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MNpeancnosue

1 NOArOTOBNEH AkunoHepHbIM 06LecTBOM «HayuHo-uccneaoBaTenbCkuii LIeHTp « CTpouTenscTeo»
(AO «HULU «CtpontenbctBo») — LieHTpanbHBIN  Hay4YHO-UCCrieAoBaTENbCKUA UHCTUTYT CTPOUTENbHBIX
KoHCTpyKumi um. B. A. Kydeperko (LLHUNCK um. B.A. KyuepeHko) Ha ocHoBe odumumansHoro nepesoga Ha pyc-
CKWIA A13bIK HEMELKOA3BIMHOW BepCcuM cTandapTa, yKkasaHHOro B MyHKTe 4, KOTOPbIN BbiMonHeH PegepansbHbiM
rocyaapcTBeHHbIM YHUTapPHBIM Npeanpusatuem « Poccuitckuii HaydyHo-uccneaoBaTenbCckui LeHTp Hdopma-
Lun o cTaHAapTusaumm, MeTponorumn n oueHke cootsetcteusi» (Pryrn « CTAHOQAPTUH®OPM»)

2 BHECEH TexHu4yeckum komuTeToM No ctaHaapTusauum TK465 «CTpoutenscTBo»

3 YTBEP>XOEH V1 BBEAEH B AEMCTBUE Mpukazom deaepanbHOro areHTcTBa Mo TeXHUMEecKoMy pery-
NMPOBaHMNIO N MeTponornm oT 17 Hosibpst 2017 r. Ne 1767-cT

4 HacToswuni cTaHaapT uaeHTUYeH esponenckomy ctaHaapTty EH 12812:2008 «CtpouTensHble neca.
TpeboBaHus k pabounm xapakrepuctukam U obwmin pacuet» (EN 12812:2008 «Traggeriiste — Anforde-
rungen, Bemessung und Entwurf», IDT).

HaumeHoBaHWe HacToAwero ctaHgapTa U3MeHEHO OTHOCUMTENbHO HAUMEHOBAHUSA YKa3aHHOTO MeXay-
HapodHoro cTaHaapTa ana npuseaexus B cootsetcTene ¢ FTOCT P 1.5—2012 (nyHkT 3.5).
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KOTOPLIX NpMBeAeHbl B AONONHUTENLHOM NpunoxeHun JA

5 BBEAEH BMNEPBbIE
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om 29 utoHs1 2015 2. Ne 162-®3 «O cmandapmu3sauyuu 8 Pocculickoll @edepayuur. IHbopmayus o6 usmeHe-
HUSIX K HacmosiwemMy cmaHdapmy ry6biiukyemcsi 8 exxe200HOM (10 COCMOSAHUI0 Ha 1 AH8apst mekyue2o 2oda)
UHGhopMayUOHHOM yKazamerie «HauyuoHansHbie crmaHOapmbi», @ ohuyuanbHbil mekem usmeHeHul u nomnpa-
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HAUUWOHANBbHBIN CTAHAOAPT POCCUMCKOW SGEREPALUMUMU

CTOEYHbIE OMNOPHbIE KOHCTPYKLIUM OMNAJTYBOYHbLIX CUCTEM
U CTPOUTEINDbHLIX JIECOB

Tpe6oBaHuAa k pabounmmM xapakrepucTukam U o6un pacyer

Rack support structures of shuttering systems and scaffolding.
Requirements for working characteristics and general calculation

Darta BBegeHna — 2020—01—01

1 O6nacTb NPUMEHeHnnA

HacTosawuii ctaHaapT yctaHaBnuMBaeT TpeboBaHus U MeToAbl pacyeTa ANs npeaenbHOro COCTOAHUA No
HecyLleln cnocoBGHOCTN, MPUMEHSIEMbIE A1 CTOEYHBIX OMOPHBLIX KOHCTPYKLIMIA onanyBo4HbIX CUCTEM U CTPOU-
TeNbHbIX NIECOB ABYX pacYETHbIX KNaccoB.

HacTosawuii cTaHgapT Takke ycTaHaBNMBaeT NpaBuna, KoTopble He0BX0ANUMO YYUTLIBATL NPU MOHTaXe 1
NCMONb30BaHNM CTOEYHBIX OMOPHBIX KOHCTPYKLMI onanybo4HbIX cucTeM n cTpouTenbHbIX necos (OK).

HacTosAwuin cTaHaapT ycTaHaBnIMBaeT NepevyeHb JOKyMeHTauun, Heo6xoAUMoin Npu NPoeKTUPoBaHUU
nnu noctaeke OK, crnyxaLynx BpeMeHHO ornopoin ANt NOCTOSAHHBLIX KOHCTPYKLUA.

HacTtoswuii ctaHgapT yctaHasnveaeT TpebosaHus k dyHaameHTam OK.

HacTtosawuii cTaHgapT He ycTaHaBnmsaeT TpeboBaHuii k onanybke, Npu 3ToM onanybka MoXeT ABMATLCA
yacTblo OK. NHdopmauus o nnatdopmax 4nA nepeasukeHns n noaMmoctsx npusegeHa s EH 12811-1.

HacTosawuia ctTaHgapT He ycTaHaBnMBaeT TpeboBaHui k paboTam Ha cTpouTenbHon nnowaake. Taioke
cTaHdapT He coaepXuT MHopMaunio 06 NCNOMb30BAHUU HEKOTOPLIX YHUMULIMPOBAHHLIX U3AENui, BKTovas
AepeBsiHHble onany6ouHble 6anku no EH 13377 1 perynupyemble Teneckonuyeckue ctoiiku no EH 1065.

2 HopmatuBHbIe CCbINKM

B HacTosiLem cTaHAapTe ncnonb3oBaHbl HOPMaTUBHbBIE CCLINKKU Ha cneaytowine cTaHaapTel. [ina patu-
POBaHHBIX CCbINIOK NMPUMEHSIOT TOMbKO yKazaHHoe usgaHue. [ina HegaTUpOBaHHLIX — MocrneaHee usgaHue
(BKMOY2SA BCE UBMEHEHNS K HEMY ).

EN 74-1 Kupplungen, Zentrierbolzen und FuBplatten fiir Arbeitsgeriiste und Traggeriiste — Teil 1:
Rohrkupplungen — Anforderungen und Priifverfahren (MydThbl, ueHTpupytowme 6017l M ONOpHbIE NAWTHI AN
CTPOUTENbHLIX NIECOB U ONOPHLIX KapkacoB. YacTb 1. MydTol ansa Tpy6. TpeboBaHus v npoLeaypbl UCTILITaHWUIA;
Couplers, spigot pins and baseplates for use in falsework and scaffolds — Parte 1: Couplers for tubes —
Requirements and test procedures)

prEN 74-2 Kupplungen, Zentrierbolzen und FuBplatten fiir Arbeitsgeriiste und Traggeriste — Teil 2:
Spezialkupplungen — Anforderungen und Priifverfahren (MydTbl, LeHTpupytowme 601Tbl 1 OMOPHBIE MANTHI
ANsi CTpoUTENbHBIX NIECOB U OMOPHBIX kKapkacoB. YacTb 2. CneunansHble Myd Tl gna Tpyb. TpeboBaHus 1 npo-
ueaypbl ucneitaHuin; Couplers, spigot pins and baseplates for use in falsework and scaffolds. Special couplers.
Requirements and test procedures)

EN 74-3 Kupplungen, Zentrierbolzen und FuBplatten fiir Arbeitsgeriiste und Traggeriiste — Teil 3:
Ebene FuBplatten und Zentrierbolzen — Anforderungen und Priifverfahren (MydTbl, LleHTpupytoLme 60Tbl 1
OnNopHbIe NNUTHI AN COeAUHEHUA CTanbHbIX TpYD Ansi CTPOUTENbHBLIX NeCOB 1 ONOPHLIX Kapkacos. YacTsb 3.
Mnockue onopHble NANUTHI U LeHTpupytowme 6ontel. TpebosaHusa 1 npoLedypsbl ucnbitaHuie; Couplers, spigot

UzpaHne opnumansHoe
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pins and baseplates for use in falsework and scaffolds — Part 3: Plain base plates and spigot pins —
Requirements and test procedures)

EN 1065:1998 Baustiitzen aus Stahl mit Ausziehvorrichtung — Produktfestlegung, Bemessung und
Nachweis durch Berechnung und Versuche (CToiiku cTanbHble Teneckonuyeckue perynmpyemoie. TexHudec-
KMe YCMNOBUsl Ha MPOAYKLMIo, MPOEKTUPOBAHWE M OLeHKa € MOMOLLLI0 pacyeToB U ucnbiTaHuiA; Adjustable
telescopic steel props — Product specifications, design and assessment by calculation and tests)

EN 1090-2 Ausfiihrung von Stahltragwerken und Aluminiumtragwerken — Teil 2: Technische Regeln
fur die Ausfilhrung von Stahltragwerken (Mpon3BoACTBO CTanbHBEIX U anNOMUHNEBBLIX KOHCTPYKLMA. YacTb 2.
TexHuyeckue TpeboBaHuA Ons cTanbHbIX KOHCTpykuwia; Execution of steel structures and aluminium
structures — Part 2: Technical requirements for steel structures)

EN 1090-3 Ausfihrung von Stahltragwerken und Aluminiumtragwerken — Teil 3: Technische Regeln
fir die Ausfiihrung von Aluminiumtragwerken (Mpon3BoAcTBO CTanbHbIX U aniOMUHUEBBLIX KOHCTPYKLUMA.
Yactb 3. TexHuyeckne TpebosBaHusA AnNA anioMUHUEBLIX KOHCTpyKuun; Execution of steel structures and
aluminium structures. Technical requirements for aluminium structures)

EN 1990 Eurocode: Grundlagen der Tragwerksplanung (Espokoa. OcHOBHbIE NOSI0XKEeHWUSA MO NPOeKTU-
POBaHUIO HeCYLLMX CTPOUTENbHBIX KOHCTPYKUMIA; Eurocode: Basis of structural design)

EN 1991 (alle Teile), Eurocode 1: Einwirkungen auf Tragwerke [EBpokoa 1. Bosaenctsune Ha ctpou-
TernbHble KOHCTPYKUMK (Bce HacTu); (all parts), Actions on structures]

EN 1993-1-1:2005, Eurocode 3: Bemessung und Konstruktion von Stahlbauten — Teil 1-1: Allgemeine
Bemessungsregeln und Regeln fiir den Hochbau (EBpokoa 3. lNpoekTupoBaHue cTasnbHbIX KOHCTPYKLUNA.
YacTb 1-1. OcHoBHEIE MpaBuna 1 npaBuna ana sganuii; Eurocode 3: Design of steel structures — Part 1-1:
General rules and rules for buildings)

EN 1997 (alle Teile), Eurocode 7 — Entwurf, Berechnung und Bemessung in der Geotechnik [EBpokoa 7
(Bce yacTu). Ml'eoTexHu4veckoe npoekTupoBaHue; (all parts) Eurocode 7 — Geotechnical design]

EN 1998 (alle Teile), Eurocode 8: Auslegung von Bauwerken gegen Erdbeben [EBpokoa 8 (Bce wacTn).
MpaBuKna pacyeTa ¢ y4eTOM CEACMOCTONKOCTU CTPOUTENBHLIX KOHCTPYKUMIA; (all parts) Design of structures for
earthquake resistance]

EN 1999 (alle Teile), Eurocode 9: Bemessung und Konstruktion von Aluminiumtragwerken [Espokoa 9
(Bce vacTu). MpoekTnposaHue 1 pacyeT antoMUHUEBLIX KOHCTPYKUWMIA; (all parts) Design of aluminium structures]

EN 12810-1:2003, Fassadengeriiste aus vorgefertigten Bauteilen — Teil 1: Produktfestiegungen
(dacagHble neca cbopHble. YacTb 1. TexHudeckue xapaktepuctukn usgenus; Facade scaffolds made of
prefabricated components — Part 1: Product specifications)

EN 12811-1:2003, Temporére Konstruktionen fiir Bauwerke — Teil 1: Arbeitsgeriiste; Leistungsan-
forderungen, Entwurf, Konstruktion und Bemessung (O6opynoaHue ansa BpeMeHHbIX pabot. HacTb 1. Neca.
TexHnyeckue TpeboBaHusi U obluee npoekTupoBaHue; Temporary works equipment — Part 1: Scaffolds —
Performance requirements and general design)

EN 12811-3, Temporére Konstruktionen fiir Bauwerke — Teil 3: Versuche zum Tragverhalten (O6opy-
JoBaHWe s BpeMeHHbIX paboT. YacTb 3. UcnbiTaHue nog Harpyskoit; Temporary works equipment — Part 3:
Load testing)

EN 12813, Temporére Konstruktionen fiir Bauwerke — Stiitzentlirme aus vorgefertigten Bauteilen —
Besondere Bemessungsverfahren (O6opyaoBaHue ana BpemeHHbIX paboT. MpysoHecywme 6aliHn U3 npeasa-
PUTENLHO CAenaHHbIX KOMMOHEHTOB. YacTHble MeToabl MPOEKTUPOBaHUSI KOHCTPYKUMIA; Temporary works
equipment. Load bearing towers of prefabricated components. Particular methods of structural design)

EN ISO 13377, Industriell gefertigte Schalungstréger aus Holz — Anforderungen, Klassifikation und
Nachweis (JepeBsiHHble onanyboyHble 6anku npombllneHHoro npoussoacTBa. TpebosaHus, knaccudukaums
n oueHka; Prefabricated timber formwork beams — Requirements, classification and assessment)

3 TepMuHbI U onpeaeneHus

B HacTosiLem ctaHgapTe npumeHeHbl TepMuHel no EH 1993-1-1:2005, a Takke crnegyowme TEPMUHBI C
COOTBETCTBYOLLMMM ONPEeENEHNSMMU:

3.1 cBsis3b (brace*; Fachwerkstrebe**): KoMnoHeHT, coeanHaoWwmMin ABEe TOYKA KOHCTPYKLMM ANS YBENU-
YEeHUsI ee KECTKOCTH.

*en.
** de.
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3.2 pacyeTHbIN Knacc (design class*; Bemessungsklasse**): Knacc, yctaHaBnuBaemslii Ans onpeae-
neHuns cnocoba NPOeKTNPOBaHNA CTPOUTENbHBIX TECOB.

3.3 cTpouTenbHble neca (falsework*; Traggeriist**): BpemeHHas onopa Ans 3n1eMeHTOB KOHCTPYKLUN,
npyMeHsiemas go Tex nop, noka AaHHasa KOHCTPYKUMA He ByaeT sBNATbCS caMOHecyLLel, npeaHasHadeHHas
AN BOCNPUATASA COMYTCTBYOLMX paboymx Harpy3ok.

3.4 onany6ka (formwork*; Schalung**): OnemeHTbl BpoeMEeHHON KOHCTPYKLMKW, NPUMEHsIeMble ANs Npu-
AaHns Tpebyemol bopMbl 6ETOHHOI CMecK 1 4NA BOCTIPUSITUS HAarpy3oK OT Hee.

3.5 dyHpameHT (foundation*; Grindung**): HWKHWA 3NEeMeHT KOHCTPYKLMWU, NpeaHasHavYeHHbIn ans
nepenaym Harpysok Ha OCHOBaHue.

3.6 npurpys (kentledge*; Ballast**): [pys, nomeLlaeMblii Ha KOHCTPYKLUMIO Ana obecrneyvyeHns ee ycToit-
YMBOCTU NOA AelcTBUEM COBCTBEHHOIO BeCca 3TOro rpyaa.

3.7 oTknoHeHuna (imperfections*; Imperfektionen**): HayanbHble OTKNOHEHMSA OT NPSMONUHEAHOCTU
(M3rMbHbIE) UK OTKIIOHEeHWS OT BepTUKanu (nonepeyvHble) KOMMOHEHTa UM KOHCTPYKLMN, UCNoNb3yeMble B
pacyeTax.

MpumMmedaHune 1—WM3rnbHble OTKNOHEHNS MOMYT BCTPEYaTbCs Kak B OTAEMbHbIX 3NieMeHTax, Tak u B cobpaH-
HoM GalHe nnu mogynbHow 6anoyHol cucteme. OHU BO3HUKAIOT U3-3a TOTFO, YTO SreMEHThI He SIBMATCHA NPSIMONMHENHbI-
MW, U3FOTOBMEHbI C OTKITOHEHNSMK OT NPSIMOINMHEMHOCTM UM CMOHTUPOBaHbBI CO CMELLEHUEM.

MpumMmeyaHmne 2— 3HaueHNA OTKIIOHEHWI MPUMEHAIOTCSA B pac4eTax u MOryT NPeBbIWaTh 4OMYCKN HA MOHTAX.

3.8 ysen (unit*; Knotenpunkt**): PacueTHas To4ka nepeceyeHnUsa 3NeMeHTOB KOHCTPYKLUNA.
3.9 yrnoBoe oTknoHeHue (angular deviation*; Winkelabweichung**): Yrnoeoe oTknoHeHWe CTOMKN unm
APYroi KOHCTPYKLUN, Bbl3BaHHOE NPUNOXEHNEM HArpy3Ku.

4 PacueTHble Knacchbl

4.1 O6wMme nonoxeHusA

MpoekTuposaHue OK crieayeT ocyLwecTBNATL B COOTBETCTBUM C OAHUM U3 pacHeTHbIX kKnaccos: A unm B.
Knacc B BkntovaeT B ce6sa aBa noaknacca B1 v B2 (4.3). BeiGop npumeHsieMoro nogknacca npoBoauT Npoek-
TUPOBLUVIK.

4.2 PacuyeTHbIW Knacc A

MpumMmeyaHune— OKknacca A — OnopHble KOHCTPYKLMU onanybo4HbIX CUCTEM U CTPOUTENBHBIX N1ECOB, COOT-
BETCTBYIOLLME YCTAHOBVBLUENCS NpaKTUKe, YAOBNETBOPSIOLLEN NPOEKTHLIM TpeboBaHNAM.

Knacc A BkrtovaeT B cebs OK Ans npocThIX KOHCTPYKLUMIA, TakUX Kak MOHONUTHBIE NAnUTLI U 6anku. Knacc A
cnegyeT NpUHAMAaThL TOSLKO B Criyyasix, koraa:

- nnowaab nonepe4YHoro cedeHus NNUTLI He npesbiliaeT 0,3 M2 Ha 1 M WUPUHLI NAXTLI;

- nnoLaab nonepevHoro cedeHuns 6anku He npessiwaet 0,5 mZ;

- npornet 6anoK 1 NAuT B CBETY He npeBbIwaeT 6,0 M;

- BbICOTa A0 HWKHEN rpaHn NOCTOAHHO KOHCTPYKLMM He npeBbiaeT 3,5 M.

KoHcTpykTUBHEIE pelermns OK knacca A AoMKHbBI COOTBETCTBOBaTL TpeboBaHUAM paszgenos5u7.

4.3 PacueTHbi Knacc B

OKknacca B — OK onany6o4HbIX CUCTEM 1 CTPOUTENbHbIX NECOB, ANl KOTOPLIX A0MKeH 6bITb NpoBeaeH
MONHEIA pacyeT KoHCTpyKumiA. OK knacca B Heo6xoaumo npoekTupoBaTh, PYKOBOACTBYACL COOTBETCTBYIOLN-
MU eBpokogamn. B HacTosweM cTaHaapTe AeTarnbHO U3NOoXeHbl 4ONOMHUTENbHbIE MONOXEeHNA ANA KIaccoB
B1 1 B2. Mpn npoektnposanum OK knacca B2 ncnonb3yetcs 6onee npocTon MeTog, YeM npu npoekTupoBaHum
OKknacca B1, npu sTom obecneumBaeTcs 0AMHaKOBbIN ypOBEHb 6€30MacHOCTU KOHCTPYKLINIA.

4.3.1 Knacc B1

MpoekTuposaHne cregyeT OCYLWECTBNATb, PYKOBOACTBYSACL COOTBETCTBYOWUMA  eBpokodamu
(EH 1990—EH 1999), c yueTom gononHUTenbHbIX ykasaHnin 9.1.1,9.1.2.1,9.1.3,9.3.31 9.4 1.

MpumeudaHwne—peanonaraetcsi, 4To MoHTax OK GyaeT BbINOMHATBCH C y4eTOoM TpeGoBaHUM K KadecTBy
U3roTOBMEHWUsT KOHCTPYKLIWMIA, NPUMEHSIEMbIX NPU BO3BEAEHWMUN NOCTOSIHHLIX KOHCTPYKUmi (cm. EH 1090-2 n EH 1090-3 gns
MeTannmn4eckux KOHCTPYKLUIA).

* en.
** de.
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4.3.2 Knacc B2

MpoekTupoBaHue cneayeT OCYLLEeCTBNATL B COOTBETCTBUM € TpeboBaHuaMM Pa3genos 5—9 (3a Ucknto-
YeHnem 9.1.2.1,9.3.3, 9.4.1) ucoorseTcTayowmnmn espokodamu (EH 1990—EH 1999). Mpu Hanuyumn npoTuso-
peuni criegyeT NPUMEHSITb NOJIOKEHUs HACTOSLLEero cTaHaapTa.

MpwnMedyaHwue— Cneagyer o6patutb ocoboe BHUMaHVe Ha yNpoLLeHHbIe MeTOAbl, NpyBeaeHHble B 9.31 9.4, a
TaKKe Ha TpeBoBaHmsA K YepTexam 1 NpoYen OKyMeHTaUmmn, npueseaeHHsle B 9.1.2.

5 Martepuansl

5.1 OO6LwWue nonoxeHusn

[onyckaeTcsa NpUMeHATL MaTepuanbl C U3BECTHLIMU XapaKkTepucTnukaMmm, NnogxoaswnmMmn ansa npeanona-
raemMoro Ucnonb3oBaHuA, UNn MaTepuansbl, MMeroL e yCTaHOBNeHHbIe CBOWCTBA.

5.2 OcHOBHble TpeGoBaHMA K MaTepuanam

5.2.1 MaTepuansbl JomkHblI COOTBETCTBOBATL €BPONENCKUM CTaHgapTaMm Ha NpoAyKuuo, Npu oTcyT-
CTBWM TaKWX CTaHAaPTOB creAyeT NPUMEHATb HalMoHamnbHbIe cTaHaapThl.

5.2.2 ECnu KOHKpeTHbIE CBOICTBA MaTepuanos 1 06opyaoBaHNsa He MOryT ObiTb YCTaHOBNEHbI U3 CTaH-

AapTtoB no 5.2.1, ux cnegyeT ycTaHaBnMBaTh NyTeM NpoBeAeHUs UCTbITaHui (CM. 9.5.2).
5.2.3 TMpuMeHeHWe packncneHHblx cTanen Tuna FU (kunawas ctane) He gonyckaeTca.

5.3 CeapuBaeMocTb

MpumeHsieman cTanb AoMKHa ObITb CBAPUBAEMON, 3a UCKIIOYEHUEM ClyYaeB, Koraa KOHCTPYKTUBHbIE
aneMeHTbl M KOMMIEKTYIoLWMe He npeanonaraeTca ceapuBaTb. CBapky cneayeT BbiNOMHATL B COOTBETCTBUU C
TpebosaHnamum EH 1090-2 n EH 1090-3.

BbinonHeHWe cBapku antoMUHUEBBIX 3f1IEMEHTOB Ha CTPOUTENbLHOW NNoLaaKe He A0MYyCKaeTCA.

6 3apaHue Ha NnpoeKkTUpoBaHue

MpoekTMpoBaHMe AOIHKHO OCHOBLIBATLCA Ha 3aaHuK, cogepallemM BClo Heobxoaumyto nHgopmavmio
Mo MOHTaxXYy, aKCnyaTauumn, AeMOHTaxy U HarpyxeHuio OK.

MpumeuaHune 1— Harpy3ska or 6eToOHHOW CMeCH ABNSETCA XapakTepHbIM NPpUMepoMm HarpyxeHusi OK.

MpumedyaHue 2—B 3agaHne gonkHa 6biTb BKNIOYEHA AOCTOBEpHas MHOpMauusa 06 yCrnoBusix Ha CTPOU-
TenbHOW Nnowazke, B YaCTHOCTH:

- NnaH c OTMETKaMM BbICOT, BKIIOYaOLWMIN B ce651 NPUMBbIKAIOLWLME KOHCTPYKLWK;

- yCTaHOBMNeHWe NapameTpoB, OTHOCALLUXCA K pacqeTy BETPOBbIX HAarpy3oK ANt MECTHbIX KpaeBbIX YCIIOBUIA;

- pacnonoxeHne KOMMyHanbHbIX CETEeN, Hanpumep BOAONPOBOAA M ANEKTPUYECKNX kabenew;

- TpeboBaHus, kacalolmecs AocTyna k pabouemy mecty n 6e3onacHocTn pabouyet 30HbI;

- [aHHble O XapaKTePUCTMKaX OCHOBaHWUIN CTPOUTENBHBIX COOPYXEHUM.

7 KOHCTpyKTMBHbIe Tpe6oBaHUA

7.1 OO6wWwue nonoxeHun

OK cneayeT npoekTupoBaTb Takum 06pa3om, 4TOGbI BCe Harpyskuy, AEACTBYOLIME Ha HUX, NepefaBanuch
Ha rPYHT Ui pacnosIoKeHHbIe HKe HecyLMe KOHCTPYKLMA.

Mpu NpoeKTUpOBaHUN peKOMeHAYeTCA NPUHUMAaTL B pacyeT KBanudukauuio nepcoHana, HakonneHHbIN
ONbIT BO3BEAEHUS1 MOA0BHBIX KOHCTPYKLUA U YCNOBUA OKpYXatoLen cpeabl.

JomnxkHbl 6bITb NpegycMOTPEeHbI CpeAcTBa AOCTYNA ANA BO3BEAEHUS, 3KCNyaTaLun U AeMOHTaXa cTpou-
TenbHbIX NIECOB, cooTBeTCTBYIOWMe EH 12811-1.

MpoekTupoBaHMe U pacyeT AOMMKHbI OCHOBLIBATLCA Ha NpUHUMNAX, oGecneuynsaroLnX BO3MOXHOCTb
BbIMNOMHEHNS TeXHUYeckoro koHTpona OK Ha CTponTensHON Nnowaake.

7.2 TonwuHa maTtepuana

7.2.1 TonuwuHa cTanbHbIX U aNIIOMUHUEBbLIX KOMNOHEHTOB
HomuHanbHasa TonwmHa aomkHa 6blTb He MeHee 2 MM.
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7.2.2 CrtanbHble TPy6bl, NPUMeHsieMble B ONOPHLIX KOHCTPYKLUS oNany6ovHbIX CUCTEM U CTPOU-
TeNbHbIX NleCoB

CbemHble cTanbHble TPY6bl, K KOTOPbIM MOXHO NPUCOEAUHATL ONOPHBIE NIUTLI CO BTYNkamMuno EH74-3 1
anemeHTbl KperneHus no EH 74-1 u EH 74-2, pormxHbl cootBeTcTBoBaTh EH 12811-1:2003 (nyHKT 4.2.1.2).

Tpy6bl, BkIloYaeMble B cOCTaB COOPHbLIX KOMMOHEHTOB, KKOTOP bIM MOXXHO NPUCOEAUHATEL ONOPHBIE NIUTI
¢ BTynkamu no EH 74-3, ueHtpupytowme 6ontbl 1 onopHble nauTel no EH 74-1 n EH 74-2, gomxHel cootBeT-
cteoBaTb EH 12811-1:2003 (nyHkT 4.2.1.3) M EH 12810-1:2003 (Tabnuua 2).

7.2.3 AnioMuHMeBble TPYObl, NPUMEHsIEMble B ONOPHbIX KOHCTPYKLUAX ONanyGo4HbIX CUCTEM U
CTpOUTENbHbIX NIECOB

CbeMHble anioMuHuesble TPy6bl, K KOTOPbIM MOXHO MPUCOEAUHSITL OMOPHbIe NAUTHI C BTYNKaMK Mo
EH 74-3, ueHtpupyowme 6ontel U onopHble nNnuThl no EH 74-1 u EH 74-2, pomkHbl cOOTBETCTBOBaTh
EN 12811-1:2003 (nyHKT 4.2.2.1).

7.3 CoeauHeHun

7.3.1 CoeauHUTenbHbIE YCTPOUCTBA

CoeaunHeHns AOMKHbI GbITb CNPOEKTUPOBaHbI TakMM 06pa3oM, YToObI B NpoLiecce UX 3kcnnyaTauum 6eino
UCKIIOYEHO HenpeaHamepeHHoe paccoeanHeHue.

BepTukanbHble BTyNouHble coeanHeHns mexay nonsiMu npodunsamu, pabotarowmmmn Ha cxatue, bes
AOMOMHUTESbHLIX CPEACTB 3aKpenneHna cnegyeT cuntaTb 3alUMLEHHBIMKU OT HenpegHaMepeHHOro paccoe-
ONHEHUs, eCrnyu AfINHA HaXNeCcTKn cocTaBnsaeT He meHee 150 Mm.

7.3.2 Haxnectka perynupyeMbiX AOMKpPaToOB ¢ TpyGaMu

AnuHa HaxnecTku AoMKpaTa ¢ Tpyoon , (cM. 9.3.2) gonkHa cocTaBnATb He MeHee 25 % AnvHbI AoMKpaTa
h v He MmeHee 150 MM, B 3aBUCUMOCTUN OT TOFO, Kakon paszmep bonblue.

7.4 TnbkocTb c6OPHbBIX HecyL X GalieH

B cny4yae, koraa nMeeT MecTo HepaBHOMepHasl ocajika 5, Unu ecrv TemnepaTtypHble Aedopmanum nog-
AEpXMBAEMON KOHCTPYKUMM BbI3LIBAIOT rOPUSOHTanbHoe nepemMellieHue § (pucyHok 1), cbopHas Hecyllas
GallHa JoMmKHa UMeTb pacueTHYI0 HECYLLYH COCOBHOCTb Ry, COCTaBNSAOLYIO He MeHee 90 % ee pacyeTHON
HecylLen cnocoBHOCTY B HOpMasbHbIX YCIoBUSIX R,,.

3HaqeHune ocaakn 5, MM, NPUHUMAIOT Ha OCHOBaHWUM pacyeTa no ypasHeHuto (1), Ho He 6onee 5 mm. Mak-
cuMarnbHble 3HaYeHUsa TemnepaTypHbIX AedopMaLnii pacCHUTLIBAIOT MO YPaBHEHMIO (2) C y4ETOM NPUHATOro
Mo ypasHeHuto (1) 3HaveHns 3.

5,=2,5-103./ <5, 1)
at=zss§, @

roe R; — pacyeTHas HecylLas crnocoBHOCT;
R, — HecyLas cnocoBHOCTL Noce HepaBHOMEPHO 0CaAKU MMM B PE3ynbTaTe TePMUYECKOTO CMeLLeHUS;
h — BbIcoTa HecyLuen 6alHn, Mm;
| — ropusoHTanbHbI pasmep HecyLel GaLluHn, MM;

& — 3HayeHve HepaBHOMEPHOW ocaaKu;
& — 3Ha4eHWe ropnM3cHTasnIbLHOro NepemMeLLeHns, Bbi3BaHHOro TeMnepaTtypHbiMun edopmaLusimu.
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Y

a) TeopeTUyeckas pacyeTHas cxema b) HepaBHOMepHasn ocagka C) TemneparypHas aegopmauma
MpumeyaHune—OBGo3Ha4YeHUs NpuBeaeHbIB 7.4.

PucyHok 1 — OTHocuTenbHble gedopmaumm c6opHol Hecywen 6awnmn, 06ycnoBneHHbIe HepaBHOMEPHOW 0CaAKON
Unu TemMnepaTtypHbiMu gedopMaumnsamm

7.5 ¢yHAaM9HTbI OMNOPHBbIX KOHCprKLl,VIﬁ onanyﬁqublx CUCTEM U CTPOUTeJIbHbIX NTlecoB

7.5.1 OcHoBHbIle Tpe6oBaHUs K hyHAaMeHTam

OK gonxHbl HenocpeACTBEHHO ONUPaTLCS Ha OAMH UM HECKOMBKO 06 LEKTOB:

- PAacrooXXEHHYO HXKe KOHCTPYKLMIO, MPedyCMOTPEHHYIO 1 3TOM Lienu;

- MOBEPXHOCTbL CYLLECTBYIOLLEro OCHOBAHWS, HANpUMep cKanbHyo nopoay;

- 3arnybrneHHyo NOAroTOBMEHHYIO MOBEPXHOCTb, HANPUMED B FPYHTE;

- CYLLECTBYIOLLYHO KOHCTPYKLMIO;

- (pyHAaMeEHT, COOTBETCTBYOLMI yCroBusam 9.5.2.

3a ucknoveHnem criydaes npumeHeHus ycnosuin 10.5.2, npoektupoBaHue cnegyeT ocywWwecTBNATL NO
eBpokoaM C y4eTOM npearnonaraemMoro cpoka cry>xobl KOHCTPYKLIMA.

7.5.2 dyHaameHT 6e3 BKanbiBaHUA B IPYHT

Ecnun dbyHaameHT ycTpaneatoT Ha eCTeCTBEHHOM OCHOBaHWUM, BCerga cneayeT yaanaTb pacTUTenbHbIA
CIOW rpyHTa.

dyHOaMeHT gornyckaeTcs pasmellaTtb HernocpeAcTBEeHHO Ha BbIPOBHEHHON NOBEPXHOCTU 6e3 BKanbiBa-
HWS B FPYHT, ecny 6yayT BbINOMHEHbI CreayoLmMe ycrnoBus:

- obecneyeHa sawmra pyHgamMmeHTa oT pa3pyLUeHUsi NOBEPXHOCTHBIMMU U FPYHTOBLIMW BOAAMM B TEYEHUE
BCEro cpokKa aKcryaTaLum CTpoUTENbHbIX JIECOB.

MpumevaHnune 1—BbinonHeHWe [aHHOIO YCNOBUSA MOXET GbiTb obecneveHo yCTPOMCTBOM ApeHaxa viv
3aLLMTON NOBEPXHOCTU Crioem 6eToHa;

- W3BECTHO, YTO 3aMOPO3KU, KOTOPbIe MOTYT OKasaTb BAUsIHUE HA BOAONPOHWULAEMBIA FPYHT BO BpeMSl
3KcnyaTauum CTpoUTErNbHBIX TIECOB, MarioBEpOSITHBI;

- OTKIOHEeHWe ornopsbl (hyHAAMeHTa OT ropusoHTanun He AoMKHO npesbiwaTh 8 %. Ecnn cpegHuii yknoH
npesbiwaeT 8 %, cnegyeT NPUHATL Mepbl 411 Nepegayun Nioboi cocTaBnsaowen yCUnusa BHA3 No YKIIoHy Yyepes
YMNOPHY'0 NOAYLLKY UK nepefaBas yeunue Ha rpyHT ApyruM cnocobom;

- obecneyeH gpeHax nod dyHAAMEHTHON NAMTON B Cllydae CBA3HBIX FPYHTOB, a Takke nNpu GonbLmMx
pasmepax pyHAaMeHTa;

- BCNy4Yae HeCBA3HLIX IPYHTOB U3BECTHO, YTO MOABLEM YPOBHSI IPYHTOBBIX BOA A0 OTMETKU 1 M OT HUXKHEN
rpaHy KOHCTPYKUMK byHAaMeHTa ManoBeposiTeH.

6
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n pumMmedyaHune 2 — Llenblo gaHHOro orpaHuyeHus ABMSETCA COXpaHeHWe [OCTaTOYHO Manoro 3HaydeHus
ocagKu;

- NOATBEPXAeHa yCTONYMBOCTb (pyHAaMeHTa kK GOKOBOMY CABUTY.

7.5.3 OnupaHue Ha CyLleCcTBYHOLLYHO MOCTOSIHHYHO KOHCTPYKLUIO

ConpoTrBrneHne NOCTOSHHOW KOHCTPYKLMI AEACTBUIO Harpy3ok oT OK AomkHO BbITb NOATBEPXAEHO.

7.5.4 OnupaHue Ha WTabenu NPAMoOyrofibHoMn (opMbI

[epeBsiHHbIE 31IEMEHTbLI NPSIMOYTONIbHOrO CEYEHWS UM aHANOMMYHbIE UM 3NeMEHTbI, YOXEHHbIE B LUTa-
benb, cnegyeT NPUMEHSITb:

- BkayectBe OK nog HecyLume baLuHy;

- COBMECTHO C (hyHAaMEHTOM NS KOPPEKTUPOBKM BbICOThI OK.

B kaxxgom criydae anemeHThl B LUTabene cnefyeT pacnonararb KpecT-HakpecT, a OnopHas nnowlaab 4orn-
XKHa YBENMUMBATLCSA C KaXKabiM CrioeM cBepxy BHM3. ONopHas KOHCTPYKLMS AOMKHa NONMHOCTBIO NepeKpbiBaTh
nonepeyHoe ceveHne HecyLumx 6aLleH [pucyHok 2, a)].

BepxHui sipyc wtabensi formkeH ObiTb 3anpOeKTUPOBaH Kak ToYKa NPUoXeHns Harpy3ku. OH gormkeH
6bITb CTAaOVMIM3MPOBaH OT CMELLLEHNS B NIOGOM rOpU30HTanbHOM HarnpasreHUN C MOMOLLbIO KECTKOIO 3aKpern-
TIEHNS NN TOPU3OHTarNbHbIX CBS3EN.

OnemeHT wTabens cyMTaeTcs ropu3oHTanbHO 3aKPenneHHOW TOYKOW MPUIOXEHUS Harpysku, ecriu
BbIMOMNHAETCH crneayioLlee ycroBue:

e=Fuh b 3)
F 6

h <40 cm.
O6o3HaueHus Fyy, F\, hn b nokasaHbl Ha pucyHke 2, b).

[ I
NN Y ))
iz

e |Fv

b

b) KoppekTupoBka BbICOTbI C NOMOLLbIO WTabens
1 — HWKHSAS rpaHb OMOPHOW NAUTHI

PucyHok 2 — lMpumepsl yknagku wrabens
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7.6 Hecywue 6awwnun

HeunameHsiemasi reomeTpusa NonepeyvHoro ceveHns Hecywen 6aiHn gomkHa 6biTe obecneveHa, Hanpu-
Mep, C MOMOLLBIO CBSI3E UM XeCcTKNX naHenen. Onanybka, pasmellaeMas B BeEpLUMHE Hecylleit BallHu, u
dyHOaMeHT nod HecyLuen ballHen MoryT 3aMeHATb CBSA3MW NPpU YCIOBUM COOTBETCTBYIOLLETO COeANHEHWS.

8 BospencrTBusA

8.1 O6Wwue nonoxeHusa

XapakTepHble BosaecTena Ha OK, npamMble 1 KocBeHHble (Q—Qg), MpMBeeHbl B crieaylolmnx pasae-
nax. Mpy Heo6xoAMMOCTN B pamMKax KOHKPETHOro rnpoekTa cregyeT NpUMHUMaTh B pacyeT npoyvve ycrnosus
HarpyxeHna Qg, Hanmpumep BO3OENCTBUS, Bbl3BaHHblE MepemMeLleHnemM MexaHuyeckoro obopyAoBaHus.
YKazaHHbIe YACNOBbIE 3HaYeHUA Q,—Qq ABNSAIOTCA XapakTepPUCTUHECKUMU 3HAYEHNAMU BO3OENCTBUIA.

8.2 MNpamble Bo3gencTBuUA

8.2.1 TocToAHHbIe BO3OehCcTBMA Q,
8.2.1.1 CobcTBEHHbIN BeC
CniegyeT NpuUHMMaTL B pacyeT COGCTBEHHbIN BeC.

MpuMmeyaHune—YuutbiBaloT COOCTBEHHbLIN BEC: OMOPHBLIX KOHCTPYKUMIA, KOHCTPYKLUUIA CTPOUTENBHBIX NECOB;
onanybo4HbIX cucTem (Npy HeoBXoaMMOCTH); NpUrpyaa.

8.2.1.2 TpyHT

[aBneHune rpyHTa paccynTbiBatoT B cooTBeTCcTBUM ¢ EH 1997.

8.2.2 MMepeMeHHble BO34eACTBUA

8.2.2.1 TNepemeHHble ANUTeNbHbLIE BepTUKanNbHLIE BO3AENCTBUA Q,

8.2.2.1.1 Moaaepxnsaemas KOHCTPYKLUA

Mpu oTcyTCTBUM AOMNONHATENBHON MHOPMALUN HArpy3Ky OT MOCTOSAHHON KOHCTPYKLW UMW ApYrvx noa-
AepxuBaeMblx 06bEKTOB paccuuTbIBalOT UCXxoaa us obbema u NNOTHOCTU MaTepuana. B cnyyae ecnu ato
6eToH, cregyeT Takke yunTbliBaTb apMaTtypy.

Ons 06bI4HO apMUPOBAHHOTO CBEXEYNOXEeHHOro 6eToHa cneyeT NpUHUMAaTL NAOTHOCTL 2500 kr/m3.

MpumMeyaHune—Tlpn NPOSKTUPOBAHUN MOXHO CHUWUTaTb, YTO 3TA BESIMUMHA IKBUBanNeHTHa 25 kH/M® Ha 1 m
TOMNWMHBI.

8.2.2.1.2 Mecrta cknagupoBaHus

PaBHOMepHO pacnpeaeneHHble Harpyskm oT Beca Ckagupyembix MatepuasnoB Npu NpoekTMpoBaHun
cfedyeT NpUHUMaTh B COOTBETCTBUM C (hakTU4eCcKoi Harpyakoi, Ho He meHee 1,5 kH/M2. OTo ycnoeue cnegyeT
pacnpocTpaHATb Ha BCIo Nnowwaas pabovein 30HbI UK Ha cneuunanbHO NPeaycMOTPEHHYH0 30HY, 0603HaYeH-
HYI0 Ha CTPOUTESbHBIX Nlecax.

8.2.2.1.3 TexHonorun4eckasa Harpyska ot pabodero nepcoHana

CnegyeT NnpuHAMaTh B pacqeT pabouylo Harpysky He MeHee 0,75 kH/M2 Ha Bcex paBoumnx 3oHax 1 30Hax
Aoctyna, noaaepxusaemblX CTpouTenbHbIMU fiecamn. Hanpumep, ato TpeboBaHne crneayet NPUMEHATb K
HacTuny nepeaBWKHOTo KOHCONbHOro Mocta OK npu ero BbIABMKEHUN.

MpumeyaHnune—B 3aBucumocTn oT BUAA BbINONHAEMON paboTbl MOXeT ObiTb HazHavyeHa Gonee BbICOKas
Harpy3ka, npy 3TOM crieflyeT pyKoBoACTBOBaTbCA TpeboBannsamu EH 12811-1.

8.2.2.1.4 CHerunnen
Harpysky oT cHera n noga cneayet NpUHUMAaTb B pacyeT, €criM ee 3HayeHue MOXeT NPEeBbICUTb
0,75 kH/m2,

MpumeyaHnune—Ecnu Temneparypa KOHCTPYKUUM HUXKE TOHMKM 3amep3aHusi, TO B YCMOBUSAX BbICOKOW BNaXx-
HOCTM, a TaKXKe BO BPEMS! AOXAS NN CHEra MOXeT npoglsoﬁm obnegeHeHune. B Takom cniyuae ero He06x0AUMO yunUTLIBATD.
MakcumanbHas NNOTHOCTL Nbaa coctaensaeT 920 kr/m”.

Mpu pacyeTe ropusoHTanbLHOM Harpysku oT NNaBy4ero NbAaa ero criegyeT paccMmaTtpuBaTb Kak 06noMku
(8.2.5.2).

8.2.2.2 MNepemeHHble ANUTENbHBIE FTOPU3OHTaNbHbLIE BO3AENCTBUA Q;

CneayeT NpuHMMaTh B pacyeT ropu3oHTanbHyo Harpysky, pasHyto 1 % BepTuUKanbHOW Harpy3ku, npuna-
raf ee U3BHe B TOYKE NPUSIOKEHUA BEPTUKANbHON Harpyskn Q, B AononHeHue K addekram, BbI3BaHHLIM
HecoBseplueHcTBamm (8.3).

8
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CnegyeT NpuHUMAaTb, YTO BHELWHAA Harpyska nepefaeTca Yepes KOHCTPYKLMIO K TOYKE BHELIHero
3aKpensieHus, Kak NnpaBuno, K HUWXKHeR rpaHn pyHAaMeHTa CTPOUTENbHbLIX N1ecoB.

8.2.3 MNepeMeHHbIe KpaTKOBPeMeHHbIe BO3AENCTBUA Q,

8.2.3.1 lMonpaBka K Harpy3ke 0T MOHONUTHOro 6eToHa.

Ha yyacTkax, rae AomkeH 6biTb yNoXXeH MOHONUTHEIN 6eTOH, B AoNoNHeHWe k paboyeli Harpyske, onpeae-
neHHou B 8.2.2.1.3, cneayeT NpuHUMaTh B pacyeT NOnNpaBky Ha ckonneHne GeToHa npu 6eTOHUPOBaHUK.
HononHutenbHas Harpyska gomkHa coctasnaTth 10 % cobecTeeHHoro Beca 6eToHa Ha 6eToHMPYeMOoM ydacTke,
NpW 3TOM BO BCEX CNy4Yasx ee 3HauYeHUsA cneayeT npuHumatb ot 0,75 ao 1,75 kH/M2. CniegyeT nonaraTtb, 4To 3Ta
JononHuTenbHas Harpyska AencTByeT Ha yqacTke pasmepamu B nnaHe 3 x 3 M (PUCYHOK 3).

Ecnu TonwmHa 6eToHa He sIBNAETCA NOCTOAHHOM Ha yYacTke pasmepamMn 3 x 3 M, pu pacyeTe co6CTBEH-
HOro Beca crneayeT NPUHUMATL cpeaHee 3HaYeHne TONWMHLI.

W

a) MonepeyHoe ceyeHne KOHCTPyKUMKN Npu GETOHMpOBaHUK
3m

3 2
| 4

1 N

\1

b) Cxema HarpyxeHus

1 — y4acTku gocTyna: MuHMManbHas pabovas Harpyaka knacca 1 8 cootsetcteuu ¢ EN 12811-1; 2 — narpy3ska ot Beca nogaepxuvsae-
moro 6eToHa; 3 — nonpaska Ha ckonnexue 6etToHa npu 6eToHMposaHun

PucyHok 3 — Harpyaka Ha cTpouTenbHble neca ot 6eToHa

8.2.3.2 [aBneHue 6eToHa
|-|pl/l NPoeKTUpoBaHUN cneayert ydYnTblBaTb bokoBoe AaBlieHune 6eTOHHOU CMecu Ha onanyﬁquble cuc-
TeMbl.

MpumeyaH e — BHaunoHanbHOM CTaHAAPTe MOXET GbITh NPpUBEAEHA MHOPMALUS O Harpy3kax oT GOKOBOro
AaBneHns 6eToHHON cmecy. PykoBoacTBa No pacyetTam MOXHO HalTW B Creayowmx JOKyMeHTax:

- DIN 18218:1980;

- ot4eT CIRIA Ne 108. [laBneHue 6eToHa Ha onanybky, 1985;

- TexHonormyeckoe pykoeoacTseo: Onany6ka. CIB—FIB—CEB 27—98—83.

8.2.4 BospgeuncTBuA BeTpa Q;

8.2.4.1 MakcumarkHas BeTpoBas Harpyska

MakcrmManbHylo BETPOBYIO Harpysky criegyeT npuHumate no EH 1991-1-4, rge ykasaHbl 3HadyeHusi
CKOPOCTHOro Harnopa Ansa nepuoga nostopsemoctn 50 net (MakcumanbHbIA NopbIB BeTpa ANNTENLHOCTLIO 3 C).

MpumeyaHune—3Ha4yeHNe CKOPOCTHOMO Hamopa [OMyCcKaeTCsl KOppeKTMpoBaTb B COOTBETCTBUM C
EH 1991-1-4, npyHumas B pacyeT nepuog UCMONb30BaHUS CTPOUTENbHBIX JIECOB.

8.2.4.2 Pabovas BeTpoBas Harpyska

B kavecTBe paboyeit BETPOBOM HarpysKku criedyeT NpUHUMaTh CKOPOCTHOM Hanop 200 H/m2,

8.2.5 Bo3geicTBUA OT BOAHOIO NOTOKa Q;

8.2.5.1 Harpysku, cosgaBaeMble BOASIHEIM MOTOKOM

CraTuyeckoe AaeneHue q,, H/M2, npuHsaToe B kayecTBe 3KBMBaNeHTa AMHaMUYECKOro AaBreHus
BOASIHOrO NoTOKa, pacCYUTLIBAIOT MO YpaBHEHUIO

q, =500 VVZV, 4)
rae v,, — CKOpPOCTb BOASIHOro NoTOoKa, M/C.

Harpyaky F,,, H, BbI3BaHHYI0 BOAOW, MPOTEKAIOLLEN BOKPYT 3/IEMEHTOB CTPOUTESBHBIX TECOB, PACCHNTLI-
BaKOT MO YpaBHeHNIo
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F,=aq,nA (5)
rae A — adekTrBHaA NNoLWwaab NPoeKUMU NOrpyXeHHbIX B Body anemeHToB OK Ha nnockocTb, nepneHanky-
NAPHYIO HanpaBneHUo BOAAHOTO NoToKa, M2;
11— Harpy3souHblil k03 dULMEHT, COOTBETCTBYIOLLMIA paccMaTpuBaeMbiM anemeHTam OK.
OdppexTnBHYIO NNOWaabL A onpeaensoT ¢ y4eTOM OLEeHKM MakCUManbHOMO YPOBHS BOAbI.

NMpumeyanune 1— HuxenpuBeaeHsbl HEKOTOPbIE 3HAYEHUST T):

1,86 — ANs NNOCKMX NOBEPXHOCTEW, PACNONOXKEHHbIX NEPNEHANKYIISIPHO NOTOKY;
0,63 — ans UMNMHAPUYECKMX MOBEPXHOCTEN;

0,03 — Aans xopoLwo o6TekaeMbIX MOBEPXHOCTEN.

MprvmeyvaHwune 2— SkpaHMpoBaHUe OONYCKaeTCs NpuHUMaTh B pacyeT, ecrnim OK pacnonoxeHsl Takum obpa-
30M, YTO Y 3reMEeHTOB, PacroNOXeHHbIX BbiLe Mo Te4eHuto, obpa3syeTcs oTHeTNMBLIN NPpodub BOASHOIO NoToka, obecne-
YMBAOLWMIA 3aWNTY SMEMEHTOB, PACMONOXEHHbIX HUXe Mo Tevenuto. Ecnu Takoe pacnonoxeHue anemMeHToB SBMAeTcs
XapakTepHOW 4YepTon NPoeKTa, CyMMapHYI0 Harpy3Ky Arns SKpaHWPOBaHHbIX 3NIeMEeHTOB AonyckaeTcsi cHuxaTtb A0 20 %.

8.2.5.2 BnusHune o6110MKoB
HakonneHne 06n1oMKoB MOXET CO3AaBaThb Harpyaky Ha KOHCTPYKLMIO. DTy Harpysky F,,, H, MoxHo paccun-
TaTb aHanorM4yHo Harpyske Ha NPAMoOYrornbHY0 rMAPOTEXHUYECKYHO MepeMbItKY No criedyoLemMy ypaBHeHUo:

F,=666nv2, (6)

rae n — nnowags nperpagsl, cosgasaemasi BoBMeYeHHbIMM obriomkamim u anemeHTamu OK, m2;
V,,— CKOPOCTbL NoTOoKa BOAb!, M/C.

MpumedvaHune 1—Ecnu cywecTByeT BEPOSTHOCTb BbIMbIBaHUS U BbINMbIBaHUsSI GPeBEH MW Mycopa nocrne
CUMBHOTO JOXAS, CreayeT BbIMONHATL OLEeHKY COOTBETCTBYIOLLMX Harpy3ok Ha OK. PekomerayeTcsi npuHMMaTh KOHCTPYK-
TWBHbIE MepbI AN NPeAOTBPAaLLEeHUs CKOMNeHUs 0BNOMKOB y CTPOUTENBHbBIX 1ECOB.

MpumeyaHune 2—pn HEOBXOAUMOCTU CrieayeT yUUTbLIBaTb HArpy3Kky, CO3aaBaeMble BOITHaAMM.

8.2.6 CeiicMuueckue Bosgencteuna Q,
CniegyeT npuHMMaThb B pacyeT ceMcMmmiecke Bosgenctenst cornacHo EH 1998.

MpumeyvaHue—Cnegyer o6paTtTe BHUMaHWE Ha MOMNOXEHWS HaLMOHamNbHbLIX CTAaHAAPTOB, KaCaloWWXCH
CencMnHeCKMX BO3OEeNCTBUN.

8.3 KocBeHHble Bo3aencTBUA

8.3.1 TemnepaTypHble Bo3AeACTBUSA Qg 4

B cnyvanx, koraa anvHa nogaepKuBaeMoil KOHCTPYKUMM npeBblilaeT 60 M, crnefyeT yunTbIBaTb TeM-
nepaTypHble agecopmaLnm 3TON KOHCTPYKLMU 1 UX BnusaHUe Ha OK npu cneayowmx pasHoCcTSAX TeMnepaTyp:

- nogaep>xusaemMble KOHCTPYKLMA U3 cTann — 120 K;

- noaaepuBaemble KOHCTPYKLMK U3 BeToHa — +10 K.

8.3.2 Ocapka Q,,

Ona knacca B1 BnMaHne HepaBHOMEPHOM Ocafiku cneayeT NpMHAMAThL B pacdeT BO BCeX criyyasix. Ans
knacca B2 BnuaHne HepaBHOMEpPHOW ocaZiku criefyeT NpUHUMAaTh B pacyeT BO BCeX Crlydasix, 3a UCKIioueHUeM
cneaylowmx:

a) cTpouTenbHble fleca U3roToBSIOT U3 TPy U coeaAUHUTENBHBIX 3IEMEHTOB UMK U3 AepeBa, NMPU 3TOM
nnaHnpyeTcs, YTo HepaBHOMepHasa ocajika §; He nNpeBbICUT 10 MM;

b) cTpoutensHble neca cobuparoT N3 cGOPHBIX KOMNOHEHTOB, MPU 3TOM MIAHUPYETCS, YTO HepaBHOMEP-
Has ocafka §, He NpPeBbICUT 5 MM.

8.3.3 lNpensaputennbHoe HanpshkeHue Qg 5

CneayeT npuHumaTb B pacdeT gedopmauum, obycnoBneHHble MpeasapuTesibHbIM HanpsbkeHuem
NOCTOAHHON KOHCTPYKLUMU, noaaepxusaemoin OK.

8.4 Mpoune BozpencTeUA Q,
CnegyeT ycTaHaBNMBaTh 3HAYEHUA BCEX NMPOUYNX MASHTUDULMPYEMBIX HArpy30K.
8.5 CoueTaHusa Harpysok

Cneayet NpyHMMaTh B pacHeT, Kak Npasuno, creaytowne coyetaHnsa Harpysok (cMm. npumedarue 1):
- couveTaHue Harpy3ok 1 — HeHarpyxeHHble OK, Hanpumep nepea 6eToHMpoBaHueMm;

- coyeTaHue Harpy3ok 2 — OK Bo BpeMs Harpy>xeHus, HanpuMep B npoLiecce 6€TOHUPOBaHUS;

- coyeTaHue Harpy3ok 3 — HarpyxeHHble OK;

- coyeTaHue Harpy3ok 4 — HarpyxeHHble OK, noasepXeHHble CEeACMUYECKUM BO3OENCTBUAM.

10
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KoadhdpuumeHTsl codeTaHnii v, NpuBeaeHHble B Tabnuue 1, cnegyeT NPUMEHSATL COBMECTHO € BO3Aei-
CTBUSIMU, NpUBeaeHHbIMU B 8.1—8.3.

MpumedvyaHue 1— Npu BOZHNKHOBEHUM HA CTPOUTENBHOM Mowagke 0cobbiX YCIIOBUIA MOXKET BO3HUKHYTb He-
06X0AMMOCTb MBMEHWUTBL STU COYETaHUSA UIW NMPUHATB B pacyeT gpyrue.

MprvumedvyaHune 2— HapucyHke 3 nokasaHbl xapakTepHble YCrOBUS HAarpy>KeHNs CTPOUTENbHbIX NECOB, Cnyxa-
LLMX ONOPON AJ18 MOHONMUTHOW GETOHHOW KOHCTPYKUMN.

MpumeyaHune 3— lpegycMoTpeHa 4ONONHUTENBHASA MUHUMANbHAA HAarpy3Kka s BCeX y4acTKOB, Ha KOTO-
PbIX MOTYT HAXOAUTLCSA NoAN. Ty Harpy3ky Ao6aBnsoT kK COBCTBEHHOMY BeCy 6€ToHa M NonpasBke Ha Harpy3Kky OT MOHO-
nuTHoro 6eToHa.

Tabnunya 1 — KoahduumeHTsl COMETaHWUIN v AN BO3AENCTBUIA

KoachdpuumeHT couetaHum vy
Boaneiictaue Tun BospeiicTeus CovetaHve CoueTtaHue CoueTtaHue CodeTaHue
Harpysok 1 Harpy3sok 2 Harpysok 3 Harpysok 42
MpAmMble BO3AENCTBUA
Q4 [MocTosiHHbIE BO3OENCTBUSA 1,0 1,0 1,0 1,0
Q HGDEMeHHI:Ie AnVTenbHble BepTUKarb- 0 10 10 10
Hble BO3AENCTBUSA
Nb-
Qs I'IepemeHanle ONuTenbHbIE rOPU3OHTa 0 10 10 0
Hble BO3AENCTBUSA
[MepemeHHble KpaTKOBPEMEHHbIe BO3gewn-
Q, P PaTKoEp A 0 1,0 0 0
CTBUSI
Q MakcumaneHas BeTpoBas Harpyaka 1,0 0 1,0 0
5
PaGovasi BeTpoBasi Harpyska 0 1,0 0 0
Qs BosgencTBusa 0T NPOTOYHOW BOAbI 0,7 0,7 0,7 0,7
Q; CencmMmmnyeckne Bo3gencTBus 0 0 0 1,0
KocBeHHble BO3AeNCTBUSA
TemnepaTtypHble BO34encTBus 0 1,0 1,0 1,0
Qs Ocapgka 0 1,0 1,0
MpeaBaputensHoOe HaNPSXXeHne 0 1,0 1,0
Qq Mpoune Bo3gencTBUA 0 1,0 1,0 1,0

2 NanHbin criyyan HarpyxeHus obycnoeneH TpeGoBaHMeM HedonyweHus oOpylweHwuss B COOTBETCTBUM C
EH 1998-1-1.

9 lMpoeKkTMpoBaHNE KOHCTPYKLMI ONOPHbIX KOHCTPYKLUWUN
onany6o4HbIX CUCTEM U CTPOUTENbHbIX Necos Knaccos B1 n B2

9.1 TexHu4yeckan AOKyMeHTauuaA

9.1.1 Undopmauus o pacyerax
B npoekTe OK gonmkHbI BbITb YKa3aHbl:
1) pacyeTHbIN KNacc;
2) obwee npeacTtaBneHue npoekTa, HasHadeHne OK u onvcaHue nNyTen nepegayy Harpysok yepes
KOHCTPYKLMIO HA FPYHT;
3) nocneposaTenbHOCTL OnepaLuin, Hanpumep:
a) sosseaeHue OK;
b) o4epeaHocTb 6eTOHUPOBaHUSA;
C) ckopoCTb 6ETOHMPOBaHUS;
d) pacnany6ka;

1"
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e) pemoHTax OK;

4) onucaHue Moaenu, NPUHATON ANA pacueTa KOHCTPYKLMIA, C yKkazaHWeM BCeX cAenaHHbIX A0MNYLIeHWi
1 NPeanoNoXeHuN;

5) nepeveHb BCeX AOKYMEHTOB, Ha KOTOPbIE AaHbl CChISIKA B pacyeTax;

6) TexHudeckoe onucaHue MaTepuasnos 1 KOMMOHEHTOB;

7) nnaH, No3BONAOLWWIA NAEHTUDULUPOBATL KOMMOHEHTLI HA CXEME CTPOUTENBHBIX JIECOB U COOTHOCUTEL
WX C U3rOTOBMEHHBIMWN KOMMOHEHTaMM1 U UX pacueTamin.

9.1.2 YepTexu

9.1.2.1 KnaccB1

OonxHbl 6bITb NpegocTaBneHbl YepTexu, AeTanM3upoBaHHbLIE B COOTBETCTBUM CO CTaHAapTamun Ha
CTPOMTENLCTBO NOCTOAHHBIX COOPYXKEHUIN N KOHCTPYKLUWA.

9.1.2.2 KnaccB2

YUepTexu BOMKHbI BKOYaTh B ce6a nsobpaxeHne CTpoUTENbHLIX NECOB B NraHe, Bug c6oky n Heo6xo-
AvMble paspesbl. Ha yepTexax aomkHa 6biTh NpecTaBneHa, kak MUHUMYM, criegytoLas UHdopmauna:

a) TMNOBbIe 31IeMEHTbI KOHCTPYKLNN;
) BCe pasmephbl U MaTepuansl;
) Bce Tpebyemble TOUKN aHKEPOBKM;
)
)

O T

nHopMaLmMs O CTPOUTENLHOM NOABLEME;
nHdopMaLMsa 0 NocrneaoBaTeNIbHOCTU HArpyXXeHUst;

f) cneumnansHble TpeGoBaHWSA, TakMe Kak BOSMOXHOCTb NoAbe3aa TPaHCNOPTHLIX CPeICTB U Bce HeoBXo-
AVMble NPOCBETHI U PaCCTOSHNSA;

g) anemeHThbl byHAameHTa.

9.1.3 UHdopmaums, Heo6xoaumas Ha CTpouTerNnbHOM NNnoLlaake

Ha cTpouTenbHol nnoLwaake AomkHa ObITb, Kak MUHUMYM, crnieaytowasn nHgpopMaums:

a) cnocobbl 1 NpaBuna akcnayatauuu, BkoYas uHdopMaumio, npuseaeHHyto B 9.1.2.2, nepeuucne-
Hue c);

b) uepTexn (cm. 9.1.2);

C) cBegeHus o HeobxoaUMOCTU NpUMeHeHus Moboro cneuuansHoro 06opyaoBaHus;

d) cneumanbHble TpeboBaHNA OTHOCUTENBHO BLIBLUUX B yNnoTpebneHUm matepmanos.

d
e

MpumeyaHue— I3Tm TpebGoBaHUsI MOTYT ObIThb YKa3aHb! B YEPTEXAX UIIN UHBIX JOKYMEHTAX;

e) csefeHus 06 yyacTkax, cneLmansHo NnpeaHasHavyeHHbIX ANA CKNaaMpoBaHusl.
9.2 PacueT KOHCTPYKLMIA

9.2.1 O6WwMue nonoxeHUs

KoHcTpykuum OK crniegyeT npoekTnposaTh TakvuM 06pa3om, 4Tobbl OHM COOTBETCTBOBaNMU TpeboBaHUAM
K 3KCnnyaTaunoHHbIM XapakTepucTukam B OTHOLLUEHUN:

a) npederbHbIX COCTOSIHUIA Hecylei cnocobHocTu (aHrn. ULS — ultimate limit state): kacatotca Hecy-
el crnocoBbHOCTA NO HAAEXKHOCTN NOMOXEHUS;

b) npedenbHbIX COCTOSAIHUI aKCnnyaTaLMoHHON NpurogHocTu (aHrn. SLS — serviceability limit state):
KacaroTcs NpornboBs CTPOUTENbHBIX [1IeCOB, TPEBOBAHNI K CTPOUTENLHOMY NOALEMY U T. A.

MpwumedyaHune— Kak npaenno, COOTBETCTBME yKasaHHbIM TPebGoBaHuAM obecneumBaloT NyTem BbiNONHEHUS
pac4eToB, NpU 3TOM MOXeT noTpeboBaTbCs MPOBEAEHWE WUCMbITaHuW ANsi onpeAeneHus 3HaYeHUi COMPOTUBIEHUS W
JKECTKOCTU MaTepuarnoB UM KOMMOHEHTOB.

9.2.2 CraTuyeckue pacyeTbl
9.2.2.1 lMpeaenbHble COCTOSIHNUS HECYLLE CMTOCOBHOCTU
a) JonxHo BbITb NoaTBEpXKAEHO cobnioaeHne yernosust

E,<R, %

roe E,— pacdeTHoe 3HaYeHWe BO3AENCTBMUS Ha NonepedHoe ceyeHne Ans onpeaensiollein koméuHaumm;
R4 — pacyeTHoe 3Ha4yeHWe ConpoTUBIIeHNS.
3HadeHue E criedyeT ycTaHaBNBaTh Ha OCHOBE pacUeTHBIX 3HaYeHWn BO3AeNCTBUN Q 4, Npn Heobxoau-
MOCTU NpUHMMas B pacyeT acpdekTbl BToporo poda (ans knacca B2 cm. 9.3.4.1).
b) PacuyeTHble 3HaveHWUs BO3AencTBUA Q,; CrieayeT BbIMUCANATL HA OCHOBaHUM XapaKTepuUCTUHECKUX
3HaueHWi Bo3nelcTBUN Q, , onpeaeneHHbIX B COOTBETCTBUM ¢ TpeGoBaHMAMM pasaena 8 no ypaBHeHwuio (8):

Qui =¥ Vi Qi (8)
12
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rae Qu; — pacyeTHoe 3HayeHne BO3AEUCTBSA /;
Q) ;— XapaKTepucTM4eckoe 3Ha4eHe BO3AeNCTBNA /,
Yg, ;— 4aCTHbIA k0P DULIMEHT, NPUHUMAEMBIN PABHBIM:
1,35 — ANsi NOCTOAHHBLIX BO3AEUCTBUN Qy;
1,50 — ans Bcex ocTankHbIX Bo3aencTeni (Q,—Q,);
W; — KO3hULMEHT codeTaHnin ANa BO3AEUCTBNA / (CM. Tabnuuy 1).
c) PacuyeTHble 3Ha4eHs BO3AENCTBUA Q,; ANA criydas HarpyxeHus 4 (cencMudeckoe) cnefyet Bbiumc-
NSATH MO ypaBHEeHWHo (8) Ha OCHOBaHWN XapaKkTePUCTUHECKUX 3HaYEHWUIA BO3A4eNCTBUI, ONpeaeneHHbIX B COOTBe-
TCTBUK ¢ TpeboBaHNsAMK pasgena 8, npuHUMas Vg = 1,0.
PacyeTHble sHaueHWs conpoTusneHui R;; ans knaccos B1 n B2 cneayet onpeaensTs no ypasHeHW-
aMm (9) n (10) cooTBETCTBEHHO:
1) ansknaccaB1

R,,, = Dkl ©
i1
Ym,i
2) pnsknacca B2
R, = P (10)
115y,

rae Ry ; — XapaKTepucTuyeckoe 3HaueHue ConpoTUBNEHUs MaTepuana i,
Y, — YACTHbI Ko3hbULIMEHT Ana maTepuana «i» (9.5.1).

9.2.2.2 lMpeaenbHble COCTOAHUA 3KCNNyaTaLMOHHON NPUrOAHOCTH

Mpy1 Ha3Ha4YeHUN CTPOUTENBHOrO NogbeMa necoB HeobxoanMo NpUHUMaThL B pacueT Aedopmaln, Bo3-
HuKatoLwme B xoae pabotbl OK, uTobbl 06ecneunTb Tpebyemble pazmepbl U hopMy BO3BOAUMON KOHCTPYKLUUK.

CnepyeT npMHUMaTL B pacyeT, Kak MUHUMYM, cneayiolne gecdopManiuu:

- ocafKky oyHOaMeHTOoB;

- ynpyruve gedopmanmm n 3a3opbl COeAUHEHWNI;

- nporubel 6anok.

[na npeaernbHbIX COCTOSIHUMA 3KCNNyaTauMoHHOM NPUrogHOCTU YacTHble Ko3hduLMeHTl Ana Bo3aen-
CTBWI M MaTepunanos yg 1y,,cneayet npuHuMaTh pasHbimMu 1,0.

9.2.2.3 HageXHoCTb NonoXeHus

9.2.2.3.1 O6wue nonoxeHna

OK gomkHb! 6bITb YCTOMYMBO K COBUTY, OMPOKMABLIBAHUIO U MOABEMY NPU COYEeTaHUSAX Harpy3ok, ycTaHOB-
neHHbiX B 8.5. MNpu oLeHKe YCTOMYMBOCTM KOHCTPYKUMM ee crnefyeT paccMaTpyBaTtb kKak HEU3MeHsiemoe
XecTkoe Teno. Kaxaoe Bo3aencTBue crnegyeT paccMaTpyBaTh UHAMBUMAYASbHO NpUY onpeaenieHun Toro, SiBnsi-
€TCs1 N1 OHO CTabUMUSMPYIOLLMM UK AeCTaBbUIN3NPYHOLLMM. 3HaYeHUA YacTHBIX KOI((PULIMEHTOB ¢ ; NpUBe-
JeHbl B Tabnuue 2.

MpwnmedaHne— Becnpurpysa gonyckaeTcsi paccMaTpusaTh kak NocTosiHHOe Bo3aeicTene Q.

Tabnwvuya 2— 3Ha4yeHuss YacTHbIX KOIPDULMEHTOB ANA BO3AENCTBUN I NPY NPOBEPKE CTATUHECKOro PaBHOBECUSA

Bospeiicteue Crabunusupyrollee [ecTtabunusupyioLee
Q¢ n @, B cootBeTCcTBUM C 8.2.2.1.1 0,9 1,35
Bce octanbHble BO3gencTBus 0 1,5

9.2.2.3.2 O6wuin casur

ConpoTueneHue obwemy casury criegyet obecneynsats 3a cHeT CUM TPpeHUs Nod AecTBUeM COBCTBEH-
HOro Beca 11 Beca npurpysa, nyTeM yCTaHOBKM MeXaHUYEeCKMX YOPOB UK coveTaHueM 3Tux crnocobos. Con-
poTuBneHne obounx cpeacTs yaepKaHusa AONycKaeTCs YYUTbIBaTb OAHOBPEMEHHO TOMLKO B TOM Criyyae, ecnm
MOXeT BbITb OKa3aHO, YTO MeXaHU4Yeckmne ynopbl paboTatoT COBOKYNHO C CONPOTUBEHNEM TPEHUS.

Cnepyet noatesepxaaTh CobMoAeHME YCIIOBUSA, YTO pacyeTHoe 3HaueHue cunbl Fyy ,, NPYBOASLLEN K
cABuUry (Aectabunusupyioleit), He NpesbllaeT PacYeTHOro sHayeHus cunbl Fg, ,, NPOTUBOAENCTBYHOLLEN
casury (ctabunusnpytoLein) (cM. Tabnuuy 2):

Fasta <Fstp,q- (11)
13
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MpumedyaHune—B criyyae ecnm ynpyrocTb HWKHEW YacTu KOHCTPYKUMKM He obecneunBaeT 3awmTy OT caBura
OTAENbHOW CTOWKU HE3ABUCMMO OT OCTallbHbIX CTOEK, PEKOMEHAYETCH YUMTbIBaTh BO3HMKaOWWE NPU 9TOM BHYTPEHHUE
ycunus u gecdopmaumm (9.2.2.4).

9.2.2.3.3 OnpokugeiBaHue

ConpoTuBneHue onpokuabiBaHWio credyeT obecneunsaThb 3a cyeT coOBCTBEHHOro Beca, Beca npurpysa,
nyTeM MexXaHU4ecKoro 3akpeneHnst Ui nyTemM coueTaHusl 3TMX cnocoboB.

Criegyet noaTeepxaaTth CObMoAeHNE YCNOBUS, YTO pacyeTHoe sHadeHne MomeHTa M, ,, Bbi3blBatoLLe-
ro onpoKuablBaHWe (OecTabunusupylowero), He NpeBbLIlaeT pacyeTHoro sHayeHUs MomeHTa M, ,, NpoTu-
BOAEWCTBYIOLLEro onNpokuabiBaHuio (CTabunuaupyioluero) (cm. Tabnuuy 2):

M, <M

astd = Mstb,a" (12)

MpumMedaHune— OnNpokuabiBaHNe MOXET NPUBECTU K BO3HUKHOBEHMIO 3HAUMTENbHBIX MECTHBIX BO3AEWCTBUIA
Ha PyHAAMEHTbI, 3TO PEKOMEHAYeTCs YUMThIBaTh NPU UX NPOEKTUPOBAHNUN.

9.2.2.3.4 MogHsaTne

ConpoTusneHve nogHaTvio cnefyet oGecneynsaTh 3a cueT cobCTBEHHOro Beca, Beca Npurpysa, nytem
MEXaHW4eCKOro 3aKkperieHns Unv nyTem codeTaHuns 9TUX cnocobos.

Cneayet noaTsepxaath cobrofeHne YCnoBums, YTO pacHeTHoe sHadeHne cunbl N, ;. Bbi3biBatoLlen
NOAHATUE, HE NPEeBbILIAET PACHETHOTO CONPOTUBNEHMUSA NOAHATIO Ny, ; (CM. TabnuLly 2):

Nds!,d < Nstb,d' (1 3)

9.2.2.4 MecTHbIN CABUr

ConpoTunBneHne MecTHOMY CABUTY crieayeT obecneyvmBaTh 3a CHET CUM TPEHUS, MyTeM YCTaHOBKN Mexa-
HUYECKNX YOPOB MM codeTaHneM aTux cnocobos. ConpoTueneHue obounx cpeacTB yaepKkaHUA AonycKaeTcst
YUYUTBIBATb OAHOBPEMEHHO TOMBLKO B TOM Clly4ae, eciivi MOXeT OblTb AoKa3aHo, YTO MexaHudeckue ynopbl pabo-
TalT COBOKYMHO C CONPOTUBAEHNEM TPEHUS.

CriegyeT NPUHMMATL B pacyeT XXeCTKOCTb MEXaHUYeCKUX YNIOPOB, a Takxke NMobble 3a30pbl KpenneHui.

Cneayet noatBepxaaTth cobnogeHune ycrnosus

Fe<Rio (14)
rae R; ; — pac4eTHoe 3HayeHe COnpoTUBNEHMS CABUTY NapasnseribHO NNOCKOCTU ONUpaHus (pPUCyHok 4); pac-
CYMTBIBaIOT NO ypasHeHuto (15):

- B
Rig= 2Nyt Ry (15)
K

3aecb N, — pacyeTHoe 3Ha4YeHne yeunus, nepneHauKynsipHoro NiockocTU CABUra;
Rp,qj— pacyeTHOe 3HauYeHre CoONPOTUBNEHNUA MeXaHUYeCKoro ynopa;
Yy — YacTHbIN KO3DPULUEHT ANA CUN TPEHWUA; MPUHUMAIOT paBHbIM 1,3;
U — MUHUManbHbIA KO3 DULNEHT TPEHUA NO NpuUIoxeHuto B.

Ny
r

\
1)

Fg
WWA
R,
<¢ Mpwumeyanune— Obo3HaveHusi npuBeaeHsl B 9.2.2.4.
A
Ny

PVICYHOK4 — COI'IpOTVIBJ'IEHVIe MECTHOMY CABMUIY, o6ycn0|3neHH0e
cunamm TpeHuA
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9.3 OTKNOHEHUA U rpaHUYHbIe YCNOBUA

9.3.1 O6WwMme nonoxeHus
CnepyeT yunTbiBaThb BNUsIHWE CriedyoLNX OTKITOHEHWIA:
- SKCLEeHTpUCUTETBI HarpysoK;
- YIMNOBbIE OTKIIOHEHUS U SKCLLE@HTPUCUTETHI, BbI3BaHHbIE 3230paMin B COEAUHEHUSIX;
- OTKIMOHEHUs1 OT TeopeTU4eCcKNX ocei (M3rmbHble OTKIOHEHWS], YTITOBble OTKITOHEHMUS).
9.3.2 YrnoBble OTKNOHEHUA U IKCLEHTPUCUTEThLI BO BTYNOYHbIX COeAUHEHUAX
9.3.2.1 OTgenbHble TPyObI
YrnoBble OTKIMOHEHUA ¢, OTAeNbHbIX TPYE OT UX TEOPETUYECKOTO MOMOXKEHUA PACCUUTLIBAIOT UCXOAA 13
HOMMWHaIbHBIX Pa3MepOB CTbIKyeMbIX KOMMOHEHTOB. [MpuMepamu SiIBNSIOTCA BTYNOYHbIE COeAMHEHUS U coeau-
HeHWa perynupyemMbiX AOMKpPaTOB ¢ Tpybamu.
Yrnosoe oTKMoHeHne Mexay ABYMsi KOMIMOHEHTaMu ¢, PacCUMTLIBAIOT MO ypasHeHuto (16):
tg @, = 1,25(d, - dy)/i, (16)
rae d; — HOMWHanbHbIA BHYTPEHHUIA AnaMeTp Tpyobl;
dy — HOMWHaMbHbBIN HAPYXXHBIA AViame TP BTYIKM UK CTOWKA AoMKpaTa;
Iy — DNWHa HaxnecTku;
(p — Yron mexay AByMsl KOMMOHEHTaMU1 UNu CThIKyeMbIMU JeTansamMu (pucyHok 5a), paa.
Ecnn yctaHaBnuBawT pag U3 HeCKOSMbKUX CTOEK, Yrof B COeAMHEHUsIX ¢, UCNOMb3yeMbli B pacyeTax,
criegyeT onpeaensTh No ypasHeHuo (17):

tg ¢ = [05+— tgq, (7)
nV

rae n, — obllee YACIO BePTUKambHBIX TPYD, KOTOPbIE AOMKHbI BbITh YCTAHOBIIEHbI APYT 3a APYIOM.

9.3.2.2 PamHble n gpyrue c6opHble KOMMOHEHTbI

Onsi pamHbIX U 4PYTMX COOPHBIX KOMMOHEHTOB, COBMPaeMbIX C UICMOSb30BaHWEM BTYMOYHbLIX COeAUHEHUHA,
criegyeT NpUHUMaTb B pacyeT SKCLEHTPUCUTET e Mexay ABYMS nocrnegosaTesibHbIMA TpybuyaTbiMu BepTU-
KaneHeIMU pamamu. MpuHUMaemoe 3HadeHne aKCLeHTpUcUTeTa e 4N napbl pam, ycTaHasnMBaeMblX ogHa
Had Apyro, paccyuTbiBatoT No ypasHeHuo (18):

e=1251-%) (18)
2
rae e — paccTosiHne Mexay ocAMU ABYX TpyB4aThiX 3N1EMEHTOB, COMpUKacaloLMXCs TopLaMu, Kak nokasaHo
Ha pucyHke 5, b).
MpwnmedaHue—Onpeagenenus d;u dy npveegeHs B 9.3.2.1.

Mpu NPOEKTMPOBAHUN KOHCTPYKLUIA criegyeT NPUHUMATL B pacyeT CYMMapHBIA 3KCLLEHTPUCUTET B CMOH-
TUPOBaHHbIX pamax. Ecnn Bce pambl CMeLLeHbl B 0AHOM HanpaBeHWK, Kak NoKkasaHo Ha puUCyHke 5, c), oblwee
cMelleHue crneayeT npuHMMaTh paBHbIM (N — 1)e, rae n — 4ucno pam, pasMelleHHbIX ogHa Hag apyron. Ecnin
BepLUMHa 3aKpenneHa cTporo Hag OCHOBaHWEM, CMeLLieHUe LieHTpansHOW paMel cnegyeT NpuHUMaTh paBHbIM
(n—1)/2 x e, Kak NokasaHo Ha pucyHke 5, d).

9.3.3 OTKNOHeHUA OT TeOpeTUYECKUX OCEN ANs pacyeTHOro knacca B1

3Ha4eH s U3rMBHBIX U YTIIOBBLIX OTKIOHEHWA ANS CTaNbHbIX KOMMIOHEHTOB U CTaNbHbIX KOHCTPYKLIMA yCTa-
HoBneHbl B EH 1993-1-1. Mpu oTcyTCTBUMN hakTUHECKUX 3HAYEHWIA YrNOBbIX OTKIIOHEHWA U 3KCLEHTPUCUTETOB,
U3MepeHHbIX Ha CTpoUTenbHONM NrioLaaKke, cnegyeT NpUMEeHsTb 3HauYeHus1, onpedeneHHble B COOTBETCTBUN
¢ 9.3.2. 3Ha4eHns yrnoBeIX OTKIIOHEHWA N 3KCLEHTPUCUTETOB, NPUHMMaeMble B pacyeTax, 4OJKHbI ObITb He
MeHee 3Ha4YeHWU, onpedeneHHbIX B COOTBETCTBUM ¢ TpeboBaHuamn EH 1993-1-1.

9.3.4 OTKNoOHeHUA oT TeopeTUYECKUX OCEN ANs pacyeTHoOro knacca B2

9.3.4.1 MN3rnbHble OTKINOHEHWS 3rieMeHTOoB, paboTatoWwnx Ha cxxaTtue

Cnepyert npegnonaratb, YTO Kak OTAeNbHbIE 3M1eMeHThI, TaK U rpynnbl KOMMOHEHTOB, paboTawLwmx Ha
cxKaTme, UMeroT HavanbHble 06LLe N MeCTHbIe U3rMBHbIE OTKIOHEHWS. [N CKaTbIX 3/1eMEHTOB UM KOMMNOHEH-
TOB creyeT NPOEKTUPOBaTh CTabUIU3NPYIOLLME CUCTEMBI, TPOTUBOCTOSILLME NtoBoMY N3rnby.

Ob6wume NsrmbHble OTKIMOHEHUS YYUTBIBAKOT B 4OMOMHEHNE K OTKITOHEHUAM OTAENbHBIX 3NIEMEHTOB, yCTa-
HoBneHHbIM B EH 1993-1-1. Ha pucyHke 6 npuseaeHbl npumepbl 06LLMX U3rMBHBIX OTKIIOHEHW A KOMMOHEHTOB,
paboTatoLWwmx Ha cxaTume.
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e By e P
1

a) YrmoBeoe UCMoriHeHWe BO BTYMOMHOM COBAUHEHNN b) BkcUeHTpMCUTET BO BTYIIOYHOM COEANHEHUM

e
N7 7
97N
(n-1)xe (n-1)2e
¢) CMmelLeHus, NpuBoasiLLMe K NONepedHbIM d) CmelueHus, npusogsLLne K U3rubHbIM
OTKIMOHEeHUsIM OTKIOHEHUSIM

MpumedaHune— ObosHadeHnsi npuBeaeHbiB 9.3.2.119.3.2.2.

PucyHok 5 — lNpumepsbl pacyeTa HECOBEPLLEHCTB B COEAMHEHNAX
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q;
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o
\‘ IR
—~— ]
o
12 112
a) Bupg c6oky packpenrneHHOW CTOMKN b) Bua c6oky v BuA B NnaHe LWapHUPHO onepToil hepmel

q;

e, e,

1 s’

ViV

¢) MonepeuHoe ceueHne napbl hepm

G; — yCrNoBHas PABHOMEPHO pacnpeeneHHas Harpyska B nNockocTu 6anku
MpumeyaHune— O6o3Ha4eHus npmeeaeHbi B 9.3.4.1.

PucyHok 6 — U3rubHble oTKNOHEHUA

Mpeanonaraemoe 3HayeHue obLero 60KoBOro NepeMeLLeHUs NN OTKIOHEHUS €, MM, OT TEOPETUYECKON
OCM A9 CKaTOro f1eMeHTa U KOMMNOHEHTA, NOABEePKeHHOro U3ruby, pacCcUUTLIBAIOT MO ypaBHeHUo (19):

e="1 r (19)

rae | — HOMWHANbHAsA ANMHA SNeMeHTa UM KOMMNoHeHTa, paboTatoLero Ha cxaTue, MM;
r — MOHVXa LW k03 ULNEHT; paccuMTbIBalOT No ypaBHeHUo (20):

r= 05+-- <1, (20)

n,

30ecb N, — YNCNO KOMMOHEHTOB, PacnonoXeHHbLIX Apyr 3a ApyroMm, OAUHaKOBO YCTaHOBMEHHLIX U pac-
KpenneHHbIX.

M pwumeyaH K e — PacnonoxeHvwe coeAVHEHUI HE YUUTLIBAIOT.

17
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AnbTepHaTUBHO ANA Lenei NpoekTMpoBaHNA JonyckaeTcs noATsepxaatb Agechopmanim ¢ NOMOLLbIO
namepeHnin. 3HaueHns N3rnbHbIX OTKIMOHEHWI, MPUHUMaeMble B pacyeTax, 40/KHbI ObiTb HE MeHee 3HauYeHUN,
ycTaHoBneHHbIx B EH 1993-1-1.

9.3.4.2 TNonepeyHble OTKIIOHEHWS 3NIEMEHTOB, paboTaloLWnX Ha cxkaTtue

MonepeyHble OTKMOHEHWsI @ 3MEMEHTOB USIN KOMMOHEHTOB BbicoTo Gonee 10 M paccyuTbiBalOT Mo

ypaBHeHuo (21):
tg ¢ = 0,01 J*hf 1)

rae h — obwas BeicoTa arneMeHTa, paboTaroLlero Ha cxatue, Unu 6atlHn, m;
( — YrnoBoe OTKINOHEHNE OT TEOPETUYECKON OCU.

[ns sanemeHTOB BbICOTON MeHee 10 M 3HaveHue tg @ npuHuMatoT pasHeiM 0,01.

MonepeyHble OTKITOHEHNA ¢, KaK NPaBWIo, credyeT NPYHUMATL B pacyeT B BuAe o6LUMX OTKNOHEHWN, Kak
nokasaHo Ha puUCyHKe 7, a), ANsi OTAeNbHOro aNeMeHTa u pucyHke 7, b), ans pewetyarton 6awHn. EcnuanemeH-
Thl, paboTatolume Ha cxaTue, He ABNATCSA CNNOWHbLIMA (HepaspesHblMn), 4OMONHUTENBHO cneayeT yYuTbl-
BaTb NonepeYHble OTKIOHEHWUS KaXA0ro 0TAeNbHOro KOMIMOHEHTa BEICOTOM h;, KaK NoKasaHo Ha PUCYHKe 7, C).

06w e nonepeyHble OTKITOHEHWSI 1 NomnepeYHble OTKIIOHeHNS! OTAeNbHbIX KOMMOHEHTOB Heobsi3aTenbHO
paccMmaTpuBaTh Kak ogHoBpeMeHHble. MpaBuna onpeaeneHns yrioBblX OTKIOHEHUA ¢, YKa3aHHbIX Ha PUCYH-
Ke 7, c), npuBeaeHsl 89.3.2.1.

Mpu aTom Ansa uenen NpoeKkTUPOBaHNA OONYCKAETCA ONPeaAensTb OTKIIOHEHUS OT TEOPETUYECKON OCU
nyTem n3aMepeHuii Ha CTPOUTENbHOM NNoLwaake.

N
<
]
a) OTKINOHEeHus1 OTAEeNbHOM b) O6wue oTkroHeHus1 6alwHn ¢) OTKNoHeHus oTAenbHbIX
anemeHTa KOMIMOHEHTOB GallHn

hi — paccTosiHUE No BepTUKAIN MeXay COCeJHUMU TOPU3OHTANbHLIMU ONEMEHTaMU, PACNONOXEHHbIMU PYr Haf PYrom;
N — BepTukanbHas Harpyska h;

MpumeyaHue— 0O6o3HaveHus npuBeaeHb B 9.3.2.119.3.4.2.

PucyHok 7 — MonepeyHbie OTKNOHEHUS 311eMeHTOB, pabGoTalowmx Ha cxaTue

9.3.5 OnopHble AOMKpaTbl

B HacTosiem craHgapTe chneunanbHble TpeboBaHWA K OMOPHLIM AOMKPaTaMm He yCTaHaBMWUBalOTCA.
TpeboBaHuWA K XXeCTKOCTU, HecyLlel CnoCoBHOCTU U KOHCTPYKLIMU OMOPHBLIX AOMKPaTOB AMameTpoM 38 MM, a
Taikke TpeboBaHUA K ONMOPHBLIM NAUTaM, XXECTKO 3aKpenneHHbIM K AoMKpaTaMm, npuseaeHsl 8 EH 12811-1:2003
(nyHkT 10.2.3.2).

9.3.6 OKCLEHTPUCUTET NPUMNOKEHUA HarpPy3Ku

Mpy OTCYTCTBUU LIEHTPUPYIOLLEro YCTPONCTBA SKCLEHTPUCUTET NPUITOKEHWUA Harpysku cneayeT npuHu-
MaTb He MeHee 5 MM. [pr HanU4YUKU LEeHTPUpYIoLEro YCTPONCTBA MPUHUMAEMBIN SKCLUEHTPUCUTET MOXKET BbITb
YMeHblLLEH 0 3Ha4YeHUs1, Cornacyroweroca ¢ Aonyckamu Ansa COOTBETCTBYIOLLMX KOMMOHEHTOB.
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9.4 PacuyeT BHYTPEHHUX yCUANI

9.4.1 PacueTHbIl knacc Bl

BHyTpeHHue ycunuMsa paccumTbiBalOT MO COOTBETCTBYWLWMM CcTaHgaptaMm Ha NpoekTupoBaHue
KOHCTPYKLWNA.

9.4.2 PacueTHbIii knacc B2

9.4.2.1 O6wme NonoxeHms

PacueTbl cnegyeT BbINO/IHATL C MCNO/Ib30BAHWEM COOTBETCTBYIOLLMX pacYeTHbIX MOAeNe.

MpumeyaHune — MNpuHATLIE MOAENN AO/DKHBI AOCTATOYHO TOYHO NMpefckKasbiBaTb pa60Ty KOHCTPYKUNN C yye-
TOM npegnonaraemoro Kka4ectea MCNOJTHEHNA U HALEXHOCTU I/IH(bOpMaLWII/I, Ha KOTOpOI7I OCHOBbIBaeTCs pacyeT. [lonyckaeT-
CA BMeCTO TpexmepHoﬁ MoAeNnn KOHCTPYKUUN NPUMEHATb MOAeNb, BKAKYaKLWy B cebsi HEeCKO/IbKO M/IOCKMX CUCTEM U
YUuTbiBaOLWYO NX B3aumogeiicTsue.

Mpy pacyeTe BHYTPEHHUX YCUINIA MOTYT GbITb NPUHATHI HEKOTOPbIE YNPOLLEHWS, YKa3aHHble Hmke. s
NOCTPOEHMS 3NOp yeunun n gecpopmavmii cnefyet NnpuMMeHaTb yNpyrne MeTofbl pacyeTa.

9.4.2.2 PacnpefesieHne Harpy3ok

Mpu pacyeTe BHYTPEHHUX YCUMWIA AONyCKaeTCa pasfenaTb MOAENb KOHCTPYKLMM Ha cTaTMyeckn onpe-
AenuMble nogcuctemsl. Hanpumep, pambl, Haxofswmecs B napassefibHblX NI0CKOCTAX, AONyCcKaeTcsa pac-
CuMTbiBaTb HesaBMcuMO. [Mpn 3TOM Heob6xoAMMO obpaliaTb BHMMaHuWe Ha TO, YTOObl rpaHWyHble YC/10BUSA
noAcucTeM 6blM CMOLENNPOBaHbI B COOTBETCTBUM C PeasibHbIMU YC/TOBUAMMU.

9.4.2.3 KOHCTpPYKTUBHblEe TpeboBaHuUA

9.4.2.3.1 3kcueHTpucuTeTbl B Tpybax ncoeanHUTeNbHbIX MydTax

B KOHCTPYKLMAX, cobupaembix U3 Tpy6 gnameTpom 48,3 MM, TONLLMHON CTEHOK HE MeHee 3,2 MM, MECTO
coeguHeHna Tpy6 gonyckaeTcs MOAenupoBaThb B BuAE OAHOIN Y3/10BOW TOYKM, €Cnu OCeBble ANHWW MNyTei
nepegaun Harpysok Ans BCeX NpucoeAnHSeMbIX 3/1EMEHTOB NPOXOAAT Ha pacCTosHUM e OT 3TOW y3n0BOI
TOYKM, He npeBbiwatowem 160 MM (pUCyHoK 8).

[onyckalTcsa crnefyoline makcMuMasibHble OCEBbIE YCU/IUA B AMaroHaibHO PacnoloXEeHHbIX CTaNbHbIX
Tpy6ax, MpMMbIKaKLLMX Ky3/10BOI TOUYKe (CM. pUCyHOK 11):

- Npv Nnpejene TekyyecTun matepuana nonepeuHbix cesaseli f k=355 H/mm2; Ald= 13,5 kH;

- Mpv Npegene Teky4yecTn matepuana nonepeuHbix cesaseli f k=235 H/mm2; Nd-9,0 kH.

1— pumaroHanbHO pacnonoxeHHas Tpy6a; 2 — coeguHuTenbHas MyTa; 3 — OAUHOYHBI XOMYT A1 KPENNEHNA K KOJIOHHE;
e—cm 9.4.23.1

PucyHok 8 — MakcuMmasbHble 3KCLEHTPUCUTETHI NPK NCNOJb30BaHNN CTaNlbHbIX TPY6 gnameTpom 48,3 MM,
NPUMEHAEMbIX B CTPOUTENBHBIX Jlecax
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9.4.2.3.2 Cssisu pelueTyaTbix 6anok

a) YCTOMYMBOCTb 3reMeHTOoB, paboTalolux Ha cxaTtume

OneMeHTbl U KOMMOHEHTHI, paboTaloLwue Ha cxaTue, criedyeT packpennsiTe CBA3sSIMU AN NpefoTBpa-
LeHUA NOTePU YCTONYUBOCTU.

b) Cssasu pewetyatbix 6anok, coctosime us Tpyb n coeaguHUTENbHBIX My T

FopusoHTanbHble CBA3W, NpeAHa3HaYeHHble AN NpeAoTBpaLLeHUs MoTepU YCTOMYUBOCTU CKATbIX 3rie-
MEHTOB pelueTyaTbix 6anok 1 4ns nepeaadn yCUnuvia no npsiMbiM Yriiom K HecyLei NinocKocTy, A0MMKHbI ObITb
nNpUCoeauHEHbI, €CIN 3TO NPAKTUYECKUN OCYLLECTBUMO, HEMOCPEACTBEHHO K CKaTbIM 3fieMeHTaM. DKCLeHTpU-
CcUTeTHI B COeAUHEHUSAX € A0NYCKaeTCs He YYMThIBaTb B pacyeTe, ecrii 04HOBPEMEHHO BLINOHAIOTCSA BCE Crie-
Aaylowme ycnosus (pUcyHok 9):

e<15b, e<50a,

e<15h e<02H,

rae b — wWupuHa anemexTa, paboTaloLero Ha cxaTue;
h — BepTUKanbHLIA pa3Mep rMonepeYHoro cevyeHns anemeHTa, paboTaroLlero Ha cxatue;
a — MUHUMaTbHbLIN pasmep NOMNepevHOro ceveHus CBA3EBOro 3ieMeHTa pelueTyaTon 6anku;
H — paccTosiHne Mexay LeHTpanbHLIMU ocsaimu nosica, paboTarowwero Ha cxatue, U nosica, paboraiowlero
Ha pacTshkeHue.

3

/i

1 — NNOCKOCTB XECTKOCTU (CUCTEMA FOPU3OHTAIBHBIX CBSI3el); 2 — OCb HUXHEro nosica; 3 — NiockocTb, KOTOPOoW creayeT npuaaTh
[OMOSTHATESIbHYIO XECTKOCTb; 4 — 31EMEHT BePXHero nosica

MpnmedyaHune—O6o3HaveHusicm. B 9.4.2.3.2.

PrcyHok 9 — JKcueHTpUCUTETLI B y3nax KpenneHus ropru3oHTanbHbIX CBA3eN K peluetyaTtomn 6anke

Ons obecneyeHnss GOKOBON YCTONYMBOCTU pelleTyaTon Ganki, onepToi Ha nNeMeHT HIKHero nosca,
criegyeT npegycmaTpuBaTh NonepeyHble cBA3WM Ha 06oux koHLax (pUcyHok 10) v npuHUMaTe SKBUMBanNeHT-
Hble Mepbl.

PaccTrosiHue Mexay Toukamu 3akpenneHus nonepeyHbIX CBsI3en BAOb OCU HeCYLLero aieMeHTa JOMKHO
6bITb He Bonee 10 M.

9.4.2.4 XecTkocTb Npu casure

9.4.2.4.1 NpeanbHas xeCTKOCTb NpU cABUre Ans CUCTEMbI CBA3EN, COCTOSILLEN U3 TPY6 1 coeanHUTENb-
HbIX MypT

B cnyyvasix, Korga koHCTPYKLUSt packpenineHa cTanbHbIMU Tpybamu gnameTpom 48,3 MM C NPSIMOYTrofb-
HbIMU UMW LWaPHUPHBIMU cCoeAUHUTENbHBIMU My Tamn no EH 74-1, npu 3TOM 3KCLLEHTPUCUTEThI B COeANHEHUNAX
yKnajablBaloTca B Npeaensl, ycTaHoBneHHble B 9.4.2.3.1, naeanbHyto XecTKoCTb Npu cagure S, AN Kaxaoro
YPOBHS (pUCYHKM 11 1 12) paccunTbiBaloT No ypaBHeHuUto (22):

EC .
Sy="_ > A, sin2q,-cos a,, (22)
n=1

rae E — moaynb ynpyrocTu AnaroHanbHbIX TPY6;
m — Y1Cno AnaroHanbHbIX 3fIeMEeHTOB Ha paccMaTpuBaeMoM YpOBHe (PUCYHOK 12);
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<10m

1 — KpaiHue nonepeyHbIe CBsI3n; 2 — NPOMEXYTOYHbBIE NONEePEYHbIE CBA3N

PucyHok 10 — PacnonoxeHue nonepeyHbix CBA3en

A, — nnouwaab nornepeyvHoOro ce4eHUsl AnaroHarnbHoro 3fieMeHTa n Ha paccMaTpMBaeMOM YpoBHe (pucy-
HoK 11);

o, — yron1 :n)exqqy BepTUKamnblo U TeOpeTUHeckon AuaroHanbio N Ha paccMaTpuBaeMoM YpoBHe (pucy-
HoK 11).

MpumMeyaHun e — 3Ha4yeHue o, HA Pa3HbIX YPOBHAX MOXKET ObITb pa3nuyHbIM;

B — noHwxaroLWmnin koadpbULMEHT, NO3BOMSIOLLNA YHECTb 3KCLLEHTPUCUTETHI U XKECTKOCTb COeANHUTESb-
HbIX MyDT; ONpeaensitoT Mo ypaBHeHUo (23):

B= 35(1+m)_ (23)
2m
PN

Z4

- 4

4

G
N/
a) dakTuyeckas guaroHanb b) TeopeTnieckasn aguaroHanb

MpumeuaHmne — O603HayeHust npueeaeHsl B 9.4.2.4.1.

Pucyrok 11 — Paanuumne mexay daktm4eckol U TeopeTMHecKon AnaroHanbio
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YpoBeHb 1 % % m=4
%2

YpoBeHb 2 % % m=2

YpoBeHb 3

PucyHok 12 — O603HaveHus ans pacyeTa naearnbHON XXeCcTKOCTM Npy CABUIe Ansi CUCTEMbI CBA3EW,
COCTOAWMNX N3 pr6 n COeaNHUTEIIbHbIX 31EMEHTOB

9.4.2.4.2 NpeanbHasi XeCTKOCTb NpW cABUre Anst CUCTEMbI CBSA3E€M U3 ApEeBECUHBI

Ecnn nmeeTcs pag AepeBsiHHbIX 3M1EMEHTOB CO CBA3SIMU, 3aKpenisieMbiMU ¢ NMOMOLLbI0 6oNToB unn
WTNTOB MoBOro TMNa, NP 3TOM 3KCLLEHTPUCUTET € B Y3MOBbIX TOYKax He npeBbilaeT 250 MM, naeanbHyo
XKeCTKOCTb MNpu CABUre Ha paccmaTpuBaeMoM YpoBHe S, paccuMTbIBaOT Mo ypaBHEHUo (24):

_<& I,-sina,-cosa, 24
Sis= 2, n1 sinfo, | e
Npn-Cvp,n NRnCvrn
roe |, — paccTosHWe NOo ropU3oHTaNN Mexay Napov BepTUKaNbHLIX 311IeMEeHTOB B KaXKAOM fnposfieTe, Mm;

Cyp,» 1 Cyr , — MOAYIM CABUIA B Y3NaX KPEMNEHWs ANAroHasbHbIX U FOPUIOHTANbHBIX (PUTEmbHBIX) COOTBET-
" CTBEHHO3NEeMEeHTOB pambl, H/MM2; NpUHUMaIOT No TabnuLe 3 B 3aBUCUMOCTU OT TUNau pasme-
POB COEAUHEHUS;
np, , — YNACIIO 3NIEMEHTOB KPENNIeHNs AMaroHasnbHOro 3f1eMeHTa paMbl B OAHOM Y3Me B KaKAOM Mpo-
" nerte;
N, — YUCFIO 3IEMEHTOB KPENNEeHWUs FOPU3OHTANLHOTO (PUreNbHOTO) 31eMeHTa paMbl B OIHOM y3rie
' B Ka)XAOM nponeTe;
M — YUCNO PacKPENNEHHbIX NaHenei Ha KaXA0M YPOBHE;
o, — Yron MeXay BEPTUKambIO M TEOPETUHECKON AMaroHanbio B paccMaTpusaeMoM nponeTe.

MpumeuyaHune— O603HaYEHUNA ANA NAHENN U3 AEPEBAHHBIX 3NEMEHTOB.
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N
D" "R Cvrin

 Wany

"o Cvpn

PanY
Wl

a) b)
a — BuA; b — ceveHne; T — ropusoHTanNbHbIN 3MEMEHT pambl; 2 — AWAroHanbHbIN 3NEeMEHT pambl

PucyHok 13 — PacueT gepeBsiHHbIX pam

Tab6nwuya 3— Mogynu casura Cyp n Cyg Y310B KpenneHns AepeBsHHbIX pam

Tun anemeHTa kpenneHus WrucpTt, H/mm Bont, H/mm
250 340"
11d° 150°

d — OnameTp wtundta unm 6onta, Mm.

9.4.2.4.3 WNgeanbHas XeCcTKOCTb NpY cABUre ANs BepTUKanbHbIX 31IEMEHTOB, packperneHHbIX pacTaHy-
TbIMW CTEPXKHAMMN

MaeanbHyo XXecTKOCTb MpU caBUre Ans psiaa BepTuKarbHbIX 31IEMEHTOB, pacKkpeneHHbIX PacTsHY TbIMA
CTEPXHAMU, PACCHUTLIBAIOT B COOTBETCTBUM € 9.4.2.4.1 Npu 3Ha4YeHUu 3, paBHom 2,0.

9.4.2.5 Ycunusa n MOMEHThI

9.4.2.5.1 MpuaaHue xecTKoCTM CBODBOAHOCTOSALMM pelleTyaTbiM GalluHaM.

Cesa3n ans packpenneHns cBobogHOCTOsALWEN pewweTyaTon 6aHu MOryT ObITb paccyiTaHbl B COOT-
BETCTBUWW C MONEepeYHon cunoi Hy, BelM1CNsieMolt NyTeM 3aMeHbl BCeit baLliHu cTepxHeM. Mpun aToM criegyet
NpoBepsATb YCTOMUYNBOCTb BCEX CXATbIX 3NIEMEHTOB, NPUHUMAsi PaACCTOSIHNSA MeXay Y3NoBbIMUA ToYKamMu B
KayecTBe pacyeTHbIX AfUH (CM. pUcyHok 12).

PacueTHoe 3HauyeHue nonepeyvHon cunel Ha bawwHo Hy, ocHoBaHHOe Ha guddepeHLmnansHOM ypaBHe-
HWUW BTOPOTO NopsKa, COOTBETCTBYHOLLEe pacyeTHOMY 3HaYEHUIO YCUITUIA B CBASAX, PACCUHUTbLIBAKOT NO ypaBHe-
Huto (25):

Hy = Hy+Ng-tgo (25)

1{&) ’
Ncr
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rae N_. — kpuTudeckas Harpyska (Harpyska pasBeTBrneHus1) Ha 6allHio, onpeaensemas rno ypasHeHuo (26):
cr

-_ 1 26
M= (26)

Su N
rae N, — kpuTudeckas (Oineposa) Harpyska, npu KOTOPOW MNPOUCXOAWUT ynpyrasi noTepsi yCTOMUUBOCTU
6aluHu;
N, — pacueTHoe 3HauyeHNe CyMMbl CXXMMAaIOLLINX CUTT;
H; — cymma pacyeTHbIX 3HaYeHUI NoNepeyHbIX CUI COrNacHo Teopuy NeEpBOro NOpSAAKa, BO3HAKAIOLLMX
OT BHELUHEN Harpysku, MpUnoXeHHon B BepxXHen 4acTn packpenneHHOW CEeKLUN KOHCTPYKLIAY;
S,y — vaeanbHas )XecTKoCTb Npu casure (M. 9.4.2.4);
¢ — nonepeyHoe oTkIMoHeHue (cm. 9.3.4.2).
Co0TBETCTBYIOLLMIA MOMEHT MY paccHUTLIBAIOT NO ypaBHEHWO (27):
My =Hj -h, 27)
rae Hy — nonepeyHas cuna, ocHoBaHHas Ha anddepeHUnansHOM ypaBHEHUM BTOPOro Nopsiika, pacCuuUThbl-
Baemasi o ypaBHeHuto (25);
h — o6wwas BeicoTa 6aLHu;
M7 — pacuyeTHoe 3Ha4eHune usrndaroLero MoMeHTa Ha OCHOBE TEOPUM BTOPOro Nopsaka.
9.4.2.5.2 MpuaaHue xecTKkocTu pelleTyaTbiM 6ankam
lopusoHTanbHoe packpenneHne peweTyaTbix 6anok MoxeT BbITb NPUMEHEHO B Cryvasnx, korga cymma
naeanbHbIX XeCTKOCTEN NPy cABUre AnNa BCeX NPOMeXyTOYHbIX nonepeyHbix cBasen T S, npesbiwaeT 40 %
CYMMbI BepTUKanbHbIX CUA, AEACTBYIOWMX Ha rpynny peweTtyaTbix 6anok. CooTBETCTBYIOLWAA CUCTEMA CBA3EN
nokasaHa Ha pucyHke 10. 3To ycnosue MoxeT BbITb 3anucaHo cneayoLm o6pasom:

> Siu > 04V, (28)
rge Vd — CyMMa BCeX pacCHeTHbIX BepTUKasrbHbIX HAarpy3oK Ha rpynny pewietdatbiX 63110»(;
Sid — naeanbHada XXeCTKOCTb NpU casure Ana ropusoHTanbHbIX cBA3en MexXay pewetdyaTbiMn 6ankamu.

PacyeTHoe 3HaueHue ycunus B CBA3AX MeXAY BEPXHUMU Nosicamm pelueTyaTbix 6anok Hy onpeaensiot
Mo ypasHeHuto (29):

"o I (29)

rae | — nponet peweTyaTon 6anku;
€ — M3rnbHble OTKNIOHeHUs B cooTBeTCTBUM C 9.3.4.1;
N4 — cymma MakcumMarbHbIX pacqeTHBIX CKUMAIOLLIMX CUI B BEPXHUX Mosicax pelleTyaThixX 6anok;
N, — KpuTudeckas Harpyska (Harpyska paseeTBrieHus ) Ha 6alliHio, onpeaensemas no ypasHeHuio (26).
CooTBeTCTBYIOLWNIA U3rMBAIOLLMA MOMEHT B rOPU3OHTAaNbHOM NMOCKOCTU B cepeauHe nponeta M” pac-
CYMTBIBaLOT No ypasHeHuto (30):
M=H (30)

T
9.5 XapakTepuctuueckue 3Ha4eHUs CONPOTUBMEHUN U KO PULIMEHTLI TPEHUA

9.5.1 O6wme nonoxeHus

PacuyeTHble 3HaueHUs CONPOTUBIIEHNS CTalNbHbIX UM aNtOMUHUEBLIX 311IEMEHTOB CreayeT BblYUCNAT,
MpUHMMas 3HadeHMe YacTHOro koadduLmeHTa vy, paBHbIM 1,1, ecniv He ykasaHo nHoe.

9.5.2 XapaKkrepucTuyeckue 3Ha4eHuUs, onpegensieMble NyTeM UCNbITAHUNA

Mpun oTCyTCTBMM AOCTOBEPHOWN MHPOPMALUN O XapaKTepUCTUYECKNX 3HaYeHNsIX NapaMeTpoB paccMmart-
puBaeMoro matepuvana 1unuM KOMMOHeHTa 3TU 3HaJYeHNsi crieqyeT ycTaHaBnMBaTb NyTeM NposedeHWUs UCMbl-
TaHW B COOTBETCTBUM CO CTaHAapTamMu Ha ucneitaHus. Mpu npoBegeHUM UCTbITAHUA criedyeT yYuTbIBaTb
nonoxenust EH 12811-3.

9.5.3 CoeauHuTenbHbIe MYy ThI, cOOTBETCTBYIOWMUE EH 74-1

XapakTepucTuyeckue 3Ha4eHUs NapameTpoB CoeNHUTENbHBIX MydhT, COOTBETCTBYHOLWUX TpeBoBaHNAM
EH 74-1, npuBeneHsl B Tabnuue 4.
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T abnuuya 4 — XapakrepucTuiecknue 3Ha4€HUs1 CONPOTUBIIEHUI COEANHUTENBHBIX MydT R«

Xapakrepuctuieckoe sHaueHue

Tun coeauHuTEnsHOW MyddThI ConpoTtusnenue
Knacc A Knacc B Knacc AA Knacc BB
Ycunve npockanb3abiBanus Fg, kH 10,0 15,0 15,0 25,0
Yrnoeasi mydta (ans coe- .
QVHEHMsi  noA  NPAMBIM WarmbGaiowmii MoMmeHT Mg, kH - m — 0,8 — —
yrnom) (RA) Ycunve otpbiBa Fy, kH 20,0 30,0 — —
KpyTaiwmii MOMeHT Mz, kKH - m — 0,13 — —
CrbikoBouHan mydta dpuk- | Yeunue npockanbabiBaHus Fs g, kH 6,0 9,0 — —
uvokHoro Tna (SF) Narmbaiowmit MoMeHT Mg, kH - M — 1,4 — —
MoBopoTHasn mydTa (SW) Ycunue npockanb3abiBaHusa Fs g, kH 10,0 15,0 — —
MapannensHas mydta (PA) | Yeunue npockanb3abiBanus Fgy, kH 10,0 15,0 — —

Mpumedanun e — O603HaYEeHUsI NpUBeAEHb! HA PUCYHKe 14.

a) Yrnosas MyTa Ansi COeANHEHUs noa NPAMBLIM Yriom b) CTbikoBOuHast MydiTa (PPUKLIMOHHOIO TUNA
1 — Tpyba 1; 2 — Tpyba 2; $ — npockanbabiBaHUe; p — ycunue oTpbisa; B — usrmbatowmii narnb; T — kpyTALLMIA MOMEHT

PucyHok 14 — Harpy3ku Ha coeguHuTenbHble My Thbl

9.5.4 CTtanbHble perynupyemsbie AO0MKpaThbl

Mpu OTCYTCTBUM HEeoBGXOAUMBIX AaHHLIX B CTaHAapTax, npuBefdeHHbIX B 6.2.1, xapaktepuctuyeckue
3HaYeHUs cneayeT ycTaHaBnMBaTb HA OCHOBaHWUW PacYeTOB UMK UCTIBITAHWUA.

9.5.5 CtanbHble perynupyemble Tefleckonuyeckue CTomku

XapakTepuctudeckue sHadyeHUs napaMeTpoB CTOEK, COOTBETCTBYOLWMX TpebosaHuaM EH 1065, cneayeTt
MPUHUMATL COrfacHo yKasaHHOMY cTaHAapTy.

9.5.6 Hecywue 6awHu

XapakTtepuctudeckme 3HauyeHUst napameTpoB Hecywux baleH, Ha KoTopble pacnpocTpaHseTcs
EH 12813, ponyckaeTcs onpeaensitb OAHUM U3 METOA0B, YCTaHOBMEHHBIX B YKasaHHOM cTaHAapTe.

9.5.7 PacTAHyTble CTepXHU

XapakTepuctuieckme 3HauyeHUs1 CONpOTUBNEHNUA PacTAHYTBIX CTEPXKHEN AONYCKaeTCsl pacCUUTBIBATL Ha
OCHOBaHWWN XapaKTepucTUYEeCKOro 3Ha4YeHua npegena TekydecTu Matepuana, a Taikke 3HadeHust nnowaau
pe3bGbl 1 MUHUMANbLHOW NJoWaaun NonepedHoro ceYeHUs CTePXKHS, NpUHUMas BO BHUMaHWe MeHbluee U3
3Ha4YEeHWUI.
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9.5.8 Tpy6blc oTBEpCTUAMMU

XapaKTepucTuyeckne sHauyeHUsa napamMeTpoB crnedyeT ycTaHaBnuBaTh B cooTseTcTeUM ¢ EH 1065:1998
(npunoxeHue A).

9.5.9 3axumbl gnsa 6anok

XapakTepucTmyeckne sHaueH1Us ConpoTUBIEHWUI criegyeT ycTaHaBnMBaTh NyTeM UCTbITaHUIA.

MpumeyaHme— 3axumsl Ans Ganok cCOeanHAOT mexay cobol cTanbHble KOHCTPYKTUBHbIE SMEMEHTbl C
ronkamu NocpeacTBOM TPEHUS.

9.5.10 TpeHue

KoahdnumeHTbl TpEHNS MOTYT BbITb MONYyYeHbl U3 HECKOSBbKMX PasnUYHBIX UICTOYHUKOB. B cnyyae ecnu
koacbbULNEHT TPeHNs NpeacTaBneH CBOUMM MUHUMATbHBIM U MakCUMarbHbIM 3Ha4YEHUAMU, MUHUMaIbHOe
3HaveHue koadbduLMeHTa cneagyeT NPUMEHATb, €CN CONMPOTUBIIEHNE TPEHMIO ABNAETCS CTabUNU3NPYoLWMM,
a MakcumanbHOe — eCv CONPOTUBIEHWE TPEHUIO IBMAETCA 4ecTabunmsnpyowmm.

[TpwnmedyaHune— HekoTopble 3Ha4eHNS KOIPDULMEHTOB TPEHNUS NPUBEAEHbI B MPUINOXeHnUK B.

9.5.11 OcHoBaHusA

XapakTepucTuyeckne 3HayeHus napaMetpoB rPYHTOB YCTaHaBMnMBalOT MO COOTBETCTBYHOLUMM CTaH-
JapTtam.

9.5.12 [lepeBsiHHble onany6o4Hble 6anku 3aBoACKOro U3roTOBNeHUA

XapakTepuctumyeckne 3HavyeHus napameTpoB AepeBsiHHbIX onanyGouHbIX Ganok, coOTBETCTBYIOLMX
EH 13377, npuHumaltoT cornacHo TpeboBaHuaM ykasaHHOTo cTaHaapTa.
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MpunoxeHne A
(cnpaBo4Hoe)

CeA3b cTaHAapTa ¢ paboTaMu Ha CTPOUTEeNbLHON NnoLwanke

HacTosiwuii cTaHgapT OCHOBbLIBAETCS HA CeAyoWwmux AoNYyLWEHNAX, YKasaHHbIX B COOTBE TCTBYIOLLMX €BPOKOAAX:

a) npepocTaeneHbl UHMOPMaLUsA MO CTPOUTENbLCTBY, YepTexu, cnocob ycTaHOBKM M apyrasi Heobxoaumas
uHcopmaums (cm. 9.1.3);

b) npoekTHble JONyLWEHNs, OTHOCALWMECS K YCIIOBUSIM CTPOUTENbHON MIOLLAZKN, COOTBETCTBYIOT (DakTNYECKUM
YCINOBUSIM;

c) Bce paboTbl, OTHOCSILLMECS K CTPOUTENBHBLIM fecaM (Hanpumep, yCTaHoBKa onanybku, CTPOUTENbHbIX NECOB,
NnocrneaoBaTeNbHOCTb BbINOMHEHNUST BETOHHbLIX paboT, YCTPOWCTBO (DyHAAMEHTOB), hakTUHeckn CornacoBaHbl ApYr C
Opyrom;

d) maTtepuarnbl ¥ KOMNOHEHTbI COOTBETCTBYIOT TEXHUYECKMM XapaKkTepUCTUKaM, 3anoXeHHbIM B npoekTe [cm. 9.1.1,
nepeuncreHue 6)];

€) cMoHTUpoBaHHble OK npoBepeHbl Ha BCeX HEOGXOAMMbIX 3Tanax paboT u COOTBETCTBYIOT MPOEKTY.

YKazaHHble MeponprsiTUsi 4OJKHbI KOOPAUHMPOBATBLCS COOTBETCTBYOW MM 0Opa3om.
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MpunoxeHue B
(cnpaBouHoe)

KoacpthbnumeHTb! TpeHus

3HaueHnus koadpuumneHTa TpeHust u Anst pasnuyHbIX COYeTaHU MaTepuarnos npueeaeHbl B Tabnuue B.1. Yka-
3aHHblE 3HaYeHMA OCHOBaHbI Ha pe3ynbTaTax uccneaoBaHui, nposeaeHHbIX B PeaepatusHomn Pecnybnuke MNepmanun.

Ta6nwuua B.1— KoahduumeHT TpeHnsa p Ans pasnuyHbiX COYETaHWUi MaTepuanos

KoadbduumeHT TpeHus p
CouetaHne CTpOUTEeNbHbIX MaTtepuanos
MakcumanbHbIA MuHumanbHbIA
OpeBecuHa/apeBecuHa: E =3
- MOBEPXHOCTb TPEHUA napar- E——-—p———

1 nenbHa BONOKHaM 10 0.4
- MOBEPXHOCTb TPEHUA nepneHan- R ! !
KynAipHa BOMOKHaM == —

IpeBecuHa/apeBecuHa: @
- MMHAMYM oOfHa MNOBEPXHOCTb

2 TpeHus pacnonaraetcs nog nps- 1,0 0,6
MbIM YTTIOM K BOMOKHaM (cpes unm
TopeL aepeBsiHHoro Gpyca) E———-——»>——

a) b)

3 OpeBecuHa/ctanb 1,2 0,5

4 OpeBecuHa/6eToH 1,0 0,8

5 Cranb/ctanb 0,8 0,2

6 Cranb/6eToH 04 0,3

7 Cranb/pacTtBopHas nocrenb 1,0 0,5

8 BeToH/6eToH 1,0 0,5

XapakrepucTuyeckue 3HayeHus koadpduLmMeHTa TpeHUa AonyckaeTca NpUHUMaTb Ha OCHOBaAHWU ApYrux uccre-
OOBaHUNA.
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Mpunoxenvne OA
(cnpaBoyvHOe)

CBefieHMA 0 COOTBETCTBUU CChINOYHbIX €BPONEeNCKUX CTaHAapToB
HauyUOHanbHbIM U MeXrocyaapCcTtBeHHbIM CTaHOapTam

Ta6nuuya OAA

O60o3HaveHne CCbINOYHOro CreneHb OB603Ha4YeHUe 1 HAMMEHOBaHUe COOTBETCTBYHOLLErO HALMOHANBHOIO,
€eBpOoneckoro craHaapra COOTBETCTBUSA MEXrocyjapCTBEHHOIo cTaHaapTa
EN 74-1 — *
prEN 74-2 — *
EN 74-3 — *
EN 1065:1998 — *
EN 1090-2:2008+A1:2011 IDT FOCT P 57351—2016/EN 1090-2:2008+A1:2011 «KoHcTpyKkummn
cTanbHble cTponTenbHble. ObWmMe TEXHUYECKNe YCNoBUSI»
EN 1090-3:2008 IDT FOCT P 57352—2016/EN 1090-3:2008 «KoHCTpykUuMmn antoMmvHue-
Bble cTpouTenbHble. O6LMe TEXHUYECKME YCIIOBUSA»
EN 1990 NEQ FOCT 27751—2014 «HageXHOCTb CTPOUTENbHbLIX KOHCTPYKLUMIA Y

ocHoBaHUN. OCHOBHbIE MOMOXEHUsI»

EN 1991 (Bce yacTn)

*

EN 1993-1-1:2005

*

EN 1997 (Bce vacTtn)

*

EN 1998 (Bce vacTn)

EN 1999 (Bce vacTn)

EN 12810-1:2003

EN 12811-1:2003

EN 12811-3

EN 12813

EN ISO 13377

BETCTBUSA CTAHOAAPTOB:

- IDT — naeHTU4YHbIE CTAHAAPTbI;
- NEQ — HeskBMBaneHTHble CTaHOAPThI.

* COOTBETCTBYIOLNI HAUMOHATNBHBIN CTAaHOAPT OTCYTCTBYET.

MpwumedaHne— B HacToswel Tabnuue UCNoNb30BaHb! Criedytolme yeroBHble 0603HaYeHWsl CTENEHN COOT-
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(1]
(2]
(3]
(4]
(5]
(6]
(7]

(8]

30

Buénuorpadcus

EN 39 Systemunabhdngige Stahlrohre fiir die Verwendung in Trag- und Arbeitsgeristen — Technische
Lieferbedingungen (TpyObl cTanbHble ANst CTPOUTENBbHBIX NECOB. TeXHUYECKMEe YCIOBUSI MOCTaBKN)

EN 1992 Eurocode 2: Bemessung und Konstruktion von Stahlbeton — und Spannbetontragwerken [Espokop, 2.
MpoekTnpoBaHmne xene3obeTOHHbLIX KOHCTPYKLUWIA (BCE YacTu)]

EN 1994 Eurocode 4: Bemessung und Konstruktion von Verbundtragwerken aus Stahl und Beton [EBpokog 4.
MpoekTnpoBaHne cTanexene3obeToOHHbIX KOHCTPYKUMN (BCe YacTu)]

EN 1995 Eurocode 5: Bemessung und Konstruktion von Holzbauten [EBpokoa 5. MpoekTtupoBaHne aepeBaAHHbIX
KOHCTPYKUMI (BCe YacTu)]

EN 1996 Eurocode 6: Bemessung und Konstruktion von Mauerwerksbauten [EBpokoa 6. MMpoektupoBaHue
KaMeHHbIX KOHCTPYKLMI (BCe YacTu)]

DIN 18218:1980* Frischbetondruck auf lotrechte Schalungen (Cmech 6eToHHan cBexenpurotosneHHas. [laene-
HVe Ha BEPTUKamNbHYIO onany6bky)

CIRIA Report No. 108, Concrete pressure on formwork, 1985

(OTuet Ne 108, laBneHne 6eToHa Ha onanybky, 1985)

Manual de Technologie: Coffrage; CIB-FIB-CEB 27-98-83

(TexHonornueckoe pykosoacTteo: Onany6ka; CIB-FIB-CEB 27-98-83)

* OtmeHeH. Oevicteyet DIN 18218:2010.
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