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[MpoussoguTesnb JMHENKN NPOMbILLIIEHHbIX BUOPOU3ONSALMOHHBIX MaTepuanos Gener VX.
XongauvHr cneumanmsnpyeTcst Ha CO34aHMM MHHOBALMOHHBIX MOMMMEPHbIX MaTePManoB OJist
LUMPOKOro CriekTpa chep — OT aBTonpoMa 40 MHAYCTPUasibHOro ncnonb3osaxus B MIC.

CoueTaeT nepefoBble Hay4Hble NMPaKTUKW, UHXEHEPHbIE PELLEeHUs BEAYLLMX €BPOMENCKNX
KOMaH[ 1 Hay4Hble pa3paboTkm cobcTBeHHOro R&D LleHTpa, ycnewHo peanusyet

NpoeKTbl B 0651acTy co34aHns MHGPACTPYKTYPHbIX OGBbEKTOB, CO34AET MMMOPTO3aMeLLaloLLne
NPOAYKTbI U PELLEHMSs.
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000 «3BYKOUN3OJIAUNOHHDBIE
EBPOMENCKUME TEXHOJOTI NN»

DKCKJIIO3MBHbIVI AUCTPUGBIOTOP
BMOpounsonsaumoHHoro matepuana Gener VX

KniouyeBasi 3agava komnanmm SoundGuard —
co3faHne KoOMPOPTHOro NPOCTPAHCTBA
ANS XXKU3HN N paboTbl nogen

OCHOBHble HanpaB/ieHNAa AeaTe/ibHOCTU:

1. Pa3paboTka MHHOBALMOHHbBIX 1 3QPEKTUBHBIX PELLEHWI MO 3BYKOU30MALMM
LUMPOKOFO CreKkTpa 06beKTOB MPaXkaaHCKOro CTPOUTENbCTBA.

2. npOI/IBBO,D.CTBO I'IpOd)eCCI/IOHaJ'IbeIX 3BYKOU3OJIALUMOHHBLIX MaTepunanos,
BI/I6pOVI30.ﬂHLI,VIOHHbIX N KpenexXHbIX n3nenuin.

3. Peanusaums «nog Kitoy» BCEro KOMMaekca MeponpUATUA MO aKkyCTUYeCKOMy
NPOEKTVPOBaHNIO OGBLEKTOB PA3/IMYHOrO BUAA U Ha3HaYeHus.

4. DKCKJIO3UBHAs AUCTPUGLIOLMS NONIMMEPHBIX KOMMO3ULMOHHBLIX MaTepuanos
Gener VX gnsi BAGpOM30nSLMN O6BHEKTOB MPOMBILLSIEHHOTO N FPaXAaHCKOro
CcTpouTenbCTBa.
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GENER VX

KomMnosuuusa Ha 6a3e cJIoXKHOM CMecu d51acTOMEepOoB

XUMNYECKM CLUUTBIA BCNEHEHHBIN 31aCTOMEpP C 3aKPbITONOPUCTON CTPYKTYPOW.
Matepuan pa3paboTaH Ans 3KCyaTaumm B CypOBbIX KIIMMaTUYeCkux ycrnosusix Poccun,
obnafaeT BblAALMMUCS NMOKa3aTensiMm yCTOMYMBOCTM K AMHAMUYECKUM Harpy3Kam,
NPEeBOCXOOHOW 3M1aCTUYHOCTbLIO Y HALEXHOCTbIO.
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Bbicokast MopwcTbIf MaTepuan CoueTaHune
3M1aCTUYHOCTb C 3aKpbITON BMGPOU3ONALMOHHbBIX
CTPYKTYPOW sHeek ¥ AemndupyloLLmx

XapakTepucTuk




TEXHUYECKWE XAPAKTEPUCTUKIA

JdonroBe4yHoCTb

[JonroBe4yHOCTb BI/I6pOVI3OJ'I$IL|,I/IOHHbIX MaTepuanoB SABSETCA KPUTUHECKN Ba>kHbIM d)aKTOpOM ans
Pa3nnYHbIX obnacTen CTpouTenbCTBa U NMNPOMbILLJTIEHHOCTW.

BonbLUMHCTBO ynpyrnx MaTepuasnoB TEPSIOT CBOU BUOPOM3ONMPYIOLLIME CBOWCTBA NPY ANINTENIbHOM
BO3AENCTBUN CTAaTUYECKUX Harpy3ok. Mo pesynbraTtaM QnTeNbHbIX KIIMMaTUYeCKMX U PpecypCHbIX
VCMNbITaHU B HE3aBUCUMbIX NTabopaTtopusix 6bino foKa3aHo, YTo BUGpoMaThl Gener VX coxpaHsitoT
BUBPOU3ONALMOHHBIE XapaKTePUCTUKM Ha TPeByeMOM YPOBHE Ha NPOTSXKEHMM BCErO Cpoka
cnyx6bl o6bekTa go 100 ner.

[vana3oH ctaTu4eckmnx Harpy3ok

Matepunan Gener VX cnocobeH paboTaTb B LUMPOKOM AMana3oHe CTaTUYeCKNX Harpy3ok.

Mo cTaHgapTHOM NporpaMMe npoussoautcs 17 Tunopasmepos, ot 0,011 H/MM? o 3,0 H/MM?.
MNop TpeboBaHust NpoeKkTa MoryT ObITb pa3paboTaHbl cneuMapku. Hanpumep, co ctatuyeckom
Harpyskow 3,5 H/mm? (300, 500T1/m?).

XuMHnyeckass CTOMKOCTb

MaTtepuanbl Gener VX NpUMEHSIIOTCS B Pa3fiMiHbIX 061acTsaX MPOMbILLIEHHOCTU 1 CTPOUTESIbCTBA.
KpanHe BaxkHbIM pakToOpoM afst [ONroBpeMeHHoN 3G deKTUBHOM paboTbl MaTepuana SBnseTcs

€ro yCTOMYMBOCTb K arpecCcmBHbIM cpeaM, C KOTOPbIMU OH KOHTaKTupyeT. Gener VX

OT/INYAETCS MPeKPaCHO YCTOMYMBOCTLIO K BOAE M BOAHbIM PaCcTBOPaM COJEN, He BNUTbIBAET BAary.
Bo3pgeiicTBre Bnarv Ha CTaTMyYeCcKuin 1 AUHaMUYECKIA MOAYNb YNPYroCTV HE3HAaYMTENbHOE AaXe npu
MOJIHOM MOTPY>XEHUM MaTepuana B BOAY.

TeMnepaTypHas 3KcryaTauus

MaTepuan ncnbiTaH ons ganTenbHON 3KCnyaTauumn B guanasoHe teMnepatyp oT -50 °C go +50 °C.
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PU3NKO-TEXHUNHECKUE XAPAKTEPUCTUKUA

BNBPOU3OJIALIMOHHbIX MATOB GENER VX

MpepenbHas TaHreHc yrna [OuHamuyeckui ( Monayecte
HavumeHoBaHe Dnvna WnpuHa | TonwmmHa cTaTudecKan MeXaHU4ecKMX Moaynb OTHOCUTENIbHAA
Harpyska notepb ynpyroctn ne¢op;:)a;(:¢)nocne
12,5 MM
Gener VX11 1200 MM 2500 MM 0,011 H/mMm? 0,14 0,24 H/MMm? 24L%
25 MM
12,5 Mm
1200mMM | 2500 Mm 0,018 H/mm? 0,14 0,35 H/mm? 24%
25 MM
12,5 MM
1200 MM 2500 MM 0,028 H/Mm? 0,14 0,48 H/mMM? 25%
25 MM
12,5 Mm 24%
1200 MM 2500 MM 0,042 H/mm? 0,15 0,72 H/mMm?
25 MM
12,5 Mm
1200 MM 2500 MM 0,055 H/MM? 0,15 0,83 H/MM? 25%
25 MM
12,5 MM
Gener VX80 1200 MM 2500 MM 0,08 H/mMm? 0,16 1,4 H/mm? 23%
25 MM
12,5 Mm
Gener VX110 1000 MM 2000 mm 0,11 H/mm? 0,14 1,5 H/Mm? 24%
25 MM
12,5 MM
1000 MM 2000 MM 0,17 H/mm? 0,15 2,1 H/mm? 22%
25 MM
12,5 Mm
1000 MM 2000 MM 0,22 H/mMm? 0,12 3,4 H/mm? 22%
25 MM
12,5 Mm
Gener VX350 1000 MM 2000 MM 0,35 H/mMM? 0,14 4,9 H/mMm? 20%
25 MM
12,5 Mm
Gener VX450 1000 MM 2000 MM 0,45 H/mMm? 0,14 5,9 H/mMm? 21%
25 MM
12,5 MM
Gener VX650 1000mMm | 2000 MM 0,65 H/mm? 0,13 9,5 H/Mm? 20%
25 MM
1000mm | 2000 MM 12,5 MM 0,85 H/Mm? 0,12 14,6 H/MM2 20%
1000 MM 2000 MM 12,5 MM 1,2 H/mm? 0,12 19 H/mm? 21%
12,5 MM
Gener VX1500 1000 MM 2000 MM 1,5 H/MM? 0,12 23 H/mm? 20%
25 MM
12,5 Mm
1000 MM 2000 MM 2,0 H/Mm2 0,1 65,6 H/MM? 17%
25 MM
12,5 MM
Gener VX3000 1000 MM 2000 MM 3,0 H/Mm? 0,1 110,8 H/mMm? 23%

25 MM




L
-

q

X0
4!._

i

umsa

FEELLR
|

iliunfifiell= = ==

aA 3BYKOW30/1A

—/
[
(-~
—
— B
—)
[—
— |
(—.
(-]

HacTonA

nPUMEHEHMA GENER VX

COEPbLI

U




BUBPOU301AUNA 30AHNA

OCHOBHbIMM UCTOYHMKaMW BUOPaLMIA ABASIIOTCA B6/IM3KO PacronoXXeHHbIe IMHUN METPOMONNTEHA,
aBTOMarncTpany, >ene3HofopPOXHbIE 1 TpaMBaliHble NMyTW, MPOMbILLNEHHbIE MPEeANPUSTAS 1N
3HepreTuyeckoe obopynoBaHue. Micnonb3oBaHne NpopeccnoHanbHbIX KOMMO3ULMOHHBLIX
nonumepoB GENER VX npu npoekTpoBaHWUM 34aHWIN, HaXOASLMXCS B 30HE MOCTOSIHHOIO
BMGPALIMOHHOIO 1 LLIYMOBOIO BO3AENCTBUS, NMO3BOJISIET PELUNTL 3afady Mo U3onsumum ot
BMOPaLMIA 1 YBESTIMYUTb PbIHOYHYIO CTOMMOCTb Takmx coopyxxeHuin. GENER VX MoxeT
NCNONb30BaTbCS KakK 3/IEMEHT MOJSIHOMIIOCKOCTHOW, JIEHTOYHOM M TOYEYHOWN onopsbl. Beibop
OMTUMaNIbHOrO BUAA OMOPbI 3aBUCUT OT TpebyeMon cCO6CTBEHHOM YacTOTbl 1 OCOBEHHOCTEN
KOHCTPYKLMIA 30aHMS.

MOJIHOMNIOCKOCTHASA OMOPA (14-25 'y)

GENER VX BblknagblBaeTCcs Ha HeCYLLytO ONOpYy PaBHOMEPHbIM
CJI0eM, YTO MO3BONSIET U30MPOBaTb GyHAAMEHT 34aHNs OT
rPyHTa 1 obecneuntb PaBHOMEPHYIO Nepefady Harpy3ok

Ha ocHoBaHue. [laHHbI MeToA He TpebyeT nsMeHeHUN B
NPOEKTUPOBKE 34aHNS 1 MO3BONSIET OCYLLECTBUTL ObICTPLIN
MOHTaX.

JIEHTOYHAS OIMOPA (8 — 15 Tw)

anMEHﬂeTCﬂ B 30aHUAX C JINHEHbIM OCHOBaHWEM U npun
JIMHeHON Nepefaye Harpysok. MNMonvMepHas npocnonka
yknagbiBaeTcs nnbo B obnact pyHaamMeHTa, nnbo nop
3almLLaeMbiM nepekpbiTreM. Mofo6HbIM MeTog Takxke
NCNonb3yeTcsa Onga NepekpbiTna oTaeNbHbIX ypOBHEI;I B 3[aHUN.
YHacTo NEHTOYHbIe OMopbl MPYMEHSIOTCS NOA NOABaNbHLIMU
NOTONKaMMU.

TOYEYHASA OMNOPA (5-12T'y)

[aHHbIN BUA OMOp PEKOMEHAYeTCs NMPUMEHSATL NP
CTPOUTENBLCTBE 3[4aHUIN Ha CBaHbIX OCHOBAHMSIX C
pa3genbHbIMU POCTBEPKaMU UMM MPY OMNope Ha OTAeNbHble
KOJOHHBI.

CaMble HU3KMEe COrNacoBaHHbIE YaCTOTbl MOXKHO MOMYYnTb
NPV NCMOMb30BaHNN TOYEYHBIX OMop. Takne onopbl
obecneyrBaloT CaMble BbICOKME TpebGoBaHUS MO U30ALUM
MeXaHM4eCKoro LyMa.

BEPTUKAJIbHAA PACKJTAOKA

[TOMVMMO ropur30HTaNbLHOW packnagky ynpyrmux

ornop BO3MOXHa Takoke BepTuKasbHas packiagka.

K npumepy, B noaBanbHbIX MOMELLEHNSX BO3MOXHO
MOJSIHOCTBIO MJIM YaCTUYHO M30NNMPOBaTb GOKOBbIE CTEHbI.
JaHHbIN cNOCco6 Takxke NPUMEHUM K y>Ke MOCTPOEHHbIM
30aHMsM.




BUBPOU3OJIALNA

MH)XKEHEPHOIO OBOPYJOBAHWA

B HacTosiLee BpeMs HM OOHO 34aHne He 06xoanTcs 6€3 MHXEHEPHOro 060pyaAoBaHNS.
KOHCTPYKLUMM, MOCTPOEHHbIE Ha OCHOBE GETOHa U CTanu, yCUNMBAKOT U NepeaaoT

CTPYKTYPHbIV LLIYM OT CMOHTUPOBAHHOIO MHXXEHEPHOrO 060PYAOBaHUS, NO3TOMY 3P dEKTUBHBIM
peLLeHreM 3a4aum NO CHUKEHMIO YPOBHS Nepefayn CTPYKTYPHOTrO LyMa 1 BUGpaLuii SBnseTcs
npuMeHeHne BnbpownsonupytoLmx onop GENER VX.

Matepuan GENER VX MoxeT yknagbiBaTbcs nof GyHOAMEHT, Ha KOTOPOM pa3MeLLeHO
obopyaoBaHue, a Takke nof camm onopbl 06opyaoBaHNs. C MOMOLLbIO aKyCTUYECKUX PacyeToB
onpepensetcs 3¢deKkTuBHas Mogesb BUGPOU3oNaLmn.

non pyHaamMeHT

rnog onopbl




BUBPOU3OJIALUNA

NMPOMbILLJIEHHOIO ObOPY[JOBAHUA

Cneuynduka sBubpomnsonsaumm ¢yHaaMeHTOB 060py[oBaHNSA

PaboTa TsKENoro NPOMbILLNIEHHOrO 060PYAOBaHUS, TakOro Kak Npecchbl,

KY3HEYHble MOJIOTbI, MeJIbHMLbI, CTaHKM, COMPOBOXAAETCS 3HAUYUTESIbHOW Harpy3Kom

Ha GyHOaAMEeHT. YCTPOMNCTBO MacCMBHOIO GpyHAaMeHTa CMoCOBHO YacTUYHO
nepepacnpenensite 1 racUTb BbICOKME AMHAaMMYECKME Harpy3ku, HO TEM He MeHee

YacTb BMGpaLyi, co3faBaeMblx 060pyaoBaHNEM, NepenaeTcs B OKPY>KatoLLyto cpefy.
Hepenko nponcxogut ocafka rpyHTa, YTO NPUBOAUT K MEPEKOCY OCHOBaHWUS.
Bubpowusonaums ocHoBaHun arperatoB BubpoMatamm Gener VX no3BosisieT UCNosib30BaTb
$yHOAMEHTbI MeHbLLIEro pa3Mepa 1 MacChl ¥ 3HAYUTENTbHO CHU3UTb CO34aBaeMyto

UMW Harpysky.

MpeunmMywecTtea MmaTtepuanoB Gener VX gns Bu6pounsonauum
¢$yHAaMEHTOB MaLLUVH

e CHukeHue konebaHun BGn3n o6opyaoBaHms MUHUMYM Ha 80% No CcpaBHEHUIO CO
CTaHOAPTHbLIM GYHOAMEHTOM.

e  CHWXKeHMe Harpy3kn Ha OCHOBaHMe, OTCYTCTBUE HEOOXOAMMOCTM UCMOSIb30BaHUS
LOPOroCTOSLLMNX CBANHbIX OCHOBaHUN.

e [lpegynpexneHne ycagkm n Nnepekocos.

e DKOHOMWUSI NPOCTPaHCTBa bnarogaps 6onee 6M3KOMy OPYr K APYrY PacronoXeHUo
obopynoBaHus.

e [loBblEHNE NPON3BOANTENIBHOCTY 3@ CHET COKPALLLEHUSI TPAHCMOPTHbIX MyTen n
KOHBEWEPHbIX LienoYyek.

* VlHavBmayanbHbIN NPOeKT, pa3paboTaHHbIN MHXeHepaMmu-aKyCTUKaMm cneumanbHO
ONS1 KaXKOO0ro OTAeNbHOro 06bekTa, OTTaNkKMBasACb OT crneundukm NoTpebHOCTEN.




BUBPOU3OJIALUNA B DHEPTETUKE

Yp6aHu3aumsa 1 poCcT ropofoB MOCTENEHHO COKPALLAIOT PaCcCTOSIHNE MeXXay
SHepreTMyYeckMMm yCTaHOBKaMM U TakMMM 0GbeKTaMu, KaK XWsible AOMa, FOCTUHMLb,
OU3HeC-LIeHTPbI 1 T.4. BubpaunoHHoe BO34eCTBME HEraTMBHO CKa3blBAETCS Ha NepcoHase
N CHUXKAET CPOK CITY>XKObl HECYLLMX M OrPaXKAAtOLLMX KOHCTPYKLMIA 30aHWIA.

YcTtponcTBo ¢dyHAAMEHTOB TYpPOUH C NCMOSb30BaHMeM MaTepuanoB Gener VX 6onee
KOMMaKTHO M SKOHOMMWYHO MO CPABHEHMIO C MPY>KMHHBIMU BUGpoun3onsTopamn. OyHOaMeHTbI
TYp6uH Ha ornopax 13 Gener VX 3HauMTeSIbHO CHWKAIOT HEraTMBHOE BO3OENCTBUE Ha
OKpY>KaloLLIO cpefy, B YaCTHOCTU Ha 300POBbE YenoBeka.

MNMpuMeHeHue Gener VX Ha MUHN-TIC, ansenb n ra3oreHeparopax,
6no4HbIx TIL,

Bcé vawe MuHm — N C coopyxkatoTcs Ha pekax U pydbsix B6M3M MeCT MOCTOSIHHOIO
npebbiBaHus Yenoseka. Matepumansl Gener VX ycnewHo UCNOnb3yoTca Ans 3amTbl OT
BMGpaumin, cosgaBaeMbix padoton MNC. [usenbHble U ra3oBble reHepaTopbl, 6/104HbIE
T3L 3a4acTyto pacnonaratoTcs BONM3N UM HEMNOCPEACTBEHHO BHYTPU 3aLLmLLIaeMbIX
30aHun. MaTtepuanbl o6ecneynBatloT HagEXXHOE CHKEHWE BUOPaLIMIA U 3alLmLLaloT

OT CTPYKTYPHOrO LUyMa.




BUBPOU3OJIALUNA BATOHOB

PEJIbCOBOI'O TPAHCITOPTA

Brnbpousonsaumsa Ky30BOB BaroHOB akTyaslbHa KaK [j1sl TacCaXMPCKOro pPesis.CoBOro
TpaHCNopTa, Tak 1 ansi rpy3osoro. CoBepLUeHCTBOBaHNE KOHCTPYKLMIA BarOHOB NMPOUCXOAUT
3a CYéT fobaBNEeHNs B HUX YPYroro anemeHTa U3 Matepuana Gener VX, ciyxatiero
amMopTumzatopoM. [ledpopmaums amopTm3aTopa Npu B3auMOLENCTBUM TBEPAbIX AeTanen
NPUBOOUT K pacCeMBaHNIO SHEPruM, 1 BUOpauums, co3faBaeMas MexaH3Mamu,

CYLLECTBEHHO CHUXXAETCS.

B yacTHOCTW, oaHa 13 Hambonee pacnpoCcTpaHéHHbIX obnacTern npuMeHeHns Gener VX
Ha >Kene3HO4OPOXHOM TPaHCMOPTE — N3rOTOBJIEHNE OMOP A5 BarOHHbIX MNOJOB C
npuMeHeHnem Gener VX. NMpwn 3ToM 6narogapst yHUKanbHbIM CBOMCTBAM MaTepuanos
Gener VX CTaHOBUTCS BO3MOXKHOWN peanvsaums MHANBUAyanbHbIX MPOEKTOB MO
BMOPOU3ONSALMM BarOHOB Pa3fIMYHOM CTEMNEHN CNOXHOCTU. Bedb Aaxke yepes HeCKonbko
OecaTuneTuin akcniyaTaumm Bubpomatbl Gener VX B cocTaBe Onop MoJIOB COXPaHSItOT
CBOW CBOWCTBA.

MpeumyLyecTtBa BU6pomMaToB Gener VX:
o OTNMYHas N30NSUMS N pa3Bsi3ka BUOPaLIMIN B KOHCTPYKLIMSIX BarOHOB.

o CTabunbHble TexHUYeckne XapakKTePUCTUKKN, HE N3MEHAIOLWLNECA B TEYEHNE
ANNTENIbHOro BPEMEHN.

o O6LMpHas nuHenka Bapuauun Gener VX, npegHasHayeHHbIX 471s1 Pa3fnyHbIX
YCJIOBUI dKCrIyaTaumm.

e bosbluasa gonroBeyYHOCThb.
e Hwuskun Bec.

o JlerkoCTb MOHTaX)<a.

MNpuMeHeHne MaTepuranos Gener VX npuBoguT K 3PpPeKTUBHOMY CHUXKEHMIO BUOpaLuii
M LLYMa B BaroHax, CHMXXEHUIO CKOPOCTU N3HOCA KOHCTPYKTUBHbIX 3/1EMEHTOB BaroHOB U
NPOAJIEHNIO CPOKA UX CY>KObI, MOBbILLIEHUIO YPOBHSI KOMPOPTa A5t NaCcCaXkMpPOB U
nepcoHasa B TeyeHue noesaku.




rOE KYTNANTb

rOJIOBHOW O®UC B CAHKT-METEPBYPIE

ALPEC:
CaHkT-Tletepbypr, flkopHas yn. a. 14 k. 3, bL| «TpaHcnaiH», opuc 14

TEJNIE®OH:
BecnnaTtHbivi 3BOHOK no P®: 8 800 500 47 74

MPEACTABUTEJIbCTBO B MOCKBE
ALPEC:

r. MockBa, yn. PasaHckmnn npocnekT, g. 10, ctp. 18, BL} «XameneoH»,
6nok «b», 10 atax, opuc 10.13

TEJIE®OH:
BbecnnaTtHbI 3BoOHOK no P®: 8 800 500 47 74

PETMOHAJIbHbIE AWMJIEPDI

O6LupHasa gunepckas cetb KoMnaHum SoundGuard nossonsieT HaM
Haxo[uTbCsi MaKCUMaJIbHO GNIM3KO K KIIMEHTY N o6ecneymBaTb UCKITIOUUTENbHBIN
YPOBEHb OOCY>KMBaHWSA.

MypmMaHck
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