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r'mppousonsaumna TOHHeNen, BO3BOAMUMbIX
3aKpbITbIM CNOCOOOM

Mbl y>Ke nnucann 0 rmapon3onaumm TOHHeEN, BO3BOAUMbBIX OTKPbITbIM cnocobom. B 3Tonm cTaTbe

BMecTe ¢ akcnepTamm TEXHOHWKOJIb pacckakem 06 0cobeHHOCTAX rnapon3onaumm TOHHeNen,
BO3BOAMMbIX B ToJLe nopog. Mpusenem npumepbl cuctem TEXHOHUKOJIb ¢ onTuMasibHbIM
coyeTaHMeM MaTepmranoBs, KOTOPblE MOrYT UCMONb30BaTbCA AaXKe B CNOXHENLNX
TMAPOreonornyecknx ycsioBuAX CTPOUTENIbCTBA.

Ho cHavana pa3bepemMcs C TeM, Kakme TOHHENN NPOKNAAbIBaOT 3aKPbITbiM CNOCO6OM 1 rae CerogHs
X MOXXHO YBUOETb.

Kakue ToHHeNnu BO3BOAOAT 3aKPpPbITbIM cnocobom

CornacHo CIM 122.13330.2023 «TOHHENN »XeNe3HOA0POXHbIE N aBTOA0POXHbIE», 3aKPbITbI CNOCOD
paboT — 370 CoopyXeHue ToHHeNs 6e3 BCKPbITUS NOBEPXHOCTU 3eMN. 3aKPbITbI CNOCO6
CTPOUTENbCTBA MPUMEHSETCA B CyYanX, Korfga oTkpbiTas paspaboTka (KOTNOBaHHbLIN MeTOL)
HEBO3MOXXHa WJIM 3KOHOMUYECKM HelenecoobpasHa. PaboTbl BeayTcs B NofA3eMHbIX BblpaboTKax,
yepes WaxTHble CTBOJbl U WTOJIbHW, YTO MO3BONSET COXPAHUTb MHPPACTPYKTYPY HaL TOHHENEM
(ooporu, 34aHnNs, KOMMYHUKaLWN).

YacTo KOHCTPYKLIMM Takoro Tuna, 0CobeHHO MeTPO, Kpyrible B Ce4eHNM — Mo POpMe NPOXoadeCKnx
LWMTOB.



https://nav.tn.ru/knowledge-base/konstruktsii/transportnye-sooruzheniya/tonnel/gidroizolyatsiya-tonneley-vozvodimykh-zakrytym-sposobom-/
https://nav.tn.ru/knowledge-base/konstruktsii/transportnye-sooruzheniya/tonnel/gidroizolyatsiya-tonneley-vozvodimykh-otkrytym-sposobom/
https://nav.tn.ru/documents/regulatory/ast_s_sp_122_13330_2023/

Takom cnocob npumMeHsAeTCs B yC0BMAX NMIOTHOW FOPOACKON 3aCTPONKN, CNOXKHbIX
FMAPOreosIorMyecknx ycaoBumsaX, B palioHax C FOPHbIM pesibeoM uau npu HeobxoaMMocCTK
MWHUMW3MPOBATL BO3LENCTBME HA OKPYXaloLLYto cpefy.

Cnocobbl cTpouTennCcTBa

Mpwn 3aKpbITOM cnocobe Ans NPoKNagKy TOHHeNen NCnonb3yT 6ypoB3pbiBHbIE PaboThl,
npoxoAyeckne KoMbanHbl NN LWNTOBYIO TEXHUKY. BbIBOp 3aBUCUT OT YC/IOBUIA CTPOUTENLCTBA —
FPYHTOB, rybVHbI 3a10)KEHNS, NPOEKTHOW AanHbI. [py 3ToM pa3paboTKy rpyHTa u yCTpPOMNCTBO
MOCTOSHHOM KOHCTPYKLMM MOFYT BECTU MO YaCTAM, N0 OTAEJIbHbIM 3/1IeMeHTaM nonepevyHoro
NponNsA TOHHENS.

BypoB3pbiBHbIe PAabOTbI 1CMO/L3YIOT NP CTPOUTENLCTBE TOHHENEN B YCTONYMBBLIX CKaslbHbIX
nopoaax B ropax.




Pokckui aBTOA0POXHbIV TOHHE b, pecrybinka CeBepHas OceTusa-AnaHuns. Bo3Boanacs ropHbiM
crnocobom ¢ npumeHeHmnem b6ypoB3pbIBHbIX paboT. Mnapon3onsaumns ¢ nomoubto NMNBX-membpaHbi
LOGICBASE V-SL 1,5 mm

K TOHHenaM, B0O3BeeHHbIM Hyepes CKaJibHble Mopoabl, OTHOCATCA, HaNMpUMeEp:

1. Fotapackuii 6a3ucHbin (LBenuapus). OnnHa: 57,1 KM, )Kene3HoAopoXHbIA. MponoXeH Yyepe3
Anbnbl.

2. KpacHononsiHckue ToHHenn (Poccuma, KpacHogapckuii kpan). OanHa 342 n 425 m, aBToMOOUIbHbIE.
PacnonoxeHsbl B rOpHOM MaccuBe npasBoro bepera pekn M3biMTa.

3. CeBepoMYINCKUN Xene3Ho40P0XHbIA TOHHeNb (BypaTus, Poccns). OauH ns ydyactkos bAMa,
NpOXoAnT CKBO3b CeBepo-Myickuin xpebeT. MoCcTpoeH B CEMCMUYECKN aKTUBHOM PalioHe B
CNOXKHENLWNX rnaporeosiornyecknx ycaoBusx.

LLiluToBOM cnoco® nprmMeHseTcst B CNabbix M BOAOHACHILLEHHBIX FTPYHTaX C UCMOJIb30BAHNEM
NMPOXOAYECKOro WM1Ta, KOTOPLIA 0HOBPEMEHHO pa3pabaTbiBaeT rPyHT U MOHTUPYET 064enKy
(HanpuMep, YyryHHble Uamn xene3obeToHHble TOWHIK). YacTo NPUMEHSIOT NPW NPOoKJaaKe
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TOHHenen annHon ot 300 M 1 Npy CTPOUTENLCTBE METPO.

anIMepr TOHHEeNen, BO3BOANMbIX LLMTOBbLIM CIOCOOOM:

1. OTpencHble cTaHumm MeTpo B Mockee n CaHkT-lMeTepbypre.

2. ToHHenb nog Tem3on. OAUH U3 CTapenlnx, BO3BEAEHHbIX LWNTOBLIM cnocobom (mocTpoeH ¢ 1825
no 1843 rr.). U3Ha4vanbHO NewexoHbl, No3aHee nepeodopynoBaH NOL HYX bl JIOHLOHCKON
XXenesHom foporu.

HoBoascTpuinckun metop (NATM) npeanonaraeT No3TanHy NPOX0AKY C HEMeONEHHbIM
yKpenneHnem (nepsmnyHon obaenkon) BHyTPEHHMX NOBEPXHOCTEN C MOMOLLbIO HabpbI3r-6eToHa nn
TopkpeT-6eToHa. MNpuUMeHAeTCH AN KOHCTPYKLUIN B CIOXKHbIX FPYHTax 1 B YCNOBMAX FOPOACKON
3aCTPONKMN.

MprMepbl TOHHe1en, BO3BOAUMbIX MeToA0M NATM:

1. ToHHenb «[MMapanco» cuctemsl MeTpo CaH-MNayny (bpa3nnns). Bossoanncsa B yCa0BUAX NJOTHOM
3aCTPOVKK B 3J1l0BMAJIbHOM MOPUCTOM FPYHTE.

2. OToenbHble CTaHUMM MeTpo MockBbI FNy6OKOro 3a10XKeHns (Hanpumep, cTaHums «Mapk
Mobenbl»).

3aKpbITbi CNOCOD NpuMeHseTca ona ToHHenen raybokoro (6onee 20-25 M) nam MeNKoro 3ai0XxeHuns
(HanpumMep, cTaHuus MeTpo «brnbnuoteka nMeHun JleHnHa» B MockBe), ecnm 3Toro TpebyoT yCsiosus.

OCHOBHbI€ TUNbl TOHHEJIe!, CTPOALLUXCA 3aKPbiTbiM CNOCOOOM

3aKpbITbIi cnocob npumeHseTcs Korga Heobxoanmo:

1. MVHUMKN3NPOBATbL BO3AENCTBME HA OKPY>KatloLwmne 06beKThl (ropoaa, BOAOEMbI).

2. MNpoNoXnTb TOHHENb B CNabbix rpyHTaXx.

3. ObecneynTb rnybokoe 3anoxeHue.

B Tabnumue cobpany OCHOBHbIE TUMbI TOHHEEN, KOTOPbIE MOrYT BO3BOANTLCSA 3aKPbITbIM CNOCOOOM:

Moyemy BbIOMpPAIOT 3aKPbITbIN

Tunbl TOHHeNen Mpumepsl crnocod
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1.
MeTponosINTEH (MNeperoHHble TOHHENMN,
CTaHLUUW, NewexoaHble Nepexolbl).

2.

ABTOLOPOXXHbIE U XKENE3HOAOPOXKHbIE

1. MMHMMYM BO34ENCTBMUA Ha

ropoAcKyt UHPPaACTPYKTYpPY.
2. He HeobxoaommocTu

Fopoackue . N nepekpbiBaTb YAULbI.

TOHHENN No4 NJ0OTHOWN 3aCTPOVNKOWN.

3 3. CHmXaloT wym n snbpaumm no

' CPaBHEHMIO C OTKPbLITHIM
KOMMYHUKaLMOHHbIE KONNEKTOPbI
cnocobom.

(kabenbHble, BOLOBOAHLIE,

KaHaM3aLUNOoHHbIE).

1.

Mon pekamun, MOPCKMMUK NPOSIMBaMu 1. HeBO3MO)XHOCTb OCYLLEHMA

(Hanpumep, EBpoTOHHENL MO Jla- UM 0TBOLA BOAbI.

MaHLweM, ToHHenb EBpa3mnsa B 2. MnHnMmn3aums pucka
MogBogHbIe

Ctambyne). 3aTonJieHus.

2 3. CoxpaHeHmne 3KOCUCTEMBI

TMOPOTEXHUYECKIE COOPYIKEHMS

BOJOEMa.

(Boo0BOAbI, APEHAXKHbIE CUCTEMBI).

1.
ABTOMOOWLHBIE U XKeNe3Hble Aopory,
NpoxoAsLine B ropax.

TOHHeNn B FOPHbIX

y 1. No3BoNAeT COKPATUTL NYTb.
panoHax

1.
KabenbHble, KaHanM3aLMOHHbIe, HeTe-
TexHosornyeckue n N ra3onpoBoOfHbIE.

cneuToHHeNn 2.

OBaKyalLMOHHble U CNyebHble
(HanpvmMep, B asponopTax).

1. MUHMMKM3aUMSA 3eMASAHbIX
paboT.

2. BO3MO)XXHOCTb MPOKSagKku Ha
6onblwon rnybuHe.

TpeboBaHuA K rMppon3oNALMMN TOHHENEH

Mmapounsonsaumna TOHHEeNen, BO3BOANMbIX 3aKpPbITbIM crnocobom, - 3T0 KPUTNU4YECKN Ba)KHbIV 3Tan
CTpounTenbCTBa, OT KOTOPOro 3aBUCUT AOJIFOBEYHOCTb KOHCTPYKLUUN N 6e3onacHoOCTb 3KCniyaTauunn.
PaccMoTpuM KntoYeBble acnekThl.

Mmaopomn3onauns TOHHeNen, BO3BOAUMbIX 3aKPbITbIM crnocoboMm, BoMKHa:

1. ObecneymBaTtb repMeTnHHOCTb B YCJ10BUAX BbICOKOI0o rmgpoCctaTn4eCcKoro gaBieHnA.

2. bbiTb rnbkon, 4TobbI BbIAEPXUBATL AedopMaumm (0CaaKn, CENCMUYECKNe BO3AENCTBUSA).

3. CoxpaHATb CBOWNCTBA B arpeCcCMBHbIX cpedax (XMMUYeCcKn akTUBHbIE FPYHTOBbIE BOAbI,
6ny>xgatoLLmne ToKKn).

Mpun CTPOMTENbCTBE TOHHENEN 6e3 BCKPbITUA MOBEPXHOCTW 3EMN FMAPOU30ALNOHHBIE MaTepuabl
YKNa[blBAOTCSA U3HYTPU, 4TO HEO6XOAMMO YYUTbIBATh NPY BbIOOpE MaTepUanosB 1 NPOBeAEHUN
paboT.

Puckn, KOTOpble Heobxoanmo Y4UTbIBaTb NMpn npoBeneHnn ruapon3onaunoHHbIX pa60T:
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. |_|p0Te‘-IKI/I Hyepes3 CTblIKn Mexay TIOBUHramm, B MeCTax MHbEKLIMOHHbIX OTBGpCTI/II7I.

N

. Dedopmaunn obgenku. MpuBOAAT K pasrepMeTmnsaumnm.

3. Xumunyeckas koppo3sus. CynbgaThl, XJOpMAbI B BOAE pa3pyLlaloT 6eTOH 1 MeTann.

S

. KannnnspHbIi noacoc. Boga NpoHMKAET Yepes MUKPOTPELLVHbI B BeToHe.

5. B03MOXHble OWNBKN MOHTa)a rmapon3onauuu.

Bce 3Tu pUCKM [OMKHBI YYUTbIBAaTLCA B NpoekTe. OHU BAMSIOT Ha BbIOOP MaTepranoB, KOJNYECTBO
C/I0EB FMAPOU30NIALNN, €€ PEMOHTOMNMPUIOAHOCTb. 3a KaXXAblM 3Tarnom nposeaeHus paboT
He0b6X0AMM XXECTKUA KOHTPOSIb.

MaTtepuanslt TEXHOHUKOJIb gnsa rupponsonsiuum TOHHeNel, BO3BOAUMbIX
3aKpbITbIM CNOCOOOM

rmppousonauua. OCHOBHOM rMAPON30NALNOHHBIA Bapbep MeXay rPyHTOM 1 obaenkon:

1. MonnmepHble MeMbpaHsbl (MBX) - rmbkune, ycTon4mBbIE K OaBEHUIO.

2. rI/I)J,pOLIJI'IOHKVI — FNAPOU30NALNOHHbBIE LINOHKK 13 MBX ans repMeTn3aunn TeXHONOrM4eCKmnX
LLIBOB.

BUTYMHbIE PYyJIOHHbIE MaTepuasibl, Kak NpPaBuso, He MPUMEHSAIOT ONd yCTDOIZCTBa rmoponsonaunn B
TOHHenNAX, B0O3BOAMMbIX be3 BCKPbITUA TPYHTOB.

MoaroTroBka ocHoBaHMA. [119 NOArOTOBKM OCHOBAHMA NOA YKJIAAKY MMMAPOU30NALNOHHbBIX
MaTepuanos umcnonb3yetca FeoTekctnab TEXHOHUKOJIb MPO® 500. 3TO HETKaHbIN MaTepuan ns3
NOSIM3(PUPHBIX BOJIOKOH, NOJTyYeHHbI Ur1onpobusHbIM cnocobom ¢ nocneayoLlei
TepMourKcaumen.



https://nav.tn.ru/catalog/gidroizolyatsiya/komplektatsiya-dlya-gidroizolyatsii/gidroshponka-tekhnonikol-es-220-3/
https://nav.tn.ru/catalog/gidro-vetrozashchita-i-paroizolyatsiya/geotekstil-igloprobivnoy-termofiksirovannyy-tekhnonikol-prof-500/

eotekctnne TEXHOHUKO/Ib IIPO® 500

Kakue MNBX-MeMbpaHbl BbIOMpalOT O ruapousonsaLmm TOHHENEen

0na n3onaunym TOHHenNen, B TOM Yncae raybokoro 3aseraHms, NCNonb3yT cheunanbHbie
rMapon30naumnoHHble NMBX-membpaHbl. MOHTaXX NpoBoAST CBOGOAHOW YKNALKOM C aBTOMaTUYECKOW
CBApPKOW LLBOB.

MNBX-membpaHa, pekoMeHA0BaHHasA K UCMO0JIb30BaHWNIO ANA TMAPON30NALMN TOHHENEN, BO3BOANMbBIX
MeTogomMm NATM 1 He TONbKO:

LOGICBASE V-SL (S). HeapMmupoBaHHasi MembpaHa C CUrHaJIbHbIM CJIOEM XENTOro useta. MoryT
NPUMEHATHCA B Ka4eCcTBe OLHOCIOMHON rMAPOUN30ASALAN NN B Ka4eCTBE OCHOBHOMO CJ1051 COCTaBe
[ABYXCJIONHOW CUCTEMbI 418 YCUIEHHOWN 3alUNTbl KOHCTPYKLWIA OT HAanopHOW BOAb.



https://nav.tn.ru/catalog/gidroizolyatsiya/pvkh-i-tpo-membrany/logicbase-v-sl-s/

Py I0HHBIVI MOSIMMEPHBIV TMAPON30AUNOHHBIV MaTepuas ¢ CurHasibHeiM ciioeM LOGICBASE V-SL (S)

MNpousseneHa cornacHo CTO 72746455-3.4.3-2015.

MoTeHUManbHbIN CPoK Cny>k6bl MembpaHsl 100 neT.
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MembpaHa LOGICBASE V-SL TonwmHou 2,0 MM MCM0JIb30Baaack AJ151 TMAPOUN30IALUNN TOHHENS
enepanbHou goporn M27 xybra-Co4m go rpaHmubl ¢ Fpy3ven Ha y4acTke Agnep-Becesoe,
Coun.

CBoncrea u XaPaKTEPUCTUKN MeMGQaH MO3BOJIAIT NCMOJIb30BaThb X B KOHCTPYKLUWNAX, BO3BOANMbIX B
C/IOXKHbIX Thaporeoaornyeckmnx ycnosuax, B CENCMUYECKN aKTUBHbIX pa|7|0Hax, B 30HaXx C
NOBbILLEHHbLIM BINAHNEM arpeCCnBHbIX BELWECTB.

Cuctembl rugpounsonsauum TEXHOHUKOJIb pnsa ToHHeNnen U METPOMNOJIUTEHOB,
BO3BOAMMbIX 3aKPbITbIM CNOCOOOM

KOHCTPYKUMA FrMAPON30SIALMOHHON CMCTEMbI U BbIBOP MaTepuanos ONpeaensaoTCs NPOEKTHbIMM
TpeboBaHmamu. OgHako ncxoans n3 npakTmkn TEXHOHUKOJIb pa3paboTana HECKONBbKO FrOTOBLIX
pelweHnin. B HMX y4TeHbl 6a3oBble TpeboBaHMA K MaTepranam gnsa n3onaumm TOHHeNen, BO3B0ANMbIX
meTogoMm NATM.

3awuTta oT
HassaHue Konuyectso |BO3MOXXHOCTb -
HanopHou |[pe npuMeHseTcsa
CUCTEeMbI cJioeB peMoHTa
BOAbI
B nopopax ¢ ogHum n bonee
TH-TOHHEJ1b opHOCTOMHas  |na na MOLLHbIMWN BOAOHOCHbLIMN
MNpod HATM rOPU30OHTaMN C BbICOKUM
rMAPOCTaTUY4ECKMM HanopoMm
B noponax ¢ oaHuM un 6onee
TH-TOHHEJIb neyxcnovinas  |oa na MOLLUHbIMU BOAOHOCHBIMN
SkcnepT HATM y rOPU30HTaMN C BLICOKUM
rmapoctaTn4yecknum Harnopom
MMaopon3onaUMOHHas cucTema Tmna
«30HT» 014 3alNnTbl OT
IH-TOHHETB OJHOC/IONHAA |HeT HeT noee xnfocmbrl; Bog sinbo ¢
OpeHaxx HATM P .
rOPU30HTOM HEe3Ha4YnUTebHOWN
MOLLIHOCTW

PaccmMoTpyM yCTPOMCTBO rMAPOM30ALMN TOHHEIEeN, BO3BOAMMbIX 3aKPbITbIM COCOOOM, Ha nNpuMepe
AByxcnonHon cuctembl TH-TOHHEJIb Skcnept HATM.



https://nav.tn.ru/catalog/gidroizolyatsiya/pvkh-i-tpo-membrany/logicbase-v-sl-s/
https://nav.tn.ru/systems/tonnel/tn-tonnel-prof-natm/
https://nav.tn.ru/systems/tonnel/tn-tonnel-prof-natm/
https://nav.tn.ru/systems/tonnel/tn-tonnel-ekspert-natm/
https://nav.tn.ru/systems/tonnel/tn-tonnel-ekspert-natm/
https://nav.tn.ru/systems/tonnel/tn-tonnel-drenazh-natm/
https://nav.tn.ru/systems/tonnel/tn-tonnel-drenazh-natm/

TH-TOHHE/JIb 3kcneptr HATM

PemoHTONpHrogHas ,D,ByXCﬂOﬁHaﬂ cucTema rmgpoun3onaUnn TOHHENEN, COopy>XaeMblxX METOO40M
HATM

Cocrtae

@ 3KCNepThl PEKOMEHYIOT

1 TeoTekCTunb MrnonpotusHOW TepMOMUKCUPOBaHHbLIA
TEXHOHWKO/b NMPO® 500

2 TwgpowzonaumoHHas MNBX-membpana LOGICBASE V-SL (S)

« apousonaumorHan MNBX-memBpaHa LOGICBASE V-SL (W)

« [MOpOM30NALMOHHLIA NonNuMepHelr matepuan LOGICBASE P-SL
+ mapousonsuvorHan NBX-membpaHa ECOBASE V-UV

« [apousonauvoHHan MNBX-memBpaHa ECOBASE V

3 [uapouzonsumoHHas MNBX-memBpada LOGICBASE V-ST
« mapousonauvoHHslie TINO-membpaxbl LOGICBASE P-PT
4 [uapouzonaumoHHas MNBX-membpana LOGICBASE V-PT

« MapousonauvoHHslie TINO-mem6paqbl LOGICBASE P-PT

« [e0TeKCTUNbL UrNONPOOUBHOW TEPMOMUKCUPOBaHHBLIA
TEXHOHWMKONb MPO® 500

MBX poHgens

6 [1BX KOHTPONLHO-UHBEKLMOHHBIA NPpAMORA WTyuep |
MBX LWryuep MHbEKUMOHHLIA YrNoson

7 Tpy6ka uHbekymoHHan LOGICBASE TUBE 10x6,5 mm

STanbl BbIMNOJIHEHNS pa60T N PpeEKOMeHAYEMbIE MaTEPUasbl:

1. BHewHAA 3awmTa. K nepsuyHom obaenke ¢ nomolubto NMBX poHaenen KpenuTcs reoTekCTub
TEXHOHUKOJ1b MPO® 500.

2. OCHOBHOM CNON. PekomeHO0BaHHbIV BapnaHT — MNBX-membpaHa LOGICBASE V-SL, koTopas
KpenuTtca K NMBX poHaenam.

3. Bropou ocHOBHOM cnoM. BeinonHseTcs n3 LOGICBASE V-ST ¢ (hakTypHOW NOBEPXHOCTLIO,
KOTOpas ycuamBaeT OCHOBHOW CJI0M.

4. 3awmTHaa ruppounsonaumna. Cnon n3 3awmTHon membpaHbl LOGICBASE V-PT.

5. LUTyuepbl 1 MHbEKLMOHHbIEe TPYOKM 11715 Noaayn COCTaBOB M BaKyyMHO MPOBEPKM
repMeTUYHOCTN.

bonee noapobHO KOHCTPYKTMBHbIE pelleHns onucbiBatoTcs B CTO 72746455-4.6.2-2015. Mpu 3TOM
KOHCTPYKUMA TMAPON30SLNOHHOIO NOKPLITUA OTAENbHBIX Y3/10B ONpenenseTcs npoekTom
KOHKPETHO A5 KaX4oro obbekTa.
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https://nav.tn.ru/documents/sto/ast_wtrproof_trans_tun_ungrnd_struc_subway/

Csapka nonoteH membpanbl LOGICBASE V-SL
B cBOAYATOW YacTl TOHHEnNs.

KOHTpOIb KayecTBa ruapou3onaLuOHHbIX pa60T

MprYeMOYHbIN KOHTPOJb TAPOM30NaLUMKN 13 NBX-MemMbpaH NPon3BOAAT 40 YKAAAKW 3aLLMTHOIO CNOS.
Mpy 3TOM KOMUCCUS MPOBEPSET:

e CMJIOWHOCTb NMOKPLITUA FMAPOU30AALNN - BU3YaSiIbHO, (IUKCUPYS NOAJEXALLNE YCTPAHEH IO
nedekTbl: B3AYTUSA, CKNaaKKW, pa3pbiBbl U T.N. O6HapyXeHHble AedeKTbl NN OTKJIOHEHNS OT
NPOEKTa A0/KHbI BbITb YCTPaHEHbI A0 YCTPOWCTBA 3aLUUTHOrO C/10S;

* TepMETUYHOCTb COeANHEHUA NMOJIOTHULL, B CTblKaX - BU3yaJiIbHO N MHCTPYMEHTAJIbHO.

MoOMUMO NPOBEPKMU LLIBOB BPYYHYIO, UCMOJb3YIOT U Apyriie MeToabl:
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MpoBepKa repMeTUYHOCTM ABOMHOIO LWBA U36bITOYHBIM MpoBepKa repMeTUYHOCTH LUBOB C MOMOLLbHO BaKyyMHOro
OaBneHWeM Bo3ayxa. Konnaka.

Mpu HeobXo0AMMOCTU BCe AedeKTbl YCTPAHSIOT: HE3HAYNTENbHbIe AedeKThl WBa youpatT npu
MOMOLLM PYYHOrO CBApOYHOr0 annapaTa, a HebosbLune NOBPEeXAEHNS 3aKPbIBAOT 3anaaTaMu n3
TOro XKe MaTepuana.

TMAPOU30/ALNS TOHHENEN 3aKPLITOro Tuna TpebyeT KOMMIEKCHOro Noaxoaa: oT Beibopa
MaTepuasnoB 40 KOHTPOJS Ha Ka)kaoM 3Tane. CoOBpeMeHHblIe TEXHOJIOr MK (NoanMepHble MeMbpaHbl,
NHBEKLMOHHbIE METO/bI) MNO3BONSIOT A0OMTLCS BLICOKON HAAEXHOCTM, HO KJIOYEBOE 3HAYEHNE UMeeT
KaQ4YeCTBO MOHTa)a 1 NPOEKTUPOBAHNS.

ABTOpbI CTaTbMu:
fipocnas XoMAKOB

TexHUYeCKnin CNeunanncT HanpaeaeHna «Tennon3oasaunoHHble MmaTepranbl XPS.
TpPaHCNOPTHO-A0POXKHOE CTPOUTENLCTBO»

AnekcaHgp Habatuymkos

OTBeT chopMUPOBaH B
6a3e 3HaHUI MO cCbiKe 12



https://nav.tn.ru/knowledge-base/konstruktsii/transportnye-sooruzheniya/tonnel/gidroizolyatsiya-tonneley-vozvodimykh-zakrytym-sposobom-/

