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06 yrBepaxkaeHun csoaa npaBui «KoHCTpykuun nepeBsiHHbIE KileeHbIE
Ha BKJIEeHHbIX cTep:kHAX. MeToabl pacueTay

B coorserctBum ¢ IlpaBuimamu pa3paboTKH, yTBEPXKIEHMS, OILyOIMKOBAHUS,
U3MEHEHHS W OTMEHBl CBOZOB TMpaBWJI, YTBEPXKAEHHBIMU IIOCTAHOBIEHHEM
IlpaButensctBa Poccuiickon @epepauun ot 1| mons 2016 1. Ne 624,
noamyHktoM 5.2.9 myHkta 5 IlomoxeHus o MUHHCTEPCTBE CTPOUTEILCTBA
1 KAIHAIIHO-KOMMYHAaIBHOTo X03siiicTBa Poccuiickoit ®enepanuu, yTBEpKASHHOTO
nocraHoBieHreM IIpaBurensctBa Poccmiickoit @enepanmu ot 18 HOA6ps 2013 1.
Ne 1038, mymxkrom 78 IDnana pa3paGOTKM ¥ YTBEPXKIEHHS CBOJOB IIPABUII
U aKTyalM3allud paHee YTBEPXKAEHHBIX CTPOUTENBHBIX HOPM M  IIpPaBHI,
cBomoB ImpasBuin Ha 2017 TI., yTBEpXKXAEGHHOro IpukazoM MuHHCTEpCTBA
CTPOMTENILCTBA M IKHJIMIIHO-KOMMYHAIBHOIO Xxo3siicTBa Pocculickoin ®@enepanuu
or 14 pexabps 2016 r. Ne 940/mp ¢ W3MEHEHUSIMH, BHECEHHBIMH MPUKa3aMU
MunucTepcTBa  CTPOMTENBCTBA M O KWIMIIHO-KOMMYHAJIBHOTO  X03fiCTBa
Poccuiickoit ®enepauun ot 6 mapra 2017 r. Ne 605/mp, ot 3 ampens 2017 r.
Ne 670/mp, ot 13 oxtabps 2017 r. Ne 1428/mp, n p i K 2 3 bI B A 10:

l. VYTBepauTh U BBECTH B JeHcTBUe depe3 6 MeCALEB CO ITHS W3IAHUS
HACTOSINEro IIpMKa3a IpuiIaraeMsli cBOX IpaBuil «KOHCTpYKIMM [epeBSHHBIE
KJIeeHble Ha BKJIEEHHBIX CTepXKHSIX. MeTONbI pacyeray.

2. JenapTaMeHTy IrpafoCTPOUTENBHON NeITEIHHOCTH U apXUTEKTYPEL:

a) B TeueHHe 15 muHell co MHA M3IaHWA [PHKa3a HANPABHTH yTBEPXKIECHHBIN
cBon  mpaBuil  «KOHCTpYKIMH  HEepeBSHHBIE  KJ€eHble Ha  BKJIEEHHBIX
CTepXHsAX. MeToapl pacyera» Ha PpETUCTPAlldI0 B HAIWOHANBHBIH Opra
Poccuiickor Oenepanuy 10 CTaHAAPTH3AIMY;
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6) obecrmeunts omybimkoBaHHEe Ha odHImMaTbHOM caiite MuncTpos Poccun
B HHQOPMAIIMOHHO-TETeKOMMYHHKAI[MOHHOH  cetd  «MHTepHeT»  TeKCTa
YTBEPXKAEHHOTO CBOZA IpaBuil «KOHCTpYKIIMU NepeBsHHbIE KI€EeHbIe Ha BKIEEHHBIX
CTepXHAX. MeTozbl pacueTa» B 3JIeKTPOHHO-IH(poBoH dopme B Teyenre 10 mmeit
CO ITHS PETHCTPAIlMK CBOJAA MPaBHJI HAIMOHAIBHBEIM opraHoMm Poccuiickoit Deneparum
II0 CTaHJApTU3aIUH.

3.  KouTpons 3a HCIONHEHHWEM HACTOSIIETO IIPHKA3a  BO3JIOXKHTE
Ha 3aMeCcTHUTeNII MUHHCTpa CTPOUTENHCTBA H IKHIHITHO-KOMMYHAILHOIO X03SMCTBa
Poccuiickont @enepannu X./l. Masnusaposa.
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CIT 382.1325800.2017
HpeauciioBue

Caenenus o cBojie NpaBuJI

1 UICTTIOJIHUTEJIb — AxkunonepHoe o61iectBo «Hayuno-uccinegoBaTenbckuit
neHTp «CrpoutenbetBo» (AO «HUILL «CtpoutensctBoy») — LIeHTpanbHbBIN Hay4HO-
UCCIIEIOBATENbCKUI HHCTUTYT CTPOUTENBHBIX KOHCTpYKIM uM. B.A. Kyuepenko
(IHUHCK um. B.A. KydepeHnko)

2 BHECEH Texnuueckum KomuTeToM M0 craHaaptuzamuu TK 465
«CTpOUTETBCTBO»

3 IIOAI'OTOBIJIEH k yTtBepx)aeHuro /lemapramMeHTOM IpagoCTPOUTEIBLHON
JEATCIBHOCTH U apXUTEKTYypbl MUHUCTEPCTBA CTPOUTEIIBCTBA W  KUJIUIIHO-
KOMMYHaJILHOTO X03siiicTBa Poccuiickoit @eaeparuu (Munctpoit Poccun)

4 YTBEPXJEH npukazom MuHHCTEPCTBA CTPOUTENBCTBA U KUJIMIIHO-
KOMMYHaJIbHOTO x03sicTBa Poccuiickoit @enepanuu ot 20 nexkadbpst 2017 1. Ne
1688/mp u BBeneH B nerictBue ¢ 21 nrons 2018 r.

5 3APEI'UCTPUPOBAH ®enepaibHblM areHTCTBOM MO TEXHUYECKOMY
perynupoBanuio u merpoioruu (Poccrannapr)

6 BBEJIEH BIIEPBbBIE

B cryuae nepecmompa (3amenvt) unu ommenvl HACMOAWE20 C600a NPABUIL COOMBEMCMEYIOWee Y8eOOMIeHUe
b6ydem onybonuxkosano 6 ycmauosienHom nopsoke. Coomeemcmayowas ungopmayus, yeeooMieHue U MmeKcmobl
Pasmewaromes maxice 8 UHGOPMAYUOHHOI cucmeme 06ue20 Noab3068aHUsL — HA OPUYUATLHOM catime paspabomyuxa
(Muncmpou Poccuu) 6 cemu Unmepnem

© MuncTpoii Poccun, 2017

HacTosiuii  HOpMATHBHBIA JTOKYMEHT HE MOXET OBITh IOJHOCTBIO WJIM YAacTUYHO BOCIIPOU3BEICH,
TUPaXHUPOBAH M PACIPOCTPaHEH B KaueCTBE O(QUIMATBHOTO M3IaHus Ha Tepputopuu Poccuiickoit Denepannu 0e3
paspeuienuss Munctpost Poccuun
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BBenenue

Hactosumii cBox mpaBuil pa3paboTaH B IENIIX IOBBIIMICHUS YPOBHS 0O€30MaCHOCTH B
3/1aHUSAX U COOPYNKEHMSIX JIIOJEH U COXPAHHOCTH MaTEpUANIbHBIX LIEHHOCTEM B COOTBETCTBUU C
dbenepanbapiMu 3akoHaMu OT 30 gexabps 2009 r. Ne 384-D3 «TexHUUYECKHH perIaMeHT O
0€30I1aCHOCTH 3[JaHUI U COOPYKEHUI», 0T 23 HOs0pst 2009 1. Ne 261-D3 «O0 sHEeprocoepekeHIH
U TOBBILICHUHM 3HepreTudeckoi 3()(PEeKTUBHOCTH W O BHECEHHM HM3MEHEHUN B OTHEJIbHbIC
3aKoHoOJaTeIbHble akThl Poccuiickoit ®enepannny», ot 22 utoiig 2008 . Ne 123-D3 «Texuundeckui
periaamMeHT o TpeOOBaHUAX MOXKAPHOI 0€30I1aCHOCTH».

[IpuBeneHHbIE B HACTOAIIEM CBOJIE MPaBUJ TPEOOBAHUS MO PACYETY U KOHCTPYUPOBAHUIO
Y3JI0BBIX COEAMHEHHUN 3JIEMEHTOB JE€PEBSIHHBIX KOHCTPYKIIUi, BBIIIOJIHEHHBIX C UCII0JIb30BAHUEM
BKJICEHHBIX CTEPKHEH, SBIISIIOTCS pa3BUTHEM OCHOBHBIX nojoxkeHuid CII 64.13330.2017 «CHull
11-25-80 «/lepeBsHHBIE KOHCTPYKIIUN.

Hactosammii cBoj mpaBuil SBJISETCS. HOPMAaTUBHBIM JOKYMEHTOM, HCIIOJNb3YEMbBIM MPHU
W3TOTOBJIEHUM, TPOeKTHpoBaHUH U npuMeHeHnn KK ¢ y310BbIMU CO€AMHEHUSIMHU Ha BKJIIEEHHBIX
CTEPIKHSX.

Pabora Beimonnena AO «HUL «CrpourtenscrBo» — HHUUCK um. B.A. Kyuepenko
(pyxoBomuTenb pa3pabOTKU — KaHI. TexH. HayK A.A. [locopenvyes, UCTIOMHUTEIN — JI-p TEXH.
Hayk, ipod. JL.M. Kosanvuyx, n-p texs. Hayk C.b. Typkosckuii, Kaua. TexH. HayK A./]. JlomaxuH,
KaH[. TexH. HayK FO.FO. Crasuxk, Kaun. TexH. HayK [1.H. Cmupnos, U.A. Konopawes, A.H. ITvanos,
H.C. Cononuyvin, B.O. Cmosinos, M.A. Qurumonos, K.A. Yemumenxo) npu yuactuu «HcTHTYTA
benrHUUCy (n-p texH. Hayk, npod. A.4. Haiiuyk) u CIIOIACY (n-p TexH. Hayk, npod. E.H.
Cepos).
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CBOJ ITPABHJI

KOHCTPYKIMU JEPEBSAHHBIE KJIEEHBIE HA BKIIEEHHbBIX CTEPKHAX
Mertoabl pacuera

Glued laminated wooden structures on glued rods. Calculation methods

JlaTta BBeaenns — 2018-06-21

1 ObaacTh NpMeHeHHsA

1.1 Hacrosmumii cBoJ IpaBUi pacpoCcTpaHsIeTcs Ha METO/Ibl pacyeTa U KOHCTPYMPOBAHUS
KJIeeHBIX JepeBsHHBIX KoHCTpyKimi (K/K) ¢ y3maMu Ha BKIIGEHHBIX CTEPKHSX, IPUMEHSECMBIX B
OOIIeCTBEHHOH, JKWIMIIHOM, MPOMBIIUIEHHOH M JIPYI'MX OTPACIsAX CTPOUTENbCTBA B HOBBIX,
IKCIUTYaTUPYEMBIX U PEKOHCTPYUPYEMBIX 3aHUAX U COOPYKECHUSIX.

1.2 Hacrosimuii cBoA mpaBuUJ HE PAaCHpPOCTPAHSETCs HA HNPOCKTHUPOBAHUE JIEPEBSIHHBIX
koHcTpykuui (JK) ruapoTexHHYeCKUX COOPYKEHUI, MOCTOB, PYHIAMEHTOB H CBaii.

2 HopMaTuBHbBIE CCHLIIKH

B Hacrosimiem cBoje NpaBUil KCIOJIB30BAHBI HOPMATHMBHBIE CCBUIKM Ha CIEIYIOIINE
JIOKYMEHTBI:

I'OCT 5781-82 Cranb ropsiuekaraHas A1 apMUPOBaHUS 5K€1€300€TOHHBIX KOHCTPYKLIUH.
TexHuueckue ycnoBus

['OCT 9077—-82 KBapu Mos1oThIHM IbIIEBUAHBIN. OOIIME TEXHUUECKNUE YCIOBUS

I'OCT 10587—-84 CMoJ1BI 2TTIOKCHHO-AMAHOBBIE HEOTBEPKACHHBIE. TeXHUUECKHUE YCIIOBUS

I'OCT 18288-87 Ilpon3BoacTBo jeconmibHOe. TepMUHBI U ONIpeIeIeHUS

['OCT 20850-2014 KoHcTpyKIu# AepeBsiHHbIE KileeHble Hecymmue. OOmie TeXHUYecKue
yCIIOBUS

['OCT 27751-2014 HaneXHOCTh CTPOMTEIbHBIX KOHCTPYKIHMH M OCHOBaHUNA. OCHOBHBIE
MOJIOXKEHHUS

I'OCT 30247.0-94 KoHCTpyKUIMH CTPOUTEIbHBIE. METObI UCIIBITAHUI HA OTHECTOUKOCTb.
OO6mme TpeboBaHuUsA

I'OCT 30247.1-94 KoHCTpYyKIIMM CTPOUTENbHBIE. METOIbI UCTIBITAHUI HA OTHECTOMKOCTD.
Hecymue n orpaxnaromme KOHCTPYKIIMU

I'OCT 31938-2012 Apmarypa KOMIIO3UTHAs TOJIMMEpPHAs JJIsi apMUPOBAHHUS OCTOHHBIX
KOHCTpYKLUH. O0IMe TEXHUYECKHE YCIOBUS

I'OCT 33080-2014 Konctpykunu nepeBsiHHbIE. Kitacchl MPOYHOCTH KOHCTPYKIIMOHHBIX
MUJIOMAaTEPHUAIIOB U METOJIbI UX OINPENETICHUS

I'OCT 33081-2014 KoncTpykuun AepeBSHHBbIE KieeHble Hecymue. Kiacchl mpoYyHOCTH
AJIEMEHTOB KOHCTPYKIMM U METOJIbI X OIPENETICHUS

I'OCT P 56705-2015 KoHCTpyKIuH JEepEeBSHHBIE [UII CTPOUTENHCTBA. TEpMHUHBI H
onpeaeneHus

I'OCT P 56710-2015 CoeauHeHnuss Ha BKIEEHHBIX CTEPKHAX [UIS JEPEBSHHBIX
KOHCTpyKUuH. Texnuueckue ycioBus

CIT 14.13330.2014 «CHuII I1-7-81* CrpoutenscTBO B celicMHUYECKUX paiioHax» (c
n3MeHneHueM Ne 1)

CIT16.13330.2017 «CHwuII 11-23-81* CTambHble KOHCTPYKITHI

HN3nanue opunuaabHoe
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CIT 382.1325800.2017
CII28.13330.2017 «CHulII 2.03.11-85 3amuTa cTpOUTENbHBIX KOHCTPYKLIUN OT KOPPO3UN»
CIT 63.13330.2012 «CHull 52-01-2003 beroHHble W >XKeI€300€TOHHBIC KOHCTPYKIIHH.
OcHoBHBIE TOI0KEHUD (¢ m3MeHeHussMU Ne 1, Ne 2, Ne 3)
CII 64.13330.2017 «CHuII I1-25-80 [epeBsiHHBIE KOHCTPYKIIUN» (¢ n3MeHeHneM Ne 1)
CIT 70.13330.2012 «CHull 3.03.01-87 Hecyme u orpaxiuaromme KOHCTPYKIHH» (C

u3meHeHussMu Ne 1, Ne 3)

pumeuanune — [Ipn moap30BaHNN HACTOSIIMM CBOIOM IIPABIJI LIEJIECOO0pPA3HO MPOBEPUTH JACHCTBUE
CCBUIOYHBIX [TOKYMEHTOB B HH(GOPMAIIMOHHON CHCTeMe OOIIero II0JNB30BaHMS — Ha OQUIMAIbHOM caifTe
(hemepaspHOTO OpraHa MCIIONHUTEIBHOI BIACTH B chepe cTaHTApTHU3AIMH B CeTH VHTEpHET WM 10 €XErogHOMY
I/IH(l)OpMaI_[I/IOHHOMy yKasaTejro ((HaHI/IOHaJ'II)HI)Ie CTaHaapTbI», KOTOpLIﬁ OHY6J'H/IKOB3H 0 COCTOSHHUIO Ha 1 SHBaps
TCKYIIEro rojia, U mo BBITYCKaM CKEMECAYHOIO I/IH(l)OpMaHI/IOHHOFO YKa3aTeisd ((HaL[I/IOHaJ'II)HLIe CTaHJapTbD» 3a
TeKyIlII/Iﬁ rond. Ecnu 3aMeHeH CChITOYHBIN AOKYMCHT, Ha KOTOpLIﬁ JaHa HEAaTUPOBaHHAsA CChIJIKA, TO PECKOMCHAYCTCA
HCIIOJIBb30BaTh [[eﬁCTByIOIIIyIO BEPCHIO 3TOI'0 JOKYMEHTA € YYE€TOM BCCX BHCCCHHBIX B JJAHHYIO BEPCUIO W3MEHEHUIM.
Ecan 3aMeHeH CCBUIOYHBIN JAOKYMCHT, Ha KOTOpLIﬁ JlaHa JaTupoBaHHas CChIJIKa, TO PCKOMCHAYCTCA UCIIOJIb30BATh
BEPCUIO 3TOTO JOKYMEHTa C YKa3aHHBIM BBIIIE TOJOM YTBepXKIeHMs (mpuHATHsA). Ecnu mocne yTBep:kaeHUs
HaCTOALICIO CBOAA IIpaBUJ B CCBHITOYHBINA JOKYMCHT, Ha KOTOpBIﬁ JaHa JaThupOBaHHasA CCblLIKA, BHCCCHO U3MCHCHHC,
3aTparuBaromIce MOJOKCHUEC, Ha KOTOPOC AaHa CChLIKA, TO 3TO IOJOXKCHHUE PEKOMCHAYCTCA NPUMCHATH 0e3 ydyera
JaHHOI'O UIBMCHCHHMA. Ecnu cculmounbIin JAOKYMCHT OTMCHCH 0e3 3aMCHBI, TO ITOJIOKCHUEC, B KOTOPOM JaHa CCbUIKA Ha
HCTO, pPCKOMCHAYCTCA NPUMCHATL B 4aCTH, HE 3anaFHBaIOHICI>i 9TY CCBUIKY. CBeZ[eHI/IH () ,Z[eﬁCTBHPI CBOJOB IIpaBUJI
nenecoodpa3Ho npoeeputh B OenepanbHOM HHPOPMATHOHHOM (DOHJE CTAaHIAPTOB.

3 TepMuHBI U onpeeIeHUs

B nacrosimem cBozae npasuin npumeHensl TepmuHbsl 1o 'OCT 18288, 'OCT P 56705, a
TAK)Ke CJICAYIOINE TEPMUHBI C COOTBETCTBYIOIIMMHU ONIPEAECIICHUAMU:

3.1 BKJIeeHHBIH cTep:keHb: CTep)KeHb M3 MaTepHalia MOBBIIIEHHOW MPOYHOCTH (CTajH,
JIIOMUHUEBOTO CIIJIaBa, KOMIIO3UTA U JIp.), BKICEHHBIH B IPOCBEPIIEHHOE B APEBECUHE OTBEPCTHE.

3.2 HakJIOHHBIH cTep:KeHb: CTepXKeHb, BKJICCHHBIH B OTBEPCTHE, TPOCBEPIICHHOE B
JIPEBECHHE IIOJ1 YTJIOM K BOJIOKHAM.

3.3 momepeyHoe apMHMpOBaHHe: APMHPOBAaHUE JEPEBSIHHBIX KOHCTPYKIMHA HAKJIOHHO
BKJICEHHBIMU CTEPKHAMU.

3.4 momnepeyHbIii cTepKeHb: HaKIIOHHO BKJICCHHBIH CTEP)KEHb IMPH YyIJIe HAKIOHA K
BosiokHam (90 £ 20)°.

4 CokpaieHusi 4 0003HaAYEHUSI

4.1 B Hacros11eM cBOJi€ MPaBUJI IPUMEHEHBI CIEAYIOIINE COKPALCHUS:

JK — nepeBsiHHbIE KOHCTPYKIIMH;

JIIK (LVL) — KOHCTpYyKIIMH KJIeEHbIC U3 LIMOHA,

KJIK — xiieeHble 1epeBsIHHbIE KOHCTPYKIUU.

4.2 O0o3HaueHHns

B HacTos1emM cBojie mpaBHl IPUMEHEHBI CIeAyIoIIe 0003HAUEHUS:

4.2.1 Ycniaus oT BHEIIHUX HATPY30K U BO3CHCTBHI B IONIEPEYHOM CEYCHHH JJIeMEHTa

M — n3ru0aronuii MOMEHT,

N — npononbHas cuia;

Q — monepeyHas cuia.

4.2.2 XapakTepUCTUKH MATEPHAJIOB

Eo, E — Moayns ynpyroctu apeBecuHsl U (haHepbl BAOJIb BOJOKOH;

Ego — Moaynb ynipyroctu JpeBecuHbI U (haHephl MONEepPeK BOJIOKOH,

Go,90, G — MOynb CABHTA JIPEBECHHBI OTHOCHTEIIBHO OCEH, HAPaBICHHBIX BJIOJIb U TIOTIEPEK
BOJIOKOH,;

M — k03P GUIUEHT NPUBEACHUS K IPEBECHHE;

M, — K03 PULIMEHT, YyIUTHIBAIOIIUI BIUSHUE IPOMUTKH aHTHITUPEHAMH,

Mz — KO3 PHUITMEHT YCIOBUH IKCITyaTallMi KOHCTPYKIIUHA;
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My — K03 PULIMEHT, yIUTHIBAIOIINN ATUTEIBHYIO HATPY3KY;

Mo — KO3 PULUMEHT, YYUTHIBAIOIIUNA OCIA0JIEHUS] CEYEHUS PACTSHYTBIX M HM3rHOaeMbIX
AIIEMEHTOB,;

My — KOG GUIMEHT Nepexo/ia Ul PaCYETHBIX CONPOTUBICHUN COCHBI K COOTBETCTBYIOLIUM
3HAYEHHSIM JPYTUX MOPOJ APCBECUHBI,

Mec.c — KOO PUIMEHT, YIUTHIBAIOITUN CPOK CITYKOBI,

M; — K03 (HUIUEHT TeMIIepaTypHBIX YCIOBHIA;

Rec® — pacueTHOE CONMPOTHMBIEHHE KIEEBOrO LIBA BBIAECPIMBAHHMIO HMJIM MPOJABIMBAHHUIO
CTEpXKHEH, IPU BIAKHOCTHU JIpeBecUHbl 12 % 11 pekrMa HarpykeHust A, B COOPYXKEHHUSIX 2-TO
KJacca (GyHKIMOHAJIBHOIO Ha3HAYEHHUs, IIPU CPOKE IKCIUTyaTanuu He 6oinee 50 ser;

Rec.a — pacdeTHOE COMPOTHBIICEHUE KJIEEBOTO IIBA BBIACPTHBAHUIO WJIHM TPOJABIMBAHUIO
CTEp>KHs, BKJIEEHHOTO IIOJ] YIJIOM K BOJIOKHAM;

Rec.o — pacdeTHOE COMPOTHUBICHHE KIIEEBOTO IIBA BBIACPTHMBAHUIO WJIHM TPOJIABIMBAHUIO
CTEp>KH$, BKJIEEHHOT'O BJIOJIb BOJIOKOH;

Ru — pacdeTHOE CONPOTHBIICHUE IPEBECUHBI M3THOY BIOJIb BOJIOKOH;

Rp — pacueTHOE CONPOTHUBIIEHUE JPEBECUHBI PACTSKEHHUIO B/I0JIb BOJIOKOH;

Rpoo — pacyeTHOE COMPOTUBIICHUE IPEBECUHBI PACTSHKEHUIO TIONIEPEK BOJIOKOH;

Rc — pacueTHOe CONPOTUBIIEHHUE APEBECUHBI CXKATUIO BI0JIb BOJIOKOH;

Rcoo — pacueTHOe COPOTUBIICHHUE APEBECUHBI CKATHIO MONEPEK BOJIOKOH;

Rck — pacdeTHOE COMPOTHBIICHUE TPEBECHHBI CIIBUTY BJIOJIb BOJIOKOH;

Rem — pacyeTHOE CONPOTUBIIEHUE IPEBECUHBI CMITHIO BJIOJIb BOJIOKOH;

T — pacueTHast HecyIllasi CHIOCOOHOCTh CBSI3HU.

4.2.3 I'eomeTpruyecKre XapaKTEePUCTUKHA

b — mmpuHa nonepedHoro ceyeHus;

d — HOMHUHANBHBIA JUaMETp CTEPXKHEH apMaTypHO#l CTajH, aHKepOB, OONTOB, T'BO3JECH,
HIypyIIOB | Ip.;

dnh — IMameTp TOJOBKU BUHTA, IIypYIIa MM HAPYKHBIH AUAMETpP [Iali0bL;

do — TnameTp OTBEpPCTHS;

F — mutomaap momnepeyHoro ceueHust IeMEeHTa;

Fep — myIomma e monepevyHoro ceueHus IeMenTa OpyTTo;

Fur — IuI0Iaap monepeyHoro ceueHust 1eMeHTa HeTTo,

Fpaca — pacdeTHast II0IIA/Ib MTONEPEYHOTO CEUCHUS DJICMEHTA,

Fcx — pacdeTHast mioma s CKajablBaHuUs,

Few — pacdeTHast 110ma s CMATHS,

h — BeICOTa MONIEPEYHOTO CEUCHHS;

| — MOMEHT WHEPITUH MTOTIEPEYHOTO CEUEHUS DJIEMEHTA,

l6p — MOMEHT MHEPLIUHU MONIEPEUYHOT0 CEUEHUS dIIEMEHTa OpyTTO;

lur — MOMEHT WHEPITUH MTOTIEPEYHOTO CEUSHHS dJIEMEHTa HETTO,

Inp — IPUBEICHHBII MOMEHT MHEPIIMU MONIEPEYHOTO CEUCHHUS DIIEMEHTA,;

| — mposter, nvMHA 3IIEMEHTa,;

lo — pacueTHas [uIMHA DIIEMEHTa;

| — rryOuHa 3a/1e/IKy HaTeJIs;

|, — pacueTHas [UIMHA CTEPIKHS,

lew — ITMHA MJTOINAAKH CMSTHS;

I — paAnyC UHEPLUU CEUCHHUS;

S — cTaTHUYECKUII MOMEHT TIOTIEPEYHOTO CEUCHUS DIIEMEHTA,;

S'6p — cTaTUYECKUi MOMEHT OpPYTTO CABUTAEMON YaCTH MOMEPEUHOTO CEUEHUS 2JIEMEHTa,

S1 — paccTosiHME B/IOJTb BOJIOKOH MEXK/IY OCSIMH BKJIGEHHBIX CTEPKHEH;

S2 — paccTosiHuE MOTNepeK BOJIOKOH MEX/IY OCSIMH BKIICCHHBIX CTEPIKHEH;
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S3 — paccTosiHue 0T OOKOBOM TpaHM 10 OCH BKICCHHOT'O CTEPIKHS;
W — MOMEHT CONpOTUBIIECHUS MOMEPEUYHOTO CEYCHUS DIIEMEHTA,;
Whp — mIpuBeIeHHBI MOMEHT COTPOTUBIICHHUS TIONEPEYHOTO CEUCHUS HIIEMEHTA,;
Wpacy — pac4eTHBIII MOMEHT COIIPOTUBIICHUS MOMIEPEYHOTO CEYCHHS STIEMEHTA.
4.2.4 IIpoune OCHOBHBIEC XapAKTEePUCTHKH
f — mporu6 snemenTa;
Ke — k03¢ HUIIMEHT TOAATIMBOCTH COCTUHCHUH;
N — YKCIIO BUHTOB, IIYPYIIOB B COCAMHEHHH;
Npac — PACYETHOE YHCIIO BUHTOB, IIYPYIIOB B COCTMHEHHH;
Nw — PACYETHOE YHUCIIO LIBOB B DJIEMEHTE.

5 O0mme moJ1okeHns

5.1 Ilpu npoextupoBanuu KJIK Ha BKJIEEHHBIX CTEPXKHSX CIIEAYEeT PYKOBOJICTBOBATHCA
tpeboBanusimu CII 70.13330, mpexycMaTpuBaTh UX 3aIUTy OT YBIAKHEHHsI, OMOMOBPEXKACHHUS,
OT KOppo3uM (Uil KOHCTPYKLMH, SKCIUIyaTUPYEMBIX B YCIIOBUSIX arpecCUBHBIX CpE€l) B
COOTBETCTBUM C HOPMAaMH IO TMPOEKTUPOBAHUIO 3aIIUTHI CTPOUTEIBHBIX KOHCTPYKLHN OT
kopposuu CII 28.13330, oT Bo3ielicTBHS OTHS B ClIydae Mmokapa B COOTBETCTBHH ¢ [ 1], a Takxke ¢
Y4ETOM CEHCMUYECKIX BO3ICHCTBHI TP CTPOUTENLCTBE B celicMuueckux paiionax cormacuo CIIT
14.13330.

5.2 Jlomyckaercs ucnonb3oBaTh KK s yclioBUH MOCTOSHHOTO WM HMEPUOAMYECKOTO
JUTUTEIBHOTO HarpeBa (Temreparypa okpyxkaromero Bo3ayxa Beie 35 °C, Ho He 6osee 50 °C)
IIPU OTHOCUTENBHOM BIXKHOCTU BO3ayxa He MeHee 50 %.

5.3 Homroeunocts KJIK momkHa ObITH OOecriedeHa KOHCTPYKIIMOHHBIMH MEpaMH B
cootBeTcTBUH ¢ ykazanusmu CIT 64.13330.2017 (myukter 9.44-9.56) u, npu HEOOXOAUMOCTH,
3alUTHOM  OOpabOTKOM, TMpeAyCMaTpUBAIOIICH WX TMPeAOXpaHeHHUE OT  YBIAKHEHWS,
OMONOBPEXKIEHNUS M BO3ropaHus. [lekopaTHBHYIO OT/AEIKY M OTHe3almuTHyoo oOpabotky JIK
CJIETyeT BBIOJHSATh, KaK IPABUIIO, I1OCJI€ YCTPOHCTBA KPOBIIU.

6 TpeboBaHus K 3JieMeHTaM COeITMHEHUIi

6.1 TpeOoBanus K MaTepuaJaM y3JI0OBbIX COeIHHECHHU I

6.1.1 J{lnst m3roroBnenns KK crnemxyer npuMeHATs qpeBeCHHY MPEUMYIIECTBEHHO XBOHBIX
nopos. KadecTBo [peBecHHBI JOJKHO COOTBETCTBOBATh JOINOJIHHUTENBHBIM TpPEOOBAHUSM,
yka3aHHbIM B nipritoskeHnn b CIT 64.13330.2017.

[TpoyHOCTE OpPEBECHHBI COOTBETCTBYIOIIMX COPTOB WIJIM KJIACCOB IPOYHOCTH, a TaKKe
IPOYHOCTh KJIEEHBIX JJIEMEHTOB JOJKHBI OBITh HE HI)KE HOPMATHUBHBIX CONPOTHBICHUH,
npuBeieHHbIX B npuiioxkeHun B CIT 64.13330.2017.

B 3aBucHMMOCTH OT TeMmmepaTypHO-BIaXKHOCTHBIX YCJIOBUM JKCIUTyaTaluu (KJIacCoB
YCJIOBUI OKCIUTyaTalliu) CJledyeT MPEeIbSBIsATh TPEOOBaHMS K MaKCHMAIBHBIM 3HAYCHUSIM
HKCIUTYaTaIl[MOHHOM BIaKHOCTH APEBECHMHBI M YYUTHIBATH 3aBUCUMOCTH €€ MPOYHOCTU OT ITHX
3HAYCHUMN.

Kneenas npeecuna pomxHa ynosierBopsaTh TpeboBanusim 'OCT 20850, TOCT 33080,
I'OCT 33081.

6.1.2 Cnenyer m3rotoBysaTh JIIIK w3 mmoHa apeBeCHHBI XBOWHBIX TOPOJ WJIH OEpe3bl.
[Tpounoctes MK momkHa OBITh HE HM)KE€ HOPMATHUBHBIX COINPOTHBIICHHH, MPHUBEIECHHBIX B
npuioxennu B CIT 64.13330.

6.1.3 /Iy BKIICBAaHUS CTEPIKHEH CIIeIyeT MCIIOJIb30BaTh SMOKCUIHBIC KIIeH (PUIIOKEHHE
A). JI1st KOHCTPYKIIMIA, SKCIUTYaTHPYEMBIX MPH TEMIIEpaType OKPYKAIOIIEero BO3ayXa BhIlIe 35
°C, W npu HeoOXOAMMOCTH 00eCIIeYeHuUs MOBBIIIEHHON OrHECTOMKOCTH COEIMHEHHS CIeayeT
MIPUMEHSITh SMOKCUIHBIE KJIEH ¢ TemnepaTypoi crekiaoBanus 60 °C u BbIlIe.

4
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B03MOXXHOCTP UCTIONB30BaHUS IPYTUX THIIOB KJIest U BUJOB HAIIOJHHUTEIS [T BKICUBAHHUS
CTepKHEl NoiKHA ObITh OOOCHOBaHA COOTBETCTBYIOUIMMH HCIBITAHUSIMH C OIpEAeSIEHUEM
(U3UKO-MEXaHNIECKUX XaPAKTEPUCTHK M TEXHOJIOTHYHOCTH.

6.1.4 BiaxxHOCTb ApEBECUHBI MPU BKJICUBAHUM CTEP)KHEH MOJKHA OBITH B MHTEpBaJe OT §
% no 14 % B 3aBUCHMOCTH OT YCJIOBHUIl dKCIUTyaTanuu KOHCTpyKuuit (cMm. mpuioxenue A CII
64.13330.2017). He momyckaeTcst HCIIOIb30BaHUE BKJICCHHBIX CTEP)KHEH JIJIs1 KIICCHBIX MTAKETOB C
KOMIICHCAIITHOHHBIMH MPOPE3SIMH B CIIOSX.

6.1.5 /IluameTp oTBEpCTHS B IPEBECUHE JTOJDKEH MPEBBIIIATH:

- HOMUHAJIBHBINA JUaMeTp BKIJICHMBAEMOTO CTEPKHS U3 apMaTypbl IEPUOJUUECKOTO MPOGUIIS
kimaccoB A300-A600 gHa 4-6 mM;

- Hapy>KHbII TuaMeTp pe3bObl WM JUaMETp INIaJIKUX CTEp)KHEN U3 apMarypsl kiacca A240,
KpYIJIOM CTaJIM M KOMIIO3UTOB HAa 2 MM.

6.1.6 1nis cTanbHBIX 3JIEMEHTOB, UCIIOJIB3YEMBIX B y3JIaX Ha BKJICCHHBIX CTEP)KHSX, CIICAYeT
npuMeHATh ctanu B coorBeTcTBuM ¢ CII 16.13330 u apmarypusie ctanu B coorBercTBuu ¢ CII
63.13330. B coeanHeHUsX 371€MEHTOB KOHCTPYKIIHA, 9KCIUTYaTUPYEMBIX B YCIIOBUSX arpeCCHBHOM
M0 OTHOIIEHHIO K CTalli CPeibl, ClIeyeT UCIOIb30BaTh KOPPO3UOHHO-CTOMKHE CTAJIH.

6.1.7 B xommno3utHbIX KoHCTpYyKIMsax u3 KJIK u Oetona (9.6) ucnonb3yroT TsoKenblid 6eToH
kjaccoB B20 u Baie.

6.1.8 Jlns 3ammTHON 00paboTkm K marepuanbl ciieayeT BHIOMpATh B COOTBETCTBUH C
nonoxenusmu CIT 28.13330.

6.2 TpeGoBaHUsA K BKJIEMBAEMbIM CTEPKHIAM

6.2.1 JIns KOHCTpyKUMH Ha BKJIEEHHBIX CTEP)KHSAX CJIEAYET HCIOJb30BaTh CTEPKHU
HOBBIIIEHHON MPOYHOCTH U3 CTAJIH, ATFOMUHUEBBIX CIUIABOB, KOMIIO3UTOB U APYTHMX MaTepHasoB.

6.2.2 CranbHble CTEpKHM CIEAYET BBIOJHATH U3 apMaTypbl NEPUOAMYECKOTrO Mpouiis
kiaccoB A300-A600 m u3 kpyrioi cranu u apmaTypsl kiacca A240 ¢ Hape3kod Ha BCHO
pacdeTHyo JUHHY (TI1yOuHY) BKICHBAHUSL.

JlomyckaeTcsi MCIIOJIb30BaTh BBHICOKOMPOUYHYIO apMaTypy ¢ BUHTOBOW (opMoil mpoduis u
COOTBETCTBYIOIIMMH raiikaMu 0€3 CBapKH.

JI1s BKJIEEHHBIX Harejeil IOIMyCKaeTcsl UCIOJIb30BaTh KPYIUIYIO CTallb U apMaTypy Kiacca
A240 6e3 Hape3ku (pe3b0bi).

CrepkHM ~ MOTYT  OBITH  3allMLIEHBl  OT  KOPPO3MM  TalbBAHUYECKUM  WJIH
TepMOAU(y33MOHHBIM ITMHKOBAHUEM TOJIITUHON 10 60 MKM.

6.2.3 CrepXHU M3 aTIOMHMHHEBBIX CIUIABOB JOJDKHBI MMETh Hapes3Ky (pe3bOy) Ha BCIO
pacueTHyto AIuHY (TayOuHY) BKJIEUBaHUS.

6.2.4 Crep>XHH M3 KOMIIO3UTHBIX MAaTEpHUAJIOB CIEAYET BBINOJHATh U3 CTEKJIOIUIACTHKA,
0a3anbTOIUIACTHKA, YTIIETIACTUKA U IPYTUX KOMITIO3UTHBIX MaTepHaoB.

7 PacyeTHble XapaKTepHUCTUKH MaTepUAJIOB

7.1 Hopmatusnsle u pacuetHble conpotusienus K/IK u LK cnenyer npunumars o CII
64.13330.2017.

7.2 HopMaTUBHBIE U pacueTHBIE COTTPOTUBIICHUS CTEPKHEN U3 CTAJIbHON apMaTyphl CIIe1yeT
npuaumMats o CII 63.13330.2012.

7.3 HopMaTHBHBIE U pacUETHbIE COMPOTUBICHUS CTEP>KHEH M3 KOMIIO3UTHON MOJTUMEPHON
apMaTypbl ciIeAyeT OIpenessaTh C y4eTOM JTaHHBIX IO MpeiesiaM MPOYHOCTH, MPHUBEICHHBIX B
I'OCT 31938.

7.4 PacueTHOE CONPOTUBIEHUE KJIEEBOTO IIBA BBIACPTHBAHUIO WM IPOJABIMBAHUIO
CTEpXKHEN B KOHCTPYKLMSX U3 APEBECUHBI €], COCHBI WM JIUCTBEHHULBI €BPONEICKOM clleyeT
OTpeNeATh 10 (hopMyIie
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RBC = RABC m[m Hm|, (71)

rae Rsc* — pacueTHoe cONPOTHBIIEHHE BBLIEPIUBAHMIO WM MPOJABIMBAaHUIO cTepskHeil, MIla,
npuBeeHHOE B Tabmuie 7.1, BnaxHocThio 12 % /it peskuMa Harpy»KeHust A, COTJIacHO
Tabnuue 7.2, B COOPYXKEHHUSIX 2-TO Kjacca (PyHKIMOHAIBHOIO HAa3HAYEHHsI, COTJIAaCHO
npuioxenuto A CII 64.13330.2017, npu cpoxke 3kcrryarauuu 50 Jiet;
My — KOA(GGUIUEHT IIUTEIbHOW MPOYHOCTH, YUUTHIBAIOMIMM cOYeTaHUE NEHCTBYIOIINUX
HArpy30K, 3HaU€HUE KOTOPOTo CIIeyeT MPUHUMATH 110 Taduie 7.2;
IIm; — npousBenenue KO3 GHUIMEHTOB yCa0BHi paboTsI (7.5).

Taomnunga 7.1

PacuerHoe
Hanpasnenue BkiienBaHus CTEPKHA OTHOCUTEIBHO
b
O6o03HaueHMe COIIPOTHBIICHHE
HaIpPaBJIECHUIO BOJIOKOH
MIla
1 Baosb BOJIOKOH R0 3,2
2 Tlox yriioM K BOJIOKHAM RA be o 6,0
Tabaunma 7.2
IIpuBeneHHOE Koadppunment
O6o3HaueHue pUBEA Olinzn H
. pacdeTHoe BpeMsl | JUINTENbHOMN
pexxuma CoueTaHus IEHCTBYIOIUX HATPY30K .
JEHCTBUS HATPY3KH, | TPOYHOCTH
Harpy»KeHus
C mun
A JIuneliHo Bo3pacTarolasi Harpy3Ka npu
CTaHJAPTHBIX MAITUHHBIX UCIBITAHIIX 1-10 1,0
b CoBMecTHOE IENCTBUE ITIOCTOSIHHON U
JUINTENIbHON BPEMEHHON Harpy30K, HalpssKeHHe
0T KOTOpHIX npeBbimacT 80 % momHoro
HANpPsDKEHUS B DJIEMEHTaX KOHCTPYKIHN OT BCEX
HATPY30K 108-10° 0,53
B CoBMECTHOE JIEUCTBUE IMMOCTOSTHHOU U
KpPaTKOBPEMEHHOI CHETrOBOI HArpy30K 105-107 0,66
r CoBMeCTHOE IEWCTBUE ITOCTOSTHHON U
KPaTKOBPEMEHHOW BETPOBOW U (HMJIM) MOHTaXHOU
HATPY30K 10°-10* 0,8
Ji| CoBMeCTHOE JICUCTBHUE TTOCTOSHHON U
CEeICMHMYECKON HArPy30K 10-10? 0,92
E JlelicTBrie UMITyTBCUBHBIX U yJITAPHBIX HATPY30K 101108 1,1-1,35
XK CoBMECTHOE IEUCTBUE IMMOCTOSTHHOU U
KpaTKOBPEMEHHOI CHETOBOM HAarpy30K B
YCIIOBHSIX MOKapa 10%-10* 0,8
)41 J1st onop BO3TyIIHBIX JIMHUM 3JIEKTporepeauu —
roJoJieHas, MOHTaXXHasl, BETPOBasl IpH
roJIoNe/ie, OT TSHXKEHHUS TIPOBOJIOB MPH
TEMIIEpPAType HUKE CPEHEr0I0BON 10*-10° 0,85
K J71st onop BO3TYIIHBIX JIMHUM 3JIEKTporepeiauu —
1pH OOPBIBE IPOBOJIOB M TPOCOB 101-10? 1,1

PacueTHbIe COMPOTUBIICHUS BbIIEPIUBAHMIO HIIH IIPOIABIMBAHKIO cTepskHei R s apyrux
MIOPOJ] IPEBECHHBI YCTAHABIMBAIOT ITyTeM YMHOXKEHHsI 3HaYCHUH, IPUBEICHHBIX B Tadmume 7.1,
Ha repexoHbIe K03 (HUIIUEHTHI My, YKa3aHHbIE B Tabuuue 7.3.
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Tadbnunga 7.3

JpeBecHas mopoaa Koaddumment my,
XBOWHBIE
1 JIucTBeHHMIIA, KPOME EBPONECHCKOI 1,0
2 Kenp cubupckuii, kpome keapa KpacHosipckoro kpast 0,9
3 Kenp cubupckuii KpacHospckoro kpast 0,65
4 TIuxta 0,8
TBepabie TUCTBEHHBIC
5 y6 1,3
6 SIcenp, KieH, rpad 1,3
8 bepesa, Oyk 1,1
9 Bas, miibM 1,0
Msirkue JTuCcTBEHHBIE
10 Onbxa, auma, OCHHA, TOIOJIb 0,8

7.5 Ilpu ompenesieHu pacueTHOI'O CONMPOTUBIIEHUS B COOTBETCTBYIOIIUX CIYYasX CIEIyeT
IPUMEHATH KOAPPHUIIMEHTHI YCIOBUI paboTHI:

a) JUI Pa3IUYHBIX YCIOBHH SKCIUTyaTallMl KOHCTPYKIMNA — KOA(GGHUIHUEHT M;, yKa3aHHbIH B
Tabmuue 7.4;

0) KOHCTPYKLUH, 3KCIUTyaTUPYEMBbIX NPH YCTaHOBMBILEICS TeMmIepaType BO3JyXa HIKE
wiroc 35 °C, — koaddunment m; = 1; nmpu Temneparype mioc 50 °C — koaddurment m; = 0,8.
JU1s IpOMeKyTOUHBIX 3HAYCHUH TeMIiepaTypbl KOAQPHUIUEHT IPUHUMAIOT 110 MHTEPIIOJIALUHY;

B) 3JIEMEHTOB, IMOJBEPTHYTHIX TIYOOKOH NPOIMUTKE AHTUIUPEHAMH IIOJ JABICHHEM, —
ko3 durment m, = 0,9;

T') B 3aBUCUIMOCTH OT CPOKa CITy>KOBbI — K03 puumeHT Mec, yka3aHHslid B Tabmmme 7.5.

Taoaumga 7.4

Kiacc ycnoBuit akcruryaraum 1Anl 2 3 4
(tabmmma 1 CIT 64.13330.2017)
Koaddurmment m, 1 0,9 0,85 0,75

Taonuma 7.5

3naueHue kodpduuuenta Mec Npu
CpOKE CITyKObI COOPYXKEHHS

Buj1 HanpsKEHHOTO COCTOSHHUS
100 ner u
<50 et 75 nmer
boiee
N3ru6, cxxatue, CMsITHE BOJb U TIONEPEK BOJOKOH JAPSBECUHBI 1,0 0,9 0,8

[Ipuwmeuanue— 3HadeHuss KodpPUIUCHTA Mcc JUIA MPOMEKYTOUHBIX CPOKOB CIIYKOBI COOpPYKEHUS
NPUHUMAIOT 10 JIMHEHHOW MHTEPIOISILIUMU.

8 Pacuer coeqmHeHMit

8.1 O6mue yxkazaHus

8.1.1 JleiicTBytoI1ee Ha BKJICCHHBIN CTEP)KEHb YCHIIME HE TOJKHO MPEBBIIATh PACYETHOTO
3HAYEHUS HECYIel CIOCOOHOCTH BKJIEEHHOTO CTEPKHS 7.

8.1.2 Tlpu ompeneileHNH HeCyIlled CIIOCOOHOCTH BKJICCHHOTO CTEPXKHS 7 TPUHUMAIOT
MEHBIIIEE 3HAYEHUE W3 MPOYHOCTH KJIEEBOIO IIBAa HA BBIIEPIMBaHUE WM IPOJABIMBAHUE U
MIPOYHOCTH MaTepuaia CTePHHS.

8.2 CoennHeHus1 HA CTEPIKHAX, BKJIEEHHBIX B/10JIb BOJTOKOH
8.2.1 CoenuHeHUsT Ha CTEP)KHAX, BKIEEHHBIX BIOJb BOJOKOH APEBECUHBI, AOIYCKAIOTCS
TOJBKO B KOMOMHAIlMM C MONEPEYHO WIM HAKJIOHHO BKJIEEHHBIMH CTEp)KHAMHU. CTepxKHHU
7
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BKJICUBAIOT B KPYTJIbIE OTBEPCTHUS WIIA TIPSIMOYTOJILHBIC Ma3bl HA OOKOBBIX TPaHsX, 3arTyOJIEHHBIX
Ha J[Ba [HameTpa cTepykHs 0, Ho He MeHee yeM Ha 25 mum (pucyHok 8.1).

a ‘ &
wivg I — N “\ 1
| \ { | j |
| | |
|| ~ =
|
i | |

2 @

d — quamerp crepskHs; | — IKMHa 3a€MbIBAEMON YacTH CTEPKHSL; S2, Sz — cM. 8.2.3

Pucynok 8.1 — CoenuHeHus Ha CTEPKHAX U3 APMATYPHI MEPHOTNYECKOT0 MPOPUIIs, BKIEEHHBIX
BI0JIb BOJIOKOH B IIJIMHAPUYEeCKHEe 0TBepcTHsi (¢) niau B mpodpe3epoBaHHbIe a3kl (0)

8.2.2 PacueTHOe 3HaueHue Hecylllel coCOOHOCTH Ha BbIAEPIMBaHUE WM IPOAABINBAHNE
Tec 0, MH, cTepHs, BKJICMBAEMOTO BJI0JIb BOJIOKOH, B PACTSIHYTBIX U CXKATBIX CThIKaX JIEMEHTOB
JIepEBSHHBIX KOHCTPYKIIMKA U3 COCHBI M €I CJIeTyeT ONPEIeIsTh 1Mo GpopmyIie
Tec0 = Ruco d1 7w | ke My, TIm (8.1)
rzie Reco — pacdeTHOE CONMPOTHUBIICHHE BBIAEPTUBAHUIO WM MTPOAABIMBAHHIO CTEPKHS, BKIIECHHOTO
BJ10J1b BOJIOKOH, MIa, onpenensemoe no myHkTy 1 Tabmums! 7.1;
d1 — AMaMeTp OTBEPCTHS, M;
| — JUTMHA 3a1eJIbIBAEMOM YaCTH CTEP>KHS, M, KOTOPYIO ClIeAyeT IPUHUMATD I10 pacueTy, HO
He mernee 10d u He 6oiee 30d;
Kc— k03¢ huIMeHT, yUnTHIBAIOIINI HEPAaBHOMEPHOCTh pacIipe/IeiIeHUs HalpsHKEHUH ClIBUTa
B 3aBUCHMOCTH OT JJIMHBI 33JelIbIBAEMOM YaCTH CTEPXKHs, KOTOPBIA CleayeT
orpenenaTh no popmyse

kc :ac—b = (82)

3aech ac=1,2;
b =0,02;
My 1 IIM;i — B cooTBeTCcTBHM C 7.4.
8.2.3 PaccTosiHHE MEX Y OCSIMH BKIIEEHHBIX CTEPIKHEH, pabOTaIONUX HA BBIIEPTUBAHUE WU

NPO/IaBJIMBAHKE BJOJb BOJOKOH, CIIEAyeT MPUHUMATh He MeHee Sy = 3d, a 10 HapyKHBIX TpaHel
— He MeHee S3 = 2d.
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8.3 CoeuHeHUs HA CTEPKHAX, BKJIEEHHBIX MO/ YIJIOM K BOJIOKHAM
8.3.1 PacueTHoe 3HaUCHKE HECYIIIEH CITOCOOHOCTH Tgeq, MH, CTEpIKHS, BKIIGMBAEMOTO ITO]T YTJIOM
K BOJIOKHAM, Ha BIZIEprUBaHue Wi npojasiuBanue B ctoikax KJIK ciemyer onpenensts o popmyre

TBC a = RBC o deolpkckckd m/:LnHmi < Fa Ra, (83)

rae Rec o — pacueTHOe CONPOTUBIICHHUE APEBECUHBI BBIICPTUBAHUIO UITU MPOIABIMBAHUIO CTEPKHS,
BKJICCHHOTO T10]] YIJIOM K BOJIOKHAM, IPUHUMAEMOE 10 TyHKTY 2 Tabymibl 7.1, Mla;
do — auameTp oTBEpCTHS, M;
lp — pacueTHas [IMHA CTEPIXKHS, M, OTIpeeieMast TI0 popMyJie

Ip=1-1,<30d; (8.4)

3aech | — inHa 3a71eIbIBaeMOM YacTH, M;
lo = 3d — rIyOrHAa BO3MOXHOIO CHHYKCHHUS MPOYHOCTH KICCBOW MPOCIONWKU MPH CBapKe; IS
crepskHei 6e3 cBapku |, = 0;
d — mnameTp BKJICHBACMOI'O CTEPIKHS, M;
Ks — K09(h(DHUIHEHT, 3aBUCAIINI OT 3HAKa HOPMAJIbHBIX HAMPSHKEHUI BIOJb BOJOKOH B 30HE
YCTaHOBKH CTEpIKHEH;
Kc — B cooTBeTcTBHH C 8.2.2;
Kd — K03 GUIHEHT, YYUTHIBAIOIINNA 3aBUCMOCTD PACUe€THOTO COMPOTUBIICHHS OT JUaMeTpa
CTEPXKHS

Ka = adq—bad; (8.5)

3mech ag=1,12;

b¢ =0,1;

Fo — IIOIAb CEUeHHs CTEPIKHS, M;

R. — pacueTHOe conpoTHBIeHNE MaTepuana crepxHs, Mlla.

Jns crepxHed, paOoTaloUIMX Ha BbIIEPTUBaHHE B 30HE PACTATHBAIOIIMX HaNpspKeHUi,
JICUCTBYIOIIMX BJIOJIb BOJIOKOH JIPEBECHHBI JIEMEHTA KOHCTPYKIIMH, 3HAYCHUS KodhduimeHTa Ky
clleflyeT onpeAesaTh 1o Gpopmyie

ks=1-bso, (8.6)
rae bs = 0,001;
G — MaKCUMAJIbHBIE pacTAruBaronme Hanpsokenus, MlIla.

[Tpu pacnonokeHUM CTEpKHEW B CXKATOM 30HE, a TakXkKe JUI CTEpXKHEH, padoTarommx Ha
npojaasiauBanue, Ks = 1.

8.3.2 MuHuManpHOe paccTossHUE OT OOKOBBIX TPaHEl MaKeTa JO OCH CTEPXKHs MPUHUMAIOT
He MeHee 2d u He MeHee 30 MM; MEeXTy OCSIMU CTePIKHEH 110 IIMPHHE MaKeTa PACCTOSHUE JIOJKHO
ObITH He MeHee 2d; OT Toplia MaKeTa BI0JIb BOJIOKOH JI0 OCH CTEpXHS — He MeHee 100 MM; Mex 1y
CTEpP>KHSMU BJIOJIb BOJIOKOH IPU YIJI€ HAKJIOHA CTEP)KHEH oL K HAlpaBJIEHUIO BOJOKOH He Oolee
30° — ue menee 14d, mpu o ot 30° 10 60° — 10d, mpu a. 6osree 60° — 7,5d.

8.4 Coenunenusi, padoraummue HA CABHUI, HA CTEP/KHAX, BKJIEEHHBIX IOJ YIJIOM K
IJIOCKOCTH CABHUIa
8.4.1 B coenuneHnun, paboTarOIeM Ha CABUT, HAKJIOHHO BKJICEHHBIC CTEPIKHH SIBIISIOTCS
CBs3sIMH caBuTa. PacdeTHoe caBurawoiiee ycwiue 7 c;, MPUXOJAIIeecs Ha OJUH HAKIOHHO
BKJICCHHBIN CTEPIKEHB, CIIETYET OMPEACIATh 1Mo hopmyie
Ten=Tex / (nBC kc.p), (87)
rae Tcq — pacueTHoe caBUraromiee ycunue, kH;
Npc — KOJIMUECTBO BKJIIEEHHBIX CTEPIKHEN;
Kep — KOO PHUIMEHT COBMECTHO# pabOTHI.
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8.4.2 B coenuHeHum, paboOTalOMEeM Ha CABUT, C HAKIOHHO BKJICCHHBIMHU CTEPIKHSIMHU,
pabortaromuii Ha BbLIEPTUBaHHE (PacTsDKEHHE), MPH HAIMYMH TPWKHMa T0 TUIOCKOCTH
CIUIAYMBAHUS WJIA TOMEPEYHO BKJIECHHOTO CTEPXHs (PUCYHOK 8.2, @), 3HaYCHHE PACUCTHOTO
YCUJIHSI PAaCTsHKCHHS B HAKIIOHHO BKJICEHHOM CTepykHE N JI0JDKHO YIOBJIETBOPSATH YCIOBUIO:

Np = T'enfcosa < T g g, (8.8)
rae Tec o — HECYIIAs CIIOCOOHOCTD CTEPKHS, paboTaromiero Ha Beieprusanue (8.3.1);
0L — YTOJI HAKJIOHA BKJIGEHHOH CBSI3M K IJIOCKOCTH C/IBHTA.

Ycunmue npmwxkuMa Ne, COOTBETCTBYOIIEE OJHOMY HAKJIOHHO BKIECHHOMY CTEP)KHIO,
BBI3BIBAIOIIECE CMSITHE TO]] TUTACTUHOMN Gcv U CKATHE B MOTIEPEYHO BKICCHHOM CTEPXKHE, CIEAYET
ornpenensTh no popmysie

Ne = T/ tgo. (8.9)
a 50-70 | L a s s
g T'en
~ ~ TC;:[
i 7 ——— —
\‘I A 7 2
Il a o
A Y o-c ) W = .
| e A s =
| /// N /// R /// A It .QQ
I 4 v u
[l
< Ll 5
=
6 50-70
Texn
+— m ———
i
Il
[l
I
[l '
. 1 T'en
I .
= <

a — pacCTOAHUE OT Kpasd IJIACTUHBI 10 OCHU CTCPIKHA, h — BrIcOTa ceueHms QJICMCHTA, hCT — BBICOTA CCUCHUS CTHIKA,
- JUINHA SaHCHLIBaeMOﬁ YacCTH CTCPIKHS; Ic — JUIMHA CXKXATOr'0 CTCPIKHS; Np — YCUJIUEC PACTAKCHUA, Nc — ycujiue
CXKaTus, Q — Mo1epeyHasd Cuia; S — mar CTGp)KHefI; Tcﬂ — ycujiime CABUra, T’cﬂ — yCUJIME C/IBUIa, HPUXOAAIICCCA Ha
OJIMH HAaKJIOHHO BKJICHHBIN CTCPIKCHbB; t — TonmuHa IJIACTUHBI; O — YT'OJI HaKJIOHa CTep)KHCﬁ; G¢ — HAIIPSXKCHUC
CXKaTus

Pucynox 8.2 — PaboTa HaAKJIOHHO BKJIEEHHOTO CTEP:KHS B COeIMHEHNHU, Pa00OTAIOIIeM HA CBUT,
PACTSHYTOI0 MPH HAJIMYMHA KOHTAKTA MO MJIOCKOCTH CIUIAYMBAHNA (a) U CKATOT0 HJIH PACTSIHYTOTO
NPH OTCYTCTBHH KOHTaKTA (6)

8.4.3 B coenuHeHny, pabOTaIOIIEM Ha CIIBUT, CJIBUTAIOIIEE YCHITHE, IPUXOIAIIeecs Ha OAUH
HAKJIOHHO BKJICEHHBIN cTepkeHb 1 'cx, padOoTaroUINii Ha IpoIaBiIMBaHueE (CKaTHE), TPU OTCYTCTBUU
psIIOM BKJIGEHHOM CBsI3M, paboTaroliell Ha BbIEpPrUBaHUE (pacTsDKeHHe), TH00 paboTaromuii Ha
BbIJIEpruBaHue (pacTsHKeHUE), MPH OTCYTCTBUM MPHKHMMa IO IUIOCKOCTH CIUIaYMBaHUS WU
HIOTIIEPEYHO BKJIECHHOTO CTEPKHS (PHCYHOK 8.2, 6), TOIDKHO YIOBIETBOPSTH YCIOBHUIO

(No/To)? + QITu < 1, (8.10)

Trac Np = T’CH COSa — cocCTaBJIsArOIIas paCYCTHOTO YCHIINUS HA OJIUH CTCP>KCHb T, MH, BhI3bIBaromias
B HAKJIOHHBIX CTCPKHAX HAITPSKCHUA PACTAXKCHUA,

10
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Ta = Fa Ra — pacdeTHas Hecymas CmiocOOHOCTh OJJHOTO CTEPKHSI TI0 YCIIOBUIO TIPOYHOCTH HA
pactsokenue, MH;
371ech Fa — IIIOmMAbL ceueHus CTepsKHs, M,
Ra — pacueTHOE CONPOTHUBIICHUE pacTsHKeHHUIO apMaTypHoi ctainu aisg A300 R, = 285 MIla
u 1t A400 R, = 375 Mlla;
Q = T'cx SiNOL — COCTABIISAIONIAS TOTO XK€ yCHIINs T¢, BBI3BIBAIOIIAS B HAKIIOHHBIX CTEPIKHSX
HaNpsOKCHUs U3ruoa;
Ty — pacueTHas Hecyllasi CIOCOOHOCTh CTEPIKHSI HA OJMH IIOB U3 YCIIOBHUS €r0
paboTsl Ha u3rud, MH, npuHUMaeTcs:
a) TPH )KECTKOM (CBAPHOM) COCMHEHUH BKJIICCHHOTO CTEPXKHSI HOMHHAIBHBIM ArameTpom d
CO CTaJIbHOM HAKJIAJKOW MM aHKEPHOM ITOJOCOM:
Tu = 80d2 mITmi — st apmatypsr A300;
Tu = 105d% my,ITmi — a1 apmatypsr A400;
0) pu HeXECTKOM OOJITOBOM COEIMHEHUH BKJICCHHOT'O CTEP)KHS HOMHHATIBHBIM THaMETPOM
d co cranpHOW HaKIIAIKOIA:
Tw = 60d? My IImi — wis apmatypsl A300;
Tu = 7502 My, TImi — o apmatypsr A400.
8.4.4 Ilpu onpeienieHU Y YKCIia BKICEHHBIX CTEPKHEN UM aHKEPOB HEOOXOAUMO YUUTHIBATh
K03 QUIMEHT UX COBMECTHOM paboThI Ke p:
- IPY OJTHOM aHKepe WA OJTHOM HAKJIOHHOM CTEp:KHE C OJJTHOM CTOPOHBI CThIKA U HA OJIHOM
rpanu Kep = 1;
- IBYX aHKepax WM JBYX HaKIOHHBIX CTepPKHSIX Kep = 0,9;
- OOJIBIIIEM KOJIMYECTBE aHKEPOB WK crepxkuei Kep = 0,75.
8.5 CoenuHenus Ha BKJICEHHBIX HAreJAX
8.5.1 PacueTHyro HecyIlyro CrOCOOHOCTh Ha CIOBUT Ty, KH, BKICEHHOTO B JIPEBECHUHY
[WIMHPUYECKOTO HArels U3 CTAbHOM apMarypbl nepuoandeckoro mpoduns (pucyHok 8.3) Ha
OJIMH IIIOB COCTUHCHHUS DIIEMCHTOB M3 COCHBI M €JIH IpH ri1youHe 3aaenku |y > 6d B HanpaBieHu#
YCUITHIA BJIOJIb BOJIOKOH JJIsl pexkuMa Harpyxenust A (tabmuna 4 CIT 64.13330.2017) cnemyer
omnpenenartsd mo tadswuie 8.1 ¢ yaerom 8.5.4. MakcuMalbHbIM 3HAYCHHUSIM Ty COOTBETCTBYET |y >
8d, rae d — HOMUHATIBHBINA AUAMETp CTEPKHS; |y — TIIyOnHA 3ae/IKH HareIsl, CM.

a

= 1 7

—I I =

S—ll| Il i

T b Il i

— 1

— u
6
A S: ., 8, - S ,8;
R S B W A I ey e i
@Lﬁ% R R A

Mpumeuanwue—ly, S1-Szcm. B 4.2,
Pucynok 8.3 — Cxema maxmaTHoii (@) 1 ABYXpsIAHOH (§) pacCTAaHOBOK BKJIEEHHBIX CTAJIBHBIX
HareJieil B COeJUHEHHUH JePeBSIHHBIX 3J1eMEHTOB
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8.5.2 PacueTHyr0 HeCyIIyloo CIOCOOHOCTh BKJICCHHBIX HMJIWHIAPUYECKUX Hareieu mnpu
HANpaBJICHUHU TIEPEIaBaeMOr0 HarejleM YCHJIMS I0J] YIJIOM K BOJIOKHAaM CIEAYeT OIpENelsiTh
MyTeM YMHOXEHUS 3HA4YCHHs 110 Tadsmie 8.2:

a) Ha KoddurmenT Kq (tadmuma 19 CIT 64.13330.2017) npu pacuere Ha CMSATHE IPEBECHHBI
B HareJIbHOM THe3/ie (U1l Harelis, padoTaroIIero B TOpIE, pacyeT HE BBINOJIHSIIOT);

6) /k, Ipu pacdere Haress Ha M3rUO; yToN OL CIEAYET NPUHUMATD PABHBIM GOJIBIIEMY H3

YIJIOB CMSITUSI HarelieM 3JIEMEHTOB, MPWICTAIONINX K pacCMaTpUBAaEMOMY IIBY (KpoMe Hares,
paboTaroIIero B TOPIE);
B) 0,6 /k, IIpu pacyeTe Hareis Ha U3ru0, paboOTAIOIEro B TOPLIE JEPEBIHHOTO AIIEMEHTA.

Taonunpga 8.1

CxeMa coeTMHEHUN

HanpsxeHHOE COCTOSIHUE COSMHEHUS PacueTrHast HecyImas CrmocoOHOCTh
T Ha OIMH ILOB CIUIAYMBAHUS

(ycmoBHBIH cpe3), kKH

1 Cummerpuuanbsie  |a) CMsATHE B CPEIHUX DIIEMEHTaX 0,75cd,
COCIMHCHHA 0) CmsaTHE B KpallHUX 3JI€eMEHTax 1,2ad,
2 HecummMmeTpuunsbie |a) CMsITHE BO BCEX JIEMEHTaX PaBHOM 0,53cd,
COCIMHEHHUS TOJIILIHMHBI, & TAKXKE B 00JIeE TOJICTHIX

JJIEMEHTaX OJTHOCPE3HBIX COCTUHECHUIH

0) CmsaTre B 60Jiee TOJCTHIX CPEIHUX 0,38cd,

ANIEMEHTAaX JABYXCPE3HbBIX COCAMHCHUI NIPHU a

<0,5¢

B) CMmsTue B 0ollee TOHKHUX KpalHIX 0,8ad,

anemenTax mpu a < 0,35¢

r) CmsTre B 60J1€€ TOHKHX 3JIEMEHTax 1,5k,ad,

OJTHOCPE3HBIX COSJIMHEHUH 1 B KpaitHUX
aneMeHTax mpu ¢ > a > 0,35¢

a) M3ru6 narens u3 apmatypsl A300

0) Uzru6 narens u3 apmarypst A400

2,50°+0,0251,2, Ho He Gonee 3,9d?
3,1d%+0,0251.2, Ho He Gonee 4,502

3 CuMMeTpHUUHbIE U
HECUMMETPHYHbIC
COEIMHEHHUS

IIpumeuanus

1 B HacTosmie#t Tabiuie NpUBEICHHI CIeIyIoNnue 0003HaUeHH: g — TOJIIMHA KPaHUX JIEMEHTOB, a TaKKe
6oree TOHKHMX 3JIEMEHTOB OJHOCPE3HBIX COEAMHEHMH; ¢ — TOJNIIMHA CPEIHUX HIEMEHTOB, a TAKXKE PAaBHBIX IO
TOJIIMHE MK OOJiee TOJICTBIX DJIEMEHTOB OJHOCPE3HBIX COSAMHEHHMIT; 0 — HOMHHAJBHBIA AUaMeTp BKICCHHOTO
Harest; O, — TuameTtp oTBepcTHs. Bee pa3mMephl BRIpaKeHBI B CAHTUMETPaXx.

2 Cwm. npumedanus 2—4, 7 u 8 x Tabmmme 18 CIT 64.13330.2017.

3 Pacyer HarenbHBIX COEAMHEHWH Ha CKajbIBAHHUE NPOBOJUTH HE CIIEIYET, €CIHM BBIIIOJHEHBI YCIIOBHUS
paccTaHOBKHM Harejel B cooTBeTcTBUH ¢ ImyHKTOoM 8.55 CII 64.13330.2017.

Taobnuma 8.2

Koapduumenr K, uist Hareneit
VYrom, rpaj|  CTaJbHBIX, ATFOMHUHUEBBIX H CTEKIOIUIACTHKOBBIX IUAMETPOM, MM
12 16 20 24 Ayboseix
30 0,95 0,90 0,90 0,90 1,0
60 0,75 0,70 0,65 0,60 0,8
90 0,70 0,65 0,55 0,50 0,7

Ipumeuanus
1 3nauenue K, 1U1s1 MPOMEKYTOUHBIX YIIIOB ONPEACIASTCS HHTEPIIOJSIIUCH.

2 [pm pacyere 0HOCPE3HBIX COEIMHEHHH JUIs 00JIee TOJICTHIX 3JIEMEHTOB, paOOTAIOIINX HA CMATHE 1101 YTIIOM,
3HauyeHue K, cieyeT yMHOXKaTh Ha JOMOJHUTENbHbIH K03 duuuent 0,9 mpu c/a<1,5una 0,75 npuc/a >15.

12
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8.5.3 PaccTrosHusI MEXAYy OCAMH BKJICCHHBIX Harejaed MpU HMX PACCTAHOBKE CIEAYET
NPUHUMATh BJIOJIb BOJIOKOH JIpEBECHHBI 51 He MeHee 8o, monepek BookoH Sy He MeHee 30, ¥ OT
KpOMKH 3yieMeHTa S3 He MeHee 3do,. Ilpu maxmartHOW pacCTaHOBKE Harelieii MHHUMAJbHbBIC
paccrosiaus S2 = Sz > 3do.

8.5.4 Jlna BKIICCHHBIX Harejey MpuU HANpaBiICHUMU MEPEIABAEMOr0 HarejeM YCHIHMS IO
YIJIOM K BOJIOKHAM CJEIYET YUYUTBIBATh BEPOSITHOCTH PACKajbIBAHUS JIEPEBSHHOIO JIEMEHTA
COCTABJISIONICH YCHIIHUS, PACTATHBAIOIICH IpeBecuHy morepek BosiokoH (Fp = F sina).

Veunue, BbI3BIBAOIICE PACTSIKCHHE APEBECHHBI IMONEPEK BOJOKOH (pucyHok 8.4, a),
JIOJIKHO yJIOBJIETBOPSITH YCIIOBUIO

I:p < FCK,H,90p; (811)
Fpq
F,2'
Fp,1 1 Fp2 — caBuraroiye ycuius ¢ Kax 10 CTOPOHBI OT COCIMHEHHS;
Fern00? — pacueTHas HecyIasi CHOCOOHOCTh IPEBECHHBI PACKATBIBAHUIO TIOTIEPEK BOJTIOKOH 0T

BO3JICHICTBHEM HArejIbHOIO0 COSAMHEHUs, H, KOTOpYyI CleyeT BBIYHCIATH I10
dbopmyre

rae Fi, = max{

FCK.H,gop:FCK.H,9OH My Hmi /'Ym, (812)

rie Fecn90” — HOpMaTUBHAsI MPOYHOCTH MaTepHalia, onpeeieHHas ¢ odecneueHHocThio 0,95, H;
Mz — KO3 UIMEHT JITUTETHHON TPOYHOCTH, COOTBETCTBYIOUIHHA PEXXKUMY UTUTEITHHOCTH
sarpyxenus (Tabnuia 7.2);
I1m; — mpousBenenue kodppuuueHToB ycnoBuii padots! (myHkT 6.1 CIT 64.13330.2017);
Ym — K03 GUIIMEHT HAJIS)KHOCTH IO MaTepHaly, ONPEACISIeMbIi U3 YCIOBHS TIEpEX0/1a OT
obecrieueHHocT 0,95 mis Fexno0™ kK 06ecnieuennoctu 0,99 miis Feeno0® mo hopmyne
(3).
HopmatuBHYIO HECYHIYIO CITOCOOHOCTD JIPEBECHHBI PACKAIIBIBAHUIO ITOTIEPEK BOJIOKOH TT0/T
BO3/ICHCTBUEM HAreJIbHOTO COEIMHEHMS CIIeyeT BBIYUCIATH Mo (hopMmyIie

he
:
(1-%)
re Feeno0 — HOpMaTHBHAS HECyIIasi CIIOCOOHOCTH IPEBECHHBI PACKAIBIBAHUIO MOTIEPEK BOJTOKOH
MOJT BO3/ICWCTBHEM HAreIBHOTO COSJMHCHUS B CEPEIUHE IMPOJIeTa; JUIsl TOPIEBBIX
COCMHEHUN M Ha Kparo KOHCONbHOW Oanku Feewoo clemyer mnpuHUMATh C
koaurmentom 0,5, H;
W — KO3 PUITUEHT, KOTOPBIHA CISIYyEeT MPUHUMATH PAaBHBIM:
a) 7Sl COeIMHEHUH CO CTaTbHBIMU HAKJIAJKAMU C KECTKUM KpEIUICHHEeM Harelen —
1,4,
0) 111 OCTAJIbHBIX HAreJIbHbIX COSAMHEHUH — 1;
b — mmpuHa AepeBIHHOrO 3JEMEHTa, MM;
he — paccTosiHue OT IIeHTpa HarboJIee YIAJICHHOTO OT Kpast ACPEBIHHOTO 3JIEMEHTA HareJst
JI0 KPOMKH JICPEBSHHOTO JIEMEHTA, MM;
h — BbICOTa JIEpEBAHHOIO DJIEMEHTA, MM.
[pu he > 0,7h pactsruBaroiiee yCHINe YIUTHIBATh HE TPEOYETCs, HECYIas CIOCOOHOCTh
COETMHEHUS OTIpeIeTAeTCS HeCyIel CIOCOOHOCThIO Harese.

FCK.H,90 = 14‘Wb (813)
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I[Tpumeuanue— Obo3HaueHus cM. B 8.5.4.

Pucynox 8.4 — CxemMbl HareJIbHBIX COCTMHEHHU IJIsl PACYETOB HA pacKajbIBaHHE: ¢ HANPABJIeHUEM
nepeaaBaeMoro HarejeM yCHJIHsI IO/l YIJIOM K BOJIOKHAM (@) M TOPLEBOTro (o)

9 Yka3aHusi 10 NIPOEKTHPOBAHUIO KOHCTPYKIUI HA BKJICEHHBIX CTEPKHIAX

9.1 O0mue ykazaHus

9.1.1 CoenuHeHHs Ha BKIECHHBIX CTEPXKHSAX SIBISIOTCS YHHUBEPCAIBHBIM  BHIOM
coeMHEHNH. BKiI€eeHHbIE CTEP)KHU UCIIOJIB3YIOT:

- JUISl YCTPOMCTBA Y3JIOBBIX CONPSKEHUH 3JIEMEHTOB IUIOCKUX W IMPOCTPAHCTBEHHBIX
KOHCTPYKLUH (OMOPHBIX Y3JI0B, MOSICOB U PELIETKH B (epMax, KIIOUYEBBIX IIAPHUPOB B apKax,
pamax u T. IL.);

- YCTPOMCTBA )KECTKUX PABHONPOUYHBIX CTHIKOB COOPHBIX M3TMOAEMBIX, PACTIHYTHIX, CKATO-
U3ru0aeMbIX, PACTIHYTO-U3TH0AEMBIX 2JIEMEHTOB (0aJoK, apok, pepm, pam, 3aleMICHHBIX CTOEK,
XKECTKUX HUTEH, KyIOJIOB, CBO/IOB U T. I1.);

- aHKEpPOBKH 3aKJIaJIHBIX JIeTalel, BOCIPUHUMAIOUINX YCUJIUS Pa3HBIX HAIpaBJICHUI;

- BOCHPHATHS HOPMAaJIbHBIX CKMMAIOIIUX YCWJIMH IONEPEK M IOJ YIJIOM K BOJOKHAaMm B
OTOPHBIX 30HAaX U MECTaxX MPHJIOKEHUS COCPEAOTOUEHHBIX Harpy3o0K;

- Y3JI0BBIX COEIMHEHNN, BOCIIPUHUMAIOIINX C/IBUT;

- JIOKaJIM3al[MM TJABHBIX PACTATUBAIOLIUX HANpsHKEHUH B MPHUOMOPHBIX 30HAX KIIEEHBIX
JIepeBSHHBIX KOHCTPYKIIUN U 30HaX OOJBIIUX COCPETOTOUECHHBIX HATPY30K;

- YBEJIMYEHUS HECYIIeW CIIOCOOHOCTH Y4YacTKOB KOHCTPYKIMI, B KOTOPBIX IEHCTBYIOT
HOpMaJIbHBIE PACTATHBAIOIIME HANPSHKEHUs MONEpPEK BOJOKOH M KacaTellbHble HAIpsDKEeHHs (B
IIPUOIMOPHBIX 30HAX BBICOKHUX 0aJOK, B 30HaX IIYOOKHX MOAPE30K MM OClIabJIeHuH Bpe3Kamu, B
U3ru0aeMbIX AIEMEHTaX ¢ KPUBOJIMHEWHOW OChIO U JIp.);

- crutaunBanus KJIK, monepeunoe ceueHue KOTOPBIX COCTOUT U3 JBYX U O0Jiee 3IIEMEHTOB;

- B BUJIE HAaKJIOHHO BKJIEEHHBIX CTEpKHEW B KauecTBe CBA3€H caBura cocraBHbiX /[IK, B Tom
yHuclie JUIsi KOMOMHUPOBAaHHBIX KOHCTPYKLUUH C JepeBSHHbIMU OankamMu B Buje pedep u
MOHOJIMTHOH KeJ1e300€TOHHOM IUIMTOI;

- IS MIOTIEPEYHOr0 M HaKJIOHHOTO apmupoBanus KJIK B 1ensx MOBBIMIEHHS UX CABUTOBON
IIPOYHOCTHU U HAJIEKHOCTH, B TOM YHUCIIE IPU IEPEMEHHOM TEMIIEPATYPHO-BIAXKHOCTHOM PEXKHUME
JKCILTyaTaluu;

- HAaKJIOHHOT'O apMHMPOBAHUS B LI€JISX MOBBIIIECHUS CABUTOBOM BHIHOCIMBOCTH.
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[IpuHuMNUanTbHbIE KOHCTPYKTUBHBIE CXEMbI COCIMHEHUH B y3J1aX U CTHIKAX 3JIEMEHTOB ISt
pa3IMYHbIX HAIPSHKEHHO-Ie(OPMUPOBAHHBIX COCTOSHUI MpuBeaeHbI Ha pucyHke 9.1.

n 6 >10d>! cad %
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g R % T - e ﬂr‘: : \\\ \\\ i s =
= — /. ——x = =

Y NS TR

<H=
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IIpumeuanue— O603HaYeHUS M. B 4.2.

@ — CBSI3U COCTABHBIX AJIEMEHTOB; O — MIOBBIIIEHHUE CIBUTOBOW IIPOYHOCTH KIIGEHOH Oaliki; 6 — aHKEPOBKa
3aKJIaJHbIX JIeTajei; &, 0 — OTOPHBIC U JPYTrHue Y3Jbl KOHCTPYKIIMIA; € — CXeMa CHMMETPUYHOTO YHUBEPCAILHOTO
KECTKOTO CThIKa 311eMeHTOB ceueHueM 10 500 u ceire 600; o — pacTAHYTbIE SIEMEHTHI; U — CXKAaThIe CTHIKH C
MOJIMMEPOETOHOM; K — HOJIMTOHAIBHBIC 3JIEMEHTHI, HECCUMMETPUYHAs cxeMa (KapHHU3 paMbl); /1 — y3€JI 3aIleMIICHUS
CTOEK; A — ONOpHast peakIys OT paCUYeTHON Harpy3Kku

Pucynox 9.1 — Ilpumepsl coeTUHEHNI HA HAKJIOHHO BKJIEEHHBIX CTEPKHAX
15
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CrepkHH, BKJIEEHHBIE IIOJ yIJIOM K BOJIOKHY MeHee ueM 20°, paccMaTpuBarOT Kak
BKJICCHHBIEC BJI0JIb BOJIOKOH, 1MoA yriioM 20° u Oojiee — KaK BKJIEEHHBIE MO YIJIOM K BOJIOKHAM.
BxuieenHbie monepek BOJIOKOH CTEPIKHH SIBJISIOTCSI YACTHBIM CIIydaeM CTepKHEH, BKICCHHbIX MO
YIJIOM K BOJIOKHAM.

9.1.2 KIAK nobKHBI yIOBIETBOPSITH TPeOOBAHUAM pacyeTa MO HECYIIEeH CIIOCOOHOCTH
(mepBast TpyIIa MpeaeabHbIX COCTOSHUI) U 110 JeopManusim, He MPensTCTBYIOUIMM HOPMaIbHOM
JKCIUTyaTaluu (BTOpasi rpymmna npeAelbHbIX COCTOSIHUI), C YUeTOM XapakTepa U JIUTEIbHOCTU
JICHCTBHSI HATPY30K.

9.1.3 KIK crnenyer mpoeKTHpOBaTh C Y4E€TOM OCOOEHHOCTEH H3TOTOBJICHHS, a TaKKe
YCIIOBUH MX AKCIUTyaTalluy, TPAHCIIOPTUPOBAHUS U MOHTAXkKA.

9.2 baaku u3 KjeeHoii fpeBecunbl u JIIK

9.2.1 banku criemyer pacCUMTHIBATh IO JIByM IPEAEIBHBIM COCTOSIHUSM Ha MPOYHOCTS,
YCTOMYUBOCTH TIOCKOH (POPMBI 1e()OPMHUPOBAHUS U TIPOTHO.

9.2.2 Tlompe3ka Ha Omope B pacTSIHYTOH 30HE ICPEBSIHHBIX H3rHOAEMBIX DIIEMEHTOB
riyounoit @ < 0,25h mormyckaercs mpy yCcJIoBUH

A < 0,4 Mlla, (9.1)
bh

riae A — OnopHas peakius OT pacYeTHON Harpy3KH;

b u h — mmpuHa U BeICOTa COOTBETCTBEHHO MOMEPEUHOTO CCUCHUS 3JIeMEHTa 03 TOPE3KH.
JlnuHa OMOPHOM TUIOMIAJKH MOAPE3KH ¢ MO/DKHA OBITh HE OOJIbINe BBICOTHI ceueHus h, a

JUTMHA CKOLIICHHOM YacTH MOJPE3KH €1 — He MeHee IBYX MIyOuH a (pucyHok 9.2).

1-1

I—i
| 1
Ipumeuanume—a,b,c,cimhem 89.2.2,

Pucynox 9.2 — CkolieHHas1 OApe3Ka KOHLA 0aIKu

B ToM cnyuae, ecnu HEBO3MOKHO BBIMOJIHUTH CKOIIEHHYIO MOJAPE3KY WM ee TIyOnHa
npessbimaer 0,25h, He0OX0AMMO yCHIIEHHE 30HBI MOJIPE3KH. Y CUIICHHE TIPOBOJSAT BKICUBAHUEM
MOMEpPEYHbIX (MEPNEeHIUKYISIPHO BOJOKHAM) M HAKJIOHHBIX (mojx yriaoM 45° K BOJIOKHAM)
cTepkHel (pucyHok 9.3).

JlniHa nonepevHbIX CTEpKHEHN T0JKHA YIOBIETBOPSTH YCIOBUIO

2a, < 1a>0,7h, (9.2)

rie la — pacyetHast AyTMHA CTEPIKHS,
ap = a — 30 mm (rmybuna noape3ku MuHyc 30 MM Ha HETIPOKJICH).
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Pucynok 9.3 — YcuiieHne noipe3Kn Ha KOHIE 0aIKu

Pacuer crepxHell mPOBOAST C y4ETOM TOrO, YTO PACTATUBAIOLIEE YCHIIME IOJTHOCTBIO
BOCIIPMHUMAETCS MONEPEYHO BKJICEHHBIMU CTEpKHAMU. Hak/IOHHBIE CTEpKHH BOCHPUHHMAIOT
CABUTAIOLIME YCUIMS B 30HE TPELIMHBI U CHI)KAIOT KacaTelbHble HANPSKEHUS Ha MPHUOIIOPHOM
y4acTke.

Paccrostaure oT TopIia MOAPE3KHU 10 BKICCHHBIX CTePKHEH HOKHO ObITh 80—120 MM (120
MM Ul KOHCTPYKLUH, OSKCIUIyaTUPYEMbIX B II€PEMEHHBIX TeMIEpaTypHO-BIaKHOCTHBIX
YCIIOBUSIX, B TOM YHCJIE HA OTKPHITOM BO3AYX€).

Jl1g [ByX NONIEPEYHO BKIEEHHBIX CTEP>KHEN JJOJDKHO BBIIOJHSTHCS YCIOBUE

T>0,7 Aa/, (9.3)
rae I — Hecymas cnocoOHOCTh MOMEPEYHO BKIECHHOTO CTEpXKHs, ompeaeneHHas no 8.3.1 mpu
Ip = ap,
A — onlopHas peakuus;
a — TyOuHa MOJpPE3KH;
h — BeicoTa ceueHust 6e3 yuera Mmoape3ku.
J1J1s1 HaKJIOHHO BKJIEEHHOT'O CTEPKHS JOJKHO OBbITh BBIIIOJIHEHO YCIOBUE
T > 25 Aa? (h — a)/h?, (9.4)
rae T — Hecymas ciocoOHOCTh MONEPEYHO BKJIEEHHOTO CTEep)KHSA, onpenaesieHHas no 8.3.1, mpu
TOM YpPOBEHb IUIOLIA/IKM OINUpPaHMs YCIOBHO NPHUHHMAIOT 3a MECTOIOJIOKEHHUE IlBa
CIUTaYMBAHUS.

9.2.3 I'nyrokiieeHble OalKu C TOCTOSIHHOW WJIM TIEPEMEHHON BBICOTOM MONEPEYHOro
CeueHHs MOTyT OBbITh KaK JBYCKAaTHbIMH, TaK M C BEpXHEH TIpaHbIO TOJOXKHUTEIbHOM U
oTpurarenbHoi KpuBu3HbI OT 10 % m0 20 %.

OpHa U3 omop B Takux Oajikax, HE3aBHCUMO OT IMPOJIETa, JTOJKHA OBITh MOABMKHOU BO
n30exaHne BOZHUKHOBEHUS PacIopa.

[Tpu pacuere rHYTOKJIEEHBIX 0aJIOK Ha IPOYHOCTH (PUCYHOK 9.4) KpoMe IPOBEPKH KPaeBbIX
TaHT€HIIMAJIbHBIX HOPMAJIbHBIX HANPSHKEHU HE00X0AMMa MPOoBEpKa MaKCUMAJIbHBIX paHialIbHbIX
PaCTATMBAIOIIUX HANIPSKEHUH Or max, AEACTBYIOIIUX ITONEPEK BOJOKOH JPEBECUHBI.

Ormax = (=) [2 = (2) = 1| < Ryeo, (9.5)

F_YO T1 1
rac Rpgo — pacd€THOE COMPOTHUBIICHUE I[K PaCTAXKECHUIO ITONIEPEK BOJIOKOH (HYHKT 7 Ta6J'II/II_IBI 3
CIT64.13330.2017);

M — pacueTHBIN U3rNOAIOIINNA MOMEHT;
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F — mutomaap monepeyHoro ceyeHuss KpuBOro opyca;
Yo — PacCTOsIHUE OT HEUTPAIIBHOT'O CJIOS 10 LICHTPA TSKECTH;
I, ro, 'L ¥ 'z — paguychl KpUBU3HBI TEOMETPHUUECKOM OCH, HEUTPAILHOTO CII0sI, HIKHEH (OIKHEH
K LEHTPY KPUBHU3HBI) U BEpXHEH KPOMOK Opyca COOTBETCTBEHHO.

— h ¥ 1
= N
= =2 S
= ~
£ F 2
Oe &r b Y
L. =
e l
it

[Ipumeuanue— CMm. obo3HaueHus B 9.2.3.

Pucynok 9.4 — PacueTHasi cxeMa KpMBOIo 0pyca mpu YHCTOM H3rude

[Tpu HeBbIMONHEHUU ycioBus 1o ¢dopmyine (9.5) momyckaeTcst BBINONHATH YCHIICHHE
MIOCTAaHOBKOM BKJIEEHHBIX CTEP)KHEH, pACCUMTAHHBIX Ha BOCIIPUSATHE PACTATHBAIOLIETO YCHUIIHS,
orpenenseMoro mno gopmyine

bh?
Ns = 5(Gr,max - O'8Rp90) 71 (9-6)

rae |2 — mimHa XOpIapl KPUBOJIMHEHHOTO y4acTKa, Ha KOTOPOM HE BBIMONHSETCS YCIOBHE IO
dopmyie (9.5).

9.2.4 JIByckaTHbBIE THYTOKJIEEHbIE 0K PEKOMEHAYIOTCS K MPUMEHEHUIO MPHU YKJIOHAX He
6omee 20 %. 3ony nepernda BepXHUX rpaHeil IBYCKaTHBIX OAJIOK MEPEMEHHOTO CEUCHUS CIEAyeT
MPOBEPATH HA MaKCUMaJbHbIC PaJUANbHBIE PACTITUBAIOIINE HATIPSHKEHUS Gr max, ACUCTBYIOIIMX
NoTepeK BOJIOKOH JAPEBECUHBL, 110 9.2.3.

9.2.5 IpronopHbIe yUacTKU KICCHBIX JICPEBSHHBIX 0anok ¢ cooTHommenueM h/b > 4, a taxoke
Y4aCTKH B MECTax )IeI\/'ICTBI/Ifl COCPEAOTOYCHHBIX CHUJT JOJIKHBI OBITH pacCurTaHbl Ha ITPOYHOCTH 110
[JIABHBIM IIJIOLIAJIKaM C YYE€TOM BCEX KOMITOHEHT IUIOCKOTO HAIpPsDKEHHOTO COCTOSHUS 10

dbopmyre

01:0,5-|:0x+0y+\/(Gx—0y)2+4’t§y:|ﬁRpu, 9.7

IJie 61 — 3HaYeHHE TJIaBHOTO PACTATUBAIOIIEr0 HANPSHKEHUS;
Ox, Oy U Txy — KOMIIOHCHTEI IIJIOCKOT'O HAITPSXKCHHOI'O COCTOAHUA,
Rp(x — PpaCd€THOC 3HAYCHHUEC COIIPOTUBJIICHHUA APCBECCHUHBI IPHU PACTKCHHU 104 YIJIOM O K
HaIpPaBJIEHUIO BOJIOKOH, onpenensemoe no pasaeny 6 CII 64.13330.2017.
VYTon HaKJIOHAa O HANpaBJICHHUS TJIABHOTO PACTATHUBAOIIETO HANPSHKCHUS G1 K BOJOKHAM
JPEBECHHBI CIeIyEeT BBIYUCIATH 10 GopMyiam:
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arctg[2 T,y /(0x — 0, )] npu 6, — 6, >0
o= {45° mpu oy —0, =0,  (98)
0,5{180° + arctg|2 1, /(0 — 0,)]} mpro,—o0, <0
Benuunay HanmOONBIIUX HOPMAJIBHBIX PACTATHBAIONIMX MOMEPEK BOJIOKOH JIPEBECHHBI
HANPSDKEHUH Gy B IPUOMOPHBIX 30HaX M OKPECTHOCTSIX JCHCTBHS COCPEIOTOUECHHBIX MOMEPEUHBIX
cui P cienyer onpenensTh YMCIEHHBIM METOJIOM JHOO0 pacCYUTHIBATH MO (hopmyre
oy = 6poo = 2 P 1/ bh, (9.9
rie P — cocpenmoroyeHHas cuia (OmopHas peakuus Oalke, JaBICHHE OT I0JBECHOTO
000pyI0BaHUs, YCHIIME COKATUS B CTOMKE (PEPMBI U T. 11.);
N1 — OpAUHATA MOJOKUTEILHON YaCTU KPUBOM pacHpeesIeHUs] HOPMaJIbHBIX HAIPSKCHUN
Oy OT €JIMHUYHON COCPEIOTOYCHHON CHJIBI (PUCYHOK 9.5);
b — mupuHa NONEePEeYHOro CEYCHUs AIEMEHTA,
h — BBICOTA MOTIEPEYHOr0 CEYCHUS FIIEMCHTA.
Opaunary N1 B uatepBaie — 0,250, <y < + 0,25h,, paccunTsiBatoT 1o Ghopmysie
3 2

n=|-2> | +01 Y| +0,016. (9.10)
hOl'l hOI'I
926 HpI/I nepeaadc Honepequﬁ CHJIbI HC ITO KPOMKE 3JICMCHTA, a I10 4aCTHU BBICOTHI TOpL A

HOpPMaJIbHOE HAIpPsDKEHUE Gy, PACTATHUBAIONICE APEBECHHY, YMHOXKAIOT Ha Kod(urment 1,4.
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Dpumeqaanune— O6o3HaueHUS cM. B 9.2.5.

Pucynok 9.5 — Cxema pacnpejeeHHs1 HaNpsikeHUIl 6y B IPUONIOPHOIi 30He 0AJIKH

[lpn HeBbmomHeHun ycioBust Gopmynbl (9.7) HeoOXoquMa YCTAaHOBKA BKJICCHHBIX WITH
BBUHUEHHBIX cTepxHel noa yrioM 3 =40° —45° k BolokHaM JIpeBecUHBI. | JTaBHOE pacTsruBaroiiee
yCHUIIUE, BOCIIPUHUMAEMOE HaKIIOHHBIMH CTEPKHSIMH, PACCUUTHIBAIOT MO (popmyrie

Np =2(o1— 0,8 Rpq) bh. (9.11)

BxieeHHbIE MM BBUHYEHHBIE CTEP)KHU CIIEAYET YCTAaHABIMBATH C OJMHAKOBBIM I1aroM Ha
JUTHHE OTMAacHOW 30HbI, paBHOW 0,7Non, OTCTOSIIICH OT OCH OMOPHI HA PACCTOSHUH, PaBHOM hon.
[TepBBIii HAKJIOHHBIH CTEP’KEHD JOJDKEH OBITh YCTAHOBJIEH Ha paccTOSHUM X = Nog + 0,1hon oT ocn
oropsl. JITMHa aHKEPOBKHU CTEeprKHEH T0/kHA ObITh He MeHee 0,7hon/CoSp.

9.3 CocTaBHbIe HAJKHU
9.3.1 Kiieensle 1epeBsIHHbIE COCTABHBIE OAJIKU CIIEAYET CIUIAYMBATh C IOMOIIBIO HAKIIOHHO
BKJICEHHBIX MJIM KJICeBBUHYEHHBIX CTEPKHEH MII HAKIIOHHBIX BUHTOB.
9.3.2 CocraBHBIM OajKaM Ha IOJATJIMBBIX CBS3SX CIEAYEeT IMPHIABAaTh CTPOUTEIIbHBIN
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MOJBEM TyTEM BBITHOA DJIEMEHTOB JIO TIOCTAHOBKU CBsI3€i. 3HaYCHHE CTPOMTEIHLHOTO MOIAbEeMa
(0e3 ydera mocneayroero pacupsMiIeHus 0anku) cielyeT IPUHUMATh YBEJIMUYEHHBIM B MOJITOpA
pasa 1o CpaBHEHUIO C MPOrHOOM COCTAaBHON OAJIKH MO/ PacYeTHOM HATrPYy3KOU.

9.3.3 Pacuer Ha HPOYHOCTH COCTaBHBIX OajOK CJEIyeT BBINOJIHATH, PYKOBOICTBYSCH
nosioxeHusiMu myHktos 7.9 u 7.11 CII 64.13330.2017.

KoncTtpynpoBanue u pacyer cocTaBHbIX 0ajoK (PEOPUCTHIX MIINT) KOMIIO3UTHOTO CEYEHUS,
B KOTOPBIX JKEIe300€TOHHAs IUIMTAa OOBEIWHEHA C JCPEBSIHHBIMH peOpamMu HAKIOHHO
BKJIGEHHBIMU aHKEPaMHU, CJIETYET BBIMIOJIHAT, PYKOBOACTBYSACH Mo0xkeHussMH npuiioxkenus JI CI1
64.13330.2017.

9.3.4 TIporu6 cocTaBHBIX 0AJIOK KaK CO CTPOUTEIBHBIM ITOBEMOM, TaK U 0€3 HETO CIIeayeT
OTIPEICIISATH TI0 TIPABUJIAM CTPOUTEILHON MEXaHUKH KaK IS IIEIbHBIX 0AJIOK TAKOTO K€ CEUSHUS,
HO ¢ BBeaeHHeM Kkoddduimenta Ki K MOMEHTY HHEpIHH IONEPEYHOTO CEYCHHs OalKH,
YUYUTBIBAIOIIETO MOJATIMBOCTH TOI'O MJIM MHOTO BUA COeauHEHuUs (Tabmua 9.1).

Tadonupma 9.1

3Hauenue KodhUIMeHTa I pacueTa N3rH0aeMbIX COCTAaBHBIX
Yucno cinoes B
Koaddumnment 3JIEMEHTOB IIPH NPOJIETAX, M
JJIEMEHTE
2 4 6 9 u 6ostee
k <4 0,95 0,95 0,95 0,95
v 8 0,8 0,85 0,9 0,95
K <4 0,85 0,85 0,9 0,9
* 8 0,5 0,7 0,8 0,85
DpuMmeuanune— Ind npoMeKYTOUHBIX 3HAYCHUN IJIMHBI MPOJIETA W YUCIA CIOEB KO3(D(UIMEHTHI
ONPEIEIAIOTCS UHTEPIOJISILIUEH.

9.3.5 B cocraBHBIX Oankax Ha HAKJIOHHO BKJICCHHBIX CTEPXKHSIX IOCICIHHUE CICIyeT
yCTaHaBIMBaTh TaKUM OOpa3oM, YTOOBI B HUX BO3ZHUKAIU pacTAruBaroiue ycunus. CTep:kHu
clemyeT BKJICUBATh MO YTIIOM OT 25° 10 55° K MIOCKOCTH CIUTAYMBaHMUS.

Hecyryto cnocoOHOCTh HaKIIOHHO BKJIEEHHOTO CTEP)KHSI KaK CBSI3H CABHUTA ¢ ¢ OMPENEISIOT
o ¢popmyiie

Tee = Tae « COSa, (912)
1€ Tec o — HECYILAs CIOCOOHOCTh CTEPIKHS, OMPeIeIeHHas B COOTBETCTBUU ¢ 8.3.1.
Paccrostnue (11ar) Mexay BKIIEEHHBIMU CTEPKHSAMH Sc.c JOKHO YAOBIETBOPATH YCIOBHUIO
AMS S Tc_c |6p/S/6p, (913)
rae AMs — pacueTHasl pa3HHIAa U3THOAIONIMX MOMEHTOB B Hauaje M KOHIIE Y4acTKa Scc MEXKIY
BKJICEHHBIMH CBSI3SIMH;

lsp — MOMEHT wuWHepHHH OpYTTO TIONEPEYHOTO CEUYEHHUS DJIEMEHTa OTHOCUTEIBHO
HEUTPAJIbHOM OCH;
Sep — CTaTHYECKU MOMEHT OpYTTO BETBH COCTaBHOTO DJEMEHTa OTHOCHUTEIBHO

HEUTPaJIbHOW OCH.

9.3.6 basiku KOMITO3UTHOTO CEYEHMs SIBJISIOTCS COCTAaBHBIMH M BKJIIOYAIOT JIEPEBSHHBIC
pebpa, MOHOJHUTHYIO >KEJIe300€TOHHYIO TUINTY M aHKEPhl, OOBEIUHSIONINE WX B EIUHYIO
KOHCTpYKLUIO. [To0kKeHust 0 MPOEKTUPOBAHHIO OAJOK KOMIIO3UTHOTO CEUEHUs C aHKEpaMH Ha
BKJICEHHBIX CTEPKHsX NpuBeaeHbl B npuioxenuu JI CII 64.13330.2017.

9.4 ’KecTKHe CTHIKH

9.4.1 Ilpu ycTpOHCTBE >KECTKHMX CTHIKOB B KOHCTPYKLHUSAX HCIOJB3YIOT [Ba THUIA
COC/IMHCHUH Ha HAKJIOHHO BKJICCHHBIX cTep)kHsX (pucynku 9.6-9.10).

YHUBepcalbHBIMU SBISIOTCS aHKephl V-00pa3Hoil (OpMBI, KOTOPbIE MPEACTABIISAIOT COOO0M
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KOMOMHAIIMI0O MHHMMYM M3 JBYX CTEpXKHEH, BKJIEEHHBIX HAKJIOHHO II0 OTHOLICHUIO K
HaIpaBJIEHUIO BOJOKOH JIPEBECHHBI U 00pa3yIOIUX MEXy COOOH BHYTPEHHUH YTOJI.

B pacTaHyThIX CTBIKAX WM PpACTAHYTHIX 30HAaX CTBIKOB JOIYCKAeTCs IPUMEHSTh
COEJMHEHUS] Ha CTEP)KHSIX, HAKIOHHO BKJIEEHHBIX B OJHOM HAaIpaBICHHUHU, pabOTaroIIUX Ha
BBIIEPTUBAHUE W IIPUCOEAMHEHHBIX Ha CBapKe K CTaJbHBIM IUIACTUHAM, IE€PENAOLIUM Ha
JPEBECUHY YCHUJIMSI CKaTHsl, BOSHUKAIOLIME OT Pa3IOXKEeHUs YCUIIMM pacTsDKEHHUsl B HAKIOHHBIX
cTepxHaX. Pabora cTepkHel Ha Ipo1aBIMBaHUE (CXKATHE) B TAKUX y3J1aX HE JI0IyCKaeTCs.
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@ — PACCTOSIHUE OT Kpast ITACTHUHBI IO OCH CTEPIKHSI; 0 — IIMpHHA TIaCTHHBL, N — BRICOTA CeUeHUs CThIKA; hg —
ieyo mapsl cuit; | — minHa 3aaepiBaeMoit YacTr CTepIkHs; |, — ITHHA pacTSHYTOTO CTepIKHSL; | — IuTHHA coxaToro
crepxkust; N — npogonsHoe yeunue; N, — yeuiue pactsikenust; N — ycuiine coxaTusi; S — 1mar CTepxHs; Ty — yCHITHe
casura; 1", — yCUIue CIBUra, MIpUXOosIleecs Ha OJJUH HAKIOHHO BKJIEHHBIN CTEPKEHb; I — TOJIIIMHA JIACTUHBI;
@, B — yriIBl HaKJIOHA CTEPXKHEH; G, — HaNPsSHKEHUE CoKaThs

Pucynox 9.6 — Kectkue pacTsinyTble CTHIKU € OHOHANIPABJIEHHBIMU HAKJIOHHO BKJIEEHHBIMH
cTep:kHAMH (a) 1 V-00pa3HbIMH aHKepaMH (0)

9.4.2 PacdeTHyI0 HECYIIyIO CIOCOOHOCTH V-00pa3HOTro aHKepa OMPENEISIIOT UCXOMAS M3
pacueTHOM HecyIlel CIOCOOHOCTH BKIIEEHHBIX CTEp)KHEW aHKepa, OMpeNeNeHHON mo dopmyre
(74) CII 64.13330.2017. Ycunus B KaKIOH BETBH aHKepa OMPEACISAIOTCS IMYTEM Pas3iIoKEHUS
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YCWIMM OT BHEIIHEW Harpy3Ku [0 HAIPABJICHUSAM BETBEU. BHYTpEHHMI yrosn Mexay BETBSIMU
aHkepa npuHumarot ot 45° no 120°.

a
50 - 70 a s s
TCIII..B =N/2 - M/'ho Trers
=T Ncs
, M
h Np.e
N P
Npn
= $
N &
:Af == CH
Tenw =N/2 + Mho T'cnu
9]

M

O = =
Tenw =N/2 + Mho

b2

a — PacCTOSIHUE OT Kpast MJIACTHHBI 10 OCH CTEPKHs; b — mupuHa miaacTunel; he — BeicoTa ceuenust cToika; ho —
ieyo mapsl cuit; | — minHa 3aaepiBaeMoit YacTu CTepikHs; |, — UTHHA PacTSHYTOTO CTepIKHSL; | — MuTiHA coxaToro
crepxHSI; M — m3rubaromuit MomenT; N — npomonsHast cuna; Ny, — BepxHee ycunne pacTsokeHus; Ny, — HikHee
ycumme pacTsokeHusT; Ne, — BepxHee ycumme cxaThs; Ney — HIDKHEe yCHIINE CKATHS; S — IIar CTepXKHEH; Teys —
BEPXHEE YCUIINE CABUTA; Tcqu — HUKHEE YCUIIUE CBUTA; T'cq s — BEPXHEE YCUIINE CABHIA, IIPUXOASIICECS HA OJIUH
crepxeHb (@) win aHkep (6); T'exu — HIKHEE YCHIIME CABUTa, IPUXOSIIeecs Ha OAUH CTepKeHb (@) Win aHkep (0);
t — ToNMHA TUIACTHHBI; 0, B — YIIIBI HAKJIOHA CTEP)KHEH; Gc — HANPSDKEHNE CKATHS

Pucynox 9.7 — ecTkue pacTsiHyTO-U3rnéaeMple CTHIKH € O/IHOHANIPABJIEHHBIMU HAKJIOHHO
BKJICEHHBIMH CTEP:KHSAMH (a) 1 V-00pa3HbIMHU aHKepaMu (0)

9.4.3 TIpoBepky Ha MPOYHOCTh AHKEPOB, CBAPHBIX IIBOB, COCAMHUTEIIbHBIX IJIACTUH WU
JPYTUX CTAJIBHBIX 2JIEMEHTOB BhINOJHAIOT 110 CIT 16.13330.

9.4.4 Tlpu NpOEKTHUPOBAHUM CTHIKOB WMJIM Y3JIOB KOHCTPYKIUI HEOOXOIUMO YUYHTHIBATH
OCOOCHHOCTH KOHCTPYKTHMBHOM cXeMbl. IIpMHIMIManbHO pa3iauyaroTcs KOHCTPYKTHBHBIE
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BAPUAHTHI C’)KATON M PACTSAHYTOM 30H CTBHIKOB CKATO-U3rH0AEMBbIX JIEMEHTOB JIOMAHOTO CEUCHUS,
HaIlpuMep B KapHU3HBIX Y3JIaX pam | T. 1.
9.4.5 HakTOHHO BKJICEHHBIC CTEPIKHU PACTIONIOKEHBI B COSTUHEHUSIX TAKUM 00pa30M, YTOOBI
B HHUX BO3HHUKaJIU TNPEUMYIICCTBEHHO pACTATUBAIOIIME YyCWIHsa. Bo3HUKaromme npu 3ToM
CKUMAIOIIUE YCWIMS OT Pa3JIOKEHUs CHUJ  JIOJDKHBL  TIepellaBaThbCsl Ha  JIPEBECHUHY
COCTMHUTEIIBHBIMUA JKECTKUMH TUIACTUHAMM WJIM CIIEHMAJbHO BKJICCHHBIMH CTEP)KHSIMH C
COOTBETCTBYIOILICH IIPOBEPKON PaCUETOM.
9.4.6 TlomatnMBOCTh COCAMHEHUN HA HAKJIOHHO BKJIEEHHBIX cTepxkHAX coctaBisier 0,001
Mm/kH.

M
. %
=
Nc
T'cn
- <~ M
g.
Ten
) o
=
& @
%,
&
- e ‘é
Ten = Mo

@ — PACCTOSIHUE OT Kpast MIACTHHBI IO OCH CTepikHs; b — mupuHa miactunsl; ho — miedo napser cui; | — aauHa
3a/IeNIBIBAEMOi1 4acTh cTepxkHs; |. — annHa cxxatoro crepxkHs; M — nsrubaroumit MomeHT; Ny, — yenime pacTshKeHUs;
N. — ycnnme cxxaTus; S — mar crepykHeit; Te, — yeniue cupura; 7', — YCHINe CABHTa, MPHUXOIIIeecs Ha OQHH
HAKJIOHHO BKJICHHBIN CTEPIKEHbB; { — TOINIIIMHA ILIACTUHBI; 0L — YTOJI HAKIIOHA CTEPIKHEH; G — HANIPSHKCHHUE CHKATHS

Pucynox 9.8 — Kectkue usrndéaemplie CTHIKH € JJ000BbIM YIIOPOM B C:KATOM 30He €
O/THOHATIPABJIEHHBIMHM HAKJIOHHOBKJICEHHBIMH CTEPKHAMH (@) 1 V-00pa3HbIMHu aHKepaMH (6)
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@ — PACCTOSIHUE OT Kpasi MTACTHHBI IO OCH CTepikHs; b — mupuHa miactunsl; ho — miedo napser cui; | — aauna
3a/IeNIBIBAEMOit YacTu cTepxHs; |. — amHa cxxatoro crepxkHs; M — nsrubarommit MomeHT; Ny, — yCHIIMe pacTshKeHUS;
N. — ycunme cxxaTus; S — mar crepyxHeit; Tc, — yenmue cupura; 7', — YCHIINe CABHUTa, MPUXOIIIeecs Ha OQHH
HaKJIOHHO BKJICHHBIN CTEpXKEHbB; I — TOJIIMHA MIACTUHBI, 0L — YTOJI HAKIIOHA CTEPIKHEN; G — HATIPSKCHHUE CHKATHSI

Pucynox 9.9 — Kectkue usrndéaemMple CTHIKM ¢ HeHTPUPYIOLIeH MPOKIAJAKOM B C:KaTOM 30HE C
O/THOHANPABJIEHHBIMH HAKJIOHHO BKJI€CHHBIMH CTeP:KHAMU (@) 1 V-00pa3HbIMH aHKepaMH (0)

9.4.7 CTblKM M Yy3JIbl CXaTo-, PACTIHYTO-U3rMOAEMbIX, H3rMOaeMbIX M PaACTAHYTBIX
AIIEMEHTOB COOPHBIX KOHCTPYKLMH CIeAyeT MPOBEPSITh pacueToM M O00ECIeurBaTh BOCHPUSTHE
nepepe3bIBAlOIINX CHJI, a TAaKXKe YCHUJIMM, BO3HMKAIOIIUX NPHU COOpKE, KAaHTOBKE, MEPEBO3KE,
CKJIQIUPOBAaHUM W MOHTaxe. JlIg CXKaTbIX CTBHIKOB OOJBIIENPOJETHBIX KOHCTPYKLHUH,
BBIMIOJIHEHHBIX €  3al0JHEHHWEM  IOJIMMEpOETOHOM, HEOOXOAMMO  INpeaycMaTphBaTh
KOHCTPYKTUBHBIE pEIIEHHS CTHIKOB Ha HAKJIOHHO BKJICEHHBIX CTEP)KHSAX, CIIOCOOHBIX
BOCIIPUHHMATh NIEPEYUCIICHHBIE BBIIIE HATPY3KH U IEPEPE3BIBAIOIINE CUJIBI.
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t . Nun = M/hy + N/2
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Nun = M, + N/2
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‘LAV
Tcn = Mihy - N/2

@ — PacCTOsIHUE OT Kpasi IVIACTHHBI 10 OCH CTepkHs; b — mmpuna miactuner; ho — medo napwet cui; | — mmna
3a/IeNIbIBAEMOIT 4acTH cTepxHs; |, — AnmHa pactsHyTOoro cTepXHs; |. — mmHa cxxatoro crepxxHs; M — usrubaromuii
MoMeHT; N — npontosnsHOe yeuiue; Ny, — ycuitie Ha IeHTpUpyomyto npokiaaky; N, — yeunue pactsokeHus; N —
YCHIINE CXKATHS; S — MIar CTep)KHEH; T ¢y — yeuiue casura; 1'c; — yCHIIMe CJIBUra, MPUXOJIAIeecs Ha OAWH HAaKIOHHO
BKJICHHBIH CTEPIKEHbB; | — TONIIIHA IIACTHHBL, 0, [} — YTIIBI HAKJIOHA CTEP)KHEH; G — HAIIPSDKECHUE CHKATHUS

Pucynox 9.10 — Kectkue c:kaTo-u3rudaeMble CTHIKH € HEeHTPUPYIOLIeii MPOKJIAAKON B C:KATOM 30He
C OJTHOHANPABJIEHHBIMU HAKJIOHHO BKJICEHHBIMH CTeP:KHAIMH (a) U V-00pa3HbIMH aHKepam¥u (0)

9.5 ’KecTkHe onopHbIe y3J1bI THH3000pa3HbIX (hepm

9.5.1 ®depmbl THH3000pa3HOTO OYEPTAHUS UMEIOT THYTOKIJIECHBIE Tosica (mosc) (PHCYHOK
9.11).

Beicora depmsi B cepenune nponera: (1/9) L < H < (1/6) L.

Pexomentyembie mposiets L Takux ¢epm coctasisitor o 18 1o 100 m.
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™

L L=18-100 nm )

——

[

L L=18-60 u L

H — BricoTa (depmbl; L — nponer dpepmsr
Pucynok 9.11 — Cxembl JTUH3000pa3HBIX (pepM

9.5.2 Pacuer depmbl HEOOXOMMO OCYIIECTBIISATH C YIETOM CIIEIYIOIIUX OCOOEHHOCTEH:

a) ycwiMs B IosicaXx cleAyeT OINpeAeNsiTh W3 YCIOBHMS HMX HEpPa3pe3HOCTH; CIEAYET
YUUTBIBATh H3TUOAOLIME MOMEHTBI, BO3HUKAIOLIME B ONOPHBIX Y3J1aX, BBIIOJHEHHBIX Ha
HAKJIOHHO BKJICEHHBIX CBS3SX;

0) ycwins B peleTKe JOMYyCKAaeTCsl ONPEAeNsaTh U3 YCIOBUS IAPHUPHOIO CONPSIKEHUS ee
AJIEMEHTOB C MOSICAMH.

9.5.3 C6opnble JMH3000pa3Hble (epMbl MOTYT COCTOSITH M3 HECKOJBKHUX OTIPABOYHBIX
Mapok. PacronokeHue YKpYIMHUTEIBHBIX Y3JIOB CIEAYeT ONpEeAeNsaTh TPAHCIIOPTHBIMH U
TEXHOJIOTHYECKUMHU TpeOOBaHUSAMH. B HWXXHEM Tmosice cielyeT pacroyiaraTb MUHUMAaJIbHO
BO3MO>KHOE YHCJIO CTHIKOB.

9.5.4 ®epmbl MOTYT UMETh JKECTKHE Y3JIbl CONPSIKEHUs KaK B ONMOPHBIX y3J1aX, Tak U, IpU
HEO0OXOIUMMOCTH, TIO JUIMHE TIOSICOB.

9.5.5 DnemeHThI peleTKy ciaenyeT pacnosararts noj yriiom ot 30° no 60° k BepTHKaIH.
Kpennenue pemierku K nosicaMm ciieyeT OCYIIECTBIISATh C IIOMOILBIO Hareiaei Wi Ha BKIEEHHBIX
CTEpIKHSX.

9.5.6 OmnopHble y37abl JUH3000pa3HBIX (epM SBISIIOTCS Haubosiee HarpyKeHHbIMH U
OTBETCTBEHHBIMHU. [IpH jK€CTKOM COMPSKEHUH IMOSICOB UX CIIEAYET MPOEKTUPOBATh HA HAKIIOHHO
BKJICCHHBIX CTepKH:X (pucyHOK 9.12). HeoOxoauMoe YHCiio BKICEHHBIX CTEPIKHEH ONPEIelsioT
pacyYeTHBIM ITyTEM.

[Ipumedanue— O6o3HayeHus cm. B 9.5.9

Pucynok 9.12 — Cxema onopHoro y3Jjia JIHH3000pa3Hoii GepMbl
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9.5.7 Pacuer depMbl HEOOXOMMO OCYIIECTBIISATH C YIETOM CIICIYIOIINX OCOOCHHOCTEH:

a) ycwiHs B IosicaX CcIeAyeT OINpeAeNsiTh W3 YCIOBHUS UX HEpPa3pe3HOCTH; CIIEeAyeT
YYUTHIBATh H3TUOAIONINE MOMEHTHI, BO3HHUKAIOIIME B OMOPHBIX Y37aX, BBIIOJHEHHBIX Ha
HAKJIOHHO BKJICCHHBIX CBS3SIX;

0) ycunus B pelieTKe JOIYCKaeTCsl ONPENEATh U3 YCIOBUS IIAPHUPHOTO COINPSIKEHUS €€
3JIEMEHTOB C MOsSCaMHU.

9.5.8 OmopHble y37bl JUH3000pa3HBIX (GepM SBIAIOTCA Hauboliee HArpyKECHHBIMH U
OTBETCTBEHHBIMH. [IpH jkeCTKOM COMpSYKEHUH MOSICOB UX CIIEAYET MPOSKTHUPOBATh HA HAKIIOHHO
BKJICCHHBIX CTEP)KHSX.

Yucno BKIEEHHBIX CTEPXKHEH Ne OMPEesaoT o Gpopmysie

Ne = Ne / Tac o Kep cOSOQ, (9.14)
rae Ne — ycunue ciBura 1o IjiocKOCTH CIIJIaYMBAaHUS BEPXHETO U HUXKHETO I0SICOB;
T — Hecyiasi CiocoOHOCTh BKJIIEEHHOTO cTeprkHs (cM. myHKT 8.41 CIT 64.13330.2017);
0L — YTOJI HaKJIOHa CTEpKHEH K MIIOCKOCTH CIUIaYMBaHUs, Ha3HayaeMbli B nipezenax ot 30° 1o
50°%;
Ke.p — KOO PHUIIMEHT COBMECTHOCTH pabOThI BKJICCHHBIX CBSI3CH.

[Ipu paBHOMEpHO# paccTaHoBKe cBsi3eit Kep paBen 0,8, mpu paccranoBke He meHee 30 %
KpalHUX K OIOpe CBsA3EH B BUJIC IBYX BKIICCHHBIX CTEPIKHEH 110 mUpuHe cedeHus Kep pasen 0,85.

9.5.9 Ilnomanky crjaaunBaHUs BEPXHETO U HIKHETO TIOSCOB CIIEAYeT MPOBEPSITh HA CMSTHE
MOJT YTJIOM Y K BOJIOKHAM 110 opmyIie

(Nsinp + Qcosp)/(blc) + N¢ tgo/(ne bS1kep) < Rewy, (9.15)

rae N u Q — mposiobHas ¥ IoTepeyHasi CUjIbl B BEpXHEM I0SCE B 30HE CIIJIAUYUBaHMS,
B — yroJ HaKJIOHA OCH BEPXHETO MOosiCa B 30HE CIUIAYMBAHUS K TNIOCKOCTH CIUIAYNBAHHMS,
b — mupuHa ceuenus Gpepmel;
lc — TMHA TUTONIAIKK CTUTAYUBAHHS,
S1 — IIar BKJIEEHHBIX CBSI3EM;
Rewy — pacdyeTHOE COMPOTUBIICHHE IPEBECHHBI CMSITHIO IO YIJIOM Y K BOJIOKHAM,
onpenensiemoe o popmye (5) CIT 64.13330.2017,
Y — OONBIINIA U3 YIJIOB HAKJIOHA TUIOCKOCTH CIUTAYMBAHMS K BOJIOKHaM BEepxXHeEro (Yys) U
HIDKHETO () MOSICOB.
Eciu ycnoBue He BBIMOJHEHO, CAEAYET YBEIUYHUTH IIAr CBA3EH WIH YCHIIUTH IPEBECHHY
CTEPIKHSIMH, BKJIICEHHBIMU TEPIICHIUKY/ISPHO IJIOCKOCTH CIIAaYiBaHUSI.
[lar BKJICEHHBIX CTEPXKHEH yCHIIEHHs Siy ClieMyeT onpenesaTh ¢ yderoM mynkra 8.40 CII
64.13330.2017 mo popmyne

Sly = TBC o /(b(GCM,y - RCM,Y) y (9.16)

rie Tee o — HECYIIAsi CIIOCOOHOCTh BKIIGCHHOTO cTepxHs ycunerus (8.3.1).

9.5.10 CoOopHble ¢epMbl MOTYT COCTOSITh W3 HECKOJBKHUX OTHPAaBOYHBIX MapoK.
PacnonoskeHne  yKpyHMHUTENBHBIX  Y3JI0B  CJEAYyeT  ONpelNeisTh TPAHCHOPTHBIMU U
TEXHOJIOTHYECKUMHU TpeOOoBaHUSAMH. B HW)KHEM Tmosice cielyeT pacroyiaraTb MUHUMAJIbHO
BO3MOHOE YHUCIIO CTHIKOB.

9.5.11 Crblkn BepxHero mosca cieyeT KOHCTpYHpOBaTh € Iepeadyeii OCEBbIX YCHJIMN Ha
TOpPLBl  JJEMEHTOB  IIOCPEACTBOM  IOJIMMEpPOETOHa, O00ECHEeUMBAIOIIEr0  PaBHOMEPHOE
pacrpezeieHue HapsHKEHUH 110 BBICOTE IMONEPEYHOTO CEUECHHUS.

9.5.12 PacTsiHyTBIE M C)KaThle CTHIKU IOSICOB JIOJKHBI OBITh PacCUMTaHbl HA MOHTA)KHBIE
YCUJIHSI TIPH KaHTOBKe U moabeme (pepm. OHM JOKHBI 00/1aJaTh JOCTATOUHON KECTKOCTBIO U3
IJIOCKOCTH M BOCIIPUHUMATh YCUJIUSI OOpPaTHOTO 3HAKA.

9.6 Komno3uTHbIE JepeBo:Ke/Ie300eTOHHbIE 0AJIKU
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9.6.1 banku KOMIIO3UTHOIO CEUEHUS BKIIIOYAIOT JEPEBSIHHbIE pedpa C HAKIOHHO
BKJICCHHBIMH aHKEPaMHU ¥ MOHOJIUTHYIO KeJIe300eTOHHYIO0 InTY (pucyHok 9.13).
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[Ipumeuanue— O603HaueHHUs cM. B 9.6.6, 9.6.8.

a— 06HII/II>‘I BU; 0 — NIONEPEYHOC CCUCHHUC, 6 — TCOMCTPUICCKNUC XapAKTCPUCTHUKHU MMONIECPEYHOI'O CCYCHUS; 2 —
OIIOpHAst 30HaA Oanku

Pucynok 9.13 — bajika KOMIO3UTHOTO CEYeHUs

9.6.2 Pacuet 6ajioK KOMIIO3UTHOTO CEYEHUSI IPOBOAST O MPEEIIbHBIM COCTOSTHUSAM TEPBOI
U BTOPOH IrpynmaM NpeAeabHbIX COCTOSIHUNA MO yIIPYTroi CTaauu.

[Ipu pacuere KOHCTPYKIIMN U COEAMHEHUN CIIEYET YUYUTHIBATh:

- KO3QPUIHUEHTH HAJJSKHOCTH 110 OTBETCTBEHHOCTH Yn, IPUHUMAEMBIE COTJIACHO pa3fieiy
10 TOCT 27751-2014,

- K03((HUIMEHTHl HAJEKHOCTU 0 MaTepuaiy: 1Mo OETOHY Yh, MPUHUMAEMBbIH COTJIACHO
nyHkTy 6.1.11 CII 63.13330.2012; no apmatype Ys, IpuHUMaeMblii corinacHo nyHKTy 6.2.8 CII
63.13330.2012; mo apeBecuHe Ym, MPUHUMaEMbIi cornacHo myHKTY 6.2 CII 64.13330.2017,

- K03((PULIMEHTHI YCIOBUH pabOThI 3JIEMEHTOB JAEPEBIHHBIX KOHCTPYKIUH:

- mpou3BezeHne ko3 umeHToB ycnoBuit padotsl [Imi mo nmynkty 6.1 CII 64.13330.2017;

- OeToHa Ybi, MPUHUMAEMBIi coracHo myHKTY 6.1.12 CIT 63.13330.2012.

9.6.3 )Kene300eTOHHBIE IUTUTHI CIIEYET PACCUUTHIBATH MO MPOYHOCTH U TPEIIUTHOCTORKOCTH
cornacHo CII 63.13330.

9.6.4 Ilpu ycraHOBKE HaJl ONOpPAMHU IIMTHI PACUETHOW CTEP)KHEBOM apMaTyphl YCHUJIHS B
IUTMTE OIPENENAIOT KaK B HEpa3pe3HOH kene300eToHHOM KoHeTpykuuu cornmacHo CIT 63.13330,
JIONyCKAIOIIe  mepepacnpesieseHne MOMEHTOB B COOTBETCTBHM € TpeOOBaHUSAMU
TPEIMHOCTOMKOCTH. [IpM OTCYTCTBMM pacyeTHOM CTEp>KHEBOM apmaTypbel HaJa OIOpaMH
KOHCTPYKLIUSI PAaCCUUTBIBAETCS KaK OJHOMPOJICTHAS.

9.6.5 U3rubatomiyie MOMEHTHI, YCHJIMSI M HAIPSDKEHUS B DJIEMEHTaX KOMIIO3UTHOM Oaliku
clieflyeT B OOIeM ciiydae ONpeAessiTh CYMMHPOBAHUEM CHUJIOBBIX (DaKTOPOB, BO3HUKAIOIIUX Ha
Pa3NUYHBIX CTAAWSAX M dTanax paboThl, COOTBETCTBYIOIINX YCIOBHUSIM BO3BEICHUS U 3arpyKCHHS
KOHCTPYKLIUH.

JUis HaxoKAEHUs U3rHOAIOIMX MOMEHTOB, CIIBUTAIOIIUX U OTPBHIBAIOIIUX YCUIMHA MEXITY
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XKene300eTOHOM U JepeBOM, BHYTPEHHUX HANpPSHKCHWN, a TaKXKEe TPHU OIpPEAeICHUH OOIInX
nedopMmaruii paboTy 6eToHa MPUHUMAIOT, KaK MPaBHIIO, YIIPYroW, HE3aBUCUMO OT 3HAUYECHUS U
3HaKa HanpspKeHUil B OETOHE; MoJ3y4ecTh OeToHa HEOOXOJMMO YYHTHIBATH B COOTBETCTBHUHU C
nosnoxenusmu CII 63.13330.

[Tpu pacuerax Ha ycanky OeTOHa pasrpyskaroliee BIHSHUE YCaJKH HE YUUTHIBAIOT.

9.6.6 B pacyeTax KOMITIO3UTHBIX OAJIOK, BBITIOJHSAEMBIX B IPEITOJIOKEHUHN YIIPYTroi paboThI
0eToHa, cleayeT UCIOIb30BaTh KOI()(UIMEHTH MPUBEICHUS K APEBECHHE N T€OMETPHUECKUX
XapaKTEPUCTHK MOMEPEUHbIX CEUeHUN ITUX OaIoK

n=—oL, (9.17)

rae Ebi1 — MOIyIh 1eopMaIiuu CxKaToro 6eToHa;
E; — Monynb ynpyrocTy IpeBECHHbBI BOJIb BOJOKOH.

Beoicoty nepeBsiHHOrO pedpa NpUHUMAKOT PaBHOM:

(1/15-1/25)l — anst pa3pe3HbIx OaoK;

(1/20-1/30)l — nnst Hepa3pe3HbIX OaoK,
rae | — nponer 6anok.

TonuHy Kene300€TOHHOU TUIMTHI TpUHUMAatoT paBHo# oT 80 10 150 MM. Yron HakioHa
BKJICEHHBIX aHKEpOB oL = 30° —45°.

Paccrostaust MeXTy OCSMH BKJICCHHBIX aHKEPOB BJIOJIb BOJIOKOH (prucyHOK 9.13) crmemyer
MPUHUMATH HE MEHEE:

S1 = 14d npu o = 30°;

S1=10d mipu o = 45°.

PaccTosiHue OT ocu aHKepa 70 TOplia MO HANpPaBIECHUIO BOJOKOH CIEIyeT MPUHUMATh He
MmeHee 5d.

PaccrositHus B HanpaBIeHUN TIONIEPEK BOJIOKOH CIIEAYeT MPUHUMATD:

S2 > 3d — Mexy OCSIMH aHKEPOB;

S3 > 2d, Ho He MeHee 30 MM — OT OCH aHKepa JI0 KPOMKH.

Pacyersl crnemyer BBIMONHATH MCXONsS W3 THUIIOTE3bl IUIOCKUX CeYeHUl, 0e3 ydera
MOJATIMBOCTH IBOB OOBEIMHEHUSI IEPEBIHHON U KeJIe300€TOHHOM YacTei.

9.6.7 Pacuer BBIMOIHSIOT B IBE CTAINH:

1-s cTagust — pacyeT IepeBSIHHOTO pedpa Ha BEC JKeNIe300€TOHHOM TITUTHI;

2-51 CTaius — pacyeT Ha TOCTOSIHHBIE U BPEMEHHBIE HarPy3KH.

9.6.8 HanpsixeHus 1o HUKHEW IpaHU AEPEBIHHOTO pedpa MpoBepsIOT Mo (opmyrie

Onp = Ompl T Oxp2 < Ry, (9.18)
M, .
rae O,p1 = — — HanpsbKeHue B peOpe Ha 1-# craaun,
ap
M, .
O,p2 = o — HaNpshKEHUE B peOpe Ha 2-U CTanuwu;

np
31ech M1 — n3rubdaroIii MOMEHT OT Beca Ke1e300€TOHHOM TUIHTHI,
M, — wusrubarommii MOMEHT OT pacueTHOW Harpy3kd (3a HCKIIOUEHHEM Beca
KeJIe300€TOHHOM MITUTHI);
W,p — MOMEHT CONPOTHUBIICHUS JEPEBSIHHOTO pedpa;
|

Wnp =2 _ MOMCHT COIIPOTUBJICHUA KOMIIO3UTHOT'O CCUCHUA, IPUBCACHHOI'O K IPECBECUHE;

¥ — PacCTOSIHUE OT HEUTPAIBbHOM OCH MPUBEJCHHOTO CEUYEHUS 110 HIKHEH rpaHu OaliKu.
9.6.9 HanpspkeHHs 110 BepXHEH rpaHu jKene300€TOHHOM MIIUTHI IPOBEPSIOT 1o hopmye
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M2/Wh up < Rb, (9.19)
rae Wp up — MOMEHT CONPOTHUBIICHUSI KOMIIO3UTHOTO CEYEHUS, IPUBEJCHHOTO K OETOHY;

Rp — pacdueTHOE CONPOTHBIICHHE OETOHA OCEBOMY CHKATHIO.

9.6.10 PacueTHyr0 MIHMPUHY >KEJI€300€TOHHOW IUIUTHI NMPUHUMAIOT PAaBHOW PACCTOSHHIO
Mexny pebOpamu, HO He Oonee 1/6 mposera. Ilpu TtommuHe miuTel MeHee 1/10 BBICOTHI
KOMIIO3UTHON OalKu pacyeTHYIO0 IIMPUHY CBeca MPUHUMAIOT He Ooliee 6-KpaTHOW TOJILIMHBI
TUTATEL.

9.6.11 TpeOGyemoe 4nCiI0 HAKIOHHBIX METIAEBBIX aHKEPOB OMPEACIIAIOT U3 pacueTa Ha CIIBUT
M0 TUTOCKOCTH CKAaJbIBaHUS TUIUTHI U pedep M3 yCIOBHS MPOYHOCTH AHKEPOBKH B OCTOHE U
JPEBECUHE.

9.6.12 Hecymyro criocooHOoCcTh T, KH, 0/1HOI BETBU METICBOr0 aHKEpa Ha CABUT B OETOHE
OTIPEACIISAIOT MO popMyIie

T <F,R, cosa+100d2 /R, sina, (9.20)

rie Fa — mI0mmIa 16 monepevyHoro ceueHus ankepa, cM?;
Ra — pacyeTHOE CONPOTUBIICHIE MaTepHalia aHKEpa Ha PACTKECHHE,
d — HOMUHAJIBHBIN IUAMETp aHKepa, CM;
Rp — pacueTHoOe comnpoTuBIieHHE OETOHA HAa OCEBOE CkaThe (MPU3MEHHAsI IPOYHOCTB ).

9.6.13 Hecymyto cnocoOHOCTh OJHOW BETBU IETJIEBOrO aHKEpa Ha BBIAEPrUBAaHUE B
npeBecuHe onpeaessor mo popmyie (66) CIT 64.13330.2017, koTopas J0DKHA ObITH HE MEHEE
HECyIel CIIOCOOHOCTH OJTHOM BETBU METICBOrO aHKEepa Ha CIBUT B OETOHE.

9.6.14 TpeOyemoe 4KCIIO HAKIIOHHBIX METIEBBIX AaHKEPOB OMPEACISAIOT 10 Popmyie

S 115(MB My )SGp
< TIs, ’

(9.21)

rne Ma, Mp — wusrubaromme MOMEHTHI B HadyalbHOM A U KOHEYHOM B ceueHusix
paccMaTprUBaeMOro y4acTKa,
T — pacyeTHas Hecymlasi CIOCOOHOCTh aHKEpa B IIBE.

Hecymiyto crtocoGHOCTB 10 MONIepEYHO CHITe KOMITO3UTHOTO CEYCHHUS CIIEAYET TPHHUMATh
paBHOH Hecylel coCOOHOCTH IEPEBSIHHOTO CEYEHUSI.

9.6.15 Ompenenenre TPOTrHOOB BBHIMOJHAIOT KaK JUIsl COCTaBHBIX OajloK C y4eTOM
NPUBEICHHOTO ceueHust U KoddduirenTta Kx K MOMEHTY HHEPIIUH TTOTIEPEYHOTO CeYCHUs OaNKH,
YUUTHIBAIONIETO TOJATINBOCTh HAKIIOHHO BKJIGEHHBIX aHKEPOB, KOTOPBIH CIenyeT MPUHUMATh
paBHbIM 0,9.

10 ITo:kapHO-TeXHHYeCKHe TPeOOBAHUS K IepPeBAHHBIM KOHCTPYKIUSIM HA BKJIE€EHHbIX

CTEPIKHAX

10.1 B ciyuasix, npeayCMOTPEHHBIX MPOTHBOIOXKAPHBIMU TPEOOBAaHUAMHU JIEHCTBYIOIIUX
HOPMATHUBHBIX JIOKYMEHTOB, JIEPEBSIHHbIE KOHCTPYKIIUH IOJDKHBI OBITH 3allPOSKTUPOBAHBI U
BBIIOJIHEHBl C  MPEJEeIOM OTHECTOMKOCTM M TOKa3aTeleM IOXapHOW  OIMAacHOCTH,
perIaMeHTHPYEMBIMU 3TUMHU TPEOOBAHHSIMH.

10.2 Ilpenen orHecCTOMKOCTH ONpenesstoT mo Mmerojaam, ycranoBieHHsIM [OCT 30247.0 u
I'OCT 30247.1. omyckaercst Nmpeaes OTHECTOMKOCTH JEPEBSIHHBIX JJIEMEHTOB KOHCTPYKIMUH
yCTaHABJIMBATh PACUETHHIM MyTEM Ha OCHOBE 3aKOHOMEPHOCTEH OOYTJMBaHMS M MpPOrpeBa UX
CEYeHWH B YCIOBHUSX CTAaHJAPTHOTO TEIJIOBOIO  BO3JCHCTBUS, peErIaMeHTHUPYEMOTO
I'OCT 30247.0, u ¢ y4eToM INpPEAEIbHBIX COCTOSIHUM IO OTHECTOMKOCTH, PEriIaMEHTHUPYEMBIX
I'OCT 30247.1, no metony 3(pPEeKTUBHOTO CEUYEHHUS, YMEHBIIEHHOTO C Y4eTOM OOYIJIuBaHUS
(pazmen 10 CIT 64.13330.2017).

10.3 Tlpemen OTHECTOMKOCTH Y3JIOBBIX COCIWHEHHI JJIEMEHTOB W OIOPHBIX Y3JIOB
JIepEBSHHBIX KOHCTPYKIIUH, BHIOJHEHHBIX C IPUMEHEHNEM BKJICEHHBIX CTEpPIKHEH, TOJIKEH ObITh
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HE HIDKE TpeOyeMOoro Ipe/ieia OTHECTOMKOCTA KOHCTPYKITUHU B IIEJIOM.

[loBbIIEHHE TIpEesia OTHECTOMKOCTH JEPEBSHHBIX 3JIEMEHTOB KOHCTPYKIMU U MX Y3JI0B
JIOCTUTAETCS IYTEM YBEJIIMUYECHUS PAa3MEPOB UX CEUECHUS, TPUMEHEHUS CPEACTB OTHE3AIUTHI WU
TEIIOU30IMPYIOIIUX MAaTepUAIOB U OOJIHMIIOBOK, B TOM YHCIIE U3 THJIOMATepUajoB.

10.4 Tpu ompeeIeHH OTHECTOMKOCTH COSTMHEHUN HA BKIIGEHHBIX CTEPIKHSIX BCIEACTBHE
HEPABHOMEPHOTO paCHpe/esieHns TeMIIepaTyp pacCTOSHHE OT TpPaHUIbl OOYIJIMBAHUS /10
KJIGEBOI'O I1IBA MEXJY JPEBECMHOW U BKJICCHHBIM CTEPKHEM B 30HE PACUETHOM TIIyOMHBI
BKJIEMBAaHUS K MOMEHTY BPEMEHHU, COOTBETCTBYIOLIEMY TpeOyeMOMYy Ipeneay OTHECTOMKOCTH,
JIOJKHO OBITH HE MeHee 20 MM.
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IIpunoxenne A
BxiienBanue cTep:kHei

A.1 BBuay 0co0oili BAXKHOCTH M OTBETCTBEHHOCTH IIPOIIECCa BKJICHBAHKUE CTEPIKHEH MOKET
OBITH MPOBEICHO TOJHKO HA MPEANPHUATHSIX CO CICIHUATHFHO 00yYSHHBIM ITEPCOHATIOM M JIHIIAMH,
HEIOCPEICTBEHHO JOMYIIEHHBIMHU K 3TOM OIepalyy MPUKa30M 110 MPEANPUITHIO.

Otu paboThl 0HOPMIISIOT aKTOM Ha OCBUICTEIHLCTBOBAHUE CKPBITHIX PabOT, MOMTUCAHHBIM
pykoBoauTeneM otaena rexuunueckoro kKoutpodist (OTK), ucionautenem u Texaosorom. [Iporecc
BO3MOKE€H TOJIBKO B 3aBOJICKMX YCIIOBUSAX, MPHU TMOJIOKUTEIHHOM TeMIiepaType, BIaKHOCTU
JipeBeCUHBI HE BbIIE 15 % U B 3alIUIIEHHBIX OT YBJIAKHEHUS MOMEIICHUSX.

A.2 MaTepuaJibl

A.2.1 Jlns BKJIEWBaHUS WCHOJB3YIOT Kiew Ha 0aze snokcuaHbix cmoi D/1-20 mo I'OCT
10587. B kauecTBe HAMOJIHUTENS HCIONB3YIOT KBapll MojoThiii Mapku b mo 'OCT 9077 wnu
NOPTJIaHEMEHT Kilacca IpoyHocTH He Huxe 32,5 mo 'OCT 31108.

A.22 Jlns BKIEUBaHUSA HCHOJB3YIOT METANIMYECKHE CTEPKHU U3  apMarypbl
nepuonuieckoro mpogwmis kiaaccop A300, A400, AS00 m A600 mo I'OCT 5781-82 wunm
TeXHUYECKUM ycioBusM. Ecnu mnpeamonararoTcsi cBapka WJIM THYTbE, TO TEPMHUUYECKU
yIIPOYHEHHAsl apMarypa He jgomnyckaercs. CTepKHU JTOJKHBI ObITh 0€3 3ayCEeHIIEB, OUYUIICHBI OT
OKAJIMHBI, P)KaBUMHBIL, TPSA3U, KPACKH, 00€3KUPEHbI U HE UMETh MOruOb 1o AnuHe. Ha Hux Ha Bcelt
BKJICBAEMOW JUITMHE JOJDKHBI OBITh pu(bl momHoro mpoduis. OYHCTKY JIydiie MPOBOAUTH
MECKOCTPYHHBIM HIIM XUMUYECKUM CIIOCOOAMHU.

JlomyckaeTcsi HCIIONIb30BaTh BBHICOKOIPOUYHYIO apMaTypy ¢ BUHTOBOW (hopMOW mpoduiis u
CHeIMalbHBIMU raifkamMu 6e3 cBapku. J{omyckaercs Takxke HCIONIb30BaTh apMaTypy kiacca A240
(rmaakas) 10O KPyTayro CTalb MOCE Hape3KH Ha HeW pe3hObl Ha BKiIenBaeMoi yacTu. CTepkHU
MOTYT OBITh OLIMHKOBAHBI (XOJIOJJHOE [IMHKOBAHHE HE JIOIYCKACTCs).

CrepKHH MOTYT OBITh CBAapEHBI C 3aKJIaTHBIMHU JCTATSIMH TIEpe]l BKICUBAHHEM HIIH TIOCIIE.
Jlonmyckaercsi KOMOMHMpOBaHHBIA BapuaHT. [lpu cBapke mociie BKJIEMBAHHS HEOOXOIUMO
PYKOBOJICTBOBaThCS TpeboBanusmMu A.8.4 u A.8.5.

A.2.3 BraxxHOCTb JIpeBECHHBI JJIsl YCTPOWCTBA TaKUX COEIMHEHMH J0MycKaeTcs He Oojee
12 % mpu 3KcrTyaTaliuyd KOHCTPYKIIMM BHYTPHU MOMeEIIeHUH U He 6oree 15 % — nis OTKPBITHIX
COOPYKEHHU.

A.3 CBepJieHue 0TBepCTHIi 1 HHCTPYMEHT

A.3.1 Ilepen cBepieHnEM MTPOBOMAT Pa3METKY OCEi CTepKHEH M UX HAIpaBIICHHS MEJIOM Ha
OOKOBOI TOBEPXHOCTH.

A.3.2 OmnpenensroT MopsI0K CBEpPIICHUS, YTOOBI OTBEPCTHS B CIIydae MepecedeHus] BHyTPH
HE NpPUBEIHM K YTeUke Kiies MM 00pa30BaHUIO COOOIIAoUIMXcs mnosiocteil. Jlydiie mpoBoauTh
CBEpJIEHUE TOJBKO C OJHOM IpaHH, a 3aTeM, IOCe BKJIEUBAHUS CTEPKHEW M BBIACPKKHU, — C
IIPOTUBOMNOJIOKHOM.

A.3.3 HakioH OTBepcTHii K TOPHU30HTY JOJDKEH ObITh He MeHee 20° st ynoOcTBa
3aI0JIHEHUS KJIesl CAMOTEKOM.

A.3.4 Jlnametp oTBepcTUil JOKEH OBITH OOJIBIIIE HAPYKHOTO AUaMeTpa cTepkHel Ha 3—4
MM.

A.3.5 MuHMMabHOE pacCTOSHUE 10 OOKOBOM IIIOCKOCTH OT Kpasi OTBEPCTHS JOJKHO OBITh
HE MeHee 25 MM mpu Tiyoune orBepctust He Oosee 700 Mm u He MeHee 30 MM mpu OoJIBIIIEH
riryOuHe.

A.3.6 Tlpu cBepieHWM OTBEPCTUH CIEAYET HCIIOIB30BaTh KOHIYKTOPHI, KOHCTPYKIIHIO
KOTOPBIX pa3padaThIBaCT 3aBO/I-M3TOTOBUTENIb COBMECTHO C IPOCKTHPOBIIUKAMH (PUCYHOK A.1).
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Pa3zmepsl B MIILITUMETpaxX

TpyOer d sn=dcat2 MM HO OCSM OTB.

‘f: 56 In ] /

L 5x50

3330p 1 mm L Oct 1pvbst " Kiaceasiif naxer

Pucynox A.1 — KoHCTPpYKTHBHASI cXeMa KOHAYKTOPA /ISl CBepJIeHHs1 HAKJIOHHBIX OTBEPCTHH U
CBApPKH 3aKJIAJHBIX JAeTaJleil

A.3.7 OtBepcTHs ClleyeT CBEPIUTh HETIOCPEICTBEHHO Nepe] BkienBanneM. OHU He
JIOJDKHBI OCTAaBaThCsl CBOOOIHBIMHU J0JIbIIE OAHOM CMEHBI, YTOOBI HCKIIFOUUTh BO3MOKHOCTh
MOTaJIaHUsl B HUX BOJbI, TBUIH, TPS3H U AP.

A.3.8 Tlocne cBepiieHUS OTBEPCTHS JKENATENbHO IPOAYBaTh CKATBIM BO3AYXOM WM
MPOYMILATEH CHEIHATBHBIM €PIIOM OT ONUJIOK.

A.3.9 Jluamerp u riyOuMHY OTBEpCTHH, a TaKKe IUAMETP U JUIMHY COOTBETCTBYIOILUX
CTep’KHENl HeoOXO0IUMO KOHTPOJIMPOBATh NOTPY)KEHHEM IOCIEIHUX B OTBEPCTHUS 0O€3 Kilesl.
['myOuHa cBepieHHs OTMEYaeTcsl Ha CBepjaX Kpackoi, IIBETHOW H30JIEHTOM WM My(Tamu-
OTPaHUYUTEISIMH.

A.3.10 Jlns cBepiieHUs MCIIONIB3YIOT ClIelUallbHbIE JJIUHHbBIE CBEpJa JJIs JPEBECHHbI MU
OOBIUHBIE CBEpJIA [T0 METAJLLY.

A.3.11 JlnuHy cBepil peryiMpyroT IyTeM HapalliBaHHUs apMaTypHBIMH CTEPXKHIMU
nuametpoMm 12—14 MM nipu capke. [Ipu 3ToM HEHTpUpPOBaHUS JOCTUTAIOT MPOKOBKOM CTHIKA B
ropsiueM coctosiHuM. KoOHyC Hy)KHOT0 KajauOpa Takxke MPUCOeIUHSIOT PH CBapKe.

A.3.12 Jlns cBepieHUS HCIOJNB3YIOT PYYHBIC JPENId MOITHOCThIO He MeHee 600 Br,
00s13aTeNLHO C IBYMsI pyYKaMH.

A.4 TloaroTroBKa cTepskKHel K BKIeMBAHUIO

A.4.1 CrepxHM miepell BKJICHMBAaHHEM JOJDKHBI ObITh MOBTOPHO OCBUJETEIHCTBOBAHBI U
COOTBETCTBOBATH MPOEKTY IO KJIACCYy CTallU, YUCITY, AUaMETpaM, INyOuHe U Ka4ecTBY.

A.4.2 Heobxoaumo yoeauThCsl B COOTBETCTBUM MapKH 3aKJIaAHOM JI€Talu MPOEKTY.

A.4.3 Crep>XHU JOIDKHBI CBOOOIHO, O3 yCUIInii BXOAUTH B OTBEPCTHS U 3aHUMATh ITPOEKTHOE
noJiokeHue. [y 3Toro oHu JOKHBI OBITH TPOBEPEHBI MPOOHBIM MOTPYKEHUEM HACYXO.

A.4.4 Crep>KHH HE TOJKHBI OBITh 3arpsi3HEHbI MacllaMH, ObITh BIQKHBIMU HITH TOKPBITHIMH
PPKaBUMHOM. J{7151 OUMCTKY MCTIONB3YIOT MIETKU, HAKAAYHYI0 OyMary, alleTOH WM eCKOCTPYHHBIN
anmnapar.

A.4.5 Tlepen BKIEHMBaHUEM TeMIlepaTypa CTep>kHel 1omkHa ObITh He Huke 18 °C — 20 °C;
00JIerYeHus IOTPYKEHHUS TOMYCKAeTCs TOI0TPeB cTepkHer 10 Temmneparypsl ot 30 °C mo 40 °C.
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A.5 IlpuroroBiieHne KJjieeB

A.5.1 Tlepen pabotoii cieayeT yOEIUTHCS B HAaIMYUM KOMIIOHEHTOB B HEOOXOAMMOM
o0Beme, B UX COOTBETCTBUHM HAUMEHOBAHUSIM, CPOKaM FOJHOCTH U crienu(uKanusm (B IpoeKTe).

A.5.2 Kneil crnenyer NpUTOTOBIATH TPU TEMIEpaType BO3/AyXa B IIOMEUICHUU H
KOMIIOHEHTOB KJiest B mnpenenax oT 16 °C go 25 °C. Ilpu MNOBBIMIEHUH TEMIIEpaTypbl PE3KO
CHIDKAETCS JKM3HECIIOCOOHOCTh KJIesl, a NMPH HMOHMW)KEHUH — TEXHOJOTMYHOCTh. Y BEIHYCHHE
TEMIEpaTypbl MOKET IPHUBECTHM K MIHOBEHHOM peakIUu U, Kak CIEJCTBHE, K MpodiieMaM
BKJIGUBAHUS, IOPYE 3aKJIAJHBIX J€TaJIel U eMKOCTH JIJIS KiIesl.

A.5.3 Heo6x01MMO CTpOro KOHTPOJIUPOBATH BpEMSI ¢ MOMEHTa CMEIIMBAHUS OTBEPAUTENS
1 cMoJibl. OHO He TOJDKHO MPEBHIATh BpEMEHU pabouelt )Ku3HecrocoOHOCTH Kites (T. €. oT 20 1o
30 MUH B 3aBUCUMOCTH OT TEMIIEPaTyphl).

A.5.4 JIns mOBBIIIECHUSI KU3HECTIOCOOHOCTH KJIEH JTOMYCKAETCsl OXJaXIaTh B €MKOCTH C
BOJIOH, HO TIPU ATOM He JIONyCKaeTcs MomnaiaHue BOAbI B K€ UM OTBEPCTHUS.

AS5.5 Jlna TnpuroToBNeHHS Kies 1eJIeCO00pa3HO HCIOJIb30BaTh  ILIACTMACCOBYIO
TOJICTOCTEHHYIO €MKOCTb.

A.5.6 EnuHOBpEMEHHO CIIeAyeT MPUTOTOBIATH HE Ooee 2,5 KT Kies u3-3a OMACHOCTH €T0
pa3orpeBa 1 HEYNpaBIsieMOU peaKIuu.

A.5.7 Jlns B3BemIMBaHUsI HEOOXOMMO UCIIOJIB30BaTh BECHI C TOUHOCTHIO He Oosee 10 .

A.5.8 TlocnemnoBaTenbHOCTh MPUTOTOBICHUS KOMIIO3MIMHU: CMOJIa — IUIACTH(HUKATOp —
OTBEPJUTEIb — HATIOJHUTEb.

A.5.9 Bpems nepememmBanus Kies: oT 3 10 4 MHUH — BPYYHYIO, OT 2 110 3 MHUH — TpH
MEXaHUYECKOM nepemernBanuu. Kieit mepeMenmBaroT 10 OJHOPOIHOM MacChI.

A.5.10 Ilepen mnpuroTOBIEHUEM KJesi TECTUPYIOT KadyeCTBO KOMIIOHEHTOB ITyTeM
U3TOTOBJICHUSI KOHTPOJIBHBIX 00pa3loB kies B o0beme oT 20 g0 50 r ¢ OTBEp)KACHHUEM INpHU
noBbILIEHHON Temnepatype (He 6osee 30 °C) nns akTUBU3ALMHU ITpoLecca.

A.5.11 Tlpu ompeneneHun oObema Kies JUIsl HPUTOTOBIICHUS CIEAYeT HpPOBOIUTH
COOTBETCTBYIOILIME PacueThl C YYETOM BpEMEHH, OTPAu€HHOr0 Ha BCE OINEpaliy: 3aIll0JIHEHUE
OTBEPCTUH KJleeM, MOTrpyx)eHue crepxHei u ap. OObIYHO MPUTOTOBIAIOT He O6onee 1-2 Kr Kies.
Jlnst BKIIEMBAHUS OJTHOTO CTEPKHs JynHOU 1 M u quamerpom 20 MM TpeOyetcst B cpennem 350 T
kies. Ho B kaxIoM ciydae yAenbHBIH pacxoj| Kjes YTOYHSIOT ONBITHBIM ITyTeM, NMPOOHBIM
BKJIEMBAHUEM IEPBBIX CTEPHHEH, YTOOBI MOCIE MOTPYKEHUS CTEPIKHS U3 OTBEPCTHUS MOSABIISIICS
HeOO0IbI1I0M U30BITOK KiIes (mopsaka 5—10 ).

A.5.12 Jlo3upoBKka Kiies 1Mo 00beMy HE JIOMyCKaeTcs W3-3a HAIWIMAHUS KJesl Ha CTEHKU
HOCY/JIBl U IPYTHUX CIIeHU(pUIECKUX OCOOCHHOCTEH.

A.6 3ano/iHeHMe Kj1eeM OTBEPCTHIl M MOrpy:KeHue cTep:KHeil

A.6.1 D10 ofHa U3 OTBETCTBEHHBIX OINEpalyii, KOTOPYIO JAOKHA 0CO00 KOHTPOJIUPOBATh
cyx6a OTK.

A.6.2 Tlepen 3amonHEHWEM KJeeM JUIS KOHTPOJS TIYOMHBI M JHaMETpa OTBEPCTHS
HE00XO0/IMMO OITYCTUTh B HETO CTEP)KEHb HACYXO.

A.6.3 3arorHeHue KJIeeM 1 BKIICMBAHUE CTEPIKHS ITPOBOJIAT TTOCIIEIOBATEIILHO, TOJIBKO B OTHO-
7B OTBEPCTHs, 4YTOOBI W30€XKaThb HEKOHTPOJIMPYEMOW TOJMMEpPHU3ALUN WIH  <«TOJIOJJHOTO»
BKJICMBaHUs, KOra HCIIPEABUACHHBIC YTCUKHA MOT'YT IIPUBECTU K HEAOCTATKY KJICA WK €0 1/136BITKy.

A.6.4 Jlns 3amosiHeHHs] KJeeM HEeoOXOJMMO HCIIOJIb30BaTh MEPHYIO €MKOCTh 00bEMOM
TOJIBKO Ha OJTHO OTBEPCTHE JUIsl KAYECTBEHHOT'O CKJICHBAHUSI.

A.6.5 He nomyckaercsi 3amoJHEHHWE HECKOJBKUX OTBEpCTMH U3 o0meill emkoctu 6e3
KOHTpOJISI 00beMa. DTO HEM30EeKHO NMpUBEIET K OpaKy COeIMHEHUN U HEBO3MOXKHOCTH KOHTPOJIS
IIOJIHOTHI 3aII0JIHCHUA.
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A.6.6 B otrmenpHBIX chy4asx (Uis KpymHOTraOapUTHBIX KOHCTPYKIMI) JOMyCKaeTcs
3all0JIHEHHE KJIEeM 4Yepe3 JOMOJHUTEIbHBIC OTBEPCTHs IOJ AaBieHUEM (PUCYHOK A.2) ¢
UCTIOJIb30BaHUEM TYO THIIA IIIIPULIEB WIKM THEBMOYCTAaHOBOK. BBUY BaXKHOCTH Takue Onepanuu
CIIE/TyeT MPOBOIUTH O/ KOHTPOJIEM IPEICTABUTENS MPOSKTHOM opranu3zanuu. Ilocne mossiaeHus
n30BbITKA KIS CBEpPXy HaJl CTEpKHEM JIOTIOJHUTENbHBIE OTBEPCTHS CleayeT 3a0uBaTh

cricnuaJIbHbIMU HpO6KaMI/I.
der

— =

Ore.gl0

Hureunposanue
Kaes

Pucynok A.2 — CxeMa noaaqu KJjiesi oJ1 JaBJIeHHEM

A.6.7 OnHOBpEeMEHHO C 3allOJHEHUEM OTBEPCTHA JOJDKHBI OBITH  H3TOTOBJIICHBI
KOHTPOJIbHBIE 00pa3Ibl UIsi UCIBITAHUN HA TPOJABIMBAHUE, IO OJHOMY OOpa3ily Ha KaXKIbIi
3amec Kies (A.7).

A.6.8 Cpasy mocne 3amojHEHHsT OTBEPCTHS KJIEeM B HEro IOTPYXAalT CTEp)KEHb.
[Torpyxenue MpoBOAAT BJABIMBAHHWEM ¢ BpauleHHeM. Ornepanus yOpouaercs M KauecTBO
BO3pacTaeT, €CJIM NMOTrpyKeHUe MPOBOAT C OMOIIBIO BuOpaTopa (BuOpoOynaBa ¢ HacaaKoM mos
cTepkeHb). Eciu nocne norpyeHus u3 oTBEpCTUs M30BITOK Kilesl HE BBIIIET Ha TOBEPXHOCTh, TO
CTep KeHb HEOOXOTMMO TPUTIOHSTH U YCTAHOBUTH BETHUUHY M IPUUMHY HEJOCTaTKa Kies. Ecim
OTBEPCTUE OKAa3aJloCh HE3alOJHEHHBIM JIOBEPXY Ha JBa—TpU JAHAMETpa, TO JIOIyCKaeTcs
KOMIICHCHPOBATh HEJ0CTAauy IOJIMBAaHUEM; €CJIH CIIEJ0B Kiiesl He OyaeT oOHapykeHo Oosee uemM
Ha 1/3 JA7OMHBI CTEpXHsS, TO €ro HEoOXOAMMO NOJHOCTbIO H3BII€Yb, 3alOJHUTh OTBEPCTHE
JIOTIOJTHUTEIFHBIM 00BEMOM M OCYIIECTBHUTH IOBTOPHOE morpyxeHue. [Ipu 3Tom HeoOXoammMo
0053aTeIbHO BBISIBUTh M YCTPAHUTh MPUUUHY «TOJIOJHOTO» BKJIEMBAHUS — OIIMOKU TpH
JIO3MPOBKE KJIes INOO yTeuka Kiiesl B TPEUIHMHBI I COCETHIE OTBEPCTHSI.

A.6.9 CoeauHeHusi, B KOTOPbIX OOHApy>KEHBbl YTEUKH Kies, CIeAyeT aKTHpOBaTh MWIIH
3a0paKkoBaTh ¢ UX 3aMEHON HOBBIMHU IO MPEJUIOKEHUSIM aBTOPOB IPOEKTA.

A.7 Bblaep:kka coeJMHEHUI Mocj1e BKIEMBAaHUS U KOHTPOJIb KayecTBa

A.7.1 Tlocne BKIEUBaHUS COEIUWHEHUS JOJDKHBI HAXOAWUTHCA B COCTOSHUU MOKOS MpHU
temneparype mioc 18 °C ne menee 10-12 u s IOCTHXKEHHS COEIUHEHHEM pa30OpHOI
MIPOYHOCTH.

A.7.2 Tlocne 12 4 BBIAEPKKH COEIMHEHHUS MOTYT IE€peMelIaTbCsi, KAHTOBATHCS, HO HE
JIOTTYCKaeTCsl X Harpy>KeHue.

A.7.3 Harpyxatb coequHeHne ycuireM, paBHbIM 70 % pacueTHON Harpy3ku, JOMYyCKaeTcs
1ocJie 3 CyT OTBEPKJICHHUS KiIesl.

A.7.4 VcublTaHus KOHTPOJIBHBIX COEIMHEHMH NPOBOIAT HE paHee 4yeM dYepe3 3 CyT
OTBEPIKICHUA IIPpU Temrieparype Bo3ayxa 18 °C.
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A.7.5 KoHTpoJIb KauecTBa COEAMHEHNI BKIIIOYAET:

- KOHTPOJIh BIQXKHOCTH JPEBECHHBI B OTBEPCTHUH;

- IPaBWJIBHOCTh Pa3METKH;

- COOTBETCTBHUE MTAPaMETPOB COCTMHCHHUI TMPOEKTY;

- COOTBETCTBUE KJIacca apMaTyphl IPOEKTY;

- COOTBETCTBHE KaUueCTBA MOBEPXHOCTH CTEPIKHEH;

- KOHTPOJIb Ka4eCTBa KOMIIOHEHTOB KJIes;

- KOHTPOJIb KU3HECIIOCOOHOCTH KJIeS TPH 3aJIaHHOW TeMIIepaType B 30HE IMPOU3BOCTBA
pabor;

- KOHTPOJIb YCIIOBHUH TPOW3BOJACTBA PabOT (HAIMYME TOJIMOCTEH, PaCIOJIOKEHUE OCH
OTBEPCTUH IO OTHONICHHIO K TOPU3OHTY, HAIUYHE HHCTPYMEHTA, HAITUYHE KOHTPOJBHBIX
00pa3IoB ¥ MAPKUPOBKHU Ha HUX, TOTOBHOCTh TEXHOJOTUYECKON KapThI  T. I1.);

- KOHTPOJIb IOCJICIOBATSIILHOCTH CBEPJICHUS OTBEPCTUH M BKIICHBAHWS;

- HAJIMYUe eMKOCTel 00beMOM Ha OJTHO COCTMHECHME JIJISl 3aII0JTHEHUST OTBEPCTHH KIIEEM;

- KOHTPOJIb MIOJTHOTHI 3aII0THCHHS OTBEPCTUI KIICEM IPH TOTPYKCHUU CTEPIKHEH;

- aKTHpPOBaHHUE COCAMHEHHH C «TOJIOJAHBIM» BKJICHBAHHEM M MEPHI MO YCTPAHEHUIO €TO
MIPUYYH;

- OTMETKH B JKypHajax paboT M0 TEXHOJIOTUYECKOMY IPOIIECCY.

A.7.6. KoHTpOJbHBIE HCIIBITAHHS 00pa3I0B Ha MPOJaBIMBaHue (PUCYHOK A.3) BBITIOJIHSIOT
B cooTBeTcTBHH C pasaeiaom 7 'OCT P 56710-2015. [IpouyHocTs Ha IpOJaBIMBaHUE TOKHA OBITH
He Hke 6,5 Ml]a.

2|8 do=d+ (4:5)
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| ¥ P aunuadzesuommy 220 g =120 e 2750 L,
= ’| CAgU '| ’| '|
f ] i ¥ ! !
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= = = | | | | s
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[Ipumeuanune— O6o3HayeHUs cM. B 4.2.

Pucynox A.3 — Cxema o0pa3uoB A5 HCIIBITAHUN

A.7.7 IIpouHOCTb Ha MPOJABIMBAHKE T ONPEAETSIOT OTHOLLIEHUEM pa3pyllatollel Harpy3Ku
K OOKOBOI TOBEPXHOCTHU OTBEPCTHS CIEIYIOIIUM 00pa3oM:
T—= Ppagp / (TE d() IBKJ‘[), (Al)

r1e Ppasp — pazpyluaromasi Harpyska;

do — TnameTp OTBEpPCTHS;

loxn — TIyOMHA BKIICUBAHUS, lon = (4...5) d,
31ech d — HOMHHAIBHBIN THAMETP CTEPIKHS.
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A.7.8 Odopmistor pe3yabTaThl HCHBITAHUNH B kypHame. [Ipm SToM OTMeUaroT
HauMEHOBaHUE 00BEKTa, MAPKY KOHCTPYKIIUIi, 1aTy BKJICUBaHUS.

A.7.9 B ciiyyae HU3KMX pe3yJIbTaTOB COBMECTHO C aBTOPaMH IIPOEKTa IPUHUMAIOT PEIIEHNE
00 yCUJICHUH KOHCTPYKIIMH UM UCTIBITAHUSIX OOJIBIIEr0 YUCIIa COSTUHEHUH.

A.7.10 Ha xaxx1yro mapTUIO KOHCTPYKIIUNA COCTABIISIOT aKT OCBUJIETEIBCTBOBAHUS CKPBITHIX
paboT Mo YCTPOICTBY COEIMHEHUN Ha BKJIEEHHBIX CTEpKHAX. [lapTHeil cunTaroT KOHCTPYKUUU
WIN y3JIbl, IPUHAJISKAIINE OJHOMY OOBEKTY M U3TOTOBJICHHBIE B OIHY CMEHY.

A.8 Texnuka 6e30MaCHOCTH

A.8.1 [Tomemienne, B KOTOPOM HM3TOTOBJISIIOT KJICH, TOJDKHO OBITH 000PYI0BaHO OOIIEH U
MECTHOH IIPUHYIUTEIBHON U €CTECTBEHHOW BEHTWIISILIUEHN, TOPSIYEH U XOJIOAHOU BOJOM.

A.8.2 Ilpu pabore ¢ kieeM HEOOXOIMMO B 0053aTEILHOM TMOPSJIKE MCIOJb30BaTh
PE3UHOBBIEC WIIH TIOJTMATUIICHOBBIE ITEPYATKH.

A.8.3 IlonaBiuuii Ha pyKH KJIEH CIeayeT yAalsiTh PACTBOPUTEISIMU U BOJIOU C MBLIIOM.

A.8.4 Ilpu cBapke BKIIEEHHBIX JIeTalIeil HEOOXOAMMBI MECTHBIH OTCOC MPOYKTOB TOPEHUS 1
coOJI0ZICHHE MPOTUBOIIOKAPHBIX MEPONPUITUNA. 3alIUTY IPEBECUHBI OT KOMOTH, OOYTIMBaHUS U
BOCIIJITAMEHEHHSI OCYIIECTBIISIFOT C IOMOIIBIO SKPAaHOB U3 CTallM, acOecTa H mp.

A.8.5 Cpapky BBHINOJTHSIOT LIBAMU IO 3axXBaTkaMm, 4TOObI HCKJIIOYHUTH IEpPEerpeB u
BOCIIJIAMEHEHHE IpeBeCHHBL. [IpOOIKUTENHOCTS HENPEPHIBHON CBAPKH OIHOTO IIIBA HE JTOJHKHA
npeBbIIaTh | MUH.
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bubéanorpadus

[1] ®enepanbhbiii 3akoH 0T 22 urons 2008 r. Ne 123-03 «Texuuueckuit periaMmeHT o
TpeOOBaHUSX MOKAPHOM OE30MACHOCTH
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