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TEXHOJIOIT'MYECKUIA XONANHI
GAVARY GROUP

MNpown3BoanTenb NMHENKN NPOMBbILLIIEHHbIX BUOPOM30NALMOHHBLIX MaTepuanos Gener VX.
XonguHr cneumanusmpyeTcs Ha CO34aHUM MHHOBALMOHHbIX MOIMMEPHbIX MaTepuanos AN
LUIMPOKOTo crneKkTpa cdhep — OT aBTONPOMa A0 UHAYCTPUanbHOro ncnosb3osaHus B MIC.

CoueTaeT nepefoBble Hay4Hble NMPaKTUKKU, UHXEHEPHbIE PELLEHUS BEQYLLMX €BPOMENCKUX
KOMaHA, 1 Hay4YHble pa3paboTtikm cobcTBeHHoro R&D LleHTpa, ycnelHo peanusyet

NpoekTbl B 061acTy CO34aHns MHPPACTPYKTYPHbIX O6EKTOB, CO3AAET MMMOPTO3aMeLLaloLLmne
NPOAYKTbI U peLleHus.

NMAPTHEPDI:
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000 «3BYKOUN3OJIALUMNOHHbBIE
EBPOMENCKUE TEXHOJ1IOTN»

DKCKJIIO3UBHbIV QUCTPUGHLIOTOP
BMOpousonsynoHHoro matepuana Gener VX

KnioyeBasi 3agava komnaHmm SoundGuard —
co3fgaHue KOMPOPTHOro NPOCTPaHCTBA
ONS1 XKN3HN 1 paboTbl nlogen

OCHOBHbIe HanpaBJieHNa fedaTesibHOCTU:

1. Pa3zpaboTka MHHOBALMOHHbBIX 1 3P DEKTUBHbBIX PELLEHWUI MO 3BYKOU30MSLMN
LUIMPOKOFO CMeKTpa OGBbEKTOB FPaXKAaHCKOro CTPOUTESbCTBA.

2. MNpownssoacTeo NpodeccnoHanbHbIX 3BYKOM3OSISLIMOHHBLIX MaTeprasnos,
BUOPOM30NALMOHHBIX N KPENEeXHbIX N3AeNvn.

3. Peanusaums «nopg KntoY» BCEro KOMrekca MepOonpusaTAN NO aKyCTUYECKOMY
NPOEKTNPOBAHUIO 06BbEKTOB pPa3nn4yHoro snaa N Ha3HaveHus.

4. DKCKJIIO3UBHast ONCTpnGBIOLMS MONMMMEPHbBIX KOMMO3MLMOHHBIX MaTepuanos
Gener VX gns BI/I6DOI/I3OJ'IFIUMVI 06beKToB MNPOMBbILLUNIEHHOIO U rpa>XkaaHCckoro
cTpouTenbCcTBa.
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GENER VX

KoMno3uumnsa Ha 6a3e CroXKHOW CMeCcu 3/1acTOMepoB

XUMUYECKN CLUUTBIA BCMEHEHHbIN 311aCTOMEP C 3aKPbITOMOPUCTON CTPYKTYPOW.
Matepuan pa3paboTaH AN aKCrayaTaLmm B CypoBbIX KITMMaTUYeCKUX ycoBusix Poccun,
obnafaeT BblAAOLLMMNCS NOKa3aTeNsiMM YCTOMYMBOCTY K AMHaMUYECKMM Harpy3kaMm,
NPEBOCXOAHOM 3NaCTUYHOCTBIO U HAAEXHOCTbIO.

CBowicrBa:
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Bbicokas MopwucTbit MaTepuan Covetarne
3M1aCTUYHOCTb C 3aKPbITOM BUGPOU3ONALMOHHBIX

1 AeMnPupyoLLmx
XapaKTepucTuK

CTPYKTYpPOW siyeek




TEXHUYECKWE XAPAKTEPUCTUKIA

JdonroBe4yHoCTb

[onroBe4HOCTb BUGPOM3ONSALIMOHHBIX MaTepranoB SBNSIETCS KPUTUYECKN BaXkKHbIM GakTopoM asisi
Pa3nnyHbIX 06nacTen CTPOUTENIbCTBA U NMPOMBILLNIEHHOCTY.

BonbLUMHCTBO ynpyriux MaTepuanos TePSIOT CBOU BUOPOU3ONMPYIOLLME CBONCTBA NPW AJINTENbHOM
BO34ENCTBUN CTaTUYECKNX Harpy3oK. Mo pesynstaTtaM ASIMTENbHBIX KIMMaTUYECKUX U PECYPCHbBIX
MCNbITaHUA B HE3aBUCUMbIX TabopaTtopusix Ob1o foka3aHo, Y4To BUbpomatbl Gener VX coxpaHsitoT
BMGPOU30NALIMOHHbIE XapaKTePUCTUKM Ha TPeOGyeMOM YPOBHE Ha MPOTSXXEHNMN BCErO Cpoka
cny6bl o6bekTa go 100 ner.

Ownana3soH ctatu4ecknx Harpysok

Matepuan Gener VX cnocobeH paboTaTb B LUMPOKOM AMana3oHe CTaTUYeCcKUX Harpy3ok.

Mo ctaHgapTHOW NporpaMMe npowussoauTca 17 Tunopasmepos, ot 0,011 H/MM? oo 3,0 H/mMM?,
Mop TpeboBaHMsa NpoekTa MOryT 6biTb pa3paboTaHbl creyMapku. Hanpumep, co ctatuyeckom
Harpyskow 3,5 H/Mm? (300, 5001/m2).

XMnyeckasi CTOMKOCTb

Matepuanbl Gener VX NpyMeHSIIoTCSA B PasfMyHbIX 06AACTAX MPOMbILLIIEHHOCTU U CTPOUTENLCTBA.
KpaiiHe BaXkHbIM HpaKTOpPOM Ans AONroBpeMeHHON 3¢ deKkTUBHOM paboTbl MaTepuana SBiseTcs

€ro yCTOMYMBOCTb K arpeccuBHbIM CcpefaM, C KOTOPbIMU OH KOHTakTupyeT. Gener VX

OTNNYAETCSA NPEKPACHOW YCTONYMBOCTLIO K BOAE M BOAHbIM PACTBOPAM COJeN, He BNUTbIBAEeT Bary.
BosgeiicTeBre BNarv Ha CTaTUHMECKUiA U AUHAMUYECKMIA MOZYSTb YNPYrOoCTY HE3HAYMTENbHOE AaXe npu
MOJIHOM MOTPY>XEHUN MaTepuana B BOdy.

TeMnepaTtypHas 3KcryaTaums

Matepuan ucnbiTaH gns gAnTesibHOM 3KCNyaTaummn B gnanasoHe Temnepatyp oT -50 °C go +50 °C.
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PUSUKO-TEXHUHECKUE XAPAKTEPNCTUKA

BUBPOUN3OJIALIMOHHBIX MATOB GENER VX

MpenensHan TaHreuc yma [AviHamuueckuin ( Monsyuects
HauMeHoBaHue AnvHa LLnpuHa TonwwHa cTatnveckan MeXaHU4eCcKnx Moaynb OTHOCUTENbHAR
HarpysKa noteps ynpyroctn ned)op;;;r:)nocne
12,5 MM
Gener VX11 1200 MM 2500 MM 0,011 H/mMM? 0,14 0,24 H/Mm? 24%
25 MM
12,5 MM
Gener VX18 1200 MM 2500 MM 0,018 H/MMm? 0,14 0,35 H/MM? 24%
25 MM
12,5 MM
Gener VX28 1200 MM | 2500 MM 0,028 H/mm? 0,14 0,48 H/mm? 25%
25 MM
12,5 Mm 24%
Gener VX42 1200mm | 2500 MM 0,042 H/mM? 0,15 0,72 H/mm®
25 MM
12,5 MM
Gener VX55 1200 MM 2500 MM 0,055 H/MM? 0,15 0,83 H/MM? 25%
25 MM
12,5 MM
1200 MM 2500 MM 0,08 H/mMM? 0,16 1,4 H/mMM? 23%
25 MM
12,5 MM
Gener VX110 1000 MM 2000 MM 0,11 H/mMM? 0,14 1,5 H/mMM? 24%
25 MM
12,5 MM
Gener VX170 1000 Mmm 2000 MM 0,17 H/mMM? 0,15 2,1 H/mm? 22%
25 MM
12,5 Mm
Gener VX220 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/mm? 20%
25 MM
12,5 Mm
Gener VX450 1000 MM 2000 MM 0,45 H/MM? 0,14 5,9 H/mm? 21%
25 MM
12,5 MM
Gener VX650 1000mm | 2000 MM 0,65 H/mm2 0,13 9,5 H/mm? 20%
25 MM
Gener VX850 1000 MM 2000 MM 12,5 MM 0,85 H/MM?2 0,12 14,6 H/Mm? 20%
Gener VX1200 1000 mm 2000 Mm 12,5 Mm 1,2 H/mm? 0,12 19 H/mMm? 21%
Gener VX1500 1000 mm 2000 MM 12,5 Mm 1,5 H/MMm? 0,12 23 H/mMM2 20%
Gener VX2000 1000 MM 2000 MM 12,5 MM 2,0 H/Mm? 0,1 65,6 H/MM2 17%
Gener VX3000 1000 MM 2000 mm 12,5 MM 3,0 H/MMm? 0,1 110,8 H/MM? 23%
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BUBPOM3ONALNSA 30AHUN

OCHOBHbBIMY UCTOYHUKaMN BUOPaLIMIA ABASIKOTCA B6IM3KO PacnONOXeHHbIe IMHUN METPOMONIUTEHa,
aBTOMarucTpany, >Xene3HofoPOXHbIE 1 TPaMBaliHble NyTW, MPOMbILLNIEHHbIE NPeanpUsSTUS 1
JHepreTuyeckoe obopynoBaHue. Vicnonb3oBaHne NpodecCcuoHanbHbIX KOMMO3ULMOHHBIX
nonumepoB GENER VX npu npoekTupoBaHuM 34aHniA, HaXoasaLWwmxcst B 30He NOCTOSIHHOMO
BUOPALIMOHHOIO 1 LLYMOBOMO BO3LENCTBUSA, MO3BOSISIET PeLUNTb 3afady Mo U3onsumm ot
BUOPaLMI N YBENNUYNTb PbIHOYHYIO CTOMMOCTb Takmx coopy>eHun. GENER VX moxeT
MCMNOJIb30BaTbCS Kak 31EMEHT MOSIHOMIOCKOCTHOW, IEHTOYHOWN 1 TOYEYHOW onopbl. Beibop
ONTMMaIbHOro BUAA ONOPbI 3aBUCUT OT TpebyeMon COOGCTBEHHOM YacTOTbl U OCOBEHHOCTEN
KOHCTPYKLIMIA 30aHUS.

MOJIHOMJNTOCKOCTHASA OMNOPA (14-25 ')

GENER VX BbiknagbiBaeTcs Ha HECYLLYIO OMOpY PaBHOMEPHBLIM
CNoeM, YTO NO3BOSISIET M30NMPOoBaTb GYHAAMEHT 3aHNs OT
rpyHTa 1 o6ecneunTb PaBHOMEPHYIO Nepenady Harpy3ok

Ha oCHoBaHue. [laHHbIN MeToA He TpebyeT sMeHeHu B
NPOEKTUPOBKE 34aHUS 1 NMO3BOJSISIET OCYLLECTBUTb ObICTPLIN

MOHTaX.

JIEHTO4YHASA OIMOPA (8 - 15 ')

MNpuMeHsieTcs B 34aHUSIX C JIMHENHBIM OCHOBAHMEM WU NPU
JNIMHENHOW Nepefade Harpy3ok. MNonnMepHas Nnpocnonka
yknagpiBaetcst nnb6o B obnactn dyHaaMeHTa, 1Mbo nog
3almLLaeMblM nepekpbiTneM. Nogo6HbIN MeToa Takke
MNCNOSb3YETCS ANs NePEKPbITUS OTAENbHbIX YPOBHEN B 30aHUN.
YacTo neHToYHbIe Onopbl MPUMEHSTCS Nog NoABaibHbIMU
NOTONIKaMW.

TOYEYHAS OMOPA (5-12Tu)

[aHHbIN BUA onop pekoMeHayeTcs NPUMEHSTL Npu
CTPOUTENLCTBE 3[aHUIN Ha CBAlHbIX OCHOBAHMUSX C
pasgenbHbIMY POCTBEPKaMM UM NPU OMNope Ha OTAEeSbHble
KOJIOHHbI.

CaMble HM3KMe COorlacoBaHHbIe YaCTOTbl MOXHO MOMy4nTb
NP1 NCNOJb30BaHUM TOYEYHbIX onop. Takne onopebl
obecneynBaloT caMble BbiCOKME TpeboBaHMs Mo 13onaumum
MeXaHM4YeCcKoro LyMa.

BEPTUKAJIbHAS PACKJTAOKA

MOMUMO ropu3oHTaNbHOM PaCcKIaaKn ynpyrux

ornop BO3MOXHa TakxKe BepTuKanbHas packiagka.

K npumepy, B NofBanbHbIX MOMELLEHUSX BO3MOXHO
MONTHOCTBIO UM YaCTUYHO M30MIMPOBATb GOKOBbLIE CTEHDI.
[aHHbI CNoco6 Takxke NMPUMEHUM K YK€ MOCTPOEHHbLIM
30aHUAM.




BUBPOU3OIALUNA

NH>)XEHEPHOIO OBOPYNOBAHWA

B HacTosiLLee BpeMs H OOHO 3aaHue He 06xoanTcs 6e3 UHXEHEPHOrO 0GOPYAOBaHNS.
KOHCTPYKLMM, MOCTPOEHHbIE Ha OCHOBE 6eTOHa 1 CTanw, yCUnmnBatoT U NepefatoT

CTPYKTYPHBIV LUYM OT CMOHTUPOBAHHOTO MHXXeHePHOro o6opyaoBaHus, NosToMy 3¢ ¢eKTUBHLIM
peLLeHrEM 3aAaum MO CHKEHMIO YPOBHS nepefayn CTPYKTYPHOrO LyMa 1 BUGpaLmii sBnsieTcs
npuMeHeHne BnbpounsonupytoLmx onop GENER VX.

Matepuan GENER VX MoxeT yknagbiBatbcs nog GyHOAMEHT, Ha KOTOPOM pa3MeLLeHo
o6opynoBaHue, a Takxke nof camMmu onopbl 06opyaoBaHMs. C MOMOLLbIO aKyCTUYECKMX PacYeToB
onpepensetcs 3bdekTMBHasS Moaesb BUOGPOUN3ONSLIMN.

nop dyHAaMeHT

nop onopsl




BUBPON3O1ALNA

NMPOMbBILLJIEHHOIO ObOPYAOBAHUA

Cneunduka BuGpounsonsauum ¢yHaaMeHToB 060pyaoBaHMs

Pa6oTa Tskénoro NpoMbILLIEHHOrO 060PYAOBaHMS, TAaKOro Kak Npecchl,

KY3HEYHbI€ MOJIOTbI, MeJIbHWLbI, CTaHKW, CONPOBOXAAETCS 3HAUNTENBbHOW Harpy3Komn

Ha dyHAaMEHT. YCTPONCTBO MacCUBHOIO PpyHOAMEHTa CMOCOBHO YacTUYHO
nepepacnpenensite U raCMTb BbICOKME OUHaMNYeCKne Harpy3ku, HO TeM He MeHee

YyacTb BUBGpauMK, co3gaBaeMbix 060pyaOBaHMEM, NMEPEOAETCS B OKPY>KAIOLLYIO Ccpeay.
Hepenko nponcxoamT ocagka rpyHTa, YTo NPUBOAUT K NepeKocy OCHOBAHMS.
Bubpousonaumus ocHoBaHui arperatoB Bu6poMatammn Gener VX No3BONSIET UCNOJSb30BaTh
PyHOaMeHTbl MeHbLLEro pa3Mepa 1 MacCbl Y 3HAYUTENBHO CHU3UTb CO34aBaeMyto

VMU Harpysky.

MpenmywecTBa MaTepunanos Gener VX gnsa Bubpousonauum
$dyHAaMEHTOB MaLLUMH

e  CHmxeHne konebaHun B6am3n obopyaoBaHus MUHUMYM Ha 80% No cpaBHEHMIO CO
CTaHAapTHbIM PyHOAMEHTOM.

e CHMKEHNE Harpy3kn Ha OCHOBaHWe, OTCYTCTBME HEODOXOAMMOCTU NCMOSIb30BaHMSA
[OPOroCTOALMX CBalHbIX OCHOBAHUN.

e [IpengynpexaeHne ycagku u nepekocos.

® DKOHOMUS NPOCTpaHcTBa 6narofaps 6onee 6IM3KOMyY APYr K OPYry PaciONOXEHMIO
obopynoBaHus.

¢ [loBbiWEeHVEe NPOM3BOANTENBHOCTY 38 CHET COKPALLIEHNSI TPAHCMOPTHbLIX NyTEN U
KOHBEWEPHbIX Liernoyek.

e VHamBmayanbHbIN NPOEKT, pa3paboTaHHbIN MHXeHepaMU-aKyCTUKaMm1 cneumanbHo
0115 KaXKAoro oTaenbHOro oobekTa, OTTaNkuBasiCb OT cneundukn noTpebHoCcTen.
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BUBPOU3OJIALINA B SHEPTETUKE

Yp6aHn3aumsi 1 pocT ropofoB NOCTENEHHO COKPALLAIOT PacCTOsIHNE MexXay
SHepreTYeCcKNMMN yCTaHOBKaMM 1 TakKuMM 06beKTaMu, Kak Xuible JOMa, FOCTUHULLbI,
GU3HeC-LeHTPbI 1 T.4. BubpaunoHHoe Bo3aencTBME HEraTMBHO CKa3blBaeTCs Ha NepcoHarne
N CHKaeT CPOK CNY>KObl HECYLLMX 1 OrpakAatoLLmxX KOHCTPYKLMIA 30aHNIA.

YcTtpowncTteo pyHAaMeHTOB TypOVH C ncnonb3oBaHneM MaTtepuanoB Gener VX 6onee
KOMMAaKTHO U 3KOHOMWYHO MO CPaBHEHMIO C MPY>XXMHHBIMK BUBpounsonsTopamn. ®yHaaMeHTbl
TYpOUH Ha ornopax 13 Gener VX 3HaunTEeNIbHO CHUXXAIOT HEraTUBHOE BO3AENCTBME Ha
OKpPY>KaloLLYIO Cpefy, B YaCTHOCTW Ha 3[0POBbe YeNioBeka.

MNMpumeHeHue Gener VX Ha MHN-IC, gusenb 1 rasoreHepaTtopax,
6nou4HbIx TIL,

Bcé yalue MuHM — MC coopy>katoTcs Ha peKkax 1 pyybsix BONM3U MECT NOCTOSIHHOIO
npebbiBaHMs YenoBeka. Matepuanbl Gener VX ycnewwHo UCNonb3yoTca Ans 3almTbl OT
BMGpaumi, cosgaBaeMblx paboTon MC. usenbHble U ra3oBble reHepaTopsbl, 6110YHbIe
T3L, 3auacTyto pacnosaratotcst BOAM3N UM HEMOCPEACTBEHHO BHYTPM 3aLLMLLI@EMBIX
3f0aHun. MaTepuranbl 06ecneynBatoT HaAEXHOE CHKEHME BMOPALIMIA 1 3aLLMLLAOT

OT CTPYKTYPHOIO LLyMa.




BUBPON30OJILIA BATOHOB

PEJIbCOBOI'O TPAHCIOPTA

Bnbpounsonsiums Ky30BOB BaroHOB aKTyasibHa Kak AJ1s MacCaXXMPCKOro pefibCoBOro
TpaHCNopPTa, Tak 1 ans rpysosoro. CoBepLUeHCTBOBaHNE KOHCTPYKLIMI BaroHOB NPONCXoauT
3a CYET fobaBfeHMs B HUX YNPYroro anemMeHTa u3 Matepuana Gener VX, cnyxaliero
aMopTum3aTopoM. [edopmMauus aMopTM3aTopa Npu B3aMMoaencTBumM TBEPAbIX AeTanemn
NPUBOAUT K PACCENBAHNIO SHEPIUM, N BUOpaLWs, CO34aBaeMas MeXaHM3MaMu,

CYLLLEeCTBEHHO CHUXXAETCS.

B yacTHOCTW, oAHa 13 Hanbosee pacnpoCcTpaHéHHbIX obnacTten npuMmeHeHus Gener VX
Ha >Kene3HOAOPOXKHOM TPAHCMOPTE — U3roTOBJIEHME OMOP AJ1S1 BArOHHbIX NMOJSI0B C
npuMeHeHnem Gener VX. Mpwu 3ToM 6narogaps YHUKanbHbIM CBOMCTBAM MaTepuanos
Gener VX CTaHOBUTCS BO3MOXXHOW peanusauusi HAMBUAYyanbHbIX NPOEKTOB Mo
BNOPOM30NSALMM BarOHOB Pa3fIMYHON CTEMEHN CIOXKHOCTW. Beab aaxe yepes HeCKONbKo
necatuneTmn akcnnyaTauum Bubpomatbl Gener VX B cocTaBe Onop rnosioB COXPaHSItOT
CBOW CBOWCTBA.

MNMpeumylyecTBa BU6pomaToB Gener VX:
o OTNMYHas N30MsLUMS U pa3Bsi3ka BUGPaLIMiA B KOHCTPYKLMSIX BaroHOB.

o CTabwnbHble TEXHUYECKME XapakKTEPUCTUKN, HE N3MEHSIIOLLMECS B TeYeHMe
ONNTENbHOIO BPeMEHN.

o OOLWwMpHasa nuHerka Bapuauuin Gener VX, npegHasHayYeHHbIX O1s1 Pa3INYHbIX
YyCIIOBUIM 3KCMyaTaLmu.

e bosbluas 4ONroBeYHOCTb.
e Huskui Bec.

o Jlerkoctb MOHTaXa.

MpumeHeHne MaTepranos Gener VX npmBoauTt K 3G PpEKTUBHOMY CHUXXEHNIO BUOPaLmiA
1 LLYMa B BaroHaX, CHUKEHMNIO CKOPOCTU N3HOCA KOHCTPYKTUBHBIX 351IeMEHTOB BaroHOB 1
NPOAJIEHNIO CPOKA UX CNY>KObI, MOBLILLEHUIO YPOBHSI KOMPOPTa A1 NacCaXXnMpoB U
nepcoHana B Te4yeHne noe3aku.




'AE KYTINTb

rOJIOBHOM O®UC B CAHKT-METEPBYPTE

ALPEC:
CaHkT-lNeTep6ypr, flkopHas yn. Aa. 14 k. 3, bL «TpaHcnavH», opuc 14

TENIE®OH:
BecnnaTtHbin 3Bo0HOK o P®: 8 800 500 47 74

MPEACTABUTEJSIbCTBO B MOCKBE

ALPEC:
MockBa, Py6LuoBckas HabepexkHas, a. 4 k. 2, nom. VI

TENE®OH:
BbecnnaTtHbin 3BoOHOK no P®: 8 800 500 47 74

PETMOHAJIbHbIE AWJIEPBI

O6LwwupHasa gunepckas cetb KoMnaHum SoundGuard nossonsieT Ham
HaxoAuTbCsl MaKCUMasbHO GNIU3KO K KIIMEHTY 1 o6ecrneynBaTb UCKITIOYNTENbHbIV
YPOBEHb 06CNy>XXMBaHMSI.

MypmaHck
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