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BBenoeHune

HacTosawmn ceog npaBua COCTaBNeH C Lesiblo MNOBbILLEHNA YPOBHSA 6e30MacHOCTM B 34aHUSAX W
COOpYXEeHUsX Jiogen W COXPaHHOCTM MaTepuasibHbIX LEeHHOCTEeN B COOTBETCTBUU C
depepanbHbiM 3akoHOM OT 30 pekabpa 2009 r. N 384-®3 "TexHUYeCKUN pernameHT o
6e30MacHOCTN 34aHNN U COOPYXXEeHU", BbiNoNHeEHUA TpeboBaHMn PenepanbHOro 3akoHa oT 23
Hosabpss 2009 r. N 261-®3 "O6 >sHeprocbepexeHUn W O MNOBLILEHUN 3SHEPreTUYecKon
3P PEKTUBHOCTN N O BHECEHUN U3MEHEHU B OTAeJibHble 3aKoHoJaTesibHble aKTbl Poccnimckon
depepaumnn”, NOBbIWEHNSA YPOBHSA rapMOHU3aLUN HOPMATUBHbLIX TpeboBaHUN C eBPONENCKUMU U
MeXAYHapOAHbIMW HOPMATUBHbLIMU OOKYMEHTaMUu, MPUMEHEeHUs eduHbIX MeToO0B ornpeneneHus
3KCMJlyaTaUMOHHbIX XapaKTepUCTUK U MEeTOLOB OLEHKU. YYuUTbIBa/IMCb Takxe TpeboBaHus
depnepanbHOro 3akoHa oT 22 niona 2008 r. N 123-P3 "TexHn4Yeckuin pernameHT o TpeboBaHMAX
no>xapHonm 6e3onacHOCTN" 1 CBOAOB NPaBuJ CUCTEMbI MPOTUBOMNOXXAaPHOW 3aLLMNThI.

PaboTa BbinosiHeHa: nabopaTtopuen gepeBAHHbIX KOHCTpykKuun LUHUWUCK mm. B.A. KyyYyepeHKo -
nHctutyta OAO "HUL CTtpomTenbcTBO": KaHA. TexH. Hayk A.A. loropensues (pykoBoauTesb
pa3paboTkun), 3acn. AEAT. HaYKN N TEXHUKN PP, O-p TexH. HayK, npod. J1.M. KoBanb4yk, A-p TEXH.
Hayk C.b. TypkoBCKui, KaHaupaTbl TexH. Hayk W.M. MNpeobpaxxeHckas, K.HO. Cnasuk, A.[L.
NlomakuH, B.H. 3nrepH-KopH, nHxxeHepbl M.A. ®dunnmoHos, N.H. CmupHos, O.C. ConoHnubIH, A.B.
depfyeHKo, Mpu yyacTum A-pa TexH. Hayk, npod. O.K. ApneHnHoBa (MICY), O-pa TexH. Hayk,
npod. E.H. Ceposa (CMNO6IMrACY), a-pa TexH. Hayk, npod. A.4. Handyka ("WHcTutyT BenHUNC" -
HTL).

1 Obnactb NpuMeHeHns

1.1 HacTosAwwui cBoA nNpaBua pPacCnpoCTpPaHAETCA Ha MeToAbl MNPOEKTMPOBaAHMA W pacyeTa
KOHCTPYKLMA U3 LUESIbHOW N KJIEEHON ApeBecuHbl (aanee - [K), npuMmeHaemMbiX B 06LLECTBEHHON,
XUJINLWLHOW, MPOMBbILIIEHHON N APYTrMX OTPacnax CTPOUTENbCTBA.

1.2 HopMbl He pacrnpoCTpPaHATCA Ha NpoeKkTupoBaHme OK rnapoTexXHUYeCKUX COOPYKEHWUN,
MOCTOB, PyHAAMEHTOB 1 CBal.

1.3 Mpn NPOeKTUPOBAHNN AepPeBAHHbIX KOHCTPYKUWUA cnefyeT npegycMaTpyBaTh 3alUUTy UX OT
yBNa>xHeHUs, BONOBPeXAeHMNS, OT KOPPO3UK (ANA KOHCTPYKLUMUIA, IKCMIyaTUPYEMbIX B YCJIOBUAX
arpeccmBHbIX Cpefl) B COOTBETCTBMM C HOPMaMu MO MPOEKTUPOBAHMIO 3aLLUUTbI CTPOUTESbHbIX
KOHCTPYKLINIA OT KOPPO3Mn 1 OT BO3AENCTBUSA OMHS B Clyvae rnorkapa.

1.4 [lepeBSiHHble KOHCTPYKUMW OO0JDKHblI yAoOBNeTBOpPATb TpeboBaHMAM pacyeTa MNo Hecyuwen
crnocobHoCTM (mepBaa rpynna npenesibHblX COCTOAHUNW) W no  agedopMauusMm, He
NpenATCTBYOWNUM HOPMasbHOW 3KCNAyaTauun (BTopas rpynna npenesibHbiX COCTOAHWUNA), C
y4eTOM XapaKkTepa U AJMTeNbHOCTU OENCTBUA Harpy3okK.

1.5. OK cnenyeT nNpoekTMpoBaTb C Y4ETOM O0COOEHHOCTEN M3rOTOBJIEHMS, @ TakKXe YC/IOBUA KX
3KCMayaTauumn, TPAHCNOPTUPOBAHNUSA N MOHTAaXa.



1.6 JonrosevyHocTb OK posmkHa obecne4ymBaTbCs KOHCTPYKTUBHbLIMU MepaMun B COOTBETCTBUM C
yKa3aHuaMn pasgena 8 HacToAWMX HOPM KN, B HEOBXOoAMMbIX Ciy4asx, 3awuTHonm obpaboTkon,
npeagycMaTpuBalowen npefoxpaHeHne unx OT yBAaXXHEHMS, BnonoBpeKOeHUs M BO3ropaHus.
JdekopaTmBHaa oThenka u orHesawmTtHasa obpaboTka OK AO/KHbI BbIMOJHATBHCHA, KakK Npasuio,
rnocne yCTponucTBa KpPoBAN.

1.7 OK B yC/i0BMAX MOCTOAHHOIO WM NEPUOOMNYECcKOro AOJINTESIbHOro Harpesa [OonycKaeTcs
NPUMEHATb, ecNn TeMnepaTypa OKpy>xatoLlero sBodgyxa He npesbiwaeT 50°C. O KOHCTPYKLMNA
N3 KJieeHoM AOpeBecCcuHbl TemnepaTypa Bbiwe 35°C gonyckaeTcs NpU BAAXXHOCTM BO3AyXa He
MeHee 50%.

2 HOpMaTMBHbIE CCbIJIKU

B HacTodwem CIl ucnonb3oBaHbl CCbIJIKU Ha HOPpMaTuBHbIE OOKYMEHTbI, NnepedYeHb KOTOPbIX
npmneeneH B rNpnaoXxXeHmnn A.

MpumeyvaHne - Tpu NONAb30BaHMM HACTOAWMM CBOAOM MpaBwua Uesnecoobpa3HO MNpoBepuTb
DEeNCTBME CCbIJIOYHbIX CTaHOAPTOB U KAACCU(PUKATOPOB B MHGPOPMALMOHHON cucteme obuiero
Mosb30BaHUA - Ha oduUMaNbLHOM CalTe HauuoHanbHOro opraHa Poccunckon Pepepaunm no
CTaHdapTu3auun B ceTu WHTepHeT nnum no exxerogHo n3gasaeMoMy ykasaTeno "HauumoHalbHble
CTaHpapTbl", KOTOpbIA onybsinkoBaH MO COCTOAHUIO Ha 1 fAHBapsa Tekywero roga, v no
COOTBETCTBYIOLLMM €XeMeCA4YHO n3fgaBaeMbiM MHPOPMaLIMOHHBLIM yYKa3aTensaMm, onybnkoBaHHbIM
B Tekywem roay. Ecanm cCbiNOYHbIN AOKYMEHT 3aMeHeH (M3MeHeH), TO npu NnoJib30BaHUU
HacToAlWMM CBOOOM MNpaBua cregyeT pPYyKOBOACTBOBATbCHA 3aMeHEHHbIM (M3MEHEHHbIM)
OOKYMEHTOM. ECn CCbIIOYHbIN AOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MoJIoXKeHne, B KOTOPOM AaHa
CCblI/IKa Ha Hero, NPUMEeHAETCA B HYaCTKW, He 3aTparmneatoLLen 3Ty CChIIKY.

3 TepMuHbI 1 onpeneneHnd

B HacToawemM CI1 npuMeHeHbl TepMUHbl U onpegeneHnsa no NOCT 8486 v gpyruMm HOpPMaTUBHLIM
OOKYMEeHTaM, Ha KOTOopble JaHbl CCbI/IKU B TEKCTeE.

4 MaTepuansbl

4.1 [Ons  W3roToBneHWss [OepeBsiHHbIX KOHCTPYKUWIA cleayeT MNpUMEHsiTb  OpeBecuHy
NPEenMyLLeCTBEHHO XBOWHbIX MopoAd. [peBecuMHy TBepAblX JIMCTBEHHbLIX MOpoa cleayeT
MCNosib30BaTb AN Haresnemn, NnoayLlek n Apyrux getanen.

MpuMeyaHne - [ONs KOHCTPYKUUA [OepeBAHHbLIX OMNOp BO3AYLIHbIX NVMHUIA 3neKkTponepenayun
cnenyet NPUMEHSTb APEeBEeCUHY COCHbl WU JINCTBEHHUUbI, @ AN KOHCTPYKUMA OMNop JINHWIA
anekTponepenayn Hanps>keHnem 35 KB ©M HMXKe, 3a WCKIIOYEHWEM 3NEeMEHTOB CTOEK W
NPUCTaBOK, 3arnybneHHbIX B TFPYHT, U TpaBepc, AOMYCKaeTCs MPUMEHATb OPEBECUHY enun U
NUXTbI.

4.2 Ka4eCcTBO [OpeBEeCMHbl, WCMOJb3yeMOW ONs8 3/eMeHToB Hecywmx LK, [omkHo
cooTBeTCTBOBaTb TpeboBaHmam OCT 8486, N'OCT 2695, NOCT 9462, NOCT 9463, a Takxe
OOMONIHNTENbHbLIM TpeboBaHNAM, YKa3aHHbIM B NpuaoxeHun b.

MPOYHOCTb [pEeBEeCcUMHbl COOTBETCTBYHOLUMX COPTOB (KJIaccoB) p[o/KHa OblTb He Huxe
HOPMaTUBHbIX CONPOTUBNEHUNI, NPUBEAEHHbIX B NPUI0XKEHMN B.

4.3 B 3aBMCMMOCTMN OT TeMrnepaTypPHO-BJAXKHOCTHbIX ycnosvn7| SKCMJlyaTauunun (knaccoB) OOJIKHBI
npeabABAATbCA TpGGOBaHI/Iﬂ K MaKCUMasbHbIM 3Ha4YeHUSAM 3SKCrJlyaTauMOHHOW BJIaXXHOCTU
aopeBeCunHbl N YHUTbIBATbCA 3aBUCUMOCTb €€ NMPOYHOCTW OT 3TUX 3Ha4YeHunn.

Knaccudumkauma ycnoBuim akcnayaTaumm npuseneHa B Tabnmue 1, a ocobeHHOCTM ee yyeTa npu
MPOEKTUPOBAHUN N N3FOTOBJIEHUN KOHCTPYKUWUI - B npunoxxeHun I, Tabavua I.2).

4.4 KneeHble gepeBsAHHbIE KOHCTPYKUMN OOJKHbI cooTBeTCcTBOBaTh TOCT 20850. He pmonyckaeTcs



NMPUMEHEHMNE KlIeeHbIX OEePEBAHHbIX KOHCTPYKUMA ANS KNacca 3KkcnayaTaumm 1A (0OTHOCUTeNbHas
BJIAXXHOCTb BO3ayxa Huxe 45% npun Temnepatype oo 35°C).

Tabnuua 1
Knaccel ycnoBuin  |9kKcnayaTalMOHHAs BAaXXHOCTb| MakcuManbHas BNa>KHOCTb BO34yxa npu
aKCnayaTaumm apeBecuHsbl, % TeMmnepaType 20°C, %
1A no 8 40
1 8-12 65
2 oo 15 75
3 no 20 85
4 6onee 20 6onee 85

MpumevaHnal [JonyckaeTcs B KavyecTBe "aKcrnayaTauyMoHHON" NpUHUMaTL "paBHOBECHYHD"
BJTAXKHOCTb ApeBeCcuHbl (pnucyHok N'1).2 [lonyckaeTcsa KpaTKOBpeMeHHOe rnpeBblleHne
MaKCMMasibHON BJIAXKHOCTU B TevyeHue 2-3 Hefeslb B rogy.

4.5 B KOHCTPYKLUMSIX W3 LEeNbHOW [ApeBeCuHbl, 3KCMJyaTUPYeMbIX B YCJOBUSX KJAacCOB
3KCnyaTaumm 2, 3 n 4, Korja ycyuwka ApeBeCUHbl He Bbi3blIBA€T PAacCTPONCTBA UM YBENYEHUS
noAaT/IMBOCTM COEOVHEHWUN, OOMNYCKAeTCs MPUMEHSTb APEBECUMHY C BAa)KHOCTbio A0 40% npu
YCJIOBUW €€ 3alLUUTbl OT FHUEHUS.

4.6 [OpeBecuHa Harenen, Bkiagblllen W APYrux Aetanen fosmkHa 6biTb npsaAmMocionHon, 6e3
CYYKOB N APYrux ropokKoB, BMa>XHOCTb APEeBEeCUHbl HE A0JIXKHa npeBbiwaTbh 12%. Takmue getanu
N3 [OpeBEeCMHbl MaJIOCTOMKMX B OTHOLWIEHUM 3arHuBaHusA nopoa (6bepesa, OyK) OOJKHbI
noaBepraTbCA aHTUCENTUPOBAHMIO.

4.7 BennuunHy cbera Kpyrnabix secoMmaTeprasioB Npu pacydeTe 3JIEMEHTOB KOHCTPYKLUN cnenyeT
npuHUMaTb paBHon 0,8 cM Ha 1 M ANNHLIL, @ ANSA JIMCTBEHHUUbI - 1 CM Ha 1 M ANINHBL.

4.8 [peBecnHa cnouctasd U3 kjeeHoro wnoHa (LVL) wucnonb3yeTca B CTpouTesnbCTBe A4
HeCyLnX KOHCTPYKUUMA B OCHOBHOM W3 OAHOHaMNpPaB/IEHHOro LWMOHa W ANa  Hecywux
orpa>kgalLmx KOHCTPYKLUWIA - KOrga 4acTb C/1I0€B WMNOHa B NepneHanKynsapHoOM HanpaBieHUN.

4.9 Ona kneeHbiX (haHepHbIX KOHCTPYKUUIA cnepyeT npuMeHsaTb dhaHepy Mapku OCO no NOCT
3916.1 n OCT 3916.2, a Takxe haHepy bakenmsmpoBaHHyto Mapku ®BC no NOCT 11539.

4.10 MNMNOTHOCTb ApPeBECUHbl, BKJOYASA KJeeHylo, (haHepbl 1 MaTepuana M3 ogHOHanpaB/eHHOro
LnoHa gnsa onpepeneHmnsa cobCTBeHHOro Beca KOHCTPYKLMIM Npn pacyeTe cnengyeT NpMHUMaTb Mo
npunnoxeuwutw .

4.11 Knen onsa cknemBaHna gpeBecuHbl, LVL u haHepbl B KNeeHbIX AepeBSAHHbIX KOHCTPYKLMNAX
OOJDKHbl Ha3Ha4vYaTbCs B COOTBETCTBMM C Tabnuuen 2. Knewm Ans BKAeMBaHUS apMaTypHbIX
CTep>XHen CM. B pa3gene 7 HacToALWMX npaBul.

Opyrve kKnen, He nepe4vyncseHHble B Tabnmue, AonyckaeTcsa MCNOJb30BaTb NPU YCI0BUN, HYTO UX
CBOMNCTBA N OOJrOBEYHOCTb ByayT He HMXKEe YKa3aHHbIX B Tabauue 2.

Tabnuvua 2



Twn | Cknensaembie 3Kcnpj(1j;2i;umm OTBeTETJ'-IBaecIf:IHOCTVI Bug knes
Knes MaTepuasbl
(tabn. 1) (.2 mpun. )
Ha ocHoBe pe3opunHa 1 MenammHa c

1 1-3 1-4 npenBapuTesibHbIM NepemMeLllnBaHNeEM
KOMMOHEHTOB

[OpesecnHa, Ha ocHoBe MenamMunHa C pasaefbHbIM

2 ApeBecCHble 1-3 3,4 HaHeCceHneM KOMMOHEeHTOB Ha

MANTHbIE CKJiemBaeMble NOBEPXHOCTH
MaTepuabl Ha ocHoBe kKapbamuaa,

3 1 4 ABYXKOMMOHEHTHbIE Kneu MoOBbILLUEHHOW
BOOOCTOMKOCTU Ha OCHOBe
nosinBMHWMNaLeTaTa

4 fpesecnHa c 1,2,3 1-4 Ha ocHOBe 3nOKCUAHLIX CMO

MeTaslsioM

4.12 [Onsa CTalbHbIX 3/1IEMEHTOB [epeBsiHHbIX KOHCTPYKUUW chenyeT MpUMeHsTb CcTajau B
COOTBETCTBMUM CO CBOLAOM MPaBWJl MO MPOEKTUPOBAHUIO CTaJIbHbIX KOHCTPYKUMA U apMaTypHble
CTaJM B COOTBETCTBMW C HOPMaMu MO MNPOEKTUPOBaHUIO 6eTOHHbIX ” Xene306eToHHbIX
KOHCTPYKLUUA.

4.13 B coegnHeHnAX 31EMEHTOB KOHCTPYKLMN, SKCMyaTUPYyEMbIX B YCJIOBUAX arpecCUBHOM MO
OTHOLLUEHUNIO K CTan cpenbl, cnegyeT UCnoJib30BaTb KOPPO3MOHHO-CTOMKKME CTanun, aJloMUHUEBLIE
CMAaBbl, CTEKNOMJACTMKN, JApeBecHOo-caoncTble nnactuku LOCMB (FTOCT 13913), a Takxe
OpeBECUHY TBEPAbIX IMCTBEHHbLIX MOPOA.

414 [OnAa KOHCTPYKUMA Ha BKJIEEHHbLIX CTEepPXHAX chefyeT UCNoNb30BaTb CTEPXXHU
nepuogun4deckoro npogumna knacca A300-A600 n Kpyrsble CTEpPXXHW U3 CTajan, aJlOMUHUEBLIX
CMnaBoB, apMaTypy Knacca A240 c pe3bboin Ha BClO rNybunHy BKIenBaHUS.

4.15 B KOMMNO3UTHbIX KOHCTPYKUUAX N3 KJIeeHON ApeBecuHbl 1 6eToHa MUCNosb3yTCA: KieeHas
OpeBecCcrHa C XxapakTepuctukamu no Tabnuue B.1 npunoxxeHmsa B; 6eToH Ta)kenbin knaccos B20 n
BblLLe; BKJZIEeHHble apMaTypHbIe CTEepP>XXHU - B COOTBETCTBUU C MOJIOXKeHUsaAMnN pasgena 7.

4.16 [Ona 3awmtHOM o6paboTkm [OK wMaTepumanbl cnenyeT BblbupaTb B COOTBETCTBUM C
nonoxxennamu CHull 2.03.11.

5 PacyeTHble XapakKTepucTukm Mmateprasion

5.1 PacyeTHble COMNPOTUBAEHUA AOPEBECUHbI COCHbl, €M N JUCTBEHHULbI €BPOMNEenCcKon
BJIAXXHOCTbIO 12% QA[Nsi OCHOBHOrO COYeTaHUSA Harpysok (pexum B cornacHo Tabnuue B.1) B
COOPY>XXEHUSAX HOPMaJIbHOro (2-ro corsiacHoO NpPuaoXKeHuto IN) ypoBHA OTBETCTBEHHOCTU NPU CPOKe
akcnayaTaumm o 50 net npuBeneHbl B Tabnuue 3. PacyeTHble COMPOTUBAEHUA ONAA OPYrux
nopopn ApeBeCUHbl YCTaHaB/IMBAKT NYTEM YMHOXXEHUSA BENNYUH, NpUBEAEHHbIX B Tabauue 3, Ha

"
nepexogHole KOIpPULMNEHTHI n , YKa3aHHble B Tabnuue 5. PacuyeTHble conpoTuBneHuns LVL u3
OOHOHaMNpaBJ/IEHHOr o LWMOHa npuBeaeHsbl B Tabnnue 4.

5.2 PacyeTHble CONPOTUBJIEHUS, NpMBEeAEHHbIe B Tabnnuax 3, 4 n 6, B COOTBETCTBYHOLLNX Cyvasx
cnenyeT YMHOXaTb Ha KO3 (ULMEHTbI yCoBUIA paboThbi:

o o H o
a) ONS pa3fIMYHbIX YCNOBUIM 3KCNAyaTauun KOHCTPYKUUN - Ha KOIPPULNEHT & , YKa3aHHbIN B
Tabnuue 7;

0) 019 KOHCTPYKLMIA, IKCNAyaTUpyeMbiX Npn yCTaHOBUBLLENCS TemnepaType Bo3ayxa Ao +35°C,

- Ha Ko3(ppuumeHT =1 ; npun Temnepatype +50°C - Ha K03q3q3I/ILI,VIeHT”1LI=D:S . Ana

NPOMEXXYTOYHbIX 3HAYEHUI TeMmnepaTypbl KOSMPOULNEHT NMPUHUMAETCA MO MHTEPMNONALMN;

B) Ans KOHCprKLI,VIVI, B KOTOPbIX HaMnpAXXeHuna B 3J1IeMeHTaX, BO3HUKakwnme OT MNMOCTOAHHbLIX W
BPEMEHHbIX [ONNTesIbHbIX Harpysok, npesbiwatoT 80% CyMMapHOro Hanps>XeHua OoT BCeX



r) ONA KOHCTPYKLMWWA, pPaCCYNTbIBAEMbIX C YY4€TOM BO3AENCTBUA KPaTKOBPEMEHHLIX (BETPOBOW,
MOHTa>XHOW MW roJsIoSIeAHON) Harpy3oK, a TakXXe Harpy3ok oT Ts)xeHusd n obpbiBa nMpoBOAOB

o o " o
BO3AYLHbIX JISI n cencMmn4eckomn, - Ha KoappunumneHT & , YKa3aHHbIV B Tabnuue 8§;

0) ona narnbaembix, BHELEHTPEHHO-CXKAaTbIX, CXKATO-N3rmbaemMblX U CXKaATbIX K/I€EHbIX 3/1IEMEHTOB
MPSIMOYrONIbHOrO cevyeHus BbicoTon 6onee 50 cM 3HaAYEHUA pacHETHLIX CONPOTUBAEHUN N3rndy n

??% o
CXKATWUIO BOOJIb BOJIOKOH - Ha KO3(hPUUMEHT , YKa3aHHbI B Tabnuue 9;

e) onsa PacCTAHYTbIX 3J1EMEHTOB C ocnabneHnem B pPacH4eTHOM CevYeHnn n n3rnbaembix 3/1eMEHTOB

. m =08
M3 KPYrJ/iblX JleCOMaTepPManoB C NOAPE3KOMN B PpaCYETHOM CeYeHUU - Ha KoahpuumneHT b= ;

XX) ONA 3/1IeMEeHTOB, MOABEPrHyTbiX rNyboKorW NpPonuTKe aHTUMUPEHAMWU Moj OaBJIEHWEM, - Ha

m=029
Ko3(ppuumneHT 5= ;
Tabnunua 3
Pac4yeTHble conpoTmesneHus, Mla,
Hanpsi>keHHoe COCTOsAHME N XapaKTePUCTUKa 3JIEMEHTOB ONa cCoOpToOB (KN1AaCCOB) APEBECUHbI
obo3HayeHune |1/K26|2/K24 | 3/K16
1 N3rmnb, cokatme n cMaTme BOOJIb BOJIOKOH
a) aNeMeHTbl NPAMOYroJIbHOrO Ce4eHNs (3a NCKIYEeHNEM PR R 14 13 85
ngEn o mgn ~ ¥ T T y
yKa3aHHbIX B moanyHkTax "6", "B") BbicoTon Ao 50 cm.
Mpwn BbicOTe cevyeHnsa bonee 50 cm cm. 5.2, g
6) an1eMeHTbl MPAMOYIro/IbHOr0 Ce4YeHUs LWMPUHON CBbilwe 11 PR R 15 14 10
[0 13 cM npwu BbicoTe cevyeHus cBbiwe 11 go 50 cm woE o
B) 3J1IEMEHTbI NPAMOYI0JIbHOr0 Ce4eHUs WNPUHONM CBbiwe 13 R R 16 15 11
W T M
CM Npw BbICOTe cevyeHus cBbiwe 13 no 50 cm
) 3JIEMEHTbI U3 KPYIJblX JlecomaTepunasioB 6e3 Bpe3okK B R R 16 10
W Lo p= ) -
pacyeTHOM cevyeHun
2 PacTsa)xeHune BO01b BOJIOKOH:
a) a3N1eMeHTbl N3 LUesIbHON OPEeBECUHDbI R, 10 7 -
0) KJleeHble 3/1eMeHThI R, 12 9 -
3 CxaTue n cMaTume no BCEN NJoLlaan nornepek BOJIOKOH Roo Bomo 1,8 1,8 1,8
4 CMATMe nonepek BOJIOKOH MeCTHOoe:
a) B OMOPHbIX YAaCTAX KOHCTPYKLMNA, N1060BbLIX BpybKax n R 3 3 3
Y3/10BbIX MPUMbIKaHUSAX 3/IEMEHTOB ==
6) noa wanbamm nNpun yrnax cmatma ot 90 oo 60° R0 4 4 4
5 CkanbiBaHWe BO0JIb BOJIOKOH:
a) npu n3rnbe anemMeHTOB N3 LENbHOW APEBECUHbI R, 1,8 1,6 1,6
6) Npn n3rmbe KNeeHbiX 3/IEMEHTOB - 1,6 1,5 1,5
B) B 1060BbIX BpyOKax 0189 MaKCUMasIbHOr0 HanpsAXXeHns Ry 2,4 2,1 2,1
) MECTHOE B KJIeeBbIX COEANHEHUAX OJ19 MaKCUMaJIbHOroO ® 21 21 21
HanpsaXXeHus = ’ ’ ’
6 CkanblBaHMe nonepek BOJIOKOH:
a) B COeAHEHUAX 3JIEMEHTOB U3 LeJIbHOW ApeBeCUHbI R0 1 0,8 0,6
6) B cCOeAVHEHUNAX KJIeeHbIX 3/IeMeHTOB Raso 0,7 0,7 0,6
7 PacTsXKeHne nonepek BOJIOKOH 3/1EMEHTOB N3 KJIeeHOU Roso 0,15 | 0,1 | 0,08
ApeBeCuHbI




MpuMeyvaHusl PacyeTHOE CONPOTMBAEHNE APEBECUHbI MECTHOMY CMATUIO MOMNEPeK BOJIOKOH Ha
4acTWU OJIMHbI (NPU OANVMHE He3arpy>XeHHbIX YYaCcTKOB HE MeHee AJINHbI NAoWaaKN CMATUSA U
TOJILLMHBI 31EMEHTOB), 3a UCKJIIOYEHNEM CJly4aeB, OFrOBOPEHHbLIX B M03. 4 AaHHOW Tabauuebl,

onpependeTcd no popmyne
_ L8
R-::GS_R:H(I [,+12 ) (1)

R "
rge =Y - pacdeTHoOe conpoTmBieHne gpeBeCnHbl COKaTUO U CMATUIO MO BCEN NMOBEPXHOCTHU

norepek BOJSIOKOH (Mo3. 3 AaHHOM Tabnmubl); ™ - ANVHa NIOWAAKN CMSTUS BAO/b BOJIOKOH
NpeBEeCUHbI, CM.2 Pac4yeTHOE CONpOTMBEHNE APEeBECUHbI CMATUIO MO Yr/ioM ® K HarnpaBieHUIO
BOJIOKOH ornpeaensieTcs rno gopmyse
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3 Pac4yeTHOe conpoTuBJIEHNE ApPEBECUHbI CKaJlbIBaHMIO NOL YrJIOM K HanpasJ€HUIO BOJIOKOH
onpependerca no popmyne
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4 B KOHCTPYKLMAX NOCTPOEYHOIr0 N3rOTOBJIEHNS BEJIMYMHbBI PACYETHbIX CONPOTUBIEHUIN Ha
pacTs>XeHue, NPUHATbLIE NO NOo3. 2, @ AaHHoW Tabnuubl, cnenyeT cHxkaTb Ha 30%.5 PacyeTHoe
conpoTumBsieHne n3rnby ona snemMeHToB HacTuaa N obpelleTKn Noa KpPoBJIO U3 APEBECUHbI 3-TF0
copTa cnepyeT NpuUHMMaTb paBHbIM 13 Mla.

n) ana nsrnbaemsix, BHeELEeHTPEHHO-CXKaThblX, CXKaTO-U3rnbaembix N CKaTbIX KJIEEHbIX 3JIEMEHTOB,
B 3aBNCUMOCTW OT TOJILLMNHbLI CN10€B, 3Ha4Y€HUA PaCHETHbIX COI'IpOTVIBJ'IGHVIVI VI3I'VI6y, CKaNblBaHWIO N

n o
C>XKaTWIo BOOJIb BOJSIOKOH - Ha KO3(hPULUUEHT b , YKa3aHHbIn B Tabnuue 10;

K) Ons FHYTbIX 3J1eMeHTOB KOHCprKLI,I/II\/'I 3Ha4eHnAa pacHeTHbIX COI'IpOTI/IBJ'IeHVIVI pacTa>XeHunto,

) o
CKaTuo N n3rnby - Ha KoappuneHT " , YKa3aHHbIn B Tabnvue 11.

PacyeTHble conpoTmBNeHUsA, MpuUBELEHHbIE B Tabnnuax 3, 4 n 6, cnepyeTt pa3fenntb Ha

KO3hPULIMEHTbI HAAEXXHOCTU MO CPOKY CI1yKObI Tafec) (Tabnunua 12).

Tabnuua 4
PacyeTHble conpoTusaeHuns, Mlla,
N HanpsbkeHHoe COCTOsIHME 019 COPTOB /KJSIACCOB NPOYHOCTU
n.n. LVL
o6o3HaveHmne [1/K45|2/K40|3/K35
1 (N3rub £ 26 | 22,5 20
2 |CxxaTme B NJIOCKOCTU NINCTa BOOJIb BOJTIOKOH R. R, 21 20 18
3 |CxaTume B NNOCKOCTW JINCTa Nornepek BOJIOKOH w50 Reuso 3,2 3,1 3,0
4 |CxaTune 13 NJOCKOCTU INCTa Nonepek BOJSIOKOH Rl Rliso 1,6 1,5 1,5
5 CMmaTne mecTHoe B MI0CKOCTM IMCTa NONepeK BOJIOKOH B R 5.0 4.9 4.8
OMOPHbIX HYaCTAX KOHCTPYKUWW M Y310BbIX MPUMbIKAHNSAX
6 |PacTs>xeHne BOOSIb BOJIOKOH R, 20,5 18 16
7 |PacTsa>XeHue nonepek BOJIOKOH B MJIOCKOCTU JINCTA Roso 0,3 0,3 0,3
8 |CkasibiBaHVe BAOJIb BOJIOKOH MNoMnepek rnJiocKoCTu JINCTa &L 2,7 2,6 2,6
9 |CkanbiBaHMe BAOJIb BOJIOKOH B MJIOCKOCTU JINCTa Ry 2,1 2,0 1,9
10 |CkanblBaHMe NoOMepek BOJIOKOH B MJIOCKOCTU JINCTA Raso 1,0 1,0 1,0

Tabnuua 5



[peBecHble Nopobl

KoappnumeHT ™ ansa pacyeTHbIX CONPOTUBAEHWUIA

PacTa>XXeHuto, |/|3r|/|6y, CcXaTuto n
CMATUIO BOOJIb BOJIOKOH

CXKaTuUo N CMATUIO
rnorepek BOJIOKOH

CKaJlbiIBaHWIO

Rp: Rw R-:= R-::-[ R-:SS’ R-::-GS R:K
XBOWNHbIE
1 ﬂVICTBveHHI/\I’LI,a, Kpome 1.2 1.2 1
eBpOonencKon
2 Keop cnbmpckmm, kpome
Keapa KpacHospckoro 0,9 0,9 0,9
Kpas
3 Kegp KpacHospckoro 0,65 0,65 0,65
Kpas
4 MnxTa 0,8 0,8 0,8
TBepable INCTBEHHbIe
5 Oy6 1,3 2 1,3
6 SiceHb, kneH, rpab 1,3 2 1,6
7 Akauuns 1,5 2,2 1,8
8 bepesa, byk 1,1 1,6 1,3
9 B43, nabMm 1 1,6 1
MsArkue NMCTBEHHbIE
10 Onbxa, nuna, ocuHa, 0.8 1 0.8

TOMOJb

MpuMeyvaHue - KoadpduumeHTsl "= , yKa3aHHble B Tabaunue, A58 KOHCTPYKLMI ONop BO3AYLLHbIX
JINHUI 3N1eKTpornepenaYyn, U3roTaBJMBaEMbIX N3 HE MPONUTaHHOMW aHTUCENTUKaAMWN JIMCTBEHHULbI

(Npu BRa)kHocTn =23% ) yMHOXaOTCSA Ha KOapduumeHT 0,85.

Tabnuua 6



Bug aHepsbl

PacyeTHble conpoTussieHns, Mlla

PACTSXKEHMIO
B MJIOCKOCTM
R,
[=]

nncrta =°¢

CXXaTuto B
MJAOCKOCTH

R,
ncta *=*

n3rmnby mns3
NJIOCKOCTH
-3
[=]

oK

NNCTa

CKaJibiIBaHWIO
B NMJIOCKOCTWU
R,
]

= o

NINCTa

cpesy
neprneHanKysipHO
MNAOCKOCTW INCTaA

R@ =

1 ®aHepa KneeHas
6epesoBas Mmapkm OCP
coptos B/BB, B/C, BB/C:

a) ceMmncaionHaa ToJIWMHON 8
MM 1N bonee:

BOOJ1b BOJIOKOH

14

12

16

0,8

rnornepek BOJIOKOH HapPy>XHbIX
cnioes

8,5

6,5

0,8

rnon yrnom 45° K BOJIOKHaM

4,5

0,8

6) NaTncnomnHasa TONLWMNHON
5-7 Mmm:

BOOJIb BOJIOKOH HapPY>XHbIX
cJ/10eB

14

13

18

0,8

nornepek BOJIOKOH Hapy>XHbIX
cnoes

0,8

noA yrsiiom 45° K BOJIoKHaM

0,8

2 ®aHepa KeeHasa U3
OpeBeCUHbl INCTBEHHULUbI
Mapku ®CO copTos B/BB u
BB/C cemucnonHas
TOoNLWMHOM 8 MM 1 Bonee:

BOOJIb BOJIOKOH HapPY>XHbIX
c/ioeB

17

18

0,6

nornepek BOJIOKOH HapYy>XHbIX
cnoes

7,5

13

11

0,5

rnoA yrsiiom 45° K BOJIoKHaM

0,7

7,5

3 daHepa
6akennsnpoBaHHas Mapku
®OCB TonWwnHOM 7 MM 1"
bonee:

BOOJIb BOJIOKOH HapPY>XHbIX
cnoes

32

28

33

1,8

11

rnorepek BOJIOKOH HapPy>XHbIX
cnioes

24

23

25

1,8

12

rnog yrnom 45° K BoJIOKHaM

16,5

21

1,8

16

MpumedaHne - PacyeTHblIe COMPOTUBNIEHNS CMATUIO N CXKATUIO NePNeHaANKYNSPHO MNJI0OCKOCTH

- R o0
nucTta gna 6epesoson haHepbl Mapku GCH "=

=R =

[=Tat

* MMa n mapkn ®BC Focso

=R

[=Xat

5 Mna.

Ycnosus skcnnyatauuv (no tabamue |14 1| 5| 3 | 4
1)
KoadhdpuumeHT ™ 1 0,9/0,85(0,75

Tabnuua 7

Tabnuua 8



KoappumumeHT ™
Harpy3ka ANs BCEX BUA0B ona cMatus
COMNpPOTMBJIEHNI, KPpOME nornepek
CMATNS NONEPEK BOJIOKOH BOJIOKOH
1 BeTpoBas, MOHTa>XHad, KPOMEe yKa3aHHOW B No3. 3 1,2 14
2 Cencmmnyeckas 1,4 1,6

Ina onop BO3AYLUHbIX JIMHUI 3NeKTponepenayu

3 F'ononenHas, MOHTa)kHasd, BeTpoBas npu

rososiene, oT TAXKEHUA NPoBOAOB NpU TeMrnepaType 1,45 1,6

HN)Xe cpeagHeronoBomn

4 Mpw obpbiBE NPOBOAOB N TPOCOB 1,9 2,2
Tabnuua 9

BbicoTa ce4eHUA, 150 1y mereel 60 | 70 | 80 |100[120 v 6onee

cM
K03CpC|3|/1L|,V|eHT Mg 1 0,96 0,93 0,90 0,85 0,8
Tabnnua 10
ToswmHa cnod, MM|19 n meHee| 26 (33| 42
KoappuumeHT "= 1,1 1,05|1,0(0,95
Tabnnua 11
My
Hanps>keHHoe O603HavyeHne pacHeTHbIX KoagppuumenT N anpvl OTHOLIEHWN
COCTOSIHNE CONpOTUBJIEHUI :
150 | 200 | 250 500 n 6onee
CxaTtune n nsrnd R. Ry 0,8 10,9 1 1
PacTsaxeHune &y 0,6 0,7]0,8 1
MpumeYyaHue - = - paanyc KpMBU3HbI THYTON JOCKW UM BPYCKa; a - TOJLMHAE FTHYTON OOCKW NN
6pycka B paAnasibHOM HanpaBAEHUN.

Tabnuua 12

Cpok cny»xbbl coopy>XeHus 0o 50 neT50-100 neTt|bonee 100 net

KoathrLMEHT HafeXHOCTH Mo CPoKy cnyx6bl =(=1[ 1,0 0,9 0,8

5.3 Mopgynb ynpyroctm gpesecuHbl n LVL npm pacyeTe no npenesibHbIM COCTOAHUAM BTOPOU
rpynnel cnegyeTt MPUHMMaTb pPaBHbIM: BOOJIb BOJIOKOH E = 10 000 MMa; nomnepek BOJIOKOH

=400 o
E}D MMa. MO,D,yJ'Ib cOoBuUra agpeBeCnHbl OTHOCNTEJNIbHO OCEN, HalMpaB/EHHbIX BOOJIb U Monepek

Gy, =500
BOJIOKOH, ClieflyeT MnpuUHUMaTb pPaBHbIM =0 MlMa. KoadpdunumeHT [llyaccoHa LpeBeCUHbI
rorepek BOJIOKOH MPU HaMNps>XeHUax, Harnpas/ieHHbIX BAOJIb BOJIOKOH, cjiedyeT MNpUHUMATb

Vo o =045
paBHbiM 007 , @ BOOJIb BOJIOKOH MPU HaMps>XeHUsX, HarnpaB/I€HHbIX MOMepeK BOJIOKOH,

Vygo=0.018 '

Ynpyrve xapakTepucTukum LVL npn pacyeTe nNo npegesibHbiM COCTOAHUSAM BTOPOW rpynnbl BAOJb
BOJIOKOH cniefyeT NpuHMMaTb no Tabnanue 13.

Tabnuua 13



3HavyeHwne, MlMa, ond

N y as XxapaKTepucTuka O6o3HayeHune COpTOB /knaccos
npyras XxapakTepucTuk HayeHun ApoYHoCTY LVL

1/K45 | 2/K40 | 3/K35

1 (Mooynb ynpyroctu BOOJ/1b BOJIOKOH E, 12 000|{11 000|10000

2 Moaynb ynpyrocTu nonepek BOJIOKOH B MJIOCKOCTU By 500 450 400
JInCTa BAO/Ib BOJIOKOH

3 [Moaynb caBura B nNJ0OCKOCTU JIUCTaA G 700 600 500

4 KoadhdpurumneHT MNyaccoHa nonepek BOJIOKOH Npu Yo 0,45 0,45 0,45

Hanpsa>XeHndx, HarnpabBJieHHbIX BAOJIb BOJTOKOH

5 KoadppuumeHT lNyaccoHa BAOIb BOJIOKOH Mpw
HanpsXXeHUsX, HarnpasJIeHHbIX MoNnepeK BOJIOKOH

o

(=
ia
=

0,018 | 0,018 | 0,018

. . €
BennyunHbl Mmoaynen ynpyroctu v caABUra CTPOUTENbHOM haHepbl B MNJOCKOCTU JINCTA By n ¢ n

v o o
KO3 umumeHTbl MyaccoHa ¢ npu pacyeTe Mo BTOPOW rpynre npefesbHbiX COCTOSAHUNA clenyeT
npuHuMaTh No Tabnuuye 14.

5.4 Mpwn pacyeTe No npepfesbHbIM COCTOSAHMAM MEepPBON rpynnbl N0 AedopMUPOBaAHHOW Cxeme
MOAY M YNPYrocTn U casura cnepyeTt npUHUMaTb COrJlacHO 5.3 € YMHOXXeHNeM Ha KoadppuumneHT

e , paBHbIn 0,75 - gna gpesecuHbl 1 0,8 - onsa LVL.

5.5 Mogynu ynpyroctu apesecuHsbl, LVL n haHepbl AN KOHCTPYKUWA, HaXOAAWMNXCSA B Pa3NYHbIX
YC/IOBUAX  3KCMayaTauunm, noaBepralowmnxcs BO3LENCTBUIO  MNOBbILLEHHOW TemnepaTypbl,
COBMECTHOMY BO3AENCTBUIO MOCTOSSHHOMN W BPEMEHHOW AOJIMTENbHOW Harpysok, crnegyet

n
onpenensaTb YMHOXEHNEM YKa3aHHbIX Bblle BenndmH E n G Ha KoahpuumeHT & (tabnunua 7) n

KO3 pULUNEHTDI "oy , NpuBedeHHble B 5.2, 6 n 5.2, B HAaCcToALWMX NpaBu.
5.6 Moaynb ynpyroctun gpeBecuHbl, LVL 1 paHepbl B pacyeTax KOHCTpPYyKUun (kpome onop J13M)

. E =300
Ha YCTOMYMBOCTb CJliegyeT MpPUHMMaTb pPaBHbIM OA8 OPEBECUHbI R, (R,: - pacyeTHoe
COI'IpOTVIBJ'IeHVIe CXXaTuUk BAOOJIb BOJIOKOH, I'Ipl/IHI/IMaEMOG no Ta6J'II/IL|,e 3), a MO,D,yJ'Ib caoBura

_ G| 5,=0,05E'
OTHOCNTENbHO OCeN, HanpaBJZIEHHbIX BOOJIb N Nonepek BOJIOKOH, - ;

-5

=250 P
onsa paHepsobl - Eé R‘*'" ; Eq’ (E¢ , GET- npuHumMmatoTca no Tabnnue 14).

Tabnuua 14



Moayne Moayne KoadhpuumneHT
Bua daHepsl ynpyroctn % || cogura & n "
MMa MMa yacCoHa ¢

1 ®aHepa kKneeHasa 6epesoBas Mmapku ®CP copToB
B/BB, B/C, BB/C cemucnonHas n naTucionHas:
BAOJIb BOJIOKOH Hapy>XHbIX CJI0EB 9 000 750 0,085
nonepek BOJIOKOH Hapy»XXHbIX CJI0EB 6 000 750 0,065
noAa yrsiiom 45° K BOJIOKHaM 2 500 3 000 0,6
2 ®aHepa KneeHas U3 gpeBeCUHbl IMCTBEHHULbI
Mapkun ®CP copTos B/BB n BB/C cemucionHas:
BA0JIb BOJIOKOH Hapy>XHbIX CJI0EB 7 000 800 0,07
rnonepek BOJIOKOH HapY>XXHbIX CNOEB 5500 800 0,06
rnog yrnom 45° K BoJIoKHam 2 000 2200 0,6
3 ®aHepa 6akennsmpoBaHHaa Mmapku ®bC:
BA0JIb BOJIOKOH Hapy>XHbIX CJI0EB 12 000 1 000 0,085
rnoriepeKk BOJIOKOH Hapy>XHbIX CJI0EB 8 500 1 000 0,065
rnog yrnom 45° K BoJIoOKHaM 3500 4 000 0,7

MpuMeyvaHue - KoapduumeHT MyaccoHa " yKasaH 41 HanpasaeHUs neprneHanKyIspHO oCu,

BLOJIb KOTOPOW OMpeaesieH MoAy b ynpyrocTn = .

6 PacyeT 2/71eMeHTOB AepeBAHHbIX KOHCTPYKLUN

PacyeT a31eMeHTOB AepeBAHHbIX KOHCTPYKLUUN
Nno npenesibHbIM COCTOAHUAM MNepPBOWV FrPynnbl

LleHTpa/IbHO-PACTAHYTbIE N LLleHTPaJIbHO-
CXKaTble 3/1EMEHTHI

6.1 PacyeT LeHTpaNbHO-PaCTAHYTbIX 2/1IEMEHTOB CleaAyeT NPon3BoaAnNTb Mo gopmyne

N

<R, o
Fan (nnn Ry ), (4)

roe N - pacyeTHasa NpoaoJsibHas cuna;

R
7 - pacyeTHOE COMpPOTMBJIEHNE OPEBECUHbI PACTSXKEHWIO BAOJIb BOJIOKOH;

P
R - TO Xe, ANs ApeBecuHbl U3 0JHOHaMNpaBAeHHoro wnoHa (5.7);

F
H - niowagb nonepe4yHoro ce4eHma asieMeHTa HeTTO.

F .
Mpu onpepeneHun " ocnabneHns, pacrnosioXeHHbIe Ha y4acTke OauHon fo 200 MM,

npnMHMMaTb coBMmelleHHbIMX B OOHOM Ce4YeHUN.

6.2 PacyeT UeHTpaNbHO-CXKATbIX 3/1EMEHTOB ce4yeHuns

npon3BoanTbL rno popmMysiam:

MOCTOAHHOIO LUeJIbHOIro

a) Ha NPOYHOCTb

cnenyert

cnenyet



= pt
o (nnm R ); (5)
6) Ha yCcTOM4MBOCTb

N
<R .
Pee T aan T ) 6)

roe Rc - pacHeTHOEe conpoTmBsieHNE ApeBECUHBLI CKXaTNO BAOJIb BOJTOKOH;

Rom

- TO Xe, 0Jid ApeBeCnHbl U3 OQHOHArlNpPaB/AEHHOIo WMNOoHa;,

? - Ko3thPULIMEHT NPOAOSLHOro U3rnba, onpeaensieMbiii CoOraacHo 6.3;
FET
- nyowanb HETTO NOMNEPEYHOr0 CEYEHUSA SNEMEHTA;

E .
P - pacyeTHasd nJjowagb nonepe4yHoro ce4eHnsd sasieMeHTa, NpUHUMaemMas paBHOWM:

npum OTCYTCTBUN ocnabneHnn nam ocnabneHmax B OMacHbIX CEYEHUSAX, HE BbIXOAALLMX Ha KPOMKM

(pncyHok 1, a), ecam nnowanb ocnabneHnn He npesBbiwaeT 25% Foo | Fpaa=Fop , roe Fop

’

niowanb ceveHus OpyTTO; Mpu ocnabneHnsax, He BbLIXOAALWMX Ha KPOMKKM, ecau nJolaib
ocnabneHns npesbiwaeT 25% Fep ’1’:1;,a¢=4.--'3}?]1T
Ha KpoMKM (pucyHok 1, 6), Fex=Fm

; PN CUMMETPUYHHbIX ocnabnenusax, BbIXOOALNX

6.3 KoahduumeHT npomonbHoro nsrnba ¢ cnegyer onpenensatb no popMysiam:

npu rubkocTn snemenTa +=70

npu ruékocTy snementa 4= 70

. (8)
roe kosgpdununeHT a = 0,8 ana apesecuHbl N a = 1,0 ansa gaHepesl;

KoadppuumeHt A = 3000 pna pgpesecnHbl U A = 2500 pgna daHepbl U OpeBeCcuHbl K3
OLHOHarnpaBJ/IeHHOr o LWNoHa.



]

a — He BhIXOAsLHE HA KPOMKY, 6 — BLIXOAA1IHE HA KPOMKY
Pucynok 1 — QOcnadseHue ¢KaTbIX 3/IeMEHTOB

6.4 TMBKOCTb 3/1IEMEHTOB LIeJIbHOIr0 CeYeHnsa onpenensoT no popmyne

s
Il
~ |

, (9)

I

roe AL pac4eTHada AJINHa 2J1IEMEHTa;

r - pagnyc MHepuun CeYeHus 3N1eMeHTa C MaKCUMasibHbiIMKW pa3MepaMu BpyTTO OTHOCUTEJSIbHO
ocem Xny.

)
6.5 PacyeTHyl0 ONMHY 37eMeHTa ! ciefyeT onpenensiTbe YMHOXEHWEM ero cBo6oAHOW ANINHBI |

Ha KO3(ppULUMEHT Ho

=]
b

=

Ly (10)
cornacHo 6.21.

6.6 CocTaBHble 3N1eMeHTbl Ha MOo4aT/IMBbIX COeOUHEHWUAX, OrMepTble BCEM ceyeHueMm, ciepyet

. F F
pPaccYnTbiBaTb Ha MPOYHOCTb M YCTOMYMBOCTb Mo copmynam (8) u (9), npm 3Tom = 1 ~pa

onpenenaTb Kak CyMMapHble nowaan Bcex BeTeen. FTMOKOCTb COCTaBHbIX 3/eMeHToB * cnegyeT
onpenensiTb C y4eTOM NoaaT/IMBOCTU COeAUHEHUI No ddopmMmye

, (11)

rue"'i*’ - TMbKOCTb BCEro 3/1IeMeHTa OTHOCUTENIbHO 0CU Yy (PUCYHOK 2), BblYUCJEHHaAs Mo

I
paC‘-IeTHOVI aonnHe saneMeHTa 7 6es ydyeTa NnogaTtJ/INnBOCTH;

-

A o
I - rnbkoCTb OTOENbHOW BETBU OTHOCUTEsNIbHO OCK I-I (CM. PUCYHOK 2), BbIMUCJIEHHAA Mo

g I I h =0
pacyeTHOM AsvHe BeTBM 1 ; npu ! MeHblie ceMu ToNWMH (1 ) BETBU NpUHUMatOTCA C 1 ;



Hy . KoahpuruneHT npmeeaeHnsa rubkocTun, onpeagenaembln no gopmyne

, (12)

roebwh - LWINPUHa " BbICOTa nonepevyHoro ce4eHnd aziemMeHTa, CMm;

T pacyeTHOE 4YMUC/NIO LWBOB B 3J/IeMEHTe, onpefesisiemMoe 4YUCJIOM LWBOB, MO KOTOPbIM
CYMMUPYETCHA B3aUMHbIN CABUI 2/1IEMEHTOB (Ha pUCYHKe 2, a - 4 WwBa, Ha puUcyHke 2, 6 - 5 WBOB);

[
v pac4eTHad OJINHa 3JIEMEHTaA, M,

L pac4eTHOE HYNCN0 Cpe30B CBsiI3eN B OHOM LUBe Ha 1 M 3N1eMeHTa (I'Ipl/l HEeCKOJIbKX WBaX C
pPa3nn4HbIM HNCNOM Cpe30B CcenyeT NpuHMMaTb cpegHee ansd scex WBOB HYNCI0 Cpe3OB);

k. KO3pULMEHT MOAAT/IMBOCTM COEOAUHEHUN, KOTOPbLIN cleayeT onpenensaTtb no gopmysam
Tabnnubl 15.

Mpn  onpeneneHumn k AnaMeTp rBo3Aen crepyeT npuHMMaTb He 6onee 0,1 TONWMWHBI
coefuHsAEeMbIX 3/1eMeHToB. Ecin pa3smep 3allueMsIeHHbIX KOHLIOB reo3gei MeHee 4d, To cpesbl B

NMPpMMMbIKalWMUX K HUM LWBaX B pacyeTe He YYUTbIBAlOT. 3HavyeHue I% COeAVHEHUN Ha CTasibHbIX
LULMNINHOPUYECKUX Harendax cnegyeTt onpeaenaTb no TojlnHe a 6onee TOHKOro N3 coegnHsAEMbIX
3/1eMEeHTOB.

Mpwn onpeﬂeneHl/n/l'I(;c AvameTp Ayb60BbIX UWMINHOPUYECKUX Harenem cnepyeT MNpUMHUMaTb He
6onee 0,25 TonwmHbI 60s1ee TOHKOIro U3 COeAMHSAEMbIX 3JIEMEHTOB.

CBSi3n B LUBax CjiefyeT pacCTaB/isiTb PaBHOMEPHO MO AJINHE 3JIeMeHTa. B WapHUpPHO-onepTbIX
NPSAMOJIMHENHbIX 3/1eMeHTax [OMNyCcKaeTca B CPefHUX YeTBepTHaAX QOJINHbI CTaBUTb CBSA3U B

MOMIOBMHHOM KOJINYEeCTBE, BBOAA B pacyeT no copmyne (12) BenquHyn: , MPUHATYIO ONS
KpanHUX 4yeTBepTen OJIMHbI d/1IEMEHTa.

MMBKOCTb COCTABHOMO 3JIEMEHTA, Bbl4MCAEHHY0 Nno dopmyne (11), cneagyeT npuHUMaTh He bonee
rmbkocTn * oToenbHbIX BETBEN, onpeaenseMon rno opmye

b
A= ]
V> s

, (13)

16 o <
roe 3 CyMMa MOMEHTOB MHepuun 6pyTTO MnomnepevHbIX CeYEeHUN OTAEeSIbHbIX BeTBENn
OTHOCUTENbHO COBCTBEHHbLIX OCEeN, NapannesibHbIX OCU Y (CM. PUCYHOK 2);

F,
°% - nnowanb cevyeHus bpyTTo 3N1eMeHTa;

I

U - pacyeTHas ONMHa 3NeMeHTa.

Tabnuua 15



Bug cesiseit KoaddpuumeHT “ npu
LEeHTPabHOM CXXATUN|CXKATUN C N3rnboom
1r — L
BO34W, LWWYPYMbI 0 7
2 CTanbHble LMUANHOPNYECKME Harenm
a) anameTtpoM =17 ToawmMHbBI coeguHAEMbIX 1 1
3/1eMEeHTOB 5 254"
6) anameTtpom “ 17 ToAWMHBI coeaUHAEMbIX 13 3
3/1IeMEHTOB ad ad
1 1
3 BKJ/ieeHHble CTEP>XHU 13 apMaTypbl A240 - A500 _ll}a’: ;
1 13
4 ly6oBble UMNVMHAPUYECKME Harenm E 7
14
5 [lyboBble nnacTuHYaTble Harenu - b
ot
6 Knen 0 0

MpuMeyaHue - AnameTpbl FrBO3AEN, LUYPYNOB, HAarenem n BKNeeHHbIX CTep>XXHen d, TONWNHY
3N1EMEHTOB a, LWMPUHY “= 1 TONWMHY & MNacTUHYaTbIX Harenemn cnegyeT NPUHUMaThL B CM.
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a— ¢ fpokaaakaMu; 6 — 6e3 npoknanox
Pucynorx 2 — CocTtaBHbIE 2JIeMEHThI

TMBKOCTb COCTABHOrO 3JIeMeHTa OTHOCUTENIbHO OCWU, MPOXOAsALEN 4Yepe3 LEHTPbl TSXeCTu
CeYyeHWUln Bcex BeTBeN (0Cb X Ha PUCYHKe 2), cneayeT onpeaensaTbh Kak AN LefNbHOro 31eMeHTa,
T.e. 6e3 y4yeTa nNOOATAMBOCTM CBA3€W, €C/N BETBU Harpy>XeHbl paBHOMepHOo. B cnyvae
HEepPaBHOMEPHO HArpy>XeHHbIX BETBEN C/ieAyeT PyKOBOACTBOBATHLCA 6.7.

"

A
Ec/iv BETBM COCTABHOrO 3/IEMEHTa MMEIT Pa3/IMyHOE CeYeHmne, TO PacyeTHYH rMbKocTb 1 BeTBM
B popmyne (11) cnepyeT NpUHUMATbL PaBHOM

n 1
j'L1= 3
VZ*’?@-" Fop

I
ornpenenieHve ! NpuBeaeHoO Ha pUCYHKe 2.

T

, (14)

6.7 CocTaBHble 3J1IeMeHTbl Ha NoAaT/IMBbIX COeOUHEHUAX, YacTb BETBEN KOTOPbIX He onepTa o
KOHUaM, LOMNyCKaeTCsa pacCynTbiBaTb Ha MPOYHOCTb U YCTOMYMBOCTL No qpopmynam (5), (6) npwu
cobntoaeHnn crienyowmnx yCciaoBunn:

F. F
a) naowagn mnonepevyHoro ceyvyeHusd sfnemeHTa T u ~P¥ cnepyetT onpenenatb MO CEYEHULO
onepTbiX BETBEW;

6) rMbKoCTb 3/1IeMEHTa OTHOCUTESIbLHO OCK Y (CM. PUCYHOK 2) onpenensaeTtcsa no opmyse (11); npwu
3TOM MOMEHT MHEepUUN NPUHUMAETCS C YY4eTOM BCEX BETBEN, a MJIOLLAAb - TOJIbKO ONEPThIX;

B) Npwn onpedeneHnmn rmubkoCcTn OTHOCUTENIBHO OCU X (CM. PUCYHOK 2) MOMEHT MHepuun crenyet
onpenenaTtb no dopmyne

I=[,+05L, (g,

I o
roe ™ u 5o MOMEHTbI MHEPLNN MOMepeyHbIX CeYEHNIN COOTBETCTBEHHO OMepThbiX N HEONepPTbIX
BeTBEW.

6.8 PacyeT Ha YCTOMYMBOCTb LIEHTPAJIbHO-CXKaTbIX 3/IEMEHTOB NEPEMEHHOr0 MO BbICOTE CeYEeHUA
cnenyeT BbINOMHATL Mo hopmyne

N
— =

< :
Oﬂmﬁck&\ (VlﬂVl ERZIII )’ (16)

F__
rae & - nnowafb NornepeyHoro ce4yeHns 6pyTTO C MaKCUManbHbIMU pa3Mepamu;



Kag . .
#N . KO3 PULUMEHT, YYUTHLIBAKOLWMIA MEPEMEHHOCTb BbICOTbI CEYEHUs, onpenensemMbli Mo

k=1
Tabnuue E.1 npunoxeHus E (158 31eMeHTOB MOCTOAHHOIO cevyeHns =3 );

P - Koa(phuumeHT npoposibHOro wmsrmba, onpepensembin no 6.3 gna  rnbkocTwy,
COOTBETCTBYIOLLEN CEYEHNID C MAaKCUMaJIbHbIMN pa3MepamMu.

N3rmbaemblie an1eMeHThl

6.9 PacyeT m3rnbaembix snemMeHTOB, obecneyeHHbIX OT NOoTepn YCTOMYUBOCTU MAOCKON (DOPMbI
necdopmupoBaHusa (cMm. 6.14 n 6.15), Ha NPOYHOCTb MO HOPMaJibHbIM HaMpPsXXeHUAaM cnepyeTt
npon3BoanTbL Nno popmyie

=Ry
HP&"" (nnn Ejﬁm ), (17)

roe M - pacyeTHbIN M3rnbatoLLnii MOMEHT;

RH - pac4eTHOEe conpoTmBsieHNe |/|3r|/|6y;

R

W .
F#1 - pacyYeTHbI MOMEHT COMPOTUBJIEHUA NONEPEeYHOro ce4vyeHua 3JIeMeHTa; ONA LUesibHbIX

W a= T
3/IeMeHTOoB Pt ET

- pacyeTHOEe CoMpoTMB/IEHNE U3rnby ApeBecrHbl U3 O4HOHANPABAEHHOr O LUMOHa;

OHA n3rnbaembix COCTaABHbIX 3/IEMEHTOB Ha MNOAAT/IMBbLIX COEOMHEHUSX PaCYeTHbIA MOMEHT
W

CONpPOTUBNEHUA CcnefyeT MPUHMMATb pPaBHbIM  MOMEHTY COMPOTMBJIEHUST HEeTTo ¥

YMHOXXEHHOMY Ha Koaqbd)l/lLl,VIeHTIq" ; 3Ha‘-IeHI/I$I}Tq"' ONA  3/1EMEHTOB, COCTaBJIEHHbIX U3

W .
OQVHAKOBLIX CNoeB, NpuBedeHbl B Tabnuue 16. Mpu onpeneneHun ocnabneHnss cevyeHun,
PACMNoNOXKEeHHbIE Ha yYaCTKe 3/1IeMeHTa AsanMHon Ao 200 MM, MPUHUMAIOT COBMELLEHHbLIMU B OJIHOM
ceyeHun.

Tabnvua 16
UUCIO CIOCR B 3HaYveHne KoadhPuuneHTa gNa pacyeTa narnbaembix COCTaBHbIX
KoatppuumeHT 3J/IEMEHTOB Mpwu nposietax, M
aN1eMeHTe
2 4 6 9 n bonee
2 0,7 0,85 0,9 0,9
ey 3 0,6 0,8 0,85 0,9
10 0,4 0,7 0,8 0,85
2 0,45 0,65 0,75 0,8
iy 3 0,25 0,5 0,6 0,7
10 0,07 0,2 0,3 0,4

15, =083

’

MpuMedaHnsal Ona NpoOMexXyTOYHbIX 3HAaYEHWI BEINYMHbBI NPOSeTa N Ynca CJ10eB
KO3(hULNEHTbI onpeaenstoTcs nHTepnonsumen.2 Ons coctaBHbiX 6anok Ha HAaKJIOHHO
BKJIEEHHbIX CBA3AX NPU Yncye cnoes He 6bonee 4, He3aBMCUMO OT MpPoJieTa, CieayeT NPUHMMaTb

6.10 PacyeT u3rnbaembix 3/1eMEHTOB Ha MPOYHOCTb MO CKaJibiBAHWIO CnefyeT BbIMOJIHATbL MO

tdopmyne

08}, _

Lb. .~

5ppac

(nnn

<R,

), (18)



roe Q - pac4eTHad nornepeyHas cuna,

r
S CTaTn4yeCcKnm MoMeHT O6pyTTO CABMraeMOM 4YacTU MOMepeyHOro cevyeHUs 3SneMeHTa
OTHOCUTENIbHO HENTPaJIbHOW OCK;

L . o

% - MOMEHT MHepLUnn BpyTTO NONEPEYHOro Ce4YeHns 3/1IeMeHTa OTHOCUTESIbHO HENTPAIbHOMN OCY;
b

P - pacyeTHas WMPUHA CEYEHUS SNIEMEHTA;

B pacyeTHOE COMPOTUBJIEHMNE CKaslbiIBAHWUIO NMpu n3runbe;

LK

Baw pacyeTHOEe COMpPOTMBJIEHME CKaJibiBaHMIO Npu n3rnbe apeBecuHbl U3 O4HOHANPaBAEHHOI O
LUNoHa.

6.11 Yucno cpesoB cBs3eN T PaBHOMEPHO PACCTaBJIEHHbIX B Ka)[IOM LIBE COCTaBHOIro

3/leMeHTa Ha Yy4YacTKe C OAHO3HA4YHOW 3MIPOA MonepeyHbliX CWJ, AOJKHO YAOBNETBOPSTb
yC/oBUIO

15( Mg— M, )85,

= T
P , (19)

roe T - pacyeTHas Hecywas cnocobHOCTbL CBA3M B JaHHOM LLUBE;

M, My
e - |/|3r|/|6ar0|_|_u/|e MOMEHTbl B HayaJIbHOM A N KOHe4YHOM B ce4deHusax paccMaTpmnBaemMoro

y4acCTKa.

MpumeyaHne - Mpu HaAN4YUM B LLIBE CBA3EWN Pa3HOW HeCyLlen CrocobHOCTU, HO OAMHAKOBLIX MO
XapakTepy paboTbl (Hanpumep, Harenem wu reosgen), Hecywme crnocobHoCcTM wux cnepyert
CYMMWNPOBaTh.

6.12 PacyeT 3/1E€MEHTOB UEJIbHOr0 CeYeHMsas Ha MpPOYHOCTb MNpuM Kocom un3rmnbe cneayet
npoun3BoanTbL No popmMmyne

M, M,

— Tt ==
T Ty (nnm Rim ), (20)

MM, 3

roe é n L’ - CoOCTaBnAwwmne pacHeTHOro n3rmnbatoLlero MoOMeHTa A8 rnaBHbIX OCEN CEYEHUS X

ny;

W, g N
n ¥ - MOMEHTHI conpoTmBJieHNN nonepevyHoro ce4eHMAa HETTO OTHOCUTEJIbHO MaBHbIX OCen

ceHeHna X ny.

6.13 KpuBOJsIMHENHble (FHYTble) Yy4YacCTKU (PUCYHOK 3) KJieeHbIX [OepeBSAHHbIX KOHCTPYKLUUN,
n3rnbaemble MOMEHTOM M, yMeHbLUAOWNM UX KPUBU3HY, C/ledyeT pacCyuTbiBaTb Mo hopMysiam
KpuBbIX BpyCbeB:

a) N0 TaHreHunaabHbIM HOPMaJIbHbIM HaMPSXXEHNAM Ha BHYTPEHHEN U BHeLWHen KpoMkax bpyca:

on=M(r—n)/(Fyyn ) <R, (21)

’

Cp =M (r—n)/(Fyyry) <R, . (22)

C._. 0 o
roe @F "85 _ cooTBETCTBEHHO TaHreHUMaslbHble HOPMaslbHbie HaMPSXKeHUS Ha BHYTPEHHeN u
BHELWIHEeN KpoMKax bpyca;



M - pacyeTHbIN n3rnbaowmn MOMeHT;

F F Fy o o o
0,1 » 2 - CoOOTBETCTBEHHO PAAMYCbl KPUBM3HbI HEWTPASIbHOrO CJ0Sl, HUXKHEN (BnnxHen K
LEeHTPY KPUBU3HbI) N BEPXHEN KPOMOK bOpyca;

F - nnowanb nonepeyHoro cevyeHms KpmBoro bpyca;

vo=1/{Ar . . .
’0 [ } - CMelleHne HeNnTpasbHOro cyod oT reoMeTpn4eCckom oCn KpMBOJIMHENHOIO y4acCTKa,

& - pac4eTHOE cornpoTmBiieHNE ApeBECUHDI Vl3l'l/l6y;
6) Mo MakKCUMaNbHbIM pPaanaibHbIM HOPMaJibHbIM HanpAa>XXeHnam

O, = .-1{[ ry/m—lI H{ n'n ) -1 )

:{F}'b}ERpQE' , (23)

roe Rpg[" - pac4eTHOe COMpPOTUBJ/IEHNE KJIEEHOW APEBECUHbI PACTSXKEHMIO MOMEPEK BOJIOKOH (MNO3.
7 Tabnuubl 3).

N
Q =
= o
~
H, {
!
—_— o
o
3 3
(59 Gr 1 b &
l k’—‘
Han y
0

Pucynok 3 — PacueTHasi €xeMa KpuBOro Gpyca npu 4ucToM H3rube

6.14 PacyeT Ha YyCTOMYMBOCTb MJIOCKON opMbl AedopMMpoOBaHUSA U3rnbaembix 3/1€eMEHTOB
MPSAMOYrofIbHOr0 NMOCTOAHHOIO CeYeHUs cneanyeT NMPon3BoaNTb Mo hopMyie

M

— =R,
aop (wnn “Rim ), (24)

=

roe M - MakCUManbHbIN N3rnbaloLWMn MOMEHT Ha pacCMaTPMBAaEMOM y4vacTKke # ;

=

°%F - MaKCMMasibHbI MOMEHT COMNPOTUBEHNA BPYTTO HA pacCMaTpUBaeMOM y4yacTke 7 .

L}
KosdppuumenT "M ans mnsrnbaembix 3/€MEHTOB MPAMOYroSIbHOrO MOCTOSIHHOrO MOMEPeYHoro
CeYeHMs, LAPHUPHO 3aKPENJIEHHbIX OT CMELLeHUs W3 MJIOCKOCTU n3rmba u 3akpenneHHbIX OT
NOBOPOTa BOKPYI MPOAOJIbHOW OCK B OMOPHbIX CEYEHUAX, ClefyeT onpeaenaTb No popmyne

# , (25)

!
roe ? - paccTossHME MeXXAy OMOPHbIMU CEeYEHUSAMU 3JIEMEHTA, a MPU 3aKPenJieHUn C>XKaTown



KPOMKW 371eMEHTa B NMPOMEXYTOYHbIX TOYKaX OT CMelWeHNnA N3 NMJI0OCKOCTN n3rnbda - paccTtodaHne
Mexay 3STUMN TOYKaMy,

b - LLNPWUHa rnornepeyYHoro ce4eHuns,
l
h - MakcuMasnbHas BbICOTa rnorepevyHoro ce4eHusa Ha yyacTtke ¥ ;

[
k. KO3(D(PMLUMEHT, 3aBUCALLMIA OT (OPMbl 3MOPbl U3rnbaloLmMx MOMEHTOB Ha y4vacTke #
onpenensiemblin no Tabnuue E.2 npunoxeHns E HACTOALLNX HOPM.

Mpun pacyeTe n3rnbaembliX 3/1IEMEHTOB C JIMHENHO MEHSIOLWENCA MO AJIMHE BbICOTOM N MOCTOSIHHOMN
LWMPMHON MOMNEPEeYHOro cevyeHus, He UMELWMX 3aKpenaeHun 13 MJOCKOCTU MO PacTSAHYTOM OT
MOMeHTa M KpomKke, unm npu mno c¢opmyne (25) cnenyeT yMHOXaTb Ha OOMOJHUTENbHbIN

KO3 PULMEHT ke . 3HaYeHus Tt npuBeneHsl B Tabnuue E.2 npunoxenus E. Npn M4 k=1

Mpu nogkpenneHnn un3 MAOCKOCTU mn3rmba B MNPOMEXYTOYHbIX TOYKAX PACTAHYTON KPOMKMU
[ 0] .
3/IeMeHTa Ha Yy4vacTke P koadduuneHT ¥ |, onpepeneHHbin no dgopmyne (25), cnepyer

YMHOXaTb Ha KO3DULINEHT faa

[ _.h m
ﬁﬂfﬂf—0J42§—qJ5;~—Lm¥—1 -

P m-+1
, (26)

I
roe ™ - LEeHTpanbHbIA Yyron B paduaHax, onpenensitoluin y4acToK P 3/1eMeHTa KpyroBoro

< =0
oyvyepTaHUa (419 NPAMOJSIMHENHbIX 3/IEMEHTOB % );

!
M - YWUCI0 MOoAKPEernJeHHbIX (C 0AMHAKOBbLIM LLUAroM) TOYeK PacTSAHYTOW KPOMKW Ha y4vacTke P

-

m

-

(npu ™24 sepnunny ! cnenyeT NPUHMMATL paBHOM 1).

6.15 T[llpoBepKy YCTOMYMBOCTU TMJIOCKON OopMbl AehOpMUPOBAHNA WN3rNBAeMbIX 3J1IEMEHTOB
MOCTOSSHHOrO0 ABYTaBPOBOro wanM Kopob4aToro nonepeyHoro CeyYyeHuin cnepgyeT Npou3BOAUTb B
Tex c/yydasax, korga

=7

27
roe b - LUNPUHa CKaToro rnodca nonepevyHoro ce4eHnms4.
PacyeT crienyeT Npou3BoAUTbL Mo popmye

M

<R .
*Wep (m am ) (28)

roe @ - kKoapduuMeHT NpoJosbHOro M3rnba M3 MJOCKOCTU U3rmba CKaToOro rnosica 3JIEMeHTa,
onpenensemMoin no 6.3;

Rc - pacHeTHOE COoMnpoTMBIIEHNE COKAaTUIO;

R

- pac4yeTHOE conpoTmBlIeEHNE CXKaTUto gpeBeCUHblI U3 OAHOHaMpaBJIEHHOr O LWMNOHa LVL;

[
% - MOMeHT conpoTuBieHNA 6pyTTO rnoriepe4yHoro ce4deHusd,; B CJiy4Hae q)aHeprIX CTEéHOK -

I'IpVIBeD,eHHbII7I MOMEHT COoMpoTuMBJIEHNA B NMJIOCKOCTHN n3rnba snemeHTa.



D/IeMeHTbI, MoABep>XXeHHble NEeNCTBUIO OCEBON
Cunbl C n3rmbom

6.16 PacyeT BHELEHTPEHHO-PACTSAHYTbIX U PACTSHYTO-U3rnbaeMbiXx 3/1IEMEHTOB MO HOPMaJibHbIM
HanNpsH>KeHUsM cregyeT NMPou3BoAUTb Mo opMyie

N a ﬂ {}?T}
F, Wk~

pes , (29)

TF o
roe  P¥Y - pacyeTHbI MOMEHT COMPOTUBJIEHMS NOMEPEeYHOro cevyeHus (cm. 6.9);

F
P - Mowaib PACYETHOrO CEYEHUNA HETTO.

Ona p[peBecMHbl M3 OAHOHANpPaB/IEHHOro LWMOHa B dqopmyne (24) cnepyeT WCNONb30BaTb
COOTBETCTBYIOLLME 3HAYEHNSA pacHeTHbIX CONMPOTUBIIEHUNA.

6.17 PacyeT Ha NMPOYHOCTb BHELIEHTPEHHO-CXKATbIX U CXXAaTO-U3rmbaemblx 3JIEMEHTOB CrieflyeT Mo
HOPMaJIbHbIM HaMNPs>XXEHNSM NMPOM3BOAUTL MO hopMye

:\.." ‘11;[
+ =
Fon H—'H—RC =R
pa pa (nnn ), (30)
M 5 5
rge a - VI3FI/I6a}OLLI,I/IVI MOMeHT OT L4Oenctesusd nonepeLlelx N I'IpO,EI,OJ'IbeIX Harpy30K,

ornpepnesisieMbl U3 pacyeTa Mno AedopMmnMpoBaHHON cxeme.
MpnmMevaHns

1 [Ons wapHUPHO-OMepPTbIX 3JIEMEHTOB MNPU CUMMETPUYHbLIX 3Mnpax M3rmbarowmx MOMEHTOB
CUHYcoMAaanbHOro, Napabosn4yeckoro, NOJMFOHANBHOIMO U BAIN3KMX K HMM OYepTaHUN, a TakxXe

M
AN KOHCOJIbHbIX 3/1IEMEHTOB ~ & [OMYCKaeTCs onpefensTb no gopmye

, (31)

roe S - KoapuuMeHT, nsMmeHsowmMncs ot 1 4o 0, yHMTLIBAOLWNA AOMNOJAHUTENbHBLIA MOMEHT OT
NpoaoJibHOM CUbl BCeacTBue npornba anemeHTa, onpepensemsin no opmyne

N
=1-—

P (32)

gL

aona apeBecuHbl N3 OAHOHaNpPaBJIEHHOI O LLIMOHa
AT

) OREDIFEP

=1

TR

M - marnbawwmin MOMEHT B pacYeTHOM ce4dyeHun 6e3 yyeTa OOMOJSIHNTENBLHOMO MOMEHTa OT
MPoAoJsIbHON CUNbI;

? - KoahdPuLMeHT, onpenensemsln no popmyne (8) 6.3.

2 B cnyvyaax Korga B LUAPHUPHO-OMEpPTbIX 3/1eMeHTax 3Mnopbl n3rnbatowmx MOMEHTOB MMelT
TpeyrosibHoe WAN nNpPsIMOYrosibHoe o4YepTaHue, KoadduumeHT no ¢opmyne (30) cnepyeTt

YMHOXaTb Ha NONPaBOYHbIA KO3 PULNEHT e .



@Z%_i{ 1_“11} . (33)

roe % KO3(h(PNUNEHT, KOTOPLIA cnefyeT NpUHUMaTb paBHbIM 1,22 npu snopax m3rmbaromx
MOMEHTOB TPEYroJibHOro o4epTaHus (0T cocpedoTodeHHoW cunbl) M 0,81 - npu 3nopax
NPAMOYro/IbHOrO o4epTaHMsA (0T NOCTOAHHOIO n3rnbatowero MOMeHTa).

3 Mpu HECMMMETPUYHOM 3arpy>XeHUn LIAPHUPHO-0MNEPTbIX 3/1IEMEHTOB BeNYMHY un3rnbarmouero

MOMeHTa ~ ® cnenyeT onpenensitb no opmye

=
P

M,

w
i3

2 K ) (34)

|

M. . .
roe ¢ m E - u3rnbarowme MOMEHTbI B PacYeTHOM CEYEHUW 3/IeMeHTa OT CUMMETPUYHON 1
KOCOCMMMETPUYHOI COCTaBJISIOLLNX Harpy3Ku;

w w
B

* M F - Kod(pPUUMEHTHLI, onpenensemble no dopmyne (27) nNpu BennYnHEe TrmUbKOCTH,
COOTBETCTBYIOLLEN CUMMETPUYHON N KOCOCUMMETPMYHON hopMaM NpoaoabLHOro nsrmba.

F,
4 [ns 3NeMeHTOB, MEepeMeHHbIX MO BbICOTE CeYeHUs, naowanb °° B ¢opmyne (27) cneagyeTt
NPUHMMaTb O MakKCMMaJibHOrO MO BbICOTE CeYeHus, a KoadpguumeHT ? cnenyeT yMHOXaTb Ha

ag o
KoappuumeHT #N | npuHuMaemsin no Tabauue E.1 npunoxxeHus E.

5 Mpn OTHOWEHUN Hanps>XeHUn oT u3rmba K Hanps>KeHnaM OoT cXkaTusa MmeHee 0,1, cxaTo-
n3rnbaembie 37IeMEHTLI CeayeT NPOBEPATb TakXXe Ha YCTOMYMBOCTbL MO hopmyne (6) 6e3 y4yeTa
n3rnbatowero MOMeHTa.

6.18 PacuyeT BHELEHTPEHHO-CXAaTbIX U CXaTo-U3rmbaemMbix 3/EMEHTOB Ha MPOYHOCTb MO
CKaJibiBaHWIO cnefyeT BbIMOJHATL MO hopmyne

s,

+AT=R__
Tl “Riy
(nnm =), (35)
0,75Ne

Ar=——
roe bh ;
Q - pacyeTHaqa nonepeYyHas cuna;
N - pac4yeTHasa NpoAOJsIbHAs CUNa;
S5

- CTaTU4eCKNUn MOMeHT O6pyTTO caBMraemMom YacCTWU MNOMNEpPeyHOro cevyeHus 3J1eMeHTa

OTHOCUTENbHO HENTPaJIbHOW OCK;

L . o
% - MOMEHT MHepLUunn BpyTTO NONEPEYHOro ce4YeHns 31eMeHTa OTHOCUTESIbHO HENTPaIbHOMN OCW;

Boac n e pacyeTHble LMPUHA N BbICOTA CEYEHUSNA 3JIEMEHTA;

e - IKCUEeHTpUCUTET nepedaynm ycmnmsa N;

B pacyeTHOE CONMPOTUBJIEHNE CKaslbiIBAHWUIO NMpu n3rmnbe;

CE
IO

- pacHeTHOEe conpoTuBeHne CKaJibiBaHUKO Mpu nsrmnbe apeseCnHbl N3 OOHOHaNMpaB/1€HHOIoO
LLUMOHa.



6.19 KpmBosnHenHbie (FTHYTble) yHaCcTKN CKaTo-U3rnbaembix KJeeHbIX AepeBAHHbIX KOHCTPYKL WA
cnepyeT paccyuTbiBaTb Mo popmynamM Kpmsbix bpycbes (CM. 6.13):

a) Ha CXaTon KpoMKe

;"'.-'_-"'F—:‘Lf( F'[:l_rl}"I:'EL_}I[:'F-l ; (36)

0) Ha pacTAaHYTON KPOMKe

—N/F+ J.f{ ;'-: — F'l}) }T.}i}r: ; (3 7 )

6.20 PacyeT Ha yCTOMYMBOCTb MJIOCKON hopMbl AehOpMNPOBAHNS CXKATO-U3rnbaembix 3/;IEeMEHTOB
cnepyeT Npom3BoAUTb No popmyne

n

N J.f;__[ 1
+ <
PR Fpp, il Top
, (38)

!

F
roe” °F - nnowanb 6p)/TTO C MaKCMMaJ/lbHbIMW pa3MepaMn ceHeHnA 3J1IeMeHTa Ha y4acCTKe P,

Moo - cm. 6.14:

n = 2 - ona anemeHToB 6€3 3aKpensieHns PacTAHYTOW 30HbI U3 MNJOCKOCTU AeOPMUPOBAHUA N N
1 oNns 9NeMEeHTOB, UMELMX Takne 3aKpenneHuns;

? - kKoatppuumMeHT NponosibHOro nsrnba, onpegensemsin No popmyne (8) ona rubkocTn yvyacTka

!
3/IeMeHTa C pacyeTHON ANIMHON F 13 NJIOCKOCTU AedOpPMUPOBaHMS;

M KoahhuuMeHT, onpeaensemsin No popmyne (25).

Ona ppeBecyHbl M3 OOHOHAMNpPaB/IEHHOro LWMOHa cJefayeT npuHUMMaTbh COOTBETCTBYHOLWLME
3HAYeHMSA pacYeTHbIX CONPOTUBAEHUI NO 5.7.

[
Mpyn HaAnyYuMmM B 3NIeMEeHTe Ha Yy4vacTKe F  3aKpernjeHuin u3 MnaoCKOCTU AeopMUPOBAHUS CO

o iy
CTOPOHbI PACTAHYTOM OT MOMeHTa M Kpomku, KoadpduumeHT "M cnepyeTr yMHOXKaTb Ha

IELH 'Iq:r_\'

Ko3bpuumeHT , onpenensemsin no gopmyse (24), a kKospdpuumneHT ? - Ha KoIpPULUNEHT

no popmyne

~
-

T = 7 2
D P B, b o]
k=1+|0.75 ops( h) 0,60, F -1 o

, (39)

roe Op: SP? i,m CcM. 6.14.

MNpn pacyeTe 3/1EMEHTOB MEPEMEHHOr0 MO BbICOTE CEYEeHMSs, He UMeLWMX 3aKpernseHun us

o o
MJOCKOCTM MO PacTAHYTOM OT MOMeHTa M Kpomke, waum npu mu M | onpenensembie Mo
opmynam (8) n (25), cnenyeT LONOJHUTESIBHO YMHOXaTb, COOTBETCTBEHHO, HAa KO3 ULMNEHTHI

K. K
=Ny M npyeepeHHble B Tabnuuax E.1 v E.2 npunoxenns E.

Mpw m=4 k.ar_\'zk.adf:l
6.21 B cocTaBHbIX CKaTo-n3rnbaeMbix 37eMeHTax c/eayeT NpPoBepsiTb YCTONYMBOCTb Hanbonee
HanNPsXKeHHOWN BETBW, €CN pacyeTHas [AJIMHa ee MNpeBbillaeT CEMUKPaTHYIO TOMLWUHY BETBM, MO



dopmyne

N M
F - 7~ EOIRC
o o , (40)

L] o o
roe ! - Ko3a(pPUUMEHT MNPOLAOSIbHOrO M3rmba ONA OTAE/bHON BETBMW, BbIYUC/EHHBLIN MO ee

!
pacyeTHon gsvHe ¢ (cM. 6.6);

F. . T
°%° % - naowalb U MOMEHT CONPOTUBJIEHUS BPYTTO NMONepeyYHoro ce4yeHns aieMeHTa.

YCTOMYMBOCTb CXKaTo-U3rmbaeMoro COCTaBHOrO 3/eMeHTa U3 nJockocTu wusrmba cnepyet
npoBepsATb No hopmyne (6) 6e3 ydeTa narmbatoLiero MOMeHTa.

6.22 Yncno cpe3oB CBA3EN " , PA@BHOMEpPHO pacCTaBJ/IEHHbIX B Ka)XA0M LUBe CxaTo-un3rnbaemoro
COCTABHOMO 3J1IEMEHTa Ha y4yacTKe C OOHO3HAYHOW 3MIOPON NONepeYHbIX CU, NPU MPUITOXKEHNN
CKUMaKoLWEen CUbl MO BCEMY CEYEHUID, O0JIKHO YO0BNETBOPATb YC/IOBUIO

1.5M

="
°p , (41)

roe Sp - CTaTU4YeCKNM MOMeHT BpyTTO CcOBMraeMon 4acTn NonepevyHoro Ce4eHms OTHOCUTENIbHO
HenTpaJsibHOW ocCu;

L
% - MOMEHT MHepuun BpyTTO NONEPEYHOro CE4YEHUS INIEMEHTA;

T - pacyeTHas HecyLwas CcnocobHOCTb OHOW CBA3N B AAHHOM LUBE;

M Ny .
2 - n3rmbatowmm MOMEHT, onpenensiembin no 6.17.

PacyeTHble ONIHbI U NpeaesibHbie TMbKoCcTn
3JIEMEHTOB AEPEBSAHHbLIX KOHCTPYKL NI

6.23 [na onpeneneHns pacyeTHOW [OJINHbI MPSMOJINHEMHbLIX 3JIEMEHTOB, 3arpy>XeHHbIX

NPOAOJIbHBIMU CUJTAMU MO KOHLLAM, KO3pULUNEHT Ho cnefyeT NPUHUMaTb PaBHbIM:

NpM  LWAPHUPHO-3aKPEenJIEHHbIX KOHUAX, a TakXe TMpW LWapHMUPHOM 3aKpenjieHunm B
NPOMEXYTOYHbIX TOYKAX 3/1IeMeHTa - 1;

npuv 0O4HOM LUAPHUPHO-3aKPENJEHHOM N APYrOM 3alleMNeHHOM KoHue - 0,8;
npv 04HOM 3alLEMJIEHHOM N OPYroM CBOBOAHOM Harpy>XeHHOM KOoHUe - 2,2;
npu obonx 3aLlemMneHHbIX KoHUax - 0,65.

B cnyyae paBHOMEpPHO pacnpefeneHHon Mo AJIHe 3/eMeHTa MpPOAOJIbHOW  Harpysku,

Koa(hpmuneHT Ho cnepyeT NPUHUMAaTb PaBHbIM:
npu o06omnx LWapHMPHO-3aKpenIeHHbIX KoHuax - 0,73;
npv 04HOM 3alleMJIEHHOM N ApyroM cBoOOAHOM KOHUe - 1,2.

PacyeTHylo [OJINHY Nepecekalowmxcsa 3/1eMEHTOB, COeAWHEHHbIX Mexay cobo B MecTe
nepece4vyeHuns, cnenyeTt NPUHUMATb PaABHOM:

npu NpoBepKe YCTONYMBOCTU B MJIOCKOCTU KOHCTPYKLNIA - PaCcCTOAHMIO OT LLeHTpa y3/1a A0 TOYKMN



nepecevyeHunss 3/IEMEHTOB;
NMpun NpPoBepPKe YCTONYMBOCTU U3 MJIOCKOCTU KOHCTPYKLMN:

a)B cqly4ae nepecevyeHunsa AByxX CKaTblX 3/1eMEHTOB - MOJIHOW AJINHE 2/IEMEHTa;

I
6) B cnyyYae nepeceyeHnss CKaToro 3JeMeHTa C HepaboTalowmM - BeIMYNHE 1, YMHOXXEHHOW Ha

koaphuLmenT M0

K= S
12 a MF
IL .2
2 MF
, (42)
El; :'Ll; Fl

roe - NOAHas ANIUHA, TMOBKOCTb U MOLWAaAb NONEPEYHOro CEYEHNS CXKATOr0 EMEHTA;
b, k., F-

2 - pnvHa, rmbKoCcTb 1 NAoWahb NonepeyHoro ce4yeHns HepaboTaloLlero afieMeHTa.

BennyunHy Ho chenyeT npuHUMaTb He MeHee 0,5;

B) B CJ/lyMae NepeceyvyeHmnsa CKaToro sfnemMeHTa C 3/1eMeHTOM, PaCTAHYTbIM PaBHOW MO BeNYUHEe
CUNon, - HambonblUEN AOJZIMHE CXKATOro 3JIeMEHTa, U3MEpPSeMOM OT LEeHTpa y3/la A0 TOYKu
rnepeceyeHns 31€MeHTOB.

Ecnn nepecekatowmecs 3fneMeHTbl MMEKT COCTaBHOE cevyeHue, To B qopmyny (42) cnepyet
MoACTaBNATb COOTBETCTBYOLLNE 3Ha4YeHUs rmbkocTun, onpeagensemble No popmyse (11).

6.24 TMBKOCTb 2N1EMEHTOB U UX OTAENIbHbIX BETBEN B AEPEBSAHHbIX KOHCTPYKUMUAX HE AOJSHKHA
npesbIlaTb 3HAYEHUN, YKa3aHHbIX B Tabnuue 17.

Tabnunua 17
- MNpepenbHasa rmbKoOCTb
HavmeHOBaHMe 3/1eMeHTOB KOHCTPYKLUI -
1 CxkaTble nosica, OrnopHbIE PacKoCbl N ONOPHbIE CTONKN hepM, 120
KOJIOHHbI
2 Mpoyure cKaTble 31eMeHTbl (hepM N APYrUX CKBO3HbIX KOHCTPYKL NI 150
3 CxKaTble 3/1eMeHTbl CBSA3en 200
4 PacTAHYyTble nosica hepM B BEPTMKAJILHOMN NJIOCKOCTH 150
5 Mpouwne PACTSAHYTbIE 3/IEMEHTbI dhepm 1 opyrux CKBO3HbIX 200
KOHCTPYKLUWUIA
[Ona onop BO3AYLUHbIX JIMHUI 351eKTponepenaymn
6 OCHOBHble 3N1eMeHTbl (CTOMKN, NPUCTaBKMN, OMOPHbIE PacKoChl) 150
7 MNpoyne sneMeHTbl 175
8 CBAasu 200
MpuMeYvaHue - Ina CKaTbIX 3/IEMEHTOB NMepPeEMEHHOr0 Ce4eHNs Benn4mnHa npeaesnbHon rmbkocTu

'lf"k.-
M yMHOXaeTcsi Ha ¥ *' | roe KoaggpumumneHT e npuHuMmaeTca no Tabnuue E.1 npunoxxeHus E.

OcobeHHOCTK pacyeTa KJ/IeeHbIX 3JIEMEHTOB U3
daHepbl C ApeBEeCUHON

6.25 PacyeT KJieeHbIX 3/1eMEHTOB U3 haHepbl C APEeBEeCcUMHOW cneayeT BbINOJHATbL MO MeToay
NnpMBEeAEHHOr0 NOMEpPeYHOro ceveHus.

6.26 TpOYHOCTb pacTAHyTOW paHepHOM O0OWKMBKKU NAUT (pUCyHOK 4) 1 naHenem chnepyet



npoBepaTb No hopmMy e
M
—<p
7 =MeRs
P , (43)

roe M - pacyeTHbIN U3rnbatoLLnii MOMEHT;
Rop pacyeTHOE COMpOoTMBJIEHME DaHepPbl PACTAXKEHMIO;

1 . o
L KOI(pPNLMEHT, YYMTLIBAOLWMNN CHUXEHME PacYeTHOro CONpPOTUBIIEHNA B CTbikax dbaHepHOM
06LLII/IBKVI, I'IpI/IHI/IMaeMbIVI PaBHbLIM Mpn ycoBoM coegnHeEHUN nianm ¢ 4ByCTOPOHHNMWN HaKJlaAKaMn:
m¢=0=6 . m¢=0=4 .

Ana daHepbl 0ObIYHOW 1 ana daHepbl 6akennsnMpoBaHHOW; MPM OTCYTCTBUU

m. =1
CTbIKOB L ;

W o
IF - MOMEHT COMPOTUBJIEHUA Monepe4yHoro cevyeHus, MnpuBeneHHOro K cpaHepe, KOTOpPbIN

cnenyeT onpenensTb B COOTBETCTBUM C YKasaHUAMM 6.25.

6.27 lpuBeOeHHbI MOMEHT COMPOTUBJIEHWNS TMOMEPEYHOro CEYEHUS KJIEEHbIX 3JIEMEHTOB U3
haHepbl C ApeBeCMHON crieayeT onpenenaTb No opmyne

, _hp
=

Y
0 (44)
W o
roe <0 paCCTOﬂHI/Ie oT Ll,eHTpa TAXEeCTN I‘IpVIBeD,eHHOFO ce4yeHnAa 0o HM>XxxHen FpaHI/I 06LLII/IBKI/I;

}'-Ip - MOMEHT MHEePLUNN CcevYeHns, NPMBEeLEeHHOro K paHepe

a a

3

\N(\ -y

NS
# .

NN EY

-\-F—a—
o~
x——

N
!
NN

] a
b
-
1 — upononbhble pebpa; 2 — obwupka
Pucyrox 4 — Tlonepetioe ce4eHHE KJICEHbIX NAHT H3 (PAHEPbl M APEBECHHDBI

{IP=I¢—I%

, (45)

I
roe ? - MOMEHT MHepUunn nornepeyHoro ceveHnsa haHepHbIX 06LWNBOK;

| - MOMEHT MHEePLUN MOoMepeYHoro cevyeHns aepeBsHHbIX pebep Kapkaca;



EiBy OTHOLUEeHMe MoAyJen YyNpyrocT ApeBechHbl U haHepbl.

Mpwn onpepeneHun NnpuBeAeHHbIX MOMEHTOB NHEPLUN U NMpUBeLeHHbIX MOMEHTOB COMPOTUBJIIEHNS

o E;' ZD;QEJ F_‘}ﬁa
pacyeTHyO WNpUHy daHepHbiX 06WMBOK cnenyeT NpPMHUMaTb PaBHOWM P npwn‘ = "
b.=015a"'b I<6a
pa npw * (b - nonHaa wunpuHa cevyeHnsa NauTol, | - NponeT NANTLI, @ - paccTosAHME

MexXay npoaosbHbIMU pebpaMu No ocam).

6.28 YCTONYMBOCTb CXKAToM OBWMBKKU NAUT 1 NaHesien cnefyeT npoBepaTb No popmyne

.-1.{ <R, _

. (46)

(a - paccTosiHMe Mexay pebpami B cBeTy; O - ToNWwmMHa daHepbl).

BepxHiolo o06WMBKY NAUT AOMNOJIHUTENbHO CreayeT nMnpoBepsiTb Ha MeCTHbin n3rnbd ot
cocpenoTo4deHHoro rpysa P = 1 kH (¢ KoadhdunumeHTom neperpy3km n = 1,2) Kak 3agesiaHHyto B
MecTax NMpuknenBaHnsa K pebpam NaacTuHKY.

6.29. lNMpoBepKy Ha ckanbiBaHne pebep Kapkaca nanT N NaHenem mam obLWMBKW NO WBY B MecTe
NpUMbIKaHNA ee K pebpaM cnegyeT Npon3BOANTL NO hopMyne

%y,
"EIP pac ,(47)

roe Q - pac4eTHas rnonepeyHasa cuna;

S . CTaTUY4eCKNA MOMEHT CABUFAaeMOM 4YacTu TMPUBELEHHOr0 CeYeHUA OTHOCUTEsIbHO
HenTpasbHOW oCWK;

RCE - pacyeTHOEe COMNpPOTUBJIEHNE CKaJibiIBaHUIO OpPeBeCUHbl BOOJIb BOJIOKOH UK paHepbl BOOJb
BOJIOKOH HapPy>XHbIX CJZ10€B;

b o y
P - pacyeTHas WMPUHA CEYEeHUs, KOTOPYI CnenyeT MPUHMMaTb PaBHOW CYMMApHOM LIMPUHE
pebep Kapkaca.

6.30 PacyeT Ha MPOYHOCTb MOSACOB WM3rnbaembix 3/71eMeHTOB [ABYTaBPOBOro u kKopob4aTtoro
ceyeHUn C GaHepHbIMN CTeHKaMun (pucyHok 5) cnegyeT npoum3BoanTb Mo dopmyne (17),

W...=W
NnpuHMUMaa P IF , Mpn 3TOM Hanps)XeHUd B pacTAHYTOM Mosdce He A0JIKHbI NpeBbIllaTh }%' , a

i}
8 oxatom - ¥% (? - KO3(hPULMEHT NPOa0SIbHOrO U3rnba 13 NAoCKocTn nsrnba).

6.31 lpwn npoBepke CTEHKUM Ha cCpe3 no HentTpanbHouW ocu B dopmyne (47) 3HaHeHmeR°E

b
NMPUHUMAETCS PaBHbIM Rocp , @ pacyeTHana WNPUHA P* paBHa

EJP3'3= Zaﬁ , (48)



P

roe - CyMMapHad TOJIWMHa CTEHOK.

Mpu NpoBepke CKanblBaHMA MO LWIBaM MeXAy MNosicCaMu U CTEHKOW, B hopmye (47)R°E_R¢-¢E , a
pacYeTHYIO LUMPUHY CeYeHus cneayeT NpUHUMaTb PaBHON

b =n}
b= (49)
roe MH - BbICOTa NodACoB,
n - 9Yncino BepTVIKaJ'IbeIX LLIBOB.
a b
4 Y 4 4
< oY VANIE
= NNy NANANE RS
\"\ NANAN
N N
] 8
& A
s T T N
s N SENZNZ NI
< WM ME| <
N / P\f\, __/"\./
Los | |

a -— JIBYTaBpOBOI0 CeYEHUs; 6 — KkopobHaToro ceueHus
Pucynok 5 — Ilonepeunble cedeHUs! KNeeHbIX 6anok ¢ niaockoii hanepHoli crenkoii

6.32 MNMPOYHOCTb CTEHKWN B OMACHOM CeYeHUN Ha OEeNCTBUE r1aBHbIX PacTArMBaOLWNX HANPAXKEHUN
B u3rnbaembix 3neMeHTax [OBYTaBpPOBOro uM Kopob4aToro cevyeHun crenyeT MNpPOBEPSATb MO
tdopmynie

~

G o\ -
T AN
2 ( 2 ) T =Ry pa

, (50)

rae R“P-P-“ - pacyeTHOe COMpoTUBJIEHNE (haHepbl pacTsKeHuo nog yraom ¢, onpenensemoe no
rpadumky pmcyHka X.1 npunoxxeHuns X;

") .
I - HOpMaJibHOe Hanpsa>XeHne B CTEHKEe OT n3rmba Ha ypoBHE BHYTPEHHEN KPOMKW MOACOB;

T .
¢TI - KacaTeNlbHble Hanpsa>XeHnsa B CTeHKe Ha YPOBHEe BHYTPEeHHEeN KPOMKW MOSACOB;
o yron, onpegnensembln U3 3aBUCUMOCTN

21

2 =_CI
tg 2o o
. (51)

YCTOMYMBOCTb CTEHKN C npoaoJibHbIM MO OTHOWEHNIO K OCU 3J1IeMeHTa pacnojioxXxeHnem BOJIOKOH



HapPY>XHbIX CJIOEB ClefyeT NPOBEpPsTb HAa OENCTBME KacaTeslbHbIX U HOPMaJibHbIX HaMps>XeHU
npw ycrioBmmn

Py

5 0
, (52)

rge P%T - BbICOTaA CTeHKWN Me)K,EI,y BHyTpEHHI/IMI/I FpaHFIMI/I MOJIOK;

0 TOJNIWWNHA CTEHKWN.

PacyeT cnenyeT Npon3BOAUTL MO hopmyie

UCT TCT
~+ =1
10086 \° 1008 |~
(57) (50
, (53)

roe K n k. KO3 punumeHTbl, onpegensemMsie No rpanukamMm pucyHkoB XK.2 1 XK.3 NpuIoKeHuns

X;

Moo pacyeTHas BbICOTa CTEHKWU, KOTOPYK crenyeT NpUHMMaTb pPaBHOM e npyn paccTosaHUN
az} " a=/

Mexay pebpamu M M paBHOM a npu r .

Mpn NonepeyHOM Mo OTHOLLUEHMIO K OCWU 3/IEMEHTa PacnoIOXKEHNN Hapy>XHbIX BOJIOKOH haHEepPHOW
CTEHKN NPOBEPKY YCTOMYMBOCTU chepyeT NpomsBoanTb No ¢dopmyne (53) Ha nencTteme TONbKO
KacaTeJibHbIX HaI'IpFI)KeHVIVI B TeX CJlyHasX, Koraa

. (54)

PacyeT 3n1eMeHTOB AepeBAHHbIX KOHCTPYKLNN
Nno npenesibHbIM COCTOSAHUAM BTOPOW rpynmnbl

6.33 [edopmMaunn [epeBsAHHbIX KOHCTPYKUUA WM UX OTAENbHbLIX 3JIEMEHTOB cCleayeT
onpefensaTb C Yy4yeTOM cABuUra W nMOoAATAUBOCTM CoeguHeHun. BenunduHy pedopmaumn
nogaT/AnMBOro CoeAMHEHUs Npu MNOJIHOM WCMNOJIb30BaHUM €ro Hecywen cnocobHocTn cnepyet
npuHMMaTb Mo Tabnvue 18, a nNpMm HENoOSHOM - MNPOMOPLMOHANIbHON [ENCTBYOLWEMY Ha
coeiMHEeHNe yCUnIo.

Benu4dunHy gegopmMaumim nogaT/inBoro coegnHeHusa crenyeT AefiuTb Ha KO3(hdUumneHT bl yCnoBus

paboTbl e M My YMHO>XaTb Ha Vo (ec) KO3(hPMUNEHT HAaLEXKHOCTU, YHUTbIBAOLWNIA CPOK CNYXKObI
coopyxxeHusa (tabnnua 12).

Tabnunua 18



Buz coeamHeHms Dedopmauuna coeguHeHuns,

MM

Ha nobosbix Bpybkax n TopeLl, B TopeLl 1,5

B npuMbIKaHMAX Nonepek BOSIOKOH 3

Ha Harensax scex BMOoB 2

Ha M3 1,5

Ha CcTep>XHsAX, BKJI€eHHbIX NeprneHanKyAapHO NJI0CKOCTHU 15

crnaadvmBaHus

Ha HaKJIOHHO BKJIEEHHbIX CTEPXKHAX 0,5

B KneeBbIX coeaANHEHNSAX 0

6.34 Mpornbbl 1 NepemMeweHnNa 3N1EMEHTOB KOHCTPYKLMA He OOJ/DKHbI MPEeBbilWaTb npenenbHbIX,
yCTaHOBJIEHHbIX Tabnanuen 19.

6.35 Mpornb narnbaembix 31eMeHTOB C/iefyeT onpeaesiaTb N0 MOMEHTY MHEPLUN NOMNEepeyHoro

. k
cevyeHuns 6pyTTO. [INA COCTaBHbIX CE4EHUIA MOMEHT UHEPLUM YMHOXKAETCA Ha KOIPPUUNEHT *
YYUTbIBAOWMNA CABUI MOOAT/INBbLIX COEAUHEHNIA N NPUBEAEHHbLIN B Tabnunue E.2 npunoxenuns E.

Tabnunua 19
3MEMEHTBI KOHCTPYKLIWIA MpepnensHble Nporubbl B [ONAX NposieTa, He
bonee
1 bankn Mexxaya3Ta)KHbIX NepeKkpbITUn 1/250
2 bankun YepaayHbIX NepeKpbITUA 1/200
3 MoKpbITMA (KpOMe eHaoB):
a) MPOroHbl, CTPOMUJIbHbIE HOTN 1/200
6) 6anKn KOHCONbHbIE 1/150
B) (bepMbl, kKneeHble banku (kpome 1/300
KOHCOJ1bHbIX)
r) NAnTbI 1/250
) obpelieTkun, HaCTubl 1/150
4 Hecywine anemMeHTbl eHA0B 1/400
5 MaHenu v anemMeHTLI haxBepxa 1/250

MpumedaHnal MNMpu HaNM4YUM WITYKaATYPKN, NPornb 3nieMeHTOB NepeKkpbITUN TONbKO OT
ONUTEeNbHON BPEMEHHOW Harpy3kn He goshkeH npesbiwaTtb 1/350 nponeTa.2 MNpun Hann4mnm
CTPONTENbHOIro NogbeMa, nNpeaesbHbIn Npornb KneeHbix 6aN0K AonyckaeTcs yBenm4msaTb 40
1/200 nponeTa.

Hanbonblwinin npormnd WapHUPHO-0NEPTLIX N KOHCOJIbHbIX N3rnbaembiX 371€MEHTOB NMOCTOSAHHOIO U
nepemMeHHoro cevyeHun f cnegyetT onpenensatb No opmyne

il-d4)]
f=5 el 5
et

roe fo - npornd 6ankm NOCTOAHHOIro cevyeHns soicotTon h 6e3 yvyeta aedopmaunin casura;
h - HanbonblLuasa BbICOTa ce4YeHUs;
| - nponeT 6anky;

k - KO3(hPMUMEHT, YYUTbIBAOLWNIA BANSHME MNEPEMEHHOCTU BbICOTbl CeYeHMUs, NMPUHMMAEMbIN
paBHbIM 1 Anst 6anoK NOCTOSHHOIO CeYeHUs;

C - KO3(h(PMUMEHT, YYNTbIBAOLLNIA BANAHNE AedopMaunii CaABUra oT rMonepeyHon Cuibl.

3HavyeHna KoaIhPUNEHTOB K N C A1 OCHOBHbIX pacYeTHbIX cxeM Banok npuBefeHbl B Tabnuue
E.3 npunoxeHuns E.



6.36 MNpornb kKneeHbIX 3N1eMeHTOB U3 (haHepbl C ApeBeCUHON cnepyeT onpenensTb, NpUHUMas

. 0,7E -
XKECTKOCTb CeYeHUsa paBHOW fp . PacyeTHaa wupmHa o0OWKMBOK NAMT WM MaHenen npu
onpeneneHun npornba NpUHNMAETCHA B COOTBETCTBUM C YKa3aHuamMm 6.27.

Mpormnb cxaTo-n3rnbaemMbix LWAPHUPHO-OMEPTLIX CUMMETPUYHO Harpy>XXeHHbIX 3JIEMEHTOB U
KOHCOJIbHbIX 3/IEMEHTOB C/iegyeT onpenensaTb No dopmyne

f_\'=',=.£
= ,(56)

roe f - npornb, onpenensgemsin no opmyne (55);

e

- KO3(hhnumeHT, onpegensemMbin No opmyne (32).

7 PacyeT coeAUHEHUIN 3N1eMeHTOB AepeBAHHbIX
KOHCTPYKL NN

ObLime yka3aHus

7.1 OencTeylollee Ha coegnHeHne (CBA3b) YCUME He AO0JIKHO MpeBbillaTbh PacYeTHON Hecyllen
cnocobHocTm coeamnHeHuns (ceasn) T.

7.2 PacyeTHYI0 HecCyLllyl cnocobHOCTb coeagunHeHuin, paboTalowmx Ha CMATME U CKalblBaHWe,
cnefyet onpenendaTtb No popmysiam:

a) us ycnoBuna CMATUA OpeBeCUHbI

e (57)

6) U3 ycnoBus cKanblBaHNA OPEBECUHbI
T:Rccgpcx . (58)

F
roe ™ - pacyeTHas Naolagb CMATUS;
FCE

- pacyeTHas noulaab CKaabliBaHUS;

R
@@ . pacyeTHOe COMpOoTMBIIEHME ApeBecuHbl unn LVL cmsatuio nog yrnom ¢ k HanpassieHuio
BOJIOKOH;

op
R pacyeTHOe cpefHee MO rJiowajkKe CKasbiBaHUA COMNPOTUBNEHUE ApeBeCcuHbl wuan LVL
CKaNbIBaHWMIO BOOJIb BOJIOKOH, onpenensemoe B 7.3.

7.3 CpegHee Mo nJowajiKe CKaJibiBaHUA pacyeTHoe COMpOTUBJIEHME ApeBecuHbl unm LVL
CKanblBaHWIO criegyeT onpeaensTb No popmyne

P _ i
RCE_ 7
1+p=
, (59)
rne RCE - pacyeTHOe conpoTmBieHNe CKaJlbiBaHWUIO BAOJIb BOJIOKOH (I'Ipl/l pac4eTe no

MaKCMMaJIbHOMY HaMpsXKeHuto);



I
€ - pacyeTHas AZIMHA MJIOCKOCTU CKasblBaHUSA, NMpuHMMaeMass He 6onee 10-kpaTHOW raybuHbI
BPE3KW B 3/IEMEHT;

€ - MnAey4yo Cun CcKanblBaHUA, NpuHMMaeMoe paBHbIM 0,5h npm pacyeTe 31eMeHTOB C
HEeCMMMETPUYHON BpEe3KOoM B coeduHeHusax 6e3 3a3opa Mexay sn1eMeHTamu (PUCYHOK 6, a) u
0,25h npn pacyeTe CUMMETPUYHO 3arpy>XeHHbIX 3JIEMEHTOB C CUMMETPUYHOW BPe3KOon (PUCYHOK
6, 6); (h - nonHasA BbICOTa NONEPEYHOro ce4eHns aieMeHTa);

P - Ko3(hPMUNEHT, NpuMHMMaeMbin paBHbiM 0,25 npu pacyeTe coeguHeHun, paboTatowmx no
o — i ] .

cxeMe, NMoKasaHHOW Ha pUCyHKe 5, run p=0.125 npwn pacyeTe coeguHeHunin, paboTalowmx no cxeme

COrflacHO PUCYHKY 5, B, ecninm obecnevyeHo obxaTue rno naoCKOCTAM CKasibiBaHUS.

[ /e
OTHoOWeHne %~ nos»KHO 6bITb HEe MeHee 3.

a) 0)

Lex
s S -;T J’f }g;'x
e o
" .

’

2

ot
3 )
TJ:

{}.

e —, B

a — HECUMMETPHUUHA; 6— CHMMETPHYHASA; G, ¢ — CXEMBI CKAIBIBAHUS B COCANHEHHUAX
Pucynorx 6 — Bpe3ku B 3J1eMeHTaX coeAMHeHHH

KneeBble coegnMHeHuns

7.4 Tpn pacdeTe KOHCTPYKUUA KJeeBble COeOUHEeHUa cylegyeT paccMaTpuBaTb Kak
HernogaT/InBble COeAVHEHNS.

7.5 KneeBble coenHeHNs criegyeT UCNoJib30BaTh:
a) ONS CTbIKOBaHMS OTAENbHbIX CJI0EB Ha 3yb4aToOM coegnHeHUn (PUCYHOK 7, a);

6) ans 06pa3OBaHl/IF| CMJIOWHOro ce4vyeHUs (NakeToB) nyTem cnnadymBaHuUA C/10e€B MO BbICOTE U
WnpuHe ceyeHud. MNpn 3TOM MO WKMPUHE MaKeTa LWBbl CKJIENBAEMbIX KPOMOK B COCEAHUX CJI0AX

cneayeT CABUraTh HE MeHee YeM Ha TONLMHY c108 © Mo OTHOWEHWIO APpYr K APYry (PUCYHOK 7,
6). Mo anvHe nakeTa 3yb4yaTble WNUMbl B COCEAHUX CNOSIX CieAyeT COABUraTb HE MEHee YeM Ha 5-
KPaTHYI0 TOAWMHY cnos. [Mpn 3TOM B OAHOM CeYeHUWN MakeTa He O0JKHO coBnafaTb 6onee 25%
c/loeB C 3y6YaTbIMM WINMAMKU, KPOME KPaWHUX CJI0EB PACTAHYTOW 30HblI N3rnbaembiX 3/IEMEHTOB,
raoe nonyckaeTcs coBnageHue He bonee ABYX CJI0EB.

7.6 MpuMeHeHMe YCOBOro COeAMHEeHMs AonyckaeTcs Ona daHepbl BAOJb BOJIOKOH HapPYy>XHbIX
cnoesB. [JINHY YCOBOro COeAVMHEHMUs crieayeT MpUHUMaTb He MeHee 10-KpaTHOW TOJILLUHbI



CTbIKYEMbIX 3/1EMEHTOB.

7.7 TonuwmHy CKNeMBAEMbIX CJIOEB B 3JIEMEHTAX, Kak NMpaBuio, cneayert npuHnMmaTtb He 6onee 33
MM. B npsaMONMHENHbIX 3/1eMeHTax [OonyckaeTcd ToJsuWMHa cnoeB o 42 MM Mnpu yCsi0BUK
YCTPOMNCTBaA B HUX MPOA0JIbHbIX KOMIMEHCALIMOHHbIX Mpope3en.

7.8 B KnieeHbIX 3n1eMeHTax U3 aHepbl C ApeBeCcUHON He cienyeT NPUMEHATb OO0CKW LWUPUHON
6onee 100 MM Npu cknemBaHum nx ¢ paHepon n 6onee 150 MM - B NPUMbIKAHUSAX SN1IEMEHTOB MOA4
yrnom ot 30 go 45°.

NMpuMmevaHne - CoegmnHeHUA Ha BKJIEEHHbIX CTepXXHAX paccMoTpeHsbl B 7.30 - 7.45.

@ — TPH CTLIKOBAHHHK OTAENbHBIX CIOEB N0 ANMHE 3yGUaThIM WMIOM, BLIXOAALLIMM Ha MIACTh;
" 6 — npu 06pa3oBaHKH NAKETOB U CNJIAYUBAHUHU NO NIACTH H KPOMKE

Pucynok 7— KieeBble coefHHEHHS

CoeagnHeHnsa Ha Bpybkax

7.9 Y3noBble coefuHEHNA 3/1eMeHTOB 13 BpyCcbeB 1 Kpyrsioro neca Ha nobosbix BpybkKax cnenyet
BbIMONHATbL C 04HUM 3yO0OM (puCyHOK 8).

Paboyas nnockocTb cMATUSA BO Bpybkax npu COeAUHEHWU 3S/IEMEHTOB, HE WCMbITbIBAOLWNX
nonepeyHoro mnirmnba, oosKHa pacrnosaraTbCA NEPrneHANKYASAPHO OCU MPUMbIKAOWEro CXaToro
afleMeHTa. Ecan npuMbiKaloWwmn 371eMEeHT, MOMUMO CXXAaTUHA, WUCMbITbIBAET MnornepeyHbin mn3rmob,
paboyylo NAOCKOCTb CMATUS BO Bpybkax cnepyeT pacnonaraTb NeprneHANKYNsapHO
paBHOOENCTBYIOLLLEN OCEBON N NOMEPEYHOn CU.

dneMeHTbl, coefnHsaeMble Ha N1060BbIX BpybKax, AO/IKHbI ObITb CTAHYTbI 6onTamu.



Pucynox § — Jlobosas Bpy6xa ¢ oanum 3y6om

7.10 JloboBble BpyOKKN cnepgyeT pacCHUTbiBaTb Ha CKasibiBaHME, COrflaCHO ykKasaHuam 7.2 n 7.3,
npuHUMasa pacyeTHOe CONPOTMBAEHNE CKaNbiBaHMIO NO NMo3. 5 Tabanubl 3.

7.11 OnnHy NAOCKOCTU CKasibiBaHUA n1060BbIX BPYOOK cnenyeT NpuMHMMaTb He MmeHee 1,5h, roe h -
noJiHasa BbICOTa CEYEHUA CKaJibIBae€MOro 3JieMeHTa.

rnybuHy Bpybku cnegyeT npuHMMaTb He 6onee 1/4h B MPOMEXYTOYHbIX Y3/axXx CKBO3HbIX

o )
KOHCTPYKLUMUIN 1 He 6onee 1/3h B oCTanbHbIX Ciyyasx, Npyu 3TOM raybuHa Bpybok ' B 6Gpycbsax
[o/KHa BbITb HE MeHee 2 CM, a B KPYr/iblX JlecOMaTepuranax - He MeHee 3 CM.

7.12 PacyeT Ha cMmsATMe noboBbix BpybOK C ogHMM 3yb6oM cnegyeT Mpou3BOAUTL MO MJIOCKOCTM

CMATUS (CM. PUCYHOK 8). Yron cMmaTua AgpeBecuHbl ¢ cnefyeT MPUHUMATL PaBHbLIM Yray Mexay
HanpaBJeHNSMN CMUHAIOLLLETO YCUJINA 1 BOJIOKOH CMMHAEMOro 3JIEMeHTa.

Pac4yeTHoe conmpoTuBAEHME APEBECUHbl CMATUIO MOA Yr/IOM K BOJIOKHaM Ans noboBbix BpyboOK
cnepyeT onpenensaTb no gopmyne (2) npuMmedaHumsa 2 K Tabauuye 3, He3aBUCMMO OT pa3MepoB
naowann CMAaTmS.

CoeonHeHNAa Ha LUNJNHOPUNYEeCKNX Halrensdax

7.13 UnnnHOpMYECKUMN HarensaMm HasbiBatoTcs 60NTbl, LWNWAbKW, Harenu, reo3gwu, LWypynsbl,
rnyxapu, camopesbl U T.M., B COeAMHeHnsX, paboTalowmx Ha caBUr.

PacyeTHytlo Hecyuwyt CrnocobHOCTb UWMANHAPUYECKOro Harens Ha OAWH OB ChJavynBaHuUa B
COeANHEHNAX D3JIEMEHTOB W3 COCHbl W €nn, B TOM YUCSe KJIe€EeHbIX, W [peBeCUHbl Wu3
OOHOHaMpaB/IeHHOro wWwrnoHa (PUCYHOK 9) nMpu HanpaBieHUN YCUIWUN, nepefaBaeMblX HarensaMmm
BAOJIb BOJIOKOH, rBO3AAMK nof Nto6bbIM yraoM 1 CTasibHbIMW HaresasiMm, yCTaHOBJIEHHbIMUK B TOpeL,
KJleeHbIX AepeBSAHHbIX 3/1eMeHTOB, chepyeT onpegensate no Tabnuue 20. B HeobxoanMbIX
CNly4asX pacHeTHYl HecCylyl CnoCoBHOCTb UWAMHOAPWUYECKOro Harens, onpeaesieHHyk o
Tabnnue 20, chnefgyeT ycTaHaBAMBaTb C Y4€TOM yKa3aHun 7.15.

7.14 PacyeTHyI0 HecCyLLyo CNoCOBHOCTb LUWMANHAPUYECKMUX Harenen, KpomMe Harenemnm B TopeL, npu
HarmpasJsieHUN nepenasBaeMoro HaresieM ycuamsa nopn yrjomMm K BOJIOKHaM criegyeT onpenensTb
corsiacHo 7.13 ¢ yMHOXeHuneM:



a) Ha Ko pUUMeHT K (tabnnua 21) Nnpu pacyeTe Ha CMATUE APEBECUHbI B HAarelbHOM FHe3ae;

6) Ha BeNNYUHY I"I(i‘ npyv pacyeTe Harens Ha usrmnb; yron ¢ cremyetr MpuHUMaTh PaBHbLIM
6onbLIEMY N3 YIIOB CMATUA Hareaem 3/1EMEHTOB, NPUIEralLmnx K pacCMaTpMBaeMoMy LLBY.

7.15 PacyeTHylo Hecyulyto cnocobHOCTbL Harenem B COEAUHEHUSAX d/IEMEHTOB KOHCTPYKUUA U3
AOpeBeCcuHbl APYrux rnopon, B pas/iNyHbIX YCJOBUAX 3KCrsyaTauum, B YCJIOBUSX MOBbILLIEHHOMN
TeMrnepaTypbl, NPpU ENCTBUN TOJILKO MOCTOAHHbLIX N OJINTEsIbHbIX BPEMEHHbIX HAarpysok ciepyert
onpepensaTb cornacHo 7.13 n 7.14 c y4eTtom 5.4;

a) npum pacyeTe HareJibHoro coeanHeHmna m3 ycnoeua CMATNA OpeBECUHBbI B HarejibHOM rHesge

YMHOXXeHMeM Ha KO3 PULNEHTI Mo M e M T, neneHnem Ha Vo (ec) ;

6) Npu pacyeTe HaresbHOro coefnuHEHNs U3 ycnoBusa narnba Harenss yMHOXeHneM nan geneHunem
Ha KOPHU KBaZpaTHbIe N3 3TUX KO3(P(PULNEHTOB;

7.16 HarenbHoe coefuHeEHMEe CO CTalslbHbIMN HaK/agKaMn 1 rnpokiagkaMmu Ha 6ontax nnm rnyxmnx
UnnmnHgpmnyecknx Harengax (pl/lcyHOK 9) OonyCcKaeTcsa TMnpuMeHATb B TexX Ciy4dadax, Korga
obecneyeHa HeobxogmMMasa NIOTHOCTb NOCTAaHOBKMK Harenen.

Fnyxue cTanbHble LUANHOPUYECKME HArenmn A0JKHbl UMeTb 3arfiybsieHne B ApeBeCcuUHy He MeHee
5 pnameTpoB Harens U He MeHee 12,5 onameTpoB Harens Npu ycTaHoBke B Topeu. B nocnegHem
c/lydyae AmameTp OTBEpPCTUS A0/KeH bbiTb Ha 0,5 MM MeHblUe AnaMeTpa Harens.

HaresnbHble coefVHEHUSA CO CTaJlbHbIMW HakKnafkaMy N NpoKNagkamMu crsiefyeT pacCcHUTbiBaTb
COrnacHo ykasaHuam 7.13-7.15, npu4eMm B pacyeTe u3 ycnosumsa msrmba (nos. 3 tabauubl 20)
cneayeT NpuHUMaTb Hanbosbllee 3HaYEHME HecyLen CnocobHOCTN Harens.

Tabnunua 20

PacyeTHasa Hecylwas
cnocobHocTb T Ha OAWH LOB
cnaavymBaHua (YCNoBHbIN Cpes),

Hanps>xeHHOe coCcTosAHne KH
coeanHeHun4d reo3ns, CtasibHOro,
aNtOMUHNEBOr O, nybosoro
CTEeKJIONNaCTUKOBOro| Harens

CxeMbl coeguHeHu

Harens
1 CnMmmMeTpurYHbIe a) CMATUE B CPEAHMNX dNEeMEeHTax 0,5cd 0,3cd
coeanHeHnsa (PUCYHOK 9, .
a) A pucy 0) cMaTKe B KpalHNX 31IeMEHTax 0,8ad 0,5ad
a) CMATUE BO BCEX 3JIeMeHTax
BHOW TOJILLWNHBI, @ Takxe B 6on
paBHON TOJLL, a Takxe B bonee 0.35cd 0.2¢d
TONCTbIX 3/1IEMEHTaX 0QHOCPE3HbIX
coefUHeHNNn
6) cmATre B Bosee TONCTbIX CpeaHnx
2 HecuMmMeTpu4Hsbie 3/1IeMeHTax ABYXCPe3HbIX 0,25cd 0,14cd
coeanHeHus (PUCYHOK 9, |coeanHeHmin npu <=03¢
6) B) cmaTume B 60s1ee TOHKNX KPanHNX
) <033 P 0,8ad 0,5ad
3/1eMeHTax Mnpun =42
r) cmaTtue B 6onee TOHKNX
3/1IEMEHTax 04HOCPE3HbIX kad kad

COeaNHEHN N B KPaMHMUX dN1eMEeHTax
npmc > a > 0,35¢c

234 +001a Ho He
a) n3rmb reo3ns ) -
bonee 44

184 +00248° o He
©6) nsrub Harensa us ctanum A240 ! -

bonee 234




B) U3rnb Harens us aJloMUHUEBOr o L6 +0.022°  Ho He i
cnnasa A16-T 2247
3 CUMMETPUYHbIE 1 bonee =
gsgﬁhm"reegﬁ:"'”b'e r) U3rmb Harens us cteknonnacTuka | L43&@+002a o pe )
Al-4C bonee L8
1) n3rmb Harens n3 ApeBecHo- 0847+0.022" | Ho He i
cnouctoro nnactmka ACIMb 6onee ld’
1454% +0.024°
HO He
e) n3rnd nybosoro Harens - ’
) Ay bonee
0.634°
4 CoegnHeHNs Ha Harenax
B TOpeL, C MeTassiIn4eckon (n3rmb Harena ns ctanm C235n 160 )
Haknagkoun (pucyHok 10, |apMaTypbl A240
B, I

MpumeyvaHnal B Tabauue: € - TONWWHA CPeaHUX NIEMEHTOB, @ TaK)Xe pPaBHbIX MO TOJILWLMHE NN
6onee TONCTbIX 3/71IEMEHTOB O4HOCPE3HbIX COEANHEHUN, a - TOJILLNHA KPAaNHUX 2/IEMEHTOB, a
Takxe 6osee TOHKMX 3/1IEMEHTOB OAHOCPE3HbIX COeANHEHUNI; d - AnaMeTp Harens; Bce pa3Mepsbl
B CM.2 PacyeTHYyI0 HeCyLLy CNoCOBHOCTb Harensa B ABYXCPE3HbIX HECMMMETPUYHbIX
CoeiNHEeHNAX NPV HEOANHAKOBOW TOJILLMHE 3/IEMEHTOB CiefyeT onpeaensaTb C y4eTOM
cnepytollero:a) pacHeTHY HeCcyLyto CNoCOBHOCTb Harensa n3 ycioBusa CMATUSA B CpeaHeM
3/1IeEMEeHTE TOJILMHON C NPU NPOMEXXYTOYHbIX 3HaYeHUAX a Mexay ¢ 1 0,5¢ cnepgyeT onpenenaTb
WHTepnonaumen Mexxay 3Ha4eHnsaMm no no3s. 2a u 26 tabnunubl;6) Npn ToAwmMHE KpanHMUX
3/IEMEHTOB a > C paCYeTHYI0 HecyLyo cnocobHOCTb Harens cnepgyeT onpeaenaTb U3 YC10BUS
CMSATUSA B KpaMHUX 31IEMEHTax No no3. 2a Tabauubl C 3aMeHON C Ha a;B) NpU oNpeaeneHnn
pacYeTHOM Hecywen cNocobHOCTM 13 ycnoBuim n3rnba Harens TOJWMHY KpalHero afieMeHTa a B

nos. 3 Tabnuubl cnegyeT NpuHMMaTb He 6bonee 0,6¢.3 3HavyeHMA Ko puumeHTa % nns
onpenesieHNsa pac4eTHOWM HeCyLen cnocobHOCTM Npu cMAaTUM B Bonlee TOHKUX 31eMeHTax

04HOCPE3HbIX coeanHeHni npu ¢222033% npueeneHsbl B Tabnuue 22.4 PacHeTHYIO HECYLLYHO
cnocobHOCTb Harens B pacCMaTPMBAEMOM LLUBE C/lefyeT NPUHUMaTh PABHON MEHbLUEMY U3 BCEX
3HAYeHUN, NosyyYeHHbIX Mo popmynam Tabanu.5 PacyeT HaresbHbIX COeANHEHNI Ha CKaJibiBaHMe
MNPOV3BOAUTL HE C/ielyeT, eC/IN BbIMOJIHATCS YC/I0BUSA PAaCcCTaHOBKM Haresien B COOTBETCTBUMN C
5.18 1 5.22.6 OunameTp Harena d cnegyeT Ha3HayYyaTb U3 yCNoBUSA Hanbonee nNoaHoOro

MCMNONb30BAHUA €ro HecyLwen cnocobHoCcTn no n3rnby.7 Yncno Harenem ' B coeguHEHUN, KpoMe
rBO34EBOro, C/ieAyeT onpeaensaTb No popmyne

==L 5

In, —

, (60)
roe N - pacyeTHoe ycunume;T - HaMMeHbLUas pacyeTHasa Hecyuwlas CnocobHOCTb, HanAeHHas No

dopmynam Tabnuubl 21;™ - yucno pacyeTHbIX LWBOB O4HOr0O Harens.8 B coeAuHeHnsaX YUCo
Harenem AOJ/KHO BbITb HE MeHee 2. VICKIIoYeHMe MOryT COCTaBNATb Harenan, yctaHaB/IMBaeMble
KOHCTPYKTUBHO (HanpuMmep, Ha nepuod cbopkn n MOHTaxa).

CTanbHble Hakagkm WM NPOKJadKu chefyeT MNpoBepATb Ha pacTsKeHue no ocsiabneHHomy
CeYyeHUto N Ha CMATUE MOoA HaresieMm B COOTBETCTBUU C yka3aHmamu CI 16.13330.

7.17 Hecywyto cnoCobHOCTb COeAMHEHNA Ha LNINHAPUYECKMX Harenax n3 ogHoro Mmatepumana, Ho
pa3HbIX OMAaMEeTpPOoB CneanyeT onpenesnsiTb Kak CyMMy Hecyuwmx cnocobHoCcTeln BCcex Harenemn, 3a
NCKJTIOYEHMEM PACTAHYTbIX CTbIKOB, A1 KOTOPbIX BBOOUTCA CHMXXaOWMM KoadhpunumeHT 0,9.

. S
7.18 PaccTosiHne MeXay OCAMU UWMAUHOPUYECKUX Haresiel BAOJIb BOJIOKOH [OPEeBeCUMHbl 1

& 5
nornepek BOJIOKOH < W OT KPOMKW 3neMeHTa ° (pucyHok 10) cnepnyeT NnpuHUMaTb He MeHee:

§=7d  §=35d S=3d

’ ’

ONs CTalsibHbIX Harenemn

S=6d  5=35d  S;=3d

’ ’

ONs anlOMUHNEBLIX U CTEKJI0MNIaCTUKOBLIX Haresen



S,=5d  S=3d  S§=2,5d

’

ons nyboBbIxX Harenem

Mpn TonwmHe nakeTa b meHbwe 10d (cM. pucyHoOK 10) U gNnsa KJeeHblX 3J1IEMEHTOB, BKJOYasa LVL,
C pacnosioXXeHneM Haresien nepneHanKyasspHoO KJeeBbiM LWBaM cenyeT NpuHMMaTh:

S,=6d  S$=3d  S§=25d

’ ’

05 CTaJibHbIX, aJIIOMUHNEBBLIX N CTEKJIOMIaCTUKOBLIX Harenem

. S=4d  §=5=25d
nns nyboBbIX Harenemn ;4T3 .

Ona cTanbHbIX Harenemn, yCTaHOBNEHHLIX B TOPEL, PacCTaHOBKY Harenem rnpuHUMaTb Mo PUCYHKY
11,Bur.
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Pucynox 9 — HarenbHbie cOeHHEH s
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a— ua bonrax u WnuabKax; 6 — Ha FIyXuX UHJIIHHAPUYECKUX HArEJIAX; 6 — Ha INIYXUX UMIKHHAPUYECKUX HarensX,
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YCTaHOBJICHHBIX B TOPEU KJIEEHOTO IACMENTA,; 2 — TO XK€, C YCHICHHEM TONEPEUHBIM apMUPOBaHHEM

Pucynok 10 — HarenbHble COEANHEHHSs! €O CTANLHBIMM HAKNAAKAMH

7.19 Harenu B paCcTsiHYTbIX CTbiIKax c/llefyeT pacnosiaraTb B ABa WM YeTblpe NMPOoAOJbHbIX PSaa;
B KOHCTPYKLMAX N3 KPYr/bIX IeCOMaTepPUasioB AOMNYCKAETCS WaxXMaTHOE pacrnosloXKeHne Harenen

2
%]

B OBa pdAAa C pacCToAHMEM MeXay O0CAMU Harenewm BAOOJIb BOJIOKOH -1 , a nonepek BOJIOKOH -

$=2.5d

Tabnnua 21



KoappuumneHT 5
yron, ONA CTasibHbIX, aJIlOMUHNEBbLIX N CTEKJIONJACTUKOBbLIX Harenemn
rpan ANnamMmeTpom, MM ANA ﬂyGOB,b'X
12 16 20 24 narenen
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

MpumeyaHunsl 3HaveHne = Ona NPOMEXXYTOYHbIX YI/1I0B onpegenseTcs uHTepnonsumnen.2 Mpu
pacyeTe 04HOCPEe3HbIX CoegnHeHU ons 6onee TONCTbIX 3/1IeMeHTOB, paboTaloWnx Ha cMaTue

noA yriaoMm, 3HavyeHne & cnegyeT YMHOXKaTb Ha AOMOSHUTENbHbIN KoadduumneHT 0,9 npu c/a 1,5.

Tabnuua 22

3HavYeHusa ko punumneHTa % nns OLHOCPE3HbIX

Pucynox 12 — Onpeaesienue pacueTHOH JTHHB] 3aL0eMIEHNsT KOHLA IBO3As

Bup Harens coeiHeHN npu a/c
0,35 | 0,5 0,6 0,7 0,8 0,9 1

BO34b, CTa/IbHOMN, anoMNHNEBbI 1 08 | 058 |048|043|039]037]035
CTeK/IonN1aCTUnKOBbIN Haresb
Oy6oBbI Harenb 0,5 0,5 0,44 | 0,38 | 0,32 | 0,26 0,2
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7.20 Mpun onpeneneHnn pacyeTHOW OJINHbI 3aLLEMIEHUS KOHLLA rBO3As He clefyeT YYUTbiBaTb
3a0CTPEHHYIO YacTb reBo3as AanHon 1,5d; kpome Toro, U3 AJIMHbI FBO3As crefyeT BblYUTaTb Mo 2
MM Ha Ka)XXAbl LLOB MEXAY COeAMNHSAeMbIMU 3IeMeHTaMN.

Ecnu pacyeTHas AJivHa 3alleMJIeHUsl KOHLA rBO34s MoJlyyaeTcs MeHblue 4d, ero paboty B
NPUMbIKAIOLWEM K HEMY LUBE Y4MUTbIBaTb He cnenyerT.

Mpwn cBoboAHOM BbIXO4E rBO34ASA M3 MakKeTa pacyeTHY TOJWMHY nocaeaHero afneMeHTa cnenyet
yMeHbLlaTb Ha 1,5d (pucyHok 12).

OnameTp reosgen cnefyeTt NnpuHUMaTh He 6onee 0,25 TonwmMHbI NPobMBaEMbIX 3JIEMEHTOB.

1.5 2Mm 2 MM

LA

Pucynox 12 — Onpegenenve pacueTHOH JHHBI 3a1UeMIEHNs KOHLA IBO3As

7.21 PaccTosiHMe MexXxAay OCSIMU rBO3Ael BAONIb BOJIOKOH ApPEeBeCMHbl cinenyeT MNpPUHUMaTb He




MeHee:

S§i=15d MNpu TosLwmHe npobreaemoro anemenTa €104

npum TonwnHe I‘Ip06|/|BaeM0|'0 3J71eMeHTa .

Ona npoMeXxyTo4YHbIX 3HAYEeHUN TOJIWLMHBI C HAaUMEHbLUee paccToAHMNe cnepyetT onpenendaTtb no
nHTEpnonAunn.

Ona anemMeHTOB, He I'IpO6I/IBaeMbIX reos3gaMm HaCkBo3b, HE3aBUCMMO OT UX TOJILLNHbI, paCCTOAHNE

y S, >15d
Mexay ocAaMun reosgeun cieayet npnHnMmaTb paBHbIM .

PaccTosiHMe BOOIb BOJIOKOH ApPEBECUHbI OT FBO34S [0 TOpLIA d/IEMEHTA BO BCEX C/lyYasix cnenyert
S,=15d
NPUHUMaTb HE MeHee :

PaccTosHune Mexay oCcAMU rso3aen rnoriepek BOJIOKOH OpeBeCUHbI MNpn I'IpﬂMOIZ pacCTaHOBKE

. S, =4d .
rsosgen cnenyeT NpUHUMATbL HE MeHee = ; IPW WaxMaTHOW paCcCTaHOBKE MM pacCTaHOBKE
X KOCbIMW psagamMu rnog yrsiom a=45 o (pncyHoK 13) paccTtosaHue MoXKeT BbITb YyMeHbLleHOo A0 3d.

Z

Pucynox 13 — PaccranoBka reosjeii KocbiMU psiamu

7.22 Mpn UCNosib30BaHUK LLIYPYNOB, CAMOPE30B U ryxapen B KayecTBe Haresemn, paboTarowmx Ha
COBWUI, PACCTOAHUSA Mexay UX oCcsMU cnefyeT NMPUHUMATL Mo YKa3aHuaMm 7.18 Kak ana CTanbHbIX
LUAVHOPUYECKUX Harenen.

7.23 Hecyuwyto cnoCobHOCTb WYpPYMNoOB U rayxapen, Npu pacCTOAHUM OT MJIOCKOCTM ChnJjladyMBaHUs
[0 KOHL@a HeHape3aHHOM 4acTu bosiee 4yeMm ABa AuMaMeTpa, CaedyeT onpenensaTb Mo rnpaBujam
ONSA CTaNbHbIX UMINHAPUYECKUX Harenen. B apyrux cnyyasx pacyeT Ha CABUr creayeT BeCcTu Mo
BHYTPEeHHeMYy AnameTpy ocsabneHHoro pesbbon cevyeHuns.

CoeanHeHUs Ha reo3adax un Wwypynax,
paboTalWwmx Ha BblgeprnBaHue

7.24 ConpoTuBrieHNE rBO34EN BbIAEPrMBaHUID OOMNYCKAETCA YYUTbIBaTb BO BTOPOCTEMEHHbIX
3/ieMeHTax (HacTwuibl, MOALIMBKA MOTONIKOB U T.A.) WM B KOHCTPYKUMAX, roe BblAeprmuBaHmne
rBO34eNn CONpoBOXAAETCA 0QHOBPEMEHHOW paboTom UX Kak Harenem.

He ponyckaeTcsas yuuTbiBaTb paboTy Ha BblAepruBaHuMe rBo3fel, 3abuTbix B 3apaHee
NMPOCBEpP/IEHHbIE OTBEPCTUSA, 3abUTbIX B TopeLl (BAOJIb BOJIOKOH), @ TakXXe Mpu ANHAMUYECKUX
BO3E€NCTBUSAX HA KOHCTPYKLUIO.

7.25 PacyeTHyl Hecyllyto crnocobHOCTb Ha BbloepruBaHue ogHoro reo3gs, MH, 3abutoro B



OpeBeCcuHy, B TOM 4ucie B [ApPeBeCUHY W3 OAHOHaNpas/IeHHOro LWMOHa, Monepek BOJIOKOH,
cnepyet onpenendaTtb no popmyie

1r-E;.I'=RE'..I'F'IT""’?T'EI . (61)

R

roe - pacyeTHOEe COMNPOTMBJIEHNE BbIAEPTUBAHUIO Ha €OMHULY MOBEPXHOCTM COMNpUKacaHus
rBo3as C OPEeBEeCMHOW, KOTopoe caefyeT NpUHMMaTb ONA BO3AYLHO-CYyXOW OpPEeBeCUHbl paBHbIM
0,3 MMa, a onsa cbipoi, BbICbIXaloLLENn B KOHCTpyKuumn, - 0,1 MMa;

d - anameTp reosas, M (cm);

I
I - pacyeTHas OJIMHa 3alLEeMIEHHON, CONPOTUBIAIOLLENCSA BblAEPrMBaHUIO YacTu rBo3as, M (CM),
onpepensgemas cornacHo 7.20.

5 . . .
PaccTtosHme - OT KpanHero psga reo3gen A0 NPOAOJIbHOM KPOMKW 3neMeHTa chenyeT
NMPMHUMaTb He MeHee 4d.

MpumMevaHns

1 PaccTodHMe mMexny reo3fasMy BOOJIb BOJIOKOH OPEBECUMHbl B 3J1eMeHTaX U3 OCUHbI, OJIbXU WY
TOonona cnepyeT yeenn4meaTb Ha 50%, N0 CpaBHEHUIO C YKa3aHHbIMU BbiLLe.

2 B ycnoBusax noBbILLEHHON BAAXXHOCTU UK TeMnepaTypbl, a TakXe NMpu pacyeTe Ha OEeNCTBue
KPpaTKOBPEMEHHON WNAN MNOCTOAHHOW W  OANTENbHOM BPEMEHHOW Harpy3okK pacyeTHoe
CONPOTUBJIEHME BbIOEPrUBaHUIO A8 BO3AYLIHO-CYXOM OpPeBeCUHbl cheayeT YMHOXXaTb Ha
Ko3(hpnUNEHTLI, NpuBeaeHHble B Tabnmuax 5, 7 HacToswero Crl.

3 Mpwu anameTpe reo3gen 6onee 5 MM B pacyeT BBOAAT ANAMETP, PaBHbIN 5 MM.

7.26 ONvHa 3alleMJIeHHOW YacTu reo3as Ao/hDKHa ObiTb HE MeHee ABYX TOJIWWH NpobuBaemoro
DEePEBSAHHOro0 3siIeMeHTa U He MeHee 10d.

PaccTtaHoBKY reso3gen, paboTawlmx Ha BbloepruBaHue, crenyeT MPoM3BOAUTbL MO MpaBuiam
pacCcTaHOBKW reo3gen, paboTatowmx Ha casur (cm. 7.21). MNMpu HaknoHHoW 3abuBKe paccTosHue
[0 Harpy>XeHHoM KPOMKW O0JIXKHO 6bITb He MeHee 10d (pucyHok 14).



Pucynok 14 — Haknonunas 3abuBka rposaeit

7.27 PacyeTHyl Hecyllyl cnocobHOCTb Ha BblAepruBaHMe OOHOro LwWypyna wuan rayxaps, MH,
3aBMHYEHHOr0 B ApeBecuHy, B TOM 4Yucjie B ApPEBECUHY U3 OAHOHAMNpPaBJ/IEHHOr O LWMOHa, nonepek
BOJIOKOH, CefyeT onpefensTb no opmye

Tr = dl
B.IIT RE..]ZII?I 1 , (62)

r)J.eRE‘-‘JI - pacyeTHOe COMPOTMBJIEHME BbIAEPrMBaHUIO LWYypyNa WAW TFyxaps Ha enuHuuy
NMOBEPXHOCTMN COMPUKACaHWS Hape3HOW YacTu LWypyrna C [PEeBEeCcMHOW, KOTopoe clepyeT
NPUHMMaTb 05 BO34YLIHO-CYXOW ApPeBECUHbI paBHbIM 1 MMa;

pacyeTHoe COMpPOTUBNEHMNE BblAEPruBaHUIO crefyeT YMHOXaTb B COOTBETCTBYIOLWNX C/yYasaX Ha
KO3(h(pnUMEHTBI, NpUBEAEHHbIE B 5.2;

d - Hapy>XHbIW OAMaMeTp Hape3HoM YacTu wypyna, M (cMm);

[
1 - nnNvHa Hape3HoW YacTu Wypyna, CONPOTUBASIOWLAACSA BblAEPrMBaHNIO, M (CM).

S=10d  $,=8=5d
PaccTosHune Mexxay oCcaAMU Wypyrnos AOOJIXHO ObITb He MeHee: , © -

11).

(cM. pucyHoK

CoeonHeHNa Ha NAaCTUHYaTbIX Harensax

7.28 MpumeHeHne ay6oBbix UM 6epe3oBbiX MAACTMHYATbIX Haresnen (MNIacTUHOK) AOMyCKaeTcs



Aana cniaavdmnBaHusa 6pbeeB B COCTaBHbIX 3/1EMEHTaX CO CTPOUTEJIbHbIM MNMOABEMOM, pa60Tar0Lu,|/|x
Ha n3rnb n Ha cxaTtume c n3rnbom. Pa3Mepbl NAACTUHOK U rHe3 OJ19 HUX, @ Tak)Xe pacCTaHOBKY
NX B CrJlad4mMBaeMbIX 3/1eMEHTaxX cnengyeTt npunHMMaTb No PpUCYyHKY 15. HanpaBneHme BOJIOKOH B
MAaCTUHKaX O0JIKHO ObITb nepneHonkKyndapHoO nJoCKOCTU CrnJilav4ymMBaHna 31eMeHTOB.

CnnaymBaHuMe no BbiCOTe cevyeHunsa Gonee TpeEX 3/1EMEHTOB, a TaKXe rnpuMmeHeHmne 3/71eMeHTOB,
CpoLWweHHbIX Mo AaJnHe, He AOoNnyCKaeTCA.

7.29 PacyeTHyl Hecyllyto cnocobHocTb, kKH, ay6oBoro mam 6epe3oBoro naacTUHYaTOro Harens
pa3sMepamMu No pUcyHky 13 B coeMHEHMNSIX 3JIEMEHTOB U3 COCHbI U eNun clegyeT onpeaensaTb Mo

dopmyne

T=075by (63

roe b LWWMPWHA NAACTUHYATOro Harens, CM, KOTOpYylo ciefdyeT MPUHMMaTb PaBHOW LUMPUHE

=b =0.5b
cninavynBaemMbiX 3/71EMEHTOB b]m MNP CKBO3HbIX M1IaCTUHKaX U bm ’ npum rnyxmx.

B cnydasax npuMmeHeHUs [Na CnjladyMBaHUS 3/1EMEHTOB U3 APYrux LPEeBeCHbIX mopog crneanyet
BBOAWTb MOMPaBOYHLIN KO3hdnumeHT no Tabnanue 4 (419 CKasbiBalOWMUX HANPSXKEHNN).

ONA KOHCTPYKUWIA B YCNOBUAX MOBbLILIEHHOMW BNAXXHOCTU MW TEMMEpPaTypbl, PaCCYNTbIBAEMbIX Ha
OEeNCTBNE KPAaTKOBPEMEHHbIX UM NOCTOAHHON U OJINTENbHOW BPEMEHHOW Harpys3oK, pacHeTHYIo
HeCyLlyl CnocobHOCTb NJAACTUHYATOro Harena cjegyeT YMHOXaTb Ha MOMpaBOYHble
Koa(hpumumneHTsbl no Tabnnuam 6, 71 5.2, 6, B.
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Pucynox 15 — CoeanneHne Ha MNACTAHYATDBIX HATENIAX



CoeaAnHEHNA Ha BKJ/1€eHHbIX CTEPKHAX

ObLwmne TpeboBaHNA K coeaNHEHNAM Ha
BKJIEEHHbIX CTEPXKHAX

7.30 CoegnHeHUs Ha BKJIEEHHbIX CTEPXKHAX ABNAKTCA YHUBEPCAJZIbHbIM BUNAOM coegunHEeHNN.
BkieeHHble CTepP>XHU MOryT UCMOJ1Ib30BaTbCA:

- ONS YCTPONCTBA Y3/10BbIX COMPSXKEHWIA 3/IEMEHTOB MJIOCKMX U MPOCTPAHCTBEHHbIX KOHCTPYKLMIA
(onopHbIX Yy3/10B, MOSCOB 1 peLleTKN B (hepMax, KJIIOHEBbIX LUAPHUPOB B apkKax, pamax 1 T.Mn.);

- ONS YCTPOWCTBA »XECTKMX PaBHOMPOYHbIX CTbIKOB COOpPHbIX M3rnbaembix, pacTAHYTbIX, CKaTo-
n3rnbaemsbix, pacTaHyTO-n3rnbaemsoix anemeHToB (6anok, apok, depm, paM, 3aLlEMIIEHHBbIX CTOEK,
YKECTKNX HUTEeN, KynosioB, CBOAOB U T.M.);

- AN aHKEPOBKM 3aKaAHbIX AeTanen, BOCNPUHMMAIOLWMX YCUINSA pa3HbIX HarpaBieHni;

- Ana BOCNpuAaTnAa HOPMaJibHbIX COXUMalOLWNX yCVIJ'IVII7I nonepek m noa yrJjioMm K BOJIOKHaM B
OMOPHbIX 30HaX N MeCTaX NPUJIoXKeHNA COCPeNOTOHEHHbIX Harpy3ok;

- ON5 Y3N0BbIX COeANHEHUNN, BOCAPUHMMAIOLNX COBWUT;

- 0N NOKaNM3auUUM TNaBHbIX PACTArMBAOWMX HAMPsS>KEHUA B MPUMOMOPHbLIX 30HAX KJeeHbIX
NepeBAHHbIX KOHCTPYKLUWIA N B OKPECTHOCTSAX 60MbLLINX COCPEAOTOYEHHbIX HAarpy3o0K;

- ONnA yBenuM4YeHUs Hecywenm CcrnocobHOCTM Y4YaCTKOB KOHCTPYKUWUA, B KOTOPbIX OENCTBYIOT
HOPMaJibHble pacTArvMBalLLIMe HanpsSXXeHUs rnonepek BOJIOKOH U KacaTesibHble Hanps»XeHus (B
MPUOMOPHbIX 30HaX BbICOKUX Banok, B 30Hax rnybokux noapesok uam ocnabneHuin speskamu, B
n3rnbaembix aieMeHTax C KPUBOJIMHENHOM OCbIO 1 Ap.);

- onsg cnnadmeaHma KOK, nonepevyHoe cevyeHmne KOTOPbIX COCTOUT 13 ABYX 1 bonee 3/1eMeHTOB;

- B BUAE HAKJIOHHO BKJIEEHHbIX CTEP>XHEN B Ka4eCTBe CBSA3eN cABUra CocTaBHbIX K, B TOM 4yucne
ONna KOMOBMHMPOBAHHLIX KOHCTPYKUMN C AepeBsHHbIMKM 6ankamu B Buae pebep M MOHOAUTHOMN
»xenesobeToOHHOW NANTON;

- 0N NOMepevyHoOro M HaKJIOHHOro apmupoBaHus KIOK C uenbio MNoBbILEHUA WX CABUFOBOW
NMPOYHOCTU N HAAEXKHOCTU, B TOM 4YuUCSie Npu NepeMeHHOM TeMnepaTypHO-BJIaXKHOCTHOM peXxume
3KCMyaTauuu;

- 011 HAKJIOHHOIro apMnpoBaHnMA C LieJibilo NOBbILLEHNA COBUIOBON BbIHOC/IMBOCTMN.

MpUHUUNNaNbHbIE KOHCTPYKTUBHbIE CXEMbl COEOVHEHUN B y3/1axX M CTblKax 3J/IEMEHTOB AN
Pa3JINYHbIX HANPSXKEHHO-AedOPMUPOBAHHBIX COCTOSHUI NpUBeAeHbl Ha PUCYHKe 16.

7.31 Bna>KHOCTb ApeBEeCUHbl MPU BKJEUBAHUN CTEpXXHen Ao/KHa 6biTb B MHTepBane 8-14% (B
3aBMCUMOCTU OT YCJIOBUN 3KCMJIyaTauun KOHCTPYKUUW - CM. npunoxeHue ). He ponyckaeTtcs
NCMOJiIb30BaHME BKJIEEHHbIX CTEepPXXHEN OJ18 KJIeeHbIX NaKeToB C KOMMEeHCaLNOHHbIMN Npope3saMu
(cm. 7.7).

7.32 NS BKAeMBaHUSA UCMOJSb3YIOT 3MOKCMAHbIE KNen Ha 6asze cmon 2420 ¢ HanoMHUTENeM -
MOJIOTbIM NeckoM (MaplwannToM) B kKoaumdectse Ao 200 BecOBbIX 4YacTen Beca cMonbl. [pu
TeMnepaType OKpyXxatuwero Bo3gyxa Bbiwe 35°C wanm HeobxoaommocTn obecnevyeHus
MOBbLILUEHHONW OrHECTOMKOCTU COoeanHeHns, HeobXOAMMO TMPUMEHEHME 3SMNOKCUAHbLIX Kiees
creumnasbHOro coctaBa C TeMnepaTypon cteknoBaHusa 60°C u Bbile. BkienBaHue CTEPXXHEN ”
KOHTPOJIb Ka4yecCTBa c/eayeT Npom3BoANUTb B COOTBETCTBUM C NMpuoxeHnem .

7.33 lnameTp OTBEpPCTUSA B ApPEBECMHE O0JIKEH MNpeBbIllaTh AMaMeTp BKJIEMBAEMOro CTEPXKHA Ha
4-6 MM ona apmaTypbl knaccos A300-A600 n Ha 2 MM ona apmaTypbl kKnacca A240, Kpyrjion ctanm
N CTEeKNIoMNaCTUKOBbIX CcTepxHen. CBepsieHMe OTBEpPCTUA TMOA BKJIeMBaeMble CTepXXHWU
MPOn3BOANTCA C MOMOLLLIO CBEPJT AN OPEBECUHDI.
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A — onopHas peakuus OT pacyeTHOM HarpysKu; @ — B BHAE CBA3EH COCTABHLIX DAEMEHTOB; 6 — AJIA MOBLILIEHHS
CHBHrOBOH NPOYHOCTH KieeHOH 6anku; ¢ — ANs AHKEPOBKHM 3aKNaLHbIX A€Tanel; &, 0 — B OMOPHBIX W APYTHX
y31aX KOHCTPYKLHMit, € — cXeMa CHMMETPHYHOTG YHHBEPCANLHOTO HKECTKOTO CThIKA INEMEHTOB ceveHueM <500 u
>600; pic — AnSt PaCTAHYTHIX AEMEHTOB; 3 — JJISI CKATHIX CTHIKOB C NOJAMMEPGETOHOM; % ~— [l NONUTOHANLHBIX JIEMEHTOB,

Pucynok 16 — Vcnoabsyemple B POEKTHPOBAHUH COEMHEHHS HA HAKIIOHHO BKJICEHHBIX CTEPIKHAX

JonyckaeTcda ncnosib3oBaHme ceepJs 4s4 MeTassla, HapoweHHbIX 00 Tpe6yeM0|7| ONNHbI.

7.34 CTep>XHW, BKJIEEHHblEe MO YrJioM K BOJIOKHAM MeHee 4YeM 20°, pacCMaTpuMBalOTCA Kak
BKJIEEHHble BOOJIb BOJIOKOH, Mpu 6oSblUEM yrjle - Kak BKJIEeHHble MoA YrjioM K BOJIOKHaM.
BkieeHHble NMornepek BOJIOKOH CTEPXKHM ABASIOTCSH YAaCTHLIM C/IyHYaeM CTEPIXKHEN, BKJIEEHHbIX MOJ
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HECUMMETPHHHAs CXeMa (KapHU3 PaMBL); K — IUI Y3Na 3alUeMIIEHHs CTOeK

yrniomMm K BOJIOKHaM.

CoeanHeHNsa Ha CTep>XHAX, BKJ1IEEHHbBIX BOOJIb
BOJIOKOH

7.35 CoeAMHEHNs Ha CTEePXXHSX, BKNEEeHHbIX BA0JIb BOJIOKOH APEBECUHbI, AOMNYCKATCSA TOJIbKO B
KOMBMHaUUM C NonepevyHo WM HAKJIOHHO BKIEEHHbIMU CTEepPXXHSAMU. CTep>XXHU BKJIEMBAlOTCS B
Kpyrible OTBEPCTUA WAN MPSMOYroJibHble TMas3bl

Ha OOKOBbIX rpaHAX, 3arnybneHHbIX Ha 2

OnameTpa CTep>XHsa d, HO HE MeHee 4eM Ha 25 MM (pnUCyHOoK 17).
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Pucynox 17 — CoeMHeHHs HA CTEPKHSX U3 apMATYPbl NEPHOAHUECKOI0 Npoduis,
BKSIEEHHBIX BAOJIb BOJIOKOH

7.36 PacyeTHyl Hecylwlyl cnocobHocTb, MH, BKJIEMBAaeMOro CTEP)XHA Ha BblAepruBaHue wam
npoAaB/vBaHNE BAOJIb W MOMEPEK BOJIOKOH B PACTAHYTbIX W CXKaTblX CTblKaX 3/IEMEHTOB
AepPeBSIHHbIX KOHCTPYKLMIA U3 COCHbI U €N cnefyeT onpenensTb rno gopmye

T=Rydilk (o4

d,
roe ! - onameTp OTBEpPCTUS, M;

| - ANMHa 3a4enblBAaeMON 4acTu CTEPXXHSA, M (CM), KOTOpYIO crieayeT NpUHMMaTb MO pacyeTy, HO
He meHee 10d n He 6onee 30d;

k. KO3(P(PUMUNEHT, YYNTbIBAOLWLNA HEPaBHOMEPHOCTb pacrnpeneneHnsa Harnps>KeHUn caosura B
3aBUCMMOCTU OT AJIMHbI 3ajesibiBaeMON 4acCTW CTEpPXXHS, KOTOpbIN crnenyeT onpepensTtb Mo
dopmyne

@=1;—0ﬁ2%
; (65)

B pacyeTHOEe COMpoTuB/IEHUE ApeBecCcuHbl CKasbiBaHuto, Mlla, onpepensemoe nmo nos. 5, r
Tabnnubl 3.

7.37 PaccTosiHue MeXay OCSIMU BKJIEEHHbIX CTep>XHeln, paboTalwmx Ha BblAepruBaHve Uu

d -
npoanassinBaHne BOOJIb BOJIOKOH, cienyeT npnHMMaTb He MeHee - , @ 0O HAaPy>XXHbIX FrpaHeNn -

=7
T

A
He MeHee -

CoeanHeHNs Ha CTep>XHAX, BKJIEEHHDBIX MO
YIrJ10M K BOJIOKHaM



7.38 PacyeTHylO HecyLyto cnocobHocTb, MH, BKNenmBaemoro rnoa yrsiioM K BOJIOKHaM CTEPXXHS Ha
BblAepruBaHne wan NpoAaB/iMBaHME B CTblKax KJI€EHbIX OepeBSAHHbIX KOHCTPYKUWUKA chenyeT
onpenenaTtb No popmyne

T=Rud L kkm<FR, (66)

roe R - pacyeTHoe conpoTuB/ieHUe ApeBeCUHbI BblAEPrnBaHnio UM NpoaaBnBaHUI0 BKJIEEHHOIO
cTepxHs, MlMa, npuHuMaemMoe no pasHbIM 4,0 Mla;

d,
I - nnameTp oTBEPCTUSA, M;

!

P - pac4eTHada AJMNHa CTEPXKHA, M

| - oHa 3a40enbiIBaeMon YacTu;

=3d

o

- rnybrvHa BO3MOXXHOIO CHWXXEHUS MPOYHOCTWU KJIEEBOW MNPOCJONKM MNpU CBapKe; AN
y [=0
cTep)xHen 6e3 cBapku * ;

d- ONaMeTpP BKJIEMBaAeEMOIro CTEPXXHA, M,

k. KO3(p(PULIMEHT, YyUYMTbIBAOWMNA HEPABHOMEPHOCTb pacrnpenesieHns Hanps>KeHun cOoBura B
3aBUCUMOCTWU OT [AJIMHbI 3afeflbiIBAEMON YaCTW CTEPXXHS, KOTOpbIA clefyeT onpenenaTb Mo

tdopmyne

k=12-0,02

2, b

; (68)

. KO3(hPMUMEHT, 3aBUCALLNA OT 3HaAKa HOPMaJibHbIX HaMNps>XXeHWn BAO/Ib BOJIOKOH B 30HE
YCTaAHOBKUW CTEpP)XHEN;

m o
4 - KOI(PMULMEHT, YYMTLIBAIOLWINA 3aBUCUMOCTb PACYETHOrO COMPOTUBJIEHUA OT AMaMeTpa

CTep>XHSA
m;=1,12—10d (m;=1,12-0,1d)
; (69)

F
4 - naowanb cevYeHnsa CTepXHs;

R
4 - pacyeTHOEe conpoTMBIEHNE MaTepuasia CTEPKHSA.

Ona cTep>xHen, paboTaloWMX Ha BblAEPrMBaHME B 30HE pPaACTArMBAOLWKMX HaMps)XeHun,
,EI,eIﬁCTBy}OLLI,I/IX BOOJIb BOJIOKOH ApeBEeCUHbI 3J1IeMeHTa KOHCTPYKUMK, 3Ha4YeHNA K03(b(bI/ILl,I/IeHTa I%
cnegyeT onpenendaTb no opmyne
k=1-0,01¢ (k,=1-0,001c)
, (70)

raoe 9 - MakcMMasibHble pacTarvsaooLwme HanpsaxeHus, MMMa.

Mpu paboTe B CKaTOM 30HE, a TaKXe A5 CTep)KHe, paboTaloWwmx Ha NpoaaBMBaHue, &

7.39 MuHMManbHOe paccTossHME OT BOKOBbLIX rpaHer NakeTa A0 OCU CTEPXXHSA NPUHUMAETCSH He
MeHee 2d n He MeHee 30 MM; MeXXAy OCSAMU CTEP)KHEWN MO LNPUHE NakKeTa pPacCTOAHNE A0JIXKHO



6bITb He MeHee 2d; OT TopLa NakeTa BAOJIb BOJIOKOH 10 OCU CTEPXHSA - He MeHee 100 MM; Mmexay
CTEePXXHSAMMN BAOb BOMIOKOH 10d npu yrne HaknoHa cTepxxHen ¢ kK HanpaBneHunto BOOKOH Ao 30°
He MmeHee 14d, npn * ot 30° go 60° - 10d, npn ¢ 6onee 60° - 7,5d.

7.40 MNpun yCTPONCTBE XXECTKMX CTbIKOB B KOHCTPYKLMAX UCMOJIb3YIOT ABa TUMa COeAUHEHUI Ha
HAKJ/IOHHO BKJI€EHHbIX CTEPXKHSX.

YHuBepcanbHbIMN ABASAIOTCA aHKepbl V-obpa3Hon ¢GopMbl, KOTOpble MpencTaBadaioT cobon
KOMBMHaAUNIO KaK MWUHUMYM W3 [OBYX CTEpPXXHEW, BKJIEEHHbIX HAK/OHHO MO OTHOLUEHUID K
HanpaBJIEHNIO BOJIOKOH ApeBeCcuHbl 1 obpasylowmx mexxay cobor BHyTPEHHUIN Yro.

B PaCTAHYTbIX CTbiIKaX UJIN B PaCTAHYTbIX 30HaX CTbIKOB AO0MYCKaeTCd NPUMEHATb COoeUHEHNA Ha
CTep>XHAX, HaKJIOHHO BKJ1IeeHHbIX B OOHOM HamMpaBJ/IeHUMN, pa60Tar0Lu|/|x Ha BblaeprmnBaHune u
npncoeanHeHHbIX Ha CBapKe K CTaJilbHbIM MJ1aCTUHaM, nepegarvowmnMm Ha [OpeBecnHy yCcnnus
CXXaTunsda, BO3HUKaoLWMne OT pa3JioKeHnd yCVIJ'II/IVI pacTaXeHna B HaKJIOHHbIX CTEepP>XXHAX. PaboTa
CTep)KHeIZ Ha npoaasJsinBaHne (c>kaTme) B Takux y3JlaX He OOoMNyCKaeTCA.

7.41 Pac4yeTHasq Hecyllas cnocobHoCcTh V-06pa3HOro aHkepa onpeaensaeTcsa UCXoas U3 pacyeTHon
Hecywen cnoCobHOCTN BKIEEHHbIX CTEP)XHEN aHKepa, onpenenieHHon no opmyne (66). Ycnnmsa B
Ka)KOOW BETBW aHKepa onpenensinTCsa NyTeM passioXeHUs YyCUINA OT BHELWHEeN Harpysku no
HarnpaB/ieHUSAM BETBEW. BHYTPEHHUI Yyron MeXay BeTBAMU aHKepa npuHumaeTcsa oT 45° go 120°.

7.42 TpoBepka Ha MPOYHOCTb AHKEPOB, CBAPHbIX LIBOB, COEAUHUTENbHbLIX MJIACTUH U OPYrux
CTaJIbHbIX 3JIEMEHTOB BbIMOJIHAETCA MO HOPMaM NMPOEKTUPOBAHNSA METAIJIOKOHCTPYKLNA.

7.43 B coeanHeHun, paboTalolWwem Ha CABUM, HecyLllas CNnoCcoOHOCTb HAaK/IOHHO BKJIEEHHOW CBSI3W

T .
¢ , paboTatollel Ha BbllepruBaHue (pacTsxeHne), onpenenseTcsa rno gopmyne

T.=Tcosa (71)

roe T - Hecywaa cnocobHOCTb CTEpPXKHA, paboTatoLero Ha Bbiaeprueanme (7.38);

o . yrona HakJioHa BKJIEEHHOW CBA3M K MJOCKOCTU CABUra.

7.44 B coeanHeHun, paboTaloWweM Ha CABUM, HecyLlas CNoCOOHOCTb HAK/IOHHO BKJIEEHHOW CBSI3U

T .
¢ , paboTatowenn Ha NpofaBAnBaHNe (C>KaTKe), MPOBEPSIETCS Mo hopMye

/T, =
=R, (72)

N,=Tcosa T,
roe P - COCTaB/idl0OWan pac4eTHOro ycunsimga Ha oanH CTeEPXXeHb , MH, Bbl3blBalOLWlaa B

HAaKJNIOHHbIX CTEPXXHAX HaNpsaXeHNA PacTaAXXeHn4,;

O=Tsino T
= ¢ - COCTaBAsdwLWaa TOro »e ycumnusa ¢ , Bbi3blBalOWasd B HAKJOHHLIX CTEPXXHSAX

Hanpsa>XeHn4d n3rnba;

T =F
aFha pacyeTHasa Hecywas CcnocobHOCTb OAHOro0 CTEpPXXHS MO YC/JIOBMIO MPOYHOCTM Ha
pacTtsaxeHue, MH;

Fc: ]\-I:
- naowaab ce4eHndA CTEPXKHA, ,

=2
B . pacyeTHOE CONPOTMBNEHUE PacCTAXKEHUIO apMaTypHon cTtanm ang A300 k=185 MMa v ons

A400 =373 Mna:

T
B - pacyeTHasa Hecywas CNoCOBHOCTb CTEPXKHSA Ha OAUH LIOB U3 YCN0BMSA ero paboTbl Ha n3rmo,
MH, npnHnmaeTca:



a) Npu XXecTKkoM (CBapHOM) COEAWHEHUWN BKJIEEHHOro CTEPXXHSA CO CTaJIbHOW Haknagkom wunum
aHKEpPHOW MoJI0Con:

T=55d" onsa apmatypsl A300;

T,=70d" _ ansa apmatypsl A400;

6) npn HexxecTKoM 6BONTOBOM COEANHEHNN BKJIEEHHOIO CTEPXKHSA CO CTasIbHOM HaKNaAKOoN:

Ty=40d" _ ons apmatypsl A300;

T,=50d" ona apmatypbl A400;

d - HOMWHabHbIN ANAMETP CTEPIXKHSA, M.

7.45 I‘Ip|/| onpeneneHnn 4Hmcina BKJIEEHHbIX CTep)KHeIZ ninm aHKepoB HeO6XOJJ,I/IMO Y4UTbIBaTb

. i
KO3ppUUMEHT X coBMmecTHOM paboTbl “F

- Npn oAHOM aHKepe nin ogHOM HaKJIOHHOM CTepXHe C oLHOM CTOPOHbI CTblKa U Ha ofHOM rpaHn
kp=1

’

k. =009
- NpU ABYX aHKepax WJn OBYX HAKJIOHHbIX CTEPXHAX P 7

.k =075
- Npu BoNbLUEM KOTMYECTBE aHKEPOB UK CTep)KHen =P~

7.46 Tlpn nNpPOEKTUPOBAHUM CTbIKOB WM Y3/I0B KOHCTPYKUUA HeobxoAMMO YyUYUTbIBATb
0COOEHHOCTM  KOHCTPYKTUBHOW CXeMbl. [PUHLUUNNANBHO  PAa3/IMYaloTCAa  KOHCTPYKTUBHbIE
BapMaHTbl CXKaToOW N PacTSAHYTOWN 30H CTbIKOB CXKaTo-U3rnbaemMbix 3IEMEHTOB JIOMAHOIr0 CEeYEHUS,
HanMpuMep B KapHU3HbIX y3/1ax paMm u T.4.

7.47 HakKNOHHO BKJ/IEEHHbIE CTEPXXHW pacrosiaraloTCcs B coegnHeHnsAaX Takum obpa3om, 4Tobbl B
HUX BO3HMKaNM (B OCHOBHOM) pacTdarmsatoLlime ycunms. BosHuKatoLwme rnpm 3ToM (0T passioKeHns
CUN) OKMMaLme yCuama O0JKHbl nepefaBaTbCsd Ha OpeBeCUHY COeAUHUTESIbHbIMU XKEeCTKUMU
niacTMHamMm WM cneunanbHO BKJEEHHbIMU CTEPXHAMWU C COOTBETCTBYHOLWEN MPOBEPKON
pacyeToM.

7.48 MNopaTANBOCTb COEAUHEHNI HA HaKJIOHHO BKJIEEHHbIX CTEPXXHAX cocTaBnseT 0,001 mm/KH.

7.49 CTblKM W y3/bl CKATO-, PACTAHYTO-u3rnbaembix, narmbaemblXx U pPacTAHYTbIX IJIEMEHTOB
COOPHbIX KOHCTPYKUWUIA [OJ/HKHbI  MPOBEPATbLCA pacyeToM U obecneymBaTb BoOCMpUsATME
nepepesbiBalOWMX CW, @ TakXe YCWINA, BO3HMKAalLWMX Mpu cbopke, KaHTOBKe, MepeBO3Ke,
CKNIagMpoBaHMM U MOHTaxke. [N ©KaTblX CTbIKOB 00SbLUENPOSIETHLIX  KOHCTPYKLMA,
BbIMOJIHEHHbIX C 3aMoJIHEHMEM MNoaMMepbeToHOM, HeobxoaAnMo nMpeaycMaTpuBaTb CheunasbHble
KOHCTPYKTUBHbIE peLlUeHMS CTbIKOB Ha HaKJIOHHO BKJIEEHHbIX CTEPXHAX, CNocobHble
BOCMPUHMMATb YNOMSIHYTble MOHTa)XHble Harpyskn 1 nepepesbiBatoLLIne CUbI.

CoeOlHEeHNSa Ha BKJIEEHHbIX CTaJIbHbIX Harengax

T
7.50 Pac4yeTHyl Hecyuwly cnocobHoCcTb Ha caBur ® , KH, BKJeeHHOro B [OpeBeCcuHy
LUUIMHOPNYECKOro Harens 13 CTaJibHOM apMaTypbl Nepnoanyeckoro npodpunsa (pucyHok 18) Ha

[ =6d
OZIVH LLOB COEVHEHUS 3/1EMEHTOB N3 COCHbI U enu npu raybuHe 3agenku - B HanpaB/ieHUn
yCUAMA BAOJIb BOJIOKOH CriefyeT onpenensatb no Tabnuue 23 ¢ yyetom 7.15. MakCcuMasbHbIM

T [ =8d N,
3Ha4YeHnaM ~® COOTBETCTBYeT & , T0€ HOMUHaNbHbIN AnaMeTp cTepXXHs d 1 rnybuHa 3anenku
[, cm.



7.51 B coeOMHEHUAX 3N1eMEHTOB MO Yr/iOM K BOJIOKHaM [peBeCMHbl Hecyuwas CcnocobHOCTb

. T
BKJIEEHHbIX Haresen "% onpepnenseTcd B COOTBETCTBMU C 7.14.

7.52 PaccTosiHMSE MexXAOYy OCAMU BKJIEEHHbIX Haresen npu UX paccTaHOBKe cliefAyeT NMpPUHMMaTb
S 8 5 3
BLOJIb BOJIOKOH APEBeCUHbl ~1 He MeHee % , Monepek BOJIOKOH < He MeHee % N OT KPOMKMW

5 3 . .
3/1eMeHTa -~ He MeHee dﬂ' . |_|pl/| LWiaXMaTHOWN paCCTaHOBKE Haresiem MNMHMMaJibHble€ PaCCTOAHNA
$=5234,

a) 6)

—-——__:__H :’} “ : & S .Sy & S .8
g” H “ c;;‘——:: e - (,T—": J’——— cTTe Tl
I St madiie el - ] ———)— 0 —— D ...:L...
= I I |_ -
=1 1 > 3

a— laxMaTHas paccTaHOBKa, 66— ABYXpsiiHas paccTaHOBKa
Pucynox 18 — Coenunenne Ha BKJICCHHBIX CTAJILHBIX HATEsAX

Tabnunua 23

PacyeTHasa HecyLlan
cnocobHocTb T Ha 04WH LLOB

CxeMbl coegmHeHnin| Hanpsa>KeHHoe COCToAHME CoeaNHEHNS o
cnnavymBaHusa (YCNoBHbIN Cpes),

KH

1 CuMMeTpuYyHble [a) CMATME B CPEOHUX dNIEMEeHTax 0.5¢d]
coefnHeHunsA 6) cMATME B KpalHUX 3N1IEMEHTaXxX 0.8ad,

a) CMATME BO BCEX 3JIeMeHTax paBHOM

TOJILWMHbBI, @ TakXe B bosiee TONCTbIX 0.33ed],

3/1leMeHTax 0AHOCPe3HbIX COeANHEHNI

6) cmaTue B bonee TONCTbIX CPEeAHUX

3/1IeMeHTaXx ABYXCPe3HbIX COEQNHEHNI NpKn 0.23¢4,
2 HecMMMeTpUYHbIE| < 5,
COeAUHERUR B) cMATME B BoNee TOHKUX KpanHUX 082

3/1eMeHTax npm 2033

r) cMaTue B 6osiee TOHKNX 31eMeHTax
OOHOCPEe3HbIX COeANHEHNN U B KPAaWHUX kad,
asileMeHTax npu ¢ > a > 0,35c¢

207 + 0028 3 9,71
3 CMMMeTpurYHbIe U |a) n3rnb Harens us apmaTtypbl A300 204°+002k 16 He Bonee 324
HECMMMEeTpPUYHbIE - -
coeuHeHus 6) n3rnb Harens n3 apmatypsl A400 2347002 Lo He Bonee 374

MpnMedaHnsl B Tabaumue: € - TONAWMHA CpeaHNX 3JIEMEHTOB, a TakK)XXe PaBHbIX MO TOJIWMNHE UK
6onee TONCTbIX 3/71IEMEHTOB OAHOCPE3HbIX COEAVHEHMWN; a - TONLWNHA KPaNHUX 2/1IEMEHTOB, a
Tak>Xe bosiee TOHKMX 3/IEMEHTOB OOHOCPE3HbIX COeANHEHUN; d - HOMUHAJIbHbLIN AUaMeTp

BKJIEEHHOr 0 Harens; % - OnameTp 0TBepCTUSA; BCe pa3Mepbl B CM.2 CMOTpY npuMeYdaHusa 2 - 4, 7
n 8 Kk Tabnunue 20.3 PacyeT HarefbHbIX COEAMHEHUNN Ha CKasibiBaHME NPOU3BOANTb He cnepyeT,
€CJI1 BbINOJIHATCA YC/I0OBUA PaCCTaHOBKW Haresien B COOTBETCTBUN C 7.52.

8 YKa3aHu4a no npoeKTUpoBaHUIO OepeBAHHbIX
KOHCTPYKL W



ObLwme yka3aHus

8.1 Mpn NPoeKTUPOBAHUN AepPEBSHHbLIX KOHCTPYKLUNA CnepyeT:

a) y4UTbiBaTb MPOU3BOACTBEHHbIE BO3MOXXHOCTU MPeanpuaTuin - U3roToBuTenen OepeBsHHbIX
KOHCTPYKLUWA;

6) y4nTbiBaTb BO3MOXXHOCTM TPAHCMOPTHLIX M MOHTaXHbIX CpeacTB n TpeboBaHMA AOPOXKHbIX
Cnyxo;

B) UCMNOJ/Ib30BaTb apeseCnHy C HaMMeHbLWNMKN OTXO0AaMU N NOTEPAMN,

r) npenycMmaTpmBaTb Mepbl Mo obecnevyeHMo NMPOCTPAaHCTBEHHOM >XXECTKOCTU, YCTOMYMBOCTU U
HEN3MEHSEMOCTN OTAENbHbIX KOHCTPYKUWA KU BCEro 34aHUA WIN COOPY)XEHMUS B LEesIoOM B
npouecce MOHTaXka W 3KCnayaTauuu;

0) npegycMaTpmBaTb MeponpusaTmnsa no obecnevyeHuto 4ONroBe4YHOCTU N TpebyeMbiX NoKa3saTenen
OFHECTOMKOCTU N NOXKAPHOM onacHoCcTU (Npunoxenune K).

8.2 HanpsibkeHus n pecdopmaunm B OEPEBSHHbIX KOHCTPYKLMSIX OT W3MEHEeHMs TemnepaTypbl
OPEBECUHbI, @ TakKXe OT YCYLWKU unn pasbyxaHus OpeBecuHbl BOOJIb BOJIOKOH YYUTbIBATb HE
cnepyer.

8.3 Mpun nponetax aepeBsAHHbLIX 6e3pacnopHbIX KOHCTpYKUMn 6onee 30 M ogHa M3 OonMop AOJ/KHaA
OblTb MOABUXXHOW, B TOM YUCAe C WCMNOJIb30BaHMEM aHTUMPPUKUNOHHBIX MPOKJAAOK U3
dhToponnacTa C KOIPPULMNEeHTOM TpeHnsa "pToponnacT - Hep)xasetwasa ctans" - 0,065.

8.4 [encTBue Cun TPEHUA NpU pacyeTe AepeBSHHbIX KOHCTPYKLUMIA clefyeT yYnTbiBaThb:

a) ecnnM paBHOBecue cuUcTeMbl obecnevymBaeTcs TOJIbKO TpPeHWeM Mpu YCJIOBUU MOCTOSAHHOIO
NPMXaTUSA dNeMeHTa U OTCYTCTBUN ANUHAMUYECKOW HAarpysku; npu 3TOM KO3I(MULNEHT TpeHUs
[lepeBa Nno gepeBy crenyeT NPUHUMATb PaBHbIM:

Topua no 6okoBon noBepxHocTw - 0,3;
HbokoBbIX NoBepxHocTewn - 0,2;

6) ecnn TpeHune yxypwaeT ycnoBusa paboTbl KOHCTPYKUUIA U COEAVMHEHWUNA, TO KO3IPULMEHT
TpeHuna cnepyeTt NpUHMMaTb paBHbIM 0,6.

8.5 PacyeT 3/1IeMEeHTOB 13 KPYrJblX JleCOMaTepmManoB Ha YCTOMYMBOCTb C/lefyeT Mpou3BOAUTbL MO
CeYEeHUI0, PACroIOKEHHOMY B CepeAunHe pPacyeTHOM AJINHbI 3/1IEMEHTa, @ Ha MPOYHOCTb - MO
CeYEeHUNI0 C MaKCUMaJibHbIM U3rMbatoLLNM MOMEHTOM.

8.6 TpOCTPAHCTBEHHYIO >XECTKOCTb W YCTOMYMBOCTb [OEPEBSAHHbLIX KOHCTPYKUWUIA cnepyet
obecneymBaTb MOCTAHOBKOW TFOPM3OHTaAsNIbHbIX W BeEpPTUKaJsIbHbIX CBA3EN. PaccTosHue Mexay
cBsA3eBbiMM 60KaMu cnepyeT Ha3HavyaTb 0 30 M BKAYMTenbHO. PaccTtosiHne 6onee 30 ™M
0O/HKHO 6bITb 060CHOBAHO pacyeToM.

Mo onnHe 34aHuA NonepeYHble CBA3M CieQyeT pacnosiaraTbh B MIOCKOCTU BEPXHEro nosica Ui no
BEPXY HECYLNX KOHCTPYKLWA.

B KayecTBe NOSICOB CBA3EBbIX (hepM clefyeT MCMNOoJIb30BaTb BepXHMe nosca uam BCe ceyvyeHune
HecyLwmnx KOHCTPYKLNN.

Ncnonb3oBaHme nNpogHacTuAa, YI0XKEHHOro HENOCPEeACTBEHHO MO BEePXY HECyLWMX KOHCTPYKLMIA,
B Ka4yecTBE pPaCMoOpOK W CBSA3el [0MNycKaeTcss TONIbKO MNpu  CheunasbHOM KPEernseHun wu
[OMOJIHNTENIbHOM 060CHOBaHMN B 3AaHUSAX, FAe OTCYTCTBYET XMMUYECKM arpeccuBHas cpeaa.

Mpn NCNosb30BaHMN KOCOro AOWATOro HacTusa HenocpenCTBEHHO MO KOHCTPYKLUMAM 1 NPOroHam
WA  OBOMHOINO MEPEKPECTHOrO [AO0WATOro HacTuaa MNOCTaHOBKa CBA3EM )KeCTKOCTU B
NPOCTPaAHCTBEHHOM MOKPbITUN He TpebyeTcs.

8.7 Pa3zmMep OMOPHOM YacCcTu MAUT MOKPbITUNA OOJKEH ObiTb He MeHee 5,5 cM. MANTbI NOKPbLITUNA



cnenyet npukpenndaTtb K Hecyu_|,e|7| KOHCTPpYKUUN C Ka>kaon CTOPOHbI COEAUNHEHUNAMN,
BOCNpMHUMatOWMMN yCnianma caBmra U oTpbiBa.

8.8 CTblKM p[pepeBAHHbIX PacTAHYTbIX 3JIEMEHTOB cCllefyeT OCYWeCTBASATb COBMELLEHHbIMU B
OOHOM ceYeHunn, nepekpbiBaad NX HakKlaaKaMN Ha CTaJlbHbIX UWTIMHOPUYECKNX Hareaax UJinm mMHbIX
coeanHeHnAX.

KOHCTPYKLMS CTbIKOB PacTAHYTbIX 3/1IeMEeHTOB [0JKHa obecneymBaTb OCEBYyl nepenadvy
PaCTSArMBaOLLEro YCUINS.

8.9 He cnepnyeT nNpMMeHATb Y3Jibl U CThbiIKN C COENHEHUAMU Ha CBA3AX pa3J'II/I‘-IHOIZ nonoaTJsinBoCTH,
a TaKXe CTblKW, B KOTOPbIX 4aCTb AepeBAHHbIX 3J1eMeHTOB coednHeHa HenocpedCTBEeHHO, a
4aCTb - Yepe3 NPOMeXXYTOo4YHble 3JIEMEHTbI N COeJUHEHNA.

8.10 251eMeHTbl AepEeBSAHHbLIX KOHCTPYKLUMNIA ClieayeT UeHTPUPOBaTh B y3/1ax, CTblIKaX M Ha onopax,
332 WCK/OYEeHMeM CiyyYaeB, Korga 3KCUEHTPUYHOEe COeAMHEHMe 3SJIEMEHTOB YMeHbluaeT
OENCTBYOLWMNA B pacyeTHOM cevyeHun umarunbatownmn MoMeHT. [pu Haanymm 3KCLUEHTPUCUTETA,
nocneaHnin OOJKEH YYNTbIBAaTbCA pacyeToM.

8.11 DnemMeHTbl KOHCTPYKUWUIA A0/HKHbI OblTb CTAHYTbI 60nTaMy WAM WNWIbKAMU B y31ax WU
CTblKaX, @ COCTaBHble 3JIEMEHTbI Ha NOAAT/MBbLIX COEANHEHUSAX AO/DKHbI ObITb CTAHYTbHI U MEXAy
y3/laMWU WX COeAuHEeHbl C MOMOLLbI BKJIEEHHbIX CTep)XHel. Yucno 60aTOB wamM wnunek
onpenenseTcs pacieToM, HO He MeHee ABYX B Y3J1€ NN CThIKE.

B coeguHeHMAX Ha UWIMHOPUYECKUX Harenax OOJIXKHO OblTb MNOCTaB/IEHO He MeHee Tpex
CTS>XKHbIX BONTOB C KaXkaon CTOPOHbI CThbIKa.

OunameTp CTAXKHbIX 6OJ'ITOBd5 cnepgyeTt NpuHUMaTb MO pacyeTy, HO He MeHee 12 mMm. LLanbebl
CTSOKHbIX 60ONTOB [OJ/IKHbI MMETb pa3Mep CTOPOH WAM OUaMeTp He MeHee 3% N TOJNIWNHY He
MeHee 0,254 .

8.12 Tnowajb NOMepeyHoro ce4YeHUss HeTTO [OepeBAHHbIX 3JIeMEHTOB CKBO3HbIX HecyLlunx

KOHCTPYKLMI [0JSIKHa 6biTb He MeHee 50 ™ | a TakxKe He MeHee 0,5 NMoIHOW NOWAAN CeYeHUs
OpyTTO NpM CUMMeTpUYHOM ocnabneHunn.

8.13 PacyeT pOepeBAHHbIX KOHCTPYKLWUA Ha CENCMUYECKMe Harpyskm cnepgyet npousBoouTb B
cootBeTcTBUKM ¢ CI1 14.13330.

B Kapkacax OAHO3Ta)KHbiX 6onbllenponeTHbIX 3daHMn (Npu nposeTax bonee 24 M) cnepyet
NCMoJib30BaTb NPEUMYLLLECTBEHHO CTaTUYECKM ONpeaesnMble KOHCTPYKLUN.

B wapHMpHbIX y3/ax Heobxoammo obecrnevymBaTb BO3MOXXHOCTb WX MoBOpoTa 6e3 nosiBreHus
NOMOJIHUTENIbHbIX BHYTPEHHUX YCUITNIA.

Mpyn MNPOEKTUPOBAHMN KJIEEHbIX [epPeBsIHHbIX KOHCTPYKUWUIM crenyeT npeaycMaTpuBaThb

MeponpunaTnA, npenoTepaljaouine CKallbiBaHNe OopeBeCuHbI (HaanlMep, apMunpoBaHune
hpeBeCHbl BKJ1IeeHHbIMN CTep)KHFIMI/I).

8.14 [Ins KNeeHbIX KOHCTPYKUNIA NepeMeHHOro Ce4eHns Ha CKOLLUEHHbIX KpOMKax nog yrsiom P«
HanpaB/ieHNI0O BOJIOKOH CJliefyeT Y4YuUTbiBaTb LOMOJIHUTEJNIbHbIE HaMNpPs>KeHWs Ha nJaollafkax,
napasinesnbHblX BOIOKHaM ApPEeBECUHbI:

At=c tgp - (73)

Ao g =A0)=0ytg" p (74)

d, o
roe 0 . Hanpsa>XeHn4d, nencTeyrouine sAoJib BOJIOKOH OpeBECUHDbI;

I?} -yrona mexay JINHNEN CKoCa " HarnpasiaeHnemM BOJIOKOH ApeBECUHbI.



[MporoHbl, obpeleTkn n HaCTUNbI

8.15 MporoHbl, 0bpeLLeTKn, HaCTWUIbl U Apyrve nrnbaemble 3IeMeHTbI C/lefyeT PacCYnTbIBaTb Mo
ABYM MpefesibHbIM COCTOSIHUAM Ha MPOYHOCTb M Npornb. 3HavyeHUs MakCuMasibHbIX NMpornbos
[O/DKHbI OblTb He Bblle YyKasaHHbIX B Tabnuue 19. Ona MexAYy3Ta)kKHbIX MEepPeKkpbITUi
HeobxoANMO AOMNOSTHUTENbHO BbIMOJMIHATL pacyeT Ha 3bI6KOCTb.

8.16 HacTunbl 1 obpelleTKn Nojg KPOBO ClelyeT PacCYMThbiBaTb Ha cledyloliye coveTaHus
HarpysoK:

a) NOCTOAHHasA U BpeMeHHaaA OT CHera (pacqu Ha NMPO4YHOCTb " I'IpOFI/I6);

6) nocTosiHHasa u BpeMeHHaaA OT COCpeaNOTOHYEHHOIo rpy3a 1 kH C YMHOXeHNneM nocnegHero Ha

G
Koa(hpumuneHT neperpyskm n = 1,2 n y4eToM KoappuumneHTa ycioBus paboTbl corjlacHo nos.
1 Tabnnubl 8 (pacyeT TONbKO Ha NMPOYHOCTbL).

Mpn CNAOWHOM HacTuae UAN NPU Pa3peXXeHHOM HacTuIe C PacCTOSSHMEM MeXAY OCAMU OO0COK
nnn 6pyckos He 6onee 150 MM HarpysKy OT COCPedOTOYEHHOro rpysa cneayeTt rnepenasaTb Ha
ABe [0CKW unu aBa bpycka, a npu pacctoaHum 6onee 150 MM - Ha oA4HY AOCKY nnu 6pycok. Mpu
OBOVHOM HacTune (paboyem w©n 3aWWUTHOM, HanpaBJeHHOM o4 YyriomMm K paboyemy)
COCPEeAOTOYEHHBIN FPy3 CrieayeT pacnpenensaTb Ha wnpuHy 500 mm paboyero HacTuna.

CocTaBHble DanKu

8.17 CocTaBHbIM 6GankaM Ha NoAaT/IMBbIX CBA3AX clefyeT NpuaaBaTb CTPOUTENbHLIA NOAbEM
nytem Bbirmba 371E€MEHTOB A0 MNOCTAHOBKU CBA3EN. BennymHy cTpouTenbHOro noabemMa (6e3
yyeTa nocnegytouiero pacnpsamneHnsa 6ankmn) cnengyeT NpMHUMaTb yBEIMYEHHOW B NOATOpa pasa,
Mo CpaBHEHMIO C Mpornbom cocTaBHoOM Banku Nod pacy4eTHOM Harpy3KOoWn.

8.18 bpycyaTble 1 KJleeHble AepeBsHHbIE COCTaBHble Bankn cnepyeT cniaydnBaTb He Bosee 4yeMm
13 Tpex 6pyCcbeB C MOMOLLbI NNACTUHYATLIX Harenen, M3MM NAn HakJIOHHO BKJIEEHHbIX CTEP)KHEN.

CocTaBHble Hankun 13 OOCOK C/ieayeT CrJlaynBaTh C MOMOLLbIO rBO3Aen, Wwypynos, M3M un ap.

8.19 PacyeT Ha NPOYHOCTb COCTaBHbIX 6aNoK cnengyeT BeCTU, PYKOBOACTBYSACH MOJIOXKEHUs MM 6.9
no6.11.

8.20 lMpormnb cocTaBHbIX 6anokK KakK CO CTPOUTENbHLIM MoAbeMoM, Tak n 6e3 Hero cneayeTt
onpenensaTb Mo npaBuiaM CTPOUTENbLHON MEXaHUKWN KaK O/15 LefibHbiX Bafok Takoro e cevyeHus,

i
HO C BBeleHMeM KO3(pPULMEHTa ¥ K MOMEHTY MWHEepLun MonepevyHoro cevyeHums 6Gankuy,
YYUTBIBAOLLLEr0 NOAAT/IMBOCTbL TOrO UM UHOMO BUAa coeanHeHuns (Tabauua 16).

8.21 B cocTaBHbix 6ankax Ha HAKJIOHHO BKIJIEEHHbIX CTEep>XXHAX, nocneaHne OOJIKHbI
YCTaHaB/INBaTbCA Tak, 4yTO6bl B HUX BO3HUKaIN pacTarmeaowme ycmnusa. CTepXHU cnepyet

o,

BKJ1IeMBaTb NOA4 yrJjom , PaBHbIM 25°-50° K NJIOCKOCTU CrJlav4nBaHUS.

T
Hecywas cnocobHOCTb HAaKIOHHO BKJIEEHHOIN0 CTEPXKHA KakK CBA3W CABWUra ~“ onpepenseTtcs no
dopmyne

T =Tcosa, (75)

roe T - Hecywasa cnoCcobHOCTb CTEPXXHS, onpenesniéHHas B COOTBETCTBUM C 7.37.

S
PaccTtoaHune (war) MeX Yy BKJIEEHHbIMU CTEPXXHAMU ¢ NO0JIKHO YOOBNETBOPATb YCJIOBUIO

AMET Lo /S  (46)



AM 5
rge ¢ - pacyeTHasa pa3Huua |/|3rV|63|'OLlJ,V|X MOMEHTOB B Ha4aJle N B KOHLe y4aCTKa o Mexay

BKJIeeHHbIMU CBA3AMMU;
oo
- CTaTUYECKUN MOMEHT 6pyTTO B€TBU COCTaBHOIo a3JieMeHTa OTHOCUTEJIbHO He|7|Tpaan0|7| ocny,

I - .
% - MOMEHT nHepunn 6pyTTO rnoriepe4yHoro ced4eHna aneMmeHTa OTHOCUTEJIbHO HEUTPAJIbHOWN OCI.

basky 13 UesibHOM N KeeHOoW APpeBECUHbI

8.22 bankm cnepgyeT paccyMTbiBaTb MO [ABYM MNpefesibHbiIM COCTOSIHUAM Ha MPOYHOCTb,
YCTONYMBOCTb MJIOCKOW hopMbl AehOpMMpPOBaHUS 1 Nporub.

8.23 lMoape3ka Ha ornope B PaCTAHYTOW 30HEe AepeBSAHHbIX M3rnbaembix 37€MeHTOB rybuHon
az0.25h ponyckaeTcs npw yciosum:
MMNa, (77)

raoe A - onopHasi peakumsi OT pacyeTHOM HarpysKu;
b 1 h - WnprHa 1 BbICOTa NONEpPeYHOro ceyeHns anemeHTa 6e3 noapesKu.

OnnHa onopHOM naowankn noapeskn ¢ Ao/MKHa 6biTb He Bonblie BbICOThI ceyeHusa h, a anuvHa

5]

CKOLLUEHHOM YacTu noape3kn ' - He MeHee AByX raybuH a (pucyHok 19).

B cnyyae ecnm HEBO3MOXXHO BbIMOJIHUTb CKOLLUEHHYI noape3ky unm rnybnHa ee npesBbillaeT
0,25h, Heobxooumo ycuneHue 30HblI MNOAPE3KU. YCUNEHME MNPOU3BOAUTCHA BKJIEMBAHMEM
nonepeyHbix (NepneHauKynsspHO BOJIOKHAM) W HaKJOHHbIX (nog yraoMm 45° K BOJIOKHaM)
cTep>xHen (pucyHok 20).

InvHa nonepeyHbIX CTEP)XXHEN O0/KHA YA0BIETBOPATL YCI0BUIO

24502071 (7q,

!

roe ? - pacyeTHasa OJINHA CTEPXKHS;

q=a-30 (rny6buHa noapesku MnHyc 30 MM Ha HEMpPOKAEen).

‘“ =

il AN\

Pucynox 19 — Ckoulennas nogpe3ska KoHUa 6aaKH
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Pucynok 20 — Ycunenue nope3ky Ha KOHLE Daakn

PacyeT cCTepXxHein MNPOM3BOAUTCA C Y4YeTOM TOro, 4YTO BCe pacTaArnsBalollee ycuaune
BOCMPUHMMAETCA MOMNEePEeYHO BKJIEEHHbIMU CTEPXKHAMU. HaKJIOHHbIE CTEPXXHWU BOCMPUHUMAIOT
COBUraloLLIne YCUINS B 30HE TPeLuHbl U CHUXAIT KacaTesibHble Hanps>XeHUs Ha NPUornopHOM
yyacTke.

PaccTtosiHne oT Topua noape3kn [O/MKHO ObiTb 80 - 120 MM (120 MM ONnsa KOHCTPyKUUA,
3KCMNJlyaTUPYEMbIX Ha OTKPbLITOM BO34YyXe).

Ona oByx nonepeyHo BKJIEEHHbIX CTep)KHeVI OOJI>DKHO BbIMOJIHATLCA yCnoBUue

T=0T74alh (79)

roe T - Hecywas cnocobHoOCTb rnonepeyHo BKJIEEHHOro CTEPXXHH, onpenesieHHas no 7.38 npwu

b5 |

A - onopHasa peakuus;
h - BbicOTa ceyeHunsa 6e3 yyeTa noapesku;
a - rnybuHa nogpesku.

015 HAKJIOHHO BKJIEEHHOIO CTEPXXHA O0JIXXHO BbIMOJIHATLCHA YC/I0BUE

T225_ia:[h—a}.-"'ﬂ (80)

roe T - Hecywas cnocobHOCTb NONEPEYHO BKJIEEHHOI O CTEPXXHS, onpeaesieHHas no 7.38, yCN0OBHO
MPUHUMas YpoBEHb MJowankm onmpaHmnsa 3a MecTonosioXKeHne LWBea CrnaadvymBaHums.

8.24 KneeHbiM HaskaM C LUAPHUPHbLIM OMNUPAHUEM N MPAMOJSIMHENHONW HUMXXHEWN FpaHblo cnepyeT
npuaaBaTb CTPOUTENbHbLIA NoAbeM, paBHbin 1/200 nponeTa. B kneeHbix 6ankax [onyckaeTcs
coyeTaTb ApEeBeCcUHy ABYX COPTOB, UCMOJIb3ys B KpalHUX 30Hax Ha 0,17 BbICOTbI MOMEPEYHOro

cevyeHuns bosiee BbICOKUI COPT, MO KOTOPOMY Ha3HA4YaloT PacYeTHbIe CONMPOTUBJIEHUS (R“ ).

8.25 MHyTOoKNeeHble 6ankm C NOCTOAHHOW UM NEPEMEHHON BbICOTOW MOMEPeYHOro ce4eHnus MoryT
OblITb KaK ABYCKATHbIMU, TaK U C BEPXHEN rPaHblo MOJIOXKUTENBLHOM U OTPULLATEIbHON KPUBU3HDI
oT 10% [0 20%.

OnHa 13 onop B Takux 6ankax, He3aBUCMMO OT MpoJsieTa, A0JHKHa ObiTb MOABMXXHOW BO
n3bexxaHne BO3HUKHOBEHUNSA pacnopa.

Mpn pacyeTe rHyTOKJEEeHbIX 6anok Ha MPO4YHOCTb, KPOME MNMpoBEePKN KpaeBbiX TaHreHunaiabHbIX
HOPMaJlbHbIX Hal'lpﬂ)KeHVIVI, Heobxoanma npoBepkKa MaKCMMaJibHbIX paAUaJibHbIX PaCTArnBatoLLnNXx

. Or, . o
Hanps>XeHum ™&  NeNCTBYIOLWMX MOMepeK BOJIOKOH JApeBeCUHbl, B COOTBETCTBUM C
TpeboBaHusaMM 6.13.



8.26 [1ByCcKaTHble rHyTOKJ/IeeHble Bankn peKoOMeHAYITCS K NPpUMEHeHMo Npn yknoHax go 20%. B
OAHOCKATHbIX U OBYCKaTHbIX Basikax nepeMeHHOro ce4yeHns cnepyeT y4uTbiBaTb BNAHUE CKaTa
Ha Hanps>XeHus nirnba napannienbHO NOBEPXHOCTN.

B cnyyae korpga BOJIOKHa ApeBeCUHbl NapasfiesibHbl 0OHOW 13 NoBepXHoCTel 6anku 1 yron ckaTta

a=10° (pncyHok 21), HanpsXeHuna nsrnba B KpanMHUX BOJIOKHaX, NapajifiesibHbIX MOBEPXHOCTH,
cnepyet onpepnensaTb no popmyne

o= 1+tg )M/, <R, (81)

a Ha CKATHOW NOBEPXHOCTM - Mo opmyJie

6, =l 1-4te’ o) M/ W, <R
, (82)

R
roe &% - pac4eTHOE conpoTmeneHne apeBeCnHbl COKaTUo rnoa yrsjiom o K Harnpae1eHNO BOJIOKOH,

onpegnensemoe no gopmyne (5).

d! Con

h ) ‘;";’2

O»

Pucynok 21 — OpgHockaTHas 0anka

8.27 MNosica kneeHbix 6anokK C NAOCKON haHEepPHON CTEHKOW CrieAyeT BbIMNOHATL N3 BEPTUKAJIbHO
rMocTaBJ/IeHHbIX csioeB (0ocok). B mosicax 6anok kKopobyaToro cevyeHUss 4OMNYCKAETCHA MPUMEHATb
ropusoHTasibHOE pacnosioXXeHne cnoes. Ecnn BbicoTa nosicoB npesbiwaeT 100 MM, B HUX cnepyeT
npeaycMaTpmBaTb FOPU30HTaJIbHbIE MPOMNJbl CO CTOPOHbI CTEHOK.

Onsa cTeHoK 6anok OO/KHbI NMPUMEHATLCSA BOAOCTOMKaa aHepa uam LVL TonwmHom He meHee 8
MM.

bankym KOMMNO3UTHOINo ce4yeHns

8.28 bankn KOMMO3MTHOIr0 CeYeHUs ABNSAIOTCA COCTaBHbIMU N BKJOYAOT AepeBsHHble pebpa ¢
BKJIEEHHbIMU aHKepaMn N MOHOJINTHYIO Xene306eTOHHY0 NANTY (PUCYHOK 22).
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a — obwuii BUL; 6 — NONepevHOE CeUEHHE; § — reOMETPHUECKHE XapaKTEPUCTHKH ITONIEPEHHOrO CEYEHMS:
2 — OnopHast 30Ha 6anku

Pucynok 22 — banka KOMIO3MTHOIO ceyeHust

8.29 M3rnbatowme MOMEHTbI, YCUINS N HAMpPsSXXEHUS B /IEMEHTaxX KOMMO3UTHOM 6ankn cnepyer,
B obLieM cnyvae, onpenenaTb CYMMUPOBAHNEM CUJIOBbIX (PaKTOPOB, BO3HUKAIOLLUX Ha Pa3sINYHbIX
cTaauax wn 3Tanax paboTbl, COOTBETCTBYMOLINX YCJNOBUAM BO3BEAEHUS W  3arpy>xeHus
KOHCTPYKLUMW.

Ons HaxoXaeHus u3rnbawlinx MOMEHTOB, CABUralOLWMX W OTPbIBAOLWMUX YCUIUA MeXay
xene3obeToHOM W AepeBOM, BHYTPEHHUX HaMpsKeHWn, a TakxXe npu onpeneneHnn obuimx
nedopMauunn pabota 6eToHa NpUHUMAETCS, KakK NPaBuIo, yNpyron, HeE3aBUCUMO OT BEJINYUHLI U
3HaKa Hanpsb>keHuin B 6eToHe. Mpu 3ToM, B HEOOXOAUMBIX CJlyYasiX YYUTbIBAETCS MON3YyYecTb
beToHa.

8.30 B pacyeTax KOMMO3UTHbIX 6anok, BbIMOJHAEMbIX B MNPeAnosIOKEeHUN yrnpyron paboThbl
B6eToHa, cnefgyeT UCMONbL30BaTb KOIPPULMEHTHI NMPUBEAEHNS M K ApPEeBEeCUHE reoMeTpuyecKunx
XapaKTEPUCTUK MOMNEPEeYHbIX CeYEHNN 3TUX basnok

b1
m=—_

E , (83)
E,
roe “ -moaynb gedopMaunm cxatoro 6eToHa;

E . MOAY/JIb YNPYrocTU ApeBeCUHbl BAOJIb BOJIOKOH.

BbicoTa aepeBsHHOro pebpa NpuHMMaeTCs paBHOWN:
(1/15-1/25)I1 - pna pa3pe3Hbix 6anok;

(1/20-1/30)I - pna Hepa3pe3Hbix 6anok, rae | - nponet 6anok.

TonwmHa xene3obeToHHON NANTLI NPpUHMUMaeTcsa paBHon 80 - 150 MM. Yron Hak/loHa BKJIEEHHbIX
arkepos #=30—45°

PaccTosiHUA MeXay OCSIMU BKJIEEHHbIX aHKEpPOB BAOJ/Ib BOJIOKOH (CM. PUCYHOK 22) crneayet
NPUHUMaTb HE MEHee:



PaccTtosiHne ot ocu aHKepa A0 Topua Nno HamnpaB/eHNKO BOJIOKOH CieayeT NpuHNMMaTb HE MEHee
5d.

PaccToaHmnsa B HanpaeaeHUN rnonepek BOJIOKOH cneayeT NpuHUMaTh:

5=3d
< - Mexxay oCAMUN aHKepPOB,;

S;=2d
? , HO He MeHee 30 MM - OT OCW aHKepa [0 KPOMKMU.

8.31 PacyeT BepeTcsa B ABe CTaguu:
1-a ctaoun4d - pacdeT aepeBsHHOro pebpa Ha BecC xene306eToHHON NANThI;
2-9 cTagua - pacyeT Ha NOCTOSAHHbIE N BPEMEHHbIE Harpy3Ku.

8.32 Hanps»>XeHunsa no HUXHEN rpaHn aepessiHHOro pebpa nposepstoT no gopmyne

O2p=Op1 T O =Ry . (84)

roe P - Hanps»xkeHue B pebpe Ha NepBoW CTaauu;

P - Hanps>keHue B pebpe Ha BTOPOW CTaauu;

M, Ny .
I - u3rmnbaroLwmin MOMEHT OT Beca »esie306eTOHHON MANTHI;

A, . . .
< - n3rmbarowmm MOMEHT OT pacY4eTHON Harpy3kun (Kpome Beca »enes3obeToOHHON NANTbI);

W
IF - MOMEHT COMPOTMBAEHNA OepeBsSHHOIro pebpa;

hp

yo. MOMEHT COMpoTuMBJIEHNA KOMMNO3NTHOIoO ce4eHnd, npmnBeaeHHOro K gpesecumHe,;

H"np=

Yy - pPacCTOAAHWE OT HENTPaJIbHON OCU MPUBEAEHHOIO CEY4EHUS MO HMXXHEN FpaHn banku.
8.33 Hanps»>xeHunsa no BepxHen rpaHn xene3zobeToHHON NANTLI NPOBEPSAIOT No hopmyne

5=04/ Wy <Ry oo

I7,
roe %" - MOMEHT COMNPOTUBEHUA KOMMNO3NTHOIMO Ce4eHns, NPMBEAEHHOr 0 K 6eTOHy;

R,
? - pacyeTHoe conpoTuBeHne BeToHa 0CEBOMY CXKATUIO.

8.34 PacyeTHas wupuHa xene3zobeToHHOW MAUTbI NPUHUMAETCA PaBHOW PACCTOAHUID MexAay
pebpamun, Ho He 6onee 1/6 nponeTa. MNpu ToNWMHE MANTLI MeHee 1/10 BbICOTbI KOMMO3UTHOM
6ankun, pacyeTHasa WMpUHa CBeCa NpnHUMaeTcsa He 6onee 6-KpaTHOM TOALWMHbI MAUTI.

8.35 TpebyeMoe 4ncno aHKEPOB oNpenensaeTcs N3 pacyeTta Ha COBUI MO MJIOCKOCTU CKajlbiBaHUSA
nanTbl n pebep.

Hecyulasa cnocobHOCTbL OJIHOrO aHKepa Ha CABUr onpepaenseTcs no gopmyse

T=FRcoso+ 1004° |..r’RE? sina
, (86)



F
roe” ¢ - nnowanb NonepevyHoro CeYeHUs aHKepa;

R
9 - pacyeTHOEe ConpoTUBJIEHMNE MaTepunala aHKepa Ha pacTaXeHue;

d - HOMUHaNbHbLIA ANaMeTp aHKepa;

R.
5 - pacyeTHoe conpoTuBneHne BeToHa Ha oceBoe CKaTue (MpU3MeHHas NPOYHOCTL).

PepMbl

8.36 PacyeT depM C pa3pe3HbiIMXA M Hepaspe3HbIMM MNosAcaMu csefgyeT MnpoM3BoAUTb MO
neopMNUpPoOBaHHON CxeMe C y4YeToM noAaT/IMBOCTU Y3/0BbIX coeguHeHun. B depmax ¢
Hepa3pe3HbIMU NOsICaMN OCEBbIE YCUINA B 3/1IEMEHTaxX U NepeMeLleHns A0NyCKaeTca onpeaens b
B MPennosIOKEHNN LWAaPHUPHbIX Y3/10B.

depMbl cnegyeT MPOeKTUPoBaTb CO CTPOUTesIbHbIM nogbeMoM He MeHee 1/200 nponeTa,
OCYLLLeCTB/ISEMbIM B KJIEEHbIX KOHCTPYKLUMAX MyTeM Bbirnba no BEPXHEMY N HVXKHEMY MOSICaM.

8.37 PacyeTHyl0 AJINHY CXKATbIX 31€MEHTOB (hepM Mpu pacyeTe MX Ha YCTONYUBOCTb B MJIOCKOCTM
hepmbl cnepyeT NpUHUMaTb PaBHOW PACCTOSHUIO MeXAYy LEeHTpaMu Y3/10B, a U3 MJIOCKOCTU -
MeXAay TOYKaMu 3aKpenieHunst nx n3 niaocKoCcTMu.

8.38 dnemMeHTHl peweTKn epM crenyeT LeHTpUpoBaTb B y3sax. B csyvyae HeLeHTpUpPOBaHHbIX
y310B (hepM cnepyeT yuuTbiBaTb BO3HMKAlOWME B 3neMeHTax umirnbawuwme MoMeHTbl. CTbiKK
CKaTbIX MNOSICOB (hepM cnenyeT pacnonaraTb B y3sax wanm BOAM3N y3710B, 3aKpenieHHbIX OT
BbIX0A4a U3 MJOCKOCTU hepM.

OcobeHHOCTN NPOEKTUPOBAHUSA JINH30006pPa3HbIX
hbepM Ha BKJIEEHHbIX CBA3AX

8.39 ®epmbl MOryT ObiTb COOPHLIMW W3 KJIEEHOW AOpeBECUHbI WUAM MeTannoaepeBsAHHbIMU C
HWKHUM MOACOM U JeTanaMu pelweTkn mn3 ctann. ®epmbl pasinydarT N0 BUOY COMNPS>XKeHUs
BEPXHEro n HUXHero nosicos. Ha pncyHke 23 nokasaHa CXeMa C XXeCTKUM Y3J1I0M COMPSXKeHUs.

BbicoTa pepMbl B cepeanHe nposieta: (1/9)L < H < (1/6)L;

PekoMmeHayeMble NposieTbl Takux pepm coctasnsaoT 18 - 100 m.

e
A - = 74
L=18-100 m L

L L=18-60 x L

Pucynox 23 — Cxembt THH3000pasHBIX depm

8.40 DneMeHTbl peweTkU crnepgyeT pacnosarate nog yriom 30°-60° Kk BepTukanun. KpenieHue
pelleTKM K Nosicam ciefyeT OCYLLeCTBAATb NPy NMOMOLLM Haresnem nian Ha BKJEEHHbIX CTEePXXHSAX.
PacyeT n KOHCTpyupoBaHue cnenyeT BbINOJIHATL cornacHo 7.30-7.46.



8.41 OnopHble y31bl JNUH3006pa3HbIX depM aBNAIOTCA Hambonee Harpy>XeHHbIMU 1
OTBETCTBEHHbIMU. [1pU XKECTKOM COMPSAXKXEHUU MOSACOB UX CleAyeT MNPOeKTUPOBaTb Ha HAKJIOHHO
BKJIEEHHbIX CTEPXKHAX (PUCYHOK 24).

YWCII0 BKJIEEHHBIX CTEPXKHEN & onpenensieTcs no hopMmyre

p{::h;_.-’ﬂcc_pcosu (87)

-

roe” ¢ - ycnnme coBura no njaoCKOCTU CriJlav4mMBaHUAa BepxXHEro h HN>XHero nosdcoB;

T - Hecywasa cnoCobHOCTb BKJIEEHHOI0 CTepP>XHA (CM. 7.38);

% - yron Hak/IOHa CTePXKHEl K MNJI0CKOCTU CrlaYnBaHns, HasHavyaeMbln B npegesax 30°-50°;

k -
P - KO3(hPULUMNEHT COBMECTHOCTM PaboTbl BKNEEHHbIX CBA3EN.

y .k 7 5
Mpn paBHOMEpPHON pacCTaHOBKe cBA3en “F ° , Npun pacctaHoBke He MeHee 30% KpanHUx K
. . k =085
onope CBfA3en B BUAe OBYX BKJIEEHHbIX CTEPXKHEN NO WNPUHe cevyeHnsa *F  °

8.42 MNnowankKy crjadnBaHns BEPXHEro U HUXHEro nosicosB cienyeT MnpoBepATb Ha CMATUE Mog,
yrnom ¥ K BonokHam no dopmysie

G y™ V' COS |3{ E;”C} +N tgo/ ( nbsk p) <Ry
, (88)

roe V - BepTuUKasibHasa onopHas peakuus;

B - Yros HaksioHa nJoCKoCTu CnjiaavdynBaHnNA BEPXHEro N HUXXKHEro nosacoB K rOpn30oHTY;

b - WnpuHa ceveHns hepmbl;
5 o
I - Wwar BKNeeHHbIX CBA3EN;

R \
SLY - pacyeTHOe COMPOTUBJIIEHNE OPEeBeCcuMHbl CMATUIO Mo yriom | K BOSIOKHaM, onpegensemoe
no popmyne (2);

T - 6onbwunin ns yrnoB HaKJ/iIOHa MJIOCKOCTWU ChnjladnBaHMA K BOJIOKHaM BeEPXHEro n HUXHero
noscos.

Ecnn ycnoesme He BbINOJHSAETCHA, CcnefyeT yBeNMYUTb Lwwar cBA3ENn nUnu YCNINTb ApeBECUHY
CTEep>XHAMW, BKJ1IeeHHbIMN nepneHanKyaapHO NJ0OCKOCTU CriJlavdnBaHNA.

y 5.
LLlar BKIEEHHbIX CTEPXKHEeR ycunenus ¥ cnepgyeT onpenenaTs no opmMyne

51::=T"':[b(%‘?F_R“”)] , (89)

roe T - Hecywas cnocobHOCTb BKJIEEHHOIO CTEPXXHS ycuneHumsa (cm. 7.38).

8.43 C6opHble hepMbl MOFyT COCTOATb U3 HECKOJIbKMX OTMNpPaBOYHbIX MapoK. PacrnosioXxeHwne
YKPYNHUTENbHbIX  Y310B CregyeT onpefenatb  TPaHCMOPTHbLIMU U TEXHOJIOrMYeCKUMun
TpeboBaHnaAMN. B HMXXHEM nosice cnenyeT pacnonaraTb MUHMMANIbHO BO3MOXHOE KOJINYECTBO
CTbIKOB.
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Pucynok 24 — Cxema onopHoro ysJa JaH3000pasuoii gpepmpl
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8.44 CTblkM BepxHero rosca crefyeT KOHCTPyUpoBaTb C rnepefadvyen oCeBbIX YCUUW Ha TOpLbl
3/1IeMeHTOB nocpencTtsomMm nonmmepbetoHa, obecneymBalowero paBHOMEpPHOEe pacnpepeneHuve
HanMps>XeHW No BbICOTE MNMornepeyHoro cevyeHus.

8.45 PacTsiHYyTble N CKaTble CTbIKM MOSACOB O0JKHbl OblTb pacCYMTaHbl HA MOHTaXKHble yCUaUA
npu KaHToBKe W noabeme depMm. OHU [O0/KHbI 06/1afgaTbh OOCTAaTOYHOM >KECTKOCTbI U3
NJIOCKOCTU 1 BOCMIPUHMMATb YCUANa obpaTHOro 3Haka.

8.46 PacyeT (hepMbl HEOOXOANMMO OCYLLECTBAATL C YH4€TOM Ceaytowmx ocobeHHoCTen:

a) ycmnusa B nodcax cnenyeTt onpenenaTb M3 YyC/NOBUA UX HepaspesHOCTU; cnenyeT y4YuTbiBaTb
n3rmnbatouwme MOMeHThI, BO3HMKaOLWMNE B OMOpPHbLIX Y3J1aX, BbIMOJIHEHHbLIX Ha HAaKJIOHHO BKJ1IEEHHbIX
CBA3AX;

6) ycnnusa B pelueTke A0OMNYyCKaeTca onpefenaTb U3 yCNOBUA LUAPHUPHbBIX Y3/10B COMPsSKeHUs ee
3/1IEMEHTOB C NOsACaMWu.

OcobeHHOCTN NPOEKTNPOBAHUA AO0LWATbLIX hepMm
C coegnHeHnAMM B y3nax Ha M3T1

8.47 [owaTble hepMbl C COEAUHEHUSAMMN B Y3/1axX Ha MeTannm4yeckux 3ybyaTbix naactmHax (M3M1)
npumMmeHaT B 3daHumax Il n Ill knaccoB OTBETCTBEHHOCTU (CM. npunoxeHue ) V cTeneHu
OFHEeCTOMKOCTUN. PepMbl N3rOTaBINBAKOT U3 APEBECUHbI XBOWMHLIX Nopohd wupuHon ot 100 go 200
MM, TonwmnHom ot 40 o 70 MMm.

8.48 PacyeTHasa cxema epM npegnosiaraeT WApPHUPHOE 3aKpersieHne 3J1EMEHTOB pelleTKn K
Hepa3pe3HbIM noscaM. CTbIKOBaHME [AOCOK MOSACOB MO AJIMHE - WapHUPHOe, BHE 30Hbl Y3/10B
KpenJeHus peLlleTKu.

8.49 BbICOTY (hepM pekoMeHAyeTcs npuHuMaTb He MeHee 1/5 nponeTa. Npu MeHbLUen BbICOTE
hepm pacyeT HeobXO0AMMO NPOU3BOAUTL C YY4ETOM JIMHENHOW MOAAT/INBOCTU CTEPXKHEN B y3Nnax.
Mpn 3ToM B pacyeTe ciaefyeT Y4YUTbIBaTb, YTO MNPU YCUAMAX, COOTBETCTBYHOLWMUX pacHeTHOWU
HecyLien cnocobHOCTM coeanHeHnn, aedopMaunm CTEPXKHEN B y31ax cocTasnsaoT 1,5 mm.

8.50 MNosica epM paccHMTbIBAOT KaK CXKaTo-usrnbaemble 1 pacTaHYTO-U3rnbaemMble 31eMeHTbI.
DNeMeHTbl peleTKM [OMNYyCKaeTCss pPacCMaTpMBaTb KaK LEHTPasbHO-CXXaTble U LEeHTPasbHO-
pacTsHyTble. OcnabneHne ceveHns rHe3gamm ot 3ybbeB M3 He y4ynTbiBaeTCS.

8.51 PacyeTHas Hecywas cnocobHoCTb coeguHeHun Ha M3l 3aBUCUMT OT TuMNa MNAacTUH C
3ajaHHON reomeTpuen 3ybbeB. BoicoTa 3ybbeB pekoMeHayeTcs He 6onee 12-KpaTHOW TONLMHbI



NAacTUHbL. TONWMHA CTajJlbHOM MJACTUHLI cocTaBaseT oT 1 go 2 MM. PacyeTHas Hecylias
CNocobHOCTb coeauHeHUlt R onpegenseTca nNo pe3ynabTaTaM  UCNbITaHUM o0b6pa3uoB ¢

KOHKPEeTHbLIMU Tunamu M3M Ha 1 ™ noBepXHOCTU MNACTWHbI, B 3aBUCUMOCTMW OT yrna Hak/oHa
OCY MAACTUHbI K AeNCTBYyolWeMyY ycuamio ¢ 1 oT yrna Hak/joHa oCy MAaCcTUHbLI K HanpaB/eHUto
BOJIOKOH ApeBecuHbl P .

Bcnencteme pasnmyHon nepdopaumy nAacTUH Mpu BbILWITaMrnoBke 3y6beB pasHoi opMbl

pacyeTHble XxapakKTepucTuk M3 Npu pacTs>KeHUN Bou cpese Ry npu pas/INYHOM HanpaBAeHUn
ycunus K ocu nnactuH ® onpepenstoTcs No pesysibTaTaM UCMbITaHUn 06pa3LoB.

8.52 YcnoBue NpoyHOCTM coeanHEeHNN

N=<R2F (90)

roe N - HopMasibHOe yCuane B CTePXXHE;

R - pacyeTHas HecyLlas CNoCoBHOCTb CoefMHeHNs Ha 1 M ;

F - pacyeTHaa nnowadb NoBepxHOCTU M3I1 € 04HON CTOPOHLI CThiKa, onpenensemMas 3a Bbl4eTOM
naowangen y4acTKoB MJacTUH B BUAE MOJOC WUpuHoM 10 MM, MPUMbIKALWUX K JIMHUAM
CONPSXXEHNSA 3/1IEMEHTOB hepMbl.

8.53 Ycnosue npovHocTn M3IT npu pacTsxeHun
N =7

roe b - pasmep naacTuHbl B HanpaBaeHUN, NEPNEHANKYISPHOM HanpaBaeHuto ycnnus, 6es yyera
nepdopaumnu;

B pacyeTHas Hecywas CNoCOBHOCTb NAACTUHbLI Ha pacTs>KeHune,

8.54 YcnoBue npoydHocTm M3IM npwu cpese

AW/
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, (92)
{
roe P - gfivHa cpesa CeyeHus niacTuHbl 6e3 yyeTa nepgopaunu;

By pac4yeTHas HecyLwan CnocobHOCTb NNaCTUHbI Ha Cpes;
Q - coBuratoulee ycunuve B ysne.

8.55 Tlpn COBMEeCTHOM [EeNCcTBUM Ha nMAaCcTUHY YCUIMM cpe3a W pacTsXKeHUs [OOJIKHO
BbINOJIHATLCSA YC/I0BUE
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ApKKN 1 cBoAbl

8.56 ApKun n ceofbl cnepyeT pacCcyMTbiBaTb Ha MPOYHOCTb B COOTBETCTBUM C YKasaHUsaMN 6.17 n
Ha YCTOW4YMBOCTb B MJOCKOCTU KPUBWU3HbLI NO cdopmyne (3) ¢ y4eToM 6.17, Npu4eM pacyeTHYIo

i
LJIVHY 3N1eMeHToB ¢ crieflyeT NpuHUMaThb:

a) Npu pacyeTe Ha NPOYHOCTb Mo AehopMNPOBAHHON CXEME:



L=
Ona AByXWapHUPHBIX apOK N CBOAOB Mpu CVIMMeTpVI‘-IHOI7I Harpys3ske 0 0335 ;

. [,=0585
L7151 TPEXLWAPHUPHbBIX apOK 1 CBOAO0B MPY CUMMETPUYHON Harpyske U - ;

ANS OBYX- M TPeXLWapHUPHbIX apoK 1 CBOAOB MPY KOCOCMMMETPUYHOWN Harpyske - no gopmMyJie

s

-

U et v

&

, (94)

roe % - ueHTpanbHbLIV Yron nonyapku, pag;
S - nonHaa ANnHa Ayrn apku nam cBoaa.

ONs TpexwapHUPHbIX CTpenbYaTbiX apoK C yrjioM nepesiomMa B kito4ve 6onee 10° npu BCcex Buaax

=
Harpysku ° 0.55

Mpyn pacyeTe TPEXWAPHUPHbLIX apPOK Ha HECMMMETPUYHYI0 Harpy3ky pacyeTHyl OJINHY
5 b=0585

’

OOonycKaeTcqa nNpMHNMaTb paBHO

6) Npu pacyeTe Ha YCTOMYMBOCTb B MJOCKOCTM KPUBM3HbLI A0S ABYX- U TpPeXLapHUPHbLIX apokK U

CBOAOB §=0.585 .

PacyeT TpexwapHUpPHbIX apoOK Ha YCTOMYUBOCTb MJIOCKON (hopMbl AedOopMUpOBaHMA chepyeT
nponsBoanTb no 6.18.

8.57 lMpwn pacyeTe apoK Ha NMPOYHOCTb MO AeOPMUPOBAHHON CXEME N Ha YCTOMYMBOCTb MJSIOCKOW

dopmMbl fedopMupoBaHNa BeNnYMHbI N 1~ 2 cnenyeT NPUHUMaTb B CEYEHUU C MAKCUMAJIbHbIM

MOMEHTOM ([/1 MPOBEPSEMOro C/ly4yas HarpyxeHus), a KospPuumneHTsl = unm = n = cnepyer

-

onpenenatb no d¢opmyne (27) ¢ NMOACTAHOBKOM B Hee 3Ha4YeHUs CXMMaloLllen cvnbl - ° B
KJIIOY4EBOM CEYEeHWUN apKW; pacyeT apoK Ha YCTOMYMBOCTb B MJIOCKOCTM KPUBWU3HbLI cnepyeT

T

npou3BoanTb Mo popmyie (3) Ha Ty XKe CKUMAIoLLYI0 CUy o

PamMbl

8.58 PacyeT Ha NPOYHOCTb 3J/IEMEHTOB TPEXLWAPHUPHbLIX paM B WX MJIOCKOCTU OonyckKaeTcs
BbIMOJIHATbL MO MpaBW/laM pacyeTa CXKaTo-n3rnbaembix 3/IEMEHTOB C pacyeTHON OJIMHOWN, PaBHOW
aonnHe nonypambl Nno 0CEBOW JINHUWN.

8.59 YcTon4meoCTb NMJIoCKON (popMbl ePOPMUPOBAHUA TPEXLWAPHUPHBLIX paM, 3aKpersieHHbIX No
BHELLIHEMY KOHTYpY, OOnyckaeTcd npoeBepAaTb no ¢dopmynam 6.18. Mpu aToM aOna pam uU3
NPAMOJIMHENHbIX 3J/IEMEHTOB, €C/IN Yroa Mexay ocaMu purensa un ctonku 6onee 130°, u ana
FHYTO-KJIEEHbIX paM pacHeTHYI OJINHY 3/1eMeHTa ciefyeT MpUHMMaTb PaBHOW OJINHE OCEBOM
NNHUK nonypamel. Mpu yrne mexay CTOMKOM 1 purenem MeHbole 130° pacyeTHy OJINHY purens
N CTONKW cnenyeT NMPUHUMaTb PaBHOW AJIMHAM UX BHELHUX NOAKPEnJ/IEHHbIX KPOMOK.

Onopbl BO3AYLWHbIX JTMHUI 31eKTponepenaydu

8.60 [nga sneMeHTOB AepeBAHHbIX OMOP BO3AYLUHbIX JIMHUA 351eKTponepenadynm [ornyckaeTcs
NPUMEHATb KPYrbln fiec, NuioMaTepuaibl U KJ1IeeHYI0 APEBECUHY.

8.61 [1nA OCHOBHbIX 3/IEMEHTOB OMNop (CTOeK, NMPMUCTaBOK, TpaBepcC) AnameTp GpeBHa B BEPXHEM
oTpybe mosikeH bbITb He MeHee 18 cm and J13MN Hanpsa>xeHnem 110 KB n Bbile 1 He MeHee 16 cM
onsa N3N Hanps»xeHneM 35 KB 1 Huxe.



OvameTp NpucTaBoK (NacbiHKOB, cBan) onop JI3MN Hanps)xeHuem 35 KB 1 Bbile AoKeH OblTb He
MeHee 18 cm. [nA BCcnoMoraTesibHbIX 3/1eMeHTOB orop AuameTp OpeBeH B BepxHeM oTpybe
[o/KeH 6bITb He MeHee 14 cwMm.

8.62 Conps>xeHune anemeHTOB onop JI3I cneayeT, Kak NpaBuio, BbIMOHATL 6e3 BpyboK.

8.63 lnameTp 601TOB A0/IKEH OBbITL HE MeHee 16 MM 1 He Bonee 27 MM.

KOHCTPYKLUMNOHHbIE TpeboBaHUS No
obecnevyeHU0 HaJEXXHOCTU OepeBSAHHbIX
KOHCTPYKLUWI

8.64 KOHCTPYKLWOHHblIE Mepbl, obecne4ymBalowme MNPOCbIXaHNE 3/IEMEHTOB AepeBSHHbIX
KOHCTPYKLUIA 1 UX 3alMTY OT YBNaXKHEHUA, ob6A3aTeNlbHbl HE3aBUCUMO OT CpoKa CNy>bbl 30aHuA
NI COOPYXXEHUS, @ TakKXKe OT TOro, MPON3BOANTCA XMMUYECKas 3allinTa APeBeCcUHbl N HeT.

B Tex cnyyaax kKorga pgpeBecMHa WMMeeT TMOBbILWEHHYK HavalibHYH BJIAXKHOCTb U 6b|CTpO€
MPoCbiXaHNe ee B KOHCTPYKUWMKN 3aTPYAHEHO, a TakK)Xe B Cj/ly4dadax Korga KOHCTPYKUWMOHHbIMU
MepaMn HeJlb3A YCTPaHUTb NMOCTOAHHOE NN nepmnognyeckoe yBJlaXXKHeHNe ApeBECUHbI, cnenyeT
NMPNMEHATb XnMm4yeckune Mepbl 3aWnThbl (KoHCepBupoBaHMe, aHTUncenTmpoBsaHMe,
FI/I,EI,pOdDO6I/IBaLI,I/HO, B/1larosawuTHblie MNOKPbITUA W ,u,p) CkasaHHOe OTHOCUTCA TakXe K
KOHCTPYKLMAM U3 paHepbl N APeBEeCHO-MJINTHbLIX MaTepunanos.

8.65 KOHCTPYKLMOHHbIE Mepbl O0JIXKHbI NpegycMaTpuBaTh:

a) npenoxpaHeHMe  OpeBECUHbl  KOHCTPYKUUA  OT  HErnocpeAcTBEHHOro  YyBJIaXKHEeHUs
aTMoOC(epHbIMU OCaflkaMu, TPYHTOBbIMU U TalbiM/ BOAaMM (3a UCKJOYEHMEM OMOpP BO3AYLUHbIX
JINHWI 3N1eKTponepenayn), sKcnayaTauMoHHbIMU U NPOU3BOACTBEHHBIMM BOAAMU;

6) npenoxpaHeHMe  OpPEBECUHbl  KOHCTPYKLMA  OT NpPOMEep3aHusi, KanuaaspHoro u
KOHAEHCaLMOHHOI0 YBIaXKHEHUS;

B) CMCTEMATUYECKYH TMPOCYLIKY [APeBeCcuMHbl KOHCTPYKUMA MyTeM CO3[4aHUs OCyLlaloWero
TeMNepaTypHO-BNAa)XHOCTHOIO  pexunma (ecTecTBEHHass W MNpUHyauTeNlbHas BeHTUAAUUSA
NoOMeLLLeHNs, YCTPONCTBO B KOHCTPYKLUMSAX N YaCTAX 34aHMNA OCYLLAKOLWINX MPOAYXO0B, a3paTopoB).

8.66 Hecywmne pepeBsiHHble KOHCTPYKUUM (depMmbl, apku, Gankm u Ap.) [O0JKHblI ObiTb
OTKPbITbIMWN, XOPOLLUO MNPOBETPMBAEMbLIMU, MO BO3MOXHOCTU AOOCTYMHbLIMKM BO BCEX YacTax ANA
OCMOTpa, a TakXxe 019 NpoBefeHnsa NpoduaakTU4ecKoro peMoHTa, Bk4atwowero paboTbl no
XUMUYECKOWN 3allnNTe 31€eMEeHTOB KOHCTPYKLWUA.

8.67 B oTan/MBaeMbIX 3[4aHUSX N COOPYXXEHUAX HECyLLUNe KOHCTPYKUUK chnenyeT pacrnonaraTtb
TaK, YToObl OHM LEeNNKOM Haxoauancb nnbo B npepenax oTanjvMBaeMoro romewieHus, nmbo BHe
ero.

[onyckaeTcsa npu cooTBeTCTBYOWEM 060CHOBaHMKM pacnosiaraTbh HeCyLline gepeBsiHHbIE KNeeHble
KOHCTPYKUMK (6askuy, pamMbl, apKu) YaCTUYHO BHYTPWU OTanNJIMBAEMOro NMoOMeLLeHUS, a YaCTUYHO
CHapy>un. Mpu 3TOM KOHCTPYKUWUM [O/KHbI WUMETb MPSAMOYroJjibHOe CrJIOWHOEe CeYyeHne wu
YCUJIEHHYIO 3alLUMTYy B MECTaX MepeceyeHnin orpakaatoLlmx KOHCTPYKUUNA (CTeH, NepekpbiTun,
MOKPLITUIN) OT YBNa>kHeHUs n buopaspyLueHuns.

8.68 He ponyckaeTcda 3agesnka MosiCoB, OMOPHbLIX U MPOMEXYTOYHbLIX Y3/10B, KOHLIOB 3/1EMEHTOB
peleTKn epm B TOJILLY CTEH, COBMELLEHHbIX MOKPbITUA NN YepAaYHbIX NEPEKPbITUNA.

OMNopHble YacTU HeCYLMX KOHCTPYKLUWUIA (epM, apok, 6asok) nNpu pasMeweHnn Mx B rHesgax
KaMeHHbIX CTEeH [AO0J/KHbl OblTb OTKpPbIThI. 3anpeliaeTcs 3afefbiBaTb HarJlyxo 3a30pbl Mexay
CTEHKaMW FHe3[, 1 ONOPHbIMU HYaCTAMM KOHCTPYKLNUA KUPANYOM, PAaCTBOPOM, FrepMEeTU3MPYOLLNMU
MaTepuanamm n T.n.

B HapPY>XXHbIX KaMeHHbIX CTEeHaX OTalJInBaeMbIX 34aHUN W coopy>KeH|/||7|, d TaKXe BO BHYTPEHHUX
CTeHaX, pa3aendaowmnx oTtarJinBaeMble N HeOoTalrJinBaeMble nomMmelleHnsd, 3agHne CTeHKU rHesn



cnegyeT yTennaTb BO u3bexaHWe uX MNPoOMep3aHusi, B COOTBETCTBMM C TEMJIOTEXHUYECKUM
pacyeToM.

8.69 [lna Hecywmnx KOHCTPYKLUWNA, MMEIOLWMX Ha ornopax MeTannanyeckme bawmMakum (pepmbl, apku
W Ap.), onupaHme Ha Hapy»XHble KaMeHHble CTeHbl OTanJMBaeMblX 34aHUA N COOPYXEHUN C
BblAEJIKOW MHe3[ He OOoMNyCKaeTCa M3-3a ONacHOCTU BblNafeHNA KOHAeHCcaTa Ha MeTasne. Takue
KOHCTPYKUUW CrieayeT onmpaTh Ha Xene306eToHHble onopbl (KOMOHHbI), MUAACTPbLI CTEH U Apyrue
ornopbl, BbICTyNawLne BHyTPb NOMeLLeHUs.

8.70 B mMecTax onupaHusi HeCYLWNX KOHCTPYKUUA Ha (pyHAAMEHT, KAMEHHble CTeHbl, MUASCTPbI,
»Xene300eTOHHbIE KOJIOHHbI MeXAy [OPEeBECUHOM KOHCTPYKUMA n 6Gonee TennonpoBOAHbLIM
MaTepurasioM ornopbl ciegyeT BBOAUTb MMAPOU30ASLMOHHbIE MPOKIAOKMN.

B TOM cny4yae ecnv onopHas 4acTb HECYWMX KOHCTPYKLWUIA yCTaHaB/IMBAETCS Ha AepeBsiHHblE
noaknanku (nooywkun), nocnefHne TakXe creayeT oTOensTb oT 6onee TenjonpoBOAHOro
MaTepuana ornopbl rMAPOM30NSILMOHHBIMA MNpokKnagkaMu. Moaknaaku (NoAayLwKW) [OJKHbI
N3roTaB/INBaTbCA U3 [PEBECUHbl TBEPAbIX JINCTBEHHbIX TMOPOA W  KOHCEPBMPOBATLCS
HeBbIMbIBaE€MbIMWU U TPYAHOBbIMbIBaeMbIMU 61M03aLLMTHLIMU COCTaBaMu.

8.71 Mpwn 3kcnayaTaunum KOHCTPYKLUUIA B YCNOBUAX, FA€ BO3MOXXHO BbiNafeHWe KOHAeHCaTa Ha
MeTal/In4eCKMX MOBEPXHOCTAX, caenyeT MPUHUMaTb Mepbl NO NpedoXpaHeHUto OpeBeCUHbl OT
yBJIA)KHEHNS B MeCTax KOHTakKTa C MeTa//ZIM4eCKUMUN KPENeXHbIMU 3eMeHTaMun (Haknagku,
YroJiku, wanbsl nog 60nThl 1 Np.). ONa 3TOro Mexay ApeBeCcCUHONn N MeTalIMYeCKNM d/1EMEHTOM
chepyet BBOAUTb  TUAPOU3ONALUMOHHBIA  CNoM  (MAaCTUKy, MNPOKJAAAKM M3 PYJIOHHbIX
rMAPON30NSLNOHHbBIX MaTepunasios, 31aCTUYHbIE NPOKAAAKN NN YNNOTHUTENIbHbIE NeHTbI).

8.72 Mpwn pacnonoXXeHnn OepeBsiHHbIX paM, apoK U CTOEK (KOJIOHH) BHYTpW nMoMelieHuin obpes
onopbl ClegyeT yCcTpanBaTb Ha TakKoM BbICOTE OT YPOBHSA MoJsa, 4Tobbl B Mpouecce skcnayaTauum
NCKJt04anacb BO3MOXKHOCTb YBaXKHEHMS1 OMOPHOro y3na.

B ToM cnly4ae ecnv ornopHas 4acTb HeCyllel KOHCTPYKLMUM HaxOoAUTCA Ha OTKPLITOM BO3dyXe,
obpe3 cpyHOamMeHTa AoJxKeH OblTb YCTpoeH Tak, 4Tobbl obecneymBasncs ObICTPbIA OTBOL BOAbI,
nornajatwllen Ha Hero B BMAE aTMOCHEPHbIX OCaAKOB, M UCKJIOYANOCh 3aTOMJIEHNE OMOPHOro
y3na AOXXOEBbIMU U TasbiMU BOAAMMU.

8.73 [epeBsiHHble MOKPLITUS ClenyeT MPOeKTUPOBaTb, KaK MpPaBW/o, C HAapPy>XHbIM OTBOAOM
BOAbI.

8.74 B 34aHUAX U COOPYXEHUAX C MNOBbLILEHHON BaXXHOCTbO Bo3ayxa (bonee 85%), a Takxe ¢
CUNBLHON N CpedHen XUMUYECKU arpecCUBHOW Cpedon Hecyuine AepeBsiHHble KOHCTPYKLMU
OOJDKHbI UMeTb CrJloWwHOe CeYeHUe W MUHMMAJIbHOE YUCI0 MeTallJIMYeCKUX 3J1IeMEHTOB.
MpuMeHeHe MeTannofepeBSAHHbIX KOHCTPYKUUM B TakKMX 34aHMAX N COOPYXEHUax cnepyet
MaKCUMaJIbHO OrpaHNYnBaThb.

B 3maHMSIX C XMMWYECKM arpeccMBHOW cCpenon crefyeT TakXe OrpaHuymBaTb MPUMEHeHue
CKBO3HbIX HECYLUMX KOHCTPYKLUMA M3-3a Hanmyms 6OSbLIOro 4mcna MpPoOMEXYTOYHbIX Y3/10B U
OTKPbITbIX FOPU30OHTAJIbHbIX W HAKJIOHHbIX FpaHen Yy [OepeBsiHHbIX 3J/IeMEHTOB peLleTKWU, Ha
KOTOPbIX CKan/MBaeTCs XMMUYECKN arpecCnBHan MNbifib.

Mo BO3MOXXHOCTW, B 3TUX 34aHUAX cnenyeT MNpUMeHsATb 00BbEeMHO-MIaHMPOBOYHbLIE peLLeHus,
npegycMaTpuBaloWme BbIHOC HECYWMX KOHCTPYKLMA 3a npenefbl NMOMeLeHUs C arpecCcuMBHOM
cpenon (yCTPONCTBO NOABECHOI0 NOTOJIKA, YEPAAYHOIr 0 MEPEKPLITUSA).

8.75 Hecywimne KOHCTPYKUWUN, 3SKCOIyaTUpPYEMble Ha OTKPbITOM BO34yXe, LOOJ/DKHbl MMETb
CMJIOLLIHOE MaCCUBHOE CeYeHne N U3roTaBamBaTbhCs U3 6pycbeB, KPYrjoro neca Uianm nu3 KiaeeHomn
ApeBecuHbl. KOHCTpyKUMn 13 BpycbeB UM KPYrjoro neca crienyeTt NpoekTUpoBaTb C 3a30pamMu
MeXXOy 3/IEMEeHTaMn BHE 30H COeAVHEHNIN, KOTopble cnocobcTByOT 6osiee BbICTPOMY BbICBIXaHUIO
OpeBeCuHbl B MpoLecce aKcnayaTaumu.

B OTKPbITbIX COOPYXeHUsAX Heobxoaumo B MaKCMMaJibHOM CTENEeHM WCMNOJIb30BaTb CPEACTBa,
npenoxpaHsawmne OepeBsHHbIe 3N1EeMEHTbl KOHCTPYKUMA OT MNpPAMOro nonagaHms Ha HUx
aTMocdepHon Bnaru.

Ona 3aWwnTbl OT aTMOC(EepHbIX O0CafKOB OTKPbITble TOPU3OHTaJIbHble N HaKNOHHbIe TpaHn



OTBETCTBEHHbIX HECYLIMX KOHCTPYKUMA cneayeT 3aliuuiaTh [OOCKAMU, KOHCEPBUPOBAHHLIMU
6103aWMTHLIMM COCTaBaMu, KO3blpbKaMun 13 aTMOCHEPO- N KOPPO3UECTONKOro MaTepuana.

8.76 ONOpHbIE YAaCTU W Y3JI0Bble COEANHEHMUS HECYLIMX KOHCTPYKUWIA, 3KCMJyaTUpyemble Ha
OTKPbLITOM BO3[lyX€ WM B 3[aHUNSAX C NMOBbILEHHOW BJIA)XKHOCTbIO, CllefyeT NPOeKTMPOBaTb TakUM
06pa3oM, 4TOObl KOHLbl 3IEMEHTOB ObI/N, MO BO3MOXXHOCTMW, XOPOLUO MPOBETPUBAEMBLIMU N UMESM
MUHUMasbHYIO MJoWaAb KOHTakTa ¢ MeTanasoM. CnegyeT wu3beraTb WCMOJIb30BaHUSA TNYyXUX
MeTaNmyecknx H6aliMakoB Npu ONUPaHUN HECYLLUMX KOHCTPYKLUMWIA Ha (yHOAMEHT B KOHbKOBbIX
y3/1ax apok, pam 1 ap.

8.77 B 3paHusXx, rae BO3MOXHO o6pa3oBaHMe KOHAEHCaTa Ha MOTOJIOYHbIX MOBEPXHOCTSAX,
BEPXHME rPaHM HeCcyLmX KOHCTPYKUUIA (hpepm, paM, apoK 1 Ap.), Ha KOTOpble ONMPaTCs MANTbI
NOKPbLITUA, cnepyeT 3aliMwaTb [OCKaMU TONWMHOA He MeHee 30 MM, KOHCEPBUPOBAHHbLIMU
HEBbIMbIBAEMbIMU WX  TPYOHOBbIMbIBAEMbIMW 6MO3aLWMTHBIMW COCTaBaMu, C rnocneaytouen
YyKJaAKOW NOBepPXYy ABYX CJIOEB PYJIOHHOIO r'MApPOn30JISILMOHHOIO MaTepurana.

YCTPONCTBO €HZI0B B COBMELLIEHHbIX MOKPbLITUAX HE AoMnyCcKaeTcs.

8.78 B orpapatlowmx KOHCTPYKUUSAX OTarnjmMBaeMbiX 30aHUA U COOPYXXEHUN OO0JIKHO ObiTb
NCKIIOYEHO BJlaroOHaKoMnJeHne B npouecce 3KCnayaTaumu. B naHensax cTeH M namTax MoKpbITUA
cneayeT npeaycMaTpuBaTb BEHTUNASLMOHHbIE NpoayXu, coobuwatrowmecs ¢ Hapy>XHbIM BO34YXOM,
a B cnyyvasx, npenyCcMOTPEHHbIX TennoTeXHUYECKUM pacyeTomM, NCMoNb30BaThb
Mapon30NSALNOHHLIN CJI0N.

8.79 Mapoun3onaumio orpa)kgaloWwmx KOHCTPYKUWUA cnenyeT npenycMaTpuBaTb M3 PYJIOHHBLIX U
MIEHOYHbIX MaTEPMNaoB, OKPACOYHYO NN 06Ma304HYIO.

PynoHHasa 1 niaeHo4YHas Napon30JiaUnnN OOJ/KHbI MPUMEHSTLCS B OrPaXkAatoLMX KOHCTPYKLUUSX, Y
KOTOPbIX OOLUMBKM COEAMHEHbl C KapKacoM Ha MNOoAaT/IMBbIX COeAUHEHUsX (FBO3AW, LIypymbl,
CKOOKM). TMpy 3TOM NAPOU3ONSALUMOHHBLIA C/NON O0/HKEH ObiTb CMJIOWHLIM W HenpepbiBHbLIM
(Py/IOHHbIE MONMOTHULLA CKIENBAIOT, MJIEHKN CBAPUBAOT U CKJIENBAIOT) U YKIIAAbIBAaTbCSA MexXay
KapKacoMm 1 o6LLINBKOWA.

OkpacoyHas (obma3o04Hast) NapoM30NALNA OOJIKHA MPUMEHSATLCSA B Orpa)kKAatoLLINX KOHCTPYKLUSAX
C coeaguvHeHMeM o06WNMBOK Ha Knew. HaHocMTCs Takas Mapou3oNsiuusa Ha BHYTpPEHHMe
NOBEepPXHOCTU ob6WwmnBKKN. OKPACOYHYD MNApPOM30AALNID, €CAXM OHa CcoBMelWwaeT QyHKLUMIO
BJIaro3alMTHOrO MOKPbLITUSA, AONYCKAETCs pasMellaTb M Ha HAapY>XHOW MOBEPXHOCTN OBLLINBKN.

8.80 BeHTMAMpoBaHME NAUT MNOKPbLITUSA MOA PYJIOHHYIO KPOBJ/IO LOJHKHO OCYLLECTBIATLCS Yepes
NpPoAyXK, CNeunanbHO yCTpanBaeMble MeXAY Hapy >KHOM OOLLMBKON 1 yTenamTenem.

B manTax MOKpbITUA NOA KPOBJO U3 BOJHUCTbLIX JIMCTOB, NPO(PUINPOBAHHOIO METaN/IMYeCcKoro
HacTWMa Takne NpPoayXm He ycTpaunBatoT. KapHU3HbIN y3en 00/KEeH NPOeKTMPOBaATLCS Tak, YTOObI
Hapy>XHbIA BO3AyX WMen cBoOOAHLIN [OCTYN MoA KpPoBesbHble NUCTbl. He ponyckaetcs
3aKpblBaTb CHapY>XN NOAKPOBEJIbHOE MPOCTPAHCTBO OT 3aAyBaHWS CHera C Nomolblo rpebeHok
6e3 ocTaB/IeHUs NPOAYXOB OJ1si BEHTUAALNMN.

8.81 CTeHOBble MaHesn C KapkacoM U3 ApeBeCcuHbl, (haHepbl UM APEeBECHO-MANTHbIX MaTepunasos
[OJDKHbI yCTaHaBAMBATbCA Ha (YHAAMEHT WM LOKOJIbHYI MaHesb TakuM obpa3oMm, 4TOObl
HapYy>XHbIA BO3AyX Mor cBOOOAHO MOCTynaTb B HUX CHW3Y 4Yepe3 BEHTUNALUMOHHbIE MPOAYXU ©
BbIXOAUTb Yy KapHu3a. He ponyckaeTca yCTaHaBAMBaTb MNaHeNM Ha (yHAAMeHT (LOKOJIbHYO
CTEHOBYIO MaHenb) 6e3 npokjadku rMapoun3osIILMOHHOIO CJIosl, repMeTusaumm n yTenneHus
LBOB MeXAay HUMN,

He ponyckaeTcs WCMOJSIb30BaTb AN8 HApPY>XHOW OOLUIMBKW CTEHOBLIX MaHeseln oTanjMBaeMbixX
30aHUA NApPOHENpPOHMUAEMbIE MaTepuanbl NMPU OTCYTCTBUM MexXXay OOLIMBKOW W 3amnoJIHEHUEM
BEHTUNALIMOHHOIO Npoayxa.

8.82 B uenax npegoxpaHeHns Hapy»XHbIX CTEH OT HAMOKaHMA pacCTosAHME OT OTMOCTKWN OO0 HKU3a
naHenem nos/mkKHo bbiITb He MeHee 40 cM, a BbIHOC KapHM3a (CBEC KPOB/N) MPU HEOPraHN30BAaHHOM
BogooTBoAE - He MeHee 50 cmMm.

MpunoxxeHne A



(cnpaBo4HoOE)

I'IepeHeHb HOPMaAaTUMBHbIX OOKYMEHTOB

CHwulM 2.03.11-85 3awmTa CTPpOUTENbHbIX KOHCTPYKLMNA OT KOPPO3UHn

CMn 20.13330.2011 "CHwIl 2.01.07-85* Harpy3ku n so3gencrensg"

CHwuIM 31-06-2009 O6wiecTBEHHbIE 34aHUSA U COOPYXEHNSA

CM 16.13330.2011 "CHwuI 11-23-81* CTanbHble KOHCTPYyKUUN"

CM 14.13330.2011 "CHwuI 1I-7-81* CTpouTeNbCTBO B CEMCMUNYECKNX panoHax"

FOCT 4.208-79 CIIKI. CTponTenbCTBO. KOHCTPYKUUN OepeBsHHble KhneeHble. HoOMeHkaTypa
nokasaTesien

FOCT 2695-83 lNMunomaTepunasbl JIMCTBEHHbLIX MOPOA. TeXHNYeCcKue ycsioBums

FOCT 3916.1-96* ®daHepa obulero Ha3Ha4YeHUA C HAPY>XHbIMU C/OAMM W3 LUMOHA JINCTBEHHbIX
nopopn. TexHn4yeckmne ycnosums

FOCT 3916.2-96* ®aHepa obuiero HasHa4YeHUs C HAPY>XHbIMWU CJI0SIMU N3 LUMOHA XBOWHbIX NOpoL.
TexHn4yeckmne ycnoBms

FOCT 8486-86 lNnnomaTepurasibl XBOMHbIX NOpo4. TexHn4eckmne ycrosus

FOCT 9077-82* KBapy, MONOTbIN NblieBUAHbIN. ObLLMe TeXHUYeCKne ycnaoBus

FOCT 9462-88 JlecomaTepuasbl Kpyrible JIMCTBEHHbIX NOPO4. TeXHNYeCcKmne yCloBusA
FOCT 9463-88 JlecomaTepunanbl KPYrible XBONHbLIX MOPOL. TEXHNYECKUE yC10BUSA
FOCT 11539-83* daHepa bakennsmpoBaHHas. TeXHUYeCKMe yC0BuUS

FOCT 13913-78 MNnacTukm gpesecHble cnoucTble (OCIM). TexHn4eckmne ycnoBus

FOCT 15613.4-78* [lpeBecuHa KJieeHasd MaccuBHad. MeToabl onpefeneHusa npegesna npo4yHoCTu
3yb4aTbIX KJleeBblX COeAVHEHUN NPU CTaTUYECKOM n3rnbe

FOCT 17005-82 KOHCTpyKUMUM [epeBAHHble KjeeHble. MeTon onpepeneHnss BOAOCTONKOCTMU
KJ1eeBbIX COeANHEHUN

FOCT 18321-73* CTaTUCTMYECKUA KOHTPOJIb KadecTBa. Metoabl cnydanmHoro oTtbopa BbIGOpPOK
WTYYHOW NPOaYyKL NN

FOCT 20850 KoHCTpyKUMKN aepeBsAHHbIe KneeHble. Obuine TeXHNYECKNe yCcioBms

FOCT 21554.2-81* NMnnomaTtepunasnbl N 3aroToBku. MeTon onpegesieHUsa npeagena npoYHOCTU npwu
cTaTnyeckom mnirube

FOCT 21554.4-78* NMnnomaTtepunasnbl N 3aroToBkn. MeTon onpeaesieHUsa npegena npovYHoOCTU npwu
MPOLOJIBHOM CXKaTumn

FOCT 21554.5-78* NMnnomaTtepunasbl N 3aroToBkn. MeTon onpeaesieHnsa npegena npovYHoOCTU npwu
MPOLO0JIbHOM pPacCTsXXeHUNn

FOCT 21554.6-78* MNunomMmaTepunansl N 3aroTosku. Meton onpeneneHns npegesa npoyHoCTU npu
CKaNblBaHNN BOOJIb BOJIOKOH

FOCT 27751-88 HapeXXHOCTb CTPOUTENbHbLIX KOHCTPYKLUMNA U OCHOBaHUA. OCHOBHbIE MOJIOXKEHNS
no pacyeTty

FOCT 27812-2005 KOHCTpyKUUW [epeBsHHble KJeeHble. MeTodbl onpefneneHnsa CTOMKOCTU



KJlIeeBbIX COeaUHEHUN K paccianBaHNMO

FOCT 30247.0-94 KOHCTPYKUUN CTPOUTESIbHbIe. MeToAbl UCMbLITAHUA Ha OrHECTOMKOCTb. ObLine
TpeboBaHusA

FOCT 30247.1-94 KOHCTpYKUUN CTpouTesibHble. MeToabl WCMAbITaHUA HA OrHEeCTOMKOCTb.
Hecylwive n orpaxgaooLime KOHCTPYKLNK

FOCT 30403-96 KOHCTpYyKUUK CTponTenbHble. MeTo onpeaeneHmnsa NoXXapHom onacHOCTH

FOCT P 53292-2009 OrHesawnTHblE COCTaBbl U BewecTBa AN OpPEeBECUHbI U1 MaTepUasioB Ha ee
ocHoBe. Obuwume TpeboBaHNA. MeToabl NCNbITAHWIA

MpunnoxeHne b

(obs3aTenbHoe)

JlononHuTeNnbHbie TpeboBaHUA K Ka4yeCTBY
NPEBECUHDbI

K opeBecuHe 3/1eMEeHTOB Le/IbHOAEPEBAHHbIX U CNIOSIM KJ1I€EHbIX KOHCTPYKLUMIN Kpome TpeboBaHMi
FOCT 8486 Ha nunomaTepuasbl XBoWHbIX mopod u FOCT 9463 Ha Kpyrable secoMaTepuansl
OOJDKHbI NpeabABAATLCA AOMNONHUTENbHbIE TpeboBaHMS:

a) WMpWNHa rogNYHbIX CJI0EB B APEBECUHE 3/1IEMEHTOB U CJlI0eB KiaccoB K26 n K24 gonxHa 6biTb
He 6onee 5 MM, a cogep)xaHne B HUX NO3AHEN ApeBeCUHbl - He MeHee 20%;

6) B cnosx KneeHbix nsrnbaembix anieMeHTOB KnaccoB K26 n K24 onsa kpanHen pacTAHYTON 30HbI
(Ha 0,15 BbICOTHLI CeYeHUs) N B UeSbHOOEPEBAHHbIX 3NIeMeHTax TojawunmHon 60 MM M MeHee,
paboTawowmx Ha pebpo npu narube nnm Ha pacTaKeHne, He OoNyCKaeTCa CEPALIEBUHA;

B) B KOHCTPYKUUNAX N3 KJ1eeHown nopeseCunHbl C UCMOJIb30BaHMEM BKJ1IEEHHbIX CTep)KHEVI B CJZ10AX He
OOMNyCKalTCA KOMMNeHCaLlMOHHbIEe NMpope3n.

MpnnoxeHne B

(obsA3aTenbHoe)

HopMaTuBHLIE N BpeMEeHHbIe CONPOTUBJIEHNA
anemMeHToB 1K 13 opeBeCcuHbl COCHbI, ein U
npeBeCcunHbl N3 ogHOHaNpPaB/1IeHHOr O LWMNOoHa
(LVL)

B.1 BennynHy HopMaTUBHOIO CONMPOTUBIIEHUA MaTepmaioB R , MlMa, onpenensoT U3 ycsoBns
= Bp —_ ?
R*=R*P(1-1,65v) (B.1)
roe v - KoappuruneHT Bapmaummn nokasaTenen NPoOYHOCTUN N0 JAHHBLIM UCMbITAaHUI;

Ef o
R™ . BennunHa BpeMeHHOI MPOYHOCTM MaTepurana (CpegHee 3HadeHve pacnpeaeneHus), Ma;

1,65 - KkBaHTWAb B npeanosaraeMon CTaTUCTMYeCKOM (YHKUMK pacnpegeneHus ¢
obecneveHHocTblo 0,95, 0N KOTOPOW onpefenseTca HopMaTUBHOE CONPOTUBIIEHME.

BpeMeHHble N HOPMaTUBHLIE COMPOTUBNEHUSA YCTaHaBAMBAKOT WCMNbITAHUAMU MpPpU  pexunme
Harpy>xeHuss A (tabnuua B.1) npu Bna>kHocTn apesecuHbl 12% no FOCT Ha cooTBeTCTBYylOLWME



BUObI UCNbITaHUA. [N ApeBeCUHbl COCHbl U €N OHW npuBedeHbl B Tabnuue B.2, a anga LVL - B
Tabnuue B.3.

Tabnuua B.1
MpneeneHHoe 3HayeHune
O6o3Ha4veHue Pacy4eTHO® |« o3chhmumeHTa
pPeXNMOB XapaKTepucTmKa pe)xxMMoB Harpy>xeHus Bpems AUTENbHOW
Harpy>xeHus nencTeuns
Harpysku, ¢ | MPOYHOCTM "
A JlInHenHo BO3pacTaloLwasn Harpyska npu 1-10 1.0
CTaHOapPTHbIX MAaLUNHHBIX UCMbITaHNAX
5 CoBmecTHoOe ,El,el?leTBVIe I'IOCTPHHHOVI " 10— 10* 0.8
KpaTKOBpPeMeHHON BETPOBOMN HArpys3ok
B CoBmecTHoOe ,ueVlchBme I'IOCTVOSIHHOI‘/'I " 105107 0.66
KpaTKOBPEMEHHON CHEroBoM Harpy3ok
CoBMeCTHOe feNcTBUe NOCTOAHHON U AJINTESIbHON
r BPEeMEHHOW Harpy3okK, Harnps>XeHne oT KOTOpPbIX _
10°-10 0,53
npesbiaeT 80% OT MOJIHOMO HAMPs>XXeHUs B
3/1eMeHTax KOHCTPYKUWUA OT BCEX Harpys3ok
i COI?MGCTHOG ,ELeMCTBme MOCTOSAHHON 1 10-10? 0,92
CencMmyYeckKom Harpysok
AdencTemne nMnynbCUBHLIX N yOapHbIX HAarpy3ok w -1t 1,1-1,35
CoBMeCTHOe JencTBue NOCTOAHHON U
X KpaTKOBPEMEHHON CHEr0BOW Harpy3oK B YCJIOBUSX 10° - 10* 0,8
rno><apa
RF

B.2 PacyeTHble CONPOTUBNEHUSA onpenendarT no popmyne

RP:RH???M-":(TMTH {ec :') (B.2)

npun obecneyeHHocTn 0,99 c y4yeToM KO3dhPMUMEHTA HAAEXKHOCTU MO MaTepuany Vm ,

R"

onpenenseMomy U3 ycnoBus nepexona ot obecnevyeHHoctun 0,95 ans K obecnevyeHHocTn 0,99

ons RF (2,33) no BbIpa>keHuto

W) (o)

roe " , "o _ kBanTUAM nnsa obecnevyeHHocTn 0,95 ons R* (1,65) n obecnevyenHocTn 0,99 pons R*
(2,33);

V - KO3(hpUUMEeHT Bapnaumu;

Vo lec) KO3 PULUNEHT HALEXKHOCTU, YHNTbIBAKOLWMNIA CPOK CYXKObl KOHCTPYKUUA.

Tabnuua B.2



il "
Ep i
Bua Hanpsa>XeHHOoro E®  MMa, 35emMeHToB o
- .
COCTOSIHUSA KJ1aCCOB/COPTOB , MMa, 4yncTon
K26/1 K24/2 K16/3 APEBECUHEI
1 N3runb:
a) MPpu Harpy>XeHnn KPoMKun el 1 15 -
p py p 36 33 p)
30 27 20 57
0) Npwn Harpy>xeHnn naacTu 0 373 78 0
2 CKaTuve BAOOJIb BOJIOKOH = = B =
33 3l 20 44
3 PacTsaxxeHne BAOJIb 20 15 ) 60
BOJIOKOH 34 23 100
4 CkanbiBaHne BOOJIb 3.6 32 32 456
BOJIOKOH & 3 3 7

MpumedaHnal Pazmepbl NonepeYHbiX Ce4eHUN UCMbiTbiBAaeMbIX 06pa3L,0oB NuiomMmaTepmanos
NPUHMMAKTCA B COOTBETCTBMU C NX TOJILLMHOM MO COPTaMeHTy.2 BpeMeHHble CONpoTUBIEHUSA
cnenyeT onpenensaTb: ANA NMUAOMaTepPUasioB N 3aroTOBOK U3 HUX LesibHbIX U CTbIKOBAHHbIX Ha
3yb4yaToe coeanHeHme - No ncnblTaHmsaM cornacHo FOCT 15613.4; TOCT 21554.2; TOCT 21554.4;
FOCT 21554.5; TOCT 21554.6; ona 4YncTton ApeBECUHbI - MO0 UCMbITAHNAM Majbix 06pa3LoB B
cooTBeTCcTBUN C TpeboBaHmaMKN TOCT 4.208. MNMpun BbIBOPOYHBLIX KOHTPOJIbHbLIX NCMbITAHNAX
cnepyet pykosoacteoBaTbCsA TOCT 18321.3 MNpo4HOCTb ApeBeCcuHbl BpyCcbeB N KPYribixX
flecoMmaTepmnasnioB AOMNyCKaAaeTCs oLeHUBaTb BU3yasibHO Mo copToobpasyowmm npusHakam um
[0NoNHNTENIbHbIM TpeboBaHUAM NpuoXeHus IM.4 NMPOYHOCTb C/I0EB KJIE€EHbIX KOHCTPYKUNA U
3/1EMEHTOB LeNbHOAEPEBAHHbBIX KOHCTPYKLMNA, CPOLLEHHbIX MO AJINHE Ha 3y64aThin Wwnn, npm
NCMbITaHNAX Ha N3rmb 1 Harpy>XeHum No NaacTn fo/HKHA ObITb HE HUXKEe 3HaYeHUIN, YKa3aHHbIX B
nos. 16 gna cooTBETCTBYIOWEro Knacca (copTa).

Tabnuua B.3
N RY/R¥  MMNa, ANs COPTOB /KNACCOB
A.0. Hanps>xeHHoe cocTosaHuMe npo4HocTn LVL
1/K45 2/K40 3/K35

1 (N3rub 45/61 40/53 35/47
2 |CxaTume B NJIOCKOCTU NINCTa BAOOJIb BOJIOKOH 37/49 35/47 32/42
3 |CxaTume B NNOCKOCTW JINCTa Nornepek BOJIOKOH 6,0/8,8 5,8/8,5 5,6/8,2
4 |CxaTune 13 NJOCKOCTU NCTa Nonepek BOJSIOKOH 3,0/4,4 2,8/4,1 2,8/4,1
5 |PacTa>keHue BOOJIb BOJIOKOH 38/51 36/49 34/46
6 PacTsa)xeHne nonepek BOJIOKOH B MJIOCKOCTH 0.9/1,4 0.9/1,4 0,9/1,4

nncTa
7 CkanblBaHMe BAOJIb BOJIOKOH Mornepek 4,9/7,0 4,7/6,8 4.7/6,8

MJOCKOCTW NNCTa
8 |CkanblBaHMe BOOJIb BOJIOKOH B MJIOCKOCTU JINCTA 3,8/5,3 3,6/5,0 3,4/4,7

MpunoxxeHne I

(obs3aTenbHoOE)

Knaccnpmnkauma OK

.1 OK nogpasnenstoT (KaaccnmumpyoT) N0 OCHOBHbLIM NpU3HaKaM:
- PYHKLMNOHA/IbHOMY Ha3Ha4YeHMWIo;
- YCNIOBUAM 3KCMJlyaTauuu;

- CPOKY CNy»K6bl.



.2 Mo (pyHKUMOHaNBLHOMY Ha3HavyeHuo OK nogpa3fensioT Ha KhacChl, UICXOOS U3 y4yeTa YPOBHSA
OTBETCTBEHHOCTU 34aHUN N COOPYXEHWUN, AN KOTOPbIX UCMONb3YIOTCA KOHCTPYKLMKW, COrnacHoO
TpeboBaHmam pazgena 5 FTOCT 27751 K ypOBHAM OTBETCTBEHHOCTU 30aHNN N COOPY)KEHUNN:

1la - 0co60 BbICOKMI YPOBEHb OTBETCTBEHHOCTMU:

- coopyXeHus ¢ nponetamm 6onee 100 m;

- 06beKTbl XXN3HeobecneyeHNs ropoaoB U HaceNeHHbIX MYHKTOB;
16 - BbICOKNI YpOBEHb OTBETCTBEHHOCTU:

- 3AaHNA OCHOBHbIX MYy3eeB, rocyaapCTBeHHbIX apXmBOB, aOMUHWUCTPaTUBHBLIX OPraHoOB
ynpaBnaeHuns; 30aHnsa XpaHUanL, HauMoHalbHbIX N KYNbTYPHbIX LLEHHOCTEWN;

- 3penniiHble 06beKTHI, KPpyrnHble y4ypeXxaeHnsa 34paBOOXpaHEeHUNA 1N TOProBble npeanpuatTmna cC
MaCCOBbIM HaxoXAeHuneMm naen;,

- coopy>xeHus ¢ nponetom 6onee 60 m;

- 3aHNS BbICLIMX N CPpeaHUX y4ebHbIX 3aBeAeHNI, LWKO, OOWKObHbLIX YYPEXXAEHUN;
- 06WwecTBEeHHbIE N aJMUHNCTPATMBHbIE 34aHNA BbicoTon 6onee 75 Mm;

- MayTbl 1 BalHN COOPY>XXEHUN CBA3U N TenepagnoseLlaHns sbicoton 6onee 100 m.

MNpuMeyaHne - O6bEeKTbl C BbICOKUM YPOBHEM OTBETCTBEHHOCTW, MPU MPOEKTUPOBAHUM W
CTPOUTENBLCTBE KOTOPbLIX UCMOJIb3YIOTCA NPUHLUMUANBHO HOBble KOHCTPYKTUMBHbIE pPeLUeHUs, He
npolleflive NPoOBEPKY B MPaKTUKe CTPOUTENbCTBA W 3KCMyaTauunu, OOSKHbI ObiTb OTHECEHbI K
0c060 BbICOKOMY YPOBHIO OTBETCTBEHHOCTU 1a.

2 - HOpMaJibHbIA YPOBEHb OTBETCTBEHHOCTMU:

- XXUnble 30aHUA N gpyrne obbekTbl MACCOBOr0 CTPOUTENbCTBA, He Boweawune B la, 16 n 3
KJ1accChl;

- OCHOBHble 06bEeKTbl MaLLUHOCTPOEHUSA, NepepabaTbiBalOLWMX U apyrux OTpacnen;

3 - NOHM>XXEHHbIN YPOBEHb OTBETCTBEHHOCTW:

- TENANUbI, MAapHUKN, MOBMAbHbIE 30aHNs (C6opHO-pa3bopHbIe N KOHTEMHEPHOr O TUMa);
- CKJlaflbl BPEMEHHOI0 COAEPXKAHUS;

- BbITOBKM BaxTOBOro nepcoHana v gpyrme noaobHble COOPYXXEHUSA C OrpaHUYEHHbIMU CPOKaMu
cnyX6bl 1 npebbiBaHNEM B HUX JO4EN.

Ons Pa3nn4HbIX 3/1eMEHTOB 34aHUN OOMyCKaeTCA NMPUNMEHATb pa3nn4yHble YPOBHN
OTBETCTBEHHOCTMW.

.3 B 3aBMCMMOCTN OT YC/IOBUIM 3KCMAyaTaUnnN, KOHCTPYKLUMUM OTHOCAT K rpynnam 3Kcnjayatauuu,
YYUTbIBAOWMUM 3SKCMJyaTalUWOHHbIE MNapaMeTpbl OTHOCUTENbHOW BJIAXXHOCTWU, TeMMnepaTypsbl
BO34yXa B 30HE PaCMNOJIOXKEHNA KOHCTPYKLWNINA, XapaKTepHble YC0BUSA 3KClyaTaunun (B 3aKpbITbIX
WM OTKPbITbIX YycCioBUAX). Onpegensiowmm MNapaMeTpoM SBASETCA 3KCrMJyaTauMoHHasd
B/I@)KHOCTb [OpPEBECUHbl, KOTOPYI YCJIOBHO MOXXHO MPUHATb PaBHOM PaBHOBECHOW BJIaXXHOCTMU
AOpeBecuHbl (pUCyHOK [.1). Y4eT rpynn yCnoBuin sKCnayaTaunun oCyLLeCcTBASAETCS 419 Ha3Ha4YeHus
MoNpaBOYHbIX KOIPPULUNEHTOB K pacHYeTHbIM CONPOTUBIEHUSM APEBECUHbI, BbibOopa TuNa Kiees
N 3alWTHbIX MaTepuanoB MNpU MNPOEKTUPOBAHUN KOHCTPYKLWA, a TakXe Ons Bbibopa CUCTEMBI
KOHTPO/IA KayecTBa MNPU W3roTOBAEHUWN KOHCTPYKUMWA. [pynnbl 3KCnayaTauuum npuBeneHbl B
Tabnuue I.2.

4. Heobxoanmble Mepbl N0 obecnevyeHnio fONrOBEYHOCTU KOHCTPYKLMA 34aHNIN N COOPYXXEHUI C
YY4ETOM KOHKPETHbIX YCJIOBUM 3KCMJlyaTauunm npoekTupyemMbix 06beKTOB, a TakKXe pacyeTHble
CPOKMN KX CNY>XObl AO/HKEH onpefensaTb FeHNPOEKTUPOBLLUMK MO COrJlacoOBaHUIO C 3aKa34UKOM.
MpumepHble CPOKKN CNyXbbl coopy>XxeHunn npueseneHbl B Tabnnue I.1.



Tabnuua I'.1

MpnmepHble
HanmeHoBaHNS 06beKTOB CPOKM
cnyx6bl
BpemeHHble 30aHNA N COopy>KeHUA (BbITOBKU CTPpOUTENbHbIX paboynx n BaxToBOro o 10 net
nepcoHana, cknagbl BPpeMeHHble, NeTHMe NaBU/IbOHbI N T.M.)
Coopy>XeHus, s3KCriyaTupyemble B YCJIOBUAX CUIbHOArpPeCcCUBHbIX cpen (cocynbl v He MeHee
pe3epByapbl, TpybonpoBoabl NpeanpmaTnnm HedpTenepepabaTbiBatoLlen, ra3o0BOnN K 25 net
XVMNYECKON NPOMbILLUIEHHOCTN, COOPYXXEHUA B YCJI0BUAX MOPCKOWN Cpeabl U T.M.);
30aHNA N COOPYXKEHUSA MacCOBOro CTPOUTENLCTBA B 0ObI4YHbLIX YC0BUAX He MeHee
aKCnyaTaumn (34aHNSA XUINLWHO-IPa>KJaHCKOro U nNpon3BoACTBEHHOIO 50 neT
CTpoUTeNbCTBA)
YHUMKaNbHbIe 30aHNSA N COOPYXKEHUSA (30aHNA OCHOBHbIX My3€eB, XPaHWUJINLL
HaUMOHaJIbHbIX U KYJIbTYPHbIX LeHHOCTEN, Npou3BedeHNA MOHYMEHTalbHOro 100 net n
MCKYCCTBa, CTaZlNOHbI, TeaTpsbl, 34aHNA BbicoTon 6onee 75 M, 6onblienponeTHble bonee
COOpPYXeHUs 1 T.M.)
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Pucynor I'1 — Jdnarpasima paBHOBECHOH BIIAYKHOCTH JPeBECHHE

Tabnuvua .2 - Y4yeT KIacCcoB YCNOBUA 3KCMsyaTauuum Mpu NPOEKTUPOBAHMN U U3FOTOBAEHUU

KOHCTPYKLUUIA
Knaccel ycnosuin | lonoNHUTE NIbHbIE OCOBEHHOCTI yyeTa KIaccoB Npu:
aKcnyaTauum XapaKTepucTuKn
ycJioBUi MNpumevaHus
OCHOBHbIEMOAKIACCHI  SKCTUTyaTalum KOE?ES?IEMM 1?ﬁ?:§§523§
KOHCTPYKLWNN
1 2 3 4 5 6




Mpwn cyxom

Bna)xHoCTb

pexume 20 OpeBeCcUHbl Cnoes CooTBeTCTBYET
noMeLwieHninn ot KJ1eeHbIX
1.1 0o SOL!’Z KOHCTPYKUWNA He TPeboBaHNAM
knacca l no EN
BJI2XXHOCTN B AOJKHa MPeBbIaTh |300 [4]
OTOMUTENbHbIN 9% pna nogknacca
Cce30H 1.1 1 12% onsa
YyeT BAUSAHUS nogknacca 1.2, a
BJIA>XHOCTM Ha 3/1eMEHTOB U3
MPOYHOCTb LesfibHON JpeBeCcUuHbl
OpeBeCUHbl He - 18-20% pnsa obounx
TpebyeTcs, T.K. rnogknaccos.Kneesble
oXXupgaemas CoeiMHEeHNS He
3KCMayaTaumoHHas|TpebyoT aTTecTaynm
BJIAXXKHOCTb He Mo BOAOCTOMKOCTH, a
rnpesbillaeT rnokasaTesb Ha
3Ha4deHune 12%, paccnavBaHue no CooTBeTCTBYET
Mpu HopMasbHOM A1 KOTOPOro FOCT 27812 ons TpeboBaHNAM
1.2 pexXmnMe YyCTaHOBJIEHbI HecyLwmnx Knacca l mo EN
NoMeLLEHI HOpPMaTUBHbIE KOHCTPYKUUI He 386 [4]
BEJINYUHbI OOJ/DKEH NpeBbilaTh
MPOYHOCTK 10%.3aWnTHbIE
Mepbl 3/1IEMEHTOB
KOHCTPYKLUUIA
DOJIKHbI
Ha3Ha4yaTbCH
cornacHo
TpeboBaHmam CHwull
2.03.11.
Mpwn BNa>kHOM
21 pexxmme
oTanJIMBaeMbIX
NoMELUEHNM Bna>xHoOCTb
OpeBeCnHbI C/I0EB
KJ1eeHbIX
KOHCTPYKUUA He
OO0J>KHa npeBbllWwaTb
15%.KneeBble
coegnHEHNS OOJIXKHbI
ObITb aTTECTOBAHbI
B Mpwn pacyeTe Efewgﬁs cpeanen CooTBeTCTBYET
HeoTan/MBaeMblx |[Heobxoammo BOLOCTONKOCTY MO TpeboBaHUAM
2.2 EO)I;/IOGMLLI.MGHVIHX ° ics)gﬁ)g:umeHT rocT 17005, a gggc[ila] ”arIO =N
H¥)pMaﬂbe|X ycnosun paboTsl, riokasare/b Ha TakXe knaccoa
paccnameaHume no
30HAX BJIAXKHOCTK [T.K. FOCT 27812 ans 1,2 no EN 335
3KCMnJayaTauMoHHas HecyLLnX [3] n knaccy
BJIAXKHOCTb D2 no EN 204

npesbicnT 12%

KOHCTPYKUUIA He
[OJKEH MNpeBbIaTh
5%.3alnTHbLIe Mepsbl
3/1IEMEHTOB
KOHCTPYKLUUIA
DOJIKHbI
Ha3Ha4aTbCH
cornacHo
TpeboBaHnam CHwull
2.03.11.

[2]




Mpn MmokKpom Brna>xHOCTb
pexunme OpeBeCuHbI Cr10eB
3KCcnyaTauum KJ1eeHbIX
3.1 rnoMeLLeHnn nau KOHCTPYKUUI He
nog HaBecoM BO OO0JIKHa npeBblWwaTh
BJZIa>KHOWN 30He 15%.KneeBble
BJTAXXHOCTU CoeNHEHNS OO0JIKHbI
Mpn MOKpOM ObITb aTTECTOBaHbI
pexume HE HIDKE CooTBeTCTBYyeT
3KCryaTaymm noBbILLEHHOU Tpe6OBaHVIF|M
OTanIMBaeMbIx creneHn knacca Il no
MOMELLeHNA NN T e g cBAzu ¢ |POAROCTOMKOCTATIO - ey 38614], a
3.2 npw NoBbILLEeHNEM rocT 17005, a TakXXe KJ1accos
3 NCKYCCTBEHHbLIX g naxHOCTU A0 fiokasaresib Ha 3.1, 3.2 no EN
TENOBbIAENEHVAX|> 0% 1 Gonee pacciavBaHne no 335[3] 1
B FOCT 27812 gns knaccos D2,
HeoTanJimBaeMblX Hecywmx D4 ro EN
nomMeLLeHNax KOHCTPYKUNN He 204[2]
OOJ/KEH NpeBbilaTh
3%.3alnTHbLIe Mepbl
3/1IeMEHTOB
B OTKPbITbIX KOHCTPYKLMUA
3.3 aTMoCepHbIX AOJIKHbI
YyCNOBUAX Ha3Ha4aTbCA
cornacHo
TpeboBaHmam CHwull
2.03.11.
CooTBeTCTBYET
41 Mpn KOHTaKTe C TpeboBaHUAM
' rPYHTOM Knacca 4.1 no
4 To xe To xe EN 335(3]
CooTBeTCcTBYET
42 B Boze TpeboBaHUAM
Knaccos 4.2 n
5 no EN 335[3]

Mpnnoxenwve [

(obsA3aTenbHoe)

[TNOTHOCTbL ApeBeCcUuHsbl, paHepbl n LVL




MNOTHOCTb ApeBEeCUHbI, ¥ W , B KOHCTPYKUMAX A4
MNopona npeBecuHbl yC/I0BUI 3KCNNyaTaumm no tabanue 1

1A, 1n?2 3n4
XBOWHBbIE:
JINCTBEHHMLA 650 800
COCHa, esnb, Keap, NuxTa 500 600
TBepAble TNCTBEHHbIE:
ny6, 6epesa, byk, siceHb, KNneH, rpab, 700 800
akauus, BA3 N UWibM
Msrkme nMcTBEHHbIE:
OCWHa, ToNosb, OJibXa, nna 500 600

MNpumedaHnsl MNAoTHOCTb cBeXecpybIeHHOM ApeBeCUHbl XBOMHbIX U MAMKUX JINCTBEHHbIX MOPOL

cnefyeT NpUHMMaTb paBHoM 850 '™ | TBepAbiX IMCTBEHHbIX Nopogd - 1000 ¥/* 2 MnoTHOCTL
K/leeHOW ApeBeCUHbl cnefyeT NMPUHMMaTb Kak HeksieeHON.3 MNA0THOCTb 06blYHOW (haHepsbl

cneayeT NPUHMMATL PaBHOM MAOTHOCTY APEBECUHbI LLMOHOB, a 6akenn3npoBaHHON - 1000 /3

.4 TINOTHOCTb APEeBeCUHbl N3 OAHOHAMNPaBAEHHOro WroHa 500-600 ¥/ | B 3aBUCUMOCTU OT
NopoAbl APEeBECUHbI LUMOHOB.

MpunnoxxeHune E

(obsA3aTenbHoe)

[aHHbIe ONd pacyeTa CKaTbIX, N3rnbaembix u
CXKaTo-n3rnbaembiX 3/1eMeHTOB

k. TpY NpoBeEpke
JNIEMEHTOB NPAMOYTroJILHOI'O CEHEHHA 3JIeMEHTOB JBYTaBpOBOIro H KOPOG‘!aTOI‘O CeueHHi ¢
TIOCTOSIHHOM BBICOTO} 10ACOB
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"Tabnuuya E.1. 3HayveHma kKoapduumeHTa &N ONA pacyeTa COXKaTbiX M CXaTo-usrnbaembix
3/1€EMEHTOB C NepeMeHHON BbICOTON N MOCTOAHHOW LUNPUHON ceYeHuns"
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MpunoxxeHne X

(obs3aTenbHoOe)

[padbunkn ona pacdeTa PaHEpPHbIX CTEHOK HBaloK
n NanT

vadw MITa 14
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a — ceMUCNIOHHOM; 6 — NATHCIONHOM

Pucynok 2K.1 — I'paduku A5 onpegeseHust PaCYeTHbIX CONPOTHBJEHHH NPU PACTSIKEHUH NOJ YIJIOM K
BOJIOKHAM HAPYKHBIX c/i0eB GepesoBoii dpanepnl mapku DCP
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1 — nnst 6akenuzupopanHoi daunepsl Mapok PEC u ®ECB Tonumuoi 7 My u Gosee; 2 — nna Gepe3oroii panepbl Mapku
®CB ronumHok 8 MM u Goniee, B BEIpakeHit y = a/fic; @ — PACCTOAHUE MEXIY peGpamut XECTKOCTH Ganku; Ay, — BHICOTA
CTEHKH MEeXAY BHYTPEHHUMH rPAHIMU MOJOK

Pucynox JK.2 — Upaduxu a4 onpeneseHus koddduuuenta k, npn pacnosiokeHHH BOJIOKOH B
HAPYKHBIX CNIOAX (paHepLI BAOL NpoJieTa
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I—A — nns Gaxenusuposanoi Pauepst Mapok OBC v @ECB TonwuHol 7 MM 1 Gontee npy HAPaBNEHUU BONOKOH
HapYXKHBIX CIOEB NMAPAILNENbLHO Maso cTopoHe naweny; /—5 — ans GakenusuposanHoi darepst mapox PBC n GPECB
TonwrHoH 7 MM ¥ GoJiee NPy HanpaslIeH!H BONOKOH HAPYXKHBIX CJIOEB NEPHEHINKYSIPHO Maloil CTOpoHe naxenu; 2—A,
2—B — 70 e, ans Gepesosoit dauepst Mapku PCP TonwuHoi 8 MM u Gonee

)

Pucynox JK.3 — Tpaduxu njs onpenenenus k.

MpunnoxeHune N

(oba3aTenbHoe)

[Tpon3BoaCTBO PaboT Npm BKIENBAHUN
CTEpPXXHeu

Benay ocoboii Ba)KHOCTW M OTBETCTBEHHOCTW Mpouecca pekoMeHAauun MOryT MNPUMEHATbLCA
TONIbKO Ha NpeanpusaTuUsax co crneymanbHo oby4yeHHbIM NepcoHanoM U HEMNOCPEACTBEHHO NMLAMN,
[OMYLEHHbIMU K 3TO onepauun npmkasom no rnpegnpusTumto.

3Tn paboTbl 0POPMIIAIOTCS aKTOM Ha CKpbITble paboTbl, NoAnucaHHbiM OTK, MCNonHUTENEM u
TexHonorom. [lpouecc BO3MOXEH TOJIbKO B 3aBOACKUX YCJOBUSX, MPU MOJIOXKUTENbHON
TemnepaType, Npu BAAXKHOCTU APEeBECUHbl He Bbille 15% W B 3alUULLEHHbIX OT YBJIa>XHEHUS
nomMeLLeHnsIX.

.1 MaTepunansl

N.1.1 Ong BKAEMBAHNA UCMNOJSIb3YETCA IMNOKCUAHLIA KNel Ha ocHoBe cMmosibl 24-20. Anga npuMmepa
npueeneHsl cocTaBbl kKiees IMM-1 n IMLU-1:

Cmonas[1-20 (FOCT 20587) 100 B.4.
OTBepaunTens - MN3AMNA 10|;1L|2
Mnactudukatop - Mrd9 20|;3~40
HanonHutens - kBapy Mosiotein ana IMM-1 (FOCT 9077, mapka "B") nnmn 50-100
nopTnaHguemeHT gnsg 3MU-1 B.Y.

BO3MOXXHOCTb WCMOAb30BaHMSA APYrnx COCTaBOB M MapOK KJjes ANA BKJAEMBaHUA CTEpXHen
no/mkHa ObITb 0060CHOBaHA COOTBETCTBYWLIMMU WUCALITAHUAMU C oOnpeaesieHneM (OU3NKo-
MexXaHNYeCKUX XapaKTepUCTUK U TEXHONOMMYHOCTH.

N.1.2 Ona BkaenBaHUsA UCMOJb3YIOTCA MeTaJlJInYeCcKmne CTEPXXHU - U3 apMaTypbl Nepruogmnyeckoro



npocpuna knaccos A300, A400, A500 n A600. Ecnm npepnnonaraetcsd CBapka WM THyTbe, TO
TepMuyYecKn yrnpovyHeHHaa apMaTypa He ponyckaeTca. CTep)XHU He LOJ/DKHbl MMeTb npornd no
ONnHe N J0JKHbl 6biTb 6€3 3ayceHueB, O4YULLEHbI OT OKaJIMHbl, PXXaB4UHbI, FPA3KN, KPaCKW,
obe3xumpeHbl. Ha HUX Ha BCen BKAeuMBaeMoW AJSINHE A0JIKHbl ObITb puUdbl NOAHOrO NpodUS.
O4MCTKY Nyylle Npon3BOANTbL NECKOCTPYMHBLIM NN XUMUYECKUM crocobamu.

JonyckaeTca WCMONb30BaTb BbICOKOMPOYHYKD apMaTypy C BUHTOBOW opmon npodunsa u
cneynanbHbiMM ramkamm 6e3 cBapkn. Mo)XeT WCMoNb30BaTbCA W apMaTypa knacca A240
(rnapkas) nnbo Kpyrnas ctasb Nocae Hape3kn Ha Hen pe3bbbl Ha BKenBaeMon 4acTn. CTep>XHu
MOryT 6bITb OLMHKOBaHbI (KpOME X0NI0AHOMO LIMHKOBAHUSA).

CTep>XHW MOryT ObiTb CBapeHbl C 3ak/jafHbiMX AeTansaMu nepepn BKAEUBAHMEM WM MOChe.
JdonyckaeTca KoOMOBUHMpPOBaHHLIM BapuaHT. [pu cBapke nocne BKAeMBaHUA Heobxoammo
pykosoacrteoBaTbcAa N.7.4 n N.7.5 HacToALLEro NpuoXeHus.

N.1.3 Bna>kHoCTb OApeBecuHbl O/ YCTPONCTBA TakKUX coeamMHeHun gonyckaetcd He 6onee 12%
MpU 3KCJyaTauun KOHCTPYKLUWA BHYTPWU MOMELEHUA N He 6bonee 15% - Ons OTKPbITbIX
COOpPY>XXEHUA.

N.2 CBepneHmne oTBEPCTUN N MHCTPYMEHT

N.2.1 MNepepn cBepsieHNEM MPOU3BOAUTCA pa3MeTKa OCeln CTepxHen N HanpasJsieHue X MesioM Ha
6OKOBOI MOBEPXHOCTW.

N.2.2 OnpepenseTca NopsAAoK cBepneHms, 4Tobbl 0OTBEPCTUSA, B C/lyHae nepecevyeHns BHYTpU, He
MPMBENN K yTedyke Knea wianm K obpa3oBaHuto "coobuwawwmxca cocynoB". Jlyywe cBepseHue
MPON3BOANTbL TOJILKO C OAHOM FpaHW, 3aTeM Mocje BKNEUBAHUA CTEPXXHEWN U BbIOEPXKU - C
NPOTUBOMOJIOXKHOW FPaHMU.

N.2.3 Hak/OH OTBEPCTUN K FTOPU3OHTY He A0JKeH BbiTb MeHble 20° ana ynobcTBa 3anosiHeHUs
KJies CaMOTEKOM,

N.2.4 InameTp oTBEpCTUN Ao/KeH BbiTb BoNblLe HApPY>XHOr0 AnaMeTpa CTepP)KHEN Ha 3-4 MM.

N.2.5 MuHMManbHoe paccTossHMe 0 BOKOBOM MAOCKOCTM OT Kpas OTBEpPCTUS He AO0JIKHO ObiTb
MeHbLle 25 MM npu rnybmnHe oteepcTns go 700 mm n 30 mm npu 6onben rnybunHe.

N.2.6 Mpn cBepneHUn OTBEPCTUIN AOJSIKHbI WUCMOMb30BaTbCA LWabNOHbI, KOHCTPYKLMA KOTOPbIX
pa3pabaTbiBaeTCa 3aBOAOM-U3rOTOBUTENEM COBMECTHO C NMPOEKTUPOBLLMKAMU (PUCYHOK U.1)

TpyObr denw=dcs+2 MM IO OCHM OB,

1] L 5x50

Sazop I mm | Ocs Tpv6sr_—" \_Knecusiii naer

Pucynox H.1 — KoncTpykTupras cxema wa6soHa Al CBepsieaHsl HAKIOHHBIX 0TBEPCTHI
H CBapKH 3aKNAAHbIX JeTaseil



n2.7 OTBepCTI/Iﬂ cnepyeTt CBepP/INTb HenocpengCTBEHHO Mnepen BKEMBaAHUEM. OHU He [OO0JIXKHbI
oCTaBaTbCA CBOOOAHBLIMM O0/bLUE OOAHON CMEHbI, YTOBbl UCKNOYNTL BO3MOXXHOCTb NonagaHus B
HNX BOAObI, MblJ1nA, FpAaA3n N Ap.

.2.8 Mocne cBepneHUs O0TBEPCTUS »KenaTeNbHO NPOoAYyBaTb CXXaTbiM BO3AYXOM WM MPOYULLLATb
cneumanbHbIM epLIOM OT OMUJIOK.

N.2.9 OnameTp n rnybuHy OTBEPCTUN, a TakXe AnamMeTp U OJIMHY COOTBETCTBYOLWMNX CTEPXKHEN
HeobxoQMMO KOHTPOJIMPOBaTb MOrpy>XeHuem nocnegHnx B oTBepcTus 6e3 knesa. MNpu 3ToMm
Henb3sl AOoNycKaTb, 4YTOObl KOPOTKUE CTEpPXXHU "yToHynm" B oTBepcTun. FnybuHa cBepneHus
OTMEeYaeTCs Ha CBepJslax KPackomn, LBETHON N30JIEHTON NN My TaMuU-Or paHNYUTENAMMN.

N.2.10 Ona cBepsieHMS UCMOJb3YOTCA CreuuanbHble OJIMHHbIE CBeEpia ANS APeBeCcUMHbl WUau
obblYHbIe CBEpPJ1Aa NO MeTasny.

N.2.11 OnuHa ceepn perynmpyeTtca NnyTeM HapalwuBaHUA apMaTypPHLIMU CTEPXKHAMU ONaMETPOM
12-14 MM Ha cBapke. Npn 3TOM LEeHTpUPOBaHME JIerKo AOCTUMraeTCa NPOKOBKOW CTbiKa B ropsyem
COCTOSAHUNN. KOHYC HY>XHOro Kannbpa Tak>Xe npucoegnHAeTCa Ha CBapke.

N.2.12 Ona cBepsieHnsa NCNOMb3YIOTCA pyYHble Apenn MOWHOCTbIO He MeHee 600 BT, obsa3aTenbHO
C ABYMS pyyYKaMmu.

N.3 NMoaroTtoBka CTEP>XHEN K BKJIEUMBAHUIO

N.3.1 CTepxHu nepen BKIEMBAHWEM [OOJIKHbl OblTb MOBTOPHO OCBUAETENLCTBOBAHbI U
COOTBETCTBOBATb MPOEKTY MO KJlacCy CTanu, Konn4ecTsy, AnameTpam, rnybuHe n kadyecTsy.

N.3.2 Heobxoanmo yb6eanTbcs B COOTBETCTBUM MapKKU 3aKNagHOW AeTanu NMpoeKTy.

N.3.3 CTep>XHU [oJKHbl cBOO6OAHO, 6e3 ycuani BXoOAUTb B OTBEPCTUA M 3aHMMaATb MPOEKTHOe
nono>xeHue. [171s 3TOro oHM A0JIXKHbI 6bITb NpPoBepeHbl MPOBHbLIM NOrPy>XEHNUEM HACYXo.

N.3.4 CTepXXHU He AO0/KHbl 6bITb 3arpsa3HeHbl MacjiaMu, He OO0J/KHbl ObiTb BAAXXHbIMU, NAU
MOKPLITbIMU PXXaBYUHOW. NS OYMCTKM WUCMNONb3YIOT LWETKWU, HakaadHyto Oymary, aueToH uam
MecKoCTPYWHbIN anmnapart.

N.3.5 MNepen BKNemBaHMEM TemnepaTypa CTEp>XHen He posikHa bbb HuMKe 18-20°C; ansa
NIerkoCTn NOrpy>XeHns gonyckaeTcsa nogorpes ctep>xHen o 30-40°C.

.4 lNMpurotosneHne Knees

Mepen paboToln cnepyeT ybeamTbCa B HaNMYMU KOMMOHEHTOB B Heobxogumom obbeme, B UX
COOTBETCTBUN HAUMEHOBAHMSAM, CPOKAM rogHOCTU 1 cneundurkaumsam (B NpoekTe).

N.4.1 Knen MOXXHO MpuroTaBanMBaTb NpU TeMnepaType BO3AyXa B MNOMELEHUN N KOMMNOHEHTOB
Knea B npepenax 16-25°C. Cnegyet vMeTb B BMAOY, YTO MPWU MOBbIWLEHNM TeMnepaTypbl pe3ko
CHMXKAETCA >KU3HEeCnoCobHOCTb Kies, a Mnpu TMOHMXXEHUN - CHUXAETCA TEexXHONIOrMYHOCTb.
YBenuyeHme TemnepaTypbl MOXET MPUBECTU K MIHOBEHHOW peakUun 1, Kak cnencrtBue, - K
npobnemam BKAeMBaHUSA, Mopye 3aKNagHbIX AeTasen n Nnocyabl.

N.4.2 HeobxoOuMo CTPOro KOHTPOAMPOBATb BpeMsi C MOMEHTa CMellMBaHWA OTBepauTens wu
cMmonbl. OHO He A0JIXKHO NMpeBbIlWaTb BpeMeHn paboyen xumnsHecnocobHocTn knes (T.e. 20-30 MUH.,
B 3aBUCUMOCTM OT TeMnepaTypsbl).

N.4.3 O0na noBbILLEHNA XXN3HECMOCOOHOCTN, KNen AOMyCKaeTCs OXJjaKdaTb B eéMKOCTU C BOAOW,
HO NpWY 3TOM HeNb34 A0NYCKaTb NonagaHusa BOAbl B KJ1IEN UN B OTBEPCTUS.

N.4.4 Onda npuroToBJIeHNA KJ1es Jydlle NCMNoJib30BaTb MJacTMAaCCOBYO TOJICTOCTEHHYIO Mocyay.

N.4.5 OpHoBpeMeHHO criegyeT nNpuroTaBamMBaTb He 6onee 2,5 Kr knesl, M3-3a OMNacHOCTU ero
pa3orpesa M HeynpaBAsSEMOW peakLumnn.



N.4.6 Inga B3BELWMBAHWUS UCMNOJIb30BaTb BeCbl C TOYHOCTbIO Ao 10 r.

n.4.7 TlocnepnoBaTeNlbHOCTb  MPUrOTOBJIEHUA  KOMMO3MUMK: CMoJla -  njaactudukaTop,
oTBEpOUTES b, HANOJIHUTENb.

1.4.8 BpeMsa nepemeLllnBaHna Knes - 3-4 MUH BPYYHYIO, MPU MEeXaHNYeCKOM nepemMeLinBaHnm - 2-
3 MWH, 00 OAHOPOLHOWN MacChl.

n.4.9 lMepen NpUroToBEHUEM Kesd MNPoOU3BECTU TeCTUpPOBaHME KayeCcTBa KOMMOHEHTOB MyTeEM
N3roTOBNIEHNSA KOHTPOJIbHbIX o0bpa3yoB knes B obbeme 20-50 r C oTBepXAeHuMeM npwu
nosblLLeHHON TemnepaType (8o 30°) ana akTuBM3aL MM npouecca.

n.4.10 TMMpun onpeneneHnn obbema Knesa On8 MPUrOTOBJIEHMA ClleAyeT MNPOM3BECTU
COOTBETCTBYOWME pacyeTbl C y4eTOM BPEMEHWN Ha BCe onepaunn: 3anojiHEHUSA OTBEPCTUN KIIeeM,
Morpy>xeHnsa crtepxHen n ap. ObblvHO NpuroTaeanBaloT He Bonee 1-2 Kr knes. [ BKJENBaHUS
0OHOro CTEPXHSA AnnHonm 1 m anameTtpom 20 MM TpebyeTca B cpenHem 350 r knes. Ho B Ka)XaoMm
c/lyqae yhOesibHbl pacxod Kfest YTOYHAETCA OMbITHbIM MyTeM, NMPO6HbIM BKeMBaHMEM MepPBbIX
CTep)XHen, 4Tobbl Mocne NOrpy>XeHMa CTEPXXHSA U3 OTBEPCTUA NoaBAAsiCca Hebonblon n3bbiTok
knes (nmopsaaka 5-10 r).

N.4.11 Oo3npoBKa Kjesa no ob6bemMy He OOMNYCKAeTCa U3-3a Ha/IMMaHWA KJiesa Ha CTEHKM nocyabl 1
Op. cneunduyHbix ocobeHHocTeNn.

1.5 3anosiHeHne KneemM OTBEepPCTU n
MOrpy>XeHume CTep>XHewn

3TO oAHa N3 OTBETCTBEHHbIX OI'IGpE:]LI,I/IVI, KOTOpad AOJIXKHa ocobo KOHTPOMNPOBaTbCA CJ'Iy)KGOIZ
OTK.

1N.5.1 Nepen 3anofIHEHUEM KeeM AN KOHTPOAs raybuHbl U AvaMeTpa OTBepCTMs HeobxoOumo
ONYCTUTb B HEr0 CTEPXXEHb HACYXO.

N.5.2 3anonHeHue KsieeM U BKJIeMBaHUE CTep>XHS MPOU3BOOUTCH MociefoBaTeslbHO, TOJSIbKO B
OOHO - ABa OTBEpPCTUA, 4TOObl n3bexxaTb HEKOHTPOJMPYEMON NoAMMEpPU3aLMn nam "ronogHoro"
BKJIEMBaHNA, KOrga n3-3a HenpeasuaeHHbIX yTe4yeK MOXKeT OKa3aTbCHd HeLOoCTaTOK KJjies nau ero
n36bITOK.

1.5.3 Ons 3anosHeHns Kneem HeobxoAMMO NUCMNOJIb30BaTb MEPHYD eMKOCTb 06BbeMOM TOJIbKO Ha
0Z1HO OTBepcTMe. DTo obsizaTesIbHOE YC/I0BME Ka4YeCTBEHHOI0 CKIEMBaAHUS.

N.5.4 He ponyckaeTcs 3anoJIHEHME HECKOJIbKUX OTBEepCTUM 13 oblien emkKocTn 6e3 KOHTpons
obbeMa. 310 HensbexHO NpueeneT K bpaky coeguHeHU. MNpn 3TOM UCKOYaETCH BO3MOXHOCTb
KOHTPOJ1S NOSIHOTbI 3arnoJIHEHUS.

N.5.5 B oTaenbHbIX ciy4vasax (AN KpynHorabapuTHbIX KOHCTPYKLNA) OOMYCKAeTCs 3arnosiHeHue
KJleeM 4yepe3 [OMNOJIHUTENIbHbIE OTBEPCTUS MOJA AaBfeHMeM (pUCyHOK W.2) ¢ ncnosib30BaHMEM
crneumanbHbIX Tyb6 Tuna WNPULEB WM MHEBMOYCTAHOBOK. BBMAY Ba)XHOCTW, Takue ornepauumu
IOJ/DKHbI MPOU3BOAUTLCA MOM KOHTPOJIEM MpeacTaBUTeNss MNPOEKTHOW opraHu3auuun. Mocne
NnosiBNeHns un3bbITKa KJies CBepxy Hal CTEPXHEM [OMOJIHUTEsbHbIE OTBEPCTUS AOJIKHbI
3abuBaTbCa cneumanbHbIMU NPobKamum.
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Pucynox H.2 — Cxema nogaym kJies noj JapjieHuem

N.5.6 OOHOBPEMEHHO C 3anoJIHeHMEM OTBEPCTUN, [OOJIKHbl W3roTaB/IMBATLCA KOHTPOJIbHbIE
obpa3ubl ANa UCMbITAaHWA Ha NpoaaBaMBaHue (cM. pasgen L.6).

N.5.7 Cpa3y nocne 3anosiHeEHUS OTBEPCTUA KJleeM, B HEro Norpy>aeTca cTep>xeHb. MorpyxeHune
Npon3BOANTCA BAABAMBaHMEM C BpawieHmeMm. Onepaumsa ynpoLilaeTcs M KayecTBO BO3pacTaeT,
eC/In Morpy>xeHne nponssoanTcsa BubpatopoMm (Bubpobynason Co cneymasbHOM Hacaakomn). Ecnm
nocne MOrpy>XeHus n3 OTBEepCTUS M3ObITOK Kesa He MosSBWUCSA, TO CTep>XeHb Heobxoammo
NPUNOAHATbL U YCTAaHOBUTb BEANYUHY N MPUYNHY HefoCTaTKa B Kyee. Ecam oTBepcTne oka3asnoch
He 3anoJIHeHHbIM 00 Bepxy Ha 2-3 AguMameTpa, TO AOMyCKaeTCcs HeaoCTayy KOMMeHCUMpoBaTb
NOANIMBKON, €CNIN Xe cnenoB knes He bypeT obHapyxeHo 6onee 4eMm Ha 1/3 ANNHbBI CTEPXKHSA, TO
€ro HagJ1eXuT BbITalWWUTb MOJHOCTbIO, MPOU3BECTU 3arojHEHWE OTBEPCTUS AOMNOJIHUTENbHbLIM
06beMOM 1 NpPoOM3BECTM NOBTOPHOE NorpyxxeHue. MNMpu 3ToM Heobxoanmo obs3aTesIbHO BbISIBUTbL U
YCTPaHUTb NpUYUHY "ronoaHoro" BkKNemBaHMA. lNpuyMHaA MOXeT COCTOATb B owmnbkax npw
0031poBKe Knes Nnbo B yTe4vke Kjies B TPELLMHbI UK B COCefHMNE OTBEPCTUS.

n.5.8 CoeaunHeHns,, B KOTOpPbIX OOHapy>XeHbl YTeYKU Kjes, [OJ/IKHbl aKTUPOBATbLCA WU
BpakoBaTbCA C 3aMeHON UX HOBbIMM MO NPEeAIOKEHNSAM aBTOPOB NPOEKTa.

1N.5.9 OQHOBpPEMEHHO C BKJIEMBAHMEM CTEpP>XHEeW, MPOU3BOAUTCA WU3roTOBNEHWE KOHTPOJIbHbIX
06pa3uoB ANa UCMbITAaHMA Ha NPOAABAMBAHNE, MO OAHOMY 06pa3Ly Ha KaXkabl 3aMecC KJies.

1.6 Bbioep>xka coeanHeHnin nocsie BKaAenBaHn4
N KOHTPOJIb Ka4yeCcTBa

N.6.1 Tlocne BKNEeMBaAHUA COEOVHEHUA [OJ/DKHbl HaxoAUTbCA B COCTOSAHUW TOKOSA Mpu
TemnepaTtype +18°C He MeHee 10-12 4 ona [OCTUIXKEHMSA coeanHeHnem pa3bopHOM NPOYHOCTML.

n.6.2 Tlocne 12 4 BbIAEPXKU COEAMHEHUA MOryT NepeMewaTbCd, KaHTOBaTbCsA, HO He
OOMyCKaeTCsa UX Harpy>xeHue.

1.6.3 HarpyxaTb coeamHeHue ycunnmem B 70% pacCyeTHOWM HarpyskKuM OOMycKaeTcs nocse Tpex
CYTOK OTBEP)XAEHUSA KNes.

M1.6.4 WcnblTaHUA KOHTPOJIbHbLIX COEAVMHEHW MPOM3BOAAT HEe paHee, 4eM Yepe3 3 CYyTOK
OTBEPXAEHNA NpU TeMrnepaType Bo3ayxa +18°C.

1.6.5 KoOHTpoJIb KayecTBa CoOeAUHEHNI BKOYaeT cregytollee:
- KOHTPOJIb BJIA)KHOCTU ApeBeChHbl B OTBEPCTUN;

- MPaBUJIbHOCTb Pa3METKW;



- COOTBETCTBME MNapaMeTpoB coegnHeHnn MPOEKTY,

- COOTBETCTBME KJIaCCa apMaTypbl MPOEKTY;

COOTBETCTBMNE Ka4HeCTBa NOBEPXHOCTN CTep)KHeI7I;

KOHTPOJIb Ka4e€CTBa KOMIMOHEHTOB KJ1EA;

KOHTPOJIb XXN3HECNOCOOHOCTU KJiest Mpu 3aJlaHHON TeMnepaType B 30He NPon3BOACTBa paboT;

- KOHTPOJIb YCJIOBUIA NpoM3BOACTBa paboT (Hanmdme NoaMoCTEN, PacrnosioKEHNE OCM OTBEPCTUN
MO OTHOLUEHUK K TFOPU3OHTY, HaNM4YMe WNHCTPYMEHTOB, Ha/M4Me KOHTPOJIbHbLIX 06pa3uoB W
MapKUPOBKWN Ha HUX, FOTOBHOCTb TEXHOJIOMMYECKOM KapTbl U T.M.);

- KOHTPOJIb NOC/IeA0BaTENIbHOCTN CBEPNIEHNSA OTBEPCTUN U BKIEMBAHUS;
- Hann4yme emkoctenn 06bLEMOM Ha O4HO COeAVNHEHME A1 3aMO/IHEHUS OTBEPCTUN KJ1€EM.
1.6.6 KOHTpPOJIb NONIHOTLI 3aMOJIHEHNS OTBEPCTUN KJ1€EM MPU NOrPYy>KEHNN CTEPXKHEN.

N.6.7 AKTMpOBaHME cCoegUHEeHUN C "roflIogHbIM" BKJEMBAHMEM WU Mepbl MO YCTPAHEHMUIO €ero
MPUYKNH.

N.6.8 OTMeTKM B XXypHanax paboT No TEXHONOrMYeCKOMY npoLeccy.

N.6.9 TlpoBeneHne WUCMbITAHUA KOHTPOJIbHbLIX 006pa3uoB Ha npogassmMBaHMe (pUCyHOK W.3).
Pe3ynbTaTbl HE 0O/KHbI 6bITb HMXKe 6 MIa.
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Pucynox 1.3 — Cxema 06pasuos AJst MCAbITAHUH

MPOYHOCTb Ha MpoJaB/MBaHUe onpenenseTcs OTHOLEHNEM pa3pyluatollein Harpy3kum K 60KoBown
NOBEPXHOCTU OTBEPCTUSA
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1.6.10 OchopmMmneHne pe3ysnbTaToB UCMbITaHUN B XXypHase. [pn 3TOM 0TMeYalTCcsd HauMeHOBaHmne
06beKTa, MapKa KOHCTPYKLMIA, AaTa BKAENBAHUA.

M.6.11 B cny4yae HU3KUX pe3ybTaToOB, COBMECTHO C aBTOpPaMW MNpPoeKTa MPUHMMAETCa pelleHne
06 yCcnneHnm KOHCTPYKLUMA MK ncnbiTaHnax 6onbluero Koan4yecTsa cCoeAnHEHNN.

MN.6.12 Ha Kaxaylo NapTU0 KOHCTPYKLUUA COCTaBISETCA aKT CKPbITbIX paboT no yCTpoOWCTBY
COEAMHEHNN Ha BKJEEHHbIX CTepXXHAX. lMapTuen cYNTalTCad KOHCTPYKUMW B KOJIMYECTBE He
6onee 10 snemeHTOB Wan 10 y350B, NMpMHagJeXalwmnx K ogHOMY OOBLEKTY N U3rOTOBJIEHHbLIX B
OOHY CMEHY.

N.7 TexHnKa 6e30nacHoOCTH

N.7.1 NomeweHne, rae NpPon3BOANTCS NPUrOTOBAEHNE Kies, O0/IXKHO 6biTb 06opyaoBaHo obuien
N MEeCTHOW NPUHYONTENbHON N eCTECTBEHHON BEHTUNALNER, ropaYen n Xosa04HON BOAON.



N.7.2 Mpn paboTe c kNieeM 06sA3aTeNIbHO WCMOJIb30BaTb PE3UHOBbLIE WAW MNOJNITUSIEHOBLIE
nepyaTKu.

N.7.3 MNMonaBwWnin Ha PYKW KJeN MOXKHO yAanATb alleTOHOM U BOAOW C MbIJIOM.

N.7.4 Tpn cBapke BKJIEEHHbIX AeTasen HeobxoaMM MeCTHbIA OTCOC MNPOAYKTOB FOpPeHus u
cobnofgeHe NPOTMBOMNOXXAPHbIX MEPOMNPUATUA. 3aluuTa ApeBeCUHbl OT KOMoTu, obyranmesaHus v
BOCMJ/JIaMeHeHMNS NMPOU3BOANTCH C MOMOLLLIO 3KPaHOB U3 cTanu, acbecta n npou.

N.7.5 CBapKy BeCTW LIMNOHOYHbIMW LUBAaMW MO 3axBaTKaM, 4YTOObl WCKOYUTbL Meperpes u
BOCMJIaMeHeHne gpeBecuHbl. MpPoao/HKMTENbHOCTL HEMPEPbLIBHOW CBAPKW OAHOrO LWBa HE A0J/KHA
npeBbilWaTb 1 MUHYTY.

MpunnoxeHwune K

(obs3aTenbHOE)

[loXKapHoO-TexXHU4Yeckmne TpeboBaHNA K
KOHCTPYKLUWSAM N3 OPEBECUHDbI

K.1 B cayyaax, npeaycMOTPEeHHbIX MPOTUBOMOXAapHbIMKA TpeboBaHUSMU  OEeACTBYOLWMNX
HOPMATUBHbIX [NOKYMEHTOB, [epeBsHHbIE KOHCTPYKLUUW AOJ/KHbI ObiTb 3aMpoeKTUPOBaHbI U
BbIMOJIHEHbI C  MNpefesioM  OrHeCTOMKOCTWM W MoKasaTesleM  MOXKapHOW  omnacHoCTW,
pernameHTupyemMmbiMm 3TUMn TpeboBaHNAMMN.

[Mpenen orHeCTONKOCTW

K.2 MNpepen orHeCTOMKOCTK onpenensdeTca no Metodam, yctaHosneHHsiM TOCT 30247.0 n TOCT
30247.1.

K.3 [onyckaeTcs npenen orHeCTOMKOCTN OepeBsHHbIX 3/1eMEHTOB KOHCTPYKUWA yCTaHaB/INBaTb
pacyeTHbIM MyTeM Ha OCHOBE 3aKOHOMepHocTen o6yrameBaHMA W MNporpeBa WX CEYEHUA B
YC/I0OBUAX CTaHOApPTHOroO TernJoBoro BO3AencTBus, pernameHtupyemoro FOCT 30247.0, n ¢
y4yeToM npefesibHbiX COCTOSAHUN MO OFHECTOMKOCTU, pernameHTmpyembix FTOCT 30247.1.

K.4 OCHOBHbIMW 3aKOHOMEPHOCTAMU, HeobxoAMMbIMW OIS pacyeTa MNpPenesioB OrHeCTOMKOCTW
NepeBAHHbIX KOHCTPYKLUNIA SBASIIOTCS:

- TeMnepaTypa Ha4dana obyrnmeaHus apesecunHbl coctasnseT 270°C;

- 3Ta TeMmnepaTypa AOCTUraeTcAa Ha MOBEPXHOCTU ApeBeCuHbl 4Yepe3 4 MWH Mocsie Hadasa
CTaHOapPTHOIo TenJioBoro BO3AENCTBMUSA no>xapa;

- YC/IOBHasi CKOpPOCTb o0bOyrameBaHus (CKOpPOCTb nepeMelweHns ¢poHTa obyramesaHus),
BKJIIOHAlOWAA BJINSAHNE YIrNIOBbIX 3akKpyrjieHun, [Ns [ApeBeCcUHbl XBOWMHLIX Mopos chepyert
MPUHUMaTb NOCTOAHHOW, paBHon 0,7 MM/MUH;

- 32 ppOHTOM 0ByrnnBaHMs TeMnepaTypa APEBECUHbI CHMXKAETCS No rmnepbosmyeckoMy 3aKoHy.

K.5 Mpu pacyeTe Ha OrHeCTOMKOCTb C/lleAyeT Y4MTbiBaTb TOJIbKO MOCTOSIHHblE W BPEMEHHble
ONTeNbHble Harpy3Ku.

K.6 Bcnencrtesume HepaBHOMEPHOro pacrnpefeneHmsa TemnepaTyp Mo CeYeHUo LpeBecUHbl 3a
hpoHTOM 0B6YyrAnBaHuA, Npu onpeneneHnn reoMeTpn4yecknx pasMepoB cevyeHns B Nt06on MOMEHT
BPEMEHM OrHEBOro BO3AENCTBUA CefyeT UCKIYNTb Cnon neperpeton Boiwe 100°C gpeBeCuHbl
C Y4€TOM YrnoBbIX 3aKpYraeHUn ToONAWNHON 7 MM.

K.7 PacyeTHOe CONpOTMB/IEHME APEBECUHbI B YCJIOBUSAX Ry no>xapa onpegenseTcs rno gopmyne
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roe =08 yuuTbIBaeT BpeMsa noxkapa 15-120 muH.

K.8 Pac4eT Ha MPOYHOCTb B YCJ/IOBUAX MOXapa BedeTca no MeToay 3PPEKTUBHONO cCevyeHus,
YMEHbLUEHHOr0 C y4eTOM 0byrnmBaHus, BKAOYasa BANUSIHME YII0BbIX 3aKPYr/IeHUN, N NeperpeToro
cnos gpeBecuHsbl (K.6).

K.9 lMpenen OrHeCcToMKOCTW Y3/10B COEAUHEHUS 3JIEMEHTOB M OMOPHbIX Y3JI0B AepeBSHHbIX
KOHCTPYKLWIA, B TOM YUCJIE€ C NPUMEHEHUEM METa/JINYEeCKUX M HeMeTaNlJIMYecknx neTtanen u
3/1eMEHTOB, A0J/KeH BbITb He HMKe Tpebyemoro npegena orHeCTONKOCTU KOHCTPYKLUK B LLESIOM.

I'Ip|/| He06XO,£I,I/IMOCTI/I, npenen OFHECTOMKOCTU nepeBAaHHbIX 3JIEMEHTOB KOHCTPYKUUN N Y3JI0B UX
coeguHeHns MoxXeT ObiTb MNOBbILIEH nyTemMm yBeJIN4eHNA pPa3MepoB UX ceHeHnd, npuMeHeHnA
cpencCcTB OrHesawunTbl Unn TenJon3onnpyrwmnx mMaTtepunanoB U 061U oBOK, B TOM 4ucne m3
nmnnomMmaTtTepnanos.

K.10 ObecneyeHune TpebyeMon OrHECTONKOCTN MeTaNINYECKUX 3/IEMEHTOB KOHCTPYKLMN 1 Y3/10B
coeNHEHNSA 3JIEMEHTOB KOHCTPYKUWN, BbINOJIHEHHbLIX C TMPUMEHEHNEM MeTal/In4ecKunx
3aKNagHbIX geTasnen, MoXeT ObiTb OCTUrHYTO CpPeacTBaMu, aHANOrMYHbIMU YKa3aHHbIM B K.7.
Mpn 3TOM TemnepaTypa MeTasaslia B MecTax CONPUKOCHOBEHMUA C ApeBecuHon, Bo nibexxaHue ee
BO3ropaHMa K MOMEHTY BPeEMEHU, COOTBETCTBYyOLWEMY TpebyemMoMy npenesny orHeCTOMKOCTU, He
0oJ>XHa npeBbiwaTb 270°C.

K.11 Mpu onpeneneHUn OrHeCTOMKOCTU COEAMHEHUA Ha BKJIEEHHbIX CTEPXHAX, BCAeacTBue
HEepPaBHOMEPHOro pacnpedesieHnuss TemnepaTyp, PacCTosiHME OT rpaHuubl obyraMBaHUs 00
KNeeBoro LBa Mexny [PEeBecMHOW W BK/EEeHHbIM CTEPXXHEM K MOMEHTY BpPEMEHMU,
COOTBETCTBYHOLEMY TpebyeMoMy npeneny orHeCTOMKOCTU, AO/IKHO BbiTb HE MeHee 20 MM.

K.12 B KOHCTPYKLMAX COCTABHOIro WM KOpobYaToro ceYeHus OTKPbITble (HE3aMKHYTbIe) 3a30pbl
MexXay UeSibHbIMU 3/1IeMeHTaMu CeYeHUs He OO0JIKHbI NpeBbillaTh 7 MM, a 3a30pbl 6osee 7 MM
JO/KHbI  ObITb  3aMKHYTbl  NPOAO/bHLIMA  AnadparMaMu  TOJLWWHOW, obecrneynBatoLlen
HepacnpoCcTpaHeHne OrHs B 3a30p B TeYEeHNE BpeMeHn TpebyeMoro npeaena orHeCTOMKOCTH.

[To>KapHas onacHOCTb KOHCTPYKLNK

K.13 Tlloka3aTesieM TMO)apHOW OMacHOCTU KOHCTPYKLUIA SABASETCA KJAcC WX MOXXapHOWM
OMacHOCTW.

Knacc no>xapHoOW onacHOCTU KOHCTPYKUMK cnepyeT onpenenaTb no FOCT 30403.

K.14 [peBecnHa ABAAETCA ropwyMMm mMaTepuasioM. [lod3TOMy KiNacC MNOXXapHOW OMNacHOCTU
3/1EMEHTOB KOHCTPYKUUM U3 He3awuuweHHON fpeBecuHbl bypeT K3, He3aBMCMMO OT BpeMeHMU
BO34ENCTBUA OrHA 1 TpebyemMoro npeaena nx orHeCTONKOCTM.

K.15 CHM>XeHne no>xapHon onacHOCTK (MOBbILLIEHME KJlacCa noxXapHon onacHocTu ao KO, K1, nan
K2) 31eMeHTOB KOHCTPYKLUUW W3 OpPEeBEeCUMHbl BO3MOXHO TOJIbKO MyTeM MPMMEHEeHUa cpencTs
OorHe3awnTbl. HekoTopble M3 TakKMX CpeAcTB OrHesalwnTbl, 0COBEHHO KOHCTPYKTUBHbIE, MOryT
yBeNM4YMBaTb Npenen orHeCTONKOCTU KOHCTPYKLMA.

K.16 B kayecTBe oOrHesawuTbl A58 ApeBeCUHbl PeKOMeHAYyeTCA MNPUMEHATb OrHe3awuTHble
cocTasbl (ganee - OC) | u Il rpynn orHe3awmTHON 3PPEKTUBHOCTIN, KOTOPasa onpenenseTcs nyTem
MasioMacwTabHbIx nabopaTopHbIX UCAbITaHU B cooTBeTCcTBUN ¢ TOCT P 53292.

OTO NO3BOJSAET CpaBHMBaATb Mexnay cobon pa3nnyHble HEKOHCTPYKTWUBHbIE CpencCcTBa
OrHesawuTbl, HO He MNO03BOJSAEeT MNPOrHO3MPOBaTb KJlACC MOXXAPHOW OMAaCHOCTM 3aliulaemMon
KOHCTPYKUUNN NN €€ 3J1IEMEHTa.

Mo3ToMy peanbHbI KAAacC MOXXAaPHOW OMACHOCTU KOHCTPYKLMW UK ee d1eMeHTa MoXXeT ObiTb
YCTaHOBJIEH TOJIbKO MYyTEM NMPOBEAEHNA OrHEBbLIX NUcnblTaHun no FOCT 30403.



K.17 [JaHHble pOna onpenesieHUs rokKasaTeseil MOoXXapHOM OMaCcHOCTM KOHCTPYKUMWIA Mpu
NCMOJIb30BAHMN KOHKPETHbIX CPeAcTB OrHe3alWTbl OOJ/DKHbI MNPeaoCcTaBAsATb MNOCTABLMKU
CPencCTB OrHEe3alunTHhl.

K.18 MpuMeHeHne kneeHblx AepeBsHHbIX KOHCTPYKLUMA BO MHOIMMX C/lyYasX CBSA3aHO C BbICOKUMU
TpeboBaHUAMMN K UX BHELLUHEMY BUAY, MO3TOMY OrHe3alwMTHbIe COCTaBbl B 3TUX CJyYaaX OOJIKHbI
COXPaHSATb €CTECTBEHHYIO TEKCTYPY APEBECUHbI.

K.19 MMpwn Bbl60pe OrHe3aWnTHbIX COCTaBOB CciielyeT YyYUTbiBaTb OaHHblE O HeobXxoOnMMoCTn MX
nepnoan4eckon 3amMeHbl UM BOCCTAHOBJIEHMSA, @ TakKXe 0 HegonyCTUMOCTU UX NPUMEHEHUS B
MecCTaX, NCKJTIIo4YaloLWnx BbiMNoJIHEHNE 3TUX onepau,Vl|7|; cnepyeT TakXe y4YUTbiBaTb TpeﬁoBaHI/IFl 06
NnX COOTBETCTBUMN HOPMaM NMPpMMeHeHNAa OTAe/1I04YHbIX MaTepnasioB.

OrHesalwnTHbIEe COCTaBbI

K.20 B 3aBMCMMOCTW OT cocTaBa n ceoncTte OC nogpasfensaoTcs Ha cneaytouine snabl:
- JaKWN OrHe3almnTHble, 06pa3yloT Ha 3allULLAEMON NOBEPXHOCTU TOHKYIO MPO3PavYHYIO MIEHKY;

- KpPaCKu OrHesawuTHble, 06pa3yloT Ha 3aWuMLAeMOoN MOBEPXHOCTU TOHKYK HEMpo3payHyto
NAEHKY;

- NacTbl, obMa3kM OrHesawunTHble, 06pa3yldT Ha 3aluMLLAEMON MOBEPXHOCTU CJ/ION MOKPbLITUSA
B6onblUen TONWMHBI, YeM NTaKN N KPacKK;

- COCTaBbl NPOMNNTOYHbIE, B TOM 4HUcCe OrHebno3alNTHbIE;

- COCTaBbl KOM6VIHVIpOBaHHbIe OrHe3alwnTHble, npeacTtasidloLne cobon Komnnekc m3 OBYX WUJN
bonee BumoB OC, HaHeceHMe Kakgoro u3 KOTOPbIX Ha 3alunwaemMyro MnoBepXHOCTb
ocyLlecTBAAeTCA nocsieaoBaTes/ibHO.

K.21 B 3aBUCMMOCTU OT ycsioBuUin akcnayaTauum OC no npefHasHayvYeHU0 NOoApa3fendaiTcsa Ha
cnepywuwme:

- ONnga 3KCnayatTaumn Ha OTKPbITOM BO34yXe Ujin nog HaBeCom;

- ONga 3KCrnayatTaunnm B 3aKpblITOM HEOTAlNJinBaeMoM NMoMeLleHnNn;
- OoNna s3KCnayatTaunm B 3aKpPbITOM OTarnJinBaeMoM NnoMeLleHnn;

- 0na 3KcnayaTaunnnm B NMHbIX crneunaibHO OroBopeHHbIX YCN10BUAX.

K.22 OC, B 3aBUCMMOCTM OT YCTOMYMBOCTM K BO3OEWUCTBUID arpecCuMBHbIX (aKTOpOB.,
noapasfaensioTCca Ha CTONKME N HECTOMKNE B arpecCcnBHOM cpege.

K.23 Mponuto4dHble OC noapa3fenstoTca Ha CoCTaBbl, NpeaHa3HaYeHHbIe OJ19 MOBEPXHOCTHOM n
rny6oKom NpoOnnTKMK.

K.24 K npuMmeHeHuto pgonyckatlotca OC, KOTopble nNpowsn B YCTaHOBJIEHHOM nMopsake
cepTnUKaLnto N NOHOCTbLIO COOTBETCTBYIOT TpeboBaHMAM TEXHNYECKON AOKYMEeHTauun.

K.25 HaHeceHune OC ocyuliecTBNSeTCA Ha NOAMOTOBJIEHHY MOBEPXHOCTb 06BHEKTOB OrHe3alnThbl
c cobnofeHnemM ykasaHHOM TEXHONOrMM 1 yCnoBUN HaHeceHnsa. HaHeceHne OC Ha NOBEPXHOCTN,
paHee obpaboTaHHbIE NPONUTOYHBIMN, NTAKOKPACOYHBIMN U APYrMMU CcOCTaBaMu, B ToM 4ucie OC
OpYyrux MapokK, JOornyckaeTcs TnMpu MNONOXKUTENbHbIX pe3ysbTaTaX WCCNefoBaHUM Ha UX
COBMECTUMOCTb.

K.26 OC ponyckaeTcs TnMpUMeHATb C MaTepuanamm (OOMNOJHUTENbHBIMU  MOKPbLITUAMU),
obecneymBaroWMMK npunoaHune 0EKOPaTUBHOIO BMAoa nnun aTMOCHEPOYCTONYNBOCTH
OrHesaWwnTHOMY cfolo. B 3ToM cnyvyae oOrHesawUTHblE XapaKTEPUCTUKU OO0JKHbl  ObITb
onpenesieHbl AN CUCTEMbIl (OrHe3aWMnTHbIA C/I0N NJK0C NOBEPXHOCTHLIN C/I0M), @ peKOMeHAYyeMbI
MOBEPXHOCTHbLIN MaTepunan yKasaH B TEXHNYECKON AOKYMEeHTauMn Ha CpenCcTBO OrHe3awnThl.



K.27 OC, cpok cnyxbbl orHe3sawmTHON 06paboTKM KOTOpbIMU yCTaHoBNeH 6onee ogHOro roaa,
OOJDKHbI  BblOEp>XMBaTb WCMbITaHNA Ha YCTOMYMBOCTb K CTapeHuto. KOHTpO/sb KavecTBa
BbIMOJIHEHHbLIX PaboT BK/OYAET NPOBEPKY COCTOAHUS OrHEe3aLlULLEHHOW MOBEPXHOCTU (Hannymne
neeKToB 1 MoBpeXAeHUn), NpoBepkKy cobnfeHnsa TexXHOJIOrMM HaHeCeHUs, KayeCTBEHHYIO
OLE€HKY OrHe3awmTHonm obpaboTku.

MpnnoxeHwue Ji

(obsA3aTenbHoOe)

OCHOBHble ByKBeHHble 0603Ha4YeHUs

Ob6o3Ha4vyeHne|Obo3HaYeHne HanMeHoBaH1e
cn EBpokona

YCcnnusa oT BHELHUX Harpy3oK 1 BO3OeNCTBUN B
nornepevyHoM Ce4YeHNN S1EMEHTA

M M n3rmnbatowmin MOMeHT
N N nponoJsibHasa cuia
Q \ rnonepeyHas cmna

XapakKTepucTukKm MmaTepmranos

R, fuz pacyeTHOe COMpOTUBEHNE ApPeBEeCUHbl U3rnby BAOJb BOJIOKOH
R fova pac4yeTHOe COMpOTUBJIEHNE APEBECUHbI CXKaTUIO BAOb BOTOKOH
R, L0 pacyeTHOe CONPOTMBIEHNE APEBECUHbl PAaCTSAXKEHUIO BAO/b BOJIOKOH
R, fipa pacyeTHOe CONPOTMBIEHNE APEeBEeCUHbl CMATUIO BAO/b BOJIOKOH
R, fod pacyeTHOe CONPOTMBEHNE APeBeCUHbl CABUTY BLOJb BOJIOKOH
R fropa pacyeTHOe CONMPOTUBEHNE APEBECUHbI CKaTUIO MONepeK BOIOKOH
R frond pacyeTHOe CONPOTMBIEHNE APEeBeCUHbl PAaCTSXKEHMNIO nonepek
o BOJIOKOH
R0 foreod pacyeTHOe CONPOTMBIIEHNE APEBECUHbI CMATUIO MOMEPeK BOJIOKOH
R? - pac4yeTHOe CONpOoTUBIEHNE APEeBEeCUHbI CKaslbiIBaHUIO BAOIb BOJIOKOH
R0 fispa pacyeTHOEe COMpOTUBJIEHNE APEBECUHbI CABUMY MOMepeK BOJOKOH
2 . pacyeTHOe COMPOTMBIIEHNE APEeBEeCUHbl CMATUIO MO YIJIOM K
e ched BOJIOKHaM
2 £ pacyeTHOe COMpPOTMBIEHNE ApPeBeCUHbl CABUTY MOJ Yr/IOM K
e s BOJIOKHaM
2 o pacyeTHOe CONpPOTMBAEHNE haHepbl PaCTSXKEHNIO B MJIOCKOCTU
B.p -'?’!1;3_:
: NINCTa
-'f!'&i-:'a
fooa
R fospa pac4yeTHOe ConpoTuBAeHne haHepbl CKaTUIO B MJIOCKOCTU NCTa
-‘i‘-"_45.3
Spd
Rox Fnsod pac4yeTHoe conpoTusaeHne aHepbl N3rnby B MAOCKOCTH INCTA
2 £ pac4yeTHOe ConpoTuBAeHMe haHepbl CKalbIBAHMIO B MIOCKOCTH
R e NNCTa
2 fra pacyeTHoe conpoTusieHne haHepbl cpe3y NneprneHanKyaspHO

i frasa NAOCKOCTM JINCTa
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pac4yeTHOE CONpPOoTMBIIEHNE (haHePbl CXKATUIO NEPNEHANKYNSPHO
MJIOCKOCTW NINCTa
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pacyeTHOEe ComnpoTuMBIIeHNEe daHepPbl CMATUIO MePNeHANKYNSPHO
NJIOCKOCTU INCTa

pac4yeTHOe conpoTuMBieHNe fpeBeCnHbl OA4HOHAMPaBAEHHOrO LWNoHa
n3rnby BOO/Ib BOJIOKOH

pacHeTHOEe conpoTmeneHne apeBeCnHbl OAHOHarNpaB/1EHHONO WMOHa
CXXaTuto BOOJIb BOJIOKOH

pac4eTHOEe conpoTmBieHNne apeBeCnHbl OAHOHaMNpaB/1IEHHOIO LWIMNOHa
PacTAaAXKeHNIO BOOJIb BOJIOKOH

ul
R

pac4eTHOEe conpoTmBieHNe ApeBeCnHbl OAHOHaMNpaB/IEHHOIo WMNOoHa
CMATUIO BOOJIb BOJIOKOH

pacH4eTHOE conpoTmeneHne apeBeCnHbl 0OAHOHaNpPaB/JEHHONO WMOHa
cosBury BooJib BOJIOKOH

MOLOYJb YNPYyroctm gpeBeCUHbI 1 CbaHepr BAOJIb BOJIOKOH

MoAay/b YNPYrocTy ApeBeCUHbl U (haHepbl Nonepek BOJIOKOH

MOZAY/b YNPYrocTun gpaHepbl

MOA4y/lb YNPYroCcTW APEBECUHbI B pacyeTax HeCYLUNX KOHCTPYKL NN
(kpome onop J13M1) Ha yCTONYMBOCTb 1 NO Ae(POPMMPOBAHHON CXeMe
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MOAYJ1b YNPYroCTU (paHepbl B pacyeTax HeCyLLUNUX KOHCTPYKLUIA
(kpome onop JI3M) Ha YCTONYMBOCTb N NO AeOPMNPOBAHHON CXeMe
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i
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MoOoyJsib caBura apeBeCHbl OTHOCUTEJIbHO ocen, HanpaB/1€HHbIX
BOOJIb N NMOonpekK BOJIOKOH

MOoLYJib CABUra haHeps.l

|

MOAY/b cABUra haHepbl B pacyeTax HeCYLLUNX KOHCTPYKLMA (Kpome
onop J13MM) Ha yCTONYMBOCTb U Mo AehOopMNPOBAHHON CXxeMe
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KoahpmnumeHT lNyaccoHa gpeBeCcuHbl Nonepek BOJIOKOH npu
Hanpsa>XeHNsax, HanpasJIeHHbIX BAOJIb BOJIOKOH
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Ko3(ppuumneHT lNyaccoHa opeBeCcuHbl BOOJIb BOJIOKOH Mpun
Hanps>XeHnAX, HanpasBieHHbIX Mornepek BOJIOKOH

KoahmnumeHT lNyaccoHa gaHepsbl

KO3(h(ULMEHT NpMBEAEHNS K ApEBECUHE

Ko3(hpMLUMEHT nepexofa AN PacHETHbIX CONMPOTUBNEHMWIA COCHbI K
COOTBETCTBYIOLLMM BEJIMYNUHAM APYTMX MOPOS APEBECUHbI

KO3(h(PMLMEHT YCNIOBUIA SKCMNJTyaTauMn KOHCTPYKLNIA

KO3(h(ULMEHT TEMNEPATYPHbIX YCIOBUIA

i

KO3(P(PULIMEHT, YYNTbIBAOLWNA OSINTENbHYIO Harpy3Ky

KO3(P(PULIMEHT, YYUTbIBAOLWNIA BPEMS ANNTESIbHOCTU Harpy3Ku

KO3(h(NLMEHT, YHNTbIBAIOLLNIA BbICOTY CEYEHUS

KO3(h(PMUNEHT, YYNUTbIBAIOLLNA TONLWMNHY CNOS

KO3(h(ULMEHT, YHMUTbIBAIOLLNA pagnyCc KPUBU3HBI

KO3(h(PMLMEHT, yYnTbIBalOWMIA ocnabneHmns ce4eHns pacTSHYTbIX U
n3rnbaemMbix 3/IEMEHTOB

ML

KO3(P(PULIMEHT, YYUTbIBAOLWNIA BANSIHME NPOMUTKN aHTUNMPEHAMN

T

pac4eTHad HecCyllad CNOCOBHOCTb CBA3N

FeomeTpmquKme XapPaKTEPUCTUKM

F A niowanb nonepevyHoOro ce4eHnsa asieMeHTa
Fozeu A7 pacyeTHasd niaowanb rnornepevyHoro cevyeHus anemMeHTa
Fa Augy njaowanb nonepe4yHoro ce4yeHmsd asieMeHTa HeTTo
Feg Az naowanab NoONepevYHoro cevyeHns anemeHTa 6pyTTO
F, -

pacyHyeTHad niaowanb CMATUA




pacHeTHad naowanb CKaJibiIBaHUA

LUMPUHA NOMNEepPeYHoro ceyeHuns

HOMWHaAJIbHbIA AMAaMETP CTEPXKHEN apMaTypPHOWN CTann, aHKEPOB,
6onTos, reo3aen, Wypynos 1 ap.

BbICOTa rnornepe4yHoro ce4yeHm4

—|=| a |o|g

— || Q |T

MOMEHT nHepunm nonepevyHoro ce4eHmd aJieMeHTa

5

MOMEHT nHepunm nonepevHHoro ce4eHnmd sazieMeHTa HeETTO

MOMEHT MHepPLUM NoMepevyHoro cevyeHus aneMmeHTa bpyTTo

I'IpVIBeJJ,eHHbIVI MOMEHT nHepunm nonepevyHoro ce4eHmd aJsieMeHTa

nposieT, OJinHa 3J1IeMeHTa

o | — |

pacyH4eTHad AJIMHa 3J1IeMeHTa

=

ONWHa naowagkKm CMATUA

pannyc NHepPLUN ceYeHuns

n|-

CTAaTUYECKNA MOMEHT rnorepe4vyHoro ce4eHms anemMeHTa

CTAaTUYECKNA MOMEHT 6pyTTO CABUraeMomnm 4acTu noriepe4yHoro
ce4vyeHnsa anemMeHTa

MOMEHT COMpoTuMBJIEHNA NMonepevyHoro ce4eHnsa anemMmeHTa

paC‘-IETHbIVI MOMEHT COMpoTuMBIIEHNA NONeEPEYHOro ce4eHnmA
3JIEMEHTa

I'IpVIBe,D,eHHbIﬁ MOMEHT COoMpoTuMBJIEHNA NOoNepevyHoro ce4eHnmA
3J1eMeHTa

[Ipo4me OCHOBHbLIE XapaKTepPUCTUKHN

N3t

e

KO3(P(PULIMEHT, YYUTbIBAOLWLNIA OONONHUTESNIbHBIA MOMEHT OT
NpPoAoJsIbHOW CUbI BCieaCcTBMeE npornba snemeHTa

P o Ko3(hPMUNEHT NPOAOSbHOrO n3rnba
A A rMOKOCTb 3/IEMEHTA

f - npormb sanemeHTa

My E pacyeTHOEe 4YMC/O LBOB B 3/IEMEHTE
H H

KO3pPULUMEHT NOAaT/INBOCTN COeaNHEHNN

[ToACTpPOYHbIE NHOEKCHI

MoACTPOYHbIN NHAEKC HanmeHoBaHue

6p br bpyTTO
C C cKaTtume

CcM cl cMATUe

KP WK KPUT | Cr nnau crit  [KpuTu4eckuin

pac4 d pacyeTHbIN
il def hehopmMauUnOHHbIN

ap - nepeBsiHHoOe pebpo

pacy ef pacyeTHbIN
H k HOPMaTWUBHbIN
" m n3rmnb

max max MaKCUMaJibHbIN

cp mean cpeaHuin, Hanbonee BepoOATHbLIN

min min MUHWUMaJIbHbIN

np mod npuBeLeHHbIN

HT net HeTTo
- nom HOMUHA bHbIN
p t pacTa)KeHune

CK v CKasnblBaHWe, cABUT

X, Y, Z X, Y, Z OCU NPAMOYroaibHOM ([leKkapToBON) CUCTEMbI KOOPAMNHAT




. . Yyros Mexay CUSI0n, Hanps>XeHneM 1 HarnpasJieHUeM BOJIOKOH
ApeBeCUHbI
0; 45; 90 0; 45; 90 |COOTBETCTBYIOLIMIM YO K HanpaBJeHUIO BOJIOKOH B Fpagycax
- 0,05 3HaYeHne ppakTuaa 419 HOPMAaTUBHON BEINYNHBI

MpumeyvaHme - OCHoBHbIe ByKBeHHble 0603Ha4YeHMSA, BCTpeYaloLWwmecs rno TeKCTY HOPM, AaHbl
Tak>Xe B BapuaHTe EBpokona 5.
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