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LLIYPYMN C LUECTUITPAHHOW FOJTIOBKOW 60°

MAJTEHbKAA TONNTOBKA N HAKOHEYHKWK 3 THORNS
[MoTtanHaa ronoBka 60° n HakoHedyHuk 3 THORNS nosBonsatoT nerko

BKpy4MBatb wWypyn B Matepunasnbl HeOONbWOM TOMLWMHLI, HE CO3aaBad
TpewWHbl B ApeBeCnHe.

HAPY>XHbIE MOCTPOWKWN HA OPEBECWHE C MOBbILUEHHOW
KNCNOTHOCTbIO

MapTeHCUTHaa HepxaBetoLlada cTanb. V13 HepxaBetoLwmnx cTanen oHa umeeTt
CaMble BbICOKME MEXaHNYECKMEe XapaKTePUCTUKN,

MpuroaHa A15 HapyXHbIX MOCTPOEK U A9 MPUMEHEHNS Ha ApeBecuHe ¢
MOBbILLEHHON KUCMOTHOCTBIO, HO BAANW OT KOPPO3MOHHO-AKTUBHbLIX Be-

LecTB (x/10praoB, CybGUOOB U T.4.). ?
KPEMJTIEHNE MEJTKUX 2JIEMEHTOB !
BapuaHTbl MeHblLero anameTpa naeanbHO NOAXOAT A9 KPENIEHUS MENKNX t ]

3/1EMEHTOB, @ BapmnaHT anaMmeTpoM 3,5 MM — ANA KPENSIEHNA AOCOK C LUMTMOM. . .
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C®EPbLI NMPUMEHEHWSA

« MaHeNn Ha OCHOBe [JepeBa

« MaccuB AepeBa

« K/leeHas ApeBechHa

. CLT, LVL

« [peBecuHa BbICOKOW MIOTHOCTU U ApeBeCcK-
Ha C MOBbILLIEHHOW KNCIOTHOCTbIO
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HAPYXHbIE PABOTbI, OKHA 1 ABEPU

SHS AISI140 — 370 NpaBW/bHbINA BbI6OP ANA Kpe-
NNeHUs HebOoNbLUMX Hapy>XXHbIX 21eMEHTOB, Ta-
KWX Kak, dacabl U paMbl OKOHHbIX U ABEPHbIX.
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A

[ockn Hapy>kKHOWM OBLINBKM, 3aKPEMIEHHbIe Lypynamu

SHS AISI410 gnameTtpoM 6 1 8 MMm.

FTEOMETPUA N MEXAHNYECKWME XAPAKTEPNCTUKA

SHSAS @3,5

+[©) 5€

A

KpenneHne aneMeHToB 13 TBEPLOW U KUCNOT-

HOW ApeBecHHbI B ylaneHHbIX OT MOpPsi 30Hax

nocpenctsom SHS AISI410 gnameTpom 8 MMm.

SHSAS 04,5 - @5 - 06 - @8

b b :
L L :
FEOMETPUSA
HomuHanbHbIN gnameTp 3,5 5 6 8
[vameTp ronoBku 5,75 8,50 11,00 13,00
[vameTp HaKoHeuH1Ka 2,15 3,40 3,95 5,40
[vameTtp cTepXHA 2,50 3,65 4,30 5,80
OnameTp npeasapwutensHoro otgepctmall) 2,0 3,0 4,0 5,0
[vameTp npeasapuTenbHoro otsepctma(?) - 3,5 4,0 6,0
() NMpepaBapuTenbHoe oTBEpCTUE AN XBOHbLIX MOPOA AepeBa (softwood).
(2) MpensaputensHoe 3aceepnnBaHue TONbKO ANS TBEPABIX NOPOA APEBECHHbI 1 6ykoBO# daHeps! (J1B/1).
XAPAKTEPNCTUYECKNE MEXAHUYECKWE NMAPAMETPbI
HomuHanbHbIN gnameTp 4,5 5 6 8
[MpOYHOCTb Ha OTPbIB 6,4 7,9 1,3 20,1
MomeHT gedopmaunn 41 5,4 9,5 20,1
ApeBeCcnHa XBOMHbIX J1BJ1 XBOMHbIX NBJ1 npeasaputenbHo
nopop nopopn npoceeprieHHoro 6yka
(softwood) (LVL softwood) (beech LVL predrilled)
XapakTepuctuyeckas for 17 15.0 290
NPOYHOCTb NPU BblAEPrMBaHMN '
XapaKTepuctmyeckas MPOYHOCTb Npu foend 10,5 20.0 .
BblAepruBaHum roNoBKM 0
[MpuHATas NN1OTHOCTb Pa 350 500 730
PacueTHasi n/10THOCTb P <440 410 + 550 590 + 750

[na npumeHenns ¢ ApyruMu matepvanamm cmotpute ETA-11/0030.
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I APTUKY/Ibl IPASMEPbHI

SHS XS AISI410 SHS AISI410
dy APT. N° L b A . d4 APT. N° L b A L.
MM] MM] [Mm] [Mm] [mm] [mm] [MM] [Mm]
SHS3540AS(*) 40 26 14 500 SHS680AS 80 40 40 100
T3>’<,£150 SHS3550AS(*) 50 34 16 500 SHS6100AS 100 50 50 100
SHS3560AS™) 60 40 20 500 SHS6120AS 120 60 60 100
SHS4550AS 50 30 20 500 TX630 SHS6140AS 140 75 65 100
Tf(,go SHS4560AS 60 35 25 500 SHS6160AS 160 75 85 100
SHS4570AS 70 40 30 200 SHS6180AS 180 75 105 100
SHS550AS 50 24 26 200 SHS6200AS 200 75 125 100
SHS560AS 60 30 30 200 SHS8120AS 120 60 60 100
TX525 SHS570AS 70 35 35 100 SHS8140AS 140 60 80 100
SHS580AS 80 40 40 100 SHS8160AS 160 80 80 100
SHS5100AS 100 50 50 100 SHS8180AS 180 80 100 100
8
(*) He umeet mapkuposku CE. TX 40 SHS8200AS 200 80 120 100
SHS8220AS 220 80 140 100
SHS N AISI410 - B YepHOM NCNOTHEHNN SHS8240AS 240 80 160 100
dy APT. N° L b A . SHS8260AS 260 80 180 100
[mwm] vm]  [wm] ] SHS8280AS 280 80 200 100
4,5 SHS4550ASN 50 30 20 100
TX20 sHS4560ASN 60 35 25 100
5 SHS550ASN 50 24 26 100
TX25 sHS560ASN 60 30 30 200
I MPUMEHEHUE
[y6 eBponerickuin AmMepukaHckasn
[y6 ckanbHbI vnu gy6 yepeluyaTbin Muxta Ayrnaca YyepHas BULLHSA
Quercus petraea Quercus robur Pseudotsuga menziesii Prunus serotina
py = 665-760 kg/m3 py = 690-960 kg/m3 py = 510-750 kg/m?3 Py = 490-630 kg/m3
EBponenckuii kawTtaH KpacHbii gy6 Muxta AQyrnaca rony6as CocHa npumopckasn
Castanea sativa Quercus rubra Pseudotsuga taxifolia Pinus pinaster
py = 580-600 kg/m* py = 550-980 kg/m3 py = 510-750 kg/m3 py = 500-620 kg/m3
Bo3amMoxHO npuMeHeHne Ha KUCNOTHOW ApeBecnHe, HO BAa/in OT KOPPO- pH<4 ‘pH>4
3MOHHO-aKTMBHbIX BELLECTB (X}'IODI/I,ELbI, Cyﬂbq)l/l,[l,bl 7] T.,CI,.).
ApeBecuHa C coaepXaHuem Xxmumum- «CTaHpapTHaaA» ApeBecuHa
pH 1 nNoTHOCTL pa3nuyHbIX Nopoa AepeBa NpuBeaeHbl Ha cTp. 314. RO SIS SR HusKan KnenotHocTe

BbICOKast KUC/IOTHOCTb

FACADES IN DARK TIMBER

CneuvanbHo pa3paboTaHHoe Ana dacagoB U3
"obyrneHHon" apeBecuHsbl (charred wood), yep-
Hoe ncnonHeHne SHS N obecneuynBaet nageanb-
HYIO COBMECTUMOCTb ¥ MPEBOCXOAHbLIN 3CTETU-
yeckui pesynbrat. bnarogapa yCTOMYMBOCTU K
KOPPO3MK €ro MOXHO MCMOMb30BaTb CHapPYXW,
4TO MO3BOMSET CO3aAaBaTb 3PdEKTHbIE N AONTO-

BeYHble YyepHble dacabl.
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MWHUMAJIbHbIE PACCTOAHNA AJ14 LUYPYT OB, PABOTAKOLLUMNX HA CPE3

O Wypynbl, BBUHYeHHble BE3 npegBapuTenbHOro BbiCBEPIMBAHUSA OTBEPCTUI

Py < 420 kg/m3

s a=0° s \ a=90°
dy  [Mm] 45 5 6 8 dy  [vm] 45 5 6 8
a, [w 10d 45 | 10.d 50 60 80 a,  [wM] 5. 23 5.d 25 30 40
a, [mM]  5d 23 5.d 25 30 40 a, [wd  5d 23 5.d 25 30 40
az; [wv] 15d 68 | 15d 75 90 120 as, [wd] 10-d 45 | 10d 50 60 80
age [mM]  10.d 45 | 10d 50 60 80 asge [wd] 10.d 45 | 10d 50 60 80
asz, [wM]  5d 23 5.d 25 30 40 ag, [wi  7d 32 | 10d 50 60 80
ase [MM]  5d 23 5.d 25 30 40 age [wM] 5. 23 5.d 25 30 40

Lypynbl, BBUHUYEHHble BE3 npegBapuTenbHOro BbICBEPIMBAHUSA OTBEPCTUNM

420 kg/m3< p, <500 kg/m3 -

N a=0° s \ a=90°
dy  [Mm] 45 5 6 8 d,  [Mm] 45 5 6 8
ay [MMm] 15.d 68 15-d 75 90 120 ay [MM] 7-d 32 7-d 35 42 56
a, [MMm] 7-d 32 7-d 35 42 56 a, [MM] 7-d 32 7-d 35 42 56
agy  [MM] 20.d 90 20-d 100 120 160 asy [Mm] 15.d 68 15.d 75 90 120
ag. [vM] 15.d 68 15.d 75 90 120 agc [mM] 15.d 68 15.d 75 90 120
sy [MM] 7d 32 7-d 35 42 56 azy  [MM] 9.d 41 12.d 60 72 96
e [vM] 7d 32 7-d 35 42 56 azc [mM] 7-d 32 7d 35 42 56
@ Wypynbl, 3aBMHYEHHbIe B NpeABapuTeNns5HO NPOCBEpIeHHOe OTBepCTHe

N a=0° s \ a=90°
d, [MMm] 4,5 5 6 8 d4 [MMm] 4,5 5 6 8
a, [MMm] 5.d 23 5.d 25 30 40 ay [Mm] 4.d 18 4.d 20 24 32
a,  [wm] 3.d 14 3d 15 18 24 a,  [vm] 4.d 18 4d 20 24 32
agy [MM] 12.d 54 12.d 60 72 96 az; [vM] 7-d 32 7d 35 42 56
ag. [vM] 7-d 32 7-d 35 42 56 agc [mM] 7-d 32 7d 35 42 56
agy  [vm] 3.d 14 3.d 15 18 24 asy  [mm] 5.d 23 7.d 35 42 56
e [vM] 3.d 14 3.d 15 18 24 azc [MM] 3.d 14 3.d 15 18 24

a =yron, 06pasoBaHHbIVi HANPaBNEHUAMY CU/bl U BONTOKOH
d = dj = HOMUHaNbHbIV AMaMeTp wypyna

Harpy>eHHbIn Kpan
-90°<a<90°

NMPUMEYAHUE

MvHMManbHble paccTosiHUS cooTBEeTCTBYIOT cTaHaapTy EN 1995:2014 B coot-
BeTcTBUM ¢ ETA-11/0030.

« [N coeanMHeHWn naHenb - 4epPeBO MUHUMANbHbIV War (61, 62) MOXeT MPUHN-

MaTbCsa ¢ koadpduumnenTom 0,85.

« [na coepguHeHua petaneit v3 ApeBecuHbl nuxTbl [yrnaca (Pseudotsuga

menziesii) MMHUMaNbHbINA LWar U PacCTOSAHUA, NapaniefbHble BOOKHaM, MOryT
npYHUMaTbCA € KO3 PuuneHTom 1,5.
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HeHarpy>eHHbI KpaWn
90°<a<270°

Harpy>XeHHbIn Kpan
0°<a<180°

HeHarpy>XeHHbIV Kpaw
180° < a < 360°

PaccroaHue aj, ykazaHHOe ANd WypynoB ¢ HakoHeuyHnkoM 3 THORNS u di=5
MM, BBUHYEHHbIX 6e3 npeaBapuTe/IbHOro BbiICBEP/IMBAHNA OTBepCTMVI B Aepe-
BAHHbIE 31EMEHTbI C MNIOTHOCTbIO Py < 420 KF/M3 ¢ MUHUMAnBHOI BLICOTON 1
U_IMDI/IHOVI 10-d n Yrnom, O6pa3OBaHHbIM HanpaB/1eHNAMU CUNbl N BOTOKOH A=
0°, npuHsATO paBHbiM 10-d. B kauecTBe anbTepHaTvBbl NPUHMMaTL 12-d B cooT-
BetcTBUK € EN 1995:2014.



I CTATUYECKMUE BE/INYUHDI

XAPAKTEPNCTNHECKUE BE/IMHYMHDI
EN 1995:2014

caBsur PACTAXEHUE
reometpus nepeBo-fepeBo naHenb - AepeBo Bblneprwiaauwe rorpyxetne
pe3b60BOii YacTn rONOBKMN
\ {=—i— [Rill =EiEE
A — [ | | |
L —0— Il [
b i = — o = S— =
od, b
dy L b A Rv,90,k Span Ry« Rax,90,k Rhead k
[MM]  [MM]  [MM] [MM] [kH] [MM] [kH] [kH] [KH]
50 30 20 0,99 1,01 1,70 0,64
4,5 60 85 25 1.1 15 1,01 1,99 0,64
70 40 30 115 1,01 2,27 0,64
50 24 26 1,21 114 1,52 0,82
60 30 30 1,38 114 1,89 0,82
5 70 35 35 1,38 15 114 2,21 0,82
80 40 40 1,38 1,14 2,53 0,82
100 50 50 1,38 114 3,16 0,82
80 40 40 2,01 1,60 3,03 1,37
100 50 50 2,01 1,60 3,79 1,37
120 60 60 2,01 1,60 4,55 1,37
6 140 75 65 2,01 18 1,60 5,68 1,37
160 75 85 2,01 1,60 5,68 1,37
180 75 105 2,01 1,60 5,68 1,37
200 75 125 2,01 1,60 5,68 1,37
120 60 60 3,16 2,48 6,06 1,92
140 60 80 3,16 2,48 6,06 1,92
160 80 80 3,16 2,48 8,08 1,92
180 80 100 3,16 2,48 8,08 1,92
8 200 80 120 3,16 22 2,48 8,08 1,92
220 80 140 3,16 2,48 8,08 1,92
240 80 160 3,16 2,48 8,08 1,92
260 80 180 3,16 2,48 8,08 1,92
280 80 200 3,16 2,48 8,08 1,92

OCHOBHBbIE MPUHLIATIbI

XapakTepuctuyeckne BennynHbel cornacHo ctaHaapty EN 1995:2014 B coot-
BeTcTBUM € ETA-11/0030.

PacyeTHble 3Ha4YeHUs NoNyYeHbl Ha OCHOBAHWUM HOPMATUBHbIX 3HAYEHWI Cne-
Ayowmm obpasom:
R -k
k
Rd =
Y

mod

KoadduumeHTsl Yy 1 Ky gq AOMXKHBI MPUHAMATLCSA B COOTBETCTBUM C ACACTBY-
wmnMmn npasuniamMu, NPUMeHeHHbIMKW A4 BbINO/THEHUA pacyeTa.

O3HaKOMWUTCH CO 3HAYEHNAMU MEXAHUYECKON MPOYHOCTU U FEOMETPUN LY PY-
noB MOXHO B flokyMeHTe ETA-11/0030.

- Onpepgenervie pasMepoB 1 NPOBEPKa AEPEBSHHLIX 31EMEHTOB 1 NaHenei
AO0/MKHBbI MPON3BOAUTLCH OTAEIBHO.

XapaKTepVICTVI\—IeCKOQ COMpoTMB/IEHNe CABUTY paccyuTbiBaeTCca ANd wypy-
noB, BBUHYEHHbIX 6€3 NpeaBapuUTEeIbHOrO BbICBEP/IVBAHUSA OTBEPCTUS; B C/TY-
4Yae WypynoB C BbiCBEP/I€HHbIMW NpeABapUTe/ibHbIMXW OTBEPCTUAMKN MOXHO
nonyynTb 60MblUNE 3HAYEHUSA CONMPOTUBIEHUS.

LUypynbl AOMXHbI BKPYUMBATECS C YUETOM MUHUMAbHO AOMYCTUMOrO PAacCcTo-
AHUSA.

XapakTepuctuyeckoe COnpoTUBAEHWE CABUIY paccunTbiBaeTcs ANs Wypy-
noB, BBUHYEHHbIX 6e3 npeaBapuTeibHOro BbiICBEP/IMBAHUA OTBEPCTUA; B C/y-
Yae LWypynos C BbICBEPIEHHbIMW NpeaBapUTENbHbIMY OTBEPCTUAMU MOXHO
nonyynTb 6onblUne 3HaYEeHMS ConpoTnBEeHNA.

« XapakTepucTu4eckoe COnpoTUBIEHNE CABUIY OLEHEHO C yYeTOM Pe3b60oBOWA
4acTu, NOJTHOCTbIO BCTAB/IEHHOW BO BTODOI?I SNIEMEHT.

«  XapakTepucTuyeckoe COMpOTUBAEHWe CABUIY NaHeNb - peBechHa paccun-
TbIBanock ¢ yyetom naHenen OCM3 nnun OCM4 (cornacHo EN 300) nnn naHenwu
[ACM (cornacHo EN 312) TonwnHoi Span 4 NAOTHOCTbIO Py = 500 Kr/m3.

« XapakTepucTuyeckoe conpoTuBneHe pe3bObl BbiAEPruBaHMio paccymTbiBa-
10Cb C y4eToM F}'IyGI/IHbI BBUHYMBAHNA, paBHOM b.

« XapakTepucTu4yeckoe COMpPOTUBNEHWE MPOTACKMBAHWIO FOIOBKW PACCUUThI-
BasioCb ANA 3/1EMEHTOB M3 lIepeBa UM Ha OCHOBE iepeBa.

NMPUMEYAHUE

« XapaKTepucTuyeckoe ConpoTUBEHNE CABUIY W Pa3pbiBY PacCUnTbIBANOCH C
y4etom yrna € 90° (Ryy 90 ) MEXY BONOKHAMW 3MEMEHTa U3 IPEBEeCHHbI 1
coefnHUTENEM.

« [lpu pacyeTe y4ntbiBaeTCs 06bEMHAA Macca AepPeBAHHbIX 3/1EMEHTOB, paB-
HbIl Py = 385 Kkr/m3.

[NS MHBIX 3HAYEHWI P, NEPeYNCEeHHbIE CONPOTUBNEHNS MOryT ObiTb NPeo6-
pasoBaHbl NPy NOMOLLN KOSDdULUMEHTA kdens,v (cm. cTpaHuuy 19).

« [nda paga M3 n Wwypynos, PacNoNOXEHHbIX NapannenbHO HanpaBieHUIo BO-
JIOKOH Ha PacCTosHMU a1, 3PPEKTUBHYIO XapaKTePUCTUYECKYID HeCyLulyto
CNOCOBGHOCTb ANA NNOCKOCTU CABUMa Refy |k MOXHO paccunTaTb C MOMOLLbIO
3GPEKTUBHOrO YnCNa Ny (CM. CTPaHWLY 13)?
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