Kopnopauns TEXHOHUKOJ1b

I Ex H o H M Kon b 129110, Poccus, Mocksa, ynnua I'mnsposckoro, aom 47, ctpoeHune 5
Ten.: +7 495 925 57 75, pakc: +7 495 925 81 55, www.tn.ru, info@tn.ru

Ncx. Ne 161376 - 05.12.2025/
NHpopmaumnoHHas cTaTbs oT: 21.10.2024

Kak oTBecTtu Boay oT pyHaameHTa? Kak
YCTPOUTL ApeHaXx ana pyHpaaMmeHTa?

O6wwmne cBepeHUs No BONpocy

Mpn CTPOUTENBCTBE 04eHb BaXKHbIMWU ABAAIOTCA AaHHbIE TMOPOreonorn4eckmnx obcnenoBaHui,
KOTOpPbIE€ MO3BOJIAKOT NMOHATL YPOBEHbL NOA3EMHbLIX BOJ Ha CTpOI/ITe}'IbHOIZ njaowagke.

HaHHaa nHpopMaums NO3BOJNT CAeNaTb BbIBOAbI O CJIOXKHOCTU yCJ'IOBVIVI CTponTenbCTBa W Npun
HeobXxoaAnmMoCTK NMPUHATL COOTBETCTBYOLWNE MEPLI, KOTOPbIE MOI'YT BKJ1I0O4aTb B cebs
NPOeKTNUpoBaHNE N MOHTa>XX CUCTEMbI BOAOMOHMXEHNA NN Pa3/INYHbIX OPEeHaXXHbIX CNCTEM.

MOCKO/IbKY YCTPONCTBA CUCTEMbI CTPOUTENBLHOMO BOIONOHMKEHNS - 3TO 04YEHb JOPOroe
MeponpusaTue, N0CTYNHOE TOMbKO NPU CTPOUTENBCTBE KPYMHbIX 06 LEKTOB (@ HE ANst YaCTHbIX UL,
€ro B JaHHOW CTaTbe Mbl KacaTbCsl He byem.

Heo®xoanMMocTb YCTPOMCTBA ApeHaxa

[lpeHax Ha y4acTke Heobxoaum ana cbopa n 0TBOAA NNLLHEN BOAbI, KOTOPas MOXET CTaTb O4HUM U3
KJIl04EBbIX (DaKTOPOB 3aTOMJIEHNS NOABaJIbHbIX MOMELLEHUA UAN CKOMJIEHWSA NULLIHEN BOAbI Ha
y4acTke (Puc. 1, 2).

HenpuaTHO X0AWTb MO y4acTKy, Ha KOTOPOM BCE FPYHTbI MepeyBaa)KHEeHbI, 1, Kak CneacTsue,
MOCTOSIHHO rPSI3HO.
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Puc. 1. 3aTonneHne rnoasasia CTPOSALLEroCs 34aHNS.

C 37O LeNblo Ha YYacTKe MOryT YCTpauBaThb pa3fiiHble BUAbl APEHAXKei, Kak no raybuHe

YCTPONCTBA (MOBEPXHOCTHLIN U FNYOMHHBIN ApeHaX), TakK 1 MO PacroNOXEHNI0 APEHaXHbIX Tpyb
(MMHENHbIA, KoNbLLEBOWN 1 Ap.).




Puc. 2. 3aTonneHne LJOKOSIbHOW 30Hbl CTpoALLerocs 3aaHuns.

[ipeHaXx pekoMeHyeTCs yCTpanBaTh B CeAYOLMX CyYasX:

® KOrfa y4aCTOK HaxoanTcs B Hanbosiee HN3KOM MeCTe Ha TePPUTOPUN 1 BoAa C APYrMX y4aCTKOB
MOXXET CTeKaTb N CKanJMBaTbCsA MMEHHO Ha BalLEM Y4acCTKE;

® KOrda y4aCTOK HaX0OAUTCS Ha MECTHOCTU C CUbHBLIM YKIOHOM (MOTOKW yXo4sLLEeNn BOAbI MOTYT
pa3MbITb NI0A0POAHbLIN CION MOYBLI);

e KOrja Ha y4acTke npeobnafaloT rMHUCTbIE FPYHTbI (TaKOM rPyHT CnocobeH A0aro COXPaHATb B
cebe Bnary u CKJIOHEH K MOPO3HOMY My4Y€HUI0);

* KOrga Ha y4aCTKe BbICOKUN YPOBEHb NOA3EMHbIX BOA, PErYASPHO BO3HUKAIOT CE30HHbIE
3aTOMNNEHNS NN YYaCTOK HaX0AUTCA Ha BOAOHOCHOM MNnacTe;

® KOrda y4aCToOK HaxoauTca pagom ¢ 6010TUCTON MECTHOCTLIO;

® KOrda y4aCTOK HaxoOUTCA B MOMME peku (B TaKMX 30HaX MOrYyT HaXO0OAUTbCA UINCTbIE FPYHTHI,
BO3HMKaTb NOATOMNJEHNE, NOAMbIBAHMNE FPYHTA, NOBbILUEHNE YPOBHA NOA3EMHbIX BOA U T.4.).




Buabl U TUNDbI ApPeHaXken

CornacHo CI1 250.1325800.2016 «3paHnsa n coopyxeHus. 3awmTa 0T NoA3eMHbIX BOA» K [ PEHaXKaM,
obecneynBatownm obLiee NOHMKEHNE YPOBHA FPYHTOBLIX BOJ, OTHOCATCS:

* r0JIOBHOW nan beperosom;
* CMCTEMaTUYECKUN

CornacHo CI1104.13330.2016 «NH)XeHepHad 3almTa TEPPUTOPUN OT 3aTOMJIEHNUS U NOATOMJIEHUA» K
MECTHbIM ApeHa)aM OTHOCATCA ceaytoLine:

* KOJbLIEBOW;
* MPUCTEHHbIN;
* MJ1ACTOBbIN.

OCHOBHbIE BUAbI ApeHaxkeln (0T pacnoIoXXeHUa APeHbl B NaaHe):
MnacToBbIn

YcTpavBaeTcs B BOLOHOCHOM MacTe B FPyHTe (T.e. HaxoanTca nogd pyHOAMeHTOM) 1 3aliuLLaeT
COOPY>XeHWSA OT NOATOMNEHNSA MOA3EMHON M KanuanspHon Bnaro. MpeactasnseT cobon NpoCcionky
(nnacT) n3 punbTpytowero matepmana (Hanpumep, NecyaHo-webeHoYHas NoayLWwKa + 3acbinka 3
webHa (nnn nepnamta)).

3T0 3¢hheKTUBHbLIN BUL APeHaxa, KOTOPbIA NPUMEHSETCS TOIbKO B Cly4ae Haanyns BOLOHOCHOMO
nnacTa Ha TEPPUTOPMM y4acTKa. B oCcTaNbHbIX CiyYasx NpMMeHeHne HelenecoobpasHo;

JINHEenHbIN

* NMPUCTEHHBIN (NpeacTaBnseT cobon KOMNIEKC «ApeHa)kHas MembpaHa + ApeHaxkHasa Tpyba» nnn
NPOCTO «CETb APEHAXXHbIX TPYO B TPaHLLEAX», BbINOJHEHHbLIX BAOJIb NOABaJIbHbIX CTEH
3allMLW,aemMoro 1oma).

Mo3BonseT 3aWNTUTL PYHLAMEHT W NoABas OT MOCTYMNJeHUs HaI'IOpHOI7I noA3eMHON BOAbI 1 B
Cydadax nogtonneHna y4acTtKa.

Tpy6bl pacnonaratoT Ha OTMETKe FNybuHbl 3aN10XXKeHNA PyHAAMEHTA WK YYTb HXKE - MPUMEPHO Ha
0,3-0,5M, B 3aBUCMMOCTM OT YPOBHSA NOA3EMHbIX BOA. ITO AOCTAaTOYHO PACNPOCTPAHEHHbIN,
3(PPEeKTUBHbLIN N OTHOCUTENBHO HEQOPOrON BNA APEHaXa, 4eM obycnoBieHa ero NonynspHoOCTb;

* KOJIbLIEBOW (pacronaraeTcs rno nepuMeTpy 3aluLiaemMoro goMa v npencrasnset cobon “ceTb
LpeHaXKHbIX KonoaLes ¢ Tpybamun”).

KonoZubl NO3BOSIAIOT CHMXATb YPOBEHb MOA3EMHbIX BOJ, @ TakxXe obecneymBaTh oCylleHne
3eMesIbHOr0 y4acTKa. 3TO AOCTAaTOYHO PAcnpOCTPaHEHHbIN, 3 (EKTUBHBIA N OTHOCUTENBHO
Heloporon BUA ApeHaxa.

OCHOBHbIe TUMbI ApeHaxen (Mo HanpaBAeHWO ABUXEHUS BOLbI):

* BepTUMKa/bHbIN (B OCHOBHOM /15 HANOPHOW BOAbI);
® FOPU30HTaJIbHbIN;
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i KOM6I/|HI/IpOBaHHbII7I (coyeTaHue BEPTUKaJIbHOIo A FOpI/I3OHTaJ'IbHOFO).

Haubonee ucnonbsyeMblie BUAbI gpeHaXka

Hanbonee 4acCTo BbINOJIHAT YCTPONCTBO MNPUCTEHHOI0 APeHaXa, ANs obecneyeHns oTBoaa BoAbl OT
CTEHKMN hyHAaMEeHTa.

Takxxe ona cbopa BoAbl C 371eMeHTOB 61aroycTponcTea (MArknux 0TMOCTOK, AOPOXKEK, NIOLWa[0K 1
Ap.), BBINOJHAT MOHTaX CMCTEMbl NOBEPXHOCTHOIO BOAOOTBOAA. Takas CUCTEMa NO3BONSET
CBOEBPEMEHHO 0TBOANTbL 60/IbLLOE KONNYECTBO A0XKAEBOW BNarun (Puc. 3).

MuHMManbHas rnybuHa 3an0XXeHnsa gpeHa)KkHOW TpaHLeW Npu BbINOJIHEHUN NOBEPXHOCTHOIO
BOA00TBOAA cocTaBnseT 0bbi4HO 30 cM (cMm. Mpunoxerune ', Tabn. 2, CM 82.13330.2016
«BbnaroycTponcTeo TEPPUTOPUI»).

Ba)kHO OTMeTUTb, 4TO NPY YKNaAKe ApeHaxxHbIX TPY6 (B ApeHa)KHbIX TPaHLLIEsX MOBEPXHOCTHOI0
BOLOOTBOAA) HEOOXOAMMO Yy4YNTbIBaTb rybMHY MpOMep3aHust rpyHTa Ha CTPOUTENbHON MoLLafkKe.
Mpy Heo6X0AMMOCTH, LOMYCKAETCSA BbINONHWUTL yTenneHne Tpyb/TpaHLwen.

InybuHa 3anoxxeHna gpeHa)kHbix Tpy6 (B ApeHbl) rybMHHOrO ApeHa)ka 0bbl4HO coCTaBnseT
npumepHo 1 - 1,5 M. B cnyyae, ecnm pyHAaMeHT 3aaHns nMmeeT 6onbluyto rnybrHy 3an0XeHns
(Hanpumep, 3 M 1 6onee) 3Ta rnybuHa MoXXeT cocTaBNATb 3,5 M 1 bonee.

Puc. 3. lpyumMep KOHCTPYKUMU MArKOWN HEYTEMNIEHHOW OTMOCTKM, CBA3aHHOW C CUCTEMOU
MOBEPXHOCTHOI0 BOAOOTBOAA.

[ NYBUHHBIN MHENHBIA ApeHax (HanpuMep, NPUCTEHHbLIN) HYXXeH AN1a cbopa 1 0TBOAA NNLLHEN
noA3eMHou BoAbl (Hanpumep, BOAbI BOKPYr pyHAaMeHTa goma). Kak npasuo, OH npefacTaBnseT
cobon ceTb ApeHaXkHbIX TPyD, YNOXKEHHbIX N0 KpasM OT CTEHKU pyHAameHTa. Camum Tpybbl Npu 3TOM
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Haxo4AaTCa B ApeHa)kKHOW 3ackinke (Puc. 4).
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D MNONHD.

Puc. 4. KOHCTPyKLUNS CUCTEMbI (PyHAAMEHTA, CBA3aHHas C CUCTEMOU NMPUCTEHHOIO APeHaxa.

MOBEPXHOCTHbLIN APEHaX MOXET ObIThb BbINOMHEH KaK [0 CO3AaHUs 31eMeHTOoB 61aroyCcTponcTBa
(MAIrKMX OTMOCTOK, JLOPOXKEK, NIOWALOK U Ap.), TaK U Nocsie nx BO3BELEHMS.

I nyObuHHBIN ApeHax (HanpruMep, NPUCTEHHbIN) peKOMeHAyeTCs YyCTpausBaTh Npy NPoBeAeHNN
CTPOUTENbCTBA, HO BO3MOXXHO BbIMONHUTL U YK€ NOC/1e 3aBepLUeHns CTPOUTeNbCTBa.

MoapobHO NPo yCTPOMCTBO CUCTEMbI MOBEPXHOCTHOrO APEeHaXa YMTanTe B MHCTPYKLIMM MO MOHTaXy
3alMTHO-APEeHaXKHbIx MeMbpaH PLANTER.

BnusHue gpeHa>kxHOM MeMOpaHbl Ha 3(pPEeKTUBHOCTDb
APeHaXa

B uenom npuMeHeHne ApeHa)KHON CUCTEMbl Ha y4aCTKe rno3sosiseT fobuTbcs yaaneHus noboin
NULLIHEN BOAbI. Kak cnefcTBMe, Ha yYyacTKe OyeT yuile n meHee BnaxkHo. Mpu 3Tom Heobxogumo

OTMETUTb, 4YTO yCTpOI7ICTBO OPeHa>Xa Ha Yy4aCTKe HY)XHO OCyLWeCTBAATb NPy NOJIHOM Ha/N4nn
OAaHHbIX O TMAPOreosIorn4eCcknx ycnoBunax, Tak Kak MHOrja Ha y4acCcTke He Tpe6yETCﬂ AOPEHaX.

IpeHa)kHas MmeMbpaHa HeEMOCPeACTBEHHO BAUSET Ha 3W(EKTUBHOCTb MPUCTEHHOIO ApeHaxa. Huxe
6ynyT npeacTaBaeHbl JaHHble NCCenoBaHUs, NnposegeHHoro B HAWM Mennopaumm r.MuHck.

Ba)KHO OTMETUTb, 4TO He BCe ApeHaxxHble MeMbpaHbl MOTyT 3PEKTNBHO OTBOANTL BOAY.
HekoTopble MaTepuanbl 13-3a HaJIM4US B CBOEM COCTaBe Fre0TEKCTUNA C ManbiMK pa3Mepamu nop
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(Puc. 5, 6, 7) co BpemMeHeM 3abmBatoTCs YacTULLAMM TPYHTA.

Pasnnyna MMKPOCTPYKTYP Pa3fINYHbIX Fre0TEKCTU/IbHbLIX MaTepuasos:

(_ompetitnve

Nor-Woven
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@010 6. MMKPOCTPYKTYpa nop nrionpobuBHOro reoTeKCTus, Tuna cnaHboHA.
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Woven Material

Puc. 7. CTpykTypa TKaHoro matepuasa.

Bce 3T0 NprBOANT K NpeXAeBpeMeHHOMY 0TKa3y ApeHaXHoW cuctemsl (Puc. 8):

Puc. 8. 3annvneaHne reoTeKCTuIA APEHAXHON MEMOPAHBI.

B «MHcTuTyTe Mennopauun» ropofa MuHcka (Pecnybnvka benapycb) komnaHun TEXHOHUKOJIb u
DuPont Ha npoTsxxeHun 2020 roga npoBoAuAN UcnbiTaHns. x uensto bbi1o nccnenoBaTb N3MeHeHUe
BOLONPUEMHON CNOCOBHOCTU KOHCTPYKLMN NPUCTEHHOr0 ApeHaxa, Npu fobasneHun B Heé
npognnnpoBaHHON ApeHa)kHo MeMbpaHbl PLANTER Geo ¢ TepMOCKpeneHHbIM reoTekcTunem Typar
SF27. NccnepoBaHMs NPoBOAVNCH NPW Pa3INYHbIX AABNEHUAX BOLbLI U YCNOBUAX 3KCMlyaTaumm B
NMPUCTEHHOM L pEeHaxe.

Bo Bpems NCNbITaHUA NnpPon3BoaANINCb CPpaBHEHNA OBYX BapMaHTOB:

* KJIAaCCUYECKNIA NPUCTEHHBIN APEHaX C NecyaHon puabTpyoLWwen 3ackinkon (Puc. 9)
e IpeHaX C npodumampoBaHHon MembpaHon PLANTER Geo (BAOJIb CTEHKUN N B MATKOW OTMOCTKE) C
TepMOCKpernieHHbIM reoTekcTunem Typar SF27 (Puc.4).
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Puc. 9. Knaccnyeckas KOHCTPYKUMSA npucTteHHoro apeHaxa (CCCP, 1963 ron).

Pe3ynbTaTbl UCCIEA0BAHMIA MOKa3aan, YTO NPUMEHEHne NpodnaINPOBaHHON ApeHa)KHOW MeMbpaHbl
no3sonset (Puc. 10):

e B 1,7 pa3a (c 40 cM 00 24 CM) YMEHbLUNTbL YPOBEHb MNOCTYNAOLWEN BOAbI Yy CTEHOK (DyHOAMEHTa, 4TO
npefoTBpaLlaeT ero NoOATOMIEHNE;

e B 2,5 pa3a yBeIMYUTb NPOMYCKHY CNOCOBHOCTb CUCTEMBI NPUCTEHHOIO APEHaXa;

* TEPMOCKpPENJIEHHbIN reoTekcTuAb Typar SF27 cnocobeH Ha NPOTAXEHUN ANNTENBHOMO BPEMEHN
0CTaBaTbCA 3 EKTUBHBLIM. T.e. 3KCNAyaTMpoBaThCa 6e3 3annmBaHua (3abmeaHms) nop.

YKa3aHHble NCMbITaHWA NOKa3anu, 4To NnpuMeHeHue npoguanposaHHon MembpaHsl PLANTER Geo ¢
TepMOCKpenaeHHbIM reotekcTunem Typar SF27 obecneymBaeT 3hheKTUBHbIA OPEHaX Ha JOArne
rogbl.
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Puc. 10. I'pagpmudeckas nanocTpauyms rnposeaeHHbIX UCcaef0BaHNN.

BbiBOObI

Kak Bbl MOXXeTe 3aMeTUTb, HaIM4yMe N NpUMeHeHne NPonANPoBaHHON MeMbpaHbl B CMCTEME
MPUCTEHHOr0 ApeHaXka NpPsMOo BAUSET Ha YayylleHne BOAONPUEMHON CNOCOBHOCTH, a TaKxXe

yBEeNNYNBAET CPOK CNYKObl PyHAAMEHTA.
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ABTOpbI CTaTbMu:

Nnba beicTpos

TexHWYecknin cneunannct HanpaeneHns NHxxeHepHaa rmapon3onaumns
Cepren Ky3HeuoB

TexHU4YeCKn CNeumnanncT HanpasaeHns "MAPOM30NALMUS CTPONTEbHBIX
KOHCTpYKUMN"

OTBeT chopMUPOBaH B
6a3e 3HaHUI MO cCbiKe
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