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YBaxaeMmblil untartensb,

«Monaratbcs TONMbKO Ha camble nydlwme BO3-
MOXHbIE peLUeHus», — ABMASETCA HalLel rmaBHOW
KoprnopatuBHon uUenbl. «Mbl  obecneuynBaem
BbICOKME NPMObLINKU U NMOMOLLb HaLIMM napTHepam
ONst JOCTMXKEHNST KOHKYPEHTOCMOCOBHOCTM 1 npe-
ycrneBaHus».

3TO He MpOCTO YTBEPXAEHME, 3TO He O3HaYaer,
YTO Mbl NMULLbL Pa3BUBAEMCS U MOCTOSIHHO NOCTaB-
NsieM Ha PbIHOK HOBbIE MHHOBALMOHHbIE NMPOAYKTbI
(1300 n3obpeTeHuit ToNbKo B 061acTy TEXHONOrMn
KpenneHuit). HeT, Mbl BUAMM, Y4TO peLueHue npo-
6nem TpebyeT Gornee pa3HOCTOPOHHEro Noaxoaa,
HauMHasi oT pa3Hoobpa3HoOW MPOAyKUMM U CBOe-
BPEMEHHOW FNOMUCTVKM U BMMOTb O COBEpPLUEH-
HOTO CepBUCHOMO OBCMNYXUBaHWUS U MOAAEPXKKM:
coBeTamu, KOHCYNLTaUMsiMU Npy MPOEKTUPOBaHUN
1 MHOPMALMOHHBLIM obecneyeHnem.

[aHHbIA  TEXHWYECKUA CMpaBOYHWK  ABNSAETCS
HarmsaHbIM [0Ka3aTeNbCTBOM HaLLMX HaMepPeHWA.
Bce pasgensl n naparpadbl, koTopble Bbl HangeTe
B CMpaBOYHMKE, OCHOBaHbl Ha MNpPaKTU4EeCKOM
exeHeBHOM COBCTBEHHOM onbiTe. CnpaBoOYHMK
npeaHasHayaeTcsa Ans Toro, 4Tobbl MakcumanbHO
nomoub Bam B exenHeBHoW pabote, U, Kak Mbl
yXe ykasanu Bblle, obecneuntb Bam Bbicokue
npmobInn.

Mpynna komnanum fischer

«Cuna uHHOBauuiy, — roBopuT Knayc ®duwep —
«borbLue, YeM cymma Bcex nateHToB». OH ynpas-
nset rpynnov komnaHui fischer B TedeHne Gonee
yem 20 net. Kak Bnagenew u npeaceaaternbs coBeta
OVIPEKTOPOB OH pa3paboTan KynsTypy BHEAPEHUs
WHHOBAaLW, 3afaveit KOTOPON SIBNSAETCS BOBMeYe-
HUSA KaXgoro, BCeX CEeKTOpoB U OT,qu'IeHI/IVI Kopno-
paumu, faxe HenocpeacTBEHHO He CBs3aHHbIX C
pa3paboTKON HOBbIX MPOAYKTOB.

B pesynbraTe Halwa cemeiHas KoMnaHusi co wrab-
KBapTUpon B ropoAe TyMMUHIEH B HOro-BOCTOYHOW
lepMaHuMM Ha cerogHs mpeBpaTunach YCreLHyo
rpynny KOMMaHuii, UMeloLyl MexayHapogHoe
Npu3HaHWe M COCTOsILLYI0 U3 22 HaumMOHanbHbIX
KoMnaHui u napTHepoB B 6onee 4Yem 100 cTpaHax.

pynna komnanui fischer 3aHumaeTcs Tpems
Buaamu busHeca:

KpenexHble cuctemsl fischer, noctaska no scemy
MUPY HaAEXHbIX U 3KOHOMWYHBIX KpenmneHui wu
CoeVHEHWN Ans CTPOUTENbHbIX KOHCTPYKLNIA;

aBTOMOGOUNbHbIe cuctemsbl fischer, nsrotosne-
HWe OTAErbHbIX KOMMMEKTYIOWMX Ansi aBToMO6u-
nein, Taknx Kak depxaTenu CTakaHoB, NOAdOHbI,
MHOTO(yHKLMOHasIbHbIE KOMMOHEHTbI; U

TexHuka fischertechnik, HaGopbl UrpyLLek- KOHc-
TPYKTOPOB, KOTOPbIE MNO3BONSAIOT pa3BMBaTh TBOP-
Yeckue cnocobHOCTM 1 cnocobeTBYET 00yYeHUIO B
npoLecce urpbl.

Hawe otgenenve KpenexHble Cuctemsl fischer
ABNAETCA nNuaepomMm Ha eBpOﬂeVICKOM PblHKE B
obnacty aHKepHbIX TEXHOMOMUI, a TakkKe yaepXu-
BaeT nepeoBble No3uumm no scemy Mupy. Ml camu
pellaemM BO3HMKatoLye NpoGrnemMbl 1 Npeanaraem
LIJI/IpOKI/IVI H360p CTalnbHbIX, NIIACTUKOBbLIX U XUMU-
YeCKux aHKepHo-,quGeanblx cuctem. Mbl passuBa-
emcsl U pacluMpsieM NMpOU3BOACTBO MO BCEM TPEM
9TUM HarnpaeneHusaMm, CTpeMACb K YCTaHOBIEHUIO
HOBbIX CTaHOapTOB. CoBcem HeaBHO, Hanpuwmep,
atobenb fischer SXS 6bin aTTecToBaH Kak Nepsbiit
B MUpE NNacTUKOBbIV Ato6enb Ans UCNonb30BaHWs
B Ka4ecTBe OJMHOYHOIO KpenseHusi B pacTsaHyTon
30He 6eToHa.

OpyruMn BexamMu B COBPEMEHHbIX KPernexHbIX
TEXHOMNOTrMAX ABNSOTCA NereHaapHbin S-atbens,
cucTema KpenrneHus ¢ BHyTPeHHUM ynopom Zykon,
cucTemMa XMMUYECKO aHKePOBKM, a Takke NepBblit
aHKep Ans AMHamMu4Yeckux Harpysok. Kpome Toro,
BaXHbIW War Brnepen Obin caenaH B acagHblX
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KpenneHusx 6narofapsi BHEAPEHWIO HaAeXHbIX
CUCTEM C BHYTPEHHWM YMOPOM ANt KpenmneHus
NAUT M3 HaTypanbHOTO KaMHs, Kepamu4eckux n
LEMEHTHBIX NIWT, @ Takke ANA KpenneHns cTek-
NAHHBIXMOTO-

AMEeKTPUYECKNX ¥
Moaynen.

Mbl cTpemmmes
COXpPaHUTb
Hawe nwuaepc-
TBO C MOMO-
b aKTUBHOWM
TeXHU4Yeckon
MONMUTUKN Ha
Gaze  mexay- %
HapogHoM Koo-
nepauum un c
cobnogeHnem
npascobcTBeH-
HOCTM.

Makcumanb-
Hasi 9KOHOMMU-
Yeckasi Bblroga
ans HaLumx
nokynartenemn
— 3TOT NPUHLMN
onpepenser
Hawu  gencr-
BusA. VIMeHHO
NnoaToMy  Mbl
npeanaraem
He TOnbKO K-
pokuii  BblGop
npoayKTOB,
KOTOpble OTNU-
YalTcs  BbICO-
KMMKa4eCTBOM,
1N NpedoCTaBmsiloT BO3MOXHOCTb peanu-
30BaThb yAoOHbIe peLLeHNs Afsi BCeX Mblc-
TNIMMbIX NpoBrem KpenneHui, HoO Mbl Takke
pacnpocTpaHsieM Halluu 3HaHWUS B Kpenex-
HbIX TEXHOSOUSIX, KOTOPblE Mbl HaKOMWUU
3a nocrnegHue LWeCTb AOecATUneTuin —
HarnpyMep, C NOMOLLbIO HaLlen pacyeTHoM
nporpammbl COMPUFIX, nn6o ¢ nomoLso
HaLUMX KOMMETEHTHbIX BHYTPEHHUX U BHe-
LWIHMX KOHCYMbTaLMOHHbIX cryx6, pabo-
TalLWwyx no BceMy Mupy. Hawm TexHuku n
NHXeHepbl paboTatoT no npocbbe nokyna-
Tenen B UX opucax Unm Ha CTPoUTESNbHbIX

HbIX MoLiafKax, OHU yCTaHaBMMBAKT aHKepbl B
obpasyax u NpoBHbIX YCTaHOBKaX W WMHCTPYKTU-
pytoT paboune Gpuraabl B npouecce paboTbl.

Hawm obyvarowme UEHTPbl NPOBOAST CeMW-
Hapbl Ansi NPOEKTUPOBLUMKOB, UHXEHEPOB,
apXUTEKTOPOB,  WHXXEHEPOB-CTpOUTENEN
N KBanMULMPOBaHHbLIX pPaBoumMx Halumx
MHOTOUYNCIEHHBIX 3aKa34MKOB.

TexHUYeCKUin CnpaBoYHKK SIBMSIETCA COCTaB-
HOW Y4acTbio Hallel CepBUCHON Cry6bl Ans
3aKa34YMKOB W NpefHa3HayeH Asi TOro, YToobl
NMOMOYb UM CTaTb KOHKYPEHTOCTOCOBHBIMU 1
npeycnesaroLLMMn. HoBoe TeXHUYeckoe pyKo-
BOACTBO ObIfO MOMHOCTHIO NEPEeCMOTPEHO.
[nsi 6onbluero yno6cTBa Tabnuubl cocTas-
NeHbl U CTPYKTypupoBaHbl Gonee 4eTko,
pacyeTbl U MPOEKTUPOBaHWe Ternepb MoryT
BbINOSHATLCSA Goree NpocTo, Yem 3TO ObINo
B MepBOM M3gaHuu. YTo KacaeTcs copep-
»aHus, TO Mbl CHOBa Npeasiaraem LUMPOKMIA
Habop TeMm, HauYMHasi OT OCHOB KpenexHbIX
TEXHOMOMIA, MOMOLLM MpY BbIGOPe aHKEPOB
N pacyeTe aHke-
poB, obecneye-
HUN  HapEXHbIX
cBsi3elt B 6eToHe,
XapakTepucTmk
aHKepOB B YCro-
BUSIX  MoXapa,
N KOH4Yas pac-
cCMOTpeHuem
BOMPOCOB  KOp-
pO3uK aHKepoB.

=

Ho npu Bcex
3TUX  ynyulle-
HUSIX  Halla oc-
HOBHa as+
Lenb ocTtanacbh
HEN3MEHHON:
CnpaBOYHUK
npegHasHayeH
015 TOro, YTOoGbI
obnerunts  Ba-
Wy  exenHeB-
Hyto paboTy, 1
4TOObI BbI YyBC-
TBOBa/IM  cebs
YBEPEHHBIM  BO
BCEX BOMpocax,

TFERERTTE Ladbea

LTI T

iy W P

OTHOCALWMXCSA
nnowagkax. OHM NPOBOAAT UCMbITAHWUS Ha

K TexHonornu
BbIpbIB U Ha pacTshkeHne Ha CTpouTerb- o

KpenneHun.
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OcHoOBHbIE NMPpUHLUMNbI Kpene>XXHbIX TeXHONorum

21 O6Lwwue nonoxeHnsa

B nocnepgHue rogbl KpenexHble TEeXHOMNoruu
cTpemMuTenbHO passuBaloTcs. Bbicokoaddek-
TMBHblE MeToAbl CBeprieHMs cnocobcTBoBanm
CO3[aHNI0 MHOTMX pa3HOObpasHbIX aN1eMeHTOB
KpenneHun, ycTaHaBnvMBaeMbIX MOCMe W3ro-
TOBMNeHust 6a30BON KOHCTPYKLUMUU. OYeHb YacTo
nonb3oBaTenio TPYAHO PeLnTb, Kakoe Kpen-
rieHvie NoAXoAWUT ANSt ero KOHKPETHOro npume-
HeHusi. Yacto emy HeobxoOAumo onpepensitb
He TONbKO XapakTePUCTUKW KPenneHui, HO OH
OOMKEH TakXe yuuTbiBaTb PSA AOMNOMHUTENb-
HbIX NapaMeTpoB BIWSIOLWMX Ha KpenneHue,
Takux Kak Hecyllasi Cnoco6HOCTb aHkepa, pac-
CTOSIHWE OT Kpasi U pacCTOsiHUSA Mexay OCsmu
aHKepoB, a TakXe pa3mepbl CTPOUTENbHbIX
aetanen (3neMeHToB KOHCTpyKLun). CocTosHne
6eToHa (C TpewmnHamm unm 6e3 TpeLunH) Takxe
HeobXxoAnMO yuuTbiBaTb B MpoLecce NpoeKkTu-
poBaHus. B nocnepytowmx pasgenax B CBA3N C
BaXXHOCTbIO OOBACHEHUSI TEXHUYECKUX TepMu-
HOoB, OyayT paccmoTpeHbl Haubonee BaXHble
napameTpbl, KOTOpble BMUSIOT Ha XapakTepuc-
TUKWN aHKEPOB.

2.2 CTpouTenbHble MaTepuanbl
(aHKepHble OCHOBBI)

B cTpouTenbcTBe WCMONb3yeTCcsi MHOXECTBO
pasnuyHbIX MaTepuanos. PasHoobpa3sune BuaoBs
KaMeHHbIX Knagok, GeToHOB, MaTepuarnoB B
BMAE MNIWT, UX MPOYHOCTb, — BCE 3TO HEO06-
XOAUMO YuYMTbIBATb MpW BbIGOpe KpenmneHui.
Hanpumep, aTo o3HayaeT, YTO KpenneHusa ans
CMNIIOLWHBIX MaTepuanoB He o6s3aTenbHO noa-
X04AT 4NA MaTepuaros C NyCTOTaMu.

Tabmmua 2.1:
Knaccbl MpoYHOCTY GETOHA, NPUHSTHLIE B TEXHUYECKOM CMPABOYHUKE

2.21 BeTtoH

Heobxoanmo 4eTko oTnnyaTb OBblYHbIN GEeTOoH
oT nerkoro 6eToHa. BeToH cocTouT K3 LemeHTa
M HanomHutens. HanonHuTenu, wucnonb3ye-
Mble onst obblyHOro 6eToHa, B nerkom 6eToHe
MoryT 6bITb 3aMeHeHbI Ha Apyrue 6onee nerkue
MaTepuanbl, TakuMe Kak BCMEHEHHbIN Lnak
(PFA). OgHako Npo4HOCTb Ha cxaTue y obbly-
Horo 6eToHa HamHoro Gonblue, Yem y nerkoro
6eToHa.

OOblYHbI 6GETOH B AaHHOM TEXHUYECKOM cripa-
BOYHUKe 06o3HavaeTcst B cooTBeTCTBUM ¢ ENV
206 (Eurocode 2) sarnasHow 6ykson C u AByms
nocrnegywowmnmm uucgpamm (Hanpumep, 20/25).
MepBas uudpa ykasbiBaeT MNPOYHOCTb Ha
cxaTue, USMEPEHHYIO Ha LMNMHApPax ¢ AnameT-
pom 150 mm 1 anuHown 300 mm, a BTOpas uudpa
yKa3blBaeT NPOYHOCTb Ha cxkaTue, onpeaeneH-
Hylo Ha Kybukax c pasmepammn 150x150x150
MM3. B Tabnuue 2.1 gaHa knaccudukaums npo-
YHoCcTU GeToHa, a B Tabnuue 2.2 npueeneHa
MHopMaLma O knaccax MpoYHOCTU GeToHa,
MCNonb3yeMblX B pa3HblX CTpaHax.

B 6eToHax ucnonb3ylTcA rnaBHbIM obpasom
cTanbHble aHKkepbl (aHkepbl C BHYTPEHHUM
yNopoM, pacrnopHble U XUMUYECKNE aHKepbl),
ofHaKO Mpu MarnbIX Harpy3kax MoryT ycTaHaB-
NMBAaTbCA TaKKe U HENITOHOBbIE KpenneHua.

ENV 206 Knacc npo4HocTi 6eToHa C12/15 C 16/20

C 20/25 C 25/30 C 30/37 C 40/50 C 45/55 C 50/60

fok, oyl " [H/mm?] 12 16
fok, cube,150 7 [H/mm’] 15 20

20 25 30 40 45 50
25 30 37 50 55 60

" MN3MepeHHblit Ha LanHapax ¢ avameTpom 150 MM 1 BeicoToit 300 MM.
2 M3mepeHHblit Ha kyGax ¢ paamepamu 150x150x150 Mm®.
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2.2.2  Jlerkui 6eToH

[ns npuMeHeHust B nerkux GeToHax KommnaHus
fischer umeeT kpenneHus ¢ pas3nuyHbIMKM Jonyc-
KamMu M pekoMeHZauusiMi MO  UCMONb30BaHWIO.
Kpome TOro, MoxeT ObITb pacCMOTpPEHa BO3MOX-
HOCTb MPOBEAEHUS UCTbITaHUIA Ha CTPOUTENbHOM
nnowaake, Aabbl onpenenuTb XapaKTepucTUKM
KpenreHnsi HemocpeacTBeHHO Ha MecTe 3KChy-
atauuu. [ononHuTenbHblE pekoMeHAauuy MoryT
GbITb MonyYeHsbl B MECTHOM TexHudyeckom LieHTpe
fischer.

2.2.3 ToOHKOCTeHHble maTepuarnbl

JlnctoBble MaTepuansl, TakMe Kak rMncoKapToHHble
nnmtel, nnutel OCI, daHepa W rMncoBONOKOHHbIE
TUCTbI C HU3KMM YPOBHAMM MPOYHOCTH HACTO UCMOMb-
3yl0TCS B CTPOUTENBLCTBE 1 MPW PEMOHTE NMOMELLEHNIA.
Takve Matepuanbl TpebyloT KpemnrneHun, KoTopble
paboTaloT 3a cyeT huKCaLmMn BO BHYTPEHHEN MOMOCTH
OCHOBbI UM C 334HEN CTOPOHOMN IMCTOBOrO Matepuana.

23 YcTtaHoBKa
231 InybuHa cBepneHus oTBepcTUA

InybuHa ceepneHns oteepcTus hgy 3asucnT oT
TUna u pasmepa kpenneHus. B 6onbwmHcTBE cny-
YyaeB rnybuHa oteepcTusa Gonblue, Yem rnybuHa
aHKepOBKW. B HEKOTOPbIX Cry4Yasix UCMOMb3yoTcs
cneumanbHble CBepra, TakMe Kak yHuBepcarb-
Hoe cBepno FZUB fischer ans aHkepos Zykon,
C TMOMOLLbIO KOTOPOrO CBEpPNMTCA OTBepcTue
HY>XHOI rnybuHbl. Bo Bcex apyrux cnydvasix crne-
ayeT obpatuTbCs K COOTBETCTBYHOLLMM Tabnuuam
«XapaKkTepuCTUKMN aHKepay», MPUBEAEHHbIM B
OaHHOM TexHuyeckom CrnpaBoYvHUKE.

2.3.2 Iny6buHa aHKepOBKM

ImybuHa aHKepoBKU hgs CYLLIECTBEHHO BNMSET Ha
HEeCYLLyto CNOCOBHOCTbL KpenneHns. [ins aHkepoBs ¢
BHYTPEHHWUM YNOPOM Wi PacropHbIX aHKePOB dTa
BENMYMHA ODObIYHO M3MEPSETCA OT MOBEPXHOCTM
Hecylleii OCHOBbI [0 KOHLa pacLumpsiioLencs
4YacTu KpenneHus (CM. pUCyHoK 2.1.a).

Tabnmua 2.2:
Knaccbl NPOYHOCTU 6eTOHa, NPUHATLIE B Pa3HbIX CTPaHax
CrpaHa Tectpyembiii | Paamep " [cm] Knacc npo4HocTvt 6eToHa EnvHnua Cranpapt
obpaseL 13MepeHus
AscTpuist Ky6uku 20 x 20 x 20 B5/B80, B10/B120, B15/B160, B20/B225, B25/B300, H/em? / N B 4200
B30/350, B40/B500, B50/B600, B60/B700 Kr/cm?
Kuaii Ky6uku 15x15x 15 C15, €20, €25, C30, C35, C40, C45, C55, C60 H/cm? GBJ 10-89
[Lanvs Lnnunap 15x 30 5, 10, 15, 25, 35, 45, 55 H/cm? DS 411
DpaHums Linnnap 16 x 32 C20/25, C25/30, C30/37, C35/45, C40/50, C45/55, C50/60 H/cm?
epmanms Ky6uku 15x 15x 15 | C12/15, C16/20, C20/25, C25/30, C30/37, C40/50, C45/55, C50/60 |  H/cm? DIN 1045-1
Benukobputanus KyGuku 15x15x 15 C25/10 H/em? BS 1881: Part
116
Uranus Ky6uku }g X 12 X 1 g C12/15, C20/25, C30/37, C40/50, C50/60 H/cm? ENV 206
x 16 x
20 x 20 x 20
SinoHms Linnunpp 10x 20 215 H/cm? JISA 1108
Kopest LinnuHgp 10x 20 C 180, C 210, C 240, C 270, C 300 Kr/cm? KS F 2405
Hupepnaab! KyGuku 15x 15x 15 B15, B25, B35, B45, B55, B65 H/cm? NEN 6720
Wcnanus LinnuHpp 15x 30 HeapmupoBaHHbiit GETOH: HM-20, HM-25, HM-30, H/cm? EHE
HM-35, HM-40, HM-45, HM-50
ApM1pOBaHHbI 6ETOH: HA-25, HA-30, HA-35,
HA-40, HA-45, HA-50
MpeagapuTenbHo HanpskeHHbi 6eToH: | HP-25, HP-30, HP-35,
HP-40, HP-45, HP-50
LLiBeuws Ky6uku 15x15x 15 | K8, K12, K16, K20, K25, K30, H/cm? BBK 79
K35, K40, K4%, K50, K55, K60,
LLseiiuapus Ky6uku 20 x 20 x 20 (B25/15, B30/20, B35/25, B40/30, H/cm? SIA 162
B45/35, B50/40
CLA LinnuHgp 15x30 2000, 3000, 4000, 6000 DyHT/KB. ACI 318
nioiiM

! Npeo6pazosaxme: fiyynmpp = 0-85 X firygukn, 20x20x20; Tkyukn, 15x15x15 = 105 X fiky6unm, 20x20c20
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[lns XMMUYeCKMX aHKepoB 3TO paccTosiHMe ornpe-
aensietcst 4O KoHua pe3bbOoBOM LINUMAbKA (CMOT-
puTe pucyHok 2.1.b), a ansa HelnoHoBoro Atbens
00 KOHL@ pacrnopHoW BTYMKW (CMOTpUTE PUCYHOK
2.1.c). 3HaveHust rmMyObuH aHKePOBKW ANSi Pa3HbIX
KpenneHunn MoryT BbiTb HanAeHbl B COOTBETCTBYIO-
Lwmnx Tabnuuax 4.3 «Pa3pyLueHne 6eToHa No KOHyCy
1 pacTpeckuBaHue Anst aHkepa, yCTaHOBIEHHOTO B
Hanbornee HebnaronpusTHbIX YCIIOBUSIX» B pacyeT-
HOM pasfene Hactosiero TexHuyeckoro Cnpa-

BOYHUKaA.

PucyHok 2.1:
OnpepgeneHue ry6uHbl aHkepoBkU hgg

@)
=
)

a) Metannuyeckui aHkep b) Xumuueckuii aHkep

¢) HelinoHoBblit aHkep

2.3.3 Mones3Has gnuHa

MonesHaa anuHa (TonwmHa KpenneHus) tg, coot-
BETCTBYET MaKCUMarbHOW TOMLLMHE NOACOeANHsie-
Mow aetanu. Ecnu Ha cTeHe umeeTcst HeHecyLwmi
Crow, TO ero ToMLWMHa AOMKHa ObITb BKIMOYEHa B
NnonesHyt AnnHY (CM. pUCyHok 2.2). Ans aHkepoB
C BHYTPEHHEW pe3b0oii TOMLLMHA NPUKPENSISEMON
[JeTanu orpaHuyeHa COOTBETCTBYIOLLEN ANUHON
6onTa, NpMYeM 3TO OrpaHun4eHne B obLLeM criyvae
[OeycTBYeT U A5 BCEX ApYrnX TUMOB aHKEePOB.

PucyHok 2.2:
TonwuHa KpenneHnsi Npu OCHOBE C HEHECYLLUM Coem
(Hanpumep, WTyKaTypKa, NuTka)

Hevecywii cnoi

2.3.4 KpaeBoe n oceBoe pacctosiHue,
TONLWMHA KOHCTPYKTUBHOIO 3neMeHTa

OceBoe paccTosiHue S U KpaeBOe pacCTosiHWE C
ANsi KpenmneHust onpeaensitoTcsl, kak paccTosiHue
MeXay OCSIMW COCeHVX KPEmnieHUin 1 CooTBEeTC-
TBylOLLlee paccTosiHue Ao cBoboaHoro kpas. Ton-
LLiHa KOHCTPYKTUBHOTO 3rieMeHTa OnpeaensieTcs,
KaKk TOMLUMHA 3rieMeHTa CTPOUTENbHOW KOHCTPYK-
L1, Kak NokaszaHo Ha pucyHke 2.3.

PucyHok 2.3:
OnpeaeneHns oceBblX (84 U Sp), KpaeBbIX (Cq W Cp) PacCTOAHMI
W TOMLLUMHBI KOHCTPYKTUBHOTO anemeHTa h.

B 8
A

0 j

Ana Toro 4TOGbLI KpenreHve BblOAepXMBano Mak-
CMManbHO  BO3MOXHYIKO — Harpysky, Heobxoanmo
obecrieunBaTb onpeieneHHble 0CeBble SerN. Scrsp
Kpaesble Cgy N, CCT,SP PacCTosHMs. [ins Toro 4toGe!
NpefoTBpaTUTL  CKarbiBaHWe, packarnbiBaHue W
pacTpeckMBaHWe OCHOBHOIMO marepuana Bo Bpems
YCTaHOBKM, He06X0AMMO cobntofaTs MUHUMarbHbIe
3HaYEeHS Sy, Cmin Y hmin- Heobxoaumble paccro-
AHUA MprBefieHbl B Tabnuuax —«XapaKTepucTuKu
aHKepoB» COOTBETCTBYIOLLETO pasferna AaHHOro
TexHuueckoro CrnpaBo4HuKa. BennumHbl sq, N, Cor N»
Scr,sp U Cer,sp MPVBEAEHBI B Tabnuuiax 4.3.2 paszena
«Pas3pyLeHue 6eToHa no koHycy» 1 Tabnuuax 4.3.3
«PacTtpeckuBaHe 6eToHa» B COOTBETCTBYIOLLEN

YacTu HacTosALLEero TexHN4YecKoro CI'IpaBO‘-IHVIKa.
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2.3.5 Buabl MOHTaXxa
VimetoTcsl Tpy pasnuyHbIX TUMa MOHTaxa:

® [IpeaBapuTenbHbIN MOHTaX
® CKBO3HOWM MOHTaX
®  [INCTaHLUVMOHHbIN MOHTaX

Mpumepbl  NpeaBapuTENbLHOTO MOHTaxa Mpea-
CTaBneHbl Ha pUCYHKe 2.4a, Mpu 3TOM OTBEPCTUE
B OCHOBE CBEPNUTLCS [0 TOro, Kak ycTaHaBnmBa-
eTca Ha MecTo npucoeauHsiemas aertanb. lpo-
CBeprieHHoe OTBepcTMe O6blMHO Gonblue, Yem
oTBEpPCTUE B NOACOEAMNHSEMON AeTasnu.

[Mpn CKBO3HOM MOHTaxe OTBepCcTME B OCHOB-
HOM MaTepuarsie CBEpPrUTCS Yepe3 MOHTMpyemMoe
n3fenve, a KpenexHoe vagenuve BCTaBnseTcs B
OCHOBHOW MaTepuarn 4yepe3 OTBEPCTUE B AeTanu
(cM. pucyHok 2.4b). Takum obpasom, oTBepcTme
B MpUCOeaUHseMOoN AeTann UMeeT, No KpanHen
Mepe, TakoW xe pa3mep, kak 1 npocBeprieHHoe
OTBEPCTNE B OCHOBAHMWM.

[MCTaHUMOHHBIN MOHTaX obecrneynBaeT ycTa-
HOBKY NPUCOEANHAEMOro 13genust Ha HeKOTOpoM,
3apaHee onpefeneHHOM pacCcTOSHWN OT NoBepX-
HOCTW OCHOBaHUS (CM. PUCYHOK 2.4¢). OBbI4HO B
3TOM Ccryvae MCMosb3yloTCca CTarnbHble aHKepbl C

BHYTPEHHEW pe3bboii.

PucyHok 2.4:
Tunbl MOHTaXa

Akep fischer Zykon FZA [o6enb an raso6etoHa fischer GB

a) MpeaBapuTEnbHBIA MOHTaX

S°0 g7 00"
0265005 50s

AwkepHbiii 6onT fischer FAZ PamHbi poGens fischer FUR

b) CKBO3HO MOHTaX

&S
1

[ANNINNY

Ankephbii Gonr fischer FBN

Xumueckuii anrep fischer FHB I

¢) AVCTaHLMOHHbIN MOHTaX

2.3.6 MMpoueaypa MoHTaxa

[MocnegoBaTenbHOCTL AENCTBMIA MPU  MOHTaxe
ONst pasnUyYHOro Tuna KpenmneHuin npowmnmocT-
puvpoBaHbl B COOTBETCTBYHOLLMX pasgenax TexHu-
Yyeckoro CnpaBoyHMKa.

24 Tun n HanpaBneHue
[EeNCTBUSA Harpy3ku

MpynoxeHHble Harpyskn (Cunbl) B CTPOUTENBHOW
TEPMUHOMNOMUN  ONPEefensiloTCa Kak «BO3Adenc-
TBUSA». [puBEAEHHbIN Hke 0630p noKanbHbIX
Bo3fencTeumn (Tabnuua 2.3) B3aT U3 pabotbl /10/.
[Mpn paccmoTpeHun BO3OEWCTBUIA MPUHUMAaETCs
BO BHUMaHWe X NPOAOIMKUTENbHOCTb M YacToTa.
[anee Bo3aeNCTBMS pas3nunyatoTcst No Tomy, yvac-
TBYET NN B UX CO3[AaHWUN CUna TSHXKECTU UMK HET.

[paBuTaUMOHHbIE CWUMbl  BO3HMKaOT nmbo npu
yoapax, nvmbo npu 3emnetpsiceHusix, nmbo ot
MalLlVH, OBUraloLLMeCcs YacTu KOTOPbIX MMEIOT 3Ha-
yuTenbHble yckopeHusi. Ecnn Harpyska siBnsieTcs
NMOCTOSIHHOM WIN U3MEHSIETCS C HWU3KOW 4acToToM
n 6e3 BO3OENCTBMS WMHEPLMOHHBLIX Macc, Toraa
BO3OencTBMe cumnTaeTcs ctatudeckum. MogoGHble
BO3ENCTBUS TaKKe Ha3blBaKTCH B OCHOBHOM CTa-
TUYECKMMU MNU  npeobnagarolle CcTaTuyeckumMm
Bo3gencTBusiMU. OfHaKo ecnu Harpyska U3MeHsi-
€TCs NOCTOSAHHO, 6e3 BNUSHUS MHEPLIMOHHbBIX Macc,
TO Takasi Harpyska Ha3blBaeTCsl NMOCTOSIHHO M3Me-
HSIIOLLENCS Harpy3Kou, NPUBOASLLEN B HEKOTOPbIX
cryyasix K ycranoctu matepuanoB. Ecnv umeet
MECTO BO3AEWCTBME WHEPLMOHHON Macchl, TO,
He3aBMCHMO OT BENIMYMHbI M3MEHEHUSI Harpysku,
Takas Harpy3ka Ha3blBaeTCs AUHAMUYECKON.

CraTuyeckue Harpy3ku SBnsitoTCA CYMMOW NMOCTOSH-
HbIX Harpy3oK 1 MeAnNeHHO U3MEHSIOLLIMXCA Harpy-
30K. He vameHsioWwmMMnca Harpyakamu siBnsoTcs
BEC MpucoeanHsieMon aetanu (B criyyae Kpere-
HUI) 1 NOCTOSIHHO AENCTBYIOLIME HArpy3ku, Takue
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KaK MruTbl NEPEKPBLITUIA UK CTskka. MeaneHHo
MEHSIOLLMMUCA  Harpy3kamu SBRsSTCA Harpysku,
06ycroBneHHble ABMKEHNEM Ntodei, NepecTaHoB-
Ko mebenu, nepemelLeHneM HEHeCyLnX CTeH-
neperopoaok, MaTepuasrioB Ha ckrnagax, a Takke
BETPOBbIE U CHEroBble Harpy3ku. BennumHbl aTmx
Harpysok AOMKHbI OnpeaensiTbCsi B COOTBETCTBUM
C HOpPMamu CTpaHbl, YyCTAHOBMEHHBIMU AN Harpy-
30K Ha 30aHUS1 U COOPYXKEHNS.

CwMeLLeHsi NpyUKpensIeHHOro N3Aenus MOryT Takke
BO3HMKaTb M3-3a NON3y4eCcTy UNv nepemeLLeHunii B
6eToHe U M3MeHeHuli Temnepatypbl. MameHeHus
Temnepartypbl, NPUBOASALME K CMELLEHWo npu-
KpenrneHHoro usgenusi, MoryT MMeTb MecTo Ha
dacagax vnu B Opyrux cuTyauusix, Hanpumep,
B Tpy6ax, CUNOCHbIX BallHsIX UK Ha He oTannu-
BaeMbIx cknagax. Utobbl n3bexatb TakvMx nepe-
MEeLLeHUA, NpY pacyeTe aHKepoB Y4YMTbIBaOTCA
OOMOMHUTENbHbIE CUMbl, KPOME TOro, reoMeTpus
1 pacrnonoXeHne aHKepoB, a Takke matepuan,
B KOTOPOM OHW YCTaHOBIIEHbI, Taloke OKasbiBaloT
[OMNONHUTENbHOE BNusiHWe. [lnanasoH nameHeHus
TemnepaTtypbl MOXET UrpaTb ONPEAEnsioLLYI0 Porb
Ha ypoBeHb ycTanoctu. Hanpumep, ans caca-
OOB M3MEHEeHUsi TemnepaTtypbl MOTyT MPUBOAUTL
K n3mMeHeHusim Harpy3ku ot 10 4 0o 2¢10 # pas, T. e.
npu cpoke cnyx6bl 50 neT 3Ha4YeHne Harpysku B
cpegHeM MeHsieTcsl 1 pa3 B AeHb.

Tabrnuua 2.3:
OnpepeneHns COOTBETCTBYOLLMX Bo3aeicTaui /10/

[MocTosiHHO M3MeHsloWwpmecs Harpysku (ycranoc-
THblE) MMEKT MEeCTO Ha MNOAKPAHOBbLIX MyTSX,
MOCTax, B MalUMHaX ¥ B NOABbEMHbIX YCTPOWCTBAX.
BenuunHbl 3TUX BO3OENCTBUA [AOMKHbI  YYUTbI-
BaTbCA B COOTBETCTBUWN C HOPMaMM KaXKAOW KOHK-
PETHOW CTPaHbI.

B ob6wiem cnyyae, ctaHaapTbl ONpeaensioT, Sens-
eTCsl N1 BO3EeNCTBME CTAaTUHECKUM, MEPEMEHHbBIM
UMW yCTanoCTHbIM.

B cootBeTcTBUM C repmaHckmm ctaHgaptom DIN
1055, vactb 4, BeTpoBas Harpyska cyuTaercs
CTaTU4EeCKOM, XOTSl ee HanpaBreHne U BenuymHa
MOTyT N3MEHSATLCS.

[MaBHbIM pasnuuvem Mexay AWHaMUYECKUMU W
CTaTM4eCKMMM BO3AENCTBUAMM SBMSETCH Hanm4ne
MHEPLIMOHHBIX 1 AeMNUPYIOLWMX cun. 3TU CuUnbl
M3MEHSITC B COOTBETCTBUM C BO3HMKAOLLMMMU
YCKOPEHUAMU 1 JOMKHbI YYUTLIBATLCA NpY pacye-
Tax Cui, 4EeNCTBYIOLLMX Ha KOHCTPYKLIMIO 1 aHKepbl.
[VHamunyeckvie cunbl BbI3bIBAOTCA 3EMIIETPSICEHU-
AMMW UKW YAapHbIMU Harpy3kamu (B3pbiBbl, yaapsbl),
a TaKke cunamm obycrioBneHbl paboTol MalluH,
KOMMOHEHTbl  KOTOPbIX WCMbITbIBAOT ~ Gonblume
MHEPLIMOHHbIE YCKOPEHUS, HanpymMep LUTamnoBou-
Hble MallWHbl. PesynsTupyolne Bo3aencTsus ot
TaK1X MaLUWH JOMKHbI paccMaTpuBaThCs, Kak ycra-
MOCTHble Harpysku. YTobbl npaBurbHO BbIGPaTb

Yncrno naMeHeHu Harpysku

N3meHeHua
OTCYTCTBYHOT

* NOCTOAHHAsA Harpyska| ° ,C\eMI'IqJepbl * yaapbl

* CTeHbl-Nneperopoakn

* ABWXEHWe noaen
* mebenb

* cknagvpyemble
matepuarnsi

* cHer
- Boda
- BETEP
* Aemndepbl

* B OCHOBHOM CTaTu4eckue BO3AenCTBus

Hwuskoe uncno nameHeHui

6e3 npu Hanu4un 6e3
rPaBUTALIMOHHbIX CUIT | FPABUTALMOHHBIX CUM | FPABUTALIMOHHBIX CUM | FPaBUTALIMOHHbBIX CUM

* 3emMmneTpsiceHne

* B3pbIBbl

* AuHaMunyeckoe
BO3AEeNCTBUE

BonbLuoe 4ncno nsmeHeHun

npu Hanu4yun

* OBMXeHue no * MawwWHbl, KOM-
MOCTaM U1 no KpbilwaM | MOHEeHTbl KOTOPbIX
noasanbHbIX aTaxen ncnblTbiBalOT 6onb-
wune MHepuUnoHHble
YCKOp€eHUA, Takne Kak
npeccsbl, WTaMmnoBOY-
Hble MaLlUWHbl 1 KOMpPbl

* NOAKpaHoBbIE NyTU
* noAbeMHble
ycTpouncTea

* MalWHbl, KOMMNO-
HEHTbl KOTOPbIX He
NCNbITbIBAKOT NHEPUU-
OHHbIX YCKOPEHUI

* nepemeHHble
BO3AEeNCTBUA

* AuHaMmnyeckoe
BO3AencTBNe
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CUCTEMY KpernneHus, n ee pasmep, AOMKHbI ObiTb
M3BECTHbI AeNCTBYOLME Harpy3ku. OHU OOMKHbI
XapaKTepu3oBaTbCs BEIMHYMHON, HanpaBneHneM un
TOYKOW MpunoxeHusi. Ha pucyHke 2.5 npuseaeHs!
pasHble TUMbl Harpy3ok.

25 MpUHUMNbI aHKEePOBKKU

CyLecTBYIOT creflyloline TpU pasnuyHbIX Mpu-
HUMNa aHKepOBKM (PUCYHOK 2.6): MexaHuyeckas

PucyHok 2.5:
Tunbl Harpy3ok

6rnokmpoBka (aHkepoBka hOPMOW), 3a CHET CumnN
TPEHUS1 N aHKEPOBKA COEANHEHNEM.

[ns aHKepoB C BHYTPEHHVWM YMOPOM, TakuX Kak
aHkepbl fischer Zykon (FZA,FZA-D,FZA-1) wnun
3abuBHble aHkepsbl fischer Zykon (FZEA), Harpyska
nepefaeTcsl Ha OCHOBHOW MaTtepuan B pesynsrate
aHkepoBkM opmon. OTBEPCTUS C BHYTPEHHEW
MonocTbio (HOPMUPYIOTCS C NMOMOLLBIO crieuuanb-

Horo ceepna (FZUB).

PactaruBatoLLian

R

CoyeTaHune pacTarmeaioLLen
1 NONepeyYHon Harpy3ok

KoM61H1poBaHHan Harpyaka: pacTaxeHue

MonepeyHan

:;%”
. -N CxumatoLasn
Harpyska
:b

PucyHok 2.6:
MpuHUMNBI paboTsl

AHKepoBKa
dopmoit

AHKepoBKa
TpeHnem

AHKepoBKa
coep

e —
I:;—EEN 11 NIONepeyYHan Harpyska Ha pacCToRHUN e
V NJR  (43rub + pacTaxeHue + cpes)
e —
Mp
Harpyska v

M3rn6 + cpes
(MonepeyHan Harpyaka Ha pPacCTOAHNN e)

NRY

< [,
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AHKep ycTaHaBnvMBaeTCsd B 3TOM OTBEPCTUM C
ynopom B 6ETOH BO BHYTPEHHEW MonocTy.

[Ina pacnopHbIX aHKEPOB MPWHLMM paboTbl OCHO-
BaH Ha UCMONb3oBaHUM TpeHus. [pu  MoHTaxe
aHKkepa CO3[alTCs PadXUMHble CUMbl, KOTOpble
YBENUYMBAIOT CUMy TpeHUs. Pasnuyatotcsa ABa Tuna
pacropa: ¢ KOHTPONMPYEMbIM KPYTALLMM MOMEHTOM
U C KOHTPOINMPYEMbIM NepeMeLLeHneM. AHKepbI C
KOHTPOSIEM KPYTSILLEro MOMEHTa pazXMMakoTcsl B
pesyrkTaTe NPUINoXeHIs ONpeaeneHHOro Kpy TALLEro
MoMeHTa. [pu 3TOM KOHYC aHKepa BTAMBaEeTCsl BO
BTYIKY ¥ NPUXMMAET ee K CTeHKaM NPOCBeprieHHOro
otBepcTMsa. Heobxogumblii pacnop [ocTuraercs
Npu NPUIIOXKeHUU TpebyeMoro KpyTsLLEro MOMeHTa
(KOHTPOMb KPYTALLEro MOMEHTa). AHKEPbl C KOHT-
ponvpyeMbiM MepeMeLLeHeM pacnupatoTcs npuv
3abKMBaHUN KOHyCa MOMOTKOM BO BTYINKY. pu aTom
peanusyetcss HeobXOAMMOe CMeLLeHVe KOHyca
(KOHTpONMpPyEMOe nepemMeLLieHne).

PucyHok 2.7:
Buabl paspyLienus kpenneHuin B 6eToHe npy BO3AeNCTBUN
OCEBOV pacTsrvBatoLLeit Harpysku

fN N

i
I

ap) ay)

a;) PaspyLeHve c BbIpbIBOM
a,) PaspyweHue c BblgeprueaHmem

tn
ﬁﬁ

b) PaspyLieHne 6eToHa no KoHycy —
OAVHOYHBIN aHKep

?N

c) Pa3spylueHune 6eToHa No KOHyCy —
rpynna aHkepos

MpumMepamu pacnopHbIX aHKepOB SBIIAKOTCS BbICO-
koadbpekTnBHble aHkepbl fischer (FH-H, FH-B,
FH-S, FH-SK), aHkepHbin 6Gont fischer (FAZ),
aHkepHbI 60nT fischer (FBN) 1 3abusHoln aHkep
fischer (EA). Opyrvmy npymMepamu sIBSILOTCS YHU-
BepcarnbHble HENMOHOBbIE paMHble Atobenu fischer
FUR vnn pamHble atobenu fischer (S-R, S-H-R n
SXS), a Tawke rsosgesble Aobenu fischer (N).

TpeTbuM NpYHLIMMOM aHKepPOBKN SBMSETCA coeau-
HeHve. B aTom cnyyae Harpyska nepepaetcsi oT
aHKepa B OCHOBaHWE 4epe3 COedUHSILLVIA maTe-
puan, Hanpumep, Yepe3 3aTBEpAEBLUMIA MOMM-
MepHbIl  cocTas. [lpumepamu MOryT CryXuUTb
xummnyecknin aHkep fischer (tTun R Eurobond) u
MHBEKLIMOHHBIN cocTas fischer FIS V.

2.6 Buabl paspyweHuin KpenneHumn

KpenneHne MoxeT paspyLUnTbCs NPU PasnnyHbIX
ycnosusix. [py 3TOM BaXHbIM YCIOBMEM SIBMS-
eTCs NOHMMaHWe BIVSHUA pasnuyHbIX Hanpaene-
HWUI OeNCTBUSA Harpysku.

"
W

d) PaspyLieHve kpas

e) PaspyLueHve pacTpeckusaHuem

b

g

!

f) Pa3spyweHwve no ctanm
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2.6.1 OceBasi TAroBas Harpyska

Ha pucyHke 2.7 nokasaHbl hopMbl paspyLleHuit
ANs aHKepoB C BHYTPEHHWM YMOpoOM M pacnop-
HbIX @aHKepOB, BO3HMKatolme B GeToHe nof BO3-
OeNCcTBMEM OCEBOM pacTsarmearoLlLen Harpysku. B
cnyyae BbIpbiBa (PUCYHOK 2.7a1) aHKep Bblaepru-
BaeTcs 6e3 3HaunTeNbHOro NoBpexaeHUst 6eToHa.
HesHauutenbHoe oTkamnbiBaHWE MOXET MPOMCXO-
OWTb BONM3N NOBEPXHOCTU OCHOBAHWSA, OAHAKO,
3TO He BNUSIET Ha HECYLLYIO CNOCOBHOCTL aHKepa.
BbIpbIB MOXET MPON3OWTY Y PacnopHbIX aHKEPOB,
npuyem B criyvae, korga cuna pacropa CrmvLIKOM
Mana, 4tobbl yaepxaTb aHkep B ero Tpebyemom
NMOSNIOXKEHNUUN, MO CPaBHEHWIO C  YCUNUSIMU  pas-
pyweHus 6eToHa. Mpu BbiaeprmBaHMn (PUCYHOK
2.7a2) KOHYC UNU KOHUYECKW BONT BbIXOAUT M3
pacropHbIX BTYMOK WM CErMEHTOB, KOTOpble
ocTalTcsl B OTBEepCTUW. BblaepruBaHue Takke
MOXET UMEeTb MeCTO ANt PacnopHbIX aHKepoB,
Korga pasKMMHbIE YCUMUSI CIIULLKOM BESKM.

Mpu paspyLueHun 6eToHa KpenexHoe YCTPONCTBO
OTPbIBAET KOHUYECKUI KyCcOK OeToHa, KOTOpbIn
HayMHaeTca B 30He pacrnopa Wnu BHYTPEHHEero
ynopa (cm. pucyHok 2.7b). Brnimskoe pacnonoxe-
HMe coceHUX aHKEPOB MOXET NPUBECTU K OTPbIBY
obLero kycka 6eToHa (CM. pUCYHOK 2.7¢). AHKEpbI,
yCTaHaBnuBaeMble Ha ManoM pacCTOsiHUM OT
Kpasi, MOryT npu paspyLlleHun kpenrneHus obyc-

PucyHok 2.8:
Buvabl pa3pyLueHuii KpenneHuii ctanbHbIMU aHkepamu B 6eToHe
oA BO3[ENCTBMEM MOMNEPeYHON Harpysku

-5

| ]

a) Pa3pyLieHve no ctanu

&

b) PbluaxHoe paspyLueHvie

c) OTnom Kpas — OAUHOYHbBIN aHKepP

naenueatb MNOsIBNEHMe OTKOMOB KpaeB GeToHa
(c™m. pucyHok 2.7d).

PacTpecknBaHne MoxeTt npmeect nmbo k obpa-
30BaHM0 OOLLEN TpelWHbl B CTPOWUTENbHOW
getanv, nubo K TpelmHaM Mexzay COCeaHUMMU
aHKepaMmu, Unu Mexzay aHKkepamu U Kpaem (CM.
PUCYHOK 2.7€). OTOT TUMN pa3spyLUeHUsi MPOUCXO-
[T TOMbKO TOrAa, Korda pasMepbl KOHCTPYKTUB-
HOro GETOHHOro anemMeHTa U/unu paccTosiHne oT
Kpasi CIIMLLKOM Marbl.

PaspyLleHve no crtanu NpouCXoauT Mpu Makcu-
MarnbHO BO3MOXHOW paspylualoLleii Harpyske,
KoTopasi MPUBOAUT K pa3pbiBy Gonta unu wypyna
(cm. pucyHok 2.7f).

AHanornyHble B1abl pa3pyLLEHWIA, KaK 1 Y aHKepoB
C BHYTPEHHVUM YMOPOM MM PacropHbIX aHKEPOB,
MOTYT BO3HUKaTb 1 B CIy4ae NpMMEHEHMSI XUMUYec-
KX aHKepoB. BbliaeprvieaHve npy STOM NpOUCXOAUT,
Korga HapyLlLaeTcsl CBA3b Mexay MpPOCBEPrEHHbIM
OTBEPCTMEM U CBSI3YIOLLMM COCTaBOM UM Mexay
pe3bboBbLIM CTEpPXKHEM U cocTaBoM. OBbIYHO Mpo-
MCXOOMT CMELLIAHHOE paspyLLUeHe (BbIPbIB 1 OTPbIB
GeToHa), korga paspylleHue GeToHa HauvHaetcs
NpUONM3NTENBHO Ha PacCTOSIHUM OT MOBEPXHOCTU,
paBHoM 0,3 — 0,7 rmy6uHbl OTBEpPCTUSI.

B kameHHoW knagke makcumarnbHas Hecyllasa cno-
COBHOCTb orpaHn4yeHa paspylieHmnem OCHOBHOIo

d) OTtnom Kpas — rpynmna aHkepoB

5

€) Pa3pyLueHve B BUAE OTKasblBaHWA yria
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maTepuana. B knagkax v3 cnnowHoro kvipnuya
aHKepbl MOTyT MHOTA@ BbIAEPrVBaTLCS, @ MaKcy-
MarbHasi Hecyllas CroCOBHOCTb MOXET, B OTAe-
NbHbIX Cry4asix, ONpeaensTbCs paspbiBOM CTanu.

2.6.2 NonepeyHasn Harpyska

Ha pucyHke 2.8 nokasaHbl BO3MOXHble (HOPMbI
paspyLUeHNs aHKepHbIX KpenneHwin B 6GeToHe,
Bbl3blBaeMble MONEepeYHon Harpy3kon. [ins aHke-
pOB, YCTaHOBMEHHbIX Ha GOMbLIOM PaCCTOSIHWUM
OT Kpas, 06bIYHO MO BO3AENCTBUEM NONEPEYHON
Harpy3ku MpoOMCXOAMT paspyLueHue no cranu.
HenocpeacteseHHO nepen AOCTUXEHWEM MaKCu-
MarnbHO JOMYCTUMOWN Harpy3ku MOXET Npou3onTu
nokanbHoe oTcrnoeHne 6eToHa B6nm3n ero nosep-
XHOCTU (CM. puCyHOK 2.8a). AHanorn4yHo cnyvaro
OCEBOro pacTskeHus ata popma paspyLUeHus
COOTBETCTBYET MaKCMMarbHO BO3MOXHOW Hecy-
Lier cnocobHOCTU.

KpenneHusi ¢ KOPOTKUMU U KECTKUMU aHKepamu
UK rpynnaMm aHkepoB € ManbiMu OCEBbIMU pac-
CTOSIHUSIMW MOTYT MO, BO34ENCTBUEM NONEpevHon
Harpysku paspyliatbCs B pesynsrate oTkarbl-
BaHWA OeTOHa CO CTOPOHbI, MPOTMBOMOMOXHOM
CTOPOHE NPUIOXEHNS Harpysku (pbl4axkHoe pas-
pyLueHue) (CM. pucyHok 2.8b).

AHKepHbIe KpeneHusl, yCTaHOBIIEHHblE Ha Mariom
paccTosiHAM OT Kpasi, MOryT pa3pyLuaTbCsi C OTNO-
MOM Kpasi 6eToHa (CM. pucyHok 2.8c). YcTaHoBKa
aHKepoB y Kpasi C ManbiMy OCEBbIMW pacCTosi-
HVSMU  MOXET NMPUBOAUTL K KOMOUHMPOBAHHOMY
pa3pbiBy 6eToHa (CM. pucyHok 2.8d), Talke Kak u
pacnornoXeHHble aHkepa BOnu3u yrna (CM. pucy-
HOK 2.8e).

Bmecte ¢ Tem, oTkon kpasi GeToHa Bbl3blBalOT
Harpysku, KoTopble AEWCTBYIOT Ha aHKepbl, pac-
NOMNOXEHHbIE HEMOCPELACTBEHHO B MEPBOW Camom
6nuskoi K kpar GeToHa NMHUM aHKEpOB, ecrnu
rpynna aHKepoB MMeeT BOorbLLE YeM OAHY NMUHMIO
aHKepoB, naparnsenbHbIX Kpato.

Tonbko, kKorga rapaHTUMpyeTcs, YTo mnonepeyHas
Harpy3ka AenCcTBYET Ha BCIO rpynny aHkepoB 6e3
HayanbHOro UX CMEeLLEHNs!, BO3MOXHO Y4UTbIBaTb
MoSIHOe YWCMNO aHKepoB. YTOObI rapaHTMpoBaTb,
YTO HMKaKOEe CMELLEHME He BO3HUKAET, OKPY>HOMN
3a30p Mexay 60nTOM U aHKepHOW NIUTOW JOMMKEH
6bITb 3aMOMHEH NPOYHLIM Ha CxXaTue MaTepranom
(Hanpumep MHBEKUMOHHBIM cocTaBoM fischer FIS
V unu FIS EM).

KpenneHusi B KaMeHHOW Knajke paspyLuatoTcs
u3-3a paspbiBa CTan¥ WU W3-3a paspyLLeHUs
Knagku.

2.7 Onpeaensiowme napameTpbl
271 MpoyHOoCTL MaTepuarna oCHOBaHUsA

OcHoBHOI hopMOI paspyLLeHns KpenneHus B
cryyae MpUMEHEHNS aHKepOB C  BHYTPEHHUM
YNOpOM UM pacrnopHbIX aHKEPOB MNPV HamMynuu
AOCTaTOYHbIX CWUM pacnopa Mo Bo3dencTsMeM
OCeBON pacTArvMBaloLlenl Harpysku siBnsietcst
OTpbIB KOHMYECKOro kycka 6etoHa. BenuuvHa
paspyluaroLleit Harpysku B 3HaYUTENbHOW CTe-
neHn onpegensieTcs NpoYyHoCTbio GeToHa. Ha
pucyHke 2.9 npuBefeHbl 3Ha4YeHWs paspyluato-
wen Harpysku Nu ansa aHkepos fischer Zykon (c
BbICTynatoLLei pe3bboit) B HepacTsiHyToM 6eToHe
B 3aBMCUMOCTU OT MPOYHOCTU KyGa 6eToHa fee o0
(pa3mepbl 200x200x200 mMm). lMpeacTtaBneHHble
AaHHble NoKasblBaloT, YTO MpU yBeNM4eHUn npo-
YHOCTM 6GeToHa yBenuuMBaeTCs paspyluatoLlas
Harpyska. OTO yBenuyeHne He ABMSeTCH NMUHewn-
HbIM, @ NMPOMOPLMOHANbLHO KBaApPaTHOMY KOPHIO
OT BEMUYMHBLI NPOYHOCTU BETOHA.

PaspyLiatoLas Harpyska orpaHuyeHa paspbiBOM Mo
cTanm (ropusoHTanbHbIe NIMHUK Ha pUCYHKe 2.9).
PucyHok 2.9:

MpepenbHas Taroeas Harpyska Nu ans aHkepos fischer Zykon
(c BbICTynatLLen pe3bboii) B HepacTsiHyTOM GeToHe B 3aBUCH-
MOCTY OT NpoYHOCTM Ky6a 6eToHa f. 200

Ny [kH]
‘ naBHyio ponb urpaet
%0 6eToHa,
‘ N, — — — paspyweHue no cTann
80 +—
70— — A
60—
40
0 ; FZA 12x50 M8

20

55 fec,200
[H/mm2]

Ha pwucyHke 2.10 nokasaHa 3aBMCUMOCTb pas-
pyLualoLLelt NonepeqHot Harpy3kv Ansi aHkepoBs
fischer Zykon (c BbicTynatoLLelt pe3b6oii) B Hepac-
TSHyTOM GeToHe B 3aBMCMMOCTU OT MPOYHOCTU
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ky6a 6eToHa fo; 9gg. DTV AaHHbIE crpaBeasnBbl
ANS @HKepOB, YCTAHOBMEHHBIX Ha PacCTOSHNN OT
kpas ¢4 = 80 MM Mpu HanpasneHnn Harpysku K
cBO6OAHOMY Kpalto.

PuvcyHok 2.10:

MpepenbHas nonepedHas Harpyska Vu ans adkepos fischer
Zykon (c BbicTynatoLlelt pe3bboi) B HepacTsHyToOM GeToHe B
3aBMCMMOCTY OT NPOYHOCTY Ky6a 6eToHa f. 200

Vu [kH]

40 vui

13

‘ asHyio ponb urpaet
paspywenvie Getona
— — — paspywenme no crann

< =80MM
m FZA 18x8) M12

//— — t— — FZA 1Px50 M8

20

15 25 35 4 55 oo

[H/Mm?]

Takke kak U B cnydae OCEBOW pacTarnsaroLlemn
Harpysku npMBeAeHHble JaHHble MOKa3bIBAOT, YTO
npu NonepeyHon Harpy3ke paspyLuatoLee 3Haye-
HMe 3aBUCUT OT NPOYHOCTM GeToHa. Paspyliato-
Lasi Harpyska yBenuyvMBaeTcs NponopLyoHanbHO
KOPHIO KBafpaTHOMY OT MPOYHOCTU 6GeToHa wu
orpaHuyeHa NMpPOYHOCTbLIO CTanm aHkepa.

Paspywatowas Harpyska ans 6etoHa npu cos-
MECTHOM BO34EeNCTBUM pacTArMBatollen v none-
PEYHO Harpy3ku U3MEHSIETCS NPOMOPLMOHANbHO
KOPHIO KBagpaTHOMY OT MPOYHOCTM GeToHa. JTo
06bsACHSIeTCS TeM, YTO B 060MX criydasix pesynb-
TaT onpeaensieTcss NPoYHOCTbI0 GeToHa Ha pac-
TSXKEHME, KOTopasi MpornopuuoHarnbHa — KOPHHO
KBaZpaTHOMY OT MPOYHOCTUN BGETOHA Ha cxaTume.

Hecyuias cnocoGHOCTb aHKepoB, YCTaHOBMEH-
HbIX B ApYrvx matepuanax, Takux kak kaMmeHHas
KnagKa, TaKkKke 3aBUCUT OT MPOYHOCTU OCHOBAHWSI.
B OCHOBHOM npefenbHasi Harpyska yBenuyvsa-
eTcs Npy yBeNnUYeHUM MpPOYHOCTU Matepuana,
OQHaKoO 3aBWCUMOCTb HE MOXeT ObiTb onpeae-
reHa CToMb e TOYHO, Kak ans 6eToHa. Bonbluoe
KOMUYECTBO NapameTPOB, TakUX KaK TWM, pa3mepsl
1 CTPYKTypa MaTepuarnoB TpebytoT JanbHeiLero

NpoBeAEeHUs AONOMHUTENbHbLIX UCCre0BaHNN.

2.7.2 ny6buHa aHKepOBKMU

PaspyLuatolas Harpyska Ans aHKepHOro Kperse-
HWSI, Ha KOTOpOe BO3MEeNCTBYET pacTsarvsaroLlas
cuna, 3aBUCUT OT rNy6KHbLI YCTAHOBKM aHKepa.

Ha pucyHke 2.11 npuBegeHbl paspyLuaroLime pac-
Tarmsatowme Harpyskm Nu ana aHkepos fischer
Zykon B HepacTsiHyTOM 6eToHe B 3aBUCUMOCTU OT
rny6uHbI aHKePOBKM hys. YBENUUeHne paspyLuato-
Le Harpy3kvu NPOUCXOAMT B CTEMEHHOW 3aBUCK-
MOCTM ¢ nokasatenem 1,5 oT rny6uHbl aHKepPHOro
kpenneHusi. MpegenbHas Harpyska Takke orpaHu-
YeHa MPOYHOCTbLIO aHkepa no cTanu.

PucyHok 2.11:

MpepenbHas pacTtarusatolas Harpyska N, ans aHkepa fischer
Zykon (c BbicTynatolleit pe3bboi) B HepacTsHyToOM GeToHe B
3aBMCMMOCTU OT Ny6UHbI @aHKepOBKK hgy.

Ny [kH]
2 1 1 /
80— ; Ny
7010 ranmicpmisciaungl
60 T— u
50 /_____rg TAX60 M0
40 /
FZA 12x50 M
30 /_ e
20
10
foe 200 =25 H/mp?
40 60 80 100 120 hef

[mm]

[aHHble, NpuBefeHHble Ha pucyHke 2.11, cnpa-
BEAMMBbI TOMNbKO TOrAa, KOrga cuna BHyTPEHHEro
ynopa unu cuna TpeHusi oT pacnopa A0CTaTovHO
BEMUKK, YTOObI BbI3BaTb pa3pyLueHne 6eToHa npu
AaHHou rnybuHe aHkepoBku. Ecnn ry6una ycrta-
HOBKM aHKkepa OydeT ele yBenu4yeHa, TO CUMbI
BHYTPEHHETO yrnopa unu TpeHUsi oT pacropa 4acTo
OblBaeT He[OCTaTOYHO, YTOObI BbI3BaTh pa3pylue-
Hue BeToHa. Torga aHkep cMeLlaeTcs, npu 3Tom
yMeHbLUaeTCa rnybuHa aHKepHOro KpenneHus,
YTO NPVBOAWT K paspyLLeHnto 6eToHa Unu K oTkasy
KpenneHus B BUAe BblAeprnBaHus aHkepa (cpas-
HWTe C AaHHbIMK Ha pUCyHke 2.7a2). JTo 03Ha-
YaeT, 4TO npefenbHas Harpyska Ans aHKepoB C
POCTOM rMyOMHbI YCTaHOBKM BO3pacTaeT He3Hauu-
TenbHO. Ha pucyHkax 2.12a n 2.12b nokasaHa ata
B3anmoceasb /1, 9/. [JaHHble, npuBeaeHHblE Ha
pYCyHKax, cnpaBeanvBbl Ans 3abMBHbIX aHKEPOB
(pucyHok 2.12a) 1 pacrnopHbIX aHKEPOB C KOHTPO-
NMPYeMbIM KPYTALLMM MOMEHTOM (PUCYHKM 2.12a
n 2.12b). Paspywatowaa Harpyska Bo3spacTaeT
He3Ha4MTenbHO (PUCYHOK 2.12a), NOCKOMbKY pac-
nopHasi cuna He ONTMMM3NPOBaHa B COOTBETC-
TBUW C rIyOMHON aHKEPOBKM.
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PucyHok 2.12:

Paspyliatowiasl Harpyska Ans aHKepoB Mpu YBENMWYeHWW rmy-
6uHbI aHkeposku /1, 9/
a) AHKepbl pasnuyHbIX PasMepoB C KOHTPOMIEM KPYTALLETO
MOMEHTa U C KOHTpONeM nepemellerns /1/
b) AHkepbl M16 ¢ KOHTpOnem KpyTsLiero MomeHTa /9/

Ny [kH]
12 I I I I
® P
= 3a6yBHbIe aHKepbI {
100 (oo 500=25 Him?
Hecywjan cnoco6HocTb
cornacHo puc.15
75 |— — — Hecywan cnoco6HocTb ]
aHKepoB C yBEOMUEHHOI IS
TYGUHOI aHKEPOBKM M6
.
50
M16
==
25 = M8
LT
T v8
M6
20 40 60 80 100 120 140 hef
a) [vm]
Ny [kH]
100
/
/
80 e
/
/
/
60 ©
4
8 o
D
40
A
20
0 40 80 120 160 200 240 hef
b) )

BrvsiHve rnyGrHbI aHKEPHOTO KPernmneHus Ha paspy-
LueHne BeToHa MpK NornepeYHbIX Harpy3kax nposis-
NSieTcs NULLb KOCBEHHO, TOMNbKO YEpEes XXEeCTKOCTb
aHkepa. OgHako, 3T0 BMWsSHUE BecbMa Mario, YTo
He TpebyeT JanbHENLLIErO PaCCMOTPEHNSI.

2.7.3 KpaeBoe paccTosiHue

AHKepbl, yCTaHaBnMBaemble C BHYTPEHHUM
yrnopoMm unu 3a cyeT pacnopa, obnagatT gocTa-
TOYHOWM CMOCOBHOCTbIO BbI3blBATb  pa3pyLUeHne
6eToHa No KOHyCy Noa AecTB1EeM OCEBON pacTsi-
rmBaloLLiei Harpysku. BblipbiBaeMblil KOHYC Hauu-
HaeTcsa € 30Hbl BHYTPEHHErO ynopa unu pacnopa
aHkepa W MMeeT yron, MpMMEpHO paBHbI 35°
OTHOCUTENBHO MOBEPXHOCTU GeToHa. JTO NpUBO-
OWT K TOMY, YTO AMaMeTp OCHOBaHWUSI KOHUYECKOMN
NOBEPXHOCTU NpnbnuantensHo B 3 GonbLue rmy-
OuHbI aHKepoBKkW. MakcumanbHasi Harpyska Ha
BbIPbIB [OCTUraeTcs TOMbKO TOraa, Korga KOHYC

MOXeT chopmmpoBaTbcs 6e3 orpaHnyennii, obyc-
MNOBMEHHbIX Hanuumem kpaeB. Takum ob6pasom,
paccTosiHue OT Kpas AOMMKHO ObiTb paBHO, MO
KpanHen mMepe, MOMOBUHE AMaMEeTpa BbipbiBae-
Moro 6eToHHoro koHyca (1,5 rny6uHbl aHKepHoro
KkpenneHust). Mpu yMeHblUEeHUN PacCTOsHUA OT
Kpas 6eToHa mpoucxoauT yceveHue BblpblBae-
MOrO KOHyca (CM. n3obpakeHne Ha pucyHke 2.7d)
W, Kak creacTBue, MMeeT MeCTO yMeHblueHue
npeaenbHON Harpysku.

[ns aHKepoB C AOCTATOMHbIM PaCCTOSHUEM OT
KpaeB paBHOBECUE MexXay BHELUHWMU U BHYT-
PeHHUMM cunamy obecrneymBaeTcs KonbLEBLIMU
pacTsrvBaloLwMMM HanpsbkeHUsiMU. 3TO O3HadaeT,
4YTO HanpsbkeHust B GETOHe MMEIT pagmarnbHyo
CUMMETPUIO  OTHOCUTENbHO aHkepa (cMoTpuTe
pycyHok 2.13a) /10/. YMeHbLUeHVEe pacCTOsHNUSA OT
KpaeB U3MEHSIET pagmanbHy0 CUMMETPULO pacnpe-
AeNeHVs1 HanpshKeHWn 1, Takum obpas3om, Npueo-
OUT K YMEHbLUEHWO MpeaernbHON paspyLuatoLlen
Harpy3ku ans 6etoHa (cmoTpute pucyHok 2.13b).
Oba adhdpekTa — yceyeHne BbIpbIBAEMOrO KOHYyCa,
a TakKe HepaBHOMEPHOCTb pacnpepeneHuns
HanpshkeHW HaknadbiBalTcs Apyr Ha apyra. Ha
pucyHke 2.14 npuvBeneHbl npefenbHble pacTaru-
Batolme Harpysku N, ans aHkepa fischer Zykon (c
BbICTyNatoLLe pe3bboit) B HepacTsHyToM 6eToHe B
3aBK1CMMOCTU OT KPAeBOro PACCTOAHMSA C4. [aHHble,
npviBEAEHHbIE Ha PUCYHKe, CrpaBeanvBbl AN Npo-
4HOCTM 6eTOHHOTO Ky6a fe 200 = 25H/MM,

PucyHok 2.13:

PacrnpeneneHvie cun B 30HEe PacrofiOXeHUs LWTbIPS C NIMTON
rOrNoBKOW NOA AeCTBUEM OCEBOrO pacTsixeHus /10/

Kpait anemeHTa
KOHCTPYKLM
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Ha pucyHke BuAeH pocT NpefenbHON Harpyskv B
3aBMCUMOCTM OT YBEMUYEHWUS KPaeBOro paccTosi-
Hus. Korga BenuuMHa KpaeBoro paccTosiHUS npe-
Bbllwaet ¢q = 75, 90 n 120 mm anga avkepos FZA
12x50 M8, FZA 14x60 M10 n FZA 18x80 M12
COOTBETCTBEHHO, 4TO COOTBETCTBYET 1,5 rnybuHbI
aHKepOBKM MNW paguycy BbIPbIBAEMOrO KOHYyCa,
TO [anbHewnlero MoBbIWEHWS paspyLuaroLen
Harpysku He mpomcxoguTt. ITo obbsICHAETCS Tem,
YTO BbIPbIBAEMbI KOHYC MOXET MOMHOCTbIO chop-
MUPOBAaTbCS U BorbLUIE HE OrpaHNYMBAETCS Kpaem.

PucyHok 2.14:

MpepentHble TArosble Harpysku N, Ans aHkepa fischer Zykon
(c BbIcTynatoulen pe3bboit) B HepacTaHyToM GeToHe B 3aBUCK-
MOCTM OT KpaeBoro paccTOsHNA Cq.

Ny [kH]

50 EZA 18x80-M12

Ny |

FZA 14x60 M10|

— 1 FZA 12x50 M8

30—

20

foe, 200= 25 Himm?

| |
50 60 70 80 90 100 110 120 130 140 cq [mm]

HamHoro Gonbluee BnusHWE kpaeBoe paccTosi-
H1e OKa3sblBAET Ha pa3pyLUEHWe Npu BO3AENCTBUM
nonepeyHon Harpysku. AHKepbl, HaxogsLimecs
nof AeWCTBMEM MOMEPEYHON Harpysku, kotopas
nepneHavKynspHa Kpato, BbI3blBalOT OTKasbiBa-
HVe kpasi (cpaBHUTE C pa3fenom 2.6.2, pUcyHoK
2.8c). Yron mexay BblpblBaeMbIM KyCKOM U Kpaem
KOHCTPYKLUMM NpubnuantensHo paeeH 35° u, nos-
TOMY AnUHa BbIPbIBAEMOrO Kycka Ha Kpato, npu-
MepHO, B 3 pasa 6orblue paccTosHWA A0 kpas
(cmoTpuTe pucyHok 2.15). CornacHo pesynsratam
UCMbITaHWIA BbICOTA BbIpbIBAEMOrO Kycka npubnu-
3uTenbHO B 1.5 pa3a npesbilaeT paccTosiHue OT

Kpas C1.

PucyHok 2.15:

dopma ¥ paamepbl oTKanbiBaemMoro kycka GetoHa B crnydvae
OAVMHOYHOTO aHKepa, PacrnoroXeHHOro B6NWan kpasi, NoA Aevic-
TBMEM MOMEepPeYHON Harpy3Kku.

PucyHok 2.16:

MpepenbHas nonepedHas Harpyska V,, Ans aHkepa fischer
Zykon (c BbicTynatoLlei pe3bboi) B HepasopBaHHOM GeTOHe B
3aBUCMMOCTY OT KPaeBOro PACCTOSIHUS Cq.

‘ TnaeHyto ponb urpaet
paspyuwentte 6eToHa
— — — paspywenute no crann
FZA 1880 M12
40 vu¢ ''''
° /
30 ATARIG0MTO

=
//—------- FZA 12x50 M8

Vy [kH]

20

f,

e, 200= 25 H/mm2

50 60 70 80 90 100 110 120 130 cj [mm]

Ha pucyHke 2.16 npviBegeHbl paspyluatoLmne
nornepeYHble Harpysku V,, ana adkepa fischer
Zykon (c BbicTynatoLen pesbboil) B Hepa3opBaH-
HOM GeToHe B 3aBMCMMOCTM OT KPaeBoro paccro-
AHNA C4. YBENuuYeHne paspyllaloLlen Harpysku
npomcxognuT BbicTpee, 4Yem NpsMO MpomnopLmo-
HanbHasi 3aBUCUMMOCTb OT KPaeBOro PacCTOSIHWS
(cTeneHHas 3aBMCUMMOCTb C MokasaTeniem cTe-
nenun 1.5). MpegenbHas Harpyska Takke orpaHu-
YeHa MPOYHOCTbLIO aHkepa no cTanu.

2.7.4 OceBoe paccTosiHne

PaccTosiHne mexay ocsiMu COCeiHUX aHKEPOB OKa-
3blBaeT 04eHb BOMbLUIOE BNUSHWE Ha HECYLLLYIO CMo-
cobHoCTb B6eToHa. MakcumanbHasa paspyLuatoLas
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Harpyaka [nsi aHKkepoB, Ha KOTOpble BO3AeiCTBYeT
0OCeBOe pacTarvBalollee ycunue, [gocTuraeTcs
TOJIbKO TOrAa, KOrAa MOXeT 06pa3oBaTbCst MOMHbIN
BbIpblBaeMbIN KOHYC. Ha pucyHke 2.17 31O AicHO
NoKa3aHo Ha NpuMepe napbl aHKEPOB, Ha KOTOpble
OeViCTBYEeT pacTarnsatoLLas Harpyska.

Ha pucyHke 2.17a aHkepHas napa nokasaHa C
OCEBbIM PacCTOSIHUEM, pPaBHbIM OXMOAEMOMY
OvameTpy BbIpbIBAEMOrO U3 BGETOHA KOHyca (S =
3 * hgf). B aTOM criyuae KoHyCbl He nepecekaroTcs
1 noaTomy oba aHKepa BblAEPXKMBAIOT MakcMmarb-
Hyl Harpysky. OTO O3HayaeT, YTo npeaenbHas
Harpy3ka Ans AByX aHKepoB paBHa YABOEHHOW
npeaenbHON Harpy3ke Ans Kaxaoro aHkepa.

Ha pucyHke 2.17b paccTosiHue mexgy ocsMu
aHKepPOB MeHblUe YeM [uMaMeTp O0XnOaemoro
BbIpbIBAEMOrO KOHyca. BblpbiBaeMble KOHyca
nepecekarTCcsl, YTO MPUBOAUT K YMEHbLUEHMIO
A0MYyCTUMON MaKCUMaribHOW Harpysku. MNpu ymcto
TeopeTM4eCcKoM NPeanornoXeHnm, YTo OCeBOe pac-
CTOSIHWE MeXady aHKepamu ymeHblueHo Ao s = 0
(pucyHok 2.17c), obpasyeTcsi TONbKO OAUH BbIpbl-
BaeMbIll KOHYC 1, Takum obpasom, paspyLuaroLas
Harpy3ka TakoW «napbl» aHKepoB CTaHOBMUTCH
paBHOM 50% OT Harpy3ku Ans napbl aHKepoB B
COOTBETCTBUM C [AaHHbIMW, MPVBEAEHHbIMU Ha
pycyHke 2.17a. YTobbl ynpocTUTb BONPOC, MPUHK-
MaeTcs NMHeHast 3aBUCUMOCTb MeXay Npeaenb-
HbIMW BEMUYMHAMU, NPUBEAEHHBIMU Ha PUCYHKaX
217an2.17c.

Ha pucyHke 2.18 nokasaHo BNUSiHNUE paccTOAHUS
Mexdy OCAMM aHKepOB Ha OCEBYK pacTsrvsaio-
Lyto Harpysky Ans napbl aHkepoB fischer Zykon
(c BbICTymawLienn pesbbon) B HepacTAHyTOM
GetoHe ¢ npoyHoCTbiO foe 20 = 25 H/MM?. Mo
rOPM30HTANMbHON OCU HaHeCceHbl He abCcontoTHbIE
BEMUYMHBI PACCTOSIHUA MeXZy OCSMW, a OTHO-
LUEHNe 3TOro PaccTOsHWUA K rybuHe aHKepHOro
kpenneHusi. MNpu yBenu4eHUM OCEeBOro paccTo-
AHWS OO0 TOYKM, COOTBETCTBYIOLLEV AnameTpy
BbIpbIBAEMOro KoHyca (s = 3 ¢ hgg) mocturaetca
MakcuMarnbHas paspyliatowas Harpyska. [pu
fdarnbHelilleM YBENWYEHN OCEBOro PacCTOSIHUA
yBeNMYeHns paspyLuatollet Harpysku He npo-
MCXOAWT, TaK Kak MakcumarnbHas Harpyska Ans
aHKepHOW napbl y)xe AOCTUrHyTa.

PucyHok 2.17:

I'IepecequMe BbIpblBaeMbIX KyCKOB 451 aHKepoB npu BOSﬂeﬁC—
TBUW OCEBON paCTﬂFV]BaIOLL[eI‘/‘I Harpysku

s =3 hef

a)

S <3 hef

PucyHok 2.18:

MpepensHas Tarosas Harpyska N, Ans napel aHkepos fischer
Zykon B HepacTsiHyTOM GeTOHe B 3aBUCMMOCTU OT OTHOLLEHUS
0CEBOro PACCTOSHNSA K S K rMy6uHe aHKepoBKM hgf.

Ny [kH]

FZA 18x80 M12

90

80

70

) FZA T4x60 MTO

FZA 12x50 M8

f

e, 200= 25 Himm?

1.0

sthef [

Ecnu Ha rpynny aHkepoB, yCTaHOBMEHHbIX ¢ 6OMb-
LUMM KpaeBbIM PacCcTOsHUEM, BO3eCTBYeT norne-
peyHasi cuna, To 0BbIYHO MPOUCXOAUT paspyLLeHre
no cTanu Jaxe Npy MasbiX OCEBbIX PACCTOSHUSIX.
ONa KOPOTKUX W JKECTKUX aHKepoB w/mmu ans
rpynmnbl aHKEPOB C MarbiM OCEBbIM PACCTOSIHUEM
BHYTPU TPynMbl aHKEPOB MOXET BO3HUKHYTb pas-
pyLeHne BETOHa CO CTOPOHbI, MPOTUBOMONOXHOM
CTOPOHE MPUITOXEHWSI Harpy3ku (pblyaxHoe pas-
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pyweHue) (cpaBHuTe C pasgenom 2.6.2, pucy-
HOok 2.8b). Ecnun aTn e aHkepbl yCTaHOBMEHbI
6rnM3Ko K Kpak U Ha HWUX AEUCTBYeT nonepeyHas
Harpyska, HanpaBneHHas k cBo6ogHOMY Kpato, TO
paccTosiHue Mexay OCSMU aHKkepamu okasbiBaeT
oYeHb 6onblloe BAUSHUE. STO MOXHO BUAETb U3
OaHHbIX, NPUBEAEHHbIX Ha puUCyHKke 2.19.

B cooTBeTCTBUM C AaHHbIMW, NpUBEAEHHBIMU Ha
pucyHke 2.15, yron mexay BbIpbiIBAEMbIM KYCKOM
1 KpaeM KOHCTPYKLMU paBeH npubnuantensHo 35°,
1 MO3TOMY [ANMHA BbLIPLIBAEMOTO Kycka MpUMEpHO
B 3 pasa 6onblue kpaeBoro paccTosHus c4. Korga
0CeBOe aHKepHOe pacCTOsiHME MpeBbillaeT Kpa-
eBOe paccTosiHWe B TpW pasa, TO B 3TOM cryyae
OTpbiBaEMble KyCKW He nepecekaloTca 1 [ABa
aHkepa obecreuvBaloT MakCMMarnbHyl0 HecyLLlyto
CMOCOOHOCTb (CpaBHUTE C AaHHLIMW Ha PUCYHKe
2.19a). 310 03Ha4aeT, YTO nMpedenbHas Harpyska
ANs aHKEpHOW Mapbl paBHa ABYM Makcumarb-
HbIM Harpyskam [Ansi OAWHOYHOro aHkepa. Ecnm
e 0CeBOe pacCTOsiHME Mexay aHKepaMy yMeHb-
waetca (cM. pucyHok 2.19b), To oOTpbIBaeMble
KYCKV nepeceKaloTcsi, YTO MPUBOAWNT K YMEHbLUe-
HUIO Hecyllel crnocobHocTu. Mpu TeopeTuyeckom
NPeanoNOXeHNN, YTO OCEBOE PacCTOsiHUE Mexay
ABYMSl aHKepamm yMeHbLuaeTcs Ao s = 0 (cM. pucy-
Hok 2.19c), obpasyeTcs TOnbKO OAUH OTPbIBAEMbIN
Kycok 6eToHa W, Takum obpa3oM, paspyLuatoLias
Harpy3ka TakoW «napbl» aHKEpPOB CTaHOBUTCS
paBHoit 50% OT Harpysku Ofs aHKepHOM napbl
B COOTBETCTBMW C JaHHBIMU, MPUBEAEHHLIMU Ha
pucyHke 2.19a. YTo6bl ynpocTuTh BOMPOC, NPUHK-
MaeTcs MIMHeViHas 3aBUCUMOCTb MeXay npeaenb-
HbIMV BeIMYMHaMW, NPUBEAEHHBIMU Ha PUCYHKaX
2.19aun 2.19c.

Ha pucyHke 2.20 noka3aHa ata 3aBUCUMOCTb AN
napbl aHkepoB fischer Zykon (c BbicTynatoLlen
pesbbon) ¢ KpaesbiM paccTosiHuem ¢4 = 100 Mm.
[MpvBedeHHble AaHHbIe CrpaBeAnuBbl AN Hepa-
30pBAHHOTO 6€TOHa MPOYHOCTBIO foe 209 = 25
H/MM? 1 onst KpenneHwin B maTtepuanax, uveto-
LWMX OOCTaToYHYyo TonwwmHy. TonwumHa siBnsieTcs
[OCTaTOYHOW, €Cnv BbIPbIBAEMbIA KYCOK MOXET
MOSIHOCTbIO chopMupoBaTbCst Ha BOKOBOW rpaHu
cTpouTensHoro matepuana (h = 1.5 ¢q) (cpasHute
C AaHHbIMU Ha pucyHKe 2.15).

Harpyakn He MPOMCXOAWT, TaK Kak MakcumarnbHas
Hecylas crnocobHOCTb Mapbl aHKepoB HE MOXeT
npeBbIAaTb YABOEHHON paspyLUatoLeil Harpy3ku
ANs OAMHOYHOTO aHKepa C TaKuM e KpaeBblM pac-
ctosiHveM. [insi aHkepa fischer Zykon FZA 12x50
M8 makcumanbHas Hecylas CrnocobHOCTb napbl
aHKepOB OrpaHMyeHa HarpysKkoW, Bbi3blBatoLLev
paspyLUeHve no cTanu.

PucyHok 2.19:

MepeceyeHue BbIpbIBAEMbIX KyCKOB MpU AEMCTBIAN NONEpPeyHoM
Harpy3sku B Criyyae pacronoxeHusi aHkepos BGMN3N kpasi.

PucyHok 2.20:

MpenensbHas nonepeyHasn Harpyaka V,, Ana napsl aHkepos fischer
Zykon (c BbICTynatoLleit pesbboi) B HepacTsiHyTom GeToHe B
3aBMCMMOCTN OT OCEBOrO PaccTosHUS S (KpaeBoe paccTosiHue
¢4 =100 mm)

Vy [kH]

[FZA 18x80 M12
50

[FZA 14x60 M10

40

/ """" - FZA 12x50 M
30

\
20 ¢
fec, 200 =25 H/mm?

PaapyLuaromaﬂ Harpyska ansa napbl aHkepoB yBe- = 100mm
nn4yneBaeTca npu yBennm4yeHn oceBoro pacCcTtoAaHunA, 10 s | —*
NnoKa 3TO pacCToAHWEe He OOCTUTHET YTPOEeHHOro 7
KpaeBOoro pacCTtoAaHUA. ﬂpM AanbHenwem yBenu4ye- 100 200 300 s [mm]
HUN OCEBOro PacCToAHUA yBENTMYeHUA npe,qeanoﬁ
-
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2.7.5 TonwuHa 6eTOHHOro 3fieMeHTa

IMpn oceBon pacTarvBaioLllen Harpyske TomnLiMHa
OETOHHOro OCHOBaHWSA OKa3blBaeT NWLb Ornocpe-
[OBaHHOE BrUsIHUE Ha HEeCyLUyl CrnocoBHOCTb
aHkepa. OpgHako, ecnu aTa TonwyHa HegocTta-
TOYHa, TO MOTYT BO3HUKHYTb NPoBremsl BO Bpemsi
MOHTaXa, a TaKkke Mpu MPUNOXEHUN K aHkepy
Harpysok. B cnyyae BO3HMKHOBEHWS pacTpeckuBa-
HWS1 HEe JOCTUraeTcs MakcMmarnbHas HecyLlas cro-
coBHocTb 6eToHa. [Ins Toro Ytobbl N3GexaTb Taknx
CUTyauuin, aHKepbl C BHYTPEHHVM YNOpOM Uin pac-
NMopHble aHKepbl C KOHTPONMMPYEeMbIM MOMEHTOM
3aKpy4MBaHUSA AOMKHbI YCTaHABMUBATLCSH B KOHC-
TPYKTUBHBIX 3MIeMeHTax, UMelLWuMX, No KpanHen
mepe, MUHUManbHY TONWMHY hyyin. MuHumans-
Hble 3Ha4YeHUs! TOSLMHbI OCHOBaHUSI 3reMeHTa
CTPOUTENBHONM KOHCTPYKLUMW NPUBEAEHbI B Tabnn-
Lax «XapaKTepuUCTUK/ aHKepoB» B COOTBETCTBYIO-
LLen YacTn gaHHoro TexHuyeckoro CnpaBoYHMKa.

B oTnunyre ot noBeeHUsi aHKkepoB Nod AENCTBUEM
pacTarvMBatoLLelt Harpysku HecyLas CnocobHOCTb
aHKepoB, PacMoNOXeHHbIX Bnnsko K Kpasm, npu
BO3[1€MCTBUM NONEPEYHOW Harpy3Kku CyLLEeCTBEHHO
3aBVICUT OT TOSILLMHbI KOHCTPYKTUBHOTIO 3rEMEHTa.
B atom moOxHO ybeautbcsi Ha OCHOBE AaHHbIX,
npvBeAeHHbIX Ha pucyHke 2.21. Ha rpadwmke
Nno rOpM3OHTanNbLHOW OCU OTMOXEHO OTHOLUEHWe
TOMLUMHBI KOHCTPYKTUBHOTO CTPOWUTENBHOMO are-
MEHTa K KpaeBOMY pacCTOSHUIO, a Mo BepTUKarb-
HOW OCY — OTHOLLIEHWNE NpeaernbHON akTnyecKkon
Harpysku, onpegeneHHon B XOA4e WUCMbITaHWR, K
pacyeTHOW NpeaenbHON Harpyske Ans aHKepos,

PucyHok 2.21:

yCTaHaBMMBaeMbIX B TOMCTbIX OCHOBaHUSAX. OTU
AaHHble NokasblBaloT, YTO MpeAenbHas Harpyska
BO3pacTaeT Mpu yBENMYEHNN TOMNLLMHbI OCHOBaHUS
3rieMeHTa CTPOUTENbHON KOHCTPYKLMM A0 TEX Mop,
noka TOMWWMHA He JOCTUrHET BENWYMHbI PaBHON
npumepHo 1,5 KpaeBoro paccTosHUA. ATO MOXHO
0OBSACHUTL C MOMOLLBIO AaHHbLIX, MPUBEAEHHbIX
Ha pucyHke 2.15. OHM nokasblBaloT, YTO BbICOTA
BbIpbIBAaEMOro Kycka 6eToHa Ha GOKOBOW CTOpOHe
CTPOUTENBLHOrO MaTepuana pasHa, npuMmepHo 1,5
KpaeBoro paccrosiHua cq. Ecnu TonwmHa mare-
pvana meHblue Yem 1,5 kpaeBOro paccTosiHWS,
TO BbIpbIBaeMbIi KyCOk GeToHa yMeHbLuaeTcsi ¢
HWKHEW CTOPOHbI, M MO3TOMY Hecyllas crnocob-
HOCTb aHkepa cokpallaeTcsi (CM. pucyHok 2.21).

2.7.6 TpewwuHbl

BeToH nMeeT OTHOCUTENBHO HU3KYH MPOYHOCTL Ha
pacTsPKeHue, NPUYEM Aaxe 3TO HU3KOe 3HaYeHue
MOXET OblTb MOSMHOCTBIO MMM YaCTUYHO UCMOMb-
30BaHO BCMeACTBME HanmMuusi WHAOYLMPOBAHHbIX
Aedopmaumin, BblI3BaHHbIX yCaaKoM NN USMEHEHN-
SMy TemnepaTtypsl. 10 3TVM NpUyYMHaM Npu NpPoek-
TMPOBaHUM apPMUPOBAHHBIX BETOHHbIX 3MEMEHTOB
NMPOYHOCTb Ha PaCTSKEHME HE [OMKHA MPUHU-
MaTbCs BO BHMMaHMe. DTO 03HAYaeT, YTo apMUpo-
BaHHbIN BETOH NPOEKTUPYETCst B NPEATNONOXEHNN,
YTO B 30HE pacTsikeHnst 6eToHa UMEIOTCS TPELLMHBI.
OKCNepMEHTbI NOKa3bIBaOT, YTO LUMPUHA TPELLMH
B apMupoBaHHOM ©OeToHe npu npeobnagatoLle
CTaTMYEeCKUX Harpyakax He MpeBbillaeT BeMYMH
w~ 0.3 no 0.4mm /2/, 13/, 14].

BnusiHue TONWMHbI OCHOBaHWS hHa HecyLyo CMNOCOBHOCTb CTanbHbIX aHKepoB, YCTaHOBIEHHbIX B6NM3N Kpasd, npu BOaFLeIZCTEVII/I Ha

HUX nonepey HoW Harpysku

Vi 7 Vyof
1,6 ‘
Vuof = Paspywaiowas HarpysKa B TONCTbIX GETOHHbIX SNeMeHTax
[ Pe3synbTaThbl UCNbITaHWi
1,2 =
- L]
L]
10******’*:*ﬁ* .
[
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Mpn gencTBUM JOMYCTUMBIX PaCHETHbIX HAarpy3oK
MOryT BO3HWKaTb TpeLuMHbl GonbLuero pasmepa,
npudeM 95%-pakTunb MOXET OCTUIaTb BENIMYMH
BMJIOTb A0 Wg50, ~ 0.5 —0.6mm /3/. 95%-chpakTtunb
npeacTaBnsieT cobon 3HayeHue, KoTopoe He npe-
BblLaeTcs B 95% crnyyaes, a NpeBbILLIAETCS TOMbKO
5% BCex TPELLUMH, KOTOpble MEITCS B CTPOUTENb-
HOM 3nemeHTe. BOMbLMHCTBO HauMOHarbHbIX
CTaHAapTOB OrpaHUYMBAOT LUMPUHY TPELUMH BO
BpeEMS CpoKa Crnyx0Obl KOHCTPYKLMN.

Korga BO3HMKaOT TpPeLUMHbl, TO MMeeTcst 6onb-
Luasi BEPOSITHOCTb TOTO, YTO OHM NGO NPUMbIKaOT
HemnocpeaCTBEHHO K aHKepy, MO0 TaHreHuManbHo
KacatTcs ero. B okpecTHOCTM aHkepa Bcerga
NPUCYTCTBYIOT ~ MOBbLILIEHHbIE — pacTsArvBaioLime
HanpsbkeHnsi. OHWM  BO3HMKAKT B pesynbrate
OeNCTBUSI CUM pacTPecKnBaHus, KoTopble obyc-
TOBreHbl NpeaBapuTENbHLIM 3aTSXKKOM aHkepa
M NPUINOXEHHOW Harpy3kon, NMKOBbIM 3HaYeHeM
n3rnbaroLero MoMeHTa, KOTOpbli 0BycrnoBneH
NPUNOXeHNeM TOYEYHOWM Harpyskum k B6eTOHHOMY
areMeHTy, a Takke BnusiHueMm adpdekta Hagpesa
npu CBEpneHnn oTBepCTyHS.

YT06bI NOATBEPANTL 3TO, ObINV NPOBEAEHbBI VCTbI-
TaHust Ha obpasuax 6eToHa TOMNWMHOM 250 MM
/11/. O6pasubl UMENN apmaTypy U3 CTEPXXHEN Unn
13 CBapeHHOW apmaTypHol ceTku. PacctosiHue
MeXay MonepeyvHbIMK 3MeMeHTaMn apmMarypsl

PuvicyHok 2.22:

250 mMm. B 6eToH ycTaHaBnvBanucb aHKepbl C
BHYTPEHHUM YMOPOM W aHKepbl C KOHTponupye-
MbIM C pacnopom (M12, hgs = 80 mm).

AHKepbl Harpyxanucb nMbo pekoMeHayeMbIM Kpy-
TALMM MOMEHTOM, NMOO [OMYCTUMON Harpy3sKomu,
yBenuyeHHon B 1,3 pasa, npuyem paccTosiHue
OTHOCUTENBbHO MOMEPEYHON apmaTypbl U3MEHS-
nocb ot 40 go 80 mM. Heckonbko NpocBepeHHbIX
OTBEPCTUIN OCTaBanuCb CBOOOAHBLIMU, B HUX He
yCTaHaBnUBanucb aHkepbl. AHKepbl ObinM ycTa-
HOBMEHbl B HEPa30pPBaHHbIN BETOH W Harpy>KeHbl.
B 3akntoyeHn 6eToHHble 0bpasLbl Harpykanuch
C yBENMUYEHWeM Harpysku no Luaram Ao Tex nop,
rnoka He JocTuranacb BenMYMHa paspeLLeHHOW
ANSA HAX Harpy3Kku.

MpnbnuanTenebHo, HaunHas c yposHsa 40% ot gonyc-
TUMOW Harpysku, B 6€TOHE HauMHaoT NoSBAATLCS
n3rMbHble TpelwwmHbl. [pyu gonycTMon Harpyske
MOYTU OKOMO BCEX aHKepOB W MNPOCBEPrIeHHbIX
OTBEPCTUM MOSABMSTCSH TPELLUHbI, HE3aBUCUMO
OT PacCTOSIHUIN MeXy aHKepamu M PacCTOSIHWUN
OT apmaTypbl, @ Tailoke Tuna Harpysku (CM. pucy-
HOK 2.22). TpelUumHbl NpoxoasaT HenocpeacTBEHHO
Yepes 30HY aHKePHOro KperneHusi. AHanormyHbIe
pe3ynbraTbl onucaHbl B pabotax /2,12,13/.

Ha pucyHke 2.23 npuBegeH MpocToOi npumep
KOHCTPYKUMWN C paBHOMEPHO pacrnpeaeneHHon

KapTuHa TpeluyH B 06pasLie apMmMpoBaHHoOro 6eToHa Npuw BO3AecTBUM paboyen nsribaroLlein Harpy3sku (paamepbl AaHbl B [cM]) /11/

3

K 884 l
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15 100 j' 150 * 150 100 |_15
__,l-__._._ S ’

PacnopHble aHkepbl C KOHTPONMPYEMbIM MOMEHTOM -ﬁ—- AHKepbl C BHYTPEHHIM ynopom
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HarpysKoii 1 NokasaHbl 30Hbl, A€ MOryT NOsIBMATLCA
TPEeLLUMHbI. STV TPELLMHBLI MOTYT MOSIBASATLCS B 30HAX
PacTSXKEHNS  KOHCTPYKUMM, MpUYEM  U3MeHeHne
Harpy3kv MOXeT MpMBOAUTb K U3MEHEHUAM pa3mMe-
POB TPELLMH M UX pacrnonoxeHus. B cambix Hebna-
FOMPUATHBIX CryYasiX 30Hbl CXaTusi MOryT cTaTb
30HaMN PaCTSKEHUS MPU U3MEHEHWUW Harpy3Kku.
3TOT OYeHb MPOCTON MpUMEp, KOTOPbIN MOKa3bl-
BAET, HACKOMbKO TPYAHO OMNpeAenuTb pacronoxe-
HVe TpeLuH. OTO OTHOCUTCS MPaKTUYECKV KO BCeM
CINOXHbIM KOHCTPYKLMSM chepmo-kapkacHoro Tuna.

ECrnn KOHCTPYKTOP MW Monb3oBateflb He MOXeT
onpenenuTb B KOHCTPYKLMW PacrorioxeHne 30H
PaCTSHKEHWSI U 30H CXKaTWsi, TO Mbl PEKOMEHAYEM
UCMONb30BaTh P, aHKepPOB, KOTOPbIE FOAATCA Ans
NPUMEHEHUS B PAcTSHYTLIX (pa3opBaHHbIX) 6eTo-
Hax. TakuMu aHKepamm siBNSATCS:

® aHkep fischer Zykon FZA
(c BbICTYNatoLeln pe3bboit),
® aHkep fischer Zykon FZA-D
(BN1st cKBO3HOTO MOHTaXa),
® aHkep fischer Zykon FZA-I
(c BHyTpeHHel pesbbont),
® 3a6uBHON aHkep fischer Zykon FZEA,
® aHkepHbIV 6onT fischer FAZ,
® BbIcO3heKTUBHbIE aHKepbl fischer
FH-H, FH-B, FH-S, FH-SK,
® bacagHbIn (yarMHeHHbIR) arobens fischer SXS,
® xummnyeckun aHkep fischer Highbond FHB Il

PuvcyHok 2.23:

TunuuHas kapTUHa pacnonoXeHust TPeLWH B hepme nog
BO3/ENCTBUEM PaBHOMEPHO PacrpeAeneHHON Harpysku

Kak BegyT cebs aHkepbl B pa3opBaHHOM 6eToHe?
Ha pucyHke 2.24a npvBeaeHbl AvarpaMmmel Harpy-
30K (KpMBble TWNa «Harpyska-CMeLleHue») Ansi
PacropHbIX aHKepOB C KOHTPONMPYEMbIM MOMEH-
TOM B Pa30pBaHHOM U HEpPa3opBaHHOM GeToHe.
AHKepbl ObIMK paccynTaHbl Ha MNpUMEeHeHue B
pasopBaHHOM 6eToHe. HaknoH Kaxdon Kpueom
HernpepbiBHO yBENWYMBAETCS, Kak B pacTAHYTOM,
Tak U B HepasopBaHHOM GeToHe. [lpegenbHble
Harpysku B 6eToHax ¢ TpewmuHaMn MeHbLUe, YeM
B GeToHax 6e3 TpewwmH. OgHako ecnu aHkep,
KOTOpbIN paccyMTaH Ha MpUMEHEHWe TOMbKO B
HepacTsHyToM GeToHe, ucronb3yetcs B GeToHe
C TpelumHamu, To NoBedeHVe Takoro aHkepa npu
HanMyMn TPeLWH CyLLeCTBEHHO M3MeHsieTcs. Ha
pucyHke 2.24b npuBeaeHbl pesynbraTtbl UCMbITa-
HWI B BMAE Avarpamm Harpysok Afsi pacrnopHbIX
aHKepOB C KOHTPOMMPYEMbIM MOMEHTOM, KOTOpbIE
npeaHasHaveHbl Tonbko Anst 6eToHa 6e3 TpeLyH,
a He Ansa pasopBaHHOro 6etoHa. MoXHO BUAETb,
YTO TOMbKO B HEPACTSIHYTOM 6eToHe 6e3 TpeLmH
aHKepbl XapakTepu3ylTCs HemnpepbiBHO pacTy-
e KpMBOW AnarpaMMbl Harpy3ok. HanpoTus, B
pa3opBaHHOM 6eTOHe KpuBble Harpy3ok v Benu-
YMHbI MaKCMMarbHON Harpy3kv UMelT GonbLIon
pa3bpoc, Tak YTO HerMb3s ykasaTb, Korga nponsom-
JeT paspyleHune. B akcTpemarnbHbIX criydasx
npy OTHOCUTENbHO MarnoM YBEMUYEHUN Harpy3ku
aHKep BblpbIBaeTCsi U3 6eToHa (CM. pUcyHoK 2.24b,
HIDKHSAS KpuBas).

PaBHOMepHO
pacnpeneneHHas
Harpyska
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PucyHok 2.24:

[narpammbl Harpy3ok A1 pacnopHbIX aHKEPOB C KOHTPONPY-
eMbIM MomeHToM (M12, hef = 80 mm)
a) AHKkepbl NpeAHasHayYeHbl ANs NPUMEHEHWsi B pa3opBaHHOM

6eToHe
b) AHKepbl He NpeAHa3HaYeHbl AN NPUMeHeHusi B 6eToHe ¢
TpeLwmHamm.
Harpyska [kH]
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Ha pucyHke 2.25 npvBefeHbl BenuU4uHbl OTHO-
LeHNA paspyLuatoLeri OCeBOW pacTaruearoLlen
Harpy3ku Ans aHKepoB C BHYTPEHHVWM YNoOpoM U
pe3b6oBbIX GONTOB C ronoBKamy 3aMOHONMUYEH-
HblMW B BETOHE C TpelimHamy K TeopeTu4eckomn
BEMUYMHE pa3pyLLatoLLEein Harpy3kn B HepasopBaH-
HOM GeTOHe B 3aBUCMMOCTU OT BENUYMH PasHOCTU
LUMPWHBI TPeLUMHbl Aw. Pa3HOCTb LUMPWHBI Tpe-
LLMHBI onpeaensieTcs, kak pasHoCTb MeXAy Lunpu-
HOW TPeLMHbl Ha MOMEHT YCTaHOBKM aHkepa U
LLIMPUHOW TPeLLHbI NOCNE Harpy>KeHns aHkepa.

Pesynbratbl MCMbITaHW B3siTbl M3 paboTbl /10/.
OHW NokasbIBalOT CriedyoLLee: cHavana B apmMmpo-

BaHHOM GeTOHe, B KOTOPOM YCTaHOBIIEHbI aHKEPbI,
NOSIBMSAOTCS TPELUMHbI TOMNWMHON B BOMOC. 3atem
MPOMCXOAUT pacluMpeHne TPeLLWH Ha BENUYMHY
AW Nno Mepe HarpyxeHusi aHkepa U Tak go pas-
pyLWeHNs aHKepHoro kpennenus. Pesynbrarthbl,
npvBeAeHHble Ha pUcyHKke 2.25, MoKasblBatoT, YTO
aHKepbl C BHYTPEHHUM YNOPOM W 3aKnaaHble pesb-
60Bble 60NThI C rONOBKaMuU B 6ETOHE MPU HanNM4unmn
TPELUMH (PYHKLUMOHMPYIOT oauHakoBo. PaspyLuato-
LLas Harpyska 3Ha4YMTerNbHO YMEHbLLIAEeTCs, Aaxe B
crny4ae ManeHbKUX TPELUVH, a NpU 3Ha4YeHnn pas-
HOCTW LUMPWUHBI TpewmH Aw = 0,4 MM JOCTUraeT, B
cpeaHeM, NPUMepHO 75% OT HecyLLiel CrocoBHOCTM
aHkepoB B 6eToHe 6e3 TpelyuH. Mocne gocTmke-
HUSI Pa3HOCTU LUMPWHBI TPELUMH 3HaYeHun Aw =
1,6 MM B ganbHeunLeM NpouCXoauT NLb He3Ha-
YUTENMbHOE YMEHbLUEHVE paspyLUaoLLEeit Harpy3ku.
AHkepbl fischer Zykon n pesbboBble 3aknagHble
6onTbl BeoyT cebs Npy HaMM4UM TPeLUMH oauvHa-
KOBbIM 06pa30oM, Tak Kak xapaKTepuaylTcst OAHUM
1 TeM Xe NPUHLMNOM (PYHKLIMOHMPOBAHUS — Mexa-
HU4eckon BrokupoBKoON (aHkepoBka hopMoNn) (CM.
pasgen 2.5, pUcyHok 2.6).

PucyHok 2.25:

BrnvsiHve TpelyH Ha npeaernbHy pacTAr1BatoLLyo Harpysky B
cry4ae aHKepoB C BHYTPEHHUM YNOpOM 1 pe3bboBbIX 3aknag-
HbIX 6onToB ¢ ronoskoi /10/.

Ny, (pacTaHyTbif 6eToH) / Ny, « (HepacTAHYTbIN 6eToH)
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AHarnoru4Hasi 3aBMCUMOCTb MoJlydeHa U B criyyae
6eToHa C TpelmHamy ANS PacropHbIX aHKepoB
C KOHTpONMpyeMbIM MOMEHTOM, KOTOpble npef-
HasHa4eHbl AN WCMONb30BaHUA B pasopBaH-
HOM GeToHe (CM. pucyHok 2.26). Takue aHKkepbl
[AOMKHbI METb BO3MOXHOCTb pa3Xumatbcs nocne
MOHTaXa (gononHuTenbHbIn pacnop). Mo mepe
TOTO KaK TPelUMHa paclUMpsieTcs, KOHYC aHKepa
BTAMVBaEeTCH BCe Janblle B PacropHyl0 BTYIKY,
pasxumasi aHKep W OAHOBPEMEHHO MNepekpbiBas
TpeLUmnHy. PacropHble aHkepbl C KOHTPONUPYEMbIM
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MOMEHTOM, TaKkvWe Kak aHkepHble 6onTbl fischer
(FAZ), BbicokoahdekTvBHbIe aHkepsl fischer (FH-
H, FH-B, FH-S, FH-SK), a Takke xumundeckvie
aHkepbl (FHB) npegHasHayeHbl ANs nNpUMeHeHus
B pa3opBaHHOM GeToHe.

Tarke Kak 1 Ans aHKepoB C BHYTPEHHUM YMNOpOM
N 3aknafgHbIXx pe3bboBbIX GOMTOB C ronoskamu
[nsl aHKEPOB C KOHTPOMNMPYEMbIM MOMEHTOM pas-
pylialoLwas Harpyska yMEeHblLaeTcs Aaxe npu
Hanuunm mManeHbKkuMX TPeLmH (CM. PUCYHOK 2.26).
Mpw wupuHe TpeLlmnH, npumepHo 0,4 MM nNpeaens-
Hasi Harpyska yMeHbLUaeTcsl, MpMbnmManTensHo 4o
ypoBHS 65% OT npegenbHon Harpysku B 6eToHe
6e3 TpelwuH. Mo Mepe pocTa LIMPUHbI TPELLH
NPOUCXOAUT fAanbHelllee yMeHbLUeHe npeaens-
HOW Harpy3ku. Npu 9TOM BenuyMHa yMeHbLUEHUS
bornbliue, YeM B Cryyae aHKepoB C BHYTPEHHVM
YNoOpOM 1N pe3b6oBbIX 3aknafHbIx 60nToB. KoHyc
BTArMBAETCA B pacropHyto BTYIKY, U Takum obpa-
30M rny6rHa aHKEPHOTO KPEMeHUsi yMEHbLLIAETCS.
Takoe noBegeHWe 3aBUCUT OT TUNa aHkepa.

PucyHok 2.26:

BrniusiHne TpelH Ha mpefernbHylo pacTarvBatoLLlylo Harpysky
[Nsi aHKEPOB C KOHTPOINIMPYEMbIM KPYTSLLMM MOMeHTOM. /10/

N (6eToH ¢ TpewmHamm) / Ny, ¢ (HepasopBaHHblil 6eToH)
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[aHHble, NpuBeaAeHHbIE Ha pUCYHKe 2.27, noka-
3bIBAOT BMAMSHUE TPELMH Ha HEecyLllyl cro-
COBHOCTb 3abMBHbIX aHKEpOB MpW BO3OENCTBUK
Ha HMX OCeBOW pacTsrusatolleit Harpysku. [pu
YBENMYEHUN LUMPUHBI TPELUMH Hecyllas cnocob-
HOCTb PEe3KO YMeHbLUaeTcs, npudem Habnioga-
eTcsi [0BONbHO Gonbluon pa3bpoc pesynsTaToB
ncnbiTaHMn. HeobxoamMmo ykasaTtb, YTO AaHHble,
npuBedeHHbIE Ha 3TOM PUCYHKE, OTHOCATCH K
NONMHOCTBIO PaCcKpbIBLLMMCS B NpoLecce pacnopa

3a6MBHbIM aHkepaM. [ng 4acTU4HO pacKpbIB-
Lmnxcs 3abuBHbIX aHKepOoB MOXXHO OXuaaTtb elle
6onbLuero YMEHbLUEHNA HeCyLLleVI crnoco6HocTU.

3aBUCKMMOCTb, aHanorMyHasi npuMBEAEHHON Ha
pucyHke 2.27, NMeeT MecTO W Ans pacnopHbIX
aHKEpOB C KOHTPOMNMPYEMbIM KPYTSLLMM MOMEH-
TOM, KOTOpPble He CMOCOOHbI K AONONIHUTENBHOMY
paclUMpeHNto NOCre YCTaHOBKM, Tak YTO Takue
aHKepbl He rogsATcst ANs MPYMEHEHWs B paso-
pBaHHOM GeToHe. B Takux cnyyasx HU npegenb-
HYIO HarpysKy, HU KpuBYK Auarpammbl Harpysok
Hernb3si TOYHO CMpPOrHo3npoBaTb. B akcTpemarnb-
HbIX Cfly4asix Hecyllas CrnocobHOCTb aHkepa
MOXET YMEHbLUUTLCSA A0 HyNs. OTO 03HAYAET, YTO
BNUSHME TPELMH He MOXeT ObITb y4TeHO noc-
PEACTBOM YBEMUYEHUSA 3HaYeHU Koadpduumnen-
ToB 6e30nacHoOCTU.

OO6blYHbIE XMMWYECKME aHKepbl, COCTOosLLME U3
pe3b60BOM LUINUABKX W Kancymnbl C NONMMEPHOMN
CMOJOW, TakkKe BeCbMa BOCTPUMMYMBBLI K BRUSI-
HUIO TPELUMH Ha UX HECYyLLy CrMocOBHOCTb (CM.
OaHHble Ha puUCyHKe 2.28). MOXHO 3aMeTUTb, YTO
npeAenbHas Harpyska B Criyqae TpeLLmH LUMPUHOW
0,4 MM B cpegHeM cocTaBnsieT npubnusnTensHo
40% oT npefenbHON Harpy3ku A4S HepacTAHYTOro
6eToHa. B akcTpeManbHbIX criydasix npefenbHas
Harpyska MOXeT YMeHbLUNTbCS A0 YpoBHS 20 % oT
npeaenbHon Harpy3ku Anst 6etoHa 6e3 TpeLmH.

PucyHok 2.27:

BriusiHve TpelMH Ha NpeaenbHylo OCeBYIO PacTSrUBaloLLYO
Harpysky Ans NoMHOCTbIO PacKpbIBLUMXCS B MpoLiecce pacnopa
3abVBHbIX aHkepoB /5/
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[aHHble, npuBeAeHHbIE Ha pUCyHKax 2.25 — 2.28,
OTHOCHATCS K NOBEAEHMWI0 aHKepOoB B BETOHe C Tpe-
LLMHaMK NpU BO3AENCTBUMN HA HUX OCEBOW pacTs-
rvBatoLLeV HarpysKu.

Mpw gevicTBUM NonepeyHo Harpy3kn HeobxoaMmo
pasnuyaTh aHKepbl, PacronoXeHHble BGNU3u kpaes,
1 aHKepbl, pacnonoxeHHble Banu ot kpaes. [Npe-
[JenbHasi Harpyska [Ansi aHKepoB, YCTaHOBMEHHbIX
BAANM OT KpaeB, AOBOMbHO HE3HAYUTENbHO 3aBu-
CUT OT Hanuuua TpeLyH. Mo cpaBHEHWIO C HECYLLEN
CMOCOGHOCTBIO B HEpacTsHyTOM 6eToHe Habmoaa-
eTCsl yMeHblUEHVe MPefensHOM Harpysku MeHee
yeM Ha 10%. Ha aHkepbl e, pacronoXeHHble
BONMU3W KpaeB, HanMune TPeLH BMUSIET CyLLEeCT-
BeHHO. [peaenbHas Harpyska Ans aHkepa, pacrno-
TOXEHHOTO B TpeLumnHe ¢ Aw = 0,4 MM, cocTaBnsieT
npuenuanTensHo 75 % OT BeNMYMHBI NpeaerbHoOM
Harpysku [nsi HepasopBaHHoro 6GeToHa. Takum
06pa3oM, yMeHblUEeHVe paspyLuatolein nonepey-
HOW Harpy3sku 13-3a Hanmnuusi TpELLUH Ars aHKepoB,
pacronoXeHHbIX BOMM3n kpaeB GeToHa, No Benu-
YMHEe COBMafaeT C YMeHbLUEHNEeM paspyLuatoLLen
Harpysku no BbIpbIBY KOHyca 6eToHa ANs aHKepoB,
nofBepraembIx BO3AENCTBUIO TATOBOW CUTbI.

PucyHok 2.28:

BrnusiHne TpelmH Ha npeferbHylo OCEBYK pacTArvBaioLLyto
Harpy3ky Ans XMMU4YeCcKUX aHkepos /6/

Ny (6eToH ¢ pewmnamm) / Ny, ¢ (HepacTsHy iz 6eToH)
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2.8 UcnbiTaHnA aHkepoB

2.8.1 Tpe6oBaHus

HasHayeHve wn Hecyuwlaa CcnocoBHoCTb CTarb-
HbIX aHKepoB, OMNUCaHHbIX B aHHOM TexHu4yec-
KOM CI'IpaBO‘-IHVIKe, OCHOBaHbl Ha BCECTOPOHHUX

UCMbITaHWSIX B COOTBETCTBUM C PYKOBOASALLMMMU
yKa3aHusiMM 1 HOpMaMu WUCMNbITaHUA, yCTaHOB-
NeHHbIMKU [epMaHCKNUM MHCTUTYTa CTPOUTENbHOM
TEeXHWKM, Haxoadawmmes B bepnuHe, a ¢ HeagaBHUX
nop n Ha Hopmax EBponerickoit OpraHusaumm no
Bblave TexHudeckmx gonyckos (EOTA) /7/.

MccnepoBanust 6a3npyoTcs Ha BbIMOMHEHUN OBYX
pasHbIX rpynmn UCMbITAHWIA:

® VicnbiTaHus no npoBepke YHKLUN
(cbyHKUMOHamMbHbIE TECTHI);

® llcnbiTaHys No onpeaeneHuno fonyCcTUMbIX
paboymnx ycrnoBui.

DYHKUMOHAMbHLIE TeCcTbl MNpeaHasHadYeHbl Ons
MPOBEPKU YYBCTBUTENBHOCTU aHKepa K Hensbex-
HbIM OTKMOHEHWSIM OT YCIIOBWII YCTAHOBKM Mpw
MoHTaxke. [Mpn 3TOM paccmartpusaroTcsa criedyto-
e cuTyaumm:

® OTKIOHEeHNA OT Tpebyemoro mnpu MOHTaxe
KPYTSILLEro MOMEHTa 3aTsKKM pacropHbIX
aHKepOB C KOHTPONMMPYEMbIM MOMEHTOM.

® HepoctaToyHoe paccBepriMBaHne OTBEpPCTUS
ANS aHKepOB C BHYTPEHHUM YMOPOM.

® HepocTtaTouyHblii pacnop 3abuBHbIX aHKEPOB.

® HeonTumanbHOe nepemeluMBaHNe COCTaBa,
HefoCTaToO4Hast O4YWCTKa MNPOCBEPNEHHOro
OTBEPCTUS, MOBbLILIEHHASA BIAXHOCTb MOAro-
TOBMEHHOTO OTBEpPCTUS AN  XUMUYECKMX
aHKepoB Ha OCHOBE MOMMMEPHbIX CMOST U nb-
PUOHBIX UHBEKLMOHHBIX CUCTEM.

B ponyckax o6bl4HO TpebyeTcs, 4ToObl aHKepbl
ycTaHaBnuBanucb 6e3 noBpexaeHns apmatypbl
npu ceepneHun. OgHako B CTPOUTENbHON Mpak-
TUKe 3TOro YacTo He yaaetcs nsbexatsb. MNoatomy
NpPOBOAATCS AONOMHUTENBHbIE (DYHKLUMOHANbHbIE
UCnblTaHWsl ANsi aHKepOB, KOTOPble UMEKT KOH-
TaKT C apMaTypou.

Kak yxxe ynoMuHanoch, Lenbto yHKUMOHaMNbHbIX
UCMbITaHWI SIBNSIETCS MPOBEpKa Toro, SBNAETCs N
aHKep YYBCTBUTENMbHBIM K OTKIOHEHWSIM OT YCro-
BUI ycTaHOBKW. OfHaKO BnvsiHWe rpy6bix OLIMBOK
npu MOHTaxe, Hanpymep, UCMOmNb30BaHWE CBEPI
C HEeCcOOTBETCTBYIOLMM [OUAMETPOM, NPUMEHE-
HUe HenoaxoAsLMX CBEPN U MHCTPYMEHTa s
MOHTaXa aHKEPOB C BHYTPEHHWUM YrNopoM, Herpa-
BUIbHBIA MOHTaX (Hanpumep, 3abuBaHne BMECTO
BpaLLleH/sl pe3bBOBOro CTEPXKHS B CIlyyae UCMorb-
30BaHUs1 XMMUYECKMX aHKEPOB) HE MOXET Y4WThbI-
BaTbCS MPU BbIMONIHEHUN AAHHbIX UCMbITaHUIA.

d)yHKLWIOHaJ'IbeIe UCMbITAHMA NPOBOAATCA He
TONbKO Anst 6ETOHOB C Marnon MPOYHOCTbLIO, HO U

CocroaHune Ha 01/2006

fischer=

KPEMEXHBIE CUCTEMBI 27

info@fischer24.ru


https://fischer24.ru

fischer24.ru

&

8 (800) 550-66-24

OcHoOBHbIe NMPpUHLUMNbI Kpene>XXHbIX TeXHONorum

info@fischer24.ru

ans 6eToHoB ¢ 6OMbLION NPOYHOCTLID. ATO HEOb-
XOOMMO AenaTtb, Tak Kak (hakTuieckasi IpPOYHOCTb
6eToOHa MOXET ObITb BbilLe, YEM ET0 HOMUHAIbHAs
MPOYHOCTb.

HoBble cBepra, kak M3BECTHO, MMEKT GonbLuni
avameTp, YeM U3HOLLEHHbIE cBepna. 3Ta pasHuua
B AnameTpax MoryT coctaensate 0,5 Mm ans ceepn
avametpom 12 Mm. [ins Toro 4tobbl onpeaenuTb,
BMUSIKOT N1 NOAOOHBIE Pa3nuynsi Ha YpOBHU Bblaep-
XKMBaEMbIX Harpysok, npy UCMbITaHWSIX UCMOSb3Y-
0TCS, KaK HOBbIE, Tak 1 M3HOLLEHHbIE CBEpna.

[JononHutensHble (YHKUMOHAMBHBIE MCTbITaHUSA
NPOBOASATCA C  UCMOMb30BaHWEM MNEpPEeMEHHbIX
Harpy3ok (He AnHammyeckux!), Tak Kak B pearnbHbIX
YCIOBUSIX Harpy3ka Ha aHKepbl YacTo MEeHSIETCS.

[Ins aHKepoB, NpeAHa3HavYeHHbIX 4151 pacTAHYTOro
6eToHa, CyLLIEeCTBYIOT cneumanbHble TpeboBaHus
OTHOCUTENbBHO MX UCTbITAHUA. DYHKLMOHMPOBaHWE
aHKEPOB JOSMKHO GbiTb NPOBEPEHO NPU HaNMYMn
TpeLmH WwmupwHon BnnoTb Ao 0,5 mm. cnbitaHnsa
npoBoasATcs Ans 6GETOHOB C HU3KON NPOYHOCTLIO U
Onsi 6ETOHOB C BbICOKOW NMPOYHOCTBLIO C UCMOMb30-
BaHMEM HOBbIX M U3HOLLEHHLIX cBeprl. B 6eToHe, B
KOTOPOM YCTaHOBMEHbI aHKepbl, CO34arTCsA BOMO-
CsiHble TPeLUHbI. ATU TPELLMHbI 3aTEM PacLLUMPSIOT
[0 3Ha4YeHnn WwrpwuHbl 0,5 MM, nocne Yero aHkepbl
BblaepruBatot. OcTanbHble YCroBWSI NMPOBEAEHNUS
MCMbITaHUA 3aBUCAT OT NpUHUMMIA PYHKLMOHUPO-
BaHWsi aHkepa. Hanpumep, pacnopHble aHkepbl C
KOHTPONMpyeMbIM MOMEHTOM YCTaHaBNUBAOTCH B
pamkax OOHOWN cepuun UCTbITaHUIA C NPUIOXKEHNEM
MOMEHTa 3aTsbkku, paBHoro 50% OT peKkomeH-
[JOBaHHOIO 3HayeHusl, Ans Toro 4Tobbl OLEHUTb
BMUSIHWE YMEHbLUEHUS MOMEHTa Ha XapakTepuc-
TUKM aHkepa. B nocneaytoLwmx cepusix ucnbitaHnn
MCMONb3yeTCs MaKCUMarbHbIAi MOMEHT, OfHaKo
ans Toro, 4tobbl cMofenupoBaTh 3hdEKT nonay-
4YecTn 1 ycagku 6eToHa, nocne UcTedeHns nocne-
ayowmx 10 MUHYT MOMEHT 3aKpyTKV YMeHbLUaeTCs
Ha MOSIOBMHY NepBOHAYasbHOrO 3HaYEHUSI.

Ecnn maTepuan OCHOBaHWUS aHKEpHOro Kpenre-
HUSI MoABepraeTcs BO34EWCTBUI NepeMEHHbIX
Harpysok, 370 MOXeT npuBecTu nNnbo K yBenu-
YEHWI0, NGO K YMEHBLUEHWUIO LUMPUHBLI TPELLUH.
PesynbTupytolliee BMUSIHUE Ha HECYLLYH Cnocob-
HOCTb aHKEPOB NPOBEPSIETCS B XOA€ BbINOMHEHNS
nocnegoBaTtenbHOM Cepuii  UCMbITaHWI, Koraa
aHKepbl yCTaHaBnvBatoTcs B 6ETOH ¢ TpeLumHamy,
MMEILLMX TOMLLMHY BOMOCa, U Harpy>arTtcs noc-
TOSIHHOW Harpy3koi. Bnocneactsum TpeLLmHbI

PacLUMPSIIOTCA U CY>KMBAKOTCA ThICAYY pa3 ¢ Aw =
0,2 mm. MNocne npekpalleHns Lmkna «oTKpbITUS-
3aKpbITUS» TPELLUVH, aHKepbl BbiAepruBaloTcs 13
OTKPbITOW TPELUMHbI.

Bce pesynbrathl (OyHKUMOHANbHBLIX UCMbITAHWI
aHKepoB [OMXHbl OblTb MpeAcTaBneHbl B BuAe
Avarpamm Harpysok, Kak KpuBble «Harpyska-cme-
LeHney. Harpy3oyHble XxapakTepuUCTUKN JOMKHbI
HernpepbiBHO pacTv BNoTb A0 ypoBHA 70% oT
npedenbHov  Harpysku 6e3  ropusoHTanbHbIX
y4acTKOB, KOTOpble ykasblBanu Obl, 4YTO aHkep
npockanb3biBaeT B MPOCBEPNIEHHOM OTBEPCTUW.
MpenenbHas Harpyska BO BpeMs pyHKLMOHamMb-
HbIX WUCMbITAHUA MOXeT ObiTb yMeHbLueHa Ha
3apaHee onpefeneHHylo BENUYMHY B MpoLeHTax
Mo CPaBHEHWIO C NpeAeribHOM Harpyskon Ans
aHKepoB, KOTOpble YCTaHaBNMBAOTCA B COOTBETC-
TBUM C VHCTPYKUMSIMW u3roToBuTens. B cnyvae
UCMbITAHWI B OTKPbITBIX U 3aKPbITbIX TPeLyuHax
M3MepeHHble BENMYMHbI CMELLeHUs, MpeacTaB-
NeHHble B dopme rpacumka B 3aBUCMMOCTM OT
norapucma KonmyecTBa «OTKPbITUSI-3aKPbITUS»
TPELMH B LWMKIe, AOMKHbI NPeACcTaBnsaTb cobom
NUHeNHyo, NMBO yMeHbLUalLLylo 3aBUCUMOCTb,
npuyemM 3T M3MEepEeHHbIe BENUYMHbI CMELLEeHNS
He [OMKHbI NpeBbILlaTh TpebyeMblX BEMUYMH.

B wvcnbiTaHnsax no onpegeneHvo  AonycTUMbIX
paboynx ycrnoBwi, MNOAPOOHO oOroBapuBaloTCA
BEMWUYUHbI [OMYCTUMbIX Harpy3oK, COOTBETCTBY-
loLMEe OCeBble aHKEpHble PacCTOsHWSA, KpaeBsble
paccTosiHUs, a TakKe pa3mepbl KOHCTPYKTUBHbIX
anemeHToB. pn 3TOM aHkepbl AOMKHbI MOHTU-
poBaTbCsl B COOTBETCTBUM C UHCTPYKLUMSIMU U3rO-
ToBUTENSA. [Ansi TOoro 4To6bl ONpeaenuTb BNnsHNE
HanpaBsneHus Harpyskn Ha npeaenbHylo ee Benu-
YMHY, aHKepbl WUCMbITLIBAIOTCS MPU OCEBOW pac-
TArMBaloLLE Harpyske, NnonepeyHon Harpyske u
npy KOMBUHUPOBaHHBIX Harpyakax. [ns aHkepos,
KOTOpble NpefHa3HayeHbl AN UCMNOMb30BaHWSA B
pacTsHyTOM GETOHe, 3TU MCMbITaHUs MPOBOASTCA
B OeTOHe C TpelmHamm, WmprHa KOTOpbIX paBHa
npumepHo 0,3 Mm.

Ha ocHoBe pesynbTaTtoB 3TUX MCTbITAHUA W ANs
TOro, YTobbl caenatb pesynsratbl NPYUMEHUMbIMM
ANsi KOHKPETHOTO MCMONb30BaHWS, ONpeaenstoTes
3HAYEHNs1 XapaKTEepHbIX COMPOTUBMEHWUA WCTbI-
TaHHbIX aHKEPOB B HepacTsiHyTOM GeToHe, a Ans
aHKepoB, npeaHasHa4YeHHbIX ANs UCMOMb30BaHNs
B pasopBaHHOM GETOHe C TpellMHamu, Takxe
onpefensiioTCca 3HaYEHNs XapakTepHbIX COMPOTUB-
NeHwit B pacTsiHyTOM GETOHe.
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TakuMU XapakTepPUCTUHECKMI 3HAYEHNSIMI AIBMSI-
t0TCS criegyroLume:

XapakTepHOe COMpOoTUBMEHUe aHkepa
B Cnyyae paspylleHuss cTanu nofa
OelcTBUeM pacTarnsaroLen Harpysku;

NRk,s —

N°Rk,c— XapakTepHoe COMpoTWBIIEHME aHKepa
B cryyae paspyleHus 6etoHa no
KOHyCy nof AeicTBUeM pacTarviBaro-
LLet Harpysku;

NRk,p_ XapaKkTepHoe COMpoTUBMeHNe aHkepa
B CIfly4ae ero BblAeprmBaHvusa nof
AencTBueM pacTarmBatoLLen Harpyskm

VRk,s— XapaKkTepHoe COMpOTUBMEHWE aHkepa

B Cfyyae paspylleHuss ctanu nopg
OeiCcTBMEM MOMepeyHOn Harpysku.

[lononHUTENLHO  ONPEdEensitoTCA  XapaKTepHble
oceBble U KpaeBble pacCcTOsiHUS NPU Makcumarb-
HOW HecyLlen CnocoBHOCTM B cryyae pacTsarusa-
IOLLLe Harpy3Kku, Koraa npoucxXoauT BblpbIB KOHyca
6eToHa 1nn pacTpeckuBaHue.

XapakTepHoe O0CeBOoe pacCTosiHue B
cnyyae paspyLueHnsi 6eToHa Mo KOHycy
npv BO3AENCTBUM pacTAriBatoLLei Har-
pY3Ku

XapaKkTepHOe KpaeBOe pacCTOsiHWE B
cny4ae paspyLueHnst 6eToHa Mo KOHycy
npv BO3AENCTBUM pacTAriBaroLLei Har-
py3Ku

XapaKkTepHOe 0CeBOe pacCTosiHue B
crnyyae pacTpeckuBaHus 6eToHa npu
BO3[ENCTBUV PaCTArMBAIOLLEN Harpy3kut
XapakTepHoe KpaeBoe paccTosiHue B
cnyyae packanbiBaHus 6eToHa npwu
BO3AEVICTBUMN pacTArMBatoLLelt Harpysku

Scr,N—

Cer,N—

Scr,sp ~

Cer,sp~

[ns Toro 4TobbLI NpeaoTBpaTUTL packanblBaHWe
B npoLiecce yCTaHOBKW aHkepa, Heobxoanmo cob-
noAaTh MUHUMArbHbIE PACCTOSIHUA MEXIY OCAMM
aHKEPOB W MUHMMaslbHble PacCTOSIHUA OT Kpaes
(Smin: Cmin)» @ TaKKe HyHO obecneunTb MUHW-
MarbHy TOMLKMHY cTpouTenbHon aetanut (hpmin)-
3TV BENMUMHbBI TaKKe ONPeaensoTcs B pesynsrate
3KCNEepPUMEHTOB.

3Ha4yeHUs1 xapakTepHbIX COMPOTMBIEHWUA ANs
Pas3nuuHbIX HaNpPaBNEHWUN Harpy3ku U PasnuyHbIX
TUNOB paspyLUeHUsi OMpefensiioTCs Ha OCHOBa-
HWM pe3ynbTaToB MCMbITAHUA C MPUINOXEHNEM
npefenbHOV Harpysku B COOTBETCTBMM C Tak
HasbiBaeMbiM 5% dpakTuneMm. 5% dpaktunb

npeacTaBnsieT coboln Takylo Harpysky, korga B
5% Bcex OMbITOB paspyLleHne NPOUCXOANT Mpwu
Harpyske Hvbke 3TOW BenuuuHbl, a B 95% ucnbita-
HWI paspyLLeHne NPOUCXOAUT NpK Harpy3Kke Bbille
3TON Benu4YMHbl. YTOObI OnpeaenuTb Xxapaktep-
Hble BenuuuHbl, 5% pakTunb ncnonb3yercs B
kayecTBe 6a30BON BENMUYMHDI YaLLe, YEM CpeaHsst
BEMUYMHA NO pe3ynbTatam MCMbITaHWi, Afst TOro
4YTOObI MOXHO ObINO y4ecTb Anana3oH pasbpoca
pe3ynsTaToB OMbITOB AMsi pa3HbIX TUMOB U pasme-
pPOB aHKepOoB.

PucyHok 2.29:

YacToTHoe pacnpeaeneHne Ans Cepuit UCTbITaHWi aHKEPOB C
NOAHYTPEHUEM, Pa3pyLUEHWE KOTOPbIX OBYCIOBNEHO pa3pbiBOM
KOoHyca GeToHa

=

Fy [kN]

>42.0-43.0
>43.0 - 44.0
>44.0 - 45.0
>45.0 - 46.0
>46.0 - 47.0
>47.0 - 48.0
>48.0 - 49.0
>49.0 - 50.0
>50.0-51.0
>51.0 - 52.0
>52.0-53.0
>53.0 - 54.0
>54.0 - 55.0

>
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Ha pucyHke 2.29a npusefeHbl pesynsratbl Ans
OOoNbLIOrO KONMMYeCcTBa WCMbITaHW, NPOBEAEHHbIX
Hag aHKepamu C BHYTPEHHWM YMopoM, MNpuyem
Ha puCyHKe wu3obpaxeHa GYHKUMA W MUCTOr-
pamma pacnpegeneHusi. Hanpumep, nepBbiit
KMacc CoaepXuT BCe pedynbTaTbl UCTIbITaHWA Ans
npeaenbHbIX Harpy3ok mexay F, > 42 kH un F, <
43 kH, a k nocnegHeMy Knaccy OTHeCeHbl Bce
pesynsTaTbl AnA npeaenbHbiX Harpysok F, > 54
kH n F, <55 kH (kaxabiii kBaapat npeacraenser
OfMH onbIT). Pedynkrathl agekBaTHO ONMCHIBAKOTCS
KpuBoW laycca, kak nmokasaHO Ha pucyHke 2.29a.
Ha pucyHke 2.29b npvBegeHa kpuBas 6e3 ructor-
pamMbl C yKa3aH1MeM OTAEeMNbHbIX pe3ynbTaToB.

CpeaHsst BeNnYMHa NpefenbHoi Harpyskn paBHa
Fy, =48.7 kH, a 5% dpaktunb ansa pesynsratos
ucnbiTaHuin paBeH Fgo, = 44.5 kH. Tony6as soHa
cresa nokasblBaeT 5% dpakTunb, B Buae 5% ot
NOMHOM nrowaan nog KpvBOW, B TO BPeMS Kak
30Ha cnpaea 3aHuMaeT 95% nonHow nnoLiaan
NoA KPUBOW.

5 %-1 cpakTunb onpedensieTcss no ypaBHEHUO
(2.1). MNpenctaBneHHble B AaHHOM TEXHWYECKOM
CnpaBoyHuke Ha cTp. 30 xapaKTepHble ConpoTuBe-
HWS1 daHbl B dopme 5% hpakTunsi B COOTBETCTBUM
¢ pabotoin OyaHa (Owen) /14/. MNpennonaraercs,
YTO BENMYMHbLI CTAHAAPTHOTO OTKMOHEHWS, KaK ANns
BCell COBOKYMHOCTW, Tak W OTAenbHoro obpasua
HeunsBecTHbl. PacyeT koaddpuumenTa k 3aBucut ot
yucna npoBefeHHbIX UCTbiTaHuid. Yem Gonbluee
YMCIO UCMbITaHUI, Tem Bonblue nHpopmaumum nve-
€TCA O CepusiX OMbITOB U, MO3TOMY, TEM MeHbLLE
BENunYuHa koadpduumeHTa k.

Fso, = Fy - k * s (2.1)

lne:
Fy = cpeaHss BenuuMHa pesynsTaToB MCMbiTa-
HWI (pacTarmBalollas Wnu nornepeyHast
Harpyska)

cpefHekBafpaTuyeckoe OTKIMOHEHWEe
(cTaHpapT) pe3ynsTaToB 3KCNepUMeHTa

KO3(PPULMEHT B COOTBETCTBUM C pabo-
Ton OyaHa(Owen) /14/

= 3.401 gnsa n = 5 onbiTOB

= 2.568 pgnsa n = 10 onbiTOB

= 2.208 gna n = 20 onbiToB

= 1.861 gnsa n = 100 onbiTOB

= 1.645 gns n = 6eckoHe4Hoe

4MCIIO OMbITOB

2.8.2 UcnbiTaHuA aHKepoB Ha 3aBoAax

komnaHum Fischer

B Hay4HO-1ccnenoBaTenbCKoM LieHTpe Ha 3aBoaax
komnanun Fischer (pucyHok 2.30) umeeTcs camoe
COBpeMeHHoe WcrblTaTensHoe obopyaoBaHue w
MalUWHbIl, KOTOpble MO3BOMSIOT MPOBOAUTL BCE
BblLLEyKa3aHHbIe 3KCMIEPYMEHTbI.

PucyHok 2.30:

HayHHO-MCCﬂeﬂ,OBaTeﬂbCKMVI LUeHTp

MaLuvHbI AN MCNbITaHWIA Ha pacTsXKEHVE C PasHbIMU
NPUCMOCOBNEHUSIMU NSt MPUIOXEHUST  Harpy3ok
MO3BOMSAIOT NMPOBOAUTL UCTILITAHUSI HA PacTsHKeHVe
B criydyae marneHbkux obpasuoB (puc.2.31) unu B
cnyyae 60nbLUMx GETOHHBIX 3reMeHToB (puc.2.33),
KaK B criyyae pasopBaHHOro 6eToHa, Tak 1 B criyvae
6eToHa Hepa3opBaHHOro. Harpyaka MoXeT npukna-
[bIBaTbCS HEMPEPLIBHO (KOHTPOMb CUMbl UMK KOHT-
ponb CMELLEHNS), @ TaloKe MOXET MPUKIaabiBaTbCA
AMHaMUYecKasi Unu yaapHas Harpyska.

PucyHok 2.31:

WcnbiTatensHoe O60pyﬂOBaHVIe Ha manbiX o6pa3u,ax

CoBpemeHHOe ucnbiTaTensHoe obopyaoBaHue
(pvicyHOK 2.33) NO3BOMNSIET UCMbITLIBATL aHKEPbI, K
KOTOPbIM NPUKNaAbLIBAIOTCS HArpy3ku NoA pasHbIMU
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yrnamu (Harpyska Ha pacTsbkeHue, nornepevHas
Harpysaka unm KOMBUHMPOBaHHbIE pacTsrnBatoLLas
1 nonepeYHble Harpysku).

PucyHok 2.32:

WcnbiTatensHoe obopyaoBaHue Ans NpunoxeHus
6orbLUKX Harpy3oK

PucyHok 2.33:

O6opynoBaHue Ans NpUNoXeHUst Harpy3ok Mof NBbIM Yrriom B
cryyae pacTsiHyTOro 1 HepacTsiHyToro GeToHa

Ons npoeseneHnsa MCMbITAHWUN CO CTaTU4eCcKUMMn
TpewnHamMmmn, CooTBETCTBEHHO C OTKPbITbIMU UK
3aKpbITbiMU TPpELWLNHAMU, UMEETCA OGOPyAOBaHMe
Ana npunoXxeHua napannenbHbIX U narmbaroLmx
Harpysok. VcnbiTaHus No BO3AENCTBUIO Ha aHKepbl
A0NroBpeMeEHHbIX Harpy3ok npoBoAATCA B MOJSTHO-
CTbtO KOHTPONMMPYEeMbIX BHELLIHUX YCIOBUAX.

Ha oTKpbITbIX nnowagkax MpOBOASATCS MCMbITa-
HMS NPW BO3OENCTBUMN aTMOCMEpPHbIX ycrioBui. B
cryvyae KOpPO3UOHHbIX UCTbITAaHWI KCMOoSb3yeTcs
coBpemMeHHoe 06opyaoBaHune, KoTopoe pa3bpbi3-
rMBaeT Cofb.
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16/ Eligehausen, R., Mallee, R., Rehm, G.: (Onwurexaysen P, Manne P, Kpennenus B
Befestigungen mit Verbundankern (Gnu BGETOHHBIX KOHCTPYKUMSX M B KaMeHHON
rexayseH P, Manne P, Pem I, Kpenne- knagke). XypHan «CTpoutenbHas WHxe-
HWSI, BbINOMHSIEMbIE C MOMOLLBIO  XVUMM- HepHas MpakTvka», u3gaHue «Bunbrensm
yecknx aHkepoB). KypHan «BeToHHble OpHCT&ChiHY, BepnuH, 2000 (Hem.).
KOHCTPYKLMM+TexHonorvs C0pHbIX KOHCTPY .

Kumin» (Betonwerk+Fertigteil-Technik), 1984, i \I;\(/);Z claéi nld;:ir;:c;lijtng:ﬂ)i%;ﬁLagR?Ss : r:
?;TyC?KSQO, crp. 68162'692’ B;glsy%'(zsy‘ crp- liegen — Einfluss der Querbewehrung (Jlotue

B » BEIMYCK 12, CTP. B (Hem., [., iccnenosaHne Bonpoca 0 BEPOATHOCTM
aHI.). TOro, 4To Atobenb ByaeT pacnonoxeH B Tpe-

/71 European Organisation for Technical LWnHe — BrnnsiHne nonepeyHon apmartypbl).
Approvals (EOTA) (EBponeiickasa opraHu- Otyet No. 1/24 — 87/6, NHcTUTYT CTpou-
3auusi No Bblgade TEeXHUYECKMX JOMyCKOB) TenbHbIX MaTepuanos, YHuepcuteT LUTyT-
(1994): Guideline for European Technical Trapta, asryct 1987 (He onybnukoBaHo,
Approval of Anchors (Metal Anchors) Use Hem.).
e T o S I 12 Camon, R Expandon Arcor P

formance in Cracked Concrete (KaHHOH
(MeTannuyeckue aHkepbl), NpeaHa3Ha4eH- PB. Xa .

B., PaKTEPUCTUKN PaCMOpPHbIX aHKe
Hble ANA NCronb3oBaHus B 6eToHe). OKoH- pOB B 6ETOHe C TpewmHamu). XypHan AC,
yaTenbHblA NPOEeKT, ceHTAbpb 1994, yacTb 1981 c1o. 471-479

» CTp. .
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KpenneHun. CTpouTenbHOro LeHTpa, Mapwxk, 1989.

/8/  Union Europeen pour I'Agrement Technique ~ /14/  Owen, D.: Handbook of Statistical Tables

dans la Construction (UEAtc). UEAtc (OyaH [., CnpaBoyHUK cTaTUCTUYeEC-
Technical Guide on Anchors for Use in kux Tabnuu). Wsgatenbckas KomnaHus
Cracked and Non-cracked concrete (TexHu- «3aucoH/Yecnny, 1968.
Yyeckoe pyKOBOACTBO MO aHKepaM, NpeaHa-
3HaYEHHbIM 151 UCMONb30BaHUst B BGeToHe
¢ TpewmHammn n 6e3 TpelwmH).M.O.A.T. Ne
49: 1992, nioHb 1992.

/9] Eligehausen, R., Okelo, R.: Design of group

fastenings for pull-out or pullthrough failure
modes of the individual anchor of a group
(OnwurexayseH P, Okeno P, MNpoekTnpoBa-
HVe TpynnoBbIX KPenmneHun Ansi pexviMoB
paspyLueHust B pesynbTate BblAepriBaHus
WU NPOTarikvBaHUs ANs OTAESNbHbIX aHKe-
poB m3 rpynnbl). Otyer No. 18/1- 96/20.
WHCTUTYT CTpomnTEnbHbIX MaTepnanos, YHu-
Bepcutet LLTyTTrapra, 1996 (He ony6nuko-
BaHO).

/10/  Eligehausen, R., Mallee, R.: Befestigungs-
technik in Beton- und Mauerwerkbau
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Tun aHkepa Crp. MaTtepuan MpuHUMN aHKepPOBKN
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Tun ycTaHOBKMW XapakTepmnctuku Pasmep PacueTHan Harpyska B 6etore C 20/25
YCTaHOBKM 6onta unm
; 8 wypyna - 2
T 53 @ s 2 o ©
o 5 B e i & © F
= |22 & = = E3 & S5
5|52 2| 23 | o3 £8 3 25
5|88l 8| gd | £% c3z:s zs
: |23 5| &5 | 23 588853 5 e
S |c2| & | 8 c 8 22855 s
[mm] [Mm] [M] Ngg [kH] VRq [kH] Ngg [kH] Vg [kH]
° 10-22 43-130 6-16 9.4-51.7 6.4-50.2 6.1-335 6.4-50.2
[ 12-22 44-105 8-16 9.4-37.0 12.2-60.2 6.1-24.0 7.9-60.2
[ 12-22 44-130 6-12 9.4-315 5.7-185 6.1-315 5.7-185
[ 10-14 43 8-12 9.4 7.1-94 6.1 6.1
[ 8-24 65-1656 8-24 7.2-433 14.0-57.3 6.0-335 14.0-57.3
10.8
[ 10-32 70-200 6-24 9.5-53.2 -1536 5.3-33.3 85-67.1
° 6-20 43-131 6-20 4.7-32.0 7.0-51.1 - -
° 8-20 65-130 8-20 6.2-35.1 8.7-57.3 - -
[ ° [ 10-18 60-105 6-12 59-18.0 46-23.8 - -
[ 10 60 @ 7.6 mm 22-33 42-50 1.7-28 42-50
° ° 10-25 75-235 8-24 146-917 | 106-914 | 11.2-73.0 | 106-914
° 10-35 80-280 8-30 17 7.6-116.7 - -
-119.2 ' ’
° ) 8-35 60-280 6-30 5.7-79.2 42-116.7 - -
° 10-35 80-280 8-30 117 7.6-116.7 - -
-163.9 ' ’
° 10-35 80-280 8-30 17 7.6-116.7 - -
-119.2 ' ’
[ ] [ ] 10-35 80-280 8-30 10.1-79.2 76-116.7 - -
fischer =
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® Hawa uenb — MHHOBALUMM W MOCTOSIHHOE pas-
BuTMe. [103TOMY, 3Ha4YeHus, NpPUBELEHHbIE B
[aHHOM  TEXHWYECKOM  CrpaBOyHUKE, MOryT
n3MeHaTbes 6e3  yBefoMMeHWsl. YkasaHHble
AaHHble NPUMEHWMMbI TONbKO MPW MUCMONb30Ba-
Hun aHkepos fischer unu Upat.

® Bce npoaykTbl AOMKHBI MCMONb30BaTLCA U MOH-
TMPOBATLCH B CTPOrOM COOTBETCTBUM CO BCEMMU
[OeCTBYIOLLMMU MHCTPYKLMSIMU MO MPUMEHEHWIO,
onybnukoBaHHbIMKM  komnaHuen fischerwerke,
(T. e. kaTanoramu, TEXHUYECKMMU WMHCTPYKLM-
SIMW, PYKOBOACTBaMW, MHCTPYKUMSIMM MO yCTa-
HOBKe 1 ap.).

® KOHCTPYKUMOHHblE MaTepuanbl (aHKepHble OCc-
HOBbI) TaKXke KaK YCINOBWSI YCTAHOBKW (yCroBUs
OKpy>KatoLLen cpefibl, Takue kak Temneparypa n
BIaXKHOCTb) M3MEHSIIOTCS B LUMPOKMX Npeaenax.
Mo3aToMy, KOHKPETHbIE YCMOBUS NMPYMEHEHUS U
cBoucTBa 6a30BOro mMaTtepuana AOSKHbI GbiTb
onpeaeneHsl nonb3osartenemM. Ecnu y Bac ectb
COMHEHWsI OTHOCUTENbHO 6a3oBoro Matepuana
(Hanpumep, No nNpoyYHocTM), To obpaTuTech B
Gnvkaiillee oTAeneHve Wnv npencTaBUTENbC-
TBO komnaHuu fischerwerke.

® VHdopmauma 1 pekoMeHdaumn, npuBegeHHble
B [JaHHOM TEXHUYECKOM CMpaBOYHUKE, OCHO-
BaHbl Ha MPUHLUMMNAX, 3aBUCUMOCTSAX U YCIIOBUAX
6e30MacHOCTW, OMpefeneHHbIX B TEXHUYECKNX
nHeTpykumax fischerwerke, pykosoacTeax Mo
NPUMEHEHUIO, WHCTPYKLMAX MO YCTAaHOBKE U
OPYrMX UCTOMHUKAX M CYMTAIOTCS BEPHbIMU Ha
MOMEHT 1X onybnmMkoBaHWs. [JaHHble Mony4eHsb
no pesynbratam WCMbITaHuiA B N1abopaTopHbIX
ycnosusix. [lonb3oBaTenb HeceT OTBETCTBEH-
HOCTb 3a TO, YTO KOHKPETHbIE YCIOBKS Ha CTPO-
UTENbHOW NMOLWAAKe, aHKepbl, MOHTaXHble
WNHCTPYMEHTbI U T. [l. COOTBETCTBYIOT YCMNOBUSIM,
npvBEeJEHHbIM B [aHHOM TEXHUYECKOM cripa-
BOYHMKe. OKOHYaTenbHasi OTBETCTBEHHOCTb 3a
BbIGOp MpoAyKTa Anst KOHKPETHOrO NPUMEHEHUS
NEeXWUT Ha nokynaTtene.

® KomnaHus fischerwerke He HeceT OTBETCTBEH-

HOCTb 3a NpsAmMble, KOCBEHHbIE, CJ'IyHBI?IHbIe nnn
No6GoYHbIE MOBPEXAEHMUS, NOTEPU, YOLITKU MK
pacxofbl, BO3HUKLIME B pedynbraTte unu no npu-
YMHE UCMONb30BaHNS NPOAYKTOB HEMPUrofHbIX
ans  kakux-nubo uenen. [logpasymeBaemble
rapaHTU1 TOBAapHOMO COCTOSIHWSI UMW Mpurog-
HOCTU NPWY 3TOM KaTeropny4eCckn OTKNOHAKTCA.

Hwxe npvBegeHbl CMMBOSbI ncnonbdyemble Ona
0603Ha4eHus PasnnYHbIX 4OMYCKOB.

Cumson Onucanve

EBponeiickuit TexHU4eckuit gonyck
(OCHOBHOW AIOKYMEHT Ans cepTudmKaLmm.
OH copepxuT noApoBHble cneLydmkaLn
aHKepoB, OncaHye pabounx xapaktepuc-
TUK, MeToAb! pacyeTa i obnactu npume-
HeHus. B HeM Takoke onpesieneis onuum
MPUTOAHOCTY K NPUMEHEHIIO.

TepMaHCKuit TeXHUYECKUA Aonyck
OCHOBHOW AOKYMEHT Ans cepTudukaLmm.
OH copiepxvT NoApo6Hble cneuvdukaLmmn
aHKepoB, OnucaHve paBounx xapakTe-
PUCTUK, METOAOB pacveta M obnactu
NPUMEHEHMS.

FM-gonyck =

061enpoMbIWneHHbI# AONYCK

Factory Mutual Research Corporation for
Property Conservation, AmepukaHckoe
cTpaxoBoe 06LiecTBo. MpoTUBONOXKapHas
3awra.

aonyck
ana pesbbbl
HaynHaa ¢ M10

ICC = International Code Council
(MexXayHapopHblii COBET M0 HOpMam U
npasunawm), o6pazosan BOCA (MHcnek-
unst 3panui u AgmunincTpauus Hagsopa
3a CobniopeHvem Hopmatueos), ICBO
(MexayHapopHasi KoHdepeHumst Hcnek-
TOpOB 3paHui1).

ICC Evaluation Service Inc. (ICC ES) npo-
M3BOAWT OLiEHKY, B ZJaHHOM Cnyyae yka-
3aHHOTO aHkepa, OT4eTbl GasnpyioTes Ha
Uniform Building Code™ (EauHbIx cTpou-
TerbHbIX HOPMaX) 1 Ha COOTBETCTBYHOLLVX
Hopmax, AeicTayiolmx B CLUA.

Knacc noxapo6esonacHoctu

Knacc noxapo-
6esonacHocTn

F 90/120

Jlonyck K yaapHIM Harpy3kam
DefiepansHoro BefoMcTsa no
Ipaxzanckoit OBopoHe, BoHH

PACHET B | c

nporpamMMHoro obecneyeHus
Compufix
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1. Tunel

. -
FH-B - ¢ wecTturpaHHo raiikoit (gvz=ranbBaHu4.0LMHKOBKA) FHA-B 28 n FHA-B 32 - ¢ wecTurpaHHo raiikoi (gvz)
FH-S - ¢ wecturpaHHon ronoskoit (gvz n A4) FHA-S 28 n FHA-S 32 - ¢ wecturparHoit ronoskoi (A4)

Knacc noxapo-
GesonacHocTn

F 90/120
Paamep aHkepa

B COOTBETCTBUM C
NPOTUBONOXaPHbLIMI
HopMammn

FH-H - ¢ rnyxoii(konnaykosoii) rainkoin (gvz)

PACHET
< nomouieio

COMPUFIX

XapaKkTepucTuKu n npeumyLlecTea

® Esponeiicknii TexHuyeckunin gornyck — Onuma 1%)

Mpuroaex Ana MCNonb30BaHWA B PACTAHYTON U HEPACTAHYTON 30Hax GeToHa.

Bbipessbl B dopmMe nosymecaLa, BbilUTaMnoBaHHbIE BO BTYNKe, 9OGEKTVBHO CXMUMAIOTCA NP 3aTAXKE.

Ankepsl ncnonHerua FH-S, FH-H 1 FH-SK He nmetoT BeicTynatoLLen HapyxKy pe3bObl.

KonnaykoBas raiika, BUHT C LLECTUIPaHHON MW NOTaNHOW ronoBKon obecrneunBatoT abdGekTrBHOE KpenneHne
C 9CTETUYHBIM AN3ANHOM.

® Bce aHkepbl MOryT GbiTb YCTAHOBMEHBI 3aMOANMLIO C NOBEPXHOCTbIO.

*) Ycnosusi npuMeHeHus EBPONECKOro TEXHUYECKOro A0Mycka MOrYT OT/IMYATLCS OT YCOBUI, U3NOXEHHbIX B JAHHOM
TexHnyeckom CnpaBoyHuKe.

Marepuansi
PesbboBan LNWNbKa C LIECTUIPaHHON rainko: YrnepoaucTas cTanb knacca npoyHocTn 8.8, ourHKoBaHHaA
(5 v naccvBMpoBaHHan (gvz).
bonT ¢ wecTurpaHHon ronoskoi: YrnepoaucTas cTanb Knacca npoyHocTn 8.8, oumHkosaHHbIN (5 M)
1 NacCcVBUPOBAHHBIN (gvz),
Hep>xagetowan ctans 1.4401 unu 1.4571,
B cooTseTcTBum ¢ AISI 316 unn 316 Ti (A4).
PesbboBan LLNWAbKa C NOTaNHOWM roNoBKOW: YrnepoaucTas cTanb knacca npoyHocTn 8.8, ounHKoBaHHasA
(5 v naccuBmMpoBaHHan (gvz).
PesbboBan LLNMAbKa C KONMaYKoBOW ranko: YrnepoaucTas cTanb knacca npoyHocTn 8.8, ounHKoBaHHasA

(5 v naccuBmMpoBaHHan (gvz).
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2. MpepenbHble Harpy3Ku ANA OQUHOYHbLIX aHKEPOB
npu 60MbLUNX OCEBbIX U KPaeBbiX PACCTOAHUAX

CpenHue 3HayeHwA

Tun aHkepa FH 10 FH 12 FH 15 FH 18x80 FH 18x100 FH24 FHA 28 FHA 32
gvz ‘ A4 gvz ‘ A4 gvz ‘ A4 gvz gvz A4 gvz gvz A4 gvz A4

HepactaHyTbiit 6eTOH
pacrarusaiowas  20/26 N [kN] | 16.0 | 14.19 223 343 452 558 94.3 94.3 1346
Harpyka
" €50/60 N, [kN] | 16.1* | 14.1%1 | 29.3%) | 26.6% | 46.4*! | 40.6* 67.4% 67.4* | 59.0% 125.6% 146.1 208.6
nonepeswas  2(20/25 'V, [kN] | 13.56* | 19.8* | 233" | 29.5 | 37.9"1 | 48.3* 55.9* 56.9* | 71.6% 116.7 |103.3*{102.9% | 147.5%| 148.3*
PacTtaHyTbI 6eTOH
pacrarmsaiowos  20/26 N [kN] | 14.1 | 141 195 283 428 455 75.0
Harpy3ka

€50/60 N, [kN] | 16.1%1| 14.1%| 29.3% | 256% | 43.8 | 40.6" 66.3 67.4* | 59.0% 116.2
nonepeswas  2(020/25 V, [kN] | 13.56* | 19.8* | 23.3* | 29.5 | 37.9*1 | 48.3" 556.9* 56.9% | 71.6% 116.74

Y PaspylueHwve ctanv - onpefensaoLlni BUA paspyLleHus.

3. XapaKTeprle, pac4yeTHble U peKomMmeHayemble Harpy3ku grnfa oamHO4YHbIX aHKepoB
npu 60nbLUMX OCEBbIX U KpaeBbiX paCCTOAHUAX

XapaKkTepHble Harpysku

Tun aHkepa FH 10 FH 12 FH 15 FH 18x80 FH 18x100 FH 24 FHA 28 FHA 32 4
gvz ‘ A4 gvz ‘ A4 gvz ‘ A4 gvz gvz A4 gvz gvz A4 gvz A4
HepacTaHyTbiit 6eToH
pacramsaiowas  (20/25 Ngy [kN] | 143 | 14.1 174 27.0 38.1 50.0 77.0 7756 95.7
Harpyska
C50/60 Ngy [kN] | 16.0 | 14.1 | 269 | 258 | 41.8 | 40.6 59.0 59.0 119.3 120.0 148.3
nonepesos > (20/25 Vg, [kN] | 135 | 165 | 238 | 245 | 38.0 | 400 56.0 56.0 | 59.0 117.0 142.0 | 132.0 | 192.0 | 175.0
PacTtaHyTbIll 6eToH
pacrameaowas  (20/25 Ngy [kN] | 8.0 14.6 19.0 25.8 30.0 50.0
Harpyska
C50/60 Ngy [kN] | 124 226 294 399 46.5 775
nonepeuan 2 (20/25 Vi [kN] | 127 238 38.0 51.5 56.0 100.6
PacueTHble Harpysku
Tun aHkepa FH 10 FH 12 FH 15 FH 18x80 FH 18x100 FH 24 FHA 28 FHA 32
gvz A4 gvz A4 gvz A4 gvz gvz A4 gvz gvz A4 gvz A4
HepacTaHyTblit 6eToH
pacramsaowas  (20/25 Npy [kN] | 8.5 15 11.6 18.0 254 254 513 430 53.2
Harpyska
C50/60 Npg [kN] | 10.7 | 75 | 17.9 | 13.7 | 278 | 217 393 393 | 316 79.5 66.7 824
nonepesnas = (20/25 Vg [kN] | 108 | 7.5 | 190 | 11.1 | 304 | 182 448 448 | 268 936 1033 | 656.0 | 153.6 | 729
PacTtaHyTbin 6eTOH
pactamsaowas  (20/25 Npy [kN] | 53 9.7 12.7 17.2 200 333
Harpyska
C50/60 Npg [kN] | 8.3 16.1 19.6 26.6 31.0 516
nonepesnas = (20/25 Vg [kN] | 8.5 19.0 28.1 343 448 67.1
PekomeHpgyemsbie Harpyaku '!
Tun aHkepa FH 10 FH 12 FH 15 FH 18x80 FH 18x100 FH24 FHA 28 FHA 32
gvz A4 gvz A4 gvz A4 gvz gvz A4 gvz gvz A4 gvz A4
HepactaHyTeiii 6eToH
pacrameaowas  (20/25 Np [kN] | 6.8 54 8.3 128 18.1 18.1 36.7 30.7 38.0
Harpyska
50/60 Np [kN] | 7.6 54 | 128 | 98 | 199 | 155 28.1 28.1 | 225 56.8 476 58.8
nonepeswas  2(020/25 Vg [kN] | 7.7 54 | 136 | 79 | 217 | 130 320 320 | 192 66.9 738 | 393 | 109.7 | 52.1
PacTtaHyTbi 6eTOH
pacrameaowas  (20/25 Np [kN] | 3.8 70 9.0 12.3 14.3 238
Harpyska
50/60 Np [kN] | 5.9 108 14.0 19.0 22.1 36.9
nonepesnas  2(20/25 Vg [kN] | 6.1 13.6 20.1 245 320 479
1 YyteHsl koaddrUMEHT 3anaca NPoYHOCTU Ana MaTepuana YM 1 koadduumeHT 3anaca NpouHoCcTV No Harpyske yL = 1.4
KoadduumeHT 3anaca npoyHocTn Ana matepuana YM 3aBuCUT OT TUNa aHkepa
fischer =
=X
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4. HanpaBneHune Harpysku: pacta>keHune t
4.1 PaspyLueHMe CcTanu ona MakCUmMarnbHO Harpy>xeHHoOro aHkepa O
XapaKkTepHoe CONnpoTMBIIEHME U PaCYeTHOE COMNpoT ana on X aHKepoB
Tun aHkepa FH 10 FH12 FH15 FH 18x80 | FH 18x100 FH 24 FHA 28 FHA 32
gz | A4 | gz | A4 | gvz | A4 gvz gz | A4 gvz gz | A4 | gz | A4
XapaxrepHoe conpotunenme Naks [KNJ| 16 | 14 | 29 | 26 | 46 | 41 67 67 | 59 125 196 | 172 | 282 | 247
Pacyetnoe conpowanenve Npgs [KNJ| 10.7 | 7.5 | 193] 137 | 30.7 | 21.7 44.1 4471 318 83.3 130.7] 91.7 | 188.3| 132.1
4.2 PaspylueHue B pesynbraTte BhipbiBa/BblAepPruBaHvA Af1IA MaKCUManbHO Harpy>kKeHHOro aHkepa

0
Ngap = Npgp - fon

XapakTepHoe ¥ pacyeTHOe COMpOTUBIIEHNE ANA OAMHOYHLIX aHKepoB B 6eToHe C20/25

Tun aHkepa FH 10 FH12 FH15 FH 18x80 | FH 18x100 FH 24 FHA 28 FHA 32
gz | A4 | gvz | A4 | gvz | Ad gvz gz | A4 gvz gz | A4 | gz | A4
HepacTaHyTbiit 6eToH
XapakepHoe conpoTusnexme N(‘Rk,p [kN] 143 174 21.0 38.1 38.1 77.0 775 95.7
Paciertioe conpotuenenme Nggp [kN] g6} 11.6 18.0 254 254 513 43.0 63.2
PacTtaHyTbi 6eTOH
4 XapaxrepHoe conpotunenme Npip [N 80 | - | 146 - | 190 - 258 300| - 50.0
PacyeTHoe conpoTusnenne Npgp [kNI| 53 9.7 12.7 17.2 200 - 333
4.3 PaspyLuieHue 6eToHa No KOHYCY M pacTpeckuBaHue ana aHkepa,
YCTaHOBJIEHHOTO B Hanbonee He6NaronpPUATHLIX YCNOBUAX
Npgo=NC - fo-f Nags =Npde fonfoo fos-f
.C Rd,c = 'bN " T's " lc Rd, sp Rdc “'b,N "'s,sp " lesp T h
@ XapakTepHoe 1 pacyeTHOe COMpOoTUBIIEHWNE [ANA OAUHOYHbIX aHkepoB B 6eToHe C20/25 @
Tun ankepa FH 10 FH12 FH15 FH 18x80 | FH 18x100 FH 24 FHA 28 FHA 32
gvz ‘ A4 | gvz ‘ A4 | gvz ‘ A4 gvz gvz ‘ A4 gvz gz | A4 | gz | A4
dbcpexr. rny6una aikeposKm hei  [Mm] 50 60 70 80 100 126 126 170
HepactaHyTbiii 6eToH
XapakrepHoe conpoTusnenme NuRk,u [kN] 196 258 325 39.7 564 715 715 122.9
Pacdetnoe conpotusnenne NuRd,c [kN] 13.1 17.2 216 264 37.0 51.7 43.0 68.3
PactaHyTbii 6eTOH
XapakTepHoe conpoTuBnene Nuﬂk,c [kN] | 12.7 16.7 211 25.8 360 - 50.3
Pacdethoe conpotusnene Nrgc [kN] | 85 1.2 14.1 17.2 240 - 335
4.3.1 BnuaHue npoyHocTU 6eTOHa NMpU pacTAXXKEeHUn
f fck.cubet15[])
BNTA T o
25
Knaccel npouHocTtn 6eToHa | MpouHocTk uMnuHapa Ha cxkatue | MpoyHocTk Ky6uKa Ha cxkaTue QakTop BnuAHUA
fek, oyl fek, cube (150) fon
[N/mm?] [N/mm?] [
€12/15 12 15 0.77
C16/20 16 20 0.89
€20/25 20 25 1.00
C25/30 25 30 1.10
€30/37 30 37 1.22
C40/50 40 50 141
C45/656 45 55 148
C50/60 50 60 1.55

fischer =
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N
PacctosaHue s Qaktop snuanma fg [-]
FH10 FH 12 FH 15 FH 18x80 FH 18x100 FH24 FHA 28 FHA 32
[mm] gvz A4 gvz A4 gvz A4 gvz gvz A4 gvz gvz A4 gvz A4
50 0.67
60 0.70 0.67
70 0.73 0.69 0.67
80 0.77 0.72 0.69 0.67 0.63
100 0.83 0.78 0.74 0.71 0.67
125 0.92 0.85 0.80 0.76 0.71 0.66 0.66
150 1.00 0.92 0.86 0.81 0.75 0.70 0.70
170 0.97 0.90 0.85 0.78 0.72 0.72 0.67
180 1.00 0.93 0.88 0.80 0.74 0.74 0.68
200 0.98 0.92 0.83 0.76 0.76 0.70
210 1.00 0.94 0.85 0.78 0.78 0.71
240 1.00 0.90 0.82 0.82 0.74
300 1.00 0.89 0.89 0.79
380 1.00 1.00 0.87
400 0.89
510 1.00
@ Smin [Mm] 50 60 70 80 80 125 125 170 @
SerN [mm] 150 180 210 240 300 380 380 510

HDOMEX\/TO‘-IHbIE BENMUYMNHLI MONy4YarTCA C MOMOLbLIO NUHENHOM nHTEPpNONALUNNU.

4.3.2.2 BnuaHue KpaeBoOro pacCToAHUA

2

fo =035 + ——+ 0.6 x—

Ser N SuN
Kpaesoe Qakrop enmanma f [-]
paccroanue s FH10 FH 12 FH 15 FH 18x80 FH 18x100 FH24 FHA 28 FHA 32
[mm] gvz A4 gvz A4 gvz A4 gvz gvz A4 gvz gvz A4 gvz A4
50 0.75
60 0.85 0.75
75 1.00 0.87
80 0.91 0.82 0.75 0.66
90 1.00 0.89 0.81 0.70
100 0.96 0.87 0.75
105 1.00 0.90 0.77
120 1.00 0.85
125 0.87 0.74
160 1.00 0.84
190 1.00
250 1.00
340 1.00
Crin [mm] 50 60 80 80 80 125 250 340
SN [mm] 75 90 105 120 150 190 190 255

[MpomexxyTouHble BENNUYNHBI MOMYyYatoTCA C MOMOLLbIO NMUHENHOW MHTepnonALmnmn
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fogp=[1.0+ 0.5
Sersp
PacctoaHue s QakTtop BAMAHWA fs,sp [-1
FH10 FH 12 FH 15 FH 18x80 FH 18x100 FH24 FHA 28 FHA 32
[mm] gvz A4 gvz A4 gvz A4 gvz gvz A4 gvz gvz A4 gvz A4
50 0.60
60 0.62 0.60
70 0.64 0.62 0.60
80 0.66 0.63 0.61 0.60 0.58
100 0.70 0.67 0.64 0.63 0.60
125 0.75 0.71 0.68 0.66 0.63 0.60 0.58
150 0.80 0.75 0.71 0.69 0.65 0.62 0.60
170 0.84 0.78 0.74 0.71 0.67 0.64 0.61 0.58
250 1.00 0.92 0.86 0.81 0.75 0.70 0.67 0.62
300 1.00 0.93 0.88 0.80 0.74 0.70 0.65
350 1.00 0.94 0.85 0.78 0.73 0.67
400 1.00 0.90 0.82 0.77 0.70
500 1.00 0.90 0.83 0.75
625 1.00 0.92 0.81
750 1.00 0.87
1020 1.00
@ S [mm] 50 60 70 80 80 125 125 170 @
Sersp [mm] 250 300 350 400 500 625 750 1020

[MpomexyTouHble BENUUYNHBI MNOMYyYaloTCA C MOMOLLLIO NMUHENHOW MHTepnonALnmn

4.3.3.2 Influence of edge distance

2
o035+ +0.6 x—
Sersp S 5
Kpaeeoe QakTop BAMAHUA fc,sp [-]
paccroaHue ¢ FH 10 FH 12 FH 15 FH 18x80 FH 18x100 FH 24 FHA 28 FHA 32
[mm] gvz A4 gvz A4 gvz A4 gvz gvz A4 gvz gvz A4 gvz A4
50 0.57
60 0.62 0.57
80 0.73 0.66 0.61 0.57 0.53
100 0.85 0.75 0.68 0.64 0.57
125 1.00 0.87 0.78 0.72 0.64 0.57
150 1.00 0.89 0.81 0.70 0.62
175 1.00 0.90 0.77 0.68
200 1.00 0.85 0.73
250 1.00 0.85 0.75
310 1.00 0.87
340 0.93 0.75
375 1.00 0.80
510 1.00
Crin [mm] 50 60 80 80 80 125 250 340
Cersp [mm] 125 150 175 200 250 3125 375 510

[MpOMeXyTOUHbIE BENNYMHBI NOMNY4aloTCA C MOMOLLLIO MMHENHON UHTEPNONALIMN.
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4.3.3.3 BnuAaHue TonwmHbl 6€TOHHOrO anemMeHTa

2
fy = P s
2 -hg
TonwwunHa b ®axrop snnanua fy, [-]
[mm] FH 10 FH 12 FH 15 FH 18x80 FH 18x100 FH 24 FHA 28 FHA 32
100 1.00
120 1.13
130 1.19 1.06
140 1.25 1.1 1.00
150 131 1.16 1.0
160 1.37 121 1.09 1.00
190 1.50 1.36 1.23 1.12
200 141 1.27 1.16 1.00
220 1.50 1.35 1.24 1.07
250 147 1.35 1.16 1.00 1.00
260 1.60 1.38 1.19 1.03 1.03
300 1.50 1.31 1.13 1.13 0.92 4
350 1.45 1.25 1.25 1.02
370 1.50 1.30 1.30 1.06
400 1.37 1.37 1.1
450 148 1.48 121
460 1.60 1.50 1.22
500 1.29
600 1.46 @
630 1.50
lifsii [Mm] 100 130 140 160 200 250 250 300
MPOME>XKYTOUHbIE BENMUMHDBI MOMY4aloTCA C NOMOLLLIO NMUHENHON MHTEPMNONALNN.
5. HanpaBneHue Harpy3ku: nonepeyHas @
5.1 PaspylueHue no ctanu ana MakcMmarnbHO Harpy>KeHHOro aHkepa
Tun aHkepa FH 10 FH 12 FH 15 FH 18x80 | FH 18x100 FH 24 FHA 28 FHA 32
gz | A4 | gvz | A4 | gvz | A4 gvz gz | A4 gvz gz | A4 | gz | A4
XapakTepHoe conpoTuenenme Vpks [kN] | 135 | 17.0 | 23.8 | 245 | 38.0 | 40.0 56.0 56.0 | 59.0 17 142.0/132.0{ 192.0| 175.0
Pacyetnoe conpotwanenne Vpgs [kN] | 108 7.5 | 190 11.1] 304 | 182 448 448 | 26.8 93.6 113.6] 55.0 | 153.6| 729
5.2 PblyarkHoe paspylueHve ana aHkepa, YCTaHOBMIEHHOTo B Hanbonee He6NaronpuUATHLIX YCIOBUAX
Vigo = Vg XFouXTs XTo
XapaKkTepHoe 1 pacyeTHoe CONpPOTUBIIEHNE ANIA OIMHOYHLIX aHKepoB B 6eToHe C20/25
Tun aHkepa FH 10 FH12 FH15 FH18x80 | FH18x100 | FHA24 FHA 28 FHA 32
gvz | A4 | gvz | A4 | gvz | A4 gvz gvz | A4 gvz gvz | A4 | gvz | A4
dpcpexr. rny6una aHkeposKk et [Mm] 50 60 70 80 100 125 125 170
HepacTaHyTbiit 6eTOH
XapakTepHoe conpoTusnenme VoRkcp (kNI 196 51.5 64.9 793 1109 155.0 155.0 2458
PacyetHoe conpotwanenme Vg ,cp (KNI 13.1 344 433 52.9 739 1033 1033 163.8
PacTtaHyTbIl 6eTOH
XapakTepHoe conpoTusnenme VURk.:p [kN] | 12.7 335 422 51.5 72.0 100.6
PacyetHoe conpotwanenme VURd,cp [kN] | 8.5 22.3 28.1 343 48.0 67.1
fischer =
<X
COCTOHHM6H807/2006 KPEMEXHBIE CUCTEMBI 109


https://fischer24.ru

fischer24.ru

&

8 (800) 550-66-24

BbicokoadpPpexkTuBHbin ankep fischer-FH
Pacuer aHkepa cornacHoO TeXHUYeckux ycrnoBui fischer

info@fischer24.ru

5.3 OTkon Kpaa 6eToHa ANA aHKepa, YCTaHOB/IEHHOTO B HE6GNaronpUATHLIX YCNOBUAX

Vg,

0 n
Vv Rd.c X fh,V Xfa,V XfSD,V

XapakTepHoe 1 pac4eTHOe CONpOTUBNEHUE ANA OAUHOYHBLIX aHKepoB B 6eToHe C20/25,

Ha PaCCTOAHUM Cpin

YCTaHOBJI€HHbIX OKOSO Kpasa

Tun aHkepa FH 10 FH 12 FH 15 FH 18x80 | FH 18x100 FH24 FHA 28 FHA 32
gz | A4 | gz | A4 | gvz | A4 gvz gz | A4 gvz gz | A4 | gz | A4

HepacTaHyTbiit 6eTOH

MunumansHoe kpaesoe paccrosne Cin kNI 50 60 80 80 80 125 250 340

XapakTepHoe conpoTusnenme Ve [N 38 53 9.2 10.0 114 253 76.7 1403

Pacuetroe conpoTuenenne VDHd,c [kN] 25 35 6.1 6.7 76 16.8 512 935

PactaHyTLI 6eTOH

Munumansoe kpaesoe paccrosmme Coin [kN]| 50 - 60 80 - 80 80 125

Xapakrepuoe conpotusnenme Ve [NT| 27 - | 38 65| - 1.2 8.1 18.0

Pacyetnoe conporwanenme Voo [KNI| 1.8 | - | 25 44 1 - 48 54 120

5.3.1

fek cube (150)
25

Bnuanue npouyHocTu 6eToHa B criyyae nornepeyHomn Harpysku

Knaccel npouHoctu 6etoHa | MpoyHocTe uMnuHApa Ha cxatue | MpoyHocTs Ky6uka Ha cxxaTue DakTop BNUAHUA
fek. cyl fek. cube (150) fov
[N/mm?] [N/mm?] [-]
C12/15 12 15 0.77
C16/20 16 20 0.89
€20/25 20 25 1.00
C25/30 25 30 1.10
€30/37 30 37 1.22
C40/50 40 50 141
C45/65 45 55 1.48
C50/60 50 60 1.65

5.3.2 BnuaHue HanpaBneHUs Harpy3Ku

foy =10 am 0% < oy <65°

1
fqy=——— am B5° < oty <O0°
' cos oy *+ 0.5 -sin oy
foy =20 am 90° < ory < 180°
Yron oy Qakrop Bnmanma fy
[l Soma 3

3ona 1: 0°-55° 1.00 ora
30oHa 2: 60° 1.07

30oHa 2: 70° 1.23

3oHa 2: 80° 1.50

3oHa 2: 85° 1.7

3oHa 3: 90°-180° 2.00
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5.3.3 BnuaHue oceBbiX U KpaeBbIX PAacCTOAHUIA
5.3.3.1 Ha opuHOuHbBI aHKep BRUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

fsc,\/

n=1

(DakTop AnA 0AMHOYHOrO aHKepa fsc.V" =
Kpaesoe paccroanua = c/c i, wm (h/1.5)/c i
1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 32 34 3.6 38 4.0
1.00 | 131 166 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 8.00
MpomesxyToUuHbIe BENMMYMHBI MOMyYatoTCA C MOMOLLLIO NUHEMHON MHTEePNONALNN.
5.3.3.2 Ha aHkepHylo napy BMAET TONbKO OAUH Kpai
[na TonwmnHel 6eToHah2 1.5 - ¢ [Ona TonwmHel 6etoHah < 1.5 - ¢
1 oceBbIx paccToaHUt s S 3 - ¢ 1 oceBbix paccToaHMt s £ 4.5 - h
h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
Onas>3-c Onas>45-h
h
f n=2 _ i n:225-5'h X1‘—5 @
sc,V s,V
B-Coin | Coin
Mpome>xyTok QakTop AnA aHKepHOM napsl fsc'V" =2
$/Cmin Paccroanue ot kpaa = c/cq,i, wm (h/1.5)/c i
1.0 1.2 14 1.6 18 2.0 22 24 2.6 28 3.0 32 34 3.6 38 40
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 212 2.36 262 2,89 3.16 344 | 373 | 4.03 433
15 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 360 | 3.89 | 419 | 450
20 0.83 1.02 122 143 1.65 1.89 213 2.38 263 2.90 3.18 346 375 | 405 | 435 | 467
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 390 | 421 | 452 483
3.0 1.00 1.20 1.42 1.64 1.88 2.12 237 2.63 2.90 3.18 3.46 3.76 406 | 436 | 468 5.00
35 1.30 1.62 1.75 1.99 224 2.50 2.76 3.04 332 3.61 391 421 452 | 484 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.7 346 3.75 4.05 436 | 468 | 500 5.33
45 1.96 2.21 247 2.74 3.02 331 3.60 3.90 4.20 452 | 484 | 5.17 5.50
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 633 | 567
55 2.71 2.99 3.28 3.57 3.88 419 450 482 5156 | 549 5.83
6.0 283 | 311 | 341 | 371 | 402 | 433 | 465 | 498 | 6531 | 665 | 6.00
6.5 324 3.54 3.84 4.16 447 4.80 513 547 | 582 6.17
7.0 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 4.76 5.10 544 | 579 | 6.14 6.50
8.0 4.57 4.91 525 559 | 595 | 6.30 6.67
85 5.06 540 575 | 6.10 | 647 6.83
9.0 5.20 5.65 590 | 6.26 | 6.63 7.00
9.5 5.69 6.05 | 642 | 6.79 717
10.0 6.21 6.58 | 6.95 733
11.0 7.28 1.67
12.0 8.00
I_IpomexyTquble BENMYNHbI NONyYatoTCA C MOMOLLbIO nNHEenHon nHTEPNONAUNK
fischer ==
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5.3.3.3 Ha pap aHkepoB BnusAeT TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢
1 0ceBbix paccToaHni s S 3 - ¢

[na TonwmHel 6etorah < 1.5 - ¢
1 oceBbix paccToaHuii s £ 4.5 - h

info@fischer24.ru

o 3 ETsts gt 1 _Lhrsptsgtsypt
sc,V = 3 — fsc,V = . , . .
N-Cpip Cmin 3n-cpp
Onas>3.c > s'=3.¢ Onas>456-h - s'=45-h
[ or 3 ETS TSt 152 _ 2hrsHsyy tsig
sc,V = 3 I fss,V = ] .
€ pip Cmin M-Cpip
@ n=vyucno Harpy>eHHbIX aHKepoB
6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp

6.2 MonepeyHas Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp i VRd,c

63 KOMGMHMPOBBHHBH pacTtaruesaloLlan U NonepeyHana Harpyska:
h h
N Vv
S, S < 12
Npg Vg

NhSd H VhSd = pacTaruBaioLlas (monepeyHasn) COCTaBnAIOLLNE HArPY3KU
Ha OAMHOYHbIN aHKep.
NRq:VRq =3Ha4yeHWa pacyeTHOro COMpOTUBIEHUA C YHETOM 3aMnacoB NPOYHOCTH.
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MocnepoBaTenbHOCTbL MOHTaXa

7.
()
Q

8. XapakTepucTukn aHKepoB

Tun aHkepa FH 10 FH12 FH15 FH 18x80 | FH 18x100 FH 24 FHA 28 FHA 32
gvz ‘ Ad | gvz | A4 | gz | A4 gvz gz | A4 gvz gz | A4 | gz | A4 @

Anawetp pe36el M6 M8 M 10 M12 M12 M16 M20 M24

HomunanbHbiii uameTp cBepnenns oTeepcTHs dg [mm] 10 12 15 18 18 24 28 32

Tny6uka ceepnenns oteepcrus, Tan B hy  [wvm] 70 80 95 110 130 155 150 200

Tny6una ceepnenus oteepcrusi, Tunbi S, H, SK |-‘1 [mm] 75 85 100 115 135 165 150 200

dpcpexTumnas my6uHa aHKeposKw het  [MM] 50 60 70 80 100 125 125 170

Orsepcrue ¢ 3uiopow & npucpennsowoi ferann g [wm] <12 <14 <18 <20 <20 <26 <30 <34

Tny6uHa OTBEPCTUS ANS CKBOIHOTO MOHTOXA 1y [Mm] 4= h1 + !fix

Pasmep noa knioy SW o [mm] 10 13 17 19 19 24 30 36

BHYTpeHHMii WeCTIPOHHUK B NOTAIHOW FoNoBKe SW [mm] = 5 6

lnameTp paccsepnuBaHms ANs NOTAAHOM FONOBKM g3 [mm] - 22 25

[lMameTp paccsepnuBaHmA ANS NOTAAHON ronoBkM  f [MM] - h.8 5.8 - - - - -

TreGyembin MomeHT 3aTAxKH Tinst  [(Nm] 10 25 40 80 80 120 200 300

MWHAMAnbHOA TONWAHA GETOHHOTO 3nemenTa hipin [MM] 100 130 140 160 200 250 250 300

HepactaHyTbiit 6eToH !

MuumansHoe ocesoe paccrosme Spin [MM] 50 60 70 80 80 126 126 170

AN HEOBXORUMOTO Kpaesoro forc [mm] 100 120 190 240 200 125 250 340

MuHuMOnbHOE KpaeBoe paccToskie Cin [MM] 50 60 80 80 80 125 250 340

Ans TpeGyemoro ocesoro fors [mm] 100 100 180 240 240 125 125 170

PactaHyTbivi 6eToH !

MunumansHoe ocesoe paccrosHue Smin [MM]| 50 - 60 - 70 - 80 80 - 125

Ans HeobXxopuMOro Kpaesoro forc [mm]{ 100 | - | 120 - | 190 | - 240 200 | - 125

MunumanbHoe kpaesoe paccToskne Coin [MM]| 50 - 60 - 80 - 80 80 - 125

Ans Tpebyemoro ocesoro fors [mm]{ 100 | - | 100 | - | 180 | - 240 240 | - 126

D TpoMeKyTOUYHbIE BEMUYMHbI MOMNYYaAOTCA C NMOMOLLBIO NMUHENHOM MHTEPNONALMNK
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9. MexaHuyeckmne xapakTepucTukm

Tun aHkepa FH 10 FH 12 FH 15 FH 18x80 | FH 18x100 FH24 FHA 28 FHA 32
gvz ‘ A4 | gwz ‘ A4 | gvz ‘ A4 gvz gvz ‘ A4 gvz gvz ‘ A4 | gvz ‘ A4

Mnowap nonepesHoro ceuenn As  [mm?] 20.1 36.6 58.0 843 843 157.0 2450 353.0

pe3b6oBoro crepxH

MowmenT conpotuenenns ans pesb6osoro crepxua W [mm°] 12.7 31.2 62.3 109.2 109.2 2715 541.0 935.0

Mpenen npouocTh pesb6oBoro crepxHs fy [N/mm?]| 640 | 450 | 640 | 450 | 640 | 450 640 640 | 450 640 640 | 450 | 640 | 450

Mlpenen npouHocTH pe3u6oBoro crepxs fy  [N/mm?]] 800 | 700 | 800 | 700 | 800 | 700 800 800 | 700 800 800 | 700 | 800 | 700

10. Ouarpammbl Harpy3oK O cny4yas pacTAXXeHUA B HePacTAHYTOM 6eToHe
(fek cube (200) = 30 N/mm?)

Harpyska [kH]

Harpyska [kH]

Harpyska [kH]

Cmewerve [mm]

Harpyska [KH]
o Harpysea [kH]

2 30 %
FH10 FH12 FH15
Wi\ 25
15 %; f N\ 30
10 15 2
10
5 10
5
0 , . . 0 . . . 0 . .
0 5100 15 2 0 s 100 15 2 0 0015 2

Harpy3ka [kH]
0 2%

CmewweHve [Mm]

Cmewjerne [mm]

Harpyska [kH]
0 Py:

FH18x80 FH18x100 FH24
40
60 75
30
40 50
20 V
20 25
10
0 0 0
0 5 0 15 20 25 30 0 5 0 15 20 25 30 0 10 20 30 40 50 6
Cmewenme [Mm] Cmewjenme [mMm] Cmelenue [Mm]
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1. Tunwl

Knace noxapo-
GegonackocTn

F 90
PACHET
© nomousio

COMPUFIX
e

FBN - AHkepHbIi 60nT (gvz)

FBN - AHkepHbIi 60nT (gvz)

FBN - AHkepHbii 6onT (A4)

FBN GS - AnkepHbit 601T ¢ 60nbLLON LWaibol (gvz)
(BHeWHWMN onameTp paseH, NnpumepHo, 3,5 x d)

XapakTepucTuku v npeMmyLLecTBa
® EBponenckmin TexHmyeckmin gonyck — Onuua 7%).
® [lpurofeH ona MCnonb30BaHWA B HepacTAHYTON 30He 6eToHa.
® [InuHHana pe3bba NO3BONAET peann3oBaTb ANCTAHLIMOHHYIO YCTAHOBKY M MCNONb30BaTb PasnuyHble 3HaYeHNA
9GDEKTUBHON ANNHBI.
® [lnameTpbl 8 1 16 MM Takxke MCMONbL3YIOTCA ANA ManbiX rMyOuH aHKePHOro KpenneHua, Hanprumep,
B Criyyae HebOoMbLUMX Harpy3oK Unv ecnu nMeeTca apmatypa.
® (CneunansHas KOHCTPYKLMA pacLUMpPAIOLLIEroca 3axuma obecrneynBaeT onTrmMansHoe 3axaTue.
*) YcnoBusi NpUMeHeHusl, ykadaHHble B EBPONEicKoM TEXHUYECKOM A0MYCKE, MOTYT OTAUYaThCs OT YCNOBUA,
YKa3aHHbIX B 1aHHOM TexHn4yeckom CMpaBOYHUKE.

Marepuansi
KoHycHbin 6onT:  YrnepoawmcTas cTanb, oumHkosaHHan (5 M) 1 naccmerposarHasn (gvz),
Yrnepoaucras ctanb, ropadas rnybokan ranseaHvsaumna, kak MuHUMyM, TonuimHon 40 um (fvz),

Hepsxasetowan ctans 1.4401, 8 cootBetctaum ¢ AISI 316 (A4).
2. MNMpepenbHble Harpy3Ku AJ1A OOUHOYHbLIX aHKEPOB

npu 60MbLUMX OCEBLIX U KpaeBbIX pacCTOAHUAX
CpepnHue 3HaueHus

Tun aHkepa FBN 6 FBN 8 FBN 8 FBN 10 FBN 10
heg =40 Mm heg=35mm heg =48 mm heg=42 Mm hgg =50 mm
A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4
HepactaHyTeiii 6eToH
pacrarusaiowas  (20/26 N [kN] 10.6% 103 ‘ 125 | 140 | 138 | 1627 | 17.6% | 175 ‘ 17.2 | 184 | 206 | 19.1 | 239
Harpyska
E €50/60 N, [kN] 10.6% 16.2% 7268 ifla72 1i7:68t 23194 27.94 23195l 208
nonepeswas = 20/25 V, [kN] 9.0% 11.39 16.1% 11.3% 15.1% 17.0% 24,07 17.07 2409
Tun aHkepa FBN 12 FBN 12 FBN 16 FBN 16 FBN 20
hgg =50 Mm hes =70 Mm hgs = 64 Mm hgs =84 Mm hgg =100 mm
gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz
HepacTaHyTbiit 6eToH
:::m:::ummaﬂ £20/25 N, [kN] | 234 ‘ 239 32.0 ‘ 328 | 395 320 33.1 | 430 ‘ 436 | 443 64.0
" C50/60 N, [kN] 3524 37.0 35.2% SR 49.6 53.5 57.2% 69.2% 99.1
nonepesnas = (20/26 V [kN] 27.6% 31.6% 27.6% 31.6% 44.6% 56.5" 44.6% 56.6% 7147

") PaspylueHue cTanu — onpefensiownin BUa paspyLeHms.
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3. XapaKTeprle, pac4yeTHble U peKoMeHAayeMble Harpy3ku gna OauHO4YHbIX aHKepoB
npu 60nbLUMX OCEBLIX U KpaeBbIX pacCTOAHUAX

XapakTepHble Harpysku

Tun aHkepa FBN 6 FBN 8 FBN 8 FBN 10 FBN 10
heg =40 Mm heg=35mm * heg =48 Mm heg =42 Mm hgs =50 mm
Al gvz‘lvz‘lu gvz‘fvz‘All- gvz‘hl‘All gvz‘fvz‘ Al
HepactanyTeiii 6eToH
:::m;::umum £20/25 Npy [kN] 9.0 85 7.0 8.1 120 | 100 | 120 | 130 | 11.0 | 129 | 160 | 140 | 163
" £ 50/60 Npy [kN] 100 132 | 108 | 115 14.0 170 | 201 | 17.0 | 200 | 230 | 21.7 | 253
nonepeHan £20/25 Vg [kN] 75 104 11.0 12.6 137 17.0 17.8
£ 50/60 Vg [kN] 75 11.0 ‘ 126 11.0 126 17.0 ‘ 20.0 17.0 20.0
Tun aHkepa FBN 12 FBN 12 FBN 16 FBN 16 FBN 20
hes =50 Mm hef=70 Mm hgs = 64 Mm hes = 84 mm hes = 100 Mm
gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz
HepacTaHyTbiit 6eToH
:::m:::umﬂlﬂﬂ €20/25 Ng [kN] | 17.8 | 1560 | 178 | 250 ‘ 230 | 250 | 250 | 21.0 | 263 | 350 | 320 | 36.7 48.0
" £50/60 Ng [kN] | 27.6 | 232 | 276 33.0 387 | 38.7 | 325 | 329 | 542 | 496 | 477 744
nonepesHan £20/25 Vg [kN] 17.8 17.8 21.0 26.3 40.0 47.1 40.0 471 67.0
£ 50/60 Vg [kN] 27.0 26.3 21.0 26.3 40.0 47.1 40.0 47.1 67.0
MpoekTHble HarpysKu
Tun aHkepa FBN 6 FBN 8 FBN 8 FBN 10 FBN 10
heg =40 mm heg=35mm * hes =48 mm heg=42 mm hgs =50 Mm
A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4
HepactaHyTbiii 6eTOH
pacrameaowas G 20/25 Npy  [kN] 50 4.7 ‘ 47 ‘ 45 6.7 12 7.3 12 8.9 93 9.1
Harpyska
£50/60 Ngg [kN] 6.2 73 1.2 6.4 95 9.5 112 | 114 | 111 | 138 | 145 | 140
nonepeskas £20/25 Vg [kN] 50 7.0 13 84 9.1 1.3 119
C50/60 Vpg [kN] 50 13 | 84 73 8.4 13 | 133 13 133
Tun aHkepa FBN 12 FBN 12 FBN 16 FBN 16 FBN 20
hgg =50 Mm hgg =70 mm hgs = 64 Mm hgs =84 Mm hgg =100 mm
gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz
HepacTaHyTbiit 6eToH
E::ru:::umwan £20/25 Ngg [kN] | 119 | 100 | 119 | 167 | 1563 | 167 | 167 | 140 | 141 | 233 | 178 | 204 320
. C50/60 Ngy 184 | 184 | 155 | 184 | 236 | 236 | 247 | 258 | 21.7 | 183 | 350 | 275 | 265 496
nonepeyHas €20/25 Vgy [kN] 1.9 18.0 17.5 28.7 317 314 51.1
£50/60 Vgy [KN] 163 18.0 175 31.7 ‘ 314 31.7 314 51.1
PekomeHpgyemsbie Harpyaku '!
Tun aHkepa FBN 6 FBN 8 FBN 8 FBN 10 FBN 10
hgg =40 mm hgs =35 mm * hes =48 mm hgs =42 Mm hgs =50 mm
A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4
HepacTaHyTbiit 6eToH
pacrarusaowos  (20/25 Ng [kN] 36 34 33 32 48 5.2 5.2 5.1 6.3 6.7 6.5
Harpyska
£50/60 Np [kN] 44 5.2 ‘ 5.2 ‘ 46 6.8 ‘ 6.8 6.8 8.0 ‘ 8.1 ‘ 79 9.8 103 | 100
noneperas €20/25 Vg [kN] 36 5.0 52 6.0 6.5 8.1 8.1 85
£50/60 Vg [kN] 3.6 5.2 ‘ 6.0 5.2 6.0 8.1 ‘ 8.4 8.1 9.5
Anchor type FBN 12 FBN 12 FBN 16 FBN 16 FBN 20
heg =50 Mm hgg =70 mm heg = 64 Mm heg =84 Mm heg =100 mm
gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz
HepactanyTeiii 6eToH
pacrameaowas  C20/25 Ng [kN] | 8.5 7.1 8.5 119 | 110 | 11.9 | 119 | 100 | 100 | 167 | 127 | 148 229
Harpyska
" C50/60 Ng [kN] | 13.1 | 111 | 131 | 168 | 168 | 17.6 | 184 | 1565 | 13.1 | 260 | 197 | 189 354
nonepeskas €20/25 Vg [kN] 85 129 125 22.7 224 22.1 224 36.5
£50/60 Vg [kN] 12.9 ‘ 12.5 12.9 12.5 22.1 224 22.1 224 36.5
N I'Ip orp O npukpen. KOHCTPYKTUBHbIX KOMMOHEHTOB, KOTOPbLIE CTAaTUYECKU HEe Qad)MKCI/IpOBaHb\
UYuTeHsl KOaGOUUMEHT 3anaca NPOYHOCTM aAna Matepunana yM u koadduumreHT 3anaca NPoUYHOCTH No Harpyske yL = 1,4
KoadduumeHT 3anaca npoyHocTV ana matepuana yM 3aBUCUT OT TWna aHkepa
-
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4, HanpaBneHue Harpysku: pacta>keHue I
4.1 PaspylwieHue cTtanu ona MakcumanbHO Harpy>XeHHoro aHkepa Q
XapakTepHoe CONpOTUBNEHME U PACYeTHOE COMNpPoT ana on X aHKepoB
Tun aHkepa FBN 6 FBN 8 FBN 10 FBN 12 FBN 16 FBN 20
A4 gvz ‘ fvz | Ad | gvz | fvz | A4 | gvz | fvz | A4 | gvz | fuz | A4 gvz
Xapakrepuoe conporuenenme Np o [KN] 10 14 17 23 27 33 40 55 69 101
Pacserhos conporusnemne  Np o [kN] 62 95 | 108| 155 [ 17| 236 [247| 350 | 416 643
4.2 PaspylueHue B pesynbraTte BbipbiBa/BblAepruBaH1A AfIA MaKCUManbHO Harpy>xKeHHOro aHkepa
Nggp =N Ed,p “Fon
XapakTepHoe u pacyeTHOe COnpoTUBIEHME ANA OAUHOYHBIX aHKepoB B 6eToHe C20/25
Twvn aHkepa FBN 6 FBN 8 FBN 8 FBN 10 FBN 10
hgs =40 Mm hgs=35mMm * hes =48 mm hegs =42 Mm hgs =50 Mm
A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4
HepacTaHyTbiit 6eToH
Xapaxeproe conpormanenne Nog, - [kN] 90 85 | 70 | 81 | 120 | 100 | 120 | 1380 | 110 | 128 | 160 | 140 | 163
Pacyerhoe conpoTusnenne NORd.p [kN] 50 47 47 45 6.7 12 73 12 89 93 9.1
Tun ankepa FBN 12 FBN 12 FBN 16 FBN 16 FBN 20
hgs =50 Mm hgs =70 Mm hgs = 64 Mm hgs = 84 Mm hgs =100 mMm
gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz
HepacTaHyTbiit 6eToH
XapakTepHoe conpoTHBAekHe NuRkp [kN]| 178 | 160 | 178 | 260 | 230 | 250 | 250 | 210 | 253 | 350 | 320 | 367 48.0
PacyerHoe conpoTusnenne Nde,p [kN]| 11.9 | 100 | 11.9 | 167 16.3 16.7 16.7 140 | 141 233 178 | 204 320
* MpviMeHeHVe orpaHnyeHo NprKpenneHneM KOHCTPYKTUBHBEIX KOMMOHEHTOB, KOTOPhIE CTaTUYECKN He 3adhUKCUPOBaHbI.
4.3 PaspyLuieHue 6eToHa No KOHYCy M pacTpeckuBaHue ana aHkepa,
YCTaHOBJIEHHOTO B Hanbonee He6NaronpPUATHLIX YCNOBUAX
Npgo=NC oy fo-f Nags =Npde fonfoo fos - f
.C Rd,c = 'bN " T's " 'c Rd, sp Rdc “'b,N "'s,sp " lesp T h
XapakTepHoe v pacyeTHOe COMpOTUBIIEHNE ANA OAMHOYHLIX aHKepoB B 6eToHe C20/25
Twn ankepa FBN 6 FBN 8 FBN 8 FBN 10 FBN 10
hgs =40 Mmm heg=35mMm heg =48 mm heg =42 mm hgg =50 Mm
A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fuz ‘ A4
HepactanyTeiii 6eToH
XapaxTephoe conpoTusnenme NUHK,C [kN] 128 104 16.8 13.7 178
Pacuernoe conporwanenne  N'p;  [kN] 71 58 | 70 | 58 | 93 | 12| 93 | 78 | 91 | 78 | 99 | 19 | 99
Twn aHkepa FBN 12 FBN 12 FBN 16 FBN 16 FBN 20
hgg =50 Mm heg =70 Mm hgs = 64 Mmm hes =84 mm hgg =100 mm
gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz
HepactaHyTeiii 6eToH
Xapakrepuoe conporwnenne Np, - [kN] 178 285 258 338 504
Pacueruoe conporwanenne  N'p;  [kN] 19 197 72 | w3 | me | a8 36
4.3.1 BnuaHue npoyHocTM 6eTOHA NMPU PacTAXKEHUN
Knaccsi MpouHocTs MpouHocTs ®DakTop BnnAHUA fb,N
MPOYHOCTH unnuHOpa Ha Ky6uka Ha FBN 6 FBN 8 FBN 10 + FBN 12 FBN 16 FBN 20
GeToHa Cxarune Cxarune A4 gvz | fvz | A4 | gvz | fvz | A4 | guz | fwz A4 gvz
fek, cyl fek, cube (150) het=
[N/mm?] [N/mm?] MmmTMmm
C12/15 12 15 0.77 0.77 0.77 0.77 0.77
C16/20 16 20 0.89 0.89 0.89 0.89 0.89
£20/25 20 25 1.00 1.00 1.00 1.00 1.00
£25/30 25 30 1.07 1.10 1.07 1.10 1.10 1.05| 1.10 1.10
€ 30/37 30 37 117 122 1.17 122 122 112122 122
C40/50 40 50 1.32 14 1.32 141 141 123|141 141
C45/55 45 55 1.37 1.48 1.37 148 148 127|148 148
€ 50/60 50 60 142 1.65 142 1.55 1.65 1.30 | 1.55 1.55
fischer =
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N
PaccTosxue s ®akrop snuanms fg [-]
FBN 6 FBN 8 FBN 8 FBN 10 FBN 10
heg =40 Mm hgg=35mm * hes =48 mm heg =42 mm hgg =50 Mm
[mm] A4 gvz ‘ fuz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fuz ‘ A4 gvz ‘ fvz ‘ A4
35 0.67
40 067 0.69
45 0.69 071 0.68
50 0.71 0.74 0.67 0.70
55 073 0.76 0.69 0.72 0.68
60 0.75 0.78 071 0.74 0.70
75 081 0.85 0.76 0.80 0.75
100 0.92 0.97 0.85 0.90 0.83
105 0.94 1.00 0.86 0.92 0.85
120 1.00 0.92 0.98 0.90
125 093 1.00 0.92
140 099 0.97
145 1.00 0.98
150 1.00
i [mm] 40 35 50 50 45 50 55 60
Ser [mm] 120 106 144 126 150
PaccrosaHue s ®DakTop BNnAHKA fs[-]
FBN 12 FBN 12 FBN 16 FBN 16 FBN 20
heg =50 Mm heg=70 Mm heg = 64 mm hes = 84 mm heg =100 mm
[mm] gvz ‘ fvz ‘ A4 gvz ‘ fuz ‘ A4 gvz fvz A4 gvz ‘ fuz ‘ A4 gvz
65 0.72
75 0.75 0.68
80 0.77 0.69
90 0.80 071 073 0.68
100 0.83 0.74 0.76 0.70
125 0.92 0.80 0.83 0.75
130 093 081 0.84 0.76
140 0.97 0.83 0.86 078
150 1.00 0.86 0.89 0.80
170 0.90 0.94 0.84 0.78
175 0.92 0.96 0.85 0.79
190 0.95 0.99 0.88 0.82
200 0.98 1.00 0.90 0.83
210 1.00 0.92 0.85
250 1.00 0.92
300 1.00
S [mm] 100 65 75 80 140 90 90 170
Serl [mm] 150 210 192 252 300

* MNpuMeHeHre orpaHnyeHo NpUKpenneHnemM KOHCTPYKTUBHBIX KOMMOHEHTOB, KOTOpbIe cTaTuyeckn He 3adUKCMpPOBaHbI
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4.3.2.2 BnuaHue KpaeBbIX PpacCTOAHUMN

2
fo =035 + ——+ 0.6 x—
Ser N Sa N
Kpaesoe ®DakTop BNMAHKA fo [
paccToaHue ¢ FBN 6 FBN 8 FBN 8 FBN 10 FBN 10
heg =40 mm heg=35mm * heg =48 mm hes=42 Mm heg =50 Mm
[mm] A vz \ fuz \ M qvz \ fuz \ A vz \ fuz \ M gvz \ fuz \ A
35 069 0.75 063
40 0.75 081 0.67
45 081 0.88 0.72
50 0.87 0.96 0.77
55 0.93 1.00 082 0.90 0.80
60 1.00 087 0.96 0.85
65 0.92 1.00 0.90
70 088 0.95
75 1.00 1.00
Comin [mm] 35 36 45 50 35 55 60 65 55
CorN [mm] 60 53 72 63 75
Kpaeeoe ®akrop snmanms f [-]
paccToate ¢ FBN 12 FBN 12 FBN 16 FBN 16 FBN 20
hgs =50 mm hegg =70 mm heg = 64 Mm hes =84 Mm hgg =100 mm
[mm] gvz fvz A4 gvz ‘ fvz ‘ A4 gvz fuz A4 gvz fvz A4 gvz
70 0.95
75 1.00 0.78
80 0.82 0.87 073
85 0.85 0.85 0.76
90 0.89 0.95 078
95 093 0.99 081
100 1.00 0.96 1.00 0.84
105 1.00 087
125 0.99
150 1.00
i [mm] 100 70 90 k] 100 80 105 80 150
CorN [mm] 75 106 96 126 150

* MprMeHeHre orpaHMYeHo NpUKpenneHnemMm KOHCTPYKTUBHBIX KOMMIOHEHTOB, KOTOPbLIE CTaTUYeCKn He 3adUKCUPOBaHbI.
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fogp =| 1.0+ - 0.5

or,sp

PaccrosaHue s ®dakTop BnuAHUA fs'sp -]
FBN 6 FBN 8 FBN 8 FBN 10 FBN 10
heg =40 Mm hegg=35mm * heg =48 Mmm heg =42 mm heg =50 Mm
[mm] A4 gvz fuz A4 gvz ‘ fvz ‘ A4 gvz fuz A4 gvz fvz A4
35 063
40 063 0.64
45 0.64 0.66 061 063
50 0.66 0.68 0.64 063 062 0.65 0.62
55 067 0.70 0.66 0.64 063 0.66 0.63 061 0.64
60 0.69 0.71 0.67 0.66 0.64 0.68 0.64 062 0.66 0.60
100 081 0.86 0.78 0.76 0.74 0.80 0.74 0.70 0.76 067
140 0.94 1.00 0.80 0.86 083 0.92 0.83 078 0.85 073
160 1.00 0.95 092 0.88 0.98 0.88 0.82 0.90 0.77
165 0.97 093 0.89 0.99 0.89 083 091 0.78 4
175 1.00 0.96 0.92 1.00 0.92 0.85 094 0.85
190 099 0.96 0.96 0.89 0.99 0.83
200 1.00 0.98 0.98 0.90 1.00 0.83
210 1.00 1.00 092 0.85
250 1.00 0.92
300 1.00
@ Smin [Mm] 4 35 50 50 45 50 55 80 @

Sersp [mm] 160 140 176 192 210 168 210 250 200 300
PacctoaHue s ®dakrtop BnuAHUA fs,sp [-]

FBN 12 FBN 12 FBN 16 FBN 16 FBN 20

hgs =50 Mm hegs =70 Mm hes = 64 Mmm hes = 84 mm hgs =100 Mm

[mm] gvz fvz A4 gvz fvz A4 gvz fvz A4 gvz fvz A4 gvz
65 063
75 0.65 061 063
80 066 | 061 0.64
90 0.68 063 0.66 0.68 061 0.59 061
100 0.67 075 | 070 | 064 0.68 0.70 0.62 0.60 0.62
130 0.72 083 | 076 | 069 073 0.75 0.65 0.63 0.65
140 073 085 | 078 | 070 075 072 068 077 067 064 0.67
170 0.78 0.93 0.84 0.74 0.80 077 0.72 083 0.70 0.67 0.70 0.67
200 083 1.00 0.80 0.79 0.86 081 0.76 0.89 0.74 0.70 0.74 0.70
250 0.82 1.00 0.86 0.95 0.89 0.83 0.99 0.80 0.75 0.80 0.75
255 093 0.86 0.96 0.90 0.83 1.00 0.80 0.75 0.80 0.76
280 0.97 0.90 1.00 0.94 0.86 083 0.78 0.83 0.78
300 1.00 093 0.97 0.89 0.86 0.80 0.86 0.80
320 0.96 1.00 0.92 0.88 0.82 0.88 0.82
350 1.00 0.96 0.92 0.85 0.92 0.85
380 099 0.95 0.88 0.95 0.88
420 1.00 0.92 1.00 0.92
500 1.00 1.00
i [Mmm] 100 66 75 ‘ 80 140 90 90 170
Susp  [aml| 300 | 200 | 250 | 360 | 280 20 | s | a6 | 40 | w04 | 40 500

* I_IpmmeHeHme orpaHmn4yeHo npukpenneHnemMm KOHCTPYKTUBHbIX KOMMOHEHTOB, KOTOpPblEe CTaTU4YEeCKN He Bad)l/lKCl/lpOBaHb\.
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4.3.3.2 BnuaHue KpaeBbIX pacCTOAHUMN

i
fog = 0.35 + + 0.6 x—
Sorsp Ser 5p
Kpaesoe QakTop BNnAHNA fc'sp []
paccrosHue ¢ FBN 6 FBN 8 FBN 8 FBN 10 FBN 10
heg =40 Mm heg=35mm * heg =48 mm heg =42 Mm hgs =50 mm

[mm] M ovz fuz A vz \ fuz \ A avz fuz A vz fuz AL

35 0.60 0.64 0.65

45 0.68 073 0.64 0.62

50 072 078 0.68 0.85

55 0.76 0.84 0.72 0.69 0.65 0.74 0.55

60 081 0.89 0.76 0.72 0.68 078 0.68 057

65 0.86 0.94 0.80 0.76 072 0.83 0.72 0.65 0.74 0.59

70 0.90 1.00 0.84 0.79 0.75 0.87 0.75 0.68 077 0.62

75 0.95 0.89 0.83 0.78 0.92 0.78 0.70 081 064

80 1.00 0.93 087 0.82 0.96 0.82 0.73 0.85 0.66

85 0.97 091 0.85 1.00 0.85 0.76 0.88 0.68
4 90 1.00 0.95 0.89 0.89 079 092 070

95 0.99 0.93 0.93 0.82 0.96 073

100 1.00 0.96 0.96 0.85 1.00 0.75

1056 1.00 1.00 0.88 0.77

125 1.00 087

150 1.00

Gt [mm] 35 35 45 50 35 55 60 65 55

@ Cersp [mm] 80 70 88 96 105 84 105 125 100 150 @
Kpaesoe Oakrop snnanma fo o [-]
paccroanue ¢ FBN 12 FBN 12 FBN 16 FBN 16 FBN 20
hgg =50 Mm hgg =70 Mmm hgs = 64 Mm hes =84 mm hgs =100 Mm

[mm] gvz fvz A4 gvz fuz A4 gvz fvz A4 gvz fvz A4 gvz

70 0.68

75 0.70 0.66

80 073 0.68 072 0.56

90 079 | 065 073 078 0.59

100 0.75 1.00 | 085 | 068 0.78 0.72 0.65 0.83 0.62

105 077 088 | 0.70 081 074 067 0.86 064 0.68 0.64

125 087 100 | 078 0.92 083 074 098 070 063 0.70

140 0.95 0.85 1.00 0.90 079 0.75 0.67 0.75

150 1.00 0.89 0.95 083 0.78 0.70 0.78 0.70

160 0.93 1.00 0.87 0.82 073 0.82 0.73

175 1.00 0.93 0.87 077 087 0.77

190 0.99 0.93 081 0.93 0.82

200 0.96 0.84 0.96 0.85

210 1.00 0.87 1.00 0.88

225 0.92 0.92

250 0.99 1.00

Gatin [mm] 100 70 90 ‘ 75 100 80 105 80 150

Corsp [mm] | 150 ‘ 100 125 175 ‘ 140 160 ‘ 192 128 210 252 210 250

* I'Ipl/nvleHeHme orpaHm4yeHo npukpenneHnemMm KOHCTPYKTUBHbIX KOMMOHEHTOB, KOTOpPbIE CTaTUYeCKMN He Ba(DI/IKCI/IDOBaHb\.
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4.3.3.3 BnuaHue TonwmHbl 6€TOHHOrO anemMeHTa

2
=l < s
2 -hg
TonwwmHa b ®axrop Bnnanua fy, []
[mm] FBN 6 FBN 8 FBN 8 FBN 10 | FBN 10 FBN12 | FBN12 | FBN16 | FBN 16 FBN 20
hes = hes = het = het = hef = hef = hef = hef = hef = hes =
40 mm 35 mm 48 mm 42 mm 50 mm 50 mm 70 mm 64 mm 84 mm 100 mm
100 1.16 1.27 1.03 1.12 1.00 1.00
120 131 143 1.16 1.27 1.13 1.13
130 1.38 1.50 1.22 1.34 1.19 1.19 1.01
140 145 1.29 141 1.25 1.25 1.00 1.06
150 1.50 1.35 147 1.31 1.31 1.06 1.1
160 141 1.50 1.37 1.37 1.09 1.16
170 1.46 142 142 1.14 121 1.01
180 1.50 148 148 1.18 1.26 1.05
190 1.60 1.60 1.23 1.30 1.09

200 127 135 112 1.00
240 143 150 127 113

250 147 1.30 1.16
260 1.60 1.34 1.19
300 147 131
310 1.50 1.37
370 1.50
hpip  [vm] 100 100 100 100 100 100 140 130 170 200

[MpomexyTouHble BENUUYNHBI MNOMYyYaloTCA C MOMOLLLIO NMUHENHOW MHTepnonaLmnmn

b. HanpaeneHue Harpy3ku: nonepeyHas
5.1 PaspyLuieHue no ctanu oA MakcMMaribHO Harpy>KeHHOro aHkepa ®
XapakTepHoe U pacyeTHOe CONMpOTUBIIEHUE ANIA OAUHOYHbIX aHKEPOB
Tun aHkepa FBN 6 FBN 8 FBN 10 FBN 12 FBN 16 FBN 20
A4 gvz ‘ fz | Ad | gvz | fuz | A4 | gvz | fvz | A4 | gvz | fuz | A4 gvz
Xapakrephoe conporwenenme Vp, o [kN] 8 " 13 17 20 27 26 40 47 67
Pacderhoe conporuenenwe Vo [kN] 5.0 73 8.4 1.3 13.3 18.0 17.5 317 314 51.1
5.2 Pelya>kHoe paspylueHue anAa aHkepa, YCTaHOB/IEHHOTo B Hanbonee He6NaronpuUATHLIX YCIOBUAX

_y o0
de,Cp = de,CD be,V st Xfc

XapakTepHoe v pacyeTHOe CONpOTUBIIEHME ANIA OAVMHOYHBLIX aHKepoB B 6eToHe C20/25

Tun aHkepa FBN 6 FBN 8 FBN 8 FBN 10 FBN 10

heg =40 mm hegg=35mm * heg =48 Mm heg=42 Mm hgg =50 Mm
A4 gvz ‘ fuz ‘ A4 gvz ‘ fuz ‘ A4 gvz ‘ fuz ‘ A4 gvz ‘ fvz ‘ A4

HepactaHyTeiii 6eToH

Xapakrepuoe conpoTusnenue VUHk,np [kN] 128 104 16.8 13.7 178

PacyertHoe conpotusnenue vnﬂd,cp [kN] 85 70 1.2 9.1 119

Tun aHkepa FBN 12 FBN 12 FBN 16 FBN 16 FBN 20
heg =50 Mm heg=70 Mm heg =64 Mm heg =84 Mm heg=100 mm

gvz ‘ fvz ‘ A4 gvz ‘ fuz ‘ A4 gvz ‘ fuz ‘ A4 gvz ‘ fvz ‘ A4 gvz

HepactaHyTeiii 6eToH

Xapakrepuoe conpoTuanenme VUHk,np [kN] 178 59.0 51.6 716 100.8

PacyetHoe conporwanenne VUHd,cp [kN] 1.9 394 344 517 67.2

* I'IlevleHeHme orpaHmn4yeHo npukpenneHnemMm KOHCTPYKTUBHbLIX KOMMOHEHTOB, KOTOpPbIE CTaTUYECKN HE Ba(DI/IKCI/IDOBaHb\.
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5.3

Vg,

0 n
Vv Rd.c X fh,V Xfa,V XfSD,V

OTtkon Kpaa 6eToHa ANA aHKepa, YCTaHOBNEHHOro B He6aronpuATHLIX YCOBUAX

XapakTepHoe 1 pacyeTHOe COMpPOTUBIIEHNE ANA OAUHOYHbIX aHkepoB B 6eToHe C20/25, ycTaHOBNEHHbIX OKOSO Kpas

Ha PacCTOAHUM Cyiy

Tun aHkepa FBN 6 FBN 8 FBN 8 FBN 10 FBN 10
heg =40 Mm heg=35mm * hgg =48 Mmm heg =42 mm hgs =50 Mm
A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4
HepactaHyTeiii 6eToH
Muk. kpaesoe paccrosme ¢ o [Mm] 35 35 45 50 35 55 60 65 55
Xapakrepkoe conporuanenme \%p, - [kN] 23 25 36 45 28 54 6.2 12 56
Pacsernoe conporuanenme  \p, o [kN] 16 1.7 24 30 18 36 41 48 37
Tun aHkepa FBN 12 FBN 12 FBN 16 FBN 16 FBN 20
heg =50 Mm heg=70 Mm heg= 64 Mm hgg = 84 mm hegg= 100 mm
gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ A4 gvz
HepactaHyTeiii 6eToH
Muw. kpaesoe paccrosme ¢ . [Mm] 100 70 90 75 100 80 105 80 150
Xapakrepkoe conporuanenme \%p, - [kN] 145 85 133 10.1 166 119 189 119 357
Pacsernoe conporuanenme  \p, - [kN] 9.7 5.7 8.8 6.7 m1 79 126 84 238

* HDVIMeHEHVIe orpaHm4yeHo npukpenneHnemMm KOHCTPYKTUBHbLIX KOMMOHEHTOB, KOTOPbIE CTaTUYECKN HE SBd)MKCI/IDOBaHb\.

5.3.1

fio =
oy 25

Fek cube (150)

BnuaHue npouyHocTu 6eToHa B criyyae nornepeyHomn Harpy3ku

Knaccel npouHoctu 6eToHa

MpoyHocTL UMNUHAPa Ha cXaTue

MpouHocTb Ky6uka Ha cxatue

®akTop BAnAHUA

fek. eyl fek. cube (150) fov
[N/mm?] [N/mm?] [
C12/15 12 15 0.77
C16/20 16 20 0.89
£20/25 20 25 1.00
£25/30 25 30 1.10
C30/37 30 37 1.22
€40/50 40 50 141
C45/65 45 55 1.48
€50/60 50 60 1.55
5.3.2 BnuaHue HanpaBneHUsa AeNCTBUA HarpysKku
foy =10 wn 0° < oLy <65°
fouv e P<ay <O
cos oy + 0.5 -sin oy
fo,y =20 o 90° < oy <180°
Yron oy Qaktop enumanma fy, v/
ol 30Ha 3
3oHa 1: 0°-565° 1.00
3oHa 2: 60° 1.07 1
3oHa 2: 70° 1.23
3oHa 2: 80° 1.50
30Ha 2: 85° 1.7
3oHa 3: 90°-180° 2.00
-
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5.3.3 BnuaHue oceBbiX U KpaeBbIX PAacCTOAHUIA
5.3.3.1 Ha opuHOuHbBI aHKep BRUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

fsc,\/

n=1

(DakTop ana ogHoro aHkepa fse V"

Paccroanue ot kpaa = ¢/c,i, wm (h/1.5)/cin

1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 32 34 3.6 38 4.0
1.00 | 131 166 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 8.00
MpomesxyToUuHbIe BENMMYMHBI MOMyYatoTCA C MOMOLLLIO NUHEMHON MHTEePNONALNN.
5.3.3.2 Ha aHkepHyio napy BNUAET TONMbKO OAUH Kpan
[na TonwmnHel 6eToHah2 1.5 - ¢ [Ona TonwmHel 6etoHah < 1.5 - ¢
1 OCEBbIX pPacCToAHNN S < 3 - ¢ 1 OCEBbIX paccToAHUn s £ 4.5 - h
h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
Onas>3-c Onas>45-h
h
f n=2 _ i n:225-5'h X1‘—5 @
sc,V s,V
B-Coin | Coin
MpomexxyTok (QakTop AnA aHKepHOM napsl fsc,V“ =2
$/Cmin Paccroanue ot kpaa = c/c,i, wm (h/1.5)/c i
1.0 12 14 1.6 18 20 22 24 2.6 28 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 262 289 | 3.16 | 344 | 373 | 403 433
1.5 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 276 303 | 331 | 3.60 | 3.8 | 4.19 4.50
20 0.83 1.02 122 143 1.65 1.89 213 238 263 2.90 3.18 | 346 | 375 | 405 | 435 467
25 0.92 11 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 | 3.61 | 3.90 | 421 4.52 4.83
3.0 1.00 1.20 142 1.64 1.88 2.12 237 2.63 2.90 3.18 346 | 3.76 | 4.06 | 436 | 4.68 5.00
35 1.30 1.62 1.75 1.99 224 2.50 2.76 3.04 332 3.61 391 | 421 | 452 | 484 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 3.46 375 | 4056 | 436 | 468 | 5.00 5.33
45 1.96 221 247 2.74 3.02 331 3.60 390 | 420 | 452 | 484 | 517 5.50
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
55 2.7 2.99 3.28 3.57 3.88 419 | 450 | 482 | 515 | 549 5.83
6.0 283 | 311 | 341 | 371 | 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 3.24 3.54 3.84 416 447 | 480 | 513 | 547 | 582 6.17
1.0 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 476 | 510 | 544 | 579 | 6.14 6.50
8.0 457 491 525 | 559 | 595 | 6.30 6.67
85 505 | 540 | 575 | 6.10 | 647 6.83
9.0 520 | 555 | 590 | 6.26 | 6.63 7.00
95 569 | 6.05 | 642 | 6.79 7.17
10.0 6.21 | 658 | 6.95 7.33
11.0 7.28 1.67
120 8.00
ﬂpOMe)K\/TOLleIe BENMYNHbI NOAyYatoTCA C MOMOLLbIO nUHEenHon nHTEPNONAUNK
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5.3.3.3 Ha pap aHkepoB BnusAeT TONbKO OAUH Kpan
[na TonwwmHel 6etorahz 1.5 - ¢
1 OCEBbIX paccToAHUN s = 3 - ¢

[na TonwmHel 6etorah < 1.5 - ¢
1 oceBbIX paccToAHnn s £ 4.5 - h

fsc,V

2 3CES Stz

3-nc Cmin 3n-cpp

omr _Lhesyrsp st
sV~

fors>3.¢c > s'=3-¢

fors>45.-h —» s'=45-h

[ or 3 ETS TSt P S R RV
sc,V = 3 s,V = 3 :
€ pip C min “NC i
@ n=vyucno Harpy>eHHbIX aHKepoB
6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 TaroBaa Harpyska: NhSd s NRd = MEeHbLUee N3 NRd,s" NRd,p" NRd,c" NRd,sp
6.2 MonepeyHas Harpyska: VhSd S VRy = mMeHbLICE M3 VRds: de,Cp i VRd.c
6.3 Kom6uHupoBaHHana pacTArmealoLLan U nornepevyHana Harpyska:
h h
N Vv
S, S <12
Ngg Vg
NhSd ; VhSd = pacTarMBaiowlan (monepeyHas) cocTtasnaoLmne Harpy3kmn
Ha OAMHOYHbIN aHKep.
Ngy:VRy = 3HauYeHUAa pacyeTHOro COMPOTMBEHUA C YYeTOM 3anacos NPOYHOCTY.
= ®
fischer
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7. NocnepoBaTenbHOCTbL MOHTaX<a

8. XapakTepucTukn aHKepoB

Tun aHkepa FBN 6 FBN 8 FBN 8 FBN 10 FBN 10
hgg =40 Mm hgg=35mm * heg =48 Mmm heg =42 Mm hgg =50 Mm
A4 gvz ‘ fuz ‘ A4 | gvz ‘ fvz ‘ Ad | gvz ‘ fuz ‘ A4 | gvz ‘ fvz ‘ A4
Mwawetp pesbbbi M6 M8 M8 M 10 M10
Homunansuiin puametp caepnenns oTaepcTna dg  [mm] 6 8 8 10 10
Tny6uka caepnenms otsepcia hy  [mm] 55 43 63 51 68
IpchexTupHaR rMy6MHA GHKEPOBKH her  [MM] 40 35 48 42 50
Tny6uHa OTBEPCTUA ANS CKBOHOTO MOHTOXA 1 [mm] 4= h] * i
OTBepcTue ¢ 3030pomM B NPUKPeNnseMoi AeTanu & [mm] <7 =9 =9 =12 =12
Pasmep nop knioy SW [mm] 10 13 13 17 17
TreGyembin momeHT 3aTAxKH Tinst [Nm] 75 15 15 30 30
MUHMMNbHAA TONYMHA GETOHHOTO NeMeHTa hin [MM] 100 100 100 100 100
Munumansroe ocesoe paccronme Spin [MM] 40 35 50 50 45 50 55 60
Munumansoe kpaesoe paccrosme Cin [MM] 35 35 45 50 ‘ 35 55 60 65 55
Tun aHkepa FBN 12 FBN 12 FBN 16 FBN 16 FBN 20
hgs =50 mm hegg=70 Mm hgs = 64 Mmm hgs =84 mm hegg =100 mm
gvz‘fvz‘M- gvz‘ivz‘Atl qu‘fvz‘M- gvz‘ivz‘M gvz
Hnawetp pe36ei M12 M12 M16 M16 M20
HomuwanbHbii aamerp sepnekns otsepcrusa dg  [mm] 12 12 16 16 20
Tny6una ceepnenms otsepcus hy  [mm] 61 90 79 108 131
Ipchexupnas rny6una aeposkh her  [MM] 50 70 64 84 100
[ny6UHa OTBEPCTHS ANA CKBO3HOTO MOHTOXA g [vm] tg=hy + gy
Otsepcrue ¢ 3u30pom & npukpennsiewoit getanu  dg  [Mm] =14 =14 =18 =18 =22
Pasmep nop Koy SW o [mm] 19 19 24 24 30
Tpebyembiii MOMEHT 3aTXKN Tinsl [Nm] 50 50 100 100 200
MWHUMONbHOS TONWWHA BETOHHOTO INeMeHTa hopin [MMm] 100 140 130 170 200
MukumansHoe ocesoe paccrosue Smin [MMm] 100 65 75 80 140 90 90 90 170
MunumansHoe kpaesoe paccrosne Coin [MM] 100 70 90 ‘ 75 100 80 105 80 150

* MpriMeHeHre orpaHNYeHo NPUKpPenneHnemM KOHCTPYKTUBHBIX KOMMOHEHTOB, KOTOPbLIE CTaTUYeCKn He 3adUKCUPOBaHBbI
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9. MexaHuyeckmne xapakTepucTukm

Tun aHkepa FBN 6 FBN 8 FBN 10 FBN 12 FBN 16 FBN 20
A4 avz ‘ fuz ‘ A4 | gvz ‘ fuz ‘ A | gvz ‘ fuz ‘ A4 | guz ‘ fuz ‘ A4 A4

TINOWOAL HANPAXEHHOTO NONEPEHOTO CeveNs

POCNOpHOf 4aCTH KOHyCHOro bonTa Ay [vm?] 132 238 374 54.1 1039 188.7

MomeHT conpoTHBNIEHUS PACMOPHOR YaCTH )

KoHycHoro 6onTa W [um?] 6.8 163 323 56.1 149.3 365.6

Mpenen TekyuecTs pacnopHoit YacTu Gonta fy [N/mm?] 625 520 600 520 600 580 575 420 500 420

Mpenen npodkocTk pacnopHoit 4actu Gona fy  [IN/mMm?] 840 640 790 640 790 650 775 550 690 550

Nnowans HANPAXKEHHOTO NONEPeYyHOro (e4eHus

pesb60Boii 4aCTH KOHyCHOrO GonTa Ay [vm?] 20.1 36.6 58.0 84.3 157.0 2450

MomenT conpoTHBneHus pesb6oBol HacTH

KoHycHoro GonTa W [um®] 127 312 62.3 109.2 2715 5409

Mpenen Tekyyectn pesbGosoi 4actn Gonta fv [N/mm?] 625 520 600 520 600 580 575 420 500 420

Mpenen npoutock pesb6oBoit yactu Gonta fy  IN/mm?] 750 600 690 600 690 650 625 530 600 550

10. Ouarpammebl Harpy3oK Ans crnyyas pacTaXKeHWA B HepacTAHYTOM 6eToHe
(fek cube (200) = 30 N/mm?)

5o Harpyara [eH)

H; H
1 Herpysa e

Harpyska kH]
50 PY:

m\\ “ A
15 T 30
30
20
20 ?/
10
10
FBN 8 (hef = 48 Mm) FBN 10 (hef = 50 Mm) FBN 12 (hef = 70 Mm)
0 T T T 0 T T T 0
0 5 10 15 0 5 10 0 5 10 20

Cmeuterne [Mm]

15 20
Cwmelenve [Mm]

oo Hrpya ] g0 Horpysa k]
60 60
w0 0
20 20
FBN 16 (hef = 84 mm) FBN 20 (hef = 100 mm)
0 0
0 5 10 15 0 5 10

20 25 30
Cmeuierne [Mm]

Cmeuienvie (Mm]

15 20 25
Cwmelerme [Mm]
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1. Tunwl

EXA - Express (gvz=ranbBaHuuyeckas OLNHKOBKA)

XapaKTepMCTMKM U npeunmyLjecrtea
® Esponeiicknii TexHuyeckunin gonyck — Onuua 7%).

[MpurogeH onA MCNonb30BaHWA B HEPACTAHYTON 30He BeToHa.

Knace noxapo-
GesonackocTn

F 90

PACYET
© nomousio

[ ]
® lcnbiTaHHaA 1 NpoBepeHHaa KOHCTPYKLUMA C ABOWHLIM pacnopoM obecrneuvBaeT yABOEHHYIO HaeXXHOCTb.
[ ]

TexHn4yeckom CMnpaBoYHUKE.

Marepuansi

KoHycHbin 6onT:  Crans, ounHkoBaHHas (5 um) 1 naccusuposaHHas (gvz)

2. MNMpepenbHble Harpy3Ku A7 OOAUHOYHbLIX aHKEPOB
npu 60MbLUNX OCEBbIX U KPpaeBbiX PaCCTOAHUAX

CpepnHue 3HayeHus

MuHVManbHoe Npockanb3biBaHye NPy MOHTaXe NMo3BONAET PadBunBaTh OOMbLLLOW KPYTALLMIA MOMEHT
1 obecreunBaeT BLICTPLIV Pacrnop y>e nocrne Heckonbkux 060POTOB.

*) Ycnosus NpUMEHeHUs, ykasaHHble B EBponeiickom TexHudeckom [lonycke, MOTYT OTANYAThCS OT YCNOBUI, YKa3aHHbIX B JaHHOM

Tun aHkepa EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz
HepacTaHyTbiit 6eTOH
pacrarusaowas  (20/25 N, [kN] 16.0 22.0 35.0 529 706
Harpyska
C50/60 N, [kN] 22.8% 34.2 47.7% 62.2% 107.9%
nonepednas = (20/26 V [kN] 16.8% 23.3% 32.9% 58.7% 82.9%

*) PaspylueHune ctanu — onpenenaoLwmni Bua paspyLueHus.
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3. XapakTepHble, pacyeTHble U peKOMeHAyeMble Harpy3Kku anfa OAMHOYHbIX aHKepoB

npu 605bLIMX OCEBBLIX U KPaeBbiX PaCCTOAHUAX
XapakTepHble Harpysku

Twun aHkepa EXA 8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz
HepactaHyTbiii 6eToH
pacrarusaiowos (20726 Npy [kN] 11.2 17.3 27.0 395 52.7
Harpyka
£ 50/60 Npy [kN] 174 268 418 61.2 81.6
nonepesHas £20/25 Vg [kN] 13.0 173 230 51.0 75.0
2030/37 Vg [kN] 13.0 19.0 230 51.0 75.0

MpoekTHble Harpy3ku

Tun aHkepa EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz
HepacTaHyTbiit 6eToH
pactamsaowas € 20/25 Npy  [kN] 6.2 9.6 15.0 26.3 35.1
Harpyska
£ 50/60 Ngg [kN] 96 14.9 232 39.5 54.4
nonepesHan €20/25 Vgy [kN] 8.7 115 153 38.9 57.3
£30/37 Vgy [kN] 8.7 12.7 163 38.9 57.3 4
PekomeHnyembie Harpysku '
Tun aHkepa EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gz gvz
HepacTaHyTbiit 6eToH
pacrarusaowos  20/25 Np [kN] 44 6.9 10.7 18.8 251
Harpyska
£50/60 Np [kN] 6.9 106 16.6 28.2 38.9
nonepeynas €20/25 Vg [kN] 6.2 82 11.0 278 40.9
£30/37 Vg [kN] 6.2 9.0 11.0 21.8 409

" YyteHbl koadhduULUMEHT 3anaca NpoYHOCTU AnA Matepuana YM n koabduumneHT 3anaca NPoOYHOCTM Mo Harpyske yL = 1,4.
KoadduumeHT 3anaca npoyHoctn aAna matepunana yM 3aBUcCUT OT TUNa aHkepa.
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4. HanpaBneHue Harpysku: pacta>keHue t

4.1 PaspylieHue ctanu ana makCMManbHO Harpy>KeHHOro aHkepa O

XapaKTepHoe COnpoTUBIIEHUE U PAaCYETHOE COMpoT ana on X aHKepoB

Twvn aHkepa EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz

Xapakrephoe conporuenenme Npy o [kN] 230 36.0 48.0 62.0 108.0

Pacsernoe conporuenewwe  Npy o [kN] 155 24.3 343 39.5 68.8

4.2 PaspylieHue npum BeiTack imn/npotank 1M B Crlyyae MaKCMMarbHO Harpy>xeHHoro aHkepa

Nggp =N gd,p < Ton

XapakTtepucTuiyeckan CTOMKOCTb M MPOEKTHaA CTOWKOCTb ANIA OAWHOYHBIX aHKepoB B 6eToHe C20/25

Tun aHkepa EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz

HepactaHyTbiit 6eTOH

Xapakrepuoe conporusnenwe N°qy - [kN] 112 17.7 270 39.5 52.7

PacyetHoe conpoTusnenme NuRd,p [kN] 6.2 98 15.0 26.3 35.1

4.3 PaspyLieHue 6eToHHOro KOHyca U packarnbiBaHue(paciienneHue) ona aHkepa,

yCTaHOBNEHHOro B Hanbonee He6NaronNPUATHLIX YCNOBUAX
Npge=NC foy-fo-f Mg =N e fonfoso - fosp
.C Rd,c = 'bN " 's " tc Rd,sp Rdc "'b,N "'s,sp " lesptth

XapakTtepucTuiyeckan CTOMKOCTb M NPOEeKTHaA CTOM b ANA oAl X pos B 6eToHe C20/25

Tun aHkepa EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz

pcbexr. mybuna akkeposkn hr  [MMm] 47 49 67 85 103

HepacTaHyTbiit 6eToH

Xapakrepkoe conporuanchme N'pi - [kN] 16.2 173 21.6 395 52.7

Paciernoe conporuanerme  N'qy - [KN] 9.0 9.6 154 26.3 36.1

431

Fek cue (150)
25

BnuaHue npovyHocTn 6eToHa NpU pacTA>KeHUuU

Knaccel npouHoctu 6etoHa | MpoyHocTe uunuHapa Ha cxatve | MNMpoyHocTs Ky6uka Ha cxxaTue ®akTop BAnAHUA

fek. eyl fek. cube (150) fo.n
[N/mm?] [N/mm?] [-]

€12/15 12 15 0.77

C16/20 16 20 0.89

£20/25 20 25 1.00

£25/30 25 30 1.10

C30/37 30 37 122

C40/50 40 50 141

C45/85 45 55 148

€ 50/60 50 60 1.55
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N

PacctosaHue s ®akrop snuanus fg [-]

EXA8 EXA 10 EXA 12 EXA 16 EXA 20
[mm] gvz gvz gvz gvz gvz
45 0.66
50 0.68 0.67
56 0.69 0.69
65 0.73 0.72
75 0.76 0.75 0.69
85 0.80 0.79 0.71 0.67
95 0.83 0.82 0.74 0.69
100 0.85 0.84 0.75 0.70
120 0.92 0.91 0.80 0.73 0.69
140 0.99 0.97 0.85 0.77 0.73 4
145 1.00 0.86 0.78 0.73
200 1.00 0.89 0.82
265 1.00 091
310 1.00
Smin [mm] 45 50 75 85 105
Soul [mm] 142 148 202 256 310

@ MpOMeXKyTOUHbIE BEMNUVHbI MOMYHalOTCA C MOMOLLIO MMHENHOWN UHTEPMONALIMN. @

4.3.2.2 BnuaHue KpaeBoOro pacCToAHUA

2

fo =035 + ——+0.6x—

Ser N SuN
Kpaesoe ®akrop snunanus f [-]
paccroaHue ¢ EXA8 EXA10 EXA 12 EXA 16 EXA 20
[mm] gvz gvz gvz gvz gvz
40 0.68
45 0.74
50 0.78
55 0.83
60 0.88
65 0.93 0.90
70 0.99 0.96
90 1.00 1.00 0.91 0.78
95 0.95 0.80
100 0.99 0.83 0.74
115 1.00 0.92 0.80
125 0.98 0.85
145 1.00 0.95
160 1.00
Crin [mm] 40 65 90 90 100
S [mm] 7 74 101 128 155

[MpomexxyTouHble BENNUYNHBI MOMYyYaloTCA C MOMOLLIbIO NMUHEVHOW MHTepnonALmnmn
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4.3.3 PactpeckuBaHue 6eToHa

4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fogp=[1.0+ 0.5
Sersp
PacctoaHue s ®dakTtop BnMAHMA fs’sp -1
EXA 8 EXA 10 EXA 12 EXA 16 EXA 20

[mm] gvz gvz gvz gvz gvz

45 0.58

50 0.59 0.57

60 0.61 0.59

70 0.63 0.60

75 0.63 0.61 0.59

85 0.65 0.63 0.60 0.60

105 0.69 0.65 0.62 0.62 0.60

125 0.72 0.68 0.65 0.65 0.62

140 0.75 0.71 0.66 0.66 0.63

175 0.81 0.76 0.70 0.70 0.67

200 0.86 0.79 0.73 0.73 0.69

240 0.93 0.85 0.78 0.78 0.73

280 1.00 0.91 0.83 0.83 0.77

340 1.00 0.90 0.90 0.83

430 1.00 1.00 091

520 1.00
@ S [mm] 45 50 75 85 105

Stusp [mm] 280 340 430 430 520

MpomeskyTouHble BeNMUnHbLI MONy4atoTCA C MOMOLLBIO MUHENHON MHTePnonALUn

4.3.3.2 BnuAaHue KpaeBoro pacctoaHua

2
fogp = 035 + ——+ 0.6 x—
Sorsp Sorsp

Kpaesoe Oakrop snuanua f; g, [-]

paccToaHue ¢ EXA 8 EXA 10 EXA 12 EXA 16 EXA 20

[mm] gvz gvz gvz gvz gvz

40 0.51

50 0.55

60 0.59

65 0.61 0.56

80 0.68 0.62

90 0.73 0.66 0.59 0.59

100 0.78 0.70 0.62 0.62 0.56

120 0.89 0.78 0.68 0.68 0.61

140 1.00 0.86 0.74 0.74 0.66

170 1.00 0.84 0.84 0.74

200 0.94 0.94 0.82

216 1.00 1.00 0.87

260 1.00

Cmin [mm] 40 85 90 90 100

Bt [mm] 140 170 215 215 260

[MpomexxyTouHble BENNUYNHBI MOMYyYatoTCA C MOMOLLIbIO NMUHEVHOW MHTepnonALnmn
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4.3.3.3 BnuAaHue TonwmHbl 6€TOHHOrO anemMeHTa

2
fy = P s
2 -hg

TonwwunHa b ®akrop snuanma fy, [-]
[Mm] EXA8 EXA 10 EXA 12 EXA 16 EXA 20
100 1.04 1,01
120 118 114
140 1.30 127 1,03
150 137 133 1,08
160 1.43 1.39 113
180 1,50 1,50 122 1,04
190 1,26 1,08
200 131 1.1
220 1.39 1,19 1,04
250 1,60 1.29 114
280 1.39 123
300 1,50 128
320 134
350 142
380 148
Pnin [mm] 100 100 135 170 205
MpOMeXyTOUHbIEe BENNUYNHEI MOMYYaloTCA C MOMOLLBIO NMUHENHON MHTEPMNONALIMK.
b. HanpasneHMe Harpys3ku: nonepedyHasa
5.1 PaspylieHue no ctanu Ana MakcumarnbHO Harpy>keHHOro aHkepa ®
XapakTepHoe 1 pacyeTHoe CONpOTMBNEHNE ANIA OAUHOYHLIX aHKEPOB
Twun ankepa EXA8 EXA 10 EXA 12 EXA 16 EXA 20

gvz gvz gvz gvz gvz
Xapakrepwoe conporuanenme \py o [KN] 13 19 23 51 75
Pacsernoe conporuanenme Vg o [kN] 8.7 12.7 163 38.9 57.3
5.2 BnuaHue HanpaBneHuA 0erACcTBUA Harpy3ku

VHd,Cp = VF?d,Ep be,\/ st Xfc
XapakTepHoe 1 pacyeTHOe CONpOTMBNIEHME ANA OAMHOYHLIX aHKepoB B 6eToHe C20/25
Tun aHkepa EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz
Jchcber. rny6uHa aHKepOBKH hef [Mm] 47 49 67 85 103
HepacTaHyTbiit 6eTOH
D QAT Wi [LAY] 16.2 173 b53 79.0 1054
Pacsernoe conporusnenme g, o, [kN] 10.8 1156 369 52.7 70.2
fischer =
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5.3

0 n
Viede = Vage X foy Xfay Xfg v

OTtkon Kpaa 6eToHa ANA aHKepa, YCTaHOBNEHHOro B He6aronpuATHLIX YCOBUAX

XapakTepHoe 1 pacyeTHOe COMpPOTUBIIEHUE [ANA OAUHOYHbIX aHKepoB B 6eToHe C20/25, ycTaHOBNEHHbIX OKOMO Kpasa Ha

PaccToAHMM Coin

Tun aHkepa EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz

HepacTaHyTbiit 6eTOH

Mun. paccrosnne ot kpas ¢ [MM] 40 65 90 90 100

Xapakrepkoe conporuanehme \p, o [KN] 32 72 131 15.0 19.6

Pacsernoe conpormanenme  \7p, o [kN] 2.1 48 8.8 10.0 13.0

5.3.1

fek cube (150)

BnuaHue npouyHocTn 6eToHa B criyyae rnornepeyHom Harpyskm

foy 2
Knacc npouHoctu 6etoHa | MpoyHocTb uMnuHapa Ha cxkatue | MpovHocTb Ky6uKa Ha cxkaTtue DakTop BNUAHUA
fek. eyl fek. cube (150) fov
[N/mm?] [N/mm?] [
C12/15 12 15 077
£16/20 16 2 0.89
£20/25 2 2 1.00
£25/30 2 30 110
£30/37 30 37 122
£40/50 40 50 141
£45/55 45 55 148
C50/60 50 60 1.55

5.3.2 BnuaHue HanpaBneHWa OEeNCTBUA Harpy3Ku

fo,y =10 an 0% < oy <55°
1
foy=————— = 55°< ay <90°
cos oy + 0.5 -sin oLy
foy =20 an 90° < ouy < 180°
Yron oy ®axTop BanAHMA fy
H 3oHa 3
3oHa 1: 0°-55° 1.00
3oHa 2: 60° 1.07
3oHa 2: 70° 1.23
3oHa 2: 80° 1.60
3oHa 2: 85° 1.7
3oHa 3: 90°-180° 2.00
fischer =
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5.3.3 BnuaHue pacnono>keHua U paccToAHUA [0 Kpad
5.3.3.1 Ha opuHOuHbBI aHKep BRUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

fsc,\/

n=1

®akTop Ana oAuHOYHOro aHkepa f

n=1

Kpaeeoe paccroanuue = c/c i, unm (tf;l‘lv.S)/cmin
1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 32 34 3.6 38 4.0
1.00 131 1.66 2.02 241 2.83 3.26 3.72 419 469 5.20 5.72 6.27 6.83 141 8.00
MpomesxyToUuHbIe BENMMYMHBI MOMyYatoTCA C MOMOLLLIO NUHEMHON MHTEePNONALNN.
5.3.3.2 Ha aHkepHyio napy BNUAET TONMbKO OAUH Kpan
[na TonwmnHel 6eToHah2 1.5 - ¢ [Ona TonwmHel 6etoHah < 1.5 - ¢
1 oceBbIx paccToaHUt s S 3 - ¢ 1 oceBbix paccToaHMt s £ 4.5 - h
h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
Onas>3-c Onas>45-h
h
f n=2 _ i n:225-5'h X1‘—5 @
sc,V s,V
B-Coin | Coin
MpomesxyTok (dakTtop ana napsl aHKepoB fsc'vn =2
$/Cmin Kpaesoe pacctoaHume = c/cp,i, unm (h/1.5)/c iy
1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 212 2.36 262 289 | 3.16 | 344 | 373 | 403 433
15 0.75 0.93 112 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 | 331 360 | 389 | 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 | 346 | 375 | 405 | 435 4.67
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 | 361 390 | 421 | 452 483
3.0 1.00 1.20 142 1.64 1.88 212 237 2.63 2.90 3.18 346 | 376 | 406 | 436 | 4.68 5.00
35 1.30 1.62 1.76 1.99 224 2.50 2.76 3.04 332 3.61 391 421 | 452 | 484 517
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 346 3.75 | 405 | 436 | 468 | 5.00 533
45 1.96 221 247 2.74 3.02 3.31 3.60 390 | 420 | 452 | 484 | 517 5.50
5.0 2.33 2.59 287 3.15 344 374 | 404 | 435 | 467 | 500 | 533 | 567
55 2.71 2.99 3.28 3.57 3.88 419 | 450 | 482 | 515 | 549 5.83
6.0 2.83 3.1 341 3.71 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 324 3.54 3.84 416 447 | 480 513 | 547 | 582 6.17
7.0 3.67 3.98 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 476 | 510 544 | 579 | 6.14 6.50
8.0 457 491 525 | 559 | 595 | 6.30 6.67
85 5.05 5.40 675 | 6.10 | 647 6.83
9.0 520 | 555 | 590 | 6.26 | 6.63 7.00
95 5.69 6.05 | 642 | 6.79 7.7
10.0 6.21 6.58 | 6.95 7.33
11.0 7.28 7.67
12.0 8.00
I_IpomexyTquble BENMYNHbI NOAyYatoTCA C MOMOLLbIO nNHEenHon nHTEPNONAUNK
fischer =
<X
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5.3.3.3 Ha aHkepHbIit pAn BNUAET TONMBKO OAUH Kpaw

[na TonwwmHel 6etorahz 1.5 - ¢ [na TonwmHel 6etorah < 1.5 - ¢
1 0ceBbix paccToaHni s S 3 - ¢ 1 oceBbix paccToaHuii s £ 4.5 - h
i 2 3CES Stz e i 1 _Lhesytsgrsgt
sc,V = 3 s,V - 3
N-Cpip Cmin NCryip
Onas>3.c > s'=3.¢ Onas>456-h - s'=45-h
P (3T tSp gt e ot sy gt
sc,V = 3 sc.V - 3
€ pip Cmin M-Cpip

6.1

6.2

6.3

@ N = YUCNO Harpy>XeHHbIX aHKEepPOoB

0O606L1eHne Tpebyembix MPOBEPOK:

TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp

A

MonepeuHan Harpyska: VhSd VRd = MeHbLuee n3 VRd,s;de,cp ; VRd,c

KOMGMHMpOBaHHaH pacTtaruesaloLlan U NonepeyHana Harpyska:

h h
Neo Ve {2
Npg Ve

NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun
Ha OAMHOYHBIN aHKep.
NRq:VRqd = 3HauyeHMA pacyeTHOro COMpPOTMBIIEHUA C YHETOM 3aMnacos NPOYHOCTY.

138
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7. NocnepoBaTenbHOCTbL MOHTaX<a

s

8. XapakTepucTukm aHKepoB

Twun aHkepa EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz
M8 M10 M 12 M 16 M 20
HoMuHaNbHbI AHAMETP CBepnEHNs OTBEPCTHS dg [mm] 8 10 12 16 20
Tny6una ceepnenms oTeepcTis hy  [vv] 65 70 90 110 130
@ dbcpexTuanan rmyGuHa akkeposkw het  [Mv] 47 49 67 85 108 @
[ny6UHa OTBEPCTHS ANA (KBO3HOTO MOHTOXA 1 [Mm] tg=hy * gy
Otsepcrue ¢ 3u30pom & npukpennsewoi getanu i [mwm] =9 <12 <14 <18 <22
Pasmep nop ko4 SW o [mm] 13 17 19 24 30
Heo6xoRuMbIi MOMEHT 3aTAXKM Tinsl [Nm] 14 45 65 10 230
MuHUManbHA TONWMHA BETOHHOR AeTanM hipin [MMm] 100 100 135 170 205
MukumansHoe ocesoe paccrosue Smin [MM] 45 50 75 85 105
ANA TpeGyemoro Kpaesoro forc [mm] 60 85 90 145 170
MunumansHoe kpaesoe paccrosne i [MM] 40 65 90 90 100
Ansi Tpebyemoro ocesoro fors  [mm] 100 100 75 145 170

9. MexaHuyeckune xapakTepucTuku

Tun aHkepa EXA 8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz
HanpsxenHoe nonepevkoe cevenme A [mm?] 285 448 63.6 113.0 196.1
POCNOPHOA HaCTH
MomMeHT conpoTuBNeHMs pacnopHoi Yactu W [mm] 15.5 33.7 60.3 163.2 2811
MlpeRen Tekyuectu pacnopHo yactn fy [N/mm?] 650 650 650 420 420
Mpenen NpouHOCTH PacnopHo# YacTk fy  IN/mm?] 800 780 750 550 550
HanpsxekHoe nonepeyHoe cedenne As v 36.6 58.0 84.3 1567.0 2450
pe3b60BOR HaCTH
MowmenT conpoTwBnenns pess608o HacTi W [umd] 31.2 62.3 109.2 2715 540.9
Mpepen Tekyyectn pesbGoBoi Hacth fy IN/Mm?] 650 650 650 420 420
Mlpenen nposHocT pesb6oBoN HacT fy IN/mm?] 800 780 750 550 550
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1. Tunwl

 S=————

TA M - ¢ BHyTpeHHen peabboi (gvz)

E g - ﬁ L '| © nomousio

TA M-S - ¢ aHkepHbIM 60TOM (gvz)

Knace noxapo-
GeaonacHocTu
sbiwe F 120

PACYET

TA M-T - ona ckBO3HOro MOHTaxa (gvz)

EBponeickunin TexHmyeckuin gonyck — Onuyua 1%).

4 XapaKTepucTUKK 1 npemMmyLLecTea
[ ]

Mpuronex Ana MCNonb3oBaHWA B HEPACTAHYTO 30He GeToHa.

MoaxoauT ansa Bcex 6ONTOB M WINWUNEK C METPUYECKON Pe3bOoii.

YcTaHoBKa 3anoanuuo no3BonaeT OCYLLECTBAATb MHOTOKPATHBIA MOHTaX,/0EMOHTaX NPUKPENnAeMbiX 3AENHii.
MnacTuKoBbI KoNMayok salLuLLiaeT peabby OT 3arpAsHeHus 6ypoBoit Mykol 1 obecneurBaeT cBOGOAHOE OBMXeHME
KOHYCHOW raviku.

J1erkocTb ycTaHOBKM aHKepa CHUXaeT TpyfosaTpaTbl Ha ero MOHTaxX.

PacnopHas BTynka, cocToALLlan U3 Tpex afieMeHToB, o6ecrneunBaeT paBHOMEPHOE pacrnpeneneHve Harpysku,

a Takxe [o6UTLCA ManbiX KPaeBblX U OCEBbIX PACCTOAHWIA.

LLInpokuit aranasoH KOHCTPYKLIMIA FONOBOK, HanNpumep, Takmnx Kak pbiM-60NT Uiam 60NT-KPIoK.

*) Ycnosusi npuMeHeHus EBPONECKOro TEXHUYECKOro A0Nycka MOrYT OT/IMYATLCS OT YCOBUM, U3NOXEHHbIX B JAHHOM

TexHuyeckom CnpaBoyHuMKe.

Matepuansoi
AHKepHbIi 6ONT:  yrnepoducTas ctans, ounHkosaHHas (5 um) 1 naccusmposaHHasn (gvz)

2. ﬂpeneanble Harpyskuv gna oauHO4YHbIX aHKepoB

npu 60nbLUMX OCEBBIX U KpaeBbIX paCCTOAHUAX

CpenHue 3HayeHwvA

Tun ankepa TAM6 TAMS TAM 10 TAM 12

gz gvz" gz " gz "

HepactaHnyTeiii 6eToH

pacramsaowas € 20/25 N, [kN] 11.0 16.3 250 32.1
Harpyska

€50/60 N, [kN] 16.1% 253 38.7 49.7
nonepeswas = 20/25 V, [kN] 6.9% 14.6% 21.4% 32.9%

*) PaspylueHune ctanu — onpeaenaoLwwnii Bua paspyLueHuns.
" 3HaueHWA 0eiCTBUTENbHBI MPU UCMONb30BaHUKM 6ONTOB Knacca NpoyHocTn 8.8

fischer=

140 KPEMEXHBIE CACTEMBbI COCTOHHM8H807/2006


https://fischer24.ru

fischer24.ru

&

8 (800) 550-66-24

AHkep ona Bbicokux Harpy3ok fischer TA M

Pacuer aHkepa cornacHoO TeXHUYeCcKux ycnoBui fischer

info@fischer24.ru

3. XapakTepHble, pacyeTHble U peKoMeHAyeMble Harpy3Ku asna OAUHOYHBIX aHKEPOB

npu 60MbLUNX OCEBbIX U KpaeBbiX PAaCCTOAHUAX

XapaKTepHbie Harpy3ku

Tun aHkepa TAM6 TAMS8 TAM 10 TAM 12
guz" guz" guz" guz"
HepactaHnyTeiii 6eToH
pacrarusaiowas (20726 Ny [kN] 8.9 136 200 27.0
Harpyska
£ 50/60 Npy [kN] 138 211 31.0 418
nonepesnas = (20/26 Vg [kN] 5.8 11.7 19.2 298
PacueTHble Harpysku
Twun aHkepa TAMG6 TAM 8 TAM 10 TAM 12
guz" guz" guz" guz"
HepactaHyTbiii 6eTOH
pacrarusaiowas (20726 Ngy [kN] 5.9 9.1 133 18.0
Harpyka
£50/60 Npg 9.2 9.2 14.0 20.7 27.9
nonepesas = 20/25 Vpy [kN] 46 94 154 238
PekomeHpayemele Harpyaku 2! 4
Tun aHkepa TAMG6 TAMS8 TAM 10 TAM 12
quz" guz? quz" guz"
HepacTaHyTbiit 6eToH
pacramsaowas € 20/25 Ng [kN] 42 6.5 oI5 12.9
Harpyska
£50/60 Ng [kN] 6.6 10.0 14.8 19.9
nonepesnas = (20/25 Vg [kN] 33 6.7 11.0 17.0

" 3HaueHwA fAencTBUTENbHBI ANA 60NTOB kKnacca NpoyYHocTn 8.8.
2 YyteHbl KoabduUMeHT 3anaca nNpoYHocTy ana matepvana YM n koadduumeHT sanaca NnpoyHocTu no Harpyske yL = 1,4.

KoaddurumeHT 3anaca npoyHocTn ana matepuana yM 3aBUCUT OT TuMna aHkepa.

CocrosaHue Ha 01,2006
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4. HanpaBneHue Harpysku: pacta>keHue t

4.1 PaspylwieHue ctanu ona MakcMmarnbHO Harpy>keHHoro aHkepa O

XapaKTepHoe COnpoTUBIIEHUE U PAaCYETHOE COMpoT [na on X aHKepoB

Twn aHkepa TAMG6 TAMS8 TAM10 TAM 12
quz" gz guz" quz"

Yapakrepoe conporwnenwe Npy o [KN] 16 29 46 67

Pacierwoe conporwsnenve  Np, o [kN] 10.7 195 309 449

" 3HaueHwA gencTBuTeNbHb AnA 60NTOB Knacca NpoYHocTu 8.8.

4.2 PaspylwieHue B pe3ynbraTte BhipbiBa/BblAeprupaHva O MakCUManbHO Harpy>kKeHHoOro aHkepa

_n0
N Rdp — N Rdp fb,N

XapakTepHoe U pacyeTHOe COMpoTi ana on X pos B 6etoHe C20/25

Tun aHkepa TAMG6 TAMS TAM 10 TAM 12
gvz" gvz" guz" guz"

HepactaHyThiii 6eToH

XapakrepHoe conpoTusnenme Nanp [kN] 8.9 13.6 20.0 270

PacyetHoe conpoTusnenme N“de [kN] 59 91 133 18.0

" 3HaueHWA AencTBUTENbHBI ANA 60NTOB Knacca NpoyYHocTn 8.8.

4.3 PaspyLuieHue 6eToHa No KOHYCY M pacTpeckuBaHue ana aHkepa,

YCTaHOBJIEHHOIo B Haubonee Heﬁﬂarol‘lpMHTHbIX ycnosuax
Npge=NC ~foy-fo-f Mg =N e fonfoso - fosp -
Rd, ¢ Rd,c = 'bN " T's " tc Rd, sp Rdc "'b,N "'s,sp " lesp tth
XapakTepHoe 1 pacyeTHOe CONMpOTUBIIEHWNE [ANA OAUHOYHbIX aHkepoB B 6eToHe C20/25
Tun aHkepa TAMG TAMS8 TAM 10 TAM12
gvz " gvz" gvz" gvz"

Jchchexr. rny6uHa aHKepOBKH hef [Mm] 40 45 55 70

HepacTaHyTbiit 6eTOH

XapakTepHoe conpoTuBnenue N"Rk,c [kN] 12.8 16.2 20.6 295

Pacsernoe conporwenesme N [kN] 8.5 10.1 13.7 197

) 3HaveHWa OencTBUTeNbHbI OnA 60NTOB Knacca NpoYyHocTn 8.8.

4.3.1 BnuAaHue NPOYHOCTU 6ETOHA B Crlyyae pacTaXKeHus

. ok cute (150)
BNTAT o
25
Knaccel npoyHocTyn 6etoHa | MpoyHocTs umnuHapa Ha cxatue | lNpoyHocTk Kybuka Ha cxkaTne QakTop BnuaHuA
fek, eyl fek, cube (150) fo,n
[N/mm?] [N/mm?] [l
C12/15 12 15 0.77
C16/20 16 20 0.89
£20/25 20 25 1.00
£25/30 25 30 1.10
C30/37 30 37 1.22
C40/50 40 50 141
C45/55 45 55 148
€ 50/60 50 60 1.65
-
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N

PacctosaHue s Qakrop snuanms fg [-]

TAM6 TAMS TAM 10 TAM12
[mm] gvz gvz gvz gvz
80 0.83
85 0.85
90 0.88 0.83
95 0.90 0.85
100 0.92 0.87
110 0.96 0.90 0.83
120 1.00 0.94 0.86
130 0.98 0.89
135 1.00 091
150 0.95
160 0.98 0.88
165 1.00 0.89
200 0.98
210 1.00
i [mm] 80 90 110 160
Soul [Mm] 120 136 166 210
MpPOMEXKYTOUHBIE BENMUMHBI MOMYYalOTCA C MOMOLLLIO NMMHENHOM UHTEPMONALMN.
4.3.2.2 BnuaHune KpaeBbIX PpacCTOAHUMN

2
fo = 0.35 + ——+ 0.6 x—
Ser N Sun
Kpaesoe ®dakTop BnuAHUA fo[-]
paccroaHue ¢ TAM6 TAMS TAM 10 TAM 12
[mm] gvz gvz gvz gvz
50 0.87
60 1.00 091
65 0.96
0 1.00 0.88
75 0.92
80 0.97
85 1.00
120 1.00
Cmin [mm] 50 60 70 120
SN [mm] 60 68 83 105
MpOMeXKyTOUHbIE BEMNUMHbI MOMYHalOTCA C MOMOLLIO MMHENHOWN UHTEPMONALIMN.
-
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4.3.3 PactpeckuBaHue 6eToHa

4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fogp=[1.0+ 0.5
Sersp
PacctoaHue s Gdakrtop BnuAHUA fs,sp [-]
TAM6 TAMS TAM 10 TAM 12
[mm] gvz gvz gvz gvz
80 0.83
90 0.88 0.75
100 0.92 0.78
110 0.96 081 0.67
120 1.00 0.83 0.68
150 0.92 0.73
160 0.94 0.74 0.69
180 1.00 0.77 071
200 0.80 0.74
210 0.82 0.75
250 0.88 0.80
300 0.95 0.86
330 1.00 0.89
360 0.92
400 0.98
420 1.00
Smin [Mm] 80 90 110 160
Stsp [mm] 120 180 330 420
MPOME>XKYTOUHbIE BEMMUVHbI MOMYHalOTCA C MOMOLLIO MMHENHOWN UHTEPMONALMN.
4.3.3.2 BnuaHue KpaeBoOro paccToAHUA
c 2
foqp = 0.35 + +0.6x
Sorsp Ser 5p

Kpaesoe Gaxrop snuanma fe g, [-]
paccToAHue ¢ TAM6 TAMS TAM10 TAM12
[mm] gvz gvz gvz gvz
50 0.87
55 0.63
60 1.00 0.75
70 0.83 0.59
80 091 0.63
90 1.00 0.67
100 0.71
120 0.79 0.68
160 0.93 0.78
160 0.98 0.82
165 1.00 0.84
200 0.96
210 1.00
Cmin [mm] 50 60 70 120
Cosp [mm] 60 90 165 210

HDOMEX\/TOHHble BENUYMNHLI MONy4YarOTCA C MOMOLbIO NUHeNHon nHTEPpNONALUNU.
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4.3.3.3 BnuaHue TonwmHel 6eToHa

2
=l <
2 -hg
TonwwunHa b Qaktop enuanms fy, [-]
[mm] TAM6 TAMS TAM 10 TAM12
100 116 107
120 131 121 1.06
10 145 134 117 1.00
150 141 128 109
160 147 1.28 1.09
180 139 118
200 149 1.27
250 147
Nigin [MM] 100 100 110 140

I'IpomexyTquble BENMYMNHLI MONy4yaroTCA C NMOMOLULbIO NUHENHon nHTEPNONALUUN.

5. HanpaeneHue Harpy3ku: nonepeyHas

5.1 PaspylwieHue no ctanu ansa MakcMmaribHO Harpy>keHHOro aHkepa @

XapakTepHoe U pacyeTHOe CONMpOoTUBIIEHME ANIA OAUHOYHbIX AHKEPOB

Tun aHkepa TAMG TAMS8 TAM 10 TAM 12
gz guz" quz" quz"

Yapaxrephoe conporuanenwe Vpy o [kN] 6 12 19 30

PacyetHoe conpoTusnenme de,s [kN] 46 94 154 238

" 3HadyeHud OeNCcTBUTENbHLI AnA 60ATOB Knacca npoyHoctu 8.8,

5.2 Pbiva>kHoe paspyLueHue ana aHkepa, YCTaHOBJIEHHOro B Haubonee He6naronpuATHLIX YCIIOBUAX

_y 0
Vv Ricp = Vv Rd. cp X fpy xfg xf,
XapakTepHoe 1 pacyeTHOoe COMpOTUBIIEHNE ANIA OAMHOYHbIX aHkepoB B 6eToHe C20/25
Twun aHkepa TAMG6 TAM8 TAM 10 TAM 12
gz gz gz gz

Jhbet. rnybuHa aHkepoBKH hef [Mm] 40 45 55 70

HepacTaHyTbiit 6eToH

Xapakrepoe conporuenenne Vg . [kN] 14.0 274 37.0 59.0

PacyetHoe conpoTusnenme v”le o [kN] 9.4 18.3 247 394

1 3HaueHUA gencTBUTENbHBI ANA 60NTOB Knacca NpoYHocTH 8.8.
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5.3

OTtkon Kpaa 6eToHa ANA aHKepa, YCTaHOBNEHHOro B He6aronpuATHLIX YCOBUAX

Vg,

0 n
Vv Rd.c X fh,V Xfa,V XfSD,V

XapakTepHoe 1 pacyeTHOe COMpPOTUBIIEHNE ANA OAUHOYHbIX aHkepoB B 6eToHe C20/25, ycTaHOBNEHHbIX OKOSO Kpas
Ha PacCToAHMM Coin

Tun aHkepa TAMG6 TAMS8 TAM10 TAM 12
gvz" gvz" gvz" gvz"

HepacTaHyTbiit 6eTOH

Mun. xpaesoe paccrosme ¢ [MM] 50 60 70 120

Xapakrepkoe conporuanenme \p, o [kN] 46 6.6 93 23.1

Pacsernoe conporwanenme  \7p, - [KN] 3.1 44 6.2 154

' 3HaueHUsa OencTBUTENbHLI OnA 60NTOB Krnacca NpoYyHocTn 8.8.

5.3.1

BnuaHue npouyHocTn 6eToHa Npu nonepevyHom Harpyske

fek cube (150)

25

Knaccel npoyHocTu 6eToHa

npO‘lHOC’Tb uunuHapa Ha cxaTtue

MpoyHocTb Ky6uKa Ha c)kaTue

®GakTop BnnAHUA

fek. eyl fek. cube (150) fo.v

[N/mm?] [N/mm?] [-]
C12/15 12 15 0.77
£16/20 16 2 0.89
£20/25 20 2 100
£25/30 2% 30 110
£30/37 30 37 122
£40/50 40 50 141
£45/55 45 55 148
C50/60 50 60 1.55

5.3.2 BnuaHue HanpaBneHWa OENCTBUA Harpy3Ku

fo,y =10 o 00 < oy <55°
1
foy=————— = 56°< ay <90°
' cos oy + 0.5 -sin oLy
foy =20 w 90° < oLy < 180°
Yron ay Dakrop Bnuanua fy
[-]
3ona 1: 0°-65° 100 Sowa 3
30Ha 2: 60° 1.07
3oHa 2: 70° 1.23
3oHa 2: 80° 1.50
3oHa 2: 86° 1.1
3oHa 3: 90°-180° 2.00
fischer =
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5.3.3 BnuaHue oceBoro u KpaeBoro paccToAHUA
5.3.3.1 Ha opuHOuHbBI aHKep BRUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

fsc,\/

n=1

(DakTop ana ogHoro aHkepa fse V"

Paccroanue ot kpaa = ¢/c,i, wm (h/1.5)/cin

1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 32 34 3.6 38 4.0
1.00 | 1.31 166 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 | 8.00
MpomesxyToUuHbIe BENMMYMHBI MOMyYatoTCA C MOMOLLLIO NUHEMHON MHTEePNONALNN.
5.3.3.2 Ha napy aHkepoOB BNUAET TONIbKO OAMH KpaWn
[na TonwmnHel 6eToHah2 1.5 - ¢ [Ona TonwmHel 6etoHah < 1.5 - ¢
1 NpW 0CEBOM paccToaHnn s S 3 - ¢ 1 Npy 0ceBoM pacctoaHnn s £4.5 - h
h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
Onas>3-c Onas>45-h
h
f n=2 _ i n:225-5'h X1‘—5 @
sc,V s,V
B-Coin | Coin
MpomesxyTok ®Dakrop ana aHKepHoW napb! fsc'\,n =2
$/Cmin Paccrosnue ot kpaa = c/c,i, wm (h/1.5)/c,in
1.0 1.2 14 1.6 18 2.0 22 24 2.6 28 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 236 262 2,89 3.16 344 | 373 | 403 433
15 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 360 | 389 | 419 4.50
20 0.83 1.02 1.22 143 1.65 1.89 213 2.38 263 2.90 3.18 3.46 375 | 406 | 435 4.67
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 361 390 | 421 | 452 4.83
3.0 1.00 1.20 142 1.64 1.88 2.12 237 2.63 2.90 3.18 3.46 3.76 | 4.06 | 436 | 4.68 5.00
35 1.30 1.62 1.75 1.99 224 2.50 276 3.04 332 3.61 391 421 | 452 | 484 617
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.7 346 3.75 405 | 436 | 468 | 5.00 533
45 1.96 221 247 2.74 3.02 331 3.60 3.90 420 | 452 | 484 | 517 5.50
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
55 2.1 2.99 3.28 3.57 3.88 419 450 | 482 | 515 | 549 5.83
6.0 283 | 311 | 341 | 371 | 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 3.24 3.54 3.84 4.18 447 4.80 513 | 547 | 582 6.17
1.0 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 4.76 5.10 544 | 579 | 6.14 6.50
8.0 4.57 491 525 559 | 595 | 630 6.67
8.5 5.05 540 575 | 6.10 | 6.47 6.83
9.0 5.20 5.65 590 | 6.26 | 6.63 7.00
9.5 5.69 6.05 | 642 | 6.79 7.7
10.0 6.21 | 658 | 6.95 7.33
11.0 7.28 767
12.0 8.00
I_IpomexyTquble BENMYNHbI NOoAy4yatoTCA C MOMOLLbIO nNHEenHon nHTEPNONAUNK
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5.3.3.3 Ha pap aHkepoB BnusAeT TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢ [na TonwmHel 6etorah < 1.5 - ¢
1 paccToAHUN Mex[y aHkepamn s S 3 - ¢ 1 paccToaHnit Mexay aHkepamui s £ 4.5 - h
i 2 3CES Stz e i 1 _Lhesytsgrsgt
sc,V = 3 s,V - 3
N-Cpip Cmin NCryip
Onas>3.c > s'=3.¢ Onas>456-h - s'=45-h
P (3T tSp gt e ot sy gt
sc,V = 3 sc.V - 3
€ pip Cmin M-Cpip
@ n=vyucno Harpy>eHHbIX aHKepoB
6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp

6.2 MonepeyHas Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp i VRd,c

63 KOMGMHMPOBBHHBH pacTtaruesaloLlan U NonepeyHana Harpyska:
h h
N Vv
S )
Npg Vg

NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun
Ha OAMHOYHBIN aHKep.
NRq:VRqd = 3HauyeHMA pacyeTHOro COMpPOTMBIIEHUA C YHETOM 3aMnacos NPOYHOCTY.
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MocnepoBaTenbHOCTbL MOHTaXa

@

7
DQ

hy ‘ TAM/TAM-S

hi TAM-T
8. XapaKTepMCTMKM aHKeposB
Tun aHkepa TAMG6 TAMS TAM 10 TAM 12
gvz gvz gvz gvz
Muamerp pesb6bi M6 M8 M 10 M12
HomuHanbHbiit AMaMETP cBEPNEHHS OTBEPCTHS dg [mm] 10 12 15 18
Tny6una ceepnenns otaepcrus, Tun TAM, TAMS hy [mm] 65 70 90 105
Tny6una csepnenus otsepcrus, Tan TAM-T h] [mm] 60 65 80 95
JdhchekTHBHOA FNY6UHA GHKEPHOTO KpenneHus: he [mm] 40 45 55 70
OTsepcrue ¢ 3as0pow b npukpennsemoi etanu, Tun TAM, TAMS [mm] 7 =9 12 =14
OtsepcTue ¢ 3a30pom B npukpennsemon petanu, Tan TAM-T d' [mm] <12 <14 <18 =20
Tny6una oTBepcTHS AN ckBO3HOTO MOHTaXa, TN TAM-T 1 [mm] T4 =hy+ g
Pasmep nop knioy, Tun S; T SW [mm] 10 13 17 19
TpeOyembiit MOMEHT 3aTAXKH Tist  [Nm] 10 20 40 75
MusanbHos TonuuHa GoTomHoR geramn hoin [Mm] 100 100 110 140
MukumansHoe ocesoe paccrosHue Spin [(MMm] 80 90 110 160
MunumansHoe Kpaesoe paccTosHie Conin [Mm] 50 60 70 120
9. MexaHuueckue XapaKTepuctukum
Tun aHkepa TAMG6 TAMS TAM 10 TAM12
gvz gvz gvz gvz
Mnowans HanpsxenHoro nonepesoro A;  [vm?] 20.1 36.6 58.0 84.3
cevenus Gonta
MonmenT conpotusnenm 6onta W [mm?] 12.7 312 62.3 109
Mpenen Tekyuecru 6onTa fy [NV/mw?] 640 640 640 640
Mlpenen npounoctu Gonta fy IN/mm?] 800 800 800 800
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dacanHbin (yanuHennbin) aobens fischer SXS
Pacyer aHkepa COrfiacHO TexHUYeckux ycnosuii fischer

1. Tunwl

Ot &

SXS-T - ntobens ¢ oumHkoBaHHbIM wypynom CO-NA ¢ noTaniHon ronoekow

] PACHET
© nomoubto

SXS-F US - gio6ens ¢ oumHkoBaHHbIM wypynom CO-NA ¢ wecturpaHHol ronoskoi
1 npeccluanbon

=R - O

SXS-SS - ntobenb ¢ oumHkoBaHHbIM Wypynom CO-NAC LwecTurpaHHON ronoBKow
===

SXS-T A4 - nrobensb ¢ Wwypynom 13 HepxxasetoLert ctanu A4 ¢ noTaiiHol rofoBKon
SXS-F US A4 - nrobens ¢ wypynom CO-NA ns HepxasetoLen ctanu A4 ¢
LLIECTUrPaHHO rONOBKON 1 Npyccllanboin

SXS-SS A4 - pro6ensb ¢ wypynom CO-NA 13 HepxasetoLen ctann A4 ¢
LLIeCTUrPaHHON rofnoBKOW

nemnae s P |
bbb s

SXS - globenb ¢ ropAaYeoUMHKOBAHHBIM PaMHBIM LLYPYMOM C NMOTaHOWM ronoBKow

mee PR |
BTV —

SXS - nrobenb ¢ ropAYeoLIMHKOBAHHBIM PaMHbBIM LLYPYNOM C LLECTUrPAHHOW
ronoBKow

XapakTepucTuku n npeumyLliecTea

[epMaHCKUIn TEXHUYECKIUI AOMYCK B COOTBETCTBUM C npunoxeHnem C k Hopmam ETAG.

Mpuroaex AnA UCNONb30BaHWA B PACTAHYTON U HEPACTAHYTON 30Hax GeToHa.

[MepBbIi HeMNOHOBLIV A06eNb, MMEIOLLIMI [OMYCK ANA UCMONb30BaHWA B PaCTAHYTON 30He 6eToHa.

CnocobeH Bbloep>K1BaTh BLICOKME HArpy3ku 1 narnbatoLLine MoMeHTsl 6narogapa cneumnansHomy Lwypyny fischer CO-NA.
LUypyn fischer CO-NA npensapuTensHo cobpaH ¢ rinb3oi aobens.

BCTpoeHHbI yaapHbiii CTONop npefoTBpallaeT npexaeBpeMeHHbIin pacnop ao6ena BO BPeMA YCTaHOBKN

npw ero 3abuBaHunm

Bepcuna kpennenna SXS-F US He TpebyeT ncnonb3oBaHvaA JOMONHUTENbHBIX LA, YTo NpenoTspatlaeT
BO3HUKHOBEHWE KOHTAKTHOM KOPPO3UN.

*) Ycnosus NPpUMEHEHUs], YKa3aHHble B repMaHCKOM JAonycke, MOryT OT/iM4aTbCcsa OT yCJ'IOBMIZ, YKa3aHHbIX B JAHHOM TexHn4yeckom CI'IpaBO"IHMKG.

Marepuansi

Lypyn: Yrnepoamnctan oUMHKOBaHHanA cTanb (ToMLMHa OUMHKOBKM 5 UM) 1 naccusrpoBaHas (gvz)
Yrnepoaunctan ropayeoLnMHKOBaHHanA CcTanb (TonuimMHa cnos MuHnuMym 40 um)
Hepxasetowan ctans 1.4401 B cootBeTcTBun ¢ AlSI 316 (A4)

[io6ens: Monvamna
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2. MNpepenbHbie Harpy3Ku Ana oAUHOYHbLIX Aalobenen
npu 60MbLUNX OCEBbIX U KpaeBbiX PAaCCTOAHUAX

CpenHue 3HayeHuA

Tun pro6ena SXS 10 SXS 10 SXS 10

gvz fvz A4
Bospecrone rewnepoTypol: [°c] 30/50 50/80 30/50 50/80 30/50 50/80
HepacTaHyTbiit 6eToH
pacrarusaowas  (20/25 N, [kN] 12.8 8.3 6.4 42 12.8 8.3
Harpyska
nonepeskas  =(20/25 V, [kN] 13.8 1.7 6.9 51 13.8 1.7
PacTaHyThbIil 6eTOH
pactarmsaiowas  (20/26 N [kN] 104 6.7 104 6.7
Harpyska
nonepeswas = 20/25 V, [kN] 13.8 17 13.8 1.7

3. XapakTtepHble, pacyeTHble U peKoOMeHayeMble Harpysku A58 OOMHOYHbIX alobenen
npu 60MbLUNX OCEBbIX U KpaeBbiX PAaCCTOAHUAX

XapaKTepHble Harpy3ku

Tun po6ena SXS 10 SXS 10 SXS 10

gvz fvz A4
Bospecrone rewnepoTypol: [°c] 30/50 50/80 30/50 50/80 30/50 50/80
HepacTaHyTbiit 6eToH
pacrsmeaowas € 20/25 Ngy [kN] 6.0 40 3.0 20 6.0 4.0
Harpyska
nonepesnan = (20/25 Vg [kN] 9.0 75 45 38 9.0 15
PacTtaHyTbi 6eTOH
pacrarusaiowos (20725 Npy [kN] 5.0 30 50 3.0
Harpyska
nonepesas = (20/25 Vg [kN] 9.0 15 9.0 75
MpoekTHbIE Harpy3Kku
Tun pro6ena SXS 10 SXS 10 SXS 10

gvz fvz A4
Buaneicraue reuncporypLi: el 30/50 50/80 30/50 50/80 30/50 50/80
HepacTaHyTbiit 6eTOH
pacrsmsaowas € 20/25 Npy  [kN] 33 22 1.7 1.1 33 22
Harpyska
nonepesnas = (20/26 Vgy [kN] 5.0 42 25 2.1 5.0 42
PactaHyTbii 6€TOH
pacrarusaiowos (20726 Ngy [kN] 28 1.7 28 1.7
Harpyska
nonepesas = (20/25 Vpy [kN] 5.0 42 5.0 4.2
PekomeHpayemeble Harpyaku )
Tun pro6ena SXS 10 SXS 10 SXS 10

gvz fvz A4
Boanelcraue reuncporypLi: rel 30/50 50/80 30/50 50/80 30/50 50/80
HepactaHyTeiii 6eToH
pacrsmeaowas € 20/25 Ng [kN] 24 1.8 1.2 08 24 1.6
Harpyska
nonepesnas  =(20/25 Vg [kN] 36 30 18 15 36 3.0
PacTtaHyTbi 6eTOH
pacrarmsaiowos  (20/26 Np [kN] 2.0 12 20 12
Harpyska
nonepesas = (20/25 Vg [kN] 36 30 36 3.0

D YuteHbl koahGUUMEHT 3anaca NpoYHOCTV AnA Matepuana YM v KoapdULMEHT 3anaca NPOYHOCTU Mo Harpyske yL = 1,4.
KoadpduumeHTt sanaca npoyHoctn ana matepuana yM saBucuT oT Tuna aHkepa.
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4. HanpaBneHue Harpysku: pacta>keHue t
4.1 PaspyLueHMe no ctanu ana MakCumMarnbHO Harpy>xeHHoro .l:uoﬁena O
XapakTepHoe COMnpoTUBIIEHUE U PACYETHOE COMpoOT ana ol X nlo6enein
Tun aio6ena SXS 10 SXs 10 SXS 10

gvz fvz A4
Yapakrepwoe conporwnenwe Ngy ¢ [KN] 16.1 8.1 15.6
PacueTHoe conpoTuBenme Npgs  [kN] 10.7 54 104

4.2 PaspylwieHue B pesynbraTte BhipbiBa/BblAeprusaHua A MakCuMarnbHO Harpy>keHHoro giobensa
_n0
N Rdp — N Rdp fb,N
XapakTepHoe ¥ pacyeTHOe COMpoTMBIIEHME ANA OANHOYHLIX Alo6eneit B 6eTtoHe C20/25
Tun gro6ena SXS 10 SXS 10 SXS 10
gvz fvz A4
Buaneicraue reuncporypLi: [°c] 30/50 50/80 30/50 50/80 30/50 50/80
HepactaHyTbiit 6eTOH
XapakTepHoe conpoTuanenne Nanp [kN] 6.0 40 30 20 6.0 40
Pacueroe conporuanenve — Nig - [KN] 313] 2.2 1.7 1.1 3.3 22
PacTtaHyTbin 6eTOH
XapakTepHoe conpoTusnense Nanp [kN] 50 3.0 5.0 3.0
PacyetHoe conpoTusnenue Nan,p [kN] 28 1.7 28 1.7
4.3 PaspywieHue 6eToHa No KOHYCY U pacTpeckuBaHue ana giobens,
YCTaHOBNEHHOro B Haubonee Heﬁnaronpvmn-u,lx ycnosuax
Npge=N2 fyy-fo-f Moo =N3ee fun o fogp -
Rd, c Rd,c - ‘BN 's e Rd,sp Rdc "N "'s,sp " le.sp T h
XapakTepHoe U pacyeTHOe COnpoTUBIIEeHME A OAUHOYHLIX Ato6enei B 6eTtoHe C20/25
Tun po6ena SXs 10 SXS 10 SXs 10
gvz fvz A4
IhcpexT. my6UHa aHKEpOBKM Nef [mm] 35 22 35
HepacTaHyTbiit 6eTOH
Yapakrepoe conporusnenwe Nog . [kN] 104 5.2 104
Pacsernoe conpormenenne N [kN] 58 29 58
PactaHyTbi 6€TOH
Xaparrepioe conporusnemme gy o [KN] 75 75
Pacsernoe conporwsnenne  N'q, . [kN] 41 41

4.3.1 BnuaHue npoyHocTH 6eTOHa B Cllyyae TATOBOW Harpysku
fo= fck.cube(15[])
bNTA T o
25
Knaccel npouHoctu 6etoHa | MpouHocTs uunuHapa Ha cxkatue | MNMpoyHocTb Ky6uKa Ha cxatue Qakrop BAMAHUA
fei, cyl fek, cube (150) fon
[N/mm?] [N/mm?] []
C12/15 12 15
C16/20 16 20 -
£20/25 20 25 1.00
€25/30 25 30 1.00
€30/37 30 37 1.00
C40/50 40 50 1.00
C45/65 45 55 1.00
C50/60 50 60 1.00
fischer ==
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHue paccToaHuil mexkay arobenammn

=10+ |05
Ser N

PacctosaHue s Qakrop snuanma fg [-]
[mm] SXS 10
55 0.76
60 0.79
65 0.81
70 0.83
76 0.86
80 0.88
85 0.90
90 0.93
95 0.95
100 0.98
105 1.00
Smin [mm] 55
SerN [mm] 105

[MpomexxyTouHble BENUUYUHBI NOMYyYaloTCA C MOMOLLbIO NMHENHOW MHTEPNOoNALnN.

4.3.2.2 BnuAaHue KpaeBoro pacctoaHua

f, =035+

c

Ser N

+0.6 %

2

Scr,N

Paccrosnue s

®akrop snmanms f [-]

[mm] SXS 10
50 0.96
525 1.00
Gt [mm] 50
Cor [mm] 52.5

HDOMEX\/TOHHble BENUYMNHLI MONy4YarTCA C MOMOLbIO NUHENHOM nHTEPpNONALUNA.
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fogp=[1.0+ 0.5
Sersp

PacctoaHue s ®dakrtop BnuAHUA fs,sp [-]
[mm] SXS 10
55 0.64
70 0.68
85 0.71
100 0.75
115 0.79
130 0.83
145 0.86
160 0.90
175 0.94
190 0.98
200 1.00
Smin [mm] 55
Sersp [mm] 200

I'IpomexyTquble BENMYMHLI MONy4aroTCA C NOMOLLbIO NUHENHon nHTEPNONALUUN.

4.3.3.2 BnuAaHue KpaeBbIX pacCcTOAHUIA

2
c
fogp = 0.35 + +0.6x
Sor Sp S or,sp

Kpaesoe paccrosaHue ¢ DakTop BNUAHUA fesp [l
[mMm] SXS 10
50 0.64
56 0.67
60 0.70
665 0.74
70 0.77
75 0.81
80 0.85
85 0.88
90 0.92
95 0.96
100 1.00
Cmin [vm] 50
Cersp [Mu] i

HDOMEX\/TOHHble BENUYMNHLI MONy4YarTCA C MOMOLLbIO NUHENHOM nHTEPpNONALUNA.
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4.3.3.3 BnuaHue TonwmHel 6eToHa

2
=l <
2 -hg
Tonwwmna h Qaktop snuanma fy, [-]
[mm] SXS 10
100 1.00
110 1.07
120 113
140 125
160 137
170 142
180 1.48
190 1.50
hrnin [mm] 100

[MpOMeXyTOUHbIE BENMYMHBI NOMNYYalOTCA C MOMOLLLIO MMHENHON UHTEPNONALIMN.

5. HanpaBneHue Harpy3ku: nonepeuyHas 4
5.1 PaspylwieHue no ctanu ansa MakcMmarbHO Harpy>keHHoro gio6ensa @

XapakTepHoe 1 pacyeTHOe CONpOTUBIIEHUE [JIA OAMHOYHBIX Alo6enen

Tun po6ensa SXS 10 SXS 10 SXS 10

gvz fvz A4
Xapakrepoe conporuenenwe Vg o [kN] 12.9 6.5 12.5
Pacsernoe conporusnenme Vo o [kN] 103 5.2 10.0
5.2 PaspylwieHue B popme BbipbiBa [N1IA MaKCMMarbHO Harpy>keHHoro giobensa

_y0
de.D _de,p be'v

XapakTepHoe u pacueTHOe COMNpoTUBIIEHUE ANA OQUMHOYHbLIX glo6enei B 6eToHe C20/25

Tun pro6ena SXSs 10 SXs 10 SXs 10

gvz fvz A4
Bosneicrone wolmmoe [°C] 30/50 50/80 30/50 50/80 30/50 50/80
HepacTaHyTbiit 6eToH
Xapakrepoe conporusnewe \%gy - [kN] 9.0 15 45 38 9.0 15
PacyetHoe conpotunenne van,p [kN] 5.0 42 25 2.1 5.0 42
PacTtaHyTbIll 6eTOH
XapakTepxoe conpoTusnenme VUHk,p [kN] 9.0 75 > o 9.0 75
Pacyetnoe conpowanenve V"Hd,p [kN] 5.0 42 - - 50 42
5.3 Pblua>kHoe paspylueHue ona gio6ena, ycTaHOBEHHOro B Hanbornee He6naronpuATHLIX YCNOBUAX

0
VHd,cp - VRd’[;p e o f

XapakTepHoe 1 pacyeTHoe CONpPOTUBIIEHUE ANA OAUHOYHbIX Alo6eneit B 6eToHe C20/25

Tun po6ena SXs 10 SXs 10 SXs 10
gvz fuz A4

pcbexr. nyGmo ankeposkn hoe  [Mm] 35 22 35

HepactaHnyTeiii 6eToH

GRS G Wiy 14 209 104 209

Pacuetroe conpotuenenne Van,cp [kN] 13.9 7.0 139

PacTaHyThbin 6eTOH

XapakTepHoe conpoTuneme VURk,np [kN] 14.9 - 14.9

PacyeTHoe conpoTuBnenne vuﬁd,cp [kN] €Y - 9.9

fischer=
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5.4 Otkon Kpaa 6eToHa anAa ao6ens, ycTaHOBIEHHOro B HE6NMaronpUATHLIX YCROBUAX

_ 0 n
Viede = Vage o fov s fov - fsov

XapakTepHoe 1 pac4eTHOe CONpoTUBNEHUE ANA OAUHOYHBIX Alo6eneli B 6eToHe C20/25,
YCTaHOBJIEHHbIX OKOJ10 KpaA Ha pacCcToAHUMN cmin

Tun pro6ena SXS 10 SXS 10 SXS 10
gvz fuz AL

HepacTaHyTbiit 6eTOH

Muw. kpaesoe paccrosmme ¢ . [Mm] 60 60 60

XapakTepHoe conpoTuenenue quk,C [kN] 6.4 33 6.4

Pacuetroe conpotuenenme V"Hd,c [kN] 43 22 43

PactaHyTLI 6eTOH

Muk. kpaesoe paccrosmne ¢ o [Mm] 50 - 50

XapakTepHoe conpoTusnense vnHk,c [kN] 815 S 35

PacuerHoe conpotuenenme van,C [kN] 23 - 23

1 5.4.1 BnuaHue npouyHocTu 6eTOHa B criyyae rnoriepeyHon Harpysku

. ok cute (150)
bV =T o
25
Knaccel npouHocTn 6etoHa | MpouHocTe uunuHapa Ha cxkatne | MpouHocTs Ky6uKa Ha cxkaTtue DakTop BMAHUA

fek. eyl fek. cube (150) fov
[N/mm?] [N/mm?] []

C12/15 12 15

£16/20 16 20 -

€20/25 20 25 1.00

C25/30 25 30 1.10

€30/37 30 37 1.22

£40/50 40 50 141

C45/55 45 55 1.48

£50/60 50 80 156

5.4.2 BnuaHue HanpaBneHUsa AeNCTBUA Harpy3Kkun

fOt,V =10 e 0° < oLy < bb°
1
foy=——""—"""""— 8m Bh° < ay <90°
o,V . v =
cos ovy *+ 0.5 -sin oy
foy =20 wn 90° < oy < 180°
Yron oy ®akrop enmnanua fo
[ Soma 3
3ora 1: 0°-55° 1.00 ona
30oHa 2: 60° 1.07
30oHa 2: 70° 1.23
3oHa 2: 80° 1.50
3oHa 2: 85° 1.7
3oHa 3: 90°-180° 2.00
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5.4.3 BnuaHue oceBbiX U KpaeBbiX PAacCTOAHUIA
5.4.3.1 Ha opuHouHbIN alo6enb BNUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

fsc,\/

n=1

DaxTop ana opuHouHOro aHkepa fg, V"

Kpaesoe paccroanua = c/c i, wm (h/1.5)/c i

1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 32 34 3.6 38 4.0
1.00 | 1.31 166 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 8.00
MpomesxyToUuHbIe BENMMYMHBI MOMyYatoTCA C MOMOLLLIO NUHEMHON MHTEePNONALNN.
5.4.3.2 Ha napy nio6enein BnusaeT ToNbKO OQUH Kpan
[na TonwmnHel 6eToHah2 1.5 - ¢ [Ona TonwmHel 6etoHah < 1.5 - ¢
1 NpW 0CEBOM paccToaHnn s S 3 - ¢ 1 Npy 0ceBoM pacctoaHnn s £4.5 - h
h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
Onas>3-c Onas>45-h
h
f n=2 _ i n:225-5'h X1‘—5 @
sc,V s,V
B-Coin | Coin
Mpome>kyTok QakTtop AnA aHKepHOW napsl fsc'V" =2
$/Cmin Paccroanue ot kpaa = c/c,i, wnm (h/1.5)/cp,in
1.0 12 14 1.6 1.8 20 22 24 26 28 3.0 32 34 3.6 3.8 4.0
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 2.62 2,89 316 | 344 | 373 | 403 | 433
1.5 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 360 | 3.89 | 419 | 450
20 0.83 1.02 122 143 1.65 1.89 213 238 263 2.90 3.18 346 | 375 | 405 | 435 | 467
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 361 390 | 421 452 | 483
3.0 1.00 1.20 142 1.64 1.88 2.12 237 2.63 2.90 3.18 3.46 376 | 406 | 436 | 468 | 5.00
35 1.30 1.62 1.75 1.99 224 2.50 2.76 3.04 332 3.61 391 421 452 | 484 | 517
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 3.46 3.75 405 | 436 | 468 | 500 | 533
45 1.96 2.21 247 2.74 3.02 331 3.60 3.90 420 | 452 | 484 | 517 | 550
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 5.67
55 2.1 2.99 3.28 3.57 3.88 419 450 | 482 615 | 549 | 583
6.0 283 | 311 | 341 | 371 | 402 | 433 | 465 | 498 | 531 | 566 | 6.00
6.5 3.24 3.64 3.84 4.16 447 480 513 547 | 582 | 6.17
7.0 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 6.33
15 411 4.43 4.76 5.10 544 | 579 | 6.14 | 6.50
8.0 4.57 491 5.25 559 | 595 | 630 | 6.67
85 65.05 540 675 | 6.10 | 647 | 6.83
9.0 5.20 5.55 590 | 6.26 | 6.63 | 7.00
9.5 5.69 6.05 | 642 | 679 | 7.17
10.0 6.21 658 | 695 | 7.33
11.0 728 | 167
12.0 8.00
I_IpomexyTquble BENMYNHbI NONyYatoTCA C MOMOLLbIO nNHEenHon nHTEPpNONAUNK
fischer =
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5.3.3.3 Ha psap pio6enei BnuAeT TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢ [na TonwmHel 6etorah < 1.5 - ¢
1 Npu 0ceBoM paccTosHn s S 3 - ¢ 1 Npu oceBoM pacctoaHnn s £ 4.5 - h
i 2 3CES Stz e i 1 _Lhesyrsptsgt
sc,V = 3 s,V - 3
N-Cpip Cmin NCryip
nas>3.¢c > s'=3-¢ Onas>45-h - s'=456-h
P (3T tSp gt e ot sy gt
sc,V = 3 sc.V - 3
€ pip Cmin M-Cpip

@ N = YUCNO Harpy>XeHHbIX aHKEepPOoB

6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp

6.2 MonepeyHas Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp i VRd,c

63 KOMGMHMPOBBHHBH pacTtaruesaloLlan U NonepeyHana Harpyska:
h h
N Vv
S, S < 12
Npg Vg

NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun
Ha OAMHOYHBIN aHKep.
NRq:VRqd = 3HauyeHMA pacyeTHOro COMpPOTMBIIEHUA C YHETOM 3aMnacos NPOYHOCTY.

fischer=

158 KPEMEXHBIE CACTEMBbI COCTOHHM8H807/ZOO6

— . -


https://fischer24.ru

fischer24.ru

dacanHbin (yanuHeHnnbin) aobens fischer SXS

8 (800) 550-66-24

&

Pacyer aHkepa COrfiacCHO TeXHUYecKux ycnoBuii fischer

info@fischer24.ru

7. NocnepoBaTenbHOCTbL MOHTaXa

Ke;

el

t 2 [0 = g 1
|3 LR i
e 4 : "
g 7 I B "
Lplee te £
1s ewnri - ™ -
- i - I
b L - kL
= Iy - Ly
8. XapakTepucTMKu aHKepoB
Tun po6ena SXS 10 SXs 10 SXs 10
gvz fuz A4
HoMuHanbHbiil AUAMETP (BEPrIEHHA OTBEPCTUS dg [Mm] 10
Tny6una ceepnenns hy [Mm] 60
JchbekTHBHAA FNYGMHA AHKEPHOTO Kpennewus hef [mm] 35 22 35
OTBepcTHe ¢ 3030pOM B NPUKPENNAEMOil AeTank d [mm] <12
Tny6uHa 0TBEPCTUA ANS CKBO3HOTO KpenneHus Id [MM] ld = h] * i
Pasmep nop knioy, Tun SXS-FUS  SXS-SS SW [Mm] 10
Pasmep Torx, Tun SXS-FUS u SXS-SS [ TA0
MUHUMGNbHOA TONWWHT BETORHOR ReTant Nin (M) 100
HepactaHyTbiit 6eTOH
MunumanbHoe ocesoe paccroshie Spin [Mm] 55
Ansi TpeGyemoro kpaesoro forc  [mm] 100
MuHumansHoe Kpaesoe paccrosHue G [mm] 60
An% Tpe6yemoro ocesoro fors  [mwm] 250
PactaHyTLI 6€TOH
MunumansHoe ocesoe paccrosnme Smin [MM] 55
ANs TpeGyemoro Kpaesoro forc  [mm] 100
MunumansHoe Kpaesoe paccrosHie [ [Mm] 50
Ans Tpebyemoro kpaesoro fors [mm] 250
9. MexaHuueckune XapaKTepuctmkKku
Twn pro6ena SXs 10 $Xs 10 SXs 10
gvz fvz A4
TnowoRb HANPSXeHNS NONEPEYHOTO CeHeHN A [mm?] 269 26.9 26.9
MowmenT conpoTueness ana wypyna W [wm?] 39.8 398 39.8
Mpenen Texyuectu wypyna fy [N/mm?] 480 240 450
Tpenen NPoUHOCTH Ha PaspeIs wypyna f, IN/mm?] 600 300 580
-
fischer =
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Xumuueckum ankep fischer FHB 1l

Pacuer aHkepa cornacHoO TeXHUYeCcKux ycnoBui fischer

1. Tunsbi

FHBII-S

FHBII-L

FHB Il - kancyna ¢ xvumMmnyeckum cocTaBom

XapaKTepMCTMKM Y npeumyLuecTsa
EBponeicknin TexHudeckunin gonyck Onuma 17,

o [1Ba MeTofa yCTaHOBKU: C MOMOLLIbIO XMUYeckuin kancynsl FHB Il L PacuET

WK C NOMOLLIbIO MHBbEKLMOHHOTo cocTasa FIS HB.

[MpocToNn CKBO3HOWM MOHTaXx C MUHUManbHLIMU TPyQo3aTpaTamu.

O6ecneunBaeTcA MakcUManbHO HaflexXHoe KpenneHue B pacTAHyTOM GeToHe. COMPUFIX

Hanuunm HesHaumTensbHoOro pacnopa obecrneynsaeT BbICOKO3DGEKTUBHOE KpenneHne

C MarnbiMyt OCEBbIMY V1 KpaeBbIMY PACCTOAHNAMM.

) YcnoBusi npuMeHeHusi, ykasaHHble B F[@pMaHCKOM [IOMyCKe, MOTYT OT/IMYaTbCs OT YCOBUIA, yKa3aHHbIX B JAHHOM TexHuyeckom CrpaBoyHUKe.

Marepuansi

VIHbEKLMOHHBI aHKep: YrnepoaucTas cTanb knacca npoyHocTn 8.8, ounHkosaHHas (5 UM) 1 naccvBrpoBaHHan (gvz)
Hepxasetowan ctans 1.4401 B cootBeTcTBUM ¢ AlSI 316 (A4)
BbicokokoppoaunoHHocTolikas ctans 1.4529 (C)

MHbeKUMOHHBIN cocTaB BuHMUnacTepoBbI nonMmep (He comepxkallunii CTMPOn), KBapLEBbI Mecok 1 0TBepauTesb

XumMunueckan kancyna: BuHunacTepoBeIii nonvMmep (He cogepskaLlunii CTMPOon), KBapLEBLIN NECOK U 0TBepANTENb

2. MNpepenbHble Harpy3KyM AnA OAMHOYHBIX aHKPOB

rnpuv 60MbLUMX OCEBLIX U KPaeBbiX paccToAHUAX '
CpegHue 3HauyeHus

Tun aHkepa FHB 11 8x60 FHB Il 10x60 FHB Il 10x95 FHB Il 12x75 FHB 11 12x120
gvz ‘ A4 ‘ C gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ c gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘

HepactaHyTbiii 6eToH, Anana3oH temnepatyp ot -40 °C no +50 °C
pacrarusaiowos Harpyska G 20/25 N, [kN] 21.9% 21.9% 34.4% 344 49.8%

C50/60 N, [KkN] 2198 21.9% 34.4% 3444 49.8%
nonepeHan =2020/26 V, [kN] | 165.0% | 214" | 206" | 21.3* | 26.9* | 30.2 | 24.9" | 32.9" | 33.9" | 29.8"| 39.1" | 438" | 42.4* | 49.0" | 48.8"
PactaHyTbivi 6eTOH, AMana3oH Temneparyp ot -40 °C oo +50 °C
pacraruaiowos Harpyska G 20/25 N, [kN] 196 21.9% 34.4% 30.7 49.8%

C50/80 N, [kN] 21189 21.9% 34.4% 3447 49.8%
nonepesHan 2020/25 V, [kN] | 165.0" | 214" | 206" | 21.3" | 26.9" | 30.2" | 24.8" | 32.9" | 33.9" | 29.8"| 39.1" | 43.8" | 42.4*1| 4.0 | 48.8"
Twun aHkepa FHB 11 16x95 FHB 11 16x160 FHB 11 20x210 FHB 11 24x170

gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c

HepacTtaHyTbiii 6eToH, AManasoH Temneparyp ot -40 °C go +50 °C
pacrarusaiowos Harpyska € 20/25 N, [kN] 61.6% 96.6% 137.6% 128.6%

C50/60 N, [kN] 61.6% 96.6 137.6% 128.6%
nonepesHan =2020/25 V, [kN] | 616" ‘ 77.9% ‘ 86.8% | 72.6% ‘ 89.2% ‘ 91.7% | 116.1% A9 | 148471 12719 1516 | 17679
PactaHyTbivi 6eTOH, AMana3oH Temnepatyp ot -40 °C no +50 °C
pactarusawowas Harpyska  20/25 N, [kN] 43.8 956 137.6% 104.7%

€50/60 N, [kN] 61.6 96.6" 137.6% 128.6%
nonepeukan 2(20/25 V, [kN] | 61.6 ‘ 77.9% ‘ 86.8% | 72.6% ‘ 89.2% ‘ 91.7% | 116.1%1| 1334 | 148.4*1| 127.1° | 161.6" | 175.7%

" BenuymHbl Harpy3ok OTHOCATCA K TeMMepaTypamM OCHOBbI B 30HE XUmMudeckoro coctasa T < + 50 °C.
") PaspylueHwve cTtanu — onpeaenaoLwmni BUa paspyLueHmn
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3. XapakTepHble, pacyeTHble U peKoMeHAyeMble Harpy3Ku asna OAUHOYHBIX aHKEPOB

npu 60MbLUNX OCEBLIX U KPaeBblX PpacCcToAHUAX 2)
XapakTtepHble Harpy3ku
Twn aHkepa FHB 11 8x60 | FHB 11 10x60 | FHB 11 10x95 | FHB I 12x75 | FHB 11 12x120 | FHB Il 16x95 | FHB Il 16x160 | FHB 11 20x210| FHB Il 24x170
gvz‘A4‘ c gvz‘M‘ Cc gvz‘M‘ c gvz‘All‘ (H gvz‘A4‘ c gvz‘M‘ c gvz‘All‘ (o gvz‘M‘ C gvz‘ A4‘ c
HepacrtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C

PACTATMBAIOWASA HOTPY3Ka
£20/25 Ne [N]| 218 219 344 327 498 46.7 966 1376 1.7
C50/60 Ney NI | 21.9 219 344 344 498 616 96.6 1376 1285

nonepeyxas

=020/25 Vey (kN1 [132] 146 |188]23.3|232|208[233]232|273| 337 |303| 337 |08 627 |663] 627 [878] 978 [11421245)1410

PactaHyTeIVi 6eTOH, AManasoH Temnepatyp ot -40 °C no +50 °C

PACTATHBAKWIAA HATPY3KA
€20/25 Ngy [kN]
€ 50/60 Ngy [kN]

nonepeuxas

2020/25 Vg (kN1 [132] 146 |188]23:3232|208]233[232|213| 337 |%03] 337 [08] 627 [563] 627 [879] 979 [114212451410

16.7 16.7 333 234 473 333 72.9 109.6 798
219 21.9 344 344 498 51.6 96.6 137.6 123.6

PacueTHble HarpysKku
Tun aHkepa FHB118x60 | FHBII 10x60 | FHBII 10x95 | FHB I 12x75 | FHB 11 12x120 | FHB 11 16x95 | FHB Il 16x160 | FHB 11 20x210 | FHB Il 24x170
gvz‘A4‘ c gvz‘M‘ c gvz‘All‘ c gvz‘All C gvz‘M‘ Cc gvz‘M‘ c gvz‘All‘ (] gvn‘Atl‘ c gvz‘All‘ C

HepacrtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C

PACTATMBAIOWASA HOTPY3Ka
C20/25 Ny [N]| 146 146 229 218 332 311 64.4 91.7 745
C50/60 Ny [KNI| 146 146 229 229 332 411 64.4 91.7 85.7

nonepeyxas

=020/25 Vg [KNJ[106] 117 |150] 186 [166] 186 [218] 210 |242| 270 |406] 602 |450| 502 |703] 783 [91.4]996[1128

PactaHyThIVi 6eTOH, AManasoH Temnepatyp ot -40 °C no +50 °C

PUCTATMBAKOWAR HATPY3Ka

C20/25 Npy [NI| 112 1.2 22.2 156 315 220 486 730 532

C50/60 Ney [KNI| 145 146 229 229 332 344 64.4 917 824

£20/25 Vg [1|106] 117 [150] 186 [166] 186 |218] 270 [22] 270 [408| 444 [450| 502 [703| 783 [914]996|1064
2030/37 Vg, (N]|108| 117 |150| 186 [166| 186 (218 270 |242| 270 |406| 502 |450| 502 |703| 783 |914/996|1128

PekomeHpyemsbie Harpyaku '!
Twun aHkepa FHB118x60 | FHBII 10x60 | FHBII 10x95 | FHB I 12x75 | FHB 11 12x120 | FHB 11 16x95 | FHB Il 16x160 | FHB 11 20x210 | FHB Il 24x170
gvz‘A4‘ c gvz‘All‘ c gvz‘All‘ (H gvz‘A4 C gvz‘M‘ (K gvz‘M‘ c gvz‘A4‘ c gvz‘All‘ c gvz‘All‘ C
HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C

PpacTaruBalowas Harpyska
£20/25 Ne ]| 104 104 164 166 237 22 46.0 85.5 532
C50/60 Ney [cNI| 104 104 164 164 237 293 46.0 85.5 612

nonepeyHas

2020/25 Vey (W[ 75| 83 [107] 133 119] 133 [188] 193 [173] 193 [290] 358 |322| 358 |502] 559 |663|71.1[806

PactaHyTbii 6eTOH, AMana3oH Temneparyp ot -40 °C oo +50 °C

PACTATUBAIOLIAS HATPY3KA

C20/25 Ngy [kN] 8.0 8.0 15.9 11 225 169 34.7 52.2 38.0

€ 50/60 Ngy [kN] 104 104 16.4 16.4 237 248 46.0 65.5 58.9
nonepeyHas

C20/25 Vg [kN]| 7.5 | 83 |10.7] 133 |[11.9] 133 |156| 183 |(17.3] 193 |290 317 |322| 358 |502| 558 |663|71.1/76.0
=(030/37 Vg [kN]| 76| 83 |10.7) 133 |11.8| 133 |156] 193 |173| 193 |290| 358 |32.2| 358 |50.2| 559 |(663|71.1|80.6

D YuteHbl koahdUUMEHT 3anaca NpoYHOCTV AnA Matepuana YM v KoahdULMEHT 3anaca NPOYHOCTU Mo Harpyske yL = 1,4.
KoadpduumeHTt sanaca npoyHoctn Ana matepunana yM saBucuT oT Tuna aHkepa.
2 Harpysku ykasaHbl Ana TeMrnepaTyp OCHOBbI B 30He kpennexus T < + 50 °C.
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4, HanpaBneHue Harpysku: pacta>keHue t

4.1 PaspylieHue ctanu ana makCMManbHO Harpy>KeHHOro aHkepa O

XapakTepHoe ConpoTUBIIEHME U pacYeTHOe ConpoT ana onl X aHKepoB

Tun ankepa FHBII FHBII FHBII FHBII FHBII FHBII FHBII FHBII FHBII
8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 24x170

gvz‘All‘ c gvz‘All‘ c gvz‘All‘ c gvz‘M‘ c gvz‘A4‘ c gvz‘Atl‘ c gvz‘All‘ c gvz‘All‘ c gvz‘A4‘ c

XapakTepHoe conpoTuBneHHe Nps  [kN] 22.0 22.0 34.0 34.0 50.0 62.0 97.0 138.0 129.0

Pacsernoe conporuenenne  Npy o [kN] 14.6 14.6 229 229 332 411 64.4 91.7 85.7

4.2 PaspylueHue B pesynbrate BhipblBa/BblAePruBaHUA He ABNIAETCA ONpeaenaoLWLmm.

4.3 PaspylwieHue 6eToHa o KOHycy U pacTpeckvMBaHue Ana aHKepa, YCTaHOBIEHHOro

B Han6onee He6naronNpUATHLIX ycnosuax'
Npge=ND fyy-fo-f Moo =NSie fon o fogp -
.C Rd,c - 'bN " 's " tc Rd,sp Rdc “'b,N "'s,sp " lesp T h
XapakTepHoe 1 pacyeTHOe CONpoTUBNEHUE ANIA OAUHOYHBLIX aHkepoB B 6eToHe C20/25
Tun aHkepa FHBII FHBII FHBII FHBII FHBII FHBII FHBII FHBII FHBII
8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 | 24x170
gvz‘A4‘ c gvz‘ A4‘ Cc gvz‘All‘ c gv:‘M‘ c gVI‘ A4‘ c gvz‘ A4‘ c gvz‘A4‘ c gvz‘A4‘ c gvz‘ A4‘C

cpcext. rny6uHa auKeposkn ¢ [Mm] 60 60 95 75 120 95 160 210 170

HepactanyTeiii 6eToH, Anana3oH temnepatyp ot -40 °C no +50 °C

Kapakrephoe conporuenenme  N'qy o [KN] 234 234 46.7 32.7 66.3 46.7 102.0 1563.4 1.7

PacdeThoe conpotusnenne NoRd‘c [kN] 16.6 165.6 311 218 44.2 311 68.0 102.3 745

PactaHyTbii 6eTOH, AManasoH Temneparyp ot -40 °C no +50 °C

XapaktepHoe conpoTuBnenue Nan,c [kN] 16.7 16.7 333 234 413 333 729 109.6 79.8

PacdeThoe conpotusnenne Nan,c [kN] 1.2 1.2 222 15.6 315 22.2 48.6 730 632

" Harpysku ykasaHbl Ana TemnepaTyp OCHOBbI B 30He kpennerua T < + 50 °C.

4.3.1

fek cube (150)
25

BnuaHue npoyHocTn 6eToHa B cnyyae pacTa>KeHus

Knaccel npouHoctu 6etoHa | MpoyHocTe uMnuHAapa Ha cxxatne | MpoyHocTs Ky6uka Ha cxxaTtue DakTop BNUAHUA
foi, cyl fek, cube (150) fon
[N/mm?] [N/mm?] [-1

C12/15 12 15 0.77

C16/20 16 20 0.89

£20/25 20 25 1.00

€25/30 25 30 1.10

€30/37 30 37 1.22

C40/50 40 50 141

C45/55 45 55 148

€ 50/60 50 60 1.55

-
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N
PacctosaHue s ®axrop Bnuanua fg [-]
FHB 118x60 | FHB 11 10x60 | FHB 11 10x95 | FHB 11 12x75 |FHB 11 12x120 | FHB Il 16x95 | FHB Il 16x160 | FHB I1 20x210 | FHB Il 24x170
[mm] gvz‘M‘C qu‘All‘C gv:‘M‘C gvz‘A”C gvz‘M-‘c gvz‘M‘C gvz‘All‘C gv:‘A‘i‘C gvz‘A4‘C
40 0.61 0.61 0.57 0.59
50 0.64 0.64 0.59 0.61 0.57 0.59
70 0.69 0.69 0.62 0.66 0.60 0.62 0.57
80 0.72 0.72 0.64 0.68 0.61 0.64 0.58 0.58
90 0.75 0.75 0.66 0.70 063 0.66 0.59 0.57 0.59
160 0.92 0.92 0.76 0.83 0.71 0.76 0.66 0.62 0.65
180 1.00 1.00 0.82 0.90 0.75 0.82 0.69 0.64 0.68
225 0.89 1.00 0.81 0.89 0.73 0.68 0.72
285 1.00 0.90 1.00 0.80 0.73 0.78
360 1.00 0.88 0.79 0.85
400 0.92 0.82 0.89
450 0.97 0.86 0.94
480 1.00 0.88 0.97
510 0.90 1.00
550 0.94
630 1.00
@ Smin [Mm] 40 40 40 40 50 50 70 90 80 @
SerN [mm] 180 180 285 225 360 285 480 630 510

HDOMEX\/TOHHbIE BEeNMYnHbI Nony4yatoTcA C NMOMOLLbIO NUHENHOM nHTEPpNONALUNNU.

4.3.2.2 BnuaHue KpaeBbIX PacCTOAHUMN

2

fo =035 + ——+ 0.6 x—

Ser N SuN
Kpaesoe ®axrop Bauanua f; [-]
paccToaHue ¢ FHB 118x60 | FHB 11 10x60 | FHB 11 10x95 | FHB 11 12x75 |FHB 11 12x120 | FHB 1 16x95 |FHB Il 16x160 |FHB Il 20x210 | FHB Il 24x170
[mm] gvz‘All‘ [ gvz‘A4‘ [ gvz‘A4‘ [ gvz‘Atl‘ [ gvz‘All‘ c gvz‘All‘ [ gvz‘A4‘ [ gvz‘A‘l‘ [ gvz‘Ail‘ [
a0 0.60 0.60 050 0.55
50 0,67 0,67 0.54 0.60 0.50 0.54
70 0.83 0.83 0.63 0.72 057 0,63 051
80 091 091 0.68 0.78 0.60 0.68 0.53 052
90 1.00 100 0.73 0.85 064 0.73 0.56 051 0.55
115 0.85 1.00 073 0.85 0,62 0.55 061
145 100 0.85 1.00 0.71 061 0,68
180 1.00 081 0.68 0.78
200 0,87 0.73 0.83
240 1.00 0.82 0.95
255 0.85 1.00
285 093
315 1.00
Cmin [wm] 40 a0 40 40 50 50 70 90 80
Sl [mm] 90 90 143 113 180 143 240 315 255

[MpOoMeKYyTOUHbIE BENMUUYMHBI MOMYYatOTCA C MOMOLLbIO TMHENHOM NHTEPMNONALNN.
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fogp=[1.0+ 0.5
Sersp
PacctoaHue s QakTtop BAMAHMA fs‘sp [-1
FHB118x60 | FHB 11 10x60 | FHB I1 10x95 | FHB 11 12x75 |FHB 11 12x120 | FHB Il 16x95 | FHB Il 16x160 | FHB I1 20x210 | FHB Il 24x170
[mm] gvz‘M.‘C gvz‘All‘c gvz‘AA‘c gvz‘Ad.‘C gvz‘All‘C gvz‘M.‘C gvz‘All‘c gvz‘AA‘c gvz‘All‘C
40 0.57 0.57 0.54 0.57
50 0.58 0.58 0.55 0.58 0.54 0.57
70 0.62 0.62 0.57 0.62 0.56 0.60 0.56
80 0.63 0.63 0.59 0.63 0.57 0.62 0.57 0.58
90 0.65 0.65 0.60 0.65 0.58 0.63 0.58 0.57 0.59
150 0.75 0.75 0.66 0.75 0.63 0.72 0.63 0.62 0.65
200 0.83 0.83 0.71 0.83 0.67 0.79 0.67 0.66 0.70
250 0.92 0.92 0.77 0.92 0.71 0.87 0.72 0.70 0.75
300 1.00 1.00 0.82 1.00 0.75 0.94 0.76 0.74 0.79
340 0.86 0.78 1.00 0.79 0.77 0.83
400 0.93 0.83 0.84 0.82 0.89
470 1.00 0.89 0.91 0.87 0.96
510 0.93 0.94 0.90 1.00
580 0.98 1.00 0.96
600 1.00 0.98
630 1.00
@ S [mm] 40 40 40 40 50 50 70 90 80 @
Sersp [mm] 300 300 470 300 600 340 580 630 510

[MpomexyTouHble BENUUYNHBI MNOMYyYaloTCA C MOMOLLLIO NMUHENHOW MHTepnonALnmn

4.3.3.2 BnvaHue KpaeBbiX pacCTOAHUIA

2
=035+ +0.6 x—
Sersp S 5
Kpaesoe Oakrop sananma f o, [-]
paccrosaHue ¢ FHB 11 8x60 | FHB 11 10x60 | FHB 11 10x95 | FHB Il 12x75 |FHB Il 12x120 | FHB I1 16x95 | FHB Il 16x160 | FHB 11 20x210 | FHB Il 24x170
[mm] gvz‘M‘c gvz‘A4‘c gvz‘M‘c gvz‘Ati‘C gvz‘A4‘C gvz‘M‘c gvz‘M‘c gvz‘All‘c gvz‘All‘C
40 0.49 0.49 044 0.49
50 0.63 0.53 0.46 0.563 0.44 0.51
70 0.62 0.62 0.51 0.62 047 0.58 0.48
80 0.66 0.66 0.54 0.66 0.49 0.62 0.50 0.52
90 0.70 0.70 0.56 0.70 0.51 0.66 0.52 0.51 0.55
120 0.85 0.85 0.64 0.85 0.57 0.78 0.58 0.56 0.62
150 1.00 1.00 0.73 1.00 0.64 091 0.65 0.62 0.70
170 0.79 0.68 1.00 0.69 0.66 0.75
235 1.00 0.83 0.85 0.81 0.94
255 0.88 0.91 0.85 1.00
290 0.97 1.00 0.94
300 1.00 0.96
315 1.00
Comin [mm] 40 40 40 40 50 50 70 90 80
Corsp [Mm] 150 150 235 150 300 170 290 315 255

I'IpomexyToqule BENUYMHLI MOMNy4yaroTCA C NOMOLLbIO nuHenHown nHTEPNONALNU.
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4.3.3.3 BnuaHue TonwmHel 6eToHa
2
=l <
2 -hg
TonwmHa h ®akrop snunanms fy, [-]
[mm] FHB 118x60 | FHB 11 10x60 | FHB Il 10x95 | FHB 11 12x75 |FHB 11 12x120 | FHB Il 16x95 | FHB Il 16x160 | FHB 11 20x210 | FHB 11 24x170
100 0.89 0.89
120 1.00 1.00 0.86
140 1 1.1 0.82 0.96
150 1.16 1.16 0.85 1.00 0.85
170 1.26 126 093 1.09 0.79 093
220 1.50 1.50 1.10 1.29 0.94 1.10 0.78
240 1.17 1.37 1.00 1.17 0.83 0.79
280 129 150 11 129 091 0.76 0.88
350 1.50 1.29 1.50 1.06 0.89 1.02
400 141 1.16 0.97 1.1
140 150 124 1.03 1.19
500 135 112 129 4
590 150 125 144
630 1.31 1.50
700 141
770 1.50
[ [mm] 100 100 140 120 170 150 220 280 240
[MpoMeXKyTOUHbIE BEMUYMHBI MOMYYatOTCA C MOMOLLLIO TIUHENHOM NHTEPMNONALUN. @
5. HanpasneHMe Harpys3ku: nonepedyHasn
5.1 PaspylieHue no ctanu Ana MakcUmarnbHO Harpy>keHHoOro aHkepa ®
XapaK‘repHoe M pacyeTHoe conpoTueneHue anAa OAUHOYHbIX aHKepoB
Tun aHkepa FHBII FHBII FHBII FHBII FHBII FHBII FHBII FHBII FHB 11 24x170
8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210

gvz/| A4| C |gvz|A4| C |gvz|A4| C |gvz

A4| C |gvz| A4 C |gvz| A4| C |gvz A4‘ C |gvz A4‘ Clouz|Ad] C

XapakTepHoe conpoTHBEHKe VRk,s [kN] {13

PacyeTHoe conpoTuBneHie des [kN] {10.

.0, 150 (18.8| 23.0 208/ 23.0 |27.3
.6 117 [15.0| 18.6 |16.6] 18.6 |21.8

34.0 [30.
270 4.

3 340 [51.0; 63.0 [56.0[ 63.0 [88.0] 98.0 |114.0[125.0/141.0
2| 270 |A06] 502 |45.0; 502 |70.3) 78.3 |91.4|99.6(112.8

5.2 Pblua)kHOe paspyLueHue ana aHKepa, yCTaHOBMIEHHOro B Hanbornee He6naronpuaATHLIX ycnosuax '
_y o0
Viedeo = Vg o X fpy xfs xf,

XapakTtepHoe u pacueTHoe CONnpoTUBIIEHME ANA OAMHOYHbIX aHkepos B 6eToHe C20/25
Tun aHkepa FHB Il FHBII FHBII FHBII FHBII FHBII FHB Il FHB Il FHBII

8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 24x170

gvz‘All‘ [ gvz‘A4‘ [ gvz‘All‘ [ gvz‘A4‘ [ gvz‘Atl‘ [ gu‘Ail‘ [ gvz‘A4‘ [ gvz‘A4‘ [ gvz‘All‘C
pchexr. nybuua ankeposkn o [Mm] 60 60 95 75 120 95 160 210 170
HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C
XapakTepHoe conpoTuBneHme V”Hkvw [kN] 46.8 46.8 93.3 65.5 132.5 93.3 204.0 306.8 2234
PacdeThoe conpotusnenme Van.cp [kN] 312 312 62.2 43.8 88.3 62.2 136.0 204.5 149.0
PactaHyThii 6eTOH, AManasoH Temnepatyp ot -40 °C no +50 °C
XapakTepHoe conpoTuBnekme VnHk,cp [kN] 335 335 66.7 46.8 948 66.7 145.7 2191 159.6
Pacdethoe conpotusnenme VDRd,cu [kN] 22.3 22.3 444 312 63.1 444 97.1 146.1 106.4
" Harpysku ykasaHsl Ans TemMnepartyp OCHOBbI B 30He kpernneHua T < + 50 °C
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5.3 OTkon Kpaa 6eToHa ANA aHKepa, YyCTaHOBNEHHOro B HE6naronpumATHeIX ycnosuax "

0 n
Viede = Vage X foy Xfay Xfg v

XapakTepHoe 1 pac4eTHOe CONpOTUBNEHUE ANA OAUHOYHBLIX aHKepoB B 6eToHe C20/25,

YCTaHOBJIEHHbLIX OKOJ10 KpaA Ha PacCTOAHUN Cpin

Tun aHkepa FHB Il FHBII FHBII FHB Il FHB Il FHBII FHBII FHB Il FHB I

8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 24x170
gvz‘ A4‘ c gvz‘ A4‘ c gvz‘AA‘ c gvz‘ A4‘ c gvz‘ A4‘ c gvz‘ A4‘ c gvz‘ AA‘ c gvz‘ AA‘ c gvz‘ A4‘ c

HepacrtaHyTbiii 6eToH, Anana3oH temneparyp ot -40 °C go +50 °C

Muk. kpaesoe paccrosne ¢ o [Mm] 40 40 40 40 50 50 70 90 80

Xapakrephoe conporusnenme gy - [kN] 36 36 42 40 6.3 6.4 119 204 16.5

Pacseroe conporuenenme Py o [kN] 24 24 2.8 2.1 4.2 42 79 136 11.0

PactaHyTbii 6eTOH, AManasoH Temneparyp ot -40 °C no +50 °C

Mun. kpaesoe paccroskme ¢ [MM] 40 40 40 40 50 50 70 90 80

Xapokrephoe conporuenehme Vop - [kN] 26 26 3.0 28 45 45 8.5 14.6 1.8

Pacserroe conporuenenne Vg, - [kN] 17 1.7 2.0 19 30 3.0 5.6 9.7 79

" Harpyaku ykasaHbl Ana TemnepaTyp OCHOBbI B 30He kpennexua T <+ 50 °C

5.3.1

Fek cue (150)
25

fy =

BnuaHue npoyHocTn 6eTOoHa Npu NonepevyHon Harpyske

Knaccel npouHoctu 6etoHa | MpoyHocTs uunuHapa Ha ckatue | MpoyHOCTL Ky6UKa Ha c)kaTue ®Dakrop BAUAHUA
fek, eyl fek, cube (150) fo,v
[N/mm?] [N/mm?] [
C12/15 12 15 0.77
£16/20 16 20 0.89
£20/25 20 25 1.00
£25/30 2 30 110
£30/37 30 37 122
£40/50 40 50 141
£45/55 45 55 148
£50/60 50 80 156

5.3.2 BnuaHue HanpaBneHUAa A,EeNCTBUA HarpysKku
f(l,V =10 e 0° < oy < hhe
1
fqy=————— »mm 55°< ay <90°
' cos oty + 0.5 -sin o
Vv Vv
foy =20 we 90° < ay < 180°
Yron ay (Dakrop BAuAHUA fOl,V
H 3oHa 3
3oHa 1:

0°-55° 1.00
3oHa 2: 60° 1.07

3oHa 2: 70° 1.23
3oHa 2: 80° 1.50
3oHa 2: 85° 1.7
3oHa 3: 90°-180° 2.00
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5.3.3
5.3.3.1
[na TonwwmHel 6etorahz 1.5 - ¢

Bnuanue oceBoro n KpaeBoro paccToAHUA
Ha oaMHOYHbLIN aHKep BAUAET TONBbKO OAMH KpaW

[na TonwmHel 6etorah < 1.5 - ¢

fsc,\/

n=1 17

1.0 1.2 14

1.6

Daxrop ana oguHouHoro akkepa fg, V"

Kpaesoe paccroaHue = c/c,i, wm (h/1.5)/c iy

20 22 24 26 28

3.0 32 34 3.6 3.8

4.0

1.00 | 131 1.66

2.02

241

283 | 326 | 372 | 419 | 469

520 | 572 | 627 | 683 | 741

8.00

[MpOMeXyTOUHbIe BENMYMHBI NOMNY4aloTCA C MOMOLLIO NMHENHON UHTEPNONALIMN.

5.3.3.2 Ha napy aHKepoB BAUAET TONbKO OAMH KpaW

[na TonwmnHel 6eToHah2 1.5 - ¢

1 paccToaHW Mexay aHkepamn s £ 3 - ¢

[Ona TonwmHel 6etoHah < 1.5 - ¢
1 paccToaHuin Mexy aHkepamu s £ 4.5 - h

h
(o= _deets n=2 2:h+s |75
stV Th fse v :ﬁx o
min min min
[nas>3.c Onas>45-h
h
=2 _ i ﬂ:zzfif)-h X1‘—5
sc,V sc,V
B-Coin | Coin
Mpome>xyTok QakTop AnA aHKepHOM napbl fsc,V" =2
$/Cmin Kpaesoe paccroanue = c/cp,i, unm (h/1.5)/c i,
1.0 12 14 1.6 18 20 22 24 26 28 30 32 34 36 38 4.0
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 212 | 236 | 262 | 289 | 3.16 | 344 | 373 | 403 | 433
15 076 | 093 1.12 1.33 1.64 177 200 | 226 | 250 | 276 | 3.03 | 331 | 3.60 | 389 | 419 4.50
20 0.83 1.02 122 143 1.66 189 | 213 238 | 263 | 290 | 3.18 | 346 | 3.75 | 406 | 435 | 467
25 0.92 1 1.32 1.64 177 | 200 | 225 | 250 | 277 | 304 | 332 | 361 | 390 | 421 | 452 4.83
30 1.00 1.20 142 1.64 188 | 212 | 237 263 | 290 | 3.18 | 346 | 3.76 | 406 | 436 | 468 5.00
35 1.30 1.62 1.75 199 | 224 | 250 276 | 304 | 332 | 361 | 391 | 421 | 452 | 484 5.17
4.0 1.62 186 | 210 | 236 | 262 289 | 317 | 346 | 375 | 405 | 436 | 468 | 500 533
45 1.96 2.21 247 274 | 302 | 331 | 360 | 390 | 420 | 452 | 484 | 517 5.50
5.0 233 | 259 | 287 3156 | 344 | 374 | 404 | 435 | 467 | 500 | 533 5.67
55 2.1 299 | 328 | 357 | 388 | 419 | 450 | 482 | 515 | 549 5.83
6.0 283 | 311 34 371 | 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 324 | 354 | 384 | 416 | 447 | 480 | 513 | 547 | 582 6.17
1.0 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 6.33
15 411 | 443 | 476 | 510 | 544 | 579 | 6.14 6.50
8.0 457 | 491 | 525 | 559 | 595 | 6.30 6.67
85 506 | 540 | 575 | 6.10 | 647 6.83
9.0 520 | 555 | 590 | 6.26 | 6.63 7.00
95 569 | 605 | 642 | 6.79 7.17
10.0 621 | 658 | 695 733
1.0 1.28 167
12.0 8.00
I_IpomexyTquble BENMYNHbI NONy4yatoTCA C MOMOLLbIO nNHEenHon nHTEpNnONAUNK
fischer =
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5.3.3.3 Ha pap aHkepoB BnusAeT TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢ [na TonwmHel 6etorah < 1.5 - ¢
1 paccToAHUN Mex[y aHkepamn s S 3 - ¢ 1 paccToaHnit Mexay aHkepamui s £ 4.5 - h
i 2 3CES Stz e i 1 _Lhesytsgrsgt
sc,V = 3 s,V - 3
N-Cpip Cmin NCryip
Onas>3.c > s'=3.¢ Onas>456-h - s'=45-h
P (3T tSp gt e ot sy gt
sc,V = 3 sc.V - 3
€ pip Cmin M-Cpip
@ n=vyucno Harpy>eHHbIX aHKepoB
6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp

6.2 MonepeyHas Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp i VRd,c

63 KOMGMHMPOBBHHBH pacTtaruesaloLlan U NonepeyHana Harpyska:
h h
N Vv
S )
Npg Vg

NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun
Ha OAMHOYHBIN aHKep.
NRq:VRqd = 3HauyeHMA pacyeTHOro COMpPOTMBIIEHUA C YHETOM 3aMnacos NPOYHOCTY.

fischer =
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7. NocnepoBaTenbHOCTbL MOHTaX<a

CseprneHue oTBepCTUA

I'Ionro-roaxa WHBEKLMUOHHOrIo cocraBa

ST ) il

MpensaputenbHaa ycTaHOBKa C MOMOLLbIO UHBEKLIMOHHOTO COCTaBa

MpepBapuTensHaa yCTaHOBKa C MOMOLLbIO XMMUY€ECKOM Karcyrbl

CKBO3HOM MOHTaXX C MOMOLLbIO UHLEKLIMOHHOTO COCTaBa

@ CKBO3HOI MOHTaXX C MOMOLLLIO XMMUYECKOM Kancy bl

fischer=
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8. XapakTepucTMKu aHKepoB

Tun aHkepa FHBII FHBII FHBII FHBII FHBII FHBII FHBII FHBII FHBII
8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 24x170
gvz‘All‘ c gvz‘All‘ c gvz‘A4‘ c gvz‘ A4‘ c gvz‘All‘ c gvz‘A4‘ c gvz‘All‘ c gvz‘All‘ c gvz‘All‘ c
Anawmetp pesb6el M8 M 10 M10 M 12 M12 M 16 M 16 M 20 M24
Homunanb bl aamerp csepnenns dg  [mm] 10 10 12 12 14 16 18 25 25
Tny6uHa ceepnenns hg  [mm] 75 75 110 90 135 110 175 235 190
hchexTusHas rny6ua ankeposKi het  [Mm] 60 60 95 75 120 95 160 210 170
OTBepcTHE B NPUKPENNAEMO AT di  [mm] =9 <12 <12 <14 <14 <18 <18 =22 <26
Paswmep non knioy SW o [mm] 13 17 17 19 19 24 24 30 36
TpeGyemsiit MOMEHT 3aTAXKH Tinst  [Nm] 15 15 20 30 40 50 60 100 100
Mukumanbhos Tonwuka Getonwoi getann b o [Mm] 100 100 140 120 170 150 220 280 240
MuumansHoe ocesoe paccrosme Spin [MM] 40 40 40 40 50 50 70 90 80
MuumansHoe kpaesoe paccrosme Cin [MM] 40 40 40 40 50 50 70 90 80
06bem BLINPECCOBKM (OCTABA [xon. 3 3 5 4 7 8 13 33 26
nenexuin]

4 9.1 BpeMﬂ CXBaTblBaHUA U OTBEpP>KOEeHUA NPU MOHTa>ke C UHbeKLWMOHHbIM COCTaBOM

Temnepartypa kapTpug>xa Bpems cxsaTbiBaHUA Temnepatypa ocHoBaHua Bpems oTsep>kgeHus
(MuHIAMYM + 5 °C) aHKEepPHOro KpenneHusa
- 5°Cpno0 °C 360 min.
+ 0°Cpob °C 180 min.
+ 5°Cpo 10 °C 15 min. - 5°Cpo 10 °C 90 min.
+ 10°Cpo 20 °C 6 min. - 10°Cpo 20 °C 35 min.
@ +20°Cno 30 °C 4 min. - 20°C 030 °C 20 min. @
+ 30°Cpo40 °C 2 min. - 30°Cno40 °C 12 min.

YKa3aHHble BblLLE 3Ha4YeHnA BpeMeHM OTHOCATCA K CYXOMY LUEMEHTY M OTCYUTLIBAOTCA C MOMEHTa KOHTakTa MexXay nonmmep-
HOI CMOMOW M oTBEPAMTENEM B CTaTMYEeCKOM cmecuTene. Bo Bpema yCcTaHOBKWM aHkepa TemnepaTtypa KapTpuaxa OOfXKHa
6bITb He MeHblue + 5 °C. [InA Mokporo 6eToHa 3HauyeHUA BPEMEHW CXBaTbiBaHUA U OTBEP>XKAEHUA QOMXKHbI ObITb YBENUYEHbI B
nBa pasa. B cnyuae 6onee NpogonkuTenbHbIX 3Ha4YEHWI BDEMEHWN YCTaHOBKW, Hanpumep, Koraa B npouecce paboTsl nNpouc-
XOOAT NepepsbiBhbI, HeOGXO,ElI/\MO 3aMeHUTb CTaTI/ILIeCKI/\VI cMecuTerns.

9.2 Bpemsa cxBaTbiBaHUA U OTBEPIXKAEHUA NPU MOHTaXKe C XMMUYECKOW Karncyron

Temnepatypa B 30He Bpemsa oTBepxaeHua
aHKepOBKM

- 5°C 240 min.

= 0°C 45 min.

+10°C 20 min.

>20°C 10 min.

m

10. MexaHuyeckue xapakTepucTuku

Tun aHkepa FHBII FHBII FHBII FHB Il FHBII FHB Il FHBII FHB Il FHB Il
8x60 10x60 10x95 12x75 12x120 16x95 16x160 | 20x210 | 24x170

gvz‘AA‘ c gvz‘Ad.‘ c gvz‘M.‘ c gvz‘All‘ c gvz‘M.‘ c gvz‘A4‘ c gvz‘M.‘ c gvz‘All‘ c gvz‘All‘C

NMnowap, nonepesHoro cesenn As [mm?] 37 58 58 84 84 157 157 245 353
CTepXHA aHKepa

Mowmen conpotuanenn W [mm?] 31 62 62 109 109 278 278 541 936
Mpenen Tekyuecru Tena ankepa fy IN/mm?] 640 640 640 640 640 640 640 640 640
Mlpeen npouocTn Ha pacrsxenwe ankepa  f - [N/Mm?] 800 800 800 800 800 800 800 800 800
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1. Tunwl

w'd'

RG M 8 -M 16 - pesbbosasn wnunbka (gvz)
C BHELUHWM LIECTUrPaHH1KOM Ha XBOCTOBMKE

nporpammmoe.
Gecneuerme

Knace noxapo-
6eaonacHocTu
ssiwe F 120

RGM 8 -M 16 - pessbosas winunbka (A4 n C)

C BHELWHVM LWWECTUITPaHHWKOM Ha XBOCTOBUKE

1 1

RG M 20 -M 30 - pesbboBas wwinunbka (gvz)
C NMPAMbIM XBOCTOBMKOM

RG M 20 - M 30 - pesbbosas wnunska (A4 n C)

C NMPAMbIM XBOCTOBMKOM

==
o e e ——

@ R M - Kancyna ¢ nonumeptHoi cmonoin R M 8 - M 30

XapaKTepucTUKM 1 NpeumyLLLecTBa

® Esponenckmin TexHmyeckmin gonyck, Onuma 8%)

[puroneH ans HepacTAHYTOro 6eToHa.

BbicokoaddekTMBHbIM NONMMEPHLI COCTaB NO3BONAET BblAEPXKMBATL OONbLUME HArPy3KU.
YHl/IBepCaﬂbHaﬂ CucTemMa KpenneHna and WrpoKoro UCnonb3oBaHWA Ha CTPOUTESbHbLIX MaoLLanKkax.
AHKepHoe KpenneHne ¢ NoMOLLbIO NONUMEPHON CMOTbLI He BbI3bIBAET MNOABNEHMA CUN pacrnopa

1 MO3BOMAET NPOM3BOANTE MOHTAX C MarbiMy OCEBLIMN N KPaeBbIMMN PACCTOAHNAMMN.

O6WupHBI pAn pa3mepoB obecrneurBaeT MHOroo6pasune NPUMeHeHM.

AHKepHbIE LMWK UMEIOT HaPY>KHbIN LLUECTUIPaHHIK, CNOCOBCTBYOLLMI Bonee Nerkom ycTaHoBKe.

*)

Ycnosusi npuMeHeHusl, ykazaHHble B EBponeiickom TexHuyeckom Jlonycke, MOTyT OTANYATLCS OT YCNOBWIA,
YKa3aHHbIX B JAHHOM TexHnyeckom CnpaBoyHuKe.

Matepuansi

PesbboBan wnunbKa: YrnepoaucTans cTanb, knacc npoyHocTn 5.8, ounHkoBaHHan (5 Um) 1 naccusrpoBaHHas (gvz).
Hepxasetowan ctans 1.4401 unn 1.4571 B cootBeTcTBUM cO cTaHaapToM AlSI 316
nnn 316 Ti (A4).

Kancyna

C NonMMEepPHOI CMONOW: BuHMnacTepoBkI nonMmep (He comepskallnii CTMPOn), KBapLEBbIA MecoK 1 0TBepAUTENb.
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2. MpenenbHbie Harpy3Ky AnA OAMHOYHbLIX aHKEPOB
npu 60nbLIKNX OCEBbLIX U KpaeBbiX paccToaHmnax !

CpenHue 3HayeHuA

Tun aHkepa RM38 RM10 RM 12 RM 16 RM20 RM24 RM27 RM30
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 27 RGM 30
gvz ‘A4‘ c| gvz ‘A4‘ c| guz ‘A4 c| guz ‘A4‘ c| guz ‘A4‘ c| gvz ‘A4‘ c| guz ‘A4‘ c| gvz ‘A4‘ c
HepacTtaHnyTeiii 6eToH, AnanasoH temnepatyp ot -40 °C no +50 °C
pacrarusaowos 0 20/26 N [kN] | 19.0%| 256" | 30.2*/| 406" |43.8"| 504 80.1 1274 128.0 |183.6* 186.0 |238.7%| 276.8 2716
Harpyska
C50/60 N, [kN] |19.0*| 25.6* |30.2*| 40.6* |43.8*| 59.0* | 81.6"| 104.1"(127,4*| 166.4 |183.6% 247.1*|238.7*| 321.3*|291.7*| 392.7"
nonepesnas = (20/26 V, [kN] | 11.4"| 16.4* | 18.1*| 244 |26.3*| 36.4* |49.0"| 659" |76.4*|102.9"|110.1%| 148.3*|143.2*) 192.8" |175.0*| 235.6"

) Harpysku oTHOcATCA K pe3bbosbiM wnunbkam RG M 1 k TemnepaTypam B OCHOBaHUM aHkepHoro kpennexua T < + 50 °C.
"l PagpylueHve cTanu — onpenensiowmnin Bua paspyLueHms.

3. XapakTepHble, pacyeTHbIe U PEKOMEHOYEMbI€ HAarpy3Ku 418 OAMHOYHbIX aHKEPOB
npu 60nbLUKNX OCEBLIX U KpaeBblX paccToaHmnax '

XapaKkrepHbie Harpy3ku

Tun ankepa RMS RM 10 RM 12 RM 16 RM 20 RM24 RM 27 RM 30
RGM 8 RGM10 | RGM12 RGM 16 RG M 20 RG M 24 RG M 27 RG M 30
gvz ‘Ad‘ C| gz ‘AA‘ C| gz ‘A4‘ C| gvuz ‘A4‘ C| gz ‘M‘ C| gz ‘M.‘ C| ogvz ‘M‘ C| gvz ‘M.‘ c 4
HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C
pocosooucs  €20/25 Ny (] | 190 | 210 295 434 65.8 1119 165.8 218.9 21456
. C50/60 Ngy [kN] | 19.0 | 252 | 302 | 325 | 438 | 564 | 816 | 855 | 1274/ 1454 1836] 2165 | 238.7 | 2846 2790
nonepewnan > 20/25 Vg [N] | 9.5 | 128 | 151 | 203 | 219 | 295 | 408 | 550 | 637 | 858 | 91.8| 1236 | 1193 | 1607 | 1459 | 1964
PacueTHble Harpysku
Tun ankepa RMS RM 10 RM 12 RM 16 RM 20 RM24 RM27 RM 30
RGM 8 RGM10 | RGM12 RGM 16 RGM 20 RGM 24 RG M 27 RG M 30
gvz‘A4‘c gvz‘M‘c gvz‘Ad‘c gvz‘AA‘l: gvz‘A4‘C gvz‘A4‘c gvz‘A4‘C gvz‘Ad.‘c
HepacrtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C
pacrarusaouas € 20/25 Npg [kN] 117 164 241 3656 62.1 921 1216 119.2
Harpyska
C50/60 Ngg [kN] |128[13.7)140] 181|294 313 475 80.8 119.7 168.1 165.0
nonepesnan = 20/25 Vg [kN] | 7.6 | 8.2 [10.2 12.1‘13.0‘16.2 175 18.9‘23,6 32.7\35.2\44.0 51.0‘55.0‘88.8 73.4‘79.2‘98.8 95.5‘1[]3.0‘128.5116.7‘125.9‘157.1
PekomeHgyembie Harpysku 2
Tun ankepa RMS RM 10 RM 12 RM 16 RM20 RM24 RM27 RM 30
RGM 8 RGM10 | RGM12 RGM 16 RGM 20 RGM 24 RG M 27 RG M 30
gvz‘A4‘c gvz‘Ad.‘c gu‘A4‘c gvz‘M.‘B gvz‘A‘l‘C gvz‘Atl‘c gvz‘A4‘C gvz‘Ad.‘c
HepacTtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C
pacrasaonan € 20/25 Ny [KN] 83 117 172 26.1 444 658 86.9 852
Harpyska
C50/60 Ny [kN] |9.1|98[100] 128  |210] 224 339 57.7 855 1129 110.7
ronepowss  2020/25 Vp [KN] | 545973 | 856]93]116]125]13.616.9]23.3[26.2]314]36.439.3[49.0[524[56.6]706| 68.2| 73.6] 91.8| 83.3 | 89.8112.2

' Harpysku oTHocATCA K pe3bboBbIM WnunbkaM RG M 1 k TemnepaTypam ocHOBaHWA aHkepHoro kpenneHua T < + 50 °C.
2 YuTeHbl KoahdULMEHT 3anaca NpoYHOCTW aAna maTepuana YM n koadduUMeHT 3anaca NpoYyHocT no Harpyske yL = 1,4.
KoaddurumneHT sanaca npouHocTn ana matepuana yM 3aBUCUT OT TUMNa aHkepa.

CocroaHune Ha 01,200
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4. HanpaBneHue Harpysku: pacta>keHue t
4.1 PaspylwieHue ctanu ona MakcMmarnbHO Harpy>keHHoro aHkepa O
XapakTepHoe ConpoTUBIIEHME U pacYeTHOe ConpoT ana ol X aHKepoB

Tun ankepa RGM8 | RGM10 | RGM12 | RGM16 RG M 20 RG M 24 RG M 27 RG M 30

gvz AA‘ C [gvz A4‘ C (gvz AA‘ C [gvz AA‘ C|gvz| A4 ‘ C |gvz| A4 ‘ C |gvz| A4 ‘ C |gvz| A4 ‘ c
Xapaxrepnoe conpormenewe Ny [kN]| 19| 26 [30| 41 [44] 59 [82| 110 [127] 172 [184| 247 [239] 321 [202] 393
Pacsernoe conpormenenne  Ney [kN] 12813.7\17.1202211\27.129431.8\39.354853.8\73.3 855 91.7‘114.3123.2]32.1‘164.7160.2]7].8‘214.2195.8210.0‘281.8

4.2 PaspylueHue B pesynbrarte BbipblBa/BblAePruBaHUA He ABNAETCA ONnpenenaoLwmm
4.3 PaspyluieHue 6eToHa No KOHYCy M pacTpeckuBaHue ana aHkepa,
yCTaHOBJIEHHOrO B Han6ornee He6naronpuATHbIX ycrnosusax "
Npge=NT fyy-fo-f Npos =NBie Tonfsso s
Rd, ¢ Rd,c - 'bN " 's e Rd, sp Rd.c "'b,N "'s,sp “lesp T th
XapakTtepHoe 1 pacyeTHoe CONnpoTMBEHUe OJiA OQUHOYHbIX aHkepoB B 6eToHe C20/25
Twun aHkepa RM38 RM10 RM12 RM 16 RM20 RM 24 RM27 RM30
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 27 RGM 30
gvz‘All‘c gvz‘A4‘C gvz‘All‘c gvz‘Atl‘C gvt‘All‘C gvz‘A4‘(: gvz‘M‘C gvz‘A4‘c
pcbexr. mybuna awkeposkn he  [Mm] 80 90 110 125 170 210 250 280
HepacTtaHyTbiii 6eToH, AnanasoH Temnepatyp ot -40 °C no +50 °C
@ Yapakrepioe conpotuenenne Ng . [kN] 21.0 295 434 65.8 1119 165.8 218.9 2146 @
Pacserroe conporuenenne  N'py . [kN] 17 16.4 241 36.6 62.1 92.1 1216 119.2

" Harpysku gencteutensHbl ana peas6oebix Wwnunek RG M u k 3HayeHWAM TemnepaTtypbl B OCHOBaHUM aHKEPHOTO

kpenneHuna T <+ 50 °C

4.3.1 BnuaHue NpoyHOCTU 6eTOHa

Knaccel npouHoctu MpoyHocTe uMNUHApa Ha MpoyHocTb Ky6uka (DakTop BAUAHUA fb,N
6eToHa oxatue foy oyl Ha cxatue RMS RM 10 2RM12
fck, cube (150)
[N/mm?] [N/mm?] RGM 38 RGM 10 RGM 12
C12/15 12 15 0.70 0.70 0.70
C16/20 16 20 0.85 0.85 0.85
£20/25 20 25 1.00 1.00 1.00
£25/30 25 30 1.03 1.01 1.04
€30/37 30 37 1.07 1.03 1.10
C40/50 40 50 1.14 1.07 121
C45/55 45 55 1.17 1.09 1.26
C50/60 50 60 1.20 1.10 1.30
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

N

fo=|1.0+ 0.5
Ser N

PacctosaHue s ®akrop snuanus fg [-]

RM3S RM 10 RM 12 RM 16 RM20 RM24 RM27 RM30

RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RG M 24 RGM 27 RG M30
[mm] gvz‘Atl‘l! gvz‘All‘C gvz‘All‘C gvz‘All‘C gvz‘A4‘C gvz‘A4‘C gvz‘All‘C gvz‘All‘C
40 0.63
45 0.65 0.63
55 0.67 0.65 0.63
65 0.70 0.68 0.65 0.63
85 0.77 0.74 0.69 0.67 0.63
106 0.83 0.79 0.74 0.71 0.65 0.63
125 0.89 0.85 0.78 0.75 0.68 0.65 0.63
140 0.94 0.89 0.82 0.78 0.71 0.67 0.64 0.63
160 1.00 0.94 0.86 0.82 0.74 0.69 0.66 0.64
180 1.00 091 0.86 0.76 071 0.68 0.66
220 1.00 0.94 0.82 0.76 0.72 0.70
260 1.00 0.87 0.80 0.75 0.72
340 1.00 0.90 0.84 0.80
420 1.00 0.92 0.88
500 1.00 0.95
560 1.00
s [mm] 40 45 55 85 85 105 125 140
SerN [Mm] 160 180 220 250 340 420 500 560
MpomeskyTouHble BeNMUYNHbLI MONy4YatoTCA C MOMOLLLIO MUHENHON MHTepnonALUn
4.3.2.2 BnuaHue KpaeBbIX PacCCTOAHUMN

2
f, =0.35 + —— + 0.6 x——
Ser N S g, N

Kpaesoe ®akrop snmanms f [-]
paccToaHue ¢ RMS RM 10 RM 12 RM 16 RM20 RM24 RM27 RM30

RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RG M 24 RGM 27 RGM 30
[mMm] gvz‘A4‘C gvz‘All‘c gvz‘A4‘C gvz‘All‘C gvz‘A4‘C gvz‘A4‘C gvz‘M‘C gvx‘M‘C
40 0.64
45 0.68 0.64
56 0.76 0.71 0.64
65 0.86 0.79 0.70 0.65
80 1.00 091 0.79 0.73
90 1.00 0.86 0.79 0.66
110 1.00 0.91 0.74 0.65
125 1.00 0.80 0.70 0.64
140 0.86 0.75 0.68 0.64
170 1.00 0.85 0.76 0.71
210 1.00 0.88 0.81
250 1.00 0.92
280 1.00
Cmin [mm] 40 45 55 65 85 105 125 140
CorN [mm] 80 90 110 126 170 210 250 280
MpomesxyTouHbIe BENMYMHBI MOMy4YatoTCA C MOMOLLLIO NUHENHON UHTEPNONALNN.
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N

fog =|1.0+ 0.5
Sersp

PacctoaHue s ®dakrtop BnuAHMA fs’sp [-]

RM3 RM 10 RM 12 RM 16 RM20 RM24 RM27 RM30

RGM8 RGM 10 RGM 12 RGM 16 RG M 20 RG M 24 RG M 27 RG M 30
[mm] gvz‘Atl‘C gvz‘A4‘c gvz‘All‘c gvz‘All‘C gvz‘A4‘c gvz‘All‘c gvz‘M‘c gvz‘M‘c
40 0.58
45 0.59 0.58
55 0.61 0.60 0.58
65 0.64 0.62 0.60 0.59
85 0.68 0.66 0.63 0.61 0.58
105 0.72 0.69 0.66 0.64 0.60 0.58
125 0.76 0.73 0.69 0.66 0.62 0.60 0.58
140 0.79 0.76 0.71 0.68 0.64 0.61 0.59 0.58
240 1.00 0.94 0.86 0.82 0.74 069 0.66 0.64
210 1.00 0.91 0.86 0.76 0.71 0.68 0.66
330 1.00 0.93 0.82 0.76 0.72 0.70
380 1.00 0.87 0.80 0.75 0.73
510 1.00 0.90 0.84 0.80
630 1.00 0.92 0.88
750 1.00 0.95
840 1.00
B [mm] 40 45 55 65 85 105 125 140
Seisp [mm] 240 270 330 380 510 630 750 840
MpomesxyToUYHbIe BENMMYMHBI MOMyYatoTCA C MOMOLLLIO MUHENHON UHTEPNONALNN.
4.3.3.2 BnuAaHue KpaeBbiX pacCTOAHUIA

c?
fogp = 0.35 + + 0.6 x
Sersp S 5

Kpaesoe ®DakTop BNMAHUA fc,sp [-]
paccrosHue ¢ RM8 RM10 RM 12 RM 16 RM20 RM24 RM27 RM30

RGM 38 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 27 RGM 30
[mMm] gvz‘All‘C gvz‘All‘C gvz‘A‘l‘C gvz‘All‘C gvz‘All‘C gvz‘A4‘C gvz‘M‘(: gvz‘M‘(:
40 0.563
55 0.61 0.58 0.53
65 0.66 0.63 0.57 0.54
85 0.78 0.72 0.65 0.60 0.53
105 0.90 0.83 0.73 0.67 0.58 0.53
125 1.00 0.94 0.81 0.74 0.63 0.57 0.53
140 1.00 0.88 0.80 0.67 0.60 0.56 0.53
165 1.00 0.90 0.74 0.65 0.60 0.57
190 1.00 0.81 0.71 0.64 0.61
255 1.00 0.85 0.76 0.71
315 1.00 0.88 0.81
375 1.00 0.92
420 1.00
Comin [mm] 40 45 55 65 85 106 126 140
Corsp [mm] 120 136 165 190 255 315 375 420

rlpOMe)K\/TOHHbIe BENMYMHBLI MONy4yaroTCA C NOMOLULbIO nuHenHon nHTEPNONALUNU.
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4.3.3.3 BnuaHue TonwmHel 6eToHa

2z
=l P < s
2-h ef, sp
TonwmHa h Qaktop snuanms fy, [-]
[Mm] RM8 RM10 RM 12 RM 16 RM20 RM24 RM27 RM30
RGM 8 RGM 10 RGM 12 RGM 16 RG M 20 RG M 24 RG M 27 RG M 30
130 1.00
140 1.05 1.00
150 1.10 1.05
160 1.15 1.09 1.00
180 1.24 1.18 1.08 1.02
200 1.33 127 1.16 1.09
220 1.42 1.35 1.24 1.16 1.00
240 1.50 143 131 1.23 1.06
250 1.47 1.35 1.27 1.09
260 1.50 1.38 1.30 112 1.00
300 1.50 143 1.23 1.10 1.00
320 1.50 1.28 1.15 1.04
330 1.31 1.17 1.07 1.00
350 1.36 1.22 1.1 1.04
410 1.50 1.35 1.23 1.16
480 1.50 1.37 1.28
550 1.50 141
610 1.50
Prnin [mm] 130 140 160 175 220 260 300 330
et sp [mm] 65 70 80 88 110 130 150 165

I‘IpomexyToqule BENNYMNHBI NMONy4yarOTCA C NOMOLULbIO nuHenHown nHTEPNONALUNU.

5. HanpasneHue Harpysku: nonepeuyHas

5.1 PaspyLwieHue no ctanu Ana MakCMmasnbHO Harpy>KeHHOro aHkepa ®
XapaKTepHoe W pacyeTHoe conpoTueneHue AnAa oAUHOYHbIX aHKepoB

Tun aHkepa RGM8 | RGM10 | RGM12 | RGM16 RGM 20 RGM 24 RGM 27 RG M 30

gvz A4‘ C |gvz AA‘ C [gvz A4‘ C [gvz A4‘ C |gvz AA‘ C |gvz AA‘ C |gvz AA‘ C |gvz All‘ c
Xopawrepuoe conpormenewne Vi [kN] [10.0] 13.0° [15.1] 200 [p1.8] 30 [40.8| 550 [637| 860 |[920| 1240 |119| 161.0 |[146.0] 196.0
Pacuerioe conpormanewne Vg [kN] | 7.6 3.2\10.212.1 131]\15.217.51&9\23.832.735‘2\44.0 51.0 55.0‘88.8 734 79.2‘988 9.5 103.0‘128.5118.7125.9‘157.1

5.2 Pblua>kHoe paspylueHue ana aHkepa, YCTaHOBIeHHOro B Hanbonee He6naronpuaTHLIX ycnosuax "
Vg =V H“dv Xy x5 X1y

XapakTepHoe 1 pacyeTHOe CONpOoTUBIIEHUEe [NA OAUHOYHBLIX aHkepoB B 6eToHe C20/25

Tun aHkepa RM8 RM 10 RM 12 RM 16 RM20 RM 24 RM27 RM30
RGM 8 RGM 10 RGM 12 RGM 16 RG M 20 RG M 24 RG M 27 RG M 30

gvz‘A4‘C gvz‘A4‘C gvz‘A4‘C gvz‘Atl‘C gvz‘All‘c gvz‘A4‘C gvz‘M‘C gvz‘Atl‘c

pcbexr. mybuna akkeposkn hr  [mm] 80 90 110 125 170 210 250 280

HepacTtaHyTbiii 6eToH, AManasoH Temnepatyp ot -40 °C no +50 °C

XapakTepHoe conpoTuenenme V”Hk'cp [kN] 42.0 59.1 86.8 1316 2237 3315 4378 4292

PacietHoe conpotuanenme van,cp [kN] 28.0 394 57.9 87.7 149.1 2210 2919 286.2

" Harpysku nencteutensHbl Ana peasbosbix Wwnunek RG M 1 kK 3HayeHaM TemnepaTypbl B OCHOBaHuM kpennenna T < + 50 °C.
Y Vi
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5.3 OTkon Kpaa 6eToHa ANA aHKepa, YyCTaHOBNEHHOro B HE6naronpumATHeIX ycnosuax "

_ 0 n
Viede = Vage X foy Xfay Xfg v

XapakTepHoe 1 pac4eTHOe CONpOTUBNEHUE ANA OAUHOYHBLIX aHKepoB B 6eToHe C20/25,

YCTaHOBJIEHHbIX OKOJ10 KpaA Ha pacCcToAHUMN cmin

Tun aHkepa RM38 RM10 RM 12 RM 16 RM20 RM24 RM27 RM30
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 27 RG M 30

gvz‘All‘ c gvz‘All‘ c gvz‘All c gvz‘M.‘ c gvz‘All‘ c gvz‘M.‘ c gvz‘All‘ c gvz‘AA‘ c

HepacrtaHyTbiii 6eToH, AMana3oH temneparyp ot -40 °C go +50 °C

Muk. kpaesoe paccrosne ¢ o [Mm] 40 45 65 65 85 105 126 140
Xapakrephoe conporusnenme gy - [kN] 38 49 73 10.3 18.1 268 376 46.8
Pacseroe conporuenenme Py o [kN] 25 33 48 6.9 121 17.9 250 312

) BHaueHUA AencTBUTENbHBI ANA Pe3bboBbiX Wnunek RG M 1 Kk 3HaueHnAM TeMnepaTypsl B MecTe kpennerua T < + 50 °C.

5.3.1 BnuaHue npoyHocTn 6eTOHa NPU NornepeyHomn Harpyske

f ek, cube (150
bV =T o
4 25
Knaccel npouHocTn 6etoHa | MpoyHocTb uMnuHapa Ha cxatue | po4HOCTb Ky6uKa Ha cxkaTue ®akTop BAnAHUA
fek, cyl fek, cube (150) fo,v
[N/mm?] [N/mm?] []
C12/15 12 15 0.77
£16/20 16 2 0.89
€20/25 20 25 1.00
C25/30 25 30 1.10
€30/37 30 37 122
£40/50 40 50 141
C45/65 45 55 1.48
£50/60 50 80 156

5.3.2 BnuaHue HanpaBneHusa AeNCTBUA Harpy3Kku

fOt,V =10 e 0° < oy < bb°
1
foy=——""—""""— 8m Bh° < ay £90°
oV - v =
cos oy *+ 0.5 -sin oy
foy =20 am 90° < ory < 180°
Yron oy ®akrop Bnuanma fy
H 3oHa 3
3oHa 1: 0°-55° 1.00
30Ha 2: 60° 1.07
3oHa 2: 70° 1.23
3oHa 2: 80° 1.50
3oHa 2: 85° 1.7
3oHa 3: 90°-180° 2.00
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5.3.3
5.3.3.1
[na TonwwmHel 6etorahz 1.5 - ¢

Bnuanue oceBoro n KpaeBoro paccToAHUA
Ha oaMHOYHbLIN aHKep BAUAET TONBbKO OAMH KpaW

[na TonwmHel 6etorah < 1.5 - ¢

n=1
fsc,\/ =

1.0 1.2 14

1.6

Daxrop ana oguHouHoro akkepa fg, V"

Kpaesoe paccroaHue = c/c,i, wm (h/1.5)/c iy

20 22 24 26

28 3.0 32 34 3.6

3.8

4.0

1.00 | 131 1.66

2.02

241

283 | 326 | 372 | 419

469 | 520 | 572 | 627 | 683

4

8.00

[MpOMeXyTOUHbIe BENMYMHBI NOMNY4aloTCA C MOMOLLIO NMHENHON UHTEPNONALIMN.

5.3.3.2 Ha napy aHKepoB BAUAET TONbKO OAMH KpaW

[na TonwmnHel 6eToHah2 1.5 - ¢

1 paccToaHW Mexay aHkepamn s £ 3 - ¢

[Ona TonwmHel 6etoHah < 1.5 - ¢

1 paccToaHuin Mexy aHkepamu s £ 4.5 - h

info@fischer24.ru

h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
[nas>3.c Onas>45-h
h
f n=2 _ i n:225-5'h X1‘—5 @
sc,V sc,V
B-Coin | Coin
Mpome>xyTok (Dakrtop anA aHKepHOW napbl fsc’\," =2
$/Cmin Kpaesoe paccrtosaHue = c/c,i, wnm (h/1.5)/c i
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 4.0
1.0 067 | 084 1.03 122 143 1.85 188 | 212 236 | 262 | 289 | 3.16 | 344 | 373 | 403 | 433
15 0.75 | 093 112 1.33 1.64 177 | 200 | 225 | 250 | 276 | 303 | 331 | 360 | 389 | 419 | 450
20 0.83 1.02 122 143 1.65 189 | 213 | 238 | 263 | 290 | 3.18 | 346 | 375 | 405 | 435 | 467
25 0.92 1.1 1.32 1.64 1.77 200 | 225 | 250 | 277 | 304 | 332 | 361 | 390 | 421 | 452 | 483
30 1.00 1.20 1.42 1.64 188 | 212 | 237 | 263 290 | 3.18 | 346 | 3.76 | 4.06 | 4.36 | 468 | 5.00
35 1.30 1.62 1.75 199 | 224 | 250 | 276 | 304 | 332 | 361 | 391 | 421 | 452 | 484 | 517
4.0 1.62 186 | 210 | 236 | 262 | 289 | 3.17 | 346 | 3.75 | 405 | 436 | 468 | 500 | 533
45 196 | 221 247 | 274 | 302 331 360 | 390 | 420 | 452 | 484 | 517 | 550
5.0 2.33 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
5.5 2.71 299 | 328 357 | 388 | 419 | 450 | 482 | 515 | 549 | 583
6.0 283 | 3N 341 371 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 324 | 354 | 384 | 416 | 447 | 480 | 513 | 547 | 582 | 6.17
10 3.67 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 | 476 | 510 | 544 | 579 | 6.14 | 650
8.0 457 | 491 | 525 | 559 | 595 | 630 | 6.67
85 506 | 540 | 575 | 6.10 | 647 | 6.83
9.0 520 | 555 | 590 | 626 | 6.63 | 7.00
95 569 | 6.05 | 642 | 679 | 7.17
10.0 621 | 658 | 695 | 7.33
11.0 7.28 | 767
12.0 8.00
I_IpomexyTquble BENMYNHbI NONy4yatoTCA C MOMOLLbIO nMUHEenHon nHTEpNONAUNK
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5.3.3.3 Ha pap aHkepoB BNUAET TONbKO OAUH Kpaw

[na TonwwmHel 6etorahz 1.5 - ¢ [na TonwmHel 6etorah < 1.5 - ¢
1 paccToAHUN Mex[y aHkepamn s S 3 - ¢ 1 paccToaHnit Mexay aHkepamui s £ 4.5 - h
i 2 3CES Stz e i 1 _Lhesytsgrsgt
sc,V = 3 s,V - 3
N-Cpip Cmin NCryip
Onas>3.c > s'=3.¢ Onas>456-h - s'=45-h
P (3T tSp gt e ot sy gt
sc,V = 3 sc.V - 3
€ pip Cmin M-Cpip
@ n=vyucno Harpy>eHHbIX aHKepoB
6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp

6.2 MonepeyHas Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp i VRd,c

63 KOMGMHMPOBBHHBH pacTtaruesaloLlan U NonepeyHana Harpyska:
h h
N Vv
S )
Npg Vg

NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun
Ha OAMHOYHBIN aHKep.
NRq:VRqd = 3HauyeHMA pacyeTHOro COMpPOTMBIIEHUA C YHETOM 3aMnacos NPOYHOCTY.
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7. NocnepoBaTenbHOCTbL MOHTaX<a

hef | thix hef L tix
\ \

0 0095056 00| slasw 0 0060 6 075

o IR s TR T T o N AR S TV T T
IR . inst | fo AN /;//h inst
do) KDl RGM8x..-M16x... de | MO do) KDl RGM20x..-M30x... o [ m
ness (Ve SEVA RS »4{71 ANSAASIEAIC IS DA{T

4
SO OOODOO°D°O°//V sw Jo L. O O~>//f/ sw
00Ol 0 LD L 0o OJF
ho ho
8. XapaKTepMCTMKM aHKeposB
Tun aHkepa RM8 RM 10 RM 12 RM 16 RM20 RM24 RM27 RM30
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RG M 24 RGM 27 RG M 30
gvz‘A4‘ c uvz‘All‘c gvz‘M‘C gvz‘A4‘C gvz‘M‘ c uvz‘All‘ c gvz‘A4‘ c gvz‘M‘ c

Amametp pe3s6el M8 M 10 M 12 M 16 M 20 M 24 M 27 M 30
HomuHanbHbIH AHAMETP CBepnEHNs 0TBEpCTHS dg  [mm] 10 12 14 18 25 28 32 35
Tny6uka ceepnenms hg  [mm] 80 90 110 125 170 210 250 280
Sdchekruanon tyGuna ankeproro kpennenns o [wm] 80 90 10 125 170 210 250 280
Orsepcrue ¢ sasopow & npukpennsewoi fetann ;. [Mwm] <9 <12 <14 <18 =22 <26 =30 =33
Paswep nop knioy SW o [mm] 13 17 19 24 30 36 41 46
Tpebyemin momeHT saTaxKH Tinst  [Nm] =10 =20 =40 <60 <120 <1560 <200 <300
MukaonsHas TonwYHa GeTounoi erann by (vl 130 140 160 175 220 260 300 330
MunumansHoe ocesoe paccrosHue Spin [MM] 40 45 55 65 85 105 125 140
MuumanbHoe kpaesoe paccroskie Conin [MM] 40 45 55 65 85 105 125 140

9. BpeMH CXBaTblBaHMA U OTBEep>KAeHuAa

Temnepatypa ocHoBaHuA
AHKepHOro KpenneHua

cyxom 6eToHe

Bpemn oTBep>xaeHua B

Bra>kHom 6eToHe

-6°Cpox0°C
+0°Cpo10°C
+0°Cpo10°C
>+20°C

4 yac.
45min.
20min.
10min.

8 va

C.

90min.
40min.
20min.

Tunbl aHkepoB oT RG M 8 no RG M 27 moryT 6biTb YCTaHOBNEHbLI B CYXOM MM MOKPOM 6€TOHEe UMK B 3aNnTbiX BOOON OTBEPC-
TUAX, 3@ UCKNIOYEeHNEM MOpcKol Boakl. AHkepbl Tnna M 30 moryT ycTaHaBnMBaTbCA TONBKO B CYXOM MM MOKPOM 6eToHe.

CocrosaHue Ha 01,2006
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10. MexaHnuyeckue xapakTepucTuKkun

Tun aHkepa RGMS8 | RGM10 | RGM12 | RGM16 | RGM20 | RGM24 | RGM27 | RGM30
gvz‘ A4‘ c gvz‘ A4 ‘ c gvz‘ A4‘ c gvz‘ AA‘ c gvz‘ AA‘ c gvz‘ A4‘ c gvz‘ A4‘ c gvz‘ A4‘ c

TInoWOAs nanepesHoro cesenn A, [wm?] | 366 56.0 843 167.0 2450 3530 459.0 5610

T T

MOMEHT CONpOTHBEHHA CTEpKA GHKEPD Woomml] | 312 62.3 1092 2775 5409 9355 1387.0 18742

Tlpenen Teky3ecTH Crepxis ahkepa fy, [N/mw]|420]450|560|420|450|560| 420|450| 560 |420] 450 560|420 |450| 550|420 | 450| 560|420| 450|560 | 420|450 560

Mpegen npouwoctu wa pactaxewne owkepa f - [N/mm?][520] 700 |520] 700 |520) 700 |520] 700 |520| 700 |520/ 700 |520/ 700 (520 700

11. OuarpaMmbl Harpy3oK Ana criydas pacTAX>KEHUA B HePacTAHYTOM 6eToHe
(fex cube (200) = 30 N/mm?)

Harpya«a [kH]
40

Harpyaxa [kH]
40

Harpyaxa [kH]
60

Harpyska [kH]
50

RG M8 RM 10 RGM12 RGM16
50 A 125
30 it 30 \
40 100 Q\N
20 20 30 75 I
20 50
10 10
10 25
0 T T T 0 0 T T T 0 T T T
[ 10 15 20 o 5 10 20 0 5 10 15 20 0 10 15 20
Cmeuenve [mm] Cmewerue [Mm] CmewyeHve [mm] Cmeluerve [Mm]
HarpysKa [kH] Harpyska [kH] Harpyszka [kH]
200 250 400
RG M20 RG M24 RG M30
200 /
150 T 300
150
100 200
100
50 100
50
0 T T T 0 T T T 0 T T T
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
Cmeuenue [mm] Cmeuenne [Mm] CmewyeHve [Mm]
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NMubvexkumonubin coctas fisher FIS V u FIS VS
Pacyer aHkepa COrfiacHO TexHUYeckux ycnosuii fischer

1. Tunwl

JI— ]

FIS AM 6 - pesbboBas LiNubka
C NPAMbIM XBOCTOBMKOM

FIS AM 6 - pesbbosas wnunska (A4 n C)

C NMPAMbIM XBOCTOBMKOM

s i

RG M 8 -M 16 - pesbbosasn wnunbka (gvz)
C BHELWHVM LWWECTUITPaHHWKOM Ha XBOCTOBUKE

RG M 8-M 16 - pesbbosan wnunska (A4 n C)

C BHEWHUM LWIECTUITPAaHHWUKOM Ha XBOCTOBUKE

i Sl

RG M 20 - M 30 - pesbboBas Lwinunska (gvz)
C NPAMbIM XBOCTOBUMKOM

RG M 20 - M 30 - pess6ogan wnnbka (A4 u C) FIS VS - NhbekunoHHble cocTasel FIS VS 150 C,
C NPAMBIM XBOCTOBUKOM FISVS 100 P, FISVS 360 S

FISV - NHbekumoHHeIi coctas FISV 360 S, FISV 950S

XapakTepucTUKK 1 npeMmyLLecTea

T . . Kn .
® Esponelickuii TexHudeckuit ponyck, Onuma 77, o roapo

6esonacHocTn

® [IpurofeH Ans HEPacTAHYTOro GeToHa. sbiwe F 120
®  BLICOKOID(EKTUBHbIN FMBPYHBI COCTAB NO3BONAET E?'BM 004
BbIAEPKMBAT GOMbLLME HArPy3KU NPAKTYECKM (1 mapra )

BO BCEX CTPOUTENbHbIX MaTepuanax.

® YHuBepcanbHas cucTema KpenneHusa Ana LWMPOKOro UCNonb30BaHWA Ha CTPOWUTENbHbIX MNOLLaAKaX. b

® AHKepHOE KpeneHue C NMOMOLLbIO XMMWYECKOro COCTaBa He BbI3biBaeT MNOABMEHWA CKM pacnopa e
1 MO3BONAET YCTaHOBKY C MarbiMy OCEBbIMW 11 KPAEBbLIMU PACCTOAHUAMM.

® FonblUO acCOPTUMEHT akceccyapos obecrneyrBaeT MHOroobpasve npuMeHeHA.

® CneuvanbHan netHas Bepcua pacteopa FIS VS ¢ 6onblunm BpeMeHeM OTBEPXKAeHUA NpeHasHavyeHa
LNA NPYMEHEHNA B TPOMUYECKNX YCIOBUAX.

® PApg 0onyckoB oxBaTbiBaeT 0611acTi NPYMEHEHA NMOYTU BO BCEX CTPOUTENbHbIX MaTepuanax ¢ rapaHtuei
MaKcKManbHOM HalexXHOCTH.

) YcnoBus npUMeHeHus, ykasaHHble B EBponeiickom TexHuyeckom J[lonycke, MOTYT OTANYATLCS OT YCNOBWIA,
yKa3aHHbIX B laHHOM TexHn4yeckoM CrpaBoyHuMKe.

Marepuansi

PesbboBoi cTEpKeHb:  YrnepoducTas cTanb, knace npouHoctv 5.8, oumntkoBaHHan (5 M) 1 naccusmpoBaHHas (gvz)
Hepxasetoian ctans 1.4401 unn 1.457 1 B cooTseTcTBumM co ctaHaaptom AlSI 316 nnn 316 Ti
BbicokokoppoaunoHHocTorikas ctank 1.14529 (C)

VIHbeKUMOHHBIN cocTas:  BuHunacteposas cMona (He cogepykallasn CTvpona), LEMEHT, KBapLIEBbIN MECOK 1 OTBEPAUTENb
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2. MNMpepenbHble Harpy3Ku AN OQUHOYHbLIX aHKEPOB

npu 60nbLIKNX OCEBbLIX U KpaeBbiX paccToaHmnax !
CpenHue 3HauyeHuAa

Tun aHkepa FISV FISV FISV FISV FISV FISV FISV FISV
FISAM6 RGM38 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 30
guz ‘M‘ c| gu ‘M‘ c| gu ‘M c| gu ‘M‘ c| guz ‘M‘ c| guz ‘M‘ c| guz ‘M‘ c| guz ‘M‘ c

HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C

pacrarusaowos (0 20/26 N [kN] | 10.6%| 14.1% | 19.0*| 256" | 30.2"| 40.6" | 43.8" | 69.0" | 81.6" | 88.8 |127.4"| 1354 |183.6"| 195.5 2900

Harpyska

£50/60 N, [kN] |10.6%| 14.1* | 19.0%| 256" | 30.2*| 40.6* | 43.8* | 69.0* | 81.6" |109.9|127,4%| 171.5"| 183.6%|247.1*| 291.7*| 392.7"
nonepesnas = (20/26 V, [kN] | 637 | 8.4% | 11.4%) 164" | 18.1%] 24.4* | 26.3" | 364" | 49.0 | 65.9" | 76.4* | 102.9*|110.1*|148.3" 176.0"| 235.6"

" Harpysku oTHocATCA K pe3b00BbIM LWNubkam fischer, ycTaHOBNEHHbIM B CyxOM MaTepuane OCHOBaHWA Npu yCnosmu TLla-
TeNbHOW OYMCTKM NPOCBEPNEHHOro OTBEPCTMA (OYMCTKa C MOMOLLILIO LLIETKM U NPOYBOYHOIO UHCTPYMEHTa) U Npu Temnepa-
Type ocHoBaHuA B 30He coctaBa T <+ 50 °C (cmoTpuTe Takxke pasgen «[locnenoBatensHOCTb MOHTaXan).

") PaspylueHue ctanu - onpenensaiownin BUa paspyLueHuns.

3. XapakTepHble, pacyeTHble U peKoOMeHAyeMble Harpy3Ku anfa OAUHOYHbIX aHKEPOB

npu 60nbLUKNX OCEBLIX U KpaeBbiX paccToaHmnax '
XapakTepHble Harpysku

4

Tun ankepa FISV FISV FISV FISV FISV FISV FISV FISV
FISAM6 RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RG M 30
gvz‘M.‘ c gvz‘A4‘ ® gvz‘A4‘ ® gvz‘Ad.‘ c gvx‘Ad‘ ® gvz‘A4‘ ® gvz‘Atl‘ ® gvz‘Ad‘ c
HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C
pacrarusaouas € 20/25 Ny [kN] 102 18.1 254 373 56.5 769 1140 1425
Harpyska
C50/60 Ngy [kN] |105] 110 [190 1956 275 437 66.2 90.0 1335 166.8
nonepewnan > (20/25 Vg [WN] | 52| 70 | 95| 128 |151] 203 |[219] 295 |408| 550 |63.7] 858 [918] 1236 [1469 1964
PacueTHble Harpysku
Tun ankepa FISV FISV FISV FISV FISV FISV FISV FISV
FISAM 6 RGM 8 RGM 10 RGM 12 RGM 16 RG M 20 RGM 24 RG M 30
gvz| A4 C [gvz|A4| C |gvz|A4| C |gvz| A4 C [guz| A4 C |guz| 4] C guz|Md|Cguz|me]C
HepacTtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C
pacrasaouan € 20/25 Ny [kN] 57 101 14.1 207 314 427 633 792
Harpyska
C50/60 Nyg [kN] 6.1 109 153 23 368 50.0 742 92.7
nonepesnan = 20/25 Vg [kN] 4.2\4.5\ 56 7.5\ 8.2‘1[].2 12.1\13.0\15.2 17.5\13.9\23.5 32.7\35.2\44.0 51.0\55.0\33.3 73.4‘79.2‘98.8116.7‘125.9‘157.1
PekomeHgyembie Harpysku 2
Tun ankepa FISV FISV FISV FISV FISV FISV FISV FISV
FISAM 6 RGM 8 RGM 10 RGM 12 RGM 16 RG M 20 RGM 24 RG M 30
gvz‘M.‘ ® gvz‘A‘l‘ @ gvz‘A4‘ @ gvz‘Ad.‘ [ gvz‘A4‘ ® gvz‘A4‘ ® gvz‘All‘ @® gvz‘Ad.‘ c
HepacTtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C
pacrasaouan € 20/25 Ny [KN] 40 72 10.1 1438 224 305 452 56.5
Harpyska
C50/60 Ny [kN] 44 78 10.9 173 263 367 53.0 66.2
monepowss  2020/25 Vg [N] | 3.0]3.2] 40|54 59]7.3)86]93]116/125]13.5169]233|26.2|314|36439.3]49.0|524| 56.6] 70.6| 83.3 | 89.8|112.2

" Harpysku oTHOCATCA K pe3b60BbIM LWNunbkam fischer, ycTaHOBNEHHBIM B CyXOM MaTepuane OCHOBaHWA NpW yCnoBuu TLla-
TENLHOW OYMCTKN NPOCBEPNEHHOIO OTBEPCTUA (O4MCTKA C MOMOLLLIO LLIETKU U MPOAYBOYHOIO UHCTPYMEHTA) U Npu Temnepa-
Type ocHOBaHUA B 30He kpenneHua T <+ 50 °C (cmoTpuTe Takxxe pasmnen «[locnenoBaTenbHOCTb MOHTaxan).

2 YuTeHbl K0adGULMEHT 3anaca NPOYHOCTH Ana MaTepunana YM n koadpdULKMEHT 3anaca NPOYHOCTU Mo Harpyske yL = 1,4,
KoadduuneHT sanaca npouHocTn ana matepuana yM 3aBUCUT OT TUNa aHkepa.
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4, HanpaBneHue Harpysku: pacta>keHue t
4.1 PaspylieHue ctanu ana makCMManbHO Harpy>KeHHOro aHkepa O
XapaKTepHoe COnpoTUBIIEHUE U PAaCYETHOE COMpoT nna on X aHKepoB
Tun aHkepa FISAM6 RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RG M 24 RG M 30
gvz A4‘ C |gvz A4‘ C |gvz| A4 ‘ C |gvz A4‘ C |gvz A4‘ C|gvz| A4 ‘ C |gvz| A4 ‘ C |gvz| A4 ‘ c
Xapakrephoe conporwenenwe Npy o [kN]| 10| 14 |18 26 |30 41 |44| 53 |82 110 |127 172 184 247|292 393
Pacsorvos conporvenewe  Npy o [KN] | 7.0| 75| 9.4|12.813.7]17.1]20.2121.7|27.1/28.431.6/39.3]54.8)58.6|73.3) 85.6| 917 114.81232132.1164.7195.8210.0)261.8
4.2 PaspylueHue B pesynbraTte BbipbiBa/BblAiepruBaHvA He ABNAETCA ONpeaenaiowmm.
4.3 PaspylLuieHue 6eToHa No KOHYCY M pacTpeckuBaHue ana aHkepa,
YyCTaHOBJIEHHOrO B Han6ornee He6naronpuATHbIX ycrnosusax "
Npgo=ND - fyy-fo-f Mg =N e fonfoso - fosp
.C Rd,c - 'bN " 's e Rd, sp Rd.c "'b,N "'s,sp " le,sp T th
XapakTepHoe 1 pacyeTHOe CONpoTUBIIEHUE [NA OAUHOYHBLIX aHKepoB B 6eToHe C20/25
Tun ankepa FISV FISV FISV FISV FISV FISV FISV FISV
FISAMG RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RG M 24 RG M 30
gvz‘All‘c gvz‘A4‘C gvz‘All‘c gvz‘Atl‘C gvt‘All‘c gvz‘A4‘C gvz‘M‘c gvz‘Atl‘c
pcbexr. mybuna awkeposkn he  [MM] 60 80 90 110 125 170 210 280
HepacTtaHyTbiii 6eToH, AnanasoH Temnepatyp ot -40 °C no +50 °C
XapakTepHoe conpoThBnekMe Nan,c [kN] 10.2 18.1 254 373 56.5 76.9 114.0 1425
Pacsernoe conporuenenne  N'py . [kN] 5.7 101 141 207 314 42.7 63.3 792

" Harpysku OTHOCATCA K pe3b60BbIM LUNWbKam fischer, ycTaHOBNEHHBIM B CyXOM Matepuane OCHOBaHWA Mpu yCrnosuu Tula-
TENbHOW OYNCTKM NMPOCBEPNEHHOIO OTBEPCTUA (OUYNCTKA C MOMOLLBIO LLIETKMU U MPOAYBOYHOIO MHCTPYMEHTa) 1 Npu Temnepa-
Type ocHoBaHuA B 30He kpenneHua T <+ 50 °C (cmoTpuTe Takxke pasnen «[locnefoBaTenbHOCTL MOHTaXan»)

4.3.1 BnuaHue npoyHocTM 6eTOHa B Cyyae pacTA>XKeHUA
Knaccel npouHocTu 6etoHa | MpouHocTs uunuuapa Ha | MpouHocTk Ky6uka Ha cxaTtue ®akTop BnnAHUA fb,N
oxatue foy oyl fek, cube (150) FISV FISV
IN/mm?] IN/mm?] SRGM 10 2RGM 12
C12/15 12 15 0.70 0.70
C16/20 16 20 0.85 0.85
€20/25 20 25 1.00 1.00
C25/30 25 30 1.01 1.02
€30/37 30 37 1.03 1.06
C40/50 40 50 1.06 1.12
C45/55 45 55 1.07 1.15
€ 50/60 50 60 1.08 1.17
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N

PacctosaHue s Qakrop snuanma fg [-]

FISV FISV FISV FISV FISV FISV FISV FISV

FISAM 6 RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RG M 24 RG M 30

[mm] gvz‘A4‘C gvz‘All‘C gvz‘All‘C gvz‘A4‘C gvz‘A4‘(: gvz‘A4‘C gvz‘All‘C gvz‘All‘C
I 0.67 0.63
45 0.69 0.64 0,63
55 073 0,67 0.65 0,63
65 0.77 0.70 0.68 0.65 063
85 0.85 0.77 0.74 0,69 067 063
100 0.92 081 0.78 0.73 0.70 0.65
10 0.94 0.83 0.79 0.74 071 0.65 063
120 1.00 0.88 0.83 0.77 0.74 0.68 0.64
140 0.94 0.89 0.82 0.78 071 0.67 0.63
160 1.00 0.94 0.86 0.82 0.74 0.69 0.64 4
180 1.00 091 0.86 0.76 0.71 0.66
220 1.00 0.94 0.82 0.76 0.70
250 1.00 087 0.80 0.72
340 1.00 0.90 0.80
420 1.00 0.88
560 1.00
s [mm] 40 40 45 55 65 85 105 140 @
Seul [mm] 120 160 180 220 250 340 420 560

[MpomexxyTouHble BENNUYNHBI MOMYyYatoTCA C MOMOLLbIO NMUHENHOW MHTepnonaLmnmn

4.3.2.2 Influence of edge distance

2
fo =035 + ——+ 0.6 x—
Ser N SaN
Kpaesoe ®akrop snmanma f [-]
paccTosHue ¢ FISV FISV FISV FISV FISV FISV FISV FISV
FISAM6 RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RG M 24 RGM30
[mm] gvz‘All‘c gvz‘A4‘C gvz‘All‘C gvz‘A4‘C gvz‘A4‘C gvz‘A4‘C gvx‘M‘C gvx‘M‘C
40 0.75 0.64
45 0.81 0.68 0.64
56 0.93 0.76 0.71 0.64
60 1.00 0.81 0.75 0.67
80 1.00 0.91 0.79 0.73
86 0.96 0.83 0.76 0.64
90 1.00 0.86 0.79 0.66
110 1.00 091 0.74 0.65
125 1.00 0.80 0.70
140 0.86 0.75 0.64
170 1.00 0.85 0.71
210 1.00 0.82
280 1.00
Cmin [mm] 40 40 45 55 65 85 105 140
CorN [mm] 60 80 90 110 126 170 210 280

[MpOMeXyTOUHbIe BENMYMHBI NOMNY4aloTCA C MOMOLLLIO MMHENHON MHTEPNONALIMN.
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

S
fs,sp: 1.0+ -0.5
Sersp
PacctoaHue s ®dakrtop BnuAHUA fs,sp [-]
FISV FISV FISV FISV FISV FISV FISV FISV
FISAM 6 RGM 3 RGM 10 RGM 12 RGM 16 RG M 20 RG M 24 RG M 30

[mm] gvz‘A4‘c gvz‘All‘c gvt‘All‘c gvz‘A4‘c gvz‘A4‘c gvz‘All‘c gvz‘All‘c gvz‘M‘c

I 0,67 0.59

45 0.69 0.60 0.59

55 0.73 0,63 0561 0.58

65 0.77 0.65 0.64 0.60 0.58

85 0.85 0.69 0.68 0,63 0.60 0.60

10 0.94 0.74 0.72 0.66 0,63 0.63 0.60

120 1.00 0.77 0.75 0.68 0.64 0.64 0.62

140 0.82 0.79 0.71 067 067 063 0.63

160 0.86 0.83 0.74 0.69 0.69 0.65 0.64
4 200 0.95 0.92 0.80 0.74 0.74 0.69 0.68

220 100 0.96 083 0.76 0.76 0.71 0.70

240 1.00 0.86 0.79 0.79 0.73 071

330 100 0.89 0.89 082 0.79

420 1.00 1.00 0.90 0.88

520 1.00 0.96

560 1.00

@ S [mm] 40 40 45 55 65 85 105 140 @
Seusp [mm] 120 220 240 330 420 420 520 560

[MpoMeXXyTOUHbIe BENMYMHBI NOMNYYalOTCA C MOMOLLLIO MMHENHON MHTEPNONALIMN.

4.3.3.2 BnvAaHue KpaeBbiX pacCTOAHUIA

2
o= 0.35+ +0.6 x—
Sersp S 5
Kpaesoe ®DakTop BnMAHUA fc’Sp [-]
paccToaHue ¢ FISV FISV FISV FISV FISV FISV FISV FISV
FISAM6 RGM8 RGM 10 RG M 12 RG M 16 RG M 20 RG M 24 RG M 30
[mm] gvz‘All‘C gvz‘A‘l‘C gvz‘All‘C gvz‘All‘C gvz‘A4‘C gvz‘A4‘(: gvz‘M‘(: gvz‘M‘(:
40 0.75 0.55
45 0.81 0.58 0.56
56 0.93 0.64 0.61 0.53
60 1.00 0.67 0.64 0.55
65 0.70 0.66 0.57 0.52
85 0.83 0.78 0.65 0.58 0.58
105 0.96 0.90 0.73 0.64 0.64 0.58
110 1.00 0.93 0.75 0.65 0.65 0.59
120 1.00 0.79 0.68 0.68 0.61
140 0.88 0.75 0.75 0.66 0.64
210 1.00 1.00 0.85 0.81
260 1.00 0.94
280 1.00
Crin [mm] 40 40 45 55 65 85 106 140
Corsp [mm] 60 110 120 165 210 210 260 280

HDOMEX\/TONHbIe BENUYMHBI MONy4yarTCA C NOMOLbIO nUHenHon nHTEPNONALUNU.
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4.3.3.3 BnuaHue TonwmHel 6eToHa

2z

=l < s
2-h ef, sp

TonwmHa h Qaktop snuanms fy, [-]
[mm] FISV FISV FISV FISV FISV FISV FISV FISV

FISAM 6 RGM 8 RGM 10 RGM 12 RG M 16 RGM 20 RG M 24 RGM 30
100 1.00
110 1.07 1.00
120 113 1.06 1.00
140 125 117 1 1.00
165 1.40 1.31 1.24 112 1.00
190 150 144 136 123 1.10
210 1.50 145 1.31 117
220 150 135 121 1.00
260 150 135 112
270 139 1.15 1.00
310 150 126 110
350 136 119 1.00
410 1.50 1.32 1.1
450 141 1.18
500 1.50 1.27
550 1.35
600 143
640 1.50
B [mm] 100 110 120 140 165 220 270 350
et sp [mm] 50 55 60 70 83 110 135 175
MpPOMEeXXyTOUHbIE BEMUMNHBI MOMY4aloTCA C MOMOLLLIO NTMHENHON MHTEPMNONALIN.
b. HanpaBneHMe Harpy3ku: nornepeyHasa
5.1 PaspylieHue no ctanu Ana MakcumarnbHO Harpy>keHHOro aHkepa @
XapaKTepHoe 1 pacyeTHOe CONpOTUBNEHUE [ANIA ONMHOYHBIX aHKEPOB
Twun aHkepa FISAMG RGM 3 RGM 10 RGM 12 RGM 16 RGM 20 RG M 24 RG M 30

gvz A4‘ C |gvz A4‘ C |gvz| A4 ‘ C |gvz A4‘ C |gvz All‘ C|gvz| A4 ‘ C |gvz| A4 ‘ C |gvz| A4 ‘ c
XapakrepHoe conpoTuBnenme Vegs  [kNI| B 7 10 13 15 20 22 30 4 65 64 86 92 124 146 196
Pacterwoe comporvenewss Vg o [kN) |42 |45 58|76 |82 [102)12.1/13.0[16.2)17.5/18.9[23.6/32.7/35.2]44.0| 51.0| 56.0 | 68.6 | 734 | 79.2 | 98.8 |116.7125.9[157.1
5.2 Pblua>kHoe paspyLueHue ana aHkepa, yCTaHOBMeHHOro B Haubornee He6naronpuATHLIX ycrnosuax '
Vg =V H“dv Xy x5 X1y
XapakTepHoe 1 pacyeTHOe CONpOoTUBIIEHUEe [NA OAUHOYHBLIX aHkepoB B 6eToHe C20/25
Tun aHkepa FISV FISV FISV FISV FISV FISV FISV FISV
FISA M6 RGM 8 RGM 10 RGM 12 RGM 16 RG M 20 RG M 24 RG M 30
gvz‘A4‘(: gvz‘A4‘C gvz‘A4‘C gvz‘A4‘C gvz‘Atl‘C gvz‘All‘c gvz‘A4‘C gvz‘M‘C

pchexr. mybuna akkeposkn hr  [Mm] 60 80 90 110 125 170 210 280
HepacTtaHyTbiii 6eToH, AManasoH Temnepatyp ot -40 °C no +50 °C
A G Wi e (1Y) 204 36.2 50.8 746 113.0 163.8 2280 285.0
Pacdethoe conpotusnenve V"Hd,cp [kN] 136 241 339 49.7 753 102.5 162.0 190.0

" Harpyaku oTHOCATCA K pe3bb0BbiM cTepXHAM fischer, ycTaHOBMEHHbIM B CyXOM Matepuane OCHOBaHWA Mpu yCnosum Tila-
TeNbHOW OYNCTKMN NMPOCBEPNEHHOIO OTBEPCTUA (OYMCTKA C MOMOLLBIO LLETKMU M MPOAYBOYHOIrO MHCTPYMEHTA) 1 Npw Temnepa-
Type ocHoBaHuA B 30He pacteBopa T <+ 50 °C (cmoTpuTe Takxe pasgen «[locnegoBatenbHOCTb MOHTaxXan).
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5.3 OTkon Kpaa 6eToHa ANA aHKepa, YyCTaHOBNEHHOro B HE6naronpumATHeIX ycnosuax "

_ 0 n
Viede = Vage X foy Xfay Xfg v

XapakTepHoe 1 pac4eTHOe CONpOTUBNEHUE ANA OAUHOYHBLIX aHKepoB B 6eToHe C20/25,
YCTaHOBJIEHHbIX OKOJ10 KpaA Ha pacCcToAHUMN cmin

Tun aHkepa FISV FISV FISV FISV FISV FISV FISV FISV
FISAM6 RGM38 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RG M 30
gvz‘M.‘C gvz‘All‘C gvz‘All‘C gvz‘Ad.‘C gvz‘AA‘C gvz‘All‘c gvz‘All‘C gvz‘All‘C

HepacrtaHyTbiii 6eToH, AMana3oH temneparyp ot -40 °C go +50 °C

Muk. kpaesoe paccrosne ¢ o [MM] 40 40 45 55 65 85 105 140
Xapakrepkoe conporuanenme \%p, o [kN] 34 38 49 13 103 17.9 26.8 46.8
Pacsernoe conporuanenme  \p, - [KN] 22 25 33 48 6.9 1.9 179 312

" Harpysku oTHOCATCA K pe3bb0oBbIM CTepXXHAM fischer, ycTaHOBNEHHbIM B CyXOM MaTepuane OCHOBaHWA MpW yCnoBum TLla-
TENbHOM OUYUCTKW MPOCBEPNEHHOrO OTBEPCTUA (OUMCTKA C MOMOLLbIO LLIETKM U MPOAYBOYHOrO WHCTPyMeHTa) (cMoTpute
Takxe pasfen «[locnefoBaTenbHOCTL MOHTaxa).

5.3.1 BnuaHue npouyHocTM 6eTOHa NPU NMornepeyHomn Harpyske

fek cube (150)
25

Knaccel npouHoctu 6etoHa | MpouHocTe uMnuHAapa Ha cxkatne | MpoyHOCTL Ky6UKa Ha c)kaTue Qakrop BnuaHua
fek, cyl fek, cube (150) fo,v
[N/mm?] [N/mm?] [-]
C12/15 12 15 0.77
C16/20 16 20 0.89
€20/25 20 25 1.00
C25/30 25 30 1.10
€30/37 30 37 1.22
C40/50 40 50 1.4
C45/65 45 55 1.48
C50/60 50 60 1.65

5.3.2 BnuaHue HanpaBneHusa AeNCTBUA Harpy3Kkun

fOt,V =10 e 0° < oLy < bb°
1
fy=————————— mn B5°< oy <90°
cos oy + 0.5 -sin oy
foy =20 am 90° < ouy < 180°
Yron oy ®akTop Bnuanna fy v
H 3oHa 3

3oHa 1: 0°-56° 1.00
30Ha 2: 60° 1.07
3oHa 2: 70° 1.23
3oHa 2: 80° 1.50
3oHa 2: 85° 1.7
3oHa 3: 90°-180° 2.00
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5.3.3
5.3.3.1
[na TonwwmHel 6etorahz 1.5 - ¢

Bnuanue oceBoro n KpaeBoro paccToAHUA
Ha oaMHOYHbLIN aHKep BAUAET TONBbKO OAMH KpaW

[na TonwmHel 6etorah < 1.5 - ¢

n=1
fsc,\/ =

1.0 1.2 14

1.6

Daxrop ana oguHouHoro akkepa fg, V"

Kpaesoe paccroaHue = c/c,i, wm (h/1.5)/c iy

20 22 24 26

28 3.0 32

34 3.6

3.8

4.0

1.00 | 131 1.66

2.02

241

283 | 326 | 372 | 419

469 | 520 | 572

627 | 6.83

4

8.00

[MpOMeXyTOUHbIe BENMYMHBI NOMNY4aloTCA C MOMOLLIO NMHENHON UHTEPNONALIMN.

5.3.3.2 Ha napy aHKepoB BAUAET TONbKO OAMH KpaW

[na TonwmnHel 6eToHah2 1.5 - ¢

1 paccToaHW Mexay aHkepamn s £ 3 - ¢

[Ona TonwmHel 6etoHah < 1.5 - ¢

1 paccToaHuin Mexy aHkepamu s £ 4.5 - h

h
(o= _deets n=2 2:h+s |75
stV Th fse v :ﬁx o
min min min
[nas>3.c Onas>45-h
h
f =2 i ﬂ:225.5-h y 15
sc,V sc,V
B-Coin | Coin
Mpome>xyTok (Qakrtop AnA aHKepHOM napbl fsc,V" =2
$/Cmin Kpaesoe paccroaHue = c/ci, wnm (h/1.5)/c i
1.0 12 14 1.6 18 20 22 24 26 2.8 30 32 34 36 38 4.0
1.0 0.67 0.84 1.03 1.22 143 1.65 188 | 212 | 236 | 262 289 | 3.16 | 344 | 373 | 403 | 433
15 076 | 093 112 1.33 1.64 177 | 200 | 225 | 250 | 276 | 303 | 331 | 360 | 3.89 | 4.19 | 450
20 0.83 1.02 1.22 143 1.65 189 | 2.13 238 | 263 | 290 | 3.18 | 346 | 375 | 405 | 435 | 467
25 0.92 1.1 1.32 1.64 1.77 200 | 225 | 2.50 277 | 304 | 332 | 361 | 390 | 421 | 452 | 483
30 1.00 1.20 142 1.64 188 | 212 | 237 263 | 290 | 318 | 346 | 3.76 | 406 | 436 | 468 5.00
35 1.30 1.62 1.75 1.99 224 | 250 | 2.76 3.04 | 332 361 | 391 | 421 | 452 | 484 | 517
4.0 1.62 186 | 2.10 236 | 2.62 289 | 317 | 346 | 375 | 405 | 436 | 468 | 500 | 533
45 196 | 221 247 | 274 | 3.02 331 360 | 390 | 420 | 452 | 484 | 517 5.50
5.0 233 | 259 | 287 3156 | 344 | 374 | 404 | 435 | 467 | 500 | 533 5.67
55 2.1 299 | 328 357 | 388 | 419 | 450 | 482 | 5156 | 549 5.83
6.0 283 | 31 34 3.71 402 | 433 | 465 | 498 | 631 | 565 | 6.00
6.5 324 | 354 | 384 | 416 | 447 | 480 | 513 | 547 | 582 6.17
7.0 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 6.33
15 411 443 | 476 | 510 | 544 | 579 | 6.14 | 650
8.0 457 | 491 | 525 | 6559 | 595 | 630 | 6.67
85 505 | 540 | 575 | 6.10 | 647 6.83
9.0 520 | 555 | 590 | 626 | 663 7.00
95 569 | 6.05 | 642 | 679 | 7.17
10.0 621 | 658 | 695 | 7.33
11.0 7.28 167
12.0 8.00
I_IpomexyTquble BENMYNHbI NONy4yatoTCA C MOMOLLbIO nNHEenHon nHTEPNONAUNK
fischer =
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5.3.3.3 Ha pap aHkepoB BNUAET TONbKO OAUH Kpaw

[na TonwwmHel 6etorahz 1.5 - ¢ [na TonwmHel 6etorah < 1.5 - ¢
1 paccToAHUN Mex[y aHkepamn s S 3 - ¢ 1 paccToaHnit Mexay aHkepamui s £ 4.5 - h
i 2 3CES Stz e i 1 _Lhesytsgrsgt
sc,V = 3 s,V - 3
N-Cpip Cmin NCryip
Onas>3.c > s'=3.¢ Onas>456-h - s'=45-h
P (3T tSp gt e ot sy gt
sc,V = 3 sc.V - 3
€ pip Cmin M-Cpip

@ N = YUCNO Harpy>XeHHbIX aHKEepPOoB

6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp

6.2 MonepeyHas Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp i VRd,c

63 KOMGMHMPOBBHHBH pacTtaruesaloLlan U NonepeyHana Harpyska:
h h
N Vv
S, S < 12
Npg Vg

NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun
Ha OAMHOYHBIN aHKep.
NRq:VRqd = 3HauyeHMA pacyeTHOro COMpPOTMBIIEHUA C YHETOM 3aMnacos NPOYHOCTY.
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7. NocnepoBaTenbHOCTbL MOHTaX<a

000 OOQ o0 0S0
SO 20 L0000
) RGM8X...-M20x... I de

o

Tuvo L/wOUwO
Lo 0, ‘OO

/V - JTinst

RGM24x..

-M30x.. I de

[@)] [

G0 02020 S0P 0°
ho ho
8. XapakTepucTMku aHKepoB
Tun aHkepa FISV FISV FISV FISV FISV FISV FISV FISV
FISAMG6 RGM 8 RGM10 | RGM12 | RGM16 | RGM20 | RGM24 | RGM30
gvz‘Atl‘ Cc gvz‘All‘c gvz‘M‘ Cc gvz‘A4‘C gvz‘A4‘C gvz‘M‘ Cc gvz‘Atl‘ c gvz‘A4‘c

Amawetp pe3s6el M6 M8 M10 M 12 M 16 M 20 M 24 M 30
HomuHanbHbIi AHAMETp CBepneHNs oTBepcTHS dg  [mm] 8 10 12 14 18 24 28 35
Tny6uka ceepnenns hg  [mm] 60 80 90 10 125 170 210 280
IbcpexTusHas rny6una awkepHoro kpennenms her  [Mm] 60 80 90 110 125 170 210 280
Orsepcrue ¢ 3asopom 8 npukpennsewo gerann g [mm] =7 =0 <12 <14 =18 =y <26 =33
Pasmep nop Koy SW [mm] 10 13 17 19 24 30 36 46
Tpebyemiin momeHT 3aTaXKH Tist  [Nm] <5 <10 <20 <40 <60 <120 <160 =300
MukumansHas ToNWAHG BETOHHOM AeTant hin [MM] 100 110 120 140 165 220 270 350
MunumansHoe ocesoe paccrosHue Spin [(MM] 40 40 45 55 65 85 105 140
Munumansoe kpaesoe paccrosne Cin [MM] 40 40 45 55 65 85 105 140
7? ” 2 4 5 6 10 21 45 64

9. BpeMﬂ CcXBaTblBaHMA U OTBEpI>KAeHUA

Temneparypa kapTpuaxa Bpemsa cxBaTbiBaHuA Temneparypa ocHoBaHua Bpems otBep>kaeHus
(MUHUMYM + 5 °C) FISV FISVS AHKEepPHOro KpenneHus FISV FISVS

-5°Cpno+0°C 24 vac.

+0°Cpno+5°C 180 min. 6 yac.
+5°Cpo+10°C 13 min. 20 min. +5°Cpo+10°C 90 min. 180 min.
+10°Cpo+20°C 5 min. 10 min. +10°Cpo+20°C 60 min. 120 min.
+20°Cpo+30°C 4 min. 6 min. +20°Cpo+30°C 45 min. 60 min.
+30°Cpo+40°C 2 min. 4 min. +30°Cpo+40°C 35 min. 30 min.

rlpVIBeJZIeHHbIe BblLLIE BpEMEeHa OTCYUTLIBAOTCA C MOMEHTa KOHTakTa Mexay I'IOJ'IVIMGDHOIZ cMonon 1 oTBepauTenem B ctatu-
yeckoM cmecuTene. [pu ycTaHoBKe TemnepaTtypa KkapTpuaxa fonxHa 6biTe, no kpaniHen mepe, + 5 °C. [Npun Temnepatypax
Boile + 30 °C -+ 40 °C kapTpnaxu Heob6xoaAnmMo oxnaaute 0o Temnepatypsl + 15 °C vnun + 20 °C. Mpu anuTensbHbIX Bpeme-

Hax yCTaHOBKMW, Harnpumep B crydyae nepepbiBos B pabote, HEO6XOANMO 3aMEHUTL CTATUYECKWIN CMECUTEb
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10. MexaHnuyeckue xapakTepucTuKkun

Tun aHkepa FISAM6 | RGMS8 | RGM10 | RGM12 | RGM16 | RGM20 | RGM24 | RGM30
gvz‘M.‘ c gvz‘All‘ c gvz‘AA‘ c gvz‘All‘ c gvz‘All‘ c gvz‘M.‘ c gvz‘All‘ c gvz‘All‘ c
TInOWORs NanepesHoro cesenn A [l | 201 366 56.0 843 167.0 2450 3530 5610
T T
Mowest conporenenna crepwis ankepa Y [mm®] | 127 312 62.3 1092 2780 5409 9355 1874.2
Tpeen Texysecrn anweproro crepxe . [N/wine?]| 420 450\550 420 450\550 420 45U‘56[] 420 450\5&0 420 450‘560 420 450\550 420 450\550 420 450‘56[]
Megen npouwoctu wa pacraxewne owcepa f - [N/mmi?][520( 700|520 700 |520| 700 |520| 700 |520) 700 |520| 700 |[520] 700 |520| 700
11. Ouarpammebl Harpy3oK A crnyyas pacTaXKeHUA B HepacTAHYTOM 6eToHe
= 2
(fe cube (200) = 30 N/mm?)
oo HarPyzKa ] Harpyska [kH]

Hai H
55 Harpysra [l

H, H!
4o Harpya [

so LA
AN A \
30
40
15
20 30
10
20
10
5
10
FIS V with RG M8 FIS V with RG M10 FIS V with RG M12
0 0 0
0 5 10 15 20 0 5 10 20 0 5 10 15 20
Cmewyerve [Mm] Cmewenve [Mm] Cmewerve [Mm]
500 Harpyaka lkH) 400 Harpyzra [kl
150 N 300 \ Y
100 200
50 100
FIS V with RG M20 FIS V with RG M30
0 0
0 5 10 15 20 0 5 10 15 20

CmewyeHve [mm]

Cwmeuenve [mm]

150

125

100

75

50

25

FIS V with RGM16

5 10 15

20
CmeweHue [mm]

fischer=

194

KPEMEXHBIE CACTEMBI

CocrosaHune Ha 01,2006


https://fischer24.ru

&

fischer24.ru 8 (800) 550-66-24 info@fischer24.ru

NMubvekumonubin coctas fisher FIS V u FIS VS

Pacuer aHkepa cornacHoO TeXHUYeckux ycrnoBui fischer

12. NononHuTtenbHasa rnyébuHa aHKepoOBKU

Komnanus Fischerwerke yctaHoBuna ans aHkepos oT M6 no M30, koTopble KpenaTca C MOMOLLbIO MHBEKLIMOHHBIX COCTaBOB
FIS V n FIS VS nBa nononHWTenbHbIX 3HAaYEHUA ry6uHbl aHKepPoBKU. [Mpn MCnonb3oBaHWM 3TUX 3HAYEHUI ry6uH Heobxo-
AMMO y4nTbIBaTb GaKTOP BANAHNA rYyO6UHbI aHKEPOBKM fpof.

f — he!
hef = h
ef,nom
roe
hef = ¢akTnyeckan rnybrHa aHKepoBKU,
Nefnom = HOMWHanbHas rnybrHa aHKepOBKM B COOTBETCTBMM C Tabnuuen 5.2 1 Tabnuuen 8.

Kpome Toro, dakTopel fg, fe, fs,sp' fc,sp 4 fh,sp LOMKHbI GbITh BEIYMCIEHBI MO NMPUBEAEHHBIM HIXE GOPMynam ¢ NOMOLLIbIO
BEMMYMH Cep N SerN- Corspr Scrsp Y Nef sp YK3aHHBIX B NPUBEAEHHON HUXE TabnuLe.

fo=[1+——|-0.5 f,=|1+——1]-05
S

Sen s

dakTMYeckoe 0CeBOe PacCToAHME MEXOY aHKepamu,
MUHMMasbHOW BEMNYMHBI S B COOTBETCTBUM C Tabnuuen 8,

v

ScrN' Scrsp XapaKkTepHOe 0CeBOe PacCTOAHME And COOTBETCTBYIOLLEN My6UHbI aHKEPOBKMU,
CM. MPUBEAEHHYIO HIXe Tabnuuy.
2 2
C C C C
f.y =035 +——+0.6-—— fup=0.35+—+0.6~ 3
Secin SciN csp S sp
roe
c = dakTnyeckoe KpaeBoe paccTosnHue,
> MUHVMManNbLHOTO 3HaYeHWA C B COOTBETCTBUM C Tabnuuen 8,
SN Scrsp = XxapakTepHoe 0CeBOe PacCTOAHME OMA COOTBETCTBYIOLLEN MMyOuHbI aHKEePOBKY,
CM. NPVBELOEHHYIO HUXe Tabnuuy.
2
h 3
e =| <1.5
min h
roe
h = dakTnyeckan ToNWMHA KOHCTPYKTUBHOIO 3MeMeHTa,

2> MUHMManbLHON TONLWMHLI h B COOTBETCTBUM C Tabnuuein 8.

0
NHd,sp =Npge -y ’fs,sp ' fc,sp i Thet

XapaKkTepucTUKMU aHKepOB ANA pasHbIX 3HAYEHWUI rMy6UHbLI aHKEPOBKUN

FISV FISV FISV FISV FISV FISV FISV FISV
FISAM6 FISAM 8 FISAM10 | FISAM12 | FISAM16 | FISAM20 | FISAM24 | FISAM30
gvz‘A4‘c gvz‘All‘c gvt‘All‘c gvz‘A4‘c gvz‘A4‘c gvz‘A4‘c gw‘All‘C gvz‘M‘C
et Y 50 85 80 9% 140 160 190 240
minh MM 100 100 110 125 180 210 250 310
SerN MM 100 130 160 190 280 320 380 480
Seusp MM 100 180 220 280 480 420 460 480
heg MM 75 9% 110 120 170 210 285 340
minh MM 105 125 140 150 210 260 345 410
Soul MM 150 190 220 240 320 420 570 680
Seusp MM 150 260 280 360 520 420 600 680

[To Bcem pononHUTENbHLIM BONpocaMm, noxanyrcta, 6e3 konebaHuin obpallanTecs B GnvxkanLlyo opraHn3aumnio unv npem-
CTaBUTENLCTBO KoMMaHuu fischer nnbo HeNocpencTBEHHO B HaLL rMaBHbIl OTAEN TEXHUYECKOro 06CHY>XMNBaHMA.

fischer =
CocrosaHue Ha O1/2006 KPEMEXHBIE CUCTEMBI 1956

@


https://fischer24.ru

fischer24.ru 8 (800) 550-66-24 info@fischer24.ru

MNubexkumoHHbie coctaebl fischer FIS V u FIS VS npu kpenneHuu apmatypHbIX NPYyTKOB
Pacyer aHkepa COrfiacHO TeXHUYeckux ycnoBuii fischer

1. Tunwl

ApmaTypHble NpyTkn

FIS V - NHbekumnonHsii cocta FIS V 360 S, FIS V 950S

FIS VS - MHbekumorHeii coctas FIS VS 150 C,
FISVS 100 P, FISVS 360 S

XapaKTepucTUKM 1 NpeumyLLecTBa

® [lpurogeH onA HepacTAHyTOro 6eToHa.

®  Bbicok0apdEKTUBHBIN TMOPUOHBIN COCTaB MO3BONAET BblAepXnBaTh 60NbLLME HArpy3Ky NpakTUYecku
BO BCEX CTPOUTENbHbLIX MaTepuranax.

° \/HMBepCaﬂbHaﬂ cucTeMa KpenmneHua ana WrpokKoro NCrnonb3oBaHnA Ha CTPOUTENbHLIX NoLankax.

° AHKepHOe KpenneHne ¢ NOMOLLIbIO XMMWUYECKOro CoCTaBa He BbI3bIBAeT MOABMIEHUA CUIT pacrnopa 1 No3BonAeT
YCTaHOBKY C MarnbiMy OCEBbIMU N KPaeBbIMU PACCTOAHMAMN.

® HonblIOM acCoOPTUMEHT akceccyapoB obecrneynBaeT MHOroobpasmne npuMeHeHNi.

® (CneuvansHan neTHAs Bepcus pacteopa FIS VS ¢ 6onblumMm BpemMeHem oTBepXAeHnA npeaHasHadyeHa ana npuMeHeHus
B TPOMNYECKNX YCNOBUAX.

L] PFU] AO0MyCKOB OXBaTblBaeT obnactu NPUMEHEHMA MOYTN BO BCEX CTPOUTENbHbLIX MaTepuanax c rapaHTmeﬁ
MakCcUManbHoOm Hane>XHOoCTW.

*) YcnoBus npuUMeHeHus, ykasaHHble B EBponeiickom TexHuyeckom [lonycke, MOryT OTANYATLCS OT YCIOBWIA,
yKa3aHHbIX B JAHHOM TexHuyeckom CrnpaBoyHuKe.

Marepuansi
ApmatypHas cTans: fyk =500 N/mm?, f,, = 550 N/mm?

VIHbEeKLUMOHHBIN cocTaB: BuHunactepoas cMona (He cogepskallan CTMpona), LEMEHT, KBapLIEBbIN MECOK 1 OTBEPAUTENb.
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2. MNMpepenbHble Harpy3Ku AN OQUHOYHbLIX aHKEPOB

npu 60nbLIKNX OCEBbLIX U KpaeBbiX paccToaHmnax !
CpenHue 3HauyeHuAa

Tun aHkepa FISV2 8

FISV2 10 ‘ FISV® 12 ‘ FISV 2 14 ‘ FISV 2 16 ‘ FISV 2 20 ‘ FISV 9 25 ‘ FISV ¢ 28

HepacrtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C

pacramsawas € 20/25 N, [kN] 20.1 283 415 55.0 62.8 106.8 188.5 246.3
Harpy3ka

£50/60 N, [kN] 235 33.1 48.6 64.4 735 125.0 220.7 288.4
nonepeswas = 20/25 V, [kN] 16.6% 26.9% 37.39 50.8% 66.4* 103.7% 162.04 203.2%

' Harpyskm OTHOCATCA K MpyTkam M3 apMaTypHOW cTanu ¢ ka = 500 H/MM?, KOTopble YCTAaHOBMIEHbI B CYXOM OCHOBaHWUM
aHKePHOro KPenneHns B TLaTeNnbHO OYNLLIEHHOM MPOCBEPNEHHOM OTBEPCTUM (OUMCTKA C MOMOLLbIO LLIETKM 1 NPOAYBOYHOrO
WHCTpyMeHTa) Npu Temnepartype coctaBa B ocHoBaHun T < + 50 °C (cm. Takxe pasgen «[locnenoBatensHOCTb MOHTaXan).

*) PagpylueHwve cTanu — onpenenaoLlmnin BUaA paspyLleHns.

3. XapaKTeprle, pac4yeTHble U peKoMeHAayeMble Harpy3ku gna OauHO4YHbIX aHKepoB

rnpuv 60NbLUIMX OCEBLIX M KPaeBbixX paccToaHuax !
XapakTepHble Harpysku
FISV 220 ‘ FISV 9 25 ‘ FISV ¢ 28 4

Twun aHkepa FISV2 8

FISV® 10 ‘ FISV® 12 ‘ FISV® 14 ‘ FISV? 16

HepacTtaHyTbiii 6eToH, AManasoH Temnepatyp ot -40 °C no +50 °C

pacramsaowas € 20/25 Ngy  [kN] 121 17.0 249 33.0 37.7 64.1 113.1 147.8
Harpy3ka

C50/60 Ng [kN] 142 19.9 292 386 441 750 1324 173.0
nonepesas = (20/25 Vi [kN] 13.8% 21.6% 31.1% 42.3% Ghay 86.4* 135.0% 169.3*

PacueTHble Harpysku

Tun aHkepa FISVo 8

FISV® 10 ‘ FISV 912 ‘ FISV® 14 ‘ FISV 9 16 ‘ FISV ¢ 20 ‘ FISV 9 25 ‘ FISV ¢ 28

HepacTtaHyTbiii 6eToH, AnanasoH Temnepatyp ot -40 °C no +50 °C

pactamsaowas € 20/25 Npy  [kN] 6.7 9.4 13.8 18.3 209 356 62.8 82.1
Harpy3ka

£50/60 Ngy [kN] 79 11 16.2 215 245 4.7 736 96.1
nonepeuas = 20/25 Vpy [kN] 99 154 222 302 395 61.7 96.4 121.0

PekomeHpayemble Harpyaku 2!

Twn aHkepa FISV® 8

FISV2 10 ‘ FISV® 12 ‘ FISV 2 14 ‘ FISV 2 16 ‘ FISV 2 20 ‘ FISV 9 25 ‘ FISV ¢ 28

HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C

pactamsaowas € 20/25 Np [kN] 48 6.7 99 13.1 15.0 254 449 58.7
Harpy3ka

£50/60 Np [kN] 5.6 79 16 15.3 175 298 526 68.7
nonepesnas  =(20/25 Vg [kN] 7.1 11.0 16.9 218 282 44.1 68.9 86.4

) Harpyskmu OTHOCATCA K MpyTKam M3 apMaTypHOW cTanu ¢ ka = 500 H/MM?, KOTopble YCTaHOBMEHbI B CYXOM OCHOBaHWUU
aHKepHOro KpenneHus B TllaTenbHO OYNLLEHHOM NPOCBEPIEHHOM OTBEPCTUM (OUYNCTKa C MOMOLLbIO LLIETKM 1 MPOAYBOYHOTrO
WHCTpyMeHTa) Npu TemnepaTtype ocHoBbl T < + 50 °C (cm. Takke pasgnen «[locnenoBatensHOCTb MaHTaxan).

Y4TeHbl koapbuLmeHT 3anaca NnpoyHocTu ana matepuana yM n koadpduLmeHT 3anaca NpoYyHoCcTH no Harpyske yL = 1,4.
KoadbdurumneHT 3anaca npoyHocTn ana matepuana yM 3aBUCUT OT Tuna aHkepa.

PaspylueHune cTanu urpaet rnaHyto porb.

S
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4. HanpaBneHue Harpysku: pacta>keHue t
4.1 PaspylwieHue ctanu ona MakcMmarnbHO Harpy>keHHoro aHkepa O
XapakTepHoe ConpoTUBIIEHME U pacYeTHOe ConpoT ana ol X aHKepoB

Tun ankepa FISV@8 | FISV210 | FISV®12 | FISV@ 14 | FISVS16 | FISVe20 | FISVe25 | FISV928

Xapakrephoe conporuenenme Ny o [kN] 276 432 62.2 84.7 1106 172.8 270.0 338.7
Pacservoe conporuenenne  Npy o [kN] 19.7 309 444 60.6 79.0 1234 192.8 2419

4.2 PaspylweHue B peaynbraTte BbipbiBa/BblepruBaH1A He ABAAETCA onpeaenaowmnm.

4.3 PaspyweHue 6eToHa No KOHYCY M pacTpeckuBaHue Ana aHkepa,
yCTaHOBREeHHOro B Hanbonee He6NaronpPUATHLIX ycnosmax '

0 0
Nopg,e=Npgg o fon-fs-fe Nedsp =NraeTon-fsp-fosp - T

XapakTepHoe 1 pacyeTHoe CONpoTUBJIeHUe 1A OAMHOYHBIX aHKepoB B 6eToHe C20/25
Tun aHkepa FISVo 8 FISV® 10 FISV$12 | FISV®14 | FISV®16 | FISV@20 | FISV925 | FISV®28

epexr. rnybuna akkeposka o [Mm] 80 90 110 125 125 170 240 280
HepacTtaHyTbiii 6eToH, AManasoH Temnepatyp ot -40 °C no +50 °C
Kapokreproe conporuenenme  N'qy o [kN] 121 17.0 249 33.0 37.7 64.1 131 1478
Pacernoe conporusnenme N, [KN] 6.7 94 138 183 20.9 356 62.8 82.1

" Harpysku OTHOCATCA K MpyTkam M3 apmaTypHOM cTanu ¢ ka = 500 H/MM?, KOTOpble YCTaHOBMEHbl B CYXOM OCHOBaHUu
aHKepHOoro KpenneHua B TuaTenbHo O4YnLLeHHOM npocBepneHHoM oTBepCcTnmn (OHVICTKa C NMOMOLLIO LLEeTKN U NPOOYyBOYHOIro
WHCTpyMeHTa) Npu TemnepaTtype B ocHoBaHum T < + 50 °C (cMm. Takxe pasgen «[locnenoBatensHOCTb MOHTaXan).

4.3.1 BnuAaHue NPOYHOCTU 6ETOHA B Crlyyae pacTaXKeHus

Knaccel npouHocTn 6eToHa MpoyHoCTh UMNUHAPA Ha CXkaTue MpoyHoCTb Ky6KKa Ha cxkaThe ®akTop BAnAHUA
fek, eyl fek, cube (150) foN
[N/mm?] [N/mm?] [-]
C12/15 12 15 0.70
£16/20 16 2 0.85
€20/25 20 25 1.00
C25/30 25 30 1.02
€30/37 30 37 1.06
£40/50 40 50 1.06
C45/56 45 55 1.06
£50/60 50 80 106
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N

PacctosaHue s Qakrop snuanma fg [-]
[mm] FISV® 8 FISV® 10 FISV® 12 FISV2 14 FISV2 16 FISV® 20 FISV % 25 FISV® 28
50 0.66
60 0.69 0.67
70 0.72 0.69 0.66
80 0.75 0.72 0.68 0.66
85 0.77 0.74 0.69 0.67 0.67

100 0.81 0.78 0.73 0.70 0.70

110 0.84 0.81 0.75 0.72 0.72 0.66

140 0.94 0.89 0.82 0.78 0.78 0.71 0.65

160 1.00 0.94 0.86 0.82 0.82 0.74 0.67

170 0.97 0.89 0.84 0.84 0.75 0.68 0.65
180 1.00 0.91 0.86 0.86 0.76 0.69 0.66
220 1.00 0.94 0.94 0.82 0.73 0.70
250 1.00 1.00 0.87 0.76 0.72
340 1.00 0.85 0.80
480 1.00 0.93
560 1.00
i [mm] 50 60 70 80 85 110 140 170
Serl [mm] 160 180 220 250 250 340 480 560 @

I'Ip()Me>~<\/Toqu|e BENMYMHbLI MONy4yaroTCA C NOMOLLbIO NUHEeNnHon nHTEPpNONAUUN.

4.3.2.2 BnuaHune KpaeBbiX pacCTOAHUMN

2
f,=0.35+ " +0.6x"
Ser N SorN
Kpaesoe ®dakTop BnuaAHUA fo[-]
paccroaHue ¢
[mm] FISV® 8 FISV® 10 FISV® 12 FISV® 14 FISV® 16 FISV 220 FISV ¢ 25 FISV ¢ 28
50 0.72
60 0.81 0.75
70 0.90 0.83 0.73
80 1.00 0.91 0.79 0.73
85 0.96 0.83 0.76 0.76
90 1.00 0.86 0.79 0.79
100 0.93 0.85 0.85
110 1.00 0.91 0.91 0.74
125 1.00 1.00 0.80
140 0.86 0.69
170 1.00 0.78 0.71
200 0.87 0.78
240 1.00 0.89
280 1.00
- [mm] 50 60 70 80 85 110 140 170
CorN [mm] 80 90 110 125 125 170 240 280

I‘IpomexyToqule BENUYMNHLI NMONy4YarOTCA C NOMOLLbIO NUHeNHon nHTEPNONALNU.
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fogp=[1.0+ 0.5
Sersp
PacctoaHue s ®dakrtop BnuAHUA fs,sp [-]
[mm] FISV® 8 FISV® 10 FISV® 12 FISV® 14 FISV® 16 FISV® 20 FISV % 25 FISV® 28
50 0.60
60 0.63 0.61
70 0.65 0.63 0.61
80 0.67 0.65 0.62 0.61
85 0.68 0.66 0.63 0.61 0.61
110 0.73 0.70 0.67 0.64 0.64 0.61
140 0.79 0.76 0.71 0.68 0.68 0.64 0.60
170 0.85 0.81 0.76 0.72 0.72 0.67 0.62 0.60
240 1.00 0.94 0.86 0.82 0.82 0.74 0.67 0.64
270 1.00 0.91 0.86 0.86 0.76 0.69 0.66
330 1.00 0.93 0.93 0.82 0.73 0.70
380 1.00 1.00 0.87 0.76 0.73
510 1.00 0.85 0.80
600 0.92 0.86
720 1.00 0.93
840 1.00
i [mm] 50 60 70 80 85 110 140 170
@ Sersp [mm] 240 270 330 380 380 510 720 840 @

HDOMSX\/TOHHbIE BENUYMNHLI MONy4YarOTCA C MOMOLbIO NUHeNHon uHTEPpNONALUNU.

4.3.3.2 BnuaHue KpaeBbIX pacCTOAHUMN

2
fog = 0.35 + + 0.6 x—
Sterosp S 5
Kpaesoe ®dakrop BnuAHUA fc'sp [-]
paccTonaHune ¢
[mm] FISV® 8 FISV® 10 FISV® 12 FISV® 14 FISV 2 16 FISV® 20 FISV # 25 FISV® 28
50 0.58
60 0.64 0.60
70 0.69 0.65 0.59
80 0.75 0.70 0.63 0.59
85 0.78 0.72 0.65 0.60 0.60
110 0.93 0.86 0.75 0.69 0.69 0.59
120 1.00 091 0.79 0.73 0.73 0.62
135 1.00 0.86 0.78 0.78 0.66
140 0.88 0.80 0.80 0.67 0.57
165 1.00 0.90 0.90 0.74 0.61
170 0.92 0.92 0.75 0.62 0.58
190 1.00 1.00 0.81 0.66 0.61
265 1.00 0.78 0.71
360 1.00 0.87
420 1.00
Coin [mm] 40 45 55 65 85 106 140 170
Crsp [mm] 120 135 165 190 190 255 360 420

rlpOMe)K\/TO‘-IHbIS BENMYMHbLI MONy4yaroTCA C NOMOLULbIO NUHENHon nHTEPNONALUUN.
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4.3.3.3 BnuaHue TonwmHel 6eToHa

2z
=l < s
2-h ef, sp
TonwmHa h Qaktop snuanms fy, [-]
[mm] FISV® 8 FISV® 10 FISV® 12 FISV® 14 FISV 2 16 FISV® 20 FISV ¢ 25 FISV® 28
120 1.00
130 1.05 1.00
140 1.1 1.05
150 116 1.10 1.00
160 1.21 1.15 1.04
170 126 120 1.09 1.02 1.02
190 136 124 1.17 1.10 1.10
200 141 133 121 1.14 114
210 145 138 125 1.17 117 1.00
220 150 142 129 121 121 1.03
240 150 137 128 1.28 1.09
250 141 132 132 1.12
280 1.50 142 142 121 1.00
300 149 149 127 1.05
320 132 1.09 1.00
390 1.60 1.25 1.14
520 1.50 1.38
@ 590 1.50 @
B [mm] 120 130 160 165 165 210 280 320
et sp [mm] 60 65 75 83 83 106 140 160

I‘IpomexyToqule BENNYMNHBI NMONy4yarOTCA C NOMOLULbIO nuHenHown nHTEPNONALUNU.

5. HanpasneHue Harpysku: nonepeuyHas

5.1 PaspylwieHune no cranu ana MakcMmanbHO Harpy>KeHHOro aHkepa @
XapaKTepHoe W pacyeTHoe conpoTueneHue AnAa oAUHOYHbIX aHKepoB

Tun aHkepa FISV@8 | FISVZ10 | FISV®12 | FISV®14 | FISV®16 | FISV®20 FISV ¢ 25 FISV ¢ 28
XapakTepHoe conpoTuBnene V%S [kN] 13.8 21.6 311 42.3 56.0 86.0 135.0 169.0
Pacdethoe conpotusnenve de,s [kN] 99 15.4 222 30.2 39.5 61.7 96.4 121.0

5.2 Puiva>kHoe paspylueHue ana aHKepa, yCTaHOBIEHHOro B Ham6onee He6NaronpuATHLIX ycnosuax '

_y0
VHd,Cp = VHd,Ep be,V st Xfc

XapakTepHoe 1 pacyeTHOe COMpOoTUBIIEHWNE [ANIA OAUHOYHbIX aHkepoB B 6eToHe C20/25

Tun aHkepa FISV® 8 FISV® 10 FISV® 12 FISV® 14 FISV % 16 FISV® 20 FISV®25 | FISV® 28
cpchext. rnyBuHa aHKepoBKA ¢ [Mm] 80 90 10 125 125 170 240 280
HepactaHnyTbiii 6€ToH, Anana3oH temnepatyp ot -40 °C no +50 °C

I GRS Wiy o (4] 24.2 340 498 66.0 754 128.2 2262 2956
PacdeThoe conpoTusnenve v"Hd,cp [kN] 16.1 22.7 332 44.0 50.3 85.5 150.8 197.1

" Harpyaku OTHOCATCA K CTEPXHAM M3 apMaTypHOW CTanu ¢ ka =500 H/MM?, KoTopble YCTaHOBMEHbI B CYXOM OCHOBaHMW aHKEPHOMO
KPEnNeHna B TLLATENbHO OYMLLIEHHOM NPOCBEPNEHHOM OTBEPCTUM (OYUCTKA C MOMOLLLIO LLIETKM 1 NPOAYBOYHOrO UHCTPYMEHTa)
npu Temnepatype pacteopa B8 ocHoBaHuM T <+ 50 °C (cm. Takxe pasgen «[locnenoBaTtenbHOCTs MOHTaXxan).
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5.3 OTkon Kpaa 6eToHa ANA aHKepa, YyCTaHOBNEHHOro B HE6naronpumATHeIX ycnosuax "

_ 0 n
Viede = Vage X foy Xfay Xfg v

XapakTepHoe 1 pac4eTHOe CONpOTUBNEHUE ANA OAUHOYHBLIX aHKepoB B 6eToHe C20/25,
YCTaHOBJIEHHbIX OKOJ10 KpaA Ha pacCcToAHUMN cmin

Tun aHkepa

FISVe8 | FISV®10 ‘ FISV o 12 ‘ FISV® 14 ‘ FISV® 16 ‘ FISV 220 ‘ FISV ¢ 25 ‘ FISV 228

HepactaHyTeiii 6eToH, Anana3oH Temnepatyp ot -40 °C go +50 °C

Man. xpaeeoe paccrosmee ¢ [mm]| 50 60 70 80 85 110 140 170
Xaparrepuoe conpormanemne Vg [KN] 56 79 109 141 159 267 433 626
Pacterhoe onpornenemne g, [kN] 38 53 72 94 106 178 289 a7

) Harpyskm oTHOCATCA K CTEPXKHAM M3 apMaTypHOW cTanu ¢ ka = 500 H/MM?, KOTOpbIE YCTAHOBSIEHbI B CYyXOM OCHOBaHUM aHKep-
HOrO KpenneHus B TLLATENbHO OYMLLEHHOM MPOCBEPNEHHOM OTBEPCTUM (OYMCTKA C MOMOLLBIO LLETKU U NPOAYBOYHOIO UHCTPY-
MeHTa) (CM. Takxke pasaen «[locnenoBaTeNnbHOCTb MOHTaXan).

5.3.1 BnuaHue npouyHocTu 6€TOHa NPU NMornepeyHor Harpyske

. ok cute (150)
bV =T o
25
Knaccel npoyHocTn 6etoHa | MpoyHOCTb UMNMHAPa Ha cXaTue MpouHocTk Ky6uka Ha cxaTtue ®QakTop BMAHUA

fei, eyl fek, cube (150) fo,v
[N/mm?] [N/mm?] [

C12/15 12 15 0.77

C16/20 16 20 0.89

£20/25 20 25 1.00

£25/30 25 30 1.10

€30/37 30 37 1.22

C40/50 40 50 141

C45/55 45 55 1.48

C50/60 50 60 1.65

5.3.2 BnuaHue HanpaBneHUsa AeNCTBUA Harpy3Kku

foy =10 we 0° < oy <55°
1
fy=——"—"——"" 8m B < ay <90°
o,V E V=
cos ovy *+ 0.5 -sin oy

foy =20 o 90° < oy <180°

Yron oy ®akrop enuanma f,
H 3oHa 3

3oHa 1: 0°-55° 1.00
3oHa 2: 60° 1.07
30Ha 2: 70° 1.23
3oHa 2: 80° 1.60
3oHa 2: 85° n
3oHa 3: 90°-180° 2.00
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5.3.3
5.3.3.1
[na TonwwmHel 6etorahz 1.5 - ¢

Bnuanue oceBoro n KpaeBoro paccToAHUA
Ha oaMHOYHbLIN aHKep BAUAET TONBbKO OAMH KpaW

[na TonwmHel 6etorah < 1.5 - ¢

n=1
fsc,\/ =

1.0 1.2 14

1.6

Daxrop ana oguHouHoro akkepa fg, V"

Kpaesoe paccroaHue = c/c,i, wm (h/1.5)/c iy

20 22 24 26

28 3.0 32 34 3.6

3.8

4.0

1.00 | 131 1.66

2.02

241

283 | 326 | 372 | 419

469 | 520 | 572 | 627 | 683

4

8.00

[MpOMeXyTOUHbIe BENMYMHBI NOMNY4aloTCA C MOMOLLIO NMHENHON UHTEPNONALIMN.

5.3.3.2 Ha napy aHKepoB BAUAET TONbKO OAMH KpaW

[na TonwmnHel 6eToHah2 1.5 - ¢

1 paccToaHW Mexay aHkepamn s £ 3 - ¢

[Ona TonwmHel 6etoHah < 1.5 - ¢

1 paccToaHuin Mexy aHkepamu s £ 4.5 - h

h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
[nas>3.c Onas>45-h
h
f n=2 _ i n:225-5'h X1‘—5 @
sc,V sc,V
B-Coin | Coin
Mpome>xyTok (Dakrtop AnA aHKepHOM napbl fsc’\," =2
$/Cmin Kpaesoe paccroaHue = c/c,i, wnm (h/1.5)/c iy
1.0 12 14 1.6 18 20 22 24 26 28 30 32 34 36 38 4.0

1.0 067 | 084 1.03 122 143 1.65 188 | 2.12 236 | 262 | 289 | 3.16 | 344 | 373 | 403 | 433
15 0.75 | 093 112 1.33 1.64 177 | 200 | 225 | 250 | 276 | 3.03 | 331 | 360 | 389 | 419 | 450
20 0.83 1.02 122 143 1.65 189 | 213 | 238 | 263 | 290 | 3.18 | 346 | 375 | 405 | 435 | 467
25 0.92 1.1 1.32 1.64 1.77 200 | 2256 | 250 | 277 | 304 | 332 | 361 | 390 | 421 | 452 | 483
30 1.00 1.20 1.42 1.64 188 | 212 | 237 | 263 290 | 318 | 346 | 3.76 | 406 | 436 | 468 | 500
35 1.30 1.62 1.75 199 | 224 | 2560 | 276 | 304 | 332 | 361 | 391 | 421 | 452 | 484 | 517
4.0 1.62 186 | 210 | 236 | 262 | 289 | 3.17 | 346 | 375 | 405 | 436 | 468 | 500 | 533
45 196 | 221 247 | 274 | 302 331 360 | 3.90 | 420 | 452 | 484 | 517 | 550
5.0 2.33 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
5.5 2.71 299 | 328 357 | 388 | 419 | 450 | 482 | 515 | 549 | 583
6.0 283 | 31 341 3.7 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 324 | 354 | 384 | 416 | 447 | 480 | 513 | 547 | 582 | 6.17
10 3.67 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 | 476 | 510 | 544 | 579 | 6.14 | 6.50
8.0 457 | 491 | 525 | 559 | 595 | 6.30 | 6.67
85 606 | 540 | 575 | 6.10 | 647 | 6.83
9.0 520 | 555 | 590 | 626 | 6.63 | 7.00
95 569 | 605 | 642 | 679 | 7.17
10.0 621 | 658 | 695 | 7.33
11.0 728 | 167
12.0 8.00

I_IpomexyTquble BENMYNHbI NOAy4yatoTCA C MOMOLLbIO nNHEeNHon nHTEPNONAUNK
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5.3.3.3 Ha pap aHkepoB BNUAET TONbKO OAUH Kpaw
[na TonwwmHel 6etorahz 1.5 - ¢ [na TonwmHel 6etorah < 1.5 - ¢

1 paccToAHUN Mex[y aHkepamn s S 3 - ¢

1 paccToaHnit Mexay aHkepamui s £ 4.5 - h

o 3 ETsts gt (o1 _Lhesyrsp s
sc,V = Y sV = . . . .
3-nc Cmin 3n-cpp
fors>3.¢c > s'=3-¢ fors>45-h - s'=45-h
7 _dorsprsp gt o e Dby e gt
sC, ) -
3n-c Cmin : 3-n-cpp

6.1

6.2

6.3

@ N = YUCNO Harpy>XeHHbIX aHKEepPOoB

0606ueHue TpebyeMbiX MPOBEPOK:
TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp
MonepeuHan Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp ; VRd,c

KOMGMHMpOBaHHaH pacTtaruesaloLlan U NonepeyHana Harpyska:

h h
Neo Ve {2
Npg Ve

NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun
Ha OAMHOYHBIN aHKep.
NRq:VRqd = 3HauyeHMA pacyeTHOro COMpPOTMBIIEHUA C YHETOM 3aMnacos NPOYHOCTY.
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7. NocnepoBaTenbHOCTbL MOHTaX<a

T
S QO Q 5
% ()]
AUTT T LAY
Q 0

QQ ~ ) On Q
8. XapakTepucTMku aHKepoB 4
Tun aHkepa FISV®8 | FISV210 | FISV®12 | FISV2 14 | FISV® 16 | FISV220 | FISV® 25 | FISV® 28
AwameTp apmatyporo crepxHs (npyTka) 8 10 12 14 16 20 25 28
HomuHanbHbIi AHAMETp CBeprEHNs 0TBepCTHS dg  [mm] 12 14 16 18 20 25 30 35
Tny6una ceepnenns hg  [mm] 80 90 110 126 125 170 240 280
IbchexTusHas rny6ua akkepHoro kpennenus her  [mm] 80 90 110 125 125 170 240 280
MuHMMONbHOA TONWWHA GETOHOA AeTant hin [Mm] 120 130 150 165 165 210 280 320
MunumansHoe ocesoe paccrosme Smin  [MM] 50 60 70 80 85 110 140 170
MunumansHoe kpaesoe paccroskue Coin [MM] 50 60 70 80 85 110 140 170
m ” 4 5 7 8 9 19 33 60

9. Bpema cxBaTbiBaHUA U OTBEPIXKAEHUA

Temnepatypa kapTpuaka

BpeMn CcXBaTbiBaHUA

TemnepaTypa ocHoBaHUA

Bpems oTeep>kaeHus

(MuHUMYM + 5 °C) FISV FISVS aHKepHoro kpennenua FISV FISVS
-6°Cpox 0°C 24 yac.
+0°Cpo+b6°C 180 min. 6 vac.
+5°Cpno+10°C 13 min. 20 min. +5°Cpno+10°C 90 min. 180 min.
+10°Cpo+20°C 5 min. 10 min. +10°Cpo+20°C 60 min. 120 min.
+20°Cpo+30°C 4 min. 6 min. +20°Cpo+30°C 45 min. 60 min.
+30°Cpno+40°C 2 min. 4 min. +30°Cpno+40°C 35 min. 30 min.

ﬂpMEeﬂeHHble BblLLE€ BpEMEHa OTCYMUTLIBAIOTCA C MOMEHTa KOHTakTa mexay I'IOJ'II/\MGDHOPI cmonom mn oTBepauTenem B CtTaTM4yeCckom
cmecuTene. MNpu ycTaHoBKe TemnepaTypa KapTpuaxka fonxHa 6biTk, Mo kpaiHen mepe, + 5 °C. MNMpun Temnepatypax Boiwe + 30 °C -+
40 °C kapTpuaxu HeobxoaAnMo oxnaanTs Ao Temnepatypsl + 156 °C unun + 20 °C. Mpu anuTenbHbIX BpeMeHax yCTaHOBKW, Hanpumep
B Clyyae nepepbiBOB B paboTe, HEO6XOAMMO 3aMEeHUTbL CTaTUYECKUI CMeCUTENb.

10. MexaHuyeckue xapakTepucTuku

Tun aHkepa FISV®8 | FISV210 | FISV®12 | FISV2 14 | FISV2 16 | FISV220 | FISV® 25 | FISV® 28
Mnowane nonepetkoro cedenn A [mm?] 503 785 1131 1639 201.1 3142 490.9 615.8
apMaTypHOR CTanK

Mowmen conpoTunenms apmatyphoi cranu W [mm?] 50.3 98.2 169.6 269.4 402.1 7854 1534.0 2155.1
Mpepen Teky4ecty apMatypHo# cranu fy IN/mm?]] 500

Mpeaen NPoYHOCTH HO PACTAXEHHE GHKEPa fu [N/Mm?] 550
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11. DononHutenbHaA rmybuMHa aHKEpPOBKU

Komnanus Fischerwerke yctaHoBuna ons apmatypHbix npyTko oT @8 0o @2 8, KoTopble KPENATCA C MOMOLLbIO MHBEKLMOHHOTO
coctaBa FIS V 1 FIS VS, nBa nononHutenbHbix 3HaueHna rnybuHbl aHkepoBKU. [py MCNoNb30BaHUM aTHX 3HAYEHWI ry6OuH
HEo6X0AMMO yuuTbIBaTE GaKTOP BNNAHNA My6MHbI aHKEPOBKN fiyof.

f — hef
hef = h
ef,nom
roe
het = ¢akTnyeckan rnybvHa aHKepoBKY,
Nef nom = HOMMHanbHas rnybrHa aHKepoBKM B COOTBETCTBMM € Tabnuueit 5.2 n Tabnuuen 8.

Kpowme Toro, paktopsi fg, T, fs,sp' fc,sp " fh,sp TIOMXKHbI BbIYMCAATLCA MO NpUBEAEHHBIM HIxke GopmMynam C NCMonb30BaHWEM

BENWNYMH Cer N Ser N- Cer,spr Scr,sp Y hef,sp' KOTOpbIe ykadaHbl B MPVBEAEHHON HXKe Tabnuue.

fo=1+——|05 fo=|1+——1]-05
' SanN ' Sersp

roe
s dakTyeckoe oceBoe PacCToAHKE MeX[yY aHkepamu,

MWUHVUManbHOIO 3HaYeHWA S B COOTBETCTBUM C Tabnuuen 8,

ScrN' Scrsp XapaKTepHOe 0CeBOe pacCToAHVE ANA COOTBETCTBYIOLLEN MMyOUHbI aHKEPOBKMU,

CM. NPUBELEHHYIO HUXKe TabnuLly.

v

2 2
C C c C
fon =035 +——+0.6-—— fop=035+—+0.6-——
Scr,N Scr,N Scr,sp Scr,sp
roe
c = d)aKTVNeCKOe KpaeBoe paccToAHne
2 MUHMMAanNbHOro 3HayeHnsa C B COOTBETCTBUN C Taénmueﬁ 8
Scr,N; Scr,sp = XapakTepHOe 0CeBOe pacCToAHMe O5A COOTBETCTBYIOLLIEN I'J'I\/6|/1Hb| aHKepoBKU,
CM. NPMBEOEHHYIO HUXe Tabnuuy.
2
h 3
e =| <1.5
min h
roe
h = d)aKTVIHeCKaH TONWwKnHa KOHCTPYKTUBHOIO anemMeHTa

= MUHVManbHON TONLWWHLI h B cOOTBETCTBUYM C Tabnuuei 8

0
NHd,sp :NHd,n -y 'fs,sp ’ fc,sp i+ e

XapaKTepVICTVIKVI AHKepOoB rNnpun pasnnyHbiX 3Ha4eHnAX I'J'IYGVIHb\ aHKepOBKK

FISVe8 | FSV@10 | FSVe12 | FISVS14 | FSVO16 | FSV@20 | FSV@25 | FsSVe28
et wm 65 80 % 110 140 160 190 220
minh o 105 120 135 150 180 200 230 260
- MM 130 160 19 220 280 320 380 440
Seusp MM 1% 240 285 330 420 480 570 660
et wm 9% 110 120 145 170 210 285 330
minh o 136 150 160 185 210 250 325 430
SN MM 190 220 240 290 340 420 570 780
Soisp o 285 330 360 435 510 630 855 1170

Mo Bcem Bonpocam, noxanyicra, 6e3 konebaHuii obpatlanTeck B 6nvxkarillyto opraHn3aumio nu npeacTaBUTENbCTBO KOM-
naHww fischer nnu HenocpencTBEHHO B HALL rMaBHbI OTAEN TEXHUYECKOro 06CNyXXMBaHWS.
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Pacuer aHkepa cornacHoO TeXHUYeCcKux ycnoBui fischer

1. Tunwl

M

ASTAM 8 -M 16 - peabboBan LINUIbKa (gVZ) - ¢ BHELUHUM LIECTUrPaHHUKOM Ha XBOCTOBIKE
ﬂ-
ASTAM 8-M 16 - peabboBan Wnubka (A4 1 S) - ¢ BHELHMM LIECTUrPaHHINKOM Ha XBOCTOBMKE

P |

ASTAM 20 - M 30 - pesbboBas WNubKka (gvz) - ¢ NpAMbIM XBOCTOBUKOM
T 6

ASTAM 20 - M 30 - pesbboBas wnunbka (A4 1 S) - c npAMbIM XBOCTOBMKOM

UKA 3 - xumunyeckasn kancyna

XapaKTepucTUKM 1 NpeumyLLLecTBa
©®  AHKepHble LUMUAbKM MMEIOT Hapy KHbIN LLECTUrPaHHKK, CNOCOBCTBYIOLLIMIA Bonee nerkom ycTaHoBKe.
®  BLicokoahdEKTUBHBIN MONMMEPHBI COCTaB MO3BONAET BbIAEPKMBATb HOMbLUNE HArpPy3Kkn B HEPACTAHYTOM BGETOHE.
@ [ AHKepHOe KpenneHne ¢ NOMOLLIbIO XMMWUYECKOro CoCTaBa He BbI3bIBaeT MOABMEHUA CUIT pacrnopa 1 No3BonAeT
YCTaHOBKY C MarnbiMy OCEBbIMU N KPaeBbIMU PACCTOAHMAMN.
®  OO6LMPHbIN pAa pa3mMepoB obecnedrBaeT MHOroo6pasme NpYMeHEHNIA.

Marepuansi
PesbboBas Wwnunbka: — yrnepoauctas crasb, kinacc npodHoctv 5.8, ounHkosaHHas (5 M) 1 naccuBupoBaHHan (gvz),
yrinepoawvcTas cTans, Knacc npoYHoctu 5.8, ropayeounHkoBaHHas, MUH. TontmnHa cnos 40 pm (fvz),
Hep>xagetollan ctans 1.44071 B cooTBeTcTBUM co cTaHdapTom AlSI 316 (A4),

ctanb 1.14529 ¢ BbICOKOW CTOMKOCTbIO K KOppoauu (S).

Xumunyeckas kancyna afa aHkepa:  BUHWNACTepoBbIl Nonumep (He cofepallini CTMPOn), KBapLEBLI NECOK 1 OTBEPAUTEb.

2. MNMpepenbHble Harpy3Ku AN OQUHOYHbLIX aHKEPOB

npu 60MbLUNX OCEBLIX U KPaeBbiX PpacCToAHMAX ')
CpenHue 3HauyeHuAa

Tun aHkepa UKA3 M3 UKA3M 10 UKA3 M 12 UKA3 M 14 UKA3M 16
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 14 ASTAM 16
gvz‘fvz‘M‘S gvz‘fvz‘M‘S gvz‘fvx‘lm‘s gvz A4 gvz‘fvz‘Atl‘S
HepacTtaHyTbiii 6eToH, AManasoH Temnepartyp ot -40 °C no +50 °C
:::;::::uwmau £20/25 Ny [kN] 19.0% 26.6% 30.2% 40.6% 43.8% 50.4 59.8% 64.7 80.1
€50/60 N, [kN] 19.0% 256" 30.2 40.6" 438 59.0% 59.8% 84.1 81.6% 104.1%
nonepesnas = (20/26 V, [kN] 11.4% 15.4% 18.1% 24.4% 26.3% 364 35.9% 48.3% 49.0% 66.9%
Tun aHkepa UKA3M20 UKA 3 M 22 UKA3M24/M24K | UKA3M27/M27K | UKA3M30/M30K
ASTAM 20 ASTAM 22 ASTAM 24 ASTAM 27 ASTAM 30
gvz‘ fvz ‘ A4 ‘ S gvz ‘ A4 gvz ‘ A4 ‘ S gvz ‘ A4 ‘ S gvz ‘ A4 ‘ S
HepactanyTeiii 6eToH, anana3oH temnepatyp ot -40 °C no +50 °C
pacramsaowos (0 20/26 Ny [kN] | 127,4% 1280 156.1 183.6 186.0 238.7% 276.8 2716
Harpyska
" C50/60 N, [kN] | 127.4% 166.4 167.6% 202.9* | 183.6% 247.1% 238.7% 321.3% 291.7% 392.7%
nonepewas = 20/25 V, [kN] 76.4% 102.9% 94.6% 127.3% | 110.1% 148.3% 143.2% 192.8% 175.0% 2356

") 3HaueHns Harpyskn OTHOCATCA K Pe3bboBLIM Lununbkam Upat ASTA npu TeMriepatype B OCHOBaHUM aHkepHOro kpenneHua T < + 50°C.
*) PaspylUeHue cTanu — onpenenatoLLmni BUa paspyLUeHns.
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3. XapakTepHsble, pacyeTHble U peKoOMeHAyeMble Harpy3ku 518 OAMHOYHbIX aHKEPOB
npu 60MbLUNX OCEBLIX U KpaeBbiX paccToAHMAX ')

XapaKTepHble Harpy3ku

Tun aHkepa UKA3 M8 UKA3M 10 UKA3 M 12 UKA3M 14 UKA3M 16
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 14 ASTAM 16
gvz‘lvz‘lm‘s gvz‘fvz‘M‘S gvz‘fvx‘All‘S gvz ‘ A4 gvz‘fvz‘Atl‘S
HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C
pacrarusaowos  (20/25 Ny [kN] 19.0 21.0 295 434 553 65.8
Harpyska
€ 50/60 Ngy [kN] 19.0 252 30.2 32.5 438 56.4 59.8 719 81.6 8.5
nonepeuas = 20/25 Vi [kN] 95 12.8 15.1 203 219 295 299 403 408 56.0
Tun aHkepa UKA3M20 UKA 3 M 22 UKA3M24/M24K | UKA3M27/M27K | UKA3M30/M30K
ASTAM 20 ASTAM 22 ASTAM 24 ASTAM 27 ASTAM 30
gvz‘ fvz ‘ A4 ‘ S gvz ‘ A4 gvz ‘ A4 ‘ S gvz ‘ A4 ‘ S gvz ‘ A4 ‘ S

HepactaHyTbiii 6eToH, Anana3oH temnepartyp ot -40 °C no +50 °C

pacrarusaiowos (20725 Npy [kN] 119 137.6 165.8 2189 2146
Harpyska
€50/60 Npy [kN] 1274 1454 157.6 178.7 183.6 2165 238.7 284.6 279.0
nonepesas = (20/25 Vg [kN] 63.7 85.8 78.8 106.1 91.8 123.6 1193 160.7 1459 196.4
PacueTHble HarpysKku
Tun aHkepa UKA3M8 UKA3M 10 UKA3 M 12 UKA3 M 14 UKA3 M 16
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 14 ASTAM 16
uvz‘ﬁn‘M‘S gvz‘ivz‘M‘S gvz‘ivz‘lﬂ‘s gvz A4 gvz‘fvz‘M‘S
HepacTtaHyTbiii 6eToH, auanasoH Temnepatyp ot -40 °C no +50 °C
pacramsaowas € 20/25 Npy  [kN] 1.7 16.4 24.1 30.7 36.6
Harpy3Ka
C50/60 Npy [kN] 12.8 13.7°| 140 18.1 294 313 39.9 475
ronepowss  2020/25 Vg NI | 76 |82 |102) 121 |130)162) 175 |189238) 239 | 258 327 |3652] 440
Tun ankepa UKA3M20 UKA3 M 22 UKA3M24/M24K | UKA3M27/M27K | UKA3M30/M30K
ASTAM 20 ASTA M 22 ASTAM 24 ASTAM 27 ASTAM 30
gvz ‘ fuz ‘ A4 ‘ S gvz A4 gvz ‘ A4 ‘ S gvz ‘ A4 ‘ S gvz ‘ A4 ‘ S

HepacTtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C

pacrarsaouan € 20/25 Ny [kN] 62.1 76.4 92.1 1216 1192
warpysa
C50/60 Ngg [kN] 80.8 993 1197 158.1 155.0
monepowas  2020/25 Vg () | 510 |550686) 630 680 | 734 | 792 | 988 | 955 | 1030 | 1285 | 1167 | 1258 | 1571
PekomeHgyemsbie Harpyskm ”
Tun ankepa UKA3M8 UKA3M 10 UKA3M 12 UKA3M 14 UKA3M 16
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 14 ASTAM 16
gvz‘fvz‘M.‘S gvz‘ivz‘M‘S gvz‘fu‘lm‘s vz A4 gvz‘fvz‘Atl‘S
HepacTtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C
pacrasaouan € 20/25 Ny [KN] 83 1.7 17.2 219 26.1
warpyska
C50/60 Ngg (kNI | 9.1 98 | 100 129 21.0 24 285 33.9
monepowss  2020/25 Vg (NI | 54 | 59| 73| 86 |e3|116) 125 |135[168) 121 | 184 23 |2%2]314
Tun ankepa UKA3 M 20 UKA3M22 UKA3M24/M24K | UKA3M27/M27K | UKA3M30/M30K
ASTAM 20 ASTA M 22 ASTAM 24 ASTAM 27 ASTA M 30
gvz‘lvz‘M‘S gvz ‘ A4 gvz‘A4‘ S gvz‘ A4 ‘ S gvz‘AtI‘ S
HepacTtaHyTbiii 6eToH, AnanasoH Temnepatyp ot -40 °C no +50 °C
pacrarusawowas G 20/25 Npy  [kN] 444 54.6 65.8 86.9 85.2
Harpyska
C50/60 Nyg [kN] 57.7 709 85.5 1129 1107
nonepowas  Z020/25 Vg (W) | 364 |393]400 450 485 | 524 | 566 | 706 | 682 | 736 | 918 | 833 | 899 | 1122

) 3HaueHWsA Harpysku OTHOCATCA K pedbboBbIM Lnunbkam Upat ASTA npwu Temnepatype ocHoBbl B kpennenun T < + 50°C.
20 YuTeHbl K0adhbULMEHT 3anaca NpoYHOCTM Ana Matepmana YM n koabduLmMeHT 3anaca NPoOYHOCTU Mo Harpyske YL = 1,4,
KoadduumeHT sanaca npoyHocTv Ana matepuana yM 3aBucuT oT Tvna aHkepa.
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4. HanpaBneHue Harpysku: pacta>keHue t
4.1 Paspyl.uel-me CcTanu ona MakCUmMarnbHO Harpy>xeHHoOro aHkepa O
XapakTepHoe COnpoTUBIIEHUE U PACYETHOE COMpoT ana onl X aHKepoB
Tun aHkepa ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 14 ASTAM 16

gvz ‘ fvz | A4 ‘ S | gz ‘ fvz | A4 ‘ S | gz ‘ fvz | A4 ‘ S gvz A4 gvz ‘ fvz | A4 ‘ S
Xopaxrepros conpormaneane Ny o [kN] | 19 2% 30 41 44 59 60 81 82 110
Pacsorvos comporvenews  Nego [KNJ | 128 [137) 171|202 |217]27.0] 284 318]393) 403 430 548 | 588]733
Tun aHkepa ASTAM 20 ASTAM 22 ASTAM 24 ASTAM 27 ASTAM 30

qvz \ fuz | A4 \ S gvz A4 oz | A4 \ S | gz | A4 \ S | gz | A4 \ s
Xopaxrepuoe conpormenenne Ny - [kN] | 127 172 168 212 184 27 239 321 292 393
Pacservos conporwenemis  Npg o (K] | 855 | 9171143 1057 1134|1232 ] 1321 | 1647 | 1602 | 171.8] 2142 | 1958 | 210.0 | 2618
4.2 PaspyluieHue B pesynbraTte BhipbiBa/BblAepruBaHvA He ABNAETCA ONpeaenaiowmm.
4.3 PaspyLuieHue 6eToHa No KOHYCY M pacTpeckuBaHue ana aHkepa,

ycTaHOBNEHHOro B Haubonee He6naroNPUATHLIX YCIOBUAX n

0
N Rd,c = N Rdc fb,N - fy

0
NRd,sp =N Rd,c 'fh,N 'fs,sp 'fc,sp I

XapakTepHoe 1 pacyeTHOe COMpOoTUBIIEHUE [ANA OAUHOYHbIX aHkepoB B 6eToHe C20/25

Tun aHkepa UKA3M8 UKA3M 10 UKA3M 12 UKA3M 14 UKA3M 16
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 14 ASTAM 16
gvx\fvz\m\s gvz\fvz\m\s gvz\m\m\s oz A4 gvz\lvz\m\s
pchexr. rnybuva aukeposkn  hoe  [Mm] 80 90 110 120 125
HepacrtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C
Xapakrephoe conporuenenme  Ng - [KN] 21.0 295 434 563 658
Pacuerioe conporuanemne  Nop - [KN] 17 164 2.1 307 3656
Tun aHkepa UKA 3 M 20 UKA3 M 22 UKA3M24 K UKA3M27 K UKA3M30K
ASTAM 20 ASTAM 22 ASTAM 24 ASTAM 27 ASTAM 30
gvz ‘ fvz ‘ A4 ‘ S gvz A4 gvz ‘ A4 ‘ S gvz ‘ A4 ‘ S gvz ‘ A4 ‘ S
pcpexr. rnybuva ankeposkn  hoe  [Mm] 170 190 210 250 280
HepactaHnyTbiii 6eToH, Anana3oH Temnepatyp ot -40 °C no +50 °C
Xapakreproe conporuenenme  Ng - [KN] 111.9 137.6 165.8 2189 2146
Pacdethoe conpotusnenme N“Rd‘c [kN] 62.1 76.4 92.1 1218 119.2

" Harpysku nencrsutensHbl ana peabbosbix wnunek Upat ASTA npu Temnepatype 0CHOBaHUA aHKkepHoro kpennenuna T <+ 50°C.

4.3.1 BnuAaHue NPOYHOCTU 6ETOHA B Crlyyae pacTaXKeHus
Knaccsel npouHocTu MpouHocTb uMnuHAapa MpouHocTb Ky6uka Ha ®Dakrop BAuAHUA fb,N
GetoHa Ha cxatue fzck, cyl cxatue UKA3M8 UKA3M 10 2UKA3M 12
IN/namw?] fok, cube (150) ASTAM 8 ASTA M 10 ASTA M 12
[N/mm?]
C12/15 12 15 0.70 0.70 0.70
C16/20 16 20 0.85 0.85 0.85
£20/25 20 25 1.00 1.00 1.00
£25/30 25 30 1.03 1.01 1.04
€30/37 30 37 1.07 1.03 1.10
€40/50 40 50 1.14 1.07 1.21
C45/55 45 55 1.17 1.09 1.26
€50/60 50 60 1.20 1.10 1.30
-
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05

Ser N
PacctosaHue s Qaktop snuanma fg [-]

UKA3M8 | UKA3M10 | UKA3M12 | UKA3M 14 | UKA3M 16 | UKA3M20 |UKA3M22| UKA3M |UKA3M27KUKA3M30K

ASTAMS8 | ASTAM10 | ASTAM 12 | ASTAM 14 | ASTAM 16 | ASTAM 20 | ASTA M 22 24K ASTAM 27 | ASTAM30

ASTAM 24
[mm] gvz‘fvz‘All‘S gvz‘fvz‘All‘S gvz‘fvz‘Atl‘S gvz \ A gvz‘fvz‘All‘S gvz‘fvz‘Atl‘S vz \ A | gvz \ A \ s gvz‘ A \ s gvz‘ v \ s
40 0.63
55 0.67 0.65 0.63
65 0.70 0.68 0.65 0.64 0.63
106 0.83 0.79 0.74 0.72 071 0.65 0.64 0.63
125 0.89 0.85 0.78 0.76 0.75 0.68 0.66 0.65 0.63
140 0.94 0.89 0.82 0.79 0.78 071 0.68 0.67 0.64 0.63
160 1.00 0.94 0.86 0.83 0.82 0.74 0.71 0.69 0.66 0.64
180 1.00 091 0.88 0.86 0.76 0.74 0.71 0.68 0.66
220 1.00 0.96 0.94 0.82 0.79 0.76 0.72 0.70 4
240 1.00 0.98 0.85 0.82 0.79 0.74 0.71
250 1.00 0.87 0.83 0.80 0.75 0.72
340 1.00 0.95 0.90 0.84 0.80
380 1.00 0.95 0.88 0.84
420 1.00 0.92 0.88
500 1.00 0.95
@ 560 1.00 @
ST [mm] 40 45 55 60 65 85 95 106 125 140
SerN [Mm] 160 180 220 240 250 340 380 420 500 560
MpomeskyTouHble BeNMUYNHbLI MONy4YaloTCA C MOMOLLLIO MUHENHON MHTepnonALUn
4.3.2.2 BnuAaHue KpaeBbiX PpacCTOAHUIA
2
f,=035+ " +0.6x"

Ser N Sor N
Kpaesoe ®DakTop BAMAHNA fo [
paccron- UKA3M8 | UKA3M10 | UKA3M12 | UKA3M14 | UKA3M 16 | UKA3M20 | UKA3M22 |UKA3 M 24 K| UKA3 M 27 K| UKA3 M 30K
Hue ¢ ASTAMS8 | ASTAM10 | ASTAM12 | ASTAM 14 | ASTAM 16 | ASTAM20 | ASTAM22 | ASTAM24 | ASTAM27 | ASTAM30
[mm] gvz‘fvz‘AA‘S gvz‘fvz‘Atl‘S gvz‘hlz‘M.‘S gvz ‘ A4 gvz‘fvz‘All‘S gvz‘fvz‘Atl‘S gvz ‘ A4 gvz‘M.‘ S gvz‘All‘ S gvz‘Ad.‘ S
40 0.64
55 0.76 071 0.64
60 0.81 0.75 0.67 0.64
80 1.00 091 0.79 0.75 0.73
90 1.00 0.86 0.81 0.79 0.66
110 1.00 0.93 091 0.74 0.69 0.65
120 1.00 0.97 0.78 0.73 0.68
125 1.00 0.80 0.74 0.70 0.64
170 1.00 0.92 0.85 0.76 0.71
190 1.00 0.93 0.82 0.76
210 1.00 0.88 0.81
250 1.00 0.92
280 1.00
Cnin [MM] 40 45 55 60 65 85 95 106 126 140
e [um] 80 90 110 120 125 170 190 210 250 280
MpPOMEXKYTOUHBIE BEMMUMHBI MOMYYalOTCA C MOMOLLBIO NMMHENHOM UHTEPMONALMN.
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fog =|1.0+ 0.5
Sersp
Paccrto- QakTtop BAMAHMA fs,sp [-]
AHue s
UKA3M8 | UKA3M 10 | UKA3M 12 | UKA3M 14 | UKA3M 16 | UKA3M 20 | UKA3 M 22 |UKA3 M 24 K|UKA3 M 27 K| UKA3 M 30 K
ASTAMS8 | ASTAM10 | ASTAM 12 | ASTAM 14 | ASTAM 16 | ASTAM20 | ASTAM22 | ASTAM24 | ASTAM27 | ASTAM30

[mMm] gvz‘fvz‘Axi‘S gvz‘lvz‘M‘S gv:‘M‘A‘i‘S gvz ‘ A4 gvz‘fvz‘M‘S gvz‘fv:‘A‘i‘S gvz ‘ A4 gvz‘ A4‘ S gvz‘ A4‘ S gvz‘ A4‘ S

40 0.58

55 0.61 0.60 0.58

85 0.68 0.66 0.63 0.62 0.61 0.58

105 0.72 0.69 0.66 0.65 0.64 0.60 0.59 0.58

125 0.76 0.73 0.69 0.67 0.66 0.62 0.61 0.60 0.58

140 0.79 0.76 0.71 0.69 0.68 0.64 0.62 0.61 0.59 0.58

240 1.00 0.94 0.86 0.83 0.82 0.74 0.71 0.69 0.66 0.64

210 1.00 091 0.88 0.86 0.76 0.74 0.71 0.68 0.66
4 330 1.00 0.96 0.93 0.82 0.79 0.76 0.72 0.70

360 1.00 0.97 0.85 0.82 0.79 0.74 0.71

380 1.00 0.87 0.83 0.80 0.75 0.73

510 1.00 0.95 0.90 0.84 0.80

570 1.00 0.95 0.88 0.84

630 1.00 0.92 0.88

750 1.00 0.95

@ 840 1.00 @
Smin [MM] 40 45 56 60 65 85 95 105 125 140
Sersp [MM] 240 270 330 360 380 510 570 630 750 840

I'IpomexyToqule BENUYMHBI MONy4yarOTCA C NOMOLLbIO nuHenHom nHTEPNONALUNU.

4.3.3.2 BnuaHue KpaeBbIX pacCTOAHUMN

2
fog =035 + + 0.6 x—
So s Sorsp
Kpaesoe ®dakTop BnuAHUA fc’sp [-]
paccto- | yKA3M8 | UKA3M10 | UKA3M 12 | UKA3M 14 | UKA3M 16 | UKA3 M 20 | UKA3 M 22 |UKA3 M 24 K| UKA 3 M 27 K| UKA 3 M 30 K
AHne ¢ ASTAMS | ASTAM10 | ASTAM 12 | ASTAM 14 | ASTAM 16 | ASTAM20 | ASTAM22 | ASTAM 24 | ASTAM27 | ASTAM30
[mm] gvz‘fvz‘All‘S gvz‘fvz‘Atl‘S gvz‘fvz‘lﬂ‘s gvz \ A4 gvz‘fvz‘Atl‘S gvz‘fvz‘All‘S guz \ A4 gvz‘A4‘ s gvz‘A4‘ s gvz‘Ail‘ s
a0 053
55 061 0.58 0.53
85 078 0.72 0.65 0,62 0.60 053
10 0.90 0.83 0.73 0.69 0.67 0.58 0.55 053
125 1.00 094 081 0.77 0.74 063 0.60 057 053
165 1.00 1.00 0.93 0.90 0.74 0.69 0.65 0.60 057
180 1.00 0.96 0.78 0.73 0.68 0.62 059
190 1.00 081 0.75 071 0.64 0.61
255 1.00 0.92 0.85 0.76 0.71
285 1.00 0.93 0.82 0.76
315 1.00 0.88 0.81
375 1.00 0.92
420 1.00
O [MM] 40 45 55 60 85 85 95 105 125 140
Cygp [MM] 120 135 165 180 190 255 285 315 375 420

I‘IpomexyToqule BENUYMNHBI MONYy4YarOTCA C MOMOLbIO NUHENHoM uHTEPpNONALUNU.
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4.3.3.3 BnuaHue TonwmHel 6eToHa

z
fy = hi ’ < 1.5
2-h ef, sp

Tonwwmna h ®axrop sananua fi, []

UKA3M8 | UKA3M10 | UKA3M 12 | UKA3M 14 | UKA3M 16 | UKA3M20 | UKA3M22 |UKA3 M 24 K| UKA 3 M 27 K| UKA3 M 30 K
[mm] ASTAMS | ASTAM10 | ASTAM12 | ASTAM 14 | ASTAM 16 | ASTAM20 | ASTAM22 | ASTAM 24 | ASTAM27 | ASTAM 30
140 1.05 1.00
160 115 1.09 1.00
180 124 118 1.08 104 102
220 142 135 124 119 1.16 1.00
240 150 143 131 126 123 1.06 1.00
260 150 138 133 130 112 1.06 1.00
300 150 146 143 123 1.16 1.10 1.00
10 150 150 150 143 135 123 116
110 150 142 129 121
180 150 137 128
550 150 141
610 150
fin (MM 130 140 160 170 175 220 240 260 300 330
by [Mm] 65 70 80 85 88 110 120 130 150 165
MpomeskyTouHble BeNMUNHbLI MONy4YaloTCA C MOMOLLBIO MUHENHON MHTePnonALnn
5. HanpaeneHue Harpy3ku: nonepeyHas
5.1 PaspylwieHue no crtanu ana MakcMmaribHO Harpy>keHHOro aHkepa ®
XapakTepHoe U pacyeTHOe CONMpOTUBIIEHUE ANIA OAUHOYHbIX aHKEPOB
Tun ankepa ASTAMS ASTAM 10 ASTAM 12 ASTAM 14 ASTAM 16

gvz ‘ fvz | A4 ‘ S | gwz ‘ fvz | A4 ‘ S | gwz ‘ fvz | A4 ‘ S gvz A4 gvz ‘ fvz | A4 ‘ S
Xapaxrepnoe conpormanewe  Vey o [KN] | 10 13 15 20 22 30 30 40 41 56
Pacserwoe conporwnewse Vo [KN]| 76 | 82 [102] 121 | 130[162] 175 |189]236] 239 258 327 |352]440
Tun ankepa ASTAM 20 ASTAM 22 ASTAM 24 ASTAM 27 ASTAM 30
gvz ‘ fvz | A4 ‘ S gvz A4 gvz A4 ‘ S gvz A4 ‘ S gvz A4 ‘ S
Xapaxreproe conpormanene Vg o [KN] | 64 86 79 106 92 124 119 161 146 196
Pactorwos comporvonoms Vg [kN)| 510 | 550(686| 630 680 | 734 | 792 | 988 | 955 | 1030 1285 | 1167 | 1269 | 157.1
52 Pbl‘la)KHOe pa3pywieHue ana aHkepa, yCtTaHOBIEHHOro B Hauﬁonee HeéﬂarOﬂpMﬂTHle ycnosuax n
Vigo = Vg XouXTs XTo

XapakTepHoe 1 pacyeTHoe CONpOoTUBIIEHNE ANIA OAMHOYHLIX aHKepoB B 6eToHe C20/25

Twn ankepa UKA3M8 UKA3M 10 UKA3M 12 UKA3M 14 UKA3M 16
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 14 ASTAM 16
gvz‘fvz‘Atl‘S gvz‘fvz‘All‘S gvz‘fvz‘M‘S gvz A4 gvz‘fvz‘All‘S
pchexr. mybuua akkeposkn he  [Mm] 80 90 110 120 125
HepacTtaHyTbiii 6eToH, AnanasoH Temnepartyp ot -40 °C no +50 °C
XapakTepHoe conpoTwanenme VnHk,cp [kN] 42.0 59.1 86.8 1106 131.6
PacyetHoe conpotwanenme V"Hd,cp [kN] 28.0 394 57.9 737 87.7
Tun aHkepa UKA3M20 UKA3 M 22 UKA3M 24K UKA3M 27 K UKA3M30K
ASTAM 20 ASTA M 22 ASTAM 24 ASTAM 27 ASTAM 30
gvz ‘ fvz ‘ A4 ‘ S gvz ‘ A4 gvz ‘ A4 ‘ S gvz ‘ Ad ‘ S gvz ‘ A4 ‘ S
pchexr. mybuua aukeposkn he  [Mm] 170 190 210 250 280
HepacTtaHyTbiii 6eToH, AnanasoH Temnepartyp ot -40 °C no +50 °C
PSR CIEEED Wi o [ 2237 275.0 3315 437.8 4292
Pacsernoe conporwsnenwe gy o [kN] 149.1 1833 2211 2919 286.2

" Harpyaku nencreutensHbl Anfa peas60osbix Lwnunek Upat ASTA npu Temnepatypa B OCHOBaHWUM aHkepHoro kpennexus T < + 50°C.
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5.3 OTKON Kpana 6eToOHa ANA aHKepa, YyCTaHOBNEHHOro B HE6/1aronpuATHbIX ycnosuax "
Vege = VO x oy xfy y X "
Rd,c Rd.c bV ~'a Vv sc,V

XapakTepHoe 1 pac4eTHOe CONpOTUBNEHUE ANA OAUHOYHBLIX aHKepoB B 6eToHe C20/25,
YCTaHOBJIEHHbIX OKOJ10 KpaA Ha pacCcToAHUMN cmin

Tun aHkepa UKA3M8 UKA3M 10 UKA3 M 12 UKA3M 14 UKA3 M 16
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 14 ASTAM 16
gvz‘fvz‘All‘S gvz‘fvz‘Ad.‘S gvz‘fvz‘All‘S gvz ‘ A4 gvz‘fvz‘All‘S
HepacrtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C
M. xpacsoe poccrosmee ¢ [wiw] 40 45 56 60 65
Xapakrepxoe conpoTuenenme V”Hk 5 [kN] 38 49 73 88 10.3
PacyertHoe conpoTusnenue v”Rd c [kN] 25 33 48 58 6.9
Tun aHkepa UKA3 M 20 UKA3 M 22 UKA3M24 K UKA3M 27K UKA3M30K
ASTAM 20 ASTAM 22 ASTAM 24 ASTAM 27 ASTAM 30
gvz ‘ fvz ‘ A4 ‘ S gvz A4 gvz ‘ A4 ‘ S gvz ‘ A4 ‘ S gvz ‘ A4 ‘ S
HepactanyTeiii 6eToH, Anana3oH temnepartyp ot -40 °C no +50 °C
Muk. kpaesoe paccrosmne ¢ . [Mm] 85 95 105 125 140
Xapakrepwoe conporuanenme gy - [KN] 18.1 231 26.8 376 468
Pacsernoe conporuanenme V', o [kN] 121 154 179 250 312

) Harpysku oTHocATcA K peabboBbiM cTepxxHam Upat ASTA npu TemnepaTypa B OCHOBaHWW aHkepHoro kpennexua T < + 50°C.

5.3.1

fek cube (150)
25

BnuaHue npouyHocTu 6eTOHa NpM NonepeyHomn Harpyske

Knaccel npouHocTy 6etoHa | lMpouHocT uMnuHapa Ha cxxaTtue MpouHocTk Ky6uka Ha cxaTue ®GakTop BnnAHUA
fck, cyl fck, cube (150) fb,V
[N/mm?] [N/mm?] [-1

C12/15 12 15 0.77
C16/20 16 20 0.89
£20/25 20 25 1.00
£25/30 25 30 1.10
€30/37 30 37 1.22
C40/50 40 50 141
C45/55 45 55 1.48
C50/60 50 60 1.65
5.3.2 BnuaHue HanpaBneHUsa AEeNCTBUA Harpy3Kku

foy =10 wn 0° < oy <55°

1
fy=—————— s B5°< oy <90°
cos oy *+ 0.5 -sin oy
p— o o

foy =20 o 90° < oy <180

Yron oy ®akrop Bnuanma fy
) 3oHa 3
3oHa 1: 0°-55° 1.00
3oHa 2: 60° 1.07
3oHa 2: 70° 1.23
3oHa 2: 80° 1.60
3oHa 2: 85° 1.7
3oHa 3: 90°-180° 2.00
= ®
fischer
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5.3.3
5.3.3.1
[na TonwwmHel 6etorahz 1.5 - ¢

Bnuanue oceBoro n KpaeBoro paccToAHUA
Ha oaMHOYHbLIN aHKep BAUAET TONBbKO OAMH KpaW

[na TonwmHel 6etorah < 1.5 - ¢

n=1
fsc,\/ =

1.0 1.2 14

1.6

Daxrop ana oguHouHoro akkepa fg, V"

Kpaesoe paccroaHue = c/c,i, wm (h/1.5)/c iy

20 22 24 26

28 3.0 32 34 3.6

3.8

4.0

1.00 | 131 1.66

2.02

241

283 | 326 | 372 | 419

469 | 520 | 572 | 627 | 683

4

8.00

[MpOMeXyTOUHbIe BENMYMHBI NOMNY4aloTCA C MOMOLLIO NMHENHON UHTEPNONALIMN.

5.3.3.2 Ha napy aHKepoB BAUAET TONbKO OAMH KpaW

[na TonwmnHel 6eToHah2 1.5 - ¢

1 paccToaHW Mexay aHkepamn s £ 3 - ¢

[Ona TonwmHel 6etoHah < 1.5 - ¢

1 paccToaHuin Mexy aHkepamu s £ 4.5 - h

h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
[nas>3.c Onas>45-h
h
f n=2 _ i n:225-5'h X1‘—5 @
sc,V sc,V
B-Coin | Coin
MpomesxyTok ®Dakrtop anA aHKepHOI napb! fsc'V" =
$/Cmin Kpaesoe paccroaHnue = c/c,i, unm (h/1.5)/c iy
1.0 12 14 1.6 18 20 22 24 26 28 30 32 34 36 38 4.0

1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 212 | 236 | 2.62 289 | 316 | 344 | 373 | 403 | 433
1.5 076 | 093 1.12 1.33 1.64 1.77 2.00 226 | 250 | 2.76 303 | 331 | 3.60 | 3.89 | 419 | 450
20 0.83 1.02 122 1.43 1.66 189 | 213 238 | 263 | 290 | 3.18 | 346 | 3.75 | 405 | 435 | 467
25 0.92 1 1.32 1.64 177 | 200 | 225 | 250 | 277 304 | 332 | 361 | 390 | 421 | 452 | 483
3.0 1.00 1.20 142 1.64 188 | 212 | 237 263 | 290 | 3.18 | 346 | 3.76 | 406 | 436 | 4.68 | 500
35 1.30 1.62 1.75 199 | 224 | 250 276 | 304 | 332 3.61 391 | 421 | 452 | 484 | 517
4.0 1.62 186 | 210 | 236 | 262 289 | 317 | 346 | 375 | 405 | 436 | 468 | 500 | 533
45 1.96 2.21 247 274 | 302 | 331 360 | 390 | 420 | 452 | 484 | 517 | 550
5.0 233 | 259 | 287 3156 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
55 271 299 | 328 | 357 388 | 419 | 450 | 482 | 5156 | 549 | 583
6.0 283 | 311 34 3.71 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 324 | 354 | 384 | 416 | 447 | 480 | 513 | 547 | 582 | 6.17
10 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 | 476 | 510 | 544 | 579 | 6.14 | 650
8.0 457 | 491 526 | 559 | 595 | 630 | 667
8.5 506 | 540 | 575 | 6.10 | 647 | 6.83
9.0 520 | 555 | 590 | 626 | 663 | 7.00
9.5 569 | 6.05 | 642 | 679 | 7.17
10.0 621 | 658 | 695 | 7.33
11.0 7.28 | 167
12.0 8.00

I_IpomexyTquble BENMYNHbI NOAyYatoTCA C MOMOLLbIO nMNHEenHon nHTEPNONAUNK
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5.3.3.3 Ha pap aHkepoB BNUAET TONbKO OAUH Kpaw

[na TonwwmHel 6etorahz 1.5 - ¢
1 paccToAHUN Mex[y aHkepamn s S 3 - ¢

n>2  SC*StSp st

fsc,V 3 7
N-Cpip Cmin
fors>3.¢c > s'=3-¢
[ or 3 ETS TSt
sc,V = 3 —
€ pip Cmin
@ n=vyucno Harpy>eHHbIX aHKepoB
6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 Taroeaa Harpyska: NhSd

6.2 MonepeyHas Harpyska: VhSd

[na TonwmHel 6etorah < 1.5 - ¢
1 paccToaHnit Mexay aHkepamui s £ 4.5 - h

omr _Lhesyrsp st
sV~

30ty

fors>45.-h —» s'=45-h

i n>2 _ 2 -h +S/H + 5/1,2 + S/m +..
s,V - :

3:n-cpip

£ NRq = MeHblUIeE U3 NRd,s: NRd,p; NRg,c: NRd,sp

H] VR4 = MeHbluee u3 VRd,s;de,cp ! VRd,c

63 KOMGMHMPOBBHHBH pacTtaruesaloLlan U NonepeyHana Harpyska:
h h
N . Vg < 12
Npg Vg
h  .y\h _
N'sq:V'sg =

NRd: VRd

pacrtarusaioLlan (nornepeyHas) cocTaBnsaoLme Harpy3Kku

Ha OQMHOYHbLIW aHKep.

3Ha4YeHuA pac4yeTHOro cConpoTUBIIEHUA C YY4EeTOM 3anacoB NPOYHOCTHU.
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8. XapaKTepucTMKu aHKepoB

Tun aHkepa UKA3M8 UKA3M 10 UKA3M 12 UKA3M 14 UKA3M 16
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 14 ASTAM 16
gvz‘fvz‘Atl‘S gvz‘fvz‘All‘S gvz‘fvz‘Atl‘S gvz Al gvz‘fvz‘All‘S
Anamerp pe3b6ui M8 M 10 M12 M14 M 16
HomuHanbHbIA AaMeTp cBEPNEHNs OTBEPCTUS dD [Mm] 10 12 14 16 18
Tny6uta ceepnenms hg  [Mm] 80 90 110 120 125
IhdheKTHBHAA TNY6UHA GHKEPHOTO Kpennenus her  [vm] 80 90 110 120 125
Otsepcrue ¢ sasopou s npukpennsewoi netamn [ <9 <12 <14 <16 <18
Pasmep nop knioy SW [mm] 13 17 19 22 24
TpeGyembiit MOMEHT 3aTSXKH Tinst  [Nm] <10 <20 <40 =60 =60
MuHuManbHOS ToNWAHG BETORHOM ReTann hopin [MM] 130 140 160 170 175
MuumansHoe ocesoe paccrosme Smin [MM] 40 45 55 60 65
Munnmansoe kpaesoe paccrosme i [MM] 40 45 55 60 65
Tun aHkepa UKA 3 M 20 UKA3 M 22 UKA3M 24K UKA3M 27K UKA3M30K
ASTAM 20 ASTAM 22 ASTAM 24 ASTAM 27 ASTAM 30
gvz‘ fvz ‘ A4 ‘ S gvz A4 gvz ‘ A4 ‘ S gvz ‘ A4 ‘ S gvz ‘ A4 ‘ S
Anawetp pe36ei M 20 M22 M 24 M 27 M 30
HownnansHbiit puawetp csepnenns oTaepcTua dg  [mm] 25 30 28 32 35
Tnybuka ceepnenns hg  [Mm] 170 190 210 250 280
Ibchexupnas rny6una awkepHoro kpennenns het  [MM] 170 190 210 250 280
Orsepcrie ¢ 3asopow & npukpennsewon gerank — dg  [mm] =22 =24 =26 =30 =33
Uluputia knioa SW [mm] 30 32 36 4 46
TpeGyembiin MoMeHT 3aTAXKH Tinst [Mm] =120 <150 =150 <200 =300
MUHMMONbHAA TONWAHA GETORHOR AeTan hin [MM] 220 240 260 300 330
MuHuManbHbIA IPOMEXYTOK Smin [MM] 85 95 105 125 140
MukumansHoe paccrosuue oT Kpas Coin [MM] 85 95 105 125 140
9. Bpems oTBep>kaoeHuA
Temnepatypa ocHoBaHuA Bpemsa oTBep kneHuUs B
aHKepHoro kpenneHua cyxom 6eToHe BIaXKHOM 6eToHe
-5°Cpox0°C 4 yac. 8 vac.
+5°Cpo+ 10°C 45 min. 90 min.
+10°Cpno+20°C 20 min. 40 min.
>+20°C 10 min. 20 min.

Ankepbl Tvnos ot UKA 3 M 8 go UKA 3 M 27 mMoryT 6bITb yCTaHOBMEHbI B CYXOM UM MOKPOM 6eTOHe, NMb0 B 3anuThix BOAOW OTBEPC-
TUAX, 3@ UCKMIOYEHEM MOPCKOM BOAkI, a aHkepsl Tuna M 30 MoryT ycTaHaBnMBaTbLCA TOMbKO B CyXOM UM MOKPOM GeToHE.
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10. MexaHnuyeckue xapakTepucTuKkun

Tun aHkepa ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 14 ASTAM 16
gvz‘fvz‘All‘S gvz‘fvz‘All‘S gvz‘fvz‘All‘S gvz ‘ A4 gvz‘fvz‘M‘S
Mnowaps nonepesHoro cedenns crepxha ankepa A [Mw?] 36.6 58.0 84.3 115 157
MomeHT conpoTHBneHus cTepXHs kKkepa W [mm®] 312 62.3 109 174 278
Tenen Texyecrn auxephoro crepxs f, Ivww?l| 420 |aso|se0| 420 |aso|seo| 420 |aso|sso| 4z | 4s0 | 420 [450[s60
Mlpenen npouKocT Ha pacTAXekme aHkepa fy  IN/mm?]| 520 700 520 700 520 700 520 700 520 700
Tun aHkepa ASTAM 20 ASTAM 22 ASTAM 24 ASTAM 27 ASTAM 30
gvz‘fvz‘All‘S gvz ‘ A4 gvz‘ A4 ‘ S gvz‘All ‘ S gvz‘ A4 ‘ S
Mnowaps nonepesHoro cedonns crepxha ankepa A [Mw?] 245 303 353 453 561
MomenT conpoTHBneHus cTepXHs akKkepa W [mm®] 541 744 936 1387 1874
Tenen Texyuecrn auxephoro crepxs f, Ivww?| 420 |aso|seo| a20 | aso | 420 | aso | s60 | 420 | 450 | 660 | 420 | 450 | 660
Mlpenen npodKocT Ha pacTAXekme aHkepa fy  IN/mm?]| 520 700 520 700 520 700 520 700 520 700
11. [Ouarpammbl Harpy3ok ans cry4yas pacTA>XeHUA B HepacTAHYTOM 6eToHe
(fok cube (200) = 30 N/mm?)
w0 Harpyska [kH] w0 Harpyska [kH] . Harpyska [kH] s Harpyska [kH]
ASTA M8 ASTAM10 ASTAM12 ASTAM16

50 A 125
30 T 30 \

40 100 A
20 20 30 75 N

20 50 I
10 10

10 25
00 5‘ 1b 1‘5 20 00 5‘ Tb 1‘5 20 00 5‘ Tb 1‘5 20 00 5‘ 'Ib ‘5

Cmewervie [wm]

Cmewenvie [wm]

Cmewervie [wm]

Harpyska [kH]
200

) Harpys3ka [wm]

Harpys3ka [kH]
00

ASTA M20 ASTA M24 ASTA M30

200

150 T 300
150

100 200
100

50 100
50

0 T T T 0 T T T 0 T T T
0 01520 0 5 015 20 0 5 0 15 20

Cmewenve [m]

Cmewenve [m]

2
Cmewenve [w]

Cmewenvie [wm]
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1. Tunwl

w#p- 3

ASTAM 8 -M 16 - pesbbosas winunska (gvz)

C BHELWHUM LWECTUITPaHHWUKOM Ha XBOCTOBUKE

e, MY

i
ASTA M 8 -M 16 - pesbbosas wnunbka (A4 n S) m
C BHELWHVM LWWECTUITPaHHWKOM Ha XBOCTOBUKE --_ 1
—-ﬂa — |

1 )
ASTAM 20 - M 30 - pesbbosas wwnunbka (gvz) L

C NMPAMbIM XBOCTOBMKOM
ASTAM 20 - M 30 - pesbbosasn wnunbka (A4 u S)

C NMPAMbIM XBOCTOBMKOM

UPM 44 - xumunyecknit coctas CX 150, 950 mn, 360 mn

PACHET
© nomousio

XapaKTepMCTMKM U npeunmyLjecrtea

COMPUFIX
Pacuemioe

® BuicokoadhdeKTUBHLIN rMOpUOHbBI COCTaB MO3BOMAET BbIOEPXKMBaTL OOMbLUME HArPY3KN GeaonackocTu morpamnse

Knacc noxapo-

SGecneuerme

soiwe F 120

MnpakTn4eckn BO BCEX CTPOUTESNbHbBIX MaTepnanax.

[ YHVIBepCaJ'IbHaﬂ CncTeMa KpenneHuna Ong LW1poKOoro NCrnofib30BaHMA Ha CTPOUTENbHbLIX MnoLlangkax.

[ AHKBDHOQ KpenneHne ¢ NOMOLLIbIO XMMWYECKOro COCTaBa He BbI3blBAET MOABNEHMA CMUIT pacropa v No3BONAET MOHTaX C
MarnbiMy OCeBbIMU 1 KpaeBbIMW PACCTOAHNAMMWN.

® GonbLUoi acCOPTUMEHT akceccyapos obecneunsaeT MHoroobpasve NnpuMeHeHun.

[ aprOHOMVIHHbIIZ I/IHbeKLll/IOHHbIlh nncronet anAa 6bICTpOFO N NPOCTOro MOHTaxa.

[ Pﬂﬂ NOMycKoB OXBaTtbiBaeT obnactu NMpUMeHeHMA NMOYTN BO BCEX CTPOUTENbHLIX Matepmnanax c rapaHTmeﬁ
MakCcUManbHoOn Haae>XHoCTwn.

Marepuansi

PeabboBoi CcTEpKEHb:  YrnepoancTan cTanb, Knacc npoyHocTtn 5.8, ounHkosaHHas (5 UM) 1 naccuempoBaHHas (gvz).
YrnepogawcTan CTanb, Knacc NpoYHocTv 5.8, ropadeoLHkoBaHHas, TonLmHa cnos MuHuMym 40 um (fvz).
Hepskasetowan ctans 1.4401 B cootBeTcTBMM co ctaHaapTom AISI 316 (A4).
Cranb 1.14529 ¢ BLICOKOI CTOMKOCTHIO K KOppoauu (S).

VIHbeKUMOHHBIN cocTas: BuHMnacTeposas cMmona (He cofepsallan CTMpona), LLleMeHT, KBapLEBLI MNECOK U OTBEPAUTENb.

2. MNpepenbHble Harpy3Ku OfA OAUHOYHBIX aHKEepPOoB

rnpuv 60MbLUMX OCEBLIX U KPaeBbiX PacCTOAHUAX ')
CpenHue 3HayYeHwA

Tun aHkepa UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 16 ASTAM 20 ASTAM 24 ASTAM 30
gvz gvz gvz gvz gvz
fz |A%| S| fy A S| g, |A4S| §, |A4S| §, |A4|S| gz (A4S | gvz |A4|S
HepacTtaHyTbiii 6eToH, AnanasoH Temnepatyp ot -40 °C no +50 °C
pactamsaiowas € 20/25 N, [kN] | 19.0% | 256% | 30.2* | 406" | 43.8% | 69.0" | 81.6* | 888 | 127.4*| 1354 | 1836 | 1955 2900
Harpyska
C50/60 N, [kN] | 18.0% | 256% | 30.2" | 40.6¥ | 43.8" | 59.0" | 816" | 109.9" | 127,4* | 171.6 | 183.6* | 247.1* | 291.7* | 392.7"
nonepesnas = (20/26 V [kN] | 11.4| 164% | 18.1%| 244" | 263" | 354" | 49.0 | 669" | 764" | 102.8" | 110.1*| 148.3* | 175.0" | 2356

" Harpyaku oTHOCATCA K pe3bO0BbIM LUMUbKAM, KOTOPbIE YCTAHOBMEHbI B CYXOM OCHOBAaHUM 1 B TLLATENBHO OYMULLEHHOM
NPOCBEPNEHHOM OTBEPCTUM (OUYNCTKA C MOMOLLIbIO LLIETKW 1 MPOAYBOYHOTO MHCTPYMEHTA), MpU 3TOM TemnepaTypa B
OCHOBaHUM B 30He ycTaHoBku T < + 50°C (cm. Takxke pasgen «[locnenoBaTenbHOCTb MOHTaXan).

") PaspylueHune ctanu - onpeaenaowmin BUa paspyLueHns.
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3. XapakTepHble, pacyeTHble U peKoMeHAyeMble Harpy3Ku asna OAUHOYHBIX aHKEPOB

npu 60MbLUNX OCEBLIX U KpaeBbiX paccToAHMAX ')
XapakTepHble Harpysku

Tun aHkepa UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 16 ASTAM 20 ASTAM 24 ASTAM 30
gvz gvz gvz gvz gvz
fz | M| S |zl M| S |, A4‘S vz A4‘S vz A4‘S gvz‘All‘S gvz M‘S
HepacrtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C
pacrameawwas G 20/25 Npy [kN] 18.1 254 373 56.5 76.9 114.0 1425
Harpyska
€50/60 Ng, [kN] | 19.0 19.6 215 43.7 66.2 90.0 1335 166.8
nonepeshas = (20/25 Vg [kN] | 8.6 12.8 15.1 203 219 295 40.8 55.0 63.7 85.8 918| 1236 |[1459) 1964

PacueTHble Harpysku

Tun aHkepa UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAM 8 ASTAM 10 ASTAM 12 ASTA M 16 ASTAM 20 ASTAM 24 ASTAM 30
gvz gvz gvz gvz gvz
fuz| A | S |fz | A4 | S | fy M| S | g, A4S |, | A4 | S |guz| Ad| S |guz| Ad| S
HepactaHnyTbiii 6€ToH, Anana3oH temnepatyp ot -40 °C no +50 °C
pacrameaonas € 20/25 Ngg [kN] 10.1 14.1 20.7 314 427 63.3 79.2
Harpyska
€50/60 Ngg [kN] 10.9 16.3 24.3 36.8 50.0 742 92.7

ronepeswon = .20/25 Vg [KN] 7.8‘ 8.2 ‘ 10.2 12.1\13.0\ 16.2 17.5\ 18.9‘23.5 32.7\35.2\44.0 51.0‘55.[]‘88.5 73.4\79.2\95.5 115.7‘125.9‘157.1

PekomeHgyembie Harpysku 2

Tun aHkepa UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 16 ASTAM 20 ASTAM 24 ASTAM 30
gvz gvz gvz gvz gvz
fuz | M| S | fy A4S | g, |A4| S |, |AB| S |, Ad| S gz Ad| S |guz| Ad| S
HepacTtaHyTbiii 6eToH, AnanasoH Temnepatyp ot -40 °C no +50 °C
pacrameaongs — £20/25 Np [kN] 12 10.1 14.8 224 305 452 56.5
Harpyka
C£50/60 Ng [kN] 18 10.9 17.3 26.3 35.7 53.0 66.2

nonepeswas  =020/25 Vg [KN] 5.4\ 5.9\ 73| 86 ‘ 93 ‘ 16 12.5\ 13.5\ 169 23.3\25.2‘31.4 36.4‘39.3‘49.[] 52.4‘56.5‘7(].6 83.3‘89.9‘112.2

" Harpysku 0THOCATCA K pe3bO60BbLIM LUMUILKAM, KOTOPLIE YCTaHOBIEHbI B CyXOM OCHOBAHWUW U B TLLATENBLHO OYMLLIEHHOM Mpo-
CBEPNIEHHOM OTBEPCTUM (OYMCTKA C MOMOLLLIO LLIETKU 1 MPOAYBOYHOrO MHCTPYMEHTA), Npu 3TOM TemMrnepaTtypa OCHOBaHUA B
30He kpenneHua T <+ 50°C (cm. Takxe pasgen «[locnenoBarensHOCTb MOHTaXan).

2 YuteHsl koadduLUMEHT 3anaca NpoYHOCTM Ana matepuana yM n koaduLmMeHT 3anaca NpoYHOCTU no Harpyske yL = 1,4.
KoadbuumeHT sanaca npouyHocTn ana matepuana yM 3aBucuT OT Tuna aHkepa.
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4. HanpaBneHue Harpysku: pacta>keHue t
4.1 PaspylwieHue ctanu ona MakcMmarnbHO Harpy>keHHoro aHkepa O
XapakTepHoe ConpoTUBIIEHME U pacYeTHOe ConpoT ana onl X aHKepoB
Tun ankepa ASTAMS ASTAM10 | ASTAM12 | ASTAM16 | ASTAM20 | ASTAM24 | ASTAM30
gvz gvz gvz gvz gvz
fuz| A4 S |5, | A4 S |f; | M| S |, |A4| S |, |A4| S |gvz|AG| S |guz|Ad| S
Xopawreproe conpormenewne Noy - [kNJ| 19 [ 26 [ 30 | 41 [ 44| &9 |82 | 110 |127| 172 |184| 247 |292] 398
Pacservos conporwenewse  Npg o [kN] | 12.8|13.7| 17.1|20.2| 21.7| 27.1| 294 316 | 39.3| 548 66.8| 733| 855 91.7]114.3123.2)132.1]184.7196.8210.0261.8

4.2 PaspylieHue B pesynbrate BhipblBa/BblAePruBaHUA He ABNIAETCA ONpeaenaloLLmm.
4.3 PaspylieHue 6eToHa No KOHyCy U pacTpeckvuBaHue Ana aHKepa,
yCcTaHOBREeHHOro B Hanbonee He6NaronPUATHLIX ycnosmax '
Npge=NS ~foy-fo-f Mg =N e fonfosn - fosp
Rd, ¢ Rd,c - 'bN " 's " tc Rd, sp Rdc "'b,N "'s,sp " lesptth
XapakTepHoe 1 pacyeTHoe CONpoTHBIIeHUe 1A OAMHOYHBIX aHKepoB B 6eToHe C20/25
Tun aHkepa UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 16 ASTAM 20 ASTAM 24 ASTAM 30
gvz gvz gvz gvz gvz
fuz | P4 | S | fz |A4| S |fy | A4 | S |fy | A4S | f, | A% | S |guz A4 S |guz| A |S
pepexr. rnybuna ankeposkn oo [Mm] 80 90 110 125 170 210 280
HepacrtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C
XapakTepHoe conpoTusnenme NuRk,c [kN] 18.1 264 373 56.5 76.9 114.0 142.5
Pacsernoe conporuenenne  N'py . [kN] 10.1 141 20.7 314 42.1 63.3 79.2

" Harpysku OTHOCATCA K Pe3bOOBbIM CTEPXKHAM, KOTOPbIE YCTAHOBIMEHbI B CyXOM OCHOBAHUU 1 B TLLATENBHO OYMULLIEHHOM
NpOCBEPEeHHOM OTBEPCTUM (OUMNCTKA C MOMOLLILIO LLIETKM 1 MPOAYBOYHOTO MHCTPYMEHTa), Mpu 9TOM TemnepaTypa OCHOBaHWA B
30He kpennenusa T < + 50°C (cm. Takxke pasnen «[locnenoBaTenbHOCTb MOHTaXan).

4.3.1 BnuaHue npoyHocTM 6eToHa B crnyyae pacTA>KeHuA

Knaccel npouyHocTu MpouHocTb uMnuHApa MpouHocTb Ky6uka Ha ®Dakrop BAuAHUA fo.N
6eToHa Ha cxatue foy cy) cxatme UPM 44 UPM 44
[N/maw] fok, cube (150) SASTAM 10 ZASTAM 12
[N/mm?]
C12/15 12 15 0.70 0.70
C16/20 16 20 0.85 0.85
€20/25 20 25 1.00 1.00
£25/30 25 30 1.01 1.02
€30/37 30 37 1.03 1.06
C40/50 40 50 1.06 112
C45/585 45 55 1.07 1.15
€ 50/60 50 60 1.08 117
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHne oceBoro paccTofaHus

i, =10+ 1|05
Seor N
PaccrosaHue s ®DakTop BMAHUA fs[-]
UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 16 ASTAM 20 ASTAM 24 ASTAM 30
[mm] gvz gvz gvz gvz gvz
vz | A4 ‘ S | fz | M| S | f | A S | g, | A4 ‘ S | f | A4 ‘ S | gvz | A4 ‘ S |gvz| Ad| S
40 0.63
45 0.64 0.63
55 0.67 0.65 0.63
65 0.70 0.68 0.65 0.63
85 0.77 0.74 0.69 0.67 0.63
100 0.81 0.78 0.73 0.70 0.65
105 0.83 0.79 0.74 0.71 0.65 0.63
120 0.88 083 0.77 0.74 0.68 0.64
140 0.94 0.89 0.82 0.78 0.71 0.67 0.63
160 1.00 0.94 0.86 0.82 0.74 0.69 0.64 4
180 1.00 0.91 0.86 0.76 0.71 0.66
220 1.00 0.94 0.82 0.76 0.70
250 1.00 0.87 0.80 0.72
340 1.00 0.90 0.80
420 1.00 0.88
560 1.00
S [mm] 40 45 55 65 85 105 140 @
Serl [mm] 160 180 220 250 340 420 560
MpomeskyTouHble BenMUnHbI MONy4atoTCA C MOMOLLLIO MUHEMHOW NHTEPNONALNN.
4.3.2.2 BnvAaHue KpaeBbiX PpacCTOAHUIA
2
f,=0.35 + ——+ 0.6 x—
Ser N SaN
Kpaesoe Qakrop enuanma f [-]
paccroaHue ¢ UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 16 ASTAM 20 ASTAM 24 ASTAM 30
[mm] gvz gvz gvz gvz gvz
fuz | A4 ‘ S | fz | M| S | f, | A4 ‘ S |z | A4 ‘ S | fz | A4 ‘ S |gvz |Ad | S |guz|Ad| S
40 0.64
45 0.68 0.64
55 0.76 0.71 0.64
60 0.81 0.75 0.67
80 1.00 091 0.79 0.73
85 0.96 0.83 0.76 0.64
90 1.00 0.86 0.79 0.66
110 1.00 0.91 0.74 0.65
125 1.00 0.80 0.70
140 0.86 0.75 0.64
170 1.00 0.85 0.71
210 1.00 0.82
280 1.00
Crmin [mm] 40 45 55 65 85 105 140
CorN [mm] 80 90 110 125 170 210 280
MpOMe>XXyTOUHbIE BENMUMNHBI MOMY4aloTCA C MOMOLLbLIO NTMHENHON MHTEPMNONALNK.
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fog =|1.0+ 0.5
Sersp
PacctoaHue s ®dakTop BnuAHUA fS'sp [-]
UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 16 ASTAM 20 ASTAM 24 ASTAM 30
[mm] gvz gvz gvz gvz gvz
fuz | A4 ‘ S | fuz | A | S | f, | M| S |, | A4 ‘ S | fz | A4 ‘ S | gvz | A4 ‘ S |guz | Ad| S
40 0.59
45 0.60 0.59
55 0.63 0.61 0.58
65 0.65 0.64 0.60 0.58
85 0.69 0.68 0.63 0.60 0.60
105 0.74 0.72 0.66 0.63 0.63 0.60
120 0.77 0.75 0.68 0.64 0.64 0.62
140 0.82 0.79 0.71 0.67 0.67 0.63 0.63
160 0.86 0.83 0.74 0.69 0.69 0.65 0.64
200 0.95 0.92 0.80 0.74 0.74 0.69 0.68
220 1.00 0.96 0.83 0.76 0.76 0.71 0.70
240 1.00 0.86 0.79 0.79 0.73 0.71
330 1.00 0.89 0.89 0.82 0.79
420 1.00 1.00 0.90 0.88
520 1.00 0.96
560 1.00
i [mm] 40 45 55 65 85 106 140
Strsp [mm] 220 240 330 420 420 520 560
MpOMe>KyTOUHbIE BENMUMNHDBI MOMY4aloTCA C MNOMOLLbLIO NTMHENHON MHTEPMNONALNN.
4.3.3.2 BnuaHue KpaeBbIX pacCTOAHUMN
2
fogp = 035 + ——+ 0.6 x—
So s S 5p
Kpaesoe ®DakTop BNuAHUA fc'sp [-]
paccrosaHue ¢ UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 16 ASTAM 20 ASTAM 24 ASTAM 30
[mm] gvz gvz gvz gvz gvz
fuz | A4 ‘ S | fz | A | S | f | M| S | f,| A4 ‘ S | fz | A4 ‘ S | gvz | A4 ‘ S |gvz| Ad| S
40 0.55
45 0.58 0.56
55 0.64 0.61 0.563
60 0.67 0.64 0.55
65 0.70 0.66 0.57 0.52
85 0.83 0.78 0.65 0.58 0.58
105 0.96 0.90 0.73 0.64 0.64 0.58
110 1.00 0.93 0.75 0.65 0.65 0.59
120 1.00 0.79 0.68 0.68 0.61
140 0.88 0.75 0.75 0.66 0.64
210 1.00 1.00 0.85 0.81
260 1.00 0.94
280 1.00
Coin [mm] 40 45 55 65 85 105 140
Cersp [mm] 110 120 165 210 210 260 280
[MpoMexKyTOUHbIE BEMNUYMHBI MOMNYy4atoTCA C MOMOLLbIO NMMHENHOW MHTEPNoNAUNN.
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4.3.3.3 BnuaHue TonwmHel 6eToHa

z
=l P < s
2-h ef, sp
Tonwwna h Qaktop enumanms fy, [-]
[mm] UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 16 ASTAM 20 ASTAM 24 ASTAM 30

110 1.00

120 1.06 1.00

140 1.17 1mm 1.00

165 1.31 124 1.12 1.00

190 144 1.36 1.23 1.10

210 1.50 145 1.31 1.17

220 1.50 1.35 121 1.00

260 1.50 1.35 1.12

270 1.39 1.15 1.00

310 1.50 1.26 1.10

350 1.36 1.19 1.00

410 1.50 1.32 1nm

450 141 1.18

500 1.50 1.27

550 1.35

600 143

640 1.50
@ i [m] 10 120 140 165 220 270 350

Mot <p [um] 55 80 70 83 110 135 175

I'IpomexyToqule BENMYMHLI MONy4yaroTCA C NOMOLLbIO nuHenHom nHTEPNONALUNU.

5. HanpaBneHue Harpy3ku: nonepeyHas

5.1 PaspylueHue no ctanu ona MakcMmarbHO Harpy>KeHHOro aHkepa ®

XapakTepHoe U pacyeTHOe CONpoTUBIIEHUE A5 OAUHOYHbIX aHKEPOB

Tun aHkepa ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 16 ASTAM 20 ASTAM 24 ASTAM 30
gvz gvz gvz gvz gvz

fvz | A4 ‘ S | vz | A4 ‘ S | gz | A4 ‘ S | fvz | A4 ‘ S | fz | A4 ‘ S |gvz| A4 ‘ S |gvz| A4 ‘ S
Xopaxrepuoe conpormenewne Vipy - [kN] | 10 | 13 5] 20 |[22] s |4 55 | 64| 86 | 92| 124 |146| 196
Pacserioe conporwanemne Vg [kN] | 7.6 | 8.2 \mz 12.1 13.0\ 162|175 18.9‘23.8 327 35.2\44.0 510 55.0\53.5 734 79.2‘98.8 115.7125.9\157.1

5.2 Pblua)kHoe paspyLueHue ana aHkepa, yCTaHOBMeHHOro B Haubonee He6naronpuATHLIX ycrnosuax '
_y 0
Vv Rd.op ~ Vv Rd, p be’v st XfC
XapakTepHoe 1 pacyeTHOe CONMpoOTUBIIEHNE ANA OAMHOYHLIX aHKepoB B 6eToHe C20/25
Tun aHkepa UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 16 ASTAM 20 ASTAM 24 ASTAM 30

gvz gvz gvz gvz gvz
fz | A8 S | fz | A8 | S || A8 | S |, A8 | S || AS| S |guz|As| S guz|Ad|S

epexr. rnybuna awkeposka o [Mm] 80 90 10 126 170 210 280

HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C

XapakTepHoe conpoTusnenme VUHk,cD [kN] 36.2 50.8 746 113.0 163.8 2280 285.0

Pacyetnoe conpotusnenme vnﬂd,cu [kN] 241 339 49.7 763 102.5 152.0 190.0

" Harpysku neicTBuTenbHbI ANA Pe3bO0BbIX LUMUIEK B CIly4ae CyXoro OCHOBaHUA aHKEPHOIO KPeMNeHWA 1 Npu yCNoBUi TLIaTENbHOM
OUMCTKM MPOCBEPNEHHOrO OTBEPCTHA (OUMCTKA C MOMOLLIbIO LLIETKW U NMPOAYBOYHOrO MHCTPYMEHTa), NpuieM TeMrnepaTypa OCHOBa-
HUA B 30He pacTBopa T =<+ 50°C (cm. Takxe pasnen «[locnenoBaTenbHOCTb MOHTaXa»).
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5.3 OTkon Kpaa 6eToHa ANA aHKepa, YyCTaHOBNEHHOro B HE6naronpumATHeIX ycnosuax "

0 n
Viede = Vage X foy Xfay Xfg v

XapakTepHoe 1 pac4eTHOe CONpOTUBNEHUE ANA OAUHOYHBLIX aHKepoB B 6eToHe C20/25,
YCTaHOBJIEHHbIX OKOJ10 KpaA Ha pacCcToAHUMN cmin

Tun aHkepa UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAM 8 ASTAM 10 ASTAM 12 ASTAM 16 ASTAM 20 ASTAM 24 ASTAM 30
gvz gvz gvz gvz gvz
fuz | A% | S | fp | A4S | g, | A S |1, |AG| S |5, (A4 | S |guz|Ad| S |guz|Ad| S
HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C no +50 °C
Mun. kpaesoe paccroswme ¢ . [MM] 40 45 55 65 85 105 140
Xapokrephoe conporuenenme Vop - [kN] 38 49 73 103 17.9 268 46.8
Pacserroe conporuenenne Vg, - [kN] 25 33 48 6.9 1.9 17.9 312

' Harpysku oTHocATcA K peabboBbiM cTepxxHAM Upat ASTA

5.3.1 BnuaHue npoyHocTM 6€TOHa NpPU NMornepeyYHom Harpyske
(fekcube 150)
fy=+———
25

Knaccel npouHoctu 6etoHa | TMpoyHOCTb uMAMHAPa Ha c)xaThe MpoyHocTL Ky6UKa Ha c)kaTue QakTop BAMAHUA
fek, oyl fek, cube (150) fo,v
[N/mm?] [N/mm?] [-]
C12/15 12 15 0.77
£16/20 16 20 0.89
£20/25 20 25 100
£25/30 2% 30 110
£30/37 30 37 122
£40/50 40 50 141
£45/55 45 55 148
£50/60 50 80 155

5.3.2 BnuaAHue HanpaBneHUAa A,EeNCTBUA HarpysKku
foy =10 am 0° < oLy <B5°
1
fqy=———— am 55°< oy <90°
' cos oy + 0.5 -sin o
) v
foy =20 e 90° < oy < 180°
Yron ay Qakrop BAUAHUA fOl,V
H 3oHa 3
3oHa 1: 0°-55° 1.00
3oma 2: 60° 1.07 1
3oHa 2: 70° 1.23
3oHa 2: 80° 1.60
3oHa 2: 85° 1.7
3oHa 3: 90°-180° 2.00
= ®
fischer
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5.3.3 BnuaHue oceBoro u KpaeBoro paccToAHUA
5.3.3.1 Ha opuHOuHbBI aHKep BRUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

n=1
fsc,\/ =

1.0 1.2 14

1.6

Daxrop ana oguHouHoro akkepa fg, V"

Kpaesoe paccroaHue = c/c,i, wm (h/1.5)/c iy

20 22 24 26

28 3.0 32 34 3.6

3.8

4.0

1.00 | 131 1.66

2.02

241

283 | 326 | 372 | 419

469 | 520 | 572 | 627 | 683

4

8.00

[MpOMeXyTOUHbIe BENMYMHBI NOMNY4aloTCA C MOMOLLIO NMHENHON UHTEPNONALIMN.

5.3.3.2 Ha napy aHkepoOB BNUAET TONIbKO OAMH KpaWn

[na TonwmnHel 6eToHah2 1.5 - ¢

1 paccToaHW Mexay aHkepamn s £ 3 - ¢

[Ona TonwmHel 6etoHah < 1.5 - ¢

1 paccToaHuin Mexy aHkepamu s £ 4.5 - h

h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
[nas>3.c Onas>45-h
h
f n=2 _ i n:225-5'h X1‘—5 @
sc,V sc,V
B-Coin | Coin
MpomexxyTok (DakTop ana aHKepHOI napsbl fsc,V“ =
$/Cmin Kpaesoe paccroanue = c/c,i, unm (h/1.5)/c iy
1.0 12 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 4.0

1.0 067 | 084 1.03 122 143 1.65 188 | 212 236 | 262 | 289 | 3.16 | 344 | 373 | 403 | 433
15 075 | 093 1.12 1.33 1.64 177 200 | 225 | 2.50 276 | 3.03 | 331 | 3.60 | 3.89 | 419 | 450
20 0.83 1.02 122 143 1.65 189 | 213 | 238 | 263 | 290 | 3.18 | 346 | 375 | 4056 | 435 | 467
25 0.92 1.1 1.32 1.64 1.77 2.00 225 | 250 | 277 | 304 | 332 | 361 | 3.90 | 421 | 452 | 483
30 1.00 1.20 1.42 1.64 188 | 212 | 237 | 283 290 | 318 | 346 | 376 | 406 | 436 | 468 | 5.00
35 1.30 1.62 1.75 199 | 224 | 250 | 276 | 3.04 | 332 | 361 391 | 421 | 452 | 484 | 517
4.0 1.62 186 | 210 | 236 | 262 | 289 | 3.17 | 346 | 3.75 | 405 | 436 | 468 | 500 | 533
45 196 | 2.21 247 2.74 | 302 3.31 360 | 390 | 420 | 452 | 484 | 517 | 550
5.0 2.33 2569 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
55 2.71 299 | 328 | 357 388 | 419 | 450 | 482 | 515 | 549 | 583
6.0 283 | 31 341 3.71 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 324 | 354 | 384 | 416 | 447 | 480 | 513 | 547 | 582 | 6.17
7.0 3.67 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 | 476 | 510 | 544 | 579 | 6.14 | 6.50
8.0 457 | 491 525 | 659 | 595 | 6.30 | 6.67
85 505 | 540 | 575 | 6.10 | 647 | 683
9.0 520 | 555 | 590 | 626 | 6.63 | 7.00
95 569 | 605 | 642 | 679 | 7.17
10.0 621 | 658 | 695 | 7.33
11.0 7.28 | 767
12.0 8.00

I_IpomexyTquble BENMYNHbI NOAyYatoTCA C MOMOLLbIO nMNHEenHon nHTEPNONAUNK
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5.3.3.3 Ha pap aHkepoB BnusAeT TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢
1 paccToAHUN Mex[y aHkepamn s S 3 - ¢

n>2  SC*StSp st

fsc,V 3 7
N-Cpip Cmin
fors>3.¢c > s'=3-¢
[ or 3 ETS TSt
sc,V = 3 —
€ pip Cmin
@ n=vyucno Harpy>eHHbIX aHKepoB
6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 Taroeaa Harpyska: NhSd

6.2 MonepeyHas Harpyska: VhSd

[na TonwmHel 6etorah < 1.5 - ¢
1 paccToaHnit Mexay aHkepamui s £ 4.5 - h

omr _Lhesyrsp st
sV~

30ty

fors>45.-h —» s'=45-h

i n>2 _ 2 -h +S/H + 5/1,2 + S/m +..
s,V - :

3:n-cpip

£ NRq = MeHblUIeE U3 NRd,s: NRd,p; NRg,c: NRd,sp

H] VR4 = MeHbluee u3 VRd,s;de,cp ! VRd,c

63 KOMGMHMPOBBHHBH pacTtaruesaloLlan U NonepeyHana Harpyska:
h h
N . Vg < 12
Npg Vg
h  .y\h _
N'sq:V'sg =

NRd: VRd

pacrtarusaioLlan (nornepeyHas) cocTaBnsaoLme Harpy3Kku

Ha OQMHOYHbLIW aHKep.

3Ha4YeHuA pac4yeTHOro cConpoTUBIIEHUA C YY4EeTOM 3anacoB NPOYHOCTHU.
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7. NocnepoBaTenbHOCTbL MOHTaX<a

-—ﬁ;l:

hef i tix hef i thx
( WZ skesw ( WZ
¢ O 28 L0000 //%er ¢ O 20 OO | T
) ASTAMB8X...-M20x... I de ‘ I M ) ASTAM24x...-M30x... dy [ )i M
S e RVile] ° O Us O U= O
TLO 0 o0 oA D | TLO A P77 v
00000 G0 0206 0]
ho ho
8. XapaKkTepucTukn aHKepoB 4
Tun aHkepa UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44 UPM 44
ASTAMS8 | ASTAM10 | ASTAM12 | ASTAM16 | ASTAM20 | ASTAM24 | ASTAM30
gvz gvz gvz gvz gvz
fuz A4‘S fuz A4‘S fuz A4‘S fuz| M| S | f2 A4‘S gvz M‘S gz M‘S
Awamerp pesb bl M8 M 10 M 12 M 16 M 20 M 24 M 30
HoMUHAnbHbI AHAMETP (BEpNIEHHS OTBEPCTHS dg  [wm] 10 12 14 18 24 28 35
Tny6ua caepneus hg  [mm] 80 90 110 125 170 210 280 @
IdpcpexTugHan y6uHa aHKepHoro Kpennenna her  [MM] 80 90 110 125 170 210 280
Orsepcrue ¢ sa30pom 5 npukpennsewoi petann g [mm] =9 <12 <14 <18 <22 <26 <33
Pasmep nop kniou SW [mm] 13 17 19 24 30 36 46
TpeGyembiit MoMeHT 3aTXKK Tist  [Nm] <10 =20 =40 =60 <120 =150 =300
Munumansuas Tonuusa GeTonnoi peranu hin [MM] 120 130 150 165 210 250 320
Munumansnoe ocesoe paccrosme Smin [MM] 40 45 55 65 85 105 140
MunumansHoe kpaesoe paccrosue Cin [MM] 40 45 55 65 85 106 140
27 279 4 5 6 10 21 45 64
9. BpeMﬂ cXBaTbiBaHUA U OoTBep>KaeHunA
Temnepartypa kapTpupm>xa Bpems cxeaTbiBaHUA Temnepatypa ocHoBaHuA Bpems oTBep>kpeHua
(MUHUMYM + 5 °C) UPM 44 aHKepHOro KpenneHua UPM 44
-5°Cpno+0°C 24 yac.
+0°Cpo+b5°C 180 min.
+5°Cpo+10°C 13 min. +5°Cpo+10°C 90 min.
+10°Cpo+20°C 5min. +10°Cpo+20°C 60 min.
+20°Cpo+30°C 4 min. +20°Cpo+30°C 45 min.
+30°Cpo+40°C 2 min. +30°Cpo+40°C 35 min.

HpVIEeJIleHHbIe BbllLE 3HAYEHNA BPEMEHWN OTCHUTLIBAIOTCA C MOMEHTa KOHTakTa Mmexxay FIOJ'IVIMGDHO\;I cMonom n oTBepauTenem

B CTaTUYeckoM cMmecuTene. Bo Bpems ycTaHOBKM TemmepaTypa kapTpuaxa gosikHa 6biTb He Huke + 5 °C. MNpu Temnepatypax
ceoiwe + 30 °C -+ 40 °C kapTpmoxmn Heobxoammo oxnaauTs 0o Temnepatypsl + 15 °C unu + 20 °C. B cnyyae npogonkuntens-
HOro BpeMeHU yCTaHOBKM, T.€. KOorfla MpOMCXOAAT NepepbiBbl B paboTe, HYy>XKHO 3aMeHUTb CTaTUYeCKUii CMecuTens
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10. MexaHnuyeckue xapakTepucTuKkun

Cmeuterne [Mm]

CmeweHue [Mm]

Tun ankepa ASTAMS | ASTAM10 | ASTAM 12 | ASTAM16 | ASTAM20 | ASTAM24 | ASTAM30
gvz vz gvz gvz gvz
fuz|A4| S | fz|A4| S |f,|A4| S |§,|A4| S |, Ad| S |gvz|A4| S (gvz| A4 S
flnowags nonepeuoro ceveua crepcus akkepa A [MiZ] 366 58.0 843 167.0 2450 353.0 561.0
MoMeHT COpOTHBNEHWS CTepXHA GHKepa W [mm?] 312 623 109.2 2775 5409 935.5 18742
TlpeRen Teky4ecTh aHKepHoro crepca fy, IN/mw?]) 420 450‘560 420 450‘550 420 450‘580 420 450‘550 420 450‘550 420 450‘550 420 450‘560
Mpenen NPoYHOCTH Ha paCTSXeHWe aHKepa fy  [IN/mm?]|520| 700 520 700 |520f 700 |520| 700 |520| 700 |b520| 700 |520| 700
11. Ouarpammbl Harpy3oK ana cryyas pacTa>KeHusa B HepacTAHyTOM 6eToHe
= 2
(fok cube (200) = 30 N/mm?)
55 Harpyska (kHI 4 HarpysKa [kH) o HarpysKa [kH) 150 HarPy2Ka k)
m 50 &\‘ 125
20
30
40 100
4 15 \\
20 30 75
10
20 50
10
5
10 25
ASTA M8 ASTAM10 ASTAM12 ASTAM16
0 T T T 0 T T T 0 T T T 0 T T T
0 10 20 0 20 0 1 20 5 10 5 20
Cmewerue [mm] Cmewerue [Mm] Cmewerue [Mm] Cmetuere [mm]
500 Harpyska [kH] 00 HaTPY3KAKH]
150 A 300 \ \
100 200
50 100
ASTA M20 ASTA M30
0 T T T 0 T T T
0 5 10 15 20 5 10 15 20
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1.

Tunbl

w#p- f iy 4 P

RG M 8 -M 16 - pessbosasn wnunbka (gvz)

C BHEWHUM LWWECTUIrPaHHWKOM Ha XBOCTOBUKE

RGM 8 -M 16 - pessbosan wnunbka (A4 n C)

C BHELWWHUM LWEeCTUrpaHHUKOM Ha XBOCTOBUKE

i il

RG M 20 - M 30 - pesbbosas winunska (gvz)

4 C NPAMbIM XBOCTOBMKOM
RG M 20 - M 30 - pesbbosas wnunbka (A4 n C)

C NMPAMbIM XBOCTOBMKOM

FIS EM - nHbekumoHHsin coctas FIS EM 390 S

@ XapaKkTepucTUKK 1 NpemMmyLLecTea

OyeHb xopoLlve CBA3YIOLLME CBOWMCTBA XMMUYECKOro cocTtaBa obecrneumnsatoT
BOCMPUATHE BbICOYANLLNX HAarpy30K B 6ETOHE.

® BosMoxHa ycTtaHoBKa nof BOLOW.
® BO3MOXHOCTb MPUMEHEHWA B OTBEPCTHAX MOCIe anMasHoro ceepneHus obecrneymBaeT MakCUMarnbHyto
YHMBEPCANbHOCTb NCMONb30BaHNA.

® bonbliee BpeMa CxBaTbiBaHWA 06neryaeT MoHTax.

® Huskasn ycanka cocTasa.

Matepuansbi

Pesb6oBas Wwnunbka: Yrnepogucran ctanb, knacc npouHoctu 5.8, ounHkosaHHas (5 M) 1 naccuBupoBaHHan (gvz).
Hepxagetowan ctans 1.4401 unn 1.457 18 COOTBETCTBUM CO CTaHAAPTOM
AISI 316 nnn 316 Ti (A4).
Cranb 1.14529 ¢ BbICOKOI CTOMKOCTbIO K koppoauu (C).

VIHbEKLUMOHHbIN cocTaB: JnokcugHana cMona, LeMeHT 1 OTBEPAUTENb.

2. I'Ipeneanble Harpyskuv ona oauHO4YHbIX aHKepoB

npu 60MbLUMX OCEBLIX M KpaeBbiX paccToaHmnax"

CpenHue 3HayeHwuA

Tun aHkepa FISEM FISEM FISEM FISEM FISEM FISEM FISEM

RGM 8 RGM 10 RGM 12 RGM 16 RG M 20 RGM 24 RGM 30
gvz ‘A4‘ C| gvz ‘A4‘ C| gvz ‘A4 C| gvz ‘A4‘ C| gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘A4‘ c

HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C no +50 °C

pacamsaiowas € 20/25 N, [kN] | 19.0*| 25,6 |30.2| 40.6* | 43.8* | 569.0* | 81.6* | 88.8 |127.4* 149.5 183.6" 197.7 291.7%| 340.4

Harpyska

C50/60 N, [kN] | 19.0%] 256 30.2* | 40.6* |43.8* | 59.0*' | 81.6" |109.9%(127.4% 171.6% 1836  247.1% 291.7(392.7%

nonepesnas = (20/26 V [kN] | 11.4*1| 164% |18.1%| 24.4* | 263" | 36.4*! | 49.0" | 659" | 76.4% 102.9% 110.1% 148.3% 175.07(235.6%

1

Harpysku oTHocaTcA K pe3b60BbIM WNunbkam fischer, ycTaHOBNEHHbIM B CyxOM MaTepuane OCHOBaHWUA Mpu yCnoBuu
TUlaTEeNbHON OUYNCTKM MPOCBEPIEHHOrO OTBEPCTUA (OUYNCTKA C MOMOLLIO LLETKM U NPOAYBOYHOIO WHCTPYMEHTa) 1 npu
TemMnepaType ocHoBaHuA B 30He cocTaBa T <+ 50 °C (cmoTpuTe Takxe pasnen «locnenoBaTensHOCTbL MOHTaxan).
PaspywieHune ctanu - onpeaensaiowinii BUa paspyLieHuna.
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3. XapakTepHble, pacyeTHble U peKoMeHAyeMble Harpy3Ku asna OAUHOYHBIX aHKEPOB

npu 60MbLUNX OCEBLIX U KpaeBbiX paccToAHMAX ')
XapakTepHble Harpysku

Twn aHkepa FIS EM FISEM FISEM FISEM FISEM FISEM FISEM
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 30
gvz‘M‘C gvz‘M‘(: gvz‘M‘(: gvz‘Atl‘c gvz‘Atl‘c gvz‘Axi‘c gvz‘Ail‘c
HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C
pactamsawwas G 20/25 Npy [kN] | 19.0 211 29.7 435 66.0 1122 150.4 2771
Harpyska
£50/60 N [kN] [19.0| 256 |30.2| 386 [438| 666 |81.6| 858 |1274] 14569 |1836] 1955 |2917| 3602
nonepesnas = (20/25 Vi [kN] | 9.5 12.8 15.1 203 218 295 40.8 56.0 63.7 85.8 918| 1236 (14569 1964
PacueTHble HarpysKku
Twun aHkepa FIS EM FISEM FISEM FISEM FISEM FISEM FISEM
RGM 8 RGM 10 RGM 12 RG M 16 RGM 20 RGM 24 RG M 30
gvz‘M‘C gvz‘M‘C gvz‘M‘C gvz‘M‘c gvz‘Ad.‘c gvz‘M.‘c gvz‘M.‘c
HepacTtaHyTbliii 6eToH, AuanasoH Temneparyp ot -40 °C go +50 °C
pactarusaowas G 20/25 Npy  [kN] 1.7 16.5 242 36.7 62.3 83.6 163.9
Harpyska
£50/60 Ngg [kN] | 12.8|13.7 | 16.2|20.2 215 294 314 47.7 81.0 108.6 195.8| 200.1
nonepewnan > 20/25 Vg [KN] | 7.6 | 82 [10.2]12.1 13.0\ 16.2[17.5[18.9 \ 236327 \ 362 \ 440|510 \ 55.0 \ 686|734 \ 792 \ 98.8(116.7 125.9\157.1 4
PekomeHayembie Harpysku 2
Tun aHkepa FISEM FISEM FISEM FISEM FISEM FISEM FISEM
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 30
gvz| A4 | c |guz|As|C |guz|Aa|c|gu|m|C guz|M|cC guz|Ae|cC gujme]c
HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C
pacrameaowas G 20/25 Ng [kN] 84 11.8 17.3 26.2 44.5 59.7 110.0
Harpyska
£50/60 N [kN] | 8.1 | 8.8 [10.9 (145 15.3 21.0 224 34.0 57.9 778 139.8] 142.9
monepowss  2020/25 Vg [N] | 54 | 59 | 7.3 | 8.6 | 93 [ 11.6]125|135]16.9]233 252|314 |364] 303490 624565706833 |88.9]1122

" Harpysku oTHOCATCA K pe3b6oBbIM Lwnunbkam RG M npu ycnosumn TwiaTtensHo OUMLLEHHbBIX U CyXUX OTBEPCTUIA, npudem

Temrnepartypa OCHOBaHuA aHkepHoro kpennexuunsa T <+ 50°C.

2 YyteHbl koadpdULUMEHT 3anaca NpoYHOCTU ana matepuana yM n koadduumMeHT 3anaca NpoYHoCTM No Harpyake yL = 1,4.

KoadduumneHT 3anaca npouHocTv ans matepuana yM 3aBUCKUT OT TUNa aHkepa.
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4. HanpaBneHue Harpysku: pacta>keHue t
4.1 PaspylwieHue ctanu ona MakcMmarnbHO Harpy>keHHoro aHkepa O
XapakTepHoe ConpoTUBIIEHME U pacYeTHOe ConpoT ana onl X aHKepoB
Tun aHkepa FISEM FISEM FISEM FISEM FISEM FISEM FISEM

RGM 8 RGM 10 RG M 12 RGM 16 RG M 20 RGM 24 RGM 30

gvz A4\c quz A4\c gvz A4\c gzv A4\c gvz A4\c gvz A4\c gvz A4\c

Xaparepuoe conpormenenne Noy  [kN]| 19 | 26 | 30 | 41 |44 | 59 |82| 110 |127| 172 |184| 247 |282| 3%
Pacsernoe conpormsnenne  Ngg o [kN] | 12.8 13.7\17.1 202 21.7\27.1 294 31.5\39.3 54.8 58.8‘73.3 855 91.7\114.3 1232 132.1\154.7 1958 zm.o\zm.a

4.2 PaspyluieHue B pesynbraTte BhipbiBa/BblAepruBaHvA He ABNAETCA ONnpeaenaiowmm.
4.3 PaspyLuieHue 6eToHa No KOHYCY M pacTpeckuBaHue ana aHkepa,
YCTaHOBNMEHHOro B Haubonee Heﬁﬂal’ol‘lpMﬂTHbIX ycnosuax "
Npgo=NS oy fof Nags =Moo fon-foo fosf
Rd, ¢ Rd,c = 'bN " 's " tc Rd, sp Rdc "'b,N "'s,sp " lesptth
XapakTepHoe 1 pacyeTHOe CONMpoTUBNEHUE ANIA OAUHOYHBLIX aHkepoB B 6eToHe C20/25
Tun aHkepa FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM
RGM8 RGM 10 RGM 12 RGM 16 RG M 20 RG M 24 RG M 30
gvz\M\c gvz\M\c gvz‘A‘l‘C gvz\M\c gvz\M\c gvz\M\c gvz‘A4‘C
pibext. ny6uwo akkeposkn e [vm] 80 90 110 125 170 210 280
HepactanyTeiii 6eToH, Anana3oH temnepatyp ot -40 °C no +50 °C
Xapakrepuoe conporusnenne N'gy . [kN] 21.1 29.7 435 66.0 1122 166.2 277.1
Pacserwoe conporwenene  Noqy o [kN] 17 165 242 36.7 62.3 836 153.9

) Harpysku ykasaHbl s TemrnepaTtyp OCHOBbI B 30He kpenneHua T <+ 50 °C.

4.3.1 BnuAaHue NPOYHOCTU 6ETOHA B Crlyyae pacTaXKeHus

Knacchbl MPOYHOCTH I'Ipo\luocTh uunuHapa Ha cxarue I'IchHoch KYGVIKa Ha c>xaTtue OaKTop BNUAHUA
GetoHa fek, oyl fek, cube (150) fo,n
[N/mm2?] [N/mm?] [-]

C12/15 12 15 0.70
£16/20 16 2 0.85
£20/25 20 25 1.00
£25/30 25 30 104
£30/37 30 37 1.10
£ 40/50 40 50 121
C45/55 45 55 126
£ 50/60 50 60 130

fischer =
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHue oceBOro paccToaHusa

=10+ |05
Ser N
PacctosaHue s ®dakTop BnuaAHUA fs [
FISEM FISEM FISEM FISEM FISEM FISEM FISEM
RGM8 RGM 10 RGM 12 RG M 16 RGM 20 RGM 24 RGM 30
[mm] gvz ‘ A4 ‘ C |guz ‘ A4 ‘ C |gu ‘ A4 ‘ C | guz ‘ A4 ‘ C | gz ‘ A4 ‘ C | gz ‘ A4 ‘ C |gvuz ‘ A4 ‘ Cc
40 0.63
45 0.64 0.63
55 0.67 0.65 0.63
65 0.70 0.68 0.65 0.63
85 0.77 0.74 0.69 0.67 0.63
105 0.83 0.79 0.74 0.71 0.65 0.63
125 0.89 0.85 0.78 0.75 0.68 0.65
140 0.94 0.89 0.82 0.78 0.71 0.67 0.63
160 1.00 0.94 0.86 0.82 0.74 0.69 0.64
180 1.00 0.91 0.86 0.76 0.71 0.66 4
220 1.00 0.94 0.82 0.76 0.70
250 1.00 0.87 0.80 0.72
340 1.00 0.90 0.80
420 1.00 0.88
560 1.00
Smin [mm] 40 45 55 65 85 105 140
@ SerN [Mm] 160 180 220 250 340 420 560 @

I'IpomexyTquble BENMYMHBLI MONy4aroTCA C NMOMOLULbIO NUHENHOoM nHTEPNONALUWMN.

4.3.2.2 BnuAaHue KpaeBbiX pacCTOAHUIA

2
fo = 0.35 + ——+ 0.6 x—
Ser N San
Kpaesoe (DakTop BnuaHuA fo [
paccrosaHue ¢ FISEM FISEM FIS EM FIS EM FIS EM FISEM FISEM
RGM8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 30
[mm] gvz‘Atl‘ c gvz‘M.‘ c gvz‘All‘ c gvz‘AA‘ C gvz‘All‘ c gvz‘Atl‘ c gvz‘All‘ c
40
45 0.68 0.64
55 0.76 0.71 0.64
65 0.86 0.79 0.70 0.65
80 1.00 0.91 0.79 0.73
85 0.96 0.83 0.76 0.64
90 1.00 0.86 0.79 0.66
105 0.96 0.88 0.72 0.64
110 1.00 0.91 0.74 0.65
125 1.00 0.80 0.70
140 0.86 0.75 0.64
170 1.00 0.85 0.71
210 1.00 0.81
280 1.00
Gt [mm] 40 45 55 65 65 105 140
Cor [mm] 80 90 110 125 170 210 280

HDOMEX\/TOHHbIE BENMUYMNHBI MONy4YarTCA C MOMOLbIO NUHeNHoM nHTEPpNONALUNKU.
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fog =|1.0+ 0.5
Sersp
PacctoaHue s QakTtop BAMAHMA fs,sp [-1
FISEM FIS EM FISEM FISEM FISEM FISEM FISEM
RGM8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 30
[mm] gvz ‘ A4 ‘ C |gvuz ‘ A4 ‘ C |gu ‘ A4 ‘ C | guz ‘ A4 ‘ C | guz ‘ A4 ‘ gvz ‘ A4 ‘ C |gvuz ‘ Ad ‘ c
40 0.58
45 0.59 0.58
55 0.61 0.60 0.58
65 0.64 0.62 0.60 0.59
85 0.68 0.66 0.63 0.61 0.58
105 0.72 0.69 0.66 0.64 0.60 0.58
140 0.79 0.76 0.71 0.68 0.64 0.61 0.58
160 0.83 0.80 0.74 0.71 0.66 0.63 0.60
200 0.92 0.87 0.80 0.76 0.70 0.66 0.62
4 240 1.00 0.94 0.86 0.82 0.74 0.69 0.64
210 1.00 091 0.86 0.76 0.71 0.66
330 1.00 0.93 0.82 0.76 0.70
380 1.00 0.87 0.80 0.73
510 1.00 0.90 0.84
570 0.95 0.89
630 1.00 0.88
840 1.00
Smin [mm] 40 45 55 65 85 105 140
Seusp [mm] 240 270 330 380 510 630 840
MpPOMe>XKYTOUHbIE BENNUMHDBI MOMY4aloTCA C NOMOLLLIO NMUHENHON MHTEPMNONALN.
4.3.3.2 BnvaHue KpaeBbiX PpacCTOAHUIA
C 2
fogp = 0.35 + +0.6x
Sersp S 5
Kpaesoe (DakTop BAMAHKA fc.sp [-]
paccrosaHue ¢ FISEM FISEM FIS EM FIS EM FIS EM FISEM FISEM
RGM8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 30
[mm] gvz ‘ A4 ‘ C |gu ‘ A4 ‘ C |gwu ‘ A4 ‘ C |ogvz ‘ A4 ‘ C | gz ‘ A4 ‘ C | gz ‘ A4 ‘ C |gwuz ‘ A4 ‘ c
40 0.53
45 0.56 0.563
55 0.61 0.58 0.63
65 0.66 0.63 0.57 0.54
80 0.75 0.70 0.63 0.59
120 1.00 091 0.79 0.73 0.62 0.56
135 1.00 0.86 0.78 0.66 0.59 0.53
165 1.00 0.90 0.74 0.65 0.57
190 1.00 0.81 0.71 0.61
255 1.00 0.85 0.71
315 1.00 081
420 1.00
Gt [mm] 40 45 55 65 85 105 140
Corsp [mm] 120 135 165 190 265 315 420

HDOMB)K\/TONHbIe BENUYMHBI MONy4yarTCA C NMOMOLLbIO NUHeNHon uHTEPpNONALUNU.
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4.3.3.3 BnuaHue TonwmHel 6eToHa

2z
fy = SN P
2-h ef, sp

Tonwwmna h

FISEM FIS EM FIS EM FIS EM FIS EM FISEM FISEM
[mm] RGM 8 RGM 10 RGM 12 RGM 16 RG M 20 RGM 24 RG M 30
100
110 1.00
120 1.06 1.00
140 1.17 1.1 1.00
165 131 1.24 1.12 1.00
190 144 1.36 1.23 1.10
210 1.60 1.45 1.31 1.17
220 1.60 1.35 1.21 1.00
260 1.60 1.35 1.12
270 1.39 1.16 1.00

310 150 126 110
350 136 119 00

1
410 1.50 1.32 1.1
450 141 1.18
500 1.50 1.27
550 1.35
600 143
640 1.50
i [vm] 110 120 140 165 220 270 350
hef,sp [mm] 55 60 70 83 110 136 175
rlpOMB)K\/TOHHbIE BENUYMHLI MONy4yarTCA C NOMOLULbIO NUHEeNHon nHTEPNONAUMN.
5. HanpaBneHue Harpy3ku: nonepeyHas
5.1 PaspyluieHue no cranu ana MakcMmarsbHO Harpy>KeHHOro aHkepa
XapaKTepHoe M pacyeTHoe conpoTueneHue AnAa OQUHOYHbIX aHKepoB ®
Tun aHkepa RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RG M 24 RGM30

gvz| A4 c |guz| M| C |gvz|As| C |gv|As| C |guz|As] C [guz|Aa]C |guz|ma]C
Xopaxrepuoe conpormenewne Ve (kN]| 10 [ 13 [ 15| 20 |22 30 | 41| 55 |64 | 8 |9 | 124 |146] 19
Pacsorvos conporvenewne Vg [KNJ | 7.6 | 8.2 102121130162 175 189236| 327 352|44.0| 51.0 | 56.0| 68.6|73.4|79.2| 98.8|116.7]1259]157.1

5.2 Pblua>kHoe paspyLueHue ana aHkepa, yCTaHOBMEHHOro B Hanbonee He6naronpuATHLIX ycnosuax '

_y0
VHd,cp = VHd,Ep be‘v st Xfc

XapakTepHoe 1 pacyeTHOe CONpPOTUBIIEHNE ANIA OAMHOYHLIX aHKepoB B 6eToHe C20/25

Twun aHkepa FISEM FISEM FISEM FISEM FISEM FISEM FISEM
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RG M 30
gvt‘A4‘C gvz‘A4‘c gvz‘M‘C gvz‘A4‘c gvz‘All‘c gvz‘All‘c gvz‘A4‘c
pepexr. rnybuna akkeposka o [Mwm] 80 90 110 125 170 210 280
HepacTtaHyTbiii 6eToH, AManasoH Temnepatyp ot -40 °C no +50 °C
XapakTepHoe conpoTuenenme V“chp [kN] 422 59.4 87.0 132.0 2244 300.8 554.2
PacietHoe conpotuanenme VDRd,cp [kN] 28.1 396 58.0 88.0 1496 200.5 369.5

' Harpysku genicteutenbHbl Ana pea3bboebix Wwnunek RG M B criydae TLaTenbHO OUMLLEHHBIX 1 CYXMX OTBEPCTUN,
npudem TemnepaTtypa B OCHOBaHWM aHkepHOro kpennexusa T < + 50°C

fischer ==
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5.3 OTkon Kpaa 6eToHa ANA aHKepa, YyCTaHOBNEHHOro B HE6naronpumATHeIX ycnosuax "

0 n
Viede = Vage X foy Xfay Xfg v

XapakTepHoe 1 pac4eTHOe CONpOTUBNEHUE ANA OAUHOYHBLIX aHKepoB B 6eToHe C20/25,

YCTaHOBJIEHHbLIX OKOJ10 KpaA Ha PacCTOAHWUM Cpy

Tun aHkepa FIS EM FISEM FIS EM FIS EM FISEM FIS EM FISEM
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 30
gvz‘All‘C gvz‘M.‘c gvz‘All‘C gvz‘All‘C gvz‘All‘C gvz‘All‘c gvz‘M.‘c
HepacTtaHyTbiii 6eToH, Anana3oH temneparyp ot -40 °C go +50 °C
Mun. kpaesoe paccrosmme ¢ . [Mm] 40 45 55 65 85 105 140
Xapakrephoe conporusnenme gy - [kN] 38 49 73 103 179 26.8 46.8
Pacseroe conporusnenme Py o [kN] 25 33 48 6.9 119 179 31.2

" Harpysku oTHOCATCA K pe3b60BbIM cTep>XHAM RG M B criyyae TLIaTeNbHO OUMLLIEHHBIX 1 CYXMX OTBEPCTU,
npuyem TemnepaTtypa B OCHOBaHUW aHkepHoro kpennenva T <+ 50°C.

5.3.1 BnuaHue npouyHocTn 6eTOHa NPU NornepeyHomn Harpyske
f Fok ,cube 150)
bV =T o
25

Knaccel npouHoctu 6etoHa| [MpoyHoCTe UMNMHAPa Ha cXkaTue MpouHocTk Ky6UKa Ha cxxaTue ®akTop BAMAHUA
fek, cyl fek, cube (150) fo,v
[N/mm?] [N/mm?] []

C12/15 12 15 0.77

C16/20 16 20 0.89

£20/25 20 25 1.00

£25/30 25 30 1.10

€30/37 30 37 1.22

C40/50 40 50 141

C45/55 45 55 148

C50/60 50 60 1.55

5.3.2 BnuaHue HanpaBneHusa AeNCTBUA Harpy3Kku
foy =10 wn 0° < oLy <B5°
1
fy=——————— am 55°< oty <O0°
' cos oy *+ 0.5 -sin oy
foy =20 am 90° < ouy < 180°
Yron oy ®akTop Bnuanna fy v
H 3oHa 3
3oHa 1: 0°-66° 1.00
30Ha 2: 60° 1.07
30Ha 2: 70° 1.23
3oHa 2: 80° 1.50
3oHa 2: 85° 1.7
3oHa 3: 90°-180° 2.00
= ®
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5.3.3 BnuaHue oceBoro u KpaeBoro paccToAHUA
5.3.3.1 Ha opuHOuHbBI aHKep BRUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

n=1
fsc,\/ =

1.0 1.2 14

1.6

Daxrop ana oguHouHoro akkepa fg, V"

Kpaesoe paccroaHue = c/c,i, wm (h/1.5)/c iy

20 22 24 26

28 3.0 32 34 3.6

3.8

4.0

1.00 | 131 1.66

2.02

241

283 | 326 | 372 | 419

469 | 520 | 572 | 627 | 683

4

8.00

[MpOMeXyTOUHbIe BENMYMHBI NOMNY4aloTCA C MOMOLLIO NMHENHON UHTEPNONALIMN.

5.3.3.2 Ha napy aHkepoOB BNUAET TONIbKO OAMH KpaWn

[na TonwmnHel 6eToHah2 1.5 - ¢

1 paccToaHW Mexay aHkepamn s £ 3 - ¢

[Ona TonwmHel 6etoHah < 1.5 - ¢

1 paccToaHuin Mexy aHkepamu s £ 4.5 - h

h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
[nas>3.c Onas>45-h
h
f n=2 _ i n:225-5'h X1‘—5 @
sc,V sc,V
B-Coin | Coin
MpomesxyTok ®Dakrtop anA aHKepHOW napb! fsc'\,n =2
$/Cmin Kpaesoe paccroaHnue = c/c i, unu (h/1.5)/c i
1.0 12 14 1.6 18 2.0 22 24 26 28 30 32 34 36 38 4.0

1.0 0.67 0.84 1.03 1.22 143 1.65 188 | 212 | 236 | 262 289 | 3.16 | 344 | 373 | 403 | 433
1.5 076 | 093 1.12 1.33 1.64 1.77 2.00 2256 | 250 | 2.76 3.03 | 331 | 3.60 | 389 | 419 | 450
20 0.83 1.02 122 143 1.65 189 | 213 | 238 | 263 290 | 318 | 346 | 3.75 | 405 | 435 | 467
25 0.92 1 1.32 1.64 177 | 200 | 226 | 2580 | 277 304 | 332 | 361 | 390 | 421 | 452 | 483
3.0 1.00 1.20 142 1.64 188 | 212 | 237 263 | 290 | 3.18 | 346 | 3.76 | 406 | 436 | 468 | 500
35 1.30 1.62 175 199 | 224 | 250 276 | 304 | 332 361 | 391 | 421 | 452 | 484 | 517
4.0 1.62 1.86 210 | 236 | 2.62 289 | 317 346 | 375 | 405 | 436 | 468 | 500 | 533
45 1.96 2.21 247 274 | 302 | 331 3.60 390 | 420 | 452 | 484 | 517 | 550
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
5.5 2.1 2.99 328 | 357 388 | 419 | 450 | 482 | 515 | 549 | 583
6.0 2.83 3.1 341 3.71 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 324 | 354 | 384 | 416 | 447 | 480 | 513 | 547 | 582 | 6.17
10 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 | 476 | 610 | 544 | 579 | 6.14 | 650
8.0 457 | 491 525 | 559 | 595 | 630 | 6.67
8.5 506 | 540 | 675 | 6.10 | 647 | 6.83
9.0 520 | 555 | 590 | 626 | 663 | 7.00
9.5 569 | 6.05 | 642 | 679 | 7.17
10.0 621 | 658 | 695 | 7.33
11.0 728 | 767
12.0 8.00

I_IpomexyTquble BENMYNHbI NOAy4yatoTCA C MOMOLLbIO nNHEenHon nHTEPNONAUNK
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5.3.3.3 Ha pap aHkepoB BnusAeT TONbKO OAUH Kpan
[na TonwwmHel 6etorahz 1.5 - ¢
1 paccToAHUN Mex[y aHkepamn s S 3 - ¢

[na TonwmHel 6etorah < 1.5 - ¢
1 paccToaHnit Mexay aHkepamui s £ 4.5 - h

2 3CES Stz

1 _Lhesytsgrsgt

fsc,V 3 fsn,V 3
N-Cpip Cmin NCryip
fors>3.¢c > s'=3-¢ fors>45-h - s'=45-h
f n>2 3'C+S“+S1v2+513+,,_ c ) 2 -h +S/1,1+S/],Z+S/1,3+'"
sc,V = 3 fss,V = 3 ’
€ pip C min M-Cpip
@ n=vyucno Harpy>eHHbIX aHKepoB
6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp
6.2 MonepeyHas Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp i VRd,c
6.3 Kom6uHupoBaHHana pacTArmealoLLan U nornepevyHana Harpyska:
h h
N Vv
S, S <12
Ngg Vg
NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun
Ha OAMHOYHbIN aHKep.
NRp4:VRq = 3HauYeHuAa pacyeTHOro COMPOTMBIEHUA C YYeTOM 3anacoB NPOYHOCTY.
= ®
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7. NocnepoBaTenbHOCTbL MOHTaX<a

hef | thx hef L thx
\ \
Fm’ skesw 0 0095070 00 ]
[ o T o © T,

| IO 22 SO0 Y inst NN - inst
do) \Q) ASTAMBX..-M20... de |t M do) 4) ASTAM 24 X..-M 30x... de |l D] M

S e 5 e &5 If ‘ TS s Ve It T

° ©

VOO o@ooo 0,0 v//V “—{SW f 0 "QOOOWyQV% »-\{SW

e 070,00 °c D70 L 00

ho ‘ ho
1
8. XapaKkTepucTUKu aHKepoB 4
Tun aHkepa FIS EM FIS EM FISEM FISEM FIS EM FISEM FIS EM
RGM 3 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 30
gvz gvz gvz gvz gvz
fuz|A4| C |5, |A4| C |5, |A4|C |5, |A4| C |g, A4| C gz A4 C gz A C

Hwawetp pesbGui M8 M 10 M12 M 16 M 20 M24 M 30
HoMuHGNbHEIA JUAMETD (BepneHns oTBEpCTHS dg [mm] 10 12 14 18 24 28 35
Tny6una caepnenns hg  [mm] 80 90 110 125 170 210 280
Jpcpexrusuan inyouna aoproro kpennemss e [wm] 80 90 110 125 170 210 280
OrBepcTHe ¢ 3030pOM B NPUKPeNnsemMoil AeTan d [vm] <9 <12 <14 <18 =22 <26 =33
Pasmep non knioy SW o [mm] 13 17 19 24 30 36 46
ToeGyemblit MOMEHT 3aTAXKH Tinst  [Nm] <10 <20 =40 <60 <120 <150 <300
MuHMManbHas ToNWMHA GETORHOR AeTan hin [MM] 110 120 140 165 220 270 350
MunumansHoe ocesoe paccroskne Smin [MM] 40 45 55 65 85 106 140
MusumansHoe Kpaesoe paccrosue Cyin [MM] 40 45 55 65 85 105 140
” m 4 5 6 10 21 45 64

9. Bpema cxBaTblBaHUA U OTBEPIXKAEHUA

Temnepatypa kapTpumKa Bpemn cxsaTbiBaHuA Temnepatypa ocHoBaHWA Bpemsa oTBep>kaeHus
(MuHMYM + 5 °C) FISEM aHKepHOro KpernneHua FIS EM
-5°Cpo+b°C 4 vac. -5°Cpo+b°C 80 vac.
+5°Cpno+10°C 2 vac. +5°Cpno+10°C 40 vac.
+10°Cpo+20°C 30 min. +10°Cpo+20°C 18 vac.
+20°Cpo+30°C 14 min. +20°Cpo+30°C 10 vac.
+30°Cpo+40°C 7 min. +30°Cpo+40°C 5 yvac.

MprBedeHHble BblLe 3HAYEHUA BPEMEHW OTCUMTBLIBAIOTCA C MOMEHTa KOHTaKTa MoMMMEPHOI CMOTIbl M OTBEPAMUTENA B CTATUYECKOM
cmecuTene. Bo Bpema ycTtaHOBKM Temnepatypa KapTpuoxa fofnkHa 6bitb He Huke + 5 °C. Mpun Temnepatypax cebitwe + 30 °C -
+ 40 °C kapTpuax Heobxoaommo oxnaauts Ao Temnepatypsl + 15 °C unn + 20 °C. MNMpu 6onee NpoaonkKMTensHOM BpeMEHN yCTa-
HOBKMW, T.€. B Cliyuae nepepbiBoB B paboTe, CTaTUYeCcKnil CMecuTeNlb HEO6XO0AMMO 3aMEHNTD.

10. MexaHuueckmne xapakTepucTukun

Twun aHkepa RGM 3 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 30
gvz‘All‘C gvz‘AA‘c gzv‘All-‘c gvz‘All‘[: gvz‘AA‘c gvz‘All‘c gvx‘AA‘C

Tnouags nonepesHoro cevenns crepxin anepa A 2] 366 58.0 843 157 25 353 561

MOMEHT COpOTHENEHWS CTEpXHA GHKEpa W [uml] 312 62.3 109 278 541 936 1874

Tlperen TeKy4ecTH GHKepHOrO CrepKs fy, [N/mw?]| 420|460 | 660 | 420|450 660 | 420 450 | 560 | 420 | 450 | 560 | 420 | 450 | 560 | 420| 460 560 420| 460 560

Mpeqen nposwocrn wa pacraxenne awcepa  { - [N/mm2]|520| 700|520 700 [520| 700 (620 700 [620| 700 |620| 700 |520| 700
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Pacuer aHkepa cornacHoO TeXHUYeckux ycrnoBui fischer

11. DononHutensbHaaA rmybuMHa aHKEpPOBKU

Ankepsl M8 no M30, yctaHaBn1Baemble ¢ MOMOLLIbIO MHBEKUMOHHOro cocTaBa FIS EM MoryT MOHTMpOBaThCS C MCMONb30-
BaHMEM OBYX [OMOMHUTENbHBIX 3HAYEHW ryGUHbI aHKepPOBKM, KOTOpbIE peKoMeHoBaHbl koMnaHuel Fischer. B cnydae
NPYMEHEHNA 3TVX AOMNONHUTENbHbIX 3HAYEHU HEOOXOAMMO YUNTLIBATL GAKTOP BAUAHWA FyOUHbI aHKEPOBKY fi ot

¢ hy
hef — h
ef,nom
roe
hef = ¢akTnyeckasn rnybrHa aHKepoBKU,
Nefnom = HOMWHanbHasa rnybruHa aHKepOBKM B COOTBETCTBMM C Tabnuuen 5.2 1 Tabnuuen 8.

Kpome Toro, dakTopel fg, fe, fs,sp' fc,sp 4 fh,sp LOMKHbI GbITh BEIYMCIEHBI MO NMPUBEAEHHBIM HIXKE GOPMynam ¢ MOMOLLIbIO
3HAYEHWN Cep N Scr N Cerspr Scrsp Y Nef sp: YK@3aHHBIX B NPUBENEHHON HIDKe Tabnuue.

fo={1+—|05 f_=[1+— |05

sN S,5p
S aN S s

dakTMYeckoe 0CeBOe PacCToAHVE MeXOyY aHKepamu,
MUHMMAarbHOW BEMNUMHBLI S B COOTBETCTBUM C Tabnuuein 8

v

SCI’,N" SCI’,SD XapakTepHOoe O0CceBOe paccTtoAaHue anAa CODTBeTCTB\/}OLLlel;I I'J'Iy6I/1HbI aHKepoBKH,
CM. NPUBEOEHHYIO HUXE Tabnuuy.
2 2
C C C C
foy =035 +——+0.6-—— fop=035+—+06-——
Scr,N Scr,N Scr,sp Scr,sp
roe
C = C]JaKTI/NeCKOe KpaeBoe paccToAHne
> MUHUMAanbHOro 3Ha4YeHWs «C» B COOTBETCTBUM C Tabnuuen 8
ScrN: Scrsp = XxapaKkTepHOe 0CeBOe PaCCTOAHWE [N1A COOTBETCTBYIOLLEN rMyOVHbEl aHKEPOBKMY,
CM. NprBEOEHHYIO HMXe TaGJ'II/ILl\/.
2
h )3
hep | <1.5
min h
roe
h = ¢aKTI/NeCKaH TONWKMHaA KOHCTPYKTUBHOIO aremMeHTa

2 MUHMManNbHON BENUYMHBI h B COOTBETCTBIM C Tabnuuen 8

0
NHd,sp =Ngge -y ‘fs,sp ' fc,sp i - et

XapakTepucTUKu aHKepoB ANA PasHbIX 3HAYEHWU rMy6UHbI aHKEPOBKMN

8 (800) 550-66-24 info@fischer24.ru

FISEM FIS EM FISEM FISEM FISEM FISEM FISEM
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 30
gvz‘M‘C gvz‘A4‘c gvz‘Atl‘C gvz‘M‘C gvz‘All‘c gvz‘All‘c gvz‘M‘c

het MM 65 80 95 140 160 190 240
minh MM 100 110 125 180 210 250 310
SerN MM 130 160 190 280 320 380 480
Sersp MM 195 240 285 420 480 570 720
hef MM 95 110 120 170 210 285 340
min h MM 125 140 150 210 260 345 410
SN MM 190 220 240 320 420 570 680
Sersp MM 285 330 360 510 630 865 1020

B cnyuae BO3HWKHOBEHMA NONONHUTENbLHBIX BOMPOCOB, NoxanyicTa, 6e3 konebaHuir obpatiaintecs B 6nuxaiiluee otaenexHmne
W NPeacTaBUTeNbCTBO KoMnaHum fischer nbo HenmocpeCcTBEHHO B HalLl FMaBHbIN OTAEN TEXHUYECKOro 06Cny>KMBaHMA.
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Nubekumnonubii coctas fischer FIS EM npu kpenneHun apmMmaTypHbIX NPYTKOB
PacyeT aHkepa cornacHo TeXHUYECKUX yCrnoBui fischer

1. Tunwl

f AEY T wTﬂm

ApMaTypHbIN NPYyTOK
FIS EM - nHbekumoHHsin coctas FIS EM 390 S

XapaKkTepucTUKu 1 NnpeumyLlecTea

® QOueHb XOPOLLINE CBABYIOLLIME CBOWCTBA XMMMUYECKOro cOCTaBa obecrneunsatoT
BOCMPUATUE BbICOYANLLNX HArpy30K B GETOHE.

® BosMmoxHa ycTtaHoBKa nof BOLOW.

® B0O3MOXHOCTb MPUMEHEHWA B OTBEPCTHAX MOCIE anMasHoro ceepneHus obecrneymBaeT MakCUMarnbHyto
YHMBEPCANbHOCTb MCMONb30BaHNA.

® bonbluee BpeMa CxBaTbiBaHWA 06nerdyaeT MoHTax.

® Huskas ycanka cocTasa.

Matepuansi
ApmatypHas cTarnb: fyk =500 N/mm?, f,; = 550 N/mm?

VIHbEKLMOHHBI cOoCTaB: arnokcuaHasa cMona, LeMeHT 1 oTBepanTesb.

2. MpepenbHble Harpy3ku Ha OAMHOYHbIE aHKepbI

npu 60NbLUMX OCEBLIX M KpaeBbiX paccToaHmnax"
CpenHue BeJINYUHBbI

Tun aHkepa FIS EM FIS EM ‘ FIS EM ‘ FIS EM ‘ FIS EM ‘ FIS EM ‘ FIS EM ‘ FIS EM
28 210 212 214 216 220 ®25 28
HepacTtaHyTbiii 6eToH, AnanasoH Temnepartyp ot -40 °C no +50 °C
:::fﬂ:::ﬂwﬂﬁ €20/25 N, [kN] 276" 43.29 62.2% 84.77 103.6 1494 235,1 307.2
" €50/60 N, [kN] 27.6% 43.2% 62.2% 84.7 110.6 172.8% 270.0% 338.7
nonepeskas  =(20/25 'V, [kN] 16.6% 25.9% 37.3% 50.8% 66.4% 103.7% 162.0% 203.2%

1

Harpysku nencteutensHbl Ona npyTkos Ua apmatypHoit ctanu ¢ f* = 500 H/MM?, yCTaHOBMEHHbIX B TLLATENbHO OYMLLIEHHbIX U
CYXWUX OTBEPCTUAX MPY 3HaYEHNAX TeMnepaTypbl B OCHOBaHUW aHkepHoro kpennexusa T <+ 50°C. (cm. Takke pasgen «[locneno-
BaTENbHOCTb MOHTaXa»).

7 PaspylueHue cTanu - onpenenaiowmnii BUa paspyLueHus.

fischer =
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Nubekumonubii coctas fischer FIS EM npu kpenneHun apmaTypHbIX NPYTKOB
PacyeT aHkepa cornacHo TeXHUYECKUX yCrnoBui fischer

3. XapakTepHble, pacyeTHble U peKoMeHAyeMble Harpy3Ku asna OAUHOYHBIX aHKEPOB

npu 60MbLUNX OCEBLIX U KpaeBbiX paccToAHMAX ')
XapakTepHble Harpysku

Tun aHkepa FIS EM FIS EM FIS EM FIS EM FISEM FIS EM FIS EM FISEM
28 210 912 214 %16 920 25 ?28
HepacTtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C
pacramsaiowan  C 20/26 Ngy  [kN] 27.0 379 55.7 738 84.3 1285 2147 280.5
Harpyska
£ 50/60 Ngy [kN] 27.6% 4327 62.2% 84.7% 109.6 167.1 2700 338.7%
nonepesnas = (20/26 Vg [kN] 13.8% 21.6% alfl 1 42.3% 55.3* 86.4* 136.0% 169.3%
PacueTHble Harpysku
Tun aHkepa FIS EM FIS EM FISEM FIS EM FIS EM FIS EM FIS EM FISEM
28 210 912 214 %16 920 25 %28
HepacrtaHyTbiii 6eToH, AnanasoH temneparyp ot -40 °C go +50 °C
pacrarwsaouas € 20/25 Ny [kN] 15.0 211 309 411 46.8 4 1193 155.8
Harpyska
£ 50/60 Ngg [kN] 195 214 40.2 53.3 60.9 928 155.1 202.6
nonepesas = 20/25 Vg [kN] 9.2 144 20.7 282 36.9 57.6 90.0 121.0%
PekomeHayemsble Harpyaku 2
Tun aHkepa FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM
98 210 912 214 %16 %20 25 %28
HepacTtaHyTbiii 6eToH, AnanasoH Temneparyp ot -40 °C go +50 °C
pacrarusaiowos — 20/25 Np [kN] 10.7 15.0 22.1 293 gal 51.0 85.2 113
Harpy3ka
£50/60 Np [kN] 139 196 28.7 38.1 435 66.3 1108 1447
nonepesas =2 20/25 Vg [kN] 6.6 103 14.8 202 26.3 4.1 64.3 86.4*

1

Harpysku nenctsutenbHsbl ANA NPyTKOB U3 apMaTypHOM cTanu ¢ ka = 500 H/MM?, ycTaHOBNEHHbIX B TLLATENBHO
OUULLIEHHBIX U CYXMX OTBEPCTUAX NPU 3HAYEHUAX TeMMnepaTypbl B OCHOBaHUW aHkepHOro kpennernna T <+ 50°C
YuTeHsbl KoapPuLMEeHT 3anaca NpoYHOCTH AnA maTtepuana YM n koappuumeHT 3anaca NpoYyHoOCTK no Harpyske yL = 1,4
KoadduumneHT sanaca npoyHocTn ana matepuana yM 3aBucuTt oT Tuna aHkepa

S
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Nubekumonubii coctas fischer FIS EM npu kpenneHun apmaTypHbIX NPYTKOB
PacyeT aHkepa cornacHo TeXHUYECKUX yCrnoBui fischer

4. HanpaBneHue Harpysku: pacta>keHue t
4.1 PaspylieHue ctanu ana makCMManbHO Harpy>KeHHOro aHkepa O
XapakTepHoe ConpoTUBIIEHME U pacYeTHOe ConpoT ana onl X aHKepoB
Tun aHkepa FISEM FISEM FISEM FISEM FIS EM FISEM FIS EM FISEM
28 210 212 214 ? 16 220 ?25 28
XapaktepHoe conpoTuBnenue Nps  [kN] 21.6 43.2 62.2 84.7 110.6 172.8 270.0 339.0
Pacservoe conporuenenne  Npy o [kN] 19.7 309 444 60.5 79.0 1234 192.8 2419
4.2 PaspylieHue B pesynbrate BbipblBa/BbiAepPruBaHUA He ABNAETCA ONpeaenaoLLmm.
4.3 PaspylwieHue 6eToHa o KOHyCYy U pacTpeckvuBaHue Ana aHKepa,
yCTaHOBREeHHOro B Hanbonee He6NaronpPUATHLIX ycnosmax"
Npgo=NC oy fo-f Nagso =Moo fonfoo fogf
.C Rd,c = 'bN " 's " e Rd, sp Rd.c "'b,N "'s,sp “lespth
XapakTepHoe 1 pacyeTHOe CONpoTUBNEHUE ANIA OAUHOYHBLIX aHkepoB B 6eToHe C20/25
Tun aHkepa FISEM FIS EM FISEM FISEM FISEM FIS EM FISEM FISEM
?8 210 212 214 ? 16 220 ®25 228
bepexr. rnybua akkeposka o [Mm] 80 90 110 125 125 170 240 280
HepacTtaHyTbiii 6eToH, AnanasoH Temnepatyp ot -40 °C no +50 °C
Xapokreproe conporuenenme  N'qy o [kN] 27.0 379 65.7 738 84.3 128.5 2147 2805
Pacernoe conporuanenme N, [kN] 15.0 211 309 41.0 46.8 74 119.3 165.8
" Harpysku ykazaHbl Ana TeMnepaTyp OCHOBLI B 30He kpenneHua T < + 50 °C.
4.3.1 BnuAaHue NPoOYHOCTU 6ETOHA B Crlyyae pacTaXKeHus
Knaccel npoyHocTu 6eToHa MpoyHoCTb UMNUHAPa Ha MpouHocTb Ky6uka Ha cxaTue Qakrop BAMAHUA
oxarue foy cy fek, cube (150) fon
[N/mMm?] N/mm? H
C12/15 12 15 0.70
C16/20 16 20 0.85
£20/25 20 25 1.00
£25/30 25 30 1.04
€30/37 30 37 1.10
C40/50 40 50 1.21
C45/55 45 55 1.26
C50/60 50 60 1.30
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Nubekumonubii coctas fischer FIS EM npu kpenneHun apmaTypHbIX NPYTKOB
PacyeT aHkepa cornacHo TeXHUYECKUX yCrnoBui fischer

4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N

PacctosaHue s QakTop Bnuanua fg [-]

FISEM FIS EM FIS EM FISEM FISEM FIS EM FIS EM FISEM
[mm] ?8 210 212 214 ? 16 20 ?25 28
50 0.66
60 0.69 0.67
70 0.72 0.69 0.66
80 0.75 0.72 0.68 0.66
85 0.77 0.74 0.69 0.67 0.67
110 0.84 0.81 0.75 0.72 0.72 0.66
140 0.94 0.89 0.82 0.78 0.78 0.71 0,65
160 1.00 0.94 0.86 0.82 0.82 0.74 0.67
170 0.97 0.89 0.84 0.84 0.75 0.68 0.65
180 1.00 091 0.86 0.86 0.76 0.69 0.66
220 1.00 0.94 0.94 0.82 0.73 0.70
250 1.00 1.00 0.87 0.76 0.72
340 1.00 0.85 0.80
480 1.00 0.93
560 1.00
Sin [am] 50 60 70 80 85 110 140 170

@ SerN [mm] 160 180 220 250 250 340 480 560 @

I'IpOMe>~<\/Toqu|e BENUYMNHLI MONy4yaroTCA C NOMOLULbLIO nuHenHomn nHTEPNONALUNU.

4.3.2.2 BnuaHune KpaeBbIX PpacCTOAHUMN

2
f,=0.35+ " +0.6x"
SN SerN
Kpaesoe ®DakTop BnuaHUA fo [
paccroaHue ¢
FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM
[mm] 28 210 212 214 216 220 25 28
50 0.72
60 0.81 0.75
70 0.90 0.83 0.73
80 1.00 0.91 0.79 0.73
85 0.96 0.83 0.76 0.76
90 1.00 0.86 0.79 0.79
110 1.00 0.91 0.91 0.74
125 1.00 1.00 0.80
140 0.86 0.69
150 0.91 0.72
170 1.00 0.78 0.71
200 0.87 0.78
240 1.00 0.89
280 1.00
Ui [mm] 50 60 70 80 85 110 140 170
CorN [mm] 80 90 110 126 125 170 240 280

I'Ip()Me>~<\/Toqu|e BENMYMHLI NMONy4yaroTCA C NOMOLULbIO NUHEeNHoM nHTEPNONAUUN.
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Nubekumnonubii coctas fischer FIS EM npu kpenneHun apmaTypHbIX NPYTKOB
PacyeT aHkepa CornacHo TeXHUYECKUX ycrnoBuii fischer

4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fogp=[1.0+
Sersp

PacctoaHue s QakTtop BAMAHKA fs,sp [-1

FISEM FISEM FIS EM FISEM FISEM FISEM FIS EM FISEM
[mm] ?8 210 212 214 ?16 ®20 ?25 28
50 0.60
60 0.63 0.61
70 0.65 0.63 0.61
80 0.67 0.65 0.62 0.61
85 0.68 0.66 0.63 0.61 0.61
110 0.73 0.70 0.67 0.64 0.64 0.61
140 0.79 0.76 0.71 0.68 0.68 0.64 0.60
170 0.85 0.81 0.76 0.72 0.72 0.67 0.62 0.60
240 1.00 0.94 0.86 0.82 0.82 0.74 0.67 0.64
270 1.00 091 0.86 0.86 0.76 0.69 0.66

4 330 1.00 0.93 0.93 0.82 0.73 0.70
380 1.00 1.00 0.87 0.76 0.73
510 1.00 0.85 0.85
720 1.00 0.93
840 1.00
Smin [Mm] 50 60 70 80 85 110 140 170
Stisp [mm] 240 270 330 380 380 510 720 840
I‘IpomexyTquble BENMYNHbLI NONy4YatoTCA C MOMOLLbLIO NUHENHoON nHTEPNONALNN.
4.3.3.2 BnivaHue KpaeBbiX PpacCTOAHUIA
c?
fogp = 0.35 + +0.6x
Sorsp Sorsp

Kpaeeoe QakTop BAMAHUA fc’Sp [-]
paccrosHue ¢

FISEM FISEM FIS EM FISEM FISEM FISEM FIS EM FISEM
[mm] 28 210 212 214 216 ?20 ?25 28
50 0.58
60 0.64 0.60
70 0.69 0.65 0.59
80 0.75 0.70 0.63 0.59
85 0.78 0.72 0.65 0.60 0.60
110 0.93 0.86 0.75 0.69 0.69 0.59
120 1.00 091 0.79 0.73 0.73 0.62
135 1.00 0.86 0.78 0.78 0.66
140 0.88 0.80 0.80 0.67 0.57
165 1.00 0.90 0.90 0.74 061
170 0.92 0.92 0.75 0.62 0.58
190 1.00 1.00 0.81 0.66 061
265 1.00 0.78 0.71
360 1.00 0.89
420 1.00
Cmin [vm] 50 60 70 80 85 110 140 170
Coisp [mm] 120 136 165 190 190 255 360 420

[MpomexxyTouHble BENUUYUHBI NOMYyYaloTCA C MOMOLLbIO NMMHENHOW NHTEPNONALnN.

248

fischer=

KPEMEXHBIE CACTEMBI

CocrosaHune Ha 01,2006


https://fischer24.ru

&

fischer24.ru 8 (800) 550-66-24 info@fischer24.ru

Nubekumnonubii coctas fischer FIS EM npu kpenneHun apmaTypHbIX NPYTKOB
PacyeT aHkepa CornacHo TeXHUYECKUX ycrnoBuii fischer

4.3.3.3 BnuaHue TonwmHel 6eToHa

2z
=l < s
2-h ef, sp
Tonwwna h ®axrop snnanua fi, []
FIS EM FIS EM FISEM FISEM FIS EM FIS EM FISEM FISEM
[Mm] 28 210 212 214 216 220 925 ?28
110 1.00
120 1.06 1.00
140 1.17 1.1 1.00
165 131 1.24 1.12 1.00 1.00
190 144 1.36 1.23 1.10 1.10
210 1.50 145 1.31 1.17 117
220 1.50 1.35 121 121 1.00
260 1.60 1.35 1.35 1.12
300 1.49 1.49 1.23 1.00
310 1.50 1.50 1.26 1.02
350 1.36 1.1 1.00 4
410 1.60 123 1.1
550 1.50 1.35
640 1.50
ligin [mm] 110 120 140 165 165 220 300 350
Nt p [mm] 55 60 70 83 83 110 150 175

rlpOMe)K\/TO‘-IHbIS BENMYMHBLI NMONy4aroTCA C NOMOLULbIO NUHENHon nHTEPNONALUUN.

5. HanpaeneHue Harpy3ku: nonepeyHas
5.1 PaspylwieHue no ctanu ana MakcMmaribHO Harpy>keHHOro aHkepa @
XapakTepHoe U pacyeTHOe CONMpoTUBIIeHME [ANA OAUHOYHbIX aHKEPOB
Tun ankepa FISEM FIS EM FISEM FIS EM FISEM FIS EM FISEM FIS EM

28 210 ?12 214 ? 16 ?20 25 28
Xopaxrepro conparmanenne Vpy o [KN] 14 22 31 Iz 55 86 135 169
Pacserhoe conporwenenwe Vo [kN] 92 144 20.7 28.2 36.9 576 90.0 121.0
5.2 Pblua>kHoe paspylueHue ana aHkepa, yCTaHOBIeHHOro B Hanbonee He6naronpuaTHbIX ycnoeuax "

_y0
VHd,cp = VHd,Ep be‘v st Xfc

XapakTepHoe U pacyeTHoe CONpPOTUBIIEHUE ANIA OMHOYHLIX aHKepoB B 6eToHe C20/25

Tun aHkepa FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM
28 210 212 214 216 220 925 228

pepexr. rnybuna akeposka oo [Mm] 80 90 110 125 125 170 240 280

HepacTtaHyTbiii 6eToH, AnanasoH Temnepartyp ot -40 °C no +50 °C

SRR GRS Wy oo (10 54.0 758 1114 1476 168.6 257.0 4294 561.0

Pacseuoe conporusnenwe Vg, o [KN] 36.0 50.5 743 98.4 1124 1713 286.3 374.0

" Harpysku gencTBuTenbHbl ANA NPYTKOB U3 apMaTypHO cTanm ¢ ka =500 H/MM? , KOTOpbIE YCTaHOBNEHbI B TLLATENbHO OYULLIEH-
HbIX 1 CyX1X OTBEPCTUAX, MPUYEM TeMnepaTypa B OCHOBaHWUM aHkepHOro kpennerua T <+ 50°C.

fischer ==
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5.3 OTkon Kpaa 6eToHa ANA aHKepa, YyCTaHOBNEHHOro B HE6naronpumATHeIX ycnosuax "

_ 0 n
Viede = Vage X foy Xfay Xfg v

XapakTepHoe 1 pac4eTHOe CONpOTUBNEHUE ANA OAUHOYHBLIX aHKepoB B 6eToHe C20/25,
YCTaHOBJIEHHbIX OKOJ10 KpaA Ha pacCcToAHUMN cmin

Tun ankepa FISEM ‘ FISEM ‘ FISEM ‘ FISEM ‘ FISEM ‘ FISEM ‘ FISEM ‘ FISEM
28 210 212 214 16 %20 25 228

HepactanyTeiii 6eToH, anana3oH temnepatyp ot -40 °C no +50 °C

Mun. kpaesoe paccromune ¢ [Mu] 50 60 70 80 85 110 140 170

Xopaxrepnoe conporwenenne gy - [kN] 56 79 10.9 14.1 159 26.7 433 62.6

Pacsernoe conporvanewne V0 [kN] 38 53 72 94 106 178 289 417

" Harpysku [encTBUTeNbHbI ANA NPYTKOB M3 apMaTypHO cTanu ¢ fyk = 500 H/MM?, KOTOpble YyCTaHOBIEHbI B TLATENbHO
OUMLLIEHHBIX 1 CYXMX OTBEPCTUAX, MpUYEM TemnepaTypa B OCHOBaHWW aHKepHoro kpennexnua T <+ 50°C.

5.3.1 BnuaHue npouyHocTu 6eTOHa NPU NMornepeyHor Harpyske

o ok cute (150)
bV =T o
25
Knaccel npouHocTu 6etoHa | MpoyHocTs uMnuHapa Ha cxkatue | [pouyHocTs Ky6uka Ha cxaTtue ®akTop BnMAHUA
fck, cyl fck, cube (150) fb,V
[N/mm?] [N/mm?] [-1
C12/15 12 15 0.77
C16/20 16 20 0.89
£20/25 20 25 1.00
£25/30 25 30 1.10
€30/37 30 37 1.22
C40/50 40 50 141
C45/55 45 55 148
C50/60 50 60 1.65
5.3.2 BnuaHue HanpaBneHUsa AeNCTBUA Harpy3Ku
Ty =10 an 0° < oy <56°
1
fy=——————— s B5°< oty <90°
' cos ovy *+ 0.5 -sin oy
p— o o
foy =20 o 90° < oy <180
Yron oy ®akrtop Bnuanma f,
H 3oHa 3
3oHa 1: 0°-566° 1.00
3oHa 2: 60° 1.07
3oHa 2: 70° 123
3oHa 2: 80° 1.60
3oHa 2: 85° 1
3oHa 3: 90°-180° 2.00
= ®
fischer
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5.3.3 BnuaHue oceBoro u KpaeBoro paccToAHUA
5.3.3.1 Ha opuHOuHbBI aHKep BRUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

n=1
fsc,\/ =

1.0 1.2 14

1.6

Daxrop ana oguHouHoro akkepa fg, V"

Kpaesoe paccroaHue = c/c,i, wm (h/1.5)/c iy

20 22 24 26

28 3.0 32 34 3.6

3.8

4.0

1.00 | 131 1.66

2.02

241

283 | 326 | 372 | 419

469 | 520 | 572 | 627 | 683

4

8.00

[MpOMeXyTOUHbIe BENMYMHBI NOMNY4aloTCA C MOMOLLIO NMHENHON UHTEPNONALIMN.

5.3.3.2 Ha aHkepHyio napy BNUAET TONMbKO OAUH Kpan

[na TonwmnHel 6eToHah2 1.5 - ¢

1 paccToaHW Mexay aHkepamn s £ 3 - ¢

[Ona TonwmHel 6etoHah < 1.5 - ¢

1 paccToaHuin Mexy aHkepamu s £ 4.5 - h

h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
[nas>3.c Onas>45-h
h
=2 _ i ﬂ:zzfif)-h « 15
sc,V sc,V
B-Coin | Coin
MpomesxyTok ®Dakrop anA aHKepHOW napb! fsc'\,n =
$/Cmin Kpaesoe paccroaHnue = c/c,i, unm (h/1.5)/c iy
1.0 12 14 1.6 18 2.0 22 24 26 28 30 32 34 36 38 40
1.0 0.67 0.84 1.03 122 143 1.65 188 | 212 | 236 | 262 289 | 316 | 344 | 373 | 403 | 433
1.5 076 | 093 1.12 1.33 1.54 1.77 2.00 2256 | 250 | 2.76 3.03 | 331 | 360 | 389 | 419 | 450
20 0.83 1.02 122 143 1.65 189 | 213 | 238 | 263 290 | 3.18 | 346 | 375 | 405 | 435 | 467
25 0.92 1 1.32 1.54 177 | 200 | 226 | 2580 | 277 304 | 332 | 361 | 390 | 421 | 452 | 483
3.0 1.00 1.20 142 1.64 188 | 212 | 237 263 | 290 | 3.18 | 346 | 3.76 | 406 | 436 | 468 | 500
35 1.30 1.62 1.75 199 | 224 | 250 276 | 304 | 332 361 | 391 | 421 | 452 | 484 | 517
4.0 1.62 1.86 210 | 236 | 2.62 289 | 3.17 346 | 375 | 405 | 436 | 468 | 500 | 533
45 1.96 2.21 247 274 | 302 | 331 3.60 390 | 420 | 452 | 484 | 517 5.50
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 5.67
5.5 2.1 2.99 328 | 357 388 | 419 | 450 | 482 | 515 | 549 | 583
6.0 2.83 3.1 341 3.71 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 324 | 354 | 384 | 416 | 447 | 480 | 513 | 547 | 582 6.17
10 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 | 476 | 510 | 544 | 6579 | 6.14 | 6.50
8.0 457 | 491 | 525 | 559 | 595 | 6.30 | 6.67
8.5 506 | 540 | 675 | 6.10 | 647 6.83
9.0 520 | 555 | 590 | 626 | 6563 7.00
9.5 569 | 605 | 642 | 679 | 7.17
10.0 621 | 658 | 695 | 7.33
11.0 7.28 | 1.67
12.0 8.00
I_IpomexyTquble BENMYNHbI NONy4yatoTCA C MOMOLLbIO nUHEenHon nHTEPNONAUNK
fischer =
<X
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5.3.3.3 Ha pap aHkepoB BnusAeT TONbKO OAUH Kpan
[na TonwwmHel 6etorahz 1.5 - ¢ [na TonwmHel 6etorah < 1.5 - ¢

1 paccToAHUN Mex[y aHkepamn s S 3 - ¢

1 paccToaHnit Mexay aHkepamui s £ 4.5 - h

o 3 ETsts gt (o1 _Lhesyrsp s
sc,V = Y sV = . . . .
3-nc Cmin 3n-cpp
fors>3.¢c > s'=3-¢ fors>45-h - s'=45-h
7 _dorsprsp gt o e Dby e gt
sC, ) -
3n-c Cmin : 3-n-cpp

6.1

6.2

6.3

@ N = YUCNO Harpy>XeHHbIX aHKEepPOoB

0606ueHue TpebyeMbiX MPOBEPOK:
TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp
MonepeuHan Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp ; VRd,c

KOMGMHMpOBaHHaH pacTtaruesaloLlan U NonepeyHana Harpyska:

h h
Neo Ve {2
Npg Ve

NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun
Ha OAMHOYHBIN aHKep.
NRq:VRqd = 3HauyeHMA pacyeTHOro COMpPOTMBIIEHUA C YHETOM 3aMnacos NPOYHOCTY.

252
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7. NocnepoBaTenbHOCTbL MOHTaX<a

8. XapaKkTepucTuku aHKepoB
Tun aHkepa FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM
28 210 212 214 216 %20 225 928
uametp apmaryproro npyTka [mm] 8 10 12 14 16 20 25 28
HomWHONbHbIA AWOMETD (BEpneHns 0TBEPCTHS d[l [mm] 12 14 16 18 20 25 30 35
TnyGuna ceepnenns hg [mm] 80 90 110 125 125 170 240 280
JcbdbexTuBHAR IMY6UHA GHKEPHOTO KpenneHus hef [mm] 80 90 110 125 125 170 240 280
MunumansHas Tonwmka 6eToHHoR feTanu hmin [mm] 120 130 150 165 165 210 280 350
MunumansHoe ocesoe paccrosune Spin  [Mm] 50 60 70 80 85 110 140 170
Mutumansoe kpaesoe paccrosime Cin  [MM] 50 60 70 80 85 110 140 170
O6uem cocrasa [nen. wkansi] 4 5 7 8 9 19 33 60
9. Bpemsa cxBaTbiBaHMA U OTBEPXKAEHUA
Temnepatypa kapTpuaxxa Bpewms cxsaTeiBaHuA Temnepatypa B OCHOBaHUM Bpems oTeep>xpeHus
(MuHUMYM + 5 °C) FISEM @HKEepHOro KpenneHus FIS EM
-5°Cpno+5°C 4 yac. -56°Cpo+5°C 80 uac.
+5°Cpno+10°C 2 yvac. +5°Cpno+10°C 40 vac.
+10°Cpo+20°C 30 min. +10°Cpo+20°C 18 vac.
+20°Cpo+30°C 14 min. +20°Cpo+30°C 10 vac.
+30°C no+40°C 7'min. +30°C o +40°C 5 vac.

MpriBefeHHble BbiLLie 3HAaYeHNA BPEMEHMN OTCUUTLIBAIOTCA C MOMEHTa KOHTaKTa MonvMepHOI CMOJIbl C OTBEPAUTENEM B CTAaTUYECKOM
cmecuTene. B npouecce ycTaHOBKM TemriepaTtypa kapTpuaxka fomkHa 6biTb He Huke + 5 °C. Mpu temnepatypax ceoitwe + 30 °C -
+ 40 °C kapTpuox Heobxoamnmo oxnaauTs fo Temnepatypsl + 15 °C unu + 20 °C.

B cnyuae NpoaonxkutenbHbIX NepepsBOB B paboTe HEOGXOAMMO 3aMEHATL CTaTUYECKUIT CMECUTENb.

10.

MexaHunyeckmne xapakTepucTukm

Tun aHkepa FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM
28 210 212 214 216 ?20 ? 25 28

Nnowans HanpsxeHoro nonepeskoro Ay [mm?] 503 785 113.1 163.9 2011 314.2 490.9 6158

Ce4eHns apmaTypobl

Mowen conpoTusnenus apmatypsi W [mm?] 312 62.3 109 278 541 936 1874 21651

Mlpegen Tekyuectn apMaTypHoR crank fy [Nmm?] 500

Mlpeqen Mpo4HOCTH Ha paspsie apMaTypbi fy [N/mm?] 550

CocrosaHue Ha 01,2006
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11. DononHutensbHaaA rmybuMHa aHKEpPOBKU

[ns apmatypsl ot M8 no M30, yctaHaBn1Baemoli ¢ MOMOLLIbIO MHbeKLMOHHOro coctaBa FIS EM fischer npennaraet nBa
OOMNOMHNUTENbHBIX 3HAYEHWA MMYyBUHbI aHKEPOBKKW. B cnydae npuMeHeHna aTux 0ONONHUTENbHBIX My6KUH aHKePOBKU HEOOXO-
AMMO Y4nTbIBaTb GAKTOP BAUAHNA FyO6UHbI aHKEPOBKM fpof.

¢ hy
hef — h
ef,nom
roe
hef = ¢akTnyeckan rnybrHa aHKkepoBKM
Nefnom = HOMWHanbHasa rnybruHa aHKepOBKM B COOTBETCTBMM C Tabnuuen 5.2 1 Tabnuuen 8.

Kpome Toro, dakTopel fg, fe, fs,sp' fc,sp 4 fh,sp LOMKHbI BEIYMCNATLCA MO NPYBEHeHHbIM HUXe Gopmynam ¢ UCnonb3oBaHeM
BEMMYMH Cer N ScrN- Corspr Scrsp 1 Nef spr YK3aHHBIX B NPUBEEHHON HUXe TabnuLie.

S S
foo=|1+—|-0.5 fssp= 1+——|-0.5
S(r,N S s
rne
s = daKTnyeckoe oceBoe PacCcToAHNe MexX[y aHkepamu,
> MUHVManbHOM BENWUMHBI S B COOTBETCTBUM C Tabnuuen 8

ScrN' Scrsp = XapakTepHOe 0CeBOe PacCTOAHNE ANA COOTBETCTBYIOLLEN rMyOWHBI aHKEPOBKY,

CM. MpVBEAEHHYIO HIXe Tabnuuy.

2 2
C C C C
f.y =035 +—+0.6-2— fc,sp:0‘35+7+0‘6.27
San Scr,N Scr.SP Scr,sp
roe
c = dakTnyeckoe KpaeBoe paccTofHme
2 MUHMManbLHOMO 3HaYeHUnA «C» B COOTBETCTBUM C Tabnuueit 8

SN Scrsp = XapakTepHOe 0CeBOe PacCTOAHME ANA COOTBETCTBYIOLLEN MyOVHbI aHKEPOBKM,

CM. MPVBEAEHHYIO HXe Tabnuuly.

2

h 3
e =| <1.5
min h

roe
h = dakTnyeckas TonwmnHa netanu

2 MUHMManNbLHON BeNnunHbl h B COOTBETCTBMM C Tabn. 8

0
NHd,sp :NHd,c an 'fs,sp ’ fc,sp i - e

XapaKTepVICTVIKM aHKepoB ANA pa3HbIX BENIMYUH MMYy6mMH aHKepoBKU

FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM

28 10 212 14 ? 16 20 ? 25 928
hef MM 65 80 95 110 140 160 190 220
minh M 105 120 135 150 180 200 230 260
. M 130 160 190 220 280 320 380 440
Sousp M 195 240 285 330 420 480 570 660
et Y1y 95 110 120 145 170 210 285 390
minh M 135 150 160 185 210 250 325 430
SN M 190 220 240 290 340 420 570 780
Sersp M 285 330 360 435 510 630 855 1170

B cnyyae BO3HMKHOBEHMA OOMONHUTENBHBIX BOMPOCOB, Noxanyicta, 6e3 konebaHnin obpallanteck B 6nuxkarilee otaene-
HWe Unn NpeacTaBuTenLCTBO fischer NMbo HenocpeACTBEHHO B HaLLl rNaBHbIV OTAEN TEXHUYECKOro 06Cny>XKmnBaHua.
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KoHuenuus 6esonacHocTu

B OaHHOM TexHW4eckoM ChpaBOYHWKE MCMOMb-
3yeTcs KOHUENuMs 4acTUYHOro KoadduumeHTa
3anaca npovHocTM. B pamkax aToi KoHuen-
LN XOPOLLO W3BECTHbIN 0bWwmini KoadhpuumneHT
3anaca NPOYHOCTU pasfenieH Ha ABa YacCTUYHbIX
Ko3adhpULMEHTa, @ UMEHHO Ha YacCTUYHbIA KO3d-
MUMeHT 3anaca NpoYHOCTU No MaTepuanam yM
N YacTUYHbIA KO3(PMUUMEHT 3anaca MpPoOYHOCTU
no AevCcTBYIOLLMM Harpy3kam yL.

4 0 g
S o}
é 3 5 Rum npepenbHas ynbTUMaTuBHasA
g § = lHarpysKa
O o
(7] QULO ®
% S0 Q Rk xapaKkTepHoe conpoTueneHme
:
g g
e Rk/ym T
x 3
S 3 g3
v} [} Jc
” 2 s
g L SdpacyertHan <Rd pacuetHoe 2 g S
2 3 Harpyska conpoTuBneHne g 2 £
o S o2l
c| o Sx R
£ g QX’ ‘ yL d/ yL
3T
NS .
€ S S peiicyiowan Rrec pekomenrayemas
é’ § Harpy3ka Harpyska

YacTuuHble KoadhdUUMEHTbI 3anaca MpPOYHOCTU
no Harpyskam yL yuuTbiBaloT HeonpeaeneHHoCTb
1 pa3bpoc MOCTOSIHHBIX M MEPEMEHHbIX Harpy3ok.
YacTuyHble KoadhdMLIMEHTbI 3anaca NPOYHOCTM MO
maTepuanam yM yunTbIBAIOT HeonpeaeneHHoCTb
1 pas3bpoc nokasaTernen NPoYHOCTV MaTtepuana, a
MMEHHO HecyLLiel cnocobHOCTY KpenneHus. Yactuy-
Hble koadppuLMeHTbl 3anaca NPOYHOCTM MO MmaTe-
puanam 3aBuUCST OT KoadhdpuLmeHTa GesonacHocTn
fpyv MOHTaXe W Buaa paspylleHus (Hampumep,
paspyLUeH/e Mo cTanu, paspyLleHne B pesyrnsrate
BblAEepriBaHunsi, paspyLueHue no KoHycy 6eToHa).

MeTop pacueTta

[na Toro 4ytobbl AOCTMYL OMTUMArbHBIX Xapak-
TEPUCTUK aHKEPOB W OLHOBPEMEHHO MONyYUTh
9KOHOMWYHYIO KOHCTPYKUMIO, Heobxogumo pac-
CMOTpeTb [iBa acrnekTa — HanpaBsrieHe AeicTBus
Harpysku 1 Bug paspyLueHns. B HacTosiLee Bpems
3TOT cnocob pacyeta KpenneHui HasbiBaeTcs
metogom Concrete Capacity (Hecywias cnoco6-
HocTb GeToHa) (CC-meton). [lMpeumyliectBamu
AaHHOro mMeToda pacyerta siBnseTcs:

® VYyeT pasHbiX BUAOB paspyLUeHUst KpenneHus
1 COOTBETCTBYIOLMX BESMYMH Hecylei crnocob-
HOCTMW.

® KoabdumumeHTbl 3anaca NPOYHOCTU, KOTOpbIe
OTHOCSHITCSI K pPa3HbIM BUAAM paspyLUeHusi pasnu-
YatoTes mexay cobow .

Mcnonb3yemeblin MeTog pacyeta ocHoBaH Ha CC-
meToge. Npu atom CC-meton 6bin ynpoLyeH, ¢
TeMm, 4ToObl MHXEeHepbl MOMMKN NPOCTO M BbICTPO
peluaTh BO3HMKalOLLME BOMPOCHI pacyeta B Mpo-
Liecce CBOMN eXefHEeBHOW NpaKkTU4eckon AesTerb-
HOCTW.

Ucnonb3oBaHue pacyeTHbIX Tabnuy

Hwke ob6bscHAeTCs ucnonb3yembli B AaHHOM
CNpaBOYHMKE METOA, pacyeTa Ha OCHOBE paccMOT-

PEHWSI TUMUYHOW NPOGEeMbI KpenneHus.

® [pynna n3 4 aHkepos,
s1 =180 MM, s = 190 MM, Cy = 80 MM

® HepacTaHyTbin 6eToH, C20/25, TonwmHa
KOHCTPYKTMBHOrO anemeHTa h = 250 mm

® Tun aHkepa FH 15 gvz (oumHKOBaHHas cTanb)

® [leicTBytoLLME Harpy3ku (paboumne Harpysku)
Ng =3 «kH
VG =7kH

Ng =5 KkH
Vg =3kH

® VHaekcom G 0603HauYeHbl NOCTOSAHHbIE
[eViCTBYIOLLME HAarpy3Ku

® VlHoekcom Q 0603Ha4YeHbl nepemMeHHble
(Hanpvmep BETPOBbLIE) AENCTBYOLWME
Harpysku
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PacueTt aHkepoB

PacuyeTHble aencTeus

Mpu pacyeTe yunTLIBAIOTCA YaCTUUHbIA KOIPDULIMEHT 3anaca NPOYHOCTU v g = 1,35 ANt NOCTOSHHbBIX
HarpysoK 1 4acTU4HbIN KOIPPUUMEHT 3anaca NPOYHOCTH | q = 1,5 ANst NepeMeHHbIX Harpy3ok (Koad-
(PMUMEHTBI 3anaca NPOYHOCTY MOTYT U3MEHSITLCA ANsi pasHbix cTpaH). MNpuHMMas paBHOMepHoe pacrpe-
AeneHne Harpysku Ha Bce 4 aHkepa 13 rpynmnbl KPenneHui, nonyymm.

Ngd _ NsG * Y,c *Nsq * 7L0 _ 3.0kH-1.35+45.0KkH-1.5
n 4

2.9 kH

V?d _ VS,G “YLG +VS,Q N (o) _ 4kH-1.35+3kH-1.5 _
n 4

2.5 kH

Ho ans NPOBEPKU Ha paspyLlleHne no 6eToHHON KPOMKe TONbKO 2 Hanbonee Harpy>eHHbIX aHkepa npu-
HUMaIOTCA B pacyeT.

4

Vsg - 7,6 T Vsa * TLQ 4KH-1.35+3KH-1.5

Vshd,c _ = = 50kH

Nc

[MpO4HOCT Ha pacTSXeHne

2

Mpy pacTsiXeHUn MOTYT BO3HVKATb TPU BIAA Pa3pyLLeHUs (BbIAEPrvBaHie aHkepa u3 GeToHa, paspyLueHne GETOHa 1 pa3pyLueHme cTanm). Kaxaoe u3 aTux Buaos

Pa3pyLLEHMi PacCMaTPUBAETCS OTAENBHO.

Bup, pa3pyLLeHust KpenneHus PacyeTHOe COnpoTUBIIEHME Harpy3ke Onucaxne Cm.Tabn.
paspyLUeHue o cranm NRd,s =30.7kH 6a30B0€ 3HaeHMe PacyeT. ConpoTUBAEHHs 41
BbllepruBaHne aHkepa NRg D =Ngq p = 18.0 kH| 6asooe 3HaueHme pacyer. conpoTvBneHms 42
pa3pyLueHe 6eToHa no KoHycy 6eToHa N°Rgc  =21.6kH 633080 3Ha4EHVE PACHET. CONPOTUBIEHUS 4.3
foN =10 BAUSIHME NPOYHOCTY GeTOHA 431
fs1.N =0.93 BAVSHYE OCEBOTO PacCTORHUS S 4.3.21
fo N =0.96 BIMSIHUE OCEBOTO PACCTOSHIS Sp 43.21
fe1N =0.82 BIMSIHYE KDAeBOO PacCTOsHMS 4322
Nrde  =NRacfofsi-feo-fo  =158kH -
pacTpeckuBaHue GeToHa NORd,c = NRd,sp = 21.6 kH| 6a3oBoe aHaveHve pacyer. ConpoTUBEeHHs 43
fb N =10 BAVSIHVE NPO4HOCTM BeToHa 4.3.1
fs1,5p =0.76 BAWSHME OCEBOTO PacCTORHUS S 4.3.3.1
st sp =0,77 BIIMSHME OCEBOTO PACCTOSHMA Sy 4.3.3.1
fc2,5p =0.61 BAMSIHYE KDAEBOrO PacCTORHMS 4.3.3.2
Ty =147 BAMSHYE TONLLMHbI A/IeMeHTa 4333
= Noqy froofey anfan cnr
N, Rd,c'b's1,sp's2,sp" =113 kH -
Rd,sp 2,sp°fh
MVH. PacyeTHOE COMpOTUBIIEHNE ; _ _
mnNgy =N =11.3kH -
{NRd,s NRd,p: NRd,ci NRd,sp} R D
fischer =
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TMpoyHoCTb Ha caBur(cpes)

Tpu cABMre MOTYT BO3HVKHYTb TPY BUAA Pa3pyLueHKs, (paspyLLEHME N0 CTaNM, OT/IaMbIBAHUE Kpas GETOHA M PiYXHOE paspylueHne). Kaxaoe 13 sTux Buios
PaspyLLeHHii paccMaTpUBAETCS OTAENLHO.

Bup, pa3pylLuenus kpennexus PacyeTHOe COnpoTMBNIEHME Harpy3ke Onucanmne Cwm.1abn.
pasapyLLEHye o CTanm VRd.s =30.4kH 6a30B0€ 3HaueHMe pacyer. conpoTUBNeHms 5.1
OTNaMbIBaHue kpas 6eToHa VDR d,c =6.1kH 6a30B0e 3HAYEHNE PACyeT. COMPOTUBIEHNS 53
fb,V =1,0 BJIMSHYE NMPO4HOCTU BeToHa 5:3:1
fouv =10 BAmsiHue HanpaBneHusi Harpysku 5.3.2
fooy' ™2 =0.88 BAVSIHUE PACCTOSHUS S{ 5.3.3:2
Vede  =VRdefov-fav-fecy' ™ =54 -
PbIYXHOE paspyLueHue VRgcp = 43.3KkH 6a3080€ 3HA4EHVE PACHET. CONPOTUBIEHUS 5.2
foy =10 BIMSIHUE NPOYHOCTY GETOHA 5.3.1
fgyn =093 BAVISIHIE PACCTOSHYS S 4321
foon =0.96 BIMSIHUE PACCTOSHUS S 43.21
ch,N =0.82 BAVSIHVE KPAEBOrO PacCTOsIHUS 4322
4 VRdep = VRd,cp To,N-fs1,N-fso, N “fer,n =317 kH -
MMH. PaCceTHOE COMpoTHBIIEHNE minVey = VRd,cp =54«H =
{(VRd,st VRd,c: VRd,cp}

Heob6xoanmbie npoBepku 6e3onacHocTn Mpumep 1:
PacTaruBatowas Harpyska:

N"gy =2.9kH
< min NRd
=11.3kH v
lMonepeyHas Harpyska:

VhSd,c =5.0kH

< min VRd
=54kH v
N Sd
Kom6uHauusi TAroBon 1 nonepeYHomn cun: D

(N'gy/Ngg) + (Vigq/Vpg) S 1.2
VY 7

(29/11.3)+ (6.0/5.4)=1.18=12 Vv
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PactaruBatowas cuna:

Nsq =63.0kH"
N"gq =63.0kH/4
=15.8 kH (0OMHOYHBIV aHkep)
MonepeyHasi Harpy3ka:
Vsq =450kH"
Vhsq =450kH /4
=11.3 kH (OAVMHOYHBIV aHkep)

" cocmaensiowas Hazpy3ku

BeToH:
HepasopBaHHbI (HepacTaHyTbIN) 6ETOH

NRdsp = NRg,c " fo,N - fs1,sp : fsz,sp “Th
N°Rgc (M. Tabnuuy FH: 4.3)
foN (cm. Tabnnuy FH: 4.3.1)
fs (cm. Tabnnuy FH: 4.3.2.1)
NRd,sp =51.7kH-1.1-0.74-0.60-1.0
NRdsp =25.3kH

O606LeHne TpebyeMblx NPOBEPOK:

N'sq = (NRd,si NRd,p: NRd,c: NRd,sp)
158kH<253kH v

MonepeyHas Harpy3ka:

VRds =93.6 kH (cm. Tabnumuy FH: 5.1)
Knacc npoyHoctu 6etoHa C 25/30 ’ .
TonwmHa 6eToHHoro anemeHTta h = 250 mm VRd,cp =V Rd,cp ” fb,V fs1 T2 4
V°Rd,cp  (cM. Tabnmuy FH: 5.2)
OceBble pacCTosiHUSA: ’ ]
$4 =300 MM; S5 = 125 MM fov (cm. Tabnmuy FH: 5.3.1)
KpaeBble paccTosHus: - fs (cm. Tabnuuy FH: 4.3.2.1)
VRd,cp =103.3kH-1.1-0.89-0.66

Twvn aHkepa: B
FH 24 gvz (cm cTpanuubl: 104 go 114) VRdcp = 66.7KH
PacTsaruearollas Harpyska:
Nrgs =83.3kH (cm.Tabnuuy FH: 4.1) O606LeHre Tpebyembix NPOBEPOK:
NRg b = Nogqy . fo N V'sq < (VRd,S; VRd,Cp)

NORd,p (cm. Tabnuuy FH: 4.2) 11.3kN <66.7kN v

fo N (cm. Tabrmuy FH: 4.3.1) KombBuHaums TAroBow 1 nonepeyHon Harpy3ok:
N =51.3-1.10 h h
NRd,p 64 NSd +VSd <15

=56.4 k <1
Rdp Nra  VRa
N =N° SNSRI/
Ra.c NOR“"’ b('N 516 s2 . 158kH , 11.3«H
cM. Tabnu 14,
Rd.c W 263kH  66.7Kn =12

fo.N (cm. Tabnuuy FH: 4.3.1)

fg (cm. TaBrinuy FH: 4.3.2.1) 0.79 <12 v
NRd,c =51.7kH-1.1-0.89-0.66
NRd,C =33.4kH
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Mpumep 2: NRd,p =16.7-1.0

NRd.p =16.7 kH

NrRdc  =NRdc o N fs o201 fe22
N°Rd,c (cm. Tabrmuy FBN: 4.3)
fo.N (cm. Tabnuuy FBN: 4.3.1)
fs (cm. Tabnuuy FBN: 4.3.2.1)
fe (cm. Tabnmuy FBN: 4.3.2.2)

NRd.c =19.7kH-1.0-0.80-0.82-0.82

NRd,c =10.6 kH

NRd,sp = NRdc ToNfssp fe2,1,8p fe22,8p “Th

N, N°Rg,c (cm. Tabnuuy FBN: 4.3)
D foN (cm. Tabnmuy FBN: 4.3.1)
4 fs’sp (chakTop MHTEpnonupoBaH B

COOTBETCTBUMN C TaGﬂVILl,eVl
A\.V FBN: 4.3.3.1)

fC’Sp (cm. Tabnuuy: 4.3.3.2)

fh (cm. Tabnuuy: 4.3.3.3)
@ PacTarvBalowas cuna: NRgsp =197kH-10-072- 0.68-068 - 1.50
Nsgq =12.0kH" NRgsp =9-8KH
Nhgy =12.0kH/ 2

0606LLeHNe Tpebyembix NPOBEPOK:
N'sq < (NRrg,s; NRd,p: NRd,c: NRd,sp)
6.0kH <98kH VvV

=6.0kH (ogouMHOYHbBIV aHKep)
" cocmaensiowas Hazpy3ku

BeToH:
HepacTsaHyTbIin 6eToH
Knacc npoyHoctu 6etoHa C 20/25

TonuwimHa 6eToHHOro anemeHTa h = «

OceBoe paccrosiHue:  sq =125 mm
Kpaesble pacctosiHusa:  Cp 4 = 80 mm;

Coo = 80 mm
Twn aHkepa:
FBN 12 A4 (cMm. cTpaHuubl: ¢ 116 go 128)
hef =70 Mm
PacTaruBatolas Harpyska:
NRd,s =24.7 kH (cm. Tabnuuy FBN: 4.1)
NrRdp  =N°Rdp foN

NORd,p (cm. Tabnuuy FBN: 4.2)
fb N (cm. Tabnmuy FBN: 4.3.1)
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Mpumep 3: VRdep = V'Rdep v 1,1 fs1,2 fs2
V°Rd,cp (cM. Tabnuuy FH: 5.2)
fov  (cm. Tabnuuy FH: 5.3.1)
fs (cm. Tabnmuy FH: 4.3.2.1)
VRdcp =103.3kH-1.22-0.76-0.76 - 0.76
VRdcp =55.3«H

O606LeHne TpebyeMblx NPOBEPOK:
V'sg < (VRrd,s: VRd,cp)
451kH<553kH v

™ Mpumep 4:
\&7 =y f\ 4
Qs
@ MonepeyHas Harpyaka: < @

Vgqq =2250KkHY
Vgqz =150.0kH" ]
Vsq =\ (225.02 kH + 150.07 kH)

=270.4 xH
Vigy =2704kH/6

=45.1 kH

" cocmaensowas Haspysku

BeToH:

HepacTsiHyTbIl 6eTOH

Knacc npoyHoctu 6etoHa C 30/37
TonuwmHa 6etoHa h = 300 mm

OceBble pacCTosiHUSA:

$q,1 =200 MM; 51 5 =200 mMm;
Sy =200 MM

KpaeBble paccTosiHus: -

MonepeyHas Harpyska:

Tvn aHkepa: —
\% =195.0kH "
FHA 28 gvz  (cm. cTpanuubl: ¢ 104 go 114) Vf’gd =195 (;(KH /4
MonepeyHas Harpy3ka: = 48.8 kH
VRd,s =113.6 kH (cm. Tabnuuy FH: 5.1)
) cocmaernsowas Haspysku
fischer=
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BeToH:

HepasopBaHHbI (HepacTaHyTbI) 6eTOH
Knacc npoyHoctu 6etoHa C 40/50
TonuwuHa 6eToHHoro anemeHTta h = 500 mm

OceBble pacCTosiHUSA:

$1 =160 mMM; sp = 250 Mm
KpaeBble paccTosHus:

€11 =175MMm; cq 5 =175 MM

Tun aHkepa:
RG M 20 A4 + R M 20 (cm. cTpaHuLbl:
¢ 170 po 180)

MonepeyHas Harpy3aka:

VRd;s =55.0kH (cm. Tabnumuy R: 5.1)
VRd,ep = V°Rdiep” fov fs1 fso o foq,1
V’Rd,cp  (cm. Tabrmuy R: 5.2)
4 fov (cm. Tabnuuy R: 5.3.1)
fs (cm. Tabnuuy R: 4.3.2.1)
fe (cm. Tabnuuy R: 4.3.2.2)

VRdcp = 149.1kH- 1.41-074-0.87- 1.0
VRd,cp = 135.3 kH

VRde = V'Rdc fov fav fse v
VlRdc  (om. Tabnuuy R: 5.3)
fov (cm. Tabnmuy R: 5.3.1)
fav (cm. Tabnnuy R: 5.3.2)
ay=90°
fsc,V"=2 (cm. Tabnuuy R: 5.3.3.2)
¢/ Cmin=2.0
82/ Cmin = 3.0

VRd,c =121kH- 141- 20 - 212

VRd,c =72.3kH

0O606LeHne Tpebyembix NPOBEPOK:
V'sg < (VRd,s) VRd,cp: VRd,c)
48.8 kH <55.0kH v

Mpumep 5:

3

Pactarusatowasn Harpyska:

Nsq =153kH"

N"sq =153kH/8
=1.9 kH

[MonepeyHble cunbl:

Vsqd, 1 =30.0kH "

Vsd2 =6.0kH"

Vgg =/(30.02kH + 6.02 kH)
=30.6 kH

Vhsq =30.6kH/8
=3.8 kH

Vsdc  =VI[(0.5-30.0) kH + 6.0% kH]
=16.2 kH

Visqe =16.2kH/4
=4.0 kH

" cocmaensilowasi Hazpy3ku

BeToH:

PacTaHyTbi (pasopBaHHbIN) 6eToH

Knacc npo4HocTu 6eTtoHa C 25/30
TonuwuHa 6eToHHoro anemeHTa h = 200 mm
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OceBble paccTosiHUSA: VRd,cp = VORd,cp Tov i fs11 fs12fs2  fe
$1,1= 80 mm; 59 =120 mm; VORacp (M. Tabruuy FZA-D: 5.2)
$1.3 =80 Mm; sp =80 Mm ’
' fov (cm. Tabnumuy FZA-D: 5.3.1)
KpaeBble paccTosHus: ’
cy =120 MM fs (cm. Tabnnuy FZA-D: 4.3.2.1)
Tun avkepa: fe (see table FZA-D: 4.3.2.2)
FZA 18x100 M 12 D A4 (cm. cTpaHuubl: ¢ 58 1o 68) VRd o = 343-1.1-0.67-0.75-0.67-1.0
PacTarvBatoLas Harpyaka: VRdep =127 H
N =31.6 kH (cm. Tabnuuy FZA-D: 4.1 ' _ -
NRd‘S e (f Y ) VrRde  =V°Rdc oV fav fse v
Rdp = VRdp  'bN VeRdc (oM. Tabnuuy FZA-D: 5.3)
N°Rg,p (cm. TaGruuy FZA-D: 4.2) fov (cm. Tabnnuy FZA-D: 5.3.1)
foN (cm. Tabnnuy FZA-D: 4.3.1) ay (cm. Tabnnuy FZA-D: 5.3.2)
NRgp =17.2-11 tan ay =0.5-30kH /6 kH
NRd,p =18.9kH ay = 68°
Nrde =NRdc foN fst,1 fs127 T2 e fscv™? (see FZA-D:5.3.3.3) 4
N°Rd,c  (cm. Tabnuuy FZA-D: 4.3) TonNLMHa BETOHHOTO aneMeHTa
fo.N (cm. Tabnmuy FZA-D: 4.3.1) h=21.5"c; =180 Mmm
fs (c™m. Tabnuuy FZA-D: 4.3.2.1) 1 NPOMEXYTKN Mex[y aHkepamu:
$11:812:813 S3:Cp =360mm
fe (cm. Tabnnuy FZA-D: 4.3.2.2) ' ’ ’
NRgc =172-1.1-067-075-0.67 1.0 P2 = S-ctsiatsiatsg f ©
) SC, . . .
NRd,C = 6.4 kH 3-n Cmin Crmin
NRd,sp = NORd,c : fb,N : fs‘l,‘l,sp ) f31,2,sp . _ 3-120 Mm+80 mm+ 120 mm+80 mMm ) 120 Mm
st,sp : fc,sp “ 3-4-70 mm V 70 Mm
N°Rd,c (cm. Tabnuuy FZA-D: 4.3) _
fb.N (cm. Tabnuuy FZA-D: 4.3.1) =10
fssp  (cM.Tabruuy FZA-D:433.1) VRde ~ =90KH-1.1-119-10
fosp  (cM.Tabruuy FZA-D:4332) VRde = 6.5KH
fn (cm. Tabrmuy FZA-D: 4.3.3.3) 8?06meH2<3( \T/pe6ye\>nblx nps/BePO)K:
NRasp =17.2kH - 1.1-067 - 075 0.67 Sd = 1'Rds TRdcp' TRd.c
' 1.0+ 1.16 40kH <65kH v
NRd sp = 7.4 kH CoueTaHune pacTarusatoLLei
0O606LeHre TpebyeMbix NPOBEPOK: MNEOHepe:/HhOM Harpysok:
N'sq < (NRgsi NRd,ps NRd,c: NRd,sp) Nﬂ + Vﬂ <12
19kH <6.4kH Vv Rd Rd
MonepeyHasi Harpyska: 1.9 «xH . @ <12
VRd,s =24.8kH (cm. Tabnuuy FZA-D: 5.1) 6.4 kH 6.5 -
0.91 <12 v
fischer ==
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1. Tunwl

AHkep ¢ 6ontom FZA (gvz)

Jlonyck K yaapHsIM Harpy3kam
DeepanbHoro BeAOMCTBA N0
Knacc noxapo-

‘GoaonachoeTh Tpaxganckoit OBopoxe, BoHH
F 90/120

Pasmep aHkepa

B COOTBETCTBUM C

NPOTUBONOXaPHbLIMI

Ankep ¢ 6ontom FZA (A4)

- —— 3 ; Aonyck
(anpens 1992 r.) HauuHaa ¢ M10

PACHET

AHkep ¢ 6ontom FZA (C)

XapaKkTepucTUKu 1 NnpeumyLlecTea

® Egponeiickuii TexHuyeckunin gonyck — Onuma 1)

® [lpurofeH AnA UCMONb30BaHKA B PAaCTAHYTOW U HepacTAHYTOM 30Hax 6eToHa.

® AHkepoBka GOPMON 3a CYET BHYTPEHHETO yriopa 06ecneynBaeT BbICOKYIO HafeXHOCTb KpenneHus.

® [IpakTnyeckoe OTCYTCTBME pacrnopa npu MoHTaxe nos3sonaeT obecnedynts addeKTUBHOE KpenneHue npu Manbix
KpaeBbIX M OCEBbLIX PACCTOAHMAX.

® CaeprieHne 0TBEPCTUA W ero BHYTPEHHEE paccBepnnBaHue OAHNM UHCTPYMEHTOB 3a OfHY Onepaumnio CHUXaeT Bpema
YCTaHOBKMU.

® B03MOXHOCTb MPUNOXEHWE Harpy3ku cpasdy nocne yCTaHoBKM NMO3BONAET COKPATUTL BPEMA MOHTaxa (B oTnuune ot
pPaboThl C XUMUYECKMMI aHKEPamu OTCYTCTBYIOT MepepbiBbl, HEO6X0AMMbIE ANA OTBEPXKAEHWA XMMWYECKOr0o COCTaBa).

@ [IpocTol BM3yasbHbI KOHTPOSb C MOMOLLbIO 3eNeHON KonbLesol MeTkn obecneunsaeT 100%-t0 HaneXHOCTb
YHKLMOHMPOBAHWA.

*) YcnoBust npuMeHeHns EBPOMenckoro TEXHMYECKOro A0MyCKa MOTYT OT/IMHATLCSA OT YC/IOBUIA, U3NIOXKEHHbIX B JaHHOM TEeXHMYECKoM CripaBoyHUKE.

Marepuansi

bonT: YrnepoamcTas cTanb, oumMHKoBaHHan (5 MKM) 1 naccvBrpoBaHHan (gvz),
Hepxasetowan ctans 1.4401 8 cootBetcTsun ¢ AlSI 316 (A4),
Cranb ¢ BbICOKOI CTOMKOCTbIO K kKopposun 1.4529 (C)

2. MNMpepenbHble Harpy3Ku AJ1A OOAUHOYHbLIX aHKEPOB
npu 60nbLUNX OCEBbIX U KPpaeBbiX PaCCTOAHUAX

CpenHue 3HauyeHuAa

Tun aHkepa FZA10x80 | FZA12x40 | FZA14x80 | FZA12x50 | FZA14x60 | FZA18x80 | FZA22x100 | FZA22x125
M6 M8 M 10 M8 M 10 M 12 M 16 M 16

gvz ‘A4‘ c| gvz ‘A4‘ c| guz ‘A4‘ c| gvz ‘A4‘ c| guz ‘A4‘ c| gvz ‘A4‘ c| guz ‘A4‘ c| gvz ‘A4‘ c

HepactaHyTeiii 6eToH
pacrarusaiowas (0 20/26 N [kN] | 16.1%] 14.1% 171 171 239 314 48.3 67.6 94.3

Harpyska

406" | 67.4%
24471 40.6%

59.0*% 104.6 125.6*| 110.0%
36.4% | 754 | 66.9% | 76.47| 656.9%

C50/60 N, [kN] | 168.1%) 14.1% 264 264 29.3%| 266% | 46.4%
nonepeswas  =(20/25 V, [kN] | 9.6% | 84 |17.6%| 164* |27.8*| 24.4*1 | 176%| 1564% |27.8"

PacTtaHyTbIh 6eTOH

pacrarusaowas  (20/25 N, [kN] 120 12.0 120 16.7 220 338 472 66.0
Harpyska

C50/60 N, [kN] | 168.1%) 14.1% 18.5 18.5 259 | 256% 34.1 52.3 73.1 102.2
noneperas £20/25 V, [kN] | 96" | 84% | 165 | 154" 165 17.6%| 15.4% |27.8*| 24.4% | 40.6"| 354 | 764 | 66.9% | 76.47| 66.9%

*) PaspylueHune ctanu — onpenenaoLmnii BUa paspyLueHuns.
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3. XapakTepHble, pacyeTHble U peKoMeHAyeMble Harpy3Ku asna OAUHOYHBIX aHKEPOB

npu 60MbLUMX 0CEBLIX U KPaeBbiX PAaCCTOAHUAX
XapakTtepHble Harpy3ku
Twun aHkepa FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA 18x80 | FZA22x100 | FZA22x125
M6 M8 M 10 M8 M 10 M 12 M 16 M 16
gvz‘AA‘ ® gvz‘Atl‘ ® gvz‘All‘ ® gvz‘Atl‘ ® gvz‘All‘ ® gvz‘Atl‘ ® gvz‘All‘ c| g \M\c

HepacTaHyTblit 6eToH

pactamsaowas G 20/25 Npy [kN] 14.0 14.0 14.0 19.6 258 397 554 775
Harpyska

£50/60 Ng [kN] [16.1) 141 217 217 293 258 39.9 61.5| 590 85.9 1200 110.0
nonepeHas €20/25 Vg [kN] | 8.0 7.0 14.7] 128 18.2 147) 128 |232| 203 |338] 295 |62.8| 550 62.8 | 55.0

=2C40/50 Vg [kN] | 8.0 7.0 {147 128 (232 203 |147] 128 |232| 203 |338] 295 |628| 550 | 628 | 550

PactaHyTbii 6€TOH

pacrarusaiowas G 20/25 Ny [kN] 9.1 9.1 9.1 12.7 16.7 25.8 36.0 50.3
Harpyska
£ 50/60 Ngy [kN] 14.1 14.1 14.1 19.7 259 39.9 558 719
nonepeuHas €20/25 Vg [kN] | 8.0 7.0 11.8 1.8 14.7) 128 |232| 203 |33.8] 295 |628]| 550 62.8 | 55.0
€50/60 Vg [kN] | 8.0 7.0 14.7] 128 183 147) 128 |232| 203 |338] 295 |628| 550 628 | 550
PacueTHble HarpysKku
Tun aHkepa FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA 18x80 | FZA22x100 | FZA22x125
M6 M3 M 10 M3 M 10 M12 M 16 M 16

gvz‘A”C gvz‘M‘c gvz‘A”c gvz‘M‘c gvz‘A”c gvz‘M‘c gvz‘A”c gvz‘M‘c

HepacTaHyTbiit 6eToH
pacrarusaowos  (20/26 Ny [kN] | 94| 75| 8.4 94 94 13.1 172 264 370 51.7

Harpyska

C50/60 Ngy [kN] |10.7| 7.5 | 8.4 |14.5]13.7/14.6 145 19.5/13.7|117.1|26.6|21.7| 26.6| 41.0| 31.6| 39.3 57.3 80.058.8/73.3
nonepeutas C20/25 Vg [kN] | 64| 45| 56|11.8) 8.2 (102 122 11.8| 8.2|10.2|18.6/13.0|16.227.0| 18.9|23.6|50.2| 35.3|44.0| 50.2| 35.3| 44.0
C40/50 Vg [kN] | 64| 45| 56(11.8) 82102 18.8‘ 13.0‘18.2 11.8] 8.210.2|18.6/13.0{16.2|27.0| 18.9/23.6{ 50.2|{35.3| 44.0/ 50.2| 35.3| 44.0

PacTaHyThin 6eTOH

pacramsaowas € 20/25 Npy  [kN] 6.1 6.1 6.1 8.5 1.2 17.2 24.0 335
Harpyska
£50/60 Ny [kN] | 94|75 94 9.4 94 13.1 173 266 372 52.0
nonepeuHas C20/25 Vg [kN] | 64| 45 56 79 79 11.0| 8.2 |10.2{18.6|13.0{ 16.2|27.0{ 18.9| 23.6|48.0{35.3|44.0| 60.2| 35.3| 44.0
C50/60 Vgy [kN] | 64| 45| 56 11.8‘ 8.2 ‘ 10.2 12.2 11.8| 8.2 |10.2{18.6]13.0|16.227.0| 18.9| 23.6/50.2 | 36.3|44.0| 50.2| 35.3| 44.0
PekomeHpgyemsbie Harpyaku '
Twun aHkepa FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA18x80 | FZA22x100 | FZA22x125
M6 M8 M 10 M8 M 10 M12 M 16 M 16

gvz‘A”c gvz‘M‘c gvz‘A”c gvz‘M‘c gvz‘A”c gvz‘M‘c gvz‘A”c gvz‘M‘c

HepacTaHyTbiit 6eToH
pacrarusaowos  (20/25 Np [kN] | 6.7 | 54 | 6.7 6.7 6.7 813 123 18.9 264 36.9

Harpy3ka

C50/60 Ng [kN] | 7.7 | 54| 6.7|10.3| 98103 103 14.0| 9.8|12.2|119.0/16.6/19.0{ 19.3| 22.5| 28.1 409 57.242.0|52.4
nonepeuas C20/25 Vg [kN] | 46(|3.2|40|72|568|72 12 841597313393 [11.6/19.3/13.5/16.9/35.9/25.2|131.4{35.9/ 262|314
C40/50 Vg [kN] | 46(3.2|40|84|59|73 11.2‘ 93 ‘H.Z 84597313393 |11.6/19.3]13.6/16.9/35.9|26.231.4/36.9|25.2|31.4

PacTtaHyThin 6eTOH

pacrarusaowas G 20/25 Ng  [kN] 43 43 43 6.1 8.0 12.3 171 240
Harpyska

C50/60 Ng [kN] | 6.7 | 6.4 8.7 6.7 6.7 94 12.3 19.0 266 37.1
nonepenas C20/25 Vg [kN] | 463240 5.6 5.6 791697313393 |11.6/19.3]13.5/16.9|34.325.2|31.4/356.9|25.231.4

2(45/55 Vp [kN] | 46|32 |40 8.4‘ 5.9‘ 13 8.7 84597313393 |11.6/19.3]13.5/16.9/35.9|26.231.4/36.9|25.2| 314

YuTeHbl KoapdULUMEHT 3anaca NPoYyHOCTH Ana matepuana yM n koadduLmeHT 3anaca NpovyHoOCTH no Harpyske yL = 1,4.
KoaddurureHT 3anaca npouHocTn ana matepuana yM 3aBMCUT OT TUNa aHkepa.
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4. HanpaBneHue Harpysku: pacta>keHue t

4.1 PaspylwieHue ctanu ona MakcMmarnbHO Harpy>keHHoro aHkepa O

XapakTepHoe COnpoTUBIIEHUE U PACYETHOE COMpoT ana ol X aHKepoB

Tun ankepa FZA10x40 | FZA12x40 | FZA14x40 | FZA12x50 | FZA14x60 | FZA18x80 | FZA22x100 | FZA22x125
M6 M8 M10 M8 M 10 M 12 M 16 M 16

qvz A4‘ C |gu A4‘ C |gvz A4‘ C |gvz A4‘ C |gvz A4‘ C |gvz A4‘ C |gvz A4‘ C |gvz A4‘ c
Xoparepwoe conporwanenne Npy - [WNI| 16| 14 | 29| 26 | 46| 41 |29| 26 |46| 41 |67| 69 |126] 110 |126] 110
Pacsernoe conpormenenne  Ney o [KN] [10.7 7.5\ 94195 13.7\17.1 309 21.7\27.1 195 13.7\17.1 309 21.7\27.1 449 31.8‘39.3 84.0 58.8‘73.3 84.0 58.8‘73.3

4.2 PaspyweHue B peaynbrarte BbipbiBa/BblfepruBaHua Ana MakcMMarnbHO Harpy>KeHHOro aHkepa

0
Ngap = Ny, fon

XapakTepHoe M pacyeTHoe ConpoT nnAa on X pos B 6eToHe C20/25
Tun aHkepa FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA 18x80 | FZA22x100 | FZA22x125
M6 M3 M10 M8 M10 M12 M 16 M 16

gvz‘A4‘[2 gvz‘M‘C gv:‘A‘I‘C gvz‘M‘C gv:‘M‘C gvz‘M‘c gvx‘A4‘C gvz‘A4‘C

HepacTaHyTbiit 6eTOH

Xapaxrephoe conporuanenwe N'g - [kN] 140 14.0 140 196 258 39.7 55.4 715

LD SIEETEEE (o (40 94 94 94 13.1 17.2 264 37.0 51.7

PacTtaHyTbi 6eTOH

MGEISELID GEBLEALD [y [N 9.1 9.1 9.1 12.7 16.7 258 36.0 50.3

Pacserhoe conporwenenwe  N'g, - [KN] 6.1 6.1 6.1 8.5 1.2 17.2 24.0 335

4.3 PaspyLuieHue 6eToHa No KOHyCy U pacTpeckuBaHue ans aHkepa, YCTaHOBIEHHOTo

B Haubonee HeﬁﬂarOHpMﬂTHle ycnoeuax
Npge=ND fyy-fo-f Moo =NSie fon o fogp -
.C Rd,c - 'bN " 's " e Rd, sp Rdc "'b,N "'s,sp " lesp tth

XapakTepHoe 1 pacyeTHoe CONpoTHBIIeHne 1A OAMHOYHBIX aHKepoB B 6eToHe C20/25

Tun aHkepa FZA10x40 | FZA12x40 | FZA14x40 | FZA12x50 | FZA14x60 | FZA18x80 | FZA22x100 | FZA22x125
M6 M8 M 10 ms8 M10 M12 M 16 M 16

gv:‘A‘I‘C gvz‘M‘C gv:‘M‘C gvz‘M‘c gw‘All‘C gvz‘M‘C gvz‘A4‘C gvz‘A4‘C

cphext. rnybuna ankeposkn hee [Mm] 40 40 40 50 60 80 100 125

HepacTaHyTbiit 6eTOH

Xapakrepwoe conporuanenme Nog, . [kN] 14.0 14.0 14.0 196 258 39.7 554 715

Pacsernoe conporuanewme  Ng, - [kN] 94 94 9.4 13.1 172 264 37.0 51.7

PactaHyTbii 6€TOH

Xapakrepkoe conporuanenme Nq, . [kN] 9.1 9.1 9.1 12.7 16.7 258 36.0 50.3

Pacsernoe conporuanenme  N'g; - [kN] 6.1 6.1 6.1 85 112 172 24.0 8815

4.3.1 BnuaHue npoyHocTM 6eTOHA NMpPU pacTAXKEHUN

o ok cute (150)
DN T o
25
Knaccel npouHoctu 6etoHa | MpoyHocTe uMnuHapa Ha cxxatue | MpoyHOCTL Ky6UKa Ha c)kaTue ®akTop BnnAHUA

foi, cyl fek, cube (150) fo,N
[N/mm?] [N/mm?] [-]

C12/15 12 15 0.77

C16/20 16 20 0.89

£20/25 20 25) 1.00

£25/30 25 30 1.10

€30/37 30 37 122

C40/50 40 50 1.41

C45/56 45 55 148

€50/60 50 60 1.65

-
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N
PacctosaHue s Qakrop snuanma fg [-]
FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA18x80 | FZA22x100 | FZA22x125

M6 m8 mM10 m8 M 10 M12 M 16 M 16
[mm] gvz‘A4‘C gvz‘All‘C gvz‘All‘C gvz‘A4‘C gvz‘A4‘(: gvz‘A4‘C gvz‘All‘C gvz‘A‘l‘C
I 0.67 0.67
45 0.69 0.69
50 071 071 0,67
55 0.73 0.73 0.68
60 0.75 0.75 0.72 067
70 0.79 0.79 0.79 0.73 0.69
80 0.83 0.83 0.83 0.77 0.72 0.67
100 0.92 0.92 0.92 0.83 0.78 071 0.67
120 1.00 1.00 1.00 0.90 083 0.75 0.70
126 0.92 0.85 0.76 071 0,67 4
150 100 0.92 081 0.75 0.70
180 1.00 0.88 0.80 0.74
200 0.92 083 0.76
240 1.00 0.90 0.82
300 1.00 0.89
380 1.00
Smin [mm] 40 40 70 50 60 80 100 125 @
Soul [wm] 120 120 120 150 180 240 300 380

[MpoMesKyTOUHbIE BENMUUYMHBI MOMYYatOTCA C MOMOLLIO TUHENHOW NHTEPMNONALNN.

4.3.2.2 BnuAaHue KpaeBoro paccToAaHUA

2
fo = 0.35 + ——+ 0.6 x—
Su N Ser N

Kpaesoe ®DakTop BnMAHUA fo -]
paccroanue ¢ FZA 10x40 FZA 12x40 FZA 14x40 FZA12x50 | FZA14x60 | FZA18x80 | FZA22x100 | FZA22x125

M6 m38 m10 m38 m10 mM12 M 16 M 16
[mm] gvz‘M‘c gvz‘A4‘c gvz‘A4‘C gvz‘All‘c gvz‘All‘C gvz‘All‘c gvz‘M‘c gvz‘M‘C
35 0.69
40 0.75 0.75
45 0.81 0.81 0.70
55 0.93 0.93 0.80 0.71
60 1.00 1.00 0.85 0.75
70 1.00 0.95 0.83 0.69
75 1.00 0.87 0.72
90 1.00 0.81
100 0.87 0.75
120 1.00 0.85
125 0.87 0.74
150 1.00 0.84
190 1.00
Crin [mm] 35 40 70 45 55 70 100 125
CorN [mm] 60 60 60 75 90 120 150 190

[MpoMesKyTOUHbIE BEMUUYMHbI MOMYYatOTCA C MOMOLLIO TUHENHOM NHTEPMNONALUN.
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fog =|1.0+ 0.5
Sersp
PacctoaHue s ®dakrtop BnuAHUA fs,sp [-]
FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA18x80 | FZA22x100 | FZA22x125
M6 m38 m10 m38 m10 m12 M 16 M 16

[mm] gvz‘A4‘c gvz‘All‘c gvz‘All‘c gvz‘A4‘c gvz‘A4‘c gvz‘M‘c gvz‘M‘c gvz‘M‘C
40 0.67 0.67
45 0.69 0.69
50 0.71 0.71 0.67
55 0.73 0.73 0.68
60 0.75 0.75 0.72 0.67
70 0.79 0.79 0.79 0.73 0.69
80 0.83 0.83 0.83 0.77 0.72 0.67
100 0.92 0.92 0.92 0.83 0.78 0.71 0.67
120 1.00 1.00 1.00 0.90 0.83 0.75 0.70

4 125 0.92 0.85 0.76 0.71 0.67
150 1.00 0.92 0.81 0.75 0.70
180 1.00 0.88 0.80 0.74
200 0.92 0.83 0.76
240 1.00 0.90 0.82
300 1.00 0.89
380 1.00
i [mm] 40 40 70 50 60 80 100 125 @
Strsp [mm] 120 120 120 150 180 240 300 380

rlpOMe)K\/TOHHbIe BENMYMHBLI MONy4yaroTCA C NOMOLULbIO nuHenHomn nHTEPNONALUNKU.

4.3.3.2 BnuaHue KpaeBoro paccToaHus

2
fog =035 + +0.6 %
Sorsp S 5p

Kpaesoe ®dakTop BNuAHUA fc'sp [-]
paccToaHue ¢ FZA 10x40 FZA 12x40 FZA 14x40 FZA12x50 | FZA14x60 | FZA18x80 | FZA22x100 | FZA22x125

M6 m8 mM10 m8 M10 M12 M 16 M 16
[mm] gvz‘A4‘C gvz‘All‘C gvz‘All‘C gvz‘A4‘c gvz‘A4‘c gvz‘A4‘C gvz‘All‘C gvz‘All‘C
35 0.69
40 0.75 0.75
45 081 081 0.70
55 0.93 0.93 0.80 071
60 1.00 100 0.85 0.75
70 1.00 0.95 0.83 0.69
75 1.00 0.87 0.72
90 1.00 081
100 0587 0.75
120 1.00 0.85
125 087 0.74
150 1.00 0.84
190 100
Cmin [mm] 35 40 70 45 55 70 100 125
Bt [wmm] 60 60 60 75 90 120 150 190

HDOMEX\/TO‘—IHble BENUYMNHLI MONy4YarTCA C MOMOLbIO NUHENHOM nHTEPpNONALUNA.
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4.3.3.3 BnuAaHue TonwmHbl 6€TOHHOrO anemMeHTa

2
=l <
2 -hg
TonwwunHa b ®akrop snunanua fy, [-]
[Mm] FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA 18x80 FZA 22x100 FZA 22x125
M6 m8 m10 m8 m10 M12 M 16 M 16
100 1.16 1.16 1.16 1.00
120 131 131 131 113 1.00
150 1.50 1.50 1.50 1.31 1.16
160 1.37 121 1.00
180 1.48 1.31 1.08
190 1.50 1.36 112
200 1.41 1.16 1.00
220 1.50 1.24 1.07
250 1.35 1.16 1.00
300 1.50 131 113
350 145 1.25
370 1.60 1.30
400 1.37
460 1.50
hoin [mm] 100 100 100 100 120 160 200 250

[MpOMeXXyTOUHbIE BENMYMHBI NOMNYYalOTCA C MOMOLLLIO MUHENHON MHTEPNONALIMN.

5. HanpaBneHue Harpy3ku: nonepeyHas

5.1 PaSpyLIJeHI/Ie no ctanu AnAa MmakcumasibHO Harpy>keHHoro aHkepa @

XapaKTepHoe W pacyeTHoe conpoTueneHue ana OAUHOYHbIX aHKepoB

Tun ankepa FZA10x40 | FZA12x40 | FZA14x40 | FZA12x50 | FZA14x60 | FZA18x80 | FZA22x100 | FZA22x125
M6 M8 M10 M8 M 10 M 12 M 16 M 16

gvz A4‘ C |gvz A4‘ C [gvz A4‘ C |gvz A4‘ C [gvz A4‘ C |gvz A4‘ C [gvz A4‘ C |gvz A4‘ c
Xopakrepnos compormanane Ve - [NI| 8 [ 7 [ 15| 13 [23| 20 [18] 13 [23| 20 [34] 30 [63] 55 |63 85
Pactorwos comporvonoms Vg o [kN) | 64| 4.5 56|11.8] 8.2]102)18.613.0[16.2]118) 82 |10.2]18.6]130] 16.2)27.0|18.9]23.6|502|36.3|44.0/50.2| 35.3] 44.0

5.2 Pbiva>kHoe paspyLueHue ana aHkepa, YCTaHOBJIEHHOro B Haubonee He6naronpuATHLIX YCIIOBUAX

_yo0
VHd,Cp = VHd,cp X fpy xfg xf,

XapakTepHoe 1 pacyeTHoOe COMNpPOTUBIIEHUE ANIA OAMHOYHbIX aHKkepoB B 6eToHe C20/25

Tun aHkepa FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA 18x80 | FZA22x100 | FZA22x125
M6 ms M10 ms M 10 M 12 M 16 M 16

gvz‘All‘c gvz‘Atl‘C gvt‘M‘c gvz‘Atl‘C gvz‘M‘c gvz‘A4‘c gvz‘A4‘c gvz‘Atl‘c

pchexr. ybuua aukeposkn he  [Mm] 40 40 40 50 60 80 100 125

HepacTaHyTbiit 6eToH

Kapakrepoe conporusnewe Vg, . [kN] 182 18.2 182 255 51.5 793 1109 155.0

Pacsernoe conporwnenwe 'y o [kN] 122 122 122 17.0 344 52.9 739 1033

PacTtaHyTbIl 6eTOH

Xapakrepoe conporusnene \gy - [KN] 118 1.8 118 165 335 51.5 72.0 100.6

PacyetHoe conpotwanenme VUHd,cp [kN] 79 79 79 11.0 223 343 48.0 67.1
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5.3 OTkon Kpaa 6eToHa ANA aHKepa, YCTaHOB/IEHHOTO B HE6GNaronpUATHLIX YCNOBUAX

_ 0 n
Viede = Vage X foy Xfay Xfg v

XapakTepHoe 1 pacyeTHOe COMpPOTUBIIEHNE ANA OAUHOYHbIX aHkepoB B 6eToHe C20/25, ycTaHOBNEHHbIX OKOSO Kpas
Ha pacCToAHMM Cpin

Tun aHkepa FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA 18x80 | FZA22x100 | FZA22x125
M6 M8 M10 M3 M10 M12 M 16 M 16

gvz‘A4‘ [ gvz‘Ail‘ [ gvz‘A‘l‘ [ gvz‘All‘ [ gvz‘A‘l‘ [ gvz‘All‘ c gvz‘Atl‘ [ gvz‘All‘ c

HepactaHyThiii 6eToH

Muw. paccrosune ot kpos ¢ o [mm] 35 40 70 45 55 70 100 126

Xapakrephoe conporuenenme Vg, . [kN] 2.1 i) 8.5 44 6.4 10.5 20.0 29.2

Pacderhoe conporuenenwe  \%qy . [kN] 18 23 5.7 29 43 7.0 13.3 19.5

PacTtaHyTbIl 6eToH

Min. paccronkne ot kpos ¢ [mwm] 35 40 70 45 56 70 100 125

Xapakrepkoe conporuanerme \p, o [kN] 19 25 6.1 31 46 15 143 20.9

Pacsernoe conporuanenme  \0p, o [kN] 13 1.7 4.1 2.1 3.1 50 9.5 139

4 5.3.1 BnuaHue npouyHocTu 6€TOHA B Criyyae rnorepeyHon Harpysku

fo= fck,cuhe(15ﬂ)
bV TA T o
25
Knaccel npouHocTv 6eToHa MpoYHOCTL UMNNHAPa Ha MpoyHoCTL Ky6UKa Ha cXKaTne DakTop BNuAHWA
cxarue fek, cube (150) fo,v
fck, cyl
IN/mm?] IN/mm?] [
C12/16 12 15 0.77
C16/20 16 20 0.89
£20/25 20 25 1.00
£25/30 25 30 1.10
C30/37 30 37 122
C40/50 40 50 141
C45/85 45 55 1.48
€ 50/60 50 60 1.55

5.3.2 BnuaHue HanpasneHWa OENCTBUA HarpysKu

foc,V =10 am 0% < oy <55°
1
foy =" = b5 <ay <90°
cos oy + 0.5 -sin oLy
—_— o o
foy =20 i 90° < oy <180
Yron oy ®axrop BnuaAnmAa f, \/
H 3oHa 3
3oHa 1: 0°-55° 1.00
3oHa 2: 60° 1.07
3oHa 2: 70° 1.23
3oHa 2: 80° 1.50
3oHa 2: 85° 7
3oHa 3: 90°-180° 2.00
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5.3.3 BnuaHue pacnono>keHua U paccToAHUA [0 Kpad
5.3.3.1 Ha opuHOuHbBI aHKep BRUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

fsc,\/

n=1

1.0 1.2 14

1.6

Daxrop ana oguHouHoro akkepa fg, V"

Kpaesoe pacctoaHue = c/c i, wm (h/1.5)/c i

20 22 24 26 28

30

34

38

4.0

1.00 131 1.66

2.02

24

283 | 326 | 372 | 419 | 469

5.20

5.72

6.27

6.83

4

8.00

HDOMEX\/TOHHbIE BENUYMNHBI MONy4YarTCA C NMOMOLbIO NUHENHOM nHTEpNONALUNK.

5.3.3.2 Ha aHkepHyio napy BAuAeT TONbKO OQUH Kpan

[na TonwwmHel 6etorah 2 1.5 - ¢

1 PaccToAHUN Mex[y aHkepamn s S 3 - ¢

[na TonwmHel 6etorah < 1.5 - ¢
1 paccToaHuin Mexay aHkepamu s £ 4.5 - h

h
n=2 2-h+s 15 4
fsc,V ==X |——
6-Cmin C min
anAs>3-c anas>45-h
h
o=l _ i n:225.5~h | 15
sc,V sc,V
B-Cin | Cmin
Mpome>xyTok DakTop ANA aHKepPHOWM napbl fsc'v" =2
$/Cmin Kpaesoe pacctoanue = c/c i, wnm (h/1.5)/c i
1.0 1.2 14 1.6 18 20 22 24 26 238 3.0 32 34 36 38 4.0
1.0 0.67 | 084 | 1.03 122 | 143 | 165 | 188 | 212 | 236 | 262 | 289 | 3.16 | 344 | 373 | 403 | 433
15 075 | 083 112 133 | 164 | 177 | 200 | 226 | 250 | 276 | 3.03 | 331 3.60 | 3.89 | 419 | 450
20 083 | 102 | 122 143 | 166 | 189 | 213 | 238 | 263 | 290 | 3.18 | 346 | 375 | 405 | 435 | 467
25 0.92 1 1.32 1.64 1.77 2.00 2.25 2.50 2.77 3.04 3.32 3.61 3.90 421 | 452 | 483
3.0 1.00 1.20 142 1.64 1.88 212 2.37 263 2.90 3.18 346 3.76 4.06 436 | 468 | 5.00
35 1.30 1.62 1.75 1.99 2.24 2.50 2.6 3.04 3.32 361 391 421 452 | 484 | 617
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 3.46 3.75 4.05 4.36 468 | 500 | 533
45 1.96 221 247 2.74 3.02 331 3.60 3.90 420 452 484 | 617 | 550
5.0 233 2.59 2.87 3.15 3.44 3.74 4.04 435 467 500 | 533 | 567
55 2.1 2.99 328 3.67 3.88 419 4.50 4.82 516 | 549 | 583
6.0 2.83 3.1 341 371 4.02 4.33 4.85 4.98 531 5.65 | 6.00
6.5 3.24 3.54 3.84 416 447 4.80 5.13 547 | 582 | 6.17
7.0 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 41 443 476 5.10 544 579 | 6.14 | 6.50
8.0 457 | 491 525 | 559 | 585 | 630 | 6.67
85 505 | 540 | 575 | 6.10 | 647 | 6.83
9.0 520 | 555 | 590 | 626 | 663 | 7.00
95 5.69 6.06 642 | 679 | 7.17
10.0 6.21 658 | 695 | 7.33
11.0 7.28 | 167
12.0 8.00
MpPOMeXyTOUHbIE BENMUYUHEI MOMYYalTCA C MOMOLLBIO NMTMHENHON MHTEPMONALIMN.
-
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5.3.3.3 Ha aHkepHbIit pAn BNUAET TONMBKO OAUH Kpaw

[na TonwwmHel 6etorahz 1.5 - ¢
1 paccToAHUN Mex[y aHkepamn s S 3 - ¢

[na TonwmHel 6etorah < 1.5 - ¢
1 paccToaHnit Mexay aHkepamui s £ 4.5 - h

n>2  SC*StSp st

fsc,V

fsn,V

c o2 _ LMy s tspgt

3-n *C min

Onas>3.c > s'=3.¢

30ty

Onas>45-h - s'=45-h

[ or 3 ETS TSt P S R RV
sc,V = 3 s,V = 3 :
€ pip C min “NC i
@ n=vyucno Harpy>eHHbIX aHKepoB
6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp
6.2 MonepeyHas Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp i VRd,c
6.3 Kom6uHupoBaHHana pacTArmealoLLan U nornepevyHana Harpyska:
h h
N Vv
S )
Ngg Vg
NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun
Ha OAMHOYHBIN aHKep.
NRq:VRqd = 3HauyeHMA pacyeTHOro COMpPOTMBIIEHUA C YHETOM 3aMnacos NPOYHOCTY.
= ®
fischer
54 KPEMEXHBE CUCTEMBI

CocrosaHune Ha 01,2006


https://fischer24.ru

fischer24.ru

Ankep fischer Zykon - FZA

Pacuer aHkepa cornacHoO TeXHUYeckux ycrnoBui fischer

&

8 (800) 550-66-24

info@fischer24.ru

7. NocnepoBaTenbHOCTbL MOHTaX<a

inst
8. XapaKTepMCTMKM aHKepoB
Tun aHkepa FZA 10x40 | FZA12x40 | FZA 14x40 | FZA 12x50 | FZA 14x60 | FZA 18x80 | FZA 22x100 | FZA 22x125
M6 m38 m10 M8 M10 mM12 M 16 M 16

gvz‘All‘ c gvz‘All‘c gvz‘All‘c gvz‘A4‘C gvz‘M‘ c gvz‘A4‘ Cc gvz‘All‘c gvz‘M‘ Cc
Mnamerp pesb6oi M6 M8 M 10 M8 M 10 M 12 M 16 M 16
HomuHanbHbIA AaMeTp CBEPNEHNs OTBEPCTHA dD [Mm] 10 12 14 12 14 18 22 22
Tny6uHa ceepnenns oTeepcTua hg  [Mm] 43 44 45 54 65 85 105 130
bchexusnas rny6una ankeposKw her  [MM] 40 40 40 50 60 80 100 125
Orsepcrue ¢ sasopow & npukpennsewoi fetamn — ; [Mwm] <7 =9 <12 =9 <12 <14 <18 <18
Paswep nop knioy SW [mm] 10 13 17 13 17 19 24 24
TpeGyembli MOMEHT 3aTSXKH Tinst [Nm] 85 20 20 20 40 60 100 100
MUHMMONbHAA TONWMHA GETOHHOTO 3neMeHTa hopin [Mm] 100 100 100 100 120 160 200 250
Munumansoe ocesoe paccrosnme Smin [MM] 40 40 70 50 60 80 100 125
MunumansHoe kpaesoe paccrose Cnin [MM] 35 40 70 45 55 70 100 125

fischer =
<X
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9. XapakTepucTMKu aHKepoB

Tun aHkepa FZA 10x40 | FZA 12x40 | FZA 14x40 | FZA 12x50 | FZA 14x60 | FZA 18x80 | FZA 22x100| FZA 22x125
M6 m8 M 10 M8 M 10 M12 M 16 M 16
gvz‘All‘ c gv:‘All‘ c gvz‘A4‘ c gvx‘A‘l‘ c gvz‘A4‘ c gvz‘All‘ c gvz‘All‘ c gvz‘All‘ c
Mnowaas nonepesHoro cesennn kowyea Gonta A [wm2] | 20.1 366 56.0 366 58.0 843 157 157
MowesT conpoTBnews Kowyca Gonra W] | 127 312 623 312 623 109 278 278
penen Texysecrh Kokyca 6onta fy IN/mm?] 640 45[]‘56[] 640 45U‘5BD 640 450‘550 640 450‘550 640) 450‘ 560|640 450‘580 640 45[]‘56[) 640 45U‘5B[]
Mpenen nposHoCTH Kokyca GonTo f, [N/mm2]|800] 700 |800] 700 |800| 700 |800| 700 |800| 700 |800| 700 |800| 700 (800 700

10. Ounarpammebl Harpy3oK Ans cnyvyas pacTaXKeHWA B HepacTAHYTOM 6eToHe
(fek cube (200) = 30 N/mm?)

H H
5o Harpysra [H)

4o Horpyzxa k)

Harpys«ka [KH]

FZA 10x40 M6

FZA 12x50 M8

30

20

0 T T T

FZA 14x60 M10

oA\
\

30

20

10 15 20
CmeuteHue [Mm]

Harpyska [kH!
80 Py3Ka [KH]

0 5 10

Harpyska [kH]

15
CmewyeHve [Mm]

0 T T
0 5 10

20

CmewyeHve [Mm]

Harpyzka [kH]

FZA 18x80 M12

e

60

FZA 22x100 M16

FZA 22x125M16

125

100

40 40 75 /
50
20 20
25
0 T T T 0 T T T T 0 T T T T
0 5 10 15 20 0 5 10 15 2 25 0 10 20 30 40 50
CmeweHue [Mm] CmeweHve [Mm] Cmeuenve [mm]
fischer =
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1. Tunwl

S m

CkBosHon aHkep FZA-D (gvz = ranbBaHuy. OLMHKOBKa)

CkBosHolt aHkep FZA-D (A4)

[lonyck k yaapHbIM Harpy3kam
DeepanbHoro BeAOMCTBA N0
Knace roxepe-] | TpaxpaHckoii OBopoHe, BoHH
F 90/120
Pasmep aHkepa
B COOTBETCTBMN C
NpPOTUBONO>XapHbIMU
HOpMamMun

AonyckK

HauuHaa ¢ M10

PACHET

CksosHo aHkep FZA-D (C)

XapaKkTepucTuKu n npeumyLlecTsa
® Egponeiickuin TexHuyeckuii gonyck - Onuma 1%).
® [lpurofeH ANA UCNONb30BaHWA B PACTAHYTON U HEPACTAHYTON 30Hax 6eToHa.
® AHkepoBka GOPMOI 3a CHET BHYTPEHHETO ynopa 06ecneynBaeT BbICOKYIO HAafeXHOCTb KpenneHus.
® [IpakTunyeckoe OTCYTCTBME pacropa npu MoHTaxe no3sonAeT obecneynts addeKTUBHOE KpenneHue npu Manbix
KpaeBbIX 1 OCEBbIX PACCTOAHMAX.
® CaeprieHre 0TBEPCTUA 1 €ro BHYTPEHHEE paccBepvBaHue OQHUM MHCTPYMEHTOB 3a OfHY onepaumio
CHWV>KaeT BPeMms YCTaHOBKM.
® B03MOXHOCTb MPUNOXEHUEe Harpyaku cpasy nocne yCTaHOBKW MO3BONAET COKPATUTb BPEMA MOHTaxa (B oTnvuyne ot
pPaboThl C XUMUYECKMMI aHKEPaMM OTCYTCTBYIOT MepepbIBb, HEOGXOAWMbIE ANA OTBEPXKAEHWA XMMUYECKOrO COCTaBa).
@ [IpocToN BM3yasbHbI KOHTPOSb C MOMOLLbIO 3€MEHON KOMbLeBO MeTkn obecneunsaeT
100%-t0 HapeXXHOCTb GYHKLUMOHMPOBaHWA.
*)'YcnoBusi npuMeHeHust EBpONeickoro TeXHUYECKOro A0Nycka MOryT OT/IMYaTbCs OT YCNOBUIA, U3NOXEHHBIX B JAHHOM
TexHuyeckom CnpaBoyHuKe.

Marepuansi

bonT: YrnepoaucTas cTanb, ouMHkoBaHHan (5 MKM) 1 naccvBrpoBaHHan (gvz),
Hepsxasetowan ctans 1.4401 8 cootBetctaum ¢ AISI 316 (A4),
Cranb ¢ BbICOKOW CTOMKOCTbIO K kKopposun 1.4529 (C)

2. I'Ipeneanble Harpys3ku gnfa oguHO4YHbIX aHKepoB
npu 60nbLUMX OCEBbIX U KpaeBblX paCCTOAHUAX

CpepnHue 3HaueHua

Tun aHkepa FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D M8D m8D M10D mM10D M12D M12D M16D

gvz ‘A4‘ C| gvz ‘AA‘ C| gz ‘A4‘ C| gvz ‘AA‘ C| gz ‘ A4 | gvz ‘AA‘ C| gz ‘A4‘ C| gvz ‘ A4

HepactaHyTeiii 6eToH

pacrsmeaowas € 20/25 N, [kN] 17.1 239 239 314 314 48.3 48.3 67.5
Harpyska

C50/60 N, [kN] 264 29.3°| 266* (29.3%| 256 |46.4%| 40.6% | 46.4* | 40.6 | 67.4*| 69.0% | 67.4%| 59.0* 104.6
nonepesnas = (20/26 V, [kN] |23.8"| 25.4% | 23.8%| 254" |23.8*| 264* | 336" | 345" | 336" | 346" |53.1%| 66.2* | 53.1*| 56.2*) | 853" | 855"
PactaHyTbi 6€TOH
pacrsmeaowas € 20/25 N, [kN] 120 16.7 16.7 220 220 338 338 47.2
Harpyska

€50/60 N, [kN] 18.6 259 ‘ 256" | 259 ‘ 256" 34.1 34.1 52.3 623 73.1
nonepesHas £20/25 V, [kN] 15.5 217 217 33.6"| 34.5 | 33.6" | 34.56" | 53.1"| 56.2*) | 63.1*| 56.2* | 85.3*| 86.6%

7 PaspylueHue cTanu — onpenenaoLLmni BUa paspyLueHms

fischer=
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3. XapakTepHble, pacyeTHble U peKoMeHAyeMble Harpy3Ku asna OAUHOYHBIX aHKEPOB
npu 60MbLUNX OCEBbIX U KpaeBbiX PAaCCTOAHUAX

XapaKTepHble Harpy3ku

Twun aHkepa FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 | FZA14x100 | FZA18x100 | FZA 18x130 | FZA22x125
mM8D mM8D mM8D M10D mM10D M12D mM12D M 16D
gvz‘A4‘C gvz‘Atl‘c gvz‘A4‘C gvz‘Atl‘c oz | A4 gvz‘Atl‘c gvz‘All‘C oz | A4
HepacTaHyTblit 6eToH
pacramsaowas G 20/25 Npy [kN] 14.0 19.6 19.6 25.8 25.8 39.7 39.7 564
Harpyska
£50/60 Npy [kN] 21.7 293| 266 |293] 256 399 399 616 59.0 |61.5| 590 85.9
nonepeyxas C20/25 Vg [kN] [182| 178 |213| 178 |21.3| 17.8 |298| 264 298 | 264 |463| 387 |463| 387 763 | 641
2030/37 Vg [kN] |213] 178 |213] 178 |21.3| 178 |298| 254 29.8 | 264 |338| 387 [33.8] 387 763 | 64.1
PactaHyTbii 6€TOH
pacrarusaiowas G 20/25 Ny [kN] 9.1 12.7 12.7 16.7 16.7 25.8 25.8 36.0
Harpyska
£ 50/60 Ngy [kN] 14.1 19.7 19.7 259 259 aRe) 39.9 558
nonepeuHas €20/25 Vg [kN] 1.8 16.5 16.5 298| 254 298 | 264 |463| 387 |46.3| 387 720 | 64.1
C50/60 Vg [kN] [183| 178 |213] 178 |21.3| 178 |298 254 298 | 264 |463| 387 |463| 387 720 | 641
PacueTHble HarpysKku
Twun aHkepa FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 | FZA 14x100 | FZA18x100 | FZA18x130 | FZA22x125
mM8D mM8D mM8D M10D mM10D M12D mM12D M 16D
gvz‘A”c gvz‘M‘c gvz‘A”c gvz‘M‘c gvz A4 gvz‘M‘c gvz‘A”c gvz A4
HepacTaHyTbiit 6eToH
pactamsaowas € 20/25 Npy  [kN] 94 13.1 13.1 17.2 17.2 26.4 264 37.0
Harpyska
£50/60 Ngy [kN] |14.5|13.714.6/19.5/13.7/17.1)19.6|13.7|17.1|1 26.6|21.7| 26.6| 266 | 21.7 |41.0/31.6/39.3/41.0|31.6/39.3 57.3
nonepeyxas C20/25 Vg [kN] [12.2|11.4/12.2|17.0|11.4{14.2|117.0{11.4{14.2|123.8/16.3/ 20.3| 238 | 163 |37.0{24.8/31.0{37.0/24.8/31.0| 60.2 | 41.1
C30/37 Vgy [kN] |17.0|11.4114.2/117.0|11.4{14.2|117.0{11.4{14.2|123.8/16.3| 20.3| 23.8 | 16.3 |37.0{24.8/31.0{37.0/24.8/31.0] 60.2 | 41.1
PacTtaHyThin 6eTOH
pacramsaowas € 20/25 Npy  [kN] 6.1 8.5 8.5 1.2 1.2 17.2 17.2 24.0
Harpyska
€ 50/60 Npg [kN] 94 13.1 13.1 17.3 173 266 26,6 372
nonepeuHas £20/25 Vgy [kN] 79 11.0 1.0 22.3|16.3/20.3| 22.3 | 16.3 |34.3/24.8/31.0|34.3|24.8/31.0| 60.2 | 41.1
€ 50/60 Vg [kN] 10.2 14.2‘ 11.4‘ 14.2 14.2‘11.4‘14.2 23.8/16.3/20.3| 23.8 | 16.3 |37.0/24.8/31.0|37.0/24.831.0| 60.2 | 41.1
PekomeHayemble Harpysku '
Twun aHkepa FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 FZA 14x100 | FZA18x100 | FZA18x130 | FZA22x125
mM8D mM8D mM8D M10D mM10D M12D mM12D M16D
gvz‘A4‘c gvz‘Atl‘c gvz‘A4‘c gvz‘Atl‘c oz | A4 gvz‘Atl‘c gvz‘A4‘c oz | A4
HepacTaHyTbiit 6eToH
pactamsawas € 20/25 Np [kN] 6.7 g 93 12.3 12.3 18.9 18.9 264
Harpyska
£50/60 Np [kN] |10.3| 9.8 [10.3|14.0| 9.8 |12.2|14.0 9.8 |12.2|19.0{155{19.0| 190 | 15.5 |29.3|22.5/28.1/29.3|22.5|28.1 409
nonepeyxas C20/25 Vg [kN] | 8.7|8.2|8712.1| 82(10.2|12.1| 82|10.2|{17.0{11.6{14.5| 170 | 116 |26.6{17.7/22.1126.5|17.722.1| 430 | 29.3
€30/37 Vg [kN] |122| 8.2 102/12.2| 8.2 10.2|12.2 8.2|10.2|17.0{11.6{14.5| 170 | 116 |26.6{17.7/22.1126.5|17.722.1| 430 | 29.3
PacTtaHyThin 6eTOH
pacrarusaowas G 20/25 Ng [kN] 4.3 6.1 6.1 8.0 8.0 12.3 12.3 171
Harpyska
£50/60 Np [kN] 6.7 9.4 94 12.3 123 19.0 19.0 266
nonepeuHas £20/25 Vg [kN] 5.6 79 19 16.9|/11.6/14.5| 169 | 11.6 |24.5(17.7|22.1246(17.7|22.1] 343 | 293
Z050/60 Vg [ |102] 82 [102]102) 82 [102)10.2] 8.2 |10.2]170|116]145) 17.0 | 116 |265/17.722.1/265]17.7|22.1| 430 | 293

" YuTeHbl KoabGUUMEHT 3anaca NPOYHOCTY ANA MaTepuana YM v KoaddULMEHT 3anaca NPOYHOCTK
KoaddurumeHT 3anaca npouHocTy Ana matepuana yM 3aBUCHT OT Tuna aHkepa.

no Harpyske yL = 1,4.
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4. HanpaBneHue Harpysku: pacta>keHue *

4.1 PaspylwieHue ctanu ona MakcMmarnbHO Harpy>keHHoro aHkepa @

XapakTepHoe COnpoTUBIIEHUE U PACYETHOE COMpoT ana onl X aHKepoB

Tun aHkepa FZA12x50 | FZA12x60 | FZA12x80 | FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125

mM8D M8D mM8D M10D M10D M12D M12D M16D

qvz A4‘ C |gu A4‘ C |gvz A4‘ C |gvz A4‘ C| gz | A4 |guz A4‘ C |gvz A4‘ c| oz | na

Xopacrephos conporwanenne Noy o [NI| 29| 26 | 29| 26 | 29| 26 | 46| 41 46 | 41 | 67| 59 |67| 59 | 126 | 110

Pacsernoe conpormenenne  Ne o [KN] [19.5 13.7\17.1 195 13.7\17.1 19.5 13.7\17.1 309 21.7\27.1 309 | 217 [449 31.6‘39.3 449 31.5\39.3 840 | 588

4.2 PaspyweHue B peaynbrarte BbipbiBa/BblfeprupaHua Ana MakcMMarnbHO Harpy>KeHHOro aHkepa

0
Ngap = Ngg, - fon

XapakTepHoe 1 pacyeTHoe CONpoTHBIIeHNe 1A OAMHOYHBIX aHKepoB B 6eToHe C20/25

Tun aHkepa FZA12x50 | FZA12x60 | FZA12x80 | FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D M8D m8D M10D M10D M12D M12D M16D

gv:‘A‘i‘C gvz‘M‘C gv:‘A‘I‘C gvz‘M‘C gvz A4 gvz‘M‘C gvx‘A4‘C gvz A4

HepacTaHyTbiit 6eTOH
XapakTepHoe conpoTuenenme N”Rk’p [kN] 140 196 196 258 258 39.7 39.7 554

q Pacierrioe conpornenenme NﬂRd,p [kN] 94 13.1 131 172 17.2 264 264 37.0

PacTtaHyTbI 6eTOH

XapakrepHoe conpoTusnenme Nan,p [kN] 9.1 12.7 12.7 16.7 16.7 258 258 36.0

Pacsernoe conporwenenwe  N'g, - [KN] 6.1 8.5 8.5 1.2 1.2 172 172 240

4.3 PaspylwieHue 6eToHa Mo KOHYCY M pacTpeckuBaHue ana aHkepa, yCTaHOBNEeHHOro B Haubonee

Heﬁﬂarol‘lpMHTHbIX ycnosuax
® Nag o= NS - fo-f Nags =Noge fonfosp - osp - | ®
.C Rd,c - 'bN " 's " lc Rd,sp Rd,c “'BN"'s,sp “e,sp " h
XapakTepHoe M pacyeTHOe CONnpoTUBIEHUE ANA ONUHOYHBLIX aHKepoB B 6eToHe C20/25
Tun aHkepa FZA12x50 | FZA12x60 | FZA12x80 | FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D mM8D mM8D m10D M10D mM12D M12D M16D

gvz‘A4‘C gvz‘M‘C gvz‘M‘c gvz‘M‘C gvz A4 gvz‘A4‘(: gvz‘A4‘C gz | A4

pchexr. mybuna akkeposkn he  [MM] 40 50 50 60 60 80 80 100

HepacTaHyTbiit 6eToH

Xapakrepkoe conporuanerme N'p, - [KN] 14.0 19.6 19.6 258 258 39.7 39.7 554

Pacernoe conporuanerme  N'q, o [kN] 9.4 13.1 131 172 172 26.4 264 37.0

PacTtaHyTbi 6eTOH

Xapakrepwoe conporuanenme N'p, - [KN] 9.1 12.7 12.7 18.7 16.7 258 258 36.0

Pacsernoe conporuanenme  N'q, o [kN] 6.1 8.5 8.5 1.2 11.2 17.2 17.2 24.0

4.3.1 BnuaHue npoyHocTM 6eTOHa B Criyyae pacTArMBaloLLLEN Harpyskun

fo= fck,cubeﬂﬁ[])
bNTA T
25
Knacchbl MNPOYHOCTH 6eToHa npO‘IHDCTb uunuHapa Ha cxxartue npO‘IHOCTb Ky6|ﬂKa Ha c>XaTtue OaKTop BNUAHMA

fei, cyl fek, cube (150) fon
[N/mm?] [N/mm?] [

C12/15 12 15 0.77

C16/20 16 20 0.89

€20/25 20 25 1.00

£25/30 2 30 1.10

€30/37 30 37 1.22

£40/50 40 50 141

£45/55 45 55 148

£50/60 50 60 156
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N
PacctosaHue s Qakrop snuanma fg [-]
FZA 12x50 FZA 12x60 FZA 12x80 FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
mM8D mM8D m8D M10D M10D M12D M12D M 16D
[mm] gvz \ A \ c |gw \ A \ c |gw \ M \ c g \ M \ C| gz | M gu‘ A \ [ gvz‘ A \ C| gz | M
I 0.67
45 0.69
50 071 0,67 0,67
55 0.73 0.68 0.68
60 0.75 0.70 0.70 0,67 067
70 0.79 0.73 0.73 0.69 0.69
75 0.81 0.75 0.75 0.71 0.71
80 0.83 0.77 0.77 0.72 0.72 0.67 0,67
100 0.92 0.83 0.83 0.78 0.78 0.71 0.71 0.67
120 1.00 0.90 0.90 0.83 0.83 0.75 0.75 0.70 4
150 100 100 0.92 0.92 081 081 0.75
180 1.00 1.00 0.88 0.88 0.80
200 0.92 092 0.83
240 1.00 1.00 0.90
250 0.92
300 1.00
Smin [mm] 40 50 50 60 60 80 80 100 @
Seul [mm] 120 150 150 180 180 240 240 300

HDOMG)K\/TO‘JHE;IE BENMYMHLI MONy4aroTCA C NOMOLLbIO NUHENHoN nHTEPNONALUUN.

4.3.2.2 BnuAaHue KpaeBoro paccToAaHUA

2
f,=035+ " +0.6x"
Su N Ser N
Kpaesoe ®DakTop BMAHUA fo -]
paccroaHue s FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 FZA 14x100 FZA 18x100 FZA 18x130 FZA 22x125
M8D mM8D mM8D mM10D mM10D M12D M12D M16D
[mm] gvz ‘ A4 ‘ C |gvz ‘ A4 ‘ C |gvz ‘ A4 ‘ C |gvz ‘ A4 ‘ c gvz Ad | gvz ‘ A4 ‘ C |gvz ‘ A4 ‘ c gvz A4
40 0.75
45 0.81 0.70 0.70
50 0.87 0.75 0.76
55 0.93 0.80 0.80 0.71 0.71
60 1.00 0.85 0.85 0.75 0.75
70 0.95 0.95 0.83 0.83 0.69 0.69
75 1.00 1.00 0.87 0.87 0.72 0.72
90 1.00 1.00 0.81 0.81
100 0.87 0.87 0.75
120 1.00 1.00 0.85
150 1.00
Comin [mm] 40 45 45 55 55 70 70 100
CorN [mm] 60 75 75 90 90 120 120 150

I'IpomexyToqule BENUYMHLI MONy4yarOTCA C NOMOLLbIO nuHenHom nHTEPNONALUNU.
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fog =|1.0+ 0.5
Sersp
PacctoaHue s ®dakrtop BnuAHUA fs,sp [-]
FZA 12x50 FZA 12x60 FZA 12x80 FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
mM8D m8D m8D mM10D M10D M12D M12D M 16D

[mm] gvz ‘ A4 ‘ C |gvuz ‘ A4 ‘ C |gvuz ‘ A4 ‘ C |gvuz ‘ A4 ‘ Cc gvz Ad | guz ‘ A4 ‘ C |guz ‘ Ad ‘ Cc gvz A4

40 0.67

45 0.69

50 0.71 0.67 0.67

55 0.73 0.68 0.68

60 0.75 0.70 0.70 0.67 0.67

70 0.79 0.73 0.73 0.69 0.69

75 0.81 0.75 0.75 0.71 0.71

80 0.83 0.77 0.77 0.72 0.77 0.67 0.67

100 0.92 0.83 0.83 0.78 0.78 0.71 0.71 0.67
4 120 1.00 0.90 0.90 0.83 0.83 0.75 0.75 0.70

150 1.00 1.00 0.92 0.92 0.81 0.81 0.75

180 1.00 1.00 0.88 0.88 0.80

200 0.92 0.92 0.83

240 1.00 1.00 0.90

250 0.92

300 1.00

@ i [mm] 40 50 50 60 60 80 80 100 @
Sersp [mm] 120 150 150 180 180 240 240 300

rlpOMe)K\/TOHHbIe BENMYMHBLI MONy4yaroTCA C NOMOLULbIO nuHenHomn nHTEPNONALUNKU.

4.3.3.2 BnuaHue KpaeBoro paccToaHus

2
fog =035 + +0.6 %
Sorsp S 5p

Kpaesoe ®dakTop BnuaHUA fc'sp [-]
paccToaHue ¢ FZA 12x50 FZA 12x60 FZA12x80 | FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125

M8D mM8D m8D M10D M10D M12D M12D M 16D
[mm] gvz‘All‘ [ gvz‘All‘ [ gvz‘A4‘ [ gvz‘A4‘ C| oz | M gvx‘All‘ [ gvz‘All‘ C| oz | M
40 0.75
40 081 0.70 0.70
50 0.87 0.75 0.75
55 0.93 0.80 0.80 071 071
60 1.00 0.85 0.85 0.75 0.75
70 0.95 0.95 0.83 0.83 0.69 0.69
75 1.00 1.00 0.87 0.87 0.72 0.72
90 1.00 1.00 081 081
100 087 087 0.75
120 1.00 1.00 0.85
150 100
Cmin [mm] 40 45 45 55 55 70 70 100
st [mm] 60 75 75 90 90 120 120 150

[MpomexxyTouHble BENNUYNHBI MOMYyYatoTCA C MOMOLLLIO NMUHENHOW MHTepnonaLmnmn
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4.3.3.3 BnuAaHue TonwmHbl 6€TOHHOrO anemMeHTa

2
fy = _h P < 1.5
2 -hg

TonwwunHa b Qaktop snuanms fy, [-]

FZA12x50 | FZA12x60 | FZA12x80 | FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
[mm] M8D mM8D mM8D M10D M10D M12D M12D M 16D
100 1.16 1.00 1.00
120 131 113 113 1.00 1.00
140 145 125 125 1.1 Y
150 150 131 131 116 116
160 137 137 121 121 100 100
180 148 148 131 131 1.08 1.08
190 150 150 136 136 112 112
200 141 141 116 116 1.00
220 150 150 124 124 107
250 135 135 116
280 145 145 125
300 150 150 131
350 1.45
370 150
hoin [MM] 100 100 100 100 120 160 200 250
[MpoMeXKyTOUHbIE BEMNUYMHBI MOMNYyYalOTCA C MOMOLLbIO NMUMHENHOW MHTEPNoONAUNN.
b. HanpasneHue Harpysku: nonepeuHas
51 PaspyLueHvle no ctanu AnAa MmakcumasibHO Harpy>keHHoro aHkepa @
XapaKTepHoe W pacyeTHoe conpoTueneHue ana OAUHOYHbIX aHKepoB
Tun aHkepa FZA12x50 | FZA12x60 | FZA12x80 | FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125

mM8D M8D mM8D M10D M10D M12D M12D M16D
gvz A4‘ C |gvz A4‘ C [gvz A4‘ C |gvz A4‘ C| gz | A4 |gwuz A4‘ C [gvz A4‘ C| gz | A4

Xopaxrepioe conpormanewse Ve [N] [ 21| 18 | 21| 18 |21| 18 |30 25 | 30 | 25 46| 39 |[46| 39 | 75 | 64
Pactorwos conporvonome Vg o [kN) | 17.0]11.4]14.2]17.0/114142)17.0/11.4]14.2| 238 16.3]20.3| 23.8 | 163 |37.0/248]31.037.0/24.8]31.0] 602 | 411

5.2 Pbiva>kHoe paspylieHue ana aHkepa, YCTaHOBJIEHHOro B Haubonee He6naronpuATHLIX YCIIOBUAX
_y 0
Vv Ricp = Vv Rd. cp X fpy xfg xf,
XapakTepHoe 1 pacyeTHOe COMpOoTUBIIEHUE ANA OAMHOYHbIX aHKepoB B 6eToHe C20/25
Tun aHkepa FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 | FZA 14x100 | FZA 18x100 | FZA 18x130 | FZA 22x125
m8D M8D m8D M10D mM10D M12D M12D M16D
gvz‘A4‘c gvz‘Atl‘c gvz‘A4‘C gvz‘All‘c gvz A4 gvt‘All‘c gvz‘Atl‘C gz | Ad
pchexr. mybuua ankeposkn he  [Mm] 40 50 50 60 60 80 80 100
HepacTaHyTbiit 6eToH
MESEII G LD Wi o () 182 255 255 51.6 51.6 793 793 1109
Pacerhoe conporunenwe  Vipy o [KN] 122 17.0 344 344 52.9 52.9 52.9 739
PacTtaHyTbii 6eTOH
XapakTepHoe conpoTuenenme V"Hk‘cp [kN] 1.8 165 16.5 335 335 51.5 51.5 72.0
Paciertioe conpotnanenme V”H,j’Cp [kN] 1.9 11.0 223 22.3 343 343 343 48.0
fischer =
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5.3 OTkon Kpaa 6eToHa ANA aHKepa, YCTaHOB/IEHHOTO B HE6GNaronpUATHLIX YCNOBUAX

Vg,

0 n
Vv Rd.c X fh,V Xfa,V XfSD,V

XapakTepHoe 1 pacyeTHOe COMpPOTUBIIEHNE ANA OAUHOYHbIX aHkepoB B 6eToHe C20/25, ycTaHOBNEHHbIX OKOSO Kpas

Ha PaCCTOAHUM Cpin

Tun aHkepa FZA12x50 | FZA12x60 | FZA12x80 | FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D M8D m8D mM10D M10D M12D M12D M16D

gvz‘All‘C gvz‘M.‘c gvz‘All‘C gvz‘M.‘C gvz | A4 gvz‘All‘C gvz‘Ad.‘C gz | A4

HepactaHyTeiii 6eToH

Muw. paccrosne ot kpas ¢ o [mm] 40 45 45 55 65 70 70 100

Xapakrepkoe conporuanenme \%p, . [KN] 35 44 44 6.4 6.4 105 105 20.0

Pacsernoe conporusnenme  \p, - [kN] 2.3 2.9 29 43 4.3 7.0 7.0 133

PacTaHyThIl 6eTOH

Mun. paccrosnme ot kpas ¢ [MM] 40 45 45 55 55 70 70 100

Xapakrepkoe conporusnenme \p, o [kN] 25 3.1 3.1 48 46 15 15 143

Pacderhoe conporuenenwe  \py . [kN] 17 2.1 2.1 3.1 3.1 5.0 5.0 9.5

5.3.1

Fek cue (150)
25

Bnuaxue npoYyHoOCTU 6eToHa B cny4yae I'IOI'Iepe"IHOﬁ Harpysku

Knaccbl npoyHoctu 6etoHa | MpoyHocTb uunuHapa Ha cxxatue | MpouHocTb Ky6uKa Ha ckaTue Qakrop BAUAHUA
fok. eyl fek. cube (150) fo.v
[N/mm?] [N/mm? [
C12/15 12 15 0.77
£16/20 16 20 0.89
£20/25 20 25 1.00
£26/30 25 30 1.10
£30/37 30 37 122
£40/50 40 50 141
£ 45/55 45 55 148
£50/60 50 60 155

5.3.2 BnwuaAHue HanpaBneHUA A,EeNCTBUA HarpysKku

fqy =10

1
fov =

cos oy + 0.5 -sin oy

o 00 < oy <55°

wm B5° < ory < 90°

foy =20 we 90° < ay < 180°
Yron ay Dakrop snuanms fy

tl 3oHa 3
3oHa 1: 0°-55° 1.00
3oHa 2: 60° 1.07 1
3oHa 2: 70° 1.23
3oHa 2: 80° 1.50
3oHa 2: 85° 1.7
3oHa 3: 90°-180° 2.00
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5.3.3 BnuaHue pacnono>keHua U paccToAHUA [0 Kpad
5.3.3.1 Ha opuHOuHbBI aHKep BRUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

n=1
fsc,\/ =

DaxTop ana opuHouHOro aHkepa f V"

Kpaesoe paccroanua = c/c i, wm (h/1.5)/c i

1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 32 34 3.6 38 4.0
1.00 | 1.31 166 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 8.00
MpomesxyToUuHbIe BENMMYMHBI MOMyYatoTCA C MOMOLLLIO NUHEMHON MHTEePNONALNN.
5.3.3.2 Ha aHkepHyio napy BNUAET TONMbKO OAUH Kpan
[na TonwmnHel 6eToHah2 1.5 - ¢ [Ona TonwmHel 6etoHah < 1.5 - ¢
1 oceBbIx paccToaHUt s S 3 - ¢ 1 oceBbix paccToaHMt s £ 4.5 - h
h
n=2  2-h+s 15 4
fsr;,V =X
6 “Cin € min
onas>3-c anas>45-h
h
(o = i n=2 _ 6.5 -h y 15
sc,V s,V
B-Coin | Coin
Mpome>xyTok QakTop AnA aHKepHOM napsl fsc'V" =2
$/Cmin PaccroaHue ot kpaa = c/c,i, wm (h/1.5)/cin
1.0 12 14 1.6 18 2.0 22 24 2.6 28 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 212 2.36 2.62 2,89 316 | 344 | 373 | 403 433
15 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 360 | 389 | 419 | 450
20 0.83 1.02 1.22 143 1.65 1.89 213 238 263 2.90 3.18 346 | 375 | 4056 | 435 | 467
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 390 | 421 | 4582 4.83
3.0 1.00 1.20 142 1.64 1.88 2.12 237 2.63 2.90 3.18 3.46 376 | 4.06 | 436 | 468 5.00
35 1.30 1.62 1.75 1.99 224 2.50 2.76 3.04 332 3.61 391 4.21 452 | 484 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.7 346 3.75 | 405 | 436 | 468 | 500 533
45 1.96 2.21 247 2.74 3.02 331 3.60 390 | 420 | 452 | 484 | 517 5.50
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
55 2.1 2.99 3.28 3.57 3.88 419 | 450 | 482 515 | 549 5.83
6.0 283 | 311 | 341 | 371 | 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 3.24 3.64 3.84 4.16 447 | 480 5.13 547 | 582 6.17
1.0 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 6.33
15 411 4.43 4.76 5.10 544 579 | 6.14 6.50
8.0 4.57 491 525 | 559 | 595 | 6.30 6.67
8.5 5.05 540 575 | 6.10 | 647 6.83
9.0 5.20 555 | 590 | 626 | 6.63 7.00
9.5 569 | 6.05 | 642 | 6.79 717
10.0 6.21 6.58 | 6.95 733
11.0 7.28 767
12.0 8.00
I_IpomexyTquble BENMYNHbI NONyYatoTCA C MOMOLLbLIO nNHENHon nHTEPNONAUNK
fischer =
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5.3.3.3 Ha aHkepHbIit pag BNuAeT TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢
1 paccToAHUN Mex[y aHkepamn s S 3 - ¢

[na TonwmHel 6etorah < 1.5 - ¢
1 paccToaHnit Mexay aHkepamui s £ 4.5 - h

n>2  SC*StSp st

fsc,V

fsn,V

c o2 _ LMy s tspgt

3-n *C min

Onas>3.c > s'=3.¢

30ty

Onas>45-h - s'=45-h

[ or 3 ETS TSt P S R RV
sc,V = 3 s,V = 3 :
€ pip C min “NC i
@ n=vyucno Harpy>eHHbIX aHKepoB
6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp
6.2 MonepeyHas Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp i VRd,c
6.3 Kom6uHupoBaHHana pacTArmealoLLan U nornepevyHana Harpyska:
h h
N Vv
S )
Ngg Vg
NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun
Ha OAMHOYHBIN aHKep.
NRq:VRqd = 3HauyeHMA pacyeTHOro COMpPOTMBIIEHUA C YHETOM 3aMnacos NPOYHOCTY.
= ®
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7. NocnepoBaTenbHOCTbL MOHTaX<a

Tinst
M
SW
8. XapaKTepMCTMKM aHKepoB
Tun aHkepa FZA 12x50 | FZA 12x60 | FZA 12x80 | FZA 14x80 | FZA 14x100 | FZA 18x100| FZA 18x130 | FZA 22x125
mM8D mM8D mM8D M10D M10D mM12D m12D M16D
@ gvz‘All‘ c gvz‘All‘ Cc gvz‘All‘ c gvz‘A4‘ C | gz ‘ A4 gvz‘A4‘ c gvz‘All‘ C| guz ‘ A4 @
Anawmetp pesb el M8 M8 M8 M10 M10 M 12 M 12 M 16
HomuHanbHbIA AaMeTp CBEPNEHNs OTBEPCTHA dD [Mm] 12 12 12 14 14 18 18 22
Tny6uka ceepnenms otsepcrua hg  [Mm] 44 54 54 65 65 85 85 105
bchexusnas rny6una ankeposKw he  [Mm] 40 50 50 60 60 80 80 100
Oraepcre ¢ 3a30pow b npukpennsemon fetann — d;  [Mm] =14 =14 =14 =16 =16 =20 =20 =24
Paswep nop knioy SW o [mm] 13 13 13 17 17 19 19 24
TpeGyembiit MOMEHT 3aTSXKH Tinst [Nm] 20 20 20 40 40 60 60 100
MuHAMONLHOS TONWAH GETOHHOTO 3NemeHTa hin - [Mm] 100 100 100 120 120 160 160 200
MuuManbHOE 0CeBOE paccTosHMe Spin [MM] 40 50 50 60 60 80 80 100
MunumansHoe Kpaesoe paccTosHie Cin [MM] 40 45 45 55 55 70 70 100
fischer =
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9. XapakTepucTMKu aHKepoB

Tun aHkepa FZA 12x50 | FZA 12x60 | FZA 12x80 | FZA 14x80 | FZA 14x100 | FZA 18x100 | FZA 18x130 | FZA 22x125
m8D mM8D mM8D M10D | M10D | M12D | M12D | M16D
gvz| A4 | C |guz| A4| C |guz| A4| C |guz|Ad| C |gvz| A4 |gvz|A4] C [gvz[Ad]| C |gvz| A4
nowaas nonepesHoro cesenns kowyea Gonta A [nmZ] | 36.6 36.6 366 58.0 56.0 843 843 157
MowesT conpoTBnews Kowyca Gonra Wo[wwe] | 312 312 312 62.3 62.3 109 109 278
Tpeen Teky4ecrn Koyca 6onta fy [N/mw]|640 450‘560 640 450‘580 640 45[]‘56[] 640 450‘550 640| 450 |640 450‘550 640 450‘560 640| 450
Mpenen nposHoCTH Kokyca GonTo f, [N/mw?]800] 700 |800| 700 [8oo| 700 |[soo| 700 [soo| 700 [soo| 700 [soo| 700 [soo| 700

10. Anarpammbl Harpy3oK Afa cryyas pacTaXKeHWa B HepacTaAHyTom 6eToHe

(fek cube (200) = 30 N/mm?)

H H H H
5o Harpysra [H) 4o HErPY KH]

Harpys«a [KH)
5o Harey

FZA 12x50 M8 D FZA 12x60 M8 D FZA 14x80 M10 D
RV AN
15 50 \ |
30
10 20
20
5 10
10
] T T T 0 T T T 0 T T

15 20 0 5 10 15

10 20
CwmeeHue [mm] Cmeujerne [wm]

Harpyaka [kH]

. 5 Harpyaa [H)

FZA 18x100 M12 D FZA 22x125M16 D
60 m 60
40 40
20 20
0 T T T 0 T T T T
0 5 10 15 20 0 5 10 15 20 25

Cmeuterne [Mm] Cmeuterne [Mm]

15 20

Cmeuterne [Mm]
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1. Tunwl

...}

FZA-l - aHkep ¢ BHyTpeHHeN pe3bboit (OLmMHKOoBaHHasA CTanb)

Jlonyck K yaapHsIM Harpy3kam
DeepanbHoro BeAOMCTBA N0
Knacc noxapo-

‘GoaonachoeTh Tpaxganckoit OBopoxe, BoHH
F 90/120

Pasmep aHkepa
B COOTBETCTBUM C
NPOTUBONOXaPHbLIMI

FZA-I - aHkep c BHyTpeHHel pedsboit (A4)

AonyckK
anA pesbosl
HaunHaa ¢ M10

PACHET

XapaKTepuCcTUKM 1 NpeumyLLLecTBa
® EBponenckumin TexHmyeckmin gonyck — Onuua 1%).
® [lpuromeH AnA UCMONbL30BaHNA B PACTAHYTOW U HepacTAHyTOM 30Hax GeToHa.
4 ® AxkepoBka GOPMON 3a CYET BHYTPEHHENO yriopa 06ecneynBaeT BbICOKYIO HafexXHOCTb KpenneHus.
°

MpakTuyeckoe oTCYTCTBME pacropa Npu MOHTaxe No3BonAeT obecneunTs aGpbekTMBHOE KpenneHue npu Marnbix
KpaeBbIX 1 OCEBbIX PACCTOAHMAX.
CseprneHue 0TBEPCTUA 1 €0 BHYTPEHHee paccBepnmBaHmne OQHWM MHCTPYMEHTOB 3a OAHY Onepauuio CHUXaeT Bpems
YCTaHOBKMU.

® B03MOXHOCTb MPUNOXeHWEe Harpy3ku cpasy nocne yCTaHoBKM MO3BOMAET COKPATUTL BPEMA MOHTaxa (B oTnuuue ot

pPaboThl C XUMUYECKMMI aHKEpamu OTCYTCTBYIOT MepepbiBbl, HEO6X0AMMbIE ANA OTBEPXKAEHNA XMMUYECKOrO COCTaBa).

® [IpocTol BM3yasbHbI KOHTPOSb C MOMOLLLIO 3eNeHON Konblesol MeTkn obecneunsaeT 100%-10 HanexXHoCTb
@ YHKLUMOHMPOBaHNA. @

*) Yenosus NPUMEHEHUA EBpDI’IeﬁCKOI’O TEXHWYECKOro Aonycka MoryT otin4arbcs ot yCﬂOBMVI, W3N0XEHHbIX B JAHHOM

TexHu4yeckom CnpaBOYHUKE

Matepuansi

Bonr: YrnepoaucTan cTanb, OUMHKOBaHHasA (5 UM) 1 naccuempoBaHHan (gvz),
Hepxasetowan ctanb 1.4401 B cootBetcTBun ¢ AlSI 316 (A4),
Cranb ¢ BbICOKOW KOPPO3MOHHOW cTonkocTbio 1.4529 (C).

2. I'Ipeneanble Harpysku gna oauHO4YHbIX aHKepoB
npu 605bLUMX OCEBBIX U KpaeBbIX paCcCTOAHUAX

CpenHMe 3HayeHwvA

Tun aHkepa FZA12x40M61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA22x100M 121 | FZA22x125M 121
gvz" ‘ A4 A42 gvz" A42 gvz" A4 gvz" A4 gvz" A42

HepactaHyTeliii 6eToH

pacrarusaiowos = 0 20/26 Ny [kN] | 17.2% 13.4% 13.4% 23.0% 18.0% | 269% | 227% | 63.0% 53.2% | 63.0% | 53.2%

Harpyska

nonepesnas  =(20/26 V, [kN] | 9.6% 8.44 8.4% 17.6% 164% | 2789 | 244% | 405" | 364% | 405% | 3544

PactaHyTbii 6€TOH

pacrameawwas G 20/25 N, [kN] 12.0 12.0 230" 18.0% | 2699 | 22.7% 472 63.0% | 53.2%

Harpyska

pacrarusaiowos  (50/60 Ny [kN] | 17.2% 1344 134 23.0% 18.0° | 269% | 2277 | 63.0% 53.2% | 63.0% | 532%

Harpyska

nonepednas  =(20/25 V, [kN] | 9.8% 8.4 8.4 17.6% 154% | 27.8% | 244" | 405" | 354" | 405" | 3547

) PaspylueHwve ctanv - onpefensaoLlvi BUA paspyLleHus.
1 3HaueHuA OencTeuTENbHBI A4nA 60NTOB Knacca NpoYHocTH 8.8.
2 3HauyeHUn OencTBUTENbHbI ANA 60NTOB kKnacca npoyHoctn A4 - 70.
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3. XapakTeHble, pacyeTHbie U peKOMeHAYyeMble Harpy3Ku Ansa OQUHOYHbIX aHKEPOB

npu 605bLIMX OCEBBLIX U KPaeBbiX PaCCTOAHUAX
XapakTepHble Harpysku

Tun aHkepa FZA12x40M61 | FZA12x50MG61 | FZA14x60M81 | FZA18x80M 101 | FZA22x100 M 121 | FZA22x125M 121
quz" ‘ A4 A42 guz" AG2 gz AG2 gz A4 guz" AG2
HepactaHyTbiii 6eToH
pacrameaowas € 20/25 Npy  [kN] 140 13.5 135 229 17.9 269 221 554 53.1 63.0 53.1
Harpyka
" 20 40/50 Npy [kN] 172 135 135 229 179 26.9 221 63.0 53.1 63.0 53.1
nonepesas = 20/25 Vi [kN] 8.6 6.7 6.7 114 9.0 134 1.3 315 266 31.5 266
PactaHyTbii 6eTOH
pacrarusaiowas (20726 Ny [kN] 9.1 12.7 16.7 258 221 36.0 50.3
Harpyska
£ 50/60 Npy [kN] 14.1 135 135 229 179 26.9 22.1 55.8 53.1 63.0 53.1
nonepesas = 20/25 Vg [kN] 86 6.7 6.7 114 9.0 134 113 31.5 266 31.5 266
MpoekTHble Harpy3ku
Tun aHkepa FZA12x40M61 | FZA12x50M 61 | FZA14x60M81 | FZA18x80M 101 | FZA22x100 M 121 | FZA22x125M 121
gz A42 A2 guz" A42 gvz" A42 quz" A42 guz" A42
HepacTaHyTbiit 6eTOH
:::m;::ummaﬂ £20/25 Ngg [kN] 94 75 15 13.1 99 135 126 315 295 &p 29.5 4
" 2C40/50 Npg [kN] 9.8 15 7.5 13.1 9.9 135 126 315 29.5 315 295
nonepestas = (20/25 Vg [kN] 5.7 45 45 1.6 6.0 79 15 185 17.7 185 17.7
PacTtaHyTbIl 6eTOH
pacramsaiowas € 20/25 Npy  [kN] 6.1 15 1.2 99 135 126 24.0 315 295
Harpyska
£ 50/60 Ngg [kN] 94 15 1.5 13.1 9.9 135 126 315 29.5 315 295
@ nonepednas = (20/25 Vgy [kN] 5.7 45 45 1.6 6.0 79 15 185 17.7 185 17.7
PekomeHpayembie Harpyaku °
Tun aHkepa FZA12x40M61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA22x100M 121 | FZA22x125M 121
guz" A42 A2 guz" A42 gz A42 gz A42 guz" A42
HepacTaHyTbiit 6eTOH
pacrarusaowos  (20/26 Np [kN] 6.7 54 54 3 7.1 96 9.0 225 211 225 211
Harpyska
2C40/50 Np [kN] 7.0 5.4 54 93 7.1 9.6 9.0 225 121 225 211
nonepeswas =2 (20/25 Vg [kN] 4.1 32 32 54 43 5.6 54 13.2 12.7 13.2 12.7
PactaHyTbii 6€TOH
pacrarusaiowas  (20/26 Np [kN] 43 54 8.0 7.1 96 9.0 171 225 21.1
Harpyska
£50/60 Np [kN] 6.7 54 5.4 9.3 7.1 9.6 9.0 225 211 225 21.1
nonepesas =2 20/25 Vg [kN] 4.1 3.2 32 54 43 56 54 132 12.7 132 12.7
) 3HaueHua OencTBUTeNbHbI 0nA 60NTOB Knacca NpoYyHocTn 8.8.
2} 3HauyeHWa OenCcTBUTENbHbI Ana 60NTOB Knacca npoyHoctn A4 — 70.
3 YyteHbl koabduUMeHTH 3anaca NpPoYHOCTU ana matepuana yM 1 no Harpyske yL = 1,4,
KoadbduumneHT 3anaca npouHocTn ana mMatepmana yM 3aBUCUT OT Tuna aHkepa.
— ®
fischer
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4. HanpaBneHue Harpysku: pacta>keHue t

4.1 Paspyl.uel-me CcTanu ona MakCUmMarnbHO Harpy>xeHHoOro aHkepa O

XapakTepHoe COnpoTUBIIEHUE U PACYETHOE COMpoT ana ol X aHKepoB

Tun ankepa FZA12x40M61 | FZA12x50MG1 | FZA14x60M8I | FZA18x80M 101 | FZA22x100 M 121] FZA22x125 M 121
gz 1 A4 2) Ad 2) gvz 1) A4 2) gvz 1) A4 2) gvz n Ad 2) gvz 1 A4 2)

Xaparepuos conpormarenne Ny - [KN] | 17 12 14 23 18 27 23 63 53 63 53

Pacerhoe conporuenemne  No o [kN]| 9.8 75 75 131 99 135 | 126 | 315 | 295 | 315 | 295

" 3HaueHWA OencTBuTeNbHb ANnA 60NTOB Knacca NpPoYyHocTn 8.8
20 3HauyeHuA O0eNCTBUTENbHbLI ANA 60NTOB Knacca npodyHoctn A4 - 70

4.2 PaspyweHue B peaynbrarte BbipbiBa/BbifieprupaHua Ana MakcMMarnbHO Harpy>KeHHoOro aHkepa

_y0
Ngap = Ngg,p - fon

XapakTepHoe M pacyeTHoe ConpoT nnAa on X pos B 6eToHe C20/25
Tun aHkepa FZA12x40M61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA 22x100 M 121 | FZA 22x125 M 121
quz" A42 A42 guz" A2 gz A42 guz" A42 quz" Ad2

HepacTaHyTbiit 6eToH
Xapakrepoe conporuenewe N°qy . [kN] 14.0 196 258 39.7 554 715
RREID EPEHEE Mg, [0 94 13.1 172 264 37.0 51.7
PacTtaHyTbIil 6eToH

4 A G e (o (L] 9.1 12.7 16.7 258 36.0 50.3
Pacsernoe conporusnene  N'py,  [kN] 6.1 85 1.2 172 240 335

" 3HaueHWA OencTBuTeNbHbl ANnA 60NTOB Knacca NpoYHocTn 8.8
21 3HavyeHuA O0eNCcTBUTENbHbLI AnA 60ATOB Knacca npodYHoctn A4 - 70

4.3 PaspywieHune 6eToHa No KOHYCY U pacTpecK1MBaHue Ona aHkepa,
yCTaHOBJIEHHOro B Hanbonee He6naronPUATHLIX YCIOBUAX
0 0
Npgc=N Rdc fon-fs- e NRd,sp =Ngge -fo 'fs,sp 'fc,sp h
XapakTepHoe M pacyeTHOe CONnpoTUBIEHUE ANA OAUHOYHBIX aHKepoB B 6eToHe C20/25
Tun aHkepa FZA12x40M61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA22x100 M 121 | FZA 22x125 M 121
gz | A2 g2 gz | M2 | gut | M2 | ge | M2 | get | M2
pchexr. nybuna ankeposkn o [Mm] 40 50 60 80 100 125
HepacTaHyTbiit 6eTOH
Xapakrepuoe conporusnenme N'p o [KN] 14.0 196 258 39.7 654 715
Pacuetnoe conporuenenne  Nop, . [kN] 9.4 13.1 172 264 37.0 51.7
PacTtaHyTbIl 6eTOH
Xapakreproe conporusnenme Np, . [KN] 9.1 12.7 16.7 258 36.0 50.3
Pacuetnoe conporusnenne  N'p. . [kN] 6.1 85 112 172 240 335

" 3HaueHwA gencTBuTeNbHbl Ana 60NTOB Knacca Npo4YHocTu 8.8
21 3HauyeHua O0eNcTBUTENbHLI AnA 60ATOB Knacca npodyHoctn A4 - 70

4.3.1 BnuaHue npoyHoCTM 6eTOHA MPU PaCTAXKEHUMN

o ok cute (150)
BNTA T o
25
Knaccel npouHocTu 6etoHa | MpouHocTh uunuHapa Ha cxatue | MpoyHocTs Ky6uKa Ha cxxaTue dakrop BnuaHua

fek. cyl fek. cube (150) fo.n
[N/mm?] [N/mm?] [

C12/15 12 15 0.77

C16/20 16 20 0.89

£20/25 20 25 1.00

£25/30 25 30 1.10

€30/37 30 37 122

C40/50 40 50 141

C45/55 45 55 1.48

C50/60 50 60 1.66
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4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N
PacctosaHue s Qakrop snuanms fg [-]
FZA 12x40 M6 | FZA 12x50 M6 | FZA 14x60M 81 FZA 18x80M 101 FZA22x100 M 121 | FZA22x125M 121

[mm] gvz A4 A4 gvz A4 gvz A4 gvz A4 gvz A4

40 0.67

45 0.69

50 0.71 0.67

55 0.73 0.68

60 0.75 0.70 0.67

75 081 0.75 0.71

80 0.83 0.77 0.72 0.67

100 0.92 0.83 0.78 0.71 0.67

120 1.00 0.90 083 0.75 0.70

125 0.92 0,85 0.76 0.71 0.66

150 1.00 0.92 0.81 0.75 0.70

180 1.00 0.88 0.80 0.74

200 0.92 0.83 0.76

240 1.00 0.90 0.82

300 1.00 0.89

380 1.00
@ Smin [mm] 40 50 60 80 100 125

Soul [mm] 120 150 180 240 300 380

MpOMeXKyTOUHbIE BEMNUMHbI MOMYHalOTCA C MOMOLLIO NMMHENHOWN UHTEPMONALIN.

4.3.2.2 BnuaHue KpaeBOro pacCToAHUA

2
fo =035 + ——+ 0.6 x—
Ser N SuN

Kpaesoe ®akrop enmanma f [-]

paccroaHue ¢ FZA12x40 M 61 FZA 12x50 M 61 FZA14x60M 81 FZA18x80M 101 FZA22x100M 121 | FZA22x125M 121

[mm] gvz A4 A4 gvz A4 gvz A4 gvz A4 gvz A4

35 0.69

40 0.75

45 0.81 0.70

50 0.87 0.75

55 0.93 0.80 0.71

60 1.00 0.85 0.75

70 0.95 083 0.69

75 1.00 0.87 0.72

90 1.00 0.81

100 0.87 0.75

120 1.00 0.85

125 0.87 0.74

150 1.00 0.84

190 1.00

Gatin [mm] 35 45 55 70 100 126

CorN [mm] 60 75 90 120 160 190

MpoMexKyTOUHbIE BENMUMHbI MOTyYaloTCA C MOMOLLLIO NMMHENHOM UHTEPNONALNN.
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4.3.3 PactpeckuBaHue 6eToHa

4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fogp=[1.0+ 0.5
Sersp
PacctoaHue s ®dakrtop BnuAHUA fS'sp [-]
FZA 12x40 M6 | FZA 12x50 M6 | FZA 14x60M 81 FZA 18x80M 101 FZA22x100M 121 | FZA22x125M 121
[mm] gvz A4 A4 gvz A4 gvz A4 gvz A4 gvz A4
40 0.67
45 0.69
50 0.71 0.67
55 0.73 0.68
60 0.75 0.70 0.67
75 0.81 0.75 0.71
80 0.83 0.77 0.72 0.67
100 0.92 0.83 0.78 0.71 0.67
120 1.00 0.90 0.83 0.75 0.70
125 0.92 0.85 0.76 0.71 0.66
160 1.00 0.92 0.81 0.75 0.70
180 1.00 0.88 0.80 0.74
200 0.92 0.83 0.76
240 1.00 0.90 0.82
300 1.00 0.89
380 1.00
Siin [Mm] 40 50 60 80 100 125
Sersp [mm] 120 150 180 240 300 380
ﬂpomexyToqule BEINMMYMHBI Nony4varoTcA C MOMOLLbIO NUHENHOM nMHTEPpnoONAUNN.
4.3.3.2 BnuaHue KpaeBoOro paccToAHUA
2
fogp =035 + ——+ 0.6 x—
Sersp S 5
Kpaesoe ®dakrtop BnuAHUA fc,sp [1
paccToAHue ¢ FZA 12x40 M6 | FZA 12x50 M6 | FZA 14x60 M 81 FZA 18x80M 101 FZA22x100M 121 | FZA22x125M 121
[mm] gvz A4 A4 gvz A4 gvz A4 gvz A4 gvz A4
35 0.69
40 0.76
45 0.81 0.70
50 0.87 0.75
55 0.93 0.80 0.71
60 1.00 0.85 0.75
70 0.95 0.83 0.69
75 1.00 0.87 0.72
90 1.00 0.81
100 0.87 0.75
120 1.00 0.85
125 0.87 0.74
150 1.00 0.84
190 1.00
oo [mm] 35 45 55 70 100 125
Cosp [vm] 60 75 90 120 150 190

[MpomMe>kyTouHble BENMNYMHBI MOMYyYatoTCA C MOMOLLbIO NMHENHOW MHTEPMONALNK.
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4.3.3.3 BnuAaHue TonwmHbl 6€TOHHOrO anemMeHTa

2
fy = P s
2 -hg
TonwwunHa b Qakrop enuanms fy, [-]
[mm] FZA 12x40 M6 | FZA 12x50 M6 1 FZA 14x60 M 81 FZA 18x80M 101 FZA22x100M 121 | FZA22x125M 121
100 1.16 1.00
120 131 113 1.00
140 145 125 .11
150 150 131 1.16
160 1.37 1.21 1.00
180 148 131 1.06
190 1.50 1.36 112
200 1.41 1.16 1.00
220 1.0 1.24 1.07
250 1.35 1.16 1.00
300 1.50 131 1.13
350 145 1.25
370 1.50 1.30
400 1.37
450 1.48
160 1.50
[ [mm] 100 100 120 160 200 250

I'Ipome*yTquble BENMMYNHBI NOony4yarTcA C MOMOLLIbIO NMHENHON NHTEPNonAaUunNn.

5. HanpaBneHue Harpy3ku: nonepeyHas

5.1 PaspyLuieHue no ctany ana MakCMmasbHO Harpy>KeHHOro aHkepa ®

XapaKTepHOe 1 pacyeTHOE COMPOTUBEHUE ANA OAMHOYHLIX aHKEPOB

Tun aHkepa FZA12x40M61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA22x100 M 121 | FZA 22x125 M 121
guz" A4 A2 gvz" Ag2 guz" A42 gvz" A4 guz" Ag2

Xapakrepkoe conporuanenme Vi o [KN] 9 7 7 n 9 13 n 32 27 32 27

Pacsernoe conporusnenme Vg o [kN] 5.7 45 45 16 6.0 79 15 18.5 17.1 18.5 17.1

1 3HaueHuA fencTBuTENbHBI AnA 60NTOB Knacca NpoYHocTH 8.8
2 3HaueHUn OencTBUTENbHBI ANA 6ONTOB knacca npouHocTn Ad - 70

5.2

_y 0
de.CP de,cp

xfyy Xfo X1,

XapakTepHoe 1 pacyeTHOe CONpOTMBNIEHME ANA OAMHOYHLIX aHkepoB B 6eToHe C20/25

Puiya>kHoe paspylueHue ana aHkepa, YCTaHOB/IEHHOTo B Haubonee He6NaronpuATHLIX YCIOBUAX

Tun aHkepa FZA12x40M61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA 22x100 M 121 | FZA 22x125 M 121
guz" A2 A42 gz AG2 gz A42 gz A42 guz" A2

dphext. rnybuna ankeposkn o [mm] 40 50 60 80 100 125

HepactaHnyTeiii 6eToH

XapakrepHoe conpoTusnenue VUHk,CD [kN] 18.2 255 5156 793 1109 165.0

Pacuetnoe conporwanenne Van,Cp [kN] 122 17.0 344 52.9 739 1033

PactaHyTbii 6eTOH

Xapakrepoe conporusnenwe \gy - [kN] 1.8 16.5 335 51.5 720 100.6

RSEIM EPEEE W 10 79 11.0 22.3 343 48.0 67.1

1 3HaueHuA OencTBuTENbHBI 4nA 60NTOB Knacca NpoYHoOCTH 8.8
2 3HaueHUn OencTBUTENbHLI ANA 6ONTOB Knacca npouHocTn A4 - 70

CocrosaHue Ha 01,2006
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5.3 OTkon Kpaa 6eToHa ANA aHKepa, YCTaHOB/IEHHOTO B HE6GNaronpUATHLIX YCNOBUAX

0 n
Viede = Vage X foy Xfay Xfg v

XapakTepHoe 1 pacyeTHOe COMpPOTUBIIEHNE ANA OAUHOYHbIX aHkepoB B 6eToHe C20/25, ycTaHOBNEHHbIX OKOSO Kpas

Ha PaCCTOAHUM Cpin

Tun aHkepa FZA12x40M61 | FZA12x50 M6 1 FZA14x60M 81 | FZA18x80 M 101 | FZA22x100 M 121| FZA 22x125 M 121
gvz " A4 Ag? gvz" A42 gvz" A4 2 gvz" A4 2 gvz " A4 2

HepacTaHyTbiit 6eTOH

Man. paccroswee o7 kpos ¢ [aw] 35 45 55 70 100 126

Xapaxrepwoe conporusnenme \p, . [KN] 29 44 6.4 10.5 200 29.2

Pacsernoe conporusnewme %, - [kN] 19 29 43 7.0 133 195

PactaHyTLI 6eTOH

M. paccroamne ot kpas ¢ o [Mm] 35 45 55 70 100 125

XapaktepHoe conpoTuBnenve vnHk,c [kN] 2.1 3.1 48 75 14.3 20.9

Pacdethoe conpotusnene Van,c [kN] 14 2.1 3.1 5.0 9.5 13.9

" 3HaueHWA OdencTBUTENbHB ANA 60NTOB Knacca NpoYHocTu 8.8

20 3HauyeHuA OeNCTBUTENbHLI ANA 60NTOB Knacca npodyHoctn A4 - 70

5.3.1 BnuaHue npouyHocTn 6eTOHa B criyyae rnoriepeyHon Harpysku
o ok cute (150)
bV =
25

Knacc npouHoctu 6etoHa | MpouHocTe uunuHapa Ha cxxatne | MpouHocTs Ky6uka Ha cxkaTtue ®QakTop BAMAHUA
fek. eyl fek. cube (150) fo.v
[N/mm?] [N/mm?] []
C12/15 12 15 0.77
C16/20 16 20 0.89
€20/25 20 25 1.00
C25/30 25 30 1.10
€30/37 30 37 122
€40/50 40 50 141
C45/65 45 55 1.48
C50/60 50 60 1.65

5.3.2 BnuaHue HanpaBneHusa AeNCTBUA Harpy3Kku
foy =10 i 0° < oLy <B5°
1
fy=——— am B5° < oty <O0°
' cos oy *+ 0.5 -sin oy
foy =20 o 90° < oy <180°
Yron oy ®akTop enuanna fy v
H 3oHa 3
3oHa 1: 0°-566° 1.00
30Ha 2: 60° 1.07
3oHa 2: 70° 123
3oHa 2: 80° 1.50
3oHa 2: 85° 1.7
3oHa 3: 90°-180° 2.00
= ®
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5.3.3 BnuaAHMe NPOMEe>KYTKOB U BEIMYMH PACCTOAHUA A0 Kpas
5.3.3.1 Ha opuHOuHbBI aHKep BRUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

h
n=l _ =1 _ 1.
fsr:,\/ = fsc,\/ -
C min
(DakTop AnNA 0OQMHOYHOro aHkepa fsc'V" =1
Kpaesoe paccroanuue = c/c,i, wnm (h/1.5)/c i

1.0 12 14 1.6 1.8 20 2.2 24 26 28 30 32 34 36 38 4.0
1.00 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 8.00

[MpOMeXyTOUHbIe BENMYMHBI NOMNY4aloTCA C MOMOLLIO NMHENHON UHTEPNONALIMN.

5.3.3.2 Ha aHkepHyio napy BNUAET TONMbKO OAUH Kpan

[na TonwmnHel 6eToHah2 1.5 - ¢

1 paccToaHW Mexay aHkepamn s £ 3 - ¢

[Ona TonwmHel 6etoHah < 1.5 - ¢
1 paccToaHuin Mexy aHkepamu s £ 4.5 - h

h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
[nas>3.c Onas>45-h
h
=2 _ i ﬂ:zzfif)-h X1‘—5
sc,V sc,V
B-Coin | Coin
MpomeskyTok ®QakTop Ana napbl aHKEPOB fsc'V" =2
$/Cmin Kpaesoe pacctoaHume = c/cp,i, unm (h/1.5)/c iy
1.0 1.2 14 16 18 20 22 24 26 28 3.0 32 34 36 38 4.0

1.0 0.67 | 084 | 1.03 1.22 143 1.65 188 | 212 | 236 | 262 | 289 | 3.16 | 344 | 373 | 403 | 433
15 075 | 093 1.12 1.33 1.64 177 | 200 | 225 | 250 | 276 | 303 | 331 | 360 | 389 | 419 | 450
20 0.83 1.02 1.22 1.43 1.65 189 | 213 | 238 | 263 | 290 | 3.18 | 346 | 3.75 | 405 | 435 | 467
25 0.92 1.1 1.32 164 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 361 | 3.90 | 421 | 452 | 483
30 1.00 1.20 1.42 164 | 188 | 212 | 237 | 263 | 290 | 3.18 | 346 | 376 | 406 | 436 | 468 | 500
35 1.30 1.62 1.75 199 | 224 | 250 | 276 | 3.04 | 332 | 361 391 | 421 | 452 | 484 | 517
4.0 1.62 186 | 210 | 236 | 262 | 289 | 3.17 | 346 | 375 | 405 | 436 | 468 | 500 | 533
45 196 | 2.21 247 | 274 | 302 | 331 360 | 390 | 420 | 452 | 484 | 517 | 550
5.0 233 | 259 | 287 | 3.15 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
55 2.71 299 | 328 | 357 | 388 | 419 | 450 | 482 | 516 | 549 | 583
6.0 283 | 311 341 3.71 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 324 | 354 | 384 | 416 | 447 | 480 | 513 | 547 | 582 | 6.17
10 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 | 476 | 510 | 544 | 579 | 6.14 | 650
8.0 457 | 491 525 | 559 | 595 | 630 | 6.67
85 505 | 540 | 6575 | 6.10 | 647 | 6.83
9.0 520 | 555 | 590 | 626 | 663 | 7.00
95 569 | 6.05 | 642 | 679 | 7.17
10.0 621 | 658 | 695 | 7.33
11.0 7.28 | 767
12.0 8.00

HpOMe)K\/TOlJHbIe BeJiNYMHbI NOny4varoTCA C NMOMOLLLIO NUHENHoN NHTEPNONAUNN.
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5.3.3.3 Ha aHkepHbIit pAn BNUAET TONMBKO OAUH Kpaw

[na TonwwmHel 6etorahz 1.5 - ¢
1 0ceBbix paccToaHni s S 3 - ¢

[na TonwmHel 6etorah < 1.5 - ¢
1 oceBbix paccToaHuii s £ 4.5 - h

n>2 BCES S tSia e o 152 LhEsrsytsgt
fsc v = Y fch S . .
2 e C ' 30ty
min min min
Onas>3.c > s'=3.¢ Onas>456-h - s'=45-h
[ or 3 ETS TSt P S R RV
sc,V = 3 ' sV = 3 :
€ pip C min “NC i
@ n=vyucno Harpy>eHHbIX aHKepoB
6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp
6.2 MonepeyHas Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp i VRd,c
6.3 KOMGMHMpOBaHHaH pacTtaruesaloLlan U NonepeyHana Harpyska:
h h

N Vv

IR Y

Ngg Vg

NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun

Ha OAMHOYHBIN aHKep.
NRq:VRqd = 3HauyeHMA pacyeTHOro COMpPOTMBIIEHUA C YHETOM 3aMnacos NPOYHOCTY.
= ®
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7. NocnepoBaTenbHOCTbL MOHTaX<a

 emae

Tinst
8. XapakTepucTuku aHKepoB
Tun aHkepa FZA 12x40 FZA 12x50 FZA 14x60 FZA 18x80 FZA 22x100 FZA 22x125
@ M6l M6l Mgl M101 M121 M121 @

gvz A4 A4 gvz A4 gvz A4 gvz A4 gvz A4
Ainawetp pe36el M6 M6 M8 M10 M 12 M 12
HomuHanbHbIi AMAMETP (BEpNERHA OTBEPCTHS dg  [vv] 12 12 14 18 22 22
Tny6uwa ceepnenns oTeepcrna hg  [vm] 44 54 65 85 106 130
dbcpexTuanan rny6uHa anKeposkw hei  [Mm] 40 50 60 80 100 125
Orsepcrie ¢ 3asopow & npukpennsewon gerann — dg — [Mm] <7 =7 =9 =12 =14 =14
Tny6uHa sKpysnsanms Gonta emay [MM] 8/13 8/13 /1 13/21 16/25 16/25
Tpebyembiit MOMEHT 3aTAXKH Tist  [Nm] 85 85 16 30 60 60
MusnmansHos TonwmKa GeToHHOrO 3nemeHTa hin~ [MM] 100 100 120 160 200 250
MukumansHoe ocesoe paccrosue S [MM] 40 50 60 80 100 125
MuHMManbHoe Kpaesoe paccTosHue Conin [mm] 35 45 55 70 100 125
9. MexaHuuyeckune xapakTepucTuku
Tun aHkepa FZA 12x40 FZA 12x50 FZA 14x60 FZA 18x80 FZA 22x100 FZA 22x125

M6l M6 msli m101 M121 M121

gvz ‘ A4 A4 gvz A4 gvz A4 gvz A4 gvz A4
Tlnowaps HanpsXeHHoro cevenns Koyca ankepa Ao [Mm?] 24.9 24.9 2315 42.1 98.5 98.5
Mlnowagy HanpsxenHoro ceenns Gonta As (v 20.1 20.1 36.6 58.0 84.3 84.3
MowmenT conpoTnanekns Kokyca W [mm?] 375 375 65.6 103 297 297
Mowen conpotusnenus Gonta W [mm?] 12.7 127 312 62.3 109 109
Mpenen Teyuecru kouyca 6onTa f, IN/mm]| 470 365 355 470 356 375 356 375 355 375 355
Mlpenen npounocT Kokyca Gonta fy  [IN/mm?]| 690 540 540 690 540 640 540 640 540 640 540

fischer =
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i

. *)
1. Tunwl - I
Knacc noxapo-
BesonacHocTn
) F 90

FZEA - 3abuHoit aHkep Zykon, oLnHKOBaHHasA cTanb

Jlonyck k yiapHsIM Harpy3kam
E DepiepanbHoro BefomMcTsa no
Ipaxzanckoit OBopoxe, BoHH

AonyckK

nna pesbObl

FZEA - 3abusHol aHkep Zykon, Hepxasetollan cTans A4 aunnan ¢ M10  PACHET

COMPUFIX

Features and Advantages

® [epmMaHCKMil QOMYCK Ha KOHCTPYKLUMIO B COOTBETCTBUM C npunoxerunem C k Hopmam ETAG ™.

©® AHKepbl NOAXOAAT Kak ANA PacTAHYTOro, Tak v HepacTAHYTOro 6eToHa.

® AHkepoBka GOPMOI1 3a CHET BHYTPEHHErO yropa obecrneunBaeT BbICOKY HaOeXXHOCTb KpenneHus.

® [IpakTuyeckoe OTCYTCTBME pacropa npu MoHTaxe no3sonaeT obecneunTs ahdeKTMBHOE KpenneHme
npn MarnsbixX KpaeBbIX 1 OCEBbLIX PACCTOAHMNAX.

® (CgepreHune OTBEPCTUSA U €ro BHYTPEHHEE PaCcCBEPMBaHUE OOHUM MHCTPYMEHTOB 3@ OAHY onepaumio
CHUXXaeT BpeMA YCTaHOBKMN.

® [1pocToW BM3YanbHbI KOHTPOSMb CHUXAET TPYLNOEMKOCTb MOHTaxa (He TpebyeTcs NPOGHOro 1cnbiTaHuaA
noa Harpyskol Ona NPOBepPKM NPaBUIbHOCTU YCTAaHOBKM aHKepa).

*1 Ycnosus npuMeHeHus B repMaHCKOM A0nycke MOryT oTan4aTbcs oT VCTIOBI/IVI, YKa3aHHbIX B JAHHOM TexHuyeckom CNpaBOYHUKE.

Martepuansi
AHkep: YrnepoaucTtan cTanb oUMHKoBaHHas (5 M) n naccuerpoBaHHasn (gvz),
Hepxasetowan ctans 1.4401 B cootseTcTBun ¢ AlSI 316 (A4)

2. MpepenbHble Harpy3Ku OfA OAUHOYHBLIX aHKEepPOB
npu 60MbLUNX OCEBbIX U KpaeBbiX PaCCTOAHUAX

CpenHMe BEeJINYUHLI

Twn aHkepa FZEA 10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12
gvz" ‘ A4 gvz " ‘ A4? gvz" ‘ A4?

HepactaHyThiii 6eToH
pacrarusaiowas  (20/26 N [kN] 17.1 171 171
Harpyska

€50/60 N, [kN] 18.0% 17.4% 21:6% 2274 26.2% 26.4
nonepesnas = (20/26 V, [kN] 10.8% 1044 12.9% 13.6% 1577 16.6%
PactaHyTbI 6€TOH
pacrarusaiowos  (20/26 N [kN] 12.0 12.0 12.0
Harpyska

C50/60 N, [kN] 18.0% 17.4% 18.6 18.6
nonepeswas = 20/25 V, [kN] 10.8% 1044 12.9% 13.6% 1679 16.6%

7 PaspylueHue cTanu — onpenenaoLLmni BUa paspyLueHums
) 3HaueHWA NencTBUTENbHLI AA GONTOB Knacca npo4yHocT 8.8
2 3HauyeHuA OencTBUTeNbHLI AnA 60NTOB Knacca npodHocTn A4 - 70
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3. XapakTepHble, pacyeTHble U peKoMeHAyeMble Harpy3Ku asna OAUHOYHBIX aHKEPOB

npu 605bLIMX OCEBBLIX U KPaeBbiX PaCCTOAHUAX
XapakTepHble Harpysku

Tun aHkepa FZEA 10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12
gz ‘ Ag2 quz? ‘ Ag? qvz? Ag?
HepactaHyTbiii 6eToH
pacrameaowas € 20/25 Npy  [kN] 14.0 14.0 14.0
Harpyska
C50/60 Ngy [kN] 18.0 174 215 217 217
nonepesas = 20/25 Vi [kN] 9.0 8.7 10.7 114 131 13.9
PactaHyTbii 6€TOH
pactameaowas G 20/25 Npy [kN] 9.1 9.1 9.1
Harpyska
£ 50/60 Ngy [kN] 14.1 14.1 141
nonepesan £20/25 Vg [kN] 9.0 8.7 9.1 9.1
C50/60 Vg, [kN] 9.0 8.7 107 | 114 131 | 139

PacueTHble Harpysku
Tun aHkepa FZEA 10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12

gz A4 guz? ‘ Ag? gz ‘ AQ?
HepacTaHyTbiit 6eTOH

pacramsaowas € 20/25 Npy  [kN] 94 94 94
Harpysa

C50/60 Npy [kN] 1.8 9.5 14.3 124 14.5
nonepeyHas C20/25 Vgy [kN] 7.1 5.7 8.6 15 94 9.1

2(40/50 Vg [kN] 71 5.7 8.6 75 10.6 9.1

PacTtaHyTbi 6eTOH
pacranusaouan € 20/25 Ny [kN] 6.1 6.1 6.1
warpyska

€50/60 Npy [kN] 9.4 94 94
nonepeyHas €20/25 Vpy [kN] 6.1 5.7 6.1 6.1

C50/60 Vgy [KN] 71 57 86 | 75 94 | 9.1

PekomeHayemsble Harpyaku 3

Tun aHkepa FZEA 10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12
gvz" ‘ Aa2 gvz" ‘ A4 gvz" ‘ A42
HepacTaHyTblit 6eToH
pacrarwsaouas € 20/25 Np [kN] 6.7 6.7 6.7
Harpyska
£50/60 Np [kN] 84 6.8 102 8.9 103
nonepesHan £20/25 Vg [kN] 5.1 4.1 6.2 54 6.7 6.5
=(40/50 Vg [kN] 5.1 4.1 6.2 5.4 7.5 6.5
PacTaHyThbIn 6eTOH
pacrarwsaouas € 20/25 Np [kN] 43 43 43
Harpyska
£50/60 Np [kN] 6.7 6.7 6.7
nonepeuHan £20/25 Vg [kN] 43 4.1 43 43
£50/60 Vg [kN] 5.1 4.1 6.2 54 6.7 6.5

" 3HaueHWA fencTBuTENbHB ANA 60NTOB Knacca NpoyYHocTn 8.8.

2 3HaueHUn OencTBUTENbHbI AnA 60NTOB Knacca npoyHoctn A4 - 70.

2 YyteHbl koabduUMeHT 3anaca NpoYHocTy ana matepuana YM n koadduumMeHT 3anaca NpoyHoCTH No Harpyske yL = 1,4
KoadpduumeHT sanaca npoyHoctn ana matepunana yM 3aBUCUT OT TUNa aHkepa.
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4. HanpaBneHue Harpysku: pacta>keHue t
4.1 PaspylwieHue ctanu ona MakcMmarnbHO Harpy>keHHoro aHkepa O
XapakTepHoe CONpOTUBIEHME U PAacyeTHOe COmnpoT ana on X aHKepoB
Tun aHkepa FZEA10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12

gvz" A42 gvz " A42 gvz " A42
Yapakrepoe conporwnenwe Npy o [KN] 18 17 22 23 26 28
Pacsernoe conporuanewme  Npy o [kN] 1.8 95 143 124 175 15.1
" 3HaueHwA fencTBuTeNbHbI AnA 60NTOB Knacca NpoYHocTn 8.8
2} 3HaueHua OencTBUTENbHBI AnA 60NTOB kKnacca npoyHoctn A4 - 70
4.2 PaspyluieHue B pesynbraTte BhipbiBa/BblAeprupaHvaA Afia MakCUManbHO Harpy>keHHoOro aHkepa

_y0
Ngap = Ny, fon

XapakTepHoe M pacyeTHoe ConpoT nnAa on X pos B 6eToHe C20/25
Tun aHkepa FZEA10x40M 8 FZEA 12x40 M 10 FZEA 14x40 M 12
gvz" A4 gvz" A4 gvz" A42
HepacTaHyTbiit 6eToH
XapakTepHoe conpoTHBNeHue NDRk,p [kN] 14.0 14.0 14.0
PacyeTHoe conpoTusnenme N"Rd,p [kN] 94 94 94
PacTtaHyTbIl 6eToH
4 XapakTepHoe conpoTeneHue N“Rk,p [kN] 9.1 9.1 9.1
Pacsernoe conporusnenwe  N'py,  [kN] 6.1 6.1 6.1

" 3HaveHWA OencTBUTENbHbl ANnA 60MTOB Knacca Npo4YHocTn 8.8
2) 3HaveHuA OencTBUTeNbHb AnA 60NToB knacca npoyHoctn A4 - 70

4.3 PaspywieHune 6eToHa No KOHYCY U pacTpecKuMBaHue Ona aHkepa,
yCTaHOBJIeHHOro B Hanbonee He6naronPUATHLIX YCIOBUAX
Npge=ND -fon-fo-f Nogs =Nhge Ton oo foso
Rd, ¢ Rd,c - 'bN " 's e Rd,sp Rdc "N "'s,sp " lesp T th
XapakTepHoe 1 pacyeTHOe CONnpoTUB/IEHUEe ANA OAUHOYHbLIX aHKepoB B 6eToHe C20/25
Anchor type FZEA10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12
gvz" ‘ A4 gvz" ‘ A4 gvz" A42

bdbexr. nyuno anxeposk h [Mwm] 40 40 40
HepacTaHyTbiit 6eTOH
XapakTepHoe conpoTusnenue Nan,c [kN] 14.0 140 14.0
Pacuerhoe conporuenenne g, . [kN] 94 9.4 94
PacTtaHyThIl 6eTOH
XapakTepHoe conpoTusnenue NURk,c [kN] 9.1 9.1 9.1
Pacserhoe conporwenenne  N'q, o [kN] 6.1 6.1 6.1

) 3HaveHWA OeNCTBUTENbHbI ANA 60MTOB Knacca NpoYyHocTr 8.8
2) 3HaveHunA OencTBUTeNbHb AnA 60NTOB Knacca npoyHoctn A4 - 70

4.3.1 BnuaHue NPOYHOCTU 6ETOHA NPM pacTAXKeHUn

- ek cube (150)
bNTA T o
25
Knaccel npouHocTn 6etona | MpouHocTs umnuHapa Ha cxxatue | MpoyHocTs Ky6uka Ha cxxatue ®aktop BAnaHNA

fek, eyl fek, cube (150) fo,n
[N/mm?] [N/mm?] [

C12/15 12 15 0.77

C16/20 16 20 0.89

C20/25 20 25 1.00

C25/30 25 30 1.10

€30/37 30 37 1.22

C40/50 40 50 141

C45/55 45 55 148

C50/60 50 60 1.65

-
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4.3.2 PaspyweHue 6eToHa No KOHycy

4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N
PacctosaHue s Qakrop snuanma fg [-]
FZEA 10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12

[mm] gvz A4 gvz A4 gvz A4
40 0.67 0.67 0.67

45 0.69 0.69 0.69

50 0.71 0.71 0.71

60 0.75 0.75 0.75

70 0.79 0.79 0.79

75 0.81 081 0.81

80 0.83 0.83 0.83

90 0.88 0.88 0.88

100 0.92 0.92 0.92

120 1.00 1.00 1.00

B [mm] 40 40 40

SerN [mm] 120 120 120

[MpomMe>kyTouHble BENMNYMHBI MOMyYatoTCA C MOMOLLbIO IMHENHOW MHTEPNONALNN.

4.3.2.2 BnuAaHue KpaeBoro pacctoaHua

2
C C
f,=0.35 + +0.6x—
Sa N S o N
Kpaeeoe ®akrop snuanms f [-]
paccroaHue ¢ FZEA10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12
[mm] gvz A4 gvz A4 gvz A4
40 0.75 0.75 0.75
45 0.81 0.81 0.81
50 0.87 0.87 0.87
60 1.00 1.00 1.00
i [mm] 40 40 40
CorN [mm] 60 60 60
[MpoMe>kyTouHble BENMNYMHBI MONyYatoTCA C MOMOLLbIO IMHENHOW MHTEPNONALINK.
fischer =
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4.3.3 PactpeckuBaHue 6eToHa
4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fogp =] 1.0+ - 0.5

or,sp

PacctoaHue s ®dakrtop BnuAHUA fs,sp [-]
FZEA 10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12

[mm] gvz A4 gvz A4 gvz A4
40 0.67 0.67 0.67
45 0.69 0.69 0.69
50 0.71 0.71 0.71
60 0.75 0.75 0.75
70 0.79 0.79 0.79
75 0.81 0.81 0.81
80 0.83 0.83 0.83
90 0.88 0.88 0.88
100 0.92 0.92 0.92
120 1.00 1.00 1.00
i [mm] 40 40 40
Sersp [mm] 120 120 120

[MpomMe>KyTouHble BENUYNHbBI MONYyYaloTCA C MOMOLLbIO NMHENHON MHTEPNONALUN.

4.3.3.2 BnuaHue KpaeBoro pacctoaHua

2
o= 0.35+ £ 0.6 %
Sors S
Kpaesoe ®dakTop BNMAHUA fc'sp [-]
paccrosaHue ¢ FZEA10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12
[mMm] gvz A4 gvz A4 gvz A4
40 0.75 0.75 0.75
45 0.81 0.81 0.81
50 0.87 0.87 0.87
60 1.00 1.00 1.00
Gatin [mm] 40 40 40
Corsp [mm] 60 60 60

[MpomMesxyTouHble BENNYMHbBI MONYYatoTCA C MOMOLLBIO NMUMHENHOW MHTEPNONALNK.
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4.3.3.3 BnuAaHue TonwmHbl 6€TOHHOrO anemMeHTa

2
=l <
2 -hg

TonwwunHa b Qakrop enunanms fy, [-]

[mm] FZEA 10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12
100 116 116 116

120 131 131 131

140 145 145 145

150 1.50 150 1.50

hoin [mm] 100 100 100

[MpoMeXXyTOUHble BENUYMHBI MOMYYatoTCA C MOMOLLbIO TIMHENHOM NHTEPNONALIUN.

5. HanpasneHue Harpysku: nonepeuHas

5.1 PaspyLueHue no ctanu ana MakcMmarbHO Harpy>KeHHoro aHkepa ®

XapaK‘repHoe " pacyeTHoe conpoTueneHue ana OAUHOYHbIX aHKepoB

Tun ankepa FZEA 10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12 4
gvz" ‘ A4 gvz" ‘ A4 gvz" A4

Xapakrepxoe conpoTuBnenme ka,S [kN] 9 11 13 14

Pacsernoe conpormanene Vo [KN] 71 | 57 84 | 75 106 9.1

" 3HauyeHWs NencTBUTENbHbLI ANA 6ONTOB Knacca npoyHocTn 8.8
2 3HaueHun OeicTBUTENbHBI AnA 60NTOB kKnacca npodHoctn A4 - 70

5.2 Puiya>kHoe paspylueHve anAa aHkepa, YCTaHOB/IEHHOTo B Haubonee He6NaronpuATHLIX YCIOBUAX
_y 0
Vv Rd,op ~ Vv R, ¢p be,\/ st Xfc
XapakTepHoe 1 pacyeTHOe CONpOTMBNIEHMe ANA OAMHOYHLIX aHKepoB B 6eToHe C20/25
Tun aHkepa FZEA 10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12
gvz " A4? guz " A4? guz" A4?
Sdhexr. myomna amepooen e (1] 40 40 40
HepactaHyTbiii 6eToH
Yaparephoe conporuanenne \/'oy o [kN] 14.0 14.0 14.0
Paciervos conporuanenns Vg [KN] 94 94 94
PactaHyTLIl 6eTOH
Xapakrepoe conpotuenenme \/0p o [kN] 9.1 9.1 9.1
Pacserhoe conporunenne /7 o (KNI 6.1 6.1 6.1

" 3HayeHuWA nencTBUTENbHbLI ANA 60NTOB Knacca NpoYyHocTh 8.8
2 3HaueHun OeicTBUTENbHBI AnA 60NTOB knacca npodHoctn A4 - 70
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5.3

Vg,

0 n
Vv Rd.c X fh,V Xfa,V XfSD,V

OTtkon Kpaa 6eToHa ANA aHKepa, YCTaHOBNEHHOro B He6aronpuATHLIX YCOBUAX

XapakTepHoe 1 pacyeTHOe COMpPOTUBIIEHNE ANA OAUHOYHbIX aHkepoB B 6eToHe C20/25, ycTaHOBNEHHbIX OKOSO Kpas

Ha PaCCTOAHUM Cpin

Tun aHkepa FZEA 10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12
gvz " A4 gvz" A4 2 gvz" A42

HepacTaHyTbiit 6eToH

M. kpaesoe paccrosmme ¢ o [Mwm] 40 40 40

XapakTepHoe conpoTuenenue quk,C [kN] 33 8l5) 38

Pacuetroe conpotuenenme Van,c [kN] 22 23 2.5

PactaHyTLI 6eTOH

Mun. xpacsoe paccrommme ¢ . [MMm] 40 40 40

Xapaxrepuos conporusnenne 5y - [KN] 24 25 27

Pacuetroe conpotuenenne VUHEI,C [kN] 1.6 1.7 18

" 3HayeHuna nencTBMTENbHbLI ANA 60NTOB Knacca nNpoYyHocTn 8.8
2} 3HauyeHuA OencTBUTeNbHbI AnA 60NTOB Knacca npoyHoctn A4 - 70

5.3.1 BnuaHue npouyHocTM 6€TOHa NPU NornepeyYHon Harpyske
; ok cube 150)
by =
25
Knaccel npouHocTu 6eToHa | MNMpoyHocTs uMnuHapa Ha cxatue | lNMpoyHocTe Kybuka Ha cxaTue DakTop BUAHUA
fek. cyl fek. cube (150) fo.v
[N/mm?] [N/mm?] [-1
C12/15 12 15 0.77
C16/20 16 20 0.89
C20/25 20 25 1.00
C25/30 25 30 1.10
€30/37 30 37 1.22
C40/50 40 50 141
C45/56 45 55 148
C50/60 50 60 1.65
5.3.2 BnuaHue HanpaBneHUsa AeNCTBUA Harpy3Kku
foy =10 wn 0° < oy <55°
1
foy=——— & 55°< oy <90°
' cos oy *+ 0.5 -sin oy
p— o o
foy =20 o 90° < ooy <180
Yron ay ®axrop BnmnaAnma f, \,
[l o 3
3oma 1: 0°-55° 100 ora
3oHa 2: 60° 1.07
30oHa 2: 70° 1.23
3oHa 2: 80° 1.50
3oHa 2: 85° 1.71
3oHa 3: 90°-180° 2.00
= ®
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5.3.3 BnuaHue oceBbiX U KpaeBbIX PAacCTOAHUIA

5.3.3.1 Ha opuHOuHbBI aHKep BRUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

n=1
fsc,\/ =

(DakTop ana ogHoro aHkepa fse V"

Paccroanue ot kpaa = ¢/c,i, wm (h/1.5)/cin

1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 32 34 3.6 38 4.0
1.00 | 1.31 166 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 8.00
MpomesxyToUuHbIe BENMMYMHBI MOMyYatoTCA C MOMOLLLIO NUHEMHON MHTEePNONALNN.
5.3.3.2 Ha aHkepHyio napy BNUAET TONMbKO OAUH Kpan
[na TonwmnHel 6eToHah2 1.5 - ¢ [Ona TonwmHel 6etoHah < 1.5 - ¢
1 oceBbIx paccToaHUt s S 3 - ¢ 1 oceBbix paccToaHMt s £ 4.5 - h
h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
Onas>3-c Onas>45-h
h
f =2 i ﬂ:225.5-h y 15
sc,V s,V
B-Coin | Coin
Mpome>xyTok (DakTop anA aHKepHo napsbl fsc'V" =
$/Cmin Paccroanue ot kpaa = c/cpi, wm (h/1.5)/c,in
1.0 12 14 1.6 18 20 22 24 26 28 3.0 3.2 34 3.6 38 40
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 2.62 2,89 316 | 344 | 373 | 403 433
15 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 360 | 3.89 | 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 238 263 2.90 3.18 346 | 375 | 406 | 435 4.67
25 0.92 1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 390 | 421 4.52 483
3.0 1.00 1.20 142 1.64 1.88 2.12 237 2.63 2.90 3.18 3.46 376 | 4.06 | 436 | 4.68 5.00
35 1.30 1.62 1.75 1.99 224 2.50 2.76 3.04 332 3.61 391 4.21 452 | 484 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 3.46 375 | 4056 | 436 | 468 | 5.00 5.33
45 1.96 221 247 2.74 3.02 331 3.60 390 | 420 | 452 | 484 | 517 5.50
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
55 2.7 2.99 3.28 3.57 3.88 419 | 450 | 482 516 | 549 5.83
6.0 283 | 311 | 341 | 371 | 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 3.24 3.54 3.84 416 447 | 480 5.13 547 | 582 6.17
1.0 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 6.33
15 411 443 4.76 5.10 544 | 579 | 6.14 6.50
8.0 457 4.91 525 | 559 | 595 | 6.30 6.67
85 5.05 540 575 | B6.10 | 647 6.83
9.0 5.20 555 | 590 | 6.26 | 6.63 7.00
95 569 | 6.05 | 642 | 6.79 717
10.0 6.21 6.58 | 6.95 733
11.0 7.28 1.67
12.0 8.00
I_IpomexyTquble BENMYNHbI NONy4YatoTCA C MOMOLLbIO NNHENHon nHTEPNONAUNK
fischer =
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5.3.3.3 Ha aHkepHbIit pag BNuAeT TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢
1 0ceBbix paccToaHni s S 3 - ¢

[na TonwmHel 6etorah < 1.5 - ¢
1 oceBbix paccToaHuii s £ 4.5 - h

o 3 ETsts gt 1 _Lhrsptsgtsypt
sc,V = — fsc,V = . , . .
3-nc Cmin 3n-cpp
Onas>3.c > s'=3.¢ Onas>456-h - s'=45-h
[ or 3 ETS TSt 152 _ 2hrsHsyy tsig
sc,V = 3 I fss,V = ] .
€ pip Cmin M-Cpip
@ n=vyucno Harpy>eHHbIX aHKepoB
6. 0O606L1eHne Tpebyembix MPOBEPOK:
6.1 TaroBaa Harpyska: NhSd H] NRd = MeHbLLEee U3 NRd,s" NRd,p; NRd,c" NRd,sp

6.2 MonepeyHas Harpyska: VhSd H VRd = MeHbLuee n3 VRd,s;de,cp i VRd,c

63 KOMGMHMPOBBHHBH pacTtaruesaloLlan U NonepeyHana Harpyska:
h h
N Vv
S, S < 12
Npg Vg

NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun
Ha OAMHOYHBIN aHKep.
NRq:VRqd = 3HauyeHMA pacyeTHOro COMpPOTMBIIEHUA C YHETOM 3aMnacos NPOYHOCTY.
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7. NocnepoBaTenbHOCTbL MOHTaX<a

{
L .
I
|
ki
8. XapaKTepMCTMKM aHKepoB
Tun aHkepa FZEA 10x40M 8 FZEA 12x40 M 10 FZEA 14x40 M 12
gvz A4 gvz A4 gvz A4
Muametp pesb6bi M8 M 10 M 12 @
HomuHanbHbiil AUAMETP (BEPNIHHA OTBEPCTHS dg [mm] 10 12 14
Tny6uHa ceepnenms oTBepcTHs hy [mm] 43 43 43
IdhcheKTUBHAR TNY6UHA GHKEPOBKH hes  [Mm] 40 40 40
Otsepcrue ¢ sasopom 5 npukpennsewoi fetann  d  [Mwm] <9 =N <135
Tny6uHa BBOpaYMBaHMSA GonTa emin/emax [MM] m/17 13/19 15/21
Tpebyemblii MOMEHT 3aTAXKH Tinsl [Nm] 8.5 15 30
MAHUMOTBHOS TONUIMHG GETOHHOTO neMeHTa hoin [Mm] 100 100 100
MuHuMansHoe ocesoe paccTosHue Smin [MM] 40 40 40
MuwumansHoe kpaesoe paccrosie Cnin [MM] 40 40 40
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9. MexaHuyeckmne xapakTepucTukm

Twvn aHkepa FZEA 10x40 M 8 FZEA 12x40 M 10 FZEA 14x40 M 12
gvz A4 gvz A4 gvz A4

Mnowans HanpsixeHHoro As  [mm?] 32.31 421 513

TIONEPENHOTO Ce4eHns Ab3bl

Mnowjaab HanpsxexHoro Ay [mm?] 36.6 58.0 843

nonepeyHoro cevenns bonta

MoMeHT conpoTHBNEHHS rNb3bI W [Mm3] 65.5 103 150

MomenT conpoTusnenms Gonta W [vm?] 31.2 62.3 109

MpeRen TekyuecTn Ana ib3bi fy IN/mwm?] 440 356 410 3565 410 366

Mlpenen npoukoctn anst Mb3bl fy  IN/mm?] 560 540 510 540 510 540

)

Hauano cermenTa pacwupeHuna

10. [lnarpammbl Harpy3oKk ANA Cyyan pacTAXEHNA B HEPACTAHYTOM 6eToHe
(fek cube (200) = 30 N/mm?)

3arpy3«a [kH]
20 22TPY

3arpy3«a [kH]
30 PY:

3arpys«a [kH]
30 PY:

FZEA 10x40 M8

4 | p |

FZEA 12x40 M10

FZEA 14x40 M12

25

A
A

20

|

§
§7

—]

5 75 10
Cmewenve [mm]

0 25 5 75 10

Cmewenve [wm]

25 5 7.5 10
Cmewenvie [wm]
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1. Tunwl

- =4

FAZ Il (M8 - M16) - aHkepHsIii 6onT (gvz)

CAE T e

FAZ - aHkepHbIn 60nT (gvz)

FAZ - aHkepHbIt 60onT (A4)

FAZ - ankepHbin 60nT (C)

XapaKTepucTUKM 1 NpeumyLLLecTBa

EBponeickunin TexHndyeckmin gonyck — Onuua 1%).

Knacc noxapo-
GesonacHocTh

F 90/120

[lonyck k yaapHbIM Harpy3kam
DeepanbHoro BeAOMCTBA N0
Tpaxganckoit OBopoxe, BoHH

Pasmep aHkepa
B COOTBETCTBUM C

NPOTUBOMNOXapPHbLIMU

Hopmamn

Mpuronex ona 1CNonb30BaHWA B PACTAHYTON U HEPACTAHYTOM 30Hax GeToHa.
[1ByxcnoliHas pacnopHas BTynka obecrneyvsaeT paBHOMepPHOE pacrnpeneneHune Cun 1 BbiCokue 3HaueHun

A0MNYCTUMbIX Harpysok.
BoaMOo>HbI Manbie Kpaesble 1 0CeBble PACCTOAHMA.

Jlerko caswratoLanca pacnopHas BTyfnka HafexHo obecneynBaeT KOHTPONMPYeMbI1 fopacnop

naxe B pacTaHyToMm GeToHe.
MoKpbITHE LWECTUrPaHHO raiiku obecnednBaeT nerknii JeMOHTax.

Martepuansi

AHKEpPHBbIN 60MT:

YrnepoauncTtan cTanb, OUMHKOBaHHanA (5 Mkm) 1 naccuBupoBaHHas (gvz),

Hepxasetowan ctans 1.4401 B cootBetcTsun ¢ AlSI 316 (A4),

Cranb C BbICOKOW CTOMKOCTbIO K kopposun 1.4529 (C)

2. I'Ipeneanble Harpyskuv ona OauHOYHbLIX aHKepoB

npun 60NbLUMX OCEBbIX U KpaeBblX paCCTOAHUAX

CpepnHue 3HaveHua

AonyckK
anA pesbosl
HaunHaa ¢ M10

PACHET

Tun aHkepa FAZII8| FAZ8 |FAZII10| FAZ10 |(FAZII12| FAZ12 |FAZII16| FAZ16 FAZ 20 FAZ 24
gvz A4‘ c gvz A4‘ c gvz A4 c gvz A4 ‘ Cc gz | Ad | gz | A4

HepacTaHyTbiit 6eTOH

:::H:ZHBWNM £20/25 N, [kN]| 16.9% | 168 | 16.0*| 264 | 26.8 |2564*| 386 353 52.9 484 55.1 | 657 | 79.2 | 933
" C50/80 N, [kN]| 15.8* | 16.9*|16.0*| 27.2 |26.9"| 264" 416% |39.1%/37.0" 66.2% |72.9*|74.0| 86.6 100.0"| 125.0144.56%

nonepekas = 20/25 V,, [kN]| 20.7% | 19.8*|16.4*| 295 |31.2|24.4% 430" |405"(35.4*| 785" |b4.2*| 659" |64.6"|826%|91.7(148.3"

PacTtaHyThIl 6eToOH

:::m:::ummaﬂ C20/25 Ny [kN]| 138 | 103 | 120 | 220 | 18.1|21.0| 277 | 246 |278| 370 37.0 423 | 47.3 | 645 | 66.0
" C50/80 N, [kN]| 15.8* |16.9*(16.0*| 27.2 |26.9%| 244" 416 |39.1%/37.0" 66.2" 57.3 665 | 733 | 99.9 | 102.3

nonepesnas = (20725 V, [kN]| 20.7* | 19.8*| 164" 295 |31.2| 244" 430% |40.5"|364%| 786" |54.2"| 669" | 646" | 926" | 917" |148.3"

*) PaspylueHune ctanu — onpenenaoLwwmni BUa paspyLueHuns.
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3. XapakTtepHble, pacyeTHble U peKOMeHayeMble Harpy3ku A58 OAMHOYHbIX aHKEPOB
npu 60MbLUMX 0CEBLIX U KPaeBbiX PAaCCTOAHUAX

XapakTepHble Harpysku

Twun aHkepa FAZII8| FAZ8 |FAZII10| FAZ10 |FAZN12| FAZ12 | FAZII16 | FAZ16 FAZ 20 FAZ 24

gz | Ad ‘ c gvz A4 ‘ c gvz Ad | C gvz Al | C gz | A4 | gwz A4

HepacTaHyTbiit 6eTOH
pacrameaowas € 20/25 Ng [kN] | 108 12.5 17.1 220 26,6 28.0 434 40.0 430 | 51.0 | 650 | 71.0

Harpyska

C50/60 Ngy [kN] | 160 |17.0| 16.0| 270 |27.0(250| 412 |390|370| 660 62.0 66.6 | 79.0 | 100.7 | 110.0
nonepeuas 2(20/25 Vg [kN] | 120 | 11.0|130| 20.0 |180|200| 285 |26.0|300 550 | 450|550 | 520 | 77.0 | 86.0 | 123.0
=(20/25 Vg [kN] | 1767 |11.07113.0%| 28.07 |18.07/20.0%| 4107 |26.0730.0%| 715% |4507 6507 52.07|77.0%| 86.0%|123.0?

PacTtaHyTbin 6eTOH

pactaruBaiowas €20/25 Ngy [kN] 9.0 8.7 14.0 14.3 200 |209]211 282 282 340 | 360 | 503 | 50.0
Harpyska

C50/60 Ng [kN] | 13.9 135 217 222 310 |324|327 43.7 437 62.7 | 558 | 779 | 775
nonepesas C20/25 Vg [kN] | 120 | 110|108 | 200 |180(200| 295 |[260|300| 550 |450|550| 520 | 72.0 | 86.0 | 1006

=2C40/50 Vg [kN] | 120 | 11.0|130| 200 |180|200| 285 |260]300 560 | 450 55.0| 52.0 | 72.0 | 86,0 | 123.0
£20/25 Vg [kN] | 17.5% |11.0710.9%| 28.07 |18.0%20.07| 41.0% |26.07/30.0%| 71.5? |45.0% 56.0% 62.0% | 72.0% | 86.0% | 100.6”
=2C40/50 Vg [kN] | 1767 |11.07113.07| 28.07 |18.07/20.0% 4107 |26.0730.07| 7157 |4507 6507 52.07|77.0%| 86.07|123.07

PacueTHble Harpysku 4
Tun aHkepa FAZII8| FAZ8 |FAZII10| FAZ10 |FAZII12| FAZ12 | FAZII16 | FAZ16 FAZ 20 FAZ 24
gz | A4 | C gvz Ad | C gvz Ad | C gvz Ad | C gz | A4 | gvz A4

HepacTaHyTblit 6eTOH

pacrarusaiowas (20726 Ny [kN] | 7.2 8.3 11.8 14.7 17.7 18.7 29.0 26.7 287 | 340 | 433 | 473
Harpyska

C50/60 Nggq [kN] | 107 | 118 11.4| 180 | 182|178| 2756 264 44.0 413 444 | 52.7 | 67.1 | 733
nonepeyHas 2020/25 Vg [kN] | 9.6 | 88 | 8.7 160 | 144|133| 236 |208|200| 440 |360|36.7| 416 | 61.1 | 673 | 788

=2(020/25 Vg [kN] | 1407 | 887|877 | 2247 |14.471133% 3287 |20.8720.0%| 57.2% |36.0%36.7% 41.6” | 61.1% | 67.37 | 78.8” @

PacTtaHyTbin 6eTOH
pacrarusaiowas (20725 Ny [kN] | 6.0 58 9.3 95 133 | 139|141 18.8 18.8 227 | 240 | 335 | 333
Harpyska

€50/60 Ngg [kN] | 93 9.0 14.5 14.8 207 | 216|218| 291 29.1 351 | 372 | 519 | 516
nonepeyHas C20/25 Vg [kN] | 96 | 88 | 7.2 160 | 144|133 236 |208|200| 440 |36.0|36.7| 416 | 468 | 673 | 67.1

=2C40/50 Vg [kN] | 96 | 88 | 8.7 160 | 144|133 236 |208|200| 440 36.0|36.7| 416 | 61.1 | 57.3 | 788
C20/25 Vg [kN] | 14.07 | 8.87 | 7.2%| 2247 |144%13.3% 32.8% |20.8720.0%| 62.7% |36.0%|36.7%| 41.6% | 48.0% | 67.3" | 67.1%
2C40/50 Vg [kN] | 14.07 | 887|877 | 2247 |14.471133% 3287 |20.87/20.07| 57.2% |36.0%36.7% 41,67 | 61.1% | 67.37 | 78.8”

PekomeHpyemsbie Harpyaku '!
Tun aHkepa FAZII8| FAZ8 |(FAZII10| FAZ10 |FAZIl12| FAZ12 | FAZII16 | FAZ16 FAZ 20 FAZ 24
gz |Ad| C gvz Ad | C gvz A | C gvz Ad | C gz | A4 | guz A4

HepacTaHyTblit 6eTOH
pacrarusaowos (0 20/25 N [kN] | 5.1 6.0 84 105 12.7 133 20.7 19.0 205 | 243 | 31.0 | 338

Harpyska

C50/60 N [kN] | 7.6 8.2 129 |130|128| 196 | 188189 314 295 31.7 | 376 | 480 | 524
nonepeuas 2020/25 Vg [kN] | 69 63 | 6.2 114 | 103| 95 169 | 149|143 314 267 262| 297 | 437 | 41.0 | 563
=2(20/25 Vg [kN] | 1007 | 637|627 | 16.07 |10.37 967 | 2347 |14.9711437 40.9” |26.7%26.2%| 29.7% | 43.7% | 41.07 | 66.3"

PacTtaHyThin 6eTOH

pactarusaiowas €20/25 Np [kN] 43 4.1 6.7 6.8 95 10.0 134 134 162 | 17.1 | 240 | 238
Harpyska

€50/60 Np [kN] 6.6 6.4 103 105 148 1541 156 208 208 2561 | 266 | 37.1 | 369
nonepeHas €20/25 Vg [kN] 6.9 63 | 62 114 103 | 95 16.9 14.9 | 143 314 267 |262| 297 | 343 | 41.0 | 479

=2C40/50 Vg [kN] | 69 | 63 | 62 114 |103| 95 169 | 149|143 314 | 257|262 297 | 437 | 410 | 56.3
C20/25 Vg [kN] | 1007 | 6.3%| 627 | 1607 |10.3%| 9.57 | 2347 |14.97 1437 37.67 |257%26.2%| 29.7% | 34.3% | 41.07 | 47.9%
2C40/50 Vg [kN] | 1007 | 637|627 | 16.07 |10.37 9567 | 2347 |14.9711437 4097 |26.7%26.2%| 29.7% | 43.7% | 41.07 | 56.3"

1 YuTeHsl koaddULMEHT 3anaca NPOYHOCTW ANA MaTepuana YM u koadduumeHT 3anaca NPOYHOCTH Mo Harpyake yL = 1,4.
KoadduumeHT sanaca npoyHocTv aAna matepuana YM saBucuT OT TMna aHkepa.

21 3T 3HaYeHUA NEeNCTBUTENbHDI, ECNIM aHKEPHbI BONT Harpy>XeH NonepeyHon CUmoi, AeNCTBYIOLLEN Mo NoBepxHOCTU 6eToHa. MeHblune
3HauyeHuA cneayeT UCNonbL30BaTk ANA TONLWMHLI Kpennerna = 15 mm (aHkep M8), = 20 mm (aHkepbl M10 1 M 12) 1 cooTBETCTBEHHO
=25 MM (aHkep M 16), a Takxke Npu KCMonb30BaHWM aHkepa C HOMWHAMNLHOW MONE3HOM ANVHOWM (tﬂx,nom) He npesbiwatowen 50 Mm.
B uenom onpepenaoLnil 1A paspyLueHna (no pessb6e 1w no Teny) AomxkeH 6biTb onpeneneH NHXeHepoM-MPOeKTUPOBLLIMKOM.
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4. HanpaBneHue Harpysku: pacta>keHue t

4.1 PaspyLuel-me CcTanu ona MakCUmMarnbHO Harpy>xeHHoOro aHkepa O

XapakTepHoe CONpOTUBIEHME U PAacyeTHOe COmnpoT ana on X aHKepoB

Tun aHkepa FAZII 8 FAZ8 FAZ1I10| FAZ10 |FAZII12| FAZ12 |FAZII16| FAZ16 FAZ 20 FAZ 24
gvz A4 c gvz A4 c gvz A4 ‘ c gvz A4 C | gz | Ad | guz | A4

Xapakrepwoe conporuanewme Npy o [kN]| 16.0 | 17.0 | 16.0 27.0 260 | 420 |390 ‘ 370| 66.0 | 730 740| 950100.0|128.0|166.0

Pacsernoe conporuanewwe  Npy o [kN]| 10.7 | 11.5| 114 | 180 | 182 | 178 | 277 264 44.0 52.9 | 63.3 | 66.2 | 91.4 | 888

4.2 PaspyluieHue B pe3ynbraTte BhipbiBa/BblAeprupaHva Osia MakCUManbHO Harpy>kKeHHoOro aHkepa

Nggp =N gd,p < Ton

XapaKTepucTuiyeckan CTOMKOCTb M NPOeKTHaA CTon b ANA oA X pos B 6eToHe C20/25

Tun aHkepa FAZII 8 FAZ8 FAZII10| FAZ10 |FAZII12| FAZ12 |FAZII16| FAZ16 FAZ 20 FAZ 24
gvz A4 c gvz A4 c gvz A4 c gvz A4 c gvz | A | gz | A4

HepactaHyTbliit 6eTOH

Xapakrepuoe conporusnenwe N°q, o, [kN]|  10.8 125 177 22.0 26.6 28.0 435 40.0 430 | 51.0| 65.0| 71.0

RRETm CIPOEED W, 1] 72 8.3 1.8 14.7 17.7 18.7 290 26.7 28.7 | 340 | 433 | 473

PacTtaHyTbIil 6eToH

XapakTepHoe conpoTwanenme Nan,p [kN]| 9.0 8.7 14.0 143 200 | 209|211 | 282 28.2 34.0 | 36.0 | 503 | 50.0

PacyetHoe conpotwanenve NURd,u [kN]| 6.0 5.8 9.3 95 133 | 139 141 18.8 18.8 22.7 | 240 | 335 | 333

4.3 PaspywieHue 6eToHa No KOHYCY U pacTpecKuMBaHue Ona aHKepa,

yCTaHOBJIEHHOrO B Hanbornee He6naronPUATHLIX YCITOBUAX
Npge=ND fyy-fo-f Moo =N3oe fun o fogp -
,C Rd,c - ‘BN 's e Rd, sp Rd,c "'b,N"'s,sp " 'csp " h
XapakrepucTuuyeckas CTOMKOCTb U MPOEKTHaA CTOMKOCTb A1 OAUHOYHbIX aHKepoB B 6eToHe C20/25
Tun aHkepa FAZII 8 FAZ8 |FAZII10| FAZ10 |FAZII12| FAZ12 |FAZII16| FAZ16 FAZ 20 FAZ 24
gvz A4 ‘ c gvz A4 ‘ c gvz A4 ‘ c gvz A4 ‘ C |guz | A4 | gz | A4

pchexr. nybuna ankeposkn o [MM] 45 60 70 85 100 125

HepactaHyTeiii 6eToH

Xapakrepkoe conporuanenme Ng - [KN] 16.7 258 325 434 55.4 715

Pacserhoe conporuenenwe  Nq, o [kN] | 112 ‘ 8.5 172 216 29.0 37.0 51.7

PacTtaHyThbIn 6eTOH

Xapakrepkoe conporusnenme Ng . [kN] 109 16.7 211 28.2 36.0 50.3

Pacserhoe conporuenenne  NOg, o [kN] 7.2 1.2 14.1 18.8 240 335

4.3.1

Fek cube (150)

Bnuaxue ApoOYHOCTUN 6eToHa npu pacta>keHuu

o 25
Knaccel npouHoctu 6etoHa | MpoyHocTk uMnuHapa Ha cxatue | MNMpoyHocTe Ky6Uuka Ha c)kaTue ®akTop BnnAHUA

fok, eyl fek, cube (150) fon
[N/mm?] [N/mm? []

C12/15 12 15 0.77

C16/20 16 20 0.89

£20/25 20 25 1.00

£25/30 25 30 1.10

€ 30/37 30 37 122

C40/50 40 50 141

C45/55 45 55 148

€ 50/60 50 60 1.55

fischer =
<<=+
94 KPEMEXHBIE CACTEMBbI COCTOHHM8H807/ZOO6


https://fischer24.ru

fischer24.ru

&

8 (800) 550-66-24

AnkepHbin 6onT fischer-FAZ

Pacuer aHkepa cornacHoO TeXHUYeCcKux ycnoBui fischer

info@fischer24.ru

4.3.2 PaspyweHue 6eToHa No KOHycy
4.3.2.1 BnuaHune oceBoOro paccToaHua

=10+ |05
Ser N
PacctosaHue s Dakrtop snuanma fg [-]
FAZII 8 FAZ8 FAZII 10 FAZ 10 FAZII 12 FAZ 12 FAZII 16 FAZ 16 FAZ 20 FAZ 24
[mm] gvz A4 ‘ c gvz A4 ‘ c gvz A4 ‘ c gvz A4 c gvz | A4 | gwz A4
35 083 |
40 0.64 0.61
45 0.66 0.63 0.61
55 0.70 0.65 0.63
60 0.71 0.67 0.64 0.62
65 0.73 0.68 0.65 0.63
75 0.77 0.71 0.68 0.64
95 0.84 0.76 0.73 0.68 0.66
120 0.93 0.83 0.79 0.73 0.70 0.66
140 1.00 0.89 0.83 0.77 0.73 0.68
160 0.94 0.88 0.81 0.77 0.71
180 1.00 0.93 0.85 0.80 0.74
210 1.00 0.90 0.85 0.78
260 1.00 0.93 0.84
300 1.00 0.89
380 1.00
ST [Mm] 35 40 40 55 45 65 60 75 95 100 | 120 | 125
Soul [mm] 140 180 210 260 300 380
HDOMEX\/TO‘-IHbIE BENUYMHLI MONy4YarTCA C MOMOLbIO NUHENHON nHTEpnonAaunn.
4.3.2.2 BnuaHue pacCTOAHUA OT Kpaa
2
fo =035 + ——+ 0.6 x—
Ser N SuN
Kpaesoe Qakrop snmanma f [-]
paccToAHue ¢ FAZII 8 FAZ8 FAZII 10 FAZ 10 FAZI1 12 FAZ 12 FAZ 1116 FAZ 16 FAZ 20 FAZ 24
[mm] oz | A4 \ [ oz | A4 \ [ oz | A4 \ [ oz | A4 \ C | gz | A4 | guz | A4
4 088 |
45 0.73 0.64
50 0.78 0.67
55 0.84 071 0.65
65 0.94 0.79 0.72 0.64
70 1.00 0.83 0.75 0.66
90 1.00 0.89 0.77
100 0.96 0.82 0.75
105 1.00 0.85 0.77
120 0.94 0.85 0.73
130 1.00 0.90 0.76
150 1.00 0.84
190 1.00
Crin [Mmm] 40 45 45 55 55 65 65 100 | 200 | 120 | 250
Sl [Mm] 70 90 105 130 150 190
HDOMG)K\/TOLIHble BENMYMHbLI MONy4aroTCA C NOMOLULbIO NUHENHOM nHTEPNONALUWUN.
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4.3.3 PactpeckuBaHue 6eToHa

4.3.3.1 BnuaHmne oceBoro paccToaHusa

N
fogp=[1.0+ 0.5

Sersp
PacctoaHue s QakTtop BAMAHNA fs,sp [-1

FAZII 8 FAZ8 FAZII 10 FAZ 10 FAZ 1112 FAZ 12 FAZ 1116 FAZ 16 FAZ 20 FAZ 24
[mm] gvz A4 ‘ c gvz A4 ‘ c gvz A4 ‘ c gvz A4 c gvz | A4 | gvz A4
35 083 |
40 0.64 0.61
45 0.66 0.63 0.61
55 0.70 0.65 0.63
60 0.71 0.67 0.64 0.62
65 0.73 0.68 0.65 0.63
75 0.77 0.71 0.68 0.64
95 0.84 0.76 0.73 0.68 0.66
120 0.93 0.83 0.79 0.73 0.70 | 067 | 0.66 -
140 1.00 0.89 0.83 0.77 0.73 | 069 | 0.68 | 0.66
160 0.94 0.88 0.81 077 | 072 | 071 | 0.68
180 1.00 0.93 0.85 080 | 0.76 | 0.74 | 0.70
210 1.00 0.90 085 | 0.79 | 078 | 0.73
260 1.00 093 | 086 | 0.84 | 0.79
300 1.00 | 092 | 0.89 | 0.83
360 1.00 | 097 | 0.90
380 1.00 | 0.92
450 1.00
Smin vl | 3 | 40 4 55 45 65 60 75 95 | 100 | 120 | 125
Sersp [Mm] 140 180 210 260 300 | 360 | 380 | 450
I_IDOMEX\/TOLIHbIe BENMYNHbI NONy4yatoTCA C MOMOLLbIO NNHENHoN nHTEPpNONAUNK
4.3.3.2 BnuaHMe KpaeBoro paccToaHuA

2

fogp = 035 + ——+ 0.6 x—

Sorsp Sorsp
Kpaesoe QakTtop BAMAHWA fc,sp [-1
paccroaHue ¢ FAZII 8 FAZ 8 FAZII 10 FAZ 10 FAZ 1112 FAZ 12 FAZ 1116 FAZ 16 FAZ 20 FAZ 24
[mm] gvz A4 ‘ c gvz A4 ‘ c gvz A4 ‘ c gvz A4 ‘ c gvz | A4 | gwz A4
40 088 |
45 0.73 0.64
50 0.78 0.67
55 0.84 071 0.65
65 0.94 0.79 0.72 0.64
70 1.00 0.83 0.76 0.66
90 1.00 0.89 0.77
100 0.96 0.82 075
105 1.00 0.85 0.77
120 0.94 0.85 0.73
130 1.00 0.90 0.76
150 1.00 0.84
190 1.00
Comin [mm] 40 45 45 55 55 65 65 100 | 200 | 120 | 250
Corsp [mm] 70 90 106 130 160 | 180 | 190 | 225

HDOMG)K\/TOLIHbIB BENMYMHbLI MONy4yaroTCA C NOMOLULbIO NUHENHOoM nHTEPNONAUUN.
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4.3.3.3 BnuAaHue TonwmHbl 6€TOHHOrO anemMeHTa

2
=l <
2 -hg

TonwwunHa b Qakrop enuanms fy, [-]

[Mm] FAZII8 +FAZ 8 FAZ1110+FAZ 10 FAZ1112 +FAZ 12 FAZ 1116 + FAZ 16 FAZ 20 FAZ 24

100 1.07

120 1.21 1.00

140 1.34 1.1 1.00

150 141 1.16 1.06

160 147 1.21 1.09

170 1.50 1.26 1.14 1.00

180 131 1.18 1.04

200 141 127 1 1.00

220 1.50 1.35 1.19 1.07

250 147 1.29 1.16 1.00

260 1.50 1.33 1.19 1.03

300 1.46 131 1.13

320 1.50 1.37 1.18

380 1.50 1.32

400 137

460 1.50

hoin [mm] 100 120 140 170 200 250

[MpoMeXXyTOUHbIE BENMMYMHBI MONYYaIOTCA C MOMOLLLIO MUHENHOW MHTEPNONALIMN

b. HanpaBneHMe Harpys3ku: nonepedHasn

5.1 PaspyLueHMe no ctanu AnAa MmakcumarnbHO Harpy>keHHoro aHkepa ®

XapakTepHoe 1 pacyeTHOe COMNpOTMBEeHNE ANIA OAUHOYHbLIX aHKEPOB

Tun aHkepa FAZII 8 FAZ8 |FAZII10| FAZ10 |FAZN12| FAZ12 |FAZII16| FAZ16 FAZ 20 FAZ 24
gvz Ad | C gvz A4 c gvz A4 c gvz A4 C |gvuz | Ad | gz | A4

Xapakrepwoe conporuanenme \py o [kN] | 12.0 | 11.0|13.0| 200 | 180|200 | 290 | 260|300 | 550 | 450|550 | 520|770 86.0 123.0
18.0" |11.0"|13.0"| 28.0" |18.0"|20.0"| 41.0" |26.0"|30.0"| 71.5" |45.0"|565.0"|562.0"|77.0"|86.0"(123.0"

Pacsernoe conporusnenme Vg, o [kN]| 9.8 88 | 87 160 | 144|133 | 236 | 208|200 | 440 |36.0|36.7|41.6|61.1|573|788
140" |88"|87"| 224" |144"133"| 328" |208"|202"| 567.0" |36.0"|36.7"|416"|61.1"|57.3"|78.8"

3TN gHayeHUA OeNCTBUTESNbHLI, €CNN aHKepHbIl BONT Harpy>xxeH MornepeyYyHor cunomn, OencTBylolen Nno NoBepxHOCTH
6eToHa. MeHbLUMe 3HaYeHUA crnefyeT UCMOoNbL30BaTb ANA TOMLWMWHbLL KpenneHua = 15 mm (aHkep M8), = 20 Mm (aHkepbl
M10 1 M12) n cootBetcTBeHHO = 25 MM (aHkep M16), a Tak>ke Npu NCNoNbL30BaHUM aHKepa C HOMUHaNbLHON NoNe3Homn
LAUHON (iy nom) HE Npesbiwaoient 50 Mm. B uenom onpegensiowmnii Bugd paspylieHua (no pess6e v no teny) AonxeH

6bITb ONpeaeneH NHXeHepPoOM-NMPOEKTUPOBLLUNKOM.

5.2

_y 0
VHd.cp VRd,cp

X fpy xfg xf,

XapakTepHoe U pacyeTHoe CONpPOTUBIIEHNE ANIA OAMHOYHLIX aHKepoB B 6eToHe C20/25

Pblua>kHoe paspylLueHue OnAa aHKepa, ycTaHOBIeHHOro B Hanbonee He6NaronPUATHLIX YCITOBUAX

Twun aHkepa FAZII 8 FAZ8 FAZII 10 FAZ 10 FAZII12| FAZ12 |FAZII16 FAZ 16 FAZ 20 FAZ 24
gvz M| C gvz A4 c gvz A4 c gvz A4 Cc gvz | A4 | gz ‘ A4
pchexr. ry6una aukeposkn e [Mm] 45 60 70 85 100 125
HepacTaHyTbiit 6eToH ‘
Xapakrepuoe conporuenee \fgy . [kN] 335 16.7 | 567 515 779 64.9 1218 86.9 110.9 1565.0
Pacsernoe conporunenwe gy o [kN] 22.3 12| 378 344 52.0 433 81.1 57.9 739 1033
PacTtaHyTbIh 6eToH
XapakTepHoe conpoTusnenme VUHk,l:p [kN] 21.7 109 | 368 335 50.6 422 790 56.4 72.0 100.6
PacyeTHoe conpoTwanenne VURd,Dp [kN] 145 7.2 245 223 337 281 52.7 376 48.0 67.1
fischer =
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5.3 OTkon Kpaa 6eToHa ANA aHKepa, YCTaHOB/IEHHOTO B HE6GNaronpUATHLIX YCNOBUAX

_ 0 n
Viede = Vage X foy Xfay Xfg v

XapakTepHoe 1 pacyeTHOe COMpPOTUBIIEHNE ANA OAUHOYHbIX aHkepoB B 6eToHe C20/25, ycTaHOBNEHHbIX OKOSO Kpas
Ha PacCToAHMM Coin

Tun aHkepa FAZ1I 8 FAZ8 FAZII10| FAZ10 |FAZII12| FAZ12 |FAZII16| FAZ16 FAZ 20 FAZ 24
gvz A4 Cc gvz Ad | C gvz Ad | C gvz A4 Cc gz | Ad | gz | A4

HepactaHyTbiit 6eTOH

Muy. kpaesoe paccroswwe ¢ . [mm]| 40 50 45 55 55 65 65 85 130 | 200 | 150 | 250

Xapakrepwoe conporuanenme \%q, o [kN] | 3.2 44 43 5.8 6.3 8.1 9.2 138 288 | 50.5 | 394 | 849

Pacsernoe conporwanenme  \p, o [kN] | 2.1 3.0 29 39 42 5.4 6.1 9.2 19.2 | 366 | 26.3 | 56.6

PactaHyTbii 6€TOH

Muk. kpaesoe paccrosme ¢ . [mm]| 40 45 45 65 55 65 65 65 100 | 200 | 120 | 250

Xapakrepkoe conporuanenme \%, - [kN] | 2.3 2.1 3.1 42 45 58 6.6 6.6 139 | 39.3 | 20.2 | 60.6

Pacsernoe conporuenenne  \p, - [kN] 15 18 20 28 3.0 39 44 44 93 | 262 | 134 | 404

4 5.3.1 BnuaHue npoyHocTM 6eTOHa B criyyae rorepeyHon Harpysku

fck ,cube (150)

ho 25
Knaccel npouHoctu 6etoHa | MpoyHocTb uunuHppa Ha cxatue | NMpoyHocTb Ky6uka Ha cxatue ®dakrop BnuAHUA

fek. cyl fek. cube (150) fo.v
[N/mm?] [N/mm?] []

C12/15 12 15 0.77

£16/20 16 20 0.89 @

£20/25 20 2 1.00

£26/30 2% 30 1.10

£30/37 30 37 122

£40/50 40 50 141

£45/55 45 55 148

£50/60 50 80 156

5.3.2 BnuaHue HanpaBneHusa AeNCTBUA HarpysKku

fOL,V =10 ma (° < oy < BR°
1
fy=— ' am 5 < oy SU0°
cos oy + 0.5 -sin oy
p— o )
foy =20 am 90° < oLy <180
Yron oy QakTop Bnuanmsa fy, v/

[ o 3
3oma 1: 0°-55° 100 ora
3oHa 2: 60° 1.07
3oHa 2: 70° 1.23
3oHa 2: 80° 1.50
3oHa 2: 85° 1.71
3oHa 3: 90°-180° 2.00
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5.3.3 BnuaHue oceBbiX U KpaeBbIX PAacCTOAHUIA
5.3.3.1 Ha opuHOuHbBI aHKep BRUAET TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢

[na TonwmHel 6etorah < 1.5 - ¢

n=1
fsc,\/ =

(DakTop ana ogHoro aHkepa fse V"

Paccroanue ot kpaa = ¢/c,i, wm (h/1.5)/cin

1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 32 34 3.6 38 4.0
1.00 | 1.31 166 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 8.00
MpomesxyToUuHbIe BENMMYMHBI MOMyYatoTCA C MOMOLLLIO NUHEMHON MHTEePNONALNN.
5.3.3.2 Ha aHkepHyio napy BNUAET TONMbKO OAUH Kpan
[na TonwmnHel 6eToHah2 1.5 - ¢ [Ona TonwmHel 6etoHah < 1.5 - ¢
1 oceBbIx paccToaHUt s S 3 - ¢ 1 oceBbix paccToaHMt s £ 4.5 - h
h
i n=2 _3-:C*s =2 _2-h*s s 4
stV Th fse v :ﬁx o
min min min
Onas>3-c Onas>45-h
h
=2 _ i ﬂ:zzfif)-h X1‘—5
sc,V s,V
B-Coin | Coin
Mpome>xyTok (DakTop ana aHKepHoI napsbl fsc'V" =
$/Cmin Paccroanue ot kpaa = c/cpi, wm (h/1.5)/c,in
1.0 1.2 14 1.6 18 2.0 22 24 2.6 28 3.0 32 34 3.6 38 4.0
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 212 2.36 2.62 2.89 316 | 344 | 373 | 403 | 433
15 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 3.60 | 389 | 4.19 4.50
20 0.83 1.02 122 143 1.65 1.89 2.13 238 263 2.90 3.18 346 | 375 | 4056 | 435 | 467
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 3.32 361 3.90 | 421 | 452 | 483
3.0 1.00 1.20 142 1.64 1.88 2.12 237 2.63 2.90 3.18 3.46 376 | 4.06 | 436 | 4.68 5.00
35 1.30 1.62 1.75 1.99 224 2.50 2.76 3.04 332 361 391 421 452 | 484 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.7 346 i 4056 | 436 | 4.68 | 5.00 5.33
45 1.96 2.21 247 2.74 3.02 331 3.60 3.90 420 | 452 | 484 | 517 5.50
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
55 2.1 2.99 3.28 3.57 3.88 419 450 | 482 515 | 549 5.83
6.0 283 | 311 | 341 | 371 | 402 | 433 | 465 | 498 | 531 | 565 | 6.00
6.5 3.24 3.64 3.84 4.16 447 4.80 513 547 | 582 6.17
10 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 4.76 5.10 644 | 579 | 6.14 | 650
8.0 4.57 491 525 | 5.59 595 | 630 | 6.67
8.5 5.05 540 675 | 6.10 | 647 6.83
9.0 5.20 555 | 590 | 626 | 6.63 7.00
9.5 5.69 605 | 642 | 679 1.17
10.0 6.21 6.58 | 6.95 7.33
11.0 7.28 1.67
12.0 8.00
I_IpomexyTquble BENMYNHbI NONy4yatoTCA C MOMOLLbLIO nMNHEenHon nHTEPNONAUNK..
fischer =
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5.3.3.3 Ha pap aHkepoB BnusAeT TONbKO OAUH Kpan

[na TonwwmHel 6etorahz 1.5 - ¢
1 0ceBbix paccToaHni s S 3 - ¢

n>2  SC*StSp st

fsc,V

3-n *C min

Onas>3.c > s'=3.¢

n>p 3 LSSy eyt

f
v
5 30 pin

@ N = YUCNO Harpy>XeHHbIX aHKEepPOoB

[na TonwmHel 6etorah < 1.5 - ¢
1 oceBbix paccToaHuii s £ 4.5 - h

omr _Lhesyrsp st
sV~

30ty

Onas>45-h - s'=45-h

i n>2 _ 2 -h +S/H + 5/1,2 + S/m +..
s,V - :

3:n-cpip

0O606LeHne Tpebyembix MPOBEPOK:

6.1 Taroeaa Harpyska: NhSd

6.2 MonepeyHas Harpyska: VhSd

£ NRq = MeHblUee U3 NRd,s: NRd,p; NRg,c: NRd,sp

H] VR4 = MeHbluee u3 VRd,s;de,cp ! VRd,c

63 KOMGMHMPOBBHHBH pacTtAarueBaloLlan U NonepeyHana Harpyska:
h h
N Vv
B I < 12
Npg Vg

NhSd H VhSd = pacTarMBaiowlan (monepeyHas) cocTasnaoLmne Harpy3kun

NRd: VRd

Ha OQMHOYHbLINA aHKep.

= 3Ha4yeHuA pac4yeTHOro conpoTUBJIEHUA C YY4ETOM 3anacoB NPOYHOCTHU.

fischer=
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7. NocnepoBaTenbHOCTbL MOHTaX<a

8. XapaKTepucTMKu aHKepoB

Tun aHkepa FAZ1I 8 FAZ8 |FAZII10| FAZ10 |FAZII12| FAZ12 |FAZII16| FAZ16 FAZ 20 FAZ 24

oz | A4 \ C| oz | A4 \ C| gz |A4 \ C| gz |A4 \ c |oguz \ A4 | guz \ A4
Muametp pesb6bi M8 M10 M12 M 16 M 20 M24
HomnxanbHbii auametp ceepnenns oteepcris  dy  [mm] 8 10 12 16 20 24
TnyGuHa coepnenns oTsepcris hy [mm]| 85 | 65 % | 8 0 | 9% 10 | 115 130 165
IhdheKTHBHAA FNYOUHA GHKEPOBKM heg  [Mm] 45 60 70 85 100 125
Tny6uHa 0TBEPCTUA ANS (KBO3HOTO MOHTAXA Id [MM] Id = hI Uy
OTBepcTHe ¢ 3030pOM B NPUKPENNAEMON AETANH df [Mm] =9 =12 =14 =18 <22 =26
Paswep nop knioy SW [mm] 13 17 19 24 30 36
TpeGyembin MOMEHT 3aTAXKH Tinst [Nm] 20 45 60 110 200 270
MusuwonHos Tonuwka Getoworo anewenta b . [v] 100 120 140 170 200 250
HepactaHyTbiit 6eToH
Munumansroe ocesoe paccrosme Spin [MMm]| 40 50 40 55 50 65 60 75 95 | 100 | 120 | 126
AN KpOEBbIX PACCTOSHMA forc [mm]| 60 50 60 70 70 100 95 120 200 | 200 | 200 | 250
MunumansHoe kpaesoe paccrosue Cin [MM]| 40 50 45 55 55 65 65 85 130 | 200 | 150 | 250
AN 0(8BOTO PACCTORHUS fors [mm]| 100 50 80 120 110 150 150 165 2451100 | 270 | 125
PactaHyTbiv 6eToH '
MukumansHoe ocesoe paccrosue Smin [Mm]| 35 40 40 55 45 65 60 75 95 | 100 | 120 | 126
AN KPaeBbIX PaCCTOSHMA forc [mm]| 50 50 55 70 70 75 95 100 160 | 200 | 165 | 250
MukumansHoe Kpaesoe paccroskne Cin [Mm]| 40 45 45 55 55 65 65 65 100 | 200 | 120 | 250
AN 0CEBOT0 PACCTOAHHA fors [mm]| 70 60 80 90 110 100 150 175 220|100 | 220 | 125
D MpomMexyToUHble 3HAYEHWA MOMYYalTCA C MOMOLLLIO IMHENHON UHTEPMONALNN.

= ®
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9. MexaHuyeckmne xapakTepucTukm

Tun aHkepa FAZII8 | FAZ8 |FAZII10| FAZ10 |FAZII12| FAZ12 |FAZII16| FAZ 16 | FAZ20 | FAZ24
gvz Ad| C gvz M| C gvz A C gvz A4 ‘ c gvz‘ A4 | gvz ‘ A4
Mnowanb Hanpsxentoro As [mm? | 211 22.9 36.3 385 554 56.7 88.3 105.7 158.4 2378
TIONEPEHHOTO Ce4eHIs KOHYCa
Momen conpoTnanens Kokyca Gonta W [mm’] | 138 1565 309 33.7 58.2 60.3 116.9 163.2 2811 5172
Mpenen Tekyuectu kokyca 6onTa fy [N/mm?] 600 | 600|600 | 600 |650|600| 600 |600|600| 600 |500 600|480 |355 |500 450
Mlpenen NpouHOCTH Kokyca fy IN/mMm?)| 750 | 740|700 | 750 | 740|700 | 750 |740|700| 750 | 690|700 |600 | 540 | 540 | 700
Mnowane Hanpsxenkoro As [vm?] | 366 36.6 58.0 58.0 843 84.3 157.0 167.0 2450 353.0
TIONepeyHOT0 CedeHns pes bl
Mowmen conpoTunenns pessGel W [mm] | 312 31.2 62.3 62.3 109.2 109.2 2715 2715 540.9 935.0
Mpenen Tekyuectu pesb6oBoit 4acTn fy [N/mm?] 560 | 500|600 | 560 |500|600| 560 |500|600| 560 |460 (600|480 |355 | 500 450
Mpenen npounocTh pesb6osoi YacTn fy IN/mm?)f 700 | 625|700 700 |625|700| 700 |625(700| 700 |575 700|600 |540 | 540|700

10. KpuBble «Harpyska-cMeLLieHUe) B cliyyae pacTArMBaioLiein Harpyaku B 6eToHe 6e3 TpelmnH
(fek cube (200) = 30 N/mm?)

5o HarpyzKa [H) 4o Harpysra lkH) 5o Harpyaa (kH)

30

10 20
20
5 10
10
0 0 0
0 25 5 75 10 0 5 10 15 20 25 0 25 5 75 10
CmewweHue [mm] CmeuweHue [mm] Cmewerme [Mm]
Harpyska [kH] Harpys3ka [kH] Harpyska [kH]
60 [ 80 By’ 150 TRy

m FAZ 16 FAZ 20 FAZ 24

50 125
% o

40 / 100 /Y

) ) . % ﬁv\

20 50

20
10 25
0 ———————— 0 0
0 5 10 15 20 25 30 0 5 10 15 20 0 5 10 15 20 25
Cmewerue [Mm] Cmeusere [um] Cmeuere [Mm]
= ®
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5.1 Tunb

kL2

e

-
R T

VIHbekumMoHHbIN cocTaB FISV 360 Swu FISVS 360 S MHbekumnorHsii coctas FISV 950 Sn FISVS 9560 S

-

Cratnueckuin cmecutens FIS S

OnucaHune

VIHbekunoHHbIM cocTaB fischer FIS V aBnaeTtca He conepXallumm cTMpon rubpuaHbLIM pacTBo-
POM, KOTOPbIA COCTOUT U3 OPraHnMYeckoro CBA3YIOLLIEro BellecTBa (BUHMNACTEP) 1 MUHeparnb-
HOro cBAgytoLLlero maTepuana (LemeHT). O6a KOMMOHeHTa TLLaTelbHO NepemMeLLnBatoTCa Apyr ¢
IpYyrom BHyTpu cTaTnyeckoro cmecutena FIS S.

I'Ipeumyu.l.eCTBa no cpaBHEHUKo C CUHTeTU4eCKuMun coctaBamm

® Bbicokas TemnepaTypHas CTOMKOCTb MO CPAaBHEHWIO C 3MOKCUAHBIMW, MOMMACTEPOBLIMM
N BUHUNISCTEPOBBLIMM MOIMMEPHBIMM CMOMaMM.

[ToBbILLEHHaA XxMMmnyeckan CTOMKOCTb.

YMeHblieHHan ycamka.

[ToHW>XeHHan YyBCTBUTENBHOCTb K CTEMEHM OYNCTKN OTBEPCTUA.

[MonnumepHas cMona MMeeT LLENOYHbIE CBONCTBA, YTO 0b6ecrneynBaeT MoBbILLEHHYO
CTOMKOCTb K KOPPO3UK.

MoBbieHHanA 1 6onee ctabunbHana HecyLLaa crnocobHOCTb.

I'Ipeumyu.l.eCTBa no cpaBHEHUI0 C MUHepanbHbIMU pacTBOpamMu

® [ornee KOPOTKOE BPEMA OTBEPXKOEHNA.
® [IpocTan ycTtaHoBKa b6narofnapa ynakoBke B crieluasnbHble KapTpumkKu.

fischer =
256 KPEMEXHBIE CACTEMBbI COCTOHHM8H807/2006



https://fischer24.ru

fischer24.ru

&

8 (800) 550-66-24

info@fischer24.ru
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5.2 MpumeHeHune

Y ONMHEHNE KOHCOMbHbIX MANUT 1 PEMOHT KpaeB
nanT.

3orHyTas apmaTypa MoxXeT ObITb Nerko ycra-
HOBJeHa ¢ noMolLLblo pactBopa FIS V.

HauanbHble NPpyTKW ONA yannHeHna 6ETOHHbIX
CTeH

YCcTaHOoBKa HavyanbHbIX NMPYTKOB ANA 3aKPbITUA
npoemoB

AHKeprIe CUCTEMbI ONA KpenneHna necCTtHnY-
HbIX MPONeToB

MoncoennHeHWe KOHCOMbHLIX MAMT K Kpato
6ETOHHOrO Mofla C WCMoNb30BaHWEM MPUCO-
eVHEeHHON BHAXNeCT apMaTypbil.

HauanbHble NpyTKW OnAa 6ETOHHbIX KOMTOHH

CocrosHume Ha 01/2006
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5.3 XapaKTepucTUKM U NpeumMyLiecTea

CokpallieHne BpemMeHn U CToMmocTu paboT
No CpaBHEHUIO C TPagULMOHHBbIM npobusa-
HMeM GeToHa M BO3MOXHOCTb 3h(EKTUBHOIO
MCMOmNb30BaHUsi BETOHHBIX ANIEMEHTOB.

® [locnegosatenbHoe W rubkoe mMnaHnposa-
HVe MO3BOMNSET Nerko BapbUpoBaTb CrMocobbl
NPUMEHEHUs1 N JOBOMbHO NPOCTO BbINOMHATL
YAJVHEHVE 3NeMEHTOB 34aHUN.

® YcTaHOBMEHHblE MapameTpbl B COOTBETCTBUM
C AOKYMeHTaMu 06 MCMbITaHWSAX U JOMYyCKaXx.

® [IpoekTnpoBaHne B cooTtBeTcTBUM C EC2
aHanorMyHo 3aMOHOMUYEHHBIM apMaTypHbIM
npyTkam.

® [lonvMmepHasi cMona UMeeT LUeNoYHbIe CBOWC-
TBa, YTO 0b6ecrneynBaeT MoBbILLEHHYIO KOPPO-
3MOHHYI0 CTOMKOCTb.

5.4 YctaHoBKa

® [IpoLecc cBeprieHusi OTBEPCTUS
PacnonoxeHne To4ek cBepneHus OTBepCTUi
OOIKHbI ObITb  onpefeneHbl MHXEHEePOM-NPoekK-
TUPOBLLMKOM.

[na obecneyeHnss TOYHOW napannenbHOCTU
OTHOCUTENBHO CYLLECTBYHIOLLEN NMOBEPXHOCTM Mpu
CBeprieHnn oTBepCTUiA Npeanaraercs npucnocob-
nenue fischer, koTopoe rapaHTUpyeT, 4TO Benu-
YMHbI OTKIOHEHMS1 He npeBbiwaet 2 %.

| —

® [poayBka NPOCBEPNEHHONO OTBEPCTUS
MpoceeprneHHoe oTBEpCTME AOMKHO GbiTb Mpo-
AyTo 3 pasa OT iHa OTBEPCTHS CXKaTblM BO3[yXOM
C NMoMoLLblo NHeBMaTnyeckoro nuctonerta fischer
(cxkaTbll Bo3gyx nof AasneHnem = 6 6ap, 6e3
npumecu macna).

® OuyucTka LWETKON NPOCBEPNEHHOTO OTBEPCTUS.
MpoceepneHHoe oTBEPCTUE AOMKHO ObITh 3 pasa
NPOYMLLEHO CneumanbHON NPOBONTOYHOW LLETKOM

fisher n3 HepxxaBetoLLen ctanu.

[ -'. q = - - =

3x"

@ [loBTOpHas NpoayBKa NPOCBEPNEHHOIO
oTBEPCTUS

MpocBepneHHoe oTBEpCTUE OOMKHO GbiTb Mpo-

AyTo elle 3 pa3a OT AHa OTBEPCTUS CXaTbiM BO3-

ZJYXOM C MOMOLLbIO MHEBMATUYECKOTO NUCTONeTa

fischer (cxatbin BO3gyx noa AasneHwem = 6 6ap,

6e3 npvmecy macna).

® /HbeunpoBaHue rmbpuaHoro pacteopa FIS V.
[MpocBepneHHoe 0TBEpPCTHE 3aMNONHSETCS PacTBO-
pom FIS V, HaunHasa co gHa.

MpurcnocobneHve Ans BNPbICKMBAHUA KOMMAHWN
Fischer nprcoeanHseTcs K KOHLY YANMHUTENbHOMO
cornna. [Mpv aToM co3aaeTcs NpOTMBOAaBIIEHNE BO
n3bexaHne obpasoBaHUsi NOObLIX My3blIPbKOB BO3-
ayxa.

® BcTaBka apMaTypHOro CTepxHst

ApMaTypHbIii CTEpXeHb BCTaBMsSeTCs B OTBep-
CTMe C NpUnoXeHvem GOrbLLIOTO YCUNWUS OAHO-
BPEMEHHO C MOBOPOTOM BOKPYr OCW MpyTKa.
Mocne 3aTBepaeBaHust pacTBopa k apMaTypHOMy
CTEPXHIO MOXET GbITb NPUIIOXKeHa Harpyska.
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[na obecneyeHnss ONTUMAanbHOW YCTaHOBKM
apmaTypHbIX cTepxHen komnanus Fischer npeg-
naraeT NosHbIN HAbop NHCTPYMEHTOB.

® CuCTeMHbIN HAabop MHCTPYMEHTOB

...COOepXunT Bce HeobxoauMble npmcnoco6neva
AOnNsA BbINONHEHUA npaBm‘leon YCTaHOBKM.

B Habope MHCTpyMEHTOB copepxaTcsi crnepyto-
LMe NpMCNocobneHuns: HanpaenstoLLlee yCTPOoiiC-
TBO ANA CBepneHud, yanuHutTenn Ona cranbHbIX
LETOK,  BbINPECCOBOYHOE WHBEKUMOHHOE Mpu-
cnocobnexune, Tpybka ANs OYUCTKM OTBEPCTUNA
NpoAYBKOW, CTanbHble LWETKN U Apyrie nonesHble
MHCTPYMeHTbI. B Habope Taioke MMetoTCs MHCTPYK-
LMW MO MOHTaXY W KOHTPOIbHbIA CMUCOK AOKY-
MEHTOB, OTHOCALLNXCA K MpoLecCy YyCTaHOBKN.

® HanpaenstoLlee yCTPOWCTBO A CBEPNEHUS

. SIBNSIeTCA YacTblo cucTemHoro Habopa. OHo
ABNAETCA BCromMoratesrbHbIM I'IpI/ICI'IOCOGJ'IeHI/IeM
M ucnonb3yeTcst Anst Toro, 4tobel obecneynTb
MUHMUMasbHbIE OTKIOHEHMS OT Tpebyemoro nomno-
XKEeHUS1 1 HanpaBrieHusl cBeprneHust (CM. nepBbin
PVCYHOK B MHCTPYKLMM MO YCTaHOBKE).
® lleTkn

obecrneurBaloT COOTBETCTBYIOLLYID OYUCTKY

CTEHOK OTBepCTWi. Mcnonb3oBaHue MpOBOMOY-
HbIX LLEETOK 13 HEpXXaBeoLLEN cTanu, rapaHTupyeT
nosiHoe yAarneHune nbinu, BO3HVKaKLLen B pesyrb-
TaTe cBepreHus.

® VIHBEKUMOHHbIE MUCTOMEThI rapaHTUpYHOT Bbl-
[aBnvBaHue cocTaBa 6e3 NpUIoXeHNs 3HaYMTe b-
HbIX ycunuid (T.e. 6e3 3amMeTHOM YTOMIISIEMOCTM
pabouyero). [ns BbinonHeHus Hebonblumx paboT
npefnaraeTcs py4Hoi NUCTONET, a Ansi npodeccu-
OHarnbHOro BbINoHeHUst 6ornbLUMX 06bEMOB paboT
UCMOnNb3yeTcsi MTHEBMATUYECKWI MCTONET.

® BcrnomoraTenbHoe MHbEKLIMOHHOE YCTPOMCTBO
... obrneryaet 3anonHeHne oTBepcTuin 6e3 obpa-
30BaHMsl BO3AYLIHbIX My3bIPbKOB. YCTPOMCTBO
NPUCOEAMHSIETCS K KOHLLY YANMUHUTENBHOTO conna.
MpumeHeHVe 3Toro MpUcnocobrneHnst No3eonsieT
Nerko NoyvyBCTBOBaTHL NPOTVMBOAABIIEHME.

® YanuHuTenbHbIN WwnaHr FIS
no3sonseT nodaBaTb MMBpUAHLIA pacTBop K
OCHOBaHWIO NPOCBEPSIEHHOTO OTBEPCTUS

® CneumnanbHoe 3y6uno no KamHio

... MCMonb3yeTcs ANs Toro, YTobbl yaanuTb Hachl-
LLEEHHYIO YITEKUCIIOTON BHELLHIOW MOBEPXHOCTb
6eToHa M OOHaXWTb OCHOBHOW MaTtepuvan, Aabbl
obecneunTb XopoLlee MOBEPXHOCTHOE cLenne-
HMe ©6eToHa, 4TO HeoGxoaMMO ANs nepedayn
ronepeyHbIX Harpy3ok.
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Tabnvua 5.1:
Bpewmsi cxBaTbiBaHUS

Temnepatypa Bpewms cxBatsiBaHnA [MuH.]
GeToHa FISV FISVS

+ 5°C 9
+10°C 6 18
+15°C 4 12
+20°C 3 9
+25°C 2.5 7
+40°C* 2 4

) MNpu Temnepatypax Bosayxa Beitwe 30°C - 40°C kapTpuaxm

AOMKHBI 6bITh OXNaxaeHsl 0o Temnepatypel 15°C - 20°C (B
cocyfe C XONOAHOM BOAOKM N B XONOAUIBHYIKE).

Tabnwuua 5.2:
Bpewms oTBepxxaeHus

Temnepatypa Bpewms cxBaTtsiBaHnA [MuH.]
GeToHa FISV FISVS
- 5 360

0°C 180 360
& B 90 180
+10°C 80 120
+156°C 60 90
+20°C 50 60
+25°C 40 45
+30°C 35 35
+40°C 25 25

VEIsv
v rnybuHa aHKepHOro

Tpebyembii 06bEM COCTaBa

p 2 2
Viasy = 4 ‘(do'ds)‘I = lee by

roe:

obbem cocTaea [Mn],

KpenneHus [cm],

dg = AnameTp ceepna [MM],
dg = avameTp apmaTypHOro
npyTka [Mm].

Tabnuua 5.3:

KoatbcpuumeHT k ans BblumcneHns obbema coctasa V gig v

Mpumep:

ApmaTypHbIi NpyToK AnametpoM dg = 20 mMm
pormkeH ObiTb ycTaHoBREH Ha rmy6uHy 850 Mm.
TpebyeMmblil 06bEM XMMUYECKOTO COCTaBa PaBEH:
VEisy =k* Iy, =1.77mn/cm « 85 cm

=150.45 mn

5.5. Pacuer
5.5.1 OCHOBHbI€ NONOXeHUs

[Ons onpeneneHvs yctaHaBnvBaembiX apmatyp-
HbIX CBS30K, paboTalolMX Ha pacTsikeHWe, ume-
loTcsa ABa MeTofa pacyeTa:

® Pacuet gnsa cnyyast HeapMmnpoBaHHoro 6eToHa
(Teopusi aHKkepoB).

Harpysku nepegatotcs B 6€TOH 3a CHET MPOYHOCTM
CBSI30K Ha pacTsikeHve. Bo3MOXHbIMU Tunamm
paspyLUeHus ABNsOTCA paspbiB 6eToHa, BbiTac-
KMBaHWe aHkepa M3 MPOCBEPSIEHHOIO OTBEPCTUS
1 paspyleHue ctanu. [poeKkTupoBaHMe MOXeT
ObITb BbINOSIHEHO B COOTBETCTBUM C MeTogom CC
(cMm. npunoxeHue A).

® Pacuet ans crnyvasi apMmpoBaHHoro 6eToHa.

Harpyska nepegaetcsi B umetoLLytocs apmarypy
Yyepes paboTatoLme Ha cxxaTue aneMeHThl. Pacyet
BbIMOMHAETCS @HaNorM4HO pacyeTy 3anmBaeMbiX
6eToHOM apmaTypHbIX cTepxHew. B nocnegyto-
LMX paspenax AaHHOro pykoBOACTBA MO pacye-
Tam pedb OyAeT MATU UCKMIOYUTENbHO O pacyeTe
apmupoBaHHoro 6eToHa Ha ocHoBe metoaa EC2.

®opMynbl ¥ NpaBuIia KOHCTPYUPOBAHWS OCHOBAHbI
Ha MPEeAroroKeHUM, YTO rnepefada Harpysok,
Hanpumep, K oropam, cooTseTcTeyeT Tpe6osa-
HVUSIM HOPM 4111 apMupoBaHHoro GetoHa. Tawke
[OMKHbI  COBMIOAATLCA  HaUMOHarbHbIE HOPMbI,
€CIV OHU VMEIOTCS.

Pesynbrathl, Mony4yeHHble B XOA4E BbIMOMHEHWS
LUMPOKOW Cepun MUCNbITaHWI, MOKa3blBalOT, YTO
XapaKTepUCTUKM CLENNeHust ycTaHaBnMBaeMblxX
apMaTypHbIX CBSI30K, KOTOpble KpensTcs B 6eToHe
Knacca npoyHoctu Bnnotb Ao C30/37 ¢ nomo-
Wwbto pactBopa FIS V He otnuyarTcs OT xapak-
TEPUCTUK apMaTypbl 3anuBaemoi 6eToHoM, npu
YCMOBUM, 4YTO YCTaHOBKAa apMaTypHbIX CBA3OK OCY-
LLLeCTBNSIETCS B COOTBETCTBUM C MHCTPYKLUSIMU MO
ycTaHoBke komnanum Fischer.

Tiamerp apwarypHoro npyTa [wu] [ 10 12
Iwawerp csepna d [uu] 12 14 16
Kosbdpmuent k ans TpeGyemoro oGbema cocrasa [wn/cu] 063 075 0.88

14 16 20 25 28 32
18 20 25 30 35 40
1.01 113 1.77 2.16 3.46 4.52
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GB ofbuweMm cnyvae pacyeT ycTaHaBnuBaeMbIX
apmaTypHbIX CBA30K W COEAMHEHWIA BHaxmect
MOXeT ObITb BbINOMHEHO B COOTBETCTBUM C METO-
nom EC2. lMpu 3TOM MMEHTCA TOMbKO HEKOTO-
pble He3HayuTenbHble OTMMYMSA, OTHOCALLMECS K
YCINOBUSIM MPUMEHEHUS, HAaNpUMep, KacarLwmecs
MWHUMAaSIbHOW ANNHBI aHKEPOBKM, NMOBEAEHUS NPU
noxape v MMHUMarbHOM TOMLLMHbI Criosi 6eToHa.

[Mpy NpoeKTMpoBaHNN He PeKOMEHAYETCS UCMOMb-
30BaTb Oonee BbICOKOW CTENEHN CLEMNMEHNs, Yem
3TO onpefeneHo B HaUMOHarbHbIX HOpPMax, Tak
Kak B pesynbrate 3TOro MOXHO OXuAaTb 3Ha-
YNTENbHOIMO YBENMUYEHWUS BENUYUHBbI CMEeLLEeHUs
CTEPXKHEN.

5.5.2 YactuuHble ko3ppULMEHTDI
3anaca NPo4YHOCTMU ANA pPas3fMyHbIX

BO34eNCTBUN

YactnuHble k03 uULUMEHTbI 3anaca MpPOYHOCTU
ONst pasnuyHbIX BO3OENCTBMIA MOryT BbITb ycTa-
HOBMEeHbl B COOTBETCTBUM C MeTogom EC2:

Tabrnuua 5.4:
YacTtnuHble koadduLmneHTbl 3anaca NPOYHOCTN
BnaronpusaTHble | HebnaronpuatHblie
ycnosua ycnoswsa
(ymeHbLLUeHne (yBenuyervie
Harpysku) Harpysku)

TOCTOSHHBIE HOTPYSKH Y 1.0 1.35

nepeueHHIE HUDYSKH g 0 1.5

5.5.3 HanpsixeHus conpoTUBNEHUA cTanum

HanpsikeHusi ConpoTMBIIEHUSI apMaTypHOro NpyTKa
Ha pacTsPKeHue, 3aBUCUT OT CBOWCTB MaTtepuana
(Npemena TekyyecTw, npedena MpoYHOCTM), a
TakKe OT NoLaam NornepeyHoro CeYeHms npyTka.

roe:
NRd s = PpacyeTHOe COMpOTUBIEHWs Ha pacTs-
XXeHue B criyyae paspyLUeHust cTtanu;
dg = OuameTp apMaTypHOro npyTka;
fyk = npegen TeKy4yecTu apMaTtypbl;
Ys = YacTUYHbIA KO3 PMUMEHT 3anaca
NPOYHOCTU MaTepuana
=1.15
5.5.4 MpoyHoCTb cuenneHnsa —
Heo6xoauMmas ANMHa aHKepPOBKU
5.5.4.1 YcnoBusa cuenneHus

MpoyHOCTb MO cuenneHuo 3anvBaemblx 6eTo-
HOM apmaTypHbIX CTEPXHEWN 3aBUCUT rMaBHbIM
obpasoM OT Npocunns NOBEpPXHOCTV apMaTypHOro
CTEPXHSI, pasMepoB CTPOUTEMbHOW JeTanu, a
Takke OT 3arnba apmaTypHOro CTEPXXHs1 BO Bpemsi
3anunBkM GETOHOM.

Xopollee cuenneHne CyLlecTByeT Npu creayto-
wmx ycnosusix (EC2, pasgen 5.2.2.1,):

a) ApMaTypHblit CTEp)KeHb MMeET 3arvG nog yrriom
oT 45° oo 90°.

HanpasneHve 3annBku 6eToHa

< l 2
P/,

45° <0< 90°

b) ApmaTypHbli CcTepxeHb uMmeeT 3arnb nog
yrnom oT 0° o 45°, a TonwmHa KOHCTPYKTUBHOTO
aneMeHTa B HanmpaBneHuu 3anueku 6GeToHa He

npesbiwaeT 250 mm.

p 2 fyk
N = — .ds. =
Rd,s s (5.1)
4 9s
Tabrnuua 5.5:
3HaueHue pacyeTHOro conpoTuenenms Nry s Ha pacTsikeHMe B 3aBUCMMOCTM OT HOMMHAILHOTO Npeaena Teky4ecTu
linawetp apwatyproro npytka d [um] 8 10 12 14 16 20 25 28 32 40
3Hayenns PpacyeTHOro conpoTUBNEeHUs NRd,S HO pacTsXKeHne B Cy4ae paspyweHus cranu
400 17.5 273 8318 b3t 69.9 109.3 170.7 2142 279.1 437.1
420 184 287 43 56.2 734 147 179:3 224.9 293.7 458.9
ka [N/mm?] 460 20.1 314 452 61.6 804 125.7 196.3 246.3 321.7 502.7
500 218 34.1 492 66.9 87.4 136.6 2134 267.7 349.7 546.4
550 24.0 376 54.1 736 96.2 160.3 2348 2945 384.6 601.0
= ®
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HanpaBneHVle 3a/IMBKN 6eToHa

¢ 7 >
c) TonwmHa KOHCTPYKTUBHOIO aremMeHTa npesbl-

waet 250 MM 1 apMaTypHbIN CTepXeHb pacnorno-
XEH B HUXXHEN NONoBMHE CTPOUTENbHON AeTanu.

h < 250

HanpaBneﬂme 3anvBKK 6eToHa

N—
o
B
B
o
o
L_—

h > 250

\
N

B )
.

d) TonwwmHa KOHCTPYKTUBHOIO anemeHTa GonbLue
600 MM 1 apmaTypHbIi CTEPXXEHb PaCMOOXEH,
no kpaviHen mepe, Ha pacctosHum 300 mm oT
BEpPXHEel NOBEPXHOCTM 3TOrO dfieMeHTa.

HanpaBneHlAe 3anMBKU 6eToHa

> 300
300

h > 600

77

Xopomue ycnoBusa no cuennieHno anda apma-
Typbl CO34al0TCA B 3alUTPUXOBAHHbIX 30HaX.

Mnoxwue ycnoBus no cuensfieHno 44 apmMatypbl
CyLLeCTBYHT B He 3alUTPUXOBaHHbIX 30HaX.

5.5.4.2 PacuyeTHoe conpoTuBneHune
no cuensieHunio

Hecywaa cnocobHOCTb U xapaKTepucTukM cme-
LLeHWA AN YCTaHOBMNEHHbIX apMaTypHbIX CBA3OK,
KOTOpble 3aKpenneHbl ¢ NomoLLblo pacteopa FIS
V, UMeT 3Ha4yeHUs, aHanormyHoe HecyLuewn cno-
COBHOCTU apMaTypHbIX CTEPXKHEN, 3anuTbix 6eTo-
HOM, BMMOTb A0 BENWYMH NPOYHOCTU GEeToHa Ha
cxkatme 30 H/MM?, nsmepeHHbIX Ha LunuHapax.

fbd =225n,-n,- fctd (5.2)
rae:
n4 = 1,0 npun xopoLumx ycnosusx cuenne-
H¥sA

= 0,7 npu Bcex Apyrmx ycnoBusax

n2 = 1,0 npu ds <32 mm
= (132-ds) /100 npu ds > 32 mm
fetd = (At~ fetk,0.05/Vc)
Oct = (haktop ANUTENbHOCTM  BO3AdeWCc-
TBUA
=10
fetk, 0.05 = HWKHWA NpeAen xapakTepHoit npo-
YHOCTM BETOHa Ha pacTsxXeHue;
Ye = YacTU4HbIi KO3achbPUUMEHT 3anaca
npoyYHocT Ans 6etoHa
=15

B cnyyae ycTaHOBKM apmaTypHbIX CBA30K Mpa-
BUMbHOE BbLINOMHEHWE MpoLedypbl  MOHTaxa
(cBEprieHve, o4ncTKa OTBEPCTUS, BMPbICKUBAHUE
cocTaBa, BCTaBka MpyTka) OKasblBaeT CUIbHOE
BIMSIHE HA HECYLLYI CMOCOBHOCTbL M Ha xapak-
TEPUCTUKY CMEeLLEeHUSs].

Tabnvua 5.6:

PacyeTHble 3Ha4YeHus MPOYHOCTN MO cuenneHno
Knacc npounoctn 6etona '! C12/15 C 16/20 C20/25 € 25/30 C30/37
XapakTepHas npouHoCTL BeTona Ha okaTwe (smepenas Ha unnukppax) fy [N/mm?] 12 16 20 25 30
Hioxiui npeAen XGpaKTEpHO MpOsHOCTH GeToHa Ho pacTaenne f o 05 N/mm?] 11 13 15 18 20
PacyeTHoe 3Ha4eHMe NPOYHOCTH cuennenns (xopowne ycnosus cyennenns) 2% [N/Mm?] 16 20 23 2.7 3.0

" MHpopmaLma 0 HaLUMOHanbHLIX Knaccudrkaumax npueeneHa B pasgene 2, tabnuua 2.2, «OCHOBHbIE NPUHLINMbI

KPENEXXHbIX TEXHOMOM M.
2> [Ina nepnmoavyeckon apmartypsl AMameTpom < 32 MM.

3 B cnydyae nnoxmux ycrnosBui rno cuenfieHnio sennuntHel fod nomkHbl 6biTe yMHOXeHb Ha O,7.
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5.5.4.3 Ba3oBoe 3Ha4yeHue rnyouHbI 5.5.44 MapameTpbl aHKepPOBKMU
aHKepoBKU 5.5.4.4.1 Heo6xomumas onuHa aHKEpPOBKU

Basosasi HeoGxonMasi ry6uHa aHKepOBKW | rqq  PacueTHan BenuumHa ry61HbI aHKePOBKY Orpeaens-
Tpebyemas Ana AOCTWXEHUS aHKEPHOro ycunus eTCA CneayoLnm BblpaXeHnem:

(Ag * 05q) B NpyTKe npeanonaraeT NOCTOSAHHOE
HanpsbkeHne cuenneHns. Mpu ogq = fyy Gyaer
AOCTUTHYTa MakcumarnbHas Hecylias crnocob-
HOCTb cTanu. lNpu aToM paspylleHne ctanm sens-
eTca onpeaensiowMM 1 AanbHellee yBenuieHne
ANVHBI aHKEPOBKW HEe MPUBOAWT K POCTY HEecyllen  rpe:

lg=0,- 0, -a,-a,-a- Ib,rqd z Ib,min (5.4)

crnoco6HocTU.
aq = KO3 PULMEHT POPMbI MPYTKOB;
| _ d ) Oy (5.3) o = Kk03(hhMLIMEHT 3anunBekn beToHa;
b, rqd 4 fbd ’ c = TonuwuHa GETOHHOrO Cros;
ag = KO3(hPULMEHT NONepeyHon apmaTypbl
<1
me: (6e3 npuBapku) <1;
. Oy = KO3(hPULMEHT NONepeyHon apmaTypbl
lb,rqd = 0asoBas BennunHa Heobxoammon ry- (NpnBapeHHoi) <1,
, =1
OUHbI aHKEPOBKY;
a5 = KO3(PPULMEHT MNOMEepPeYHOro cxatusi
dg = AvameTp apmaTypbl; <1
Osd = MPEAEN NPOYHOCTY Ha paspels CTami -\ = Gasosas BenudMHa [MyGUHbI aHKe-
apMaTypHOro npyTka, Afs KOTOporo poBK (Bblpaxetme (5.4));
paccunTbIBaeTCA aHKepHoe Kpenne- | _
@ HUe: b, min = MWHUMarnbHas rnybvHa aHKepoBKW. @
fod = pacyeTHoe 3Ha4yeHWe MPOYHOCTU MO
cuennennio (cm. ypaBHenue (5.2) un Mpuuem: ay - ag - ag - 20.7
Tabnuuy (5.6)).
Tabnwuua 5.7:
BHaveHus koadduumenTos al, a2, a3, a4 n ab
Koachchmument Tun aHkepyemoi apmatypb! HarpyxenHoctb npyTkos
NPy pacTsXKeHnn npH OKATHR
DOBHAA, HENepHORUYEKan =10 0y =1.0
niobas He rmaakas (cM. B nepayio ovepensb ay=0,7 ecm ¢g > 3d, o =10
Qopua npyios EN 1992-1-1:2003, puc. 8.1 (b), (¢) u (d)). . n:,ym i fx, 1 l
(3Havenns cg cm. EN 1992-11:2003, puc. 8.3)
posHas 0o =1-0.15 (cy-dg) / dg 0p=10
=07
<10
3anueka GetoHom niobas He raakas (cM. B nepsylo ovepeab 09 =1-0.15(cy-3 dg) / d. =10
EN 1992-1-1:2003, puc. 8.1 (b), (c) u (d)). =07 s
<10
(sHavenns cg cm. EN 1992-11:2003, puc. 8.3)
YeTaHoBKa nonepeyHon (S ULED og=1-Kr 03=10
apmatypsl 6e3 npusapku =07
K OCHOBHO# <10
Ycranoska ¢ NpUBApPKOA BCE TUNbI, NO3NLUK U pa3MEpPLI KAK onpefeneHo (X4 = []7 'XA = D7
nonepeyHoi apMaTypsl 8 EN 1992-1-1:2004, puc. 8.1 (e)
BCE THIBI o5 =1-0.04p
BoseicTene nonepedHoro
okartus 2 07
<10
MoAcHeHuA cm. Ha cnenylou.lev“l CTpaHuue
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roe:
A (ZAst - zAst, min)/ As

ZAgt = njowagb MonepeyHoro ceyeHus mno-
nepeyHolt apmaTypbl BOOMb pacyeT-
HOW rnyGUHbLI aHKEPOBKM lpy;

ZAgt min = MMHAManbHas NnoLaak NonepeYHoro
ceyeHns nonepeyHon apmaTypsl;

= 0,25Ag ana 6anok 1 0 gna nnuT;

Ag = nrnoLLaab OAHOro aHKepyeMoro npyTka
C MakcuMarnbHbIM AaMeTPOM;

K = 3HaveHus cm. EN 1992-1-1:2003 Ha
puc.8.4;

p = Haubonbluee MonepevyHoe AaBrieHne

[MMa] Bgonb lpg.

MwuHuManbHasa onnHa aHKkepoBKK

- ANs apMaTypHbIX CTEPXXHEN, paboTatoLmx
Ha pacTskeHue:

5 Ib’mm:{max 0.3 Ib,rqd;10ds;100mm}

(5.4 a)

- ANs apMaTypHbIX CTEPXHeN, paboTatoLumx
Ha cxatue:

Ib,min > max{0.6 | — 10d _; 100 mm}
(5.4 b)
roe:
lb min = MWHUMarnbHas AnHa aHKepOBKY;
lb,rqd = GasoBoe 3Ha4eHMe AnnHbl aHKEePOBKN
(BblpaxeHrue (5.3));
dg = AvameTp apmaTypbl.

5.5.4.4.2 BenunuuHa HaxnecTku

PaccrosiHne Mexay coegunHAaemMbiMU BHaxnecTt
apMaTypHbIMU CTEPXHAMW [OMKHO COCTaBNATh
s < 4 «dg. Ona pacctosHun s >4 « dg Benu-
YMHa HaxnecTku |g AomkHa GbiTb yBenuyeHa Ha
s-4-+dg.

|0=al $ 0, 0;-0,-0,- Q- Ib,rqd 2 Io,min (5.5)

rae:

lo = Tpebyemas BENMYMHaA HaxnecTKy;

lp,rqd = 0asoBas BenuumHa Tpebyemoin rny-
OUHbI aHKepoBKK (BblpaxeHue (5.4));

aq = KO3(pPULMEHT POPMbI NMPYTKOB;

ao = Ko3(hPMUMEHT 3anuBKM GETOHA;

a3 = Ko3(pMLUMEHT nomnepeyHon apma-
Typbl (6e3 npuBapku) <1;

a5 = KO3 PULUMEHT MOMepeyHoro cxarus
<1;

Oy = Ko3a(bpUUMEHT nonepeyHon apma-
Typbl (NpYBapeHHO)

dg = K03(hULIMEHT NPONOPLMOHANBHOCTY
NepekpbITUSt MPYTKOB B MOMNEPEYHOM
ceyeHuu;

= 1,5, ecnn BCe apmarypHble MpPyTKM
nepekpbIBAlOTCSt BHaxnecT B mnone-
peyHOM ceyeHun.

MwuHuManbHas BenuunHa HaxnecTku:

ly in>Max{0.3a,l 15d_ ;200 mm}

b, rqd’

0, mi
(5.5 a)
rae:
lo. min = MUWHMAManbHas BeNUYMHA HaXNecTKu;
ag = KO3 PMUMEHT NPONOPLMOHANBHOCTU
nepeKkpbITUSt MPYTKOB B MOMEpe4HOM
ceyeHuu;
= 1,5, ecnn Bce apmarypHble MpyTKu
nepeKpbIBalOTCA BHaxMecT B none-
peYHOM ceyeHuu;
lbrqd = GasoBoe 3HauYeHMe ANnHbI aHKePOBKN
(BbipaxeHue (5.3));
dg = AnameTp apmaTtypsbl.
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Tabnuua 5.8:
Tlpouent nepexpsiTus crepxei no obwen | < 25% |  33% 50% | >50%
NNOWAAM NONEPEYHOTO (eYeHns
[ 1 1.15 14 1.5

ﬂpome*ymwh\e 3HayeHuA nony4yatoTcA MeTogom NUHENHON
nHTEpNnoONAUNK

5.5.5 3anuBka 6eTOHOM

5.5.5.1 MuHMManbHbIN NOKPbIBaKOLWUIA CIION
6eToHa B COOTBETCTBUM C YCIIOBU-
AMM OKpY>KaroLLen cpeabl

Tabnwuua 5.9:

MwuHMManbHbIV NOKpPbIBatOLLWIA crioi GeToHa
B COOTBETCTBUM C YCIOBUSIMW OKPYXaloLLei cpeabl

MunumansHas
ToNWMHa GeToHHoro
nokpeITHs B MM

Knace Bospencrans

1 Cyxue sHewnme ycnosn 15
2a 663 mopo30s 20
2 Bnaxwas okpyxaowas cpefa < woposaun 25
3 BnaxHaa cpena npi MOpO3e M C CONAMM MPOTHB 0BMefeHeH 40
43 663 Mopo30s 40
4 Cpena ¢ conepxanuem MOPCKOR BOAb! < woposaun 20
ba cnaboe 25
Bb  Xumnuecku arpeccusHas okpyxaiowas cpefa (pepuee 30

5c BbICOKOE 40

' Bonee noapobHyto uHdopmMauunio cm. EC2, cm. Tabnuub 4.1
na4.2

21 [1onycTMMO yMeHbLUIEHWE TOMLMHBLI Ha B MM AnA 6ETOHHBIX
NANT NEPEKPLITUIN NPW Knaccax BO3AENCTBUN OT 2 1o 5

5.5.5.2 MuHumanbHas TonwuHa
6eTOHHOro NOKPbLITUA B
3aBMCMMOCTM OT TUNa cBeprieHus
CTOMKOCTb YCTaHOBMEHHbIX apMaTypHbIX CBA30K
MOXET ObITb pasanHon B 3aBMCMMOCTW OT UCNOSb-
3yeMbIX WHCTPYMEHTOB (Hanpumep, Hamnpasnsio-
Lero ycTponcTea Ans cBeprneHusi). ViameHeHve
CTOMKOCTU MOXHO Yy4eCTb MOCpedcTBOM YBeNu-
YeHNa MUHUManbHON TOMNLWMWHbI NOKpbIBatoLEro
6eToHHOro crnosi. B npuBeneHHoN Hike Tabnuue
npueeneHbl BEeNUYnHbI, Nony4YeHHble No pesyrnbra-

Tam cepun pasnmnyHbIX UCTIbITAHUIA.

Tabnvua 5.10:
MuHMMarnbHas TonwmHa GETOHHOTO MOKPbLITUSI GETOHOM
B 3@BW{CUMOCTY OT TUMa CBEPreHNUs!

Tun ceepnenns C Hanpasnsowed
Ceepnenve ¢ ynapow | ¢=30mm+0.06-1,=2-dg | c=30mm+0.02-1,>2-dg

Csepnenve ¢ _ _
e c=50mm+008-1,=2-dg | c=50mm+0.02-1,=2-d

be3 wanpasnsiowei

5.5.5.3 Hecywas cnoco6HoCTb U MUHU-
ManbHoe O6eTOHHOe MOKpbITME B

cny4yae BO3HUKHOBEHUSA noxapa

B Tabnuue 5.23 npuBeaeHbl pacyeTHble COMpo-
TUBMIEHNS apMaTypHbIX CTepXHel B crnyyae

BO3HWKHOBEHUSI NOXapa B 3aBMCMMOCTU OT pacro-
JIOXXEHUS1 YCTAHOBIIEHHbIX apMaTypHbIX CBS30K.
[aHHble, npuBeaeHHble B Tabnuue, OTHOCATCS K
aHKEepPOBKE MEePrNeHANKYNAPHOA K MOBEPXHOCTH
6eToHa, NOABEPXKEHHOW BO3OENCTBUIO OrHs. B
Tabnuue 5.24 npuBefeHbl 3HAYEHUS MPOYHOCTU
no cuenfieHnto B 3aBUCUMOCTU OT TOSMLLMUHBI MOK-
pbiBatoLwero 6ETOHHOro Crosi B Criydyae BO3HUK-
HOBEHWSI Noxapa Npu aHKepoBKe napannenbHO
NOBEPXHOCTW, Ha KOTOPYIO BO3AENCTBYET OrOHb.

5.5.6
5.5.6.1

MonepeyHas apmaTypa
HeoGxogumasi nmonepeyHasi apma-
Typa Npu aHKepoBKe apMaTypHbIX
cBa3ok (EC 2, pasgen 5.2.3.3)

B 6ankax gomkHa 6biTb yCTaHOBNEHa nonepey-
Hasi apmaTypa B criegyloLwmx cryyasx:

® pn aHKepoBKe apMaTypHbIX CTepxHel, pabo-
TaLWMX Ha pacTsXeHue, B Crlydae OTCYTCTBUSA
MonepeyHoro cxatusi, OobyCrNOBMEHHOro peak-
LuMsMK onop (Hanpumep, B Cry4ae HenpsMbiX
onop).

® npu nobo aHKepoBKe apMaTypHbIX CTEPXHEN,
paboTaloLmx Ha cxatue.

MuHMManbHas nnowaib CeyYeHust MnonepeyHou
apmaTypbl, OMmKHa cocTaBnsaTe 25% ot nnowaaun
O[IHOrO aHKepyemoro apmMatypHoro npyTka. [pwu
3TOM rornepeyYHasi apmartypa JomkHa 6blTb pas-
HOMEepHO pacnpefieneHa no AnuHe.

[ns apmaTypHbiX CTepxHeln, paboTalmx Ha
cxaTtue, nonepeyHas apMaTtypa AOMmKHa Kak Obl
OKpyXaTb CTEpXHW, Npu4em 3Ta nonepeyHas
apmMaTtypa [OIhKHa CXOAMTbCA Ha KOHLE aHKep-
HOrO KpenneHus 1 BbIXOAUTb 3a ero npegernsl Ha
paccTosiHve, paBHOe, NO KpalHel Mepe, YeTbipeM
AvameTpam aHKepyeMoro apMaTypHOro npyTka.

5.5.6.2 TpeGyemas nonepe4yHas apmartypa
Onsi cnyyasi coeAMHeHusi apma-
TYPHbIX cTepxHen BHaxnecT (EC2,

pasnen 5.2.4.1.2)

Mpy AnameTpax apmaTypHbIX CTepXxHen = 16 Mm
nonepeyHas apmaTtypa AOIKHa UMeTb O6LLyto
nnoLuab He MeHbLLe, Yem nnowaab Ag, CTEPXKHS,
NOACOEANHEHHOTO BHAXIECT.
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5.5.7 MNpaBuna pacyeta

O6wme npaBuna pacyeta npu ycTaHoBKe apma-
TYPHbIX CBA30K.

ycTaHaBnnBaemble
apmarTypHble CBA3KM
lo ey

ycTaHaBnMBaeMble
apmaTypHble CBA3KN

L lo _ 1= TonumHa 6eToHHoro
b cnos ot Topua
- 3a71TOro 6eTOHOM
apmarypHoro

CTepXHA

5.6 Mpumepsbl pacyeTa

KoHconbHas nnuta

16.0 cm
L~

h

[0NONHUTeNbHaR apMaTypa

MOBEPXHOCTb COEAVHEHNA

! Ik=150m

lMapamemper:

KoHconb
lk = 1.50m

TonwmHa NnuTsI
h = 16.0cm

BeToHHOE NnokpbITHe
c 2 25cm

OdbdekTmBHas rnybuHa
d = 120cm

Knacc npo4HocTn 6eToHa
= C20/25

- f = 20.0 N/mm?

YacTnyHbIN KO3 MULMEHT 3anaca NpPo4HOCTN

Yo = 1.50
ApMaTypHbI CTEPXEHb
= BSt500S

- fyk = 500 N/mm?

YacTnyHbIi KOaPUUMEHT 3anaca NPoOYHOCTH
g = 1.15

Haepyska:

MepemeHHas Harpy3ka
Q = 3.5kN/m?

YacTnyHbIN Ko3thdULMEHT 3anaca NPOYHOCTN
yq = 1.50

MocTosiHHas Harpy3ka
Gy = 4.0 kN/m?

LUTykaTypka
Gy = 2.0 kN/m?

2G = 6.0 kN/m?

YacTnyHbI K0ahpUUMEHT 3anaca NPoYHOCTH
g = 1.35

Bosdeticmsusi:

MonepeyHas Harpyska

Vsd = (Q'yq+2ZG-yg) Ik
(35-1.5+6.0-1.35)- 1.50
20.03 kN/m

Mpumeyanue: [ing nepegayn nonepeyHbIX Harpy-
30K MOBEPXHOCTb COEAWHEHWSI [OOMMKHa ObiTb
LLEepPOXOBaTON. ATO HEOBXOANMO CrneLmansHO Npo-
BEPUTD.

N3rubarowmini MOMeHT
(Q-90+5G-gg)-I?

Msg = 2
(3.5-1.5+6.0-1.35)-1.502
= 2
= 15.02 kNm/m

Pacyer BbinonHsieTca Ha OAWMH METP ANWHbI C
ncrnonb3oBaHnem 6Ge3pasmepHbiX KoadhdurumneH-
TOB B cooTBeTcTBMM € EC 2.
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O6bluHble NpoLeaypbl pacyeTa Afs apMUpoBaH-
Horo GeToHa JakoT crieayollee 3Ha4YeHe:

Ngg  =131.89 kH/m

OnpegeneHne Tpebyemon ANnHbI aHKEPHOTO
KpenneHus B COOTBETCTBUM C Tabnuuen 5.14:

BbI6GpaHHbI AnamMeTp apMaTypHOro CTEPXHS
dg=10mMm; ag=15.0cm

MHTepnonupys aaHHble Tabnuupl 5.14

Ibg = 275 MM > |y min

Cmin = 36 MM
O6bem = 176 mn

Tabnvua 5.11:

5.7 Pe3ynbrathbl ucnbiTaHnn

B Tabnuue 5.10 npuBegeHbl 3Ha4YeHWUs Makcu-
ManbHON XapaKTepHOW HecyLllein crnocobHocTH
apmaTypHoro ctepxHsi B KH B cnydyae pactsxe-
HMSI MpWM COOTBETCTBYIOLLEW ANUHE aHKEPOBKMU.
[aHHble 6Gasupyotca Ha 5%-cpaktune npo-
YHOCTU No cuenneHuo t,,5%, onpegeneHHo B
Xo[e npoBeaeHust ucnbiTaHuin B 6eToHe knacca C
20/25 (fg = 20 H/mMM?), a Takke Ha xapakTepHoi
npoyHoCTH Mpyn pacTsbkenun NRy g apmarypHoro
CTEPXKHS.

BenuunHbl COOTBETCTBYIOT MakCUMarlbHOW Hecy-
LLie cnocoBbHOCTU CBA3KM (KOHEYHOE NpeaenbHoe
COCTOSIHME), YCTaHOBIIEHHOW MOCMEe MOHTaxa C
NMOMOLLbK MHBbEKLUMOHHOro pactesopa FIS V npu
6OnbLLIOM PacCTOsIHUM OT kpasi U 6e3 yyeTa Koad-
duumeHToB 3anaca npoyHocTn. PekomeHayeTcs
paccuuTbiBaTb yCTaHaBMMBAeMble apMaTypHble
CBSI3KM B COOTBETCTBMM C pasgernom 5.5!

info@fischer24.ru

AnameTp apmaTypHOTO CTEPXHA dg [mm] 8 10 12 14 16 20 25 28 32
Cpenusia npenenbHas npouHoCTh | €20/25 8.8 8.8 8.5 8.1 7.9 6.9 59 5.4 5.0
M EEELD A =10 = ¢ Tum  [Nme) C30/37| 124 124 12.1 115 1.3 9.7 8.3 16 7.1
5%-thpakTHNb MPOYHOCTH MO CLennennio C20/25 6.3 6.3 6.1 5.9 5.7 50 42 38 36
W 2

ush VWY csomr| se | 89 | a7 | 83 | 8 72 | 858 | 54 | &l
PacueTHoe 3Ha4eHME NPOYHOCTH €20/25 23
110 CUenneHMio ANA XOPowNX yCnoBHi fog [N/mm2) ¢ 30/37 30
cuennexma B cootsetcTuM ¢ EC2 :

-
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Tabrnuua 5.12:

HeobXoquMmas ANKHA GHKEPOBKH AN POKTEDHOR Hecyuien Wa pacraxenne [kH] ogHoro apMatypHoro crepxHs B Getone C 20/25

ds fyk Ha 0CHOBE NPOYHOCTH cuennenns T, no; (pesynbTarel cnbiTaHmi), 3Hauenns anuH akeposkw |, [mm] NRk,s
[mm] | [N/mm?]| 80 | 100 | 120 | 140 | 160 | 200 | 220 | 240 | 250 | 280 | 300 | 320 | 400 | 500 | 600 | 700 | 800 | 900 | 1000] 1100] 1200] 1250| [kN]
400 |12,7|168(19,0{ 20,1 — 201

420 [127|158]190(21.1 — 211

8 460 [127|158]18.0(222]|231 — 231
500 [12,7158|190/222 251 — 251

550 | 12,7]158)19,0{222(263|276 — 21,6

400 198|238|27,7|314| —> 314

420 19.8(23,8(277(31.7|330 — 330

10 460 19.81238|27,7|31,7|361 — 36,1
500 19,8(23,8|27,7|31,7/393 — 393

550 19.8123.8|27.7|31.71396(432 — 43,2

400 21,6(322(368|452| — 45,2

420 276|322|368(460|475 — 475

12 460 276|322|368|460|506 — 52,0
500 21,6/32,2|36,8| 46,0 50,6 55,2 565 — 56,5

550 27,6|32.2|368) 46,0506 | 55,2 57,5‘ 622 — 62.2

400 363|41,6|519|67,1|61,6 — 616

420 363 |41,6(519(567.1|623|647 — 64,7

14 460 36,3|41,6|519|567,1|623|649|708 — 70,8
500 36,3 415|51,9|57,1 623 649|727 710 — 710

550 36,3 41,6]|51,9|567,1]623|649|727|71.8 ‘ 83,0 ‘ 84,7 — 84,7

400 45,8|57,3| 630|688 71,6802 804 — 804

420 458|57,3|630(688|71,6|802 844 —> 84.4

16 460 458|57,3|630(688|716|80,2| 860|91,7|9256 — 925
500 4508|57,363,0/688|71,6|802| 86,0917 (1005 — 1005

550 458|57,3|630(688|71,6|80.2| 860|917 (1106 —> 110,6

400 62,8(69,1|754|785|880| 942 (100,5(1257 —> 1257

420 62,8(69,1|754|785|880| 942 1006(1267|131.8 — 1319

20 460 62,8(69,1|754|785|880| 942 [100,5125,7|1445 — 1445
500 62,8/ 69,1/ 754|785 88,0 94,2 1005(125,7/157,1 — 157,1

550 62,8 69,1]754)785|880| 942 [100,5]125,7|167,1{1728 — 172.8

400 825|924 990|1056/131,9/164,9(1963 —> 1963

420 825|924 99,0 |105,6|131,9/164,9(1979/12062 —> 206,2

25 460 825|924 9901056/ 131.9/164,9/197,9/2268 — 2258
500 825/924 99,0 105,6/131,9/164,9/197,9/230,9/2454 — 2454

550 82.5|92.4| 99,0 | 1056/ 131.9|164.,9/197.9/230,9 263,9‘270,0 = 270,0

400 93,6(100,3107,0{133,7|167,1/200,6|234,0| 2463 — 246,3

420 93,6 |100,3(107,0{133,7| 167,1200,6/234,0/ 2586 — 2586

28 460 93,6 |100,3(107,0{133,7|167,1|200,6 234,0| 2674|2832 — 2832
500 93,6 100,3/107,0133,7|167,1/200,6/234,0| 267 4 300,8‘307,9 - 3079

550 93,6 1100,3(107,0{133,7|167,1|200,6| 234,0| 267.4| 300,8 334,3‘338,7 - 338.7

400 115,8(144,8/181,0(217,1/253,3| 289,56 321,7 — 3217

420 115,8/144,8/181,0{217,1/253,3|289,5|325,7| 3378 — 3378

32 460 115,8|144,8/181,0(217,1/253,3| 289,56 325,7| 361,9{ 3700 —> 370,0
500 115,8/144,8(181,01217,1/253,3| 289,5325,7|361,9/398,1/402,1 — (4021

550 116,8/144.8/181,0{217,1]253,3|289,5|326,7{361,9/ 398.1 434,3‘442,3 442,3

MprmedaHue: sHaueHUA 6a3MPYIOTCA Ha MaKCUMMarnbHOW XapakTepHON HeCyLLei CrocoBGHOCTU apMaTypHOro CTep>kHA, paboTato-
Lero Ha pacTtaxeHue 1 Ha 5%-bpakTune npodHocTu no cuennexuio ana 6etora C 20/25 (cmotpute Tabnuuy: 5.10).

5.8 PacueTHble Tabnuubl

PacyeTHble Tabnuupl (Tabn. 5.13 — 5.22) MoxHO
ncnonb3oBaTh cregyolwmum obpasom:

® Tpebyemas AnMHa aHKePOBKU |pq 2 |s min
MuHuMarnsHas AnvHa aHKepoBKU | min AN1S @HKe-
POBKM B OObIYHbIX YCMOBUSIX U OS1 @aHKEPOBKM Y
KOHLIEBOW OMNopbl (Hemnpsimasi ornopa) MoxeT 6bITb
BbluMCrieHa No ypaBHeHuo (5.4a) onsa apmaryp-
HbIX CTEepXXHeW, paboTaloLwmx Ha pacTshikeHue, u
C nomoLpio ypaBHeHus (5.4b) ans apmatypHbIx
CTepXHel, paboTaloLLyx Ha cxaTtue.

Mpumep:

dg = 10 mm, pacyeTHoe BospencTene Ngg = 15,0
kH, B aTom cnyyae 6asoBas BenuUuMHA ANUHbI
aHKepoBKM I, 1qq = 473 MM, @ AANnHa aHKepOBKX
Ibg = 208 MM (cm. Tabn. 5.13).
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- ApMaTypHbIN CTEPXEHb,
paboTatoLuii Ha pacTshkeHne

lb, min =03 lprqq =03 473 mm
=142 mm
<lpg

lp, min =10-dg=10"-10 Mm = 100 mm
<lpg

Ib, min = 100 mm < lbd

[invHa aHkepoBKM AN apMaTypHOro

CTEPXHA lpq = 208 Mm.

- ApmaTypHbIli CTEPXKEHD,
paboTatoLumin Ha cxaTtune

Ib, min ~ 0.6 - Ib, rqd =0.6-473 Mm
=284 mm
> lpg

Ib, min =10-dg=10"-10 mm =100 mm
<lpg

Iby min — 100 mm < Ibd

[nvuHa aHKepoBKW ANst apMaTypHOro

CTEPXHS Iy min = 284 MM.

® Tpebyemas anuHa HaxnecTtku ly

AnuHa HaxnecTku npyTKoBs lg Ana coeanHsiemon
BHaxJIECT apMaTypbl MOXET OblTb BblYMCMEHA B
COOTBETCTBUM C pa3gernom 5.5.4.4.2.

Mpumep:

dg = 16 MM, pacueTHoe Bo3fencTaNe
Ngq = 50.0 kH

Ga3oBasi BenMuMHa I1y6uUHbI aHkepoBkm |, rqq = 756
MM, ry6rHa aHkepoBku |y = 433 Mm (Table 5.13)

- Apmartypa ¢ 50% nepekpbITUeM CTEPXKHEN
|0 =|bd'06=433MM'1.4

=606 Mm

2 |0, min

lo, min =03 0g"lp rqa=0.314-756
=317 mm

|O,min =15-dg=15-16 mm
=240 Mmm

|0Y min ~ 200 mm

[my6bnHa aHkepoBKM apMaTypHOro
cTepxHs lg = 606 Mm.

® [lepepnady Harpysok k onopam 6eTOHHOro ane-
MeHTa HeobXxoAMMO npoaHanu3upoBaTb OTAe-
NbHO.

® [podheccroHanbHO BbINOMHEHHAs YCTaHOBKA
B COOTBETCTBUM C WHCTPYKLMSIMU WU3rOTOBUTENS,
npuyem ocoboe BHUMaHWe yaensieTcs cobnoge-
HUIO TOYHOCTM CBEPrEHUs, Hadnexallen YncTke
NPOCBEPNEHHOro OTBEPCTMS, a Takke obecrneye-
HUIO BMPbLICKMBAHWS XUMUYECKOro cocTaBa 6e3
ny3bIpbKOB BO3AyXa.

® Tpepen Tekyyectyt ctanm fyy = 500 H/vm.

® [poyHOCTb Ha cxaTtue GeToHa, U3MepeHHasi ¢
MOMOLLBIO  LMNMHAPOB fgy = 20 H/mm.

B Tabnuue 5.13 npuBeneHbl BENUUMHBI criegyto-
LMX napameTpoB B 3aBUCMMOCTM OT AuvameTpa
apMaTypHbIX CTEPXXHEN U AEWCTBYIOLMX HA HUX
Harpysok:

® Tpebyemas AMHa aHKepPOBKM I g

® MuHumanbHasi TonwuHa 6eTOHHOro NOKPLITUSA
cmin (cpaBHWUTE C AaHHbIMK U3 pasgena 5.5.5.2,
MWHUMarbHasi TOMLIMHA MOKPbIBAKOLLEro Cros
6eToHa 3aBMCWT OT TWnNa CBeprieHnsl) B crnyyae
BbINOMHEHUSI TOYHOrO CBEpIIeHWs1 napansenbHo
CYLLIECTBYIOLLE NOBEPXHOCTU (BENUYMHA OTKIO-
HeHust < 2 %).

® Tpebyemblt 06bem cocTaBa

B tabnuuax ¢ 5.14 no 5.22 npueBegeHbl Benu-
YMHbI CriegyoLLMX NapameTpoB B 3aBUCMMOCTH OT
avameTpa apMaTypHbIX CTEPXHEN, NPOMEXYTKOB
MeX4y HAMU 1 Harpy3sok, NPUXoasLLencst Ha oauH
METP ANUHbI.

® Tpebyemas AnvHa aHkepoBky |,

® MuvHuManbHasi TonwmHa GETOHHOTO NOKPLITUS
cmin (cpaBHWUTE C AaHHbIMU U3 pasgena 5.5.5.2,
MUHUMaribHas TOSLWMHA MOKPbIBAKOLENO Crosi
6eToHa 3aBUCUT OT TWna CBEprieHns) B cnydvae
BbIMOSIHEHUST TOYHOTO CBEPIIEHUS MNapannesnibHo
CyLLeCcTBYIOLLE NOBEPXHOCTU (BEMUYMHA OTKMO-
HeHust < 2 %).

® Tpebyembli 06beM cocTaBa Ha OAMH MOrOH-
HbIl MeTP.
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6.1 BBegoeHue

[ro6enu n aHkepbl UrPatoT BaXKHYHO POIb HE TOMBKO
C NO3ULIMM COEANHEHNS CTPOUTENBHbIX ATIEMEHTOB,
HO U C TOYKV 3peHust obecrneYeHnst OOoNToBEYHOCTH,
HecyLLen cnocobHOCTN 1 6e30NacHOCTU KOHCTPYK-
LMK, YacTo ycToMYMBOCTb CTPOUTENBHBIX 3rIeMEH-
TOB W MOCTPOMKM B Criyyae noxapa 3aBUCUT OT
KpenexHbIX aIEMEHTOB. YCTOMYMBOCTb CTPOUTENb-
HbIX 3MEMEHTOB UrpaeT BakHylo ponb Ansi obec-
NeYeHnss BO3MOXHOCTM 3BaKyaLuu Noaen, koraa
3BaKyaLMOHHbIe MPOXOAbl [OOMMKHbI OCTaBaTbCs
CcBOGOAHBIMK U AelCTByoWMMU. B cBA3M co cka-
3aHHbIM KomnaHus Fischer B TeueHne mMHorux net
paboTaeT B COTPyAHUYECTBE C Hay4HO-UCCredo-
BaTeNbCKAMU MHCTUTYTaMK U raGopaTtopusamm no
MCTIbITAHUIO MaTepuanoB, B pamkax Mporpammbl
«npodmnakTka 3auTbl OT NOXapOoB».

Bnarogapst TakoMy MHTEHCMBHOMY COTpYAHUYEC-
TBY KomnaHus Fischer BHOCUT cylleCTBEHHbIN
BKMaz B Pa3BUTUE KPEMEXHbIX TEXHOMOTUI B 3KC-
TpeMarnbHbIX YyCNOBUAX BO3AENCTBUSA OTHS.

B 37101 CBSA3M Mbl paccmMaTpuBaeT AaHHYH0 AesTerNb-
HOCTb KaK BaXHbIli Bknag B obecneyeHvne 6e3o-
NacHOCTW, Koraa CrneumanucTbl, OTBETCTBEHHbIE 3a
NPOEKTUPOBaHME U CEPTUDMKALIMIO CTPOUTENBHBLIX
NPOEKTOB MOryT BeCbMa 3(PeKTUBHO U C BbIrO-
00N Ans Aena Mcnonb3oBaTh Hall onbIT. Beibupas
HaunyyLwmne Ha CEroaHsILLIHMI AeHb PELLEHUs], NPO-
PUNaKTUKM MPOTUBOMOXAPHOW 3alUTbl, MOXHO
YMEHbLUNTbL BO3MOXHbIA yLLEPD M CnacTu Xu3Hb
nogen.

PucyHok 6.1:

Moxap B pectopaHe B ambypre 1997 [1]

3paHue: MNpenmMyLLecTBeHHO AepeBsiHHas OAHO3TaXHas MocT-
poiika, cTeHbl 13 Gpyca.

MpurunHa noxapa: TexHuyecknin AedekT B aNeKTPONpPOBOAKE,
BO3MOXHO, B pesynbkTare ycTtanocT Mmatepuanos.
MoBspexaeHue 3panusa: MNonHoe paspyLueHne BNnoTb 40 OCHO-
BaHWs yHOameHTa.

CroumocTsb yuep6a: okono 0,5 munnuoHa Espo.

6.2 MoyeMy BO3HMKAIOT NoXxapbl

HecMmoTps Ha camble cTpore mepbl Mo npeagoT-
BPALLEHMWIO NOXapOB, PUCK X MOSABMEHNUS UCKITHO-
YaTb Hemnb3s, ecnv OAHOBPEMEHHO BO3HUKAKT
cregyoLime ycrosusi:

® Hanuuue roptodero marepuana
L[] anICyTCTBVIe Kncnopoaa unu okmcnuTens.

e [locTaTo4HO BbiCOKast Temneparypa uwnin unme-
€TCA UCTOYHUK BOCIMI1aMeHeHUA.

nO)Kapr MOryT BO3HUKaTb Ha nobom aTane
CylleCTBOBaHMA 30aHuA. anIMepr BO3HNKHOBE-
HUA NOXapoB:

e HoBble cTposiLmecs 3gaHus — Npu CBapOYHbIX
pa60Tax 1 BbINOJIHEHUA pa60T, CBA3aHHbIX C
MCNONb30BaHMEM OTKPbLITOrO niamMmeHu.

o O6bl4Has akcnnyaTauus 3aaHusa — NnpuMeHeHne
NIerko BOCMNaMEHSIOLLMXCA MaTepuanoB, KOpoT-
Kne 3aMblkaHUs B HEMCNPABHOM 3NEKTPONpPoBoaKe,
CaMOBO3rOpaHue NeperpyXeHHbIX SNeKTPUYECKUX
kabenen, a Takke HenpasunbHoe obpalleHune ¢
MaLuMHamu 1 BbIToBbIMY Npubopamu.

® TexHuyeckoe OBCMNYyXWBaHWE U PEMOHT — Mpu
MCMNONb30BaHNM abpasnBHO-LLNNOBanbHbIX Ma-
LUMH MOTYT BO3HUKATb UCTOYHWKM OFHS OT UCKP U
packarneHHble YacTuL, U e B pesyrnbsraTe kana-
HUSI FOPOYKX MaTepuarnos.

PucyHok 6.2:

McnbiTaHus Ha noxapobeaonacHoTb npoBeaeHHsble B 2001 roay
B TyHHerne Ha aBToTpacce B paiioHe bpeHHepa COBMECTHO C
akumoHepHbIM obwecTBom Autostrada del Brennero S.P.A., nHc-
TUTYTOM TPaXKOAAHCKOro CTpouTenbcTBa W komnaHuen Fischer
Fixing Systems (KpenexHble cuctemsl «duiiep») [2].
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6.3 MpodmnakTuka noxapoB ¢ NOMOLLbIO
KOHCTPYKTUBHbIX U 3KCMIlyaTaLOH-
HbIX NPOTUBOMNOXapPHbIX Mep

[NepBooyepedHON  Lenbld  NPOTUBOMOXAPHOM
3alWmMTbl  ABMSIETCA NPEAOoTBpaLLEHNe MOXapoB.
Ecnuke, HECMOTPS Ha 3TO, NoXap Bce-Taku BO3HUK,
crnepgyroLlen 3agaden NpoTUBOMNOXaPHOW 3aLUUThI
ABNAETCS MWHMMM3aAUMs MOCNeACTBUIA Moxapa.
KpenexHble aMeMeHTbl MOryT BHECTM CyLlecT-
BEHHbI BKNag B OOCTMXeHue obeux ueneir. B
[epmMaHnM KOHCTPYKTUBHbIE U 3KCNIyaTaLMOHHbIE
NpOTMBOMNOXapHbIe Mepbl U3NoXeHbl B 3emenb-
HbIX CTpouTenbHble Hopmax (,Landesbauordnung”
LBO), B aupektuBax u nonoxeHusx npodeccu-
OoHanbHbIX cot3oB (Berufsgenossenschaftliches
Vorschriften — und Regelwerk® BGVR), a Takke B
nonoXxeHnax Accoumaumm CTPaxoBbIX KOMMaHWM
VdS (Verband der Sachversicherer VdS).

B CoepuHeHHbIx LTatax Amepuku, a Takke BO
MHOIMX CTpaHax Asuu JOMKHbI COBMoaaThCs Tpe-
6oBaHua Factory Mutual (FM) mexayHapogHon
rpynnbl cTpaxoBblx komnanui CLUA. B yacTHocTw,
HopMbl VdS 1 FM gomxHbl obssatenbHo cobnto-
AaTbCs NPU NPOEKTUPOBAHNN U YCTAHOBKE Chpu-
HKINepHbIX (pa3bpbl3rMBatoLLMX) cucteM. AHKepbI,
nmerwme ceptucpukatel VS unu FM ykasaHbl
B n. 6.10. HekoTopble 0c060 BaxHbIE HOPMbI U
AVPEKTUBbI YKa3aHbl HUXe:

MpodunakTuyeckasl KOHCTPYKTMBHAsi MPOTUBONO-
»KapHas 3awmTa npeycMaTpyBaeT crieytoLLee:

e CooTBeTCTBME MNPOTMBOMOXapPHLIM HOPMam
(Hanpumep, cxembl U KOHCTPYKTMBHblE OCOGEH-
HocTu obopynoBaHUsA, WCMONb3OBaHWE Harpe-
BaTerbHbIX U 3NEKTPUYECKUX CUCTEM, XpaHeHue
FOPIOYMX UMK B3PbIBOOMACHLIX MaTepuaros).

e licnonb3oBaHWe Heroproynx Unu He nopae-
PXUBaIOLLMX FOPEHNe MaTeprarnos.

e OcyllecTBrieHne MeponpuaTMn Mo nogae-
PXXaHUIO KOHCTPYKTVMBHOWM YCTOMYMBOCTU OCHOB-
HbIX CTPOMTENbHLIX 3MEMEHTOB 3HaHWIN BO BPEMs
noxapa, C TeM YTobbl 06ecneymnTb 3BaKyaLmio 1 cna-
ceHwe nofen. AToro MOXKHO AOCTMYb NOCPEACTBOM
BbiGOpa CTPOUTENBHbIX AeTanen, MELLIMX HU3KYI0
CTerneHb MoXapHON ONacHOCTU, NpU4emM COOTBETC-
TBYIOLLIME CTPOUTENbHbIE 3MEMEHTbI JOMKHbI ObITb
cneumnduLMpoBaHbl B COOTBETCTBUM C Mpeanona-
raeMbIM CrocoboM 3KCnyaTaLum 30aHus, a Takke
COrNacHoO CTPOUTENbHLIM HOPMaM.

e CoOTBETCTBYIOLLEE UCTIOMHEHNE KOHCTPYKTUB-
HbIX 9M1EMEHTOB, Tak1X KaK CTeH, NOTOMKOB, NecT-
HUL|, LIAXT MUATOB U CIYXEBHBIX MOMELLIEHWA.

e PazgeneHne 3gaHusi Ha pasHble MpoTW-
BOMOXapHble 30Hbl MOCPEACTBOM  YCTaHOBKM
OrHecTonkux pasgenutenbHbix cteH (F 90), unu
NPOTMBOMNOXaPHbIX CTEH U NEPEropoaoK.

® YcTaHOBKa BbITsDKEK ANs AblMa, YCTPOMCTB
TennooteoAa W obopynoBaHUSA AnNs nodadu BO3-
ayxa.

e Ob6ecneyeHne nyTtein BesonacHomn aBakyaumu
M crnaceHusi, a TakkKe YCTaHOBKA Ha HWX CUCTEM
BbITSDKKN [ibIMa.

e [IpoeKTupoBaHWe 1 NoaaepxaHue B pabovem
COCTOSIHUM NOABE3AHBIX MYTEN U MapLUPYTOB ANSA
6GecnpensATCTBEHHOro NoAbe3aa noxapHbIX MaLLUyH
B Nntoboe BpeMsi K oboMy CekTopy 3aaHus, Takke
OOMMKHbl ObITb NpefycMOTpeHbl MecTa  ycTa-
HOBKW NoXapHoro obopyaosaHns 1 obecneyveHuns
[0CTyna K Hemy.

e MonHuesawuTa.

ObGecneyeHne MNpoTMBOMNOXapHON GesonacHOCTH
B Mpouecce 3Kcnnyatauum npegycmartpvsaet
OCYyLLECTBIIEHVE CMEeAyoLWMX Mep U YCTaHOBKY
yKa3aHHOro Huxe obopyaoBaHus:

e CuCTeMbl NOXapHOW curHanmusauuu (curHa-
nu3aTtopbl AblMa, Tenna, NnameHu, pyyHasi curHa-
nu3auus).

e [laTumku,
rasos.

o [loxapHble SILLMKM C KIoYaMu, XpaHunuiie
0N KITHoYen OT NOMELLLEHNIA.

® [loCTOSIHHblE MNPOTMBOMOXApPHbIE CUCTEMBbI,
Takne Kak BOASIHblE CMPUHKIEPHbIE CUCTEMBbI,
HaCTeHHble rMApPaHThbl, NOXapHble CTeHAb! U OTHe-
TyLUUTENWN.

® YTBEpXAEHHble MPOTUBOMNOXapHbIE Mepbl,
nnaHbl Ha cny4vain YpesBblYanHbIX CUTYaLWiA.

e YkasaTenu ons OrHeTylumTenen n noxapHblx
BbIXO[0B.

e Apantauma mebenu kK TennoBblM Harpyskam
npu noxape.

e PerynsipHoe TexHuW4eckoe o0bcnyxuBaHue
3alUNTHBIX OrHEeCTOWMKWMX Meperopoaok (aBepeit,
BOPOT).

CurHanmaunpywuwune o Hann4um

6.4 Mepbl no obecneyeHuto noxapobeso-
nacHocCTH, NpeAyCMOTpPeHHbIe B CTPO-
UTenNbHbIX HOpPMax

B pamkax 3akoHogaTenbCcTBa, PerynupytoLLero
CTPOUTENLCTBO, TOCYAapCTBO CO3AaeT npeamno-
CbIfIKW, HanpaeneHHble Ha obecneyeHne obLue-
CTBEHHOI ©e3onacHoCT U npegoTBpalleHne
OMacHOCTU BO3HUKHOBEHWSI NOXapoB.
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6.4.1 CtpouTenbHble HOpMbI B MepmaHum

CtpoutenbHble Hopmbl (MBO) sBnsTcs OCHO-
BOW [N MHOMMX CTPOUTENbHbIX MOMOXEHU U
npeanvcaHunii, BKIYas 1 Te, KOTopble OTHOCATCS
K MPOTUBOMOXapPHLIM MeponpuaTUaM. 3emernb-
Hble CtpouTenbHble Hopmbl (LBO) otaenbHbix
denepanbHbIX 3eMerb ABAATCA AOMNOMHEHNAMN
K Hopmam MBO. (cM. pucyHok 6.3).

B naparpacde 17 Hopm MBO geknapupyetcs cne-
aywoulee:

«30aHusi JormkHbl BbITb ycTpoeHbl U obopyao-
BaHbl Takum o06pa3oM, 4TOObl MNpenoTBpaTUTh
BO3MOXHOCTb pasBUTUS U pPacnpoCTpaHeHUs
OrHS, NSt TOro 4To6bl M3bexaTb onacHoCTeln Ans
XKWU3HM 1 300POBbS NOAEN U XKUBOTHbBIX, U YTODbI
B CIyyae BO3HMKHOBEHWS noxapa bbino 6bl BO3-
MOXHO 3(pheKT1BHOE TyLLeHWe noxapa 1 cnace-
HVe MIOAEN U XKUBOTHBIXY.

Heobxoammble TecTbl ykasaHbl B CTaHaapTe
noxapo6esonacHoct DIN 4102. B Hem npuse-
AeHa Knaccudukauns CTPOUTENbHbIX MaTepua-
0B, CTPOMUTENbHbBIX ANIEMEHTOB U CneLmnasnbHbIX
KOHCTPYKLMIA MO pa3HbIM CTEMEHSAM MOXapOCTON-
KOCTH.

6.4.2 3emenbHble CTpouTenbHbie Hopmbi
B lepmanuun

MonoxeHne CtpoutenbHbix Hopm (MBO) 6binu
TpaHCcOpMUpOBaHbl B [AECTBYIOLUME 3aKOHBbI.
[Mpy aTOM HekoTOpble AeTanu B 3TUX 3aKOHaX
OTNMYAKOTCA ApYr OT Apyra B pasHbix dedeparb-
HbIX 3eMnSsiX.

PucyHok 6.3:

Tpe6oBaHusi, KOTOPLIM AOIKHBI COOTBETCTBOBATH
CTpOUTENbHbIE COOPYXEeHUs Ans obecneveHus
3hpeKTUBHO 3aLLUThI OT Noxapos /3/.

6.4.3 lpumeHeHMe COOTBETCTBYHOLNX HOPM
1 npasun

OononHutensHo Kk 3emenbHbiM  CTpoUTENbHLIM
Hopmam umetoTcst Apyrve 3akoHbl U NOCTaHOBIIe-
HUS1, B KOTOPbIX YKa3aHbl AOMOIHUTENbHbIE MepPOn-
puSTUS NS cneuyansHbIX TUMOB CTPOEHWIA:

e CTpouTernbHble HOPMbI, OTHOCALLMECS K 0bLLe-
CTBEHHbIM MeCTaM 1 0BLIECTBEHHbBIM 34aHUSM.

L[] CTpOMTeJ’IbeIe HOpMbI Anda nomeLLeHn, B
KOTOPbIX OCYLLEeCTBNAETCA PO3HU4YHaAA npogaxa
TOBapoOB.

e CTpouTenbHble Npasumnia Ans LWKon

e CTpouTenbHble HOPMbI Ans rapaxen

o CTpovTenbHble HOPMbI ANt pECTOPaHOB

e CTpovTenbHble HopMbl Anst 6onbHWUL

o CTpouTenbHble HOPMbI AJ151 BbICOTHbIX 3AaHui

o CTpouTenbHble NpaBuna Ans NPOMbILLNEHHbIX
30aHUN

6.4.4 Mepbl obecneyeHus
noxapo6e3sonacHocTu B
MeXAyHapoAHOM 3aKoHoAaTenbLCTBe,
perynupyoLiem CTpoUTenLCTBO

Tak kak OTCYTCTBYIOT OBLLENpPUHATBIE MeXay-
HapoaHble npaBuna, TO B KaXXOOM KOHKPETHOM
criyyae npu npoeKkTUpoBaHWe U OCYLLECTBNEHNN
MeponpusaTuiA no obecneyeHuto noxapobesonac-
HOCTU HeobXxoaMMO OpPUEHTUPOBATLCA Ha Aenc-
TBYIOLLME B A@HHON cTpaHe AupekTuBbl. OgHako,
CTaHAapTHas KpuBasi 3aBUCMMOCTY TemnepaTypbl
ot BpemMeHu (ISO 834) sBnsietcs obLienpusHaH-
HOW BO BCeM Mupe. Takum obpasom, MeTod aHa-
nn3a noxapoB 1 pe3ynbTaTbl, KOTOPbIe BbITEKAOT
3TOro cTaHaapTa, MoryT GblTb BO MHOTMX Criyyasix
NPVYMEHEHbI AN peLUEeHNs TEXHUYECKNX Nnpobnem
noxapobe3onacHoCTy B ApYrux CTpaHax.

OctoBHble TpeboBaHus

06wecTBeHHas 6e3onacHoCTb,
B YACTHOCTW AOJKHBI OTCYTCTBOBATL Yrpo3bl ANA XU3HW U 300pOBbSA

PasButie noxapa AOMKHO 6biTh NPEAOTBPAIEHO, O MEPbI NO CNACEHHIO NioAeH
W KMBOTHBIX IOMKHBI GbITh yCMEWHbIMK, O TAKXE AOMKHO 6biTh 06ecneyeHo
)¢¢ekmsune‘ noXxapotywexue

WupueupyanbHbie Tpe6oBaHmus

Cxemb! CTPOEHUA W CXEMbl COCEHNX Xupukrepmmku OTHeCTOMKOCTH
3[0HNA, NOXAPOTYWEHHe C(TPOUTENbHBIX MATEPUANOB U
C(TPOUTENbHBIX 3NEMEHTOB

Orp Ha pasMepbl, i A orp

Pacnonoxenue u obycrpoiicteo
nyTeR IBaKyauum

Pasmepb, N0N0XeHHe U cTenexb
30UMTHI NPOTUBONOXAPHbIX
neperopopiok

CTPOMTENbHBIX howenros (npor peropoaki),

30KPbITHE OTBEPCTHA B NP

THbIE THS Ana 6onbuwmx np perop

P
((HTHUHI:I TPeBOru B Cly4ae NOABIEHUA AbIMA+-CNPUKNEpHbIe (H(TeMbI)
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6.5 XapaKTepuUCTUKM OrHECTOMKOCTU CTPO-
WUTENbHbLIX MaTepuarnoB, 3NIEMEHTOB
KOHCTPYKLUMA UM COOTBETCTBYylOLLEE
obo3HauyeHune

B cranpgapte DIN 4102 nposoguTcsa pasnuyue
MeXay CTPOUTENbHbIMWU MaTepuanamm U KOHC-
TPYKTUBHBIMY 3riemeHTamu. CTpouTenbHble Ma-
Tepuanbl npeacTaensaT coboit onpeneneHHble
MaTepuanbl (GeToH, ApeBecuHa, cTanb...) W,
COOTBETCTBEHHO, OHU OTNMYaOTCA ApYr OT Apyra
no CcBOeW BOCMIaMEHAeMOCTU WU TOprYecTU.
[MoaTomy, OHM pa3nuualTcs U CBOMMUM NoXapoc-
TOWKUM XapakTepucTUKaMmm He3aBUCHMMO OT BHe-
LWHen hopMbl KOHCTPYKUUK (CM. Tabnuuy 6.1).

KOHCTPYKTUBHbIE 3MIEMEHTbI MOTYT COCTOSATb W3
pasHbIX CTpOUTENbHbLIX MaTepuanos. OHN OLEHU-
BalOTCA Kak egnHoe Liernoe n knaccuduumpyoTes
B 3aBWCUMOCTM OT BPEMEHW OEUCTBUS UX OrHe-
CTOMNKOCTW.

6.5.1 Bpemsi aencTBUA OrHECTOMKOCTHU

Bpemsa feicTBMA OrHECTOMKOCTU yKasblBaeT Ha
COMPOTMBMSEMOCTb OTHIO B TEYEHWE onpeaeneH-
HOro OTpeska BpeMeHM.

IMpumep:
F 30
ObbsicHeHue:

KOHCTPYKTUBHBIA 3MeMeHT npu yCroBuUW peanu-
3aUMmM CTaHAapTHON KPUBOW 3aBUCUMOCTU UMEET
BpeMs [OeNCTBMSA OrHecTtomkocTu, pasHoe 30
MuHyTam. ns F 30 npumeHseTcs noHaTME «He
NoAAepPXMNBaOLLMIA TOPeHnst» («orHesagepxusa-
IoLWKin» ). KOHCTPYKTUBHbIE 3NEMEHTbI, HaynHas
o6o3Havaemble F 90 u Bbilwe, 0603Ha4arOTCA Kak
«OTHECTOWKMEY.

CTeneHb OrHeCTOMKOCTW Knaccuduumnpyercs no
MUHUManbHbIM  YPOBHSIM cTorkocTb 30, 60, 90,
120, nnun 180 MUHYT.

Tabrnuua 6.1:

Knaccbl CTpoUTesbHbIX Matepuanos B COOTBETCTBUU CO
crangaptom DIN 4102, vactb 1

Knacc crpoutenshoro p b
A Heropioume cTpouTenbHble MaTepuanbi
Al
A2
B Topioume cTpouTeNbHbIE MATEpUanbI
B1 TpyAHo Bocnnamersiownecs
B2 HopmanbHo Bocnnamensiowmecs
B3 Terko Bocnnamensiownecs

6.5.2 XapakTepuCTUKM NOXapOCTOMKOCTU

BykBbl, ykasbiBaeMble B 0603Ha4eHUn nocne uudp,
0603HaYaloLLIMX OTHECTOMKOCTb, YKa3blBAIOT NoXa-
POCTOMKOCTb CTPOUTENbLHOrO anemeHTa (puc.6.1).
Hanpumep, 3amegnsiowme pacnpocTpaHeHue
OrH$1 KOHCTPYKTUBHbIE 3MEMEHTbI, U3rOTOBMNEHHbIE
13 HEroploYnX MaTepuarnos, Krnacca OrHeCTOMKOCTH
F 30 o6osHayatotcs, kak F 30 A. Mapkupoka AB
0603Ha4YaeT KOMOMHALMIO N3 HETOPHOYUX U TOpHo-
4YMX MaTepuarnos.

6.5.3 O6o3HauyeHus u knaccucmkaumsa
Ato6enei u aHkepoB

Knacc orHecToiikocT ans atobenen n aHkepos
yKasblBaeTcs criefytlomum obpasom: Hanpumep,
F 90.

Mcnonb3oBaHne pAlobenein v aHKepoB perynu-
pyeTcs COOTBETCTBYIOLUMMMU Aonyckamu. OTu
ponyckn ansa atobenen n aHkepoB He copepxar
MHopmMaLmio 06 OrHecToMKOCTW B  MUHYTax.
WckntoveHne coctaensoT epmaHckue [onycku
ANS aHKepHbIX KPenneHwui, npumeHsieMbiX Ons
NErkon MoTONMOYHON OBLWMBKM U NOABECHbIX
NMoTONKOB, HanpuMmep: reo3geBoi aHkep fischer
Nail FNA, 3abusHoi aHkep fischer Zykon FZEA,
3abueHol aHkep fischer EA (cm. Tabnuuy 6.2).

Ecnu aHkepbl Hy>XHbI Ans KakUX-N16o Apyrux npu-
MeHeHWI, rae TpebyeTcs coxpaHeHue nx PyHKUNi
B CMyyYae noxapa unv npu BeICOKoN Temneparype,
TO TOrAa NPeAoCTaBNAETCs cneyunanbHas akenep-
THasi MHGOPMaLMs O MOBEAEHUU ITUX aHKEPOB
npu noxapax (cpasHute ¢ pasgenom 6.10).

Tabnuvua 6.2:
3abuBHble aHkepsbl fischer EA, /4/
Tun EA EA EA
M8x40 | M10 | MIi2
llonycTumas Harpyska  ANMTENbHOCTH 0.8
ornecroikocw 90 min
Ha opuu ankep ANUTENbHOCT 0.7 0.8
orwecroikocti 120 min
OceBoe paccTosHne s=[cm] 40
Kpaesoe paccrostne cz[em]| 10 ‘ 20
MunumanbHas TonwuHa hz=[cm] 10

KOHCTPYKTMBHOTO INEMEHTa

[onycTrMele Harpysky - TONMbKO ANA OCEBOro pacTArnsa-
IOLLEero yCUnuaA 1 TONbKO ANA aHKepOB, W3rOTOBMEHHBIX 13
OLMHKOBaHHOM cTanu ¢ 6ontaMu Mnu pesbboBLIMK LML
KaMi MUHUMarnbHOro knacca npoyHocTu 5.6 - a Takxke xapak-
TEPUCTUKN aHKepPOB ¥ pasmMepbl CTPOUTENbHLIX 31EMEHTOB
ANA NPUKPenneHna Nerkon NnakMpoBkM MOTONKOB W nof-
BECHbIX MOTOMNKOB K GETOHY COOTBETCTBYIOT MOMNOXEHUAM
ctanpapTa DIN 18168, npuyem knacc npoyHocTy 6eToHa =
B 25 1 < B 55 npu ycnoBun Bo3AeNCTBMM NnamMeHn.
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B lepmaHun Ans CTpoUTENbHBIX KOHCTPYKLMM
OOIMKHBI  MCNONb30BaTbCA  aHKepbl, KOoTopble
MMetoT J0MyCK, U ANst KOTOPbIX BbINOMHEHA He3a-
BMCMMasi 3KCrnepTHas oueHka. Kpennewus ans
OrHEeCTOMKMX ABepewn onucaHbl B ctaHaapte DIN
18093.

6.5.4 CneumanbHble KOHCTPYKTUBHbIE
aneMeHTbl

[pyrve cTpouTenbHble 3MEeMEHTbI, Takue Kak
Kkabenu, BEHTUNSUMOHHbIE KaHamnbl U NPOTUBOMO-
XapHble YCTPOWCTBa MPOBEPSIHOTCS Ha COOTBETC-
TBME ONpeAeneHHOMY Kraccy OrHecTOMKOCTW B
COOTBETCTBMM CO CreumanbHbiMU  METoAMKaMMU.
B Tabnuue 6.3 npuBeaeHbl pasnuyHble Kracchl
OTHECTOMKOCTU. Bce KOHCTPYKTUBHbIE KpenmeHus
OOMMKHbI 06nagatk, Mo KpalHel Mepe, TaKon xe
OrHECTOVKOCTbIO, KaK U NPUKPENISAeMbI KOHCTPYK-
TUBHbIV anemeHT. Ecnu, Hanpumep, BEHTUNSALMOH-
Hble KaHanbl AOMKHbI UMETb KIacc OFHECTOMKOCTU
L 90, To Ans MX NPUKPENeHns A0MKHbI UCNOMb30-
BaTbCA CEPTUULMPOBaHHbIE aHKEPbl C KIaccoMm
OrHecTomKocTn He meHee F 90.

B cuctemax, cocTtosilmMx U3 pasHbix AeTanein
(Hanpumep, kabenb ¥ 3axum Ans kabens wunu

6.5.5 Byaywwmin EBponeiickuii ctaHpapT

MexayHapodHbii  onblT B cdepe obecneye-
HMa noxapobesonacHoctn Oygetr o606wWeH B
BbiNyckaeMoM B Ornivxailee BpeMsi craHaapTte
E DIN EN 13501 — yacte 1. 31OT craHmapt
rocrne OKOHYaTemnbHbIX cornacoBaHui U nyénu-
KaumMm  3ameHuT cobOoi CyLLEeCTBYHOLMA CTaH-
napt noxapo6esonacHoct DIN 4102 vactb 1.
[Mocne BbIXOAa 3TOro HOBOFO CTaHAapTa Knacchbl
CTpOUTENbHbLIX MaTepuanoB OyaoyT W3MeEHEHbI
B COOTBETCTBUM C Tabnuuen 6.4 /5/. BykBbl S 1
d ykasblBaloT criegytolime Kputepun: «smoken-
obpasoBaHue gpiMa (s) un «droplets»-ropeHue ¢
kanneobpa3soBaHuem (d ).

6.6. XapaKTepucTUKM NpoTekaHusi noxapa
M KpUBble «TemnepaTtypa/Bpems»

Ons Toro YTOGbl OLEHUTH MOBEAEHWE aHKEepOB,
NOABEPraloLLMXCA BO3OENCTBUIO OrHsl, HeobXo-
AUMO BbIMOSHUTL BOCMPOU3BOAMMbIE MOZENUPY-
fOLLIME BKCMIEPUMEHTBI.

Tabnvua 6.4:
Knaccudukaums noxapocTolkoCcT! CTPOUTENbHbBIX
MaTtepuarnos (3a UCKMIOYEHNEM NOMoBbIX HAacTUNoB) /5/

0 n Eponeickuit knacc Knacc 8
ABepHasi pama u ee erl'lJ'leHMﬂ), KoTOpbIe Gbinm Hble Tpe6o- TpeboBaHus cornacio DIN EN 13501-1cooTBeTcraun
MCMbITaHbl, KaKk eauHoe Lenoe, HuKakaa getanb ;g:::p;x Her gbima | Oteyrer- DIN 4102-1
He MOXET 3aMeHsTLCS APYrUMU AeTansmu. B npo- i .
TUBHOM criyqae [OoMycK Ha OrHEeCTOMKOCTb CTaHo- :7;{11“"'
BUTCSI HEAENCTBUTENbHbBIM. ropsiume
Kanau
Ornecroikas) X X Al Al
Kak X X A2s1d0 A2
MMHHMZM
X X B.C -s1d0
o A2 -2 d0
AHO
aﬂnnume- & A2,B,C -3 d0
Haeas ; A2.BC  sldl B1
Tabnvua 6.3 A2,B,C s1d2
Knaccbl orHecTomnkocTtu Kak A2,B,C -s3d2
MMHHMYM
Knacc F 06wee npuMEHEHNE, HECYWME U HEHECYLME CTEHbI, 6ANKKM U Bpycbl D S1d0
Knacc W OrHesauwuTHble neperopoaiku, Hecylyue BHEWHME CTeHbl, BKNIYAs 240
OTPAX[IEHNS U GOPTUKM X
Knacc E YcTpoicTBa 06CyXMBAHMSA INEKTPUYECKUX KABENbHbIX CUCTEM HopmansHo 30
Knace T MpoTuBONOXapHbIE YCTPOACTBA Bocnname- £ B2
B HAemas D s1d2
Knacc G CneynanbHoe CTEKNO ANs NPOTUBONOXKAPHBIX YCTPOACTB
Knacc L BeHTUNALMOHHbIE KAHAMbI s2d2
Knace K Brokupylowas apmatypa B BEHTUNALMOHHBIX KAHANAX s3d2
Kak E -d2
Knace S Ka6enbHble neperopopku J—
Knacc R Tpy6onpoBoabl, MOKPbITbIE KOXYXOM lerko F B3
Bocnname-
Knacc | MoHTaXXHbIe WAXTbI U KAHAMBI CEETEE
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6.6.1 PeanbHoe npoTekaHue noxapa

O6bIYHO MOoXapbl MPOTEKalT MO 3aKOHY, Npea-
CTaBIEHHOMY Ha pucyHke 6.4. [Npun aToM nmetroTcs
[Be YETKO pasnuyatoLumecs mexay cobowt dasbl
«pasBUTHE NoXapa» U «MNOMIHOCTbIO PA3BMBLLMIACA
noxap». MNpu passuTum noxapa pasnuyatoT dasy
BOCMNaMeHeHns n ¢asy TneHus, a B cryyae
MOSIHOCTBIO Pa3BUTOrO Moxapa BblaensioT a3y
HarpeBa u asdy oxnaxaeHusi. Takum obpasom,
Krnacc CTpOUTENbHOrO MaTepuarna B COOTBETCTBUU
co ctangaptom DIN 4102, yacTb 1, (Hanpumep, A,
A1, B3) aBnsieTcs onpefensiowmm akTopom ¢
TOYKW 3peHusi pas3BuTKsA noxapa. MNpu NonHOCTbIO
pas3BUTOM NoXxape nocrie BoCniiaMeHeHus peLla-
IOLMM (paKTOPOM SIBNSIETCA OFHECTOWMKOCTb CTPO-
UTENbHOM KOHCTPYKUuK (Hanpumep, F 90).

PucyHok 6.4:

6.6.2 HopmaTuBHbIe UCNbITaHUSA HA
noxapo6e3onacHocTb COrnacHo
CTaHAapPTHOM KPUBOM
«TeMneparypa/Bpems»

BnnsHne noxapa B OTHOLIEHUW TemnepaTtypbl B
3aBMCUMMOCTM OT BPEMEHW OMNWCbIBAeTCA CTaHAapT-
HOW KpuBoKn «Temnepatypa / Bpemsi» (ETK) (pucy-
Hok 6.5) B cootBetcTBUM ¢ DIN 4102 1 ISO 834.
OHO xapakTepusyeTcsi OOCTaTO4HO MeAneHHbIM
poctom Temnepatypbl Ao 10900C 3a 12 muHyT.
Ota kpuBas aBnseTca obLenpu3HaHHOM BO BCEM
MUpEe U UCTONb3yeTCA B KayecTBe OCHOBbI AJs
BbIHECEHWSI BKCMEPTHOro 3akmoveHus. bnarogaps
3TOMY, pesynbTaTbl UCTIbITAHUA Ha OrHECTOMKOCTb
MOTYT BbITb UCMONb30BaHbI B Pa3HbIX CTpaHax.

KpuBasi 3aBuncumocTV TemnepaTypbl OT  Bpe-
MEHW ABMSIETCA OCHOBOW ANS BCEX HOPMAaTUBHbIX
UCMbITAHWA Ha OrHecTorkocTb. OdmumnanbHbie
CTpouTenbHble BEeAOMCTBA He MpULLINU K eau-
HOMY MHeHuIo no pase oxnaxaeHus. [loatomy
aTa hasa He BKMIOYEHa B CTAHOAPTHYIO KPUBYIO
«Temnepatypa /Bpems». [loBbileHne Temnepa-
TYpbl U MakcumanbHasi Temnepatypa BblOpaHbl
TakMm 06pasom, YTO UCTbITaHWSt B COOTBETCTBUM
CO CTaHAapTHON KPMBOW «Temneparypa / Bpemsi»
MOZENUpyIoT BO3[ENCTBUS, KOTOpbIE COOTBETC-
TBYIOT pearbHbIM noXxapam.

dasbl pasBUTHs NoXapa, Temneparypbl Npy noxape (auarpamMma) 1 onacHocTu noxapa [6]

dasb! Passutue

noxapa daza BocnnamMmeHeHns |
\ A

0 v,

Temnepa-

Typa B

npowecce

noxapa

ﬂ - ——
00 H

OnacHoc- | McTounukn BocnnameHe-
HUS1, BOCMNaMeHsIieMOCTb

™ npn
noxape it
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6.6.3 KpuBble TemnepaTypbl B 0COObIX
cny4asx

Kpome cTaHOapTHOW KpWMBOW 3aBUCUMOCTU TEM-
nepatypbl OT BPeMeHW CyLlecTBYT W Apyrue
3aBVICUMOCTM, KOTOpble MPUMEHSIOTCS B 0CODbIX
crnyvasix noxapoB. «YrmeBogopogHasiy Kpusas
onucblBaeT NpoLiecc noxapa B crnyyae Bocniame-
HEHUA roproYmnx xuakocten. B l'epmaHumn noxapsbl
B TYHHENsX MOAENUPYIOTCA C MOMOLLbIO «TyH-
HenbHoW» kpymBo RABT/ZTV Tunnel. B Hugep-
naHgax noxapbl B TyHHeNsX MOAENupYHTCst C
nomolblo kpueon Rijkswaterstaat Tunnel (cm.
puc.6.5).

KpuBas RABT/ZTV Tunnel xapaktepusyetcs
nosblleHneM Temnepatypbl Ao 1200 °C B Teve-
HVe nsTM MUHYT. Bonee cunbHoe Tennosoe BO3-
AeViCTBME MPOWNCXOAUT B COOTBETCTBUM C KPUBOW
Rijkswaterstaat-Tunnel: Temnepatypa 1200°C
coxpaHsieTcsl B TedeHne 120 MUHYT.

PucyHok 6.5:

KpuBble «Temnepartypal/Bpemsi» [7] (ETK), ——
«yrneBoAopoaHas» Kpusas, «TyHHenbHasa» kpusas RABT
Tunnel, «TyHHenbHas» kpueas Riikswaaterstaat Tunnel

-

Temneparypa [°C]

ooy

20 40 60 80 100 120
[nuTentHoCTs noxapa [Mur.]

6.6.4 WcnbiTaHMA HA OrHECTOMKOCTbL B
peanbHbIX YCNOBUSAX

pynna komnanuin Fischer yyactByeT B mexay-
HapofHbIX MCcregoBaTeNbCKMX MpoeKkTax Mo
M3y4EHUI0 OrHEeCTOMKMX XapakTepucTuk. Kpome
aHanMTU4eCcKUx uccregoBaHuii 1 MoaenMpoBaHNs
B MpoekTax 6omblloe BHMMaHWe Takke yaens-
eTCsl NPOBEAEHMI0 UCMbITaHWI Ha OrHEeCTOMKOCTb
B peasbHbIX YCNoBusX. [1pn 3TOM CNeKTp OnbITOB
npocTUpaeTcsi OT MaribiX NOXapoB B MOMELLEHUSAX
M 30aHMsX OO0 3KCNepMMEHTanbHOro noxapa B
aBTOMOGWUNbHOM TyHHene bpeHHepa (Brenner
Motorway) (puc.6.2). WcnbiTaHua B TyHHene
6binn npoBeaeHbl B uione 2001 roga, B pamkax
YYEHMWI NO NpPefoTBpaLLEHMIO KaTacTpod BONMN3m
Bpukcena (Brixen) B UTanuun.

Mpv npoBeAeHUM 3TUX UCTIbITAHUIA CTaBUNUCL TPU
OCHOBHbIe 3ajauu: OnpeaerieHne TemnepaTtypbl
B 3aBMCHMMOCTU OT PacCTOSIHUA OT MOBEPXHOCTU
6eToHa (puc. 6.6), onpeneneHne Hecyllen cro-
coBHOCTU aHKepOB BO BpPeMsi Moxapa W HecyLuew
CNOCOBHOCTM aHKepOB Mocne noxapa.

Ha pwucyHke 6.7 nokasaHa wcnbiTatenbHas
ycTaHoBKa. PesynbraTtbl 3TUX WCNbITaHUA Oblnn
ony6nukoBaHbl Beprmarictepom (Bergmeister) u
Punepowm (Rieder) /7/.

PucyHok 6.6:
M3mepeHune Temnepartypbl aHkepHoro 6onta FAZ B 3aBUCMMOCTM
OT pacCTOAHWA A0 NOBEPXHOCTM BeToHa

Touka uamepeHua | © hs

Touka uamepeHus Il ® Bxop B otBepcTre

Touka uameperua Il ® /2
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PucyHok 6.7:

OKcnepyMeHTanbHasi ycTaHoBKa, KOTopasi UCnonb3oBanach npu
nCrbITaHUsSX B aBTOMOBUNbHOM TyHHene BpeHHepa (Brenner
Motorway) /2/

ApanTtep Ans ycTaHOBKMU

[OaTtumk cMmelleHnin

[ ,-ﬁl /
u 4] -«—— PerynupoBoYHbIN
Kepamuka \

OGpaszey ans < Apantep

ucnbITaHWi

Harpyska

6.7 UcnbiTaHuA Ha noxkapob6e3onacHoOCTb

Bce ctaHaapTHble UCMbITAHWSI MO OMpPeAeneHnio
Hecylllell CnoCOBHOCTM aHKepoB MPOBOAATCS B
cneupanbHbIX nevax.

6.7.1 YcTaHOBKa AN UCNbITaHUIA U NOPAAOK
npoBeAeHus

MpocTpaHcTBO nevn 0bnoxeHo xene3obeToH-
HbIMK nnuTamu u3 6etoHa C20/25, nubo Kupnu-
4YOM. AHKepbl MOHTUPYIOTCSI B 9TW CTPOUTESNbHbIE
mMaTtepuarnbl, HarpyxarwTcsl 3afaHHON HarpyaKomn,
N 3aTemM MoABEPralTCs BO3OEWCTBUIO NIaMEHW.
Bpemsi gencTBmMs OrHeCTOMKOCTW aHKkepa npea-
cTaBnsieT cobon Bpemsi, B TeHYEHUe KOTOPOro OH
cnocobeH BblaepxuBaTb BO3AEWCTBUE MramMeHu
6e3 paspyLueHmns. Tak kak HecyLast CnocobHOCTb
aHKepa B 3HaYUTENbHOW CTEMNeHW 3aBUCUT OT ero
avameTpa, TO U BpeMsi AeNCTBUSI OTHECTOMKOCTMN
onpegensieTcs B 3aBUCMMOCTW OT AuameTpa
aHkepa. Tak Kak ucnbliTaHus valle BCero nposo-
aaTca 6e3 3alMUTHBIX KOHCTPYKTUBHBIX 3MeMeH-
TOB, TO 3HAYEHMS MOMy4alTCa C 3anacoMm n He
noABeEPratTCs COMHEHUIO. XapakTepucTuka TeM-
nepaTypHOro pexuma AoShKHa COOTBETCTBOBATb
CTaHOapTHOW KpWBOW «Temnepatypa / Bpemsi»
UKW ApYrMM 3adaHHbIM KpUBbLIM (Hanpumep, pucy-
HOK 6.5)

6.7.2 KoHuenuusa 6esonacHocTu

JonycTtumble Harpysku Ans aHKkepoB, yKasaHHble
B ochuumanbHbIX [OMycKax COCTaBMsAT TOMbKO
yacTb paspyluatoLeil Harpysku ans aHkepa. dTo
03HAYaeT, 4TO OTKMOHeHWsl, OByCroBMeHHble
HEOAHOPOAHOCTLIO  XapaKTepUCTUK CTPOUTENb-
HOro marepwvana, HEeTOYHOCTSIMU MOHTaxa Wnm
HanUyneMm HenpeayCMOTPEHHbLIX HaMPSHKEHUA B
CTPOUTENBHOM 3MIEMEHTE, TakKe YYUTLIBAKOTCS.

Bo BpemsA ucnbiTaHW Ha OrHECTOMKOCTb pas-
pywarwliaa Harpyska onpefensietca B ycrno-
BMsX noxapa. MNpu aToM Jonyctumasi Harpyska
onpegenseTca no 3Tou paspyLuaroLlen Harpyske
C ncnonb3oBaHNeM KoadhdumumeHTa 3anaca npo-
YHocTM = 1.

Ha ocHoBaHuM pasnuyHbIX KoHUenumin 6esonac-
HocTu Mexay [onyckom, BblaaBaeMbiM opra-
Hamy CTPOUTENBHOIO Hag3opa, WM 3KCMepTU3oi
Ha noxapo6e30nacHOCTb CTAHOBUTCA SICHO, YTO
JonycTuMas Harpyska, paccuMtaHHasi Ha criyvan
noxapa, MOXeT GbITb Bblle, YEM Harpyska, onu-
caHHas B [lonycke, BbljaBaemMbiM OpraHamu CTpo-
UTeNbHOro Haa3opa. B Takux cnyvasx awobens u
aHKep OOJMKHbl pacCyUTbIBATbCA MO Harpyskam,
MaKCUMMarnbHO COOTBETCTBYIOLMMU NapameTpam,
YKa3aHHbIM B ﬂOI‘IyCKe, BblAaBaeMbiM OpraHamu
CTpoUTeNbLHOro Hag3opa

6.7.3 Tunbl pa3pyweHun

Mpy BbICOKMX TemmepaTypax BO BpeMmsi noxapa
npeden Mpo4YHOCTU Ha pacTsikeHWe U npeaen
TeKy4ecTU CTanu, a Takke NpoYHOCTb Ha cxkaTue
¥ MPOYHOCTb Ha pacTshkeHne GeToHa 3HaUMTENbHO
yMeHbLuatoTcs. Bo Bpemsi UCMbITaHWii Ha OrHe-
CTOMKOCTb @HKepoB, YCTaHOBMEHHbIX B GETOHe,
MOTyT BO3HUKaTb TPU pasHbiX BiAA Pa3pyLUEHUI.

6.7.3.1 PaspylueHune cTanbHbIX 3NIEMEHTOB
A06enbHbIX U aHKEPHbIX KpenneHumn

Mpwv noBbILWEeHUN TeMnepaTypbl NPOYHOCTb CTanm
ymMeHbLuaeTcs. Kak Tonbko gocturaetcs Benu-
YMHa MpeenibHOro HarmpspkeHusl, MpPouUCXoauT
paspyLleHVe cTanu BHe Martepuana OCHOBaHWSA
(cm. pucyHok 6.8c). Ha pucyHke 6.9 nokasaHo,
Kakum obpa3om TemnepaTypa BMSET Ha Hecy-
LLLYI0 CMOCOBHOCTb KOHCTPYKLMOHHOM cTanu. Mpu
TemnepaTtypax nopsigka 500 °C npepgen Teky-
4YeCcTu cTanu cocTasnseT Tonbko 58 % oT Benu-
YMHbI Mpefena TeKy4yecTu, OnpefeneHHoro npu
HopMarbHOW Temneparype.
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HabniopgatoTcs OBa Tuna paspylueHust cTanw:
pa3pbIB MOMNEPEYHOr0 CeYeHUsl CTanbHOro arne-
MeHTa U «cpesaHue» pesbbbl pe3bboBoii YacTu
6onTa u/vnu ranku.

Pesynbratbl ucnbiTaHuin nokasbiBatoT /10/, 4TO
paspyluarollas Harpyska Ans ctanu 3aBUCUT OT
ee Tvna (yrnepoamucras ctarnb Unv HepxxasetoLas
cTanb) U OT auameTpa aHkepa. [Npu 3ToM Bbisic-
HUIIOCb, YTO HepxaBsellyue cTanm ¢ NpUMepHo
O[IMHAKOBbLIX HaMpsKEHUAX B Mpolecce noxapa
BeayT cebsi 3HauuTenbHO nydlle, YeMm yrnepo-
auctble. AHKepbl C  MEHbLIMMU [AuameTpamMu
paspyLualTcs HaMHoro GbicTpee, Yem aHKepbl C
6onbWMMK AnamMeTpamMu.

6.7.3.2

PasnunyHble KoabduUMEHTbI paclUMPeHnst KOM-
NOHEHTOB GeTOHa (HamomHUTENW, LEeMeHT, Boaa,
apmaTypa), a Takke 6onbluas pasHOCTb Temne-
paTyp Mexay HarpeBaemon nrameHem noBepX-
HOCTbIO 1 Gonee rnybokvMK CrosIMU MPUBOANUT K
BO3HWKHOBEHWIO BOMbLUMX HanpsixeHuin. K Tomy xe
BoAa, hunsnyeckv cogepxaliasics B 6eToHe, ucna-
PSIETCSl, YTO NPUBOAMT K BO3HUKHOBEHWIO OOMOn-
HUTEMbHBIX HaNpsXKeHU. OTO MOXET MPUBECTM K
ckanbiBaHWO GeToHa B CrosiX, PacrofioXeHHbIX
BOMM3M ero NoBepXHOCTH (pUCyHOK 6.10).

Pa3pylueHune 6eToHa

CkanbiBaHve 6eToHa CcyLlecTBEHHbIM 06pa3om
3aBWUCUT OT PacrofioKeHUs1 U pasmMepoB apma-
Typbl. YacTas apmatypa u3 6onee TOHKMX CTEPXK-
Hel SBMAETCA MeHee NpeanoyvTUTENbHOW, YeM
Gonee ToncTble apmaTypHble NpyTkW, pacrnono-

PuvcyHok 6.8:
Tunbl paspyLleHns Noa AeNCTBUEM PacTArMBaloLLEn Harpy3ku

5 5
i

)KeHHble Ha GornblueM paccTosiHUM Apyr OT Apyra.
MpoekT repmaHckon ampektunebl ZTV-DNG, yacTb
5, pasgen 4, npegycmaTpuBaeT BO3MOXHbIV CKOM
NOBEPXHOCTHOrO crnosi 6eToHa, npu aTom Tpeby-
etcsl, 4TobObl MMHMManbHoe 3arnybrneHve aHkepa
cocTaBnano 65mm.

Kak BugHo u3 puc. 6.11, Temnepatypa CHuxaeTcs
C YBENWYEHWEM PpACCTOSIHUSI OT MOBEPXHOCTU.
Takvm obpasom, 6eToHHOe NoKpbITUE obecneyn-
BaeT TeMnnoByto 3aWuTy apMatypbl. Ecnu sawmr-
Hbll crnon GeToHa oTcrnouTcst (OTKoneTtcs), TO
criegyeT oXuaaTb paspyLLeHnUs apMaTypsbi.

MocnegHune pesynbTaTbl HayYHbIX UCCNEeaoBaHWiA
/10/ nokasblBatoT, YTO pa3pyLlleHUs us-3a Bbina-
MblBaHUS 6eToHa (pucyHok 6.8b) ans ceptudu-
LIMPOBaHHbIX aHKepOB MpW 3HaYEeHUSX MyOuHbI
3agenkn > 40 MM KpanHe peaku, U UMW MOXHO
npeHebpeyb. VickmioueHne CoCTaBMsAT aHKepsbl
C KOHTPOMUpYyeMbIM MepeMeLLeHneM, KoTopble
PYHKUMOHMPYIOT MO NPUHLMMY CMELLIEHNS KOHYCa
(Hanpumep, 3abusHoi aHkep fischer EA). 3toT
TUN aHKepoB [OMyLUeH TOMNbKO ANs KpenneHus
nerkomn MoroYyHoM OBLUMBKM U NOABECHbLIX NOTOM-
KOB 1 B HepacTsiHyToMm 6eToHe. OgHako B criyvae
noxapa B 6eToHe MOSIBASIOTCS TPeLlnHbl. 3-3a
OTCYTCTBUA CMOCOBHOCTU K [OMOMHUTENBHOMY
pacLUMPEHNIO 3TU aHKepbl 3aMETHO CMeLLalTCs
B 6eToHe c TpewmHamu. B pesynerarte rmy6uHa
13 3a[enkn yMeHblLaeTCss HaCTOmnbKo, 4TO CTa-
HOBWTCSA HEOOXOOUMbBIM YYNTbIBaTb BO3MOXHOCTb
OTpblBa NOBEPXHOCTHOrO BETOHHOTO COSi.

PucyHok 6.9:
XapaKTepucTuK/ CTanu B 3aBUCMMOCTM OT TemnepaTypsbl, B3siTO
13 paboTbl /9/

1,0
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6.7.3.3 BbiaepruBaHue/BbIpbIB
MeTannmnyeckmx pacnopHbIX aHKEpOB
1 aHKepPOB C BHYTPEHHUM YNOPOM

Mpyu noxapax 6GoOnbLIOW MNPOAOCIKUTENBHOCTU
BHYTPM 6eTOHa NOSIBNSAIOTCH TPELUMHbIl, KOTO-
pble MOryT NpOXoAuTb Yepe3 MNpPOCBEpPrEeHHoe
ANa aHkepa OTBepcTUe. Y pacnopHbIX aHKepoB
C KOHTPONMMPYEMbIM MOMEHTOM, KOTOpble Mpu-
rogHbl ANs NPUMEHeHWs B pacTsHyToM GeToHe,
HanpumMep y aHkepHbix 6onToB fischer FAZ, 6bino
0bHapyXeHo, YTO BblaepruBaHve Habniogaertcs
TOMbKO HEMOCPEACTBEHHO Mepes paspyLueHueM
6eTOHHOro anemMeHTa. 370 06BLACHAETCA TEM, YTO
yKa3aHHbIN aHkep obecnevnmBaeT KOHTponupye-
MbIl OPacnop, a UMEHHO, ecfnv NPOCBepPeHHoe
OTBepCTHe yBenMuMBaeTCsl BCrieacTBME Pa3BUTUSA
TPELUMHbI, TO Harpyska, AeiCTBytoLLas Ha aHkep,
npoTankMBaeT pacLUMPUTENbHBIA KOHYC rnybxe
B PacropHyto BTYMKY, Tak YTO B pe3ynsraTte BOC-
npuHMUMaeMas Harpyska ocTaeTcsi Ha JOCTaTO4YHO
BbICOKOM YpOBHeE, TaknuM 06pa3om, He BO3HMKaOT
BOMbLUMX CMELLEHWIA KaK B Criydae aHkepa C KOHT-
ponvpyembIM NepemeLLeHneM.

Bhbllecka3aHHOe OTHOCUTCS U K @aHKepaMm C BHYT-
pPEHHMM ynopomMm, Takum kak aHkep fischer Zykon
FZA. Yactb aHkepa, pacnonoxeHHas B KOHU-
4eCKOM paccBepieHHOM OTBEpPCTUW, MMEET 3Ha-
ynTenbHO GonbLUMI AMaMeTp, 4Yem AuMaMeTp B
LMNMHOPUYECKON YacTu NPOCBEPIEHHOro 0TBEPC-
Tusi. MNo3TOMy aHKepbl 3TOro TMNa BO MHOTMX CIy-
Yasx HeYyBCTBUTENbHbI K 06pa30BaHNI0 TPELLMH.

TpelumHbl, obpasoBaBLUMECs BO Bpemsi noxapa,
MOryT yBenuuMBaTbCA BO BPEMS WM nocre
oxnaxaeHusi. B aTom cryyae BO3MOXHO Bbigep-
rvBaHvie aHkepa rnocre rnoxapa.

PuvcyHok 6.10:
OTkanbiBaH1e NoBepXHOCTHOrO GeToHHoro cnost /2/

6.7.3.4 HapyweHue cuenneHus XMMUYECKUX
aHKepHbIX CUCTEM

B cuctemax xuMmnyeckon aHkepoBkm (kancynbHble
UM UHBEKLMOHHBIE CUCTEMbI) COCTaB MPU BbICO-
KMX Temnepartypax pa3msaryaeTcs, YTo NpUBOANT K
HapyLUeHUIo CBA3EN.

mMbpuagHble cuctembl Ha 6ase BUHUNATEPHbIX
NMOMMMEPHbBIX CMOJ1, KOTOpble BbIMyCKaKTCS rpyn-
now komnaHui fischer (xummueckne aHkepol FHB,
MHBEKLMOHHbIe aHkepbl Upat UMV Vario, aHkepbl ¢
Xvmuyecknum coctasom Upat UPM 44 unu aHkepsbl
C WHBEKUMOHHBbIM cocTaBoM fischer FIS V) kpat-
KOBPEMEHHO MOTYT BblAepPXKuBaTb MakcuMarbHyo
Temnepatypy 120°C. N3genus Ha OCHOBE TOSbKO
BMHUMACTEPHBIX NOMUMEPHBIX CMOM (XMMUYeckune
aHkepbl Upat UKA 3 wvnun xvmudeckue aHkepbl
fischer R) kpaTkoBpeMeHHO MOryT BblAepXuBaTb
Temnepatypy Ao 80°C. [ns nonuactepHoro nonm-
MepHOro pacTBopa Temrneparypa KpaTkoBpeMeHHO
TaKke MoxeT gocturaTtb 80°C.

DanbHeliluve uccnenoBaHUs nokasanu, YTo npu
HenocpefCTBEHHOM BO3[EWCTBMM NMaMeHu Ha
aHKepbl, KOTOpble YCTaHOBMEHbl B GETOHHbIX
nnuTax, Tenno MeAJIeHHO pacrnpocTpaHsieTcs
Brnybb HanpasneHusl 3anuBku coctaBom /7/. Ha
pucyHke 6.12 nokasaHo, Kakvum obpa3om unsme-
HsIeTCs TemnepaTypa cocTaBa B 3aBUCMMOCTU OT
paccTosiHUS OT MOBEpPXHOCTW GeToHa v npoaon-
XUTENbHOCTU BO3AENCTBYS OTHSI.

McnbiTaHns camopaclUMpsiloLLMXCsl CUCTEM Tuna
Xumm4yeckmx aHkepos fischer FHB nokasanu, 4to
CcnocobHOCTb BblAEPXKMBATL HArpy3k1 NULLb crer-

PucyHok 6.11:

AHkepHbIt 6onT fischer FAZ A4 — VameHeHne TemnepaTypbl No
[NMHe MPOCBEpPNEeHHOro Yepe3 15 MUHYT nocrie Havana BO3-
[enCTBuS Nnamenu /2/

WU3meHeHue TemnepaTypbl Yepe3 15 MUHYT

600

—#%—BeToH

500 -
FAZ M16 A4
400 \
&0 \ % FAZM8A4 []
100
Q
0

——FAZ M12 A4

Temnepartypa [°C]

0 20 40 60 80 100
OT ToukM Ao [Mm]
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Ka yMeHbluaeTcs 3a CYeT MOSABMEHWUS AOMOMHU-
TenbHbIX cun pacnopa. Npu 3ToM rMaeHy0 posnb
urpaet paspylueHve cTtanu. Takum obpasom,
COBPEMEHHbIE  XMMMYECKMe paclumpsiolmecs
aHKepbl B Cryvae BO3HWKHOBEHMWSI Moxapa cro-
COGHbI BblAEpPXKMBaTb NPUBMN3NTENBHO Takne xe
Harpysku, Kak 1 cTarnbHble aHKepbl.

6.7.3.5 Pa3spywieHue ctanu npu temneparypax
no 400°C

B Tex cnyyasix, Korga KpenseHve noBepraeTcs Bo3-
nencteuo Temnepatyp 0o 400°C, ymeHblueHve
NPOYHOCTU CTanu HeO6X0AMMO Y4MTbIBaTb B NPO-
Liecce pac4eToB. OTO NPOMUCaHO B NPOEKTE HOPM
ans TyHHenen ZTV-DNG. OTHocUTENbHO BbICOKME
TemnepaTtypbl OOCTUraloTcs BOMM3M UCTOYHMKA
orHsi. Tem He MeHee, o6opynoBaHue, Hanpumep,
BEHTUNATOPbI UMW CUCTEMbI AN BbITSXKA AbIMa
OOIMKHbI (DYHKLMOHMPOBATL MO-NpexHemy. 370
MOXHO rapaHTMpoBaTb MNOCPEACTBOM 3a4aHust
6onee BbICOKMX pacyeTHbIX TeMnepaTtyp, kak ans
camoro obopyaoBaHus, Tak U NSt aHKepoB Kper-
neHuin. B Tabnuue 6.5 npeactaBneHo CHMXeHue
npegena TeKy4yecTn AN pasHbiX COPTOB Hepxa-
BeloLLell CTanu B 3aBUCUMMOCTM OT TeMrepaTtypbl.
CoOTBeTCTBYOLUME [AaHHblEe AONs1 YrNepoaucTomn
cTanv npmBeaeHbl Ha pUCcyHke 6.9.

PucyHok 6.12:

TemnepaTypa B 30He YCTaHOBKM XMMUYECKMX aHKEPOB BO TECTO-
BOro noxapa (xumudeckuit aHkep Upat UKA 3 n xummndeckuii aHkep
fischer R)

q 2 4 6 8 10 12 14
c | | | | | | |

PaccTosiHue 1o nosepxHocTu 6eToHa (cm)

1000

500

Temnepatypa
n
o
o

6.8 OrHecToNKMe cBoMcTBa Aarobenen
1 aHKepoB: COBpeMeHHoe
TeXHONorn4yeckoe coctosiHme

COOTBeTCTBy}OLLWIe 3Ha4YeHne Harpy3ok n OrHeCTOW-
KOCTW B 3aBMCUMOCTW OT TUNa aHKepa 1 Xapakrepa
NPUMEHEeHNA ykasaHbl B odhmumanbHbIX Aonyckax
WNN B OTYETaxX O pesynbraTax UCTbITaHWN.

6.8.1 AHKepbl AnA MOHTaXa nerkmx
noABeCHbIX NOTONKOB

Bo3geBowt aHkep fischer Tmna FNA, 3abusHoi
aHkep fischer Zykon FZEA, 3abuBHoli aHkep
fischerEA, knuHoBon aHkep Upat EXA aBnstotcs
TUNWYHBIMU aHKepamu, KOTopble NpeaHa3HavYeHbl
AN NOABECHbIX MOTOMKOB U [OMOMHUTENbHbBIX
CUCTEM, TaKMX KaK BEHTUMSALMOHHblE KaHarnbl
n Tpybonposoapl. [ns Takoro MCMnofb3oBaHWs
Harpyska npu HopMarnbHbIX TeMnepaTypHbIX yCro-
BUsIX orpaHnyeHa senuynHon 0.3 - 1.5 kH Ha oanH
aHkep B COOTBETCTBMM C repMaHCKMMMK [omnyc-
kamu. [lonycTnMble Harpysku B criydae BO3HUKHO-
BEHUsi noxapa npusegeHsl B pasgene 6.10.1.3.

6.8.2 PesynbraTbl UCNbITaHWUIA aHKEPOB,
AOoNYLWeEeHHbIX K NPUMEHEeHUIo C
GOonbLIMMM Harpy3kamm

Cnegytowne aHkepbl OblnM UCMbITaHbI C LEnblo
onpeaeneHnst UX OrHECTOMKUX XapaKTepPUCTUK:
BblCOKO3(hheKkTMBHbIE aHkepsbl fischer FH, aHkep-
Hble 6onTbl fischer FAZ, aHkepHble 6onThl fischer
FBN, aHkepbl fischer Zykon FZA, 3abuBHble
aHkepsbl fischer Zykon FZEA, aHkepwl gns nyc-
ToTenbix nepekpbiTuin fischer FHY, xumunyeckne
aHkepbl fischer FHB, MHBbEKUMOHHbBIN cocTaB Ans
aHkepoB FIS V, xumunueckuii coctas Upat UPM 44,
MHBEKUMOHHble aHkepbl Upat UMV Vario w

2, Tabnuua 6.5:
%, 2 P

120 It MwuHuUManbHble npeaens! TekydecTyt [H/MM2] 4ns HeKoTopbIX

100 %, . HepXKaBeloLLMX CTaneii B 3aBUCUMOCTM OT Temnepatypbl /11/

80 Marepuan 20°C 100°C | 200°C | 300°C | 400°C
1.4401 200 175 145 127 115
1.4404 200 165 137 119 108

40 14571 200 | 185 | 165 | 145 | 135
14529 300 230 190 170 160

20

-
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KnuHoBsble aHkepbl Upat EXA. B cootsetcTBy-
owmnx Tabnuuax n. 6.10 npuBedeHbl 3HaYeHUs
HecyLlel cnocobHOCTN aHKepOB B 3aBUCUMOCTU
OT CTeneHun OrHecTOMKOCTW, AMameTpa aHKkepa u
KavecTBa cTanu.

B obuem cnyyae HepxaBetollasi ctanb obecne-
ynBaeT Ooree BbICOKWUIA YpOBEHb Ge3onacHoOCTH
npu noxape, Yem yrnepogucrtas. o aton npu-
Y/He aHKepbl, U3rOTOBMEHHbIE U3 HepXaBetoLen
cTanu, MoryT BbITb MCMONb30BaHbI 6e3 cneunanb-
HbIX UCNbITAHUA, €CMN NPUHSATL AaHHbIE MO COOT-
BETCTBYIOLMM pesynbTataM UCNbITaHuii Usgenui
13 yrnepogucTom ctanu. MNpu aToM MOXHO rapaH-
TMpOBaTb MOMOXMUTENbHblE pe3ynbraTtbl. JTOT
aKT NPOAEMOHCTPUPOBAH Ha MpyUMepe pesyrb-
TaToB UCCNeAOBaHWUNA MyIBTUKOHYCHBIX XUMMYec-
kmnx aHkepoB Upat UMV M 16 u aHkepos fischer
Zykon FZA M 12 pns knacca orHectonkoct F
90, nprBeaeHHbIX B Tabnuue 6.6.

Tabrnuua 6.6:
BnusiHe copta cTanu Ha HecyLlyto cnocobHOCTb aHkepa
(npumepsl Ans knacca orHecTonkocT F90)

UPM 44 + ASTAM 16 FZA 18x80 M12
OuuHkoBaHHas [kN] 4.0 20
(Tanes

Hepxasewowas [kN] 5.8 5.0
crans

0603HayeHne

6.8.3 OueHKka noBeOeHUs MeTansM4yecKux
aHKepoB B cny4ae noxapa cornacHo
TexHuyeckoro Otyeta TR 020 EOTA

B atom TexHuuveckom Otyete TR 020 EOTA onpe-
AeneHbl MPUHLMMbLI OLEHKW CTENeHn MnoXxapHomn
OMacHOCTU MPU WCMOSb30BaHUN METanMYeckux
aHkepoB. Takke kak B ETAG 001 B TR 020 nep-
BOHa4arnbHO OCEBOE TAroBOe AEWCTBUE Harpysku
1 NonepeyHoe paccMaTpuBaloTCs HE3aBUCUMO, a
rocrne aToro B KombuHaumu.

C ogHon ctopoHbl TR 020 paet Bam uucto pac-
YEeTHYH METOANKY, UCMOSIb30BaHWe KOTOpon JaeT
pesynbTaThl, 06ecneynBatoLme nonHyto 6esonac-
HOCTb, HO HE WCMOMb3YHT BCEX BO3MOXHOCTEM
aHKepoB.

C [pyro CTOpPOHbI pacyeTHble 3HaYeHUs MoryT
6bITb CYLLIECTBEHHO YBeNMYeHbl Ha OCHOBE MPOoBe-
AEHWS UCMbITaHUIA Ha MOXapHy 6e30MacHOCTb.
OTn 3HaveHWs onpeaerneHbl B akTe 3aBOACKOro
ucnbiTaHus. BnepBble Takow akT 3aBOACKOrO
ncnbiTaHust 6biN BbIMYLLEH AN aHkepHoro GonTa
fischer FAZ I1.

Kpome Toro, Heobxogumo ykasaTb, Y4TO B 3TUX
akTax 3aBOACKUIA UCMbITAHWUI TEPMUHONOMMA NS
KnaccudmKkaumm OrHecToMKOCTM aganTupoBaHa K
EBponevickum ctangapTam.

BmecTto ycTapeBLlnx knaccoB orHectoukoctn F
60, F 90 n 1.4. Tenepb AOMKHbI UCNOMb30BaTLCA
knaccbl R 60, R 90 n 1.4.

6.8.4  PesynbraTbl UCNbITaHWUM
cepTMdULMPOBaAHHbIX
HEeMNNOHOBbLIX paMHbIX Arobenen
C OLIMHKOBaHHbIMMU LLIYpynamm

McnbiTaHua nokasanu, 4To HENNOHOBbLIE PaMHble
kpennexus (G 10 mm, wypyn 7 MM, hgs 2 50 Mm,
Fperm = 0.8 kH) nsrotoenenHsie 13 nonammaa PA
6 1 ycTaHoBMeHHble B 6ETOHE, UMEelT OrHecTown-

KOCTb, MO KpanHen mepe, He Hxke knacca F 90.

6.8.5 [Oepxatenu nsonsiuum n grodenu
ANs KpenrieHUsi BHeLHUX
TENMoMU3onsLUMOHHbIX MaTepuanoB

YTo KkacaeTcs NpUMEHEHWsI KpenneHuin nsonsum-
OHHbIX MaTepvarnoB, N3rOTOBMEHHbIX U3 NNacTuka,
TO OHW, KaK NpaBuWIIO, He CrocobCTBYIOT pacnpo-
CTPaHEHWIO OrHSA, M3-3a HanmM4Ms 3HaYUTESIbHbIX
NMPOMEXYTKOB Mexay Humu. pu 3TOM [OSKHbI
ObITb BbINOMHEHbI TpeboBaHusa § 26 MBO (Ctpou-
TenbHble HopMbl) MO MMHUMarbHBIM TpeboBaHMAM
K «HOpPManbHO BOCMMAaMEHSIOLLIMMCS CTPOUTENb-
HbIM MaTepuanam» [12].

B HekoTopbIx cryyasx, HanpuMep, Ans Npuioxe-
HUIM, OTHOCSILLMXCA K NYTSIM 3BaKyauuu 1 K noxa-
pOCTOMKMM CTeHaMm, TpebyeTcs WCnonb3oBaTh
MeTannNMYecKne U3oMSALMOHHBIE KPEMMEHUS!.

OdpmumnansHele gonyckn ans ETICS (BHewHue
TENMON3OMALUMOHHbIE  KOMMO3WUTHbIE  CUCTEMbI)
TaKKe cogepxart cneunduKaumm Ans Kpenex-
HbIX 3/1eMeHTOB. B OTHOLLEHWUN OrHecTonKoCTM
1cnonb3oBaHUe KpenexHbIXx MaTtepuanos paspe-
LLIEHO TOMbKO B COOTBETCTBMM C YCMOBUSIMU, YKa-
3aHHbLIMKM B JOMyCKe.

CocrosaHue Ha 01,2006

fischer=

KPEMEXHBIE CUCTEMBI

2956

info@fischer24.ru


https://fischer24.ru

fischer24.ru

8 (800) 550-66-24

info@fischer24.ru

I'IO)KapHaa 6e3onacHOCTb B Kpene>XHbIX TeEXHONOrmax

6.9.

NMpumeHeHne aHkepoB (Npumepbl)

Monxopawme gobenu unu aHkepb!

MpumereHne

M BeHTUNALMOHHbIE KaHanbl
1 BEHTUNALIMOHHbIE

peweTkn

Boznesol aHkep fischer FNA

3abusHolt aHkep fischer Zykon FZEA

AHkepHbIt 6onT fischer FAZ

3abusHolt aHkep fischer EA

LUypyn no 6etoHy fischer FBS

AHKep ana nycrotensix nepekpsituii fischer FHY
MoTtonouHbit aHkep-knuH fischer FDN

Jlerkve nonBecHble
MOTOJIKN U aHanornyHole
CUCTEMBI

B MPOMEXYTOYHbIX
MOTOJTOYHBIX 30HaX

3abusHon aHkep fischer Zykon FZEA

3abusHol aHkep fischer EA

Bo3nesol aHkep fischer FNA

AHkep ana nyctoTensix nepekpbitnii fischer FHY
MoTonouneiin aHkep-knuH fischer FDN

LLlypyn no 6eToHy fischer FBS

CﬂpI/IHKJ'IeprIe CUCTEMBbI

Anikep fischer Zykon FZA

3abusHolt aHkep fischer Zykon FZEA

ArkepHsbitt 6onT fischer FAZ
BeicokoaddektusHbIlt aHkep fischer FH

Arkep ana nycrotensix nepekpbitnii fischer FHY
3abusHolt aHkep fischer EA

KnuHosot aHkep Upat EXA

O6nuuoska pacanos n
dacanHble KOHCTPYKLUNKU 13
nepesa Unu metanna

YHuBepcanbHbIn paMmHbiii robens
fischer FUR

DacanHbin (yanuHeHHbIN) aobens
fischer SXS

PamHbiit nro6ens fischer S-R
PamHbiit nro6ens fischer S-H-R

Kpennexus nsonauumn
BEHTUNMPYEMbIX hacanos

MeTtannuuecknin giobens ansa nsonauuu fischer FATMV
MeTtannuuecknin giobens ans nsonauum fischer FATMA
MeTtannuuecknin grobens ans nsonauum fischer DHM
MpuxkunmHon komnnekT fischer Fatec FAKA A

Hio6enb ana usonaunu fischer DHK

KabenbHble Tpacchl 1
TAXENblE TPY6ONPOBOIbI

AHkepHbIn 60nT fischer FAZ
BbicokoaddekTrBHbIl aHkep fischer FH
3abusHoi aHkep fischer Zykon FZEA
Xumnueckuii aHkep fischer FHB

Arnkep fischer Zykon FZA
VHbekumoHHbIt cocTas fischer FIS V
KnuHoown arkep Upat EXA
NHbekumoHHsbI aHkep Upat UMV Vario

CranbHble KoH CTpyKUMn

ArkepHsbitt 6onT fischer FAZ

ArkepHsbitt 6onT fischer FBN
BuicokoaddekTusHbIlt arHkep fischer FH
Xumunueckunin aHkep fischer FHB

Anikep fischer Zykon FZA
NHbekumoHHsbilt cocTas fischer FIS V
Knunosot aHkep Upat EXA
NHbekumoHHble aHkepsl Upat UMV Vario

AHKepHble KpenneHns B
KaMeHHOI knagke

HbekUnoHHana cuctema fischer FIS V
Xnmunueckunin coctas Upat UPM 44
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6.10.

0630p cepTudULMpPOBaHHbIX Al06ener n aHKepoB

6.10.1 WcnbiTaHna Ha orHecToMkocTb B cooTBeTcTBuM ¢ DIN 4102
6.10.1.1MpumeHeHue B pacTaHyTOM 6eTOHe

Hassanue Tun aHkepa Martepuan MakcumansHo fonycTumMble OTtyeT 0 Ceptu- |Mpuno-
Harpysku npu noxape [KH] | ncnbitanuax | dukat | xeHne
:’Oﬁi A4 C F30 F60 F90 F120 | Oonyck Ne* | VDS | FM
(1.4529)
Xumuyecknin aHkep FHB 10x60 X X 5.0 15 B 3038/8141-1 PacrsmyToii
fischer FHB™ FHB 12180 x| x 70 | 40 | 25 (02.05.2001) R
FHB 12x100 X | x 70 | 40 | 25 Seron
T FHB 16x125 X X 15.0 70 5.0 4.0
- FHB 20x170 X X 20.0 9.5 7.0 5.0
- FHB 24x220 X X 25.0 12.0 9.5 15
VIHbEeKUNOHHBIN aHkep UMV Vario 60 M10 X X 5.0 15 3253/02911-1 PactanyToii
Upat UMV Vario UMV Vario 8OM12 | X | X 70 | 40 | 25 02.05.2001) R
UMV Vario 100M12 | X | X 7.0 40 25 Seron
S UMV Vario 1256 M16 | X X 15.0 7.0 5.0 4.0
W UMV Vario 170 M20 | X X 20.0 9.5 7.0 50
— UMV Vario 220 M24 | X X 250 12.0 95 75
Ankep fischer Zykon FZA FZA M6 X 1.0 0.5 0.35 0.25 3277/0631-1 PactanyToiit
e | |2 X 15 | 08 | o5 | o4 | BIL2000 1y v
FZAM10 X 45 | 22 | 13 | 09 X | x|
FZAM12 X 8.5 3.5 20 1.5 X X
FZAM16 X 135 6.5 4.0 3.0 X X
FZA MB A4/C X X 2.1 12 0.85 0.7
FZA M8 A4/C X X 10.0 40 1.8 1.0 X
FZAM10 A4/C X X 18.0 70 35 20 X X
FZAM12 A4/C X X 22.0 9.0 5.0 35 X X
FZAM16 A4/C X X 24.0 12.0 15 6.0 X X 6
AHKep anA CKBO3HOIo FZAMS D X 15 0.8 05 04 3277/0531-1 X PacranyToii
moHTaxa Zykon FZAD FZAMI0D X 45 | 22 | 13 | oy | 12000 |y MERT
—— g ! ' FZAMI2D X 85 | 35 | 20 | 15 X | x| e
FZAM16D X 135 6.5 40 3.0 X X
FZAM8 D A4/C X X 100 4.0 18 1.0 X
FZAM10 D A4/C X X 18.0 70 35 20 X X
FZAM12 D A4/C X X 22.0 9.0 5.0 35 X X
FZAM16 D A4/C X X 24.0 12.0 15 6.0 X X

Bonee noapobHyto nHbopMauuio o pesynbratax UCMbITaHNi 1 0oMnyckax CM. Ha caiTe:

www.fischer.de/Befestigungssysteme/Produkte/Produktgruppe ... (BO3MOXHO ckaumBaHune nHbopmaumm)
** 3aBo[CKME UCMbITAaHWA CTeneHu noxapHoi 6e3onacHoOCTU ana xumudeckoro axkepa fischer FHB |l nposogsaTca. MoxanyiicTa,
CBAXMUTECH C NpeAcTaBuTenem komnanuu fischer B Balueit ctpare (cm. rnasy «Cepsuc/KoHTakTbi», cTp. 312 1 nanee).
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Hassanue Tun aHkepa MaTtepuan MakcumanbHo onycTuMble Otuet o |CepTtu- MNpuno-
Harpyaku npu noxape [kH] ucneiTa- |pukaTt| xeHue
ounr- | A4 C F30 F 60 F90 F120 Huax  |VDS|FM
| |(1.4529) Donyck
Ne*
& & 2 2
AHKep C BHyTpeHHemn FZAMG | X 1.0 05 0.35 0.25 3277/0531-1 PactamyTeih
peab6oit fischer FZAMS | X 15 08 05 04 (23.11.2001)| y " :;':::;”
Zykon FZA-l ' ) ) ' Geron
FZAM101 X 45 22 13 09 XX
E FZAM121 X 8.5 35 20 1.5 XX
FZAMB | A4/C X X 21 12 - 1085 0.7
FZAMB | A4/C X X 10.0 40 - 18 1.0 X
FZAM101A4/C X X 18.0 7.0 - 35 20 XX
FZAM12 1 A4/C X X 22.0 9.0 - 5.0 35 XX
3abuBHoW aHkep FZEA 10x40 M8 X | X 0.7 2306636 | X PactanyTeii
) W HepacTs-
fischer Zykon FZEA FZEA10:OMIO | X | X 10 (95" X X | wyrom
vom 6eTon
_— FZEAT0XOMI2 | X | X 15 11998 | X
und
14.09.1999)
AHKepHbIi 60T FAZ 8 I X 12518 [ 12 [ 16 | 09 | 13 | 08 | 12| PBU/ | x| |Pactauyrun
. W HepacTs-
fischer FAZ FAZ 101 X 22536 |225] 29 | 19 | 22 | 16 | 19 |BUS00Tof |yt y 10
i T 10.02.05 Soron
| FAZ 1211 X 40 | 63 | 40 | 49 | 32 | 35| 28 | 28 XX
FAZ 161l X 94 | 117 77 |91 60|66 |562]|53 XX
FAZ 8 A4/C X X 1.7 1.7 1.7 1.7 PBIIl/BOZ- | X PacramyTeih
W Wepacts-
FAZ 10 A4/C x| x |25 25| - | 25| - | 25 316 Tyl x| yran
(31.01.2003), 6eton
FAZ 12 A4/C X X 45 45 - 45 - 45 XX
FAZ 16 A4/C X X 8.0 8.0 - 8.0 - 8.0 XX
BoicokoaddekTrBHbIN FH10B/S/H X 04 04 B 04 13355/0530-2 PacramuyToii
W HepacTs-
anikep fischer FH | mzB/s/Hysk| x 06 06 | - |08 (26.06.2000) x | x | " yyrum
——F ] ™) | F1sB/s/H/sk| X 15 15| - |15 X | x|t
S FH18B/S/H X 20 20| - |20 - X | X
FH24B/S/H X 45 45| - | 40| - X | X
LLlypyn no 6eToHy FBS 8 X 08 B 08 902 070 000 PacrsuyToii
W Wepacts-
fischer FBS FBS 10 X 10 . 10 (25.06.2002), Wy
s FBS 10 A4/C X | X 15| - |15 eron
AHKep anda nycroTensix FHY M6 X 10 045| - | 028 - 0.2 3566/3321 Tonbko anst
~ npensapu-
nepekpuiTAil FHY FHY Mg X 18 10| - |os| - |os 21.06.2002)) Tenuso
HanpsXeH-
—— FHY M10 X 25 165 - | 13| - | X || e

Bonee nogpobHyto nHdopmaumio o pesynbtatax UCNbITaHWUI 1 OOMyCcKax CM. Ha canTe:

www.fischer.de/Befestigungssysteme/Produkte/Produktgruppe ... (B03MOXHO ckaunsaHune nHdopmaumm).
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6.10.1.2 MNpumeHeHne B HepacTAHYTOM 6eToHe, AononHuTenbHo cm. n. 6.10.1.1

HassaHue Tun aHkepa Martepuan MakcumansHo gonycTumMble OTtyeT 0 Ceptu- |Mpuno-
Harpysku npu noxape [kH] ucnbita- dukart | xeHne
o | A4 C F30 F 60 F90 F120 HUAX VDS | FM
o (1.4529) onyck Ne*
AHkepHbIt 6onT fischer FBN FBN 8 X 05 05 05 3365/0630-4 Hepacrs-
FBN 10 X 13 | 13 | 13 (23.06.2000) Senon
FBN 12 X 18 18 18
FBN 16 X 40 40 40
FBN 20 X 7.0 70 7.0
Knunosoit ankep Upat EXA EXA M8 X 0.8 0.8 0.7 0.5 3268/10953 | X Hepacrs-
EXAMIO X 08 | 08 | 08 | og | [210219%8) | x Seron
EXAM12 X 0.8 0.8 0.8 0.8 X
Xvmuyeckuii cocTas UPM 44 M8 X 19 0.8 0.3 0.15 | 3253/02913 Hepacrs-
Upat UPM 44 UPM 44 M10 X a5 | 21 | 10 | op | 10012002) Senon
. UPM 44 M12 X 85 36 2.1 15
UPM 44 M16 X 135 6.4 4.0 30
UPM 44 M20 X 210 10.0 6.0 45
UPM 44 M24 X 30.0 14.0 9.0 6.5
UPM 44 M30 X 450 22.0 140 10.0
UPM 44 M8 A4/C X X 43 0.8 0.3 0.15
UPM 44 M10 A4/C X X 75 2.1 1.0 0.6
UPM 44 M12 A4/C X X 11.0 5.7 39 3.0
UPM 44 M16 A4/C X X 25.0 10.0 58 40
UPM 44 M20 A4/C X X 320 15.0 9.0 6.0
UPM 44 M24 A4/C X X 45.0 22.0 13.0 9.0
UPM 44 M30 A4/C X X 70.0 35.0 20.0 14.0
NHbeKUMOHHBIN cocTaB FIS G M8 X 19 0.8 03 0.15 3038/8141-3 Hepﬂt(ﬂr
fischer FIS V FIS G M10 X a5 | 21 | 10 | op | 10012002) Senon
FISGM12 X 85 36 2.1 15
FISGM16 X 135 6.4 40 3.0
FIS G M20 X 210 10.0 6.0 45
FIS G M24 X 300 14.0 9.0 6.5
FIS G M30 X 450 220 140 10.0
FIS G M8 A4/C X X 43 0.8 0.3 0.15
FISG M10 A4/C X X 15 2.1 1.0 0.6
FISG M12 A4/C X X 11.0 5.7 39 3.0
FISG M16 A4/C X X 25.0 10.0 58 40
FIS G M20 A4/C X X 320 15.0 9.0 6.0
FIS G M24 A4/C X X 45.0 22.0 13.0 9.0
FIS G M30 A4/C X X 70.0 35.0 20.0 14.0
YHuBepcanbHbIl paMHbIl FUR 10" X X 16 B 08 3705/4711 Hepnt(»-
ntobens fischer FUR FUR 107 X X 16 . 14 08 (23.11.2001) :’;:':
e a——— | 1]
FUR10¥ X X 16 - 16 0.8
* Bonee nogpobHyto nHdGopmaumio o pedynbTaTax UCMNbITaHWUIA 1 OOMyCcKax CM. Ha canTe:
www.fischer.de/Befestigungssysteme/Produkte /Produktgruppe ... (BO3MOXHO ckaumBaHune nHdopmaumm).
1) Yron npunoxexua Harpyskmn 10°
2) Yron npunoxenua Harpysku 70°
3) Yron npunosxenuna Harpysku 90°
-
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6.10.1.3 KpenneHua nerknx nofgBecHbIX MOTOSIKOB UJTU COMOCTAaBUMbIX AOMONTHUTENbHbIX

cucrtem
HassaHue Tun aHkepa Martepuan MakcumanbHo [onycTumMble OTyeT 0 Ceptu- |Mpuno-
Harpysku npu noxape [kH] ucnbita- dukart | xeHne
ouns- | A4 C F30 F60 F90 F120 HUAX VDS | FM
(1.4529) onyck Ne*
Lypyn no 6etony fischer FBS | FBS 5 X - - 0.2 0.2 902 070 000 Nopsechbie
mﬁ. FBS 6 X 05 | o3 | (25062002) e
FBS 8 X - - 0.8 0.8
[MoTonoYHbLIN aHKep-KNUH FDN 6/35 X 04 0.25 2:21.1-1731 Nopsechbie
: noTonkn
fischer FDN FON 6/65 X 04 0.25 (05.07.2002)
'Bo3pgesoi aHkep fischer FNA | FNA 6x30 X X X . 0.25 025 7-21.1-606 Mopsechsie
notonkw
=Fi FNA 6:30 M6 X | x| x 03 | 025 (03.04.2002)
= 1| FNA6x30 M8 X | X X 035 | 025
ﬁﬂﬂ* FNA 6x40 M6 X | X | X 05 | 025
FNA 6x40 M8 X X X 0.5 0.25 -
3abusHom aHkep fischer EA EAMB " X - - - 0.1 7-21.1-1619 Topsechsle
noToNKK n
E' w— FAMBK4D X - - 08 | o7 | (01011998 Wapacrs-
EAMI0 X - - 08 | 08 X | X |
EAM12 X - - 0.8 0.8 X X

Bonee nogpobHyto nHdopmaLumio o0 pesynbTatax UCMbITaHNI U OoMycKax CM. Ha cainTe:
www.fischer.de/Befestigungssysteme/Produkte/Produktgruppe ... (B03MOXHO ckaunsaHmne nHdopmaumm).
" GU Ill/B-02-035 (o1 12.08.2002)

6 6.10.1.4 KpenneHua onsa Knagku

HassaHuve Twun aHkepa Matepwnan MakcumansHo gonycTrmMble OtyeT 0 Ceptu- |[Mpuno-
Harpysku npu noxape [kH] nenbiTa- dukaT | xeHne
ounr | A4 C F30 F60 F90 F120 HUAX VDS | FM
(1.4529) Monyck Ne*
NHBEKLUMOHHBIN cocTas FISV M8 X X 190 0.8" 05" 04" 33565/0530-6 Knapka
fischer FIS V ASVMI0 X X 20" 18" 100 071 (21.05.2001)
I E! l FISVM12 X X 50" 2.7" 1.6" 1.01
B ')
L
Xumuueckuii coctas UPM 44 M8 X X 1.9" 0.8" 05" 04" 3354/06205 Knagka
Upat UPM 44 UPM 44 M10 X | x ag | 180 | 1ov | ogv | (21.052000)
} A UPM 44 M12 X | X 500 | 277 | 15 | 100
- & l J
_—

Bonee nogpo6Hyto nHdopmaumio o pesynbTatax UCMNbITaHWUI 1 OOMyCcKax CM. Ha canTe:
www fischer.de/Befestigungssysteme/Produkte/Produktgruppe ... (B03MOXHO ckaunsaHune nHdopmaumm).
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6.10.2 KpenneHua o6nuuoeku ¢pacapnos

HassaHue Tun aHkepa Martepuan MakcumansHo gonycTumMble OTtyeT 0 Ceptu- |Mpuno-
Harpysku npu noxape [kH] ucnbita- dukart | xeHne
oun | A4 C F30 F 60 F90 F120 HUAX VDS | FM
(1.4529) onyck Ne*
YHuBepcansHbiil paMHbI FUR 8 X X B B 08 - 7-21.2-1204 06nuyoska
ntobens fischer FUR FUR 10 X X . . 08 . (10.04.2000)
e
&
N
DacanHbiv (yAnMHEHHbIR) SXS 10 X X - . 08 - 7-21.2-1695 06nuyosKa
ntobens fischer SXS (23.03.2001)
PamHbii gro6ens fischer S-R S8R X X 05" R 7-21.29 06nuuoska
E—— N x| x ogr | . | (02082000
— ¢ S12R X X 1.0"
S14R X X 12" -
PamHbiin gio6ens fischer S-H-R | S 10 HR X X 042 . 721.29 O6nuuoska
par—— i S14HR X | x 05 | (02.08.2000)

Bonee nonpobHyio nHGopmaumio o pesynbtatax UCNbITaHWUIA 1 OOMyCcKax CM. Ha canTe:
www.fischer.de/Befestigungssysteme/Produkte/Produktgruppe ... (BO3MOXHO ckaumBaHune nHbopmaumm).

1) BenuuunHel fenicteutenbHbl Ana 6eToHa: ana Apyrnx mMatepuanos cMm. 4onyckb u ceptudukarsl.

2) BenuunHbl nencteuTenbHbl s NycToTenbix cunukaTtHbix knpnudert (KSL): ana gpyriux matepuanos cM. gonyck b n ceptudukatsl.

6.10.3 VicnbiTaHMa Ha OrHECTOMKOCTb B COOTBETCTBUM C TyHHerbHoM KpuBon ZTV -Tunnel

Hasganuve Tun aHkepa Matepuan MakcumansHo 4onycTumMble Otuyet 0 Ceptu- |Mpuno-
Harpysku npu noxape [KH] vcnbiTa- dukaTt | xeHne
oumn- | A4 C HUAX VDS | FM
o (1.4529) [kN] onyck Ne*
Xumnueckuii ankep fischer FHB 12x100C X 20 3038/8141-2 PacrsuyToii
FHBC FHB 16x125C X 50 (12:102001) o

6beton

i it 1 )

VHbekUMOoHHbIN aHkep Upat UMV Vario 100 X 20 3253/0291-2 PacranyToii

UMV Vario M12S ’ (12.10.2001) :ﬂ:ey‘:l(“
UMV Vario 125 X 50 eTon
M16S ’

—

AHkepHbIt 60nT fischer FAZ FAZ 8C X 12 PB IIl/B-04-289 Pactsimy o

= o YT X 23 (04.06.2003) oo
FAZ 12C X 32 Geton
FAZ 16C X 6.2

'Bosnesoit aHkep fischer FNA | FNA 6x30 A4 X 025 3439/5843 Ornecroitkue

g (04.08.2003) nawenn

6.10.4 YcTraHoBKa apMaTypHbIX CBA3OK C MOMOLLIbIO MHBEKLIMOHHOTO cocTaBa FIS V
[MoapobHyto nHpopmaumio cMm. cTp. 2801 281.
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Mo>kapHaa 6e30NacHOCTb B KPEene)XHbIX TEXHONOormax

6.11.
"/

12/

13/

14/

15/

16/

INuteparypa

25.VDS- Brandschutzseminar (CemuHap
no noxapobesonacHocTtu), 24./25. 3. 1998
B KenbHe (HeMm.)

Tunnelbrandversuch (McnbiTaHns Ha orHe-
CTOVIKOCTb B TYHHene), HeonybnmkoBaHHbIN
oT4eT, rpynna koMmnanui fischer (Hem.)

VdS Fachtagung «Brandschutz aktuell»
(CemuHap «PeanbHas 3awmTta OT no-
xapa»), 21.10.97 B KenbHe (Hem.)

Allgemeine bauaufsichtliche Zulassung
fischer Einschlaganker (FepmaHckuin pgo-
nyck Ha 3abuBHoi aHkep fischer EA),
Z-21.1-16-19 (Hem.)

Herzog, I.: DIBt, Informationen zur Ein-
fuhrung des europaischen Klassi. Zie-
rungssystems fur den Brandschutz (im
nichtamtlichen Teil der Bauregelliste)
(MHdopmaLmsi 0 BBEAEHUM CUCTEMBI €BPO-
newckomn knaccudukaumm ons npoTneBono-
XapHon sawuTbl (HeoduumanbHasa YacTb
CTPOUTENIHOTO HOPMaTWMBHOMO MepeYHst))
(Hem.)

Nause, P.: INK-Bau-Fachtagung 153 (Ce-
MUHap no crtpouTensctey — IBK 153),
14./15.10. 1992 (Hem.)

171

18/

19/

110/

1/

12/

Bergmeister K., Rieder A.,: Behaviour
of post-installed anchors in case of fire.
Connections between steel and concrete
(XapakTepuCTuKM ycTaHaBnMBaeMbIX aH-
KepoB B crnyyae noxapa. CoeguHeHust
Mexay cTtanbto u 6etoHom), LUTyTTraprt,
12.09.2001

Fischer, Technical Handbook, 4. edition
2001 (TexHMYeckunii CnpaBOYHMK KOMMAHMK
Fischer, 4-e nsnanue, 2001 roa)

DIN 4102 Teil 4, Ausgabe 1994 (ctaHpapT
DIN 4102, vactb 4, Bbinyck 1994 roga
(Hem.)

Reick, M.: Brandverhalten von Befes-
tigungen mit grossem Randabstand in
Beton bei zentrischer Zugbeanspruchung
(XapakTepucTUKM OrHeCTOMKOCTU  Kpen-
TNIeHUI, YCTaHOBMEHHbIX B 6eToHe npwu
6onbLUMX PacCTOSIHUAX OT KpaeB U Haxo-
AAWmMXca oA AelcTBreM  pacTarvsato-
wmx Harpy3ok), Mitteilungen des Instituts
fur Werkstoffe im Bauwesen der Uni-
versitat Stuttgart, 2001/4 (CoobLieHne
NHCTUTyTa CTpouUTenbHbIX MaTepuanos
LUryTTraptckoro yHuBepcuteta, 2001/4)
(Hem.)

Euronorm EN 10088-3d
Hopmbl EN 10088-3d )

Sgodzai, H. (2003) Schreiben vom
07.02.2003 an den Fachverband Baustoffe
und Bauteile fur vorgehangte hinterluftete
Fassaden e.V.(Croguaun X(2003), 3anucka
o1 07.02.2003 roga B 3aperncTpupoBaHHbIi
MpodeccunoHanbHbIi cotod «CTpouTernb-
Hble MaTepuansl 1 AeTanu Ans NoABECHbIX
BEHTUNUpyeMblx pacagoB»).

(EBponeiickne

302

fischer=

KPEMEXHBIE CACTEMBI

CocrosaHune Ha 01,2006

info@fischer24.ru


https://fischer24.ru

1

fischer24.ru 8 (800) 550-66-24 info@fischer24.ru

Koppo3aua
71 OCHOBHbIE MPUHLMIbI 304
7.2 Twunbl kOppo3un 304
7.3 3awwmra ot KOppo3um 305
fischer =
COCTOHHM8H607/2006 KPEMEXHBIE CUCTEMBI 303


https://fischer24.ru

fischer24.ru

Kopposaua

&

8 (800) 550-66-24

71 OCHOBHbI€ NPUHLUNbI

3a vcknoyeHeM 6rnaropofHbIX METannoB, Takmx
KaK 301070, cepebpo unu nnatuHa, Bce meTan-
nMyeckne MaTtepuarnsbl, HaxoAsLuecss Mog BO3-
[EeNCTBMEM PasnnyYHbIX aTMOCHEpPHbIE YCIOBUWA,
B3aMMOAENCTBYIOT C KucriopogoM. B pesynbrate
3TON peakuun MOryT BO3HUKaTb ABa SBMEHUS:

1. MpoayKTbl 3TOW peakumMn OKUCIEHUS BbICTpO
0obpa3sytoT Ha NOBEPXHOCTW MeTanna Crnon okuc-
OB, KOTOPbI NPENATCTBYET AaNbHENLLEen KOppo-
3un. Takum 06pa3omM Ha NOBEPXHOCTM 0bpasyetcsa
NaccMBMPOBaHHBIN CION, 3aLUuLAoWMn  MaTe-
puan oT AanbHenLWmnx HeraTUBHbIX BUSHUIA KUC-
nopoga. bnarogapsi aTomy MexaHusmy, Metansbl
C XapakTepucTukamy Aanekummn ot CBOWCTB bna-
ropoAHbIX MeTasnoB 1 NErko oKMCnsioLmecs npu
KOHTaKTe C BO3[YXOM MWMEKT OYeHb O0nbLUOW
CpOK Cnyx06bl. TUNWYHBIMKM NpUMEpPamMM  Takux
MeTansnoB SABMATCS antoMUHUA, XPOM U TUTaH.

2. TpoayKTbl peakumMn OKUCMEHUS  SIBMSOTCH
NMOpUCTBIMU 1 He 00pasyloT 3aLUMTHOro Crnos
NPOTUB MPOHWUKHOBEHUSI KMUCopoda, BOAbl UM
YIMEeKUCcnoTbl. OTO NPUBOAUT K  MPOAOIMKEHUIO
npolecca Koppo3un 1 B UTOre K MOMHOMY pas-
pylieHnio matepuana. [pvmepom Takoro mexa-
HM3Ma SBMSIETCA pPXaB4uMHa, KOTOpas BO3HMKAET
npy KOPPO3WK Xernesa Ha Bo3ayXe.

MeTannbl, OTHOCSILLMECS K NepBOMY BapUaHTy, He
TPebyoT AOMONMHUTENbHOM 3aLUTbl OT KOPPO3UN.
YrnepogucTbie cTanu UMelT MexaHW3M OKucre-
HWS COrMacHO BTOPOrO Cryyasi U HyXgalTcs B
[OMOMHUTENBHON 3aLMTe OT aTMOCHEPHOTO BO3-
[encTBus, Ans Toro Ytobbl MoXHO ObINo obecne-
YWTb UX OONTOBEYHOCTb.

7.2 Tunbl kKOppo3un
1. NosepxHocmMHasi Koppo3usi

MoBepxHOCTb MaTepuana NocTosHHO HaxoauTcs B
KOHTaKTe C KOPPO3WNHOW cpedon u Koppoaupyet
C MOCTOSIHHOW CKOpOCTbIo. CKOpPOCTb KOppO3un

MOXeT 6bITb OLeHeHa 3a OonpeaerieHHbIN NpoMe-
XKYTOK BPEMEHMU, B pe3ysibTaTe C y4eToM CKOpOCTM
KOPPO3WY MOXKHO OMpPeaenuTL 0BLLMIA OKMAAEMbIi
CpoK cnyx6bl MaTepuana. XOpowO M3BECTHbIM
NPUMEPOM TaKoro Tuna Koppo3suu SBNSETCS B3au-
MOZENCTBME LUMHKA U BO3dyXa.

1. Koppo3susi nod delicmsuem Hazpy30K —
moyeyHasi u ujesneeasl Koppo3ausi

ToyeuyHass KOppoO3us Pa3BMBAETCS, €Cru naccu-
BUpOBaHHasi MOBEPXHOCTb (Hampumep, mnosep-
XHOCTb allloMUHUA WM HEepXXaBelowen cranm)
noepexaeHa. B mecTe HayanbHOro nopaxeHust
06pasyloTCsl 04eHb arpeccyBHbIE 30HbI, B KOTO-
pbiX MPOWCXOAMT AarbHeiillee paspylleHve
maTtepuana. AHanorMyHo npuBEeAEHHOMY Bblille
npuMepy, ecnv B MeTanse o6pasyioTcs TPeLyHbI
UM OTCIIOEHMSI, TO floKarnbHash aMeKTPOXMMUYec-
Kasi KOppo3usi MPUBOAAT K IKCTPEMASIbHO BbICT-
POMY OKUCIIEHUIO.

1. Bumemannuyeckas KOppo3us

Bumetannuueckas Koppo3vsi MOXeT BO3HMKaTb,
Korga [iBa HEOOHOPOAHbLIX MO 3NEeKTPOXUMUYec-
KOMY MoTeHuuany metannioB (cm.Tabnuuy 7.1)
Haxo4siTCsi B 3NEKTPUYECKOM KOHTakTe 4epes
obLWMIN 3aNeKTponuT (Hanpumep, AOXAb, KOHAEH-
cat u T. a.). Mpn aTom mMexay AByM MeTannamu
npoTekaeT TOK U MeHee BnaropofHbli meTanna
(aHop) koppoavpyeT ¢ 6onbLUueln CKOPOCTbIO, YeM
3T0 6bIno Obl, ecnn 6bl MeTanmbl He HaXOAUNUCH
B KOHTaKTe.

CoO0TBETCTBEHHO MeTass1bl C 60MbLUMM 3MIEKTPOXM-
MUYECKUM NOTeHLManom MoryT GbiTb 3aluLeHbl
OT KOPPO3UM MOCPEACTBOM IMEKTPUYECKOTO Mod-
COeAMHEHNsI X K MeHee GriaropogHoMy meTasnny
(TUNUYHBIMK NpUMEpPaMK SBMAKOTCA anioMUHMe-
Bble aHoAbl AMNs CTalbHbIX AeTaneit).

IV. Koppo3uoHHoe pacmpeckusaHue
o0 Haepy3kol

KOppo3noHHOE pacTpeckvBaHWE MOXKET MOXeT
npoucxoanTb [Jaxke ecnv cpeaa, B KOTOpOoW

Tabnuua 7.1 SnekTpoxumuyeckuii noteHuman (8 Bonbrax) pasnuyHbix MeTannos

AnOMUHWI TutaH (AT Xpom

XKeneso Onogo Menb

Cepebpo 3onoto

-1.66 -0.95 -0.76 -0.74

-041

-0.14 +0.34 +0.80 +1.50
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HaxoauTCs MeTann, HefoCTaTOMHO arpeccuBHa
Ona pasBuTUst KOppo3un. [ns npoTekaHust aToro
npouecca TpebyeTcs OLHOBpPEMEHHOEe Hamu-
ye pacTArvBaloLLUMX HanpshkeHUn B MeTanne u
crneunduyecknx YCrnoBUIN OKpyXatoLlen cpenbl.
HanpsikeHusi moryT ObiTb  0ByCrnoBneHbl BHe-
LWHYMW UK BHYTPEHHUMK Harpyskamu. Koppo-
3MOHHOE pacTpecKMBaHWe Mo HarpysKkoW OveHb
onacHo, Tak Kak ero Bu3yanbHoe obHapyxeHue
HEBO3MOXHO, BCIIEACTBME HYEro MOXeT Npon3onTn
CMOHTaHHOe pa3spylleHve. PacnpocTpaHeHHbIM
cry4yaemM KOppo3uu 3Toro Tuna siBnseTcsa crny4van,
KOr4a aycTeHWTHasi HepXkaBeloLlasi cTallb Haxo-
OWTCA B copepallei xmnop cpefe, Kak, Hanpu-
Mep, B AOMaLLHMX 6acceiHax BHYTPY 34aHUN.

7.3 3awuTa oT Koppo3uu

VmetoTcst ABa OCHOBHbIX crocoba 3almTsl MaTe-
puvarnos, KOTOpble MOTyT NoABepraTbCst KOPPO3UU.

1. CootBeTcTBytOLlaa obpaboTka MOBEPXHOCTU
maTepuana, [abbl UCKMOYUTL BO3AEWCTBME Ha
Hee KOpPO3WOHHOI cpeabl. [Npumepamu 3awwuTbl
cTanu oT KOppo3um SIBNSETCH HaHeCeHUe 3aLlnT-
HbIX MOKPbITWIA, ranbBaHWYECKOe WNu ropsiyee
LUMHKOBaHWe. 3T METOAbI ABNSIOTCA NpuMepaMm
co3faHusi  3(pPEKTUBHBIX  AHTUKOPPO3UOHHBIX
NOKPbITUIA. [pK 3TOM HaZeXHas Y NPOAOIKUTENb-
Hasi 3almTa MoXeT BbiTb 0GecrneveHa Tonbko A0
Tex rnop, rnoka 3alluTHasi MOBEepPXHOCTb He ByaeT
noBpexaeHa.

2. Bblbop matepuanos, koTopble npenoTBpa-
LaloT pasBuUTUE KOPPO3WUK, 4YTO siBnsieTcst bonee
3PheKTUBHBIM CMOCOBOM 3alUTbl, YEM HaHe-
CeHWe [OMOMHUTENbHBIX 3aLUUTHBIX MOKPLITUNA.
CambIM pacnpocTpaHeHHbIM CPEACTBOM SIBISIETCS
nobasneHue B cTanb Xpoma unum MmonubaeHa. 3tn
[ONONHUTENbHbIE  MaTepuansl  obecrneynBaroT
ONuUTenbHOe nopaepxaHve paboumx xapakte-
pUCTVK MaTepuana faxe B TsHKeNbIX YCMoBUSIX
paboTbl.

B 3aBMCMMOCTM OT Tuna OKpyXXawLlen cpeabl B
MECTe YCTaHOBKU CTarlbHble aHKepbl MOryT GbiTb
3aLMLLEHBI OT KOPPO3MKN PasHbIMK CPeacTBaMu.
KomnaHus Fischer ncnonbsyet asa ctaHaapTHbIX
3aLUMTHBIX MOKPbLITUS M OOMOMHUTENbHbLIE MaTe-
pvanbl, NPensiTCTBYIOLME Pa3BUTUIO KOPPO3uUK,
YTO SIBMSOTCS AOCTATOYHBbIMU ANS PasfnyHbIX
cnyyaeB npumMmeHeHus. Ecnu B Bawen crpaHe
CYyLLeCTBYIOT [pyrMe HauuoHarnbHble HOPMbI, TO
OHW [OMKHbI TakXKe BbINOMHATHLCS.

| .OumMHKOBKa

B atmocdepHbIx ycrnoBusix UMHK obpa3syeT Ha
NMOBEPXHOCTU MaTepuarna NioTHbIA CIoN, KOTo-
pbii  obecneunBaeT [OOMOMHUTENbHYIO 3aLLUTY.
B T1abnuue, B KOTOpOW npuBeOEHbl 3HAYEHUS
3MEeKTPOXUMUYECKMX NOoTeHUManoB (cM. Tabnuuy
7.1), BUOHO, YTO LMHK UMEET 3HaunTenbHO bonee
oTpuuaTenbHbIi NOTEHUMan, Yem »eneso, T.e.
LUMHK SIBRSieTCA MeHee 6naropofHbiM MeTansiom
13 3TUX ABYX MaTepuarnoB. T CBOWCTBa AenaroT
LUMHK naeansHbIM NTapTHEPOM NS 3aLUMThl Kenesa
(TexHuyeckon cranu) OT KOppo3uwu. ITO MnoT-
HOE MOKpPbITUE MpefoTBpalLaeT MPsMON KOHTaKT
arpeccuBHol cpedbl co cTanbto. MeHee briaropoa-
HbIi XapaKkTep LHKka obpasyeT Tak HasblBaemyto
KaToAHY 3almTy ¢ 3hdEeKToM «camoBOCCTa-
HoBrneHusi». [ocTaToyHas 3awmuta OT Kopposuu
obecneymBaeTcs faxe npu o6pasoBaHUn HEGOMb-
LUMX 30H C MOBPEXAEHHLIM MOKPLITUEM.

a) [anbBaHW4eckoe LMHKOBaHMe

[anbBaHM3aUMs  BLIMOMHAETCH € MOMOLLbIO
3MEeKTPO—XMMMNYECKOro mpouecca, Npu KOTOpoM
TOHKWI CMOW LMHKA HaHOCUTCS Ha MOBEPXHOCTb
cTanbHbIX m3genuii. NocpeAcTBOM ynpaBneHust
onpefeneHHbIMM NapameTpaMu peakuumn (Hanpu-
Mep, BenuuuHon pH, TemnepaTypon, KOHLEHT-
paumeit...) MoxHo obecneynTb onpedeneHHbie
XapaKTepuCTVKK, B YACTHOCTW, TOMLUMHY MOKPbI-
TS, Tun naccueaumnm onpeaenseT JONroBeYHOCTb
BCEro MOKPbITMS. YeM TeMHee LBET MOKpPbITUS,
TeM fyulle Ka4eCTBO 3aLLUMTHOTO NMOKPbITUS.

MpoaykTbl kKOMNaHun Fischer umeT MUHUManb-
HOe LIMHKOBOE MOKPbITVE TOMWWHOM 5 um v nac-
CUBMPOBaHbI C XENTbIM MW rony6biM OTTEHKOM.
3710 obecneuvBaeT [OCTATOYHYIO 3alUTy npu
TPaHCMOPTUPOBKE Aaxe npu HebnaronpusTHbIX
YCINOBUAX, @ TaKKe rapaHTUpyeT ANUTEnbHYo
aHTMKOPPO3MOHHYIO 3aLLUTy B criydae npuMeHe-
HWS1 BHYTPY CTPOUTENMbHBIX MOMELLIEHUIA.

b) MNopsyee uuHkoBaHUe

OnekTpoxMMmyeckasl ranbBaHusauus obecneyu-
BaeT TOMLUMHY MOKPbITUA Makcumym go 15 - 20
um. [Ons nonyyeHust Gonblue TONLWUHBI MOKPbI-
Tns, Korga TpebyeTcs Gonee BbICOKas CTENeHb
3aLLUUTLI OT KOPPO3UK, HEOBXOAKMMO UCNONb30BaTb
apyrue cnocobsbl.

O6bIYHO, ANa Toro YTobbl obecneunTb Gonbliee
3HayeHue TONLWMHbI NOKPLITUSA (BMNOTbL A0 80 pm,
a B HEKOTOpbIX Cnyyasix u Gonblue) cTanbHoe
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nsgenve norpyxaertcs B pacnnaB LuHKa (Touka
nnaenenus umHka 420 °C). OJanbHenwas obpa-
60Tka He TpebyeTcs, 1 NOKPLITOE U3AENVe MOXET
ObITb MCMONB30BaHO B HYXHbIX Lensax. B onpeae-
NEeHHbIX Cryyasx us-3a kanunnsipHoro adpdpekTta
LMHK HaKannmMBaeTCsl B TakUX 30HaX, Kak pe3bObl
onametpoMm <10 MM, YTO MOXET ckasaTbCs Ha
YHKLUMOHMPOBaHUM aHkepa. B nogobHbIx cuty-
auuax  MCNonb3yeTcs MeTod  MeXaHW4eckow
OLMHKOBKM (Hanpumep, Liepapansaums — Tepmo-
anddy3noHHoe umHkoBaHue, Mc-Dermid-meTog).
Mpu ncnonb3oBaHUKM 3TOro NpoLecca obecneyun-
BaEeTCs NMPUMEPHO TaKas e TOMNWMHA NOKPbLITKS,
a 3Ha4uT M YpoBEHb 3alUMTbl, KaK U B cryyae
rny6okoro ropsiyero LmHKoBaHusi. Ho npu npote-
KaHUW 3TOro npouecca He MPOUCXOAUT HeraTus-
HO€e HakonsneHune umMHka. O6paboTaHHbIe ropsYnM
LMHKOBaHMEM UM3denus MoryT ObiTb MCNONb30-
BaHbl ANSI HAPYXXHOW YCTaHOBKE MpW YMeEHbLUEH-
HbIX TPeOOBaHUsIX NO aHTUKOPPO3MOHHOW 3aLuuTe.
Mpwv 3TOM MbI NONy4Yaem 3KOHOMUYHYHO anbTepHa-
TUBY U3OENUSM U3 HEPXKaBEIOLLEN cTanu.

Bce npoaykTbl komnanum fischer, o6paboTtaHHble
METOAOM TOPSIYEr0 LMHKOBAHUS, WMEKT MUHW-
ManbHy0 TOMLLMHY NOKPbITUSA B 40 uMm.

1. Koppo3uoHHocmolikue cmarnu
a) AycTeHnTHasi HepxxaBetoLLasi cTarnb

B kauectBe MmaTepuana, KOTOpbIM AnuTenbHOe
BpEMSs He NoAAAeTCs KOppo3nmn, B CTPOUTENbHON
NPOMBILLMIEHHOCTM  UCMONb3YETCSl  Hep)XaBeto-
e ctanu knacca 316 (A4), Hanpumep, ctanu ¢
Homepamu 1.4401 unn 1.4571 n 1.4404 (cm. Tab-
nuuy 7.2), KoTopble ob6ecnevmBatoT ONTUManbHY
3aWnUTy OT KOPPO3UM MpPU OBbIYHLIX YCIOBUSIX
OKpy>KatoLLew cpefbl, a Takke B aTmocdepe npo-
MbILLEHHbIX BbIGPOCOB.

CraHgapTHble npoaykTtbl fischer wusrotaenvea-
toTca U3 Hepxagetowen ctanu 1.4401 (knacc 316,
knaccudukaumsa A4, ctaHgapt DIN EN 10 088).
[pyrue copTta HepxaBeloLle CTanu UCronb3ay-
loTCS MO 3akasy, Hanpumep, copta ctann 1.4571
n 1.4404.

Matepuansl, ykasaHHble Bbllle, HE NOAXOAAT ANS
NPUMEHeHUs1 B XJIOpCOAEpXaLLyX cpefax unm Ha
ob6beKTax, pacnonoXeHHbIX Ha MOpckoMm bBepery.

b) CneumnanbHble cnnaebl

Ecnn ctaHgapTHble copTa ayCTEHWTHON Hepixa-
BelLLen cTanu He obecnevmBaloT AOCTATOYHYHO
3aLMTy OT KOPPO3WK, TO MOTYT BbiTb MCMOMb30-
BaHbl cCrneuvarnbHble Martepuarnbl. Hanpmmep,
yKasaHHas Bbllle Hepxasetowas cranb A4 He
roguTcsa Anst NPUMEHEHUs B aTMOCepHbIX yCrno-
BUSIX, 3arpsi3HEHHbIX XITOPOM, B @aBTOMOOUMbHbIX
TYHHEeNsAX, Ha rmapoanekTpoCcTaHUunAax 1 BOAOHbIX
cuctemax. [ns nogobHoro npumeHenus Otaen
TexHu4eckoro obcnyxusanus fischer moxet npe-
[0CTaBUTb cneumnanbHylo uHdgopmauuto. [pu-
MepaMn MOXET CIyXUTb pelleHune I'Ip06J'IeMbI
KpenneHwWin Ans  AOMALLHWX  MnaBaTerbHbIX
bacceiiHoB, pacMonOXeHHbIX BHYTPU 3A4aHUM
(aTmocdbepa, 3arpsi3HeHHas XnopoMm), Koraa npu-
MeHstoTca copta ctanu 1.4529 wnun 1.4565, a
TakKe NPUMeHeHNe TUTAHOBbIX aHKEpPOB Ha anek-
TpocTaHUuMAX.

Tabnvua 7.2:
KoMmoHeHTBI crnasa B Criyqae HEKOTOPbIX COPTOB ayCTEHUTHOW HEPXKaBeloLLel CTanu (Bce BENMMYMHbI yKasaHbl B MPOLEHTaXx)
Cr Ni Mo Ti N
14401 X5CrNiMo 17 12 2 16.6-18.6 10.6-13.6 2-25 = =
1.4404 X2 CrNiMo 17 13 2 16.6-18.6 11-14 2-25 =

14571 X6 CrNiMoTi 17122 16.5-18.5 105-135
1.4529 X1 Cr Ni Mo Cu N 25 206 19-20 24-26
1.4565 X2 Cr Ni Mo N 23 17 64 21-25 15-18

2-25 <08 =
6-7 = 0.1-025
3-45 = 03-05
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MexayHapoaHas TexHUYeckasi cryx6a
(Nopnepxka)

[aHHoe TexHuyeckoe pyKOBOACTBO MNpesocTaB-
nset Bam, kak obLme cBefeHUsI O KpenexHbIX
TEXHOMOIUSIX, Tak U AeTarnbHy MHdopMauuo o
crneupmanbHbIX NpogykTax komnaHum Fischerwerke.
TexHuyeckme OaHHble Mpu3BaHbl nokasatb Bam
abdekTMBHOCTL npoaykTos fischer, ecnn oHun
npaBunbHO BbIGpaHbl U NPUMEHSAOTCS NPy 3aaaH-
HbIX NapaMeTpax U BHELUHUX YCIOBUSIX.

Kpome pacueTtHort nporpammbl  COMPUFIX,
komnanusa Fischerwerke Tarke npegnaraetr Bam
NPaKkTU4ECKy0 CePBUCHYIO NOAAEPXKKY NO BCEMY
MUpy. Hawm nHxeHepbl C yaoBOMbLCTBMEM MOMO-
ryT pewuntb Bawm cneunduyeckne npuknagHble
npo6nembl. Ecnn Bbl Hy)xgaeTecb B nogaepxke,
[0CTaTOYHO BOWTU B KOHTaKT C HaLUMM MECTHbIM
npeacrasuTensctBom fischer. B cnyyae cneuu-
anbHOW npuKnagHow npobnembl, noxanyncra,
cBskMTECH C MexayHapoaHbIM  TEXHUYECKUM
CepsucHon cnyxbon B lepmanHum.

MbI Takke npegnaraem Bam nocetuts obyvatoLye
CeMUHapsbl, KOTopble Mpu3BaHbl obecneunTs Bam
peanu3aumio KOHKPETHbIX NOTPeGHOCTEN C UHAW-
BuAyanbHbIMU TpebOoBaHMSIMW U HanpaBreHbl Ha
yKpenneHue fosepusi k npoayktam fischer.

CBsA3aTbCcs C HaMU MOXHO MO cneagyrownm
agpecam:

e

fischerwerke
Artur Fischer
GmbH & Co.KG

Ten.. +49 74 43 12-41 99
thakc: +49 74 43 12-89 89 e-
mail: intsupport@fi scher.de

L

fischer24.ru

Ten.: 8 (800) 550-66-24
e-mail: info@fischer24.ru
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CC-COMPUFIX
Mporpamma pacuyeta aHKepoB

MpegHasHavyeHa Ans pacyetra CTanbHbIX
aHKepOB U HENMOHOBbLIX Atobenelt Ha OCHoBe
CC-MeTopa B COOTBETCTBUM C HACTOSALLMM
TexHuyeckum  CnpaBoyHukom fischer wu
EBponevickumn TexHuueckumm Jonyckamu.

[ina npeobnagatolle ctaTyeckux u AuHa-
MWUYECKMX Harpy3oK (MynbCUpYIOLMX 1 3Ha-
KOMepeMeHHbIX).

YUnTbIBAIOTCA Takke KPyTALWME MOMEHTHI,
[OENCTBYIOLLME Ha aHKepHylo rpynny, npu
pacrnonoxeHuu B6nan kpasi.

PacyeT npoBoauTCA ANS OAMHOYHBIX aHKe-
poB W ANsA rpynn OT ABYX [0 LUECTU aHKe-
poB.

Bo3MoeH pacyeT HECUMMETPUYHBIX coeau-
HEHWIA.

YyutbiBaeTcs M3rno aHKepoB.

PacyeT npousBoauTCs ANA CTanu OLMHKO-
BaHHOW C MaccuBMpPOBaHWEM, Ans Hepxa-
Betowen ctanu A4 (knacc 316) u ans
BbICOKOKOPPO3MOHHOCTOMKON cTanu (Mate-
pvan 1.4529).

Mporpamma no3BorisieT paccuuThIBaTh Kper-
fIEHWs1 Onop (CO CTarnbHbLIMK MAacTUHaAMMU),
W3rOTOBMEHHbIX M3 PasfuyHbIX cTanen c
YYETOM PasfiMyHbIX TUMOB Npodunen.

MpepocTaBnseTcs nHbopMaUns o nopsake
1 0COBEHHOCTSIX MOHTaXa, a TakkKe MOSHbIN
TekcT EBponenckmx TexHnyeckunx [Jonyckos.

BblgaeTtcs nogpobHas pacnevartka pesynb-
TaToB, BKIMIOYAs YEPTEX aHKEpPOB U CTalb-
HbIX MNacTuH B MacLuTabe.

Mpepnaratotcs  Havbonee COBpeMEHHble
Bepcum ¢ nomoupto LifeUpdate.

TpeboBaHus K cucteme:

[MepcoHanbHbI IBM-coBMECTUMBIN KOMMbIO-
Tep, pekomeHayeTcs npoueccop Pentium.

Mamate RAM: 32 MB.

lpacdmyeckuin aucnnen: True Colour (24
6uta).

MwuHMManbHbIn pa3mep akpaHa: 800 x 600
nuKcenewn.

CD-Rom aguckoBog.

OnepauuoHHas cuctema: Windows 98/2000,
XP, Windows NT 4.0 (SP6), Internet Explo-
rer 4.
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SalVientec

Installationsystems

NMoaBecHasn cuctema Tpy6onposoaos
npeaHa3HayeHa Ansl yCTaHOBKM U MOHTaxa
TPYy6 B KOMMEPYECKUX, MPOMbILISIEHHbIX U
XKUNbIX MOMeLLeHUAX.

Y CTaHOBOYHbIN
Kapkac

3axumbl ana Tpy6

Mporpamma npoekTMpoBaHus

< Q&.@

Cuctema yctaHoBoYHOro kapkaca fischer —
pa3Hoo6pa3Hbie BO3MOXHOCTM MOHTaxa,
pacnonoXxeHus u KpenneHns MmalimH u
obopyaoBaHuUs.

® [lpu ncnonb3oBaHUM kapkaca fischer
SaMontec oTaenbHbIN YCTAHOBOYHbLIN y3en
MOXeT 6bITb CO34aH HaJ KOHKPETHbIM
pabo4mM NpoCcTpaHCTBOM.

® BbICTPbIA MOHTaX, HU3Kas CTOMMOCTb
cbopku.

® bonbluas rubkocTb NpU M3MEHEHNN CXEMbI
pacnonoxeHus MalnH n o6opyaoBaHus.

® [IpocToTa M MHPOPMAaTUBHOCTL NpU
MCMonb30BaHUN.

® HoBble BU3yanbHble cpeacTea Ans
Harnsi4HoOro NpeacTaBneHns npoekTa.

® [IpegycmoTpeHa noggepxka byayLmnx
M3MEHEHUI CyLLEeCTBYOLLEN KapKacHOM
CUCTEMBI.

® [IpoekTupoBaHue, pacyeT U peanu3auus
noaadepXvBaTCA KBannduLMPOBaHHBLIMK
NHXeHepamn n3 TexHn4eckom cnyxobl.

©® MHorokpaTHble UTepaLyoHHbIe

h .
Fischer SaMontec 3.0 o fMemee BEIMVICTIEHNS BLINONHAIOTCS O TEX
® PacueThl NPOEKTOB YCTAHOBKM R = nop , noka He 6yaet obecnevyera

TpyOONPOBOAHBIX CUCTEM.
® BbiyMcnsioTca TOUHble pa3mepbl Ans
pa3HbIX 3MEMEHTOB.
® OnpefensoTcs TEXHUYeckue
YCTaHOBOYHbIE pa3Mepbl A

HeobXxoaMMas TOYHOCTb.

® /IHavBuayarnbHbI NPOEKT
OOCTYNeH B OTAENbHON
OUPEKTOPUN.
® B03MOXHO OGHOBNEHME

netanen cuctemsl fischer
SaMontec (3axumbl Ans
TpyO, WKWHBI 1 T.4.).

® Bce BBeEHHble AaHHble
obpabaTbiBatoTcs C
MCMNOb30BaHNEM pearbHbIX
3HaYeHun.

MMeloLLEencs Bepcum nporpaMmbl
Yyepes VIHTepHeT B pexume
peanbHOro BpeMeHwu.

©® MHorosisblyHas

BEPCUSA NO3BOISIET BECTU
BbIYNCMEHNS, UCMOMb3YS
OAVH fA3bIK, @ pacrneyaTbiBaTb
mMaTtepuanbl Ha APYrom s3blke.
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ACIT
Advanced Curtain wall Technique

Cucrtema fischer ACT -

KINKOY K HOBOW 3cTeTuke acagoB

KomnaHusi Fischer npegnaraet apxutekropam v
cneupmanvcTam no obnmUoBKe MHHOBALIMOHHYHO BbICO-
KOKa4Y€CTBEHHYH U MOMHOCTLIO 3KCKIMIO3MBHYIO CUCTEMY
ACT (Advanced Curtain wall Technique) ans kpenne-
HWST 0BNULIOBKM BEHTMIMMpYeMoro dacaja 13 HaTy-
parnbHOro kamHsi, GETOHHbIX, KePaMOrpaHUTHBIX MIUT,
naxenei HPL 13 pubpoLemeHTa, a Takke CTEKNSHHbLIX
acaoB C TOYEYHLIMU KPENIEHUAMM.

Kpome TexHU4eckux n prHaHCOBbIX MPENMYLLECTB
cuctema ACT
TaKke npe-
pocraensiet
LUMpoKUne
BO3MOXHOCTY
apXUTEKTypHOro
npoeKkTupoBa-

Hus. Hanpuwmep,
cuctema ACT
nossonsiet
NpYMeHsTb Ha
cacagax nnuTbl
13 HaTyparnbHOro
KaMH$1 TOMLLMHOM
ot 20 mm, gonyc-
KaeT cBOGOHOE pacrnonoXeHne aHKEPOB B MOGOM
MecTe Ha 3afHel CTOPOHe NnuTbI, @ Takke No3BonseT
11erko 3ameHsTb BCe Unu oTaenbHble NnTbl. [axe
Hapy>Hble NaHenu MOryT NPUKPENNATLCS NErko u
camMbIMy pa3HbiMK cnocobamu. Beicokas aCcTETUYHOCTb
cuctembl ACT obecneunBaeTcs Gnarogapsi UCNosb3o-
BaHWIO TEXHOMOTUMN KPENMneHui ¢ BHYTPEHHMUM YOpPOM
npw vcnonb3oBaHuu aHkepos fischer zykon FZP, koTo-

pas rapaHTupyeT OTCyTCTBME BUOANMBIX KPENEXHbIX
OMNEeMEHTOB B CTbIKax. TOYkM KpennexHus nMmerot ManbIn
AvamMeTp 1 Npu 3TOM KpenexHble 3rieMeHTbl He NPoXo-
AAT HAaCKBO3b 4Yepes 06]'II/ILI,OBKy.

MonHoe o6cnyxuBaHue cne-
uuanucTaMmm U3 ogHoro nog-
pasgeneHus

Cuctema ACT He orpaHuyeHa
TONBKO MHHOBALMOHHBIMMW
KpenexHbIMu

cucTemamm — aTo @
TONbKO NnepBast -
cocTasnsoLas.

CneumanucTbl

Mo KpenexHbiM

TEXHOMOTMAM

B cneupanvaun-

poBaHHbIX LeHTpax ACT npegnaratot apxuTekTopam,
crneupanMcTaM u Mactepam BCECTOPOHHIOK Moade-
PXKY, KaK Ha CTaauu NNaHMPOBAHUS 1 BbINOMHEHUS!
pacyeToB, TaK 1 BNoTb 40 06ecnevyeHns CBoeBpemMeH-
HOW [JOCTaBK 3f1EMEHTOB Ha CTPOUTENbHYHO MIIOLLaAKY.

B uMcno cepBUCHBIX YCNyr Takke BXOAWT NOCTaBka
nporpamm NPOEKTUPOBAHUSA 1 UHCTPYKTaX AMsi NoMb-
30BaTenen, a Takke NPefoCTaBneHne KOHCynbTaLuii
OTHOCUTENBHO BbIGOpa COOTBETCTBYHOLLMX MALUUH A5
CcBeprieHus.

CepBUCHbIN LeHTp ACT:

fischerwerke Artur Fischer GmbH & Co. KG
Werk Salzstetten(3aBog B 3anbuuteTTeHe) *
Wolfacker 1D-72178 Waldachtal(Banbgaxtanb) «
Germany(F'epmaHusi)

Ten. +49 (7443) 12-4553

dakc +49 (7443) 12-4907

act@fischer.de « www.fischer.de
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Fischerwerke (3aBoabl Fischer)
Artur Fischer GmbH & Co. KG

D - 72178 Waldachtal (Banbgaxtanb),
FepmaHusa

Ten.+49744312-0

dakc +49 74 43 12 — 42 22
www.fischerwerke.com

AFGHANISTAN (AdraHucraH)
Ingenieurburo Kabiri, Kehl (Germany)
Ten. +49 78 51 48 23 44

dakc +49 78 51 48 39 43

e-mail: dibakabiri@aol.com

ALBANIA (An6aHus)
B 30He oTBETCTBEHHOCTM ABCTPUK
fischer Austria GmbH

ALGERIA (Anxup)
Haddad Equipment Professional, Algier
Ten. +2 1321 8549 05

ARGENTINIA (ApreHTuHa)

fischer Argentinia S.A., Buenos Aires
Ten. +54 11 47 6227 78

Pakc +54 11 47 56 13 11

e-mail: soledadlessi@fischer.com.ar

AUSTRALIA (ABcTpanus)

Metabo Pty Ltd., Scoresby

Ten. +61 3- 97 65 01 99 ®dakc +61 3 97 65 01 89
e-mail: bill@metabo.com.au

AUSTRIA (ABcTpus)

fischer Austria GmbH, Traiskirchen

Ten. +43 2 25 25 37 30 dakc +43 2 25 25 31 45
e-mail: sales@fischer.at

BAHAMAS (Baramckue ocTpoBa)
M. + R. Herzog, Nassau
Ten. +124 23 2505 07 dakc +12 4 23 248 92

BAHRAIN (BaxpeiiH)

M.H. Al Mahroos BSC (c)

Ten. +97 3 17 40 80 60 dakc +97 3 17 40 43 23
e-mail: almahroos@almahroos.com

BANGLADESH (BaHrnagetu)

Auto Equipment Ltd., Dhaka

Ten. (00 88 0) (2) 95 59 63 1 dakc (00 88 0) (2)
956068 0

e-mail: info@autoequipmentltd.com

BANGLADESH (BaHrnapgetu)

Abedin Equipment Ltd., Dhaka

Ten. +88 02 9 55 96 31 dakc +88 02 9 56 06 80
e-mail: ms.islam@abedinequipment.com

BARBADOS (Bap6apgoc)
D.B.W. Incorporated, Bridgetown
Ten. +12 4 64 29 40 83 dakc +12 4 64 30 47 01

BELGIUM (Benbrus)

fischer cobemabel s. a., Mechelen

Ten .+32 15 28 47 00 dakc +32 15 28 47 10
e-mail: info@fischerbelgium.be

BOSNIA-HERZEGOVINA
(BocHus-TeuerosnHa)

in the area of responsibility
from fischer Austria GmbH

BRAZIL (Bpa3unus)

fischer brasil, Rio de Janeiro

Ten. +55 21 24 67 87 96

dakc +55 21 24 67 11 30

e-mail: soledadlessi@fi scher.com.ar
Bullhoff Service Center Ltda., Sao Paulo
Ten. +55 11 69 71 59 00

dakc +55 11 69 71 59 40

e-mail: markus.bollhoff @netpoint.com.br

BULGARIA (Bonrapus)
in the area of responsibility
from fischer Austria GmbH

CANADA (KaHapa)

Canadian Fasteners Hegedus Ltd., Montreal
Ten. +15 14 3 81 34 31 dakc +15 14 3 81 36 88
e-mail: rbyford@ancragescanadiens.com

Wm. P. Sommerville Ltd., Burnaby

Ten. +16 0 42 98 36 22 dakc +16 0 42 98 59 26

CHILE (Yunu)

American screw de Chile S.A., Santiago
Ten.: +56 24 40 70 40 dakc: +56 24 40 70 42
e-mail: comex@rheem.cl
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CHINA (KuTan)

fischer (Taicang) fixings Co. Ltd., Shanghai
Ten. +86 21 65 15 64 76

dakc +86 21 61 22 15 89

e-mail: ficn@fischer.com.cn

CROATIA (XopBaTus)
B 30He oTBETCTBEHHOCTM ABCTPUK
fischer Austria GmbH

CYPRUS (Kunp)

Phanos N. Epiphaniou Ltd.,

Pallouriotissa Nicosia

Ten. +357 22 79 33 33 dakc +357 2243 15 34
e-mail: petros.samanis@epiphaniou.com

CZECH REPUBLIC (Yewckas Pecnybnuka)
fischer international s.r.o., Brandas nad Labem
Ten. +42 03 26 90 46 01

dakc +42 03 26 90 46 00

e-mail: josef.sirinek@fi scherwerke.cz

fischer Vyskov spol. s.r.o0., Ivanovice na Hane

Ten. +42 05 17 36 39 25 dakc +42 05 17 36 31
68

e-mail: info@fi scher-vyskov.cz

DENMARK (OaHus)

fischer als, Roskilde

Ten. +45 46 32 02 20 ®akc +45 46 36 67 72
e-mail: fi dk@fi scher-skandinavien.dk

ESTONIA

Industek AS, Tallin

Ten. +37 26 14 02 60 ®akc +37 26 14 02 61
e-mail: erkki@industek.ee

Satter AS, Tallin
Ten. +37 26 51 76 41 dakc +37 26 56 34 75
e-mail: madis@satter.ee

Rautakesko AS, Tallin
Ten. +37 26 74 79 35 ®akc +37 26 74 79 10
e-mail: karmon.korn@rautakesko.ee

EGYPT (Eruner)

Modern Machines & Materials Co., Cairo-City
Ten. +20 23 03 02 51 dakc +20 27 49 34 36
e-mail: enayatazab@hotmail.com

FINLAND (®PuHnaHgus)

fischer Suomi sivulike, Espoo

Ten. +35 8 94 52 01 00 dakc +35 89 45 20 10 20
e-mail: jorma.makkonen@fischerfinland.fi

FRANCE (®paHuus)

fischer S.A.S., Strasbourg—Cedex

Ten. +33 3 88 39 18 67 dakc +33 3 88 39 80 44
e-mail: info@fischer.fr

GREAT BRITAIN (Benuko6putaHus)
Fischer fi xings UK Ltd., Wallingford
Ten. +44 14 91 82 79 00

Pakc +44 14 91 8279 53

e-mail: info@fischer.co.uk

GREECE (I'peuus)

Filpro Anthopoulos S. A., Piraeus
Ten. +30 21 04 81 10 64

dakc +30 21 04 81 26 88

e-mail: anthopoulus@filpro.gr

Antzoulatos Group of Companies, Patra
Ten. +30 26 10 52 51 07

Pakc +30 26 10 52 54 85

e-mail: skouma@antzoulatosgroup.gr

GUATEMALA (I'Batemana)

Fijaciones S.A.

Ten.: +50 23 60 74 06 dakc.: +50 23 32 23 02
e-mail: joerg.staerkel@edisa.com.gt

HONDURAS (FoHaypac)

Precursora Comercial, S. de R.L., San Pedro
Sula

Ten. +50 45 59 73 84
e-mail: precursora@sigmanet.hn

HONG KONG (FoHKOHTr)

Infrascan Limited, Chai Wan

Ten. +85 2 28 98 26 68 dakc +85 2 28 98 23 38
e-mail: simonlaw@infrascan.com.hk

HUNGARY (BeHrpus)

fischerwerke Artur Fischer GmbH & Co. KG,
Budapest

Ten. +36 12 80 83 31 dakc +36 12 80 83 29
e-mail: fi scher.ma@fi scherhungary.axelero.net
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ICELAND (UcnaHpums)

Byko, Kopavogur

Ten. +35 45 15 40 88 dakc +35 45 15 40 99
e-mail: addi@byko.is

INDIA (UHaus)

Motor Industries Co. Ltd., Bangalore

Ten. +91 8 02 99 21 38 dakc +91 8 02 21 37 06
e-mail: mukherjee.jayantha@in.bosch.com

INDONESIA (UHaoHe3us)

Pt. Bersama Bangun Persada, Jakarta
Ten. +62 21 46 82 70 16

Pakc +62 21 46 83 47 70

e-mail: hendrik@bbp.co.id

IRAN (UpaH)

Abzarsara Co., Teheran

Ten. +98 21-8 82 84 20 dakc +98 21-8 30 14 86
e-mail: mirsadeghi@abzarsara.com

IRELAND

Masonry Fixing Servervices Ltd., Dublin

Ten. +35 3 16 26 83 91 dakc +35 3 16 26 34 93
e-mail: bryan@masonryfixings.ie

ISRAEL

Ledico Ltd., Holon

Ten. +97 2 39 63 00 00 ®akc +97 2 39 63 00 55
e-mail: yoav@ledico.com

ITALY

fi scher italia S . R. L., Padova - Z. |. Sud
Ten. +39 04 98 06 31 11

Pakc +39 04 98 06 33 95

e-mail: debora.sinnone@fischeritalia.it

JAPAN

Minegishi Co. Ltd., Osaka

Ten. +81 6 64 58 71 61 dakc +81 6 64 58 71 65
e-mail: t.kawagishi@minegishi.co.jp

JORDAN (MopaaHus)

|1zzat Marji & Sons Co., Amman

Ten. +96 2 65 52 02 84 dakc +96 2 65 52 02 94
e-mail: fadi.marji@wanadoo.jo

KAZAKHSTAN (KasaxcTtaH)

Zentr. Krepyoshnych Materialov, Aimaty

Ten. +73 272 59 74 84 ®akc +73 272 59 74 85
e-mail: ck_ckm@mail.ru

Lamed Ltd., Almaty

Ten. +73 2 72 49 26 00 ®akc +73 2 72 49 65 60
e-mail: lamed.kz@inbox.ru

KOREA (Kopes)

fischer Korea Co., Ltd., Seoul

Ten. +82 2 37 80 46 92 dakc +82 27 96 46 92
e-mail: fi schertech@korea.com

KUWAIT (KyBenT)

M/S Safi na Al Najjat Co., Safat

Ten. +96 54 81 87 86 dakc +96 54 81 83 85
e-mail: safi nanajjat@maktoob.com

LATVIA (NaTBus)

Sia Indutek LV, Riga

Ten. +37 17 80 49 49 dakc +37 17 80 49 48
e-mail: gailis.zigmars@indutek.lv

LEBANON (lNuBaH)

Team-Pro S. A. L., Beirut

Ten. +96 11 24 90 88 dPakc +96 11 24 90 98
e-mail: teampro@terra.net.lb

LITHUANIA (Jllutea)

UAB Augrika, Vilnius

Ten. +37 0 52 64 06 00 ®akc +37 0 52 68 57 49
e-mail: Tomast@augrika.lt

LUXEMBOURG (ITrokcembypr)

Hilger-Interfer, S.A., Howald

Ten. +35 24 84 81 51 ®akc +35 24 84 84 23 50
e-mail: info@hilger.lu
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MALAYSIA (Mana3us)

Robert Bosch (SEA) Pte. Ltd.
Ten. +60 9 03 79 50 57 58
Pakc +60 9 03 79 58 38 38
e-mail: sionglin@my.bosch.com

MALTA (Mantta)

NVC Trading, Siggiewi

Ten. +35 6 21 46 53 84 dakc +35 6 21 46 23 37
e-mail: nicholas@nvctrading.com

MAROKKO (Mapokko)
OUTIPRO, Casa

Ten. +24 77 21 24 36 34
Pakc +24 77 21 40 82 34
e-mail: outipro@elan.netma

MAZEDONIA (MakepnoHwusi)
B 30He 0TBETCTBEHHOCTM ABCTPUK
fischer Austria GmbH

MEXICO (Mekcuka)

Urrea Herramientas Profesionales S. A. de C. V.,
El Salto

Ten. +52 33 36 88 01 60
Pakc +52 3 33 68 80 64 45
e-mail: jhornberger@urrea.net

Proset Mexicana S. A. de C. V., Tlalnepantla
Ten. +52 55 53 94 56 44

Pakc +52 55 53 94 56 25

e-mail: ramirezzaragoza@hotmail.com

NETHERLANDS (Hupepnanabl)
fischer Benelux B.V., Naarden
Ten. +31 03 56 95 66 66

Pakc +31 03 56 95 66 99

e-mail: verkoop@fischer.nl

NEW ZEALAND (HoBas 3enaHaus)

Metabo Pty. Ltd., Scoresby

Ten. +61 3 97 65 01 99 dakc +64 13 97 65 01 89
e-mail: gwhitbourn@metabo.com.au

NORWAY (Hopserus)

Brenna A/S, Oslo

Ten.: +47 22 60 62 95 dakc: +47 22 56 87 69
e-mail: post@brenna.no

OMAN (OmaH)

Technical Supplies Est., Wadi Al Kabir

Ten. +96 87 73 70 65 dakc +96 87 73 10 66
e-mail: mustafa@tseoman.com

PAKISTAN (MakucTaH)

Munaf International, Karachi

Ten. +92 2 17 77 43 83 ®akc +92 2 17 73 38 26
e-mail: uniquebolts@hotmail.com

PERU (Mepy)

Fixa S.A., Callad

Ten. +51 14 52 44 87 dakc +51 14 52 16 88
e-mail: fi xa@perusat.net.pe

PHILIPPINES (®PununnuHbl)

Biondis International Trading, Sta Cruz - Manila
Ten. +63 27 42 80 54 ®akc +63 27 42 90 56
e-mail: alex@biondis.com

E.C. Daughson, Inc., Chezon City
Ten. +63 29 27 35 70 ®akc +63 29 27 35 67
e-mail: errex@mozcom.com

POLAND (Monbua)

fi scher Polska sp.z.0.0., Krakyw

Ten. +48 1 22 90 08 80 dakc +48 1 22 90 08 88
e-mail: pawel. Turek@fischerpolska.pl

PORTUGAL (MopTtyranus)
Neoparts, Lisboa

Ten. +35 1 21 85 58 30 00 dakc +35 12 18 55
8320

email: neoparts@neoparts.pt

QATAR (Karap)

Gulf Incon W. L. L., Doha

Ten. +97 44 68 35 11 ®akc +97 44 68 40 65
e-mail: ganesh@gulfincon.com

ROMANIA (PymbiHus)

S.C. Profi x S.R.L., Cluj-Napoca

Ten. +40 2 64 26 66 73 ®akc +40 26 41 30 30 03
e-mail.: fischer@xnet.ro
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RUSSIA (Poccus)
fischer24.ru

Ten.: 8 (800) 550-66-24
e-mail: info@fischer24.ru

SAUDI ARABIA (CaynoBsckasn ApaBus)

E.A. Juff ali & Brothers, Jeddah

Ten. +96 62 66 72 22 ®akc +96 6 26 67 63 08
e-mail: roland@eajb.com.sa

SERBIA-MONTENEGRO
(Cepbusn-YepHoropus)

B 30He oTBeTCTBEHHOCTM ABCTPUK
fi scher Austria GmbH

SINGAPUR (CwuHranyp)

fi scher systems Asia Pte. Ltd., Singapore
Ten. +65 67 88 69 55 dakc +65 67 88 63 55
e-mail: enquiry@fi scherasia.com.sg
Patton Enterprise Pte. Ltd., Singapore

Ten. +65 68 42 75 22 dakc +65 68 42 76 22
e-mail: patton@singnet.com.sg

SLOVAKIA (Cnoakus)
B 30He 0TBETCTBEHHOCTM NPeACcTaBUTENLCTBA
fi scher B Yewckon Pecnybnuke.

SOUTH AFRICA (HOxHasn Adpmka)

Upat S.A. (Pty) Ltd., Troyeville

Ten. +27 1 16 24 67 00 ®akc +27 1 14 02 68 07
e-mail: ideas@upat.co.za

SPAIN (UcnaHus)

fischer Ibnrica S.A., Mont-Roig del Camp

Ten. +34 9 77 83 87 11 dakc +34 9 77 83 87 70
e-mail: tacos@fi scher.es

SWEDEN (LLiBeuus)

Essve Produkter AB, Ulricehamn

Ten. +46 86 23 61 00 ®akc +46 8 96 04 95
e-mail: info@essve.se

Nordisk Kartro AB, Karlskoga

Ten. +46 8 57 89 30 00 ®akc +46 8 57 89 30 42
e-mail: info@kartro.se

SWITZERLAND (LLiBenuapus)

SFS unimarket AG, Heerbrugg

Ten. +417 17 27 51 91 ®akc +41 7 17 27 54 99
e-mail: ob@sfsunimarket.biz

SYRIA (Cupus)

Chahda for Trade, Damascus

Ten. +96 3 94 26 01 85 dakc +96 31 12 11 26 04
e-mail: buildsys@scs-net.org

TAIWAN (TaiBaHb)

Speed United Corp., Taipei

Ten. +88 62 22 90 02 60

dakc +88 62 22 98 44 99

e-mail: allen@speedco.net

Yih Sui Metals & Tools Corp., Taipei
Ten. +88 62 25 92 25 76

dakc +88 62 25 95 46 75

e-mail: yihsui@ms37.hinet.net

THAILAND (TaunaHpg)

Sri Siam Mongkol Co. Ltd., Bangkok

Ten. +66 22 25 00 78 dakc +66 22 25 39 88
e-mail: vinai@ssm.co.th

fischer=

316 KPEMEXHBIE CACTEMBI

CocrosaHune Ha 01,2006


https://fischer24.ru

&

fischer24.ru 8 (800) 550-66-24 info@fischer24.ru

Cepsuc / KoHtakTbl

TUNISIA (TyHuc) VENEZUELA (BeHecyana)

TEG Tunisienne Vquipement General, Tunis 77 Fixing Systems C.A., Caracas
Ten. +21 61 80 02 97 dakc +21 61 79 27 39 Ten. +58 21 25 76 63 08

e-mail: habibsahnoun@tegnegoce.com dakc +58 21 29 19 81 62
TURKEY (Typuwus)

Bosch Sanayi ve Ticaret A.S., Istanbul
Ten. +90 21 23 35 06 90

dakc +90 21 23 46 00 48

e-mail: murat.akhuy@tr.bosch.com

UKRAINE (YkpauHa)

fi scher fi xing systems Ltd., Kiev
Ten. +38 05 06 56 75 50

Pakc +38 05 03 56 80 12

e-mail: maikl@fi scherwerke.com.ua

UNITED ARABIC EMIRATES
(O6benumHeHHbIe Apabekue Amuparbl)
Al Naesar Trading, Dubai
Ten. +97 1 43 33 86 11 dakc +97 143 33 93 70
e-mail: antco@emirates.net.ae
Metallic Building Materials L. L. C., Dubai
Ten. +97 1 42 89 43 94 dakc +97 1 42 89 40 14
@ e-mail: mbmllco1@emirates.net.ae @

USA (CLUA)

fischer America Inc., Auborn Hills

Ten. +1 24 82 76 19 40 dakc +1 24 82 76 19 41
e-mail: ptrick@fischerus.com

U.S. Anchor Corp., Pampano Beach FL
Ten. +1 9547 82 22 21 dakc +1 95 47 82 24 99
e-mail: rboland@atc.ws

Jack Moore Assoc., Worcester MA
Ten. +1 50 88 53 39 91 dakc +1 50 87 93 98 64
e-mail: jmasales@quik-set.com 8

UZBEKISTAN (Y36ekucTaH)

Serikum Group,Ltd., Taschkent

Ten. +99 87 11 44 33 57 dakc +99 7 11 44 33 57
e-mail: hodjaev@mail.ru
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PacueTt ankepoB B cooTtBetcTBumn ¢ CC-Metonom

1. BBepgeHue

Hecyllass cnocobHoCTb KpenneHwin onpenens-
eTcsi MHOXecCTBOM (hakTopoB. Haubonee Bax-
HbIMW W3 HUX SIBASOTCA MPOYHOCTb GeToHa,
paccTosiHMe A0 COCEeAHUX aHKepOoB M CBOBOAHbIX
KpaeB KOHCTPYKTUBHbIX 371EMEHTOB OCHOBbI, a
Takke HanpshkeHHoe COCTOSIHME OCHOBbI aHKepa
(HepacTsaHyTOe unu pactaHyToe). Ix Bosgenctemne
MOXET BeCbMa LLMPOKO BapbMpOBaThLCH B 3aBUCU-
MOCTU OT HanpaBrieHWUs JeNCTBYIOLLEN Harpyskm
(nonepeyHomn, TAroBOW, KOMOWHMPOBAHHOW U3
nonepeyHon u TAroBOW Harpysku). Hanpumep,
HecyLasi CoCoOHOCTb aHKepOB, Ha KOTopble Kpa-
eBble PacCTOsIHUA He OKas3blBaloT BIMSIHWSA, Mpu
OCEBOW TArOBOM Harpy3ke MOXET CHMXKaTbCHA 3a
CYeT pacTsbKEHWUs1 OCHOBbI U TpeLynHoobpasoBa-
HUst B BonbluUen cTeneHun, YeM Hecyllas cnocob-
HOCTb aHarnorM4HbIX aHKepoB, NoaBepraLLMXcs
BO3JENCTBUIO MonepeYHon Harpysku. C gpyrow
CTOPOHBbI, HanuuMe cBoGOAHOrO Kpasi CTPOUTENb-
HOroO anemMeHTa okasblBaeT bonee 3HauyMTenbHOE
BMUsIHWE Ha HecyLLyto COCOBHOCTb aHKEPOB Npu
nonepeyHon Harpyske, YeM Mpu pacTarnsBaroLLen.

CoueTaHue oTAenbHbIX (HAKTOPOB OKa3biBaET
Gonbliee BNMsSHWE Ha aKCNNyaTaLMOHHbIE Xxapak-
TEPUCTUKM aHKEPOB, YeM KaxablX U3 NapaMeTpoB
no OTAENbHOCTU. ITO MOXET ObiTb SPKO Npoae-
MOHCTPUPOBAHO Ha criedytowiem npumepe. Y
aHKEpOB, YCTAHOBMEHHbIX B BbICOKOMNPOYHOM
GeToHe Mpu GOSbLIOM OCEBOM PACCTOSIHUM APy
OT [pyra C TAroBbIMW Harpyskamu, o6bl4HO Mpo-
MCXOAMT paspylueHue Mo cranu. YMeHblueHve
OCEBOr0 PacCTOsiHUA He OKasblBaeT 3aMeTHOro
adppekTa, M OCEBOe paccTosiHWE He BIUSET Ha

PucyHok 1a:
Kpennenua Ha NOCTaTOYHOM PacCTOAHWIN OT Kpaes OeTanu (noboe
kpaesoe paccroaxue = 10 hef) 8 cootseTcTeum ¢ CC-MeTonom.

HecyLLyto crnocobHocTb. OfHako Korga oceBoe
paccTosiHie Mexay COCEAHVMMW aHkepamu cTa-
HOBUTCS TakuM MarnbiM, 4TO paspyluatoLias
Harpy3ka Ha GeToH He3aBWCMMO OT €ro knacca
MPOYHOCTY CTaHOBWTCS MeHbLUE, YeM paspyLuaro-
Las Harpy3ka no cTanu, B CBSI3U C yMEHbLUEHUEM
paccTOsiHWS NPOUCXOANT paspyLLeHue BeToHa.

[na onpefeneHus onTUMarbHbIX 3KCMnyaTauu-
OHHbIX XapaKTePUCTUK aHKEPOB 1 OAHOBPEMEHHO
9KOHOMUYHBLIX WX MapamMeTpoB Heobxoaumo
onddepeHumpoBaTe  HanpaBneHWe  BO3Aenc-
TBMS Harpysku u Bua paspywenus. CC-Metog
(Concrete Capacity-Method. Meton HecyLewn
cnocobHocT 6eToHa), OnMUCbIBaeMbIi  HUXe,
Gasmpyetca Ha MNonoxeHwu, usnaraemom B /1,
2/. Moppo6Ho 3TOT MeToA Obin onucaH B /3, 4/ 1
onybnukosaH B /5, 6/. danbHelwasn paspaboTka
6bina npoBefeHa MccnegoBaTeNbCKOW rpynnow
CEB (Comité Euro-International du Béton, Mex-
[OyHapoaHbIi eBPOMnenckuili KOMUTET No 6eToHam),
a pesynerathl 6b1nm ony6nmkoBaHbl B MHdopma-
LMOHHOM GtonneTeHe /7/. B HacTosiliee Bpemsi
NPU3HaHO, YTO AaHHAast KOHLEeNuUWs NpoekTMpoBa-
HWS CTAHOBUTCS OBLLENPUHSATON Ha MeXayHapoa-
HOM YpOBHE M NpUMeHsieTcs Bce Gonee wmpoko.
Ha aTom ocHoBaHWMM OHa BkItoveHa B TexHuyec-
kui CnpaBoyHuk fischer.

2. O6nactu npumeHeHus

CC-MeTtop pekomeHayetcs TexHudeckum Cnpa-
BOYHMKOM fischer ansi aHkepoB C BHYTPEHHUM
yrnopoM, ANsi CTanbHbIX PacropHbIX aHKEPOB C
KOHTPOMNVPYEeMbIM pacnopoM, a Takke Ans Xvumu-
Yyeckmx aHkepoB. OH MOXeT Ucnonb3oBaThCs ANst

PucyHok 1b:
Kpennenus, pacnonoxeHHble B6N13n kpaes AeTanut (pacctofHne ot
kpan < 10 hef) 8 cootsetctum ¢ CC-Metonom.

° °
[o] [o o]
° °
2 b 9 <10 hef
® o CranbHas nnacTuHa
&
° [ § Sle
AHKep v
° o
d) e)
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OTAEnNbHbIX aHKepoB., nap u rpynn u3 3, 4 unu 6
aHKepoB (KpenneHne Ha [OCTaTO4HOM paccTos-
HMK OT Kpast), a Takxke ANs OTAENbHbIX aHKepOB,
nap v rpynn u3 4 aHkepoB (KpenneHve npyv Manom
KpaeBoM paccTosiHum). Ecnn xoTsi 66l ogvH aHkep
pacrnonoXeH Ha paccTosAHUM OT Kpasi, MeHbLLEM,
YeM fecaTukpaTHas rnybuHa aHkepHOro Kpenne-
Hua  hef, umeeT mecTo KpenneHve npu manom
KpaeBOM pPaccTosiHUM (CpaBHW pucyHku 1a u 1b).

3. OCHOBHbI€ NPUHLUMBI

Pacuetr ons npegenbHOM MPOYHOCTM (Hecylien
CNocoBHOCTIN) MOXET BblTb MPOBEAEH Ha OCHOBE
CrneayoLero ycrnoBusi:

Sq = Ry (1)

rae Sy npeacTasnseT cobo BENUUMHY pacyeTHOM
Harpysku, a Rd siBnsieTcsi pacyeTHbIM CONpoTMB-
neHvemM Harpyske. Hecyuias cnocobHocTb Kkper-
neHusi obecneyeHa, ecnv pacyeTHasi Harpyska
paBHa UM MEHbLLE PAaCcYETHOTO COMPOTUBIIEHUSI.

PacyetHas Harpyska U pacyeTHoe COmnpoTuBre-
HVe MOryT ObITb onpeaerneHbl NPy NOMOLLM Bbipa-
XeHui (2) u (3).

Sd = YF- S (2)
Rd = Rk/VM (3)
rae:
S = Harpyska (oceBas pacTsrseatoLLas
U1 nonepeyHas),
Ry = XapaKkTepHasi HecyLllasi CrMoCoGHOCTb

(5%-thpakTuns) (Hanpumep, Xxapak-
TEpPHOEe COMpOTMBMEHUE BO3OENCTBUIO
TAroBoW Harpysku NRy Wnm xapakrep-
HOE COMpOTMBIIEHUE BO3[ENCTBUIO
nornepe4Hon Harpysku Vi),

YE = YacCTU4HbIA KO3hPULMEHT 3anaca
NPOYHOCTYM MO Harpyske,
YM = YacTU4HbIA KO3hPULMEHT 3anaca

NPOYHOCTU ANS MaTepuana.
Mpn oceBoMm pacTarusarolem ycunun Sy ABns-
€TCA pacyeTHON TAroBon Harpyskom Ngq, a npu
nonepeYyHoOM YCUNMM 3TO pacyeTHasi nonepeyHas
Harpyska Vgy. PacueTtHble Tarosas Harpyska (Ngq)
1 nonepeyHas Harpyska (Vgq) COOTBETCTBEHHO
MOryT 6bITb BbIYMCIEHbI U3 BbIPXEHNS (2) nyTem

YMHOXeHWs1 AencTBytoLen TaroBor Harpysku (N)
1 nonepeyHon Harpysku (V) COOTBETCTBEHHO Ha
YaCTUYHBIN KO3(hPULUMEHT 3anaca npovHocTun yF
no Harpyske. [ns KOMOGUHMPOBAHHON Harpysku
(coyeTaHnsi TArOBOW 1 MOMEPEYHON Harpy3ok) pac-
YeTbl B COOTBETCTBUM C YpaBHEHMUEM (1) AOMKHbI
NpOBOANTCA Anst 06oMX HanpasneHui AencTBrs
Harpysku (TSroBoW W MOMepeyHow), Kpome Toro,
HeobX0ANMO y4uTbIBaTL ypaBHEHWEe B3armMoaeiic-
TBus (ypaBHeHue (11), (11a) nnn (11b)).

PacueTHble  compoTuBneHus  onpedenstorcs
ana ocesowt Taroson (Nrq) 1 nonepedHon (Vgq)
Harpy3ok Ans BCex BuAoB paspylleHus. OHu
MOTYT BbIMMCAATECA MO BbIpaxeHuo (3) nytem
[eneHns xapakTepHOM Hecylwen crnocobHoCTM
(5%-tbpakTund) Ha YacTUyHble KO3MULNEHTBI
3anaca npo4HoCcTM no matepmany (yMg, YMc).

XapakTepHble HecyLume cnocobHocTu (5%-dpak-
™MnAa) nmbo AaHbl B Tabnuuax B Mpunoxerun B,
nmbo BbIMMCNSIOTCS MO hopMynam, npuBeaeH-
HbIM B pasgenax 5 u 6. [JomkHbl O6bITb NpoaHa-
N3VMPOBaHbI criedytoLne xapakTepHble HecyLume
cnocobHoCcTH:

® OceBoe pacTsiKeHve:

- XapaKkTepHasi Hecyliasi CrnocoGHOCTb Mo
paspyLleHuto cTanu NRk s

- XapaKkTepHasi Hecyliasi CrnocoGHOCTb Mo
paspyLueHuto 6eToHa NRk.c

- XapaKkTepHasi HecyLlasi CcrnocoGHOCTU Mo
pacTpeckvBaHuio NRk,sp-

- xapakTepHasi Hecylwasi CrnocoGHOCTb Mo
BbIPbIBY/BbIOEPTMBaHMIO NRk,p:

® [lonepeyHas Harpyska:

- XapakTepHasi Hecyllasi Crnoco6HOCTb Mo
paspyLueHuto ctanm VRk,s»

- XapakTepHasi Hecylasi Crnoco6HOCTb Mo
paspyLueHuto kpasi beToHa VRk,c

- XapakTepHasi Hecyllasi Crnocob6HOCTb Mo
pblYaXHOMY paspyLueHuto 6eToHa VRk,cp-

Mpu nomoLLm ypasHeHus (1) onpegensieTcs nokans-
Has nepeJaYa aHKepHbIX Harpy3ok Ha 6eToH. Takke
HeobxoAMMo onpedenuTb JarnbHelilylo nepegady
Harpysok aHkepa Ha ornopbl 6ETOHHOrO anemeHTa.
MoxeT noTpeboBaTbCst 4ONOMHUTENbHAA NpoBEPKa
C uenblo obecneyeHns HapgexXHoOCTM BeToHHOro

arniemeHTa (B COOTBETCTBUM C pasgernom 8).
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TaroBble ycunusi B aHkepax [OMKHbl paccyu-
ThiBaTbCSl B COOTBETCTBUM C pacTArvBaloLLnMu,
CXXUMAIOLLMMU YCUIUSIMU 1 U3rnBaoLLIMMM MOMEH-
Tamu, AENCTBYIOLLIMMM Ha aHKEPHYHO NIUTY B COOT-
BETCTBUM C TEOPWEN YMpYyrocTu Npu cregyroLmx
OONyLLEHUsIX:

® CranbHas nracTMHa WMeeT [OCTaTouHYyo
NPOYHOCTb U NpUKpPenneHa k GETOHY UK K Bblpas-
HMBalOLLLEMY CIlOl0 pacTBopa Mo BCEN MOBEpX-
HOCTVM NNacTuHBbI.

® Bce aHKepbl UMEKT O4UHAKOBYH MPOYHOCTb.
OHa NPUHUMaETCA KaK NPO4YHOCTb CTanu.

® OTHOWeEeHVe Benu4YnH Moagynen ynpyroctu
cTanu n 6eToHa paBHo 7.

MonepeyHble ycunusi B aHkepax paccunTbiBaloTCS
npy OOMyLEHUN, YTO BCE aHKepa CnocoGCTBYOT
nepegave nonepeyvHon Harpysku (UCKIYeHus B
COOTBETCTBUM C pasaernom 6).

4. YacTtuyHble k03ppULMEHTbI
3anaca npo4YHocTH

3HayYeHUs YacTUYHbIX KO3(ULIMEHTOB 3anacoB
NPOYHOCTU AN MaTepuana 3aBucaT OT Buaa pas-
pyeHusi. OHu NpuBeaeHbl B Tabnuuax Mpunoxe-
Hus B.

5. Pactaruearolan Harpyska
a) PaspyLieHne no ctanu

XapakTepHas HecyLlasa cnocobHOCTb Ans pa3py-
wenust ctannm NRK,s ykaszaHa B Tabnuuax Mpu-
noxeHus B. Ecnu K aHkepHoOW rpynne Tarosas
Harpy3ka npuroXeHa 9KCLEHTPUYHO, Heobxo-
OMMO NPOBOAUTL pacyeTbl Ans aHKkepa, Ha KoTo-
pbIi MPUXOANTCSA MaKCUMaribHasi Harpyska.

b) PaspyLueHune 6eToHa no koHycy

XapakTepHasi HecylLLas cCnoCcobHOCTb BblpbiBaHUSA
KOHycoobpa3aHoro anemeHTa 6etoHa NRKk,c pac-
cunTbiBaetcs no opmyne (5):

roe:
NORK,C: 7.2- \/ fCC,150 - hef1'5/1 000 [kN]

(fCC,150 [N/MMZ], hef [MM]) (56)

A’ N = nnowaab MoBepxXHOCTU MAaeanuavpo-
B nocneaHux ctaHaapTax pacyeTa xenesobeToH- ' BAHHOTO Tena paspylueHnsi 6eToHa
HbIX KOHCTPYKLMIA BMECTO O6LLMX KO3 (DMLINEHTOB NS OTAENbHbBIX aHKEPOB C GOMBLIMMM
/81, 19/ ncnonbaytoTcsa YacTUHHbIE KOBPMULIMEHTbI OCEBLIMU U KPaeBbIMW PacCTOSHU-
3anaca npo4HocTu. ATOT MeTor GyaeT ncrnonb3o- AMW, MOABEPrAIOLLMXCS BO3ASNCTBIIO
BaTbCA ANA ONpeAerneHuns napameTpoB CTanbHbIX 0CEBOrO PACTArUBAIOLLErocs YCUANs
aHkepoB. OH npeaycMaTpuBaeT y4eT 0COobbIX (cM.prCyHOK 2)
napameTpoB, TakuX, kak 6e30MacHOCTb MOHTaXa. .
AcN = BOBMOXHasa [AeiicTBuTeflbHas  Mo-

Ecnun HeT HauMOHambHbIX HOPMAaTUBOB, PEKOMEH- Waab MOBEPXHOCTY MAeanvsnpoBaH-
AyeTcs UCMonb30BaTh CriedytoLye 3Ha4eHns vac- Horo Tena paspylueHusi 6eToHa Ans
TUYHBIX KO3(hPULIMEHTOB 3anacoB Npo4HOCTM YF oTAENbHbIX aHKEPOB MW Tpynn (CMm.
ANS HarpysKku: PUCYHOK 3)

Vg = 1.35 (ana noctoanHoii Harpyakn)  (4a)

Vg = 1.50 (ana nepemenoii Harpyskn) (4b)

Ny . = NO - el gy v ¥ [kN]

Rk.c = ""Rkc A0 s,N ec1,N ec2,N re,N ucr,N (5)
oN
-
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Cer,N

WYeci,N=

€iN

Scr,N

PucyHok 2:

lMnouags NOBEPXHOCTM MAEANN3MPOBAHHOMO GETOHHOTO KOHyca BbIpbIBA Ag N [NA OTAENbHbIX aHKepPOB C GOMbLIMM OCEBbIM U KPaeBbiM

A1

KpaeBon aKkTop, Y4YUTLIBAOLWMIA OT-
KMOHEHMS pacnpefeneHvs Hanpsbke-
HMSA MO KpasiM OT UX CUMMETPUYHOMO
pacnpegeneHuns

0.7 +0.3 - clegr (5b)
1

cyulecTByroLlee KpaeBoe paccTosaHue,
ecnu BInUsiHWE oOkasbiBaeTcs Gonee
4YyemMm Oo4HUM Kpaewm, Heobxoanmo yun-
TbiBaTb HalMeHbllee KpaeBoe pac-
CTOsAAHME

XapaKkTepHOe KpaeBoe paccTosiHve (B
cooTBeTcTBUM ¢ Tabnuuamu Mpuno-
XeHus B)

haKTOp MPUINOXEHUS Harpysku, y4u-
TbIBAIOLMIA CMELLeHne TOuKM npu-
NOXEHUS YCUNU, BO3AENCTBYIOLLMX
Ha aHKepbl, MO OTHOLLUEHWIO K LIEHTPY
TSDKECTU aHKepOB
1

—— < 1
1+2-eN/SaN

(5¢)
(i=1,2)
3KCLIEHTPUCUTET  Pe3ynbTUPYIOLLVX
YCUNMUIA, OKasblBaeMbIX Ha aHkep,
B HampaBleHUN i MO OTHOLUEHWIO K
LEHTPY TSHKeCTn aHkepos (i = 1,2) (CM.
pPUCYHOK 4)

= XapaKTepHoe oceBOe pacCToAHue (B

COOTBETCTBUMM C Tabnuuamu [MNpuno-
xeHus B)

paccToAHMeM, NOABEPraloLLVXCA TArOBOM Harpyake

N

~

WyeN = baKTOp apMUpOBKY, Y4WUTbIBAOLLUIA
HeraTuBHOE BO3AEWCTBME MNOTHOMO
apMuMpoBaHus

her [mm] 1

200 (5d)
» ucnonb3yetca Ana 6eToHa ¢ nnot-
HbIM apMUPOBaHVEM

=1.0

» N HeapMMPOBaHHbIX GETOHOB ”
6eTOHOB C HOpMarbHOW apMVPOBKON

=05+

YuerN= d)aKTE)p aHKepHOW OCHOBbI, Y4UTbIBa-
0N ee HanpshKeHHOe COCTOsHVE
(pacTsHyTbI UM HepacTAHYTbIN
6eToH)

=1.0

» ucnonb3yetcs Ansi pacTsHyTOro
bGeToHa

1.4

» 1cronb3yeTcst ANt HepacTsHYTOro

6eToHa (B COOTBETCTBUM C Tabnuuamu
Mpunoxexus B)

v

BeToH cuuTaeTcs HopManbHO apMMPOBAHHbLIM,
€CIM PaccTosiHUe S apMUPOBaHUSI COCTaBSIET S =
150 MM He3aBWCMMO OT AMameTpa apMaTtypbl Unm
s 2100 mm ans guametpa apmatypbl < 10 mm.

o _ .
N San® San
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PucyHok 3:

Mpumepsl cylecTByOLLIVX NOLLaAel MOBEPXHOCTU MAean3npoBaHHbIX AMeMEHTOB BipbiBa 6ETOHa ANA Pa3HOOOPa3HbIX MONOXEHWUIA aHKePOB,

Haxogawmuxca noag BOBﬂe\ZCTBVIeM TArOBON Harpysku
; N
a) OOMHOYHBIN aHKep, PACNONOXEHHbI PAAOM C Kpaem
;N
b) Mapa aHkepOB, PaCMonoXeHHan Ha

6onbLunx paccTofAHuAX OT Kpaes

AcN = (€1 +0.5 scrn) - SerN
[SERTN

AN =(0.55¢rN +51+05 scrn) * Sern
s1£SaN

AN = (C1 +51+05 sern) - (€2 +52+0,5 sern)

s1;52 £ sy und ¢ ¢ £ Cern

c) [pynna na3 yeTbipex aHKePOB, PACMONOXEHHBIX B yriy

BbipaxeHue (5) MOXET MCMonb3oBaTbCA TOMbKO
ONA aHKepoB, HaxXOOALIMXCA B cOCTaBe rpynnbl,
noABepratoLLMXcsl BO3AEUCTBUIO PacTSArvBatoLLmMX
yeunuin. Ecnn aHkepbl, nogsepratoLimecs BO3-
[OENCTBUIO PacTArMBaloLLMX YCUNuii, He obpasytoT
NPSMOYronbHUK (Hanpumep, B rpynnax ¢ nrmbom
no ABYM OCsIM), dTa aHKepHasi rpynna MOXeT
6bITb NpeobpasoBaHa B rpynny MpsMOYrofbHON
copwmebl, a pacyeTHoe 3HadeHne NRK,c cooTBeTc-
TBEHHO onpegeneHo no gopmyne (5). 310 MOXHO
0OBACHUTL MpY NOMOLLUM pUCYHKOB 4c 1 4d. B
npuMmepe, MoKasaHHOM Ha pUCyHKe 4C, aHKepbl
Ne 2-6, nogBepratoLimecs BO3AENCTBUIO TATOBOMN
Harpysku, He obpasytoT npsiMoyronbHuK. OgHako,
OHUM NpeobpasyoTcs B COOTBETCTBYHOLLMIA NPSMO-
YrOnbHUK.

OKCLEHTPUCUTET PE3YNLTUPYIOLLMNX YCUMWNA, OKa-
3bIBAEMbIX Ha aHKEP, PACCUUTBLIBAETCS MO OTHOLLIE-
HUIO K LLEHTPY TshkecTu G NpsiMOyronbHOW rpynnbl
(aHkepbl NeNe 1-6). 370 e AelcTBUTENBHO AN
npumepa, NoKa3aHHOro Ha pucyHke 4d, roe Bo3-
[OeViCTBMIO  TArOBOW  Harpy3ku NOABEPrawTcs
Tonbko aHkepa Ne 3, 5 n 6. 1 cHoBa akcueHTpucu-
TET pPe3ynbTUPYIOLLMX YCUIWIA, OKa3blBaeMbIX Ha
aHKep, PacCYNTLIBAETCS MO OTHOLLEHWIO K LIEHTPY
TspkecTn G rpynnbl, Npeobpa3oBaHHoO B NPsSIMO-
yronbHyto popmy (aHkepbl Ne 2, 3, 5 1 6).
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PucyHok 4:
[MpyMepbl aHKEPOB, UCTILITLIBAIOLLINX 3KCLIEHTPUYHbIE
pacTarvBatoLLme Harpysku

e
Heiirpanian o T
.

3oHa cxatua

My 055 1055
Sq 1

HeiirpanbHas ocb

eNn=0

3oHa cxatna
M

b)

My

3oHa cxatna

My

My

3oHa oxatusa
My

My

3oHa oxatvA HeirpansHas
ocb

- - L
M,

eN=0

My

O HarpyeHHblii Ha pacTaxeHune G @ LleHTp TAKECTU HarpyKeHHbIX Ha pacTakeHue
arkep aHKepOB (BO3MOXHO MPE0Bpa3oBaHHbIX
@ HenarpyxeHHbiil aHkep B PAMOYTONbHYI0 KOHUrypaLmio)
L X PacnonoxeHie pesynsTupyioweil cusibi
[ANA HarPYXeHHBIX Ha PACTAXEHME aHKepOB

[nsa kpenneHuii, uMetoLLmx Tpu 1 Gonee Kpaesbix
PaCCTOAHUI Crygy SCer N (TA€ Crgy = HavborbLuee
paccTtosiHue [0 kpasi), ypaBHeHne (5) obecneyu-
BaeT pesynbTaTbl pacyeToB C 3anacom B NnaHe
6esonacHocTu kpenneHus. ns nonyveHns bonee
HafeXHbIX U peannCTUYHbIX Pe3ynsTaToB pacHeToB
HecyLen cnocobHocTn NgRrk,C rybuHa aHkepHoro
KpenneHus hgs AOmKHa GbiTb 3aMeHeHa Ha 3Have-
HWe rmyBuHbI B COOTBETCTBUM C ypaBHeHueMm (6).

C
, _ max
hef - hef
cr,N
N = NO . oen
Rk,sp = ""Rk,c A0
N

'LPS,N ’ \PecLN ’ LIJecZ,N ’ \Pre,N ¥

Mpy BbMMCREHWN 3HAYEHWA MNnoWaan NoBepx-
HocTn A% N U Ag N, @ Takke B ypaBHeHusix (5b)
1 (5C) paccTosaHNs SN W Cop N AOMKHBI BbiTh
3aMeHeHbl Ha BeMNUMHBI Sior N = 2 * Cpay U Cior N
= Cmax COOTBETCTBEHHO.

¢) PaspyLueHue no pactpeckvBaHuio

PacTtpecknBaHve, Bo3HMKalollee Moa Bo3aeiic-
TBMEM pacTArMBaloLMX YCUNUIA, paccmatpvsa-
€TCS TONbKO MpW CreAyoLWyX YCNoBUSIX:

- KpaeBoe pacctosHne ¢ < 1.0 * Cgrqp)
(0AMHOYHbIE aHKepbl)

- KpaeBoe pacctositne ¢ < 1.5 * Cgrgp
(rpynnbl aHkepoB)

XapakTepHasi Hecylas cnocoGHocTe NRy sp MO
pacTpecknBaHUIO MOXeT ObiTb BbIYMCMEHA MO
ypaBHeHuo (7):

roe:

Nork,c: Aoe,Ns Ac N P Ns Yect N Pec2,Nr Fre,Ns
Wycr,N BBIYMCIISIIOTCA B COOTBETCTBMM C ypas-
HeHueM (5), B KOTOPOM BEMUYMHBI Sgr N U Cor N
3aMeHEHbI Ha Sgy, gp M HA Cgy, gp (CMOTpUTE TAG-
nvuel B Mpunoxexus B).

\Ph,sp= cakTop y4yeta BnUAHMA TONWMHbBI h
KOHCTPYKTUBHOIO 3reMeHTa
2/3
h
_— <15
2 het
.............. (7a)
roe
h = TOnuWIMHa CTPOUTENBLHOrO 3nemMeHTa
(6)

i kN1 (7)

ucr,N
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d) OTka3 n3-3a BblAepruBaHus/BbipbiBa

XapakTepHasi Hecyllast CnocobHOCTb No BblAep-
rnBaHnio Norg n YkasaHa B Tabnuuax
Mpunoxenns B. XapaktepHasi cro-
CoBHOCTE NoR n MOXET BbITb BbIYMC-
neHa nytem ymHoxeHusi Nogry , Ha
bakTop aHKepHON OCHOBBbI ‘I‘ucr’p.

1,0 nNpu aHKkepoBKe B pPaCTAHYTOM

"Pucr,p
6eToHe

v

1,0 Npu MOHTaxe B HepacTAHYTOM
6eToHe (B COOTBETCTBMU C Tabnuuammn
Mpunoxenus B).

Ecnn BHyTpu rpynnbl TaroBas Harpyska npu-

TNIOXXEHa 3KCLEHTPUYHO, HeobXoaumo npom3Bo-

OWUTb pacyeTbl Ans aHkepa, noasepratoLlerocs

HambornbLUen Harpyske.

e) Heobxoammble pacyeTbl

Heobxoammble pacyeTbl npuBeaeHbl B Tabnuue
1. PacuyeT ckona HeobxoouM TOmMbKO
B Cryyae CyLleCTBOBaHMWS YCroBUN,
yKa3aHHbIX B MyHKTE C).

Mpwn atom

Ngg = pacuyeTHas [JeuncTBylollas Taroeas
Harpy3ka

Nhsq = pacdyeTHas [feiicTsylollas Tarosas
Harpyska ansi aHkepa, nofaBepraroLe-
rocsi MakcumarbHoWm Harpyske BHyTpU
rpynnbl

Nng = pacyeTHaa TAroBas Harpyska, [J,eVIC-
TBYlOLLAA Ha rpynny aHKkepos

Tabnuua 1:

Heoﬁxop,leble pacyeTbl NPy TArOBbIX HAarpy3kax

6. [lMonepeyHas Harpy3ka

al) Paspylwenune ctanu 6e3 nneva NpunoxeHns
(cpes aHkepa)

XapakTtepHasi Hecywias cnocobHocTb VRK,s ans
paspyLueHus ctanu 6e3 nneya NpUNoXeHus npu-
BoauTCA B Tabnuuax Mpunoxenus B. Ons rpynn
aHKepoB ee HeobXoAMMO YMEHbLUUTb Ha KOo3dd-
dumumeHT 0,8 (McKkntoYeHre: cTanb ¢ yanMHEHNeM
npu paspbise = 8%). [1ns aHKepoB BHYTPW rpynnbl,
noABepraoLLnXcs BO3AEWCTBUIO IKCLIEHTPUYHOW
Harpysku, HeobxogMmoO MpOM3BOAWUTL pacyeThbl
ANa aHKepa, NnodBepraLLerocs MakcuMasbHOM
Harpyske BHyTpW rpynnbl.

a2) PaspylleHue ctanu C MievoMm NpUMoXeHNs
(cpes u n3rnb aHkepa)

Mpy HanuuMM HeHecyLllero Harpysky crnosi Ton-
LLMHOM > 3 MM, HaxoAsLLErocst HenocpeaCTBEHHO
MOA, aHKEPOM, WIN eCN OTBEPCTHE C rapaHTUpo-
BaHHbIM 3a30poM Gorblue, YeM MpeaycMOTPEHO,
HeobxoaMMO yuuTbiBaTb U3rMb aHkepa. Makcu-
MarbHble 3Ha4YeHUsi OTBEpPCTUI C 3a30poM ASIS
COOTBETCTBYIOLLUMX TUMOB aHKEPOB YKasaHHbl B
TexHnyeckom CnpaBoyHuke, Tabn. «Xapakrepuc-
TUKV aHKepay.

XapakTepHas Hecyljasi cnocobHocTb VRy ¢ AN
paspylleHnsi cTanm ¢ M3rMbom aHkepa MoXeT
6bITb BbluMCHeHa no dopmyne (8):

VRks = OM - Mpks /| (8)
roe:
oM = k03(hULUMEHT ONst yyeTa 3akpenne-

HUA Ha aHKepe

= 1.0 npu cBo6oaHOM BpaLleHum (pucy-
Hok 5a)

= 2.0 npn Npo4HOM 3aKkpenneHun (pucy-
HOK 5b)

info@fischer24.ru

OJ]I/IHOLIHI:IG aHKepsbl

[pynnsl aHkepoB

PaspyLueHune ctanu

PaspylueHure no koHycy 6eToHa

Paspylwexune ns-sa ckona/

Nsg = Ngks/ Yms

Nsd = Ngic/ "Me

N'sq = Nrgs/ Yms

N°sq = Npyc/ Tme

< ] <
pacTpeckuBaHnA Nsd = NRisp/ TMe N°sq = NRk.sp/ Yo
OTkas 13-3a BblaepruBaHua,/BoipbiBa
arkepa Nsg = NRp/ TMe N'sq = NRp/ Tve
— ®
fischer
326 KPEMEXHBIE CACTEMBI Cocrosarune Ha O1,/2006


https://fischer24.ru

fischer24.ru

&

8 (800) 550-66-24

PacueTt ankepoB B cooTtBetcTBumn ¢ CC-Metonom

= 0 . .
Mrks = M°Rks (1-Nsq/NRg,s) (Nm] e
M°Rks = B cooTBeTcTBUMM C Tabnuuamm Mpuno- dnom = HOMUMHarnbHbIN OnameTp aHkepa (B
xeHus B. cooTBeTcTBUM € Tabnuuamu puno-
. XeHuns B
Nsq = pacyeTHasi [elcTBylOLlas TAroBas e )
Harpyaka l¢ adpheKkTMBHaA AnvHa aHkepa (B COOT-
N =N / BETCTBUM C Tabnuuamu MpunoxeHus
Rd,s = NRks/7Ms B)
NRks = B cooTetcTBUM C Tabnuuamu Mpurno- 0
, weHus B Aoy = nnowagb MOBEPXHOCTU  uAeanusu-
pPOBaHHOrO Tena BbIPbIBAEMOTO Kycka
"Ms = B COOTBETCTBUM C Tabnuuamu Mpurno- 6eToHa no GOKOBOM MOBEPXHOCTM
*eHus B KOHCTPYKTUBHOTO anemeHTa Afs oTae-
| = Mneyvyo MpUIIOXKEHUS OencTByOLei TNbHOTO aHkepa C 6oNbLUMMK OCEBbLIMU
ronepeYHoNn Harpysku paccTosiHUEM W KpaeBbIMW PacCTOSIHU-
= ag+ey MM 10 APYTMX KpaeB (CM.pUCYHOK 9)
. 2
83 =05d 4.5 C1
d = ouameTp aWkepHoro GonTa MM Acv BO3MOXHasi Mnowafb MNOBEPXHOCTU
pesb6bl naeanvaMpoBaHHOrO  Tera  BbIpbl-
. Baemoro kycka 6etoHa Ha GokoBoW
€1 = paccroshme  mMexay ASNCTByOWM CTOpOHE CTPOMTENLHOTO anemeHTa
ronepeyHon Harpyskon v GeToHHoM (MpvMepb! cM. pucyHke 10).
NOBEPXHOCTbLHO.
Ys v hakTop yyeTa HepaBHOMEPHOCTM
Ona rpynnbl aHkepos BenuumHa Ngq B ypasHe- ’ o
pacnpefeneHuss HanpsbkeHun u3-3a
HuM (8a) gomkHa OblTb 3aMeHeHa Ha BEnUUUHY
@ N Hanuuus opyrux Kpaes
hSd-
0.7+03+c2/(1.5°c1)<1 (9b)
b) Pa3pyleHue kpas 6eToHa
Cq KpaeBoe paccTosiHMe B HanpaeneHun
XapaKTepHaﬂ Hecyulaa cnocobHoCcTb VRk,C npu nencTeus Harpysku
a3pyLUEHUN Kpasi BETOHHOV MOBEPXHOCTU MOXET
gb”iy accqmgna 1O VDABHEHMIO ?9)' Co KpaeBoe paccTosiHWe, NepreHanKynsp-
P yp : HOe HamnpaBnEHWIO AeVCTBUS Harpy3Ku.
[insi y3KOro CTPOUTENIbHOMO 3feMeHTa
crieflyeT WCMornb3oBaTb HaMMeEHbLUEE
b 5 13 iBYX KpPaeBbIX PACCTOSHUIA.
NCYHOK O
Orpan—aeHw« Ha nepemelleHnA aHKepoB
7 7
a) b)
v vo . Aav YW ST (kN]
Rk ,c Rk ,c A° s,V hV ecV aVv ucr,V (9)
cV
0.2
o If 1.5
Vike = 045 - a/d e L) A/Fe 50+ €77/1000 [kN] (9a)
nom
— ®
fischer ==
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Phyv = (paKkTop yyeTa TOMLWMHbI CTPOUTEMb-
HOrO arnemeHTa
= (1.5-cq4/h)y*=1 (9¢c)
h = TONWWMHa CTPOUTENBLHOIO dfIeMeHTa.
Wecy = (aKTop yuerta aKCLEHTpUCUTETa Npu-
TIOKEHWS MOMNEPEeYHO Harpysku (CMm.
PUCYHOK 6)
— 1
T 1+2-ey/(3c
v/ (3¢1) (9d)
ey = 9KCLEHTPUCUTET  Pe3ymnbTUPYHOLMNX
nonepeyYHbIX YCUnuii OTHOCUTENbHO
LieHTa TSHXKEeCTU aHKepOB.
Yo,v = bakTOp Yy4yeTa HanpasneHus paeunc-
TBUSI MOMEPEYHON Harpyskum (CMoT-
puTE PUCYHOK 7)
=1.0
(3oHa 1:  0° ay =55°) (9e)
= 1.0/ (cos ay + 0.5 sin ay)
(3oHa 2: 55° < ay = 90°) (9f)
=20
(3oHa 3: 90° < ay = 180°)  (99)
PucyHok 6:

Mpumep KpenneHuna, HaxoAALLEroca noa AeNCTBYEM SKCLIEHTPUYHO
NPUNOXEHHON NONEPECHON Harpyskn

Kpait
CTpouTENbHOM
netanu

To

<

L

G = LeHTp TAXECTU aHKepoB

PucyHok 7:
OnpeneneHwe yrna oy,

(hakTOp aHKEepHOW OCHOBbI Ans yyeTa
HanpsHPKEHHOrO COCTOSIHUSL U apMUPO-
BaHusa 6eToHa

Yuerv =

= 1,0 (pacTsiHyTbI1 6ETOH C HeapMUpo-
BaHHbIM Kpaem)

= 1,2 (pacTsiHyTbIn GETOH C apmaTypon
Ha Kpato gnameTpom = & 12mm)

= 1,4 (pacTaHyTbIi 6ETOH C apmaTypon
Ha Kpato gmameTpom = 12mMMm 1 none-
peyHoun apmaTtypou ¢ warom < 10 cm,
UMM CO CBapHOW apmaTypHOW CeTKoW
2= 8 MM c warom = 10 cm)

= 1.4 (HepacTsiHyTbI GETOH)

[ns nap aHkepoB, YCTaHOBMEHHbIX MepneH-
OVKYNsSipHO  kpato 6eToHa, B BblpaxkeHun (9)
ncnonb3yeTcsi KpaeBoe paccTosiHve ¢1 OT aHkepa,
pacnonoxeHHoro Hambornee 6rmn3ko k kpato. ToT xe
NpVHUMN AENCTBYET 1 AN OnpeaeneHns nnowaam
noBepxHocTn Ac,V, Takol xe nogxon NpUMeHsieTcs
M Ons rpynnbl M3 YeTbIpex aHKepos, Korga
MCMONb3yeTCs  pacCcTosiHWe [Anst Mapbl aHKeposB,
KOTOpble pacronoXeHbl Brivdke BCero K kparo (CM.
pucyHok 10c). Takum o6pa3oM, kak napbl aHKEPOB,
pacnonoXeHHble MNepneHauKynsapHO K Kpako, Tak
1 Tpynnbl U3 YETbIPEX aHKEPOB PacCHMTbIBAOTCA
B MPeanonoXeHun, YTO MonepeyHast Harpyska
BOCTIPUHMMAETC NGO OfHUM  aHkepom, nmbo
napow aHKepoB, pacnonoXeHHbIX Hanbonee 6nmako
K kpato. CrnefoBaTeribHO, y4YUTbIBAETCS TOT haKT,
41O Briarogapst HaMMYMIo 3a3opa B OTBEPCTUN, HE BCE
aHKepbl B rpynne aHKepoB Harpy>eHbl OAVHAKOBbLIM
obpasom. B Havbonee HebnaronpusTHOM criyyae
HarpyxeH TONMbKO OAMH aHKep WM TOMbKOo Te
aHKepbl, KOTOpble pacnofioxeHbl Grivke BCero K
Kpato (CMOTpUTE PUCYHOK 8).

PucyHok 8:

TunuyHoe paspylueHve kpasa 6ETOHHOMO 3N1eMeHTa, MPOUCXOaALLEee
B CBA3M C HEGNAronpuATHON Harpy3Koi Ha aHKepbl, yCTaHOBNEHHbIE
C rapaHTMpPOBaHHLIM 3a30POM (MpUMedaHune: QUMETPLI OTBEPCTUIA C
rapaHTMpOBaHHbLIM 3a30POM MPeyBenuyeHbl).

3oHa 3 v %
l °
By
Kpan
CTpoUTENbHOM
netanu
fischer =
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PucyHok 9:

VIJ:leanmampoaaHHoe Teno paspylweHua 6eToHa 1 nnoLyadb NOBEPXHOCTW ANA OTAENbHOro aHkepa, noasepratoLleroca BO3ENCTBUIO nonepey-
HOM Harpysku n Haxogsileroca 6nM3Ko K OfHOMY Kpato n ¢ 60MbLUNM OCEBbIM 1 KpaeBblM pacCToOAHMEM MO OTHOLLEHWUIO K OCTarnbHbIM Kpaam.

A%, = 3c,-15c,

PucyHok 10:
MprMepsl BOBMOXHbIX NioLLaneit NoBepxHOCTY AN NAeanuanpoBaHHbIX BbIPbIBAEMbIX KYCKOB GETOHA NP PasniHbIX PACMONOXEHNAX aHKEPOB,
HaxOOALLMXCA N0 [eliCTBUEM CPEe3bIBAIOLLEN HArPY3KU.

a)
Acv = (1.5cq +¢p) - 1.5¢,

cy < 1.5¢ 2

AC,V = (1.5cq +s +1.5¢4) - 1.5¢¢
s < 3¢

Ay = (15c1+s+¢)-h
h

< 1.5¢, &
s < 3¢
cy < 1.5¢,

fischer =
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Kpennenus, ycTaHOBMEHHblE B Y3KMX W TOHKWX
CTPOUTENbBHBIX SMEMEHTaX MpU Cp may < 1,5¢4
(c2,max = Hamborbluee Kkpaesoe paccTosiHie B
HanpaBneHun, napannefibHoOM  HarnpasreHuo
[AeViCTBUSI Harpy3Kkv) U Npu TOMLMHE CTPOUTENb-
Horo anemeHTa h < 1,5¢4 (cMoTpuTe prucyHok 11),
ypaBHeHwue (9) faeT peaynesraTthl ¢ 6onbLUMM 3ana-
coMm. [Ins nonyyeHns HagexHbIx 1 6onee peanuc-
TUYHBIX Pe3ynsTaToB NP BLIYUCIEHNN NNoLWaaei
noBepxHoCTU Aggy U Ay B BbipaxeHusix (9a),
(9b), (9¢) n (9d) BenMUMHY KpaeBOro paccTosiHUA
C{ HYXHO 3aMeHWTb Ha Gorbliuee 3HadYeHve K3
€2 max /1,5 vm h/15.

c) OTkanbiBaHne 6eToHa co CTOPOHbI MPOTMBOMO-
TNIOXXHOW [EWCTBUIO Harpysku (pbl4axHoe paspy-
LeHune)

VRk,cp = k- Npgc (10)
roe:
NRk,c = XapakrepHas Hecylasi CrnocobHOCTb
Onsa paspylleHus 6eToHa B COOTBETC-
TBUM C BblpaxeHuem (5)
k = cMm. Tabnuubl B Npunoxenuu B.

B cnyyae 9KCLEHTPUYHOrO MPUNOXEHWUS nomne-
peYHbIX Harpy3ok npu pacdete aktopa Yeci N B
cooTBeTCcTBUM C hopmynon (5b) Bepetcsa akcLeH-
TPUCUTET NMONEPEYHON Harpy3Ku Mo OTHOLLEHUIO K

PucyHok 11:

€21

€22

1.5¢,
1.5¢,
1.5¢,

INIAIA

Tabnuua 2:
Heobxonumele pacyeTbl Mpy NoNepeyHbIx Harpyskax

LIEHTPY TSXKECTU TPYynMbl aHKEPOB, HarpyXeHHbIX
nornepeyHbIM ycunuem. [onornHUTENsHO aHanu-
3UpylOTCS BCe aHKepbl rpynnbl HE3aBUCMMO OT
TOrO, Harpy)XeHbl 1 OHU PacTArMBatOLLEN Harpy3-
KOW WU HeT.

d) Heobxogunmble pacyeTbl

Heobxoavmble pacyeTbl ykasaHbl B Tabnuue 2.
roe:

Vgq = pacdyeTHasi [JeWicTBylollasi nonepey-
Has Harpyska Ans OTAeNbHbIX aHKe-
poB

Vhgy = pacyeTHas geuncTByloLLas nonepeyHas

Harpyska Anst aHkepa, nogsepraoLie-
rocsl BO3OEWCTBUIO MakCcUMarnbHOM
Harpysku

pacyeTHasi Harpy3ka BCeX aHKepoB
rpynnbl, NoABepratoLLnXcs BO3Aeinc-
TBUWIO MOMEPEYHON Harpysku

VQSd =

7. KombuHupoBaHHas TArosas
M nonepeyHas Harpyska

Mpy KOMOWHMPOBAHHON TArOBOW W MOMEPEYHONA
Harpy3kv KpoOMe pacyeToB, ONMCaHHbIX B pasgenax
5 1 6, HeoBXoOMMO y4nUTbIBaTb OAHO W3 Criedyto-
LUMX YpaBHEHWUA B3aUMOLEWCTBMS (CM.PUCYHOK
12). YpaBHeHue (11a) MOXHO 1CNonb3oBaTb TOMBKO
AN Cryyaes, Korda paspylleHue cranmn umeeT
peluatoLLiee 3HaYeHne Kak A TAroBOW, Tak v Ans
nonepeyHon Harpysku. YpasHenus (11) n (11b)
SABNSOTCA AeNCTBUTENBbHBIMU Ans No6oi hopmbl
paspyLUeHms.

(Ngg/Npg) + (Vsg/Vag) < 1.2 (11)

(Ngg/NRg)? + (Vgq/VRg? = 1.0  (11a)

(Ngg/Ngrg)'® + (Vgq/VRg)'®= 1.0 (11b)

info@fischer24.ru

O[MHOYHbIE aHKepbI

pynnbl aHKepoB

PaspyLuerne cranu

PaspyLueHue (otnom) kpas 6eToHa

OtkanblBaHve 6eToHa CO CTOPOHbI
NPOTWBOMOMOXKHON AENCTBUIO
Harpysku (pblyaxxHoe paspyLleHue)

Vsd = VRks/ TMis

Vsd = VRie/ TMc

Vsd = VRkep/ TMc

V'sg = VRis/ TMs

Visg = VRke/ TMc

IA

Visg = VRkep/ YMc
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[ns pa3Hbix hopM pa3pyLUEHNit OMMKHO UCMOfb-
30BaTbCsl HaMMeEHbLUAsA BEMUYMHA U3 COOTHOLLE-
Hn NSd/NRd nVSd/VRd.

PucyHok 12:

Cxema B3avmMonencTema KOMGMHUPOBAaHHOW TAFOBOMN
11 MonepeyHoi HarpysKku

BblpakeHue (11a)

/ BbipaxkeHue (11b)

8. [ononHuTenbHble TpeboBaHuUs ans obec-
ne4yeHUss Hecywen cnocoBHOCTU GeToH-
HOro KOMMOHEeHTa

Mepenaya Harpysok oT aHkepa k GeToHy npoBeps-
eTca ¢ nomouwblo metoga CC. Mepepava Harpy-
30K OT aHKepa K OCHOBaH1I0 BETOHHOTO dreMeHTa
TpebyeT cneunansHOro PacCMOTPEHMS.

A) MpoYHOCTL Ha cpes GEeTOHHOrO anemeHTa

Yrtobbl y6eauTbcs B JOCTAaTOMHOM MONEpPEYHOM
COMpOTMBNEHNN OGETOHHOTO 3nemMeHTa HeobXxo-
OVMO Npou3BECTU criegytolime pacuyetsbl. lNone-
peyHble cunbl Vgq 5, BO3HMKalOWME GETOHHOM
aneMeHTe U3-3a BO34eNCTBUS Harpy3oK Ha aHKep,
He [OKHbI MPeBbILWATb 3HAYEHMEe, COOTBETCTBY-
toliee BblpaxeHuto (12).

VSd,a = O.4-VRd1 (12)

3HayeHna VRyq BbIMMCAAIOTCA B COOTBETCTBUK
c /9/, cm. ypaBHeHue (6.4-8). Mpu onpepenennmn
BenuunHbl VSd,a aHkep paccMaTpuBaeTcsl kak
To4eyHast Harpyska, nMpuyem LMpUHA NpUnoxe-
HUS1 Harpy3Kky paBHa PacCTOSIHUIO MeXAY CaMbIMU
KpaHMMK aHKepamu B rpynne nic yABOEHHas
rny6uHa aHKepHOro KpenmneHusi. YcroBusi, COOT-
BETCTBYHOLLME YpaBHEHWMIO (12), MOXXHO He NPUHK-
MaTb BO BHMMaHwe npu cobniogeHun ogHoro un3
cnegyowmx TpeboBaHuit:

® [lonepeyHas cuna, AEUCTBYIOWAA Ha CTpou-
TENbHLIA 3rIeMEeHT B pesynbTate MpUIoKeHNs
pacyeTHbIX Harpysok, BKI4as U Te, KoTopble
nepeaatoTcs aHkepamu, He npesbiwaet 0.8 VRy1.

® PacTarvBaollas cuna adkepa, COOTBeETC-
TBEHHO, CyMMa BCEX pacTArMBaloLMx Cun, BO3-
HMKaIOLWWMX B rpynne aHKepoB U3-3a BO3AEWCTBUS
XapakTepHoWn Harpysku, MeHblie 30 kH, npuyem
paccTosiHne Mexay KpanlHUMW aHkepamu cocefd-
HUX TPYNM WNAU MeXAy KpanHMMKU aHKepamu
rpynnbl U OTAENbHLIMU aHKepamy COOTBETCTBYET
ypaBHeHuam (13a) unm (13b). Ngi sBnsetca
XapaKTepHOW Harpy3kon Ha OTAENbHbIA aHKep,
noABeprawLninca  BO3AEWCTBUID  XapaKTepHOW
Harpyskn, a Nggi SIBMSETCS CYMMOW TSIOBbIX
HarpysoK rpynnbl aHKkepoB, NOABEPratoLLMXCs BO3-
OEeNCTBUIO XapaKTEPHOW Harpysku.

Q
1\%

200 - ‘/—NSk (OauHouHsiit arkep) (13a)
200 - \/—NgSk (Fpynna axkepos) (13Db)

Qo
\%

® Harpysku Ha aHKepbl BOCMPUHUMAIOTCS MOA-
KpennsoLen apmaTypoin, KoTopas OKpyxaeTr
paboTaloLlylo Ha pacTskeHue (CTArMBaloLLyio)
apmarypy, 1 KoTopas 3akpersieHa Ha NpoTMBOMo-
TOXHOM CTOPOHe GeToHHOro anemeHTa. Paccros-
HIe OT NoAKpennsAtoLer apmaTypbl 40 OTAENBHOro
aHKepa WM [0 CambixX KpanHUX aHKepoB rpynbl
He AOMMKHO npeBsbiwath hgr. Ecrnin Benmumia Ngy
unm Nggk npesbiwaet 60 kH, To gomkHa MMeTbes
COOTBETCTBYIOLLAA NOAKPENIAoLLas apmarypa.

MNprumeyaHue:

[MonoxeHusi, npuBegeHHbIe BbIle, HE NPUMEHS-
I0TCA ANsl KOHCTPYKTUBHBIX 31eMeHTOB 6GeToHa,
He wuMmeOWMX nonepeyHon apmatypbl. OHu
MCMOMb3yTCS ANS KOMMOHEHTOB C MOMepeYHoit
apmMatypoi.

B) ConpotusneHue ckony

Mpn onpedeneHnn napameTpoB KOHCTPYKTUB-
HOro aremeHTa GeToHa HeoBXoaMMO y4YWUTbIBaTbL
YCUIUSA CKOSa, BO3HMKAIOLLME MO BO3AENCTBMEM
aHKepOoB. STUM MOXHO npeHeGpeyb, ecni cyLlec-
TBYET OZHO M3 HUXXE NepPeYnCTIEHHbIX YCIOBUI:

® 30Ha nepeaaqn Harpyaku pacrosnoxeHa B 30He
cKaTus BETOHHOrO anemMeHTa.
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® Ecnu okasblBaemble BO3OENCTBUSA HUXE Xapak-
TEPHbIX, PacTArMBaloLWEee YCcunue OTAeNbHbIX
aHKepoB unu obLuee CyMMapHoe pacTareaiLLee
ycunve rpynnbl aHKepoB He AOSHKHO MpesbiaTth
10 kH.

® PacTdarmBatollee ycunue OTAenbHbIX aHKepoB
unu obllee cymmapHoe pacTsrvBaioLiee ycunue
rpynnbl  @aHKepoB, NOABEPraloLLMXCA XapakTep-
HOMY BO3AENCTBUIO, MeHbLUE NM6o paBHo 30 kH.
Kpome TOro, Ans aHKepHbIX KpenmeHuin B nautax
1 CTeHax B 06MnacTn HaxoX4eH s aHKePHbIX Kpen-
TNEHUA NPUCYTCTBYET KOHLEHTPUPOBaAHHOE apMu-
poBaHue B 06oux HanpasneHusix. [NoBepxHOCTb
nonepeyHon apmartypbl JOMKHA COCTaBNSATb He
mMeHee 60% npogonbHoW apmatypbl, Tpebyemon
[ONS BOCMIPUSATUSI @HKEPHbIX Harpy3oK.
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