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KabeneHecywue cuctembl

BETTERMANN



Cucrtembl

MNpoBoanTb TOK. NepenaBaTb AaHHbIE. YNpaBnAaTb
aHepruen. MNpounssoacTeeHHaA nporpamma OBO BknoyaeT
B ceba 6onee 30 000 HaMMeHOBaHWA U3EeNNn 1
npeanaraeT COBPEMEHHbIE CUCTEMHbIE peLleHna ana
Bcex obnacTten 3NeKTpoMOoHTaXa M NpoBOAKM
MHAPOPMAUNOHHBIX nnHWA. OBO — 3TO He TonbKo
pasHoobpasme acCopTUMEHTA, HO 1 NoAOOP OTAENbHBbIX
3MEMEHTOB B KOMMMNEKCHbIE CUCTEMbI. Hall N03yHr Kak
PUPMbI-NPON3BOANTENA MHOTOMPOMUIbHBIX CUCTEM:
«Pa3HOCTOPOHHME peLleHnA B paMKax CUCTEMHOro
noaxona.

» KomnnekcHaa nporpamma anA Bcex obnacten
3NEeKTPOMOHTaXKa

» Bonee 30 000 HaumeHOBaHW NPOAYKUMA B CEMMU
NPOV3BOACTBEHHbIX rpynnax

» [1oCTOAHHOE COBEpPLUEHCTBOBAHME U MOAEPHM3ALMA
npoayKumn

» Co6CTBEHHbIE pa3paboTKM U MPOU3BOACTBO

KayecTBO

MpodheccrnoHanam HeobxoanMMoO KavyecTBo. ToproBasa
mapka OBO rapaHTupyeT onAa BCex BUAOB NPOAYKLUN
W yCnyr:

» CepTudmkauma cornacHo Hopmam
DIN EN ISO 9001:2000

» KoHTponb kayecTBa MCnosib3yemMblX MaTepranos 1
npou3BoauMbIX nagenuin. 3Hakm GS (KOHTpOrnb
6e3onacHocTn), VDE (npeanvcanua Coros3a HEMELIKMX
3/1EKTPOTEXHMKOB) U Op.

» AKTUBHasA coBMecTHaA paboTa ¢ HauMoHaNbHbIMU 1
WHTEepHaUunoHaNbHbIMXU OpraHnsaumAaMu no
cTaHaapTusaumm

» OTnadkeHHble NOrMCTUYECKUE CXeMbl: BbICTPanA ynakoBka
N goctaBka

» BcA npoaykumA, npeacTaBneHHas B JaHHOM KaTasore,
COOTBETCTBYET eanHbiM TpeboBaHmem EC. 3T1o
OTHOCUTCA TaKXe M K CTaHAAPTHbIM AeTanfam, Takum
KaK BUHTbI U raiku, ABNAKOLWUMNCA COCTaBHbIMMU
3/1eMeHTaM1 NPOU3BOANMbBIX CUCTEM.

BETTERMANN
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yl'lpaBJ'IFlTb 3Heprv|e|7|, npoBOAOUTb TOK, NepefaBaTtb AaHHbIE: CUCTEMHbIN NOAX04 K PeLleHnto 3TnX 3agad — BOT OCHOBaA

neAatenbHocTn OBO. Opmrleaanble pelweHnAa anAa NPoMbILLIEHHbIX N XXUIbIX MPOEeKTOB No60K CTEMNEHN CITIOXXHOCTU.

B komnnekcHbIx cuctemax OBO cornacoBaHHO BCe: OT KabesieHeCyLLyX CUCTEM, PACCUHUTAHHbIX Ha BbICOKUE Harpy3sku,

(PYHKLMOHASIbHBIX CUCTEM NOANONBHON NPOKIaaKn kabensd, cucteM kabenbHbIX KOPoboB, MaKCUMaIIbHO YAOOHbIX B

SKcCnyaTaunm CUCTeM 3IEKTPOYCTaHOBOYHbIX nsgenvn oo nporpamMmMmHoOro obecne4veHuA npoueccoB nsjiaHnpoBaHUA

OBO Constrakt KTS . [1na obecnevyeHnA BbICOKOW cTeneHn 6e3onacHOCTU pa3paboTaHbl CUCTEMbI MOBbILLEHUA

XKUBYHECTU KOHCTPYKLMIA, CUCTEMbI MPENATCTBYIOLLUME PACMPOCTPAHEHMIO OTHA.

KTS. KabeneHecyLine cuctemol

O6wupHana nporpamma OBO KTS BkntoyaeT B cebnA
camylo pasHo06pa3Hyo NPOAYKUMIO: OT KabesbHbIX
NIOTKOB A1A 60MblWNX PACCTOAHUA OO JIOTKOB ANA
KpenneHnAa oCBeTUTEeNbHbIX NPUG0OPOB, KOTOpPbIe
MOAXOAAT MPaKTU4ecKu AnA nobomn cdepbl. ACCOPTUMEHT
[aHHON TOBApHOW rpynnbl BKOYaeT B ceba KabenbHble
JIOTKM N3 BbICOKOKAYECTBEHHOM OLIMHKOBaHHOM cTanw,
a Tak>ke NPOoAYKLUWIO, BbIMOSTHEHHYKO U3 HEPXKABELLMX
mMaTepuanos.

Kpowme Toro, OBO npennaraet opurmHasbHble peLleHma
ONA HecTaHAapTHbIX 3a4ad. K nx uncny oTHocATcA
ocobble HETUMNOBbIE pa3Mepbl, 0CObble BapuaHThbl
UCMOJTHEHNWA, a TaKXXe KabenbHble TOTKU C YPE3BbIYANHO
CTOMKUM NNacTUKOBBIM MOKPbLITUEM AJ1A ONTUMAaSIbHON
aHTMKOPPO3UNHOW 3aLlMThbl NPU UCNONb30BaHNN B
arpeccuBHbIx cpegax. Mpoaykuuio KTS gononHAloT
NnpaKkTU4HbIE akceccyapsl.




BSS. Cuctembl npenAaTcTByOWme

pacnpocTpaHeHnto OrHA.

3awmTa oT BO3MOXHbIX MOXapoB ABMAETCA OAHUM 13
Ba>kHeWLWMX aneMeHToB obecneyerHmA 6e30nacHOCTU
3paHunin. OBO npepnaraeT KOMMAEKCHYIO nNporpammy
npodeccrmoHanbHOM NPOTUBOMOXAPHOW NPOAYKLNN
OnAa Bcex cep npumeHeHnAa. B pamkax cuctembl
ynpaBfieHna 3Hepruemn Mol npegnaraeM CoBepLUEeHHbIe
CUCTEMbI NPENATCTBYIOLWME PACNPOCTPAHEHWNIO OTHA.

hink orange.
thin

k connected.

EGS. Cuctembl 31eKTPOYyCTaHOBOYHbIX U34enumn
CoBpeMeHHble CUCTEMbI AIEKTPOYCTAHOBOYHBIX U3 eI
OBO o6napaloT BbICOKOW CTEMNEHbIO HAaAEXHOCTH,
OTNNYAIOTCA OPUTMHASIBHOCTBIO An3anHa, a wMpoTa
aCcCOPTMMEHTA 1 BO3MOXHOCTb Pa3fiM4HbIX KOMOUHaLWI
No3BoNAIT NogobpaTb ONTUMASbHbIA BapuaHT AnsA
no6on chepbl NPUMEHEHUA.

AEKERMANN

CABLE MANAGEMENT

LFS. Cnctembl kabenbHbIX KOPOHOOB

VHdppacTpyKTypa NPOMbILSIEHHbIX 34aHWUA, OPUCHBIX
N XKUNbIX NOMELLEHNI CTAaHOBUTCA Bce 6onee CroXXHON
n TpebyeT ncnonb3oBaHnA PyHKLMOHANbHBLIX CUCTEM
npoknagku kabena. B panHon obnactn OBO npepnaraet
OBLUMPHYIO MPOrpaMmy COBPEMEHHbIX U34EIIA, KOTOpbIe
YOOBETBOPAIOT BCEM TPEOOBAHNAM C TOYKU 3PEHMA
rmbkocTn, ansanHa, ynobctea MoHTaxa. Cucrtembl
kabenbHbIXx KopoboB LFS noeansHo fononHArTCA
3NEKTPOYCTAaHOBOYHbIMU n3genuavm EGS.

UFS. CncTtembl NoANoNbHON NpoKnaaku kabens
CucTtembl nognoneHon npoknaakm kabena OBO
obecneunBaloT yaA0OHbIV 1 BbICTPbIN AOCTYM K UCTOYHUKY
NMATaHWA, NMUHUAM NEpPefayn AaHHbIX, a TakXe
TENEKOMMYHUKALUNOHHBIM JINHUAM.

CkpbiTasa nog nonom nposoaka obecneyvmBaeT
3NeraHTHbIN COBPEMEHHbIM an3ariH. KomnnekcHana
nporpamma OBO 1 Ackermann BkntoyaeT B ceba peLueHns
ONA BCex BUAOB NonoB M nbbix obnacrten

NMPUMeHeHnA.
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OBO. CoBepLuieHHble pelweHua ana noboro Buaa MoHTaXka

OBO npeanaraet pasHoobpasHble peLleHuna:
O6wmpHaa nporpamMma yao6HbIX, MHOrO(YHKLUNOHABbHBIX
kabeneHecylmx cuctem AngA noboro Buaa MoHTaxa.
He Ba>kHO, naet nv peyb 0 NPoKIagKe aneKkTpokabens,
JINHUA Nepefayv AaHHbIX UIN MOHTaXe CUCTEM
ocBeueHua — npoaykuma OBO aTo Bcerga BepHoe
peLueHue.

OaHHbin katanor KTS copoepXxuT noapobHyto
nHdopmauuio, rpacmyeckne n3obpaxxeHus, a Takxe
onucaHne BO3MOXHOCTEN M OCOBEHHOCTEN NPUMEHEHNA
kabeneHecywux cuctem OBO. TexHUYeCKYO
WHcbopmaLmio, KoTopaa ynpocTuT Bawwy paboTy, MOXXHO
HanTK:

» B pasgene npoekTupoBLumnKa
» B nogpobHbix 0630pax B Ha4ane KaXxgown rnasbl
» B npumepax MoHTaXka nepeg cnuckamu getanen




Copep)xaHue

MoHTa)XXHble cucTembl

Cucrembl KabesnbHbIX NOTKOB

Cucrtembl NMPOBOJIOYHbIX KabenbHbIX NOTKOB

Cuctembl KabesibHbIX JIOTKOB JIECTHUYHOIO TUMNa

Cucrtembl KabesnibHbIX NOTKOB
AnA 60NblKX paccTOAHUN

Cuctembl BepTUKasibHbIX KabesnbHbIX JIOTKOB
JIECTHUYHOro Tuna

Cuctembl KabenbHbIX NOTKOB ANA
MOHTa)ka CBETUJ/IbHUKOB

MopaynbHble cucTtembl

CuctemMbl U3 Hep)kaBelolen cTanu

Cuctembl NOBbIWEHUA XuUBy4yecTu KOHCprKLlMﬁ

TexHuyeckaA nHpopmaLua

102

156

180

208

234

258

270

284

338

344

KTS



NMpumepbl ucnonb3oBaHnAa npoaykuum OBO

Toprosaa mapka OBO - 3To u HOBeuwwue pa3paboTKu rpymnnbl  yCNEewWHOro napTHepcTBa Mexay
cob6cTBeHHble pa3paboTku, komnaHun OBO Bettermann, knueHtamu n komnaHueun OBO.
M306peTeHnA U NPou3BOACTBO. NpeacTaB/IEHHOWN MO BCeMy MUpPY.

Hawwu knueHTtbl Bcerga moryT MacwTabHble NpoeKkTbl B CTpaHe U

NOJIOXKUTLCA Ha HAKOMIEHHbIA ONbIT  3a py6e)xom ABNAIOTCA MPUMEpPOM
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Be3onacHOCTb npexae Bcero.
Hopmbl, npegnucanua un

Harpysquble ucrnblTaHna

PaboTa B cooTBeTCTBME C
HOpMaMMu.

B accoptumeHTe OBO MOXHO HanTu
camble pa3HoobpasHble KabeneHecyLme
cucTembl. Bece oHM 0TBEYHAIOT HOpMam
1 TpeboBaHmnA 6e30MacHOCTM M Npexae
Bcero DIN 61537 (o6HoBneHHaA BepcyA
ctangapta DIN 0639). OH onmcbiBaeT
BCe BabKHeLLIYie NapameTpbl —OT cahepbl
NPVYMEHEHWA 1 YCITOBUIA KOHTPOMA A0
KOPPO3MOHHOW CTOWKOCTU U
TemnepaTypHbIX pexumoB. Bca
npoaykuma OBO Bettermann
COOTBETCTBYET 3TUM TpPeboBaHMAM.
MpoBeaeHWe pasnm4yHbIX UCTbITaHNN
rapaHTpyeT COOTBETCTBME NPOLAYKLMN
OBO Bcem HopMam 1 TpeboBaHMAM.

8 KTS

UCrbITaHNA

UcnbiTaHne Ha 371eKTpo
MarHUTHyKH COBMeCTUMOCTb

CooTBeTcTBME €ANHbIM
TpeboBaHuam EC.

Bce nsgenva, npeactaBneHHble B
[aHHOM KaTarsore, COOTBETCTBYOT
ennHbiM TpeboBaHmAam EC. 310
OTHOCMWTCA TaKXXe U K CTaHAaPTHbIM
JeTansam, TakuM Kak BUHTbI U Fraiku,
ABNAWNMMNCA COCTaBHbIMMU
3eMeHTaMn NpPon3BOAUMbBIX
CUCTEM.

Bbicokoe kadecTBO 060pyaoBaHUA
NoATBEPXKAETCA COOTBETCTBUEM
€4NHBbIM HopMaMm 1 TpeboBaHMAM,
0[IHaKO NMpY MOHTaXe W 3KCnyaTaumm
cnenyeT cobnioaaTte MHCTPYKLMK 1
obwure npaBua TEXHUKMU
6e30MacHOCTM.

UcnbiTaHnsa B conaHo Kamepe

Harpy3ouHble ucnbiTaHuA
KabesieHecywWmnx cucTem

Bce cuctembl OBO npoxopAaT
Harpy304Hble UCMbITaHUA, B OCHOBE
KoTopblx nexxat HopmaTusbl DIN EN
61537 nnn DIN EN 0639. lNocne
NPOBeAEHNA Harpy30Y4HbIX UCTIbITAHWUN
AJ1A KaXKA0ro aneMeHTa onpeaenaeTca
MaKCMManbHO BO3MOXHAA Harpy3ka
B 3aBMUCUMOCTYW OT PaCCTOAHMA MEX Y
onopamum M cneunuiyecKknmm
napameTpamu nsgenuin. CoctasnAeTcA
gvarpamMma AnA KaXp[oro u3s
3/IEMEHTOB CUCTEMBbI.

[ononHuTtenbHyto nHopmaumo o
Harpy304HbIX MCMbITAHUAX AnA
kabeneHecyLwmMX CUCTEM MOXHO HaNTK
B AaHHOM Katanore. ConpoTusneHune
BO34ENCTBUIO CUN OKpYyXKatoLen
cpepbl (CHer, BeTep un T1.4) B
npuBeAEeHHbIX 3HA4YeHUA He
YYUTbIBANOCh.



O6paseL maTepuana u o6paboTka NOBEPXHOCTHU

OTCYyTCTBYET

1 C rafnibBaHM4eCKuUM NoKpbITUEM A0 MUHUMAJIbHOW TOJILUMHBI A0 5 MKM

C rafibBaHM4eCcKuUM NoKpbITUEM A0 MUHUMASIbHOW TOMLWMHbI A0 12 MKM

2
3 C npeaBapuTensLHON ranbBaHUYeckon 06paboTkoii Ao 275 rpaaycos cornacHo EN 10327 n EN 10326
4

C npeaBapuTenbLHON ranbBaHuyeckomn o6paboTkoii o 350 rpaaycos cornacHo EN 10327 n EN 10326

5 C OKOHYaTenbHON ranbBaHN4eckon 06paboTKON A0 TOMLWMHBI LUHKOBOrO NOKPbITUA

(MUHMMYM) 45 mKM cornacHo 1SO 1461

6 C OKOHYaTesnbHON ranbBaHN4eckon 06paboTKoN A0 TOMWMHBI LUHKOBOFO NOKPbLITUA

(MrHMMYM) 55 MkM cornacHo ISO 1461

7 COKOHYATE/IbHOM rabBaHUYECKO 0GPaBOoTKONA A0 TOMLNHLI LIMHKOBOTO NOKPLITUA

(MUHMMYM) 70 MKM cornacHo ISO 1461

8 C OKOHYaTEebHON rafibBaHN4YeCcKon 06paboTKoW A0 TOMLWMHBI LIMHKOBOIO NOKPbITUA
(M1HMMYM) 85 MKM cornacHo ISO 1461 (O6bI4HO BbICOKONMErMpoBaHHaA KPEMHUCTaA cTasb)

9A

9B

9C

9D

Hep>kaBetoLan cTasb, M3roToBieHa B cooTBeTcTBUM ¢ ASTM: A 240/A 240M - 95 a
0O603HaueHne S30403 nnu EN 10088 CTeneHb 1-4301 6e3 okoHYaTenbHo 06pa6oTkm )

HepxxaBetoLlan cTanb, U3rotToBneHa B cooTBeTcTBMM ¢ ASTM: A 240/A 240M - 95 a
0603Ha4eHne S31603 nnm EN 10088 CTeneHb 1-4301 6e3 oKoH4aTenbHo 06paboTkm P

HepxkaBetoLlan cTasnb, U3rotTosneHa B cootBeTcTBuMmn ¢ ASTM: A 240/A 240M - 95 a
0603Ha4eHre S30403 nnu EN 10088 CTeneHb 1-4301 ¢ okoH4aTenbHoit 06paboTkoii ®

Hep>aBetoLan cTarnb, U3rotosneHa B cootsetcTeumn ¢ ASTM: A 240/A 240M - 95 a
O603HaueHne S31603 unm EN 10088 CteneHb 1-4404 ¢ okoH4aTenbHoi 06paboTkoi

) Y maTepuanos He BXOAALMX B TABMALY KOPPO3UIHOIN CTORKOCTH
lMpouecc okoHYaTenbHoM 06paboTKu UCMOMb3YeTCA AJA YYYLIEHNA 3alynUTbl OT KOPPO3IUN

KoHTposb ypaBHMBaHUA
noteHuuanos

KabeneHecywme cuctemMbl JOMKHbI
pacnonaratb JAOCTaTO4YHOWM
3MEKTPONPOBOAHOCTbIO. TONBKO TakMM
06pa3o0M MOXHO rapaHTUpPOBaTb, YTO
ypaBHMBaHUEe MNOTEHUMaNoB MU
3a3eMJIEHNE OKaXXETCA JOCTATOUHbIM.
MPNYMHON CHWMXEHNA 3MEeKTpo-
NPOBOAHOCTM ABMAETCA NPEXAe BCEro
nepexoHoe CONMpPOTUBIIEHNE B MECTax
CTbIKOB. YT06bI OBMTLCA MUHUMATb-
HOro ypOBHA NepPEexXo4HOro conpo-
TUBNEHNA B KABENEeHEeCyLLUX CUcTEMax
OBO, mMbl Npnaaem 60nbLLIOE 3HAYEHNE
cTabunbHOMYy coegunHeHuto 6es
nepexoaHoro conpoTmeneHusa. Bece
pa3paboTaHHble CUCTEMbI NPOXOAAT
COOTBETCTBYHOLNE UCMbITAHNA B
nabopartopuun BET. lMNMpowepgwue
MCMnbITaHWA N34eNuA NpeacTaBeHbl
B [AHHOM KaTasiore n oTMe4eHbl
npvBeAeHHbIM HVXEe 3HAKOM KOHTPOSA
CooTBeTCcTBYHOLWME NMPOTOKObI
NUCMbITAHNUM MOXHO 3anpoCUTb Yy
cotpyaHukos OBO. OBO pekomeHayeT
UHTerpupoBaTb kabeneHecywme
CUCTEeMbl B CUCTEeMbl YpaBHUBaHUA

noTeHumnanoB.

PE
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KoHTponb ka4yecTBa noBepxHocTu/
UcnbiTaHuA B cONAHON Kamepe
Bce cuctembl JonyHbl pacrnonaratb
[0OCTATOYHOW CTEeneHbl aHTu-
KOPPO3UNHOW CTOMKOCTW COrnacHo
ctangapty DIN EN 61537. Onpegenexne
MWUHMMasTbHOW TOMLMHbBI LIMHKOBOTO
NOKPbITUA BbINOMHAETCA NyTeM
namepeHua. MNMpuHagnexHocTb K
onpeneneHHoOMYy Kfaccy MOXHO
NpoBepUTL No Tabnuue.

KoHTpOnb NoBepxHOCTEeN, KOTopble
He MOryT 6bITb COOTHECEHbI C
Knaccudmkaumen B NeBo BEpXHEN
Tabnuue, BbINONHAETCA NOCPEeACTBOM
NCnNbiTaHWA B CONMAHOW Kamepe B
cooTBeTCcTBUM C ISO 9227 ¢ y4eToMm
BPEMEHHbIX NePUOAO0B, YKa3aHHbIX B
npaBou BepxHewn Tabnuue.

Knacc AnuTenbHOCTb
(kak nokasaHo B Y
Tabnuue 1)

0 -

1 24

2 96

3 155

4 195

5 450

6 550

7 700

8 850

AnekTpomMarHuTHanA

coBmMecTuMmocTb EMV
KabeneHecylume cucTeMbl, Kak Npasuino,
He pearupytoT Ha 3/1eKTPOMarHUTHbIE
Bo3gencteua (DIN 61537). MNMepea
YCTaHOBKOW CnepyeT y4ecTb Takue
acneKkTbl 3JIEKTPOMArHUTHOM
COBMECTUMOCTM, KaK B3aMHbIe MOMEXU
(EN 50174, IEC 60364-4-44).

CHUXeHuto B3auMoaencTBUN
CcnocobCTBYIOT AUCTaHUMA Mexay
aneKkTpokabenem n kabenem nepegaym
OaHHbIX, TakKne Mepbl Kak akpa-
HMPOBaHHbIN Kabenb, a TakXxe
MUcrnonb3oBaHMe MeTanM4yeckux
NneperopofoK N Kpbllwek KaberbHbIX
TNNHWIA.

OnAa nuHuin nepegadn OaHHbIX U
KOMMYHUKaAUUOHHbBIX JNUHWNA
peKkomeHayeTCcA MCNOoNb30oBaTb MO
BO3MOXHOCTMW 3aKpbiTble, MeTan-
nNUYyecKne CUCTEMbl C XOPOLIUM
3a3eMrieHem 1 NPOBOAUMOCTbLIO MO
BCEMN NOBEPXHOCTU. ITO obecneymsatoT
chacoHHble getanu OBO, npoaonbHble
COEIMHNTENN N HaKNaaKn B MecTax
CTbIKOB. CMOBOIN, KOMMYHUKALWOHHBbIN
Kabenb 1 Kabenb nepegayn gaHHbIX
[OJIKHbI NepecekaTbcA APYr ¢ APYrom
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MomoLlwb coBeTOM U AieyIoM
CeMunHapbl, KOHCYNbTaunu, akTbl UCMNbITAHWU

CemuHapbl OBO no teme:
«KabeneHecyuue cuctembl:
3HaHuA U3 nepBbIX PyK»
MNpodeccroHarbHble NeKTopbI-NPaKTUKK

OBO npoBOAAT CEpPUIO CEMUHAPOB MO
TeMe kabeneHecywmx cuctem. Hapaay
C TeopeTunyeckom uHcgopmaumnen
paccMaTpuBalrTCcA NpakTudeckue
npUMepbl UCMONb30BaHWA NPOAYKLMA
M CXeMbl BOSMOXXHbIX pac4eToB.

KTS-Seminar
Kabeltrag-Systame

CnekTp TeM cemuHapoB no Kabene-
Hecywwmm cuctemam OBO pasHoobpaseH
N BKJOYaeT B cebA nHopmauymio ot
o6LWnx OCHOB A0 OCOBEHHOCTEN
NpPakTUYeCcKOro MCnonb30BaHuUA.
OcHOBHOE BHMMaHue ypenAeTcA
PYyHKLUMOHANbHBIM XapaKTepUcTKam
npoaoykumn. Takxe perynapHo
nposoATCA uvwHAMBUAOYaAllbHblIe
CeMUHapbl, OPUEHTUPOBAHHbIE Ha
KOHKPETHOr0 KJIMEHTA, C Yy4EeTOM
0COBOEHHOCTEN NMpoeKTa.

KoHcynbTauMoHHaA noaaepxka
OBO

KBanunuumnpoBaHHble cneunanncTbl
OBO okasbIBatoT KOHCYNbTAUMOHHbIE
yCcnyry v MHpOPMaLMOHHYIO NOAAEPXKKY
Ha BCeX CTauAX peanmsaunm npoekTa.
Heobxoanmyto uHpopmauunio wn
KOHCynbTaumio Bbl MoXkeTe nonyyuntb
no TenedoHy Unn 3. NoyTe.

FopAYaA NUHUA TeXHUYeCcKow
noanepXXKu no TenedgoHy:

FopAYaA NMHUA TEXHMYECKOMN
noaAaepXXkKu no cakcy:

FopAYan NUHKUA TEXHUYECKOM
noaaep>XKu no as.noyre:




OBO Construct KTS:
[MporpammHoe obecneyeHne npoLeccosB
NnaHMPoOBaHMA

i
DEE B0 ARAS - ke S BT erdOE IR T

B b [T

MNpepnaraA nporpammHoe obecne-
yeHue OBO Construct KTS Ha ocHoBe
AutoCAD, komnanua OBO npegoc-
TaBnAeT MPOEKTMPOBLUMKAM,
MOHTa>XHUKaM U apXuTeKTopam
COBEPLUEHHO HOBblE BO3MOXHOCTU
ANA NnaHnpoBaHnA kabeneHecyLmx
CUCTEM.

Hapaany ¢ nomowbio B Bbibope
onTumanebHou kabeneHecylen
cuctembl OBO Construct KTS
npepnaraetT WMHCTPYKUMM MO
NPOEKTUPOBAHMNIO KabenbHbIX Tpacc
C NMOMOLb MHTEFPUPOBAHHOIO
penakTopa, a Tak>Ke UHCTPYKLMUK Mo
KOMMIEKTOBAHWNIO CUCTEM MOBbILLEHNA
>KMBYYECTU KOHCTPYKLWIA COrnacHo
DIN 4102 yacTb 12.

MoaopobHaa cneuudunkauyus,
cchopMmrpoBaHHanA Ha OCHOBE 3anpoca,
oTpaXkaeT KONMHYEeCTBO HEOBXOAMMbIX
MaTepuanos 1 LeHbI-6pyTTO.

Ba)kHenwwme acnekTbl

nporpamMmmHoro obecne4yeHua:

» [lo6aBneHne KabesnbHbIX Tpacc
B O6LUMIA NNaH (Mo OTAENbHOCTH
U B KOMIJEKCE)

» Bo3MOXHOCTb 3aaBarthb oboe
pacnonoxeHue kabens Bpy4Hyto

» ABTOMaTU4YECKMWI pacyeT
Harpysku ctaHgapTHbIX
NMOABECHbLIX KOHCTPYKLUMI

» VY 00o6bHOe MHTEerpnupoBaHHoOe
MeHIo anA Bblbopa nagenui KTS

» CospaHune noapobHbIX
cneunduKaumn ¢ BO3MOoX-
HOCTbIO 3KCMOPTMPOBaHUA B

Microsoft Excel
» AKTyanusauma 3aperncTpu-

pPOBaHHOW NMporpaMmMbl No e-mail

» BcTpoeHHas cuctema nog-
LEePXKM hyHKLMOHMPOBaHNA
nporpammbl

» OyHKUMA aBTOMATUYECKON
noanmcu

» [NpocTtoTa 1 ygobcTeo nobas-
NEHVA N N3MEHEHMA (PaCOHHbIX
netanen

=nrAauEEw D
gt

» PasnuyHble BapuaHTbl A3blKa:
HeEMEeLUKUN, aHTNUACKURM,
opaHLly3cKui, Yeluckmin. Cnmcok
ncnornb3yembiX A3bIKOB MOCTOAHHO
MOMnosnHAEeTCA.

Hapagy ¢ nporpammHbiM obec-
neyeHem NpPoLEeCCOB NiiaHMPOBaHWA
OBO Construct KTS, MOXHO 3arpy3nTb
¢ pomatuHen ctpanumubl OBO yao6bHbIN
VHCTPYMEHT A1A Bbi6opa ONTUMasibHOM
kabeneHecyLLen CUCTEMbI, a TaKXe
pacyeTa 3arpy3ku kabena u
Ko3hpULMEHTA 3anoIHEHNA.

TexHn4yeckne ykasaHua:

lMporpammHoe o6ecneyenne OBO Construct KTS
MOXXHO 3aka3saTb y coTpyaHnkos OBO nnn 4epe3
MHTEepPHET no agpecy: www.obo.com.ru

Brumanne: nporpamma AutoCAD ponxHa 6biTh ¢
2000 o 2006 Bepcuto (nosHaa BepCcusa uam
obieryeHHasA Bepcus)

lMporpammHoe obecrnevyeHue B no1HOM obbeme
MOXKET ObITb PeAoCcTaB/IeHO A/ TeCTMPOBaHUA
Ha nepuoa 14 agHeu. 1o OKOHYaHUIO CpoOKa
TeCTUPOBaHUA nporpamMma aBToOMaTu4eCcKu
oTKMoYaeTcA. [na aanbHenLero ncrnonb30BaHnsa
nporpammsl He06X0AMMO 3apPerncTPUpPoOBaTbCA U
onnarnts 80 Euro.

Microsoft Windows wu Excel aBnAawTca
3aperncTpupoBaHHbLIMN TOProBbIMU MapKamm
komnaHuu Microsoft Corporation, USA. AutoCAD
ABJIAETCA 3aperncTpupoBaHHON TOProBoi MapKou
komnaHum Autodesk Incorporation, USA.

KTS 11



OcHoBbI npouecca nyaaHMpoBaHUA

NMnaHMpoBaHue Ha NepcneKTuBYy
Kakol Bug, kabena ncnonb3oBaTtb?
B kakom konu4yectse? OnTumanbHa
nu BblbpaHHaA KabeneHecyuwan
cuctema? Kakme HeoXnagaHHOCTHU
MOTYyT BO3HVKHYTb B X0[4€e NpoeKkTa
W nocne ero peanusauumn?

Halum cneunanncTbl OTBETAT Ha BCe
3TW 1 MHOTMe apyrue sornpocol. Ha
BCEX aTanax npoekTa OHW 6yayT
Ha4e>XHbIMM BbICOKOKBaNUpuum-
pOBaHHbLIMU NapTHepamu; 6bICTPO
OKa>XyT MOMOLLb B peLLeHnr Npobriem
V1 NpY HEOBXOAUMOCTH MOPEKOMEHAYIOT
HOBbIE MYTN PELUEHUS.

12 KTS

YuuTbiBaTb YC/IOBUA KaXaoro
YyacTHOro cny4as

Hy>XHO nn y4yuTbiBaTb Npu
nnaHnpoBaHum KabeneHecyLien
CUCTEMbl BO3AENCTBNE BHELUIHUX
CUCcTeM, TakKux Kak oborpes,
BEHTUNAULUWA, CaHWTapHble
KOMMYyHMKauum? O630pHbIN NPOEKT,
CO34aHHbIW COBMECTHO CO
cneunanuctamm OBO Bettermann,
nomoxeT Bam B peLeHun nogo6HbIX
BOMPOCOB.

MporpammHoe obecneyeHne OBO
Construct KTS no3BonAeT He TONbKO
6bICTPO BbINONHUTE paboTbl NO
NnaHWpPOBaHUIO N KOHCTPYUPOBaHMIO,
HO N NpU HEOBXOAMMOCTU NEerko
aganTmpoBaTb UX K HOBbIM
TpeboBaHNAM.

Momowb coBeTOoM U Aenom

YXe Ha cTaauu nnaHupoBaHuA
cneuymanucTbl roOpAYen JINHUK
TexHnyeckon nognepxku OBO
nomoryT Bam coBeToM u genowm.
VMicnonb3yinTe AnA CBOMX MPOEKTOB
HoOBenwune pa3paboTkKm
npodgeccnoHanos OBO B obnactu
KabeneHecyLnx CUCTEM.

Y Bac ecTb BO3MOXHOCTb
BOCnonb3oBaTbCcA npodgec-
CVIOHaNbHBIMU 3HAHUAMMU 1 OMbITOM,
HakoneHHbIMK cneumanuctamm OBO
Bettermann 6narogapA MHOro-
YMCIEHHbIM NPOEKTaM, peannso-
BaHHbIM No Bcemy mupy. OBO:
ynpasneHune aHepruen - VIHten-
neKTyasnbHble peLleHna 41A SHepre-
TUYECKMX U MHDOPMALIMOHHBIX CETEN
6yayuiero.



LLlar 3a warom K ycnexy.
OcHoBbI NflaHNpoBaHNA KabeneHecyLwmx CUCTeM

Bonpoc 1
[oe npumeHAloTCA KabeneHecywme CUCTeMbI?
cTp.14

Bonpoc 2
Kakoun Tnn kabenAa npumeHAeTcA?
cTp.18

Bonpoc 3
Kak paccuntaTtb 06bem kKabena?
cTp.20

Bonpoc 4
Kak BbibpaTb cuctemy noaxogAwero obbema?
CTp. 22

Bonpoc 5
Kak paccuutatb Bec kabena?
CTp. 24

100-600

Bonpoc 6 N
Kakana kabenbHaA Harpyska y pasHbix cUctem? M= N ]
Kak Bbl6paTb ONTUMasnbHyto KabeneHecyLwwyo CUCTEMY?  onl = -
CcTp. 26 o | o

Bonpoc 7
Yem 3achmkcmpoBaTth KabeneHecyLyo cnctemy?
cTp. 32

KTS 13



Ae npumeHAloTCA KabeneHecyuwme cucTembl?

FanbBaHU4yeckoe LMHKOBaHUe

» ONEeKTPONUTNHECKOE LIMHKOBAHWE B COOTBETCTBIM
DIN 50961

» TonwmHa NoKpbITUA B cpesHeM OKomo 2,5-10 um

» B cooTBeTCTBUM C MHCTPYKUMen RoHS

O6nacTb NPMMEHeHWA: NPOBOIOYHbIE NOTKU, MenKue
netanu, Takme Kak 60nThl, Wanbbl, ranku.

L|BeTHas MapKupoBKa 1 MUKTorpamma Ha
M0BEePXHOCTU U3JENNS G

an/IMeHEHI/Ie B NomMeLleHUnAax

OnAa npumeHeHnAa B nomeweHnax komnanuma OBO

npegnaraet KabeneHecylwme CUCTEMbI, NpoLIeaLmne

ranbBaHUYECKOE MM ropAYee UMHKOBaHNE KOHBENEPHbIM

meTonoM. OHM 0COBEHHO NOAXOAAT ANA CyXMUX BHYTPEHHNX

noMeLleHnn, He UCNbITbiBalOWNX BO34ENCTBUA

arpeccuBHbIX Cpea.

FopAYee KOHBeWepHoOe LMHKOBaHue

» [OpAYee KOHBENEPHOE UMHKOBaHNE B

COOTBETCTBMUU
co ctaHgapTom DIN EN ISO 10327 (npexHue
ctaHgapTbl DIN EN 10147 n DIN EN 10142)

» TonwwmHa NoKpbITUA B cpeaHeM 0Kono 20 M

» Ha cTbikax cTasnbHbIX IMCTOB HAHOCUTCA KaToaHaA
AHTMKOPPO3uiNHanA 3awmTa TonwmMHom o 2,0 Mm.
O6nacTb NPUMEHEHMA: NPOAYKLMNA U3 NNCTOBOWM
cTanu, Hanpumep: KabenbHble NIOTKWU, (PacOHHbIe
aetanu n nepemblyKu.

LiBeTHas MapKupoBKa 1 MUMKTorpamma Ha
MOBEPXHOCTU U3AENNS

FS

lanbBaHNM4Yeckoe UMHKoOBaHne

14 KTS




Kabelrinne/-leiter

=
Parameter

Anschlul I Hach oben 'I Breite 500 j‘ GI:PDS
Rinnen
Tyvp IL BOMNS 'I Oberflache FS 'I 5 Leiter
Trennstege ID & }E? ¢ BS§
B <%l Lobeh

i Eigenschaften

Best.-Mr. ‘ Tvp | Beschreibung ‘
[CE208052 L ESONS Kabelleiter NS BOX500 FS

NMpumeHeHMne BHe NomeLeHUM

,D,J'IFI npuMeHeHnA BHe I'IOMGLLI,GHVIVI 1 B CbIPbIX MOMELeHnAX
OBO npepnaraet BapyaHTbl UCMIOSNTHEHWA KabeneHecyLmx
cucTem MeToaom l'OpFl‘-IGI7I OLUMHKOBKUW norpy>xeHunem
U ABONHBIM MOrPY>XEHUEM.

ropﬂ-lee UUMHKOBaHMe mMeToAOM NOrpy>XXeHuA

» [OpAYee UMHKOBaHNEe MeTOAO0M NMOrpyKeHus

COMMACHO FopAYee UMHKOBaHNE METOAOM ABONHOrO
ctaHpapty DIN EN ISO 1461 norpyxenna

» TonuwHa nokpbITvA B cootBeTcTM ¢ DIN EN ISO 1461 > MOrpy>XeHue B LMHKO-anioMmHIesbIi cnnas s
COCTABNAET OKOMO 40-60 M cootBeTcTBUM ¢ DIN 10327

» MecTa cpesoB noaBepraioTCA AOMNOHNTESbHOV > TONMHA MOKPLITUA COCTABNACT B CPEAHEM
OLVHKOBKE [NA 3aLUMThI OT KOPPO3WN. 40-60 um
O6NACTb NPUMEHEHIA: NPOAYKUA M3 NMCTOBOV > Ha CThIKaxX CTaslbHbIX JINCTOB HAHOCUTCA KaTOHaHA
cTanu: kabenbHble NOTKM, (hacoHHbIe AeTanu, aHTVKOPPO3MIHaA 3alLyTa TOMWMHON A0 2,0 kM.
MepeMbIYKY 1 NpUBapUBaeMbie AeTanu, Hanpumep: ObnacTb MPUMEHEHVA: U3Aenua U3 NUCTOBOW cTanw,
NOABECHDIE CTOMKMN, KPOHILITEMHb], MONEPEUMHb. TakMe Kak KpbilKY, NEepeMbidKy, LITAMNOBaHHbIE

petanm.

I'opﬂ'-lee UMnMHKOBaHne MeToAaoM rorpy>xeHunsa

KTS 15



Fne npumeHAloTCcA KabeneHecyuwme cuctembl?

MpumeHeHUe Npu CTPOUTENbLCTBE
TOHHeJeu, B NuieBoun Ui Xumn4eckou

MPOMbILWWTIeHHOCTHU

CTponTenbCTBO TOHHENEN, XMMNYECKaA U NULLEBan
NMPOMBbILLSTIEHHOCTb: i
MHorpa okpyxkatowana obcTaHoBKa npeabABAAeT z
NOBbIWEHHbIE TPEOOBAaHNA K UCMOSTHEHNIO CUCTEMBbI. '
[lna Takux cnyyaes komnanua OBO npegnaraeT cuctembl
13 HEPXXaBEILLEN CTasIn, KOTOPbIE MPEKPACHO NOAXOAAT
ONA cMTyaumi co cneuunanbHbIMU TPeOOBaHMAMU K
BHELWIHEMY BUAY Kak, Hanpumep, Npu OTKPbITOM
NpoBOJKe.

CucTtembl M3 Hep)KaBeOLWEeNn cTanmn noapasaenAarTcA
Ha cnepylowmMe KaTeropuu:

1. V2A HepxaBetowan ctarnib  Homep mateprana 1.4301
2.V2A HepxxaBetowwan ctanb  Homep matepuana 1.4571

V2A HepxxaBelowan ctanb

Homep matepuana 1.4301, o6o3HayeHue OBO V2A
» EBponeiickunin Homep maTtepuana 1.4301

» AMepurkaHckoe 06o3HadeHne matepuana 304

» [NprBapuBaeMble 31EMEHTbI NOKPbIBAIOTCA

[OMOMHATENBHO
» HenpvBapuBaemble 3N1e€MeHTbI NMPOMbIBAIOTCA U
L{BeTHasa MapKnupoBKa n nMKTorpamMmmMma
OHMLLAIOTCA OT CMa3KK Ha M0BEPXHOCTY N3ANNS V2A
O6nacTb npumeHeHua: nporpamma V2A B nogpasgene

«CncTemMbl M3 HEPXKaBEIOLLEN cTanm».
LlBeTHaFI MapKnUpoBKa n NnMKTorpamMmma

V4A Hep)KaBelou.laFl cTanb Ha [MoBepxXHOCTU nsgenvda

Homep maTtepuana 1.4571, o603Ha4yeHne OBO V4A

» EBponenckuii Homep matepuana 1.4571

» AmeprKkaHckoe 0603HadeHne mateprana 316 / 316 Ti

» [MpvBapnBaeMble 3IEMEHTbI NMOKPbLIBAIOTCA

[LOMOMHUTENBHO
» HenpvBaprBaemMble 311eMeHTbI MPOMbIBAIOTCA U
OUMLLAIOTCA OT CMa3KM
O6nacTb NpumeHeHuA: nporpamma Bbibopa V2A B
nogpasaene »CnUCTEMbI U3 HEpXXaBEILLEN CTann«

16 KTS



NMpumeHeHMe B obnactaAx ¢ 0cobbimu
TpGGOBaHVIFIMI/I K BHelWHeMy BUAay nnu
B yC/10BUAX BpeagHoOro BO34eNCTBUA
OKpy>KatoLwien cpenbl

VMcnonb3oBaHune kabeneHecyLwmx CUCTEM C LBETHbIM
MOKPbITYEM CTAHOBUTCA BCe 60ree nonynApHbIM. IMoKpbITHe

MOXET HOCUTb AEKOPATVBHbIN XapaKTep, a TakxXe CIyXMUTb
DOMOSTHATENBHOW 3aLLUMTON OT KOPPO3UN.

1. LiBeTHOE AieKOpaTUBHOE NOKpPbITUE

» KabeneHecyluan cuctema B BapraHTe UCMOMHEHNA 2. MokpbITHE C LieSblO 3alUTbl OT KOPPO3UU
FS (ropAdYan KOHBeepHan OLIMHKOBKA) > KabeneHecyllas cuctema B BapuaHTe UCTONHEHNA
» Bo3MOXHa MocTaBKa BCex UBETOBbIX FT (ropAvan ouMHKOBKa METOAOM MOrpy>KeHWs)
BapuaHToB RAL » Bo3moykHa nocTaBka BCEX LIBETOBbLIX BapUaHTOB
» [OKpbITUE BUAMMBIX MOBEPXHOCTEN WU CUCTEMBI RAL

» Bbicokaa mexaHnyeckas CTOMKOCTb NOKPLITUA K
XUMUYECKOMY BO3AENCTBUIO

NOJTHOCTbIO
> I'IpM OTKprTOVI npoBogke cuctemMa BbIMNONMHAETCA B
TOM >Ke LiBeTe, B KOTOPOM BbINOSIHEHA BCA

KOHCTPYKLMA Cucrtembl ¢ UBETHBIM MOKPbLITUEM HE NPeaCcTaBeHbl B

» PazfeneHvie nHUN ¢ pasHbIM HAMPAXEHeM Unm OaHHOM KaTanore. Bcto nuHdopmauuto no aTum cuctemam
pasHLIMW PYHKLIMAMU. HanpyuMep: CUHWIA LBeT — ceTb  Bbl MOXXETE 3anpocuT y crneumnanicTos OBO no Ten.,
230/400B, kpacHbI LBeT — criaboTO4HbIE NTUHUN bakcy, an. nouTe.

(TenedboHHbIE NpOBOAA, NMPOBOAA 3MEKTPOHHOM
06paboTKM AaHHbIX).




Kakou Tun kabena npumeHaeTcA?

NMpn BbLIGOPE ONTMMAaNbHOW 3KPaHMPOBaHMA JOMKHbI pacnonaratecA  Bettermann ana Bcex aTux obnacten
kaberneHecyLLen CYCTEMbI BXHO 3HaTb, Ha HEKOTOPOM PacCTOAHWUM APYr OT  MPUMEHEHWA UMEIOTCA UHAVBUAYaNbHbIE
Kakon Tun kabenAa HeobxoAMMO  Apyra, Wi CUIOBbIE MMHWW, ANA KOTOPbIX  PELLEHUA.

UCTONb30BaTh. YyBCTBUTESbHBIE IMHAM  CRedyeT YYnTbiBaTb CYLLECTBEHHOE

nepefaym AaHHbIX, KOTOPbIE B LIeNAX  HarpesaHue — B nporpamme OBO

O6nacTb NpMMEHEHUA: OT cNaboTO4YHbIX A0 CUMOBbIX
KabenbHbIX TIMHUIA

KabenbHbiti noTok RKS
paumoHanbHas cuctema KabesibHbIX I0TKOB

KabenbHbii noTok MKS
cuctema kabesibHbIX TOTKOB CPEAHUX Harpy30K

KabesnbHbix noTok SKS
cuctema KabesibHbIX IOTKOB TAXE/bIX Harpy30K

KabesnbHbix noTok EKS
cuctema kabesibHbIX TOTKOB CBEPXTAXKEbIX HArPy30K

KabenbHbix notok DKS
cuctema nepopnpoBaHHbIX KabesibHbIX T0TKOB
C BblBOAaMU Ha AHE

KabenbHbix noToK IKS
cucTemMa MOHTaXKHbIX KabelbHbIX 10TKOB

MuHu-kaHan AZK 050
KaHas gna nogsoaa nuTaHusa K 9/1eKTP0060Pya0BaHNIO

Yka3zarenb cucrem kabenbHbIX JIOTKOB cTp.102

O6nacTb NpUMeHeHuA: MHPOPMaLUNOHHbIE CeT!,
TeneOHHbIE 1 KOMMYHUKALUMOHHbIE JIMHUN.
MpuroaHbl ANA MCMNONb30BaHNUA B MPOMEXYTOUHbIX
nepeKpbITUAX.

lMpoBonoYHbINi notok GRM
lpoBonoYHbIN 10TOK Magic (co BCTPOEHHbIMYU COeANHUTETbHbIMMU
anemeHTamm)

lpoBonoyHbii notok CGR
C-06pa3HbIi MpOBOTOYHBIN T0TOK

Ykasarenb cuctem npoBOsIOYHbIX JIOTKOB CcTP.156

18 KTS
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O6nacTb NpuMeHeHNsA: KabenbHble NMMHUN BONbLIOTO CeYEHUA.
Mpy NOMOLLM XOMYTOB MX MOXHO MPUKPENUTL K NepeknanuHam.
Bonbluana HecylaA cnocobHOCTb KabesrbHbIX TOTKOB TECTHUYHOIO
Tvna v xopoluaA BEHTUNAUMA obecrneynBaloT 6e3ynpeyHyo
npoknanky kabens.

LG 45 NS: nepghopunpoBaHHbii KabesibHbIN 10TOK 1IeCTHUYHOIO
TMNa ¢ BbICOTOM 6OKOBOM CTEHKM 45 MM 1 BCTPOEHHOM NepeKknaanHom
NS

SLG 45 NS: nepgoprpoBaHHbIN KabesbHbIN J10TOK IeCTHUYHOIO
TUna B yCMIeHHOM UCMOIHEHUN C BbICOTOMN 6OKOBOM CTEHKMN 45
MM 1 BCTPOEHHOM rnepeknaanHon NS

LG 60 NS: neppopunpoBaHHbIii KA6EbHbIN TOTOK 1€CTHUYHOIO
TVNa ¢ BbICOTON 6OKOBOM CTEHKM 60 MM 1 BCTPOEHHOM NepeKknaanHomn
NS

LG 60 VS: neppopupoBaHHbIi KabesibHbii T0TOK 16CTHUYHOIO
TMNa ¢ BbICOTOM 60KOBO CTEHKM 60 MM 1 BCTPOEHHOM NepeKknaanHom
VS

Yka3atenb cucrem kabesibHbIX JIOTKOB JIECTHUYHOIO TUNna

cTp.180

O6nacTb NPUMEHEHUA: AJ1A MOHTaXa, NP1 KOTOPOM PaccToAHNe
MedXXay oropamiu CoCTaBfAeT 60iee Tpex METPOB.

WKSG 110: nepghopunpoBaHHbI KabesibHbii 10TOK A71A 60/1bLLUNX
paccTtoaHui, BbicoTa 60K0BOM cTeHKM 110 Mm

WKSG 160: nepchopunpoBaHHbIi KabesibHbI TOTOK A5 60/1bLLUNX
paccTtoaHui, BbicoTa 60KOBOM CTEHKM 160 MM

WKLG 110: nepgopupoBaHHbI KaberbHbi 10TOK 18CTHUYHOTO
Tmna As 60bLnX pacCTOAHUNA, BbICOTa 60KOBOW CTeHKM 110
MM

WKLG 160: nepghopunpoBaHHbI KabeslbHbIN T0TOK 1eCTHUYHOIO
Tvna gnsa 60bLLINX PACCTOAHUM, BbicOoTa 60KOBOW CTeHKM 160
MM

WKL 200: kabesnbHbIl 10TOK IECTHUYHOIo Thna A8 601bLnX
paccroaHui, BbicoTa 60KoBoM cTeHkn 200 MM

Ykasarenb cuctem kabesibHbIX JIOTKOB A1 6OMbLUMX PaCCTOAHNMA
cTp.208

I'IporpaMl\na HeorpaHn4eHHbIX BO3MOXXHOCTEN. V|H,EI.VIBVI,D,yaJ'|bHO
KOM6MHMpyeMbIe n3genua npekpacHo noaxoaAT AnA KOMNNeKCHoro

MOHTaXa.

Munn-kaHan AZK 050
KaHas A/1f nogBoja NuTaHus K 371eKTpo060pyA0BaHMIo,
wupunHa 50mm

MuHn-kaHan AZK 100
KaHasn A4 rnogsoAa nuTaHusa K 371eKTPo060opyA0BaHUIO,

wupuHa 100Mm

lMpopuns BKK
npogub MOAYIbHbIX CUCTEM

Ykasarenb moAynbHbIXx cuctem cTp.270




Kak paccuutatb 06bem kabena?

OnpepeneHue o6bema Kabensa B
OBO Construct KTS

C nomMoLLbto HaLLero NporpamMmmMHoro
obecreyeHnA An1A KOHCTPYUPOBaHNA
n nnaHmpoBaHmna OBO Construct
KTS MOXHO nerko paccuntaTte 06bEM
Kkabens.

[lnA aToro camble pacnpocTpaHeHHble
TUNbl KabenA, coXpaHéHHbIe B
nporpamme, NepeHOCATCA HaXkaTnuem
KHOMKW B CANCOK Kabenen. 3atem

nonb3oBaTenb NOMYy4YUT comep-
>KaTenbHy MaTpuly ¢ cCoOoTBeTC-
TBYIOWUMMN A@HHBIMW NO O6bEMY
Kabens.

OvameTp npepocTtasnAeT Mano
uHdopmaumn o pakTUYecKom
noTpebHOCTN B NPOCTPaHCTBE AJ1A
kabenA. BocnonbaynTech (hopMynou:
(2r)2. 31O 3Ha4dYeHue oTpaxkaeT
peanbHyo NOTPEBHOCTb, BKKOYaA
NMPOMEXYTKMU.

- NMonesHoe
- ceyeHue cm?

OuameTp
B MM )

ee00c000000000000000

LnameTp kabesa u none3Hoe ceveHne lNone3Hoe cedeHne kabenda mogenmpyet [None3Hoe ce4yeHne cucTemnl ¢
rycTOo€E NPOCTPaHCTBO Py PeasibHoM COOTBETCTBYIOLLEN MUKTOrpammont
npoBoake
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1x10

1x16

4x10

4x16

4 x 25

&

6,5

10,5

12,5

MonesHoe
ceyeHue
cm?

0,64

0,9

1,69

MM

1x10
1x16
1x25
1x35
1x50
1x70
1x95
1x120
1x150
1x185

1x240
1x300

4x1,5
4x2,5
4x6

4x10
4x16
4x25
4 x35
4 x50
4x70
4 x95
4x120
4 x 150
4x185
4 x 240

10,5
11,5
12,5
13,5
585
16,5
18,5
20,5
22,5
25

28

12,5
13,5
16,5
18,5
215
25,5
28
30
34
39
42
47

MonesHoe
cevyeHue
cm?

11,56
15,21
17,64
22
27

T NMones3Hoe
Tun P, ceyeHue
MM >
cMm
5)

2x2x0,6 0,25
4x2x0,6 5,5 0,3
6x2x0,6 6,5 0,42
10x2x0,6 7,5 0,56
20x2x0,6 © 0,81
40x2x0,6 11 1,12
60x2x0,6 13 1,69
100x 2 x 0,6 17 2,89
200x2x0,6 23 5,29

Kabenu nepepaym gaHHbIX

MonesHoe
Tun ceyeHue

Kar. 5
Kart. 6

KoakcuanbHbI# NnpoBof,
(ctaHpaprT)

MonesHoe

namert
Tun A P, ceyeHue

Nuuna

SAT/BK 68 0,46
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Kak BbiOpaTb cuctemy
noaxoasfuwero oonema?

LLnprHa noTtka u BoicoTa 6OKOBOW CTEHKN ABMAAIOTCA
OCHOBHbIMY MapameTpamu AnA onpeaeneHna eMKOCTH
cuctembl. [leicTByeT NpaBuio:

Mpwn onpeneneHnn napaMeTpoB OTBETBETBNEHWN
OunameTp kabena He JOMKEH NPeBbIWaTh BbICOTY OOKOBOW ~ HEO6X0AUMO y4uUTbIiBaTh paanyc nsrnba kabens.
CTEHKM KabenbHOoro noTka.

Mpu npoknagke kabenA cnegyeT y4nTbiBaTh AaHHbIE
Mpu BbIGOPE cUCTeMbI crieayeT npeaycMoTpeTb 3anac  Hopm DIN 298-4 no Konn4ecTsy U BEHTUIMPOBAHWUIO
ob6bema 3anonHAEMOCTN NoTKa MUHMMYM Ha 30% Ha NpoBoAOB U Kabenei.
Crny4an BO3MOXHbIX U3MEHEHUI B HyayLiem.

Kabesb n npoBoga ¢ 04HOCIONHOM U MHOIOC/10MHOM
n30naunen:

Ha HenepgopuposaHHOM
KabesibHOM /IOTKe
Hanpumep, Tun MKSU

OTasioHHbIV BUA yKNaaKkv Ans
onpepgeneHns 4onycTu-
Mo# Harpy3ku no Toky: C

Mpu BLIBOPE CUCTEMbBI ONPEAENEHHON 3aN0IHAEMOCTH
Heob6X0AUMO YYMUTbIBATb, YTO NPU pasaeneHnn NMHUA Ha nepgpopnposarHom

HEOBXOAMMO COBMIIOAATL TPEBYEMOe PACCTORHME Mexkay ~— <@0e/kHom notke
rOpPU30HTasIbHO
HUMN. W BepTUKasibHO

Hanpumep, Tun RKS/MKS

OTanoHHbIV BUA yKNaaKkn A
onpeaeneHns 4onycTMmon
Harpy3sku o Toky: E nnm F

Ha npoBosi0YHbIE JIOTKMN
Hanpumep, Tun GR-Magic

OTasioHHbIV BUA YKAa[KN A8
onpeaeneHns 4onycTumMon
Harpy3skwu ro Toky: E, F unn G
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PacyeTt 3anonHAemocTu KabesibHOro fI0TKa ¢
nomoubio OBO Construct KTS

PacueT 3anonHAemMocTy KabenbHOro T0TKa, NPUBEAEHHbI
paHee, MOXHO PacLUMpUTb C MOMOLLBIO MPOrPaMMHOIO

obecneyeHna OBO Construct KTS. lNocne BBoaa Bcex
TpebyeMbix NapameTpoB Mofib30BaTENb NonyvaeT
NoApoO6HY MaTpULy C AaHHLIMU MO KOIMPPULMEHTY
3anoJiHeHnA B npoueHTax B 3aBUCUMOCTU OT BbICOTbI
B6OKOBOW CTEHKU U LUMPUHBI KabeneHecyLLen CUCTEMbI.
LiBeTHOe n3obpa>keHne MOACHAET AoNyCcTUMble
paccToAHUA Mexay onopamu kKabeneHecyueun

CUCTEMbI.

BeckoHe4Hoe pa3Hoobpa3ue.

CooTBeTcTBYylOWAaA cuctema gna noboun uenu.
Mpu BoIbOpE KabeneHecylen cucTemMbl HEOOXOANMOWN
3anonHAeMOCTU NOMOXeT cneaytowana Tabnuua. OHa
NOACHUT B3aMMOCBA3b MEXAY LUMPUHOM NIOTKa Un
KabenbHOW NecTHUUbI, BbICOTON BOKOBOMN CTEHKU U
nonesHbiM cedeHuem. MNMpu aToM cnepyet obpaTuTb
BHUMaHMe Ha pasHuLy MeXAy NMUHUAMM Nepeaadn AaHHbIX
1 CUNOBBLIMU IMHUAMW NPU PaBHOM obbeMe: ANnA NUHUIA

Hanp. ANA CUNOBbLIX JINHWNA
KabenbHble NoTKu wupuHon 300 MM
BbicoTa 60koBOM CTEHKM: 35 MM

0O630p NonesHbIX Ce4EHUN

[nAa nyywero opMeHTMpoOBaHMA Nofe3Hble ceYeHnn
npuBoAATCA B Tabnuuax B Hayane COOTBETCTBYIOLLEN
rnasbl C NPOAYKTOM.

Kaelrinnanbroitan It ;:n
10 4 )

i A

atpriochung 7 % 2207
s i ur Trencioted

System

» Durchgangae
» Ensatz von e
etestond

hung 112 A0 mm

DKS/IKS- :
Rer Boderiochung

» Kebeltnne mit Bodaniod i
» A Brate 200 n‘\n"v{r.r;\ ‘.;\—:—\
ourchimng
ko \r\?‘ @10 mm 100 - 300 mrh,
Aaterialstarks 1
2 k o oo 1400 - GO0 OO

e

ol pch
rig irlhvidush WOF

nepefayun AaHHbIX BbIOUPAOT Y3KUIA, BbICOKUIA NOTOK, a
[ANA CUNOBbIX NIMHWIA 6OSbLLE NOAXOAMT NAOCKOE LUMPOKOE
ncnonHeHue notka. MNpu BbIBOpe ONTUMAaNbHON CUCTEMBI
cnepyeT yunTbiBaTb Takxke o6wme Hopmbl DIN/VDE (ot
0298 T1 po T4), KoTopble NPeAoCTaBNAIT NHGOPMALNIO
0 CTeneHu Harpesa Kabena B 3aBNCUMOCTU OT NIOTHOCTU
ero pacnosioKeHna wunu TemnepaTypbl OKpy>KatoLen
cpeabl.

A
A

45
A

“

Hanp. AnA JIMHWA nepeAaydn faHHbIX
KabenbHble NoTKK WwuprHon 100 Mm
BbicoTa 6okoBor cTeHku: 110 MM

MNone3Hoe ceyeHue Ha CTpaHMLaxX C ONMcaHuem
npoaykTta

MoACHEHWA K NONME3HbIM Ce4YEeHNAM OTAENbHbIX TUMOB
NpVMBOAATCA TakXe B CBA3M C COOTBETCTBYIOLWUM
3NEMEHTOM.

pelrinnen-Dytetes =~

Malk ¥
Nutz- | Mafb x
o | lach- | Lange 4
T |Brete \stétke el

\pelrinne RKS
= sc:::}n_ \ o

| g | oom | omm

e lao | —
50| 0.75| 3000 Ho—
mE S| 7o w0 | | T
& RKsmu 100{ 0.7 3000138 50| 100
g7 N o ets| 150/0.75| 30001ER 1 opl 15
Y RKS §20| 200|075 3000;‘_1;8 | 200 25
& lR‘l((z 30| 300|075 3006';;)3 a00| 3%
. RKS 640 ol 0'g\ 208 | 400 4
£ \nu!—‘, 50| 500 02 ?‘,Erm'a aeg | 500 9
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Kak paccuutatb Bec Kabena?

BapwuaHT 1: OpneHTaumnA Ha BeIMYUHDI, NOJTYYEHHbIE
OMbITHLIM NyTEM.

Cpe[HIoto Harpy304Hyo CNoCO6HOCTE KabenbHOro noTka
MO>XHO MPVMEPHO OMNPEeAEeNUTb Ha OCHOBaHUM BENNYNH,
NOJTyYEeHHbIX OMbITHLIM MyTeM. [1pn 3TOM ANA CUCTEMBI
C BbICOTOW nonepeynHbl 60MM Ha MeTp KabenbHoro
JI0TKa U KabenbHOW NECTHULbI MPUXOANTCA 3HAYEHNE
Ha rpagukax nzobpaxeHa Harpy3o4Has crnocobHOCTb Ha

OCHOBE OIbITHbIX BEINYUH 41151 KA6EIbHOIo J10TKa C BbICOTOM
rnoniepey4nHbl 60 MM, npu wmupuHe kaHasaa 100 - 600 mm.

100 mm 200 mm 300 mm 400 mm
15 krim 30 Krim 45 Krim 60 Kr/m
&
g
o —
©
BapumaHT 2:

dopmyna pacuyéta cornacHo ctaHgapty VDE 0639 T1
DIN VDE 0639 T1 (kabeneHecyLume cucteMbl) npegnaraet
ONA pacyeTa MakcMMasibHOW AOMYyCTMMOMN KabenbHon
Harpysku cneaytowyto popmyny:

_0,028 H

Ka6enbHana Harpyska (F) =
M X MM 2

X nosnes. ce4.

Mpumep:
KabenbHbln n10TOK pasmepom 60 mMm x 300 MM u
nosie3HbIM ceyeHvem 178 cm?

x 17.800 mm 2 = 500 H/m

Ka6.marp. (F) = 0028 H
M

M 2
lMepecyeT U3 HbOTOHOB (H) B KMMorpammbl (Kr)

10 H ~ 1 Kr - B HaweM cfny4yae 9TO O3HA4aeT:
500 H/m = 50 kr/m

CornacHo Hopmam 0639 T1 Harpy3ku 50 Kr/m
MO>XHO ,OCTUYb B KabesIbHOM JIOTKE C pa3mepamu
60 x 300 Mmm.

24 KTS

15 kr Ha 100 MM WwKrpuHbl. OgHako, 6onee HageXHbIM
MEeTOAOM, YEM OpPUEHTAUMA HA BESIMYMHBI, MOyYEHHbIE
OMbITHBIM NyTEM, ABAAETCA OnpeaeneHne KabensHon
Harpysku no ¢oopmyse B COOTBETCTBUM CO CTAHAAPTOM
DIN VDE 0639 T1 (BapuaHT 2) Wim B COOTBETCTBUM C
OaHHbIMW NPOU3BOAUTENA (BapuaHT 3).

600 mm
90 Kkrim

500 mm
75 Krim




BapwuaHT 3: To4HbI/ pacyeT B COOTBETCTBUMN

C AaHHbIMU Npou3BoOAUTENA

BO3MOXHOCTb Af1A TOYHOro pacyeTta Beca kabena
npenocTaBnAeT 60MbWMHCTBO NPOU3BOANTENEN, Y
KOTOPbIX MOXHO 3aKa3aTb COOTBETCTBYIOLUME CMINCKN
nnm Tabnuubl.

HdencTBUTENbHbIN BEC pa3sINYHbIX TUNOB Kabens:

M3onupoBaHHbIN M3onupoBaHHbIN
CWUJI0OBOM NpoBOA cunoBou Kabenb

L S

KabenbHana KabenbHan
Harpyska Harpyska
Kr/m Kr/m
0,08 1x10 0,18
0,105 1x16 0,24
0,155 1x25 0,35
0,23 1x35 0,46
0,33 1x50 0,6

0,16
0,23
0,33
0,46

o
)
©

BaxxHo: B paHHOM crny4ae peyb UAET O cpefHux
3HaYeHUAX, KOTOpble MOryT OTNIMYaTbCA B 3aBUCUMOCTU
OT npon3BoanTeNA. TOYHblE 3HAYEHNA MOXHO HanTu
B JAHHbIX NPou3BoauTenNA.

JInHum cBA3n

KabenbHan KabenbHanA
Harpyska Harpyska
Kr/m Kr/m
4 x 50 2,3 2x2x0,6 0,03
4x70 3,1 4x2x0,6 0,035
4x 95 4,2 6x2x0,6 0,05
4x120 5,2 10x2x0,6 0,065
4 x 150 6,4 20x2x0,6 0,11
4 x 185 8,05 40x2x0,6 0,2
4 x 240 1 60x2x0,6 0,275

100x 2 x 0,6 0,445

KoakcuanbHbIW NpoBoA,
(ctaHpaprT)

7

JIuHua SAT/BK 0,06
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KakaAa kabenbHaA Harpy3ka y pa3HbiXx cuctem?
YacTb 1: noTku n kabenu

He6onbuwoi rpachuk - 60nblion 06bem
MHpopmMaLuu.

Kab6enerecyLume cuctembl OBO noasepratotea
VCMbITaHWAM Ha COBCTBEHHOW WCTIbITaTENbHOM
YCTaHOBKE Ha Harpy304Hy CNOCOBHOCTb
Pa3HbIX 3IEMEHTOB, TaKNX Kak KabesbHble
NOTKW, KabesbHble NeCTHULbI. Peaynsratbl
YCMbITaHWUA n30bpaxkatoTcA B BUAE rpadivka,
KOTOpbI Aanee 6yneT Mno3aTanHo
PaCCMOTPEH.

LnpnHa ) Harpyska B kH/m
nponetasm T

OcHoBy ucnbiTaHni coctaBnaT ctaHgapTsl DIN EN [ |

61537 wrn DIN VDE 0639, Mocre NpoBeaeHIs UCTbITaHNA o) S |
Harpy3kKon AfA KaXk[oro afieMeHTa MOXeT ObiTb i_iﬂzﬁ ™ ﬁ:t 253%5
onpegeneHa MakcvMmasbHaA Harpyska B 3aBUCYMOCTU B ™ 0o oo
OT paccToAHMA MexXay onopamu n crneunu4eckumm 05| =2 ™ o=
napameTpamun U3Lenui, Hanpumep, pasMepoB dIEMEHTA. . e ™N "
[na Hawero npumepa Mbl Bblopany KabenbHbIN JTI0TOK 025 s
MKS 60. lNnowanb, NOMeYeHHaAa CUHUM MapKepomM, ol 1o

CXeMaTU4HO oTobparkaeT IKCNepUMeHTabHYO -
KOHCTPYKLMIO C UBMEHAEMbIM PacCTOAHNEM MEXAY ' —
onopamu (L) B cpenHel 30He, a Takxke B OUKCUPOBAHHOM L
3HayeHun, pasHoMm 0,8 M, C NnepeHero 1 ¢ 3aiHero KoHua

kabenbHOro foTKa.
[ ]
0,8 1 1 1 1 0,8
1,50!! 100-600 | 30
1& ™ (i i%;f

1,25-1 e 25
Kakon makcumanbHbil Bec kKabenAa MoxeT OblTb 1,00--. 600 ™~ co |20
pasmelleH B Hanbosnbluem KabenbHoM noTke? JTy orsl = ™ I | S
NH(OPMaLMIO MPUMEHUTENBHO K CaMOMY TAXENIoMy 050 £= ™ 0
Tuny kabena (NYY) MOXHO HanTu Ha rpadumke B 025 .
3aBMCMMOCTM OT LUMPUHbBI NTOTKA 1 BbICOTbI 6OKOBOW o Lo
cTeHKu. [1nA Hawero npumepa (BblAENEHO CUHWUM LIBETOM) Ly v R«
AnAa notka MKS 60 wupuHor 600 MM 1 BbICOTOR 6OKOBOM T
CTeHKM 60MM MakcuMmarbHbI BeC Kabena cocTaBnaeT
90 kH/m.

[ ]
0,8 1 1 1 1 0,8
1,50 J 10&00 T 30
% 1,25 % 25
N~

1,00 600 600 20
HarpysodHaAa cnoCobHOCTb KabenbHbIX JIOTKOB B - N -
3aBMCMMOCT OT PACCTOAHIA MEX,Iy Orlopamu 0ToBpaskeHa ore e | I°
Ha rpachviKe B BUAE KPUBbIX HArpy3Km (CM. CUHIOK JINHIIO) o0 0
ana kabenbHoro notka MKS 60. CylecTBeHHbIM (hakTOpoM oz ¥
ANA Harpy304HOI CrOCOBHOCTM KabenbHbIX JIOTKOB HapAay I 0
C paccToAHMEeM MeX Ay ornopamu 1 BbICOToM 6OKOBOA -

—|

CTeHKU ABnAeTCA TOoJllWMHa mMaTtepuasna, KotTopasa
BapbmpyeTcA B 3aBUCMMOCTU OT TUMNa CUCTEMBbI.
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TeopeTu4eckn BOSMOXHbIE 3HAYEHWNA WNPUHbI OMop
ANA KabenbHbIX JIOTKOB NEepeYncrieHbl B OCHOBaHUU
Tabnuubl B 3aBUCMMOCTY OT OCW. Ha OCHOBaHWUM KpuBbIX
Harpy3ku MOXHO Ierko OnpeaennTb, B KAKON CTENEHN
nagaeT HarpysoyHaA CMOCOOHOCTb CUCTEMBI NP
yBENNYEeHUN paccToAHMA Mexdy onopamu. [lnAa Bcex
kabeneHecywux cuctem OBO npuHUManbHoO oencTeyeT
npaBnno (3a UCKOYEeHUEM NOTKOB AN1A 60MbLINX
paccToOAHUN): NO BO3MOXHOCTU HE MnpeBbilaThb
paccToAaHnA mex gy onopamu 1,5 m.

Kakan Harpyska BO3MOXHa AJ1A pasHbIX PACCTOAHMI MEXAY
onopamun? CooTBETCTBYHOLLYHO MHOPMaLMIO MOXHO JIETKO
HanTW Ha auarpavme. B Hawem npyvvepe (BblaeneH CUHUM
usetom) anA notka MKS npw wupuHe nponeta 2,25 M
MakcumasibHaA Harpy3o4HaA CrnoCcobHOCTb COCTaBNAET
0,75 KH Ha nporoHHbIn MeTp KabenbHoro notka. ObpatuTte
BHVIMaHMWe, 4TO B AaHHOM NpuMepe eMKOCTb kabenbHOro
NOTKa MOXET MNpeBbILLAaTh AONYCTUMYHO Harpy3Ky. Moatomy
MO BO3MOXKHOCTU He CregyeT npesbiaTb PEKOMEHAYEMOro
komMnaHmen OBO HopMasibHOro PacCTOAHUA MEX Y ONopamu,
paBHoro 1,5 m.

B kakomn cTeneHn Harpy3ka KabesibHOro f10Tka BNMAeT
Ha npormb noTka? ATy nHhopmaumo NpesocTaBnAaeT
opaHxeBan KpmeanA (W) CO 3Ha4YEHUAMN B MUNNUMETPaX
(NpMepHbIe 3Ha4YeHMA MO OCU C NPaBOW CTOPOHbI
anarpammbil).

Kak 6bIcTpo Bo3pacTaeT npornb kabenbHoro notka
Npv yBENUYEHUM PacCTOAHUA MeX Ay onopamm, MOXHO
onpeaenuTb C MOMOLLbIO OPaHXXEBOW KPMBOW. B Hawem
npumepe npornb AnNA WUPKHBLI nponeTta 2,25 m
cocTasnAeT OKono 12 Mm.

0,8 1 1 1 1 0,8

N

100-600 |

T %

N

30
25

20

1,50
1‘§T 1,25+

1,00 600

0,50

0,25

30
25

20

100-600 |

600

30
25

20

100-600 |

T %

N

20
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Kakaa kabenbHaA Harpy3ka y pa3HbiX cuctem?

YacTb 2: KpoHLWTENHDI

CyluecTBeHHOM YacTblo kabeneHecywwmx cuctem OBO
ABNAIOTCA MOHTAXHbIE 3NIEMEHTLI, NPEXAe BCEro
KPOHLUTEWNHbI 1 NOABECHbIE CTONKN. OHU COeanHAIOT

kabenbHble NOTKN 1 NIECTHWLbI CO CTEHOW U MOTONKOM L

N ABNAIOTCA, TAKUM 06pa3oM, Ba>KHbIMW COCTaBHbIMU
anemMeHTamu cuctembl. MNpy onpeaeneHnm Harpy304HOM
CNOCoBHOCTN KaberieHecyLen CUCTEMbl HE CTOUT

0CcTaBnATb 6€3 BHUMaHUA KPOHLITEWHBI U MOABECHbIE
cToliku. C BEIGOPOM ONTUMASBHBIX MPOAYKTOB MOMOXET

rpacuk.

KpOHLWTENH ABNAETCA YaCTbiO MOHTaXHOW CUCTEMbI, HA KOTOPON
YCTaHOBJEH KabenbHbIM UK pelleTyaTbivi NoTok. OH coeanHAeTeA
HanNpAMYO CO CTEHOW UMK C MOMOLLbIO CTOEK € noTtonkom. O
MaKCUMasnbHON Harpy304YHOW CMOCOOHOCTU KPOHLWTEeNHa
NMHGOPMUPYET Cepblit CTONOMK cnpaBa Ha AnarpaMme.

[Mpormb KpoHLWTENHa 3aBUCUT OT €ro LUMPWHbI, KOTOPas B HaLeM
npumepe MoxeT coctaBnATb oT 110 o 610 MM. KpuBble Harpysku
NPUCBOEHbI COOTBETCTBYIOLLEMY TUMY KPOHLITENHA.

KpuBas Harpy3ku Ha avarpamme npenocTaBfiAeT cBeAeHuA O
npornbe KoHUa KpoHLWTENHA Npu onpeaenéHHon Harpyske. B
HaweM npumepe (BblAENEHO KPacHbIM LIBETOM) Y KPOHLUTENHA
wupuHom 610 MM npu Harpy3ke 2kH nveeT MecTo nNpornd oKonIo
3,1 Mmm. lencTByeT NpaBuno: Yem Kopoye KPOHLITENH, TEM MEHbLLE
nporuo.

Ha onarpamme MOXHO HaWTV TakXXe AaHHble O Npornbe KpPoHLITenHa
Nnpv MakcumanbHOW Harpy3ke. Ha Hawem npumepe, BblAENEeHHOM
OpaH>XXeBbIM LIBETOM, 3Ha4YeHne Npornba KpoHLITENHA LWMPUHOWN
610 MM nNpu MakcumanobHou Harpyske 3,0 KH cocTaBnAaeT oKono
4,5 mm. InA ymeHblleHnAa npormba LeHTp TAXKECTU KabenbHON
Harpy3kun OO/MKEH HAXOANTBLCA Kak MOXHO 6inKe K HACTEHHOMY
KPEMMEHUIO UNN KPEMIEHNIO CTONKMN.

28 KTS
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Kakaa kabenbHaA Harpy3ka y pa3HbiX cuctem?
YacTb 3: Ctonka

|

Harpyska B kH/m ]

AnuHa cTQuikn
B MM

lMporn6 B
MM Ha KOHLe CTOVKMU

UHdopmauuma 1:

24 2000
Pa3nuyHble ANUHA CTOEK U WIMPUHA KPOLITENHOB E » / n
He TOMbKO LWMPUHA KPOHLLUTENHA, HO W ANMHA NOABECHOI CTONKM © ,/////
OKa3sblBaeT BIIMAHKE Ha Harpy304Hyto CrocOBHOCTL KabeneHecyLlen » // A
cucTeMbl. KpuBble Harpysku avarpammbl NpeaocTaBAloT JaHHbIe . // para
~ ™~ / gl
0 Harpy304HOM CrocoBHOCTU MOABECHBLIX CTOEK AnmnHON 600, . /é// 1
. o "]
1000, 1500 nnu 2000 MM C YHETOM LUMPUHBI KPOHLLTENHA. &
o —f+—++—+—+—+—+—++—+—+t
= 0 1,5 3,0 4,5 6,0 75 90
400 @———————+—+—+——+—»
0,9 1,7 26 34 43 51
G0 e

UHdopmauma 2:

24 2000
PacueT OTKJIOHEHUsA Ha npumepe E 2 // n
BecoBas Harpyaka BCeii CUCTEMbI "NO/IBECHAA CTOIMKA/KPOHLLTEIH/ ol // ol B
KabenbHbI NOTOK" BEAET K OTKIIOHEHWNIO MOABECHOW CTONKM OT 12 il -
BepTUKanu. 3Ha4yeHne OTKIIOHEHUA MOXHO OMpPefenuTb Ha OcH s //// /
B JIEBOM YaCTW Avarpammbl. B Halem npumepe (BblAENEH CUHUM ‘ ﬁ/:/, —
LIBETOM) 1A NOABECHOMN CTOWKM AMHON 1500 MM B KOMGMHALINK 3 é’/ —
C KPOHLUTEHOM LIMPUHOV 400 MM Npu BECOBOW Harpyake 4 kH = w0l P00 45 eeims a0
OTK/TOHEHME Ha KOHLIE CTOMKM COCTaBNAET OKOMo 14 MM. OO ST s i 0 Gl

NHdopmauma 3: " .
Pac4éT oTKSIOHEeHUA Npy MakCUMasibHOM Harpy3ke Ha npumMepe E mi /! n
C nomoLblo anarpammMbl MOXHO Tak>e onpeaenmTb OTKIIOHEHNE 4 A “
MoABECHON CTOWKM MpU MakKcumarnbHOW Harpyske. B Halem " // A A
npumepe, BblAENEHHOM CUHUM LIBETOM, OTKJIOHEHME Ha KOHLE . /ﬁ// ol
CTOVKM anunHon 1500 MM B KOMOBUHALMK C KPOHLLTENHOM LUMPUHOM 4 /ﬁ//’, "]
400 MM Npy MakcUManbHOW Harpy3ke okono 5 kH coctaBsnaeT &1
MpUMEpHO 18 M. = IS BRI 1

wl Y (Y
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Kak BbiGpaTb OonTMMasibHYyl0 MOHTa)XXHYI0 cuctemy?
Kpenex noaBecHbIX CTOEK N KPOHLLTENHOB

ACCOPTMMEHT MOHTaXHbIX CUCTEM NMpocTMUpaeTcA oT [1OCKONbKY NPUCBOEHME 3MIEMEHTOB ONpenenAeTca
NErknx yHuBepcarsbHbIX cucTem, cuctem U-obpasHbix  MHOrMMW hakTopamu, TaKUMU Kak pacCTOAHNE MeX Ay
CTOEK U KPOHLUTENHOB A0 TAXENbIX cucTeM |-06pasHbiX  onopamu, BoicoTa 60KOBOM CTEHKM, BEC U AOMONHUTENbHAA
cToek. lanee npmBoauTcA 0630p BO3MOXHOCTEN Harpyska, pekomeHayeTcA NpuMeHeHne NporpaMMHOro
KOMOWHMPOBAHMA MOABECHbIX CTOEK N KPOHLWTENHOB. obecnedeHna OBO Construct KTS.

\_ <
| ' R

lNogpasaendaoTca Ha: ~ 'l

p
MoABecku Ha LWANIbKY i s ii s W
LleHTpasibHbIe LWNNIbKN ' 1 W‘“‘Q-.\‘
[MoT0/104HbIe/HACTEHHBIE CKOGbI | I %
MoABeckyu ¢ ABYXCTOPOHHUM . |
KpernneHnem _ -..l | :
Crovikn | KpoHLuteiHsl TP | i [ o N 3 l'l
cTp. 40 ll | ll || | €.

W\ R S

Tun US 3, U-obpa3Hbie CTONKMN
Tun US 5, U-06pa3sHbie CToNKN

Tun US 7, U-06pa3Hbie CTOVKU b;*. X
*l
cTp. 51 ol -
@ S : r : -
L s
. i' "
t l s
Tun IS 8 K, I-obpasHas cToiika IS8 F i E i ]M‘
v i : =
cTp. 72 13 L e
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Delasning des

Diegeroment

o x|

T gl Uergdminian  [THAZ gy
i Nl Belasung dervecien  [656508 i)

Pacuet Harpy3ku Ha
KabenbHbIN JIOTOK

Mopbop onTMManbHOM KOMOMHALMK
13 NOABECHOW CTONKM / KPOHLUTENHA
MM HAaCTEHHOro KPOHLWTENHa
BbINONHUT AnAa Bac Hawe
nporpammHoe obecnevexHme OBO
Construct KTS. lNporpavma npeanaraet
YNPOLUEHHbIN BbIGOP CUCTEMHbIX
3/1IEMEHTOB B 3aBMCMMOCTM OT TUNa

Tpacchl U Harpy3ku. PasymeeTcs,
nosib30BaTeslb MOXET BblbpaTh bonee
adphbekTMBHbIE KabeneHecyLme
cucTeMbl U3 katanora. NpumeHeHna
CITNLKOM cfiabblX KOMMNOHEHTOB
nporpamma He gonyckaeT. Taknum
06pa3omM BO3MOXXHbIE MPUYUHbI
OWMBHOK yCTpaHATCcA 3apaHee. Tak
Kak 6e3onacHOCTb npexae Bcero!

a0l
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Yem 3acpukcupoBaTb KabeneHecyuyro cuctemy?

Harpy3sok/

OnuHa/mm

FAZ 118/10 GS

FAZ 11 10/30

FAZ 11 12/10*

FH 18/80*

Ha kaKylo Harpy3ky paccu4uTaHbl pa3fiuiHble
abenu?

HarpysoyHaa cnocobHOCTb MOABECHOW CTONKM (Tabnuua
CneBa) UM HaCTEHHOro KPOoHLWTerHa (Tabnuua cnpasa)
3aBUCUT OT Ka4yecTBa KpenneHuaA. BaxkHyto ponb npu
3TOM urpaeT arobesb. MakcumanbHble 3HaYEeHUA Harpy3Km
MOXHO HanTK Ha rpadmkax arobenen, KoTopble NO3BONAKT
Yyepes Knacc Harpy3ku HanpAMYHO NPUCBOUTL MX aHKEPHbIM

RN,

. inne + Auslege
= Kabe! cht + k;abelnnng 0
it Bﬁﬁu;%m peim Einsatz im wg&:‘rgemnm
E: :‘;f Beton der Festigkeitsklasse B 25. Die ubedi
sind 2u beachten!
i siehe ¢
Balmanankarl FA; !1 1 3{10 g
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AHKep anA 6onbumnx

AHKepHbIn 6onT

FAZ 1110/10 GS*

Knaccbl
Harpysok B
B25**

OnuHa
pe3bbbl

3aKa3a

M8

3498 50 6

30 M10 3498 58 1
10 M10 3498 54 9
10 M12 3498 65 4
18 M12 349874 3

6ontam 1M aHkepam AJ1A KOHCTPYKUMA TAXENbIX
Harpysok OBO:

AHKepHbIn 6onT FAZ 8 Knacc Harpy3skn 2,4 kH
AHKepHbIn 6onT FAZ 10 Knacc Harpyskn 4,3 kH
AHKepHbIn 6onT FAZ 12 Knacc Harpyskun 7,6 kH

AHKep A 6onblumx Harpy3ok FH 18 Knacc Harpysku 991 kH

. 1 ap 45 60 8
- Lol enarear IR COME TN L.
o0

ORI

g as M

e

. belgewi Irinne + Ausleger

es. = Ka lGl:ﬂ'. + Kabe' g ot

o 'Be!astungal;gsmm pertcksichtigen den vod;::ndegm |

fr?{. ﬁwmm;n erhahen sich um ein V:Ifac_meg e

o i uf Beton der
n Werte basieren &

ﬁmng {Dubet) sind zu beachten!

‘Systemzul ubehor: : ek g

‘Bntzananker FAZ 11 12110 oo



MoHTa)X c NTOMOLLbIO YCUIIEHHbIX aHKEPOB U aHKEPHbIX
6onTtoB

AHKep AnA KpenneHvAa geTtanen Hecywmnx KabenbHbIxX
CUCTEM B apMUPOBAHHOM WM HEAPMUPOBAHHOM OBbIYHOM
6eToHe mapok ot C20/25 no C50/60. AHKepHble 60NThbl
Tuna FAZ Il npurogHbl AnA CKBO3HOMO BTbIYHOTO MOHTaXa
1 [OCTYMHbI AN1A 3aKa3a Bo BCex pa3mepax oT M8 ao
M12. AHKep AnA TAXENOBECHbIX KOHCTPYKUMA NMeeT
pes3bby M12 1 Bkpy4umBaeTca Ha anvHy o 18 mm. Bee
aHKepHbIe 60NTbl MPOBEPEHbI HA COXPaHeHUe hyHKUMI
N MEIOT EBPOMENCKNIA TEXHNYECKINIA OOMYCK.

MoHTaXX ¢ nomoLyblo aHKepPHbIX 6051TOB

[lnA HenocpeACTBEHHOro MOHTa)Xka B U3BECTKOBO-
nec4aHoM KaMHe 1 Kpnu4e MoryT 6bITb MCMOMb30BaHbI
BUHTOBble aHkepbl. OHM Hapes3aloT pe3bby B onope.
Takum obpasom, npumeHeHua giobenen He TpebyeTcA.
Bce aHKkepHble 60NTblI NPOBEpeHbl Ha CoXpaHeHue
PYHKLNUA U UMEIOT €BPONENCKUIA TEXHUYECKUN
Jonyck.

MoHTa)Xk ¢ aHKepaMun ANA HarHeTaTeNnbHOro
3aKpenJieHus

HarHeTaTenbHble aHKepbl MPUroAaHbl ANA YHUBEPCABHOTO
KpEenieHna noyTn BO BCEX BUAAxX OCHOBaHMA. OHn
COCTOAT U3 r'M/b3bl NUCTOJIETA C PACTBOPOM, LUMWITbKM
Cc pe3bboli No Bcen AnnHe, NepdoprupoBaHHOIo
cneumaneHoro awbena n nuctoneta. Kpome 1oro, oHm
NpUroaHbl A1A COXPaHEHNA (PYHKLUMOHANBbHOCTU Y UMEKOT
€BPONEenNCKNN TEXHUHECKNI JOMYCK.

MoHTaXX ¢ MOMOLLbIO 3a)KUMHbIX YrOJIKOB U 6ano4HbIX
3a>XkKumoB

[nAa HenocpeACTBEHHOrO MOHTaXa Ha CTalbHbIX
KOHCTPYKUMAX MOTYT 6bITb UCMOMb30BaHbl 3a>KUMHbIE
YrONKu 1 3aXkumbl nponssoacTea komnaHum OBO.

C 1x NOMOLLLIO MOXHO KPenuTb Aaxke camble TAXENbIe
CUCTEMBI - HEMnocpeaCcTBEeHHbIM 06pa3oM nnn ¢
MCMNONb30BaHMEM BCMOMOraTenbHbIX KOHCTPYKLIMIA Ha
CTanbHOM Kapkace 34aHuM.
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