! TITAN PLATE C

MAACTUHbI, YCTOMYUBBIE K BO34EWN-
CTBUIKO CWJ/1 HA OTPbIB

YHMBEPCAJIbHA

MopaxoauT AN HenpepbIBHbIX COeAVHEHUI C GyHOAMEHTOM KaK naHenem
CLT (Cross Laminated Timber), Tak n kapkacHbIX NaHenemn.

MHHOBALIMOHHAA

PaspaGortaHa Ans KpenneHWsa reo3asMu Wan Wypynamu, 4acTUYHbIMU UK
MOMHbIMK LWBaMW. BO3MOXHOCTb YCTAHOBKM [axe Ha CTPOWTeNbHbI pac-
TBOP.

PACCYUTAHA N CEPTUOULIMPOBAHA

Mapkuposka CE B cootBeTcTBUM C EN 14545, ImeeTcsa B Hannuum B ABYyX Ba-
puaumsax. TCP300 ¢ ysennyeHHom TOMLWMNHON, oNnTuMM3MpoBaHHon nog CLT.

Ce

EN 14545

XAPAKTEPUCTUKU
Il;|l(E:I|:I|EOBn?)E303AHV|E PacTAHyTble CTbIKM NO 6eTOHy
BbICOTA 2001300 mm
TOJLUMHA 3,014,0 Mm
KPEMEX LBA, LBS, VIN-FIX PRO, EPO-FIX PLUS, AB1, SKR
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MATEPWATI

TpexmepHaa nepdopupoBaHHasa NaacTMHa U3 yrne-
POANCTOWM CTanun C rasibBaHU4E€CKOW OLIMHKOBKOM.

C®EPbBI MTPUMEHEHUA

CaBuroBble coeguHeHUs1 aepeBo-6eToH Ans naHe-
nel n gepeBsiHHbIX 6a10K

. CLT, LVL

« [peBecHbI MaccuB UK KieeHas ApeBecrHa

« KapkacHas KoHcTpykuus (platform frame)

« MaHenu Ha OCHoBe AepeBa



HAACTPOUKN

[NogxoouT ANa peanusauuu MIOCKUX COeaUHEHUN
3N1EeMEHTOB N3 6eToHa uan Kupnuya v naHenen CLT.
BbinonHeHne HemnmpepbIiBHbIX CABUrOBbIX COeAUHEe-
HURA.

BETOHHbIV BOPAKOPHbLII KAMEHb

YHuBepcanbHble KpenexHble KoHobwurypauuu. Pe-
WeHna paspaboTaHbl, MpocyMTaHbl, WUCMbITaHbl U
cepTMduuMpoBaHbl C MOMHBIM UM YaCTUYHbIM Kpe-
NAeHUeM, C FOPU3OHTANIbHbIM WAN BePTUKasbHbIM
HanpaBneHMEeM BOJIOKOH.
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I KOAbl 1 PASMEPbI

TITAN PLATE TCP

KOA B H oTBepcTUs n, @5 s LT,
[MMm] [MMm] [w.] [MMm] H
TCP200 200 214 213 30 3 ° 10
TCP300 300 240 17 21 4 ° 5
MATEPUWAJIbl U CPOK X CTY>XBbI HAIPY3KU
TCP200: yrnepoguctaa ctanb DX51D+2275.
TCP300: yrnepoanctaa crtanb S355 ¢ ranbBaHM4YeCcKor B
OLMHKOBKOW. Icnonb3oBaHWe ANs KNacCcoB aKcnayataumm 1
n 2 (EN 1995-1-1).
Fo/3
CoEPbI N"PUMEHEH/AG 2 P
. CoeauHeHUs [epeBo-6eToH 120205
I ®YPHUTYPA - KPEMEX
™n onucaHue d OCHOBaHue cTp.
[MMm]
LBA aHKepHbIV rBO3Ab [ 4 @;7”, 548
LBS Lypyn AN NAacTuH (rsrstrssrose 5 2J]]]] 552
SKR BKPY4YMBaEMbIi aHKEePHbIA GOAT @:mmm 12-16 488
VIN-FIX PRO  xyMMueckuii aHkep J—— M12 - M16 511
EPO-FIX PLUS  xuMudeckuii aHkep g M12 - M16 517
I TEOMETPUA
TCP200 TCP300
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! YCTAHOBKA

AEPEBO reosgu BUHTbI
MWHUManbHblE PaccTo-

aHus LBA 04 LBS @5
C/GL agt [MM] >20 >25
CLT asy [MMm] >28 =30

« C/GL: MMHVMManbHble PacCTOAHNA A1 MacCMBa AepeBa UM KNeeHon ApeBeChHbl COrNacHo cTaHaapTy
EN 1995-1-1 8 cootBeTCTBUM C ETA, yunThbiBasi 06bEMHYIO Maccy AepeBsAHHbIX 3/1eMeHToB py, <420 Kr/m®

« CLT: MWHUManbHble paccTosHus AN KN€eHON MHOrOC/TIONHOW [ApPeBeCUHbl C MPOAO/bHO-
nonepeyHoit opueHTaumeit cnoes cornacHo ONORM EN  1995-11 (Mpunoxenne  K)
Ansa reospeit n cornacHo ETA 11/0030 ans wypynos

! YACTWUYHOE KPEM/IEHUE

Ecnu cornacHo npoekTy TpebytoTcs Harpy3ku MHOW BETMUMHBI UK Ha/lMuMe BbiPaBHMBAKOLLEro C/IOA MEXAy CTEHON U OMOPHOW MOBEPXHOCTHLIO,
MOMHO BOCMO/1b30BaThbCS YaCTUYHBbIMU FBO3AEBbIMM LUBAMU, NPEABAapPUTE/IbHO PaccymTaB KX, NGO N0 HEOGXOAMMOCTM YCTaHOBUTb NIACTUHbI (Ha-
npuMep, HU3KKe NAacTuHbI), co6noaas MMHUMasbHblEe PACCTOSHUS, yKasaHHble B TabsuLe, U NpoBepsst MPOYHOCTb aHKEPOB MO GETOHY, yUuTbiBas
yBenunuyeHue pacctosHUs oT Kpas (Cy). [lanee npuBeaeHbl HEKOTOPbIE NPYMEePbl BO3MOXHbIX MpefebHbIX KOHOUrypaLmi:

TCP200

YACTUYHOE 15 9/TEMEHTOB KPEMJIEHWSA - CLT

TCP300

+ 4+

20

130

YACTWYHbBIV LLOB 14 9NIEMEHTOB KPEMIEHWNS - CLT

I MOHTAX

YcraHoBuTb TITAN TCP ¢ nyHKTUPHO Nnt-
HWel No NOBEePXHOCTU pasaena aepeso-6e-
TOH 1 OTMETUTb MECTO NPOCBEP/IMBAHNSA
oTBepCTUin

/IMBaHWe OTBEPCTUI B 6ETOHe

BBegeHune aHkepa 1 yctaHOBKa pe3b60BbIX
Lwnunek

= 60 mm nails
> 70 mm screws

YACTUYHOE 15 3J/IEMEHTOB KPEMJIEHNA - C/GL

40

130

YACTWYHbBIN LLUOB 7 9/TEMEHTOB KPEMJ/IEHWS - CLT

Yoanenue nnactuHbl TITAN TCP v npocsep-

YcraHoBka nnactuHbl TITAN TCP u kpenne-
HVe reo3aamm

=

:I 130
l® o
3AHVMDKEHHAA MJTIACTUHA - C/GL
80
150

3AHWMDKEHHASA MJIACTUHA - C/GL

TwaTenbHasa 3a4ncTka oTBepCTUin

YctaHOBKa raek u wainb nocpeacTBOM COOT-
BETCTBYIOLLEro MOMEHTA 3aTAXKM
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CTATUYECKUE BEJ/IMYNHDbI | CABUTOBOE COEAMHEHWE | AEPEBO-BETOH
TCP200

F2/3 Fe/ 3

MO/HbIA YACTUYHbI
NMPOYHOCTb APEBECUHbI
[LEPEBO CTA/b BETOH
e e KpenneHue B otBepcTus @5 Royaktimber " | Raspcr@ Ry/3k steel Kpennekue B otBepcTus @13
LOIIEDERY ™n OxL n, 2 ny e,
[MM] [wr] [kH] [KH] [H] Vsteel [mm] [wr] [Mm]
reo3am LBA 04,0 x 60 30 55,6 70,8
+ NOMIHOE Kpennexne 21,8 Ym2 147
wypynbl LBS | @5,0 x 60 30 54,1 69,9
M12 2
reo3au LBA 24,0 x 60 15 278 35,4
« YacTyHoe
KpenneHne 20,5 Y2 162
P wypynbl LBS | ©5,0 x 60 15 27,0 35,0
MPO4YHOCTb BETOHA

3HaYeHnsa NMPOYHOCTU MO 6ETOHY HEKOTOPbIX M3 BO3MOXHbIX PELUEHUR KPernieHUs B COOTBETCTBUM C MPUHATBIMU KOHOUIypaUMaMK Kpenexa no
Aepesy (ey). MpeanonaraeTtcs, 4To NNacTHa yCTaHOBEHa MOCPEACTBOM MOHTaXHbIX YINly6/1eHNii Ha rpaH1Le pasaena AepeBo-6eToH (paccTosHe
aHKep-Kpal 6eToHa ¢y = 90 MMm).

nosiHoe Kpennexue (e, = 147 Mm) 4acTuuHoe Kpensetue (e, = 162 mm)
KOHGUrypaLys Kpennexue B otBepcTus @13 R2/3.d concrete
no 6eToHy o OxL
[MM] [kH] [kH]
VIN-FIX PRO 5.8 M12 x 130 14,3 13,0
- 6e3 TpeLmH SKR-E 12x90 12,6 14
AB1 M12 x 100 131 1,9
VIN-FIX PRO 5.8 M12 x 130 10,1 9,2
« C TpeLHamm SKR-E 12 x90 8,9 8.1
AB1 M12 x 100 9,2 8,4
o EPO-FIXPLUS 5.8 M12 x 130 6,5 6,1
« seismic
EPO-FIX PLUS 5.8 M12 x 180 9,3 8,4
NMPUMEYAHUSA:

o 3Ha4yeHunsa MPOYHOCTN ANA UCMO/Ib30BaHUA C Maysp/iaTaMn U3 MaccuBa AepeBa @
VNN KNEEHOW ApPEeBECUHbl, pacCcuuTaHHble C y4eToM GaKTUYEeCKOro yucna co- @)
rnacHo Tab6nwuue 8.1 (EN 1995 -1-1).

3Ha4eHnsa NPOYHOCTM AN ucnonb3osaHus no CLT.

PacyeTHbI 3KCLIEHTPUCUTET ANSi MPOBEPKN aHKEPOB MO GETOHY.
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I CTATUYECKWE BE/IYMNHbBI | COBUTOBOE COEAMHEHWE | AEPEBO-BETOH

TCP300
Fo/3
-
By
MOJHbIV YACTUYHOE YACTUYHOE
14 3JTEMEHTOB KPE- 7 9JIEMEHTOB KPE-
MNNEHNA MNNIEHNA
MPOYHOCTb APEBECUHDbI
LEPEBO CTAJIb BETOH
TR Kpennekue B otBepcTus @5 Raak timber Raskcir? Ro3.k steel Kpennexue B otBepcTus @17
LOIIEDEEY ™n OxL n, 2 ny e,
[MM] [wr] [kH] [KH] [kH] Vsteel [Mm] [wr] [MM]
reo3am LBA 24,0 x 60 21 38,4 49,6
« NONIHOE Kpennexune 64,0 Ym2 180
wypynel LBS | @5,0 x 60 21 36,9 48,9
: 1"’2‘::::; reosm LBA | 04,0 x 60 14 25,6 33,0
14?»( enexHbIX ane- a0 Yma wie 2 LY
P wypynsi LBS | 05,0 x 60 14 24,6 32,6
MEHTOB
+ facrntnoe rBosguBA | 04,0 x 60 7 12,8 16,5
Kpennexue 576 Ym2 200
7 ,
KpenexHbix wypynbi LBS | 05,0 x 60 7 12,3 16,3
5/1EMEHTOB

MPOYHOCTb BETOHA

3HaYeHnsa NMPOYHOCTU MO 6ETOHY HEKOTOPbIX M3 BO3MOXHbIX PELUEHUR KPernieHUs B COOTBETCTBUM C MPUHATBIMU KOHOUIypaUMaMM Kpenexa no
Aepesy (ey). Mpeanonaraetcs, YTo NacTMHa yCTaHaBIMBAETCA MOCPEACTBOM MOHTaXHbIX Yr/ly6neHnii Ha rpaHnue pasaena aepeso-6eToH (pac-
CTOSIHWE aHKep-Kpai 6eToHa ¢y = 130 Mm).

nosiHoe kpennenue (ey =180 Mm) |uacTuHoe kpennerme (ey =190 mm) facrrioe Kpm;ewe fey=200
KOHMrypaLms Kpennexue B otBepcTtus @17 R2/3.d concrete
no 6eToHy o OxL
[mm] [H] [kH] [kH]
VIN-FIXPRO 5.8 M16 x 190 34,4 327 311
« 6e3 TpeLnH SKR-E 16 x 130 29,7 28,2 26,8
AB1 M16 x 145 30,2 28,7 273
VIN-FIX PRO 5.8 M16 x 190 24,4 232 22,0
« C TpeLUMHamm SKR-E 16 x 130 21,0 19,9 19,0
AB1 M16 x 145 21,4 20,3 19,3
o EPO-FIX PLUS 5.8 M16 x 190 16,6 16,0 15,4
« seismic
EPO-FIX PLUS 8.8 M16 x 230 21 20,3 19,4

OCHOBHBbIE MPUHLINTbI:

O6LumMe NpyHUMIbI pacyeTa Ha cTp. 260
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MAPAMETPbI YCTAHOBKW AHKEPOB | TCP200-TCP300

yCTaHOBKa TMN aHKepa tix hes [N hy do [Mim
™n Q x L [mm] [MM] [MM] [MMm] [MMm] [mm] [mm]
VIN-FIX PRO
EPO-FIX PLUS 5.8 M12 x 130 3 12 12 120 14
: 150
1CP200 SKR-E 12x90 3 64 87 110 10
AB1 M12 x 100 3 70 80 85 12
EPO-FIXPLUS 5.8 M12 x 180 3 161 161 170 14 200
VIN-FIX PRO
EPO-FIX PLUS 5.8 M16 x 190 4 164 164 170 18
SKR-E 16 x 130 4 85 126 150 14 200
TCP300
AB1 M16 x 145 4 85 97 105 16
EPO-FIX PLUS 8.8 M16 x 230 4 200 200 205 14 240
Pe3b6oBas Wwnunbka ¢ npegHaapesamu INA B KomnnekTe ¢ raiikoi 1 LWNunbkoi: cm. ctp. 520.
PesbboBas wnunbka MGS knacca 8.8 Ans pesku B paamep: cm. cTp. 534.
tix
L thix TO/MLLMHA 3aKPenIeHHON NNacTUHbI
. h1 Nnom Nhom rny6uHa norpyxeHns
min het dakTMyeckas rmy6uHa aHKepPHOro KpenieHns
hy MUHUMasnbHasi ry6uHa oTBepCTUs
do anameTp oTBepcTusi B 6eToHe
Nmin MUHMManbHas ToNLwyHa 6eToHa
[ —
do

NMPOBEPKA AHKEPOBTO BETOHY | TCP200 - TCP300

erl'll'IeHl/Ie no 6ETOHy npu NOMOLLM aHKepOoB ciefyeT NpPpoBepPATb UCXOAA U3 ,Cl,eVICTByIOLLI,VIX CuUN Ha CaMUn aHKepbl, KOTOPble 3aBUCAT OT KOHd)VII'y-
pPaunn KpenneHud no 6eTOHy.
NonoxeHne n Kkonm4ecTBo I'BO3,C|,eI7I/LLIypyI'IOB OnpeaenstoT Be/INHNHY SKCLUEHTPUCUTETA €y, MOHMMAEMYIO KakK pacCTosAHNE MexXay LEeHTPOM THXe-
CTK reo3aeBoro wea uin aHkepos.

AHKepbl cnegyeT NPoBepUTb Ha:

Vsax =
Msqg, =

R2/34
Fazaxey

OCHOBHBbIE MPUHLIATbI:

XapaKTepuctnyeckne BeMyMHbl COOTBETCTBYIOT HOPMATUBHbIM TpeGoBaHUAM
craHgapta EN 1995-1-1. PacuyeTHble 3Ha4eHUs Ana aHKepoB Mo 6eTOHy paccyu-
TaHbl B COOTBETCTBUM C "EBponenckummn TexHudeckumm OueHkamu'.

PacyeTHble 3Ha4YeHns MPOYHOCTN COefMHEeHNA NoJTlyYeHbl Ha OCHOBaHUN Tabnmy-
HbIX 3HAYEHW 06pa3oMm:
(Rk, timber ©OF Rk, cir) Kmod
Ym

Ry =min Ry steet
Vsteel

R d, concrete

KoadduumeHtbl Koo, Yy U Ysteel TPUHMMAIOTCA COFMIACHO AEMCTBYIOLIMM HOPMa-
TUBHbIM TPE6OBaHUSAM, UCNONb3YEMbIM ANA pacyeTa.

260 | TITAN PLATE C | COEAMHEHWA AN CTEH U CTPOEHIN

Fa/3
Fa/3
EEEEEN —
By ey

Mpun pacyete yuntbiBaeTcs 06beMHan Macca AepPeBSAHHbIX 3/1EMEHTOB, PaBHbIit
px = 350 KI’/M3, a 6eToHa C25/30 ¢ peako ynoXeHHOW apMaTypoi U MUHUMa b-
HOW TOJILLMHOMN, yKa3aHHOW B COOTBETCTBYIOLLEN TabnuLe.

Onpe,cleneHlAe pasmMepoB U KOHTPO/1b AePEeBAHHbIX N Kene306EeTOHHbIX 9N1eMEH-
TOB [0/1XHbI MPON3BOAUTLCS OTAE/IbHO.

3Ha4yeHnsa NPOYHOCTU ,CleﬁCTBIATeﬂbeI ANSA pacyYeTHbIX AaHHbIX, NPUBEAEHHbIX B
Taénwue, ANA rpaHNYHbIX yCl'IOBIAI?I, OT/INYHbIX OT YKa3aHHbIX B TaGI'IMLLe (Hanpm—
Mep, MUHUMasIbHOE PaCcCTOSIHWE OT KPaeB), MPOBEPKa aHKEPOB MO GETOHY MOXET
ocyulecTBnaTbes nocpeactsom MO MyProject ncxoas 13 tpeboBaHWin NpoekTa.

CeiicmocToliKoe npoekTupoBaHue knacca C2, 6e3 Tpe6oBaHuii NNacTUYHOCTU K
aHKepaM (BapuaHT a2) NPoeKTMPOBaHNe MMOKNX apXUTEKTYPHbLIX GOPM COr/TacHO
EOTA TRO45. 1N\ XMU4eCcknx aHKepPOB rnpeanonaraeTcs, YTo KonbLueobpasHoe
MPOCTPAHCTBO M@XAY aHKEPOM M OTBEPCTUEM NAACTHHbI 3aMOHEHO (Agap=1).



I 3KCMEPUMEHTAJIbHBIE NCCTIEAOBAHUA I TCP300

C uenblo KannbpoBKK YNCIOBbIX MOAENEN, NCMOb3YEMbIX MPU NPOEKTMPOBaHUKN 1 NpoBepkn nnactuHbl TCP300, 6bina npoBegeHa aKCnepuMeH-
TanbHaa KOMMNaHUsA Npu cCoaencTBumn MHCTuTyTa BruoskoHomumkn (IBE) - CaH-Mukene-Anb-Agnaxe.

CoegunHntenbHasa cucrema, ¢ UCNob30oBaHMEM rBo3gen unu wypynos no naHenam CLT, 6bina nogBeprHyta BO34ENCTBUIO Harpy3kKu Ha CABUM
NoCcpeAcTBOM MOHOTOHHbIX UCMbITAHUI C Lie/Tbio KOHTPONSA CMELLEHUS C perucTpaumnen Harpyskun, CMeLLeHNsa B ABYX OCHOBHbIX HanpaBneHUsax u
Crnoco6oB paspyLUeHns.

[MonyyeHHble pe3ynbTaTbl ObIN NCMOMb30BaHbl A9 NPOBEPKY aHaIMTUYECKON pacyeTHor mogenu anga nnactuHel TCP300, ocHOBaHHOW Ha runo-
Te3e O TOM, YTO LeHTP CABUra pacrnosioXXeH B LEeHTPEe TAXECTU KPen/eHuin No AepeBy 1, cnegoBaTte/lbHO, YTO aHKepsbl, AB/ISSACb 0ObIYHO cnabbim
MECTOM CUCTEeMbI, MOABEPrasncb He TOIbKO Harpyske Ha CABWM, HO U JTOKaIbHOro MOMEHTa.

ViccnepnoBaHve B pasnnyHbix KOHGUrypaumsx Kpennenuns (reo3on @4 / wypynsl @5, NOMHbIA rBO34EBON LLOB, YaCTUYHbIA rBO3A4EBON WoB ¢ 14
COeANHUTENbHBIMU 31IEMEeHTaMU1, YaCTUYHbIA FMBO3AEBOM LWOB C 7 COeAUHUTENbHBIMW 3N1eMeHTaMu) NoKasbiBaeT, YTO MexaHN4Yeckoe noBefdeHne
NAacTUHbl BO MHOIOM 3aBUCUT OT OTHOCUTE/TbHOMN XXECTKOCTN COeANHUTENIbHBIX S/IEMEHTOB MO AEPEBY B CPABHEHUWN C @aHKepamMun B UCMbITAHUAX,
CMOAENNPOBaHHbIX C NCNONb30BaHMEM 60OTOB MO CTanu.

Bo Bcex cnyyaax Habnwoganochb paspylleHne npu caBure Kpenexa no AepeBO, KOTOPOE He BbI3biBaeT SBHOMO KPyYeHUSA NAacTUHbL. TONIbKO B
HEeKOTOPbIX CyYaax (MOMHbIV FBO3AEBON LLOB) HE3HAYNTEIbHOE CKPyYMBaHME NNACTUHbI MPUBOAUT K YBEIMYEHUIO HaMPSHXKEHNN Ha KPEnIeHnsax
B ApeBecrHe, BO3HMKAIOLWMX B pe3ynbrate nepepacnpeneneHns 10kanbHOro MOMeHTa € nocneayowmmM ocnabneHnem HanpsXKeHnsa Ha aHkepax,
KOTOpble NpeacTaBNAOT COO0N TOUKY, OFrpaHMYMBalOLLYIO OOLLee COMPOTUB/IEHNE CUCTEMBI.

B |-
S — e e e
488 -~ oo T == y : :
40 fo e e
= , ! ! ! ! !
4 / i 1 1 i 1
o 30 | S [ T [
g a | | | |
§ 20 | e S e
10| R o [ S
0 i i i i ?
0 5] 10 15 20 25 -,5-0,5 05 15
Displacement v, [mm] Displacement v, [mm]
Vy Up
v, down

Aunarpammbl cuna-cmeleHmne ans obpasua TCP300 ¢ YacTMYHbIM rBo3AeBbIM WBOM (14 reo3aeit LBA @4 x 60 mm).

HanbHenwmne nccnegoBaHns HEO6Xo0AMMBI AN TOFO, YTOObl UMETb BO3MOXHOCTb onpenenntb aHaIMTN4eCKyto Moaeslb, KOTOpasd MOXeT 6bITb
o606LeHa ons Pa3nnYyHbIX KOHd)VII'ypaLLI/IVI NCNONb30BaHMA NAAaCTUHbI, KOTOpad cnocobHa obecneynTtb d)aKTVI‘—IeCKyIO XKeCTKOCTb CUCTeMbl U ne-
pepacnpeneneHue HaﬂpH)KeHVIVI npuv UsMeHeHUn rpaHn4YHbIX yC/'IOBl/IVI (COG,E[VIHMTe}'IbeIe 21eMeHTbl U OCHOBHble MaTepVIa/'IbI).
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