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BBepgeHune:

3HaunTenbHOMYy YnCy 34aHW M COOPYXEHWUI B POCCUM CBOVICTBEHHbI MPOO/IeMbl, BO3HUKAIOLLME Ha aTarne paboT
“HyneBoro umkna”. Hemoctarok BHUMaHWsS WKW HENPOMECCUOHasbHbIV BbIOOD ryApO3aLUNTHLIX Martepuanos u
TEXHOJIOMWI MPUBOLST K [MOSIBJIEHUID B MOMELLEHUSX [NOBbILIEHHOW BJIaXHOCTW. B cneactBum yero, BO3HUKaET
HernocpencTBeHHas yrpo3a Kak [J19 3[40p0Bbsl YesioBeka, Tak v AJ1s LieJIOCTHOCTU BCEro coopyxeHus. [pobnemsi
CTPOUTENILCTBA U 3KCITyaTaLmm aBTOMOOUIILHBIX U XXE/1E3HbIX J0POr, TOHHENEN U riapoCO0PYXEHWIA, HEOOX0ANMOCTb
6opbObI C 3PO3UELi MOYBbI M YCTPOKMCTBA HAa3EMHbIX APEHAXHbLIX CUCTEM TPEOYIOT MPUMEHEHMNS] HOBbLIX MepeoBbIX
marepuasioB M TEXHOJIOMI.

TpeboBaHue BpeMeHU — 3TO KOMIMaHWu, MNPeAoCTaB/ISIoLLNE KOMIIEKC 3PDEKTUBHBIX PELLEHWIA, MO3BOSIOLLMX PELLINTb
npo6siembl o 3aLumTe v rugpomn3oasaumm 30aHu, Ka4eCcTBEHHOMY CTPOUTETLCTBY COOPYXEHU PAa3JIMYHOIO HA3HAYEHMSI.

000 "TPC” CcOBMECTHOE POCCUNCKO-UTAIbSIHCKOE MPeAnpusaTue, rnpeacTBisiolLee Ha POCCUICKOM pPbIHKE
komnaHmio TeMa S.r.l. ( wrab-kBapTupa — Utanus ) — eBponeickuii nuaep B CBOEH 0Tpac/u.

Ha cerogHswHwi aAeHb 47151 3alnNTbl COOPYXEHUN U KOHCTPYKUWK, Kak rpaBuio, UCMOJIb3YKTCS XOPOLLUO
3apekoMeH0BaBLUNE cebst MHOrOQpYHKLMOHaIbHbIE MemMbpaHbl. Cuctema Te¢oHA - Hanbosiee N3BECTHas v Moy isipHasi
U3 HUX.

PoauHori cuctembl TegpoHa siBnsieTcss Utanus. OnbiT, MproBpeTeHHbIV B COepe npuMeHeH1s MaTepuasioB AJ1s1 3aLLNThbI
U ruapon30asaunMmn pPassinyHbIX CTPOUTEJIbHbIX KOHCTPYKLMMA, MO3BOJINI UHXEHepam kKomnaHum TeMa S.l.r. cosgatb
YHUKa/IbHYI0 cuctemy TegpoHA, KOTOpasi MO3BOJISIET C BbICOKOM CTENEHbI0 3¢ OEKTUBHOCTU BbIMOJIHSATL PAOO0THI M0 3aLUMTeE
v ruapounsonsumn. C 2004 rona komnaHus TeMa S.r.l. oTkpblna 3aBo 1o rnpou3BoaACTBY CBOEV npoayKumn B Poccun n
OCYLLIECTBJISIET [10CTaBKU, Kak no Poccuu, tak n B ctpaHsl CHIC, EBporbi u CkaHAMHaBUN.

Cuctema TedoHA rpecTaBaseT CoO0 YHUKAIbHYIO 3aLUNTHYIO U TMAPONI30ISLUMOHHYI0 cucTemy. C e€ nomoLLbio
obecrnieunBaeTcs HaféxHas 3aLumnTa 34aHVsl Y KDOBEJIbHbLIX KOHCTPYKUMI OT U3JTNLLIHEV BRaru.

YHuikasbHble cBovicTBa cucTeMbl TepoHA Mo3BONSIOT PeLuaTs MpoGsieMbl, BO3HUKAIOLUME 1Py CTPOUTEbCTBE 4OPOr,
0C06EHHO Ha cnabbix rpyHTax. C noMoLLbio cucTeMs! TegpoHa 06ecreynBaeTcsl BbICOKasi CTeNeHb HaaEXHOCTU KOHCTPYKLMI
rpu CTPOUTENIbCTBE MAPOCOOPYXeHUi. TedoHa SBASETCS MPakTU4Yecku ugeasbHbIM MaTepuasoM, KOTOPbIM
MPUMEHSIETCSI 1PU CTPOUTEIbCTBE TOHHEsEN A1 ABUXEHUS aBTOMOOWIIbHOIO U XeJ1e3HOL4OPOXHOIro TPaHCropTa,
obecneynBas 3eKTNBHYIO BOLOHENPOHNLIAEMOCTb.

Cnenyer TaKkxe rnpuHsITb BO BHUMAaHNE 1 SKOHOMUYECKNK 3P OEKT OT NpuMeHeHus1 cuctemMbl Te@poHA: yMeHbLLIEeHNE
TOJILLMHBI IOPOXHOM 0AeXbl, 3amMeHa 6eTOHHOM noaroToBku (Towuero 6etoHa) n 1.n. Cuctema TepoHAa sBAsSIETCS yXe
cevi4ac JOCTOVIHOV aslbTepHaTUBHOM 3aMEHOM MHOruMm 6osiee 4OPOruM TEXHUYECKUM PELLEHUSIM.

Cucrema TeoHA He SIBASieTCs HOBUHKOW [J/151 LUMPOKOro Kpyra crieumammcToB. [aHHas cuctema bblia Heo4HOKParHo
rnoaBeprHyTa cepbE3HbIM UCMbITAHUSM U BE3AE 110J1y4asia caMble BbICOKNE OLIEHKU MPOEKTUPOBLUUKOB U CTPOUTEJIEN.
lNoarBepxaeHneM rnpu3HaHns HaaExHocTn n 3¢HeKkTUBHOCTY cucTteMbl Te@oHA MOXET CIYXUTb PakT rMpUMeHeHus
eé npu cTpoutesibecTBE 06BHEKTOB 0COO0I BaxXHOCTH. Matepumarn yxe npuMeHsieTcsl rnpy CTPOUTEIbLCTBE asp0L4POMOB,
kocmoapomoBs, ASC, apyrux crieumasibHbix 06beKTOB B Poccum 1 3a py6exom.

YBaxaembie konnerun, apy3ps!

lMpennaraem v Bam o3HakomMutbcsi ¢ cuctemori TegpoHA, €€ yHuKasibHbIMU BO3MOXHOCTIMU. Hageemcs, 410
O3HaKOMMUBLUMCH C HALUMM KarasioroM, Bbl J1Ierko cMoxXeTe HaviTy OTBETbI Ha BOIMPOCHl, KOTOPbIE 40 CEero MOMeHTa 4J1s
Bac asnsnvce HepaspeLmMbiMUy.

Bonee noapobHyto TexHuyeckyro vHoopmaumio no cucteme TeoHa v apyruM Matepuvanam, rnpuMeHsemMbiM
coBMecCTHO ¢ cuctemori Te¢poHa, Bbl cmoxeTe HaviTy Ha carite www.temacorporation.ru. Bel cMoxeTe 3aaath /11060
UHTEepecyrLwmii Bac Bornpoc, cBs3aBLUNCL C HALLUMMU CrieLnaancTamu.

KoopawHatbl 415 CBS3U C TEXHUYECKMMUK crieumannctamm TeMa:

Ten./¢paxc: (495) 925-01-20

e-mail: info@temacorporation.ru



Cucrema Tedonp A.1

CUCTEMA TE¢OHE

HapexHo 3awmmuth, 0becneunTs rmapomn3onaumio M OTCYTCTBME ChIPOCTH B 3AAHUAX — STO OAHA M3 MABHbIX
30[104 COBPEMEHHOIO CTPOMTENLHOTO MPOEKTUPOBAHMS. TeX, KTO MOHMMAET, KaK BAXHO obecneuunTs
HOAEXHOCTb U 6830MNACHOCTL 3AAHMI 1 COOPYXKEHUH, YXKE HE YCTPAMBAIOT CYLLECTBYIOLLME B HOCTOALLEE BPEMS
CUCTEMBI TUAPOM3ONALMK; NO3TOMY M Bbino paspabotaro nokpeitne HDPE. D10 nokpeitve narotosneHo u3s
NOMMUSTUNEHA BBICOKOM MAOTHOCTU, KOTOPbIA XAPAKTEPMU3YETCS BbICOKOM MPOYHOCTBIO WM CTOMKOCTbIO K
BO3AEMCTBMIO PA3MYHLIX BELecTs. aHHbI MmaTepman, 6r1arogaps MHOrOYMCIIEHHBIM BLICTYNAM, NO3BONAET
BEHTUIMPOBATH 3ALLMLLAEMBIE MOBEPXHOCTH W OTBOAMUTL OT HWX BAIATY.

TedoHa, BHE BCAKMX COMHEHMHM, COMAS COBPEMEHHAS CUCTEMA A1 OBECNeUEHMst LONTOBEYHOMN MMAPOU3ONALMM
M HAAEXHOM 3aWwmThl OT chipocTn. Ocobas Gpopma nosepxHocTH aenaet TedoHa yHrkanbHbiM. CreumansHbii
30MOK PACLUMPSAET BO3MOXHOCTM MPUMEHEHMS MATEPMANA M OBECNEeUUMBAET BOLICTPOTY M TOYHOCTb YKIOKM.
I_IepeﬂOBOﬂ TeXHONorMa coegmHeHmna nnMcToB I'IOKprTMFI no3BongaeT yKJ'IO,D,bIBOTb ero B BepTMKOﬂbHOM
Hanpasnerum. [MokpbiTs TedoHa MMEIOT eaunHbIM Pasmep v NOCTABAIOTCA B PyNOHAX annHOM 20 M v LUMPUHOM
2,07 m, uto obecneunsaeT ynobCTBO 3ALLUMTLI CTEH, GYHIAMEHTOB, MEXIYITAXHbBIX MEPEKPLITUI U KPOBESb NHOObIX
PO3MEPOB: JIMLLHIOID YACTb MOKPLITUS NErko OTpe3aTb, d MPW XPAHEHUM PYNOHOB CKAOACKME MAOLLAAM
cokpauiatoTca 6onee yem Ha 50%.

CHUCTEMA TE®GOHL
CUCTEMA C BOOOHEMNPOHMUAEMbBIM
3AMKOM

Ecm mcnonbaosats cucremy TedoHa Tonbko B
KQUECTBE 3QLLMTEI OT MEXAHUYECKUX MOBPEXAEHWH,
TO NPUMEHSIETCS MOKPLITUE C MPOCTBIM MEXAHUYECKVM
30MKOM - Matepuan «TedoHmy. B pononverve k
TakoMy 3amky matepuan «Tedowg [nocy mmeer
CrEeLMarnbHO HaHECEHHIV rePMETU3MPYIOLLIA COCTAB,
KOTOPBIA FAPAHTUPYET BOZOHENPOHULIIEMOCTb 3OMKA
u Bcel cuctembl B uenom. «Tepong [Mnocy
npencTasnseT coboit MaeanbHbIi 6apbep And Bofp,
CHIPOCTH W [OBNEHMS NAPQA.

CUCTEMA TEQOHL,

TedoHn — NepBoe NOKPLITUE C YHUPUUMPOBAH-
HbIMM PA3MEPAMM: IMPUHA PYTIOHA COCTABASET
2,07 m. bnaronaps stomy, MoBbie U30NFUMOHHbIE
pO6OTbI MOryT BbINONHATLCA BHE 3ABUCUMOCTH OT
PA3MEPOB W HOPMbI 3ALLMLLAEMON KOHCTPYKLMK.
CraHpapTHbI PA3MEP MOKPLITUS NO3BONAET OT-
pe3aTh M3NWLKKM MaTepuana, obpasyiolmecs
B MPOLECCE YKNAaKHU, YMEHbLIAET NOTPeBHOCTb
B CKIAACKMX NNOLLOAAX 1 0BNEr4aeT npoLecc pac-
4ETOB PACXOAA MATEPHANA /1St NONHOTO 3aBep-

wenus pabor.




Cucrema Tedonp A.1

CUNCTEMA TECDOHH

CUCTEMA TEGOH]

MOKPHITME C PAIAMM BLIMYKNOCTEN,
BNATOMPUATCTBYIOLLIEE
BEHTMAILMM NOBEPXHOCTEM

bnarogaps penbedpHocTM nokpbiTHs, cuCTema
TEOOH[ 6naronpuaTcreyeT BeHTMAAUMM
NOBEPXHOCTEN CTEH, MIUT, NEPEKPbITUA U T.4.,
obecrneynsas TeM COMbIM MOCTOSIHHYIO
uMpkynsumio Bosayxa. Mmenno 310 menoet
BO3MOXHbIM MCYE3HOBEHWE BAATH.

CUCTEMA TE®OH[

MOKPBHITHE, CO3OAHHOE C YHETOM
BO3MOXHOCTU BEPTUKANIBHOM
YKNAOKHU, B JONONHEHME

K TPABULMOHHON
FTOPU3OHTANIBHOW YKNALKE

TEDOHL sensetcs nepebim NOKPLITHEM, KOTOPOE
MOXET BbITb YIOXEHO BEPTUKANLHO. [1pr nomoLLy
3TOrO MOTEPMAC MOXHO MOKPBITb HEMPEPbIBHbIMA
BEPTUKObHBIMK MONOCAMM CTEHBI NIOBOM BLICOTH,
6e3 KAKUX-TMOO TOPU3OHTASNBHBIX COEAUHEHWH.
BeptukanbHas yknagka nossonseT 3akpennats
MATEPKAN TOMbKO B COMOMW BEPXHEM €ro 4acCTH,
136€ras Tem CambiM HEOBXOAMMOCTH NPOBMBATL
OTBEPCTHUS B CTEHE.

CUCTEMA TEGOH[
IBOMHOWM 3AMOK
COEIMHEHMS NOJIOTEH

TEPOH[ siBngeTcs nepsbIM MATEPHUANOM, H4OCTH
KOTOPOTO NPEKPACHO COEAMHSAIOTCA APYT C APYTOM
MPOCTHIM HANOXEHHEM MX KPAEB. DTOT 0COBbIA
cnocob coepmHenus obecneunsaeT BLICTPYIO 1
NETKyIO YKNOAKY MOKPBITUS, O TAKXKE AENAeT BCO
CUCTEMY HOLEXHOW M LONrOBEYHOM: NPEeACTABNS -
€TCA NPAKTUYECKM HEBO3MOXHBIM, 4TO KPOs ABYX
4OCTEN MOKPLITUA PO3BEAMHSTCH, LOXE MOg
CUINbHbIM AABJIEHUEM.

L L
JIBOMHOM 3AMOK  OJMHAPHbIM 3AMOK




Cucrema Tedhonp

A.2

VIHCTPYKHVISI no YKJ'IAHKE MATEPUATA

BEPTUKAJIbHASG YKITAOKA

1. Mocne N3MepeHNa BbICOTbl CTEHbI, KOTOPYIO H606XODMMO
3AWMTUTb, OTPEXbTE JINCT NOKPLITUSA H)’)KHOﬁ BJIUHbI.

2. TEQOH], yknagbisaetcs cBepxy BHM3, CneBa HANPABO.
HauuHarte cnepyet ot kpas cretbl, unu otctynus 1 meTp ot
nioboro yrna (ans Toro, 4tobbl BNOCNEACTBMM NOKPLITH €r0
LiesbIM JIUCTOM).

BHELLHMM Yron

BHYTPEHHWWM YO

3. HeobxomMo yBeauThesi, 4TO OMOpHbIE BbICTYTIbI, PACTONOXEHHbIE
B LEHTPE COeAMHEHMs, HOXOAATCA HA MPABOM CTOPOHE.
Mpu nomowm yposHs ybeantech B TOM, 4TO MOKpbITME
PA3MELLEHO TOYHO, O 3aTEeM NPUKPENMTe ero K cTeHe, Bbusas
no reo3paio Yepes kaxasie 30 cM No BepxHeMy Kparo NOAOTHA.
Mpu aToM HeoBXOAUMO MCMONL3OBATL KPEMeXHbie Wanbbl,
YCTAHABAWBAS MX BO BTOPOM Psifl THE3A, M OTCTYNOs He MeHee 3 cm
ot kpast (em. puc. An b).

Puc. A. ¢ YKJIAOKA BbICTYNAMM K CTEHE

e,
0704/,
418

Puc. B. * YKITAOKA BbICTYNAMW OT CTEHbI

4. Nocne Toro KaK NOBEPXHOCTb CTEH MO BCEMY MEPUMETPY
30KPbLITA, COEAMHUTE MEPBbIA JIUCT MOKPLITUS C MOCTEAHUM,
caenas Haxnect npumepHo B 40 cm. OtpexsTe Manuwek
matepuana. Ybeautecs, 4To BbICTYMbl OBHOTO IMCTA 3AXOAAT

B rHe3ga gpyroro. Ckpenure WOB COEAMHEHMS NPU NOMOLUM
nentol JIOTEH.




Cucrema Tedhonp

A.2

MHCTPYKHMSI no YKJ'IAEKE MATEPUATA

TOPU3OHTAJIbHAA YKITAOKA

FTOPU3OHTAJIbHAR YKITALDKA PEKOMEHAYETCS B CIYHAAX, KOTOA BbICOTA CTEHbBI HE MPEBBILLIAET 2 M.

1. Mocne HOHECeHWs TOPU3OHTANLHOM NMHMM HA CTEHE,
npuctynuTs K yknagke nokpbitus TEPOH/, passopauunsas
pyfioH no ropusontanu. Hauunate cnepyet nubo ot kpas
cTeHbl, M6o, otctynue 1 meTp ot noboro yrna.

2. Heobxoanmo ybeamnTbes, 4TO OMOpPHbIE BLICTYMbI, pPaCMo-
NOXeHHble B LIEHTPE 30MKQ, HOXOAATCS BHM3Y, NOCNE 4ero
NPUKPEnUTb NOKPBITUE K CTEHE NO BEPXHEMY KPalo MOKPLITHS
npu nomowuy reozaer (c warom 30 cm). Mpu aTom Heobxoanmo
MCNoNb30BaTH KpenexHsie waibbl (cm. puc. A u b uHcTpykumm
Mo BepPTMKANbLHOM YKNaaKe).

BHELLUHWM YTON

BHYTPEHHMM YrON

MonoTHa MaTepuana coeanHAIOTCS HONOXEHUEM UX APYT HA
APYrd HO PACCTOSHME KAK MUHMMYM B 20 CM, NPy STOM BbICTYTbI
BEPXHEro JIUCTA 30XOAAT B COOTBETCTBYIOLUME THE3[A HAXKHETO.
Llos coepnHeHus 3akpennsercs HOHECEHMEM HA HEro
camoknesiencsa nentol JJTOTEH.




Cucrema Tedonp A.2

VIHCTPYKHVISI no YKJ'IAHKE MATEPUATA

* YKITAOKA HA TOPHU3OHTAIJIbHYIO *
MOBEPXHOCTb

1. MNocne M3mepeHuUs ANUHLI MOBEPXHOCTH, KOTOPYIO
HeobXOANMO NOKPbITb, OTMOTAMTE OT PYSIOHA M OTPEXBTE IUCT
nokpeiTHs Tpebyemon anuHbl. Ybeputech, 4TO OMOpHble
BbICTYMbI HOXOASATCS HO TOM CTOPOHE, KOTOPAs ByAET KPenuTbes
K Cnepyiolemy JIUCTY.

2. CocepHue psigpl MOKPBITMS KPEnsTCs APYr K APYry npw
MOMOLUM NPOCTOrO MM ABOMHOrO 3aMKA. JIMCTbI MoKpbITUS
KOXA0ro psAA YKNAApIBAIOTCA € HaxXnecTom He meHee 20 cm.
MMpK 3TOM OB coeAnHEHMS 3AKPENNSETCS C TOMOLUbIO NEHTbI
SJ1OTEH, koTopas HAHOCHTCS OT PSIAA OMOPHBIX BLICTYMOB K
HAPYXHOW Kpomke nonoTHa. lMonepeyHble WBbI cocemHMX
PAROB AOMXKHbI BbITh CMELLEHbI OTHOCUTENLHO APYT APYTa MO
MeHblen mepe Ha 50 cm.




Cucrema Tedhonp A.2

MHCTPYKHMSI no YKJ'IAEKE MATEPUATA

BCIMOMOTATEJIbBHAY4 MHPOPMALMA

COEAUHEHWE NNCTOB

1. MNpocroi 3amok 2. [1soiHoM 3aMOK 3. [leorHom 3amok
C M’MAPOU3ONSLMOHHBIM LUBOM

1,
cm9 \—‘Cm 8 om 18

YT bl
1. BHyTpeHHuH yron 2, BHyTpeHHui yron
C LOKONEeM
3. BHewwHui yron 4. BHewHun yron
C LOKONEeM
NMPUMBIKAHWUE K TPYBAM U OTBEPCTUSAM OTAENOYHBLIA NPODUND
1. Mecta npuMbIkaHMs K TPy6aM M OTBEPCTHSIM FEPMETU3UPYIOTCS 1. Mpodunb, 3akpbiBAKOLLMHA

npu nomowm nentsl IJIOTEH BEPXHIOI0 KPOMKY MONOTHA
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TEPOHS

Cucrema Tedonp

B.1.1

CTEHDb

WV NMPOBJIEMA

3040CTYIO ANSl 30LLMTLI CTEH MCTIONbB3YIOTCS TONb-
KO MMAPOM3ONALMOHHbIE HAMMABNAEMBIE MATEPUATbI.
Kak cnencraue, Yepes HEKOTOPOE BPeMs BHYTPM NOA-
BQbHBIX NOMELLEHMI NOSABAAIOTCS NATHA CbIPOCTM U
AOXE NPOTEYKM BOABI, TOYHOE MECTO OBPA3OBAHKS
KOTOPbIX HEBO3MOXHO ONPEAENnT.

D71 NPOGNEMbI BbI3BAHbI HECKOMBKAMM MPHUMHOMM:

— 0BPA30BAHHME TPELLMH, PA3PLIBOB M PACCOE-
HWM B 3ALLUMTHBIX MOKPBITUAX U3-3Q OTCYTCTBMS Ape-
HUPYIOLLMX NOKPLITUI M HOANEXALUMX 30ChIMHBIX
MQTEPUANOB CO CTOPOHBI HAPYXHbIX CTEH MOABAOB;

— KOHAEHCUPOBAHWE BNArW, COAEPXKALLENCS B BO3-
LyXe NOMELLEHMs, Ha MOBEPXHOCTU CTEH HIXE YPOB-
HS 3EMIN.

B cryuasix 6nu3koro pacnonoxenmst rpyHTOBbIX
BO[, OKNEEUHOM rMapOM3ONsLMent 3aLMLLAIOTC KAK
HAPYXHbIE CTEHbI, TAK U GYHAAMEHTHBIE MANTbI CO-
opyxeHuit. [pn 3Tom BosHKKaeT npobnema paspy-
WEeHNS TMAPOMU3ONALUM MOf BO3LENHCTBUEM
MEXAHMYECKMX M XUMUYECKUX HOAKTOPOB.

[Tpn 06patHoOi 3acsinke OObIYHBIM PYHTOM
M, 4TO COMOE OMACHOE, HAMMYMM B HEM
0BIIOMKOB CKQIIbHbIX MOPOL, MPOUCXOAUT
pA3PyLEHHE TPOU3ONILMOHHOIO
MOKPBITHS, YTO BEAET K MPOHUKHOBEHMIO

BO[bl B MOABAJIbHBIE NOMELLEHNA.

TEDOH/] ssnsetcs
MOEQNbHLIM PELIEHNEM
4019 30LUNTS
TUAPOM3ONSUMOHHBIX
MOKPHITHA

1 PYHOAMEHTOB.

On noseiwaet
HOAEXHOCTb
TUAPOM3ONALMM.

bonee Toro,

BO3AYLWHAS MPOCIIONKA,
obpasyemast

npw yknagke
MQATEPUANG BbICTYNaMM
K CTeHe, ynydwaer
TemneparypH.Ii 6anaHc
CTEHbI 1 MPEefoTBpaLLaeT
06PA30BAHME HA HEV]
KOHAEHCATa BHYTPM

MOMELLEHUH.

VW PELLIEHME

TEDOH[, 6naroaaps ero 0cobbim CTpyKType
1 bopMe, 3ALMLLCET OCHOBHYIO TMAPOM3ONISLMIO,
06€eCneynBaET CyXxOCTb MOABANbHbIX MOMELLEHMI
1 U30SIMPYET CTEHBI, HOXOAALLMECS HIXE YPOBHS
3eMIM:

— OH CIYXUT 3ALMTON, TAK KAK pacronaraet-
€S MEXAY MAPOU3ONALMOHHBIM MOKPBITUEM M MU -
TEepUanom oBpaTHOM 3AChINKM, NPEROTBPALLAS
06PA30BAHME TPELMH 1 PA3PLIBOB MOKPLITUS;

— OH 06eCcneunBaeT CyxoCTb NOABANbHbIX NO-
MELLEHMH, TAK KOK HEM3MEHHOs LEeNnoCTHOCTb
OCHOBHOW M30M9UMM WUCKTIOYAET BO3MOXHOCTb
NPOTEYEK BOAbI M3 IPYHTA M 0BPA30BAHHS ChIPbIX
NATEH HA CTEHAX;

— OH CITYXKUT POBLENUTENbHBIM CTIOEM, TOK KAK
npu yknaake mem6pans TEQOHL seictynamm k
cTeHe, 06pa3yeTCa BO3AYLUHbIM 3030D MEXaY CTe-
HOJ¥ W TPYHTOM, YBENMUUBAIOLLMIA TEMIOU3ONALM-
OHHble CBOWMCTBQ CTEHbl U MPEfOTBPALLAIOLLMMA
06pPA30BAHME KOHAEHCATA HA €€ BHYTPEHHEN Mo~
BEPXHOCTH.

Kpome Toro, TEPOH ssnsetcs npekpacHsim
60pLEPOM NS MPOPACTAHMS KOPHEN PACTEHMI 1
He MOMBEPXEH BO3AENCTBMIO XUMUYECKMX BELLECTB,
HOXOAALWMXCS B TPYHTE WMAM B MATepuane
KOHCTPYKLMM COOPYXEHMS.

B criyyae 6am3koro pacnonoxenms rpyHToBbIX
BOJ, C MOMOLLbIO OCHOBHOW M30MSLMM NPOU3BO-
IMUTCS 3ALUMTA KOK CTEH, Tak U dyHaamenTa. [pu
stom TEQOH[ yknapsisaeTcs B kauecTse 30um-
bl TMAPOU3ONSUMOHHOTO MOKPBITUS NOA GyHAC-
MEHTHYIO MAUTY M CO CTOPOHbI HAPYXHOJ
NOBEPXHOCTM CTEH NOABAMbHBIX MOMELLLEHMI.
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B.1.1

TEGOHA Cucrema Tedonp

CTEHUbI

SBAWLUTA
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MHCTPYKLUMA NO YKNAAKE

Cneny¥Te yka3aHUsM MHCTPYK-
UMM MO BEPTUKANBHOW YKNGLKE,
npvBeneHHsIM B pasgene A.2.

[ng obecneyenms 3aLwpTs nop-
BObHbIX CTEH HeO6XOJJMMO TAKXE
BLINOMNHATL CRIEAYIOLIME PEKOMEH-
AOUMM:

[lns 3a1uTb NOABANbHLIX CTEH
BLICOTON He 6onee 2 M, MOXHO
NONb30BATHCA MHCprKLI,Mel\/] noro-
PU30HTANBHOM YKNALKE:

— NpM MCONb3OBAHUM 3TOTO

METOLA MeM6pOHO MOXET YKnapbl -

BOTBCA KOK BLICTYNAMM K CTEHE, AN
06pPA30BAHMS BO3AYLIHOTO 3030-

Pa, TAK M BHICTYNAMM OT CTEHbI.

— NPy YCTPOMCTBE APEHAXHOM
CUCTEMbI K PACYETHOM [MHE NO-
notHa membpansl TEPOHL npu-
6asbte no kpaiHeit mepe 40 cm
ang 06ecneyeHns BO3MOXHOCTH
0bepHyTL ApeHaxHyio TPYOY;

— MeMOPAHA MOXET yKnappl -
BOTbCA KQK BHICTYNOMM K CTEHE
C 0Bpa30BAHMEM BO3AYLIHOTO 30-
30p0, TAK M BLICTYNAMM OT CTEHB;

— YNOXUTb APEHAXHYIO TPYOY
HO CNOM NPERBAPUTENBHO HACHI-
NOHHOTO APEHUPYIOLIErO MATE -
puana (rpasui).

APYITUE CNOCOBbI MTPUMEHEHUA TEGOHAA

— 30MeHa BETOHHOM NOATOTOBKM MO GYHAAMEHT;
— 30LWMTA TMAPOU30NALMM MOANOPHBIX CTEHOK;

— U30NMPYIOLLMIA CNOM MEXAY NMONOM U HACTUIIOM;
— BEHTUMSILMS 1 NPOCYLLKA BHYTPEHHMUX CTEH.

TEXHUYECKUE XAPAKTEPUCTUKN MEMBPAHbI TE®GOHA

MATEPUAJ
LIBET
IIMHA
LLIMPUHA

MOKPLIBAEMOE PACCTOAHWE
(CYHETOM [IBOMHOTO 3AMKA)

BbICOTA BbICTYTOB
MACCA MEMBPAHbI
PA3PbIBHAS CHITA MNP PACTAXEHMM MP./TTOTEP.

OTHOCUTENbHOE YAJIMHEHWE
MPU PACTAXEHMW MP./MOTMEP.

MPEOEN MPOYHOCTU MPU CKATUN
OBbEM BO3AYLIHOIO 3A30PA
INANA3OH PABOYMX TEMIMEPATYP

ANbTEPHATUBHBLIE BAPUAHTHI
PELUEHUA NMPOBJIEMbI

Men B cnyyde BICOKOrO YPOBHA TPYHTOBLIX BOA BOMOXHO
Yephbi npumenere matepuanos TEQOH[ [IPEVH wm TEOOH[
20 OPEVH TIIOC (MembpaHa mONOAHMTENbHO BHINOAHAET
207 LPEHOXHYIO BYHKUMIO).
1,89 m B kauecrse HONONHATENbHOM TMAPOM3ONALMMA M 3CLLMTH

OCHOBHOM BO3MOXHO npumenerne matepuana TEQOH[
8 mm MMoC.
600 r/w?
300/250 H/5 cm
20/25 %
250 kH/m?
5,7 n/m
or-50" Cpo+80°C
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TE®OHQA NJIt0C

Cucrema Tedhonp

B.1.2

CTEHHb

rmapaponsonauuns

VW NMPOBJIEMA

TMAPOM30NAUMA HAPYXHBIX CTEH HUXE HyNEBOJA
OTMETKM — OfIHO M3 BAKHEMLLMX 307104 CTPOUTEb -
CTBA, TAK KOK NPY €€ PeLLeHmu HeobXoammo obec -
NeYunTb CPOK SKCMAYATALMM 3ALLATEI PABHBIM CPOKY
CyxGbl CAMOTo coopysxerusi. VIMEHHO Mo 3ToM Mpu -
4iHe Npu BEIBOPE MATEPMANA, CNOCOBHOTO PeLUNTL
3Ty npobnemy, NPeAnoyTeHMe OTACETCA Tem
MOKPHITHAM, XAPAKTEPHUCTMKM KOTOPbIX OCTAIOTCA
HEM3MEHHBIMM C TEYEHMEM BPEMEHM: BOO- M Na-
POHENPOHULAEMOCTb, CNOCOBHOCTL MPOTUBOCTO-
NPOHUKHOBEHHIO
MEXQHWYECKas MPOYHOCTb (HaNPUMEP, MPH OCag -

aTb KOpHEN pacTeHui,
Ke PA3NMYHbIX YOCTENM 3AAHMS).

OpHako, BNAXHOCTb M NMPOTEYKM BOAb CKBO3b
CTEHbI NOAIBASbHbIX MOMELLEHMI OCTAIOTCH OBLLE
NPOBAEMOit COBPEMEHHOTO CTPOMTENBCTBA.

OCHOBHbIMM NPUYMHAMM 3TOTO ABNAOTCA LOXKLE-
B BOLO M €CTECTBEHHASA BIIAXKHOCTb FPYHTA, MPK-
BOZALLME K MOSBNEHUIO CbIPOCTM B MOMELLLEHMSX.

[ONbITKM YCTPAHMTL 3TH NPOGNEMb! NOCTE 3aBEp-
LIEHWS CTPOUTENLCTBA NPUBOZAT K LOMOMHUTEND -
HbIM MQATEPMANbHBIM 3ATPATAM, COMPSXEHbI
C BOABLLIMMM TEXHUUECKUMN TPYAHOCTAMM U MOTYT
BbI3BATb OMACHBIE MPOLECChI B KOHCTPYKLM COOPY-
XEeHUd.

[Nornowenne noxnesoit Bogsl

1 06PA30BAHME KOHAEHCATA

HQ BHYTDEHHMX MOBEPXHOCTAX CTEH
CrocoBCTBYIOT CO3AAHMIO
HE3[J0POBOrO MUKPOKIMMATA

B MOMELLEHMAX 1 BbI3bIBAIOT

paspyLleHne Cammx CTeH.

'V PELLLEHUE

Haunyuwnm pelueHnem 3tux npobnem senset-
Sl NPUMEHEHUE BOJOHEMPOHULIAEMOTO MOKPBITHS,
BbIIEPKMBAIOLLETO BbICOKME MEXAHMYECKME Ha-
rPY3K¥ 1 06ECTIEUUBAIOLLETO HALEXHYIO M LONTO-
CTEH.

BEYHYIO  3QLMTY

[NapounsonsumoHHbe XAPAKTEPUCTMKM TAKOTO

NOBEPXHOCTH

MOTEPMANA [AOMKHLI CNOCOBCTBOBATL CHUXKE-
HUMIO OTHOCMTENbHOM BACGKHOCTH BHYTPM MO-
MELLEHUN.

brnaroaaps cBomm duaMueckum u MEXaHUYECKMM
csoiictam, membpara TEQOHT MIIKOC cnocob-
HO 06ECNeUNTb 3ALMTY OT «BEPXOBOAKHY MOBbIX
HapyxHbix cTeH. Hanuuue rpyHTOBbIX BOA TREOY-
€T CNEeuMarbHbIX MEPOMPHATHIA.

Bonee toro, npumenerre TECOHL MNIOC pa-
eT ewe OfHO MNPEeMMyLLecTBO: YCTAHOBKA
MEMBPaHLI BLICTYNaMM K CTeHe 06Pa3yeT BO3ayLL-
HbIi 3030P MEXI1Y MOBEPXHOCTBIO CTEHbI M IPYHTOM,
4YTO YBENMYMBAET €€ TEPMOCTOMKOCTb M YMEHbLIG-
€T BIIQKHOCTb, Yy4LIast TAKMM 0BPA3OM MUKPO-
KnMMaT BHYTPM nomeuweHnin. Daktudecky,
CNOCOBHOCTb KOHCTPYKUMM CTEHBI K UCIAPEHHIO
NApPOB BNAMM ABAAETCA HEOBXOAMMBIM YCIOBUEM
AN9 NPEfOTBPALLEHUS 0OPA30BAHMS KOHAEHCATA
HQ ee BHYTPEHHEN CTOPOHE.

Boga, npocauvsaiowancs u3 rpyHTa, BCTpeua-
€T HenpPeoaoNMMbIi Gapsep B BULe MEMOPQHDI
TEDOHA MMOC, kotopoe cnocoberayet oT8O-
Ly BNAMW B APEHOXHbIE TPYObI, PACNONOXEHHbIE
PALOM C GYHAOAMEHTHOM MAUTOM.

HecnoxHble akceccyapsl, Takue kak cneumans-
HbI TPOGUIb U3 NONMITUNEHA BICOKOM MIOTHO-
CTH, 30LUMLLAIOLLMIA BO3AYLWIHYIO KAMEPY, AenaioT
membpansl TEOOH[ MIKOC poctynHoit v non-
HOCTbIO YKOMMAEKTOBOAHHOM CUCTEMOW ANs rapo -
M307149UUN HOPYXHbIX CTEH.

TECOHO TITIOC —
MOeanbHoe pelueHne

ans obecneyeHus
[ONrOBPEMEHHOM 3QLLMTEI
NOBEPXHOCTY HAPYXKHBIX

CTEH OT «BEPXOBOLKM».
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TEDOHJ MJItOC

Cucrema Tedonp

B.1.2

rmaPpounNsonauus
CTEH

CTEHBbI
4k A A A A A A A A A A A A

rmaprpounsonauunsa

TEPOHI MmocC
FOPQHTUPYET A0ATOBEYHYIO
3QWKTY NOBEPXHOCTEN
HOPYXHbIX CTEH OT BAAM

V1 SBRSETCS HOMAYHLWMM
peLIeHem s NOAREPXAHMS
6aronpuaTHOro
MUKDOKAMMATA

BHYTDM MOMELLEHMI.

Boga, Haxopswascs

B IDYHTE, MPY KOHTOKTE

C NMOBEPXHOCTBIO MEMOPAHI
TEQOH MOC,
OTBOAMTCS BHM3

K JpeHaXHOM Tpybe

v 3aTem B BOJOCOOPHbIE

KonoAuebl.
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TEDOHA MIOC Cucrema Tedonp B.1.2

CTEHHBbI
|4k A A A A A A A A A A A A

rmappounsonauus

OrgenoyHsivi npoduib
3QLMLLAET BO3AYLIHYIO KAOMEPY
OT MPOHUKHOBEHMS TPYHTC,

Boab 1 Hacekombix. OH kpenuTcs
CTQMbHEIMM SloBensmu

Jepe3 MMeloLMecs B npogure
OTBEPCTHS, PACMOMOXEHHbIE

BAOMb KPOMKYM MPOGUIIA.

JIBOVHOM 3QMOK C HOHECEHHBIM
GUTYMHBIM FEPMETUKOM
rOPaHTUPYET AOMTOBEYHYIO
3QUKTY OT MPOHMUKHOBEHMS BIATM

MeXnay NONOTHAMM NOKPLITUA.

BosaywHas kamepa,
06PA3YIOLWAACS MY YKNGAKe
TEDOOH MMOC shictynamu
K CTEHe, MO3BOSSET BO3ayXY
LMPKYIMPOBATS MEXAY CTEHOM
1 NOKpPLITHEM, OBECTeYMBAs

CYXOCTb MOBEPXHOCTY.
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TEDOHA NIIIOC Cucrema Tedonp B.1.2
CTEHHBI

rmappounsonsauusga

MHCTPYKLUMA NO YKNAAKE

CnegyiTe ykasaHWsM MHCTPYK -
UMM MO BEPTUKANBHOW YKNOLKE,
npvBeneHHol B pasgene A.2.

[lns obecnedenma rmapousons -
LMY CTEH NOABObHBIX MOMELLIEHMA
HEOBXOAMMO TAKXE BHINOMHSTH
cnefyloLLMe PEKOMEHAALMM:

N
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— NPU YCTPOMCTBE APEHAKHON
CMCTEMbI K PACYETHOM [MHE NO-
notHa nokpeimis TEQOHL MIIOC
npubaBMTL MO KpaiHeH Mmepe
40 cm ans obecrederns BOMox-
HOCTH 0BEPHYTb IPEHAKHYIO TPY-
by;

— PACMONOXMTb  NOAOTHO
NOKPHITUA BBICTYNOMM K CTEHE ANS
06PA30BAHMS BO3AYLIHOM KAMEDbI;

— HOCHINAT HA  MOMOTHO
MOKPLITUS HEMHOTO APEHNPYIOLLE-
rO MQTEPUana (rpaBmii) U ynoXxuTs
HQ HEro APEHAXHYIO TPYOY.

APYITUE CNOCOBbI MPUMEHEHUS TEPOHA NMJIIOC

— TMAPOM3ONALMA GYHAAMEHTOB;
— TMAPOM3ONALMS IKCMNYATUPYEMBIX KPOBESb;
— TMAPOU3ONALMS KOHANOB.

TEXHUYECKUE XAPAKTEPUCTUKU MEMBPAHDI ANbTEPHATUBHBLIE BAPUAHTDI

TE®POHA nilocC PELWWEHWUS NPOBJIEMbI

MATEPUAN MBI [nonwstunex BoamoxHo npumenenne matepuana TEQOHL OPEMH
BHICOKOJ NNOTHOCTH MMOC kak 0CHOBHOM TMAPOU3ONALMK 1 ATA PECTUIALMM

LIBET YepHsii LPEHOXHOM DYHKLMM,

IJTMHA 20 m

LLMPUHA 2,07 m

MOKPBIBAEMOE PACCTOAHNE 1,89 m

(C YHETOM IBOMHOTO 3AMKA)

BbICOTA BbICTYNOB 8 mm

MACCA MEMBPAHbI 670 r/m?

PA3PBIBHAA CHITA NP PACTHXEHIA TP, /MOMEP. 300 /300 H/5 cm
OTHOCUTENbHOE YAJIMHEHWE

MPU PACTAXEHMW MP./MNOMMEP. 20/25%
MPEOEN MPOYHOCTU MPU CKATUN 300 kH/m?
OBbEM BO3AYHOIO 3A30PA 57 n/m

INANA3OH PABOYMX TEMIEPATYP o1-80° Cpo +50° C
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TEDOHA APEMH Cucrema Tedonp B.1.3

CTEHUb

APEHAX N 3AWLUTA

WV NMPOBJIEMA

IpeHax goxaesoil BOAbl HEOOXOmMM AOXe
B Cnyyae obecneyeHus MONHOM MAPOU3ONSLMA
HOPYSKHbIX CTEH.

MNpu HanWumMu rpyHTOBLIX BOA (YHAAMEHTHAS
MAWTA U HAPYXHbIE CTEHbI, PACMIONOXEHHBIE HUXE
YPOBHS 3EMM, SOMXHbI BbITh MOMHOCTBIO 3ALLMLLEHDI
C MOMOLLIO OCHOBHO rapounsonsumu. [Mpu 3Tom,
HEeoBX0AMMO 0BECNEeUUTL 3ALUMTY TAKXE M CAMON
TMAPOM3ONSLUMM, APEHAX M3OLITOYHON BRAMM W
CHUXEHUE AOBNEHWS HA CTEHbl, TAK KOK B TOKMX
CAy4asiX HArpy3ka HA MOBEPXHOCTb MOXET
MPEeBLILIATL OBbIYHbIE MOKA3ATENM B ABA PA3A.

(MOPOU3ONALMOHHOE MOKPLITME MOXET ObiTh
MOBPEXAEHO MATEPHUANOM OBPATHOM 30CHINKM, YTO
NPUBELET K NOSIBNEHMIO MPOTEYEK M NOCTENEHHOMY

'V PELLLEHUE

PO3PYLUEHMIO KOHCTPYKUMIA 3aaHms. Ecan maTepuan
06PATHON 30CHINKK HE OBECNEYNBOET ECTECTBEHHIN
APEHOX BOfbI, PE3KO YBENMUMBAETCH BEPOSTHOCTb
€€ CKOMNEeHHs y NOBEPXHOCTU CTEH M MPOCAUMBAHHS
BAQTM CKBO3b MENKME TPELWHb B OKNEeyHOIl
FMAPOU3ONALMM.

bes gperaxa C apeHaxom

30LLMATA OKIIEEUHO TAPOU3ONALMK 1 APEHAX
BOAbI — HEOBXOAUMOe ycnosue ans obecneyeHus
HOAEXHOM 30LLUMTHI CTEH MOABASbHBIX TOMELLEHMH
MPX HAAMYAM TPYHTOBLIX BOAL.

Xapakrepucrukmn TEOOH[, IPEMH nonrocTsio
YLOBNETBOPAIOT 3TUM TPEOOBAHMSM, NOCKONbKY
3TOT MPOAYKT NPeacTasnseT coboil coyeTaHue
mem6parsbl TEOOH] 1 reotekcTunbHOrO nonoTHa.

Bnaroaaps Takomy coueTanmio, yaanocs cos -
MECTUTb BbICOKHE MEXAHUYECKME XAPAKTEPUCTH-
KM MATEPUONA C GUNLTPYIOLLMMM CBOMCTBAMM
TEOTEKCTUNS, 3TOTOBAEHHOTO M3 NOAMMPOMMIEHA,
sec kotoporo coctasnget 140 r/m”.

[eoTeKCTUb, 30KPENEHHbIN MOBEPX BLICTYNOB
noKpbITHaA, 06pasyet BozayLHbIi 3a30p. OH 06-
NEryaeT OTTOK BNAM K [PEHAKHOM Tpy6e, pacno -
TIOXEHHOM PAZOM C GYHAAMEHTHOM MAUTOM.

DOKTUYECKN TEOTEKCTUNL BLIMOMHAET YHK-
UMIo GUILTPA ANt AOKAEBOM BOABI, HAKAMIWBAKO-
Lenca B rpyHTE. DTOT GUNLTP 304€PXMBAET
MEIKME YaCTULbI TPYHTA, OBBINHO MELLIGIOLLME HOP -
MAsILHOMY OTTOKY BOZbI.

Mpourocts TEOOH[a HapasHe ¢ apyrvmu ero
XAPAKTEPHUCTUKOMM OBECMIEUBOET NOMHYIO 3aLLM-
Ty ocHOBHOM rapounsonsumn. CreumonbHo pas -
PABOTAHHAS MHCTPYKLMS MOMOXET MPABMILHO
YNOXHTb U 30KPENUTL MOKPbITHE. SALLMTHBIA NPO-
GuIb y NOBEPXHOCTM 3EMIM 30KPOET BEPXHIOIO
KPOMKY MOKPBITUS 1 3OLUMTUT KPQM reO0TEKCTUIIb-
HOTO MONOTHA.

MPOCAYUBAHME

MPOCAYUBAHME

DOABJIEHME TPYHTA LABTEHME [PYHTA

NPOCAYUBAHME

-

jp=elel hil IPEMH B.1.3
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TEDOHA APEMH Cncrema Tedonp B.1.3

CTEHUbI

APEHAX U 3AWLUTA

MHCTPYKLUMA NO YKNAAKE

BEPTUKAJIbHAS YKJIAAKA

CrenyiTe yKa30HMIM MHCTPYK-
UMM TIO BEPTUKOLHOM YKICAKE,
NpeacTaBneHHoi & pasgene A.2.

[Llng npasunsHON yknaaku
TEQOHL, [IPEMH Heobxomnmo
TAKXE BHINONHMTL CreayloWme
TpeboBaHMS:

— Np1BABMTH K POCYETHOM k-
HE NONOTHA MEMBPAHBI MO KPQHEN
mepe 40 cm ans obecneyenis Bos-
MOXHOCTH OBEPHYTb APEHAXHYIO
PY6Y;

— YNIOXWTb MEMBPQHY BHICTYNOMA
W TEOTEKCTWIbHBIM MONTOTHOM HAPYXY;

— OTAENHTb F€OTEKCTUIL OT Bbl-
crynos TEOOHLa Ha gamHy 1 mans
NOCNeAyIowWero NpeaoXpaHeHHs
APEHOXHOW TPYObI OT NonagaHmsa
rpyHTQ;

— YNOXMTb PEHOXHYIO TPYOY HO
TE®OHL v npepgapwTensHO HaCk -
NAHHbIA APEHMPYIOLLMIA MaTepHran
(rpasmi);

— 0BEpPHYTb OTAENEHHbIM reoTek-
CTUIIbHbIM NOSIOTHOM APEHAXHYIO
TPyby;

— NPUCHINATH HEBOMBLUMM KOIH -
YECTBOM APEHUPYIOLLETO MATEPHO-
na Tpyby, 4ToBbl BCE 3MEMEHTHI
CMCTEMbI OCTATMCh HA CBOWX MECTAX
npy 0BPATHOM 30ChINKE.

TEXHUYECKUE XAPAKTEPUCTUKU MEMBPAHBbI TE@OHA APENH

AT P Al [BI B coueTaHMM C NONOTHOM 13 NOAUMPONMNEHA
BT YepHblil + Genbiit

T A 20 m

P A 2,07 m

MOKPLIBAEMOE PACCTOHME (C YYETOM ABOMHOTO 3AMKA) . .....ooooei 1,89 m

BBICOTA QUEMKM . .o 8,5 Mm

MACCA MEMBPAHDI .. 740 r/m?

B TH. NONOTHA U3 MONMMPOTIMIEHA e 140 r/m?
BOLOMPOMYCKHAA CITOCOBHOCTD ...t 100 n/m? cek (reotekctuns,
PA3PBIBHAS CHINA NMPU PACTDKEHMM TIPOL./ MOMEP. ... 500/ 500 H/5 cm
OTHOCUTENIbHOE YAJIMHEHWE MPU PACTAXEHMM PO,/ MOMEP. ... 20/25 %

MPEOEN MPOYHOCTUTIPU CKATUM e 300 kH/m?

OBBEM BO3IAYLUHOTO 3A30PA oo 5,7 n/m?
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TEPOHJ, APEMH MJIIOC

Cucrema Tedhonp

B.1.4

CTEHDb

APEHAX MW rnagepoumnsonaunsa

VW NMPOBJIEMA

[peHax [oxnesoi Bofbl K OCHOBAHHIO GyHAAMEH-
TA — OAHA M3 BAXHEULIWX MPOBIEM, TOK KAK HOKA -
MNMBAHWE BNATM Y CTEH CO3RAET HEBNArONPUATHIN
KIMMOT BHYTPM NOABASbHbIX NometueHnit. OTteyTcr-
BME APEHMPYIOLLETO MATEPMANA AAXE NPH HEBOMb-
WKX MOBPEXAEHUAX OKNEEYHOM MMAPOU3ONSLMM
MPUBOANT K MPOTEYKAM, TPEACTABNSIOLLMM ONACHOCTD
ANS HECYLLMX CTEH 3AAHMS.

[peHaxHble KOHONbI, YCTPAMBAEMbIE BLOSb CTEH,
30COPSIOTCH MENKUMM HACTULIAMU TPYHTA 1 MyCOPOM,
NPUHECEHHBIMM LOXAEBOW BOLOM.

Bonee Toro, rpyHT, HOCHILLEHHI BIATO#M, CO3A0-
€T [GBMEHMe HA CTEHbl, BABOE MpeBhILIAIOLiee
0BbIYHOE 3HAYEHME.

B takux ycnosusix coseplueHHo Heobxoamma Ha-
AEXHAR APEHAXHAS CUCTEMA.

bes gperaxa

'V PELLLEHUE

C apeHaxom

TEOH[ APEMH MIKOC — 370 matepman, co -
croawmit u3 membpans TEGOH[ MIIOC w
rEOTEKCTULHOTO MONOTHA M3 NOAMNPOMMAEHA.

Bnaropaps Takomy coyetanmio, Gbinn cosme-
weHsl ruapousonupytolme ceoictsa TEQOH[
MMOC n punbTpyiomMe — NonoTHA, KOTOPOE
MMEET BLICOKME SKCMYATALMOHHBIE 1 TEXHMYECKME
XQPAKTEPUCTMKH.

[€0TEKCTMAb, 3aKPENIEHHbIN NOBEPX BLICTYNOB
membpaHsl, 0bpasyeT BO3AYWHbLI 3030p.
On obecneunBaeT HaExXHbIM OTBOA BOA K Ape-
HQXHOM TPY6Oe.

DaKTUYECKH, TEOTEKCTULHBIA MATEPUAN Cy-
XHT GUABTPOM A8 OCAAOHHOM BOABI, HOKANAMBA-
IOLLENCA B TPYHTE, W NS MEKMX YOCTML, NOYBbI,
0BbIYHO 30COPSIOLLINX APEHUPYIOLLMI MATEPUAN
1 MELLQIOLLIMX HOPMAbHOMY OTTOKY BAGTH.

TMAPON3ONAUMOHHBIE CBOMCTBA MEMBPaHLI
06€eCneunBaOTCA ABOMHLIM FEPMETUYHBIM YNNOT-
HEHMEM MEX/Ty €€ NONOTHAMM, OSTOMY CTEHb 3Aa-
HWit BCErAa OCTAIOTCA CYXMMM.

MPOCAYUBAHME

MPOCAYUBAHME

DABNEHUE TPYHTA

NPOCAYUBAHME

NABNEHUE TPYHTA
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TEPOHA APEMH
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TEDOHA APEMH MITIOC Cucrema Tedonp B.1.4
CTEHHBI

APEHAX MW ruappounsonauunsa

MHCTPYKLUMA NO YKNAAKE

BEPTUKAJNIbHAA YKJNIAAKA

CnepyiTe yKa3aHMIM MHCTPYKLMH — npucsinats TpyGy rpasmem
MO BEPTUKOIBHOMN YKIIOAKE, MPEACTAB - AN 0OECneYeHns COXPAHHOCTH
neHHol B pazgene A2, CUCTEMBI B IPOLIECCE 0BPATHOM 30-

CHINKH CTEHI.
[Lng npasunsroi yknamku TEOOH[
OPEMH MIIOC Heobxommmo Takxke
BHITOMHATL ClIEAyIoWME TPEBOBAHMS:

— MPM YCTPONCTBE APEHOAXHOM CH -
CTEMbI HEOBXOIMMO K POCHETHOM A -
He NONOTHA NPUGABMTL NO KPaKHEN
mepe 40 cm ans pasMeLLerus Ha Hem
PEHAXHON TPYOb;

— YNOXUTb MEMOPAHY BEICTYNAMM
W BPEHAXHbIM NONOTHOM HOPYXY;

— IN9 3LUMTEI APEHCKHOM TPYObI
OTHENNTb MOMOTHO OT BLICTYMOB MO -
KDbITHS NPUOMMASUTENBHO HA AnHy 1 M;

— HOCHINATb HEBOMBLIOE KOMMYECT-
BO FPOBMS HO HUXHMIA KPAW NMOKPBITHS,
30TEM YNOXUTb APEHAXHYIO TPYOY;

— obepHyTb ApeHaxHyio Tpyby
CBOBOAHbIM KPOEM FE0TEKCTNS;

<
= APYTUE CNOCOBbLI TIPUMEHEHUS TEOOHA APEMH MJIOC
O — APEHOX W TMAPOU30NALMS BHELLHEN CTOPOHbI CTEH;
Q — APEHOX, TMAPOU3ONALMS M 3ALUMTA OT KOPHEN BUCAYMX CALOB;
= — APEHOX W TMAPOU30NALMS KAHANOB;
— APEHAX W TMAPOU3ONALMS TOHHENEHN.
X
a
=
= | TEXHMYECKME XAPAKTEPMCTUKM MEMBPAHbI TE®OHA APEAH MIIOC
8 MATE P U AT MBI 8 coueTaHmm c NOAOTHOM M3 NOAUNPONUIEHA
E BT yepHblit + Genbii
I A 20 m
P A 2,07 m
MOKPLIBAEMOE PACCTOSHME (C YYETOM ABOVHOTO 3AMKA) ..o 1,89 m
BBICOTA BBICTYIIOB ..o 8,5 Mm
MACCA MEMBPAHDL . .. 780 r/m?
B TH. NONOTHA U3 MONMMPOTIAIIEHA .o 110 r/m?
BOOOMPOMYCKHAA CITOCOBHOCTD ... 17 n/m? cek reotekctuny,
PA3PBIBHAS CHIA MPU PACTDXEHMM TIPOL./ MOMEP. ... oo 500/ 500 H/5 cm
OTHOCUTENBHOE YAJIMHEHWE MPU PACTAIXEHMM MPOLM./ MOMEP. ... 20/25%
MPEOEN MPOYHOCTU NP CKATUM o 300 kH/m?
OBBEM BO3IOYLUHOTO 3A30PA .o 5,7 n/m?
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TEPOHS

Cucrema Tedonp

B.1.5

SAWLNTA ®PYHOAMEHTOB U NEPEKPbLITUMN

[Mpodunmposarme rpyHTa, NpoBEREHHEe 3eMNAHbIX
PaBOT 1 ykNaaka GETOHHON NOArOTOBKM — NEpPBbIE
MepONpPUATHA B MPOLECCE CTPOUTENBCTBA 3AAHMI.

IMpu NOAroTOBKE OCHOBAHMS ANS GYHAAMEHTHBIX
MAUT, LOKOMbHbIX CTEH, MAHENeWn nepekpbITUi,
OMOPHBbIX CTONBOB, NPOM3BOANTCA AONONHUTENLHASA
BbIEMKA TPYHTA Ha rmybuHy 10 cm Hike OTMETKM
GYHAAMEHTA, TOK, YTOOb CO3AATL OCHOBAHME AN
PA3MELLEHNS OPMUPYIOLLEN KOHCTPYKLMM, 3ANIMBKH
W 30TBEPAEHMS BETOHA.

YMeHbLIEHHE TYOUHbI BBIEMKM IPYHTA C Y4ETOM
TOTO, 4TO NPOUECC Er0 HUBENMPOBAHMS JOCTATOYHO
TPYAOEMOK, 3HQUYMTENBHO COKPOLLOET BPEems W
duHaHcoBbIe 3aTpaTh. HebGnaronpusaTHbie NoroaHsie
YCNOBUA TAKKE 3HAUYMTENBHO PACTATMBAIOT BPEMS
30NMBKM W OTBEPXAEHMS GETOHHOMN NOATOTOBKM.

WV NMPOBJIEMA

VW PELLIEHME

Mcnonbsosanme memobpansl TE@OHL asnset-
CA HAWNYYLWIKMM PELLEHUEM MPKU 3AMELLEHUN TPA-
OMUMOHHOM BETOHHON NOArOTOBKM, TAK KAK
YAQYHOE COYETAHME TEXHUYECKMX XAPAKTEPUCTUK
1 cnocoba yknaaku AAET BoMbLUME SKOHOMUYECKME
NPEeMMyLLECTBA.

[Mocne Toro kKak KOTNOBAH BLIPLIT HA 1-2 caH-
TUMETPA HUXKE OTMETKM BYHAAMEHTA, FPYHT CHM-
BENMPOBAH W yTPAMBOBAH, yKNAAbBAETCA
TEDOHL. Yuutbizas To, 4TO NOTOAHbIE YCNOBMS
He BAMAIOT Ha NpoBeaeHne paboT, npouecc yk-
NQAKK MPOUCXOAMT BLICTPO.

Marepuan MoXeT MCnonb30BaTLCS B NOObIX CH-
TyQUMAX 1 TPYHTAX, TAK KOK QBCOMIOTHO He nog-
LOETCS THAEHMIO U BbIAEPXKMBAET BbICOKME
MEXAHUYECKME HATPY3KM.

DKkOoHOMUYECKMI 3bdEKT OT NpUMeHeHus
membparsl TEOOH[ cocrasnaet 6onee 60 % no
CPABHEHHIO C TPAANLMOHHBIMU METOIAMM BLIMOS-
HEHWS NOArOTOBKM BYHAAMEHTHBIX OCHOBAHMH.

Bornee Toro, 370 NOKPLITUE CNYXUT HOREXHOM
30LWNTON GYHAAMEHTOB M CTEH OT PA3PYLUMTEb-
HOTO MPOHWUKHOBEHMS KOPHEN PACTEHMIM, OHO yC-
TOMYMBO K BO3[ENCTBMIO PA3NUYHBIX XMMUYECKMX
BELLECTB 1 ABNAETCA NPEKPACHBIM PA3AENUTENb-
HbIM CTIOEM At POASIMYHBIX MATEPUASOB.
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TE®OH, Cucrema Tedhonp B.1.5

BAﬁMTA dDYHHAMEHTOB M NEPEKPHLITUMN

BAMEHA BETOHHOW NMOATOTOBKMU

MHCTPYKLUMA NO YKNAAKE

D 3

YKAAAKA MO FOPU3OHTANIBHOM NMOBEPXHOCTHU

OYHOAMEHT,
HUXHWUIA OBPE3 CTEH,
MIUTA

Crenyre YKasaHsiv MHCTRYKLIN

MO YKNOAKE HA rOPU3OHTANbBHBIX MO -

BEPXHOCTSX, PMBEAEHHOM B pa3aene
A2.

[Jna nposmnsHon yknoaki TEOOH -

Lo npy 3awte GyHaoMeHTa v nam He-
06X0mMMO TaKXE CNemosaTs W
HEKOTOPBIM JDYTM YKO3AHMAM:

— BHIOMPQIATE TPYHT BCErO Ha
1-2 ammybxe, yem TpebyeTcs ans ca-
MOrO QYHAAMEHT;

— K Tpebyemolt WiHe MaTepHana
HEOBXOIMMO OTMEPHTb ELLIE KOK M-
Himym 30 e

— YNOXMTE MEMBPQHY BLICTYNaMA
BHM3 (B CTOPOHY rpyHTa);

— COEQMHEHNE PA3HBIX YOCTEN
MEMBPCHBI OCYLLECTBNFETCA OCPEACT-
BOM HOXECTO KK MiHuMyM B 20 cv;

— YKNOAbIBAMTE QPMATYPY BMECTE
C COOTBETCTBYIOLMMA PACTIOPKAMM
nenocpencteerHo Ha TEPOH [pac-
NOPKY OBBIYHO UCTONB3YIOTCA AN TO-
ro, 4ToGbl CTEPXHM APMATYPSI
OKA3QMMCb BHYTPY BETOHA).

OMOPHbIE CTOJBbI

Mpu yknaake TEQOHMa nog
OnopHble CTONBbI, KOK NPABMNO,
BuGMpaIOTCA HeGOMbLIME U y3KMe
CEXLMM TPYHTC.

Mpn yknaske TEOOH[a noa
[CHHbIN TMN GYHIOMEHTA, HEOOXO0-
[WIMO NPUHATH BO BHUMOHME Crieny-
IOLLME YKO3OHMS:

— BLIGUPQHTE TPYHT BCErO HA
1-2 cm mybxe, yem Tpebyetcs ana
CaMOTO GyHLAMEHTQ;

— M3MEPbTE [IMHY M WMPUHY
YHAAMEHTQ 1 OTPEXLTE HEOBXO -
anmoe konnyectso TEPOH[a;

— YIOXUTE MEMOPAHY BLICTYN-
MM BHMS;

— COEOMHEHMe PA3HbIX YacTen
MEMOPAHBI OCYLLECTBARETCS MO -
CPEMCTBOM HAXNECTA NPUMEPHO
8 20 com;

— YKNOAbIBOWTE APMATYPY BMEC-
Te C COOTBETCTBYIOLMMM PACTIOP-
KOMM  HEMOCPEACTBEHHO HO
TEDOH] (pacnopku 0bbiuHO mc-
NONb3yloTCs Ana TOro, 4YTobl
CTEPXHM OPMATYphl OKA3QMCh
BHYTPHM BETOHA).

APYITUE CNOCOBbI MTPUMEHEHUA TE@OHAA

— 3awmTa BHELUHEN CTOPOHbI CTEH,;

— B KOYECTBE U3ONMPYIOLLLErO CNnoa Mexay nofiom n HaCTUIiom,;

— 30WWMTA NOAMNOPHbLIX CTEH;

— BEHTUNAUMA U APEHAX BHYTPEHHUX CTEH.

TEXHUYECKME XAPAKTEPUCTUKU MEMBPAHbI TE®OHL

MATEPUAN
LIBET
IJIMHA
LUMPMHA

MOKPLIBAEMOE PACCTOAHWE
(CYHETOM [IBOMHOTO 3AMKA)

BbICOTA BbICTYTOB
MACCA MEMBPAHbI

PA3PBIBHAS CHNA TP PACTSXEHIM MP./MOTEP.

OTHOCUTENbHOE YAJIMHEHME
P PACTAXEHMM MP./TMOMEP.

MPEOEN MPOYHOCTU MPU CXATUN

OBbEM BO3AYLHOIO 3A30PA

INANA3OH PABOYMX TEMIMEPATYP

MBM
YepHbiit
20 m
2,07 m
1,89 m

8 Mm
600 r/m?
300 /250 H/5 cm

20/25%

250 kH/m?

5,7 n/m?

or-50°C no +80° C

ANBbTEPHATUBHbLIE BAPUAHTbDI
PELWEHNA NPOBJIEMbI

Bosmoxwo npumererme membparsl TEGOH[] HP, kak mate-
pI/ICU'IO C NMOBbILLEHHbIMM I'IquHOCTHbIMM XOpOKTepMCTMKOMM.
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TE®OHQA NJIt0C

Cucrema Tedhonp

B.1.6

SALLIMTA DYHOAMEHTOB U MNJIUT, HAXOOALLMXCA B KOHTAKTE C TlPYHTOM

rmapaponsonauuns

VW NMPOBJIEMA

Boaa, npocauusaiowasca 13 rpyHTa 1 ero
€CTECTBEHHAS BIAXHOCTb — BOT OCHOBHbIE MPUYH-
Hbl NOCTENEHHOrO PA3PYLUEHNS NOA3EMHBIX KOHCT-
PYKUMIA 1 YXYLLIEHUS MUKPOKIMMATO NOABCSbHbIX
NOMELLLEHNN.

OTcyTCTBUE HOREXHOM 30LLUMTEI BYHAAMEHTHOM
MAWTHl UK NEPEKPLITUS OT BAIATM CO BDEMEHEM NPK-
BOAMT K BO3HWUKHOBEHHIO W PASBUTMIO HETATMBHBIX
NPOLECCOB B KOHCTPYKLMM 3AAHMS B LENOM.

B 30BUCUMOCTM OT TUNA HAMOJIbHOIO NOKPbLITHA, Cbl -
POCTb WK BAATA, MPOHUKAIOLLME CKBO3b NEPEKPbI-
TME MM NAUTY QYHLOMEHTA, MOTYT MPOSBASTLCA
No-pPA3HOMY:

— NAUTOYHOE MOKPLITUE NErKO NPOMYCKOET Cbi-
POCTb M CNOCOBCTBYET NOAAEPKAHMIO BLICOKOM OT-
HOCMUTENbHOM BNAXHOCTH BHYTPM NOMELLEHMA,;

— BUHWIIOBOE MOKPLITHE (MUHONEYM), ABRsIOLLEEe-
€A1 MO CYTH BOAOHEMPOHULAEMbIM, UMEET TEHAEHLMIO
K 0BPA30BAHHIO B3AYTHI W NY3LIPEN MO NPUUMHE PA3-
PYLUEHMs KnesiLiero CocTaea;

— HQ AepeBsiHHbIX NONAX MOSBNSETCA NNEeceHb U
Apyrve rpubkosbie 06pa30BaHHS.

Ewe onHa npobnema NoMeLLeHHi, HOXOAALLMXCA
B MPSMOM KOHTQKTE C FPYHTOM, KACAETCS PAROHA,
CMOCOBHOTO HOKAMAMBATLCA B NOABANAX B HOMbLUMX
WM MNbIX KOMMYECTBAX, U NPEACTABNAIOLLETO ONAC-
HOCTb ANt 300POBbs NoAei. [TpUMeHEHUE HABEXHO
3ALLMTBI OT ra3a NPENATCTBYET €ro CKananBaHMIO B
MOMELLEHHSIX 1 CMOCOBCTBYET OTBOAY rA30 BAOMbL CTEH
B aTMocdepy.

'V PELLLEHUE

TE®OHL MNOC, 6narogops csovm duan-
YECKUM M MEXQHMYECKMM CBOMCTBOM, SBMAETCA
LOSMOBEYHbIM MMAPO- Y TA30M30NSLMOHHBIM MOKPbI-
TUEM, BbIAEPXMBAKOLWNM BbICOKME BHELLIHWE HA-
TPY3KM M SBASIOLLMMCA HOLEXHbIM OCHOBOHWEM AN
bOPMHUPOBAHHMA APMUPOBAHHOM XENE300ETOHHOV
bYHAAMEHTHOMN MAKTI.

Kpome Toro, k npeumyliectsam marepuana
TEQOHL MMOC otHocsTea cnocobHocTs pac-
npeaensTb Harpy3Kky, a TAKXe 3aLwuLaTh GyHaa-
MEHT OT He6J'IOI'OI'Ipl/19|THOI'O BO3,D,el;1CTBl/19| BNAIN.
Mpn HM3KOM Hecywen CnoCoBHOCTU TPYHTA K
Hanuumn rpyHToeeix Bog TEPOH[ TNMOC -
peLeHue AN ABYX PO3NHYHLIX TPOBIEM.
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TEDOHA NIIIOC Cucrema Tedonp B.1.6

SALLIMTA DYHOAMEHTOB U MNJTAT, HAXOOALLIMXCA B KOHTAKTE C TlPYHTOM

rmappounsonsauusga

TE®OHA NitoC
DyHoameHTHas nanTa

3ALUMUTHLIN
npwu OTCYTCTBUM LOPEHMPYIOLLMA NMPO®UND

IPYHTOBbIX BOJ MATEPUAN
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LNPEHAXHAS
TPYBA TEDOH[ NMoC
TE®OH[, NMoC
() 3ALUMTHBIN
HOOMEHTHQAS NamTa .
’ LOPEHUPYIOLWMM NPO®UIIb
npy Hanu4um MATEPMAN wPOMONSAS

PYHTOBbIX BOA

| | |
BETOHHAS NOATOTOBKA rTMapon3onaung TE®OHJ NNtoC




25 \

TEDOHA MIOC Cucrema Tedonp B.1.6

SALLINTA BYHOAMEHTOB U NMJINT, HAXOOALLIMXCA B KOHTAKTE CTPYHTOM

rmapounsonauunms

B cnyuae otcytcremsa rpyHTosbix Bog, TEQOHL
MIMOC, ynoxeHHbiit nog GyHLAMEHTHYIO NAKTY Bbl-
CTYNOMM BHW3, CNOCOBCTBYET OTBOAY NOYBEHHON
BNIQIM B CTOPOHY OT COOpPYxeHuit. [pun 31om, uc -
Knto4yaeTcs HeI'IOCpe,D,CTBeHHbIl‘/} KOHTOKT 6eTOHO
C FPYHTOM W, KPOME TOTO, COXPAHAIOTCS GUIUKO-
MEXAHUYECKME CBOMCTBA GETOHA.

0
o
O
Q
(=
_
g
T
@)
o
i
[—

B criyuae npucyTcTema rpyHTOBbIX BOA M MPK MO -
CTOSAHHOM KOHTOKTE GYHAAMEHTHOM MANTHI C BO-
10, HEeoBXOAMMO YNOXMTb OAMH-IBA CNOS
TAPOM3ONAUMOHHOTO MATEPUANA HA BbIMOHEH-
HYIO HOIEXALLYIM OOPA3OM M BBIPOBHEHHYIO MO -
rotosky. CsobofHbE KPaAs rMAPOM3ONALUM

TE@OHI MNOC cospaet

AOMNONHNUTENBHYIO 3ALUMTY 1 MOXET BNOCNEACTBUM LOMKHbI BbITb 30BEAEHBI HO BEPTH-

KQnbHbIE CTEHbI. 3ATEM HA TMAPOU30NALMIO YK -
avisaetcs seictynamu seepx TEQOHL MIIOC,
NPESOXPAH:AA €€ OT MEXAHUYECKMX NOBPEXAEHM

3aMEHNTb OBBINHO UCTIONb3YEMYIO

'V PELLEHUE

6ETOHHYIO NMOArOTOBKY.

11 CO3AABOA MAEATbHYIO MOBEPXHOCTb AN U3rOTO -
BNEHMA APMUPOBAHHON QYHAOMEHTHON MNMTLI.
TEDOOHL MMOC 06pasyeT aononHuTenbHyiO 3a -
LUMTY NEPEKPLITUSE OT TPYHTOBLIX BOA.

30WwmTHbIR Cow, obpasyemsii matepuanom TE -
GOHLO MMOC, cyxut HaaexHbim 6apbepom ana
POAOHA, NPEAOTBPALLAS €r0 CKAMAMBAHME B MO -
BANOX W CNOCOBCTBYS BbIBOAY 3TOMO rA3Q B ATMO -
coepy.

Mpenmywecrsom TEGOHL MNOC ssngetca
M TO, YTO NPU 3ALLMTE OCHOBAHMM OT BOABI OH YC-
NELHO 30MEHSET MOATOTOBKY 13 TOLLEro GETOHA
(cm. paspen B.1.5).

OYHOAMEHTHAS

non M3ONSUMOHHBIM | MIUTA TEOOHL NMOC
OCHOBAHMUE MATEPMAN
nonaA

TPYHT
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TEDOHJ MJItOC

Cucrema Tedhonp

B.1.6

SALLIMTA DYHOAMEHTOB U MNJTAT, HAXOOALLIMXCA B KOHTAKTE C TlPYHTOM

D 3

rmappounsonsauusga

MHCTPYKLUMA NO YKNAAKE

FTOPU3OHTAJIbHAA YKJAAKA

Crieny#Te YKO3QHMAM MHCTPYK -
LMW 1O YKNQLKE HQ TOPU3OHTAMb-
HYIO MIOCKOCTb, MPUBEAEHHON
B pasnene A.2.

[lns obecnedenma ruapomsons -
LMV AT, GYHIOMEHTOB W OMIOPHBIX
cTon60B HEOBXOAMMO TaKXe Cre-
AOBATHL M HeKOTOprM ,D,p\/I'MM yKCl'
30HUAM:

— MNOWOAKA N0g QYHAAMEHT
[OMXHQ BbiTh TLIATENBHO BHPOBHE-
HO;

— K Tpebyemolt annHe mare-
pUQNa HEOBXORMMO OTMEPHT eluie
kak muHrmym 30 cm, yTobbl 0bep -
HYTb NEPeKpLITE MK 30BECTH
MOTEPUON HO BEPTUKAIBHYIO MO -
BEPXHOCTb;

— MeMOPAHQ YKNOABIBAETCA Bbl-
cTynamu BHM3 ang obecneyenus
abCONOTHO POBHOI NOBEPXHOCTH
NOA METANAYECKYIO OPMATYPY.

Mpw ncnonbsosarmn TEGOH]
MMOC s mectax, rae ectb nps-
MOV KOHTOKT C rDYHTOBBIMM BOAQ-
M1, Heobxomnmo 0bpaTHTh
BHMMOHME TOKXE HQ CreayioLLee:

— nocne BuGOPKA IPYHTA 1 OT-
KQUKM M3NULLIKOB BOAbI, PA3POB-
HSMTE JHO NNOLLOAKK;

— NPY U3MEPEHMH TPEBYEMON
AMMHL MaTepuand, Bel nomxHel
3HQTb TOYHbIE PAZMEPbI 3ALLMLC-
€MOV MOBEPXHOCTH;

— YMOXHTb B KQUECTBE NOAYLL-
Kh nod  GYHAAMEHT  Cnoi
Towero 6etoHa, nocne 4ero
HAMNOBUTL OBMH WM [BA CIOS
BUTYMHOTO MOKPLITS;

— ynoxuts TEOOH[ MMOC
(BbiCTYNOMM BBEDX) HEMOCPEACT-
BEHHO HO TMAPOM3ONALMOHHOE
MOKPbITUE M OCYLLECTBMTH 30118~
KY QYHAAMEHTHOM MAKTHI;

— nocne Toro kak GyayT Bo3-
[BUTHYTbl BHELUHME CTEHbI, 3 -
BEPHYTb GUTYMHOE NOKPHITHE
HOBEPX W COCTHIKOBATH €50 C TQ-
KVM € NOKPLITUEM HO CTEHE. 3a-
Tem 3awutute credsl TEQOH]]
MMOC cornacHo MHCTpyKuMH
8 paspene B.1.2.

APYITUE CNOCOBbI MPUMEHEHUS TEPOHA NMJIIOC

— rmppounsonaumusa BHELLUHEN CTOPOHbI CTEH;

— IMAPOM3ONALMA MIOCKUX KPbILL (MHBEPCMOHHbIE KPOBM);

— rMApOUn3oNAUMa NOANOPHbLIX CTEHOK;

— MMApPOM30AaLMa KAHAITOB.

TEXHUYECKUE XAPAKTEPUCTUKU MEMBPAHbDI

TE®OHA NOC
MATEPMAN

LIBET

IIMHA

LLIMPUHA

MOKPLIBAEMOE PACCTOAHME

(C Y4ETOM LIBOMHOTO 3AMKA)

BbICOTA BbICTYTOB
MACCA MEMBPAHDI

MBI (nosmatunen
BLICOKOM MNOTHOCTH

YepHbiit
20 m

2,07 m
1,89 m

8 mm
670 r/m?

PA3PbIBHAS CHITA MNP PACTAXEHMM TP./TIOTEP.

OTHOCUTENBHOE YAJIMHEHWE
MPU PACTAXEHMW MP./MOMMEP.

MPEOEN MPOYHOCTU MPU CKATUN
OBbEM BO3AYHOIO 3A30PA
INANA3OH PABOYMX TEMIEPATYP

300/ 350 H/5 om

20/25%

300 kH/m?

5,7 n/m?

ot -80 °C no +50 °C

ANbTEPHATUBHbIE BAPUAHTDI
PELUEHUA NMPOBJIEMbI
Bosmoxwo npumererme membparsl TEGOH[] HP, kak mate-
pMCIJ'IO C NMOBbILLEHHbIMM I'IquHOCTHbIMM XOpOKTepMCTMKOMM.
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TE®OHA APEMH MITIOC Cucrema Tedonp B.1.7

I'IOHI'IOPHbIE CTEHKMHW

VW NMPOBJIEMA

KoHCTpyKUMa APEHaXHOM CUCTEMbI MOAMOPHbIX
CTEHOK OBbIYHO COCTOMT U3 HACHIMHOTO APEHHPYIO-
Wero MaTepuana, APEHOXHbIX TPYD, YNOXeHHbIX
Y OCHOBQHMS CTEHKM C LeNbio OTBOAQ BOAbI B Ce-
UMQbHbBIE BOLOCOOPHMKM, W/UiK PAAOB CKBO3HBIX HQ-
KIOHHBIX TPYBOK WMAM MpOpesei B KOHCTPYKUMM
CTEHKM, TAKXE MNPEeAHA3HAYEeHHLIX ANA OTBOAA
BAQM, HOXOAALIENCS B rPYHTE.

Bona, npoxoasias yepes oTBepCTMA B CTEHKe,
CTEKQET BHU3 K BOLOCTOUHOMY xenoby. [ocneanmi,
OfIHAKO, MOXET NePEnOHATLCS, B PE3YNbTATE YEro
BOAQ HAYMHOET 3ANMBATL TPOTYAP MM NPOE3XYIO
yacTb. bonee Toro, camm 3T OTBEPCTMA MOTYT 30-
COPATHCA MENKMMM YOCTULOMM FPYHTA MW MyCOPOM,
NPUMHECEeHHbIM I0XAEBOI BOfON. BenencTsme 31oro,
BOAIG CKANAMBAETCA B PYHTE, HOMHOTO YBEAMUUBAS
€ro BEC, 0 CIEAOBATENLHO, U AABNEHME HA NOANOP -
HYIO CTEeHKY. 3HaYEHME NABNEHMS MOXET YIBANBATb-
Cq MO CPOBHEHWMIO C OBLIYHONM BEAMYMHOM (3TO
30BMCHT OT TMNQ FPYHTA 1 ero ko3GOUUMEHTA BHY -
TPEHHEro TpeHms).

OnacHOCTb TAKXE MOTYT NPEACTABASTL KOPHH A€ -
PEBbLEB M KYCTOB, MPOHMKAIOLLME B CTEHY W NOCTE -
MEHHO PA3PYLWAIOWME ee.

'V PELLLEHUE

APEHAX, 3AlWLUTA M rmapounsongauums

Cucrema TEOOH[ APEMH MIIIOC He ssns-
€TCA BCErO MMLLb ANbTEPHATUBOM TPAAMUMOHHbIM
ancremam. OHa npeactasnger cobok okoHUaTeb-
HOE pelueHre NPoBNemsl APEHAXA U TMAPOU3O -
naunu I'IOﬂ,I'IOprIX CTEHOK.

Bo-nepesix, matepuan TEGOHI APEMH
MIMOC raponsonmpyeT CreHky 1 3aMIaeT ee
OT BHELIHWX BO3AENCTBUHN, TAKMX KOK: KOPHW PaC -
TEHWH, XMMUYECKME BELLECTBA, CONEPXALIMECS B
soge (Hanpumep, cynbdatsl v xnopuabi). Bo-ato-
PbIX, APEHAX CKAMMBAIOLLENCS B NOYBE BOAb! OCY-
LLIECTBNAETCS HE TOMBKO C MOMOLLBIO APEHAXHOTO
MQTEPMAaNa, yIOXEHHOTO Y CTEHbI, HO TAKXE 1 30
CYET BO3AYLUHON Kamepsl, 06pasyioLLenca mex-
11y MeMBPaHO 13 NOAM3TUAEHA BLICOKOM MNOTHO-
CTnu I'IOJ'IMI'IpOI'IMJ'IeHOBbIM NOJIOTHOM. HI/I no4ysaq,
HW KOMHW HE MOTYT 30COPUTb 3Ty APEHAXHYIO
ancTemy. Bea Bopa crekaeT BHU3 M NONaaceT & ape -
HaxHyI0 TpyBy, NoCne Yero oTBOAMTCA K BOAO-
COOPHBIM KOMOALAM.

HapexHas v npouHas membpara, ee ocobas
baKTYpa, a Takxe NPAaBHUNLHO NOA0BPAHHbIE MA-
TEPUANb CHCTEMbI M3BABAAIOT OT HEOBXOAMMOCTH
KQKMX-IMO0 30TPAT HA COTEPXAHME U PEMOHT KOH-
CTPYKLMM.

-

TEPOHI APENH {1l o1en: 1 w4



28

TEDOHA APEMH MITIOC Cucrema Tedonp B.1.7

I'IOEI'IOPHbIE CTEHKMHW

APEHAX, 3AlLLNTA M rmagpoumnsongaunsa

MHCTPYKLUMA NO YKNAAKE

BEPTUKAJNIbHAA YKJNIAAKA

Crenyitte MHCTPYKUMM MO BEp- — 06epHyTb CBEPXY APEHOX-
TUKQbHOM YKNOAKE, NPHBEaEH- HyIO TPYOY NOAMNPONMNEHOBbIM
Ho#t 8 pasaene A.2. MONOTHOM, A8 Yero OTcoemu-

HuTb ero ot membpansl TECOH[]

[lna npoBubHOM yKAIKY CUCTe- MMOC Ha wwpmHy npumepHo
sl TEOOHT IPEMH NMIOC Ha B OMH METP;

NOANOPHbIE CTEHKH, HEOBXOMMO —nepen YKNOAKON APEHOX -

TOKKE CNEAOBATL M HEKOTOPHIM HOM TPYObl HOCHINATb HA KPQl

[PYTMM YKO3OHMAM: MeMBPQHbI HEBOMBLLIOE KONMYECT -
BO IPEHMPYIOLLETO MATEPHANG;

— OTMepsA HEODXOIMMYIO - — YKDbITb CBEPXY APEHAXHYIO
Hy mateprana TEQOHT APEMH TpYOy PaHEE OTCOEAMHEHHBIM
MIMOC Heobxoanmo npepycmot- NOAMMPONMIEHOBLIM MONOTHOM;
petb Hanyck 40 cm ana 0bepTbiBa- — 30CHINATb APEHAXHYIO TPY-
HIS APEHAXHOM TPYObI; By CBEPXY HEKOTOPbIM KONMYECT-

— YNOXHTb MEMOPAHY BLICTYNA - BOM IPEHMPYIOLLIETO MOTEPHANA
MM W NOMMMPONMNEHOBLIM MONIOT - C TeM, YTOBb 3dUKCMPOBATL Ci-
HOM B CTOPOHY FPYHTQ; ctemy nepen 06wl 3aCkInKoi

— B CIy4OE, ECIIM CTEHA KAMEH - TPYHTOM.

HOS, UK €€ MOBEPXHOCTb CIMLLIKOM
TBEPAOS, PEKOMEHAYETCA BMECTO
rBO3/EN UCMIONb30BATL LUYPYMbI M
mobenn. Kpome Toro, mbkocts
MEMOPQHLI M03BONAET YKIOALIBATH

€r0 W HO HEPOBHbIE NOBEPXHOCTH;

N
=8 APYIME CNOCOBbLI MPUMEHEHUA TEOOHA APEUH NMNIOC
5 — OPEHOX U TMAPOU3ONALUA BHELIHEN CTOPOHbI CTEH;
(= — OPEHOX, TMAPOU3ONALMS M 3ALUMTA OT KOPHEMN BUCAYMX CALOB;
- — APEHOX W TMAPOU30NALMS KAHANOB;
I — OPEHAX W TMAPOU3ONALMS TOHHENEN.
AN
a
=
=g
g TEXHUYECKUE XAPAKTEPUCTUKM NOKPLITUS MEMBPAHbI TE®OHJ APEWH NMJIIOC
S
[T} AT E P U AT MBI 8 coueTaHnm C NONOTHOM M3 NOAUMPONMUIEHA
= BT YepHbIl *+ Genbiit
T H A 20 m
L P A 2,07 m
MOKPLIBAEMOE PACCTOAHME (C YHYETOM ABOVMHOTO 3AMKA) .. ... 1,89 m
BBICOTA BBICTYIOB ..o 8,5 mm
MACCA MEMBPAHDI . . 780 r/m’
B TH. NMONOTHA U3 MONMMPOTIAIIEHA . 110 r/m?
BOOOMPOMYCKHAA CITOCOBHOCTD ...t e 17 n/m? cex (reoTexkcTuns,
PA3PbIBHAS CUITA MPU PACTAIXEHMM TPOL./ MOMEP. ... .o 500 / 500 H/5 cm
OTHOCUTENBHOE YANMHEHWE MPU PACTIXEHWUM MPOL./ MOMEP. ... 20/ 25%
MPEOEN MPOYHOCTU NP CKATUM e 300 kH/m?
OBBEM BO3LYLUHOTO 3A30PA . .o 5,7 n/m*

IMAMA3OH PABOYMX TEMITEPATYP .. e or-50°Cpo +80° C
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TEPOHS

Cucrema Tedonp

B.1.8

Bnara, BnuTasluadca B cipouTensHbie MaTepua-
Tbl, MOXET BbI3BOTb HEXENATENbHLIE ABNEHNS B HA -
4QNbHBIA NEPMOM SKCMNYATALMK 3AAHKS, OCOBEHHO
B KOHCTPYKUMSIX NEPEKPLITUI NPOMEXYTOUHbIX 3TA-
xei. C TedeHrem BpeMeH OHA NOCTENEHHO UCMa-
PAETCS, NONHOCTBLIO BMMTLIBASCH B NOKPLITUE MONQ,
€C/IM OHO CBOEBPEMEHHO He BbiNo 3aLLMLLEHO.

Tot e 3bdexT MoXeT HOBMIOAATLCA 1 B NOABAL-
HbIX TOMELLEHMSIX OCNE PEKOHCTPYKLMU CTAPBIX 340-
HWIA. [TPWUMHBI. MPOHMKHOBEHME BNAMM M3 TPYHTA
CKBO3b NEPEKPLITUE M 3HAYUTENbHBIA NEPEna Tem-
NepaTyp CHAPYXM W BHYTPY NOMELLEHMS.

B nomno6HOM cuTyaumn nokpbiTHE NONA MOXET
B31yBATHCS, HO HEM MOXET MOSIBNATLCA MNECEHD, B MO~
MELLEHUM MOXET MOBLICUTLCA YPOBEHb BICXKHOCTY.
70 HEN3BEXHO NPUBEAET K NOSBAEHMIO HENPHATHBIX
3QMAX0B, MEANIEHHOMY PA3PYLLIEHHIO OTAENKM U CA -
MOTO 3[GHMS, O TAKXKE K NOSIBNEHMIO LLYMOB W CKpU-
nos npu xombbe. Bce sbiweykasaHHoe penaet
MOMELLIEHME HE3A0POBbIM U HEMPUIOAHBIM 1St HOP-
MQNIbHOTO UCNONb30OBAHMS.

MO J

WV NMPOBJIEMA

VW PELLIEHME

[na peluexus LaHHOM Npobnembl CrieayeT u3o-
NMPOBATL MEXYSTAXHOE NEPEKPLITHE OT HAMONb-
HOTO MOKPBITUS, CO3AAB MEXAY HAMU BO3AYLLHYIO
NPOCAoiiky. DTa NPOCAONMKA 0BECnednT uMpKyns-
UMIO BO3IYXA M ByAET CIYXUTb CBOETro poaa 6aps-
epom ans Bramv 1 soagHoro nopa. TEOOH[
MAEABHO OTBEYAET BbILLIEYKASAHHbIM YCTIOBUAM -
OH HE TOSbKO M30NMPYET, HO W CO3AET BO3AYLL -
HYIO MPOCIONKY, NOJHOCTLIO 30LUMLLAS NEPEKPHI -
THE M NOMbI.

TEPOHL ponxen GbiTb ynoXeH BLICTYNaMM
BHM3, NPY TOM MEXY NEPEKPLITUEM W MONOM 06-
pO3yeTCst BO3AyLUHbI 3030p. MIMEHHO B Hem by-
1eT cobMpaTLCS BCA BATA M BOAAHOM Nap, nocne
4ero, Gnarofaps LMPKYASLMK BO3ZyXd, OHM ByayT
BLIXOWTb YEPES CrIELMasbHbIE GOKOBbIE OTBEPCTHS.

TEDOHL, takke MOXET MCNONb3OBATLCA MPH
pekoHCcTpykuyn 3aaHni. OH NPekpacHo Noaxo -
IWT A9 TEX CAlyyaes, KOraa Tpebyercs usonmpo-
BATH MO HA NMEPBOM 3TAXE, HE NOTEPAB MPH STOM
NPAKTUYECKM HU CAHTMMETPA MPOCTPAHCTBA.
[Mpu 3T0M 0CO60E BHUMAHME CTOUT 0BPATUTH HA
CEPLE3HYIO SKOHOMMIO MATEPUAbHBIX CPEACTB, NO-
CKOMbKY OTNAAAET HEOOXOAMMOCT B KOKUX-TMBO
KOHCTPYKTUBHBIX U3MEHEHMSIX.
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TE®OH, Cucrema Tedhonp B.1.8
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PASAENAIOWINA CION MEXAY NEPEKPBITUEM U HANMONbHBIM MOKPLITUEM
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NMPOBJIEMA v

PELLUEHUE

TE@OHI moxet

YKNaAbBATHCA

HENoCPeacT8eHHo
nog no6ovi non,

CO3/aBASs MPU 3TOM

Tenno- u 3sykomsonaunio (14 ab)
nometlerus, bnarogapst
0bpasyemomy BO3ayLHOMY
3Q30pY M XAPAKTEPUCTUKAM

marepunana.
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TEGOH, Cucrema Tedhonp B.1.8
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PASAENAIOWMUA CNION MEXAY NEPEKPBITUEM U HATNOJNIbHBIM MOKPLITUEM

NMPUMEPbI YCTPOUCTBA NOJIOB

BETOHHbI/A NOJ BE3 YTEMJIEHUA

APMMPOBAHHAS CTAXKA

TEPOH/

— 1 OcHosaHue

BETOHHbIA NOJ C YTENJEHUEM

ApMMpOBOHHOﬂ CTAXKaA

Yrennutens

TEOOHA

—————— OcHosanne

BETOHHbI/A NOJ C MTOAOrPEBOM

|— APMUPOBAHHAS CTIXKA

Kabens nogorpesa ¢ yrenaurenem

TEPCOH/

— 1 OcHosaHue

OEPEBSHHbLIV MOJ BE3 YTEMNEHUS

L [lapket nnu pepessHHbie [OCKM

[epessHHbie 6pycku
(npumepro 50X 50 mm)

TEOOH

OcHosanmne

OEPEBSHHbLIW MOJ C YTEMJUTENEM

|— ﬂOpKeT mnn gepeBsHHbIe JOCKM

Yrennurens

HepessHHbie bpycku
(npumepro 50X 50 mm)

TEOOH

OcHosaHue
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TE®OH, Cucrema Tedhonp B.1.8

noJ

PASAENAIOWINA CION MEXAY NEPEKPBITUEM U HANMONbHBIM MOKPLITUEM
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MHCTPYKLUMA NO YKNAAKE

D 3

Crepy#Te MHCTPYKWAM N0 YKNQZ- — 30KPEMUTL MIMHTYC C COOT-
KE HQ TOPHU30HTASBHBIX TOBEPXHO- BETCTBYIOLMMM OTBEPCTUAMM A1
CTAX, NPMBEAEHHON B paspene A2, LMPKYNSLMM BO3AYXQ C MOMOLLBIO

rBO3AEH WK Wypynos (npu Heob-

Llns npasunbHOR  yknaaku XOBMMOCTH PEKOMEHAYETCS UC-
TE®OH[a ¢ uensio nsonaumm no- NOMb30BATL MPOCTABKM MEXAY
10 HEOBXOAMMO TAKXE CER0BATH MOKPLITUEM W MIIMHTYCOM).

M HEKOTOPbIM APYTMM YKA3QHMSM:
[Lng Toro, 4ToGb! yyuWwHTs Lp -

— TWIATENBHO OYMCTUTH Nepe- KynaLyio BO38YXQ B BO3AYLIHOM 30 -
KPBITWE OT COMM M APYTUX MOCTO- 30p€, €0 MOXHO COBINHHTS C yXe
POHHMX 06PA30BAHH; CYLLECTBYIOLLEN BLITAXHOM TPYOO#
— otmepss TEQOH[, noba- (BEHTUNALMOHHOM PELUETKOW).
BuTb ewe 10 vk pasmepom 3o -
LLOEMOM MOBEPXHOCTH ANA TOrO, B tex cnyuasx, koraa Tpebyer -
4TOGbl MMETb BOMOXHOCTb MO- CA M30NMPOBQTH HE TOMLKO NMOA, HO
BOTHYTb KPAst MEMOPQHSI TAKMM W CTEHbI, HEOOXOAUMO TOKXKE Bbi-
06pa3oMm, 4ToBb NO3BONUTS BO3AY- NOMHUTb CAIEAYIOLLEE YKA3QHME:
Xy CBOBOAHO UMPKYIMPOBATH —nocne yknagku MembpaHL
Yepes CneunanbHsle OTBEPCTUA HQl MO M CTEHbI 3AKPEMNHTb MMHTYC
B MAMHTYCE; QKM 0BPA3OM, YTOBBI COBAMHMTH
— ynoxwb Membpary TEOOHT, FOPM3OHTAMBHYIO M BEPTUKCIBHYIO
BLICTYMOMM BHM3 1 30BEPHYTH KDOS BO3AYLUHbIE Kameps! (TPOCAOMKK).
HOBEPX;

— CTSKKQ, NOAKNQAOYHbIM MA-
TEPUAN, MAUTHI 1 T.M. LOMXHbI YK-

NOALIBATLCS  HEMOCPEACTBEHHO
Ha TEOOH[,;

APYITUE CNOCOBLI MTPUMEHEHUSA TEQOHAA

— 30LLUMTA BHELLHEN CTOPOHbI CTEH;

— 3AWMTA NOANOPHLIX CTEHOK;

— 3ameHa Towero 6eToHa (NoayLKK Nog GyHAAMEHT);
— BEHTUAALMSA U APEHOX BHYTPEHHMUX CTEH.

TEXHUYECKUE XAPAKTEPUCTUKU MEMBPAHDbI TE®OHL

AT P AT rBn
BT YEPHbIH
T AHA 20 m

LU PUIH A 2,07 m
MOKPLIBAEMOE PACCTOAHME (C YHYETOM ABOVMHOTO 3AMKA) ... ... 1,89 m
BbICOTA BbICTY IO ... 8 mm
MACCA MEMBPAHD . 600 r/m?
PA3PBIBHAA CUJIA TTPU PACTAXKEHUW TIPOL,./ MOMEP. ... e 300 /250 H/5 cm
OTHOCUTENBHOE YONMHEHWE NPV PACTIXEHUW MPOL./ MOMEP. ... oo 20/ 25%
MPEOENT MTPOYHO CTU TP KT 250 kH/m?
OBBEM BO3AYLUHOTO 3A30PA 5,7 n/m?

INANA3OH PABOYMX TEMIEPATYP
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Cucrema Tedhonp B.1.9

TE®OHQA NJIt0C

MITIOCKWUE KPbILIN

SBAWNTA, APEHAX U ABOWMHAS ruappomsonauuns

VW NMPOBJIEMA

OBbIYHO TEPPACH U MIOCKME KPOBMH 3OLLMLLAIOT
OT NPOHWUKHOBEHMS BOfIbI OAHOM NINLLIL TMAPOU3ONA-
LMOHHOM Membparoi. Ceepxy ee, Kak Npasuio,
30KPBIBAIOT MEMBPAHOI C MUHEPANLHOMN NOCHINKON,
nnbo rpasuem, mmbo, ecnv no kpsiwe GyayT Xo -
[T, 3QIMBAIOT BETOHHYIO CTSKKY, YKNOALIBAIOT
MAUTKY W T.0.

B npouecce yknagku BbileykasaHHbIX MATEPUA-
OB MMAPOM3ONAUMOHHAS MEMOPAHA MOXET ObiTh
CNYYQHO NOBPEXAEHA, YTO NOBNeYET 30 COBON 06-
PA30BAHWE NPOTEYEK BOAbI.

Monbop noaxonsumx matepuanos 1 paspabor-
KO HOEXHOM CUCTEMbI 3QLLMTHI NAIOCKMX KPOBENb TPEe-
ByeT 6ONbLIOTO BHUMAHHS 1 YCHIWK, B TO BPEMA KOK
HO COMOM [IEMNIE 3TO MOXET OKA3ATHCA AENOM BbICT -
PbIM 1 NETKUM.

'V PELLLEHUE

TEOOHL MMOC sengetca uaeansHbim peLue-
HWEM SAHHON NPOBAEMbI, M HO TO €CTb YETHIPE OC-
HOBHbIE MPUYUHBI:

— OH 30WMLOeT TUAPOM3ONALMOHHYIO
MEMBPAHY OT MEXQHWUYECKMX MOBPEXAEHMI NpH
YKNQZKE HO HEe APYrX MATEPUANOB;

— OH ABNSETCH BTOPLIM TMAPOU3ONAUMOHHBIM
Cnoem (MockonbKy ro NONOTHA HABEXHO CKpen-
NEHbI APYT C APYTOM), YTO AAET AOMOHUTENbHYIO
FAOPAHTUIO OT NPOTEYeK;

— OH SIBNAETCH MAEANLHOM OCHOBOM A5 MIOBbLIX
MATEPManoB npu 0ByCTPOMCTBE NONA TEPPAC UK
I'IpOCTbIX HeaKCI’IJ’IyOTMpyeMbIX KprLJ_J;

— OH HONPOBNSET BOAY, MPOTEKAIOLLYYIO Yepe3
MOKPBITUE MIM TPABUH, K BOAOCTOUHBIM TPYOAM.
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TEDOHA NIIIOC Cucrema Tedonp B.1.9

MJOCKWUE KPbILMN

BAWUTA, APEHAX U ABOMWUHAS Tuarpounsonauuma

WV NMPOBJIEMA

TexHonoruu, OBbIYHO MCNONb3yeMble MU CTOOMTENLCTBE
MIOCKUX KpOBeﬂb, OCHOBbLIBAKOTCA HA pG3HhIX I'IpMHLIMI'IOX, HO,
TOK MM MHOYE, Be3e NOTPEBYETCA HAAEXHOA TMAPOM3ONALMS,
0 TAKKE 30LUMTA COMOW MMAPOU3ONALMOHHON CUCTEMSI.

Takmm 06pasom, Camble BaxHbIE MPOBNEMbI, BOHUKQIOLLME
ﬂpM BO3BEOEHUN NNOCKUX KpOBeﬂb, MOXHO BprO3MTb B J],ByX
CNOBAX: 30LMTA U TMAPOU3ONALNS.
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TEPOH[ MMOC yknagbisaioT BEICTYNaMH BBEPX,
TaK, 41066 BOAA GECPENATCTBEHHO CTEKANT K BOJO-
CTOYHbIM TPYOAM, UM NPOCTO B OMPEAENIEHHOM Ha-
NPOBAEHNN.

[pu yCTPOMCTBE MHBEPCHOHHBIX KPOBENH (KPLILLA
«Haobopom), TEOOHL, MMOC yknagsisaetcs Hemo-
CPEACTBEHHO H NaHeNM Tennonsonauuu. B stom cny-
yae TEQOH/ npepotspawioeT nonoaaHue Coimyymx
MOTEPUOIIOB B LUEM MEXAY NOHENAMM, BHIONHSIET g
POM3ONFUMOHHYIO GYHKLMIO M 3ALLMLLET CaM YTer-
nutens. 3atem HenocpencteenHo Ha TEPOH[
MMOC yknambiBaioTCs MOTEPMONE! BEPXHETO ClOS:
FPQBMI, NAMTKQ, UEMEHT, NECOK U T.1.

Cucrema TEQOH]I Brnioyaer B cebs Takxe Heob-
XO[MMbIE OKCECCYAPbI.

TECOHL MMoC

obecneynsaeT HaRexHYIo

V¥ PELLLIEHUE

3QLMUTY BUTYMHOTO MOKPBITHS

1 MMAPOM3ONALMIO NEPEKPLITUI.
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TEDOHA MIOC Cucrema Tedonp B.1.9

MITOCKWUE KPBbILIN

SAWUTA, APEHAX U ABOMHASA Tuppounusonauums
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non
NECYAHAS NOAYLIKA
TE®OHA NitoC
TMAPOU3ONALMOHHOE MNOKPLITHE
YTENNWUTEND
NAPOU3ONALMA

BETOHHAS CTAXKA
OCHOBAHME N3 KNPMUYA

A

IKCNNAYATUPYENMDIE KPOBJIM

MHBEPCMOHHDIE KPOBJIM TPAAMLIMOHHDBIE TEPPACDI
v v
rMAPOM3ONALMOHHOE rMAPOM3ONALMOHHOE
YTENAUTENb  NOKPHITUE MOKPHITME

TE®OHJ NNoC MEPEKPBITUE TE®OHA NNtoC MEPEKPBITUE
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TEDOHJ MJItOC

Cucrema Tedhonp

B.1.9

MJOCKWUE KPbILMN

BAWUTA, APEHAX U ABOMWUHAS Tuapprpounsonauuma

MHCTPYKLUMA NO YKNAAKE

D 3

Creay#Te MHCTPYKUMM MO yKNag-
KE HQ FOPM3OHTONbHYIO MOBEPX-
HOCTb, MPMBELEHHON B paspene
A2

[ins npasunbHOM  yknagku
TEQOH[ MMOC ¢ uenbio 3awwm-
Thl M TMAPOM3ONALMK TEPPAC

MNOCKMX KPbILL HEO6XO,[IMMO anemno -

BATb 1 HEKOTOPbIM APYTHM YKO3Q-
HUAM:

— otpexsre nmct TEOOH[
MMOC, npeasaputensHo otMe-
pvig Ha 20 cm GonbLue no Bcemy ne-
PUMETPY 30WMLWAEMON
MOBEPXHOCTH, AN8 TOro, YTOGH
BIOCTEACTBUM UMETb BOSMOXHOCTb,
30BEPHYB BBEPX KPASt MATEPHANG,
CO30ATH TEM COMbIM CBOETO POAT
«YaLWY» NS TPABMA UK APYTONO
MaTepuana;

— ynoxute TEOOHL sbictyna-
MM BBEPX HEMOCPEACTBEHHO HQ
TMBPOM3ONFLMOHHYIO MEMBPaHY
WIK NAKTY yTenMTens;

— MECTO MPUMbBIKAHMIA
TE®OH[a k apeHaxHbIM TpYBam
obpabotaiite camoknesuiencs
nentoi IJIOTEH;

—B Cy4ae HeobXOAMMOCTH
BbIMONMHUTL 6eTOHHyIO CTAXKY,
He 306yabTe MCMOMb30BATH NOA-
KNOAKM ANs CBAPHOW OPMATYPHON
peweTky;

— 30KpEnuTe OTAENOUHBIA NPO -
dmnb, KOk yka3aHo B pasgene A2,

APYITUE CNOCOBbI MPUMEHEHUS TEPOHA NMJIIOC

— Mapounsonaung BHELLUHEN CTOPOHbI CTEH,

— 3awumTa (i)yHﬂOMEHTOB M MINUT, HOXOOALLMXCS B KOHTAKTE C 3eMne171,'

— rMapounsonaumsa NOANOPHbLIX CTEH;

— MMAPOMU30NALMS KOHAMOB.

TEXHUYECKUE XAPAKTEPUCTUKUN MEMBPAHbDI

TE®OHA NMJ0C
MATEPMAN

LIBET

INMHA

LUIMPUHA

MOKPBIBAEMOE PACCTOSHME

(C Y4ETOM LIBOMHOTO 3AMKA)

BbICOTA BbICTYTOB
MACCA MEMBPAHbI

MBI (nonustunen
BLICOKOM MNOTHOCTH

YepHbiit
20 m
2,07 m
1,89 m

8 mm
670 r/m?

PA3PbIBHAS CHITA MNP PACTAXEHMM TP /TIOTEP.

OTHOCUTENBHOE YAJIMHEHME
P PACTSIXXEHWM MP./MOMEP.

MPEOEN MPOYHOCTM MPU CKATUN
OBBbEM BO3AYLLUHOIO 3A30PA
IMAMNA3OH PABOYMX TEMMEPATYP

300 / 300 H/5 cm

20/25%

300 kH/m?

5,7 n/m?

ot -80 °C po +50 °C

ANbTEPHATUBHDLIE BAPUAHTbDI
PELLEHNA NPOBJIEMbI

BosmoxHo npumenenne membpars TE@OHT HP, kak mare-
PUQNA C NOBBILIEHHbIMA MPOYHOCTHBIMM XAPOKTEPUCTHKOMA.

Py HEOBXOANMOCTH ADEHOXA PEKOMEHYETCA NPUMEHEHHE
memGparsl TEQOHL IPEVH MIOC.
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TE®OHA APEMH MITIOC Cucrema Tedonp B.1.10

BUCAYMNE CAHbI

APEHAX, rTruapoumsonsauma mMm 3AlLUTA

VW NMPOBJIEMA

Bucsume capbl — oaHa 13 pasHoBUAHOCTEN Tpa -
AMLMOHHBIX NNOCKMX KpOBEsb. Kpome ykpatuerms yp-
BAHUCTUYECKMX NEM3AXEN, Cambl CYXAT TEPMO- U

3BYKOM30MALMEN MOMELLEHMM, YMEHBLLAIOT Nepena-
Abl TEMNEPATYPSI, 3ALLMLLAIOT TMAPOU3ONSILMOHHbIE
MOKPBITUsSt OT BO3AEHCTBUS YNbTPADUONETOBBIX Iy4EN
W MEXAHMYECKMX MOBPEXAEHMIA.

3QWMTa MAPOU3ONAUMOHHOTO NOKPBITUA KPO -
BESb — OAHO M3 CAMBIX BAXKHBIX MPENMYLLECTE CALOB.
YMeHbLIEHME NEPEnapos TEMNEPATYPLI YBENMUHBA-
€T CPOK CnyxGbl MATEPMUANOB M YMEHbLIAET ONAC- eneHie HacaxaeHns
HOCTb MX PA3PYLIEHHS. 30LUMLCIOT MATEPHATBI

CTpyKTypa BUCAYMX CAN0B MOXET BbiTb YCIOBHO
Pa3neneHa Ha ABE OCHOBHbIE 4aCTH (cM. puc. 1):

— CUCTEMQ YTENNEHHS 1 TAPOM3ONALMK KPOBIM; OT NEPEenaios Temneparyp,

KPOBEJIbHOIO NOKPLITUA

— PACTUTENbHbIM CIION. a NnoMeLLeHMs — OT BOMbLLMX

Mepeas aBnaeTcs 06A3ATENbHBIM KOMMNOHEHTOM
TENNonoTEPS.
KOHCTPYKLMM 3[AHMS, TOTAA KK BTOPAS 3ABUCKT OT

NOXENAHWM BNAAenbLa.

BaxHoe sHauerue umeet matepuan, pasgensio-
LLMM [IBE STHX YACTH, TOK KOK OH LOMKEH BOCMPUHH-
MQTb BO3BMOXHbIE MEXOHUYECKME Harpy3Ku, iercTBue
NbAA U T.M., NEPEAABAEMBIE CBEPXY HA INEMEHTHI KPO -
BEIbHOW KOHCTPYKLMU.

[MIPOM3ONSIUMOHHOE MOKPLITUE [N BUCSYMX CA-
[10B LOMKHO OBNOAATH CEAYIOLMMU CBOMCTBAMM: _30 o +80 o

— BOJOHENPOHULLOEMOCTb;

— NPOYHOCTb HO CXATHE;

— CTOMKOCTb K MPOHWUKHOBEHMIO KOPHEN PACTEHMM
1 HArpy3KaMm, KOTOPbIE OHM MPOW3BOAST;

— NAPOHENPOHULLAEMOCTb;

— CTOWKOCTb K TMAPOIM3HBIM PEaKLMam, yaoBpe -
HUAM, XMMUUYECKMM BELLECTBOM M BUONOTMYECKMM

31EMEHTOM, COREPKALLMMCS B PACTEHMSX M OKPYXQ-

-

TEPOHA APEUH i1l @ IeN 5% (0]

loLLeit cpene.

[Tomxoabl B Bb|6ope 3ALWMTHBIX MOTEPUATIOB MO-
ryT 6bITb PA3NUYHBIMMK B 3ABMCUMOCTH OT NPEABABNA-
eMbix TPEBOBAHMI K Ux CBOMCTBAM. Peluermne moxet
BbiTb NPUHATO NOCE PACCMOTPEHHA NPOBNEM yTe-

NNeHms, KOHCTPYKLMM JPEHAXHON CUCTEMBI U COOT-
BETCTBMA XAPAKTEPUCTHK BEIGMPAEMbIX MATEPHOIOB.

TEMJIbIA
BO3AYX
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TEDOHA APEMH MITIOC Cucrema Tedonp B.1.10

BUCAYMNE CAEI:I

APEHAX, ruagpoumsonauuma m SALLUTA

MMp1 OPraHM3aUMM BUCAYMX COLOB PELICIOLMM
KpuTEpHEM BHIOOPA MATEPUONOB LOMKHA ObiTb
HOBEXHOCTb.

Cucrema TEQOH] [APEMH MITIOC, 6raronaps
ocobeHHOCTaM CBOe# CTPyKTypH (couetarme 1B
MOKPBITHSA, C 3AMKOM, TEPMETHKOM M NOTMMPONMAEHO-
BbIM NONOTHOM], CNOCOBHOCTM HE MPONYCKATb KOPHA
PACTEHUI, NOBBILLIEHHbIM MEXOHUYECKMM XOPOKTEPH-
CTUKOM M HEMTPANLHOCTH K XMMHYECKOM W Guonoru-
YECKON Ccpepe, npeactaenset cobod MpomykT,
CNOCOBHLIA NPEMIOXUTH JOCTONHOE PELIEHUE MHO-
XeCTBa BONPOCOB. [1pH 3TOM, He OO 306bIBATL, YTO
6naroaaps ABOHHOMY 30MKY 1 HOHECEHHOMY B 30MOK
FEPMETHKY, MATEPMON BINOMHUT TAKXE M IMAPOU30-
NAUMOHHYIO BYHKLMIO.

[MBPON30NALMOHHbIE MEMODPAHS! M TENNOK3ONALMS
MONYYQIOT CTOMPOLEHTHYIO 3ALLMTY OT KOPHEN HACO-
xaernit. TEOOHT IPEMH MIKOC yknagsisaercs He-
MOCPEACTBEHHO HA MMAPOU3ONALMOHHYIO MEMOPAHY
WM TENNOM30NALIMIO BE3 KaKOTO-MO0 MEXOHMYECKO-
BUCSYMX COAOB. rO 30KPEMIEHNS, YTO O3HAYAET, YTO OHM MOMYYAIOT
MOMHYIO 30Ty 6E3 HOPYLLEHNS WX LENOCTHOCTH. bo-
nee Toro, cama cuctema TEQOHLL IPEUH MIOC
CTQHOBWTCS BTOPOM TMAPOM3ONALMOHHOM 3ALLMTON.

[MonMnponuneHosoe MonoTHO, 3AKPENNEHHOoe
MOBEPX BLICTYNOB MEMOPAHLI, 06PA3YeT BO3AYLUHI
3a30p. OH obecneurBaeT HapexHsIi OTBOA YXe
-5° +25° OTGUIBTPOBAHHONM BOAbI K BOROCTOUHbIM TRYGAM (k

LPYIVM BOROCOOPHBIM CUCTEMAM).

LlonxHoe npoBETPUBAHME HWKHEN YOCTH NOYEbI
MOXET BbiTb AOCTUTHYTO € nomowpio 10-canTumeTpo-
BOTO CII0S1 KEPAM3WTAL. ITO ABASETCH BAXHbIM (aKTO-
POM NA NPEAOTBPALLEHNS THUEHNS KOPHEN PACTEHMH,
KOTOPOE MOXET MPOM3ONTH MPU PYYHOM MONMBE,
GO ABTOMOTUYECKOM PACTISIEHNN.

TEOOH, APEMH NMOC dukcupyetca npu no-
MOLLY OTAENONYHOTO (3QLMTHOTO) NPOGUNA, KOTOPIM,
Byayum YKPENEeHHbIM HO YPOBHE 3EMIM, IPEA0TBPa -
LLOET NPOHUKHOBEHME BOAbI UM NOCTOPOHHHX Npeg-
METOB B BO3LYLUHYIO KAMEPY.

Bo mHorvx 3anagHoesponeickux CTpaHax paspe-
LEHHE HO KOKOE-TMBO CTPOUTENLCTBO BHIAAETCA B CO-
OTBETCTBMM C MECTHBIMM TDOBMIAMM 1 MPEATACOHMSMA,
KOTOPbIE HANATQIOT CTPOTWE 06S3ATENLCTBA MO CO-
ONIOAEHHIO 3CTETUYECKHX W SKONMOTMYECKUX CTAHAOP-
708. B lepmanuu, Hanpumep, 30Hb MAPKOBKM
QBTOMOGMNEN ROMKHbI 0GA3ATENBHO COREPXATH On-
peneneHHbIn NPOLEHT HOCAXAEHWH.

[LloBOMBHO YOCTO BOSMOXHOCTL OBYCTPOMCTBA CO-
[0 HO KPbILLE HE PACCMATPUBOETCS TOMBKO NOTOMY,
4TO COOTBETCTBYIOLLME TEXHONOTMM M CELMOSBHO AT
3TOr0 PA3PABOTAHHLIE CUCTEMBI HE UMEIOT LIMPOKOM
U3BECTHOCTH.

O6ecneyenne HagexHoMl
FMAPOM30NALMM 1 [PEHOXA

BOLbI MMEOT HanbonbLiee

V¥V PELLIEHME

3HQYEHKe npu yCTpoKCTBE

-

TEPOH APEMH [1f1LoIeN:N N ¢

TEMJIbIA
BO3AYX
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TE®OHJ APEMH MIOC Cuncrema Tedonp B.1.10
BUCAYUE CAHbI
APEHAX, TruagPpoumsonauma m sALLLUTA
Opl’OHMCﬂOL{Mﬂ BUCHAYMX COQOOB C
ﬂpMMeHeHMeM MGTepMOﬂO
TEQOHI MNMOC.
MOYBA
LPEHMPYIOLLMH \
cnon
TEDOHA
OPEMH NAtoC
rMaPOM30NS -
LIMOHHAS
MEMBPAHA
YTEMJIUTENb
MAPOM30NALMS
MEPEKPBITUE

-

TEPOHA APEUH [1f1l;oIeN 5% K (0]
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TEDOHA APEMH MITIOC Cucrema Tedonp B.1.10

BUCAYMNE CAEI:I

APEHAX, ruagpoumsonauuma m SALLUTA

MHCTPYKLUMA NO YKNAAKE

D 3

Creay#Te MHCTPYKUMM MO yKNag-
Ke HO TOPU3OHTAMLHYIO NOBEPX-
HOCTb, MPMBELEHHON B paspene
A2.

[ins npasunbHOM  yknapku
TE®GOHA APEMH MMIOC npu
3QLLMTE IMAPOU3ONALIMM MM THIPO -
n3ondaummn u ﬂpeHG)Ke BUCAYNUX
€a0B, HEODXOAMMO TaKXe Cneao-

— yNnoXuTh membpaHy
TEQOHL APEMH MIIOC bicty-
NOMK  BBEPX HO  OCHOBHYIO
TMIPOM3ONALMIO WM HO yTenu-
T€Nb, 30KPENMTH N0 BEPXHEMY NE -
PUMETDY M 30KDbITH 3QLIMTHBIM
npodurem;

— newra SJ1IOTEH npumenser-
CA AN CTHIKQ NONOTEH M B MECTOX
WX MPUMBIKAHMA K TPYOOM APEHOX-

BATb U HEKOTOPBIM APYIMM PeKo-
MEHAALMAM:

— 0Tpe3aTh MONOTHO MaTe-
puana TE@OH[ IPEH MNIOC,
YUMTHIBAS, YTO €0 KPAS AOMKHbI
ObiTb BHIBEEHbI 10 YPOBHS NOBEPX-
HOCTM NoYBbI (M. puC.);

HOM CUCTEMBI.

o
S’ APYITUE CNOCOBbI TIPUMEHEHUNA TEOOHA APEUH MNNIOC
Q — APEeHQX U TMapounsonauma NoOANOPHbLIX CTEHOK;
E — APEeHAX U rnaponsonauma NoOABASbHbIX CTEH;
E - leeH(])K n I'MJJ.pOMSOJ'IﬂLLMH KAHANOB,
’§ — APEHOX M TIpPOMN30NALMA TOHHENEN.
a
§ TEXHUYECKUE XAPAKTEPUCTUKU MEMEPAHDI ANBTEPHATUBHBIE BAPUAHTHI
T TE®OHA ﬂPEﬁH nnoc PELUEHUA NMPOBJIEMbI
(@) MATEPUAI MBI & coueTanmu ¢ nonoTHOM Ecu cucrema aperaxa e Tpebyerca (cuctema
S W3 noaMAponMneHa BOJOCHOOXEHNS DPACTEHMI NMPEanonaraeT Haauuue
E LIBET YepHbiii + Genbi NOCTOSHHOTO BOJOHOCHOTO CNI0SY), PEKOMEHAIYETCA MPUMEHATH
IIMHA 20 m membpary TEQOH[ NMOC.
LLUMPUHA 2,07 m
I'IOKPbIBAEMOEfACCTO‘}IHI/IE 1,89 m
(C YHETOM IBOMHOTO 3AMKA)
BBICOTA BbICTYTNOB 8,5 Mm
MACCA MEMBPAHbI 780 r/m?
B T.4. MONOTHA U3 NOUMPOTUIEHA 110 r/m?
BOOOMPOMYCKHAY CMOCOBHOCTb 17 n/m* cex (reotekctuns
PA3PbIBHAA CHJIA MPU PACTSIXEHMM MP./MOMEP. 500 / 500 H/5 cm
OTHOCUTENbHOE YIJIMHEHNE
MNP PACTSIXEHMM MP./MOTEP. 20/25%
MPEOEN MPOYHOCTU MNP CXATUN 300 kH/m?
OBbEM BO3YLLIHOTO 3A30PA 5,7 n/m?
IMAMNA3OH PABOYMX TEMIIEPATYP or =50 °C go +80 °C
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TEPOHA «HP»

Cucrema Tedhonp

B.2.1

ABTOMOBUIIbBHBIE JOPOTMH

APMUPOBAHMUE,

OAEXAbI

NMPOBJIEMA

OcHOBHbIMM NPOGREMAMU B Chepe LOPOXHOTO
CTPOMTENBCTBA SBASIOTCA NOCTENEHHOE PA3PYLUEHNE
HE TOMbKO MOBEPXHOCTM [OPOXHOTO MOKPLITUS, HO
W HecyLLei KoHCTPyKumm B uenom. OTHocHTENbHOE
06BLEMHOE PACLUMPEHVE MATEPUANOB MONOTHA W A0~
POXHOM OAEXbl, CNABLIE TPYHTHI, HAMMYME BNATM, HA-
rPY3KM MPU GBOPMIHBIX CUTYQUMAX, AedOpMaLMK,
BO3HMKQIOLLME BCIEACTBME MHTEHCUBHBIX MPY30BbIX
MepeBo30K — BCE 3TM GAKTOPbI MOTYT HOHECTH Cepb-
€3HbIN yLLEP6 OPOXHON KOHCTPYKLMH.

CrpykTypHble 0cnabnenms, BbI3BAHHLIE OfHMM U3
BLILIEMEPEYMCIIEHHBIX OKTOPOB, MPUBOAAT K
MPOCAAKe MOBEPXHOCTH BOPOXHOM OREXAbl, BO3HMK-
HOBEHMIO HEPABHOMEPHbIX FOPU3OHTAbHBIX HAMPS-
KEHWMH MEXZY CIIOSIMM MOKPBITUS: U HEPOBHOMEPHBIM
HOrPY3KAM HA NOSIOTHO.

B cnyyae crpoutensctea mopor Ha cnabbix
rpyHTOX (rvHe, TOpde, UIMCTOM FpYHTE C BOROM), s
obecrneyermus CTaBUNBLHOCTU LOPOXHOM OREeXAbl
HEOBXOAMM APEHAX BOAbI, NOAHUMAIOLLEHCS CHU3Y
B Pe3ynbTaTe LEMCTBUS KAMMANSPHOTO 3ddekTa,
W/WNK OTBOZ BAQTH, BNUTABLUENCA CBEPXY B MOKPSI -
TMe, B CneunanbHble CTOKM.

Bona, nocrynaiowas 13 BOAOHOCHbIX TPYHTOB, MOA-
HUMQIOLLOACS B PE3yTbTATE AEMCTBMA KAMUNASPHO-
ro 3GpGeKTa 1 NPOCAYMBAIOLIOACA CBEPXY, AOMKHA
BbITb OTBEAEHA OT CIOEB AOPOXKHON OAEXKIb!, TAK KK,
BO3MENMCTBYA HO 6ONEE MATKMI FPYHT MOMOTHA, OHM
HEN3BEXHO BbIZOBYT YXYALIEHUE MEXAHWYECKMX XA~
PAKTEPUCTHK HACHINK, CNOCOBCTBYS MOCTENEHHOMY
BLIMBIBAHMIO METTKMX YOCTUL, MOTEPUANA OCHOBAHMS.

O7B0a BOAbI HEOBXOAMM HE TONBKO MO BbILLEYKA-
3QHHBIM MPUYMHAM, HO TAKXE M ANA NPEaoTBPaLLe-
HMS MOPO3HOTO MyYEHMUS TPYHTA.

CregyeT TAKXe NPUHSTb BO BHUMAHKE U SKOHOMM-
4eckuit 3G BEKT OT NPUMEHEHMS CNELMABHOTO U30-
NIMPYIOLLETO MOKPLITUS: YMEHbLIEHUE TOJLLMHSI
[OPOXHOM OAEXAbl MPU COXPAHEHNM TEX XE MEXA -
HMYECKMX XOPAKTEPUCTHK, O CIIEAOBATENBHO, CHUXE -
HMe 0BLEMA CTPOMTENbHBIX PABOT, BPEMEHM HA X
MPOW3BOACTBO W SKOHOMMS MATEPUASOB.

YMEHBLWEHWE TOJN LW UHBbI

CJIOEB AOPOXHOM

nm monaquumsa

PELUEHUE

Marepuan TEGOH] «HP», 6naropaps ceomm
BbICOKMM TEXHUYECKMM XOPAKTEPHUCTUKOM, MOXET
MPUMEHSATLCA B PA3NUYHBIX OBNACTAX CTPOUTENb-
cTBA.

3QLMTa OT MEXQHMYECKMX BO3OENCTBM, rmopom3o-
naums, oteog Bnaru preﬂﬂeHMe fpyHTO —_— HeTpre
JOCTOMHCTBA, OOBLEANHEHHBIE B OIHOM CUCTEME:
TEDOH[ «HP».

AHQMM3 TEXHUYECKUX XAPAKTEPUCTUK CHCTEMBI
TE®OH[ «HP», nposeaerHbin MexayHapogHoi
nabopatopuent TexHuyeckux skcneptns «TEX-
HOTPOBE» (TECHNOPROVE), Buuerua, Uro-
S, HO MCMBITATENBHOM CTEHAE, NOCTPOEHHOM
komnanmen «<AYTOBWME BEHETE» (AUTOVIE
VENETE), nokasan ymeHblueHre nedbopmaumm u
CHWXEHME TOMLLUMHbI NOKPBITUS MPY COXPAHEHMM
BCEX XAPAKTEPUCTMK CTAHAAPTHO BINONHEHHOM
KOHCTPYKLMH.

DKOHOMMYECKME NPEMMYLLIECTBA MPM UCMONb3O-
sanmu TEQOHL «HP» sakmiouaiotes 8 ymeHbue -
HAM TONWMHBI CNOEB LOPOXHOM OAEXAbl M
YMEHbLIEHUM BPEMEHM, 3ATPAYEHHOTO HA CTPO-
UTENbCTBO.

Yinanka TEOOHL, «HP» mexay Hacwinsio 1 cno-
AMM TOKPBITUA NMO3BONAET AOOMTHCA BOMbLUMX
GYHKLUMOHANBHBIX NPEMMYLLECTB:

TEPOH[L «HP» B.2.1
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TEPOH[L, «HP»

Cucrema Tedhonp B.2.1

ABTOMOBUIIbBHBIE NOPOTMH

APMUWPOBAHMWE, YMEHbBWEHWE TOJNIWMUHB CNOEB AOPOXHOWM

OAEXAbI

n nongaquumi

PELUEHUE

— TE®OHL «HP» cnyxut pacnpeaenmrenem Ha-
TPY3KM: OH 3HQUUTENBHO YMEHBLLAET FOPHU3OHTANbHBIE
HOMPAXEHNS, BO3HUKQIOLUME HO IPAHMLOX CIIOEB 0-
POXHOM OREXbl, CHUXOS, TaKUM 0BPA3OM, Aepopma-
LMIO JOPOXHOTO NOKPBLITUS; MPU 3TOM MOAHOCTBIO
CHMMQIOTCS HOMPSKEHNS HOl OBEPXHOCTH HACKINK. ITO
03HQYAET, 4YTO MO CPABHEHMIO C TPAAMLMOHHO YCTPO-
EHHBIMM MIOKPLITUSIMA, BO3POCTAET 3HAYEHME AOMYCTH-
MOW Harpy3ku (5o 46 % no pesynbTaTam CTEHROBbIX
MCIBITAHMI);

— B CIy4OE NPUCYTCTBHUS TPYHTOBBIX BOA MW KO-
NUANAPHOM BNATW, CHAYANA YKNOALIBAETCS CNOW
necka TonwuHoi 10 cm 4ng npexpalLenns geicrems
kanuanapHoro 3ddexra. 3atem yknapssaeTcs
TED®OHL, «HP» & kauectse abconiotHo BogoHENPO-
Huuaemoro bapeepa. B upeansrom cnyyae TEQOH,
«HP» yknagbisaetcs 1 nog 6OKOBbIMM BOAOOTBOAHbI-
MM KQHONOMM (M. pHC.);

— eCIIM PACCMATPMBATH CTPYKTYPY AOPOXHOTO MO -
KDbITHS B LIETIOM, TO MCCIIEA0BAHMS MOKA3AAH, YTO HC-
nonssosarne TEQOH[ «HP», npu coxpanenmn
TPEBYEMbIX MEXAHMYECKMX UM 3KCMTYATAUMOHHBIX
CBOWCTB AOPOXHOM OAEXMbI, NO3BOASET CHUANTb TON-
LLMHY CTIOEB JOPOXHOM OAEXbl. ITO 03HAYCET KO-
HOMMIO MCMONb3yEMbIX MOTEPUANOB, BPEMEHH,
30TPAYEHHOTO HA CTPOMTENBCTBO, COKPALLEHHE 0Ob-
€MOB 3eMnaHbIX Pabor.
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TE®OH, «HP» Cucrema Tedonp B.2.1

ABTOMOBUIIbBHBIE JOPOTMH

APMUPOBAHWE, YMEHbBWEHWE TOJNWMWUHBI CJNOEB AOPOXHOM
OAEXAbBI U N3ongaunsa

COCTAB
NOKPLITUA

e
N M3y
QHQB 3
AHME
HI‘Q
HI‘Q
n
ECQK
BE3 YKPEMNJEHUSA TEOTEKCTMUIIb TNT TEOOH[ NNtOC TE®OHL «HP»
YYACTOK A YYACTOK B YYACTOK C YYACTOK D
Ne cnod YYACTOK A YYACTOK B YYACTOK C YYACTOK D
TNT TE®OHA TEDOHA «HP»
IMHAMMYECKMM 1 OCHOBAHME 46 50 55 67
MOJYb YIPYTOCTU
E, MH/M? 2 OCHOBAHME 13 17 20 25
3 HACbIMb 8 8 8 9
MOAYNb MEXAHMVY. 1 OCHOBAHME 584 590 609 743
HAMPSOKEHMS
Md da, H/em? 2 OCHOBAHME 180 200 216 247
3 HACbIMb 96 97 95 105
LONYCTUMQE 3HAY. 1 OCHOBAHME 2,6 3 3,13 3,8
NOABEMHOM CUIbI
Qu, MH/Mm? 2 OCHOBAHME 2,35 2,65 2,95 3,4
3 HACbIMb 1,4 1,3
HATYPAJTbHbIN KIACCUDUKALIMS Al-a Al-a Al-a Al-a
3AMOJIHUTESb (MNIC)
CBR. 93% 93% 93% 93%
MECOK KITACCUDUKALIMS Al-b Al-b Al-b Al-b
CBR. 51% 51% 51% 51%
TPYHT HACbINW KITACCUDPUKALMS A7-6 A7-6 A7-6 A7-6
CBR. 2,60% 2,60% 2,60% 2,60%

C.B.R. — KAIM®OPHUNCKUIA MOKA3ATESIb NAOTHOCTU FPYHTA

TEDPOH[L «HP» B.2.1
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TEGOH/L «HP» Cncrema Tedonp B.2.1

ABTOMOBUIIbBHBIE NOPOTMH

APMUPOBAHWE, YMEHbBIWEHWE TOJNIWUHDBI CJNIOEB AOPOXHOM
OAEXADBI M N3onauunms

MHCTPYKLUMA NO YKNAAKE

YNOXHUTb

Creqyitte yKa3QHHIM HHCTPYK - TE®OHJ “HP”
LMY 11O TOPU3OHTANLHOM YKNGAKE, nofm OPEHAXHbIN LOPEHAXHbIN
npuseaeHHol B pasaene A.2. AHAN KAHAN

[lns npasubHOM yKaIKY cucTe-
mbl TEOOHL, «HP» npw crpourens-
CTBE OPOr HEODXOMMMO TAKXE
BHINOMHATH CIIEYIOLLME PEKOMEH-
faumm:

— NPY HOMMYMKM B TPYHTE NNa-
CTOB BOMbI M NPU BAGXHOMN NOYBE
nepea yknogkoi TEOOHL «HP»
Heobxommo ynoxwts 10-caHTy -
METPOBBIN COM NECKA;

— npv oTmepe Tpebyemot am -
Hbl MCTO MEMBPQHbI HEOBXOMMMO
Y4ECTb PA3MEPSI AHA M CTEHOK ApE-
HOXHOTO KaHANQ;

— ynoxuts TEGOH[ «HP» sbi-
CTYNaMM BHYS;

— MPOLECC YKIaAKM BCex Nocre- }
[YIOLLVX CIOEB OPOXHOM OAEX/Ibl ClIOM U3HOCA
[0MYCKOETCA OCYLLECTBAATb AMLLIb OCHOBHOW C/TOK

nocne  ckpenneHus  Kpaes i I'IO“KPbITMﬂ
NOKPbITHS. BEPXHMM CITON OCHOBAHMS

HUXHUM CNOM OCHOBAHMS
MECOK 10cm
TEPOH[ «HP»
TPYHT

APYIME CNOCOBbLI MPUMEHEHUS TEDPOHL «HP»

— YKpenneHne, yMeHbLleHne TOMLWKMHBI U NU3013UMa CTPYKTYPbI XKENEe3HOAOPOXHOro NoI0THA,
— TMAPON3oNALMa KU nornowaoliee asneHne NOKpbITheE ana KOHCTPYKLUUKU TOHHenew.

TEXHUYECKME XAPAKTEPUCTUKN MEMBPAHbDbI TE®GOHA «HP»

AT P Al MBI ¢ BUTyMHBIM repMeTHKOm
BT cepebpucro-cepsiit

P A 2,07 m
MOKPBIBAEMOE PACCTOSHWE (C YYETOM ABOWHOTO 3AMKA) ... 1,89 m
BBICOTABBICTYTIOB . . e 8 Mm

MACCA MEMBPAHDI . 850 r/m’
PA3PbIBHAS CMITA MPU PACTDXEHMM TPOL./ MOMEP. ... 500/ 450 H/5 cm
OTHOCHUTESIBHOE YAJIMHEHME MPU PACTAXEHMM MPOL,/ TTOMEP. ... 20/ 25%

MPEOEN MPOYHOCTUTIPU CKATUM e 450 kH/m*

OBBEM BO3AYWIHOTO 3A30PA oo 5,7 n/w
INMANA3OH PABOHMX TEMIEPATYP L. or-80° Cpo +50° C
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Cucrema Tedonp B.2.2

TEPOHA «HP»

XENE3HBE JOPOTMHU

APMNPOBAHMWE,

YMEHBDLWEHWE TOJ L UH bl

CJIOEB AOPOXHOM

OAEXAbI

NMPOBJIEMA

Kok npasuno, npobnemsl, BO3HMKaOLWME B MPO -
LECCe SKCMNYATALMU KENEIHOAOPOXHBIX MyTEM, KAK
HOBBbIX, TQK 1 JABHO NMOCTPOEHHbIX, CBA3QHbI CO CHU-
KEHMEM HECYLLEHN CMOCOBHOCTH 3EMISHOTO NONOT-
HO MW 3arpasHeHremM 6annacTa HEOAHOPOAHBIMH
4OCTMLAMM TPYHTA OCHOBAHHS AOPOTH.

OCHOBAHME XENE3HOAOPOXHOTO MyTH COCTOUT U3
[BYX YOCTEl: 3eMISHON Hackinu W 6annacra, npea-
cTaBnsioLero coboi cnow LwebHs.

YMeHbLUEHME HECYLLEH CNOCOBHOCTH IPYHTA NpK-
BOAUT K epOPMALMM 3EMNFHOTO NONOTHA, GannacT-
HOTO Cr10 M, COOTBETCTBEHHO, PENbCOB W LUMAS, YTO
MPEACTABAAET KPAMHIOK OMACHOCTb A9 MPOXOALLMX
COCTOBOB.

3arpssHeHie 6annacTa NPoUCXoamUT 0BBIYHO B Me-
cTax 6AM3KOTO 30NMeraHus TPYHTOBLIX BOZ, Cnabbix
TPYHTOB UK B CNyHAAX, KOTAA FPYHT HACLINKX COAeP-
KUT 6OJ'|bL|JOe KONMMYECTBO ITNHBbI. B I'IO,ELO6HbIX CuTy-
auuax mexay 6onnacTtom W 3eMASHON HOCHIMbIO
0bpa3yIoTCA TOK HA3bIBAEMBIE BOAAHBIE JIMH3bI.
[MpoxopaLLMi COCTAB CBOWM BECOM M OMPERENEHHOM
4ACTOTOM BO3AENCTBUSA HA XENe3HOLOPOXHOE No-
NOTHO BbI3LIBAET 3PMEKT MOMMBI, IPH STOM B 6annact
BMECTE C BOfION 3QCACHIBAETCA OBbIYHbIN FPYHT iu,
4TO eLLe XyXe, MMHA. ITO NPMBOAMT K noTepe 6an-
NIACTOM CBOWX CBOWCTB, HEOBXOAMMBIX N1 NOMOLLLE-
HMS HOrPY30K W NPEAOTBPALLEHHS MPOJONLHON U
nonepeyHoM AeGOPMALMI KENESHOZOPOXHOTO MO -
NOTHQ.

JEOOPMALINA
NOJNIOTHA

3ATPI3HEHUE

BAJITACTA KAHAT

M nonqaquums

MpeanbHbiM cnocobom npenoTBpaLLEeHms 30-
rps3Hermns 6annacTa NOCTOPOHHMMM Cyb6CTaHUM-
AMM ABASETCA YKNOAKA MEXAY HUM M 3EMNAHOI
HOCHINbIO PA3AENUTENBHOTO COs, 0BNAAAIOLErO
BbICOKMMM TEXHUYECKUMU U d:)yHKLIMOHOJ'IbeIMM Xa-
PAKTEPUCTMKOMM. TEM CaMBIM MOXHO NPEAOTBPA-
TMTb OBPA30BAHME MPOCNONMKK BOAB MEXMy
6anNACTOM M MOAYLWIKOM, U, COOTBETCTBEHHO, MO-
Tepio 6anNACcTOM CBOMX byHKUMOHAMbHBIX CBOMCTB.

Membpana TEGOH[, «HP» obnapaet npe-
KPACHbIMU TEXHUYECKUMU U Ct)yHKLI,MOHOJ'IbeIMM Xa-
paktepuctkamn. OHa cnocobHa normowaTs

PELUEHUE

3HAYMTENBHYIO YOCTb HAPY3KM OT MPOXOASALLIMX CO-
CTOBOB, YMEHbLLIOS TEM COMbIM MEXQHUYECKOE BO3-
LENCTBME HO OCHOBAHMWE AOPOTH, NPEAOTBPALLAS
ero fedopmaumio.

Mpu yknaake membpars TEGOHL «HP»
BLICTYNAMM BHM3, MEX[Y NOAYLLKOM AOpory 1 6an -
NOCTOM CO3/IAETCA FOPU3OHTAMbHBIN TMAPOM3ONA-
uMoHHbIN Bapbep, Bnarogaps KOTOPOMy BOAA
OTBOAMTCS K APEHOXHBIM KAHANAM.

HanexHas ruapousonauma obecneunsaerca
CMNeunanbHOW CUCTEMOW COEAMHEHWs MONOTEH
(nBoitHOM 3aMOK). [inst GonbLUEl HOREXHOCTH 30-
MOK repMeTU3mnpyeTcs.

Takum obpazom, TEOOHL «HP» cranosuTea
6apbEPOM, NO3BONSIOLLIMM OCYLLECTBAATS ABOHHOM
aperax. ObecneunsaeTca He TONbKO APEHAX BO-
b, NOAHUMAIOLLENCS CHU3Y, M3 NOYBbI, HO 1 Ape-
HOX JOXAEBOM BOAbI, MPOCAYMBAIOLLENCS Yepes
6annacrt.

Bonee Toro, pesynstatl aHanM3a, NposeaeH-
Horo MexayHapoaHoi nabopatopuen TexHuue-
ckux 3kcneptna TECHNOPROVE (Buuenua,
Vitanus), NOATBEPAMIM 3HAUMTENBHOE YMEHbLIE-
HME OABNEHMA HQ HACHINb M ee AedOoPMaLMM B CITy-
yae ncnonb3osaHus nokpbitua TEGOHL «HP»,
4TO, KOK CNIEACTBME, NO3BONAET YMEHBLUMTL HEKO-
TOPBIE CIIOM KOHCTPYKLMM 1 NOMYUHTh B UTOTE CEPb-
€3HYIO SKOHOMMIO MATEPUANIOB U CPEACTB.

OPEHAXHbIA

TEDPOH[L «HP» B.2.2



TE®POH[O «HP» B.2.2
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TEDOHL, «HP» Cncrema Tedonp B.2.2

XENE3HBE JOPOTMHU

APMUPOBAHWE, YMEHbBIWEHWE TOJNIWUHDBI CJNNIOEB AOPOXHOM
OAEXADBI U N3onauums

MHCTPYKLUMA NO YKNAAKE

D 3

CrenyiTe yKa3aHUAM MHCTPYK- LUMPHHY HOCBINK, O TOKKE Pa3ME-
LM 11O FOPH3OHTANLHOMN YKNGAKE, Pbl IHO M CTEHOK APEHAXHBIX KO-
npueeneHHsIM B pasaene A.2. HQOB;

— ynoxuts TEPOHL «HP» gbi-

[lng npaBmnbHOM yknomku cucte- CTYNOMM BHM3 HO MOBEPXHOCTH
mbl TEOOHL, «HP» npw crpouTens- 3EMNAHOM HACHINK;

CTBE OPOr HEOBXOMMMO TAKXE — HacwnaTs cnoit bannacra
BLINONHATH CREAYIOLINE PEKOMEH- Tpebyemolt TONWMHE NOBEPX
naumm: membpars TEQOHLL «HP».

— PA3METHTb 1 OTPE3ATH MOAOT-
HO TPeOYEMON AnMHbI, YUHTLIBOS

TEQOH[ «HP»
YKQAIBOETCS HA FPYHT,
MMEIOLLMI PA3YKITOHKY.
3atem Hacsinaetcs

rpaBMiHLIN 6ANNACT.

APYIME CNOCOBbLI MPUMEHEHUS TEDPOHL «HP»

— YKpenneHne, ymeHbLleHne TOMLLKMHBbI NOKPbLITUA U n3onaums QABTOMOBUbHbIX nopor;
— rmppowusonauma n pOSﬂeﬂMTeﬂbelﬁ cnon B KOHCTPYKLMAX TOHHenen.

TEXHUYECKME XAPAKTEPUCTUKN MEMBPAHbDbI TE®GOHA «HP»

AT P Al MBI ¢ BUTyMHBIM repmeTHKom
BT cepebpucTo-cepsiit
A A 20 m

L P I A 2,07 m
MOKPBIBAEMOE PACCTOSHME (C YYETOM ABOMHOTO 3AMKA) ..o 1,89 m

BEICOTA BBICTYIIOB . .o e 8 mm

MACCA MEMBPAHDI . 850 r/m?
PA3PBIBHAS CHINA NMPU PACTDXEHMM TIPOL./ MOMEP. ..o 500 /450 H/5 cm
OTHOCUTENBHOE YAJIMHEHWE MPU PACTAIXEHMM PO,/ MOMEP. ... 20 / 25%

MPEOEN MPOYHOCTUTIPU CKATUM e 450 kH/m*
OBBEM BO3AYWIHOTO 3A30PA oo e 5,7 n/m’

IMATA3OH PABOUMX TEMIIEPATYP .o ot-80°C po +50 °C
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Cucrema Tedhonp B.3.1

TE®OHQA NJIt0C

CTPOUTENBCTBO KAHAJOB

rmapaponsonauuns

VW NMPOBJIEMA

BomoHenpoHULAEMOCTb IMAPOTEXHHYECKMX COOPY-
XEHWHM, TOKMX KOK KaHAIbI, 06bIMHO 06ecneymsaeT -
S MOLLIHBIM CTIOEM BETOHA M CNeLManbHbIX LOBABOK
4N NOAASPXAHMA €ro 3ALLUUTHBIX CBOWCTB. CTOMMOCTb
TaKMX LOBABOK 3HQUMTENBHO YBENMYMBAET 3ATPATHI
HQ CTPOWTENLCTBO, MPYH STOM PE3KO BO3PACTAIOT TPE-
GOBAHMSA K KAYECTBY BLIMOAHAEMBIX PABOT.

MpOROAXHTENBHOE BO3AEICTBUE BOJHOTO NOTO-
Ka, NOroaHbIX GAKTOPOB U T.N. — BCE 3TO BAMAET HA
MOCTENEHHOE PA3PYLUEHME KOHCTPYKLMU KAHATOB M
NPUBOLMT K NOABNEHMIO TPELLUNH, MECTHBIX NPOTEYEK
W IPOCAUYMBAHMIO BAATM B MPUNErQIOLLNE TPYHTBI.

ObecneyeHme maponsonaumm — oaHo 13 0643a-
TenbHbIX TPEGOBAHMI, NPEABABASEMbIX NPU NPOEK-
TUPOBAHWM HOBBIX U B OCOBEHHOCTM PEKOHCTPYKLMM
CTOpPbIX KAHANOB BHE 3ABMCMMOCTM OT MX HA3HA-
YEHMS (MPPUrALMOHHBIE, TPOMBILIIEHHBIE [PEHOX-
HbIE M T.0.).

Jaxe B HaCTOALLEE BPEMA BOAOHENPOHMLIAEMOCTb
CTEHOK BHOBb MPOEKTUPYEMbIX KAHQNOB «TOPAHTH-
pyeTcs» nuwb TonuwmHol 6eToHa. YTo kacaertca
MEPONPHATHI NO PEMOHTY TMIPOTEXHUYECKHX COOPY-
XEHWI, TO OH OrPAHUYUBAETCS SINLLL YKNAAKOM HO-
BOTO C1I0S1 APMUPOBAHHOTO GETOHA NOBEPX CTAPOTO.

Ha nepewit B3rsa Takoe pelueHme MoxeT noka-
30TbCA OCTATOYHbIM, HO COBEPLIEHHO OYEBMAHO, YTO
OHO He 0becneynBaeT AONrOBEYHOCTb 3ALIMTHI.
[03TOMY MMEHHO YKIQAKA NOKPHITUS C BLICOKMMM
MPOYHOCTHBIMU U TMAPOU3OIMPYIOLMMU  XOPAKTE-
PUCTUKOMM MO CION APMMPOBAHHOTO GETOHA CMO-
XET 06ECNeUNTL HAIEXHYIO M AONTOBEYHYIO 3ALLNTY
MAPOTEXHUYECKMX COOPYXKEHMH.

'V PELLLEHUE

Braropops ceoeit yrueepcansHoctv, TECOH
MOC MOXeT yCneLHO NPUMEHATLCS MPU PEKOH -
CTPYKUMM CTQPbIX KOHQNOB 1 A9 CTPOUTENCTBA
HOBBbIX.

Csoiictea TEQOHL MJIIOC obecneunsaior
HOIEXHYIO 1 IONTOBEYHYIO MMAPON30NALMIO AHA
M CTeHok kaHana 6naropaps ABOAHOMY
MEXOHMYECKOMY COEAMHEHMIO M ABOWHHOMY
repmeTuky B 30mMKe. MaTepuan npoct B yknaake,
a BHICTPOTA €10 NPUMEHEHMS 1 OTCYTCTBME FPO-
MO3AKOrO OBOPYAOBAHMS M MPUCNOCOBNEHMit
genaiot nokpsite TEQOHL MMOC Hauyywwmm
pelleH1eM NS TMAPOU3ONALMM KAHANOB.
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TEDOHJ MJItOC

Cucrema Tedhonp B.3.1

CTPOUTENBCTBO KAHAJNOB

TECOHI MMoC
yKnagsiBaeTcs Ha beToHHoe
MOKPBITHE KAHANA

M 3akpennaeTcs BAosb

KPOMKW METANNTN4ECKMMM ckobamu.

rmappounsonsauusga

TEOOHJ MMOC oyeHb npocT 8 npuUMeHeHmH,
KOTAO peYb MIET O CTPOUTENLCTBE HOBLIX KOHAMOB.
PynoHb packaTbiBAIOTCA NONEPEK BBIPHLITOTO 1 OTAPO -
OMAMPOBAHHOIO PYCNA, UX KPAs CKPENNAIOTCA U rep-
METM3MPYIOTCA, 0BPa3ys MAEQbHYIO NMOBEPXHOCTH
[NS POBMELLEHMA GPMATYPHOM PELIETKA M NOCAeyIo-
Liei 30nMBKM BETOHA. }

V¥V PELLLIEHME

Jloxe arporextmyeckix kaHanos
3ALMLAETCS MOKPLITHEM
TEDOOH MMOC, satem yknagsisaioTcs

QPMUPOBAHHAS BETOHHAS CTSIXKA

n C60prle naHenn.

CBOPHbIE
NAHENTN

BETOHHA4
CTAXKA

APMATYPHAS
PELLIETKA

TEDOH[ NNtoC

YTPAMBOBAHHbIN
TPYHT
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TEDOHA MIOC Cucrema Tedonp B.3.1

CTPOUTENBCTBO KAHAJOB

rmapounsonauunms

B npouecce pexkoHCTpyKumMm AEACTBYIOLLMX KO-
HQOB, MX AHO W CTEHKM [OMKHbI ObiTb TLIATENLHO
OuMLLEHbI. 3aTeM BLICTYNAMM BBEPX YKNAALIBOET-
ca TEOOH[ MMOC. On obpasyeT 3auwinTHbI
CINO Mexay CTApOW M BHOBb 3ANIMBAEMOM NMOBEPX -
HoCTblo. [1OMOTHA MOKPLITUS PUKCHPYIOTCS HA
CTAPOV NMOBEPXHOCTH COOPYXEHMS C MOMOLLBIO MIa-
CTUKOBbIX LoBenei v Wwypynos C NPOYLUMHAMM, K
KOTOPbIM 30TEM KPEMUTCS CBOPHOS OPMATYPHAS pe-
weTka. Takok cnocob rkcaumm NOKPLITUS NOAHO-

CTBIO MCKITIOYAET BO3MOXHOCTb KAKMX-MBO
CMELLIEHMI B KOHCTPYKLIMM. CeapHas apmartypHas

OB6pa30BaHMe MENKMX TPELLMH B 6ETOHE He yaa -
€TCA NPEeaoTBPATUTL, AAXeE LOBABMSS B HETO BO-
NOKHWCTbIE MATEPHANHL. TaKME CBONCTBA MEMOPQAHSI
TEDOOHL MJTOC, kak nAacTUYHOCTb M MPOYHOCTS,
HAMHOTO NPEBOCXOAALLME 3HAYEHMS AHANOTMYHBIX

PeLeTKa kpenntcs

K MPOYLUMHAM LLIYPYMOB.

XQPOKTEPUCTHK BETOHA, NO3BOMSIOT MOKPBITUIO MO~
TMOLLATL HAMPY3KK, NEPEAAIOLLMECS C MOBEPXHO -
CTM CTEHOK W iHA KaHANQ.

APMATYPHAS
PELLIETKA

CTAPA4
BETOHHAS
CTAXKA

CBOPHBIE
NAHENH

HOBA4
CTAXKA

APMATYPHAS
PELLIETKA

TEDOHJ NntoC

CTAPA{
CTAXKA
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Cucrema Tedonp B.3.1

TEDOHJ MJItOC

CTPOUTENBCTBO KAHAJNOB

rmaprpounsonauunsa

MHCTPYKLUMA NO YKNAAKE
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D 3

CnegyiTe ykasaHWsM MHCTPYK -

LMW NO FOPU3OHTANBHON YKNOAKE.
[llns npaswnbHoi yknagku TE-
®OHA MMOC npy obecnedernn
TMAPOM30NALIMM KAHANOB, HEOBXO-
[VIMO TOKXE CIEOBATH HEKOTOPbIM
PEKOMEHAALMAM.

[Ing HOBbIX KAHANOB:

— NPV OTPESKE NONOTEH HEOB-
XOMAMOM AIHbI, PEKOMEHTYETCA K
CYMMOPHOJ WMPHHE CTEHOK U AHA
npubaBMTL MO KpaiHeH Mmepe
50 cv ans saKpennenus Matepua-
na Ha Gepmax kaHana;

— ynoxwts TEOOHL MMIOCw
30KpenuTL KPas Ha GepMmax ¢ no-
MOLLBIO METNUYECKHX CKOD;

— ynoxuTb kamn Ha TEQOHT
MIMOC eronb HAPYXHbIX KPOMOK
KOHOAQl 479 HOZEXHOTO CLIENNIEHNS
MATEPUANG C FPYHTOM;

— PA3MECTTb AUCTAHLIMOHMPY -

fOLLE NPOCTOBKM 1 30TEM YIOXHUTL
HO HUX OPMOTYPHYIO PELLETKY;
— BINONHUTL GETOHHYIO CTAXKY.

g pekoHCTpyMpYeMbix KaHO-
noB:

— TWIQTENLHO O4YUCTMTH MOBEPX-
HOCTM IHO M CTEHOK OT HOHOCOB U
MyCopa;

—ynoxuts TEOOHL MIMOC
BLICTYMOMY BBEPX, NPOCBEPIATS OT-
BEPCTHA AMAMETPOM 9 MM Ha pac-
cTosHmu 1 M Zpyr oT mpyra #
BCTABMTH B HUX MNACTMACCOBLIE 10~
enm, NPy STOM PACCTOSHHE OT OT-
BEPCTMA 10 NeOPMAUMOHHOIO
LBA HE fOMXHO BbiTb MeHee 50 cm;

— 30KNeTb KX OTBEPCTHE
kycoukamu nentsl DJTOTEH pas-
mepom 5x5 cm;

— 30BEPHYTH QHKEPHLIE WYPY-
nbl B Arobeny;

— 30KPEMUTL CBAPHYIO apPMa-
TYPHYIO PELLETKY B NPOYLIMHAX QH-
KEPHbIX LLYPYMOB;

— BHINONHNTb GETOHHYIO CTAXKY
HEOBXOAMMO TOMLLHSI.

c 100 cm 3

APYITUE CNOCOBbI MPUMEHEHUS TEPOHA NMJIIOC

— rmppounsonaumusa d)yH,D,OMeHTHbIX nnuT “ I'IeperbITMlji;

— MMAPOU30NAUMA HOPYXHbBIX CTEH;

— TMAPOM3ONALMS IKCTTYATUPYEMBIX KPOBESTb.

TEXHUYECKUE XAPAKTEPUCTUKU MEMBPAHDI ANIbTEPHATUBHbBIE BAPUAHTbI
TEDOHA NAIOC PELIEHMS NPOBAEMbI

MATEPUAJT MBI C GTymHbiM repMETHKOM Bosmoxo npumenerne membpars TEOOHLL HP, kak mare-
LIBET Yepri PUQNQ C MOBBILLEHHbIMY POYHOCTHBIMA XOPAKTEPUCTUKAMM,
IUHA 20 m

LUMPMHA 2,07 m

MOKPLIBAEMOE PACCTOAHWE 1,89 m

(C YHETOM IBOMHOTO 3AMKA)

BbICOTA BbICTYTOB 8 Mm

MACCA MEMBPAHbI 670 r/m

PA3PbIBHAS CUNA MPU PACTAIXEHM MP./MOMEP. 350 /300 H/5 cm

OTHOCUTENBHOE YONMHEHME

MPU PACTSXEHMM MP./NOMEP. 20/25%

MPEOEN MPOYHOCTU MPU CKATUN 300 kH/m

OBbEM BO3YLUHOIO 3A30PA 5,7 n/m*

IMANA3OH PABOYMX TEMIMEPATYP ot =80 °Cpo +50 °C
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TEPOHJ, APEMH MJIIOC

Cucrema Tedhonp

B.3.2

CTPOUTENBCTBO KAHAJTOB

APEHAX MW rnagepoumnsonaunsa

VW NMPOBJIEMA

lNpouecc MPOEKTUPOBAHMA BOAHBIX KAHANOB
BKITIOYQET B CE67 3TAN AHANM3A CAMBIX PA3HBIX FE0-
JIOTMYECKMX CTPYKTYP B MECTAX POSMELLEHNA STUX CO -
OPYXEHHI: OT TBEPABIX, YNNOTHEHHBIX 10 ChINYUMX, U
OT BOLOHENPOHMLAEMBIX 0 NIEMKO MPOMYCKOIOWIMX
BAQIY FPYHTOB.

PaspaboTymkam NPOEKTOB MPUXOANTCA yAenaTh
GONbLIOE BHUMAHME PACYETAM BHELWHMX HArpy30K
W BO3AENCTBMI, OKO3bIBOEMBIX HO KOHCTPYKUMiO. Ha-
NpUMEp, HAMMYME MOLLIHBIX MPUMBIKQIOLLMX PA3HO-
YPOBHEBbIX BOOHOCHBIX MAACTOB B COYETAHMM
C YNAOTHEHHbIMM FPYHTaMM. [Tpu OnpeaeneHHbIx me-
TEOPONOMMYECKNX YCTIOBMAX TMAPABIMYECKOE AABE-
HME TAKMX CNOEB HA BHELUHME CTEHKW COOPYXeHMs
MOXET OCTUIATb OMACHBIX 3HAYEHM.

YCTpOiCTBO BOBOHENPOHMUAEMOTO Bapbepa,
CNOCOBHOTO OTBOMMTL FPYHTOBLIE BOAbI OT CTEHOK Ka-
HQNQ, NO3BONAET 3HAUUTENLHO YMEHbBLIMTb AABNEHUE
W3BHE.

CeoeBpemeHHOe OnpeneneHne pacrnonoxeHus
ONACHbIX Y4OCTKOB €11le HA CTAANM NPOEKTUPOBAHMS
MO3BONAET TLLATENHO U3YUWTb MX OCOBEHHOCTM IO
HQYANA CTPOUTENbHBIX PaBOT.

'V PELLLEHUE

TEGOHL APEMH MNIIIOC obnogaet Heobxo-
AMMBIMM CBOMCTBAMM, MO3BONSIOLMMHU MPOEKTH-
POBLLMKY PELLMT BLILLEYKA3AHHbIE MPOBIEMSI.

Braronaps coueTanmio mateprana s noamsT -
NIEHQ BLICOKOM MIOTHOCTU C TEPMETUYHBIM 3AMKO-
BbIM COBIMHEHNEM 1 TEOTEKCTUIILHOTO NOMOTHA U3
NOSMMPOMNUNEHA, UMEIOLUMX BLICOKME MEXQHM -
yeckne xapaktepuctukn, TEGOHI OPEMH
MIIOC obecneunBaer ycToMUMBLIA APEHAX
TPYHTOBBIX BOA W HOAEXHYIO MAPOU3ONALMIO
cteH coopyxehnus. Kpome TOro, 3Hadewue
COMPOTUBIEHMS CKATHIO MATEPUANO COCTABASET
He menee 300 kH/m”.

Ina obecneverns Hanbonee BNArONPUATHBIX
YCIOBMI APEHOXA BOAb 1 TMAPOU3ONALMM CTEHOK
PEKOMEHAYETCS B KAYECTBE OCHOBAHMS KOHCTPYK-
UMM MCONb30BATL MaTepuan, obnaaaiowmii
APEHUPYIOLMMM W OHTUKAMMANAPHBIMMA CBOHCTBA-
mn. TEOOH[ OPEMH MIIOC yknagsisaetcst
BLICTYNOMM 1 APEHAXHBIM NONOTHOM HEMOCPes -
CTBEHHO HO OCHOBAHME. [ PyHTOBbIE BOAI MPOCA-
YMBAIOTCA B MONOCTb MexXay MemMBpaHoi u
MOSIOTHOM 1 3ATEM OTBOAATCH B APEHAXHbIE
TPYyObI.

BeToH sanueaetcs HenocpeacTeerHo Ha obpat-
HYIO CTOPOHY MeMOPQHbI, BMAAWHb KOTOPOW
ynydwaioT ero cuennenne ¢ TEOOHL, APEMH
nmocC.

CUCTEMA OPEHAXA

AN
N

LperaxHsie Tpy6sl

LpeHaxHbirt konogey

-

TEPOHI OPENH [f)l elen: R i
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TEDOHA APEMH MITIOC Cucrema Tedonp B.3.2

CTPOUTENBCTBO KAHAJTOB

APEHAX MW ruappounsonauunsa

MHCTPYKLUMA NO YKNAAKE

D 3

Creny#Te yKO3aHHSM MHCTPYKLUMN TEQOHL APEMH NIIOC — —— [PEHAXHbI MATEPUAN
no I'OpM3OHTOJ'IbHOl:1 YKnagke, npuse- JOPEHAXHAS TPYBA — — APMATYPHAY PELLETKA
feHHol B paspene A.2.

[insa npasuabHO! yknagku TPYHT — — BETOH

TE®OH[ APEMH MIKOC npw crpo-
WTENbCTBE KOHANOB HEOBXOMMMO TaK-
Xe CNenoBaTh HEKOTOPBIM APYIHM
YKQ3OHMAM:

— NOATOTOBMTL MECTO AN YCTPO -
CTBA APEHOXHOM CUCTEMBI;

— YNOXUTb APEHAXHbIE TPYOHI;

— HOCHINATb M PACTPEAENHT APE-
HOXKHbIM QHTUKQMANAAPHBIA MATEPH-
an;

— ynoxuts TEQOH[, [PEMH
MNIOC  HenocpeactseHHo  Ha
BPEHAXHbIM MATEPMAN, BHICTYNOMM 1
NONOTHOM BHM3;

— 8 MecTox npumsikarns TEQOHL
OPEMH MNOC k apeHaxHbim Ty -
BOM OTAENUT MONOTHO OT NOKPHITHS
W MPONYCTUTB TPYGY B 0GPA30BABLLY-
10CA MONOCTb;

— PA3MECTMTb NOAKNCAKK NS ap-
MOTYPHON PELIETKM HA NOBEPXHOCTH
MEMOPAHBI 1 YNOXUTb peLueTky. 3a-
T BETOH TPEBYEMON TOMLIMHS.

N

@

(0]

O

8 APYIME CNOCOBbLI NTIPUMEHEHUSA TEOOHA APEUH MJIOC

— APEHOX W TMAPOU3ONALMS BHELLHEN CTOPOHbI CTEH;

,S — OPEHAX U TMAPOM30NaUMa NOANOPHbLIX CTEHOK;

E — APEHOX, TMAPOU3ONALMS M 3ALUMTA OT KOPHEN BUCAUYMX CALOB;

= — APEHAX W TUAPOU3ONSLMS TOHHENEN.

=g

I

@)

E TEXHUYECKUE XAPAKTEPUCTUKU MEMBPAHbI TE®OHA APEVH NJIOC

= AT P AT MBI B coveTAHMM C NOIOTHOM 13 MOAUMPONMUNEHA
BT yepHbIit + Genbii
A 20 m
L AP I A 2,07 m
MOKPBIBAEMOE PACCTOIHME (C YHETOM IBOMHOTO 3AMKA) ... ... 1,89 m
BEICOTABBICTYTIOB ...ttt 8,5 Mm
MACCA MEMBPAHDL . 780 r/m’
BTH NONOTHA U3 MONMMMPOMAIIEHA . 110 r/m
BOOOMPOMYCKHAL CITOCOBHOCTD . . oo 17 n/m? cex (reotexctuns,
PA3PBIBHAS CHINA NMPU PACTDKEHMM TPOL./ TIOMEP. ..o 500 /500 H/5 cm
OTHOCUTENBHOE YAJIMHEHWE MPU PACTAXEHMM MPOL./ MOMEP. ..o 20/ 25%
MPELEN MPOYHOCTUTIPU CKATUM e 300 kH/m?
OBBEM BO3AYWHOTO 3A30PA .o 5,7 n/m

IMANA3OH PABOUMX TEMIEPATYP oo or-50°Cpo+80°C
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TEGOH, MIIOC Cucrema Tedonp B.3.3

YKPEMNMJEHWUE BEPETOB

rmapomnsonauuma M 3ALLUTA OT 2PO3 UM

VW NMPOBJIEMA

[na npenotepallenns npouecca ocnabnenus
rpyHTa GEeperoBor IMHMK BCNEACTBME 3PO3MH, Bbl-
3BAHHOM BOLHbIM TEYEHWEM MW SEMCTBUEM NPUOPEX-

B cnydae, ecnv npoekT cTpouTensCTea rMapo-
TEXHUYECKHX COOPYXXEHWI NpeanonaraeT obecne-
YeHMEe TMAPOU3ONAUMK BEPEroBON NUHMK,
HbIX BOMH, MCMONb3YIOTCA FABMOHBI, HAMONHEHHbIE TEDOH[ MMOC npeansHo noaxogur ang pewe-
KOMHAMM [7151 CHUKEHMSA TMAPOCTATMYECKOTO BO3AEN- HWA 3TOM NPoBnembl. TOYHO NOBTOPAA pPenbed
CTBMS HQ TPYHT. IPYHTQ, NOATOTOBNEHHOTO N1 YKIQAKM raBUOHOB,
TEPOHA MMOC cnysxut HenpepbisHbiM 6apbe-

POM ANna 3p03nK, BbI3bIBOEMOW BOAHbIMM NMOTOKA -
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Takue nprcnocobnerms TPAAMLMOHHO UCMONb3Y -
10TCA ANA 30LWMTH GEPEros OT pasmbiBoB 1 obecne -
YEHWs HEenpepbLBHOCTM GeperoBoil JMHMM. MM, O TOKXE HOAEXHbIM NPensTcTBMeM Ans
KOHCprKLI,l/Iﬂ 3TO;1 30WMNTbl COCTOMT U3 D,ByX pﬂﬂ,OB: ﬂpOHMKHOBeHMﬂ B 3EeMNO 30|'pﬂ3Hﬂ}OLLIMX BE-
— 3QLUMTHBIN COM M3 rABUOHOB, M3rOTOBAEHHbIX LLECTB, COAEPXALLUNXCA B BOE.

Mcnonbsosanne TEGOHL MMIOC pekomer-

OyeTca BO BCeX Cy4asx, KOraa Heobxogmmo

13 CTANbHOM OLMHKOBOHHOM NMPOBOIOKM U 3AMONHEH -
HbIX TMO0 KAMHAMM, MO0 CNELMAnbHBIM UCKYCCTBEH-
HbIM HOMOSTHUTENEM;

— NPOMEXYTOUHBIN CIIOM MEXY TPYHTOM W rabu-

NPefoTBPATUTL SPO3NIO N 3ArPA3HEHNE TPYHTOB,
npuneraroLwmnx K BOAOEMAM.

'V PELLLEHUE

OHAMM.
B HEKoTOpbIX Cyuasx BO3HMKAET HEOOXOAMMOCTb
30LUMTHI GEPETOB HE TOMBKO OT KMEXAHMYECKOTO» BO3-
LEMCTBMS BOAHbIX NMOTOKOB, HO 1 OBecneyeHns so-
[OHENPOHMLAEMOCTH Beperosoit MMHUM: s ee
3QLLMTHI OT CTOYHBIX BOJ, NPU CTPOMTENLCTBE BOAO-
OTBOAHbIX KOHONOB, CHOHHBIX BOLOCOPOCOB 3ALLMT-
HbIX J],OM6, NPefLoOXPAHUTENbHBIX BOLOBOLOB
PA3AMYHBIX COOPYXEHUM, A TAKXKE NP YCTPOWCTBE
NPUOPEXHBIX ABTO- U KENE3HOZOPOXHBIX HACHIMEIA.
OrcyTcTBrE TMAPOM3ONALMH BbiI3bIBAET OCnabne-
HME BHYTPEHHMX KOHCTPYKLMI COOPYXEHMI UK 13-
MEHEHWE XAPAKTEPUCTUK TPYHTO. Boaa moxet paspywars
YKAQAKA HEMPEPLIBHOMO  TMAPOMU3ONSLUMOHHOTO
MMOPOTEXHUYECKME COOPYXKEHMS
MOKPBITUS MO CTIOEM raBUOHOB 0BECMEUNT HAZEX-
HYIO M IONTOBPEMEHHYIO 30LLUMTY TMAPOTEXHUYECKMX W pasmsisaTs bepera.
COOPYXEHUM.

ABMXEHWME BOJIHbI

NMPOBNIEMA MOAMbIBA NNOTUH
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TEGOH MIOC Cucrema Tedonp B.3.3

YKPEMNJNEHWUE BEPETOB

rmapounsonauumsa mMm 3ALLULUNTA OT 3PO3 UM

TE®OHA NNtoC 3ALLMTHBIN NBMXEHUE BOJIHbI [Mpu onpeseneHHbIX yCNoBMaX BORHBI NOTOK MOXET
MATEPUAN CNoCoBCTBOBATL PA3MBIBY OCHOBOHMS 3ALLMTHBIX AAMO

1 06pa30BaHMIO NpoTedek Nog Himu. Mo BICOKOM
YPOBHE BOfIbI NOTOK W3 CUPOHHOIO BOAOCHPOCA Co-
coBeH PA3MBITb OCHOBAHME NEPEMBIUKH CO CTOPOHbI
HiXHero Gbeda 1 BLI3BATS OCNABNEHHUE BCEI KOHCT-
PYKUMYM TMIPOTEXHHYECKOTO COOPYXEHHS.

Yknapka TEQOH[ MIOC ¢ 06emx cropon ot cu-
(POHHOTO BOROCOPOCA TAPAHTUPYET MPOYHOCTb K
[ONTOBEYHOCTL COOPYXeHus. Mcnonb3osanue
TEGOHA MMOC & koHCTPYKUMAX BOROBOAOB NI0HO-
FO HO3HAYEHMS OBECTIEYNBAET HOLEXHBIM OTBOL BOHI,
NPELOXPAHSS OT 3PO3NM UX IHO U CTEHKM.
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TEQOHI MMOC —
3¢pdexTmBHAS 3aWMTa
OT 3p03MM

1 3arpsa3HeHmns rpyHTa.

Mpvmenenne TEGOHL
[IIOC npensrcrayer
PA3MbIBY OCHOBAHMS

3ALUMTHBIX SAMB.
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TEGOH, MIIOC Cucrema Tedonp B.3.3

YKPEMNMJEHWUE BEPETOB

rmappounsonauuma M 3ALLUTA OT 2PO3UMN

OtBog BOAb M3 TABMOHOB OCYLLECTBAAETCA
OYeHb NIerkKOo, TAK KAK PA3MEPbI 3ANONHAOLLNX MX
KOMHel COCTABASIOT HE MeHee 5 M.

Mpouecc yknaaku TECOHA MO C ypessbiyaii-
HO NPOCT 1 He TPEBYET AONOMHUTENbHBIX MPHUCMO-
cobnenuit. Vicnonb3osakye MembpaHb COBMECTHO

¢ rabuoHammu obecneumsaeT peluenne Npobnem,
BO3HUKQIOLLMX B MPOLECCE NPOEKTUPOBAHMS BOJ -
HbIX KAHQOB, GBTOMOBHALHLIX M KENE3HOAOPOX-
HbIX HOCHINEH, O TAKXE MPK ykpenneHun Geperos
BOLOEMOB.

!
TABUOHbI TEDOHJ NntoC

TABMOHbI

TE®OHA NItoC

o

Mcnonezosanne
TEQOHO rNoC

Mpn CTPOUTESIbCTBE KAHATOB.

TPYHT

TABMOHbI

TE®OHA NitoC

>

Mcnonbsosakme
TEPOHL MIMOC npu crpoutenscrse

an6pe»<Hb;x XKEeNe3HOOOPOXHbIX HacbkIneu.
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TEDOHJ MJItOC

Cucrema Tedhonp

B.3.3

YKPEMNJNEHWUE BEPETOB

rmapounsonauumsa mMm 3ALLULUNTA OT 3PO3 UM

MHCTPYKLUMA NO YKNAAKE

D 3

Creny#Te YKa3QHMAM MHCTPYK -
LMW NO FOPU3OHTANBHOMN YKNOAKE,
npvseneHHol B pasgene A.2.

Mpu ncnonb3osarmn TEOOH]
MMOC s kauecTse raponsonauu-
OHHOTO NOKPbITMA ANA 3ALLMTHI 6e—
peros, HeobXOAMMO Takxe
BbINONHATL CNefYIOLLME YKA3AHMA:

— otpesats et TEQOH[
MMOC & cootseTCTBIAM C ATMHO
YKAOHQ, NOANEXALLEro 3ALLMTE,
YUUTHIBAA PA3MEPBI NONOK ANg yK-
naaKM rabuoHOB;

— M NOMKA HE NPEeyCMOTPE-
Hbl, NMUCT HeO6XOﬂMMO 30aKpennTb
HQ BEPLIMHE YKIIOHA C MOMOLLbIO
k06 v pepessHHbIX NPOGOK, 3061-
ThIX B TPYHT;

— YNOXMTb  TABUOHB  Ha

TEQOH[, MIMOC 1 3anonHuTs 1x

KAMHAMN.

TEDOH[ NntoC

TABUOHbI

APYITUE CNOCOBbI MPUMEHEHUS TEPOHA NMJIIOC

— MMAPOM30NALMS GYHAOMEHTOB U BYHAAMEHTHBIX MIUT;

— TMAPOM3ONALMS HOPYXKHbIX CTEH;
— TMAPOM3ONAUMS IKCTITYATUPYEMBIX KPOBESb;
— TMAPOU3ONSALMS CTEHOK KOHANOB.

TEXHUYECKUE XAPAKTEPUCTUKUN MEMBPAHbDI

TEO®OHA NJNIOC

MATEPUAN
LIBET
IJIMHA
LUMPMHA

MOKPLIBAEMOE PACCTOAHWE
(CYHETOM [IBOMHOTO 3AMKA)

BbICOTA BbICTYTOB
MACCA MEMBPAHbI

PA3PBIBHAS CHNA TP PACTSXEHIM MP./MOTEP.

OTHOCUTENbHOE YAJIMHEHME
P PACTSXEHWM MP./MOMEP.

MPEOEN MPOYHOCTU MPU CXATUN
OBbEM BO3AYLHOIO 3A30PA
INANA3OH PABOYMX TEMIMEPATYP

MBM
YepHbiit
20 m
2,07 m
1,89 m

8 Mm
670 r/m?
350 /300 H/5 cm

20/25%

300 kH,/m?

5,7 n/m?

o1 =80 °C no +50 °C

ANBbTEPHATUBHbLIE BAPUAHTbDI
PELWEHNA NPOBJIEMbI

Bosmoxwo npumererme membparsl TEGOH[] HP, kak mate-
pI/ICU'IO C NMOBbILLEHHbIMM I'IquHOCTHbIMM XOpOKTepMCTMKOMM.
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TEFOND T EVOLUTION

Cucrema Tedhonp

B.3.4

rmaperponsonauuvsg,

TOHHEJNN

NMPOBJIEMA

ObecneyeHne BOAOHENPOHMLAEMOCTU — OfHO U3
OCHOBHbIX TPEBOBAHMI NPV CTPOUTENLCTBE TOHHENEN
A5 IBUXEHNA ABTOMOBMIBHOTO M KENE3HOLOPOX-
Horo TparcnopTa. BoaHas 3posus GetoHHoro cso-
[a, CTekaowos BOAA, 06pa3oBAHME Hanepew
LOMXHbI BbITb NPEAOTBPALLEHL! s 0becneyeHms bes-
ONACHOCTM ABMXEHMS 1 YBENHYEHUS CPOKA CTyXObl
TOHHENbHBIX COOPYXEHNH.

[MpocaunsaHme BoabI C NOBEPXHOCTH 3EMIU U U3
BOLOHOCHbIX MOA3EMHbIX CNOEB BHYTPb TOHHENA
NPOUCXOANUT CKBO3b FPYHT, CKAJNbHbIE NOPOLbI U Ye-
pes TpeLmHbl B 6eTore. [MpoHMKHoBEHWE BOabI Ypes-
BLIYQMHO 3ATPYAHSET CTPOUTENBCTBO CBOAA, TOK KAK
nocne yCTOHOBKM QPMATYPH M MOCHEayloLero
BETOHUPOBAHMA MOXET MPOU3ONTH MECTHBI PA3MBIB
KOHCTPYKLMHM 1 OHa He ByneT 6e30nacHOM.

TpewwHbl B cBope 06pA3yIOTCS B PE3yNbTATE YCOA-
kn BETOHA NOCNE Ero 3ANMBKM, AEMCTBMA MECTHBIX HE-
POBHOMEPHBIX HAFPY30K MAM NPY NPOM3BOACTBE
Kakux-nubo pabor.

[MpocauMBaHME BOb ONACHO HE TOMBKO A9 Y4ACT-
HWKOB ABWMXEHMS, HO M AN CAMOM KOHCTPYKLMM.
[OCTOSHHBI KOHTAKT C BAAroO# NOCTENEHHO 0Cnab-
nset ee.

Bce BbilueckasanHoe CNpaBeanMeo TaKXe 1 Ans
CTAPbIX PEKOHCTPYMPYEMBIX TOHHENEN.

OB6bIYHO B Cydasx NPOTEYKM MOMb3YIOTCH
METOAOM OTBEAEHMS BOABI MO KAHANAM.

Takoe TeXHUYECKOE PELLEHHE U NPUMEHAEMbIE
MOTepUarsl He BCETAA NMPUBOAAT K 3P PEKTUBHBIM
pesynbTatam. BogoHenponuuaemsie Haknaaku
4ACTO PA3PYLIAKOTCH MW NPOMCXOAUT MX CTPYK-
TypHOE OCNabReHKe NPy MHLEUMPOBAHKUM BETOHA
MOA BbICOKMM ACBAEHMEM B OOPA30BABLLYIOCA TPE-
wmHy. [MosToMy, BEPOATHOCT HOBOM MPOTEYKH
OCTOETCS BLICOKOW.

PELUEHUE

[Tpoteukn Bogsl BHYTPL
TOHHENA MOTyT PA3PYLNTL
KOHCTPYKLIO

1 NpeacTasnsioT

OMNACHOCTb 191 ABUXEHMS.

SAlWLUTA U PACNPEARAENEHWUE HATPY3KMHU

Bnaropaps CBOMM BBICOKMM MEXAHWUYECKHM
W SKCIyaTauMoHHbiM kadectsam, TEFOND T
EVOLUTION nossonset pelunts npobnemsi, 0 ko-
TOPbIX TOBOPMAOC BILLE, OH MOXET ObiTb UCMOMb-
30BAH KK NPU CTPOMUTENbCTBE HOBbIX TOHHENEN,
TOK 1 NPY PEKOHCTPYKLMM CTAPBIX.

30LIMTA OT MEXAHHMYECKUX NOBPEXAEHHI, BOLO-
HENPOHWLLAEMOCTb M CMOCOBHOCTb OTBOAMTS BO -
Ly — BOT TpU LOCTOMHCTBA, oTkyaiouye TEFOND
T EVOLUTION ort gpyrux matepuanos.

TEFOND TEVOLUTION 3auipuiaet Bcio koH -
CTPYKUMIO OT BO3[EMCTBUS XMMHUYECKMX BELLECTB,
NPUCYTCTBYIOLMX B BOAE, NPEAOTBPALLAET PA3MbI-
BAHMeE BETOHA M OTBOAMT CKAMMMBAIOLLYIOCS BAQ-
ry B IPEHOXHbIE TPYObI.

TEFOND T [3%e]lNVaN[e) N R v
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TEFOND T EVOLUTION Cncrema Tedonp B.3.4

TOHHEMN

rmapounsonauunmda, 3SALLNTA U PACNPEAENEHUWE HATPY3KMHU

TEFOND T EVOLUTION moxHo kpenuts K
NPEeABAPUTENBHO 3QUTOMY BETOHHOMY CBOAY,
CKQMbHBIM MOPOAAM CTPOALWLETOCs TOHHEN: WK
MOBEPXHOCTM CTOPOTO CBOAA PEKOHCTPYMPYEMOTO
COOPYXEHMS.

C mByX CTOPOH MO KPasM CBOAQ YKIOAbIBAIOTCS
PEHOXHbIE TPYOH AN OTBOAG BOAL U ee chopa B
KOMINEKTOPHBIE KOMOAUI.

3aTem MPOM3BOAMTCS MOHTOX OPMATYPL U
BETOHNPOBAHHE.

Bonowenponnuaemocts membpans TEFOND T
EVOLUTION obecneynsaetcs nepexnectom
CBOPHBIM COBAMHEHHEM € KPOEB.

Brarogaps HOREXHOM rMApOM3ONALMM, BORO HeE
NONGAQET BHYTPb TOHHEN], 06ECTIEUNBAR MAEATbHbIE
BETOHHBIMM CBOLAMM. yCnoBust ang GETOHMPOBAHWA M, CEROBATENBHO,

30[10HHbIE SKCTITYATOLUMOHHBIE XOPAKTEPUCTUKA CBOAQ.

KoHctpykums Gymet Takxe u3onupoBaHa OT
TPYHT BO3AENCTBMA XMMUYECKNX BELLECTB, PACTBOPEHHBIX B
Boge.

PELLUEHUE

Boga crekaet mexay nsyms

TEFOND T EVOLUTION

PA3PYLUEHHbIM CBOJ,

HOBbIM CNOM BETOHA

CTANbHAS APMATYPHA4 }
PELLETKA

[put pexoHcTpykLmm
CTApPbIX TOHHENen

TEFOND T EVOLUTION

pacnonaraetca mexngy

CTApbLIM CBOAOM M BHOBb

oTAUTOM MOBEPXHOCTHIO.

115N DRFEVOLUTION B.3.4
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TEFOND T EVOLUTION Cuncrema Tedonp B.3.4

TOHHEJNN

rmappounsonauuva, 3AILUTA U PACNPERENEHUWE HATPY3KMH

[aBnenve npoHukalowen BOAbl 3HAYMTENBHO
CHUXQEeTCs 6noro,uopﬂ BLICTYNAM MATEPKHANA, PAC-
npesensiomnm Bogy no BCEMy 3a30py, 1 KOTOPAs
30TeM MOA JeNCTBMEM CHIbl TAXECTU YXOAMT B Jipe -
HOXKHbIE TPYOBI.
Taknm 06PA30OM, CBOA TOHHENSA HOAEXHO 3aLLM-
LeH OT BO3AEMCTBUS MOObIX BHELLHMX d)oKTopOB, Cxema OTBOAAG BOAbI
obecneunsas MPOYHOCTb, AONTOBEYHOCTb 1 6esonac- yepes APeHaXHble pr6bL

HOCTb KOHCTPYKLMA. 5
Boga n3 3asopa no HapyxHoi

nosepxHoctvt TEFOND T EVOLUTION
crekaert B Tpyby

1 30TEeM B CTOYHbINM Konogell.

TEFOND T [3%e]lNVaN[e) N R v
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TEFOND T EVOLUTION

Cucrema Tedhonp

B.3.4

rmarpounsonauume,

TOHHEMN

MHCTPYKLUMA NO YKNAAKE

D 3

CnegyiTe ykasaHusIM MHCTPYK -
LMY 11O TOPU3OHTANBHOM YKNGLKE,
npvBeneHHol B pasgene A.2.

Heob6xommo Takxe BbINONHATH
CRenyloLLMe PEKOMEHAALMH:

— YNOXUTb APEHOXHBIE TPYOLI A
OTBOAA BOLbI NO KPAAM TOHHENA,

— NOLATOTOBUTb PYNOHbI, YHKTbI-
BAA AJIMHY TOHHENd 1 OCTABNAA NO
kpaiHei mepe 50 cm Ha CTOPOHY
ona O6eprIBOHM9I LPEHAXHbBIX
Y6;

— YNOXUTb PYNOH HA KOMECHYIO
ANATGOPMY C ECamu, IpUCnocob-
NeHHbIMM g PaBOThI CO CBOROM;

— Pa3BEPHYTH PYNOH 4719 YKIOA -
Kut HikHero cnost, octasnsis 50 cm
418 00EPTLIBAHUA APEHAKHOMN TPY -
Obl;

— INA KPEMNEHMA MOKPbITUA
NONb3yHTECH NONOCAMU €0~
TEKCTUNA, 3AKPENNEHHbIMU C
ThinbHOA cTopoHs TEFOND T
EVOLUTION,;

— NPORONXHTL KpenneHue
MeMBPQaHb  BBEPX M BAOMb
nonoTHa;

— 0BepHyTb Kpai NOKPHITHA
BOKPYT APEHAXHON TPYObI;

— DPO3MECTUT OPMATYPHYIO
peLueTky;

— NPOU3BECTM BETOHMPOBAHHE
CBOAQ.

SBAWWLNTA U PACNPEAENEHWE HATPY3KMH

APYIME CNOCOBbLI MPUMEHEHUS TEDPOHL «HP»

— YKpenneHne, ymeHbLueHne TOMLWKMHBbI U n30nauma QBTOMOBUbHBIX Anopor;

— YKpenneHue, yMeHbLIEHWE TOMLWMHbI U U3OMSLMS CTPYKTYPbI XENEe3HOAOPOXHOIO NMOMOTHA.

TEXHUYECKUE XAPAKTEPUCTUKN MEMBPAHDI

TEFOND T EVOLUTION
MATEPMAN

LIBET

LJWHA

LMPUHA

BBICOTA BHICTYMOB

MACCA MEMBPAHI

MBI
CuHuit
Ha sakas
2,4 m

8 mm
850 r/m?

PA3PbIBHAS CUITA TP PACTAXXEHMM TP/ TOMEP. 300 / 300 H/5 cm

OTHOCUTENBHOE YAJIMHEHME

MPU PACTAXEHMM MPOL./ MOMEP.
MPEOEN MPOYHOCTU MPU CKATUN

OBbEM BO3AYLIHOIO 3A30PA

INANA3OH PABOYMX TEMIEPATYP

20/25%

200 «kH/m?

5,7 n/m

ot =80 °C go +50 °C

ANbTEPHATUBHbIE BAPUAHTDI
PELUEHUA NMPOBJIEMbI
Boamoxro npumenenmne membparsl TEQOHL HP ans
MMAPOM3ONALMA W PACTIPENENEHU  HAMPY3KM. TexHonoms
MOHTOXQ B 3TOM Clyyae Byaet uHas.
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TEPOHJ, APEMH MJIIOC

Cucrema Tedhonp

B.3.5

TOHHEJNN

APEHAX MW rnagepoumnsonaunsa

VW NMPOBJIEMA

[MPOLECC «OTKPLITOrO» CTPOUTENLCTBA TOHHENE
3HAYUTESNLHO NPOLLE NPOKAAAKM TAKMX COOPYXEHMH
FOPHbIM CNOCOBOM, HO NPOGAEMa NPOTeYek BOAbI
B 0BOMX CIIY4aAX COXPAHSETCH.

OG6bI4HO NOCNE CTPOMTENLCTBA CBOAA NPOU3BO-
AMTCS €ro OKNEEYHAs MMAPOU3ONSLIMS, MPERYNPEX-
AQIOLLAS NONOAGHME BOAb! BHYTPD.

3aTem TOHHENb 30CHINAETCA FPABMEM M TPYHTOM
B COOTBETCTBMM C TPEGOBAHMAMM NPoekTa. MmeHHo
HQ 30KMIOYUTENBHO Ba3e CTPOMTENLCTBA MOTYT BO3-
HWUKHYTb MPUYMHBL HOPYLIEHMS TAPOU30ONALMOHHO-
FO NOKPLITUS TOHHENS 1 NOCNEAYIOLLErO PA3PYLIEHNS
BCEW KOHCTPYKLMM.

MexaHnuyeckoe nospexaerme H3onaumMm B npouec-
C€ 3aChINKM NPUBOAMT K ONACHbBIM MOCNEACTBUAM.

HesaBrcMO OT TONLLMHBI CBOAA, NPOTEYKM BO3-
MO>XHbI B MECTAX NPOBEAEHMA KAKMX-TMBO paboT 1
B TPELLMHAX, BOHMKAIOLLMX B NPOLIECCE ECTECTBEH-
HO# ycaaku 6eToHa.

Kpome Toro, apeHmpyioLwmii cnoi mexay CBoaom
W FPYHTOM, COCTOALLMIN TOMBKO M3 FPABHSA, HE MOXET
FAPAHTUPOBATb YCTOMYMBOTO OTBOAC BOLbI B APEHAX-
Hble TPyGbI.

'V PELLLEHUE

BonblunHCcTBO NpoekToB NpeanonaraT Mepo-
NPUATMS N0 3ALUMTE KOHCTPYKUWM TOHHENewH,
0BECMEUEHMIO WX MONHOM BOAOHENPOHULAEMOCTH
1 HOLEXHOTO APEHOXA.

Bce 311 304041 MOXHO YCNELWHO PEWHTL € MO -
MOLLBIO YHUBEpCanbHoro matepuana TECOHL
OPEMH MMKOC, otnmuaiowerocst nerkoctsio 1
NPOCTOTON YKIQAKM.

TexHW4eckue 1 3KCMTYaTaUMOHHBIE XOPAKTEPHUCTH-
KM ABYX MATEPMANOB (MEMOPAHA M3 NoauaTME-
HO BbICOKOM MIOTHOCTH C MEXAHMYECKUM
TEPMETHYHBIM 3OMKOM 1 MONOTHO M3 NONUNPONK-
nexa) nossonsior TEGOH[ [PEMH MJIOC
0becneunTs NPOYHOCTb W AONTOBEYHOCTb BCEH KOH-
CTPYKUMM, G Takxe ee 6E30NACHOCTb ANs y4acT-
HUKOB OBUXEHMUA.

<

TEPOHI APEUH LIl OLen: 3 )
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TE®OHJ, APEMH MJOC

Cucrema Tedhonp B.3.5

TOHHEMN

APEHAX MW ruappounsonauunsa

PELLIEHME

TEOOHL APEVH MIOC
HOAEXHAA 3aLLMTA
KOHCTPYKLMM OT MpoTeyek

BOAbI 1 KOPHEN PACTEHM.

MembpaHa € repMeTHyHbIM 3GMKOM 3aLLIMLIOET
TOHHENb OT MEXAHUYECKMX BO3LENCTBMIA 1 NPOTEYEK.
[Llpernposarme ocyLLecTengeTcs Yepes nonmnponune -
HOBYIO TKQHb, KOTOPAA PUALTPYET BOAy M obneryaet
€e OTBOA B APEHOXHbE TPyObl M KOMNEKTOPHbIE
KOMOAUBI.

[pv 30CHINKE CBOAQ KAMHM 1 TDYHT HE MPHUUHST HUt-
KQKOTO BPEAA KOHCTPYKUMH.

TE®OHA APEMH MMIOC 30wpwaeT nogaemHsie
COOPYXEHMS HE TOMBKO OT NPOTEYEK, HO 1 OT KOPHEH
[EPEBbEB, PACTYLMX HA NOBEPXHOCTH, U XMMUYECKMX
BELLECTB, POCTBOPEHHBIX B BOJE.

TE®OHL IPEMH MIIOC xapakrepuayiot upesss -
4aMHQs NPOCTOTA M NErKOCTb YKICAKA B COYETAHMM C HO -
LEXHOCTBIO M GYHKUMOHATBHOCTBIO B TEYEHUE AONTOr0
BPEMEHM.
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TEPOHJ, APEMH MJIIOC

Cucrema Tedonp

B.3.5

Brara 13 noyssl
punsTpyeTcs
4epes TKaHb

13 NOAMNPONUIEHA

W, CTEKAst MO MOBEPXHOCTH
MeMbpaH.I

TE®OH[ APEVH MITOC,
YXOANT

B APEHOXHbIE TPYObI.

TOHHEJNN

APEHAX MW rnaprpounsonauna

[pocrota
1 BLICTPOTA YKNAAKM

COKPALLAOT TOYAOEMKOCTb

1 Bpems pabor.

TEPOHI APEUH LIl OLen: 3 F)
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TEDOHA APEMH MITIOC Cucrema Tedonp B.3.5

TOHHEMN

APEHAX MW ruappounsonauunsa

MHCTPYKLUMA NO YKNAAKE

D 3

[ng npasunsHOM  yknagku — YNOX!Tb HEMHOTO rPABKS HO
TEQOH[ IPEMH MMIOC Heob- MPHNYCKW MOKPLITUI 1 30TEM PO3-
XOMMMO BBINONHATL CNEAYIOWIME MECTUTb HO HEM APEHAXHbiE
YKO3QHHs: Tpy6bI;

— 0bepHyTb TPYOb ApEHMpYIO -

— MOATOTOBUTL CUCTEMY Ape- LLMM MONOTHOM (CM. pHC.)

HOXXHbIX TPY6 N0 BOKaM TOHHENS;
— NOArOTOBMTL pynoHsl TE-
®OHA APENH MIKOC, yuwTeieas
LIMHY By HOPYXHOM NOBEPXHOCTH
TOHHENs W NPUBABMB NO KPAHEN
mepe 50 cm Ha cTopoHy ans obep -
THIBAHMA APEHAXHbIX TPYO;

— PO3BEPHYTH PYNOHH
TEOOHL IPEMH MNIOC, Hauu-
HQA C BEPLIMHLI CBOAG, M NOKPHITH
MOKPBITUSMM BCIO MOBEPXHOCTb CO-
OPYXEHWS, YUUTLIBAA MPUNYCKH
AN APEHAXHBIX TPYD;

— YAOXHTb MPHAYCKM MEMOPQ-
Hbl, NPEAHA3HAYEHHbIE ANS Ape-
HOXHbIX TPy, HO MECTo M
COEIMHUTL MONIOTHA MEXAY CO-
60t N0 BCEW ANMHE CTHIKOB;

— OTCOBMMHUTL APEHMpPYIOLLEE
NONOTHO OT MEMBPAHSI HO PACCTO-
SHAM MPUMEPHO T M OT HIKHMX
Kpaes;

7]

@

(=a] -

%) APYITUE CNOCOBbLI TIPUMEHEHUSA TEOOHA APEMH MJIOC

8 — OPEHAX U TMAPOU30NALMA HAPYXKHbLIX CTEH,

C — APEHOX W TMAPOU3ONALMS MOANOPHBIX CTEHOK;

= — APEHOX W TMAPOU3ONALMS KAHANOB;

X — APEHAX, TMAPOU3ONALMS M 3ALLMTA OT KOPHEN B KOHCTPYKLMSX BUCAUYMX CALOB.

a

=

=

a5

8 TEXHUYECKUE XAPAKTEPUCTUKU MEMBPAHbI TE®OHA APEVH MNJIOC

L

—-
AT P AT [BI1 8 coyeTaHmm ¢ MONOTHOM M3 MOAMNPONUNEHA
BT YepHbii + Gensir
A 20 m
L P A 2,07 m
MOKPBIBAEMOE PACCTOIHME (C YHETOM ABOMHOTO 3AMKA) ... 1,89 m
BBICOTABBICTYTIOB ...t 8,5 Mm
MACCA MEMBPAHDI . 780 r/m?
BTH. MONOTHA M3 MOSIMMPOTIMIIEHA oo 110 r/m?
BOOOMPOMYCKHAA CITOCOBHOCTD ... 17 n/m” cex (reotexctins)
PA3PBIBHAS CUITA NP PACTXEHMM TIPOL./ MOMEP. ... o 500 /500 H/5 cm
OTHOCUTENBHOE YINMHEHWE MNPV PACTIXEHMA TIPOL,/ TIOMEP. ..o 20/ 25%
MPELEN MPOYHOCTUTIPU CKATUM Lo 300 kH/m?
OBBEM BO3AYWHOIO 3A30PA . e 5,7 n/m

INANA3OH PABOHMX TEMITEPATYP . o1 =50 °C o +80 °C
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Cucrema Tedhonp

TEXHUYHECKMUE XAPAKTEPUCTUKMHU

©O O OO DD

HasBanne moxpbitus Teponnmmoc  Tedorn «<HP»  Tedonn apeitn  Tedonn apeitn nmoc  Tefond T Evolution
Marepuan moKpbITUST IBIT MBIT+ MBI+ MBI+ TIBIT+ IBIT
TePMETHK TEPMETHK TEOTEKCTHIIb TepMETHK +
(MOMUIPOTNUIIEH) TEOTEKCTIIb
(MOMMMpOTTIIEH)

JlniHa, M 20 20 20 20 20 3aka3
[upuna, M 2,07 2,07 2,07 2,07 2,07
[epexphiTHe B OTHHOYHOM

_ 3aMKeE, CM - - 9 - -

E [TepekpbiTie B 1BOMHOM

% 3aMKe, CM 18 18 18 - 18 -

[=™
TonmuHa
Matepuaa, MM 0,65 0,68 0,85 0,65 0,65 0,85
Bricota
BBICTYIOB, MM 8 8 8 8,5 8,5 8,5
[Ipenen mpouHocTH min min min min min min

g npu cxaruu, KH/m* 250 300 450 300 300 200

5

~ PazpbiBHast cuia mpu pactsi-

= keHuu mip./ morep, H/S cm 300 /250 350 /300 500 /450 500 /500 500 / 500 300 /300

2

> OTHOCHTETbHOE

= VIUTHHEHHE TPY

= gacm)xeﬂnn, mp. / mormep.,

= b, He MEHEe 20/25 20/25 20/25 20/25 20/25 20/25

= 006BeM BO3IYITHOTO

< 3a30pa, J/M’ 5,7 5,7 5,7 5,7 5,7 5,7
MeMOpaHsI, Kr/M* 0,600 0,670 0,850 0,740 0,780 0,850

S

2 PYJIOHA, KT 24,84 27,7 35,2 26,9 32,3 -

=
TTAJIETHI, KT 150 168 210 162 193,8 -

=N

= Pyron, »* 41,4 41,4 41,4 41,4 41,4 -

:

é’ [Manera, m* 248 4 248 4 248 4 248 4 2484 -

=~

3

5 JluaMerp pyloHa, cM 46 46 50 50 50 -

=

= Kon-Bo pysnoHoB

% Ha TajieTe, IIT. 6 6 6 6 6 -

=
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Cucrema Tedonp

AKCECCYAPLD

nBn - NPO®UJb

13 MONMSTUNEHA BLICOKOM MAOTHOCTY N9 3ALLMT BO3AYLLHOTO 3030P0.
Pasmepsi: armHa — 200 e, wipnHa — 7 cm.
B komnnexTe 8 reosneit 32 MM, CTQNb OLMHKOBAHHAS

WAMBLI

13 MONM3TUNEHA BLICOKOM MNOTHOCTM B GOPME 3ANOAHEHHOM NONTyChEps,
NOBTOPAIOT GOPMY YrIyBAEHMIA NOKPLITUA ANS PACNPEeneneHus
DUKCMPYIOLLIEH HOrPY3KM BOKDYT TOYEK KPEMIEHNS.

BbicoTa wab - 9 mm.

B komnnexTe reo3ap 32 MM, CTAb OLMHKOBAHHAS.

reo3am

CTAbHBIE TBO3AN ATMHOM 32 MM A5 KPEMNEHUS OKPLITHS.

3JIOTEH 130

COMOKNEALLAACA GUTYMHOS NEHTA 9 TEPMETUIALIN COBIMHEHNH, KDOMOK
MOKPbITHS, OTBEPCTUI BOKDYT TPYD 1 B yrax.

Tonumra — 1,5 M, wrpuHa — 20 em, ganHa — 10 m.

YNQaKOBKG: MOWTYYHO POAMKOMM B TEPMOMOTMOLLAIOLIEN OBONOYKE.

DJIOTEH KOHTABUT

[1BYCTOPOHHSS BUTYMHO-NIONMMEPHAS FEPMETU3UDYIOLLAS

NEHTQ, 30LLMLIEHHAS C 0BENX CTOPOH AHTUAATE3MOHHOM
CUNMKOHOBOW MNEHKOM.

TonuwmHa - 1,5 mm, wupnra - 15 ecmu 10 em, anna - 10 m.
YNQaKOBKG: NOWTYYHO POAMKOMM B TEPMONOMMALLAIOLIEN OBONOYKE.
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TeMa

TexHonorum
& Martepuarsbl

3awumra, ruppounsonauus, APEHAX

Ona 3amMmeToKk
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TeMa 3awumra, ruppousonaums, ApPEeHax

TexHonorumn
& Marepvanbl

Ona 3aMmeToK
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