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XecTkun neHononnypeTaH NposBnseT
BE€CbMa HU3KYI CNOCOBHOCTb
BNUTbIBaTb Boay 6narogaps cBoemn
CTPYKTYpE C 3aKpbITbIMW NOpPaMun v
rmnapodobHon npupoge. MNornoweHue
BOAb! MpU UCNbITaHMN 06pasLoB B
nabopaTopHbIX YCNOBUAX 06bIYHO
HUXe 2%. o 3TON NPUYMHE XECTKUN
NeHonoanypeTaH NpeBoCcxoamT MHorue
Apyrue n3onsaumoHHbIe MaTepuarsbl

Nno BOAOCTOMKOCTWU, HanpuMmep, npu
NCNOSIb30BaHUM ANS YTEN/EHUS CTEH MU
KpbILL.

XKecTkuin neHononnypeTaH, UCNbITaHHbIN
B cooTBeTCcTBUMM C EN 12865
(nonHoMmacwTabHoe ncnbiTaHme, KOTopoe
UMUTUPYET peasibHOe BO34eNCTBUE BAarun)
SABNAETCA BOAOCTOMKMM U BblAepXXuBaeT
nasneHne ao 1800 Ma, yTo cooTBETCTBYET
BO34EMNCTBUIO BNarn npu CKOpocTn BeTpa
197 kM/4. Takum o6pa3oM, cornacHo
HOBbIM CTPOUTENbHbIM HOPMaM U
npasunam, AeNCTBYOLWNM, HanpumMep,

B MicnaHwuu, xecTkuii neHononmypeTtaH
ABNAETCA €ANHCTBEHHbIM U30NALMOHHbIM
MaTepuanoMm, KOTopbir cnocobeH AoCTUYb
MaKCMManbHOro yYpoBHS BOAOCTOMKOCTWN Ha
MHOFOCNOMHbIX KUPMUYHbIX hacajax.

OCHOBHbIE CBEAEHUA

BoAoOCTOMKOCTb XEeCTKOro
neHononnypeTaHa ABASAETCA OYEHb BaXXHbIM
CBOMCTBOM, KOTOpOE B onpeaesieHHbIX
obnacrtax npumeHeHus MoxeT obecneynTb
3HauuTeNnbHbIE NpenmyllecTBa. bnarogaps
CBOEN CTPYKTYpe C 3aKpbiTbiMM NOpaMu

n rmapodobHOn Npupoae XXecTkun
NeHoNnonypeTaH NposiBNAET OYEHb HU3KYHO
CNocobHOCTb BNUTbIBATb BOAY. MHOXECTBO
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BoA0OCTOMKOCTb KECTKOro NosinypeTaHa

KPATKOE OINUCAHME

MCTOYHMKOB MHpOPMaLNM YKa3biBaOT

Ha TO, YTO nornouweHmne Boabl 06bIYHO
HUXxe 2% obbema. ITo noaTBEPXKAAETCH
NnabopaTopHbIMM UCMbITAHUSAMU, TAKUMN KaK
B EN 12087 nnmn EN 1609. OgHako, AaHHble
MCMbITaHUA NPOBOASATCSA B CTaTUYECKUX
YyCNoBUSX U He oTobpaXkatoT peanbHoe
BO34ENCTBME AO0XAS UK BETPaA, KOTOpoe
XenaTtenbHO OUEeHUTb ANs onpeaeneHus
BOAOCTOMKOCTM MaTepuana B YCNoBuAX
peanbHOM 3KCcnayaTaumu.

Mo 3Tol NpUYMHE BO3HUKAET UHTEpPEC
npoBecTn 6onee MaclwTabHble UCMbITaHUS,
BOCMPON3BOASILLINE NPUMEHEHME XKECTKOIO
NneHononMypeTaHa B YC/I0BUSAX peasibHOM
aKCnyaTauum.

BblIBOP UCIMNbITAHUA U PE3YJIbTATDI

B 2006 r. B UcnaHwuu BCTYNUA B cUny
HOBbIN TEXHUYECKUI pernameHT —
TexHunyeckni kogekc anga 3gaHun (CTE),
KOTOpbIN COOTBETCTBYET EBponenckomn
CTPOUTENIbHOW AupeKkTuee. Onsa Toro
4yT06blI 0606LNTE TEXHMYECKME AAHHbIE,
MCNaHCKOe npaBuTenbCTBO 06paTnNoCh

B CTPOUTESIbHbIN YHUBEPCUTET BaneHcuu
(IVE) [1] c npocbboii npoBecTH
nccneaoBaHusa Ass OUeHKU BOAOCTOMKOCTH
CaMbIX pacrnpoCcTpaHEHHbIX CTPOUTENbHbIX
pelleHnit, 60MbLMHCTBO U3 KOTOPbIX
BKJIOUAKOT B cebs Tennonsonauumto. Mpwu
npoBeAeHUN NCCNefoBaHNA UHCTUTYT
pykoBoACTBOBanca craHgaptom EN
12865:2001 «['urpo- n TenioTexHuyeckme
XapaKTEPUCTUKN KOMMOHEHTOB N 3/IEMEHTOB
340aHusa. OnpeneneHne CTOMKOCTU CUCTEM
BHELUHUX CTEH NPOJSIMBHOMY AOXAI MpU
Ny/bCUPYIOLLEM AaBNEHUM BO34yXa».
CnepoBaTenibHO, 3TOT CTaHAapT 6bin
BblbpaH B Ka4yeCTBE KOHTPOJIbHOIO
NCNbITaHUS ANS OLEHKU BOAOCTOMKOCTH
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XKECTKOro rneHonoaunypeTtaHa. B
COOTBETCTBUMU C AAHHbIM CTAaHAAPTOM MOXHO
NPOBECTU UCMbITAHUE CTEHbI CPEAHEro
pa3smepa (WwupuHon 1,2 M, BbICOTON 2,4 M

n TonwmHon 105 MM), Ha OA4HY U3 CTOPOH
KOTOPOWN (BHYTPEHHSAS MOBEPXHOCTb)
npeABapuTesibHO HaHEC/IN METOAOM
Harbl1EHNS XECTKUM NEeHONOSINYPETaH.

O61MLO0BOYHBIN
kupnuy: 105 mm

XKecTkmnin nonnypeTaH:
35 MM

> BCMeHuBaTesnb -
dTOpYyrneson0pos

> MnoTHocTb=35 Kkr/m3
> A = 0,028 B1/(M-K)
> Mapka N (ucnaHckas
MapKa KayecTBa)

> EBponenckui

knacc E no noxapHon
6e3onacHocTu

> C 3aKpbITbIMK
nopamun (>90%)

PucyHok 1: McnbiTaTenbHbii 06pasel, LWMpUHOM

1,2 M n BbICcOTOM 2,4 M

Mocne NoCTPOMKKM CTEHKN K €€ BHELLHEN
CTOpOHE (TOW, Ha KOTOPYH HE HaHOCAT
nosiMypeTaH) KpenuTcs Kamepa AaB/ieHus,
N HauyMHaeTcs ucnbiTaHue. Boaa
BMPbICKMBAETCS BHYTPb Kamepbl yepes
POpCyHKN NyTEM YyBENNYEHUS UMNYIbCHbIX
konebaHui fAaBneHusi, KOTOpblE UMUTUPYIOT
AOXAb NP pasfIMYHbIX CKOPOCTSX BETPA.
WcnbiTaHMe npekpallaeTcs, Koraa

Ha BHYTPEHHEN NOBEPXHOCTU CTEHKM
HabngaeTca NPOHMKHOBEHME BOAbI

WK Korga AaBrieHne AOCTUraeT CBOEero
Makcumyma (1800 Ma) 6e3 NpoOHUKHOBEHUSA
BOAbl. McnblTaHne NpoBOANNOCH Ha
o6bekTax CIDEMCO B Acnentumn (Ucnanus).

[2]

Bo BpeMs UcnbITaHUsi KOHCTPYKTUBHOE
peLleHme C NCNosIb30BaHMEM XKECTKOro
NeHoNoMypeTaHa He Nokasasno
NPOHMKHOBEHWS BOoAbl (CM. Tabanuy
1). B pe3ynbTate neHononuypeTaH
NPOAEMOHCTPMNPOBa BOAOCTONKOCTb M PucyHok 2: Kamepa AaBfieHus, npukpenasemMas K
Bblagep>xan gasneHue go 1800 lMa, uto ncnbiTaTeNlbHOMY 06pasLy CTeHbI
COOTBETCTBYET BO3AENCTBUIO BNiaru npu
CKOpoCTKU BeTpa 197 KM/u.
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Pa3zHuua WNHTepBan _ HapyxHas BHYTpeHHAsA
AaBNeHun BpeMeHu 26:":: Bono:gz::uae CTOpOHa cTopoHa
(na) (MMHYTBI) P |:|
0 20 20 He Habnioganack I:I
0-150 10 30 He Habnwopanacbk
0-300 10 40 He Habntopanack |:|
0-450 10 50 He Habnionanack O | | | MeHo-
rnonnypeTaH
0-600 10 60 He Habnioganack |:|
0-750 10 70 He Habnioganack |:|
0-900 10 80 He Habnioganack
0-1050 10 90 He nabnioganace |:|
0-1200 10 100 He Habnioganace |:|
0-1350 10 110 He Habnwopanacbk
0-1500 10 120 He Hab6noganach PucyHok 3: CTaHpapTHOE KOHCTPYKUMOHHOE
peweHue B McnaHuu
0-1650 10 130 He Habnwoganacb
0-1800 10 140 He Habniopanace B AAHHOM MPaKTUYECKOM npuMepe

BOAOCTOMNKOCTb XECTKOro MeHonoamMypeTaHa
ABNSIETCA OrPOMHbIM MPEUMYLLECTBOM MO
CPaBHEHWIO C APYrMMU N30NSLNOHHBIMU
MaTepuanamu. XecTkuii neHononnypeTaH
ABNSETCA €AUHCTBEHHbIM U30NSLNOHHbIM
MaTepuanoM, KOTOpbiii MOXET AOCTUraTb
5-ro knacca 6e3 Heo6xoAMMOCTH

Tabnuvua 1: BoagonpoHMLAeEMOCTb NpU pasiYHbIX

rnokasaTenax AaBfieEHUS B PA3/IMUHbIE MPOMEXYTKU
BPEMEHMU

AHAJIN3 NMPUMEPA U3 NMNPAKTUKHA
- UCNAHUA U EE HOBBIE
CTPOMUTEJIbHbIE HOPMbI (CTE)
HaHeceHus CNos LeMeHTa Ha BHYTPEHHHIO
C 2006 roga TexHU4YecKni kogekc ans NMOBEPXHOCTb KUPMUYHOW CTEHbI.
3paHnn (CTE) aBnsetcs oba3aTenbHbIM K
cob6M04EHUID TEXHUYECKUM persiaMeHToM,
NPUMEHSAEMBIM A8 CTPOUTENbHBIX Ccbinkn
06bekToB B UcnaHuun. C uenbto obneryeHms [1]
ncnonb3oBaHusa, CTE nogpasaensercs
Ha HECKOJIbKO OCHOBHbIX JOKYMEHTOB
(04), koTopble coaep>xaT onpeAeneHHble
ykazaHusa. OAMH 13 HUX, NOCBSLLEHHbIN
cooTBeTCcTBUIO TpebosaHmam (DB-
HS), yctaHaBnmBaeT TpeboBaHUs K
BOAOCTOMKOCTM (hacagos. B 3aBucnmocTtu
OT NAIBUOMETPUN (MHTEHCUBHOCTM
A0XAEeBbIX 0CAZKOB) M BETPaA B KOHKPETHOM
reorpacgunyeckon 30He, TpeboBaHme K
BogocCTOMKOCTM hacanos konebnercs oT
1-ro knacca (cambli HU3KKIA) A0 5-ro
(caMblit BbICOKWIA).

www.five.es/actividades/investigacion.php.
«IVE>» gaBnseTcs He3aBUCUMbIM YaCTHbIM
WHCTUTYTOM, (DMHAHCUPYEMbBIM Cpean NPo4nX
MECTHOM aAMUHUCTpPaLMNEN.

[2] www.cidemco.es. Otuet 13752-1 ot
27.06.2006 r.

MHdopmMaums, coaepxawlascs B AaHHOM
nybnukaumm, sBASIETCS, HACKOIbKO HaM
W3BECTHO, AOCTOBEPHOM N TOYHOWN, HO Mbl
He NnpefocTaB/seM KakuxX-mbo rapaHTumi
Ha pekoMeHAauMn UIn NpeanosioXKeHUS,
KOTOpbI€ MOFYT BO3HMKHYTb, Tak Kak
YC/TOBUSI UCMOJIb30BaHUS U COCTaB
NUCXOAHbIX MaTepUanoB BbIXOAST 3a

PesynbTaTthbl, Nony4deHHble cornacHo EN
paMKun Hawero KoHTpons. Bosnee Toro,

12865:2001, KoTOpble y4YnTbIBAOT ABa
BbILWEYNOMSAHYTbIX NapameTpa (40X4b n
BeTep), NOKa3bIBAKOT, YTO CTaHAApPTHOE
KOHCTPYKLMOHHOE pelleHune B MicnaHuu

C UCMNONIb30BaHMEM HanMbIISEMOro
XecTkoro neHononuypetaHa (PucyHok
3) COOTBETCTBYET 5-My Knaccy, a 3HauuT,
MOXET NPUMEHSATLCA AN19 BCEX Cly4aes.

HMYTO U3 COAEpIKaLLErocsi B HacTosLEM
[OKYMEHTE He A0JIKHO TONKOBAaTbCS Kak
peKkoMeHAaUNs K UCMOosIb30BaHUIO KaKoro-
nbo NpoayKTa, KOTOpoe NMpoOTMBOPEYUT
CYLLECTBYIOLWMM NaTEHTAM Ha Kakon-nmbo
MaTepuan Uin ero UCnosib30BaHue.
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