OrHe3awmTHble cuctembl «TU30/»
MOBBILLAKT OTHECTOMKOCTb KOHCTPYKLI
MHOIMX TOMOBbIX 0ObEKTOB, B TOM UUCIE,
CamMoro BbICOKOro 3aaHus EBponbl u Poccum —
«/laxta ueHtp», CaHkT-leTepbypr
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Yawa Onumnuiickoro orus (1)
Onumnuidckmit cragnoH «@uiw (2)
(CaHHo-606cneliHas Tpacca «CaHkm»
JIbbxHO-6MaTNOHHBI KoMANekc «/laypa»
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CrammoH «3enut-ApeHay, CaHkT-Metepbypr (7)

MexayHapoAHbIi TepMuHan aaponopta «KonbLosoy, EkatepuHbypr (8)
MesxayHapoHbIA TepMUHan asponopTa «KasaHby, KazaHb (9)
A3ponoprt «TonmMayeBo», HoBocnbupck

[ocynapCTBeHHbIN akanemuyeckuii bonbluoi Teatp, Mocksa (10)
My3eitHblit komnnekc «LlapuupiHo», Mocksa (11)

MockoBckuit MeTpononuTeH (12)

Mpon3soacTeeHHble kopnyca «ABTOBA3», TonbaTTn
benosipckasn ASC, 3apeyHbiii

AnBuHckas MPIC, n. finga, Mepmckuii kpait

Kawwupckas MP3C, MockoBckas 0bnactb

Kypckas ASC, Kypck

Nennnrpanckasn A3C, CocHosbin bop, JleHnHrpazckas obnactb
(Cesepo-3anaaHas TAL, CaHkT-MeTepbypr

HwxHeaprosckas P3C, HuxHeBapToBck

Counnckas TIC, Coun

MyTtHoBckas le0dC, KamyaTtka




2.TU30A

COLEPXAHME

OBbeKTbI C MPUMEHEHMEM OTHE3aWMTHBIX MaTepuanos «TU30/T»

2 1 3 0610XKM

BcrynutensHoe C1oBo reHepanbHOro AMpeKTopa 2
(OCHOBHbIE TEPMUHBI 1 CBOICTBA OTHE3ALMTHOM U30SLUM 3
YHuKanbHble OrHe3awmTHble pa3pabotku «TU30/T» 4
C1CTeMbI KOHCTPYKTUBHOM OTHE3ALLMTI 6
OCHOBHbIE KOMMOHEHTbI CUCTEM 7
3awmra MeTanoKOHCTPYKLMIA. BBeneHue 8

Cuctema «ET METANIT» 10

Cucrema «ET NMPOOUIb» 12

Mokpbitne «leoMukcy 14

Cucrema «ET ICTK» 16
3awmra xene306eToHHbIX KOHCTPYKUMIA: cuctema «ET BETOH» 18
3awmra Bo3yxoBoa0B: cucTeMa «ET BEHT» 20
Toprosas CeTb AMNepoB M0 OrHe3alMUTHbLIM MaTepuanam 22
(BOJICTBA OrHE3aWMUTHBIX MATEPUANIOB U CUCTEM 24




4.TU30A

AO «TU30/1» — 0AWH U3 MPU3HAHHbIX IMAEPOB
CPeny POCCUIACKMX MPOM3BOAUTENEN HETOPHOUMX TEMNIO-
3BYKOM30NALMOHHBIX MAaTePUANOB M CUCTEM KOHCTPYK-
TMBHOM OTHE3aLLNUTLI HA OCHOBE 6a3abTa.

3a 70 net Hawa KOMNAHMS HAKOMMNA YHUKaNbHbINA
LNsi BCBA OTPAC/IW OMbIT, CO3AaNa TEXHUYECKYH U Hayy-
Hyto 633y fng 00y4eHust U paboTbl BbICOKOKBATUPULM-
POBaHHbIX CneLManucToB. [oCTOAHHOE COBEPLIEHCTBO-
BaHWe TEXHO0MMM, MOLEPHM3ALMS NPOM3BOSCTBEHHbIX
MOLLHOCTEN, COBCTBEHHASA CbipbeBasi 6a3a, akKpeauTo-
BaHHasi N1abopaTopus rapaHTUpyIOT COOTBETCTBUE Bbl-
nyckaeMoi NpoayKLMM MYPOBbIM CTaHAAPTAM KayecTBa.

Pa3paboTtaHHble HAa NpeanpuUsaTMM TEXHONOTUN U
MaTepualbl 3anaTeHTOBAHbI M MX XapaKTepPUCTHKM npe-
BOCXOZST aHaNorv KOHKYPEHTOB. Hanpumep, Halm cuc-
TEMbl OrHe3aWuTbl — Camble 3QdeKTUBHbIE B Poccum u,
Ha CEroAHSALWHMIA fieHb, YHUKANbHbI fiaxe A5 EBponbl.
370 NOATBEPXKAAETCS MHOFOUYMCIEHHBIMU Harpagamu
MEXIyHapOoaHbIX U OTEYECTBEHHDIX BbICTABOK.

EXerogHo Mbl Npou3BOAMM 25 MUNMOHOB KBaf-
paTHbix MeTpoB My 100 Tbicad TOHH Heropoumx Tenno-
3BYKOM30NSLMOHHBIX U OTHE3ALLMTHbIX MaTepHUasOB.
Pa3Bwutas gunepckas cetb 06ecneynBaeT CBOEBPEMEH
HYH0 NOCTaBKY Hallel NPOAYKLMK B NHOBYHD TOUKY MUpa.
CneupmanucTbl KOMNAHUM YBAKMTETbHO OTHOCSTCA K Kax-
[.OMY NapTHepY W C031aKT KOMPOPTHbIE YCNOBUS CO-
TPYAHNYECTBA.

Mapka «TW30JI» — 310 pa3BuTHe, CTabUbHOCTD,
NOpPAA0YHOCTb M, [NIaBHOE, KAYeCTBoO.

Muxaun I'pueopwvesuu Marcypos,
TenepanwHulii dupekmop AO «THU30]T»,
3aCyHeHHbIL cmpoumes,

nouemmolii 2paxcdanuH 2opoda Huxuss Typa




A.TU3OA

OCHOBHbIE TEPMMHbI 1 CBOMCTBA OTHE3ALLMTHON M30NALIMN

= s

OTHECTOMKOCTb CTPOUTE/IbHOW KOHCTPYKLIUU
CNocobHOCTb CTPOMTENBHOM KOHCTPYKLMM COXPaHSTL Hecy-
e u (unu) orpaxaatoLimue GYHKLUUKM B YCIOBUAX NOXapa.

NMPELEN OTHECTOMKOCTM KOHCTPYKLIMK

MpoMeXxyToK BpEMEHM OT Hayana OrHeBOro BO3AENCTBUS B
YCI0BUSIX CTaHAAPTHBIX UCMbITAHWIA A0 HACTYMNEHNS OAHOMO U3
HOPMMPOBAHHbBIX AN LAHHOM KOHCTPYKLMM NPeAenbHbIX COCTO-
AHWIA:

— R — noteps Hecywweit cnocOBHOCTU — ANs KONOHH, 6anok,
depM, apok, pam, A9 HECYLMX HAPYXHbIX U BHYTPEHHMX CTEH,
neperopogoK U NpOTMBOMOXAPHBIX Nperpag;

— E — noteps LenocTHoCTM KOHCTPYKLMK B pe3ynbrate obpa-
30BaHMA NOL BO3AEACTBUEM OTHSI CKBO3HbIX TPELLMH U 0TBEp-
CTWIA, Yepe3 KOTopble Ha HeoborpeBaemyto NOBEPXHOCTb MPOHK-
KaKoT NPOAYKTbI TOPEHUS UM NAAM$ — /151 HAPYXKHBIX W BHYT-
PEHHMUX CTeH, NepPeropofoK v NepekpbITHiA, a TaKxe NpoTUBONO-
KapHbIX MPerpaz 1 BO34yX0BOAOB;

— | — noteps TennousonupytoLLeit cnocobHOCTH NOA BO3-
LLeNCTBMUEM OrHS, TO eCTb, NOBbILLIEHWE TEMMEPATypbl Ha Heobor-
peBaeMoii OBEPXHOCTU KOHCTPYKLMM Bonee, yeM Ha 140°C,
NS BHYTPEHHWX CTEH, NeperopofoK 1 nepekpbITHiA, NPOTUBOMO-
KapHbIX NPerpaz 1 BO34yX0BOA0B.

OrHE3ALLUTA

TexHudyeckue MeponpusTus, HanpaBneHHbIe Ha NOBbILEHNEe
OTHECTOMKOCTU U (MNIW) CHUKEHWE NMOXAPHOM ONACHOCTY 34a-
HWI, COOPYXEHWUH, CTPOUTENbHBIX KOHCTPYKLIMHA.

KOHCTPYKTUBHAS OTHE3ALLUTA

Cnocob orHe3awuTbl CTPOUTENbHBIX KOHCTPYKLMIA, OCHOBAH-
HbI/ Ha CO3/1aHMM Ha 0BOTPeBaeMoli NOBEPXHOCTA KOHCTPYKLIMM
TEeNNOM30NALMOHHOTO (1108 CPECTBAaMM OrHe3alLuTbl. K KOHCT-
PYKTMBHO OTHE3aLLMTE OTHOCATCS TONCTOCOMHBIE HaMbINSEMblE
COCTaBbl, OrHE3allUTHbIe 06Ma3KM, LITYKATypKK, 06MLOBKA NAKT-
HbIMM, IMCTOBBIMM M APYTMMM OTHE3ALLMUTHBIMU MaTEpUANaMM.

CPEACTBO OHE3ALUUTDI

OrHe3awuTHbIA COCTaB UM MaTepuan, 06nasatowwmii orHe-
3aWWMTHOM IPPEKTUBHOCTBIO M CELMaNbHO NPeAHA3HAYEHHbIN
ANS OrHe3alThbl Pa3NuYHbIX 06bEKTOB.

OTHE3ALUMTHAS 3O®EKTUBHOCTDb

(CpaBHUTENbHbIV NOKA3aTeNb CPEACTBA OMHE3aLLMTbI, KOTO-
PbIi XapaKTepu3yeTcsl BpEMEHEM B MUHYTaX OT Ha4ana OrHe-
BOrO MCMbITAHWS O LOCTUKEHUS KPUTMUYECKOI TEMMepaTypbl
(500°C) craHaapTHOro 06pa3Lia CTabHOM KOHCTPYKLMK C OrHe-
3aLUMTHBIM NOKPLITUEM U ONPeSEeNseTcs METOLAOM, U3/I0XKEH-
HbiM B TOCT P53295-2009.

Tpynnbl orHe3awuTHoM 3¢ dpeKTMBHOCTH

rpynna MUHYTbI
1 2150
2 120
3 90
4 60
5 45
6 30
7 15
KPUTUYECKAS TEMIEPATYPA

Temnepartypa, npu LOCTUKEHWUW KOTOPOI CTaNbHAS KOHCT-
PYKLMA TEPSIET CBOKO KOHCTPYKLMOHHYIO MPOYHOCTb. YUI0BHO
MPUHSTO 3HAYEHME KPUTUYECKON TeMnepaTypbl AN CTabHbIX
KOHCTpyKumii 500°C.

NPUBEAEHHAS TOJLLMHA METAJUIA (MTM)

YC10BHas BENMUMHA, ONpeaensieMas kak OTHOLEHWe nno-
LW/ NONEPEYHOTO CeYEHMs METATIOKOHCTPYKLMM K ee 060-
rpeBaemoMy nepumeTpy. ClyXKuT OBHUM U3 KPUTEPUEB AN ON-
PELENEHNS TONLUMHDBI OTHE3ALUTHOTO MOKPbITHS.




2. TU3OA

YHUKAJIbHbIE OTHE3ALLUTHBIE PASPABOTKM «TU30/1»

Obecneyexue noxapHon 6e30MacHOCTU — OAHO U3 OCHOB-
HbIX Tpeb0BaHMI NPU NPOEKTUPOBAHWM U CTPOUTENLCTBE Nt0DO-
ro 34aHu1A U coopyxerus. [Tpu noxape Temnepatypa BHyTpU
3naHna Moxert aocturatb 1200°C. Mpu Takoli Temnepatype
rOpAT KOHCTPYKLMM U3 iepeBa M NNacTMace, TepstoT NPOYHOCTb
KOHCTPYKLMM M3 MeTaNa, Pa3pyLLaTCs KOHCTPYKLMU U3 MOHO-
NIUTHOTO M cBOpHOTO Xene3obeToHa. Mpu 06pyLIEHUN HecyLLmX
KOHCTPYKLMIA 30aHNS yLiepb oT noxapa A0CTUraeT MaKCUMab-
HOTO 3HaueHMS.

OnuH 13 3QdeKTMBHbIX CMOCODOB CHUXEHMS yepba ot
noxapa — OrHe3alLMTa CTPOUTENbHBIX KOHCTPYKLMIA, 0becneyn-
BAIOLLAS MOBbILIEHNE OTHECTOMKOCTM KOHCTPYKLMIA IO perna-
MEHTUpyeMbIX Npeaenos. Icnonb3oBaHue CPEACTB OrHe3aLNThI
no3Bonser:

— YBENNYMUTL BPEMEHHOM Npefen ANs 3BaKyaLuu Nloaen u
CMaceHus MaTepuanbHbIX LEHHOCTEl B Cyyae noxapa;

— CHU3UTb BEPOSITHOCTb BO3HMKHOBEHMS NOXApa;

— UCKAK0YMTb BO3MOXKHOCTb PAaCNpOCTPAHEHMS OTHS MO
KOHCTPYKLMAM;

— pacwmMpHTb BOIMOXKHOCTM MPUMEHEHNS PA3NNYHBIX ap-
XUTEKTYPHBIX N POEKTHO-KOHCTPYKTOPCKMX PELUEHNI 3AaHNIA.

OBbEKTbI OTHE3ALLMUTDI:

— CTPOUTENbHbIE KOHCTPYKLMM;

— BO3[yX0BOZb;

— MHXEHEepHble KOMMYHUKALMK;

— 3IeKTpUYeckme kabenu;

— CTPOUTENbHbIE M TEKCTUNbHBIE MaTepUarbl.

MpakT1ka NOCIeAHMX NET MOKa3ana NpenMyLLecTBa KOH-
CTPYKTUBHBIX CMOCO60B OrHe3awmTbl. Hanpumep, 06m1L0Bka
OrHe3aWMTHbIMM MaTepuanamm iyyle OTBEYAET MOBbILEHHbIM
TpeboBaHMAM NoXapHO# 6€30MacHOCTM 30aHui  obecneunsa-
€T BbICOKMI Npeaen OrHeCTOMKOCTM CTPOMTENbHBIX KOHCTPYKLMHIA
U MHXKEHEDHbIX CeTeN.

CUCTEMbI TU30/

AO «TU30/1» — 0aHO M3 BEAYLWMX POCCUIACKMX Npeanpus-
TUW MO NPOM3BOACTBY CUCTEM OrHE3aLMTbI CTPOUTENBHBIX KOH-
CTPYKLMIA. B 0CHOBE OrHe3aWMTHBIX CUCTEM — NAUTHbIE U PY-
NIOHHblEe MaTepuanbl U3 6a3anbTOBOr0 BONOKHA.

CuCTeMbl A9 NOBbILIEHNS OTHECTONKOCTU METANNOKOHCT-
pykupui: «<ET METAJIT», <ET NMPO®W]Tby, orHe3awmTHoe no-
kpbiTue «leoMukc, yHukansHas cuctema «ET JICTK» — nepsast
B Poccum st orHe3awmThl CTabHbIX TOHKOCTEHHBIX KOHCTPYK-
LA U3 XONOAHOTHYTBIX OLMHKOBAHHbIX npoduneit. Cuctema
«ET BETOH» — ang 3awmtbl Xene300€TOHHbIX KOHCTPYKLMIA.
[ins orHe3awnTsl BO3ayxoBofoB — cuctemMa «ET BEHT.

Bbicokoe kauecTBO moayyaemMoro BONOKHa obecneynsaet
Manbli K03QUUMEHT TENNONPOBOAHOCTH, YTO HEMANOBAXHO
AN15l OTHe3aWMUTHOM 3D HeKTUBHOCTM MaTepuranos. Temneparypa
cnekanus BonokHa 1100°C, nostomy 6a3ansToas nonauma
NpenaTCcTBYeT pacnpoCTPaHEHUIO MAMEHMN.

bnarogaps XaoTMYHOM CTPYKTYpe pacroNoXeH!s BOSOKOH,
OrHe3aWuTHble u3nenus u3 6a3ansToBOro XoNcTa ANUTeNbHOE
BPEMS COXPAHSIOT CBOI CTPYKTYPY AaXe Noj BO3AeHCTBUEM
BbICOKMX TEMMepaTyp.

4

(uCcTeMa TPeXCTYNEeHYaToro KOHTPONS: BXOAHOM KOHTPONb
Ha Cbipbe W MaTepuabl, NOONEPALMUOHHBIN 1 OKOHYATENbHbIN
KOHTPO/Ib rapaHTMPYHT KAYeCTBO BbiMyCKAaEMON NPOAYKLMM.

Mpeanpusatne «TU30/T» perynsipHo COTPYAHMYAET CO Cre-
umanucTamm YpanbCkoro MHCTUTYTA roCyAapCTBEHHOM NPOTUBO-
noxapHoi cnyx6sl MYC Poccun. Cneumanuctamm MHCTUTYTA
pa3paboTaHbl MHCTPYKLLMK MO ONPeeneHnto TONLLMHbI OrHe3a-
WMTHOro NoKpbITUs ans cuctem «ET METAJIT» u «ET MPO-
OWUJb», KOTOpble MOXHO HalTK HA HaweM caiite. Bce orHesa-
WMTHble MaTepuanbl U cucteMbl «TU30JT» cepTudMLMPOBaHDI
Ha OCHOBAHWM NPOBE/EHHbIX OTHEBbIX UCMbITaHWI B aKKPELK-
TOBAHHbIX 1abOPaTOpUsX, OTMEYEHbI MELANAMM U AUMNIOMAMU
Ha OTEYECTBEHHBIX M MEXOYHAPOAHbIX BbICTaBKAX.

ExxerogHo matepuanamu «TU30/T» 3awmwaetcs bonee
TPeX MUIMOHOB KBAaZPaTHbIX METPOB Pa3/INyHbIX BULOB KOHCT-
pYKLMii Ha obbekTax Poccuitckori Megepaumm, bavxkHero u
[anbHero 3apybexbs. [lunepckas ceTb 3aBOfa HACUUTLIBAET
bonee 30 KoMnaHwii, chepa AesSTENbHOCTU KOTOPbIX OXBATbIBA-
€T rpoMajHble Tepputopum ot Kannuuurpaga ao Bnagmsocro-
ka, ot Canexapga fo Coun.

DOA/IbCUDUKAT

Ha pbiHKe OrHe3awWMUTHbIX MaTepuanoB NosBMAOCE MHOTO
(banbCMduULMpoBaHHOM NPOAYKLMH, 3aBNEHHDBIE XapaKTepUC-
TUKM KOTOPOJA He COOTBETCTBYIOT peaNibHbIM NoKa3aTensm. 3ta
NpOAYKLMA NPOAAETCS MO 3aHMKEHHBIM LieHaM. 10 pa3nnyHbIM
oLeHKaM, 015 GanbCUAULMPOBAHHBIX PELLEHNI N0 OrHe3alLu-
Te Ha pbiHke Poccum coctasnsieT okono 80%.

Cneuwmanuctsl AO «TU30/1» akTMBHO NpensaTCTBYHOT pac-
npocTpaHeHnto danbcudukarta. Ha yHukanbHoM 060pyaoBaHum
nabopatopuv npeanpusTUA PerynsipHo NPOBOAATCS MybaUYHbIe
WUCMbITaHWUS N0 ONPeLEeNeHuI0 OrHe3aLUTHOM 3P EKTUBHOCTH
MaTepuanoB 1 CUCTEM COMHUTE/IbHON OrHe3aLMTHOM NMPOAYK-
umu. Ha ucnbiTaHus NpurnawaioTcs npeacTaBuTeny Npou3Boau-
Tens, HaA30PHbIX OPraHOB M BCE 3aUHTEPeCOBaHHble Nuua. Pe-
3yNbTaThl MOKA3bIBAKOT, YTO MHOTWE 3aABNIEHHbIE B CEPTU(DMKA-
TaX XapaKTepUCTUKM B Pa3bl OT/IMYAKOTCA OT PeaNbHbIX.

Cneumanuctbl AO «TU30J1» npoBoAAT Bble3fHble MacTep-
KNACCbl MO MOHTAXY OrHE3aLMTHBIX MOKPbITUIA, Ha KOH(EpPEH-
LMAX M CEMMHAPAX N0 OTHE3aLMUTHON TEMATUKE OCBELLAIOT TeMy
GanbCcPULUMPOBAHHON OrHE3ALLMTHOM NPOAYKLMM.

I

Ha6nwodamenu u 3auHmepecosarHsle Uya nocjie npo-
8edeHUs UCNbIMAHULL 02He3awumHoLi NpoodyKyuu



2. TU3OA

YHUKATIbHbIE OTHESALLATHBIE PASPABOTKH «TU30/1»

S T l'_‘.a_ FT
C 2015 roza Ha npegnpusitum «TU30/1» ycnewHo pabotaet OrHeBast KaMepa yBePEHHO BbIXOAMT Ha TEMNepaTypHble
YHUBEPCAbHAS MCMbITATeNbHAs YCTAHOBKA (Neyb) Ans npoBese- PEXMMbl CTAaHAAPTHOTO U YreBOAOPOAHOMO NOXApoB. ABTOMa-
HUSl OTHEBbIX MCMbITAHM NPOTUBOMOXAPHOI NPOAYKUMK. Acmbl-  TMYecKas cucTeMa ynpaBsneHus ropenkamy No3BoNsSeT UCKH0-
TbIBAOTCS CPeACTBA OTHE3aLWMTbI A5 CTAbHbIX WU Orpaxaato- YUTb YenoBeYeckuit GakTop W NOALEPKUBAET PEXUMbI NOXKa-
LMX KOHCTPYKLWIA, NPOTUBOMOXAPHDIX iBEPEN, BOPOT. POB, COOTBETCTBYIOLME HOPMATUBHBIM fOKyMeHTaM. OcobeH-

HOCTM KOHCTPYKLMM NEYM NO3BONSIOT UCMbITbIBATb HA OTHECTOM-
KOCTb BEPTUKa/bHbIE HECYLMe KOHCTPYKLMIA MOA Harpy3KO.

3annaHMpOBAHO LWMPOKOE MCMOMb30BAHME NEYM A4Sl MOHH-
TOPMHIA KA4eCTBa NPOAYKLMM NPOTUBOMOXKAPHOTO Ha3HAueHMS,
NPUCYTCTBYHOLLEI Ha pbiHKe CBepAN0BCKOM 06n1acTh 1 Ypanb-
CKOro peruoHa B LenoM. Ho masHoe — BCs COBCTBEHHAA npo-
AyKumns Mapku «TU30/1» npoxoauT perynspHblie NpoBepku Ans
NOAAEPKAHUS HAUNYYLLErO Ka4eCTBa.

YHueepcanvHas neuv 0Jis1 02He8bIX UCNbIMAHUTL IIpoyecc ucnsimanuti
CMpOoUMmMenbHbIX KOHCMPYKYUL

OczHesaujumHsie mamepuanst u cucmemst «TU30/I» ommeueHsl MHO2OUUCTIEHHBIMU HAZPAOAMU HA POCCULICKUX
U MeOYHApOOHbIX 8bICMABKAX



2. TU3OA

CACTEMDbl KOHCTPYKTWMBHOWM OTHE3ALLMTDI
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MoxapHas 6e30MacHOCTb — OfAMH W3 BAXKHEMLMX acnek-
TOB MPOEKTUPOBAHWS M IKCTAYaATaLLMK MtODOr0 COOpYXeHus.
AO «TW30/1», nmaep no paspaboTke M NPOM3BOACTBY OTHe3a-
LUMTHBIX MAaTEPUANOB, NPEANAraeT WMPOKMIA ACCOPTUMEHT OTHe-
3aWWMTHBIX CMCTEM, NO3BONAKLMX 0becneymnTb Tpebyemble
npeaenbl OrHeCTOMKOCTM CTPOUTENbHBbIX KOHCTPYKLIMA M MHXKe-
HEpPHbIX CeTeMN.

B 2005 roay 6bina ceptuduumMpoBaHa nepeas cucteMa
KOHCTPYKTMBHO# orHe3alwmTbl «ET BEHT» ans B0o34yxoBOA0B.
Ha cerogHswHmii feHb AO «TU30/1» npeactaBnseT Ha pbiHke
6onee 20 cUCTEM KOHCTPYKTUBHOM OrHE3aWWMTbI AN BO3AYXO-
BOJ0B, META/IUYECKMX U XeNe306eTOHHbIX KOHCTPYKLMIA Anst
AOCTXKEHNS orHecTorkocTh oT 30 1o 240 MUHYT.

EXeroaHo Hawumu Matepuanamu 3awwumilatot bonee Tpex
MUIMOHOB KBaAPaTHbIX METPOB Pa3NIMUHbIX BULOB KOHCTPYK-
Lmii Ha obbekTax Poccuu, Kasaxcrana, Kuprusuu, YkpauHbl,
Azepbaiimkana, Kutas. bonblwumHCTBO CNOpTUBHBIX 06bEKTOB
Onumnuitckoro Coun M301MpOBaHbI OTHE3aWUTHBIMU MaTepUa-
namu «TU30/1». Hawm cuctembl KOHCTPYKTUBHOM OTHE3ALMTHI
CepTUdMLMPOBAHDBI M OTBEYAT COBPEMEHHBIM TpebOBaHUSM
TexHWueckoro pernameHTa 0 Tpeb0BaHMAX NOXXapHOI be3onac-
Hoctn N2 123-03 o1 22.07.2008 roga. 3asBneHHas orHe3awut-
Has 3 dekTuBHOCTb cucteM AO «TU30JT» — He «pacyeTHas, a
peanbHasl. 3a umdbpamu cepTudmukata CTosT AeCTBUTENbHbIE
MMHYTbI U YaCbl, B TEYEHWE KOTOPbIX KOHCTPYKLMS CAEPXKMBAET
OrOHb, CNACas, B KOHEYHOM UTOTE, YeNI0BEYECKME XKM3HM.

1. Bawjuma
MemannokoHCMpyKyull

2. 3awjuma xcene300emoHHbIX
KOHCMpyKyuti

3. Bawuma 8030yx080006

3aujuma nezKux CmaibHbix
MOHKOCMEHHbIX KOHCMPYKYUL



4,TU3O0A

OCHOBHbIE KOMMOHEHTbI CUCTEM

- - MATEPWA BA3A/IbTOBbI OrHE3ALUMTHbIA PYNIOHHbIA (MBOP)
" TY 5769-003-48588528-00. Heroptoumi, 3k0n0r14eckn Y1CTblit HazanbToBbIn
«BaTMH» 6€3 MOKPBITUS UM C MOKPLITUEM (YONBIOM, CTEKNOTKAHbIO MM CTEKNO-
CEeTKOM C OZLHOW CTOPOHbI. BapuanTbl TonwumH: 5, 8, 10, 13, 16, 20, 23, 26 mm.
MpUMEHAETCA 19 OTHE3ALLUMTbI METANOKOHCTPYKLIMIA M BO3/YXOBO/0B.

TENIOU30NALNOHHAS OTHE3ALLUTHAS NAUTA «EURO-JIUT»
TY 5762-011-08621635-2009. YHukanoHas no orHe3alluTHOM 3QdEKTUBHOCTH
Heroproyas nauta naotHoctbio 50-80, 100, 150 kr/m. OrnesawmrtHas sddek-
TMBHOCTb NAKTbI B 1,5 pa3a Bbille, 4eM y aHaNOrMYHOM NPOAYKLIMM OTEYECTBEH-
HbIX ¥ MUPOBbIX NPOU3BOANTENEN.

lMpuMeHseTcs AN OrHe3awWwmTbl METANTUYECKUX U XKeNe300€TOHHbIX KOHCT-
PYKLIMIA.

OTHE3ALLMTHDIA COCTAB «IMJIA3AC»
TY 5765-013-70794668-2006. Ucnonb3yeTcs B KauecTBe Kneswen CMecu B
cnctemax «TM30/1», 06nafaeT OTIMYHOM aare3neil K 6a3anbToBbiM BONOKHUACTBIM
MaTepuanam M 3aliMLAeMbiM NOBEPXHOCTSM, NPUAAET AOMNONHUTENbHYH OFHe-
CTOMKOCTb KOHCTPYKLMAM.

CnocobeH coxpaHATb CBOM CBOMCTBA NOC/E HEOAHOKPATHOMO 3aMOpPaXXMBaHMS
W OTTauBaHMS, NOCTABNSIETCS B FTOTOBOM BM/AE, NPU HArpeBaHWM HE paclMpSETCs.

META/IMYECKWIA AHKEPHBIA KPEMEXHbIA NEMEHT
Cocrout u3 wrndra H8x170 mm (pacoska no 50 wryk) u aucka &10,5x70 mm
(dacoska no 100/250 wryk). AnnHa wrndrtos MoxeT BapbupoBathes Ao 180 mm.
Ucnonb3yetcs Ang KpenneHns OrHe3alLUTHBIX MNT K Xene300€TOHHbIM KOH-
CTPYKLMSIM.

CKOTY AJIOMUHUEBDIA «NAMC»
TY 2245-074-04696843-2001. Ponnk 70x50000 mm. Pacxop, 1,5-2.5 M Ha
1 m? 3alumwiaemoit noBepxHoCTv. MpeaHasHaueH Ang 3aKneuBaHus MeCT COeau-
HeHWs GONbIMPOBaHHbIX MOKPLITU.

CYXA4 OTHE3ALLUTHAS PACTBOPHAS CMECb «feoMwukc»
TY 5745-021-08621635-2016. lNpeaHa3HayeHa ANs NOBbILEHMS OTHECTOMKOC-
T METANIMYECKMX KOHCTPYKLIMIA.

CMECb CYXAS| OTHE3ALLWTHAS TPYHTOBOUHAS IMCTIEPCHAS
«TeoMuke» (TPAVIMEP)
- ; _ TY 236410-023-08621635-2017.




2. TU3OA

ALLATA METAZIIOKOHCTPYKLIMIA

Kak 13BeCTHO, CTaib He ropuT, HO, Kak U BCe MaTepuansl,
UCNOb3yeMble B CTPOUTENBCTBE, HE MOXKET B TEYEHME A/IUTENb-
HOro BpEMeHM BblAepKMBaTb BO3AENCTBUE BbICOKOW TeMNepa-
Typbl, BO3HMKAOLLEN BHYTpU 34aHus npu noxape. Oaktuyec-
KuiA Npeaen OrHeCTOMKOCTU He3aLWMLLEHHbIX CTabHbIX KOHCT-
PYKUMIA B CPEAHEM COCTaBASET 15 MMHYT. ITO 0ObACHSETCS AOC-
TaTOYHO ObICTPbIM CHUXEHUEM MPOYHOCTHBIX U AedOpMaTHB-
HbIX XapaKTEPUCTMK METANNa NPX NOBbILEHHbIX TeMNepaTypax
BO BPeM$ Nnoxapa.

(akTnyeckuit npeaen OrHeCTONKOCTH CTabHbIX KOHCTPYK-
LM 33aBMCUT OT TONLUMHDBI 31EMEHTOB M BENUYMHBI AEHCTBYHO-
LLMX HANpsKeHW. YeM DonbLue TONWMHA CTanu U MeHblue
HaNpsYKeHus, TeM Npeaen OrHeCTOMKOCTH BbiLLe.

[lns CpaBHEHMS pa3NMYHbIX METANNMYECKMX KOHCTPYKLMIA
UCNOAb3YHT NOHATME NPUBELEHHON TONLMHBI MeTan1a Onp,
koTopas onpegensetcs no gopmyne NNTM = F/P (1), roe F -
nAoLaab nonepeyHoro ceyexus, P — oborpesaemas yactb ne-
PUMETpA CeYeHMs.

CobCTBEHHBIi Npeaen OrHeCTOMKOCTH METaNIOKOHCTPYKLMA
NPH YCNOBMM, 4TO KPUTMYECKas TeMnepaTypa coctansiet 500°C
B 3aBUCMMOCTH OT anBGAEHHOﬁ TOJILUHDbI MeTana

MM (Mm) 3 5 10 15 20 30 40 60

Mpenen 7 9

OTHECTOKOCTH (MVH) 15 18 21 27 34 43

MockonbKy COBCTBEHHDIN (BaKTUYeCKMiA) Npesen OrHecToii-
KOCTM CTalbHbIX CTPOUTENbHBIX KOHCTPYKLWIA, KaK NpaBuio, He
npesblwaeT 15 MUHYT, TO AN JOCTXeHNs Tpebyemoro npese-
/1a OrHEeCTOMKOCTH He0OX0AMMO 0DeCneynTb X OrHe3aLLuTY.
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BeepeHue

OrHe3alwmTa CTanbHbIX KOHCTPYKLMA AOMKHA BbINONHATLCS
cpencTBamMu, 06ecneynBatoLMMM 3aMea/IeHUE NpOrpeBa Me-
Tanna 4o KpUTUYECKOM TeMNepaTypbl, B TEYEHUE BPEMEHM,
COOTBETCTBYtOLLEMY TPeOYeMOMY Npeaeny OrHeCToMKOCTH No
npu3Haky R (Hecyweit cnocobHocTm). [pu onpenenennu rpyn-
Mbl OrHe3aWMUTHON 3PPEKTUBHOCTM CPEACTB OrHE3aLLMThI pe-
3yNbTaThl UCTIbITAHMIA C NOKa3aTenaMu MeHee 15 MUHYT He pac-
CMaTpUBAIOTCA.

OrHe3aiwuTHas 3G EKTUBHOCTL CPEACTB OTHE3ALMUTDI
B 3aBUCUMOCTH OT HAaCTyN/IeHUA NPeAeNbHOr0 COCTOSHUSA

rpynmbl l-as  2-as 3-an 4-an 5-a9 6-a9 7-as

He MeHee (mH) 150 120 90 60 45 30 15

TonuwmHa orHe3awmTHOro NOKPLITUS PAaCcCYMTLIBAETCA B
3aBMCMMOCTM OT TpebyeMoro npeaena OrHecToMKOCTH, KpUTH-
YecKOoil TeMnepaTypbl M NPUBEAEHHOM TONLUMHBI MeTANA
(MTM) 3awuMiLaemMoil KOHCTPYKLMK.

[laHHble MTM ang Hanbonee pacnpocTpaHeHHbIX Npodu-
et CTanbHbIX KOHCTPYKLMIA NpeacTaBneHbl B Tabnuuax N21-8.

Tabnmua 2
LLInpokononoyHbie ABYTaBpbI

Tabnuua 1
Deytaspbl FOCT 26020-83 [OCT 57837-2017

N npodwmns [1T™ (mm) N npodmns MM (mm)
18b2 3,43 2011 4,09
2061 3,71 23111 445
23b1 3,79 261 461
2661 3,70 261112 5,28
26b2 4,10 30W1 512
30b1 3,76 302 579
3062 4,17 3511 5,89
35b1 3,90 3512 6,43
35b2 4,33 35W3 7,11
4061 4,39 40WW1 6,38
4062 498 402 7,36
45b1 491 40WW3 8,15
45b2 551 5001 6,93
50b1 537 50112 8,39
50B2 592 5013 9,42
55b1 595 5014 10,44
55b2 6,52 60LW1 7,65
60b1 6,62 60LL2 9,49
60562 7,18 60LW3 10,97
70b1 6,99 70W1 841
7062 7,75 70012 9,76
8061 7,73 70WW3 11,57
8062 8,57
9061 8,51
9062 9,34
10062 9,25
10062 10,31
10063 11,36



2. TU30A

B

Tabnuua 3 Tabnuua 4 Tabnmua 5 Tabnuua 6
[iByTaBpbI KOIOHHbIE banku nByTaBpoBbIie [lByTaBpbI JONONHUTENLHON LliBennepbl -
roCT 57837-2017 roCT 8239-89 cepuu (0) FOCT 57837-2017 roCT 8240-97 [;E
N npodmns MT™ (mm) N npocmns [1TM (mm) N npoduns [TT™ (mm) H (Mm) B (Mm)  [TM (Mm)
20K1 457 18 345 2411p1 393 160 68 3,49
20K2 5,15 18a 3,55 270p1 4,07 180 70 3,42
23K1 483 20 3,55 36[b1 499 180 74 3,57
23K2 5,49 20a 3,65 350b1 3,66 200 76 3,50
26K1 5,52 22 3,68 400p1 3,84 200 80 3,68
26K2 6,17 22a 3,78 45061 457 220 82 3,66
26K3 6,99 24 392 4501p2 5,26 220 87 3,84
30K1 6,20 24a 4,04 30011 6,81 240 90 3,82
30K2 7,02 27 4,08 4041 8,19 240 95 401
30K3 791 27a 422 5041 9,28 270 95 401
35K1 6,88 30 430 300 100 424
35K2 7,86 30a 447 330 105 451
35K3 9,00 33 4,65 360 110 482
40K1 7,56 36 5,01 400 115 511
40K2 9,03 40 5,38
40K3 10,98 45 5,78
50 6,26
55 6,81
60 7,36
H B
Tabnuua 7 % Tabnuua 8 N
Yronku paBHo6okue FOCT 8509-93 =L . Yronku HepasHo6okue FOCT 8510-86 .
H (Mm) t (Mm) [TT™ (mm) H (Mm) B (Mm) t (Mm) [1TM (mm)
70 8 3,81 63 40 8 3,69
75 7 3,39 75 50 8 3,74
75 8 3,84 90 56 8 3,78
75 9 428 100 63 8 3,80
80 7 3,39 100 63 10 4,69
80 8 3,85 110 70 6,5 3,20
80 9 430 110 70 8 3,90
90 7 342 125 80 8 3,84
90 8 3,87 125 80 10 475
100 7 3,44 125 80 12 5,65
100 8 391 140 90 8 3,86
100 10 482 140 90 10 478
100 12 571 160 100 9 4,34
100 14 6,58 160 100 10 480
100 16 743 160 100 12 5,72
110 7 3,45 160 100 14 6,62
110 8 391 180 110 10 4382
125 8 394 180 110 12 5,75
125 9 441 200 125 11 5,31
125 10 487 200 125 12 577
125 12 5,79 200 125 14 6,70
125 14 6,68 200 125 16 7,60
125 16 157 250 160 12 5,82
140 9 442 250 160 16 7,68
140 10 4389 250 160 18 8,60
140 12 5,81 250 160 20 9,51
160 10 492
160 11 5,39
160 12 5,85
160 14 6,77



A.TU3OA

SALLATA

ML _aoAN 2= | ¥t

HasHauenue: noBbileH1e Npenenos OrHECTONKOCTM KOH-
cTpykumit ot 15 no 240 munyT.

06nacTb NpUMEHEHUA: B 30aHNUSX U COOPYXEHMSX 10600
TUNA M Ha3HAYEHWSs, B TOM YUCIE B MEAULIMHCKNX W AETCKUX
[LOLIKOMBHBIX YYPEXAEHUSX, NPEANPUSTUAX 0OLLECTBEHHOTO
MUTAHWS M NULLEBOTO NPOU3BOACTBA.

Ycnosusa akcnayatauuu: Temneparypa ot -60 no +100°C,
BAAXHOCTb A0 90%.

lapaHTHIHDBIA CPOK 3KCINyaTaumu: He MeHee 25 neT.

1. Bctaska u3 nautbl <kEURO-JIAUT»
2. Orne3awmTHbli coctas «[T/TA3AC»
3. Mnuta «kEURO-NTUT»

MPEUMYLLECTBA CUCTEMbl:
— HafieXHOCTb W [LONTOBEYHOCTb
— JKOJIOrMYECKas YUCTOTa, paAMaLMOHHas 6e30MacHOCTb
— TEXHONIOTMYHOCTb MOHTAXa,<YNCTOTa» MpoLecca
— [OCTYMHOCTb KOHTPO/ISt MPY MOHTAXE W KCMTyaTaLum
— PEMOHTONPUIOAHOCTb
— MMHMMabHas TOMILMHA NOKPLITUS M HArpy3Ka Ha KOHCT-
PYKUMIO
— [IONONHUTENbHbIE TEM/IO- 3BYKOU30MIALMS, LIMONOMO-
lieHme
— B/IAroCToMKOCTb, BUOPOYCTOMYMBOCTD
— 3CTETUYHOCTb BHELWHETO BUAA, BOIMOXHOCTb NOCNEAYIOLLE-
ro OLITYKATypUBaHWA UM 0BNMLLOBKM HETOPIOUMMM MaTepHa-
namu.

KOMNOHEHTbI CUCTEMbI

Orne3sawuTHbii coctaB «[JIA3AC». M3roTaBnuBaeTcs Ha
OCHOBE CUIUKATHBIX BXKYLLMX, MUHEPANbHbIX HAMONHUTENEV
W XMMUYeckux f,o6aBok. ocTaBnseTcs B rotoBOM Buae (rycras
BNAXHas Macca).

PacdacoBka: nnoTHO 3aKpbiTas NOAMITMNEHOBAS Tapa,
eMKOCTbto 15, 45 Kr unn uHas no LONONHUTENBHOMY COFNAco-
BAHUIO C 3aKa34MKOM.
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ETAIIOKOHCTPYKLMNM (R 15-240)  Cuctema «ET METAJT»

OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKK:
— (epO-KOpUYHEBbIN LiBET
— 06beMHas NAoTHOCTb 13001500 kr/m’
— ycnosHas Ba3koctb 90+115 mm (TOCT 8420-74)
— ajire3us K oUMHKOBaHHO! nosepxHoctn 30 k(a
— rpynna roptoyectv HI
— KNACC NOXapHOI 0NACHOCTU CTpoUTENbHBIX Matepuanos KMO.

MnuTbl MUHEpanoBaTHble OrHe3aLUTHBIE TENIOM30NS-
umoHHble «<EURO-JIUT».

labaputHbie pasmepbl: 1000x600 mm, 1200x1000 mMm
WY Bpyrue no COrMACoBAHMIO C 3aKa3unKoM. M3roTaBnmeatoTcs
6e3 0bknaakm, C 06KNaAKoi antoMMHUEBON (ONLIOMA, CTEKNO-
XONCTOM MAKM CTEKNOCETKON C OAHON CTOPOHDI.

Tomumna: 25-250 mm.

OCHOBHbIE TEXHUYECKME XapaKTePUCTUKK:
— 06beMHas nnoTHoCTb 150 Kkr/M’
— ko3hduLMeHT TennonposoaHocTv npyu 10°C 0,034-
0,037 Br/mMK
— rpynna roptoyectn HI'
— KNACcC NOXapHO¥ 0MacHOCTM CTPOUTENbHBIX MaTepuanos KMO.

Pacxop matepuanos Ha asyTasp N2 20
U3 pacyeta Ha 1M’ 3awwmiLaeMoii nosepXHocTy (63 yueta noteph)

TonuimHa naunTbl Pacxop naut Pacxop coctasa
«EURO-/IUT» (Mm) «EURO-JTUT» (m') «TTA3AC» (r)

25 1,10 1,50

30 1,15 1,55

40 1,20 1,60

50 1,25 1,65

60 1,30 1,70

70 1,35 1,75

80 1,40 1,80

90 1,45 1,85

100 1,50 1,90

110 1,55 1,95

120 1,60 2,00

130 1,65 2,05

140 1,70 2,10

150 1,75 2,15

Pacxop MOXXeT M3MEHNTBCS B 3aBUCMMOCTH OT pa3Mepos
N CNOXKHOCTU KOHCTPYKLKK




A.TU3OA

Pacyet napametpa «P» B 3aBUCMMOCTH OT CNOCO6a 06/IMLIOBKM KOHCTPYKLMIA

MIpa: B BiAE Kopoba 10 KOHTYpY
€ 4-x cTopoH C 3-X CTOpOH C 2-X CTOpOH € 4-x CTOpOH C 3-X CTOpOH C 2-X CTOpOH
- e % % y
LE Y 1 Y TR o
THeR e : H
P=2H+2B+4c P=H+2B+2c P=H+B+c P=2H+4B+4c-2t P=2H+3B+2c-2t
B, = Z Z
- F sirlis : EJF"
: HA Hil . 1
P=2H+2B+4c P=2H+B+2c P=H+Bec P=2H+2B+4c P=2H+B+2c
OO0 : % %
t H= “Hi THR
P=2H+2B+4¢ P=2H+B+2c P=H+Bic P=2H+3B+2c-2t P=H3B+c-2t
b — 2
[ 1 1
P=2H+2B+4c P=H+B+c P=2H+2B+4c P=2H+B+2c P=H+B+c
@ ! © K @
P=4D+4c P=3D+2c P=m(D+2()

Pacxog, nauTbl YBENMYMBAETCA M PACCUMUTBIBAETCS 1St KXKAOTO KOHKPETHOTO CTy4as Mo GOpMy/aM, MPUBELEHHbIM B TabuLe

NOC/IEQOBATE/IbHOCTb MOHTAXA

1. MoaroToBKa 3awwuwiaeMblx NOBEPXHOCTEN (3a4MCTKa,
06e3xupuBaHue).

2. Packpoit naut «<EURO-JIUT».

3. Mogrotoska coctasa «[/TA3AC» (nepemelunBanme).

4. Bknenanwe BctaBok u3 nantbl KEURO-/IUT» B HULwm
KOHCTPYKLMH.

5. Oknenanue koHCTpyKuui nautoit <EURO-TIUT»
B <KOPO6» UK N0 NepUMETPY (AN KOHCTPYKLMA 60NbLUINX
pa3Mepos).

3aBucuMocTb TonwmHbl Tl <EURO-JIUT» (MM) nnotHocTbio 150 kr/M’ ot TpebyeMoro npesena OrHecToiKocTH CTanbHoit KOHCTPYKLMM 1
NpUBEAEHHON TOMILMHBI METa/UIA NPU KPUTUHECKOH TeMnepaType CTabHOi KOHCTpyKuun 500°C

“p“"jﬁf:ﬁj:(mf*”“a RLS R30 R4S R60 R90 R120 R150 R180 R240
15 25 25 25 25 50 90 120 150 -
25 25 25 25 25 40 50 70 80 110
34 25 25 25 25 30 40 50 60 80
41 25 25 25 25 30 40 50 50 70
58 25 25 25 25 25 30 40 40 60
65 25 25 25 25 25 30 40 40 50
83 25 25 25 25 25 30 30 40 40
94 25 25 25 25 25 30 30 40 40

bonee nogpo6bHas Tabnuua npeacTaBneHa Ha caiite tizol.com
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2, TU3OA

3ALLMTA METAINOKOHCTPYKLWN (R 15-120) Cuctema «ET MPODUJIb»

= =

HasHauenue: noBbileHWe Npenenos orHeCToMKOCTU MeTan-
NINYECKMUX KOHCTPYKLLMIA, B TOM YnCIE CI0XHbIX npodunei, ot 15
10 120 MMHYT B 3aBUCUMOCTM OT NPUBEAEHHON TOLLMHDI Me-
Tanna.

06nacTb NPUMEHEHUA: B 30aHNSX M COOPYXKEHMAX N11060r0
TUNA U Ha3HaYeHM$, B TOM YUCE B MEAMULIMHCKMX M AETCKMUX
[OWKONbHBIX YUPEXAEHUAX, NPEANPUATUSX 0OLLECTBEHHOTO
MUTaHWS 1 NULLEBOTO NPOM3BOACTBA.

Ycnosua akcnnyaraumu: Temnepartypa ot -60 go + 100°C,
BAAXHOCTb 10 90%.

lapaHTUIHBIN CPOK 3KCMNyaTaumMu: He MeHee 25 neT.

NPEUMYILEECTBA CUCTEMDI:
— HafeXHOCTb M JONTOBEYHOCTb
— 3KONI0rMYeCKas YMCToTa, paauaLMoHHas 6e30MacHOCTb
— TEXHONOTMYHOCTb MOHTAXa, KYMCTOTA MpoLLecca
— [OCTYMHOCTb KOHTPONS MPU MOHTAXE U IKCMNYaTaLum
— PEMOHTONPUrOAHOCTb
— MMHUMaNbHAs TONLMHA U Harpy3Ka Ha KOHCTPYKLMIO
— [ONOJHUTENIbHbIE TEMNO- 3BYKOM30/IAILIMS, LIYMOMOIOLLEHME
— BNIAroCTOMKOCTb, BUOPOYCTOMYMBOCTD
— 3CTETUYHOCTb BHELLHEro BUAA.

Marepuan 6a3anbToBbIi OTHE3aWMUTHDIN PYNOHHBIH ONb-
rupoBaHHblit (MBOP-®). LLiTanenbHbil XONCT U3 CynepToHKMX
0a3anbToBbIX BOJOKOH, MPOLMTIN CTEKNAHHOM, 6333NbTOBOV
WM APYTUMM HUTAMM, HE YXYLLWAIOWMMM OTHE3ALMTHBIX
BoiicTB. MBOP-® KawmpoBaHHbIiA antoMuHKEBON QONBION C
0JHOV CTOPOHbI, BbINYCKaeTcs TonwuHoii 5, 8, 10, 13, 16, 18,
20,23, 26 mm wupuHoi 1500 mm, anuHoii 6000-30000 mm
(B 3aBUCMMOCTY OT TONLLMHbI MaTepUana).

MBOP-® nocrasnsetcs pynoHamu @350+450 MM, AauHOM
1550 mm, Bec pynoHa 20425 kr, B pynone 12-45 M’ (8 3aBuck-
MOCTW OT TO/ILUMHBI MaTepuana).

OCHOBHble TEXHUYECKUE XaPaKTEPUCTUKK:
— 06beMHas nnotHocTb 80+110 kr/M’
— NOBEPXHOCTHAd MNOTHOCTL 6152860 /M’ (B 3aBUCMMOCTH
OT TONLLMHBI)
— k03 uumeHT TennonposoHocTv npu 10°C 0,032 Br/mK
— BNAXHOCTb N0 Macce npu Bbinycke He bonee 2%
— MHAeKC 3Bykonornowenus (aw) 0,5
— rpynna roptoyect HI
— K/acC NOXapHO# 0MacHOCTM CTPOMUTENbHbIX MaTepuanos KMO.

1. OrHe3awmTHbIi coctas «[TTA3AC»
2. MBOP donbr1poBaHHblit

KOMIMOHEHTbI CUCTEMbI
Orxe3awmTHblit cocta «[JIA3AC». M3rotaBnuBaeTca Ha
OCHOBE CMNIMKATHBIX BSXKYLUMX, MUHEPASIbHBIX HAMOHUTENEN W
XuMmMyeckux fobasok. [octaBnseTcs B rotoBoM Buae (rycras
BNAXHAA Macca).
PacdacoBka: nnoTHO 3aKpbITas NOAM3TUNEHOBAS Tapa, EM-
KoCTbto 15, 45 Kr uam nHas no cornacoBaHmio C 3aKa34nKoM.
OCHOBHbIE TEXHUYECKHE XapAKTePUCTUKM:
— (ep0-KOPUYHEBbIN LBET
— 0bbeMHas nnoTHoCTb 1300+1500 kr/M’
— yanoBHas Ba3Koctb 90+115 mm (TOCT 8420-74)
— aaresus K oUMHKoBaHHOW noBepxHoctu 30 klMa
— rpynna roptoyectu HI'
— K/1aCC NOXXApHO# OMACHOCTM CTPOUTENbHbIX MaTepuanos KMO.
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PACXO[ MATEPUANIOB
Pacxop matepuana MBOP Ha kBaapaTHbIA MeTp 3alLmLLaeMoil
NMOBEPXHOCTM Oe3 yyeTa NoTepb: NpU OAHOCUTOMHOM NOKPLITUM
1,1 ', npyn aycnoitHom 2,05 M”. Pacxof, MOXET yBennunBaThcs
B 3aBMCUMOCTH OT pa3mMepa 1 UIOKHOCTU KOHQUIypaLmum KOHCT-
pyKumu. Pacxop orHesawmtHoro coctasa «M1A3AC» ot 2,0 Kr/m’.

NOCJ/IEQOBATE/IbHOCTb MOHTAXA

1. MoaroToBka 3auLLaeMbix NOBEPXHOCTEN (334UCTKA, 00e3-
XMPUBAHHE).

2. Packpoii matepuana MBOP ¢ yueTom npunycka He MeHee
50 MM Ha MecTa coeMHeHuH.

3. Moprotoska coctasa «[1/JA3AC» (nepemeLunBanue).

4. Hanecenue coctasa «[T/TA3AC» Ha 3awwmiiaemble noBepx-
HOCTM C MOMOLLbIO WNaTens.

5. MoHTaxx MbOP Ha 3awuiaemyto noBepxHOCTb.

6. lpoknenBaHne MecT coeanuHeHnit Matepuana MbOP
aNtOMUHUEBBIM CKOTYEM (MpK HeobX0aMMOCTH).



2. TU3OA

(dusuko-TexHU4eckue nokasarenu marepuana MbOP

Koadduument TennonposoaHoctv Br/MK

e e Eﬁgfﬁggﬁ;‘:ﬂ Bna»g/uoab 1o Macce, He Bonee, npy TemnepaType
BEmED b He bonee o . . .
10+5°C 20+5°C 125+5°C 300+5°C
MBOP-50 615
MBOP-8® 915
MBOP-100 1115
MBOP-130 1515
MBOP-16D 1815 2,0 0,032 0,035 0,052 0,090
MBOP-18® 2015
MBOP-200 2215
MBOP-230 2515
MBOP-26® 2815

Pexomenayemas TonuwmHa Matepuana MBOP ans Tpebyemoro npeiena OrHeCTOHKOCTM B 3aBUCUMOCTH OT NPUBEAEHHOM
TONLUMHBI METa/Na 3aLLMLLAEMOi KOHCTPYKLMM NPU KPUTUYECKOH TeMnepaType CTanbHoi KOHCTpyKummu 500°C

Tpcteeas 1, 30,04 60 %0 i
24 10 20 -
30 18 -
34 16 B
40 g 15 -
49 13 -
59 13 20
6,4 10 20
7,0 1
79 s

bonee nogpobHas Tabauua npescTaBaeHa Ha caiire tizol.com
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4.TU30A

ALLMATA METAIIOKOHCTPYKLIWN (R 15-240)
" - 2

VIR o e 4 as

Ha3HaueHue: noBbieHKe NPefenos OrHeCTOMKOCTU Me-
TaNAMYECKUX KOHCTPYKLMA 20 15-240 MUHYT B 3aBUCUMOCTH
OT TONLLMHbI HAHOCUMOTO MOKPbITHS.

06nacTb NPUMEHEHUA: B 3AaHMAX U COOPYXEHUSX Nt0BOro
TMNA W HA3HAYEHNS, B TOM YU B MELULMHCKMX U AETCKUX
LOLWKONbHBIX YYPEXAEHUAX, NPEANPUATUAX 06LLECTBEHHOO
MUTaHNS 1 NULLEBOTO NPOM3BOACTBA.

Onucanue: orHesawuTHoe nokpbithe «feoMuke» npeac-
TaBNSET CODO NETKMIA WITYKATYPHbII COCTaB, NPeAHa3HaAYeH-
Hbl# LNS YCTPOMCTBA 3aLLMTHBIX NOKPLITUIA HA NOBEPXHOCTH
METaINYECKMX CTPOUTENBHBIX KOHCTPYKLMIA C LENbI0 NOBbILLE-
HMS! UX OTHECTOMKOCTY W (1) MOBbILIEHMS NOXapHOi 6e30-
nacHocTu. MocTaBnseTcs B BUAE Cyxux CMecei, 3aTBOpAeTCS
BOAOM Nepep HaHeCEHMEM Ha 3aLuMLLAeMY0 NOBEPXHOCTb.

R 15-240

1. 3awmwaemas MeTanamuyeckas KOHCTpyKLuS
2. g)YHTOBOHHbIVI coctas «leoMukey
3. OrHe3awwuTHas WTyKatypka «[leoMukc»

OCHOBHbIE TEXHUYECKHE XaPAKTEPUCTUKM:
— CBETNO-Cepblii LiBET
— TeOpEeTUYeCKMi PacXoa;: 3,4 Kr/M’ (118 HaHeceHns 10 MM
109)
— BpeMs Hayana CXBaTblBaHMA pacTBopa: 2-6 4acos npyu 20°C
1 50% BnaxHoCTH
— aresus K 3alwmLLaemoi nopepxHocTu He Mewee: 0,25 mlla
— KO3 puupmeHT TennonpoBoaHOCTH He bonee: 0,12 Br/mMK
— NPOYHOCTb Ha OkaThe He MeHee: 0,3 Ma
— MUHMManbHas pekoMeHayemas TonwumHa: 11 mm.

YCNI0BUA SKCMYATALIMA
Mpy Temnepartype ot -60 1o +100°C v BraxHocTv 40 90%.
[apaHTUIMHBIA CPOK IKCMyaTaLMm: He MeHee 25 ner.
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Mokpbitne «feoMukc»

NPEUMYLLECTBA NOKPbITUA:
— Manblit pacxo Matepuana
— BbICOKas aAre3ns K MEeTa/NIMYeCKUM OKPALUEHHBIM W OLIMH-
KOBAHHbIM NMOBEPXHOCTAM
— yA00CTBO MOHTAXA, TONLYMHA HAHOCMMOTO 33 OfMH a3
€105 NOKPBITUS HA BEPTUKANbHYIO MOBEPXHOCTb COCTABAAET
£0 50 Mm
— OTCYTCTBME YCAZlOK B NpOLLecce BbICbIXaHs (TBepAeHHS)
— NONHAs 3KoNornyeckasn 6e3onacHoCTb OrHEe3aLMUTHOrO NOK-
PbITUS, OTCYTCTBUE BPEAHbIX BbIAENEHNA B XONIOAHOM COCTOA-
HUM 1 NpU Harpese
— HaHOCHTCS KaK Py4HbIM, TaK M MEXAHM3WUPOBaHHbIM CMOCO-
HOM C NOMOLLbIO WITYKATYPHbIX arperaTos.

Pacxop, MaTepuanoB OrHe3alUTHOro NOKPbITUA «leoMukc»

Pacxoz Ha 1M’

OrHe3alwuTHas TonwmHa He MeHee (kr)
3¢dekTUBHOCTD HaHeceHus!
(MM) OrHeggl.?.chl?I’Hble rpyHch:(c)ﬂHble

rpynna MUHYTbI PacTBOpHble [ANCNEPCHbIE

1 180 33 11,22

1 150 29 9,86

2 120 24 8,16

3 90 20 6,8

4 60 15,5 527 0.35

5 45 13 44)

6 30

7 1 1 3,74




A.TU3OA

3aBucumoctb orHe3awmTHoi 3ppextuHoctu 03 «[eoMukc»
OT TO/LUMHBI HAHECEHHOTO €109 U NPUBEAEHHOM TONLLMHBI METaNTIOKOHCTPYKLMIA

OrHe3aluTHas rpynna 1 1 1 2 3 4 5 6
IPPEKTUBHOCT  MuHYTBI 240 180 150 120 90 60 45 30 15
PekoMeHyeMas ToLMHa HaHeceHns
2,0 - 38,9 336 28,2 228 17,5 14,8 12,1
3,0 = 345 29,9 25,2 20,6 15,9 13,6 11,2
MpHeeneHHas 34 = 33,1 287 242 198 154 132
TONILMHA 41 39,0 30,9 26,8 22,7 18,6 14,6 12,5 110
MeTasnna 58 335 26,7 233 19,9 16,5 13,1 114 110 ’
(MM) 6,5 318 254 22,2 19,0 158 126 ’
8,3 28,1 22,6 19,8 171 143 11,6 11,0
9,4 26,3 21,2 17,0 16,2 13,6 11,1

Bonee noapobHas Tabnmua npeactasneHa Ha caiire tizol.com

-;
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i

f
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|

NOCNEAOBATE/IbBHOCTb MOHTAXA

1. MoAaroToBKa 3alLMLLAEMbIX NOBEPXHOCTEN (3a4MCTKa, KOMNOHEHTbI OrHe3awMTHOro NOKpbITHA «[eoMMKC»
06e3xupuBaHme).
2.MoaroToBKa rpyHTOBOYHOIO cocTaBa «[eoMukc» (3aTBo-
peHue Bogoi B nponopumu 0,6-0,8 1 Ha Kr cyxoit cMeck) MnotHocTb Soit
o ) HanmeHoBaHKe (kr/M) YnakoBka B YMaKOBKe

3. HaHeceHwue rpyHTOBOYHOrO coctasa «[eoMuke» (¢ nomo- (kr)
Wbto arperatos wnaknesoyHoro Tuna CO-150 nan nx aHano-

rOB, OPUEHTMPOBOYHOE BPEMS BbICbIXaHUS 24 yaca).

4.TloaroToBKa OrHe3alLMTHOro cocTasa «[eoMuKc» (3aTBo- CMecu OrHe3aWMTHbIe 340 1
peHue Bogow B nponopuum 0,8-1,3 11 Ha Kr Cyxoii cMecy). PacTBOpHbIE Mellok
5. HaHecenwe orHe3awmtHOro coctasa «feoMuke» (C nomo- noAMnpony-
Wbto arperatos wnaknesoyHoro Tuna CO-150 nam nx aHano- /IEHOBVI/A
roB, NPOM3BOAMTCS NOC/IE NONHOTO BbICbIXaHWUS TPYHTOBOYHOTO CMecH rpyHTOBOUHbIe 420 e 20
ancnepcHole

€n0sl). BblpaBHMBaHWe OrHE3aLWMTHOTO cocTaBa «[eoMuKe»
(C nomoLwbto Wnatens, MacTepka).
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A.TU3OA

F..
Ok S Tl ai

3ALLATA META/ITOKOHCTPYKLIMM (R 15-90)

HasHaueHue: noBbiLLeHne OTHECTOAKOCTY NIETKMX CTasbHbIX
TOHKOCTeHHbIX KOHCTpYKLUmiA (JICTK) o 15-90 MuHyT.

06nactb npuMeHeHus: xunble (4o 50 MeTpoB BbICOTO),
CKNafCKMe, X039/ CTBEHHbIE, TOPrOBblE, MPOM3BOACTBEHHbIE MO-
MeLLeHus (BKK0Yas MCNOoNb30BaHNE B0MbLENPONETHbIX KOH-
CTPYKUMIA). 30aHKA W COOpYeHUs 60ro TUNA U Ha3HAYEHNS.

Yenosus akcnnyataumm: Temneparypa ot -60 4o + 100°C,
BNaXHoCTb 0 90%.

TapaHTHIAHBINA CPOK 3KCNNyaTaLMK: He MeHee 25 neT.

NPEUMYILEECTBA CUCTEMbI:
— HaL&XHOCTb M LONTOBEYHOCTb (FapaHTUiMHbINA CPOK IKCMNYa-
TalMK He MeHee 25 ne)
— abcontoTHas IKoNorMYeckas YnCToTa
— TEXHONOTMYHOCTb M «YMCTOTa» NpoLecca
— BbICOKAsi NPOM3BOAMTENbHOCTb MOHTAXA
— BOCTYMHOCTb KOHTPO/IS MPY MOHTAXe W 3KCMNyaTaLmum
— 3CTETUYECKM 3aKOHYEHHDIN BUL
— PEMOHTONPUIOAHOCTb
— MUHMManbHas TOMILMHA U Harpy3Ka Ha KOHCTPYKLMIO
— BJIArOCTOMKOCTb, BUOPOYCTOMUYMBOCTD
— NMpUBAEKATENbHbIE LLEHOBbIE XapaKTePUCTUKM

KOMMOHEHTbI CUCTEMbI
OrHe3awmTtHbii coctaB «MJTA3AC». U3roTaBnmBaeTca Ha
0C-HOBE CUMIMKATHBIX BSXKYLLMX, MUHEPATTbHbIX HAMOHUTENel
W XMMUYeCckux [o6aBok. [ocTaBnseTcs B rotoBoM Buae (rycras
BNAXHas Macca).
PacdacoBka: nnoTHO 3akpbiTas NOAMITUNEHOBAS Tapa, eM-
KOCTbIO 15,45 Kr uau MHasA NO COMNACOBAHMIO C 3aKA3YUKOM.
OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM:
— (epO-KOPUYHEBIIA LiBET
— 06beMHas nnoTHOCTb 13001500 Kkr/m’
— ycnoBHas B3kocTb: 904115 mm (TOCT 8420-74)
— afire3us K ouMHKoBaHHo# noBepxHoctu 30 kla

OrHe3alLuTa KOHCTPYKLMI M3 npodunei, cobpaHHbIX B KOPOOKY
1. Matepuan pynoHHblit MBOP-®

2. OrHe3awwuTHblii cocTas «MJTA3AC»
3. XonoaHorHyTbIA OLMHKOBaHHbIA npodunb JICTK
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Cucrema «ET JICTK»

— rpynna roptoyectn HI
— KNacc NOXapHOM OMaCcHOCTH CTPOUTENbHbIX MaTepuanos KMO.

Marepuan 6a3anbroBblif OTHE3aWUTHDIA PYNOHHDIA (ONb-
rupoBaHHbIi (MBOP-®). LLiTanensHbli XONCT U3 CynepTOHKNX
6a3anbTOBbIX BONOKOH, NPOLKTbIN CTEKNSHHOM, 633anbTOBOM
WAK APYTUMM HUTAMM, HE YXYALAIOLMMM OTHE3ALMTHBIX
cgoicTe. MBOP-® KawwmpoBaHHbIA antoMUHNEBON GONLION C
OHO¥ CTOPOHbI, BbIMYCKAeTCA TonwmHoi 5, 8, 10, 13, 16, 18,
20,23, 26 mm, wupuron 1500 mm, aannoi 6000-30000 mm
(B 3aBUCUMOCTH OT TOMLLMHbBI MaTepuana).

MBOP-® nocrasnsetcs pynoHamu @350+450 mm, annHoi
1550 mm. Bec pynona 20+25 kr, 8 pynoke 12-45 '’ (8 3aBucu-
MOCTM OT TONLUMHBI MaTepuana).

OCHOBHbIE TEXHMYECKME XapaKTePUCTUKM:

— o6bemHas nnoTHocTb 80110 kr/M’

— NOBEPXHOCTHAsA NAOTHOCTb 61542860 r/M’ (B 3aBUCMMOCTH
OT TONLLMHbI MaTepuana)

— Ko3duumenT TennonposoaHocti npu 10°C 0,032 Br/mK

— BNAXHOCTb N0 Macce Npy Bbinycke: He 6onee 2%

— WHAeKC 3BykonornoLenus (aw) 0,5

— rpynna roptoyectu HI'

— K/aCC NOXapHON 0NACHOCTH CTpouTeNbHbIX MaTepuanos KMO.

Mnuta MMHepanoBaTHas OrHe3aWMTHAA TENSIOM30NALMUOH-
Haga «<EURO-JIUT».
lab6aputHbie pasmepbi: 1000x600 Mm, 1200x1000 MM uau
APYTMMM N0 COTNACOBAHMIO C 3aKA34UKOM.
TonwwHa namt: 25-250 mMm.
OCHOBHbIE TEXHHYECKME XapaKTEPUCTUKK:
— 06beMHas nnoTHoOCTb 50-80 Kkr/M’
— Ko3duuyent TennonposoaHoctv npu 10°C 0,034-
0,037 Br/mMK
— rpynna roptoyectu HI
— KN1ACC MOXXAPHO# 0MacHOCTM CTPOMTENbHbIX MaTepuanos KMO.

OrHe3awwmTa KOHCTPYKLMA 13 npodmneit Z

1. Matepuan pynoHHblit MBOP-®

2. OrHe3auwuTHbIi cocTas «[/TASAC»

3. OrHe3alwmtHas nanta «<EURO-JIUT»

4. XonopHorHyThIN OLMHKOBaHHbI npodunb JICTK



A.TU3OA

3aBucumocTb TonLMHLI Matepuana MBOP ot npusepeHHoi TonwmHbl MeTanna (MITM) ans o6ecneyesus TpeGyemMoi OTHECTOHKOCTH

OrHecroiikoctb R15

koHcTpykumm JICTK npu KpuTuueckoi Temnepatype Metanna 500°C

OrHecroiikoctb R30

MM MM MM
(MM o (MM) e oo (M)
075 0,75 0,75
078 0,78 MBOP-100 0,78
0,81 0,81 0,81
0,80 0,80 0,80
0,88 0,88 MBOP-100 0,88
0,95 0,95 0,95
0,97 097 MBOP-8® 097
1,05 1,05 1,05
111 111 111
113 113 113
1,17 MBOP-50  MBOP-50 1,17 117
119 119 119
133 133 133
141 141 MBOP-80 141
155 155 1,55
161 o0 MBOP-50 1,61
1,65 1,65 1,65
173 173 173
186 186 186
1,98 1,98 MBOP-3 1,98
2,00 2,00 2,00
PACX0J MATEPUANOB

Pacxoa coctasa «[JTA3AC» npu cnnolwHOM HaHeceHuu 1,9-
2,5 Kr Ha KBafipaTHbliA METP 3alLmLLaeMOin NOBEPXHOCTY.

OrHecroitkoctb R45

Kopo6yaras
KOHCTpYyKLMsA

[lByTaBpoBas
KOHCTPYKLMS

MBOP-160

MBOP-13®

MbOP-18®
MbOP-100

MBOP-8®

MBOP-16®

MBOP-5®
MBOP-130®

Y
(MM)

0,75
0,78
0,81
0,80
0,88
0,95
0,97
1,05
1,11
1,13
1,17
119
1,33
141
1,55
161
1,65
1,73
1,86
1,98
2,00

OrHecroiikoctb R60

Kopo6yarasi
KOHCTpYKLM

MBOP-26(®

MBOP-230

[lByTaBposas
KOHCTPYKLMS!

MBOP-200

MBOP-18®

MBOP-16®

MBOP-130®

MBOP-100

MBOP-8(

NMOCNEAOBATE/IbHOCTb MOHTAXA
1. MoaroToBKa 3aluuLiaeMblx NOBEPXHOCTEN (3a4MCTKa,

0be3xupuBaHme).

OrHect.R90

[lByTaBpoBasi
KOHCTPYKLMS

MBOP-26®

MBOP-230®

MBOP-200

MBOP-18®

MBOP-16®

MBOP-13®

MBOP-100

MbOP-8®

Pacxop Matepuana MbOP npu MoHTaxe B 04MH C0M COC-
TaBnset 1,2 M’, npu ABYCUI0MHOM HaHeceHun — 2,1 M’ Ha KBaf-
paTHbIi METP 3aLuuLLaeMOli NoBepXHOCTU. Pacxon MoxeT yBe-
NMYMBATLCS B 3aBUCMMOCTH OT Pa3Mepa U CI0XHOCTU KOHHrY-
paLuM KOHCTPYKLMM.

Pacxon nautbl «EURO-JIUT» 3aBUCHT OT reOMETpPUYECKMX
pa3MepoB 3aMno/HIEMOr0 MEXMNONOYHOr0 NPOCTPAHCTBA 3aluu-
LLAeMON KOHCTpYKLmu. [pu 3T0M pasmep packpamuBaeMblX NauT
AOMKEH ObITb HONbLIE Pa3MePOB MEXNOAOYHOMO PacCTOAHMS
Ha 2-5%.

OrHe3awmTa KOHCTPYKLMI M3 npodmuneit, COBpaHHbIX ABYTaBPOM
1. Matepuan pynoHHbiii MBOP-O

2. OrHe3awwmTHbliA cocta «TJTA3AC»

3. Orne3aiwmtHas nauta «kEURO-JIUT»

4. XonopHorHyTbIl OLMHKOBaHHIM npodunb JICTK

2. Packpoii Matepuana MBOP-®, npu HeobxogumocTy naut
«EURO-JIUT».

3.TloaroToBKa KNesLLero OrHe3alLuTHoro cocTasa
«[JTA3AC» (nepemeLunBaHue).

4. HaHeceHue knesLLero orHe3allumuTHoro cocTasa
«MNA3AC» Ha 3awwmwiaemble NOBEPXHOCTY.

5. Montax nautbl <EURO-/IUT» B MexxnonoyHoe npoct-
PAHCTBO KOHCTPYKLyK (Mpu HeobxoanuMocTy).

6. OknenBaHue 3aLMLLAEMBIX NOBEPXHOCTEN B KOPOD Mare-
puanom MbOP-O.

7.MpoknenBaHue MecT coefuHeHuit Matepuana MbOP-®
aNOMUHUEBBIM CKOTYEM (Mpu HeobXxoaMMOoCTH).




A.TU3OA

3ALLMTA XXENE30BETOHHbIX KOHCTPYK LN

(RE190-240)

CTpOUTENbHbIE KOHCTPYKLMM 30aHMIA M COOPYXXEHMIA NpH
HOPMasbHbIX YCNOBMSX IKCMANYATALMM COXPAHSIOT HeobX0aM-
Mble paboume KayecTBa B TeYeHue AecaTkoB feT. [pu noxape
KOHCTPYKLIMM JOCTATOYHO BbICTPO YTpaumMBatoT CBOM IKCMNyaTa-
LIMOHHbIE CBOICTBA, TEPSIOT HECYLLLYHO U TEMNOU30MMPYHOLLYIO
CNOCOGHOCTb, A TAKXKE LENOCTHOCTD.

06pyLueHue xene306eToHHbIX NEPEKPbITUIA BO BPEMS MOXa-
Pa YacTo NPUBOAMT K YENOBEYECKUM XepTBaM. beToH He ropwr,

Cuctema «ET BETOH»

HO NPV HarpeBe YMEHbLUAETCA ero KecTkOCTb M NPOYHOCTb. Kpo-
Me TOr0, NPOMCXOANT €ro AernapaTaLmus — MHTEHCMBHOE Napo-
BbIAENEHME W, KaK PE3y/bTaT, B3pbiBOOOPA3HOE paspylUeHHe
Mpy OrHEBOM BO3/ENCTBMM.

MOBbICUTb OFHECTOMKOCTb XeNe306€TOHHbIX KOHCTPYKLLMA A0
TpebyeMoro npefena MoXHo AABYMS Cnocobamu: yBenuyuTb Ton-
LMHY 3aWWMTHOrO 105 BETOHA UAK 06MLLEBATb OTHE3ALLUTHbI-
MU MaTepuanamm.

.
REI 90-240

1. Mnuta «<EURO-JIUT»
2. KpenexHblii 3neMeHT
3. MokpbiTHe

CUCTEMAET «BETOH»

HasHauyeHue: noBbiweHue npesenos OrHeCcTonkoCTU Mo-
HO/IUTHBIX W NYCTOTHbIX XeNe300eTOHHbIX KOHCTPYKLMiA fo 90-
240 MuHYT € 0becneyeHnem LONONHUTENLHON TEN0-3BYKO-
U30NALMK.

06nacTb NPUMEHEHUS: B 303HNSX U COOPYKEHMAX NH0BO-
[0 TMNa M Ha3HaYeHus, B TOM UMCIE B MEAULIMHCKMX U JETCKUX
LOLWKONbHBIX YYPEXAEHUAX, NPEANPUATUSX 0OLLECTBEHHOTO
MUTaHWA U MULLEBOTO NPOM3BOACTBA. VifeanbHoe pelueHme
ANS 3aWWMTbI NEPEKPBITUIA MEXY NOMELLEHUSMAU C Pa3NIUYHbI-
MM TEMNEpPATYPHBIMU PEXMMAMK: NAPKMHIOB B XXMAbIX, 06LLeC-
TBEHHbIX M aMUHUCTPATMBHBIX 3AaHUSAX.

Onucanue: yHMBepCanbHas CencMoyCToiymBas cucremMa
KOHCTPYKTUBHOM OrHEe3aLuuThbl U TeNN0-3BYKOM30AsLMK 0bec-
neynBaeT npeaenbl OrHeCToNKoCTM Ao 240 MUHyYT.

Ycnosus akcnnyataumu: TeMneparypa ot -60 go +100°C,
BAaxHoCTb 10 90%.

lapaHTHiHbIA CPOK IKCNNYaTaLMK: He MeHee 25 feT.

NPEUMYILEECTBA CUCTEMDI:
— CeMCMOCTOMKOCTb 10 9 6annos
— YMEHbLUEHWE YAENbHON HArPY3KN Ha KOHCTPYKLMKO 3a CYeT
ncnonb3oBanus bl <EURO-JIUT» MeHblwen naoTHOCTH C
andbdepeHLmMaLmein no TONLLMHE B 3aBUCUMOCTH OT Tpebyemo-
ro Npefena orHecToikoCTu
— HafLeXHOCTb M JONTOBEYHOCTb
— 3K0N0rnyecKas YMCToTa, paanaLmuoHHas 6e30nacHoCTb
— BO3MOXXHOCTb MOHTaXa Npy OTPULATENbHbIX TEMMepaTypax
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— TeXHONOTMYHOCTb MOHTAXa, 4MCTOTa» NpoLiecca
— [OCTYMHOCTb KOHTPOAA NPU MOHTAXE W 3KCN/TyaTaLmum

— PEMOHTOMNPUTOAHOCTb

— MUHUMaNbHas TOLLMHA W HArpy3Ka HA KOHCTPYKLMIO

— [ONONHUTENbHAS TENO-3BYKOM3ONALMA U LWYMONOINOLEHNE
— BNAroCToOMKOCTb (NP MCMONb30BaHUK HONbIUPOBAHHON NAK-
Tbl), BUOPOYCTOYMBOCTD

— 3CTETUYHOCTb BHELLHET0 BKAA, BO3MOXKHOCTb NOCNEAYHOLLEro
OLUTYKATypMUBaHUS UM 0ONMLIOBKM HETOPIOUYAMM MaTEpPUaNaMK.

KOMIMOHEHTbI CUCTEMbI

MnnTbl MMHEpanoBaTHbIE OTHE3ALYMUTHDIE TEMIOU30NALM-
oHHble <EURO-JIUT»

labaputHble pasmepbi: 1000x600 mm, 1200x1000 mm
WM Bpyrve no COrNacoBaHMIO C 3aKa3YMKOM.

TonwwHa naut: 25-250 MM. MNanTbl U3roTaBAKBaOTCA O3
06Knaaku, C 06KNaLKON antOMUHUEBON (ONIOM, CTEKNIOX0-
CTOM WU CTEKNOCETKOM C OZHON CTOPOHDbI.

OCHOBHbIE TEXHUYECKHME XaPaKTEPUCTUKK:

— 06beMHa# NNOTHOCTb §0Kr/M’

— ko3hduumeHT TennonposoaHoctu npu 10°C 0,034-

0,037 Bt/mMK

— rpynna roptoyectut HI

— KJ1aCC NOXapHOI OMACHOCTU CTPOUTENbHBIX MaTepuanos KMO.



A.TU3OA

KPEMEXHbIE /IEMEHTbI
MAuTbl KpensTcs K GETOHHON NOBEPXHOCTY KPENEeXHbIMHU
METa/NMYeCKMMM aHKepaMM B COCTaBe 3aBMBHOTO INeMeHTa

3aBucuMocTb TonwuHbl mautbl <EURO-JIUT»
oT TpeGyemoro npepena orHecToMKoCTH

(8 MM 1 onopHoOro Aucka AMamMeTpoMm He MeHee 70 MM, npous- s Harpyska
BOACTBA Mapok «Mungoy, «Termoclip», «Hilti». OTHECTOMKOCTH TonuuHa - Ha 3awmwaemyio
[inMHa 3a6UBHOTO 3neMeHTa NoadMpaeTcst B COOTBETCTBIM REI (MitH) TN KOH(CKT%KZ;“"'O
€ GAKTMYECKOM TONLMHON NAKTBI C Y4ETOM BENNYUHDI 3a61Ba-
HUS B KOHCTPYKLMIO HE MeHee 30 MM. 90 30 24
Ha oaHy nauty «kEURO-NIUT» 1200x1000 MM Tpebyercs 9 120 40 32
KOMNNEKTOB KPEMeXHbIX 3neMeHToB, Ha nauty 1000x600 MM — «EURQ-/IUT> 80 150 50 4,0
5 KOMMIEKTOB. 180 60 438
240 80 6,4
I'IapaMe'rpbl 3/1eMEHTOB KpeneXHbIX aHKepoB B 3aBUCUMOCTHU OT TOJILUHBI NAUTbI
TonuMHa nAuTb (MM) [io6enb MeTanau4eckuit MeTa’EM"'CT(eCK”ﬁ Atkep ’E'Ea’&';”ec"”ﬁ MeTa’L"M”CT(eCKMﬁ
3%‘6‘0 8x80 14,5x80 870
20 : : 8x90 105%70
70-80 8x110 14,5x80 8x110
an ,U,OI'IOJIHVITEJ'II)HOVI Tennou3onsaunn
90-100 8x140 8x130
110 8x150
120 8x140 10,5x70
130-140 14,5x80
8x180
150 8x200
160-170 - -
180-220 8x250 = -

NOCNEAOBATE/IbHOCTb MOHTAXA

1. 3auncTka 6ETOHHOI NOBEPXHOCTU.

2. Pa3metka u packpoi naut «<EURO-JIUT».

3. bypeHue otBepCTUit B GeTOHE NepopatopoM yepes
nauty «<EURO-TIUT».

4, 3abuBaHue B OTBEPCTUE aHKEPHOTO KPENEeXHOro ne-
MEHTa 10 YNOpa AMCKa B HAPYXHYH NOBEPXHOCTb MUThI
«EURO-/TUT>.

5. MouTax naut «EURO-JIUT» momkeH obecneynsatb Ux
NNOTHOE NPUNEraHne Apyr K Apyry.
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2. TU3OA

SALATA BO3YXOBOAOB (EI 30-240)

ool % S .

Mpu noxape nnams BbICTPO PacnpoCTPaHAETCS NO BEHTH-
NSLUMOHHBIM KOPODAM M OCNIOXKHAET MPOLLECC TYLUEHUS OTHS.
Y700bI MCKNIOYMTD AHHYIO CUTYALMIO, B NPOEKTAX, B 3aBUCK-
MOCTM OT Kareropuu NoMelLLeHus, pefycMaTpUBaeTcs ycTa-
HOBKQ MPOTMBONOXAPHBIX KNANAHOB 1 OTHe3aLuTa CMCTeM
BEHTUNALMM 1 [bIMOYAANEHNS C NPeAenaMm OrHeCTOMKOCTH
30-180 MuHyT.

OrHecTonKoCTb BO34YX0BOAA ONpPenenseTcs no napamet-
pam uenoctHoctu (E) 1 Tennonsonupytoweii cnocobHoctm (1).
McnbiTaHus NPOBOASTCA HA onbiTHOM 06pasue no MOCT
P 53299-2013 «Bo3myxosoapl. MeToA ucnbiTakuii Ha OrHe-
CTOAKOCTbY.

Bo3zyxoBozbl 6bIBAKT KPYrOro ¥ NpsIMOYTOIbHOMO Ceve-
HMA. M13roTaBNMBaoTCA U3 OLMHKOBAHHOM CTAIU 1 YepHOro
MeTanna. B 3aBUCMMOCTM OT HOPMbI BbIAENSHOT: BO3AYXOBOADI
ANS BEHTUISILMM NPSMOYTO/bHbIE, CMUPaNbHbIE, N0CKKe, rmb-
Kue, Kpyrble.

Tun coepmnHenns (hanbLieBbld UAW CBAPHOM) 3aBUCUT OT
TONWMHbI MeTanna. Ecnu TonwmHa Bo3ayxoBoAa MeHee
1mm, Torna npumeHsioT GanbLeBoe COeaNHEHNe, B TPOTHUB-

Cucrema «ET BEHT»

HOM cnyyae — ceapHoe. CoefiMHeHWe MeTanInyYeckmux Bo3-
[yXOBOJI0B — 04€Hb BAXHbIA NPOLLECC, KOTOPbIA BAMSET Ha
repMeTUYHOCTb M LLENOCTHOCTb BCE CUCTEMBI.

Kpyrnble MeTannnyeckme BO3AyX0BOAbI MOACOEAUHAT
K CUCTEME OZHUM U3 YeTbipex cnocobos:

— dnaHueBble COeANHEHNS: 3aKPENNSIOT BO3AYXOBOA,
cnocobom 0T60pTOBKM;

— DaHOAXHOE COELMHEHME: BKIOYAET UCMNONb30BaHME
MacTUK UM APYrUX XMMUYECKUX MATEPUANOB;

— MydTbl MAK HANNENW: BbIBAKOT C Pe3UHOBLIMM YNNOT-
HUTenaMK, koTopble obecneynBaloT bonee HagexHoe kpen-
neHue u 6e3 ynnotHuTeneu;

— pacTpyb: coeanHeHne [BYX BO3AYXOBOAOB METOAOM
BXOXZEH!A OAHOTO BO3AYXOBOAA B iPYroi.

OcHoBHoe TpeboBaHMe K OTHECTOMKUM BO3[yX0BOAAM —
TONWMHA METANIUYECKO CTEHKM BO3AYX0BOAA AOMKHA
ObITb He MeHee 0,8MM. dneMeHTbl KpenaeHus BO3LyX0BO-
[L0B O/KHbI MMETb TOT e NpefieN OrHeCTOMKOCTH, YTO U
BO34YX0BO/, HO MO NPU3HAKY Hecylleli cnocobHocTu (R).

E130-240

1. OrHe3alwmTHbIi coctas «MJTA3AC»
2. MBOP ¢0nbr1poBaHHblil

CUCTEMA «ET BEHT»

Ha3zHaueHue: noBbiweHne NpefenoB OrHeCToiKoCTM Kopo-
00B CuCTEM BEHTUASLMM U AbiMoyaaneHus Ao 30-240 MuHyT,
obecneyeHne fONOAHUTENLHON TENNO-3BYKOU30NSLMM.

06nacTb NpUMEHeHHA: B 30aHNSX U COOPY)KEHUAX NH060ro
TUNA M HA3HAYEHMS, B TOM YMCIE B MEAULMHCKMX U BETCKUX
JOLIKONBHBIX YUpeXAEHUAX, NPeanpuUsTUAX 0BLLECTBEHHOTO
MUTaHMA U MULLEBOO NPOM3BOACTBA, B PAHOHAX C CEACMUY-
HOCTbI0 20 9 6annos.

Yenosus 3kcnyatauuu: Temneparypa ot -60 o + 100°C,
BNAXHOCTb 20 90%.

lapaHTUHHDBIA CPOK IKCNNYaTaLymK: He MeHee 25 neT.
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NPEUMYILECTBA CUCTEMbI:
— HafeXHOCTb M JONTOBEYHOCTb
— 3KONIOrMYeCKas YMCToTa, PaaMaLmMoHHas 6e30macHoCTb
— TEXHOMOTMYHOCTb MOHTAXA, «YMCTOTax NpoLecca
— [OCTYMHOCTb KOHTPOAIS NIPU MOHTAXe M IKCMyaTaLmum
— PEMOHTONPUrOAHOCTb
— MMHUMaNbHas TOMWMHA M Harpy3Ka Ha KOHCTPYKLIMKO
— ONO/HUTENbHASA TEMNO- 3BYKOM3OMSLMS, LWYMOMOIMOLLEHNE
— BMOPOYCTOMYMBOCTb, BNArOCTOMKOCTb
— (eHCMOYCTOMYMBOCTD
— 3CTETUYHOCTb BHELLHETO BUAA.



A.TU3OA

(Du3nko-TexHMueckue nokasarenn marepuana MbOP

Mapca warepuana ﬂﬁi&gﬁ?ﬁ" Braxgiocts no acc,
MBOP-50 615
MBOP-8® 915
MBOP-100 1115
MBOP-130 1515
MBOP-160 1815 2,0
MBOP-18® 2015
MBOP-200 2215
MBOP-230 2515
MBOP-260 2815
KOMMNOHEHTbI CACTEMDblI

Marepuan 6a3anbToBbli OrHE3aLWMUTHBIH PYNOHHDBIA
¢onbruposanHbiil (MBOP-®). LLitanenbHbii xoncT U3 cynep-
TOHKMX 6333NbTOBbIX BOIOKOH, MPOLUMTbINA CTEKNSIHHOM, Oa-
3aNbTOBOH UM APYTUMM HUTSIMM, HE YXYALIAKOLMMA OrHe3a-
wmTHble cBoiicTBa. MBOP-® KawmpoBaHHbIA antoMUHKEBON
(0obroii C OHOV CTOPOHbI, BbINYCKAETCs TowmHoi 5, 8, 10,
13,16, 18, 20,23, 26 mm wupuHoii 1500 mm, gantoin 6000-
30000 MM (B 3aBMCMMOCTH OT TO/ILLMHBI MaTepUana).

MBOP-® nocrasnsetcs pynoHamu @350+450 MM, AauHOM
1550 MM, Bec pynona 2025 kr, B pynoHe 12-45 '’ (8 3aBu-
CUMOCTY OT TOMILLMHBI MaTepuarna).

Koaddnupent rennonposogHoctv Br/mK,
He bonee, npu TeMneparype

10%5°C 20%5°C 125%5°C 300+5°C

0,032 0,035 0,052 0,090

OrHe3awmtHblii cocTas «[JIA3AC». CocTas Ha 0CHOBe CUU-
KaTHbIX BSXKYLLMX, MUHEPANbHbIX HAMOMHUTENEH U XUMUYECKNX
f06asok. [locTaBnseTcs B rotoBoM BuAe (rycras BAXHas Macca).

PacdacoBka: ni0THO 3aKpbiTas NOAUITUNEHOBAS Tapa,
eMKOCTbto 15, 45 Kr uam fpyras no COrnacoBaHMIo C 3aKa34nKOM.

OCHOBHbIE TEXHUYECKUE XapaKTePUCTUKH:

— (epo-KOpUYHeBbIiA LiBeT

— o6beMHad nnotHocTb 130041500 Kkr/m’

— yanoBHas Ba3koctb 90+115 mm (TOCT 8420-74)

— aAresus K ouMHkoBaHHoi nosepxHoctu 30 k(a

— rpynna roptoyectu HI

— KNaCC NOXapHO# 0NACHOCTM CTPOUTENbHbIX MaTepuanos KMO.

3aBUCMMOCTb TONLMHBI OrHe3aWMTHOM cucTeMbl KET BEHTY o1 1pebyemoro npeaena orHecToikoctu

CpegnHss Harpyska
orHlnggggoc- TONWMHA  Ha 3alLIMLIEH-
MOKPbITUS,,  HYHO KOHCTPYK- ) N
CRENE He MeHee (MM) Lm0 (KF/My) MBOMB 50 MB&B)W
30 45 1,3 11 -
60 48 1,7 11 -
90 8,5 34 - 11
120 13,5 43 - -
150 16,5 46 - -
180 18,5 47 - -
240 25 5,83 - -

MaTepuanbi 1 MX pacxof Ha M’ 3alLiL{eHHO NOBEPXHOCTH, He MeHee

MBOP-13®  MBOP-16®  MBOP-20D «[MNA3AC»

(M) (M) M) TonuwHa cnost (M) Pacxon (kr)
- = = 0,5 0,7
- = = 0,8 1,0
11 - -
N 11 B 2,0 2.8
= = 11

2,05 - - 1,5+0,5

OrHe3alLuTy 31eMEHTOB KpenneHus BO34yX0BOAOB (N0ABECOB, KDOHLUTEHOB) pekoMeHayeM NpoBoauTb cuctemoii <ET NMPODU/by

PACXOJ MATEPUANOB

Pacxop matepuana MBOP 6e3 yueta notepb: npu 0HO-
CNIOIHOM MOKpbITMM 1,1 M’, npu ABYCNoitHOM 2,05 M Ha M’ 3a-
LMLLAEMOIi NOBEPXHOCTU. Pacxon MOXeT yBeMUMBaTLCA B 3aBM-
CUMOCTM OT pa3Mepa U UIOXHOCTU KOHPUIYPALMM KOHCTPYKLIUM.

Pacxop orHesawmtHoro coctasa «MNMA3AC»: 0,7-2,8 kr/M’.

MOCNEAOBATE/IbHOCTb MOHTAXA

1.ToarotoBKa 3alLMILAEMbIX OBEPXHOCTEH (334NCTKA,
06e3xupuBaHue).

2. Packpoit matepuana MBOP.

3. Moarotoska coctasa «[M/TA3AC» (nepemelunBaHme).

4. HaHeceHue knesilLen CMecu Ha 3alumLiaemble NoBepx-
HOCTW.

5. OkneunBanve 3awmiaembix nosepxHocteit MbOP.

6. [poknenBanue Mect coeanHennii Matepuana MbOP anio-
MMHMEBbIM CKOTYEM (MK HEOOXOAMMOCTH).
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A.TU3OA

CBOMCTBA OTHE3ALLMTHbIX MATEPUANOB U CUCTEM

(0%

BbICOKAS OTHE3ALMUTHAS SDDEKTUBHOCTD
MnuTHbIE M PYNOHHBIE OTHE3aWMTHbIE MaTepUanbl
npoussoactea «TU30/1» 06nafakoT BbICOKOI OrHe-
3aWWNUTHOM 3DDEKTUBHOCTLIO, 0BeCneunBas Makcu-
ManbHble NpefeNbl OrHECTOMKOCTU 3aLMLLEHHBIX
KOHCTPYKLMiA (20 240 MUHYT) npu HEBONBLLOI
NAOTHOCTM M MANbIX TONLLMHAX MOKPBITUS.

HETOPHOYECTb NMOXXAPOBE3OMACHOCTb
MAUTHbIE U PYNOHHbIE OrHE3aLMTHbIE MaTepUarsl,
OTHOCATCA K rPynne Heropr4ux Marepuancs.
Knacc noxapHoii onacHoctn KMO. Onu He Tonbko
He ropsiT, HO M MPeNATCTBYIOT PaCMpOCTPAHEHMIO
OrHs.

DONOJIHUTENbHAS TENJIO-

1 3BYKOU30n4umMa

06nanas HM3KOI TeNNONPOBOAHOCTBIO, OTHE3a-
wutHble MaTepuanbl «TM30/T» obecneuunsatot go-
MONMHUTENbHYIO TEMO-3BYKOU3O0MSLMIO 3aLpmLLae-
MbIX KOHCTPYKLMIA, NpefoxpaHss Ux BO BpEMS no-
Kapa OT NporpeBaHus 10 KpUTUYECKOI TeMnepa-
Typbl ¥ 00pYLIEHNS B TeYeHWe ONPeLeNEHHOrO Bpe-
MEeHM, C03[,aBasi BPEMEHHO 3anac Ans 3BakyaLmum
NHOfeN, CNACeHUs MaTepUaNbHbIX LIEHHOCTe! U Ty-
LeH!s noxapa.

BbICOKAQ TEXHOJIOTMYHOCTb

OrHe3aluTHble MaTepuanbl IErKO PEXYTCS pyy-
HbIM U MEXQHUYECKUM UHCTPYMEHTOM, YA0OHbI Npu
MoHTaxe. He TpebyroT foporoctosiero 06opyao-
BaHMSA AN HAHECEHNS.

bUONOMMYECKAS BE3ONACHOCTb
OrHe3aluTHbIE MaTepuanbl U3roTOB/IEHbI Ha OCHO-
BE pacnnaBa 6a3anbToBbIX FOPHbIX MOPOL, HE THU-
10T, He MNIECHEBEIOT, HE MPUTOAHI B MULLY TPbI3y-
HaM 1 HaCEKOMbIM.

¢

JKOJIOTMYECKAS BE3OMACHOCTb
(aHUTApHO-3NMAEMMONOTMYECKME 3aKITHOYEHNS
MoATBEPXAAOT 6e30MaCHOCTb MPOAYKLMM 1S K-
JILLHOTO W FPAXAAHCKOr0 CTPOUTENbCTBA. MaTe-
puanbl npoussoactea «TU30/1» MoXHO npume-
HSTb NpU CTPOUTENBCTBE 06bEKTOB Nt06Or0 PyHK-
LUMOHANbHOTO Ha3HAYEHMUS — OT aTOMHbIX CTAHLLMIA
A0 MEAMLMHCKMX U LETCKUX YYPEXLEHWIA.

CEACMOYCTOMYMBOCTb

Cucrembl «ET BETOH» 1 «ET BEHT» npowwnu ucnbi-
TaHWS Ha CBNCMOCTOMKOCTb. o pe3ynbrataM AuHa-
MWYECKMX UCMbITAHWI YCTAHOBNIEHA WX BbICOKAst
CTeneHb HAAEXHOCTM NPU HArpy3Kax MOAEMUPYHO-
LMX cecMmuyeckue Bo3aenctems. OrHesalumnTHole
cuctembl «TU30JT» MOryT npUMeHSTLCS B paiioHax
C CeMCMUYHOCTbIO 7-9 Bannos.

HALEXXHOCTb U IONITOBEYHOCTb
MAMTbI MMHEPANOBaTHbIE OTHE3aWMUTHbIE Tenno-
usonsuuonHsle «<EURO-JINT» n MaTepuan 6asanb-
TOBbIW OTHE3AWWMTHBIA pynoHHbIA MBOP cnyxat
0C-HOBOW ANSl CUCTEM KOHCTPYKTMBHOM OrHe3aly-
Tbl METANNYECKMUX U XKENEe300ETOHHBIX KOHCTPYK-
LMiA, @ TaKKe BO3AYX0BOJO0B U KOPODHOB BEHTUNS-
UMK 1 [bIMOYLANEHMS.

Cucrembl «<ET METAJT, «ET MPO®UTb»,
«ET BETOH» n «ET BEHT» ceptudmumpoBaHbl Ha
OCHOBAHMM PeanbHO NPOBEAEHHbIX B aKKPeauTo-
BaHHbIX 12BOPATOPUSX OrHEBbIX UCMbITAHUSX U
C1yXaT HAAEXHO 3aLMTON OT OrHA B Cyyae no-
Xapa.

[apaHTHiiHbIl CpoK cnyxbbl cuctem «TU30/1»
25 net. MaKTMYECKN OrHE3ALUTHBIE CUCTEMBI COX-
PAHSKOT CBOM CBOWCTBA Ha NPOTSXKEHUM BCEro CPo-
Ka Cyx6Obl 3aLUMLLEHHON KOHCTPYKLIMM.
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ObwecTBeHHO-A€N0BOV KoMnnekc «JlaxTa-LeHTp», CaHkT-leTepbypr
MexayHapoAHbIi BbICTaBOYHBIN LieHTp «Kpokyc Jkcnox, Mockea (13)
MexayHapofiHbIi AenoBoi LeHTp «MockBa-Cutny: bawkHs «Mepkypuii Cutu Tayapy,
BaLHs «IBontouusy, komnnekc «Peaepauns», Mocksa (14)

«ApeHa Ypaneuy KynsTypHO-pa3BnekatebHbli Komnekc, Ekatepunbypr
CnopT1BHO-pa3BeKaTeNbHbl KoMnnekc «/lenosbii ABopeL», EkatepuHbypr
AxBanapk «Jlumnonoy, Exatepunbypr

Orenb «Hyatt Regency», Exatepunoypr (15)

TPL, «[punBuY», 4-9 ouepenb, EkatepuHbypr (16)

TPL, «Anatbipb, EkatepuHbypr

TPL, «PoaHuks», YenabuHck

bLl, «/lonaoH», Hmknuit Hosropop

TL, «MetpoBckuit Mopr», CankT-Metepbypr (17)

TL, «Mera, Ekatepunbypr (18)

XK «Manesny», Ekatepunbypr (19)

XK «ConteyHblit ropogy, Mepmb (20)
XK «Tuxuit 6eper», Ekatepunbypr

XK «Cenbmoe Hebo», HuxHuit Hosropon,
XK «CepebpsiHbiii kBapTeT», MockBsa

«TaHbBaHbckas AJCx, Kutaii (21)

«bywepckas A3C», UpaH (22)

«A3CKynakynamy», MHaus

«/lenosas apeHa», Anmarl (23)

«3kcno 2017»,ActaHa (24)

MukpopaitoH «Casnbl», AnMatbl

«[lenapTameHT rocyaapCTBEHHbIX LOXOA0BY, AKTay
TPL, «MockBa», Anmatbl




AkunonepHoe obwectso «TW30/1», 624223, Poccus, CBepanosckas 06nactp, k. HuxkHas Typa, yn. Manbiwesa, 59

OrHe3awwuTHble MaTepuansi (34342) 2-62-70,2-61-35 oom@tizol.com

CrpouTenbHas usonsumsa 2-63-11(12,13,14) market@tizol.com

TexHuyeckas usonauus 2-62-05 oti@tizol.com

MapkeTHHr 1 peknama 2-51-972-62-11 reklama@tizol.com
wwwtizol.com
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MONHbIA KOMNNEKC YCTYT C NPUBNEYEHUEM KBANUGULMPOBAHHDBIX CMELMANMCTOB,
~ MMEIOWWMX COOTBETCTBYHLLYIO Pa3peLLMTENbHYI0 JOKYMEHTALMIO:



