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cBO[M NPABUII

ODEPEBAHHBIE KOHCTPYKLU U
Timber structures

AKTyanuaupoBaHHas pegakums
CHwI1 11-25-80

Jara BBenenns 2011-05-20

MpeaucnoBue

e u npuHunmnel crasgaprusauuu B Poccuiickon ®enepanuu ycraHoBieHbl DenepanbHbIM
3akoHOM OT 27 nexabpst 2002 r. N 184-@3 "O TeXxHHMYECKOM peryiupoBaHUM', a TpaBmia pa3paboTKH -
nocranoBienueM [IpaButenbctBa Poccuiickoit @enepanuu ot 19 Hoa6ps 2008 r. N 858 "O mopsnke
pa3pabOTKU U YTBEPIKIICHHUS CBOIOB MPaBUII'".

CBefieHHs1 0 CBOJIE IPABUII
1 UCITIOJIHUTEJIN - THUUCK um. B.A.Kyuepenko - uacruryr OAO "HUL] "Crpourenscro"
2 BHECEH Texan4eckum komuteToM 1o cranfaptuzammu TK 465 "CtpouTenscTo"

3IIOAI'OTOBJIEH k yrBepxkaeHuto JlemapTaMeHTOM apXUTEKTYphl, CTPOUTEIBCTBA U
IpPafOCTPOUTENBHON OJUTHKU

4 YTBEPX/IEH npukazom MuHuctepcTBa pernoHainbHoro passutus Poccuiickoit ®enepauuu
(Munperuon Poccun) ot 28 nexa6ps 2010 r. N 826 u BBeaeH B aeiicteue ¢ 20 mas 2011 r.

S3APETMCTPUPOBAH ®enepanbHbIM areHTCTBOM 10 TEXHUYECKOMY PETYJIHPOBAHUIO U
metposorun (Poccrannapr). [lepecmotp CIT 64.13330.2010

Ungpopmayus 06 uzmenenusix Kk Hacmosiuyemy ceo0y npasul NyOIUKYemcs 8 ence200H0 U30a8aemom
ungopmayuonnom ykaszamene "Hayuonanvuvie cmandapmoi”, a mexcm usmMeHeHuu U NONPABOK - 8
excemMecsiuHo Uuz0asaemvix uHgopmayuonuvlx ykazamensx "Hayuonanvnvle cmanoapmul”. B cayuae
nepecmompa (3amenvl) UMY OMMEHbl HACMOAWE20 C800d NPABUNl COOMEemcmeyruee y8eooMieHue
Oydem onyOIUKOBAHO 8 eXCeMeCcAyHoO U30asaemom ungopmayuonnom ykazamene "Hayuonanvhoie
cmanoapmut”. Coomeemcmsyrowas uHgopmayus, yeeooMieHUe U MeKCMmbl pasmMewaomcs maxice 8
UHGDOPMAYUOHHOLL cucmeme 00uje2o NoIb308aHus - Ha oguyuarbHom cavme paspabomuuxa (Munpezuon
Poccuu) 6 cemu Hnmepnem

BBepeHue



Hacrosimuii cBOl mMpaBUil COCTABIEH C IENBIO0 TOBBIINICHUS YPOBHSI OE30MACHOCTH B 3IaHUSX U
COOPYKEHMSIX JIIOJIed M COXPAaHHOCTH MaTepHalbHBIX ILIEHHOCTeW B cooTBeTcTBHHM ¢ DenepanbHbiM
3akoHOM OT 30 nexabps 2009 r. N 384-@3 "Texnuueckuil periaaMeHT O O€30MacHOCTH 3AaHUN U
coopykeHuii", BeIoHeHUs1 TpeboBanuit denepanpHoro 3akoHa ot 23 HosO0ps 2009 r. N 261-d3 "O6
IHEProcOEPEeIKEHUN U O TMOBBIIMICHUN JHEPTeTUYECKOW 3(PPEKTUBHOCTH U O BHECCHHHM HM3MCHCHHI B
OT/ICJIbHBIE 3aKOHOJaTenbHble aKThl Poccuiickoil ®enepauuu, MOBBIIMIEHUS YpPOBHS TapMOHHU3ALUU
HOPMATUBHBIX TpPEOOBaHHWI C EBPONCHCKUMU M MEXIYHAPOJAHBIMU HOPMATHBHBIMU JIOKYMEHTAMH,
MPUMEHEHUS €IMHBIX METOJIOB ONPEENICHUs SKCILTyaTallMOHHBIX XapaKTEPUCTUK M METOJOB OLIEHKH.
YuuteBanuch Takke TpedoBanus PenepanbHoro 3akoHa ot 22 uroins 2008 r. N 123-03 "TexHudeckuii
periaamMeHT o TpeOOBaHUAX MOKapHOW 0e30macHOCTH" M CBOJOB MPAaBHJI CUCTEMBI MPOTHBOIIOXKAPHOM
3aIlUTBHI.

PaGora BemmonHeHna: nabopatopueil nepeBsHHbIX KoHcTpykumit [ITHUMCK um. B.A.Kyuepenko -
unctutyta OAO "HHUIL CrpoutenbctBo": kana. TexH. Hayk A.A.lloropenbieB (pykoBOIUTENb
pa3paboTKM), 3aCl. esAT. HAyKd U TeXHUKU PD, n-p texH. Hayk, npo¢. JI.M.KoBanpuyk, I-p TexH. HayK
C.b.TypkoBckuii, kanaunatel TexH. Hayk W.ILIIpeoOpaxenckas, FO.FO.CnaBuk, A.J[.Jlomakus,
B.H.3urepu-Koph, umxenepst M.A.Gunumonos, [1.H.Cmupnos, [[.C.Cononunsid, A.B.®eauenko, npu
ydyacTuu J-pa TexH. Hayk, mpod. .K.ApnenunoBa (MI'CY), m-pa Ttexn. nayk, npod. E.H.Cepora
(CIIOI'ACY), n-pa texH. Hayk, pod. A.f.Haituyka ("Uuctutyr benHUUC" - HTLI).

1 O6nacTb NnpyuMeHeHus

1.1 Hacrosiiuii cBOA TpaBUJl pPACIpOCTPAHSIETCS Ha METOAbl IPOEKTHUPOBAHUS U pacuera
KOHCTPYKIMK W3 LETbHOW M KieeHoW ApeBecuHbl (nmanee - JIK), mpumeHsiemMbix B 0OIIECTBEHHOMH,
KWIMIIHOW, TPOMBIIUICHHON U APYTUX OTPACISAX CTPOUTEIbCTBA.

1.2 HopMmbl HE pacrpoCTpaHSIOTCS Ha TpoekThpoBanue JIK THIpOTEeXHHUYECKHMX COOPYKEHUH,
MOCTOB, ()YyHJaMEHTOB U CBail.

1.3 Ilpu mpoeKTUpOBaHUU JEPEBSHHBIX KOHCTPYKILUM cleayeT MperycMaTpuBaTh 3allUTy UX OT
YBJIQKHEHUS, OMOMOBPEXKIEHUS, OT KOPPO3UU (i1 KOHCTPYKIMH, AKCIUTyaTUPYEMBIX B YCIOBUSX
arpecCUBHBIX Cpell) B COOTBETCTBMM C HOPMAaMU [0 TPOEKTHPOBAHUIO 3allUThl CTPOUTEIBHBIX
KOHCTPYKILUK OT KOPPO3UHU U OT BO3ACUCTBUS OTHA B CIIydae Ioxapa.

1.4 [lepeBsiHHbIE KOHCTPYKIMHU JIOJDKHBI YAOBIETBOPATH TpeOOBaHUSAM pacyeTra M0 HecylleH
CIOCOOHOCTH (TepBasi Tpynna NpeAesbHBIX COCTOSHUM) U 1Mo jaedopMaiusM, HE MPensITCTBYIOLIMM
HOpPMaJbHOW OJKCIUTyaTalluu (BTOpas Trpylnna NpeaeibHbIX COCTOSHUN), C YYE€TOM XapakTepa u
JUINTEIBHOCTHU AEUCTBUS HArPy30K.

1.5. JIK cnenyer mpoeKkTHpOBaTh C y4ETOM OCOOEHHOCTEH HM3rOTOBIEHMSA, & TaKXe YCIOBUH HX
SKCIUTyaTaly, TPAHCTIOPTUPOBAHUS U MOHTAXKa.

1.6 Jonroseunocts K momxHa oOecrieunBaThCs KOHCTPYKTUBHBIMH MEPAMHU B COOTBETCTBHH C
YKa3aHUsSMH pasjiefia 8 HaCTOSIMHUX HOPM M, B HEOOXOIMMBIX CIy4asX, 3allUTHOW 0OpaboTKO,
MpelycCMaTpUBAIONIEH TMpeloXpaHeHHe UX OT YBIQKHEHUS, OWOMOBPEXKIEHUS U  BO3TOPAHMUS.
JlexopaTuBHasi OTIENKa M OrHe3ammTHas oOpaborka JIK MOmKHBI BBHINOTHATHCS, KAk MPaBMIIO, MOCHE
YCTPOMCTBA KPOBJIU.

1.7 IK B yciOBUSX IOCTOSHHOTO WM IEPUOAMYECKOrO JJIUTEIBHOTO HarpeBa JOIyCcKaeTcs
MPUMEHSATh, €CIIM TEeMIIepaTypa OKpy:karomero Bo3ayxa He mpeBbimaer 50 °C. I KOHCTPYKUUM W3
KJIEEHOU JpeBeCHHBI TeMIieparypa Boile 35 °C nomyckaercs npH BiaxHocTu He MeHee 50%.



2 HopmaTuBHble CCbINKK

B nacrosimem CII ucronb30BaHbl CCBUIKM Ha HOPMATUBHBIE JOKYMEHTHI, IE€pEYeHb KOTOPBIX
IIPUBE/IEH B IPUJIOKEHUU A.

[Tpumeuanue - [lpu TONB30BaHWM HACTOSINIUM CBOJIOM TIPAaBHUJ IIEJIECOO0Pa3HO MPOBEPUTH
NECTBHE CCBUIOYHBIX CTAaHJApPTOB M KIACCHU(PUKATOPOB B HH(GOPMALMOHHOW CHCTEME OOIIEeTro
MOJIb30BaHUS - Ha oduIManTbHOM caiiTe HalMoHanbHOro oprana Poccwiickoit ®Denepanuu 10
CTaHJapTHU3aluMU B ceTH VHTEepHET WM MO eXerogHo H3gaBaeMoMy ykaszarentwo 'HarumonaibHble
CTaHIapThl", KOTOPBI OMYOJMKOBaH IO COCTOSHHIO Ha | sHBaps TEKylmero Troja, © IO
COOTBETCTBYIOIIUM €KEMECSIYHO H3/1aBaeMbIM HH(OPMALMOHHBIM YKa3aTessiM, OMYyOJUKOBAaHHBIM B
TeKymeM roay. Eciu cchulOUHBIM OKYMEHT 3aMEHEH (M3MEHEH), TO MpPH TMOJb30BAaHUH HACTOSAIIUM
CBOJIOM TIPaBHJ CJEIyeT pPYKOBOJCTBOBAThCS 3aMEHEHHBIM (M3MEHEHHbIM) JOKyMeHTOM. Eciu
CCBUIOYHBIA JOKYMEHT OTMEHEH 0e3 3aMEHBI, TO TIOJIOKEHHE, B KOTOPOM JaHa CChUIKAa Ha HETO,
MIPUMEHSETCS B YaCTH, HE 3aTParuBaroILEl 3Ty CChUIKY.

3 TepmuHbI 1 onpegeneHus

B nacrosiiem CII npumenensl Tepmunsl U onpeaeneHus no 'OCT 8486 u npyruM HOpMaTUBHBIM
JOKYMEHTaM, Ha KOTOpPbIE JaHbl CChIJIKU B TEKCTE.

4 MaTtepuanbl

4.1 JIns  W3rOTOBJICHUS  JICPEBSAHHBIX  KOHCTPYKIMWA  CIEAyeT  MPUMEHSTh  JPEBECHUHY
MPEUMYILECTBEHHO XBOMHBIX MOPOJA. /IpeBecrHy TBEpABIX JMCTBEHHBIX MOPOJ CIEAYET HCIOJIb30BAThH
JUISL Haresjaeu, MOAYyIIeK U JPYTUX JeTaeu.

[Ipumeuanue - /{15 KOHCTPYKIUI JEPEBAHHBIX ONOP BO3AYIIHBIX JUHUHI JIEKTPOIIEPEAAYN CIAEAYET
IIPUMEHATh JIPEBECUHY COCHBI M JIMCTBEHHMIIBI, & Ul KOHCTPYKLMHI OIOp JIMHUHM 3JIEKTpOIepenadu
HanpspkeHueM 35 kB v Huxke, 3a HCKITFOUEHUEM 3JIEMEHTOB CTOEK M MPUCTABOK, 3ariy0JIeHHBIX B TPYHT, U
TpaBepc, NOIYCKAETCs IPUMEHSTh IPEBECUHY €11 U IIUXTHI.

4.2 KadyecTBO JIPEBECUHBI, UCTIOIB3YeMOH JIJIs 3JieMeHTOB HecymuX JIK, T0KHO COOTBETCTBOBATH
tpeboBanusim ['OCT 8486, 'OCT 2695, TOCT 9462, TOCT 9463, a Takke IOMOTHUTEILHBIM
TpeOOBaHUSIM, YKAa3aHHBIM B MPUJIOKEHUH b.

[IpouHOCTH APEeBECHHBI COOTBETCTBYIOIINX COPTOB (KJIACCOB) AOKHA OBITh HE HIXKE HOPMATHUBHBIX
CONMPOTHUBIICHUH, TPUBEACHHBIX B MIPUIIOKEHUHU B.

4.3 B 3aBHCHMOCTH OT TEMIIEPATypPHO-BIAXXHOCTHBIX YCIOBHH AKCIUTyaTalMH (KIacCOB) JOJKHBI
MPEIBSBISATHCS TPEOOBAHUSI K MAaKCUMAIIbHBIM 3HAUEHHSIM DKCIUTYaTAl[HOHHOW BIIAKHOCTH JAPEBECHHBI U
YUUTBIBATHCSI 3aBUCUMOCTD €€ IMTPOYHOCTH OT ATUX 3HAYCHUH.

Knaccugukarus ycioBuil skcIutyataluu npuBesieHa B Tabnuue 1, a 0coOeHHOCTH ee ydera Mpu

MIPOCKTUPOBAHUH M M3TOTOBJICHUY KOHCTPYKIUH - B priiokeHuu [, Tabmmma I'.2.

Tab6muna 1



Kiaccsl ycnoBuil | DkciulyaralinoHHasl BIaXXHOCTh MaxkcumanbHasi BI1aXXHOCThb
JKCIUTyaTaluu JIpeBECUHBI, %o BO31yxa npu temmeparype 20 °C,
%
1A 1o 8 40
1 8-12 65
2 mo 15 75
3 1o 20 85
4 6onee 20 Oonee 85
[Ipumeuanus
1 Jlonmyckaercss B KayecTBe '"KCIUTyaTallMOHHON" MPUHHUMATh "paBHOBECHYIO" BIIAXKHOCTb
npeBecuHbl (pucyHok I'1).
2 JlonyckaeTcsi KpaTKOBPEMEHHOE TPEBBIICHHEe MAaKCUMAIIbHOW BIIQ)KHOCTH B TeueHHe 2-3
HEZEIb B TOLY.

4.4 Kneenble JepeBsSHHbIE KOHCTPYKIUU ToJbkHBI cooTBeTcTBOBaTh ['OCT 20850. He nomyckaercs
MIPUMEHEHHUE KJIEeHBIX JEPEBSAHHBIX KOHCTPYKIMH JUIsl Kjacca JKcrryartanuu 1A (oTHOcUTeNbHas
BIQXKHOCTH Bo3ayxa Huxke 45% npu temnepatype a0 35 °C).

45B KOHCTPYKIMSX U3 IEIBHON JPEBECHHBI, OKCILTyaTHUPYEMbIX B YCJIOBHUSX KJIaccOB
JKCIUTyatanuu 2, 3 u 4, KorJa ycCyllka JIpPEBECHHBI HE BBI3BIBACT PACCTPOMCTBA WM YBEIUYEHUS
MOAATIIMBOCTU COEAMHEHUH, IOMYCKAETCS MPUMEHSTh IPEBECUHY C BIaXXHOCTHIO 10 40% 1pu ycioBuu ee
3alIUThl OT THUCHUS.

4.6 [IpeBecuHa Harenei, BKIAAbIIIEH U APYTrUX IeTalleil JoKHA OBITh IPSIMOCIOWHOM, 0€3 CydKOB
U JPYTUX MOPOKOB, BIAXKHOCTH JIPEBECUHBI HE NOJDKHA NpeBblmaTh 12%. Takue neranu U3 ApEeBECUHBI
MaJOCTOMKMX B  OTHOUIEHMM 3arHuBaHus 1moponx  (Oepeza, OyK) JOJDKHBI — IOJBEprarbcs
aHTHCENITHPOBAHHUIO.

4.7 Bennuuny cbera Kpyriblx JIECOMATEPHANIOB MPH pacueTe AJIEMEHTOB KOHCTPYKIHU CIIeIyeT
npuHUMaTh paBHoi 0,8 cM Ha 1 M JUIMHBI, a 1)1 JIUCTBEHHUIIBI - 1 ¢M Ha 1 M JIJTMHBL.

4.8 JllpeBecuna ciowucrtas u3 kieeHoro mmoHa (LVL) ucnonb3yercst B CTpOUTEIBCTBE JIJIST HECYIITNX
KOHCTPYKLUK B OCHOBHOM M3 OJTHOHAIIPABJICHHOI'O LINOHA U I HECYIIUX OIPAKAAOIIUX KOHCTPYKIUN



- KOTla 4aCThb CJIOCB LIITOHA B NCPICHAUKYIIIPHOM HAIIPaBJICHHUU.

4.9 Jlna xneeHbIX (aHEpHBIX KOHCTPYKUUH cieayeT npuMeHsTh (anepy mapku ®CP mo 'OCT
3916.1 u I'OCT 3916.2, a Taxke panepy 6akenuzupoBanHyro mapku @bC o 'OCT 11539.

4.10 [InoTHOCTH ApeBEeCHHBI, BKJIIOYas KIEeHYI0, (aHepbl U MaTepuajia U3 OJHOHAINPABICHHOIO
INOHA JJisi ONpeleNieHUss COOCTBEHHOTO Beca KOHCTPYKLMM TMpU pacdeTre cleAyeT MPUHUMATh IO
npuiioxenuto /1.

4.11 Knen nnsi ckieuBaHus ApeBecuHbl, LVL u ¢aHepbl B KIEEHBIX NEPEBIHHBIX KOHCTPYKIHIX
JOJDKHBI HA3HAYAThCA B COOTBETCTBUU ¢ Tabnuuei 2. Kiien as BKiIeMBaHUs apMaTypHBIX CTEP’KHEN CM. B
pazzene 7 HacTOSIIUX MPaBUIL.

Tabmmma 2
T | CxneuBaemsble Knacc Kiacce Bun xnes
WIl | MaTepuayibl | OKCIUTyaTa | OTBETCTBEHH
KII 105051 octu (I".2
est (Tabmn.1) npui.l)
1 | ipeBecuHa, 1-3 1-4 Ha ocHoBe pe3opuuHa M MenamMuHA C
JPEBECHBIC MIPEIBAPUTEIILHBIM nepeMenTnBaHuEM
IUTUTHBIE KOMITIOHEHTOB
MaTepuabl
2 1-3 3,4 Ha ocHOBe MenamuHa C pa3eibHBIM
HaHECEHUEM KOMITIOHEHTOB Ha
CKJICIBa€MbI€ TIOBEPXHOCTH

3 1 4 Ha OCHOBE KapboMmusa,
JBYXKOMITOHCHTHBIC KJICH TIOBBIIICHHON
BOJIOCTOMKOCTHU Ha OCHOBE
HOoJUBUHMUIIAIIATATa*

4 | lpeBecuna c| 1,2,3 1-4 Ha ocHoBe 3MOKCUAHBIX CMOJT
METAJIIIOM

* TekcT AOKYMCHTA COOTBCTCTBYCT OPUTUHAITY. - HpI/IMC‘-IaHI/IC M3TOTOBUTEINS Oa3bl JaHHBbIX.

Jpyrue kieu, He TIEPEUMCIICHHBIE B TAaOIHIIE, AOMYCKAETCSl MCIOJNB30BaTh MPHU YCIOBHUU, YTO HX
CBOMCTBA U JOJTOBEYHOCTh OyIyT HE HIDKE YKa3aHHBIX B TaOIuUIlE 2.

4.12 ]Insg CcTalbHBIX DJJIEMEHTOB JIEPEBSIHHBIX KOHCTPYKIMH CleIyeT MPUMEHATh CTald B
COOTBETCTBUM CO CBOJIOM IIPaBUJI 110 MPOEKTUPOBAHUIO CTAJILHBIX KOHCTPYKLUN M apMaTypHbIE CTaJld B
COOTBETCTBUH C HOPMaMU IO MPOESKTHUPOBAHUIO OETOHHBIX U KEJI€300€TOHHBIX KOHCTPYKIUH.



4.13 B COeOMHEHUSAX 3JEMEHTOB KOHCTPYKIIMH, HKCIUTyaTHPYEMBIX B YCJIOBHUSAX arpecCUBHON MO
OTHOLICHHMIO K CTaJM Cpelbl, CIEAyeT HCIOJIb30BaTh KOPPO3UOHHO-CTOMKHE CTalH, aJIOMUHUEBBIE
CIUIaBbI, CTEKJIOIUIACTUKH, JApeBecHO-cnoucTsle muactuku JCIIb (I'OCT 13913), a taxke npeBEeCHHY
TBEPJIbIX JINCTBEHHBIX MOPOI.

4.14 JInst KOHCTPYKIMM Ha BKJIEEHHBIX CTEP)KHSAX CIIENYeT MCII0JIb30BaTh CTEPHKHH IIEPUOANYECKOTIO
npodumisa kinacca A300-A600 u Kpyriible CTEpKHHM U3 CTalld, ATIOMUHUEBBIX CIUIABOB, apMaTypy Kiacca
A240 ¢ pe3p00ii Ha BCIO TNIYOMHY BKJICUBaHUS.

4.15 B KOMIO3UTHBIX KOHCTPYKLHAX W3 KJIEEHOW APEBECHHBI M OETOHA HCHOJb3YIOTCA: KIIEeHas
JpeBECHHA ¢ XapakTepucTukamu 1o tabnuue B.1 npunoxenus B; 6eTon Tsokensiit kiaaccoB B20 u Beie;
BKJICCHHbIE apMaTypHbIE CTEP’KHU - B COOTBETCTBUH € IOJIOKEHUAMU pazjena 7.

4.16 Ins 3amutHOM o0O0pabdorkum JIK wmatepuansl cienyer BbIOMpaTh B COOTBETCTBHH C
nonoxenusmu CHull 2.03.11.

5 PacyeTHble XapaKTepucTUMKU maTepuaroB

5.1 PacueTHble CONPOTUBIIEHUS JPEBECUHBI COCHBI, €11 U JJUCTBEHHUIIbI €BPOIENCKOMN BIa)KHOCTHIO
12% nns OCHOBHOTO codeTaHusi Harpy3ok (pexum B cormacHo Ttabmune B.1) B coopyxeHusix
HOPMaJIbHOTO (2-T0 COTJIaCHO MPHIIOKEHUIO 1) YpOBHSI OTBETCTBEHHOCTHU IIPU CPOKE IKCILTyaTauuu 1o 50
JIeT NpuBeieHbl B Tabauie 3. PacueTHble cONpOTUBICHUS I IPYTUX MOPOJ IPEBECUHBI YCTAaHABINBAIOT
IyTeM YMHOXXEHMs BEIUYUH, NPHUBEICHHBIX B Tabnuue 3, Ha mnepexoaHble KO3 (QUIMEHTHI
yka3aHHble B Tabnue 5. Pacuetnsie conporusnenust LVL n3 ogHOHanpaBiIeHHOTO IIMOHA NPUBEIEHBI B
Tabuie 4.

Tabmumna 3

HarmpsixeHHOE COCTOsSIHHE U XapaKTEPUCTHKA Pacuetnsbie conporusnenus, Mlla, s
JJIEMEHTOB COPTOB (KJIACCOB) JIPEBECHUHBI

o003HaueHue 1/K26 2/K24 | 3/K16

1 I/ISFI/IG, CXKXaTuc U CMATHEC BJAOJIb BOJIOKOH

a) JJIEMEHThI MPSMOYrOJBHOIrO ceveHus (3a| R, R,
UCKJIIOYEHHEM YKa3aHHBIX B MOJMyHKTax "0",

"B") BeIcOTOM 110 50 cM. [Ipu BeicOTE ceueHus
oomee 50 cm cM. 5.2, 11

CH

0) oJueMEHThl OPSIMOYTONBHOTO — ceveHus | R, R,
mupuHoi cBeiie 11 mo 13 cm mpu BeICOTE
ceuenusd cBoie 11 10 50 cm

CH

R 16 15 11

1,8

B) DOIEMEHTHl MPSAMOYTOJNBHOTO —CeYeHHs | R, R,



LIMPUHON CBbIIIE 13 ¢M IpU BBICOTE CEUECHHUS
cBoire 13 go 50 cm

I) 2JIEMEHThl M3 KPYIVIBIX JIECOMATEPHUaJIOB
0€e3 Bpe30K B paCUETHOM CEYEHUU

2 PacTsxkeHune BIOJIb BOJIOKOH:

a) SJIEMEHTHI U3 1eJIbHOM TPEBECUHBI

0) KJICCHBIC DJICMCHTBI

3 Cxarhue M CMATHE TI0 BCEH IUIOLIAIHA
MONIEPEK BOJIOKOH

4 CmsTHe nonepek BOJIOKOH MECTHOE:

a) B OMOPHBIX YaCTSIX KOHCTPYKLHUH, JTOOOBBIX
BpyOKax M  Yy3JIOBBIX  IPUMBIKAHUAX
JJIEMEHTOB

0) nox maitbamu npu yriax cmarus ot 90 1o
60°

5 CkanpiBanue BJ0Jb BOJIOKOH:

a) mpu u3ruOEe DIEMEHTOB U3 IENbHOU
JPEBECUHBI

0) pu U3TUOE KIIECHBIX DJIEMEHTOB

B) B JIOOOBBIX BpyOKax AJjii MaKCHUMAaJbHOTO
HaIpPsSUKEHUS

F) MECTHOC€ B KIIECBBIX COCIHMHCHUAX I
MaKCUMAJIbHOTO HAITPAKCHUSA

6 CkanbIBaHUE MOMEPEK BOJIOKOH:

R, R

H o CH

Reons Repon

Repon

CKE

CKE

CK

CK

10

12

1,8

1,8

1,6

24

2,1

16

1,8

1,6

1,5

2,1

2,1

10

1,8

1,6

1,5

2,1

2,1




a) B COCJAMHCHUSX DJIIEMEHTOB M3 IICIBHOM Roon 1 0,8 0,6
JPEBECUHBI

0) B COCJIMHEHUSAX KJICCHBIX 3JICMECHTOB Roon 0,7 0,7 0,6

7 PacTskeHue MONEepeK BOJOKOH JJIEMEHTOB Rp?l] 0,15 0,1 0,08
U3 KJIECHOU IPEBECUHBI

[Ipumeyanus

1 PacueTHO€ CONPOTHUBIICHUE IAPEBECHHBI MECTHOMY CMSTHIO IOIEPEK BOJIOKOH HAa YacTH
JUIMHBI (TIpY JUIMHE He3arpy>KeHHBIX YYacTKOB HE MEHee JIMHBI IUIOMIAIKU CMSTHS U
TOJIITUHBI DJIEMEHTOB), 33 UCKIIOYCHHEM CIIy94aeB, OTOBOPEHHBIX B 1103.4 JTaHHOW TaOIUIIBI,
omnpeaensiercs no popmyiie

8

o =R 1+ —1, 1
a0 = Feop I +12 1

rae K.og- pacueTHOE CONPOTUBIIEHUE JPEBECHHBI CKATUIO U CMATHIO IO BCEH MOBEPXHOCTH

MOTNIEPEK BOJIOKOH (1103.3 TaHHOW TaOJIHIIbI);
{1y - JUTMHA TIJIOLIAJIKU CMSTHUS BOJb BOJIOKOH JAPEBECHHBI, CM.

2 PacueTHOE CONMPOTHUBIICHHUE JAPEBECHHBI CMATHIO TIOJI YIJIOM C K HAIPABJICHUIO BOJIOKOH
omnpeaensiercs mo popmyie

R = RCH

CRICL
1o [ B g3 @)

Fopan

3 PacueTHOE COMPOTHBIICHNE JPEBECUHBI CKATBIBAHUIO TI0]] YIJIOM K HAIPABICHUIO BOJIOKOH
omnpeaensieTcs mo hopMmyie

R R ©)

4 B KOHCTPYKIMSIX TOCTPOEYHOT'O U3TOTOBJICHUS BEIMUMHBI PACUETHBIX CONMPOTUBJICHUM Ha
pacTsbKeHue, IPUHATHIE 10 1103.2, a JaHHOM TabauIbl, cieayeT cHukaTh Ha 30%.

5 PacueTHOe cONpOTUBIEHUE U3THOY Ul 3JEMEHTOB HACTHIIA U OOPEIIETKH MO KPOBIIIO U3
JPEBECHHBI 3-TO cCOpTa clielyeT NpuHUMaTh paBHbIM 13 MI]a.




Tabauua 4

N Hanpsixennoe cocrosinuie Pacuernsie conporusnenus, Mlla, st
ILII copToB/K1accoB mpoyHocT LVL
0003HaueH 1/K45 2/K40 3/K35
e
1 | U3ru6 Ry 26 22,5 20
2 | Cxarue B IUIOCKOCTH JIUCTA BAONb | R, R.. 21 20 18
BOJIOKOH
3 |Cxarne B INIOCKOCTA  JIMCTa Raan, 3,2 3,1 3,0
IonepeK BOJIOKOH
P Rewon
4 | Cxarue U3 IUIOCKOCTH JINCTA Rlan, 1,6 15 15
rmornepek BOJIOKOH :
P Rewon
5 | Cwmarue MecTHOE B IUIOCKOCTH R0 50 49 48
JUCTa  TIOTIEpEK  BOJIOKOH B
OTIOPHBIX YAaCTAX KOHCTPYKIUH W
Y3JIOBBIX IPUMBIKAHHSIX
6 | PacTsoxkeHune BIOJIBE BOJTOKOH Rp 20,5 18 16
7 | PacTsbkeHue moIepeK BOJIOKOH B RPQU 0,3 0,3 0,3
IUIOCKOCTH JINCTA
8 | CkanbiBaHuMe  BIOJIb  BOJIOKOH R 2,7 2,6 2,6
MoTepeK MIOCKOCTH JINCTA
9 | CkanpiBaHHE BJOJIb BOJIOKOH B R 21 2,0 19
IUIOCKOCTH JINCTA
10 | CkanmpiBaHu€ TOTEPEK BOJIOKOH B Ran 1,0 1,0 1,0

IIJIOCKOCTH JINCTa




Tabmuna 5

JpeBecHble OPOIbI

Koa¢hdunuent #:; 11 pacd4eTHBIX COPOTUBIICHUI

PaCTSKEHUIO, U3THOY, CXKATHIO U CKaJIbIBaHU
CXKATHIO U CMSTHIO BJIOJIb CMSATHIO o R
BOJIOKOH Ry, Ry, R, MOTIepeK
R BOJIOKOH F.qp,
(8
Ropon
XBoiiHbIE
1 JIucrBennua, Kpome 1,2 1,2 1
€BpOIEUCKON
2 Kenmp cubupckuid, Kpome 0,9 0,9 09
kenpa KpacHosipckoro kpas
3 Kenp KpacHosipckoro kpast 0,65 0,65 0,65
4 TTuxra 0,8 0,8 0,8
TBepable TUCTBEHHbIE
5 dy6 13 2 13
6 Scens, kieH, rpad 1,3 2 1,6
7 Axamus 15 2,2 1,8
8 bepesa, Oyk 1,1 1,6 1,3
9 Bz, niibM 1 1,6 1

Msrkue JUCTBEHHEIE




10 Ombxa, jmvma, OCHHAa, TOIOIb 0,8 1 0,8

[Tpumeuanne - Koadduuuentsr s, ykasaHHble B TaOiule, Ui KOHCTPYKLMHA OIOp

BO3AYIIHBIX JIMHHHA  JJCKTPONEpPEeNavyd, H3rOTAaBIMBAEMBIX W3 HE  MPONUTAHHOU
AQHTHCENTUKAMH JINCTBEHHUIIBI (TMpU BIAXHOCTH £25%), yMHOXalTca Ha KOd(p(UIUEHT
0,85.

5.2 PacueTHble COMPOTUBIICHUS, TPUBEACHHBIE B Tabmumax 3, 4 u 6, B COOTBETCTBYIOIIUX CIydasx
ClIeIyeT YMHOXaTh Ha KOA((UIIMEHTHI YCIOBHIA PaOOTHI:

a) JUI Pa3lUYHBIX YCIOBUH SKCIUIyaTallUW KOHCTPYKIMH - Ha KO3((MULUUEHT #z,, yKa3aHHBIA B
Tabnue 7;

0) /U1 KOHCTPYKIIHI, 3KCIUTyaTUPYEMbIX IPU YCTAaHOBUBILEHCS TemnepaType Bozayxa jo +35 °C, -
Ha koddunuent #, =1; npu Temneparype +50 °C - Ha kodbuieHT #2, =0,8. 11 NIpoMekRyTOUHBIX
3HAYCHUH TeMIiepaTypsl K03 puineHT npuHuMaeTcst 0 UHTEPIIONIALNY;

B) JJIA KOHCpr1(HPII7[, B KOTOPBIX HaIpPsKCHUA B 3JIECMCHTAX, BOZHHUKAIOIIMWEC OT IOCTOSAHHBIX M
BPEMCHHBIX IJIMTCIIbHBIX HAI'PY30K, IIPCBLIIAIOT 80% CYMMApHOT'O HAIIPSPKCHUA OT BCEX HAI'PY30K, - Ha

ko3¢ purment #; = 0,8;

) JUlsl KOHCTPYKLHUMH, pacCUMThIBAEMBIX C YYETOM BO3AECUCTBUS KpPAaTKOBPEMEHHBIX (BETPOBOM,
MOHTQ)KHOM MJIM TOJI0JIeIHOM) Harpy30K, a TaKKe Harpy30K OT TSKEHUs U 0OpbIBa MMPOBOIOB BO31YIIHBIX
JIDII u ceficMuueckoi, - Ha KO3 (ULMEHT ##, , yKa3aHHbIN B TabmuLe &;

1) JUIsl U3TU0aeMbIX, BHELIEHTPEHHO-CKATBIX, CKATO-U3TMOAEMBIX M CXKATbIX KJIEEHBIX 3JIEMEHTOB
NPSIMOYTOJIBHOTO CeYeHHUsl BBICOTOM Oosnee 50 cM 3Ha4YeHHs PACUETHBIX CONPOTHUBIECHUH H3rHOy H
C)KaTHIO BJIOJIb BOJIOKOH - Ha KOA((DUIUEHT #45 , yKa3aHHbIN B Tabuie 9;

€) JUTsl pacTSHYTHIX DJIEMEHTOB C OCJIabJIeHNEM B PACUETHOM CEUEHUU U U3THOAEMBIX dJIEMEHTOB M3
KPYTJIBIX JIECOMATEPHANIOB C TIOAPE3KON B pacCYETHOM CEYEeHUH - Ha Kodpunnent #, = 0,8;

) sl DJIEMEHTOB, IOJBEPTHYTHIX TJYOOKOW IMPONHTKE AHTUIHMPEHAMH IO/ JaBJICHHEM, - Ha
ko3 durment 2, =0,9;

I/I) JJIA 13T I/I6aCMLIX, BHCHCHTPCHHO-CXKATBIX, C)KATO-U3T n0aeMBIX M CXKATBhIX KICCHBIX QJICMCHTOB, B
3aBUCUMOCTH OT TOJIIIHHBI CJIOCB, 3HAUYCHHUA PaCUCTHBIX COHpOTI/IBJ'IeHI/Iﬁ I/ISFI/I6y, CKaJIBIBAHHIO U CXKATHIO

BJIOJIb BOJIOKOH - Ha KO3 PHULIMEHT, #.;, yKa3aHHBIN B Tabnuue 10;

K) ISl THYTBIX 3JIEMEHTOB KOHCTPYKIIMH 3HAa4YCHUs PACUYCTHBIX CONPOTHUBICHHN PACTSHKECHUIO,
CIKaTHIO ¥ N3ruly - Ha KOO(POUIUEHT i, , yKa3aHHbINA B Tabmume 11.



Tabauia 6

Bun danepst

Pacuernsbie conporusnenus, Mlla

pacTsbke | CKaTHIO | M3ruly | CKaJbIBaH cpesy
HUIO B B u3 HI0 B MEPICHTUKYIIS
IJIOCKOC | TNIOCKOC | IUIOCK | TUIOCKOCT pHO
TH JINCTA | TH JIUCTA | OCTH U JIUCTa IIOCKOCTH
Rq:.p Rd;u.u: IHCTa Rq:.::K JIiCTa Rcl:.u:p
Ru:l:u.n

1 ®danepa kieeHas Oepe3oBas

mapku DCD coproB B/BB,

B/C, BB/C:

a) CEMUCJIOWHAs TOJIIUHOU &

MM u Ooee:

BJI0JIb BOJIOKOH 14 12 16 0,8 6

MONEPEK BOJIOKOH HapyKHBIX 9 8,5 6,5 0,8 6

CII0EB

oA yriioM 45° kK BOJIOKHam 45 7 - 0,8 9

0) nmaTuciaolHas TONIUHONW 5-7

MM:

BJIOJb  BOJIOKOH  HapYy>KHBIX 14 13 18 0,8 5

CJI0EB

MOTIEPEK  BOJIOKOH HApPY>KHBIX 6 7 3 0,8 6

CJI0EB

moJ1 yriom 45° K BOJIOKHaM 4 6 - 0,8 9

2  danepa  kieeHas U3
JPEBECHHbI JTMCTBEHHUIIBI
mapku PCO coproB B/BB u
BB/C cemuciioiigast TOJIIMHOM
8 MM u Goree:




BJIOJIb  BOJIOKOH  Hapy’>KHBIX
CJIOEB

IIONEPEK BOJIOKOH Hapy>KHBIX
CJIOEB

1oz yrioM 45° K BOJIOKHaM

3 ®anepa Oakenu3upoBaHHAs
Mapku OCb tonmunaon 7 MM u
6ornee:

BJIOJIb  BOJIOKOH  Hapy>KHBIX
CJIOEB

IIONEPEK BOJIOKOH HapyKHBIX
CJIOEB

o1 yrioM 45° K BOJIOKHaM

7,5

32

24

16,5

17

13

28

23

21

18

11

33

25

0,6 5
0,5 5
0,7 7,5
1,8 11
1,8 12
1,8 16

[Ipumeuanue - PacyeTHble CONPOTHUBIECHUS CMATUIO W CXATUIO MEPIEHIUKYISIPHO
MJIOCKOCTH JIMCTa AJig Oepe3oBoil ¢panepsl Mapku OCD Rq:.-:gﬂ = R,:P_,:ng =4 MlIla u mapku

®BC Ry eon = Egemon =8 MIa.

Tabmuma 7
YcnoBus skcmryaranuu (1o Tadnuie 1) 1Aul 2 3 4
Koa¢ppunuent #z; 1 0,9 0,85 0,75

Taomuma 8

Harpyska

Koappunuenr i,




JIJISL BCEX BUJIOB JUISL CMSITHS
COTIPOTHUBJICHUH, MOTIEPEK
KpOME CMSTHS BOJIOKOH
MOTNIEPEK BOJIOKOH
1 BerpoBasi, MOHTa)KHasl, KpOME YKa3aHHOMU B 1103.3 1,2 14
2 CelicMuuecKas 1,4 1,6
JJ1s1 onmop BO3AYIIHBIX JIMHHH dJIeKTPONepeaadn
3 Tonomemnas, MOHTaXHas, BETpPoBas IpHU 1,45 1.6
TOJI0JIe/Ie, OT TSDKEHUS TPOBOJIOB IPU TeMIIepaType
HIKE CPETHET010BOM
4 TIpu oOpBIBE POBOIOB U TPOCOB 19 2,2
Tabauma 9
BricoTa ceuenus, cm 50 60 70 80 100 120 u
MeEHee Ooiee
Koaddurmment w2 1 0,96 0,93 0,90 0,85 0,8
Ta6muua 10
Tonmuua c10s, MM 19 u meHee 26 33 42
Koahduument #2. 11 1,05 1,0 0,95
Tabmuma 11
Hanpsokennoe O6o3HaueHne Koa¢hdunument i, Ipu OTHOINEHNH Fy. | i
COCTOSTHHE pacUeTHBIX
COIIPOTUBIICHUI




150 200 250 500 u Ootee

Cxxartue u n3ruod R, Ry, 0,8 0,9 1 1

Pactsoxenne B 0,6 0,7 0,8 1

H UMCUYaHUEC - /.- paauyC KPUBHU3HBI T'H Oﬁ JOCKHN WJIU 6 CKa, - TOJIIWHA TH Oﬁ
K >
JOCKH UIIN 6pyCKa B paI[I/IaJII)HOM HaHpaBHeHI/II/I.

PacuerHble conpoTuBieHus, NpUBEACHHbIE B Tabiuuax 3, 4 u 6, cienyer pa3feauTh Ha
K05 (QULHUECHTEI HaJEKHOCTH 110 CPOKY CIIYKOBI ¥y (TaOnuua 12).

Taomuua 12
Cpoxk ciy>k0b1 COOPYKEHUS Ho 50 ner | 50-100 ner | Boxee 100
Jer
KoaddurnmeHT HaIe:KHOCTH TI0 CPOKY CITYIKOBI 1,0 0,9 0,8
Ylee)

5.3 Monyns ympyroctu apesecudbl 1 LVL mpu pacdere mo mpenenbHBIM COCTOSHHSM BTOPOM
TPYIIEL CIEAYeT MPHHUMATh PaBHBIM: BJIOJb BOJOKOH & = 10000 MIla; momepek BonokoH Hgy =400

MIla. Moayne caBura ApEeBECHHBI OTHOCHTEIBHO OCEH, HAIMPAaBICHHBIX BIOJIb M MOMNEPEK BOJIOKOH,
crenyeTr npuHUMath paBHbIM gy =500 MIla. Koadduument ITyaccona apeBecHHbI NMoONepeKk BOJIOKOH

IIPpHU HAIIPSKCHUAX, HAIIPABJICHHBIX BAOJIb BOJIOKOH, CJICAYCT NPHUHHUMATL PAaBHBIM Vg =0,45, a BI0JIb

BOJIOKOH IIPU HAIIPSKEHUSX, HAIIPaBJICHHBIX MONEPEK BOJIOKOH, v gy =0,018.

Vnpyrue xapakrepuctuku LVL npu pacuere nmo npeaenbHbIM COCTOSHUAM BTOPOM TPYIIIBI BJIOJIb
BOJIOKOH CJIEZIyeT IPUHUMATh 110 Tadnuie 13.

Tabmuma 13
N | Yopyras xapakTepucTHKa O6o3HaueHN 3nauenne, MIla, mist
II. e copToB/kiaccoB npouHoctu LVL
.




1/K45 2/K40 3/K35

1 [Moayns  ynpyroctd  BJOJb Ey 12000 11000 10000
BOJIOKOH
2 |Moayns  ympyroctu —IOIEpeK By 500 450 400

BOJIOKOH B IINIOCKOCTH JIMCTa
BJOJIb BOJIOKOH

3 |Moaynp caBura B IIOCKOCTH & 700 600 500
JHCTA

4 | Koapdpuuument [Tyaccona Vo0 0,45 0,45 0,45
Homepek BOJIOKOH npu
HAIIPSXKCHUAX, HaIpaBJICHHBIX

BJOJIb BOJIOKOH

5 | Koadpoumuent Ilyaccona Baoin vog 0,018 0,018 0,018
BOJIOKOH TIpM  HANPSHKCHUSX,
HaHpaBHeHHLIX HOHCpCK BOJIOKOH

Benuuunbl MOfysiell yIpyrocTu M C/IBUTA CTPOUTENBHON (haHepsl B TIIOCKOCTH 1ucTa Eyu Cyu

koo(puumentsl IlyaccoHa vgTpu pacueTe 10 BTOPOM TPYINIE MPEAETbHBIX COCTOSHUN CIEdyeT
MIPUHUMATSH 110 Tabnuue 14.

Tabmuna 14
Bun danepst Monyinb Monyns casura | Koaddumm
YIPYrocTu qu , MIla CHT
Hy , MIla ITyaccona
Vi

1 ®anepa kneenas 6epeszoBas mapku OCD
coptoB B/BB, B/C, BB/C cemucnoiinas u
IS TUCIIOMHAS:

BJI0JIb BOJIOKOH Hapy>KHBIX CJIOEB 9000 750 0,085




MIOTIEPEK BOJIOKOH HAPYKHBIX CIIOEB 6000 750 0,065

oA yriioM 45° K BOJIOKHaM 2500 3000 0,6

2 @anepa KjeeHas U3 JPEBECHHBI
nuctBeHHHIBI Mapku OCD copror B/BB
u BB/C cemucnoiinas:

BJIOJIb BOJIOKOH HaPY>KHBIX CJIOCB 7000 800 0,07
MOTIEPEK BOJIOKOH HAPY)KHBIX CIIOCB 5500 800 0,06
o yrioM 45° K BOJIOKHaM 2000 2200 0,6

3 ®anepa O6axenusupoBanHas mapku ObC:

BJIOJIb BOJIOKOH HApY>KHBIX CIIOEB 12000 1000 0,085
MOTIEPEK BOJIOKOH HAPY)KHBIX CIIOEB 8500 1000 0,065
oA yriioM 45° Kk BOJIOKHam 3500 4000 0,7

[Ipumeuanne - Koadduimenr Ilyaccona Vi ykasaH i HApPaBJICHHS MEPICHIUKYISIPHO

OCH, BJIOJIb KOTOPO# OTpeieNieH MOy b ympyrocT Hy, .

5.4 1lpu pacuere Mo NpPENENbHBIM COCTOSHHUSM IEPBOM TPYMIbl MO Ae)OpMUPOBAHHONW cxeme
MOJIyJIM YIPYTOCTH M CABHra ClelyeT NPUHUMATh COTTIAaCHO 5.3 ¢ YMHOXEHHEM Ha KOdX(PPUIMEHT iy ,
paBHblii 0,75 - nns apesecunsl u 0,8 - st LVL.

5.5Moaynu ympyroctu aApeBecuHbl, LVL wu ¢aHepsl a1 KOHCTPYKUMH, HaXOISIIUXCS B
Pa3IMYHBIX YCIOBHUAX JKCIUIyaTallMH, IOJABEPTarOIIMXCs BO3JIECHCTBUIO IOBBINIEHHON TeMIIEpaTyphl,
COBMECTHOMY BO3JEHCTBHUIO IIOCTOSSHHOM M BPEMEHHOM UIMTEIBHOM HArpy3oK, CIEIYEeT OIPEIeisaTh
YMHOXKCHUEM YKa3aHHBIX BbIIIE BEIMYMH F U (FHa KodhdULUEHT w4, (Tabuuna 7) u K03 UIHEeHTH!

#. W ¥y, IPUBEACHHBIE B 5.2, 0 1 5.2, B HACTOAIINX IPaBUIL.

5.6 Moayns ynpyroctu apeBecunbl, LVL u ¢aneps! B pacuerax KoHCTpyKiuil (kpome omop JIDIT)



Ha YCTOMYMBOCTb CJIEAYET IPUHHUMATh PABHBIM I JAPEBECUHBI El =3DDRC(RC - PpacycTHOC

COMPOTHUBIICHNE C)KATHUIO BJIOJIb BOJIOKOH, MPUHUMAEMOe 110 Tabiuiie 3), a MOJyJIb CABUTA OTHOCHTEIIBHO
oceil, HaIllpaBJICHHBIX BAOJb U IIONEPEK BOJIOKOH, - Gﬁr og 0,05 EI ;

EI
TSt paHepsI - Eé = 25[]&43_,: ; Gé = E—Ep (qu , GEP MIPUHUMAOTCS 110 Tabmuie 14).
i
6 PacuyeT anemMeHTOB AepeBAHHbIX KOHCTPYKLIMA

PacueT anemMeHTOB AepeBAHHbIX KOHCTPYKUMUWA MO npeaenibHbIM COCTOSSHUAM NepBoOw
rpynnbl

LleHTpanbHO-pacTAHYTbIE U LieHTPaNbHO-CXaTble 3fIeMeHTbI

6.1 PacueT neHTpaIbHO-PACTSHYTHIX AJIEMEHTOB CIICYET IIPOU3BOIUTH 110 GopMyJie

(4)
rae M - pacd€THaA nIpoaoJibHasA CHJIa,

Rp' PaCuYCTHOC COMPOTUBIICHUC APCBECCUHEI PACTS)KCHUTO BAOJIb BOJIOKOH;,

RE - TO %e, U IPEBECUHBI M3 OJIHOHANPABIEHHOTO 1IIoHa (5.7);

FH‘I‘ - IJI0IIaJlb IMONCPEYHOr0 CEUYCHUS 3JICMEHTA HETTO.

Ilpu onpenenennu . ociabiaeHUs, PacIOIOKEHHbIE Ha ydacTke JUIMHOM po 200 MM, ciemyer
MPUHUMATH COBMEIIEHHBIMH B OJJTHOM CEUEHUHU.

6.2 PacueT neHTpalbHO-CKATHIX JIEMEHTOB IMOCTOSTHHOTO IEIbHOTO CEUEHUSs CIIeyeT MPOU3BOIUTh
o ¢popmynam:

a) Ha MPOYHOCTH

A
E kS R.; (I/IJ‘II/I £ R;l::[.m); (5)
0) Ha YCTOMYHUBOCTD
N
LH < BT )
- Fpa,; c (W £ Ry ) (6)

rac RC - paCd€THOC CONPOTUBJIICHUC APCBCCHUHBI CXKATUIO BAOJIb BOJIOKOH,

R;_m - TO %€, Il APEBECUHBI U3 OJHOHAIIPABICHHOTO LINIOHA;

# - K03 HUIIMEHT MPOTOIBLHOTO U3TrK0a, ONPEACIIIEMbIN COTIIAcHO 6.3;



FHT - IJ10IIaib HETTO MOIICPCUYHOTO CCUCHUA 3JICMCHTA,

Fp&c - pacdyc€THad miomanab MONnECpCUHOIro CCUYCHU 3JICMCHTA, IIPUHUMAacMasd paBHOﬁI

IPH OTCYTCTBHU OCIIA0JICHUH MM OCIA0JICHUAX B ONMACHBIX CEYCHUSIX, HE BBIXOJSIINX HA KPOMKH
(pucynok 1, a), eciu miomans ocnabiennit He npesbiuaet 25% fp, Fpay = Fgp, 1€ Fgp - mIOMATS
cedeHHs: OpYyTTO; MPH OCIA0JICHUX, HE BBIXOISIINX HA KPOMKH, €CIIU IUIOIAb OCIA0ICHHS IPEBBIIIACT
25% Fpy, foae =4/ 3 ; IpU cUMMETPUYHBIX OCNA0/ICHHSAX, BBIXOMSIIMX HAa KPOMKH (PUCYHOK 1, 6),

pru: = Fr .

al &)

NN

@ - HE BBIXOJIAIINE Ha KPOMKY; O - BBIXOJSIINE HA KPOMKY

Pucynok 1 - OcnabneHue cxaTblX 3JIEMEHTOB

6.3 Koapdumment nmpogonpHOro u3rnba ¥ cieayer onpeaesisaTh mo Gopmyram:

npu ruOKocTu >nemenTta A £ 70

Nl-a| 2] @)
100
pu THOKOCTH dMieMeHTa » » 70
A
= }‘—2 , 8)

rae kodddunuent @ = 0,8 g qpeBecussl u ¢ = 1,0 ans dhaHepsr;
koopduuuent 4 =3000 gns gpeBecunsl u A =2500 s QaHepsl W JPEBECHHB U3
OJTHOHATIPABJICHHOTO IITIOHA.

6.4 I'uOKOCTh JIEMEHTOB IIEIHHOTO CEUCHHUSI ONPEACIISIOT o (hopmyiie

==, 9



rac fn - pacdyCTHad JJIMHA 3JICMCHTA,

¥ - paauyc WHEPINH CCUSHUS IEMEHTa C MAaKCUMAIbHBIMH pa3MepaMu OpPYTTO OTHOCUTEIIBHO Ocei
Fn¥.

6.5 PacueTHyro AnuHY 31€MeHTa i ClIeyeT ONpeesaTh YMHOXKEHUEM ero CBOOOAHOM JUIMHBI | Ha

KOY(PQULIUEHT jip

o = Iug (10)

corjacHo 6.21.
6.6 CocraBHbIC 3JIEMEHTHI Ha TOJATIUBBIX COCIMHCHUSX, OINEPTHIE BCEM CEUYCHHEM, CJICIYeT

PacCUMTHIBATH HA NPOYHOCTH U YCTORUMBOCTH 10 hopmyrnam (8) u (9), npu 3ToM Fip u Fpy: Ompenenste

KaK CyMMapHbl€ IUIOLIAAM BceX BeTBEH. ['MOKOCTh COCTABHBIX 3JIEMEHTOB M CIEAYET ONPEIENSTH C
Y4€TOM MOJATIMBOCTH COEAUHEHUH 110 popMyIie

N T ER S (1)

rjie * - THOKOCTB BCErO 3I€MEHTa OTHOCHTENIBHO OCH ¥ (PUCYHOK 2), BBIYUCIECHHAS 10 PACUETHOM
JUIMHE 371eMeHTa I 6e3 yuera NoAaTiauBOCTH;
Ay * - TMOKOCTb OT/ENIBPHOM BETBU OTHOCHUTENbHO ocd I-I (cM. puCyHOK 2), BBIYHCIEHHAs IO

pacueTHOM JUIMHE BETBU /| ; IPU /{ MEHBILIE CEMH TOJIIMH (% ) BETBU IPUHUMAIOTCA ¢ Ay = 0%,

# y - KOOQGUIHEHT IPUBECHHS THOKOCTH, ONPEIesIieMbIi 110 GopmyIie

* @opMyIna U SKCIUIMKAIMS K HE COOTBETCTBYIOT OpUruHany. - [IprMeuanue M3roroBuTens 0a3sl
JTAHHBIX.

: (12)

rae &1 j - LIAPHUHA U BBICOTA IOIIEPEYHOIO CEUYEHUS DIIEMEHTA, CM;
#y; - PACYETHOE YHCIIO IIBOB B DJIEMEHTE, ONPEAEIIAEMOE YUCIOM IIBOB, 110 KOTOPBIM CYMMHPYETCS
B3alMHBIN CABHT JIEMEHTOB (Ha pUCYHKE 2, a - 4 11Ba, Ha PUCYHKE 2, 6 - 5 1IBOB);

! - pacyeTHas JJIMHA IEMEHTA, M;

#p - paCdCTHOC YHUCIO CPE30B CBsI3€il B OJHOM IIIBE Ha 1 M nimemeHTa (HpI/I HCCKOJBKHX IIBaxX C
Pa3JIMIHBIM YUCIIOM CPE30B CIACAYCT IPUHUMATL CPCAHEC JIA BCCX HIBOB YUCIIO CpC30B);

%, - KOOQOUIMEHT TOAATIMBOCTH COCIWHEHMH, KOTOPBIM cJexyeT ompenenirbs mo Qopmynam
Tabmums 15.
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a - ¢ TIPOKJIaJIKaMH, 0 - 6€3 MIPOKIATO0K

Pucynox 2 - CoctaBHBIE 3JIEMEHTHI

Tabauua 15

Bun cBazeit

Kospduuuent 4, npu

[EHTPATEHOM C)KATHH C
CXKaTUU U3ruoOM
1 I'Bo3au, nrypymsl 1 1
102 542
2 CranbHble IUIUHAPUIECKHIE HATeln
a) TUaMeTpoM = %Tonmnmﬂ COEMHSAEMBIX 3JIEMEHTOB 1 1
54° 2,54 %
6) auamMeTpoM > L4 TonmuHb coeaMHAEMBIX 3IEMEHTOB 15 3
ad el
3 Bkneennsble crepxHu u3 apmarypsl A240-A500 1 1
104 5d%




4 Jly6oBbIe MWIMHAPUYECKNE HATeITN 1 1.5

d? i

5 JlyOoBble TIacTHHYATHIE HATrelIn - 1.4
abl'ﬂ'.[

6 Kreit 0 0

[Ipumeuanue - JluameTpbl TBO3AEH, UIYypYNOB, Harejiel M BKICCHHBIX CTEpXKHEH o,
TOJIIIMHY 53JEMEHTOB &, HIUPUHY & ;W TOJNIIMHY & IUIACTUHYATBIX Harejeil ciemyer
MIPUHUMATD B CM.

[Tpu onpenenenuu k&, AuameTp reo3jel ciefyeT npuHuUMath He 6osee 0,1 TOMIMHBI COeTUHAEMbIX

35eMeHTOB. Ecny pasmep 3amieMIIEHHBIX KOHIIOB IBO3JIEH MEHEE 44 , TO CPE3bl B IIPUMBIKAIOIUX K HUM
IIBaX B pacueTe HE YUUTHIBAIOT. 3HAUEHUE &, COCAMHEHUN Ha CTaJbHBIX LMJIMHAPUYECKHX Haressx

CIICAYCT ONPECACIIATH 110 TOJINUHE & 0oJiee TOHKOTO U3 COCANHACMBIX 3JICMCHTOB.

HpI/I OIPEACIICHUN .’FCC ANaMETp I[Y6OBBIX HNUIMHAPHUYICCKUX Hareiaeu CJICAYCT NIpUHUMATh HE Ooiee
0,25 TOJIIIHUHBI 0oJiee TOHKOTO U3 COCOUHACMBIX 3JICMCHTOB.

CBsi3u B 1IBax CJICAYCT PpaCCTaBJIATb PABHOMCPHO IO UIMHE JSJICMCHTA. B HTapHHUPHO-OIICPTHIX
HpﬂMOHHHeﬁHBIX SJICMCHTAX AOITYCKACTCA B CPCAHHUX YCTBCPTAX MAJIMHBI CTABUTH CBA3U B IIOJJOBMHHOM

KOJINYECTBE, BBOJIS B pacueT 1o popmyne (12) Benuuuny #,, IPUHATYIO A KpalHUX YeTBepTeil ATMHbI
JJIEMEHTA.

['n6KOCTh COCTABHOTO 3JIEMEHTA, BBIYUCIEHHYIO 10 Gopmyie (11), cienyer npuHumarh He Oosee
rMOKOCTH } OTAEIbHBIX BETBEH, onpenenseMoil mo gpopmyine

i

A — 13
ﬁfzf:'ﬁp’fFﬁp ( )

e >.f fp - CyMMa MOMEHTOB HHEpLHMH OpYyTTO IONEPEYHbIX CEYCHUH OTHENbHBIX BETBEH
OTHOCHUTEJIbHO COOCTBEHHBIX OCEH, MapajuieNbHbIX OCcH ¥ (CM. pUCYHOK 2);
Fgp - nomane cevenus GpyTTO dEMEHTA;

{ - pacyeTHas AJIMHA IEMEHTA.

['nOKOCTh COCTABHOTO AJIEMEHTA OTHOCHTEIBHO OCH, TPOXOAAIICH Uuepe3 EHTPbI TSHKECTH CEYSHUN
BCEX BETBEH (OCh X Ha PUCYHKE 2), CIeAyeT OMpENessTh Kak I IEJIbHOTO JJIEMEHTa, T.e. 0e3 ydera
MIOJIaTIIMBOCTU CBA3€H, €CIM BETBU HAarpyKe€Hbl paBHOMEpPHO. B cilyyae HepaBHOMEpPHO HarpyKEHHBIX
BETBEH CIIEIyeT PyKOBOJACTBOBaThCA 6.7.



Ecnu BeTBH COCTaBHOIO 3J€MEHTA UMEIOT Pa3IMUHOE CEYEHHE, TO PACUETHYIO THOKOCTh *y BETBU B
dbopmyne (11) cnmenyer mpuHUMATh paBHOU

I

ﬁfzfﬂip "rFﬁp ’ (14)

}\1=

OIIpe/IeJICHUE [ IPUBEIEHO HAa PUCYHKE 2.

6.7 CocTaBHbIE 3JIEMEHTBl Ha MOJATIMBBIX COCIMHEHMSX, YacTh BETBEH KOTOPBIX HE ONEpTa IO
KOHIIaM, JOIYCKAeTCs pacCYMThIBATh Ha MNPOYHOCTH M YCTOHYMBOCTH 1o (opmynam (5), (6) mpu
COOJIFOJICHUHM CIIEYIOUIMX YCIOBUIL:

a) miomaau TIOoICPCYHOro CCUYCHHUA JOJICMCHTA FHTI/I Fpﬂ.l: CIICAYCT OIpeACIIAATL II0 CCUCHHUIO
OIICPTBIX BeTBeﬁ;

0) rHOKOCTh 3JIEMEHTAa OTHOCUTEIBHO OCH ¥ (CM. pUCYHOK 2) onpezensercs no gopmye (11); npu
TOM MOMEHT WHEPIIUH MPHUHUMAETCS C YIETOM BCEX BETBEH, a MIIOMAAb - TOJIBKO OMEPTHIX;

B) [IPU OMPEICIICHUHA THOKOCTH OTHOCHTEIBHO OCH X (CM. PUCYHOK 2) MOMEHT WHEPIIUH CIICAYeT
OTIpeeIIATh 10 (hopmyIie

[=1,+050,, (15)

e ID n fm - MOMCHTBI MHEPIUHU MONCPCHHBIX CEUYEHHUIN COOTBETCTBEHHO ONEPTBIX U HCOICPTHIX

BETBEN.
6.8 PacueT Ha yCTOWYHMBOCTH IEHTPATHLHO-CKATHIX JJIEMEHTOB MEPEMEHHOTO IO BBICOTE CCUYCHHS
ClIeJTyeT BBIMOJIHATH 1O hopMyIie

N

— <R < RE ), 16
'?JF]'.'IZEIIQ::‘ECKN ‘ (HHH - RHIL[) ( )

I1€ gy - TUIOIIAH TIOTIEPEYHOTO CEYEHUSI OPYTTO C MAKCUMAJIbHBIMU pa3MepaMy;
537 - KOOQOUIUEHT, YYUTHIBAIOIIUN IEPEMEHHOCTh BBICOTHI CEUEHUS, OMPEeNIeMblil o Tabauie

E.1 mpunoxenust E (17151 271eMEHTOB MOCTOSHHOTO CeUCHHUS 437 = 1);

# - k03¢ (HULKEHT NPOAOIBHOIO M3rKba, onpeenseMblil mo 6.3 118 THOKOCTH, COOTBETCTBYIOIIEH
CEUEHUIO C MAaKCUMAJIbHBIMU pa3MepaMH.

N3rmbaemble anemMeHTbI

6.9 Pacuer m3rmbaempIX DJIEMEHTOB, OOECIIEYCHHBIX OT TOTEPH YCTOWYMUBOCTH TUIOCKOW (OPMBI
nedopmupoBanus (cM. 6.14 u 6.15), Ha TPOYHOCTH MO HOPMAITBHBIM HAMPSHKEHUSAM CIIEAYeT IPOU3BOIUTh
o dhopmyre

M
W

pacy

LRy (mmm < Ruw)s a7)



rae A - pacdeTHBIN U3rHOAIOMN MOMEHT;
K- pac4eTHOE CONPOTUBIICHHE U3THOY;

R;{_m - pacyeTHOE COMPOTUBJICHUE U3THUOY APEBECUHBI U3 OJJTHOHAINIPABICHHOTO IIIOHA;

Wpa,:,{-pvaeTHHi/'I MOMCHT COIIPOTHUBJICHUA TMOIICPCUHOTO CCUYCHHA JJICMCHTA;, JIA LCJIIbHBIX

27eMEHTOB Whacy = Wi .

I[J'ISI H3ru0aeMbIX COCTAaBHBIX DJIEMEHTOB Ha IOoAAaT/IMBBIX COCAMHCHUAX pacquHHﬁ MOMCHT
COIMPOTUBJICHHUA CICAYCT IPUHHUMATh PaBHBIM MOMCEHTY COIIPOTHBJICHUSA HETTO WH‘I‘ , YMHOXXCHHOMY Ha

KOB(l)Ct)I/IIII/IeHT .‘?Cw, 3HaA4YCHUA .‘?Cw AJid 9JICMCHTOB, COCTABJICHHBLIX M3 OJWHAKOBBLIX CJIOCB, IMPHBCICHLI B

tabauue 16. Ilpu onpenenenun #,, ocnabieHus CEUYEHUH, pAaCIOIOKEHHBIE HAa Y4YacTKE JJIEMEHTa
mHOU 10 200 MM, IPUHUMAIOT COBMEIIEHHBIMU B OJTHOM CEUCHUH.

Taonuua 16
Koaddunuen | Yucno cinoes B 3nauenue kodduirenTa aas pacyera U3rudaeMbIx
T JIIEMEHTE COCTaBHBIX JIEMEHTOB TPH MPOJIETAX, M
2 4 6 9 u Gonee
k, 2 0,7 0,85 0,9 0,9
3 0,6 0,8 0,85 09
10 04 0,7 0,8 0,85
kg 2 0,45 0,65 0,75 0,8
3 0,25 0,5 0,6 0,7
10 0,07 0,2 0,3 0,4
[Ipumeyanus
1 JInst mpOMEXYTOYHBIX 3HAUEHUH BEIWYMHBI MPOJIETA M YHCIA CI0EeB KOA(D( UIIMEHTHI
ONPEIEIAI0TCA UHTEPIIOJIALUEN
2 Jlnst cocTaBHBIX OaJOK Ha HAaKJIOHHO BKJIGEHHBIX CBS3SX IPH YHCIE cJoeB He Ooiee 4,
HE3aBHCUMO OT IIPOJIETa, claexyeT npunumars 4, =0,95, &, =0,9.




6.10 Pacyer m3rmbGaeMbIX JJIEMEHTOB Ha TMPOYHOCTH IO CKAIBIBAHHWIO CJICIYET BBIMOIHATH I10
dbopmyne

OS5

L Rog(mma < B7E), (18)
Togh -

Jac

rae - pacyeTHas orepevHas CUia;
Sép- CTaTUYECKUH MOMEHT OpyTTO CABUIA€MOM 4YacTH IONEPEYHOI'0 CEUEHHUs dJeMEeHTa

OTHOCHTEJIBHO HEUTPAJIBHOM OCH;

{gp - MOMEHT UHEPLUU OPYTTO MONEPEUHOIO CEYEHHUS SIEMEHTa OTHOCUTELHO HEHTpPaNbHOU ocH;
Ppac - PacUETHas IMPHHA CCUEHMUS DIEMEHTA,;

RCK - paC4YCTHOC COIMPOTHUBJICHUC CKAJIBIBAHUIO IIPpH I/IBFI/I6C;

Rp%. - pacueTHOE CONpPOTHMBJICHHE CKAJBIBAHHIO MPH M3rMOE JPEBECHHBI M3 OJJHOHAINPABIECHHOTO

IIrmoHa.

6.11 Yucino CpC30B CBA3EM #p,, PaABHOMCPHO PAaCCTABJIICHHBIX B KAKAOM IIBE COCTABHOI'O 3JIEMCHTA
Ha Y4aCTKeE C OJHO3HAYHOM BHIOPOﬁ MOMCPCUYHBIX CUJI, JOJZKHO YAOBJICTBOPATH YCIIOBUIO

, 190p ~ My)Sey
" They

: (19)

rae T - pacueTHas Hecyllas CHOCOOHOCTh CBSI3M B JAHHOM IIIBE;
M, , Mp - nsrubaromiue MOMEHTHI B HAYaIbHOM {4 M KOHEYHOM E CEueHMsAX paccMaTpHUBaeMOro

ydacTka.
[Tpumeuanue - Ilpu HanuuuM B 1IBE CBs3eil pa3HON Hecylled coCOOHOCTH, HO OJUHAKOBBIX IO

XapakTepy paboThl (HarpuMep, Harejael u TBO3ei ), HeCYIIHe CIIOCOOHOCTH UX CIIeNYyeT CyMMHPOBATH

6.12 Pacyer 371€MEHTOB 1[ETHHOTO CEYSHHsI Ha MPOYHOCTh MPU KOCOM M3THOE ClIeyeT MPOU3BOIUTh
o dhopmyre

M, M,
W_:+ E £ Ry(umn RE ), (20)

rne M,u M y = COCTABIISIIOLINE PACYETHOIO HA3ruOaroIero MOMEHTA TSI TJIaBHBIX OCEH CeueHUs

bl L



W,n W}, - MOMEHTBI COIIPOTUBJICHUH IONEPEUYHOIO CEUYECHHS] HETTO OTHOCUTEIBHO IJIABHBIX OCEH
ceueHus xu ¥ .

6.13 KpuBonuHeitHple (THYTBIE) Y4YacTKH (PHCYHOK 3) KIEEHBIX JEPEBSHHBIX KOHCTPYKLUH,
n3rubaemMple MOMEHTOM Jf, YMEHBINAIONIMM HX KPHUBH3HY, CJIEIyeT PpacCUMTHIBaTh MO (opmynam
KPUBBIX OpYCbEB:

a) M0 TaHTECHIMAJILHBIM HOPMAJIBHBIM HATPSKCHUSIM Ha BHYTPEHHEW U BHEUTHEW KPOMKax Opyca:
Og g = Mg —n ) (Fypn) £ Ry, (21)
Ogp = Mrg —m)(Fygry) £ Ry (22)
rac ':rEl,I-[a 05,3 - COOTBCTCTBCHHO TAHI'CHLMUAJIBLHBIC HOPMAJIbHBIC HAIIPSXKCHHSA Ha BHy’l'peHHCfI u
BHEIIIHEW KpoMKax Opyca;

A - pacueTHBIN U3rudarouMii MOMEHT;

g, 7| ¥ 77~ COOTBETCTBEHHO PaJNyChl KPUBU3HBI HEUTPAIBHOTO CJIOs, HUKHEH (OIMKHEN K LIEHTPY
KPUBHU3HBI) U BEpXHEW KPOMOK Opyca;

F - nmnomaap monepeyHoro ce4eHust KpUuBoro opyca;
yn =1/ Ar)- cMelieHrne HeUTpaIbHOIO CII0S OT FEOMETPUUECKON OCH KPUBOJMHENHOTO Y4acTKa;
R, - pac4eTHOE CONPOTHUBIIEHHUE IPEBECHHBI N3THOY;
0) 1Mo MaKCUMaJIbHBIM PaJHAIbHBIM HOPMAJIbHBIM HAIIPSKEHUSM
Opmax = MU fa —In(r /7)) () £ Rpon, (23)*

rIe Rpgg- pacueTHOE COMPOTHBIICHUE KJIECHOW APEBECHHBI PACTSHKEHHUIO MOMEepEK BOJOKOH (1M03.7
TaOIUIEI 3).

* <D0pMyJ1a COOTBCTCTBYCT OpUT'MHAITY. - HpI/IMC‘-IaHI/IC M3TOTOBUTENS 0a3bl JaHHBIX.

<
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= 7
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Pucynok 3 - PacueTHast cxema KpUBOTro Opyca IMpu YUCTOM M3THoe

6.14 Pacyer Ha yCTOMYMBOCTH IIJIOCKON (OpMBbI JeGOpMUPOBAHUS H3THOAEMBIX 3JIEMEHTOB
MPSIMOYTOJIBHOTO TIOCTOSTHHOTO CEYSHUS CIIEAYET IMPOU3BOINTH IO PopMyie

M

01 Wep w(mm £ Ry ), (24)

rjie M - MaKCHMaIbHbIH N3rubaronuii MOMEHT Ha PacCMaTPHBAEMOM YydacTke Iy ;

Wy - MAKCUMAJIbHbIH MOMEHT CONPOTHBJICHHS OPYTTO HA PACCMATPUBAEMOM YYacTKe iy, .

Kosdpdumuent g ye uid n3rubGaeMbIX 3JIEMEHTOB IPSIMOYTOJBHOIO IOCTOSHHOIO IIONEPEYHOro

CEUeHUsl, NIAPHUPHO 3aKPEIUICHHBIX OT CMEIIEHUS U3 IIOCKOCTH U3rMba M 3aKperyieHHBIX OT MOBOPOTA
BOKPYT MPOJIOIBHON OCH B OTIOPHBIX CEUCHHSX, CIICYET ONMPEALIIATh 1o popmyrie

152

e =140 —ky | 25
M i b (25)

rac EP - paCCTOAHUC MCIKAY OIMMOPHBIMH CCUHCHUAMM 3JICMCHTA, a4 IIPU 3aKPCIIJICHUN CKaToM KpOMKH

OJICMCHTA B IMPOMECIKYTOYHBIX TOYKax OT CMCHICHUA U3 ITJIIOCKOCTH u3ruoa - PACCTOAHUC MEKAY ITUMU
TOYKaMH,
b= IIHUpHUHA TTONIEPCIHOTO CCUCHUS;

h - MaKCUMaJIbHas BbICOTA MOMNEPCUYHOTO CCUCHUA HA YHaCTKEC fp ;

kg - KOO UIMEHT, 3aBUCAIMEA OT (OPMBI SMIOPHl M3TUOAIOIMX MOMEHTOB Ha ydacTke
omnpenenseMblii o Tadnuue E.2 npunoxxenus E HacToAIMX HOPM.

[Tpu pacuere U3rnbGaeMpIxX >JIEMEHTOB C JMHEHHO MEHSIOIIEHCS M0 JUIMHE BBICOTOM M MOCTOSHHON
[IUPUHOH MOTIEPEYHOTO CEYCHUs, HE UMEIOIINX 3aKPETUICHHI U3 TUIOCKOCTH 0 PACTSIHYTOH OT MOMEHTa
M xpomke, Win pH #2 < 4 KodPDULHEHT @ pr 10 GopMmyrte (25) ciemyeT yMHOKATh Ha IOMOIHUTEIbHBIN

KOY(DOUILHMEHT £ 41,1. 3HAUEHHS k41 IpHBENCHBI B Tabmuie E.2 npunoxenus E. Ilpu m 24 kg = 1.

[Tpu moAKperyieHn: #3 TUIOCKOCTH H3TH0a B TPOMEXKYTOUHBIX TOYKAX PACTSIHYTOH KPOMKHU
3JIEMEHTAa Ha Y4YacTKe ‘EP K03 OULMEHT ¢ ¢ , ONPENENEHHBIH 0 (opmyie (25), cienyeT yMHOXKaTh Ha

KO DULMEHT &1

! B '
kg =1+ [0142-E +176 — + 140 - 1| ——, (26)
2
L ‘EP e +1
rae - LHEHTPAJIbHBIM yrojl B pajuaHax, ONPENeNSIOIUAd y4acTOK fp 3JIEMEHTa KPYrOBOIO
ouepTaHus (A1 NIPSIMOIMHENHBIX IEMEHTOB & p - 0);

72 = 9UCIIO TIOJIKPETLIEHHBIX (C OMHAKOBBIM IIArOM) TOYEK PACTAHYTOH KPOMKH Ha Y4acTke iy (Tipu



e N
# 24 BeIMYNHY ——— CIIEAYET IPUHUMATh paBHOM 1).
e+

6.15 IIpoBepky YCTOMYMBOCTH IUIOCKOH (opMbl JaeGopMUpOBaHUS HU3THOAEMBIX DJIEMEHTOB
MMOCTOSIHHOTO JBYTaBPOBOTO WJIM KOPOOYATOrO MOMEPEYHOr0 CEUEHUH CIeNyeT MPOU3BOJIUTH B TEX
cltydasix, Korjaa

1y 278, (27)

rae & - LMpUHa CKATOro Mosca MONEPEUYHOTO CEYCHUSI.
Pacuer cienyet npousBoauts o popmysne

M

L R (wmn £ Ry ) (28)

rae ¥ - kod(p(GUIHMEHT MPOAOJBLHOTO M3rHOa M3 IIOCKOCTH H3rMba CXKaToro Iosica JJIEMEHTA,
omnpeaesieMbli 1o 6.3;
K - pacueTHOE COIIPOTHBIICHUE CKATUIO;

R;Z:I;I.L[ - paC4YCTHOC COIMPOTHUBJICHUC CKATUIO APCBCCHUHBI U3 OAHOHAIIPABJICHHOI'O IIIIOHA LVL,

WEP'MOMGHT COIIPOTUBJICHUA 6PYTTO MOMEepeUHOIro CCUYCHHUA; B ClIydac (baHepHBIX CTCHOK -
HpI/IBe)IeHHHﬁ MOMCHT COIIPOTUBJICHHUSA B IIJIOCKOCTU n3ruda 3JIeMEHTA.

AnemeHTbI, NoABepXXeHHble 4eNCTBUIO OCEBOW CUNbl C U3rMOOM

6.16 Pacuer BHEIIEHTPEHHO-PACTAHYTBIX M PACTAHYTO-U3TUOAEMBIX 3JEMEHTOB IO HOPMAaJbHBIM
HaIpPSDKEHUSM CIIeTyeT POU3BOIUTH 10 hopMylie

MR
v, E_ <Ry, (29)
Fpeu:n: WPEET{R}{

e Wiaoy - PACUETHBI MOMEHT COMPOTHUBIIEHHUS MOTIEPEYHOTO cedenus (em. 6.9);

Fpacq- IJIONIAJb PACYETHOTO CEUECHHS HETTO.

Jlnis ipeBecHHBbl M3 OJHOHAIPABICHHOTO MIMOHa B ¢opmyine (24) cieayeT HCHOIB30BATh
COOTBETCTBYIOIIME 3HAYEHHS PACUETHBIX COMPOTUBIICHUH.

6.17 Pacuer Ha NMPOYHOCTH BHEICHTPEHHO-CXKATHIX M C)KATO-U3THOAEMBIX DIIEMEHTOB CIIEIYET TI0
HOpMAaJIbHBIM HaNpsHKEHUSIM POU3BOAMUTE IO (hopMyIie

it A
Fove gy o414 < Ri) (30)

roe M- wusrubarommii MOMEHT OT JICHCTBUS MOMNEPEYHBIX U MPOJOJBHBIX HArpy3oK,

orpeeNIIeMbIl U3 pacyeTa 1o 1ehOpMUPOBAHHOM CXeMe.



IIpumeyanus

1/l mapHUPHO-ONEPTHIX 3JEMEHTOB IMPH CHUMMETPUYHBIX SIIOPaX H3THOAIOIUX MOMEHTOB
CHUHYCOUJAJIBHOI0, MapaboJu4ecKoro, MOJUIOHAJIBHOIO M OJIM3KMX K HMM OYEepTaHWM, a Takke Jyis

KOHCOJIbHBIX 3JIEMCHTOB M 10ITyCcKaeTcs OnpeaensiTh mo popmyiie

My =—, (31)

rae £ - xodhduuredt, uaMeHsommiics or 1 10 0, yYUTHIBAIOMIKUN JONOJHUTEIBHBI MOMEHT OT
MIPOJIOIBHOM CHJIBI BCJIEICTBHUE MPOTrHbOa dJIEMEHTA, ONPEISIEMbIH 10 hopmyJie

N
E=lr—+ 32
0B, Fiop (32
JJISL ,I[peBeCI/IHBI nu3 OI[HOHaHpaBJ'IeHHOl"O IIITITIOHAa
N
e
o REw fp

M - u3rubaronviii MOMEHT B pPAacueTHOM Cce4YeHHH Oe3 ydeTa OMOJIHUTEIbHOTO MOMEHTa OT
MPOAOJIBHOM CHJIBL;

© - ko3 punment, onpenensemMslii o popmyse (8) 6.3.

2B cnyyasx korja B IIAPHUPHO-OMEPTHIX AJIEMEHTaX SIIOPHl U3THOAIONINX MOMEHTOB HMEIOT
TPEYroJIbHOE WJIM MPSAMOYTOJIbHOE odepTanue, kKodpduiument no dopmyne (30) cienyer yMHOXKATh HA
HONPaBOYHbIN KOOQOUIMEHT iy, .

g = ot + (L= tg) (33)

rjae oy - KodQQUIUEHT, KOTOpBIN ClelyeT MPUHUMATh paBHbIM 1,22 TIpu 5MI0pax H3rHOaroNIMX
MOMEHTOB TPEYToJILHOTO ouepTaHus (0T cocpenoTodeHHoM cuibl) u 0,81 - mpu smropax MpsIMOYroJIbHOTO
ouepTaHus (0T HOCTOSTHHOTO U3TN0Ar0IIEr0o MOMEHTA).

3Ilpu HECUMMETPHUYHOM 3arpyXeHMH IIAPHUPHO-OMEPTHIX IIEMEHTOB BEIUYMHY H3THOAroIero
mMomenTa M, cienyer onpenensaTe mo hopmyie

A
M =—f+_F (34)

i) 3
c EK

rae M.nm M, - nrubaromye MOMEHTBI B PaCYeTHOM CEYEHHMH 3JEMEHTa OT CHMMETPHYHOH H

KOCOCUMMETPUYIHOM COCTABJISIONIUX HATPY3KH;
E.m £, - koddhuuueHtsl, onpexpensemble 1o (opmyne (27) mnpu BeIMYUMHE THOKOCTH,

COOTBETCTBYIOIICH CHMMETPUYHON U KOCOCUMMETPUIHON (popMaM Mo I0JIbHOTO H3rHoa.

4 JInst 51eMEHTOB, MEPEMEHHBIX 110 BBICOTE CEYEHHs, IUomanb FguB dopmyrne (27) crenyer

OPUHUMATh JUIS MaKCUMAJbHOTO IO BBICOTE CEUCHHUs, a KOIGPUIUEHT ¥ cieqyeT yMHOXaTb Ha
KO3(D(DULMEHT k437, IpUHUMaeMbli o Tabnune E.1 npunoxenus E.



SIlpu oTHOWIEHMM HANpsHKEHUH OT M3ruba K HampshKeHUsM oT cxkatuss meHee 0,1, cxaro-
n3rudaeMble AJIEMEHTBI CIIEyeT NPOBEPATh TaK)Ke Ha YCTOMYMBOCTH IO ¢dopmyne (6) O6e3 ydera
M3ru0aroero MOMEHTA.

6.18 Pacuer BHEUEHTPEHHO-CXKATBIX U CXKATO-U3TUOAEMBIX SJIEMEHTOB HAa MPOYHOCTH IO
CKaJIBIBAHUIO CJICIYET BBIMIOJIHATH 10 (popmyIie

(25
4 A < R (i € RE)), (35)
Tspbpac
0,75Me

)
b
() - pacueTHast orepevHast CUIIa;

rae & =

M- pacdCTHas IIPOa0JIbHAA CHJIA,

Sép- CTaTU4YECKUH MOMEHT OpyTTO CIBUTaeMOH 4YacTH [ONEPEeYHOro0 CEeUeHHUs JIIEMEHTa
OTHOCHUTEIIBHO HEUTPAJIIBHOM OCH;

{gp - MOMEHT UHEPLUU OPYTTO MONEPEUHOTO CEYEHHUS SIEMEHTa OTHOCUTEBLHO HEHTPaNbHOMU ocH;
Bpag¥ #pa; - PaCUETHBIE IMPHMHA U BHICOTA CEUEHHS JIIEMEHT;
€ - DKCLICHTPUCUTET Nepelauul yCuius A ;

K. - pac4eTHOE CONPOTUBIIEHUE CKAIIBIBAHUIO IIPU U3TU0E;

R;Iiu - paCdCTHOC COIIPOTHUBJIICHUC CKAJIBIBAHWUIO IIPpU n3ruoe APEBECHUHBI U3 OAHOHAIIPABJIICHHOI'O

IIrmoHa.

6.19 KpuBonmHeitHbIe (THYTBIE) YYaCTKU C)KAaTO-U3THOAEMBIX KJIEEHBIX JIEPEBSHHBIX KOHCTPYKIIUH
CIIEIyeT pacCYUTHIBATh O (hopMyiaM KpUBBIX OpycheB (cM. 6.13):

a) Ha C)KaTOM KpOMKe
NiF+M(m -n)i Fypn (36)*
0) Ha pacTAHYTON KPOMKE

Wi F+ M(ry - 1y)! Bygry (37)*

* DOpMyIbI COOTBETCTBYIOT OpUTHHANY. - [I[puMedyanue u3rotoBuTess 6a3bl JaHHBIX.

6.20 Pacuyer Ha ycTOMYMBOCTD IUIOCKOM (POPMBI 1e(hOPMUPOBAHUS CKATO-M3TUOAEMBIX SJIEMEHTOB
clietyeT MPOU3BOIUTH 1O hopMyIe



n

N M
':"-':'Rc Fﬁp I:‘5:'15.-'1RH'T’a"?li}:u

1)

(38)

Eas
—

rae FEP - IJIOMIA/Ib OPYTTO ¢ MAKCUMATBHBIMU pa3MepaMU CEUCHUS DJIEMEHTa Ha Y4acTKe fp ;
Wﬁp- cM. 6.14;

7 =2 - Ui 3JIEMEHTOB 0€3 3aKpeIUIeHUs PACTAHYTON 30HBI U3 INIOCKOCTH AeopMupoBanus u #2 =1
U1 3JIEMEHTOB, UMEIOIINX TaKUe 3aKPEIICHNUs;

© - ko3¢ punmenT npomonpHOrO M3rKba, ompenensemMsiii mo Gopmyne (8) It THOKOCTH ydacTKa
3JIEMEHTA C PACUETHOM JMUMHOH {j, U3 MII0CKOCTH IehOPMUPOBAHMS;

@11 - K03hOULUEHT, onpenenseMslil o popmyie (25).

Jliis ipeBecuHbl U3 OJHOHAMNPABIEHHOTO IINOHA CIEAYeT IPUHUMATh COOTBETCTBYIOLIME 3HAUCHUS
pac4YeTHBIX CONPOTUBIIEHUH 110 5.7.

[py HaMYMK B SJIEMEHTE HA Y4acTKe Iy 3aKPEIIeHUH U3 TLI0CKOCTH 1e(OPMUPOBAHHUS CO CTOPOHBI
pacTAHYTOH OT MOMEHTa Jf KPOMKH, KOI(D(PUIUEHT gy, CleAyeT yMHOXKaTh Ha KOdPPUUMEHT K g1,
orpenenseMsiid o popmyie (24), a koapdumuent ¥ - na kodpduuuent X 3rmo popmyne

2 ; 3

i
kegar = 1+ 0,75+ 0,06 f +U,6E}JP§—1 —, (39)

e o, fp, B, #-cM. 6.14.
[Tpu pacuere >JEMEHTOB MEPEMEHHOTO0 IO BBICOTE CEYEHMs, HE HMEIOUIUX 3aKpEeIUICHUH U3
IUIOCKOCTH II0 PACTSAHYTOH OT MOMeHTa M KpoMKe, Win npu # <4 kodQOUIMEHTHl ¥ U ppg,

ompenensemele o Gopmynam (8) u (25), cneayer JOMOJHUTEIBHO YMHOXaTh, COOTBETCTBEHHO, Ha
KOd(DOUIMEHTBI & 437U &41,1, IpUBeAcHHBIE B TaOimnax E.1 u E.2 npunoxenus E.

HpI/I m 2l 'ECEN =kEM =1.

6.21 B cocTaBHBIX C)KAaTO-H3THOAEMBIX 3JIEMEHTAX CIEAYeT MPOBEPSATh YCTOWYMBOCTH HamOoJiee
HaAMpPsKEHHOM BETBH, €CJIM pacueTHas IJMHA €€ MPEBBIIIaeT CEMUKPATHYIO TONIIUHY BETBU, IO (hopmyIie

VoM LR (40)
—— t— L i
Fﬁp Wﬁp

rae - KOod(p(UIMEHT MNpOJOJIBHOTO WU3rnba s OTAENbHOW BETBU, BBIYMCIECHHBIH IO €€
pacueTHoil e i (eM. 6.6);

fgp, Wsp - IUIOWIAZL 1 MOMEHT CONPOTHBJICHHS OPYTTO TIOMEPEYHOTO CEUECHHS JIEMEHTA.

YCTOMYUBOCTH CIKATO-U3TUOAEMOTO COCTABHOTO DJJIEMEHTa W3 IUIOCKOCTH U3ruba ciemyer
poBepsITH o opmyiie (6) 6e3 yueTa H3rudaroero MOMEHTa.



6.22 Yucno cpe3oB cBs3ed ., PABHOMEPHO PACCTABICHHBIX B KaXJIOM IIBE CXAaTO-U3rHOAEMOro

COCTAaBHOT'O D3JIEMEHTa Ha YYacTKE C OJHO3HAYHOM OSHIOPOM IONEPEUHbIX CHII, NpPU MPUIOKEHUU
CKUMAIOIIEH CUIIBbI II0 BCEMY CEUEHMIO, JOKHO YIOBIETBOPSTH YCIOBUIO

, L5M 85

n.,oF 41
o Tiey (41)

rac Sﬁp- CTaTHYSCKHIT MOMEHT 6PYI ro C,Z[BI/IFaeMOﬁ YaCTHu MOIEPEYHOro CCUCHUA OTHOCHUTCIBHO

HEUTpaIbHOU OCH;
{5 - MOMEHT HHEPIMK GPYTTO MONEPEUHOTO CEYEHHUS dIEMEHTa;

T- pacuCTHasd HECYIIast CIIOCOOHOCTH OHHOﬁ CBiA3H B JaHHOM IIIBEC,

M - uzrubaronmit MOMeHT, onpeessieMbli mo 6.17.

Pac4yeTHble gnuHbI K npepernbHbIE rMOGKOCTU 31IEMEHTOB AepeBAHHbIX KOHCprKLIVIVI

6.23/Inst  ompeneneHuss pacUETHON JUIMHBI TPSIMOJMHEWHBIX  JJIEMEHTOB, 3arpyKEHHBIX
HPOJIOJILHBIMU CHJIAMH 110 KOHLIAM, KO3(D(MULUCHT jip CIIEAYET IPUHUMATH PaBHBIM:

IIPY IIAPHUPHO-3aKPEIJIEHHBIX KOHIIAX, & TAK)KE NPH IIAPHUPHOM 3aKPEIUICHUH B IIPOMEKYTOUHBIX
TOYKax 3JeMeHTa - 1;

P OJHOM IIAPHUPHO-3aKPETIEHHOM U IPYTOM 3ariemieHHoM KoHie - 0,8;
MIPU OJHOM 3aIIeMJIEHHOM U JPYTOM CBOOOJIHOM HArpyK€HHOM KOHIIE - 2,2,
mpu 000uX 3aleMIeHHbIX KoHlax - 0,65.

B ciiyuae paBHOMEpHO pacnpeeseHHOHN Mo JJIMHE 3JIeMEHTa MPOI0JIbHOW HArpy3Ku KO3 UIIMEHT
fi CIIeyeT IPUHUMATh PaBHBIM:

npy 000MX IIAPHUPHO-3aKPEIUIEHHBIX KOHIax - 0,73;
IPY OJTHOM 3aIIEMJIEHHOM U JIPYTOM CBOOOJHOM KOHIIE - 1,2.

PacueTHyro /JUIMHY TEpeceKarolInXcsl DIEMEHTOB, COCIMHEHHBIX MeXIy coboil B Mecrte
nepeceyeHus, caeayeT NpuHUMaTh PaBHOM:

IIPU NIPOBEPKE YCTOMYMBOCTU B TUNIOCKOCTH KOHCTPYKLHUH - PacCTOSIHHUIO OT IIEHTpa y3Jia 10 TOYKU
IIEpECEUEHUS DIIEMEHTOB;

IIPU IIPOBEPKE YCTOMYMBOCTH U3 IUIOCKOCTH KOHCTPYKLIUU:
a) B CIIy4ae MepeceuyeHus BYX CHKAThIX AIEMEHTOB - ITOJIHOM JIJIMHE JIEMEHTA;

0) B cilyyae mepecedeHHs CKaToro JIEMEHTa C HepaOOTaroIUM - BEIUYUHE i, YMHOKCHHOW Ha

KO3 ULUEHT i



rae 4, Xy, - noiHas JJIMHA, TMOKOCTh U IUIOLIA/(b IOIIEPEYHOr0 CEUEHHUS CIKATOTO IIEMEHTA;

{5, Aq, f4- 1uHA, THOKOCT U IUIOMIAAb IOIEPEYHOI0 CeUEHUs HepabOTaIOLIEro YIEMEHTA.

Benuuuny pi ciaenyer npuHumath He MeHee 0,5;

(42)

B) B Cllyyae IEpecedyeHus] CXKATOro 3JIEMEHTa C 3JIEMEHTOM, PAcTAHYTHIM PAaBHOH IO BEIUYMHE
CWIOH, - HauOoNbILEH JUIMHE CKAaTOro 3JIEMEHTA, U3MEPSIEMON OT LIEHTpa y3Jia JO TOYKU IEepecedeHUs

3JICMCHTOB.

Ecnu nepecekaromnyiecss 3J€MEHThl MMEIOT COCTaBHOE CEueHHe, TO B Qopmyny (42) cruemnyer
MOJICTABJISATH COOTBETCTBYIONIUE 3HAYCHUS THOKOCTH, onpeneisembie o gopmyse (11).

6.24 TuOKOCTh 2JIEMEHTOB M WX OTACIBHBIX BETBEH B JCPEBSHHBIX KOHCTPYKIMSAX HE JOJDKHA

IIPCBBIIATH 3Ha‘leHHfI, YKa3aHHBIX B Ta6J'II/II_I€ 17.

Tabmuna 17

HanmeHnoBaHue 351eMEHTOB KOHCTPYKIIAN

[TpenenbHast THOKOCTD Ay

1 Cxatble mosica, OTMOPHBIE PACKOCHI U OIMOPHBIE CTOHKH
(dhepM, KOJTOHHBI

2 Ilpoune cxatble 37eMEHTHI (hepM U JPYTUX CKBO3HBIX
KOHCTPYKLUI

3 CxkaTble 2JIEMEHTHI CBA3EN

4 PactsHyTBIe TIOsica (hepM B BEPTUKAJILHOM IIIOCKOCTH

5 IIpoune pacTaHyTbIE 3JIEMEHTHI (PepM U IPYTHX CKBO3HBIX
KOHCTPYKLUU

JJ1st onop BO3AYIIHBIX JMHHUH dJIEKTPOIepeaayu

6 OcHOBHbBIE 3JEMEHTHI (CTOMKH, NPUCTaBKH, OIOPHBIE
PacKoChI)

120

150

200

150

200

150




7 Tlpouwnie 371eMeHThI 175

& Casi3u 200

[Ipumeuanue - [Ins cxKarblX 3JIEMEHTOB IEPEMEHHOIO CEYEHUs BEIMYMHA MPEACIIBHON

THOKOCTH My YMHOXKACTCS HA . fK 37 » T KOIQOUIHUEHT k43 IPHHMMAETCS 1O Tabmie

E.1 npunoxenus E.

OcoGeHHOCTU pacueTa KneeHbIX 3/1IeMEeHTOB U3 dhaHepbl C APeBeCUHON

6.25 Pacder KJeeHBIX DJIEMEHTOB W3 (aHEephl C JIPEBECHUHOW CIIEYeT BBINOJHATH MO METOIY
IIPUBEIAEHHOIO MOIIEPEYHOr0 CEYEHUS.

6.26 [TpouHocTs pacTsaHyTON (haHepHON OOUIMBKYU IUTUT (PUCYHOK 4) U MaHemel cleayeT MpoBepsTh
o gopmyie

A
% S my Ry, (43)

rae A - pacueTHBIN U3THOAIOIINNA MOMEHT;
REIJ-P' pacyeTHOE COMPOTUBIICHHE (PaHEPHl PACTSHKEHHIO;

24, - KOOQQUIMEHT, YIUTHIBAIONIMN CHIKEHHE PACUETHOTO CONPOTHBIICHUS B CThIKAX (aHepHOH
OOIIMBKM, NPUHUMAEMBI paBHBIM INPU YCOBOM COEIMHEHMM WM C JIBYCTOPOHHHMH HaKJIaJKaMH:
g, = 0,6 11 banepbl 00bIMHON U #24 = 0,8 jist panepsl OaKeNM3MPOBAHHOMW; TIPH OTCYTCTBHH CTHIKOB

P?Eq:, =l;

Wig - MOMEHT CONPOTHBJICHHS MOMEPEYHOTO CEYEHHs, TIPUBEIEHHOTO K (haHepe, KOTOPBIH ciieryeT
ONpPEIENATh B COOTBETCTBUU C YKa3aHUSIMHU 6.25.



1 - npononbHbIe pedpa; 2 - 0OImMBKa

PI/ICYHOK 4 - HonepeIIHoe CCUYCHHUC KIICCHBIX IIJIUT U3 (I)aHepBI U JPpCBCCUHDBI

6.27 IlpuBeieHHBIE MOMEHT COINPOTHUBJICHUSI TIOMEPEYHOTO CEUYCHUS KJICCHBIX OJJIEMEHTOB W3
(baHepsl ¢ IPEeBECHHOM CIIeyeT ONpeAesaTh mo popmyre

I
W = ——, (44)
Fi

TAC ¥p- paCcCTOAHUC OT HEHTPA TSKECTU IIPUBEACHHOI'O CEYCHUS O HIDKHEH rpanu O6IJ_II/IBKI/I;
IlTp - MOMCHT MHCPLIUN CCUYCHUS, IPUBCACHHOTO K (baHepe

B
IH_F'=I¢'+EE_1 (45)
¢
rac f,i, - MOMCHT HHCPIUU MTONICPCUHOI'O CCUCHUA (baHeprIX O6H.[I/IBOK;

[ - MOMEHT MHEPIINH TMOTIEPEYHOTO CEUCHUSI IEPEBIHHBIX pedep KapKkaca;

£ By - oTHOUTIEHNE MOJTyJIEH YyIPYrOCTH IPEBECUHBI U (haHEPHI.

[Ipu onpeneneHnn NPUBEACHHBIX MOMEHTOB WHEPIIMU W MPUBEICHHBIX MOMEHTOB COTIPOTHBIICHUS
pacueTHyl0 IHUpHHY (aHEPHBIX OOMMBOK CHeIyeT HPHHUMATh PABHOH &y =U0.8Empu [ 6am

bpeu: = U,lﬁa“lb npu [ < 6z (& - TOJNHAs MIMPUHA CEYCHHUS TUIUTHI, [- TPOJIET TUIUTHI, @ - PACCTOSHUE
MEXy MPOJIOTIBLHBIMHU peOpamMu 1O OCSIM).

6.28 YCTOWYMBOCTD CKATOW OOIIMBKY TUTHT U TIAHEJIEH CIIeAYeT MPOBEPSITH IO hopMyJie

M
< 46
AR (46)
1250

vy = ———npu < 2 50;
PO g2 S



@8 ou 50
2% qpu —
“e =1~ 500

* TekcT JOKYMEHTa COOTBETCTBYET OpUTHHANY. - [[puMedanne n3roTroBUTENs 0a3bl JaHHBIX.
(2 - paccrosiHue MeXay peOpamu B CBETY; & - TOJIIIKHA (paHEepHI).

BepxHioto OOIIMBKY IUIMT JIOTOJHUTENIBHO CIIEAyeT TMPOBEPSATh Ha MECTHBIA UW3ru0 OT
cocpenoToueHHoro rpy3a F =1 kH (c koaddunuentom neperpysku # = 1,2) kak 3a7eaHHYIO B MECTax
MIPUKJIEUBAHUS K peOpaM IUIaCTUHKY.

6.29. [IpoBepky Ha ckaiblBaHHE peOep Kapkaca IUTMT W MaHeJIed WM OOIIMBKHU IO IIIBY B MECTE
MIPUMBIKAHUS €€ K pedpam cleayeT Mpou3BOAUTE 10 (hopmyrie

Xy
— = S RCK ) (47)
j1'1'F'J'E:IF'E“3

rac Q - paCcdC€THasd IOoIICpCcUYHad Cujia,
Ry mp " CTaTHYECKUM  MOMEHT CIBUracMON  dYacTu INPUBCACHHOI'O  CCUCHHUSA  OTHOCHUTCIBHO

HEUTpaAJIbHOM OCH;

RCK-pacquHoe CONMPOTUBJICHHUC CKAJIBIBAHUIO APCBCCHUHLI BJOJIb BOJIOKOH HJIHU Q)aHepH BJOJIb

BOJIOKOH HApPYXXHBIX CJIOCB;

bpa - pacueTHas IIMPUHA CEYEHHMs, KOTOPYIO ClelyeT NMPUHUMATh PaBHOH CyMMapHOH IIMpuHe

pebep kapkaca.

6.30 Pacuet Ha MPOYHOCTH MOSICOB M3TUOAEMBIX DJIEMEHTOB JIBYTaBPOBOTO W KOPOOUYATOTO CEUCHHI
¢ (anepHBIMU CTeHKaMH (PUCYHOK 5) clie/lyeT Mpou3BOAUTH 1o dopmyie (17), npunumas Wy, = Wy,
NP 5TOM HANPSKEHMs B PACTAHYTOM MOsCE HE JOIKHBI MPEBBINATh £y, a B cxatoM - @R (¥ -
K03 (HULIMEHT MPOJOTBHOTO U3rHbda U3 MIOCKOCTH U3TH0a).

a b
—
4 b LA LA
e R VA | =
L= N \f\ﬁ\ =
\ YA
! 2
= =
F I N
a 4 AT [
o [ [ N/N,JN
= P 1 I A L
A= 4 [ i N{N,.d\ =
P I VELEY
] 1 R o
3
| |

a - TBYTaBPOBOTO CEUYCHHUSI; O - KOPOOUATOTO CCUCHHS



Pucynox 5 - [lonepeunple ceueHus KJISEHBIX 0aI0K C MIOCKOH (haHEpHO# CTECHKOM

6.31IIpu mnpoBepke CTEHKM Ha Cpe3 MO HeWTpaabHOH ocu B Qopmyne (47) 3HaueHHE
R IPUHUMAETCS PABHBIM Ky op, @ PACUETHAS IMPHHA 1y, PABHA

‘bpaj: =28, (48)

rae > d,. - CyMMapHas TOJILIMHA CTEHOK.

[pu npoBepke CKalbIBaHUs 110 IBAM MEXJLY MOSICAMU U CTEHKOH, B hopmyie (47) Ky = Kgox, a
PaCUETHYIO IIMPUHY CEYEHHS CIIEAYET IPUHUMATL PABHON

boae = #hy, (49)

IJIe % - BBICOTA II0SICOB;
# - YUCJIO BEPTUKAJIbHBIX IBOB.

6.32 [IpoYHOCTh CTEHKH B OMAaCHOM CEUEHUU Ha JACHCTBHE TNIABHBIX PACTATUBAIOLINX HANPSKEHUN
B M3rM0ACMBIX JICMEHTAX JIBYTaBPOBOTO M KOPOOYATOTO CEUCHUM CIIEIyeT MTPOBEPSATH MO (hopmyIie

2
[ ) a2
2" [ :«ET] 7o < Rppa (507

* q)OpMy.Ha COOTBCTCTBYCT OpHUT'MHAITY. - HpI/IMe‘{aHI/Ie M3TOTOBUTENS 0a3bl JaHHBIX.

e R@_p_m - pacu€THOC COIIPOTUBJICHHUC Q)aHepH PacTsLKCHHUIO IOA YIJIOM o, OIPEACTIAEMOEC II0

rpaduxy pucyska XK.l npunoxenus X;
@ 5r - HOPMaJIbHOE HAIPsDKEHUE B CTEHKE OT M3ruda Ha YpOBHE BHYTPEHHEH KPOMKH IOSICOB;

Tpp -~ KaCaTCJIbHBIC HAIIPSPKCHHUS B CTCHKC HA YPOBHE BHyTpeHHeP’I KPOMKH IOSICOB;

& - YTOII, OTIPEEIIAEMBIN U3 3aBUCHMOCTH
tg 2o = ——, (51)

YCTOMYMBOCTD CTEHKH C MPOJIOJIBHBIM [0 OTHOLIEHHUIO K OCH 3JIEMEHTA PACHOJIOKEHUEM BOJIOKOH
HApYKHBIX CJIO€B CIEyeT MPOBEPITh HA JEHCTBUE KacCaTEIbHBIX M HOPMAJIbHBIX HANpPSKEHUN IpU
YCJIIOBUHU

hex
—= 550, (52)

I/1€ #,p - BBICOTA CTEHKU MEX]ly BHYTPEHHUMHU IPaHSAMU MOJIOK;

& - TOJIIIUHA CTCHKU.



Pacuer cnenyet npou3BoauTh 1o Gopmyse

[1005 1005

(53)

rie ki, u k- k03 GHULUEeHThI, onpenenseMsle 1o rpadukam pucynkos .2 u XK.3 npunoxkenus X;

fipac - PACUETHAS BBICOTA CTEHKH, KOTOPYH CIIEJyeT NPHUHMMATh PABHOW /iy PU PACCTOSHUM

MEXIy pedpaMu ¢ Z K., M paBHOW @ IIpu & < H.. .

[Ipu momepeyHOM O OTHOILIEHHIO K OCH 3JIEMEHTa PACIIOJIOKEHUU HAPY>KHBIX BOJIOKOH (haHEpPHOM
CTEHKH MPOBEPKY YCTOWYHMBOCTH CJIEAyeT MNPOU3BOANTH 1o ¢Gopmyine (53) Ha [eiicTBHE TOJIBKO

KaCaTCJIbHBIX HaHpH)KeHI/Iﬁ B TEX ClIydadaXx, Korja

Fer g,

(54)

PacuyeTt anemeHTOB AepeBAHHbIX KOHCTDYKLIMIZ no npegernibHbIM COCTOAHUAM BTOp0I7I

rpynnbl

6.33 Jledopmannu 1epeBSHHBIX KOHCTPYKIIMIA HITH WX OTICIBHBIX AJIEMEHTOB CJIEIyeT ONpPEACIsITh
C YYETOM CJIBUTA U MOJATIMBOCTU COelMHEHHNH. Bennunny nedopmaruii moaTinuBoro COeMHEHUs MpH
MIOJIHOM HCIHOJb30BaHUM €ro HeCcylled CIOCOOHOCTH cieayeT NpUHUMaTh o Tabmuue 18, a mpu
HEMOJIHOM - IPONOPLMOHATIBHON JEMCTBYIOLIEMY HA COEUHEHUE YCUIINIO.

Tabmuma 18

Bun coennuenus

Hedopmarust coennHeHUS,

MM
Ha 51060BbIX BpyOKax u TOpell B TOpeL 1,5
B npumbIkaHHIX TOMEPEK BOJIOKOH 3
Ha garenax Bcex BHIOB 2
Ha M3I1 15
Ha crepxHsAX, BKJICCHHBIX MEPHEHIAUKYISIPHO ILJIOCKOCTH 15
CIUTAYMBAHUS
Ha HakJIOHHO BKJIGEHHBIX CTEPKHSX 0,5




B k1eeBBIX coeqUHEHUSIX 0

Bennunny nedopmanuii mogaTanBOTO COCIMHEHHS CIEAYeT ACTUTh Ha Kod(QUIMEeHTs! ycroBus
paboThl #i, , ¥y, i, M YMHOXKATh HA “Yyec) KOOQQUIMEHT HANEKHOCTH, YUYHTHIBAIOLIUA CPOK CITyKObI
coopyxenus (Tabmuna 12).

6.34 [TporuObl U TepeMelIeHHs] 3JIEMEHTOB KOHCTPYKIIUI HE JOJDKHBI MPEBHINIATH MPEACTbHBIX,
YCTaHOBJICHHBIX TaOymIen 19.

Tabmuma 19
DneMeHTHl KOHCTPYKIUH [IpenensHbIe TIPOTUOBI B TOJISX MPOJIETA, HE

Oonee

1 banku Mexmy3TaXHBIX TIePEKPBITHIA 1/250

2 basku uyepJauHbIX IEPEKPBITUI 1/200

3 IlokpeiTUs (KpOME €HIOB):

a) IPOTOHBI, CTPONMIIBHBIE HOTH 1/200

0) OaJIKu KOHCOJIbHBIE 1/150

B) (depmbl, kieeHble Oanku  (Kpome 1/300

KOHCOJIbHBIX )

I') IUTATHI 1/250

1) OOpeIeTKH, HaCTUIIBI 1/150

4 Hecymye 3JIeMEHTBI CHIOB 1/400

5 Tlanenu u snemMeHTHI (paxBepxa 1/250

IIpumeyanus




11lpu Hanmuuuu WWITYKaTYpKd NPOTUO 3JIEMEHTOB IEPEKPBITUN TOJNBKO OT JUIMTEIbHOU
BPEMEHHOM Harpy3Ku He J0JDKeH npeBbimaTh 1/350 mponera

2 Ilpu HaJIMYMHU CTPOUTEIBHOTO MOIbeMa MPE/CTbHBIN MIPOrHO KIIEeHbIX OAIOK AOITYCKAeTCs
yBenuuuBath 10 1/200 mposnera.

6.35 [Iporu® m3rubGaeMpIx >JIEMEHTOB CIEAYEeT OMpPENeNsATh IO MOMEHTY HWHEPLUHU IOMEPEYHOTo
cedeHust OpyrTo. JIJI COCTaBHBIX CEUCHHM MOMEHT HMHEPIUHM YMHOXaeTca Ha Kod(pQUUuEeHT k., ,

YUUTBIBAIOIINIA CABUT MOAATINBBIX COCTUHEHHH U TpuBeIeHHbIN B Tabnuie E.2 npunoxxenus E.

Haubonpimmii mporud mapHUPHO-ONEPTHIX U KOHCOJIbHBIX U3TH0AEMBIX 3JIEMEHTOB IMOCTOSHHOTO U
[IEPEMEHHOT0 CEUCHUH f CIIeayeT onpeaessTh mo hopmysie

2

f=%f+c§ , (55)

riae fp - nporud Oanku NOCTOSHHOTO CEYCHHUS BBICOTOH % 0e3 yueTa neopmanuii cBura;

J2 - HanOOJIBITIAs BEICOTA CEUCHUS,
{ - mponeT 6anku;

i - Koo PUIMEHT, YYUTHIBAIOIIMNA BIMSHUE NEPEMEHHOCTH BBICOTHI CEYEHHUS, NPUHUMAEMBbI
paBHBIM | 117151 0aJIOK MOCTOSIHHOTO CEYEHUS;

¢ - KOO(QPUIUEHT, yYUTHIBAIOIINN BIUSHUE eopMaliiii CABUTa OT MONEPEYHOMN CHIIBI.

3HavyeHus Ko3(pPUIMEHTOB kM ¢ A1 OCHOBHBIX PAaCUETHBIX CXeM 0aJloK npuBeieHb! B Tabauue E.3
npuinoxenus E.

6.36 [Iporn® KIeeHBIX 2IEMEHTOB W3 (paHEphl C JPEBECHHOW CJEIyeT ONpeAeisTh, MPHHUMAS
JKECTKOCTh ceueHus paBHoi U,7EIqy, . PacueTHas mupuHa OOIIMBOK IUTUT M TaHENeH MpH ONpeeneHu

nporuda NpUHUMAETCS B COOTBETCTBUH C YKa3aHUAMHU 6.27.

[Tporu6 cxaro-u3rubaeMbIX MAPHUPHO-OMEPTHIX CHUMMETPHUYHO HATPYKEHHBIX JJIEMEHTOB U
KOHCOJIBHBIX 3JIEMEHTOB CJIEYET ONPENENSITh 10 popMmyJie

J

fN=E1 (56)

rae f - mporu6, onpenensemslii mo gpopmyie (55);
£ - koa(purrent, onpenessiemMbiii mo Gpopmyie (32).

7 PacyeT coeAHEHUN 3NIEMEHTOB AepPeBAHHbIX KOHCTPYKLIUN



O6wume ykasaHus

7.1 JleiicTBytomiee Ha COeIMHEHHE (CBSI3b) YCUIIME HE JOJDKHO MPEBBIIIATH PACUETHOM Hecylen
CIIOCOOHOCTH coeIMHEHUs (CBsI3H) T .

7.2 PacueTHyl0 HECYIIYIO CHOCOOHOCTh COEIUHEHHM, padOTaIoOIMX HAa CMSITHE M CKaJlbIBaHUE,
CIIEYET OMPEAETATH 1o (hopmynam:

a) N3 yCJIOBU CMATHA APCBCCHUHBI

T = Ropo o (57)

6) U3 YCJIOBUA CKAJIBIBAHUA APCBCCUHBL

(58)

I

rac FEH - pacuCTHaA 1iomaiab CMATUSA,

FI:K - paCuyCTHas IVIoIIAaAb CKaJIbIBAHWA,

e - PACYETHOE CONPOTUBJICHUE JpeBecHHbl Wi LVL cMATHIO MOJ yriloM o K HalpaBJICHUIO

BOJIOKOH;

R:F- pacueTHOoe cpelHee MO IUIOMIAJKE CKaNbIBAHHUA CONPOTHBICHHWE JApeBecHHbl M LVL

CKaJIbIBAHUIO BJOJIb BOJIOKOH, OIIPCACIAAEMOC B 7.3.

7.3 CpenHee MO TUIOMIAAKE CKANBIBAaHUS pPAacYeTHOE CONPOTUBJICHHE ApeBecuHbl uiaum LVL
CKaJIBIBAHUIO CJIEYeT OMPEENTh M0 popMyse

BP = Ry
CE
ey (59)
[

rae K, - pacueTHOE COINPOTUBJIEHHE CKaJbIBAaHUIO BAOJIb BOJOKOH (IIpM pacuere IO
MaKCUMaJIbHOMY HaIPSKEHUIO);

! - pacueTHas JUIMHA IUIOCKOCTH CKallbIBaHUs, NpuHUMaeMass He Oonee 10-kpaTHOW IITyOUHBI
BpPE3KH B DJIEMEHT;

€ -IUIe40 CHJI CKaJbIBaHMs, NIpuHMUMaemMoe paBHbiM 0,5% 1pu pacuere dIEMEHTOB C
HECUMMETPUYHOIN BPE3KOH B coeMHEHMsIX 0e3 3a30pa MeXy 3JieMeHTaMu (pUCyHOK 6, a) u 0,25% npu
pacdere CHMMETPUYHO 3arpy)KEHHBIX JIEMEHTOB C CHMMETPHYHON Bpe3Koil (pHUCYHOK 6, 6); (4 - monHas
BBICOTA MTOTIEPEYHOTO CEUCHHUS DJIEMEHTA);

3 - koo dunment, npuHEMaeMbiii paBHbIM 0,25 MpU pacdyeTe COSTUHEHUH, pabOTAIOIINX MO CXEME,
MOKa3aHHOM Ha pucyHKe 5, 2* u £ =0,125 npu pacuere coeWHEHUIA, pabOTAOIINX IO CXEME COTJIACHO
PHUCYHKY 5, 6%, ecniu oOecrieueHo 00)KaThe MO TUIOCKOCTSM CKaJIBIBAHUS.

* Hymeparius puCyHKOB COOTBETCTBYET OpUTHHANY. - [[puMeyanue u3roroButens 0a3bl JaHHBIX.
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a - HCCUMMCTpUYHasd o - CUMMCTpUYHAA; 6, 2 - CXEMbI CKAJIBIBAHUA B COCAUHCHUAX

Pucynox 6 - Bpe3ku B 35ieMEeHTax COCIUHEHUI

OtHoweHue i, /¢ NOMKHO ObITH HE MEHee 3.

KneeBble coegnHeHus

7.4 HpI/I pac4aeTe KOHCTPYKI_II/Iﬁ KJICCBBIC COCAUHCHUA CIICAYCT paCCMATPpHUBATh KaK HETIOAATIIMBBIC
COCIUHCHNA.

7.5 KneeBble coeAMHEHUS CIEYET UCII0JIb30BATh:
a) JUTA CTHIKOBAHMS OTJCIIBHBIX CJIOEB Ha 3y0UaTOM COeIMHEHUH (PUCYHOK 7, a);

0) st 0O0pa3oBaHUs CIUIONIHOTO CEUEHUs (IMAKETOB) MyTEM CIUTAYMBAHUS CJIOEB IO BBICOTE H
mpuHe ceueHus. [Ipu 3ToM Mo muprHe makeTa MIBbI CKJIEMBAEMBIX KPOMOK B COCETHUX CIIOSIX CIIETyeT
C/IBUraTh HE MEHEE YeM Ha TOJIIMHY CJIosl 5* 1Mo OTHOLIeHHIO APYT K Apyry (pucyHok 7, 6). [lo nmune
nakera 3y04aTble UMbl B COCEAHHUX CIOSIX CIEAYyeT CIBUTaTh HE MEHEE YeM Ha 5-KpaTHYIO0 TOJIIHHY
cnos. [lpu >TOM B OAHOM CeYEeHWH TAaKeTa HE JOJKHO COBMajaath Oosee 25% crmoeB ¢ 3yOuaTbiMu
[IUIaMHA, KPOME KpaHUX CII0EB PACTSIHYTOH 30HBI H3THOAEMBIX JJIEMEHTOB, TIE JOMyCKaeTcs
COBMajIcHUE He OoJiee NBYX CIIOEB.

* TekcT TOKyMEHTa COOTBETCTBYET OpUTHHANTY. - [[pMedanne u3rotroButess 6a3bl TaHHBIX.



a - IIpU CTBIKOBAHWUU OTACJIbHBIX CJIOCB 110 AJIMHEC 3y6‘-IaTI:IM IIMIIOM, BBIXOJAIIMM Ha IJIaCTh, o -
IIpu O6p330BaHI/II/I IMAaKE€TOB U CILUIAYMBAHHWU I10 IJIACTH U KPOMKE

Pucynok 7 - KneeBsle coequHeHus

7.6 IlpumMeHeHNEe YCOBOTO COCIWHEHUS JONycKaeTcs s (haHepbl BIOJIb BOJOKOH HAPYKHBIX
cinoeB. [IMHY yCOBOTO COEQUHEHHS CilelyeT MpUHUMATh He MeHee 10-KpaTHOM TONIIMHBI CTHIKYEMbIX
3JIEMEHTOB.

7.7 TonuuHy CKJIEUBAEMBIX CIIOEB B AJIEMEHTaX, KaK MPaBUJIO, CIEAyeT NMPUHUMATHh He Oosee 33
MM. B npsiMoiMHENHHBIX 35IeMeHTaX AOIMYCKaeTcsl TONIUHA CJI0eB 0 42 MM MpHU YCIOBHM YCTPOWCTBA B
HUX TPOJOJIbHBIX KOMIIEHCAIIMOHHBIX TPOPE3EH.

7.8 B kiieeHBIX 37eMeHTax W3 (haHephl ¢ JPEBECUHOW HE CIIEIyeT MPUMEHSTH JTOCKH ITUPHHON
6omnee 100 mm nipu ckienBanuu ux ¢ Ganepoit u 6osee 150 MM - B IPUMBIKAHUSAX DJIEMEHTOB O]l YTIIOM

ot 30 mo 45°.

[Tpumeuanue - CoeAMHEHUsI Ha BKIIEEHHBIX CTEP)KHIX pacCMOTpeHbI B 7.30-7.45.

CoeavHeHus Ha Bpybkax

7.9 Y3110BbIe COEIMHEHUS JJIEMEHTOB U3 OpYChEB U KPYIJIOTO Jieca Ha JOOOBBIX BPyOKax cleayeT
BBITIOJIHSATH C OJJHUM 3yOOM (PUCYHOK 8).

Pucynox 8 - JloboBas BpyOKka ¢ oTHUM 3yO0M



Pabouyas miockocTe CMSATHS BO BpyOKax IpH COCIUHEHUH 3JIEMEHTOB, HE HCIBITHIBAIOIINX
[onepeyHoro u3ruba, JOJDKHA pAacIojiaraThCsl MEPHEHIUKYISIPHO OCH IPUMBIKAIOLIETO CXKaToro
anieMeHTa. Eciy mpUMBIKArOIUi 371€MEHT, TOMUMO CKATHsl, UCIIBITBIBAET MONEPEUHbI U3rud, padbouyro
IUIOCKOCTh CMSTHS BO BpPYyOKax ClleyeT paclroJiaraTth HEpHeHAUKYIISIPHO PaBHOAECHCTBYIOLIEH OCeBON U
IIOIIEPEYHOM CHIL.

DJeMeHTHI, CoeIMHsIeMbIe Ha JIOOOBBIX BPYOKax, TOKHBI OBITh CTSHYTHI OOJITaMHU.

7.10 JIoGoBbIe BpyOKH ClelyeT pacCUMTHIBATh Ha CKaJbIBaHHE, COTJIACHO yKazaHusM 7.2 u 7.3,
NPUHUMAs pac4ETHOE COMPOTUBIICHUE CKAJIBIBAHUIO TI0 1103.5 TaOIuUIB! 3.

7.11 JInuHy TIIOCKOCTH CKaJIbIBaHUs JJOOOBBIX BpYOOK ClieAyeT MpUHUMAaTh He MeHee 1,5k, rue A -
MOJTHAs BBICOTA CEUCHHUS CKAJIBIBAEMOTO JJIEMEHTA.

[nyGuny BpyOKM cliefyeT NpUHMMAThb He Oonee L4%#B IPOMEXKYTOUHBIX y3laX CKBO3HBIX
KOHCTPYKIIUU U He Ooiee 1/_{}2 B OCTaJIbHBIX CIIy4asX, IPU 3TOM IIyOuMHa BPYOOK /i B OpyChsX HOJDKHA
OBITH HE MEHEE 2 CM, a B KPYIJIBIX JIeCOMaTepraiax - He MeHee 3 CM.

7.12 Pacyer Ha cMsaTHE JTOOOBBIX BPYOOK C OJHUM 3yOOM CIEAYyeT NMPOU3BOJIUTH IO IJIOCKOCTH
cMATHS (CM. PUCYHOK 8). YTon CMSATHUS [IPEBECHHBI ¢ CIIEAyeT NPUHUMATh PaBHBIM YIJIy MEXKIY
HaIpaBJIECHUSIMHA CMUHAIOIIETO YCUIIMS U BOJIOKOH CMHHAEMOTO 3JIEMEHTA.

PacuetHoe conpoTuBieHne APEBECHUHBI CMSTHIO TMOJ YIJIOM K BOJIOKHAM JJIsi JIOOOBBIX BpPYOOK
cleyeT ompenenars no ¢opmyne (2) npumedanus 2 K tabnuie 3, HE3aBUCUMO OT pa3MepoB IJIOMIAAN
CMSTHUS.

CoeauHeHUst Ha LUNTMHAPUYECKUX Harensax

7.13 [{lunuHIApUYECKUMH HarelsiMd Ha3bIBAIOTCS OONTHI, IIMUIBKW, HAreld, TBO3AM, UIYPYIIHI,
rJIyXapu, CaMoOpe3bl | T.I1., B COETMHEHUSX, paOOTAIOIINX HA CABUT.

Pacuernyto HecylIyr0 CrMOCOOHOCTh HMJIMHIPUYECKOTO Hareisl Ha OJWH IIOB CIUIAYMBAHUS B
COEJIMHEHUSIX 3JIEMEHTOB U3 COCHBI M €JIU, B TOM YHUCJIE KJIEEHBIX, U JPEBECUHBI U3 OJIHOHAIIPABICHHOTO
1rnoHa (pUCyHOK 9) mpH HampaBiIeHUH YCUIIHM, TepeaBaeMblX HareasiMu BIOJIb BOJIOKOH, TBO3/ISIMU 101
JOOBIM YIJIOM U CTaJbHBIMHM HareiasiMH, YCTAHOBJIEHHBIMU B TOpPEI] KJICCHBIX JEPEBSHHBIX 3JIEMEHTOB,
cienyer ompeaensate no Tabmune 20. B HEoOXOOUMBIX ciyyasiXx pacueTHYI0 HECYIIYI0 CIHOCOOHOCTh
WIMHAPUYECKOT0 Haress, onpesieneHnyto no tabmuie 20, cienyer ycTaHaBIMBaTh C yUETOM YKa3aHUH
7.15.
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a - CAMMCTPUYHBIC, o - HCCUMMCTPHUYHBIC

Pucynok 9 - HarenbHble coequHeHus

Tabmmma 20
Cxembl HarmpsixenHoe cocrosiHue Pacuernas Hecymias cnoco6HOCTh T Ha
COCIIMHEHU I COCIIMHEHUS OJIUH ILIOB CIUTAYMBaHUsA (YCIIOBHBIN
cpes), kH
I'BO3JIsl, CTAIBHOTO, ny6oBOTO
ATFOMUHHUEBOTO, Hares
CTEKJIOIJIACTUKOBOTO
Hares
1 a) CMSTHE B CpeIHUX 0,504 0,3cd
CuMMeTpHUHBIC | DIIEMEHTaX
COEIMHEHUS
(pucyHok 9, a)
0) cmATHE B KpaWHUX 0,8ad 0,5ad
JJIEMEHTax
2 a) CMATHE BO BCEX DJIEMEHTax 0,35:4 0,2:4
HecumMeTpuyH | paBHOM TOJIIMHBI, a TaKXe B
BI€ COCIUHEHUS | Oo/ee  TOJNCTBIX  AIIEMEHTax
(prcyHOK 9, 6) | OTHOCPE3HBIX COCTUHECHUI
0) cmsarue B OoJyiee TOJCTHIX 0,254 0,14:d

cpeaHux SJIEMCHTAax




3
CummeTpuyuHbIe
"
HECUMMETPUYH
bI€ COCJTUHEHUS

4 CoeguHeHUs

Ha Hareiaiax B
TOpeI| C
METAJTNYECKOMI

HaKJIaIKOU

JIBYXCPE3HBIX COCAUHEHUHN IpU
a &0.5

B) cMmsaTHE B 0Ooyiee TOHKHX

KpalHHUX 3JEMEHTaX Ipu
a 0,35

r) cMmarue B 0ojiee TOHKHX
JIEMEHTax OJTHOCPE3HbIX
COCIIMHEHUM M B KpamHUX
aneMeHTax mpu ¢ »~a » 0,35¢

a) u3rud reo3as

0) u3ru6 Harens u3 cramu A240

B) u3ruo Haress n3
amroMuHueBoro criasa J[16-T

r) u3ruo Haress n3
crexiomiactuka AIl'-4C

1) U3ru0 Haremsi U3 JPEeBECHO-
cnouctoro miactuka J[CI1b

€) m3rud Ty00BOTO Harest

n3rud Harens us ctasm C235 u
apmatypsl A240

0,8z

il

2,5,42+0,01,,2, HO HE
Oosee 4 ;2

1,8.,2+0,02,,2, Ho He
oonee 2,5 42

1,6,2+0,02,,2, Ho He
oonee 2,2 42

1,45 ;240,022 , Ho He
oonee 1,8 42

0,8,72+0,02,,2, HO HE
oonee 1 42

1602

0,54

kel

0,45,2+0,02
2%, HO HE

OoJtee
0,65,




(pucynok 10, s,
2)

[Ipumevanus

1 B Tabnuue: © - TOJIIMHA CPEIHUX 3JEMEHTOB, a TAKXKE PaBHBIX 110 TOJIIIMHE WM Ooiiee
TOJICTBIX 3JIEMEHTOB OJHOCPE3HBIX COCIMHEHUM, @ - TONIMHA KPaHUX JIEMEHTOB, a TAKKe
0oJiee TOHKUX BIIEMEHTOB OJHOCPE3HBIX COSIMHEHHI; 4 - AUaMeTp Harels; BCE pa3Mephl B
CM.

2 PacyeTHyl0 HeCyllyl0 CIOCOOHOCTh Hareis B JABYXCPE3HBIX HECUMMETPUUYHBIX
COCIMHEHUSX TPH HEOJMHAKOBOW TOJIIMHE 3JEMEHTOB CIEAYET OMNPENEsATh C Y4eTOM

CJIETYIOILIETO:

a) pacUeTHYIO HECYIYI0 CIIOCOOHOCTh Hareisi M3 YCIOBUS CMSTHS B CPEIHEM dSJIEMEHTE
TOJNIIMHON © IIPU TPOMEXKYTOUYHBIX 3HaYeHUsAX o Mexay cu 0,5¢ ciemyer omnpenensiTh
MHTEPIOSIIUEH MeX1y 3HAUSHUSIMH 10 1103.2a 1 20 TabIuIbI;

0) mpu TOJIIMHE KpaHUX 3JEMEHTOB < ¢ PACUCTHYIO HECYIIYIO CIIOCOOHOCTh Hareis
CIIETyeT OMPEACIATh W3 YCIOBUS CMSTHS B KpPaWHHMX JJIEMEHTaX IO 1M03.2a TaOIHIBI C

3aMEHOU © HAa & |

B) IpY ONpEAENCHUHM pPACUETHOM Hecyled CHoCOOHOCTHM M3 YCIOBMM u3ruba Harens
TOJILUHY KpalfHEero 3JeMeHTa ¢ B 1103.3 TaOIuIIbI clieAyeT npuHuMaTh He Oosee 0,6 .

3 3Hauenus koddduirieHTa &y AN ONpEAENeHUs] pacyeTHON Hecyleld CHOoCOOHOCTU HpU

CMATHU B Oonee TOHKHUX 3JIEMEHTAX OJTHOCPE3HBIX COEUHEHUI npu
¢ 2 a 20,35 npusenenst B Tabuie 22.

4 PacyeTHYI0 HECYIIYIO CIIOCOOHOCTb Harels B pacCCMaTpPUBAEMOM IIBE ClIEAyeT MIPUHUMATh
paBHOM MEHbLIEMY U3 BCEX 3HAUEHUM, OTyYEHHBIX MO (opMysiaM TabIuL.

S5 Pacuer HarenbHBIX COEIMHEHHWN Ha CKalblBaHWE IMPOU3BOAUTH HE CIEIYET, €cClH
BBITIOJHAIOTCS YCJIOBHS pACCTAHOBKH Hareyel B COOTBETCTBUU € 5.18 u 5.22.

6 [lnamerp Harens 4 cieayeT HazHauaTh M3 YCIOBHUS HaWOOJee IMOJHOTO HMCIIONBb30BaHUS
€ro HECYIIEeH CIIOCOOHOCTH T10 U3THOY.

7 Uucno Hareneit #, B COEIMHEHUH, KPOME 'BO3JIEBOTO, CIIEAYET ONPEAEIATh 110 (opmyie

o= —— 22 60
* Ty, ' (60)

rae A - pac4eTHOE YCHUIIHE,
T - HauMeHbIlIas pacyeTHas Hecylas ClocoOHOCTh, HaliieHHas o Gopmynam Tabnuusl 21;

¥ - 9MCJI0 PACYCTHBIX HIBOB OHOT'O HAreJIs.

8 B coenuHEHMSAX YHCIO Harened JOMKHO ObITh He MeHee 2. VckimoueHune MOryT
COCTABJISITh HArelld, YCTaHABJIMBAeMble KOHCTPYKTHBHO (Hampumep, Ha mepuoJ]i cOOpKH U




MOHTaXa).

Tabnuua 21

Vron,
rpaju

Koadduuument &,

JUIA CTAJIbHBIX, aJIOMHUHHUCBBIX 1 CTCKIOIINIACTUKOBBIX

U1 TyOOBBIX

Hareyel 1uaMeTpom, MM Hareyeu
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
[Ipumeyanus

1 3nauenue 4 17151 IPOMEXKYTOUHBIX YIJIOB OIPEEAETCS] HHTEPIOISAILHEH.

2 [Ipu pacueTe OAHOCPE3HBIX COCTMHEHUH ISt 00JIee TOJCTHIX 3JIEMEHTOB, pabOTAIONINX Ha
CMSTHE TOJ YIJIOM, 3HaY€HHE A, CIEIyeT YMHOXaTh Ha JIOTMOJHUTENbHBIA KO3 UIIMEHT

09mpu ¢/a < 1,5una 0,75 iput ¢ fx >1,5.

Tab6muma 22
Bupn narens 3HaueHus Koa(p(bHuHeHTa kH JJ1s1 OOJHOCPE3HBIX COeIMHEeHUN npu
alc
0,35 0,5 0,6 0,7 0,8 0,9 1
I'BO315, cranpHoi, | 0,8 0,58 0,48 0,43 0,39 0,37 0,35




AITIOMUHUEBLIN "
CTEKJIOILIACTUKOBBIN
Hareimib

JlyOoBBIii Hareiab 0,5 0,5 0,44 0,38 0,32 0,26 0,2

7.14 PacueTHy10 HECYLIYI0 CIOCOOHOCTh LIMJIMHJPUUYECKUX Harejeidl, KpoMe Haresed B Topel, MpH
HaIpaBJICHUU NEPENaBAEMOr0 HareJleM YCHUJIMs IOJ YIJIOM K BOJIOKHAM CIIELYeT ONpPENENATh COIJIACHO
7.13 ¢ yMHOXEHHEM:

a) Ha ko3¢ dumeHT k&, (Tabnuua 21) npu pacyere Ha CMIATHE APEBECUHBI B HAr€JIbHOM THE3/IE;

0) Ha BemuuuHy .fk, TIpH pacueTe Hareds HAa M3TUO; Yroa ¢ CleAyeT NPUHMMATh PaBHEIM

60J'II>I_I_ICMy N3 YIJIOB CMATUS HAT'CJIEM 3JIEMCHTOB, IIPUJICTAOIINX K paCCMATPUBACMOMY ILIBY.

7.15 PacueTHy10 HECyIIyl0 CIIOCOOHOCTh Hareieldl B COCJMHEHHSX 3JIEMEHTOB KOHCTPYKIMH W3
APEBCCHUHBI [PYTHX IMOpPOJ, B Pa3JIMYHLBIX YCIOBUAX OKCIUIyaTalluh, B YCIIOBUAX MTOBBIIIICHHON
TEMIIEPaTypbl, MpPU ICUCTBHM TOJBKO IOCTOSHHBIX M JUIMTEIBHBIX BPEMEHHBIX HArpy3oK cIexyeT
ornpeaensaTs corsacHo 7.13 u 7.14 ¢ yuerom 5.4:

a) MpU pacyeTe HareJIbHOTO COCIWHEHHS W3 YCJIOBHS CMSTHSI JAPEBECHHBI B HAreJIbHOM THE3JEC
YMHOKEHHEM Ha KOOQOULMEHTBI #iy, , #iq, Py, #y , #y U JCTICHAEM HA Yo} M Yaice) )

0) mpu pacyeTe HAreJIbHOTO COSAMHEHUS U3 YCIOBUS M3rHOa Harejass YMHOKCHHEM WM JICJICHUEM
Ha KOPHHU KBaJIpaTHbBIE U3 3TUX KOIPPUITMEHTOB.

7.16 HarenpHO€ COE€MHEHHE CO CTAJbHBIMU HaKJIAJKaMHM M MPOKJIAJKaMU Ha O0JITaX WM TIIyXUX
HWIMHIPUYECKUX Hareisix (pUcyHOK 9) pomyckaeTcs MPUMEHSATh B TeX clydasx, Korja oOecredeHa
He00X0/AuMasl MIIOTHOCTh MIOCTAHOBKYU Harenei.

['myxue cTanpHbIe MWIMHIPUYECKUE HATENN JOJDKHBI UMETh 3ariay0lieHrne B IPEBECHUHY HE MEHee S5
JMaMETPOB Haresis U He MeHee 12,5 nuaMeTpoB Harensl MpH yCTaHOBKE B Topel. B mociegHeM ciydae
JIaMeTp OTBEPCTHS TOJDKEH ObITh Ha 0,5 MM MEHbIIIe JUaMeTpa Harels.

HarenbHble coemuHEHNs €O CTalbHBIMM HAKJIaJAKaMH M MPOKIAJKAMHU CIEIyeT pacCUUTHIBAThH
coryiacHo ykazaHusiM 7.13-7.15, nmpuyem B pacuere u3 ycinoBus usruba (1mo3.3 tabmuusl 20) cienyer
IPUHUMATh HauOoJIbIIIee 3HAaUeHUE HeCYylIe cnocOOHOCTH Haresl.

CranbHble HAKJIa KU U IPOKJIAJKU CIEAyeT MPOBEPATh Ha PaCTsHKEHHUE 10 0CIa0JIeHHOMY CEYSHHIO
1 Ha CMATHE O] HarejaeM B cooTBeTcTBUM ¢ ykazanusmu CII 16.13330.

7.17 Hecynryro ciocOOHOCTh COSAMHEHHUS Ha MIIMHAPUICCKUX HAresX U3 OJHOTO MaTepuaja, HO
pasHBIX JHAMETPOB CJIEAYET OIpeleNiaTh Kak CyMMy HECYIIMX CHocoOHOCTel Bcex Hareseu, 3a

UCKITIOYEHUEM PACTSIHYTBIX CTBIKOB, JJI1 KOTOPBIX BBOAUTCA CHIKAIOIIUN KoddurueHT 0,9.

7.18 PaccrosiHue MEXAy OCSIMU LMIMHAPUYECKHX Harened BJOJIb BOJOKOH JIPEBECUHBI &,



NIOINIEPEK BOJIOKOH 55 M OT KDOMKH 2JIEMEHTA .5 (PUCYHOK 10) crietyeT IpMHUMATh HE MEHEE:
JUIsl CTAJIbHBIX Hareneu =y = 7d | 55 = 3,54, &y = 3d ;
JUISL AIFOMMHHUEBBIX M CTEKIIOIUIACTUKOBBIX HAarenen ) = 64 ; 5n =354 ; &5 = 3d

JUIs 1yOOBBIX Harenen &) = 5d ; 55 = 3d ;) &y = 2,5d .

a) 0) B)

t
% - =
\ /L

.U.
=—

.U.
"

O =ue

l l

a - Ha 00JTax U IMIMAJIbKAax,; 0 - Ha MIIYXUX DUWIMHAPUYCCKHUX HAIrCIIAX; 6 - Ha INTyXHX
ONUIMHAPHUYCCKUX HArejIsaxX, YCTAaHOBJICHHBIX B TOPCI KJICCHOTO 3JICMEHTA, 2 - TO XKC, C YCHUIICHUEM
NOMNCPCUHBIM apMUPOBAHUCM

PI/ICYHOK 10 - HarenbHbIe COCOAMHECHUS CO CTAJIbHBIMU HaKJIaJKaMHU

[Ipu Tonumue nakera & menbiie 104 (cM. pucyHok 10) U A1 KJIIEEHBIX 3JIEMEHTOB, BKiItoyas LVL,
C pacCIOJI0KEHUEM Harejael NeprneHANKYyIIpHO KIEEBbIM IIBaM CJIe1yeT NPUHUMATh:

JUISL CTAJIbHBIX, AIFOMUHUEBBIX M CTEKJIOIUIACTUKOBBIX Hareneil &) = 64 ; &, =34 ; oy = 2,54
IUIs TyOOBBIX Harenen 57 =4d ; Sy =55 = 2.5d .

Jlid cranbHBIX Harejael, yCTAaHOBIEHHBIX B TOPEL, PACCTAHOBKY Harelied NPUHUMATh 110 PUCYHKY
11,6 ue.
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a - ipsimast, 0 - B IIaXMaTHOM TOPSIJIKE; 6 - YCTAHOBJIEHHBIX B TOpel 0€3 apMUPOBAHUS; & - TO XK€, C
YCUJIEHUEM apMUPOBAHUEM

Pucynok 11 - PaccraHnoBka Harenen

7.19 Harenu B pacTsSHYTBIX CThIKax CIEAYET pacloyiaraTth B JBa UM YEThIpe NMPOJOJIbHBIX Pssia; B
KOHCTPYKLHUSAX U3 KPYIJIBIX JIeCOMAaTepuaoB JIOMYCKAaeTCsl IIaXMaTHOE pPacHoJioKEHUE Harejedl B JBa
pszia ¢ pacCCTOSTHMEM MEXKIY OCAMU Harejei BJI0JIb BOJOKOH 2., a MONEPEK BOJOKOH - w3 = 254 .

7.20 [Ipu ompeneneHUd pacyeTHOW UIMHBI 3allleMJICHHs] KOHIIA TBO3/SI HE CIEIYeT YYHUTHIBATh
3a0CTPEHHYIO YacTh IBO3]s JJIMHOMU 1,5 4 ; KpoMe TOro, U3 JJIMHBI TBO3/IA CJIEyET BBIUUTATH MO 2 MM Ha
Ka)KJIbIM II0B MEKY COEIMHAEMBIMU 3JIEMEHTAMHU.

Ecnu pacuetHast niuHa 3amieMieHUs KOHIIA TBO3Js MojydaeTcsi MeHblne 44, ero paboTy B
MIPUMBIKAIOIIEM K HEMY ILIBE YYUTHIBATH HE CIIETYET.

[Tpu cBOGOTHOM BBIXOZIE TBO3/S M3 MaKeTa PACUETHYIO TONIIMHY IMOCIEIHEro 3JEMEHTa CleayeT
yMeHbIath Ha 1,5 4 (pucyHok 12).
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Pucynok 12 - Onpenenenne pacyeTHON AJIMHBI 3aIlEMJIEHHs KOHLIA TBO3/s

JuameTp rBo3jeit cieayeT npuHuUMarh He 6osee 0,25 TONIUHBI MPOOMBAEMBIX 3JIEMEHTOB.
7.21 PaccTosiHME M@Ky OCSIMHU I'BO3/I€H BJIOJIb BOJIOKOH JIPEBECUHBI CIIEyEeT MIPUHUMATh HE MEHEE:

51 =154 mpu ToIMHEe TPOOUBAEMOro dIeMeHTa ¢ » 104 ;
S| = 254 pH TONIMHE NPOOUBAEMOTI0 MIEMEHTA ¢ = 4d .

I[J'ISI IIPOMEKYTOYHBIX 3HAYCHUH TOMIIUHEI < HaUMEHBIIES pacCToOAHUE CICAYET ONPEACIATH II0
HUHTCPIIOJIAINH.

[ a1eMeHToB, He POOMBAEMBIX I'BO3ASIMU HACKBO3b, HE3aBUCUMO OT UX TOJILIUHBI, PACCTOSIHUE
MEXK/y OCSIMH TBO3JIEH CIIEy€eT IPUHUMAThL PABHBIM . 2 154 .

PaccTosiHue B10JIb BOJIOKOH JPEBECUHBI OT IBO3/s 10 TOPLA IEMEHTa BO BCEX CIydasX CIeIyeT
IIPUHUMATh HE MEHee 7 =154 .

Paccrosinue MCKAY OCAMU IrBO3JICH IMOIICPEK BOJIOKOH JIPCBCCHUHLI IIPpHU HpHMOﬁ pacCTaHOBKE
FBOS,Z[G?I CJICAyeT IMPUHUMATb HE MCHCC Sz = 4::11, IIpu [raxMaTHOM PAaCCTAaHOBKEC HJIM PACCTAHOBKC HX

KOCBIMH psiIaMu O yIiIoM @ % 45° (pucyHok 13) paccTosiHue MOXKET ObITh YMEHBIIIEHO 710 3 ¢ .

4]

Pucynox 13 - PacctaHoBKa rBO3/I€i KOCBIMH psiIlaMy

7.22 I1pu ncnoab30BaHUU LIYPYIIOB, CAMOPE30B U Tilyxapeil B KauecTBe Haresnei, paboTaromux Ha
C/IBHUI, PAcCTOSHUS MEXKIY MX OCSIMHU CJelyeT NPUHHMAaTh MO yKa3zaHuaM 7.18 Kak UIs CTaJbHBIX
HWINHAPUYECKUX Haresei.

7.23 Hecymryto ciocoOHOCTh IIYPYIOB M TIIyXapei, MpU PacCTOSHUU OT TJIOCKOCTH CIUTAYMBAHUS
70 KOHIIA HEHape3aHHOW dYacTH Ooyiee 4eM JBa IUAMETpa, CIEeAyeT OINPENeNsTh IO TpaBHIIaM s
CTAIbHBIX [UIUHAPUYECKUX Harened. B JApyrux ciydasx pacueT Ha CIOBUT CIEIyeT BECTH IO
BHYTPEHHEMY JIMAMETPY OCIA0JICHHOTO Pe3b00i CeUeHHS.

CoeanHeHUA Ha rBo3asixX U wypynax, pa60Tarou.w|x Ha BblaeprnBaHue

7.24 ConpoTuBJI€HHE TBO3/E€H BBIACPIMBAHHUIO JOMYCKAETCS YYUTHIBATH BO BTOPOCTENEHHBIX
JJIEMEHTax (HaCTI/IJII:I, IIOoAIINBKA IIOTOJKOB U T.I[.) WM B KOHCTPYKIUAX, '€ BBIACPTUBAHUC I‘BOS,Z[GfI
COMPOBOXKIACTCSI OJJHOBPEMEHHOM pabOTOM MX KaK HareJjeu.



He nomyckaercs yuutbiBaTh pa®OTy Ha BBIACprHMBaHHME TBO3ACH, 3a0UTBIX B 3apaHee
IIPOCBEPJICHHBIE OTBEPCTHs, 3a0MTBIX B TOpel (BAOJb BOJIOKOH), a TaKXe IpU JTUHAMUYECKHX
BO3JICUCTBUAX HA KOHCTPYKLIHIO.

7.25 PacyeTHyI0 HECYIIYI0 CIIOCOOHOCTh Ha BBbIIEpPrUBaHHE OJHOrO reo3zas, MH, 3abutoro B
JPEBECHHY, B TOM 4YHCJIE€ B JPEBECHHY W3 OJHOHAIIPABICHHOIO IIIIOHA, MONEPEK BOJIOKOH, CIEHAYEeT
OTpeAensTh o hopmyie

TB.I‘ = Rﬁ.rﬂﬁﬂl ) (61)

rac RB.I‘_ pacd€THOE COIPOTUBJIICHUEC BBIACPTHBAHUIO Ha €AWHUIY IMOBEPXHOCTU COIIPUKACAHUSA

TBO3JIS C IPEBECUHOM, KOTOPOE CIEAYyeT MPUHUMATD JJIsl BO3AYIIHO-CYX0oi apeBecuHbl paBHbiM 0,3 MlIla,
a JUIs ChIPOM, BBICBHIXatoIIel B KOHCTpyKuuH, - 0,1 MIla;
& - IMaMeTp rBo3/d, M (CM);

{|- pacueTHas JUIMHA 3alIEMJICHHOH, CONPOTHUBIAIONICHCS BBIIEPIMBAHUIO YACTH TBO3JdA, M (CM),
omnpeaensiemas coriacHo 7.20.

Paccrosinue <5 oT KpaiiHero psaa reo3ael 10 NpoJojabHONH KPOMKH 3J€MEHTa CleyeT NPUHUMATh
He MeHee 4 o .

IIpumeyanus

1 Paccrosaue MCXKAY TI'BO3JAMHU BAOJb BOJIOKOH APCBCCHHBLI B 3JICMCHTAX W3 OCHHBI, OJIbXW U
TOITIOJIA CJICAYCT YBCINYNBATH HA 50% mo CpaBHCHHIO C YKa3aHHBIMU BBIIIC.

2 B ycloBUsAX TOBBIIIEHHON BIKHOCTH WM TEMIIEpATyphl, a TaKKe MPHU pacyeTe Ha JeHCTBHE
KpPaTKOBPEMEHHON WJIM TOCTOSSHHOM W JUIMTEIBHOM BPEMEHHOM HArpy30K pacyeTHOE COMPOTHBIIECHUE
BBIIEPTUBAHUIO TSI BO3AYITHO-CYXOM TPEBECHHBI CIeAYyeT YMHOXKAaTh Ha KOI(PPHUIIMEHTHI, TPUBEICHHBIC
B Tabiunax 5, 7 nacrosuiero CII.

3 [Ipu muameTpe TBO3ICH OoJiee 5 MM B pacdeT BBOJIAT JUAMETP, PABHBIA 5 MM.

7.26 JInvHa 3ameMiIeHHOM 4YacTH TBO3As JIOJKHA OBITh HE MEHee ABYX TOJIIMH MPOOHMBAEMOTrO
JIEPEBSHHOTO 3JIeMeHTa U He MeHee 10 4 .

PaccTaHoBKy rBo3/€i, pabOTalOMIMX Ha BBbIIEPrUBaHUE, CIEAYET MPOU3BOAUTH MO TpaBUIIAM

paccTaHOBKM TBO3Jel, paboratomux Ha ciaBur (cMm. 7.21). Ilpu HakIIOHHOHM 3a0MBKE paccTOSIHHE 10
Harpy»KeHHOM KpOMKH JJOJKHO ObITh He MeHee 10 4 (pucyHok 14).



Pucynok 14 - Haknonnas 3abuBka reo3uei

7.27 PacueTHy10 HeCyIlyl0 CIIOCOOHOCTh Ha BBIACPTMBAHUE OJHOrO IIypymna wiu riyxaps, MH,
3aBUHYEHHOIO B JPEBECHHY, B TOM YHCJIE€ B JAPEBECUHY U3 OJHOHAIPABICHHOI'O IINOHA, IOMNEpeK
BOJIOKOH, CJIE/1yeT ONpeNesTh o hopmye

Tom = Ry pmdly (62)

rae  Fp - pacdeTHOE CONPOTHBIICHHE BBIJEPIrUBAHUIO IIypylna WIM TiayXapss Ha EIUHHILY

MOBEPXHOCTH CONMPUKACAHUS HAPE3HOH YacTH WIypyIa ¢ JIPEBECHHOW, KOTOPOE CIEAyeT NMPUHUMATH IS
BO3YLIHO-CYXO0# IpeBecuHbl paBHbIM | MIla;

pacueTHOE COMPOTUBIICHUE BBIJCPTHBAHUIO CIEAYET YMHOXATh B COOTBETCTBYIOIIMX CIydasx Ha
KO3 QHUIIUEHTHI, TPUBEJICHHBIE B 5.2;

& - HapyXKHbII IMaMeTp Hape3HOH YacTH 1ypymna, M (cMm);

{| - IMHA Hape3HOW YacCTH IIypyla, CONPOTUBIIAIONIAACS BBIIEPIUBAHUIO, M (CM).

PaccrosHue Mexxay ocAMU BUHTOB JJOJDKHO OBITh He MeHee: S57 =104 ; 55 =55 = 5d (cM. puCyHOK
11).

CoeanHeHUA Ha NNACTUHYATbIX Harenax

7.28 [IpumeneHne 1yOOBBIX WM OEpe30BhIX MIACTHHYATHIX Harejaeu (IMIaCTUHOK) AOMyCKaeTcs IS
CIUTaYMBaHUsl OPYChEB B COCTABHBIX AJIEMEHTAX CO CTPOMUTEIBHBIM MOJIBEMOM, pabOTAIONIUX HA U3THO U
Ha cKaThe ¢ U3ruooM. PasMepsl MIacTHHOK U THE3[ JJIS HUX, a TAaKXKE PACCTAaHOBKY UX B CIIAUMBAEMBIX
JJIeMEHTaxX CIeAyeT MPUHUMATh MO PUCYHKY 15. HampapieHwne BOJIOKOH B IUIACTHHKAX OJDKHO OBITH
MEPIEHAUKYIISIPHO TUIOCKOCTH CIUIAYMBAHUSI JIEMEHTOB.
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Pucynok 15 - Coenqunenue Ha MIaCTUHYATHIX HAressx

CrlaunMBaHME IO BBICOTE CEUECHHS Ooliee TpEX OJJIIEMCHTOB, a TAaKXKC IMPUMCHCHUC 3JICMCHTOB,
CPOIICHHLIX ITO JJIMHEC, HE NOITYCKACTCA.

7.29 PacueTHyr0 Hecymlyro cnocoOHOCTh, KH, ay0oBOro mim 0epe30BOTrO IUIACTHHYATOTO Haress
pasmMepami 1o pUCYHKY 13 B CO€MHEHUSX 3JIEMEHTOB U3 COCHBI U €JIU CIIEAYET ONpPEAesATh o (hopMmyie

T =075, (63)

rae & - MHPUHA IUIACTMHYATOrO HArenls, CM, KOTOPYH cJlelyeT NPUHUMATh PAaBHOW IHMPHUHE

CIJIAYMBAEMBIX JIEMEHTOB £ = & IPU CKBO3HBIX IUIACTUHKAX U & = (1,54 mpu niryxux.

B ciywasx mpuMeHeHus IS CIUIAUMBAaHUSA 3JIEMEHTOB W3 JAPYTUX JPEBECHBIX MOPOJ CIeAyeT
BBOJIUTH MONPABOUHBINA K03 puiineHT o tadmuie 4 (115 CKalbIBAIOIIUX HANPSKEHUN ).

JI1s1 KOHCTPYKIMI B YCIOBHSIX MOBBIIIEHHOM BIQXXHOCTU WJIM TEMIIEPATyphl, pACCUNTHIBAEMBIX Ha
JNEUCTBUE KPATKOBPEMEHHBIX WJIM MOCTOSIHHOM M JJIMTEIbHOW BPEMEHHOW HArpy3oK, pacyeTHYIO
HECYIIYI0 CITOCOOHOCTH IUIACTHHYATOTO HAress CIeAyeT YMHOXATh Ha MOMpaBOYHbIe KOI(DPHUIIHEHTHI TTO
Tabnunam 6, 7 u 5.2, 0, B.

CoeanHeHUA Ha BKJI€EHHbIX CTepXHAX



O6H_[I/Ie Tpe6OBaHI/ISI K COCAMHCHUAM Ha BKIICCHHBIX CTCPKHIAX

7.30 CoenuHeHus: Ha BKJIEEHHBIX CTEPXKHSX SBJIAIOTCS YHHMBEPCAJIbHBIM BHJIOM COEJMHEHUH.
BkiieeHHbIE CTEPKHU MOTYT HUCIIOJIb30BATHCA:

- JUIsl YCTPOMCTBA Y3JIOBBIX COINPSIKEHUM 3JEMEHTOB IIJIOCKMX M IPOCTPAHCTBEHHBIX KOHCTPYKLUI
(OMOPHBIX Y3JI0B, OSCOB U PEUIETKH B (pepMax, KIIFOUEBbIX HIAPHUPOB B apKax, pamax u T.I1.);

- V11 YCTPOMCTBA JKECTKMX PABHOMPOUYHBIX CTHIKOB COOPHBIX M3THOAEMBIX, PACTSHYTBIX, C)KATO-
U3ru0aeMbIX, PACTIHYTO-M3rHOaeMbIX 3JIEMEHTOB (0alok, apok, (epm, pam, 3alIeMICHHBIX CTOCK,
KECTKUX HUTEH, KYIIOJIOB, CBOJIOB H T.II.);

- IJIs1 aHKCPOBKH 3aKJIaIHBIX ,Z[eTaJIeﬁ, BOCIIPHMHUMAIONIUX YCUJIUA PA3HBIX HaHpaBJ’IeHHfI;

- JI1 BOCIIPUATHUA HOPMAJIbHBIX CXXKHMArOINUX YCI/IHI/Iﬁ M[OIIEpeK MU II0J YIJIOM K BOJIOKHaMm B
OIIOPHBIX 30HAX U MECTaxX NPUIIOKCHHUA COCPEAOTOYCHHBIX HAI'PY30K;

- IJId Y3JI0BBIX COCZIHHGHI/Iﬁ, BOCIIpHMHUMAIOIIHNX CIABUT

- I JIOKAJIM3alMKi TJIaBHBIX PaCTATMBArOIINUX HaHpH)KeHI/Iﬁ B IPHUOIOPHBIX 30HAX KIICCHBIX
ACPCBAHHBIX KOHCTPYKL[I/Iﬁ H B OKPCCTHOCTX OOJNBIINX COCPCAOTOYCHHBIX HAI'PY30K;

- JUIsl  yBENIMYECHHsI HECYIIeH CHOCOOHOCTH Y4YaCTKOB KOHCTPYKIIMM, B KOTOPBIX JAEHUCTBYIOT
HOpPMAaJIbHBIC PACTATHUBAIONIUE HAMNPSDKEHHS TOMEPeK BOJIOKOH W KacaTeldbHble HamnpspDkeHus (B
MIPUOIMOPHBIX 30HaX BBICOKMX OalloKk, B 30HAaX TIIYOOKHUX MOAPE30K WU ociabJeHuil Bpe3KamH, B
M3rU0aEMBIX JIEMEHTAX C KPUBOJIMHEHMHOW OCBIO U JIp.);

- st citadnBanus KJIK, nmonepeunoe ceueHne KOTOPBIX COCTOUT U3 ABYX U 00Jiee 3JIEMEHTOB;

- B BUJIC HAKJIOHHO BKJIEEHHBIX CTEP’KHEUW B KauecTBE CBs3el ciBura cocraBHbX [IK, B ToM umncie
JUIS KOMOWHUPOBAHHBIX KOHCTPYKIMM C JEpeBSHHBIMH OalkaMd B BUAE pedep M MOHOIUTHOU
’KeJIe300€TOHHOM TINTOM;

- NI TONEPEYHOro M HakJoHHOro apmupoBanHus KJIK ¢ 1enblo MNOBBIMIEHUS HX CIBUTOBOM
MPOYHOCTH M HAJEKHOCTHU, B TOM YHUCJIE MPU NEPEMEHHOM TEMIIEPATYPHO-BIAXKHOCTHOM PEKUME
AKCIUTyaTaluu;

- IJId HAKJIOHHOT'O apMHUPOBaHUsA € LCIBIO ITOBBIIICHUS CHBI/IFOBOI\/’I BBIHOCJIMBOCTH.

[TpuHIMNIMATbHBIE KOHCTPYKTUBHBIE CXEMbl COEIUHEHHM B y3/1aX M CThIKaX 3JEMEHTOB s
Pa3IUYHBIX HAMPSKEHHO-Ie(POPMUPOBAHHBIX COCTOSIHUNA MPUBEACHBI HA pUCyHKE 16.
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A - omopHas peakius OT paCueTHON Harpy3KH; a - B BUJC CBSI3€H COCTABHBIX DJIEMEHTOB; O - IS
MIOBBIIICHHUS CIBUTOBOM MPOYHOCTH KJIEEHOU OAJIKH; 6 - ISt aHKEPOBKH 3aKJIaJHBIX JIETalleH; 2, 0 - B
OTIOPHBIX M JIPYTUX y3JIaX KOHCTPYKIIUH; € - CXeMa CHMMETPUYHOTO YHHBEPCAILHOTO dKECTKOTO CThIKA
anemeHTOB ceueHueM < 500 u » 600; orc - IS pacTSIHYTBIX 3JIEMEHTOB; 3 - JUIS CXKATBIX CTHIKOB C
HOJTMMEPOETOHOM; U - JJIS TIOJIMTOHAIBHBIX 3JICMEHTOB, HECHMMETPUYHASL cXeMa (KapHHU3 pambl); K - JIJIs
y3J1a 3aIeMJICHHS CTOEK

Pucynok 16 - Ucnosib3yeMbie B MPOSKTUPOBAHUM COCTMHEHNS HA HAKIIOHHO BKJIEEHHBIX CTEPHKHAX

7.31 BnaxXHOCTbh JAPEBECHHBbI NPU BKIECUBAHUM CTEP)KHEH JOKHA ObITh B uMHTepBane 8-14% (B
3aBUCHMOCTH OT YCJIOBHH OJKCIUTyaTalliM KOHCTPYKIHMH - cMm. mpuiiokenue [). He nmomyckaercs
UCIOJIb30BAaHUE BKJICCHHBIX CTEpP)KHEH ISl KJIECHBIX MAKETOB C KOMIICHCAIIMOHHBIMH MPOPE3sMHU (CM.

7.7).



7.32 JInst BKIEWBAaHUS HCIIONB3YIOT SMOKCHUIHBIE Kien Ha Oa3e cmon DJ[20 ¢ HamomHUTENneM -
MOJIOTBIM ITECKOM (MapIuanuTom) B koaudectBe 10 200 BecoBbIX yacTeil Beca cModbl. [Ipu Temneparype
OKpy»karorero Bo3ayxa Beimre 35 °C win HEOOXOAUMOCTH 00eCIeYeHHs TIOBBIIIICHHONH OTHECTOMKOCTU
COEJIMHEHUs, He0OXOAUMO NPHUMEHEHHME SMOKCUAHBIX KJIEEB CIELUAIbHOIO COCTaBa C TEMIEpaTypoi
crexnoBanus 60 °C u Bbliie. BkinenBaHue cTepyKHEH M KOHTPOJb KauyecTBa CIEAYEeT IPOU3BOAUTH B
COOTBETCTBUHM € IpuiioxeHuem M.

7.33 JlnameTp OoTBEpCTUS B IPEBECUHE JIOJIKEH MPEBBIIATh JUAMETP BKJIEUBAEMOIO CTEPXKHs Ha 4-
6 MM ans apmatypsl kiaccoB A300-A600 n Ha 2 MM Juist apmarypsl kinacca A240, kpyrioi cranu u
CTEKJIOIJIACTUKOBBIX cTepykHe. CBepiieHHe OTBEPCTUH 10/ BKIEHBAEMbIE CTEPKHHM HMPOU3BOIUTCS C
MIOMOILBIO CBEPJ Ul APEBECHHBI.

JlomyckaeTcsi NCIOIb30BaHNE CBEPI Ul METallla, HAPOILEHHBIX 10 TPeOyeMOH JIHHBL.

7.34 CtepkHH, BKJICCHHBIC IIOJI YIJIOM K BOJIOKHaM MeHee udeM 20°, paccMaTpwBarOTCS Kak
BKJICCHHBIE BJIOJIb BOJIOKOH, NMPHU OOJIBIIEM yIJje - KaK BKJIEEHHbIC IO/ YIJIOM K BOJIOKHaM. BkiieeHHbIE
MIONEPEK BOJIOKOH CTEPKHHU SIBJIIOTCSI YACTHBIM CIIy4aeM CTEpKHEH, BKIEEHHBIX 110/ YTJIOM K BOJIOKHAM.

CO@[[HHGHI/I?[ Ha CTCPIKHAX, BKIICCHHLIX BAOJIb BOJIOKOH

7.35 CoeliHEHUS Ha CTEPIXKHSX, BKICCHHBIX BJIOJIb BOJIOKOH JIPEBECUHBI, JIOMYCKAIOTCS TOJIEKO B
KOMOWHAIIMH C MOTIEPEYHO WJIM HAKIIOHHO BKJICCHHBIMH CTepHIMU. CTEp)KHU BKJICHBAIOTCS B KPYTJIbIC
OTBEPCTHUSI WIN TPSIMOYTOJIbHBIC a3kl Ha OOKOBBIX T'PAHSX, 3ariyOJICHHBIX HAa 2 TUaMeTpa CTepXHs o
HO HE MeHee ueM Ha 25 MM (pucyHok 17).
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a - B IWJIMHIPUYECKHE OTBEPCTHUS; 6 - B Ipo(pe3epOBaHHbIE A3k

Pucynok 17 - CoequHenust Ha CTEPKHAX U3 apMaTyphl NEPUOTUIECKOTO MPO(UIIs, BKICCHHBIX
BJI0JIb BOJIOKOH



7.36 PacueTHyto Hecyiyro crnocoOHOCTh, MH, BKiIeHBaeMOro CTEp)KHS Ha BBIICPTUBAHHUE WU
[IPO/IaBJINBAaHUE BJOJb U TONEPEK BOJIOKOH B PACTSIHYTBIX M CXKATBIX CTHIKAX 3JIEMEHTOB JEPEBSHHBIX
KOHCTPYKLIUH M3 COCHBI M €JIH CJIEAYET OMpPeAesaTh 1Mo Gpopmyine

T = Ry wik, (64)

rae ¢y - JMaMeTp OTBEPCTHUS, M;
{ - IIMHA 3a7eJIbIBAEMON YaCTH CTEPXKHS, M (CM), KOTOPYIO CIEAYET IPUHUMATh 10 pacyeTy, HO HE
meHee 10 4 u "He Oonee 304 ;

k. - KOOOUIMEHT, YYUTHIBAIOIINKA HEPABHOMEPHOCTh paclpelesieHus] HAnpsHKeHWH CIBUTAa B
3aBUCHMOCTH OT JJIMHBI 33]1€JIbIBAEMOM YaCTH CTEPKHS, KOTOPBIN CeIyeT ONPENeaTh 10 popmyIie

i, =1,2—0,02$; (65)

R - pacueTHOE CONPOTHBIICHHE ApeBecHMHBI cKaibiBanuto, MIla, ompenensemoe mo mo3.5, T
TaldJIMLBI 3.

7.37 Paccrosinue MCKAY OCsAMH BKIICCHHBIX CTCp)KHGfI, pa6OTaIOIJ_II/IX Ha BbIACPIrHBaHHUC WA
MpoaAaBJIMBAHUEC BAOJIb BOJIOKOH, CJICAYCT IMPUHUMATh HEC MCHCC Sg = , 4 10 HAPYXKHBIX rpaHeﬁ - HC

MeHee w3 = Zd .

CoenuHeHns Ha CTEPKHSX, BKJICEHHBIX MO/ YTIIOM K BOJIOKHAM

7.38 PacuetHyto Hecymyto crocoOHocTh, MH, BKII€MBaEMOro MO/ YIJIOM K BOJIOKHAM CTEPKHS Ha
BBIJIEPTMBAHKUE WUJIM MPOJABIMBAHUE B CThIKAX KJIEEHBIX JIEPEBAHHBIX KOHCTPYKIHI CIEAyeT ONpenesiTh
o ¢hopmyre

T = Rudyl kg myg < Fy Ry, (66)

II€ R - pacueTHOE CONPOTUBIICHUE IPEBECUHBI BBIACPIUBAHUIO WM IIPOJABIMBAHUIO BKICCHHOIO
crepxHs, MIla, npunumaemoe no* pasusiM 4,0 MIla;

* TekcT TOKyMEHTa COOTBETCTBYET OpUTHHANY. - [[pMedanne u3roroButesst 6a3bl TaHHBIX.
@ - IMaMeTp OTBEPCTHUS, M;
! p - PacyeTHas IVIMHA CTEPXKHSI, M
fp =[-i, £25d; (67)
{ - IUHA 3a7eIbIBAEMOM YacTH;

{, = 3d - ryOMHa BO3MOXHOTO CHIDKEHHSI NPOYHOCTH KIJIEEBOW MPOCIOMKH TPH CBapKe; A

crepknelt 0e3 cBapku i, =0,

& - TMaMeTp BKIEUBAEMOTO CTEPIKHS, M;



%, - KOOQOUIMEHT, YJYUTHIBAIOIIMNA HEPABHOMEPHOCTh paclpeliesieHUus] HANpsHKeHWH clIBUTra B
3aBUCHMOCTH OT JJIMHBI 33]1€IbIBAEMOM YaCTH CTEP>KHS, KOTOPBIH CIeIyeT ONpeaesiaTh no hopmyie

!
k, =12-002L; (68)

d
k5 - KOOQQUIUEHT, 3aBUCAIIMI OT 3HAKa HOPMAJIbHBIX HANpsDKEHUH BAOIb BOJOKOH B 30HE

YCTaHOBKH CTEPIKHEH;

#4 - KOO(QUIMEHT, Y4YNTHIBAIOIIUII 3aBUCHUMOCTb PACUETHOIO COIPOTUBIEHHS OT AUAMETPa

CTEPIKHSI
myg =112 -10d (mey =112-0]14); (69)
F, - Iuiomaap ce4eHust CTEPIKHS;
R, - pacueTHOE CONPOTUBIICHHE MaTeprala CTePXKHI.

Jis crepxkHeli, paboTarollMX Ha BbLAEPTMBAHME B 30HE pACTATMBAIOIIUX  HAIPSDKEHUH,
JICWCTBYIOIIUX BJOJIb BOJIOKOH JIPEBECHMHBI JJIEMEHTAa KOHCTPYKIIMH, 3HaueHHs Kod(hduiumenrta

k5 CIIEIYET ONPENeNsATh o popMyIe
ks =1-001o (k; =1-0,001z), (70)

rie J - MaKCUMaJIbHbIE pacTsAruBarolue Hanpsokenus, Mlla.
ITpu pabote B cxaToil 30He, a TAKKe AJIs CTEPIKHEH, paboTaromMX Ha IpojaBiuBanue, L; = 1.

7.39 MunuManbHOe paccTosiHue OT OOKOBBIX T'paHel MakeTa 0 OCHU CTEp:KHS MPUHUMAETCS He
MeHee 2 4 1 He MeHee 30 MM; MKy OCSIMHU CTEp>KHEH MO MHUPHHE MaKeTa pacCTOSHHUE TOJKHO ObITh He
MeHee 2 4 ; OT Toplia MakeTa BJOJb BOJIOKOH J0 OCU CTepkHsS - He MeHee 100 MM; MeXay CTepKHSIMHU
BJIOJTH BOJIOKOH 104 * TipH yriie HaKkJIOHA CTep)KHEW ¢ K HaIlpaBJeHHUIO BOJIOKOH 10 30° He meHee 14 4,
mpu = ot 30° o 60° - 104, mpu @ 6onee 60° - 7,54 .

* TekcT AOKYMCHTA COOTBCTCTBYCT OPUTUHAITY. - HpI/IMC‘-IaHI/IC M3TOTOBUTEINS Oa3bl JaHHBbIX.

7.40 IIpu ycTpOHCTBE JKECTKUX CTBHIKOB B KOHCTPYKIMSAX HCIIONB3YIOT J[Ba TUIA COEIMHEHMH Ha
HAKJIOHHO BKJIEEHHBIX CTEP)KHSX.

YHUBEPCATBHBIMU SIBIISTIOTCS  aHKEpbl V-00pa3HoOi (QOpMBI, KOTOpBIE TPEICTABISIOT COOO0
KOMOHMHAIIMIO KaK MUHIUMYM M3 JBYX CTEp)KHEH, BKJICCHHBIX HAKIIOHHO IO OTHOIICHUIO K HAIMPaBICHHUIO
BOJIOKOH JIPEBECHUHBI U 00Pa3yIONIUX MEXTy COO0 BHYTPEHHHH YTOJI.

B pacTaHYTBIX CTBIKax WM B PaCTSHYTBHIX 30HaX CTBIKOB JOIIYCKAeTCs NMPUMEHATh COCAVHECHUS Ha
CTeP)KHSX, HAKJIOHHO BKJIGEHHBIX B OJHOM HaIlpaBJICHHM, pabOTAIONMX Ha BBIIEPrUBaHUE U
IIPUCOCAVHECHHBIX Ha CBAPKE K CTAJBHBIM IIIACTHHAM, MEPEAAIOIIMM Ha OPEBECHHY YCHIIHS CXKaTHs,
BO3HHUKAIOIINE OT PA3JIOKEHHs] YCHJIMH PpacTsHKEHHsI B HAaKJIOHHBIX CTEpKHsAX. Pabora crepxHel Ha
IIPO/AaBIMBaHME (CKaTHE) B TAKUX y3/1aX HE JOIYCKAeTCsl.



7.41 PacuetHas Hecymas cnocoOHOCTh V-00pa3HOro aHKepa ONpeAensieTcss UCXOIs U3 pacueTHON
HECyIIel CIOCOOHOCTH BKJICCHHBIX CTEP)KHEHW aHKepa, ompeneneHHoW mo dopmyne (60). Ycunus B
KaKJIOM BETBM aHKEpa OIPEACIAIOTCS IIyTeM PA3JOKEHUs YCUIUMNW OT BHEIIHEH HArpy3kd I10
HanpaBJICHUAM BeTBEel. BHYTpeHHUI yroa Mexay BETBSIMU aHKepa npuHuMaercs ot 45° o 120°.

7.42 [IpoBepka Ha MPOYHOCTH AHKEPOB, CBAPHBIX IIBOB, COCIUHUTENIbHBIX IUIACTHH U JPYTUX
CTaJIbHBIX AJIEMEHTOB BBINOIHAETCS IO HOPMaM MPOCKTUPOBAHUS METAINIOKOHCTPYKITUH.

7.43 B coenuHeHnu, paboOTaroOIeM Ha CABHI, HECyIas CIIOCOOHOCTh HAKJIOHHO BKIJICCHHOH CBSI3U
7., , paboTaroleil Ha BblZIeprUBaHue (pacTsHKEHUeE), onpeensercs no Gopmyie

T, =Tcoso, (71)

rae T - Hecyias criocoOHOCTh CTEPIKHs, paboTaroniero Ha BeiaepruBanue (7.38);
& - yrojJ HaKJIOHa BKJIEEHHOMU CBSI3U K IIJIOCKOCTH caBura.

7.44 B coenuHenuu, pabOTAIOIIEM Ha CABHUT, HECYIas CIOCOOHOCTh HAKJIOHHO BKJICEHHOM CBSI3U
7., paboTaroleil Ha mpolaBiIMBaHue (CxKaTue), IpoBepsieTcs mno Gopmyie

(NI T2 + 01T, 1, (72)

rae Np =1, Cos 0 - COCTABIIAIOIIAS PACYCTHOTO YCHIIMSI Ha OJMH CTepKeHb T, , MH, BbhI3bIBaroIast

B HAKJIOHHBIX CTCPKHAX HAIMMPSKCHUA PACTAKCHUA,
Q = TE sifL o - COCTaBJIAKOIIAd TOI'0 K€ YCHUIIUSA TC , BBI3bIBAIOMIAsl B HAKJIOHHBIX CTCPIKHAX

HaITPSPKCHU S I/ISFI/I68.;

T, = F R, - pacueTHass Hecylas CIIOCOOHOCTb OJHOTO CTEpXKHsS IO YCIOBHIO IPOYHOCTH Ha
pactskenue, MH;

F, - miomaas CeYeHus CTePIKHS, M 2 ;

K, - pacueTHOE CONPOTHUBIICHUE PAaCTSKEHUIO apMmarypHoi ctanu g A300 &, =285 MIla u nns
A400 R, =375 Mlla;

T, - pacueTHas Hecylas CIIOCOOHOCTh CTEPKHsA HA OJUH IIOB U3 YCIOBUS €ro pabOThI Ha U3THO,
MH, npunuMaercs:

a) IpU KECTKOM (CBApHOM) COEAMHEHUHM BKJIEEHHOI'O CTEP)KHS CO CTaJbHOM HAKJIAAKOW WU
AHKEPHOM IOJIOCOM:

T = 554 2 - st apmatypsl A300;
T, = 7042 - nna apmarypsl A400;
0) TP HEIKECTKOM OOJITOBOM COCTMHEHUU BKIICCHHOTO CTEPXKHS CO CTAIbHOMN HAKIIAIKOM:

T, = 4042 - s apmarypsr A300;



T = 5044 - W apMmarypsl A400;

& - HOMHHQJIBHBIN JUAMETP CTEPXKHS, M.

7.45TIpu ompeneieHHH YWCIa BKICCHHBIX CTCp)KHEW WM aHKepOB HEOOXOIMMO YUYHTHIBATH
KO3((QUIMEHT X COBMECTHON pabOThI A; y, !

- [IpU OAHOM AaHKEPEC HUJIM OAHOM HAKJIIOHHOM CTEPIKHE C O,Z[HOI>'I CTOPOHBI CTbIKa U Ha O,Z[HOI>'I rpaHu

kep =1

- IIPM IBYX aHKEPaX MM JIByX HAKJIOHHBIX CTEPKHAX ;. =0,9;
- 1Ipu GOIbIIEM KOJMYECTBE aHKEPOB Wi CTepikHei &, = 0,75.

7.46 I1pu npoeKTHPOBAHUH CTHIKOB HJTH Y3JI0B KOHCTPYKIUH HEOOXOIMMO YUUTHIBATH OCOOCHHOCTH
KOHCTPYKTUBHOU CXeMbl. [IpMHIMIMAIBHO pa3IM4daroTCs KOHCTPYKTUBHBIE BApPUAHTBI CXKATOH H
pacTSHYTOW 30H CTBIKOB C)KAaTO-M3THOAEMBIX 3JEMEHTOB JIOMAHOTO CEYEHHs, HApUMep B KapHU3HBIX
y371ax paM U T.J.

7.47 HakiOHHO BKJIGEHHBIE CTEPYKHU PACIIONIAraloTCs B COCIUHEHUSX TaKUM 00pa3oM, 4TOObI B HUX
BO3HHMKaJIU (B OCHOBHOM) pacTATHBaKIIMe ycuius. Bo3Hukawomme mpu 3ToM (OT Pas3ioKEHHs CHII)
CKMMAIOLIME YCUJIUS JOJDKHBI MepeAaBaThCs Ha APEBECUHY COEIMHUTENIbHBIMU JKECTKUMU IJIaCTUHAMU
WJTU CHIEIUATBHO BKJICEHHBIMH CTEP)KHSAMH C COOTBETCTBYIOIIEH MTPOBEPKOM pacUETOM.

7.48 [TonaTMBOCTh COCTUHEHUI Ha HAKIIOHHO BKJICCHHBIX cTepikHsX coctasisier 0,001 mm/kH.

7.49 CTBIKM H Y3IIBI C)KATO-, PACTAHYTO-M3TH0AEMBIX, W3THOAEMBIX W PACTSAHYTHIX 3JIEMEHTOB
COOpPHBIX KOHCTPYKLUH JOJKHBI IPOBEPSTHCS pacyeToM U 00ecreurBaTh BOCIPUATHE TIepepe3bIBAOIINX
CWJI, a TaKXKe YCWINH, BO3HUKAIOLIUX MpPHU COOpPKE, KAaHTOBKE, NMEPEBO3KE, CKIAJAUPOBAHUM U MOHTAXKE.
JUis  cKaTbIX  CTHIKOB  OOJBIIENPOJICTHBIX ~ KOHCTPYKIHHM,  BBIMOJHEHHBIX C  3allOJHEHHUEM
OJINMEPOETOHOM, HEOOXOAMMO MpEyCMaTpUBaTh CHEMAIbHbIE KOHCTPYKTUBHBIE PEIICHUS CTHIKOB Ha
HAKJIOHHO BKJIGEHHBIX CTEP)KHSX, CIIOCOOHBIE BOCHPHUHUMATh YHOMSHYThIE MOHTXKHBIE HArpy3kKud M
Hepepe3bIBAIOIINE CHUIIBL.

COG}]HH@HI/I?I Ha BKJICCHHBIX CTAJIbBHBIX HAresax

7.50 PacueTHyt0 Hecyllyl0 CIOCOOHOCTb Ha CIBUT Ty,

kH, BKJIEEHHOrO B JpPEBECUHY
WIMHIPUYECKOTO Haress U3 CTAIBHON apMaTyphl epHogudeckoro npoduis (pucyHok 18) Ha ofuH 1I0B
COEIMHEHUS 3JIEMEHTOB U3 COCHBI U €M NpH INIyOuHE 3ajenKku !, * 64 B HAIpaBICHUM YCUIMH BIOJb
BOJIOKOH CJIEIyeT OmpenensaTh 1o Tabmume 23 ¢ yderom 7.15. MakcuMalbHBIM 3HAYCHHUSM

T, COOTBETCTBYET [ Z 84 , I7lc HOMHHAJIBHBIN TUAMETP CTEPKHA o U NIyOMHA 3a1€NKH |, CM.
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Pucynok 18 - CoenquneHnne Ha BKICCHHBIX CTaTbHBIX HArelsx
Tabmuua 23
Cxembl HanpsbkeHHoe cocTosiHue COeTUHEHUS Pacuernas Hecymas
COEIMHEHU N CHOCOOHOCTH T Ha OJUH
0B CIUIAYMBaHUs
(ycnoBHbIii cpe3), kH
1 a) CMSITHE B CPEIHUX AJIEMEHTaX 0,504,
CuMMeTpHuuHBIe
COETUHEHUS
0) cMATHE B KpailHUX dJIeMEHTax 0,8ad,,
2 a) CMITHE BO BCEX OJJIEMEHTaxX paBHOU 0,35cd o
HecumMeTpuyH | TONMIIMHBL, a Takke B Oosiee TOJCTHIX
bl€ COEIMHEHUS | DJIEMEHTaX OJHOCPE3HBIX COETUHEHUN
0) cmatue B Ooyiee TOJCTBIX CPETHHUX 0,25:d
AJIEMEHTaX JBYXCPE3HBIX COETMHEHUH MpHU
a 20,5
B) cmiTHEe B Oojiee TOHKUX KpalHHX 0,8ad,
aneMenTax mpu @ 0,35
r) cMmaTtue B Oosiee TOHKUX 3JIEMEHTax ke ad,
OJTHOCPE3HBIX COECIMHEHMM M B KpaWHMX
aneMeHTax mpu ¢ 2 @ 2 0,35z
g a) u3rub Harens u3z apmatypst A300 2,0,72+0,02 fﬁ '
UMMETPUYHbBIE
" P HO He Gonee 3,2 42




HCCUMMCTPUYIH
bI€C COCANHCHUA

0) u3rud Haremnst u3 apmatypsl A400 2,5,42+0,02 f:% '

HO He Gonee 3,7 42

[Ipumeyanus

1 B Tabnuue: c - TOJIIMHA CPEIHUX 3JIEMEHTOB, a TAK)XE PABHBIX IO TOJIIMHE MU Ooiee
TOJICTBIX 3JIEMEHTOB OJIHOCPE3HBIX COCAMHEHUI; @ - TOJIIMHA KPAHUX 3JICMEHTOB, 8 TaKXKe
Ooslee TOHKHMX 3JIEMEHTOB OJHOCPE3HBIX COCJUHEHUH; - HOMHHAIBHBIA JUAMETP

BKIICCHHOI'O Harcid, ﬂ?D - JIUaMCTPp OTBEPCTHUA; BCC pa3MCPLI B CM.

2 Cmotpu npumeyanus 2-4, 7 u 8 k tadbmuue 20.

3 Pacuer HarelbHBIX COCIMHECHWH HA CKAIBIBAHUE TIPOU3BOAWTH HE CIEIYET, €CIH
BBITIOJTHSIOTCSL YCTIOBHSI PACCTAHOBKH Haresel B COOTBETCTBUU C 7.52.

751 B COCAUHCHUAX DJBJIICMCHTOB I10J YIJIOM K BOJIOKHAM JOPCBCCHUHBI HECYIIas CIIOCOOHOCTH
BKJICEHHBIX Harejeu TI-[ ONpPEACIIACTCA B COOTBETCTBUU C 7.14.

7.52 PaccTosiHUSL MEXAy OCSIMHU BKJIEEHHBIX Hareiei Npu UX pPacCTaHOBKE CIEAyeT MPUHHUMATh
BJIOJIb BOJIOKOH JIDEBECHHBI 5] HE MeHee &8, INONEpeK BOJOKOH &SqHE MeHee 3d, W OT KPOMKH

JJIeMEHTa «~3He MeHee 34,. Ilpm maxMaTHON paccTaHOBKE Harejaed MHHHMMAJbHBIE DPACCTOSHUS
32 = 33 2 3&519 .

8 YkasaHuA no NpoekTUPOBaHUIO AepPeBAHHbIX KOHCTPYKLUNA
O6wume ykasaHus
8.1 Ilpu npoeKTUpOBaHUHU AEPEBIHHBIX KOHCTPYKIIUH ClIeTyeT:

a) YUUTHIBATh IPOU3BOJCTBEHHBIE BO3MOKHOCTH MPEINPHUATHA - H3TOTOBUTEIEW JEPEBSIHHBIX
KOHCTPYKIUI;

0) yUuTHIBaTh BO3MOXKHOCTH TPAHCHOPTHBIX M MOHTaXHBIX CPEICTB U TpeOOBaHUS JOPOKHBIX
CITyK0;

B) MCIIOJIb30BaTh IPEBECUHY C HAUMEHBIIUMU OTXOJaMH U MOTEPSMU;
I') IpeycMaTpuBaTh Mepbl MO OO0ECIEYEHUIO MPOCTPAHCTBEHHOH MKECTKOCTH, YCTOMYMBOCTU H

HEHU3MCHACMOCTH OTICIIBbHBIX KOHCTPYKLII/Iﬁ U BCCTO 3JaHUA WM COOPYXCHHA B LCJIOM B IIPOLECCE
MOHTAaXXa " 3KCIITyaTalluu,



1) IpelyCMaTpUBaTh MEPONPUATHS MO0 0OECIeUSHHIO JOJITOBEUYHOCTH U TpeOyeMbIX IoKa3areien
OTHECTOMKOCTH U MOXapHOHU onacHocTH (npunoxenue K).

8.2 Hampsikenust u nedopmManiuu B JIEPEBSIHHBIX KOHCTPYKIHUSX OT H3MEHEHHUS TEMIEpaTyphbl
JPEBECUHBI, a TAKXKE OT YCYIIKU WU pa30yxaHus JPEBECUHBI BIOJIb BOJIOKOH YUUTHIBATH HE CIEAYET.

8.3 IIpu mponerax AepeBsSHHBIX Oe3pacropHBIX KOHCTpYKUui Oojee 30 M onHA M3 OHOp AOJDKHA
OBITh MOJBM)XHOH, B TOM YHCJIE C MCHOJIBb30BAaHMEM aHTU(QPUKIMOHHBIX MPOKIAIOK U3 (Toporuiacra ¢
kod(durmenToM TpeHus "PToporiacT - HepkaBeromas ctaip' - 0,065.

8.4 JleiicTBUE CUJI TPEHUS TP pacueTe JepeBIHHBIX KOHCTPYKIMNA CIIEAYET YUUTHIBATH!

a) eC’IM PaBHOBECHE CHCTEMbl OOECIIEUMBAETCS TOJIBKO TPEHHWEM IpU YCJIOBUU IOCTOSIHHOT'O
IPUXKATHA JIEMEHTA U OTCYTCTBUU JIMHAMHUYECKOW HArpy3KH; MpU 3TOM KO3((UIMEHT TPEHUS epeBa 1o
JIEpeBY clielyeT IPUHUMATh PABHBIM:

Top1a 1o 60koBoit nmosepxuoct - 0,3;
OOKOBBIX MOBepxHOCTEH - 0,2;

0) ecii TpeHUE yXy/IIIAeT YCIOBUS paOOThI KOHCTPYKIIMH M COSTUHCHHMA, TO KOIPPUITUCHT TPECHUS
cienyeT npuHUMaTh paBHbIM 0,6.

8.5 Pacuer 351eMEeHTOB U3 KPpYIJIbIX JIECOMATCPUAJIOB HaA YCTOIZHHBOCTL clIeayer npou3BOAUThH 110
CCUCHUIO, PACIIOJIOKCHHOMY B CCPCANHC pacquHoﬁ JJIMHBI 3JIEMCHTA, 4 Ha MMPOYHOCTH - IO CEYCHHIO C
MaKCHUMaJIbHBIM I/I3I‘I/I68.IOIJ_II/IM MOMCHTOM.

8.6 [IpocTpaHCTBEHHYI0 JKECTKOCTh M YCTOHYMBOCTH JICPEBSHHBIX KOHCTPYKIIMU  CIIEIYET
oOecrieunBaTh IOCTAHOBKOM TOPU3OHTAJIBHBIX W BEPTHUKAJIBbHBIX cBs3eil. Paccrosnue MCKAY CBA3CBBIMU
OJokaMu ciiefyeT Ha3Havath 70 30 M BKIIOUUTENbHO. PaccrosiHue 6osee 30 M JOKHO OBITH 00OCHOBAHO
pacderom.

[To nnvHe 31aHMS TIOTIEPEYHBIE CBSI3U CIEAYET pacrioyiaraTth B MIIOCKOCTH BEPXHETO IMO0sica WU 10
BEpXY HECYIIMX KOHCTPYKITUH.

B kauecTBe mosicOB CBsI3eBBIX (hepM cielyeT HCHOJIb30BaTh BEPXHHUE IOsca WM BCE CEUCHHE
HECYIINX KOHCTPYKIUH.

Hcnonp3oBanue npoHacTHIa, YI0KEHHOTO HETIOCPECTBEHHO 10 BEPXY HECYIIUX KOHCTPYKIUH, B
KAaueCTBE PACHOpPOK M CBS3€H AOIMYCKAETCs TOJIBKO MPH CIEHUAIBHOM KPEIUIEHUU M JONOJIHUTEIbHOM
000CHOBaHHUU B 3JITaHUSX, TJI€ OTCYTCTBYET XMMHUECKU arpecCUBHAs cpefa.

[Tpu ucToNb30BaHUM KOCOTO JIOMIATOTO HACTHIIA HEMOCPEICTBEHHO MO KOHCTPYKIUSAM U IMPOTOHAM
WINA ABOWHOIO MEepeKpECTHOTO JOIIATOTO HACTHJIA MOCTAHOBKA CBS3EH )KECTKOCTU B MPOCTPAHCTBEHHOM
MTOKPBITUU HE TpedyeTcs.

8.7 Pazmep omopHOW YacTH TUIMT MOKPBITHH NOJDKEH ObITh HE MeHee 5,5 cm. [lnmutel mokpeiThii
CJICAYCT MPUKPCIIIATH K Hecymep"l KOHCTPYKIHUU C KaH(,HOﬁ CTOPOHBI COCAUHCHUAMUN, BOCIPUHUMAIOIIIUMHU
YCHUJIUS CABUTA U OTPHIBA.

8.8 CtrIkH JCPEBAHHBIX PACTAHYTBIX 3JICMCHTOB CICAYCT OCYILICCTBIIATH COBMCUICHHBIMU B OJHOM
CCUCHUMU, MCPCKPBIBAA NX HAKIIAAKAMU HA CTAJIbHBIX HUJIMHAPUYCCKUX HArCJIAX UM UHBIX COCIUHCHUAX.



KOHCTPYKI_II/IH CTBIKOB paCTAHYTBIX OJJIEMCHTOB JOJKHA obecreynBaTh OCCBYIO II€p€aavdy
PaCTATruBarouICro yCUJIMA.

8.9 He CJICAYCT NPUMCHATL Y3JIbl U CTBIKH C COCAUHCHHUAMU HA CBA3AX pastquﬁ mogaTinuBOCTH, a
TAaKX€ CTBIKH, B KOTOPbIX YaCTh ACPCBAHHBIX 3JICMCHTOB COCAMHCHA HEIIOCPCACTBCHHO, a@ 4aCTh - YEPE3
MMPOMCIKYTOYHBIC 3JICMCHTBI U COCAMHCHMUA.

8.10 DnieMeHTHI IepeBSIHHBIX KOHCTPYKIMH CIIeqyeT LEHTPUPOBATh B y3/1axX, CThIKaX M Ha ONOpax,
32 MCKJIIOYEHUEM CIIy4aeB, KOTJa dKCICHTPUYHOE COCIUHEHHUE DJIEMEHTOB YMEHbUIAECT NEHCTBYIOIIMN B
pacyeTHOM CeYeHUHM u3rubarommii MoMeHT. [Ipu HamMuuu SKCHEHTPHCUTETA, IOCIEAHUN TOJKEH
YUYUTBIBATHCS PACYETOM.

8.11 DaeMeHTHI KOHCTp}IKI_[I/Iﬁ JOJIDKHBI OBITE CTAHYTBI 0oITaMM WM IIMUIBKAMU B y3J1aX " CThIKAX,
a COCTaBHBIC JJICMCHTBHI Ha IIOAATJIIMBBIX COCAHMHCHUAX JOJIZKHBI OBITH CTAHYTBI U MCXKAY Yy3JaMU HJIA
COCANHCHEBI C IIOMOIIBIO BKIICCHHBIX CTep)KHeﬁ. Yucito O0JITOB WIIM LIMTHIEK OIIPEACIIACTCA paCcd4€TOM, HO
HC MCHEC IBYX B Y3JIC MJIU CTBIKC.

B COCAUHCHUAX HAa NUWIMHAPHUYCCKUX HArejsax JOJIKHO OBITH IIOCTABJICHO HE MEHEE TPEX CTAKHBIX
0O0JITOB C Ka)K,HOﬁ CTOPOHBI CThIKA.

JuameTp CTSDKHBIX OONTOB &5 CleqyeT NMPUHMMATh MO pacyery, Ho He MeHee 12 mm. IllaiiGb
CTSDKHBIX OOJITOB JOJDKHBI MMETh pa3Mep CTOPOH MJIM JUaMeTp He MeHee 3z M TOJILIMHY HE MEHee
0,254 .

812 HJ'IOHIaJII) Honepequro CCUCHUSA HECTTO HepeBﬂHHBIX 3JICMCHTOB CKBO3HBIX HGCyHII/IX
KOHCTPYKIIMI JT0JDKHA OBbITh He MeHee 50 cMm 2, a Taxke He MeHee 0,5 IMOJHOM IUTOMIau CEYEHUs] OPYTTO

pu CUMMCTPUYIHOM ocla0JICHUH.

8.13 Pacuer nepeBSIHHBIX KOHCTPYKIIMM Ha CEHCMUYECKHUE HArpy3Kd CIeyeT MpPOU3BOIUTH B
coorBercTtBruu co CIT 14.13330.

B kapkacax 0JHOSTaXHBIX OOJIBIICTIPOJICTHBIX 37aHUM (Tpu mposerax Oonee 24 M) ciemyer
HCIOJIb30BaTh MPEUMYIIIECTBEHHO CTATUYECKH OIpeIeIMMble KOHCTPYKITUH.

B mapHupHBIX y371aX HE00X0AMMO oOecredyrBaTh BO3MOXHOCTh HX IOBOpOTa 0O€3 IMOSBICHUS
JOTIOJTHUTENBHBIX BHYTPEHHUX YCHIIMM.

IIpy IpOEKTUPOBAHUM  KIIEEHBIX  JIEPEBAHHBIX  KOHCTPYKLIMH  CIeAyeT IpeayCMaTpuBaTh
MEPOIPUATHS, NPEAOTBPAILAIOIINE CKaJIbIBAHUE JPEBECHHBI (HANPUMEpP, apMHUPOBAHUE JPEBECUHBI
BKJIEEHHBIMH CTEPKHSAMH).

8.14 Jlnst KJIeeHbIX KOHCTPYKIHIA MIEPEMEHHOTO CEYCHUs Ha CKOIICHHBIX KPOMKAX IMOJ YrioM & K

HaIlpaBJICHUIO BOJIOKOH  CJICAYCT YYUTBIBATH JOIOJIHUTCIIBHBIC HAIIPAKCHHUA Ha  IJIOH[AAKax,
napajjiCJIbHBIX BOJIOKHaM APEBCCHUHBI:

e
I

7 185 ; (73)

Ao o = Aoy = optz 6, (74)



TAC - HAIIPSXKCHU, HCﬁCTBymHlHC BJOJIb BOJIOKOH APCBCCHUHBI;

ﬁ - YI'OJI MEXOY JIMHUEH CKOCa U HaIpaBJICHUEM BOJIOKOH APEBCCHUHBI.

MporoHbl, 06peLleTkn n HacTUnbI

8.15 IIporonsl, 0OpeIIeTKH, HACTHIIBI U APYTHe U3ru0aeMble JIEMEHTHI CIelyeT pacCUUTHIBATH I10
IBYM TpEAETIbHBIM COCTOSHUSAM Ha IPOYHOCTh M NMPOrud. 3HaueHUs] MAaKCUMAJIbHBIX MPOTUO0B TOJIKHbI
ObITh HE BBIIE YKa3aHHBIX B Tabmuue 19. [lng MEXIySTaXHBIX NEPEKPHITHA HE00XO0AUMO
JIONOJTHUTEIBHO BBIIIOJIHATH PacyeT Ha 3bI0KOCTb.

8.16 HacTuiibl 1 OOpeLIeTKH MOJ KPOBIIO CIEAYEeT PAcCUMTHIBATH Ha CJEAYIOUIHE COYeTaHHS
Harpy3oxK:

a) MOCTOSIHHASA U BPEMEHHAs OT CHera (pacueT Ha MPOYHOCTb U Iporuo);

0) mocTosiHHAs U BpEMEHHasl OT cocpenoToueHHoro rpy3a 1 kH ¢ ymHOXeHuem mocienHero Ha
K0dhuuueHT neperpysku # =1,2 u yderoM koddduimeHta ycioBus pabOThI #iy, COMNACHO 1103.1

TaOIUIBI 8 (pacyeT TOJIBKO HA MIPOYHOCTH ).

[Tpu CrUTONTHOM HACTHJIE WJTU TIPU Pa3pEKEHHOM HACTHIIE C PACCTOSHUEM MEXIY OCSMH JOCOK HITU
OpyckoB He 6osee 150 MM HAarpy3Ky OT COCPEIOTOUECHHOTO Tpy3a CIEAYET IMepeaaBaTh Ha JIBE TOCKU WIIH
nBa Opycka, a mpu pacctossHum Oosee 150 MM - Ha OfHY JOCKY mim Opycok. [Ipu aBoWHOM HacTHIie
(paboueM © 3alIMTHOM, HAINPABIECHHOM IO/ YIJIOM K pabodeMy) COCPENOTOYEHHBIH Tpy3 CIeayeT
pacnpenenats Ha mupuHy 500 MM pabodero HacTuma.

CocTaBHble banku

8.17 CoctaBHBIM OankaM Ha TOMATIUBBIX CBS3SIX CIENYET NPHUAABATh CTPOUTEIBHBIA IMOJBEM
IyTeM BBITMOA 3JIEMEHTOB [0 TOCTAaHOBKHM CBsized. BennuunHy cTpoutenbHOro moabema (0e3 yuera
HOCJENYIOEro pacnpsiMiieHUsl Oallki) clenyeT INPUHUMATh YBEIMYEHHOM B MOJITOpa pas3a, IO
CPaBHEHMIO C IPOTMOOM COCTaBHOM OaJIKM MOJI pacueTHON HAarpy3Koil.

8.18 bpycuaTbie U KJI€EeHbIE IePEBSIHHBIE COCTaBHBIC OAKU CIEAyeT CIUIauMBaTh He Ooyiee 4em u3
Tpex OpyCheB C MOMOIIBIO IUIACTUHYATHIX Harenei, M3I1 win HaKJIOHHO BKJIGEHHBIX CTEPIKHEH.

CocraBHbIE OAJIKH U3 IOCOK CIIEYET CIUIAYMBATh C MOMOIIIBIO TBO3/eH, mrypymnoB, M3I1 u np.

8.19 Pacuer Ha MPOYHOCTH COCTABHBIX OAJIOK CIIEAYET BECTH, PYKOBOICTBYSCH MOJOKECHUAMH 6.9 U
6.11.

8.20 [Iporu® cocTtaBHBIX OalOK Kak €O CTPOMTEIbHBIM IOJABEMOM, TaK M 0€3 HEero ciexyer
OTIPENIENIATh IO MPaBHJIAM CTPOUTEIFHOW MEXaHMKH KakK JUIs IENBbHBIX 0aJOK TAaKOTO K€ CEUeHUs], HO C
BBeJIcHUEM Kod((HuIueHTa %, K MOMEHTY HHEPLUM IONEPEeYHOro CeueHMs OalkH, yIUTHIBAIOLIETO

MOAATIIMBOCTh TOT'O WJIM MHOTO BUA coeuHeHus (Tadimma 16).

8.21B cocrtaBHBIX Oalkax Ha HAKJIOHHO BKIEEHHBIX CTEPXKHSIX TMOCIEIHUE JOJKHBI
YCTaHABIIMBATHCS TaK, YTOOBI B HMX BO3HUKAIW pacTsaruBaromuye ycuiaus. CTepKHU CIeayeT BKICHUBAThH
IIOJ1 YIJIOM ¢, , paBHBIM 25°-50° K IJIOCKOCTH CIIJIaYMBAHHUS.



HCCYH_IEUI CIIOCOOHOCTh HAKJIOHHO BKJICEHHOT'O CTCPIKHA KaK CBA3U CABUTA TT:C OMNpCACIIICTCA 110

dbopmyiie

T, =Trosa,, (75)

rae 7 - Hecymas CioCOOHOCTh CTEPIKHS, OTpeeiEHHAs B COOTBETCTBHH ¢ 7.37.
Paccrosinue (11ar) Mexy BKIIEEHHBIMU CTEPKHSAMHU &g, TOJKHO yJIOBJIETBOPSITH YCIOBUIO

M; iﬂcfﬁpfgépy (76)

rae A, - pacueTHas pasHUIA M3rMOAIOIIUMX MOMEHTOB B Hayaje U B KOHLE Y4acTKa &, MEXIY
BKJICCHHBIMH CBSI35MH;
Sp - CTATHYECKHH MOMEHT GPYTTO BETBH COCTABHOTO S/IEMEHTa OTHOCHTE/IBHO HEHTPATbHOM OCH;

{gp - MOMEHT UHEPLUU OPYTTO MONEPEUHOTO CEYEHHUS SIEMEHTA OTHOCUTELHO HEHTPANLHOMN ocH.

Banku us uenbHOM 1 KNeeHon ApeBeCUHbI

8.22 banku cnenyeT paccuuTBIBaTH IO JIBYM IIPEICNIBHBIM COCTOSHMSIM Ha IPOYHOCTH,
YCTOMYUBOCTH TUIOCKOW (POPMBI 1e(hOPMUPOBAHUS U TIPOTHO.

8.23 [lompe3ka Ha Omope B PACTAHYTOH 30HE JEPEBSIHHBIX HM3TrHOAaeMbIX 3JIEMEHTOB TITYOMHOMN
a & 0,25k nomyckaercs pu yCIOBUU:

A Co4MI, (77)
P

rae A - onopHas peakius OT paC4eTHOU Harpy3Ku;
AW j - IIMpUHA U BBICOTA NONIEPEYHOI0 CEUEHUS JIeMEHTa 0€3 MOAPE3KH.

JlnvHa OMOpPHOM TUIOIMIAIKKA TOJPE3KU € IOJDKHA ObITh He OOJbIlle BBICOTHI CEYEHUS %, a JIIMHA
CKOIIEHHOH 4acTH MOJPE3KH ¢ - HE MEHee IBYX INTyOuH & (pHCYHOK 19).

s, =

4 Cl\d b

A # ]

Pucynok 19 - Cxomennas nojpeska KoHIa Oajiku

NN

B ciiyyae ecnu HEBO3MOKHO BBIIIOJHUTH CKOUICHHYIO MOAPE3KY WIM TIyOMHA €€ MpEeBbIIIaeT



0,25}, HeoOXOIMMO yCUJICHHE 30HBI MOAPE3KH. YCHUJICHHE MPOM3BOAMUTCS BKJICHBAHHEM IOMEPEUHBIX
(mepreHIUKYIIPHO BOJIOKHAM) U HAKJIOHHBIX (11011 yTiioM 45° K BOJIOKHaM) cTepxkHel (pucyHok 20).

_ JHL

|
A0— 120 sm

20—30 mm

o

Pucynok 20 - Ycunenue noape3ku Ha KOHIE Oamku

JnvuHa nmonepeyuHbIx CTEPKHEN JOJKHA YIOBIETBOPSITH YCIOBHUIO

a, <1, 207k, (78)*

4
p =

rac fa - paCcdCTHas JJIMHA CTCPIKHA,

@y = a - 30 MM (ryOuHa nogpe3ku MUHYC 30 MM Ha HEMPOKIIEH).

* dopmyia COOTBETCTBYET OpUTHHAIY. - [[puMeuanre n3rotoButes 6a3bl JaHHBIX.

Pacuer CTGp)KHGfI MMPOU3BOJUTCA C YUETOM TOI'0, YTO BCC PACTATUBAIOIICC YCUIIUC BOCIIPUHUMACTCA

MOIMNEPCUHO BKICCHHBIMU CTCPIKHIAMMU. Haknonngsie CTCPIKHU BOCHIPUHUMAIOT CABUTAIOINEC YCUIIHA B 30HC
TPCIOHWHBI U CHMKAIOT KaCaTCIIbHBIC HAIIPSAXKCHUA Ha ITPUOITOPHOM Y4aCTKE.

Paccrostnue or TOpma mnoape3ku AomkHO ObITh 80-120 mm (120 MM Uit KOHCTPYKIIHM,

IKCILTYaTUPYEMBIX HAa OTKPBITOM BO3IIYX6).

{

I[J'I}I ABYX IMOMICPEYHO BKIICCHHBIX CTep)KHCI\/'I AOJIKHO BBITIOJIHATHCS YCIIOBUC

T>074alk, (79)

rae 7 - Hecymas CIOCOOHOCTh TMOTEPEYHO BKJIIEEHHOTO CTEpXHS, OmpeneieHHas 1o 7.38 mpwu

p - %p;

A - onopHas peakuus;
J - BBICOTA ceueHHs 0e3 y4eTa IMOpe3KH;
@ - TITyOMHA MOJIPE3KH.

I[J'DI HAKJIOHHO BKJICCHHOT'O CTCPIKHS JJOJI?KHO BBIINIOJIHATHCA YCIIOBUC

T > 254a%(h-a) i b, (80)



rae T - HecyImlasi CloCOOHOCTh MOIMEPEYHO BKICCHHOTO CTEP)KHSI, OnpeaesieHHas mo 7.38, ycIoBHO
MPUHUMAs YPOBEHbB IUIOIIAIKA OMUPAHUS 32 MECTOIOJIOKEHHE IIIBA CIIJIAYUBAHMUS.
8.24 KneenbIM OankaMm C IIAPHUPHBIM ONUPAHHEM U MPSIMOJIMHEHHON HMXKHEH T'paHBIO CIEIyeT

npuaaBaTb CTpOI/ITeHBHBIﬁ IoaABEM, paBHBIfI ,l/jrl:llj IIpoJICTA. B kneeHpIx Oankax JOITYCKACTCA COYCTAThb

JPEBECHHY JIBYX COPTOB, UCHOJB3ys B KpailHuX 30Hax Ha 0,17 BBICOTHI MOIMEPEYHOTO ceueHus Oosee
BBICOKHH COPT, 110 KOTOPOMY Ha3HAYAIOT PaCUCTHBIE CONPOTUBICHHS ( Ry ).

8.25 'nyTokiieeHble OaKU ¢ MOCTOSHHOM MIJIM NIEPEMEHHON BBICOTON MONEPEUHOr0 CEYEHUs MOTYT
OBITh KaK JBYCKATHBIMH, TaK U C BEPXHEH IPaHbIO MOJIOXKUTEIBHOM U OTpUIATeIbHON KpuBH3HBI OT 10%
1o 20%.

Opna 13 onop B Takux Oankax, HE3aBUCUMO OT IPOJIETa, TOJKHA OBITh MOABMKHON BO M30€KaHUE
BO3HUKHOBEHHUSI pacriopa.

[Tpu pacuere THYTOKJIEEHBIX OalOK HAa MPOYHOCTb, KPOME INPOBEPKH KPAEBBIX TAHI'€HIIMAJIbHBIX
HOPMaJIbHBIX HAINpPSOKEHUM, HeoO0Xoguma IpPOBEpKA MAaKCHUMAJIbHBIX paJUaIbHBIX PaCTITMBAIOIINX

HaHpH)KeHI/Iﬁ T » HeﬁCTBYIOIHHX IIOIIEPCK BOJIOKOH APCBCCHUHLI, B COOTBCTCTBUHU C Tpe6OBaHI/I$IMI/I
6.13.

8.26 JIByckaTHble THYTOKJIEEHbIE OAJIKU PEKOMEHIYIOTCS K MPUMEHEHHIO IpH ykioHax 110 20%. B
OJIHOCKaTHBIX M JBYCKaTHBIX OajKkax IMEPEMEHHOI0 CEYEHHUs CJENyeT YUYMThIBATh BIUSHUE CKaTa Ha
HanpsHKeHUs U3ruda rnapawuieabHO MOBEPXHOCTH.

B CJIydac KOrja BOJIOKHA APCEBCCHUHBI IMapaJICIIbHBI OJIHOHN M3 HOBCpXHOCTCfI Oanku u yroJs ckara

o = 10° (pucyHok 21), HanpsikeHUs: n3ruda B KpailHUX BOJIOKHAX, MapayljieNbHbIX MTOBEPXHOCTH, CIETyeT
OIpeNeNIATh 10 popMyIie

0 = (14122 o) M | Wpory < Ry, (81)
a Ha CKaTHOM MOBEPXHOCTH - 10 GopmyIie
GC,DL = (1_4tg2ajMIWpaEq iRc’ml (82)

rae £; g- pacyeTHOe CONPOTUBICHHE IPEBECHHbI CXKATHIO O] YIJIOM < K HAIPABJICHHIO BOJIOKOH,
ompeaensemoe o gopmyine (5).

g [ Tca

=
— -

Op

Pucynok 21 - OnHockaTHast 6anka

8.27 Tlosica kieeHbIX OalOK ¢ TUIOCKOW (DaHEpHOUM CTEHKOW CIeAyeT BBIMOJHATH W3 BEPTUKAIBHO
MOCTABICHHBIX CJIOEB (0COK). B mosicax 0anok KopoOYaToro Cce4eHus OMYCKAeTCs TPHUMEHSTH
FOPU30HTAJILHOE pacnoyiokeHne cioeB. Eciu BbicoTa mosicoB mpesbimaer 100 MM, B HUX CHEayeT
MpeayCMaTpUBaTh TOPU30HTAILHBIE IIPOIUIIBL CO CTOPOHEI CTEHOK.

Jist cTeHOK 0aJoK TOJKHBI MPUMEHATHCS BOOCTOMKas ¢anepa uiau LVL tonmmuaoi He MeHee 8



MM.

Bankn KOMNO3UTHOro cevyeHus

8.28 bankyu KOMIO3UTHOTO CEUEHUS SIBJISIOTCSI COCTaBHBIMU M BKIIIOUAIOT JICPEBSHHBIE pedpa c
BKJICCHHBIMH aHKEPaMHU ¥ MOHOJIUTHYIO KeJIe300€TOHHYIO TUTUTY (PUCYHOK 22).

:*\ L { 2 1 s I 2 .a-/_ I ; } U{_f”ﬂ.m_’ﬂ”m'zﬂ
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a - oOuIMi BU; 6 - OTIEPEUYHOE CEUEHUE; 8 - TEOMETPUUYECKUE XapaKTEPUCTUKH MTOTIEPEYHOTO
CEUEeHMsI; 2 - ONIOpHast 30Ha OaJKH

Pucynox 22 - banka KOMIO3UTHOTO CEYEHUS

8.29 Msrubaromuye MOMEHTHI, YCHIIHS M HANPSHKEHUS B 3JIEMEHTaX KOMIIO3UTHOW OalKH CIIeAyeT, B
o0111eM ciryyae, onpeaeisiTh CyMMUPOBAaHUEM CHIIOBBIX ()aKTOPOB, BO3HUKAIOIIUX Ha Pa3IMYHbIX CTaJUsAX
U 3Tanax paboThl, COOTBETCTBYIOIINX YCIOBHSIM BO3BEACHHUS U 3arPy>KEHUS KOHCTPYKLIUU.

JUis HaXOKIEeHUsT M3TMOAIONIMX MOMEHTOB, C/ABMTAlOIIMX M OTPBIBAIOUIMX YCHIMH MEXIY
KEJIe300€TOHOM W JIEPEBOM, BHYTPEHHUX HAINPSDKEHUHN, a TakKe MPH OIpeaesieHnn oomux nedopmaruii
pabota GeToHa MPUHUMAETCS, KaK MPaBWIO, YIPYToil, HE3aBUCUMO OT BEJIMYUHBI U 3HaKa HAINPSKEHUH B
6erone. [Ipu 3TOM, B HEOOXOAUMBIX CIy4asiX YUUTHIBAE€TCS MOJI3y4ecTh OETOHA.

8.30 B pacuerax KOMITO3UTHBIX 0aJlOK, BHIOJTHIEMBIX B MPEIITOIOKEHHH YIIPYrol paboTel OeToHa,
CIIEyeT UCMOJIb30BaTh KOA(P(UIMEHTH NMPUBEICHUS #2 K JPEBECHHE N€OMETPUYECKUE XapaKTePUCTHUKU
MOTIEPEYHbIX CEYEHUH ITHX Oaok™

* TekcT JOKYMEHTa COOTBETCTBYET OpUTHHaly. - [I[pumedanue n3roroButelis 60a3bl JaHHBIX.

"=, (83)

rae &y - Moxynb aedopmaruu cxxaToro OeToHa;

B - MOMys b YIIPYTOCTH JPEBECHUHBI BIOJb BOJIOKOH.



BricoTa iepeBstHHOTO pebpa MPUHUMAETCS PaBHOIM:
(1/15-1/25); - nyst pa3pe3HbIX 0ajoK;
(1/20-1/30)} - mist Hepa3pe3HbIX OAJIOK, TIE { - MPOJIET OAJIOK.

TonmuHa xene300eTOHHON TIMTHl TpuHUMaeTcs: paBHoi 80-150 MM. Yros HakiiOHa BKIJIGEHHBIX
aHkepoB o =30-45°.

Paccrosinust Mexxy OCAMH BKJIEEHHBIX AHKEPOB BJOJIb BOJOKOH (CM. PHUCYHOK 22) clieayer
NPUHUMATh HE MEHEe:

31 =144 npm & =30°;

S =104 npu o =45°.

PaccrosiHue ot ocu aHKepa JI0 Toplia [0 HAIIPaBJICHUIO BOJIOKOH CJIEIyeT PUHIUMATL HE MeHee S & .
PaccTositHus B HanpaBJIeHUH TOTIEPEK BOJIOKOH CIIEAYET MPHUHUMATh:

=9 2 3d - MEXy OCSAMHU aHKEPOB;

a5 2 2d , Ho He MeHee 30 MM - OT OCH aHKepa J10 KPOMKH.

8.31 Pacuer BeneTcs B IBE CTa/IHH:

1-s cTagus - pacyeT nepeBsTHHOTO pedpa Ha BEC JKeIe300€TOHHOM IUTUTHI;

2-5 cTaguvs - paCcucT Ha MMOCTOAHHBIC U BPEMCHHBIC HAI'PY3KH.

8.32 HanpspxeHus 110 HIXKHEH TpaHd JEPEBSIHHOTO pedpa MpoBepstoT 1o Gopmyrie

Omp =~ Tppt 02 & Ky, (84)
My N
T Ompl = - HalPSKEHHE B pebpe Ha IepBoOi cTauy;
ap
My N
Tmp2 = % - HaNIpsDKEHHE B peOpe Ha BTOPOH CTauH;

M| - nzrubaronyii MOMEHT OT Beca KeIe300€TOHHOM IIUTBL;
M 5 - n3rubarommii MOMEHT OT PAaCUETHON HArpy3KH (KpoMe Beca 5Kene300€TOHHOH IINTHI);

Wi - MOMEHT COMPOTHUBIIECHHUS IEPEBIHHOTO pedpa;

i

Wn‘p - . MOMCHT COIIPOTUBJICHUA KOMIIO3UTHOT'O CCUCHUA, IPUBCACHHOI'O K TPECBECCUHE,
¥



J - paccTosiHME OT HEUTPaTbHOW OCH MPUBEACHHOTO CEUSHHS 110 HUKHEW TpaHu Oalku.

8.33 HanpspxeHnust o BepxHel TpaHu kKene300€TOHHOH TUIMTHI TPOBEPSIOT 1o opmyiie

op= My IWymy S Ry (85)*

* @opMylia COOTBETCTBYET OpUTrHHaIY. - [[puMedanne uroroBuress 0a3bl JaHHBIX.

rac WEJ.Il'p - MOMCHT COIIPOTHUBJICHUA KOMIIO3UTHOI'O CECUYCHUA, MPUBEACHHOI'O K 6eTOHy;

REJ - paCc4€THOEC COIIPOTHUBIICHUEC OeToHa OCEBOMY CXKATHIO.

8.34 PacueTHass mmpuHA JKEIE300€TOHHON IUIMTHI NPUHUMACTCS PABHOW PACCTOSHHIO MEXKIY
pebpamu, HO He Oonee 1/6 mponera. [Ipu Tommuue TmMTel MeHee 1/10 BBICOTHI KOMIIO3UTHOM Oalikw,
pacueTHas MPHUHA CBeca MPUHUMAETCS He 00siee 6-KpaTHOH TOJIIIMHBI TUTATHI.

8.35 TpebyeMoe 4YUCIIO aHKEPOB OINPEACSeTCS M3 pacdeTa Ha CABHUT IO IJIOCKOCTH CKAJIBIBAHUS
IJTUTHI U pedep.

Hecyu{as{ CHOCO6HOCTB OJHOI'O aHKECpa Ha CABUI OIIPCACIIACTCA 110 (I)OpMy.He
T < AR, cosc +1004° ., [Ry sin ot (86)

e F& - IJIomaZib MOonepeyYHOro CEUYCHUA aHKEpa,

£, - pacueTHOE COIPOTHBIIEHUE MaTepualla aHKepa Ha PacTsHKEHUE;
& - HOMUHAJIbHBIN IMaMeTp aHKepa,

K} - pacueTHOE COIIPOTHBIIEHUE OETOHA HA OCEBOE CXKAaTUE (IPU3MEHHAs IPOYHOCTb).

Pepmbl

8.36 Pacuer ¢epm ¢ pa3pe3HBIMH W HEpa3pe3HbIMH IOSICAMH CJIEIYeT IPOU3BOJIUTH I10
neGopMHUPOBAHHON CXEME C YYETOM IOJAaTIMBOCTH Y3JIOBBIX coenuHeHuid. B depmax ¢ Hepaspe3HbiMU
mosiCaMn OCEBBIC YCHIIMA B JJIEMCHTAX W IMNEPEMCHICHUA OOIYCKACTCA ONPCACIATH B IPEAIIOJIOKCHHUN
IIIAPHUPHBIX Y3JIOB.

(DepMBI CICAyCeT IMPOCKTUPOBATL CO CTPOUTCIBHBIM MNOABEMOM HE MCHCC }/5[”] IMpoJICTA,
OCYHICCTBIISICMBIM B KJICCHBIX KOHCTPYKIUAX ITYTEM BBIT0A 110 BCPXHCMY U HUKHCMY I10sCaM.

8.37 PacueTHyro JUIMHY CXaTbIX 3JIEMEHTOB (pepM IpH pacyeTe UX Ha YCTOHYMBOCTH B IIOCKOCTH
dbepMbl ciienyeT MPUHUMATh PAaBHOM PACCTOSHUIO MEXIY LIEHTpaMH Y3JI0B, a M3 IUIOCKOCTH - MEXIY
TOYKaMHM 3aKPEIJIEHUS UX U3 IJIOCKOCTH.

8.38 DnemeHTHI perieTku GepM CleAyeT LEHTPUPOBATH B y3iax. B cilyuae HEIEHTPUPOBAHHBIX
y3710B (epM cileayeT y4uThbIBaTh BO3HMKAIOUIME B dJIeMeHTaX u3rubaromue MoMeHTbl. CTBIKH CXKaTbIX
NosICOB (bepM CIEeIyeT pacIoiaraTh B y3j1ax WIN BOJM3U Y3JI0B, 3aKPEIICHHBIX OT BBIXOJa U3 IIOCKOCTH

bepm.



OCO6EeHHOCTU NPOEKTUPOBAHUS IMH3006pa3HbIX hepPM Ha BKNEEHHbIX CBA3AX

8.39 ®epMbl MOTYT OBITH COOPHBIMU U3 KJIEEHOM IPEBECHHBI MIIH METANIOACPEBIHHBIMY C HUKHUM
MOSICOM M JICTAISIMU PEIIETKU U3 cTaiu. GepMbl pa3nuyaroT 0 BUY COMPSKEHUS BEPXHETO U HIKHETO
nosicoB. Ha pucynke 23 nokazaHa cxema ¢ )EeCTKUM Y3JIOM CONPSIKEHUSI.

) L=18-100 nm | L L=18-100 s L

L L L=18-60 u L
L=18-80 M ﬂL i ’

Pucynok 23 - Cxembl TMH3000pa3HbIX (hepm

Boicota (¢epmsl B cepenunne nponera: (14 FL < H <(1/6) L.
Pexomenyemble nposieTsl Takux gpepm coctapisoT 18-100 m.

8.40 DyeMeHTHI pemieTku cieayeT pacrnonarate mox yriaom 30°-60° k Beptukanu. Kperuienue
PELIETKH K MosicaM CIIeAYyeT OCYIIECTBIIAThH MPH MOMOIIM Harenel MM Ha BKIEEHHBIX CTepXHsX. Pacuer
¥ KOHCTPYHPOBAHHUE CIIETYET BBIMOJIHATE coraacHo 7.30-7.46.

8.41 OmopHbie  y37B6I  JTUH3000pa3HBIX  (epM  SBIAIOTCA Haubonee Harpy)KeHHBIMH U
OTBETCTBEHHBIMH. IIpM JKECTKOM CONpSIKEHUU MOSACOB HX CIEAYeT IPOEKTUPOBATH Ha HAKIOHHO
BKJIEEHHBIX CTEPXKHAX (PUCYHOK 24).

Pucynok 24 - Cxema OnopHOTro y3ja JUH3000pa3Hol (epMBbl

Yucno BKIEEHHBIX CTEPXKHEH #, orpenaenseTcs no popmyie



. = N, fﬁ,:_p COS &, (87)

rae AV, - ycuie C/IBUTa 1O IUIOCKOCTH CIUIAYMBAHMS BEPXHETO U HHKHETO TOSICOB;
T - HecymIasi ClIoCOOHOCTh BKJIIGEHHOTO cTepkHS (cM. 7.38);

©¢ - YroJI HAKJIOHA CTEPKHEHN K IUIOCKOCTH CILJIauMBaHUs, Ha3HayaeMblil B npezenax 30°-50°;

% p - KOO(QQUIMEHT COBMECTHOCTU PAbOTBI BKIIEEHHBIX CBS3EH.

[Ipu paBHOMEPHOI pacCTAHOBKE CBS3EH k.:_p = 0,75, npu paccrtaHoBke He MeHee 30% KpalHUX K

orope cBs3eil B BUJIE IBYX BKJIECHHBIX CTEPKHEH MO IMpHUHE ceuenus 4., = 0,85.

8.42 IInomanky crjauyuBaHUs BEPXHEr0 M HUXKHEIO IOSACOB CJENyeT MPOBEPATh Ha CMATHE IOJ
yIJIOM FK BOJIOKHaM 1O (opmyiie

Topy =V oosB (i) + Notga l{nghaky ) & Ry (88)

rae i - BCPTHUKAJIbHAA OIIOpHAA PCaKI A,

ﬁ - YIr'oJI HaKJIOHA IJIOCKOCTH CINIa4YMBaHUS BEPXHET0 U HUIKHETO MTOSACOB K TOPU3OHTY,

A - IIUpHUHA ceYeHUs (pepMbl;

5| - IIAr BKJICEHHBIX CBSA3EH;

Ry - PACIETHOE CONPOTHBIICHHE IPEBECHHBI CMATHIO IIOJ YIJIOM YK BOJIOKHAM, ONpEJeNseMoe
o ¢popmye (2);

"¥- OOJIBIINH U3 YIJIOB HAKJIOHA IJIOCKOCTH CIUVIAYMBAHUA K BOJIOKHAM BECPXHCTO U HUIKHETO ITOACOB.

Eciu YCJIOBHUE HC BBIIIOJIHACTCA, CICAYCT YBCIWYWUTH MIar CBs3EM WM YCUIIUTh IOPCBCCHHY
CTCPIKHAMM, BKIICCHHBIMHA NNCPICHAUKYIISAPHO IMIIOCKOCTH CIIAYMBaHUA.

[llar BKJICCHHBIX CTEP)KHEW YCUIICHHUS &)+ CIIEIYET ONPEALIATH 110 hopmyIie

Sy = THBO ey ~ fom 4) (89

rae T - Hecymas CriocOOHOCTh BKJIIGEHHOTO CTEPXKHS ycriieHus (cM. 7.38).

* dopmyia COOTBETCTBYET OpUTHHAITY. - [[pruMeuanre n3roToBuTes 6a3bl JaHHBIX.

8.43 CoopHbIE (hepMBI MOTYT COCTOATH W3 HECKOJBKHX OTIPABOYHBIX MapoK. PacmonoxkeHue
YKPYIHHUTEIBHBIX Y3JIOB CIEAYET ONPEACsATh TPAHCHOPTHBIMH U TEXHOJOTMYECKUMHU TpeOoBaHMsIMU. B
HIDKHEM T0sICe CIIeyeT pacnojiaraTb MUHMMAJIbHO BO3MOXKHOE KOJIMUYECTBO CTHIKOB.

8.44 CThIkM BEpXHEro Tosca CIEAYeT KOHCTPYMPOBATh C IMepefadcii OCEBBIX YCHIIMH Ha TOPIIBI
JJIEMEHTOB  IMOCPEACTBOM  TMOJUMEpPOETOHA,  O00ECIEeYHBAIOIIETO

pPaBHOMEpPHOE  pacIpesielieHUue
HaMpsHKEHUH 10 BBICOTE IIONIEPEYHOT0 CEYEHHUS.



8.45 PacTsiHyThIe U CXKAThle CTHIKU MOSICOB JIOJKHBI OBITh PACCUMTaHbl HA MOHTAXKHbBIE YCUIIUS TIPU
KaHTOBKEe U moabeMe ¢epMm. OHU JODKHBI 00JanaTh JOCTATOYHOW JKECTKOCTHIO M3 IUIOCKOCTH H
BOCIPUHUMATh YCUJIUS OOPAaTHOTO 3HAKA.

8.46 Pacuet hepMbl HEOOXOAMMO OCYIIECTBIISATH C YYETOM CJIEIYIOIINX OCOOCHHOCTEH:

a) yCUJIUsL B TOsCaX CJCAYyeT OMPENSIATh W3 YCIOBHUS WX HEPAa3pPEe3HOCTH; CIEAYET YYUTHIBATH
M3ru0aroIIMe MOMEHTHI, BO3HUKAIOIINE B OIMOPHBIX Y3J1aX, BHINIOJHEHHBIX HA HAKIOHHO BKJICCHHBIX
CBSI3SIX;

0) ycunusi B pellieTKe JOIYCKaeTCsl ONpEAeNsATh U3 YCIOBHUS IIAPHUPHBIX Y3JOB CONPSDKEHUS ee
AJIEMEHTOB C MOsICaMH.

Oco6eHHOCTU NPOEKTUPOBaHUA AolaThiX hepm ¢ coeanHeHusiMM B y3nax Ha M3

8.47 Jlomateie pepMbl C COENMHEHUSAMHU B y3JlaX Ha METATMUECKUX 3yO4arhix ruractuHax (M3IT)
npumensitoT B 3manuax Il u III kmaccoB oTBercTBeHHOCTH (CcM. mpusoxkenue [) V crenenu
OorHecToMKocTU. DepMbl U3roTaBIUBAIOT U3 JAPEBECUHBI XBOWHBIX mopoi mupuHoi oT 100 go 200 mm,
TommuHoi ot 40 1o 70 MM.

8.48 PacueTtHas cxema QepM IMpenrnoyiaraeT IIAPHUPHOE 3aKPEIIEHHE JJIEMEHTOB PEIIETKH K
Hepaspe3HbIM TosicaM. CTBIKOBaHHME JTOCOK MOSICOB IO JJIMHE - IIAPHUPHOE, BHE 30HBI Y3JIOB KPEIICHUS
pEIIEeTKU.

8.49 Bricoty ¢epM pexoMmeHayeTcs mpuHUMaTh He MeHee 1/5 mponera. Ilpu MeHbiiell BbIcOTe
dbepM pacuer HEOOXOIUMO MPOU3BOJAUTH C YYETOM JIMHEHWHOUN MOJMATIMBOCTH CTep)KHEW B y3nax. [lpu
3TOM B pacyere CIeQyeT Y4YUThIBaTb, YTO MpPHU YCHIIHUSAX, COOTBETCTBYIOLIMX pacueTHON Hecyulei
CIIOCOOHOCTH COEIMHEHUM, NeopMaIii CTEP>KHEN B y371aX COCTaBIAIOT 1,5 MMm.

8.50 [Mosica (epM pacCUMUTHIBAIOT KaK CIKATO-H3THOAEMBbIe M PACTSHYTO-H3THOACMbIE SJICMEHTEHI.
DJeMeHTBl PEeUIeTKH JIOMyCKaeTCsl paccMaTpuBaTh Kak IEHTPaIbHO-CXKAThle U LEHTPaJIbHO-PACTAHYTHIE.
Ocnabnenue ceuenus rae3gamu ot 3yobeB M3I1 He yunThiBaeTcs.

8.51 PacuerHas Hecyimas crmocoOHOCTh coenHeHni Ha M3I1 3aBUCHUT OT THIA TUTACTHH C 33 JaHHON
reoMeTpueld 3yObeB. BricoTa 3yObeB pekoMeHIyeTcs He Oonee 12-KpaTHOW TONIIUHBI TUIACTHHBL.
TonmuHa cTambHON MIACTUHBI cOCTaBisieT oT 1 10 2 MM. PacdeTHas Hecyiiasi CmtoCOOHOCTh COSMHEHUH
RompenensieTcss 1Mo pe3yjibTaTaM HCIBITAaHWNA 00pas3ioB ¢ KOHKpeTHbIMH Tumamu M3IT Ha 1 cm2

IMOBEPXHOCTHU INIACTHHBI, B 3aBUCHUMOCTH OT yIJla HAKJIOHA OCH IINIACTHUHBI K HeﬁCTByIOII_[eMy YCHUIINIO & U
OT yrI'Jia HaKJIOHAa OCH IIJIACTHHBI K HAITPABJICHUIO BOJIOKOH APEBCCHUHBI ﬁ .

Bcenencreue paznuunoil mepdopanmuu TUIAaCTUH TpPH  BBIILITAMIOBKE 3YyObeB pa3HOMl  (opMbl
pacueTHble Xapaktepuctuku M3IT mpu pacTskeHnn Rpu cpese KqpNp pasIMYHOM HANpaBIEHHH
YCWJIMS K OCH TUTACTHH & ONPEIENSIOTCS 110 pe3yabTaTaM HCIBITAaHuH 00pa3IoB.

8.52 YcnoBue npoYHOCTH COSTMHEHUN

N < R2F, (90)

rae i - HOpMaJIbHOE YCHINE B CTEPIKHE;



R - pacueTHas HecyIas CocoOHOCTh CoeMHEHUS Ha |1 cM 2

F - pacuerHas uomaap nosepxHoctu M3II ¢ oHON CTOPOHBI CTHIKA, ONpeneiseMas 3a BBIYETOM
Iiouiaied y4acTKOB IUIACTUH B BHJIE MOJIOC WMPHUHON 10 MM, NPUMBIKAIOIIMX K JIMHUAM COIPSIKEHUS
3JIEMEHTOB (hE€PMBI.

8.53 Ycnosue nmpounoctu M3II npu pacTskeHUN
Ny = 2Rk, (91)
rje & - pa3Mep IUIACTUHBI B HANPaBICHHUU, NIEPIICHIUKYISIPHOM HAINPABICHUIO yCWIIHA, Oe3 ydera
nepdopanumy;
Ry~ pacueTHas HecyImas CriOCOOHOCTH IJIACTHHBI HA PACTSKEHHE.
8.54 Ycnosue npounoctu M3II npu cpese

= 2Rr:}:u""1|:}:u ) (92)

IJ1e o - JUIMHA CPE3a CeUeHHs TLIACTHHBI 6e3 yueTa nepdopanuy;

Ky - pacueTHas Hecyinas CocoOHOCTb MIIACTHHBI Ha CPe3;

() - caBHTaROIIEE YCHITHE B y3JI€.

8.55 IIpu coBMecTHOM JIEHCTBUM Ha IJIACTUHY YCHIIMH Cpe3a M PACTSHKEHUS JTOJHKHO BBITOIHSATHCS
yCIIOBHE

N ¢

R + ] —
2Ry 2Repley

<1. (93)

ApKu n ceoabl
8.56 Apku u CBOJBI ClleZlyeT PacCUMTHIBATh HA MMPOYHOCTh B COOTBETCTBHH C YKa3aHHsIMH 6.17 1 Ha

YCTOMYMBOCTh B IUIOCKOCTH KpUBH3HBI MO (opmyine (3) ¢ yuerom 6.17, mpuueM pacyeTHYIO IJIMHY
AJIEMEHTOB {jj ClielyeT IPUHUMATD:

a) MpU pacyeTe Ha MPOYHOCTH MO AePOPMUPOBAHHON CXeMe:

JUTSL IByXIIAPHUPHBIX apOK M CBOJOB IPU CUMMETPUYHOM Harpyske /i = 0,355
JUIS TPEXIIAPHUPHBIX apOK U CBOJOB MIPU CUMMETPUYHON Harpyske fj = 0,565,

JUTSL IBYX- M TPEXIIAPHUPHBIX apOK M CBOJOB IMPU KOCOCUMMETPUYHON Harpyske - no ¢opmyie

T

Iy = — (94)
2T -



TA€ - HEHTPAJIBHBIN yroJl IOIyapKH, pan;
& - IOJIHAs JJIMHA TYTH apKu WIIK CBOJA.

JUis TpeX1mapHUPHBIX CTPENbYaThIX apoK C YIJIOM Iepernoma B kiroue Oosee 10° mpu Beex BHIAX
Harpysku fp = 055,

[Tpu pacuere TpexXIIApHUPHBIX apOK HAa HECUMMETPUYHYK) HAarpy3Ky pacueTHYK UIMHY
JOIIyCKAeTCs IPUHUMATh paBHOU {j = 0,585 ;

0) mpu pacyeTe Ha YCTOMYMBOCTb B IUIOCKOCTH KPMBH3HBI JUIS JBYX- M TPEXIIAPHUPHBIX apOK U
CBOZIOB [ = 0,555 .

Pacuer TpeXmapHUpHBIX apoOK Ha YCTOMYMBOCTH ILIOCKOW (DOpMBI Je(OPMUPOBAHUS CIIEAYET
IIPOU3BOIUTH 110 6.18.

8.57 Ilpu pacuere apok Ha MPOYHOCTH MO 1eHOPMUPOBAHHON CXEME U Ha YCTOWYMBOCTH TUIOCKOH
dopmbl  nedpopMHUpOBaHHs BeIMYMHBI N u M crenyer mpUHMMATh B CEYCHHH C MAaKCHMAIIBHBIM

MOMEHTOM (JUIsl TIPOBEPSIEMOrO Ciiydas HarpyxeHus), a koddouimentsl £wumm E.u  E, cimeayer
onpenensaTe no Gopmyne (27) ¢ MOACTAHOBKOW B HEE 3HAYEHHs CKUMAIOIICH cuiibl MV, B KIIOYEBOM

CEYCHUH apKH; PacyeT apoK Ha yCTOHYMBOCTH B IUIOCKOCTH KPUBU3HBI CIIETyeT MIPOU3BOJHUTSH 110 (popmyiie
(3) Ha Ty e CKUMAIOLLYIO crily 2V .

Pambl

8.58 Pacuer Ha IMPOYHOCTH JBJIEMCHTOB TPCXIIAPHUPHBIX pPaM B HX IINIOCKOCTU HOOIMYCKACTCA
BBIITOJIHATE IO IpaBUWJIaM pacdcTa C)KaTO-U3rHO0aeMBIX 3JIEMEHTOB C pvaeTHoﬁ I[J'IPIHOﬁ, paBHOﬁ JJIMHE
IoJIypaMsl I1O OCEBOM JIMHUH.

8.59 YcroiunBoCTh MIIOCKOW (OpMBI Je(OPMUPOBAHUS TPEXIIAPHUPHBIX paM, 3aKPEMJIeHHBIX I10
BHEIIHEMY KOHTYpY, JOIlycKaeTcsi mpoBepsaTh 1o ¢Gopmyram 6.18. Ilpu stom 18 pam  u3
NPSMOJIMHEHHBIX 3JI€MEHTOB, €CIIM YroJl MEXJy OCSAMHU purens U croiku Oonee 130°, u ans rHyTO-
KJIEEHBIX PaM pacueTHYIO JJIUHY JIEMEHTa ClelyeT IPUHUMATh PaBHOM JJIMHE OCEBOH JIMHUU MOJTypaMBl.
IIpu yrne mexnay croiikoil u pureiaem MeHblie 130° pacdeTHYIO UIMHY pUTens U CTOMKH CIEIyeT
MPUHUMATH PAaBHOW JUIMHAM UX BHEIIHUX MOJKPEIUIEHHBIX KPOMOK.

Onopbl BO3AYLWHbIX IMHUA 3fieKTponepeaayun

8.60 /st 51eMeHTOB JEpeBSHHBIX OIMOp BO3AYLIHBIX JIMHUM 3JEKTporepesadn JO0MyCKaeTcs
IIPUMEHATH KPYIJIBIH JIEC, TUJIOMATEPHUAIIBI U KIEEHYIO IPEBECUHY.

8.61 /Iiist OCHOBHBIX 3JIEMEHTOB OMOp (CTOEK, MPUCTABOK, TpaBepc) nuamerp OpeBHA B BEpPXHEM
oTpyOe nomkeH ObITh He MeHee 18 cm mus JIDIT nanpsokenuem 110 kB u Bolie u He MeHee 16 cMm ams
JIOII nanpspkenueMm 35 kB u Huxke.

JuameTp npuctaBok (mMacklHKOB, cBaif) omop JIDII Hanpsokennem 35 kB u BbImie g0KeH OBITH HE
MmeHee 18 cm. [{i1st BcmoMorateabHBIX 3JIEMEHTOB OMOp JIuaMeTp OpeBeH B BEpXHEM OTpYyOe JTOJKEH OBITh
He MeHee 14 cM.



8.62 Compsixenue sneMeHToB omnop JIDII cnenyer, kak npaBuiio, BEITOIHATH 0e3 BpyOOK.

8.63 JlnameTtp 60aTOB HOIDKEH OBITH HE MeHee 16 MM u He Ooee 27 MM.

KOHCTPYKLUMOHHbLIE TpeboBaHMA NO oObOecrnevyeHUd HaAEXHOCTU  [AepPeBSAHHbIX
KOHCTPYKLUN

8.64 KoHCTpyKIIMOHHBIE  Mepbl, oO0OecrneuyuBaroulie MPOChIXaHHE DJIEMEHTOB  JIEPEBSHHBIX
KOHCTPYKLMH M MX 3alIUTy OT YBJIQXHEHHUS, 00s3aTeIbHbI HE3aBUCHUMO OT CPOKA CIYXKObI 3JIaHHS MU
COOPYKEHHSI, a TAKXKE OT TOT0, IPOU3BOJIUTCA XUMUYECKas 3aIUTa IPEBECUHBI UM HET.

B Tex ciyuasx Korza JpeBecMHa MMEET IOBBIIICHHYI0 Ha4yallbHYIO BIQXHOCTh U ObICTpOe
IIPOCBIXaHUE €€ B KOHCTPYKLHH 3aTPYAHEHO, a TAKXKE B CIydasx KOrJa KOHCTPYKIMOHHBIMH MepaMu
HEJb3sl YCTPAaHUTh IIOCTOSHHOE MJIM IEPUOJMYECKOE YBIAXKHEHHUE JPEBECHHBI, CIEAYET IIPUMEHATH
XUMHAYECKHE MEPHI 3aIIUThl (KOHCEPBUPOBAaHHE, AaHTUCETITUPOBAHKE, THAPO(HOOU3aInio, BIAaro3amyTHbIE
HOKpbITUA U Ap.). CKa3aHHOE OTHOCUTCS TakXke K KOHCTPYKLUSAM M3 (haHepbl U IPEeBECHO-TIJIMTHBIX
MaTEPHAJIOB.

8.65 KoHCTpyKIIMOHHBIE MEPHI JOJDKHBI IPEAYCMATPUBATh:

a) MPeIOXPaHEeHUE TPEBECUHBI KOHCTPYKIIMM OT HEMOCPEICTBEHHOIO YBIKHEHHUS aTMOC(PEPHBIMU
OCaJKaM{, TPYHTOBBIMH U TalbIMH BOJaMHU (32 UCKJIIOYEHHEM OIOpP BO3AYIIHBIX JHHHUM
AIEKTPOIIEPEIaut ), SKCIUTYTAIIMOHHBIMH U IPOU3BOICTBEHHBIMHU BOJAMHU;

0) mpeoXxpaHeHHE  JPEBECHHbl  KOHCTPYKUMH  OT  NpOMEp3aHMs,  KalWUIIPHOTO U
KOH/JIEHCALIUOHHOT'O YBJIA)KHEHUS;

B) CUCTEMAaTHYECKYI0 TIPOCYIIKY JAPEBECHHbl KOHCTPYKIMH IyTeM CO3JaHUsl OCYIIAIOIIEro
TEMIIEPATYPHO-BIAKHOCTHOIO pPEKMMa (€CTeCTBEHHAass M NPUHYAWUTENbHAas BEHTWIALUS IMOMEIIEHUS,
YCTPOMCTBO B KOHCTPYKIUAX U YACTSX 3AaHUHN OCYIIAIOIUX MIPOAYXOB, a9PaTOPOB).

8.66 Hecymue nepeBsiHHble KOHCTPYKIUH ((pepMbl, apku, Oallku U Jp.) AOJKHBI OBITh OTKPBITBIMH,
XOPOIIO MPOBETPUBAEMBIMH, 110 BO3MOXKHOCTH JIOCTYITHBIMH BO BCEX YACTAX ISl OCMOTPA, a TaKkKe JJIs
MPOBEICHUS MPOPUIAKTHUECKOTO PEMOHTA, BKJIIOYAIOLIET0 PadOThl 10 XUMHUYECKON 3alUTe 3JIEMEHTOB
KOHCTPYKIIHH.

8.67 B otarumBaeMbIX 3MaHHUSX U COOPYKEHHUSIX HECYIIHe KOHCTPYKIIUH CIIEyeT pacIoiiarath Tax,
YTOOBI OHH LIETMKOM HAXOMIUCH MO0 B Mpejiesiax OTalIMBaeMoro MoMeeHus, JInoo BHe ero.

JlomyckaeTcsi Ipy COOTBETCTBYIOIIEM OOOCHOBAaHUM pAacIojiaraTh HECYIIHME JIEPEBSHHbIE KJIEEHBIE
KOHCTPYKUUU (OaJIKH, paMbl, apKu) YaCTUYHO BHYTPHU OTAILJIMBAEMOIO MOMEIICHUS, & YACTUYHO CHAPYXKH.
IIpy 3TOM KOHCTPYKIMU NOJKHBI UMETh IPSIMOYIOJIBHOE CIUIOIIHOE CEYCHUE W YCWICHHYIO 3allUTy B
MecCTaxX MEepPeceYeHU OrpakIaroluX KOHCTPYKUUN (CTE€H, MEePEeKPBITUN, TOKPBITHI) OT yBIIAXXHEHUS U
OuopazpyIieHusl.

8.68 He nomyckaercst 3ajefka MosiCOB, OMOPHBIX M IPOMEXKYTOUYHBIX Y3JI0B, KOHIIOB 3JIEMEHTOB
penieTky GpepM B TONILY CTEH, COBMEIICHHBIX MTOKPBHITHH WIIN YePAAYHBIX TEPEKPHITHI.

OrnopHbIC YaCTH HECYIMIUX KOHCTPYKIHUH ((pepm, apok, 0amok) mpu pa3MelIeHHH HX B THE3JaxX
KaMCHHBIX CTCH OOJIKHBI GBITB OTKPBITHL. 3anpemaeTCﬁ 3aCJIBIBATh HArJlyXoO 3a30pbl MCKAY CTCHKaMU
THE3]l U OTIOPHBIMH YacTsIMU KOHCTPYKIUH KAPIUYOM, pACTBOPOM, TE€PMETHU3UPYIONIMMU MaTepHAIaMH H



T.II.

B HapyXHBIX KaMEHHBIX CTEHAX OTAIUIMBACMBIX 3JaHUN U COOPYKEHUMH, a TAKKE€ BO BHYTPEHHHUX
CTEHAX, PasfeNAIolUX OTAIUIMBAEMbIE U HEOTAIUIMBACMBIC ITOMELICHUS, 3aJHUE CTEHKU THE3] CIENyeT
YTEIUIATh BO U30€KaHUE UX IPOMEP3aHUs], B COOTBETCTBUHU C TEINIOTEXHUYECKUM PaCu€TOM.

8.69 [l HecymX KOHCTPYKLMH, MMEIOIIUX Ha OMOpax MeTaJTHuecKue Oammaku (pepMbl, apKu U
1p.), ONMUpaHHE HA Hapy)XHbIE KaMCHHBIC CTCHBI OTAIIMBAEMBIX 3/1aHHHA U COOPYXECHHUI C BBILACIKON
THE3]l HE JONYCKAeTCsl M3-3a ONMACHOCTH BBINAJCHHUS KOHJEHcaTa Ha MeTaie. Takue KOHCTPYKLIHHU
clielyeT OnMpaTh Ha JKelIe300€TOHHBIE ONOphl (KOJOHHBI), MWIACTPHl CTEH W JAPYIHe OMOPEI,
BBICTYIAIOIIME BHYTPh MIOMEILICHUS.

8.70 B mecrax ommpaHus HECYIIMX KOHCTPYKIMK Ha (yHIAMEHT, KAMEHHBIC CTEHBI, MUJSICTPHI,
&KeJ1e300€TOHHBIE KOJIOHHBI MEXAY JPEBECMHON KOHCTPYKIMH M 0ojee TErIonpoBOJHBIM MaTepUaioM
OIIOPHI CIIEAYET BBOJAUTH TMAPOU30JIALIMOHHBIE IPOKIIAIKH.

B Tom ciydae ecnu omopHas 4acThb HECYHIMX KOHCTPYKLUN YCTaHABIMBAETCS Ha JEpPEBSHHBIC
HNOJKIAAKUA (IOOYIIKH), MOCTEIHUE TAKXKE CIEAyeT OTAENATh OT 0osee TEIUIONPOBOAHOIO Marepuaia
OINOpPbl TUAPOU3OJIALMOHHBIMU Tpokiaakamu. Iloakmaaky (MOAYIIKM) TOJIKHBI W3rOTABIMBATHCS W3
JpEBECUHbl  TBEPAbIX  JIMCTBEHHBIX IOPOJ M  KOHCEPBUPOBATHCS  HEBBIMBIBAEMBIMM  HIIU
TPYJHOBBIMBIBAEMBIMU OMO3ALUTHBIMUA COCTaBAMHU.

8.71 Ilpu skcruryataliu KOHCTPYKIMH B YCJIOBHSAX, IZI€ BO3MOXKHO BBINAJCHHWE KOHJICHCATa Ha
METAJUIMYECKUX IOBEPXHOCTAX, CIEAYyeT MPUHUMAThb MEpbl IO IPEAOXPAHCHUIO JAPEBECUHBI OT
YBJIQKHEHUS B MECTaxX KOHTAKTa C METAJUIMYECKUMHU KPEMEeKHbIMH 3JI€MEHTaMu (HAaKJIaJKH, YTOJIKH,
maiosl moJ OonTel W mp.). s 3TOro Mexay APEeBECHMHON M METaJUIMYECKHM 3JEMEHTOM ClIeAyeT
BBOJUTH TUAPOU3OJIALMOHHBIA CJIOM (MacTHKy, NpPOKIAJAKA W3 PYJIOHHBIX TUAPOU3OJIALUOHHBIX
MaTEPUAJIOB, MACTUYHBIEC IPOKIIAAKN WIN YIIJIOTHUTEIbHBIE JICHTHI).

8.72 Ilpu pacnojoXeHUu ACPEeBSHHBIX paM, apoK U CTOeK (KOJIOHH) BHYTpU IMOMEUIeHHH oOpe3
OTIOpHI CJIETyeT YCTpPaWBaTh HA TAKOW BBICOTE OT YPOBHS MOJa, YTOOBI B TPOIECCE DKCIUTyaTaIllH
HCKJII0YAIach BO3MOXKHOCTb YBIIQXKHEHUS OMOPHOTO y3Ja.

B Tom ciydae ecnu omopHas 4acTh HECyIIeW KOHCTPYKIIMM HaXOTUTCS Ha OTKPBITOM BO3JyXeE,
o0pe3 dyHmaMeHTa JOJDKEH OBITh YCTPOEH Tak, 4YTOObl OOecmedMBaiICsl OBICTPBI OTBOA BOJBI,
MoTmaialoleil Ha Hero B BUJE aTMOC(EPHBIX OCAJIKOB, W HMCKIIOYAIOCh 3aTOIUICHHE OMOPHOIO Yy3ia
JOXKIACBBIMH U TAJIBIMU BOJaMM.

8.73 JlepeBsHHBIC TIOKPBITHUS CIEAYET IPOSKTHPOBATh, KaK MPABUIIO, C HAPYKHBIM OTBOJIOM BOJIBI.

8.74 B 3maHusAX U COOPYKEHHUSAX C TOBBIIICHHON BIIAXKHOCTHIO Bo3myxa (Oonee 85%), a Takke C
CIWIIBHON W cpelHel XMMHYECKH arpecCUBHOM Cpeloil Hecyliue IepeBsSHHbIE KOHCTPYKIIUU JIOJKHBI
UMETh CIUIONIHOE CEYCHHE ¢ MHHHMAJIBHOEC YHCIO METAUTMICCKUX 3JeMeHTOB. [IpuMmeHeHwme
METAJJIONIEPEBIHHBIX KOHCTPYKIIMH B TaKUX 3[JaHUSX M COOPYKEHHUSAX ClIeyeT MaKCUMAaIbHO
OTPaHHYUBATH.

B 31aHnsX ¢ XMMHUYECKM arpecCUBHOM Cpeloid CIEAyeT TakKe OrpAaHWYMBATh IPUMEHEHUE
CKBO3HBIX HCCYHIUX KOHCprKI_[I/II\/JI n3-3a HAJIN4YUA 6OJII>IHOFO qucia MMpoMEKKYTOUHBIX Y3JIOB U OTKPBITBIX
TOPU30HTAJIBHBIX U HAKJIOHHBIX TPaHeH y IepeBSHHBIX AJIEMEHTOB PEHIETKH, Ha KOTOPBIX CKAIIMBAETCS
XUMHYCCKHU arpe€CCuBHasA Nblb.

ITo BO3MOXHOCTH, B O3TUX 3JdHUAX CICAYCT HNPUMCHATH OGLGMHO-HHaHI/IPOBO‘-IHBIC peuicHud,



IIpelyCMaTPUBAIOIIME BBIHOC HECYIIMX KOHCTPYKIMI 3a MpeAesnl MOMEIEHUsI C arpecCUBHOM Cpenon
(YCTpOICTBO MOABECHOTO MOTOJIKA, YEPIAYHOTO MEPEKPHITHS).

8.75 Hecyiue KOHCTPYKIIUH, SKCIUTyaTUPYEMbIE HAa OTKPBITOM BO3/AYX€, JOJIKHBI UMETh CIUIONIHOE
MAacCHUBHOE CEYEHHUE M HU3rOTaBIUBATHCA W3 OpyChEB, KPYIJIOrO Jieca WM W3 KIEEHOW JpPEBECHHBI.
KoHncTpykinu u3 6pycheB WM KPYIJIOTO Jieca CeNyeT MPOEKTUPOBATh C 3a30paMH MEXIY AJIEeMEHTaMu
BHE 30H COCIUHEHHI, KOTOpPHIE CIIOCOOCTBYIOT Oo0siee OBICTPOMY BBICHIXAHUIO JIPEBECHHBI B MPOIECCE
SKCILTyaTaIuu.

B OTKpBITBIX COOpYKEHUSIX HEOOXOAMMO B MAaKCHMAJIbHOM CTENEHH MCII0JIb30BaTh CPEACTBa,
NPEJOXPaHSIONINE JePEBSIHHBIC JIEMEHTHI KOHCTPYKIMI OT MPSMOro IMOMaJaHus Ha HUX atMochepHOoi
BJIAry.

I[J'IH 3alllUThI OT aTMOC(bepHBIX OCaAKOB OTKPBITBIC TOPHU3OHTAJIIBHBIC MW HAKJIOHHBIC I'PaHU
OTBCTCTBCHHBLIX  HCCYHIHX KOHCTPYKIII/Iﬁ CIeayeTr 3alumaTrte O0CKaMH, KOHCCPBHUPOBAHHLIMH
6H038.H.[PITHBIMI/I COCTaBaMHM, KO3bIpbKaMU M3 aTMOC(i)CpO' u KOppO3I/IeCTOI>'IKOFO mMartrepuaJia.

8.76 OnopHble 4YacTH M Y3JIOBBIE COCIUHEHHUS HECYIIMX KOHCTPYKLHUH, JKCIUTyaTHpyeMmble Ha
OTKPBITOM BO3JIyX€ HJIM B 3JaHUSX C TOBBIIIEHHON BJIAXXHOCTBIO, CIIEYET MPOEKTHPOBATH TAKUM
o0pa3oM, 4TOOBI KOHIIBI 3JIEMEHTOB OBLIM, MO BO3MOXKHOCTH, XOPOIIO IPOBETPUBAEMBIMH W HMEIH
MUHUMAQIBHYIO IUIONIAJb KOHTakTa ¢ MetauioM. CriemyeT wu30eraTh UCIHOIB30BAaHUS TIYyXUX
METANTNYECKUX OalIMaKoB MPH OMUPAHUHM HECYIIUX KOHCTPYKIHMI Ha (pyHIaMEHT B KOHBKOBBIX Y3JaxX
apokK, paM u Jp.

8.77 B 31aHusX, T1€ BO3MOXKHO 00pa30BaHHE KOHACHCATAa HA MOTOJIOUYHBIX TTOBEPXHOCTSIX, BEPXHUE
rpaHd HECYIIUX KOHCTPYKUMH (depM, pam, apoK M Jp.), Ha KOTOpPble ONMHPAIOTCS IUIUTHI MOKPBITHH,
ClIelyeT 3alluIlaTh JJOCKaMHU TOJIIHWHON He MeHee 30 MM, KOHCEpPBHUPOBAaHHBIMU HEBBIMBIBAEMBIMU HJIN
TPYAHOBBIMBIBAEMBIMH OMO3AIIUTHBIMU COCTABaMH, C IOCIEAYIOIIEH YKJIaJIKoil MOBepXy IBYX CJIOEB
PYJOHHOTO TUIPOU3OJISILIMOHHOTO MaTepuaa.

yCTpOI\/JICTBO CHAOB B COBMCIHICHHLBIX IMOKPBITHAX HE JOIMYCKACTCA.

8.78 B orpaxmaronmmx KOHCTPYKIUSX OTAILTUBAEMBIX 3JaHHA W COOPYXKEHUH JOKHO OBITh
HCKIIIOYEHO BJIarOHaKOIUIEHUE B MPOLIECCe SKCIUTyaTallui. B maHensX CTeH U MIMTax MOKPBITHH cienyeT
MpeAyCMaTPUBATh BEHTUJISIIIMOHHBIC MPOAYXHU, COOOIIAIONIUECS C HAPY>KHBIM BO3JYXOM, a B CIIyYasx,
MPEAYCMOTPEHHBIX TEMIOTEXHUYECKUM PACUETOM, UCIIOIB30BATh MAPOU3OJISILIMOHHBIN CIOM.

8.79 ITapon3oyALuio OrpakKAAONIMX KOHCTPYKIMHA CcJelyeT MpeaycMaTpuBaTh U3 PYJIOHHBIX H
IUIEHOYHBIX MaTEpUAJIOB, OKPACOUHYIO UM 0OMAa304HYIO.

PynoHHas v muIeHOYHAs MapOU30JISILMY JOJDKHBI IPUMEHSATHCS B OIPAKJAIOIINX KOHCTPYKIUAX, Y
KOTOPBIX OOIIMBKU COEIMHEHBI C KAPKACOM Ha IMOJATJIMBBIX COEIUHEHUAX (TBO3AM, LIYPYIBI, CKOOKH).
[Ipu >TOM MapoU30IAIUOHHBIIN CION JOJKEH ObITh CIUIOUIHBIM U HENPEPBIBHBIM (PYJIOHHBIE TOJOTHHUIIA
CKJIEHBAIOT, IJICHKH CBAPUBAIOT WJIM CKJIEUBAIOT) U YKIIAIbIBAThCS MEXY KapKacoM U OOIIMBKOM.

Oxpacounas (0OMazo4Has) MapoU30JISALHUS JOJDKHA TPUMEHSATHCS B OTPAXKIAIOMIUX KOHCTPYKIUSX C
COEJIMHEHUEM OOIIMBOK Ha Kiew. HaHocurcs Takas Mapou30NsIMs Ha BHYTPEHHHE IIOBEPXHOCTHU
o0muBKH. OKpacouHylo MapOU30JSAIHMI0, €CJIM OHA COBMEIIAeT (DYHKIMIO BJIArO3alllUTHOTO MOKPBITHS,
JIOIyCKaeTCs pa3MellaTh U Ha HAPYKHOM MOBEPXHOCTH OOIIMBKH.

8.80 BenTununpoBaHue IUIMT MOKPBITUS MOJ PYJIOHHYIO KPOBIO JTOJKHO OCYHIECTBIATHCS 4epe3
MPOAYXH, CIICIUAIFHO YCTPAUBaEeMble MEXKIAY HAPYKHOM OOIIMBKOMN U yTEIUIUTENIEM.



B miuTax mokpeITHS MOA KPOBIIO U3 BOJHHUCTHIX JIUCTOB, MPOMUIMPOBAHHOTO METAJUITMYECKOTO
HACTWJIA TaKUe MPOAYXH HE yCTpauBaloT. KapHU3HBIA y3el JODKEH NPOEKTHPOBATHCS TaK, YTOOBI
HapyXHBIA BO3JyX HMeJ CBOOOJHBIM JOCTYI MMOJA KpOBeJIbHBbIE JUCTHL. He momyckaercs 3akpbIBaTh
CHApPYXH TOAKPOBEILHOE MPOCTPAHCTBO OT 33/JyBaHMS CHEra C MOMOIIbIO TpeOeHOK 0e3 OCTaBICHHS
MIPOIYXOB JIJIsl BEHTHJISALIUU.

8.81 CteHoBBIC MaHENH C KapKacoM U3 JIPEBECHHBI, (haHepbl WM JIPEBECHO-TIUTHBIX MaTEepHalIOB
JOJDKHBI YCTAHABIIMBATHCA HA (YHIAMEHT WJIM IOKOJIBHYIO MAHENIbh TaKUM 00pa3oM, 4TOOBI HAPYKHBIH
BO3/IyX MOT CBOOOJHO MOCTYIAaTh B HUX CHU3Y Yepe3 BEHTHIALIMOHHBIC MPOIYXHU U BBIXOJAUTH y KapHU3A.
He momyckaercst yctaHaBiIMBaTh MaHend Ha pyHAaMEHT (LIOKOJIBHYIO CTCHOBYIO IMaHENh) 03 MPOKIaIKH
TUIPOU3OJISIIIUOHHOTO CIIOS, TEPMETU3AIMH U YTEIJICHHSI IIBOB MEXK]Ty HUMHU.

He nomyckaercs ucronp30BaTh Uil HAapY)KHOH OOLIMBKM CTEHOBBIX IaHENIEH OTalIMBaeMbIX
3llaHUN TapOHENPOHUIAEMbIE MaTe€pUalIbl IPU OTCYTCTBUU MEXAY OOIIMBKOM M 3allOJIHEHHEM
BEHTWIALIMOHHOIO IIPOAyXa.

8.82B oeJaxX npeaoXpaHCHUA HAPYKHBIX CTECH OT HaMOKaHUA paCcCTOAHHUE OT OTMOCTKH OO HHU34

naHesned J0HKHO ObiTh He MeHee 40 cM, a BBIHOC KapHM3a (CBEC KPOBIM) NPU HEOPraHU30BAaHHOM
BOJI0OTBOJIE - HE MeHee 50 cm.

[Ipunoxenne A
(cupaBouHOE)

Hepequb HOPMaATUBHbIX 4OKYMEHTOB

CHulI 2.03.11-85 3amuTa CTPOUTEIBHBIX KOHCTPYKIIHA OT KOPPO3HH

CII 20.13330.2011% "CHullI 2.01.07-85* Harpy3ku u Bo3aeicTBus"

1} JTIokyMeHT BpeMEHHO He TMPHBOAUTCSA. 3a JOMOJHUTENBHON HH(pOpMAIKEed 00paTUTeCh MO
ccbulke. - [IpuMedyanne u3rotoBuTess 6a3bl JaHHBIX.

CHull 31-06-2009 O61iecTBeHHBIE 3JaHUS U COOPYKEHUS
CI116.13330.2011 "CHulII II-23-81* CtanbHble KOHCTPYKIHH"
CII 14.13330.2011 "CHulII II-7-81* CtpoutenbCTBO B celicMUUECKHX paifoHax"

['OCT 4.208-79 CIIKII. CrpoutensctBo. KoHCTpyKImu nepeBsHHBIE KieeHble. HoMmeHKiaTypa
IOKa3aTesen

['OCT 2695-83 Iunomarepuanbl JUCTBEHHBIX MOpo. TexHUYecKre ycaoBUs

['OCT 3916.1-96* danepa o0mero Haz3Hauy€HUs C HAPY>KHBIMU CJIOSIMH M3 UIMOHA JIMCTBEHHBIX
nopoa. TexHu4ecKue yciuoBus

I'OCT 3916.2-96* ®anepa obmiero Ha3HAYEHUS C HAPYKHBIMH CJIIOSIMH U3 IITMIOHA XBOWHBIX TTOPOJI.
TexHuueckue ycaoBus

['OCT 8486-86 ITnnomarepuanbl XBOMHBIX TOPOA. TeXHUUECKUE YCIOBHS



I'OCT 9077-82* Kap1i MOJIOTBIH MBIICBUIHBIA. OOITHE TEXHUUESCKUE YCIOBUS
I'OCT 9462-88 JlecomaTepuaibl KpyTible JUCTBEHHBIX OPOA. TeXHUYECKHE YCIOBUS
I'OCT 9463-88 JlecomaTepuabl Kpyrible XBOWHBIX MOPOJI. TeXHUUECKHE YCIOBUS
I'OCT 11539-83* danepa 6akenu3upoBaHHas. TeXHUYECKHE YCIOBHS

I'OCT 13913-78 IInactuku npesecHbie ciouctoie (JICIT). Texaudyeckue ycinoBus

I'OCT 15613.4-78* JlpeBecuHa KieeHass MacCHUBHas. MeETOIbI ONpeAcNICHHs mpejena MpOYHOCTH
3yO4YaThIX KJICCBBIX COSIUHCHHM MTPH CTATHICCKOM U3THOEC

'OCT 17005-82 KoHcTpykinmu JAepeBSHHBIC KICeHBbIC. METOJ ONpeleieHusT BOJIOCTOWKOCTH
KJICEBBIX COETMHEHUI

['OCT 18321-73* CraTucTH4eckuii KOHTPOJIb KadecTBa. MeToabl ciydyalHOro oTOopa BBIOOPOK
LITYYHON NPOLYKIUHU

I'OCT 20850 Konctpykiiuu nepeBsiHHbIE KieeHbie. O0IIue TEXHUUECKUE YCIOBUS

['OCT 21554.2-81* I[Tunomarepuaibl ¥ 3arOTOBKUA. MeTOJ OIpeesieH s Mpeiena NPOYHOCTH TIPU
CTaTHYECKOM M3rHoe

['OCT 21554.4-78* Ilunomarepuaibl M 3arOTOBKUA. MeToJ1 olpeesieH s npejiena NpoYHOCTH TpU
MIPOIOIEHOM CKAaTUHU

['OCT 21554.5-78* IMunomarepuaisl ¥ 3arOTOBKHA. METOJI ONpeiesIeHus! Tpeieina MPOYHOCTH TIPU
IIPOAOJIBHOM PacTsKEHUU

I'OCT 21554.6-78* ITunomarepuaisl U 3arOTOBKUA. MeTOJ1 OIpeiesieHus Mpejiena NPOYHOCTH pU
CKJIBIBAHUH BIOJIb BOJIOKOH

['OCT 27751-88 Hane:XHOCTh CTPOMTEIBHBIX KOHCTPYKIUK M ocHOBaHWN. OCHOBHBIE TIOJIOXKECHUS
10 pacyery

['OCT 27812-2005 KoHCTpyKIIMM JepeBsSHHBbIE KieeHble. MeToJbl ONpeAeseHnus CTOWKOCTU
KJIICEBBIX COCTMHEHUH K pacClIanBaHHIO

['OCT 30247.0-94 KoHCTpYKIIMH CTPOUTEIbHBIE. METOABI HCIIBITAHUI Ha OTHECTOMKOCTh. O0Imme
TpeboBaHUs

['OCT 30247.1-94 KoHCTpYKIIMH CTpOUTENbHBbIE. MeTOabl HUCHBITAHUH Ha OrHECTOWKOCTb.
Hecymue u orpaxkaaromne KOHCTPYKIHH

I'OCT 30403-96 Konctpykiiuu cTpouTelibHbIC. METO T ompeiesICHus TOKapHOH OTTaCHOCTH

I'OCT P 53292-2009 OrHe3aumudTHbIe COCTaBbl M BELIECTBA MJI1 APEBECHHBI U MATEPHUAJIOB HA €€
ocHoBe. O0mne TpedboBanuss. MeTo bl UCTIBITAHUHT



IIpunoxenue b
(oGs3aTenbHOR)

JdononHuTtenbHble TpeﬁoBaHMﬂ K Ka4eCTBY ApeBeCUHbI

K npeBecrHe 31€MEHTOB LIETBHOACPEBSIHHBIX U CJIOSIM KJIECHBIX KOHCTPYKIUN KpoMe TpeOOBaHMIA
I'OCT 8486 na muiomarepuansl XBolHbIX TTopox U ['OCT 9463 Ha Kpyribie jgecoMaTepralbl JTOJHKHBI
MPEABSIBIATHCS JOMOIHUTEIbHBIE TPEOOBAHUS:

a) NIMPUHA TOJUYHBIX CIIOEB B JIPEBECHUHE DJIEMEHTOB M cjioeB KiaccoB K26 u K24 nomkHa ObITh He
6osee 5 MM, a cofiep)KaHue B HUX MO3AHEH JpeBecuHbl - He MeHee 20%;

0) B CIIOSIX KJIEEHBIX M3THOaeMbIX 3J1eMeHTOB KiaccoB K26 u K24 nns kpailHeW pacTSHYTOW 30HBI
(1a 0,15 BBICOTBI CE€UEeHHS) U B LIETBHOJAEPEBSHHBIX JIEMEHTaX TOJIIMHON 60 MM U MeHee, paboTarImux
Ha peOpo mpu U3rude UK Ha pacTsHKEHUE, He JOIyCKAeT sl CEpALICBUHA;

B) B KOHCTPYKIMAX U3 KJIeCHOM APCBCCUHBI C MUCIIOJIb30BAHUECM BKJIICCHHBIX CTep)KHeﬁ B CJIOAX HE

AOIYCKAIOTCA KOMIICHCALIMOHHBIC ITPOPC3H.

[Tpunoxenne B
(oGs3aTenbHOR)

HopmaTuBHble 1 BpeMeHHble conpoTuBrneHus anemeHToB [1K n3 aopeBecuHbI COCHbI, €N 1
ApeBecuHbl U3 oAHOHanpaBneHHoro wnoHa (LVL)

B.1 BennunHy HOPMAaTUBHOTO CONPOTUBIIECHUS MaTtepuanoB g, Mlla, onpenessor u3 ycnoBus

RY = RPP(1-1,651), (B.1)

rae ¥ - KO3(1)(1)I/II_II/ICHT Bapuannuu nokasaTelei IMPOYHOCTU IO AHHBIM HCHBITaHHﬁ;
RBP' BCIIMYHMHA BpeMeHHOﬁ IIPOYHOCTH MaTepUuajia (cpez[Hee 3HA4YCHHUC pacnpeneneHI/m), MHa;

1,65 - KBaHTWJIb B TIPEAIOIAraeMOM CTATUCTHIECKON (DYHKIIUH pACIIPENEIICHUs C 00ECIIEYEHHOCTRIO
0,95, nyist KOTOPOW OMpeensieTcs HOPMAaTUBHOE COMPOTHUBIICHUE.

BpemenHble 1 HOpMaTHBHBIE CONPOTHUBIICHHS YCTAHABIMBAIOT HWCIBITAHUSAMH TP DPEKUME
HarpyxeHus A (tabmuua B.1) npu Braaxxoctu npeecunsl 12% mo 'OCT Ha cOOTBETCTBYIOIIME BUABI
ucnbITanus. JJist IpeBECHHBI COCHBI M €] OHU TIpuBeAeHBI B Ta0uie B.2, a ms LVL - B Tabaure B.3.

Tabnuna B.1
O6o03Haue XapakTepHucTuKa pe>kKMMOB IIpuBenennoe 3HaueHue
HHUE HarpyXeHus pacueTHoe BpeMsi | KoddduiueHTa
pEXKUMOB JEUCTBUSA JUTATEIIbHOU
HarpyxeH Harpysku, ¢ IIPOYHOCTH #ippy
us
A JluneitHo Bo3pacTtaromias Harpys3ka npu 1-10 1,0
CTaHAAPTHBIX MAIIMHHBIX UCIBITAHUIIX




b CoBMecCTHOE IelCTBHE NOCTOSHHONW U 103 -104 0,8
KpaTKOBPEMEHHOU BETPOBOM HArpy3oK
B CoBMecCTHOE IelCTBHE NOCTOSHHONW U 104 -107 0,66
KPaTKOBPEMEHHOW CHETOBOM HArpy3oK
r CoBMecCcTHOE IelCTBHE NOCTOSHHONW U 10& -10°% 0,53
JUIMTEJIBHOM ~ BPEMEHHOM  HArpysok,
HaIpsDKEHUE OT KOTOPBIX TMPEBBIIIACT
80% OT TOJHOrO HANpsDKEHUs B
JJIEMEHTaX KOHCTPYKUHH OT BCeX
Harpy3ok
Ji| CoBMECTHOE JCHCTBHE IOCTOSHHON H 10-10% 0,92
celicMHUYeCcKOi Harpy3oK
E JIeiicTBHE HMMITYJIbCUBHBIX M YIapHBIX 10-1-10-% 1,1-1,35
Harpy3ok
K CoBMeECTHOE [EHCTBHE IOCTOSHHOM U 103 -104 0,8
KpaTKOBPEMEHHON CHETOBOW HArpy3oK
B YCIIOBUSIX MTOXKapa
Ta6auua B.2
Bup nanpsikeHHOrO RE H
COCTOSHUS . , MIla, sniemenToB —2  MIla,
R REF
KJIaCCOB/COPTOB YHCTOM JIPEBECUHBI
K26/1 K24/2 K16/3
1 U3ruo:
a) IpU Harpy>KEHUH KPOMKHU 26 24 16 -
36 33 22
0) mpu HArpy>KEHUU TUTACTH 30 27 20 57




42 37,5 28 80
2 CxaTHe BIOJb BOJOKOH 25 23 15 33

33 31 20 44
3 PacTshkeHue BIOIL BOJIOKOH 20 15 - 60

34 25 100
4 CkanbIBaHHE BIOJIb 3,6 3,2 3,2 4,56
BOJIOKOH 6 5 5 7
[Ipumeyanus

1Pa3mepsl  MONEpPEYHBIX  CEUEHUH  HCHBITHIBAEMBIX  O0pa3loB  MHJIOMAaTEpUAJIOB
IIPUHUMAIOTCSI B COOTBETCTBUH C MX TOJIIMHOMN 10 COPTAMEHTY.

2 BpeMeHHBIE COIPOTHUBIIEHUS CIEAYET ONPEAEATh: Ul MUIOMAaTepHaIoB U 3arOTOBOK M3
HUX LEJIbHBIX U CTBIKOBAaHHBIX Ha 3y0uaToe COeJUHEHHE - N0 ucnblTaHusAM coriacHo [[OCT
15613.4; TTOCT 21554.2; TOCT 21554.4; TOCT 21554.5; I'OCT 21554.6; nms 4aumcroi
JPEBECHHBI - TI0 MCIBITAHUSAM MajbIX 00pa3noB B coorBercTBUU ¢ TpeboBanusmu ['OCT
4.208. ITpu BBIOOPOYHBIX KOHTPOJBHBIX HCHBITAHUAX cienyeT pykoBoacTtBoBaTbes ['OCT
18321.

3 IIpouHoCTh ApeBecHHBl OpYCheB M KPYIJIBIX JIECOMAaTEpUANIOB JOMYCKAeTCs OLEHHUBATh
BU3yaJbHO IO COPTOOOpa3yloIMM NpHU3HAKaM U JIONOJHUTENIBHBIM TpeOOBaHUSIM
npunoxxenus I

4 TIpouHOCTH CIOEB KIIEEHBIX KOHCTPYKIUI U 3JIEMEHTOB IIEJIbHOACPEBIHHBIX KOHCTPYKIUH,
CPOIIECHHBIX MO JUIMHE Ha 3y0uYaThlil LIMM, NPU UCHBITAHUSX HAa WM3TMO W HArpyXEHUH IO
IJIaCTU JIOJDKHA OBITh HE HWKE 3HAYCHHM, YKa3aHHBIX B 1M03.16 AJii COOTBETCTBYIOIIETO
KJacca (copra).

Taomnuua B.3

N Hanpsioxennoe cocrosinue RY; pER Mlla, nus
TLIL. COpTOB/KIIaccoB npounocty LVL

1/K45 2/K40 3/K35

1 | U3rud 45/61 40/53 35/47




JIUCTAa

Cxartne B INIOCKOCTH JIMCTA BAOJIb BOJIOKOH 37/49 35/47 32/42
Cxatue B INIOCKOCTH JIMCTA MOTIEPEK BOJOKOH 6,0/8,8 5,8/8,5 5,6/8,2
Cxxatre U3 IIOCKOCTH JIMCTa monepek Boiaokon | 3,0/4,4 2,8/4,1 28/4,1
PactsixeHne B10Ib BOJIOKOH 38/51 36/49 34/46
PacTspkenue momepek BOOKOH B rutockoctd | 0,9/1,4 0,9/1,4 0,9/1,4
JIACTa

CkanplBaHHEe  BJOJb  BOJIOKOH  momepek | 4,9/7,0 4.7/6,8 4.7/6,8
IIJIOCKOCTH JINCTA

CkanblBaHME BJIIOJIb BOJIOKOH B IwIockoctu | 3,8/5,3 3,6/5,0 3,414,7

B.2 PacueTHble conpoTUBIIEHH FF OIPENENAIOT 1o (popmyiie

RF = anm f'i’)"m?x-n{cc]l]'

npu oOecneueHHocTH 0,99 ¢ yderom ko3(p(UIMEHTa HAAEKHOCTH IO MATCPUAILY  Fy

2P(2,33) no BeIpakeHUIO

Yo 2 (1= 01 =7 ),

T 7y, Mp- KBaHTUIM s obecniedennoctu 0,95 mist g¥(1,65) u obecnevennoctu 0,99 s
RP(233);

¥ - KOO UIMEHT BapUaliH;

OIpeAeIsIEMOMYy U3 YCIIOBHs Iepexona oT obecneueHHoctd 0,95 mns gk obecnedeHHoctu 0,99 nns

“Peiee) - KOOQOUIMEHT HAJIEKHOCTH, YIUTHIBAIOLIIMI CPOK CITyKOBI KOHCTPYKIIMH.

ITpunoxenue I
(oGs3aTenbHOR)

Knaccudumkauma 0K

I'.1 K noapaznensior (ki1accupuuupyroT) M0 OCHOBHBIM IPU3HAKAM:

- (hyHKIIMOHAJILHOMY Ha3HAYEHUIO;




- YCIIOBUSIM JKCIUTyaTalllH;

- CPOKY CITYXOBI.

I'.2 TTo ¢pynkuroHansHOMYy HaszHaueHW0 JIK moapa3fensroT Ha KiIacChl, HCXOMAs U3 ydeTa ypOBHS
OTBETCTBEHHOCTH 3JaHUN M COOPYKEHUM, i1 KOTOPBIX HCIOIB3YIOTCS KOHCTPYKIMHU, COIJIACHO
tpeboBanusM pazaena S TOCT 27751 k ypoBHSIM OTBETCTBEHHOCTH 3JIaHUN U COOPYKCHHIM:

la - 0co00 BBICOKUI YPOBEHb OTBETCTBEHHOCTH:

- coopyxeHus ¢ mpojeramu 6osee 100 m;

- 00BEKTHI )KU3HE00eCTIeueHUS TOPOJOB U HACENIEHHBIX ITYHKTOB;

16 - BBICOKUH YPOBCHBb OTBETCTBCHHOCTHU:

- 34aHHUd OCHOBHBIX MY3€CB, TI'OCYHApCTBCHHBIX apXWUBOB, A4AMHUHUCTPATUBHBIX OPraHOB
YHOpaBJICHUA, 30aHUA XpPaHHUJINII HAUOHAJIBbHBIX U KYJIbTYPHBIX HeHHOCTefI;

- 3pENUIIHbIE O0BEKTHI, KPYIHBIC YYPEKICHHUS 3APABOOXPAHECHUS W TOPTOBBIC MPEIIPHUSATHS C
MaCCOBBIM HaXOXKIECHUEM JIIOJEH;

- COOpyKeHus ¢ npoiserom 6omnee 60 Mm;

- 3/IaHMsI BBICILIUX U CPEIHUX YYEOHBIX 3aBEECHUH, KO, JOUIKOIBHBIX YUPEkKACHUMH;

- 00111eCTBEHHBIE U aIMUHUCTPATUBHBIE 3/1aHUS BHICOTON Oonee 75 M;

- MauThl U OAIIHU COOPYKEHHUH CBSA3M U TeJepaanoBenanus BbicoToi 6osee 100 M.

[Tpumeuanue - OOBEKTHI C BBICOKHUM YPOBHEM OTBETCTBEHHOCTH, MpPHU MPOEKTHPOBAHUU U
CTPOUTENBCTBE KOTOPBIX MCIIONB3YIOTCS TNPUHIMIMAIGHO HOBBIE KOHCTPYKTHBHBIC PpEIICHUS, HE
IPOIIEININE IPOBEPKY B MPAKTUKE CTPOUTEIHCTBA U IKCIUTyaTalluH, JOJKHBI OBITH OTHECEHBI K 0c000
BBICOKOMY YPOBHIO OTBETCTBEHHOCTH a.

2 - HOpMAJIbHBINA YPOBEHb OTBETCTBEHHOCTH:

- KUJIBIE 3JJaHUA U IpYTHe 0OBbEKThl MAaCCOBOTO CTPOUTENBCTBA, HE BomIemue B 1a, 10 u 3 knacchl;

- OCHOBHBIE 00BEKTHI MAIIMHOCTPOEHUSI, IEpepadaThIBAIOIINX U APYTUX OTpaciei;

3 - MOHWKEHHBII YPOBEHb OTBETCTBEHHOCTH:

- TETUTUIIBI, TAPHUKH, MOOMIIbHBIE 371aHUs (COOpHO-pa30opHbIE M KOHTEHHEPHOTO TUIIA);

- CKJIalbl BDEMCHHOTI'O COACPIKAHUS

- OBITOBKHM BaxTOBOTO TMEPCOHAJA U JAPYrue MOJ00HBIE COOPYKEHUSI C OTPaHUYCHHBIMU CPOKaMU
CITyOBbI U TIPEOBIBAHNEM B HUX JIFOJICH.



s pasnuuHBIX  3JIEMEHTOB  3JaHUM  JOIYCKAaeTCs  IPUMEHATH  pas3jIMYHbIE  yPOBHU
OTBETCTBEHHOCTH.

['.3 B 3aBUCHMOCTH OT YCJIOBMI 3KCILTyaTallid, KOHCTPYKIIMM OTHOCAT K IPyMIaM dKCILTyaTalluu,
YUHUTBIBAIOIIUM SKCIUTyaTallMOHHBIE MapaMeTpbl OTHOCUTEIBHOM BIAXHOCTH, TEMIIEPATypbl BO3AyXa B
30HE PACMOJIOXKEHUS KOHCTPYKLHUN, XapaKTepHbIE YCJIOBHS AKCIUTyaTallK (B 3aKPBITHIX MM OTKPBITHIX
ycioBHsX ). OnpeaensonM napaMmeTpoM SBIISETCS SKCIUTyaTallMOHHAs BIAXXHOCTH IPEBECUHBI, KOTOPYIO
YCJIIOBHO MOXXHO TIPUHSTH PaBHOW PaBHOBECHON BIAXKHOCTH ApeBecwHBI (pucyHok ['.1). Yuer rpymm
YCIIOBUH DKCIUTyaTallMd OCYIICCTBISCTCS AJIs1 HA3HAYCHUS IMONMPABOYHBIX KOA(D(PHUIIMEHTOB K pacYeTHBIM
COINPOTHUBIICHUSIM JPEBECHHBbI, BhIOOpa THIIA KJIEEB M 3AIIMTHBIX MAaTE€pHAlIOB IMPH HPOEKTUPOBAHUU
KOHCTPYKIIMH, a Takxke IS BbIOOpAa CHCTEMBI KOHTPOJS KadecTBa MPU HM3TOTOBJICHUU KOHCTPYKIIHM.
['pynmsl 5KcruTyaTanuu npuBeeHsl B Tadmuie [7.2.
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Temneparypa, "C
Pucynok I'.1 - JluarpamMmma paBHOBECHOW BIQXKHOCTH APEBECHUHBI

I'.4. Heo6xoaumMblie Mepbl IO 00€CTIeUeHHIO JOITOBEYHOCTH KOHCTPYKIMHA 3/1aHUI M COOPYKEHUM ¢
Y4€TOM KOHKPETHBIX YCIOBHI 3KCIUTyaTalluu MPOEKTUPYEMBIX OOBEKTOB, a TAKXKE PacUETHBIE CPOKU UX
CITy>KOBI JIOJDKEH OMpeAeNsTh FeHIPOESKTUPOBIIMK 110 COTIACOBAHMIO C 3aKa3uukoM. [IpuMepHbIe cpokH
ci1y>kObl coopyskeHui npuBeieHb! B Tabnuue I'.1.

Tabmuma I'.1
HaumeHnoBanust 00beKTOB [IpumepHbIE CPOKU
CITYXKOBI
Bpemennsie 3manusi M coopykeHHs (OBITOBKHM CTPOUTEIBHBIX Ho 10 ner
pabouynx W BaxXTOBOIO IEpPCOHANa, CKJIAJbl BPEMEHHBIC, JICTHHE




MaBWJIOHBI | T.II.)

CoopyxeHusi, IKCILUTyaTUpyeMble B YCIOBUAX CUJIbHOarpeccuBHblX | He menee 25 ner
cpen (cocyapl H  pe3epByapbl, TpyOOIPOBOABI IPEANPUSITHIL
HedTenepepabaThIBAIOLICH, ra3oBoi U XUMUAYECKOH
HPOMBIIICHHOCTH, COOPYXKEHHSI B YCIOBHUSIX MOPCKOM CpeJIbl H T.I1.)

3maHus W COOPYXKCHHSI MAacCOBOTO CTPOHMTENhCTBA B 0ObUHBIX |  He menee 50 ner
YCIIOBUSX OKCIUTyaTalluu (3[aHUs SKWIUIIHO-TPAXJIAHCKOTO U
MIPOU3BOJICTBEHHOT'O CTPOUTEIHCTBA)

VHUKaNbHBIC 3/aHHS M COOPY)KEHHs (37aHHs OCHOBHBIX My3eeB, | 100 set u Oonee
XpaHWJIMI HAOUOHAJIBHBIX U KYJIBTYPHBIX HCHHOCTeﬁ, IIPOU3BCACHUSA
MOHYMEHTAJIBHOTO MCKYCCTBa, CTAJUOHBI, TEATpPbI, 3[aHHs BBICOTON
6osee 75 M, OOJIBIIETIPOTIETHBIE COOPYKEHUS U T.II.)

Tabmuua I'.2 - YueTr KJIaccoB yCIOBHMH SKCIUTyaTallddl TPU TPOCKTUPOBAHHHM W HW3TOTOBICHHU
KOHCTPYKLUU

Knaccsl ycnosuii | JlonosHuTENb OcobeHHOCTH y4eTa KIacCoB MpH: [Ipumeuan
SKCIUTyaTaluu HbIE ust
XapaKTepUCTH
KM YCJIOBUHI
DKCIUTyaTallu
KOHCTPYKLUHI
OCHOB | MOJKJIac pacuere W3TOTOBJICHUU
HbIE CBI KOHCTPYKIUHI KOHCTPYKIUHI
1 2 3 4 5 6
1 11 I[Ipu  cyxom | Yuer BIUsAHUA | BaaxHocTh CootBercTB
pexuMe BJIQXKHOCTH Ha | ApeBEeCUHBI CIJIOEB | YET
MOMEILEHU I IIPOYHOCTH KIIEEHBIX TpeGoBaHUS
ot 40 no 50% | npeBecuHbBI HE | KOHCTpYKUMA  He [ M Kkiacca [
BIQXKHOCTH B | TpeOyercs, T.K. | JOJKHA no EN 386
OTOIIUTEIIBHBIN | OKH1aeMast IIPEBBIIIATH 9% | [4]
CE30H JKCIUTyaTallMOHHas | uid mojkiacca 1.1
BJIQXKHOCTh He | U 12% JIA
MPEBBILIAECT noakiacca 1.2, a
3HaueHue 12%, s | 3J1eMeHTOB u3
KOTOpOTO LEJIbHOMN
YCTaHOBJICHBI npeBecuHbl - 18-
HOpPMAaTUBHBIC 20% nmns oboux




BEJINYUHBI ITOAKJIACCOB.

IIPOYHOCTH
KieeBbie
COe/IMHEeHUs! HE
TpeOyroT
aTTecTaluu o
BOJOCTOMKOCTH, a
[10Ka3aTeb Ha
pacciavBaHue 1O
I'OCT 27812 pna
HECYILHX
KOHCTPYKLUI  HE
JTOJIKEH
npesbimath 10%.
3ammTHBIE Mepbl
3JIEMEHTOB
KOHCTPYKLUI
JTOJIKHBI
Ha3Ha4yaTbCsl
COTJIaCHO
TpeOOBaHUSIM
CHulII 2.03.11.

12 [Tpu CootsercTB
HOpPMaJIbHOM yer
pexXHUMe TpeOoBaHUs
MTOMEIICHU I M knacca [

no EN 386
[4]

21 [Ipu Bnaxkuowm | [Ipu pacuere | BiaaxnocTb CootBeTrcTB
pexXUMe HE00X01UMO APEBECHUHBI CIIOEB | yET
OTAaIlJIUBaE€Mbl | BBOJUTH KJIEEHBIX TpeOoBaHUs
X MIOMELECHUH | KO3 PUIIHEHT KOHCTpyKUUH  He | M kiacca II

yCJIOBHM  paboTHI, | TOJDKHA mo EN 386
T.K. npeBbInath 15%. [4], a
AKCILTyaTallMOHHAS TaKkKe
BIAXXHOCTh KieeBrnie KjaccoB 1,
npeBbicuT 12% coeIMHEeHUA 2 mo EN
JTOJIKHBI obITh | 335 [3] m
aTTECTOBAHBI He | knaccy D2
HIDKE cpenneit [ mo EN 204
CTETICHH [2]
BOJOCTOMKOCTH IIO
I'OCT 17005, a
I10Ka3aTeb Ha

paccilauBaHue IO
I'OCT 27812 nna
HECYIIUX
KOHCTPYKLUHA  HE
JIOJIKECH




IpeBbIATh 5%.

3ammTHBIE Mepbl

3JIEMEHTOB
KOHCTPYKIUIA
JIOJIKHBI
HA3HAYaTbCs
COIJIACHO
TpeOOBaHUSIM
CHulI 2.03.11.
2.2 B
HEOTaIlJINBAEM
BIX
MOMEIIEHUSIX B
cyxou u
HOPMAaJIbHBIX
30Hax
BJIQXKHOCTH
31 [Ipu wmokpom | To xe, B cBsizu ¢ | BiaakHocThb CooTBeTcTB
pexXUMe MOBBILICHHUEM JApeBeCUHBbI CIIOEB | yeT
AKCIUTyaTallMK | BIAXXHOCTH 10 20% | KiIeeHbIX TpeOOBaHUs
MOMEIIEeHU I u 6onee KOHCTPYKIMH  HE |M  KJacca
158101 oJ JIOJDKHA Il mo EN
HaBECOM  BO npeBbIuarh 15%. 386 [4], a
BIIQXKHOW 30HE TaKXKe
BIIQXKHOCTH KieeBbie KJIACCOB
coeIMHEeHUs 3.1, 3.2 no
JIOJDKHBI owerte | EN 335 [3]
aTTeCTOBaHBI  HE | M KIACCOB
HIbKe noBeieHHol | D2, D4 mo
CTETIeHU EN 204 [2]

BOJOCTOMKOCTH II0
I'oCT 17005, a
MI0Ka3aTeb Ha
pacciavBaHue IO
I'OCT 27812 nna
HEeCYIINX
KOHCTPYKLUHA  HE
JTOJIKEH
npessimaTh 3%.

3ammTHBIE MepbI
AIIEMEHTOB
KOHCTPYKLUU
JIOJKHBI
Ha3Ha4yaTbCsl
COIJIaCHO
TpeOOBaHUSAM
CHull 2.03.11.




3.2

IIpu Mokpom
pexuMe
AKCIUTyaTaluu
OTaIuIMBacMBbl
X INOMeENIIeHUN
15 R0 npu
HCKYCCTBEHHBI
X TEIUIOBBIJIC-
JICHUSX B
HEOTaIlIu-
BaeMBbIX
MMOMECIICHHX

3.3 B oTKpBITBIX
aTMOC(epHBIX
YCIIOBUSAX
4.1 IIpu koHTakTe To xe To xe CooTBeTcTB
C TPYHTOM yer
TpeOOBaHMS
M  KJacca
4.1 mo EN
335[3]
4.2 B Bozie CootsercTB
yer
TpeOoBaHUS
M KIIaccoB
42 u 5 no
EN 335[3]

MNMnoTHocTb ApeBecuHsbl, haHepbl n LVL

[Ipunoxenne ]
(oGs3aTenpHOE)

[Topona npeBecuHbl

IT10THOCTE APEBECUHBI, KT/M2 |, B

KOHCTPYKIUAX ISl YCIOBHI
JKCIUTyaTanuu no tabauie 1

1A, 1n2

3u4d




XBOWHEIE:

JIMCTBEHHHUIIA 650 800

COCHA, €llb, KeJIp, TUXTa 500 600

TBepI[bIe JIMCTBCHHBIC:

ny0, 6epesa, Oyk, siceHb, KJIeH, Tpad, akaius, Bs3 700 800
U UIbM

Msrkue nucTBEHHBIE:

OCHHa, TOIIOJb, OIbXa, JUIIa 500 600

[Ipumeuanus

1 TI70THOCTH CBEXECPYOJICHHOW JIPEBECHHBI XBOMHBIX W MSTKUX JIMCTBEHHBIX IOPO/T
CIIeAyeT MPUHUMATh paBHOM 850 Kr/M 3 , TBepABIX JIMCTBEHHBIX TTOopo - 1000 kr/m3 .

2 [TMOTHOCTP KIJICEHOH JIPEeBECUHBI CIIEYeT MPUHUMATh KaK HEKJICCHOH.

3 IInoTHOCTh OOBIYHOW (paHEepHl clemyeT NPUHUMATh PAaBHOW IUIOTHOCTH JIPEBECHHBI
IIMOHOB, a bakenmu3upoBanHou - 1000 kr/m3 .

4 TI710THOCTh APEBECHUHBI U3 OHOHANpaBieHHOTo 1mmoHa 500-600 kr/M3 , B 3aBUCIMOCTH OT
MOPO/IbI IPEBECUHBI IIITOHOB.

IIpunoxenue E
(o0s3aTeNBHOE)

OaHHble gna pacyeTa CXKaTblX, M3rmnéaeMbixX U CXaTo-U3rmnéaemMbix afieMeHTOB

Tabmuua E.1 - 3HadeHus KodpQUUIMEHTa X, UIsl pacueTa CXKaTbIX M CXKATO-M3rHOaeMbIX
3JIEMEHTOB C IEPEMEHHOM BBICOTOM M OCTOSIHHON NIUPUHON CEUEHUS

VYcnoBus onupaHus JIEMEHTOB k437 IPU IIPOBEPKE




9JICMCHTOB MPAMOYT'OJIbHOT'O CCUCHUS 3JICMCHTOB ABYTaBPC
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Tabnuna E.2 - 3nauenus KodQQUIMEHTOB kg U kypq/UI1 PACUETOB HA YCTOMYMBOCTB IIOCKOM

dhopmbl 1ehopMUpPOBAHUS

®opma 3MIpbl MOMEHTOB

kg

IIpu 3aKperIeHnn TOJIBKO
10 KOHIIaM yJacTka {y,

Bh

[Ipw 3akperuieHnu no
KOHIIAM U PacTSHYTOU

OT MOMeHTa M KpoMKe |:

1 1 i
Ip
1,750,754 ;0£ 4 £1 3
T g 0<d <l :
3 =
— 2(05+d)2;-1<d <0 3 >es<0 ]
s 2+d T T i
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Tabmuua E.3 - 3naueHus kod>((UIMEHTOB kW ¢ A BBIYMCICHUS TPOTHOOB OAlOK C ydeToM

MEPEMEHHOCTH CEYeHUs U eopMaluii ciBura

[Tonepeunoe Pacuernas cxema &
ceueHue OaaKu
[TpssmoyTonpHO Mf T 'JM 3
c - -l:
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[Tpumevanue - ‘Y- OTHOLICHHE TUIOIIA/IN MOSICOB K TUIONIA/IA CTCHKH JIBYTaBPOBOM OallkM (BBICOTA CTCHKH ITPHHUN
MOSICOB).

[Tpunoxenue XK
(o0s3aTeNBHOE)

Fpadmkn onsa pacyeTta cpaHepHbIX CTEHOK 6anokK v NnuT
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Pucynok XK.1 - I'paduku 17151 onpeiesieHus: pacueTHBIX CONPOTUBIICHUH MPH PACTSKEHUHU O YTIIOM K
BOJIOKHaM Hapy»KHbIX cJ0eB 0epe3oBoit ¢panepbl Mmapku OCD
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KCCTKOCTH 6am<14; "EEI:T - BbICOTA CTCHKHU MCKAY BHYTPCHHUMMU I'DAHSAMU I1OJIOK

Pucynok K.2 - I'padguxu ans onpenenenus koddpduuuenTa 4y * mpu pacroyioKEHUU BOJIOKOH B
Hapy>KHBIX CJI0sX (paHepbl BIOJb MPOJIETA
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Pucynok XK.3 - I'paduku 1151 onpenenenus &,

[Tpunoxenue 1
(o0s3aTeNbHOR)

MpousBoacTBO paboT Npu BKIIeMBaAHUUN CTEPXHEN

BBI/II[y 0Cc000H Ba)XHOCTH U OTBETCTBEHHOCTHU mponecca pEKOMCHIAAIWMN MOT'YT IPUMCEHATHCA
TOJIbKO Ha MNpCANpHATUAX CO CIICHHUAJIBHO 06y‘-I€HHBIM NepCcoHajioM M HCEIMOCPCACTBCHHO JIMIIAMU,
AONYIICHHBIMHU K 3TOM OII€palvu IMPUKa30M I10 NPEAIIPUATHIO.

Otu paboThl 0OPMIISIOTCS aKTOM Ha CKphIThie padoThl, moanucanHeiM OTK, ucnonnurenem u
texHosioroM. IIporecc BO3MOMXEH TOJIBKO B 3aBOJICKHX YCJIOBHSX, MPU IMOJOXKUTEIBHON TeMIeparype,
IIPH BJIAYXKHOCTHU JAPEBECUHBI HE BhIlIe 15% ¥ B 3alIMIEHHBIX OT YBIAKHEHHS TOMEIICHUSX.

N.1 Marepuabl

N.1.1 Jlng BKI€MBaHUS UCIIONb3YETCS AMOKCUIHBIN Kied Ha ocHoBe cMoubl D/(-20. J{ns npumepa
npuBeneHbl coctapbl kieeB DIIII-1 u DI1L-1:

Cwmona D/1-20 (I'OCT 20587) 100 B.u.
OtBepautens - [IDITA 10-12 B.4u.
[Tnactudukatop - MI'd9 20-30 B.u.
Hanonuurens - kBapy monotsiit quist D1I1-1 (TOCT 9077, mapka "B") 50-100 B.u.

win noptiaanaueMeHt ans OI1I-1

B03MOXXHOCTB HCITOJIH30BaHUS APYyrux COCTaBOB M MAPOK KIS JJIs1 BKIICUBAHUA CTep)KHeI\/’I JOJIXKHa
ObITh 00OCHOBaHA COOTBCTCTBYHOIIMMH  HCIIBITAHUAMU C OHNPCACIICHUCM (I)I/I3I/IKO-MCX3.HI/I‘-ICCKI/IX
XapPaKTCPUCTHK U TEXHOJIOTHMYHOCTH.

N.1.2 Jlng BKIIEHMBaHUS HMCIOJIB3YIOTCS METAaUIMYECKHE CTEPKHM - U3 apMaTypbl IIEPHUOJIHYECKOTrO
npoduis kiaaccoB A300, A400, A500 u A600. Ecniu npeamnosiaraercsi cBapka Wid THYTbE, TO TEPMHUECKU
YIpOYHEHHas apMmarypa He fonyckaercs. CTep KHU He JOJKHBI UMETh IOTHOb 110 JJIMHE U JOJKHBI ObITH
0e3 3ayCeHIIeB, OUYMILEHBl OT OKAJIMHBI, P>KaBUMHBI, I'psA3M, Kpacku, obe3xupeHbl. Ha HuMX Ha Bcelt
BKJIEMBAEMOM JUIMHE JOJDKHBI ObITh pHUGBl moiaHOro mnpodwmis. OUUCTKY Jydylle HpPOU3BOAMTH
MECKOCTPYHHBIM UM XMMUYECKHM CIIOCOOAMH.

JlomyckaeTcst UCIIONIb30BaTh  BBICOKOIIPOYHYIO apMarypy C BUHTOBOH ¢opmoil mnpoduns u
CrienuaabHbIMU ralikamu 0e3 cBapku. MOXKeT UCIOJIb30BaThCs U apMaTtypa kiacca A240 (rmamgkast) 1160
Kpyrias cTaigb IOCJIe Hape3Kh Ha Hel pe3pObl Ha BKiIenBaeMor dacTu. CTEpKHH MOTYT OBITh
OIIMHKOBAHBI (KPOME XOJIOHOTO IIMHKOBAHMS).



CTep)KHI/I MOTYT OBITE CBapCHbI C 3aKJIaJHbIMHU AOCTAJIAMU HNCPEA BKICMBAHHUCM HJIM IIOCIIC.
JlonyckaeTcss KOMOMHUpOBaHHbIM BapuaHT. Ilpm cBapke 1ocie  BKJIEMBAHUS  HEOOXOAMMO
pykoBozactBoBarbes M.7.4 u 11.7.5 HacTOAILETr0 NPUIIOKEHUS.

H1.1.3 BiaxxHOCTh IPEBECHHBI ISl yCTPOHCTBA TAKUX COCIMHEHUH JoryckaeTcst He 6omnee 12% mpu
SKCIUTyaTalluy KOHCTPYKIIMI BHYTpHU MomelieHui u He 6omnee 15% - 11st OTKPBITBIX COOPYKEHHIA.

N.2 CepiieHre OTBEPCTUA U HHCTPYMEHT

N.2.1 Ilepen cBepiieHUEM MPOU3BOAMUTCS Pa3METKa OCEMl CTEP)KHEH M HampaBiICHUE UX MEJIOM Ha
OOKOBOI TOBEPXHOCTH.

N.2.2 Onpenensiercss NOPsSAOK CBEPJIEHUS, YTOOBI OTBEPCTHS, B Cilydae MEpPECEUeHUs: BHYTPH, HE
OpUBEIM K yTeuke Kies win K oOpazoBaHuio "cooOmarommxcsi cocynos". Jlydmie cBepienue
MPOU3BOUTH TOJBKO C OJIHOW TpaHW, 3aTeM I[OCie BKICHBAHHUSA CTEP)KHEH W BBIIEPKKH - C
IPOTUBOIIOJIOKHOM I'PaHU.

N.2.3 HaksioH oTBepCcTUi K TOPU3OHTY HE JOJDKEH ObITh MeHbie 20° mist ynoOcTBa 3amoIHEHUS
KJI€SI CAMOTEKOM.

N.2.4 lnameTp oTBEpCTUH JOJKEH ObITH OO0JIbIIIE HAPYKHOTO IMaMeTpa cTep:kHEl Ha 3-4 MM.

N.2.5 MuHMManbHOE paccTOSIHUE 10 OOKOBOHM IUIOCKOCTH OT Kpasi OTBEPCTHUS HE JIOJDKHO OBITh
MeHbIIe 25 MM nipu riryounne otBepetus 10 700 MM u 30 MM npu O6osbIel TyOuHe.

N.2.6 Ilpu cBepieHNH OTBEPCTUH IOKHBI MCIOJIB30BaThCs IIAOIOHBI, KOHCTPYKIHMS KOTOPBIX
pa3pabaTbIBaeTCs 3aBOJIOM-U3TOTOBUTENIEM COBMECTHO C POEKTUPOBIMKaMHU (pucyHok 1.1)

Tpyoer daw=dca+2 MM 0 OCEM OTB.
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Pucynok U.1 - KoHcTpykTuBHas cxema 1m1abjaoHa Ui CBEPJICHUS HAaKJIOHHBIX OTBEPCTUN U CBapKH
3aKJIaJHBIX JeTallen

N.2.7 OTBepcTus ciienyeTr CBEPIAUTh HEMOCPEICTBEHHO Nepes BKIeuBaHMEeM. OHM HE JOJKHBI
OCTaBaTbCA CBOGOI[HI:IMI/I JOJbIIC Ol[HOfI CMCHBI, ‘IT06LI HUCKIYUTH BO3MOXKHOCTH ITONNagaHUA B HUX
BOJIbI, BUTH, TPS3H U JP.



N.2.8 Tlocne cBepieHUs] OTBEPCTUSI JKEIATEIbHO MPOAYBATh CKATHIM BO3JYXOM WM IPOYMILATH
CIeLMaIbHbIM €PLIOM OT OIUJIOK.

N.2.9 lnameTp 1 TiIyOMHY OTBEPCTHH, a TaKKE JMAMETP W JJIMHY COOTBETCTBYIOIIMX CTEPIKHEH
HEOO0X0/MMO KOHTPOJIMPOBATh TOTPYKEHHEM IOCIEAHUX B oTBepcTusi Oe3 kies. [Ipu sTom Henb3s
JIOMYyCKaTh, YTOOBI KOPOTKUE CTEp>KHU "yTOHYIM" B OTBepcTUU. [yOMHA CBepieHHS OTMeudaeTcsl Ha
CBepJIax KPaCKO, IBETHON M30JICHTON MM My(TaMH-OT PAHUIUTEISIMH.

N.2.10 [lng cBepiieHUsT HUCHOJB3YIOTCS CHELMAJIbHbIE JUIMHHBIE CBEpJja JJs JPEBECUHBI WU
OOBIYHBIE CBEpJIA [T0 METAILTY.

N.2.11 JnuHa cBepa peryaupyeTcsi MyTeM HapalldBaHUs apMaTypHBIMH CTEPKHSMH JUAMETPOM
12-14 mm Ha cBapke. Ilpum 3TOM LEHTpUpOBaHHE JIETKO IOCTUTAETCS TMPOKOBKOW CTBIKA B TOpSYEM
cocrosiHuM. KoHyc Hy)KHOTO Kainubpa Takke MPUCOSTUHSIETCS Ha CBapKe.

N.2.12 Jlnsa cBepaeHUs UCMONIB3YIOTCSA PyYHbIE Apeiu MOIIHOCThIO He MeHee 600 BT, o6s3aTenbHO
C IByMsI py4YKaMHU.

N.3 [ToaroroBka cTep>KHEN K BKICUBAaHUIO

N.3.1 CtepxHu 1iepe BKJICHMBAHUEM JOJDKHBI OBITh IMOBTOPHO OCBHJICTCIILCTBOBAHBI U
COOTBETCTBOBATH MPOEKTY MO KIACCY CTaJI, KOJIUYECTBY, AUAMETPaM, IIyOHHE U Ka4yeCTBY.

N.3.2 Heob6xoaumo yoeauThCsi B COOTBETCTBUY MapKH 3aKJIaHOM JI€TalH MPOEKTY.

N.3.3 CrepHU JOKHBI CBOOOAHO, 0€3 yCWIMH BXOAUTH B OTBEPCTUS U 3aHUMAaTh MPOEKTHOE
MoJIoXKeHUe. J{J1s1 3TOro oHM JOJKHBI ObITh POBEPEHBI MPOOHBIM MOTPYKEHUEM HACYXO.

N.3.4 Ctep>xHu HE MOJDKHBI OBITH 3arpsS3HEHbI MacjiaMH, HE JODKHBI OBbITh BIAXHBIMH WM
MOKPBITBIMU  P>KaBUYMHOU. JI7S OYMCTKM HCHONB3YIOT IIETKH, HaXKTauHyl0 Oymary, aneToH WiIH
MIECKOCTPYWHBIN arapar.

N.3.5 [lepen BkIIEMBaHHEM TeMIIEpaTypa CTEp>KHEH He TOoJKHA ObITh HUXE 18-20 °C; mist gerkoctu
IIOTPYXKEHUS IoIycKaeTcs noporpes crepxkHeit 1o 30-40 °C.

N.4 [TpuroroBneHue Kiiees

[Tepen pabGotoil crnenyer yOeauTbhcs B HAJUYWU KOMIIOHEHTOB B HEOOXOIMMOM oOBeMe, B MX
COOTBETCTBUHM HAUMEHOBAHUSM, CPOKaM TOAHOCTH U crienuuKanusm (B IpoeKTe).

N.4.1 Kiteli MOKHO NPUTOTABIMBATh MPU TEMIEPATYPE BO3/yXa B MOMEIICHHMH M KOMIIOHEHTOB
kies B mpenenax 16-25 °C. Cnenyer uMeTh B BUAY, UTO IPU MOBBILIEHUH TEMIIEPATYPhI PE3KO CHUXKAETCA
AKHU3HECIIOCOOHOCTH KJlesl, a MPU MOHMKEHUU - CHI)KAETCSl TEXHOJIOTUYHOCTh. Y BEIMUEHUE TEMIIEPATyphI
MOKET NPUBECTH K MIHOBEHHOW peakIUH M, Kak CIEeACTBUE, - K IpoOjeMaM BKIEHMBAHH, MOpue
3aKJIaIHBIX JIeTajei U MoCyabl.

N.4.2 HeobxoaumMo CTpOro KOHTPOJIUPOBATH BpPEMs C MOMEHTa CMEIIWBAHHS OTBEPIAUTENSI M
cmonbl. OHO HE JOJDKHO TPEBBINIATH BpeMEHHU pabodueil ku3HecrnocoOHocTu kies (T.e. 20-30 mMuH, B
3aBHCHUMOCTH OT TeMIIepaTyphl).

N.4.3 Jlnst mOBBITIICHUS )KM3HECTIOCOOHOCTH KJIEH JOIMYCKAeTCs OXJIAKIATh B EMKOCTH C BOJOM, HO
HpI/I 9TOM HECJB3s IIOHyCKaTB IIormagaHusd BOAbI B KJIeI>'I NJIn B OTBepCTI/IH.



n.44 HJ’IH IIPUT'OTOBJICHUSA KJICA JIYUIIC MCIIOJIB30BATh IJIACTMACCOBYIO TOJICTOCTCHHYIO IIOCY1Y.

N.4.5 OqnoBpeMEeHHO clieyeT NPUTOTaBIMBaTh HE Oojiee 2,5 Kr Kies, HM3-3a OMAaCHOCTH €ro
pa3orpeBa 1 HEyNnpaBJsieMOi peakLuu.

N.4.6 Jlns B3BemIMBaHUS UCIIOJIB30BATh BECHI C TOYHOCTHIO 710 10 T.

1.4.7 IlocnenoBarenbHOCTh MPUTOTOBICHHUS] KOMIO3HUIIMU: CMOJIA - TUIACTH(UKATOP, OTBEPIUTEb,
HaIOJIHUTEb.

N.4.8 Bpems nepeMemnBanus Kies - 3-4 MUH BPYyUHYIO, TP MEXAaHUYECKOM MEPEMEIIMBaHUH - 2-3
MHH, 10 OJHOPOJIHOW MACCBI.

N.4.9 [lepen mpuroTOBICHUEM KJies MPOW3BECTH TECTUPOBAHHME KAYeCTBA KOMIIOHEHTOB IyTEM
W3TOTOBJIICHHSI KOHTPOJIBHBIX 00pa3loB kies B o0beMe 20-50 T ¢ OTBEp)KICHHUEM IPH TOBBIIICHHON
temrepatrype (10 30°) s akTUBU3AIMH TIpoIecca.

N.4.10 Ipu omnpeneneHun oObeMa Kiess JUIsl IPUTOTOBIEHUS  CIEAYeT  IPOU3BECTU
COOTBETCTBYIOIIME pACUYEThl C y4EeTOM BPEMEHH Ha BCE OIMEpaluu: 3alOJHEHHUS OTBEPCTUH KIEeM,
MOTPYXKEHUS cTepkHed u ap. OOBIMHO MPUTOTABIUBAIOT HE Oosee 1-2 kr kies. J[s BKICHBaHHS OJTHOTO
crepxHs qumHOM 1 M aumamerpom 20 MM TpeOyercs B cpeanem 350 r kies. Ho B kaxkmom ciydae
VAETBHBIA PACXO/ KISl YTOUHSETCS ONBITHBIM ITyTeM, TPOOHBIM BKJIICHBAHHEM IIEPBBIX CTEPIKHEH, YTOOBI
MOCIIe TIOTPY>KEHUS CTEPKHS U3 OTBEPCTHUS MOSIBIISIICS HEOONIbIIOW 30bITOK Kiles (opsaka 5-10 ).

N.4.11 lo3upoBka kiies 1Mo o0beMy He JOMYCKaeTCs M3-3a HAMIAHUS KIies Ha CTEeHKH MOCYAbI U
Ip. crieU(PUIHBIX 0COOEHHOCTEH.

.5 3anonHenue kieeM OTBEPCTUI U IOTPYKEHHUE CTEPKHEN

OTO 0JJHAa U3 OTBETCTBEHHBIX OIEpalMii, KOTopas I0JKHA O0CO00 KOHTPOJIUPOBATHCS CIYX OO
OTK.

N.5.1 Ilepen 3amonHeHUeM KiieeM sl KOHTPOJS TIIyOMHBI M JMaMeTpa OTBEPCTHsI HEOOXOIMMO
OIYCTUTb B HETO CTEP>KEHb HACYXO.

N.5.2 3anonHeHne KiieeM U BKIEMBAHUE CTEPKHS MPOU3BOAUTCA MOCIIEI0BATENIBHO, TOJBKO B OJHO-
JIBA OTBEPCTHSI, YTOOBI M30€KaTh HEKOHTPOIUPYEMOW MOJIMMEPHU3AlMU WK "TONOAHOTO" BKIICUBAHUS,
Korma n3-3a HereHBI/IJIeHHI)IX yTequ MOKET 0Ka3aTbCA HEAOCTATOK KJICA NN €T0 I/IS6BITOK.

N.5.3 JIns 3amnonHeHus KjieeM HeoOXOAMMO HCIOJIb30BATh MEPHYIO €MKOCTh 0ObEMOM TOJBKO Ha
OJTHO OTBEpcTHE. DTO 00s3aTeIbHOE YCIOBHE KaYeCTBEHHOI'O CKIICHBAHUS.

N.5.4 He nomyckaercs 3amojIHEHHE HECKOJBKMX OTBEPCTHH M3 0OmIeld eMKOCTH 0e3 KOHTpOJs
o0beMa. DTO HEM30EKHO TMpHUBENET K Opaky coeauHeHud. [Ipm 3TOM HCKIIOYaeTCS BO3MOXKHOCTH
KOHTPOJISI TOJTHOTBI 3aI10JIHEHUS.

N.5.5 B oTnenbHbIX ciaydasx (A KpymHOraOapUTHBIX KOHCTPYKLHMH) JOMYyCKaeTcsl 3alojHEHHE
KJICEM 4Yepe3 JOINOJHHUTEIbHBIE OTBEpCTHS MOA JaBieHueM (pucyHok M.2) ¢ wucnoiab3oBaHHEM
CNEUUANBHBIX Ty0 THIA IIMPHIIEB MM MHEBMOYCTAaHOBOK. BBHy Ba)XHOCTH Takue ONEpalyy JOJDKHBI
MIPOU3BOUTHCS O]l KOHTPOJIEM MNpPEACTaBUTENS NMPOEKTHOW opraHu3anuu. Ilocne nosBieHus M30bITKA
KJIesl CBEpXy HaJ CTEp)KHEM JIOTOJHMUTENbHBIE OTBEPCTHUSA JOJDKHBI 3a0MBATBhCS —CIEIHATBHBIMU



poOKaMH.
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Pucynok 1.2 - Cxema nmogauu Kiiest o TaBICHUEM

N.5.6 OTHOBPEMEHHO C 3allOJIHEHUEM OTBEPCTUM JOJDKHBI M3TOTaBIMBATHhCS KOHTPOJIbHbBIE
o0pa3Ibl Il UCTIBITAHUN Ha MpoaaBnuBanue (cM. paszaen 1.6).

N.5.7 Cpa3y mnocie 3amojiHeHHsI OTBEPCTHUs KJIEEM B HEro Morpyxaercsi crepkeHb. [lorpyxenue
IIPOM3BOJUTCS BIABIMBaHUEM C BpamieHueM. Onepauus ynpouiaercs M KayecTBO BO3pPACTaeT, €ciiu
HOTPY’)KEHUE MPOU3BOAUTCS BHOpaTopoM (BHOpoOymaBoil co cnenuanbHoi Hacaakon). Ecnu mocne
MOTPYXXEHUSI U3 OTBEPCTUSI M3OBITOK KJe€s HE MOSBUJICS, TO CTEPKEHb HEOOXOAMMO NIPUIIOAHSTH U
YCTaHOBUTH BEJIMYMHY M NPUUMHY HEJOCTaTKa B Kiee. Ecim oTBepcTHE 0Ka3ajaoch HE3aNOJHEHHBIM 0
BEpXy Ha 2-3 nuameTpa, TO JOMYCKaeTCsl HeJocTayy KOMIIEHCHPOBATh MOJIMBKOM, €CIIN K€ CIIEI0B KIles
He Oyner oOHapyxeHo Oosiee yeM Ha 1/3 NIMHBI CTEPXKHS, TO €ro HAJJIEKUT BBITALIUTH IMOJHOCTHIO,
IIPOM3BECTH 3aIIOJIHEHUE OTBEPCTHUS JOMOJHUTENBHBIM 00bEMOM U MPOU3BECTH IMOBTOPHOE MOTPYKEHHE.
IIpu 5TOoM HEOOX0AMMO OO0S3aTENBHO BBIABUTH M YCTPAHUTh NPUYMHY "TOJOJHOrO" BKJIEHBAHMS.
[IpyurHa MOKET COCTOSITh B OIIMOKax MpU JO3UPOBKE Kilesd JUOO B yT€UKE Kiies B TPEIIMHbI WIH B
COCETHHE OTBEPCTUS.

N.5.8 CoenuHeHns, B KOTOPbIX OOHApy>KEHbI YTEUKH Kies, JOJDKHBI aKTHpPOBATHCS WU
OpakoBaThCs C 3aMEHON UX HOBBIMH I10 NMPEAJIOKEHUSIM aBTOPOB MPOEKTA.

N.5.9 OnHOBpEMEHHO C BKIEHBAHUEM CTEPKHEW IPOU3BOJINUTCA W3TOTOBIEHUE KOHTPOJBHBIX
00pa31oB JIsl UCTIBITAaHUI Ha MPOJaBIMBaHUE, IO OJHOMY 00pa3Ily Ha KaXAblil 3aMec Kies.

n.e Bbmepmca COE€IUHEHMI MOCJIe BKICUBAHUS U KOHTPOJIb Ka4€CTBa

1.6.1 Tlocne BknenBaHus COEANHEHUS AODKHBI HAXOJUTHCS B COCTOSIHMM IOKOSI IPU TEMIIEpaType
+18 °C ne menee 10-12 4 qy1st TOCTUXKEHUS COETMHEHUEM Pa300pHON MPOYHOCTH.

1.6.2 [locne 12 4 BeIIEPKKH COCTUHEHHSI MOTYT MEPEMENIAaThCs, KAHTOBATHCS, HO HE JIOITYCKAaeTCA
UX Harpy>KeHHE.

1.6.3 Harpyxarb coennHeHue ycunueM B 70% pacueTHOW Harpys3ku AOIYCKaeTcs IOCIE Tpex
CYTOK OTBEPKJICHHSI KJIesl.

N.6.4 VictibiTaHusi KOHTPOJIBHBIX COCIMHEHUW TIPOM3BOIASAT HE paHee ueM dYepe3 3 CyToK
OTBEpKJE€HUs IIpU Temneparype Bozayxa +18 °C.



1.6.5 KoHTposnp KadecTBa COEIMHEHNI BKIIIOUAET CIEAYIOLIEE:

- KOHTPOJIb BJIAXKXHOCTU APCBCCHHBI B OTBCPCTHHU,

- IPaBWJIBHOCTb Pa3METKHU;

- COOTBCTCTBUC MMAPaMETPOB COCIUHCHUI IMPOCKTY,

- COOTBETCTBUE KJIACCA apMATyphl IPOEKTY;

- COOTBCTCTBUC KAaUCCTBA ITOBECPXHOCTHU CTCp)KHGfI;

- KOHTPOJIb Ka4€CTBa KOMIIOHCHTOB KJICS;

- KOHTPOJIb KU3HECIIOCOOHOCTH KJIes IPH 3aJaHHOM TEeMIIepaType B 30HE NIPOU3BOJCTBA paboT;

- KOHTPOJIb YCIIOBUM MPOU3BOJICTBA padOT (HAIIMUKE MOAMOCTEH, paclioloKEeHUe OCH OTBEPCTUH T10
OTHOIICHUIO K TOPU30HTY, HATMYNE UHCTPYMEHTOB, HATMUME KOHTPOJIBHBIX 00pa3lioB U MapKUPOBKHU Ha
HUX, TOTOBHOCTh TEXHOJIOTHYECKOM KapThl U T.I1.);

- KOHTPOJIb IOCIICAOBATCIBHOCTH CBCPIICHUA OTBepCTI/II\/JI " BKJIICUBAHUA,

- HaJIM4KE EMKOCTEH 00bEeMOM Ha OJHO COCAMHCHUC TJIs 3aIll0JITHCHUA OTBCpCTI/Iﬁ KJICEM.

1.6.6 KoHTpOJIb OTHOTHI 3al0JIHEHHSI OTBEPCTUIN KIIEEM MPHU MOTPYKEHUU CTEPIKHEH.

N.6.7 AkTupoBaHHe COEIUHEHHH C "TONOJHBIM" BKJIEHBAHHEM W MEPHI IO YCTPAHEHHUIO €ro

MPUYHH.

1.6.8 OT™MeTKH B )KypHaiax paboT 10 TEXHOJIOTHYECKOMY MPOLIECCY.

1.6.9 IlpoBenieHne HCIBITAaHUN KOHTPOJIBHBIX OOpa3lOB Ha MpojaBiuBaHue (pucyHok I.3).
Pe3ynbratel He 1OMKHBI ObITH HIKE 6 MI]a.
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Pucynox 1.3 - Cxema 006pa31ioB Jyisi HCIIBITAHUNA

[TpouHOCTh Ha MPOJABIMBAHKUE ONPEACISICTCS OTHOLICHUEM pa3pyIIAIoNIei Harpy3Kud K OOKOBOM

MOBEPXHOCTU OTBEPCTHS
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1.6.10 OdopmieHune pe3ybTaToB UCIBITAHUHN B KypHaie. [Ipu 3ToM oTMEYaroTcsi HAMMEHOBaHUE



00BEKTa, MapKa KOHCTPYKLUH, aTa BKJICHBAHUS.

1.6.11 B cmydae HU3KUX PE3yJIbTAaTOB COBMECTHO C aBTOPaMU MPOEKTA MPUHUMAETCS pelIeHne 00
YCUJIEHUU KOHCTPYKIUHN HIIM UCTIBITAHUSX OOJIBIIET0 KOJMYECTBA COCTUHEHUI.

N.6.12 Ha kaxayro NapTHIO KOHCTPYKIIMH COCTaBISAETCA aKT CKPBITBIX padOT IO YCTPOHCTBY
COCMHEHUI Ha BKIICCHHBIX CTEpXKHAX. [lapTHell cuMTaroTCs KOHCTPYKIMHM B KojuuecTBe He Oonee 10
aneMeHToB win 10 y3710B, MpUHAAJIEKAIINUX K OTHOMY OOBEKTY U U3TOTOBJICHHBIX B OJIHY CMEHY.

N.7 Texuuka 0e30macHOCTH

N.7.1 [lomenienue, rae TPOU3BOAUTCS MPUTOTOBICHUE KIIes, JOJKHO OBITh 000PYA0BaHO OOIIEH H
MECTHOM IPUHYIUTEIBHON U €CTECTBEHHOM BEHTUIISIUEN, TOPSTYE U XOJIOAHOU BOJIOM.

N.7.2 Tlpu paboTte ¢ KiIeeM 00s3aTeNbHO MCIOJb30BaTh PE3MHOBBIC WJIU TOJUITUICHOBBIC
NEPYATKH.

N.7.3 [lonaBumumii Ha pyKH KJI€il MOKHO yJalsTh al€TOHOM U BOJIOM C MBLJIOM.

N.7.4 Tlpu cBapke BKJIEEHHBIX JeTajeil HEOOXOIUM MECTHBIII OTCOC NPOAYKTOB TOPEHHUS U
COOJIFOZICHHE TPOTHUBOIOKAPHBIX MEPONPHSITHHA. 3alluTa JAPEBECHHBI OT KOIOTH, OOYTJIMBAHHUS H
BOCIUIAMEHEHUS IPOU3BOAUTCS C TOMOIIBIO IKPAHOB U3 CTallK, acOecTa U Mmpoy.

N.7.5 CBapky BecTH IINOHOYHBIMM IIBAaMHM [0 3aXBaTKaM, 4YTOObl MCKIIOYMTH MEPEerpeB u
BOCIUIaMEHEHUE JpeBecUHbl. [IpoOmKUTEIbHOCT HENPEPhIBHOM CBapKd OJHOIO IIBAa HE JOJDKHA
NpeBbILIaTh | MUHYTY.

ITpunoxenne K
(oOs3aTenbHOR)

nO)KapHO-TeXHVI‘-IeCKMe TpeﬁoBaHMﬂ K KOHCTPYKUUAM U3 OpeBeCUHbI

K.1 B cnyyasix, mperyCMOTPEHHbIX IPOTUBOMOXAPHBIMU TpPeOOBAaHUSMHU  JIEHCTBYIOIIMUX
HOPMAaTHBHBIX JIOKYMEHTOB, I€PEBSIHHbIE KOHCTPYKIIMH JOJKHBI OBITH 3aIPOEKTUPOBAHBI M BBITIOIHEHBI C
MIPEACIIOM OTHECTOMKOCTH M IOKa3aTeleM IOKAPHOM ONACHOCTH, pErNIAMEHTHPYEMBIMH JITUMU
TpeOOBaHUSMHU.

IIpenena oruecTokocTH

K.2 Ilpenen ornecToiikocTu omnpenensercs no meroaam, ycranoBineHHbIM ['OCT 30247.0 u I'OCT
30247.1.

K.3 Jlomyckaercst mpeaesl OTHECTOMKOCTH JIEPEBSHHBIX JJEMEHTOB KOHCTPYKIMM yCTaHaBIMBATh
pacyeTHbIM IyTEM Ha OCHOBE 3aKOHOMEpPHOCTEH OOyrIMBaHUS M TMPOrpeBa MX CEYEHHUH B YCIOBHAX
CTaHAAPTHOIO TEIUIOBOro BoznencTBus, pernamentupyemoro 'OCT 30247.0, m ¢ ydyeroM mpeaenbHbIX
COCTOSIHMI 110 OTHECTOMKOCTH, perinameHnTupyeMbix ['OCT 30247.1.

K.4 OCHOBHBIMH 3aKOHOMEPHOCTSIMHM, HEOOXOAMMBIMU [UIS pacueTa MpeieioB OTHECTOHKOCTH
JEPEBSHHBIX KOHCTPYKLIUH, SIBJISIOTCS:

- TeMIiepaTypa Hadajaa oOyriauBanus apeBecuHbl coctaBisieT 270 °C;



- 9Ta TEMIEparypa AOCTHUracTCsa Ha IMOBEPXHOCTU MAPEBCCHUHBI 4YEPE3 4 MMH TIOCIe Hadana
CTaHAApTHOTO TCIIJIOBOT'O BO3ACHUCTBHUSI Imoxapa,

- YCIIOBHAsI CKOPOCTh OOYTIIMBAaHUS (CKOPOCTh MepeMeINIeHus PpoHTa 0O0yTIUBaHUs), BKIIOUYAIOIIAs
BJIMSIHUE YTJIOBBIX 3aKPYIJICHHM, JJIsl JPEBECHHBI XBOWHBIX TOPOJ CIEAYET MPUHUMATh TOCTOSHHOM,
paBHoii 0,7 MM/MUH;

- 32 (ppoHTOM OOYTIIMBAHUS TEMIIEpaTypa JPEBECHHBI CHIKACTCS TI0 THIIEPOOTMISCKOMY 3aKOHY.

K.5 IIpu pacuere Ha OTHECTOMKOCTb CIEAYET YYMTBIBATH TOJIBKO IIOCTOSIHHBIE M BpPEMCHHBIC
JUIUTENIbHbIE HATPY3KH.

K.6 BcnenctBue HepaBHOMEPHOTO paclpeiesieHHusl TEeMIIepaTyp II0 CEYEHUIO JIPEBECHHBI 3a
¢bpoHTOM OOYIIMBaHHSA, TPU OIpPEICIICHUH TE€OMETPHYECKUX pa3MEpOB CEUYCHHUs B JII0OOOW MOMEHT
BPEMEHU OTHEBOT'O BO3JECHCTBUS CIIENYET UCKIIOYUTH ciioll meperperoi Bbime 100 °C gpeBecuHsbl ¢
Y4E€TOM YIJIOBBIX 3aKPYTJIEHUN TOJIUHON 7 MM.

K.7 PacueTtHOoe conpoTHBIIEHHE IPEBECHHBI B YCIOBHSX K I0XKapa onpeaensercs no popmyiie

R

H=RHmmf’ym,

rae #4 =0,8 - yunTeiBaeT Bpems noxapa 15-120 muH.

K.8 Pacuer Ha mpo4yHOCTH B YCIOBHSX MoOKapa BeeTcsl MO0 MeTony 3((EeKTUBHOrO CedeHHs,
YMEHBIIEHHOTO C Y4eTOM OOYTJIMBaHUS, BKJIIOYAs BIUSHUE YITIOBBIX 3aKPYIJICHUH, U MEPErpeToro cios
npesecunsl (K.6).

K.9 Ilpenen OrHecTOMKOCTH Y3JI0B COEAMHEHHS 3JIEMEHTOB U OINOPHBIX Y3JIOB JIEPEBSHHBIX
KOHCTPYKLUH, B TOM YHUCJIE€ C IPUMEHEHUEM METAJUIMYECKUX U HEMETAJUINYECKUX AETAJIECH U DJIEMEHTOB,
JI0JKEH OBITh HE HUXKE TPeOyeMOoro mnpejiena OrHECTOMKOCTH KOHCTPYKIMH B LIEJIOM.

HpI/I HeO6XO,I[I/IMOCTI/I, npeaeia OTHECTOMKOCTH ACPECBAHHBIX 3JIEMCHTOB KOHCTPYKIUU U Y3JIOB HUX
COCIUMHECHUA MOXECT OBITH TOBBIIIEH MyTEM YBCIIMYCHUA PA3SMEPOB UX CCUCHUSA, IMPUMCHCHHUA CPCIACTB
OTrHE3alIUThI UJIU TCIIOU3O0JIMPYIOINX MATCPUAJIOB U O6J'II/II_[0BOK, B TOM YHUCJIC U3 THIJIOMATCPHUAJIOB.

K.10 OGecnieuenne TpeOyeMoi OTHECTOMKOCTH METANTMYECKUX JIEMEHTOB KOHCTPYKIIMU U Y3JIOB
COCJIMHEHUS] DJIEMEHTOB KOHCTPYKIIMH, BBIMIOJHEHHBIX C MPUMEHEHHEM METAJUTMYECKUX 3aKJIAJTHBIX
neraneid, MOXET ObITb JOCTUTHYTO CpEeACTBaMH, aHAJOTMYHBIMU yka3zaHHeIM B K.7. Ilpu sTom
TEeMIIepaTypa MeTaJlla B MECTaX CONPHKOCHOBEHHS C JPEBECHHOH, BO HM30ekKaHHE €€ BO3TOpaHMS K

MOMCHTY BPEMCHH, COOTBCTCTBYIOLICMY Tpe6yeMOMy npeaciny OFHCCTOﬁKOCTH, HC JOJIKHA IMPCBLIIIATH
270 °C.

K.11 Ilpn omnpeneneHnn OTHECTOMKOCTH COEAVHEHUN Ha BKJIEEHHBIX CTEP)KHSIX, BCIIECICTBHE
HEPaBHOMEPHOT'O paclpe/ieieHusl TEMIIEPaTyp, PaCCTOSHUE OT IPaHUIIBI OOYTJIMBaHUA J0 KJIEEBOTO IIBa
MEXy APEBECHHON M BKIIEEHHBIM CTEP)KHEM K MOMEHTY BPEMEHH, COOTBETCTBYIOILEMY TpedyemMomy
npeJesry OTHECTOMKOCTH, TOJHKHO OBITh He MeHee 20 MM.

K.12 B KOHCTPYKIMAX COCTaBHOTO HJIM KOPOOUYATOTO CEYCHHUSI OTKPBITHIC (HE3aMKHYTHIE) 3a30DbI
MEXy LEJIbHBIMU JIEMEHTAMU CEUEHMsI HE JOJKHBI IIPEBBIIATh 7 MM, a 3a30pbl 0ojiee 7 MM JIOJIKHBI
OBITh 3aMKHYTHI ITPOAOIBHBIMH HadparMaMu TOJIIIUHON, 00eCTIeYMBaOIIEH HepacpoCTpaHEeHHE OTHA B
3a30p B TEUEHHE BPEMEHHU TpeOyeMOro mnpejeaa OrHeCTONKOCTH.



IHoxxapHasi onacHOCTb KOHCTPYKIUMA
K.13 Iloka3arenem no>xapHOM OMacCHOCTH KOHCTPYKIIMH SBJISIETCSA KJIAacC UX MOKapHON OMACHOCTH.
Kiacc noxxapHoii onmacHOCTH KOHCTpYKIui caeayet onpenensats mo I'OCT 30403.

K.14 IpeBecuna sBisieTcs TroproyuM MatepuaioMm. [loatomy Kkiacc moxkapHOM OMacHOCTH
JJIEMEHTOB KOHCTPYKIIMM W3 HE3alMINEeHHOW JapeBecuHbl Oymer K3, He3aBHCHMO OT BpEeMEHH
BO3JICHCTBUS OTHS M TPeOyeMOro rpejesa uX OrHeCTOMKOCTH.

K.15 CHmkenune nmokapHoi onacHOCTH (TIOBBIIIEHHE Kjlacca nmokapHoi onacHoctu 1o KO, K1, ninm
K2) »neMeHTOB KOHCTPYKLHMHM W3 JPEBECHHbl BO3MOXXHO TOJIBKO IIyT€M IPUMEHEHHUS CpPEJICTB
orHe3zamuTel. HekoTopble U3 TaKUX CpPEIACTB OTHE3AIIUThI, OCOOCHHO KOHCTPYKTHUBHBIE, MOTYT
YBEJIMYMBATh IIPEAEII OTHECTOMKOCTH KOHCTPYKIU.

K.16 B xauecTBe OrHe3aiuThl Ui JpeBECUHBI PEKOMEHIYETCSl IPUMEHSATh OTHE3aIUTHBIE COCTABbI
(nanee - OC) I wm Il rpynn orHe3amuTHOW 3(deKTUBHOCTH, KOTOpas oOmnpeaenserca IyTeMm
MaJloMacITabHBIX JabopaTopHbIX UcnbITanui B cootBeTcTBUU ¢ [OCT P 53292.

OTO0 MO3BOJISIET CPAaBHUBATH MEXAY COOOM pa3iuyHble HEKOHCTPYKTHUBHBIE CPEICTBA OTHE3ALUTHI,
HO HE IO3BOJIIET IIPOrHO3MPOBATh KJIACC IOYKAPHOM ONACHOCTH 3alUINAEMON KOHCTPYKLIMH WM €€
JJIEMEHTA.

[ToaToMy peanbHbI KJlacC MOXKApHOW OMAacHOCTH KOHCTPYKIIMHM WJIM €€ DJIeMEHTa MOXKET ObITh
YCTaHOBJIEH TOJIBKO ITyTe€M IIpoBeAeHUs OorHeBbIX ucnbitanuii o I'OCT 30403.

K.17 JanHble 111 ONpENENICHUs II0Ka3aTelell IOXKapHOM ONAacHOCTH KOHCTPYKLIMH IIpU
WCIIOJIb30BAHUH KOHKPETHBIX CPEACTB OTHE3AIIUTHl JIOJDKHBI IPEIOCTAaBIATh IIOCTABIIMKU CPEICTB
OTHE3AIlUTBHI.

K.18 IIpumMeHeHNE KIIEEHBIX JEPEBIHHBIX KOHCTPYKIUI BO MHOTHX CIIy4asX CBSI3aHO C BBICOKUMH
TpeOOBaHUSAMU K UX BHEIIHEMY BHUJY, MO3TOMY OTHE3alIUTHBIE COCTAaBbl B 3TUX CIy4asiX JIOJIKHBI
COXPAHATH ECTECTBEHHYIO TEKCTYPY IPEBECUHBI.

K.19 Ilpu BbIOOpEe OrHE3aIMTHBIX COCTABOB CIIEAYeT YYUTHIBATh JaHHBIE O HEOOXOJUMOCTH HX
MEePUOANYECKON 3aMEHbI WIIM BOCCTAHOBJIEHUS, @ TaKXKe O HEJOIYCTUMOCTU HUX NMPUMEHEHUU B MECTax,
WCKJIIOYAIONIMX BBIMOJHEHUE JTHX OIepaluid; cleayeT TakkKe YYUThIBaTh TpeOoBaHUS 00 HX
COOTBETCTBUHM HOPMaM NMPUMEHEHHS OTAEIOUHBIX MaTepUaIOB.

Orxe3amuTHBIE COCTaBbI

K.20 B 3aBucumocTtu ot coctaBa U cBOMCTB OC noipa3IeistoTcs Ha CIeAYIOIINe BUIbIL:

- JJaKM OTHE3allUTHBIE, 00pa3yloT Ha 3allMIIAaeMON OBEPXHOCTU TOHKYIO ITPO3PAYHYIO IIEHKY;

- KpaCKM OTHE3AIUTHBIE, OOpa3ylOT Ha 3all{IIaeMOl MOBEPXHOCTH TOHKYIO HEMPO3PAYHYIO
IUICHKY,

- macTbl, 0OMa3KM OTHE3aIMTHBIEC, 00pa3yloT Ha 3allUINAeMON TOBEPXHOCTH CJOW MOKPBITHS
OoJbIIEH TOJIIMHBL, YEM JIAKU U KPACKH;



- COCTaBbI MPOIIUTOYHLIC, B TOM YHCJIC OFHGGI/IOSaH_II/ITHBIe;

- COCTaBbI KOM6I/IHI/IpOBaHHBIe OTHEC3AaIIUTHBIC, NPCACTABIAIONINUC co00M KOMILIEKC Hu3 ABYX WIIA
Ooiee BHUI0OB OC, HAaHECCHHUEC KaXXIO0I'0 M3 KOTOPBIX Ha 3alIMIIAEMYIO IMOBEPXHOCTH OCYIICCTBIIACTCA
IIOCICA0BATCIBHO.

K.21 B 3aBucumoctu ot ycnoBui 3kcrutyarauun OC 1o mpenHa3HAYeHUIO MOJpPAa3JeisatoTcs Ha
ClIeyIoIIue:

- IJIA OKCIITyaTallii Ha OTKPBITOM BO3YX€ MJIHU I10JJ HABECOM;

- U1 OKCIITyaTallki B 3aKPbITOM HEOTAIIJIMBACMOM ITOMCHICHU U ;

- U SKCILTyaTallkui B 3aKPBITOM OTaIlJIMBACMOM ITOMCIHICHUU

- UL SKCIITyaTallud B UHBIX CIICHHUAJIBHO OTOBOPCHHBIX YCJIIOBUAX.

K.220C, B 3aBHCUMOCTH OT YCTOMYMBOCTHM K BO3JCUCTBUIO AarpeccHBHBIX (DaKTOPOB,
MOJPa3ICIATCS HAa CTOMKHE U HECTOMKHUE B arPECCUBHOM Cpelie.

K.23 IIponutounsie OC nonpa3fenstoTcs Ha COCTaBbl, MPEAHA3HAUYEHHBIE I OBEPXHOCTHOU U
r71yOOKON MPONUTKH.

K.24 K npumenenuto ponyckarorcss OC, KOTOpble MNpPOUUIM B YCTAaHOBJIEHHOM IOPSIKE
cepTU(UKAIIIO U TTOJIHOCTHIO COOTBETCTBYIOT TPEOOBAHUSIM TEXHUUECKOU TOKYMEHTAIUH.

K.25 Hanecenue OC ocyIiecTBIsIETCS Ha TTOATOTOBJICHHYIO TTOBEPXHOCTh OOBEKTOB OTHE3AIIUTHI C
COOJIIOJICHUEM YKa3aHHON TEXHOJIOTMU U ycioBuil HaHeceHus. Hanecenne OC Ha NOBEPXHOCTH, paHee
o0pa0oTaHHbIE MPONMMUTOYHBIMH, JAKOKPACOYHBIMU M JIPYTMMH cocTaBamu, B ToM uucie OC apyrux
MapoK, JIOMYCKaeTCsl MpU MOJ0KHUTENbHBIX pe3ylibTaTax UCCIeI0OBAaHUN Ha UX COBMECTUMOCTbD.

K.26 OC nomyckaercs TNpUMEHATh C MarepuaigamMud  (JOMOJHUTEIbHBIMH  MOKPBITUSAMH),
o0ecneurBaIMMUA IPUJAHUE JIEKOPATUBHOIO BHUAA WM aTMOC(PEPOYCTONYMBOCTH OrHE3AIIUTHOMY
cioro. B 3TOM ciydyae orHe3allMTHbIE XapaKTEPUCTHKU JIOJKHBI OBITh ONpEIENCHBI JUIsl CHUCTEMBI
(OrHe3amMTHBIN CIOW IUIIOC TMOBEPXHOCTHBIN CJIOW), a PEKOMEHIyEeMbl MOBEPXHOCTHBIH MaTepual
yKa3aH B TEXHUUYECKOM TOKyMEHTAllUU Ha CPEACTBO OTHE3AIUTHI.

K.27 OC, cpok cinyxObl OrHE3alUTHON OOpAaOOTKH KOTOPHIMH YCTAHOBJICH OOJiee OJHOTO TOja,
AOJIKHBI BBIACPKUBATH MCIIBITAHUA Ha YCTOﬁqHBOCTB K CTapCHHIO. KOHTpO.]'H) Ka4dyeCTBa BBIIIOJIHEHHBIX
paboT BKJIFOYAET TPOBEPKY COCTOSIHUS OTHE3AIIMIICHHON TOBEPXHOCTH (Hajauuue Ae(heKToB u
MOBPEXKACHHI), TPOBEPKY COOJIIO/ICHNS TEXHOJOTUU HAHECEHUsI, KaUeCTBEHHYIO OLIEHKY OTHE3alllUTHOM
00paboTKH.

[Ipunoxenne JI
(oOs3aTeNnbHOR)

OcHOBHble OyKBeHHble 0603Ha4YeHusi

| OGo3mauenne | OGo3HaueHue HaumeHnoBanue




CII EBpokona
Yceuunusi OT BHEIIHUX HATPY30K M BO3/1€CTBHII B MONEPEYHOM CeYEHHH YJIEMEHTA

pitd A HM3ru0aromuii MOMEHT

A A MpOJOJIbHAS CUJIa

& 5 MOTNepeYHasl CHJIa

XapakTepucTHKH MATEPUHAJIOB

Ry Smd pacdeTHOE COMPOTHBRIICHHUE APEBECHHBI U3TUOY BIIOJIb BOJIOKOH

R, Fend pacdeTHOE COMPOTHRIICHHUE APEBECUHBI CKATHIO BIOJIH BOJIOKOH

Rp Fen.d pacueTHOe COMPOTHUBIICHHUE APEBECUHBI PACTSKEHUIO BIOJIb BOJIOKOH
Ry Jelnd pacueTHOe COMPOTHUBIICHHUE APEBECUHBI CMATHIO BJIOJIb BOJIOKOH

R Sond pacdeTHOE COTPOTHRIICHHUE APEBECHHBI CIBUTY BIOJIb BOJIOKOH

R.ag Feond pacdeTHOE COTIPOTHRIICHUE APEBECHHBI CKATHIO TIONIEPEK BOJIOKOH
RPQU Seon.q pacdeTHOE COTPOTHRIICHHUE APEBECHHBI PACTSKEHUIO IMTOTIEPEK BOJIOKOH
Ran Ferong pacdeTHOe COMPOTHUBIICHHUE APEBECUHBI CMATHIO MOMEPEK BOJIOKOH
R°F - pacdeTHOE COMPOTHBIICHHUE APEBECHHBI CKAILIBAHHUIO BIOJIH BOJIOKOH
Roxan Foo0d pacdeTHOE COTPOTHBIICHUE APEBECUHBI CIBUTY TIOTIEPEK BOJIOKOH




F— T clod pacyeTHOE CONPOTUBIIEHUE APEBECUHBI CMIITHIO IO YIJIOM K BOJIOKHAM
- jv, ad pacyeTHoEe CONPOTUBIIEHUE APEBECUHBI CABUTY 1101 YIJIOM K BOJIOKHAM
r bp ff,D, g pacdeTHOe COMPOTHBICHUE (DaHEPHl PACTSKEHHUIO B TUIOCKOCTH JTUCTA
Jeon.d
Jiasd
I e T c0d pacueTHOe CONMPOTHUBIEHUE (haHEePbI CKATUIO B IJIOCKOCTH JIMCTA
Jeond
Fea5d
r box fm,n, d pacyeTHOe COnmpoTUBIICHHE (PaHEephl 3TN0y B INTIOCKOCTH JIUCTA
Fmon,d
ch.cx fv,D, g pacueTHOe COMpPOTHUBIICHUE (haHePhl CKATBIBAHUIO B IJIOCKOCTH JIUCTA
qu_cp j;’ g pacyeTHOE COMPOTHUBICHUE (aHephl Cpe3y NEPHEHAUKYISIPHO IIIOCKOCT
JmcTa
Fra5d
qu_cgn I c1,90d pacyeTHOE COMPOTHBIICHHUE (DaHEPBhI CXKATHUIO TEPIECHIUKYISIPHO TIIIOCKOCT
JmcTa
qu_ _— I c190d pacueTHOe COMPOTHUBIIEHUE (aHEPbl CMATHUIO TMEPHEHIUKYISIPHO IJIOCKOCT
JmcTa
RE - pacueTHOe COIMPOTUBIICHHUE JPEBECHHBI OJHOHANPABIEHHOTO INMOHA W3THO
.10
BJI0JIb BOJIOKOH
R - pacyeTHOEe CONPOTUBIICHUE APEBECUHBI OJHOHAIPABICHHOIO IIMTOHA CHKATHE
.10

BJOJIb BOJIOKOH




RP

.10

PacCu€THOC COIIPOTUBJICHUE APEBCCHUHEBL OJHOHAITPABJICHHOI'O IIITOH
PACTAKCHUIO BJOJIb BOJIOKOH

b - pacyeTHOE CONPOTUBIICHUE IAPEBECHUHBI OJHOHANPABICHHOIO IIIIOHA CMSATHE
.10
BJI0JIb BOJIOKOH
RUE - pacyeTHOE COIPOTUBIICHUE APEBECUHBl OJHOHAIIPABICHHOIO IINOHA CABUT
.10
BJI0JIb BOJIOKOH
K By MOJTyJIb YIPYTOCTH APEBECHHBI U (haHEePHI BAOJIb BOJIOKOH
o oy MOJyJIb YIPYTOCTH APEBECUHBI U (haHEephl ONEPEK BOJIOKOH
By - MOJyJIb YIPYrocTu (aHepsl
gf Eyns MOJYJIb YIPYIOCTH JPEBECHHBI B pacueTax HECYIIMX KOHCTPYKUUN (Kpom
omnop JIDII) Ha ycTOHYMBOCTH U 1O Je(POPMHUPOBAHHON cXeMe
Eé - MOJYJIb YIIPYrocTH (haHephbl B pacueTax HECYHIMX KOHCTPYKIHUI (KpoMe Oro
JIDII) Ha ycTOMUMBOCTD U 10 1e(OPMUPOBAHHOM cXxeMe
Gi.ag .on MOAYJb CIBHUIA JAPEBECHUHBI OTHOCHUTEIBHO OCEH, HAMPABICHHBIX BJOJb |
IIOIEPEK BOJIOKOH
Gy - MOJyJIb cABUTA (haHEephI
G&; - MOJyJb cIBUra (aHepbl B pacyeTax HEeCYIIMX KOHCTPYKIMH (Kpome OIlo
JIDII) Ha ycTOH4YMBOCTH U IO Ae(pOPMUPOBAHHOM cXxeme
Voo g Voo koapduuuent Ilyaccona apeBecHHBI MONEPEK BOJOKOH MPHU HaNPSIKEHUSX
HaIlpaBJIEHHBIX BJIOJb BOJIOKOH
Yoo Voo koapduuuent IlyaccoHa apeBecHHBI BIOJIb BOJOKOH MpPU HANpsKCHUSX

HaITpaBJICHHBIX ITOIIEPEK BOJTIOKOH

Vi

koa(durment [lyaccona panepsl




## - KO2(DPUITMEHT TPUBEACHUS K IPEBECUHE
iy, k. kod(p(dUIMEeHT Tepexoga i  PACUETHBIX COMPOTUBICHUH COCHBI
COOTBETCTBYIOIIMM BEIMYHHAM JIPYTUX TOPOJ] APEBECHHBI
iy, k., KOA(PHUIHUEHT YCIOBHIA AKCIUTyaTal[iH KOHCTPYKIIUN
L ks K03 (HULIMEHT TeMIepaTypHBIX YCIOBUN
iy kg K03 (OULIUEHT, YIUTHIBAIOUINI IJIUTEIBHYIO HArPY3KY
iy kg K03 (HULIKMEHT, YIUTHIBAIOLINI BpeMs JUIUTEILHOCTH HArpy3Ku
i ks, KO3 (OULIMEHT, YUIUTHIBAIOIIUN BBICOTY CEUCHUS
- Ko KO2(DPUIIMEHT, YUUTHIBAIOIIUMA TOJNIIUHY CJIOS
- k, KO2(DPUIIMEHT, YUYUTHIBAIOIINN PAANYC KPUBHU3HBI
i, k, KOO(DPUIIMEHT, yUYUTHIBAIOMMUM OCTA0JICHUs] CEUEHUS] PACTAHYTHIX
M3ru0aeMbIX SJIEMEHTOB
i, k; KO3 (DHUIIMEHT, YIUTHIBAIONTUI BIMSHAC IPOITUTKH aHTUITHPEHAMHU
T Rz pacdeTHasi HecyIasi ClloCOOHOCTh CBSI3H
I'eomeTpuuecKkre XapaKTepPUCTHKH
F A TIJTOIA/Th TTONIEPEYHOTO CEYCHUS DIIEMEHTA
Floaeu A pacdeTHas TUIOIIA (b TIOTIEPEYHOTO CEUSHUS DIIEMEHTA




Anef

ImIomanab MmornepeyYHOro CCUCHUA 3JICMEHTA HETTO

Ay IJIOIA/Ib MTOTIEPEYHOTO CEUYCHUS IIEMEHTa OPYTTO
- pacdeTHas IIoIagb CMATHS
- pacueTHas IUIOIAaAb CKAJIBLIBAHUI
b IIMPUHA IIOIIEPEYHOI0 CEUYECHUA
o HOMHUHAIIBHBIM JTUAMETp CTEp)KHEH apMaTypHOU CTalH, aHKEepOB, OOITOF
TBO3JIEH, IIIYPYIIOB U JP.
A BBICOTA IIOIEPEYHOTO CEYECHUS
! MOMEHT MHEPLIUHU ITOIIEPEYHOTO CEYECHUSI DIIEMEHTA
Lt MOMEHT MHEPLIUHU ITOIIEPEYHOTO CEYECHUS DJIIEMEHTA HETTO
Iy MOMEHT WHEPIINH MMONEPEYHOro CEYSHHUSI dJIEeMEHTa OPYTTO
- MPUBEAECHHBIA MOMEHT UHEPIIMH MONEPEYHOI0 CEUCHUS AJIEMEHTA
{ MpOJIET, JJINHA DJIEMEHTA
! g pacueTHas JUIMHA DJIEMEHTA
! el JJIMHA TUIOMIAJKH CMATHS
F paauyc HHEPLUU CEUCHUS
& CTaTUYECKUA MOMEHT MONEPEYHOTO CEUYCHHUS HIEMEHTA
Sy CTAaTMYECKUN MOMEHT OpYTTO CIBHTaeMOW 4YacTH MONEPEYHOro CEYCHH

9JICMCHTAa




W W MOMEHT CONPOTHUBJICHHUS ITONIEPEYHOIO CEUECHUS HIEMEHTa
Wgars Wy pacyeTHbI MOMEHT COIPOTUBIICHUS TONIEPEYHOIO CEUEHUS AIIEMEHTA
W - IIPUBEACHHBII MOMEHT COIIPOTUBIICHHS IIONIEPEYHOTO CEYECHUS IJIEMEHTA
IIpo4ne 0oCHOBHBIC XapaAKTEPUCTHKH
£ & KOX(QPUIHUEHT, YYUTHIBAIOMIMNA JOTOTHUTEIBHBIA MOMEHT OT MPOJIOJIEHO
CHJIBI BCJIEJICTBHE IPOTrKOa 3J1eMeHTa

P © KOA(QPHUIHUEHT MPOJOIBHOTO H3TH0a

A i IrMOKOCTb JIEMEHTa

g - nporud >neMeHTa

- e pacyeTHOE YHUCIIO IIBOB B AJIEMEHTE

k i KO3 PHUIMEHT NMOAATINBOCTU COSAMHEHUI

HO}ICTquHLIe HHICKCBI

[ToacTpouHblii HHAEKC

HanmenoBanue

op br OpyTTO
c c COKaTHe
cM el CMSITHE
Kp WU KPUT CF WA GFit KPUTHYECKUI




pacu e pacyeTHBIN
I def nedopMaIuOHHbII
Ap - JiepeBsIHHOE pedpo
pacu gf pacyeTHBII
H i HOPMAaTHUBHBIN
u ## n3rud
max max MaKCUMaJIbHBIN
cp mean CpenHuii, HanboJiee BEepOSTHBII
min min MUHHMAJIbHBIHI
np mod MIPUBEICHHBIH
HT mel HETTO
- RO HOMUHAJIbHBIN
p £ pacTspKeHue
CK v CKaJbIBaHUE, CIIBUT
x, ¥,z x, ¥,z OCH MPSIMOYTOJIBHOM (/lekapToBoit) cCHCTEMBI KOOPAMHAT
o o yroJI MEXY CHJIOH, HallpsDKEHWEM U HallpaBJICHUEM BOJIOKOH JPEBECUHBI
0; 45; 90 0; 45; 90 COOTBETCTBYIOIIHMK YTroJl K HalPaBJIEHUIO BOJIOKOH B Tpajrycax




- 0,05 3Ha4YCHHE (PPAKTUIIS IJIT HOPMATHBHON BETMYUHBI

[Tpumeuanue - OcHOBHBIE OYKBEHHBIE 0003HAUEHUS, BCTPEUAIOIINECS 110 TEKCTY HOPM, JaHbl TAK)KE B BapUAHT
EBpokona 5.
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