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Beenenue

Hacrosmmuit cBOX IpaBHJI COCTaBIIEH C LENBIO IOBLHINECHHS YpOBHSA Oe30IIacHOCTH B
3/IaHHSX U COOPYXKEHHUSAX JIOJeH M COXpPaHHOCTH MaTepHANLHBIX IIeHHOCTEH B COOTBETCTBHH C
OenepaneueM 3akoHOM OT 30 pmexabps 2009 r. Ne 384-03 «TexHuueckuit pernaMeHT o
6e30IacHOCTH 31aHMHA M COOPYKEHHE)», BHIIOJIHEHHs TpeboBanui PenepanbHoro 3akoHa ot 23
HOstOpsz 2009 1. Ne 261-®3 «OO6 »HeprocOepeXeHWH H IIOBBINEHHH 3HEPIETHUYECKOH
9¢$eKTHBHOCTH X O BHECEHHH H3MEHEHHMI B OT/AE/IbHBIC 3aKOHOAATENbHBIE aKkThl PoccHifckoi
®enepanumy, NOBLINEHNUS YPOBHA FapMOHH3AIINH HOPMAaTUBHBIX TpeboBaHuUI ¢ eBpONIeHCKUMH H
MEXIyHapOTHEIME HOPMAaTHBHEIMH JTOKYMEHTaMH, IPUMEHEHHS €IMHBIX METO/IOB OIIPEIENIEHHs
SKCILTYaTAMOHHEIX XapaKTepPHCTHK H METONOB OIEHKH. YUYHTHIBAIACH Takxke TpeOoBaHHS
@enepanpHOro 3akosa ot 22 urois 2008 r. Ne 123-03 «Texnuyeckuit peraMeHT 0 TpeOOBaHIIX
IOXKapHO# 6e30acHOCTH» M CBOZIOB IIPABUII CHCTEMBI IPOTHBOIIOKAPHOM 3aIlIUTEL

Pabora BemomueHa #HCTHTYTOM AO «HHI] «Ctpourenscteon — IIHUUCK uMm. B.A.
Kyuepenxo: xann. texs. Hayk A.A. Ilozopensvyes (pyKoBOIUTENS pa3paboTKy), A-p TEXH. HaYK,
npod. I M. Kosanvuyk, n-p TexH. Hayk C.b. Typkoséckuil, kaHA. TexH. HayK 4. [. Jlomakun, Kaux.
TexH. Hayk M. II. IIpeobpadicenckas, xaun. Texd. Hayk FO.JO. Cnasux, xauz. TexH. HayK Il H.
Cmupros, uex. H.A. Konopawes, wax. A.H ITvanos, uax. J.C. Cononuybin, umx. MA.
DunumoHog, TIPA yYIaCcTHH I-pa TexH. Hayk, npod. A4 Haiuyka («AacTHTyT BenHUMUC) —
HTLI), n-pa TexH. Hayk, mpod. . K. Aprenunosa (MI'CV), n-pa TexH. HayK, npod. E. H. Ceposa
(CII6TACY).
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CBO/J ITPABHJI

JAEPEBSAHHBIE KOHCTPYKIINA
Timber structures

Hara Benenus 2017-08-28

1 ObnacTs npuMeHeHAS

1.1 Hacrosmuii cBOZ IpaBHJ paclpocTpaHAETCs Ha METOJABI NPOESKTHPOBAHHA H pacdeTra
KOHCTPYKIHH U3 IEeJBHOM U KieeHoH npeBecHHH (nanee — JIK), mpuMeHAeMEIX B 001I€CTBEHHOH,
JKHITHIITHOM, MPOMBIIUIEHHOM W APYTHX OTPacisaX CTPOHTEILCTBA B HOBBIX, SKCILIYaTHPYEMBIX H
PEKOHCTPYHPYEMBIX 3[ITaHUSIX U COOPYKEHHUIX.

1.2 Hacrosimuifi CcBOA IIpaBHJI HEe pAacIpoOCTpaHsIOTCS Ha mpoektupoBaHme JIK
THIPOTEXHUYECKHX COOPYKEHHH, MOCTOB, QyHIaMEHTOB H CBaM.

2 HopMaTHBHBIE CCBIIIKH

B HacrosmeMm cBofe NpaBHI HCIONE30BaHEl HOPMAaTHBHBIE CCBUIKM Ha CIIENYIOIIMe
JOKYMEHTBI:

'OCT 848686 [TunomaTepransl XBOMHBIX TOpOA. TeXHHYECKHE YCIOBHUS

I'OCT 9077-82 Keapn MOJOTEIH NBUIeBHAHEBIA. OOImMe TEXHHIECKHE YCIOBHA

['OCT 946388 JlecomaTepHaisl KpyTible XBOHHBIX IOPO. TeXHHYECKHE YCIOBHS

I'OCT 10587-84 CMmoIIBI 31IOKCHIHO-THAHOBEIE HEOTBEPKACHHBIE. TEeXHUYECKHE YCIIOBHS.

I'OCT 277512014 HamexHOCTH CTPOMTENBHBIX KOHCTPYKIHUil M ocHoBaHHH. OCHOBHEIE
TIOJIOKEHHS

I'OCT 30247.0-94 KoHCTpyKIIMH CTpOMTENbHEIE. METOIBI HCIIBITaHHH Ha OTHECTOMKOCTE.
O6mme TpeGoBaHusS

T'OCT 30247.1-94 KoHCTPYKIIHH CTPOHTEIbHEIE, MeTOABI HCIIBITAHUI Ha OTHECTOHKOCTE.
Hecymue 1 orpaxparomue KOHCTPYKIHH

T'OCT 30403-2012 KoHCTpyKUHH CTpOHTENbHBIE. METON HCHBITAHHS Ha II0XKapHYIO
ONIaCHOCTH

I'OCT 33080-2014 KoncTpykumu nepeBsuHBlE. Kiiacchl IpodHOCTH KOHCTPYKIIMOHHBIX
ITHJIOMaTEPHAIOB H METOBI HX OIpe/e/IeH s

['OCT P 56705-2015 KoHcTpykuuu JepeBSHHBIE ISl CTPOHTENBCTBA. |E€pMHHBI H
OIpeeneHus

CIT 14.13330.2011 «CHuII II-7-81* CrpouTenbcTBO B CeHCMHYECKMX padoHax» (c
u3MeHeHneM Ne 1)

CIT 16.13330.2011 «CHulT I1-23-81* Cransuble KOHCTPYKIMEY (¢ H3MeHeHHeM Ne 1)

CIT20.13330.2011 «CHuII 2.01.07-85* Harpy3ku u Bo3#eHCTBH

CI128.13330.2012 «CHuITI 2.03.11-85 3amuTa CTPOUTENBHEIX KOHCTPYKIIHH 0T KOPPOZHHY
(c u3menenuneM Ne 1)

CIT 63.13330.2012 «CHull 52-01-2003 Beronnble u >xene300eTOHHBIE KOHCTPYKIIHH.
OcHoBHEIE TONT0KeHUD (C m3MeHeHHAMH Ne 1, Ne 2)

CIT 70.13330.2012 «CHuII 3.03.01-87 Hecymuie u orpasxaaromue KOHCprKuHH»

Hznanue opuunaisHOE
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MpumeuaHue — [Ipy NoMb30BaHHA HACTOAIIMM CBOJOM IIPABHI LieNeco00pa3HO IPOBEPHTE NeliCTBYE
CCHUIOYHBIX JOKYMEHTOB B HH(OPMAIMOHHOM cHcTeMe OOLIEro NONB30BaHHsA — Ha OQHIHATBHOM caifTe
thenepanbHOrO OpraHa MCNONHUTENBHON BIACTH B c(epe CTaHIApTH3aLMK B ceTH MHTEpPHET WIH [0 €XKEeroXHOMY
HHpOPMAIHOHHOMY yKazaTemo «HanHoHaTbHBIE CTAHOAPTHD), KOTOPHIH OMyOIMKOBaH NO COCTOAHINO Ha 1 AHBaps
TEKYIIETO Tofa, H MO BHIIYCKaM €XeMECTIHOTO HMH(OPMAIHOHHOTO ykasaTens «HalMoHanmbHEIE CTAHAAPTHIY 3a
TeKymmuii rofl. EclH 3aMeHeH CChUIOYHEL TOKYMEHT, Ha KOTOpPHIH faHa HeJaTHPOBAHHAA CChLIKA, TO PEKOMEHIYETC
HCIONE30BaTh JEHCTBYIONIYIO BEPCHIO 3TOr0 JOKYMEHTA C YIETOM BCEX BHECEHHBIX B JAHHYH) BEPCHIO H3MEHEHHIl.
Ecyn 3aMeHeH cCBUIOYHBI NOKYMEHT, Ha KOTODEIH aHA NaTHpOBaHHAA CCBUIKA, TO PEKOMEHIYETCA MCIONb30BATh
BEPCHI0 3TOT0 [OKYMEHTAa C YKa3aHHBIM BBHINIE TONOM YTBepkIeHWA (MpHHATHA). EcNH mocne yTeep:kaeHWs
HACTOAIIErO CBOJA NIPABHI B CChUIOYHEIH TOKYMEHT, Ha KOTODEIH JaHA NaTHPOBAHHAS CCHUIKA, BHECEHO H3MEHEHME,
3aTparuBalollee MONOXKEeHHEe, Ha KOTOpoe JiaHa CCBUIKA, TO 3TO NOJIOXKEHHEe PeKOMeHIyeTcs IpPHEMeHATh Oe3 ydera
IAHHOTO M3MeHeHHA. ECIH cChUIouHEI TOKYMEHT OTMEHeH 663 3aMeHEI, TO TOJIOKEHHE, B KOTOPOM JaHa CCHUTKA Ha
HETo, peKOMEHIYETCS IPHMEHATE B YacTH, He 3aTparueatolleif 3Ty cchliky. CeelleHHsA 0 AeHCTBUH CBOJOB NPABMI
uenecoofpasHo npoeepuTsh B PelepantHoM HHGOpMaLMOHHOM (GOHIE CTaHAaPTOB.

3 TepMHHBI H onIpeeIeHHS
B Hacrosimem cBoje npapui npuMeHeHbI TepMuHEBL H onpexnenerus no 'OCT 18288-87,

I'OCT P 56705-2015.

4 O6mue NoJI0KeHHs

4.1 JK nogpa3pensoT (K1accHGHIUPYIOT) IO OCHOBHBIM NpH3HAKaM: (yHKIHOHABHOMY
Ha3HAYEHHIO, YCIOBHSM 3KCIUTyaTalllud, CPOKY CIy»KOBI (IpHUIoxKeHue A).

4.2 TIpu npoextupoBanuu JIK cienyer pyxoBonctBoBatkcs TpeboBanusmu CII 70.13330,
OpegycMaTpuBaTh HX 3aIIMTy OT YBIaXHEHHS, OMONOBPEXIEHHS, OT KOppo3u: (It
KOHCTPYKIMH, SKCIUTyaTHPYEMBIX B YCIOBHAX arpECCHBHEIX CPEZT) B COOTBETCTBHH ¢ HOPMaMH 110
NPOEKTHPOBAHMIO 3allUTEl CTPOMTENBHBIX KOHCTpyKIui or xopposuu CII 28.13330, or
BO3JefCTBHS OTHS B ClIydae II0’Kapa B COOTBETCTBHH C [1], a Tarke ¢ ydeToM celcMHYecKHX
BO3eHCTBHHN NpH CTPOUTENLCTBE B celicMuyeckux patioHax cornacHo CIT 14.13330.

4.3 IK momxHBI YOOBIETBOPATH TpeGoBaHHSM pacdera mo Hecymei cmocobuoctu (1-a
rpynmna INpeNeNbHBIX COCTOSHHH) M N0 IedopManusM, HE NPENsSTCTBYIOIIHM HOPMalIbHOH
9KCIUTyaTanud (2-s1 rpynna HOpefeNbHBIX COCTOSHHH), C y4ETOM XapakTepa M UIMTEIbHOCTH
IEeHCTBUS Harpy3oK.

4.4 IK crnenyet MpoeKTHPOBATh C y4eTOM 0cOOEHHOCTEH H3TOTOBJICHHS, a TaKXKe YCIOBHH
HX 9KCIUTyaTalldH, TPAaHCIIOPTHPOBAHKS H MOHTaXa.

4.5 K B ycIOBHSAX HOCTOSHHOTO WM TEPHOIAYECKOTO JIHTEIHHOI0 HarpeBa JOIIYCKAeTCs
IIPHMEHSTh, eCJIH TeMIlepaTypa oKpyxKaromero Bo3nyxa He npepsmmaet 50 °C. s kOHCTpyKIHiA
3 KieeHod npeeecwHbl (manee — KJIK) rtemmeparypa Bemme 35 °C momyckaercs IpH
OTHOCHTENIBHOM BIaXXHOCTH Bo3ayxa He MeHee 50 %.

4.6 Homrosewnocts JK nomxna ObITe obecrnedeHa KOHCTPYKUMOHHBIMH MepaMH B
COOTBETCTBHH C yKa3zaHHSMHU paszfena 8 W, B HeoOXONMMBIX CIydasx, 3alluTHOH o6paboTkoi,
IpeaycMaTpUBaromef MX IpenoXpaHeHHE OT YBIaXHEHHWS, OHOIOBPEXIEHHS M BO3TOpPAHHUS.
JleKOpaTHBHYIO OTAENKY H OrHe3almuTHY0 00pabotky JIK cinemyeTr BEIIONHATE, KaK IPaBHIIO,
I0cTIe yCTPORCTBA KPOBIIH.

5 MaTepHaJibl

5.1 Jina u3rotoBnenud JJK cregyeT IpUMEHATh NPEBECHHY MPEUMYINECTBEHHO XBOHHBIX
nopon. I[peBGCHHy TBEPABIX JIMCTBEHHEBIX ITOPOX CIEAYET UCIIONIB30BATH JJII HAT CJ'ICfI, IIOOYIICK
JPYTHX JeTajeH.

ITpumeuaHue— [Ing KOHCTPYKIIHH NepeBIHHBIX ONOP BO3MYIUHEBIX JIMHMH 3NEKTPONEpeAads Clemayer
TIPHMEHATH IPEBECHHY COCHBI H JIMCTBEHHHIIbI, @ /11 KOHCTPYKLHMH ONOp JHHHMH 3JIeKTpoliepeadt HarmpsuKeHHeM 35
kB M MeHee, 32 HCKIIOYEHHEM 3JIEMEHTOB CTOEK M NPHCTAaBOK, 3arMyOIeHHBIX B TDYHT, M TpaBepc, JOMYCKAETCHA
NPUMEHATE APEBECHHY €U H ITHXTHL.

5.2 Kauectro JAPEBECHHEI, I/ICHOJIBBYCMOﬁ JJIA  3JIEMEHTOB HECYIIHX ,HK, JOJDKHO
COOTBETCTBOBATE NOIIOJIHHTECIIBEHEIM TpeGOBaHHﬂM, YKa3aHHBIM B IIPHJIOKCHHH b.
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ITpo9yHOCTE APEBECHHBI COOTBETCTBYIOIINX COPTOB HIIH KJIACCOB IIPOYHOCTH JOJDKHA OBITH
He HIDKE HOPMATHBHBIX CONPOTHBICHHH, IPUBEICHHBIX B IPUIOKEHHH B.

5.3 B 3aBHCHMOCTH OT TeMIIepaTypPHO-BI&XXHOCTHBIX YCJIOBHM 3KCIUTyaTallHH (KIaccoB
YCIOBHH OSKCIUTyaTallud) CIENyeT HpeXbsBIATh TpeOOBaHHMS K MaKCHMAlIbHBIM 3HAYEHHSM
SKCILTYyaTal[HOHHOM BIaKHOCTH JPEBECHHBI M YUHTHIBATH 3aBHCHMOCTH €€ IIPOYHOCTH OT 3THX
3Ha4YEeHHUH.

Knaccuduxanus ycnoBuii SKCIuTyaTanyuy (peskUMOB dKCIUTyaTallH) IIpHBeeHa B TaOIHIE
1, ocoberHOCTH HX ydeTa IPH IPOEKTHPOBAHHH H H3TOTOBRIEHHH KOHCTpYKUuit — B Tabmuie A.2
NpUNOXeHus A.

5.4 He pomyckaercs npumernenne KJIK mns xiacca sxcmmyatanwd la (OTHOCHTEIBHAsS
BIIQJKHOCTH BO3[yXa B 30HE pacIloyIojkeHHsI KOHCTpYKIHH MeHee 45 % mpH TeMuepatype He BEIIIe
35 °C, nmomyckaercs KpaTKOBPEMEHHOE IOHI)KEHHE MHHHMAIBHOH BIAXHOCTH IOMENIEHHH B
TedeHUe 2-3 Hel B TOOY).

5.5 B KOHCTpYKIIMSX M3 IeJIbHOH IpPEBECHHBI, SKCIUIyaTHPYEMBIX B YCIIOBHSX KJIacCOB
SKCIUTyaTaluu 2, 3 1 4, Koraa ycyInka JpeBeCHHE] He BEI3BIBAET pacCTpOHCTBA MM yBEeTHIEHHS
TIOJIATIIMBOCTH COETMHEHHH, NOMycKaeTcs NPHMEHATh APEBECHHY C BIaXKHOCTHIO He Oonee 40 %
IIPH YCIIOBHH €€ 3alMUTHI OT THHEHHS.

Tabnuma 1
" MaxkcuManbHas OTHOCHTEIBHAS
Knacc ycnopuii DKCITyaTallMoHHAS
o, | BI2KHOCTE BO3IyXa IPH TeMIIEpaType
SKCIUTyaTalHH BJI2XKHOCTE APEBECUHEL, %0 20 °C, %
1 (eyxot) la He 6onee 8 40
16 He 6onee 10 50
2 (HOpMasBHBIH) He Gonee 12 65
3 (Bna>kHBIH) He Gonee 15 75
4 (oiped) 4a He Gonee 20 85
46 Bonee 20 Bonee 85
IMIpumeuanus
1 JTonycKaeTcs B Ka4eCTBE «IKCILUTyaTALHOHHOM) NPHHAMATE «PAaBHOBECHYIO) BIAXKHOCTb APEBECHHEI
(pucynox A.1).
2 JlomyckaeTcs KpaTKOBPEeMEHHOE NPEBbIIIEHHe MAKCHMAILHOM BJIaKHOCTH B TeYeHHe 23 Hel. B TOLY.

5.6 IIperecuna Hareneii, BKIaAbINeH U APYTUX AeTaned To/kHa OBITH MpsMocIofRHOH, 6e3
CYYKOB H APYTHX IIOPOKOB, BIQKHOCTE APEBECHHEI He JOJDKHA mpeBbimath 12 %. Takue mneramu
U3 IPEBECHHBI MAJIOCTOMKUX B OTHOIIEHUH 3aTHUBaHuUs nopox (bepesa, Oyk) ciemyeT mogBeprars
aHTHCENITHPOBAHUIO.

5.7 Bemuunny cbera KpyTJbIX JIECOMAaTEpHAIOB IIPH PACYETE IEMEHTOB KOHCTPYKIHH
clemyeT MpHHEMATE paBHOH 0,8 cM Ha 1 M INMHHEL, a A7 TMCTBEHHUIE — 1 ¢M Ha 1 M JUIHHBEL.

5.8 JlpeBecuny CIOMCTYIO M3 KieeHoro mmoHa (LVL) ucmons3yroT B CTPOUTEIBCTBE UL
HECYIUX KOHCTPYKIHH B OCHOBHOM K3 OJHOHAIIPABIEHHOIO WIMOHA H 1 HecyIIuX
OrpaXIalolMuX KOHCTPYKIMH, KOTJa 4acTh CIOEB IINOHA PacloIOKEeHa B NEPIEHIUKYISIPHOM
HalpaBleHUH.

5.9 Jlng xoHCTpyKIHi KieeHbIX (aHEepHBIX clexyeT IpHMeHAThH (anepy mapku OCO, a
Taxxe Oaxemu3upoBanHyio $anepy Mapku OBC.

5.10 IDmoTHOCTE MOpeBECHHBI, BKIIOYAd KJIeeHyro, (aHepsl H MarepHana H3
OHOHAIPABJIEHHOIO LIIIOHA, I ONpeeleHHs COOCTBEHHOIO BeCa KOHCTPYKIIMH NIPH pacyere
clieyeT NPHHUMATE 10 IpHIoXKeHH o I,

5.11 Kuen, ucrons3yemsle s ckinerBanud npesecunsl, LVL u daneprr B KJIK, nomxHEI
coorBeTcTBOBAaTh Tabmune 2. Kiew Iy BKIEHBAHHS apMaTyPHBIX CTepiKHEH IpHBEIECHHI B
pazzene 8.

B LIAEMD |
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JIpyrue KieH, He MepedncleHHbe B Tablue 2, JOMycKaeTcs HCIOIb30BaTh IPH YCIOBHH,
9TO MX CBOWCTBA M [OJTOBEYHOCTH OYAYT COOTBETCTBOBATH TPeOOBaHHSM, NPENBSBIAEMBIM K
THIIAM KJIes.

Tabnuma 2

Tun | CxnevBaeMsIH Krace Knacc [Tpumeps! KieeB
Kies MarepHan (byHKUHOHAB- OKCILTyaTalluH
Horo HasHade- | (A.3 npHIOXKEeHHA
HHuA (A2 A)
MPHIIOKEeHHs A)
1 Ha ocHoBe pe3opLiuH-
¢benonopManbIeruaHbIX CMOJ
1-3 14 HJIH MeJlaMHHa C
NpeIRapUTENEHBIM
Toassca nepeMellBaHHeM KOMIOHEHTOB
2 P % Ha ocHoBe MenaMmuHa ¢
S — a3feNIEHEIM HAaHECEHHEM
IUTUTHBIE 16-3 1-3 P
KOMIIOHEHTOB Ha CKJIeHBaeMble
MaTepHabl
TIOBEPXHOCTH
3 Ha ocHoBRe kxapbaMHIHBIX CMOJI,
26-3 12 IByxkoMroneHTHeie DITH knen
2 TIOBBIIIEHHOH BOOOCTOHKOCTH,
HONUYpPETAHOBBIE
4 JpeBecHHa ¢
1-3 1-3 Ha ocHOBe 3MTOKCHIHBIX CMOII
METaJIJIOM

5.12 JIns cTadbHBIX 3JIEMEHTOB NEPEBSHHBIX KOHCTPYKLMH ClIeNyeT IPHUMEHATH CTald B
cooteercTeuH ¢ CIT 16.13330 u apmaryprsie ctanu B coorsercTBuu ¢ CIT 63.13330.

5.13 B coemuHEHHSX OJEMEHTOB KOHCTPYKIMII, DOJKCILUIyaTHPYEMBIX B YCIOBHAX
arpecCUBHOM 110 OTHOIIEHHIO K CTallH CpEZbl, CIeXyeT HCIOIb30BaTh KOPPO3HOHHOCTOMKHE
CTaJld, ATIOMHHHEBBIE CILIABEI, CTEKJIOIUIACTHKH, npeBecHO-caoucThie iactuku JCIIb, a Taxxke
IPEBECHHY TBEPABIX JTHCTBEHHEIX TOPOJ.

5.14 JIng KOHCTPYKUHH Ha BKJIEEHHBIX CTEPXKHAX CIEAYeT MCIONB30BaTh CTEPIKHH
nepuomgudeckoro npoduis kiacca A300-A600 u cTep:kHH H3 KpYIJIOH CTalH, alFOMHHHEBBIX
CILIaBOB, apMaTyphl Kiacca A240 ¢ Hape3koi Ha BCIO ITTyOHHY BKJICHBaHHS.

5.15 B xommosuTHEIX KoHCTpykipix u3 JIK u Geroma (mpunoxenue JI) HMCIONB3YyIOT
cnenyromue Matepuaisl: JK; 6eTon Tskensni kiaccor B20 u Belme; BKIEEHHBIE apMaTypHBIE
CTep>KHH, B COOTBETCTBUH C MOJIOKEHMAMH nproxeHns XK.

5.16 Jlna 3amuTHOM 06paGorku JIK MaTepmansl cieyeT BEIOHpaTe B COOTBETCTBHH C
nonoxenusMu CIT 28.13330.

6 PacyeTHble XapaKTepHCTHKH MaTepHaIoB
6.1 PacueTHBIE CONpPOTHBICHHS APEBECHHBI COCHBI, €M H JIMCTBEHHHIIEI €BPOIEHCKON

OTCOPTHPOBAHHOM IO COPTaM CIIEAYeT OIpPeeATh o GopMyIIe
RP = RA myy - TIm, (D

rae R* — pacueTHoe conpoTrEBienHe ApeBecuHbl, MIla, npuBeneHHOE B TabiHIlE 3, BIAKHOCTBIO
12 % mnsa pexuMa HarpyXeHHus A, coriacHo Tabmuie 4, B COOpPYXEHHAX 2-To Kiacca
(GYHKIHOHAIFHOTO Ha3HAYEHHs], COTIacHO MPHIIOXKEHHUIO b, IIpH CpoKe 3KCIUTyaTalui

He bonee 50 neT;
Mz — KO3)OHUIMEHT IIHTENBHOM IPOYHOCTH, COOTBETCTBYIOLIMH pPEeXHUMY IIHTEIbHOCTH

D LA
' B HABOP
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3arpyxeHus (Tabmina 4);
ITm; — npoussenenue K03 dunrenToB ycnosui pabotsl (6.9).
PacyeTHEIE CONpPOTHBIEHHS s APYTHX MOPOJ [IPEBECHHBI YCTaHABIHBAIOT NYTEM
YMHOXKGHHs BENHYMH, NpPHUBEJEHHLX B Tabmuue 3, Ha I€peXOmHble KOIDQUUMEHTEL 7,
yKa3zaHHBIE B TabmuIe 5.

Ta6bnuma 3

HanpsxeHHO€e COCTOSHHE H XapaKTEPHCTHKA PacuetHoe conporusneHue, MIla, mis copToB
2JIEMEHTOB JPEBECHHBI
(Obo3Ha4ueHne 1 2 3
1 U3rub, cxxaTtue ¥ CMATHE BAOJb BOJOKOH: RA, RA, R
a) 37IeMEeHTEI MPAMOYTOJBHOrO ceueHus [3a 21 19,5 13
MCKJIIOYEHHEM YKa3aHHEIX B 0), B)] BBICOTOi HE
6onee 50 cm. IIpu BricoTe ceueHus 6onee 50 cMm
[cMm. 6.98)]
6) 371eMEHTBI IPIMOYTOJIBHOTO CEYeHHs IHPUHOH 22,5 21 15
ot 11 no 13 cmM npu BeIcOTE ceveHus ot 11 mo 50
cM
B) 2JIEMEHTHI MPSAMOYTOJILHOTO CEYEHMs IMPHHOM 24 22,5 16,5
Gonee 13 cM nipu BeicoTe cedeHus oT 13 mo 50 cm
T') 37IEMEHTEI U3 KPYIJIbIX JlecoMaTepyanos 6e3 - 24 15
BPE30K B pPaCYETHOM CE4EHUH
RA
2 PacTskeHHeE BOOJb BOJIOKOH: 2
a) 3JIEeMEHTHI U3 LIENIbHOH IPEBECHHBI 15 10,5 -
6) KieeHbIe HNEMEHTEI 18 13,5 -
3 CokaTHe U CMATHE IO BCeH TUIOLIAAH IoIepeK RA 90, R0 2.7 2,7 2,7
BOJIOKOH
4 CmaATHE nonepek BOJIOKOH MECTHOE: RAeu0
a) B ONMOPHBIX YaCTAX KOHCTPYKLMI, 106OBBIX 4,5 4,5 4,5
BpyOKax M Y3JIOBBIX IPHMBIKAHUIAX 3JIEMEHTOB
6) mox maitbamu npu yriaax cMaTys ot 90° mo 60° 6 6 6
A
5 CkanplBaHHE BAOJb BOJIOKOH: R
a) npH U3rude 3J1eMEHTOB M3 LEIbHOM PEBECHHbI 2,7 2.4 2,4
6) npu u3rube KICEHBIX 3JIEMEHTOB 2,4 2,25 2,25
B) B 1060BBIX BpyOKax Aj1s MaKCHMalbHOIO 3,6 3,2 3,2
HanpsHKEHUs
r) MECTHOE B KJIEEBBIX COEIMHEHHAX IS 3,2 3,2 3,2
MaKCHMAJIBHOIO HAIIPDKEHHA
RACK%
6 CkanpiBaHHe MOMEepeK BOJOKOH B COSMHEHUAX:
a) 3JIEMEHTOB U3 LIEJIbHOM JIPEBECHHBI 1,5 1,2 0,9
6) KieeHbIX 37IEeMEHTOB 1,05 1,05 0,9
7 PacTsyxeHHe Monepek BOJIOKOH 3JIEMEHTOB U3 RMroo 0,23 0,15 0,12
KJIEEHOH NPEBECHHBI
8 Cpe3 mop yriioM K BOJIOKHaM 45° B 9 7,5 6
To xe 90° RA 00 16,5 13,5 12

IIpumMedaHud

1 B KOHCTPYKIHMAX NOCTPOEYHOTO M3TOTOBJIEHHUS BETHIMHbI PACUETHBIX CONpPOTHBIIEHHH Ha PacTAKEeHHE,
TIPHHATHIE 110 MYHKTY 2a) HacToAwel TabanLbl, CIEyET CHIKATh Ha 30 %.

2 PacyeTHOE COMpOTHBJIEHHE M3ruY Ui 3/IEMEHTOB HACTHNIA M OOPEIISTKH NOA KPOBIIO U3 IPEBECHHEI 3-
ro COpTa ClieyeT NpHHIMaTh paBHbiM [3 MITa.

5
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Tabnuma 4

11

O6o3HaueHHe IIpusenenHoe Koadduument
PEKHMOB XapaKTepHUCTHKA PEXKHMOB HarpyKeHHs pacueTHOe BpeMs IITTHTENEHOM
Harpy>eHus IlefiCTBHS Harpy3KH, C |IPOYHOCTH Mgy
3 JIuneiino Bo3pacTaromas HarpysKa IIpH 1-10 1,0
CTAHAAPTHBIX MAIIMHHBIX HCIIBITAHMAX
b CoBMecTHOe IeicTBHE MMOCTOSHHOM H 10%-10° 0,53
JIUTENbHOH BPEMEHHOM Harpy3okK, HanpsKeHHe
oT koTopbix npeesiaet 80 % nomnoro
HalpssKeHHA B 3JIeMeHTaX KOHCTPYKLMH OT BCeX
Harpysox
B CoeMecTHOE JieiicTBHe MOCTOSHHOHN H 108-107 0,66
KpaTKOBpPEMEHHOH CHETOBOH Harpys3okx
r CoBMecTHOe AeHcTBHE TIOCTOSHHOM H 103-104 0,8
KPaTKOBPEMEHHOH BETPOBOH U (HIH) MOHTAXKHOH
Harpysok
pi| CoBMecTHOe NeiCTBHE IOCTOSHHOM 1 10-10? 0,92
celicMHUecKkoii Harpy3ox
E HeilicTBUe UMITYJIECUBHEIX U YAapHBIX Harpy30K 1071-10"% 1,1-1,35
K CoeMecTHOE JieficTBHE NMOCTOSHHOM H 103-10* 0,8
KpaTKOBpeMeHHOH CHEroBOH Harpy3ok B
YCIIOBHSIX TIOXKapa
41 JIns onop BO3AYIUHBIX JIMHHIA 3JIeKTponepeadt — 10*-10° 0,85
royojieiHas, MOHTa)KHas, BeTpoBasd NpH
roNoJieNe, OT TADKEHHU IPOBOOB IPH
TEMIIepaType HIKe CPEIHEr0N0BOH
K Jlisa onop BO3AYIIHEIX JIHHUI 31eKTponepenai — 107-1072 1,1
np# 0OpEIBe MPOBOJOB H TPOCOB
Tabnuma 5
Koadduisent my, A1 pacueTHBIX CONPOTHBIEHHIA
pacTsyKeHHuIo, U3rudy, COKATHIO M CMITHIO
HpesecHas nopona CKAJILIBAHUIO
CHKATHIO M CMSATHIO BJIOJI | IOTNEpeK BOJIOKOH R
BOJIOKOH Ry, Ry, Re, Ren Reoo, Rewgo 3
XBoliHbIE
1 JIucTBeHHMIIa, KpOME eBpOIeHCKOMH 1,2 1,2 1
2 Kenp cubupckuii, kpoMe Keapa 0.9 0,9 0,9
KpacHospckoro kpas
3 Kenp Kpacnosipckoro kpas 0,65 0,65 0,65
4 TIuxTa 0,8 0,8 0,8
Trepnele TUCTBEHHEIE
5 dy6 1,3 2 1,3
6 Sceus, kieH, rpad 1,3 2 1,6
7 Axanms S 2,2 1,8
8 Bepeza, Oyk 1,1 1,6 1,3
9 Bas, uiaeM 1 1,6 1
Misrkue 1HCTBEHHBIE
10 Onpxa, 1una, 0OCHHA, TOMOJIb 0,8 1 0,8
Mpumedanue— Kosbduunuents! m,, ykasansble B Tabnuue, i KOHCTPYKLMH ONOP BO3AYIIHBIX
NWHMI 3JEKTpONepenai, HM3TOTABIMBAEMBIX W3 HE NPOINHTAHHON aHTHCENTHKAMHM JIHCTBEHHHIB! (TpH
BNAXHOCTH < 25 %), yMHOkKatoTcA Ha ko3 duuueHT 0,85.
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6.2 PacueTHBle CONDOTHBIEHHS [IPEBECHHBI M J[JPEBeCHBIX MarepHanoB  RP,
OTCOPTHPOBAHHEIX 10 KJIacCaM IIPOYHOCTH, ONPEAEISIOT o hopMyne
RP = R¥ mian - TImi Iym, 2
rae R — HopMaTHBHas npodHocTs Matepuana, Mlla, onpenenernas ¢ obecneyennoctso 0,95,
[IpUBE/ieHHas B IPHJIOXKEHHH B;
Ym — KO3O(QHUIOHEHT HaIEeKHOCTH IO MaTepHany (Tabmmia 6), onpejenseMbli U3 YCIOBHS
nepexoza ot obecnesenroctu 0,95 s R* x obecneuennocta 0,99 g RP mo dopmyie
YmZ (1 =muv) /(1 —mpv), 3)
M = 1,65 — KBaHTHNE B IpeaonaraeMoi cTaTHCTHYeCKOH (QYHKUMH pacnpeieicHus C
obecneuennocTsi0 0,95;
Mp = 2,33 — KBaHTHJIb B IIPEIIIONIAaTaeMoi cTaTHCTHUecKOH (QYHKIHH pacmpeleneHHs C
obecnievenHOCTHIO 0,99;
v — ko3 duuenT Bapuanuy (tabmina 6).

Tabnuma 6
Ne HanpspkeHHOE cOCTOSHHE Koagdument KoadduuueHT HanexuoCTH
T.II. BapHallHH V IO MaTEPHAITY Yim

1 | Uzrub 0,15 1,2

2 | CixaTHe H CMATHE BIOJIb BOJIOKOH 0,13 1,15

3 | PacTskeHHE BIOJIL BOJIOKOH 0,2 1,25

4 | CxanslBaHHe BJIOJb BOJOKOH 0,2 1,25

5 | CxxaTHe U CMATHE NoNepeK BOJIOKOH 0,13 1,15

6 | PacTsokeHHe nomnepek BOJOKOH 0,25 1,4

7 | CxansIiBaHHe Nonepek BOJOKOH 0,2 1,25

8 | Moxyns ynpyrocta 0,15 -

6.3 PacyerHsle CONPOTHBIIEHHS Opyca MHOTOCIOMHOIO KJIEeHOTO M3 OJHOHANPABJIEHHOIO
mmona LVL cnenyet onpenensts no gopmyne (1), roe R npurrMars mo tabmume 7.

Taonuma 7

o PacuerHoe conporuBnenne, MIla, os
I ;1 HanpssxeHHoe cocTosHue coptor/knaccos npounoctd LVL
i (Ob6o3HayeHne 1/K45 2/K40 3/K35
1 Hsru6 R 39 34 30
CikaTye B IUIOCKOCTH JIMCTA BAOJIb
kO A RA, RA, 32 30 27
3 CixaTHe B IJIOCKOCTH JIUCTA TTONEpPEK
BOJIOKOH p RAcQO, R cM%0 4,8 4,7 4,5
4 CrxaTHe M3 IUIOCKOCTH JIHCTA . i
NONEepeK BOJIOKOH R0, R eusn 24 25 2.3
5 CMaTHe MecTHOE B MJIOCKOCTH JIUCTA
[IOTIEPEK BOJIOKOH B OMOPHBIX YaCTAX
P . P R0 7,5 7.4 7,25
KOHCTPYKLHH U Y3JIO0BBIX
TIPUMBIKaHHIX
6 PacTsokeHue BJIOJIb BOJIOKOH B 31 27 24
7 PactsokeHue monepek BOJIOKOH B
TUIOCKOCTH JIMCTA P R%p00 0,45 0,45 0,45
8 CkasnriBaHHe BAONb BOJIOKOH RM., 41 3.9 3.9
nomnepex IIOCKOCTH JIMCTA

1
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9 CxkanpIBaHHE BI0JIb BOJIOKOH B RA, 32 3 2.9
TUIOCKOCTH JINCTA ¥ ? .
10 | CxanslBaHME NONEPEK BOJIOKOH B R o0 15 15 15
IUIOCKOCTH JIMCTA u 2 ? .

6.4 PacueTHOE CONPOTHRICHHE IPEBECHHEI MECTHOMY CMSTHIO ITOIIEPEK BOJIOKOH Ha YacTH
JUIHHEL Rewoo (TIpM AHHE He3arpy:KeHHBIX YYJacTKOB He MeHee IUIMHE! IUIOINANKH CMSTHS H
TOJIIIMHEI 3JIEeMEHTOB), KPOME CMSITHS B OIOPHBEIX YacTSX KOHCTPYKIHH, 1000BBIX BpyOkax u
Y3JI0BBIX IPHMBIKAHUAX 3JIEMEHTOB | [TO]1 maibamu npu yrinax cMatus ot 90° no 60°, BEMHCIAIOT

o dhopmyne
80
R0 = RA 0| 1+ ——— |, (4)
i, +12
rae RAcgo — pacyeTHOE CONPOTHBIEHHE IPEBECHHEI CKATHIO M CMSTHIO 110 BCeH IOBEPXHOCTH

IIONIEPEK BOJIOKOH;
Iew— JIIAHA INIOINaaKH CMATHA BI0JIE BOJIOKOH OPEBECCHHEI, MM.
6.5 PacueTHoe COIIPOTHBIICHHE JPEBECHHEBI CMATHIO mon YITIOM O K HallpaBJIEHHIO BOJIOKOH

BBIMHCIIAIOT 10 Gopmyse
R : (5)

6.6 PacuerHoe COIIPOTHBJICHHE APEBECHHBI PACTOKECHHIO IIOA YIJIOM O K HaITpaBJICHUIO
BOJIOKOH BBIMHCIIAIOT IIO li)OpM}'J'Ie

- . (6)

1+( R —lein’u
R0
6.7 PacuerHOoE CONIPOTHBJICHHUE OPCBECHHBI CKaJIBIBAHHIO IIOL YIJIOM & K HaIIPpaBJICHHIO
BOJIOKOH OIIPEOCIACTCA II0 (bOpMy.TIC
Ri . (7)

RA .
1 +[ S IJ sin®
chgﬂ

6.8 PacueTHEIE CONPOTHBIIEHHUS CTPOMTENBHOH (haHepE! CIEeAyeT ONpelensTs 1o GopMyIe
(1), rae R* momKHB! IPHHEMATE 10 TabmuIte 8.

Rs=

Rlm=

Tabnuma 8

Pacyernoe conpoTusneHue, Mlla
5 cpesy
B dmepn PACTSDKEHHIO | CHKATHIO B | H3rHOY M3 |CKaJIBIBAHHIO L T
B IUIOCKOCTH | ITIOCKOCTH | IUIOCKOCTH | B INTOCKOCTH
nucTa RAgp |nucta RAc |micta RAy | mucta R e ?[:f:ac;izrn
.Cp
1 Mdanepa kineeHas 6epezoBas Mapku
®C® copror B/BB, B/C, BB/C:
a) 7-cnoitnag Tonmuno# § MM u Honee:
BJIOJIb BOJIOKOH 21 18 24 1,2 g
nolepex BOJIOKOH HapyKHBIX CIIOEB 13,5 13 10 12 9
nox yryioMm 45° K BOJIOKHaM Z 10,5 - 1,2 13,5
8
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0) S-crnoitHas TOMMIMHOH 5—7 MM:

BI0JIb BOIIOKOH HAPYKHEBIX CJIOEB 21 19,5 27 1,2 7,5
MOTIEpeK BONOKOH Hapy»KHBIX CIIOEB 9 10,5 4,5 1,2 9
nox yrjioM 45° x BoJIOKHaM 6 9 - 1,2 13,5

2 (DaHepa Ki1eeHas U3 JPEBECHHBI

nuctBeHHHULB! Mapki ©@CO copTos

B/BB u BB/C 7-cnoiiHas TonumHoH 8

MM u Gonee:
BIOJIb BOJIOKOH HapY»KHEIX CIIOEB 13,5/9 26/17 27/18 0,9/0,6 7,5/5
TIONepeK BOJIOKOH HapyXHBIX CIIOEB 11,5/7,5 19,5/13 16,5/11 0,75/0,5 7,5/5
rox yrioM 45° K BOJIOKHaM 4,5/3 7,5/5 — 1,05/0,7 11,5/7,5

3 danepa HaxenTH3UpOBaHHAA MapKH

®EBC TommuHo# 7 MM 1 Gonee:
BIOJIb BOJIOKOH HAPY KHBIX CIIOER 48,5/32 42.5/28 50/33 2,7/1,8 16,5/11
nionepek BOJJOKOH HapY:KHBIX CIJIOEB 36,5/24 35/23 38/25 2,7/1,8 18/12
TOX YTJIoM 45° K BOIOKHaM 25/16,5 32/21 — 2,7/1,8 24/16

Ipumeganus
1 PacueTHBlE CONPOTHBIEHHA CMATHIO H CXATHIO NEpNEeHIUKYNAPHO IUIOCKOCTH IHCTa Uid Gepe3oBodi (aHepr! Mapku
DCD — RAp.co0 = RA.cn00 = 6 MITa 1 Mapks PBC Ry co0 = R%.emv0 = 12 MITa.

2 PacueTHBIE CONPOTHBJIEHHS PACTIKEHHIO MEPIIEHAMKYIIAPHO K IUIOCKOCTH JIACTA — OTPBIB IIIIOHA NIPHHEMAIOT RAp 500 =
0,15 MITa.

6.9 Ipu ompeeieHHH PacYeTHOI0 CONPOTHBIEHHS B COOTBETCTBYIOLIMX CIIyYasx CAEHyeT
IPHMEHATH K03 QHUIMEHTE! YCIOBHH paboThI:

a) JUls pa3JIMYHEIX YCIOBHI 3KCIUTYaTaIllui KOHCTPYKIHHE — KO3 OHIHEHT 75, YKa3aHHEBIH B
Tabmuie 9;

0) KOHCTPYKIHMH, 3KCIUTyaTHPYEMbBIX IIPH YCTaHOBHBLIEHCS TeMIlepaType BO3JyXa HMKE
wnoc 35 °C, — xoaddunuent mr = 1; npu temuneparype muoc 50 °C — xoaddunuert m: = 0,8.
Jli1st IpOMEsKYTOUHBIX 3HAUEHHH TeMIIepaTypsl K03 QHIMEHT IPHHUMAIOT 110 HHTEPIIOJIAIHH;

B) H3rubaeMbIX, BHELIEHTPEHHO CIKATEIX, CKAaTO-U3MHO0aEMBIX H CIKATHIX KJIEEHBIX JIEMEHTOB
IPSAMOYTOJIBHOIO CedeHHs BEICOTOMH 6onee 50 cM 3HAUEHHA paCYETHEIX CONPOTHBICHHH H3rHOy 1
CIKATHIO BJIOJIb BOJIOKOH — KOO GHIIHEHT M5, yKazaHHbIi B Tabmuie 10;

I') PACTAHYTHIX 3JIEMEHTOB C OCIablIeHHEM B PACUETHOM CE4E€HHMH H H3THOaeMbIX 37EMEHTOB
H3 KPYTIIBIX JIECOMATEPHAIIOB C IIOAPE3K0i B pACUETHOM CEYEeHHH — K03hQUIHeHT mo = 0,8;

1) 3JeMEHTOB, ITOJBEPTHYTBIX ITyOOKOH MPONUTKE AHTHIMPEHAMH IIOJ JaBIICHHEM, —
k03 hunueHtT ma = 0,9;

€) wu3rnbaeMbIX, BHELEHTPEHHO C)KaTBIX, CXKATO-H3TMOAeMBIX H CXKaThIX KJIEEHBIX
JEPEeBIHHEIX 37€MEHTOB, B 3aBHCHMOCTH OT TOJINHHEI CIOEB, 3HAYEHHA paCUeTHBIX
COTIPOTHRBIIECHHH H3THOY, CKAIBIBAHHIO H CYKATHIO BIIOJIb BOJIOKOH — KO3 OHITMEHT Micy, YKa3aHHBIHA
B Tabmuue 11;

) THYTBIX 3JIEMEHTOB KOHCTPYKIH 3Ha4€HHs] PACIECTHBIX CONPOTHUBIEHHHA PacTHKEHHUIO,
CHKaTHIO ¥ U3THOY — KO3 QHIMEHT My, YKa3aHHBIN B Tabnune 12;

H) B 3aBHCHMOCTH OT CpOKa CIIykOBI — K03 GHIHEHT Mc.c, yKa3saHHEIA B Ta0uue 13;

K) JUId CMSATHS IIONEpeK BOJOKOH Ipd pexuMax HarpyxeHus [-K (tabmmma 4) —
ko3 uruenT My = 1,15.

Tabnuma 9

1Anl 2 3
0,9 0,85

Vcenosue skcrutyatanmu (Tabnuna 1)
Koadduument ms 1

D AN
B HAROP
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Tabmnuma 10

BricoTa ceueHmns, cM 50 u MeHee 60 70 30 100 120 u Gonee

Koadduuuent ms 1 0,96 0,93 0,90 0,85 0,8

Tabnuma 11

TomuuHa cios, MM 10 u MeHee 19 26 33 42
KoathdbHumeHT mig, 1,2 1,1 1,05 1,0 0,95
Tabnuma 12
O603HaueHHe pacyeTHEIX KoahduiyenT my Npu 0OTHOLIEHHH Fd/a
e CONPOTHBIEHUH 150 200 250 500 u 6omee
CoxatHe u M3rub Re, Ry 0,8 0,9 1 1
Pactsokenue R, 0,6 0,7 0,8 1

IIpuMedaHHe—r— pagHyc KpUBHU3HBI THYTOI JOCKH WM Gpycka; @ — TONIKUHA THyTOl TockH win Gpycka
B paJUajbHOM HalpaBJIeHHH.

Tabnuma 13

3nageHHe K02 HIMEHTA ;.. TIPH CPOKE
Bup HanpsHKeHHOTO COCTOSHUA ciyx065I COOpYKEHHA

< 50 et 75 net 100 net u 6onee
W3rub, cxxatHe, CMATHE BAOJE H IONEPEK BOJOKOH NPEBEeCHHEI 1,0 0,9 0,8
PacrsxeHue ¥ ckanslBaHHE BAOJE BOJIOKOH JpEBECHHEI 1,0 0,85 0,7
PacTsxeHne nonepex BOJOKOH JPeBeCHHBI 1,0 0,8 0,5

IIpumeduasue— 3HaueHHe KO3DHUIMEHTa M 111 IPOMEXKYTOUHBIX CPOKOB CIYXObI COOpYXXEHHA

NPHUHHUMAKOTCA 10 JIMHEHHOH HHTEePIOJIALMH.

6.10 PacgeTHEIH MOAYJIE YIPYTrOoCTH (MOYJIB CIBUTrA) NPEBECHHEIL U JIPEBECHEIX MaTepHAIOB
TIPH pacyeTe 1o NpeNeNsHEIM cocTosHuaM 2-i rpymmer EX (GY) cnenyer Brraucnats mo gopmyite

E" (GH) = Ecp(Gep) man g ITmi, )]

rae Ecp — cpenuuit Monyns ynpyrocTtu npu u3rube, Mlla, cornacHo npunoxeruio B;
M E — K03bOHUIMEHT U1 YIPYTHX XapaKTepHUCTHK, IS pexuMa HarpyxeHus b (tabmuna 4)
IPUHAMAIOT paBHEM 0,8, 1719 OCTANBHEIX PEXXUMOB Harpy»xeHus — 1;
[Tm; — npou3Benerue KoahGHUIMEHTOB YCIOBUH paboTsl [6.9a), 6.96) 1 6.91)].
6.11 PacuerHplii MOAynp ynpyroctu (MOIYyJIb CIOBHIA) IPEBECHHBI IIPH pacueTe IIo
TIpefenbHEIM COCTOSHHAM 1-# rpynmel mo aedopmuposarHoii cxeme E' (GY) crneayer BEMHCIATE
o popmyne

E] (GI) = EH(ch) ManE Hmr', (9)

rjae Fy — HOpMaTHBHEIH MOZYJIb YIPYTOCTH IpH u3rube ¢ obecnegennoctsro 0,95, Mlla, cornacuo
MpUNOXKEHHIO B;
manE ¥ IIm; — B cooTBeTCcTBHH € 6.10.

6.12 PacyeTHBIH MOAYNE yIpyrocTy ApeBecHHbl, LVL u ¢aneps! B pacyeTax KOHCTPYKITHH
(xpome omop JIDII) Ha yCTOHYMBOCT CleAyeT IPUHMMAThH PABHBIM I apeBecusl £ = 300R™.
(R": — HOpMaTHBHOE CONPOTHUBIIEHHE CXKAaTHIO BIOTH BOJIOKOH, IPHHUMaeMoe ITo npunosxenuto ),
a MOJLyJIb CIBHI'a OTHOCHTENEHO Oceli, HalpaBJIeHHEIX BIOJE H TIONepeK BOMOKoH, — Glogo = 0,05
EY; nna danepst — Ely = 250R"y.c; G'o= E'y / Ep (Ep, Gp IpAHEMAIOTCS 110 IPHIIOKEHHIO B).

10
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6.13 Owu3EKO-MeXaHWYECKHE XapaKTepUCTHKH papeBecuHbl H LVL npuBeneHsl B
npuiioxeHud B.

7 Pac4deT 3/1eMeHTOB /IEPEBAHHBIX KOHCTPYKIHIH
Pacuer 3/1eMeHTOB JepeBAHHBIX KOHCTPYKIIHIA 10 NpeJebHbIM COCTOSHHAM
1-it rpynnel
IlenTpaJbHO-PACTAHYThIE H IeHTPAJIBLHO-C/KAThIE 3J1eMeHThI
7.1 Pacuer 1ieHTpaIbHO-PACTSHYTEIX 3JIEMEHTOB CIIeAyeT IPOU3BOIUTE 10 GopMyTe
N <R, (umn < RPau), (10)
FHT
rne N — pacdeTHas IpoJOJIbHAs CHIIA;
Rp — pacueTHOE CONPOTHBIIEHHE JPEBECHHBI PaCTDKEHHIO BIOJB BOJIOKOH;
RPyw — TO Ke, U1t ApeBECHHBI M3 OJHOHANpaBIeHHOro mioHa (6.3);
Fm ILTOINAb HETTO IONEPEYHOT0 CEYEHHUS JIIEMEHTA.
[Tpu onpeneneruu Fyr ocnabaeHus, paciooXKeHHbIe Ha ydacTKe AuuHoH He bonree 200 Mm,
clle[lyeT IPHHIMATh COBMEIEHHBIMA B OJHOM CEYEeHHUH.
7.2 PacyeT IeHTpPaTbHO-CKATHEIX SJIEMEHTOB IIOCTOSHHOIO LEIBHOIO CEYEHHs CIemyeT
IPOM3BOIUTE IO GOPMYyIaM:
a) Ha IPOYHOCTh

is R, (mwma < R°yw); (11)
FH'I‘
6) Ha yCTOHYMBOCTB
N <R, (wmm < Rou); (12)
@ Fpac

rae Rc — pacd4eTHOe CONPOTHRICHHE APEBECHHEI CKATHIO B0 BOJIOKOH;
R — TO Ke, I IpeBECHHBI U3 OJHOHANIPABIEHHOTO [IIIOHA;
@ — K03 PHIMEHT IPOIOIBLHOro H3ruba, onpeneseMsli cornacHo 7.3;
Fur — TUIOIIAAb HETTO IIONEepedHOro CedeH s IEMEHTa;
Fpac — pacueTHas IUIOIaIh MOMEPEYHOTO CeIeHHS 37IEMEHTa, IPUHAMAaeMast paBHOM:

IIPH OTCYTCTBHY oclablieHu# WK ocnabIeHHsX B ONACHBIX CEYEHHAX, HE BEIXOIAIIMX Ha
KpoMKH (pucyHOK 1,@), ecia mnomans ocnabneHuit He npeBeimaeT 25 % Fep, Fpacs = Fep, e Fep
— IUIomans cedeHus OpyrTo; mpu ocnabneHMsX, He BBIXOAAIIMX HAa KPOMKH, €CTH ILIOIIAIb
ocnabnenus npesbinaet 25 % Fep, Fpac = 4/3 Fiyr; IpH CHMMETPHYIHBIX OCIa0JIeHUSX, BBIXOASIIIX

Ha KpoMKH (pucyHOK 1,6), Fpac = Fur.

a 6

o

1 F s
a — He BEIXOJfIIHE Ha KPOMKY; 6 — BRIXOASAIIHE Ha KPOMKY
Pucynox 1 — OcnabiieHHe cKaThIX 3JIEMEHTOB
11
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7.3 KoaddumueHT MpoIoJEHOro H3rubda ¢ clefyeT onpeaeisTh Mo GopMyaM:
mpu rudxocTH ameMeHTa A < 70

/1 2
go:l_a[mo} ; o
pH THOKOCTH 371eMeHTa A > 70
A
p= ;:2*: (14)

rae koddounuent a = 0,8 mig npepecuns! 1 a = 1,0 gt LVL 1 danepsr;
xo3ppumment 4 = 3000 mns mpeBecunsl W 4 = 2500 s danepsl M JIpeBECHHBI M3
OJJHOHAIIPABJIEHHOI'0 UINOHA.
7.4 THOKOCTH 3NIEMEHTOB LIETBHOIO CEYEHHUS ONPEAENSIOT o GopMyIIe
I
A=, (15)

r

rae lo — pacueTHas JUIHA JIEMEHTa;
¥ — palNyC HHEPIHH CEUEHHS 3TIEMEHTa C MAKCHMAaJIbHEIMH pa3MepaMH OPYTTO OTHOCHTEIEHO
oceil x U ).
7.5 PacueTHyI0 IUIHHY 3JeMeHTa /o ClIeqyeT ONIpeleniITs YMHOKEHHEM €ro cBoOomHOH
nmaHE [ Ha K03 dHImeHT o
I =l (16)

cormacHo 7.23.

7.6 CocTaBHBIE 3JIEMEHTEI HA MOJATIUBLIX COEUHEHUSIX, ONIEPTHIE BCEM CEYEHHEM, CIIEAYET
pacCcuYMTEIBATh Ha IPOYHOCTH M ycToHumBocTh Mo dopmynam (11) m (12), npu atoM Fur ¥ Fpac
ONpeNeNATh KaK CyMMapHBIe IUTOINAny BCeX BeTBeH. [ MOKOCTh COCTaBHEIX IEMEHTOB A CIEXyeT
ONpENENATh C YIeTOM IIOJATIIHBOCTH COSTUHEHHH TI0 hopMye

A=qf(n,h, P22, 17)

rie Ay — TAOKOCTE BCEro 3JIeMEeHTa OTHOCHTEIEHO OCH Y (PHCYHOK 2), BEIYHCIIEHHAS 110 PaCYETHOH
JUTHHE 3JieMenTa [ 6e3 yuera noJaTIMBOCTH;
M — rHOKOCTH OTHENTbHOM BETBH OTHOCHTENBHO ocH I-I (pHcyHOK 2), BEMHCIEHHas IO
pacueTHOM IIMHe BETBH /1; IIpH /) MEHBIIE CEMH TOJIIHH /1| BETBH IPHHUMAIOTCS C A =
0;
ly — ko3 duiuent npuBeneHns rudKOCTH, ONpeneIseMBId o opmyne

(13)

rae b ¥ h — mupHHa U BBICOTA NONEPEYHOTO CEYEHH ITIEMEHTA, CM;
Am — pacdeTHOe YHCJIO INBOB B 3JIEMEHTE, ONPEJENIIEMOE YHCIOM ILIBOB, IO KOTOPBHIM
CYMMHpYETCS B3aUMHEIH CIBUT 3JIEMEHTOB (Ha pHCYHKe 2,4 — 4 1IBa, Ha pHUCYHKE 2,60
— 5 1mBOB);
lo— pacyeTHas [IHMHA JJIEMEHTAa, M;
N — pacueTHOE YUCIIO Cpe30B cBs3eif B 1 mBe Ha 1 M aneMeHTa (IpH HECKOIBKUX LIBAX C
pa3MMYHBIM YKCJIOM CPE30B ClefyeT NpHHHMATh CPEJHEE IS BCEX IIBOB UHCIIO
Cpe3oB);
ke — xo3bduIMeHT MDOJATIMBOCTH COEIMHEHHI, KOTOpHIH CIEIyeT ONpeAeNsaTh IO
dopmynam tabmunsr 14.

12 =
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Tabnunoma 14
KoadhduumenT kc
Bup cazeit NPY LIEHTPaILHOM CIKATHH C
CIKATHH u3rubom
1 I'Bo3 oy, LIypyTBI 1 1
104> 5d*
2 CranpHele HWIMHAPHYECKHE Harenm:
a) IHaMeTpoM < /7 TOJIMHEI COEMHAEMBIX JIEMEHTOB 1 1
5d* 2,5d*
6) nuamMeTpoM > /7 TONILMHEI COEAMHAEMBIX 3IEMEHTOB 15 &
ad ad
3 BxuieeHHBIE cTep:KHH U3 apMaTypsl A400-A600 1 1
1043 5d?
4 JlyboBble HMMHHAPHYECKHE HAreH 1 1,5
Fa 4
5 MyOoBble MIacTHHYATEIE HATEIH - 1,4
ob,,
6 Kreii 0 0
[IpuMedanHe— JuaMeTpsl IBO3/EH, IIypyNOR, Harejeil 1 BKIGEHHBIX CTepsKHell d, TONIIHHA
3NIEMEHTOB g, [IHPHHA by, M TONMMHEA & IIACTHHYATEIX HAreNeH NOJUKHEI GBITh BHIP&KEHb] B CAHTHMETpPAX.

IIpu ompeneneHHH k. DuaMeTp IBO3JeH ciienyer npuHHMaTe He Oonee 0,1 TomIMMHE
COEIMHIEMBIX 3JIEMEHTOB. ECiIM pasmep 3arieMJIEHHBIX KOHIIOB reo3zei MeHee 4d, TO cpessl B
[IPUMBIKAIOMKX K HEM IIBaX B pacueTe He YYUTHIBAIOT. 3HAUCHHE kc COCTHHEHUH HA CTANBHBIX
HIAHAPUYIECKHX HarellsaxX cleIyeT ONMpeNensTh 10 TONMKHE @ 6oee TOHKOTO H3 COeIHHSIEMBIX
3JIEMEHTOB.

Ilpu onpeneneHuy ke AraMeTp AyOOBBIX UIHHIPHYECKHUX HareleH ciaexyeT IpUHUMATh He
6onee 0,25 TonmMHE! O0Nee TOHKOTO U3 COeNHHAEMEIX SJIEMEHTOR.

Cesism B ImBax clefyeT paccTaBITh pPaBHOMEPHO IO JUIMHE 31eMeHTa. B ImapHHpHO-
ONEpTHIX NPAMOTHHENHHEIX 3JIEMEHTaX JONMyCKaeTcs B CPETHUX YETBEPTSX IIMHBI CTABHTH CBSI3H
B ITOJIOBHHHOM KOJMYECTBe, BBOAS B pacueT mo dopmyne (18) BemMuUUHY #c, NPUHATYIO IIA

KpalHUX 4eTBEPTEH JIUHEI dJIEMEHTA.

13
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a — ¢ TIpoKNaaxamy; 6 — 6e3 Mpokamok
Pucyrnok 2 — CocTaBHbIe 3JIeMeHTBI

I'ubKOCTh COCTABHOIO 3JIEMEHTA, BEUHCIEHHYIO 110 GopMmyne (17), ciemyer npuHUMATE He
Gosee THOKOCTH A1 OTHETBLHBIX BeTBEH, pacCIUTHIBaEM IO GopMyie

A= __h ; (19)
"\/ EI i,6p / F‘ﬁp
rne Zligp — cyMMa MOMEHTOB MHEPHIHH OpYTTO IONEPEYHBIX CEYEHHH OTHENbHBEIX BETBEH
OTHOCHTENILHO COOCTBEHHBIX OCEH, MapaylIenbHEIX OCH Y (DHCYHOK 2);

Fop — momans cedeHus GPyTTO 31€MEHTa;

[1 — pacueTHas [IIHHA 3JIEMEHTa.

'ubKOCTE COCTABHOIO SJI€MEHTa OTHOCHTENIEHO OCH, POXOAIIEH Yepes EHTPEI TKECTH
cedeHHH Bcex BeTBeH (OCh X Ha PHCYHKE 2), CIENyeT ONpEeAeNarh KaK UL LENLHOTo JIIEMEHTa,
T.e. Oe3 ydera NOJATIMBOCTH CBf3eH, €CIH BETBH HAarpyXeHBl paBHOMEpHO. B ciydae
HEpaBHOMEPHO HATPY)KEHHEIX BeTBeH clleflyeT pyKoBOACTBOBATECH 7.7.

Ecnu BETBH COCTABHOIO 3JIEMEHTa MMEIOT Pa3iIMYHOE CEYEHHE, TO pacdeTHYI0 THOKOCTE A
BeTBH B hopmyne (17) cnenyetr npuHEMATh paBHOR

=, 20)
JEls, ! Fsp
omnpeeneHue /| IPUBEIEHO HA PHCYHKE 2.
7.7 CocTaBHEIE 3JIEMEHTHI HA IIOJATIMBEIX COEAMHEHUX, YaCTh BETBEH KOTOPEIX HE OIEpTa
II0 KOHIIAM, JOIYCKAETCs PACCUHTHIBATE HA IPOYHOCTD M YCTOHYHBOCTE o dopmynam (11), (12)
TIPH COOTIOIEHUH CIIEAYIOIHX YCIOBHH:
a) IUIOIIAIH TIOTIEPEYHOTO CEYEHHS NEMEHTA Fiyr H Fpac CIENYET ONPENENITh IO CEUYEHHIO
OIIEPTHIX BETBEH;
6) THOKOCTE SIIEMEHTA OTHOCHTENBHO OCH  (PHCYHOK 2) onpeenstoT o popmyie (11); mpu
3TOM MOMEHT HHEPIHH BEIUHCILIIOT C Y4ETOM BCEX BETBEH, a IIIOINAas — TOJIBKO ONEPTHIX;
B) IIpH OMpeieJIeHHH TMOKOCTH OTHOCHTEIEHO OCH X (PHCYHOK 2) MOMEHT HHEPITHH CJIeyeT
BBIMUCIILATH 110 (opMyne
I=I +05L,, (21)
rae Io 7 Jyo — MOMEHTEI HHEPLHH ITONEPEIHEIX CEYEHHH COOTBETCTBEHHO OIEPTHIX M HEONMEPTHIX
BeTBeH.

14
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7.8 Pacuer Ha yCTOHYHMBOCTH LIEHTPATBHO-CKATHIX 3EMEHTOB IEPEMEHHOIO IO BBEICOTE
cedeHHs clielyeT BBIONHATE IT0 opMye

N
PF e Kon

MaKC

< R, (wm < Rum), (22)

/i€ Fyaxe — IUTOMANE ITOMIEPEYHOT0 CEYEHH OPYTTO ¢ MAKCHMAIEHEIMU pa3MepaMy;
kxn — K03 OUIMEHT, YIUTHIBAIOINKI IEPEMEHHOCTD BEICOTHI CEYEHHSI, ONpeIeIAeMEIH 110
tabmmure ['.2 npunoxenus I” (s 51eMeHTOB IOCTOSHHOTO CeUeHHS kxv = 1);
@ — Ko3(duieHT NpomONBHOro H3rmba, ompezenseMbli mo 7.3 mis rubkocTH,
COOTBETCTBYIOIIEH CEYEHHIO C MAKCHMAIBHBIMH Pa3sMEPaMH.

H3rnbaemble 3,1eMeHTHI
7.9 Pacuer u3rubaeMbIX 3I€MEHTOB, O0OECIEUEHHEBIX OT MOTEPH YCTOMYHMBOCTH ILIOCKOM
¢dopmer nebopmuposanus (cM. 7.14 m 7.15), Ha DPOYHOCTH NO HOPMANLHEIM HAMPDKEHHAM

CcIIeZyeT BBIIONHATH 10 dhopMye

o <Ry (ama <R'aw), (23)

pacq

rae M — pacdeTHEBIH H3rubaromuii MOMEHT;
Ru— pacderHOe CONPOTHBIIEHHE U3THOY;
R"3m — pacyeTHOE CONMPOTHBIIEHHE H3ru0y ApeBeCHHBI H3 OHOHAIIPABJIEHHOIO MIIOHA;
Wpacu — pacUeTHBI MOMEHT COIPOTHBIICHM IIOIEPEYHOIO CEYEHHs JJIEMEHTA; I LENBHBIX
371eMeHTOB Wpacy = Wir.

Jlns narubaeMBIX COCTABHEIX 3JIEMEHTOB Ha NOJATIMBEIX COETUHEHHAX PacdeTHEI MOMEHT
CONPOTHBIIEHHS CIEeOyeT I[pPHHAMATh pPABHBIM MOMEHTY CONpPOTHBIEHHS HETTO Wi,
YMHOXKEHHOMY Ha KO3 GHIMEHT ky; 3HaYEHHA Ky 71 SIEMEHTOB, COCTABJIEHHBIX U3 OJTHHAKOBBIX
cll0eB, npHBeaeHE! B Tabmune 15. Ilpu onpenenenun Wyr ocnabieHns ce9eHuH, pacnoIoKeHHbIE
Ha y4acTKe aNeMeHTa AnuHoii He 6onee 200 MM, IPHHHMAIOT COBMELIEHHEIMH B OJJHOM CEYEHHH.

Tadbnuma 15

3nauenue ko3 huIHeHTa ANA pacyeTa H3ruOaeMbIX COCTABHBIX
Yucno cioes B
Koadduuument S TBMETE 3JIeMEHTOB NPH MpoJieTax, M
2 4 6 9 u 6onee
2 0,7 0,85 0,9 0,9
kw 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
Jowe 3 0,25 0,5 0,6 0,7
10 0,07 0,2 0,3 0,4

ITpumMeuaHus
1 Jing mpoMeXyTOYHBIX 3HA4YEHHH BENMWYMHBI NpoNeTa M 4YHCHA CN0eB KO3(QQHIMEHTH ONpeNeimoTC

HHTEpHONALHEH.
2 JIns cocTaBHBIX GanoK Ha HAKJIOHHO BKJIEEHHEIX CBA3MAX NPH YHCIIE COeR He boJiee 4 HE3aBHCHMO OT NIPOJIETa,

cneayer npHHUMATS Ly = 0,95, ke = 0,9.

7.10 PacueT u3rubaeMbIX 31eMEHTOB Ha MPOYHOCTH IO CKAIBIBAHHIO CIIEYET BBITOIHATH
o popmyne
OSs
——=P <R, (am <R*yw), (24)
I prpac

rae O — pacueTHas IonepedHas cuia;
S'6p — CTaTHYeCKHii MOMEHT OpYTTO CIBMraeMoH 9acTH IIONEPEYHOrO CEYEHHs DIIEMEHTa
15
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OTHOCHTEIIEHO HEHTpaIbHOM OCH;
Isp — MOMeEHT uHEpIHH OPYTTO IONEPEYHOro CEYEHHS IEMEHTa OTHOCHTENBHO HeHTpaabHOH
OCH;
bpac — pacueTHas IIHPHHA CEUEHUS 3TEMEHTA;
Rex — pacueTHOE COIPOTHBIICHHE CKAIBIBAHUIO IIPH H3rHbe;
R®3m — pacdeTHOE CONPOTHBIIEHHE CKaJIEIBAHHIO IPH H3rHOE ApeBeCHHE] H3 OJHOHANPABIEHHOTO
IIIIOHA.

7.11 Yucno cpe3oB cBs3el Me, pABHOMEPHO PacCTaBIEHHBIX B KaXOM IIIBE COCTABHOIO
SNIeMeHTa Ha y4acTKe C ONHO3Ha4yHOW OSMIOpPOH MONEpPEedHEIX CHII, CIeAyeT OIpedeNaTh IIO
dbopmyie

1=5(MB - MA )Sﬁp
ne 2
Tls,

rone Ma, Mp — wnsrubarompme MOMEHTHI B HadalbHoM A H KOHedHOM B cedeHHsIX
paccMaTpHBAEMOr0 yJIacTKa;

T — pacyeTHas Hecymmas ciocoOHOCTE CBS3H B JaHHOM IIIBE.
ITpuMmedanue—Ilpy HanM4IKA B IBe CBA3EH pa3Ho HecymeH cnocoOHOCTH, HO OJJMHAKOBEIX 10 XapaKTepy
paboTs! (HanpuMep, Harenel U reosneit), Mx HecylIHe cIOCOOHOCTH CleLyeT CYMMHPOBATE.
7.12 PacueT >IeMEHTOB IEIBHOTO CEUeHHS Ha NPOYHOCTH IPH KocoM H3rube cnexyer

BBINOJIHATE IO (opMyIIe

25)

2

M X MY H
—~ +—=< R, (uma R"ym), (26)
W f

rae M: u M, — cocTaB/sIoOIHe pacyeTHOro W3rnbaronero MoMeHTa JIs IJIaBHBIX OCEH CEYEHHUS X

Hy;
Wy u Wy — MOMEHTEI CONIPOTUBIIEHHH IIONEPEYHOI0 CEYEHHS HETTO OTHOCHUTENEHO INIaBHBIX
OCEH CeYeHHd X H ).
7.13 KpuBonuneiinpie (rHyThie) ydactku (pucyHok 3) KK, msrubaemele MoMeHTOM M,
YMEHBINAOIIHM WX KPHBH3HY, ClIelyeT pacCUUTHIBATEH 110 (OopMyIaM KPHBBIX OpycseB:
a) IO TaHTeHIHaTbHBIM HOpMalbHBIM HAlpSUKEHHSIM Ha BHYTPEHHEH U BHEINHEH KpOMKax

6pyca:
oon= M- (ro—r)/(Fyor) < Ry; (27)
oo = M- (r2—ro)/(Fyora) < Ry, (28)

I7ie 06,4, 085 — COOTBETCTBEHHO TAHTeHIWaNbHEIE HOpMaIbHBIE HAlPsDKEHHS Ha BHYTPEHHEH H
BHeIMHeH KpoMmKax Opyca;
M — pacuernsbIi n3rubaroMHEi MOMEHT;
¥, Fo, ¥1 M 2 — COOTBETCTBEHHO PaJHyChl KDHBH3HBI TEOMETPHYECKOH OCH, HEMTPATBHOTO CIIOA,
HIDKHe#H (OJKHEH K eHTpY KpUBU3HEL) H BeEpXHEH KpoMOK Opyca;
F — monmaas mOIepedHOro CeUeHHs KpHBOTOo Opyca;
yo=1/(Fr)— cMelIeHne HEUTPAIBLHOTO CJI0SI OT TEOMETPHYECKOH OCH KPHBOIMHEHHOT 0 y9acTKa,
I — MOMEHT MHEpILIHH ITONEPEeYHOro CeYeHHI KpUBOro 6pyca;
Ry — pacueTHOE COIPOTUBIIEHHE IPEBECHHEI H3THOY;
) Mo MakCHMaNBEHBEIM pafyalbHBEIM HOPMAJIbHBIM HAlPIKEHHAM

Ormax = (7o) - [2 =10 (2) = 1] < Ryso. (29)

Fyo T
rae Rpoo — pacuetHOe conpoTrBiienre JIK pacTsixeHHIO nomnepeK BOJOKOH (IYHKT 7 Tabiuis! 4).
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Pucynok 3 — PacuerHas cxema KpHBOro Opyca npH 4McToM H3runoe

ITpx HeBbITOMHEHHH YcioBHS no Gopmyne (29) momyckaercss BBIIONHATH YCHJICHHE
IIOCTAHOBKO# BKJIEGEHHBIX HJIM BBHHYEHHBIX CTEpXKHEH, pacCUMTAHHBIX Ha BOCHpHATHE

PACTATHBAIOIIETO YCHIIHA, ONPEACIIAEMOro o hopMyie
]
Ns = 5(0y,max — 0,8Rp00) % (29a)
rae 12 — JJIMHa XOpHIbI KpHBOJIHHGfIHOI‘O y4acTKa, Ha KOTOPOM HE€ BBIIIOJHAETCA YCIOBHE IIO
dbopmye (29).
7.14 Pacuet Ha yCTOHYHMBOCTH ILIOCKOH GOpPMEI 1edOpMHPOBaHHSA H3rHOAaEMbIX IIEMEHTOB
IIPpsSMOYTOJIEHOTO IIOCTOAHHOTO CEUEHHA CIEAYET BBIIOIHATE 110 (l)opmyne '

MR (< R, (30)

Py Wﬁp

rae M — MakCHMabHEL H3rHOaroIuii MOMEHT Ha pacCMaTPHBAEMOM Y9acTKe /p;
Wep — MaKCHMAJIBHBIH MOMEHT CONIPOTUBIEHUS OPyTTO Ha paccMaTpHBaeMOM ydacTke /p.
Koabhdummest ¢p Jansgd u3rubaeMBIX JIIEMEHTOB IPSMOYTOJNBHOIO IOCTOSHHOIO
IONEPEYHOr0 CEYEeHHs, LIAPHHPHO 3aKpeIUIeHHBEIX OT CMEINeHHs H3 IUIOCKOCTH H3ruba Hu
3aKpeIIeHHBIX OT OBOPOTa BOKPYT NPOIONEHOI OCH B OIIOPHBIX CEUCHHUSX, CIIEAYeT BEIYHCIIATh

o ¢opmyne
2

b
Qi =140——ky, (31)
1,h
rae lp — pacCTOAHHE MEXKAY OIIOPHBIMH CEYEHHAAMH 3JIEMEHTA, a IIPH 3aKPEIICHHHA cxkaToH KpOMKH
3JIEMEHTA B IIPOMEXYTOYHBIX TOYKAX OT CMCIICHHA H3 IUIOCKOCTH HM3ruba — paccrodaHue

MEXY 3THMH TOUKaMH;
b — muprHa NONIEPEYHOTO CEYEHHMS,
h — MaxcuManbEHas BEICOTA ONIEPEYHOTO CEYEHUS Ha YIaCTKe /p;
ky — xoaddrpenT, 3aBHcSITEH 0T GOPMEI SIIOPH] H3THOAIONIMX MOMEHTOB Ha ydacTke Ip,
onpenenseMsli o Tabmuie E.1 npunoxenud E.

ITpu pacyere M3rHOaeMBIX 3JIEMEHTOB C JHMHEHHO MEHSIOIIEHCH IO JUIMHE BBICOTOH H
IOCTOSHHOM INMPHHOM ITONIEPEYHOr0 CEeYeHHs, HE HMEIONIHX 3aKpenjIeHHH H3 IUIOCKOCTH IO
PacTsAHyTOH 0T MOMeHTa M KpoMKe, WK IIpH m < 4 xoaddHIHERT @i 1o dopmyie (31) ciexyer
YMHOXaTh Ha JONOJTHUTENEHEIH KO3DGUIHEHT kxy. 3Ha9eHHS kxs NpHBENEHEI B Tabnune E.3
nprioxerus E; npa m > 4 k= 1.

I[Mpu DOAKpEIUIEHHH U3 IUIOCKOCTH M3ruba B IPOMEXKyTOUHBIX TOYKaX PacTAHYTOH KPOMKH

3eMeHTa Ha ydactke [, KoahUIHeHT @)y, BRMHCIAEMEI o GopMyne (31), ciexyeT yMHOXaTh
17
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Ha K03 PHUIHEHT Ky

[ h m*
k, =1+4+|0142-L+1,76—+1,40_-1 \
M h ) i m? +1

P

(32)

Ijie Op — LIEHTPANbHBIA YTONI B pajuaHax, OIpelNesIOIIMil ydacToK lp 3JieMeHTa KpYrOBOrO
ouepTaHus (11 IPIMOIHHEHHBIX 31eMeHTOB op = 0);

1 —9HCJI0 ITIOOKPETIIIEHHBIX (C OJHHaKOBBIM HIar: OM) TOYCK pac*rsmyroi‘l KPOMKH Ha Y4aCTKE
2

Ip (mpu m > 4 BeTMYUHY cllenyeT NpUHUMATh paBHOIL 1).

m?+1

7.15 IIpoBepKy ycToHYHBOCTH III0CKOH GopMBI NedOpMHEPOBaHUS H3THOAEMBIX 37IEMEHTOB
IIOCTOSIHHOTO [IBYTaBPOBOTO HIIM KOPOOYATOro IONEPEYHOro CEYEHH I CIeayeT IPOH3BOIHUTE B TEX
CIIy4asx, Koraa

I, 27b, (33)

rie b — mupHHA CXKATOTrO I105ca MONEPEYHOI0 CEYEHHUS.
Pacuer cleqyer BEIIOIHATE 110 HOpMyIIe

<R, (wma < R°yw), (34)

@Wﬁp
rae @ — Ko3hHIHEHT TPOJOJBHOr0 M3ruba U3 IUIOCKOCTH M3ruba c)xaToro modca 3JeMEHTa,
ompeznenseMsli o 7.3;
R — pac4eTHOE CONPOTHBIIEHHE CHKATHIO;
R®1m — pacueTHOE COIPOTHBIIEHHE COKATHIO NPEBECHHEI W3 OJHOHANpapiIeHHoro mmoHa LVL;
Wep — MOMEHT COIPOTHBIECHHS OPYTTO IONMEPEYHOrO CEYEHHS; B Clydae (paHEPHBIX CTEHOK —
IIPUBEIEHHBIH MOMEHT COIIPOTHBIICHHS B INIOCKOCTH M3TH0a 3/IeMEHTA.

BHEMeHTbl, OoaBepKEHHBIE Il.el"iCTBIlIO 0CEBOH CHJBI ¢ H3IrHOOM
7.16 Pacuer BHEIECHTPEHHO PaCTAHYTBIX H pacrsmy’ro-nsrnﬁaemm SJIEMEHTOB IIO
HOPMAaJIbHEIM HANPSKEHWAM CIEOYET BBRIIOIHATDH IIO (bOpM}fJIC
N M R
L MY (35)

+ <R,,
F. W_R "

pacy pacy

rae Mp — wusrubaromquii MOMEHT OT J[eHCTBHS IIONEPEYHBIX M IPOJOJBHEIX HATPY3OK,
ollpezeNseMbIi U3 pacueTa 1o nehopMHPOBaHHOH CXEME;
Wpacu — pacUeTHEI MOMEHT COITPOTHBIICHHS IOIIEPEIHOT0 ceueHus (cM. 7.9);
Fpaca — IUIOIIA6 PACYETHOTO CEYEHHUS HETTO.
Jlnst apeBecHHBI M3 OJHOHAIPABIEHHOro IIMoHA B GopMmyne (30) ciemyeT HCIONB30BATH
COOTBETCTBYIOIIHE 3HAYEHHS PACYETHBIX COIPOTHBIICHUH.
Homyckaetcs B pacuete BMecTo My ucmonb30Bath M — u3rubaromuii MOMEHT B pacYeTHOM
ceyeHMH Oe3 ydeTa JOMOJTHUTEIFHOI0 MOMEHTA OT IPOIOIBHON CHIIBL.
7.17 Pac4eT Ha IPOYHOCTH IT0 HOPMAaJIBHEIM HAlPSDKEHHSAM BHELIEHTPEHHO CXKATRIX H CKaTo-
H3riHbaeMBIX 3JIEMEHTOR CJIEYET BEIIOIHATE IO hopMyIIe

N M,
—_
F. W

pacu pacy

< R, (uma < R°m). (36)

IIpuMeuaHus

1 s mapHHPHO-ONEPTHIX CXKATO-H3rHOAeMbIX M BHELIEHTPEHHO CXKATBIX JJIEMEHTOB NPH CHMMETPHYHEIX
3MOopax M3THOAIOIIHX MOMEHTOR CHHYCOMIANBHOTrO, MapaboNM4ecKoro, MOJHMTOHANEHOrO M OIM3KHX K HHM
OuYepTaHui, a TaKKe Ik KOHCOJIBHBIX 31eMEHTOB My JOIycKaeTCA BHIMONHATE o dopmyne

My=—, G7)

rae £ — xoadduunenT, u3Menstomyiica ot 1 go 0, ydUTLIBAIOIIHH TONOTHHTENBHBIH MOMEHT OT NMPOJONBHOM CHITBI

18
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BCIIEJCTBHE IpOruba dIeMeHTa, pacCIUTHIBAEMBIH 110 hopMyne
o A (38)
PR Fop
M — marufaromyi MOMEHT B pacyeTHOM ceyeHHH Oe3 ydeTa JONOMHHTENRHOIO MOMEHTA OT NPOJOIEHOM CHITE;
@ — x03(dmeHT, paccauThIBaeMblil o hopmymne (14);
Rc — pacdeTHOE COIIPOTHBIIEHHME CXKaTHIO BIOJB BOJIOKOH ApeBeCHHBI HIIH NPEBECHHBI H3 OJHOHAIIPABJIIEHHOI'O
IITIOHA.
2 B Tex chmy4asX, KOrda B [IADHMPHO-ONEPTHIX 3JEMEHTax 3IMOpH M3THOAIIIMX MOMEHTOBR HMMEHT
TpeyroJibHOe MM NPAMOYTOIBHOE 0YepTaHue, ko3hduuueHt no Gopmyne (38) ciiexyeT yMHOXATh Ha [TONPABOYHBLIH
K03 HHIMEHT k.

ky =0, +E(1-ay), (39)

rne O — Ko3(QHIMEHT, KOTOPBLI ClegyeT NpHHHMaTh paBHbIM 1,22 HpH 3mopax H3ruOalommX MOMEHTOB
TPEYTONBHOTO 09epTaHus (OT cocpefoTo4eHHOM cinbl) # 0,81 — npH 3Mmopax IpAMOYTOIbHOIO OYEPTaHHA
(oT mocTOAHHOrO H3rHOAOMEro MOMEHTa).
3 IIpy HECHMMETPHYHOM 3arpy’KEHHH [IapHHPHO-ONIEPTHIX ANEMEHTOB BEIMIHHY H3rubaromero MoMeHTa My
JOITyCKAETCs ONpENeNnsTs o GopMyie
M, M,
S Gx
rie M, u My — uarubariye MOMEHTEl B PACYETHOM CEUeHMH 3eMEHTa OT CHMMETPHYIHOM M KOCOCHMMETPHIHOH
COCTAB/IAIOMINX HArPy3KH;
E. u & — koaddmMenTsl, paccunThiBaeMble o (opMyie (38) npu BemuuMHe rHOKOCTH, COOTBETCTBYHOMEH
CHMMETPHYHOM M KOCOCHMMeTpHIHOH (opMaM IpoaoILHOTO H3ruba.
4 Jlns 3NeMeHTOB, IIEPEMEHHBIX [0 BHICOTE CedeHHs, IIomank Fg, B Gopmyne (38) cneayer NpUHUMATE JUIA
MaKCHMATBHOIO IO BHICOTE CEYeHHs, a KO3(pQMIMEHT ¢ — YMHOXaTh Ha KOID(HUHMEHT Kxy, NPHHHMAEMBIH 10

tabmune E.2 npunoxenus E.
5 Tlpy OTHOLIEHWH HANpKEHHH OT M3ruba K HampskeHusaM oT cxatha menee 0,1, cxaro-msrnbaemere

37€MEHTEI CleAYeT NPOBEPATh TAKKE Ha ycToiunBocTs no dopmyne (12) 6e3 yuera m3rubaromero MOMeHTa.
7.18 PacueT Ha IOPOYHOCTh IO CKaNbIBAHHIO C)KAaTO-M3THOAEMBIX 3JIEMEHTOB ClIEAYET

BBINONTHATE 10 opMmyite (24), BHELEHTPEHHO CKATHIX — IO GhopMyIie
OS5
I op lE’paf:.

M, = (40)

3

+ATS Ry, (41)

rae O — pacueTHasi oIepedHas CHIIa;
N — pacyeTHas IpoJOILHAS CHIIA;
S"6p — CTATHYECKHH MOMEHT OpyTTO CIBHTaeMOH HacTH IIOIEPEYHOro CEYeHHs 3IEMEHTa
OTHOCHTEJIbHO HEHTPaIBHOH OCH;
Isp — MOMEHT HHepLHH GPYTTO MONEPEUHOr0 CEYEHHUS 3IEMEHTA OTHOCHTEIBHO HEHTPAIBHOH
ocy;
_0.75Ne
bh*
bpac ¥ Fpac — paCYETHEIE IMMPHHA U BEICOTA CEYEHHS JJIEMEHTa,;
¢ — DKCIIEHTPHUCHUTET Nepeady YCHIus IV;
Rcx — pacH4eTHOE CONPOTHBIICHHE CKATBIBAHUIO IPK H3IHOE JPEBECHHEI MM JPEBECHHEL U3
OTHOHAINPABJICHHOTO IIOHA.
7.19 KpuponuHeiinple (THYTBIE) YYacTKH C)XKATO-H3rHOAeMBIX KIEEHBIX [EPEBAHHBIX
KOHCTPYKIIHH ClIeIyeT PacCUMThIBATh 0 hopMynaM KpHBEIX 6pyckeB (cM. 7.13):
a) Ha c)KaToM KpoMKe

At

con =NF + Mn(ro—r)/F yori; (42)

6) Ha pacTIHYTOH KpOMKE
Gops =—N/F + My (r2—ro)/F yo ra;. (43)
7.20 Pacuer Ha YCTOWYMBOCTEH ILIOCKOH (GOpPMBI Ie(hOPMHPOBAHHS CIKATO-HU3THOAEMBIX
19
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JJIEMEHTOB CIIEAYET BEIIOJIHATE IIO @opmyﬂe

N[ M,
?Rc E, 6p Pur 'RH Wﬁp

rae Fop — Iwiomans 6pyTTo ¢ MAKCHMAIBHBIME pa3MepaMH CedeHHs S/IEMEHTa Ha yJacTKe /p;
¢ — K03 dHUIHEHT IpoJoIbHOro u3ruba, onpenesieMsli no popmyne (14) nas rubkoctu
y4acTKa 3JIEMEHTA C PacueTHOM AHHOM [p B3 TITOCKOCTH JedOopMHPOBaHHUS;
@i — K03 duienT, onpeenseMsli no popmyne (31);
n =2 — 1714 31eMeHTOB 0€3 3aKpeIIeHHs PACTIHYTOH 30HBI U3 IIOCKOCTH Ae(hOpPMHUPOBAHNS H
n =1 JUIg 37IeMEHTOB, HMEIOIIMX TaKHe 3aKpeIICHHS.

Jlnst peBecHHEBI M3 OJHOHAIPABIIEHHOTO INIIOHA CJIEJyeT NPMHHMAaTh COOTBETCTBYIOLIHE
3HAUEHHUs PaCYETHBIX CONPOTHBIEHMI 110 6.3.

I[Ipyu HaM9MyU B 3JIEMEHTE Ha y4acTKe /p 3aKpemneHnii H3 IIOCKOCTH Ae(OPMHPOBAHHUS €O
CTODOHBI pAacTAHYTON OT MOMeHTa M KpOMKH, K03)OHIHEHT @ CHeIyeT yMHOXaTh Ha
K03 QHIMERT kn, pacCUMTEIBaEMELA 110 hopmyrte (32), a koadGHIHEEeHT ¢ — Ha K03 GHUIHEHT Ay
o dhopmyne

n

<1, (44)

LY ! m”
k =1+[0,75+0,06] = +0,6ap—p-1 —j (45)
h h m- +1
rIe op, Ip, /i, m — B COOTBETCTBHH C 6.14.

ITpu pacyeTe 3JEMEHTOB IIePEMEHHOTO 10 BBICOTE CEUEHHMS, HE MMEIOIIHUX 3aKpEIUICHHN H3
IUIOCKOCTH IO PacTAHYTOH OT MOMeHTa M KpoMKe, HiH IpH m < 4 K03hQHIHEHTE © H QM
paccunTEiBaeMsle o GopMmynam (14) u (31), cienyeT IOIOIHATENBHO YMHOXATE COOTBETCTBEHHO
Ha K03 GHIHEHTET Ay U kxas, TpuBeneHHEIe B Tabmunax E.2 u E.3 npunoxenus E.

[Tpu m > 4 foxn = kvt = 1.

7.21 B cocTaBHBIX CXAaTO-H3THOAEMBIX 3JIEMEHTaxX CIENyeT IPOBEPATH YCTOHYMBOCTH
HamGoJIee HANPSUKEHHON BETBH, €CIIH €€ PACUETHAS JUTHHA NPEBHINAeT CEMUKPATHYIO TONIIHHY
BETBH, 10 hopmyie

SL4ZTSoR, (46)
6p 6p
rae Fep, Wep — IUIOIMAns © MOMEHT CONPOTHBIIEHHS OPYTTO IIONEPEYHOTO CEYEHH S SlIEMEHTa;
@1 — K03 GUIMEHT IPOJOJIBHOIO H3ruba Iy OTAEIRHOH BETBH, BEIYHCIEHHEIA II0 e¢
pacueTrHoit ;mEe /1 (cM. 7.6).

VCeTORYHMBOCTE CKATO-H3THOAEMOr0 COCTABHOTO 3JIeMEHTa H3 IIOCKOCTH M3ruba ciemyer
npoBepsTh 10 hopmyne (12) 6e3 yueTa H3rubaroIIEro MOMEHTA.

7.22 Yucno cpe3oB CBSA3eH K, paBHOMEPHO DACCTaBIEHHBIX B KaXIOM IIBE CXKATO-
H3rubaeMoro COCTABHOrO 3JIEMEHTa Ha yYacTKe ¢ OTHO3HAYHOM J3MIOPOH IOMEPeYHEIX CHII, IPH
IPUIIOKEHUH CHKMMAFOIIEH CHJIBI [I0 BCEMY CEUEeHHIO CNEIyeT BEMHCIATE 1o GhopMyie

 LSM,Se,
°T I

P
rje My — u3rubaronmiit MOMEHT, onpeenseMbd mo 7.17;
S'sp — CTATHYECKHUH MOMEHT OPYTTO CIBHTraeMOM JacTH IIONEPEYHOrO CEYEHHMs OTHOCHTEIIBHO
HEHTpanpHOH OCH;
T — pacueTHas Hecyinasi CHOCOOHOCTE OHOM CBSI3H B JAHHOM IIBE;
Isp — MOMEHT HHepIHH OPYTTO MONMEPEYHOro CEYEHHUS SIIEMEHTa.

n (47

>

PacuerHble JJIHHBI H Ipele/bHble THOKOCTH 3J1eMEHTOB AepeBAHHbBIX KOHCTPYKIHIA
7.23 Jlna ompejeieHHs PacdeTHOH [UIMHBI NPSMOJHHEWHBIX SJIEMEHTOB, 3arpy)XEHHBIX
NPOJOIBHEIME CHJIAMH 110 KOHIAM, K03(QUIHEHT Lo ClieflyeT IPUHUMATE PaBHBIM!
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- IpH INApHUPHO-3aKPEIIEHHBIX KOHIAX, a TakXKe [PH INapHUPHOM 3aKpPEILICHHH B
IPOMEXXYTOUHBIX TOUKAX 3JeMeHTa — 1;

- OZTHOM IIapHHPHO-3aKpPeIIeHHOM B JPYToM 3alleMiieHHOM koHne — 0,8;

- OJTHOM 3aIleMJIEHHOM H IPYToM cBOOOJHOM Harpy:KeHHOM KOHIE — 2,2;

- 000HX 3ameMIeHHEIX KoHIax — 0,65.

B ciyyae paBHOMEpPHO paclpeleNeHHOl II0 JIHMHE 3JeMEeHTa IPOJOJIbHOH Harpys3ku
K03 dHIMEHT o CIeAyeT IPHHUMATE PaBHBIM:

- Ipu 060UX MapHUPHO-3aKPEIUIEHHBIX KOHIax — 0,73;

- OJTHOM 3aIIeMJIEHHOM H ApYroM cBoOOIHOM KoHIE — 1,2.

Pacuernylo [UIHHY IepeceKaroIuXcsl 3JIeMEHTOB, COeIHHEHHEIX MexIy coboi B MecTe
nepeceyeHus, clelyeT NpHHUMAaTh PaBHOH:

- IpH IPOBEPKE YCTOHYHMBOCTH B ILIOCKOCTH KOHCTPYKIIHH — PACCTOSHHMIO OT L[EHTPa y37a
JIO0 TOYKH [epecedeHHs 371eMeHTOB;

- IPOBEPKE YCTOWIHBOCTH U3 IUIOCKOCTH KOHCTPYKIIMH B CIIydae IepecedeHus:

a) IBYX CXKaThIX 3JIEMEHTOB — [IOJIHOH JUIHHE 3JIEMEHTA;

0) cxaToro dIeMeHTa ¢ HepaboTaloIHM — BeHIHHe /1, YMHOXXEHHOH Ha KO3(DGHIHEHT |io

(48)

rae [1, M, F1 — monnas gouHa, radKocTh | II0MAanh NONepedHoro ceueH s CKaToro 3J1eMeHTa;
I, A2, F> — mimaHa, rubKoCTh ¥ ILIOINAAb IONepedHOro cedeHus HepaboTaromero 3JIEMEHTa.

Bemuunny Lo crnenyer npuHuMars He Meree 0,5;

B) C)KaToro 3JeMeHTa C 3JIEMEHTOM, PacTIHyTHIM pPaBHOH II0 BEINMYMHE CHIIOH, —
HauboNpIne# JUIHHE CXKATOTO 3JIEMEHTa, H3MEpSAEMOH OT LEHTpa y3la A0 TOYKH NEepecedeHHsd
DJIEMEHTOB.

Ecii mepecekaromuecs 37IeMeHTE IMEIOT COCTaBHOE ceueHue, To B (popMyny (48) ciemyer
IIOJICTABJISTE COOTBETCTBYIOIIHE 3HaYeHHI THOKOCTH, pacCUUTHIBaeMBIe 110 popmyine (17).

7.24 TubxocTb 3NMEeMEHTOB M HX OTHENBbHBIX BETBEH B JEPEBSHHBIX KOHCTPYKIHSAX HE
JIOJDKHA IPEeBEIIIaTh 3HAYCHU , yKa3aHHBIX B Tabmune 16.

Tabnuma 16

HauMeHOBaHHE 3J1eMEHTOB KOHCTPYKIHH IIpenenspHast THOKOCTP Auaxc

1 Ckatsle rosica, OIOPHbIE PACKOCHI M OTIOPHEBIE CTOHKH (epM, KOOHHBI 120

2 IIpoune cxxaTsie EMEHTHI (hepM H APYTHX CKBO3HBIX KOHCTPYKLIMH 150

3 Coxatble 31eMEHTE! CBA3eil 200

4 PactanyThle nosca (epM B BEpTHKaIBHO# IUIOCKOCTH 150

5 Ilpoune pacTAHYTHIE MEMEHTHI )epM M IPYIHX CKBO3HBIX KOHCTPYKIIHMH 200

Jlnist oriop BO3MYIIHEIX TMHHH 3JIEKTpoNnepenaun

6 OCHOBHBIE 2JIEMEHTEI (CTOMKH, IPHCTAaBKH, OIIOPHBIE PACKOCHI) 150

7 Ilpoune 351€MEHTHI 175

8 Ceszu 200

I1 PHMEUYaHHUE— ,I[JIH CKATHIX 3JIEMEHTOB IIEPEMEHHOI'0 CEUEHNA BEIMHIHHA npenem:noﬁ THOKOCTH Aaxc

YMHOXaeTcs Ha ‘/a, rie ko3 hUIHEHT Ay TpHHUMaeTcA No Tabmune E.2 npunoxenns E.

OcoleHHoCTH pacdeTa KJeeHbIX 3JIeMeHTOB U3 (paHephI ¢ APEBECHHOH
7.25 PacueT KJIeeHbIX 3]IEMEHTOB U3 (haHepHI C IPEBECHHOM ClIeAyeT BBIIOJHATE II0 METOIY
IIPUBEIEHHOTO MONIEPEYHOTO CEYCHHS.
7.26 TIpoynocTh pacTaHyTOH haHepHOH 0OmMHMBKH IUHT (PHCYHOK 4) H NaHeleHd cileayer
IIPOBEPATE IO hopMyIIe
21
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< my Ry, (49)
np
rne M — pacdeTHEIH H3rHOAOmMui MOMEHT;
Wnp — MOMEHT COIIPOTHBIECHHS IIONIEPEYHOIO CEHUECHHS, IIPHUBENEHHOrO K (aHepe, KOTOPELH
clleZlyeT PacCYMTHIBATE B COOTBETCTBHH ¢ 7.27;
mp— K03 OUIMEHT, yUUTHIBAIOMKH CHHXKEHHE PACUETHOTO COIIPOTHRIICHHS B CTEIKaX (aHepHOit
OOIIMBKH, NpPHHAMAEMBII paBHBIM IpPH YCOBOM COCOMHEHHH HJIHM C IBYCTOPOHHHUMH
HaknangkamMu: mge = 0,6 g dameper oberuHOR u mp = 0,4 oua  darepsr
GaxenM3upOBaHHOM; IIPH OTCYTCTBHH CTHIKOB Mg = 1;
Ryp — pacueTHOE CONpOTHBIIEHHE (haHEePEI PACTKEHHIO.

a a

% NN i
- xz\\ 4
R+
o (5__*;_
o N \\\\ —F

NN
/
Lnr.
NN

,.—.
Lol 7] (]

K -

=

1 — npornonsHeie pebpa; 2 — obmuBKa
Pucynok 4 — Ilonepe4Hoe cedeHHe KJIeeHbIX IVIHT U3 haHePHbI H APEBECHHBI

7.27 IlpuBeaeHHBIH MOMEHT COIIPOTHRIIEHHS IIONIEPEYHOI0 CEYEHHS KIESHBIX 3JIEMEHTOB U3
(baneps! ¢ IPEBECHHOMH CIIEAYET ONpPeAeATh Mo GopMmynam:

d
W=, (50)

npyo

rae Inp — MOMEHT HHEpPLHUH CcedeHHs, IPHBENEHHOro K (anepe;
)0 — PacCTOSHHE OT LEHTPa TSDKECTH NPUBEJEHHOTO CeYeHHs 10 ero HIbKHel rpany;
T i 51)
Ey
rae Iy — MOMEHT MHEPIHH IONIEPEIHOr0 Ce4eHMs (haHepHBIX OOIIHBOK;
I — MOMEHT HHEPIIUH [TONIEPEYHOr0 CEYEHHS IEPEBIHHBIX pedep KapKaca;
E/Ey — oTHOIEHHE MOAyIe#l YIPYTOCTH IPEBECHHEI U (aHEePhL.

Ilpn ompejgeNeHHH NpPHBEIEHHEIX MOMEHTOB WHEpIHHM M IIPUBEJEHHEX MOMEHTOB
CONIPOTHBIICHHUS PACcUETHYIO IMUPHHY (aHEepPHBIX OOIIHBOK ClleyeT IPUHAMATE PaBHOH bpac = 0,9
b ipu [ > 6a 1 bpac = 0,15 bl/a npu I < 6a (I — IpoJET IMIHUTEL).

7.28 YcTOMYMBOCTE CHXaTOH OOIIMBKY IUMHT U NaHeNell clieyeT pacCIUTHIBATE ITO opMyIie

M

E
—J +o,J

Iy

(32)

(hrm _yO)SRdJ,c.,

¢

rae finn — BBICOTA IIOIIEPEYHOI'0 CEYCHHA IUIMTEI HITH ITaHEH;
22
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1250 c
=10 o Esozn
YT
c/8) g
pu=1- 500 o £>50

(¢ — paccrosiHEe MeXIy peOpaMu B CBEeTY; & — TONMIIHHA (haHEepEI).

BepxHiOI0 OOMIMBKY IUIHT JOIOJHHTENRHO CIEOyeT IPOBEpATH HAa MECTHBIA M3THO OT
cocpenorogenHoro rpy3a P = 1 xH (c xoaddunuenTom neperpys3ku # = 1,2) Kax 3aJelaHHYIO B
MeCTax IMPUKIEHBaHUA K pedpaM IUIaCTHHKY.

7.29 Ilpoeepky Ha cKaipiBaHHe pebep Kapkaca IMT B NaHeleHd Wi OOMMBKH IO INBY B
MecTe ee IPUMBIKaHU K peGpaM clIenyeT BEIIOIHATE 0 hopMyie

Ly _p (53)

rne O — pacyeTHas IoNepedyHas CHiIa;
S'np — CTaTHYeCKHH MOMEHT CABHTaeMOH d9acTH IPHBEJEHHOIO CEYEHHS OTHOCHTENBHO
HEHTpanbHOH OCH;
Rcx — pacueTHOE CONPOTHBIIEHHE CKAIBIBAHUIO IPEBECHHEI BIOIH BOIOKOH MM (aHepsl BAOIb
BOJIOKOH HapyXHBIX CJIOEB;
bpac — pacuyeTHas MIMPHHA CEYEHHUs, KOTOPYIO CIeyeT IPUHUMATh PaBHOH CyMMapHOH IIMpHHE
pebep kapkaca.

7.30 Pacyer Ha IPOYHOCTE IOSCOB H3rHOAEMBIX 3]IEMEHTOB JIBYTaBPOBOIO H KOpo®Yaroro
cedeHHH ¢ (haHEPHBIMH CTEHKaMH (PHCYHOK 5) CIIeLyeT BBHIIOIHATE 110 dopMyie (23), npHHAMAs
Wpac = Whpp, IDH 5TOM HaIPsDKEHHSI B PACTSIHYTOM I105CE HE JOJDKHEI IIPEBLIIATE Rp, & B CXKATOM
— @R. (¢ — xo3ddHIHEHT IPOAOIEHOrO H3rubda U3 IIOCKOCTH H3ruba).

a 6
F —%
X ]
| VAR :
= NMUAN =
NENZRAN L
]
]
£ A g
F— £
]
\f\p N NS
| MR A
= N N NN =
NZNZ AN
NgNY e _

a — IBYTABPOBOrO CeUeHU”; 6 — KopofuaToro ceueHus
Pucynox 5 — Ilonepeunspie cedeHus KIeeHbIX 0a/10K ¢ MIocKoii paHepHoii cTeHKOI

7.31 Ilpu mpoBepKe CTEHKH Ha cpe3 1o HelTpanbHOH ocH B Gopmyne (33) 3HaueHHE Rex
NPUHUMAIOT PABHBIM Ry cp, @ pACYETHAS ITHPHHA bpac PaBHA
bpac = Xder, (54)
rae Xdcr — cyMMapHas TOJIIMHA CTEHOK.
IIpu NpoBepKe CKAIBIBAHKS II0 IIBaM MEKIY HOsiCaMH 1 CTeHKoH B popMyie (53) 3HadeHHe
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Recx IPUHAMAIOT PaBHBIM Ry cx, @ PACUETHYIO LIHPHHY CEYEHUA IPHHAMAOT PaBHOM
byoe =1l (55)
T7ie 7 — 9HUCII0 BEPTHKAILHEIX IIIBOB;
hn — BBICOTA MIOACOB.
7.32 TIpoyHOCTE CTEHKH B OIIACHOM CEYEHHH Ha JIeiiCTBHE IJIABHEIX PACTATHBAIOIINX
HanpspKeHWH B M3rumbaeMbpIX 3JIEeMEHTaX [BYTaBPOBOTO H KOpoOYAaTOro cedeHHIl clemyer
IIpOBEPATH 0 (opmyne

2

€ Gor — HOpMAJIbHOE HANPSDKEHUE B CTEHKE OT U3Tuba Ha ypoBHE BHYTpEHHEH KPOMKH IIOSICOB;
Ter — KacaTeNbHbIe HalpsSOKeHUs B CTeHKE Ha YPOBHE BHYTPEHHEH KPOMKH IT0SCOB;
Rppa — pacueTHOE cONMpOTHBIEHHE (GaHEPHl PACTSHKEHUIO IOJ YIJIOM O, OIpefeseMoe II0
rpaduky pucyska [[.1 npunoxenns /I;
Ol — YTOJI, OIIPEIE/IAEMBIH H3 3aBHCHMOCTH

2
Tt (%] o2 Ry 56)

27
tg2o = —-, (57)
GCT
YCcTORYHBOCTE CTEHKH C MPOIOJIBHBIM II0 OTHOIIEHHIO K OCH 3JIEMEHTa PacloJIOKEHHEM
BOJIOKOH HAapYXHBIX CJIOEB CIENYET IIPOBEPSATH Ha NEHCTBUE KacaTeIbHBIX H HOPMAJIBHBIX
HaIpsDKEHUH [IPH YCIOBHH

%“L>50, (58)

r2i€ Her — BEICOTA CTEHKH MEXTY BHYTPEHHHUMH I'PaHSIMH II0JIOK;
8 — TOJIMIMHA CTEHKH.
Pacuet creyer mpoH3BOAMTE O dhopMyIie

ST <1, (59)
" [IOOSJ 1005
H T kT
2 hpac

rae ku ¥ ke — K03GHULHEHTH], onpeaenseMsle no rpaguxaM pucynkos J1.2 u J[.3 npunoxxenus [;
Hpac — pacdeTHast BEICOTA CTEHKH, KOTOPYIO CIEIyeT IPHHHMATE PaBHOM /icr IIPH PACCTOSHHM
Mexny pebpamu a > her ¥ paBHOH a 1IpH a < Her.
IIpn momepegHOM IT0 OTHOIIEHHIO K OCH 3JIEMEHTAa pACION0XKEHHHM HapyKHBIX BOJIOKOH
(haHepHO# CTEHKH IPOBEPKY YCTOHIHBOCTH CllefyeT IPOU3BOIUTE 0 dhopmyne (59) Ha neticTBue
TOJIBKO KacaTeNbHBIX HaNlPsDKEHHH B TeX CIydasx, Koraa

%cuso. (60)

Pacuer 3/ieMeHTOB [JepeBSIHHBIX KOHCTPYKIHH N0 NpefeJbHBIM COCTOSIHHSAM 2-fi

rpYIIbI

7.33 Jledhopmanuy HEepeBSHHBIX KOHCTPYKLIHH HIM HMX OTHENBHBIX 3JIEMEHTOB CIEIYET
ONpENENATh C YYETOM COBHra M IOJATIMBOCTH coefuHeHHH. Bemwumny nedopmanuit
IONATIMBOrO COEQMHEHMS IPH IIOJHOM MCIIONB30BAaHMH €ro HecylleHd cIocoOHOCTH clemyeT
npuHEMaTh 10 Tabmmume 17, a OpH HENONHOM — IPONOPIHOHAILHOH MJeHCTByIOIMEMY Ha
COEIUHEHHE YCHIIHIO.

BennunHy nedopmaiiii DOJaTIHBOTO COEAMHEHHS CIEAyeT AEIHTh Ha Ko3Q@HIMEHTHI

ycnoBHs pabOTEI Mg, Mg, My U Me.c.
24




CII 64.13330.2017
Tabnuma 17
Bun coenunenus Hedopmanus coeTHHEHHS,

MM

CoenuHeHHe:

- Ha 1060BBIX BpYOKax M TOpEL] B TOPEL] 15

- B TIPUMBIKaHUSX NOMEepeK BOJIOKOH 3

- Ha Harensx BCEX BHJIOB 2

- Ha METAJUTHYECKHX 3y0uaTeix mactuHax (M3I]) 1,5

- Ha CTEPIKHAX, BKJISEHHBIX NEPIEHIUKY/IAPHO IUIOCKOCTH CIIa4YMBaHu 1,5

- Ha HaKJIOHHO BKJIEEHHBIX CTEPHHIX 0,5

- B KJIEEBBIX COEHHEHHAX 0

7.34 Ilpormbsl ¥ nepeMelleHHs 3JEMEHTOB KOHCTPYKLMH HE [OJKHBl ITpEBHIIATH
npenenbHbIX, yetanopineHHsIX B CIT 20.13330.

7.35 Ilporu6 wusruGaeMBIX 3JIEMEHTOB CIEAYET ONPENENITh 10 MOMEHTY HHEPIIHH
IIONIepeYHOro cedeHus Opyrro. [ COCTaBHBIX CeYeHHH MOMEHT WMHEDIHH yMHOKaeTcs Ha
K03 QHITHEHT A, YIMTHIBAIOMMH CABUT IOJATIMBEIX COeIMHEHNH H IpUBEIeHHEI B Tabmune 15.

Haubonemuii nporud mapHHPHO-ONEPTEIX H KOHCONBHBIX M3rHOAEMBIX 3JIEMEHTOB
IIOCTOSHHOTO ¥ IIEPEMEHHOr0 cedeHH f clielyeT onpeiensTs 110 GopMye

f:% 1+c(ﬂ , (61)

rze fo — mporuG OanKy OCTOSIHHOTO cedeHus BEICOTOlt /1 Oe3 ydera nedopmariuii cisura;
k — x03¢h duKeHT, yIUTHIBAIOINKH BIUSHHE IIEPEMEHHOCTH BBICOTHI CEYEHHS, NPHHUMAEMBIH
paBHBEIM 1 a7s 6aloK MOCTOSHHOTO CEUeHHS;
¢ — K03 GUIIHEHT, YIHTHBAIOMIMHA BIUIHNE NehOpPMalii CABHUIa OT IIONEPEYHOH CHIIBI,
h — HaubonbIas BEICOTAa CEUEHHS;
[ — npostet Gamkw.

3navennus kK03(QHUIHEHTOR k£ ¥ ¢ IJIT OCHOBHEIX DACUETHBIX CXeM OaloK NpHBENeHEHI B
tabmue E.4 npunoxenus E.

7.36 Ilporu® KiIeeHBEIX 3JIeMEHTOB W3 (haHephl C IPEBECHHOH CIENyeT OIpeNeiTh,
[IpUHAMAS )XeCTKOCTE cedeHus paBHOH 0,7EIL,,. PacuerHas muprHa 0OIMMBOK INIMT U NaHeneit
[IpH OIlpe/ie]IeHHH poruba IpuHUMaeTcs B COOTBETCTBHY C yKa3aHHAMH 7.27.

7.37 Tlporu6 cxaTo-H3rdbaeMbIX INApHHPHO-ONEPTEIX CHMMETPHYHO HAarpyKeHHBIX
SIIEMEHTOB M KOHCOJIBHBIX JJIEMEHTOB CIEAyeT ONpeeNaTh U3 pacdeTa IO Ae(OpMHPOBaHHOMH
cxeme. Jlomyckaercs mporud fy paccUuTBHIBATE 110 GOPMYJIe

fu = %;- ©62)

rje f — nporu6, onpeaenseMeri o popmyne (61);
£ — koaddunuenT, onpenenseMslii o popmyne (38).

8 Pacuer coeqHHEeHHi 3JIEeMEHTOB AepPEeBAHHBIX KOHCTPYKIIHﬁ

Ob6mue ykazaHus
8.1 leiicTByrolnee Ha coemuHEHHe (CBS3b) YCHJIHE HE JOJLKHO IIPEBBINATH PacyeTHOM

Hecyled crocobHocTH coetnHeHus (CBsA3N) 7.

8.2 PacyerHyro Hecymyl0 cHnocoOHOCTH COEJUHEHHH, paboTalOIMX Ha CMATHE H
CKaJIbIBaHUe, CJIEAYeT ONpeaeNsaTs o GopMynam:

a) U3 YCJIOBUS CMSTHS IPEBECHHEI

0



d

CII 64.13330.2017
T=RoyoFoys (63)

0) U3 yCIOBHS CKaTBIBAHUS IPEBECHHEI
T'=R3F,, (64)

rae Few — pacdeTHas IUIOMaas CMATHS,
Fex — pacdeTHast IUIOIIA1b CKAIBIBAHUS,
Rema — pacyeTHOE COIPOTHBIICHHE ApeBECHHBI Mt LVL CMATHIO IO YITIOM 0. K HAIIpaBJICHHIO
BOJIOKOH;
R — pacyeTHOE CpefHee IO IUIOIIAKe CKANLIBAHUS CONPOTHBIIEHHE NpeBecHHBI wii LVL
CKaJIFIBAaHHUIO BIOJb BOJIOKOH, OnpezenseMoe B 8.3.
8.3 Cpenree mo miomanKe CKalbIBAHHS PACUETHOE COIPOTHBIEHHE JpeBecHHBI niH LVL
CKaJILIBAHHIO CIIEAYET ONpeleNnaTs o Gopmyie

R
RP =—E'}—, (65)
1+
e
rae Rex — pacdyeTHOE CONpPOTHBIIEHHE CKAIBIBAHHIO BIONb BOJNOKOH (IpH pacyeTe IIo

MaKCHMaJIbHOMY HallpsDKeHHIO), onpenensemoe mo 6.1, 6.2 unu 6.3;

B — ko3¢ puumenT, nprHAMaeMEIi pasHeM 0,25 npH pacdeTe coeIHHEHHH, paboTaromux
0 CcXeMe, IOKasaHHOM Ha pucyHke 6.2, u = 0,125 npu pacdere coemuHeHMH,
paboTaromux II0 CXeMe COIJIacHO DHCYHKY 6,6, ecn obecredyeHo obxartHe Io
IUTOCKOCTSIM CKAJILIBAHHS,

lcx — pacueTHasi UIMHA IUIOCKOCTH CKajbIBaHHs, NpHHHMaeMas He Oonee 10-kpaTHO#
rIyOHHBI BPE3KH B 3JIEMEHT;

e — IUIEY0 CHJI CKaJBIBaHWs, NMpHHEMaeMoe paBHEM 0,5/ mpu pacyere 37€MEHTOB C
HeCHMMETPHYHOM Bpe3Koi B COeIMHEHHX Oe3 3a30pa MEXIy 3NIEMEHTaMH (PHCYHOK
6, a) u 0,25h npu pacuere CHMMETPHYHO 3arPY)KEHHBIX JIEMEHTOB ¢ CHMMETPHYHOH
Bpe3Koii (pucyHok 6, 6); ( — moiHas BEICOTA NONEPeYHOT0 CeYEeHHS 3IIEMEHTA);

OtHOmeHue /cx/e DOIDKHO OBITE HE MeHee 3.

a 6
Iex Tis
T ) 7%
_ 5 ;/ |
I j_ _;’-‘- \:"‘ — =
N el
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6 e
— —_—
ot —ml

a — HECHMMETpHYHAA, 6— CHMMETPHYHAA, 8, 2 — CXEMBI CKaJIbIBAHHA B COEIHHEHHAX

Pucynok 6 — Bpeskn B 2jieMeHTaX coeJHHeHHIl

KineeBrie coenqnuenns

8.4 Ilpm pacuere KOHCTPYKIMH KJIeeBbiE COSJMHEHHS CJEAYeT pPacCMarpHBaTh Kak
HENOJaT/IUBbIE COCIUHEHHUA.

8.5 Krnieeprle coeIMHEHMS ClleyeT HCIOIB30BaTh:

a) U1 CTHIKOBAHHA OTIEIBHEIX CJI0OEB HA 3yOUaTOM COeIUHEHHH (PHCYHOK 7, a);

6) oOpa3oBaHus CIUIOIIHOIO cedeHHs (MaKeTOB) IMyTeM CIIIAYHBAHHUS CIIOEB IO BHICOTE U
IHpHHEe cedeHusd. [Ipy 5TOM 10 IIMpHHE MaKeTa IIBBI CKIEHBAEMBIX KPOMOK B COCETHHX CIIOSX
CIIeyeT CABHraTh HE MEHEE YEM Ha TOJNIIHHY CJIOSA & IO OTHOIIEHHIO JPYT K APYry (PHCYHOK 7,
6). na xorcTpykmuii 1 u 2a KiaccoB (GYHKIIHOHAIBHOH OTBETCTBEHHOCTH (TPHIOXKEHHE A)
3yO4aThie IIMIEI He JOJDKHEI COBIIANATh OoJiee ueM B 25 % CIIOeB B OJTHOM CEUEHHH ITaKeTa, a JJis
H3THO0aeMEBIX, PACTSAHYTO-H30THYTHIX H CXKATO-H30THYTHIX 3JIeMEHTOB He bomee yeM B 25 % cioeB
B pacTSIHYTOH 30He CedeHHd, IPH OTOM 3a OJHO CedeHHe NpPHHHMAETCS ydJacToK JumMHOH 10
TOJIIIHH CJIOS;

B) COeIMHEHH Ha BKIICEHHBIX CTEPIKHAX.

a — TIPH CTHIKOBAHHH OTHEJIBHBIX CIIOERB II0 [IHHE SYGT«IE.TLIM IIHIIOM, BEIXOOAIINMM Ha ILTTACTh,
6— opH Oﬁpa’SOBaHﬂH TNIAKETOB H CIUIaYMBaHKHH IO IUTACTH U KPOMKE

Pucynox 7 — KieeBble coeIHHEHHS

8.6 IlpuMeHeHHEe YCOBOI'O COEIMHEHHS JAOIyckaeTca i (aHepsl BIOIH BOJIOKOH
Hapy>XHEBIX ciloeB. JIIMHY ycOoBOTO COENMHEHHS CleNyeT NpHHMMaTk He MeHee 10-xpaTHOMH
TOJIIIHHBI CTBIKYEMBIX 3JIEMEHTOB.

8.7 TommmEHy CKI€HBaeMEIX CIIOEB B 3JIeMEHTaX clelyeT NpuHHUMaTh He Gonee 33 mMm. B
OPSIMOJIMHEHAHBIX 3JIEMEHTaX JOIMycKaeTcs TONIIMHA cloeB He Ooiee 42 MM IIpH YCIOBHH
yCTpOHCTBa B HEX IIPOJOJIBHBIX KOMIEHCATHOHHBIX ITPOPE3EH.

8.8 B xieeHBIX dileMeHTax K3 ()aHepsl C APeBECHHOMH He clleAyeT IPHMEHATh AePeBsSIHHEIE
JNeMeHTH 6e3 KOMIIEHCAIlHOHHBIX Npope3eil mupuHoil bonee 100 MM IpH HX CKJIEHBAHHHU C

danepoit u 6onee 150 MM — B IPUMBIKaHHAX 31EMEHTOB mox yriaoM oT 30° mo 45°.
IMMpumedanue— CoeqMHEeHNHA HAa BKICEHHBIX CTEPXKHAX pacCMOTpeHs! B 8.34-8.55.
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Coennnenns Ha BpyOkax

8.9 V3n0BBIE COEIMHEHNUA IIEMEHTOR M3 OpyChEeB H KPYTJIOro Jjieca Ha JI000BBIX BpyOKax
CclIeIyeT BEIIONHATE C OOHEM 3yboM (pHcyHOK 8).

Pabogas maocKoCTh CMATHS BO BpyOKax IIpH COSTHHEHHH 3JIEMEHTOB, HE HCIBITHIBAFOIINX
IorepeqHoro u3ruba, NomKHa OBITH PAcIoNOlKeHa IIEPIEHIUKYISPHO OCH IPHMBIKAOIIETo
CKaToro 3JeMeHTa. EciHM MpHMBIKAIOIUil 37IeMEHT IIOMHMMO CKaTHs HCIBITHIBAET IIONEPEYHBIH
u3rub, pabodyro INIOCKOCTH CMATHS BO BpyOKax clefyeT paclojiaraTe NEpIEHIHKYILIPHO
paBHOZEHCTBYIOLIEH OCEBOH H IONEPEYHOH CHIL.

OJeMeHTHl, coeuHsAeMbIe Ha JIOOOBBIX BpyOKax, NOKHBI OBITH CTAHYTEI O0NTaAMH.

3

7
=" & o)

N\

Pucynox 8 — Jloborasn Bpybxa ¢ ogHuM 3y0oM

8.10 JIo6oBeie BpyOKH ClIELyeT pacCUHTHIBATH Ha CKAbIBAHHE COITIACHO YKaszaHHsM 8.2 M
8.3, IpUHIMAst pacIeTHOE COIPOTHBIICHHE CKAIBIBAHHIO 110 MYHKTY 5 Tabmuue! 4.

8.11 JInuHYy IJIOCKOCTH CKaJBIBaHUs JT0OOBEIX BpYOOK cliemyeT IpHHHMaTh He MeHee 1,57,
r7e h — NOoJIHAs BEICOTA CEYeHHUs CKaIbFIBaeMOr0 3JIEMEHTA.

I'ny6buny BpyOKH cliefyeT IpHHHAMATE He Oonee % 7 B IPOMEXYTOYHBIX y371aX CKBO3HBIX
KOHCTPYKIHIX ¥ He 6onee /3 B OCTANBHEIX ClTydasx, OpH 3ToM IiybuHa BpyGOK A1 B 6pychix
IokHa OBITH HEe MeHee 2 CM, a B KPYTJIBIX JIecoMaTepranax — He MeHee 3 cM.

8.12 Pacuer Ha cMmaTHe J000BBIX BpYOOK C OZHHM 3yOOM cIeAyeT MpPOHM3BOMUTE IIO
IJTOCKOCTH cMATUS (pucyHOK 8). YTron cMATHS APEBECHHEI O CIeAyeT IPHHUMATh PaBHBIM YTy
MEXy HalpaBlIeHHUsIMH CMHHAIOMIET0 YCUIIHA H BOJIOKOH CMHHAEMOI0 9JIEMEHTA.

PacueTHOE CONpOTHBIEHHE IPEBECHHEI CMSITHIO IIOJ YIJIOM K BOJIOKHAM Uid J1000BBIX
BpyOOK ciemyeT onpenensrs no Gopmyne (5), He3aBUCUMO OT pa3sMEPOB ILIOIIATH CMATHI.

CoeqnHeHHs HA NHIHHIPHYECKAX HAreJIAX

8.13 IllunMHIpHYECKHMH HarelsMH Ha3BIBAIOTCA OONTHI, INNHUIBKH, HAreiaw, TBO3IH,
LIYPYIIEL, TIIyXapH, CAMOPE3HI | T. II. B COEIMHEHHX, paboTalOIKX Ha CIBHI.

PacueTHyI0 HeCymyio ciocOOHOCTh IMIUHAPHYECKOrO Harels Ha OJHH IIOB CIIaYMBaHHS
B COEOUHEHHAX 3JJEMEHTOB M3 COCHBI M €lH, B TOM 4YHCIE KJIEEHBIX, H [DEBECHHBHI H3
OJHOHANIPABIEHHOr0 IMIMOHA (PUCYHOK 9) IpH HaNpaBlIeHWH YCHIIHH, Ie€peJaBacMEIX HarelsaMH
BJI0JIb BOJIOKOH, TBO3JISIMH IO JIEOOBIM YIJIOM H CTaJIbHBIMHU HareJsiMH, YCTAHOBIIEHHEIMH B TOPEI]
KIIEEHBIX JIEPEBSHHBIX JIEMEHTOB, CIIeyeT ONpenensTs o Tabmiie 18. B HeoOXomumeIx ciaydasx
PaCUYETHYIO HECYLIYIO CIOCOOHOCTH IMIMHIPHIECKOTO Harejd, ONpeNeNeHHyIo no tabmune 18,
CIleyeT YCTaHABJIMBATh C Y4€TOM yKa3aHuii 8.16.
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YKTHBHOMY COYE€TAHHIO HAICJIEH H

— CHMMETPHYHEIE, 6— HECHMMETPHYHBIE

a
coeqHHAEMBIX T€pEeBAHHBIX 3JIEMEHTOB

Pucynox 9 — Buabl coeqHHeHHH M0 KOHCTP
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Tabnuma 18

Cxema coeHHeHHH HanpspxenHoe cocTosH#e Pacuernas Hecymmas criocobHocTs T Ha ogHH
COeHHEHHA DIOB CIUIaYyMBaHUsA (YCIOBHEI cpes), KH
TBO37, CTAIBHOTO, ;
IyGororo
aMIOMHHHEBOTO,
CTEKIOIUIACTHKOBOIO Hares eLe
1 Cummerpuynble  |a) CMATHE B CPEIHHX dJIeMEHTax 0,5¢d 0,3cd
?;:?;:::gf a) 6) CmaTHe B kpalHUX dneMeHTax 0,8ad 0,5ad
2 Hecummetpuunslie |a) CMATHE BO BCeX BIeMEHTax 0,55¢d 0,3cd
COEMUHEHHA PaBHOM TONIIHHEL, a TakxKe B Oonee
(pucyHok 9, 6) TOJICTHIX 37IeMEHTaX OIHOCPE3HBIX
coeIHHeHHH
6) Cmartue B 6osee TONCTBIX 0,4cd 0,2¢d
CpeqHHX 37eMeHTaX ABYXCpe3HbIX
coenuHeHui npu a < 0,5¢
B) CMmsATHe B 6oNlee TOHKMX 1,2ad 0,75ad
KpakHuX 35eMeHTax npH a < 0,35¢
r) CMmatue B Gosee TOHKHX 1,5kwad 1, 5kwad
3NIEMEHTaX OJ{HOCPE3HBIX
COETMHEHHH H B KpalHHX
37eMeHTax npH ¢ > a > (,35¢
3 CummerpuuHele U |a) Usrub reosas 3,1d*+0,012a 2, —
HECHMMETPHYHEIE Ho He Gonee 5d 2
COeJHHEHHS 6) U3rub narens u3 cranu C235 2,2d *+0,025a 2, -
apmatypbl A240 (R, = 440 MIIa) Ho He Gonee 3,1d 2
B) M3rub Harens w3 amrOMHHHEBOTO 2d %+0,025a 2, -
crnasa J[16-T HoO He Gonee 2,24 ?
r) Uaru6 narens uz 1,84 2+0,025a 2, -
crewiomwiactuka Al-4C Ho He Gonee 2,2d 2
1) U3ru6 Haresis U3 qpeBecHO- d*+0,025a2, -
cnoucroro ractuka JICIIB Ho He Gonee 1,54 2
e) Marub mybGororo Harens - 0,55d +
+0,025a2,
HO He bonee
0,847
4 Topuesble Wzrub Harens uz cranu C235u 242 -
COeIHHEHH C apmarypsl A240 (Ry = 440 MIIa)
MeTaJUIH4eCKOH
HaKJIaIKOH ¢
KECTKHM
KpEIUIEHHEM
Harenei (pHCYHOK
10,6, 2)
IIpuMmedanus
1 B tabmuie: ¢ — TOMLMHA CPEIHUX S]IEMEHTOB, a TAKKE PABHBIX I10 TOJIIMHE HIH G0JEe TONCTBIX SIEMEHTOB
O/IHOCPE3HBIX COEJMHEHMH, @ — TOJNIIMHA KpaHWUX 3EMEHTOB, a Takke Golee TOHKMX JJEMEHTOB ONHOCPE3HBIX
coeqUHEeHHIT; d — qMameTp Harels; Bce pa3Mephl IPHBEICHb! B CAHTHMETPAX.
2 PacyeTHyl0 Hecyllylo CcIOCOOHOCTP Harenfd B JBYXCPE3HBIX HECHMMETPHYHBIX COEJMHEHHAX IpH
HeOJIMHAKOBO} TOJIIMHE SIEMEHTOR CIIELYET ONPEAENATE C YUETOM CIETYIOILEro:
a) pacueTHYI0 HECYIIyH CMOCOGHOCTH Harells M3 YCIOBHA CMATHA B CPEIHEM SJEMEHTE TONIIHHOM ¢ NpH
MPOMEKYTOYHBIX 3HaueHHAX a Mexay ¢ H 0,5¢ clexyeT onpenenars HHTEpNOJIANHeii Mex Ay 3HAYEeHHAMH M0 yHKTY
2,a 1 2,06 nacrosmeil TabNHIE;
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6) npu ToNImMHE KpaHMX 3NEMEHTOB @ > ¢ PaCdETHYIO HECYITYIO CIIOCOOHOCTE Harels CeNyeT ONpeleNiTh H3
YCIOBHA CMATHA B KpafHMX 3JIeMEHTax 10 MHKTY 2,a HacToAmeH TabmuIm! ¢ 3aMeHOH ¢ Ha @,

B) IIpH ONIPEEIEHMH pacieTHOH Hecymeli cnocoOHOCTH H3 YCIoBHi H3riba Harelis TONIUHY KpaifHero 3jeMeHTa
a B MyHKTe 3 TabmuIe! ciemxyeT npuHIMaTh He Honee 0,6¢.

3 3nageHna xo3(duLEenTa ky UL ONIpeieNe ks pacdeTHOH Hecymel criocob6HOCTH NpH cMATHH B Gosiee TOHKHX
3/IeMeHTaX OIZHOCPE3HEIX COeIUHEHHH IIpH ¢ > @ = 0,35¢ npueeneHs! B Tabnnue 20.

4 PacueTHYH0 HecyIIyro crocofHOCTE Hareis B paccMaTPHBAEMOM IIBE CENYeT NPHHHUMaTh PABHOH MEHBIIEMY
W3 BCeX 3HAaueHMH, NI0MydIeHHbIX 10 opMynaM AaHHOH TaOMHLEL.

5 Pacyer HarenbHBIX COEJHHEHHH! Ha CKaJbIBAHHE NPOH3BOAMTL HE CNENYeT, €CIM BEINOIHEHEl YCIOBHA
paccTaHOBKH Harenei B COOTBeTCTBHH ¢ 6.18 1 6.22.

6 Huamerp Harens 4 cleqyeT Ha3HawaTh M3 YCNOBMA Haubonee IONHOTO HCNOJNB30BAHHA €ro HecylueH
crnocofHOCTH No M3ruby.

7 Yucno Harenei n, B COEIHHEHHH CleIyeT ONpPeNeNnsTh o Gopmyne

Ny =l22, (66)
Tny,

roe N — pacueTHOE YCHIHE;
T — HanMeHbINasA PacyeTHas HeCYLas crnocobHOCTh, HalineHHas no dopMynam HacToAmel Tabnuiml;
M — 9HCIIO PACYETHBIX IIBOR OJHOTO HAreNs.
8 B coeIMHEHMAX YHCIIO Harene NoMKHO ObITh He MeHee 2. MckmodeHne cocTaBN 0T Harelld, yCTaHaBIHBAEMbIE
KOHCTPYKTHBHO (HalpHMep, Ha nepHoJ cOopKH B MOHTaXa).
9 JIng reo3feil, yCTAHOBIEHHBIX B IPEBAPUTEILHO PACCBEpIIEHHBIE OTBEPCTHA AHAMETPOM, PaBHEIM AHAMETPY
rBO3As, HeCYIas crnocobHOCTh Mo M3rHby ompenenseTcs Kak A Harend u3 crand C235.

8.14 PacueTHyr0 HECYIIyI0 CIIOCOOHOCTH IJMIIMHAPHYECKHX Hareled IpH HalpaBlIeHUH
IepeziaBaeMoro HarelieM YCHJIMS IOJ YIJIOM K BOJIOKHAM ClIefyeT OIpenenaTh cornacHo 8.13 ¢
YMHOYXEHHEM:

a) Ha K03 buiueHT k« (Tabmuma 19) npu pacdere Ha cMSTHE NPEBECHHEl B HAreJILHOM
raesne (s Harens, paboTaromero B Tople, pacyeT He BEITOIHSIOT);

6) BenuuuHy +/k, IpH pacdyere Hareis Ha H3rub; yrox o cilexyeT IPHHHMATh PaBHBIM
GonbImeMy M3 YIJIOB CMSTHS HarejleM 3JIEMEHTOB, NPHIETAKIIAX K paccMaTpHBAEMOMY LIBY
(xpoMe Harens, paboTalomero B TOpIe);

B) Benmuuuny 0,6 /k, npu pacuere Harens Ha H3rHO, pabOTAIOIEro B TOPLE AEPEBIHHOIO

3JIEMEHTA.

Tabauma 19

KoabduumeHT kq
JUTS CTAJBHBIX, ATFOMHHHEBBIX H CTEKIIOTUIACTHKOBBIX HareneH
Yron, rpan It Ny 60BBIX
JMaMETPOM, MM reneit
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

IIpuMeuanud

1 3nauenne k, A7 NPOMEKYTOUHBIX YITIOB ONPEAEIAETCA HHTEPNONANHEH.

2 I1pu pacuere OOHOCPE3HEIX COEAMHEHHH A1g Gonee TONCTHIX 37IeMEHTOR, pabOTalONIMX HA CMATHE TIOJ YTIIOM,
sHavenue ky CleflyeT YMHOKATh Ha J0TOJIHHTENbHBIH ko3dduunenT 09 npuc/a<1,5una 0,75 mpuc/a>1,5.
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Tabnuma 20
B 3HayeHne ko3 duurenTa &y 17151 OOTHOCPE3HBIX COEMMHEHHM pH a / ¢
S 0,35 0,5 0,6 0,7 0,8 | 09 1
I'Bo31b, CTANEHOM, 0,8 0,58 0,48 0,43 0,39 0,37 0,35

aJIOMUHHUEBBIN U
CTEKJIOIUIACTHKOBKIH Harejb
Hy6oBblii Harens 0,5 0,5 0,44 0,38 0,32 0,26 0,2

8.15 [lna nuimmeApHIecKuX Harenel, IpH HapaBleHHH I1E€PEJaBaEMOTO HAareleM YCHIIHS
11071 YTJIOM K BOJIOKHaM, ClIe/lyeT YYHTHIBATE BEPOATHOCTh PacKaIbIBAaHHS ACPEBSIHHOTO 3JIEMEHTA
COCTaBJIIOIICH YCHIIHSA, PACTATMBAIOINEH IpeBeCHHY IIoNepeK BOIOKOoH (Fp = F sinal).

Cruty, pacTATHBarOIIYIO IEPEBAHHBIN DIEMEHT IIOIepeK BOJIOKoH (pucyHnok 10, a), ciexyer
YYHMTEIBATE CIAEAYIOIIHM 00pazoM:

Fp < FQK,H,QOP, (67)

1
Fp'z,
Fp,1 v Fp2 — cABHTAIOINIME YCHIIHS C KaXKIOH CTOPOHBI OT COETHHEHHS;
Foxnoo? — pacdeTHas Hecymas cmocoOHOCTE JpeBeCHHb! PACKAIBIBAHHIO HOMNEPEK BOJOKOH IOX
BO3/ICHCTBHEM HATEeIbHOTO COEAMHEHHS, H, KOTOPYIO ClieAyeT BEIYMCIATE 10 hopMyie

FexnooP=F CK.H,QOH Mg I / Y, (68)

rae Fexn90" — HOpMaTHBHAS IPOYHOCTH MaTepHana, OnpeneenHas ¢ obecrneuensoctsio 0,95, H;
Man— KOO QHIIHEHT JUIMTENHEHOM IIPOYHOCTH, COOTBETCTBYIOIIMH PEXKUMY JUTHTETEHOCTH
3arpyxenus (tabauna 4);
ITm; — mpou3Benenne ko3bPHIMEHTOB yeIoBHil paboTs! (6.9);
Ym — K03 QHIHEHT HaeXKHOCTH 110 MaTepHay, ONpeNesleMEIH U3 yCIIOBHS Iepexo/a oT
obecneuennoctd 0,95 mnst Fexngo® k obecnievennocTH 0,99 s Fexnoo® o dopmyne
(3).

HopMaTusHy 0 HeCYIIyO CIIOCOOHOCTE IPeBECHHEI PACKAIBIBAHUIO IIOMIEPEK BOJIOKOH IO

BO3/IEHCTBHEM HATeIEHOIO COEAMHEHHS CIEAYEeT BEIYHUCIATE 110 opMyIie

h
Fegnoo = 14wb I—-—-ee ; (69)
CK.H, (l_hT)

re Foxn90 — HOpMaTHBHAS HECYINAs CIIOCOOHOCTH APEBECHHEI PACKAIBIBAHKIO TONEPEK BOTOKOH
II0JT BO3ICHCTBHEM HAreJbHOTO COEAUHEHHS B CEpEHHE IPOJIETa, il TOPLEBEIX COSIMHEHHH 1
Ha Kparo KOHCOJIbHOH OasIke creyeT MpHHHUMATE ¢ KoadduuuenTom 0,5, H;
W — K03QQHIHEHT, KOTOPEI CIeAyeT IPHHAMATD PABHBIM:
a) [ COeMHEHHH CO CTATBHBIMH HaK/IaJKaMH C JKeCTKHM KpeIUIeHHEM HareyeH —
1,4,
) Ans ocTaNbHBIX HATEIBHBIX COeTUHEHMH — 1;
b — mupuHa IepeBSHHOTO 3JIEMEHTA, MM;
he — paccTosHHEe OT LeHTpa Hamboliee YJATEHHOTO OT Kpas JEPEBSHHOIO 3JIeMEHTa
Harems 10 KPOMKH JIePeBSHHOrO 3JIEMEHTa, MM;
h — BEICOTA IEPEBSHHOTO DJIEMEHTA, MM.
ITpn he > 0,7 h pacTarHBaroIee yCHINE YIUTHIBATE He TPeOyeTCs, IPOYHOCTh COSHHEHHS
olpesielieHa Hecylnel criocoGHOCTRIO Hareseli.
Jlns TOpLEBRIX COEAMHEHHH CIEOyeT BBIIONHATH MIONOJHHUTENLHYIO HPOBEPKY HA
packaibiBaHue, npuHuMast k. = k1 (pucyrok 10, 6).

rme Fl', = max{
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@ — C HallpaBJIEHHEM IIEpENaBacMOro HarejieM YCHITHA IOJ YITIOM K BOJIOKHaM; 6-— TOpLEBOE

Pucynox 10 — CxeMbI HareJIbHBIX COeJHHEHHIT 1/ PAcYeTOB HA PACKAJbIBAHHE

8.16 PacueTHyro HECYIIYIO CIIOCOOHOCTE HareNeil B COeHHEHHAX 3IEMEHTOB KOHCTPYKIHIA
U3 IPEBECHHEI JPYTHX IOPOJ, B Pa3IMYHBIX YCIOBUSIX SKCIUIYaTAL[MH, B YCIOBHIX OBLIIIEHHOH
TEeMIIEPATyPEI, IPH NeHCTBHH TOJIBKO MOCTOSHHBIX H JUIHTELHBIX BPEMEHHEIX Harpy30K CIEIyeT
onpeneyrs cornacHo 8.13 u 8.14 ¢ yuetom 5.4:

a) IpH pacyeTe HArelbHOTO COSNMHEHMS H3 YCIOBHA CMSATHA IPEBECHHLI B HATEIHHOM
THE3/IE ¥ pacKaJbIBaHUS YMHOKEHHEM Ha KO03GOUIHEHTEI s, Mix, My, My, Ma H Mec;

0) npu pacdeTe HareJIbHOTO COEIHHEHMS M3 YCIOBHS H3rH0a Hareils yMHOJKEHHEM Ha
KBaJ[paTHEIE KOPHH H3 3TUX K03(GHIMEHTOB U Ha Ko3bdunuenT my (8.17).

8.17 PacueTHyro Hecymyr0 CcHOCOOHOCTh IWIHHAPHYECKMX Harejlell H3 crajed c
BPEMEHHBIM CONIPOTHBIEHHEM pacTsDKeHHI0 Ry > 440 MIla npu pacdere Ha m3rub ciemyer
YMHOXATh Ha KO3 bHUITHEHT

m,, = 0,048,/R,, (70)
rae Ru — pacueTHOE CONPOTHRICHHE CTANH PAaCTsDKEHUIO 10 BpEMEHHOMY COIIpoTHBIeHHI0, MI]a.

8.18 HarenpHOE CoeHHEHHE CO CTAIBHBIMH HaKIagKaMH M IPOKJIAIKaMHi Ha GOITax HIIH
TIyXHX UATHHAPHYECKHX HarelsX (pucyHkd 11, 12) momyckaercs MpHMeHSTH B TeX CIydasx,
Korga obecrnedena HeoOX0 ¥MMas IUIOTHOCTE IIOCTAHOBKH HareJlei.

I'myxue cranbHble NHIMHIPHIECKHE HAareH JOJDKHBI HMETh 3ariyblieHue B IpEeBeCHHY He
MeHee 5 JMaMeTpOB Harejs W He MeHee 12,5 OHaMeTpOB Harels IpH YCTAHOBKE B Topel. B
IIOCIIETHEM CIIydYae JHAMETP OTBEPCTHSA NoJDKeH OBITh Ha 0,5 MM MeHee uaMeTpa HareJs.

HarenbHble COEIMHEHHS CO CTAIBPHBEIMHM HAaKIaOKaMM H IPOKJIAIKAMH  CIIEIYeT
PacCYHTHIBATH COTNacHO yka3aHusM 8.13-8.15, npudeM B pacuete U3 ycIoBHS H3rnGa (IIyHKT 3
Tabmune! 19) cnenyer npuHUMaTh HaunbolbIee 3HAYEHHE HECYInel CIOCOBHOCTH Hared.

CranbHple HaKIanK{ U IPOKIAIKH CIeNyeT IPOBEPATh Ha PACTSUKEHHE II0 0CIabIeHHOMY
CEYEHHIO ¥ Ha CMSTHE IIOJ HarellieM B COOTBETCTBHH ¢ ykazaHusMu CIT 16.13330.

33

B HABOP
B FADUL







W

CII 64.13330.2017

8.19 Hecymyro cnocoOHOCTE COSIMHEHHs HAa NMIMHAPDWYECKMX HarenaX H3 OJIHOTO
Mareprana, HO pa3sHEIX JHaMETPOB CIeIyeT OIPEIeNiaTh KaKk CyMMY HeCYINUX crocoOHOCTEH Beex
HarejeH, 3a HCKIIOYEHHEM PacTAHYTHIX CTHIKOB, A1 KOTOPEIX BBOISAT CHIDKAIOMMUH K03 QHIIHEeHT
0.9.

8.20 PaccrosHEe MexX Iy OCSMH LMIMHAPUYECKAX Harenel BIOJEb BOJIOKOH APEBECHHEI Si,
TIIOIIEpeK BOJOKOH S2 B OT KPOMKH 31eMeHTa S3 (pUCyHOK 13) cnenyeT mpUHUMATh HE MEHEe:

- 71 cTaNBHBIX Hareneit S1 = 7d; S2 = 3,5d; S5 = 3d,

- AMFOMHHHEBHIX U CTEKJIOIUIACTHKOBRIX Harenei S1 = 6d; S2 = 3,5d; S3 = 34,

- nyboBsIx Harenedt S1 = 5d; S» =3d; $3=2,5d.

IIpu Tonuune nakera b MeHee 10d (prcyHOK 12) M 1A KJI€eHBIX 311eMEHTOB, BKrogas LVL,
C pacloJIOXEHUEM HareeH NepneHIUKYIIPHO KISEBEIM IIBaM CJIeyeT IPHHUMATh:

- JIJIS CTANBHEIX, aTIOMMHUEBRIX H CTEKIOIUIACTHKOBEIX Haremnei S1 = 6d; S> = 3d; S3 = 2,5d,

- IyOoBEIX Harene#t S1 = 4d; S2 = 83 = 2,5d.

8.21 JIng cTanbHBIX Harenel, yCTaHOBIEHHBIX B TOPEIl, PACCTAHOBKY CJIEAYET NPUHUMATH
110 puCyHKaM 136 171 Hareneil, ycTaHOBIIEHHBIX B Topel 6e3 apMupoBaHusd, U 132 nns Hareneii ¢

YCHIIEHHEM apMHPOBAHHEM.
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a— npsAMas; 6 — B IIaXMaTHOM TIOPAIKE, 8 — YCTAHOBJICHHBIX B TOPEI] 6e3 apMHPOBAaHHA,
2 — TO XK€, C YCHIIEHHEM apMHPOBaHHEM

Pucynok 13 — PaccTaHoBKa HareJei

8.22 Haremn B pacTAHYTBIX CTBIKAX KOHCTPYKLHMH M3 LEIBHOH IpPEBECHHBI CIENYET

paciiojnarate B 2 umm 4 OPOOONBEHEIX pAna; B KOHCTPYKIHAX H3 KPYTIBIX JIECOMAaTEpHalIOB
JOIIYCKaeTCA MaxXMaTHOE pacIoJIOKEHHE Har eneit B 2 psAlda € paCcCTOSHHEM MEXIY OCAMH Harenewu

BJIOJIB BOJIOKOH 251, a Ionepex BOJIOKOH — S = 2,5d.
8.23 Topueskle HarenbHEIE COEIUHEHHS B 3JaHMSIX H COOpPYXEHHAX | M 2a Kiacca
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(YHKIIMOHAIBHOTO Ha3HaueHHs (UIpHiIoxkeHHe bB) clegyeT IpPHMEHATE C  YCHICHHEM
apMHpPOBaHHEM BKIICEHHBIMY CTEPIKHAMH MM BUHTaMH C pe3b00# 10 BCeH IHMHE, KaK N0Ka3aHo
Ha puCyHKe 13e.

8.24 Ilpu omnpenmeneHMH pacdeTHO#l [NIMHEBI 3alleMJIEHHS KOHIA TBO3[d HE CIEXyeT
VYIHTBIBATH 320CTPEHHYIO YacTh BO3Jd AMHHOH 1,5d; KpoMe TOro, W3 JJIHMHBI ITBO3MS CIEXYET
BBIYMTATE 110 2 MM Ha KaXXIbIi IIOB MEXAY COSAHHAEMEIMHE 3JIEMEHTAMH.

Ecnm pacueTHas nnWHa 3aImeMIIeHHs] KOHIA I'BO3JA NOTydaeTcs MeHee 4d, ero paboTy B
IPUMEIKAIONIEM K HeMy IIIBe YYHTHIBATh HE CIeIyeT.

ITpu cBoOOIHOM BEIXOJE I'BO3I M3 IaKeTa pacyeTHYIO TONIIHHY MOCIENHETO 3JIEMEHTa
ciemyer yMeHsmaTh Ha 1,5d (pucyHok 14).

JuameTp reozneii ciexyeT npuHEUMaTh He 6onee 0,25 TommMHEEl IPOOHBAEMEIX 3]IEMEHTOB.

.

MM

oy

S5d 2.MMm 2

1,

Pucynox 14 — OnpenesieHHe pac4eTHOMH JVIMHBI 3aleMJICEHHS] KOHIA FBO3s

8.25 PaccTosHKie MEXIy OCSIMH BO3/IeH BIOJE BOJIOKOH IPEBECHHEI CI€yeT IPUHIMATH He
MeHee:

- 81 = 15d — npu TonmuHe mpobuBaeMoro aneMeHTa ¢ > 10d;

- 81 = 25d — mpu TonnmHE NPOOKUBAaEMOTO 3NIEMEHTA ¢ = 4d.

Jnis mpoMesKyTOYHBIX 3HAUSHHH TOJIIHHEI ¢ HAUMEHBIIee PAaCcCTOSTHAE CIIeyeT OIpeleNiTh
10 HHTEPIOJISAIHH.

s aneMeHTOB, He NMPOOHMBaeMBIX TBO3ISAMH HACKBO3b, HE3aBHCHMO OT MX TOJIIIMHE,
paccTosHHe MEeXIY OCSIMH TBO3Zeli cleyeT IPUHHIMATh paBHEIM S1 > 15d.

PaccTostHEEe BIOMB BOJIOKOH IPEBECHHBI OT I'BO3JA JO TOpLA 3JIEMEHTa BO BCEX CIydasx
ClIeLyeT IPHHUMATE He MeHee S1 = 15d.

PaccTostHHE MeX Iy OCIMHE IBO3/IEH ITOIepeK BOJOKOH JPEBECHHEI IIPH IIPAMOH pacCTaHOBKE
TBO3JEH cleqyeT NIPHHUMATE He MeHee S2 = 4d; IPH INaxMaTHOH pacCTaHOBKE HIM PACCTaHOBKE
HX KOCBIMH PSIIAMHE ITOJ YTIIoM a < 45° (prcyHoK 15) paccrosHue MOxeT 6BITE YMEHBIIEHO 10 3d.

5

Z¥)

.3

L o= 0:“
=

o

Pucynok 15 — PacctaHoBKa rBo3fieil KocbIMH PAJaMH

8.26 I'so3mu mmamerpoM Oonee 6 MM, a Takke TBO3[IM, YCTaHABIIMBAE€MBIE B IPEBECHHY
JIMCTBEHHUIEI M IPOMOPOXKEHHYIO IPEBECHHY, 3a0HBAlOT B NpeIBapHTENHLHO paccBEpIICHHEIE

otBepctHs quamerpoM 0,94
I'BO31M, 3a0HMTHIE B IpEeABapHUTENBHO PacCBEpICHHBIE OTBEPCTHS AMAaMETPOM, PABHBIM
IHAMETPY TBO3/s, PACCUMTHIBAIOT KaK Hare/lH; MHHUMAIbHBIE PACCTOAHHSA MEY OCSAMHU I'BO3JEH
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NPUHUMAKOTCH KaK I Hareleu.

8.27 Ilpm wHCHONB30BaHHH INYpYIIOB, CaMOpPE30B H IiIyXapell B KadecTBE Harejei,
paboTarIyuX Ha CABHT, PACCTOAHMS MEXIY MX OCAMH CleAyeT NPHHHMATh 110 yKa3aHusM 8.18
Kak JJIs CTaJIbHBIX IUIHHAPUYECKUX HarejleH.

Coenqunenus Ha reo3Jgx H Iypynax, pa6oTalmux HA BeIAepruBanne

8.28 ConporuBieHHe TIBO3Iel  BBUICPTHBAHHIO  JONYCKAETCS  YYHTHIBATE  BO
BTOPOCTENEHHBIX 3/1eMEHTaX (HaCTHIBI, HOAIIMBKA IOTONKOB H T. [I.) HJIH B TEX KOHCTPYKIIHSX, B
KOTOPAIX BBIIEPTHBaHHE MBO3JIEH CONPOBOKIAETCS HX OJHOBPEMEHHOM paboTol KaK Haremnei.

He nomyckaercsa y4mTeIBaTh paboTy Ha BELIEpTHBaHHE IBO3[eH, 3a0HTBIX B 3apaHee
IIPOCBEPIIEHHBIE OTBEPCTHA, 3a0MTHIX B TOpel (BIOJEL BOJIOKOH), & TAKXe IPH IMHAMHYECKHX
BO3IEHCTBHSIX Ha KOHCTPYKIIHIO.

8.29 PacuerHylo HeCyIIyl0 cIOCOGHOCTH Ha BBIAEPTHBaHHE OTHOTO IBO3xs Tsr, MH,
3a0HTOr0 B JIpEBECHHY, B TOM YHCIE B JPEBECHHY H3 OJHOHAIPABJIEHHOIO INIOHA, ITOMEPEK
BOJIOKOH, CJIEYET OIPENEATH 1o hopMye

Teor=Rermdli ma I-[mi, (71)

rze Rer— pacdeTHOE CONPOTHRIIEHHE BRIIEPTHBAHHIO HA €IHHHUITY TOBEPXHOCTH KOHTAKTA IBO3/IA
C IPeBECHHOH, KOTOPOE CIIEAYET IPHHUMATH JUIS1 BO3IYIIHO-CYX0H JpeBECHHEI PABHEIM
0,3 MlIla, a ans ceIpoii, BRICEIXaromed B KOHCTpyKOuH, — 0,1 MIla;
d — nuaMeTp rBO31s, M;
[) — pacdeTHas IIHMHA 3aINEeMIIEHHOH, CONPOTHRIIONIEHCS BEIIEPIHBAHMIO YaCTH IBO3I, M,
ompezenseMas coriacHo 8.24;
mm " IIm; — B cooTBeTCcTBHH C 6.1.

Paccrostrue S3 oT kpaiiHero psna raosjei 10 IPOJONBHOM KPOMKH 3JIEMEHTA CIELYET
NPHHUMATE He MeHee 4d.

IlpuMedaHnus

1 Paccroanne MEXAY rBO3JAMH BAOJb BOJIOKOH OIPEBECHHEL B 3JIEMEHTAaX M3 OCHHBI, OJIBXH H TOIOJIA ClleayeT
yBenuuuBaTh Ha 50 % M0 cpaBHEHHIO C YKa3aHHBIMH BBIIIE.

2 B YCIIOBHAX MOBLIMIEHHOR BJIAXXHOCTH HIH TEMIEPATYPBI, a TaKXE€ IIpH pacdeTe Ha ZelicTBHE
KpaTKOBpeMeHHOﬁ WJIH TIOCTOSHHOHN M IJIHTeNbHOH BpeMeHHOﬁ Harpys3oK pacueTHO€E COIIPOTHBIIEHHE BBIACPIHBAHHIO
IUTA BO3TYIIHO-CYXOH IpeBeCHHEI CeIyeT YMHOKAaTh Ha K03 GHIMEHTE], IpHBEIeHHbIE B Ta0IHIE 9.

3 Ilpu nuameTpe reo3neli Gonee 5 MM B pacueT BBOAAT AHAMETP, PABHEL 5 MM.

8.30 Immua 3ameMIeHHOM 9acTH rso3s JoJpKHa O6ITh He MeHee 104,

PaccTanoBky rBo3/iel, paboTarOIMMX Ha BEIIEPTHBaHHEE, CIIEYET IPOH3BOIHTS 110 IIPABHIIAM
paccTaHOBKH IBo37eH, paboTaromux Ha casur (8.25). Ilpu HakmoHHOH 3a0HBKe paccTOSHHE IO
Harpy>eHHOH KpOMKH J0JDKHO ObITE He MeHee 10d (pucyHoK 16).
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8.31 PacueTHyro Hecymyio cocoOHOCTH Ha BBIIEPTHBaHHE OJHOTO IMypyIa HIIH TIIyXaps
Ts.m, MH, napaMeTps! KOTOpOTO NPHBENEHE! B IPAIOXKEeHHH [ 1, 3aBHHYEHHOTO B IpeBECHHY, B TOM
UHCIIE B IPEBECHHY H3 OJHOHAIPABICHHOIO IMIIOHA, IONEPEK BOJIOKOH, CIEIyeT ONPEIesITh 0
dopmyie
Tom= Rem 7 d 11 mnn Ilm;, (72)
rie Rsm — pacyeTHOE COIPOTHBICHHE BBIZEPTHBAHHMIO IIypyNa HIH IIyXapsd Ha €IHHHIY
IIOBEPXHOCTH CONPHKAcaHMs Hape3HOH YacTH IIypyla C JIPeBECHHOH, KOTopoe
clleAyeT IpUHUMATh I BO3OYIIHO-CYX0H npeBecwHEl paBHEM 1 MIla; pacueTnoe
COIIPOTHBJIEHHE BEIIEPTHBAHMIO CIEIYET YMHOKATh B COOTBETCTBYIOIIMX CIydasx
Ha K03( GHIMEeHTHI, IpUBeeHHELIE B 6.9 1 Tabmune 4;
d — Hapy>XHBIH JuaMeTp Hape3HOH JacTH ImypyIa, M;
[y — IMHa Hape3HOW YacTH IOypyIia, CONpPOTHBRISIOIIASCS BBHIEPrUBAHHMIO, M (CM).
PaccrostHre Mex Iy OCSMH IIypyIIOB NOJKHO OBITE HE MeHee: S1 = 5d; S2 = 83 = 4d
(pucynok 13);
Mnn H IIm; — B cooTBeTCTBHH ¢ 6.1.

CoequHeHHs HA NUIACTHHYATHIX HATEJIAX

8.32 IlpumeHeHHe OyOOBBIX WIM Oepe30BBIX MIACTHHYATHIX Hareneld (IIaCTHHOK)
JIOTIycKaeTcs IS CIIauMBaHus OpycheB B COCTABHBIX DJIEMEHTAX CO CTPOHTENBHBIM ITOIBEMOM,
paboTtaronmux Ha H3rHO H Ha CxaTHe ¢ M3rHboM. PasMephl IIMacTHHOK M THE3J Ui HUX, a TaKKe
HX PacCTaHOBKY B CIIAYMBAEMBIX BJIEMEHTaX CIEAyeT IPUHUMATE 10 pHCYHKY 17. Hanpasnenue
BOJIOKOH B IUTACTHHKAX JO0JDKHO OBITH NEPIEHIUKYJISPHO ITOCKOCTH CIUIAYHBAHHA JIEMEHTOB.

CrnnauupaHme 110 BEICOTE ceueHuA Ooiee Tpex IEMEHTOB, a TAKXKE IPHMEHEHHE 3JIEMEHTOB,
CPOIIEHHEIX 10 JIHHE, He IOIyCKaeTCs.
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= 1 1 T 7,
w 34

= < L
[ ﬂL 0=12 mm / //

38

@




u

CIT 64.13330.2017

S/2=55 mm S/2 b

N
&N

0=12 mm

\%ﬁ
N

b2 |, b2

a — €O CKBO3HBIMH ILIACTHHKAMH, 6-c TIIYXHMMH INTaCTHHKaMH

Pucyrok 17 — CoenriHeHHE HA IVIACTHHYATHIX HATeJIAX

8.33 Pacuetnyro Hecymyro ciocobHocTh 7, KH, my6oBoro mim 6epe3oBoro mjiacTHHYATOTO
Harejs pasMepaMH B COOTBETCTBHH C PUCYHKOM 18 B COeIMHEHMSIX 3JIEMEHTOB M3 COCHEL H €JIH
clefyeT ONpenesnaTs Mo GopMyie
T= 1,15 brm Man Hm,', (73)
rae bpa — IIMpHHA IUIACTHHYATOrO HArens, CM, KOTOPYIO CllefyeT IPHHHMAThH PaBHOM IMMpHHE
CIIJIA9MBAEMBIX 3JIEMEHTOB bny = b IPH CKBO3HBIX IUIACTHHKAX U b = 0,5b IIpH TIIyXux;

M ¥4 IIm; — B cooTBeTCTBHE C 6.1.

B ci1y4asx npuMeHEHH [ CIUIaYHBaHHU S]IEMEHTOB B3 APYTHUX APEBECHBIX IOPOJ CIIENYET
BBOJIUTE IIONPaBOYHEIHA K03 dHIHEHT 1o Tabmue 3 (A1 CKAIBIBAIOIIIX HAMPSIKEHHI).

JUi1  KOHCTpYKIMM B  YCIOBHSAX IOBBIIEHHOH BIQKHOCTH WIH TEMIEPATYPEI,
PacCYHMTHIBAEMBIX Ha JEHCTBHE KPATKOBPEMEHHBIX MJIM NOCTOSHHON M JUTMTENBHON BpeMEHHON
HarpysoK, pacueTHYI HECYINyI0 CHOCOOHOCTE IIJACTHHYATOTO HArelsl CleLyeT YMHOXKATh Ha
HonpaBoYHEle K03 GHuIueHTH! o Tabmunam 7, 8 u 6.9,6,6.
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CoeguHeHNs Ha BKJIeeHHBIX CTepPKHAX

Obwue mpebosanus k cOeOUHEHUAM HA 6KNEEHHBIX CINEPICHIAX

8.34 CoenuHeHNs Ha BKIIEEHHBIX CTEPXKHAX SBISIOTCS YHHBEPCATEHEIM BHIOM COeTMHEHHIH,
BxieeHHBIE CTEPXKHH HCIIOJIB3YIOT:

- InA yCTpOoMcTBAa Y3IOBBIX COIPSDKEHHI 3/I€MEHTOB IINIOCKHX M IPOCTPAaHCTBEHHBIX
KOHCTPYKIMH (OITOPHBIX Y3JIOB, IIOSCOB M PEIIeTKH B (epMax, KIIOUEBHIX IMAPHHPOB B apKax,
paMax H T. IL.);

- YCTPOICTBA XECTKHUX PABHONPOYHEIX CTEIKOB COOPHBIX H3rnbaeMEIX, pacTSHYTHIX, CXKATO-
u3rubaeMsbIX, pacTSIHYTO-H3rH0aeMbIX 21eMeHTOB (0aIoK, apok, Gepm, paM, 3aIneMIeHHBIX CTOeK,
’KECTKHMX HHTEH, KYII0JI0B, CBOLOB H T. IL.);

- aHKEPOBKH 3aKJIaJHBIX AeTanel, BOCIpHHUMAIOIHX YCHIHS Pa3HbIX HAllPaBICHHUH;

- BOCIPHATHSA HOPMAJBHBIX COKMMAIOIIMX YCHJIMH IIONEPEK H IOJ YIJIOM K BOJIOKHAM B
OIIOPHBIX 30HAaX H MECTaX NPHIOKEHHS COCPENOTOUYEHHBIX HAIPY30K;

- Y3TIOBBIX COCOWHEHHUH, BOCIIPHHHAMAIOIUX CIBHT;

- JIOKANW3alli{ TVIaBHEIX pacTITHBAIOINMHAX HaNpsDKEHWIl B IIPHOMOPHBIX 30HAX KIIEEHBIX
JIEPEBAHHEIX KOHCTPYKUHXA U B OKPECTHOCTSAX OONBINMX COCPENOTOYCHHBIX HArPY30K;

- YBENMYEHHS HECyIned cmocoOHOCTH y4YacTKOB KOHCTPYKIMH, B KOTOpPBIX NEHCTBYIOT
HOpMaJIbHEIE PACTATHBAIOIINE HAIPSIKEHHS IONEPEK BOJOKOH M KacaTeNbHBIC HalpshkeHHA (B
IIPHOTIOPHBIX 30HAX BBHICOKHX 0ajloK, B 30HaX IIyOOKHX NOAPE30K HIH OclableHuil Bpe3kaMH, B
n3rubaeMbIX 37IEMEHTaX ¢ KPHBOIHHEHHOI OCBIO | 1D.);

- crutaymrBanms KITK, monepedsoe cedeHre KOTOPBIX COCTOUT U3 2 U OoJiee 31EMEHTOB;

- B BH/IE HAKJIOHHO BKJIEEHHBIX CTEp)KHEH B kauecTBe cBs3elf caHra cocTaBHEIX JIK, B ToM
guciae JUIs KOMOHHMpPOBaHHBEIX KOHCTPYKUIHH C JepeBSHHEIMH Oamxamu B BHIe pebep u
MOHOIIHUTHOH Xelle300eTOHHOI IMTOH;

- JUIsI IOTIEPEYHOro ¥ HakinoHHoro apmupoBanus KJIK ¢ nensio NOBBIIEHHs HX CABHIOBOH
IPOYHOCTH M HaJEKHOCTH, B TOM YHCJIE IPH IEPEMEHHOM TEMIIEPaTyPHO-BI2XKHOCTHOM pEXUMeE
SKCILTyaTal|uu;

- HAaKJIOHHOTO apMHPOBAHHUS C IIEJIBI0 MOBBIIEHHS CIBATOBOM BEIHOCIHBOCTH.

IIppHITUNIHANTEHEIE KOHCTPYKTHBHEIE CXEMBI COEIHHEHHH B y37IaX H CTHIKax 371EMEHTOB I
Pa3IHYHBIX HaNpsDKEHHO-1ehOpMHPOBaHHBIX COCTOSHHMH IPHBEEHEI Ha pUCYHKe 18.

CrepxHHM, BKJIEGCHHBIE IIOZ YTIOM K BOJIOKHY MeHee ueM 20° paccMarpuBaiOT Kak
BKJIEEHHBIE BJIOJIb BOJIOKOH, mox yriaoM 20° u Gonee — xax BKIEEHHBIE IIOJ YIJIOM K BOJOKHAM.
BxiieeHHbIE TONEPEK BOJIOKOH CTEP)KHHM ABJISFOTCS YACTHBIM CIIydaeM CTep:KHeH, BKIICEHHBIX IO
YTTIOM K BOJIOKHaM.
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A — oTopHas peaklHa OT pacieTHOl Harpy3KH; a — B BHJe CBsA3€i COCTABHEIX 3JIEMEHTORB; 6 — Ul MOBLINEHHA
CIIBUTOBO}! TPOYHOCTH KieeHOH Danky; ¢ — A aHKePOBKH 3aKIafHBIX AeTallell; 2, 0 — B ONOPHBIX M APYTHX Y3/1ax
KOHCTPYKIIHIf; e — CXeMa CHMMETPHYHOTO YHHBEPCAIBHOTO JKECTKOTO CTHIKA 3JIEMEHTOB cedenueM < 500 u > 600;

2#C — JJIA PacTAHYTEIX 3JIEMEHTOB; 3 — JUIA CHKAThIX CTHIKOB € MOJHMEPOETOHOM; # — JUIS TIOJIMTOHANBHEIX 3JIEMEHTOB,
HeCHMMETpPHYHas cxeMa (KapHH3 paMsl); k¥ — 1A y371a 3allleMIIeHHA CTOeK
Pucynok 18 — IlpumepsI coeqHHEeHHIT HA HAKJIOHHO BKJI€eHHBIX CTEPXKHAX

8.35 BnaxxHOCTB IpeBECHHEI IIPH BKIIEMBAaHHMH CTEP)KHEH TOJKHA OBITH B HHTepBase oT 8 %
no 14 % (B 3aBHCHMOCTH OT YCJIOBMIf SKCIUTyaTalliii KOHCTPYKIME cM. mpuioxende A). He
JIOIIYCKAaeTCs HCIIONb30BaHHe BKIIEEHHEIX CTEPIKHEH I KJIEEHBIX [TAaKETOB ¢ KOMIIEHCAIIHOHHEIMH
npopessmu (8.7).
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8.36 Jlns BKIEHBaHMS HCIOJNB3YIOT SIOKCHIHBIE KieH. [Ipu TeMmepaType OKpy»KaroIero
Bo3nyxa Beme 35 °C mnm HeobOxomuMmocTH ofecmedeHHs IMOBBIIEHHOH OTHECTOMKOCTH
COeTHHEHHs CNeNYeT OPHUMEHATh 3IOKCHIAHBIE KJIEH CIEIMHATbHOIO COCTaBa C TeMIIEPATypoit
crexnoBanus 60 °C u Brome.

Bo3M0O>XHOCTE HCIIONB30BAHHUS APYTHX MapOK KJIesl H BHIOB HAIlOJTHUTENS ISl BKICHBAHUA
CTepKHEH JommkHAa OBITH 00OCHOBaHA COOTBETCTBYIOIMHMH HCIBITAHHSIMH C OIpEIeTICHHEM
(bH3AKO-MEXaHUIECKUX XapaKTepUCTHK M TEXHOJIOTHIHOCTH.

BxienBaHHE CTepxKHEH M KOHTpOJL KadecTBa CleNyeT IPOH3BOIHTH B COOTBETCTBHH C
npunoxenueM K.

8.37 [lmamerp OoTBepcTHsS B JApEBECHHE [O/DKEH IIPEBBINATh JHAMETP BKJIEHBAEMOTO
cTepixHs Ha 4—6 MM g apMaTypsI kiaccoB A300-A600 u Ha 2 MM Jiig apMaTypsl kitacca A240,
KpYIJIOH CTaJIM M CTEKJIOIUIACTUKOBBIX CTEPIKHEM.

Coedunenus Ha CMepoICHAX, BKIEEHHBIX 6001b B0NOKOH

8.38 CoenuHeHUs Ha CTEpIKHSIX, BKJIECHHBIX BIONEL BOJOKOH JIPEBECHHEI, JOITYCKAIOTCS
TONBKO B KOMOMHAIMM C IONEPEYHO HIM HAKJIOHHO BKJICEHHBIMH CTEepXHAMU. CTepiKHU
BKJIEMBAIOTCA B KpYyIVIble OTBEPCTHS HIJIH IPSAMOYLOJBHEIE Ia3bl Ha OGOKOBBIX TIpaHiX,
3aryOIeHHBIX Ha 2 THaMeTpa CTepXKHs d, HO He MeHee yeM Ha 25 MM (pucyHOK 19).
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a — B ITHHIpUYeCKHe OTBEPCTHS; § — B Ipod)pe3epoBaHHbIE Ha3bl

Pucyrok 19 — CoenuHeHus HAa CTep:KHAX H3 apMATypPhI epHOAHYecKOro npoduis,
BKJIEEHHBIX BX0JIb BOJIOKOH

8.39 PacueTHyto Hecyinyto cnocobHoCTE, 7, MH, BKIIEHBaEMOTO CTEPKHS Ha BELAEPrHBaHHE
HIIH TPOJABIIMBAHME BJOJH BOJNOKOH B PACTSHYTHIX M CXKATBIX CTHIKax 37€MEHTOB JIEPEBSHHBIX
KOHCTPYKIIMI H3 COCHBI H €JIH CIIeIyeT OIPENeNsiTh 10 GopMye
T = Rex d 1 ke magn IIm; (74)
rje Rcx — pacueTHOE CONPOTHBIEHHE IPeBECHHEI cKanbBaHuio, MIla, onpeznensemoe 1o mMyHKTY
5,2 Tabmuiel 3;
d) — quaMeTp OTBEpPCTHS, M;
] — IMHAa 3aJeIEBAEMOM YaCTH CTEPIKHS, M (CM), KOTOPYIO clelyeT IPHHUMATh 110 pacdery,
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Ho He menee 104 u He 6omee 304;

ke— koo GuIMEHT, yUuTHIBAIOIMHMH HEPABHOMEPHOCTE paclpe/ielleHis HAIPSDKEHHI CIBHATA B
3aBMCHMOCTH OT JUIMHEI 3a/Ie/IbIBaéMOli 9acTH CTEPIKHS, KOTOPEIA CIIeAyeT ONpeNeNsaTh
o ¢opmyie

k, =1,2-0,02£—; (75)

M ¥ IIm; — B cOOTBETCTBHH C 6.1;

8.40 PaccTostHAE MeXIy OCSMH BKJIEEHHBIX CTEpIKHEH, pabOTAIOIIX Ha BEIEPTHBAHUE HIIH
IIPOJaBIMBaHKE B0 BOJIOKOH, CIEAyeT IPHHUMATE He MeHee Sy = 3d, a JI0 Hapy)XHBIX IrpaHei
— He MeHee 53 = 2d.

CoeduneHus HA CMEPICHAX, BKNEEHHBIX NOO Y2I0M K 80NOKHAM
8.41 Pacuernyro Hecymyro crnocobHocT, 7, MH, BKIeHBaeMOro moj yriioM K BOJIOKHAM
CTEpIKHS Ha BBIIEPTHBAHUE MM IpoJapiauBanue B cTeikax KJIK cienyer ompenensrs mo dopmyne

T = RAnd\Ipkcknima manlIm; < FaR,, (76)

rge R* — pacueTHOE CONpOTHBICHHE JPEBECHHBI BBIIEPTHBAHHIO HIH IIPOJABIHBAHHIO
BKIIeeHHOTO cTepxHs, MIla, npuarMaeMoe paBHEM 6,8 MIIa;
d) — IuaMeTp OTBEpPCTHS, M;
I, — pacdeTHas ANHHA CTEPXKHS, M

Ip=1-1,<30d, (77)

[ — nnuHa 3a7eEIBaEMOM 9acTH, M;
lo = 3d — rmybuHaA BO3MOXHOIO CHHIJKEHMS IPOYHOCTH KIJIEEBOM MPOCIOWKH IIPH CBAapKe; VIS
cTepkHeii 6e3 crapku /, = 0;
d — MuaMeTp BKJIEHBAEMOTO CTEPIKHS, M;
ke — k03 bHITHEHT, yIHTHIBAIOIIH HEPABHOMEPHOCTE pacipeaeieH s HApPsHKEH A CIBUIa
B 3aBHCHMOCTH OT [UIMHBI 3al€lbIBAEMON YacTH CTep)KHS, KOTOPBIH Clenyer
OIIpeNeNATE 10 hopmyIie

ZP
ke =12-002—7; (78)

k1 — ko3 puITHEHT, 3aBHCAINHMIT OT 3HaKa HOPMAJIBHBIX HANPSDKEHHH BIOJIb BOJIOKOH B 30HE
YCTaHOBKH CTEpIKHEH;

md— K03 QHIHEHT, YYUTHIBAIOIHIA 3aBHCHMOCTh PACYETHOIO COIIPOTHBIIEHHS OT AHAMETPA
CTEepIKHS

ma=1,12 -0,1d, (79)

F, — IUI0IAans CedeHHus CTEPKHS, M2

Ra — pacyeTHOE CONPOTHBIIEHHE MaTepHana cTepxkHs, Ml1a.

s crepxHed, paboTaroIMX Ha BBLIEPIHBAHKME B 30HE PACTAIHBAIOIIMX HANPSOKEHHI,
NEHCTBYIOMMX BAONE BOJOKOH JPEBECHHEI 3JIEMEHTa KOHCTPYKITHH, 3HadeHus kodddunpenta kn
CllelyeT ONpeneiTs mo GhopMmye

ks=1-0,001c, (80)
Il 6 — MaKCHMaJbHbIE pacTATHBaoIue HanpsoxeHus, MITa.
ITpu pabote B cxxaToif 30He, a TakKe JUIL cTepiKHEH, paboTaloIMX Ha IPOAABIHBAHHIE, ko =

8.42 MuHHMMAaNBEHOE PaCCTOSIHHE OT OOKOBBIX IPaHeH IaKeTa J0 OCH CTEPIKHA IIPHHUMAETCS
He MeHee 2d U He MeHee 30 MM; MEeXXIY OCSMH CTep)KHEH 110 MHPHHE aKeTa PACCTOSHHE JODKHO
OBITH He MeHee 2d; 0T Toplia IaKeTa BIOJNb BOJIOKOH J0 OCH CTepKHsS — He MeHee 100 mMm; Mexmy
CTEpKHAMH BJOJE BOJIOKOH IIPH YIIIe HaKJIOHA CTEp:KHEH o K HanpaBJIeHHIO BOJOKOH He Holee
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30° e menee 144, npu a ot 30° go 60° — 104, npu o 6onee 60° — 7,5d.

8.43 Ilpu ycTpoiicTBe XKECTKUX CTHIKOB B KOHCTPYKIIHSX HCIIOJIB3YIOT 2 THIA COeIHHEHMH
Ha HaKJIOHHO BKJICEHHBIX CTEPIKHSIX.

VYHHEBepcanbHEIMH SBISIOTCS aHKEPE! F-00pa3Hoii GopMEl, KOTOPEIE IPEACTaBIIAIOT OB
KOMOMHaIMIO KaK MHHHMYM H3 2 CTep)KHel, BKICEHHBIX HAKIOHHO M0 OTHOINEHHIO K
HaIpaBJIEHHIO BOJIOKOH APEBECHHBI M 00pa3yromux Mexry coboi BHyTpeHHHAHN YTOIL.

B pacTaHyTBIX CTBIKaX HIHM B PpacTAHYTHIX 30HAX CTHEIKOB JONMYyCKaeTcs IIPHMEHSATH
COEOUHEHHUS Ha CTEpP)KHSAX, HAKIOHHO BKJICEHHBIX B OJHOM HaIpaBjeHHH, paboTarommx Ha
BBIIEPTHBAaHHE M IPHCOCAMHEHHBIX Ha CBapKe K CTaIbHBIM IUIACTHHAM, NEpEfaroluM Ha
NPEBECHHY YCHIIMA CXXATHs, BO3HUKAIOIMIHKE OT Pa3OXKEHHS YCHIHH pacTSHKeHHS B HAKJIOHHEIX
cTepxxHsaX. PaboTa crepkHel Ha npoiaBIuBaHKe (C)kaTHE) B TAKHX y3/1aX He JOIMycKaeTcs.

8.44 PacderHyr0 HecyIylo CIIOCOOHOCTBH F-00pa3HOro aHkepa ONpeneNsioT HCXOIS H3
pacueTHOH HecymeH crnocoOHOCTM BKIIGEHHBIX CTEp)KHEH aHKepa, OIpeldeleHHOH 1mo Gopmyie
(74). Ycunug B KaXI0H BETBH aHKEpa ONPENEIISIOTCS ITyTeM Pa3lIOKEeHHS YCHIHH OT BHEIHel
Harpy3KH 110 HallpaBlIeHUSIM BeTBed. BHyTpeHHUi yroa Mex 1y BeTBIMH aHKepa IPUHHUMAETCH OT
45° o 120°.

8.45 IlpoBepky Ha NpPOYHOCTH AHKEPOB, CBAapPHBIX IIBOB, COEIMHHTENIBHBIX IUIACTHH H
JPYTHX CTaIBHEIX JIEMEHTOB BHIIOIHSIOT 10 HOPMaM IPOEKTHPOBAHHUSA METAIOKOHCTPYKITHIH.

8.46 B coemuHeHuH, paboTaromeM Ha CIBUT, HECYIIYIO CIIOCOOHOCTE HAKIOHHO BKJICEHHOM
cBs3H Tc, KpoMe ciIydasi, yka3aHHOro B 8.44, BEIMHCIIAIOT 110 opMyJie

T = Tcoso, (81)
rae T — Hecymas cnocoOHOCTE cTepaKHs, paboTaronmiero Ha Beyieprusanue (8.38);
0. — YTOJI HAaKJIOHA BKJIEEHHOH CBS3H K IVIOCKOCTH CIIBHTA.

8.47 B coemuneHuH, paboTaromeM Ha CIBUT, HECYIIYIO CIIOCOOHOCTE HAKIIOHHO BKIIEEHHON
cBa3u I, paboTaroniel Ha MpoJaBIHBaHHE (CKATHE), IPH OTCYTCTBHH PAIOM BKIEEHHOM CBS3H,
paboTarommeii Ha BEIIeprUBaHue (PAaCTsDKEHHE), IPOBEPSIOT 110 hopmMyiie

N/ T2 + OITu <1, (82)

rae Np = T¢ coso — coCTaBIIsIOINast pacyeTHoro ycunus Ha 1 crepixens I, MH, BrI3BIBaromas B
HAKJIOHHBIX CTEPIKHSX HAPSIKEHHS PACTDKEHHUS;
Ta = FaR, — pacdeTHad Hecylnas CIOCOOHOCTH 1 CTEpIKHS IIO0 YCIIOBHIO IPOYHOCTH Ha
pactsoxenue, MH;
Fa— miomans cedeHns CTePKH, M%;
R; — pacdeTHOE COIPOTHBIEHHE pacTsDKEHHIO apMaTypHoi cramm it A300 R, =
285 MIla u gma A400 R, =375 MIla;
QO = Tt sina. — COCTaBISIONMAS TOTO e yCHIMs ¢, BEI3BIBAIOINAS B HAKIOHHBIX CTEPIKHAX
HanpsDKeHUs u3ruda;
Tw — pacueTHas HecyIas clocoOHOCTE CTEP)KHS Ha | IMOB U3 YCIIOBHA ero paboThl
Ha u3ru6, MH, npunumaercs:
a) IIpH JKEeCTKOM (CBapHOM) COEJMHEHHH BKIIEEHHOIO CTEPI)KHS CO CTAIBHOM HAKJIAMKOM HIIH
aHKepHOII MoJI0Coii:
- T = 80d ? mz:lIm; — nns apmarypsr A300;
- T = 105d 2 muIIm; — nna apMatypsr A400;
0) npu HexecTKOM OOITOBOM COEIMHEHHH BKJIEEHHOTO CTEPIKHS CO CTATEHOM HAKIAIKOM:
- Ty = 60d ? mu:lIm; — ps apmatypsr A300;
- Tu=75d ? mzllm; — nns apmatypst A400;
- d — HOMHHAJIBHEBIH JHAMETp CTEPHKHS, M.
8.48 [Ipu onpeneneHuH Yuca BKICCHHBIX CTEPIKHEH HIIH aHKepOB He0OX0QMMO YIUTHIBATE
KO3(Q(QHUIHEHT HX COBMECTHOH paboTHI Ac p:
- mpu 1 aHKepe MM 1 HAKJIOHHOM CTEPKHE C OIHOH CTOPOHBI CTHIKA M Ha OJHOM rpaHu kcp
=1z
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- 2 aHKepax WX 2 HaKJIOHHBIX CTEPXKHAX kep = 0,9;

- 6oJIBIIEM KOJIMYECTBE AaHKEPOB MIIH CTepXKHel kcp = 0,75.

8.49 ITlpu mpoeKTHpPOBAaHWH CTHIKOB WM Y37I0B KOHCTPYKIHH HE0OXOIUMO YUHTHIBATEH
0COOEHHOCTH KOHCTPYKTHBHOH cXeMbl. I[IpHHIMNHANBHO pa3IM4yaroTcsi KOHCTPYKTHBHEIE
BapHaHTHI CKATON U pacTAHYTOH 30H CTHIKOB CXKAaTO-M3THOAaEMBIX 3JIEMEHTOB JIOMAHOTO CEYEHNS,
HaIpHUMep, B KapHU3HEIX y3/1aX paM | T. I.

8.50 HaxytoHHO BKJIECHHEIE CTEPKHH paclloIoKeHb] B COETUHEHHAX TaKuM 00pa3oM, 9To651
B HHX BO3HHMKATH (B OCHOBHOM) pacTATHBalOIIpe ycHiIHd. BosHukaromue IpH 3ToM (0T
Pa3JI0KeHHA CHII) CKHMAIOIIHE YCHIINS JODKHEI IIepearaThCs Ha IPEBECHHY COCTHHHUTEILHBIMA
KECTKHUMH IUTaCTHHAMM HJIM CIEIHATbHO BKJICEHHBIMH CTEPKHAMH C COOTBETCTBYIOLIEH
[IPOBEPKOH pacyeToM.

8.51 IlomaTiMBOCTE COENMHEHHI Ha HAKJIOHHO BKJIEEHHBIX cTepikHsaX cocraBisgeT 0,001
MM/KH.

8.52 CrTeIKM H Y3JBI CXKAaTO-, PACTSIHYTO-H3TrHOAeMBIX, H3rHOAaeMBIX M DPAaCTSHYTHIX
3JIEMEHTOB COOPHEIX KOHCTPYKLHH TODKHEI IPOBEPSATH PAcueTOM M 0OecnednBaTh BOCIPHUATHE
IepepesbIBAIOIUX CHJI, 8 TaKXKe YCHIHMH, BO3HHKAIOIMMX IpH cOopke, KaHTOBKE, IEPEBO3Ke,
CKIaAHpPOBaHHKM HW MOHTaxe. J[id CXKAaTbIX CTHEIKOB OOJBINENPONIETHEIX KOHCTPYKIHH,
BEINOJIHEHHBIX C 3aMIOJHEHHEM NOTHMEpOETOHOM, HEOOXOqHMO IIPEeAYCMAaTPUBATh CIIEIHAIBHEIE
KOHCTPYKTHBHBIE pDEINEHHS CTHIKOB Ha HAKIOHHO BKJIEEHHBIX CTEPMKHAX, CIIOCOOHBIX
BOCIIPUHHMATE YIIOMSHYTHIE MOHTXXHEIE HATPY3KH U [Iepepe3bIBatoIie CHIIBL.

Coedunenus Ha 8KIEEHHBIX CINANbHBIX HA2ENAX

8.53 Pacuernyro Hecymyro cnocobHocTe Ha caBur 7Ty, KH, BKJIEeHHOr0 B JpEBECHHY
NUIHHAPHIECKOTO Harejs U3 CTAEHOH apMaTypsl neproamdeckoro npodmns (pucyrok 20) Ha 1
IIIOB COEMHEHHUS JIIEMEHTOB U3 COCHBI U €JTH IIPH ITyO1He 3a1enKH [y > 6d B HanpaBlIeHHH yCHIIHH
BJIOJIb BOJIOKOH CJIEIYET onpeaensTs nmo Tabmume 21 ¢ yuerom 8.15. MakcumanbHEIM 3HAYEHHSIM
Ty cooTBeTCTBYET /y > 8d, rlle HOMUHAIBHBI JHaMeTp CTep KHA d U ITyOHHa 3a1elKH [, cM.

a 6
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@ — IlaxMaTHas paccTaHORKa; 6 — IBYXps/Has PacCTaHOBKA

Pucynox 20 — CoegiHeHHe Ha BKJIEEHHBIX CTANBHBIX HATEJIAX
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Tabnunma 21
Cxema coequHeHHA HanpspxeHHOE COCTOSHHE COSTMHEHMS PacyeTHas Hecymmas ciocoGHOCT
T Ha | 0B criauyHBaHus
(ycnoBHsI# cpe3), kH
1 Cummerpuunbsle  |a) CMATHE B CpEIHHX 3JIEMEHTax 0,75¢d,
COoeHHEHHA 6) CmaTHe B KpaliHHX 31eMeHTax 1,2ad,
2 HecummMeTpHuuHble |a) CMiATHe BO BCeX BlIEeMEHTaX PaBHO# TOJILIMHEI,
COeIMHEHHH a Taroke B 6onee TONCTHIX 3eMeHTax
OJHOCPE3HBIX COEMHEHHH 0,53¢d,
6) CmsaTue B HoJee TONCTBIX CPEIHMX SJIEMEHTAX
JIBYXCpe3HBIX coequHeHHi npu a < 0,5¢ 0,38cd,
B) CmsaTHe B 6onee TOHKHX KpaitHHX 31eMeHTax
npH a < <0,35¢ 0,8ad,
r) Cmsarue B 60J1ee TOHKHMX 37eMeHTax
OJHOCPE3HbIX COSOHHEHHH H B KpaitHHX
3NeMeHTax npH ¢ > a > 0,35¢ 1,5k.ad,
3 CummeTpuuHbie 1 |a) M3rub Harens us apmatypsl A300 2,5d*+0,02512, Ho He Gonee 3,942
HECHMMETPHYHEIS 6) U3ru6 narens us apmatyps! A400 3,1d%+0,0251,%, Ho ne 6onee 4,54°
COEMMHEHUS

TOJIIMHE MK Boliee TOJICTHIX 3JIEMEHTOB OIHOCPE3HBIX COeIHHEeHHH; @ — TONIMHHA Kpaﬂmm 3JIeMeHTOB, a Taloke fonee
TOHKHX 3JIEMEHTOB OJHOCDPE3HBIX COeJIUHEHHH; d — HOMHHAJILHBIH AHaMETpP BKIICEHHOrO Harejsd, do — IAAMETD
OTBEPCTHA; BCE Pa3MEPBI BBIPaXKEHEI B CAHTHMETPAX.

PpaccTaHOBKH Haresei B COOTRETCTBHH ¢ 8.55.

IIpuMeuaHus
1 B Tabnuue nmpHBeleHBI clelylomue 0003HAaUeHHA: ¢ — TOJNIIHMHA CPEJHHX SJIEMEHTOB, a TAKKe DPABHBIX IO

2 Cm. npumedanns 24, 7 u 8 k Tabmuue 18.
3 Pacuer HarelbHBIX COGIMHEHHH Ha CKalblBAHHE NPOM3BOJMTE HE CIEAYET, €CHH BHIMOJHEHBI YCIIOBHS

8.54 B coeuHeHUX 3]IEMEHTOB IO YTJIOM K BOJIOKHAM APEBECHHEI HECYIIYIO CIIOCOOHOCTE
BKJIEEHHBIX Harened 7y BEIYUCIISIOT B COOTBETCTRHE C 8.14.

8.55 PaccrosHms MeXIY OCAMH BKJICEHHEIX Hareliedl IIDH HX DacCTaHOBKE CIIEAYET
IIPHHUMATh BIOJIb BOJIIOKOH JPeBEeCHHE! S) He MeHee 8d,, Ionepex BOJIOKOH Sy He MeHee 3d, H 0T
KpOMKH 371eMeHTa S3 He MeHee 3d,. IIpm maxmaTHOM paccTaHOBKE Harejell MHHHUMAJIBHBIE

paccrosHus S2 = S3 = 3do.

9 Yxa3anus o NpoeKTHPOBAHHIO AePeBAHHELIX KOHCTPYKIHIT

O6mue ykazaHus
9.1 Ilpu NpoeKTHPOBaHHUHU NEPEBSIHHEIX KOHCTPYKIUH ClIeayer:
a) YYHTBIBaTh IIPOM3BOJCTBEHHBIC BO3MOXKHOCTH NpPEANPHATHA — M3TOTOBHTENEH

JIEPEBSIHHBIX KOHCTPYKIIUH;

6) y4MTEIBATE BO3MOMKHOCTH TPAHCIOPTHBIX H MOHT@XHEIX CpPeNCTB H TpeOoOBaHHS
JIOPOKHBIX CIIyXx0;

B) HCIIOJIb30BaTh JPEBECHHY C HAUMEHBIIMMH OTXOAAMH U MOTEPIMHE;

I') IpeycMaTpHBaTh MEPHI 110 00eCIIeueHHIO IPOCTPAHCTBEHHOH JKECTKOCTH, YCTONUMBOCTH
H HEU3MEHSEMOCTH OTIENILHBIX KOHCTPYKLHMH M BCEro 3JaHHA HJIH COODYXXEHHS B I[EJIOM B
Tpoliecce MOHTaXKa H 3KCIUTyaTalllH;

I) TpeaycMaTpHBaTh MEPONPHATHA IO OOECHEYEeHMIO IOJTOBEYHOCTH H TpedyeMbIX
roxasarenei orHecTOHKOCTH M 1oxapHoH onacHocTH (paszen 10).

9.2 Hanpsoxenus u JedopMaliy B IEPEBAHHBIX KOHCTPYKIHAX OT H3MEHEHHUS TEMIIepaTypEI
IPEBECHHEI, a TakKe OT YCYIIKH HIH pa30yxaHHs JpeBeCHHB! BIOJEL BOJIOKOH YUMTHIBATE HE
CIenyeT.
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9.3 Ilpu mponerax NepeBSHHBIX Oe3pacHOpHBIX KOHCTpyKuuii Gonee 30 M omHa M3 OmOp
IOJDKHA OBITE IIOIBHKHOIA.

9.4 JleficTBHE CHII TPEHHUS [IPH pacueTe NepeBSHHEIX KOHCTPYKIHH ClIeyeT YIUTEBATE:

a) eclId PaBHOBECHE CHCTEMBI 00eCIIeUHBaeTC TONEKO TPEHHEM IIPH YCIOBHHU IIOCTOSHHOTO
IPHXKATHS JJIEMEHTA M OTCYTCTBHH JHHAMHYECKOH HArpy3KH; IpH 3TOM KOdDOHIHEHT TpeHHS
JlepeBa II0 JiepeBy clenyeT NIpHHAMATh PaBHBIM:

- Topua 1o 6oxoBoi nosepxHocta — 0,3;

- boxoBBIX moBepxHOCTEH — 0,2;

6) eciH TpeHHe yXyAIIaeT YCIOBHS pabOTEl KOHCTPYKIMH H COEAMHEHHIH, TO KO3(h GHIHeHT
TPEHHS CIIeAyeT IpHHEMATE paBHEM 0,6.

9.5 PacueT 3NEMEHTOB M3 KpPYIJIBIX IJIECOMATEPHANOB HA YCTONUHBOCTH CIEAYeT
IPOM3BOJUTEL II0 CEYEHHIO, PACIIONOKEHHOMY B CepelldHe pacyeTHOH IJIMHBI 3eMEHTa, a Ha
IIPOYHOCTE — II0 CEYEHHIO ¢ MaKCHMaJIbHBIM H3rH0ar0ImuM MOMEHTOM.

9.6 IIpocTpaHCTBEHHYIO JKECTKOCTH H YCTOHYMBOCTH JEPEBSHHEIX KOHCTPYKLIHMH CIIEAyeT
obecreynBaTh IIOCTAHOBKOH TOPHM3OHTAIBHEIX M BEPTHKANBHEIX CBi3ed. PaccTosHme Mexumy
CBs3€BBIMH OJIOKaMH ClIeyeT Ha3HadaTh He 6ojee 30 M BKmoUnTeNbHO. PaccTogune Gomee 30 M
JIOJDKHO OBITH 060CHOBaHO pacueToM.

ITo mMHe 37aHuS IONEpeYHbIe CBA3H CIENYeT PACIIONAraTh B IUIOCKOCTH BEPXHETO HOsCa
HJIY 10 BEPXY HECYIHX KOHCTPYKLIH.

B xadecTBe 0SICOB CBA3EBELIX (PepM clieiyeT HCIIONB30BaTh BEPXHEE [105Ca HIIH BCE CEUEHHE
HECYIUX KOHCTPYKIIHH.

HcnonszoBanre mpodHACTHNA, YIOKEHHOIO HENOCPENCTBEHHO II0 BEPXY HECYIIHX
KOHCTPYKIIHH, B Ka4eCTBE PacllOpPoOK U CBI3EH OMYCKAETCS TOJNBKO IIPH CIIEIHATEHOM KPeIUIeHHH
H JONOJHHTENBHOM OOOCHOBZHHHM B T€X 3[JaHHUAX, B KOTOPBIX OTCYTCTBYET XHMHYECKH
arpeccHBHasl cpefa.

ITpu HcmONB30BaHHMHE KOCOTO AOLNATOrO HACTH/A HENMOCPEACTBEHHO 10 KOHCTPYKIHAM H
IIPOrOHAM HJIM JBOMHOTO IIEPEKPECTHOrO JOINATOro HACTHIIA IIOCTAHOBKA CBSA3€H JKECTKOCTH B
IIPOCTPaHCTBEHHOM ITOKPBITHH He TpebyeTcs.

9.7 Pazmep OmMOpHOH YacTH IUIMT IOKPHITHH HOKeH OBITH He MeHee 5,5 cM. IlmmThI
MOKPBITHH CIIENYET NPHKPEIUIATE K HECYIel KOHCTPYKIUH ¢ KaKI0H CTOPOHBI COETHHEHHIMH,
BOCIIPHHHMAIOIIAMH YCHIIUS CIBUTa H OTPBIBA.

9.8 CTBIKH [epeBsAHHEIX PACTAHYTEIX 3JIEMEHTOB CIENYeT OCYIIECTBIATh COBMEIICHHBIME B
OJTHOM CEYEHHH, IePEeKPhIBas HX HaKJIaZIKaMH Ha CTAJIbHBIX LMIHHAPHYECKHX HATEIAX MM HHBIX
COeIMHEHUSX.

KoHCTpyKIMSA CTBIKOB PAaCTAHYTHIX 3JIEMEHTOB JOJDKHA 00ECHEYHBATH OCEBYIO Ilepenady
PacTATHBAIOIIEr0 YCHIIHSL.

9.9 He crnemyeT NpUMEHATH Y31bl M CTHIKH C COCOHHEHHAMH Ha CB3AX DPa3IHYHOM
MOJAaTIMBOCTH, a TAaKKe CTBIKM, B KOTOPHIX 4YacTh JMEpPEeBSHHBIX 3JIeMEHTOB COeIHHEHa
HEINOCPECTBEHHO, a 9acTh — 9epe3 MPOMEXXYTOUHBIE JIIEMEHTHI H COCIHHEHHS.

9.10 DeMeHTH! NEPEBSIHHBIX KOHCTPYKIMA CIIEAYET IEHTPUPOBATh B y3/aX, CTHIKAX M Ha
omopax, 3a HCKIIOYEHHEM TeX ClIydaeB, KOTJa OKCICHTPHYHOE COeIHHEHHE O3JIEMEHTOB
yMEHbIIaeT AeHCTBYIOINMH B pacyeTHOM cedeHHHM usrubaromui momeHT. [lpu Hammawmu
SKCIIEHTPHCHUTETA NOCIEIHHUH JOIDKEH YIYHTHIBATECA PACUETOM.

9.11 DnemMeHTHI KOHCTPYKIHH JTOJKHEI OBITH CTSIHYTHI O0ITaMHI MK IIITIIEKAMHE B y371aX |
CTBIKAX, a COCTaBHEIE 3JIEMEHTHI Ha MOJATIUBEIX COEIMHEHHAX — CTAHYTEl M MEXIy Y31aMH HIH
COEIMHEHBI C IIOMOIIBI0 BKJIEEHHBIX CTep)KHed uiaM BHHTOB. HUucino OGONTOB HIIM IMITHIEK
OIpeZAesieTCs pacUeTOM, HO JOJDKHO OBITh HE MEHee ABYX B y3JI€ HIIH CTHIKE.

B coemuHeHMsX HA LHTHHIAPHYECKHX HArelsx NOJDKHO OBITH ITOCTABIEHO HE MeHee 3
CTSDKHBIX OONTOB ¢ KaXKI0H CTOPOHEI CTHIKA.

HduameTp cTOKHBIX O0ONTOB df CeayeT IpHHUMATE II0 pacdeTy, Ho He MeHee 12 mM. [11aiGrr

CTSOKHEIX O0JITOB JOJDKHEI HMCTB pa3mep CTOPOH HJIK THAMETP HE MEHEE 3dsu TOJIIIUHY HE MCHEC
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9.12 TInomans IONEpPeYHOro CeYeHH HeTTO JNEePEBSHHEBIX JJIEMEHTOB CKBO3HBIX HECYIIHX
KOHCTPYKIHI NokHa 65T He MeHee 50 cM?, a Taxke He MeHee 0,5 IONHOHN ILIOMAMH CEUEHHS
OpyTTO IPH CHMMETPHYHOM OCIIabIIeHIH.

9.13 Pacuer nepeBAHHBIX KOHCTPYKIHH Ha CefiCMHUYECKHe HArPY3KH CIIEIYeT IPOU3BOMHTH
B cootBercTBHH ¢ CII 14.13330.

B xapkacax olHO3TaXHbIX GOIBIIENPONETHEIX 30aHIH (IIpH npoieTax Goiee 24 M) cieayer
HCIIONIB30BATh IIPEUMYIIIECTBEHHO CTATUYECKH OIPEAETHMbIe KOHCTPYKIIHH.

B mapaupHRIX ysnax HeoOxomaumo ofecrednBaTh BOSMOMKHOCTR HX IOBOpOTa 6e3
[IOSIBJIEHHS ONIOIHATENBHEIX BHYTPEHHHX YCHITHIA.

ITpu mpoextuposannu KJIK cneayer npeaycMaTpEBaTh MEPONPHSATHS, IPeJOTBPAMIAIOIIHE
CKaJIbIBaHHE IPEBECHHEI (HallpHMep, apMHPOBAHHUE JIPEBECHHEI BKIECHHEIMH CTEPKHAMH).

9.14 Jlns xieeHBIX KOHCTPYKLHH IIEPEMEHHOrO CEYEeHHsS HA CKOINEHHEIX KPOMKAX IIOJ
yraoM B K HampaBJeHHIO BOJOKOH CIEIYeT YYHTBIBATH ONOJHHTEIbHEIE HANPSOKEHHS Ha
IJI0MIaJKax, apaiieIbHbIX BOJIOKHAM JPEBECHHE:

AT = oytgP; (83)
Acpe0 = Aco = ootg?P, (84)

TAe G — HalIpsDKEHHUA, ﬂEﬁCTBYIOMHE BJ10JIb BOJIOKOH OPEBECHHEI,
13 — YIoJI MEXIOy JHHHEH cKoca | HalpaBJIEHHEM BOJIOKOH OPEBECHHEI.

IIporonel, 06pemeTKH H HACTHJIBI

9.15 IlporoHrl, OOpeINIeTKH, HACTHJIBI H JApDyTHe H3THOaeMBIe 3JIEMEHTHI ClELYeT
PacCYMTBIBATh II0 JABYM IpelNelbHBIM COCTOSHHSIM Ha IIPOYHOCTH M Hporu6. 3HayeHus
MaxKCHMaJIbHEIX IIpOTHOOB MOOJDKHEI OHITE He Bblme ykasanHeix B CII 20.13330. s
MEXIY3TaXKHEIX IIEPEKPRITHH He0OXO0IUMO JOMOTHATENEHO BEIIOIHSATE PACYET Ha 35I0KOCTE.

9.16 HacTuue! 1 06pemeTKs oA KPOBITIO CIIEAYET PACCYUTEIBATE Ha CIIEAYIOIHNE COUETAHHUS
Harpy3okK:

a) MOCTOsHHASA M BpeMEHHas OT CHera (pacdeT Ha MPOYHOCTh H Iporub);

0) mocTosHHAs H BpeMeHHas 0T COCPeOTOYeHHOro rpy3a 1 kKH ¢ yMHOXKeHHEM MOCIeAHErO
Ha ko2 dunueHT meperpysku # = 1,2 H y4eToM ko3 dHuLEeHTa ycI0BH paboTH 77y COTIACHO
nyHKTY 1 Tabnuup! 8 (pacueT TOIBKO Ha IPOYHOCTE).

ITpu cruloIIHOM HACTHIIE MIIH IPH Pa3pe:xeHHOM HACTHIIE C PACCTOSHHEM MEXIY OCSIMH
nocox uiu 6pyckoB He 6onee 150 MM Harpy3Ky OT COCPEIOTOYEHHOTO Ipy3a ClIeyeT [IepeaaBaTh
Ha 2 nocku wiM 2 6pycka, a mpu paccrosauE O6onee 150 MM — Ha 1 mocky mmu Gpycok. Ilpu
NBOMHOM HacTuie (pabodeM H 3aIIUTHOM, HAmpaBIEHHOM IMOA YIJoM K pa6GoueMmy)
COCpENIOTOYEHHEIH IPY3 CJIElyeT pacpeensTs Ha mmupuHy 500 MM paboyero HacTuIa.

bajkn H3 HeIbHOIT H KIeeHOMH ApeBecHHbI

9.17 Banka cieayeT pacCYMTHIBATH MO IBYM HpENENBHEIM COCTOSHHSAM HAa IPOYHOCTS,
YCTOMYHMBOCTE IUIOCKOH hOpMBI e OpMHPOBaHHS H IPOTHO.

9.18 Ilompeska Ha omope B pacTSHYTOH 30HE IEPEBSHHBIX H3THOAEMBIX 3JIEMEHTOB
rirybunoii a < 0,25k nonyckaeTcs IpH YCIOBHH
A < 0,4 Mlla, (8%5)

bh

rae A — onopHasl peakllys OT pacueTHOH Harpy3KH;
b 1 h — mMpyHA B BEICOTA IIONEPEYHOro CeYeHus dlieMeHTa 63 MoIpesKH.

JlinHa OmOpHOH ITOIManKK NOAPEe3KH ¢ AOJDKHA OBITH He OOJNBINE BBICOTHI cEYeHHS A, a
JUITHHA CKOINEHHOH JacTH IOJPe3KH ¢] — He MeHee ABYX IriyOuH a (pucyHok 21).
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Pucynok 21 — CxomeHHasi nope3Ka KOHIA 6aJKn

B ToMm cnywae, ecim HEBO3MOJKHO BBIIOJHHTH CKOIICHHYIO IIOJAPE3KY HIH ee riiyOHHA
npesemmaeT 0,254, Heo6X0IMMO yCHIEHHE 30HBI TOJIpe3KH. Y CHIIEHHE IPOH3BOAT BKIIEHBAHHEM
IIONEPEYHEIX (IIEpNEHAMKYIIPHO BONOKHAM) H HAKIOHHBIX (oA yrioM 45° K BOJOKHAM)

cTepxHel (pucyHOK 22).
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B0—120 MM

Pucynok 22 — YeulieHue NoApe3KH HA KOHIE 0aaKu

JlmHa MollepevHbIX CTep KHEH TOJDKHA YIOBIETBOPSTE YCIOBHIO
2ap <1.>0,7h, (86)

rie /, — pacyeTHas JIHHA CTEPIXKHS;
ap =a — 30 MM (rmybuHa noapesku Munyc 30 MM Ha HEIpoKIIe).

Pacyer crepxHel DNpOM3BOAAT C YYETOM TOTrO, YTO BCE pACTATHBAIOIIEE YCHIIHE
BOCIIPUHHMMAETCS MOIEPEYHO BKICCHHEIMH CTEPKHSAMH. HakIIOHHBIE CTEP)KHH BOCIPHHHMAIOT
CIBHTaIOIIHE YCHIHMA B 30HE TPEIIHHBI H CHH)KAIOT KacaTelbHble HANPSIKEHHS Ha MPHOIIOPHOM
ydacTKe.

PaccrosiHEE OT TOpIA IOAPE3KM O BKIEGEHHBIX CTepkHel NoipkHO Obith 80-120 mm (120
MM JUIi KOHCTPYKIHMH, OSKCIUIyaTHpPYeMBIX B IEPEMEHHBIX TeMIepaTypHO-BIAXHOCTHEIX

YCIOBHSX, B TOM YHCJIE€ Ha OTKPBITOM BO3IYXE).
Jns 2 monepeyHo BKIEEHHBIX CTEPXKHEH NOJDKHO BBIIOIHATHCS YCIOBHE

T'>0,7 Aa/h, (87)
rae T — Hecyimas cnocoOHOCTE ITONIEPEYHO BKIIEEHHOIO CTEPKHS, onpeseneHHas no 8.38 mpu /, =
dp;
49
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A — oTlopHas peakIus;

a — riy6HHa DOape3Ky;

h — BBICOTa cedenusi 6e3 ydera ImOIpesKH.

JU1s HAKIIOHHO BKJIEEHHOTO CTEPIKHS IOJDKHO OBITh BEIIOJIHEHO YCIOBHE
T>25 Aa* (h—a)/h*, (88)
rae T'—HecyImas CIocOGHOCTh IIONEPEYHO BKIEEHHOTO CTEPIKHS, ONpE/IeIeHHAS 110 8.38, YCI0BHO
IIPHHHAMAs YPOBEHB IIOIMANKH OIIMPaHHS 3a MECTOIOJIOKEHHE IIIBA CILIAYMBAHMUS.

9.19 KneenpM 6anxaM ¢ IMapPHEPHEIM ONMPAHHMEM M IPAMOIHHEHHON HIKHel IPaHBIO
cllelyeT NpHAaBaTh CTPOMTENBHBIA IIONLEM, DaBHEIH '/a0 Tporera. B KieeHBIX Gaikax
JOIIyCKaeTCs COYeTarh APEBECHHY 2 COPTOB, HCIIONB3YsA B KpaWHmX 30HaX Ha 0,17 BBICOTEI
IOIEPeYHOro ceveHus Oojnee BBICOKME COPT, 10 KOTODOMY HA3HAYalOT pacHeTHBIE
COIPOTHBICHHUS Ry.

9.20 T'nyToxneensle GanKy ¢ IOCTOSHHOMN HIM [IEPEMEHHOM BEICOTOH ITONEPEIHOTO CEIEH S
MOTYT OBITH KaK IBYCKAaTHBIMH, TaK H C BEDXHEH IPAaHBIO HOJOKHTETLHOH M OTPHIATENbHOMN
kpuBH3HEI 0T 10 % mo 20 %.

Onna u3 omop B TakuMx Oajkax, HE3aBHCHMO OT IPOJETa, JOJDKHA OBITh [OJBHIKHON BO
u30exaHne BOSHHKHOBEHHS paciopa.

IIpz pacdgere rHyrokneeHsIX 6aloKk Ha NPOYHOCTB, KPOME TIPOBEPKH KpAeBBIX
TaHTeHIHAIPHBIX HOPMAIBHBIX HANpsKEHHH, HeobXomuMa IpoBEpKAa MaKCHMAIBHEBIX
paZuaTbHEIX PACTATHBAIOIIMX HANPDKEHAN OFmax, NEHCTBYIONMIMX MOIEPEK BOJIOKOH JIPEBECHHE,
B COOTBETCTBHH ¢ TpeboBarusamH 7.13. :

9.21 IlByckaTHEIe THYTOKJIEEHbIE DalKK peKOMEHIYIOTCS K NPAMEHEHHIO IPH YKIOHAX He
bornee 20 %. B oMHOCKATHEIX M IBYCKAaTHBIX GalkaX [IEPEMEHHOTO CEUEHHS Ce/yeT YINTHIBATE
BIMSHHE CKaTa Ha HalpsDKeHH H3ruba napaaiebHO HOBEPXHOCTH.

B ToM ciyuae, Koraa BOJIOKHA ApEBECHHEI IAPaJUIETBHE O{HOH B3 TOBEPXHOCTEH GAIKA 1
yron ckata o < 10° (pucyHok 23), HanpsuKeHHS H3THOa B KpaHHX BOJIOKHAX, MapalulelbHBIX
NOBEPXHOCTH, CIEMAYET PACCUHTHIBATE 110 hopMylie

I = (1 + tg?0) M/ Wpacs < Ru; (89)
Ha CKaTHOH IIOBEPXHOCTH — IIO fi)OpM}’JIC
Hc,a, = (1 — 4tg2(1)M/ Wpacq < Rc,u, (90)

rae Rea— pacyeTHOE CONPOTHBIEHHE NPEBECHHEI CIKATHIO [0 yIIIOM 0L K HAIPAB/IEHHIO BOJIOKOH,
ompezensemoe no dopmye (5).

j—/é — g

Op

Pucynox 23 — OnHockaTHas 6aiaka

9.22 Tlosica xieeHBIX Oanok ¢ IUIOCKOM (haHepHOM CTEHKOM CIENyeT BBITONHATL W3
BEPTHUKAIBHO IIOCTABIICHHBIX CIIOEB (10COK). B moscax 6anok kopo6daToro ceyeHus qomyckaeres
NPEMEHATH TOPH3OHTANIBHOE PACIIONOKeHHe ClioeB. Eciu BEIcoTa nmosicoB mpeBbmnaet 100 My, B
HHX CIIeAyeT Mpe/yCMaTpHBaTh TOPH30HTANBHEIE IIPOIIMIEI CO CTOPOHBI CTEHOK.

Hns cTeHoK Ganok JOIDKHBEI IPHMEHSTH BOLOCTOMKYIO danepy i LVL tommusO# He
MeHee 8 MM.
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CocraBHble 0aaKH

9.23 CocraBHpM 06anKkaM Ha MONATIHMBEIX CBS3sX CIIEAYEeT NPHAABATH CTPOHTEJILHBIH
IOIBEM ITyTEM BRI'HOa 3JIEMEHTOB JI0 IIOCTAHOBKH CBS3eH. BeTHUHHY CTPOHTENEHOIO IObeMa
(6e3 yuera MoCNenYIOMEro pacupsAMICHHS 6aKu) cilexyeT IPHHAMATE YBEIHIEHHOH B IIONTOpa
pasa 110 CpaBHEHHIO C IPOoruboM cOCTaBHOM DalIKH IO/ paCyeTHOM HArpy3KOH.

9.24 BpycuaTsle U KiIeeHbIe NepeBsIHHBIE COCTABHBIE OalKy CIemyeT CIIaunBaTh He Boiee
yeM H3 3 OpycheB C IOMOMIBIO IIaCTHHYATHIX Harenei, M3II, HAKIIOHHO BKJICCHHBIX CTEPIKHEH
WA HaKIIOHHBIX BHHTOB.

CocragHele 6anKku U3 J0COK CleAyeT CIIaYMBaTh C MOMOINEIO I'BO3/eH, mypynos, M3IT u
Ip.

9.25 Pacder Ha IPOYHOCTH COCTaBHBIX OAallOK ClIeAyeT BHIIONHATH, PYKOBOJACTBYSCH
noJytoxenusmMu 7.9 u 7.11.

KoncTpynposasue 1 pacdeT cocTaBHBIX OajloK (peOpPHUCTBIX IUIMT) KOMIIO3HTHOTO CEYEHH,
B KOTOPBIX JKele300eTOHHas IUIHTa OOBEOHHEHA C JepEeBSHHBIMH peOpaMH HAKIOHHO
BKJICCHHBIMH aHKEPaMH, CJIEIYET BHIIOIHSITE, PYKOBOJICTBYSICE IIONOKEHHSIME IIpHIOXKeHus JI.

9.26 ITporu6 cocraBHBIX GanoK Kak CO CTPOMTENBHEIM IIOXBEMOM, TaK U 6e3 HETo ClemyeT
ONpPEeAENIATE 10 IPaBHIaM CTPOHTENBHON MEXaHUKH KaK JUIA LeNbHBIX 6alloK TAKOro Xe CeYeHus,
HO C BBeJeHHEM KodpdummeHTa kx K MOMEHTY HHEPLHH IIONEPEYHOrO CEYEHHsS Oalkw,
YYHTEHIBAIOLIETO MOAATIMBOCTE TOTO MIIH HHOIO BHa coeuHeHH (Tabmuna 15).

9.27 B cocraBHBIX 6ankax Ha HAaKIOHHO BKJICCHHBIX CTEPXKHSX, IOCICIHHE CIIENYET
yCTaHABIIHBATE TAKMM 00pa3oM, 4TOORI B HMX BO3HHKANH pACTACHBAIOINHE YCHIHSA. CTepkHH
CIeNyeT BKIEHBATh oA YIJIOM 0T 25° 10 50° K ILTOCKOCTH CIUIAaYHBAHHS.

Hecymyio cmocoGHOCTE HaKJIOHHO BKIEEHHOI'O CTEPXKHS, KaK CBA3H COBHra Jlcg,
OIIpeNeNsIoT 1o opMyIte

Ttc = Tcosag, 1)
rjae I'— Hecymas criocoOHOCTE CTEepXKHsI, ONpeAeieHHas B COOTBETCTBHH ¢ 8.37.
Paccrosuue (1mmar) Mexay BKICEHHEIMH CTEPIKHAMH Sc.c JOJDKHO YIOBIETBOPATE YCIOBHIO
AM; < Tec Isy/S'sp, (92)
rae AM; — pacueTHas pa3HHIa H3THOAIOIMIMX MOMEHTOB B HaYalle M B KOHIE YUACTKA Sc.c MEXKIY
BKJICEHHBIMH CBS35MH;
Isp — MOMEHT HHepIHH OPYTTO HONEPEYHOTO CEUEHHS SIEMEHTa OTHOCHTENBHO HEHTPAIBHOH
ocH; ‘
S'sp — cTaTHIECKHUIt MOMEHT GPYTTO BETBH COCTABHOTO 3IEMEHTA OTHOCHTENBHO HeHTpaIbHOH
OCH.

KoapduuenT kx K MOMEHTYy HHEpPIHH IOIEPEYHOr0 CEYeHHs OaKH, YIMTHIBAIOLIMH
MOJTATTHBOCTE HAKJIOHHO BKJIEEHHBIX CTEpPIKHEH, ClieyeT NpuHUMaTh pasuesmM 0,9.

9.28 Banku KOMIIO3HTHOTO CEYEHHs SBISIOTCS COCTABHBIME H BKIIOYAIOT JEpEeBSHHBIE
pebpa, MOHONMTHYIO XXeNe300€TOHHYIO IUIHTY H aHKepa, OOBEIHMHSIOIME HX B EIHHYIO
KOHCTPYKIHMIO. [107105K€EHHS 110 IIPOEKTHPOBAHKIO a0k KOMIIO3HTHOTO CEYEHHs C AHKEPAMH Ha
BKJIEEHHBIX CTEPKHSX NPUBEIECHBI B IPUIOKEeHAH JI.

®epmMbI

9.29 Pacuer depM ¢ paspe3HBIMHM M Hepa3pe3HbIMM IIOSCaMH CIEIYeT IPOM3BOIMTEH IO
neopMHPOBaHHOH cXeMe C y4eToM IIOJATJHMBOCTH Y3JIOBBIX coeluHeHHH. B depmax c
Hepa3pe3HBIMH ITOSACAMH OCEBLIE YCHIIMS B 3IEMEHTAX M IIepeMeIleHHs JOMyCKAeTCsl ONpeNeiiTh
B [IPEATIOJIOKECHIH [MAPHAPHBIX Y3JIOB.

DepMEI clIefyeT MPOeKTHPOBaTh CO CTPOHTENBHEIM IOXBEMOM He MeHee '/2q0 IposneTa,
OCYIIECTBIIIEMBIM B KIIEEHBIX KOHCTPYKIMSX ITyTEM BBHITHOA 110 BEpXHEMY H HHXKHEMY II0SCaM.

9.30 PacuerHyro NNMHMHY CXaTBIX 3JEMEHTOB (epM IPH HX pacdeTe Ha YCTOMYHBOCTH B
IUTOCKOCTH (epMEBI CIeAyeT NPHHHMATh PABHOH PAacCTOSHHIO MEXIY LEHTPAMH y3JI0B, a H3
IJIOCKOCTH — MEXITy TOUKaMH HX 3aKperieHus U3 INIOCKOCTH.
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9.31 DmeMenTsl pemeTkE (epM CIeAyeT LEHTPHPOBaTh B Yy3lax. B  ciydae
HENIEHTPHPOBAHHBIX Y3JI0B (epM cleyeT YIHTEIBATh BOSHHKAIOIIHE B dIIEMEHTaX M3rubaromme
MOMeHTBI. CTBIKM CXaTBIX HOACOB (epM CIemyeT pacioiaraTh B y3NiaX WM BOJM3H Y3IIOB,
3aKpEIUIEHHBIX OT BBIXO/A U3 ILIOCKOCTH (epM.

932 @epmer Moryr ObTh cOopEsMEH E3 JIK HIM MeTamIONEpeBSHHEIMH. B
MeTaJIOAEPEBSHHEIX hepMax pacTSHyThIH HUKHHIM IOSC BEITONHSAIOT U3 CTANH. JleTauy pemeTkd
BBITIOJIHSIOT U3 CTaJIM WM (M) IPEBECHHEL

9.33 ®epmel 1E3000pa3HOTO OYEPTAHMS HMEIOT THYTOKJIEEHBIE T105Ca KK NOSC (DHCYHOK
24). OcobeHHOCTH IPOEKTHPOBAHHS IHH3000pa3HEIX HEPM HA BKJICEHHBIX CTEPIKHAX H3II0XKEHE]
B IpuioxeHnH M.

= “ N7

b L=18-100m i

L L=18-60 u 1

Pucyrok 24 — Cxembl IHH3000pa3HbIX depMm

9.34 Pacuet depMBI HEOOXOMMO OCYIIECTRIIATE C YIETOM CIEIYIOIIHUX 0COOEHHOCTEH:

a) ycWIds B IOscaX CIeAyeT ONpeNelsTh H3 YCIOBHS HX HEPA3spe3HOCTH; CIELYeT
YYHTEIBATE H3rHOAOlNHe MOMEHTHI, BO3HMKAIOIIHE B ONOPHBIX Vy3lIaX, BHIIOJHEHHBIX Ha
HaKJIOHHO BKJICCHHEIX CBS3fX;

6) ycHIIHA B pEIIETKE JOMYCKAETCS ONPENEIIATE H3 YCIOBHSA IIAPHUPHEIX Y3JI0B CONPSKEHHS
€€ 3JIEMEHTOB C MOSCaMH.

9.35 B 3mammsx II m III xnaccoB GyHKNMOHANBHOrO HasHaueHWs (NpUIOXKeHHE A)
IPHMEHIOT Nomartsle GepMBl ¢ coeuHeHHsME B y3nax Ha M3II. depMbl H3rOTABIHBAIOT H3
JPeBECHHBI XBOMHBIX opoa mupuHo# oT 100 mo 200 MM, Tommmuoit ot 40 1o 70 MM.

OcobennocTr pacyeTa H NPOEKTHPOBAHHs IOINATEIX (epM C COENMHEHHSMH B y37ax Ha
M3IT n3noxeHs! B nprioxeHn: K.

ApKH H cBOJBI

9.36 Apxu U CBOJIBI CIEMYET PACCUMTHIBATE Ha IPOYHOCTD B COOTBETCTBHH C YKA3aHHAMHE
7.17 1 Ha yCTOHYMBOCTH B IUIOCKOCTH KpHBH3HEI 1o ¢opmyne (3) ¢ yuerom 7.17, mpuyem
PacueTHYIO JJIMHY JJIEMEHTOB /o CIeAyeT NPHHAMATH IIPH pacyeTe:

a) Ha IPOYHOCTH 110 IeOpMHPOBAHHO cXeMe:

- JUIs JBYXIIapHUPHBIX apoK M CBOIOB IPH CHMMeTpH4HOI Harpyske /o = 0,35S;

- TPEXIIapHUPHBIX apOK M CBOJOB IIPH CHMMeTpH4HOH Harpyske /o = 0,58S;

- IBYX- H TPEXIIAapPHUPHBIX apOK H CBOOB IIPH KOCOCHMMETPHYHOH HArpy3Ke — 1o hopMyie

Iy :_..ig__, ' (93)

24Vn? -«
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rae S — IonHas JIIMHA TyTH apKu WM CBOJIA;
0L — [IEHTPAIBHBIH IO MOJIyapKH, pal.

JIs TpexXIIapHUpPHEIX CTPENBYATHIX apoK C YIIIOM IlepenoMa B kmode Gonee 10° mpu Bcex
BUAax Harpysk# /o = 0,58.

Ilpu pacdeTe TpeXIIADHMPHBIX apOK Ha HECHMMETPHYHYIO Harpy3Ky pacueTHYIO IIHHY /o
JOIycKaeTcs mpuHAMars paBaoi 0,58S;

6) Ha YCTOMYMBOCTE B IJIOCKOCTH KPHBH3HBI JIIA JBYX- H TPEXITApHHPHBIX apOK H CBOJIOB
lo=0,588S.

PacyeT TpexXIMapHHPHEIX apOK Ha YCTOMYHBOCTB ILIOCKOH (opMbl nehopMHpOBaHH:N
clieAyeT Mpou3BOIHTE 110 7.20.

9.37 Ilpu pacyeTe apoK Ha MPOYHOCTH N0 NeOpPMHPOBAHHOM CXEME M HA yCTOMYMBOCTH
Wwiocko# (opmel nedpopMEpoBaHHS BeNHUMHBI N W M clenyeT NPHHHMATh B CEYEHHH C
MaKCHMaIFHEIM MOMEHTOM (I IIPOBEPAEMOTO CITyyas HarpyKeHus), a kodhgumuenTs! § uimm &
u & — onpenenars no gopmysie (27) ¢ MOACTaHOBKOH B Hee 3HAUECHHS CHKMMAIOMEH Cuisl No B
KJIIOYEBOM CEYEHHH apKH; pacdyeT apoK Ha YCTOHYMBOCTE B INIOCKOCTH KPHMBH3HBI — IPOU3BOHTE
o dopmye (3) Ha Ty XK€ CKUMAIOITYIO CHILY No.

Pame1

9.38 Pacyer Ha MPOYHOCTE ANIEMEHTOB TPEXIIAPHUPHEIX PaM B HX IUIOCKOCTH JOMYCKaeTCA
BBINIOJIHATE 110 IIPABHIIaM Pacdera CHKaTo-M3rHbaeMBIX 3IEMEHTOB C PACYETHOM JIMHOM, paBHOH
JUTHHE TIOITypaMbl II0 OCEBOH JIMHHH.

9.39 VcroiumBocTs IUIOCKOM ¢GopMBI  neOpMHpOBAaHHS TPEXIIAPHHDHBIX paM,
3aKpeNNeHHEIX 10 BHEIIHEMY KOHTYpY, AOIycKaeTcs IpoBepsaTs mo 7.20. Ilpu stom ass pam U3
IPAMOJMHEHHEIX SJIEMEHTOB, ECIIH YTOJI MEXY OCSIMH pUrels 1 croiiku Gonee 130°, u ays rayTo-
KIIEEHEIX PaM PAcYeTHYIO [UIMHY DJIEMEHTa CleyeT NPHHAMATh PABHOH JJIHHE OCEBOW JIMHHH
nonypamsl. IIpu yrie Mexay cToiikoif u pureneM MeHbme 130° pacueTHyrO AJIMHY pUTens X
CTOMKH ClIeIyeT PMHMMATE PaBHOM JIIMHAM MX BHEIIHHX IONKPENICHHBIX KPOMOK.

Onops! BO3AYMHBIX JIMHMIH 3JIeKTpoNepefaYH

9.40 Jyist 37IEMEHTOB JEPEBAHHBIX OIIOP BO3AYIIHBIX JHHUH SJIEKTPOIepE/Iadu TOIIyCKaeTCH
IPUMEHSATH KPYTIIBIA jec, manoMarepuais! 1 JIK.

9.41 JIns OCHOBHBIX 3JIEMEHTOB OIOp (CTOEK, IPUCTABOK, TpaBepc) AMaMeTp OpeBHA B
BEpXHeM oTpybe momken 6brTh He Menee 18 oM ms JIOII manpsxennem 110 kB u Beine u He
meree 16 cM i JIDII manpsokerueMm 35 kB 1 Huxe.

JluameTp NpUcTaBOK (IACHIHKOB, cBaii) onop JIDII HanpsbkeHdeM 35 KB ¥ BeIIIe TOIDKEH
66T He MeHee 18 oM. JIng BCIIOMOTATENBHBIX 3JEMEHTOB OIOp JHaMeTp OpEBEH B BEpXHEM
otpy0e fomKeH OBITH HEe MeHee 14 cM.

9.42 Conpsuxenue sneMenTos onop JIOII cienyer BEIMONHATE 6€3 BPyOOK.

9.43 ITuameTp 60ITOB HODKEH OBITE He MeHee 16 MM H He Oostee 27 MM.

Koncrpykuuonnsie TpeGoBaHHs mo ofecnedeHHI0 HAJEKHOCTH [JePeBAHHBIX

KOHCTPYKIHH

9.44 TlpuHsATHE KOHCTPYKIHOHHBIX Mep, OOECHEYMBAIONIMX MPOCHIXaHHE 3JIEMEHTOB
JIEPEBSHHBIX KOHCTPYKIMI M HX 3alIUTy OT YBIAKHEHHs, 00A3aTeNIbHO HE3aBHCHMO OT CpOKa
CITy>KObI 3AHUSA HIIH COOPYKEHHSI, & TAKXKE OT TOT0, IPOM3BOAAT XMMHYECKYIO 3aIUTY APEBECHHEI
HJIH HET.

B Tex cimyyasx, KOTJa JpeBeCHHa HMEET IIOBHIIIEHHYI0 HAYAIBHYIO BIKHOCTh M €e
OEICTPOE MPOCHIXaHHE B KOHCTPYKIIMH 3aTPYJHEHO, 4 TAKKe KOr/la KOHCTPYKIIMOHHBIMH MEpaMH
HENb3d YCTPAHHTH IIOCTOSIHHOE HIHM IIEPHOJWYECKOE YBJI&KHEHHE [PEBECHHEI, CIELYET
OPUMEHATE  XHMHYECKHE  MEpbl  3allATHl  (KOHCEPBHPOBAHHE,  AHTHCENTHPOBAHHE,

rupodobH3aLHIO, HAHECEHHE BIAr03allHTHBIX NOKPEITHH H Jp.). CkasaHHOE OTHOCHTCS TAKKe K
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KOHCTPYKIHAM H3 aHepsl, LVL u Ipyrux IpeBecHO-IUIATHBIX MATEPHAIIOB.

9.45 KoHCTpyKIHOHHEIE MEPHI JOJDKHEI IpelyCMaTPHBATS:

4) IpeNOXpaHEHHME JPEBECHHBI KOHCTPYKIHMH OT HEIOCPENCTBEHHOIO YBIaKHECHHS
arMOC(epHBIMH OCAIKaMH, TPYHTOBBIMH H TAIBIME BOJAMH (338 HCKIFOUEHHEM ONOP BO3IYIIHEIX
JIHHEH 37IEKTPOIIepeIaul), SKCIUTy TAIIHOHHBIMHA ¥ IPOU3BOACTBEHHBIMH BOJAMH;

0) cHCTEMaTHYeCKYIO HPOCYIIKY IPEBECHHEI KOHCTPYKIMI IyTeM CO3JaHHs OCYIIAOIIEr0
TeMIIEPATYPHO-BIKHOCTHOIO pexuMa (ecTeCTBEHHAs M [PHHYOUTEIbHAS BEHTHIISALMA
IIOMEIIEHHs, YCTPOHCTBO B KOHCTPYKIMAX H 9acTsAX 3[aHHHA OCYIIAIONIUX IPOIYXOB, a3paTopOB).

9.46 Hecymme nepeBsHHEBIE KOHCTPYKIUHH ((pepMbl, apku, Oanikw W JAp.) HOJDKHEI OBITH
OTKPBITEIMH, XOPOLIO IPOBETPHBAEMEIMH, II0 BOSMOXKHOCTH JOCTYITHBIMH BO BCEX YACTSIX IUIA
OCMOTpa, a TaKXKe NPOBENEHHA NPOGHIAKTHYECKOTO PEMOHTA, BKIIHOYAMOIEro paboTEl II0
XHMHYECKOH 3aIlHTe JIEMEHTOB KOHCTPYKIIHIA.

9.47 B orammMBaeMbIX 3[aHHAX W COOPYKEHHSX, IIPH pacnoioxeHun Hecymmx KK
(6asok, pam, apox ¥ Ip.) 9aCTHIHO BHYTPH OTAIUTHBAEMOIO NOMEIIEHHS, & YaCTHIHO CHAPYIKH,
KOHCTPYKIIHH IO/DKHBI MMETH IPSIMOYTOJBHOE CIUIOIIHOE CEYEHHE W YCHIICHHYIO 3alUTy B
MeCTaX MEepPeCeYeHHH OrpaXIalolMX KOHCTPYKIMH (CTeH, NEepPEeKpPBITHH, NTOKPBITHH) OT
yBIaXHeHMA H 6nopaspymenus (pucyukyu H.1 u H.2 npunoxenns H).

ITpu BO3MOXXHOCTH, HECYIIHE KOHCTPYKIHH CIIEAYET PAcIoiaraTk TAKUM 06pa3oM, 4ToOHI
OHH IIEJIMKOM HaXOJWIHCE JIH0O0 B Npezenax OTAIIHBAaEMOT0 IIOMEINEHHs, 100 BHE €T0.

9.48 He nomyckaeTcs 3ajenka II0fSCOB, ONOPHBIX W IPOMEXKYTOYHEIX Y3JI0B, KOHIOB
JJIEMEHTOB PpEINETKH (epM B TONIIy CTEH, COBMEINEHHBIX IIOKPHITHH MIH YepIadHBIX
NepEKPBITHIA.

OropHele YacTH HeCYIIMX KOHCTpYyKIui (dhepM, apok, Gatok | [p.) IpH HX pa3sMELIEHHH B
THE3IaX KaMEeHHEBIX CTeH JOJDKHBI OBITh OTKPBITHL 3allpelraeTcs 3afe/bIBaTh HATIIYXO 3a30phI
MEXIy CTCHKaMH THe3X ¥ ONOpPHBIMHM YacTAMH KOHCTPYKIMII KHPIIHYOM, PacTBOPOM,
TEpMETH3HPYIOIAMH MaTepHallaM| | T. II.

B HapyXHBIX KaMEHHBIX CTEHAX OTAIUIHBAEMBIX 3JaHHH M COODYXKEHHil, a TaKkKe BO
BHYTPEHHHX CTEHAaX, Pa3[e/LIOINUX OTallIMBaeMble M HEOTAIUITHBAEMBIE ITOMEINECHMS, CTEHKH
THE3[ CIIEAYeT YTEINATE BO H30eKaHHe X IPOMEP3aHHs B COOTBETCTBHH C TEINIOTEXHHYECKHM
pacueToM.

9.49 B oTammBaeMbIX 3JaHHAX H COOPYKEHHIX HECYINUe KOHCTPYKUuH (bepMEl, apku 1
Ip.), AMEIOIIKE Ha OIIOpax MeTalIHyeckue GalmmaKy, cieqyeT pacionaraTh Ha xele300eTOHHEIX
ornopax (KOJOHHAx), IHIECTPaX CTEH M OPYTHX OINOpax, BEICTYMAIOI(MX BHYTPh HOMEIICHHS, a
TaKKe Ha HAPYXKHBIE KaMEHHEIE CTEHBI C BBINENKOH TrHe3[ (IpH YCIOBHAX, HCKIIOYAIONTHX
BEINIaIEHUE KOHZIeHCcaTa Ha MeTalIe).

9.50 B Mecrax omMpaHHs HeCyIIMX KOHCTPYKLHI Ha (hyHIaMEHT, KaMEHHEIE CTEHbIL,
IHJICTPEL,  JKENe300€TOHHBIE KOJNOHHEI MEXIY JPeBeCHHOM KOHCTpyKImH H  6oiee
TEIUIONPOBOIHBIM MaTEPHUAIIOM OIIOPEI CIIENYET BBOAUTE THIPOU30ISIIHOHHEIE IIPOKIAIKH.

B ToM cmydae, eciM ONOpHYIO YacTh HECYIMUX KOHCTPYKIHH YCTAaHABIIHBAIOT Ha
NEpEBSHHLIE MOAKNAAKH (MONYIIKH), IIOCHeNHHE TaKXKe CJleAyeT OTHEIATh OT Oolee
TEIUIONPOBOJHOIO MAaTepHala ONOPEl THAPOH3OIIIHMOHHBIMH IpoKIamkamu. Ilomxmamku
(IomywmiKM) CIENyeT H3TOTAaBIMBATE M3 JAPEBECHHBl TBEPABIX JIMCTBEHHBIX TIOPOX M
KOHCEPBHMPOBATEH HEBBIMBIBAEMBIMH MM TPYIHOBBIMEIBAEMEIMH OHO3AIHTHBIMH COCTABAMH.

9.51 Ilpu sKcITyaTanuy KOHCTPYKIHH B YCIOBHSX, IIe BO3MOKHO BEIIAJIEHHE KOHAEHCATA
Ha METAUTHYECKHX IIOBEPXHOCTSX, CIENYET NPUHUMATH MEPEI II0 IPeJOXPAHEHHIO IPEBECHHEL OT
YBIQXHEHHA B MECTaX KOHTAKTa C META/UIMYECKMMH KpENEeKHBIMH 3JleMeHTaMu (HaKJIaaKH,
YTOJIKH, ITai6O5I Mo 60TE! ¥ 1p.). s 3TOro MeXIy ApeBECHHOM H METAIIMYECKHM dIEMEHTOM
ClleAyeT BBOOUTE THAPOM3OJISI[HOHHBIA CIOH (MacTHYHBIE MIIM CAMOKJIEIOINMecs JIEHTOYHBIE
TEPMETHKH, 3JIaCTHYHBIE IPOKIAIKH HITH YIUIOTHHTEIBHEIE JIEHTEL).

9.52 Ilpu pacnonoKeHHH JEPEeBSHHBIX PaM, apoK H CTOEK (KOJOHH) BHYTPH IOMEIIeHHIT
obpe3 ONOpEI CIeNyeT ycTpaWBaTh Ha TAKOi BBICOTE OT YPOBHS Ioja, 4ToOsl B IpoIlecce
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DKCILTyaTal[Hy UCKIIH09aTach BO3SMOXKHOCTE YBIKHEHHS OLIOPHOTO y3Ja.

B Tom ciydae, ecnH OomopHas 4acTh Hecymiedl KOHCTPYKIMH HaXOIHTCS HA OTKPHITOM
BO31yXe, 00pe3 (QyHOaMeHTa NODKEH OBITH YCTpOeH TakuM obpasoM, 4robbl obecnedmBaincs
OBICTpEIH OTBOJ BOJEI, MOIAJAONIEl Ha HEro B BHAE aTMOC(HEpHBIX OCAIKOB, H HCKIIIOYATIOChH
3aTOILICHHE OIOPHOTO y3J1a JOKIEBEIMHI M TAJIBIMH BOJIAMH.

9.53 Ilpm opraHm3anuM BHYTPEHHETO BOZOOTBOJA BOJOUIPHEMHEIE BOPOHKH CIEHYET
pacmonarate TakMM o0pazoM, 9ToOBI B CIydae IpOTeYeK BOJa He MNONajaja Ha HeCcyIIHe
KOHCTPYKIIHH.

9.54 B 30aHHAIX U COOPYXKEHHSIX C HNOBBINIEHHOH OTHOCHTENBHOH BI&YKHOCTBIO BO3MyXa
(6omee 85 %), a TakKe C CHIBHON M CpeIHEH XMMHYECKH arpecCHBHON Cpefod Hecymme
JlepeBSIHHBIE KOHCTPYKIMM [OJDKHBI MMETH CIUIOIMHOE CEeYeHHe H MHHHMAIBHOE YHCIO
METAJUTHYECKHX 3JIEMEHTOB.

B 3maEmax ¢ XMMHUYEeCKH arpecCUBHOI cpellof clefyer TakxKe OrpaHuYHBAaTh IPUMEHEHHE
CKBO3HBIX HECYIOMX KOHCTPYKIHMH H3-3a Haqwuusg OOJBINOro UHcia MPOMEKYTOUHEIX Y3JI0B H
OTKPBITBIX TOPH3OHTANBHBEIX M HAKIOHHBEIX IpaHed y JIepeBSHHBIX 3JEMEHTOB peIleTKH, Ha
KOTOPBIX CKAaIlIABAETCSI XMMUYIECKH arpecCHBHAS ITLLT.

9.55 Hecymue KOHCTPYKLMH, 3KCIIyaTHPYEeMbIE HA OTKPBITOM BO3AYXE€, JNO/DKHBEI HMEThH
CIIJIOITHOE MacCHBHOE CeueHHe W M3roTaBIMBaThCS U3 OpycweB, Kpyrioro yeca, K mma LVL.
KoHcTpyknun m3 OpyckeB HIM KpPYIJIOrO Jieca CleoyeT IPOEKTHPOBATH C 3a30paMH MEXIY
JJIEeMEHTaMH BHE 30H COeIMHEHH, KOTOphle crocobcTBYIOT Gonee OBICTPOMY BBICEIXAHHIO
IpPEBECHHEI B IPOIIECCe HKCILTYaTAI[HH,

B OTKpBITBIX COOpYXKEHHSX HEoOXOIHMO HCHONBL30BAaTh CPENCTBa, IpPeJOXPAHSIOLIHE
JIEpEBSIHHEBIE 37IEMEHTH] KOHCTPYKIIHH OT IPsMOT0 HONafaHKug Ha HUX atMocdepHoi Biary.

Jlnst 3amuThI 0T aTMoc(EepHBIX 0CAIKOB OTKPHITHIE TOPH3OHTANBHEIE H HAKIOHHEIE I'PaHH
OTBETCTBEHHBIX HECYIIMX KOHCTPYKIHH CIIEAyeT 3alHinaTh OOINMBKAMH, KOHCEPBHPYIOIIAMHU
OHO03alUTHEIMH COCTaBaMH, KO3bIpbKaMHt U3 aTtMochepo- ¥ KOPpO3UecTOHKOro Marepraa.

9.56 OnopHBIe 4acTH U Y3JOBEIe COSTUHEHHS HeCYIMUX KOHCTPYKIHI, SKCIUIyaTHpyeMEIe
Ha OTKPHITOM BO3[yX€ HJIH B 3[JaHHSX C IIOBBIIIEHHOH OTHOCHTEIHLHON BI2YKHOCTBIO BO3IYyXa,
CIIeyeT IPOEKTHPOBATh TaKuM 00pa3oM, 4TOOBI KOHIIEI JJIEMEHTOB OBLUIH IPOBETPHBAEMBIMH H
HMEeITH MHHHMAJIBHYIO IUIOIANb KOHTaKTa ¢ MeTauioM. He nomyckaeTcs Hcnoabp30BaHme TITyXHX
METAIMYECKUX OallMakoB IIpH ONUpPaHUK HECYINMX KOHCTPYKIHMHA Ha (YHIaMEHT B OMOPHBIX
y3J1ax apokK, paM H JIp.

9.57 B Tex 3maHMAX, IJe BO3MOXKHO 00pa3oBaHHE KOHIEHCATa HA IIOTOJIOYHBIX
IIOBEPXHOCTAX, BEPXHHE I'DaHH HECYIIMX KOHCTPYKUMH ((depM, pam, apok U Ap.), Ha KOTOpEIE
ONMPAIOTCSA IIIHTHEl NOKPHITHH, CIEOyeT 3alUINaTh IOCKaMH TONMHHOH He MeHee 30 MM,
KOHCEPBHPOBAHHBIMH  HEBBIMBIBAEMBIMH HMJIH TPYJHO BBEIMBIBAEMBIMH OHO3AIUTHEIMH
COCTaBaMH, ¢ MOCIENYIOMEeH YKIaaKoH TOBepXy CaMOKJICIOMIeHCS repMeTH3HPYIONIei IEHTEI HiTH
[OJIIABJISIEMOTO PYJIOHHOTO THIPOH30IAIIHOHHOIO MaTepHaa.

VcTpolicTBO €HI0B B COBMEMEHHEBIX ITOKPEITHAX HE TOIYCKAETCH.

9.58 B orpaxxzaromux KOHCTPYKIMAX OTAILIMBAEMBIX 31aHUH U COOPYKEHHH TOJDKHO OBITH
HCKIIIOUEHO BJIarOHAKOIUICHHE B IIPOIIECCE HKCIITYaTaI[HH.

B mamensx cTeH W IIMTax NOKPHITHH B CIydasx, IPeXyCMOTPEHHBIX TEIUIOTEXHHYECKHM
pacyeToM, clenyeT IpeaycMaTpUBaTh HCII0Ib30BaHUE TAPOH3OAIIHOHHOIO CIIOS.

[Ipy wcnosb30BaHUM AT Hapy)KHOH OOIIMBKM CTEHOBBIX ITaHeNelf OTalIMBaeMBIX 3aHHH
ITapOHeNpOHHUIIaeMBIX MaTepHalIOB MeXKAY OOIIMBKOM M YTeILUIUTeNeM clexyeT IpeayCMaTpHBaTh
BEHTHJISALIMOHHBIN IIPOJAYX.

9.59 IlapoM30IAIHI0O OTPAXKAAMOIMUX KOHCTPYKUMH CIENyeT IpenycCMaTpHBaTh U3
PYJIOHHBIX M IUIEHOYHBIX MaTepHanoB. IIpH 3TOM NapOM30JAIMOHHEIA CJIOH JOKEeH OBITh
CILIOIIHEIM M HEIpepbIBHEIM (PYJIOHHBIE IONOTHHUINA CKIEHBAIOT, IUIEHKH CBAPHBAIOT WM
CKJIEHBAIOT) M YKJIA[ILIBATECS MEXKIY KapKacoM M BHYTpPEHHEH OOIIHUBKOMH.

9.60 BenTunupoBaHue IUIUT MOKPHITHS IIOJ PYIOHHYIO KPOBIIO CIENYET OCYIIECTBIATH
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9epe3 NPOAYXH, CIEIHATBHO yCTpaHBaeMBbIe MEXKIY Hapy>KHOM OOIMHBKOM H yTEIUIHATEEM.

B nmmTax mnDOKpEITMS IIOA KpOBMIO M3 BOJHHCTHEIX JIACTOB, IIPOQHIHPOBAHHOIO
METaAUIMYECKOTO HaCcTHJIA TaKWe INIPONyXM He ycTpauBaroT. KapHHM3HBIA y3el JNOJKeH OBITh
CIIPOEKTHPOBaH TakuM 00pa3oM, 9TOOBI Hapy>KHBIH BO3AYyX HMeNI CBOOOIHEIL IOCTYI IIOX
KpOBeNbHEIE JHCTEL He momyckaeTcs 3aKphIBaTh CHAapy»KH IOJKPOBEIBHOE IPOCTPAHCTBO OT
3aJ(yBaHHs CHEra ¢ MOMOINBIO IpebeHok 6e3 OcTaBleH s NPOAYXOB /I BEHTHIIIHH.

9.61 He momyckaeTcs ycTaHaBIMBATh NaHENM Ha (yHIaMEHT (L[OKONBHYIO CTEHOBYIO
naHens) 6€3 MPOKIaJKH THAPOU3OIAIMOHHOTO CIIOS, TePMETH3AIMH H YTEIUIEHHS [IBOB MEXIY
HHEMH.

9.62 B nensax npenoxpaHeHus Hapy>KHBIX CTEH OT HAMOKAHHS PACCTOSHHE OT OTMOCTKH JI0
HH3a TNaHened momxHo ObITe He MeHee 40 cM, a BRIHOC KapHH3a (CBEC KPOBIH) IIpH
HEOpraHH30BaHHOM BOJI00TBOIE — HE MeHee 50 cM. '

10 IToxxapHo-TexHHYecKHe TPeOOBaHHA K KOHCTPYKIHAM H3 JpeBeCHHBI

10.1 B ciygasx, npefycCMOTPEHHBIX IPOTHBOIIOXKAPHBIME TPeOOBAHHUAME AEHCTBYIOMIHX
HOPMATHBHBEIX IOKYMEHTOB, JEPEBSHHBIE KOHCTPYKIMH [OJDKHEI OBITH 3alpOeKTHPOBAHEI H
BEIIOJHEHEl C IPEJeiOM OTHECTOMKOCTH M  IIOKasaTelleM IIOXKapHOH  ONacHOCTH,
perinaMeHTHPYEMEIMH 3THMH TpeOOBaHHAMH.

IIpenes ornecroiikocTn

10.2 IIpenen oraEecCTORKOCTH ONPEAEILIOT 0 MeToaaM, ycraHoBmeHHsM ['OCT 30247.0 u
I'OCT 30247.1.

10.3 JlomyckaeTcss Ipexel OrHECTOMKOCTH JEPEBSHHBIX SJIE€MEHTOB KOHCTPYKI[HH
YCTaHaBJIMBATh PacYeTHHIM IIyTeM Ha OCHOBE 3aKOHOMEpHOCTeH OOYIIHBaHHS W IpOrpeBa HX
CEUeHHMH B YCIIOBHSX CTAHAAPTHOIO TEIIOBOTO BO3XeHCTBHs, periamentapyemoro I'OCT
30247.0, u ¢ yueToM NpeIeNbHBIX COCTOSHHIA IO orHecToiikocTH, periaMentupyembix I'OCT
30247.1

10.4 OcCHOBHEIMH 3aKOHOMEDHOCTSIMH, HEOOXOIMMEBIMH JUId pacyera IpefeioB
OTHECTOHKOCTH JIepeBIHHEIX KOHCTPYKIHM, SBJIAFOTCS:

- TeMIiepaTypa Hadajla 00yTIMBaHUs ApeBeCHHBI, KoTopas cocTtasiseT 270 °C;

- IOCTH)KEHHE 3TOH TeMIlepaTyphl Ha IIOBEPXHOCTH JApPEBECHHE] Yepe3 4 MHH IIOCjIe Hadala
CTaH/IapTHOIO TEMIOBOrO BO3AEHCTBHS IOXKAPa;

- yCIOBHas CKOpOCTh 0OyrnmBaHHS (CKOpOCTh IHepeMemmeHHs (poHTa 00yrIHBaHHSA),
BKJIIOYAIOMIAS BJIMSHHE YTJIOBBIX 3aKpYTNICHHH, KOTOPYIO IV JPEBECHHBI XBOMHEIX MODPOI
ClIeZlyeT IPHHUMATh IOCTOSHHOM, paBHOH 0,7 MM/MIH;

- CHIDKEHHE TEMIIEPATypEl IPEBECHHBI IO THIEPOOIMYECKOMY 3aKOHY 3a (pOHTOM
00yTrIHBaHHUA.

10.5 IIpu pacyeTe Ha OTHECTOHKOCTE CIIEAYET YIHTHIBATE TOJIBKO IOCTOSIHHBIE M BpEMEHHEIE
IUTATENIbHBIE HAaTPY3KH.

10.6 BenencTre HepaBHOMEPHOTO pacIpe/ieNIeH sl TEMIIEPATYP [0 CEYEHHIO JPEBECHHEI 32
¢poHTOM OGYTIHBAHUS IPH ONPENCIECHUN T€OMETPHUECKHAX Pa3MEPOB CEeUeHHs B F060i MOMEHT
BPEMEHH OIHEBOIO BO3IEHCTBHA ClIEAyeT UCKIIOYUTH CIIOH ApeBeCHHEI, Neperperoii Bemme 100
°C, IpEBECHHEI C YUETOM YTTIOBBIX 3aKPYTJIEHHH TOIMHUHON 7 MM.

10.7 PacyeTHOE CONPOTHBIEHHE IPEBECHHBI B YCIOBHSX I[IOXKapa Ry BEMHCISIOT IIO
dopmyne

Ru= R'mu/ym, (94)
rzae my = 0,8 — ¢ ygetoMm amuTensHOCTH Hoxapa ot 15 mo 120 muH;

Ym= 1.

10.8 Pacuer Ha MpOYHOCTE B YCIOBHAX IIOXKapa BBIIOJHSIOT IO MeTony 3ddexTHBHOrO
CEUEHHS, YMEHBIIEHHOTO C Y4eTOM OOYTIMBAHMS, BKIIOYas BIMSHUE YIJIOBBIX 3aKpYTJIECHHI, U
MeperpeToro cios apeecuHs (10.6).
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10.9 IIpenen orHeCTOMKOCTH Y3JIOB COEIMHEHHUS JJIEMEHTOR M OIIOPHBIX Y3JI0B AEPEBIHHEIX
KOHCTPYKI[MH, B TOM 4HCJIe ¢ IIpUMEHEHHEM METALIHYSCKHX H HEMETAJUTHYECKHX AeTaleld M
3JIEMEHTOB, JOJDKEH OBITE HE HIDKE TpebyeMoro mpejena OrHeCTORKOCTH KOHCTPYKIIMH B IIEJIOM.

IToBplmIeHHE Ipenesa OTHECTOMKOCTH JAEPERSHHBIX 3JEMEHTOB KOHCTPYKIHH H Y3JIOB HX
COEQUHEHUs JOCTHraeTcd IIyTeM YBEIWYEHHS pa3sMEpPOB HX CEYEHHs, NPHMEHEHHs CpEeICTB
OTHE3al[UThl HIH TEIUIOU30MUPYIOIUX MaTepHaloB M OOJHMIIOBOK, B TOM HHCIE U3
MHJIOMAaTEPHAJIOB.

10.10 Obecneuenne TpebyeMoi OrHECTOHKOCTH METALTHYECKHX 3JIEMEHTOB KOHCTPYKIIHH
H Y3JI0B COEIMHEHHS 3JIEMEHTOB KOHCTPYKIIHH, BBIIOIHEHHBIX C IPEMEHEHHEM METAJIIMYECKHX
3aKJIaHBIX JeTanel, MoxeT OBITh JOCTHTHYTO Cpe/ICTBaMH, aHAJOTMYHBEIMU Yka3aHHEM B 10.9.
IIpu sTOM TeMmepaTypa MeTajla B MecTaX CONPHKOCHOBEHHS C NPEBECHHOH, BO H3bexaHue ee
BO3ropaHHs K MOMEHTY BpEMEHH, COOTBETCTRYIOIIEMY TpeOyeMoMy IIpeiely OTHECTOMKOCTH, He
JokHa npeBbmaTh 270 °C.

10.11 Ilpu omnpeneneHHWH OrHECTOMKOCTH COEOUHEHHMHM Ha BKJICEHHBIX CTEPIKHIAX,
BCIEACTBHE HEPABHOMEPHOI'O pAaclOpeAclIieHHS TeMIIepaTyp, pPAacCTOSHHE OT TIPaHHMIBI
oOyrimMBaHuS O KIEEBOTO IIBa MEXIY APEBECHHOHN M BKJIIEEHHBIM CTEP)KHEM B 30HE PacdeTHOi
IIyOMHBl BKJIEHBAaHUS K MOMEHTY BpPEMEHH, COOTBETICTByIOmEeMY TpeOyeMoMy Ipenery
OTHECTOMKOCTH, HOJDKHO OBITE He MeHee 20 MM.

10.12 B KOHCTPYKIIUSAX COCTABHOTO MJIM KOpOOYATOro cedeHHs OTKpHITHIE (HE3aMKHYTHIE)
3a30pBI MEXKIY LIEeTEHBIMH 3JIeMEeHTaMH CeYeHHs He TOJDKHEBI IIPEBRINaTh 7 MM, a 3a30pkl 6osee 7
MM JOJDKHEI OBITH 3aMKHYTHI NPOJOJBHBEIMEH muadparMaMy TONIIHHOH, obecneumBaromeit
HepaclpoCTpaHeHHe OrHS B 3a30p B TeUEHHE BPEMEHH TpedyeMoro mpeiesia OrHECTOHKOCTH.

IToskapHasi OMaCHOCTH KOHCTPYKIMIi

10.13 IToxa3areneM IOXapHOH ONAacHOCTH KOHCTPYKIUH sBIgeTCS KiIacc MX NOXapHOH
ONacHOCTH, KOTOpEI cnexyeT onpenensrts no I'OCT 30403.

10.14 IperecrHa sBIISeTCS TOPIOYMM MaTepraiioM. HesamuimenHas qpeBecrHa OTHOCHUTCS
K Kjaccy II0KapHOH ONacHOCTH 3NIeMEHTOB KOHCTpyKuuH K3, He3aBHCHMO OT BpeMeHH
BO3JEHCTBHA OrHs M TpeOyeMOoro npezena uxX OrHecTOHKOCTH.

10.15 CHuxenne noxapHoH onacHOCTH (ITOBEIIIEHHE KJlacca IToxapHoH onacHoctd 10 KO,
K1, umu K2) sneMeHTOB KOHCTPYKIMHM K3 IpPEBECHHBI JNOCTHTaeTCs NPUMEHEHHEM CpEICTB
orHe3amuThl. HeKoTopEsle U3 CpeAcTB OrHE3aIlHThI, 0COOEHHO KOHCTPYKIIHOHHEIE, YBeIHIHBAIOT
npeznen OTHECTOMKOCTH KOHCTPYKITHIA.

10.16 B xadecTBe OrHE3aIUTHl I IPEBECHHBI CIEAYET NPHMEHSATH OUHE3alIUTHbIE
coctagsl (nanee — OC) I u II rpynn oree3armmuTHOR 3QPEKTHBHOCTH, KOTOPYIO OIPEeNIsIOT IyTeM
ManoMacITabHEIX JIabOpaTOPHBIX HCHBITAHHH, a Taioke CepTHHIMPOBAHHEIE COCTaBEL
obecneynBaromue TpeOyeMBIH Kiacc IIOKapHOHW ONACHOCTH 3aIlMINAEMBIX KOHCTPYKUHH,
IOITBEPKICHHBIN IyTeM IIPOBEIeHHSI OTHEBBIX HCIBITAHMH Ha MOKapHYIO ONAacHOCTE.

10.17 annble g onpeleneHHs IoKa3aTened IoXapHOM OMacHOCTH KOHCTPYKIHI mpH
HCIIONB30BAHMH KOHKDETHBIX CPEICTB OrHE3alIMTHl JOJDKHEI IPENOCTABNIATh IIOCTABIIHUKH
CPEACTB OTHE3aIIUTEL.

10.18 Ilpnmenenne KJIK Bo MHOTHX clydasx CBA3aHO C BEICOKMMH TpeOOBaHMSMH K HX
BHEINHEMY BHJY, IIO3TOMY OrHE3AIIMTHBIE COCTaBBl B ITHX CIIyd9asX JMOJDKHBl COXPaHATh
€CTECTBEHHYIO TEKCTYPY IPEBECHHEL.

10.19 ITpu Beibope OC cnemyeT yIuTHIBATh JaHHBIE O HEOOXOIMMOCTH HX NEPHOIHIECKOM
3aMEHbI WM BOCCTAHOBICHHSA H O HEJONMYCTHMOCTH HX NPHMEHEHHH B MECTaX, HCKIIIOYAIOIIHX
BBINOJIHEHHE 3THX OIlepalyii, a Takxke TpeboBaHHS 00 MX COOTBETCTBHHM HOpPMaM IIPHUMEHEHHS
OTENOYHBIX MaTepHAalIOB.
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OrsezammTHBIE COCTABLI

10.20 B 3aBucumocTa ot cocrasa u cBolictB OC oApasmensoT Ha CIeLyIoHe BU/IbL:

- JJaK¥ OrHE3alUTHEIE, 00pa3yromue Ha 3aIMMINaeMOoi IIOBEPXHOCTH TOHKYIO [TPO3PAdHyI0
IJIEHKY;

- KpacKH OrHe3allWTHRIE, oOpasylolmMe Ha 3allMINaeMOH I[IOBEPXHOCTH TOHKYIO
HeTpOo3pavyHyI0 [JIEHKY;

- nacTel, 00Ma3kd OrHE3alMTHEE, 0OpasyrollHe Ha 3allWIAaeMON MOBEPXHOCTH CIIOI
HOKPHITHS 6ONBIIEH TOMIUHEL, YeM JIaKH H KPacKH;

- COCTaBEI IIPONIMTOYHEIE, B TOM YHCIIE OTHEOHO3aIIHTHEIE;

- COCTaBbl KOMOHHMPOBaHHEIE OTHE3AIATHEIE, IPE/ICTABIISAIONIHE COO0M KOMILIEKC H3 2 HIIH
6onee o OC, HaHECEHHE KXKOT0 W3 KOTOPBIX HA 3aLIHINAEMYIO TOBEPXHOCTE OCYIIECTRIIAIOT
IIOCIIEI0BATENHHO.

10.21 B 3aBucHMOCTH OT ycnoBuii sxcmryaramuu OC 1o NpeaHasHaYeHHIo N0 Apa3aelIsIoT
Ha CIEeIyIOIIHe:

- Ha OTKPBITOM BO3JYX€ HJIH 10l HABECOM;

- B 3aKPBITOM HEOTAILUIHBAEMOM IIOMEIICHHH;

- 3aKPEITOM OTAIUIMBAaEMOM IIOMEIIEHHH;

- HHBIX CIIEI[HAJIFHO OTOBOPEHHEBIX YCIOBHSIX.

10.22 OC, B 3aBHCHMOCTH OT YCTOHYHMBOCTH K BO3ICHCTBHIO arpecCHBHBIX ()aKTOPOB,
IOJpa3felsI0T Ha CTOHKHME H HECTOHKHE K arpeCCHBHOM cpefie.

10.23 TIIpommrounrle OC mnNoOApa3sfe/sIOT Ha COCTABBL, IIPEeJHA3HAYEHHBIE JUIA
[IOBEPXHOCTHOMH 1 ITy00KO0# IpOonuTKH.

10.24 K npumenenmio momyckarorcss OC, KOTOpEIe IIPOLLTH B YCTAHOBICHHOM IIOPSAIKE
cepTH(QHKAIHIO H NOTHOCMBIO COOTBETCTBYIOT TPeOOBAHHAM TEXHHYECKOH JOKYMEHTAIlHH.

10.25 Hanecenne OC ocCymecTBISIOT Ha IOATOTOBIEHHYIO IOBEPXHOCTH OOBEKTOB
OTHE3alIMTEI C COOMIONEHNEM YKa3aHHOH TEXHOJIOTHH H YCJIOoBHI HaHeceHHA. Hanecenue OC Ha
MIOBEPXHOCTH, paHee 00paboTaHHEIE IPOIMMTOYHBIMH, TaKOKPACOYHEIMHU H IPYTHMH COCTaBaMH, B
ToM guciie OC Apyrux Mapok, ZOMyCKaeTCs IIPH IIOJIOKHTENBHBIX Pe3yIbTaTax HCCleI0BaHui Ha
HX COBMECTHMOCTb.

10.26 OC pmomyckaeTcst IPEUMEHATH C MaTepHAlaMH (JOIOIHUTENEHBIMA MOKDPHITHIME),
obecrieyHBaOIMMK  TpHIAHWE  JEKODAaTHBHOTO BHAAa HIH  aTMoc(epoyCcTOHYHBOCTH
OTHE3ALIUTHOMY CJI00. B 3ToM cioydae OrHE3alIWTHBIE XapaKTEPHCTHKH JOJDKHBI OBITH
ONpeNeNeHsl I CHCTEMBl (OTHE3AIDHTHBIA CJI0H IUIIOC IIOBEPXHOCTHEN Cloi), a
PEKOMEHIYEMBIH ITOBEPXHOCTHBIM MaTepHall YKa3aH B TEXHHYECKOH JOKYMEHTAIMH Ha CPEICTBO
OrHE3aIlHUTHL

10.27 OC, cpok crmyx0bI OrHe3aImUTHON 00paboTKH KOTOPEIMH ycTaHoBieH 6oiee 1 roaa,
JOJDKHBI BBINEPXKMBATh MCIBITAHHMSA Ha YCTOMYHMBOCTE K crapeHuro. KoHTpons kauecTBa
BBINIOJIHEHHEIX paboT BKIIOYAET IPOBEPKY COCTOSHHS OTHE3AIHUIIEHHOM TOBEPXHOCTH (HATHIHE
neheKTOB M MOBPEXIEHHH), COOIIONEHHS TEXHOJOTHH HAHECEHHS, KAYECTBEHHYIO OIEHKY
Orse3anuTHOH 06paboTky.
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Ipunoxenue A
Knaccnduranus KiaeeHoH JpeBecHHBI

A.1 K moppazmenstor (KuiacCHOHIHUPYIOT) MO CAEAYIOIIAM OCHOBHBIM IIPH3HAKAM:
- GyHKIIMOHAIPHOE Ha3HAUCHHE;

- YCIIOBHS 3KCIUTyaTalliH;

- CPOK CJIY>OEL.

A.2 [lo dyskimonansHOMY HazHaueHHIO JIK noapaszensioT Ha Kiacchl ¢ YYETOM YPOBHA
OTBETCTBEHHOCTH 3[aHuii i coopyxeHuit cornacao 'OCT 27751 u Buna u npojieTa KOHCTPYKITHH.
XapaKkTepHCTHKH KIaccoB GYHKIIMOHATBHOrO Ha3HAYeHHUs IpHBeNeHE! B Tabmumne A.l.

Jis pasnuYHBIX 3NIEMEHTOB 3[aHHH NPHMEHSIOT Pa3iIM4YHBIE KIAcchl QYHKIHMOHAIBHOIO
Ha3Ha4YeHHUS.

Tabnuma A.l

O6o3HaueHue Kiacca Obmas xapakTepyCcTHKA Ki1acca
(YHKIMOHANEHOTO
HazHa4yeHHs
1 Hecymue xoHcTpykiuH ¢ nponeramu 6onee 100 m; MauTh! ¢ HalllHE BEICOTOH
a Gonee 60 M
Hecyiue KOHCTPYKLMH 114 30aHHH My3€eB, CTIOPTHBHO-3DETHIIHBIX
1 ’ 00BEKTOB M TOPrOBBIX NMPEANPUATHI ¢ MaCCOBEIM NpeObIBaHHEM Noel, a
16 TaKKe coopyKeHHui ¢ nponeramu 6onee 60 M o koHeTpykimi u3 JIK u 40 M
— U3 LIEJILHOM ApeBEeCHHEI U IPeBEeCHBIX MaTepHaJIOB; MayT U OalleH BLICOTOM
bosee 40 M
2a Hecympe xoHcTpykuuy moOeix GopM, He Bolieniye B kiaces! la, 16,26 u 3
5 KoHeTpykupu cTeH 30anuil U COOPYIKEHHH pa3IMyHOro Ha3sHA4eHHs, He
26 BOLUEAIINE B 3-i Kiacc
KoHcTpyKIMH TOKPEITHIA M IepeKPRITHII nponeTamu He Oostee 7,5 M

KoHcTpyKIMM TeTuIHl, NapHUKOB, MOOMIBHBIX 31aHu#H (cOopHO-paz0opHEIe H
KOHTEHHEPHOTO THIIA); CKJIaZ0B BPEMEHHOTO COZIEepKaHHs; OBITOBOK
BaxXTOBOrO MEPCOHANA M IPYTHX MOAOOHEIX COOPYXKEHHH ¢ OFpaHHYEHHBIMH
CPOKaMH CITY>KOBI ¥ IpeORIBaHMS B HUX JIIOAeH

IIpumMeuanus

1 OO6BekThl ¢ BBHICOKMM YPOBHEM OTBETCTBEHHOCTH, NDH IPOEKTHPOBAHHH M CTPOMTENLCTBE KOTOPBIX
HCTIONB3YIOT IPHUHIMIIHAIEHO HOBEIE KOHCTPYKTHBHEIE pEIIEHHd, He MpOoMIEAINHE INPOBEPKY B NPaKTHKE
CTPOHTENLCTRA U 3KCILTyaTallHH, OJKHEI ObITE OTHECEHB! K Kilaccy (ByHKUHMOHANBHOIO Ha3HadeHus 1a.

2 Jlnsa coopysxeHuit 1-ro knacca, IpH NpOeKTHPOBAHUH KOTOPBIX HCIIONL30BAHE! HeallpoOHpOBaHHEIE paHee
WIH HEOCBOEHHEIE NMPOH3BOJCTBOM KOHCTDYKTHBHBIE PEIIEHHS MIIM JUI1 KOTOPBIX He CYINECTBYET Hale:KHBIX
METOI0B pacyera, HeoOXOAUMO HCIONB30BaTh NAaHHBIE 3KCIEPHMEHTANBHBIX HCCIENOBAHHII HA MONEAX HIH
HaTYpHBIX KOHCTPYKIIHAX.

A.3 B 3aBHCHMOCTH OT YCIOBHH OSKCIUTyaTalliM KOHCTPYKLHH OTHOCAT K Kiaccam
9KCIUIyaTallid, YYHMTHIBAIOIIHM 3KCILIyaTallHOHHEBIE I1apaMeTphl OTHOCHTENBHOH BJIAXKHOCTH,
TeMIIepaTypbl BO3ZyXa B 30HE pAacCIOJIOXEHHS KOHCTPYKIHH, XapaKTepHble YCIOBHS
SKCIUTyaTalUH (B 3aKPHITHIX MM OTKPBITBIX YCIOBHSX).

OnpenenstolmuM IapaMeTpoM SBJIAETCS 3KCILTyaTallHOHHAs BJIAXHOCTh JPEBECHHEI
(Tabnuna 1), KOTOPYH YCIOBHO MOKHO NPHHSATH PaBHOM paBHOBECHOM BIAKHOCTH JPEBECHHEI
(pucynox A.1).

VYder KJIaccoB yCIOBHH SKCIUTyaTallid OCYINECTBILSIOT [ Ha3sHadeHHs KoadduuueHTOB
ycinoBus paboTEI K pacyeTHBEIM COIIPOTHUBIEHUSAM IpEBECHHBI, BBIOOpA THIIA KJIEEB M 3alIUTHBIX
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MaTepHaloB IIpH IPOEKTHPOBAHWH KOHCTPYKIHH, a TakkKe IS BEIOOpa CHCTEMBI KOHTpOIS
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Pucynok A.1 — luarpaMma paBHOBECHOI1 BJIAKHOCTH JApeBeCHHBI

y4€Ta KIacCoB YCJ'IOBI/Iﬁ SKCIIyaTallHH IIPpH IIPOCKTHPOBaHHH H

A4 Ilpumeps
HM3TOTOBJIEHHH KOHCTPYKIIHH NIpUBEIEH

5l B Tabmune A.2.

v
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Kiacc ycnosuii JomnomHuTeNEHad XapakKTepHCTHKA OcobeHHOCTB IIpnMeuanus
9KCILTYATAIHH YCJIOBHH 3KCIUTyaTallMH KOHCTPYKIIHH | ydeTa KJIaccoB IpH
Ocnopnoi#t | ITogxnace pacueTe
KJjiacc KOHCTPYKIIMH
ITpu cyxom pexuMe MoMeIeHHit ¢ IIpumenenune
la _ OTHOCHTEJLHOH BIaYKHOCTBIO KIIK nHe
BO3[yXa B OTOIHTEJIbHBIN CE30H JOITyCKaeTCs
menee 40 %
1 2 OKcILTyaTallHoOHHas
IIpu cyxoMm peskuMe NoMeIeH i —
BITaKHOCTB
OTHOCHTEIbHAS BIAKHOCTH BO3yXa B
16 - s 5 JpEBECHHEI He
OTONMTENBHBIN ce30H oT 40 % 110 N
o npessimaer 12 %
50%
nmy=1
21 IIpu HOpManEHOM pesKHUMe
5 ) MIOMeIIeHHIA
29 Ilon HaBecoM B cyxoif 30He
) BII&KHOCTH
31 ITpu BnaskHOM pesxHMe OKcIUTyaTaliioHHas
) OTaIIHBaeMbIX IOMeLIeHHI BIAXKHOCTE
3 ITox HaBecoM B HOpMaJILHOH 30He JpeBECHHEI He
3.2 BAAKHOCTH npepsmnaer 15 %
my =09
4a.1 IIpu MOKpOM peXHMe SKCIUTyaTallHH
) TOMEILEHHI
OKCIUTyaTalHOHHAs
ITpu HCKyCCTBEHHBIX
BJI2YKHOCTB
4a.2 TEIUIOBBIZE/IEHHIX B
4a IpeBEeCHHEI He
HEOTAITHBAEMBIX MTOMEIIEHHIX 0
= npeseimaer 20 %
ITon HaBecoM BO BIKHOM 30HE _
4a.3 me = 0,85
4 BII¥KHOCTH
4a.4 B OTKpPHITEIX aTMOChEPHEIX YCIOBHAX
46.1 IIpu KOHTaKTe C TPYHTOM DKCIUTyaTaluoHHAsA
BIa)KHOCTh
46 €BECHHEI MOYXKET
46.2 B Boze AP 0
npespimats 20 %
s =075

A.5 Heobxomumele Mepsl M0 OOECHEYECHHIO NONTOBEYHOCTH KOHCTPYKIMH 3[aHHMi H
COOPYXEHHH ¢ YIETOM KOHKPETHBIX YCJIOBHH 3KCIUTyaTallHy IPOEKTHPYEMEIX 00BEKTOB, a TAKKE
pacyeTHBIE CPOKH HX CHYy)KOBI HOIDKEH ONpeNeNsTh TeHepalbHBIH NPOEKTHPOBINHMK IIO
COTJIacOBAHHUIO C 3aKa3uukoM. IIpuMepHEIe CpOKH CyOBI COOPYKEHHI NPUBEIEHEI B TaDIHIe
A3.
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Tadnunma A3

HaumenoBaHKs 0OBEKTOB

IIpumepHEIii cpok

VHuKaNbHbIE 30aHUA U COOPYKEHHUA (3aHuA OCHOBHBIX MY3€€B, XpaHHIIHIL]
HaI[MOHANBHBIX M KYJBTYPHBIX LIEHHOCTEH, TpOU3BeIeHHs MOHYMEHTAIEHOIO
HCKYCCTEA, CTAJHOHBI, TeaTpsl, 34aHHA BEICOTOH Goee 75 M,
GOJIBIIENPONIETHRIE COOPYKEHHS H T. 11.)

CIyXOEI, IET

BpemenHble 31aHuA U COOPYkeHHA (OBITOBKH CTPOMTENBHBIX PabodnX 1 He Gonee 10
BaXTOBOTO NIEpCOHaIa, CKI1a bl BpEMEHHEIE, JIETHHE NTAaBMIBLOHEL H T. I1.)
CoopyeHus, SKCIUTyaTHPYEMBbIe B YCIOBHAX CHIIBHOATPECCHBHBIX Cpe]l He menee 25
(cocyns! U pe3epByaphl, TpyOONPOBOABI MPEANPHUATHH
He(TenepepabaThiBatollel, ra30BoH U XHMHYECKOH NPOMBILIIIEHHOCTH,
COOpYIKEHHs B YCIIOBHSIX MOPCKOH CPElIBl M T. 11.)
3nanHus 1 COOpPYKEHUs MACCOBOIO CTPOUTENBCTBA B OOBIYHBIX YCIOBHAX He menee 50
SKCILTyaTalMH (34aHUS AKWIHITHO-TPRXKIAHCKOrO H IIPOH3BOACTBEHHOrO
CTPOMTENBCTBA)

100 u 6onee
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IIprnoxenne b
JonorHHTeIbHbIE TPeGOBAHUS K KAYeCTBY JAPeBeCHHbBI

b.1 K nmpesecuse IeIbHOANEPEBAHHBIX 3JEMEHTOB H CJIOSM KJIEEHBIX KOHCTPYKIHH KpoMe
tpebopanmii I'OCT 8486 ma mumomarepmansl xBoitHex mopox um I'OCT 9463 ma kpyrisie
JecoMaTepHansl CIenyeT NpeIbsIBIsSTh JONONHUTENbHEIE TPeOOBAHMS:

a) ITUpHHA TOJMYHBIX CIIOEB B JPEBECHHE BJIEMEHTOB H cioeB kiaccoB K26 u K24 nomkua
651TH He Oonee 5 MM, a coziepKaHKie B HUX IO3/IHEH IpeBecHHEI — He MeHee 20 %;

0) B cJIOSX KI€EHBIX H3THOaeMEBIX M PACTSHYTO-M30THYTBIX JJIEMEHTOB 1-ro u 2-r0 copra
MM KJIacCcOB IpoYHOCTH He HIke C24 s kpaiine# pacTsHyTo# 30HEI (Ha 0,15 BEHICOTHI ceueHus)
U B IIEJIbHOAEPERSIHHBIX 3JIEMEHTaX TONIHHOH 60 MM 1 MeHee, paboTaronmx Ha pebpo Ipu H3rHde
WM Ha pacTshDKEHHe, He OMYCKaeTcs cepAlleBHHA.

B.2 B xomctpyxmusax u3 JIK ¢ HCIONB30BaHHEM BKJICCHHBIX CTEpXKHEHl B CIOAX He
JIOITYCTHMBI KOMIIEHCAIIHOHHBIE IPOPE3H.

63




CII 64.13330.2017
IIpnnoxenne B

®On3AK0-MeXaHHIECKHE XapaKTePHCTHKH KJIeeHoi JpeBecHHBI H3 IPeBeCHHBI COCHBI, e/TH
H JpeBecHHBI H3 OJHOHANpaBJeHHOro mmnona LVL

B.1 BenmnuuHy HOpMaTHBHOTO CONpPOTHBICHHS Marepuaior R", Mlla, ompenensior u3
YCIIOBHSA

R*=R™ (1-1,65v), (B.1)
roe R°P — BenMuMHA BpPeMEHHOM NpPOYHOCTH MarepHaya (cpefHee 3HaueHHe paclpefieleHHs),
MIla;
v — K03hGHUIIHEHT BapHaIliy [I0Ka3aTeNeH IPOYHOCTH 110 JaHHEIM HCIIBITaHUH;
1,65 — xBaHTHIBR B IpefnojaraeMoid cTaTHCTHYecKOH (QyHKIMM pacnpeleneHHS C

obecnieaerHOCTEO 0,95, Mg XOTOPO# ONpefieNgeTcss HOpMaTHBHOE CONPOTHRIEHHE.
BpeMeHHBIE 1 HOPMATHBHEIE COIIPOTHBIIEHHS YCTAHABIHBAIOT HCIIBITAHHAMHE IIPH PEXHME

HarpyxeHus A (Tabmuna 4) npH BIaXXHOCTH ApeBecHHHI 12 %.
B.2 Jlns #mpeBecHHB COCHBI H €M, OTCOPTHPOBAHHOH IIO COpPTaM, BDEMEHHBIE H
HOpMAaTHBHEIE CONPOTHBIIEHHS NIpHBeieHs! B Tabmuue B.1, a qus LVL — B Tabmune B.2.

Tabnummoma B.1

R "
== MITa, a3neMeHTOR KJ1acCcOB/COPTOR R | MITa, uncTol
Bun HanpsHKeHHOrO COCTOSHUA RF
K26/1 K24/2 K16/3 APERECITRE
1 HUzrub:
a) NpH Harpy»KeHUU KpOMKY 26 24 16 -
36 33 22
6) npu Harpy>XeHHH ILIacTH 30 27 20 57
42 37,5 28 80
2 CixkaTHe BIOJIb BOJIOKOH 25 23 15 33
33 31 20
3 PacTskeHHe B0 BOJOKOH 20 15 - 60
34 25 100
4 CxanpiBaHHE BIOJIb BOJOKOH 3.6 3.2 3.2 4.56
6 5 5 7

IIpumMegaHus
1 PazMepb! nonepedHbIX ce9eHHH HCIBITYEMBIX 00pa3LoB MHIOMATEPHANIOB MPHHAMAIOT B COOTBETCTBHH € HMX

TONIIMHOH [0 COPTAMEHTY.
2 BpeMeHHEIE CONMPOTHBNEHHA CIeNyeT ONPENENATh IO Pe3ylbTaTaM HCIBITAHHH COTIacHo AelicTBYIOImHM

HOpMaM.
3 IlpouHocTs ApeBecHHEI GPYCBEB M KPYIJBIX JIECOMAaTEpHAIOB IOINYCKaeTCs OLEHHBATh BH3YalTbHO IIO

coproofpasyloluM NpH3HaKaM H JOTIOIHATENbHEIM TpeGoBaHHAM IpUIOKeHH I'.

4 TIpoYHOCTE CNIOEB KJIeeHBIX KOHCTPYKIMIT H 3IEMEHTOB LIEBHOAEPEBAHHEIX KOHCTPYKIIAH, CPOIIEHHBIX 110
JUTHHE Ha 3y0uaThIi IIHI, IIPH HCTHITAHKAX Ha M3rHO M HArpY KeHHM 110 [UTACTH JO0DKHA OBITh HE HHIKE 3HAUCHHH,
yKa3aHHBIX B MyHKTe 106 JUIA COOTBETCTBYIOIIEro Knacca (copTa).

B.3 Jlns 6pyca MHOTOCIIOHHOTO KJIEEHOTO U3 OJHOHanpapiaeHHoro mmnosa LVL BpeMenHbIe
H HOpMaTHBHBIE CONPOTHBIEHUS IPUBEICHEI B Tabmuie B.2.
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Tabnuma B.2

Ne HanpspkeHHOE COCTOSAHHE R* [ R*, MI1a, 014 copToB
. wiaccos npouyHocTy LVL
B 1/K45 2/K40 | 3/K35
1 | Usrub 45/61 40/53 35/47
2 | CxaruHe B IUIOCKOCTH JIMCTA BJIOJIb BOJIOKOH 37/49 35/47 32/42
3 | CxkaTHe B IIOCKOCTH JIMCTA NOTIEPEK BOJOKOH 6,0/8.,8 5,8/8,5 5,6/8,2
4 | CikatHe B3 IUTOCKOCTH JIUCTA NOTepeK BOJIOKOH 3,0/4,4 2,8/4,1 2,8/4,1
5 | PacTsbkeHue BIOJEL BOJIOKOH 38/51 36/49 34/46
6 | PacTsxeHue nonepek BOJOKOH B IJIOCKOCTH JIMCTA 0,9/1,4 0,9/1,4 0,9/1,4
7 | CkanpiBanue BAOJIb BOJOKOH HONEpeK IVIOCKOCTH JIHCTA 4,9/7,0 4,7/6,8 4,7/6,8
8 | CxanniBaHHe BAOJEL BOJIOKOH B IULTOCKOCTH JIHCTA 3,8/5,3 3,6/5,0 3,4/4,7

B.4 ®usNKO-MEXaHWYECKHE XapaKTEPUCTHKH KOHCTPYKIMOHHBIX ITHIOMAaTEpHAlIOB,
ycTaHOBIEHHBIE Ui KiaccoB npounoctu C14, C16, C18, C 20, C22, C24, C27, C30, C35, C40,
C45 u C50, npuBenens! B Tabimure B.3.
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Tabnmma B.3

ObozHa- 3HaveHye CBOMCTB JJIS KIacCOB NMPOYHOCTH
Haumenosanne e
CBOHCTB . Cl4 | C16 | C18 | C20 | C22 | C24 | C27 | C30 | C35 | C40 | C45 | C50
CBOHCTB

ITpounocts, MIla
HopmartusHoe
SHACHHE TP Rew | 14|16 | 18 [ 20 | 22 | 24 | 27 | 30 | 35 | 40 | 45 | 50
uzrube, 5 %-Heli
KBaHTHJIb

Monayns ynpyrocty, I'Tla

Cpenﬂee 3Ha4YeHHE
MOy YIPYTOCTH Eo,p 7 8 9 95 (10 | 11 [11,5] 12 | 13 14 15 16
NIpH H3rHbe
HopmartusHoe
SHATCHME MOV | gy | 47 |54 | 60 | 64 | 6,7 | 7.4 | 80 | 84 | 87 | 94 | 100 |10,7
ynpyroctH, 5 Y%-Hbli '
KBaHTHIIb

IT1oTHOCTS, KI/M>
HopmatueHoe
3HAYEHHE [UIOTHOCTH, Fu 290 | 310 | 320 | 330 | 340 | 350 | 370 | 380 | 400 | 420 | 440 | 460
5 %-HBIH KBAHTHIIb
CpezpEe sravenme ¥ | 350 | 370 | 380 | 390 | 410 | 420 | 450 | 460 | 480 | 500 | 440 | 460
ILTOTHOCTH

IIpouyHocTs, MIla
Racriscuuo SO Ros 8 | 10|11 |12 |13 |14 |16 |18 |21 |24 27 |30
BOJIOKOH JIPEBECHHBI
Pactmkenne nomepex | p | 04 | 05 | 05|05 |05 | 05|06 |06 0606 06|06
BOJIOKOH
Casarmmm At R |16 |17 | 18] 19 |20 |21 | 22| 23|25 26] 27 | 20
BOJIOKOH
Carue nonepex Rsow |20 (22 (2223 |24 (2526272829 (23,1]3,2
BOJIOKOH
Cranbizanye B10s Ruw | 17|18 ]2022 242528303438/ 38 ]38
BOJIOKOH

Kectkocts, ['Tla
Cpennee 3HaueHHe
MOJLyJIs YIIPYTOCTH Ew. |0,23]0,27 (0,30 (0,32 (0,33 (0,37 | 0,38 | 0,40 | 0,43 | 0,47 | 0,50 | 0,53
TNOIICPEK BOJIOKOH
Cpemee saveame G | 044 ]0,50 (0,56 |0,59 | 0,63 (0,69 |0,72 0,75 | 0,81 0,88 | 0,94 | 1,00
MOAVYJIA CABHUIa

B.5 ®uzuko-Mexanuyeckue xapakrepuctuku J[K, ycTaHOBIEHHBIE I KJI1acCOB IIPOTHOCTH
K20, K24, K26, K28, K32 u K36, npuBenens! B Tabnuie B.4.
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3HayeHue CBOMCTB g KIaccoB
HaumeHoBaHHe CBOHCTB O6o3HaueHye NPOYHOCTH
K24 K28 K32 K36
ITpounocts, MIla
ry—
HopmarueHOe 3HaYeHHe NpH H3rube, 5 Y%-Hbld Run 24 28 32 36
KBaHTHIE
Monyns ynpyrocts, I'Tla
CpenHee 3HaueHHe MOIYJIS YIIPYTOCTH IpH u3rube Eo p 1600 | 12600 | 13700 | 14700
0

HopmatieHOe 3HaueHHe MOIYJIs yIPYrocTH, 5-% Eo.s 0400 | 10200 | 11100 | 11900
KBaHTHJIb

TLl1oTHOCTE, KI/M°
HopMaTHBHAS [UIOTHOCTE, 5 %-HEbli KBAHTHIIb | Ds 380 [ 410 | 430 | 450

TIpounocts, MIla
PacTsxeHHe BIONE BOJIOKOH Rp.» 16,5 19,5 22,5 26,0
PacTmxeHue nonepek BOJIOKOH Rpo0.u 0,40 0,45 0,50 0,60
CsxaTHe BIOOJIb BOJIOKOH Reu 24 26.5 29 31
CsxaTHe nornepek BOJIOKOH Reoo, n 2.9 3,0 3,3 3,6
CxaysIBaHKe BOOJL BOJOKOH Rew u 2,76 3,2 3,8 4,3

Momyne ynpyroctH, I'Tla
Cpennee 3HaueHHe MOYJI YIIPYTOCTH IONepex i o 390 420 460 490
BOJIOKOH
CpenHee 3HaUeHHe MOOYJIS CABHUra Gep 720 780 850 910
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Ipunoxenne I'

ILnoTHOCTH APEBECHHBI H [IPEBECHBIX MATCPHAJIOB

I".1 Jlns onpeneneHns cOGCTBEHHOrO Beca KOHCTPYKIHH IIIOTHOCTE JAPEBECHHEL Pa3IMIHbIX
IOPOJ clenyeT NpHHUMATh 1o Tabmuie I'.1.

Tabmunma I'.1
IL1OTHOCTE IPEBECHHBI, KI/M>, B KOHCTPYKLMAX [JIA
Tlopona apeBecHHEI VYCIIOBHH 3KCIUTYATALHH 10 Tabuuie 1

1A,1u2 3ud
XBOHHEIE:
JIUCTBEHHHLIA 650 800
COCHa, ellb, KeJip, MUXTa 500 600
Trepaple THCTBEHHEIE:
ny6, Gepesa, Oyk, siceHb, KJIEH,
rpab, akaius, B3 H HIIEM 700 800
MSrkue JTUCTBEHHBIE:
OCHHA, TOMOJb, OJIbXa, JIHIIA 500 600

I''2 TInoTHOCTH CBEXKECpYONIEHHOH IPEBECHHBI XBOHHBIX M MSATKHX JIACTBEHHEIX IOPOX
CleyeT NpHHUMATE paBHOH 850 Kr/M>, TBEpBIX THCTBEHHBIX MTOpox — 1000 kr/v’.

I'.3 ILmoTHOCTE KIIECHOH APEBECHHEI CIIEAYET IPHHEMATh KaK HEKJICEHOMH.

I'.4 IInotHOCTH OOBIMHOI (aHepHl clefyeT NPUHUMATH PaBHOM IUIOTHOCTH JPEBECHHBI

INNOHOB, a 6akenu3upoBanHOH — 1000 KT/M>.
I'.5 IINOTHOCT APEBECHHE! U3 ONHOHampaBieHHoro mmoHa 500-600 xr/m°, 3aBucHT OT

IIOPOAEI APEBECHHEI IIIIOHOB.
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Ipunoxenne [

I'padguxn nast pacyera paHepHBIX cTeHOK 60K H IJIHT

IIpy npoBepke NPOYHOCTH M YCTOHIHBOCTH CTEHOK IBYTABPOBEIX H KOPOGUaTHIX Ganok
PacyeTHOEe CONPOTUBIEHHE (aHephl PACTKEHHIO IO YITIOM O R.p.o CIELYET IPHHUMATE 110
rpaduxy Ha pucynke /1.1, koaddbunments ky u k: — o rpaduxam pucysxos J.2 u J1.3.

Rope MDA 14
13
12 l\
1Y
10 2
g i
7 7/
6 4 L C
5 e s
4
3
2
1
0

0 10 20 30 40 50 60 70 80 N0 «

a — CeMHCTIONHOM; 6 — mATHCIOHHOIT

Pucynox /1.1 — T'paduxn 115 onpee/ieHHsl PACIeTHBIX CONPOTHB ICHHIT IIPH PaCTHKEHHH
IO YIJIOM K BOJIOKHAM HAPYKHBIX clloeB Gepe3oBoii panepsl mapku DCP
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1 — nnsa 6akemizuposaHHoi daneps! Mapok @BC u ®ECB TonmuHoii 7 MM 1 Gonee; 2 — s Gepe3oBoii (aneprl
mapka OCB Tommunoii 8 MM 1 6onee. B BrIpaxkeHHH ¥ = alfic; @ — paccTOAHHE MeX Iy pebpaMH KeCTKOCTH Oanky;
her — BBICOTA CTEHKH MEXKIY BHYTPEHHHMH IPaHAMH HOJOK

Pucynok /].2 — I'paduxu ana onpeneenns KodpduunenTa kn IpH pacno10KeHHH
BOJIOKOH B HAPY/KHBIX CJI0AX (haHephbI BAOJIb MPOJeTa
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1-A4 — nna 6akenuzuposanHoi panepsr Mapok PBC n ®BCB TonmuHO# 7 MM 1 H0Jlee TIpH HAMpPaBIeHHH BOJOKOH
HapYKHEIX CIIOEB I1apajyielbHO Manol CTOpoHe nadeny; /-5 — 1 GaxkenusuposanHoit daneps Mapok OEC u
®BCB TommuHo# 7 MM 1 Gontee NpH HaNpaBIeHUH BOJIOKOH Hapy KHEIX CJIOEB MePIEeHANKYIAPHO Maoi CTOpOHE
nasens; 2-4, 2-5— 1o e, wia Gepe3oBoit Ganepsr Mapkn ©CEP TonmuHoit 8 MM 1 Gonee

Pucynok /1.3 — I'paduxu nis onpenenenus kx
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IIpunosxenne E

JaHHBIE 1719 pacdeTa ciKaThIX, H3rH0aeMBIX H CKaTO-H3rH02aeMBbIX 3JIeMEeHTOB
E.1 3nagenue koapduimenTa kp, yIUTHBAIOMEro NEPEMEHHOCTh BBICOTH CEYECHHS, AT

pacueToB Ha YCTOWYHMBOCTE IUTOCKOH (opMEl mebopMHpoBaHMS H3rHOAEMBIX OIIEMEHTOB
npuHHMaercs 1o rabnune E. 1.

Tabnuma E.1l
KoshdHuneHT &y
CDopma JIMOPBI MOMEHTOB TIpH 3aKPEIUIEHMH TOJBKO | IIPH 3aKPEIUICHWH 0 KOHIAM H I10
110 KOHIIaM y4acTka /,  |pacTaHyToili 0T MoMeHTa M KpOMKH
=
1 1
[.ﬂ'
x 1,13-0,13a 1,13-0,13a
E( | 0<ac<l 0<a<l1
8 p
« Jy =| | 1,13 —a x (0,12 + 0,024) 1,13 — o x (0,12 +0,0200)
5 —2<a<0 2<u<0
[ IP
x 1,35 -0,35a 1,35-0,350
= [ 0<ac<l 0<a<l
S P
W = 1,350,350, 4/(3 + o)
§ —1<a=<0 -1<a<0
1
lp
1,35 + 1,45(c/l,)? 1,35 +0,3(c/ly)
[, /2 C
LTI = 1,750,750 3/2+ )
0<a<l 0<a<l1
E( lp =8= s
. = 1,75 - 0,750 32+ )
= —1<a<0 —2<a<0
5 [
J i}
=
2,54 2,32
ls |
=|| 1,13-ax(1,4+127q) 1,13 —a % (0,57 + 0,20)
§ -1<a<0 —-1<a<0
i i
p
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E.4 3pavenus xo3QHIHEHTOB kX W ¢ I BbYHCIEHHS OporHbGOB Galok ¢ ydeToM
IEPEMEHHOCTH CeYeHHs B AedopMaruii cABHTa IpHHUMaTh 1o Tabimie E.4.
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NPHHHMAETCA MeXIY LEHTPAMH TOKECTH HIOSCOB).
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Ipnanoxenne XK

BrienBaHHe cTepikHeid

Beuay 0co6oii BaXKHOCTH M OTBETCTBEHHOCTH IIPOLIECCa, PEKOMEHIAIMA MOTYT IIPHMEHSATE
TOJBKO Ha NPEIIPHATHAX CO CIIEIHATBHO 00y4eHHBIM IIEPCOHAIOM H JIHIAMH, Henocpe,ucmeﬁﬁo
JOMYIIEHHBIMH K 3TOH ONEpalMy MPUKA30M II0 IPEAIPUITHIO.

Ot paboTel 0QOPMIMIOT aKTOM Ha CKpEITBIE paboThl, MOIIKMCAHHEIM DPYKOBOTHTEIEM
otaena TexHudyeckoro koHTpons (OTK), mcmonuuteneM u TexHomoroM. IIpomecc Bo3MOkeH
TOJIBKO B 3aBOACKHX YCIIOBMAX, IIPH IIOJIOKUTENBHOR TEMIIEpaType, IPH BIKHOCTH JPEBECHHEI
He BBIIE 15 % M B 3aIUIIEHHBIX OT YBIAXHEHUS ITOMEICHUIX.

7.1 Marepuaus:
JK.1.1 Iinst BKJIeHBaHUs MCIONB3YIOT SIOKCHIOHEIA Kied Ha ocHOBe cMombl 3J1-20. s
npuMepa npuBeeHs! coctapsl Kinees DIIII-1 u JIIIT-1:

eMona B0-20 (TOCT 10587 ) . . oo ittt ittt ittt ee e ea e enenaans 100 B.u.;
OTBEPIHTENL — I OITA L it e e ettt et ee e a i eaeaas 10-12 B4.;
mnacTHGHKATOP —MIT DY . . . oot s e 20-30B.4.;
HamnoJHHTENb — KBapL MosoTelif ma 3IIII-1 (TOCT 9077, Mapka «B»)

e nopriaHaueMedT A SITL-1 . .o i 50-100 B.4.

B03M0OXHOCTE HCIONBE30BaHHUS JPYTHX COCTABOB H MapOK KJIes IS BKJICHBAHHS CTEPIKHEH
JOo/bKHA OBITE 00OCHOBaHAZ COOTBETCTBYIOINMMH MCIBITAHHUSMH C OIpeneleHHeM (H3HKo-
MEXaHHYECKHX XapaKTePHCTHK U TEXHOJIOTHIHOCTH.

K.1.2 JIna BKIEHBaHMS HCHONB3YIOT METAUIMYECKHE CTEPXKHH M3  apMaTypel
nepuoamdeckoro npoduins kiaaccos A300, A400, A500 u A600. Eciu mpenmnosnaraeTcst cBapka
HIIY THYTBe, TO TepMHYECKH yIpOUYHeHHas apMaTypa He qomyckaercs. CTEpXKHH J0JIKHEI GBITh
0e3 3ayceHIEB, OUMIIEHB! OT OKAJIHHBI, PXKABUWHEI, I'PA3H, KPAcKH, 00e3KUpEeHbl H HE HUMETh
noru6s o gypHe. Ha HUX Ha Beel BKIIEHBaeMOil JUIHHE JOJDKHEL OBITE pHQEI TOTHOrO Ipodus.
OuHCTKY Iydine IpOH3BOAUTE IECKOCTPYHHBIM MIM XUMHYECKHM CIIOCODaMH.

HonmyckaeTcs HCIONB30BaTh BHICOKOIIPOYHYIO apMaTypy ¢ BHHTOBOH (opMoil npoduns u
CHenMaNpHEIME Talikamu 0e3 cBapku. MojxeT OBITh HCIIONB30BaHa H apMmarypa kimacca A240
(rnapkas) mubo Kpyrias cTajib IIOocie Hape3KH Ha Heil pe3nObl Ha BKiIenBaeMoi yacTH. CTepikHH
MOTYT OBITH OITHHKOBAHEI (KPOME XOJIOJHOTO IIHHKOBAHUA).

Crep:xHE MOTYT OBITH CBapeHSI ¢ 3aKIaJHBIMU JeTalsiMH Iepel BKISHBAHHEM HIIH IIOCIE.
Homyckaercs KOMOMHHpOBaHHBI BapWaHT. IIpu cBapke IIOCNe BKIIEHBAHHS HEOOXOIHMO
pykopoactBoBatbes X.7.4 u XK.7.5.

2K.1.3 BrnaxxHOCTE IpeBeCHHBI JUI YCTPOHCTBA TAKUX COENMHEHHUH JoIyckaercs He Gonee
12 % mpu 3KcIUTyaTallMy KOHCTPYKIHH BHYTpH NoMemneHuii u He 6omnee 15 % — 1is OTKPHITBIX
COOPYKEHHIA.

/K.2 CepiieHne OTBEPCTHH H HHCTPYMEHT

XK.2.1 Ilepen cBepneHneM IPOU3BOASAT Pa3METKY Ocelf cTep kHEH B HallpaBJIeHHS HX MeJIOM
Ha 60KOBOH MOBEPXHOCTH.

2K.2.2 OnpenenstoT NOPSIIOK CBEPIEHNUS, YTOOBI OTBEPCTHA B CIIydae NEPECEUeHHs BHYTPH
He IIPHBENH K yTeuKe Kiles HiIH K 00pa3oBaHHIO «coobIIaromuxcs cocyioBy. Jlydine npon3BoIHTE
CBEpJICHHE TONBKO C OJHOM TpaHM, 3aTeM IIOCIE BKJIEHMBAaHHSA CTEP)KHEH H BBIIEPKKH — C
IIPOTHBOIIOJIONKHOM rpaHy.

7K.2.3 Haknon oTBepcTHif K TOpH30OHTY He JoDKeH OBITH MeHbIne 20° mng ymobcersa
3aII0THEHHS KJIeSl CAMOTEKOM.
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K.2.4 TnameTp oTBepcTHH Jo/KeH OBITH O0JbINE HAPYKHOTO AHAMETpa CTepKHeH Ha 3-4
MM.
XK.2.5 MuHHEMaNBHOE paccTOsiHHE 10 OOKOBON IIOCKOCTH OT Kpas OTBEPCTHS HE JOJDKHO
65ITE MeHee 25 MM npH rrybuse otBepeTHs He 6osee 700 MM 1 30 MM npu Gonmsmmelt rmybuse.
XK.2.6 Ilpu cBepieHHH OTBEPCTHIH CIIEOYET HCIIOJIB30BaTh KOHIYKTODPEI, KOHCTPYKIHIO
KOTOPBIX pa3pabaThIBaeT 3aBO-U3TOTOBUTENE COBMECTHO C IPOEKTHPOBINUKaMH (pucyHoK JK.1).
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Pucynox 7K.1 — KoHCTPpYKTHBHAas cXxeMa KOHAYKTOPA JJIsl CBePJICEHHS HAKIOHHBIX
OTBepCTHIi H CBAPKH 3aKJIaJHBIX JeTaJieil

2K.2.7 OtBepcTus cienyeT CBepiIHTh HENOCPEICTBEHHO Ilepern BriIcuBaHHeM. OHHM He
JNOJDKHEI OCTABaTHCS CBOOOMHBIMM JOJBIIE ONHOW CMEHBI, YTOOBI MCKIIOYHTH BO3MOXHOCTB
MONafnaHus B HUX BOJBI, IBUTH, TPS3H H Ip.

JXK.2.8 Ilocne cBepneHHsSI OTBEPCTHs JKEIATENBHO IIPOAYBaTh CIKATBEIM BO3YXOM HIIH
IpPOYHMATE CIEIMANbHEIM €PIIOM OT OITHIIOK.

XK.2.9 Tuamerp u mryOMHY OTBEPCTHH, a TaKXKe NHAMETP H IUIMHY COOTBETCTBYIOIIMX
cTepkHel HeoOXO0IMMO KOHTPOIHPOBATE IIOTPYKEHHUEM IIOCIeNHUX B 0TBepcTHA be3 Kies. Ilpu
3TOM HeJb3s JOIYCKATh, ITOOBI KOPOTKHE CTEPKHH «YTOHYIN» B OTBEpCTHH. | MyOHHa cBEpiIeHHS
OTMEeYaeTcs Ha CBepliaX KpacKoi, IBeTHOH W30IeHToH Ui My()TaMU-OIPaHHIHTEILIMH.

7K.2.10 Ins cBepieHHS MCIONB3YIOT CHENMANbHbIE JIMHHBIE CBEPNIA I IPEBECHHBI HIIH
OOBIYHEIE CBEpIa II0 METAILLY.

K.2.11 JInuHY cBepa peryaupyiOT IOyTeM HapallUBaHHWs apMaTyPHBIMH CTEPXKHIMH
nuameTpoM 12—14 MM npu csapke. [Ipu 3TOM NEHTPHPOBAHHE JIETKO MOCTHraeTCsd IMPOKOBKOH
CTBHIKA B ropsaeM cocTosHuH. KoHyc HyxHOro kanubpa Taxxe NpHCOEIHHIOT IIPH CBapKe.

JK.2.12 Jns cBepreHHsS HCHOONB3YIOT py4YHBIE ApenH MomHocThio He MeHee 600 Br,
0053aTENBHO € 2 pyYKaMH.

.3 IloaroroBka crpexkHeil K BKJICHBAHHIO

7K.3.1 CrepxHu mepern BKJICHBAHHEM IOJKHBI OBITE IIOBTOPHO OCBHIAETENLCTBOBAHBI H
COOTBETCTBOBATE MIPOEKTY II0 KIIACCY CTAaITH, KONHYECTBY, HaMeTpaM, IITyOHHE H Ka9ecTBy.

7K.3.2 Heobxomumo yOeauThCS B COOTBETCTBHHE MapKH 3aKIaJHOH JeTalld IPOeKTy.

K.3.3 Crepxuu nomxHBEl cBobonHo, 6e3 yCHIMH BXOJWUTH B OTBEPCTHS M 3aHHMaTh

ITPOEKTHOE IIOJIOXKEHHE. ,HII}I 3TOro0 OHH HOOJIKHEI OLITE ITPOBEPEHEIL HpOGHBIM NOTPYXEHHEM
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Hacyxo.

XK.3.4 Crep:xHH He DOJDKHBI OBITE 3arps3HEHEI MacIaMH, ObITh BIaKHBIMH HIIH HOKPHITBIMH
pkaBUMHOH. JI/1% OYHCTKH HCIIOMB3YIOT METKH, HAKIAagHYI0 OyMary, anleToH WM IeCKOCTPYHHBIH
anmapar.

JK.3.5 Ilepen BKIIEHBaHHEM TeMIlEpaTypa CTepKHEi He nomkHa ObTh Hike 18-20 °C; ma
JIETKOCTH IOTPYXKEHHS NOMycKaeTcs IoJ0TpeB cTepskHei o Temneparyps! ot 30 °C mo 40 °C.

.4 IlpuroroBieHHe KjleeB

Ilepen pabotoii cnexyer yoemuThes B HATMYMK KOMIIOHEHTOB B HE00X0IUMOM 00BEME, B HX
COOTBETCTBHH HAMMEHOBaHHSIM, CPOKaM I'OJHOCTH U crenuduKausM (B IPOEKTe).

XK.4.1 Kne#f MOXHO DpHUIOTaBIMBAaTh IIPH TeMIlepaType BO3[yXa B IOMEINEHHHM H
KOMITOHEHTOB kiles B mpezenax ot 16 °C no 25 °C. Cnenyer UMeTh B BUAY, YTO NPH IOBBILIEHHH
TeMIIEPaTypPH] pe3K0 CHHKAeTCs XU3HECTIOCOOHOCTE Kiles], a TPH IIOHMKEHHH — TEXHOJIOTHYHOCTb.
VBenu4eHHe TeMOepaTypsl MOXET NPHBECTH K MIHOBEHHOM peakIMH M, KaK CIEIACTBHE, K
npobiieMaM BKIIEHBaHUS, TOpYE 3aKJIANHBIX JeTalel H IOCYAbL.

K.4.2 Heo6X0auMo CTpOro KOHTPOJIMPOBATh BPEMS C MOMEHTa CMEIIMBAHHUS OTBEPIUTEIL]
u cmonel. OHO He IOJDKHO IPEBHIIAaTE BpeMeHH pabodeii xxu3HecocobHocTH ke (T. . oT 20 1o
30 MuH, B 3aBHCHMOCTH OT TEMIIEPATYPEL).

K.4.3 JIna noBBUOIEHHS XH3HECIIOCOOHOCTH KiIeH JOIycKaeTcs OXNaKIaTh B €MKOCTH C
BOJZIOH, HO IIPH 3TOM HENbB3s AOIIyCKaTh IIONaAaHus BOALI B KJI€H HIIM B OTBEPCTHS.

K.4.4 IIns mpuroToBlIeHUs Kjes JIydile HCIONb30BaTh ILIACTMAcCCOBYEO TOJICTOCTEHHYIO
mocyay.

X.4.5 OpHOBpEMEHHO ClleyeT IPUrOTaBIUBaTh He 6onee 2,5 Kr Kiles u3-3a ONaCHOCTH €ro
pasorpeBa H HEYIIPaBIsIEMOH PEaKIHH.

XK.4.6 Tna B3semnmrBanus HeOOX0QHMO HCIIONB30BaTh BeCkl ¢ TOYHOCTHIO He Oonee 10 T.

X.4.7 TlocnemoBaTeNbHOCTE NPHUTOTOBJICHHS KOMIIO3MIIMH: CMOJa — IUIACTH(HKATOP,
OTBEPIUTENE, HANIOTHHUTENb.

X.4.8 Bpems mepememmBaHHS KieS — OT 3 [0 4 MHH BpPYYHYIO, IPH MEXaHHYECKOM
IIepeMeNIHBaHiy — OT 2 10 3 MHH, JI0 OZHOPOJHOH MacChl.

XK.4.9 Ilepem npuroTOBIEHHEM K€ TECTHPYIOT KadecTBO KOMIIOHEHTOB IIyTEM
H3TOTOBJIEHHS KOHTPOJBHBIX 0OpasuoB kies B o6veme oT 20 mo 50 r ¢ OTBepkAECHHEM IpH
OBEIIEHHOH Temmeparype (He 6onee 30 °C) ms akTHBH3aIHH IpoLEcca.

K.4.10 TIpu ompeneneHum obbeMa Kies IUId IIPUTOTOBJIEHHS CIEAYET NPOM3BOIMTH
COOTBETCTBYIOIHE pacdeThl ¢ y4eTOM BpeMEHH, IIOTPadeHHOI'0 Ha BCE OIEpAallMH: 3alloJIHEHHE
OTBEPCTHIA KJIeeM, IIOrpyKeHHe crepxkHeil 1 np. OOBMHO NpHTOTaBIMBalOT He Oonee 1-2 Kr kies.
Jlns BKIeMBaHHS OMHOTO CTepikHs umiHoM 1 M nmameTpoM 20 MM Tpebyetcs B cpemneM 350 ¢
kinesd. Ho B kaxmoMm ciyyae YAENBHBIA pacXoi K€ YTOYHSIOT ONBITHBIM ITyTeM, NPOOHBIM
BKJICHBaHHUEM MEPBBIX CTep)KHEH, 4TOOBI Mocie MOTPYKEHH CTEPXKHA U3 OTBEPCTUS MOABIISICH
HebombImoit H36sITOK Kites (mopsaka 5—10 r).

XK.4.11 Jlo3mpoBka kies 1o oObeMy HE HOIYyCKaeTCs M3-3a HaIMIAHHA Kied Ha CTEHKH
MOCYABI ¥ APYTHX CIEIM(PHIHEIX 0COOEHHOCTEH.

7K.5 3anmosineHnne KieeM OTBepCTHI H MOrPy/KeHHE CTEPKHEH

3T0 OHA M3 OTBETCTBEHHBIX OMEPAIlHii, KOTOPYIO AOJDKHA 0c000 KOHTPOIMpPOBaTh CIykba
OTK.

K.5.1 Ilepen 3amonHeHHeM KieeM s KOHTpOJIA TIyOMHBEI M IOHMaMeTpa OTBEPCTHA
HeoOXOIHMMO OIYCTUTEH B HETO CTEPKEHb HAcyXo.

JK.5.2 3anoHenne KieeM H BKIEHBAHHE CTEPXKHS IPOU3BOIAT IIOC/IE0BATENHO, TOIBKO B
1-2 oreepcTHs, uTOOBI H30eXaTk HEKOHTPOIMPYEMOH IOJIHUMEPH3AIMM HIH (TOJIOJHOTOY
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BKJICHBaHNS, KOIJ]a H3-3a HENPEIBHIACHHBIX YTeUeK MOXKET 0Ka3aThCs HEIOCTATOK Kiles HIIH ero
H30BITOK.

K.5.3 Ins 3anonHeHHA KieeM HeoOXOOMMO MCIOJB30BaTh MEPHYIO €MKOCTh 00BeMOM
TOJBKO Ha 1 oTBepcTHE. DTO 0053aTEIPHOE YCIOBHE KaUECTBEHHOTO CKIICHBAHSL

XK.5.4 He pomyckaercsi 3alOJHEHHE HECKOJBKHMX OTBepcTHH M3 obmie#l emkoct: 6e3
KOHTposs o6beMa. JT0 Hem3bexHo mpuBeneT kK Opaky coexauHeHuil. IIpu 3TOM HCKIIOYaeTcst
BO3MOJKHOCTE KOHTPOJISI IIOJTHOTEI 3210 IHEHAS. ‘

K.5.5 B otmenpHBIX cioydasx (o8 KpyHmHOTaOapHTHBIX KOHCTPYKI[HIT) JOITYCKAeTCs
3aloNIHEHHEe KJIeeM dYepe3 AOIONHHUTENbHBIE OTBepcTHS Ioj naaBineHueM (pucyHox XK.2) c
HCIIOJIb30BaHHEM CIEIMANBHEIX Ty0 THIA INMPHIER MIM ITHEBMOYCTAaHOBOK. BBHIY Ba)KHOCTH
TaKHe ONlEpalliy CIEAYET IPOU3BOIUTE N0 KOHTPOJIEM IIPEICTABUTES IIPOEKTHON OpraHu3aIlHi.
ITocne nmosBneHus M30OBITKA KIed CBEPXY HaJ CTEPIKHEM JOTIOHHTENBLHEIE OTBEPCTHS JOJDKHEI
3abHBaTh cllenUaTbHBIMH IIPOOKaMH.
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Pucyrok /K.2 — CxemMa moga4du Kjes I0J JaBJIeHHEM

JK.5.6 OpHOBpEMEHHO C 3alOJHEHHMEM OTBEPCTHH [OIDKHBI OBITE H3rOTABIEHEI
KOHTPOJIbHBIE 00pa3nbl AJIs HCHIBITAHHHE HA NPOAABIHMBAHKE, 110 OZHOMY 00pasily Ha Ka)KIObIit
3amec kies (JK.6).

XK.5.7 Cpasy mocne 3amolHEHHS OTBEPCTHSA KIEEM B HETO IIOTPYXAlOT CTEPXKEHb.
[TorpyxeHre HpPOHW3BONAT BIABIMBaHHWEM c BpameHueM. Omepamus ympolmaercs M KadecTBO
BO3pPACTaeT, eclH IOTPY)KeHHe IPOH3BONAT € IIOMOLIBI0 BHOpaTopa (BHOpoOyinaBa co
CIeHaIbHOM Hacankoii). Eciau mocne morpyxeHust 3 0TBepCTHsA H30BITOK KIIEs HE MOSIBHIICA, TO
CTepKeHb HeoOXOIUMO IPUIIONHATH M YCTAHOBUTH BEIMYHHY W NPUYMHY HENOCTAaTKa B KIlee.
Ecim oTBepcTHe oOKa3zanoch HE3alMONHEHHBIM J0 BepXy Ha 2-3 aguaMeTpa, TO JONYyCKaeTcs
HeJIoCTavy KOMIEHCHPOBATh IIOUIMBKOH; eClIM clIe/IoB Kies He OyneT oOHapyxkeHo bosee yeM Ha
1/3 [uHEL CTepXHS, TO €ro HANJIEXKHUT IIONHOCTHIO H3BJIEYh, 3allOIHUTL OTBEPCTHE
JIOTIOTHHTENBHEIM 00BEMOM M OCYIIECTBHTEL NOBTOpHOE morpyxenue. [Ipu sToM HeoOxoaumo
0053aTENFHO BHIABHTh H YCTPAaHHTh NPHYHHY «TOJIONHOrO» BKIeHBaHHA. IIpHumHa MOXKET
COCTOSATH B OIDHOKax IpH JO3HPOBKE Kies MHO0 B yTedUKe Kies B TPEUIMHBI HJIH B COCECOHHE
OTBEPCTHSL.

JX.5.8 CoemuHeHHsA, B KOTOPHIX OOHapyXeHBI YTEUKH Kies, CIeAyeT aKTHpOBaTh HIIH
3a6paKoBaTh C X 3aMEHO# HOBBIMH IO IPEJIOKEHHSM aBTOPOB IPOEKTA.
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7K.6 Beinep:xka coeJHHEHHI Mocjie BKJIeHBAHHA H KOHTPOJIb Ka9ecTBa

JK.6.1 Ilocne BKIeWBaHWS COeIHHEHWS IOJDKHBEI HAaXOOWTHCA B COCTOSHHMH IIOKOS IIPH
temnepatype mwnocl8 °C He mermee 10-12 9 gng MOCTHXXEHHS COSIMHEHHEM pPa30OpHOH
IIPOYHOCTH.

X.6.2 ITocne 12 4 BBIAEPXKKH COEIMHEHHS MOI'YT IIepeMellaThCcs, KaHTOBATHCH, HO HE
IOITyCKaeTCs HX HarpyXKeHHUe.

7K.6.3 Harpyxarts coequuenne ycunueM B 70 % pacdeTHo#t Harpy3k# JOIIycKaeTcs nocie 3
CYT OTBEP)KICHHUS KJIesl.

JX.6.4 VicnbiTanrs KOHTPOJBHBIX COEIMHEHHH HPOM3BOLAT HE paHee deM depe3 3 CyT
OTBEPXKICHHA IIPH TEMIIepaType Bo3ayxa mmnoc 18 °C.

JK.6.5 KoHTposb KauecTBa COEMHEHUH BKIFOYAET ClAeAyIoLIee:

- KOHTPOJIb BIaKHOCTH JPEBECHHEI B OTBEPCTHH;

- IPaBHIIEHOCTE pa3MeTKH;

- COOTBETCTBHE ITapaMeTPOB COETHHEHUH TIPOEKTY;

- COOTBETCTBHE KJIacca apMaTyphl IIPOEKTY;

- COOTBETCTBHE Ka9eCTBa IOBEPXHOCTH CTEPIKHEIH;

- KOHTPOJIb KaUecTBa KOMIIOHEHTOB KIIEs;

- KOHTPOJIb XKH3HECIIOCOOHOCTH Kies NpH 3aJaHHOM TeMIlepaType B 30HE IPOM3BOJCTBA
paborT;

- KOHTpPONE YCIOBHH IPOH3BOACTBA paboT (Hajuume IIOAMOCTEH, pACIONOMEHHE OCH
OTBEPCTHH II0 OTHOIIEHHIO K TOPH30HTY, HAJIHYHE HMHCTPYMEHTOB, HAJIHYHE KOHTPOJBHEIX
06pas1ioB ¥ MapKHPOBKY Ha HUX, TOTOBHOCTH TEXHOJIOTHYECKOH KapTHI U T. I1.);

- KOHTPOJIb IIOCJIEJOBATEIEHOCTH CBEPIIEHNA OTBEPCTHH U BKIICHBAHHUS;

- HAJIHYHE EMKOCTeH 00bEMOM Ha OTHO COENHMHEHUe IS 3alI0JTHEHHS OTBEPCTHH KIIEEM;

- KOHTPOJIb IIOJIHOTEI 3aII0JIHEHUS OTBEPCTH KJIeeM IIPH OTPYKEHHH CTEepxKHEH;

- aKTHpPOBaHWE COEJMHEHHH C «TOJOIHBIMY BKJICHBAHHEM H MEPHI IO YCTPAHEHHIO €ro
IpUYHH;

- OTMETKH B XYypHai1ax paboT 110 TeXHOJIOTHYECKOMY IIPOLECCY.

2K.6.6 IIpoBOAST MCIBITAHHMS KOHTPOJIBHBIX 00pasloB Ha NpoAaBiHBaHue (pucyHok XK.3).
IIpouHOCTH HA MPOAABIHBAHME He JOJDKHA OHITH Hike 6,5 MIla.
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2K.6.7 IIpogHOCTS Ha IPOAABIHMBAHKE T OLIPENEIIFOT OTHOIIEHHEM Pa3pyIIaomel Harpy3Ku
K O0KOBOI MOBEPXHOCTH OTBEPCTHA CICAYIOIIMM 00pa3oM:
T= Ppa3p / T do'm Zm.-_n,

rae Ppasp — paspyluarommas Harpyska;
dors — IHAMETD OTBEPCTHS;
laxn — TITyOMHA BKIEUBAHUSA, [pxn = (4...5) d;
d — HOMHMHAJBHBIH HAMETp CTEpIKHA.

XK.6.8 OdopMmmsoT pe3ynbTaThl HCHBITaHHNA B KypHaute. [Ipm 3ToM oTMedaroT
HaMMEHOBaHHe 00BEKTa, MapKy KOHCTPYKIHH, 1aTy BKICHBaHHS.

X.6.9 B cydyae HH3KUX pe3yIbTATOB COBMECTHO C aBTOPAMH IIPOEKTa IPHHUMAIOT pPEIeHHE
06 yCHIeHHH KOHCTPYKIHH MIH HCIIBITAHUAX OOJIBLIEr0 KOJHYECTBA COEIMHEHHH.

7K.6.10 Ha xaxxyro mapTHIO KOHCTPYKIIUE COCTABIISIOT aKT CKPBITHIX paboT 10 YCTPORCTBY
COEIVHEHMH Ha BKJICEHHBIX CTepXKHsX. [lapTHed CcUMTArOT KOHCTPYKIMM MIIH  Y3JIBL
IIpHHANIEKAIHIE OTHOMY 00BEKTY U H3TOTOBIEHHEIE B OJHY CMEHY.

.7 Texuukxa Ge3onacHOCTH

A.7.1 Ilomemenne, B KOTOPOM H3TOTaBIUBAIOT KJIei, JOMKHO OBITE 060pynoBaHo obImeii u
MECTHOM PHUHYIHTEIPHOH H €CTECTBEHHOH BEHTHIIAIMEH, rOpss9eil H XOJIOQHOH BOAOH.

XK.7.2 Ilpu pabote ¢ kieeM 00s3aTeIFHO UCIIONB30BATh PE3MHOBEIE MITH IIOJHATHICHOBEIE
nepJYaTKH.

2K.7.3 Tlonapmiuii Ha pyKH KJIeH MOXXKHO YHAJIATh alleTOHOM H BOJOH C MBLIOM.

7.7.4 TIpu cBapke BKJIEEHHBIX JeTalell HeoOX0UM MECTHBIA OTCOC NPOAYKTOB FOPEHHS U
cobmoieHHe NPOTHBONIOXKAPHEIX MEPOIPHATHH. 3allTiTy APEBECHHEI OT KOIIOTH, O0YIJIMBaHHUS U
BOCIIJIaMEHEHHSI OCYIIECTBIIIOT ¢ IIOMOIIBIO 3KpaHOB H3 CTalH, acbecTa U 1p.

X.7.5 Cpapky BBIIOJHSIOT INMBaMH II0 3aXBaTKaM, 4YTOOBI HMCKIIOYHTL IIEPErpeB H
BOCIIAMEHEHHE JpeBecHHBI. IIpoOKHTENbHOCTE HENPEPBIBHON cBapkW 1 ImBa HE JOJDKHA
NpeRBINATE 1 MUH.
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Ipunoxenne A

Pacyer Ha HPOYHOCTH MO IVIABHBIM ILIOMAKAM NPHOMOPHBIX Y4ACTKOB KJI€eHBIX
JepeBAHHBIX 0aI0K

H.1 IlpronopHBle y9acTKH KI€EHEBIX IEPEBSHHEIX OalIoK ¢ cOoTHOLIeHHeM //b > 4, a Taxxe
Y9acTKH B MecTax JeHCTBHS COCPeJOTOYEHHBIX CHII, KpoMe TpeGoBaHmi paszaernoB 6 i 7, NOJDKHEL
OBITH paccYHTaHBl HA MPOYHOCTH MO IJIABHBIM ILIOIIANKAaM C YYETOM BCEX KOMIIOHEHT ILIOCKOTO
HaNpsDKEHHOTO COCTOSHHA 10 (GopMyIie

01=0,5-|:0'x+0y+\/(0'x—cy)2+4‘5‘2y}SRpa, (H.1)

I7ie 6] — 3Ha4€HHE ITIaBHOI'0 PaCTATHBAIOLIET0 HAPsHKEHHS;
Ox, Oy H Tyy — KOMIIOHEHTBI IJIOCKOT'O HANIPSDKEHHOTO COCTOSIHUS;
Rpo — pacdeTHOE 3HAYEHHE CONPOTHBIIEHMS APEBECHHBI IIPH PACTSHKEHHH IOJ YTJIOM O K
HallpaBJIEHHIO BOJIOKOH, ONpejessieMoe 1o hopMye
R

_ p
P cos* a+Bsin®2a+ksin o’ (1.2)

3nechk B = Rp/Rpss — (1 — k)/4;
k= Rp/Rps0.
W.2 Vron HakIoHA 0 HallpaBJIeHHs IIaBHOTO PacTATHBAIOIIET0 HAIPSDKEHHS 01 K BOJIOKHAM
IPEBECHHEI CIIeIyeT BEIUHUCIATE IO GopMynam:
arctg[Z " Tyy/(Ox — Oy )] IpH 0, — Gy > 0
a =4 45° Npu Oy — 0y =0, (H.3)
- (05- {180° + arctg[2 Ty, /(0x — 03)]} MPH O, — 0y, <O
.3 Benuuuny HauOOIBUIMX HOPMANBHBIX PacTATHBAIOIIHX MOIEpPeK BOJIOKOH JPEBECHHEI
HanpsDKeHWH ©y B INIPHONOPHBEIX 30HAX H B OKPECTHOCTSIX MEHCTBHS COCpeNOTOYEHHEIX
HOIEePEeYHEIX CHII P clielyeT onpeneNaTh YHCICHHEIM MEeTOI0M JTHO0 pacCUHTHIBAIOT IO dopMyie
Oy =0p0 =2 Pni/bh, n.4)
roe P — cocpemoroueHHas cuia (OHNOpHas peaknus Oanky, OaBleHHE OT ITOJBECHOTO
00opyIOBaHus, YCUIIHE CIKaTHs B cTOlKe GepMEI H T. 11.);
7)1 — OpJMHATA [TOJIOXHUTETFHON YacTH KPHBOH pacHpeneeHHs HOPMATIbHBIX HallpsDKeHHH
Oy OT eHHHYHOH cocperoToYeHHOM cuibl (pucyHok M. 1);
b — mupHHa MONepeYHOro CeYeHNs dIIEMEHTa;
h — BBICOTA IIONIEPEYHOI0 CEUEHUS 3TEMEHTA.
Opmuuaty M1 B uuTepBane — 0,25k < y £ + 0,25hon paccauTEIBAIOT IO hOpMyIIe
3 2

M, = hL +0,1 2| +0,016. (1.5)

on on
1.4 Tlpu nepenade momepedHo CHIBI He IO KPOMKE 3JIeMEHTa, a IO 9acTH BBICOTH! TOpIa
HOPMAIILHOE HANpsDKEHHE Oy, pacTATHBAlolee IpeBecHHy, YMHOXKAIOT Ha Ko3hduimenT 1,4.
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Pucynok H.1 — Cxema pacnpefe/ieHHs HaNpsKeHUiH 6y B IPHONOPHOii 30He 6a/IKH

NU.5 B tom cnydae, xorza ycnoeue (M.1) He BrImonHsAeTcs, HeoOXOmHUMa YCTaHOBKA
BKJICEHHBIX HJIH BBHHYEHHBIX cTepxkHeidl mox yrioMm B = 40° — 45° k BoJIOKHAM JIpEBECHHBI.
BenuuuHy I7TaBHOTO PAacTATHBAIOIIETO YCHIIMS, BOCIPHHHMAIOIIETO HAKJIOHHBIMH CTEDIKHAMH,
pacCUMTHIBAIOT IO opMyTe

N, =2(c,-0,8R,, )bh. .6)

BxiieeHHbIE MIM BBHHYEHHBIE CTEPXKHH JOJDKHE] YCTAHABIMBATEL C OJJMHAKOBLIM INAroM Ha
JUTHHE ONacHO# 30HEI, paBHOH 0,7/, OTCTOSIMEH OT OCH ONOPEI HAa PAacCTOSHHUH, PaBHOM /on.
ITepBEIii HAKIOHHEIH CTEPIKEHb TOKEH OBITH YCTAHOBIECH HA PACCTOIHUH X = Hon + 0,1/0n OT OCH
omopsl. JlmiHa aHKepOBKH cTepikHel He nonkHa ObITh MeHee 0,7hon/cosp.
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Ipunoxerue K

OcofennocTH NPOEKTHPOBAHAS AOMATHIX epM ¢ coeIHHEHHAMH B y3/1aX Ha
MeTaJJIH9eCKHX 3y04aThIX IIaCTHHAX

K.1 Pacuernas cxema momateix epM ¢ coequHEHHSME B y3nax Ha MS3II npeamonaraer
IIADHHPHOE 3aKpEILICHHE 3JIEMEHTOB PEINETKH K Hepa3pe3HbIM moscaM. CTEIKOBaHHE JIOCOK
II0SICOB 110 UIMHE — IaPHUPHOE, BHE 30HBI Y3JI0B KPEIUIEHHS PEIIeTKH.

K.2 Beicoty depm pexoMeHIyeTcs NpHHHUMATE He MeHee 1/5 mponera. Ilpu MeHbImei
BBICOTE (DEpM pacyeT He0OXOIHMMO BEBINOIHATE C YYETOM JHHEHHON MOJATIMBOCTH CTEPKHEH B
y3nax. [Ipu 5ToM B pacdeTe cle/iyeT y4HTHIBATH, YTO IPH YCHIIHAX, COOTBETCTBYIOIHX PACYETHOM
Hecymiell crnocobHOCTH coefMHEHHH, nedopMaliy cTepskHeH B y3/IaX coCTaBIBIOT 1,5 MM.

K.3 Ilosca ¢epM pacCUMTEIBAIOT KaK CXKaTO-H3THOaeMble M pPaCTSHYTO-H3rHOaeMble
3JIEMEHTBL. JJEMEHTHI DEINEeTKH JONMYCKaeTCs pacCMaTpHBATh KaK LEHTPaIbHO-CIKAThIE H
IeHTpalbHO-pacTAHyTEIe. Ocnabnenne cedeHus rue3namu ot 3yoseB M3I1 He yunTsIBaKOT.

K.4 Pacuetnas Hecymas cnocobHocTs coenuHeruit Ha M3II 3aBUCHT OT THHA IIACTHH C
3aaHHOM reoMeTpHue 3y6reB. BricoTa 3yObeB pexomenmyercs He 6oaee 12-KpaTHOM TONIMUHEL
IIacTHHEL TONMHA CTaNbHOM NIacTHHEI cocTaBiseT oT 1 mo 2 mMM. Pacdernyio Hecymyio
Cr0coOHOCTE COeMUHEHUH R ONpeAenstoT 110 pe3ynbTaTaM HCIBITaHuH 00pa3IioB ¢ KOHKPETHEIME
tumamu M3IT Ha 1 cM? HOBEPXHOCTH IUTACTHHEI, B 3aBHCHMOCTH OT YTJIa HAKJIOHA OCH TUTACTHHEI
K JEHCTBYIOIIEMY YCHJIMIO O M OT yIJla HAaKJIOHA OCH IUIACTHHEI K HAIPABIEHHIO BOJIOKOH
JIPEBECHHEI 3.

Benencteue pazmiuHo# nepdopalldy IUIACTHH IPH BBINTAMIIOBKE 3yOREB pa3HOI hOpMEI
pacueTHsle XapaktepucTuki M3II npu pactsoxennn Rp 1 cpese Rep IPH pa3THIHOM HallpaBIeHHH
YCHJIHS K OCH IIJIACTHH 0L OTIPENIEIISIFOT MO Pe3y IbTaTaM HCIBITaHHH 00pa3os.

K.5 Ycnorue npoyHocTy coefMHEHHH

N <2RF, (K.1)
rae N — HopMallbHOE YCHIIHE B CTEpIKHE;
R — pacueTHas Hecymas cIocobHOCTE coeuHeHNs Ha 1 cM?;
F — pacuersas miomanp noBepxHocTH M3II ¢ omHOH CTOpPOHBI CTBIKA, OmpenenseMas 3a
BBIYETOM INIOINAEH yJacTKOB IUIACTHH B BHJE IOJIOC IMHPHHOH 10 MM, IpHMEBIKarONTUxX
K JIMHHSM CONPSDKCHUS JIEMEHTOB (EpMEL
K.6 Vcnosue npounoctu M3I1 npu pacTsbxeHuR

N, =2R,b, (K.2)

rne Rp — pacueTHas HecyInast cllocOOHOCTH ILTACTHHEI Ha PacTsDKEHHE;
b — pa3mep IIaCTUHEI B HalIpaBJIEHUH, IepIEeHANKYISPHOM HaIlpaBlIeHHIO YCUHs, 0e3 yueTa
nepbopanuu.
K.7 Yenosue npounoctu M3II npu cpese
Q = 2chlcp, (K3)
rje O — CIBUTrarolee yCUiIne B y3ie;
Rep — pacyeTHas Hecymnas ciocoOHOCTE IUTACTHHEI Ha CPE3;
lep — IUTMHA cpe3a cedeHHs IUTacTUHEI 6e3 ydeTa nepdopanny.
K.8 IIpu coBMecTHOM IeHCTBUM HA IIACTHHY YCHUIHH Cpe3a M PACTSHKEHHS JOJIKHO OBITH
BBITIOJIHEHO YCJIOBHE
2 2
N |2 | <1 (K.4)

2Rb | | 2Ryl
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Ipunoxenne JI

Pacdyer 6a710K KOMIO3HTHOT0 cedeHHA HA HAKJIOHHO BKJIeeHHBIX aHKepax

JI.1 banky KOMIIO3UTHOTO CEYEHHMS BKIIOYAIOT JePERIHHbIE peOpa ¢ HAKIIOHHO BKJIEEHHEIMH
aHKepaMH ¥ MOHOJIATHYIO JKene300eToHHyIo IuTy (pucyHok JI.1).

a) 6) b
VAT IASTET ISP TS SAET AL AT ST ET IS TETIY # M
| NN N H \ ok Vv I
SN R . | Al s
r
B) . b . )
w Esvsmr—:s w 058, ,Si, S
N
< L T e KireeHsIi aneMeHT
Y MRS
- K i N( o \ e % /
= 5 Il | AN
I | NN N
=100

a — o6muii BHI; 6 — MoNepedHoe CedeHHe; 8 — FTeOMeTPHYeCKHe XapaKkTepHCTHKH II0NEPEYHOr0 CEUeHNU; 2 —
ornopHas 30Ha Ganku

Pucynok JI.1 — Banka KOMIIO3HTHOIO CeYeHH

JI1.2 PacgeT 6aJioK KOMIIO3UTHOTO CEUEHHS IIPOM3BOJAT IO IPEAENBHEIM COCTOSHHAM 1-H 1
2-# rpynim 0o ynpyroi cTaguu.

[Ipu pacdeTe KOHCTPYKIHH U COETHHEHHH CIIENYET yIUTHIBATE:

- K03} HUIMEHTE! HAIeXKHOCTH 110 OTBETCTBEHHOCTH Yn, IPHHUMAEMEIE COTTIACHO pasleny
10 TOCT 27751-2014;

- K03()(bHLHEHTE HAIEeKHOCTH [0 MaTepHaly: Io O€TOHY Ys, NMPUHHMAEMBIH COITIacHO
nyukty 6.1.11 CII 63.13330.2012; mo apmaTtype 7s, IpHHHMaeMEIA cornacHo myHkTy 6.2.8 CII
63.13330.2012; mo mpeBecuHe m, IPUHAMAEMBIH COrTIAacHO 6.2;

- K02¢GUIHEeHTH! YCIOBHH paboTH 3IeMEHTOB AEPEBAHHBIX KOHCTPYKIIHHA:

- M, IPHHEMAEMBIH CcOracHo 6.2;
- 6eToHa Ybi, IPHHAMaeMEIH corytacHo myHKTy 6.1.12 CII 63.13330.2012.

J1.3 XKenezoOeTOHHEIE IUTMTEI CIIeAyeT PACCIMTHIBATE 10 IPOYHOCTH H TPEIHHOCTOHKOCTH
coriacHo cootBeTcTBYRomMM pasaenam CII 63.13330.

J1.4 Tlpu ycTaHOBKe HaJ ONOpaMH ILTHTHI PACYETHOH CTEPIKHEBOH apMaTyphl YCHIIHS B
IUIATE ONpPEIEIIOT KaK B Hepa3pe3HoH xene300eTonHoH koHcTpykiuu cornacHo CII 63.13330,
JONYCKAIOMIEH  ImepepacrlpelieneHHe MOMEHTOB B  COOTBETCTBHH €  TpeboBaHMAMH
TPEIIMHOCTOMKOCTH. IIpH OTCYTCTBHM pAacdeTHOH CTEpKHEBOHM apMarypel Haa ONOpaMH
KOHCTPYKIIHS PACCYUTHIBAETCS KaK OJHOIIPOJIETHAs. ,

JI.5 Wzrubaroniye MOMEHTEI, YCHIHS H HaNpsDKEHHS B 3JeMEHTaX KOMIIO3MTHOH Oamxu
cieayeT B oOIIeM ciiydae OImpelelisTh CYMMHPOBaHHEM CHIOBBIX (haKTOPOB, BO3HHKAIONIMX Ha
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Pa3IMYHEIX CTATUIX H STanax paboThl, COOTBETCTBYIOIMX YCIOBHAM BO3BEACHHS H 3arpyKEHHA
KOHCTPYKIIHH.

g HaxOoKIEeHHA M3rHOArOIMX MOMEHTOB, CABHTAIOIIMX M OTPBIBAIOIIMX YCHIHH MEXIy
’xKee300eTOHOM M JlepeBOM, BHYTPEHHHX HalpsDKEHHH, a Taloke NpH ONpefeNeHHH oO0mmx
nedopMarmii pabota 6eToHa IpPHHUMAETCS, KaK IPaBHII0, YIPYTOi, HE3aBUCHMO OT BEIMYHHEL B
3HAKa HanpskeHHH B OeToHe; mon3ydecTh OeTOHa HEOOXOMHMMO yIHTHIBATE B COOTBETCTBHH C
nonoxerusmu CIT 63.13330.

ITpu pacuerax Ha ycanky OeTOHa pa3rpy KaroIllee BIMSHHE YCAIKH HE YUHTHIBAIOT.

J1.6 B pacdeTrax KOMIIO3UTHEIX 0anoK, BEIIOMHAEMBIX B IPENOI0KEHHH yIPYroil paboThl
beToHa, ClienyeT HCIIONb30BaTh KO3(GGHUIHUEHTH IpUBEIeHAS K JPEBECHHE N FeOMETPHYECKHX
XapaKTepHCTHK NONEPEUHBIX CeUeHHH 3THX OaJloK

n= ﬁ x GIL1)
E
a
rae Ep —Monyns nehopMaIiy ¢xaToro 6eToHa;
E; — MOIyIB YIPYTOCTH APEBECHHEI BJIOJE BOJOKOH.
BricoTy nepeBsHHEOTO pebpa NPHHAMAIOT PaBHOM:
- (1/15-1/25)I — mns pa3pe3HbIx 0aloK;
- (1/20-1/30)! — nns Hepa3pe3HbIx Oanok, rue / — nponet bamok.
Tommuny xene300eTOHHO#M TUIMTH npuHuMaroT paBHoM oT 80 mo 150 mMM. Yrom HakimoHa
BKJIEEHHEIX aHKepoB o = 30° —45°,
PaccTosiHAS MeKIY OCSMH BKJIEEHHBIX aHKEpPOB BIOJNH BOJIOKOH (pucyHok JI.1) ciemyer
IpHHUMATh HE MEHee:
- 81 =14d mpu a. = 30°;
- 81= 10d mpu a. = 45°.
Paccrosiue OT OCH aHKepa JO TopIla II0 HaIpaBJIEHHMIO BOJIOKOH CleIyeT NMPHHUMATh He
MeHee 5d.
PaccTosHMS B HapaBlIeHHUH IOIEPEK BOJIOKOH ClIeAyeT IPHHIMATE:
- 82 > 3d — MexXIy OCSIMH aHKEDPOB;
- 83 > 2d, 5o He MeHee 30 MM — OT OCH aHKepa 10 KPOMKH.
PacueTsl cienyeT BBINOJHATE HCXOAS M3 TIMIOTE3Bl IUIOCKHX cedeHMil, 0e3 ydera
IOJATIHBOCTH [IBOB 00BEIMHEHUS NEPEBAHHON H kee300eTOHHOM JacTeH.
JI.7 PacdeT BEIIOIHAIOT B ABE CTAIHH:
- 1-s cragus — pacdeT fepeBSHHOrO pedpa Ha Bec XKelne300eTOHHOM ILIUTEHI;
- 2-5 cTaJ|sA — pacyeT Ha MIOCTOSIHHBIE U BpEMEHHBIE HarPY3KH.
J1.8 Hanpsbxenus [0 HEXHel rpaHu JepeBIHHOTo pebpa IpoBepsIoT 1o dopmyne
Onp = Cupl + Gap2 < Rp, (J-.[Z)

THE Oy = M, _ HampsbkeHue B pebpe Ha 1-# cTaguy;
ap
M, "
Gp2 = 7 HanpspKeHue B pebpe Ha 2-H cTaguH;
p
M — u3rubaromuii MOMEHT OT Beca JKeNne300eTOHHOH ITHTEI;
M, — uarubaromyii MOMEHT OT pacdeTHOM Harpy3ku (KpoMe Beca XKele300€TOHHOH MINTEI);
Wp — MOMEHT COIIPOTHBIIEHHS IEPEBIHHOTO pebpa;
Wop = % — MOMEHT COIPOTHBIIEHHS KOMIO3UTHOTO CEYEHHS, IPUBENEHHOTO K JIDEBECHHE;

y — pPacCcTOSHHUE OT HEHTPANEHON OCH IIPUBEIECHHOTO CEYEHHMS 110 HHXKHEHN rpanu 6anky.
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J1.9 HanpsbkeHHS 110 BepXHEH IpaHH Xelle300e TOHHOH IUTHTHI IPOBEPSIOT N0 hopMye
Mo/ W.np < Rb, (J13)

raie Wp.np — MOMEHT COPOTHBIICHHS KOMIIO3HUTHOTO CEYEHHs, IPHBEACHHOTO K OETOHY;

Rj — pacueTHOe conpoTHBIeHHEe DeTOHA OCEBOMY CHKATHIO.

JI.10 PacueTHyro IMpHHY >ee300eTOHHOM IUIMTEI NPHHHMMAIOT PABHOM pPacCTOSHHIO
Mexny pebpamu, HO He Gomee 1/6 mpomera. Ilpm Tommuue rmmatel MeHee 1/10 BEICOTHI
KOMITO3HTHOH 0anku pacuyeTHyIO INMpPHHY CBeca NPHHHMAIOT He Oonee 6-KpaTHOM TOJIIMHEI
IUTHTHL

JI.11 TpebGyeMoe 4ucI0 HAKIOHHBIX METJIERBBIX aHKEPOB OIPENEIIOT U3 pacyeTa Ha CABHT
[0 IUTOCKOCTH CKAalBIBaHMS IUTHTHI W pebep M3 YCIOBHs HPOYHOCTH AHKEPOBKH B O€TOHE H
JIPEBECHHE.

JI1.12 Hecymiyro coco6uocts T, kH, oqHOM BeTBH IeTeBOro aHKepa Ha CIBHI B OeToHe
OIIpeNeNistoT 110 hopMye

T < F,R, cosa+100d% (R, sina., (J1.4)

rue F, — Imiomans IIOIIEPEYHOTO CEYECHHA aHKEPa, CMz;

Ra — pacueTHOe COIPOTHBIIEHHE MaTepHala aHKepa Ha PacTsKEHHE;
d — HOMHHAJIBHEIM TaMeTp aHKepa, CM;
Ry — pacueTHOe CONpOTHBIEHKE HeTOHA Ha OCEBOE CKaTHe (IPU3MEHHAs IIPOYHOCTE).

JI.13 Hecymyio cmoco6HOCTH ONHOH BETBH IETJEBOTO aHKepPa Ha BBIIEPTUBAHHE B
IpeBecHHe ompenenstoT mo dopmyne (66), xoropas HoJDKHA OBITE He MeHee HecyIler
CII0COOHOCTH OIHOI BETBH NMETIEBOTO aHKepa Ha CIBHT B HETOHE.

JI.14 Tpebyemoe 4HCII0 HAKIIOHHBIX IIETIEBEIX aHKEPOB OIpeAendeTcs no Gopmyne (25).

Hecymy:o crnocofHOCTE 110 MONIepedHOH CHile KOMIIO3HTHOTO CEYEHHS CIEeNYeT IPUHAMATE
paBHO# Hecyeit CIocOOHOCTH IEPEBAHHOTO CEUCHHS.

JI.15 Onmnpexnenenne OporubOB BHIONHAIOT KaK JUIA COCTaBHEIX Oalok ¢ Y4eToM
[IPUBEIEHHOTO cedeHus U Ko3huimenTa kx K MOMEHTY MHEpPITHH HOIIEPEIHOro cedeHus Oanku,
YVUHTHIBAIOIIETO HOAATIMBOCTS HAKJIOHHO BKIICCHHBIX aHKEPOB, KOTOPBIH CIIEAyeT IPHHHMATh
paBEBEM 0,9.
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IIpuaoxenne M

OcobennocTH NPOEKTHPOBAHHUSA JII’IH?.DOG[JR?-HBIX Cl]8pM Ha BKJICCHHBIX CBHA3HAX

M.1 Jlunzoobpaszusie dhepmel BemonHstoT u3 JK ¢ kpuBomuHeHHBIM(M) HOsScOM(aMHu).
®epMEBI MOTYT OBITH AE€pPEBSHHBIMH 1 METAILIOIEPEBIHHBIMH.

Bricota depmel B cepemure npoineta: (/9)L < H < (1/6)L.

PexoMenmyeMble mpoJieThl TakuxX ¢pepM cocraissioT oT 18 1o 100 M.

M.2 Co6opnrle nmuH3000pazHbIE (EPMBI MOIYT COCTOATHL H3 HECKOJBKHX OTIPAaBOYHEBIX
MapokK. PacrnonoxkeHne YyKpYIHHTEILHBIX Y3IIOB CIEIYET ONpPEAENATh TPAaHCIOPTHLEIMH H
TEXHOJNOTHYeCKUMH TpeOoBaHMAMH. B HIDKHEM Iosice CIIEAyeT paclojararb MHHHMAaIbHO
BO3MOXXHOE KOJIMYECTBO CTHIKOB.

M.3 ®epMBI MOTYT HMETh JKECTKHE Y3IIBI CONPSIKEHHS KaK B ONOPHBIX y37aX, TaK H, IIpH
HEeoOX0IHMOCTH, II0 JIHHE IIOSICOB.

M.4 DiieMeHTHl pelIeTKH CIeAyeT pacroiarats mox yriaoM ot 30° mo 60° k BepTHKamH.
Kpemnenue pemerky K noscaM clefyeT OCYIIEeCTBIATE IIPX IIOMOIIH HareJled HiId Ha BKICeHHBIX
CTEPIKHAX.

M.5 OmnopHble y31sl JTHH3000pa3HbX (epM SBIEOTCA Haubolee HArpY)KEHHBIMH H
OTBETCTBEHHEIMH. [IpH KeCTKOM CONPSDKEHHH IOSCOB HX CIIETYeT IPOEKTHPOBATL HA HAKIOHHO
BKJIEEHHBIX cTepxHsX (pucyHok M.1). Heobxomumoe umcino BKIEEHHBIX CTEPKHEH ONPENEIIIOT
PACYETHBIM ITYTEM.

Pucynox M.1 — Cxema onopHoro y3jia JJHH3000pa3Hoi ¢epmbl

M.6 PacueT depMbI HEOOXOAMMO OCYIIECTBIIATE C YIETOM CIEAYIOIIMX 0COOeHHOCTEH:

a) yCHIHMS B IIOscax CIENYeT ONpPENEATh M3 YCIOBHA MX HEpAa3spe3HOCTH; CIEHyeT
VUMTBHIBATh HM3rHOalolHe MOMEHTEHI, BO3HHKAIOIIHE B OINOPHBEIX Y3llaX, BBIIOJHEHHEIX Ha
HaKJIOHHO BKJIEEHHBIX CBS35X;

6) YCHIIHS B pelneTKe TOMyCKaeTCs ONpPeeNIsaTh U3 YCIOBHS INAPHUPHBIX Y3JI0B CONMPSKEHHS
€€ DIIEMEHTOB C II0SCaMH.

M.7 Omnopuble y37bl JTHH3000pa3HEIX (epM ABILIOTCS HauOojlee HATPYKEHHBIMH U
OTBETCTBEHHBIMH. [IpH KECTKOM CONPSDKEHMH IIOSCOB HX CIENyeT IPOEKTHPOBATh HA HAKIIOHHO
BKJIEEHHBIX CTEPKHX.

Uc10 BKJIEEHHBIX CTEPIKHEHR Mc OIIPEAEISIOT Mo Gopmye
ne=Nc/ T kcp cosa, (M.1)

rae N — ycuime CIBHUra IO IIOCKOCTH CIUIAYMBAHHA BEPXHETO H HHIKHETO I105COB;
T — HecyImas crocoOHOCTE BKIEEHHOro cTepikHs (cM. 8.41);
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0 — YTOJI HAKJIOHA CTep KHEH K IUIOCKOCTH CIUIauMBaHHUs, HasHavaeMsli B npezenax ot 30° 1o
50%
ke.p — K03 DHIIHEHT COBMECTHOCTH pabOThI BKIIEEHHBIX CBA3EH.

I[Ipu paBHOMEpHO# paccTaHOBKe CBs3ei kep paseH 0,8, mpu paccranoBke He MeHee 30 %

KpafHMX K OIIOpe CBsi3el B BHIE 2 BKIIEEHHBIX CTEPXKHEH 0 IMHpHHE ceYeHus Acp paseH 0,85.
M.8 [Tnomaaky crjlaydBaHys BEPXHETO H HIDKHETO II0SICOB CIEAYET IPOBEPATE Ha CMATHE

O] YTJIOM Y K BOJIOKHaM 110 Gopmyiie

(NSiIlB =+ QCOSB)/(blC) + Nc tga/(nc bSlkc_p) = Rcm;y, (M.2)

rae N u Q — npoJIoibHas | IoNepedHas CHIBI B BEpXHEM II0SCe B 30HE CIUIa4MBaHMU;
B — yron HakJI0Ha OCH BEPXHET0 MOsCa B 30HE CIUIAYMBAHHUA K IJIOCKOCTH CIIJIaYHBaHH;
b — mmpuHa cedeHUs HepMs;
51 — IlIar BKJIEEHHBIX CBS3EH;
Rewmy — pacyeTHOE CONMpPOTHBIIEHHE IPEBECHHEl CMATHIO IIOX YITIOM Y K BOJIOKHaM,
onpenemsieMoe 1o popmyie (5);
Y — OoNBIIHI M3 YIJIOB HAKIOHA IUIOCKOCTH CIUIAYHBAHHS K BOJIOKHaM BEpPXHEro M
HHDKHETO MOSICOB.
Ecnm ycnoBue He BEBIIOJNHEHO, CIEAYeT YBEIWYHTH INAr CBA3€H HIIH YCHIHTL APEBECHHY
CTEpIKHAMH, BKIIEEHHBIMH NTEPIEHAMKY/ISIPHO IUNIOCKOCTH CIITaYHMBaHHUA.
- Illar BKJIEEHHBIX CTEPIKHEH YCHIICHHA S1y CIAEAYET ONpeensTs ¢ yaeToM 8.39 mo dopmyne

Sy = T/(b(n oMY — RCM,‘Y) s (M3)

rae T’ — Hecymas CrmocoOHOCTh BKIEEHHOT0 cTepkHA ycuinenus (8.41).

M.9 C6opHsie GhepMBI MOI'YT COCTOSTE H3 HECKOJIBKHX OTIIPaBOYHBIX Mapok. PacronoxeHne
VKPYIIHHTEIBHBIX ~Y3JIOB CIEAyeT ONpeleNATs TPAHCHOPTHEIMH H TEXHOJIOTHYECKHMH
TpebopaHUsMHU. B HIKHEM Iosice clefyeT pacmojaraTb MHHMMAaJIbHO BO3MOXKHOE KOJIHMYECTBO
CTBIKOB. '

M.10 CTBIKH BepXHEro mnosica ClIefyeT KOHCTPYHPOBATh ¢ Ilepeladell OCEBBIX YCHIHH Ha
TOPLBI  3JIEMEHTOB  IIOCPEJCTBOM  IIonMMepOeToHa, 00ecIedMBarOmero paBHOMEPHOE
pacnpezeseHye HalpsDKeHUH 0 BEICOTe IOIEPEYHOTO CEUEHHUS.

M.11 PacTssHyTEIe W CXKaThle CTBIKH IIOSCOB JOJDKHBI OBITH pacCUHTaHBI Ha MOHTa)KHbBIE
YCHIIHS NIPH KaHTOBKe ¥ nonbeMe ¢epM. OHM IOIDKHEI 0051a1aTh JOCTATOYHOH JKECTKOCTHIO H3
IUTOCKOCTH ¥ BOCIIPHHHMATh YCHIHS 0OpaTHOrO 3HaKa.
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IIpnnoxenne H

KoHcTpyKIHOHHBIE MePBI 32IIHTHI JePeBAHHBIX KOHCTPYKIHIA

H.1 TIpumep 3amutsl KK oT yBnakHeHHMs M OHMOpaspyIlIeHHS B MECTax IepecedYeHHi
OrpakIArOMIAX KOHCTPYKIHE (CTeH, NepeKphITHH, IMOKPHITHIL) NpencTaBieH Ha pucyHkax H.I,
H.2.
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a — ¢ yTeIUIeHHEM 3230pPOB [UIHTHEIM YTeIUTHTeNeM; § — TO iKe, 3ATHBOYHEIM NeHononHypetatoM (IIITY);

6 — C BEHTHUJIHPYEMEIM 3a30p0OM

I — HapyxHas cTeHa; 2 — Hecymad KIIK; 3 — rnarou3onauioHHbIH 6aHax; 4 — IOBEPXHOCT, 06paboTaHHasn

aHTHCENTHKOM; 5 — cnapeHHas Hecymas KJ{K; 6 — BKiIeeHHBI MeTAJUTHHECKH I CTepiKeHb; 7 — NEPeBAHHEI Opycok

ceuenneM 40x40 MM; § — MOHTaKHAA NeHa; 9 — IWIMTHELH yTeInTeNs; /0 — 3anurouHblii ITNTY; 11 —
CaMOKIICIOMAnACs IrepMeTH3HPYIOMmAs NeHTa; /2 — HAlENbLHHK

Pucynox H.1 — Y3nsl nepecedenns Hecymeii K/IK napyxHoii cTeHBI 0TAIIHBAEMOT0

3MaHHA
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1 — HapyxHas cTeHa; 2 — cnapeHHas Hecywas KJIK; 3 — BcTaBka; 4 — BRIEEHHBIH METAILTHYECKHI CTEPKEHE; J —
TIOBEPXHOCTh, 00paboTaHHast aHTHCENITHKOM; 6 — BJIarOH30IALHOHHEIH 6aHnax; 7 — MOHTaXHas neHa; § — IUIMTHEIH
YTEIUIUTENb; 9 — HAaIEIbHUAK

Pucynok H.2 — Y3eu (B mnane) nepecedenus Hecymeii K/IK cnapennoro cestenus
HAPY/KHOMH CTeHBI 0TANIHBAEMOr0 31aHHS ¢ BeHTHIHPYeMBbIM 3a30p0M
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IIpunoxenne I1
IIapameTpsl mypynoB H riyxapei

[1.]1 B HacTosimeM NpHIOXKEHHH IIPHUBENEHBI KOHCTPYKLHS H pasMepsl HIypyIoB, B TOM
YHCIIe TITyXaped — IMypyIoB ¢ INeCTUTPaHHOM roJoBKoi (pucyHok II.1).

a

a— rIyXaps; 6, 6, 2 — ITyPYIIBI ¢ IOAYKPYTJIOH, NOTAHHOMN M MONYIOTaiHON roJI0BKaMH
Pucynox I1.1 — banka KOMIO3HTHOIO Ce4eHHS

I1.2 Pe300BYI0 9acTh IIYPYIIOB H3TOTOBILIIOT IMIMHPHYECKOH HIT KOHHIECKOH, KOTOpasd

IOJDKHA MMETh Ha KOHIIE 3a0CTPEHHYIO dacTh (OypaBumk). JIns MIypyImoB HapyXKHEIH IHAMETP
pe3s6bl, a ¢ KOHHYeCKOi pe3pO0BOH YacTEI0 HAHOONMBITHE HAPYKHbIH AHaMeTp pe3bOBl HOJDKEH

OBITH paBeH HOMHHATBHOMY JMaMeTpy LIypyma.
I1.3 KOHCTpYKTHBHEIE IIapaMeTphl BUHTOB NpuBeeHs! B Tabnuue [1.1.
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IIpuaoxenue P

OcHoBHBIE ﬁyKBEHHLIe 0003HAYeHHS

Tabauma P.1
O6o3HaveHne | Hanmenopanne
VYewns oT BHENIHMX HAarpy30K H BO3AEHCTBHI B MONEPEYHOM CEYEHHH 3JIEMEHTA
M Wzrubarommii MOMEHT
N [TpononsHas cuna
(0] ITonepeynas cuna
XapaKTepUCTHKHY MaTepHaJIOB
Ry PacueTHOE conpoTHRIEHHE APEBECHHEI H3THOY BIOJE BOJIOKOH
R. PacueTHOE CONpOTHBIIEHHE IPEBECHHBI CKATHIO BIOJIb BOJOKOH
Ry PacueTHoe conpoTHBIIEHHE IpeBeCHHBI pacTHKEHHIO BIOJIb BOJIOKOH
R PacyeTHOE CONpOTHBICHHE APEBECHHEI CMATHIO BAOJEL BOJIOKOH
Rex PacuerHoe conpoTHBIIEHHE APEBECHHBI CABHIY BAOJb BOJIOKOH
Reoo PacueTHoe conpoTHBIEHHE OPEBECHHBI CKATHIO ITONIEPEK BOJTOKOH
Rpoo PacueTHoe cOpOTHBIIEHHE IPEBECHHE] PACTDKEHMIO MOMEPEK BOJOKOH
Reuso PacueTHOe CONPOTHRIIEHHE APEBECHHEI CMATHIO MONEPEK BOJOKOH
RPy PacuyeTHOe COIPOTHRIIEHHE APEBECHHEI CKAJIBIBAHHIO BIOJb BOJOKOH
Reoo PacueTHOE CONPOTHRIEHHE APEBECHHEI CABUIY TONEpeK BOJIOKOH
R PacueTHOE COMPOTHBIIEHHE APEBECHHEI CMATHIO IIOJ YTJIOM K BOJIOKHAM
R PacueTHOe CONPOTHRIIEHHE PEBECHHEI CIBHUTY O] YTIIOM K BOJIOKHAM
Rpp PacueTHOE conpoTHBIEeHHE QaHEPhl PACTLKEHHIO B INIOCKOCTH JIMCTA
Rye PacyeTHOe conpoTHelieHHe (haHeph! CKATHIO B IUIOCKOCTH JIHCTA
Ryu PacueTHoe conpoTuBneHHe GaHepsl H3rHOY B INTOCKOCTH JIHCTA
Ry.ex PacuetHoe conpoturneHue (haHeprl CKANEIBAHHIO B INIOCKOCTH JIHCTA
Rocp. PacuetHoe conpoTuBnenue daHepsl cpe3y NepHeHAHKYISIPHO IUIOCKOCTH JIHCTA
Ry PacuetHoe conporuBieHue (aHepsl CKATHIO NePIeHIHKYIIPHO TUIOCKOCTH JIMCTA
Ry eno PacueTHoe conpoTuBneHne haHepsl CMATHIO NEePIeHIUKYIAPHO ITIOCKOCTH JIMCTA
R PacyeTHoe conpoTHBIEHHE APEBECHHEI OJHOHATPABRIESHHOTO IINOHA H3THOY BIOJE
BOJIOKOH
RS PacueTHOE cOnpoTHBIICHHE ApeBeCHHB! OJHOHANPABIEHHOIO IINOHA CKATHIO BIOJb
BOJIOKOH
RE PacueTHOE COMPOTHBIIEHHE APEBECHHBI OMHOHATIPABIICHHOT'O IIIOHA PACTSHKEHHUIO
BJI0JIb BOJIOKOH
R PacueTHOe conpoTHBIeHHE IpPEeBECHHBI OHOHATIPABIEHHOTO IIIOHA CMATHIO BIOJb
BOJIOKOH
RE PacueTHoe conpoTHBIEHHE APEBECHHBI OJJHOHANIPABIEHHOIO ITIOHA CABHIY BIOJE
BOJIOKOH
FEo E Moayns yIpyrocTH ApeBeCHHBI H haHephl BIOJIb BOJIOKOH
Eoo Mopyne ynpyrocTu ApeBecHHBI H (haHephl onepeK BOJIOKOH
Eo Monyas yrpyrocTH haHepsl
E Mopyne ynpyrocTH ApeBecHHbI B pacdeTaX HECYIHX KOHCTPYKLMH (KpoMe omop
JIDII) Ha ycTOHYMBOCTE H 11O Je()OPMHPOBAHHO# cXeMe
E Mopnyns ynpyrocTd ¢aHepsl B pacyeTax HeCyIIHX KOHCTpYKUHH (kpome omop JIDII)
Ha YCTOMYHMBOCTE U IO e OpPMUPOBAHHOH CXEMe
Gogo, G Mopayne caBura ApeBeCHHBl OTHOCHTENIBEHO OCEH, HalpaBIeHHEIX BOME H ITOTNPEK
BOJIOKOH
Go Monyns cnBura GaHepel
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G, Monyne cigura ganephl B pacyeTax HecyIMX KOHCTpYyKIuii (kpome onop JIDIT) Ha
YCTOHYHMBOCTE M 110 AedOpMHpOBaHHOH cxeme
V50,0 Koadduuuent IlyaccoHa qpeBecHHBI NONEpeK BOJIOKOH NPH HANPHKEHHAX,
HanparJIeHHBIX BIOJE BOJIOKOH
V0.90 Kosddunuent ITyaccona ApeBecHHEI BJOJb BOTOKOH NPH HANPsDKEHHAX,
HAIpaBIEHHBIX NOTNIEPEK BOJIOKOH
Vi Koadpumment Ilyaccona daneps
m Kosdduiment npueeneHus K IpeBECHHE
Ma KoadduimenT, yIHUTHIBAOIIKH BIHIHHAE POIMTKH aHTHIHPEHAMH
ms KoshhHIMeHT, YIMTHIBAIOIIHI BEICOTY CeUeHH
My KosdhduipeHT ycnoBuii 3KCIUTyaTallii KOHCTPYKLMH
s KoadhuupeHT, YUHTHIBaOUIMHA paguyc KpHBH3HEI
Hiy KoadduumeHT, yUMTEIBaIOIIMH JNTMTENLHYIO HATPY3KY
Hin KoadduiHeHT, YUHTEBAIOUIME BpeMs JUINTEIBHOCTH HATPY3KH
Mo Koadduumenr, yunrsiBaromuii ocnabaeHns ce4eHUs pacTAHYTHIX H H3rnbaeMeIx
3JIEMEHTOB
My KoadduuueHT nepexosa A1 pacHeTHBIX CONPOTHBISHHH COCHBI K
COOTBETCTBYIOILHMM BETHUYMHAM IPYIHX NOPOI APEBECHHEI
Mea KoadduiieHT, y9HTHIBAIOLIUA TONIHHY CIOS
Mec KoadduuuenT, yIUTHIBAIOUIHHN CPOK CIyKOEI
Hiy Kosdduiuuent TemnepaTypHBIX YCJIOBHI
T PacueTHas Hecyas crnocoOHOCTE CBA3U
T'eoMeTpHyecKie XapaKTepUCTHKH
F Tlnomaznps monepedyHoro ceyeHus JeMeHTa
Fhacu Pacuernas [uioImane NONEPEeYHOro CeYeHH 3J1eMEHTa
Fir IInouaas nonepeyHoro ceyeH s JIEMEHTa HETTO
Fosp TInoumans NONEPEUHOro CeYeH s dJIeMeHTa OpyTTO
Fou PacueTHag mioimane CMATHS
Fex PacyeTHas mnomange CKaTsIBaHH
b 11TipHHA TIONepeYHOTro CeYeH s
d HoMuHaIBHBIH qHAMETp CTEpKHEH apMaTypHOH CTaly, aHKepoB, O0ITOB, rBO3NEH,
OTYPYTIOB H Ap.
h BrlicoTa nonepeyHoro ce4eHus
I MoMeHT UHEPLHH NIONepedHOoro CEUeHH s NeMEHTa
I MOMEHT MHEPIIMH IIONIEPEYHOro CeueHUs 371eMeHTa HeTTO
Isp MOMEHT MHEPIHH IONEPEYHOro CeueHus 3neMeHTa 6pyTTo
Inp ITpuBeIeHHBIH MOMEHT HHEPLIHH TTONEPEeYHOro CeYEHH s 1EMEHTA
! ITponer, miKHa 37eMeHTa
Io PacyeTHas AIHHA 37€MEHTa
o JuHa romanky CMATHS
¥ Pamuyc MHepLUHU ceYeHHs
S CraTHuyecKHit MOMEHT ITONEPEYHOI0 CEYEHHMA ANEMEHTA
S'sp CraTtHyeckuit MOMeHT OPYTTO CIBHraeMOH YacTH NONEPEYHOro CeYeHHs 3JIEMEHTA
W MOMEHT CONMPOTHBJIEHHS ITONEPEYHOr0 CeUeHHs NIEMEHTA
Woacu PacueTHbIif MOMEHT CONIPOTHUBJIEHHS [IONIEPEYHOro CEYeHH 3NIeMeHTa
Wep TTpHBeneHHBIA MOMEHT CONPOTHRIIEHH MONEPEeYHOr0 CeUeHH s JIEMEHTA
ITpoure OCHOBHBIE XapaKTepHCTHKH
g KoadduimeHT, yIHTHIBaIOMMIA JONOIHHTEILHBIA MOMEHT OT NPOJOIBHOM CHITEI
BCIIEJICTBHE MPOruba ajeMeHTa
[0 KoadduirneHT npogonbHoro uaruba
A I'uOKOCTh 37eMeHTa
f ITporu6 sneMeHTa
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