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[Mpegncnosune

CBepeHus 0 cBOAe NpaBun
1 NCNONMHUTENN — AO «HUL «CTtpoutenbcto» - «LIHUACK um. B.A. KyyepeHko
2 BHECEH TexHuyecknM koMnTeToM no ctaHaaptusaumm TK 465 «CTponTenbcTeo»

3 MOAIMOTOBJEH k yTBepxaeHuio [enapTtaMeHTOM rpagocTpoMTENbHON OeSATENBHOCTA 1
apxuTekTypbl MUHUCTEPCTBA CTPOUTENBCTBA U XUNULWHO-KOMMYHAIbHOI O X035MCTBa
Poccuiickon ®enepaummn (MuHctpoin Poccum)

4 YTBEP X EH npukazom MyuH1CTEpCTBa CTPOUTENLCTBA U XMUANILHO-KOMMYHAIbHOTO
xo3anctea Poccuinickon denepaumm ot 27 doespansa 2017 r. N2 129/np v BBe4EH B AeicTBUe C
28 aBrycta 2017r.

5 3APEMMCTPVPOBAH denepanbHbIM areHTCTBOM MO TEXHUYECKOMY PerynnpoBaHunio 1
meTtponorum (Pocctanaapr). NepecmoTtp CIM 64.13330.2011. «CHwuI1 [1-25-80 depeBsHHble
KOHCTPYKLMW»

BeBeneHune

HacTtoswwii cBoL npaBvn COCTaBNEH C LENbIO NOBLIWEHNS YPOBHS 6€30NacHOCTU B 30aHNSAX U
COOPYXEHNSX Noden N COXPaHHOCTW MaTepranbHbIX LEHHOCTEN B COOTBETCTBUU C
®depnepanbHbiM 3akoHoM 0T 30 nekabps 2009 r. Ne 384-d 3 «TexHUYecKkuii pernameHT o
6e30nacHOCTN 30aHNI 1 COOPYXKEHWIA», BEINONHEHNS TpeboBaHni PenepanbHOro 3akoHa ot
23 HO516ps 2009r. N2 261-d 3 «O6 aHeprocbepexXeHNM N NOBLIWEHNW SHEPTETNYECKO

3P PEKTUBHOCTM N O BHECEHWUM N3MEHEHUI B OTAE/NbHbIE 3aKOoHO4aTENbHbIE akTbl POCCHUIACKON
denepauunm», NOBbILEHUS YPOBHS rapMOHU3ALMN HOPMATUBHBIX TPeOOBaHU C EBPONERCKUMU
N MeXOYHapOAHbIMU HOPMATUBHBIMW LOKYMEHTaMU, NPUMEHEHUS € 4NHbIX METOL0B
onpeneneHns akcnnyaTaumoHHbIX XapakTepUCTUK U METOO0B OLEHKUW. YUNTbIBANUCH TaKXe
TpeboBaHus depepanbHoro 3akoHa ot 22 mions 2008 r. Ne 123-d 3 «TexHnyeckuii pernameHT
0 TpeboBaHMsIX NoXapHo 6e3onacHOCTW» 1 CBOLOB NPaBU CUCTEMbI MPOTUBOMOXAPHON
3aWmThI.

Paborta BbinonHeHa nHctntytom AO «HUL «Ctpoutenscteo» - ULHUNCK um. B.A. KyyepeHko:
KaHg. TexH. Hayk A. A. lMoropenbues (pykoBoauTenb paspaboTku), 4-p TexH. Hayk, npod. /1. M.
KoBanbuyk, o-p TexH. Hayk C. B. Typkosckuit, kaHa. TexH. Hayk A. [I. JlomakuH, KaHa. TexH.
Hayk W. . MpeobpaxeHckas, kaHh. TexH. Hayk KO. KO. CnaBeuk, kaHd. TexH. Hayk [1. H.
CmupHoB, uHx. N.A. KoHpgpawes, uHx. A. H. MbsHos, nHx. O. C. ConoHnupiH, nHX. M. A.
®UAMMOHOB, MPU yyacTun MNpU yYacTum O-pa TexH. Hayk, npodd. A.4. Hanuyka («NHCTUTYT
BenHUNC» — HTLU), p-pa texH. Hayk, npod. O.K. ApneHuHosa (MICY), o-pa TexH. Hayk,
npodp. E.H. Ceposa (CM6IACY).



1 ObnacTb NpumMeHeHUs

1.1 HacToswwui ceog npasmn pacnpocTpaHaeTcs Ha MeToabl NPOEKTUPOBAHMA U pacyeTa
KOHCTPYKUMIA N3 LENbHOM 1 KNeeHon apesecuHbl (nanee — IK), npuMeHseMbIx B
061WecTBEHHOW, XUNULLHOW, NPOMBILWIEHHOW 1 APYrX 0TPACNSaX CTPOUTEbCTBA B HOBbIX,
aKennyaTupyemblX N PEKOHCTPYMPYEMbIX 30aHUSAX N COOPYXEHUSX.

1.2 HacToswwmi ceo npasui He pacnpocTpaHsaoTcsa Ha npoekTuposaHme K
rMOPOTEXHUYECKNX COOPYXEHNA, MOCTOB, (OYHAAMEHTOB U CBaM.

2 HopMaTuBHbIE CCbIIKU

B HacToswem cBoae npasBmi UCNO/b30BaHbl HOPMATUBHbIE CChINIKM HA Ceayiolwme NOKYMEHThI:
TOCT 8486—86 NnnomaTtepuanbl XBOWHbIX NOPOA. TeXHMYEeCKne yCnoBuns

FOCT 9077—82 KBapL, MONOThIN NbineBMAHbIA. OBlMe TEXHUYECKNE YCNOBUS

TOCT 9463—88 Jlecomatepmanbl Kpyrble XBOWHbIX MOPOLA. TEXHUYECKNE YCNOBUS

FOCT 10587-84 CMonbl 3NOKCUOHO-GNAHOBbLIE HEOTBEPXAEHHbIE. TEXHNYECKNE YyCNOBNS

FOCT 27751—2014 HapeXHOCTb CTPOUTENbHbIX KOHCTPYKUMA K oCHOoBaHWiA. OCHOBHble
NOJIOXEHUS NO pacyeTy

FOCT 30247.0—94 KoHCTpykumn ctpouTenbHble. MeToabl MUCNbITAHUA Ha OFHECTOWMKOCTb.
Obwue TpeboBaHus

FOCT 30247.1—94 KoHcTpykummn cTtpouTenbHble. MeTonabl MCMbITaHUA Ha OrHECTOWKOCTb.
Hecywwe v orpaxaatowme KOHCTPYKUMA

TOCT 30403—2012 KoHcTpykuum ctpontensHble. MeTon onpeneneHns noXxapHon 0nacHocTr

FOCT 33080-2014 KoHcTpykumn gepeBsiHHble. Knaccbl MNPOYHOCTU  KOHCTPYKUMOHHbBIX
nunomatepunanos n MeToAbl X onpeaeneHuns

FTOCT P 56705-2015 KOHCTpPyKUMM [OepeBSHHble [N CTPOMTENbCTBA. TEpPMUHbI K
onpeneneHns

CIMT 14.13330.2011 «CHwul1 II-7-81* CTpoMTeNnbCTBO B CENCMUYECKMX PaioHax» (C MBMEHEHNEM
Ne 1)

CIN 16.13330.2011 «CHwuI1 1I-23-81* CTanbHble KOHCTPYKLUUK» (C M3MeHeHnem Ne 1)
CIM 20.13330.2011 «CHwuI1 2.01.07-85" Harpyaku 1 Bo3aencTans»

CIT 28.13330.2010 «CHwuIM 2.03.11-85 3awwnTta cTpoUTENbHbIX KOHCTPYKLMUA OT KOPPO3un» (C
nameHeHvem Ne 1)

CM 63.13330.2012 «CHwulM 52-01-2002. BeToHHble W Xene300eTOHHbIE KOHCTPYKLMW.
OcHoBHble NONOXEHNS» (C u3MeHeHem Ne 1, Ne 2)

CIM170.13330.2011«CHul1 3.03.01-87 Hecywue n orpaxgatowwme KOHCTPYyKLMn»

MpumeyaHune—pn NONb3OBAHWN HACTOSALWMM CBOAOM Npasun LenecoobpasHo
NpoOBEPUTL OEWCTBUE CCbINOYHbIX AOKYMEHTOB B MHCPOPMALIMOHHOM cucteme obuero
No/b30BaHNs — Ha 0PMLUMaNbHOM caiTe oeaepanbLHOro opraHa UCNoHUTENbHON BNacTu B
cgpepe cTaHLapTM3aLMM B ceTu VIHTEPHET nnm no eXeroLHoMy MHGOPMaLMOHHOMY yKasaTe o
«HaumoHanbHble cTaH4apTbl», KOTOPbIA ONy6IMKOBAH MO COCTOSIHMIO HA 1 SIHBaps TEKYLWEro
roaa, v no BbIMyCKaM eXeMeCs4YHOro MHPOPMaLIMOHHOrO ykasaTens «HauuoHanbHble
CTaHOapTbl» 3a TekywWwuid rof. Ecnn 3aMeHeH CCbINoYHbIA AOKYMEHT, HAa KOTOPbIA faHa
LaTUPOBaHHAs CChifka, TO PEKOMEHAYETCS UCMOIb30BaTb BEPCUIO 3TOIr0 LOKYMEHTA C
yKasaHHbIM BbILE FOAO0M YTBEPXAEHWS (MpuHATKSA). ECnn nocne yTBep X AeHNs HacTosWero
CBOJa NpaBu/ B CCbINOYHBIA OKYMEHT, HA KOTOPbI/ faHa AaTUpOBaHHAs CCbiNka, BHECEHO
N3MeHEeHVe, 3aTparmsarolee NonoXeHNe, Ha KOTOPOe AaHa CCbiNika, TO 3TO NONIOXEHME
pekoMeHAyeTCs NPUMEHsITb 6e3 yyeTa JaHHOro namMeHeHusl. ECnm cebinoYHbl OKYMEHT



0TMeHeH 6e3 3aMeHbl, TO MOJ0XeHWe, B KOTOPOM AaHa ccbifika Ha HEro, pekoMeHayeTcs
NPUMEHATb B 4YacTu, He SanaFVIBaIOI.LI,eVI 3TY CCbIJIKY. CBe,u,eva 0 OencTBum CBOA40B npasun
uenecoobpasHo NpoBepuTb B efepanbHOM MHPOPMALMOHHOM (POHIE CTaHAAPTOB.

3 TepMuHbl 1 onpeneneHns

B HacToswem cBoae npasmn NpMMeHeHbl TepMuHbl 1 onpenenexms no FOCT 18288-87, TOCT
P 56705-2015.

4 ObLwme NonoXKeHuns

4.1 OK nonpasfnensioT (KnaccuuumpyroT) Mo OCHOBHBIM NpuU3Hakam: yHKLMOHAIbHOMY
Ha3HaYeHUIO, YCNOBMSAM aKCNyaTaumm, CPoKy cnyx6el (npunoxeHue A).

4.2 Mpu npoektuposaHum IOK cnenyet pykoBoacTBoBaThes TpebosaHusimm G 70.133330,
npeaoycMaTpueath WX 3alMTy OT YBNAXXHEHUS, BUONOBPEXAEHNS, OT KOPPO3um (NS
KOHCTPYKUMIA, 3KCTTyaTapmuyMbiX B YCIIOBUAX arpecCcuBHbIX Cpef) B COOTBETCTBUM C HOpMaMu o
NPOEKTUPOBAHMIO 3aLMTbl CTPOUTENBHbBIX KOHCTPYKLUMIA OT Koppo3umn CI1 28.13330, ot
BO3[OENCTBNSA OrHA B Clyyae noxapa B COOTBETCTBMM C [1], a TakXe C y4eTOM CEACMUYECKIUX
BO3LENCTBWIA NPU CTPOUTENBCTBE B CECMUYECKNX paoHax cornacHo Cl114.13330.

4.3 K nonxHbl ynoBnetBopsiTb TpeboBaHWsIM pacyeTta no Hecylwei cnocobHocTu (1-5 rpynna
npeaenbHbIX COCTOSHMUIA) 1 Mo aedopMaLMsaM, He NPENSATCTBYOWIM HOPManbHOM
aKcnayataumm (2-9 rpynna npeaenbHbIX COCTOSHWI), C Y4ETOM XapakTtepa v 4MTeNbHOCTH
OEenCcTBUSA Harpysok.

4.4 OK cnenyeT NpoekTMpoBaThb C y4eTOM 0COOEHHOCTEN M3rOTOBMEHWS], a TaKXXe YCIOBUA UX
aKcnnyaTaumu, TPaHCNOPTMPOBAHUS Y MOHTaXa.

4.5 1K B ycnoBmax MOCTOSAHHOIO U NEPMOAMNYECKOrO AANTENbHOrO Harpesa 0onyckaeTcs
NPUMEHATb, eCIM TeMnepaTypa oKpyXarwllero Bo3ayxa He npesbiwaet 50°C. Ons
KOHCTPYyKUWMIA 3 kneeHol apesecuHbl (Banee — KIOK) remnepartypa sobiwe 35°C ponyckaeTtcs
npwv OTHOCUTESIbHOWM BNaxHocTn Bo3ayxa He meHee 50%.

4.6 OonroseyHocTb JK ponxHa 6biTb obecneyeHa KOHCTPYKLUMOHHBIMU MEPaMU B
COOTBETCTBUU C yKasaHuaMu pasaena 8 u, B Heo6XxoAnMbIX Cnyyasx, 3aWwmnTHolk 06paboTko,
npenycMatpuBatowelt Mx NpefoxpaHeHne OT yBNaXxHEHUs, BonoBpeXAeHUs 1 BO3ropaHus.
JekopaTtuBHyto 0TefKy U orHe3awmuTHyto obpaboTky [OK cnenyet BbINOMHATb, Kak npasuiio,
nocne ycTpomncTea KPOBJN.

5 MaTepuansl

5.1 Ona wnarotosneHns K cnenyeT npUMeHsTb ApPEBECUHY NPEVUMYLLECTBEHHO XBOWHbBIX MOPOA.
JpeBecuHy TBepAblX NMMCTBEHHbIX NOPOA CneayeT UCNoNb30BaTh ANS Harenen, nogywek u
Opyrux netanen.

MpuMeyaHne— ng KOHCTPYKLUNA OEepPeBSHHbIX OMOP BO3AYLWHbBIX NUHWUIA
anexkTpornepenayn cnenyet NnpUMeHsaTb 4PEBECUHY COCHbI U NUCTBEHHUUDbI, a O/ KOHCTPYKLUMIA
onop NMHUIA anekTponepenayn HanpsxeHmem 35 kB 1 HUXe, 3a UCKNOYEHMEM 3IEMEHTOB
CTOEK M NPUCTABOK, 3arNybneHHbIX B FPYHT, U TPABEPC, AOMYCKAETCS NPUMEHSATL L PEBECUHY
enn n NNXTobl.

5.2 KauecTBO [OpeBeCMHbl, WUCMONb3YyeMON AN 3nemeHToB Hecywmx JOK, ponxHo
COOTBETCTBOBATb JOMONHUTENbHBIM TPeBOBaAHUSAM, yKa3aHHbIM B MPUNOXeHUU b.

MpoYHOCTb OPEBECKHbI COOTBETCTBYIOWMX COPTOB MW KNACCOB MPOYHOCTU LONXHA ObITh He
HVXXEe HOPMATMBHbIX COMPOTUBIIEHWIA, NPUBELEHHBIX B MPUNOXEHUM B.

5.3 B 3aBMCMMOCTV OT TeMMepaTypHO-BNaXXHOCTHLIX YCNOBUIA 3KcnayaTaumn (Knaccos
hYHKLIMOHANBHOI 0 HAa3HAYEHUS) LOMXHbI MPebABNATLCS TPeboBaHNS K MaKCMMaibHbIM
3HaYeHVSIM 3KCMNyaTauMoHHON BNaXHOCTU APEBECHHbI Y YYMTHIBATLCS 3aBUCUMOCTb €€
NPOYHOCTY OT BTUX 3HAYEHUIA.

K naccrndoukaums ycnoeuia akcnnyatauum (peXXmMoB aKcniyataummn) npuseneHa B Tabnuue 1



0COBEHHOCTY ee yyeTa Npu NPOEKTUPOBAHUN 1 U3rOTOBNEHUN KOHCTPYKLMA — B Tabnuue A.2
npunoxeHns A.

5.4 He ponyckaetca npumeHeHue KIOK nns knacca skcnnyataumm 1A (OTHOCUTenbHas
BNAXHOCTb BO3Ayxa B 30HE PacrnonoXeHus KOHCTPYKUMA MeHee 45 % npu Temnepartype He
Bolwe 35 °C, ponyckaeTcs KpPaTKOBPEMEHHOE MOHWXEHWE MWHUMANbHOW BRAXHOCTU
NMOMELEHWI B TeYeHne 2-3 Hepd. B roay).

5.5 B KOHCTpYyKUMSIX W3 UENbHON [OpEeBEeCUHbl, 3KCMIyaTWPYeMbIX B YCNOBMSX KNacCoB
akcnnyataumu 2, 3 1 4, Kora ycylka LpeBeCUHbl HE Bbi3blBAeT PacCTPONCTBA UMK YBENMYEHNS
nonaTNMBOCTU COEAUHEHUIA, AOMYCKAeTCs NPUMEHATb NPEBECUHY C BNAaXHOCTbO He Bonee 40
% NPV YCNOBUW €€ 3alUMThl OT THUEHMWSI.

Ta6bnuuyai
Knaccol ycnosuii SKennyatauuuoHHas MakcnmanbHas 0THOCUTENbHASA BNaXHOCTb
aKcnnyartaumm BnaXHOCTbO Bo3ayxa npuv temneparype 20 °C, %
OpeBecuHbl, %
1 (cyxon) 1a He 6onee 8 40
16 He 6onee 10 50
2 (HopManbHbIiA) He 6onee 12 65
3 (BNaxHbli) He 6onee 15 75
4 (MOKpBIF) 4a He 6onee 20 85
46 6onee 20 6onee 85
MpuMmeyaHuns
1 [onyckaeTcsl B KayecTBe «3KCMyaTaluMOHHON» MPUHMMATb «pPaBHOBECHYIO» BaXHOCTb
IpeBecuHbl (pucyHok A.1).
2 lonyckaeTtcst KpaTKOBPEMEHHOE MPEBLILEHNE MaKCUMasbHOW BNaXHOCTW B TeYeHne 2 — 3
Hen. B rogy.

5.6 OpeBecuHa Harenew, Bknaabiwei n opyrux getanei LonxHa 6siTb npsaMocnoHom, 6e3
CYYKOB M ApYrux NopoKoB, BNAXHOCTb APeBEeCUHbl He O01XHa npesblwaTbh 12 %. Takue netanu
U3 APEBECHHbI MAaNOCTOMKMX B OTHOWEHUM 3arH1BaHus nopog, (bepesa, 6yk) fONXHbI
noaosepratbCsa aHTUCEeNnTUPOBAHUIO.

5.7 BennunHy cbera kpyrnblx necomatepurasnos Npu pacyeTe 9N1eMeHTOB KOHCTPYKLMIA cnenyet
npuHumaTtb pasHoi 0,8 cM Ha 1 M AnnHbI, & AN TUCTBEHHUUbl — 1 CM Ha 1 M ONUHbI.

5.8 [IpesecuHa cnovctas u3 kneeHoro wnoHa (LVL) ucnonbayetcsa B cTpoutenbCcTee Ans
HEeCyWMX KOHCTPYKLMIA B OCHOBHOM 13 O4HOHAMPABIEHHOI O WNOHA W ANS HECYWNX
orpaxJgarowmx KOHCTPYKLMIA, KOrA4a 4acTb C/I0€B WroHa B NePreHanKy NpHOM HarnpasieHuu.

5.9 [lnsi KneeHbIX paHepHbIX KOHCTPYKLUWIA cneayeT NpuMeHsTb doaHepy Mapkn @CdP, a Takxe
paHepy 6akenuanpoBaHHyto Mapkm GBC.

5.10 MnoTHOCTb ApeBeCKHbI, BKOYas KeeHyto, dhaHepbl 1 MmaTepuana us
OQHOHaMpaBMEeHHOro WNoHa, ANs onpeaeneHns cobCTBEHHOro Beca KOHCTPYKLWIA Npy pacyeTe
cnenyet npyHUMaThb MO NPUNOXeHuto .

5.11 Knewu, ucnonb3ayemble ansa cknemsanns gpesecuHbl, LVL n gpanepbl B KK, 8oRXHbI
co0TBETCTBOBATbL Tabnuue 2. Knew ons BKNENBaHUS apMaTypHbIX CTEPXHEN NpUBEAEHb! B
pasgene 8.

,D,pyrme Kneu, He nepe4dyncneHHble B Tabnuue 2, OonyckaeTcsa ncnonb3oBaTtb nNpu ycnosuu, 41o
MX CBOMCTBA N LONTOBEYHOCTb 6y£l,yT COOTBETCTBOBATb Tpe6OBaHVI9IM, npenbsaBngdemMbiM K
Tnnam Knes.

Tabnuuya?2



Knacc Knacc

Tun | Crnevsaembie OYHKUMOHANbHOrO[3KcMnyaTauum

HasHayeHus (A3 MpuMmepsbl kKNees
Knes| matepuansl
(A.2 NpUNoXeHns | NPUNOXeHNs
A) A)

Ha ocHoBe pe3opumH-
peHongopmanbaerngHbix CMON NN

1 1—3 1—4
MenamunHa ¢ npegsapuTenbHbIM
nepeMelmBaHMemM KOMMNOHEHTOB
JpeBecuHa,
Ha ocHoBe MenamuHa ¢ pasgenbHblM
OpeBecHble
2 16 —3 1—3 HaHeceHnem KOMNOHEHTOB Ha
NANTHbIE
CKJIeVBaeMble MOBEPXHOCTH
mMatepuvansl
Ha ocHoBe kapbamuHbix cMOTI,
BYXKOMMNOHEHTHble DM knen
3 26 —3 1,2 ABy € g
MOBbLIWEHHOW BOAOCTOMKOCTH,
nonnypeTaHoBble
eBecuHa ¢
4 Ap 1—3 1—3 Ha ocHoBe anokcuaHbIX cMON

meTanniom

5.12 [Ina cTanbHbIX 3NEMEHTOB [OEepEeEBSHHbIX KOHCTPYKUWUA crnenyeT NpUMEHATb CcTanu B
cooTBeTcTBMM ¢ CIM 16.13330 n apmaTypHble ctanu B cooteTcTBum ¢ CI1 63.13330.

5.13 B coeamHeHnax aneMeHToB KOHCTPYKLWI, 3KCnyaTUpyeMbiX B YCNOBMSX arpecCrBHOM No
OTHOLEHMIO K CTaNu cpepbl, ClefyeT UCrnosib30BaTb KOPPO3UOHHOCTOMKME CTanu,
anoM1HMEeBble CNnasbl, CTEKNONNACTUKK, ApeBecHo-cnoncTble nnactukun OCIB, a Takxe
JpeBeCcUHy TBepAbIX IMCTBEHHbIX MOPOL.

514 [na KOHCTPYKUWA Ha BKMEEHHbIX CTEPXHSX chegyeT WUCMNonb30BaTb CTEPXHU
nepuoanyeckoro npogouns knacca A300 — A600 1 CTEPXHU M3 KPYrnon ctanu, antoMMHUEBBIX
cnnaeoB, apMaTypbl knacca A240 ¢ Hape3Koii Ha BCIO rNyOWHY BKNENBaHWS.

5.15 B KOMNO3UTHbIX KOHCTPYKUKMsix M3 [IK n 6eToHa (npunoxeHwue J1) CNonb3yoT cnepyowme
matepuansl: [K; 6eToH Tsxenbili knaccoB B20 1 Bblwe; BKIeEHHbIe apMaTypHbIe CTEPXHU, B
COOTBETCTBMM C NMOJIOXEHUAMU npunoxenus X.

5.16 Ons sawntHo obpaboTkn K maTtepuansl cnenyet BolbrpaTb B COOTBETCTBUN C
nonoxexHusmn CI1 28.13330.

6 PacyeTHble XapaKTepUCTUKN MmatTepmnasion

6.1 PacyeTHble CONPOTUBNEHUS APEBECUHbI COCHbI, €JIM U NNCTBEHHNLEI €BPOMNECKOM
OTCOPTUPOBAHHOW MO CopTaM CleayeT onpenensiTb no oopmyne

RP = RA my, Nm;, (1)

rope RA —pacyéTHOe conpoTMBAeHue papesecuHbl, Mlla, npuBeneHHoe B Tabnuue 4,
BNAXHOCTbIO 12 % Ons pexuma HarpyxeHus A, cornacHo tabnuue 3, B COOPYXeEHUsX 2-ro
Knacca yHKUMOHaNbHOro HasHavyeHus, cornacHo npunoxeHuto b, npu cpoke akcnnyataumu
no 50 ner;

Mpn - KO3PMUUMEHT ANUTENbHOW MPOYHOCTM, COOTBETCTBYIOWMIA PEXWUMY ANMTENbHOCTY
3arpyxexus (tTabnuua 4);

[m; — npon3seneHne K03t PULMEHTOB ycnoems paboT (6.9).

PacueTHble ConpoTUBNEHNA ONna opyrmnx nopon apeseCHbl yCTaHABNMBAIOT NMyTEM YMHOXeHUSA
BEJINYNH, NpuBeAEeHHbIX B Tabnuue 4, Ha nepexoiHble KO3 PULIMEHTDI Th, YKa3aHHbIe B

Tabnuue 5.

Tabnuua 3



HaﬂpﬂerHoeCOCTOﬂHMG14XapaKTepMCTMKaSHGMeHTOB

PacuyeTHble
conpoTmBnenus, MMa, ons
COPTOB OpEBECUHDI

obo3HaveHne| 1 | 2 | 3
1 N3runb, cxxatme u cMaTHE BOOJb BOJIOKOH
a) SneMeHTbl MNPSMOYrofibHOrO CeyYeHuUs (3a UCK/IYEHUEM RAI/I! RAc: 21 l19.5 13
yKasaHHbIx B 6), B) BbicoTOl He 6onee 50 cM. [Npu BoicoTe ceveHns RA . ’
6onee 50 cm (cM. 6.98)
6) aneMeHThbl NPSIMOYroNIbHOro ceyeHusl wupuHol ot 11 oo 13 cm 505l 21 | 15
npw BbicoTe ceyeHuns ot 11 fo 50 cm ’
B) 3NEMEHTbI NPSIMOYrONbHOIr0 ceYeHus wnprHoi 6onee 13 cM npu 24 22,5165
BbicOoTe ceyeHns oT 13 no 50 cm
r) aNeMeHTbI U3 KPYrNbix necomatepuanos 6e3 Bpe3ok B —|2al15
pacyeTHOM cevYeHnn
2 PactsixeHve BAOb BONIOKOH:
a) aNeMeHTbI U3 LieNIbHON APEBECHbI RAp 15 10,5 —
6) KneeHble aNEeMeHTbI 18 |13,5| —
, R’ c90,
3 Cxartuve n cMaTume No BCer nnowanmn nonepek BoNOKOH RA 2,712,727
cm90
4 CMsaTre nonepek BONIOKOH MECTHOE:a) B OMOPHbIX YaCTSX
KOHCTPYKLWMIA, No60BbIX BPYOKAX 1 Y3/I0BbIX MPUMBIKAHWSIX RACM90 45(45(45
3/1EMEHTOB
6) noa waribamu npm yrnax cMatms ot 90° o 60° RA 50 6|6 |6
5 CkanbiBaHve BLO/Mb BOJIOKOH:
a) npv nsrmbe sNEMEHTOB U3 LIeNIbHOI OPEBECUHbI RACK 2,712,424
6) Npu n3rnbe KneeHbIX 31eMEeHTOB 2.4 12,25[2,25
B) B 1060BbIX BPy6Kax A5 MAKCUManbHOro HarpsiXXeHust 3,6(3,2]3,2
) MECTHOE B K/leeBbIX COEANHEHNAX A8 MaKCUMabHOro 323232
HanpsXeHns
6 CkanbiBaHvne nonepek BONOKOH:
a) B COeAMHEHUSAX 3NEMEHTOB U3 LENIbHON APEBECUHbI RACKgo 1,511,210,9
6) B COEANHEHUSIX KNEEHbIX 31EMEHTOB 1,05/1,05(0,9
A

7 PactsixeHue nonepek BONIOKOH 31EMEHTOB N3 KNEEHOM RA P90 023)0,15/0,12

0 0 R cpas 9|75 6
apesecuHbl8 Cpes nog yrnom K BonokHam 45° To xe 90 RA 0 16,5135 12

C|

MpuMeyaHMns

ApeBecuHbl 3-ro copTa cneayet npuHuMaTh pasHbiM 13 Mna.

1B KOHCTPYKUMAX NOCTPOEYHOro un3rotoBneHuns BeNYMHbl pacHeTHbIX COI'IpOTVIBﬂeHVIVI Ha
pacTsXeHWe, NPUHSATLIE N0 NYHKTY 2a) HacToswel Tabnuubl, cnegyeT cHuxatb Ha 30 %.
2 PacuyeTHoe conpoTuBieHne narmby Lns SNeMeHTOB HacTuna u obpeweTkn nosa KPoBo U3

Tabnuua4d



MpuBeneHHoe KoschchuumeHT
Obo3HaveHne pacueTHoe |\ e nbHoi
peXuMoB XapakTeprcTrka pexvnMOB HarpyXeHus BPeMH MPOYHOCTH,
HarpyXeHus nercTens M
Harpysku, ¢
A JlnHenHO BO3pacTalowas Harpyska npu 1—10 10
CTaHOapTHbIX MaWWHHBIX UCTBITAHMSIX
CoBMeCTHOE OeiCTBME NOCTOSHHOM 1
ONnTenbHOM BPEMEHHOW Harpy3ok, Hanpsxexue
b OT KOTOpbIX NpesbiwaeT 80 % OT NofHOro 108—10° 0,53
Hanpsi>XeHust B aNeMeHTax KOHCTPYKLMIA OT BCex
Harpy3ok
B CosmecTHOe neVlchBme I'IOCIOSIHHOVI Z 106—107 0,66
KpaTKOBPEMEHHOW CHEroBOW Harpy3oK
CoBMecTHOEe oencTBme NOCTOSHHON 1
r KPaTKOBPEMEHHOW BETPOBOM 1 (MNK) MOHTaxHOM | 105—104 0,8
Harpy3ok
CoBMeCTHOE feicTBME NOCTOSHHOM U
A ceﬁcmmquKo; Harpysok 10—102 0.92
E JencTere NMNynbCUBHbBIX N yAapHbIX Harpy3ok 1071—10°8 1,1—1,35
CoBMeCTHOE oeincTBME NOCTOSHHOWN 1
X KpPaTKOBPEMEHHO CHEroBoii Harpy3ok B 108—104 0,8
yCNoBUsAX noxapa
Jlns onop BO3AYIWHBIX NTMHWIA ANeKTponepenaym -
" rononenHas, MOHTaxHas, BeTposas npu 104105 0.85
rononene, 0T TAXeHUs NPoBOLOB Mpu
Temneparype HUxe cpefHeronoBson
K JLlns onop BO3AYWHbIX NMHWUIA 3NeKTponepenaYm - 10-1—10-2 11
npv o6pbiBe NPOBOAOB 1 TPOCOB ’
Tabnuua 5
KoadbpuumeHT 1, NS pacyeTHbIX CONPOTUBAEHWIA
[IpeBECHBIS NOPOLI pacTsXeHWo, N3rnby, cxxaTuo | cxaTuio u CMATUIO CKANBIBAHMIO
CMSITUIO BOONb BONOKOH Ry, Ry, | nonepek BONOKOH R
Rc’ RCM RcQO: RCMQO cx
XBOMHbIE
1 JlnctBeHHMUA, KpoMe
eBpone|7|CI<0|7|Ll P 12 12 !
2 Kenp cnbupcknid,
KpoMe kenpa 0,9 0,9 0,9
KpacHosipckoro kpas
2p|;e;up KpacHospckoro 0,65 0,65 0,65
4 lNMnxTa 0,8 0,8 0,8
TBepable NUCTBEHHbIE
5 ly6 1,3 2 1,3
6 SlceHb, kneH, rpabd 1,3 2 1,6
7 Akaums 1,5 2,2 1,8
8 bepeaa, byk 1,1 1,6 1,3
9 B4s, unbm 1 1,6 1
Msirkne nucTBeHHble
18n(3);zxa, nvna, ocuHa, 0.8 1 0.8

MpumeuyaHune— KosagpguUUUEHTHI T, yKasaHHble B Tabnvue, 4N KOHCTPYKUUA onop

BO3AYIWHbIX NMMHWUIA 3NeKTponepenayv, N3rotaBMBaeMbliX U3 He NPONUTaHHOW aHTUCENTUKaMM
NNCTBEHHMUBI (MPU BAAXHOCTU < 25 %), YMHOXaloTCa Ha Koadh puumeHT 0,85.

6.2 PacuyeTHble CONPOTUBNEHNS] APEBECHHbI 1 IPEBECHbIX MaTepuanos AP, 0TCOPTUPOBAHHbIX




Mo Knaccam NPoYHOCTK, onpenensoT no popmyne
RP = R my, Nm; /Y, , (2)

roe RY — HopmaTuBHasi npoyHocTb Matepuana, MMa, onpenenéHHas ¢ obecneyeHHOCTbio
0,95, npnBenéHHas B NpunoxeHun B;

Ym —Ko3adhpuumeHT HadéxHocTn no matepuany (tabnuua 6), onpenensieMblii U3 ycnoBus
nepexona ot obecnedyeHHoctu 0,95 nns A" k o6ecneyeHHocTn 0,99 ons RP no dpopmyne

o b ili-hvlli-hy ,(3)

ny = 1,65 — KkBaHTUMb B MPennonaraeMoil CTaTUCTUYECKON OYHKLUMW pacrnpeneneHus ¢
obecneyeHHocTb10 0,95;

Np = 2,33 — KBaHTUIb B NpeAnonaraemoi CTaTUCTUYeCKON (PYHKLUMM pacnpeneneHus c
obecneyeHHocTblo 0,99;

v — Koadh chmumeHT Bapunaumu (tabnuua 6).

Tabnuua 6
Ne Koadhcomumert Koah omumeHT HagéxHocTu no
an. HanpsxeHHoe cocTosiHue BapUALIMIA V matepuany v,
1 |3rub 0,15 1.2
5 Cxartune n cmMaTtme BoO/b 0,13 1145
BOJIOKOH
3 PactsxeHne Boonb 0.2 125
BOJIOKOH
4 |CkanbiBaHue BOOJIb BOMIOKOH 0,2 1,25
5 CxaTtue n cMsaTME nonepek 0,13 115
BOJIOKOH
6 PacTsxeHune nonepek 0.25 14
BOJIOKOH
7 CkanbiBaHue nonepék 0.2 1.25
BOJ/IOKOH
8 |Moaynb ynpyrocTu 0,15 -

6.3 PacueTHble conpoTuBneHns 6pyca MHOFOCNONHOMO KNEEHOro M3 04HOHAMNPaBEHHOr0
wnoHa (LVL) cnegyet onpenenaTtsb no goopmyne (1), roe RA npvHMMaTb no Tabnuue 7.

Tabnuua 7



PacueTHble conpoTmeneHuns,

Ne MMMa,
an HanpsixeHHoe cocTosiHWe [NS COPTOB /KNaccoB NPOYHOCTM
' LVL
0603HayeHne|1/K452/K40(3/K35
1 [W3rv6 RA, 39 | 34 | 30
2 |Cxatue B NNOCKOCTW NUCTA BAOMb BOOKOH RAC, RACM 32 | 30 | 27
R%cs0
3 |Cxartune B NNIOCKOCTM NUCTA Nonepek BONOKOH " 48 | 4,7 | 45
CM
R"cm90
R%cs0
4 |Cxartue 13 nNjaocKoCTM N1CcTa nonepek BONOKOH AC 24 | 23 | 2,3
CM
R"cm90
CMsTUe MecTHOE B MI0CKOCTM NNCTa Nonepek BONOKOH B
5 ’ P Rrowso | 75 | 7.4 |7.25
OMOPHbIX YACTAX KOHCTPYKLIMIA 1 Y3N0BbIX MPUMbIKAHUSX
6 |PacTsaxeHue BOONb BONOKOH RA, 31 | 27 | 24
7 |PacTtsaxeHve nonepek BOIOKOH B NMJIOCKOCTU NCTa RApgo 0,450,45|0,45
8 |CkanbiBaHve BOONb BONIOKOH NONEpeK NaockocTn nncra F?ACK 41|39 | 39
9 |CkanbiBaHue BOONb BONOKOH B NIOCKOCTU NACTA RA 32 3 |29
10 [CkanbiBaHne nonepek BONIOKOH B MIOCKOCTM IncTa RAco0 1511515

6.4 PacyeTHoe conpoTmeneHne gpeBeChHbl MECTHOMY CMATUIO MNonepek BONOKOH Ha 4acTu
ONNHbI RCMQO (I'Ipl/l ONNHE He3arpyXxeHHbIX y4aCTKOB HEe MeHee OJ/IMHbl nnowankym CMATUA KN

TONWWHbI 3NEMEHTOB), KPOME CMATUS B OMOPHBLIX YACTAX KOHCTPyKUMiA, noboBbix Bpybkax u
Y3/10BbIX MPUMbIKAHWUSAX 3NeMEHTOB U noA wanbamm npu yrnax cmsitus ot 90° po 60°,
BblYMCNAIOT MO oopmyne

rne RAcgo— pacyeTHOE conpoTuBNeHne gpeBeCnHbl CXaTuio U CMATUIO NO BCEn NOBEPXHOCTU
nonepek BOJIOKOH;

ICM — ONnHa nnowanky CMATUA BOOb BOTOKOH APEBECKHbI, MM.

6.5 PacyeTHoe conpoTvBneHne OpeBecWHbl CMATUIO MOL YriioM & K HanpaefeHUO BOJSIOKOH
onpenenaercs no popmyne

6.6 PacuyeTHoe conpoTVBAEHME [PEBECUHbl PaCTSXEHUIO MOA YrfoM & K HanpasieHUIo
BOJIOKOH BbIYMCTISIIOT MO (oOopMy e

6.7 PacyeTHoe conpoTMBREHME APEBECHHbI CKaNbIBAHWMIO NOL YrOM & K HanpaBieHUIO BONOKOH
onpenenaeTtcs no gpopmyne

6.8 PacuyeTHble conpoTMBNEHNS CTPOUTENbHON haHepbl cnenyeT onpenensatb no dpopmyne (1),
roe RA npuHUMaTb no Tabnuue 8.

Ta6bnuuas8



PacuyeTtHble conpoTusneHus, MlMa
cxXaTuio B | n3rnby 13 [ckanbiBaHmio cpesy
pacTsaXeHuo
Bug cbaHepsl B NNIOCKOCTH MAOCKOCTU|MIOCKOCTU|B MNNOCKOCTY [NEPNeHaANKY NAPHO
RA nncTa nncta nucta NnoCKOCTW nucTa
NINCTa . A A A A
®P| R ®.c R P.n R @.cK R .cp

1 daHepa kneeHas
6epe3oBas Mmapky PCP
copTos B/BB, B/C, BB/C:
a) 7-cnoHas ToNwWmMHon 8
MM 1 Bonee:

BOOJIb BO/IOKOH 21 18 24 1,2 9
norepek BONOKOH
HapyXHbIX CNOEB

nop yrnom 45° k
BOJIOKHaM

6) 5-cnoiHasi TONWWHOM 5
— 7 MM:

BLO/Ib BOTOKOH HapYXHbIX
cnoes

noriepek BONOKOH
Hapy>XHbIX CNOEB

nop yrnom 45° k
BOJIOKHaM

2 daHepa kneeHas n3
OPEBECUHbI TMCTBEHHNLb
mapkn @Cd copTos B/BB
n BB/C 7-cnoiHas
TONWMHO 8 MM 1 Bonee:
BLO/Ib BONOKOH Hapy>XHbIX
cnoes

nonepek BONOKOH
HapyXHbIX COEB

nop yrnom 45° g
BOJIOKHaM

3 daHepa
6akennanpoBaHHas MapKku
dCBH TonwmHon 7 MM 1
bonee:

BLO/Ib BOTOKOH HapYXHbIX
Cnoes

noriepek BONOKOH
Hapy>XHbIX CNOEB

nop yrnom 45° k
BOJIOKHaM
MpumeuaHns

1 PacyeTHble COMPOTUBEHUS CMATUIO U CXaTUIO NEPNeHanKyNsSpHO MAOCKOCTU nucTa Ang
6epe3oBoii arepsl Mapkn PCD R4y cog = Ry cugo = 6 MMa 1 mapku ®BC A4y, cg0 =
RAp om90 =12 MMa.

2 PacyeTHble COMPOTUBNEHMS PACTAXEHWUIO NEePNEeHaNKYNSPHO K MNIOCKOCTU NIUCTa — OTPbIB
wnoHa, NpuHuMaeTcs RACp_pgo =0,15 Mlla

13,5 13 10 1,2 9

7 10,5 — 1,2 13,5

21 19,5 27 1,2 7,5

9 10,5 4,5 1,2 9

6 9 — 1,2 13,5

13,5/9 26/17 27118 0,9/0,6 7,5/5

11,5/7,5 19,5/13 | 16,5/11 0,75/0,5 7,5/5

4,5/3 7,5/5 — 1,05/0,7 11,5/7,5

48,5/32 42,5/28 50/33 2,718 16,5/11

36,5/24 35/23 38/25 2,718 18/12

25/16,5 32/21 — 2,718 24/16

6.9 Npwn onpepeneHnn pacy€THOro CONPOTUBNIEHNS B COOTBETCTBYIOWMX CNyvasax cnenyet
NMPUMEHSITb KO3 PULIMEHTBI YCNIOBUIA PpaboThi:

a) OANs PasnnyHbIX YCNOBWIA 3KCMyaTaumm KOHCTPYKLUMIA — Ha KOS PULIMEHT Ty, YKa3aHHbI B
Tabnuue 9;

6) oNS KOHCTPYKUWIA, 3KCMIyaTUpyeEMbIX MpW YCTAHOBMBLIENCS TemnepaTtype Bo3gyxa Ao +35
°C, — Ha KoadhpmumeHT 77 = 1; npn Temnepatype +50 °C — Ha koadppuumeHT 7; = = 0,8. Ang



NPOMEXYTOYHbIX 3HAYEHUI TeMNepaTypbl KO PULMEHT NPUHUMAETCS MO UHTEPNONALMN;

B) aons I/I3FVI6aeMbIX, BHEULEHTPEeHHO-CXaThlX, cxarvo-usrmbaembix U CXaTtblX KJeeHbIX
9/IEMEHTOB MPAMOYroJibHOro cevyeHus BbicoTOn 6Gonee 50 cM 3HayeHus pac4eTHbIX
COﬂpOTI/IBneHVIVI I/I3I'I/I6y M cXaTuio BOONb BOJIOKOH — Ha KO3 PUUMEHT Tes yKa3aHHbII7I B

Tabnuue 10;

r) NS pacTSHYTbIX 3NIEMEHTOB ¢ 0cnabneHneM B pacyeTHOM CeYEHUN U N3rnbaeMbix 351eMEHTOB
13 KPYr/blX flecoMaTepunanos C NOAPE3KOM B pACHETHOM CEYEHUN — Ha KO3 PULIMEHT T, = 0,8;

I) NS 3NeMEeHTOB, MNOABEPrHyThIX rTyOOoKO NPONUTKE aHTUNMpeHaMn noa AasfeHneM, — Ha
KoadppuLmeHT 1, = 0,9;

e) Ons  mnsrmbaembix, BHELEHTPEHHO-CXaTblX, cXaTto-nsrmbaeMbix U CXaTbIX KIEeHbIX
3NIEMEHTOB, B 3aBUCUMOCTU OT TOJWWHbI CNnoeB, 3HA4YeHNA paCHeTHbIX COFIpOTI/IBJ'IeHVIVI I/I3FVI6y,
CKasblBaHWIO W CXAaTWUIo BOOJIb BONOKOH — Ha KO3 P ULINEHT Tens yKa3aHHbII7I B Tabnuue 11 ;

X) NS THYTbIX 3N1EMEHTOB KOHCTPYKLUMA 3HAYEHUS pacyeTHbIX COMPOTUBIEHUA PacTsSXeEHMIO,
cXaTuio U usrnby — Ha Koadh PULIMEHT Ty, yKa3aHHbIi B Tabnuue 12;

1) B 3aBUCMMOCTM OT CpOKa CNyX6bl - HA KOS PULIMEHT To, YKa3aHHbIN B Tabnuue 13;
K) NS cMATWS Nonepék BOMOKOH Npu pexumax HarpyxeHus IM — K (tabnuua 3) - Ha Ty, = 1,15.

Tabnuua 9

Ycnosus akcnnyatauum (no Tabnvue 1)[1Ant|2 | 3 | 4
KoacbpuumeHT 1, 1 10,9|0,85|0,75

Tabnuua 10

BbicoTa cevenus, cm{50 n meHee| 60 | 70 | 80 |100({120 n 6onee
KoachdpuumeHT 14 1 0,96/0,93|0,90(0,85 0,8

Tabnuua 11

TonwwnHa cnosi, MM |10 n meHee|19| 26 |33 42
KoacpdumumeHt mg, 1,2 1,1|1,05|1,0/0,95

Tabnuua 12
KoadbcpunumeHT 7., npu
HanpsxeHHoe O60o3HaveHne paCH(-E‘THbIX OTHOWeHWM 1,/
COCTOSIHUNE CONPOTUBNEHNIA
150|200 [ 250 | 500 un 6onee

Cxartve 1 narud R, Ry 0,809 1 1
PactsxeHne Ry 06 (0,708 1
MpruMeyaHne—r, — paguyc KPUBU3HBI THYTOM 0OCKU nnn Bpycka; @ — TOMIWMHA THYTOM
Iocku unn bpycka B paaunanbHOM HanpaeneHuu.

Tabnuua 13
3HaveHns Koad huLmeHTa mgye NPU Cpoke
Bua Hanps>XeHHOro CoCToAHUS cny>x6bl COOPYXeHns
50 net | 75 net 100 net u 6onee

Na3rnb, cxatve, cMsiTMe BOONb U Monepek 10 09 08
BOJIOKOH OPEBECUHbI ’ ’ ’
PacTtsaxeHne n ckanbiBaHne BOOJMb BOJIOKOH

8 10 | 085 0.7
JpEBECUHDI
PacTsxeHne nonepek BONOKOH OPEBECKHbI 1,0 0,8 0,5

MpumMeyaHune— 3HaveHne KOAPPULMEHTA My AN NPOMEXYTOYHBIX CPOKOB CNyXObl
COOPY>XEHNS MPUHUMAIOTCSA MO NMHENRHON UHTEPNONSALMN




6.10 PacuyéTHbili MoLynb ynpyroctu (MOAyNnb CABUra) OPEBECUHbl M LPEBECHbLIX MaTepmanos
npu pacyete no npenefibHbiIM COCTOSHUSAM 2-i rpynmnbl E (G”) cnepnyeT BblYMCNATb MO
topmyne

E" (G") = Ecp(Gep) Mane M (8)
roe Eqp — cpenHnii Moay b ynpyrocTu npu n3rube, Mna, cornacHo npunoxeHuio B;

My E - KOS PULMEHT AN YyNPYrux XapakTepucTuk, ANns pexuma Harpyxexus b (tabnuua 4)
NPUHUMALOT paBHbIM 0,8, NS OCTaNbHbIX PEXUMOB HarpyXeHus — 1;

Mm; — npon3seneHne K03 PULMEHTOB ycrnoeus paboT (6.9a), 6.96) 1 6.9u).

6.11 PacyéTHbii MOoynb ynpyrocTu (Moaynb caBUra) pPeBECUHbI NPU pacyeTe No npeaesbHbiM
COCTOSIHUAM 1-11 rpynnbl N0 AePOPMUPOBAHHON CXeme E (G') crnenyer BblYUCNATb N0 chopMmyne

E' (G) = Ey(Gep) My e m;, (9)

rae E, — HOpMaTuBHbIA MOAy/Mb ynpyroctun npu usrube ¢ obecnedyeHHocTbio 0,95, Mna,
cornacHo npunoxeHuio B;

My g v [m; —B cooTeeTcTBUM C 6.10.

6.12 PacuyéTtHbili Mogynb ynpyroctu gpesecuHbl, LVL 1 dpaHepbl B pacyeTax KOHCTPYKLWIA
(kpome onop J19I1) Ha yCcTONUMBOCTb CneayeT NPUHUMATb PaBHbIM NS LPEBECUHbI E! =300R",

(RHC - HOpMaTmMBHOE CONpOoTUBNEHNE CXAaTUKO BOOIb BOJIOKOH, NpUHMMaemoe no npunoXxXeHuwo

|_), a Mooynb caosura OTHOCUTEJNIbHO oce|7|, HanpasB/neHHbIX BOONIb U nonepek BONOKOH, —
G =005E'

90

; anst pamepsl — Eq,/ = 250R"y, i Gly= Elyy / Egqy (Eg, Gy NMPUHUMAIOTCS MO
npunoxexuio B).

6.13 dun3nKo-MexaHn4eckne xapakTepucTmku apesecuHbl 1 LVL nprseneHsl B npunoxexuu B.
7 PacyeT an1eMeHTOB AepeBSAHHbIX KOHCTPYKL NN

PacyeT 3/1eMEeHTOB AepeBSAHHbIX KOHCTPYKLIUIA MO NpeaenbHbIM
COCTOSIHUSIM MepBOW I pyrmnbl

LlEHTpaJ'IbHO-paCTﬂHYTbIe N LEHTPabHO-CXKXaTble 3J1EMEHTbI
7.1 PacyeTt LEeHTPanbHO-PaCTAHYTbIX 3/IEMEHTOB cnenyet npon3esoanTb Mno cpopMyne
N
—J R
Fm' <RP 10
< R°y ), (10)
roe N— pacueTHas NpoLonbHas cuna;

Rp — pac4yeTHOEe conpoTmBneHne gpeBeCuHbl pacTAaXeHUo BOOIb BO/TOKOH;

F!pﬂ.m — TO Xe, AN APEBECUHbI U3 OOHOHANPaBAEHHOro wroHa (6.3);
Fyr —nnowanb HETTO NONEPEYHOro CeYEeHNS SnemMeHTa.

Mpy onpeneneHwun F,; ocnabneHns, pacnonoXxeHHble Ha yyacTke LAuHOW He 6onee 200 M,
cnepyet npuHMMatTb coBMelWEeHHbIMM B OOQHOM Ce4YeHnn.

7.2 PacyeT UeHTpanbHO-CXaTblX 9NEeMEHTOB MOCTOSIHHOrO LENbHOro ceyeHns cnegyet
nNpPon3BOAUTb NO POpMynam:

a) Ha NPOYHOCTb

N
—J Rc
FIII (nnmn < Rc,q_m); (11)



6) Ha yCTON4YMBOCTb

) R
J "'p;lc (mm = Rc'u.m); (12)

roe R, — pacyeTHoe CONPOTUBNEHWE LPEBECHHbI CXaTWIO BOO/b BOTOKOH;

RCp . — TO Xe, ANs PEBECUHbI U3 OJHOHANPABNEHHOT O WMOHA;

@ — KO3 PULMEHT NPOLONBLHOMO U3rnba, onpenensieMblit CornacHo 6.3;

FHT — nnouwanb HEeTTO NoNepeyHOro cevYeHms aneMeHTa;

Foac — pacyeTHas nnowanb NONepeYHOro CEYeHNst dNeMeHTa, NpuHIMaemast PasHOIA:

npu OTCYTCTBUN ocnabneHuii nnmn ocnabneHnsx B onacHbIX CeYyeHusX, He BbIXooAaWnx Ha KPOMKN
(pucyHok 1, a), ecnv nnowanb ocnabnexnin He npesbiwaet 25 % Fgp, Fpacy = Fep, rA€ Fgp —

nnowapb cevyeHus OpyTTO; NMpU ocnabneHusix, He BbIXOASWMX Ha KPOMKW, ecnu nnowanb
ocnabnexusi npesblwaet 25 % Fgp, Foae = 4/3 Fypl Npu CUMMETPUYHBIX  OCNabneHnsx,
BbIXOASALWMX HA KPOMKU (PUCYHOK 1, 6), Fpac = Fur-

a — He BbIXoAsluMe Ha KPOMKY; 6 — BbIXOASIUME Ha KPOMKY
PucyHok 1 — OcnabneHue cXaTtbiX 3/1IEMEHTOB
7.3 KoathpuumeHT npoaonsHoro narmba ¢ cnenyet onpenenstb No goopMynam:

npu rubkocTn anemeHTa A <70

P wl U
] =1-a3 )

wl 00 : (13)
npu rubkocTn anemeHTa A > 70
: A
J = _‘:
NP

roe koacppuumneHT a =0,8 ons apesecuHbl n a= 1,0 LVL n cbaHepsl;

koadppuumeHT A =3000 ona gpesecuHbl MA = 2500 ona dpaHepbl M OPEBECUHBbI K3
O[lHOHarpaBs/IEHHOr O LWMOoHa.

7.4 TnBKOCTb 3N1EMEHTOB LIeNIbHOTO CeYeHNs onpeaensioT no opmyne



l
| w0
", (15)
roe IO — pacydeTHasa onnHa 3N1IieMeHTa;

r— pannyc MHEepLMN CEYEHUS dNEMEHTA C MaKCMManbHbIMU pa3Mepamn 6pyTTO OTHOCUTENbHO
ocenn XnY.

7.5 PacyeTHylo ANVHY anemMeHTa I cneayeT onpenensiTb yMHOXEHMEM ero cBo60AHOW AnHbI /
Ha KO3 PULMEHT g

lo = v (16)
cornacHo 7.23.

7.6 CocTaBHble 3EMEHTbl Ha NOJATAMBLIX COEOMHEHMSX, ONEPTHIE BCEM CEYEHWEM, cneayeT
paccuMTbiBaTh Ha MPOYHOCTb 1 ycTOMYMBOCTL Mo copmynam (11) u (12), npu aTom Fr 1 Fpge

onpenensiTb Kak CyMMapHble Nnowaan Bcex BeTBeil. ['MOKOCTb COCTaBHbLIX 3MEMEHTOB A
cnenyeT onpenensiTb C y4eTOM No4aT/IMBOCTU COeanHEHI Mo doopMmyne

a=fbn it (17)

roeAy, — rubKoCTb BCEro 3MeMeHTa OTHOCUTENbHO OCU Yy (PUCYHOK 2), BblYMCTIEHHas Mo
pacyeTHOW LNVHe anemeHTa Iy 6e3 yyeTa nonaTnmMBoCTy;

A| — TMBKOCTb OTAENbHON BETBM OTHOCUTESIbHO OCK |—I (CM. pucyHOK 2), BblYMCNEHHast Mo
pacyeTHOM ONVHe BETBY /{; MPU /y MEHbLLE CEMU TONWMH (h)) BETBU NpuHMMaloTCs ¢ A = 0;

Hy — KO3 PULIMEHT NpuBeAeHNS rmbkocTun, onpenensiemMblli No chopmyne

~bim,
M, 1+k

\ Iin, ,(18)
roe b h— wyprHa n BbiCOTa NOMEPEYHOr0 CEYEHUS SNIEMEHTA, CM;

ny, — pacyeTHOE 4UCNO WBOB B 3NIeMeHTe, onpenenseMoe 4YuC/ioM WBOB, MO KOTOPbIM

CYMMUpyeTCS B3aWMHbIA CABWT 3/IEMEHTOB (Ha pUCYHKe 2,a —4 wWBa, Ha pucyHke 2,6 — 5
WBOB);

lp — pacyeTHas AnvHa aneMeHTa, M;

My — pacyeTHOE YMCNO CPEe30B CBSA3el B OAHOM WBe Ha 1 M anemeHTa (npw
HECKOJIbKMX WBaX C Pa3nnyHbIM YACNOM CPE30B CleayeT NpUHMMaTh cpeaHee
NS BCEX WWBOB YNC/O CPE30B);

k. — Ko3a(ppuUMEHT noJaTnMBOCTM COEOVHEHWA, KOTOPbIA cnepyeT onpenensaTtb Mo
dopmynam Tabnuubl 14.

Tabnuua 14



KoadpdhmumeHT K, npum

Bun cesizeit LeHTpanbHOM cxartummc
cxarum n3rubom
- 1 |
1 'BO34MW, Wypynbl 5 5
10d~ 5d-
2 CtanbHble UMNVHAPUYECKNE Harenu
a) navametpoM <'/7  TONWMHbI  COEAMHSIEMbIX I I
ANeMeHTOB 5d° 2,5d*
6) aOnameTpoM > '/;  TOMWMWHBI  COEAMHSIEMbIX 1,5 3
9NEeMEHTOB ad ad
1 1
3 BkneeHHble cTepxHn 13 apmatypbl A400 — A600 = ”
10d - 5d~
I 1
4 Ny60Bble UMAMHAPUYECKUE HArenu 5 =
d- d-
1.4
5 IlyboBble nnacTuHYaTbie Harenm — a
nn
6 Knei 0 0

MpwnwmeuyaHne— Onametpbl reo3gew, Wypyrnos, HAarenein n BKACEHHbIX CTEPXHeN d,
TOMWMHA 3NEMEHTOB & , WUPUHA b, W ToNWMHA & MAacTMHYaTbiX Harenew AOMXHbl ObiTb
Bblpa>XeHbl B CAHTUMETpax.

Mpuv onpeneneHun k; OmameTp reo3gelt cnepyet npuHuMate He 6onee 0,1 ToNWWHBI

coeavHsieMbIX a/1leMeHToB. Ecnn pasmep 3aleMieHHblX KOHUOB rBo3fei MeHee 4d, To cpesbl B
MPUMBIKAIOWMX K HUM LIBAaX B pacyeTe He yumTbiBalOT. 3Ha4YeHNe Kk, COELNHEHUA Ha CTanbHbIX

UumnuHgpun4yecknx Harendx cnegyet onpenendatb no  TONWUHe a 6onee TOHKOro wu3
coenHAEeMbIX 3IEMEHTOB.

Mpu onpeneneHwn k, nmameTtp Ay60BbIX LUMAMHAOPWYECKUX Harenei cnepyeT NpUHMMaTb He
6onee 0,25 TonwWwmMHbI 601€€e TOHKOr0O U3 COeAMNHAEMbIX 3NIEMEHTOB.

CBA3n B WBax cnefyeT paccTaBnsiTb paBHOMEPHO MO A/MHe 3neMeHTa. B wapHUpHo-onepTbix
NPSIMONUHENHBIX 3NMEMEHTAX OOMycKaeTcsl B CPEOHUX YETBEPTSAX O/MHbI CTaBUTb CBS3W B
MONOBMHHOM KONUYECTBe, BBOAS B pacyeT no dpopmyne (18) BeNMUMHY g, NPUHATYIO ANS
KpaiHWX YeTBepTEN AMHbI 3NEeMEHTA.



a— c npoknagkamu; 6 — 6e3 npoknanok

PucyHok 2— CocTtaBHble 3/IeMeHTbI

"MBKOCTb COCTABHOrO 3M1EMEHTA, BblYMC/IEHHYO Mo doopmyne (17), cnenyeT MpuHMMAaTb He
6onee rnbKoCTU A OTAENbHbIX BETBEW, PACCUMTLIBAEM MO DOPMY e
IEI]

A=,
2k o I F,
i.6p Bp (19)

roe Zlg, — CymMmMa MOMEHTOB MHepuuu OpyTTO MOMepeYHbiX CEeYeHWn OTAENbHbIX BeTBeW
OTHOCWTENIbHO COBCTBEHHBIX OCEW, NapanesbHbIX OCU ¥ (PUCYHOK 2);

Fgp —nnowanb ceveHusi GpyTTo aNeMeHTa;
L, —pacyeTHasa onvHa anemeHTa.

MMBKOCTb COCTABHOrO 3fIEMEHTA OTHOCMTENIbHO OCW, MPOXOAsiWE Yepes LEHTPbl TSXECTu
CeyeHuI BCcex BETBEN (OCb X HA PUCYHKe 2), cnefyeT onpenensTb Kak 4N LeNbHOro aNeMeHTa,
T.. 6e3 yyeTa MoLaTAMBOCTU CBSI3€, €CNU BETBM HarpyXeHbl paBHOMEpHo. B cnyuyae
HepaBHOMEPHO Harpy>XeHHbIX BETBEN CnefyeT pykoBOACTBOBATLCSA 7.7.

Ecnu BeTBM COCTaABHOrO aneMeHTa MMEIOT pasnnyHOe CEeYeHUe, TO PaCHETHY TMOKOCTb Aq
BeTBM B oopmyne (17) cnepyeTt npyHMMaTb PaBHOWA
i

\SJ'..II_H-; " (20)

onpeaeneHve /4 NpUBELEHO Ha PUCYHKe 2.

7.7 CocTaBHble 3f1EMEHTbI Ha NOAATNMNBbIX COEANHEHNSIX, YacTb BETBEN KOTOPbIX HEe onepTa no
KOHLaM, OOMyCckaeTcs paccymTbiBaTb Ha MPOYHOCTb M YCTOMYMBOCTb NMo doopmynam (11), (12)
npu cobnaeHN Cneayowmnx yCnoBuii:

a) nnowany nornepeYHoro ceyeHns anemeHTa Fur u Fpac Cresyet onpenenstb No CeYeHMIo
OnépThbIX BETBEW;

6) rmbkocTb aneMeHTa OTHOCUTENbHO OCK ¥ (CM. pUCYHOK 2) onpeaenseTtcst no copmyne (11);
npu 3TOM MOMEHT MHEpUUM NPUHMMAETCA C y4eTOM BCEX BeTBel, a nnowaib — TONbKO



onepTbIX;

B) Npv onpeaeneHnn rmbKocT OTHOCUTENIbHO OCU X (CM. PUCYHOK 2) MOMEHT MHepUuK chneanyet
BblUNCNIATb NO oopMmyne

roe IO n /HO — MOMEHTbI MHepunn nonepeyHblX CeYeHnin COOTBETCTBEHHO onepTbIX N HEONepTbIX

BETBEMN.

7.8 PacyeT Ha YyCTOMYMBOCTb LEHTPanbHO-CXaTblIX 3MIEMEHTOB MEPEMEHHOro no BbICOTE
ceyeHus cnepyeTt BbINOMHATL NO hopmyne

N
— J R,
J 'f'w:m.'(a\ (I/IHVI < Rc'u_u])y (22)

roe FMaKC — nnouwanb nonepevyHoro ce4eHus 6pYTTO C MakCcuMasbHbIMA pa3Mepamu;

KyN — KOS PUUMEHT, YUYMTbIBAIOWMNA NEPEMEHHOCTb BbICOTbl CEYEHUs, OnpenensieMbii no
Tabnuue .2 npunoxenus I (4ns aNeMeHTOB NOCTOSIHHOrO CeYeHust Ky = 1);

@ — KO3(PMUUMEHT npomdoibHOro wusrnba, onpedensieMbin no 7.3 Ans rubkocTy,
COOTBETCTBYIOLLEN CEYEHMIO C MaKCUMasbHbIMW pasMepamu.

N3rmnbaemble 3/1eMeHThI

7.9 PacyeT narnbaembix aneMeHToB, 06ecrneyeHHbIX 0T NoTepu yCTONYMBOCTU NIOCKON GDOpPMbI
nedopmuposaHus (cM. 7.14 n 7.15), Ha NPOYHOCTb MO HOPMAa/IbHbLIM HaMNPSAXEHUsM cnenyet
BbINOSHATbL MO PopMyne

M

J R
I'Vpurq (nnn SRMﬂ_m), (23)

roe M— pacyeTHblii U3rndaroLLmiin MOMEHT;

R, — pacyeTHoe ConpoTMBNEHNE U3rnby;

R" . w — pacyeTHOe ConpoTMBNEHNe U3rnby ApeBeCHbI M3 OAHOHAMPABNEHHOrO WNOHA;

Wpacy — PacyeTHbIi MOMEHT COMPOTUBNEHNS MONEPEYHOr0 CeYEHUst ANEMEHTA; ANS LieNbHbIX
anemeHToB Wyacy = Wiy

Ins narnbaembix COCTaBHbIX 3N1EMEHTOB Ha MOOAaTAMBbIX COEOUHEHUSIX pacyeTHbIi MOMEHT
conpotmeneHna cnenyet npuHMAMaTtb paBHbIM  MOMEHTY COMPOTUBNEHUA  HETTO WHT!

YMHOXEHHOMY Ha KO3(PUUMEHT K,; 3Ha4YeHus Kk, LN 3MEeMEeHTOB, COCTaBNEHHbIX W3
OJVHaKOoBbIX CNoes, NpueeAeHsbl B Tabnuue 15. Mpu onpenenenun W,; ocnabnerns ceveHuit,

pAacrosioXeHHbIe Ha yyacTke afieMeHTa AvHoN He 6onee 200 MM, MPUHMMAIOT COBMELEHHbIMU
B OQHOM CeyYeHUN.

Tabnuua 15



3HaueHve Koagp huLmeHTa onsa pacyeta narnbaembix
Yucno cnoes B
KoabpuumeHT COCTaBHbIX 9/1EMEHTOB NMpW NponeTax, M
afieMeHTe
2 4 6 9 n bonee
2 0,7 0,85 0,9 0,9
Ky 3 0,6 0,8 0,85 0,9
10 0,4 0,7 0,8 0,85
2 0,45 0,65 0,75 0,8
kx 3 0,25 0,5 0,6 0,7
10 0,07 0,2 0,3 0,4
MpumeyaHns
1 [Ins npoMeXyTOYHbIX 3HAYEHWA BENWYMHBbI MPONeTa W YMicna CnoeB KOS MUUMEHTbHI
onpenensiTcs UHTepnonsaumen.
2 [lns cocTaBHbiXx 6anok Ha HaKMOHHO BKNIEEHHbLIX CBA3SX NPV uucne crnoes He bonee 4,
He3aBVCKMMO OT nponeTa, cneayet npuHuMaTtsb k, = 0,95, k, = 0,9.

7.10 PacyeT marnbaembix aNeMeHTOB Ha MPOYHOCTb MO CKaNbiBaHWIO CliefyeT BbINONHSATb MO
opmyne

IS ¥
05§ | .
lIIIs'up'll‘jp.;n; (VlﬂM RCKﬂ_m)y (24)

roe Q—pacquHaﬂ nonepedHas cnna;

S'()p — CcTaTuyecknii MOMeHT BpyTTO CHOBMraeMoi 4acTu MOMEepevyHOro CeyeHus 3neMeHTa
OTHOCUTENIbHO HENTPanbHOR OCu;

lsp — MOMEHT MHepLMM BpyTTO MOMEPEYHOTO CeYEHMUsI NEMEHTA OTHOCUTENIbHO HENTPabHOM
ocu;

bpac — PacyeTHas wnpuHa ceyYeHmsi anemMenTa;

R« — pacyeTHOe CONPOTUBNEHNE CKaNbIBAHUIO NpY N3rnbe;

R g w pacyeTHOe  COMPOTUBNEHMWE nsrnbe

O4HOHanpae/IEHHOr o WnoHa.

cKkanblBaHUO  npun npeBeCuHbl U3

7.11 Yucno cpesoB cBA3el Ng, PaBHOMEPHO pPacCTaBfEHHbIX B KaXAOM LWBE COCTaBHOro
3/IeMeHTa Ha y4yacTke C OJ4HO3Ha4yHOW 3MIOpPOoW MonepeyHblX Cun, cnedyeT onpelnensatb no
dopmyne

LM - M, B

" i , (25)

roeMy, Mg —wuarubawowme MOMEHTHl B HayanbHOM A © KOHe4yHOM B ceueHusx

paccMaTpuBaeMoro y4acTka;
T — pacueTHas Hecyllas cnocobHOCTb CBA3W B JaHHOM LUBE;

MpumeyaHune — MNpy HanNMuKMK B WBE CBA3E pasHoil HecyLelh cnoCOBHOCTMW, HO OAUHAKOBbLIX MO
xapakTepy paboTbl (HanpvuMep, Harenei n reo3aei), Ux Hecywwme cnocobHocTu cnepyet
CyMMMpOoBaTh.

7.12 PacyeT 31eMEHTOB LieNIbHOr0 Ce4YeHNs Ha NPOYHOCTb NpK KOcoM narmbe cneayet
BbINOJIHUTbL MO popmyne

(unn R"; ), (26)

rae My n M, — cocTasnsiowwme pacieTHOr0 M3rnbaiowero MoOMeHTa Ans rnasHbix OCen CeveHns
xny,

Wi n Wy, — MOMEHTbI CONPOTUBNEHUIA MOMNEPEYHOrO CEYEHUS HETTO OTHOCUTENBHO NABHbIX
OCel ceveHusa xn y.



7.183 KpuBonuHeiHble (rHyTble) yyacTku (pucyHok 3) KIOK, wnsrnbaemoie MomeHTOM M,
YMEHbLAOIMM X KPUBM3HY, ClielyeT pacCynTbiBaTh MO DOPMyaM KpuBbiX OpYyCbeB:

a) Mo TaHreHuMasbHbIM HOPMa/bHbIM HAMPSIKEHUSIM HA BHY TPEHHEN 1 BHEWHEN KpoMKkax bpyca:
09, =My —ri)/(Fyor1) < Ry; (27)
09,8 = M(ro —rp)/(Fyora) < Ry; (28)

roe o g, Og,g — COOTBETCTBEHHO TaHreHUManbHble HopManbHbIe HaMNPsAXeHNs Ha BHyTPEeHHeN
1 BHELWHe kpomkax bpyca;

M — pacyeTHbIi N3rnbatoLmin MOMeHT;

rp, 1 W Iy — COOTBETCTBEHHO PafuyCbl KPUBM3HbI HEATPaNbHOrO CNOsi, HUXHeN (BnnxXHei K
LIeHTPY KPUBM3HbI) 1 BEpPXHEW KPOMOK Bpyca;

F— nnowaab nonepeyHoro ceveHns Kpmusoro bpyca;

Yo = V(Fr) — cMelieHne HeATpanbHOro Cnost OT reOMeTPUYECKON OCU KPUBONIMHEVHOTO Y4acTKa;
| — MOMEHT MHepUMM NonepeyHoOro cevyeHust Kpueoro bpyca;

R, — pac4éTHoe ConpoTUBNEHUE [PEBECUHDI U3rnbY;

6) Nno MakCMManbHbIM pagnanbHbIM HOPMaibHbIM HANPAXEHUAM
M T T
Ormax = (;;,:) ' i_ In (i) T 1] = Rpl}n-
(29)

rae Ruygo — pacyeTHoe COMpOTUB/EHNE KNEEHON [PEBECHHbI PACTSIXXEHMIO NoMepek BOOKOH
(NyHKT 7 Tabnuupl 4).

— b
= N
 —
= % 2 s
= ~
£ B 3
Og Or b L
L L)
o L

PucyHok 3 — PacyeTHas cxema KpuBoro 6pyca npu 4Yictom narube

Mpw HeBbINOAHEHUN yCnoBUS (29) [OMYCKAETCA BbINOMHATL YCUNEHNE NOCTAHOBKOW BKIEEHHbIX
WUAN  BBUHYEHHbIX CTEPXHEW, pPaCCYMTaAHHbIX Ha BOCMPUATME pacTAruBaloWero ycunus,
onpenenseMoro no oopmyne

(29a)
roe nnvHa XopAbl KPUBOJIMHEHOMO y4acTKa, Ha KOTOPOM He BbIMONHAETCS yCcnosue (29).

7.14 PacyeT Ha yCTONYMBOCTb MNOCKON (popMbl AePOPMUPOBAHUSA U3rMOAEMbBIX SNEMEHTOB
NPSIMOYro/ibHOro MOCTOSIHHOIO CeYeHUs cneayeT BbiNOMHATb No popmyne

M

—J R
i uWs . <R% 30
P (nnm <R"; ), (30)

roe M— makcumanbHbIi 3rndatollmii MOMEHT Ha paccMmaTpmneaeMoM y4acTtke ls;



W6p — MakcuMasnbHbIi MOMEHT conpotmeneHmns 6pYTTO Ha paccMaTpnBaeMoM ydacTke /p.

KOS(D(*)I/ILI,I/IGHT Oy ond n3rnbaemMbix 3NEMEHTOB NnpAMOYronibHOro NOCTOAHHOIO nonepe4vyHoro

CEYEHNS, WAPHNPHO 3aKPEMIEHHbLIX OT CMELLEHWS M3 NAOCKOCTM u3rnba u 3aKpenneHHbIX OT
NMoBOPOTA BOKPYr MPOAOJIbHON OCU B OMOPHbLIX CEYEHMSX, CNEAYET BbIYUCNATb N0 hopMyne

) b
ju= 1402k
b (31)
roe /p — pacCTosHMe MeXnay OnopHbIMU Ce4YEeHUAMU 3NieMeHTa, a Npu 3akpenneHunn cxarton

KPOMKM 3JieMeHTa B MNPOMEeXYTO4YHbIX TO4YKax OT CMelweHUsa un3 njaockoCcTn narnba —
paccTosHne Mexany aTUMnN To4YKaMU;

b — wrpuHa NoNepeYHoOro CeYeHus;

h — makcmmanbHas BbicoTa nonepeyvyHoro ce4eHns Ha yyacTtke Io;

kg — KOS PULMEHT, 3aBUCALWMIA OT (POPMbI AMIOPbI N3TNOAIOWNX MOMEHTOB Ha ydacTke I,
onpenensemsbiii no Tabnuue E.1 npunoxenuns E.

Mpu pacyete u3rnbaemblx 3NEMEHTOB C JIMHEWHO MEeHsIloWencs No ANMHE BbICOTON K
NOCTOSIHHOWN WMPUHON MOMEPEYHOr0 CEeYeHUs, He UMEeKWUX 3akpenneHnin U3 nnoCcKoCTU Mo
pacTaHyTOon 0T MOMeHTa M Kpomke, nnn npn m<4 koag puumneHt ¢, no gopmyne (31) cnenyet

YMHOXaTb Ha AOMONHUTENbHbIA KOAPPULMEHT Ky ). SHAYEHUS Ky NPMBELEHBI B Tabnuue E.3
npunoxenns E;npu m=4 kyp=1.

Mpy nomkpenneHun M3 MNioCKOCTU M3rmba B MPOMEXYTOYHbIX TOYKAX PACTAHYTOW KPOMKU
dNIeMeHTa Ha y4yacTke [, KOIMPULMEHT @, BbluMCNsieMbiii no dopmyne (31), cneayert

YMHOXaTb Ha KO3 PMUNEHT Ky
v (32)

roe O, — UeHTpanbHbId yron B pannaHax, onpeaensiownin y4acTok f, anemeHTa Kpyrooro
ouyepTaHust (ANs NPSMONMHEHbIX ANEMEHTOB O = 0);

T — 4UCNO MOAKPENIEHHbIX (C 0OANHAKOBbIM WArOM) TOYEK PacTsiHyTOM KPOMKW Ha ydacTke /,

m

nov 7> 4 senuunny ™+ 1 cnenyet npuHnmats pasHon 1).
p y y p p

7.15 TpoBepKy YCTONYMBOCTU MIOCKOA (POPMbl OECDOPMUPOBAHUS M3rnbaeMbix 3N1EeMEHTOB
MOCTOSIHHOrO ABYTaBPOBOro MM KOpob4yaToro nonepeyYyHoro ceydeHuii cneayeT Nnpou3BoanTb B
Tex cnyyasx, korga

Ipi 7b,(3

roe b— WwmpmHa cXartoro nosica nonepPeyYHoro ceveHuns.

3)

PacueT cnegyeT Npov3BoaUTb Mo popmyne
M
=]

j wﬁp (mnm = Rcﬂ.m), (34)

roe @ — K03 PMLMEHT NPOAONLHOMO M3rnba n3 NNocKoCcTn narnba cxXaToro nosica aNeMeHTa,
onpenensemblii no 7.3;

R, — pacyeTHOe conpoTMBEHME CXaTuIo;
RC . — pacyeTHOe CONPOTUBNEHNE CXaTUIO APEBECUHbI U3 OIHOHANPaBNEHHOTO WnoHa LVL;

Wep — MOMEHT COMpOTUBNEHIUS BPYTTO MOMEPEYHOro CEYEHIs; B Cly4ae (PaHepHbIX CTEHOK —
MPVBELEHHbI MOMEHT COMPOTUBAEHNS B NNIOCKOCTW M3rnba anemMeHTa.



D1IEMEHTbI, No4BepPXXEHHbIE OENCTBUIO OCEBOM CUbI C N3rNMOGOM

7.16 PacyeT BHELEHTPEHHO-PACTSHYThIX U PacTSAHYTO-U3rnbaemMbix 31eMEHTOB Mo HOPMasbHbIM
Hanps>XeHNsM cneayeT BbiMOMHATb Mo hopMye

N M_R
+—2T | R
Fo. W.R' (35)
roeM, — wsrnbaowmnii MOMEHT OT MAENACTBMS MOMEepeyHbX M MPOAONbHbBIX Harpysok,

onpenensaembln 3 pacyerta no 4edOpMMPOBaAHHON CXEME;
Wpacy — PacHeTHbIi MOMEHT COMPOTUBNEHNS NMONEPEYHOTO CeYeHust (CM. 7.9);

Foacy — Nowanb pacyeTHOro Ce4YeHmst HeTTo.

Jlna npeBecuHbl M3 0OJHOHaNPaBAEeHHOro wroHa B doopmyne (30) cnegyeT ncnonb3oBaTb
COOTBETCTBYIOWMNE 3HAYEHNS PACYETHBIX CONPOTUBNEHWUIA.

,D.OI'IyCKaeTCﬂ B pacyeTe BMeCTO MD. 1cnonb3oBaTb M — uarubatolmii MOMEHT B pac4yeTHOM
ceyeHun 6e3 ydyeTta oONONHNTENbHOIO MOMEHTA OT I'IpO,D,OHbHOVI CUnNbl.

7.17 PacyeT Ha MPOYHOCTb MO HOPMasbHbIM HAMPSXEHUSM BHELEHTPEHHO-CXaTbIX U CXaTo-
n3rnbaembix 3N1EMEHTOB CNefyeT BbINOMHATb N0 YOpMyne

i —] R

Foe W™ (MM < RS ), (36)
MpuMmeyaHmns

1 Ons WwapHUPHO-ONEepPTbIX 3NEMEHTOB MPU CUMMETPUYHBIX 3MOpPax M3rnbarowmx MOMEHTOB
CUHycounanbHoro, Nnapabonnyeckoro, NONMroOHaNnbHOro U 61M3KMX K HAM OYepTaHuii, a Takxe
ANS KOHCOMbHbIX 3NEMEHTOB M, aonyckaeTcs onpeaenatb no opmyne

M
X, (37)

roe & — koadhpuumeHT, nameHsowmiics ot 1 0o 0, y4nTbIBAIOLWMIA LONONHUTENbHbBIA MOMEHT OT
NPOAO/bHON CUMbl BCIEACTBME nporvnba anemeHTa, paccunTbiBaeMblii No popmyne
N
1RFsy (38)

M — narnbatowmii MOMEHT B pacYeTHOM ceyeHumn 6e3 yyeTa fOMNONHUTEIbHOrO MOMEHTA 0T
NPOAONLHONM CUNbI;

¢ —KOaP PULMEHT, onpenensembiin no opmyne (14);

RC_ yéTHoEe conpoTumeneHme cXXaTuio BA0Jib BOJIOKOH ApeBeCuHbl N gpeBeCHbl N3
O[4HOHanpae/IeHHOr o WnoHa.

2 B cnyyasx korga B WapHUPHO-OMEPThIX 3NeMeHTax antopbl U3rnbatolwyx MOMEHTOB UMELOT
TPeyrobHOE Unv NPSMOYroNibHOE oYepTaHue, KoadppuumeHT no coopmyne (38) cnenyet
YMHOXaTb Ha NonpaBoYHbIA KO3 PULIMEHT K,,.

k,=a,+x{l-a, , (39)

roe a, — KO3 ULMEHT, KOTOPbI CneayeT NpUHMMaTb paBHbiM 1,22 npu aniopax narnbarLmx

MOMEHTOB TPEYronbHOro o4yeptaHus (0T COCpenoToyYeHHon cunbl) u 0,81 — npu antopax
NPSIMOYrofIbHOr0 OYepPTaHUs (0T MOCTOSIHHOIO N3rnbatoLero MOMeHTa).

3 Mpn HECMMMETPUYHOM 3arpy>XeHU WapHUPHO-ONEPTLIX 3/1EMEHTOB BENINUYMHY U3rnbatoLero
MomeHTa M, monyckaeTcs onpeaensiTb no oopmyne

X% (40)



roe MC n MK — unarnbatwllue MOMEHThI B pacy4eTHOM Ce4YeHUn anemeHTa oT CI/IMMeTpI/I‘-IHOIZ n
KOCOCVIMMeTpI/I‘-IHOVI COCTaBnAWNX HArpy3Ku;

&, né& — KoapdpuUMeHTbl, onpenensiemble no cpopmyne (38) npu BenuumMHe ruBKOCTH,
COOTBETCTBYOLWE CUMMETPUYHO N KOCOCUMMETPUYHOM chopMam NpoaosibHOro uaruba.

4 Jinsi aneMeHTOB, NepeMeHHbIX MO BbICOTE CeyeHus, nnowanpb Fg, B popmyne (38) cnenyert

npvHUMaTb AN8 MakCuManbHOrO MO BbLICOTE CeYeHMs, a KOI(PPUUMEHT ¢ - YMHOXAaTb Ha
K03ah pULUMEHT Ky p, NPUHMMaeMbIi no Tabnuue E.2 npunoxenus E.

5 Mpwn OTHOWEHUM HaMpsXeHWn OT m3rmba K HanpsiXeHusMm oT cxatms meHee 0,1, cxarto-
nsrnbaemble aneMeHTbl CnefyeT NPOBEPSATb TakXe Ha yCToNuMBOCTb No chopmyne (12) 6es
yyeTa uarmbaiowero MoMeHTa.

7.18 PacyeT Ha MpPOYHOCTb MO CKaNbiBAHWMIO CXAaTto-u3rmbaemblx 3NEMEHTOB cnepyet
BbINOJIHATb MO PopmMyne (24), BHELIEHTPEHHO CXaTbIX — Mo popmyne

U-‘-’S{\ +O) R
Fepbpe , (41)

roe Q — pacyeTHas nornepeyHas cuna;
N — pacuyeTHas npoaosibHas cuna;

S 6p — CTaTUYyeckmnin MOMEHT 6DYTTO CLBWraeMom 4yactu nonepeyvyHoro ce4eHns

91eMeHTa OTHOCUTENIbHO He|7|Tpaan017| ocu;

I6p_ MOMEHT nHepunn 6pyTTO nonepeyvyHoro ce4eHnsa aneMeHTa OTHOCUTENbHO

HenTpanbHOW ocu;

0,75Ne

o =
bh~

bpac n hpac — pac4yeTHble WMprHa 1 BbiICOTa Ce4YeHNsA aNieMeHTa;

e — aKcUeHTpucuTeT nepenaun ycunus N;

RCK — pac4yeTHoe conpoTuB/ieHNe CKanblBaHUIO Npun narunbe OpeBecCrHbl Mnn gpeseCuHbl N3
O4HOHanpae/IeHHOr o WnoHa.

7.19 KpuvBonuHeidHble (THyTble) Yy4yacTKM CXaTo-u3rmbaembix KeeHbiX OepPeBSHHbIX
KOHCTPYKLWMIA cnefyeT paccuntbiBaTbh MO oOpMynam Kpusbix 6pycbes (cM. 7.13):

a) Ha CXaTom KpoMKe

O gn=N/F+Mry—ri)/Fyors; (42)
6) Ha pacTsHyTOW KpoMKke

O =—NF+Miro—rg)Fyprs; (43)

7.20 PacyeT Ha YCTOWYMBOCTb MNOCKOW (DOPMbl OedOPMMPOBAHNS CXAaTo-U3rnbaembix
3/IeMEHTOB cieayeT BbiMOJIHATL Mo popmyne

v oM

e way | (44)
roe F5p — nnowanb 6pyTTO C MaKCMManbHbIMU PpasMepaMm CeYeHUs afneMeHTa Ha ydacTtke /y;

@ — KO3 PMUMEHT NPOLONbHOrO 1Maruba, onpenensemblii no copmyne (14) ona rubkoctu
ydacTka anemMeHTa ¢ pacieTHO ANMHON f, N3 NNOCKOCTN [EedOPMPOBAHNS;

¢y — KO3 pumumeHT, onpenensiembiii no popmyne (31).

n =2 — nns anemMeHToB 6e3 3aKpeneHnsi pacTsHyTON 30HbI U3 NIOCKOCTN 4edPOPMUPOBaHIS 1
n=1 ons 9SNEMEHTOB, UMEIOWYX TAKNE 3aKPENIEHWS;



[ns ppeBecuHbl M3 OOHOHAaNPaBNeHHOro wWMoHa cnepyeTt nNpuHMMaTb COOTBETCTBYHOWME
3Ha4YeHnsa pacyeTHbIX CONPOTUBEHWI Mo 6.3.

Mpy Hanuunn B SNeMeHTe Ha Y4acTKe , 3aKpenneHuin U3 nnockocTu NedopMMpOBaHNs co
CTOPOHbl PacTAHYTON OT MOMeHTa M KpOMKW, KO3(PPUUMEHT @, Cneayet YMHOXaTtb Ha
KoadbpuumeHT Ky, paccuntbiBaemblin no copmyne (32), a KoadpPUUMEHT ¢ — Ha
KOS PUUMEHT K, MO chopmyne

V0, (45)
roe ap, I, h, m— B cooTBeTCTBUMN C 6.14.

Mpun pacyeTe aneMeHTOB MEPEMEHHOIO MO BLICOTE CEYEHUS, HE UMEIOLLMX 3aKpenneHnii n3
NMOCKOCTW MO PacTSHYTON 0T MOMeHTa M Kpomke, nnm npu m<4 K03 nUNEHTbI @ 1 @,
paccunTbiBaemble no gpopmynam (14) n (31), cneayet DONONHUTENIbHO YMHOXATb,
COOTBETCTBEHHO, HAa KO3 PULIMEHTbI Ky py W1 Ky pp, MPUBEAEHHBIE B Tabnnuax E.2 n E.3
npunoxeHus E.

Mpnu m=4 kyn=Kyp=1.

7.21 B cocTaBHbix cXaTo-U3rmbaemblx 37EMeHTax crefyeT nMNpPOBepsiTb YCTONYMBOCTb

Hambonee HanpPsi>XeHHOM BETBM, €C/NM pacyeTHas ANNHA ee NPEeBbllaeT CEMUKPATHYIO TOSNWUHY

BETBU, MO oopmyne

N M.
. R

Fer u;-.,-} | NL

, (46)
roe Fﬁp, W6p — nnowagb 1 MOMEHT CONPOTUBNEHNA 6pyTTO nonepeyHoro ce4YeHnsa anemMeHTa;

©1 — KO3PUUMEHT NPOAONbHOrO M3rmba LNs OTLENbHON BETBM, BLIYUCNEHHbI NO ee
pacyeTHon AnvHe /1 (CM. 7.6).

YCTONYMBOCTb CXAaTO-U3rnbaemMoro COCTaBHOrO 3MeMeHTa W3 MNockoctu marmba cnenyet
npoBepsThb No popmyne (12) 6e3 yyeTa U3rndarolero MOMeHTa.

7.22 Yucno cpes3os cBS3el Ng, PABHOMEPHO PACCTaBEHHbIX B KXA0M LWBE CXaTo-u3rnbaemoro

COCTABHOI0 3/1IEMEHTa Ha y4acTke ¢ 0AHO3HAYHOM aNopPOoVi NomnepeYHbIX CUIl, MPY NPUI0XEHNM
CXUMatoWen cunbl Mo BCeMy CeYEeHMIO CneayeT BulUUCAATL MO oopMyne

. 1L5M 5,

a6p

(= I o
Ilsy  (47)

roe Mn — narvbatowmii MOMEHT, onpeaensiemblii no 7.17;

S6p — CTaTUYeCKnit MOMEHT BPYTTO CABWraeMoii YacTu NonepeyHoro ceYeHns OTHOCUTENbHO
HenTpanbHOW ocu;

T — pacyeTHas Hecywas cnocobHOCTb O4HOM CBSI3M B AAHHOM LUBE;

l6p_ MOMEHT NHepunn 6DYTTO nonepeyvyHoro ce4eHns anemMeHTa.
PacyeTHble O4NNHLI U NpefefibHble rmbKOCTN 3N1EMEHTOB nepeBAHHbIX KOHCprKLI,I/IIZ

7.23 [ns onpeneneHus pacyeTHON ONAUHbI MPSAMONUHENHbLIX 3NEMEHTOB, 3arpy>XeHHbIX
NpPOOO/ibHbIMM CUIaMM MO KOHLIAM, KO3 OULIMEHT g cneayeT npuH1UMaTh PaBHbIM:

Npw WapHUPHO-3aKPEnNeHHbIX KOHLAx, a TakXxe Mnpu WapHMPHOM 3aKpenneHnm B
NPOMEXYTOYHbIX TOYKAX aneMeHTa — 1;

npv 04HOM WapPHUPHO-3aKPENnIeHHOM U APYroM 3aleMIeHHOM KoHue — 0,8;
npv OGHOM 3aLLEMNIEHHOM M OPYroM CBOBOLHOM HArpyXEHHOM KOHUEe — 2,2;

npu o6ounx 3awemMneHHbIx KoHuax — 0,65.



B cnyvyae paBHOMEpHO pacnpefefneHHon Mo AfIMHE SfAeMeHTa MPOJO0JIbHON Harpysky,
KO3 PULINEHT g cnenyeT NpUHUMaTh paBHbIM:

npu 060KX WaPHUPHO-3aKPENIeHHbIX KoHUax — 0,73;
npv 04HOM 3alleMNIEHHOM 1 ApyromM cBo6oaHOM KoHue — 1,2.

PacuyeTHylo ANMHY MepecekalowWwrxcs 3NEMEHTOB, COELMHEHHbIX MeXnay coboil B MecTe
nepeceyeHus, cnegyeT NPMHUMaTbL PaBHOM:

npu NpoBepKe YCTOWYMBOCTU B MAOCKOCTU KOHCTPYKLMIA — PacCTOSHWMIO OT LeHTpa y3na ao
TOYKM NEPECEYEHUS S/IEMEHTOB;

npwv NpoBepKe yCTOMUYMBOCTU N3 NIOCKOCTU KOHCTPYKLMK:
a) B cnyyae nepeceyeHns AByx CXaTblX 31EMEHTOB — MOJHON LNIUHE 3NIEMEHTA;

6) B cnyyae nepeceyeHnst CXaTtoro aneMeHTa ¢ HepaboTalowmM — BENUYMHE [y, YMHOXEHHO
Ha KO3 PULMEHT g

m= -

14 I 1JE,

VLR (48)
roely, Ay, F{ — nonHas nnvHa, rMOBKOCTb W Mowanb MOMEPEYHOro CeYEeHMs CXaToro
3NeMeHTa;

Io, Ao, Fo — BnunHa, rmbkocTb 1 nnowanb NonepeyHoro ceyeHns HepaboTatowero aneMeHTa.
BenuunHy pg cnenyet npuHumaTth He meHee 0,5;

B) B C/iy4ae nepecevyeHnsd cXXartoro afieMeHTa ¢ 3/ieMeHTOM, pacCTAHYTbIM paBHOVI no BennynHe
cunon, — Hambonbluein AnnHe cxatoro 3NIEeMEeHTa, |/|3Mep9|eM0|7| OT UeHTpa y3na OO0 TO4YKM
nepecevyeHNs aNneMeHTOoB.

Ecnun nepecekatowpmecs aneMeHTbl UMEKOT COCTaBHOE CeyeHne, To B doopmyny (48) cnenyert
NoacTaBNsATb COOTBETCTBYIOWME 3HAUYEHUS TMOKOCTK, onpeaensemble no cpopmyne (17).

7.24 TMBKOCTb 9NEMEHTOB M UX OTAENbHbBIX BETBEN B 1EPEBAHHbBIX KOHCTPYKLUMSAX HE LOMXHA
npeBblWaTh 3HAYEHWI, yKa3aHHbIX B Tabnuue 16.

Tabnuua 16
HanmeHoBaHWe 31eMeHTOB KOHCTPYKLWIA I'IpeuenbAHaﬂ rubkocTh

Makc

1 CxxaTtble nosica, onopHble Packochl 1 OMOPHbIE CTOWKK dhepM, 120

KOMNOHHbI

2 MNpouve cXaTble aneMeHTbl depM 1 Apyrmux CKBO3HbIX 150

KOHCTPYKUMIA

3 Cxartble aneMeHTbl CBA3EeN 200

4 PactsiHyTble nosica pepM B BEPTMKANbHOW NNOCKOCTH 150

5 Mpouve PacTsHyTbIE SNEMEHTbI depM 1 Opyrmx CKBO3HbIX 200

KOHCTPYKUMIA

Jns onop BO3AYLUHbIX IMHUNA 3NeKTponepenaym

6 OCHOBHble 3N1eMeHTbI (CTONKW, MPUCTaBKM, OMOPHbIE PACKOChI) 150

7 lNMpoune anemeHTHl 175

8 CBaau 200

MpuMmeyaHune— [1na cxatblXx 9N1EMEHTOB NEPEMEHHOr0 CEYeHUsa BENNYNHA NPenebHON

k
rMBKOCTU Ayqc YMHOXAETCS Ha KN , e KOS PULIMEHT Ky \y MPUHUMAETCS NO Tabnuue
E.2 npunoxeHus E.

OcobeHHOCTU pacyeTa KJleeHbIX 3/1eMEeHTOB 13 haHepbl C O peBecrHoM



7.25 PacyeT KneeHbIX 3/1IEMEHTOB U3 baHepbl C ﬂ,peBeCMHOIZ cnepnyert BbIMONMHATb NO MeTo4Yy
npmeengeHHOro nonepe4yHoro ce4eHus.

7.26 MpOYHOCTb PacTAHYTON (paHepHOl OOWMBKM MAUT (PUCYHOK 4) W naHenei cnepyet
npoBepsTb Mo Yopmyne

iJ my, R,

Wop , (49)

roe M— pacyeTHblli U3rnbatowmin MOMEHT;

Whp — MOMEHT COMpOTUBNEHWS MOMEPEYHOTo CeYeHUs, MPUBEAEHHOTO K (haHepe, KOTopbIi
cnepyeT paccynTbiBaTb B COOTBETCTBUN C 7.27;

mop — KO3 (PULINEHT, y‘-ll/lTbIB&IOLIJ,I/IVI CHMXeHne pacyeTHOro conpotmeneHunsa B CTblKax

haHepHol 0BWNBKM, NPUHUMAEMBIA PaBHLIM MPY YCOBOM COEAWHEHUW UMW C ABYCTOPOHHWMU
Haknagkamu: mg, = 0,6 Ans dpaHeps 06bI4HON 1 Mg, = 0,4 nns paHepbl 6akenmanpoBaHHOM;

npun OTCYTCTBUN CTbIKOB mop =1;

Rg.p— pac4eTHoe ConpoTuBNeHne haHepsl PacTAXEHUHO.

T 1

2
1
A e

.

7 = =
' 2 4 :Z

.r ]
|
1
b z )
b

1— npofosibHble pebpa; 2 — obwueka
PucyHok 4 — NonepeyHoe ceyeHune KneeHbiX NAUT U3 cpaHepbl U ApeBeCUHbI

7.27 TpvBeOEHHbIA MOMEHT COMPOTUMBAEHUS MOMEPEYHOrO CEYEHUS KNEEHbIX 3NEMEHTOB ©3
doaHepbl C OpeBeCUHOn cneayeT onpenensaTb No popmynam:

roe I, — MOMEHT MHEPLUMN CeYeHNs, NPUBELEHHOrO K paHepe;
np

Yo — pacCTosAHME OT LUEeHTpa TAXeCTU NpnBeaeHHOro ce4eHns 0o ero HUXHEWR rpaHu;

E
I, —)'4,—’—_—

||l -
Lo, (51)
rAe ly — MOMEHT MHEPLMN NONEePEeYHOr0 CeUeHMs (haHepHbIX 0BWIBOK;

| — MOMEHT nHepuUunn nonepevyHoro ce4eHns nepeBaHHbIX pe6ep Kapkaca;

E/E4, — OoTHOwWeHVe Moaynei ynpyrocTi ApeBecuHbl 1 paHepsl.



Mpu onpepeneHMn nNpPUBEOEHHbIX MOMEHTOB WHEPUUW W MNPUBELEHHbIX MOMEHTOB
COMPOTMBIIEHNS PACYETHYIO WWPUHY (DaHEpPHbIX OOWWBOK CNeayeT NMpuHUMATh PaBHOM by =

=0,9b npn /2 6a n by = 0,15bl/anpu | < 6a (/— nponet NuTk).
7.28 YCTOMNYMBOCTb CXaToi 0BWMBKN NAWT 1 NaHeNel cneqyeT paccynTbiBaTb No oopMye
M

E
[Ea . +%J¢]

(52)

(h.m _J"D}ER¢¢ i

roe hI'IJ'I — BbICOTA NonepeYyHoro cev4yeHna nanTbl NN NaHenu;

1250

%:{“6}2 npu %250;
(c/8) c

=1- —>50
%e=""s000 " 57

(c — paccTosiHue Mexay pebpamu B cBeTy; 6 — TonwmHa doaHepbl).

BepxHiolo 06wWMBKY NAWT OOMONHUTENbHO CnelyeT NpoBepsiTb Ha MEeCTHbIA un3rnb oT
cocpenoToyeHHoro rpysa P =1 kH (c koadphuumneHToM neperpysku n = 1,2) Kak 3agenaHHyio B
MecCTax NpuknemBaHns K pe6paM NNacTUHKY.

7.29. MNpoBepky Ha ckanbiBaHue pebep kapkaca NauT v naHenen nnm obWnBKM Mo WBy B MECTE
npvMbIKaHWs ee K pebpam cnenyeT BbiNOMHATL N0 YopMyne

Q'Sup
Y, J
np ?p:u.' , (53)

roe Q— pacyeTHas nornepeyHas cuna;

S’,.,p — CTaTW4yeckuihi MOMEHT COBUraemoi 4acTu MpUBEOEHHOro CevyeHUst OTHOCUTESIbHO
HenTpanbHOW ocw;

Rc x — pacyeTHoe conpoTuBNEeHUE CKablBaHNIO OpeBeCUHbl BOONb BOJIOKOH WU haHepsbl
BAOOJIb BONNOKOH HAPYXHbIX CITIOEB;

bpac — PacyeTHas WpuHa ceueHusi, KOTOpYIo creayeT NPUHUMAaTh PaBHON CyMMapHOI WnpUHe
pebep kapkaca.

7.30 PacuyeT Ha MpOYHOCTb MOSICOB M3rnbaeMbix 37eMEHTOB ABYTaBPOBOrO M KopobyaToro
CeyeHUn C paHepHbIMM CTeHKaMu (PUCYHOK 5) cnepyeT BbINONHATb No hopmyne (23),
npuHuMas Wyae = Wip, N1 9TOM HanpsiXXeHust B pacTsiHyTOM Mosice He AONXHbI NpeBblwaTth Ay,

a B cxaTtoM — @R (¢ — K03 PULMEHT NPOAOLHOrO U3rmba 13 NNocKocTn nsrnba).

ab



hee

2 §
L b

a— [IByTaBPOBOro ceyeHus; 6 — KopobyaToro ceveHus

PucyHok 5 — NMonepeyHble cevyeHusi KneeHbix 6a/10K ¢ NI0CKOW chaHepHOM CTEHKOM

7.31 lpn npoBepke CTEHKU Ha cpe3 no HenTpanbHon ocu B chopmyne (53) 3HaueHue Ry
NPUHUMAETCS PaBHbIM Ry, cp, @ PACHETHAS WMPUHA Dpac PABHA

b,.=5d

pac , (54)
roe 26,; — cymMmapHas To/lmHa CTEHOK.

Mpu NpoBepke ckanblBaHWs MO WBaM MEXAY NosicaMn U CTEHKOM B cpopMyne (53) 3HaueHne Rq,
MPUHUMAIOT PaBHbIM R, ¢, @ PACYETHYIO WUPUHY CEYEHMS NPUHMAIOT PaBHON

b =nk

pac , (55)
roe rn— 4ncno BepTukanbHbIX WBOB;

hy, — BbICOTa NOSACOB.

7.32 [IpOYHOCTb CTEHKM B OMACHOM CeYEHNN Ha OeACTBME MaBHbIX PACTArMBaoLWwmx
Hanpsi>XeHuii B arnbaeMblx aneMeHTax OBy TaBpoOBOro 1 kopobyaToro ceyeHuii cneagyeTt
npoBepaThb Mo oopmyne

5

Frlie. (56)

rne Og; — HOpManbHOe HanpsXxeHwne B CTeHKe OT narnba Ha ypoBHE BHyTpeHHeVI KPOMKHN
NOosACOB;

T — Kacarte/bHble HanpsXXeHUs B CTEHKE Ha YPOBHE BHYTPEHHEW KPOMKM NOSICOB;

Rep.p.a — PacyeTHOe COMpoTUBNEHUE (PaHepbl PACTSKEHMIO MOA YrNoM A, onpenensieMoe rno
rpadouky pucyHka .1 npunoxexus 1;

O — yron, onpenensiemblii U3 3aBUCUMOCTM



Ser . (57)

YCTOMYMBOCTL CTEHKM C MPOAOSbHBIM MO OTHOWEHUID K OCW 3feMEHTa PacnofioXeHneM
BOJIOKOH HapY>XHbIX CMIOEB CleAyeT MPOBEpsTb Ha AEWCTBME KacaTeNibHbiX M HOPMasbHbIX
Hanps>XeHWiA NPy yCNoBnK

h

550
d . (58)

roe hCT — BbICOTa CTEHKWN MeX Yy BHYTPEHHUMU rpaHAMUN NOJNOK;

& — TonWMHa CTeHKMW.

PacueT cnepyeT npom3soautb nNo popmyne

say |,

B (59)
roek, Wk — KO3a(pdUUMEHTbI, onpenenseMmble Mo rpadgukam pucyHkos .2 n 1.3
npunoxenuns 1;

Npac — pacyeTHas BbicOTa CTEHKU, KOTOPYIO CNEAyeT NPUHUMATb PaBHOW Agr NPU PACCTOSHUM
Mexay pebpamu a = hg; 1 paBHol anpu a < hgy.

Mpy nonepeyHoM MO OTHOWEHWIO K OCU 3/IeMEeHTa PacroNOXEHUU Hapy>XHbIX BOJIOKOH
paHepHOW CTEHKM MPOBEPKY YCTOMUYMBOCTM clnedyeT npoussoauTb Mo dgoopmyne (59) Ha
LeficTBMe TONbKO KacaTeNbHbIX HANPSAXEHWUIA B TEX Cyyasx, Koraa

h.
Jer S 80

d . (60)

PacyeT 3/1eMeHTOB AepeBSAHHbIX KOHCTPYKLU W Mo npeaenbHbIM
COCTOSAHUSIM BTOPOW pymnnbl

7.33 [edopmauumn [epeBAHHbIX KOHCTPYKUUA WAWM WX OTAENbHbIX 3N1EeMEHTOB cneayet
onpenenatb C yyeToM cAsura M nogaTnuBOCTW coefuHeHun. BenuumHy pecbopmaumin
nonatnMBoOro CoedMHEHUs! MpU MOJIHOM WCMONb30BaHWM ero Hecywei crnocobHocTu cnenyet
npvHumMatb no Ttabnuue 17, a npu HEMonHOM — MPOMOPUMOHANbHOW [OelCTBYOWEMY Ha
COeMHeHne yCUnuio.

BennunHy nedpopmauuii nopaTnMBoro COeOVHEHWs cnefyeTt LennTb Ha KO3 PULMEHTbI
yCnoBus paboTbl Ty, Ty Ty U Tec.

Tabnuua 17
BU CoeaMHeHMS Ledopmauns coegnHeHus,

MM

CoenvHeHwe:

- Ha noboBbIX BpybKax u TopeL, B TopeL, 1,5

- B NPUMbIK@HWSIX NMOMNePeK BOJIOKOH 3

- Ha Harensx BCex BULOB 2

- Ha MeTannnyecknx 3ybyatbix nnactuHax (M311) 1,5

- Ha CTEePXXHSX, BKIEEHHbIX NepneHanKynsipHO NNOCKOCTH 15

crnnaynBaHus

- Ha HaKJIOHHO BKNEEHHbIX CTePXHAX 0,5

- B K/TE€EBbIX COEANHEHUSAX 0

7.34 Mporunbbl 1 NepeMelLeHnst 3NeMeHTOB KOHCTPYKUMIA He A0NXHbI NPeBbiwaTh NpenenbHbIX,
ycTaHoBneHHbix B Cl120.13330.

7.35 Mpornb narnbaembix 3N1eMeHTOB cneayeT onpeiensiTh N0 MOMEHTY UHEepLIMX NonepeyHoro



ceuyeHunst 6pyTTo. [INs COCTaBHbLIX CEYEHU I MOMEHT MHEPLMM YMHOXAeTCs Ha KO3 puUMEHT
Ky, yunThiBIOWMIA CABUT NOLATIMBbLIX COEAMHEHUI N NPUBEAEHHbIV B Tabnuue 15.

Hanbonbwuii nporub WwapHUPHO-ONEPTHIX M KOHCObHBIX U3rnbaeMblx 31EMEHTOB NOCTOSHHOMO
1 NepeMEHHOro ceyeHuii fcnepyeT onpeaensaTb No opmyne

£
E &,

[
f=="u+c
L]

& I

=W

', (61)

rae fy — nporn6 6anku NOCTOSIHHOrO CeyeHns BbICOTOW h 6e3 yyeTa nedopmaumii coBura;
K— KO3h OULIMEHT, yYUUTbIBAIOWMIA BANSIHUE NEPEMEHHOCTI BbICOTbI CEYEHNS,
NPVHMMaeMblit paBHbIM 1 anst 6anok NOCTOSAHHOIO CeYeHuns;

C — KO3 PULIMEHT, yYnThIBAOWNIA BNINAHWE fedpopMaumnii casura oT NonepeyHon cunbl;
h— Hambonbluas BbicOTa CEYEHUS;

|— nponet 6anku.

3HaueHUs KO3 PULMEHTOB K U C AN OCHOBHbIX pacyeTHbIX cxeM 6anok npuBeneHsbl B Tabnuue
E.4 npunoxenus E.

6.36 Mporunb KneeHbIx 3IEMEHTOB N3 goaHepbl C OPEBECUHON cliefyeT onpenensaTb, NpMHUMas
XECTKOCTb ceyeHust paeHon 0,7El,,. PacueTHas wupuHa o6WWBOK MNAMT W MNaHenein npu

onpeaeneHnn npornba nprHUMaeTCs B COOTBETCTBUM C yKasaHnsaMmn 7.27.

7.37 Mporunb cxaTto-n3rnbaembix WapPHUPHO-OMEPTbIX CUMMETPUYHO HarpyXeHHbIX 3/1IEMEHTOB U
KOHCONbHbIX 3NEMEHTOB cneayeT Onpenensatb u3 pacyeTa no AeOOpPMUMPOBAHHON CXeEMe.
Honyckaetcs nporub fypaccunToiBath No hopmyne

f,.'\,-' — i
0 , (62)

roe f— nporu6, onpenensiemolii no coopmyne (61);

& — KoadhbhMuMeHT, onpenensiemblii no goopmyne (38).

8 PacyeT coeVIHEHNWN 3J1IEMEHTOB LepeBAHHbIX

KOHCTPYKL NN

Obuwune yKkazaHus

8.1 [elicTeylowee Ha CoeaMHEHME (CBA3b) YCMAMNE HE AONXKHO NPEBbIWaTh PacyYeTHOW HecyLwe
CnocobHoCTM coeanHeHns (cBsiam) T.

8.2 PacueTHyt0 HecylLyto CnocobHOCTb CoeanHeHWi, paboTalowmx Ha CMSITUE U CKalbiBaHue,
cnepyeT onpenensits No oopMynam:

a) 13 yCnoBusl CMSITUS| APEBECUHbI

T - RL‘.\I-E! F . (63)

6) N3 yCnoBus ckanbiBaHNsA OpeBeCUHbI
— PP

T Rl.'H 'F; , (64)

roe FCM — pacydeTHasa nnowanb CMATUA;

FCK — pac4yeTHasd nnowanb CKkanblBaHUA;

RCMO( — pacyeTHOEe conpoTmeneHne npeseCnHbl NN LVL cmatuio nog yrnom a K HanpasneHuto
BOJNTOKOH;



R °P — pacueTHoe cpeaHee no nnowanke ckanbiBaHWsi CONPOTUBNEHVE OPEBECUHbI Unmn LVL
cKanbiBaHWO BAOJIb BOJIOKOH, onpenensemoe B 8.3.

8.3 CpenHee no nnowapnke ckanblBaHUS pacyeTHOE COMPOTMBAEHME OpeBecuHbl mnn LVL
cKanblBaHuIo cneayeT onpenenstb no oopmyne

R

CK

op
Rn.n. =

K

¢, (6%

roe R, — pacyeTHOe COMPOTUBMIEHWE CKalblBaHUIO BAONb BOJIOKOH (MpU pacyeTe Mo
MakcMManbHOMY HanpsxXeHuio), onpegensemoe no 5.1, 5.2 nan 5.3;

B — koadphuuMeHT, NpuHMMaeMblii pasHbiM 0,25 Npu pacyeTe coeauHeHui, paboTatowmx no
cxeme, NokasaHHo Ha pucyHke 6.r n B = 0,125 npu pacyeTe coenuHeHwii, paboTatowmx no
CXeMe COrnacHo pUcyHky 6.8, ecnm obecnedyeHo o6xxaTme no naIocKoCTSM cKanbiBaHUS;

lox — pacyeTHas ANMHA NNOCKOCTMW CKanblBaHWs, NpuHUMaemas He 6onee 10-kpaTHoO rny6buHbl
BPE3KM B 3/IEMEHT;

€ — nMfe4yo cun ckanblBaHus, nNpuHMMaemoe pasHbiM 0,5h npu pacyete 3NEMEHTOB C
HECMMMETPUYHOW BPEe3KOoi B coeanHeHnsx 6e3 3aszopa Mexay anemeHTamu (PUCyHok 6, a) u
0,25h npu pacyeTe CUMMETPUYHO 3arpy>XeHHbIX 3/1IEMEHTOB C CUMMETPUYHOI BPE3KOW (PUCYHOK
6, 6); (h— nonHas BbicOTa NOMEPEYHOro CeYEeHNS 3NIeMEHTAa);

OtHoweHwe I /e [ONXHO BbiTb He MeHee 3.

a— HeCMMMeTpun4Has; 6— CMMMeTpUYHas,; B, r — CXeMbl CKa/ibiIBaHWSA B COeUHEHNAX

PucyHok 6 — Bpe3ku B afneMeHTax coeauHeHUn

KneeBble coeagHeHN

84 |_|pI/| pacuyeTte KOHCTpYKLLMIZ Kneesble coedWHeEHMA cnenyet paccMatpmeaTtb Kak
HenoaoaTtnnBble coeaNHEeHUs.

8.5 Kneesble coenHeHns cnenyeT NCMONb30BaThb:
a) LS CTbIKOBAHUS OTAENbHbIX CNOEB HA 3y64aTOM COeAUHEHUN (PUCYHOK 7, a);

6) ans 06pasoBaHNs CM/OWHOINO Ce4YeHust (NakeToB) NyTeM CNiauyMBaHusi CNOeB Mo BbICOTE U
wyprHe ceveHust. Mpn 3TOM MO WUPUHE NakeTa WBbl CKIIEUBAEMbIX KPOMOK B COCEOHMUX CNOsX
cnefyeT COBWraTb HE MEHEE YeM Ha TOJIWMHY CNost & Mo OTHOWEHWIO LpYr K APYrY (PUCYHOK 7,



6). Ons kKoHCTpykuMiA 1 1 2a KNaccoB PYHKUMOHaNbHOW OTBETCTBEHHOCTU (MpunoxexHue A)
3ybuaTble Wbl He OOJNIXHbl coBnanaTtb 6onee yeM B 25 % CNoeB B 0OAHOM CeYeHUn nakeTa, a
LNa n3rnbaemblX, PacTsHYTO-U30MHYThIX W CXaTO-U30rHYThIX 371EMEHTOB He 6onee YeM B 25 %
CNOEB B PACTSAHYTOM 30HE CEeYEeHUs, MPK 3TOM 3a OOHO CeYeHMEe NPUHUMAETCS yuYacToK AIMHON
10 TONWWH cnos,;

B) COELNHEHUI Ha BKNEEHHbIX CTEepPXHsAX.

a — NpU CTbIKOBAHUW OTAENbHbIX CNI0EB Mo A/IMHe 3y6yaTbiM WKMOM, BbIXOASLWMM Ha MNacTb;
6 — npw o6pas3oBaHNM NaKeTOB U CNaYvBaHUM No NIACTU U KPOMKE
PucyHok 7 — KneeBble coe JUHEHUA

8.6 MpuMeHeHMe yCOBOrO COELMHEHUS [OMYyCKaeTCs Ansi paHepbl BAOMb BONOKOH HaPYXHbIX
cnoes. LvHY yCOBOro COEOMHEHUS cnenyeT MNpuHUMaTb He MeHee 10-kpaTHOW TOJWMHbI
CTbIKYEMbIX 3N1EMEHTOB.

8.7 ToNwWMHY CKNenBaeMbIX C/OEB B 3NIeMeHTax, Kak npasuno, cnenyet npuHuMaTh He 6onee 33
MM. B npaMonuMHenHblX aneMeHTax AonyckaeTcs ToNwWwuHa cnoes OO 42 MM Mpu ycnosuu
YCTPOWCTBA B HUX MPOLOSIbHbIX KOMMNEHCALMOHHbIX NPOPE3EN.

8.8 B kneeHbIX aneMeHTax M3 gpaHepbl C OPEBECUMHOW He crneayet NPUMEHATb AepeBSHHble
anemeHTbl 6e3 KOMMEeHCAUNOHHbIX Npope3eit wupunHoi 6onee 100 MM MpW CKNeuBaHUWM ux ¢
paHepoii n 6onee 150 MM — B NpUMbIKaHUSX 3NeMEHTOB nog yrnom ot 30° go 45°.

MpumeyaHune—CoeonHeHNs Ha BKNEEHHbIX CTEPXHSAX paccMoTpeHbl B 8.34 — 8.55.

CoeanHeHuna Ha Bpybkax

8.9 Y3noBble COeAVMHEHUS 3NEMEHTOB M3 OpPYCbeB M KPYrnoro neca Ha noboBsbix Bpybkax
cnefyeT BbINOMHATb C OLHUM 3y60OM (PUCYHOK 8).

Paboyas mnockocTb cMATUS BO Bpybkax Mpu COEAMHEHUW 3NEMEHTOB, HE WCMbITbIBAIOLLMX
rnonepeyHoro uarnba, [HOONXHaA pacrnonaratbCs NEpneHanKynsipHO OCKM  NPUMbIKAKOLWero
cxartoro anemeHTa. Ecnn I'IpI/IMbIKa}OLIJ,VII7I 3NIeMEeHT, NMOMUMO CXaTus, NCMNbiTbIBaAeT nonepequu?l
n3rnb, pabouyto NnockocTb cCMATUS BO Bpybkax cnenyeT pacrnonaratb NepneHavKynsipHO
paBHOOENCTBYIOWEN OCEBO U NOMNEpPeYHOM Cun.

IneMeHTbl, coeiMHsIeMble Ha N060BbIX BPYyOKaXx, LOMXHbI ObITh CTAHYTHI 60NTaMN.



PucyHok 8 — lo6oBasi Bpybka c ogHUM 3y60M

8.10 JloboBble BpybKu cnedyeT paccymTbiBaTb Ha ckanblBaHWe, COrnacHo ykasaHusm 8.2 n 8.3,
NPVHMMas pacyeTHOE COMPOTMBEHNE CKabiBAHMIO MO NyHKTY 5 Tabnuubl 4.

8.11 IlnuHy nnockocTun ckanbiBaHust no6oBbIx BPYOOK cneayeT npuHumMath He MeHee 1,5h, rae h
— MNONIHas BbICOTA CeYEeHMs CKanbiIBAEMOro aNneMeHTa.

[ny6uHy Bpybkn crnefyeT npuHuMaTth He Gonee '/;h B MPOMEXYTOYHbIX Yy3Max CKBO3HbIX

KOHCTPyKUMiA 1 He Bonee '/3h B 0cTanbHbIX Clyyasx, Mpu 3ToM rnybuHa Bpy6ok hy B Bpycbax
LONXHa bbITb HE MEHEE 2 CM, @ B KPYT IbIX lecoMaTepranax — He MEHee 3 CM.

8.12 PacueT Ha cMsiTue noboBbix BpybOK C 04HWMM 3y6OM crnefyeT Npou3BOAUTL NO MIOCKOCTM
CMSTUS (CM. PUCYHOK 8). YTON CMSATUS OPEBECUHbI & CNefyeT NPUHMMATb PaBHbIM yriay MexXnay
HanpasNEHNSIMW CMUHAIOLLErO YCUNS 1 BONIOKOH CMHAEMOr 0 3IEMEHTa.

PacueTHoe conpoTuBieHe OpeBecuHbl CMSATUIO MOA YrIOM K BONOKHaM AN No60oBbIX BPYyOOK
cnenyeT onpenenstb no dpopmyne (5), HE3aBUCUMO OT Pa3MePOB MOWAAN CMSATMS.

CoeonHeHUs Ha LUNITNHAOPNYHECKUX Harl endx

8.13 LI,I/I}'II/IH,D,pI/I‘-IeCKVIMI/I HarenssMm Ha3blBaAlOTCA 6OJ'ITbI, wnmnnbkKn, Harenu, reo3aun, wypynol,
rnyxapwu, camopesbl 1 T.M., B COeANHEHNAX, pa60Tarou.u/|x Ha cOBuUr.

PacueTHylo Hecyuwylo CNOCOBHOCTb LUMANHOPUYECKOrO Harens Ha OAWH LWOB CNiaynMBaHus B
COEQVHEHNAX SNEeMEHTOB W3 COCHbl WU €nvM, B TOM YWCNE KNEeeHbIX, W [PEeBECUHbl ”3
OLHOHaNpPaB/EHHOr O WMNoHa (PUCYHOK 9) NPV HanpaBNeHWUN YCUIWIA, NnepenaBaeMbiX Harensmm
BOO/Ib BOJ/IOKOH, rBO34OsiMn MoA nobbIM yrnomMm un crtalibHbIMWU HarensMun, yCtaHOBNEHHbIMU B
TOpeL, KNEeeHbIX MAEPEBSAHHbIX SNEMEHTOB, crneayeT onpependat no Tabnnue 18. B
HeobX0AMMbIX ClyYasix pPacyYeTHYI Hecyllylo CnocoBHOCTb UMIMHILPUYECKOrO Harens,
onpeaeneHHyto no Tabnuue 18, cnenyet yctaHaBnvBaTh C y4eTOM ykasaHuii 8.16.
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a) CUMMEeTpPUYHbIE; 6) HECMMMETPUYHbIE

7 MO KOHCTPYKTUBHOMY COYETaHUIO Haresnem n

coeauHsieMbiX gepeBsHHbIX 3/IEMEHTOB

PucyHok 9 — Bupgbl coeauHeHu

Tabnuua 18



CxeMbl coefHEeHUI

Hanps>xeHHoe cocTosHue
coeanHeHms

PacyeTHas Hecywas cnocobHocTb T
Ha OOMH LWOB CNNayvMBaHNS (YCMOBHBbIN

cpes), kH

rso3nd, ctasbHOro,

antMUHUEBOr O, ny6oBoro
CTEK/I0NNacTMKOBOro Harens
Harens
a) CM4aTUe B cpenHunx
) pea 0,5¢cd 0,3cd
1 CuMMeTpuYHbIe anemeHTax
coeanHeHns (pncyHok 9, a) [6) cMaTme B KpamHnx
(pucy )(6) P 0.8ad 0,5ad
aneMeHTax
a) cMsITMe BO BCEX
aNieMeHTax pasHom
TONWMHBI, a Takxe B 6onee 0,55¢cd 0,3cd
TONCTbIX 3NeMeHTax
O0LHOCPE3HbIX COeaNHEHWI
6) cMsiTne B 6onee TONCTbIX
CpeaHuX anemeHTax
pea ) 0,4cd 0,2¢d
2 HecummeTpuyHble [BYXCPE3HbIX COeANHEHUN
coefiMHeHus (pucyHok 9, 6) jnpn a< 0,5¢
B) cMsiTMe B Bonee TOHKMX
KpavHuX sanemeHTax npm a < 1,2ad 0,75ad
0,35¢
r) cMaTue B 6onee TOHKMX
dNeMeHTax ONHOCPe3HbIX 1,5k ad 1,5k ad
coeNHEeHNUN N B KpanHUX
anemeHTax npu c> a> 0,35¢c
3,10P+0,01222,
a) m3rub reosas —
HO He 6onee 502
6) n3rnb Harens U3 ctanu 5
C235 1 apmatypsl A240 22¢+0,0254, _
(R,=440Ma) Ho He Bonee 3,1d2
B) U3rmb Harens n3
) 2dP+0,02522,
anioMuHnesoro crnnasa [16- —
3 CMMMeTpuyHbIE U T Ho He Bonee 2,202
HeCMMMeTpun4Hbie
CoBAHEHNS r) U3rué Harens us 1,80P+0,02522, .
cTteknonnactmka Alr-4C HO He Bonee 2,202
n3rmb Harenst n3
A) P+0,02522,
IPEBECHO-CNIOUCTOrO —
nnactuka 0CMB HO He 6onee 1,502
0,55¢P+0,02542,
e) narné nybosoro Harens — Ho He 6ornee
0,8d°

4 TopueBsble coeaMHEHUS C
MeTannmyeckom
HaKknaokom C XeCTKMUM
KpenneHnem Harenem
(pvcyHok 10, B, r)

n3rnb Harens n3 ctanu
C235 n apmaTtypbl A240
(R,=440MTlla)

2d°

MpumeyaHuns

1 B T1abnuue:c — ToNwWMHA CpedHVX 3NEeMEHTOB, a TakKXe pPaBHbIX Mo ToMlWMHe unn Bonee
TONCTbIX SNEMEHTOB OJHOCPE3HbIX COeOUHEHWUI, 8 — TOJIMHA KPalHNUX S/1IEMEHTOB, a TakXe
6onee TOHKUX 3IEMEHTOB OJOHOCPE3HbIX COeAWHEHWI; d — OMameTp Harens; Bce pasMepsbl

npmeeneHbl B CaHTUMeTpax.

2 PacquHyro HeCyLlyto cnocobHoCTb Harens B OBYXCPE3HbIX HECUMMETPUYHbIX COeQNHEHNAX
npv HEOANHAKOBOW TOJWMHE 3/1IEMEHTOB CnefyeT onpenensaTb C y4eTOM Cneayowero:

a) pacy4eTHYO HecCyllyto crnocobHOCTb Harens us ycnosusa CMATUA B CpelHeM 3/1eMeHTe
TONWWHONM C npuy MNPOMEeXYTOYHbIX 3HA4YeHuaAx a Mexnyc u 0,5¢c cnepnyet onpenendatb

VHTepronsuuel Mexay 3HaueHUsIMU1 No NYHKTY 2a 1 26 HacToswwel Tabnuubl;

6) Npwv ToNWWHE KpaiiHKX 31IEMEHTOB a > C PacyeTHYI0 HecyLyto cnocoBHOCTL Harens cneayet
onpenensiTb U3 YCNOBUSI CMATUS B KpalHUX 3eMeHTax Mo NyHKTy 2a HacToswen Tabnuupl ¢




3aMeHol c Ha g;

B) NPV onpeleneHnn pacyeTHOW Hecyllein cnocobHOCTY U3 yCcnoBuii uarmba Harens ToNWmHy
KpaliHero anemMeHTa a B NyHkTe 3 Tabnvubl cnenyet npuHuMaTth He 6onee 0,6¢.

3 3HaueHus KoahdumumeHTa k, ONS ONpefeneHus pacyeTHOW Hecylei cnocobHOCTM mnpu
CMSITUK B BONee TOHKMX 9NeMeHTax 0AHOCPE3HbIX COeaMHEHUM Npw ¢ = a = 0,35¢ npvBeaeHbl B
Tabnuue 20.

4 PacuyeTHylo Hecylytlo crnocobHOCTb Harensi B paccMaTpvBaeMOM LBe creayeT NpuHUMaTh
pPaBHOIN MEHbLIEMY M3 BCEX 3HAYEHWUIA, MONYYEHHbIX Mo OOpMynaM aaHHow Tabnuupl.

5 PacueT HarenbHbIX COEAUHEHWIA HA CKanblBaHWE NPOM3BOAUTL HE cnedyeT, eCnn BbiNOHEHbI
yCNOBWNs paccTaHOBKW Harenemn B COOTBETCTBUMN € 6.18 1 6.22.

6 [uameTp Harensi d cnefnyeT HasHayaTb U3 YCNoBUS Havbonee NOMHOrO UCMONb30BaHUS ero
Hecyuwei cnocobHOCTN No N3ruby.

7 Yucno Harenei 1, B COEAVHEHWN CefyeT ONpenensiTb No hopmyne
N

i2

Tny, ’ (66)

roe N — pacyeTHoe ycunue;

T — HauMeHblias pacyeTHas Hecywas cnocobHOCTb, HallaeHHas No oopMynaM HacToslWei
Tabnuupl;

Ny — YMCNO pacyeTHbIX WBOB OAHOMO Harens.

8 B coeaMHeHNsIX YACNO Harenel OONXHO OblTb He MeHee 2. VckoyeHe MoryT CoCTaBnsThb
Harenw, yctaHaBnMBaeMble KOHCTPYKTMBHO (HanpuMep, Ha nepuon c60pKu 1 MOHTaxa).

9. I1na reo3nen, yCTaHOBNEHHbIX B MPeABapUTENbHO PACCBEP/IEHHBIE OTBEPCTUS LNAMETPOM,
paBHbIM AMaMeTpy rBo3as, Hecylwas cnocobHOCTb Mo U3rnby onpenensieTcs kak Ans Harens
n3 ctann C235.

n, =

8.14 PacyeTHyl0 Hecyllyld CrMoCOBHOCTb UMIMHOPWUYECKUX HArenein npu HanpasneHuu
nepenaBaeMoro HarefeMm ycunus nog yriom K BOJIOKHaM crnefyet onpefensiTe cornacHo 8.13 ¢
YMHOXEHNEM:

a) Ha KO3 PMLMEHT Ky (Tabnuua 19) npm pacyeTe Ha CMATME LPEBECUHDI B HArenbHOM rHesne
(ons Harens, paboTalolwero B TopLe, PaCYET He BbINONHSAETCS);

6) Ha BENUYMHY d npu pacyeTe Harens Ha uarmb; yron a cnenyeT NPVHUMAaTh PaBHbIM
6onbleMy U3 YyrnoB CMATWS Harenem 37EMEHTOB, NMpUerapwmx K paccMaTpyuBaeMoMmy LWBY
(kpome Harens, paboTatowero B Topue);

B) Ha BenuunHy 0,6 a npy pacyeTe Harens Ha u3rnb, paboTatowero B TOpLE

OepeBAHHOro ajieMeHTa.

Tabnuua 19
Koah puumeHT Ky
Yron, | nnscranbHbiX, antOMUHNEBbIX Y CTEKONIACTUKOBbIX Harenei 6
rpan InamMeTpoMm, MM ANA RyOOBBIX
Harenew
12 16 20 24

30 0,95 0,9 0,9 0,9 1

60 0,75 0,7 0,65 0,6 0,8

90 0,7 0,65 0,55 0,5 0,7

MpumeyaHuns

1 3HaueHune ky 4Nng NPOMEXYTOYHbIX Yr10B ONpeaensaeTcs UHTepnonaunen.

2 Npwn pacyeTe 0OHOCPE3HbLIX COeAUHEHWUI A ans Bonee TONCTbIX 3NEMEHTOB, paboTalowmx Ha
CMsiTME NOJ YrNioM, 3Ha4eHune kK, cnefyet yMHOXaTb Ha OOMOMHUTENbHbIA KO3 huumneHT 0,9

npu c/ac/a>1,5.

Tabnuua 20



3HaueHuns KoapuumeHTa k, ons
Bup Harens OJHOCPE3HbIX COeAMHEHU NpKn a/c
03| 05|06 |07 ] 08 | 09 1

["BO3Ob, CTANbHOW, anto-MUHUEBDLIA U CTEKJIO-
NnacTUKOBbIA Harenb

Lly6oBblIii Harenb 0,5 0,5 1044 1038|032 |0,26 | 0,2

08 (0,58 (048|043 (039 |0,37 | 035

8.15 Ins umnuHaopuyecknx Harenen, npyu HanpasneHun nepenaBaemMoro Harenem ycunusa nog
YrfoM K BOSIOKHaM, cnefyeT yuyuTbiBaTb BEPOATHOCTb packanblBaHUs LEPEBSHHOIO SneMeHTa
OT [OEeNCTBUS COCTaBNAOWERn ycunus, pacTsarvsalowern [peBecuHy nornepek BONOKOH
(Fp=Fsina).

Cwuny, pacTsarvealowyo OepeBsHHbIA 31EMEHT NOMNepek BONOKOH (CM. pucyHok 10, a), cnenyeT
yunTbiBaTh Cneayowmm obpasom:

Fp<FCK,90pv (67)
roe
Fp,1 n Fp’z — casurawouwme ycmnuma, Ka)KﬂOI7| CTOPOHbI OT COeOANHEHUA]

Fex.n,90P— pacyeTHas Hecyuwias cnocob6HOCTb [PEBECHHbI packanbiBaHMio Nomnepek BONOKOH
noA BO3LEeVCTBNEM HareNbHOro coeauHeHus, H, koTopyto cneayeT onpeaensTe o oopmyne:

FCK.H,90p=FCI<.H,90H My 1M Iy s (68)

roe Fge 00" — HOpMaTMBHAs MPOYHOCTM MaTepuana, onpenenéHHas ¢ 06ecneyeHHOCTbIO
0,95, H;

Mpy - KO3(PMULMEHT ANUTENbHON MNPOYHOCTW, COOTBETCTBYIOWMA PEXUMy ANNTENbHOCTU
3arpyxexus (tTabnuua 4);

Mm; — npon3seneHne koadp puumMeHToB ycnosus paboT (6.9).

Ym —KO3(PMULUMEHT HaAEXHOCT MO MaTepuany, onpenensiemMblii U3 ycnosus nepexona oT
obecneyeHHocTV 0,95 ans Fe, ;90" kK 06ecnedeHHocT 0,99 ana Fgy 4, ooP NO BoIPaxeHuio (3)

HopmaTuBHyt0 Hecyuwyo cnocobHOCTb APEBECWHbl packanbiBAHUKO MOMepek BOMOKOH Noja
BO34ENCTBMEM HAreNbHOro COeAMHEHUS CNeayeT BblYUCNSATb MO hopmyne:

; (69)

roe FCK.H,90_ HOpMaTMBHaA Hecyuwas cnocobHOCTb ApeBeCnHbl packanblBaHUIO Monepexk

BOJIOKOH, Mo BO3OENCTBMEM HarefibHOr0 COeOVHEHWs B cepeduHe rnposerta, Ana TopueBblX
COEeMHEHNA N Ha Kpato KOHCONbHO 6anku cneayeT npuHumathb 0,5, H;

W — KO3(p OULIMEHT, KOTOpPBIA cneayeT NpUHUMAaTh PaBHbIM:

a) Ansi coeaMHEeHWA Co CTanbHbLIMU HAKNaaKaMun C XXEeCTKUM KpenneHuem Harenein — 1,4,
6) ons ocTanbHbIX HAreNbHbIX COeANHEHNA — 1;

b— wrpuHa AepEeBSHHOMO 9/IEMEHTA, MM;

he — paccTosiHue oT LeHTpa Haubonee yoaneHHoro oT kpas LepeBsHHOrO 3NeMeHTa Harens
[10 KPOMKM [1ePEeBSAHHOr0 3/1IEMEHTa, MM;

h— BbIcOTa OepeBAHHOro sfieMeHTa, MM.

Mpwn hg=0,7h pacTsrusaiwolee ycunue yuuTbiBaTtb He TpebyeTcs, MPOYHOCTb COEOUHEHMS
onpeaensieTcs Hecyllel cnocobHOCTbIO Harenei.

Onsa TopueBblX coefWMHEHWA crnepnyeT BbINOMHATL  OOMOMHUTENbHYKD MPOBEPKY Ha
packanbiBaHue, NpuHuMas hg= hg 1 (CM. pucyHok 10, 6).
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a —C HanpaBseHVeM NepeLaBaeMoro Harenem ycunus nog yrnom K BOnokHam; 6 — TopLeBoe.
PucyHok 10— CxeMbl HarenbHbIX COeAUHEHUN O PpaCYETOB Ha pacKanbiBaHUe

8.16 PacueTHylo Hecylyto cnocobHOCTb Hareneli B COeANHEHNSAX 3NIEMEHTOB KOHCTPYKLMIA U3
LPEBECUHbBI OPYrnx Nopofh, B Pas/MyHbIX YCNOBUAX 3KCMayaTauuun, B YCNOBUAX MOBbIWEHHOWA
TeMnepartypbl, npwv ,u,eI7ICTBI/II/I TONMbKO MNOCTOSAHHbBIX W ONUTENbHbIX BPEMEHHbIX Harpy3ok
cnepyet onpenensatb cornacHo 8.13 1 8.14 c yyetom 5.4:

a) npu pacdyeTe HarenbHOro coeanHeHuns U3 ycnoeus CMATUA OpeBeCuHbl B HarenbHoM rHesge
M packasblBaHNA YMHOXEHNEM Ha KOS PULIMEHTDI Tgs Ty, T, Ty Ta V1 Tegs

6) Npu pacyeTe HarenbHOro COeAUHEHUS U3 YCNOBUS M3rnba Harens YMHOXEHNEM Ha KOPHM
KBaApaTHble U3 3TUX KO3 PULIMEHTOB 1 HA KO3 PULIMEHT 1, (8.17);

8.17 PacuyeTHyl0 Hecyluylo CMoCOOHOCTb LUMANHOPUYECKUX Harenen u3 craneil ¢ BPeMeHHbIM



CONpoTMBNEHNEM pacTsxeHuio R, > 440 MIMa npw pacyeTe Ha n3rnb cnepyet yMHOXaTb Ha
KO3t puumneHT:

, (70)

roe R, — pacyeTHoe COMPOTMBEHME CTanN PACTAXEHMIO MO BPEMEHHOMY COMPOTUBNEHMIO,
MMa.

8.18 HarenbHoe coefuHeHWe cCO CTaNbHbIMW Haknagkamm u npoknagkamm Ha 6ontax mnm

FAYXUX UMAMHOPWUYECKUX Harensix (pucyHku 11, 12) ponyckaeTtcs NMPUMEHsITb B TeX ciyyas,
koraa obecneyeHa Heobxoammas MAOTHOCTb MOCTAHOBKWN Harene.

I'nyxme CTaNbHble UMNMHOPUYeCKne Harenn nOOoJIXHbl UMeTb 3arny6neHV|e B OpeBeCuHy He
MeHee 5 OnamMeTpoB Harensa n He MeHee 12,5 OnaMeTpoB Harensa npu yCctaHoBke B Topeu. B
nocnegHem cnydyae onamMeTp OTBepPCTUA 0O/1XKEH ObiTb Ha 0,5 MM MeHbLe OnameTpa Harens.

HarenbHble coeHeHNsa CO CTaNnbHbIMKW HaKnagkaMmn n npoknagkamuy cnenyet paccyMTbiBaTb
cornacHo ykasaHusm 8.13 — 8.15, npuuyem B pacyete 13 ycnosus narnba (nyHkT 3 Tabnuubl 19)
cnepyeT NpMHUMaTb Hanbosbliee 3HaYeHne Hecylen cnocobHOCTU Harens.

CTanbHble Haknagoku v NPOKNagku cnefyeT MPOBEpPsiTb Ha pacTsXeHue no ocnabneHHomy
CEYEHUIO 1 Ha CMSATME MO Harenem B COOTBETCTBMM C ykasaHusamu CIT 16.13330.

a) 0) B)

a ::jf::.'ﬁ.:: i E::j. I.'"
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a—Habontaxu wnnnbkKax, 6—Ha FNyxXmnx UWNMHOPUYEeCKNUX Harensax; B — Ha rnyxmx
UMNNHOPUYECKUX Harensx, yCtaHOBJIEHHbIX B TOpeLU KJIEeHOro anemMeHTa.

PucyHok 11 — HarenbHble coeguHEHUA ¢ HaKnagKamu
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a— Ha Harensx,; 6 — Ha Harensx v Wnunbkax
PVICVHOK 12 — HarenbHble cOeANHEHUS C npokKknagkKkamm

8.19 Hecyluyto crnocobHOCTb COeAUHEHMUS Ha LMAUHAPUYECKMX Harensix U3 0LHOro Matepuana,
HO pasHbIX AMaMeTpoB cnelyeT onpefensiTb Kak CyMMy HECYLMX CNIOCOBHOCTEN BCeX Harenen,
3a UCKJTI0YEHNEM PACTAHYThIX CTbIKOB, A1 KOTOPbIX BBOAUTCS CHUXAOWMA Koadp domumeHT 0,9.

8.20 PaccTosiHMe MexXnay OCSMU LMNMHOPWUYECKUX Harenei BOOMb BONOKOH LpPEeBecuHbl Sy,
nonepek BONOKOH S, M OT KPOMKM anemMeHTa S (prcyHok 13) cnefyeTt NpMHUMATh He MEHEE:

ANs cTanbHbIX Harenen Sy = 7d; S, = 3,5d; Sz = 34
AONS aniOMUHNEBBIX Y CTEKI0NNACTMKOBbIX Harenen Sy = 6d; S, = 3,5d; S3 = 34,
ans nybosbix Harenein Sy = 5d; Sy = 3d; S3=2,5d.

[Mpy TonwmHe naketa b MeHbwe 10d (CM. pUCyHOK 12) 1 ANS KNeeHblX 9NeMeHTOoB, Bkntoyasa LVL,
C pacnonoXeHneM Harenen nepneHanKynsapHO KNeeBbIM WBaM CneayeTt NPUHUMAaTh:

AN8 cTanbHbIX, aNIOMUHNEBBIX U CTEKNONNACTUKOBBIX Harenen Sy = 6d; S, = 3d; S3 = =2,5d;
ons ny6oBsbix Harenein Sy = 4d; Sy = S3 =2,5d.

8.21 1ns ctanbHbIX Harenemn, ycTaHoBIEHHbIX B TOPEL,, PACCTAHOBKY NPUHMMATb MO PUCYHKaM
13,8 ONS Hareneiw, yCTaHOBNEHHbIX B Topew 6e3 apmupoBaHus, n 13,/ ona Harenei c
ycuneHnem apMmpoBaHnem.
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a— npsimasi; 6 — B LWWAaXMaTHOM NOPsiAKe; B — YCTAHOBNEHHbIX B Topew, 6e3 apMMpoBaHns; r —
TO Xe€, C yCUNEHNEM apMUPOBAHNEM

PucyHok 13 — PacctaHOBKa Harenem

8.22 Harenu B pacTaHyTbIX CTblKax KOHCTPYKLIMIA N3 LENbHOM ApeBECUHbI cnenyeT
pacnonaraTb B ABa UKW YeTblpe NPOAOSbHbBIX PSAaa; B KOHCTPYKUMSAX U3 KPYT bIX
necomarepuarnos fonyckaeTcs WaxMaTHOe pacnosioXeHne Harene B 2 psna c paccTosHMeMm
MeXy OCSIMW Harenem BLOMb BOMOKOH 254, @ nonepek BONOkKoH — Sy = 2,5d.

8.23 TopueBble HarenbHble COEAWHEHWS B 34aHWAX U coopyXeHmsax 1 m 2a knacca
OYHKLMOHANbHOr0 HasHayeHus (npunoxeHne bB) cnepyeT NpPUMEHSATb € yCUNEHMEM
apMUPOBAHNEM BKNEEHHBIMU CTEPKHSIMU UK BUHTaMU ¢ pe3bboii No Becelt ANnHe, Kak NoKasaHo
Ha pucyHke 13,r.

8.24 Tpwu onpeneneHnn pacyeTHON O/IMHbI 3alWeMNeHUs KoHLUA reosas He cnepyeT yunTbiBaTb
3a0CTPEHHYIO YacTb reo3as anvHon 1,5d; kpome TOro, U3 ANVHLI rBO34A cneayeT BblYMTaTb Mo
2 MM Ha KaXblii WOB MeX Yy COeANHSIEMbIMM 3NIEMEHTaMU.

Ecnu pacuyeTHasi AnvHa 3aleMneHus KOHUA rBo3as MonyyaeTcsl MeHblie 4d, ero paboTy B
MPUMBIKAIOWEM K HEMY LIBE Y4YMTLIBATL HE CNeayerT.

Mpy cBobOLHOM BbIXOLE rBO34S M3 NakeTa PacYeTHY TOMWMHY MOCNENHEro 3neMeHTa
cnepyert ymeHbwatb Ha 1,5d (pucyHok 14).

LwnameTp reosneli cnenyeT npuHumath He Bonee 0,25 ToNWMHbI NPpoBUBAEMBIX 31EMEHTOB.
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PucyHok 14 — OnpepneneHue pacyeTHOM ONUHbI 3alLleMNIeHUs KOHLA rBo3ad

8.25 PaccrosHue MeXxnay ocsamum rBo3fen BoOSb BOMIOKOH OpeBeCuHbl cnenyeTt npuHMMaTb He
MeHee:!:

S1 = 15d npw TonwmHe npobrBaemoro anemeHTa ¢ = 104,
S; = 25d npw TonwwmHe npobuBaemMoro anemeHTa ¢ = 4d.

LN5 NpOMeXyTOYHbIX 3HAYEHUIA TONWMHBI C HAUMEeHbLlIee pPaccTosHVe cneayeT onpenensaTb no
VHTEepnonsiumu.

Ons anemeHTOB, He nNpPOOVMBAEMbIX TBO3ASMW HACKBO3b, HE3aBUCMMO OT WX TOMLWWHbI,
paccTosiHMe Mexay OCSIMU rBO34el cneayet NnpMHUMaTh pasHbiM Sq = 15d.

PaccTosiHme BOONMb BOMOKOH APEBECMHbl OT rBO34S OO Topua SNeMeHTa BO BCEX Chyvasx
cnepyet nNpuHMMaTb He MeHee Sy = I5d.

PaccTosiHMe Mexay OocsiMv rBO3Lel nornepek BOIOKOH APEBECUHbI MpU MPsSIMOi paccTaHOBKe
reo3gen cnepyet npuvHMMaTb He MeHee S, = 4d; Mpu WaxMaTHOW paccTaHOBKE WU

paccTaHOBKE WX KOCbIMM psigamy nof yrnom a < 45° (pucyHok 15) paccTosiHue MoxeT ObiTb
yMeHbLeHo no 3d.

PucyHok 15— PacctaHoBKa rBo3pein KOCbiIMU psigaMu

8.26 'Bo3au OmametpoMm 6oniee 6 MM, a Takxe rBO3AW, yCTaHaB/MBAeMble B LPEBECUHY
NIMCTBEHHMWLbI 1 NPOMOPOXEHHYIO OPEBECUHY, 3abMBalOT B NpeaBapuTenbHO pacCBEPNEHHbIE
oTBepcTus anametpom 0,9d.

[BO3aK, 3abuTble B MPEenBapUTENIbHO PAaCCBEP/IEHHblE OTBEPCTUS LMAMETPOM, PaBHbIM
OnaMeTpoM rBo3n4d, pacCHMUTbiBAKOT KakK HaArenn; MMHMMalnbHble PACCTOAHUA MeXay O0CAMU
reo3ner NpuHUMaloTCa Kak ons Harenem.

8.27 lMpw Mcnonb3oBaHWKM WYpPYroB, CAMOPE30B U ryxapeil B KayecTBe Harenei, paboTarowmx
Ha COBMWI, PAcCTOSHUS MeXAy KX OCAMU cnepyeT NpuHMMaTtb Mo ykasaHusm 8.18 kak gns
CTaNbHbIX UNIVNHOPUYECKMX Harenem.

CoegnHeHUs Ha reo3gax u wypynax, pa60Tar0|.|_|,|/|x Ha BblOepPrnBaHme

8.28 ConpoTureneHne reo3aeli Bbl4eprnBaHnio 4ONyckaeTCcs yunTbiBaTb BO BTOPOCTEMNEHHbIX
aneMeHTax (HacTunbl, NOAWNBKA NOTONKOB U T.A4.) UMW B KOHCTPYKUMSIX, MO BblaeprusaHue
rBO34ei CoONpoBOXAaETCA 04HOBPEMEHHON paboTol NX Kak Harenem.

He ponyckaetcs yuutbiBaTb paboTy Ha BbleprvBaHue reBo3gei, 3abuTblx B 3apaHee



NMpoOCBepfieHHbIe 0TBEPCTUS, 3abUTbIX B TOpeL, (BLO/Mb BONOKOH), @ TakXe Mpu AUHAMUYECKMX
BO3OENCTBMSAX HA KOHCTPYKLMIO.

8.29 PacueTHyl0 Hecyllylo cnocobHOCTb Ha BblaepruBaHve ogHoro reo3nsi, MH, sabutoro B
LpeBecrHy, B TOM 4uCie B OpPEBECUHY M3 OOHOHAMPaBNEHHOrO LWMOHA, NMOMepek BOJSIOKOH,
cnepyet onpenensatb no popmyne

.=k rpﬁlmﬂnnmi’ (71)

r,u,eF?B_r — pacdeTHOE conpoTmBneHne BbloeprmBaHNIO Ha eaunHuLy noBEepPXHOCTU

conpukacaHusi rso3fsi C APEeBEeCUHON, KOoTopoe cnedyeT NpUHMMAaTb N5 BO3OYWHO-CYyXOW
apesecuHbl pasHbiM 0,3 MIa, a ong cbipoi, Bbicbixatowen B KOHCTpykuun, — 0,1 MMMa;

d— nmameTp reosas, M;

[y — pacyeTHas OnvHa 3aleMIeHHOW, CONPOTUBNAOWENCS BblAEPruBaHUIO YacTu rBO3as, M,
ornpenensemas cornacHo 8.24;

My v M, — B cooTBETCTBUAM C 6.1.

PacctosiHne S3 0T kpavHero psina rsos3feit 40 NPOAONbHOW KPOMKWU 3neMeHTa cnemyet
NpUHMMaTb He MeHee 4d.

MpuMmeyaHmns

1 PacctosiHme Mexay reo3fsiMm BOO/Nb BOMOKOH OPEBECUHbl B 91EeMEHTax U3 OCUHbI, ONbXW U
TOMoNs cnepyet yBenuumeath Ha 50 %, MO CPABHEHWIO C yKa3aHHbIMY BhbILLE.

2 B ycnoBunax noBbIWEHHOW BNAXHOCTN UM TEMMepaTypbl, a TakXe Npy pacyeTe Ha OencTeme
KPaTKOBPEMEHHOW WAM MNOCTOSAHHOW W ONUTENbHOM BPEMEHHOW Harpy3ok pacyeTHoe
COMPOTUBMEHNE BbIAEPrUBAHNIO AN BO3AYLWHO-CyXOW APEBECUMHbl Creayetr YMHOXaTb Ha
KO3 PULIMEHTBI, NpUBELEHHbIE B Tabnuue 9.

3 Mpu amameTpe reo3neii 6onee 5 MM B pacyeT BBOAAT AMAMETP, PABHbIA 5 MM.
8.30 lnuHa 3alweMneHHon YacTu reo3ast foNXHa 6biTb He MeHee 10d.

PacctaHoBky reo3geit, paboTalowmx Ha BbloeprvBaHve, cnegyeT NpPou3BOANTb MO npasuniam
paccTaHoBKM reo3aeit, paboTatowmx Ha capur (cM. 8.25). Mpu HaknoHHOI 3abvBke paccTosiHue
JL0 Harpy>XeHHoM KPOMKM [ONXHO BbiTb He MeHee 10d (pucyHok 16).

L
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PucyHok 16 — HaknoHHas 3abuBka rsospgen

NGy

8.31 PacueTHyl0 HecyLlyto CnocobHOCTb Ha BblAeprvBaHWe O4HOro Wwypyna unm rayxaps, MH,
napameTpbl KOTOPOro npuseneHbl B NpUoXeHun N, 3aBMHYEHHOr0 B APEBECUHY, B TOM YUCie B
IpPEBECMHY W3 O[HOHanpaBfeHHOro LWMNoHa, Morepek BOJIOKOH, cnedyeT onpenenaTtb no

doopmyne

Tow= !{u,rupﬂlmﬂnnmi, (72)

rone Ry, — pacyeTHOe COMPOTMBEHME BbIAEPrvBAHUID Wypyna WKW Tayxaps Ha eauHuuy

MOBEPXHOCTW COMpPuKacaHWsi HapesHoW 4YacTu wWypyna C [LPeBecuHoii, KoTopoe cneayeTt
npVHUMaTb 41 BO3AYWHO-CYXOM APEBECUHbI paBHbiM 1 MIMa;



pacyeTHOe COMpPOTUBIIEHWE BblOEPruBaHMIO crelyeT yMHOXaTb B COOTBETCTBYIOWMX ClyYasx
Ha KO3 P MUMEHTbI, NpUBEAEHHbIE B 6.9 1 Tabnuue 4;

d— HapyXHbI guameTp Hape3HoW YacTu Wwypyna, m;

l{ — BMHa Hape3HOW YacTu Wypyna, CONPOTUBNSIOWANACS BbIAEPrUBAHUIO, M (CM).

PacctosHvne Mexay OcCsiMM WYpynoB LOMXHO ObiTb He MeHee: Sy = 5d; So =S5 = 4d (cM.
pucyHok 13) ;

My, v Mm; — B cooTBEeTCTBUAM C 6.1.

CoegnHeHUs Ha NnacTUHYaTbIX Harensax

8.32 MpumMeHeHne ny60BbIX UK 6epe30BbiX NNACTMHYATBIX HAarenen (NNacT1HoK) nonyckaeTtcs
ONns  cnnaysBaHusi OpycbeB B COCTABHbIX 3MEMEHTAX CO CTPOUTENbHLIM MOABEMOM,
paboTarowmx Ha n3rmb 1 Ha cxatue ¢ n3rmbom. Paamepbl MNACTUHOK M FHE3A ANS HUX, a TakXe
PaccTaHOBKY WX B ChfayvBaeMblXx 3SNeMeHTax cnefyeT nMpuHMMaTb MO  PUCYHKY 17.
HanpaBneHne BOMOKOH B NnacTMHKax AOMXHO ObiTb MNEPneHOVKYNSAPHO MAOCKOCTU
CNNayvBaHNs 3NEMEHTOB.

CnnauvBaHue No BbiCOTe cedyeHus 6onee TpeX 3/1IeMEeHTOB, a TakXe NpuMeHeHne 3N1eMeHTOB,
CpOLEeHHbIX No ANnHe, He OonyckaeTcs.
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a8 — CO CKBO3HbIMW MNacTUHKaMu; 6 — C FAyXUMK NaacTUHKaMm
PucyHok 17 — CoeavHeHUe Ha NiacTUHYaTbIX Harensax

8.33 PacueTHylo Hecylwyto cnocobHocTb T, kKH, ayboBoro unm 6epe3oBoro nnacTtuUH4YaToro
Harens pasmepamy Mo PUCYHKY 18 B cOeAMHEHUSIX 3NEeMEHTOB W3 COCHbl U enu cneayet
onpepnenartb rno oopmyne

T=L1%m,Pm ,(73)



roe by, — WMpKMHA NNACTMHYATOro Harens, CM, KOTOPYo CnefyeT NPUHMMAaTb PaBHOW WMPUHE
CrnnayvBaeMblX ANEMEHTOB by, = b Npu CKBO3HbIX NNACTUHKAX U by, = 0,5b npu rayxux;

Mpp v MM, — B cooTBETCTBUAN C 6.1.

B cnyyasx npumeHeHns QNS cnnayvBaHWs 3NEMEHTOB M3 ApYrvux APEeBECHbIX Mopon cnegyet
BBOLWTb MOMPABOYHBIN KO3 O ULIMEHT MO Tabnuue 3 (ANs cKanblBaOLWMX HANPSXKEHWIA).

Lna KOHCTPYKUWA B YCNOBMSX MOBbIWEHHOW BNAXHOCTW UM TEMMNEpPAaTypbl, PACCHNTbIBAEMbIX
Ha [OeNCcTBMe KPaTKOBPEMEHHbIX WM MOCTOAHHOW W OAUTENbHOW BPEeMEeHHOW Harpysok,
PacyeTHyl0 Hecyllylo CnocoBHOCTb MNACTMHYATOro Harens cnegyet YyMHOXaTb Ha
nonpaBoYHbIe KO3 PULMEHTLI o Tabnuuam 7, 8 1 6.9,6,8.

CoefnMHeHVA Ha BKJIEEHHbIX CTepXXH X
Obuwue TpeboBaHNA K COEANHEHNAM Ha BKJIEEHHBLIX CTEPXKHAX

8.34 CoenMHeHNSs Ha BKJIEEHHbIX CTEPXHAX SBNSOTCA YHMBEPCASIbHBIM BUAOM COEAUHEHNIA.
BkneeHHble CTEPXHU MCNONb3YIOT:

- 0N YCTPOWCTBA Y3/IOBbIX COMPSAXEHUN 3JIEMEHTOB TMJIOCKUX W MPOCTPaHCTBEHHbIX
KOHCTPYKUMIA (OMOPHBIX Y3/10B, MOACOB U PEWEeTKN B bepMax, KoYEBbIX WAapHUPOB B apkKax,
pamax u T.n.);

- YCTPOWCTBA XECTKUX PaBHOMPOYHbLIX CTbIKOB COOPHbIX U3rmbaemblx, pacTsHYTbIX, CXaTo-
narnbaemblx, pacTsHyTo-u3rnbaemblx anemeHToB (6anok, apok, goepMm, pam, 3aweMneHHbIX
CTOEK, XECTKUX HUTEW, KynoIoB, CBOLOB U T.M.);

- aHKepOoBKUM 3aKknanHbIX nertanen, BOCMNPUHMMAKOWKNX yCUNna pa3HblX HaﬂpaBHeHVIVI;

- BOCNPUATUNA HOPMA/IbHbIX COKUMAKOLWNX yCI/IJ'II/II7I nonepek n non yrnom K BOJIOKHaM B OMOPHbIX
30Hax N MecTax NpunoXxeHms cocpenoToO4YeHHbIX HArpy3okK;

- Y3N0BbIX coeaVHEeHN, BOCNPUHNMAIOWNX COBUT;

- fiokanmauum rnasHbIX pact4armsarowmx Hanpﬂermﬁ B MPUOMNOPHbIX 30HaX KneeHblX
OepeBAHHbIX KOHCTPYKLUMIA U B OKPECTHOCTAX 60NblUKX COCpenoTO4YEeHHbIX Harpy3oKk;

- YBENINYEHUS HECYLLE CMOCOBHOCTN y4aCTKOB KOHCTPYKLWIA, B KOTOPbIX AEACTBYIOT
HopMalsibHble pacTArmBaroLlLmMe HanpsiXXeHs Nonepek BONIOKOH U KacaTesbHble HanpsaXeHus (B
MPUOMNOPHbIX 30HaX BbICOKMX 6anok, B 30Hax rnybokmx noLpe3ok nnv ocnabneHuii Bpeskamu, B
n3rnbaembix 31EMEHTaX C KPUBOIMHENHOW OCbIO 1 Ap.);

- cnnaymeaHus KK, nonepeyHoe ceveHne KOTOpbIX COCTOUT 13 2 1 6oNee 3N1EMEHTOB;

- B BMJE HAK/OHHO BKIIEEHHbIX CTEPXHEN B Ka4eCTBe CBA3el casura coctasHbix K, B ToM
yucne onst KOM6MHMPOBaHHBIX KOHCTPYKUWMIA C AepeBsHHbIMM 6ankamu B Buae pebep u
MOHOJIMTHOI Xene306eTOHHOW NINTOW;

- NSl MOMEPEYHOro U HaKNoHHOro apMupoBaHns KIK ¢ uenbio NoBbIWEHUS UX COBUrOBOIA
NMPOYHOCTYW 1 HAAEXHOCTH, B TOM YMC/E NPU NepeMeHHOM TeMNepaTypHO-BNaXHOCTHOM
peXume aKcnayaTaumu;

- HAKNNOHHOIo apMMpoBaHMA C LeNibio NoBbIWEHNA CLBUrOBOW BbIHOCIMBOCTMU.

MpuHUMNManbHble KOHCTPYKTUBHBIE CXEMbl COEAMHEHWA B y3nax U CTbiKax SNEMEHTOB LS
Pa3NNYHbIX HANPSXeHHO-4eOPMUPOBAHHbBIX COCTOSIHUIA NPUBEAEHbI HA PUCYHKe 18.

CTepXHwu, BKNEEHHblEe MOA YrioM K BONOKHY MeHee YeM 20°, paccMaTpmBaloT Kak BK/E€EHHble
BOO/Ib BOMIOKOH, Mo yrinom 20° 1 6onee — Kak BKNEEHHbIE NOL YrioM K BONOKHaM. BkneeHHble
nornepek BONOKOH CTEPXKHW ABNSIOTCS YACTHbIM ClyYaeM, BKNEEHHbIX Nof YriioM K BONIOKHaM.

A — ornopHasa peakunsa oT pacquHon Harpyskm;a — B BuUAe CBsi3el COCTaBHbIX
9N1EMEHTOB; 6 — NS NOBbILIEHNS COBWIOBOMA NMPOYHOCTU KNEEHOW 63.}'IKI/I; B — Ang aHKepoOBKU



3aknagHblx getanew;r, 4 — B OMOPHbIX W Opyrux ysnax KOHCprKLI,I/IIZ;e — CXeMa

CUMMETPUYHOIO YHMBEPCANIbHOrO XECTKOr0 CTblika 3N1eMEeHTOB cedyeHuem 600; x — Aang
PacTAHYTbIX  9NEMEHTOB; 3 — [HNs CXaTblX CTbKOB C nonvMepbeToHOM; v — Ans
NONUroHaNbHbIX 3MIEMEHTOB, HECUMMETpUYHas cxema (KapHM3 pambl);Kk — AN y3na

3aleMneHns cToek
PucyHok 18 — MNpumepbl coeMHEHWA Ha HaK/IOHHO BKJIEEHHbIX CTEPXHSAX

8.35 BnaxHocTb ApeBeCcUHbI NPy BKNEMBAHUM CTEPXHEN N01XHa ObITb B MHTEpBane ot 8 % Ao
14 % (B 32aBMCUMOCTM OT YCNOBUIA 3KCMNyaTaumMm KOHCTPYKUMIA CM. npunoxeHne A). He
JonyckaeTcs UCMoNb30BaHNe BKIIEEHHbIX CTEPXHEN 4119 KNIEeeHbIX NakeToB C
KOMMNEeHCaUMOHHbIMU NpopessaMm (CM. 8.7).

8.36 [1ns BknemBaHMsa NCNONb3YOT aNoKCuaHbie kneu. [Npu Temnepatype okpyXxarouwero
Bo3ayxa Bblwe 35 °C nnm HeobxoamMocTn obecrneyeHns NoBbILWEHHON OrHECTOMKOCTH
coeluNHeHnsa cneayeT NPUMeEHATb 3NOKCUOHbIE Kien cneunanbHOro coctasa c TeMnepartypoi
cteknosaHuns 60 °C u Bbiwe.

B03MOXHOCTb MCMO/b30BaHMS Opyrnx Mapok knesa nm BnOooB HaMONMHUTENA AONA BKenBaHWUA
CTEep>XHei JosixHa 6biTb 0H60CHOBaHa COOTBETCTBYHOWNMN UCNbITAHUAMK C onpeneneHnem
P u13nKO-MeXaHNYECKNX XapaKTepUCTUK N TEXHONOMMYHOCTN.

BknevBaHue ctepXHel 1 KOHTPOb KayecTBa cneayet Nnpou3BoanTb B COOTBETCTBUM C
npunoxeHnem X.

8.37 InameTp oTBepcTMA B APEBECHHE LOIKEH NPEBbIWATh AUaMeTp BKNENBAEMOro CTEPXHS
Ha 4— 6 MM gns apmatypbl knaccos A300 — AB00 n Ha 2 MM Ans apmatypbl knacca A240,
KPYrnion cTanu n CTeKNONNacTUKOBbIX CTEPXHEN.

CoepuvHeHns Ha CTEepPXHAX, BKJ1IeeHHbIX B 0JZIb BOJTOKOH

8.38 CoeanHEHNs Ha CTEPXHSX, BKIEEHHbIX BAOMb BONOKOH OPEBECWHbI, AOMYCKATCS TONbKO
B KOMOBMHALMW C MONEPEYHO NN HAKNTOHHO BKNEEHHBIMW CTEPXHAMU. CTEPXHN BKIIEUBAIOTCS B
Kpyrnble OTBEPCTUS UNU MPSIMOYrofibHble Nasbl Ha OOKOBbIX rpaHsX, 3arnybneHHbIX Ha 2
AnameTpa CTepXHs d, HO He MeHee YyeM Ha 25 MM (pucyHok 19).
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a— B unnmHaopunyeckme oTBepCTuA; 6—sB npogopesepoBaHHblie Nasbl

PucyHok 19 — CoeiMHEHUS! Ha CTePXHSAX U3 apMaTypbl Nepruoamnyeckoro npodouns,
BKJIE€HHbIX BA,O/Ib BOJIOKOH

8.39 PacueTHyto Hecyuwyto cnocobHocTb T, MH, BknenBaeMoro ctep>Hs Ha BblaepruBaHue unm
nponaenneaHme BOONIb BOJIOKOH B PACTAHYTbIX N CXaTbIX CTblIKaxX 3/IeMEHTOB AepeBAHHbIX
KOHCTPYKUMIA N3 COCHbI 1 €N CliedyeT Onpenenstb No hopmyne

T = R dymt Ikemp nlmy; , (74)

roe R, — pacyeTHoe COMPOTUBMIEHVWE OpeBecuHbl ckanbiBanuto, Mla, onpenensemoe no
NyHKTY 5,r Tabnuupl 3;

dy — nmameTp OTBEPCTHUS, M;

| — onvHa 3a0enbiBAaeMOit YacTh CTEPXHS, M (CM), KOTOPYIO cnedyeT NPUHUMAaTh Mo pacyery,
HO He meHee 10d n He 6onee 30d;

Ko — KO3 OMUMEHT, yunTbiBaOWNI HEPABHOMEPHOCTb pacnpeneneHns HanpsaXXeHuin casura B
3aBUCUMOCTN OT ANIUHblI 3a4€ENbIBAEMOM YacTu CTepXHs, KOTOprI?I cnepnyet onpenendaTtb no
dopmyne

k, =12-0,02 : :

d (75)
Mpp v MNm; — B cootBeTCcTBUN C 6.1,

8.40 PaccTosiHVe Mexay 0CsSIMU BKNIEEHHbIX CTEP>XHEeN, paboTalolmx Ha BblAepruBaHe unm
NpoLaBnMBaHUE BOOSNb BO/IOKOH, CNEAyEeT NPUHMMATb He MeHee So=3d, a [0 HapyXHbIX rpaHe

— He MeHee S3=2d.
CoepuHeHnsa Ha CTEPXXHAX, BKJIeeHHbIX Mo yrJioM K BOJIOKHaM

8.41 PacueTHyto Hecyulyto crocobHocTb T, MH, BKnemBaeMoro nog yrioM K BOJIOKHAM CTEPXHS
Ha BbloeprusaHne unu npogaenmeaHve B ctoikax KOK cnenyet onpenensatb no popmyne

T = Rtdy loksknmy mylim; < F4R,, (76)

roe RA — pacyeTHoe COMPOTMBNEHME APEBECUHbI BbIAEPrMBAHMIO MNW NPOAABAMNBAHMIO
BKNeeHHOoro ctepxHs, Mla, npuHumaemoe no pasHbiM 6,8 MTa;

dy — ouameTp 0TBEPCTUS, M;

lp — pacyeTHas AnuHa CTEPXHS, M

lo=1-1,=30d;(77)

| — nnvHa 3afenbiBaeMO YacTu, M;

lo = 3d — rnybuHa BO3MOXHOI0 CHUXEHWS MPOYHOCT M KNIEEBOI NPOCNOAKM NpU
cBapke; ANns cTepxHei 6e3 ceapkm Iy = 0;

d— AnameTp BKNENBaeMOro CTEPXHS, M;

Ko — KO3 PULIMEHT, YUMTbIBAIOWMI HEPABHOMEPHOCTb pacnpeaeneHns HanpsXeHun casura s
3aBMCUMOCTU OT AJINHblI 3a0€eNblBAEMON YacTu CTepXHs, KOTOprI?I cnepnyet onpenendaTtb no
doopmyne

I
k. =12- 002

45(78)
K — KOath (PULMEHT, 3aBUCAWMIA OT 3HaKa HOPMasbHbIX HaNPsiXeHWn BAOMb BONOKOH B 30HE
yCTaHOBKMN CTEPXHEN;



My — KO3 PULIMEHT, YUMTHIBAIOWMIA 3aBMCUMOCTb PAcYeTHOrO COMPOTUB/EHUS OT AuameTpa
CTEPXHS

mg=1,12-0,1d; (79)

F,— nnowagb CeyeHns CTePXHs, M2;

R,— pacueTHoe conpoTuBNeHNe MaTepuana ctepxHs, MMa.

LOnsi cTepxHei, paboTalowmx Ha BbloeprvBaHMe B 30HE PACTATMBAIOWMX HAMPSIXEHWN,
LeiCTBYIOWMX BAOMb BONOKOH APEBECUHbl 3NEMeHTa KOHCTPYKLMK, 3HAaYeHNsl KoadppuumeHTa
kp cnenyet onpenensite no goopmyne

kg =1-0,0010, (80)
roe 0 — mMakcmmanbHble pacTsarusatowme Hanpsxenus, Mla.

Mpwu paboTe B cXaToil 30He, a TakXe ANA CTepXHel, paboTalowmx Ha NpoAaBnnBaHne, kg = 1.

8.42 MuH1ManbHoe paccTosiHe 0T 6OKOBbIX FpaHel naketa Ao OCU CTEPXHS NMPUHMMAETCS He
MeHee 2d 1 He MeHee 30 MM; MeX Yy OCSIMU CTEPXHEN NO WNPUHE nakeTa pacCcTosHNE OOJIXHO
6bITb HE MeHee 2d; OT Topua nakeTa BAOMb BOMOKOH O OCU CTEPXHS — He MeHee 100 mMm;
MeXay CTEePXHAMU BOOSIb BONOKOH MPW yriie HaknoHa CTEPXHER o K HanpasieHWIo BONIOKOH 10
30° He MeHee 14d, npu a o1 30° oo 602 — 10d, npn a 6onee 60° — 7,5d.

843 I'lpm YCTpOVICTBe XKECTKNX CTbIKOB B KOHCTPYKUUAX NCNONb3YIOT ABa TUMNa COoeIVHEHNA Ha
HaK/TOHHO BK/1€EHHbIX CTePXHSAX.

YHuBepcanbHbIMU SBASIOTCS aHkepbl V-06pasHoit (oopMbl, KOTOpble MPeacTaBAsoT cobol
KOMBVHaLMIO KaK MUHUMYM 13 IBYX CTEPXHEN, BKNIEEHHbIX HAKNIOHHO MO OTHOLWEHMIO K
HanpaB/eHWo BOIOKOH APEBECHHBI M 06pa3ytowmx Mex .y coboi BHYTPEHHWIA yTron.

B pacTsHyTbIX CTbIKax UM B pacTSHYTbIX 30HAX CTbIKOB AOMYCKAETCS MPUMEHATb COeAMHEHNS
Ha CTEP>XHSIX, HAK/IOHHO BK/IEEHHbIX B OLHOM HanpasneHuy, paboTatrowmx Ha BblAepruBaHue u
NPUCOELVHEHHbIX Ha CBapke K CTalbHbiM MNacTvHaMm, NepenanluyMm Ha ApPeBeCUHy yCunns
cXaTus, BO3HMKAIOWME OT PA3NIOXEHNS YCUNUIA PACTSAXEHNS B HAKNOHHBIX CTEPXHsX. PaboTa
CTEPXHEeN Ha NpoaaBnMBaHKe (CXartme) B Taknx y3nax He LonyckaeTcs.

8.44 PacueTHas Hecywas cnocobHocTb V-06pasHoro aHkepa onpenensieTcs ucxons us
pacyeTHOW Hecyle CNOCOBHOCTY BKNEEHHbBIX CTEPXHEN aHkepa, onpeaeneHHon no hopmyne
(74). Ycnnus B Kaxx oM BETBU aHKepa onpenensoTcs NyTeM pasnoxXeHus YyCunuin ot BHeEIWHEN
Harpysku no HanpaeneHnsM BeTBeN. BHyTpeHHW yron mexay BeTBSIMU aHKepa NpuHUMaeTcs
oT 45° no 120°.

8.45 lNpoBepka Ha MPOYHOCTb aHKepPOB, CBapPHbIX WBOB, COEAMHUTENbHBIX MAACTUH U APYruX
CTaNbHbIX 3N1EMEHTOB BbINO/HAETCS Mo HOpPMaM NPOEKTUPOBAHMS METaNTOKOHCTPYKLIMWIA.

8.46 B coeaumHeHuu, paboTaioleM Ha COBUF, Hecylasi CrocoBHOCTb HAKIOHHO BKIEEHHOM
cBa3n T, KpoMe cnyyast, ykazaHHOro B . 8.44, BLIYMCASIOT NO chopMy e

T, = Tcosa, (81)
roe T— Hecylwas cnocobHOCTb CTePXHs, paboTatowero Ha BolaeprneaHue (8.38);
Ol — YTrON HaKoHa BKIEEHHO CBSI3M K MI0CKOCTW CABMra.

8.47 B coeauHeHun, paboTaioleM Ha COBUF, Hecylwas CrnocoBHOCTb HaKIOHHO BKIEEHHOM
cBsi3n T, paboTarouein Ha NpoaaBaMBaHue (CXaTtue), Npy OTCYTCTBUAU PSIOM BKNEEHHOI CBS3N,

paboTaroLein Ha BolAEPruBaHme (PacTsixXeHne), NPOBEPSIOT Mo hopMyne
(Ny/T22 + QT <1,(82)

roeN, = T, cosat — cocTasnsolWwas pacyeTHOro ycunus Ha oAuH cTepxeHb T, MH,
BbI3blBAIOLAS B HAKTOHHbIX CTEPXHSAX HANPSXEHUS PacTaXeHUs;



T, = F;R; — pacyeTHas Hecylwas cnocobHOCTb OAHOMO CTEPKHS MO YCNOBUIO
NPOYHOCTM Ha pacTaxeHne, MH;
F,—nnowanb cevyeHns CTepXHs, M2;

R, — pacyeTHOe conpoTusneHre pacTsaxeHuio apmatypHon ctanm ana A300 R, = 285 MlMa u
ansa A400 R, =375 MIa;

Q = TC sina — cocTaBngwowas Toro xe ycunma TC’ Bbi3blBaloWasa B HaKNOHHbIX CTEPXHAX
HanpsxeHus VI3I'I/I6a;

T, — pacuyeTHas Hecywas cnocoOHOCTb CTEPXHS HA OOMH WOB U3 YCNOBMS ero paboTsl Ha
n3rnb, MH, npuHumaeTcs:

a) NPU XecTkOM (CBApHOM) COEOUHEHNU BK/IEEHHOrO CTEPXHS CO CTaNbHOW HaKNaLKOW Mnu
aHKepHOW NONOCOIA:

T,y = 80P my,Mim — nns apmatyps A300;

Ty = 1052 my,Mm; — ans apmatypsi A400;

6) NP1 HeXecTKoM 60NTOBOM COEAMHEHNN BKNEEHHOr0 CTEPXXHS CO CTanbHOMN HaKNaaKoii:
T,= 600P mylm; — nns apmatypbl A300;

Ty = 7502 my,,Nim — nnsi apmatypbl A400;

d— HOMVHAbHbIA AVAMETP CTEPXHS, M.

8.48 lMpu onpefeneHnn Ymcna BKNEEHHbIX CTEPXHEN WM aHKeEPOB HEOOXOAUMO y4nTbiBATb
K03h PULIMEHT UX COBMECTHOW paboThl kc_p:

-npu 1 aHkepe nnn 1 HaKNOHHOM CTepXHE C OAHOWN CTOPOHbI CThiKa 1 HA OOHOW rpaHu kc_p =1;
- 2 aHKepax Unmn 2 HakNOHHbIX CTePXHAX kc_p =0,9;
- 6ONbLIEM KONMYECTBE aHKEPOB W/ CTEPXHEN kc_p =0,75.

8.49 Tllpu nNpPOEKTUPOBAHUM CTHIKOB WM Y3M0B KOHCTPYKUWA HeoOXOOUMO y4MTbIBATb
0COBEHHOCTN KOHCTPYKTUBHOM cXxeMbl. [puvHUMNManbHO pasnuyatoTcsl  KOHCTPYKTUBHbIE
BapuaHTbl CXaToW W PaCTSHYTOW 30H CTBIKOB CXaTO-M3rnbaeMbix 3MEMEHTOB JIOMaHOro
CEYEHUs, HaNPVMep, B KAPHU3HBIX y31ax pam 1 T.0.

8.50 HaknoHHO BKNIEEHHbIE CTEPXHU pacnonaranTCcs B COefMHEHMUSX Takum 06pasoM, 4Tobbl B
HUX BO3HMKanM (B OCHOBHOM) pacTtarveawowme ycunug. BosHukawowme npu 3atoMm  (OT
pPasnoxXeHus CuA) CXuMmalowwe ycunus  OONXKHbl  nepenasatbCsl  Ha  APEBECUHY
COEAVHUTENbHBIMW XECTKUMU NnacTUHaMuM WA CneumanbHO BKNEEHHbIMU CTEPXHSMU C
COOTBETCTBYIOLEN MPOBEPKOW pac4eToM.

8.51 MNofnatnmMBoCTb COEANHEHNI Ha HAaK/TOHHO BKNEEHHbIX CTEepXHSAX cocTasnset 0,001 mm/kH.

8.52 CTblkM W y3nibl CXaTo-, PacTAHYTO-U3rnbaemblx, M3rnbaemMbix 1 PacTSAHYTbIX SNEMEHTOB
COOPHbIX KOHCTPYKUMI [OMXHbl MPOBEepsATbCA pacyeToM K obecneunBaTtb BOCMpUsTUE
nepepesbiBaloWMX CU, a TakKXe YCUNWIA, BO3HUKalOWMX npu cOopke, KaHTOBKE, NepeBo3ke,
CcKNaampoBaHUM U MoHTaxe. [Lns cXaTblX CTbiKOB OONblIENPONETHbIX KOHCTPYKLWNA,
BbIMONIHEHHLIX ~ C  3anofiHEHWeM  nonuMepbeToHOM, HeobxoAuMMO  MpenycMmaTpuvBatb
cneumanbHble KOHCTPYKTWBHbIE pPEeLWeHNs CTbIKOB Ha HakK/OHHO BKEEHHbIX CTepPXHSIX,
cnocobHble BOCMPUHMMATL YNOMSIHYThiE MOHTaXXHbIE Harpy3Kkiu 1 nepepesblBatolime CUbi.

CoefuHEeHNS Ha BKJI€EHHbIX CTajlbHbIX Harensx

8.53 PacueTHylo Hecyuwylo cnocobHocTb Ha coeur T,, kH, BKNeeHHOro B OpPEBECUHY
LUMNHOPUYECKOrO Harens u3 CTanbHO apMaTypbl NepMoanyeckoro npoduns (pucyHok 20) Ha



OOVH WOB coeauHeHNa 3NeMeHTOB W3 COCHbl N enun npu rny6|/|He 3anenku IH > 6d B

HanpasneHun ycunuii BOOMb BONIOKOH cnefyeT onpenensite no tabnuue 21 ¢ yyetom 8.15.
MakcmmanbHbIM 3HavyeHusiM T, COOTBETCTBYET /, = 8d, rae HOMUHaNbHbIA AnameTp cTepxHsa d

n rnybuHa 3agnenku /, cm.
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a— waxmartHas pacctaHoBka; 6 — OByXpsiiHas paccTaHoBKa
PucyHok 20 — CoepuHeHUe Ha BK/IeeHHbIX CTallbHbIX Harensx
Tabnunua2i
PacueTtHas
Hecywwas
CnocobHoCTb
CxeMbl coeanHeHui Hanpsi>xeHHoe COCTOSAHNE COEAUHEHUS THa 1 wos
cnnayveaHums
(ycnoBHbliA
cpes), kH
1 CUMMETPUYHbIE a) CMATUE B CPEOHUX SNIEMEHTAX 0,75¢cd,
coeaunHeHns 6) CMSITUE B KpalHUX 3NeMeHTax 1,2ad,
a) CMATME BO BCEX 3NIEMEHTAX PABHOWM TONWMWHEI, @
Takxe B 60/ee TONCTbIX 3N1eMEHTaxX 0A4HOCPE3HbIX 0,53cd,
coeVHeHni
6) cMsiTMe B 6onee TONCTbIX CPeOHUX NeMeHTax 038cd
2 HecummeTpuuHble OBYXCPEe3HbIX coeamHeHui npu a < 0,5¢ ’ 0
coennHeHuns B) cMsiTMe B Bonee TOHKMX KpaliHUX afieMeHTax npu a 0.8ad
<<0,35¢c o
r) cMsaTue B 6onee TOHKMX 3NeMeHTax 04HOCPE3HbIX
COeLVHEHWI 1 B KpaHUX 3N1eMeHTax npu ¢ > a > 1,5k,ad,
0,35¢
2,50%+0,025/,2,
a) narnb Harens n3 apmatypsl A300 HO He Bonee
3 CvMMeTpuyHbIE U
p 3,90°
HECUMMETPUYHbIE 5
coeanHeHus 3,10%+0,025/,2,
6) narnb Harens n3 apmatypsl A400 HO He bonee
450°
MpumeyaHuns
1 B Ttabnuue: ¢ — TONWWMHA CPeoHMX 3NEMEHTOB, a TakXe PaBHbIX MO ToNwWHe unm 6onee
TO/NCTbIX 9NEMEHTOB OAHOCPE3HbIX COEAVNHEHNIA; @ — TONWMHA KPaNHNX 9NIEMEHTOB, a TakXe
6onee TOHKUX 3NEMEHTOB OJHOCPE3HbIX COeOVMHEHWU; d — HOMWHANbHbIA guameTp
BK/IEEHHOTr 0 Harens; d, — AuameTp OTBEPCTUS; BCE pa3Mepbl BbiPaXeHbl B CAHTUMETpax.
2 CM. npumeyaHns 2 — 4,7 n 8 k Tabnuue 18.
3 PacuyeT HareflbHblX COEAMHEHWIA Ha cKanbiBaHWe nNPOW3BOOUTL He chedyeT, ecnu
BbINOIHAOTCS YCNOBMS PACCTAHOBKU Harenei B COOTBETCTBUK C 8.55.

8.54 B coelVHeHUsIX aNeMeHTOB MOA YrnioM K BOJIOKHaM [OpeBecuHbl Hecywas crocobHOCTb
BK/IeeHHbIX Harenen T, onpenensieTcsa B COOTBETCTBUM C 8.14.

8.55 PaccTosHns Mexay 0CAMU BKNIEEHHbIX Harenen npu nx pacctaHoBke cnegyeTt NpuHUMaThb
BOO/b BOJIOKOH ApeBecuHbl Sy He MeHee 8d,, nonepek BONOKOH S, He MeHee 3d, 1 OT KPOMKU



anemeHTa Sz He MeHee 3d,. Mpu WaxMaTHON paccTaHOBKe Harenen MMHUManbHbIE PACCTOSIHUS
S, = S3 30,

9 YKa3zaHu1A No NpoeKTUPOBaHUIO AepeBAHHbIX
KOHCTPYKL NN

Obuwune ykazaHus
9.1 lNpn NpoeKTUPOBaHUN LEPEBSHHbLIX KOHCTPYKUMIA cnenyerT:

a) yu1TbiBaTb NPOWU3BOACTBEHHbIE BO3MOXHOCTU NPEAnpPUATUIA — N3roTOBUTENEN OePEeBAHHBIX
KOHCTPYKUWMIA;

6) yunTbiBaTb BO3MOXHOCTU TPAHCMOPTHBIX U MOHTAXHbIX CPeAcTB U TpeboBaHNS OOPOXHbIX
cnyx6;

B) Mcnonb3oBaTb ApeBeCnHy C HAMMEHbLWNMN OTX0OaMN N NMOTEPSAMU;

r) npeaycMatpueaTb Mepbl Mo obecrnedyeHnio NPOCTPaHCTBEHHON XEeCTKOCTM, YCTOWYMBOCTY U
HEN3MEHSIEMOCTN OThe/IbHbIX KOHCTPYKLUMA WU BCEro 34aHusi UM COOPYXEHWS B LESOM B
npoLecce MOHTaxa 1 aKcrayaTauuu;

L) npepycmatpvBatb Meponpusitus Mo o6ecrneyeHnto LONroBeYHOCTM W Tpebyembix
nokasartenew orHecTONKOCTM 1 NoXxapHon onacHocTu (pasaen 10).

9.2 HanpsixeHusi n necopmMaumn B LEPEBAHHbIX KOHCTPYKUMSIX OT U3MEHEHUS TeMnepaTypbl
LPEBECUHBI, a TakXe OT YCYyWKN unu pasbyxaHusi OpeBecuHbl BOONb BOJIOKOH y4YMTbIBATb He
cnenyer.

9.3 Mpu nponeTax AepeBsHHbIX He3pacnopHbiX KOHCTPYKLUMA 6onee 30 M ofHA M3 OMOP A0XHA
6bITb MNOABUXHOM.

9.4 [lecTBUE CUN TPEHWS NPV pacyeTe AEPEBAHHBIX KOHCTPYKLUMUIA CNEyeT YYMTbIBATb:

a) ecnv paBHOBecUe CUCTEMbl obecneyvBaeTCcst TONbKO TPEHUEM MPU YCNOBUM MOCTOSIHHOMO
npuXxaTns aNeMeHTa 1 OTCYTCTBAN OUHAMWUYECKON HArpy3ku; Npu aTOM KO3 PULMEHT TPEHUS
LlepeBa Mo OepeBy CnenyeT NPUHUMATb PABHbIM:

Topua no 6okoBoii nosepxHocTn — 0,3;
60K0BbIX NoBepxHocTeln — 0,2;

6) ecnu TpeHue yxynlwaeT ycnosus paboTbl KOHCTPYKLMA U COEAMHEHWA, TO KO3 PULIMEHT
TpeHus cnenyeT npuHUMaThb paeHbiM 0,6.

9.5 PacyeT aNeMeHTOB 13 KPYr/blX 1ecoMatepnanoB Ha YCTOWYMBOCTb CledyeT Npou3BOAUTb
Mo CeyeHuIo, PacrnonoXeHHOMY B cepedHe pacyeTHOM ONUHbI 3NIEMeHTa, a Ha MPOYHOCTb — Mo
CEUYEHI0 C MaKCUMabHbIM U3rnbatoWyM MOMEHTOM.

9.6 [MpOCTPaHCTBEHHYKD XECTKOCTb M YCTOMYMBOCTb [OEPEBSHHbIX KOHCTPYKUMIA cnegyet
obecneunBaTbh NOCTAHOBKOW FOPW30OHTANbHBIX U BEPTUKANbHBIX CBA3ei. PaccTosHue mexay
cBsi3eBbIMU Gnokamn cnepyet HasHavatb 00 30 M BKouMTeNnbHO. PacctosiHve Gonee 30 M
LLOJIXHO BbITb 060CHOBAHO PaCHETOM.

Mo onvHe 3naHuWs NOMNepeYHble CBA3M CnefyeT pacrnonaratb B MIOCKOCTY BEPXHErO nosica unm
MO BEPXY HECYLUMX KOHCTPYKLWA.

B kayecTBe nosCOB CBA3EBbIX PEPM cnedyeT UCMOoNb30BaTb BEPXHME NOSICa UM BCE CeYeHne
HeCyLWmMX KOHCTPYKLWA.

Wcnonb3oBaHne npogoHAcTuna, YNOXEHHOro HEermoCPeACTBEHHO MO  BEpXy  Hecywmx
KOHCTPYKUMIA, B KayecTBe pacrnopoK W CBs3ei AonyckaeTcs TOMbKO Mpu creunanbHOM
KpenneHum u OOMNONHWTENbHOM 000CHOBaHUM B 34aHUSX, rOe OTCYTCTBYET XUMMUYECcKU
arpeccvBHas cpega.

ﬂpM Mcnonb3oBaHMM KoOCOro pnowatoro Hactuna HenocpenCTBEHHO MO KOHCTPYKUMAM WU



NpPOroHam nnu ABONHOro NEPEKPECTHOro AOWATOr0 HACTMNa NOCTAHOBKA CBA3EN XEeCTKOCTHM B
MPOCTPaHCTBEHHOM MOKPLITUM He TpebyeTcs.

9.7 Pasmep ONOpHOIA YacTu NANT MOKPLITUIA JONXeH BbiTb He MeHee 5,5 cM. MnuTbl NOKPLITUA
cnenyet nNpPUKPennsaTb K Hecyweihn KOHCTPYKUMW C  KaXOoW CTOPOHbl COeaMHEHMSMM,
BOCNpMHMMAKOWNMK yCUNna casura n oTpbiBa.

9.8 CTblkK OepeBsAHHbIX PaCTAHYTbIX 3JIEMEHTOB CcliefyeT OCyWeCTBNATb COBMELWEeHHbIMU B
OLHOM ceYeHun, nepekpbiBasd MX HaknagkamMm Ha CTallbHbIX UWNWHOPUYECKUX Harensax wunu
WNHbIX COe JNHEeHnAX.

KOHCTpyKUMSI CTbIKOB pPaCTsIHYTbIX 37eMEHTOB AoJfiXHa obecrneuysBaTb OCEBYHO Mepeaady
pacTArvBatoLWero ycums.

9.9 He cnepyet nNpuUMeHATb Yy3nbl WU CTblkM C COedWHEeHUsAMW Ha CBﬂ3ﬂXpa3ﬂI/I‘-IHOI7I
nooaTtnmeBoCTN, a TakXe CTblKW, B KOTOPbIX 4aCTb [OEpPEBAHHbIX 3N1IEMEHTOB COedWNHEeHa
HenocpencTtBeHHO, a YaCTb — 4Yepe3 NPOMeXYTOYHble 3/IEMEHTbI N COeAUHEHNA.

9.10 OneMeHTbl OEePEBSHHbIX KOHCTPYKUMA cnepyeT LEHTpUpoBaTb B y3nax, CTbikax U Ha
onopax, 3a UCK/IIOYEHNEM CNyYaes, KOraa aKCLEHTPUYHOE COeAMHEHNE SNEMEHTOB YMeHbLlIaeT
LefCTBYIOWMA B paCHETHOM CeYeHUM n3rnbarolmini MOMeHT. Mpu HaNMuUKM 3KCLEHTPUCUTETA,
nocnenHvin LONXEH yYnTbIBATbCSH PACHETOM.

9.11 DOneMeHTbl KOHCTPYKUMIA AONXHbI OblTb CTSHYTbl 60NTaMu WKW WNWIbKAMU B y3nax u
CTblKax, a COCTaBHble 3MeMEHTbl Ha MOOAT/MBbIX COEOVHEHWSX HOMXHbl ObiTb CTSHYTbl W
MeXay y3namu unm coelnHeHbl C MOMOLLbIO BKNEEHHbIX CTepXHei. Yucno 601ToB unm wnunek
onpeAaensieTcs pacyeToM, HO He MeHee ABYX B y3/ie UMK CThiKe.

B coeavHeHnsax Ha UMnnHOpu4ecknx Harensax nonxHo 6biTb MOCTaBNEHO He MeHee Tpex
CTSIXHbIX OONTOB C KAX 0/ CTOPOHbI CTbIKa.

OuameTp CTSXHbIX 6ONTOB dg cnefyeT NPUMHUMATbL MO pacyeTy, HoO He MeHee 12 mMm. Lai6ebl
CTSXHbIX BONTOB [ONXHbBI UMETL Pa3Mep CTOPOH MU AnaMeTp He MeHee 3dg W TOMWUHY He
meHee 0,25dg.

9.12 TlMnowanb nonepevyHoro ce4dYeHunsa HeTTo OepeBsAHHbIX 3/IEMEHTOB CKBO3HbIX HECYLWUuXx

KOHCTPYKUMIA AONIXHA BbITh HE MeHee 50 CM2, a Takxe He MeHee 0,5 NOMHOM NAOWAAN CeYeHNs
6pyTTO NPU CMMMETPUYHOM ocnabneHun.

9.13 PacyeT OepeBSHHbIX KOHCTPYKLUA Ha CeCMMYeCcKne Harpysku cnemyet npov3BOANTb B
cooTtBeTcTBUM ¢ Cl1 14.13330.

B kapkacax oaHO3TaXHbIXx 60NblienponeTHbIX 34aHui (Npu nponetax 6onee 24 M) cneayet
MCMoNb30BaTb NPEUMYILECTBEHHO CTATUYECKM ONpeaenMbie KOHCTPYKLUN.

B wapHuWpHbIX y3nax Heobxonumo obecneynBatb BO3MOXHOCTb UX noBopoTa H6e3 nosiBneHus
LOMONHUTENBHBIX BHYTPEHHUX YCUNIA.

Mpu npoektuposaHun KIOK cnenyet npepycmatpuBaTb MeponpusiTus, npenoTspalaolime
cKkanblBaHUe APEeBECUHbI (HanprMep, apMMpPoBaHUE APEBECUHbI BKIEEHHBIMU CTEPXKHAMMU).

9.14 [nsi KNeeHbIX KOHCTPYKLWA NEPEMEHHOTO CEYEHUS Ha CKOWEHHBIX KPOMKax MoA yrioM B K
HanpaBfeHUIO BOJIOKOH CredyeT yymTbiBaTb OOMONHUTENIbHbIE HaMpsiXXeHWs Ha nnowankax,
napannenbHbIX BONOKHAM OPEBECUHbI:

AT =0,tgB; (73)

A0 = A0y = 05tg?B, (74)

roe Op — HanpsiXeHus, LeNCTBytoWMe BAOb BONOKOH APEBECUHbI;

B — yron Mexny nunHWei ckoca 1 HanpaseHNEM BOJIOKOH L PEBECHHDI.
MporoHbl, obpeweTKn 1 HacTUbl

9.15 ﬂpOFOHbI, 06peLLleTKI/I, HaCTwunbl n opyrmue narnbaemble dN1eMeHTbl cnenyet pacCunTbiBaTb



no ABYM NpenenbHbIM COCTOSIHUSIM Ha MPOYHOCTb U NPorné. 3HavyeHns MakcUManbHbIX
NpPornboB A0JXHbI ObITh He Bbilwe ykasaHHbix B CIM 20.13330. [Ans mexayaTaxHbIx
NnepekpbITUA HEOBXOLMMO LOMONHUTENBHO BLINOMHATL pacyeT Ha 3bI6KOCTb.

9.16 HacTtunbl 1 obpeweTkn nod KPOBMO CnefyeT pPaccuMThiBaTb Ha chnelylowme codyeTaHus
Harpysok:

a) MOCTOSIHHAsA 1 BpeMeHHas OT cHera (pacyeT Ha NPOYHOCTb U Nporub);

6) NoCcTosIHHAs U BPEMEHHAs 0T COCPenOTOYEHHOro rpy3a 1 kH ¢ yMHOXeHneM nocnegHero Ha
KoadhcpmumMeHT neperpysku n=1,2 1 yyeToM KoadpdpuumeHTa ycnosus paboTbl T, COrnacHo

NyHKTY 1 Tabnnubl 8 (pacyeT TONbKO Ha MPOYHOCTD).

Mpn CNNOWHOM HacTURE NN NPY Pa3peXeHHOM HaCTUNe C PacCTOSHUEM MeXAy OCSMU [OCOK
unm 6pyckos He 6onee 150 MM Harpysky OT COCpedoTOYEHHOro rpy3a cienyet nepegasaTtb Ha
IBe Jocku unu nea bpycka, a npu pacctosHum 6onee 150 MM — Ha OAHY AOCKY Unu 6pycok.
Mpv nBOWHOM HacTune (paboyeM K 3aAWMTHOM, HanpaBfeHHOM MOL YrnoM kK pabouyemy)
COCPEeLOTOYEHHbIV rpy3 crieayeT pacnpenensaTb Ha wpuHy 500 MM paboyero HacTuna.

Bankn n3 uenbHOM 1 KNeeHOoN OpeBeCcuHbI

9.17 Banku cnepyeT paccuvTbiBaTb MO ABYM NMpeAebHbIM COCTOSHUAM Ha NPOYHOCTb,
YCTOMYMBOCTb MIOCKOW (OPMbl LECDOPMUPOBAHMS U MPOrub.

9.18 Mognpeska Ha OMoOpe B PaCTSAHYTON 30HE AePEBAHHbBIX N3rnbaeMbix 3N1eMEHTOB rnybuHol a
< 0,25h ponyckaeTcsl Npy yCNoBUn:

Mla, (85)
roe A— onopHas peakums 0T pacyeTHOW HarpysKku;
b1 h— wupurHa 1 BbicoTa NOMNepPeYHOro cevyeHnsl anemeHTa 6e3 noapesku.

[nvHa onopHol Nnowankv noapesku ¢ fonxHa 6biTb He 60/ble BbICOTbI CeYEHMs h, a AnvHa
CKOLIEHHO YacTuW Noapesku ¢; — He MeHee AByX rnybuH a (pucyHok 21).

PucyHok 21 — CKolleHHasi nogpe3Ka KoHua 6anku

B cnyyae, ecnv HEBO3MOXHO BbIMOJIHUTL CKOWEHHYK MOAPesKy unu rnybrvHa ee npesbilaeTt
0,25h, HeOOXOOUMO yCWUNEHWE 30Hbl MOAPE3KW. YCUNEHME NPOU3BOOUTCS BKIEUBAHWEM
nonepeyHbix (MepneHanKYNsapHO BOJSIOKHAM) WM HaKMOHHbIX (nod yrnom 45° K BONOKHaM)
CTEepXHewn (pUcyHok 22).
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PucyHok 22 — YcuneHune nogpe3kn Ha KOoHUe 6anku

IdnuHa nonepeyHbIX CTep)KHeI7I OO0NXHa ygoBneteBopATb yCNnoBuio

2a,<1,20,7h, (78)



roe l,—pacyeTHas LnvHA CTEPXHS;
ap=a—30Mmm (rnybuHa nonpesku MMHyc 30 MM Ha HENPOKNENR).

PacueT cTepXHei Npon3BOAMTCS C YYETOM TOTO, YTO BCE pacTArMBarolLee ycunme
BOCMPVHMMAETCS NoMnepeyHo BKIEEHHLIMU CTEPXHSAMU. HakNOHHbIE CTePXXHU BOCMPUHMMAIOT
CABUralowme yCUnIms B 30He TPELWMHbI U CHUXAIOT KacaTe/lbHble HanpsXXeHUs Ha NMPUONOPHOM
yyacTke.

PaccTtosiHve oT Topua Noapeskun L0 BKNEEHHbIX CTEPXHEN fLONXHO 6biTb 80 — 120 MM (120 MM
0N KOHCTPYKUMIA, 3KCNyaTUpyeMbIX B MEPEMEHHbIX TeMNepaTypHO-BNaXHOCTHbIX YCNOBUSIX, B
TOM YuCIIe Ha OTKPbITOM BO34YXE).

[ns 2 nonepeyHo BKNEeHHbIX CTEPXXHEN [0NXHO BbINONHATLCA YCNOBME
T 0,7Aah , (87)

roe T— Hecylwas cnocobHOCTb NonepeyHo BKNEEHHOr0 CTePXHS, onpeneneHHas no 8.38 npu
/ =ap,

A — onopHas peakuus;

a— rnybvHa noopesKku;

h — BbicoTa ceyeHns 6e3 yyeTa Noapesku.

Lnsi HAKNOHHO BKNIEEHHOMO CTEPXHS AONXKHO BbINOMHATHCS YCN0BUE
T 25Aa°(h-a)/h* , (88)

roe T— Hecylwas cnocobHOCTb NonepeyYHo BKIEEHHOIO CTEPXHS, onpeaeneHHas no 8.38,
YCNOBHO NpunHMMas ypoeseHb nnowankun onnpaHnsa 3a MeCTonoioXeHune Wea cniadnsaHns.

9.19 KneeHbiM 6ankam ¢ WapHUPHBLIM ONPaHUEM 1 NPSAMONIMHEAHON HNXHEN rpaHbio cnenyeT
npuaasatb CTPOUTESbHbIA NOABEM, PaBHbINA 1/200 nponeta. B kneeHbix 6ankax gonyckaeTcs

coyeTatb APEBECMHY 2 COPTOB, UCMONb3YsA B KpamHMx 30Hax Ha 0,17 BbICOTbI MOMEPEYHOro
ceyeHns 6onee BLICOKMWIA COPT, MO KOTOPOMY Ha3HauYaloT pacyeTHble CONPOTUBNEHNS R,

9.20 MHyTOKNEeeHble 6anku ¢ NOCTOSAHHOW UM NEPEeMEHHO BbICOTO NONEePEeYHOro ceveHms
MOryT 6bITb Kak ABYCKATHbLIMW, Tak 1 C BEPXHEN rpaHbio NoN0XUTENbHOM U 0TpuuaTebHow
KpnBuM3HbI 0T 10 % 00 20 %.

OpHa 13 onop B Takux 6ankax, He3aBUCKMMO OT NPOJIeTa, A0JIXHA BbiTb NOABUXHOW BO
n3bexaHne BO3HUKHOBEHNS pacropa.

Mpw pacuyeTe rHyTOKNeeHbIx 6anok Ha NPOYHOCTbL, KPOME NPOBEPKM KPaeBbIX TaHreHLUManbHbIX
HOpMasbHbIX HAaMPS XeHui, HeobxoAMMa NPoBepKa MakCcManbHbIX paananbHbIX
pacTSArMBatoWMX HANPSXEHNIA Ofpp gy, BENCTBYIOLWMX NONEPEK BONOKOH APEBECUHbI, B

cooTBeTCTBUM C TpebosaHmsiMm 7.13.

9.21 ByckaTHble THyTOKNEeeHble Hanky PeKOMEHAYTCS K MPUMEHEHUIO NP YKNoHax Ao 20 %.
B oHOCKaTHBIX 1 ABYCKATHbIX Bankax nepeMeHHOro Ce4YeHusi CneayeT yunThiBaTb BAUSIHWE
ckaTta Ha HanpsixeHus naruba napannenbHO NOBEPXHOCTM.

B cnyuae, korna BoNoKHa ApeBeCUHbI MapannesbHbl 04HOW U3 NOBEPXHOCTER 6anku v yron
ckaTta o 10° (pucyHok 23), HanpsixXeHust uarnba B KpaliHNX BOSIOKHAX, NapanfienbHblX
NOBEPXHOCTU, CeayeT paccynTbiBaTb No popmyne

2
Mp= (1 +19“)MWpacy < Ry, (89)
a Ha cKaTHOW NOBEepPXHOCTU — NO oopMyne

MNeo=(1- 4tg2a)M/Wpva <Rg q,(90)

roe RC,(X — pacyeTHOe ConpoTMBieHNe ApeBECUHbI CXaTuo No4d yrnomM a K HanpasneHuio



BOJIOKOH, onpenensemoe no coopmyne (5).
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PucyHok 23— OpHockaTtHas 6anka

9.22 Nosica kneeHbIx 6anok ¢ NNOCKON paHepHO CTEHKOR CneayeT BhIMONHSATbL U3
BEPTUKANbHO NOCTaB/EHHbIX CNOEB (AOCOK). B nosicax 6anok kopobyaToro ceveHus
OonyckaeTcs NpUMeHATb ropnu3oHTaIbHOE pacnoioXeHne Cnoes. Ecnu BbicoTa nosico
npesbiwaet 100 MM, B HUX CnedyeT npefycMatpmsaTthb ropuaoHTanbHble NPOonubl CO CTOPOHDI
CTEHOK.

Lns cteHok 6anok A0MXHbI NMPUMEHSITbCs BogOCToKas dpaHepa unu LVL TonwmHoi He MeHee
8 Mm.

CocTaBHble banku

9.23 CocTaBHbIM Bankam Ha NoAaTAUBbLIX CBA3SIX CneayeT npuhaBaTb CTPOUTENbHbIA NOLBEM
nyTem Bbirnba S1eMeHTOB OO0 MOCTAHOBKWU CBsA3el. BennuuHy cTpouTenbHoro nogbema (6e3
yyeTa nocnegnywolwero pacnpsmneHvs 6anku) cnepyet MpuHMMaTb YBENWYEHHON B nontopa
pasa, No CpaBHEHWIO C NPOrMboM CoCTaBHOM 6ankm No4 pPacHeTHOM Harpy3Koi.

9.24 bpycuaThble 1 KneeHble IepeBsiHHble cocTaBHble 6anku cnenyeT cnnadyneaTb He Honee yem
13 3 6pycbeB ¢ NMoMOLIbIO NacTUHYaThIX Harenen, M3, HaKNOHHO BKNEEHHbIX CTEPXHER 1nu
HaKMOHHbIX BUHTOB.

CocTagHble 6anku 13 LOCOK CleayeT cnnadmeaTh C NOMOLBIO rBo3aeii, wypynos, M3 v gp.

9.25 PacueT Ha NpoYHOCTb COCTaBHbIX 6anok cneayet BECTU, PYKOBOACTBYSICb NONOXEHUSIMU
79n7.11.

KoHcTpyunpoBaHne 1 pacyeT cocTaBHbIX 6anok (pebpucTbix NANT) KOMMNO3UTHOMO CeYeHWs, B
KOTOpbIX Xene3obeToHHas Nnnta o6beanHeHa ¢ 4epeBSHHLIMU PEOPaMU HAKTOHHO
BK/IEEHHbIMM aHKepaMK, CneayeT BeCTU PYKOBOLACTBYSCh MNONOXEHUAMU NpunoxeHus J.

9.26 Mpornb cocTaBHbIX Hanok Kak co CTPOUTENbHLIM NO4bEMOM, Tak 1 6e3 Hero cnegyet
onpenensTb No Npasunam CTPOUTENbHON MEXaHWKMN Kak ANns LefbHbIX 6anok Takoro xe
CeyYeHus1, HO C BBeJeHMeM Koadh puumeHTa ky K MOMEHTY MHEPLIMM MONEPEYHOro CeYeHns

63.}'IKI/I, yynTbiBaoWwero nogatnmeBoCTb TOro nnm MHOro Bnaa coeoHeHus (Ta6nv|ua 15).

9.27 B cocTaBHbIX Hankax Ha Hak/IOHHO BKNEEHHbIX CTEPXHSIX, MOCNeAHMNE OONXKHbI
ycTaHaBNMBaTbCS Tak, YTOObI B HUX BO3HMKANN pacTsrmsatowme yeunus. CTepXxHu cnegyeTt
BKNneuBaTb nop o1 252 no 502 K NNOCKOCTW chnayYnBaHus.

Hecywas cnocobHOCTb HaKNOHHO BK/IEEHHOTO CTEPXKHS, Kak CBsA3n casura Tg. onpeaensercs
no goopmyne

Toc = Tcosag, (91)

roe T— Hecylwas cnocobHOCTb CTePXHS, onpeaenéHHasi B cCooTBeTCTBUM ¢ 8.37.
PacctosiHme (war) Mexay BKNEEeHHbIMU CTEPXHSAMU Sy AOMXHO YAOBNETBOPATH YCIOBMIO
AMs < Tee lsp/Sep , (92)

roe AMS — pac4yeTHasa pa3Huua v|3r|/|6a|ou4|/|x MOMEHTOB B Ha4ane 1 B KOHLUE y4acTKa Sy MexXxny
BKNe€eHHbIMW CBA35AMU;



I6p_ MOMEHT nHepunn 6pyTTO nonepeyvyHoro ce4eHnsa aneMeHTa OTHOCUTENNbHO

HenTpanbHOW ocu;

S6p — cTaTuYecknii MOMEHT BpyTTO BETBM COCTABHOIrO 3/1eMEHTa OTHOCUTE/NbHO HEeMTpanbHOM
ocu.

KoadhpurumeHT kye K MOMEHTY WHEpUMM MOMEPEYHOro ceyeHns 6anku, y4nTbiBaOWWiA
nonaT/IMBOCTb HAaK/IOHHO BK/IEEHHbIX CTEPXKHEN, cnefyeT NpMHMMaTh pasHbiM 0,9.

9.28 banku KOMMO3UTHOrO CEeYEHNs SIBISIOTCS COCTABHBLIMU 1 BKIOYAlOT OepeBsiHHble pebpa,
MOHOJNIMTHYIO XeNe300eTOHHYIO MANTY U aHKepa, 00 beavHsoWMe UX B eVNHYI0 KOHCTPYKLMIO.
MonoxeHns No NpPoeKkTupoBaHuio 6anoK KOMMO3UTHOrO CeYEeHUsi C aHKepaMy Ha BK/IEEHHbIX
CTEP>XHSIX MPVBELAEHbI B NpuaoxeHun J1.

depmbl

9.29 PacyeT pepMm C paspesHbiMi K HepaspesHbiMM MosicaMu crenyeTt npou3BO4UTb MO
nedopMUpOBaHHOM CXeMe C y4yeTOM noAaTAMBOCTU Y3M0BbIX coeduHeHuin. B dhepmax ¢
HepaspesHbIMW MOsicCaMyM  OCEBble YCUIMA B 3IeMeHTax W nepeMeleHns [oryckaertcs
onpenenatb B NPeAN0N0XEHUN WAPHUPHbLIX Y3/10B.

depMbl CnemlyeT NPOeKTMPOBaTb CO CTPOWTENbHbIM MOABEMOM He MeHee '/ogy Nponeta,
OCYILECTBNSAEMbIM B KNIEE€HbIX KOHCTPYKLIMSIX MY TEM BbIrMba no BEPXHEMY U HUXKHEMY MOsiCaM.

9.30 PacuyeTHyl0 ONMHY CXaTbiXx 3NEMEHTOB (pepM Mpu pacyeTe UX Ha YCTOWYMBOCTb B
NNOCKOCTU hepMbl crnedyeT NPUHUMAaTb PaBHON PacCTOSAHWIO MeXJOy UEeHTpaMmu y3nos, a U3
NAOCKOCTU — MEXAY TOYKaMu 3akpenneHns nx n3 nnockocTu.

9.31 dneMeHTbl peleTkn hepM creayeT LeHTpMpoBaTh B y3nax. B cnyyae HeLeHTPUpPOBaHHbIX
y3/710B (hepM criedyeT yunTbiBaTb BO3HMUKAOWME B dNeMeHTax marubatowme MoMeHTbl. CTbikK
cXaTtbIX MOSICOB hepM crnepyeT pacnonaratb B y3nax vy B6MM3n y3noB, 3aKpenneHHbIX OT
BbIXOJa M3 NNIOCKOCTU (hEPM.

9.32 depMbl MOryT 6bITb COOPHBIMU U3 [K nnu MmeTannonepeBsiHHbIMU. B MeTannonepessiHHbIX
depMax pacTSHYTbIA HUXHUA NOSC BbIMONHAKT U3 ctanu. [letanu peweTtky BbINOMHAT K3
cTanv unu (1) peBeCUHb.

9.33 depMbl NMH3006PA3HOr0 OYEPTaHMS UMEKOT FHYTOK/JEEHHbIE Mosica UNKU MosiC (PUCYHOK
24). OcobeHHOCTV MNPOEKTUPOBAHUS NMH3000pa3HbIX (PEPM HA BKMEEHHbIX CTEPXHSIX
N3N0XEHbI B MpunoxeHmn M.

' L=18-60 |
L L=18-80 m ’ - M =

PucyHok 24 — CxeMbl NMH3006pa3HbIX hepM
9.34 PacyeT gpepMbl HEOBXOAUMO OCYILECTBASTH C Y4ETOM Crneaytolwmx ocobeHHoCTei:

a) ycunus B nosicax cnefyet onpenensaTb U3 YCNOBUS NX HEPas3pe3HOCTU; cnedyeT yunThiBaTb
narubarole MOMEHTbl, BO3HMUKAIOWME B OMOPHbIX Y31axX, BbIMOMHEHHbIX Ha HaKOHHO
BK/IEEHHbIX CBSI3SIX;

6) ycunus B pelleTke LOMycKaeTcs OnpenensiTe U3 YCNOBUS WaPHUPHbIX Y3I0B CONPAXEHUs ee



3/IEMEHTOB C NosACaMn.

9.35 B 3gaHusax Il n lll knaccoB oyHKUMOHANbHOrO HasHavyeHns (Mpunoxenue A) NpuMeHsoT
nowartble doepmbl ¢ coeanHeHnaMmn B yanax Ha M3, depmbl 3roTasnMsatoT U3 4PEBECUHbI
XBOWMHbIX nopog wupuHoi ot 100 o 200 MM, TonwmHo ot 40 0o 70 MM.

OcobeHHOCTY pacyéTa U NPoeKTUPOBaHNS 4OWATHIX 0ePM C CoeanHeHUsaMU B y3nax Ha M3I1
N3N0XeHbl B npunoxexHun K.

ApKn n ceoabl
9.36 Apkun 1 cBOLbI CneayeT paccumTbiBaTh HA NPOYHOCTb B COOTBETCTBUM C yKa3aHUAMM 7.17 1
Ha YCTOMYMBOCTb B MNOCKOCTWU KPUBU3HLI MO doopmyne (3) ¢ yyeToM 7.17, NpuYem pacyeTHyo

ONNHY 3N1EMEHTOB /0 cnepnyet nNnpuHMMaThb Npu pacyeTte:

a) Ha NPOYHOCTb MO [,ECPOPMMPOBAHHOMN CXEME:

- NS ABYXWaPHWPHbIX apOK 1 CBOAOB NPY CUMMETPUYHON Harpy3ke Iy = 0,35S;
- NS TPEXWapHWPHbIX apoK 1 CBOAOB NPY CUMMETPUYHON Harpy3ske Iy = 0,58 S;

- IBYX- 1 TPEXLWAaPHMPHbBIX apoK 1 CBOLOB NPY KOCOCUMMETPUYHON Harpyske — no ¢oopmyre

L

|I||_ [
Hp-a (93)

roe S— nonHasa onuHa oyru apkv Unu cBoaa;
O — UEHTpanbHbIA yron nonyapku, paa.

LOns TpexwapHUpHBIX CTpenbyaTbix apoK C Yrnom nepenoma B knwodye 6onee 10° npw Bcex
BMOax Harpysku Iy = 0,5S.

Mpu pacyeTe TpexXwapHUPHbIX apOK Ha HECUMMETPUYHYIO Harpysky pacuyeTHyio OANHY
fonyckaetcs npyHuMaTth pasHol I = 0,58S;

6) Npu pacyeTe Ha YCTONYMBOCTb B NMIIOCKOCTU KPWBU3HBI 47151 ABYX- U TPEXILAPHUPHBIX apok 1
cB0AOB Iy =0,58S.

PacueT TpexwapHMpHbIX apoK Ha YCTOWYMBOCTb MAOCKON OOPMbI AehopMMpoBaHmsa cnegyeT
nponssoauTb rno 7.20.

9.37 lNpun pacyete apok Ha MNPOYHOCTb MO AeOPMUPOBAHHOM CXEME M Ha YCTOWYMBOCTb
naockon opMbl AedopmMupoBaHns BenmumHbl N v M, cnefyet npuHuMaTb B CeuYeHun C
MakcuMasbHbIM MOMEHTOM (N1l NPOBEPSIEMOr0 Cly4Yas Harpy>XeHusl), a Koag OUUMEHTbl € unm
€c 1 & cnepyet onpenensTtb no oopmyne (27) C NOACTAHOBKOWN B HEE 3HAYEHNS CXUMatoLen
cunbl Ny B K/IOYEBOM CEYEHUM apku; pacyeT apokK Ha YCTOMYMBOCTb B MAIOCKOCTWU KPWBW3HbI
cnepnyeT Npou3BoanTb no coopmyne (3) Ha Ty Xe cxumarollyto cuny N,

Pambl

9.38 PacyeT Ha MPOYHOCTb 3/IEMEHTOB TPEXIWAaPHUPHBLIX paM B KX MIOCKOCTU [onyckaeTtcs
BbIMONMHATL MO MNpaBunaM pacyeTa CXaTo-u3rnbaembiX 3MEMEHTOB C pacyeTHOM [OMHOW,
PaBHOM ONHE NoMypaMbl MO OCEBOW IMHNN.

9.39 YcTONYMBOCTb NNOCKOM DOPMbI [ePOPMUPOBAHNS TPEXIAPHUPHBIX paM, 3aKpernieHHbIX
Nno BHELWHeMy KOHTYpY, fonyckaeTtcs nposepsATb no 7.20. [Mpu aTom ans pam 13
NPSIMONMHENHBIX 9NEMEHTOB, ECNIN YoM MEXIY OCSIMU pUrens 1 ctoikn 6onee 130°, n ons
FHYTO-K/IEEHbIX paM pacyeTHYIO OUHY SNeMeHTa CneayeT NpMHUMaTb PaBHOW ANTMHE OCEBOM
nvHWUKM nonypamsl. [Mpu yrne mexay cTonkom u purenem meHblue 130° pacyeTHYO ANUHY
purens n CTONKK cnefyeTt NPUHMMATb PaBHOWN ANMHAM NX BHEWHWUX NOAKPENEHHbIX KPOMOK.

Onopbl BO3AYLUHBLIX JIMHWUIA 3N1EKTpornepenayn

9.40 Lna aneMeHTOB OepeBAHHbIX ONOp BO3A4AYLWHbIX NUHWIA anieKkTponepena4yn onyckaetcs



NPUMEHSTb KPYT Nblii nec, nunomatepuans n OK.

9.41 [1nsi OCHOBHbIX 3/IEMEHTOB OMOP (CTOEK, MPUCTABOK, TPABEPC) AmameTp 6peBHa B BEPXHEM
oTpybe nonxeH 6biTb He MeHee 18 cm ons J1OMN HanpsxeHuem 110 kB u Bbiwe 1 He MeHee 16
cm ansa NI9MN HanpsaxeHnem 35 kB n Huxe.

LOunameTp npuctaBok (nacbiHKoB, cait) onop J19IMN HanpsixeHnem 35 kB 1 Bbilwe [NonXeH ObiTb
He MeHee 18 cM. [lns BcrioMoraTesibHbIX 3/IEMEHTOB OMop AnamMeTp 6peBeH B BepxHeM oTpybe
LONXeH BbITb He MeHee 14 cM.

9.42 ConpsixeHue aneMeHToB onop J13I cnenyeT BINONHATL 6€3 BPy6OK.

9.43 OuameTp 60NTOB OONXEH BbITb HE MeHee 16 MM 1 He 6onee 27 MM.

KOHCTpPYKLIMOHHble TpeboBaHUs Mo obecnevyeHnto HaaeXXHOCT U
LNepeBAHHbIX KOHCTPYKLLUA

9.44 MpUHSATNE KOHCTPYKLUMOHHBIX Mep, obecneynBatowmx npocbixaHne 3NeMeHTOB OepeBAHHbIX
KOHCTPYKUMIA U KX 3awuTy OT YBNaXHeHus, ob6s3aTefibHO He3aBUCUMO OT cpoka CnyX6bl
30aHNS WU COOPYXEHMS, a TakXe OT TOro, NPOM3BOAMNTCS XUMMYEcKas 3awmuTa LPEeBEeCUHbI
Unun HeT.

B Tex cnyuasx, Kkorga gpesecuHa MMeeT MOBbIWEHHYI0 HauyaNbHYyl BNaXHOCTb U ObICTpoe
MpocbiXaHWe ee B KOHCTPYKUMWU 3aTPYAHEHO, a TakXe B Cnyyasix, Korfa KOHCTPYKLMOHHbLIMU
Mepamu Henb3sl YCTPaHUTb MOCTOSIHHOE WU MNEepUOAMNYEcKoe YBNaXHeHue [OpPEeBecHHbI,
cnepyeT MPUMEHSITb XUMUYEcKMe Mepbl 3aluTbl (KOHCEPBUPOBAHWE, aHTMUCeNnTUpOBaHue,
rnapocobrsaumio, HaHeCEHVE BNaro3awmnTHbIX NOKPbITUIA 1 Op.). Cka3aHHOE OTHOCUTCS TakXe
K KOHCTPYKLUSM 13 dpaHepsl, LVL 1 apyrux opeBecHo-NMInTHbIX MaTepranos.

9.45 KOHCTPYKLUMOHHbIE Mepbl [OJXHbI NpefycMaTpuBaTh:

a) npenoxpaHeHWe ApPEeBecUHbl KOHCTPYKUMUA OT  HEMnoCPeACTBEHHOrO  yBAAXHEHUs
aTMochepHbIMU OCaaKkamu, FPyHTOBBIMM U TanbiMX BOAAMY (3@ NCKIOYEHNEM OMOP BO3LYLWHbIX
NNHWIA anekTponepenaym), SKCnayTauMoOHHbIMA U NPOU3BOACTBEHHLIMUA BOLAMY;

6) cucTemMaTMyecKyld NPOCYWKY APEBECUHbl KOHCTPYKUWA MnyTeM CO3LaHUs OCyLaloWero
TemnepaTypHO-BNAaXHOCTHOTO pexuMa (ecTecTBeHHas W MpUHyOMTeNbHas BEHTUNSAUMS
MOMELLEHNS, YCTPOWCTBO B KOHCTPYKLMSIX Y HACTAX 34AHMIA OCYLWAIOWMX MPOLAYXOB, a3paTopoB).

9.46 Hecywme pOepeBsiHHblE KOHCTPYKUMKM (dhepMbl, apku, 6ankum u Ap.) LONXHbl BObiTb
OTKPbITbIMK, XOPOLWO npoBeTpmnBaeMbiMA, MO BO3MOXHOCTW OOCTYMHbIMU BO BCEX 4HacCcTAX ONsA
0CMOTPa, a TakXxe ANg NpoBefeHVs NponnakTUYeckoro peMoHTa, BKaoyatowero paboTsl no
XVIMWUYECKOM 3almnTe 31eMEHTOB KOHCTPYKLNNA.

9.47 B otannusaeMblX 30aHUSIX U COOPYXEHUAX, MPU PacrnonoXeHUn HECYIMX OepeBAHHbIX
K/ieeHbIX KOHCTPpYKUWiA (Banok, pam, apok 1 Ap.) 4acTUYHO BHYTPW OTanMBAEMOro NoMeLLeHUs,
a YaCTUYHO CHapyXW, KOHCTPYKUMM OOMXHbl MMETb MPSMOYrOfbHOE CMJIOWHOE CEYEHWnEe u
YCUNIEHHYIO 3aWmMTy B MecTax rnepeceyeHnin orpax.aatolmx KOHCTPYKUMA (CTEH, NepekpbITui,
MOKPBITUIA) OT yBNAaXHEHUs 1 BuopaspyleHns (pucyHku H.1 1 H.2, npunoxexune H).

Mpy BO3MOXHOCTW, HECylMEe KOHCTPYKUMM credyeT pacronaratb Tak, YTobbl OHU LeNMKOM
Haxoamnucb Nnbo B Npeaenax oTannvMeaemMoro nomeweHms, nmbo BHe ero.

9.48 He aonyckaeTcsa 3aenka nosacoB, ONOPHbIX N MPOMEXYTOYHbIX Y3/10B, KOHLOB 3/1EMEHTOB
pelweTkn doepM B TOJLWY CTEH, COBMELLEHHbIX I'IOKprTI/II7| nnn 4YepoavHbix neperbleﬁ.

OnopHble 4acTy HecylWwmux KOHCTPYKUWA (dhepM, apok, 6anok u Op.) npu pasMeleHun mx B
rHesfax KaMeHHbIX CTEH LOMXHbl ObITb OTKPbITHI. 3anpewaeTcs 3aAenbiBatb Harnyxo 3a3opsbl
MeXAy CTeHKaMu TrHe3[ W OMOPHbIMM YaCTAMM KOHCTPYKUMIA KMPMMYOM, PacTBOPOM,
repmMeTun3npyLWMmn MatepuanamMm n T.n0.

B Hapy>XHbIX KAMEHHbIX CTEHax OTanInBaeMbiX 34aHUN U COOPYXKEHNA, @ TaKXe BO BHYTPEHHUX
CTeHax, pasaendownx otannmeaemMblie N HeoTannameaemble NoMeweHnd, CTeHK rHe3n cnenyet
yTennsaTb BO nsbexaHue nx npomepaaHunsa, B COOTBETCTBUN C TEMNTOTEXHNYECKUM pacHEeTOM.

9.49 B oTannmBaeMbix 3[aHUSIX U COOPYXEHMWSIX Hecylmne KOHCTPYKUMK (pepMbl, apku 1 ap.),



UMeloLLMe Ha ormopax MeTannuyeckue Gawmakm, cnefyeT onvpaTtb Ha Xenes3obeTOHHbLIE Onopsbl
(KOﬂOHHbI), NMUNACTPbI CTEH N OpYyrue onopbl, BbiICTynawwWwne BHYTPb NMOMELWEeHUs, a TakXe Ha
HapyXHble KaMeHHble CTEHbl C BbIOENKOWA rHe3n (Npu YCNoBMAX, UCKOYaloWUX BbinageHne
KOoHOeHcaTta Ha meTanne).

9.50 B MecTax onupaHusi HECYLUMX KOHCTPYKLMIA HA PyHOAMEHT, KAMEHHbIE CTEHbI, NMUASCTPHI,
Xene3ob6eToHHbIe KOJ/IOHHbI MeXAy APEBECVMHON KOHCTPyKuui u 6Gonee TennonpoBOLHbIM
MaTepranom onopsl cneayeT BBOAMTb rMAPON30NSALMOHHBIE NPOKNAAKM.

B Tom cnyyae, ecnm onopHas 4acTb HECYWWX KOHCTPYKUMIA yCTaHaBNMBAETCA Ha LEePEBSAHHbIE
noaoknanku (nomywku), nocnenHve Takxe cnefyeT OTAensiTb OT 6onee TemnnonpPoOBOLHOMO
mMaTtepuana onopbl rMAPOU30NSLMOHHBIMA MNpoknankamu. lMooknagku (NOAYWKW) OONXHbI
M3roTaBnuBaTbCd W3 APEBECUHbl TBEPAbIX JNCTBEHHbIX MOPOL W KOHCEpPBMPOBATbCH
HEBbIMbIBAEMbBIMU U TPYLHOBLIMbIBAEMbIMY B03aLMUTHBIMU COCTaBaMM.

9.51 Mpu akcnayaTauum KOHCTPYKUUIA B YCNOBUSAX, FAE BO3MOXHO BbiMafeHue KOHAeHcaTa Ha
MeTannyecknx NnoBepxHOCTAX, cneayeTt NPUHMUMaTb Mepbl No NpeaoXpaHeHno 4peBecuHbl OT
YBNaXHEHNS B MecTax KOHTakTa C MeTanNMyeckuMn KperneXHbIMU 3afieMeHTaMy (Haknanku,
yronku, warnbsl nog 6ontbl 1 Np.). [ns 8T0ro Mexay APEBECUHON 1 METaNNYECKUM 3NIEMEHTOM
cnegyet BBOAMTb TMOPOU3ONALUMOHHBIA CNOW (MacTUYHbIE WAWN CaMOKNEoWNecs NEeHTOYHble
repMeTyVKm, anacTUYHbIe NPOKIALKN UK YNINOTHUTENbHBIE NIEHTHI).

9.52 lMpwu pacnonoXeHnn OepeBsHHbIX paM, apok U CTOEK (KOMIOHH) BHYTPMW NMoMelleHuin obpes
onopbl cnefyeT ycTpavBaTb Ha TakoW BbICOTE OT YPOBHA nona, 4tobbl B npouecce
aKcnayaTaumm NCKoYanacb BOSMOXHOCTb YBAXHEHWs OMOPHOro yana.

B ToM cnyyae ecnv ornopHasi 4acTb Hecylel KOHCTPYKUMM HAXOAUTCS Ha OTKPbITOM BO3AYXeE,
06pe3 chyHOaMeHTa JonxeH 6biTb YyCTpoeH Tak, 4Tobbl obecrneunBancs GbICTpbIA 0TBOA BOAbI,
nonagawleri Ha Hero B BULE aTMOCHEPHbIX 0CAAKOB, U UCKMOYANOCh 3aTOMNEHNe OMOPHOro
y3/a 00X AEBbIMU U TanbiMyi BO4AMM.

9.53 T[lpu opraHvsaumMm BHYTPEHHEro BOAOOTBOAA, BOAONPUEMHbBIE BOPOHKM cnenyeT
pacnonaraTb Tak, 4Tobbl. B Cliy4ae NnpoTeyek, BoLa He nonaaana Ha Hecywme KOHCTPYKLUMN.

9.54 B 3naHMsAX 1 COOPYXEHUSIX C NOBbILEHHON OTHOCMTENBHOW BAaXHOCTbIO Bo3ayxa (bonee
85 %), a TakXe C CUNTbHOW 1 CPeaHe XMMUYECKU arpecCMBHOW CPeao HeCylWwmne AepeBSHHbIE
KOHCTPYKUMN [LOOMXHbl MMETb CrJOWHOEe CeYeHWe W MUHUMANIbHOe YMCNO MeTannnyeckmx
3/IEMEHTOB.

B 3maHusAx ¢ xummyeckmn arpeCCI/IBHOI7I cpe,u,0|7| cnepyet TakXxe orpaHuymeaTtb MnpuMeHeHue
CKBO3HbIX HECyLWMX KOHCTPYKUWA MN3-3a Hanuyns 60nbWOro Yncna NPOMEXYTO4YHbIX Yy3/10B U
OTKPbITbIX FOPU3OHTANbHbLIX U HAKMOHHbIX rpaHe|7| y AepeBsAHHbIX 3N1EMEHTOB peleTKn, Ha
KOTOPbIX CKannmeaeTcsa XMMn4eCkun arpeccmeHas nbib.

9.55 Hecywwne KOHCTPYKUMM, 3KCMAyaTMpyemble Ha OTKPbITOM BO34yXe, AOMXHbl WMETb
CMNIOWHOE MAaCCMBHOE CeYeHWe U M3roTaBnmMBaTbCs K3 OpycbeB, KPYrnoro neca, KneeHom
ApeBecuHbl unu LVL. KoHeTpykuum 13 6pycbeB unm Kpyrnoro neca cnepyet npoekTmpoBatb C
3a3opamy Mexay aneMeHTamu BHe 30H COeAMHEHN, KoTopble cnocobcTBylOT 60nee HbICTPOMY
BbICbIX2HWIO A PEeBECUHbI B MPOLLecce aKcnayaTauum.

B OTKpbITbIX COOPYXEeHUsXx HeoOXOAMMO WCMONb30BaTb CPEACTBa, nNpedoxpaHsiowme
LEPEBSHHbIE 3NIEMEHTbI KOHCTPYKLMIA OT NPSIMOro NnonaaaHns Ha HUX aTMOCCDEPHON Bnarm.

Ons 3awmTbl OT aTMOCEPHbLIX 0CAfKOB OTKPbIThbie FOPWU30OHTANbHbIE W HAKNOHHbIE FPaHu
OTBETCTBEHHbIX HeCylwux KOHCprKLI,VIVI cnepyet 3awmuaTtb 06I.IJI/IBKaMI/I, KOHCepBuMpyrowmnmmn
61o3aWnTHBIMM COCTaBaMK, KO3biPbKaMu 13 aTMOCCEPO- 1 KOPPO3MECTOKOro Matepuana.

9.56 OnopHble YacTu U y3N0Bble COEAUNHEHWNS1 HECYLMX KOHCTPYKUMIA, aKCchnyaTupyemble Ha
OTKPbITOM BO34yXe WAN B 30aHUAX C MOBbLIWEHHON OTHOCUTENbHOW BNaXHOCTbIO BO34yXa,
cnepyeT NpPOeKTMPOBaTb TakuM 06pasoM, YToObl KOHLIbI 31EMEHTOB Obliv NPOBETPMBAEMbBIMU U
VMEeNu MUHUMAanbHYIO Nnowanb KOHTakTa ¢ Metannom. He gonyckaeTcst UCNoNb30BaHUE FyXMX
MeTannuyeckmx 6awMakoB Mpu ONMPAHWN HECYLMX KOHCTPYKUMIA HA dOyHOAMEHT B OMOPHbIX
y3nax apok, pam u ap.

9.57 B Tex apaHusax, roe BO3MOXHO 06pas3oBaHMe KoHAeHcaTa Ha NOTONOYHbIX MOBEPXHOCTSX,
BEPXHME rpaHn HeCyLWMX KOHCTPYKUMIA (pepM, pam, apok 1 Ap.), Ha KOTopble OnNnpaloTCs NAnTh



NOKPbLITWIA, credyeT 3awmwatb [oCKamu TONWWMHON He MeHee 30 MM, KOHCEPBUPOBAHHbLIMU
HEBbIMbIBAEMbIMW WM TPYAHO BbiMblBAeMbiMM GMO3alUMTHBIMKM COCTaBaMu, C Nocnedytowen
YKNaOKoN MOBEpXy CaMOKNEWWENCH TepMeTU3VpytoWed NeHTbl UNU  MOLNNABASIEMOro
PYNOHHOT O r'MApPOU30NSILMOHHOIO MaTepuana.

YCTpOI7ICTBO €HO0B B COBMELWEHHbIX MOKPbITUAX HE O0MNYyCKaeTCA.

9.58 B orpaxpalowmx KOHCTPYKLMAX OTaniMBaeMblX 30aHWA U COOPYXEHUA OONXHO ObiTb
WCKJ/IOYEHO BarOHaKomnneHne B NpoLecce akcnayaTaunm.

B naHensix cTeH W nnuTax MNOKPbLITUIA B Clyyasx, NPeayCMOTPEHHbIX TEennoTEeXHUYEeCKUM
pacuyeToM, credyeT npedycMaTtpuBaTh UCMONb30BaHNe Napon3onsiLMOHHOMO COS.

Mpy MCNoONb30BaHWN ONS HaPY>XHOW OBWWBKM CTEHOBBLIX MaHenen OoTan/MBaeMbIX 3LaHui
NMapoHENpPOHMLAEMbIX — MatepuwanoB  Mexgay OoOwuBKOA 1 yTennuTenem  cnegyet
npeLycMaTprBaTh BEHTUNSALMOHHbIV NPOLYX.

9.59 lMapousonauuio orpaxgarlmx KOHCTPYKLUWA cnegyeTt npegycMaTpmBaTtb U3 PYNOHHbIX U
MNeHoYHbIX MaTepuanos. [py 3TOM NapoOW30NSLMOHHBIA CNOW AONXEH ObiTb CMAOWHBLIM ©
HernpepbiBHbIM (PYJIOHHbIE MOMOTHMUWA CKIEMBAIOT, MIEHKW CBapuBaloT WAW CKIEMBAIOT) U
yKNaabiBaTbCs MEXAY KAPKaCOM U BHYTPEHHE 0BLIMBKOM.

9.60 BeHTunupoBaHve NaAnUT NOKPbITUS MOA PYNOHHYIO KPOBIIO LOJXHO OCYIECTBAATHCS Yepes
NpoAyxu, CNeunanbHO YCTpanBaeMble MeXy Hapy>XHO 0OWMBKOA 1 yTENIUTENEM.

B nantax nokpbITUS NOA KPOBMO U3 BOJHUCTbLIX TUCTOB, MPOGUAMPOBAHHOrO METaNIMYeckoro
HacTuna Takue Npomyxu He ycTpamBarT. KapHW3HbIA y3en AONXEeH NpoekTUpoBaTbCs Tak,
4yTOBbl HAPYXHbIN BO3OYX UMen cBOBOAHBIA JOCTYN NOA KPOBefbHble NUCThl. He monyckaetcs
3aKpbiBaTb CHapyXu NOAKPOBENbHOE MPOCTPAHCTBO OT 3a4yBaHUS CHEra ¢ MoMOoLbIO rpebeHok
6e3 ocTaBNEHUS MPOLYXOB AN BEHTUNSLMN.

9.61 He ponyckaeTcsl yctaHaBnMBaTh NaHenu Ha oyHLAMEHT (LOKO/bHYO CTEHOBYIO NaHenb)
6e3 NpokNaaku ruapon3onsaLUMOHHOrO CNos, FepMeTU3aumnmn n yTenneHns Weos Mexay HUMN.

9.62 B uenax npenoxpaHeHMs HapyXHblX CTEH OT HAMOKaHWs, paccTosiHMe OT OTMOCTKM [0
HM3a naHenei [LONXHO ObiTb He MeHee 40 cM, a BbIHOC KapHM3a (CBeC KpoBnv) npu
HeopraHn3oBaHHOM BOO00TBOAE — He MeHee 50 CcM.

10 MNo>xapHo-TexHun4eckmne TpeboBaHUSA K KOHCTPYKLUMAM
N3 ApeBeCUHbI

10.1 B cnyyasx, npeaycMOTPEHHbIX MNPOTUBOMOXAPHbIMK TpeboBaHUSIMW AENCTBYOWMNX
HOPMaTUBHbIX AOKYMEHTOB, LEPEBSHHbIE KOHCTPYKLMU LOMXHbI ObiTb 3anpoeKTUpPOBaHbl U
BbIMONMHEHbl C MNPEenenoM OrHecToMkoCTWM W rokasaTeneMm MoXapHoW onacHocTH,
pernameHTUpyeMbIM1 3TUMK TPeboBaHUAMU.

Mpenen orHeCcToNKoCT U

10.2 lNMpenen OrHecToOMKOCTV OMpenenstoT no Metonam, yctaHoBneHHoiM TOCT 30247.0 u
FOCT 30247.1.

10.3 [onyckaetcs npenen OrHeCTOMKOCTM  OEPEBAHHbIX  3EMEHTOB  KOHCTPYKLIMIA
yCTaHaBNMBaTb pacyeTHbIM MyTeM Ha OCHOBE 3aKOHOMEPHOCTEN 0ByrnmBaHUs U Nporpeea Ux
CeyYeHnn B YCNOBUSAX CTaAHOAAPTHOro TEnnoBOro BO3AeincTBus, pernameHtupyemoro OCT
30247.0, n ¢ y4eTOM MNpenesnbHbIX COCTOSHWUA MO OrHECTOMKOCTU, pernameHTupyembix TOCT
30247.1.

10.4 OCHOBHbIMMK 3aKOHOMEpPHOCTAMMN, HeobXxoaMMbIMU NS pacyeTa npenenos OrHECTOWKOCTH
OepeBAHHbIX KOHCprKLWII7I, ABNAKOTCA:

- Temnepartypa Hayana obyrnneaHvsi 4pPeBeCcUHbl, koTopas cocTtasnsieT 270°C;

- AOCTMXXEHMe 3TOIN TeMmnepaTypbl HA MOBEPXHOCTU OPEBECUHbI Yepe3 4 MUH Mocnie Havana
CTaHOapPTHOro TenioBoro BO3AENCTBIS Noxapa;

- YCNOBHasi CKOPOCTb 0OYyrnuBaHmWs (CKOPOCTb MepeMelleHnst (POoHTa 06YyrnMBaHus),



BK/OYAKOWASA BNMSIHWE YrOBbIX 3aKPyrneHun, KOTOPYK ONs OPEeBECUHbl XBOWHbIX MOpPOA
cnenyeT NpyHMMaTb MNOCTOSHHOM, paBHON 0,7 MM/MUH;

- CHWXEeHMe TeMmnepaTypbl [OPEeBecUHbl Mo runepbonMyeckoMy 3akoHy 3a (POHTOM
obyrnneaHus.

10.5 MNpu pacuyete Ha OrHECTOMKOCTb CNedyeT yuYMTbiBaTb TONbKO MOCTOSHHbIE U BPEMEHHbIE
LNNTENbHbIE HArpPy3Ku.

10.6 Bcnenctene HepaBHOMEPHOro pacnpefeneHns Temnepatyp rno CeYeHmo ApeBecuHbl 3a
(PPOHTOM OBYrNMBaHMS MpPU OMPELENEeHNN FeOMETPUYECKMX Pa3MepPoB CeuveHus B noboi
MOMEHT BPEMEHM OFHEBOr0 BO3AENCTBUS cnegyeT WUCKMIYUTb CNOA ApeBeCUHbl, neperpeTon
Bbiwe 100°C, opeBEeCUHbI C yYeTOM YrI0BbIX 3aKPYyTr NEHWIA TOJUMHOW 7 MM.

10.7 PacyeTHOe conpoTuBneHne OpEeBECUHbI B YCNOBUSIX Noxapa Ry BbIYUCASAIOT No oopmyne
Rn = Rﬂmmﬁr}"m, (94)
rne m,,=0,8 —c yyeTom namtenbHocTy noxapa ot 15 o 120 MuH;

Ym=1.

10.8 Pacuyetr Ha npOYHOCTb B YCNMOBUSIX MOXapa BbIMOMHAT MO MeTo4y 3 EKTMBHOIO
CEYEHNS, YMEHBLWEHHOMO C y4eTOM OOYr NMBaHMS, BKOYASA BIMSHUE YrNOBbLIX 3aKpyrneHui, 1
neperpetoro cnos apesecuHbl (10.6).

10.9 MNpenen OrHeCTONKOCTN Y3N0B COEAMHEHWS 3NIEMEHTOB M OMOPHbIX Y3/10B OEepPEeBAHHbIX
KOHCTPYKUMIA, B TOM YWACNE C MPUMEHEHVEM METaNNNYECKNX N HEMETaNINYecKnx metanen n
9NEMEHTOB, A0NXEH BbiTb He HUXe TpebyeMoro npenena OrHeCTONKOCTU KOHCTPYKLMW U Y3108
B LIE/IOM.

MoBblweHne npenena OFHECTOWKOCTHN OepeBAHHbIX 3/1EMEHTOB KOHCTPYKUMM W Y3/10B UX
coeguHeHnsa pocturaetTcsa nytem yBennyeHus pa3MepoB UX Ce4dYeHus, NpuMeHeHunsa cpencts
orHe3awnTbl uMnym  TENNOU3ONTNPYHOWMX MaTepunanos w” O6HI/ILJ,OBOK, B TOM 4ucne wum3
nmnnomaTtepnanos.

10.10 ObecneyeHvne Tpebyemol OrHECTOWKOCTW MeTaNIM4eckmx 37eMEHTOB KOHCTPYKUMU ©
Yy3/10B COEAUHEHNS1 3NIEMEHTOB KOHCTPYKLMM, BbINMONHEHHbLIX C MPUMEHEHWEM MeTannyeckux
3aknagHbix getanei, MoXeT ObiTb LOCTUrHYTO CPEACTBAMU, aHANOrMYHbIMK yKasaHHbIM B 10.9.
Mpy aTOM TEMnepaTypa MeTania B MecTax ConpUKOCHOBEHNWS C APEBECUHOM, BO U3bexaHue ee
BO3ropaHusi K MOMEHTY BPEMEHU, COOTBETCTBYIOWEMY TpebyeMoMy npenesny orHecTonkocTu, He
[onxHa npesbiwatb 270°C.

10.11 lNMpwu onpeneneHnn OrHeCcTOMKOCTU COeANHEHUA HA BKIEEHHbIX CTEPXHSX, BCNeACTBME
HepaBHOMEPHOro pacrnpeneneHnsi Temnepartyp, PaccTosHMe OT rpaHuubl 0byrnMBaHWs n0
KNeeBoro wea MexXay [OPEeBEeCUHOW U BKJIEEHHbIM CTEPXHEM B 30HE pacyeTHOl TnyOGuHbI
BK/JIEMBAHMS K MOMEHTY BPEMEHW, COOTBETCTBYIOWEMY TpebyeMoMy npeneny OrHecToMKoCTH,
IONXHO ObITb He MeHee 20 MM.

10.12 B KOHCTPyKUMSIX COCTABHOFO MM KOPOBYATOro CeYeHUsi OTKPbITble (He3aMKHYTble)
3a30pbl MEXAY LENbHbIMW 3IEMEHTAMN CEYEHNS HE AONXHbI NPEBbIWATL 7 MM, @ 3a30pbl 6onee
7 MM JOMXHbl OblTb 3aMKHYTbl MPOLOMbHBIMK AvadhparmamMn TONwWUHOW, obecneunBatower
HepacnpocTpaHeHVe OrHs B 3a30p B TeYeHne BpeMeHn TpebyeMoro npenena orHecTOMKoCTH.

Mo>xapHasa onacHOCTb KOHCT PYKLLUIA

10.13 [lokasaTenem noXapHON OMacHOCTM KOHCTPYKUMWA SBNSETCSH Knacc WX MNoXXapHOoMn
onacHocTu, KoTopow cneayet onpenenate no FOCT 30403.

10.14 [peBecuHa ABNSETCA roptoynM mMatepuanoM. HesawmweHHas OpeBecuHa OTHOCUMTCS K
Knaccy MnoOXapHOW OMacHOCTU 3NeMEHTOB KOHCTpykumn K3, HesaBucuMoO OT BpPEMEHU
BO3MENCTBMSI OFHS U TpebyeMoro npenena ux orHeCTONKOCTH.

10.15 CHuXeHne noxapHoi onacHOCTU (MOBbIlWEHNE Knacca noxapHon onacHoctu o KO, K1,
mnn K2) 21eMEHTOB KOHCTPYKUMM W3 LOPEBECUHbl [OCTUraeTcsl MNPUMEHEHWEM CPELCTB
orHesawmTbl. HekoTopble N3 CPEACTB OrHe3almTbl, 0COBEHHO KOHCTPYKUMOHHbIE, YBENNYNBAIOT



npenen orHecToMKOCTN KOHCTPYKLIWIA.

10.16 B «kayectBe oOrHesawmTbl AN OPEBECMHbl A8 OPEBECUHbl crefyeT MNpUMEHATb
orHesawmTHble coctasbl (nanee — OC) | n Il rpynn orHe3awmTHON 3¢pPEKTUBHOCTU, KOTOPYIO
onpenenstoT  NyTeM  ManoMacwTtabHblx  nabopaTopHbIX  WCMbITAHWA, &  Takxe
cepTuuLMpoBaHHble cocTaBsbl, obecnedmBaollme TpebyeMmblii Knacc MOXapHOW OMacHOCTM
3aWmwaemMblx KOHCTPYKUMUA, NMOATBEPXAEHHbIA MYyTEM MPOBEAEHNS OrHEBbIX WCMbITAHWA Ha
Nno>apHyto ONacHoCTb.

10.17 [HaHHble Ons onpeneneHus nokasatene NoXapHOW OMacHOCTU KOHCTPYKUMIA Mpu
WCNONb30BaHNN KOHKPETHbIX CPEenCTB OrHesawmTbl AOMXHbl NPenocTaBNsaTb MNOCTAaBLUMKN
CpPenCcTB OrHes3almnThl.

10.18 MMpumeHenne KJIOK BO MHOrMX cnyyasix CBS3aHO C BbICOKMMMW TpebOBaHMSIMU K WX
BHEIWHeMY BMAY, MOSTOMY OrHe3alWTHbIE COCTaBbl B STUX Cly4YasX A[OMXKHbI COXPaHSATb
€CTECTBEHHYIO0 TEKCTYPY APEBECUHDI.

10.19 lMpwu Boibope OC cnepyeT yunTbiBaTb AaHHbie 0 HEOOXOOUMOCTU WX NEpuoLUNYeckoit
3aMeHbl NN BOCCTAHOBMIEHUS U O HEOOMYCTUMOCTU MX MPUMEHEHUS B MECTax, UCKMoYaowmx
BbIMONHEHNE 3TUX onepaunii, a Takxe TpeboBaHns 06 MX COOTBETCTBMM HOPMaM MPUMEHEHUS
OTAEe/0YHbIX MaTePManos.

OrHesalwnTHbIE COCTaBbl
10.20 B 3aBucmmocTm o1 coctasa v ceoiicTe OC noapasfnensior Ha cnegyowme Buabl:

-= Nnaku orHesawuTHble, obpasyolume Ha 3alMaeMon MOBEPXHOCTM TOHKYIO HEMpo3payHyto
NNEHKY;

- Kpacku orHesawmTHble, obpasyiowme Ha 3aWwyaemMoin NOBEPXHOCTW TOHKYIO HEMPO3payHyto
NNEHKY;

- nacTbl, 06Ma3kn orHesalwmTHble, 00pasyolwme Ha 3almiuaeMoli NOBEPXHOCTM CO NOKPbLITUS
60/bLIel TOMWMHBI, YeM NaKW 1 KPacKu;

- COCTaBbl NPONNTOYHbIE, B TOM YCne OFH86I/IO3aLIJ,I/ITHbIe;

- CcOCTaBbl KOMOMHMPOBAHHbLIE OTrHE3aWWTHbIe, NpeacTasnsowme cobor KOMMNEKC 13 2 uam
6onee Bupos OC, HaHeceHWe KaxHOOro W3 KOTOPbIX Ha 3alyMwaeMyld MOBEePXHOCTb
OCYILECTBNAOT NOCNeaoBaTeNsHo.

10.21 B 3aBucumocTn ot ycnosui skcnnyataumm OC no npegHasHayeHuo noapasaensior Ha
cnepyowme:

- Ha OTKPbITOM BO34YyXe UK Mo HABEeCOM;

- B 3aKpbITOM HEOTaNIMBaeMoOM NMoMeLeHNN;
- 3aKpbITOM OTannmMeaemMom noMeLleHnun;

- MHbIX cneunanbHO OroBOPEHHbIX YCNIOBUAX.

10.22 OC, B 3aBMCMMOCTM OT YCTOWYMBOCTM K BO3AEWCTBMIO arpeccuBHbiXx (PakTopoB,
noapasnensior Ha CTONKNE N HECTOWMKME K arpeccrBHON cpeae.

10.23 NMponutoyHbie OC noapasaenstoT Ha CoCTasbl, MPeAHa3HaYeHHble 015 NOBEPXHOCTHOM 1
rny6oKoi NponmTKu.

10.24 K npumeHeHuio ponyckaiwtca OC, KoTopble MpOWAM B YCTAHOBAEHHOM nopsake
CepTUUKALMIO 1 MONHOCTbIO COOTBETCTBYIOT TPEOOBAHMSM TEXHUYECKOW LOKYMEHTALMN.

10.25 HaHeceHne OC ocCywecTBASIOT Ha MOLTOTOB/EHHYO MOBEPXHOCTb 06bHEKTOB
OrHe3awmTbl ¢ COBN0AEHNEM YKA3aHHO TEXHONOIMW 1 yCcnoBuii HaHeceHns. HaHeceHuns OC Ha
NOBEPXHOCTHU, paHee 06paboTaHHbIE NPOMUTOYHBIMI, NTaKOKPACOYHLIMM U LPYT MM COCTaBaMm, B
TOM yncne OC ppyrux Mapok, LonyckaeTcs npu NofoXUTENbHbIX pe3ynbTaTax nccnenoBaHuii
Ha X COBMEeCTUMOCTb.



10.26 OC ponyckaetcss NpUMEHATb C MaTtepuanamu (OOMNOMHUTENbHBIMUA  MOKPbITUAMM),
obecrneuvBalowmUmMn  NpugaHMe O0eKopPaTMBHOIO BUAA WAM  aTMOCHEPOYCTONYMBOCTM
OrHe3awmMTHOMY cnoto. B aTtom cnyyae orHesawmTHble XapakTEPUCTUKU OONXHbI ObiTb
onpeneneHbl AN  CUCTEMbl (OrHE3alWMTHbIA  CMOW  MMIOC  MOBEPXHOCTHBLIA  Cnow), a
pPEKOMEHOYEMbIA MOBEPXHOCTHbIA MaTepuan ykasaH B TEXHWYECKOW [OKYMeHTauuu Ha
CPEeACTBO OrHe3aWwmnThbI.

10.27 OC, cpok cnyx6bbl orHesawnTHo 06paboTkn KoTopbiMM ycTaHoBneH 6onee 1 ropna,
LOMXHbl BbIAEPXUBATL WCMbITAHWS Ha YCTOMYMBOCTb K cTapeHuto. KOHTponb kavecTsa
BbIMOTHEHHbIX pa60T BK/IlO4aeT NpPoBEepPKY COCTOAHUA OFHGSaLLI,I/II.LI,eHHOVI NOBEPXHOCTH (Hanmqme
LedekTOB U MOBPEXIOEHWUIA), COBNOAEHUS TEXHONOrUW HAHECEHMWS, KAYECTBEHHYIO OLIEHKY
OrHe3alwmTHOR 06paboTKu.

MpunoxxeHne A Knaccnpukaums KieeHon ApeBeCUHb

A.1 IK nogpasnenstoT (knaccmduumpyoT) MO OCHOBHbIM NPU3HaKaM:
- PYHKLMOHANbHOMY Ha3HaYEeHWIO;

- YCNOBUSAM 3KCryatauum;

- CPOKY Cnyx6bl.

A2 Mo dyHKuMoHanbHOMy HasHaveHuo K nogpasgoensioT Ha Knaccbl C Y4eTOM YpPOBHS
OTBETCTBEHHOCTU 3OaHuii n coopyxeHunn cornacHo OCT 27751 wn Bmpa un nponeTa
KOHCTPYKLWA.

XapaKTepVICTI/IKVI KniaccoB (PYHKUMOHANbHOrO Ha3HavyeHus npuseneHbl B Tabnuue A.1.

Ins Pa3/NYHbIX 3JIEMEHTOB 34aHun NPUMEHAIT pa3/indHble KnaccCbl ('pyHKLI,I/IOHaJ'IbHOFO
Ha3Ha4yeHwus.

Tabnuua A.1
O6o3HaueHve
Knacca
Obwas xapakTepuctumka knacca
PYHKLNOHANbHOTO
Ha3Ha4YeHns
1a Hecywme koHcTpykumm ¢ nponetamu 6onee 100 M; MauThl 1 6alHK BEICOTOM
6onee 60 M
Hecywwme KOHCTPyKUMM [ns 30aHWA  My3eeB, CrOPTUBHO-3PENULLHBIX
1 06 bEKTOB 1 TOProBbIX NPEANPUSITUA C MACCOBbIM HAX0XAEHMEM Noael, a
16 Tak>Xe CoopyXeHuii ¢ nponetamm 6onee 60 M ona KOHCTPyKumin n3 OK n 40
M — U3 LEeNbHON ApeBECWMHbl M LPEBECHbLIX MaTepuanos; Madyt n HaweH
BbicoTOl 6onee 40 m.
23 Hecywme koHCTpykumm ntobbix hopM, He Bowelwme B knaccol 1a, 16, 26 n
3.
2 KOHCTpYKUMM CTEH 30aHUIA U COOPYXEHWUIA Pa3NNYHOrO Ha3HaYeHNs, He
26 Bowegwme B 3 knacc. KOHCTPpyKLUUM NOKPBLITUIA 1 NEPEKPLITUIA NponeTamMm
no7,5m
KoHcTpykumm Tennuu, napHUKoB, MOBUNbHBIX 3aaHuii (c6opHO-pa3bopHble
3 N KOHTEWHEPHOro TUMA); CKNafoB BPEMEHHOro comepxaHus; ObITOBOK
BAXTOBOr0 NnepcoHana v Apyrux nofobHbIX COOPYXEHWA C OrpaHnYeHHbIMU
cpokamm cnyx06bl 1 NpebblBaHWS B HUX IOAEA.
MpumeyaHune
O6bekTbl C BLICOKAM YPOBHEM OTBETCTBEHHOCTW, MPW MPOEKTUPOBAHUW N CTPOUTENLCTBE
KOTOPbIX MCMONb3YIOTCA MPUHUMMUANBHO HOBblE KOHCTPYKTMBHbIE PELIEHUs, He npolealmve
NMpoBepKYy B MPaKTWKe CTPOMTENbCTBA M 3KChayatauuu, LONXHbl ObiTb OTHECEHbl K Knaccy
PYHKLMOHANbHOro HasHayeHus 1a
LOnsa coopyxeHun 1-ro knacca, nMpu  MNPOEKTUPOBAHUN  KOTOPbIX  MCMOJSIb30BaHbI
HeanpobypoBaHHblE paHEE WM HEOCBOEHHbIE NPOU3BOACTBOM KOHCTPYKTUBHbBIE PELIEHWS UK
LN KOTOPbIX HE CyllecTByeT HaAeXHblX MeTOLOB pacyeta, HeobXoOMMO WCMo/b30BaTh
JaHHbIE 9KCMEPUMEHTaNbHbIX NCCNEAOBAHNA HA MOAENSAX U HATYPHbIX KOHCTPYKUMSAX.




A.3 B 3aBMCMOCTM OT YCNOBUIA 3KCMyaTaLmm, KOHCTPYKLUMM OTHOCAT K rpynnaM aKkcrnayaTaumu,
yunTbIBAIOWMM 3KCMyaTaUMOHHble napaMeTpbl OTHOCUTENIbHOW BRaXHOCTWU, TemnepaTypsbl
BO3OyXa B 30HE PAacroNIOXEHUs KOHCTPYKLMIA, XapakTepHble YCMoBWsS akcnnyatauun (B
3aKPbITbIX UK OTKPBITBIX YCNOBUSAX).

OnpeZensiowmM napaMeTpoM SBNSETCs aKCrnyaTauMoHHas BNaxHOCTb ApeBecuHbl (Tabnvua
1), KOTOPYIO YCNOBHO MOXHO MPUHSATb PaBHOM PaBHOBECHOM BNAXHOCTW APEBECUHbBI (PUCYHOK
A1)

YyeT KnaccoB YCNOBMWIA 3KCMAyaTauMU OCYLLECTBASETCA LN Ha3Ha4YeHUs KO3PPULMEHTOB
ycnoBusi paboTbl K pacyeTHbIM COMPOTUBNIEHMSIM APEBECUHDI, BbiGOpa TWMa KNees 1 3aluMTHbIX
MaTepuanoB Mpu MPOEKTUPOBAHMM KOHCTPYKUMIA, a TakXe ONs Bblbopa CUCTEMbl KOHTPONS
KayecTBa Npu N3roTOBNEHUN KOHCTPYKLMWIA.
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Temneparypa, "C
PucyHok A.1 — [luarpaMMma paBHOBECHOW BNTaXHOCTU ApPEBECUHbI

A.4 TlpuMepbl yyeT KNaccoB YCNOBWUIA 3KCMyatauuv Mpy NPOEeKTUPOBaHUM U WM3rOTOBAEHWM
KOHCTpPYKLWMIA NpuBeAeHbl B Tabnuue A.2.

Tabnuua A.2



Knaccbl n
. OMNOJIHUTEeNbHAasA
ycnosum XaDaKTEPUCTHKA OcobeHHOCTU yueTa
aKcnnyaraumv P . P KnaccoB npu pacyete ([pumevyaHus
) . yCcnoBui aKcnayatauumm KOHCTPYKLMIA
HOBHON| NoA- .
CHOBHOW oA KOHCTPYKLMN
Knacc |Knacc
Mpun cyxoM pexnme nomeLeHun ¢
1A OTHOCUTE/IbHOWN BNAaXHOCTbHO
BO34YyXa B OTOMUTEbHbIA CE30H
1 mMeHee 40 %
Mpwn cyxoM pexume noMeLLeHni -
dkcnnyataumoHHas
OTHOCUTE/IbHAs BNAaXHOCTb
16 - ) BNIAXXHOCTb APEBECUHbI
BO3AyXa B OTOMUTE/IbHbI CE30H OT| npesbiwaeT 12%.7, = 1
40 1o 50% o=
2.1 [Mpn HopManbHOM pexume
2 ’ roMeLLeHni
29 [Mon HaBecoMm B CyxoW 30He
) BNaXHOCTH
3.1 Mpw Bna>xxHoM pexunme OkcnnyaraumMoHHas
3 ) oTannMBaeMbliX NOMeLEeHWA BNaXHOCTb APEBECUHbI | [MpyumeHeHMe
3.0 | MoA HaBecom B HOpManbHov 3oHe HE MPEBbILIACT 15%.75 = KOK He
) BNAXHOCTHN 0,9 jonyckaercs
4a.1 Mpn MOKPOM pexunme
) aKcnayaTaumm noMeLieHui
Mpun NCKYCCTBEHHbIX
dkcnnyaraumoHHas
4a.2 TEnnoBbIOEeNeHNsX B
BNaXXHOCTb APEBECUHbI
4a HeoTanMBaeMbIX MOMELLEHNAX A
n — He npesbiwaeT 20%.7; =
0[1 HABECOM BO BIaXXHOW 30He
4a.3 A 0,85
4 BNAXHOCTUN
4a.4 B oTKpbITbIX aTMOCHEPHDIX
] yCNOBUSIX
46.1 Mpwn KOHTaKTE C FrPYHTOM okcnnyataumoHHas
BNaXXHOCTb APEBECUHbI
46 o
46.2 B Bone MoXxeT npesblwaTb 20%
.7, =0,75

A5. HeobxonnMble Mepbl No oBecrneyeHuto [LONrOBEYHOCTW KOHCTPYKLMIA

30aHUA 1

COOPYXEHUA C Y4eTOM KOHKPETHbIX YCNOBMWIA aKCniyaTauuvm MnpoekTUpyeMblx 0O6bEeKToB, a
TakXe pacyeTHble CPOKU WX CNyXObl NOMXEH ONPeAensiTb reHepasbHbii MPOEeKTUPOBLUMK MO
COrN1acoBaHMI0 C 3aKa34rkoM. [puMepHbIe Cpoku cryk6bl COOPY>XEeHUIA NprBEAEHbI B Tabnvue

AS.

TabnuuaA.3

MpnmepHbIin
HaumeHoBaHMs 06beKTOB cpoK
cnyxo6bl,
net
BpeMeHHble 3p0aHUsi 1M COOPYXeHUst (BbITOBKU CTPOUTENbHBLIX pPaboymx U He
BaXTOBOro NepcoHasna, cknagbl BDEMEHHbIE, NeTHUE NaBWU/IbOHbI U T.M.) 6oneel0
CoopyxeHusi, akcrnnyaTpyeMble B yCNOBUSIX CUNIbHOAr PECCHBHbBIX Cpeq, (COCyAbl U He MeHee
pesepByapbl, TpybonpoBoabl NpeanpusaTuii HedpTenepepabaTtbiBatoweli, ra3oBol o5 1
N XUMNYECKOW MPOMbILLIEHHOCTW, COOPYXEHUS B YCNOBUSAX MOPCKOW Cpedbl 1 T.M.)
34aHus 1 COOpYXEHUSt MACCOBOI0 CTPOMTENLCTBA B 0ObIYHbLIX YCNOBUSX He MeHee
aKcnayataumm (34aHns XUnnwHo-rpaxaaHckoro v NpoM3BoACTBEHHOIO 50
CTPONTENbCTBA)
YH/KanbHble 302HUS W COOPYXEHUS (34aHWS OCHOBHbIX MY3€€B, XPaHUnuLy
HaUMOHalNbHbIX W KYNbTYPHbIX LEHHOCTEN, npousBedeHuss MOoHyMeHTanbHoro| 100 wu
UCKYCCTBA, CTaAMUOHbI, TeaTpbl, 34aHNs BbiIcoTon 6onee 75 M, bonblenponeTHole| 6onee

COOPYXEHUs 1 T.M.)




MNpunoxeHne b JonosHUTeNbHbIE TPEOOBAHUA K
KayeCcTBY OpeBeCUHbI

B.1 K ppeBecvHe UENbHOAEPEBAHHBIX 3NEMEHTOB U CNOSIM KJIEEHbIX KOHCTPYKUWUA Kpome
TpeboBaHuin TOCT 8486 Ha nunomatepuanbl xBoWHbiXx nopon n FTOCT 9463 Ha Kkpyrible
necomaTtepuanbl cneayeT NPeabsSBATb AOMNONHUTENbHbIE TpeboBaHMS:

a) WMpUHa roAnYHbIX CNIOEB B APEBECUMHE 3N1eMEeHTOB U cnoeB knaccos K26 n K24 gonxHa 6biTb
He 6onee 5 MM, a cogepXaHue B HUX NO3L4HeR OpeBecuHbl — He MeHee 20%;

6) B CNOsAX KNeeHbIX N3rmbaemblix N PacTSHYTO-U30rHYTHIX 3N1EMEHTOB 1-ro 1 2-ro copta mnm
KNaccoB NPOYHOCTM He Huxe C24 nns kpaiHen pacTsaHyTOM 30Hbl (Ha 0,15 BbICOTbI ceyeHuns) n
B LIeNIbHOIEPEBSIHHbIX 3/1IEMEHTAX TOJWMHOM 60 MM 1 MeHee, paboTatowmx Ha pebpo npu narubde
UMW Ha pacTaXeHune, He aonyckaeTcs cepauesnHa.

b.2 B koHcTpykumax us K ¢ nmcnonb3oBaHWeM BKIEEHHbIX CTEPXHEN CMoAX He OOMyCTUMbI
KOMMNeHcauMoHHbIe Mpopesi.

[MpnnoxxeHne B ®Pn3NKo-MexaHn4yeckne XxapakTepuCcTukmn
KJIeeHOW OpeBeCUHbl U3 ApeBeCUHbl COCHbI, el U
ApeBeCuHbl N3 04HOHaNpaBJ/1IeHHOr o WwnoHa LVL

B.1 BennumHy HOpMaTUBHOIO CONMPOTUBNEHNs MaTepuanos R, MIMNa, onpenensioT ns ycnosms
R = RBP (1 -1,65v), (B.1)

roe RBP — BenuumHa BpeMeHHOM NPOYHOCTM MaTepuana (cpeaHee 3HayeHue pacrnpeneneHus),
MMa;

vV — KO3 pUnLMEHT Baprauum nokasarenem NPOYHOCTK NO AaHHbIM MCNbITaHWI;

1,65 — KBaHTUNb B npeanonaraeMoil CTaTUCTUYECKOM COYHKUMM pacnpeneneHus c
obecneyeHHoCcTbI0 0,95, LNs KOTOPOI ONpeaenseTCcs HOPMaTUBHOE COMPOTUBIIEHUE.

BpeMeHHble M HOpMaTUBHbIE COMNPOTUBMIEHUS YCTaHaBAMBAIKOT WUCMbITAHUAMU NPU peXume
HarpyxeHus A (Tabnuua 4) npy BNaxHocTn LpeBecuHbl 12 %.

B.2 [Ina opeBecuHbl COCHbI U €11, OTCOPTUPOBAHHON MO COPTaM, BPEMEHHbIE M HOPMATUBHbIE
CONPOTMBNEHUs NpuBeeHbl B Tabnuue B.1. a ons LVL — B Tabnuue B.2.

TabnuuyaB.1



R" R
Bua HanpsixXeHHOro R™ Mna, snemenTos R—.:p §
COCTOSIHUS KNACCOB/COPTOB + , MMa, uncTton
K26/1 K24/2 K16/3 ApeBeChB
1 U3runb:
a) Npwv Harpy>XeHnm KPOMKHM 26 24 16 —
36 33 22
6) Npu Harpy>xeHuy nnacTu 30 27 20 o7
42 37,5 28 80
2 Cxatune BOO/ib BOMIOKOH 25 23 15 33
33 31 20 44
3 PacTaxeHue Boonb 20 15 . 60
BOJIOKOH 34 25 100
4 CkanblBaHue BOONb 3.6 3.2 3.2 4,56
BOJIOKOH 6 5 5 7

MpumeyaHns

1 Pasmepbl nonepeyHbIx CeveHuii NCnbITbiIBAEMbIX 06pa3L0oB NuioMaTepranos NPUHNUMAOTCS B
COOTBETCTBMU C UX TOJIUMHON NO COPTaMEHTY.

2 BpeMeHHble conpoTuBieHNs cnenyeT onpenensTb No pesynbTaraMm UCMbITaHWIA COrnacHo
OeiCTBYIOLWMM HOPMaM.

3 [lMpoyHocTb OpeBecuHbl BpYyCbEB U KPYriblx necomMaTepuanoB [LOMyckaeTcs OLEeHUBaTb
BM3yanbHO NO COPTOOOPA3YIOWMM NPU3HaKaM 1 LOMNONHUTENbHBIM TPeboBaHNAM NPUNOXEHUS
r.

4 TpOYHOCTb CNOEB KMEEHbIX KOHCTPYKUMA N SNEMEHTOB LeNbHOLEPEBSHHbIX KOHCTPYKLUNNA,
CPOLUEHHBIX MO ANMHE Ha 3yOYaTblii WM, NPU UCTIBITAHMSIX HA U3rMb 1 Harpy>XeHun no nnactu
JonxHa ObiTb He HUXE 3HAYeHWi, yKkadaHHbIX B MyHKTe 16 Ans COOTBETCTBYIOWEro knacca
(copTa).

B.3 [1ns 6pyca MHOroCNnoMHOro KneéHoro 13 ogHoHanpasneHHoro wnoHa LVL BpeMeHHble u
HOpPMaTUBHbIE CONPOTUBNEHUNS NPYBEAEHbI B Tabnuue B.2.

TabnuuyaB.2

R"/ RBP, MMMa,
Ne ONs COPTOB /KNaccoB NPOYHOCTM
an. HanpsixeHHoe cocTosHue LVL
1/K45 2/K40 3/K35
1 |Msrub 45/61 40/53 35/47
2 |CxaTtwme B NNOCKOCTM NUCTA BAOJIb BOMOKOH 37/49 35/47 32/42
3 |CxaTtume B NNOCKOCTM NUCTa NONEPEK BONOKOH 6,0/8,8 5,8/8,5 5,6/8,2
4 |CxaTue 13 NNoCKOCTM NUCTa Nonepek BONOKOH 3,0/4,4 2,8/4,1 2,8/4,1
5 |PactsaxeHue Boonb BONOKOH 38/51 36/49 34/46
6 |PactsaxeHue nonepek BONOKOH B NAOCKOCTM NNCTa 0,9/1,4 0,91,4 0,91,4
7 CkanblBaHve BOOJIb BONIOKOH MNOMNEPEK MIOCKOCTM 4.9/7.0 4.7/6.8 47/6.8
nicta
8 |CkanbiBaHme BOOMb BOMIOKOH B NMAOCKOCTY NUCTa 3,8/5,3 3,6/5,0 3,4/4,7

B4  ®usmko-mexaHuyeckne  XapakTepUCTVMKU  KOHCTPYKLUMOHHBIX  MUIoMatepuanos,
yCTaHOBNEHHbIE AN Knaccos npoyHocTn C14, C16, C18, C 20, C22, C24, C27, C30, C35, C40,
C45 n C50, npuseaeHbl B Tabnumue B.3.

TabnuuyaB.3



HawnmeHoBaHue cBOWCTB

0Ob603Ha-
yeHwune

3Ha4yeHuns CBOMCTB O1s KNaccoB NPO4YHOCTN

mMonoynsa cosura

CBOVCTB C14|C16|C18|C20|C22|C24|C27|C30|C35|C40|C45|C50
MpoyHocTu, MlMa
HopmaTtumsHoe 3HayveHne
npwv narube, 5% -Holi Ry, w 14116 |18 (20 (22 |24 |27 |30 [ 35|40 | 45 | 50
KBAaHTUb
Moayns ynpyrocTtu, ['Ma
CpenHee 3HauyeHue
MOAYNSA ynpyroctu npu Eo,cp 718191951011 11,512 (13|14 | 15 |16
nsrnbe
HopmaTuBHOoe 3HauyeHne
moaynsa ynpyroctu, 5% - Ep, « 4,7|5416,0/64)|6,7(7,4|8,0|8,4|8,7(9,4(10,0{10,7
Hbl1 KBAHTUIb
MnoTHOCTH, Kr/M3
HopmaTtunBHOe 3HaveHne
MAOTHOCTWU, 5% -HbIN My 290(310(320|330(340(350|370|380(400(420| 440 |460
KBAHTU/b
Sﬁfi';iij”a”e“”e rep  |350|370|380|390|410[420|450|460|480|500| 440 |460
MpouHocTK, MMNa
Pacraxenue aonb Rp.w | 8 [10|11|12[13]|14 |16 |18 |21 |24 |27 |30
BOJIOKOH AOpeBeCUHbI
::ﬁ;if“”e nonepek | Rigo.w |04]05/05(05(05/05[06(06/06[06]06 |06
Cxxatuve BoONb BONOKOH Re, u 16 |17 (18|19 |20 (21 (22 |23 |25 (26 | 27 | 29
Cxatue nonepek Reoo,n |20(22(22(23|24(25(26(27|28 2923132
BOJIOKOH
S;;;fc';am"e BAROTIE Re.w |17]18]20(22|24|25|28(|30(34(38][38 |38
Xecrtkoctu, [Ma
CpenHee 3HavyeHne
MoAynsa ynpyroctu Ego, cp 10,23|0,27|0,30|0,32|0,33|0,37|0,38|0,40|0,43|0,47|0,50 (0,53
nonepek BOJIOKOH
Cpeanee suaueHue Gep  |0,44/0,50(0,56(0,59/0,63|0,69]0,72(0,75(0,81/0,88|0,94(1,00

B.5 ®duamko-mexaHuyeckme xapakTepuUcTUKM KNeEHOW [pPEeBeCUHbl, YCTaHOBMEHHbIe A4
knaccoB npoyHocTun K20, K24, K26, K28, K32 u K36, npueeaeHnl B Tabnuue B.4.

TabnuuyaB4



OBo3HavEHME 3Ha4yeHus CBOWCTB AN
HavnMeHoBaHve cBOICTB CBOICTE KNaccoB NMPOYHOCTYU
K24 | k28 | K32 | K36

MpouHocTK, MMNa

HopmaTuBHOEe 3Ha4YeHve npu usrunbe, 5%- Holl R
KBAHTU/b v

24 28 32 36

Moayns ynpyroctu, ['Ma
CpenHee 3HavyeHne Mooyns ynpyrocTtu npu
narunbe

HopMaTvBHOE 3Ha4YeHVe Moy s ynpyrocTi, E
5%- Hblil KBAHTWb 0, 1

Eo, cp 1600|12600|13700(14 700

9400(10200|11 10011900

MnoTHOCTMW, Kkr/m3

HopmaTtumBHas NNOTHOCTb, 5%- HbIi KBAHTUIb Py | 380 | 410 | 430 | 450
MpouHocTK, MMNa

PacTtsxeHne BOoOb BONOKOH Fr’p, H 16,5 | 19,5 22,5 26,0

PacTsxxeHne nonepek BOMOKOH Rp90, 1 0,40 | 0,45 0,50 0,60

CxaTue BLOb BOTOKOH Re 24 26,5 29 31

Cxartune nonepek BONOKOH Rc90, 1 2,7 3,0 3,3 3,6

CkanbiBaHne BOONb BOIOKOH Rek, n 2,76 3,2 3,8 4.3

Mogaynew ynpyroctu, [Tla

CpenHee 3HayYeHe Moaynsa ynpyroctu
nonepek BONOKOH

CpelHee 3Ha4YeHne Mooy ns casura Gep 720 | 780 850 910

Ego, cp 390 | 420 460 490

[MpunoxxeHue I NNOTHOCTb ApeBeCUHbl N ApeBeCHbIX
MaTepuranos

.1 Ons onpeneneHns coBCTBEHHOMO BECA KOHCTPYKLMIA, MIOTHOCTb APEBECUHBI PA3NNYHbIX
nopog cnegyet npuHumath no tabnuue I.1.

Tabnuua .1

MnoTHOCTb ApeBecUHbl, Kr/M3,
B KOHCTPYKLUMSX ANS YCNOBUMA

Mopopa apeBecuHbI
poAa Ap aKcnnyarauum no tabnuue 1

1A,1mn2 3n4g

o . 650 800
XBOWHbIE: NNCTBEHHULA COCHA, e/b, Keap, nuxtaTeepable 500 600
nucTeBeHHble: 0y6, 6epesa, byk, siceHb, KNneH, rpab, akauus, 200 800
BSI3 M MNbMMSsrkne NUCTBEHHbIE: OCUHA, TOMOJb, OfbXa, Nuna 500 600

I".2 MnoTHOCTb CBEXECPYONEHHON APEBECHHBI XBOMHBIX Y MSATKMX IMCTBEHHBIX MOPOL cneayet
npuHMMaTb pasHoi 850 kr/m3, TBEPObIX NMCTBEHHbIX nopo — 1000 kr/m3,

.3 MNOTHOCTb KNneeHom OpeBeCuHbl cnenyeTt NnpuHMMaTb Kak HEKNeeHoM.

.4 TNOTHOCTb 06bIYHOM paHepbl CneayeT NPUHUMATL PABHO NNOTHOCTM APEBECHHbI WNOHOB,
a 6akenuanposaHHoi — 1000 kr/mS.

.5 MNOTHOCTb APEBECUHbBI U3 OJJHOHANPaBNEHHOro WwrioHa 500-600 kr/M3, B 3aBUCUMOCTM OT
NnopoLabl 4PEBECUHBI LIMOHOB.

[MpunoxxeHune [ I'papukn ona pacyeTa paHepHbIX
CTeHOK 6anok n nauT

Mpy nNpoBepke MPOYHOCTM U YCTOWYMBOCTU CTEHOK [ABYTABPOBbIX U Kopobuatbix 6anok
pacueTHOE CONPOTUBNEHME PaHEepbl PACTSIXXEHNIO NOA YroM & Ry, o o CneayeT npuHuMath no

rpadouky Ha pucyHky .1, koadpouumeHTsl Kk, 1 k¢ — no rpadpukam pucyHkos 0.2 v [1.3.
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PucyHok [].1— 'padomkn ons onpepneneHns pacyeTHbIX CONPOTUBEHUIA NpU
pacTsXXeHUu NoA Yrnom K BOJIOKHaM HapyXHbIX cnoeB 6epe3oBoi cpaHepbl mapku PCD

k,, MITa
40
\
1
35
\

20 s
15
10
0 05 1 15 2 25 3 4 5 6 y=a/h,

1— nana 6akennaupoBaHHo dpaHepbl Mapok PEC n ®PECB TonwwHoi 7 MM u 6onee; 2 — ons
6epesosoit paHepbl Mapku PCH TonwmHol 8 MM 1 6onee. B BoipaxeHun y = ahg; a —

paccTosaHne Mexny pe6paM|/| XEeCTKOCTK 68ﬂKI/I; hCT — BbICOTa CTEHKN MeX 4y BHYTPEHHUMU
rpaHsamMm nonok

PucyHok [].2 — 'pacomkm pns onpepeneHnsa KoachduumeHTa h,, npu pacnosioXeHum
BOJIOKOH B HapYXHbIX cnosix cpaHepbl BAONbL NpoJsieTa



"(1. MTIla a<h

AN ol
7 N y=h_Ja
N Yo
6 h
\ \-‘ c1
\\ g o [ 4
: < - ahy,
a;h"
bl o — 1 b y=alh
st _-“""‘--..__h o —
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2 — 41
1 c=1 pacH
0
1 1214 16 1,8 2 3 4 v

1—A — nns 6akenuanpoBaHHoi oaHepbl Mapok @BC n @BCB TonwmHok 7 MM 1 6onee npu
HanpasneHWUN BONOKOH HAPYXHbIX CNOEB napannenbHO Manoin CTopoHe naHenun; 1—b— ans
6akennsnpoBaHHon daHepbl Mapok PEC n ®BCB TonwmHoi 7 MM 1 6onee Npu HanpaBneHun
BOJIOKOH Hapy>XHbIX CNI0EB NepneHanKynspHO Masnion CTOpoHe naHenun; 2—A, 2—5b— 10 xe,
nns 6epe3oBoit paHepbl Mapkn CD TonwwmHol 8 MM 1 6onee

PucyHok [].3 — N'pachmkm ons onpeneneHus Ky

[MpunoxxeHne E JaHHble A4 pacyeTa CKaTblX,
n3rndbaemMbix N CXKaTo-n3rmbaemMbix 31eMeHTOB

E.1 3HaueHmre KoadhouumeHTa Ky, YUNTHIBAIOWErO NEPEMEHHOCTb BbICOTbI CEYEHUS, AN

PacyYeToB Ha YCTOMYMBOCTb MIOCKOV DOPMbI fePOPMUPOBAHNS N3rMbaeMbiX 91EMEHTOB
npuMuHatoTcs no Tabnvue E.1

Ta6nuuyaE.



dopMa IMOPHE MOMEHTOR

KoadduupenT ky

TNPH 3aKPEIUTIEHHH TONBKD
no KOHUAM yvacTka fp

TIPH 3AKPENEHHH IO KOHIAM H M0
pacTAHYTOH OT MOMeHTa M KpoMKH

-
1 1
] L |
KLLLLLL = 1,13-0,13a 1,13-0,13a
D<asl 0<a<l
: 2 . x
( x| [ 1,13-ax (0,12 +0,02a) 1,13 —a % (0,12 + 0,02a)
3 \‘\LLLL 2<as<0 2<2a<0
] "p
-M-LI._I_U_—] LLU.LLI-U = 1,35 - 0,350 1,350,350
= ! 0za=l O0=azl
= p
W = 1,350,350 43+ a)
£ .: “1<a<0 ~1<a<0

1,35 + 1,45(c/l)?

1,35 +0,3(c/lp)

-12a=0

3
i ;p

1,72 c |
ARRNRNEARRERINENIE: 1,750,750 32 +d)
= { 0za=l 02azl
B £ a4
‘“H-LLLLLu = 1,75 - 0,75a 3/(2 + a)
E( -1=a=<0 -2<a<0
i I,
= 2,54 2,32
'I.El'
= LI3-ax(l4+127a) 1,13 —a = (0,57 +0,2a)

—12a=<0

E.2 3HaueHwne koagppuumneHTa Ky L5 pacyeTa cXatbiX U CXaTo-M3rnbaemMblx 3NEMEHTOB C

nepeMeHHO BLICOTOM U MOCTOSIHHOW WMPWHOM cevYeHunst npuHumaeTcs no tabnuue E.2

Ta6nuuaE.2

— 3HauyeHue KoachpuumeHTa k)KN ANng pacyeTa cXaTtbiX N CXaTo-u3rmbaeMbix 3/IeMEHTOB

C NnepeMeHHOM BbICOTOM M MOCTOSAHHOM LUMPUHOM CeyeHus




kyn NPV NpoBepke

AnemeHTOB npsAMOYroJibHO ce4yeHus

Ycnosusa onupaHus
3/IeMEeHTOB

SI‘_

it
////4,

OnemeHTOB ABYTaBPOBOro U KopobuaTtoro
ceyeHUM ¢ NOCTOSAHHOW BbICOTOM NMOSICOB

X I e
=| z
ey o N

v

Iz

Z_Xx |

B NJIOCKOCTU B NMNJIOCKOCTU B NMNJIOCKOCTU B NMNJIOCKOCTU
yz Xz yz Xz
Li' (0,4+0,68) B 0,4+0,6B B 1
. L
. - 0,07+0,93B 0,66+0,34B 0,35+0,65B 1

E.3 3HayeHne Kostp PULIMEHTOB Ky AN PACHETOB HA YCTOWYMBOCTb MIOCKOW OOPMbI
LePOopPMMPOBAHUS CXAaTO-N3rMBAEMbIX 3IEMEHTOB C NMEPEMEHHOL BLICOTOM U MOCTOSIHHOW
WPWHOI cCeveHuns npuHuMaeTcs no Tabnuue E.3.

TabnuuakE.s3
kﬂf
DopMBI INIOPET MOMEHTOR — 1= R o I e
AT -
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E.4 3HaueHns KoaghhMUMEHTOB K 1 € ANS BbIYMCNEHNS NPormboB 6anok ¢ y4eTom
NepeMEHHOCTM CeYEHNS 1 fehopMaLmii casura npuHumats no tabnuue E.4

TabnuuaE4




MNone-

l

N

peuHoe PacyeTHas cxema k c
ceyeHune
6anku
Mf A M
Mpamo- L - j B 0
yronbHoe —% | _]I'j
To xe ::”//————J*: 0,23+0,77B | 16,4+7.6B
= ‘ix'l' ; b g
|
al ' *g alp
.9 _/—*/_/’—é.— 5 - 24601 - n)+ 30]
, —— = 0,5a+(1-0,50)B '
=] bes
= |
ﬁ#%#i######i+lIH;¢¢+#¢H.IHv#Hr¢q
» ’-\—/ﬁ\ _ 0,15+0,85B 15,4+3,88
HrHr#H-llié#######v}##h‘dll&v##&q
OpyTas- "\I
poBoe {{ 0,4+0,6B (45,3+6,9B)y
N
MpsiMo- S [0,28+40,77B+0,6 (1] hevss skl
yronbHoe = B) Groli-6)
To xe S 0,35+0,65B 5,442,6B

NPVHMMaEeTCs MEXAY LEHTPaMU TSXECTMN NOSCOB).

M pnMmedyaHMMe— Y —OTHOWeEHME Nnnowagn nosiCos K nnowagn CTeHKW ,D,ByTaBpOBOIZ 6anku (BbICOTa CTEHKN

MNpunoxxeHne X BkiienBaHme CTep>XHeNn

Bvay 0co60ii BaXHOCTN U OTBETCTBEHHOCTM npouecca, pekomeHnaumm MOryT npmuMeHATbCA
TONbKO Ha npeanpuatnax co cneuumanbHO O6y‘-IeHHbIM nepcoHanoM Kn HenocpencTtBeHHO

nmuamu, gonyweHHbIMU K aToM onepauunn Npukasom no npennpusaTuto.

911 paboTbl OCPOPMASAIOTCS aKTOM Ha CKpbITbie paboThl, noanvucaHHbiM OTK, ncnonHuTenem u



TexHonorom. [lpouecc BO3MOXEH TOMbKO B 3aBOACKMX YCNOBMSX, MPW MONOXUTENbHOM
Temnepartype, Npu BNa>XHOCTW APEBECUHbI He Bbile 15 % 1 B 3aWMWEHHbIX OT YBNAXHEHUS
NMOMELEHNSX.

XK.1 Martepuansi

X.1.1 LOna BkNemBaHUsS WCNONb3yeTCs 3NOKCUAHbIA KNeil Ha ocHoee cmonbl 3-20. Ons
npvMepa npueeneHbl coctasbl knees IMMIM-1 1 IMU-1:

Cmona 50-20 (TOCT 20587) 100 B.u.
Oteepoutenn —NMN3MNA 10 — 12 B.u.
Mnactucpukatop — MIr®9 20 — 30 B.u.

HanonHuutenbs — kBapu mMonotbii gna 3MMM-1 (TOCT 9077, mapka «b») unu noptnaHoueMeHT
ana 3Mu-1 50—100 B.u.

B03MOXHOCTb UCMO/b30BaHMS OPYyrux COCTaBOB W MapokK Knes ONS BKNenBaHUs CTEpPXHeWn
LOonXHa 6blTb 0BocHoBaHa COOTBETCTBYIOWMMM WUCMBITAHUAMU C ONpeneneHneMm gu3nko-
MeXaHNYeCKUX XxapakTepucTtnk n TeXxHONOrmM4HOCTH.

X.1.2 Lna BkneneaHus MCMNONb3YIOTCA METaNIMYecKne CTepXHU — U3 apmaTtypbl
nepvogmnyeckoro npodounga knaccos A300, A400, A5S00 n A600. Ecnn npennonaraetcs csapka
UNn rHyTbe, TO TePMUYECKM YNPOYHEHHAs apmaTtypa He gonyckaetcs. CTepXHW He OOMXHbI
UMeTb Normbb No ANWHE W JOMXHbl OblTb 6€3 3ayCeHLEB, OYULLEHbI O T OKANMHbI, PXaBYMHbI,
rpsisn, Kpacku, o6eaxupeHbl. Ha HuWx Ha BCeil BKNEMBAEMON LNUHE OONXHbl ObiTb pUdbl
nonHoro npodpuns. OUNCTKy nydile NPOU3BOAUTb NECKOCTPYNHBLIM AN XMMMYECKMM crocobamu

JonyckaeTtcs ucnonb3oBaTb BbICOKOMPOYHYKO apMaTtypy C BUHTOBOW (QOPMOA npodouns u
cneumanbHbiMKi raiikamm 6e3 capku. MoxeT ucnonb3oBaTbCsl U apMaTypa knacca A240
(rnapkast) nubo kpyrnasi ctanb MOC/fe Hapesku Ha Heil pe3bbbl Ha BKIEVMBAEMOW YacTu.
CTep>XHU MOryT BbITb OLMHKOBAHbI (KPOME XONOLHOr0 LIMHKOBaHWS).

CTepxHU MoryT 6biTb CBapeHbl C 3aknagHbIMW LeTansMu nepen BKIEUBAHWEM UMW MOCHE.
JonyckaeTcss KOMBUHUPOBaHHbLIA BapuaHT. [pu cBapke Mocne BKeuBaHWs HeobxoaunMo
pykosogcteoBatbcsa X.7.4 n X.7.5.

X.1.3 BnaxHocTb OpeBeCUuHbl ANs yCTPOWCTBA TakMX COeLMHEHW nonyckaeTcs He 6onee 12
% MpKW 3KCnnyaTaumm KOHCTPYKLUWA BHYTPW MOMeweHniA n He Bonee 15 % — Ans OTKPbITbIX
COOpPYXEHUNA.

)K.2 CBepneHue oTBEpCTUA U UHCTPYMEHT

X.2.1 Mepen cBepneHnem Npou3BoaMTCA pa3MeTka OCel CTePXHEN 1 HanpasieHns Ux MENoMm
Ha 60KOBOI MOBEPXHOCTMU.

X.2.2 Onpegnensietcs Nopsiook CBEPNEHUs, YToBbl OTBEPCTUS, B Clyyae NEPECEUEHUS BHYTPU,
He NpvBeNU K yTeuke kKies unm Kk 06pasoBaHmio «coobLatowmxes cocynos». Jlydiwe ceepneHme
npon3BoanNTb TOJIbKO C OflHOM rpaHun, 3aTem rnocne BKIenBaHUA CTep)KHeI7I N BblOEPXKN — C
NPOTUBOMOJIOXHOW rpaHu.

X.2.3 HaknoH 0TBEPCTWIA K FOPUSOHTY He AONXeH 6biTb MeHblue 20 nns ynobcTea 3anofiHeHNS
Knes caMOTEKOM.

X.2.4 OunameTp oTBEPCTMiA AONXEH BbiTb 6OJblUe HAPYXHOIrO AnameTtpa CTepXHelh Ha 3 —4
MM.

X.2.5 MuHumansHoe paccTosiHve 0o 60KOBOI NNOCKOCTY OT Kpasi OTBEPCTUS HE [ONIXKHO BbiTb
MeHblwe 25 MM npu rnybuHe oTeepcTurst 4o 700 MM 1 30 MM npw 6onbluei rnybuHe.

X.2.6 Tpu ceBepneHun OTBEPCTMIA [ONXKHbI MCMONb30BATbCA KOHAYKTOPbI, KOHCTPYKUMS
KOTOpbIX pa3pabaTbiBaeTCs 3aBOLOM-U3rOTOBUTENEM COBMECTHO C MPOEKTUPOBLMKAMU
(pucyHok X.1)
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PucyHok 2K.1 — KOHCTPYKTUBHasi Cxema KOHAYKTOpa ONs CBepreHUsi HaKNOHHbIX
OTBEpPCTUM

U CBapkKu 3aKknagHbIX nertanen

X.2.7 OTBepcTus cneayet CBEPANTb HEMOCPELACTBEHHO nepes BkaemBaHneM. OHY He OONXHb
ocTaBaTtbCs cBOOOLHBIMM AOSblIE OAHON CMEHbI, YTOObI UCK/OYUTL BO3MOXHOCTb MONanaHns B
HVX BOAbI, MbIAW, TPS3K 1 4p.

X.2.8 Tlocne CBepieHnsa OTBepCTnsa XenatesibHO npoayeBaTb CXaTblM BO3OYXOM WK
npoynwaTb cneunanbHbIM epwoM OT ONUoK.

X.2.9 Onametp v rnyburHy OTBEPCTUIA, @ TAKXE AMaAMETP U ANMHY COOTBETCTBYIOWMUX CTEPXKHEN
HeobXx04MMO KOHTPONMPOBATb MOTPYXEHMEM MocnefHux B oTeepcTusi 6e3 knes. MNpu aTom
Henb3s LonyckaTb, YTOObl KOPOTKME CTEPXHU «yYTOHYNU» B OTBEpCTMU. [ nybuHa cBepneHus
OTMeYaeTCs Ha cBepriax Kpackom, LIBETHOW M30NEHTON NN My TaMU-0rpaHnynTeNnsamm.

X.2.10 Onsi cBepneHusi NCMO/b3YIOTCA crieunanbHble ANIMHHbIE cBepnia Afs LPEeBEeCUHbl Uu
06blyHble cBEpna no MeTanny.

X.2.11 IOnuHa cBepn perynumpyetcs nyTeM HapawmuBaHWa apMaTypHbIMUA  CTEPXHAMU
anametpom 12—14 mm Ha cBapke. [1pyn 9TOM LEHTPUPOBaHUE NEerko AOCTUraeTcs NPOKOBKOWA
CTblKa B ropsiyem coctostHum. KoHyc HyXXHOro kannbpa TakXxe npucoennHSeTCcs Ha cBapke.

X.2.12 [Ona ceepneHus WCMONb3YOTCA PyyHble LPEnn MOWHOCTbIO He MeHee 600 Br,
0653aTeNbHO C 2 pyyKamu.

2K.3 MoaroTtoBka cTpeXHel K BKNIEUBaHUIO

X.3.1 CTtepxHu nepen BKIeMBaHWEM [OMXHbl ObiTb MOBTOPHO OCBUAETENLCTBOBAHbI U
COOTBETCTBOBATb NMPOEKTY MO K/accy CTanu, KONMYecTBy, AMameTpam, rnybrHe n KayecTsy.

X.3.2 Heobxoammo y6enMTbCst B COOTBETCTBUM MAPKW 3aKNALHON feTany NpoekTy.

X.3.3 CTepXHU AonxHbl cBob6oaHO, 6€3 yCunuin BXoLUTb B OTBEPCTUS U 3aHUMAaTb NPOEKTHoe
nonoxexue. L1514 aToro oHM OONXHbl 6bITb NPOBEPEHbI MPOOHLIM MOrPYXEHMEM HACYXO.

X.3.4 CTepXHU He OONXHbI ObiTb 3arpsi3HEHbl Macfnamun, He AO0NXHbl ObiTb BAAXHBIMUA UMK
MOKPBITLIMU PXaBYMHOW. [lNs OYNCTKM MCMONb3YIOT WETKW, HaxauHyo bymary, aueTtoH unu
NecKoCTPYMHbIA annapar.

X.3.5 Mepen BknevBaHueM Temnepatypa CTepXHel He AoNnXHa 6biTb Huxe 18—20 C; ans
NEerkocTu NOrpy>XeHns [onyckaetcs Noaorpes cTepxHel o temnepatypbl o1 30°C oo 40 C.

XK.4 MNMpurotosneHue Knees



Mepen paboToi cneayet yb6eomTbCsl B HANMYMM KOMIMOHEHTOB B Heobxonumom obbeme, B 1x
COOTBETCTBUW HaIMEHOBaHUSIM, CPOKaM rO4HOCTM U crieundomkaumusm (B NpoekTe).

X.4.1 Kne MOXHO npuroTasnueaTtb Npu Temnepatype Bo3gyxa B NOMeWweHn 1 KOMNOHEHTOB
knes B npegenax ot 16C go 25 C. Cnenyet uMeTb B BULY, 4TO NPY NOBbIWEHUN TeMNepaTypbl
PEe3KO CHUXAaEeTCsl XM3HEeCMOCOOHOCTb Kknes, a npu MOHWXEHUW —  CHUXaeTcs
TEXHOJIOTNYHOCTb. YBENNYEeHNe TeMnepaTtypbl MOXET NPUBECTU K MTHOBEHHOW peakuun 1, Kak
cnefcTBue, — K NpobnemMam BKIeMBaHNs, Mopye 3aknagHbIx geTanei 1 nocynbl.

X.4.2 HeobxoaMMO CTPOro KOHTPONMPOBATb BPEMSI C MOMEHTA CMEWWUBAHMWS OTBEPANTENS U
cMmonbl. OHO He LOMXHO NpPeBbIWAThL BPEMEHN paboyeit Xn3HecnocobHocTr knes (T.e. ot 20 Ao
30 MWH., B 3aBUCUMOCTU OT TEMMNeEPATYypHbI).

X.4.3 [1ns noBblweHNs )KVI3HeCI'IOCOéHOCTI/I, Knewn OonyckaeTcsa oxnaxnartb B EeMKOCTU C BOOOWN,
HO MpWn 3TOM HeJlb34 A0NyCKaTb nonagaHuns soabl B Knen nnu B OTBEepCTUA.

X.4.4 [ns npuroToBReHWs KNes nyde WCMNoJib30BaTbh MIACTMACCOBYIO TOJICTOCTEHHYHO
nocyny.

X.4.5 OgHoBpEMEHHO cneayeT nNpuroTaBnneatb He 6onee 2,5 Kr knes, n3-3a ONacHOCTA ero
pasorpesa 1 HeynpaBnseMon peakumm.

X.4.6 [1ns B3BEWMBAHMNS NCNONMb30BaTb BECbI C TOYHOCTbIO f0 10 T.

X.4.7 TlocnepoBaTenbHOCTb NPUroToBNIEHNA KOMMO3WUMK: cMona — nnacTudukartop,
oTBepaounTenb, HANONMHUTE b.

X.4.8 Bpems nepemewumBaHus knes — OT 3 A0 4 MWH BPYYHYIO, MPU MEXAHUYECKOM
nepeMewmnsaHum — o1 2 40 3 MUH, [0 O4HOPOLHOM Macchl.

X.4.9 MNepen npuroToBneHNeEM Knes NpoM3BECTU TECTUPOBAHME KayeCcTBa KOMMOHEHTOB MyTEM
N3roTOBNEHMSI KOHTPOJbHbLIX 06pa3uoB knest B o6beme oT 20 Ao 50 r ¢ oTBepXaeHneM npu
MoBbIWEHHOW TeMnepaType (He 6onee 30) Ans akTMBM3AUMM NpoLecca.

X.4.10 TMpu onpeneneHun obbemaknes AN NPUrOTOBNEHMS CRedyeT MNPOU3BECTM
COOTBETCTBYIOWMNE pacyeTbl C Y4eTOM BPEMEHW Ha BCE ornepauun: 3anofHeHWs OTBEepCTUi
KfieeM, norpyxeHust ctepxHert n ap. O6bIYHO NpuroTasnmeatoT He 6onee 1—2 kr knes. ns
BK/IeVMBaHMsl 0AHOT0 CTEPXHS AnvHol 1 M anameTtpom 20 MM TpebyeTcs B cpenHem 350 r knes.
Ho B kaxZom cnyuyae yoenbHblii pacxod Kies YTOYHSETCS OfMbITHbIM MyTeM, MNPO6HbLIM
BK/IEUBaHMEM MEPBbIX CTEPXHER, YTOObI NOCNE NOrPYXEHUS CTEPXHS U3 OTBEPCTUS NOABNANCS
HebonbLol n3bbITok kKnes (nopsinka 5—10r).

X.4.11 Nosuposka knest o 06beMy He LOMNyckaeTCs U3-3a HalunaHns Knes Ha CTEHKM Nocyabl
1 Op. CneunuyHbIX 0COBeHHOCTER.

2K.5 3anonHeHue Kneem OTBEPCTUIN U NOTPyXEHUE CTePXHEN

OT0 0[Ha N3 OTBETCTBEHHbIX onepauMVl, KOTOpasa oOoNnXHa ocobo KOHTPO/IMPOBATbCA CJ'Iy)K60I7I
OTK.

X.5.1 Tllepen 3anonHeHWeM kfeeM [ANfs KOHTPOnst riaybuHbl U Ouametpa OTBEpPCTUS
HeobXx0AMMO OMYCTUTb B HEFO CTEPXEHb HACYXO.

X.5.2 3anonHeHne KNeem u BKemBaHue CTepXHsA Npon3BoanTCya nocnenosatesibHO, TONIbKO B
OOHO — JOBa O0TBepcCTus, ytobbl M3bEXaTb HeKOHTpOHMpyeMOM nonnMepmsaummn  mnnn
«rofnogHoro» BKNeumBaHWsA, Koroa Wwu3-3a HenpeaoBuaeHHbIX YyTe4dYek MOXeT O0Ka3aTbcs
HeOoCTaToK Kfiesl M ero nsbbiTok.

X.5.3 [Ina 3anonHeHnst kneem HeobxXo4MMO UCMONb30BaTb MEPHYIO EMKOCTb 06 bEMOM TO/BLKO
Ha 04HO oTBepcTue. ATo 06sA3aTeNbHOE YCNOBNE KAYeCTBEHHOIO CKEMBaHus.

E.5.4 He monyckaeTcs 3anonHeHMe HEeCKOMbKMX OTBEPCTUi 13 obluein eMKocTn 6e3 KOHTPONS
obbema. OToHeuszbexHo npuBeneT Kk Opaky coenuHeHwi. Mpyu 3TOM UCKoYaeTcs
BO3MOXHOCTb KOHTPO/S NOIHOThI 3aMONHEHUS.

E.5.5 B oTAenbHbIx cnyvasx (ons KpynHorabaputHbIX KOHCTPYKLMIA) fOMyCKaeTCs 3anoHeHne
KNeem 4yepes OOMONHUTENbHbIE OTBEPCTUSA NMOL AaBneHneM (pucyHok X.2) ¢ ncnonb30BaHMEM



cneunanbHbIX Ty6 Tuna wnpuues nnm NHeEBMOYCTaHOBOK. BBVI,L'J,y BaXHOCTWN, Takme onepaunn
OOJIXXHbl NPOM3BOAUTLCA MOL KOHTPONEM MpPeacTaBuUTens MPOEKTHOM opraHusaumu. Mocne
nosiBNeHns n3bbitka knes CBepXy HaL CTepXHeM LOOMNOJIHUTEeNbHble OTBEPCTUA OOJIXHbI
3abuBaTbCs cneumanbHbIMK I'IpO6KaMI/I.
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PucyHok XK.2 — Cxema nopauv Knes nop gasneHuem

X.5.6 OgHOBPEMEHHO C 3amno/fiHEHWEM OTBEPCTUM, LOMXHblI N3roTaBNNBATHCS KOHTPO/bHbIE
obpasupl ONnd UCMbITAHWA Ha NpoAaBnvBaHue, Mo OfHOMYy obpasuy Ha Kaxnbli 3amec knes
(K.8).

X.5.7 Cpasy nocne 3anonHeHMS OTBEPCTUS KNEEeM, B HEero Morpyxaetcs CTepXeHb.
I'Iorpyerme npon3eBoanTCs BaasnmBaHNeEM C BpalleHneM. Onepaumsl ynpouwaeTcsa N Ka4eCcTtBo
BO3pacTaeT, ecnu NorpyxeHne npov3soautcs smbpatopom (BMbpobynasoi co cneumanbHow
Hacap,Kon). Ecnu nocne Norpy>xeHunsa n3 oTeepCctus N30bITOK Knesa He nosaBUNCA, TO CTEPXKEeHb
HeO6XO,EI,VIMO npunoaoHATb WU YCTAHOBUTb BEIMHYMHY WU NPpUYMHY HepnoctaTtka B Kliee. Ecnn
OTBEPCTME O0Ka3anoCb He3amnoNHEeHHbIM [0 Bepxy Ha 2—3 auameTpa, TO [onyckaeTcs
HeLocTayy KOMNeHCUpoBaTb MNOANMBKOM, ECNIN Xe CNeaoB kKnes He byneT obHapyxeHo Bonee
yem Ha 1/3 ONNHbI CTEPXHA, TO €ro HaoneXxuT BbliTaWnTb MNONMHOCTbIO, MPON3BECTU 3anO/IHEHNE
OTBEPCTUS LOMOMHUTENbHEIM 06BHEMOM M MPOM3BECTU MOBTOPHOE MOrpyxeHue. Mpu aTom
Heobx04MMOo 0643aTENBHO BbISBUTb M YCTPAHUTb MPUYKHY «FOJIOAHOrO>» BKemBaHus. MNpunyrHa
MOXET COCTOSITb B OwWwmMbKax npwn 0o3npoBke Kned nubo B yTeuyke kKnesa B TpewnHbl nnn B
COCeLlHNEe OTBEPCTUS.

X.5.8 CoelinHeHw s, B KOTOPbIX 0BHAPYXEHbl yTeUKU Knest, LOMXHbl aKTUPOBATHCS UK
6pakoBaTbCs C 3aMEHO UX HOBBLIMW MO NPEAN0XEHNSAM aBTOPOB NPOEKTA.

XK.6 Bbigepxka coeaMHeHUN Nocre BKIeMBaHUA U KOHTPO/b KavyecTBa

X.6.1 Tlocne BknemBaHWs COEOUHEHUS OONXHbI HAXOAWUTbCS B COCTOSIHAM MOKOS Mpu

Temnepartype nmoc 18 °C He meHee 10—12 4 Ans OOCTMXEHUS COeduHEHMEM pasBopHOi
NPOYHOCTH.

X.6.2 Mocne 12 4 BbIOEPXKM COEAMHEHUS MOTYT MNepeMelarbcs, KaHTOBaTbCs, HO He
J0MycKaeTcs UX HarpyXeHue.

X.6.3 Harpyxatb coenunHeHmne ycunvem B 70 % pacyeTHON Harpysku OornyckaeTtcs nocne tpex
CYTOK OTBEPXAEHNS Knes.

X.6.4 VicnblTaHWsi KOHTPO/bHbIX COEOUHEHWA NPOM3BOAOST He paHee, YeM yepe3 3 CyTokK
OTBEpPXAeHUs npy Temnepartype so3gyxa nntoc 18 C.

X.6.5 KoHTpo/b KayecTBa CoefMHEHNI BKIIOYaeT creaytolee:
- KOHTPO/b BAAXHOCTMN APEBECUHbI B OTBEPCTUM;
- NpPaBnNbHOCTb Pa3MeTKU;

- COOTBETCTBYE NapaMeTPOB COeANHEHWNI NPOeKTY;



- COOTBETCTBYME KNacca apMaTypbl MPOeKTY;

- COOTBETCTBUE KAYeCTBa NOBEPXHOCTY CTEPXKHEI;

- KOHTPO/Ib KAYEeCTBA KOMMOHEHTOB KNES;

- KOHTPOJIb XU3HECTOCOOHOCTU KNesi Npu 3aaHHON TemMnepaType B 30He NPOU3BOLCTBA PaborT;

- KOHTPO/b YCNOBWA Mnpou3BoAcTBa pPaboT (Hanuuve MoAMOCTEN, PacroioXeHne Oocu
OTBEPCTU MO OTHOWEHMIO K TFOPW3OHTY, HanMuMe WHCTPYMEHTOB, HanuMyme KOHTPOSbHbIX
06pasLoB 1 MapKUPOBKM HA HWX, FOTOBHOCTb TEXHONOTMYECKOM KapThbl U T.M.);

- KOHTPO/Ib NOCNenoBaTENbHOCTIN CBEPNIEHNS OTBEPCTUIA U BKNENBAHNS;

- HaNM4Me eMKocTen 06'beMOM Ha 0JHO COeAUHEHMNE AN 3aN0NHEHUSI OTBEPCTUMN KNeeM;

- KOHTPO/Ib NOJIHOThI 3AMNONIHEHNS OTBEPCTMWIA KNEEM NPU NOrPYXKEHNN CTEPXHEN;.

- aKTUPOBaHNe COeANHEHNIA C «TONO04HbIM» BKIEVBAHNEM 1 MEPbI MO YCTPaHEHWUIO ero NPUYnH;
- OTMETKM B XypHanax paboT no TEXHONOrMYecKoMy NpoLeccy.

X.6.6 MpoBeneHVe WCMbITAHWA KOHTPO/bHbIX 06pasLOB Ha npoaaBnueaHve (pucyHok X.3).
MpoyYHOCTb Ha NpoAaBnMBaHme He OonxHa bbiTb HUXe 6,5 MIMa.



= ?r' domfi= d+(4+5)
”j v JET aumuadeeayonnyg #A—2d 2= 150 L 2720
— _ / CAgu " " 'I
. 1] 1 [1
- N | - 1 1
= [ 1 || | |
b= uh [ [ |
a) oo o
i = Ll N <
[} L |
[~ K Ney
= b
i s
b/2 npyzan
b={6_8}d npoknadka

PucyHok XK.3 — Cxema 06pa3LoB sl UCNbITaHUMA

X.6.7 MpoyYHOCTb Ha NMPOLaBNUBaHME OMNPELENseTCs OTHOWEHVEM paspywaloweil Harpyskm K
60KOBOW MOBEPXHOCTM OTBEPCTUS CNELYIOWMM 06pa3oM:

T= Ppaap /m dOTB /BKnﬂ

rae: Ppasp - Paspylatowas Harpyska;

Oy1g — BMAMETP OTBEPCTUS;

lgxn — TNybuHa BKNenBanus, I, = (4...5) d;
d — HOMMHaNbHbINA OVaMeTp CTEPXHS.

X.6.8 OdbopmneHne pe3ynbTaTtoB WUCNbITaHWIA B XypHane. [lpym 3TOoM OTMevaloTcs
HamMeHoBaHMe 06 bekTa, Mapka KOHCTPYKLWIA, faTa BKNENBaHWS.

X.6.9 B cnyyae HU3kux pe3ynbTaTtoB, COBMECTHO C aBTOpaMu NPoeKTa NPUHNUMAETCS PeLeHne
06 yCcuneHnn KOHCTPYKLMIA UNn UCNbITaHUSIX BONblIero KoNMYecTsa CoeaNHEeHNIA.

X.6.10 Ha kaxayto napTuio KOHCTPYKLMWA COCTaBNSIETCS aKT CKPbITbIX paboT no ycTponcTey



COEOMHEHWA HA BKNEEHHbIX CTEPXHSAX. [lapTuein cunTaloTCs KOHCTPYKUMM UMK Y31l
npuHagnexalme o4HOMY 06 beKTy U U3rOTOB/IEHHbIE B OAHY CMEHY.

E.7 TexHuka 6e3onacHocTu

X.7.1 MNomeleHne, roe NPOU3BOLUTCS MPUrOTOBNEHME Khesl, A0MXHO 6biTb 060opymoBaHO
oblwein 1 MeCTHOW NPUHYANTENbHOW U eCTECTBEHHOW BEHTUNSAUMER, ropsiyeit N XOnoLHOWA
BOOOMN.

X.7.2 Mpwn paboTte ¢ kneeMm 06s3aTeNbHO MCMOMb30BAaTh PE3MHOBLIE UMW MONUITUIEHOBLIE
nepyaTku.

X.7.3 Nonaswuin Ha pyKW KNe MOXHO yaansTb aueTOHOM 1 BOAOWA C MbINIOM.

X.7.4 Npwn cBapke BKNEEHHbIX AeTaneil HeobXO4MM MECTHbI OTCOC MPOAYKTOB FOPEHUs U
cobnoaeHve NPOTMBOMOXaPHbIX MEPONPUSTWIA. 3awmTa APEeBeCcHHbl 0T KONOTH, 06T IMBaHns 1
BOCMIAMEHEHUS MPOV3BOLMUTCS C NMOMOLLBIO 3KPaHOB 13 cTanu, acbecta v npou.

X.7.5 Ceapky BeCTV WMNOHOYHBLIMA WBAaMK MO 3axBaTkaM, 4YTOObl WCKIUUTL NEperpes u
BOCMN/NaMeHeHne gpesecuHbl. MpoaonXnMTenbHOCTb HENpepbiBHON CBapKW 1 WBa He A0MXHa
npesblwaTtb 1 MUH.

MpunoxxeHmne N Pac4€T Ha NPOYHOCTb MO r1aBHbLIM
nJowagkam npuornopHbIX YH4aCcTKOB KJleeHblX
nepeBsHHbIX 6anok

N.1 TpuonopHble y4YacTky KieeHbiX AepeBsiHHbIX 6anok C COOTHolWweHueM hb 4, a Takxe
y4acTkM B MecTax [HOeNCTBUS COCPeAOTOYEHHbIX Cun, KpoMme TpeboBaHWii paspnenos 6 u 7,
LOMXHbl BbITb pPaccYMTaHbl HA NMPOYHOCTL MO FNABHBIM NOWALKaM C YYETOM BCEX KOMMOHEHT
MMIOCKOr0 Hanpsi>XEHHOro COCTOSAHMSA N0 YOpMy e

n.1)
roe 61 — 3HayeHne rnaBHOro pactarmearolero Hanpsa>XeHus,
6X! 6y n Txy — KOMIMOHEHTbI NNTOCKOIro Hanpsa>XeHHOro CoOCToAHUA;

Rpa - PacyeTHoe 3HaueHue COMPOTWBNEHUS OPEBECUHbI MPU PACTSKEHUN MOA yrnoMm o K
Hanpas/iEHMIO BOSIOKOH, ONpeaensieMoe no popmyie:

s (N.2)

3necb B = RyRpy5— (1 - K)/4;

k= Ry/Rpgo.

.2 Yron HaknoHa o HampaBneHWsi NaBHOrO PaCTArMBAIOWEro HanpsixeHus 64 K BONOKHaM
LPEBECUHbI CNiedyeT ONpenensitTb No oopMynam:

1.3)

N.3 BenuunHy Hambonbwyx HOpMasnbHbIX PaCTArUBalOWMX MOMNePek BONIOKOH [PEBECUHbI
HarnpsixeHnin 6, B MPUOMOPHBLIX 30HAX W B OKPECTHOCTSX AENACTBUS COCPEAOTOYEHHbIX

nonepeuYHbIx cun P cnepyeTt onpenensTb YUCNEHHbIM METOAOM NMBO No doopmyne:
6y = 6pgo =2Pn 1/bh, (n.4)

roeP — cocpenoTouyeHHas cuna (onopHas peakuusi Ganku, LaBneHWe OT MOABECHOro
060pynoBaHus, ycunme cxXaTus B CTOVKe oepMbl 1 T.4.);

N{ — opamvHaTa NoNOXUTENbHON YacTu KPUBOW pacrpeneneHns HopMasbHbIX HANPAXeHn 6y
OT eAUHMNYHOWN COCPEnOTOYEHHON Crnbl (prcyHok U.1);

b-— WnpnHa nonepeYvYHoro cevyeHns anemMeHTa,



h— BbICOTa NOMNEPEYHOro CEYEHUS NEMEHTA.
Opavnata ny B uHTepsane - 0,25h,, y +0,25h,, onpeaensioTcs no oopmyne:
LT (N.5)

.4 MNpwn nepenaye nonepeyHol Cuibl He MO KPOMKE 3/1EMEHTa, a MO YacTu BbICOThl TOpua,
HopManbHoe Hanpsixenue 6, pacTsrusatolwee [PEBECUHY, YMHOXAETCs Ha KO (omumeHT 1,4.
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PucyHok 1.3 — Cxema pacnpeneneHus HanpsixxeHu 6y B npuonopHomn 3oHe 6anku

1.5 B cnyyae, korga ycnoeue (M1.1) He BbinonHsieTcsl, HeobxoamMMa yCcTaHOBKa BKNEEHHbIX U/

BBUHYEHHbIX CTEPXXHEN noa yrnom B = 409 — 450 ¢ BonokHam IpeBecyrHbl. BennunHy rnasHoro
pacTarmsawolero Yycunus, BOCMPUHMUMAIOIWLErOo HaK/IOHHBbIMU CTEepXHSAMKU, OnpenensioT o

goopmyne:
N-2s-08Rkh  (11.6)

BkneeHHble MM BBMHYEHHbIE CTEPXHU OOJNIXHbI YCTaHABAMBATLCA C OAMHAKOBbIM WArOM Ha
LNIMHe OnacHow 30Hbl paBHow 0,7h,, OTCTOSAWEN OT OCK OMOPbl HA PACCTOAHUN PaBHOM h,,.
MepBbli HAKNOHHBIA CTEPXEeHb [ONXEH ObiTb YCTAHOBNEH HA paccTosaHun X = oy + 0,1h,, OT
ocu onopel. JnnHa aHKepOBKU CTEPXHEeN He [oNXHa 6biTb MeHble 0,7 h,/cosp.

Mpunoxxenmne K OcobeHHOCTU NPoeKTUPOBaHUSA A0 ATbIX
depM C coegnHeHnAMN B y3/1aX Ha MeTalJIn4eCcKunx
3yb4aTbIX NaacTmMHax

K.1 PacueTHasa cxema powaTbiX ¢pepMm C coeguHeHusmMu B y3nax Ha M3l npennonaraet
WapHWPHOE 3aKpenneHne 3NeMEHTOB PeleTkn K HepaspesHbiM nosicaM. CTbikoBaHME A0COK
NosICOB NO ANNHE — WaPHNPHOE, BHE 30HbI Y3/10B KPEMNEHMNS PELIETKMU.

K.2 BbicoTy (pepM pekomeHayeTcs npuHuMmatb He MeHee 1/5 nponeta. Npu MeHbluel BbicoTe
goepM pacyeT Heobx0O4MMO MPOM3BOAUTL C YY4ETOM JIMHEMHON MoAaTNMBOCTW CTEpPXHen B
y3nax. [pn atoM B pacyeTe cnepyeT Yy4nTbiBaTb, YTO MPW YCWUNIMSAX, COOTBETCTBYHOWMX
pacyeTHOl Hecylelh cnocoBHOCTM COeLMHEHNI, NeddOpMaLnmn CTEPXKHEN B y3nax COCTaBNSIOT
1,5 Mm.

K.3 Mosica chepm paccunTbIBAOT Kak CXaTo-na3rmbaemble 1 pacTsHyTO-U3rnbaemole SNEMEHTHI.
D NeMEHTbI PELIETKM LOMYyCKaeTCs paccMaTpuBaTh Kak LEHTPaNbHO-CXAThIE U LEHTPaNbHO-
pacTsHyTble. OcnabneHve ceyeHns riesnamm ot 3ybbes M3IT He yunTbIBaIOT.

K.4 PacuyeTHas Hecywasi cnocobHocTb coeauHeHuin Ha M3IT 3aBuCMT OT TUna NAacTuH C
3a4aHHon reomeTpuein 3ybbeB. BbicoTa 3ybbeB pekomeHoyeTcss He 6onee 12-kpaTHoM
TONWMHbBI NANACTMHbL. TONWWHa CTanbHOW MnacTuHbl cocTtaensetr ot 1 oo 2 mMm. PacyeTtHas
Hecylwas cnocobHOCTb coeauHeHnii R onpeaenseTcst No pesynbtatam McnbiTaHuii 06pasuos ¢
KOHKpeTHbIMM Tunamm M3IT Ha 1 cMm2 NMOBEPXHOCTM NNACTWHbI, B 3aBUCUMOCTIW OT yrna HakfoHa
OCY NNACTUHbI K AEACTBYIOWEMY YCUANIO O U OT yrna HaknoHa OCY NNACTUHbI K HANpPaBneHWIO
BOJIOKOH APEBECUHbI 3.

BcnegncTere pasnuyHon nepgoopaumm NnactuH Npu BellWTAMMNOBKE 3y6beB pa3Hol (OOpMbl
pacueTHble xapakTepucTuk M3I npu pacTsixenun Ry v cpese Ag, NPy pasnnyHoM



HanpaBNeHWN YCUNWSI K OCY MNACTVH O ONpeLensitoTcs No pesynbTatam UchbiTaHuin 06pasLos.
K.5 YcnoBue npoyHOCTY COeAMHEHWI

N < 2RF, (K.1)

roe N— HopManbHOe yCUne B CTEPXKHE;

R — pacyeTHas Hecylwas cnocobHOCTb COeIHEeHNs Ha 1 CM2;

F — pacyeTtHas nnowapb noeepxHoctu M3IT ¢ ooHOM CTOPOHbI CThiKa, onpenensemas 3a
BbIYETOM M/iowaneit y4acTKoB NAacTViH B BUAE NOOC WUPUHOW 10 MM, MPUMBIKAIOWMUX K UHNSM
COMPSIXEHNS 3NEMEHTOB HEPMBI.

K.6 Ycnosue npouHoctu M3I1 npu pactsxeHnm
Np =2Rpb, (K.2)
roe R, — pacyeTHas Hecywas CnoCoGHOCTb NNACTUHBI HA PACTSXEHUE;

b — pasmep NNacTuHbl B HANpaBieHUU, NePrieHANKY ISPHOM HanpasieHuo ycunus, 6e3 yyeta
nepcopaumn.

K.7 Ycnosue npoyHoctn M3I1 npm cpese

Q=2R;plep, (K-3)

roe Q— casuraiwoulee ycunve B ysne;

Rcp — pacueTHas Hecywas cnoco6HOCTb NNACTUHbI Ha CPes;
lep — AnvHa cpesa ceveHus NnacTuHbl 6es yyeTta nepgopaunm.

K.8 MNpun COBMECTHOM AEMCTBUM Ha NNACTUHY YCUNUIA CPe3a 1 PacTsiXXeHUs LONXHO ObiTb
BbIMNOIHEHO YCNOBME
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MNpunoxeHne J1 Pac4ET 6anOK KOMMO3UTHOr0 Ce4eHUs Ha
HaKJIOHHO BKJ1€eHHbIX aHKepax

N.1 Bankn KOMMO3UTHOIO CeYeHNs SIBNSIIOTCS COCTaBHLIMU W BKMOYAOT AepeBsiHHble pebpa ¢
BKNEEHHbIMY aHKepamm 1 MOHONUTHYIO Xene30b6eToHHY NAnTy (pyucyHok J1.1).

a— obwwuii Bua; 6 — nonepeyHoe cevyeHne; B — reoMeTpuyeckne XxapakTepucTukm
nonepeyYHoro ceyeHus;

r — ornopHas 30Ha 6anku
PucyHokJ1.1 — Banka KOMNO3UTHOrO ceyeHUsi

N.2 Pacuét 6anok KOMNO3UTHOrO CeYEHUs1 MPOU3BOLSIT MO NPELEeNbHbIM COCTOSHUSM MEePBOWA 1
BTOPOW rpynmn no ynpyron ctaguu.

Mpw pacyéTte KOHCTPYKLWA U COELNHEHUIA CNEYET YUMThIBATD:

- KO3 PULUMEHTbI HaAeXHOCTM Mo OTBETCTBEHHOCTU , NPUHUMaeMble cornacHo pasaeny 10
FOCT 27751-2014;

- KO3p PMLUMEHTBI HAAEXHOCTM NO Matepuany: no 6eToHy , MPUHUMAEMbI COrNacHO NyHKTY
6.1.11 CIT 63.13330.2012; no apmaTtype , nNpuHMMaembli cornacHo nyHkTy 6.2.8 CIl
63.13330.2012; no opesBecrHe M, NPUHMMAaEMbIA COrnacHo 6.2;



- KO3 PULMEHTHI YCNOBUI PabOThl 3NEMEHTOB AEPEBSHHbLIX KOHCTPYKLIMIA:

- Mg, NPYHUMAaEMbI COrnacHo 6.2;
-6eToHa , MPVHMMaeMbIi CornacHo nyHkTy 6.1.12 CN 63.13330.2012.

N.3 XenesobeToHHble MAUTHI CNefyeT pPacCyMTbiBaTb MO MPOYHOCTU U TPELWMHOCTOMKOCTM
cornacHo cooTBeTcTBytowum pasaenam Cl163.13330.

1.4 Tlpn ycTaHoBKe Hag oropaMun MNauTbl pacyeTHON CTEPXHEBOW apMaTypbl, yCUNus B naute
onpeLensioTcs Kak B Hepas3pe3HOoi Xxene3obeToHHON KOHCTpyKuun cornacHo CIM 63.13330,
Joryckawoweli nepepacrnpefesieHne MOMEHTOB B COOTBETCTBUM C  TpeboBaHMSIMU
TPELWMHOCTONKOCTM, NpPU  OTCYTCTBUM pacyeTHOM rmbkoi apmaTypbl HapL onopamu,
paccynTbiBAETCA Kak O4HONPONETHAsA KOHCTPYKLUNS.

N.5 Narnbatowme MOMEHTLI, YCUNUS 1 HANPSIXEHUS B 3/IeMeHTax KOMMNo3uTHoW Banku cnepyer,
B oOlWeM cnyyae, onpeAensiTb CyMMUPOBaHMEM CUMOBbIX CDaKTOPOB, BO3HMKAMOWMX Ha
pa3NYHbIX CTaausiX 1 aTanax paboTbl, COOTBETCTBYIOWMX YCOBUSIM BO3BEAEHUS 1 3arpyXeHus
KOHCTPYKLMW.

LOns HaxoxXxnOeHus unarnbatolwmx MOMEHTOB, COBUraloWMX W OTPbIBAOWMUX YCUNWA MexXnay
Xene3obeToHOM 1 [epeBOM, BHYTPEHHMX HaMpsSixXEeHWid, a Takxe npu onpeneneHun obwmx
nedgopmaumin pabota 6eToHa NpUHMMaeTCs, Kak NpaBuo, YNpyroi, He3aBUCMO OT BENYMHDI
1 3HaKa HanpsixxeHuii B 6eToHe; Nonsyyectb 6eToHa HE06X0AMMO YYNTbLIBATL B COOTBETCTBUN C
nonoxexHuamm CI1 63.13330.

Mpu pacyeTax Ha ycaaky 6eToHa pasrpyxatouee BIUsSHUE ycaaku He yUUThIBaoT.

N.6 B pacuyetax KOMMO3UTHbIX 6anok, BbIMOAHAEMbIX B MPELMNONOXEHUM YNpyroin paboTol
6eToHa, cneagyeT UCNONb30BaTh KO PULMEHTI NMPUBELEHMS K OPEBECUHE N FTEOMETPUYECKUX
XapakTepuUCTUK NomnepeyHbIX Ce4YeHmin aTnx 6anok

- 'En'rl
n= e
Ey iy
roe Ep — Monynb nedpopmaumm cxatoro 6eToHa;
E;, — mMofy/ib ynpyrocT APeBeCuHbl BAO/Ib BOJIOKOH.
BbicoTa nepeBsiHHoro pebpa npuHMMaeTcs paBHOIA:
(1/15—1/25)I — nns pa3pesHbix 6anok;

(1/20—1/30)/ — pns HepaspeaHbix 6anok, roe /— nponet 6anok.

TonwmHy XxenesobeToHHOW MNAUTHI NPUHMMaT pasHoi 0T 80 mo 150 MM. Yron HaknoHa
BKJIEEHHbIX aHkepoB a = 30° — 45°.

PaccTosiHma mexny oOcsIMM BKJIEEHHbIX aHKepoB BAONb BOJIOKOH (pucyHok J1.1) cnepyet
NPYHUMaTb HE MeHee:

Sy=14dnpn a =30°;
Si=10dnpn o =45°.

PacctosHme 0T ocu aHkepa go topua no HanpasBneHWo BONTOKOH cnenyeT NpuHMUMaTbh HE MEeHee
5d.

PacctosiHns B HanpasneHny nonepek BONOKOH CnefyeT NpuHMMaTh:
S, = 3d— mMexay 0csiMM aHKepOoB;
S3 = 2d, Ho He MeHee 30 MM — OT OCU aHkepa 40 KPOMKM.

PacueTbl cnenyet BbINONMHATbL, WMCXO0OA W3 TUNOTE3bl MNOCKUX ceyeHui, 6e3 yyeTa
noaaTnnBOCTY WBOB 00 beAUHEHUS ,D,epeBFIHHOIZ N xene3obeToHHOW YacTei.



J1.7 Pacuert BeOoeTCHd B ABe CTaann:
1-9 cTanmsa — pacyeT OepeBsiHHOro pebpa Ha Bec Xene3ob6eTOHHON NANTDI;
2-51 CTafuMsl — pacyeT Ha NoCTOSIHHbIE U BPEMEHHbIE Harpy3ku.

1.8 Hanpsi>xeHusi no HUXHe rpaHu fepeBsiHHOro pebpa NpoBepsitoT No popmyie

Yap=Yaprt¥apdd R y (ﬂ2)
—f
}J;lpl = W
roe Ap — HanpsXxeHune B pe6pe Ha 1-1 cTagunun;
. - M:
.‘)’.‘l]sl W

np — HanpsixXeHue B pebpe Ha 2-i ctanuu;
M, — n3rnbarowmii MOMEHT OT BeCa Xene306eTOHHO NANThI;
My — n3rnbalowmii MOMEHT OT pacyeTHOW Harpy3ku (kpome Beca Xene3obeTOHHOW NANTbI);

Wpp — MOMEHT conpoTuBneHns aepessiHHoro pebpa;

I

np

W,

np = -
Y — momeHT conpoTtmeneHna KOMNO3NTHOIo ce4eHns, npneeaeHHOro K opeBecuHe;

Y — paccTosiHMe OT HelTpasibHOM OCU NPUBELEHHOI0 CEYEHNS MO HUXHEN rpaHun 6anku.
1.9 HanpsixxeHunsl No BepxHei rpaHn xene3obeToHHON NANTbI NPOBEPSIOT MO doopMy e

My=Mo/ Wp, np=Rp, (11.3)

rne Wy np — MOMEHT CONPOTUBINEHMNS KOMMO3NTHOTO CEYeHMs!, NPUBEAEHHOTO K 6eTOoHy;
Ry, — pacueTHoe conpoTmBneHne 6eToHa 0CEBOMY CXaTHIO.

N.10 PacyeTHas wupmrHa xene3obeToHHOW NANTbI MPUHUMaEeTCsl PaBHOW PacCTOSIHMIO MeXAay
pebpamu, Ho He 6onee 1/6 nponeTta. Mpu TonwWHe NAMTbl MeHee 1/10 BbICOTbI KOMMO3UTHOA
6anku, pacyeTHas WMpuUHa ceeca npuHMMaeTcs He 6onee 6-KpaTHO TONWMHbI MAUTLI.

N.11 Tpebyemoe 4Mcno HaKNOHHbIX NETNEBbIX aHKEPOB ONPEeLENsSeTcs U3 pacyeTa Ha CABWT Mo
MNOCKOCTU CKanbiBaHWs NAuTbl U peBep M3 YCNOBMS MPOYHOCTU aHKepOBKM B 6GETOHe U
LpEBECHHE.

N.12 Hecywas cnocobHoctb T, kH, ooHOl BETBM MEeTNeBOro aHkepa Ha cosur B 6eToHe
onpenensaioT no goopmyne

T) KR, codi o b [, sin , KH (n4)
rae F, — nnowaab NONepeYHoro ceyeHns aHkepa, CM2;
R, — pacyeTHoOe COMpOTUBIEHVE MaTepuana aHkepa Ha PacTsiXeHue;

d — HOMVHaNbHbIV OnaMeTp aHKepa, CM;

R, — pacueTHoe conpoTuBneHne 6eToHa Ha 0CEBOE CXaTwne (MPU3MEHHAs MPOYHOCTD).

N.13 .Hecywas cnocobHOCTb OOHOM BETBM NETNEBOr0 aHKkepa Ha BbloeprueaHue B ApeBecuHe
onpeaensieTcs no copmyne (66), koTopas [ONXHA OblTb HE MEHEe HeCylein crnocobHOCTU
O[HOI BETBM NETNEBOro aHkepa Ha caBur B 6eTOHe.

N.14 Tpebyemoe 4MCcno HaKNOHHbBIX NeTNEBbIX aHKEPOB onpeaensieTcs no gopmyne (25).

Hecyuwyto cnocobHocTb Mo MonepeyvHol cunie KOMMO3UTHOrO CeveHusl cneayeT NpUHUMaTh
paBHOI Hecylein cnocobHOCTY AePEBSHHOMO CEYEHMS.



N.15 OnpeaeneHne nporvboB BbIMOHSAT KaK A5 COCTaBHbIX 6anok ¢ y4eTOM NpYBEAEHHOro
cevyeHus n KoadppuumeHta Ky K MOMEHTY WHEPUMM TMOMepeyHoro cedyeHus 6ankw,

yynTbiBaowero nooatnnMmeBoCTb HAK/IOHHO BKJ1IEEHHbIX aHKEepPOB, KOTOprI7I cnepnyet npuHMUMaThb
pasHbiM 0,9.

MNpunoxxeHne M OcobeHHOCTN NPOEKTUPOBAHUS
NIMH3000pa3HbIX hepM Ha BKJIEEHHbIX CBA3AX

M.1 NluHzoobpasHble doepMbl BbiMoNHAWT 13 OK ¢ KpuBOAMHERHbIM(M) nosicoM(amm). Depmbl
MOryT ObITb LEPEBSHHbIMU U MeTaNoAePeBSIHHbIMU.

BoicoTa coepmbl B cepenuHe nponeta: (I9)L < H < (1/6)L;
PekomeHoyemble nponeTbl Takmux goepm coctasnsatoT oT 18 no 100 m.

M.2 C6opHble nMH3006pasHbie DepMbl MOTYT COCTOSITb U3 HECKONMbKUX OTMPaBOYHbIX Mapok.
PacrnonoxeHue yKpynHUTENbHbIX Yy3NOB  CheayeT  ONpedensiTe  TPaHCMOPTHbIMK U
TexHonoruyeckumy TpeboBaHusMU. B HUXHeM nosice cnegyeT pacrnonaratb MUHUManbHO
BO3MOXHOE KONMYECTBO CThIKOB.

M.3 ®epMbl MOryT UMETb XECTKUE Y3/bl COMPSIXEHWs Kak B OMOPHbIX y3nax, Tak u, npu
HeobXoAUMOCTY, MO A/IMHE MNOSICOB.

M.4 OnemeHThbl peweTkn cnepyet pacnonaratb non yrnom ot 30° po 60° K BepTukanu.
KpenneHve peweTkn K noscam crnegyet OCYWECTBAATb MPU MNOMOWM Harenem unm Ha
BKJIEEHHbIX CTEPXHSIX.

M.5 OnopHble y3nbl NMH3000pasHbiXx OepM  SIBNSIOTCS Haubonee HarpyXeHHbiMU U
OTBETCTBEHHbIMIU. |-|pl/l XKEeCTKOM conps>XeHun noscos nx cnegyet NpoekTnposatb Ha HAKTOHHO
BKNIEEHHbIX CTEPXHSAX (pucyHok M.1). Heobxonmmoe 4MCNO BKNEEHHBIX CTEPXHEN
onpenenseTca pacyYETHbIM Ny TEM.

St > 80
=100 &b‘ T

PucyHok M.1 — Cxema OonopHOro y3na nmH3006pa3sHou cpepmbl
M.6 PacuyeT gpoepMbl HEO6XOAUMO OCYLECTBASATH C Y4ETOM Crieayrolwmx ocobeHHocTeil:

a) ycunus B nosicax cnemnyet onpenensaTh U3 YCNOBUS NX HEPas3pPe3HOCTU; CledyeT yunThiBaThb
nsrnbarowye MOMEHTbI, BO3HMUKAOWME B OMOPHBIX Y31ax, BbIMOMHEHHbIX Ha HaK/OHHO
BK/IEEHHbIX CBA3SIX;

6) ycunusi B pelleTke LOMYyCKaeTcs ONpenensiTb U3 YCNOBUS WaPHUPHbBIX Y3/10B COMPSIXEHUs ee
9NEMEHTOB C MosiCamu.

M.7 OnopHble y3nbl NMH3000pasHbix OepM SABNSIOTCA Hambonee HarpyXeHHbIMU ©
OTBETCTBEHHbIMU. [Py XECTKOM COMPSI>KEHWM NOSICOB UX CNeLyeT NPOEKTMPOBaTh HA HAKOHHO
BKJIEEHHbIX CTEPXHSAX.



Uucno BKEEHHbIX CTEPXHEN N, onpenensietcs no oopmyne
ng=Ng/ Tk pcosa, (M.1)
roe Ny — ycunue casura rno njaockoCTU CNiaynBaHns BEPXHErO U HUXHEro rNosiCos;

T — Hecywwas cnocobHOCTb BKNEEHHOI0 CTEPXHS (CM. 8.41);

O — Yrofl Hak/oHa CTepXHen K MN0CKOCTM CrnadYvMBaHuns, HasHadaeMblin B npenenax ot 302 0o
509;

Kg.p — KOS (OMUMEHT COBMECTHOCTM PaBOThI BKNIEEHHbIX CBAZEN.

Mpu paBHoMepHOIi paccTaHoBke CBsidel k. , paBeH 0,8, npu pacctaHoBke He meHee 30 %
KparnHuX K ornope cBsi3eii B BUAE 2 BKNEEHHbIX CTEPXHE Mo WhpnHe ceveHnst K , paseH 0,85.

M.8 Mnowaaky crnnadvBaHns BEPXHEro 1 HUXHEro rnosicoB creayeT NpoBepsiTb Ha CMSTME Mo
Yr/IOM Y K BO/IOKHaM Mo goopMyne

(Nsinp + QcosP)/(ble) + N tgal(ne bsikep) < Rewy,
,(M.2)

roe N ¥ Q—npofonbHas v nonepeyHas cuibl B BEPXHEM NOSICE B 30HE CNadyvBaHuns;
B — yron HaknoHa ocy BepXHEro nosica B 30HE CMayvBaHus K NIOCKOCTN CMNaynuBaHus;
b — wrpwHa ceveHus epmbl;

Sq — war BKNneeHHbIX CcBA3El;

RCM’Y — pacyeTHOE COMPOTMBIIEHNE J[pEeBeCUHbl CMATUIO MNOL YrNoOMYy K BOJIOKHAM,
onpenensemoe no popmyne (5);

Y — 60nbluniA 13 YrnoB HakJ/ioHa MNJIOCKOCTU cnnayvymBaHunA K BONNOKHaM BepXHEro n HUXHero
NosCOB.

Ecnn ycnoeue He BbINONHAETCA, cnenyeTt yBennMynTb wWar CBA3Een nnn yCUnnTb OpeBecuHy
CTEepP>XHSAMWU, BKNNIeeHHbIMU nepneHankKynapHO NIOCKOCTU cnnadnsaHus.

Llar BkNeeHHbIX CTEPXHEN yeuneHns S1y CnepyeT onpeaenstb ¢ y4eTom 8.39 no chopmyne
Sty = T/(b(T oMy RCM,V) ,(M.3)
roe T— Hecylwas cnocobHOCTb BKIEEHHOI 0 CTEPXHS ycuneHus (8.41).

M.9 C6opHble dhepMbl MOTYT COCTOSTb M3 HECKONbKMX OTMPaBOYHbLIX Mapok. Pacnonoxexue
YKPYMHUTENbHBIX Y3/10B CNneayeT OnNpenensiTb  TPaHCMOPTHbIMA M TEXHONOrMYEeCKUMN
TpeboBaHusMU. B HUXHEM Mnosice cnefyeT pacrnonaraTe MUHUMaNbHO BO3MOXHOE KOMMYECTBO
CTbIKOB.

M.10 CTblkv BEpXHEro nosica cnefyeT KOHCTPyMpOBaTh C Nepenayei 0CeBbIX yCUInin Ha TopLbl
3/1EMEHTOB MOCPEACTBOM nonumepbeToHa, obecneynBatowero paBHOMEPHOE pacnpeneneHue
HanpsiXXeHuin No BbICOTE NOMNepPeyYHOro ceyeHus.

M.11 PacTsiHyTble 1 cxXaTble CTbiK/ NOSICOB A0/XKHbI BblTb paccuUMTaHbl HA MOHTaXHbIe YCUnS
npy KaHToBKe U nogbeme cpepM. OHM JOonXHbl obnamaTe LOCTATOYHOW XECTKOCTbIO U3
MNOCKOCTU 1 BOCMPUHMMATb YCUnsl oBpaTHOro 3Haka.

MpunoxxeHne H KOHCTPYKTUBHbIE Mepbl 3aLUUThI
OepeBAHHbIX KOHCTPYKL NN

H.1 Mpumep sawntel KOK oT yBnaxHeHus n 6uopaspylieHuss B MecTax fepeceyeHui
orpaxgjawowmx KOHCTPYKUWA (CTEH, NepekpbiTUii, MOKPbITWIA) NPpeacTaBneH Ha pucyHkax H.1,
H.2.
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a - C yTenjeHneM 3a30P0B M/IMTHbIM YyTENNUTENEM;
6 - TO Xe, 3anMBOYHbIM NeHononunypetaHom MNY;
B - C BEHTUIMPYEMbIM 3230POM
1 - Hapy>XHasl cTeHa; 2 - Hecywas KOK; 3 - BnaronsonsiuMoHHblin HaHoax;
4 - NoBEPXHOCTb, 06paboTaHHas aHTMCENTUKOM; 5 - cnapeHHas Hecywas K OK;
6 - BKJIEEHHbI METANNMYECKUIA CTEPXEHD; 7 - LepeBsHHbI Bpycok ceveHnem 40x40 mMum;
8 - MOHTaXHas neHa; 9 - NAnTHbIA yTenautens; 10 - 3anmeoyHbIn MY
11 - camoknetowasncs repmeTuampytowas neHTa; 12 - HawenbHMK

PucyHok H.1 —Y3nbl nepecevyeHuns Hecylen KK Hapy)XHOW CTeHbl OTansMBaeMoro
30aHus:
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1 - HapyXHas cTeHa; 2 - cnapeHHas Hecywas KIK; 3 - BcTaBka; 4 - BKNeeHbI MeTannnyeckui
CTEPXEHb;

6 - BNarons3onsiuMoHHbIA 6aHaax; 7 - MOHTaXxHas neHa; 8 - NNTHbIA yTennunTenb;
9 - HaWeNbHUK

PucyHok H.2 —Y3en (B nnaHe) nepeceuyeHuss Hecywein KIK cnapeHHoOro ceuyeHus
Hapy>XHOW CTeHbl OTanIMBaeMoro 3faHnNsA ¢ BEeHTWINPYeMbIM 3a30pOM

MNpunoxeHune I MapamMeTpbl WYPYNOB U ryXapen

.1 B HacToswWweM NpUnoXeHn NnpusefeHbl KOHCTPYKLMS U pasMepbl Wypynos, B TOM Yucne
rnyxapei — Wypynos C WeCTUrpaHHom ronoskoi (pucyHok I1.1)
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a—rnyxapb; 6, B, I — Wypynbl C TONYKPYr N0, NOTaRHOM 1 NONYNoTakHOR ronoskamu

PucyHok .1 — Banka KoMno3nTHOro cevyeHns

MN.2 Pe3b60BYI0 HacTb LWYPYNOB U3rOTOBASIOT LIMAVHAPUYECKOW UM KOHNYECKOW, KOTopast
LOMXHa UMETb Ha KOHLIE 3a0CTPEHHYI0 YacTb (bypasuvk). Ons wypynos HApyXHbIA guameTp
pe3bbbl, @ C KOHUYeCKOl pe3bB0BOI HacTbo HAMBONbWKIA HAPYXHbIA AMamMeTp pedbbbl LONXEH
6bITb paBeH HOMUHANBHOMY AVaMeTpy Wypyna.

M.3 KoHCTpYKTUBHbIE NapaMeTpbl BUHTOB NpuBeaeHbl B Tabnuue M.1.

Tabnuua .1

HapyxHbili inameTtp pesbbbl, MM |3,5(4 |5 (6 |8 [10(12]|16 |20
BHyTpeHHUiA auameTp pe3bbol, MM|2,4(2,8 |3,5(4,2(5,6|7,0(9,0(12,0({15,0
LWar peabbbl, MM 1,5|1,75[2,0(2,5|3,54,5(5,0/6,0 |7,0

Mpuno)xeHne P OCHOBHbIe ByKBEeHHble 00603HaYeHUS

Tabnuua P.1
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HanmeHoBaHue

Ycnnms ot BHEWHUX Harpy3ok u BO34ENCTBUIA B nonepevyHoM cev4eHnn aneMeHTa

M n3rnbatowmin MOMeHT
N npofonbHas cuna
Q nonepeyHas cuna

XapakTepucTku Matepuarnos

R, pacyeTHOe ConpOTUBEHME OPEBECHHbI N3rnby BAOb BOTOKOH
R pacyeTHOEe CONPOTUBIIEHNE APEBECWHbBI CXaTUO BAOb BOOKOH
Rp pacyeTHOE COMPOTUB/IEHNE OPEBECHHbBI PACTSAXEHUIO BAOMb BOMOKOH
Rom pacyeTHOe CONpPOTUBEHME OPEBECHHbBI CMSATUIO BAOb BONOKOH
Rex pacyeTHOEe CONpPOTUB/IEHNE APEBECWHbBI COBUMY BLO/b BOTOKOH
Reg0 pacyeTHOE COMPOTUBIIEHME OPEBECUHbI CXAaTUIO MONEpPEK BONIOKOH
R0 pacyeTHOE CONPOTUBEHNE OPEBECHHbI PACTAXEHMIO NoNepek BOMOKOH
Remoo pacyeTHOE COMPOTUBIIEHNE APEBECHHbBI CMATUIO NMONEPEK BOMOKOH
R pacyeTHOe CONpPOTUBIIEHNE OPEBECHHbI CKaJIbIBAHUIO BAO b BONOKOH
[
Rekoo pacyeTHOE COMPOTUB/IEHNE OPEBECWHbBI COBUMY NMOMEPEK BONOKOH
Roma pacyeTHOe CoNpOTUBEHME OPEBECUHbBI CMSITUIO MO, Y 1OM K BONTOKHaM
Rexa pacyeTHOe CONpPOTUBEHNE OPEBECUHbI CABUIY NOA YT TOM K BOJIOKHAM
ch.p pacyeTHOE COMPOTUBIEHME (DaHEPbLI PACTSXEHMIO B MIOCKOCTW NicTa
Rep.c pacyeTHOe conpoTUBEHME haHepbl CXXaTuUo B MIOCKOCTM NucTa
Rep.n pacyeTHOe ConpoTMBEHUE doaHepbl M3rmby B MNOCKOCTY ucTa
Fn’qo_c.( pacyeTHOEe conpoTuBeHME haHepbl CKanbiBaHMIO B MIOCKOCTY N1CTa
Re.cp pacyeTHOe conpoTuBneHne baHepbl Cpesy NeprneHanKy nspHO NNOCKOCTU McTa
) pacyeTHOe conpoTuBeHMe haHepbl CXaTUo NEPrNeHANKY NSPHO NNOCKOCTK
®c0  lnpcra
acyeTHOE conpoTUBNeHne doaHepbl CMATUIO NEPneHanKYNSPHO NNOCKOCTH
R
.cM90
nucta
R b |pacyeTHOe conpoTMBNEHUE APEBECUHbI OAHOHAMNPABIEHHOO WNOHA U3rnby
I [BAONb BOJIOKOH
R C pacyeTHOe CONPOTUBEHNE APEBECHHbBI 0AHOHAMPABNEHHOMO WOHA CXaTuto
JI.] [BAONb BONOKOH
R I pacyeTHOE CONPOTUB/IEHNE APEBECKHbI OL4HOHANPAB/IEHHOr O WoHa
I [PacTsixeHwto BAO/b BOOKOH
R C  |pacueTtHoe conpoTuBeHMe apeBecUHbl 0JHOHANPaBNEHHOrO WNOHA CMSATUIO
I [BAONb BOJOKOH
C acyeTHOE CONpPOTUBNEHME OPEBECUHbI OJHOHANPABIEHHOrO WNOHa COBUM
y
1 [BAONb BOJOKOH
Eg E MOZYNb YNPYrocTN OPEBECUHbI U dpaHepbl BAO/b BOIOKOH
Ego MOZLYNb YNPYrocTu APEBECWHbI U dhaHepbl NonepeK BONOKOH
e MOZLYNb yNpPyrocTu coaHepsl
£l MOZLYNb YNPyrocTu OPEBECKHbI B pacyeTax HeCYLWMX KOHCTPYKLMIA (KpoMe ornop

J1O[1) Ha yCTONYMBOCTb U NO AEePOPMUPOBAHHON CXEMe

MOLYNb YNPYrocTu paHepbl B pacyeTax Hecylmx KOHCTPYKLUMIA (KpoMe onop
J19[1) Ha ycTONYMBOCTb U NO AEePOPMUPOBAHHON CXeMe

mMonoynb casura ngpesecCuHbl OTHOCUTEIbHO ocen, HanpaB/eHHbIX BOOJIb U

Go g0, G
0,90 nonpek BONOKOH
Gy MOLynb cABura goaHepsl
/

MOLYNb CABUra doaHepbl B pacHeTax Hecywmx KOHCTpyKuuia (kpome onop J19T1M)
Ha yCTONYMBOCTb U N0 Ae0OPMUPOBAHHON CXEME




Koadp chuumeHT MNyaccoHa ApeBecuHbl Nonepek BOMOKOH NpU HanpsiXXeHnsx,

¥60.0 HanpasfieHHbIX BOOMb BOTOKOH
Vo.90 Koadp pumumeHT NyaccoHa ApeBeCHHbl BAOb BONIOKOH MPU HAMPSAXEHUSIX,
Harnpas/ieHHbIX MONepek BOSIOKOH
Vo Koap puumeHT NyaccoHa aHepsl
m KO3 PULIMEHT NPUBELEeHNSA K ApEeBEecuHe
my KO3 PULMEHT, yUNTbIBAIOWNIA BIUSHNE NPONUTKM aHTUNMpeHamm
mg KOS PULMEHT, yUMTbIBAIOLWNIA BLICOTY CEYEHNS
mg KO3 PULIMEHT YCNOBUIA BKCMyaTaumm KOHCTPYKLUNIA
My KO3 PULIMEHT, YUMTbIBAIOWUNIA paanycC KPUBUSHDI
my KOS PULMEHT, yUMTbIBAIOWNA OANTENBbHYIO HArpy3Ky
my KOS PULMEHT, yUMTbIBAIOWMNIA BPEMS ONNTENbHOCTIN HArpy3ku
M KO9h PLIMEHT, yunTbiBOWMIA OCNABNEHNS CEYEHUS PACTSHYThIX U N3rnbaeMbix
3/1EMEHTOB
m, KoathpunUmMeHT nepexona AN pacyeTHbIX CONPOTUBNEHWUA COCHbI K
COOTBETCTBYIOWWUM BENNYMHAM LPYrMX NOPOA APEBECUHbI
Mgn KO3 PULMEHT, yUMTbIBAIOIWNIA TONLLUMHY CNOSA
Mee KO3 PUUMEHT, YYNThIBAIOWMIA CPOK CyXObl
my; KO3 PULMEHT TeMnepaTypHbIX YCNOBUIA
T pacuyeTHas Hecyllas cnocobHOCTb CBSI3U
TeoMetTpuyeckne xapaKkrepucTuku
F nnowanb nornepeyHoro Ce4eHns anemMeHTa
Fpacy pacyeTHas nnowanb NonepeyHoro ceyeHms anemeHTa
Fur nnowanb nornepeyHoro CeYeHMs aneMeHTa HeTTo
Fep nnowanb NnornepeyHoOro CeveHns anemeHTa 6pyTTo
Fem pacyeTHas nnowanb CMATUSA
Fex pacyeTHas nnowanb ckanbiBaHus
b WMPUHA NONEPEYHOro cevyeHns
d HOMUHanNbHbIA OnaMeTp CTepPXHen apMaTypHoii cTanu, aHkepos, 60NTOB,
rBo3aen, Wypynos u ap.
h BbICOTA NOMNEPEYHOro CeYeHNs
/ MOMEHT MHEPLN MONepeYHOro Ce4YeHns anemMeHTa
by MOMEHT NHEPLUN NoNepeyHoro ce4yeHns afeMeHTa HeTTo
lep MOMEHT MHEPLMM NOMEPEYHOr0 CeYEeHNS anemMeHTa bpyTTo
Inp npuBeAEHHbIA MOMEHT MHEPLNN NONEPEYHOro Ce4YeHNs anemMeHTa
/ nponert, ANvHa aneMeHTa
Iy pacyeTHasa ANiMHa aneMeHTa
lom O1HA nnowankmy cMAaTua
r panuyc nHepLuumn ceveHus
S CTaTUYECKUIA MOMEHT MONepeYyHoro Ce4YeHUs aneMeHTa
S s CTATUYECKNA MOMEHT BPYTTO CABUFrAeMOii YaCcTU NonepeYHoOro ceveHus
] 3NeMeHTa
w MOMEHT COMPOTUBIEHNSA MOMEPEeYHOro CeYeHns anemMeHTa
Woacy pacyeTHbI MOMEHT CONPOTUBNEHNS NOMNEPEYHOro Ce4eHNs anemMeHTa
Whp npuBeaeHHbIA MOMEHT COMPOTMB/IEHUS MONEePEYHOro Ce4YeHNs anemMeHTa

I'Ipowme OCHOBHbIE XapakTepuctnkun

Koadp puumneHT, y‘-II/ITbIBaPOUJ,I/IVI OOMNONHNUTENbHbIA MOMEHT OT I'IpO,D,OJ'IbHOVI CuUnbl

& BCliecTBMe npornba anemeHTa
(0] KO9h PMLMEHT NPOLO/bHOro narvba
A rmbKOCTb aNEMeHTa
f nporunb anemeHTa
ny pacyeTHOE YNCHO LWBOB B 3/IEMEHTE




| K |Koacpcp|/|umeHT nonat/iMBOCTN COeaUHEHWI

Bubnuorpadus

[1] PenepanbHbii 3akoH OT 22 umioHa 2008 r. Ne 123-d3 «TexHuyeckuidi pernameHT o
TpeboBaHusaX noxapHoi 6e3onacHocTu»
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