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BBenenue

Ha Teppuropuun Poccuiickon denepanuu B HACTOAILIEE BPEMS IEUCTBYET
OO0JIBIIOE KOJIMYECTBO PA3IMYHBIX HOPMATHBHBIX JIOKYMEHTOB B c(epe mpoek-
THPOBaHUSI TPOTUBOMWIBTPALIMOHHBIX TIOKPBHITUA OPOCUTEIBHBIX KaHAJIOB
(BCH, CHulL, 'OCT # T.1.), 60JBIIMHCTBO U3 KOTOPBIX TEXHUYECKU U MOPaJIb-
HO YCTapei, T.€. HE COOTBETCTBYIOT HAYYHO-TEXHUUECKOMY YPOBHIO B OTPACIIH.
Bricokuil ypoBeHb MOTEPH BOJBI MPU TPAHCIOPTUPOBKE BOJBI MO OPOCUTEIIb-
HBIM KaHaJlaM cocTaBiisgeT 0ojee 4,8 KM- B TOJI (mmm 601ee 30 % oT oObema wmc-
MOJI30BaHUs ), YTO TPeOyeT pa3pabOTKU COBEPIICHHBIX KOHCTPYKIUH MPOTUBO-
(GUIBTPAIIUOHHBIX MOKPHITUH M HOBBIX MPABWJI UX MPOCKTUPOBAHUS C HCIIOJIb-
30BaHUEM COBPEMEHHBIX MATEPHUAJIOB.

[enpt0 Hay4YHO-UCCIIEIOBATEIBCKON PAOOTHI SIBISIETCS:

- YKa3aTh Ha HEJIOCTATKU TPAAUIMOHHBIX KOHCTPYKIMH MPOTUBODMIBT-
PaIMOHHBIX O0JIMIIOBOK;

- IPOAHAJIM3UPOBATh COBPEMEHHBIE MOJUMEPHBIE MATEPUAIIbI, IPUMEHSIE-
MBbI€ TIPU CTPOUTEIBCTBE MTPOTUBOGUIBTPALIMOHHBIX OOJHUIIOBOK;

- IPOAHAJIM3UPOBATh COCTOSIHUE HOPMATHUBHO-METOANYECKON JOKYMEHTA-
1Y B 00JIACTH MTPOCKTUPOBAHKS TPOTUBOPUIBTPAIIMOHHBIX OOJHUIIOBOK;

- 1aTh MPEIJIOKEHUS O BKIIOYEHUHM OTICIbHBIX MOJIOKEHUU HOPMATHUB-
HBIX U METOJIMYECKHUX TOKYMEHTOB B [IpoekT cBOAa mpaBu;

- MPOAHAIU3UPOBATH METO/bl pacyeTa MPOTUBOPUIBTPALMOHHBIX O0JH-
LIOBOK;

- pa3pabortath npoeKT cBoaa npaBui «IIpoTuBodUIbTpaIMOHHBIE TOKPHI-

THUA OPOCUTCIIBHBIX KAaHAJIOB. HpaBI/IJIa IMPOCKTUPOBAHU.



1 CoBpemMeHHOE COCTOSTHUE BOIIPOCa M0 Oopbie
¢ pUIbTPAIMOHHBIMY MOTEPAMHU

OmHUM U3 KPYIMHEHUITHUX MOTPEOUTENCH PECHONW BOJBI B MHUPE SIBIISICTCS
opolaeMoe 3emiieieNiie, KOTOpoe B OONBIIMHCTBE CIydaeB pa3MelIaeTcs B 30-
Hax ¢ e¢ ocTpeIM aeduiuToM. [ oporieHus B Mupe U y Hac B Poccum B oc-
HOBHOM (Ha 95 %) MCIONB3YIOTCS BOJABI TTOBEPXHOCTHOT'O CTOKA, 3apeTyIIHPO-
BaHHOTO B PEKaxX CHCTEMaMHM BOJIOXPAHHIIUII, C IMOCICAYIONIEH TPAaHCTIOPTHPOB-
KOH BOJBI K OpOIIAaEMBIM MAacCHBaM, CHCTEMOH OTKPBITBIX KaHAJOB Pa3HOIO
ypOBHS (MarucTpajibHbIC, MEKX03sHCTBCHHBIC, BHYTPHXO3IUCTBCHHBIC U T.1.).

OWIBTPAIMOHHBIC TOTEPH M3 OTKPBHITOH MPOBOJAIICH CETH MPUBOIAT HE
TOJIBKO K HEMPOJYKTHBHBIM MOTEPSM IIEHHOTO M, B 00IIIEM, OTPAaHUYCHHOT'O Ta-
KOTO MPHUPOJHOTO pecypca, Kak MpecHas BOJAa, HO U CYIIECTBEHHO yXY/IIAOT
MEJTMOPATUBHYI0 00CTAaHOBKY OPOIIAEMBIX U MPHIICTAIOIINX K HUM TePPUTOPHH,
TPEOYIOIMINX TOTOJHUTEIBHBIX 3aTpaT Ha YCTPONUCTBO ApeHaXka U IPYTUX MEPO-
MPUATHH, TPEIYIPEKIAIOMINX BEIBOJ MEIHOPUPOBAHHBIX 3€MEJb U3 CEIbX030-
Oopora.

Ha kaHamax OpOCHTENBHBIX CHCTEM, BBIITOJHCHHBIX B 3EMIITHOM pPYCIIe,
HAOJIFOIAOTCSl 3HAYMTEILHBIC TOTEPH BOJBI Ha (DHIIBTpAIUIO, TOCTHTAOIIHEC
10 40-50 % ot Bog03ab0pa.

B Tabnuiie 1 nmpuBeIeHBI CBEACHUS 10 MOTEPSAM Ha (DHIBTPAIMIO0 HEKOTO-

pbIX Ka”HanoB Poccum.

Taoauna 1 — ITorepu Ha puabTPaALIMIO HEKOTOPBIX KaHAJ0B Poccun

HanmenoBanue I'pynTHI I'myOuna Pubtpanuon- | - Tox Ha-
HbIE NOTEPU omro/e-
KaHaja OCHOBaHUS KaHaja 2 N
a/(cyt.-M") HUMH
1 2 3 4 5
3emJIsiHbIe HEOOJIMIIOBAaHHbIE KaHaJIb
Bonbimoit CraBponosib-
cxutit kaan BCK-1 CYTJIMHKA 2,85 204 1973
Kanan OC na p. Uerem TraJCYHUKHU 0,41 157 1971
Kanan «Akcbipa» CYIJIMHKHI 0,72 159 1976
JleBas BeTBb [IpaBo- JIECCOBUIHBIE 22 110-160 1968
Eropibikckoro kaHasia CYIJIMHKHI
OO6MIIOBaHHBIC KaHAJIBI
BCK-3 3,0 11-45 1981-
- CYIJIMHKHI , - 1983




[Tponomxenue Tabauisl 1

1 2 3 4 5
PacnipenenurenbHbiii
kxanan br-P-7 baraeso- CYTJIMHKA 1,5-2,0 3-40 1985
Cankosckoit OC
Kanan J'IKX-v 1 IIpo- TJINHUCTHIE m 2.8-6.6 1972
xsagHerckoit OC TPYHTBI

Kak noxasbIBaroT qaHHbIe TaOUIB! 1, MOTEpH HA QUIBTPALIMIO HEOOIHIIO-
BAHHBIX KaHAJIOB MPEBBIIAIOT JTOMYCTUMbIC 3HaUeHUsA B 5-10 pa3, 4To NpUBOIUT
K 3a00JIaYMBaHUIO OJIM3JICKALNIUX TEPPUTOPUM U YXYIIIEHUIO DKOJIOTO-
MEJIMOPATUBHOT'O COCTOSTHUS OPOIIAEMBIX 3€MeJIb (3aCOJICHUIO).

Crenyer OTMETUTH TO, YTO KaHAJbl B 3€MJITHOM PYCJI€ B MPOLECCE DKC-
IJTyaTaluy MOABEPHKEHBI 3aUJICHUIO, OIUIBIBAHUIO M 3apacTaHWIO COPHOUM pacTH-
TEJIbHOCTBHIO U KYCTaPHUKOM.

TpaauiMoOHHO TPUMEHSEMbIE TPYHTOBBIE MPOTUBO(PMILTPAITMOHHBIE K-
paHbl, MOJy4a€Mbl€ METOJAaMHU IMOBEPXHOCTHOTO M IOCIOHHOIO YIIJIOTHEHHS,
KaK TOKa3bIBAIOT MCCJICIOBAHUS, PA3yIUIOTHSIOTCS depe3 2-3 rojga u TpeOyroT
MEPBOHAYATBHOIO KOHCTPYKIIMOHHO-T€XHOJIOTUYECKOTO BOCCTAaHOBJICHUS, YTO
OTPaHUYMBAET UX UCIOJIb30BAHUE.

BoprOy ¢ hunbTpalluOHHBIMU TTOTEPSIMUA MOXKHO MPOCIICAUTH HA TIPUMEPE
CIIA. B nayane npouutoro Beka (1910-1920 rr.) B CIIIA 6b110 mMpOKO pac-
MIPOCTPAHEHO CTPOUTEILCTBO OPOIIAEMBIX 3€MeNib 0€3 MPOTUBO(PUILTPAIIUOH-
HOW 3aIUTHl MPOBOIAILICH OPOCHUTEIBHOM CETM M MCKYCCTBEHHOI'O JPEHAXa.
CTOJIKHYBIIMCH C TEYaJIbHBIMU TMOCJIECACTBUSIMHU OPOIIEHUS MPU OTCYTCTBUHU
npeHaxa, (epMmepbl Hadald BKJIAJIbIBATH CPEJACTBA B €ro CTPOUTEIBCTBO.
K 1930 romy mpouLeHT APEHHPOBAHHBIX 3EMENb PE3KO BO3POC M COCTABUII
17,9 % Bcero (poHma opoiraemMbix 3eMeb.

OCHOBHOM MPUYMHOMN MOJBEMA YPOBHS T'PYHTOBBIX M YBEIWYEHMS ILIO-
IIaJ¥ 3aCOJICHHBIX 3€MEJNIb SIBISIOTCS (UIBTPAIMOHHBIE TOTEPH U3 OTKPBITOM
TpaHCHOPTUPYIOLIEH U U3 noJuBHOM ceTu. [loatomy cnenmanuctel CIIA cum-
TalT, YTO MpodiemMa ApeHaxka MPU CYIIECTBYIOIICH TEXHUKE OPOIICHUSI HE MO-

’)KET OBITH CHSTA C MOBECTKH JHA. YrtoOnI ee CHATD, HCO6XOI[I/IMO PE3KO IIOBBI-



cuthb KIIJI mpoBosiiieit ceTu u co3/aTh MOJUBHYIO TEXHUKY, 00ECIIEUNBAIOTYIO
KECTKOE PEryJIMPOBaHKE BbIIAYHM PACUETHBIX TTOJMBHBIX HOPM.

K 1960 rony KIIJI cuctem nossicuics 1o 0,51-0,53, Ho ganeko HE JOCTUT
pUHUMAEMOro B mpoekTax 3HaueHus (0,65).

Haubonee paaukanbHOe CpencTBo OOpbObI € MOTEPSMU  BOJBI
Ha QUIbTpalMio — MPOTUBOMUIBTPALIMOHHBIC TTOKPBHITUS Ha KaHajlaX, KOTOPhIC
HaYyaJId 0COOCHHO MHTEHCUBHO MPUMEHSTh B TOCIEBOECHHBIE TOIBI.

Bonbiioi uHTEpEC MPEACTaBISAIOT padOThI, CBSI3aHHBIE C PEKOHCTPYKIUEH
OpPOCHUTENIbHOM CETH Ha JACHCTBYIOIIMX OPOCHUTEIBHBIX cucTeMax. JJs aTux 1e-
Jeil B O10pO MENMOpaluK CO3/1aHa TEXHOJIOTHS M MallluHa JUIsl YKJIaJIKU OE€TOHO-
MJICHOYHOT0 YKpaHa Ha OTKOCHI M IHO KaHaJa MoJ| BOAOW 0€3 OCTaHOBKH €ro pa-
6otel. Texnonorus pazpaborana Jjs yCTpOHUCTBAa MPOTUBOPUIBTPALIMOHHON 00-
JUIOBKU Ha AeiicTBytonieM Bceamepukanckom kanane (FOxxnas Kanudophaus)
Ha y4yacTke JUIMHOM 64 kM U mupuHoil no nHy 40 M (riyOouHa BOJbI 5 M, 3aJ10-
KEHHE OTKOCOB 2, pacxona 250 M3/C). B xone paboTel B KaHayie TJIyOMHA BOJIBI
MOHIKANACh 10 1 M, a CKOPOCTh €€ ABUXKEHUs 10 1 mM/c, 4TOObI MPEIOTBPATUTD
pa3MbIB CBEXEYJI0KEHHOro O0eToHa 1moj Bojoil. B OeroH nobasmsuin xumao6as-
KM MPOTUB BBhIMBbIBA IleMeHTa. bonbmioe BHumanue B CIIA ynensercs paspa-
0O0TKE HOBBIX KOHCTPYKIMK MPOTUBO(PUIBTPAIIMOHHBIX OOJUIIOBOK C IIPUMEHE-
HUEM 3allUTHBIX, TUVICHOYHBIX U CHHTETUYECKUX MaTepHaioB. Takue 00JIUIIOBKH
o0ecreynBaloT 0TBOJ MPOPMILTPOBABILIEHCS Yepe3 0€TOH BOJbI B APEHAKHYIO
CUCTEMY.

C 1982 r. bropo Mennopanuu CHIA n3ydaeT BO3MOXKHOCTb ITPUMEHEHUS
HE3AIUIICHHBIX TPYHTOM 3JIACTUUHBIX MEMOpaH M3 TOJMATHIICHA, BBICOKO-
MPOYHOTO0 WM apPMHUPOBAHHOIO — XJIOPCYIb(ATHOTO MM XJIOPUPOBaHHOTO. OT-
CYTCTBHE 3€MJISTHOTO MOKPBITUS MO3BOJISIET Cpa3y OOHAPYKUBATh MOBPEKICHUS
OOJIUIIOBKH.

HccnenoBanusi GuiIbTpallMOHHBIX MOTEPh U3 KAaHAJIOB MOKA3bIBAIOT, YTO
oyYaryd HOBBIX MOBPEXKJICHUI BO3ZHUKAIOT MIPU OUYUCTKE UX OT PACTUTEIBHOCTHU U

JOHHBIX OTJIOKCHUI.



B pe3ynbTaTe peanuzaiuu nporpaMmel o 60pb0e ¢ GUIBTPAIMOHHBIMHU
MOTEPSIMUA U3 MPOBOJAIIEH OPOCUTEIBHOM CETH, MO COCTOSHUIO Ha 1986 rog,
Ha kaHanax bropo menuoparnuu 6610 06sMIIOBaHO 10560 KM KaHAJIOB.

Bce peiicTByroniue kaHaibl OpOCUTENBbHBIX cucTeM B mitatax Kamudop-
HUS 1 Apu3oHa 00JUIIOBAaHBI MOHOJUTHBIM OE€TOHOM TONIIMHON 7-8 cM. Ob1mas
MPOTSHKEHHOCTh MarucTpaibHbiX KaHanoB B CIIIA Ha 3TOT mepuoj cocTaBisiia
25,8 thic. kM. KIIJ[ 00JUIIOBaHHBIX OTKPBITHIX TPAHCIIOPTUPYIOIIUX KaHAJIOB
nocturaet 0,99.

OOHOBPEMEHHO CO CTPOUTEIHCTBOM MPOTUBOPUIBTPALIMOHHBIX OJEKI U
3aKpBITBIX OPOCUTEIBHBIX CUCTEM Hauyajach paboTa, HalpaBJEHHAas Ha TOBBI-
nieHre 3PQGEeKTUBHOCTH HCIOIb30BaHUS BOJIbI, B MPOLECCE BBIMOJHEHUS 3TOM
nporpaMMbl  ObUTM TIEPECMOTPEHbI M YIPOIICHBI TEXHUYECKHUE YCIOBUS
Ha CTPOUTEILCTBO MOKPBITUH /IS TOBBIIIIEHUS 3P(HEKTUBHOCTH UCTIOJIb30BAHUS
CPEIICTB ME€XaHU3alllH, JI0Ka3aHa HEeLeIeco00pa3HOCTh MOBCEMECTHOTO MpHUMe-
HEHUs >KeJIe300€TOHHBIX MOKPBITUH, MPOBEJeHa cTaHaapTu3auus GopMm U pas-
MEpOB TOINEPEYHOT0 CEYEHMs] KaHajoB, Oyiarojaps 4eMy CTajl0 BO3MOXHBIM
MIPUMEHEHHUE CTaHJApPTHBIX onanyOok. beiia pazpaboraHa CKomb3sIas onairyo-
Ka, OMHUPAIOIAsICS HA THO, JUIsl HETIPEPBHIBHOIO OETOHUPOBAHUS KaHAJIOB MAaJIbIX
MonepevHbIX ceueHuil. PazpaboTaHbl Takyke HOBBIE METOJIBI M IPUOOPHI JIJIs OTI-
pezesieHns MoTePb BOJbl HA (PUIIbTPALIUIO.

bopsba ¢ QuibTpalluOHHBIMM TOTEPSMU TPAHCIIOPTUPYIOLIEH OPOCH-
TEJIBHOM CEeTH MyTEeM yCTPOMCTBA MPOTUBO(UIBTPALIMOHHBIX OOJUIIOBOK BEJET-
Csl BO BCEX, B T.4. pa3BUBAIOIIUXCS, CTPAHAX.

Tak, B Pecniyosinke Bepxusis Bonbra B 1972 roy mocTpoeH MarucTpaib-
HBIil KaHAN MPOITYCKHON CIMOCOOHOCTBIO 2,5 M’/C M MPOTSKEHHOCTBIO 20 KM
B OETOHHOM MPOTUBOPUILTPATMOHHON OOJIMIIOBKE.

B M3paune Bcs MarucTpanbHas C€Th, Ha IJIOMAANA 255 ThIC. Ta OPOLLICHUS,
MOCTPOEHA B MPOTUBOPUIBTPALIMOHHON 00JMIIOBKE, MOJHOCTHIO HCKIIIOYAIOIIEH

¢bunbTpanonHbie oTepu. B Aypkupe TpaHCHOPTUPYIOIIAash CETh, MOCTPOEHHAs



C IOMOUIBIO (PpaHIY3CKUX CHEIHMAIMCTOB, BCS BBINOJHEHA B MPOTUBOGUIBTPA-
unonHou uzonsuu u KITJ cetu pasen 0,99.
B Hpane maructpanbsblii kaHan «Kupkyk-Anxem» niauHou 37 KM H

) 3 )
npornyckHoi crnocooHocThio O = 300 M”/c BhINOJIHEH B OETOHOIUIEHOYHOM 00-

JUIIOBKE, MPAKTUYECKH IMOJTHOCTHIO UCKITI0YaroIIel (GUIbTPAIMOHHBIE TIOTEPH.
B Poccuu B 70-80-x rogax s 6osiee 3ppexTuBHON 60pHOBI € PUIbTpa-
[MMOHHBIMH TIOTEPSMH BOABl Ha KaHAJIaX HWHTCHCHBHO Hadald MPUMEHSTH
B TIPaKTUKE CTPOUTEIHCTBA OPOCUTEIBHBIX CUCTEM PA3IUYHBIC TUIBI TIPOCTHIX
CIIO)KHBIX (KOMOMHHUPOBAHHBIX) MPOTUBOPUIBTPAIIIOHHBIX TMOKPBITHHA. 3amuT-
HBIC TIOKPBITHSL CTATH BBITIOIHATH C YI€TOM KIMMATHYECKUX, TPYHTOBBIX M TH/I-

POTrCOJIOTNICCKHUX YCHOBHﬁ.

2 AHaJIM3 COBpPeMEeHHbIX KOHCTPYKIMH
NPOTHBOPUIBTPALUMOHHBIX 00JIMIIOBOK

OCHOBHEIC KOHCTPYKTHUBHBIC THUIIbI HpOTI/IBO(l)I/IHBTpaHI/IOHHBIX O6J'II/II_IOBOK

1 3KpaHOB Ha OPOCUTCIIbHBIX KaHaJIaX IMPCACTABIICHBI Hd PUCYHKE 1.
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a — OETOHHBIE U KeIe300eTOHHbIE; O — ac(haTbTOOCTOHHBIE; 8 — OETOHOIIJICHOYHBIE;
2 — TPYHTOIUICHOYHBIE; / — OETOHHOE TIOKPHITHE; 2 — MOACTHIIAIOIINMA CIIOH 11eOHS;
3 — cioit acanbToOETOHA; 4 — INIEHOYHBIN NPOTUBO(DUIBTPALMOHHBIN SKPaH;

5, 6 — TpyHT; 7 — KpEIUICHHE KaMHEM

Pucynok 1 — Tunsl npoTuBopUIbTPALMOHHBIX 00JIMIIOBOK U IKPAHOB



beronHble U kene300€TOHHbBIE OOIMIIOBKY IO CBOEH NMPOYHOCTH, JOJTO-
BEYHOCTH M TE€XHOJOTUU MPOU3BOJICTBA pabOT UMEIOT OMNpEJEICHHbIE MPEUMy-
HIecTBa Nepea APYruMHU TUTIAMU HOKPHITUH. OJIHAKO OHU UMEIOT U HEOCTaTKHU:
CJIIOXHOCTh PAa0OT, BIMSHHME WU3MEHEHHUS TEeMIIepaTyp Ha pacTpeCKUBaHUE IIO-
KpBITHSI; HanboJiee cl1adbIM 3BEHOM UX SIBJISIOTCS HIBBI, CIOCOOBI T€pMETU3ALNH
KOTOPBIX OKa3bIBatOTC HEAI(P(HEKTUBHBIMHU, U OCOOCHHO IIBBI C TOPAYUMU OU-
TYMHBIMH MAaCTHKaMHU, JOJITOBEYHOCTh KOTOPBIX He mpeBbimaet 5-10 ner [1, 2].

OkpaHbl M3 acganbrodbeToHa 001aJal0T BBICOKOW BOJOHENPOHULIAEMO-
CTBI0O U MOPO30yCTOMYUBOCTBIO. PaboOThl 1O yCTPOMCTBY TaKuWX MOKPBITHHA MO-
I'yT OBITh MOJIHOCTHIO MEXaHU3UPOBaHbI. TommMHa acPanbTOOETOHHBIX MOKPHI-
Ui coctaBiseT 5-8 cM. K ux HemocTtaTkam MOKHO OTHECTH TO, YTO B JIETHHI
MEPHUOJ OHU Pa3MTyYalOTCs U JIETKO MPOOMBAIOTCS pACTUTEIBHOCTHIO [3].

[IpoTuBOPUIBTPAITMOHHBIE SKPAaHbI M3 TOJHUMEPHBIX TJIEHOYHBIX Mare-
pHAJIOB HAlUIM HaumOoJblIee MPUMEHEHUE Ha OPOCUTEIbHBIX KaHajax. OCHOB-
HbI€ KOHCTPYKTUBHBIE TUIIbI BKIIOYAIOT TUIEHOYHBIA MPOTUBO(YMIbTPALIMOHHBIH
AJIIEMEHT, MOJCTUIAIONINI TPYHTOBBIM CIOW M 3alIUTHOE MOKPHITUE W3 TPYHTA,

MOHOJIUTHOTO OETOHA M COOPHBIX JKeJIe300€TOHHBIX TUTHT [4] (pUCYHOK 2).

a — cOOpHBIE; 6 — MOHOJIUTHBIE; 8 — COOPHO-MOHOJIUTHBIE; / — COOPHBIE JKeTIe300eTOHHBIC
IUTATHIL;, 2 — MOJIMATUIICHOBAS IUICHKA; 3 — 3alUTHBIC MPOKIIAJIKYU; 4 — 3aIUICYUKU
13 MOHOJIUTHOTO O€TOHA; 5 — MOHOJIUTHBINA OETOH; 6 — 3aIUIEYUKU U3 COOPHBIX
KeIe300€TOHHBIX JIEMEHTOB; 7/ — METAJUTMYECKHUE IITMIIBKA

Pucynok 2 — KoHcTpyKuuu 0€TOHOIUICEHOYHBIX 00JIHII0OBOK



OHU BBINOJTHSAIOTCS W3 TUICHOYHBIX (MOJIMATUIICHOBBIX, MOJUBUHUIIXIIO-
PUAHBIX TJIEHOK TonmuHoM 0,2-0,4 MM) U JTUCTOBBIX MaTepuaioB (OyTHUIIKaydy-
KOBBIX JINCTOB TOJIIMHON 1-3 MM). B 3aBUCHMOCTH OT BUJa 3aIlIUTHOTO MOKPHI-
THS SKpaHbl ¢ TPUMEHEHHEM IMOJHMMEPHBIX IUIEHOK PAa3JEsiOT HAa YETBHIPE OC-
HOBHBIX THIA: OETOHOIUICHOYHBIE, TPYHTOILUIEHOYHBIE, TOBEPXHOCTHBIE U KOM-
OuHUpOBaHHEIE |5, 6].

beroHomuieHOUHbIEe  OOJIMIIOBKM  HAalUIM  HauOoJsblliee MPUMEHEHUE
Ha CPEJHUX U MAaJbIX OPOCUTEIBHBIX KaHajax. [ pyHTOIIEHOUYHBIE SKpaHbI MC-
MOJIB3YIOTCS I PA3JIMYHOIO pojAa BOJOEMOB M KPYIHBIX OPOCHUTENIBHBIX KaHa-
70B. TonmuHy 3alIMTHOTO CJIOS TPYHTa Ha3Ha4aroT He MeHee 0,5 M U3 ycloBHUs
HETMOBPEKIAEMOCTH IUIEHKH CTPOUTENBHBIMU MexaHuzmamu [4, 7]. ua mpe-
JOTBpALIECHUsI MOJAMbBIBA 3aLIUTHOTO CJIOSL B 30HE BOJIHOOOSI yCTpauBaeTcs 3a-
IIUTHBIN CIIOW M3 KaMEHHOW HAOpOCKH, rajeyHuKa WU IIeOHS MO TecyaHo-
IpaBUHON MOATOTOBKE. B 0€TOHOMIEHOYHBIX OOJUIIOBKAaX B Ka4€CTBE MOKPbI-
TUS IO TUICHKE MPUMEHSIOT: KeJie300€TOHHBIE TUIMThI; MOHOJIUTHBIM OETOH IpH
MEXaHU3UPOBAHHOM YKIIaJKe; MOHOJIUTHBIM OETOH WM KeIe300€TOH MpH YK-
JaJIKe BPYYHYIO Ha OTJEIbHBIX yYacTKax MpHu HEOOIbIINX 00bemMax padoT; KOM-
OMHUPOBAHHOE MOKPHITHE U3 MOHOJUTHOIO OETOHA MO JHY U COOPHBIX KeJe30-
OETOHHBIX IUIUT Ha OTKOcax. IIpu ycTpoiicTBe OETOHOIUIEHOYHON OOIMIIOBKU
C TIOKPBITUEM M3 COOPHBIX KEJIE300€TOHHBIX IUTUT 3aJI0)KEHHE OTKOCOB KaHalla
npuUHUMAIOT He OoJee 1:1,5, a ¢ MOKPBITUEM U3 MOHOJIMTHOIO O€TOHA WIIH JKeJle-
300eToHa — 1:2. B cOOpHBIX OETOHOIJIEHOYHBIX OOJIMIIOBKAX 3a/eJIKa CTHIKOB
0eTOHOM — KecTkasg 0e3 repMeTH3aluu, YTO, MPEeXAEe BCEro, MpeloTBpallaeT
MOBPEK/ICHUS MIEHKU OT BHEIIHUX BO3JeCcTBUMA. B kauecTBe cOOpHOro 3amuT-
HOTO MOKPBITUS MPUHUMAIOT MPEJIBAPUTEIBLHO HANPSIKEHHbIE KeIe300€TOHHBIE
mwuthl (HIIK) pazmepom 6 x 1,0 x 0,06; 6 x 1,5 x 0,06; 6 x 2 x 0,06 M ¢ conep-
KaHHeM apMaTypbl 30-40 Kr/M’; cOOpHBIE KeIe300eTOHHBIC TUINThI ¢ BBITYCKa-
MU apMatypel pazmepom 3 x 2 x 0,1 M, BUOPONPOKATHBIC TUIUTHI TOIIIHHOM
0,08 M u npyrue muthl. [Inutel HIIK npuMeHSIOT 111 CTPOUTENIBCTBA KAHAIOB

¢ TIIyOMHOM BOJBI 10 3 M MPU MaKCUMaJIbHOW BBICOTE BOJIHBI (0,5 M U TOJIIUHE
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apaa 0,5 m. Ilpu mpoxoXkJACHWM KaHaia B TPABEMCTHIX HMIIN TaICYHUKOBBIX
IPYHTaX C IEIbI0 UCKITFOUCHHSI TIOBPEXKIACHUS TJICHOYHOTO 3KpaHa yCTPauBalOT
MoATOTOBKY TomMHONW 10-15 ¢M U3 mecka Wiu Cymnecu ¢ KPYIMHOCTHIO YaCTHII
He MecHee 5 MM. [JTaBHBIMH NIPEMMYIIIECTBAMH TPYHTOIICHOYHBIX AKPAHOB SIB-
JSIOTCS MX Maylass CTOMMOCTB, BBICOKAas MPOTHBOMUILTPAIMOHHAS 3 (HEKTHB-
HOCTb ¥ TEXHOJOTHYHOCTH [8].

OpnHako, HECMOTpPS Ha JIOBOJIBHO IIMPOKOE MCIOJIb30BAaHUE B BOJIOXO3SH-
CTBEHHOM CTPOMTEIILCTBE I'PYHTOIUICHOYHBIX SKPAHOB U OCTOHOIUICHOYHBIX 00-
JUIIOBOK, OHU UMEIOT ONpEJIeJICHHbIC HEIOCTaTKH, OTPaHUYHMBAIONINE 00JIaCTh
WX MPUMCHCHHS M TPEOYIOIIHNE UX COBEPIICHCTBOBAHMSI.

[TpuMmeHeHne OOIUIIOBOK M3 COOPHBIX JKEJIE300CTOHHBIX IIUT PEKOMCH-
JYeTCs C IIEJIbIO TOBBIIMICHHS JTOJITOBEYHOCTH KAaHAJIOB IS CICAYIONIUX YCIIO-
Buii [9, 10]:

- HAJIMYKME B paiiOHE CTPOUTEILCTBA KaHalIa 0a3 CTPOUTEIILHON HHAYCTPUHU
U OTCYTCTBHE B 3TUX pallOHAX MECTHBIX KaphEPOB HEPYIAHBIX MAaTCPHUAJIOB;

- HEOOXOAMMOCTh yCTPOMCTBA OOJIMIIOBOK KaHAJIOB, MPOTPACHPOBAHHBIX
B )KapKUX O€3BOJHBIX pailOHAX, TJIe MPUTOTOBJICHWE MOHOJIUTHOTO OETOHa, YK-
JaJKa €ro M yXOoJ 3a HUM COMNPSDKCHBI CO 3HAYMTEIBHBIMU TPYIHOCTSIMU U 3a-
TpaTamu;

- HEOOXOAMMOCTh OOJIMIIOBKH KaHAJIOB B TPYIHOJOCTYIHBIX JJISI TPaHC-
mopra paloHax, TJae OyIeT 3aTpyJdHEHa IepeBO3Ka OOJBIIOTO KOJIHYECTBA
CTPOUTEIIHHBIX MAaTCPHUAJIOB HJIM OOJIBIIME PACCTOSIHUS TPAHCIIOPTHPOBAHUS Oc-
TOHHOM CMECH;

- HEOOXOAUMOCTh KPYIJIOT0JIOBOTO BEJEHUS padoT;

- OTCYTCTBHE OCTOHOYKJIAJOYHBIX KOMIUIEKCOB M JAPYTHX CPEJICTB MeXa-
HU3AIMH JIJIS TPHHSITHIX B TIPOEKTE IMapaMeTPOB KaHaa.

I'opaszno adgdexTuBHEE, HO MEHEe peHTabeNIbHO, YCTPOMCTBO achanbTobe-
TOHHBIX OOJIMIIOBOK.

OCHOBHBIC KOHCTPYKITMU ac(anibTOOCTOHHBIX OOJUIIOBOK IPEICTABIICHBI

Ha pUCYHKeE 3.
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1 — moBepxHOCTHast 00paboTKa; 2 — achaabTOOETOHHOE OKPHITUE; 3 — CII0H, 00pabOoTaHHBII
repOUIIOM; 4 — TPaBeJIUCThIM U IECYaHO-TPABEJIMCTHIA IPYHT OCHOBAHMSI; 5 — MEeCYaHbII
IPYHT OCHOBaHHUs; 6 — MOPUCTBINA ac(haabTOOETOH WM YEPHBIH 1eOeHb; 7 — CI0i OUTYMHO-
IIECYaHOM CMECH, YCTPauBaeMOW METOJIOM CMEIIMBAHUs HA MECTE, UJIU CMECH,
M3TOTOBJICHHOM B CMECHUTENE; § — CIIOH 1meOHs, 0TCeBa WM rpaBus; 9 — cIoil mecka;
10 — cBS3HOU I'PYHT OCHOBaHHUS (TJIMHA, CYTJIMHOK, PACTUTENbHBIN IPYHT, CylIECUaHbIH IPYHT,
HACBILLEHHBIA BOAOMN); /] — apMUPYIOUIUI PYJIIOHHBIA MaTepuan

Pucynok 3 — OCHOBHbIC KOHCTPYKIHMH ac(PaJIbTO0ETOHHBIX 00IUII0BOK

[Tpou3BOACTBEHHBIN NPOIECC YCTPOWCTBA DKPAHOB U KPEIUICHUW M3 TOPsI-
4ero THUIPOTEXHUYECKOro achanpTroOeToHa WM acdaibTonoJInMepOeToHa
BKJIFOYAET CJICIYIOIINEC OCHOBHBIC TEXHOJIOTHYCCKUE OTNEPAIIMH: ITOATOTOBKY OC-

HOBAaHUA 11O O6JII/II_IOBKy; YCTpOﬁCTBO CJIOCB IIOATOTOBKH H IICPCXOIHBIX CJIOCB;
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YKJIaJKy ¥ YIUIOTHEHUE TUAPOTEXHUYECKOHN ac(hanibToOeTOHHOM cMecH; TTOBEepX-
HOCTHYIO 00paboTky nokpsitus [11].

OcHoBanue noja acaibTOOETOHHYIO OOJMIIOBKY JIOJKHO OBITh POBHBIM,
cyxuM, 0e3 IbIJIM U KOMKOB, BOCIIPHHUMATH 0€3 3aMeTHBIX AepopMaIiii CTpou-
TeJIbHBbIE W AKCIUTyaTallMOHHbIe Harpy3ku. Kpome Toro, rpyHTOBOE€ OCHOBaHHE
JIOJDKHO OBITH CTEpHIIM30BaHO (0O0paborano repOunmmamu). Mcxoas u3 orMe-
YeHHBIX TPeOOBaHUM K OCHOBaHUIO, MOATOTOBKA €T0 B OOILEM CIIy4ae COJIEPKUT
CJIeIyIOIMe ONepaluu: NPOPUINPOBKY, IIAHUPOBKY, CTEPUIU3ALINAIO U YILIOT-
Henwue [12].

3emiisiHbie pabOTHl JOJDKHBI BBITIOMHATHCS TaKHUM 00pa3oM, 4TOOBI HC-
KITIOYUTH ONEPAINIO TUIAHUPOBKHU U POGUIMPOBKHA OCHOBAHHS MO OOIHIIOBKY.
[lepen mpoBeneHUEM TUTAHUPOBOYHBIX U MPOQPUINPOBOYHBIX pabOT ¢ TTOMOIIBIO
HUBEJUPA BBIMOJHAIOTCS Pa30UBOYHbBIE PAOOTHI, KOTOpPbIE TTO3BOJISIIOT COOJIIOCTH
MPOEKTHBIE OTMETKH MTOBEPXHOCTH OCHOBAHUS, POBHOCTh KPOMOK, TPAHHUII H JIP.
(MCTIONB3YIOTCSI, KPOME HUBEIUPA, BU3UPKH, HAHOCATCS OTMETHHBI, MOJIOCH H
np.).

[locne TUIaHMPOBKM TPYHT OCHOBAaHUSA CTEPHIM3YETCS MyTEM pO3JIHMBa
10 HEMY BOJHOTO pacTBopa repOunuaa. Pacrpenenenue pactBopa repounuaa
MPOU3BOJAAT  aBTOIMCTEPHAMM, MCHOJB3YsSd pa3OpbI3TUBAIOIIYI0  HACAAKY
HAa IIIJIJaHTe I[MCTEPHBI, MOJUBOYHO-MOCYHBIMU MAaITUHAMH, CAJOBBIMH OIPHI-
CKUBATEJISIMA WJIH OOBIYHBIMH OKPAaCOYHBIMH KpacKOmyJbTamu. [LmaHupoBIInK
WJIH MAITUHY JUTSI PBIThS KaHala MOYKHO CHaOUTh €eMKOCTBIO /ISl pacTBOpa rep-
ounmaa u TpyoonpoBoAaMu i MOAA4YU €ro Ha OTKOC, HE MCIOJIb3Ys HACOC.

Ecnu nmpenycMoTpena o6paboTka OCHOBaHMS OUTYMHBIMH MaTepuajgaMu
(c1o#t MOATOTOBKM), TO C 3TOM OMepalrel COBMEIIAIOT U CTEPUIIN3ALIMIO TPYHTA,
BBOJ/ISI BOJIOPACTBOPHUMEBIE TepOUIMIBI B dMYJIBCHIO WIHM TacTy. Eciu ke 3TH
olepaluu Hellb3s COBMECTUTh, TO BHAaYajie MPOU3BOSAT CTEPUIN3ALINIO TPYHTA.
['pynT 0OpabartbiBaeTCs repOUIMIAMU 10 YKIAJAKU MEOCHOYHBIX WU ac(albTo-
BBbIX CJIOEB, HO HE MEHEE YeM 3a CYTKHU JI0 YKJIAJKU OOJIULIOBKU U He OoJiee ueM

3a 15-20 nHeil.
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['pyHT OCHOBaHMSI JOJKEH YIUIOTHATHCS, €CIM MOAYIb AehopMalii ero
coctapnsger meHee 10 MIlIa. Eciau B KOHCTpYKUMK OOJMIIOBKH MPEAYCMOTPEHO
YCTPOMCTBO MEPEXOJHOr0 Cj0d U3 IeOHs, TO yruloTHsaeTcs mebenb. g yn-
JIOTHEHUSI OCHOBAHMSI UCHOJIB3YIOT T€ K€ MEXaHU3MbI, YTO U JUIsl OKOHYATEIb-
HOT'O YIJIOTHEHUS ac(haabTOOETOHHOTO MOKPHITHS, HO YacTO 00Jiee TKEbIE.

VYknagka NepexoJHbIX CI0EB MPOU3BOAMUTCS IMOCiHe pa3OMBOYHBIX PadoT.
Jlist ycTpoiicTBa MepexoHbIX CIOEB HCHOJB3YIOTCS LIeOeHb, BTpaMOOBBIBae-
MBIl B TPYHT OCHOBaHUS, YEPHBIN 1I€O€Hb, TOPUCTHIM acPanbTOOETOH, XOIOI-
HbI€ U TeIIble achalbTOOETOHHBIE CMECH, KOTOPBIE PaCTIPEACNISIIOTCS U YILIOT-
HSIOTCSI TEMU K€ MEXaHM3MaMHU, YTO U THAPOTEXHUYECcKue achanbToOeTOHHbIE
CMECH, UCIIOJIb3YIOT 00JIee TSXKEIbIe YIUIOTHSIONINE MAIIUHBbI.

AchanbTo0eToHHYI0 WM ac(albTONOIMMEPOECTOHHYI0 THAPOTEXHHUYE-
CKYIO CMECh YKJIAJbIBAIOT Ha CyXO€, HEIpPOMEp3Ilee OCHOBAHUE WM MEPEeXO/-
HBII CJIOUM IIPU TEMIIEpAType BO3/AyXa: BECHOM U JieToM — He Huke + 5 °C, a oce-
Hbl0 — He HIke + 10 °C. CMech yKIaabIBalOT MPU MOMOIIH achaabTOyKIa qu-
KOB, U JIMIIb IPU HEOOJBIIOM 00BbeMe padboT pachpeleseHUE OCYUIECTBISIOT
BpyuHyto [13, 14].

CMmech pacrpenensieTcsi o OCHOBAHUIO PAaBHOMEPHBIM CJIOEM TOJIIUHOMN
5-10 cM ¢ y4eTom, YTO TOJIIIMHA OKOHYATEJIbHO YIUIOTHEHHOTO U ChHOpPMUPO-
BaHHOTO cJ0s acdanbrodeToHa Ha 25-30 % MeHbIlle TOJIIHUHBI CBEXEepacIpee-
JIGHHOTO CJ0sl. YKJIaJbIBaeMasi CMECh JOJKHA UMETh Temmeparypy 140-170 °C.
[lepen yxinaakoi BBIOTHSAIOTCS pa30MBOYHbBIE PAOOTHI.

st obGecriedeHust CUEIUICHUS] MOKPBITUS C OCHOBAHMEM M OTIEIbHBIX
CJIOEB MHOTOCJIOMHOTO TOKPBITUS MEXAY COOON MOBEPXHOCTh OCHOBAHUS WU
paHee YJIOKEHHOIO W YIUIOTHEHHOTO CJIOS TPYHTYeTCsl OUTYMHOM 3MyJbCHEH,
KUJIKUM, TOPSIYMM WU PA3KWKEHHBbIM Outymom ¢ pacxomom 0,5-1,0 /M.
Ha manbix kaHanax acganbToOE€TOHHAs CMeCh pacipenesnsercsa acaabToyKIaI-
YUKOM Cpa3y 10 BCeMy MepuMeTpy KaHana. Ha KpynHbIX KaHallaX yKIIaJbIBaeT-
Csl CJIOM MOKPBITHUS BHAYalle Ha OTKOCHI, 3aT€M Ha JIHO KaHalla, YTO MCKIIIOYaeT

nmomnaaaHue KOMKOB I'PYHTa B MCCTa COHpSI)KCHI/Iﬁ IMOKPBITUA OTKOCA C IMOKPBITHU-
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€M JIHa; T0JI00HBIM 00pa3oM yCTpauBaroTCs OOJIMIIOBKU U DKpaHbl HA aMOax u
IUTOTHHAX, TJI€ UMEIOT MECTO aHAJIOTUYHBIE COTIPSHKCHHU.

VYknaaky acanbToO0eTOoHa Ha OPOCUTENIbHBIX KaHajdax riayouHnou mo 1,5 m
U C JUIMHOW MepuMeTpa MOMEpPedHoro cedeHus a0 10 M mpou3BoaAT mpoduiis-
HBIMH ac(albTOYKIATIMKAMU — CKOJB3SIIIUMU (OpMaMH, YKJIaJbIBAIOIIUMU
CMECh Cpa3zy IO BCeMy MEepUMETPy KaHalla. YKIaAKy acaibToOeTOHa HA OTKO-
cax JiuHOW OoT 4 10 16 M KaHalIOB, UMEIOIIMX MOCTOSIHHYIO WJIM MaJlOu3Me-
HSIOUIYIOCST JUTMHY OTKOCa, IMPOW3BOIAT MOCTOBBIMU ac(albTOyKJIaTIHKaMH
(MpoIONTBHBIME | TIOTIepeuHbIMH). Ha 0TKOCax KaHaJIOB, UMEIOIINX JUIMHY OTKO-
ca 6osiee 10-16 M, ykianky acdaabToOeTOHA TPOU3BOIAT OYHKEPHBIMU YKIIaI-
YUKaMH, B TOM YHCIIe JOPOKHBIMU achanbToyKiaguukamu [15].

Ha ropu3oHTanbHbIX y4acTKax TMAPOCOOPYKEHUN YKIaaka acdaiabTole-
TOHA TIPOU3BOAMUTCS IO OOMICTIPUHATON TEXHOJIOTUU B JJOPOKHOM CTPOUTEIIHCT-
BE C UCIOJIb30BAaHUEM JOPOKHBIX ac(PanbTOyKIa UUKOB.

[Tpu ycTpoiicTBe coeB OOJUIIOBKH B HUX HEM30CKHBI TEXHOJOTUYCCKHUE
HIBBI (COMPSDKEHUE PSAIAOM PACIONOKEHHBIX T0J0C, BHOBh YKJIAbIBAEMOTO y4a-
CTKa C yJOKEHHBIM paHee), KaueCTBEHHOMY BBITIOJHEHHUIO KOTOPBIX yIEISETCS
0co00€ BHUMAaHHE.

Kpas panee ynoxeHHOH MOJOCHI CPE3atOT CO CKOCOM Ha y4acTKe IIUpPHU-
HOW JIBE-TPHU TOJIIHMHEI CIIOSI POBHO IO IIHYPY M CMa3bIBAIOT TOPSYUM, Pa3KH-
KEHHBIM WIM XUIKUM OuTymoMm. Cpesarhb Kpas 1enecoo0pa3HO cpa3y Iocie
YIUTOTHEHUS CJIOs, TIOKa CMECh €Ille HE OCThLIa OKOHYATENIbHO. YK€ OCTBIBILIHIMA
1 chopMUpOBaBIIMIACS CIION 00pyOarOT MPUMEPHO MoA 45° MHEBMOJIOMOM WIIH
nepdoparopom. st Iydinero conpsikeHus: Kpail paHee yCTpOSHHOTO MOKPBITUS
pazorpeBaercsa. MecTa COnps>KeHUN YIUIOTHSIOT OCOOCHHO TIIATENbHO, 1001Ba-
SCh B 9TUX MECTaX HEOOXOUMOM TIIOTHOCTH M MOJIHOW OJHOPOTHOCTH (haKTyphl
nOKpbITHs. [Ipy MpaBUIBHOM BBITIOJTHEHUU COMPSHKCHHUS HE3aMETHBI, a IUIOT-
HOCTh ac(hanbTOOCTOHA TaKas ke, KaK U Ha OCTATBHBIX Y4aCTKAaX TMOKPBITHS.

[Ipu yxnaake Bpy4dHy10 ac(anbTOOETOHHYIO CMECh MOAAIOT K MECTY VK-

naaku aub0 aBTOCaMOCBalaMH, JMOO OaabsiMH C CEKTOPHBIMH 3aTBOPAMH U
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KpaHOM, pacipeiesstoT Mo MOATOTOBIEHHONW MOBEPXHOCTH COBKOBBIMU JIONATa-
MU, THIATENBHO MPOopadaThIBalOT IpaliIsiMu, a 3aT€M pa3paBHUBAIOT METaJInye-
CKUMH JIBKKaMH. IHCTpYMEHT HarpeBaroT B NEPEABMKHbBIX KAPOBHSX.

Jlnist coOntofieHust 3a1aHHON TOJIIMHBI CJI0SI Ha y4acTKaX YKJIAJKHU ycTa-
HABJIMBAIOT MasKi U3 ac(paibTOOETOHHON CMECH, BhICOTa KOTOPBIX JIOJKHA PaB-
HATHCA TOJIIMHE YIJIOTHEHHOTO MOKPBITHUS, UM YKJIAJABIBAIOT NIEPEHOCHBIE Peil-
ku. B mocnennem ciyuyae pedku AIMHON 10 6 M UM paMKH U3 TOHKUX PEeK yc-
TaHABIIMBAIOT MEpe]] YKIAIKONH CMECH, UTOOBI CO37aTh POBHYIO KPOMKY MOKPHI-
THUS U IPEOXPAHUTD CIION OT pacKaThIBaHUS y KPA€B MPU YIUIOTHEHUH.

YInoTHEHNE CMECH MPOM3BOAUTCS HEMOCPEACTBEHHO IOCIE €€ YKIaAKU
B JIB€ CTaJ1H, CIIeyIONIMe ApYyT 3a ApyroM. Ha nepBoii ctanuu ocyiiecTBiseTcs
MpeIBapUTEIbHOE YIUIOTHEHHE CMECH MEXaHU3MaMHi BUOPALIMOHHOTO JIEUCTBUS
1o kodpdunuenta ymwiotHenus 0,97-0,99 (otHomeHue oObEeMHOW Macchl 00-
pasloB U3 MPEIBAPUTEIHHO YINIOTHEHHOM Macchl K 00beMHON Macce 00pa3LoB,
YIUTIOTHEHHBIX MO CTaHAApPTHOW METOAMKE B JabopaTOpuu) MpH BBICOKOW Ha-
ganpHOUM Temnepatype cmecu (140-170 °C), Manbix yAeNbHBIX CTATUUYECKUX H
JUHAMUYECKUX JIaBJICHUSAX HA CMECh W B KpaT4yalllUi MPOMEXKYTOK BPEMEHH.
OxoHyaTeNbHOE YIUIOTHEHUE (BTOpast CTaiMsl) MPOU3BOAUTCS IIpH Oosee HU3KUX
temmneparypax cmecu (Menee 130 °C), npu OOJBIINX YACIBHBIX CTATUYECKUX U
JUHAMUYECKUX JaBJICHUSIX Ha CMECh 10 Kod(dPUuImeHTa yrnioTHeHus, paBHOroO 1
(WM 10 OCTaTOYHOM MOPUCTOCTH YIUNIOTHEHHOM cMecHu He Ooiee 3 %).

[IpenBapuTenbHOE YIUIOTHEHHE OOECIeunBaeTCs pabOYUMHU OpraHamH ac-
(banbTOyKIaIUMKa WIH CAaMOCTOATEIbHBIMU YIUTOTHSIONIMMHU MaliiHaMu. Mexa-
HU3MBI JJIS1 IPEBAPUTENLHOTO YIUIOTHEHUS! BBIOUPAIOT C TAKMM PacdyeToM, YTO-
OBl OHM TIpU BBICOKOM TemmepaTtype cmecH (150-170 °C) He «yromnanu» B pacmpe-
JICJICHHOM CJIO€, YTO BO3MOKHO MPU MaJbIX YAEIbHBIX CTATUYECKUX U JIUHAMU-
YEeCKHUX JIaBJICHUSAX Ha cMech. TakuMu napamerpamu o0Ja1aloT BUOPOKATKUA KOH-
crpykunu BHUUI', Bxoasmye B KOMIUIEKT YIIOTHUTEIIS 111 OTKOCOB.

JIJisi OKOHYATENBHOrO YIJIOTHEHUS! UCIHOJIb3YIOT CEPUMHO BBITyCKAaeMble

OOPOKHBIC BI/I6paLII/IOHHBIC U TJIAAKHUC KAaTKH, HNPCAIIOYTHUTCIIBHBI BI/I6paHI/IOH-

16



Heie. [Ipr 5TOM HEOOXOAUMO YUNUTHIBATh, YTO HECYIIask CIOCOOHOCTH MpeABapH-
TEJIBHO YIUIOTHEHHOTO CJI0SI CMECH 3HAYUTEIIBHO 3aBUCUT OT TEMITEpaTyphl CIIOSI.
[ToaTOMy 1Sl JTAaHHOTO KOHKPETHOT'O KaTKa HAaXOJAT TaAKOW TeMIIEPaTypPHBIA WH-
TEpBaJ CMECH, IMPU KOTOPOM MOIKET MPOMCXOAUTh HHTEHCUBHOE €€ YILIOTHCHHE
JaHHBIM MEXaHU3MOM. BepXHssI IpaHHIIA WHTEpBAIA OMPEICIACTCS YCIOBHEM,
3aKJTFOYAIONIUMCS B TOM, YTO YIUIOTHSIOIIMA MEXaHW3M HE JIOJDKCH pa3pyliaTh
CIIO CMECH, «yTomaTh» B HeM. HWXKHSS rpaHHWIla MHTEpBaJa ONpPEICIACTCS
TEeMITepaTypoi, IPH KOTOPOH YIJIOTHEHHE CMECH JaHHBIM YILIOTHUTEIIEM TIpaK-
TUYCCKU TPEKpaIlacTCs, HIKHSS TpaHUIla YCTaHABIMBACTCS HWCIBITAHUEM BBI-
pPYyOOK U3 IMOKPHITUS U BU3YATIBHO.

[Tocne mocneaHETo MPOX0/Aa YIUIOTHSIONIETO MEXaHW3Ma Ha MIOBEPXHOCTH
MOKPBITHS HE JOJDKHO OCTaBaThCS OT HErO 3aMETHBIX CJICAOB (BOJIH, BIAIHH,
rpeOeIIKOB, TOBEPXHOCTHBIX TPEHMIMH H T.I.). [IpUrogHOCTH BBIOPAHHOTO
JUTSI OKOHYATEJIPHOTO YIUIOTHEHHUS CMECH MEXaHHW3Ma OIPEACIISIOT ITOCIC HUCIThI-
TaHUs BBIPYOOK M3 MOKPBITHS, OCTATOYHAS MOPUCTOCTH ac(haibTOOETOHA B BHI-
pyOKax joJbkHa OBITH He Oosiee 3 % uiu paBHa OCTATOYHOW MOPUCTOCTH 00pas-
IIOB U3 3TOM CMECH, YIUIOTHEHHBIX B JIAOOPATOPHH IO CTAHJIAPTHOW METOJIHKE.
Ecnu aHanmu3 BeIpyOOK MOKa3bIBACT HEJIOCTATOYHOCTh YIUIOTHEHUS, TO MCIIOJIb-
3yI0T 00JIee TSOKEIbId KaTOK WIM YBEIUYMBAIOT MHTCHCUBHOCTH YILIOTHCHHSI
[16].

KOHCTpYKITMIO YIIJIOTHUTEIS BRIOUPAIOT B COOTBETCTBUU ¢ KOHCTPYKITUECH
acdanproyknagunka. Ha Manplx kaHamax, I/ie€ UCTHOJIb3yeTcs MPOQUIbHBIN ac-
(baTbTOYKIATUHK, MPEABAPUTEIIBHOS YIUIOTHCHHE O00ECIICUMBACTCS 10 BCEMY
MEPUMETPY KaHalla padOYMMH YIUIOTHSIONIUMH OpraHaMH €ro, OOBIYHO BHOpa-
IIUOHHOTO, JaelicTBUsA. OKOHYATENbHOE YIUIOTHEHHE CMECH O0ecTieunBaeTcs ca-
MOCTOSITEJIbHBIM MHOTOIPOXOIHBIM YIUIOTHUTEIEM Ha BECh IEPUMETp KaHaja,
nepeMenaloMcst Belie 3a acQalbTOYKIaI9MKOM BIOIb OCH KaHaa.

Ha kpymHbIX KaHamax u 6acceiiHax ymiaoTHeHHE achambTOoOETOHA OCyIIe-
CTBJISICTCS OTICIBHBIMHM YIUIOTHUTEISMH JIJII OTKOCOB W JHA, NMPUYEM MHOTO-

KpaTHOCTDH IMPOXOJO0B VINIOTHUTCIIA HA OTKOCC JOCTUTACTCA €TI0 MHOT'OKPAaTHBIM
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JIBUKEHUEM MEXKIY MOJOIIBOM M TpeOHEM OTKOCA C OJHOBPEMEHHBIM MeEJJICH-
HBIM MEPEMEIIEHUEM BJIOJIb TPEOHS.

Ha otkocax anuuoit 10 25 M BUOPOKAaTKH Kak MPH MPeIBAPUTEILHOM, TaK
U IIPY OKOHYATEJIBHOM YIUIOTHEHHH COBEPIIAIOT YEITHOYHOE IIEPEMEIICHHE Cpa3y
Ha BCeHl JUIMHE 0TKOCA; Ha OTKOCAX e JUIMHOM Ooiiee 25 M BUOPOKATKH IMpeBa-
PUTENIBHOTO YIUIOTHEHUS, ABMXKYIIMECS Bciea 3a ac(hanbTOyKIaAuuKoM, Ha yda-
CTKE JUIMHOU 5-10 M COBEPILAIOT YETHOYHBIE ABMUKEHUS, TOCTENIEHHO MMOJHUMA-
ACh 10 OTKOCY BMECTE C YKIIQJUUKOM.

[ToBepxHocTHast 00paboTKa ac(harbTOOETOHHOTIO MOKPHITHS POU3BOIUT-
Csl pacmpesiesieHueM >KUJKOTr0, TOpsiuero, pa3KmKeHHOro OMTyMa, a Takxke Ou-
TYMHOH 3MYJIBCHUH WA NACThl IO OBEPXHOCTH MOKPBHITUS TOHKUM CILIOIIHBIM
CJI0eM PaBHOMEPHOH TOIIMHBI IPH pacxoze 1-2,5 kr/m’.

IToBepxHOCTHass 00pabOTKa MPOU3BOAUTCS M1OCIIE YCTPaHEHUS BeeX e ek-
TOB U 33JI€JIKK MECT B3SITHs BbIPYOOK B MOKPBITHMM HE TO3KE, YEM Uepe3 Mecsll
IIOCJIE€ MTOCTPOMKH, MTOKA MOBEPXHOCTh HE HACBITUTCS IMBUIBIO U HE TIOTEPSET CIO-
COOHOCTB K XOpOLIEMY CLEIJIEHHUIO CO CII0eM 00pabOTKH.

st pacnipefienieHusi KUAKOTO, TOPSYEro WM pPa3KIKEHHOro OuTyma,
a Takke OMTYMHO-IIOJUMEPHOTO CIIJIaBa MCIOJIB3YIOT aBTOTYIPOHATOPHI, pa3-
OpbI3ruBalollee YCTPOMCTBO KOTOPBIX BHIHOCUTCS Ha KOHCOJU. BO3MOXHO Tak-
K€ MOJABEIINBATH Pa30pPbI3rUBAIOIIEE YCTPONCTBO HA KAKOM-TMOO0 CaMOXOJHOM
Ipy30I0IEMHOM MEXaHu3Me, a OWUTyM TMOJaBaTh K OITOMY YCTPOMCTBY
10 LIUTAHTY NOJT AABJIEHUEM OT aBTOT'YIPOHATOPA WK OUTYMOBO3a.

Hacocamu, ycTaHOBJIEHHBIMM Ha aBTOTYJIpOHATOpax W OUTYMOBO3aX,
HeJb3s MepeKaynBaTh OUTYMHBIE AcThl. J{JIs UX pacnpenesieHus Mo OTKOCY Iie-
J1€co00pa3HO HCIOJIb30BaTh CKPEOKU-PACIPEIEIUTENN C ONOPHOM IOBEPXHO-
CTBIO U3 TOJICTOM JKECTKOM PE3WHBI, HA KOTOPBIX YCTaHABIMBAETCS PACXOIHbIN
0auok JUIsl MaTepuaia, a NepeMeleHUue ux 1Mo oOpadaTeiBaeMON MOBEPXHOCTH
OCYILECTBIIATH C IOMOIBIO JIEOEIKH.

[IpennouyTeHune npu NOBEPXHOCTHOM 00pabOTKE ClieyeT OTAaBaTh TAKUM

MCXaHHU3MaM U TCXHOJIOTHH, KOTOPLIC o0ecIeunBaroT Ha O6pa6aTBIBaCMOﬁ I10-
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BEPXHOCTU YCTPOWCTBO CJIOSI OMTyMa MUHUMAJIbHOM TOJIIMHBI MPU MOJTHOM
CIUIOIIHOCTH 3TOTO CJIOSl ¥ XOPOILIEM €r0 CLEIUVIEHUU C MTOKPBITUEM.

AcdanbrobeToHHbIE U achaIbTONONIUMEPOECTOHHBIEC KPAHBI U KPETUICHUS
0c00eHHO 3P (HEKTUBHBI IPU MOJHON U KOMIUIEKCHOM MEXaHHW3aluU UX CTPOU-
TenabcTBa. CXeMbl KOMIUIEKCHOW MEXaHU3aluu paboT Ha O0OBEKTE CTPOUTEIHCT-
Ba Pa3JIMYHbI JJI PA3IMYHBIX THAPOTEXHUYECKUX COOPYKEHUH, a TaKKe CBA3a-
HBI C UCTIONB30BAaHUEM TEX WM JPYTHX MAIUH Il BBITOJIHEHUS ONepaui.

PaGoTbl Ha OPOCUTENBHBIX KaHATaX OPraHU3yIOTCS 0 CXEME:

- 3eMJISTHOE JIOXKE KaHaJIa, TPOXOAIIETO B BBIEMKE WIH B YINIOTHEHHOM Ha-
CBITH, 00pa30BaHO POTOPHBIM dKcKaBatopoM tuma DTP-201b, npu sTom, 61aro-
Japsi TOYHOMY BBIICP)KUBAHUIO OTMETOK BEpXa HACHINIM, MAIIMHONW TOYHO BBI-
JIEp’KUBAETCS OTMETKA JTHA KaHajla U BECh €ro Npoduib; CTEpUIU3aLUs IPYHTA
JI0’Ka KaHajla IMPOU3BOAMUTCS MPHU MOMOIIM HABECHOI'O O0OpYIOBaHUS, YCTAHOB-
JIEHHOTO 32 pa0OYUMHU OpraHaMu SKCKaBaTopa; T.K. HACKINb MPEABAPUTEILHO YII-
JIOTHEHA, TO B HACTOALLIEH CXEME HE MPEAYCMOTPEHO YIUIOTHEHUE TPYHTA B JIOKE
KaHaja; €ClIM K€ TaKoe YIJIOTHEHHE He0OX0IMMO, TO BCJE] 3a IKCKaBaTOPOM Iie-
peMeIIaeTcs BTOPOH YINIOTHUTENb; YKiIaaKa achaibTOOETOHHON CMeCH MO BCEMY
NepUMETPy KaHaja MPOU3BOJUTCS MPUIETHBIM NPOPUIbHBIM ac(pabTOYKIIa uu-
koM tuna Mb-21, B Buze ckoinb3sien Gopmbl, BKIIOYAIOUUM OYHKEp, pacmpeie-
JUTEJNIbHbIE U pabouyre OpraHbl AJisl MPEABAPUTEIHLHOTO YIUNIOTHEHUS OKPBITHS U
TATOBYIO JIEOEKY; achanbTOYKIATUUK MIEPEMEIIAETCs BOJb KaHalla ¢ TOMOIIbIO
camoxoaHoro sikopsa tuna Mb-20, cocrosiiiero u3 tpakropa T-100-Mb co ctpe-
JIOM; cTpena sIKopsi UMEeT Ha KOHIIe BUOpOaHKep, KOTOPBIH mepes HadyajaoM pado-
Thl ac(anbTOyKIaAUWKa BHEIPSETCS BTIPYHT O€pMbl Ha MPOTHBOIOJIOKHOU
K TPaKTOpPy CTOPOHE KaHaja, o0ecredrBasl HEMOJBHKHOCTh TPAKTOpPA U MPUIIO-
KEHHUE TATOBOIO YCWINA K YKIAJUUKY IO OCH KaHAJIA; 3arpy3Ka YKJIaJuuKa CMe-
ChIO MPOU3BOAUTCS MO0 HEMOCPEACTBEHHO M3 aBTOCAMOCBAJIOB, JTUOO MpH MO-
MOIIU KpaHa ¢ 0absIMHU;

- IpeJIBapUTENIbHOE YIUIOTHEHHWE CMECH B MOKPBITUM MPOU3BOAMUTCS BUO-

poOpycoM U 3arjiaKuBaroIuM OpycoM acanbTOyKIaguuKa, a OKOHYATEIbHOE —
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MHOTOIPOXOJIHBIM YIUIOTHUTENEM Tuna Mb-22, nepememniatonumcs: BA0JIb OCH
KaHaJla U YIUIOTHSIOUIMM MOKPBITHE 110 BCEMY IEPUMETPY KaHama;

- KOHTPOJIb CTENEHU YIUIOTHEHUS YJIOKEHHOI'O MOKPBITUS OCYUIECTBISET-
Csl IepeABMYKHON U3MEPUTENIbHON JTabopaTopuei, CHAOKEHHOM yIbTpa3ByKOBOM
anmnaparypou Uisi ONnepaTUBHOTO KOHTpPOJs KauyecTBa achanbToOETOHAa HEmo-
CPEIICTBEHHO MPH MPOXOAaX YIUIOTHUTEINS, a TAKKE UHCTPYMEHTOM IS B3SITUS
KEpHOB WJIM BBIPYOOK M3 FOTOBOIO MOKPHITUS M BECaMU JIJISl B3BELIMBAHMSI ac-
¢danpToOETOHA U3 BBIPYOOK, KOTOPBIE 3aTEM MEpeNaroTcs JJid UCIBITAaHUS B Ja-
6opaTtopuio ac(hanbToOETOHHOTO 3aBOJa; MOBEPXHOCTHAsT 00pabOTKa rOTOBOIO
MOKPBITHUA OUTYMHBIM BSKYIIIMM TOCIIE 3a/I€JIKK MECT B3SITUSI BBIPYOOK U yCTpa-
HEHUsl 3aMEYEHHBIX JAe(PEKTOB MPOU3BOJUTCS aBTOI'YJIPOHATOPOM 6 C KOHCOJIb-
HBIM pacIlpeaeIUuTEIEM.

PaGoTbl Mo cTpouTenbCcTBY ac(aibTOOETOHHBIX OOJUIIOBOK Ha OTKOCaxX
1uHOM oT 4 1o 16 M kaHayioB, 1aM0 U GacceiiHOB OPraHU3YIOTCSI B COOTBETCT-
BUU CO CXEMOM: ISl MJIAHUPOBKM OCHOBAHMS HCIIOJIB3YIOTCS MHOTOKOBIIOBBIE
sKcKaBatopbl TUIIOB OM-201A, DM-302 Ha pebcOBOM XOAY; PEIbCOBBIM MYTh
U3 OTHAENBHBIX PEJNbCOBBIX CEKIUN YKIAABIBAETCS C MOMOIIBIO aBTOKpaHa
Ha rpebHe JaMOBbl 1MOJ] HUBEIUP; AJIs IJIAHUPOBKU IpeOHS UCTONIb3yeTcs Oyiib-
no3ep Ha tpakTope T-100I'TI mnm JIT-75, KOTOpBIM Takke MEpEeMEIIATCs CEK-
[IUU PEJILCOBOI'O MYTH MO MEpe MePEABUKEHHUS MAILIUH; UCTIOJIB30BAHUE PEIHCO-
BOTO MyTH o0ecreunBaeT padboTy IUIAaHUPOBIIUKA M YKIIATUMKa «CJEI B CIEI»,
YeM rapaHTUpyeTcsl MOCTOSHHAS TOJIIMHA YKIAAbIBAEMOTO CJI0S TOKPBITHUS; 00-
paboTKy OTKOCa BOJHBIM PacTBOPOM TepOuIKIa MPOU3BOAAT O00OpPYIOBaHHEM
tuna OI'-16, cocrosuuM U3 NPUIETUIIEMON K MJIAHUPOBIIUKY €MKOCTH Ha Te-
JIeKKE M HaBEeIIMBAEMOTr0 Ha paMy IUIAHUPOBLIMKA PaCIpeAeIUTEIbHOTO0 TpYyOo-
MIPOBOJIA, CBSI3aHHOTO C €MKOCTbHIO; YIUIOTHEHHE OCHOBAHMS TOCJE CTEpHIIM3a-
IIMU €ro ocylecTBiseTcs BuOpoyrioruureneM tuna BC ¢ nBymst BuOpokarka-
MU, KOTOPBIM MO0 MpPUIIETUIEH K IJIAHUPOBILUKY, JHOO MepeMeliaeTcs caMo-
CTOATENbHO; ac(albToBas CMECh paclpenessieTcsi M0 OTKOCY MOCTOBBIM ac-

danproykinamquukoM tuna CAVY-25, Takxke Ha pebCOBOM XONY; JJISI TIepeMeliie-
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HUS HIDKHEW TEJIeKKH Yy MOJOIIBEI OTKOCA YJI0’KeHa HUTKA PEIbCOBOrO IMYTH,
MepeMeIlCeHHE ATOM HUTKU M0 MEpe JBWIKCHHS YKJIaJuMKa U TJIAHUPOBKY OCHO-
BaHUS OCYUIIECTBIISIET BTOPOM Oynba03ep; 3arpy3ka yKjIaauuKa CMEChbIO Mpou3-
BOJMTCSI HETOCPEACTBEHHO M3 aBTOCAMOCBAJIOB IPy30MOJBEMHOCTBIO A0 7,5 T
Ha rpebHe WM y MOAOUIBBI OTKOCA; BCie 3a achaabTOYKIAIUMKOM MepeMernia-
10Tcsl ABa BUOpoyrioTHUTeNnss tuna BC ¢ BuOpokarkamu, 00eCTeurBaIONIne
MpeBapUTEIbHOE U OKOHYATEIFHOE YINIOTHEHWE CMECH; OJIUH U3 BUOPOYILIOT-
HUTENEH MOXKET ObITh MPUIEIIEH K achaIbTOYKIIAIUUKy, BTOPOM MepemMeniaeT-
Csl CaMOCTOSATEIbHO M MOXET JleJlaTh OCTAaHOBKM M IEpEeMEeIaThCs Hazal
710 TOJTHOTO YIUIOTHEHUS CMECH; TIPH YKJIAJIKe IBYXCIOWHOM achaabToOeTOHHOM
OOJIMIIOBKU UCIOJIB3YIOTCS JIBa KOMILIEKTa achaibTOyKIaAuuKa ¢ BUOPOYILIOT-
HUTEJISIMH, JBIDKYIIIUMHUCS B MIOTOKE JIPYT 3a JPYroM; MOBEPXHOCTHAsE 00padoT-
Ka TOTOBOT'O MOKPBITUS MPOU3BOJUTCS aBTOTYAPOHATOPOM, KOTOPBIN CHaOkKaeT-
Csl BHIHOCHBIM PacTpeIeIUTeIbHBIM TPYOONPOBOAOM, OMUPAIOIIMMCS Ha OTKOC;
KOHTPOJIb YIUIOTHEHUS CMECU U KauyecTBa TOTOBOTO CJI0sI OOJUIIOBKU OCYIIECTB-
JsieTCsl IEpeABUKHOM 1abopaTopueit [9].

PaboTel mo cTpouTenbCTBY ac(hanibTOOCTOHHOIO 3KpaHa WM KPEIJICHUs
Ha oTkocax jmuHou 10-25 M nam0O, mmoTuH, 6acCeHOB MOTYT OBITH OpraHU30-
BaHbBI C UCMOJb30BaHUEeM OyHKepHOTo acanbroykinaguuka E-1 u BuGpoymior-
Hutens B-4: miianupoBKa 0TKOca MPOU3BOAUTCS OYJIBI03EPOM HIIM TPEHIEPOM,
MOJIJIEP>KUBAEMBIM TPOCOM JIEOEIKM SKCKaBaTopa, CTOSIIEro Ha rpebHe J1aMObl;
IpY TJIAHUPOBKE MEXAHU3M IepeMenaeTcs MO0 CHU3Y BBEPX MO OTKOCY, JINOO
BJIOJIb JAaMOBI; CTEpUJIM3allMs TPYHTA OCYIIECTBISCTCS IMOJIMBOYHO-MOCUHBIMU
MalllUHAMU WU JPyrUM OOOpYy/IOBaHUEM, NPUMEHSEMBIM JJI JTOU IEJIH
B CEJIbCKOM XO3SICTBE; JJIsl YIDIOTHEHUSI OCHOBAaHUSI MPUMEHSIOTCS BUOPAITMOH-
HbIE WU TJIAJIKUE KaTKU U3 CEPUIHO BBIMTYCKAEMBIX, IIE€PEMEIaeMbIe 110 OTKOCY
TATOBBIM TPOCOM 3KCKaBatopa; achanbroykianuuk E-1 mcmons3yercst s yk-
JAJKA TIEPEXOHOTO CJIO0sI, MPUYEM €Tr0 KOHCTPYKIIMS IMO3BOJISIET YKIIAJIbIBAThH
CJIOM C POBHOW MOBEPXHOCTHIO Ha HEJIOCTATOYHO POBHOM OCHOBAHMH; ATOT K€

YKJIAQOUUK WIA BTOPOW 3K3eMIULIp ykinaauuka E-1 pacnpenenser nmoBepx nepe-
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XOJHOTO CJIOS TaKXke CJIOW M3 IUIOTHOTO THAPOTEXHUUYECKOro acgaibToOeToHa,
YKJIaJUUK TepeMenIaeTcsi M0 OTKOCY € MOMOIIBIO T'YCEHMYHOI'O 3KCKaBaTopa
¢ 000py/ZIOBaHKMEM JIpariiaifHa; ¢ ero e MOMOIIBI0 YKJIATYMK yCTaHaBIMBAETCS
Ha rpedHe MoJI 3arpy3Ky CMEChI0, KOTOpasl OCYIIECTBIISIETCS JIMOO HEMOCPECT-
BEHHO M3 aBTOCAMOCBAJOB (€CIM YKJIAJIYUWK CHA0XXEH NMPUEMHBIM OYHKEpOM),
b0 ¢ momouipio 0ajnel ¢ CeKTOPHBIMU 3aTBOPAMHM; YIUIOTHEHUE MaTepuasa
MIEPEXOHOTO CJIOS U MPEABAPUTENILHOE YIIIOTHEHUE CII0SI U3 THUAPOTEXHUYECKO-
ro acgaiabToOETOHAa OCYIIECTBIISIETCS YIUIOTHUTENEM C JIByMsI BUOpOKaTKamH,
MPUIIETUIIEMBIM K SKCKaBaTOPY >KECTKOW TATOM, KOTOpas MpeloTBpallaeT cMe-
[IEHUE TEJIEKKU YIJIOTHUTEIN K OTKOCY MOJ ACHCTBUEM BUOPOKATKOB; MOBEPX-
HOCTHasi 00pa0OTKa MOKPBITUSL OCYIIECTBISIETCS aBTOTYJIPOHATOPOM, IEpeme-
[Ia€MBIM 10 OTKOCY CHHU3Y BBEPX C MOMOIIBIO TSATOBOHM JiIeOEIKHU IKCKaBaTOpa
WM TIepEeMEeIAIONIUMCS BIOJIb 1aMObl CaMOCTOATENbHO, JIMOO 1Mo TpebHIo (IpH
HAJIMYUA KOHCOJIBHOTO paclpelenuTesns), J1U00 HEMmOCPEACTBEHHO MO OTKOCY
(Torma TpakTop Ha rpedHE uepe3 TPOCOBBIE TATU JOJIKEH YAEPKUBATh MAIIUHY
0T OOKOBOT'O CMEIIEHHS BHU3 10 OTKOCY).

[IpakTrka mOKa3bIBA€T, YTO MPUMEHEHUE B COOPHBIX OOJIMIIOBKAX MOJIU-
MEpHOM IJIEHKH B KaueCcTBEe MPOTUBO(MUIBTPAIMOHHOIO 3KpaHa TaKkKe HE JaeT
JoJKHOTO A dekTa, Tak Kak B IMpoLecce YKIAAKU 5KeJIe300€TOHHBIX TUIUT ILie-
HOYHBIA 3KpaH moBpexaaeTcs. B tabnune 2 [17] npuBeneHo cpaBHEHUE 3apy-
0€XHOM U OTEYECTBEHHOU TUICHKH JJI1 OOJIMIIOBKM OPOCUTENbHBIX KaHAJIOB.
Taoauua 2 — CpaBHenue mwieHkHu Firestone Pond Liner u IT9BII

(MOJIMATH/IEH MOBBIINICEHHOM NJIOTHOCTH) /151 00JIULIOBKH
OPOCHUTEJIbHBIX KAHAJIOB

Marepuain
[IpoBeeHHBIE NCTIBITAHUS YCTOMYUBOCTH Firestone [I5BII
K pa3JIMuHbIM (haKTOpam Pond Liner

1 MM 1,5 mMm
1 2 3
Y CTOMYNBOCTH K COJTHEUHOMY CBETY (OTKPBITHIN BO3YX) E E
Y CTONYMBOCTB K PACTPECKUBAHUIO IIOJT HATIPSHKEHUEM E F
Y CTOMYNBOCTH K paCTPECKUBAHUIO (BCE TPUYMHBI) E F
Y CcTOMUNBOCTH K Kapy (KapKuid, 3aCyIUIMBBIA KIUMAT) G G
Y CTOMYUBOCTH K TEIJIOBOMY PaCIIUPEHUIO/CKATHIO E P
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[Ipononxenue TadauIbI 2

1 2 3
Y CTOMYUBOCTD K BO3IEHCTBUIO CTOYHBIX BOJI/TIOYBEI E E
JlerkocTh ycTaHOBKHU IaHesel G G
JlerkocTh coenuHEHUs B MOJIEBBIX yCIOBUAX (YI00CTBO G p
JUTSI BJIaJICTIbI1A)
JlerkocTthb 1oiCOEAMHEHNUS K JOTIOTHUTEIBHBIM IIPUCIIO- G G
cOOJIEeHUSIM
JlerkocTp peMOHTA B MOJIEBBIX YCIOBUIX E P
YcTaHOBKa IpU HU3KOM TeMIIepaType E F
JlomkoCTh ITpH HU3KOM TeMieparype (30Ha 111Ba) E F
CoOTBETCTBHE MOJUIOKKE E P
Y CTONYMBOCTH K ITPOKOJTY G F
OO6111e XxapakTepUCTUKU POBHOW YKIIaIKU E P
Y CcTOWYMBOCTD K OBPEXKIEHUSM MPU YCTaHOBKE (I10JIe- G F
BbI€ YCIIOBUS)
Y CTONYMBOCTBD K MOSIBJICHUIO CKJIAJI0K IIPY YCTAHOBKE E P
Y CTONYMBOCTD K HATSHKEHUIO IPY YCTAHOBKE G F
Y CTOMYUBOCTH K CMEILLEHUIO ITPYHTa (IIOBEPXHOCTHOE E P
TPEHHE)
CkiienBaHue ¢ 6€TOHHBIMU KOHCTPYKIMSIMU E NR
OOmast 10JroBE4HOCTh E E
CpenHssi CTOUMOCTD 3a MUJI. TOJIIIUHBI/KB. QYT. G E
OO0mwmit KJacc CpaBHEHUS G-E F-G

[Ipumeuanue: E = omimuno; G = xopomwo; F = ynosnersopurensno; P = mioxo;

NR = He pekomeHyeTcsl.

UccnenoBanus npoBoaminuck B PVC Geomembrane Institute Technical
Reference coBmectHo ¢ R.K. Frobel & Associates Geosynthetics Consulting En-
gineers W TIOKAa3bIBAIOT 3HAYMTEIHFHOE IPEBOCXOJCTBO 3apyOeKHON IUICHKH
MPAKTUYCCKHU IO BCEM PACCMOTPEHHBIM ITOKA3aTEISM.

B CIIIA, Egpore, crpaHax A3WM T€OCHHTETHYCCKUE MaTepUaNbl MPUMeE-
HAroTCs 6osiee S0 jeT u Xopoio 3apekoMenaoBau cebs [18, 19]. Ha atom done
WHTEPECEH OMBIT benapycH, r/1e reOCHHTETUKHA U TeOMEMOPaHbl HaYaJld HCIIOJb-
30BaTh CPaBHUTEIHHO HETABHO.

O¢ddexTuBHBIM CIOCOOOM 3aLTUTHI OT PUIBTPALIMU U IPO3UU HA PsIjie Me-
JUOPATUBHBIX OOBEKTOB PECIYOJIMKH CTaJO KPEIUICHHE OTKOCOB THOKHM TIO-
KPBITHEM — OWOTIOJIOTHOM. DJTO TCOCHHTCTHUYCCKHI MaTepuas, W3roTaBIHBac-
MBIH M3 OTXOJI0B UTJIONPOOHWBHOIO MOJOTHA M MOJUA()HUPHOTO BOJIOKHA B BHUJIC
JABYXCJIOMHOTO KOBpa C BHECEHHEM MEXIY CIOSMU CeMSH TpaB (IIPOU3BOIU-

tenb — OAO «ben® Ay, r. Knobun). Pynon maTepuana packaThIBalOT IO CILjIa-
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HUPOBAaHHOMY OTKOCY KaHaja Ha CJIOW pacTUTesbHOro rpyHta. [locie yknanku
OMOIIOJIOTHO MPUCHINIAIOT CJIOEM MOYBbI TOJIIUHON 3-5 MM, oOGecneynBaronuM
yliep>KMBaHueE BJIard U OoJjee MI0THOE Mpuiieranue Mmatepuana K orkocy. Ilocie
npopacTaHusi ceMsiH o0pa3zyercs yCTOMYMBOE MOKPBITUE, HA JTUTENbHBIA CPOK
3aIIMIIAIONIEE 3EMIITHYIO TIOBEPXHOCTh OT BETPOBOM M BOJHOU 3p03UH. OTKOCHI
KaHAJIOB, YKPEIUICHHbIE OUOMOJIOTHOM, IO CPAaBHEHUIO C TPAAUIIMOHHBIM CIIOCO-
O0M OMOJIOrMYECKOro KperuleHus MOCEBOM TpaB, 00JagaioT 0osiee BBICOKOU
MIPOTHUBO3PO3UOHHOMN YCTONYMBOCTHIO. B 1,5-2 pa3a ymeHbI1aeTCA CTENEHb 3aU-
JIEHUs JTHa KaHaJIOB M, COOTBETCTBEHHO, CHMXAIOTCS 3aTpaThl HA MUX OYHUCTKY.
Martepuan obecriedunBaeT BBICOKYIO HAJEKHOCTb TMOKPBITHUS U CPOK CIY>KOBI
1o 15 ner [20].

Ha tepputopuu I'ponHeHckoil 00acTU BBIMOIHEHBI PabOThI MO BOCCTA-
HOBJICHHIO O€J0pYCCKOM 4acTH ABIyCTOBCKOIO KaHajia. JTO YHUKAJIbHOE T'U-
POTEXHUUYECKOE COOpPYX EHHE, MocTpoeHHoe 180 ner Hazaj Kak BOJHBIA MyTh
JUTSL TIEPEBO3KM TPy30B U3 Oaccelina pek Bucnbel 1 Hemana k bantuiickomy mo-
PO, BKJIIIOUAJIO B ce0s1 29 BOJONPONYCKHBIX IJIOTHH, 18 muito30B, 14 MOCTOB U
24 oOwekrta st obciyxuBaHusi kaHana. [lo teppuropun benapycu mpoxoaut
nsATas 4yacthb (22 kM) ero nmyTu. PeKOHCTpYKIUs KaHana Oblia CBSA3aHa C pa3yiny-
HBIMU TEXHUYECKUMU CIOKHOCTSMHU, TJI€ UCHOJIb30BAHUE COBPEMEHHBIX CTPOU-
TeJIbHBIX MAaTepUaIoB 00€CTeunsIo BO3BEICHUE HAICKHBIX U JOJTOBEUHbBIX KOH-
CTpYKUMU. {15 3alIMTBI OTKOCOB KaHajia OT pa3pylIE€HUs HCIOJIb30BAaH FE€OTEK-
CTUIBHBIN Matepual «IIuHeMay, yKiiabpIBaeMblil Ha OTKOC B 30HE EPEMEHHOTO
YPOBHSI BOJBI C MIOKPHITUEM TPYHTOBOM 3aCHINKOM (PUCYHOK 4).

I'eorexctunp «IInHEMa» Takke MCIOJIB30BAIU MPU BOCCTAHOBICHUH KOH-
CTpYKLMI 4-i1 KaMepbl CyA0X0AHOTO nuTt03a «HeMHOBOY», KpynHENIIEro Ha Been
MPOTSHKEHHOCTU KaHana. [lonxox K IUI03y BBINOJHEH B BHUJIE HAIIPABISIOIINX
naja, B IONEPEYHOM CEUEHUHU MPEJCTABIAIOMUX COOON MOJMOPHYIO CTEHKY.
Ee HKHSST 4YacThb YCTpOo€HA M3 Kejle300€TOHHOrO IIMyHTa, 3a0HWBaeMOro

Ha IIyOuHy 4 M OT JaHa KoTjoBaHa. [[nms mpeporBpamenus cyddos3uu rpyHTa
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acpes CTHKHZIHHYHTOBOﬁ CTCHKH C TBhUIOBOM €€ YacTU BBINOJHEHA YKIIaaKa

T'COTCKCTHUIIA.

PucyHnok 4 — Ykpemienne 0TKOCOB ABI'yCTOBCKOI0 KaHAJIa

JIJist yKperieHrs: OTKOCOB IITI03a Takke 3(P(EeKTUBHO MPUMEHEHHUE T'eo-
PELIETOK, YJIOKEHHBIX MO OTKOCY C 3aKpEIJICHHEM aHKepaMmH. Sueiiku reope-
LIETKH 3aIIOJHAIOTCS PACTUTENBHBIM I'PYHTOM C MOCIEAYIOIIUM ITOCEBOM TPAB.

['eocunTeTHUECKHE MaTEpUabl MOJYYWIM IIMPOKOE PaCIpOCTPaHEHUE
IIPU CTPOUTENBCTBE U PEKOHCTPYKIMU JIPEHAXKHBIX CUCTEM THAPOMEIHOPATUB-
HOU CETH.

[InacTmaccoBbiii apeHax o06Jsiagaer Oosiee BBICOKOW BOJOMPOIYCKHOM
CIIOCOOHOCTBIO 10 CPABHEHHUIO C KEPAMUUYECKHUM, aCOECTO-IIEMEHTHBIM U JAPYTH-
MU BUJAMU JIpEHaXKEH, a TaKkKe XOPOIIMMHU JePOpPMALMOHHBIMU U MPOYHOCT-
HBIMH CBOMCTBaMH, YTO OCOOEHHO Ba)KHO B ClIy4ae €ro yKJIaIKh Ha ci1aObIx
rpyHTax [21, 22].

OpHa U3 OCHOBHBIX MPUYMH YXYIIIEHUS pab0OTOCTIOCOOHOCTH JpeHa)ka U
CHI)KEHHS CPOKa €ro CIIyKObl — €ro 3aujieHue, OTJIOKEHHUE B MOJIOCTIX JIPEHAXK-
HBIX TPYO YacTHI] TPyHTa, COJIEH, KeJIEe3UCThIX COCIUHEHUH. DTO BEJET K CHU-
KEHUI0 3(PPEKTUBHOCTH OTBOJA IPEHUPYEMBIX BOJI OT COOPYKEHUH WJIU YacTeil
KOHCTpYKIHi. [y oGecrieyeHus: HaJeKHOU U 10JATOBEYHOM pabOThl TPyOUaThIX
JIpEeH IIMPOKO MPUMEHSIOT PYJIOHHBIE 3alIMTHO-QUIBTPYIOIINE MaTepHaIbl,
MPOU3BOIUMbIE Ha OENOPYCCKUX NPENNPUATUAX: HUTIIONPOOMBHON HETKaHBIM

cunrernueckuit matepuan (OAO «ITunemay, r. [IuHCK), HETKAHBIM TOJIUIIPOIIH-
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neHnoBbii Matepuan crnanbonn (ITO «XuMBosokHO», T. CBETIOropck), IMOJH-
acupHoe urnonpodbuBHoe noysoTHO (ITO «XumMBoOKHO», T. MoOruies) u apy-
riue. MHOTOJICTHUH OMBIT SKCIUTyaTalldd TOHYAPHBIX M IIACTMACCOBBIX JIPCH,
3aIIMIICHHBIX PYJIOHHBIMU (PUIBTPAMHU, MOKa3ald UX BBICOKHE PabOTOCIOCOO-
HOCTh M (PHIIBTpAIMOHHBIC XapaKTEPUCTHKU. PYJIIOHHBIC T€OCUHTETUYCCKUEC Ma-
TepHUajbl TAKKE MOJYYHIN pacpoCTpaHEeHHe OJaroaaps BbICOKOW TEXHOJIOTHY-
HOCTH TIPU MEXaHU3WPOBAHHOM CHOCO0€ YKIIAIKHU JpeHaka, 0COOCHHO IpPH MO-
CTaBKE Ha OOBEKT MOJHOCTHIO MOJTOTOBIEHHBIX K YKIJIAJKE Ha 3aBOJIE IJIacT-
MacCOBBIX TpPYyO, OOCpHYTHIX (GHIBTPYIONIUM MaTepuaioM. Ha moBepXHOCTH
nephOpUPOBAHHBIX TIACTMACCOBBIX TPYyO HAHOCAT 3alUTHYH OECHIOBHYIO
GUIBTPYIOLIYI0 000JOYKY M3 BOJOKHHCTO-IIOPUCTOIO MOJUATHIIEHA WU TO-

KPBIBAIOT TPYObl HETKAHBIM UTJIONPOOUBHBIM MOJOTHOM.

3 AHAJIM3 COBPEMEHHBIX MOJIUMEPHbIX MATEPHUAJIOB,
NPUMEHSIEMbIX VISl 00JIMII0BOK KAHAJIOB

B kaudecTBe 3alIMTHOrO MPOKIAJA0YHOTO MaTepuaja MCIOJb3YIOTCS Clie-
nyromue mapku reotekctuisi: Typar SF27, Typar SF40, Polyfelt TS10, Polyfelt
TS20, Polyfelt TS30, Polyfelt F60. Martepuansl Typar — TepMOCKpEIUICHHBIE,
Polyfelt — wurnompo6usubie. Bce oToOpaHHble MaTepuabl MOJA HArpy3Koiu
20 x[la umeror HeOGonpmyto Tommuny: ot 0,25 mm (Typar SF27) no 2,8 mMm
(Polyfelt F60). Croumocth ux kosebnercs B mpenenax ot 0,5 mo 0,9 espo
3a 1 mM” [23].

B xayecTBe MpOTUBODUIBTPAIMOHHOIO MaT€pHalia MOT'YT OBITh HCIOIB30-
BaHbI JINCTOBBIE MOJIMMEPHBIE MaTepuaibl HA OCHOBE MOJUOJIE(UHOB TOIIIUHON
1 mm («ITmactnonumepy, «Ilnactuk»), Ha OCHOBe OyTUIIKaydyKa — «OyTHIKOpP-Ch»
tonmuHon 2 MM («HmwknaekamckuedTexum»), « Taypye»(Benrpus), «Muiryoucuy»
(Snmonwust), apmMupoBaHHbIN nonuMepHbId Matepuana «I unanon» (CLIA) tommu-
Hoit 0,5-1 MM, OuTymHO-nonumepHbii matepuana «Tepanan T.P.» (®panuus)
TOIIIMHOM 4 MM [24].

B npakTHke ruapOTEXHUYECKOTO CTPOUTENHCTBA MOJUMEPHBIMU TIJICHKA-

MH OOBIYHO Ha3BLIBAIOT Pa3JIMYIHBIC PYJIIOHHBIC MAaTCpPpHaAJIbl, UMCIOIIHUC TOJINIHUHY
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menee 1,0 mm. Ilpu Gosbliei TonmMHe MaTeprall Ha3bIBalOT JUCTOBBIM. [1neH-
K{ MOT'YT OBITh M3TOTOBJIEHBI MPAKTUUECKU U3 BCEX MOJMMEPHBIX MAaTEpPUAJIOB.
CocraB Matepuasa MjaeHKH, Kak MpaBujio, BKIOYAeT B ce0sl, TOMUMO OCHOBHOI'O
MOJIUMEpPA, Pa3NUUHble CTAOMIN3ATOPHI, MIACTU(PUKATOPHI, KPACUTENIH, HAIMOJ-
HUTEIW B BUJE OPraHMYECKHUX WM MHUHEPAIBHBIX BOJIOKOH, HUTEW, TKaHEW U
T.1. [To ananoruu c¢ kinaccudukanuen MOJIMMEPHBIX MaTepUaIOB, MOJIUMEPHBIE
IUICHKU 11eJ1eco000pa3Ho KiIacCUPUIIMPOBaTh, MOJOXUB B OCHOBY HMX (PU3MKO-
MEXaHWYECKUE CBOMCTBA, CTPYKTYPY U OTHOILLIEHHE K HarpEBaHHUIO.

B 3aBucuMocTi OT (DU3MKO-MEXaHMYECKMX CBOWCTB MaTepuaia, MJICHKH
MOT'YT OBITh )K€CTKHUMH, IMOTY>KECTKUMU, MSITKUMU U 3JIACTUYHBIMHU.

XKecTkue miIeHKn — TBEPAbIE MaTEpUalIbl C BBICOKUM MOJYJIEM YIPYTOCTH
(Bprme 1 - 10° MIIa) 1 MasbIM yJIMHEHUEM TIPU pa3pbIBE.

[lonyecTkne MIIEHKH — TBEPAbIE MaTEPHUaibl CO CPEIHUM MOAYJIEM YII-
pyroctu (4 - 10%-1 - 10° MIIa), ¢ BEICOKUM OTHOCHUTEIBHBIM YIJIMHEHUEM TIPHU
pasphbIBe.

Msrkue TUIEHKH — Marepuaibl ¢ HU3KUM MojayieM ympyroctu (20 —
4x10? MIla) 1 00bIION BETUYMHOW OTHOCUTEIBHOTO YJIJTMHEHUS MIPU pa3phIBeE.

DnacTUYHbIE IUIEHKU — MaTepHaIbl ¢ MoAyJieM ynpyroctu Huxke 20 Mlla,
3HAYUTENBHO Nedopmupyromuecs npu pactsbkeHud. Jedopmanus niam 6ombias
€€ 4YacThb Yy 3JIACTUYHBIX IJIEHOK MCYE3AET IOCIE CHATHUS Harpy3ku IpU HOP-
MaJbHOM TemmepaTrype C OTHOCHUTEIBHO OOJBIIONW CKOPOCTHIO (IMPAaKTHUYECKH
MTHOBEHHO).

[lo ¢pusznyeckum CTPYKTYpPHBIM MpPU3HAKAM MOJMMEPHBIE IMIEHKH MOXKHO
pa3feanuTh Ha TPU OCHOBHBIE TPYIIbl: 1) U30TPONHBIE U OPUEHTUPOBAHHBIE
amop(dHble; 2) KpUCTaIMYECKHe; 3) H30TPONHBIE U OPUEHTUPOBAHHBIE KpPH-
crajundeckue [25].

CrpykTypa IJIEHOK 3aBUCUT OT BBEJEHHS B HMX Pa3JIMYHBIX HAIOJHUTE-
Jed, MOATOMY IJIEHKM MOXHO TaK)Xe JEJIUTh HA HEHAIOJIHEHHBIC M HAIlOJHEH-
Hble. B KauecTBe HamoJIHUTENEH TPUMEHSIOT TIOPOIIKY (ca)a, KBaplieBasi MykKa,

MCJI, TaJIbK H Hp.), BOJIOKHUCTBIC MATCPHUAJIbI (aC6eCTOBOC BOJIOKHO, CTCKJIIOBO-
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JIOKHO M Jp.), a TaKXKe CJIOUCThIe MaTepuaibl (Oymara, pa3inyHble TKaHU, Me-
TaJUTMYECKUE CETKHU, XOJICTHI U Ap.). B mocnennem ciydae uMeeT TakkKe CMBICI
Ha3bIBaTh TJICHKU apMUPOBAHHBIMU.

HamonuuTenu CHMXAIOT CTOMMOCTH MOJMMEPOB, MOITOMY HMX BBEJICHHE
PKOHOMHUYECKH IIeJiecooOpa3Ho. Bmecre ¢ TeM HamoJHUTENIU MOAUPUIHUPYIOT
IJICHKW ¥ HEPEAKO CIOCOOCTBYIOT YJIYUIIEHHUIO UX CBOMCTB, MOBBIIIAIOT XUMHU-
YECKYI0 CTOMKOCTb, TEMIOCTONKOCTh, TBEPAOCTH, JOJITOBEUHOCTH U 1Ip. [26, 27].

Hapsiny ¢ HanmoJHUTENSIMU B IUICHKH BBOJSAT IUIACTU(GUKATOPHI, KpacHUTE-
7Y, CTaOUIM3aTOPhl U JpYyrue BelecTBa. B 3ToMm ciydae MIeHKH Ha3bIBAKOT Ijla-
CTU(DUIIMPOBAHHBIMU, OKPAIICHHBIMU U CTa0WUIU3UpoBaHHBIMU. [InacTudukaro-
Pl IPUMEHSIOT JJI1 NpUAaHUs TUICHKAM OTPEJICICHHBIX CBOMCTB, B OCHOBHOM
MOBBIIIIEHHOH JedopMalinoHHON criocoOHocTH. [lmacTudgukaTopsl XenaTebHO
MMETh BOJIOHEPACTBOPUMBIMH, MAJIOJICTYUYUMH U TIPH IKCILTyaTallUU TJICHOYHBIX
KOHCTPYKIIMI HE BBI3BIBAIOIIMMHU OTPUIIATEIBHBIX U3MEHEHUN HAYaJIbHBIX Xa-
paKkTepUCTUK MaTepuasa. B kadecTBe miacTU(OUKATOPOB MCIIOJIB3YIOT CIOKHBIC
3(UpHbI, TUHKOBYIO KUCIIOTY, CTeapaT aAJIIOMUHUS U JP.

Kpacurenu npuMeHstoTcs AJis MpUIaHUs TUICHKaAM OIPEICIICHHOTO IIBETa
B JICKOPATUBHBIX IIEJISAX, a TaKKe JJI YNPaBJICHUS CTENEHBIO HArpeBa IJICHOK
COJIHeUHBbIMU JTydyaMu. Kpacutenu nomKHbBI ObITh CTOWKUMEU BO BpeMeHHU. B kaue-
CTBE KpacuTesel MPUMEHSIOT OpraHu4eckre (HUTPO3WH, MUTMEHT YKEIThIA, XpH-
30UJIMH U JIp.) ¥ MUHEPAJIbHBIE TUTMEHTHI (0Xpa, CYpPUK, OKUCh XpOoMa U JIp.).

CrabunuzaTopbl BBOJIST B IUICHKH C IEJIbI0 UCKIIOUCHUSI WU 3aMeJICHUS
Pa3IUYHBIX OKHUCIUTEIBbHO-ACCTPYKTUBHBIX U CTPYKTYPUPYIOIIUX TMPOIIECCOB,
BBI3BIBAIOIIMX CTApEeHHE MaTepuaia. B xauecTBe CTaOMIM3aTOPOB MCIOJIB3YIOT
ra3oByl0 Caxy (CBETOCTaOMIIM3AaTOp), CTeapaT CBUHIIA, TPEXOCHOBHOU cCyibdar
CBHUHIIA (TepMOCTaOUINU3aTOPHI) U Ap. [28].

Hwxe kpaTko paccMOTpeHBI METOJbI MOMYyYeHUS] M OCHOBHBIC (DU3UKO-
MEXaHWYECKUE CBOMCTBA IUICHOYHBIX W JIUCTOBBIX TOJUMEPHBIX MaTEPHUAJIOB,
MIPUMEHSEMBIX B THIPOTEXHUYECKOM CTPOUTEIBCTBE JIs1 OOpHOBI ¢ (PrIbTpaIu-

eu. B COBPCMCHHOM THUAPOTCXHUYICCKOM CTPOHUTCIILCTBC AJIA CO3OAaHUA IIPOTHUBO-
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(I)I/IJIBTpaI_II/IOHHBIX 9KPaHOB Ha KaHAJIAX W BOAOCMAX HAILJIM HIMPOKOC IMPHUMCHC-
HHUC ITINICHOYHBIC HpOTI/IBO(l)I/IJ'IBTpaL[I/IOHHBIe MaTcpuraJibl (HOHI/IBTI/IHCHOBaH n 110-
JINBUHUWIXJIOPHUAHAA IIJICHKA, 6YTI/IJ'IKayIIyK), Pa3JIMIHBIC JIMCTOBBIC ITOJIMMCPHBIC

martepuansl (bytunkop — C; Apmo6uTsn; bponeuson u zip.) u reoMmeMOpaHbl.

3.1 IlsieHOYHBIEe MaTEePHAJIbI

[TonuaTriieHOBAS MJIEHKA M3rOTABIMBAETCA U3 ONMATHICHA. [lonuaTuiieH
ABJIAETCS OJIHUM M3 Hanbosee u3ydeHHbIX nmoiaumepoB. OH mpeacTaBisieT co0oi
MPOAYKT MOJIMMEPU3ALMNHN ATUJIEHA. I3BECTHBI TPU OCHOBHBIX MPOMBIIIIEHHBIX
METOJa  IOJIYYEHHs  MOJMATHUIIEHA:  COOTBETCTBEHHO IPU  BBICOKOM
(1200-1500 at), HuzkoMm (mo 10 at) u cpeanem (30-40 at) nasienuu. Criocod
MOJIYYEeHHMSI MTOJIMATUIICHA B 3HAUUTENbHON CTETIeHH 00YCIIaBIMBAET €ro CBOMCT-
Ba. [[1s1 M3roToBNIEHUS IJICHOK, IIaBHBIM 00pa30M NMPUMEHSIOT OJUATUIIEH BbI-
COKOTO JiaBiieHus Wik Hu3Kkou rotHoctu (II9HI).

B ycraHoBKax, rae npouCcXOQuT NOJUMEPHU3aLNs, MOJUITUIIEH TOIYYatOT
BUJIE€ TpaHyl. [1oMMATUIIEHOBYIO MIJIEHKY U3TrOTaBIMBAIOT, B OCHOBHOM, METOJ0OM
pasnyBa. Ilocne pasgyBa oOpa3oBaBlIasics IUIEHKA HaMmaTbiBaeTcs Ha OapabaH
B BUJIE IUIOCKOTO pykaBa. OJIHAKO MHOT/A IJIEHKA IPEABAPUTEIBHO pa3pe3aeTcs
Y HaMaTbIBAETCS B OJIUH CJIOM, a MpU OOJIBIIIOM JUAMETPE PyKaBa yKJIaJbIBAECTCS
BUYETBEPO WJIU APYTHM criocooom [29].

[TonuBUHUIXIOPU MTpeaCcTaBIseT cOO0M TepMOIUIACTUYHBIA MaTepHall,
MOJIy4aeMblii ToMMepu3auei BuHmwiIxinopuaa. [lommmepusanuio BUHUIXIJIOPU-
Jla OCYHIECTBIISIIOT B BOJAHON 3MYJIbCHUHM B NPHUCYTCTBUU 3MYJIBIaTOPOB U HHU-
uuatopoB. [Ipy npuMEeHEeHNN BOJIOPACTBOPUMBIX MHHUIIMATOPOB U 3MYJIBraTOPOB
TUIA CHHTETHYECKUX MBUI MOJMBUHUIXJIOPU 00pasyercs B BOJHOM (a3e B BU-
ne ycroumBoil ToHkoaucrnepcHo B3Becu ([IBX — E). Eciu mpumenstorcs
AMYJBraTopbl KOJJIOMJHOTO THUIA, 00pa3yroTcs Oosiee KpyHHble YaCTUYKU IO-
auMepa, B3BemieHHbie B xkuakon ¢daze (IIBX — C). B cnydae 6i1ounHoi nonmnme-
pHU3aIMKU MPOLECC MPOTEKAET B MACCE KUIKOIO MOHOMEpPA, B KOTOPOM PAacCTBO-
pen ununuarop (IIBX — M). B 3aBucuMocTH OT yCIoBU# MOJUMEpHU3aLIUU, Me-

HSIOTCSI CBOMCTBA MoJiyyaemoro noiaumepa [30].
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s SKpaHUPOBAHUSI TUAPOTEXHUUYECKUX COOPYKEHUU B MOJABISIONIEM
OOJIBIITMHCTBE CIIy4aeB MPHUMEHSIOT IUICHKY W3 IactuduiupoBanHoro [1BX.
B Poccun 1IBX 1uieHka He Hamwia IMpPOKOro NPUMEHEHUS HM3-3a HEAOCTaTO4-
HOW MOPO30CTOMKOCTH. [oNMBUHUIXIOpHUAHAA TIJICHKA, B OTIWYME OT MOJIUITH-
JICHOBOW TUJIEHKH, HE TOJIbKO CBapUBAETCs, HO U ckienuBaercs [31].

bytunkaydyk, wid moaun300yTUIECHOBBIM KaydyK, MPEJCTaBISIET cOOOM
comnojiuMep M300yTUJIeHAa ¢ HEOOJBIINM KOJUYECTBOM OyTaaueHa. PaznuuHbie
n00aBKM MOTYT TpHAaTh OYTHIKAy4yKy BCEBO3MOXKHBIC IIBETAa — OT OJIEIHO-
rojiyboro 10 KpacHO-KOPHUYHEBOTO. ByTHIKaydyyKOBbIE TUICHKH IPOU3BOISTCS
METOJIOM KaJIaHJAUPOBAHMS, IOATOMY UX IIMPHUHA HEBEIMKA. ByTHiIKaydyKk CTOEK
K JEUCTBUIO KHUCJIOT, IIEJIOYEH, CIOKHBIX 3(PUPOB, CIIUPTOB, PACTUTEIbHBIX Ma-
cel 1 HaOyxaeT JUIIb B apoMaTUYECKUX U anudaTudeckux pactBopurtesx. Ilo-
JUMEp HETOKCHUYEH WM He SIBJISETCS MUTATEJIbHOU cpenoi OakTepuid U rprOKOB.
CThIKOBKA OYTHIIKaYyYyKOBBIX TUICHOK OCYIIECTBIISETCS C IOMOIIBIO CKIIEHBAHUS
Y ByJIKaHu3auuu [32].

3a pyOexoM OyTUIIKaydyK HAIIeNl IIUPOKOEe MPUMEHEHHE TP dKPaHUPO-
BaHHUM TUIPOCOOPYKeHUI. B Hamiel ctpane OyTUiIKaydyK BBIITYCKAeTCS B CpaB-
HUTEJbHO HEOOJBIIIOM 00hEME U B CBSA3U C ATUM JIUIIIb OTPAHUYEHHO HCIIOJIb3Y-
€TCs PU MPOTUBOGUIBTPALIMOHHOMN 3aIUTE COOPYKEHUH.

B Tabnune 3 mpenctaBieHbl OCHOBHbIE (DM3WYECKHE CBOMCTBA MOJIMATH-

JICHOBOM, MOJIMBUHWIXJIOPUAHON MJICHKU U OYTHIIKAyUYYK.

Tadaunna 3 — Pu3nKo-MexaHHYeCKHE CBOMCTBA NMOJMMEPHbBIX MJICHOYHbBIX

MaTepuajioB

CBOHCTEO [TonmaTrnienoas | [lonuBuHMIXIOpUAHAS Bvriika

TUICHKA TUICHKA YTHIRAyAyK
1 2 3 4

O6bemHas Macca, r/cM’ 0,92-0,94 1,23-1,40 1,10-1,35
[Ipenen TekyuecTu npu 12-16 10-25 214
pactsbkenun, Mlla
OTHOCHTEIBHOE yyuiiie- 150-600 140-400 350-1500
HUE TPH pa3pbiBe, %
Monyns ynpyroctu, MIla 50-250 2-8 5
YACHLHs y/IapHast B3~ He pa3 aercs He pa3 aercs He pa3
xocTh, Jlr/em’ paspyul paspyul paspymiaercs
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[Tponoikenue Tabnuibl 3

1 2 3 4
TermnocTolikocTs, °C -60-75 -25-50 -40-60
Bopgonornomenne 0,5 —-IIBX-C
3a 30 cyTok, % 0,035-0,22 5,0 -TIBX-E 0,1-1,0
Kospduuuent MHEHHOTO | 4 5149 4.0 1-10%-2,5-10* 0,15:10*-1,2-10*
pacmupenus, 1/°C
TBepaocts o bpunernto, 1425 25.32 8-15
MIIa

3.2 JIucToBble MaTEepPHAJIbI

B oTedecTBeHHOU NMpaKkTHKE THIPOTEXHUYECKOIO CTPOUTEIHCTBA JHUCTO-
BbI€ MOJIUMEPHbIE POTUBODUIBTPALIMOHHBIE MAaTepUajbl HE HAILIM IIUPOKOrO
MPUMEHEHUS! U UCTIOJIb30BAJIUCh B KAY€CTBE MPOTUBODUIBTPAIIMOHHBIX AJIEMEH-
TOB OOJIMIIOBOK KaHAJIOB JIMIb HA OTBITHBIX YYaCTKaX.

VY Hac B cTpaHe NepBbIM MIPUMEPOM MPUMEHEHUS MOBEPXHOCTHBIX MIPOTHU-
BO(QUIIBTPALIMOHHBIX SKPAHOB M3 MOJUMEPHBIX OYTHIIKAy4yKOBBIX MaTE€pHaIOB
ABWJICS DKpaH Ha pacrpenenuTenbHom kaHane bT-P-5 A30Bckoil opocutenbHO
cuctembl PoctoBckoit obnactu.

OnpITHOE CTPOUTEIBCTBO IMOBEPXHOCTHOIO MPOTUBO(PMIBTPALIMOHHOTO
AKpaHa M3 MOJIMMEPHOTO Marepuaja Ha OCHOBE OyTuiikayuyka — OyTuikopa-C
Ha kaHayie bT-P-5 6b110 BeImoaHeno B 1977 . [33].

ByTtuikop-C npencraBisieT co0oi MOMYBYJIKaHU3UPOBAHHYIO PE3UHY TOJ-
mHon 0,9-3,0 MM, mocTaBisieMyr0 B pyJioHax B KoMmiuiekte ¢ kiaeem bK-HM
(OyTHIIKayqyKOBBI KOMIIayHJ HU3KOMOJIEKYJsIpHbIN). byrunkop-C u3rorapiu-
BaeTcs MO cleayrolel peuentype (B yacTsax Macchl: OyTuiikayuyk —100; caxka ra-
3oBast ['JI-100 — 50; caxxa TP-10 — 50; mapadun — 5; okuch IUHKA — 5; KanTakc —
1; Tmypam — 1,5; cepa — 1,5). OcHOBHBIE (PU3NKO-MEXAaHUYECKUE XAPAKTEPUCTUKHU
Martepuala NpeCcTaBleHbl B Ta0nuie 4.

«ApMOOUTAM» — TPOTUBOGUIBTPALMOHHBIA MaTepuan, COCTOSIIHIMA
U3 CTEKJIOBOJIOKHUCTOW OCHOBBI, MOKPBITHIM OUTYMHO-Kay4yKOBBIM BSDKYIIHUM,
BKJIIOYAIOIIUM OUTYM, KayuyyK (AMBUHWICTHUPOJIBHBIA TEPMOAIACTOILIACT HIIH
OyTmikaydyk). s npoTuBOGUIBTPAIIMOHHOTO MaTepHralla UCIOJIb3yeTC sl CTeK-

notkanb Mapok T-13 ('OCT 19170-73), TCT, (MPTVY 6-11-118-69). ®usuxo-
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MEXaHUYECKUE CBOMCTBA JMCTOBOrO MOJMMEPHOrO MaTepuana «ApMOOUTII

npecTaBieHbl B Tabnuie 5 [34].

Tadanna 4 — PuznkKo-MexaHMYeCKHe CBOMCTBA U pasMepsbl «byrmiakopa-Cy»
(mo TY 103376-77)

Tpesen IpodHOCTH IpH paspbide MIIa (krc/cM’), He MeHee 1,96
OTHOcHTENBHOE YJUIMHEHNE IPU pa3phiBe, % 350-850
Temneparypa Xpynkoctu (MOpo30cTOiKOCTb), °C - 40
IInotHOCTS, r/em’ 1,15-1,35
VenpHas macca, Kr/M° 1,8-2,4
Tommuaa, MM 1,6+0,2
[lInpraa, MM 800+10
Jnuna, M 10

Tadaunna 5 — Pu3nKo-MexaHUYECKUE CBOMCTBA U pa3Mepbl KApMOOUTINIA»
(mo TY 103376-77)

Temmeparypa pa3MardeHus ONTyMHO-KaydyKOBOTO BSDKYILETO 35
°C, HEe HIKE

Temmeparypa XpynKOCTH OUTYMHO-KaydyKOBOTO BSDKYIIIETO _30
(Mopo3socToiikocTsb) °C, HE BbIIIE

O6ias Macca GHTYMHO-KaydyKOBOTO BSDKYIIETO, KI/M" 2,0-3.,5
Boororomnienue, r/m 25
Bononenponnmaemocts o6pasia quamerpom 100 MM mpu 0.8
THJIPOCTATHYECKOM JIABJICHHUH, aTM ’
TonmuHa Marepuana, MM 3-5
[[InprHa MOIOTHA, MM 1000

3.3 'eomemOpaHbI

Cornacio ASTM D4439, «reomemOpaHa — 3TO SKpaH WM HEMPOHHUIIAEC-
MBI CJIOW W3 CHUHTETHMYECKOTO MaTepuasa, HCIOJIb3yeMbIi B T€OTEXHUKE
JUTSL KOHTPOJISL JIBMDKCHUS KHIKOCTH B OOBEKTaX, COOPYKCHHSIX WM CHUCTEMax
HMCKYCCTBEHHOT'O TPOUCXOXKIEHUS». ['eoMeMOpaHbl HM3rOTABIMBAIOTCS B BHJIEC
TOHKMX THOKHUX JIMCTOB, KOTOpPHIC MPUMEHSIOTCS, MPEXKIE BCEro, B KayeCTBE
KPOBEJIBHOT'O TIOKPBITHS, MMOKPHITUH U OOJTUIIOBKH XPAHWIIMIL JJISl KUJIKUX WU
TBEPJIbIX MaTepHasoB, Ui (YHIaMEHTOB W IMOJ3EMHBIX COOPYKEHHH (TpaHC-
MOPTHBIC TYHHEJHU, CTOSHKH), a TaKXKe B I'e0- U THUApPOTeXHUKEe. B HacTosiiee
BpeMsi 32 pyOeKoM M0 00bEMY MPOJaXK reOMEMOpPaHbl 3aHUMAIOT TIEPBOE MECTO
Cpeau T€OCUHTETHYECKON TTPOTYKIIUH.

OCHOBHBIMU UCXOJIHBIMU TOJIUMEPAMU JJI MHOTUX CHHTETHUYECKUX T€O-

MeMmOpan sBistorcs nonmudTwieH (PE), nomuamun (PA) , nonmunponunen (PP) ,
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nonuddup (PET) , kayuyk (DM) [35, 36].

Pynonnbie monMMepHbIE THAPOU3OJISAIIMOHHBIE MEMOpPaHbl M3rOTaBIMBa-
FOTCS U3:

- TIOJIMATUJICHA BBICOKOTO JaBieHUs M BhicOKoW mioTHocTH (HDPE) 06-
JaJlal0T BBICOKUMHU MPOYHOCTHBIMM XapaKTepucTukamu. Vcnmonb3yroTes s
CTPOUTEIBCTBA HAKOMUTEIEH JKUAKUX W TBEPABIX MPOMBIIUICHHBIX OTXOJIOB,
nosuronoB THO, Tuapou30JAIMOHHOTO W AHTUKOPPO3UMHOTO TOKPBITHS Oe-
TOHHBIX, KUPIHUYHBIX METANIMYECKUX M MPOYUX IMOBEPXHOCTEH, B TOM UYHUCIE
€MKOCTEM JIJIsI IMThEBOU BOJIbI;

- IOJIMATHIICHA HHU3KOTro JaBieHUs U BbicOKo 1ioTHocTH (LDPE), o6na-
JAIOT BBICOKOM 3JIACTUYHOCTBIO M MCIIOJIBb3YIOTCS IIPU CTPOUTEIIBCTBE COOPYKE-
HUW B MPOCAJOYHBIX TPYHTAX, JOKAIM3AIMA HECAHKIIMOHUPOBAHHBIX U 3a0pO-
IIEHHBIX CBAJIOK, PEKYJIbTUBAIIUU TTOJIUTOHOB TBEPJBIX OBITOBBIX M IMPOMBIIIICH-
HBIX OTXOJ0B, THIPOU3OJIALIMN TOHHENEH U APYTUX MOJ3EMHBIX COOPYKEHU;

- TIOJIMATUJIEHA BBICOKOTO JIaBJI€HUS BBICOKOHM IJIOTHOCTH, IMOBBIIICHHOMN
mactuaHocTH (LLDPE);

- MOJIUATUJIEHA BBICOKOTO JABJIEHHUS, BHICOKON IIOTHOCTH, 0COOO BBICO-
KoM macTudHoCcTy ¢ curHaibHbIM ciioeM (VLDPE) (Tunnel membrane);

- OJIMATUJIEHA BBICOKOTO W HHU3KOTO JABJIICHUS BBICOKOW IUIOTHOCTH
C IIEPOXOBATOM MOBEPXHOCTHIO C OJHOM MIJIM 00EHUX CTOPOH.

[To xuMUYECKOMY COCTaBy reoMeMOpaHa COCTOMT M3 MOJUATHUIICHA —
97 %, razoBoii caxku — 2,5 % (CBETOCTAOMIM3ATOP) U MAJBIX KOJUYECTB TEPMO-

CTAOMJIN3aTOPOB U aHTUOKCUAAHTOB [37].

4 AHaJu3 MeTOI0B pacyeTa NPOTHBOPHJIBTPALUOHHBIX 00/ IHII0OBOK

[Ipu pacuere napameTpoB NPOTUBOGUIBTPAIMOHHBIX OOIUIIOBOK CIEAYET
YUUTBHIBATh BCE BUBI HArpy30K, JCHCTBYIOIIME Ha OOJIMIIOBKY B IpOIIECCE €€
BO3BEJEHUSA U SKCIUTyaTalluu, B TOM YUCJIE:

- cMep3aHue OOJIMIIOBKU IO KOHTAKTY C JIOKEM KaHaja,

- TEMIIEPATypHO-YCaJl0UHble JedopMaluu B OETOHE INpU YKIAJIKe

B OOJIMIIOBKY;
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- BO3JIeCTBUE HANlOpa BOJbI B KAHAJIE U CO CTOPOHBI TPYHTOBBIX BOJI;

- BOJTHOBBIE U JIEIOBbIE HArpy3KH, BOZHUKAIOIIME B 30HE U3MEHEHHMSI JKC-
TUTyaTallMOHHOTO TOPU30HTA BOJIbI B KaHAJE U T.1I.

Jlist pacyeta BOAONPOHUIIAEMOCTH U 3(P(HEKTUBHOCTH MPOTHUBOPUILTPA-
[IMOHHBIX OOJIMIIOBOK KaHAJIOB HA CTAJUU MPOCKTUPOBAHUS HEOOXOIUMO UMETh
CJIEYIOIUE TAHHBIE:

- FEOMETPUUECKUE Pa3MEPBI KaHAIA;

- PacUYeTHYIO MPOEKTHYIO INIYOMHY B KaHaJe;

- IpenoJiaraeMblil TUIT TPOTUBODUIBTPALIMOHHON OOJIUIIOBKHY;

- IUTOJIOTMYECKUN pa3pe3 MO Tpacce KaHana,

- puIbTpaMOHHBIE CBOWCTBA TPYHTOB;

- TTyOUHY 3aJIeTaHusl YPOBHSI TPYHTOBBIX BOJI;

- paccTosiHUE A0 MPUKAHAIBHOTO JPEHA)Ka WM €CTECTBEHHBIX TOHUXKe-

HUI MECTHOCTH.

Memoouka pacuema moawuHvl NPOMUBODUILMPAYUOHHOU
00IUYOBKU 8 KAHAIAX HA NPOCAOOYHBIX 2PYHMAX

B umeromuxcst Hay4HbBIX pad0oTax B ATOM HAMPABICHUU CIETIAHO KpaifHe
Masio, BeienuM [38-40]. B BCH 33-2.2.06-86 «OpocuTenbHbl€ CHUCTEMBI
Ha MPOCAJOYHBIX TPYHTAX» ATOT BOIMPOC TAKXKE OCBEILCH KpalHe Malio.

[IpuMeHUTENIFHO CBOAA TpaBWJ TpeiJsiaraeTcsi HCIOJIb30BaTh pacyer,
MIPUBEJICHHBINA B «PyKOBOJICTBE 1O MPUMEHEHHUIO TPYHTOBO-TUICHOYHBIX YKPAHOB
B 3€MJISIHBIX COOPYKEHHUSIX OPOCUTEIBHBIX CUCTEM).

[ToBepoUHBIN pacyeT TOJIIMHBI JIECHOYHOTO MOKPBITHS B COOPYKCHUSX,
BO3BOJIMMBIX Ha TMPOCAJOUYHBIX TIPyHTaX, MPOU3BOJIUTCS JJIs MPOBEPKU MPHUHS-
TON B MPOEKTE TOJIIHMHBI MJIEHKH, C YYETOM HEPAaBHOMEPHOCTU MPOCATOUYHBIX
nedopMaiuii moIPKpaHoBoro ocHoBauus (1):

_ kgfAS
20.¢

T JI0I

8 , (D

rae k —koaduIHeHT ycinoBuii paboThl (711 OpocUTeNbHbIX KaHaios 1,0-1,1);

q — yAEIbHOE JaBJICHUE BOJbI U I'PyHTa Ha 1IeHKy, MIIa;
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f — ko3 punueHT TpeHus rpyHTa OCHOBAHUH IO MJIEHKE OIpeesieTCs 10

CIIPAaBOYHBIM JdHHBIM,

O, — IIpeliell TEKY4YeCTH IIEHOYHOoro Marepuaia, Mlla, onpenensemsli ja-

T

60paTOpHBIMI/I HUCIIbITAHUAMU,

€ — JOIIyCTHMasaA OTHOCHUTCIbHAA I[e(i)OpMaLII/ISI A1 INICHOYHOI'O MaTe-

on
puaia;

AS — OTHOCHUTEJIbHOE CMEIICHHE ABYX CMEXHBIX MPOCaT0YHBIX OJIOKOB,
cM; AS ycTaHaBIMBAeTCs MyTEM KOMITPECCUOHHBIX UCIIBITAHUN UIIU 110 O0BEKTY

aHaJiory.
Memoouxka pacuema 3a10HCEHUA IKPDAHUPOBAHHBIX OMKOCO8

JIOIyCTUMYI0 KPYTH3HY S3KPaHUPOBAHHBIX OTKOCOB OTPEICISAIOT ClIie-
nyroniue GpakTopsl:

- YCTOMYMBOCTD 3aIlIMTHOTO CJIOS, KOTOpas, B CBOKO OYEPE/ib, 3aBUCHUT OT
yria BHyTPEHHETO TPEHUS IPYHTA, CHJI CHEIIICHUS (JIIS CBA3HBIX TPYHTOB);

- K03 PUITUEHT TPEHHSI TPYHTA IO TUICHKE;

- TUAPOJUHAMUYCCKOC JTaBJICHHUE.

[TpoaHanmu3upoBaB METOIUKH pacyeTa 3aJI0KCHHsI dKPAHHUPOBAHHBIX OT-
KOCOB, MOJKHO CJIeJIaTh BBIBOJ O IIEJIECOO0Pa3HOCTH NMPUMEHEHHS B CBOJIEC Tpa-
BUJI METOIUKH, TPEJICTABICHHON B «PyKOBOJCTBE IO MPUMEHECHHIO I'PYHTOBO-
IJICHOYHBIX SKPAaHOB B 36MIISTHBIX COOPYKCHHSIX OPOCHTEIBHBIX cHCTeM». Pac-
YeTHasl CXeMa MPeJICTaBICHa Ha PHCYHKE 5.

HeoOxonuMpIM yCII0BHEM TTPaBUIILHOTO BBIOOpA 3AJI0KCHHS OTKOCA SIBJIS-
€TCS TO, YTOOBI OTHOIICHHWE YJICPKHBAIOIIUX CHJI K CHBHramImmM K ObLIO

Oosbllle WM paBHO KO3 duimeHTty 3anaca K., T.e. o0ecrneunBagoch HEpaBeH-

CTBO.

K = N2f+CA0 +N1f2(tga—f])sm[3 >K

3 )
T, +T,(1+ ctga)cosP

Tac T1 u T2 — TaHI'CHIHAJIBHBIC COCTABIIATOIINC NABJICHUSA I'PYHTA IIPU3M I'DYHTA,
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N,

A N2 — HOPMAJIbHBIC COCTABJIAIOINUC NJAaBJICHHUA I'PYHTA,

f — ko3 PuIMEHT TpeHus rpyHTa 3aIUTHOTO CJOA 10 TUICHKE;
f, — KO3 GUIMEHT BHYTPEHHETO TPEHUS TPYHTA 3aIUTHOTO CIIOS;

0 — YI'oJI HAKJIOHA OTKOCA K TOPHU30HTY,

C,, — cuna cueruienus o miockoctu AO;

B — yros Mexay MOBEPXHOCTHIO OTKOCA U MJIOCKOCTH C/IBUTA.

1 — 3a1UTHBIN CITOH TPYHTA; 2 — INIEHOYHOE MOKPHITHE; B — TOJIIIMHA 3aIlIUTHOTO CIIOST;
H — BpICOTa OTKOCA; (L — YTrOJI HAKJIOHA OTKOCA K TOPU30HTY

PucyHnok S — Cxema cuJ1, 1efiCTBYIOIIMX B 3ALIUTHOM CJI0€

HpOBeIIH AHAJIN3 3TOTO0 YPAaBHCHHUA, MOKHO CACIATh CJIICAYIOIIUC BBIBOABI:

- YroJ OIIOJI3aHuA B HaXOOUTCA B IIpCAciaax OT 0 A0 o U COOTBCTCTBYCT
TOMY 3HAYCHUIO YyIJId, OJIsI KOTOPOT'O0 OTHOLICHUC YICPKUBAIOIMINX CHII K CABU-
rarolmuM MMECT MUHUMAJIBHOC 3HAYCHHUC,

- JUIsl CBSI3HBIX TPYHTOB yIJIbl 3 U 0 IO CBOEMY 3HAYEHUIO OJM3KU JPYT

K ApyTY;

- IISl IPAKTUYECKUX 1IeJIel MOKHO MPUHSATDH 3 paBHBIM YTy O.

I[JIH pacucTa YCTOIZQHBOCTH OTKOCOB, CJIOKCHHBIX HCCBA3HBIMU I'PYHTA-

MH, UCTIONIb3YETCS 3aBUCUMOCTD, NpUBEICHHas B padote [41].
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4.1 OnpeaesieHue paccTOTHUN MeKAYy Ae(popMallMOHHBIMY IIBAMH
B MOHOJIMTHBIX 0€TOHHBIX M 7KeJ1e300€TOHHBIX NPOTHBO(PUILTPALMOHHBIX
00/TMIIOBKAaX IIPH MX CMEP3aHMM C JIOKeM KaHaJIa

Okojorudecku Oe3ornacHasi IPOTUBOPMIBTPALIMOHHAA OOJIMIIOBKA JOHKHA
UCKJIIOYaTh 00pa30BaHKE TPEUIMH B €€ AMEMEHTax MpHU SKCIUTyaTallud B pa3iiny-
HBIX WHXEHEPHO-TCOJIOTUUECKUX M THAPOT€OJOTHYECKUX YcaoBusix. [loaTtomy
pacyeT OETOHHBIX M JKEJIe300€TOHHBIX MPOTUBO(PMIBTPAIIMOHHBIX OOJIUIIOBOK
OpPOCHUTEIBHBIX KaHAJIOB HEOOXOIUMO MPOU3BOIUTH IO MPEACTHHBIM COCTOSHUAM
MIEPBOM TPYIIIILI B MPEAON0KEHUU YIPYTrol padoThl O€TOHA U3 YCIOBHS OTPaHU-
YEHUS BEJIMYMH KPAEBbIX CKUMAIOIINX U PACTITUBAIONTUX HAMPSIKCHUM.

VYyuTeiBas, 4TO CUJIBI CMEP3aHUs OOJUIIOBKU KaHala ¢ OCHOBAHHEM IPH-
JIO)KEHBI K €€ HUKHEW IUIOCKOCTH, pacueT MPOYHOCTH OCTOHHOW IUIUTHI, BOC-
MIPUHUMAIOIIEH BHEIEHTPEHHOE CKaThe MpH AedopMalusXx OT OTPHUIATEIbHBIX
oT Temmnepatyp, BeaeM 1o dopmynam CHull 2.06.08-87 [42] u CHull 2.06.01-
86 [43].

[Ipu mpoekTHUpoBaHUU MPOTUBOGUILTPAIIMOHHBIX OOJIUIIOBOK, ISl OTIpe-
JIeJICHUSI PACCTOSTHUS MEXIy Ae(OpMallMOHHBIMH IIIBAMH B MOHOJIMTHBIX Oe-
TOHHBIX OOJIMIIOBKaX MPU UX CMEP3aHUU C JIO)KEM KaHajla peKOMEHYETCs HC-

M0JIb30BaTh GOpMYIy, PUBEACHHYIO B [44]:

[

_ 0,6h(R, —3,5R,)
< - ,

C

)

6

rae [, — amuHa OeTOHHOH IUTHTHI (PAacCTOSIHUE MEXKITY IIBAMH), M;

h — TonmuHa OCTOHHOM IIJIUTHI, M;

Rb — PpaCUYCTHOC COIIPOTUBJICHUC OeToHa OCCBOMY CIXKATHIO IJIA HIPCACIIb-

HBIX COCTOSIHMM niepBoM rpymrsl, MlIla;

sz — PpaCuYCTHOC COIIPOTHUBIICHHUC OeToHa OCCBOMY PACTKCHUIO IJIA IIPC-

JEJIBHOT'O COCTOsIHMA epBoi rpymm, Mlla;

O, — HAIIPsKEHHUE CMEP3aHUA IJINThL O6JII/II_IOBKI/I C OCHOBAHHUCM, MlIa.

XKenezob6eToHHbIE OOJIMIIOBKU OTIMYAIOTCS OT OETOHHBIX OOJBIIEH MpoU-
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HOCTBIO, COMPOTHBISEMOCTHIO TPEUIMHOOOPAa30BaHUIO, IehopMalsiM OT MpO-
cajku, HaOyXaHUsT U MOPO3HOTO Iy4eHHUs TPYHTOB, a Takxke Oojee BBICOKOM
AKCIUTYaTallMOHHON HA/IeKHOCTBIO.

ApMatypa B MOHOJHUTHBIX KEJIe300€TOHHBIX OOJIMIIOBKAX, KaK MPaBHIIO,
yKJIa/bIBa€TCA B OJUH Pl (B paCTIHYTON 30HE pabOTHI sKejie300€TOHHOM 00Ju-
IIOBKH). YKJIAQIKy apMaTypbl B JBa psijia HENb3s MPHU3HATh PAllMOHAIBHON He
TOJILKO M3 KOHOMHUYECKUX COOOpaKeHUH, HO M BCIICJCTBUE TEXHOJIOTHUECKHUX
(akTOpOB, TaK KaK B 3TOM CIIy4ae CHJIBHO yCIOXKHSETCS MPOU3BOJICTBO PadoT.

Paccrosiane mexny nepopManMoHHBIMH IIBAMH B KEJI€300€TOHHBIX 00-
JMIOBKAaX TMPH HX CMEpP3aHHM C JIOKEM KaHaja CJelyeT OIpelesiTh

o ¢hopmyie
<>+ |5 +a, )
r7ie
h
P=—(3,6uR —0,45R,);
o

w-ht
(@)

C

q= (47R,-R. —3,2R* ).

4.2 OnpenesieHne npeaeabHOr0 pacCTOSTHUS MEXKIY
TeMIIePATyPHO-YCAA0YHBIMHU IIBAMH B MOHOJIMTHOI 0eTOHHOM
NPOTUBOPUIBTPAIUOHHOMN 00JIMIIOBKE

Ucnonw3ys BeiBonbl padotel I'. W. T'opuakoBa [45] u mpoaHanu3upoBaB
paboTsl [46, 47, 48], BEINOTHEHHBIE HA OCHOBAHUM MHOTOJICTHUX HATYPHBIX HC-
CIEOBaHUM, NPEAEIbHOE PACCTOSIHUE MEXAYy TEeMIEpaTypHO-yCaJl0YHbBIMU
IIBaMH B MOHOJUTHOW OCTOHHOW MPOTHBO(PUILTPAIMOHHON OOJHUIIOBKE PEKO-
MEHJIYeTCsl ONpeNeNsATh Mo (HOpMyIe, YUUTHIBAIOIICH CHUXKEHUE HAIPSIKEHUM
B 0€TOHE MpHU yCcaJKe BCIEACTBHUE MJIACTUUECKUX AedopMaiiuii, kak Toro Tpedy-

et «MucTpykuus ...» [34]:
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e FE

lax:3,16\/z-arch ,
e-E—-175R,

m

)

rae 5 — TOJIIWHA CIOSI OOJIMITOBKH, M;
€ — BEJIMYMHA OTHOCUTEIILHOU yCcaT0uHOM nedopmanuu;
E — monynes ynpyroctu O6€TOHa B HaYalIbHBIM MEPHOJ €ro TBEPACHUS,
Mlla;
R

., — Tpelen MPOYHOCTH OETOHA MpHU PACTSLKEHUU MM MPEAENIBHOrO COo-

CTOsIHMA ITepBo rpymmnsl, MIla.

4.3 PacueT KOHCTPYKIUYU NPOTHUBOPUILTPAIIMOHHOMH 00TUIIOBKH
KAaHAJIOB NP MOPO3HOM IyY€HNUH OCHOBAHMS

AHanu3 pe3yibTaTOB MCCIENOBAHUA U HOPMATUBHBIX JIOKYMEHTOB
[42, 43] moka3an HEAOCTAaTKM METOAAa PacyeTOB KOHCTPYKIUHU MPOTUBO(DUIBT-
pPaIMOHHON OOJIMIIOBKHM KaHAJIOB MPHU MOPO3HOM ITYYEHUH OCHOBAHMS U MO3BO-
JWJI PEKOMEHJI0BaTh Mg pa3pabOTKU MPOEKTa CBOJAA MPAaBWJI HMCIOJIb30BaTh
CIIelUAJIbHO pa3pabOTaHHYIO U YTOUHEHHYIO METOIUKY [49].

Wsrubarommii MmomeHT (M, . ) B IpeIBapUTEIIHO HANpPsKEHHOW Keje-

300€TOHHOM TUIMTE Ompeaesnsercs no hopmysne

‘R +u-R
SHH S “ S

M, ;<087t;(n,-R +p-R)-|1-0,6 : (6)

b

2 )
rjae t; — TONIUHA OETOHHOH ILIUTHI, CM;
[, — K03(pULKUEHT apMUPOBAHMS 1JIsl HANIPSATAEMOW apMaTyphl;
R — pacueTHOE CONPOTHUBIIEHUE apMATYPbl PACTSKEHUIO JUJIS IPEIEIBHOTO

COCTOSIHMS ITepBOM rpymnsl, MIla;

KU — KO3 PUIIUEHT apMHUPOBAHUS JJIsl HEHANPATaeMOUW apMaTyphl;
R, — pacueTHOE COIPOTUBJIEHHE OETOHA OCEBOMY CXKATUIO AJI IPEIEb-

HBIX COCTOSIHMM nIepBOM rpymisl, Klla.
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4.4 Pac4yeT TOJIIUHBI NPOTHUBONMYYHMHHUCTON «IIy0bI»
1O NPOTUBOPUIBLTPAHOHHBIMH 00JIMIIOBKAMHU KAHAJIOB

TOJIH_II/IHa MPOTUBOIMMYUYHHUCTOTO CJIOA «H_IY6BI» 104, 06J'II/ILIOBKaMI/I KaHa-

JIOB B IICpUO A 3UMHEN OKCILTyaTalluu OIMPCACIIAOTCA 110 3aBUCUMOCTH

An | vl =B, -C
A, A

t = D) (7)

" A

A"+ B
2 Y

m

jits

rie A=o_[0,66b, —0,33m(AH +1)];

B =0,00005(AH~1+m* +b,).
q HpI/IHI/IMaeTCH B 3dBUCHUMOCTHU OT THUIIA O6JII/II_IOBKI/I:

- JUTSI MOHOJIUTHOM OETOHHOI OOJIUIIOBKA

_ 0,46R, 1

bt6.

mAH+b3

1

- JIJI1 MOHOJIUTHOM ’KeJIe300E€TOHHOM 06J'II/II_IOBKI/I

0,78uz;

C,=—"-"7""-;
mAH + b,

2

- 17151 COOPHOM OOJMIIOBKHM U3 MPEABAPUTENEHO HANPSXKEHHBIX TUTAT

0,87¢; uR +uR
C, = R + 1-0,65—"—"".
T4 b(u uR)[ 7 j

b

4.5 Pacuer mapameTpoB Ae(popMallMOHHBIX LIBOB
B IPOTUBO(PUJIBTPALMOHHBIX 00JIMIIOBKAX KAaHAJI0B

AHanu3 MeToJI0B pacueTa Je(opMalMOHHBIX IIBOB U PACCTOSHUN MEXIY
HuMH, npemiokeHHblx @. @. I'younsiM, H. B. Makpununsiv, C. S. Beiroa-
ckuM, 3. I'. TpaBunbim, A. ®@. YnuuaesbiM, JI. S. boumapem, W. S. bsnepowm,
A. P. I'Beneranze u np. [50, 51], mokaszain, 4To OHU HYXJAIOTCS B CHCTEMAaTHU3a-
MU U 10pab0TKe BBUAY MPOTHUBOPEUYMBOCTH HEKOTOPBIX PEKOMEHAAINH, HEel0-
ydeTa COBOKYITHOCTH BO3JEHCTBHSI Ha IIBbI M OOJHUIIOBKY KaHAJIOB BCEX JKC-

40



TJTyaTallMOHHBIX (PAKTOPOB M CBOMCTB HOBBIX TOJUMEPHBIX U OUTYMHO-
MOJIMMEPHBIX TEPMETU3UPYIOUIUX MaTepuasioB. Tak, pacyeThbl, BBHIMOJHCHHBIC
COTJIACHO OTMEUYEHHBIM PEKOMEHAIMSM BBINIEYKAa3aHHBIX ABTOPOB, MPUBOJIAT
K pa3HOPEUHBBIM pe3yJibTaTaM.

HarypHple  uccienoBaHus, BBINOJIHEHHBIE  Pa3IUYHBIMM  Hay4HO-
UCCIIEeIOBAaTeIbCKUMU UM TMPOeKTHbIMU opranmzanusmu (BHUUT'uM, BHUU
BOATI'EO, Bosrorunposoaxo3, BHUUIITIDOuTMP, YxpHUUTI uM, HIT'MA u
ap.) [52, 53], B TeueHHE MHOTHX JIET MMO3BOJIMJIM YCTAHOBUTH, YTO OCHOBHBIE T10-
TE€pU BOJIBI M3 OOJIMIIOBAHHBIX KAHAJIOB MPOUCXOAAT 4epe3 nAedopMarimioHHbIC
IIBBI ¥ TPEIIUHBI B OETOHE.

B mporiecce skcrutyatanuu kaHajioB HEM30€KHO BO3HUKAIOT AehopMaliuu
OCHOBAHUM, MPOSBIAIONINECS B BUJIE MPOCATOK, Pa3MbIBOB, HAOYXaHUS U MO-
PO3HOTO MYYEHUS TOJICTHIAOIINX TPYHTOB. [loa melictBueM 3Tux aedopmarimii
MPOUCXOJIAT pazrepMeTu3anus 1eGpopMaIimOHHBIX IITBOB U MEXKAJIEMEHTHBIX CO-
eMHEHU, o0pa3oBaHUE TPEIIMH B OCTOHE W pa3pyllieHue OOJIUIIOBKH, B pe-
3yJbTaTe YEro pe3KO CHUKAIOTCS MPOTUBOMMIBTPALIMOHHAS CIIOCOOHOCTh, KO-
Joruyueckas 6€30MacHOCTh U CPOK CITY>KObI 0OJIUIIOBKH.

OcHoBHOE TpeOoOBaHME, MPeabABIIeMOe K Ie()OpPMAIMOHHBIM IIBaM 00-
JUIIOBOK KaHAJIOB, — TEPMETHUYHOCTD U HAJIS)KHOCTh B MIPOIIECCE AKCIUTYaTallHH.

[Ipu mnpoeKkTUpOBaHUM MPOTUBOMUIBTPAIIMOHHBIX OOJMIIOBOK Ba)XHO
MPaBUJIBHO BBIOpaTh TEPMETU3UPYIOMIUM MaTepHan JJis 3aroJHEHUs IIBOB U
000CHOBaHHO Ha3HAYUTh X PA3MEPHI.

Jlnst ompeesieHusl UPUHBI IIIBOB U3 T€PMETHKOB-3J1aCTOMEPOB, MPAKTH-
YECKH HE M3MEHSIOMNX CBOMX Je()OpPMAIIMOHHBIX CBOMCTB IO BIUSIHUEM TEM-
nepaTypbl, peKOMEHYETCS 3aBUCUMOCTb, YUHUTHIBAIOIIAsl TeMIIEpaTypHbIE e-
dbopmaluu TPyHTOB OCHOBAHUS U TMOKa3zaTeln (U3NKO-MEXaHHUUYECKUX CBOMCTB
repMeTukoB [54, 55]:

>Ah+0c-L-(tmax —t_.)
" 0,01-e-k

>3], (8)
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rae B — mmpuHa neopMalioHHOM 1IBa, CM;

Ah — mpenenbHO-BRICOTHOE CMEIICHUE OJHOM IUTMTHI OTHOCHUTEIIBHO JPY-
roi, coctapistoniee He 6omnee 40 % mpeaesbHON BETWUYHMHBI O0IIEH 0KU1aeMOi
nedopmanuu ocHoBaHus [56, 57], cMm;

0 — KO3 dUIHEHT IMHEHHOrO paciIunpeHus OeToHa, rpa.”;

L — paccrosinue Mexay AeopMallMOHHBIMU IIBAMH, CM;

¢t~ — MakcuMaJbHas TeMIlepaTypa BO31yXa, HAOIIOJAIOIIAsICs B PErHOHE

max

crpouTenseTBa, ‘C;

{ . — MUHUMAaJbHas TeMIEpaTypa BO3Jlyxa B 3UMHEE BpeMs, HabJroaro-

min

IAsICSI B PETHOHE CTPOUTENBCTBA, "C;

€ — OTHOCHUTEJILHOW YHJIMHEHUE TMpPH pa3pbiBe 00pa3lloB repMETHKA, BbI-
Jep>KaHHBIX Ha Bo3ayxe, %;

k — ko3 PUIMEHT, YIUTHIBAIOIINI CHIDKEHHE 1e(OpPMATUBHOCTH YIIPYTO-
ro repMeTHKa B PE3yNIbTaTe BHEIIHUX BO3JICHUCTBUIN U ATUTEIBLHOTO HATIPSKEHUS
(nss THOKOJIOBBIX MacTuk k = 0,25);

[8] — MUHUMAaJbHasl NIMPUHA 1BA, IPU KOTOPOH T'€PMETUK COXPAHSIET YII-
pyrue CBOMCTBA, CM.

J5ist onipeienieHyst IMUPUHBI MIBOB U3 OUTYMHO-TIOJIMMEPHBIX T€PMETUKOB,
nedopMaTUBHBIE CBOMCTBA KOTOPBIX 3aBUCAT OT TEMIEPATYpPbl OKPY>KAIOILIETO
BO3/lyX, pEKOMEHAYyeTCs cleayrommas Gopmya:

B> A oLl =ty)
0,01- -k, 00l-¢ -k

>[3], (9)

rae &, — CpeaHeC 3HAUYCHUEC MMOKa3aTeCId OTHOCUTEIIBHOI'O YJIMHEHUA I'€PpMETH-

Ka IIPpU pa3pbIB€ B JHAIIA30HC JKCIINTYATAITUMOHHBIX TCMIICPATYP OT t no t

max min ?

o3
€, — Cpe/iHee 3HaYeHUE MOKa3aTeNsi OTHOCUTENbHOTO YAJIMHEHUS TePMETH-
Ka MU pa3pblBe B JIMANa30HE TEMIIEpaTyp, IPU KOTOPHIX UMEIOT MECTO HEepaB-
HOMEpHbIE epopMallid OCHOBaHMs, MOpo3Hoe mydeHue oT 0 g0 munyc 40 °C,
o3
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k, — xo3ddunmenT ycramoctu marepuaia 3aloJHCHUS I1IBa, YYUTHIBAIO-

Ui CHIKEeHHE e(OpMaTUBHOCTH TepMETHKa MpH JI0JITOBPEMEHHON paboTe

B IMANla30HE AKCIUTyaTallUOHHBIX TEMIIEpaTyp OT £ 110 ¢

max min ?

k2 — KOC—)(i)(I)I/II_II/ICHT YCTAJIOCTH MaTCpuaia 3allOJIHCHUA 1IBAd, YUYUTBIBAIO-

Ui CHIKeHUEe AeOpMATUBHOCTU Te€pPMETHKA B pe3yibTaTe IIUTENbHONU pado-

TBI B 00JIACTH ITOJIOKUTEIBHBIX MIIN OTPULATCIIBHBIX TCMIICPATYP.

4.6 Pacuer 10nmycKaeMbIX HATIOJTHEHUH KAHAJIOB JJISI MOHOJUTHBIX
0€TOHHBIX, 7KeJIe300€TOHHBIX U COOPHBIX U3 NMPeABAPUTEIbHO
HANPSIKEHHBIX IJIUT NPOTHBO(UIBTPAIMOHHBIX 00 TMIIOBOK

HpI/I 3aIll0JIHCHUMM BOJOM KaHaja B 06J'II/I]_IOBKC BO3HHUKACT I/ISI“I/I6aIOH_[I/If/'I
MOMCHT OT CHJI B€Ca BOJAbI U CcOOCTBEHHOTI'O Beca KOHCTPYKIIUU.

DKOJIOTMYECKH Oe30ImacHas HpOTI/IBO(i)I/IJ]BTpaLII/IOHHaH O6JII/I]_IOBKa JOJIK-
Ha NCKIIIOYATh o6pa3013aHI/Ie TPCIINH B OeToHE IIpH 3al1OJITHCHHOM BOJIOM KaHale.

I[OHYCTI/IMOC HAITOJIHCHUC KaHaJIOB, HCKIITOYAIOIICC 06p330BaHI/IC TPCIINH
B MOHOJIUTHOM OCTOHHOH M3 NpCaABAPUTCIIBHO HAIIPSKCHHBIX TIJIUT 06J'II/I]_IOBKI/I,

omnpezensiercs no Gpopmyne

1907h>  70LE,
+
L (l-whe

H.<R, —24h, (10)

rae H, — nonycTuMoe HalloJIHEHUE KaHAJIOB B MOHOJIUTHO OETOHHOW OOJIMLIOB-
Ke, M;
R,, — pacueTHOE CONpPOTUBIEHHE OETOHA OCEBOMY PACTSKEHUIO JUISl IIpe-

JEJIbHOT'O COCTOSIHMA IepBoM rpymmsl, MlIla;
h — TonmuHa OETOHHOU IJTUTHI, M;
L — nnvHa mianThl (paccTosHUE MEXAY IIBaMU OOJIULIOBKH ), M;
E, — monyns nedopmannu nojactuwiiaomux rpyatos, Mlla;
E — monyns ynpyroctu 6etona, Mlla;

i, — ko3¢ punment Ilyaccona nist r(pyHTOB OCHOBAHHS.

I[OHYCTI/IMOC HAITOJIHCHUC KaHaJIOB, HCKIITOYAIOIICC 06p330BaHI/IC TPCIINH
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B JK€JIC300€TOHHOMN M3 NpCaABAPUTCIIbHO HAIIPSKCHHBIX IIIUT O6JII/II_IOBKC oIIpc-

nensiercs o popmyne

325417 264LE,
I (I-p)hE

H_. <puR —2,4h, (11)

rne H,, — NOmycTMMOE HaloOJIHEHUE KaHAJIOB B KeJe300€TOHHOW OOJMIIOBKE,

M:

b

K — K03 dULKUEHT apMUpPOBaHUs OETOHA;
R — pacueTHOE CONPOTHUBIIEHUE apMATYPbl PACTSHKEHUIO JUUIS IPEIEIbHOTO

COCTOSIHMSA IlepBOM rpymmnsl, MIla.
JlommycTrMO€e HalloJHEHUE KaHAIOB, HCKIIoYarolee 00pa3oBaHUe TPELIUH
B COOpHOI M3 MpeABapUTENIbHO HANPSHDKEHHBIX TUIUT OOJIMIIOBKE, OIMpPEAeIeTCs

o ¢hopmyie

WR T uR, |(3594k°  292E,
R, ' (-u)hE

H, . <R +pR) 1-0,65 -2,4h,(12)

rne H . — 1olycTUMOe HallOJIHEHUE KaHAJIOB B COOPHOI OOJIUIIOBKE, M;

.6

[, — K03(pULKUEHT apMUPOBAHMS IJIs1 HAMIPSATAEMOW apMaTyphl;
R, — pacueTHOE CONPOTHUBIEHHE OETOHY OCEBOMY CHKATHUIO AJIs MpEeIib-

HBIX COCTOSIHMM niepBoM rpymisl, MlIla.

4.7 Pacuer puiabTpanuu u3 00JIMIOBAHHBIX KAHAJIOB

OunbTparus U3 0OJUIIOBAHHBIX KaHAJOB MOXET OBITh CBOOOJHOM, MpHU
KOTOPOU (PUIBTPAIIMOHHBIN MOTOK M3 KaHaja HE CBS3aH C €CTECTBEHHBIM I'PYyH-
TOBBIM TTOTOKOM U HE B3aMMOJICCTBYET C HUM, U HECBOOOJHOH (C TOATIOPOM),
MIPU KOTOPOH (PUIBTPAIMOHHBIN IMOTOK CBSI3aH C €CTECTBEHHBIM I'PYHTOBBIM T10-
TOKOM U B3aUMOJICUCTBYET C HUM (T.€. OAMUPAETCS TPYHTOBBIM ITOTOKOM).

Cornacno pa6oram H. H. Bepuruna u C. B. BacuibeBa [58], paznuyator
bunpTpanuo U3 00JUIIOBAaHHBIX KAaHAJIOB C HEMOJIHBIM 3alI0JIHEHUEM TIOP 30HBI

aspaluu 1mona O6JIPII.IOBKOI>1, CCJIN CO6J'IIOI[aCTCSI CIcayromee HEPaBCHCTBO!
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; (13)

u HaO60pOT, Korga 3TO HCPABCHCTBO HC BBINIOJIHACTCA, IMMPOCAYUBAHNUC I'PYHTOB
30HBI adpaliii IMPOUCXOAUT C ITOJIHBIM 3aIllOJIHCHHUEM II0D,

rae k, — ko3pGUIMEHT GUIBTPAIIUN TPYHTA OCHOBAHHS;
k. — ocpenneHHbIi KO3QUIHEHT QUIBTPAIIMU OOIUIIOBKH;
h, — rryOrHa BOJIBI B KaHAJIE;
d, — TOJIIUHA OOJINIOBKH;
H _ — xanwuisipubiid BakyyM rpyHTa, pasubiit (0,5-0,7)A, ;
h_— BbICOTa KaWJUIAPHOTO TIOAHSTHS BOJIbI B TPYHTE.

Ilns pacdera cBoOOMHON (UIbTpallUM U3 OOJIMIIOBAHHBIX KaHAJOB W3-
BECTHBI TaKXe Jpyrue 3aBUCHUMOCTH, TpexacTtaBieHHble C. @. ABephIHOBBIM
[59], A. A. Yrunuycowm [47], P. M. T'op6aueBsim [60].

Pacuer ¢punabTpaninoHHBIX TOTEPh U3 KAHAJIOB C OOJIMIIOBKOW MPU yCTaHO-
BUBIIICICS CBOOOMHON (PMIBTpAlMKd MPOU3BOASAT IO 3aBUCHUMOCTSIM, MPEIJIO-
xenHbiM H. H. Bepurunsiv, C. B. BacunbeBbim [58] (6e3 ydeTa paspsikeHUs
oA o0iuioBkoii), o ¢opmyse C. I'. XneOHukona [61] (¢ yueTom pazpsiKeHUs
oz obsmnoBkoi). Takxe A. A. [lycTeuibHUKOBBIM [62, 63] Ha OCHOBAaHUHU TEO-
PETUYECKUX M DKCIEPUMEHTAIBHBIX HMCCIIEAOBaHUN Obla mMojydeHa dopmyna
JUIsL pacuera CBOOOJHON (DMIIbTpAIlMK BOJBI U3 SKPAaHUPOBAHHBIX KaHAJIOB, Y4U-
THIBAOIIAsl JICUCTBUE MO MOJOIIBE AKpaHa OTPUIIATEIHLHOTO JIaBJICHUS, CHUXKE-
HUE BOJIONPOHUIIAEMOCTH TMOJCTUIAIONIEr0 IPYHTA 3a CUET JABMIKCHHS IMPU He-
MOJIHOM 3aIOJIHEHUH TOp.

ITo dopmyne U. B. KoHoHnoBa npousBoauTCs pacdyeT (UIbTPAIMOHHBIX
MOTEPh U3 KAHAJIOB C OOJIMIIOBKOM MpHU YCTAaHOBUBIIEHCS MoANepTon puibTpa-
1MUY B OJTHOPOJIHOM TPYHTE:

!

0, :%[hgq/l+m§ +Ah(b+m080)]. (14)

0
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Taxxe Takou pacucT MOKHO BBIIIOJIHUTB I10 BHHOHSMCHCHHOﬁ q)OpMy.IIC

A. A. Yrunuyca [47]:

E

Q,=K, h b+ (2h, — AhJ1+m; ],

0

=

rjae Ah — TpeBbIIIICHUE YPOBHS BOJBI B KaHAJIe HAaJl YPOBHEM I'PYHTOBBIX BOJI.
OuabTpalMOHHBIE TTOTEPH U3 OOJUIIOBAHHBIX KAHAJIOB B CIyyae YCTOSB-
meics noxaneprod GuibTpanuu Ui HauOosee pacHpoCTPaHEHHOM B MPUPOJIC
CXEMBI IByXCIOMHOTO ITPYyHTA C YYETOM BIUSHUS CHUMMETPUYHO PACIIOIO0KEHHO-
ro MPUKaHAJILHOTO JpeHa)ka onpeaeisitor o popmyine A. S. Onelinnka [64].
JlononHutenbHoe (QUIBTPAIMOHHOE CONPOTUBIIEHUE, OOYCIOBICHHOE

MIPUMEHEHUEM OOJIMIIOBKU, BBIYUCISAETCS IO opMyJie

@, =25, kkg . (15)

B cnyuae nonneproit GpunbTpariuu u3 00IMIIOBAHHOTO KaHalla PH OTCYT-
CTBHM IMPUKAHAIBHOIO JAPEHA)Ka pacyeTHAsi 3aBUCUMOCTh JIJII OJHOCTOPOHHETO

MOrOHHOTO OTTOKA, coryiacHo A. S. OneitHuky [64], uMeeT BU:

TH
q, = : (16)

rne H=h_—h,,

T=k h0+h‘<—;h° +km,,

h; — TilyOMHA TPYHTOBBIX BOJI HaJl TPAHMIICH pa3/iesia [PYHTOBBIX CJIOCB;
Z, — KpUTHUYECKas IIyOMHA 3aJleraHusl YpOBHS IPYHTOBBIX BoA 1pH € = 0;
€ — MHTEHCHUBHOCTb UCIIAPEHUS HA IOBEPXHOCTHU IOYBHI.

Cornacuo C. B. BacunbeBy u H. H. Bepuruny [58], npu dunsTpamnuu
13 OOJIMIIOBAHHOTO KaHaja CTajaus CBOOOJHON (uibTpaluu, Korja YpOBEHb

I'PYHTOBBIX BOA IIOJHHUMACTCA HO JHA KaHaJIa. OTH MOJ0KEHHUS OYCHB XOopouio

46



COTJIaCyIOTCSl C pe3yJbTaTaMHM HaTypHbIX HccienoBanuil A. I'. Anumona [65].
A. A. IlycTpulbHUKOB [64] mpUAEPKUBAETCS HECKOJIBKO MHOTO MHEHUS U CUUTA-
€T, 4T0 (UiIbTpaLUsl U3 HKPAaHMPOBAHHOI'O KaHaia OyaeT cBOOOJIHON mpu pac-
CTOSIHUM OT YPOBHSI TPYHTOBBIX BOJ /IO IOJOIIBBI, MPEBBIIIAIONIMM BBICOTY Ka-
MWUISIPHOTO TOAHATUSA MOACTUJIAKOMIEr0o TIpyHTa. OIHAKO 3TOT KpPUTEpHd
HE MOJATBEPKAAEeTCs pe3ylbTaTaMU HATYPHBIX UCCIEAOBAHUM MO (PaKTUUECKOMY
ornpeeneHnio GUIbTPALMOHHBIX MOTEPh U3 OOJUIIOBAHHBIX KaHAJIOB.

Takxum o6paszom, cBoOoaHAs GuUIbTpalus OyneT UMETh MECTO 10 TEX TOp,
MOKa YPOBEHb IPYHTOBBIX BOJ| HE MOJJHUMETCS BBIIIE TOIOIIBBI OOJIUIIOBKH.

IIpy OTCYTCTBHM €CTECTBEHHBIX NMOHMKEHHUIM W MPUKAHAJIBHOIO JPEHAXa

MOJIbEM YPOBHSI TPYHTOBBIX BOJI ITOJI KaHAJIOM ompeiensercs no ¢popmye [44]:

(17)

Otcrona HalieM 3aBUCUMOCTb JJIS1 ONPENEICHNUS] MAaKCUMAJIbHOW OpJIMHA-

Thl YPOBHS TPYHTOBBIX BOJI:

(18)

hl —h .
rne T'=k| h, + TO — JUIsl OTHOCTIOMHOT'O OCHOBAHUS;
O, — pacxos GUIbTpaLKH.

AHanu3 MeToJ0B (HUIBTPAIMOHHBIX PACUETOB OOJIMIIOBAHHBIX KAHAJIOB,
npeanoxxenubix C. I'. XneOnukossiM, f. A. [lycteuipHukoBbiM, C. B. Bacuibe-
BbiM, H. H. Bepurunsim u ap. [58, 61, 62], nokasan, 4To KpUTEpUU MEPEXoaa
CBOOOJHON (hUIBTpAllMU B MOANEPTYIO HYKIalOTCSI B OOOCHOBAHMM U YTOYHE-

HUH, TaK KaK OHU 3HAYUTEIbHO OTIUYAIOTCS JPYT OT ApPyTa.
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5 AHa/M3 COCTOSIHMSI HOPMATHBHOM TOKYMEHTALMHU B 00J1aCTH
NPOECKTHPOBAHUSA NPOTHBOPMWIBTPALMOHHBIX 00 TMIIOBOK

B Poccun B 70-80-x Togax mpouuioro ctojietus 1js oonee 3GpheKTUuBHON
00pBrOBI ¢ GUIBTPALIMOHHBIMU MOTEPSIMU BOJIBI HA KaHATaX MHTEHCUBHO HaYaJH
MIPUMEHSTH B IPAKTUKE CTPOUTEIHCTBA OPOCUTEIIBHBIX CUCTEM PA3ITUYHBIE TUIIBI
MPOCTHIX U CIIOKHBIX (KOMOMHMPOBAHHBIX) MPOTUBODUIBTPALIMOHHBIX MOKPbI-
TUN. 3allUTHBIE MOKPBITHUS CTAJIA BBIMNONHATH C YY€TOM KIMMAaTUYECKHUX, TPYH-
TOBBIX M THJIPOT€0JIOTUYECKUX YCIOBHIA.

Cornacno Boanoit Crparerun P® na nepuoa no 2020 rony, noTepu BOAbI
IIPU TPAHCIIOPTUPOBKE TOJHKHBI COKpaTUuThes K 2020 roga BIBoe, KOTOPHIE B Ha-
CTOsIIIee BPEMs HA OPOCHTEIBHBIX CHCTeMax cocTaBmsior 4,8 kv /rog. Cokpa-
[IEHUE TOTeph Mpeanoaaraercs o0ecneynTh 32 CUeT PEKOHCTPYKIIMU U MOJep-
HU3ALMKU OPOCUTENIbHBIX CETEH U YyCTpOMCTBA MPOTUBOPMIBTPALIUOHHON 00JH-
LIOBKHM KaHAJIOB.

B Omuxaiimue rtonbl (B mepuox 2007-2015r1r.), B COOTBETCTBUH
¢ @enepanbHON 1eneBoM nporpamMmoil «CoxpaHEHHE U BOCCTAHOBJIEHUE ILIOA0-
pOJIKA MOYB C.-X. HA3HAYEHHUS U arposiaHmadToB Kak HAIIMOHAIBLHOTO JOCTOS-
Hus Poccun Ha 2006-2010 roapl», mpenycCMOTPEHO MPOBEICHUE paboT Mo pe-
KOHCTPYKIIMM U CTPOUTENIBCTBY OTAENBbHBIX ouepeneid bonpmoro CTaBpoIons-
ckoro, JloHckoro maructpanbHOro u CapaTOBCKOrO KaHajOB, I'/I€ HA y4acTKax
B 36MJISIHOM pycie OyAyT BBINOJIHEHBl NPOTUBO(DHUILTPAMOHHBIE 3aIUTHBIC
MOKPBITUSL C NPUMEHEHUEM COBPEMEHHBIX IMOJIUMEPHBIX MaTepuaioB. OaHaKo
CYILIECTBYIOLIAsl B HACTOSLIEE BPEMSI HOPMATUBHASL TOKYMEHTALUS HE TIO3BOJISET
MPOEKTUPOBATH MPOTUBODUIBTPAIIMOHHBIE OOJIUIIOBKM Ha COBPEMEHHOM YPOB-
HE, C IPUMEHEHUEM HOBBIX TEXHOJOTHM CTPOUTEIBCTBA U MAaTEPUAJIOB.

B cBs3u ¢ 3TUM BO3HUKIIA HEOOXOJMMOCTh MPOAHAIM3UPOBATH U TEpe-
CMOTPETh CYLIECTBYIOUIME HOPMATUBHBIE JOKYMEHTHI, B CBETE IMOSBICHUS HO-
BBIX TEXHOJIOTHIl CTPOUTENBCTBA U MOSBJIICHUS] HOBBIX MaTEPHAJIOB.

Cornacno CHulI 2.06.03-85 «MenuopaTUBHBIE CUCTEMBI U COOPYKEHUS»

[66] (myHKT 2.147.), KaHAIBl OPOCUTENIBHBIX CUCTEM HEOOXOIUMO MPOEKTHPO-
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BaTh C MPUMEHEHUEM MTPOTUBOPUIBTPAIMOHHBIX MOKPBITHM. Y CTPONCTBO KaHa-
70B 0€3 MpOTUBO(PUIBTPAITMOHHBIX MOKPHITUH JOMYCKAeTCsS MPU 0OECIICUECHUH
Kod(ppuLMeHTa TOJIE3HOT0 ACHCTBUS JIsl MAarMCTPaIbHOT'O KaHaya, €ro BEeTBEH
He meHee 0,90, a pacnpenenuTeneil pa3uyHBIX MOPSAJIKOB M OpPOCUTENEH —
He menee 0,93. Jlng cpaBuenus, B CIIIA B 90-x ronax, cormnacHo pacuetam bropo
Menuropanuii, obuto nonyyeHo 3Hauenue KIIJ[ ne menee 0,99 miga o6imuoBok
C TUICHOYHBIM, TPYHTOBBIM W TPaBUHHBIM MOKpbITHEM. [IpuMeHeHHe KOMOUHHM-
POBaHHBIX MPOTUBOPUIBTPAIIMOHHBIX 3alUT HAa KaHajJaxX CHUXaeT (PuibTpaiiu-
OHHBIEC TIOTEPHU OPOCUTETBHON BOJIBI B 5-10 pa3, B 3aBUCHMOCTH OT KauecTBa 00-
JUIIOBOK M YCTOWYUBOCTU OCHOBaHMSI.

B HacTosiiee BpeMs MpOeKTUPOBaHWE MPOTUBODMIBTPAIIMOHHBIX OO0JIH-
LIOBOK OPOCHUTEJBHBIX KAaHAJIOB BEAETCA NpeumymiectBeHHo 1o BTP-II-7-75
«PyKOBOICTBY MO MPOCKTUPOBAHUIO MAarUCTPAIBHBIX U MEXX035UCTBEHHBIX Ka-
HAJIOB OPOCUTEIIBHBIX CUCTEMY», KOTOpoe OazupyeTcs (CChUIAeTCs) Ha OTMEHEH-
Hbie CHullet (CHull 11.52-74 u CHulI 11-1.14-69).

B neiictByromem CHull 3.07.03-85 «MenuopaTUBHBIE CUCTEMBI U CO-
Opy>KeHHsI» 7 pa3zied COAECPKUT TOJIbKO OOILIUe CBeAEHUs 00 YCTPONCTBE Mpo-
TUBO(DUIBTPAITMOHHBIX OOJHMIIOBOK OPOCUTEIBHBIX KaHaloB. boiee moiaHo BO-
npoc npoexktupoBanus otpaxkeH B CHull III-45-76 IlpaBuna mpou3BOACTBA U
npueMku padbotr «CoopyKeHUs TUIPOTECXHUYECKUE, TPAHCIOPTHHIE, YHEPIreTH-
YECKHEe M MEJMOPATUBHBIX CHUCTEM», HO C TOSBJICHUEM HOBBIX MaTepUAJIOB U
TEXHOJIOTUW YacTh IMOJOKEHUH 3TOr0 JOKYMEHTa, Kacalollasicsi TEXHOJOTHH
MIPOU3BOJICTBA pabOT, OXpaHbl TPyAa MU KOHTPOJS KauecTBa JehOopMariOHHBIX
IIIBOB, yTpaTHJIa aKTyaJIbHOCTb.

B neiictyromem CHull 3.07.03-85 «MenuopaTuBHBIE CUCTEMBI U COOPY-
xeHus» (MyHKT 7.1) ckazaHo: [Ipu ycTpoiicTBe MOHOJIMUTHBIX M COOPHBIX OCTOH-
HBIX M )K€JIe300€TOHHBIX, ac(haTbTOOETOHHBIX MPOTUBOPMIBTPALIMOHHBIX OOJIHIIO-
BOK HeoOxoaumo cobmonaTth TpedoBanus CHull 3.07.01-85 «['uaporexHudeckue

COOPYIKCHUA PCUYHBIC», OAHAKO I ITPOCKTHPOBAHUA OPOCUTCIIBHBIX KaHAJIOB
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yKa3aHHbIE B HEM HOPMbI NPUMEHUMBI C OTPAHUYCHUSMHU, B CHIIYy CHEIUPUKU
camoro CHulIa.

[Ipu yctpoiicTBE OGETOHOIJIEHOYHBIX OOJIUIOBOK W TPYHTO-TUICHOYHBIX
AKpaHOB cleayer cobmonars Tpedosanus Bce Toro ke CHull 3.07.03-85 «Me-
JMOPATUBHBIE CUCTEMBI U COOPYXKEHHsSI», TJI€ IUJIsl JAHHOTO TUMa OOJUIIOBOK
MPUBOJATCS HCKIIOUUTENBbHO 00Iiue TpeboBaHusd. boiee moapoOHO BOMPOCH
MIPOEKTUPOBAHMS TPYHTO-IUICHOYHBIX 3KPAaHOB HAIIM OTpakeHUE B PykoBo-
JCTBE IO MTPUMEHEHUIO TPYHTO-IUIEHOYHBIX 3KPAHOB B 3EMJISTHBIX COOPYKEHHUIX
OpPOCHUTEJBHBIX CUCTEM.

[IpakTrka mOKa3bIBAET, YTO MPUMEHEHUE B COOPHBIX OOJIMIIOBKAX MOJIU-
MEpHOM IJIEHKH B KaueCcTBE MPOTUBO(MUIBTPAIMOHHOIO 3KpaHa TaKkKe HE JaeT
J0JKHOTO A dekTa, Tak Kak B IMpoLecce YKIAAKU jKeJIe300€TOHHBIX TUIUT Tie-
HOYHBINA dKpaH NOBPEXKIACTCS.

B BCH 33-2.2.06-86 «MenuopatiuBHbIE CUCTEMBI U COOpYkeHUs. Opocu-
TEJIbHBIE CUCTEMBl Ha IPOCANOYHBIX TpyHTax. HopMbl MpOEKTHPOBAHUSA» U
BCH 33-2.2.07-86 «MenuopaTuBHbIE CUCTEMBI U COOpYX’eHUsI. OPOCUTENIbHBIE
CUCTEeMBbl Ha HaOyxarommx rpyHTax. Hopmbl mpoekTupoBaHUs» aHbl OOIIHE
CBeJIeHUs1 00 yCTpOICTBE 00JIMIIOBOK OPOCUTENIbHBIX KaHAJIOB Ha TaHHBIX THIaX
I'PYHTOB.

OcHoBaTeNnbHO BOIPOCHI MPOEKTUpOBaHUs mpopadoranst B BTP-C-4-76
«PyKkoBOJCTBE MO yCTPOUCTBY OETOHOMJIEHOYHBIX OOJIMIIOBOK OPOCUTENBHBIX Ka-
HaJIOBY, pa3padoranHoM YkpHUNUI'uM u MP no npoekTupoBaHuto, CTPOUTENHCT-
BY U J3KCIUTyaTallud MPOTUBOPUIBTPALIUOHHBIX OOJIMIIOBOK OPOCUTENIbHBIX KaHa-
noB, pazpadotannbie B ['TI BHUUIITIIOOuTMP, HO BompoCH! 10 pacdyeTramM Ipo-
TUBO(PUIIBTPAIIMOHHBIX OOJIMIIOBOK IMPHUBEIEHBl HE B TOJHOM OOBEME, ropaszio
cepbe3Heil aTa nmpobiema pazpadorana B MP «Teopust onpezeneHus: napaMeTpoB
NPOTUBO(MUIIBTPAIIMOHHBIX OOJIMIIOBOK OPOCHUTENBHBIX KaHAJIOBY», pa3paboTaHHBIX
B [IpuBomxckom HUU skomoro-mennopatuBHbIX TeXHOIOrMM U «HCTpyKuuu
0 PacyeTy BOAONPOHUIIAEMOCTH U 3(PPEKTUBHOCTU MPOTUBOPHUIBTPALTMOHHBIX

OOJIMIIOBOK KaHAJIOBY, KOTOpasi CIy>KUT aonoiHeHueM BTP-T1-7-75.
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IIpoBeneHHBIN aHAIN3 HOPMATUBHOW JIUTEPATYPHI IO MPUMEHEHUIO IS
repMeTHU3alu MBOB OUTYMHO-TIOJIMMEpPHBIX MacTuk MI'-1 u repmetnka YT-50
MapKH 2 MOKa3bIBA€T CYHIECTBEHHBIE HEAOCTATKH, TAKUE KAK:

- HECOBEPILIEHCTBO TEXHOJIOTUI IPUTOTOBIICHUS] MACTUK U TEPMETUKOB;

- CIIO’KHAsl U PKOHOMHUYECKU Hed(P(EeKTHBHAS TEXHOJOTHS MPOU3BOJACTBA
pabor;

- HU3Kas dKoJornyeckas 0e30MacHOCTb.

Boeinynienssiii B 1988 rony «KOMIUIEKT TEXHOJOTMYECKUX KapT Ha yCT-
POMCTBO THUJPOU3OJSALUUA OCTOHHBIX KOHCTPYKIIMM, OOJUIIOBOK M UX CTHIKOB,
C IPUMEHEHHEM SIOKCUIHBIX KOMIIO3ULIUA U apMOTepMETUKOBY» Takxke o0jaaa-
€T PSIAOM CYLIECTBEHHBIX HETOCTATKOB:

- BBUJY IaBHOCTH BhIMycKa «KoMILIEKTa», N3MEHWIACh TEXHOJIOTHS MPO-
M3BOJICTBA SMTOKCHIHBIX KOMIIO3ULIUK U apMOTE€PMETUKOB;

- BBICOKas PbIHOYHA CTOMMOCTH JI€JaeT UX NMPUMEHEHHE HEepeHTaOesb-
HBIM JIJ151 LIeJIeH 3a/IeJIKHU IIBOB OOJIMIIOBKU OPOCUTENIbHBIX KaHAIOB.

Otn nonoxkeHuss nenaroT «KoMmmiekT» oOorpaHnYyeHHO HNPUMEHUMBIM
B IIPOU3BOJICTBE.

B 1987 rogy BHUHWBoanmonumepom paspaboTanbl «BpeMeHHbIE peKo-
MEH/JIAIMHU [0 TPUMEHEHHIO MOJUATUIIEHOBBIX JIMCTOBBIX MAaTEPUAIOB B KOHCT-
PYKIUSAX TPOTUBODUIBTPAIIMOHHBIX YCTPOUCTB BOJIOXO3SIMCTBEHHBIX COOpPYXkKe-
HUI», B KOTOPBIX H3JIOKEHBI crHelupuyeckue TpeOoBaHUs, KOTOPbIE CIEAYyeT
YUUTBHIBATh MPHU MPOEKTUPOBAHUU TOJUITUICHOBBIX JIUCTOB MPOTUBO(HUIBTpA-
UOHHBIX YCTPOHCTB. Oco00€ BHUMAHHUE YIEJIEHO CTHIKOBBIM COCJIMHEHUSIM.
B uenom «PexomeHnmanui ...» MOTYT UCIIOIB30BATHCS MOCIE UX AOPAOOTKH.

Cornacso CHull 3.07.03-85 «MennopaTuBHBIE CUCTEMBI M COOpPYXKeE-
HUS», TUN  TOPOTUBOQUIBTPALMOHHOIO TOKPBITUS  CIENYyeT Ha3HaydaTh
Ha OCHOBAaHHM CPAaBHEHUS TEXHUKO-D)KOHOMHUYECKUX I10KA3aTelied BapUaHTOB,
B pa3zButue 3Toro nonoxenus B ®I'HY «PocHUUIIM» pazpabortanbl Pexomen-
nanuu «Bei0op 3¢ hekTUBHON U HAAEKHONW MPOTUBOPUIBTPALMOHHON 3aIUTHI

pYycei OTKPBITBIX KAaHAJIOB ITPHU PCKOHCTPYKIMU OPOCUTCIIBbHBIX CUCTEM)).
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1WA, METOJIOB pacyeTa, MaTepuajIoB IPUBEICHBI B Ta0IUIIE 6.

OCHOBHEIC Hay4YHBIC pa6OTBI, KacCaromueca MpOCKTUPOBAHUSA, KOHCTPYK-

Tadauna 6 — OcHOBHBIC HAYy4YHBbIE pa0OTHI

Kparkas xapakreprucruka Hcnone3yemplie
Ne Ha3Banue
ABTOpBHI pOpabOTaHHBIX B CII marepuainbl
n/n paboThl
BOITPOCOB paboThl
1 2 3 4 5
[IpuBeneHs! cBeneHus MO
[IpoextnpoBanue
3aluTHbIE . C AnTyHUH, | NPOEKTUPOBAHUIO pas-
Pa3IUYHbIX TUIIOB
ITOKPBITHS . A. boponyH, | IMYHBIX TUIOB IPOTHBO-
1 POTUBO(UIIBTPA-
OpOCHUTENb- . I'. 'anuukoB, | GUIABTPAMOHHBIX OOJIHK-
IIMOHHBIX 00JIMIIO-
HBIX KAHAJIOB . M. Kocuuenko | moBok. Opranuzanusi Tex- BOK
HOJIOTMH CTPOUTENIHCTBA
Merob! pacyeTa
[IpuBonsaTcs myTH TEXHU-
Okcrryara- ¢bunbTpanuu U3
YEeCKOro  COBEPIIEHCTBO-
IMOHHAS Ha- B. H. lllenpum, 00JIMIIOBAaHHBIX
BaHUS OpPOCHUTENBHBIX
2 | IeXHOCTh 1O. M. Kocuuenko, OPOCUTENBHBIX Ka-
CUCTEM U METOJIbl pacueTa
OPOCHUTENb- A. B. Konranos HAJIOB C MO3ULIUHA
bunpTpaluu ¢ TO3UIUHU
HBIX CUCTEM TEOPUH HAJEKHO-
TEOPUU HAJECKHOCTU
CTH
B pabGote 0600m1eH ombIT
Texnonoruss mpo-
OmnsIT cTpou- CTPOUTENBCTBA MEJINOpa-
. A. Tlonan-3ane, M3BOJACTBA  paboT
TEJIbCTBA TUBHBIX KaHaJIOB U YCT- o
3 . C. I'pumienxo, . Ipu  YCTpOMHCTBE
KPYIIHBIX Ka- poiicTBa Ha HUX MPOTHUBO-
. I1. Yaranbaien . pa3INYHBIX THUIIOB
HAJIOB bunpTpanuoHHON  00JIH-
0OJIUIIOBKHI
LIOBKU
[ToBbIIEHME
3¢ deKTUBHO-
CTH U DKC- B pabGore mnpuBeneHsl
I1yaTaluoH- KOHCTPYKLIMHM U pacuer-
Y YK P Koncrpyknun u
HOM HaJeX- HbI€ MOJIOKEHUS IO IpOo-
pacueTHple  MOJIO-
4 | HOCTH TIpO- A. B. Nmenxko EKTUPOBAaHUI0O H CTPOM-
KEHUS 1O IPOEK-
TUBO(DUIIBT- TEIbCTBY HPOTUBODUIBT-
TUPOBAHUIO
PaIMOHHBIX pPAalMOHHBIX  OOJIMIIOBOK
00JIMIIOBOK OpPOCHUTENBHBIX KaHAJIOB
OpOCHTENb-
HBIX KaHaJIOB
OO600111eH OmBIT TpUMeE-
HEHUsI KaHaoB mepeOpo- | OOmue cBeaeHus u
Kanans ne- CKU CTOKA U KaHAJIOB Opo- | 001acTh NpUMEHe-
5 | pebpocku 1O. M. Kocuuenko | cutenbHbIX cucteM. W3- | Husa. Pacuer kana-
CTOKa JIO’)KEHbl OCHOBHBIE IIpO- | JIOB B OOJIMIIOBaH-

0JIeMBI CTPOMTENIHCTBA Ka-
HaJIOB B OOJIUIIOBKE

HBIX pyciax
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[Ipooskenue Tabuibl 6

Ta KaHaJIOB U
BOJOCEMOB

IIBOB MPOTUBO(PUIBTPaA-
LMOHHBIX 00JIMIIOBOK
OpPOCHUTEIBHBIX KAaHAJIOB

1 2 3 4 5
Hogele mare-

WaJIbl U Meroasl  mpoexkTH-
P B paGoTe conmepxarcs A P
KOHCTPYKLIUU poBaHUS OOJIUIIOBOK

OCHOBHBIE XapaKTepH-
Ha OCHOBE Ha OCHOBE MOJUMe-
CTHKHU ¥ PEKOMEHalNH
6 | HoJIMMEpPOB B B. b. Pe3nux pOB Ul IPOTUBO-
. 10 METOJaM MPOEKTHPO- N
BOJIOXO03511- GuIbTpaMOHHON
BaHUs 0OJMIIOBOK HA OC-
CTBEHHOM 3alUThl OPOCUTENb-
HOBE MOJUMEPOB
CTPOUTEIb- HBIX KaHaJIOB
CTBE
Kenezobe-
TOHHBIE KOH-
B rnase 3 noka3zaHsl
CTPYKLMH B Marepuansl riaBbl 3
N 1O. A. TeBeneB, | pacueTbl U KOHCTPYKIUU
7 | BOIOXO351H- 10 TUOKUM IUTUTaM U
A. H. ImuTpueB | HOBBIX OOJIMIIOBOK KaHa-
CTBEHHOM 11OB UX pacuery
CTPOUTEIb-
CTBE
CoBpemen-
HbI€ MPOTHU- PaGora, conepxxur He
Bo(unbTpa- TOJIBKO OTIMCAHUE KOH- MeTo1p1 pacueToB
LUOHHbIE CTPYKLUI IPOTUBO- Pa3IUYHbIX TUIIOB
8 | KOHCTpYKIUHU A.T. AnumoB (GUIbTPAMOHHBIX 00JU- | MPOTUBOQUIbTPA-
3aLUTHBIX LIOBOK OPOCHUTEIbHBIX LIMOHHBIX 00JIUIIO-
00JIMIIOBOK KaHaJIOB, HO U METO/IbI BOK
KaHaJOB U UX pacuera
BOJIOEMOB
TexHonornueckas
cxema Ipoliecca Bbl-
Onucansl yca0BUs HOJ-
KomrnekTsl MOJIHEHUS pabor;
00pa TEXHOJOTUUECKHUX
MallvH U OpraHu3anusi U TeX-
KOMILJIEKCOB MaIlliH U
obopynoBa- HOJIOTHSI TIPOU3BO/I-
000pyIOBaHUS U TEXHO-
HUS 17151 H. ®. Xomenko, cTBa paboT; Tmepe-
9 JIOTUYECKHE KapThI TS
CTPOUTEIIb- I'. C. ®unun N YeHb MalllUH U 000-
yCTpoiicTBa MPOTUBO-
CTBa OpPOCHU- pyIOBaHUS;  PEKoO-
(GuIbTPAaMOHHBIX 00JIH- g
TEIbHBIX MEHJIyeMbIil cocTaB
LIOBOK OPOCHUTEIIbHBIX
CUCTEM 3B€Ha; MOTPEeOHOCTH
KaHaJIOB
B Marepuajax U ma-
TepHragax
[IpuBoasTCS cpaBHHU-
[IpotuBo- TeJbHbIE JaHHBIE HATYp-

P 1a1yp Koncrpyknun ne-
¢bunbTpanu- HBIX UCCIIEJOBaHUIl pa-

(hopMaIrmoOHHBIX
10 | oHHas 3amm- A.T. AnumoB 00ThI 1ehOPMALIUOHHBIX

IIIBOB 1 METOIbI UX
pacuera

HpOBeIISI aHaJIn3 HaquOﬁ JIUTCPATYpPbI, MOKXHO CACJIATb BBIBOJA, YTO BO-

IMPOCHI IMPOCKTUPOBAHUA U CTPOUTCIbLCTBA HpOTI/IBO(i)I/IJIBTpaHI/IOHHBIX 06J'II/I]_IO-

BOK HU3YYCHBI NOCTATOYHO ITOJJHO, HO HC HAIIJIX OTPAXKCHUA B CYHICCTBYIOIINX

HOPMATHUBHBIX JOKYMCHTAX.
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3akiroueHue

OmnpeiT, HakoIICHHBIM B Poccum m 3a pyOekoM B TEUEHHE MOCICTHUX
50 yet, MOKa3bIBaCT BO3MOXKHOCTh NPUMCHCHHS ITOJIMMEPHBIX IICHOK M T'eo-
MeMOpaH B THAPOTEXHHYECCKOM CTPOMTEIBCTBE B KaueCTBE OCHOBHOTO IMPOTH-
BOQUILTPAIIMOHHOTO 3JIEMEHTA B KOHCTPYKIIHSIX OOJMIIOBOK OPOCUTEIBHBIX Ka-
HajoB. OJHAaKO, CYIICCTBYIOIIAs HOPMAaTHUBHO-METOAWYECKas Oa3a B JaHHOM
oOnacTu pa3paboTaHa HEIOCTATOYHO, a PSAJ JOKYMEHTOB yCTapeid W YTPaTHII
3HaYMMOCTh. B OCHOBHOM HOpMaTHBHas 0a3za paspabaTeiBasiach B 80-X romax
MIPOIIIOTO CTOJIETHS, ¥, BUIUMO, Ha TOM 3Talle Pa3BUTHS HAYKU M TCXHHUKHU ObI-
Ja akTyanbHa. B Hacrosmiee BpeMs MOTepH Ha (QUILTPAMIO U3 HEOOIUIIOBAH-
HBIX KaHAJIOB COCTABIIIIOT Oouee 4,8 kM B rox (wiu Gonee 30 % oT o0beMa Hic-
M0JIb30BaHUS ), YTO MOTPeOOBaANO pa3paOdOTKH CBOJA MPABHII, KOTOPHIH perJa-
MEHTHUPYET:

- MaTepuajbl, MPUMEHSICMBIC B KAa4eCTBE MPOTHBO(PMIBTPAIIMOHHBIX ITO-
KPBITHH OPOCHTEIBbHBIX KAaHAJIOB;

- MpaBUJIa POEKTHPOBaHUs Hanboiee 3(HPEKTUBHBIX TUIIOB U KOHCTPYK-
IIUH TPOTUBO(UIBTPAITMOHHBIX OO0JIUIIOBOK;

- pacdeThl MPOTUBOPUIBTPAIMOHHBIX OOJUIIOBOK, HCIIOIb3YEMbIC IIPH

IMPOCKTHPOBAHUMU.
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