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BBegeHue

Hacrosimin ceoa npaeun paspaboTtaH ¢ yd4eToMm TpebosaHuin peaepanbHbiX 3aKOHOB OT 27 Aekabps
2002 . Ne 184-d3 «O TexHU4eckom perynuposanumy», ot 30 aekabps 2009 r. Ne 384-d3 «TexHuueckuin perna-
MEHT 0 6€30MacHOCTM 34aHNIN U COOPYXKEHUNY .

Pa6oTta BbINonHeHa HEKOMMEPYECKOW opraHusaumein — Accoumauus nede-Tpyboctpoutenei u nede-
Tpy6onpoussoauteneii Poccun «PocTennoctporiMoHTa)» (Accoumaumsa «PocTennoctponMoHTax»).

AsTopckuin konnektus: AO «Cotosrennoctpoii» (M. MapmeiHeHko — pykoBoauTenb pa3pabortku), Ac-
couynaums «PocTennoctpoiiMonTaxx» (FO.I1. Cmopoxkos), CPO HIM «MoHntaxTennoCneuctpoiy (A.@. ®e-
O0uH), OO0 AC «Tennoctpoii» (B.A. Coipbix, T.B. Llenunog), OO0 «CneusbiCOTCTPONNPOEKT» (KaHA. TEXH.
Hayk C.b. lmamkos), AO HAL, «CtpoutenbctBo — HAWMXKB umM. A.A. Bo3aeBa» (QOKT. TexH. Hayk T.A. My-
xamedues), OO0 «[CO SHepro» (kaHA. TexH. Hayk A.3. KopcyHckuli), AO «LUJHUUMpomM3aaHuii» (a-p TeXH.
Hayk B.B. MpaHes, kaHa. apxutektypsl [.K. JlelikuHa, K.B. Asdees), 3A0 LIHNUIMCK um. H.IM. MenbHukoBa
(MnxeHepbl E.A. lMoHypoea, P lWenanuna, PM. Wunbkpom, kang. xuM. Hayk [.B. OHnocos), OAO «Tenno-
npoekT» (MHX. A.A. X00bk0), PIBOY BINO «HOXHO-YpanbCkuii rocyaapCTBEHHbIN YHUBEPCUTET» (AOKT TEXH.
Hayk, npod. B./. ConomuH, QOKT. TeXH. HayK, npod). B.M. AcmatwukuH, BOKT. TeXH. HayK A.H. [Tomanos), npu
yyactum o6bvegmHeHus «Coroskomnosut» (C.HO. Bemoxut), AHO «LIeHTp HOpMUPOBaHUS, CTaHAAPTU3ALIMM U
Kknaccudukauum KomnosuToBy (MHX. A.B. F'epanmosckuli).
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c B O] nePABMWIN

TPYBbI NPOMbBIWEHHbIE AbIMOBbBIE

MpaBuna npoekTMpoBaHUs

Industrial chimneys. Design rules

DNara BBegeHusa — 2018—06—15

1 O6bnactb NPpUMeHeHus

1.1 Hacroswumii ceog npasun yctaHaBnuMBaeT TpeboBaHMA K NPOEKTUPOBAHMIO NPOMbILLNEHHbIX AbIMO-
BbIX TPyO, BKNtoYas pyHAaMEHTbI, C HECYLLMMM CTBONaMKU U3 KMPNMYa, ene3obeToHa, ctanu, nofIMMEpPHbIX
KOMTMO3WTOB, a TakXe Ha NPOMbILLIIEHHbIE AbIMOBbLIE TPYObl, NOAAEPKMBAEMbIE HECYLLIMMWU METANNUYeCKUMU
BaluHsaMM (kapkacamu).

1.2 Hacrosimii cBo4 npaBun HE pacrnpoOCTPAHSETCS Ha MPOEKTUPOBAHUE MPOMBILUIIEHHbIX AbIMOBbIX
Tpy6 BLICOTOV OT OTMETKU YCTaHOBKMU 15 M 1 MeHee.

1.3 HacToswuin cBoa npasun He pacrnpoCTPaHAETCsl Ha NPOeKTUpPOBaHUe DYHAAMEHTOB NPOMbILLIIEH-
HbIX AbIMOBbIX TPY6, NpegHasHa4YeHHbIX 417 CTPOUTENLCTBA B 0CODbLIX YCMOBUAX: HA BEYHOMEP3MbIX, Mpoca-
[OYHBIX, HACBIMHBIX U HAMBIBHLIX PYHTaX, NogpabaTbiBaeMbIX U 3aKapCTOBAHHLIX TEPPUTOPUSIX.

2 HopmaTuBHbIE CCLISIKK

B HacTosiLem ceoae npasun MCNosb30BaHbl HOPMATUBHBIE CChINKM HA Cneaylowme AOKYMEHTbI:

[OCT 530—2012 Knupnuy n kameHb Kepamudeckue. ObLIne TEXHUYECKUE YCNOBUSA

FOCT 12071—2014 MpyHTbl. OTOOP, YyNakoBKka, TPaHCNOPTMPOBAHUE U XpaHeHue obpasuos

FOCT 19281—2014 MpokaT NOBLILLEHHON NPOYHOCTU. OBLUME TEXHMYECKUE YCNOBUS

[OCT 19912—2012 pyHTbl. MeToabl NONEBbLIX UCMbITAHUA CTAaTUMECKUM U AUHAMUYECKUM 30HAUPOBA-
HVem

[OCT 20276—2012 IpyHTbl. MeTOALI NONEBOro onpeaeneHna XapakTepucTuk NPOYHOCTU U aedopmu-
pyemocTu

FOCT 31938—2012 Apmarypa KOMNO3UTHasA NONIMMEPHAs AN apMUPOBAHUA GETOHHBLIX KOHCTPYKUMUIA.
ObLwune TeEXHUYECKME YCNOBUS

Cl14.13330.2014 «CHwul 1I-7—81* CTpouTenbCTBO B CEMCMUYECKMX paiioHax» (C nameHeHmem Ne 1)

CI 15.13330.2012 «CHul 11-22—81* KaMeHHble U apMOKaMEHHbIE KOHCTPYKUMUY» (C M3MEHEHUSMM
Ne 1, 2)

Cl16.13330.2017 «CHwuI1 [I-23—81* CTanbHble KOHCTPYKLUU»

CM 20.13330.2016 «CHwuIM 2.01.07—85* Harpy3ku 1 BO3OENCTBUSA»

CM 22.13330.2016 «CHwuIM 2.02.01—83* OcHOBaHWA 34aHUIN U COOPY>XKEHUN»

CM 24.13330.2011 «CHulM 2.02.03—85 CaaiHble dhyHAaMEeHTEI» (C nameHeHnem Ne 1)

CM 27.13330.2011 «CHwulM 2.03.04—84 BeToHHbIE U Xene3o06eTOHHbIE KOHCTPYKLUMK, NpeaHasHavYeH-
Hble Ans paboTbl B YCNOBUAX BO34ENCTBUSA NOBbILLUEHHBLIX M BBICOKUX TEMNEPATYP»

CI128.13330.2012 «CHwul 2.03.11—85 3awumta CTPOUTENbHbLIX KOHCTPYKLMIA OT KOPPO3un» (C u3meHe-
HuamMu Ne 1, 2)

Cl43.13330.2012 «CHwuIM 2.09.03—85 Coopy>eHne NpoMbILUNEHHbIX NpeanpusaTuii» (C U3MeHeHeHu-
eM Ne 1)

N3paHue opuumnanbHoe
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CI 47.13330.2016 «CHuIM 11-02—96 UNHxeHepHble uU3biCKaHuAa Ans ctpoutenbcrBa. OCHOBHbIE MO-
TNOXKEHUS»

CIn 63.13330.2012 «CHul 52-01—2003 BeToHHbIE u ene306eTOHHbIE KOHCTPYKUUU. OCHOBHbIE MO-
noxeHust» (C nuameHenunamm Ne 1, 2, 3)

MpuMmedaHune — T[pu NONb30BAHUM HACTOALMM CBOAOM MNpaBus LenecoobpasHo NpoBepUTb AeNCTBUE CCbl-
TOYHBIX AOKYMEHTOB B MH(POPMAaLMOHHON cUCTEME 06LEero NonNb3oBaHMs — Ha odMLMansHOM caiiTe deaeparnsHOro op-
raHa UCMoSHUTENbHOW BNacTu B cchepe cTaHAapTU3aumMn B ceT MHTEPHET UMK NO eXeroagHOMY MHOPMaLMOHHOMY yKa-
3aTento «HaumoHankeHble cTaHAaapTbl», KOTOPbIA ony6GnUKoBaH NO COCTOSIHMIO Ha 1 AiHBaps TEKYLUEro roga, U no Bbinyckam
exeMecs4Horo MHHopMaLMOHHOTO ykasaTens «HaunoHanbHble CTaHaapThI» 3a TeKyLMiA rog. Ecnin 3ameHeH CCbiNoYHbIA
LOKYMEHT, Ha KOTopblii faHa HeAaTUpPOBaHHas CCbifika, TO PEKOMEHAYETCA UCMONb30BaTh ASACTBYIOLLYIO BEPCUIO STOMO
LOKyMeHTa C y4eTOM BCEX BHECEHHLIX B JaHHYIO BEPCUIO N3MEHEHNI. ECrnn 3aMeHeH CChINOYHbIA JOKYMEHT, Ha KOTOpPLIN
AaHa AaTupoBaHHas ccbirlka, TO PEKOMEHAYETCA UCNONb3oBaTb BEPCUIO 3TOTO JOKYMeHTa C ykasaHHbIM BbilLe rofjoM yT-
BepXAeHWs (NpUHSATKA). Ecnn nocre yTBepXaeHNA HAaCTOALLEro CBoAA NpaBUI B CCTOYHBIA OKYMEHT, Ha KOTOpLIi JaHa
JaTupoBaHHasi cChlfika, BHECEHO U3MeHeHUWe, 3aTparusatolee NoNoXKeHUe, Ha KOTOpPOE JaHa Ccblfika, TO 3TO MOosIoXKeHNe
peKoMeHAYeTCs NPUMEHSITb 6e3 yueTa AaHHOrO U3MeHeHUs. ECNKU CCbINIOYHLIN JOKYMEHT OTMeHeH 6e3 3ameHsl, To noso-
XeHMWe, B KOTOPOM JlaHa CCbiSlka Ha Hero, peKoMeHAYETCA NPUMEHATL B YacTH, He 3aTparuBatoLleit aTy cebinky. CBegeHns
0 AeficTBUM CBOAOB MpaBun LenecoobpasHo nposepuTs B deaepanbHOM MHEDOpMaLMOHHOM hoHAE CTaHAapToB.

3 TepmuHbI 1 onpepeneHus

B HacToALlemM cBOAEe NpaBun NPUMEHEHbI CneayioLwme TePMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHUsIMU:

3.1 arpeccuBHan cpega: Cpega akcnnayatauuu COOpPY>XeHUs, Bbi3biBAIOLLASA YMEHbLLEHUE CEYEHUN U
Aerpajgaumio CBOMCTB Marepunasnos OTAENbHbLIX KOHCTPYKLMIA COOPYXKEHUSI BO BPEMEHMU.

3.2 BospencTBue: fBneHue, Bbi3biBAOLEE U3MEHEHUE HANPSHKEHHO-AehOPMUPOBAHHOTO COCTOSIHUSA
CTPOUTENbLHOW KOHCTPYKLIUMK.

3.3 rasooTBOagAWMIA CTBOS: BepTukanbHas 4acTb ra3ooTBOAALLErNO TpakTa, 06ecneynBaloLasi OTBOA,
B aTMocdepy U paccenBaHme OTBOAUMbIX ra3oB.

3.4 rasoxon: YacTb ra3ooTBOAALLEIO TPaAKTa, N0 KOTOPOMY OTBOAMMbIE Fa3bl epeMeLLaloTcs ot 06cny-
»XuBaemoro o60pyaoBaHus (TENMOBOIO UMM NPOMBILLNIEHHOTO arperara) 4o AbIMOBOM TPYObl (ra300TBOAALLETO
cTBOMA).

3.5 puBepTOp: YCTPONCTBO HA ra3o0TBOASILLEM CTBONE, obecneunsaiouiee npu HeobxoaumMocTu nepe-
KINOYeHUe HanpasneHMsl NOTOKa OTBOAUMbIX Fa30B.

3.6 anddysop: Paclumpsaiowmiics o XoA4y ABWKEHMSA ra3a y4acTok ra3ooTBoAsALLErO TPaKTa.

3.7 sawuTHan cuctema: Cucrtema 3awyTbl HECYLLETO CTBOMNA AbIMOBOW TPYObl OT arpeCCUBHOIO Mnu
TeMnepaTypHoOro BO34eWCTBUS OTBOAMMBIX ra3oB, COCTOALLAA U3 3aLUUTHON (PyTepoBKU (rasoO0TBOAALLErO
CTBONA), TENNOBOW U3ONALUU, OMOPHBLIX KOHCTPYKLIVA.

3.8 unTepuentopsbl: CnupanesugHbie pebpa, yctaHaBnMBaemMble B BEpXHen 4actu TpyObl (00bIMHO Me-
TannM4eckon), 4NN NpeaoTBPALLEHMSA UMW YMEHBLUEHUS €€ Pe30HAHCHbIX KonebaHuin B BETPOBOM MOTOKE.

3.9 koHdpy3op: Cyxatowmincsa no xoay ABUXEHUS ra30B y4aCTOK ra3ao0TBOASALLErO TpakTa.

3.10 koadbbuumeHT coveTaHUn Harpy3ok: KosdhdULMEHT, yUUTLIBAIOLLMIA YMEHbLUEHUE BEPOATHOCTU
OAHOBPEMEHHOI0 JOCTMXEHNSA HECKOSNIbKUMMW Harpy3kamm mx pacYETHbIX 3HAYEHUA.

3.1 koacdbduumeHTbl HagexHocTu: KoadPuULUMeHTbl, yUNTbIBAIOLLME BO3MOXHbIE HEGNAronpuaTHbIE
OTKITOHEHUA 3HAYeHU I Harpy30K, XapakTepUCTUK MarepruanoB U PacvETHON CXEMbI CTPOUTESNbHOMO o6bekTa oT
peanbHbIX YCIIOBMI €ro 3KCniyarauuu, a Takke ypoBeHb OTBETCTBEHHOCTU CTPOUTESIbHLIX OObEKTOB.

3.12 nyuykoBas apka: ApKka, OTHOLLEHWE CTpenbl NoAbeMa KOTOPOM K NPONETY MeHee 1/2.

MpumedyaHue — OTHoOLIEeHUe CTpenbl NogbeMa fyYKOBOW apku U fy4KOBOrO CBOAA K NPOSEeTY, Kak Npasuno,
cocTaenset 1/8, 1/12, 1/16 unn 1/32, a ueHTpanbHbIi yron — ot 120° go 180° COOTBETCTBEHHO.

3.13 mapkupoBoyHas okpacka: Okpacka BbICOTHOIO COOPYXeHUS FOPU3OHTanbHbIMK nonocamu Geno-
ro U KpacHoro (OpaHXeBOro) LBETOB A1 BblAENEHMS ero Ha poHe MECTHOCTHU ¢ Lienbio obecneveHus 6esonac-
HOCTMW MONETOB BO3JYLUHbIX CY/0B.

3.14 mornHuesawmTa: YCTPOMCTBO ANA 3alUMTbl AbIMOBOW TPYObl U €€ OTAENbHbIX 3NEMEHTOB OT Nps-
MOro yaapa MOMHUU.

3.15 HapexHOCTb: CMOCOBHOCTL CTPOUTENBHOTO OOLEKTA BLINONHATL TPebyemble DYHKUMU B TEYEHME
pac4eTHOro cpoka sKcrnsyatauuu.

3.16 Hecywasa koHcTpykuma: KOHCTPyKUMS, BOCMIPUHMMALOLLAA OCHOBHbIE Harpy3ku u obecnedusato-
LLAs NPOYHOCTb, XECTKOCTb U YCTONYUBOCTL COOPYXKEHMUS.
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3.17 Hecywasa cnocoGHOCTb: MakcumarnbHbii 3d)(PekT BO3AENCTBUS, NPU KOTOPOM B KOHCTPYKUMSX,
a Takke B rPyHTax OCHOBaHWA HE MPOUCXOAUT pa3pyLUeHuin Noboro xapakrepa (NNacTu4eckoro, Xpynkoro,
YCTanoCTHOrO) U NOTEPU MECTHOM Mnn O6LUEl YCTONYUBOCTMU.

3.18 nonyuupkynbHas apka: Apka, OTHOLLEHWE CTpenbl Nogbema KOTOPOW K NponeTy pasHo 1/2 u ueH-
TpanbHbIV yron paeseH 180°.

3.19 npepenbHoe cocTosiHUe: COCTOAHUE CTPOUTENBLHOTO 0ObEeKTa, NPU NPEBbILLEHUN XapPaKTEPHbIX
napamMeTpoB KOTOPOro 3KCMnyaTauusi CTPOUTENbHOrO oObekTa HeaonycTuma, 3aTpyaHeHa unu Heuenecoo-
GpasHa.

3.20 npoMbliwneHHana Tpyda: BbICOTHOE COOPYXXeHUE, NpeaHa3HaYeHHOe ANs CO3AaHUA TAMW, 0TBOAA
U paccenBaHus B aTmocdepe NpoayKTOB CropaHus TOMNMBa v Bo3ayxa, CoOAepaLLero BpeaHble NPUMECH.

MpuMedaHue — [MpoMbILLEHHsIE TPYGbI, OTBOASALLNE NPEUMYLLECTBEHHO NPOAYKTHI CrOPaHUS TONNMBA, Ha3bi-
BatoTCs A6IMOBLIMY, @ NPOMBILLMNEHHble TPyGbl, OTBOASLIUE NPEUMYLLECTBEHHO BO3AYX, COAEPX)aLUNA BPEAHLIE NPUMECH,
Ha3bLIBAOTCS BEHTUISILMOHHBLIMA,

3.21 pasgenutenbHas CTeHKa: KOHCTPYKUMSA B HUXHEN 4acTu cTBona TpyObl Mnu rasooTBOAALLEro
CTBONA, pasgensioLan BCTPeYHbIe NOTOKM NOABOAMMBIX Fa30B Npu ABYX U Gonee BBOAAX ra30xoa0B.

3.22 pacuyeTHasa Mmogenb TPyObl: Mogenb B3aMMOCBA3AaHHON CUCTEMbI «CTBON TPYObl — PyHAaMEHT —
OCHOBAaHMWEY, UCNonb3yemas Npu NPOBEAEHUN PACHETOB U BKNIOYAIOLLANA B Ce0A: pacyeTHbIE CXEMbI, uaeanu-
3UPYIOLLME reOMETPUIO PACCUUTLIBAEMOrO 0ObEKTa; pacYeTHbIE MOAENN HArpy30K U BO3AENCTBUN; pacHETHbIE
MOAENUN HaMPSDKEHHO-AePOPMUPOBAHHOTO COCTOSIHUS; paCHETHbLIE MOAENU MaTEPUAroB.

3.23 pacyeTHbIN CPOK CIYXKObI: YCTAHOBMNEHHbIN B HOPMAaX NPOEKTUPOBAHUSA, 3a4aHUN HA NPOEKTUPO-
BaHWE UMM B NPOEKTHOW JOKYMEHTAL MU BPEMEHHOI nNepuoa (CpoK) UCNONMb30BaHUA CTPOUTENLHOMO 06beKkTa
N0 Ha3HAYEHWUIO A0 €ro KanuTarnbHOr0 PEMOHTa NMMOO PEKOHCTPYKUMKU NPWU HOPMAanbHOW 3KcnayaTauuu ¢
NPeAYCMOTPEHHBIM TEXHUYECKUM OOCIY>XUBAHUEM.

MpuMedaHne — PacyeTHbIN CPOK CRYXBbl OTCHUTLIBAETCS OT HaYana skcnnyartauuu Unu Bo30GHOBNEHUS 3KC-
nnyatayum nocrne KanutaneHOro peMoHTa, PEKOHCTPYKLMM UNKU packoHCepBaLuK.

3.24 cBeToBOE orpaxaeHue: O603HaA4YEHNE MECTONOMOXEHUS BLICOTHOTO COOPYXXEHUSI B TEMHOE Bpe-
MS CYTOK U NPy MNOXOi BUAUMOCTU C NOMOLLLIO 3arpaauTeNbHbIX OTHEN, YCTAHABIUBAEMbIX HA COOPY>XEHUU
ans obecneveHnsa 6e30NacHOCTU NOMETOB BO3AYLUHbIX CY/10B.

3.25 cBeTtodopHble nrowanku: MNnowaaky, npeaHasHaueHHbIe AN pasMeLLEeHUst HA HUX U 0BCnyXu-
BaHUWSA 3arpaguTenbHbIX OTHEN CBETOBOTO OrpakaeHus TpyObl, ucnonb3yemblie Takke npu ocmoTpax, obeneso-
BaHUWSAX, TEXHNYECKOM OOCINY>KUBAHWUU N PEMOHTaX TPyObl.

3.26 ceKuMA rasooTBOAALLEro CTBosA: YKpynHeHHasi COCTaBHasi YaCTb ra300TBOASILLErO CTBONA, orpa-
HWYEeHHas TeMnepaTypHO-KOMMNEHCALMOHHBIMU CTbIKaMMW, CBOOOAHBLIM UMW OMOPHBLIM KPasiMu u coOpaHHas u3
HECKONBLKUX Liapr ¢ NOMOLLbIO XECTKMUX (HaLle BCEro HepasbeMHbIX) COEAUHEHUM.

3.27 uapra: OTaenbHbIA KOHCTPYKTUBHBIA 3MeMEHT AbIMOBOW TpyObl Mnu rasooTBOASILLIETO CTBONA, Kak
npaBsuno, LMIUHAPUYECKOW POPMbl, UMEIOLWMIA HeOOXoAUMbIE AeTanu AN COeAMHEHUS C aHanOrMYHbIMU
3NeMEHTaMW UM CMEXHBIMU YacTAMU AbIMOBOW TPyObl UMK ra300TBOASALLETO TPAKTa.

4 O6wune TpeboBaHUSA

4.1 MNMpoeKkTupoBaHne NPOMbILLIEHHbIX AbIMOBLIX TPYO (nanee — Tpy6) cneayer BbINOMHATH C Y4ETOM
TpebosaHuii CM 43.13330.2012 (nyHkTbl 9.3 1 9.4), Npu 3TOM AOIMKHbI ObITh 0OEecneYeHbl 9BaKyaLust B aTMOC-
depy u a(pdhekTUBHOE paccenBaHne OTBOAUMBIX ra30B A0 AONYCTUMbIX TMIMEHUYECKUMU HOPMaMK Npeaenos
KOHLIEHTPaLun BPEAHbIX BELLECTB U TBEPAbIX YACTUL, HA YPOBHE 3€MJIM B 30HE PaCroNioXXeHUsI TPyObl.

Mpu npoekTnpoBaHum Tpyb cnegyer yunTbiBaTb UX YPOBEHb OTBETCTBEHHOCTMU.

4.2 TpyObl N0 KOHCTPYKTUBHbLIM OCOBEHHOCTAM AENATCA:

- Ha cBoboaHocToALME (CAMOHECYLLNE) — KUPMUYHbIE, aPMOKUPMUYHbIE, MOHOMUTHLIE XXene300eToH-
Hble, COOpHbIE Xene300eTOHHbIe, CTanbHbIe, U3 MONMMEPHBLIX KOMMO3UTOB;

- TPYObl C OTTAXKKAMW — CTarbHbIE, U3 NOMMMEPHBLIX KOMMNO3UTOB;

- TpyObl B nogaepxusatoLlem kapkace (balHe) — cranbHble, U3 NONMMEPHBLIX KOMMNO3UTOB.

Heckonbko Tpy0 AonyckaeTca 06beanHATbL COeUHUTENLHBIMU KOHCTPYKLUSIMU, HE NPENATCTBYIOLLMMUN He-
3aBUCUMbIM NEPEMELLEHUSAM KaXaon n3 Tpyb OTHOCUTENBHO OCTarlbHbIX, 00bEeANHEHHBIX B OJHO COOPYXEHUE.

TpyObl, kKak NPaBuMO, YCTAHABNMBAIOT HA COBCTBEHHbIE hyHAaMeHTbl. Kpome Toro, Tpy6bl MOryT 6biTh
YCTaHOBMEHbI HA HECYLLME KOHCTPYKLIMM TEXHONOMMYECKOoro 060pyAoBaHust (KOTIbI, KOTENMbHbIE YCTAHOBKU U T. N.),
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a TaKke Ha KOHCTPYKUWUM 3[aHUI U COOPY>XEHUI; NMPU 3TOM BCE KOHCTPYKLMU, HA KOTOPbIE YCTaHaBMMBAOT
TPYObI, AOMKHbI ObITb pacCcUMTaHbl HA NOMHLIA KOMIMNIIEKC HArPy30K, NepesaBaemMblii HA HUX OT TpyO.

4.3 Mabaputbl Tpyd M UX pacyeTHble XapaKTEPUCTUKU ANS NPOEKTUPOBAHUS ONPEAEensaioT B COOTBET-
ctBuu ¢ CIN 43.13330.

4.4 PacyeTHbIli CPOK cnyObl TPyObl NPUHUMAIOT B 3aBUCMMOCTU OT TUMA TPyObl U PEKOMEHAYEMOro
cpoka B cootBercTBum ¢ CI43.13330.

PacueTHbIli cpok cry>Obl TPyObl AOMMKeH ObITb yka3aH B NPOEKTHOM, pabouer AOKyMeHTauuu u nacnop-
T€ TpyObI.

4.5 B MecTax coeauHeHns rasoxofos ¢ Tpyboi cnegyet npegycmarpuBaTb KOMIEHCUPYIOLWNE YCTPOU-
CTBa B BUAE OCAA0YHbIX LUBOB UK KOMMNEHCATOPOB, MPU 3TOM KOHCTPYKLUMSA M pacyeTHas aedopmaums Kom-
NEHCUPYIOLLIMX YCTPOMCTB [10/DKHA UCKINIOYaTb BO3MOXHOCTbL NepeAayum kakux-nubo Harpy3ok u aedopmauun
OT ra3oxoA0B Ha TPyOy u OT TPyObl HA ra30Xxo/bl.

4.6 Npu BBOAE HECKOINbKUX ra30X0/10B C Pa3HbIX CTOPOH B LIOKONbHOM YacTu Tpybbl He0b6xoauMo npeayc-
MarTpuBaTh PasAenuTENbHYIO CTEHKY W BbIMOMHATL TPEOOBAHUA NO PA3MELLIEHMIO ra30X040B U OrPaHUYEHUAM
pa3mepoB NpoemMoB B TpyOe Ans npucoeamnHsAeMbIX ra3oxoaoB B cooTBeTcTBuM ¢ CIM 43.13330.

BbicoTa pa3aenurenbHO CTEHKU AOMKHA NPUHUMATLCS HE MEHEe NOSTYTOPHOM BbICOTbI MOABOASLUMX Fa-
30XO0/10B NO BHYTPEHHUM pa3Mepam 10 30Hbl Bpe3ku ra3oxofioB B TPyOy u ObiTb He MeHee YeM Ha 1,5 M Bbile
nNpoeMoB AN N0ABOAA ra30X00B.

Pa3sgenutenbHasa CTeHKa AOPKHA MCKMIOYaTh BO3MOXKHOCTb COYAApEHUsi NOTOKOB ra3oB Npu BXOAE UX B
TpyOy, a TaKKe UCKMNIoYaTb NPU CXKUraHum TBEPAOTro TOMMMBA 3abpocC 30Nkl YHOCA U3 paboTalowwero rasoxoaa
B HepaboTaloLmit Npu BpEMEHHOM OTKITIOYEHUU OAHOTO M3 ra30X0A0B.

4.7 PaspenuTtenbHble CTEHKU CreAyeT NPOEKTUPOBAaTh U3 KMpNu4a, metanna unu xenesobetona. Mexay
pa3aenuTensHON CTEHKON U (PyTepOBKOM HEOOXOAMMO NpeAyCMaTpuBaTh 3a30p ANA KOMNEeHcauun Temnepa-
TYPHbIX PACLLUMPEHUNA CTEHKU.

4.8 B cootBercTBuM C [1] ans Tpy6 BLICOTON 45 M 1 Gonee, a Takke Ana TpyO MeHbLUEN BbICOTLI, ANA
KOTOPbIX 3TN TPeboBaHWA OroBOPEHbI 3ajaHMEM Ha NPOEKTUPOBAaHNE, B NPOEKTHOM 1 paGoyen AOKYMeHTauun
AOIMKHBI ObITh NPEeAyCMOTPEHbl MAapKMPOBOYHAsA OKpacka U CBETOBOE orpaxaeHue TpyObl, obecnevusatowme
©e30nacHOCTb NMONETOB BO3AYLUHLIX CYA0B.

4.9 Bo n3bexxaHne pe3oHaHca nNpyu COBNAAEHUN YacToTbl TYPOYNEeHTHOCTU AbIMOBbLIX ra3oB C COOCTBEH-
HOI YacToTon konebaHuit 060104k U3 MEeTanna UM NONMMEPHbLIX KOMMO3UTOB CrieAyeT NPUHMMATL B Kade-
CTBE KpUTEPUA OBanu3auMm MUHMMAanbHYIO YacToty 2 My,

4.10 Tpy6bl, paboTalowme ¢ o6pa3oBaHNeEM KOHAEHcATa, AOIDKHbI UMETb CUCTEMY cOOpa KOHAeHcaTa
W ero 0TBOAA B KaHanu3auuio unu cneunanbHble eMKOCTU. [inA 3TOM Lienu BHYTPU ra3ooTBOASALLMX CTBOSMOB
UNU B KOHCTPYKLUMKM 3aLLUTHOW CUCTEMbl YCTpanBatoT CMe3HUKOBBIE NosCa, C KOTOPbIX KOHAEHCAT CTeKaeT Ha
nepekpbITMe TPyObl U Aanee B KOHAEHCATONPUEMHUKM MO KOHAEHCATOOTBOAY 3a npeaernbl AbIMOBON TPYObI.

[onyckaercs UCNonb30BaTh (MPEUMYLLECTBEHHO B MeTannumyeckux Tpybax u Tpy6ax u3 nonmMepHbIX
KOMMNO3WUTOB) KOHAEHCaTOCOOpHbIe »kenoba, ycTpanBaemsle No BCEN OKPY>KHOCTHU BHYTPEHHEMN CTEHKU ra3ooT-
BOASALLEro CTBOMA, Kak NpaBuno, Haj BBOAOM rasoxoios.

Onsa abimMoBbiX Tpy®, paboTatowmx ¢ o6pa3oBaHMeM KOHAEHcaTa, CKOPOCTb AbIMOBLIX ra3oB B YCTbe
TPyObl AOMKHA ObITh HE Bonee 18 m/cexk AN NPeaoTBPAaLLEHUS 3HAYUTENBHOTO BLIOPOCA KOHAEHCaTa B aTMOC-
tepy.

4.11 Onsa namepeHuss napaMeTpoB TeMnepaTypHO-BNaXKHOCTHLIX, a30BbIX U a3POAUHAMUYECKUX PEXU-
MOB paboTbl B TpyOe, Kak Nnpasumno, NpeaycMarpuBaroT YCTaHOBKY KOHTPOMNLHO-U3MEPUTENBHBLIX NPUGOPOB.
B 3aBMCMMOCTW OT YyCNOBUIA 3KCNnyaTauMn pekoMeHAyeTCsl KOHTPONMPOBaTh Crneayiolmne napameTpbl OTBO-
AUMBIX ra30B:

- Temneparypy;

- BMAXHOCTb;

- 3anbleHHOCTD;

- pasneHune (paspskeHue);

- XMMWYECKUIN COCTaB OTBOAWMbIX Fa30B.

Ons Tpy6 ¢ NPOXOAHLIM UMW BEHTUAMPYEMbIM 3230POM AOMOMHUTENBHO PEKOMEHAYETCH KOHTPONMpo-
BaTh CriegyoLlee:

- TeMnepartypy BO3yxa B 3a30pe;

- Pa3HOCTb AaBMeHUn Mexay OTBOAMMbIMU rasamu 1 BO3AyXOM B 3a30pe€.

Heo6x0aMMOCTb YyCTAHOBKM KOHTPOMNbHO-N3MEPUTENBHON annapartypbl, KOHTPONMPYEMbIe NapameTpbl U
MecTa pPacrnonoXeHUsi NEPBUYHLIX NPUOOPOB AOIMKHbI ObITh YKa3aHbl B 3aJ4aHUU HA NPOEKTUPOBAHUE.
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5 MpeaenbHble COCTOAHUA

5.1 Mpwu npoekTupoBaHuu Tpyd HEOOXOAMMO YYNTLIBATL CNEAYIOLIME NPEAENbHbIE COCTOSHUA KOHCTPYKLWIA:

- mepsas rpynna npegesribHbIX COCTOSHUIA — COCTOSIHWSA, NPEBbLILUEHNE KOTOPbIX BEAET K Pa3pyLUEHUIO
no6oro xapakrepa (NnacTuyHoe, Xpynkoe, yCTanoCTHOE), NCHEPNAHUIO HECYLLEN CMOCOBHOCTH, NoTEpPe MeCT-
HOWM nnu obLuelt yCTOWYNBOCTH;

- BTOpAas rpynna npeaenbHbIX COCTOSAHUA — COCTOAHUA, NPU MPEBLILLEHUN KOTOPLIX HapyLlaeTcs
HOpMmanbHas aKkcnnyatauusa Tpybbl, COKpaLLaeTcA 4O0NrOBEYHOCTb MU HapyLLAOTCA yCnoBua KOMJQopT-
HOCTMW.

5.2 Bropas rpynna npegenbHbIX COCTOAHUI XapakTepusyeTca OCTUXKEHUEM npedernbHbiX gedopma-
uui U NnepeMeLLeHnit, a Ans Xene3o0eTOHHbIX KOHCTPYKLUMIA TaKKe LWMPUHbI PACKPbITUS TPELLMH, 3HA4YEeHus
KOTOPbIX YCTAHABIIMBAIOT U3 TEXHONOMMYECKUX, KOHCTPYKTUBHBIX U CTETUKO-NCUXONOMMYECKNX TPEOOBaHWIA.
MpepenbHble 3Ha4YeHnA aedopManmin OCHOBaHUA PYHAAMEHTOB ANA CTaauuU NPOEKTUPOBaAHUA NPUBEAEHDLI B
Tabnuue 5.1 u A0MKHLI COOTBETCTBOBATL 3HaYEHUAM 3Tux aAedopmaumit no CM 22.13330.

MpeaenbHble 3HAYEHUS LIMPUHBI PACKPLITUS TPELLMH, BbIMUCNEHHOW HA YPOBHE apMaryphbl B >xenesobe-
TOHHbIX KOHCTPYKUUSIX, YKa3aHbl B Tabnuue 5.2 (ansa pyHaamentos Tpy6 BbicoTon 100 M n Gonee, a Takke AnA
Tpy6 NOBLILLEHHOFO YPOBHA OTBETCTBEHHOCTH, Kak NPaBUIIO, TPELLWHBI HE AONYCKAIOTCS).

Fopu3oHTanbHOe nepemelleHne Bepxa TpyObl OT HOPMATUMBHOW BETPOBOW Harpy3ku He AODKHO npe-
BbllwaTh 1/75 ee BbICOTLI. KpoMe TOro, B 3aaaHuM Ha NPOEKTUPOBAHUE MOXKET ObiTb YKA3aHO MHOE, MEHbLLUee
npeaenbHOE 3Ha4YeHue nepeMeLLeHns Bepxa TpyObl OT BETPOBOW Harpy3ku, yCTaHaBIIMBAeMOE U3 9CTETMKO-
NCUXONOTUYECKUX TpeBoBaHUIA.

Ta6nuya 5.1 —MpeaenbHble 3Ha4eHNA gedopmaLim OCHOBaHWIA pyHAaMEHTOB

BeicoTta TpyGbl H, M KpeH i, Ocapka s, cM
H<100 0,005 40
100 < H<200 1/(2H) 30
200 < H <300 1/(2H) 20
H > 300 1/(2H) 10
MpnmMmevaHne — PacyeTHoe 3Ha4YeHUe PasHOCTU OCafKN COOPYXEHMS, BKMIOYAs KpeH, N 0caaKu NOAXOAALMX

K TpyBe rasoxooB 3a BECb Nepuof SKCMTyaTaLmnn AOMKHO BbiTb MeEHee HOPMUPYEMBIX fiedhopMaLMil KOMMEHCUPYOLLIMX
ycTpoiicTB Ha 10—15 %.

Tabnuya 5.2 —lNpeaenbHas LWMpUHa packpbITUS TPELLWH
B MunnumeTpax

HenpoponxuteneHoe
KoHcTpykums packpbITie lMpogonxuTensHoe packpbiThe
HecyLuit xene306eTOHHLIN CTBONM
BepxHAs TpeTb BbICOTHI cTBOMA 0,1 —
HwxHWe fBe TPeTU BbLICOTLI CTBOMNA 0,2 —

Hene3o6eToHHbI dhyHAAMEHT NPK CTEMNeHN arpecCUBHOCTU Cpedbl

HearpeccusHasn 0,40 0,30
CnaboarpeccvBHas 0,20 0,15
CpepaHearpeccuBHas 0,15 0,10
CuneHoarpeccusHas 0,10 0,05

MpnuMmedvyaHune — CTeneHb arpeccMBHOCTU cpefbl onpeaenstoT no ClM28.13330.

5.3 Mpw pacyerax Tpyd ux pyHaameHTbl JOMKHbI 06ecneynBaTb HagEXHOCTb U YCTOMYMBOCTL COOPYXKe-
HWUA 1 YAOBMNETBOPATL YCIOBUAM MO 3HAYEHMIO KpaeBbIX AaBneHui B cOoTBeTCTBUM € CIM 43.13330.

5.4 AapoguHamuyeckue KoIMULUMEHTBI ANA PasnMYHbIX TMMOB U KOHCTPYKUMIA TpyG cneayeT onpeae-
nate B cootBercTBuu ¢ CI 20.13330.
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6 Harpy3ku u Bo3gencrTeusi

6.1 PacueTtbl N0 npeaenbHbIM COCTOSTHUSIM A0MKHBI 0BecneynBaTh:

- ©e3onacHylo akcnnyaTaumio U HaaeXHoCTb TpyObl;

- NMpeaoTBpaLLeHne Ype3MepHoi aedopmauuu M nepeMeLleHuWst npu COBMECTHOM [eWCTBUM COG-
CTBEHHOr0 BeCa, BETPOBOMN Harpysku, TEXHOMOIMYECKON TEMNEPaTypbl, CECMUYECKUX BO3AENCTBUI C y4e-
TOM YCUNWW, Bbl3bIBAEMbIX KPEHOM (pyHAameHTa, u3rnbom cteona Tpybbl, O4GHOCTOPOHHWUM HarpeBOM COJSIH-
ua. HeobxoaMMO yunTLIBaTb U3MEHEHME XapaKTEPUCTUK CTPOUTENbHLIX MATEPMANOB 3@ CHET KNIMMaTUYECKUX
d)aKToOpOB, TEMNEPaTyPHO-BNAXHOCTHBIX M arpeCCUBHbIX BO3AEHCTBMI AbIMOBbIX ra30B U OKPY>KaloLLen cpe-
Abl, Aerpagaumio CBOWCTB MaTepuanos 3a BpeMsa akcnnyataumu. Mpu pacyeTax KOHCTPyKUuii Tpy6 cneayet
yuuTbiBaTh Tpebosanua CM 20.13330.

6.2 Mpu pacyeTtax TPYObl 4OMKHBI ObITb PACCMOTPEHbBI CREAYIOLME PaCHETHbIE CUTYaLMM:

- YCTaHOBMUBLLAACH — CUTyaLUs, UMEIOLLAsi MPOAOMKMTENBHOCTL TOTO XXe NopsAAKa, UTO U CPOK SKCMy-
atauumm TpyObl, NMBO Cpok akcnnyaraumn TpyObl MeXay ABYMS KanuTanbHbIMU PEMOHTaMU UM U3MEHEHUAMM
TEXHOMNOMM4YeCcKoro NPoLecea;

- MepexogHas — cutyauusl, uMeLas HebGonbLUy0 MO CPABHEHWUIO CO CPOKOM 3Kchnyartauun Tpy6bl
NPOAOMKUTENBHOCTL: BO3BEAEHME TPYObI, KanuTasrbHbI PEMOHT (PEKOHCTPYKLUS), pa3orpes nMbo ocTaHoBKa
TpyObl;

- ocoban — cuTyaums, COOTBETCTBYIOLLAS PACYETY HA CEMCMUYECKMe BO3AEHCTBUS;

- aBapuiiHas — CUTyaLuus, COOTBETCTBYOLLAA UCKOYMTENBbHBIM YCNOBUAM PaboTbl COOPYXKEHUS], KOTO-
pble MOTyT NPUBECTM K CYLLECTBEHHbLIM COLIMANbHbIM, SKONOrMYECKUM U SKOHOMUYECKUM NOTEPSIM;

- Ans Tpy® NOBLILLEHHOrO YPOBHS OTBETCTBEHHOCTW CMEdYET yYnTbiBaTb aBapUMNHbIE PACYETHBIE CUTY-
auuu, UMetoLLMe manylo BEPOATHOCTb BO3HUKHOBEHWSA, HO ABMSIOLMECA ONACHBIMU C TOYKU 3pEHUA nocnea-
CTBUI LOCTWMXKEHWA NpeAenbHbIX COCTOSHMI, BOSHMKAIOLLMX B CBA3WU G OOPYyLLUEHUEM OTAENbHLIX MEMEHTOB
TPYObl (4aCTM PYTEPOBKK, ANIEMEHTOB HECYLLEro Kapkaca u T. N.), HepaBHOMEPHON 0CafKOW OCHOBaHUS, OT-
Ka30M O4HOIO M3 3MEeMEHTOB HECYLLMX KOHCTPYKLUI B CBSA3U C HEPABHOMEPHOW OCTATOYHOW 0CAAKOW OCHOBA-
HUS, NPeBbILIaoLLel NpeaensHO AONYCTUMbIE 3HAYEHURA, NpuBeAeHHbIe B Tabnuue 5.1.

PacueT Ha aBapuitHyl0 CUTyaUmMiO U nporpeccupyiollee obpyLueHne AONyCKAaeTCA He MPOBOAUTb, €CNU
npeaycMOTPEHbI CrieLuanbHble MEPONPUATUSA, UCKMIOYAIOLLME nporpeccupyiolee obpyLLUeHne COOPYXKEHUA
UNK ero yacTu.

6.3 MoapasaeneHne Harpy3oK Ha MOCTOSIHHbIE, ANUTENbHBbIE, KPATKOBPEMEHHbIE M 0COOLIE, a TaKkxe
KO3hdULMEHTbI COMETAHUI HArpy30K ANS OCHOBHbLIX PACYETHbIX COYETAHWUN YCTAaHOBUBLLENCS CUTyauuu u
0cob0ro couetanus cnegyer npuHMMarTb no tabnuue 6.1.

Tabnuuya 6.1 — Harpy3ku u koappuLmueHTH codeTaHU Harpy3ok

KoathhuumeHT coueTaHui
B! Harpysok OCHOBHble coyeTaHuA Ocobble coueTaHns
AN cuTyaumun ANA cuTyaLmn

MNocTosHHbIE

Co6CTBEHHLIN BeC KOHCTpyKUuiA (cTBomna, yH-
fAameHTa), PyTEpOBKMU, TEMNOBOW U3OMALUM, BHY- 1 1 1 1 0.9
TPEHHUX Fa300TBOASLUMX CTBOJSIOB, NMEPEKPLITUNA, '
nnowjagok, 6ankoHoB, NECTHULL U T. M.

MNpeaBapuTenbHOE HaTSXKEHUE OTTSDKEK ANA MaY- 1 1 1 1 09

TOBbIX KOHCTPYKLMiA '
OnutenbHble

Bec otnoxeHui 30Mbl 1 NbINK 0,95 0,95 0,95 0,95 0,8

BosgeiicTBUSsl, Bbi3BaHHbIE KPEHOM (hyHAAMeHTa 1 1 1 _ 09

(Aonyckaemble 3HaYeHMs) '

TemnepaTtypHoe BO3felCTBUE OTBOAUMbIX ra3oB 0,7 0,7 0,7 1 1




CI 375.1325800.2017

OkoH4YyaHue mabnuupl 6.1

KoadcbmupneHT coveTaHuin
Buab! Harpysok OCHOBHbIe coveTaHUA Ocobble coveTaHus
Ana cutyauuin ANA cutyauun
KpaTkoBpeMeHHble
BeTpoBas Harpyska 1 1 0,7 — — —
KnumaTuyeckoe TemnepaTypHOe BO3felCTBUE 09 _ 09 09 _ _
€ MUHWManbLHOW TeMnepaTypoi ’ ! '
KnumaTuyeckoe TemnepaTypHoe BO3feNCTBUE _ 09 _ _ _ _
€ MaKkcuMaribHOW TemnepaTypoi '
LononHutenbHbIN U3rnbatoLmini MOMEHT OT CUmno- 1 1 07 _ 1
BOro marnba cteona '
[JononHuteneHbld n3rnbarowuii- MOMEHT OT W3-
rnba ctBona 3a CYeT OAHOCTOPOHHEro Harpesa — — 1 — —
COSHLEM (CTarnbHble TpyObl)

Ocobble

CelicMnyeckne Harpyaku | — | — ‘ — | — ‘ 1

6.4 LunuHapuyeckue Tpybbl n TpyObl HEGONLLUON KOHYCHOCTM (YKNOH A0 1,2 %) B COOTBETCTBUM C
CI120.13330 HeoOx0AMMO paccunUTbiBaTb Ha PE30HAHCHOE BUMXPEBOE BO3OYXAEHUE U BbI3bIBAEMOE UM Ha-
KOMMEHNE YyCTanoCTHLIX NOBPEXAEHUIA.

Ons npeaoTepaLleHnst PE30HAHCHOIO BO3DYXAEHMSA MOTYT ObITb UCMONBb30BAHbI OTTSDKKW M FACUTENN KO-
nebaHnn — mexaHu4eckne nubdo guHammu4eckue racutenu konedaHui, a Takke racutenu konebavuii B Buae
cnuparsbHbIX MHTEPLENTOPOB UMW NPYTKOBOW HaBUBKW, MOBbLILLAIOLLUE COOCTBEHHbIE YAaCTOThI TPYObLI 40 3HA-
YEHUI, NPY KOTOPbIX KONEOaHUS CTAHOBATCA HEBO3MOXHbBIMU, MEXAHUYECKUE UNU a9POAMHAMUYECKME racnuTe-
nm konebaHun, npeaoTBpaLLaloLLMe BOSHUKHOBEHWE PE3OHAHCHOTO BUXPEBOTO BO30YXAEHUS.

6.5 B kauecTBe pacyeTHON CxeMbl TPYObI CrieayeT NPUHUMAaTb 3aLEMIEHHbIN B OCHOBAHUKN KOHCOSbHbIN
CTEpPXKEHb MNOCTOSAHHOTO UNN NEPEMEHHOIO MO BbICOTE CEYEHUS.

Onsa cranbHbIX TPYO U TPYG M3 U3 NOMMMEPHBLIX KOMMNO3UTOB C OTTSKKAMU pacyeTHas cxema npuHumMa-
€TCS B BUAE KOHCONbHOIO CTEPXHS, 3aLLEMMEHHOIO B OCHOBAHUM C YNPYTMMK ONOPaMU B MECTaxX OTTSKEK.

PacueTHyto anuHy Tpy6bl npu onpeaeneHnn hopm cBo60aHbIX KonebaHuii ans cBOOOAHO CTOALMX TPyO
crneayet NPUHMMAaTbL PaBHOW BbICOTE TPYObl, YMHOXEHHOW Ha kKoaddpuumeHnTt 1,12,

6.6 OnpepeneHne usrmbaroLLMx MOMEHTOB B FOPU3OHTANbHBIX CEYEHUAX CTBOMA TPyObl HEOOXOAMMO
nNpoBOAUTL N0 AeOPMUPOBAHHONI CXEME C YY4ETOM AOMNONHUTENbHbLIX U3rnbalowmx MOMEHTOB OT COOCTBEH-
HOrO Beca Bcneacreme npormba TpyObl OT BO3AENCTBUA BETPOBLIX HArpy30K, TeMneparypbl, CONHEYHOW paau-
auuu n kpeHa dyHaamerTa. [ns >kene3o0eToHHbIX TPyO Npu 9TOM CrneayeT y4uTbiBaTh yBENUYeHne npornbos
3a cyeT 00pa3oBaHMA TPELWMH U HENUHeHoNW aedopmaummn 6eToHa 1 apMaTypel.

6.7 Nepenaabl TemMnepaTyp B CTEHKE TPyObl OT BO3AENCTBUS TEMNEPATYPbI OTBOAUMBIX FA30B HAANEXUT
onpeaensitb Ha OCHOBaHUU TEMMOTEXHUYECKUX PACHETOB AJ1s1 YCTAHOBUBLLETOCA NOTOKA Tenna npu Haubonb-
LEM 3HAYEHWW TemnepaTypbl OTBOAMMbIX ra3oB M PacYETHON Temneparype Hapy>}HOro Bo3ayxa (cpegHen
Temneparype Hanbonee xonoaHON NATMAHEBKM) U HAUBOMbLUEM 3HAYEHUUN KOSDDULMEHTA TEMNOOTAAYN HA-
PY>XHO NOBEPXHOCTH.

7 KoachpuumeHTbl HaAEXXHOCTU

7.1 HebnaronpusitHble OTKNOHEHUS pearnbHbIX YCNOBMI JKCMNyatauMm OT pacyeTHOW moaenu TpyObl
cneyeT yYnuTbiBaTb CrieayowmmMm KosULUMEHTaMUN HALEXHOCTH:

- MO HarpysKe v,

- Mo marepuany v,

- YCnosuii paboTbl y;

- M0 OTBETCTBEHHOCTU COOPYXXEHUS Y ,.
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7.2 Harpysku 1 Bo3aeiCTBUst Ha TpyObl, KO MOULMEHTbI HAAEXHOCTU NO HArpy3ske, a TaKkkKe BO3ZMOXHbIE
COoYETaHUA Harpy3ok crieayet npuHumMmaTs B cootseTcTeun ¢ ClM 20.13330 1 HacToAWMM CBOAOM NpaBuin.

KoadhduLmMeHTbl HaAeXHOCTU MO Harpy3Ke Npu pacyeTe No NEPBON rpynne npeaesbHbIX COCTOSIHMI Cre-
AyeT npuHumartb no tabnuue 7.1.

KoadpdpuLmeHTbl HaAEXHOCTU MO Harpy3ke Npu pacyeTe no BTOPON rpynne npeaenbHbIX COCTOAHWUI U
npu pacyeTe Ha ocobble 1 aBapuiiHble CUTyauun cneayet NPUHUMaTh PaBHbIMW e4uHNULE, eCN UHOE He Oro-
BOPEHO B 3alaHMKN HA NPOEKTUPOBAHMUE.

7.3 MNMpu npoekTupoBaHum Tpy6 NOBLILLEHHOTO YPOBHSA OTBETCTBEHHOCTM HEOOXOAMMO YYUTLIBATH
KO3(PPULUMEHT HALEXKHOCTU NO OTBETCTBEHHOCTMW, KOTOPLIA AOMXEH NPUHUMATbLCS HE HUXE 3HAYEHUSA
v, =1,1.

KoHKpeTHble 3HauYeHuUs KoadpduuneHTa HageXXHOCTU NO OTBETCTBEHHOCTH YCTAHABNMBAET reHepanbHbIi
NPOEKTUPOBLUMK MO COrNacoBaHUIO C 3aKas4MKOM B 3agaHUM Ha NPOEKTUPOBAHUE, NPU 3TOM KOApuuneHT
HaZEXHOCTU NO OTBETCTBEHHOCTU HE MOXET ObITb HUKe KO3hpULIMEHTA, YKazaHHOTO B cheepanbHbIX 3aK0-
Hax, HopMmax u npasunax. Ha K0atPULUEHT HAAEKHOCTU NO OTBETCTBEHHOCTU CEeAYET YMHOXaTb 3dh(heKTbl
BO34eNCTBUA (Harpy3ouHble adhpekTbl), Onpeaensaemble Npu pacyeTe Ha OCHOBHbIE COMETAHUA Harpy3ok no
nepBoW rpynne npeaenbHbIX COCTOSHUNA.

Mpu pacyetax nNo BTOPOKM rpynne NpeaenbHbIX COCTOAHMIN KOSPMULMEHT HAJEKHOCTU NO OTBETCTBEH-
HOCTU AOMYyCKaeTca NPUHUMAaTh paBHbIM eguHULE.

Mpu pacyeTe Ha ceilcMUYEcKMe Harpysku cneayer npuHMMarb BO BHUMaHue TpeboBaHusl, yCTaHOBIEH-
Hble B CI 14.13330.

Tabnuya 7.1 — KoaghpuuneHTsl HageXHOCTU NO Harpyske

Bug Harpyaku, BosaeiicTeus Y

BeTpoBas Harpyska

H<150 m 1’4
150 M sH <300 M 1,5
H>300m 1,6

CoB6CTBEHHbIN BEC KOHCTPYKLUIA

MeTtannuueckux 1,05
KNPNWYHBIX 1 apMOKMPMINYHBIX, BETOHHBIX 1 Kene306eTOHHbIX CO CpeHeii NMOTHOCTLO Bhille 1600 kr/m3,

13 NOSIMMEPHbLIX KOMMNO3UTOB 1.1

BeTOHHBLIX N apMUPOBaHHBIX MOHOMUTHLIX (DYTEPOBOK, BLINOMHAEMbIX Ha CTPOUTENLHON NoLaake 1,2
To xe B 3aBOfCKMX YCIOBUSIX 1,1

Bcex BuaoB TennoBoit U30NSALUKM, CTSXKEK, 3aChINOK, 3aLUTHLIX U U30NUPYIOLLUX CITOEB, BLIMOITHAEMbIX

Ha CTPOMUTENLHO NroLagke 1,3

To Xe B 3aBOACKMX YCIOBUSIX 1,2

[pyHTbI B NPMPOAHOM 3areraHum 1,1

[pyHTBI Ha cTpouTenbHOI nowjagke (obpaTHble 3achinku 1 A4p.) 1,15
Mpwn pacuyeTax anemeHToB COOPHBLIX KOHCTPYKLIMIA MPY TPAHCTIOPTUPOBAHUM 1,8

Mpun nogbeme U MoHTaxe 1,5

MpuMeyaHusa

1 MNpu pacyeTax No Nepsoi rpynne nNpeaenbHbIX COCTOSIHUIA CTBOJOB XeNe306eTOHHbIX U KUPNUYHLIX TPY6 He-
06X0AUMO LONONHUTENBHO paccMaTpuBaTh PacHETHYIO CUTYaLuIo ¢ kKoS(PMULIMEHTOM HaAEXHOCTU NO Harpyske Ans
COGCTBEHHOrO Beca KOHCTPYKLMA vy = 1.

2 [Ina MeTannnyeckux KOHCTPYKLMIA, B KOTOPLIX HanpshxeHWs1 oT cobcTBeHHOro Beca npesblwarT 50 % obwmx Ha-
NpsDKEeHWiA, crnefyeT NPUHUMaTL AN cob6CTBEHHOTO Beca KOHCTPYKLMIA v, = 1,1.

3 MNpwu pacyeTe cTanbHbIX Tpy6 U GalleH KoapdULMEHT HaJEXHOCTU MO BETPOBOI Harpyske cneayeT NpuHuMaTh
paBHbIM 1,4 npu BbicoTe A0 100 M BKIIOMUTENBHO U paBHLIM 1,5 — npu BeicoTe Gonee 100 m. Mpu BbicoTe Gonee 210 M
KO3 ULUEHT HaeXHOCTU crefyeT Ha3HavaTb 3afaHueM Ha NpoeKTUpoBaHue MHABUAYanNbLHO.

4 MNpu onpeaeneHun KpaeBbIX MUHUMANbHBLIX HanpsbKeHUA B CTBONAX KUPNUYHLIX TPY6, KpaeBblX MUHUMAnNbHBIX
HanpsiXeHWi nog noaoLBoi dyHAaMeHTOB, pacyeTe dnaHuUeBbiX 6oNTOBLIX COeAUHEHWIE U aHKepHbIX 6oNTOB MeTan-
nuyeckux Tpy6 cxumatowas npofonbHasa cuna, obycrnosrneHHas coOBCTBEHHLIM BECOM BbiLUENEXaLLMX KOHCTPYKLWIA,
npuHUMaeTcs ¢ koadduumeHTom v = 0,9.
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8 Tpeb6oBaHUA K UHXEHEePHbIM U3bICKaAHUAM

8.1 B cocTaB UHXXEHEPHbIX U3bICKAHUIA AOSKHbI BXOAUTL CriedyoLme OCHOBHbIE UX BUAbI:
WHXXEHEPHO-reoae3nyeckue,
UH)XEHEPHO-re0normyeckue;

- WHXXEHEPHO-TULPOMETE0PONOTNNYECKHNE;

- WHXXEHEPHO-3KOMOrnYecKume.

8.2 Pe3ynbraTbl MHXEHEPHbIX U3bICKAHWUI AOSKHbI OblTb 4OCTOBEPHLIMU U 4OCTATOMHBIMU ANA yCTa-
HOBJIEHMS NPOEKTHbLIX NapameTpoB TPyObl, BbIBOpA ONTUMANbLHOrO TMNA OCHOBAHUA U dyHAaMeHTa, 060-
CHOBaHUSA MeponpuaTuini N0 o6ecnevyeHnto oXpaHbl OKPYXKatoLEn cpeabl U MepPOnPUATUIA UHXEHEPHON 3a-
LMThI.

8.3 VIH)XeHepHO-reoae3nyeckue U3biCKaHUs AOMKHbI 06ecnevnsarb Nony4YeHue:

- Tonorpado-reoaesnyeckux MaTepumarnos;

- JaHHbIX WHXXEHEepHO-Tonorpaduyeckux NNaHoB C yY4ETOM PacrnonoXeHUs CyLeCTBYIOLNX 34aHUN,
COOPYXXEHUIA, MHXXEHEPHbLIX CUCTEM U KOMMYHUKaUWIA, HEOOXOANMBIX ANS NPOEKTUPOBaHUA Tpy6 B uudpoBom
nn6o rpacdhmueckom Buaax;

- WHbIX CBEZIEHWI, HEoOX0oAUMbIX ANsi pa3paboTku NPOEKTHOW AOKYMEHTaLUK.

8.4 VH)XeHepHO-reonormyeckme U3bicKaHns JOMMKHbI 00ecneunBaTb KOMNIEKCHOE U3yYeHUe UHKEHep-
HO-reonorMyeckux yCrnoBuii panoHa (MnoLaaku, y4acrka) NpoekTUpyemMoro CTpouTENbLCTBA, BKIIOYaS:

- penceq;

- reonorn4yeckoe CtpoeHue;

- reomMopcponornyeckme u rmaporecriornyeckne yernoBus;

- COCTaB, COCTOSIHME U CBOWCTBA rPYHTOB;

- BbISIBNIEHUE ONACHbLIX MHXEHEPHO-re0normn4yeckux npoLeccos;

- UCCNefOBaHUE WHXXEHEPHO-TEONOrMYECKUX YCIIOBUI OCBOEHHbIX (3aCTPOEHHBIX) TEPPUTOPUIA, B TOM
yucne CocTaBrieHne NPOrHo3a BO3MOXHbLIX U3MEHEHUI MPOLECCOB B3aMMOAENCTBUA NPOEKTUPYEMbIX O0ObeEk-
TOB C reonorn4eckoi cpefon ¢ Lenbio Nosy4yeHns He0OX0AUMbIX U AOCTATOUHbIX MaTepuarnoB st NPOEKTU-
poBaHuA, CTPOUTENDBLCTBA U IKCNNyaTaLuu.

8.5 VIHxeHepHO-reonornyeckme n3bickaHus cneayeT BhINONMHATL B 00beme, TpebyeMom AenCTBYIOLLMMU
HOPMAaTUBHLIMU LOKYMEHTaMU, NPW 3TOM B COCTaBE U3bICKAHUI AOIDKHbI ObITe NPUBEAEHBI CReayLue cee-
AeHus:

- MEeCTOMNOMOXEHWE TePPUTOPUN NPeanonaraemoro CTpouTenscrea Tpyobl;

- CBEAEHMS O KIMMATOMNOMMYECKMX U CeICMNYECKUX YCIIOBUSIX U O PAHEE BbINOMHEHHbIX UCCNEA0BaHUAX
TPYHTOB U IPYHTOBbIX BOA;

- OaHHble 06 MHXEHEPHO-TreonorM4eckmx BbipaboTkax, B TOM YUCNE: Nf1aH PACNONOXEHUA C yKasaHueM
KOOPAWHATHOM CETKU M MPUBA3KOW LEHTpa TPyObl, KONIOHKU TPYHTOBLIX BbIpaBOTOK, MHXXEHEPHO-reonoruye-
CKue paspesbl U Bce MecTa ot6opa npoo.

8.6 Heobxoanmo ucnonb3oBaHue BbipabOTOK Hapsay C BbISABEHUEM OOLLEN WHXEHEepPHO-reonoru-
YECKOW KapTUHbI Ans 0TOOpa MOHOMMTOB M NPOG ¢ onpeaeneHneM PU3NKO-MexaHMYeCKMX XapakTepucTuk
TPYHTOB.

8.7 MakcumanbHO AOMyCKaemMoe pacCTOsiHWE B NNaHe Mexay BbipaboTkamu B 3aBUCUMOCTU OT CrOX-
HOCTU UHXXEHEPHO-reonorMyeckux ycrnoBuii cnegyet npuHuMmarb no tabnuue 8.1.

Tabnuya 8.1 — PaccTosHne Mexay BeipaboTkamm

WHxeHepHo-reonornyeckne ycnosusa MakcumarnbHoe paccTosiHue Mexay BolpaboTkamu, M
MpocTble 40
CpeaHeii cnoxHocTu 30
CnoxHble 20

8.8 BblpaboTku criegyet pasmeLuarb BHYTPU KOHTYpa NPOeKTMPYeMoro yHaAamMeHTa: oqHa — B LIEHTpe,
oCTaslbHble — paBHOMEPHO MO AfIMHE OKPY>XHOCTU paguycom 5, 10, 15, 20, 25, 30 m ana Tpy6 BbIcoTOM 50,
100, 200, 300, 400, 500 M COOTBETCTBEHHO. [N151 NPOMEXKYTOYHbIX BbICOT TPYD 3Ha4YEHUs paguycoB criegyeT
NPUHMMATL MO UHTEPNOMNSALMH.

Konun4yectBo BbipaboTok Ansi Tpyo noboi BbICOTbI AOIHKHO ObITb HE MEHEE YEThIPEX.
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8.9 CnOXHOCTb WMHXXEHEPHO-TEONONMYECKUX YCIOBUI NOLIAAKM CTPOUTENLCTBA TPyObl HE0o6XoauMO
onpeaensitb CneayloLwMMn NPU3Hakamu:

- NpOCTble — OAHOPOAHOE CTPOEHMUE TOMLUM TPpyHTa B reoMopconoru4eckom U reonornyeckomM OTHO-
weHusix (Ha 10 M rmybuHbl BbIpaBoTOK HE Bonee Tpex CNnoeB rPyHTa Pa3nuUHbIX N0 HOMEHKNATYPHLIM BUAAM,
BO3PAacCTy M FEHE3UCy C rOPU3OHTarbHLIM UIU MONOTUM 3aneraHuem);

- cpeaHei CNOKHOCTU — HEOAHOPOAHOE CTPOEHUE TOMNLLM rPyHTA B reoMOpPdH0nNOrniyeckoM U reornoru-
YECKOM OTHOLLEHUsIX (Ha 10 M rmnybuHbl BLIPaboTOK Gonee Tpex Croes, 3aneralowmx HakNOHHO W BbIKITMHU-
BalOLLMXCSA).

MpuMmeyaHune — B cnosx rpyHTa 04HOro 1 TOro e HOMEHKNaTypHOro Buaa BO3MOXHbLI BKNKOYEHUA Npocnoes
W JINH3 TPYHTOB UHbLIX BUA0B;

- CMOXHbIE — T€ Xe, YTO U CPEeAHEel CIMOXHOCTU, HO C NPOSIBNEHUEM HEOQHOPOAHOCTHU MPYHTOB Kak B ro-
PU3OHTaNbLHOM, TaK U B BEPTUKANbHOM HanpasneHuax U Hanmumem HabyxaloLmx, NPocafoYHbIX, 3aCONMEHHbIX
1 CUITbHO CXXMMAaeMBbIX FTPYHTOB Npu moayne aedopmauum E < 5...10° Ma (50 krc/cm?).

8.10 MMy6uHa NpoxoaKu rPYHTOBbIX BLIPAGOTOK A0IDKHA ObITh BbINONHEHA ¢ COONIOAEHUEM CneayoLwmx
YCMOBUM:

- MUHMMAanbHYO rmyOuHy Npoxoaku cneayeT NpuHMMAaTh no Tabnuue 8.2;

- MUHMMAaneHas rnyéuHa NPOxXoAku Ans CBaWHbIX (DYHAAMEHTOB JOIDKHA YBEMMYMBATLCA HA BENUYNHY
npegnonaraemoro 3arnybneHusi KOHLOB CBaW;

- MpU HaNM4uMKU HabyxatoLWmnX, CUMbLHO CKUMAEMbIX TPYHTOB (MUNOB, TOP(OB, MUHUCTLIX TEKYYEiR KOHCK-
CTEHUMM U T. A.) rnyGuHa NPOXOAKM AOMKHA ONPeAensATbCA HE0OXO0AMMOCTLIO MX U3YYEHUA HA BCIO rMyOUHY nx
3arneraHus 1 ycTaHOBMeHUA rybuHbI 3aneraHusa NoACTUnaLmx, 6onee NpoYHbIX rPyHTOB, HO ObITb HE MEHEE
3HaYEHUN, yKaszaHHbIX B Tabnuue 8.2;

- NPV HanmuMuuKu B Npeaenax ykaszaHHbIX rMyOuH CKanbHbIX PYHTOB rMyOMHY NPOXOAKW CneayeT HasHa-
YyaTb U3 YCNOBMSA NPOXOXAEHUA BCEW MOLLHOCTM BbIBETPUBABLLErOCS Crosi ¢ 3arnybneHneM B CKanbHyIo no-
poay Ha rnyouHy He MeHee 1 M.

Tabnuya 8.2 — MybuHa npoxogku

B meTpax
BbicoTa Tpy6hl rny6uxa
H<100 20
100 < H <200 25
200 < H <300 35
300 <H <400 45
400 < H <500 60

8.11 Npu npoBeaEeHMN MHXKEHEPHO-TEONOrMYECKUX N3bICKAHNI CreayeT yYnTbiBaTb:

- MMApOreonoruyeckue ycnoBusi C yKasaHWeM BbICOTHbIX OTMETOK, MOSIBUBLUMXCA W YCTaHOBUBLUMXCA
YPOBHEN rPYHTOBbIX BOA, aMNNUTYAbl X konebGaHui;

- Hanuuve rMapaBIUYECKUX CBA3EIH FOPU3OHTOB BOA MexXay Co0ol u GnmkanluMmMm OTKPLITBIMUA BOZO-
emamu;

- arpecCUMBHOCTb BOJ B OTHOLUEHUM MarepuanoB KOHCTPykuuii no CIM 28.13330 ¢ yueTomM BO3MOXHOCTH
€e NOoBbILLEHUS B NPOLIECCE KCnnyaTauum Tpyosl.

8.12 lNMpu onucaHuu rpyHTOB CTPOMTENBLHOM MNOLWAAKU B CTpaTUrpadu4eckon nocnegosarensHoCTu ¢
AeTanbHbIM ONUCAHUEM NUTONOrUYECKUX OCODEHHOCTEN, YCNOBUIA 3aneraHus rpyHToB cneayer ykasbiBaTb
cneayioLme XxapakTepUCTUKN TPYHTOB:

- yAEnbHYI0 1 00bEMHYIO MACChl, NPUPOAHYIO BMIAXHOCTb ANA BCEX BUAOB IPYHTOB;

- KO3(OPULMEHT NOPUCTOCTU ANt HECKANbHbLIX FPYHTOB;

- rpaHynoMeTpUUEeCKUii COCTaB Crost KPYNMHOOOMOMOUYHbIX N NECYaHbLIX IPYHTOB;

- 4YuUCno NMacTUYHOCTU, NOKa3aTenb KOHCUCTEHLUMKN U YAeNnbHOe CONPOTUBIIEHNE NEeHEeTpauun Ansa rnu-
HUCTBIX FPYHTOB;

- moayns aechopMaumm E, pacqeTHbIe 3HAYEHUS YA BHYTPEHHETO TPEHUS @ U yAenbHbIe cuennenusa C
ANA BCEX BUAOB HECKANbHbIX FPYHTOB;

- BPEMEHHOE CONpPOTUBIIEHNE NPU OAHOOCHOM CXaTuu;

10
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- K09 DULMEHT pa3mMAaryaeMoCTu U CTEMNEHb BLIBETPENOCTU AN CKaslbHbIX IPYHTOB;

- CTeneHb PacTBOPUMOCTY (AN CKamnbHbIX FPYHTOB, CMOCOBHLIX K paCTBOPEHUIO) HE TOSNBbKO FPYHTOBbLIMU, HO
1 NPOMBILLINIEHHBEIMU arpeCCUBHBLIMU BOAAMMU, NOSIBNEHNE KOTOPbIX BO3MOXHO B MPOLIECCe SKcnnyaTauun Tpyobl;

- KO3(PPULMEHT BLIBETPENOCTU ANA KPYNHOOBNOMOUHBIX FPYHTOB;

- OTHOCUTEbHYIO NPOCAA0YHOCTb M 3HAYEHUE HAYanbHOrO NPOCaA0YHOIO AaBMNEHUS;

- OTHOCUTENbHOE HabyxaHwe u ycaaky, 3HaueHus1 AaBneHus HabyxaHus U BNaXxXHOCTU HabyxaHusA Ans
HabyxaloLmX rPYHTOB;

- KOSIMYECTBEHHLIA U KAYECTBEHHBIA COCTaBbl 3aCONEHHLIX FPYHTOB, CTENEHb KOPPO3UOHHOW aKTUBHO-
CTW FPYHTOB;

- NPOLIEHTHOE COAEpP)KaHME pacTUTENbHbIX OCTATKOB ANA HECKaNbHbIX TPYHTOB U CTEMEHb Pa3foXeHnsa
OpraHnYecKoro BELLEeCTBa ANS HaCbINHbIX 3aTOpOBaHHbIX FPYHTOB M Topda.

BebilleykasaHHbIe XapaKTePUCTUKM TPYHTOB CrieayeT ONpeaensiTb Ha OCHOBaHWM NpoBeAeHNs KOMMNeKc-
HbIX (MabopaTopHbIX, NONeBbIX, reoPU3NIECKNX) UCCNEeA0BAHMI NOKa3aTene CBONCTB IPYHTOB C YYETOM Tpe-
6oBaHuin CIM 47.13330.

8.13 MoHOMUTBLI rpyHTOB AN nabopaTopHLIX UCCNEAoBaHWI cneayer oTbupatb B COOTBETCTBUM C
FOCT 12071 U3 MHXXEHEPHO-TEONOTMYECKNX BbIPABOTOK ANA KaXA0ro HOMEHKINATYPHOTO BUAAa rpyHTa HE pexe
yeM yepes 1 M no rny6uHe. Ans 04HOPOAHOTO CMOA KONUYECTBO MOHOMUTOB MOXET ObiTb YMEHBLLUEHO 0 TPEX,
oTOMpaeMbIx C KPOBNU, CepeanHbl U NOAOLLBbLI CMOS.

8.14 OnpegeneHne moayna gedopmaunum, HEO4HOPOAHOCTN COCTaBa U COCTOAHWUSA PYHTOB MMOSIEBLIMM
METO4aMM CreayeT NPOBOAUTL C MOMOLLLIO:

- wramnos 5000 cm? (B Wypdax), Ha4MHAas ¢ rnyBuHbI 5 M OT NPUHATON HYNeBoii oTMeTkn, 600 cm?
(B ckBaxknHax) no MOCT 20276;

- npeccuomeTpos no MOCT 20276;

- AMHaMW4ecKoro U crtatnyeckoro soHamposanus no CM 47.13330, FOCT 19912.

8.15 lMeodusnyeckme MeToabl UCCMEAOBaHWI criedyeT NPUMEHSATb AN OonpeaeneHus MIOoTHOCTU U
BMNa)KHOCTU FPYHTOB.

9 MpoekTnpoBaHune pyHoameHTOB

9.1 KoHcTpyupoBaHue pyHaamMeHTOB

9.1.1 dyHgameHTbl TPYO cneayet NpOEKTUPOBATh XENe300eTOHHbIMU, C NOAOLLBOW KPYFIOro, MHOTOYrosb-
HOrO MIM KOMNMbLEBOro 04epTaHusa Ha eCTECTBEHHOM UKW CBanHOM OCHOBaHMM B cooTBeTcTBum ¢ Cl1.13330
n CI 24.13330.

Pa3smepbl NogoLWBbI (PyHAAMEHTA HA €CTECTBEHHOM OCHOBAHUW CreAyeT MPUHUMATh MO pesynbratam
pacyeToB U C y4eToM TpeboBaHuii kK kpaeBbiM AaBneHuaM B cootseTcTaum ¢ ClM 43.13330 n CIM 22.13330, a
TaKKe C y4eTOM NpedenbHbIX 0Ca0K U KPEHA COOPYXKEHNA, ykasaHHbix B CIM 22.13330 u B Tabnuue 5.1.

KOoHCTpyKTMBHasA cxeMa dyHAameHTa npuBeaeHa Ha pucyHke 9.1.

| 1 +0,000 4

5 -0,200
\ l
2
I e 3
Tint
rext

1 — CTBON TpyObl; 2 — cTakaH pyHaameHTa; 3 — dyHAaMeHTHaA NUTa; 4 — OTMOCTKa; 5 — ouepTaHue yHAaMEHTHON NAUTbI
ANS KOMbLEBOro PYHAAMEHTA; F,; W 1 — HAPYXHbIA U BHYTPEHHWA paAnychl pyHAAMEHTHON NUTEI

PucyHok 9.1 — KoHCTpyKTUBHas cxeMa dyHaameHTa
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9.1.2 Tun pyHaameHTa, ero reoMeTpUHeCKUe pasmepbl, rybuHy 3anoxeHusi HE06XoaUMOo BbIBMpaTh C YHETOM:

= AAHHbIX UHXXEHEPHO-Teonorn4ecknx VI3blCKaHl/II7I;

- KOHCTPYKTMBHbIX 0COGEHHOCTEN TPYObI;

- TEXHOMOrnu BO3BeAEHUS HaA3eMHOIN YacTu TpyObl;

- PacrnonoXeHus 1 rnyouHbl 3an0XeHUsi NPUMbIKAIOLLMX ra30X0A0B U PSAOM PaCMONOXKEHHbIX APYIMX
COOPYXKEHUA.

9.1.3 dPyHOaMEHT MOXET COCTOATL U3 LIOKONbLHOW YacTu (CTakaHa hyHaaMeHTa) u oyHAaMEeHTHOW nnu-
Tbl. KonbueBsble pyHaameHTbl LenecoobpasHbl, kak npaBuno, npu auamerpax dyHaameHta donee 10 m u
€CNnn BHYTPEHHUIA pagunyc Kornbua r;,, 6onee nonoBuHbLI HAPYXHOTO pagunyca yHAAMEHTa ;.

9.1.4 BeToH Ans cTakaHa PyHAaMEHTa LOMMKEH COOTBETCTBOBATL CreAYyOLUM XapakTepUCTUKam:

- KIlacc no NpoYHOCTM Ha cXaTue He MeHee B22,5;

- Mapka rno Mopo30oCTOMKOCTU He MeHee F200;

- Mapka no BO4OHENPOHULAEeMOCTU He MeHee W8.

BeToH Ans pyHAaMEHTHON NAUTbI AOMKEH COOTBETCTBOBATL CMEAYIOLLMM XapakTepUCTUKaM:

- KIlacc no npo4YHOCTM Ha CxxaTue He meHee B20;

- Mapka rno BOAOHENpPoHULAemMocTn He MeHee W8;

- Mapka no Mopo30CTONKOCTU He MeHee F200, a npu pacnonoXeHun NAUTbl HUXKE YPOBHA NPOMep3aHus
rPyHTA, KaK NpaBumno, HE HOPMUPYETCS.

B cny4yae Hanuuus arpeCcCMBHBIX TPYHTOBLIX BOZJ CreayeT npegycmaTpuBaTb aHTUKOPPO3UOHHLIE MEpO-
nNpuATKSA UM UCMONBL30BAaTbL cneumanbHble 6eToHbl B cooTBeTcTBMM ¢ CIM 28.13330.

9.1.5 OcagoyHble Mapku aAnst HabnaeHus 3a ocagkamMu U KPeHOM TpyObl CrieqyeT yCcTaHaBNUBATb HA
CTBOME WUIn HeCyLweM kapkace Tpybbl Ha BbicoTe oT 0,5 o 1,0 M OT NNAHMPOBOYHON OTMETKM.

B cdyHgameHnTax Tpy6 BbicoTol Gonee 150 M pekoMeHAYeTCS MPeaycMaTpuBaTh HE MEHEE YETbIpex
0Caf0YHbIX MapoK, pacrnonaraemelX, Kak npaesuno, B CneumanbHbIX KOMOALAX Y BHELUHETO Kpas NiuTbl (pyH-
AaMeHTa.

HabniogeHue 3a ocagkon yHAaMeHTa C NOMOLLbIO 3TUX MapOK HEOOX0AUMO BECTM C Hauyana 6eToHUpo-
BaHUA dyHAaMEHTa, Aarnee B NpoLecce BO3BEAEHUA CTBONA TPyObl U 3aTeM Npu ee aKkcnnyarauuu.

9.1.6 TonwmHy PyHAAMEHTHOW MNUTLI CReayeT Ha3Ha4YaTb B COOTBETCTBMM C NPaBUIIaMU NPOEKTUPO-
BaHUs1 Xene3o0eToHHbIX KOHCTpyKuui no CIM 63.13330 Takum o6pa3som, utoObl BEpTUKANbHan (nonepevHas)
apmarypa no pac4yety He TpeboBanacs.

9.1.7 ApmupoBaHue oyHAaMEHTHON NAWUTLI cneayetr NPUHUMATb NO pacyeTy U OCYLLEeCTBNATL OTAEeNb-
HbIMW CTEPXHAMM, pacnonaraeMbiM1 NO paananbHO-KOMNbLEBON cxeme, NGO CBapHbIMU apMaTypHbIMU CeT-
KaMu NpAMOYrofbHOM uUnun TpaneyuesuaHon opmbl. [nsa nogaepXaHua B NPOEKTHOM MOSOXEHUN BEpPXHEN
apmMatypbl NNUTLI PyHAAMEHTA CneayeT yCTaHaBNMBATL BEPTUKANbHbLIE NAOCKUE UNKN NPOCTPAHCTBEHHLIE ap-
MaTypHbIe KapKachl.

9.1.8 MNpu KOHCTpynpoBaHuu hyHAAMEHTOB HA CBAWHOM OCHOBaHUM CBau B NNaHe cneayert pacnonararb
o KBapaTHOMN CETKE UNKN NO HECKONbKUM KOHLEHTPUYECKUM OKPY)KHOCTSIM TakuM 06pa3om, YToBbl «rpy3oBbie
nnoLlagm», NpUxXoAsilUMecs Ha Kaxkaylo cBato, Obinu NPUMEPHO OIMHAKOBLI, U ¢ cobnioaeHuem TpeboBaHun
CI 24.13330.

9.2 Pacyet ocHOBaHUIA (PyHAAMEHTOB

9.2.1 PacyeTr OCHOBAHWUN, CNOXEHHbIX AUCNEPCHLIMU TPYHTAMMU, CreAyeT BbiNOMHATL NO BTOPON
rpynne npeaenbHbiX COCTOAHUN (No aedhopMmaumuam). B Tex cnydasax, korga OCHOBaAHUE CROXEHO CKanb-
HbIMU TPYHTaMK, pacyeT cneayet BbINOMHATL MO NEPBON rpynne npeaenbHbIX COCTOAHUM (N0 Hecyllen
CcnocobHOCTH).

9.2.2 MNpwu pacyeTe ocHoBaHumn No aedopmauusamM crneayet pykosoactsoBathes ClM 22.13330 u onpepe-
naTtb ocaaky hyHaameHTa S M KpeH pyHaamenTa i. NpeaenbLHO AONYCTUMbIE 3HAYEHUS ATUX BEMUYUH YKa3aHbl
B Tabnuue 5.1.

9.2.3 Pac4eT 0ocagku OCHOBaHUS CMEAYET BbINONHATL METOA0M NMOCMIOMHOIO CYMMUPOBaHUSA, NPUMEHSAA
pPaCUYETHYIO CXEMY OCHOBAHUSA B BUAE NMMHENHO-A€(OPMUPYEMOro NonynpoCTPaHCTBA C YCIOBHbLIM OrpaHuye-
HUeM rmy6uHbl cxumaemoit Tonwm H,. Mpu 3ToM 3HaueHne H, n pac4eTHOEe CONpOTUBNIEHUE rPyHTa OCHOBA-
HUA R BbluMCNAIOT B cooTBeTCTBMM ¢ CI 22.13330, npuHuMas KOIMMPULIMEHT Y., KakK AN COOPYXEHUN C
JKECTKON KOHCTPYKTMBHOMN cxemoin npu L/ H <1,5.

9.2.4 MNpw pac4eTte 0cakn KOMNbLUEBbLIX (DYHAAMEHTOB, YAOBNETBOPSIIOLNX YCINOBUIO [, > 0,57,,;, 8O-
nyckaercs paccMaTpusarth (OyHAAMEHT KaK NEHTOUHbIA LUMPUHOW b = Iy, — ..
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9.2.5 HeoaHOPOAHOCTb OCHOBAHWA MO CKMMAEMOCTH B NNaHe noa noaowwson PyHAaMeHTa xapakrepu-
3yeTca M3MEHYMBOCTLIO NPUBEAEHHbIX MoAynen aedopMaumm rpyHTa no pacHeTHbIM BepTUKansm (Bbipabor-
kam) [2]. Ecnu OTHOWEeHUs: MakCMMAarnbHOTO U3 NpUMBeAEHHbIX MOAYNeNn K MUHUManbHOMY He npeBocxoauT 1,5,
TO OCHOBAHWE NO CXKMMAEMOCTU B NIaHe AOMYyCKAETCHA CHUTaTb OAHOPOAHLIM. B NpOTUBHOM crnyyae OCHOBa-
HUE AOIMKHO PAacCMAaTPUBATLCS KaK HEOAHOPOAHOE MO CXMMAEMOCTU B MiaHe.

9.2.6 CpeaHAa ocagka dyHAaMeHTa Ha HEOA4HOPOAHOM B NIlaHe OCHOBAHUW AOMKHA paccMaTpuBaTbCA
KaK OTHOLLEHME K NnoLiaamn noaoLwBbl hyHAAMEHTA CYMMbl 0CaZloK OCHOBAHUA B PACYETHbIX TOYKaX, YMHO-
YKEHHbIX Ha NNOLWAAb Y4aCTKOB NOAOLIBbI (DyHAAMEHTA, OTHOCSLLMXCA K STUM TOYKaM.

9.2.7 KpeHn dhyHaameHTa i Bbluucnsior no choopmyne

2
i:0,75f1Tthot/rg , )

rae f— koacppuumeHT, NpUHMMaeMbIi paBHbIM 1 Ans yHAAMEHTOB C NMOAOLLUBOI KPYrforo unu MHOroyrosb-
HOTO OYepTaHus U NPUHUMAaEMbI No Tabnuue 9.1 AnA PyHAAMEHTOB C KOMbLIEBON NOAOLLBOW;

E v v — moayne aedopmaumm u k03duUueHT nonepeyHon aecopManum rpyHTa 0CHOBaHus (Npu Heobxo-
AUMOCTYN UX 3HAYEHNA NPUHUMAIOT CPEAHNUMU B Npeaenax cxumaemMon Tonwm H,),

Mot — MOMEHT BHELUHUX CUJI, BbIMUCNISIEMbIA HA YPOBHE MOAOLLUBbLI (PyHAAMEHTA OTHOCUTENBHO €€ LIEH-
TpanbHOW OCHU, YYUTLIBAS YBENMUYEHUE IKCLIEHTPUCUTETA BEpTMKANbHbIX HArpy3ok 3a cyer uaruba
cTBona TpyObl M HaknoHa yHAaMEHTa.

Ana dyHaameHToB € noaoLwson B hopMe NpaBunbLHOrO0 MHOTroyrofnibHuka nnowaasio A B coopmyne (1)
NPUHUMAIOT 1, = A/T.

Tabnuya 9.1 — MNonpaBo4HbIii KO3 DULMEHT NPU pacyeTe KpeHa KorbLieBbIX pyHAaMEHTOB

Tin"ext 05 0,6 0,7 0,8

f 1,006 1,013 1,030 1,067

9.2.8 NSt HEOAHOPOAHbLIX MO CXMMAEMOCTH B NNAHe OCHOBAHWUI KpeH dbyHAAMEHTa cneayeT NpuHuMmaTh
Kak CymMMy ABYyX cocTaBnstowmx. [epsas coctaBnamoLasn Bbi3bIBAETCA MOMEHTOM, AENCTBYIOLLMM Ha dyHaa-
MEHT, U paccyuTbiBaeTca no dopmyne (1). Bropasa cocraenawLwasn Bbi3biIBAETCA HEPABHOMEPHOCTBLIO 0CaaKU
dyHAaMeHTa 1 ee J0MnyckaeTcs paccynTbIBaTh NO hopmyne

i=(s=sp)/1, @

rae S; U s, — 0cafkn NPOTUBOMOMOXHBLIX TOYEK OCHOBaHMS NOA MOAOLUBOMA (PYHAAMEHTA, BLIMUCIEHHBLIX NO
cdopmynam metoaa MOCIONHOTO CyMMUPOBAHUSA, COTNAcHO MHXEHEPHO-reoNnornyeckum u3bl-
CKaHMSIM ANsi pacYeTHbIX BEPTUKANEN, NPOXOAALLMX YePe3 AAHHbIE TOUKM;
| — paccrosiHue Mexay ToYKamu.
Mpu pacyeTte kpeHa no chopmyne (2) cneayeT BbIGUpaTh TOYKK, AalOLmne ero HaubonbLuee 3Ha4YeHue.
9.2.9 Pacuert cBaliHbix OCHOBaHUI crneayeT BbinonHATh No CM 24.13330, npu 9TOM yCUNUsi B CBasiX He-
06x0aMMO onpefensTb U3 pacdeta CBaWHO-MNUTHOrO (PyHAAMEHTA, YYUTLIBAA (PUUYECKYIO HEMUHERHOCTb
aecopmmpoBaHma chyHaAaMEHTHON NMAUTbI C YY4E€TOM XECTKOCTU CTakaHa pyHaaMeHTa u cTBona Tpybbl B CO-
OTBETCTBMM C 9.3.

9.3 Pacuet KpyrbIX M KOfnbLEeBbIX PYHOAMEHTHbIX NAUT

9.3.1 Mpu pacyete hyHAAMEHTHOIN NNUTbI CrieayeT paccmaTpuBaTb €e COBMECTHYIO paboTy ¢ OCHOBa-
HWEM U BEpPXHWUM CTPOEHUEM. PEKOMEHAYETCA yyuThIBATL 00pa30BaHME TPELUWH, Heynpyrue aedopmavmm
»xeneso6eToHa B NnuTe W Bbi3biIBaEMOE UMM nepepacnpeaeneHue ycunuin. OCHoOBaHUE U BEPXHEE CTPOEHME
JOnNycKaeTcs paccmaTpuBaTh Kak NMUHERHO-ynpyrue Tena. PacyeT npoBOAAT NO ABYM rpynnam npeaenbHbIX
COCTOSIHUI A — MO HECYLLEN CMOCOBHOCTU M NO PacKpbITUIO TpeLmH. [NpedensHas LWMPUHA pacKkpbITUA TPELLUMH
npuHMMaeTca no tabnuue 5.2.

Harpy3ka Ha pyHaameHT oT cTBona Tpybbl (CM. pUCyHOK 9.2) CBOAUTCSA K BEPTMKANbHOW OCEBOW cune
Fio¢ W MOMEHTY M, ., KOTOPbIA BbIMMCHSIOT OTHOCUTENLHO MOAOLLIBLI (hyHAAMEHTA. FOPU3OHTaNbHYIO cuny,
OEeNCTBYIOLLYI0 Ha (DYHAAMEHT, JONYCKAETCA HE YYUTbIBaTb. OTU BO3AEWCTBMA NPUBOAATCA K BEPTUKANbHOW
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Harpyske F, pacnpeaeneHHoi no Konbuy paguycom ry PaBHOMY CPeAHEeMy paauycy HUXHEW 4actu cTBona
TpyObl
F=F4+F, cos, 3)

roe Fg — COCTaBnALaa Harpysku F oT BepTUKanbHOW CUIbl, BblYUCsseMas no opmyne

Fy = Fot [(2717); “
F,, — MakcMmanbHOe 3Ha4YeHne COCTaBnALLEN Harpy3ku F OT MOMEHTA, Bblumcnsemoe no gopmyne
_ 2.
F, = Myt [(mr?); (5)

@ — Yrof1, OTCYUTLIBAEMbIN OT PaaManbHOro CEYEHNs, B NNOCKOCTI KOTOPOro aencTayer M, ;.

/-\ Mot

Ftot

Y I
I
~~ FV
\\
Fg

PucyHok 9.2 — Harpy3aku oT cTBona Tpy6bl

B crniyqae 0HOPOAHOTO B NMIaHe OCHOBAHMS PacqeT (PyHAAMEHTHOM MIUTbI AONYCKAETCA NPOBOAUTL HA
YCTOBHYIO 0CECUMMETPUUHYIO Harpysky F = Fy + F,. Kpome T0ro, He0GX0AMMO Y4UTLIBATL BEC CTakaHa (yH-
JaMeHTa, TPyHTa, Nexallero Ha ct)yH,uameHTHow nnme COGCTBEHHDIN BEC (PyHAAMEHTHON NAUTLI M NpoYne
aHanorMyHble HarpysKku.

MpumMmedaHne — CoBCTBEHHbLIN BEC (DyHAAMEHTHOM MIUTLI OMYCKAETCA HE Y4UTLIBATL NPU NECHaHOM OCHOBaHWUM,
npuHUMaTL ¢ kosdpduumertom 0,5 NPU MUHUCTOM OCHOBaHUM M YYUTLIBATE NOMHOCTLIO, €CNKU (YHAAMEHTHAA NNUTa NEXWUT
Ha OCHOBaHWW, CIOXEHHOM cnabbiMy rPyHTamMu ¢ Mogynem Aedopmauumn E < 5 MIMa, unu onupaeTea Ha caiiHoe OCHOBaHWe.

9.3.2 Oina pbyHAaMEHTHON NAUTbI NPU OCECMMMETPUYHOW Harpy3ke pekoMeHAyeTCsA NPpUHUMAaTh Henu-
HelHble PU3NYECKNE ypaBHEHUS, CBASbIBAOLLME U3rMDAIOLLME MOMEHTbI U KPUBU3HbI:

M, =D, +D,q,aeq,, ©)
M =D, o® +D(pm(p,
rae M.n M(p — paauarnbHbIi U OKPY>KHOW U3rnbaroLme MOMEHTHI;
D, D(p’ D,(p — XKECTKOCTH;
@, W &, — paauanbHas n OKpYxHas KpUBU3HbI.
Mpy AOCTIKEHNM XOTS Obl OHUM U3 MOMEHTOB M, unn M, sHa4enus M., COOTBeTCTBYyIOLLIEro 06pa3oBsa-
HUWIO TPELLUMH, NoNnaraeTcs, Yto an =0 u cuctema ypaBHeHui (6) pacnagaeTcs Ha ABa ypaBHEHUS. 3aBUCUMOCTb
«MOMEHT — KPMBW3HA» ANA 9TOro cryyas rpadmyecku nokasaHa Ha pucyHke 9.3. Ee aHanutudeckoe Bbipa-
JKEHUE OMPEAEnsIoT ypaBHEHUSAMMU U3rnba xene3obeToOHHbIX 3NEeMEHTOB [2], NPMHUMAEMBIX B COOTBETCTBUM C
CIM 63.13330. Mpu 4OCTUXEHUN MOMEHTOM M CBOEro npefensHoro 3Havexua M, uj (/ npuHUMaEeT 3HaveHue r
Unu @) NPeanonaraeTcd, YTo KpUBU3HA & MO)KeT HeorpaHW4eHHo BO3pacTaTtb, TEM CaMbiM MOAenupyeTcs 06-
pasoBaHue NMHERHOro NNAacTUYECKOro LapHMpa, NePneHANKYNAPHOro HanpasneHuio j. NPU3HakoM ncdHepnaHus
HecyLen cnocobHOCTH (PYHAAMEHTHOW NNUTLI SABSETCA TAkOE COCTOSIHME, Koraa paguanbHble U KOnbLeBble
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nracTUYeckne LLapHUPbI CMbIKAOTCA, 0Bpasys 3aMKHyTble obnacTu. [JanbHeillee yBermyeHne Harpysku Ha
(byHAAMEHT B 3TOM CIly4ae BO3MOXHO NULLb 32 CHET CONPOTUBNEHNS OCHOBAHUSI. PasnuyHble cXeMbl NiacTuye-
CKUX LLAPHUPOB, COOTBETCTBYIOLLME NPUHATOMY KPUTEPUIO UCHEPNaHUSI HECYLLIEN CMIOCOBHOCTH, ANS KONbLEBbIX
NMUT NoKasaHbl HA pUCYHKe 9.4. AHANOMMYHbIE CXeMbl MOTYT BbITb COCTABMEHBI ANS KPYTTbIX NIAT.

®

1 — yyacTok paboTbl 63 TpeLyuH;
2 — yyacTok paboThbl ¢ TpeLHamu;

; . PucyHok 9.4 — CxeMbl NMMHERHbIX NnacTUYeckux
3 — y4yacToK, COOTBETCTBYIOLLUI NpefensHon cTaann

LLIapHUPOB NPU UCHepNaHWU HecyLleln cnocobHoCTH
PucyHok 9.3 — 3aBUCUMOCTb « MOMEHT — KPUBU3HA» KOmMbLEBbIX NAUT

9.3.3 lNpu pacdete pyHAAMEHTHOW NAUTLI ONMUPAIOLLMICH HA Hee CTakaH (PyHAameHTa AO0NycKaeTcs Moge-
NMpoBAaTh KOMbLIEBLIM BPYCOM UMM YCEUEHHON KOHMYECKOW 0BO0MOYKON, CTBON TPYObl — GECKOHEYHO ANTMHHON UK-
NUHAPUYECKON Mnn cnaboKoHMYeCcKor 0Bonoykon. Jonyckaerca paccMarpuBartk UX Kak NMHEWHO-yNpyrue Tena.
Yeunusa B3anmogencTana mexxay doyHaaMeHTHON NAWMTON U CTakaHoM (pyHAamMeHTa, CTakaHOM (pyHAaMeEHTa U CTBO-
nom TpyGbl Cneayer onpeaensaTb No NpaBuiiaM CTPOUTENBHON MEXAHUKKU U3 YCIOBUI COBMECTHOCTU AecdhOpMaLIMA.

9.3.4 PacueTHy0 Mogenb OCHOBaHUA AOMYCKAEeTCa NPMHUMATL B BUAE NMMHENHO-YNPYroro Maccuea. Onsa
O HOPOAHOro OCHOBaHUA (cM. 9.2.5) pekoMeHayeTca MoAeNb OCHOBAHUA B BUAE NMUHENHO-YMPYroro cnos no-
CTOAHHOW TOMLLMHbI, NApPaMETPbI KOTOPOro H,, E, v NPUHUMAIOT U3 pacyeTa 0CHOBaHUA Nno AedopMaLnsam B
COOTBETCTBUM € 9.2.3 1 9.2.7. [pu 9TOM JONYCKAETCA HE yUUTLIBaTL 3arnybneHune pyHaameHTa, a Takke CUnbl
TPEHMA U CLUENMNEHNA MeXAy NoAOLWBOW (PYHAAMEHTHOW NAUTbI U OCHOBaHUEM.

Pacuet doyHaameHTHbIX nnuT TPyO BbicoTOM 150 M u Gonee pekoMeHAYETCa NPOBOAUTL C UCTMIONb30Ba-
HUeM ABYX MOAENen OCHOBaHUA. B kayecTBe AONOMHUTENLHONW K MOAENMN B BUAE NIMHENHO-YNPYroro Cros Tos-
LMHOW H, peKkOMeHAYeTCsl UCMONb30BaTh MOAESb C NOCTOSIHHLIM B MylaHe KOI(PPULIMEHTOM NOCTenu (Moaerb
BuHknepa). 3HayeHue koappuymeHTa nocrenu k Bblumcnaerca no popmyne

k = sip, @)
rage s — ocagka oyHaameHTa;
p — cpegHee aaBneHue noj noAowBon dyHAaMeHTa, KOTOpOoe NPUHUMAIOT U3 pacdeTa OCHOBaHWA No
aedopMaunam.

Mpn ncnonb3oBaHWKM ABYX MOAenei OCHOBaHWS apMUMPOBaHue PyHAAMEHTHOW NNKUTbI HA3HAYaKoT No ornba-
IOLLIEN 9MIOP U3rnbatoLLMX MOMEHTOB NnMBOo ornbaroLLelt aNpP apMUPOBAHUS, NOTYYEHHBIX B K&XA0M U3 PaCHETOB.

9.3.5 CpaiiHoe ocHOBaHMe hyHAAMEHTHON NAUTLI AONYCKAeTCa MOAenupoBaTh CUCTEMOW BEPTUKASb-

HBIX YTPYTUX OMOP, XECTKOCTb KaX{0¥ U3 KOTOPLIX C,, ONPEAEISIIOT MO Pe3yrsTaTam pacieTa 0caaku CBanHOro
OCHOBaHUS:

Cp =F,/(ns), ®

rae Fp — BEpPTUKamNbHasa Harpy3ka Ha cBanHoe none;

n — obuee KOMMYECTBO CBAaN;

§ — ocajKka CBanHOro OCHOBAHWS.

Mpu pacnonoxxeHnm cBam MO KOHLUEHTPUHECKUM OKPY>KHOCTSM MOTOHHbIE XECTKOCTU KOHLEHTPUYECKUX
KOMbLEBbLIX YNPYIUX YNOP BbIYUCAAIOT N0 hopmyne

Cy = Coy /(217 ), ©)

rAe r, — paanyc k-i KOHLEHTPUYECKON YNpPYroi onopbl,
Ny, — KOMM4ECTBO CBaW, PACMONOXEHHbIX HA paanyce r;.
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9.3.6 Npu noa3eMHOM BBOAE ra30X0A0B U BO3MOXHOCTU Harpesa (pyHAaMEHTHOMW NNUTLI U CTakaHa qyH-
AameHTa HeoOX0AMMO yuuTbIBaTb TEMNEPATYPHbIE yeunusa B coyHaamenTe B cooteeTcteum ¢ CM 27.13330.

10 MoHONUTHbIE Xerne306eToHHbIEe TPYObI

10.1 MNpoekTupoBaHue xene3obeToHHbIX TPYO cneayeT BbINONHATL C y4eToM TpebosaHuin CM 43.13330,
CI 63.13330 un HacTosLWEero ceoaa npasur.

10.2 CtBon >ene3006eToHHON TPYObl criegyeTr NPOeKTUPOBaTb B BUAE NONOro YCE4YEHHOro KOHyca Unm
yunuHapa nmbo KOMOMHUPOBAHHOW (DOPMbI — B BUAE COYETAHUS YCEHYEHHOTO KOHYCA B HUXXHEN YacTu TpyObl
M UUNUHAPUYECKON BEPXHEN YacTu. 10 BLICOTE CTBON MOXET UMETb NOCTOAHHLIN NMMGO NEPEeMEHHbIN YKNOH
Hapy>XHOW NOBEPXHOCTU U NEPEMEHHYIO TOSILLIMHY CTEHKM.

10.3 NeomeTpuyeckue pasmepbl CTBONA ONPeAEnAIOT NO PaCHETY, a TaKkKe UCX0AA U3 KOHCTPYKTUBHBIX
TpeboBaHUii, apXMTEKTYPHbIX COODPaXKEHUIA 1 BO3MOXHOCTEN 060pya0BaHUS, UCNONb3YeMOro Ans Bo3seae-
HUA TPyObl.

10.4 OTHOLUEHUE BbICOTbI BCErO CTBOMA UMW OTAESNMbHOIMO y4acTka CTBOMA K CBOEMY HWKHEMY Hapyx-
HOMY AMameTpy AOMKHO ObiTb, kKak NpaBuno, He Gonee 20. TONWMHY CTEHKM HA3HAYaIOT NO pacdeTy CTBoOMA
TpyObl, HO He MeHee 200 MM. NepeMeHHbIN YKIOH peKoMeHAYeTCs npuHumaTh ot 0 % BBepxy A0 8 % BHU3Y,
a NOCTOSAHHBIN YKNOH — oT 0 A0 3 %.

10.5 MUHUMArbHbIA AMAMETP YCTbA MO TEXHOMOIMYECKUM YCNOBUAM BO3BeAEHUS TPyObl B nepecTaBHON
onany0bke fomkeH OblTb, KAk NpaBuIo, He MeHee 3,6 M.

10.6 Ona Hecywmx CTBONOB TPyO cneayer NnpuMeHsThb knacc 6eToHa U Mapku NO MOPO30CTOMKOCTU U
BOAOHENPOHULaemMocTu B coorBeTcTBum ¢ CI 43.13330.

10.7 UemeHnTbl ana 6eroHa noabupaior B cooteetcTeum ¢ CIM 28.13330 B 3aBUCUMOCTU OT arpeccus-
HOCTW cpeAabl akcnnyarauuun.

10.8 [N BHYTPEHHUX ra300TBOASLLMX CTBOSMIOB U3 TSHXKENOTO, XXapOCTONKOrO UK SIETKOrO0 KOHCTPYKLMOH-
HOro 6EeTOHa ero XxapakTepUCTUKU MPUHUMAIOT CReAYIOLUMMU:

- Kflacc no npoYHOCTM Ha CxaTue He meHee B15;

- Mapka ro BoAOHEeNnpoHULaeMocTn He meHee W8.

10.9 B kadectBe paboyeli apMmaTypbl PEKOMEHAYETCA NPUMEHSATb rOpsiueKaTaHylo Ctanb nepuoauye-
ckoro npocpuna knaccos A400, A500 u A400C, A500C guametpom ot 10 o 28 MMm. CTep)xHM ANAMETPOM
Gonee 28 MM JONyCKaeTCA MCMOMbL30BaThb AN apMUPOBAHMST Y4ACTKOB, OCNabrneHHbIX NpoemMamMm, a Takke
ANs apMupoBaHna pyHaaMEHTOB.

B kayecTtBe MOHTaXXHOW apMaTypbl U XOMYTOB PEKOMEHJYETCSl UCMONb30BaTb rMaaKylo apmarypy
knacca A240 guamerpom ot 6 40 10 MM.

10.10 ApmupoBaHue CTEHOK CTBONMOB TPyO cneayeT BbINOMHATb ABOWHbIM — C HAPY>KHON U BHYTPEHHEN
CTOPOH.

10.11 MpoueHT apMUPOBaAHUA FTOPU3OHTANbHbIX U BEPTUKANbHbLIX CEYEHMWIt CTBONA Cneayer NpMHUMarhb
B cootsetcTBumM CIM 43.13330. LLar apmaTtypHbIX CTepXXHeW pekoMeHayeTcst npuHumaTe ot 100 ao 200 mm, B
OTAIeNbHbIX CAyYasnx, CBA3aHHbLIX C TEXHONOrUel Bo3seaeHus Tpyb, aonyckaercs war apMarypbl ot 75 4o 350 mm,
HO He Gonee TONWUHbLI CTEHKN CTBONA TPyObl.

10.12 BepTtukanbHaa apMatypa MOXET yCTAHABNUBATLCA IPynnamMmmu ctepXXHen OAHON ANUHbLI (rpynno-
BOE€ apMUPOBAHWE) UIM OTAENbHLIMU CTEPXXHSIMU, pacrnonaraeMbiMu Bpas3oexky (00bIMHOEe apMUPOBAHUE).

10.13 Mpwu aBOKiHOM apMUPOBaHUM (HA HAPY>KHOM U BHYTPEHHEN CTOPOHAX CTEHKU CTBONA TPyObl) CThIKK
NPOTUBONOMOXHLIX FPYNN CTEPXHEN AOMKHbI pacnonaratbC Bpa3oexky.

10.14 Jonyctumyio Temnepatypy NpUMEHEHUs1 apMaTtypbl, BbIGop coctaga 6eToOHa B 3aBUCMMOCTU OT
TeMnepartypbl ero HarpeBa, ANMHY aHKEPOBKM M MEPEnycka CTEpXXHEW apMarypbl, CTbIKyeMbIX BHAXNECTKY,
paccToAHUA MeXay CThIkaMM, a Takke METOAbl pacyeTa Npu Harpese crieqyeT NPUHUMaThL B COOTBETCTBUM C
CIn 27.13330 n CN 63.13330.

10.15 TonwuHy 3aWUTHOIO Cnosi, PacnofioXXeHNe CTbIKOB BEPTUKANBHOW U KONbLEBON apMaTtypsbl, npe-
AenbHYI0 LWMPUHY PacKpbITUA TPELLMH B CTBONE TPyObl crieayeT npuHuMarb B coorseTcTeuu ¢ Cl 43.13330.

10.16 AnA onupaHusi GyTEpPOBKM U KOHCTPYKLIMIA, NOAAEPKUBAIOLLMX BHYTPEHHUE rasooTBOAALLME CTBO-
nbl, cneayeT npeaycMarpuBaTh Xene3obeTOHHbIE KOHCONU C BHYTPEHHEN CTOPOHbI CTBONA TpyObl, KOTOpbIE
00pa3yloTcs 3a CYeT YCTAaHOBKWU BHYTPEHHelN onanybku noj COOTBETCTBYIOLLMM YINIOM Npu 6ETOHUPOBaHUM
creona Tpy6el. BeicoTy KoHconel npuHumatot 1250 unu 2500 mm.

B mecTax pacnonoxxeHus KOHCOMNEN KONbLEBYIO apMaTypy YCTAHABIMBAIOT C MEHbLUUM LIArom, YeM Ha
ocTanbHbIX y4acTkax CTBOMA, B COOTBETCTBUM C pe3ynbrataMu pacieTa BepTUKanbHbIX CEYEHUN.
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10.17 MNpoembl B xene300eTOHHOM CTBONE CrieayeT yCunuBarb NyTem AONOMHUTENbHOrO apMUPOBaHUsE
No KOHTYPY NPOEMOB BEPTUKANbHBIMU, FOPU3OHTaNbHBIMU U HAKIMOHHBIMU CTEPXKHAMU. CyMMapHasa nnowaab
DONONHUTENBHBIX BEPTUKATNbHBIX CTePXXHEN obpamneHusl npoema AorpkHa ObiTb HE MeHee obLen nnowaau
CeYeHUn BEPTUKANbHBIX CTEPXKHEN, Nepepe3aHHbIX NPOeMOoM. 3TO e TpeboBaHue pacnpoCTpaHaeTca Ha 00-
paMneHme npoema ropu3oHTasnbHLIMU CTEPXHSAMM NPU BbICOTE Npoema He 6onee 3 M. AHKEPOBKY AOMNOSHU-
TenbHbIX BEPTUKANbHLIX CTEpXHEN obpamMneHus npoema cneayeT npuHumarh AnuHo ot 50 4o 80 gnameTpos
apmarypbl, ropu3oHTanbHbIX — 80 AMaMeTpoB apMarypebl.

Mpu BbicOTE Npoema 6onee 3 M C BEPXHEN U HWKHEN €ro CTOPOH YCTaHABNUBAIOT AONOMHUTENbLHYIO FO-
PU3OHTanNbLHYIO apMaTypy B KONMUYECTBE, NPUXOASALLEMCA Ha 1/4 BbICOTLI NPOeMa, HO He MeHee YeM Ha 1,5 M.

JononuutenbHylo BepTUKaNbHYIO (rOPU3OHTaNbHYI0) apMaTypy PEKOMEHAYETCA YCTaHaBNMBaTb B 30HE
40 0,15 wMpuHb! (BLICOTLI) NPOEMA OT €ro rpaHu.

B yrnmax npoeMos AONOAHUTENLHO YCTAHABMNMBAIOT HAKIIOHHBLIE CTEPXXHU NOoJA YoM 45°, CyMMapHyio
nnowaab Ce4YEeHMA KOTOPbIX OKONO KaXAOoro yrna cneayer npuHumarb B uHtepsane ot 10 go 15 % nno-
Laan ropu3oHTanbHoOW apmaTtypsl o6pamneHus ¢ 0A4HOW CTOPOHbI npoema. KonuyectBo BepTUkanbHbIX U
FOPU30HTasNbHbIX CTEPXKHEN 06paMneHuns JOMKHO ObITb HE MEHEE YEThIPEX C KaXA0N CTOPOHBI; HAKMOHHbIX
CTEPXKHEN — HE MEHee ABYX B Kaxaom yrny. Cxema o6pamnsiiowero apMMpoBaHusi npoema npuseaeHa Ha
pucyHke 10.1.

2 80d
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1 — nonepeyHoe apMUpoBaHWe (XOMyTbl)
PucyHok 10.1 — ApMupoBaHue npoema J0oNofHUTENBHBIMUA CTEPXHAMMN
10.18 [Ona ynyyeHua aspoagnHaMU4ecKkmx xapakTepucTuk LLOKOMbHOM YacTu TpyObl B 30He BBOAA raso-

XOA0B PeKOMEHAYEeTCS YCTpauBaTh HAKIMOHHLIE NEPEKPLITUS (MAHAYChI), HU3 KOTOPbIX HAXOAUTCS HA OTMETKE
HM3a NpoemMa AN BBOAA rasoxoaa.
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Mpu paboTte TennoBkLIX arperatoB Ha 30MbHOM TOMMMBE PACYET NEPEKPLITUA HEOOXOAUMO BbINOMHATL C
YYETOM Harpysku OT Beca 305bl. B 9TOM crniyyae B NPOEKTHOWM AOKYMEHTauuM HeobXxoaMMo yKasblBaTb 3HaYe-
HUE Harpysku u TOSLLMHY CMOS 30Mbl, HA KOTOPbIE PACCYUTaHO NepekpbITUe. Mpu 3TOM B NEpPeKpbITUM crneayet
nepecmarpusarb ycTpoiicTtea (OyHKepbl) ANS yaaneHus 30Mbl C NOBEPXHOCTU NEPEKPbITUA.

10.19 KpenneHune MeTannokOHCTPYKLUMIA CBETOMOPHLIX NNOLLAA0K, NnoLasok o6cnyxusaHusi, 6ankoHoB
1 NECTHUL, Ha HapPY>KHOW NMOBEPXHOCTU CTBOMA TPyObl PEKOMEHAYETCA OCYLUECTBNATL HA 6onTax npu NOMOLLM
3aKknagHoeix getanen ¢ aobensamu, 3aknagbiBaeMbiX B CTEHKY CTBOMA Npu 6eToHMpoBaHuKU. Ons KpenneHus
3TUX METasnNOKOHCTPYKLUUI AONYyCKAeTCA UCNOMNb30BaTh PACMOPHBLIE U XUMUYECKUE aHKEPbI, paCCYUTaHHbIE Ha
COOTBETCTBYIOLLME HArPy3KkW U AOMYCKAOLLUE AUHAMUYECKUE BO3AENCTBUS.

3aknagHble gertanu B CTBONE TpyObl CreayeT pacnonaraTe B Npeaenax Tena CTBona, He BbICTynasi npu
9TOM 3a rpaHb onanyoku, UCMonbL3yeMoli AnA BO3BEAEHUS CTBONA.

10.20 Ona pacyeTa »ene3o0eTOHHOro CTBONa A0NYCKAETCA UCNONbL30BaHUE PACYETHON CXEMbI B BUAE
3aLLEMIEHHOTO B OCHOBAHUW KOHCOMBHOIO CTEPXKHSA KONbLEBOro cevenuda. OnpegeneHune usrnbaromx mo-
MEHTOB B rOPU30OHTANbHbLIX CEYEHUSIX CTBONA TPyObl cneayeT onpeaensatb No 4edOpMUPOBAHHON CXeMe C
BbIYUCMEHNEM AONONMHUTENBHbIX N3rMbalLLMX MOMEHTOB OT COOCTBEHHOIO BECA, BbI3BAHHbLIX M3rnbom cTeONa
TpyObl OT BO3AEWCTBUA BETPOBOMN UM CENCMUYECKON HArpy3ku, kpeHa pyHaaMeEHTa, OAHOCTOPOHHErO Harpe-
Ba COMHLEM, @ TAKKe C Y4ETOM TEXHOMOTMYECKOK TemMnepaTypsl. [1pu 9TOM cneayer yunTbiBaTbh PUNYECKYIO
HENWHENHOCTL M NOBbILLEHUE Ae(DOPMATUBHOCTM CTBONA TPYObl 3@ CHET TpeLuHOOOPa3oBaHMA 1 NnacTude-
CKMUX CBOWCTB Xene3obeToHa.

10.21 MNpu pacyeTe MOHOMUTHBIX XKeNe306eTOHHbIX TPYO HEOBX0AMMO BbIMONHATL CReAYoLWmMe pacHeTbl:

- adpPOAUHAMUYECKUIA, B pe3ynbTaTe KOTOPOro YTOUHSAIOTCA reOMeTpusi ra3o0TBOAALLErO TPakTa U KOH-
durypaums HecyLlero cTBona;

- TENNOTEXHUYECKUI, KOTOPLIN ONpeaenseT pacnpeseneHdme Temneparyp no TonwmHe CTeHkU TpyObl;

- TOPU3OHTAambHbIX CEYEHMIN HA BO3AENCTBUE BETPA, CENCMUYECKUX BO3ENCTBUI, COBCTBEHHOro Beca
TpyObl M rpagueHTa TemnepaTyp Ans onpeaeneHus TOMNLLMHbI CTEHKU Kene30b6eTOHHOro cTeona Tpyobl U KO-
nuyecTea NPOAONbLHON BEPTUKANBLHOW apMaTypbl N0 BbICOTE TPYObI;

- BEPTUKaNbHbIX CEYEHUI CTEHKU Xene300eTOHHOro CTBomna TpyObl HA BO3AEWCTBUE TemnepaTypbl 4ns
onpeaeneHns He06xoaMMOro KONMYECTBa rOPU3OHTanNbHOW KONbLEBOW apMaTtypbl;

- nporn6oB TpyObl ANA CPAaBHEHUSI UX C JONYCKAEMbIMU NpeaenbHbIMU nNpornbamu, a Takke Ans onpe-
AeneHns AoNoNHNUTENbHbIX M3rnbaloLmMx MOMEHTOB OT COOCTBEHHOIO Beca TpyObl U Ansi NPOBEPKU YCTOMYM-
BOCTU TPYObI.

10.22 PacueT CTBOSIOB MOHOIMUTHbIX >Kene306eTOHHbIX TPYO BbLIMOMHAIOT MO ABYM rpynnamM npeaenbHbIX
coctosaHuii. Mpu 3TOM cneayet yuuTbiBaTh BAUSIHUE TEMMEPAaTypbl HA pacHETHbIe COMpOTUBNEHUA BeToHa,
cTanu, Ha uX MOAyNnu ynpyroctu u apyrue napameTpbl 4ec)OpMUPYEMOCTH xenes3obeToHa B COOTBETCTBUU C
CIM 27.13330.

PacnpepeneHne Temneparypbl Mo TOMLUMHE CTEHKM CTBOMNa TpyObl crnegyeT NpMHMMarTh No Tennoaspo-
AMHAMUYECKMM pacyeTam CTBoMa Ans netHero (no cpeaHel Temneparype Haubonee Xapkoro Mecsiua) U 3um-
Hero (No cpeaHeln Temneparype Haubonee xonoaHOW NATUAHEBKU) PEXXUMOB paGoTbl TPYObI.

10.23 PacueTrHble ceueHus CTBoNa crieayet HasHavarb Yepes kaxable 20—30 M no BbiCOTe CTBONA, U
BECTW pacyeT No NpeABapUTENbHO HA3HAYEHHbIM 3HAYEHUSIM TOJNLLUMH CTEHKM XKEene3obeTOHHOro CTeona u
apmarype Ans ABYXCTOPOHHET0 apMUPOBaHUS MO BCEN BbICOTE TPYObI.

10.24 Pacuet cTtBONna Tpybbl pEKOMEHAYETCS BbINOMHATL C UCNONb30BaHWEM AedOPMALMOHHOW MOAENU
Kene3o0ETOHHOr0 CTEePXKHSA KOMbLIEBOrO MONEPEYHOro ceyeHusi B coorsetcreum ¢ Cl 63.13330 u ¢ yuetom
JONONHUTENBHBLIX TPEOOBAHUI HACTOALLEro CBOAA NPABUIT.

10.25 Mpu pacyeTe ropusoHTanbHbIX CEYEHUI cTBONa Tpyobl (CM. pucyHok 10.2) no aAedopMaLMOHHON
MOJIENKM ypaBHEHUS, CBA3bIBAIOLLME YyCunus U 0600LeHHbIe AedopManun B CEYEHUU, NPUHUMAIOT B BUAE

M =D &+D,3-€5; 10)
N =D,; -+ Dy5-¢, (1)

rae M — usruGaiowmi MOMEHT, onpeaensembiil OTHOCUTENLHO FOPU3OHTANBLHON OCH;
N — BeprukanbHasa cuna, o0ycrnoBneHHast BECOM BbiLLENEXaLUen 4yacTu TpyObl;
£y — OTHOCUTENBLHAsA BEPTUKArbHas AedopmaLna Ha nepecedeHt BbiOpaHHbIX 0cen (B Touke O);
& — KPUBM3HA NPOAONbLHOM OCU B NMOCKOCTU AeUCTBUA u3rubatowero MomeHTa M;
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Dy (i, j =1, 3) — »eCTKOCTHbIE XapakTepUCTUKK, OnpeaensieMbie no opmynam

_ 2 2 -
Dyy= ZAbi “ZhiEp Vpi z«Asj ZgEsr vy (12)

i i
Dyz =X Ay Zpi-Ep Vi + L AG Zgj - Eg Vg (13)

i j
Dy3 = ZAbi "By -V, +2Asj L Eg v (14)

i J
Ay, Zp; — nnowiasb, KOOPAUHATBI LIEHTPA TAXECTU i-ro yqacTka 6eTOHa, Ha KOTOpbLIE YCMOBHO pasbusaeTcs
CeyeHue;
Asj, Zsj — nnowaab, KOOPAUHATLI LIEHTPA TSHXKECTU j-r0 CTEPXKHA apMaTypbl;

p» — MOAYIb YNpyroctn 6eToHa;

— MOAYMb YMPYrocTu apMatypbl;

Vpi — KO3PULMEHT ynpyrocTn G6ETOHA i-ro y4acTka,

— KO9PULMEHT yNpyrocTu j~ro CTEPXKHA apmarypebl.

A

st

s

Op; — HaMpsXeHNe B i-M y4acTke 6eTOHa; Gy, — HanpsXeHUe B j-M CTepXHe apMaTypl

PucyHok 10.2 — PacueTHas cxema ropu3oHTanbHoro ceveHus cteona Tpyoel

3HayeHna KoadpPUUMEHTOB Vsj M Vp; ONPEAENsoT no AuarpaMmam COCTOSHUS apMaTyphbl U GeToHa,
npuHATbIM B CIM 63.13330. Mpu 3TOM 3HA4YE€HUSA HANPSHKEHUI M OTHOCUTENbHBIX Aechopmaumii B 6a30Bbix
TOYKax Auarpamm COCTOSIHUSI ONpPeeNnsAoT C y4ETOM BRMSHUSA TemnepaTypel Harpesa 6eToHa 1 apmaTypel Co-
rmacHo CI27.13330.

Onsa Tpy6 ¢ MOHONUTHOW (hyTepOBKOW NpU pacyeTe cTBona no AedOpMaLMOHHON MOAENU YYUTbIBAIOT
pasnuuyue guarpamm coctosiHua 6eToHa cTeona u 6eToHa yTepoBKH.

10.26 PacueT ropusoHTanbHOro Ce4eHUsi No NPOYHOCTU NPOBOAST U3 ABYX YCNOBUIA:

‘eb,max| < ab,ult’ as,max < Es,ult’ (1 5)

TA€ € max — OTHOCUTENBHAA Aedopmauns Hanbonee cxatoro BONMOkKHa 6eToHa B HOPMAsibHOM CEYeHWM
cTBOna TpyObl OT BHELUHWUX Harpy30K 1 BO3AENCTBUI;

— oTHocuTenbHan aedopmaumsa Haubonee pacTAHYTOr0 CTEPXKHSA apMaTtypbl B HOPMarnbHOM Ceye-
HUKM cTBONA TPYObl OT BHELUHUX HArpy30K U BO3AEHCTBUIA;

€s,max
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€p, it — MPEAENBHOE 3HAYEHNE OTHOCUTENbHONM Aedopmaumun GeToHa npu cxatuu, NPUHUMaemoe Cco-

rnacHo CI 27.13330, ¢ y4yeTom Temneparypel Harpea GeToHa;

€ yt — NPEAEnbHOe 3Ha4eHne OTHOCUTENBbHON AedopmaLmn YANUHEHUS apMaTypbl, NPUHUMaemMoe co-

rnacHo CI127.13330, ¢ yueToM TEMNEPATYPbI €€ Harpeea.

3Ha4eHns KOIPULIMEHTOB vy, AN BCEX YHACTKOB GETOHA B CEYEHMM JOMNYyCKaeTCs onpeaensTb no Ava-
rpamme coctosiHusi 6etoHa ¢ 6a30BbIMU TOYKAMMW, YCTAHOBIIEHHBIMMW NMPU CPEAHEN NO TOMLUMHE CTEHKU TPYObl
TeMneparypbl Harpeea.

Ecnu npu aTom ycnosus (15) He BbIMOMHAIOTCA, TO 3HAYEHNSA KOS(PDULIMEHTOB Vv,; CNELYET YTOUHATL B
3aBMCMMOCTM OT Temrneparypbl Harpesa i-ro yyacrka 6eToHa, NpUHUMaemMon B COOTBETCTBUM C YCTAHOBMEH-
HbIM PACYETOM pacnpegeneHmemM TeMnepaTypbl N0 TOMNLMHE CTEHKM CTBONA TPYObI.

10.27 PacnpeaeneHne Hanpsa)KeHUn B roPU3OHTAaNbHbIX CEYEHUAX U OnpedeneHne KPUBU3HbI PaCHETHbIX
y4acTKOB 4ONYCKAETCA NPOBOAUTL B COOTBETCTBMU C yKa3aHUAMMU, NPUBEAEHHbIMU B [3].

10.28 MocnenoBarenLHOCTb pacyeTa cTeona TpyObl MO NEPBOW rpynne npeAenbHbIX COCTOAHMM 40IKHA
COCTOSITb B CMEAYIOLLEM:

- O BCEX rOPU3OHTArNbHbIX CEYEHUI CTBOMNA, UCXOAA U3 KOHCTPYKTUBHbLIX TpebOoBaHuiA, creayeT 3aga-
BaTb TONLUMHY CTEHKM U KONUYECTBO BEPTUKANBHON apMaTtypbl Ha 1 M ANWHbI OKPY>XHOCTK CTBONA, yCTaHaBNU-
BAEMOW Y HapPY>XHOW WM BHYTPEHHEW rpaHen ceyeHus. B pacyete NpOYHOCTM rOPU3OHTAalbHbLIX CEYEHUI Npu-
HUMAIOT CYMMaPHYIO NNOLWAaAL HAPYXHOWN 1 BHYTPEHHEN apMatypbl Ag + A CO CPEAHWUM PaAuyCoM YCTaHOBKM
r= 0,5(rHap + )

- onpeaenstoT HopMmanbHble cunbl N (0T COBCTBEHHOrO Beca cTBoNna, PyTEPOBKMU, NNOLAAO0K U T. M.)
n narubarowue MOMEHTbl OT CyMMapHON pacyeTHOW BETPOBOW HArpy3ku ¢ y4eTOM €€ AMHAMUYECKOW CO-
cTasnswoweii. B nepsom npubnmwkeHun nsrnbaiowme MOMEHThI onpeaensiot 6e3 yyera BnusHUs nporuda
TpyOhl;

- OMpPeaensloT OTHOCUTENbHbIA 3KCLIEHTPUCUTET NPUIIOXKEHUS HOPMAanbHbLIX CUA1, MO KOTOPOMY onpeae-
NS0T BbIXOASALUME Harpy3ku 3a npeaernsl 4pa CEYeHUs, T. €. CeYEHUe CXKaTo UM UMEET PacTAHYTYIO 30HY;

- NPV HaNU4YUU pacTAHYTOM 30HbI CEYEHUS B HEM ONPEAESNSIOT HaNPSXXeHUS B apmartype, a Takke Hanps-
XeHus B GETOHE CTBONA B CXaTOMN 30HE ceveHus. B 3oHax ocnabneHHbIx npoemMamMm rasoxoaoB HaNpsHKeHUA B
CeyeHusaX CTBONa crieayer onpeaenaTb C y4eTOM 3HAUEHUS 9TUX OCNabneHui;

- ONpefensiioT KPUBU3HY OCU CTBONA TPYObI B KAXKAOM CEYEHMU, NMPpU 3TOM Nporub cTeona TpyObl OT pac-
YETHOro BETpa cneayer CyMMUPOBATh C Npornbamum ot kpeHa pyHAaMEHTa;

- BbIYUCTISIOT [JONONHUTENbHBIAN MOMEHT M, OT JKCLEHTPUYHOIO MPUMOXEHUS] HOPMAnbHbIX CUN
BCrneacTBue nporuba Tpyobi;

- Cy4yeToMm M,qon HaXoAAT CYMMapHbI U3rnbaroLmii MOMEHT AN BTOPOro npubnmkeHus;

- No u3rnbaioLemMy MOMEHTY BTOPOro NpubnumxeHus onpeaensitot KPMBU3HY U NPOrMbbl TPyObl, BbIMKUC-
NAIOT HOBbIN JONONHUTENbLHBIA MOMEHT U, CYMMUPYS €70 C UCXO[IHBIM MOMEHTOM M, NOMy4aloT MOMEHT Tpe-
TbEro npudnumkeHus M;, KOTOpbIiA, Kak NPaBUNO, 10MDKEH OTAMYATLCA OT M, He Gonee yeM Ha 5 % 1 ABNATLCA
OKOHYaTerbHbIM;

- MPUHUMASA OKOHYATENBHOE 3HAYEHME CYMMApPHOro U3rnbaloLLero MOMEHTa, onpeaensiioT HOBbLIE OKOH-
yarenbHble 3HAaYEeHNA IKCLEHTpUcKUTeTa Cy U yrna 3, orpaHNUMBaIOLLIETO CXATYIO0 30HY CEYEHMSA, N BbIMMCTIAIOT
OKOHYaTenbHbIE 3HAYEHUS HANPSHKEHUN B OETOHE U apmarype;

- onpeaensioT HanpsbkeHUs B 6eToHe CXXaToli 30HbI CeYeHUs OT BO3AEWCTBUSA TeMNepaTypbl;

- NPV YCIOBUU, YTO OTHOCUTENbHbIN 9KCLIEHTPUCUTET NPUIOXKEHUA BHELLIHUX CUN HE BLIXOAUT 3a npeae-
nbl AApa CEYEHUs1, HaNPSHDKEHUA B apMaType He YYUTHIBAIOT U ONPeAEnsioT TONbKO CXUMAIOLWME HanpsyKeHUa
B GeToHe.

10.29 MNpu pacyete cTBONa TpyGhbl MO BTOPO rpynne npeaenbHbIX COCTOSHUI pacyeT CEeYEeHUI cneayet
NpoBOAUTb B CrieayloLeM nopsiake:

- ONpeaensiloT KPUBU3HY U OTKNOHEHUS TPYObl, AONOMHUTENLHLIE MOMEHTLI OT Nporuba Tpyoel. 3Tu pac-
YeTbl cneayer BbINOSHATL B TOW XK€ NOCNeA0BaTeNbHOCTM, YTO U pacyeTbl OT pacHETHLIX Harpy3sok. Mpu sTom
K cymMapHbiM nporubam oT HOPMATMBHOIO BETPA U KpeHa dpyHAaMeHTa AOMkKHbI ObiTb A06aBneHbl NPorusobl
cTBona TpyObl OT ero O4HOCTOPOHHErO HarpeBa CONHEYHON paauauuen;

- ONpeaensioT LUMPUHY PacKpPbITUS TOPU3OHTASbHBIX TPELUUH;

- onpeaensoT urnbaloWmn MOMEHT, KOTOPbIN MOXET BOCMPUHATb CEYEHME, U BbIMUCNAIOT 3Ha4YeHue
MOMEHTAa 00pa30BaHUSA TPELLMH.

10.30 Pacuet BepTukarnbHbIX CEYEHUI CrieayeT BbINOHATL HA AEWCTBME TeMNepaTypHOro nepenaga no
TOMLUMHE >Xene3006eTOHHOI CTeHKn B cooTBeTCcTBMU ¢ CIM 27.13330.
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11 C60pHbIe Xene306eTOHHbIe TPYObl

11.1 COopHble xene3006eToHHbIe TPyDObl criegyeT NPOeKTUPOBaTh U3 OTAENbHBLIX LUNMHAPUYECKUX Liapr
3aBOACKOro M3rotoBneHus. HwkHue Lapru cnegyet NnpoekTupoBaTh ¢ 60MbLUel TONLMHON CTEHKU, YEM BEPX-
Hue. Ons conpskeHus uyapr ¢ pasHbiMM AMAMETPaMK U C PA3HOW TONLLMHON CTEHKW CnieflyeT npeaycmarpu-
BaTb NEPEXOAHbIE Lapru.

11.2 FabapuTtbl Lapr cneayer Ha3HayaTb C yY4eToM yao0CcTBa UX TPAHCNOPTUPOBAHUS U MOHTaxa. Ton-
LLMHY HecyLlein ene306eTOHHOM CTeHKU HEOBX0AMMO NPMHUMATL NO PacHeTy, HO He MeHee 100 MMm.

11.3 Pabouylo BepTukanbHy0 apMaTypy Lapr BbIMOMHAIOT B BUAE CBAPHbIX KAPKacoB, KaXabli U3 KOTO-
pbIX COCTOUT U3 ABYX CTEPXKHEW, NPOXOAALLMX NO BCEN BLICOTE LI@Prv U NPUBAPEHHBIX HA KOHLIAX K ONMOPHbLIM
nnacTuHam ans wnunek. FOpM3oHTanbHyI0 apMarypy uapr crieayeT yCTaHaBnuBaTh Y HApPY>KHOW NMOBEPXHOCTU
CTEHKM CTBOIA U 0MNYCKAETCS NPOEKTUPOBATh B BUAE KOMNeEL Unn cnupani. ApMMpoBaHue Lapr 40IkHO ya0B-
nereopsatb TpeboeaHmsam 10.9—10.15.

11.4 OTHOLUEHMWE BbICOTHI BCEr0 CTBOMA MIM €ro OTAENbHOro y4acTka K CBOEMY Hapy>XHOMY Aunamerpy
JorkHo BbiTk He Bonee 20.

11.5 CoeanHeHue uapr mexxgy cobom cneayet OCyLLEeCTBNATb HA BbICOKOMPOYHbIX LINUNbKax u 6onrax.
Ona coeanHUTENbHBIX LWNUMEK CRneayer UCNomnb30BaTh BLICOKONPOYHbIE KOPPO3MOHHO-CTOMKKWE cTanu. Pas-
Mepbl HALL ANS YCTAaHOBKM LUNUMEK CneayeT Ha3Havyarb C YYETOM BO3MOMKHOCTM 3aTSDKKM LUNUAEK rae4HbIMU U
COOPOYHBLIMU KNIOYaMMU.

11.6 Ons Tpy6 BbICOTON A0 30 M cneayer npeaycMaTpuBaTtb He MEHee AeCsATU LUNUAEK Ha CTbIK, AnA
Tpy6 GonbLueii BLICOTbI — HE MeHee 16.

11.7 MNpu Temnepatype 0TBOAUMBIX ra3oB A0 250 °C u ucnonb3oBaHUM B Ka4eCTBE TONSIUBA B TENNOBLIX
arperarax NpUPOAHOro rasa, ManoCEePHUCTLIX YINEH N Ma3yToB ANsl 3rOTOBIIEHNA Lapr peKOMEeHAYeTCA npu-
MEHSTDb >XapoCTOoKne BETOHLI Knacca no NPOYHOCTU He Hke B25 ¢ LuaMOTHLIMK 3an0NHUTENAMMU.

Ons Tpy6, aKkcnnyatupyembix Npu 3TUX TEeMnepaTrypax, HO C UCNONb30BAHUEM BbICOKOCEPHUCTOTO TO-
nnuBa, cneayer NPUMEHATb KapoCTOMKUIA OETOH Knacca He Hwke B25 Ha ocHOBE NUTOro WNakoBoro LWebHs
13 MeTannypruyeckmx LUMakos, LWNAakoBOW NeM3bl, MOPTNAHALEMEHTA U TOHKOMONOTON A06aBku, B KayecTee
KOTOPOW MCMONb3YIOT aHAE3UTOBYIO MYKY WUITM MOSOTYIO LUNIAKOBYIO NEM3Y.

11.8 Mpu Temnepatype akcnnyarauum Tpybbl Boiwe 250 °C, a Takke Npu HanU4YMKM KOHAEHcara cneagyer
npeaycMaTpuBaTb BHYTPEHHIOK (hyTepoBKy ANs 3alMTbl CTBONA TpyObl OT arpeCcCUBHOTO BO3[€CTBUS ra3oB.

11.9 Ons 3awmTel pacTBOpa B CTbIKaxX LAPr, CTLIKOBOYHLIX LUNUNEK W raek, a TaKke AN ynyuylleHus
APXUTEKTYPHOrO 00nuka COOPYXXEHUSI PEKOMEHAYETCSH CThIKM Liapr C HAPY>KHON CTOPOHbI TPyObl 3aKpbiBaThb
AeKopaTUBHbIMU KONbLIEBLIMU 3ALLMTHLIMWU HAaKNaaKaMu LUMPUHON He MeHee 300 MM U3 NMUCTOBOIO aniOMUHUA
UMK U3 OKPAaLLEHHON C ByX CTOPOH NIUCTOBOM CTarsu.

11.10 Ona kpenneHusa Xo40BON NECTHULbI K CTBONY TPYObl A0MKHbI ObITb NPEeAYCMOTPEHDbI 3aKnajHble
aetanu unu gbenu, ycraHaBnuBaeMble B CTEHKY Llapru npu ee 6ETOHMpOBaHUM.

11.11 CBeToOpHYI0 NNOLWAAKY PEeKOMEHAYETCA NPOEKTMPOBaTb M3 3MEMEHTOB, cobuparowmxcs Ha
G6onTtax. [insa ee KpenneHus kK Tpybe cneayet npeiycMaTpuBaTh CTarnbHbIE ONMOPHbIE NMIACTUHbI, KOTOPbIE YCTa-
HaBNMBAIOT BCTbIK BEPXHEN U NpeAnocneaHen Lapr, Nponyckas LWNunbKy B OTBEPCTME ONMOPHON NNACTUHbI.

11.12 Pacyet c6opHbIX TpyO cneayeT BbiNOHATL B COOTBETCTBMM € 10.23 € y4eTOM NOAATNUBOCTM CTbl-
koB uapr [3]. Kpome Toro, npu pacyerax He06X0AMMO pacCMOTPETb PACYETHbIE CUTyaLKU, COOTBETCTBYIOLLME
TPaHCNOPTUPOBAHMIO U MOHTaXY Liapr.

12 KnpnuyHbie TpyObI

12.1 KupnuyHele Tpybbl JONYCKAETCA NPUMEHATL BO BCEX OTPACNSX MPOMBILLIIEHHOCTM NS 0TBOAA Abl-
MOBBIX 2308 C LUMPOKUM AMana3oHOM TEMNEPATYpPbl OTBOAUMbIX ra3os.

12.2 Kupnu4Hele Tpybbl cneayet npoektupoBarb ansi I—V paiioHOB no BETPOBOIA Harpy3ske, apmMupo-
BaHHblE (APMOKUPMUYHbIE) KUPMUYHbIE TPYObI AonyckaeTcs npuMeHaTb B V—VII paiioHax no BETPOBOM Ha-
rpyske B coorsercteumn ¢ Cll 20.13330.

12.3 CtBON TPYObl 4OMKEH COCTOSATL U3 LIOKONSA, COBCTBEHHO CTBOMA W OrONOBKa.

12.4 CTBON KMPNUYHON TPYObI PEKOMEHAYETCA NPOEKTMPOBATbL B BUAE YCEYEHHOTO KOHYCa (LIOKOMb TPy-
Gbl MOXET ObITb LunuMHApuYeckoii chopmbl). HaknoH obpasyioLeit NOBEpxXHOCTU CTBOMa TpyObl K BEPTUKANM
peKkoMeHAYeTCA NPUHUMAaTL NOCTOAHHBLIM, B npegenax ot 0,02 ao 0,04.

12.5 BbICOTY LIOKONSA CneayeT NPUHUMATBL C YYETOM apXMTEKTYPHOTO 0CHOPMNEHUS HAPY>KHOM NOBEPXHOCTU
TpyObl, @ TaKKE B 3aBUCUMOCTU OT pa3mMepoB NOABOASALLMX ra30X0A0B (B Cy4Yae Ha3eMHOTO BBOAA ra30XxoA0B).
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12.6 Llokonb peKOMEHAYEeTCA BbIMOSHATbL UMAMHAPUYECKOH (DOPMbI, KOTOPbIA AOMMKEH 3aKaHYMBATLCSA
CTYNeH4aTblM KapHWU3OM, NPU STOM YTOSLLIEHWE CTEHKMU Ha KaXKAOM W3 PsAO0B NPU YCTPOMNCTBE KapHU3a peko-
MeHAyeTca NnpuHumarth B 1/4 knpnuya.

12.7 Yucno npoemoB B LOKONE AN BBOAA ra30X040B HE AOMKHO ObiTb Gonee Tpex B OHOM CEYEHUM,
npu 3TOM 0CnabneHne KOHCTPYKUMK AOMKHO cOCTaBnATL He Bonee 30 % nnowaau cedeHus.

12.8 YcuneHue ocnabneHHoro cev4eHus HeobxoagMMO MPOBOAWTL 3@ CYET MUISICTP B 30HE MPOEMOB U
apMMpoBaHUA Knaaku.

OTcyTCTBUE CTSXKHBIX KOMeL B 30He ocnabneHus JOmKkHO BbiTb KOMMNEHCMPOBAHO rOPU3OHTaNbLHOI ap-
Marypon, cymMapHas nnowjagb nonepevyHoro CEYEHMs KOTOPON AOMKHA GbITb HE MEHee MnoLaamn nonepey-
HOr0 CEeYEeHNs1 OTCYTCTBYIOLLMX KOMEL.

12.9 Mpoewmbl B knagke creona TpyObl HEOOX0AMMO NepPeKPbIBaTh NONYLUMPKYNbHLIMU apKkamu UMK XKene-
300ETOHHBIMK NepeMblYKkamMu. NPUMEHEHNE NyYKOBbIX apOK HE JOMNyCKaeTCs.

12.10 BbicoTa TpyG gomkHa coctaensTbk He 6onee 100 m; guameTp ycTbsl (N0 DYyTEPOBKE) U3 TEXHONO-
rMYeCKMX YCNOBUIN BO3BEAEHUA TPYObl — HE MeHee 1,2 M.

12.11 TonwwmHy knagku cteH TpyObl cneayeT NPUHUMATL NO pacyeTy, HO He MeHee 1,5 kupnuya. N3mexe-
HWUe TOMLLMHbI CTBOMA BbIMNOMHAIOT YCTYNaMu NyTeM YMEHbLUEHMWA TOMNLLMHBI CTEH Ha MOSIKMPMMYa No BbICOTE.
OTK yCTYMbl UCMONb3YIOT ANS ONMPaHUA yTEPOBKM.

Honyckaerca ncnonb3oearb A5 ONUMpaHusA PyTepoBKU KOHCONMW, 06pa3oBaHHbIe HAaNyCKOM KNnajku He-
CYLLIEro CTBona BHyTpu TpyObl.

BoicoTy y4acTkoB TPyObl C MOCTOSIHHOM TONLUMHOW CTEHKU PEKOMEHAYETCA NPpUHUMaTh He Bonee 12 M.

12.12 Ana BOCNPUATUA pacTArMBaloLLMX TeEMNEpPaTypPHbIX YCUITMIA B BEPTUKASbHBIX CEYEHUAX OT HepaB-
HOMEpPHOro no TONLLMHE Harpeea CTBOMA AbIMOBbLIMU ra3aMy C HApy>HOW CTOPOHbI CTBOMA YCTAHABIMBAIOT
CTSKHbIE KOMbL@ M3 MOSI0COBOM cTanu. CeyeHne U Lar yCTaHOBKM CTSHKHbIX KOneL NPUHMMAIOT B COOTBET-
cteumu ¢ ClM 43.13330.

12.13 Pac4yeT ropn3oHTanbHbIX CEYEHUI N0 HeCyLLel CNOCOBHOCTH, a TaKkKe BEPTUKATbHbIX CEYEHUN HA
TemneparypHble BO34eWCTBUA Cneayet nporoauTb B cooTseTcTBuum ¢ CM 15.13330, CM 43.133330.

12.14 MNpu pacyeTax ropu3oHTanbHbLIX CEYEHUI NO NEPBON rpynne npeaesibHbIX COCTOSHUI U pacyeTax
Ha 0C000€e CoYeTaHme Harpy3ok He JOMYCKAeTCs, YTOObl 9KCEHTPUCUTET NPOAONLHON CUMbl (PABHOAEHCTBY-
I0LLasa NPUNOXEHUS BCEX BO3AEWCTBYIOLMUX HA CTBOM TPyObl HArpy30K B rOPU3OHTANbHOM CE4E€HUM) BbIXOAMUIT
3a npegensl siapa cevyenus Tpyobl. [pu OTCYTCTBUM B CE4YEHUU NPOEMOB PaaUyC sapa CeYeHust TpyObl 7, M,
onpeaenaoT no gopmyne

r =0,125(D2+d2)/D, (16)

rae D — HapyXHblVi AMaMeTp CeYEHUs, M;
d — BHYTPEHHUI AMAMETP CEYEHUS, M.

12.15 B cnyyae HEBO3MOXXHOCTU cobntoaeHus ycnosusa no 12.14 cnegyert MCNonb30BaTb apMOKWPINY-
HYIO KnajKy, B KOTOPOW BepTUKarbHbIe pacTArusaloue yCunuss BOCNPUHMMAIOT apMaTtypHble CTEMKHU, 3a-
NOXEHHbIE BHYTPb KNaaku.

12.16 PacuyeTt ropusoHTanbHbIX CEYEHUI, 0CNabneHHbIX NpoeMamMmu, HeobXoAMMO BbINOMNHATL C YYETOM
M3MEHEHUS MONOXEHUS LIEHTPA TSHDKECTU U (PaKTUHECKUX FEOMETPUYECKUX XapaKTEPUCTUK CeYEeHUs1 TPYObI.

12.17 PacueT BepTUKanbHbIX CEYEHUII HA TEMNEPAaTYPHbIE YCUNUA, Bbi3BaHHbIE NepenajoM TeMnepary-
Pbl MO TOMNLLUMHE CTEHKU CTBONA ANS 3MMHET0 pexuma paboTbl (N0 cpeaHen Temneparype Haubonee XonogHomn
NSATUAHEBKW), CNeAyeT BbINONHATL B cooTBeTcTBumn ¢ CM 43.13330.

12.18 CTskHbIE KOMbLA CReayeT ycTaHaBnuBaTh C NpeaBapuTENbHbIM HAaTSXKEHMEM KOMeEL, C yCUnmeMm
3aTshkkn pasHbiM 50 MIa, KOTopoe creayeT y4uTbiBaTb NPU pacHeTe BEPTUKASbHLIX CEYEHUA.

12.19 Pacuet BepTUKanbHbIX CEY4EHUI apMOKMPNNYHLIX TPYO cneayet npou3BoAUTb C Y4ETOM COBMECT-
HOW paboTbl FOPU3OHTAsNIbLHOW apMaTypbl U CTSHKHBIX KOnew,

12.20 [Ins Knagku CTBONOB KMPNUYHbLIX TPYD cneayet npuMeHATb kepaMmuyeckuin kupnud no FOCT 530
¢ ydyetom TpeboBaHnuit CIM 43.13330.

12.21 ina nogbema Ha Tpyby cneayeT npeaycmaTpuBaTh HapyXHbl€ X0A0BbIE CKOObI U3 KPYIIoK cTanu
aAunametpom ot 20 Ao 30 MM, 3aknaabiBaeMble B knaaky Ha rmy6uHy He meHee 250 mm. Ckobbl cneayeTt ycra-
HaBMNUBaTb C LLArOM No BbicoTe 375 MM B ABa BEPTUKANbHLIX pAaa BPa3texKy C pacCcTOSHUEM MEXAY OCAMU
psagos 300 mm.

12.22 Hecyuue KOHCTPYKLMM Hapy>XHbIX NNOLWAA0K cneayeT NPoeKTUpoBaTh B BUAE KOHCOMNbHbIX 6anok
JABYTaBPOBOIO CEYEHUs1, 3aKnagbliBaeMbliX B KNaaky Ha rnyOuHy He meHee 380 mm. MaHenu HacTUna u orpax-
JeHue NroLaok crneayeT KpenuTb kK 6ankaMm 60NTOBbIMU COEAUHEHUAMMN.
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13 CranbHble TpyObI

13.1 Mpu BbIGOPE CXEMBI YCTPONCTBA U TEOMETPUYECKON POPMbI CTBONMOB CTanbHLIX TPYO crneayer y4u-
ThiBaTb KOSIMYECTBO M YPOBHU NOABOASILLMX rA30X0A0B, a TakkKe Hanmuue:

- LUymMoOrnyLumMTens;

[O0XOEBOWN 3aCIOHKY;
LMBEpPHbIX 3aCMOHOK;

- auBepTopa;

- YCTPOWCTB AnA cOopa, BbIrPy3KU MbINEBbLIX OTHOXEHUI;

- OpYrux TEXHONOrMYeckux yCTponcTB.

13.2 [Ina dnaHueBbIX COEAMHEHUN CneayeT NPUMEHsSITb OONTbl NOBLILLEHHOW NPOYHOCTU BE3 KOHTPO-
TNIMPYEMOrO HaTSHKEHWUS UIMU BLICOKONMPOYHbIE OONThI C HAaTSHKEHUEM Ha 3afaHHoe ycunue. TpeGoBaHusA no
yCTaHoBke 6ontos npuHumator no CI 16.13330. Auamerp 60NTOB pEKOMEHAYETCH NPUHUMATL HE MeHee 16 MM.
PacueTt 6onTOBOr0 COEAMHEHUSI CMEAYET BbIMOMHATL C YYETOM SKCLIEHTPUCUTETA Harpysku, nepesaBaemon
060no4kon. Ons ymeHbLUEHMA TOMLWMHBI (priaHua u CHUXKEHUA KpaeBoro adekTa B 30HE CTbiKa CTEHKM Lap-
M n draHua AOonycKkaeTcs NpoeKTUPOBaTb KOPOTKME BEpTUKanbHble pebpa, paBHOMEPHO PaCMNONOXEHHbIE
no NepumMeTpy U NpUBapeHHbIe K hnaHuy u cTeHke uapru. Konudectso pebep n 60nToB, TONWMHY raHues
onpeaensoT pacyeTom. KOMOMHMPOBAHHbIE COEAUHEHUS, B KOTOPbIX pacyeTHasi Harpyska MOXeT ObiTb BOC-
NPUHATA TOMNLKO NPU OAHOBPEMEHHON paboTe 6ONTOBOrO U CBAPHOIrO COEAMHEHWI, HE AOMYCKAIOTCA.

MpenBapuTenbLHOE HaTSHXEHWE BbICOKOMPOYHbIX GOMTOB CneayeT BbINOMHATbL ANSA NpPeaoTBPaLLeHus
pPacKpbITUSI CTLIKOB NpU n3rnbe TpyObl NoA Harpy3Kom M U3 STUX YCMOBMI OnpeaensiTb 3agaHHOe YCUIue Ha-
TshkeHus 6onToB..

13.3 PacyeTbl KOHCTPYKLUUIA HEOOX0AUMO BbINOMHATL B cooTBeTCTBUM ¢ CM 16.13330 1 CM 20.13330 u3
yCnoBus ynpyroi pabotel Matepuana. PeKOMEHAYETCA BbINOSHATL PACYEThI METOJOM KOHEYHbLIX 9JIEMEHTOB C
npUMEHeHUeM Mogerneii, ONUCbIBaOLLMX pearnbHble reOMETPUYECKUE napameTpbl KOHCTPYKLUA.

13.4 Mpu npoekTupoBaHUn ctanbHbIX TPyd B cooTeeTcTBuU ¢ CIM 16.13330 TpebyeTcs BhINOAHEHWE
crneayoLmnx pac4eToB:

- MO HecyLleli cnocobHOCTY;

- obuwen yCTon4YnBOCTH CTBONA;

- MEeCTHOMW YyCTOWYMBOCTM CTBONA;

- YCTanoCTu 3MEeMEHTOB CTamNbHbIX KOHCTPYKLUUIA;

- aedopmauusam creona.

13.5 PacueT no Hecylleit cnocoBHOCTM cneayeT BbIMOMHATL C LIENbIO NOATBEPXAEHUS OTCYTCTBUS NOTE-
py yCTOWYMBOCTU 0BONOYKK B pesynbrarte AeiCTBUA PaCYHETHLIX Harpy3ok. Heo6xoaAnMO BbINOSHATL NPOBEPKY
060n0YKU HA NPOYHOCTB, @ TAKKEe HA OOLLYIO 1 MECTHYIO YCTOWYUBOCTb.

13.6 PacueTt no gedopmayuam cneayer BuINOAHATL C LENbIO OnpeaerneHns 3Ha4€HUSA ropu3oHTaNIbHOro
nepeMeLLeHusi Bepxa Tpybbl OT AeilcTBMA Harpy3ok. MNpeaensHoe 3Ha4YeHne ropM3OHTANbLHOIO NepeMeLLEeHust
BEpXa OT HOPMAaTUBHOW BETPOBOI Harpy3ku HeoBxoaumo npuHumarth cornacHo CI 43.13330, npu atom ans
KaKA0r0 KOHKPETHOTO COOPY>XEHUS1 AOMKHbI ObITb YYTEHbI Crieayiowme TpeboBaHus:

- TexHonornuyeckue (obecneyeHue ycnoBuii HOPMANbHOM JKCNNyaTauuu NOABLEMHO-TPAHCMNOPTHOIO
000pyA0BaHUS, KOHTPOSIbHO-U3MEPUTENbHBLIX NPUBOPOB U T. 4.);

- KOHCTPYKTUBHbIE (0BecneyeHune uenoCTHOCTU hyTEPOBKU, TENSIOBON U30NSALUN NMPUMBIKAIOLLIMX APYT K
ApYTy 3NeMEHTOB KOHCTPYKLUIA U UX CTLIKOB);

- 3cTeTuKo-ncuxonoruyeckue (obecnevenne GNaroNPUATHLIX BNEYATNIEHWIA OT BHELLHETO BuAa COOpY-
XKEHUA, NPeaOoTBPALLEHUS OLLYLLIEHUS1 OMAaCHOCTK).

MpeaenbHOEe 3HaYeHUe roOpU3OHTANBLHOIO NEepPeMeLLeHUA Mo ICTETUKO-NCMXONOrMyeckoMy TpeboBaHuIo
AOMKHO ObITb YKa3aHO B 3a/1aHUM HA NPOEKTUPOBAHUE.

13.7 Ecnu ycnous akcnnyatauum Tpy6bl TpebyloT Hanuuusi npoema Ans 0TBoAa AbIMOBbIX ra30B, LUMPU-
Ha KOTOPOro NpesbILIAeT 2/3 AuameTpa HecyLuen 060M104KM, AONYCKAETCA YCTAHOBKA OOMbLUEro YMcna MeHb-
LUMX NPOEMOB, KOTOpbI€ B COBOKYIMHOCTU COCTaBAT HEOOX0AMMYIO MoLaab, NPpU 3TOM AOSKHbI ObiTb BbINOSI-
HeHbl TpeGosanus CIM 43.13330.

13.8 Mpoemeb! B Tpybax, He yCUINEHHbIE AONOMHUTENLHBIMU peBpamu XKeCTKOCTH, JOIKHbI ObiTh 3akpy-
rAeHbl No paauycy ¢ MMHMMAarnbHbIM 3HaueHuem 10¢, rae £ — TonwmHa 060NOYKM.

13.9 Kpennexue Tpybbl kK (hyHAaMEHTY OCYLLECTBAAIOT aHKePHbIMM BOnTaMmn, KONMUYECTBO U LWar paccra-
HOBKM KOTOPbIX ONpeaensiioT pacieToM. [lonyckaloTca CnapeHHbIe aHkepHble 60MTbl. BapmaHTbl KOHCTPYKTUBHO-
ro UCNOSIHEHWS ONOPHON YACTH CTarbHLIX TPYO CneayeT NPMHUMAaTh B COOTBETCTBUM C pucyHkamu 13.1—13.3.
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PncyHok 13.1 — OnopHas nnuTa

PucyHok 13.2 — OnopHas nnuTa ¢ nogkpennsowmmMmu pebpamu

PucyHok 13.3 — OnopHas nnuTa ¢ NoAkpennsiowumn pebpamu U BepxXHeil ropusoHTarnbHoi NnuToi (Tpasepca)

13.10 Beibop MaTepuanoB aneMeHTOB KOHCTPYKUMIA CTanbHbIX TPYD crieqyeT OCyLLECTBNATL B COOTBET-
ctBuu ¢ CIM 43.13330, CM 16.13330 1 CM 28.13330.

Mpu Temnepatype Ha NOBEPXHOCTW MeTara creona Tpybbl Huke 200 °C criegyeT UCNONb30BaTh yrre-
pPOAUCTbIE UMW HU3KONErMPOBAHHBIE CTanu; Npu Temneparype Ha nosepxHocTu Mmetanna ot 200 go 400 °C
BKITIOYATENBHO — HU3KONErMpoBaHHble CTanu; Npu Temneparype Ha NoBEepxXHOCTU MeTanna cebiwe 400 °C
cneayer UCnonb30BaTb KOPPO3UOHHO-CTONKWUE W XKapocTolikue ctanu. MNpu BbICOKOM COAEPXaHWUM arpeccuBs-
HbIX COCTaBNSIOLLUX B OTBOAUMbIX ra3aX HE3aBUCUMO OT MX TEMNEPATYPbl U OCOBEHHO B CRYYanX BO3MOXHOIO
obpa3oBaHua KOHAEHCAaTa crieayeT UCNosb30BaTh KOPPO3UOHHO-CTOWKUE CTarnm.
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0ns Tpy6 1 rasooTBOASALLMX CTBONOB CMEAYET NPUMEHATbL MapKu CTanu No Ha3Ha4YeHuo B 3aBUCUMOCTH
OT COCTaBa OTXOAALLUMUX ra3oB, B OCHOBHOM ayCTEHUTHOro knacca s coorserctauu ¢ CI 28.13330.

MpumeHsTb ctanb Mmapku 10XHAM Tuna «kopten» (cm. FTOCT 19281) gonyckaercs TONbKO B YCNOBUAX
cnaboarpeccuBHON cpeabl MPW KOHLEHTPALMK ra30B HE BbILE rPynnbl «A» A5 HAPYXKHBIX HECYLLIMX KapKacoB.

Mpu HasHavyeHun cTanu Ans KOHCTpykuui Tpy® Cnegyer yuuTbiBaTb FPynnbl KOHCTPYKLMIA COrMacHo
CI 16.13330.2017 (npunoxexue B):

- ans Tpy6 knacca KC-3 (NOBbILLEHHbIN YPOBEHb OTBETCTBEHHOCTU) CTalbHbIE 0B0N0OYKU TPYD, Hapyx-
Hble pebpa >ecTKOCTU, chriaHLbl U SNIeMEHTbI ONOPHbIX Y3MOB NPMHUMALOT Mo rpynne 1, rasooTsoAsLUe CTBO-
Nbl, BHYTPEHHNE OMOPHLIE SNEMEHTLI U pebpa XeCcTKOCTM — MO rpynne 2, NeCTHUUbI, NNOWAAKA U NpoYne
BCMOMOraTenbHble KOHCTPYKUMKU — no rpynne 3;

- ana Tpyb knacca KC-2 (HopmanbHbI YPOBEHb OTBETCTBEHHOCTU) CTanbHble 060M0Ykn TpyB, Hapy-
Hble pebpa >ecTKOCTH, priaHLbl U SNIEMEHTbI ONOPHbIX Y3MOB NPUHUMALOT MO rpynne 1, ra3o0TBOAsLLME CTBO-
Mbl, BHYTPEHHME OMOPHbIE 3NEMEHTbI U pebpa XeCTKOCTM — MO rpynne 3, NecTHUUbI, NNOWAaaku U npoyne
BCMOMOrartesbHble KOHCTPYKLMKU — no rpynne 4.

He pekomeHayeTcs MCnosb3oBaTb KOPPO3MOHHO-CTOWKYIO CTanb MapTEHCUTHOTO U (hePPUTHONO KNaccos
(B TOM 4uCrne U C BLICOKUM codepxkaHnemMm monudaeHa) B Tpybax, OTBOASALLMX AbIMOBbIE ra3bl OT 0bopyaoBa-
HWA, paboTaroLLero Ha cepocogepxallemM TONMMBE B YCIOBUSAX CPEAHEN UAN BbICOKOW CTENEHU arpeCCUBHOIO
BO3[ENCTBUA, Koraa TeMneparypa noBepxHoCT1, CONpUKacaloLwencs ¢ OTXOAALLMMU ra3amu, HUXKE BbIYUCTEH-
HOW KUCINOTHOM TOYKM pockl 10 °C B cOOTBETCTBMM C Tabnuuei 13.1.

Tabnunya 13.1 — CTeneHb arpecCUBHOMO BO3AEiCTBUSA

CTteneHb arpeccmsHoro BOSAeVICTBI/IFl Yacebl JKcnnyaTauum B rog
Hu3akaa <25
CpegHsas 25—100
Bbicokas >100

MpumeyvaHuna

1 Yacsl skcnnyatayuu encTuTeNbHBI Npu cogepxaHnn SOz paBHOM 15 %e. Mpu pasHom coaepxkaHun SO vacel
aKcnnyaTaluu obpaTHO NponopLmoHanbkHel coaepxanunio SO5. Korna conepxatue SO HEM3BECTHO, 0MycKaeTes Npu-
HUMaTb ero MUHUManbHoe cogepxarue, gocturatowee 2 % ot copepxanust SO, B OTXOAALLMX rasax.

2 lMpwu pacyeTe YacoB aKCMyaTaLuun, B TE4EHUE KOTOpbIX Tpyba MCMbITEIBAET CTENEHD arpeECCUBHOMO BO3J,EACTBUS,
CreAyeT y4uThLIBaTh BpEMS Ha4ana u okoH4aHWs paboTbl, Korga TeMneparypa OTXOAALMUX ra30B HWKE KUCTIOTHON TOYKM
pockl.

3 HeobxoanMo y4uTbIBaTb, YTO HeBonblUME YHacTKM MOTYT NOABEPrHYTLCA MECTHOMY OXJaX[eHUIoO U oKasaTbCes
noj BNUAHWEM NOKannU3oBaHHOA KNCNOTHOW KOppo3un. MecTHoe oxnaxaeHue MOXeT BOSHUKHYTL BCNEACTBUE:

- MOACOCOB BO3AYXa;

- oxnaxgeHus pebpa dnaHua, UHTEPLIENTOPOB U APYroii apMaTypsl;

- OXNax[eHns Yepes ornopHble TOUKH;

- 06paTHON TAM y BepLUUHBLI TPYObI.

4 CnefyeT y4MTbIBaATb, YTO NPUCYTCTBUE XITOPUA 0B U (PTOPUAOB B KOHAEHCATE OTPaboTaHHOIO ra3a MOXET 3Hauu-
TenbHO YCUNUTL Koppo3uio. [JonyckaeTcs NpMHUMaTh YpOBEHb arpecCMBHOMO BO3AEWCTBUA HU3KUM MPU YCITOBUM, YTO
KoHUeHTpaums HCI < 30 mMr/m3 unn HF < 5 Mr/m3, a Bpems paboTel Npu TeMnepaType HUXe KACIIOTHOW TOUKW poChl He
npesbiwaeT 25 4 B rog.

5 HesaBucuMMo OT TeMnepaTyphbl CTeNeHb arpeCCMBHOIO BO3AENCTBUS CUMTAETCH BLICOKOW, €CMN KOHLeHTpaLms
ranoreHos BblLLE:

- 300 mr/m3 npu 20 °C 1 aaBnenunn B 0,1 MMa (1 6ap) — Ans dpTopuaa BOAOPOAA;

- 1300 mr/m3 npu 20 °C 1 gaenexum B 0,1 MlMa (1 6ap) — ANs sNeMeHTapHOro XIopa;

- 1300 mr/m3 npu 20 °C 1 paenexun B 0,1 MIa (1 6ap) — Ans xnopuaa Bofopoaa.

6 CrefyeT cuuTaTh, YTO YCIOBUS HACBILLEHHBIX UITM KOHAEHCUPYIOLLMXCS [ bIMOBLIX rA30B CUCTEMBI Aecynbdypu-
3auumn Bcerga co3farT BbICOKYIO CTENEHb arpeCcCUBHOMO BO3feNCTBUS.

13.11 MMpun TemnepaType CTEHKU CTBOMNA HMWxe 65 °C U KOHLEHTpaALUKN KOHAEHCUPYEMOW U3 OTBOANUMbIX
rasoB CEPHOW KUCIOThI C KOHLIEHTpaLMENR 5 % pekoMeHayeTcsl UCMNONb30BaTh KOPPO3UOHHO-CTOMKYIO CTasnb C
BbICOKUM COAepxaHmem monubaeHa. Cnegyert yuuTbiBaTh, YTO Nog0OHbIE YCNOBUS, Kak NpaBuno, Habnoaa-
I0TCA Y BEPLUMHBI (HA BbICOTE, paBHOW TPEM AnameTpam) TpyObl, KOTOpas OTBOAUT CepocoaepXKalume AbiMO-
Bbl€ rasbl.
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MpuMeYaHne — Hanmuuve rasoouUCTKU UMK MPUCYTCTBUE XITOPUAOB B KOHAEHCATE 3HAYNTENBHO YBETMYMBaOT
CKOPOCTb KOPPO3WH, U3-3a YEro UCTonb30BaHWe Nogo6HON KOPPO3UOHHO-CTONKON CTanu HellenecooBpasHo.

13.12 He ponyckaercsa MCNONb30BaTb KOPPO3UOHHO-CTOMKYIO CTanb MapTEHCUTHOTO U DeEpPPUTHOrO
KnaccoB Mpu KOHTAKTE C OTXOAALMMM rasamu, CoaepKaLLMMm LLEMOUHN.

13.13 CrieayeT yunTbiBaTh, YTO NPU KOHTaKTE C OTXOAALMMU rasaMu Npu NEPEeMEeHHON KoHAeHcauum
S0,/SO; (HO He HCL) Hu3konernposaHHas cranb ¢ cogepxaHuem megu Gonee ycrondmea K KOpposuu no
CPaBHEHUIO C YrnepoanucTon.

13.14 He gonyckaeTtcsi UCroNb30BaHWE HU3KONErMPOBaHHOW CTanu ¢ COAEpKaHneM Meau ans atmocdep-
HbIX YCNOBWIi 9KCNnyaTaumn B NpubpexHon MOPCKOIi 30He, a Takke NioGoii Apyroi xnopuacoaepalei cpeabl.

13.15 CTbIkn 31eMEHTOB U3 KOPPO3IMOHHO-CTOMKON CTanu C ANeMeHTaMmu U3 yrnepoancTon Unm Hu3Kone-
TMPOBAHHON CTanu CneayeT BbIMOMHATL HA 6onTax C NPUMEHEHWEM U30NMPYIOLLMX NPOKNaAoK. BeinonHeHwe
CBapHbIX COEANHEHUIN AaHHbIX CTanew OCYLLEeCTBSAETCA N0 YCTAHOBIEHHOW ANSl 3TOr0 TEXHOOMMKU CBapKW U
cneuumanbHbIMU 3NeKTpoAamMmn UM CBapOYHON NPOBOOKOMN.

13.16 TonwumHy cTeHkn oB0onoYKM HecyLlero cTeona Tpyobl onpeaensiioT pacyetom. MuHumansHas Ton-
LLMHA HecyLuei 060nN0oYKM cTansHOW TPYObl U3 yrnepoaucTon cTanu AomkHa COCTaBnATy 5 MM 6e3 yyera npu-
nycka Ha KOppos3Muio.

Mpunyck Ha KOPPO3UIO CreayeT NPUHUMATB Kak CyMMY BHELLHUX U BHYTPEHHUX MPUNYCKOB, ONpeaenseMbiX
no Tabnuuam 13.2 1 13.3. OBLwmii npunyck Heo6xoauMO NPUBaBUTL K TONLLMHE 0BOSOHKU, NPUHSATON NO pesyrib-
Taram pac4eToB. [TpUnyck Ha KOPPO3UIO Ha BCEX OTKPbIThIX MOBEPXHOCTAX AOSKHbI UMETh KakK BHYTPEHHWE, Tak
1 BHewHne donaduel. Mpunyckn, npuseaeHHsble B Tabnuuax 13.2 n 13.3, paccunTaHbl Ha 20 net cpoka cnyxobl
TpyObI. [Ina Gonee Aonrux CpokoB Cry>0Obl NPUNYCKN Ha KOPPO3UIO CNEAYET NPONOPLUOHANbLHO YBENUUMBATD.

[nsa BpeMeHHbIX TPy CPOKOM CryxObl 10 OAHOMO roAa AOMNYCKAETCs 3HAYEHUSI BHELUHUX U BHYTPEHHUX
MPUMYCKOB NPUHUMATbL PaBHbIMW HYIO, 38 UCKIIIOYEHWEM YCIOBMIA C BbICOKOW CTENEeHbI0 arpeCCUBHOTO BO3-
JeNcTBUs, KOrga BHYTPEHHWIA NPUNYCK CReayeT NPpUHMMaTh paBHbIM 3 MM.

[ins camoHecyLmx Tpy® CO CTanbHbIMWU BHYTPEHHUMM ra300TBOASILLIMMU CTBONIAMU BHYTPEHHUIN NPUNYCK
Ha KOppOo3uIo creayeT NPUHUMaTh TOMbKO ANS ra3ooTBOAALLMX CTBOSIOB.

Tabnuya 13.2 — BHeLHWA NpUnNyck Ha KOppo3uto

HaumMeHoBaHWe nokasatens BHeLLHWIA NPUNYCK Ha KOPPO3UIo, MM
OkpalleHHas yrrepogucTas crarbs 0
OkpalleHHas yrnepogucTas ctanb nog u3onsuyuen 1
YrnepogucTas cranb 6e3 NoKpbITMS 3
Crarnb «KopTeH» Wnu aHanorudHasi 6e3 noKpbITUS 1
Koppo3noHHo-cTolikas cTanb 6e3 NoKpbITUS 0
MpumMeyaHne — BHELIHWI MpUNycK Ha KOPPO3WIO yKa3aH st HearpeccuBHoW W cnaboarpeccuBHOR OKpyXa-

tolLieit cpepbl. Korga Tpy6a HaxogMTCsa B arpeccuBHOIM cpeae, co3AaHHOM NPOMBILLNEHHBIM 3arpasHeHneM, CoceHUMU
Tpy6amu unu HenocpencTBEHHON BMN30CTLIO K MOPIO, CNIEAYET YBENUUNTL NPUMYCK Ha KOPPO3UHO.

Tabnuuya 13.3 — BHYTpeHHUI NpUNycK Ha KOPPO3Mto (TONBKO ANS YrNepoAUCTOR cTanu)

TemnepaTypa MeTanna npu CTeneHb arpeccusHoro .
KOHTaKkTe ¢ oTpaboTaHHbLIM rasoMm, °C BO3AEWCTBUA BHyTpeHHUiA MpUmyck Ha kopposuio
Huakas Hegonyctum™: 2
1),2)
<65 CpeaHss HeponycTum
HegonycTtum, cnegyeT ucrnonb3oBaTs
Beicokas Apyroi Matepuan?
Huakas 2 Mm3)
4)
65—345 CpegHss 4 MM
HegonycTtum, cnegyeT Ucrnonb3oBaTs
Beicokas Apyroit matepuan®
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OkoHYaHue mabnuupi 13.3

TemnepaTypa meTanna npu CTeneHb arpeccuBHoro BHYTPEHHWI APUAYCK Ha KOPPO3MIO
KOHTaKTe ¢ 0TpaBoTaHHbIM rasom, °C BO3ENCTBMA yTpP puny PP
Huskas 1 MM
> 345 CpegHsan 2 MM
Bbicokast Heponyctum, cnegyet ucnonb3oBatb
Apyron matepuan

) CreneHb arpeccuBHOro BosAeiicTBUS BCeraa BbICOKas.

2 HeobxoaMMO NpefycMaTpUBaTh 3alLuTy NOBEPXHOCTU TPYBbl UNN hyTepOBKM, COMPUKACAIOLLEHCA C NOTOKOM
rasa, Hanpumep NocpeACcTBOM NMakupoBaHNS COOTBETCTBYIOUM CNMABOM C BLICOKUM cofilepXXaHUeM HUKENS, TUTAHOM
Unn NCcnonb3ys noaxofsiliee opraHnyeckoe NokpbiTue. JlonyckaeTca UCNonb3oBaTk KOPPO3UMOHHO-CTOWKYIO CTasnb C Bbl-
COKUM cofiepxaHnem mMonubeHa ¢ NpuryckoM Ha KOppo3uto 3 MM Ha cpok cnyx6bl 20 NeT Npu ycroBum, YTO KOHUEH-
TpaLMs KUCTIOTI B KOHAEHcaTe HKke 5 %, a KoHUeHTpaums xnopuaa He npesbiwaeT 30 Mr/M3, B npeienax ykasaHHOro
TeMnepaTypHOro fuanasoHa.

) CneayeT yunTbiBaTb, YTO MPW HU3KOW CTENEHW arpeccUBHOTO BO3AEHCTBUA CTarlb «KOPTEH» (aHanor cran
10XHAM no MOCT 19281) HeckonbKO NPEBOCXOAUT YrNEepPOAUCTYIO CTalb B NNaHe YCTOWUMBOCTUA K KOPPO3WUM, B OCO-
6EHHOCTM NP NepUogNYECKOM UM KpaTKOBpEMEeHHOM (HanpuMep, Npu perynsapHbIX ocTaHoBKax B paboTe) KOHTaKTe ¢
KoHAeHcupytollen SO,/SO4.

CriepyeT y4nTbIBaTh, 4TO B MOA0OHON cpefe KOPPO3UOHHO-CTOMKasA CTainlb MapTeHCUMTHOIO U (peppUTHOIO Kac-
COB (B TOM 4UCre U KOPPO3NOHHO-CTONKAA CTanb C BbICOKUM cogepxaHueM MonubaeHa) He3HauMTENbLHO NPEBOCXOAUT
YrmepoaunCTYIo B NiaHe YyCTONYMBOCTU K KOPPO3UM, NO3TOMY MCNONb3oBaHWe ee HeuenecoobpasHo. [ins yrnepoaucToi
CTanu, ucnonb3yemoi B Tpybax B yCIIOBUSAX BbICOKON XUMUYECKON Harpyskn, HeobxoanuMo npegycMarpuBaTb COOTBET-
CTBYIOLLEE 3aLLUTHOE NOKPLITHE.

MpumeyaHuns

1 Ans yrmepoaucToii ctany 6e3 NoKpbuITUA NPUMNYCK HA KOPPO3UIO CNeayeT HasHavaTb B 3aBUCMMOCTU OT arpec-
CMBHOCTU cpefibl, CKOPOCTWN KOPPO3UU U 3a4aHHOMO B 3aflaHNU Ha NPOEKTUPOBAHUW CpPOKa IKCNNyaTaLun, ucxoas u3
criefytoLero: cCKopocTb koppo3un B cnaboarpeccusHoii cpege — 10—50 Mkm/roa, B cpefHearpeccuBHol cpege —
50—500 Mkm/rog.

2 CTeneHb arpeccMBHOCTU cpefbl M TpeboBaHusi K MaTepuarnam Tpyb crnefyeTt yuuThiBaTh B COOTBETCTBUM C Tpe-
6oBaHuAMM CIM 28.13330.

13.17 CtanbHble TPYObl C OTTSXKKaMK cneayeTr NpoeKTUpoBaTh C yueTom TpeboBanuin CIl 43.13330.

13.18 OTTAXKM B NNaHe cregyeT pacnonararb paBHOMEPHO, C yrnamu mexxay Humu 120° (npu Tpex oT-
TsXKKax B nnaHe) n 90° (npu YeTbipex oTTskKax). [JonyckaeTcs OTKIMOHEHUE OT yKa3aHHbIX YINOB B npegenax
1 15°. Yrnbl HaKNOHa K BEPTUKAMM OTTSXKEK OAHOTO ipyca AOSDKHbI ObiTb OANMHAKOBLI; 4ONYCTMMOE pacxoXae-
Hue — B npegenax 10 %.

13.19 Mpn NPOEKTUPOBAHUM CTanbHbIX TPYD C OTTSXKKAMM OTTSDKKM AOMKHbI ObITh NPEAYCMOTPEHbI U3
KPyrnow ctanu, COCTOSILLME U3 OTAENbHbIX 3BEHbEB UMW LIENUKOBbIE U3 CTaNbHbIX KAHATOB.

MpUMEHSIIOT CTarnbHbIE KaHaTbl ABOMHON CBMBKM C METANMNUYECKUM CEPAECYHUKOM U3 OLIMHKOBAHHBIX
NPOBOSOK.

CeuyeHne pacTshkeKk OnpeaensitoT pacdeToM, Npu 3TOM KO3pULIMEHT yCnoBuii paboTel cneayer npu-
HUMaTb paBHbIM 0,9.

13.20 B MecTax KpenneHusa oTTSKeK K cTBony TpyObl HEOOX0AMMO YCTPOMCTBO YCUNEHHBIX KOMbLEBbIX
nosico (pebep). BHU3Y OTTsDKKM CneayeT KPenuTb K crnelmanbHbiM aHKepHbIM pyHOAaMeHTaM, BEPX KOTOPbIX
peKoMeHAyeTCs pacnonararb Bbille NAaHUPOBOYHON OTMETKM Ha 0,5 M.

Jonyckaetcs KpenneHue OTTSDKEK K HECYLLIMM KOHCTPYKLMAM 34aHUIA U COOPYXKEHWUI NPU YCNOBUU, YTO
3TN KOHCTPYKUMUM ByayT paccumTaHbl Ha A0NOMNHUTENbHbIE BO3AENCTBUA HArpy3o0K.

13.21 B HMXKHUX 30HAX OTTSHKEK, B MECTax, AOCTYMHbIX ANA NepcoHana, ycraHaBnuBatoT cneunanbHble
YCTPOWNCTBA ANS PErYNIMPOBAHUSA HATSXKEHUS OTTSHKEK (Tanpenbl).

MOHTa)HbIE€ YCUINUSA HATSHKEHUS OTTSDKEK OMNPEAENnsOT PACHETOM W YKa3bIBAKOT B NPOEKTHO 1 pabouen
OOKYMEHTauuM ansa pasHoix Temnepartyp (muHyc 40 °C; 0 °C; nnwoc 40 °C). HepaBHOMEPHOCTb HaTSHKEHUA
OTTSXKEK OAHOro Apyca He AomkHa npesbiwath 10 %, OTKNOHEHUA HATAXEHUS! OT NPOEKTHbIX 3HAYEHUA He
OOJDKHO npeBbiwaTth 8 %.

13.22 OAns raweHust pe3oHaHCHbIX konebaHuin cteona TpyObl B BETPOBOM NOTOKE MCMOMb3YIOT AUHAMMU-
YeCKMe UMK CTauMoHapHble aspoanHammyeckne racutenu konebaHui.
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B kauectBe aspoanHaMu4ecknx racutenei konebaHun NPUMEHSIoT:

- npu gnameTpe uunuaapa meHee 0,7 M HaBMBKY TPex Unu YeTbipex NpyTkos amametpom 0,005 auame-
Tpa yunuHapa nog yrnom ot 9 Ao 12 °C k o6pasyioLein umnuuapa, koadduuueHT noboBoro CoNpoTUBNEHUS
C, NMpW 3aKPU3NCHBLIX Yncnax PeiHonbaca (Re > 0,4 10%) ysenuuusaetca 0 40 % (auameTp UMNUHAPA NpU-
HuMaetcs 6e3 NpyTKoB);

- BEpTUKamnbHbIe UnNu cnupanesuaHble pebpa «UHTEpUENTOPbI» (TPU napannenbHble cnupanu ¢ Lwa-
roM OT Tpex A0 NATU AUaMETPOB LUMNUHAPA); pekoMeHayeMas BbicoTa pebep B paauanbHOM HanpaBneHun
0,05—0,12 pnamerpa LUMNUHAPA UK BEPXHETO AnaMeTpa YCEe4eHHOro KoHyca; koadpduumeHt noGoBoro co-
NpOTUBMEHUSA C, NPU 3aKPU3UCHBLIX Yncnax Pernonbaca (Re > 10%) npunumaercs npu BoicoTe pebpa
0,05 anametpa uunuuapa — 1,4, a npu BeicoTe pedpa 0,12 gnamerpa uununapa — 1,5 (auamerp umnuHapa
npuHumaetcsa 6e3 pebep), TonwmHa — ot 2 4o 3 Mmm. JlonyckaeTca Cnupanu U3rotaBnuBath U3 OTAENbHLIX
NMacTuH, He CTbIKYyEMbIX MeXay COOON.

BoicoTta pasmeLueHns aetanen aspoguHamuyeckoro gemnduposaHun cocraensiet 0,25—0,40 BbICOTbI
TpyObl OT Bepxa TpyObl.

14 Tpy6bl U3 NONUMEPHbIX KOMMNO3UTOB

14.1 TpyObl U3 NOAMMEPHBIX KOMNO3UTOB BBMAY KOHCTPYKTMBHbLIX OCODEHHOCTEN M MPOYHOCTU CaMUX
Marepuanos MOMyT ObITb CAMOHECYLLMMU, C OTTSHXKKAMN NUBO YCTAHOBNEHHLIMU B NOAAEPKUBAIOLLMUX KOH-
CTPYKUMAX.

14.2 TpyObl, yCTAHOBMNEHHbIE BHYTPU XENEe300€TOHHbLIX, KUPMUYHbLIX UMM METarNMYecKux CTBOJIOB, a
TaKke B HECYLUMUX KapKacax, crneayer paccMaTpuBaTbh Kak YacTb 3aLUMTHON CUCTEMBI ANs 3alUUTbl HECYLLMX
KOHCTPYKLUMI OT arpeccMBHON cpeabl U TeEMNepaTypHbIX BO3AencTenin. B aTom cnyyae Tpybbl paccmarpuBaior
KaK rasooTBoAsLLME CTBOSIbI, U UX NPOEKTUPOBAHNE BbINOMHAIOT B COOTBETCTBUMU C 16.2.

14.3 MaBHbIMU KpUTEPUAMU NPY BbIOOpPE MaTepranos SBNAIOTCA:

- NPOYHOCTHLIE N AePOPMALMUOHHBIE XapaKTEPUCTUKN MATEPUAnOB;

- CTOMKOCTb K TEMNEepaTypHOMY BO3AEIWCTBUIO OTBOAUMBIX ra3os;

- CTOMKOCTb CTBONA TPyObl UMK ra300TBOASALLETO CTBONA K BO3AENCTBUIO arPeCCUBHBIX KOMMOHEHTOB OT-
BOAWMBIX ra3oB (B COOTBETCTBMU C PEXXUMOM pPaboThl TPYyObI).

14.4 Mpu BbIGOPE NONMMMEPHBIX KOMMO3UTOB KOHCTPYKLIUM 3aLUUTHON CUCTEMbI NO YCNOBUAM 3KCNnyaTa-
LUK CTBOMA: MO TEMMEpPAType, arpeCCUBHOCTU OTBOAUMLIX ra30B, YCMOBUSAM YCTOWYUBOCTM KO BCEM npeano-
naraemMbIM MEXaHU4YECKUM, TEPMUYECKUM U XUMUYECKUM BO3AENCTBUSIM B TEYEHUE 3aNNIaHUPOBAHHOTO CPOKa
cnyx0bl cneayeT pykoBoacTBoBaTbcs CI 43.13330.

CTeHKa aneMeHTOB TpyObl (ra300TBOASALLENO CTBOMA) MOXET COCTOATb U3 CNeAYIOLUX CNOEB:

- BHYTPEHHEro0 3aWnTHOro (pyTePOBOYHOIO) Cros;

- KOHCTPYKLMOHHOIO (HECYyLLEro) crnos;

- TENNOU3ONALUOHHOIO Cnos;

- Hapy>kHOro 3aLUMTHOTO Cosl.

Jlonyckaercs CTeHka, COCTOSILAst TONbKO U3 KOHCTPYKLUMOHHOIO ¢rosi (0AHOpOoAHAas CTeHka). Tennounso-
NSIUUOHHLIN CNOW MOXKET pacnonaratbCa Mexay crnosimm, 06pasyst «CIHABUY»-KOHCTPYKLUIO, UMM MEXIY KOH-
CTPYKLMOHHBIM W HaPY>KHbIM 3aLUUTHBIM CIOEM (KOXKYXOM).

TonwmHa KOHCTPYKLMOHHOTO CMOSt NPUHUMAETCSA N0 PaCYETy U AOMKHA ObITh:

- Ansa obonoyvek gnameTpom Ao 1 M — He MeHee 3 MM;

- ansa obono4vek gnameTpom 1 m u 6onee — He MeHee 5 MM.

14.5 B npoekTHOW 1 paboyen JoKyMeHTaUMmn HeoBxoANMO YKa3biBaTb XapaKTEPUCTUKM MPUHATLIX MaTe-
puanoB B HaNpaBneHuu no obpasyioLEen U KONbLEBOM HaNpaBneHun B COOTBETCTBUM C rapaHTUPOBAHHbLIMM
nokasarensiMu no TEXHUYECKMM YCIOBUAM Npeanonaraemoro 3aBoaa-n3roToButens:

NPOYHOCTb NPU PACTSHKEHUU;

NMPOYHOCTb NPU U3rnbe;

TENnoCTONKOCTb No MapTeHcy;

MOAYfb YNpyrocTy;

METO M3roTOBMEHUs CTBONA (HAaMOTKa, KOHTaKTHOE (POPMOBaHUE);

TUN NPUMEHAEMOrO HaMOMHUTENSA U ero COAEMKAHME MO Macce;

pexum TepMoobpaboTku;

KO3(PDULMEHT NMHEIRHOTO TEMNEPaTYpPHOro paclUMpeHus (CNpaBoOYHbIi NOKa3aTerb).
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[ns noBbILIEHUSI NPOYHOCTU M XECTKOCTU Lapr ra3ooTBOASILLMX CTBONOB creayeT npegycMmarpuBath
KOnbLEBbIE, @ NMPU COOTBETCTBYIOLLEM 060CHOBaHMM TaKke NpofonbHble pebpa >xecTkocTu. MNpu nsrotoene-
HUM LApr METOAOM HAMOTKU KOMbLEBbIE pedpa eCTKOCTU MOryT ObiTb 06pa3oBaHbl MyTEM YCTAHOBKM Cne-
yuanbeHbiX pebpoobpasoBarenein U3 NONUMEPHbIX MaTepuaroB, NMEHT U3 XECTKUX MUHeparnoBaTHLIX NAUT,
M3 MPOKaTaHHOIO COOTBETCTBYIOLLUMM 06pa3oM TOHKOTO NUCTOBOro metanna. Pebpa moryT usroraBnuBarbcs
Talke METOAOM KOHTAKTHOTro chopmoBaHus. LLar peGep Ha3Ha4aloT MO pacqeTy UnNKU KOHCTPYKTUBHO. Pe6pa
AOIMKHbI ObITb HAAEXKHO NPUKPENJIEHbI K 000N0uKe.

14.6 MNMonumepHas marpuua CTBOMOB B 3aBMCMMOCTM OT YCINOBUM MX 3KCRyaTauum AOrmkHA OCHOBbI-
BaTbCA Ha NONUIUPHBIX, heHondopManbAeraHbiX, ANOKCUAHLIX CMONAx, X MOAUMUKALMSAX U KOMNAYH-
Aax. BoamoxHo npuMmeHeHue apyrux BUA0B CMOM NPy COOTBETCTBYIOLLEM 0GOCHOBaHUU.

14.7 BHyTpPEHHUI 3aWUTHBIA (byTEpPOBOYHbLIN) CIOW cneayeTt BbiNOSHATL M3 NOSIMMEPHbLIX KOMMO3UTOB
C NOBbILUEHHbIM COAePXXaHUEM TEPMOPEAKTMBHOWM CMOIbl, apPMUPOBAHHON ByansiMu U3 LUTANENbHOTO BOMOKHA
W/MNu CTEKNAHHLIMU MaTaMM 13 pyOneHbIX BOMIOKOH.

B 3aBucumocTu ot Tpe6oBaHMI K XMMUYECKON CTOMKOCTU AONYCKAETCA MCNONb30BAaTh B KAYECTBE apMu-
PYIOLLIMX HANONHUTENEN NOMUMEPHOr0 KOMMO3UTa BHYTPEHHErO 3aLMTHOMO CNOA Matepuarnbl U3 YrnepoaHbIX
WK1 NONUNPONUIIEHOBLIX BOSIOKOH.

Ha yyacTkax rasooTBoAsiLLEro CTBONa, rae BO3MOXHO 06pa3oBaHue U3ObLITOMHOrO AABMNEHMUS, HAaNU4ue
BHYTPEHHETO 3aLUUTHOrO cros 06s3artenbHoO.

14.8 OnokcmBMHUNA(UPHBLIE CMOSBI HA OCHOBE BUceHona-A U HOBONaka AONyCKaeTCA NPUMEHsSTb B
cpeae KUCIoT, LEernoven u pacTBopuTernen.

[nA NOBbLILLIEHUSA OrHECTOMKOCTM KOHCTPYKLMIA Creayet NPUMEHSATb CBA3YOWME Ha OCHOBe Gpomupo-
BaHHBIX SNMOKCUBUHUNA(PUPHBLIX CMONT.

14.9 3aBoackue (YKpynHUTENbHbIE) COEAUHEHUSI Liapr peKOMEeHAYIOTCA B CReAyOWUX UCNONTHEHUSIX:
pacTpy6Hoe kneeBoe, BCTbIK Ha (hraHLax, BCTbIK C HAPY>KHLIM U BHYTPEHHUM GaHaaxamu.

MoHTa)xHbIE COEAUHEHNSA Liapr CneayeT npeaycMarpuBath, Kak NpaBuno, pactpybHbiMKU, chnaHueBbIMM,
LUTUCPTOBLIMMU U LUMUIEYHBIMU.

14.10 B ycnoBusax BbLICOKOW XMMUYECKOWN arpeccum onyckaeTca npumeHeHne paonura n nucToBbIX TEP-
MOMMACTOB: NOSIMBUHUIXIIOPUAHOIO NACTUKATA, BUHUIMNACTA, NONMITUNEHA, NONUNPONUNEHa, NeHTonnacra
n doroponnacra.

Jonyckaetcsi 3a HOpMaTUBHOE COMPOTMBNEHWE MaTepuana TOMy UNM MHOMY BUAY Harpy3ku NPUHUMAaTb
MUHMMAnbHOE 3HaYeHne COOTBETCTBYIOLLEN NPOYHOCTU MOSIMMEPHOTO KOMNO3UTa N0 HOPMATUBHOW TEXHUYE-
CKOW AOKYMEHTaLUK NPoM3BOAUTENA C 06eCNeYEeHHOCTLIO HE MeHee 0,95, a 3@ HOPMATUBHBIE 3HAYEHUSA MOAaY-
ns ynpyroctu v MOAYNS MEXCNOWHOro CABUIa — WX rapaHTUPOBAHHLIE CPEIHUE 3HAYEHUS.

14.11 PacyeTHble 3Ha4YeHUs CONPOTUBNEHUIA, MOAYNEN AedopMaLun U MEXCIOWHOTO CABUra NonuMep-
HbIX KOMNO3UTOB Ha3Ha4aloTCs C YYETOM TEMNEPATYPHO-BPEMEHHbLIX (PAKTOPOB, Cocoba u ka4ecTBa U3roToe-
TNEHUS KOHCTPYKLUHU.

14.12 PacyeT aneMeHTOB ra3ooTBOASALLUX CTBOJIOB U3 MONMIMMEPHbLIX KOMMO3UTOB CneayeT nNpoBoAnTb NO
nepeBoOMy 1 BTOPOMY NpefenbHbIM COCTOSTHUAM.

14.13 ns KOHCTpyKUwMi, paboTalowmx B YCNOBUSIX CUIIbHOArPECCUBHBIX XMMUYECKUX CPell, PEKOMEH-
AyeTcs NPUMEeHsiTb CBA3ytoLee Ha OCHOBE CMOJ, UCMOSb3YEMbIX ANsi KOPPO3UMOHHO-CTONKOrO Bapbepa. Ana
APYrMX KOHCTPYKUWI AONYCKaeTcs NPUMEHEHWEe CBASYIOLLEro Ha OCHOBE MEHEE XUMUYECKU CTOMKUX CMOA.

14.14 B npouecce nNpoekTUPOBaHUSA CNEAYET BbINOMHATL BXOLHOW KOHTPOMb NPUrOAHOCTU BblGpPaHHbLIX
mMaTtepuanoB Ans 3ajaHHbIX YCroBUNM akcnnyaTtauuu. MNpoeepka AomkHa ObITb OCHOBAHA Ha pesynkrartax na-
60opaTOpPHbIX UCTbITAHUIA. PEKOMEHAYETCA NPOBOANTL UCNLITAHUS B pearnbHbIX YCNOBUAX aKkCnnyaTauun nubo
UCMONb30BaTb PE3YyNbLTaThl NPEXHUX UCMbITAHUNA.

14.15 B npoekTHON AOKYMEHTaLuMmn A0MmkHa ObiTb NpuBeaeHa nHdopmMauus 06 yCnoBuax NOCTOTBEPXKAE-
HUSA AN M3roTaBMUMBaEMbIX KOHCTPYKLMIA, KOTOpas AOMKHA COAepaTb MEpPbI, 00ecnevmBaioLLmMe COXPaHHOCTb
JNIMHENHBIX Pa3MepPOB KOHCTPYKLIMM NPU BO3MOXHOWN TENNOBOM AedhopMaLimm.

14.16 PaboTa rasooTBOASALLMX CTBOSIOB U3 MOSNIMMEPHBLIX KOMMNO3UTOB B YCNOBUSIX U3OBLITOYHOTO CTaTU-
CTUYECKOrO AAaBMeHNs, Kak NpaBuo, He aonyckaercs. [pu HanuyuMm B CTBONE WM3OLITOYHOrO aBNEHUsI Ha-
nmM4ne BHYTPEHHETO KOPPO3MOHHO-CTOMKOrO 3alUMTHOro cnos obasarenbHo. [Ana ycrpaHeHus n3bbITOMHOTO
[aBneHus MoXeT BbITb ucnons3osaH Auddy3op Ha OrosioBKe CTBOSA.

14.17 [onyckaeTrcss NpUMEHEHME KOHCTPYKLUMIA U3 MONMMEPHbIX KOMMNO3UTOB CHAPY>XU BEPXHEW 4YacTu
HecyLLero creona TpyObl ANs 3aLWUTbl OT OKYThIBAHUS AbIMOBLIMU Fra3amMu.

14.18 PekoMeHAyeTCa LWMPUHY NPOEMOB B LMNMHAPUYECKOKH obonoyke npuHumarte He bonee 0,8R,
rae R — BHYTPEHHUIA paanyc 060mnoYku.
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14.19 B npoekTHO 1 paboyen JoKyMeHTauun Heobxoaumo MPUBOANUTL TEXHUYECKYHO XapaKTEPUCTUKY
KOHCTPYKLMI CTBOMOB TPYO, coaep kaLlyto cneayioLime CBEAeHUS:

- Knumartuyeckne U ceicMmnyeckue BO3AENCTBUA, MPUHATBLIE NpKU pacdeTax, KoapdULMEHTbI HAaEeX-
HOCTH;

- [onyckaeMble napameTpbl TeMNepaTypHO-BNaXHOCTHbIX, ra30BbiX 1 a9PO0AUHAMUYECKMX PEXXUMOB pa-
6oTbl TPYObI (TEeMnepaTypy, BNaXXHOCTb, 06bEM OTBOAUMbIX ra30B, NMOKa3aTenu, XxapakTrepu3ayloLue arpeccus-
HOCTb Cpeabl U T. 4.);

- pac4eTHbIN CPOK CNyX0bl.

14.20 MNpu pasmepax aneMeHTOB, MPEBbLILLAKLLMX TPAHCNOPTHLIN rabaput, UX 40NYCKAeTCA BbINONHATL
COOPHBIMK C YCTPOWCTBOM MPOAOSIbHbIX CTLIKOB Ha MPOAONbHBLIX HAPYXHbLIX (hriaHLAaX UMM ¢ HaKnaakamu no
NUHUK conpsikeHus. HerabapuTHble U3genusa JonycKaeTcs Takke U3roTaBnuBaTb HENOCPEACTBEHHO Y MeCTa
MOHTaXa C MNOMOLLBIO MODUIbHbLIX KOMMNIEKCOB.

14.21 3a HOpMaTUBHOE CONPOTUBNEHUE NOMMMEPHOIO KOMNO3UTa NPUHUMAIOT MMHUMAarbHOE 3HaYeHue
NPOYHOCTU MO TEXHUYECKUM YCIOBUAM Ha usgenue U3 rnoriuMepHoOro KOMMo3uTa UM MHOM JOKYMEHTauumn ¢
00ecneyeHHOCTbI0 He MeHee 0,95, a 3a HOpMaTMBHOE 3HAYEHUE MOAYNS YNPYroCTM U MOAYNSI MEXCINOWHOTO
cABUra NPUHUMAIOT €ro rapaHTUPOBAaHHbIE CPEAHUE 3HAYEHUS.

14.22 PacyeTHble CONpOTUBNEHUSI NONMMEPHbLIX KOMNO3UTOB R, MIa, BbuMCHSAIOT No hopMyrne

R
R :_nkt'[Yd) (1 7)
Tm
roe R, — HOPMaTMBHOE COMPOTUBMEHME;

n

Ym — KO3(WMULIMEHT HAIEXHOCTU NO MaTepuany,
Ky, — TemnepaTtypHO-BPEMEHHON KOS MULIMEHT NPOUHOCTY;
Yg — KOS(DDULIMEHT yCroBui paboTbl, yHUTLIBAIOLIMI CTENEHb arpECCUMBHOCTU CPEABI.
14.23 PacyeTHbIit Moaynb aedopmanuin nonMMepHbIX kOoMNo3uToB E, MIMa, BbluucnsioT no copmyne

E
E=—"n Eyd, (18)
¥m
rae E, — HopmMaTuBHbIA MOAYNb ynpyrocTu, Mra;
nt’:; — TemnepaTtypHO-BPEMEHHO AePOpMaLNOHHbIN KO3 PULIMEHT.

14.24 PacyeTHbI MOAYNb MEXCNOMHOro caBuMra nofiMMepHbIX KOMNo3uToB G, MMa, BbiMcnsaoT no dop-
myne G
G :Y—”ngyd, (19

m

rae G, — HOpPMAaTUBHLIA MOAYMb MEXCNOHOro casura, MMa;
n

ng — TemMneparypHo-BpeMEHHOW AedOPMALIMOHHbIA KOIPMULIMEHT MOAYNA MEXCNONHOIO CABUra.
3HavueHus KoadhULIMEHTOB K., Yd, Ym» nE, ng NPUHUMALOT MO TEXHWYECKUM YCNOBUAM Ha usaenue us
NONMMEPHOr0 KOMNO3UTA UNN MHOW AOKYMEHTaLUN.

14.25 lMpu NpoeKkTMpoBaHUM MaTepuan 3aliMTHOro Cnos BbIOMPAalOT AnA YCNOBUM BO3AEWCTBUA Cpeabl
no LuKane XMMCTOMKOCTU Kak «CTOEK», @ Marepuarn KOHCTPYKLMOHHOTO CIOsi — HE HUXE YeM «OrPaHN4€HHO
CTOEKY.

14.26 lNMpu pacyeTe CTBONOB MO MEPBOV rpynne npeaenbHbIX COCTOSHUIA CReayeT NpoBEPSTL Crneaylo-
wee:

- MPOYHOCTL CTEHKU CTBOMA N0 HOPMAarnbHbIM HaNPSHKEHUAM;

- MPOYHOCTb NOAKPENMAIOLLMX CTEHKY 3reMeHTOB (KOonbLEeBbIX pebep, 6aHaaxen) N0 HOPMarbHbIM Ha-
NPSHKEHUSAM U Ha CABUT MO KacaTerbHbIM HanpshHXeHUsiM B 30HaX ONMUPaHUsi UNKU NOABECKU ra300TBOASLLENO
CTBOMA K HECYLLMM KOHCTPYKLIMSIM;

- MPOYHOCTb Y3rOB COeAUHEHUA Mexay COOON Lapr U Apyrux KOHCTPYKTUBHbLIX S1IEMEHTOB ra3ooTBOAS-
Lero CTBONA;

- YCTOMYUBOCTb CTEHKU U YCTONYMBOCTb KOMbLIEBLIX pebep KeCTKOCTU Npu AEWCTBUN paspeXXeHnus BHY-
TPW ra3ooTBOASALLEro CTBOMA.

14.27 Pac4yeT KOHCTPYKTUBHbIX CIIOEB 9NIEMEHTOB ra300TBOAALLMX CTBOMOB HA NPOYHOCTb NO HOPMarb-
HbIM HaNPsH>KEHUAM AO0MNYCKAETCA NPOBOAUTL HA pacCHETHbIE COYETAHMSA HAMPSHKEHWUI OTAENLHO ANA OCEBOro U
KOMbLIEBOTO HaMpPaBneHWA.
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14.28 Mpun pacyeTe Ha AENCTBUE HArpy30K pasHoON NPOAOMKATENbHOCTM BO3HUKAIOLUME OT HUX HaNps-
XKEHUA AONYCKaeTCA NPUBOAUTL K 9KBUBANEHTHbLIM KpaTKOBPEMEHHbIM, UCNOSb3YS TEMMEePaTyPHO-BPEMEHHbBIE
KO3hPULMEHTBI NPOYHOCTU U MPUHUMAS YCIIOBKUE NMPOYHOCTM MaTtepuana

n
G; R
L <Ly, (20)
K d

1% Tm'n

rie o; — HOpPMarbHOE HanpsHKEHe B PaCYETHOM COYETaHUN HanpskeHuid, MMNa;
ktir — COOTBETCTBYHOLLMI HAMPSKEHUIO | TEMNEPATYPHO-BPEMEHHON KOADPULMEHT NPOYHOCTH;

R, — HOpmaTuBHOE CONPOTMBIEHME MATEPHana pacTspkeHnio unu cxarmio, Mrla;
Y, — KO9(PULMEHT HAAEKHOCTM NO OTBETCTBEHHOCTHU.

MpumevyaHne — T[lpn 3HaKoNepeMEHHON 3Miope HaMNpsKEeHWiA No TOMNLWKUHE CTEHKU B KavecTBe R, MOXET npu-
HUMaTbCA HOPMaTUBHOE COMPOTUBMEHNe N3rnby.

CymmupoBaHue B 5ieBon Yactu ¢popmynbl (20) pacnpoCTpaHAeTCa Ha BCE HanpsKeHuA, Bxoaswme B
paccmaTpuBaemoe codeTaHue HanpshkeHun ot i 4o n.

14.29 Pacuet Tpy6 € ra300TBOASALLMMU CTBONAMU CTIEAYET BbIMOMHATL Kak €4UHON CUCTEMbI «HECYLLIAn KOH-
CTPYKLUUS — ra300TBOASALLMIA CTBOM». CaMOHECYLLMIA CTBON ONYCKAETCH paccMaTpuBaTh Kak CTepXeHb KonbLeBo-
ro CEYEHMS, 3aLLEMITEHHBIA NMOO LIAPHUPHO 3aKPEMIEHHDIN B TOUKE OMUPAHNA U COEAUHEHHBIN FOPU3OHTANBbHBLIMU
CBA39MM C HECYLLEN KOHCTPYKUMEN. B crnyyae ecnu BHYTPEHHUI CTBOM HE packpensieH C BHELLUHUM CTBOSIOM, CTBO-
bl TAKON TPyObl AOMYCKAETCS pACCYUTBLIBATL MO Pa3aenbHOi cxeme, 6e3 y4eta ux B3auMOBIIUSHUA.

15 TpyObl B noanepxuBalowwmx Kapkacax (6awHsx)

15.1 MpoeKkTUpoBaHUe NoaaEPKUBAIOLLMX KApKAacoB (Hecylumx 6alueH) Tpyb cneayer BbINOMHATbL B CO-
oteeTcTBMK ¢ CIM 43.13330, a Takxke ¢ ydeTom TpeboBanui CI 16.13330 n CM 20.13330.

15.2 MNabapuTHble pasmepbl HecyLen BaluHu onpeaensaloT B 3aBUCMMOCTHN OT BETPOBLIX U CENCMUYECKUX
Harpy3oK B 30He CTPOMTESNbCTBA, a TakKe TEXHONOMMYEeCKUX NapameTpoB, K KOTOPbIM OTHOCATCS:

- obwwas BbicoTa TpyObl;

- KONMYeCTBO M AnameTpbl TpyO;

- OTMETKa BepxHel nnowaakv o6cny>xuBaHus;

OTMETKM NOABOASLLNX ra30X0A0B;

rabapuTt COOpY>KeHUsi B OCHOBaHUM U3 YCNOBWIi pa3MELLEHNA ro Ha reHnnaHe, pasmeLLeHUs NoaBoAS-
LUMX Fra30XxoA0B U oBecneyeHuss yCrnoBus N0 MUHMMAanNbHOMY pasmMepy OCHOBaHUA 6aliHu, pekoMeHayemMomy
He meHee 1/10 ee BbICOTSI.

15.3 B COOTBETCTBUU C rEOMETPUYECKUMMU U KOHCTPYKTUBHbLIMU CXemamu Hecywyme GawHu Tpy6 knaccu-
OULMPYIOT MO CNeayoLLMM XapakTepucTukam:

- MO KONMWYEeCTBY rpaHen — TPEX-, YETLIPEX- U MHOTOrPaHHbIE;

- Mo KOHurypauum 6alwHn — 6e3 nepenoMoB rpaHeli No BbLICOTE U C MeperioMamm rpaHei;

- MO CXeMe peLUeTKN — C KPeCTOBOI, pOMBUYECKOI, PACKOCHOW M TPEYronbHOM.

Hecywiyto 6aluHio cnegyeTt NpoOekTMpOBaTh B BUAE COYETAHUA BEPXHEN NMPUMATUYECKON U HUXKHEN NU-
paMugancHOi YacTeli, 4ONyCcKaeTCa NpUHUMaTL PopMy HecyLlei BaluHM LenukoM NpuamMaTu4eckoi unmm nu-
pamuaancHON.

dopmy HecyLuei GaluHu u ee pa3mepbl CNeayeT onpeaensTb ¢ y4eTOM 06ecnevyeHmns SKOHOMUKU MeTarl-
na, TEXHONOrMYHOCTU M3rOTOBMEHUS, YCNOBUIA NPUHATOIO METO4A MOHTAaXa, paLMOHaIbHOIO pasMeLLeHNs ra-
300TBOAALLMX CTBOSIOB B BaLLHE U UX JOCTYNHOCTU ANs 06CNyXMBAHMA U PEMOHTA, a TakKe ycrnoBuii ynoberea
aKcnnyarauum Coopy>XeHUs.

PasHuuy ypoBHeli Bepxa TpyObl M Bepxa Hecylien BalHW pekoMeHAyeTCs npuHumaTb B npegernax
2—2,5 guamertpa TpyObl, HO He Bonee 8—10 M.

Onsa Hecywmx BalueH AbiMOBbLIX TPYO € OAHUM ra3ooTBOAALLMM CTBOMOM AOMYCKAETCH YBENUUUBATL Pas3-
HULY YPOBHEI Bepxa CTBONA U Bepxa HecyLlel BallHu A0 3HaYeHUs, ONpeaesiieMoro no KOHCTPYKTUBHLIM U
apXUTEKTYPHBIM COOBpaXxkeHNsAM ¢ ycrnosuem obecneveHnss MPOYHOCTM M YCTOMYMBOCTM BbICTYNatoLel Haj
GaLuHel YacTu razooTBOASALLErO CTBOMA.

15.4 HaumeHbLunii rabapuTHbIii pa3mep HeCYLLIEro KapKkaca B ero OCHOBaHUW, pa3Mepbl BEPXHUX CEYEeHUM
Kapkaca, LUMPpUHy NpoxoAoB crieayet npuHumatb B cootBeTcTBum ¢ Cl 43.13330. Mnowaaku GawHn OMKHbI
obecneynBaTb BO3MOXXHOCTb BbIMONIHEHNSA PEMOHTHBIX U MOHTaXHbIX paboT. LLnpuHa npoxoaos gomxHa bObiTb
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He meHee 700 MM, OMNYCKaeTCA MECTHOE YMEHbLUEHUE LWMPUHbBI NpoxoA0B 4o 600 MM. B cny4yae CTeCHEHHOro
rabapuTa Ans NpoXo40B MOTyT NMPOEKTUPOBATLCA BHELLUHWE (BLIHOCHbIE) NNOLaAKU-6anKoHbI.

CeueHune anemMeHTOoB HecyLen 6aluHu noagdtupatot U3 yCnoBuii NPOYHOCTM, YCTOWYUBOCTW U NPEaEnbHOM
rmbkocTu. Ons nyywmnx aspogmHaMUYECKUX XapakTepUCTUK BMEeMEHTbl DallHu pPeKOMEHAYETCA MPUHUMATb
KOMNbLEBOIO NONEPEYHOro cedeHns. Mpu KPUTMYECKUX CKOPOCTAX BETPA, BbI3bIBAIOLLUMX PE3OHAHCHOE BUXPE-
BOE BO3OYXXAEHUE, aNeMeHTbl BalluHM HEeO0OX0AUMO JOMNONHUTENBHO PACCHUTLIBATb HA HAKOMMEHUE YCTaNoCT-
HbIX HaNpsbKeHU. Mapku ctanei a4ns SnNemMeHTOB HecyLlen peLietyaTon b6alHm cnegyet npuHMMarb B COOT-
setcTeun ¢ CIM 16.13330 n CIM 43.13330.

15.5 Mo BCel BbICOTE HecyLlen BaluHM HeobxoaMMO npeaycMaTpuBaTb rOPU3OHTasbHbIE Anadparmbl
XKECTKOCTW. PaccTosiHWE No BbICOTE Mexay Anadparmamu criegyet Ha3Hadatb B cooTBeTcTBum ¢ CM 43.13330.
HononHutensHble TpeboBaHUA NO YCTPOMCTBY Anadpparm cneayet npuHumaTh B cooTBeTcTBMUM ¢ CM 43.13330.

15.6 MNpoekTMpoBaHne rasooTBOAALLMX CTBONOB, YCTAHABNMBAEMbIX B HECYLUMX BalUHAX, CrieayeT Bbl-
NOSHATbL B COOTBETCTBUU C yKasaHuamu CI43.13330 u pasgena 16.

FOpM30OHTanNbHYIO Harpy3Ky OT ra300TBOASLLEr0 CTBONA CrieayeT nepeaararb Ha HeCYLLYHO BaLuHIo B Nno-
CKOCTU nonepeyHbiX aAunadpparm batuHm.

KOHCTpYKTUBHOE peLUeHUE Y3INOB ONMMPAaHMS ra3ooTBOASILLEro CTBOna Ha GaluHio B MecTax nepegayu
rOPU3OHTAarbHbIX HAarpy3oK AOMKHO o6ecneynBaTb CBOGOAY B3aUMHbIX BEPTUKANbHbIX U TOPU3OHTANbHbIX TEM-
nepaTypHbIX NepemMeLLEHNI ra300TBOAALLETO CTBOMA W BaluHu.

15.7 Mpu pac4ete Hecywen 6awHn HeOGXOAUMO YYUTLIBATb OTIIOXKEHUS CHEra, Nbin Ha paboymx nno-
wagkax, obnegeHeHune baliHK, a Takke MOHTaXHbIe BO3aencTeua B cootsetrcTeum ¢ CM 20.13330. Mpu pac-
yere razooTBOAALLMX CTBOMOB B MHOTOCTBOSbHbIX HECYLLMX BaLLUHAX HA BO34ENCTBUE BETPOBOW HArpy3Kku, Ha-
rPY3KM Ha CTBOMbI M Ha DalLHIO crneayeT yBenuuuBaTh 3@ CYET B3aMMHOTO BIUAHUS APYr HA Aapyra 6nm3ko
pacnonoXeHHbIX ra300TBOAALLMX CTBONMOB.

15.8 Mpu pacdetre HeoBXOAUMO paccMaTpuUBaTb HECKONbLKO HanpaBneHwWi AencTBusA BETpa, Bbibupasn
AN KaXa0ro KOHCTPYKTUBHOIO aneMeHTa 6aluHm Hanbonee HebnaronpusATHbIe BO3AENCTBUS.

Mpu pacyeTe packocoB U pacnopok BalleH, MMEIOLLMX NEPEnoMbl B NOACax, PEKOMEHAYETCSH YUUTLIBATb
30HanbHOE AencTBMe BETpa (BO3MOXEH Cnaj BETPOBOW Harpy3ku) B COOTBETCTBUM C NMPUIOXKEHUEM A.

15.9 [ns obecneyeHnss nyylMx aspoanHaMUYECKUX CBOWCTB U 9KOHOMUW MEeTanna Hecyulyio 6aLuHio
cneayeT NpoekTUpoBaThL U3 aNeMeHTOB TpybyaToro nonepevHoro cevyenns. Ans 6awex soicotol Ao 30 m ao-
NycKaeTcsl UCMONb30BaTh U Apyrue cranbHble npodunu.

15.10 Onsa nogbema Ha GaluHIo cneayet npeaycMarpuBaTh NECTHULLY.

JlecTHULy cneayeT NPOEKTUPOBAaThb BEPTUKANbLHOW C MepexoAaMu Ha nnowaakax-guadpparmax. Mpu
paccTosHusax Mexay avadparmamu Gonee 12 m cnegyer npeaycMarpusaTh CneunanbHbie NPOMEXKYTOUHbIE
nnoLasKku.

B oTAEnbHBIX Cy4asx B CTECHEHHbIX YCMOBUSIX OMYCKAETCA NPOEKTUPOBATL BEPTUKANBHYIO NECTHULY
Ha BCIO BbICOTY DalLUHK C YCTPONCTBOM 3aKPbIBAIOLLIMXCS JIOKOB B YPOBHE MNOLLAA0K.

15.11 Mpu TemnepaType Hapy>XHOW NOBEPXHOCTU TPYObl Bbile 60 °C npuMbIKaloLWmMe K Hemy NNOLaaku,
NECTHUYHBbIE NPONETHI U NMOAXOAbI AOIMKHbI UMETL CNELUanbHOE OrpaXaeHue, KOTOpoe BLINONHAIOT B COOT-
BetcTBuu ¢ Cl 43.13330.

15.12 dyHaameHTbl HecyLuel 6alHu peKOMeHAYETCS NPOEKTUPOBATL CTONOYATLIMK NOA KaXKabli onop-
Hblii y3en nubo B BUAE CNNOLIHOW (DyHAAMEHTHOM NnuTbI. Mpy NPOEKTUPOBaHKUM CTONOYATLIX (PyHAAMEHTOB
Heo6x0AMMO NpelyCMaTpuBaTh MEpPbl, UCKIMIOHAIOLLUE HEPABHOMEPHYIO 0CaaKy (PYHAAMEHTOB U UX rOPU3OH-
TarnbHbIe CMELLEHUS.

15.13 KpenneHue onopHbIX KOHCTPYKUMI GalLHM K (pyHAAMEHTaM OCYLLECTBASIOT C NOMOLLbIO aHKEPHbIX
60onTOB, KONMYECTBO, KOHCTPYKLIMSA U CEHEHUE KOTOPbIX ONPEAENSIOT pacHETOM.

B cny4yae KOHCTPYKTUBHOrO 0o0beaMHEHUs1 AaHKEPOB B AHKEPHYIO rpynny o6wen nnuton (KonbLOM)
JONYCKaeTCA YMeHbLUAaTb PaCCTOSHUA MEXAY aHkepamu u rmybuHy ux sagenku B 6eTOH B COOTBETCTBUM C
CIM 43.13330 v no pesynbraram pacyera Ha BbiA€pruBaHUe BCEN aHKEPHON rpynnbl.

Pacuet aHkepHbIX 60NnTOB HeCcyLwmx kapkacoB (baLleH) BbINOnHAOT B cootBeTcTBum ¢ CIM 43.13330.

15.14 Ha BbicTynatoLuen Boilwe GawwHu Yactu CTBOMNA A0NYCKAETCsl yCTaHABNMBATL a3pOAMHAMUYECKUE,
a Ha caMux BawHAX AMHaMUYECKUe racuTenu konebaHuii.

15.15 Mpu MoHTaXKe Hecywen BalwHU MEeToA0M NoAPALUMBAHUS UMK NYTEM Noagbema OaLuHU LEnuKoM,
a TaKke Npu MOHTaXKe METOAOM HapaLUMBAHUSI C UCMONbL3OBAHUEM KpaHa, 3aKpenssaemoro K KOHCTPYKLMAM
6aLuHn, He06X0AMMO BLINOMHATL AONOMHUTENbHLIA pacqeT DaluHK U ee OTAENbHLIX AMEMEHTOB HA MOHTaMC
HbI€ Harpy3sKku.
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15.16 Ana MOHTaXxa, 3aMeHbl UM PEMOHTA ra300TBOASLLMX CTBOSIOB BbLICOTON Oonee 60 M B BepxHel
yacTu Hecywen balwHu cnegyer npeaycMaTpuBaTh YCUIEHHYIO nnowaaky-auadparmy, no3sonsiowyo ocy-
LLIECTBNATbL BPEMEHHYIO NOABECKY HA HEW KOHCTPYKUUIA ra300TBOASLLMX CTBOSOB.

16 3awmTHbIE CUCTEMbI HECYIIUX CTBONOB TPY6

16.1 O6wue ykasaHus

16.1.1 Hecywue KOHCTpykuuu TpyD cneayeT 3awmuiarb OT arpecCUBHOIO U TEMMEpPaTypHOro BO3aen-
CTBUS1 OTBOAUMBIX ra30B NyTeM yCTPOMCTBA (pyTEPOBOYHBIX CUCTEM, KOTOPbIE MOTYT ObITh B BUAE:

- (byTepoOBKM U3 KEPAMUYECKMX, KUCIIOTOYMOPHbLIX U OTHEYMOPHBIX LUTYYHbIX U3AENUIA;

- 3aWMTHOrO cnos 6eToHa (TSHKeNnoro, Nerkoro, XXapoCcTonKoro, KWCNOTOYNOPHOr0), HAHECEHHOTO HA BHY-
TPEHHIOI NOBEPXHOCTb HECYLLIEro CTBONA TPyOhl.

Kpome Toro, 3aLuToi HecyLLx KOHCTPYKLUI TPYO ABNAETCA YCTPOINCTBO BHYTPW HECYLUEro CTBONA TPy-
6bl rasooTBoASALEro(Mx) cteona(oB) M3 ctanu, 6eToHa, NOIMMEPHBIX KOMMNO3UTOB UNK KepaMuyeckux (6eToH-
HbIX) U3A1EeNUiM N MaTepuanoB ¢ NPOCTPaHCTBOM ANA 06CnyxMBaHnA unu 6e3 Hero.

16.1.2 B NpOEKTHOI A0KyMEHTaLMK TpyO ¢ kepamu4eckoin, GETOHHON U NONMMMEPKOMMO3UTHOM (pyTepoB-
KOM IomKeH ObiTk YKa3aH TeMnepaTypHbii rpacuk BoiBoga TpyObl HA pabounii PEXXUM.

16.1.3 JonyckaeTca npeaycmarpuBath 3anofIHEHME NPOCTPAHCTBA MEXAY HECYLUUM CTBOSIOM W BHY-
TPEHHUM ra300TBOAALLMM CTBOJIOM MUHEPANbHOW BaTON, BCNYYEHHLIMW MUHEPANamMu Unn Apyrum usonsaum-
OHHbIM MaTepuanom. B cnyyae npumeHeHus B kKa4eCTee U30NALMOHHOTO MaTepuarna BCnyYeHHbIX MUHEPanos
HeobxoaMMo 0BecrneynTb OTCYTCTBME MYCTOT UM NPOEMOB B HECyLLieM CTBone unu yteposku TpyObl, Yepes
KOTOPbIE MOXET MPOU30ITK yTEeYka maTepuana.

Cnegnyet onpeaenuTb MECTO ANA OTBOAHOIO KaHana B CaMON HWKHEW TOYKE 30HbI C 3aCbiNHbIM MaTepu-
anomM Ans Toro, YTo6kl 06ecneunTb BO3MOXHOCTb €70 M3BNEYEHUSA, €CNU BO3SHMKHET HEOBX0AUMOCTL OCyLLE-
CTBUTb JOCTYN K BHYTPEHHEMY NPOCTPAHCTBY TPyObl. Ha HapyxHyto CTOPOHY TPyObl HE06X0AMMO NOMECTUTL
Tabnuuku, npeaynpexaaoowme, Yto Tpyda 3anonHeHa 3acbiNHON TENNOU3oNsUmnen.

16.1.4 [pu MCNONb30BaAHWMUN 3aCbIMHOW M30NSALUMU HA OCHOBE BCMYYEHHOro nepnuta unM BEPMUKYNuTa
B MPOEKTHON AOKYMEHTauun TpyObl cneayeT ykasbiBaTb Ha HEOOXOAUMOCTb BOCMOMNHEHUS 06pa30BaBLUMXCA
nycToT B MEXTPYGHOM NpOCTPaHCTBE BCNEACTBUE yMEHbLUeHUA obbema marepuanos o 10 % 3a nepuog
BPEMEHMW OT 6 MeC. 4O OAHOrO roaa. B oTaenbHbIX cnyyasx, No UCTEYEHUM eLUe OAHOTOo roja aKcnnyaTauuu,
MOXeT NoTpeboBaTbCA NOBTOPHOE BOCNOMHEHME 3aCbINHOrO Marepuana.

16.1.5 Jonyckaercs npoekTupoBaHue TpyO C 3acbiNHOM M3onAuuei U3 kepamsuTa OAHOW dypakumm ¢
BUOPOYNNOTHEHWEM U FOTOBbIX 3aBOACKMX cekuui (uapr) 6es nocneayoLero BOCNONHEHUSA TEMNOU3ONALMUN.

16.1.6 Heobxoanmo MCNONbL30BaTh 3aLUUTHOE MOKPLITUE B Cry4asX BbICOKOW CTENEHU arpecCUBHOMO
BO3AEMCTBUSI HA BHYTPEHHIOK NMOBEPXHOCTL HECYLLETO METAMNMYECKOro cTeona Tpy6el. [lonyckaercs ucnosnb-
30BaTh METANNUYECKYIO (PYTEPOBKY U3 TUTAHA UMK CTanu C BbICOKUM COAEPXAHUEM HUKENS.

16.1.7 Onsa 3awuTbl OT aTMOCepHbIX 0CaaKoB MEXTPYOHOE NPOCTPaHCTBO AOMKHO UMETbL KPOBIIO C
orpa)kaeHMeM ¢ BO3MOXHOCTbLIO BbIXOAa Ha Hee Asi OCMOTpa M 06CNY>KMBaHWA ra3ooTBOASILLEr0 CTBONA.

16.1.8 B MexTpybHOM NpOCTpaHCTBE AOMKHA ObiTb NPeayCcMOTpeHa cucTema BeHTunsAuuu. Jonycka-
€TCA ECTECTBEHHAs BEHTUMALMS Yepe3 XKanto3uiiHble PELLETKU B HUXKHE YacTu cteona Tpybbl M BEHTUNALM-
OHHbl€ NMPOEMbl B BepxHel YacTu. [pu aTom TeMnepaTypa B MEXTPYOHOM MPOCTPaHCTBE NPW 3KCryarauum
nomkHa 6bITb He BbiLe 40 °C.

16.1.9 Heo6xoamMMo npegycMmaTpuBarh NyTW IBaKyauuu Mogen u3 MexTpybHOro npocTpaHcTea B Cny-
Yae BO3HMKHOBEHMSI aBapUIHbLIX CUTyaUMWiA, B TOM YUCre 3BaKyauuto Ha HapyXHble BankoHbl N cBeTodop-
Hble NNoLWaaku Yepes aBapuiiHble BbIXoAbl. ABapuitHble BbIXOAbl U3 MEXTPYBGHOro npoCcTpaHcTBa cneayer
npeaycMaTtpuBaTth HE pexe Yem yepes 45 M o BbICOTE TPYObI.

Onsa o6cnyxuBaemMoro MexxTpybHOro nNpocTpaHCcTBa LUMPUHA Npoxoda AOSKHA COCTaBMATb HE MEHEee
700 MM.

16.1.10 Bce meTannu4eckne KOHCTPYKUMM Tpy6 1 NOAAEPHUBAIOLLMX KOHCTPYKUMIA AOMKHBI UMETb aHTU-
KOPPO3MOHHOE MOKPLITUE, BbIMOMHAEMOE Ka4eCTBEHHbIMU aTMOC(EPOCTONKUMN NakoKpacoYHbIMU MaTepua-
namu.

16.1.11 Heo6x0aMMOCTb AOMOMHUTENbLHONW 3aLUMTblI BHYTPEHHEN NOBEPXHOCTM ra3ooTBOASALLMX CTBONOB
OT arpeccUBHOr0 M TEMMNEepPaTypHOro BO3A4eiCTBUSA OTBOAUMBIX ra30B CriefyeT onpeaensitb B COOTBETCTBUN C
CI 28.13330, CIM 43.13330, HacToALLEro ceoAa nNpasun U TENIOTEXHUYECKUMU pacHeTamu.
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16.2 MNa3ooTBOASALLME CTBOJbI

16.2.1 O6wume TpeboBaHUA

16.2.1.1 TMaBHbIMU KpUTEPUAMMU NPU BbIBOPE MaTepUanoB Anst M3rOTOBNEHUSI ra300TBOASILLIMX CTBOOB
ABMNAOTCSA UX NPOYHOCTHbIE U AeOPMALMOHHbIE XapaKTEPUCTUKMN, KOPPO3UOHHAs CTOMKOCTb K BO3[ENCTBUIO
arpeccuBHbIX KOMMOHEHTOB OTBOAMMBIX FA30B (B COOTBETCTBUU C PEXUMOM PabOThl TPyObl) U CTOMKOCTB K
TEMNEepaTypHbIM BO3AENCTBUSIM.

16.2.1.2 Ma3ooTBOASALIME CTBOSbI PEKOMEHAYETCA M3rOTaBNIMBATL U3 CrieAyOLWUX MaTtepuarnos:
06bIYHbIX YINIEPOAMCTIX CTanen (C 3alWUTHLIM NOKPLITUEM U 6€3 Hero);

HWU3KONETMPOBaHHBIX CTanek pasnuyHbIX Mapok;

BbICOKONErMPOBaHHLIX KOPPO3MOHHO-CTONKUX U XKapOCTOMKUX CTanei pasnmyHbiX Mapok;
TUTaHa u ero Cnnageos;

antoMMHUA N ero cnnasoBs,;

NOJNIMMEPHbIX KOMMNO3UTOB;

TSDKENOTO U FIErKOro, B TOM YMUCIE XKapOoCTONKOro, apMUpPOBaHHOIO BETOHa;

- Kepammuyeckux 6rnokoB U KMpNuYa: KUCNOTOYMOPHOIO, OFTHEYNOPHOIO, KEPaMUYECKOTO.

16.2.1.3 [0 KOHCTPYKTUBHOW CXeme rasooTBOAALME CTBOMbI MOTYT ObITb:

- CaMOHEeCYLLUMMM, OnNUparLLmMMKca Ha yHAamMeHT TpyObl, CBON COOCTBEHHbIV dyHAAMEHT (0OMnopy)
nnbo Ha pabouyto nnoLlaaky-auadparMy B HUKHEN YacTu HECYLLIEro CTBONA UMW HeCYyLLero kapkaca Tpyobl;

- NOABECHbLIMU, C pasaeneHvem unu 6e3 pasgeneHus no BbICOTE HA CEKUUM, KaKaasa U3 KOTOpPbIX ONu-
paeTcsa Ha HeCyLUMin CTBOM UMK HECYLLMIA Kapkac yepes pabouune nnowagku-guadparmel nndo noaselLnBa-
€TCA K HUM;

- KOMOWHWMPOBAHHBLIMU, COCTOSILLIMMU U3 HDKHEN CAMOHECYLLIEH YaCTU U OAHON UMM HECKONbKUX BEPXHNX
MOABECHbIX YacCTeN.

16.2.1.4 [Ina obecneveHnss yCTOMYUBOCTM CTBOSbI MOTYT UMETb FOPU3OHTAaNbHbLIE CBSA3U, COEAUHSAIOLLIME
UX C HECYLUMM CTBOSIOM Mnu GawuHen (kapkacom). KOHCTPYKUUS CBA3EN He AOofKHa NpenATCTBOBaTbL TEMMeE-
paTypHbIM AedbopMaLusm ra3o0TBOASILLENO CTBONA Kak B BEPTUKANbLHOM, Tak U B paaguansHOM HanpaBneHun.

[Mpu npoekTMpoBaHMK BHYTPEHHEr0 rasooTBOASALLEro CTBONA CNeAyeT yuuTbiBaTb Harpysku, cosnaBsae-
Mbl€ FOPU3OHTANbHbLIMW ONOPaMMW U3-3a NEPEMELLEHWNI HAPY>KHOTO HECYLLErO CTBOMA UMK GaLuHK.

16.2.1.5 Cekuun noaBECHOrO rasooTBOAALLEro CTBONA AOSMKHbI COEAUHATLCA 4Yepes KOMMNEeHCaTopbl,
obecneunBatoime cBoboaHOE yANMHEHNE CEKLUMIA CTBOA 3a CYET €ro Harpesa.

KomneHcaTopbl AOMXKHbI ObiTb ra30HENPOHMLAEMbIMUA, KOPPOIUOHHO-CTONKUMU U TEMNEPATYPOCTON-
kumu. CTbIKM CEKLUMA NOABECHOrO ra3ooTBOASLLEro CTBOMA CneayeT pacnonararb Ha Beicote ot 0,5 10 1,5 M
Hag paboymmu nnowaakamu aAns yao6CTBa UX MOHTaXa, BO3MOXHOCTM 0OCNY>XMBAHUA U PEMOHTA KOMNEH-
caTopos.

16.2.1.6 Ma3ooTBOASALLME CTBOMbI HEOBXOAUMO PACCHUTLIBAThL TAKKE HA BO3MOXHYIO MOTEPIO YCTONYM-
BOCTU CTEHKM CTBOJA 3@ CHET BHYTPEHHErO PA3PEXEHMS UNMU M3OLITOMHOTO AaBrneHus, AeiCTBUSI CODCTBEHHO-
ro Beca W BETPOBOM Harpy3ku (4na CTBOMOB B peLueT4aTbix 6aLuHAX), y4MTbIBas NpU 3TOM BRUSIHUE TEXHONO-
rMYecKoro Harpesa Ha OU3NKO-MEXaHNYECKNE CBOMCTBA MaTepuana CTBOMOB.

16.2.1.7 Pac4et Tpyb C rasooTBOASILLMMU CTBONAMM CNEAYET BbINOMHATL Kak €4UHOi CUCTEMBI «HECY-
LLas KOHCTPYKLUUSA — ra3o00TBOAALLMA CTBOMY.

CamoHecyLuuii CTBON JOMNYCKAETCA paccMaTpuBaTh Kak CTEPXKEHb KOSbLIEBOrO CEYEHUS, 3aLLEMITEHHDbIN
NGO WapHUPHO 3aKPEnneHHbIN B TOYKE ONUPaHUA U COEAWHEHHBIA FOPU3OHTANbHBEIMU CBA3SIMU C HECYLLEN
KOHCTPYKLMER.

B cniyyae ecnu BHYTPEHHUIA CTBOS HE pacKpenrieH ¢ BHELUHWM CTBOSIOM, CTBOSbI TAKOM TPybbl gonycka-
€TCA paccynTbIBaTh N0 pPas3fenbHON cxeme, 6e3 yyeTa ux B3auMOBIUSHUA.

16.2.1.8 Mpu BbIOOPE BHYTPEHHErO 3aLUMTHOTO MOKPLITUSI ra300TBOAALLMX CTBONOB HEOBXOAUMO yyu-
TbIBaTb MaKCUManbHy0 TeMnepaTypy, Npu KOTOPO OHO OyAET 3KCMIyaTUpPOBAaThLCS Kak BO BNAXXHOM, Tak 1 B
CYXOM COCTOSHUMW.

Heo6xoAanMO MCnonb30BaTh TOSLKO T€ MOKPLITUS, KOTOPLIE CMOCOGHBI COXPaHSATL CBOM 3aLLMTHbIE CBOA-
CTBa B YCMNOBUSX BbICOKUX TEMMNEPATYP Ha MPOTSHKEHUN BCEro CpoKa aKcnnyarayum Tpyobl.

CBoIiCTBa pacLUMpeHUsi BbIGPAHHOMO B Ka4ECTBE NOKPbLITUSI MaTtepuana AomXHbl ObiTb COBMECTUMbIMU
CO CBOWCTBaMM pacLUMPEHUss maTepuana rasooTBoAsLLEro CTeona B npejernax COOTBETCTBYIOLLErO Anana3oHa
TEMNEpaTyp.

16.2.1.9 MNnowaab Ce4eHnss BHYTPEHHEro ra3ooTBOASLLEr0 CTBONA CNeayeT HasHavyaTb U3 YCrOBUSt MUHU-
MarbHbIX CKOPOCTEN B YCTbe TPYObI B NETHWUI NEpUoa HE MEHEE 4 M/CEK U B 3UMHUIA Nepuoa He MeHee 7 M/Cex.
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16.2.1.10 NpoeKkTupoBaHMe XMMUYECKN CTOMKUX MOKPLITUIN U3 NNaCTUKa U CTEKNONNACTUKa AONYyCKaeTes
B Cry4ae MakCUMarnbHOW TeMnepaTypbl Ha UX NOBEPXHOCTU He BbiLe 80 °C ANA MOKCUAHbLIX CMOM U HE BbILLIE
60 °C ana nonuadUpPHbIX CMOI.

Heobxoammo obecneuntb NNOTHYIO aAre3nio TakUX NOKPLITUIA K BHYTPEHHEN CTOPOHe 060M04kK TpyObl B
Lensx npeaoTBpaLleHns 06pa3oBaHusi TPELLUMH UK CKOMOB HA NOBEPXHOCTU. MpUMEHEHMe JaHHbIX NOKPbLITUI
B YCMNOBMAX N3ObITOYHOrO CTaTU4ECKOro AABNEHNS AbIMOBbLIX FA30B HE AOMYCKAETCA.

16.2.1.11 Mpu pasmeLLeHnn rasooTBOASALLMX CTBOMOB B >Kene300eTOHHbIX U KMPMUYHbIX TpyBax Bepx
rasooTBOASILLEro CTBOMA creayet pacnonarath Bbille 00pesa HeCYLLEro CTBOSIa HE MEHEe YeM Ha 2 M.

16.2.1.12 B ceiicMUYeCKMX panoHax ¢ 6annsHOCTLIO 7 1 Bonee ncnonb30BaHWe ra3o0TBOASALLUMX CTBO-
NOB U3 LUTYYHbIX MaTtepuarnos He A0onycKaeTcs.

16.2.2 MeTtannuyeckue rasooTsogsiiune CTBOSbI

16.2.2.1 Knaccbl 1 Mapku yrnepoamncTbixX U HU3KONErMpoBaHHbLIX CTanemn Ansi BCeX 3N1eMEeHTOB ra3ooTBo-
AALLMX CTBONOB Crnieayer HagHadvatb B cooTBeTcTBUM ¢ CIM 16.13330, kak AN KOHCTPYKUWIA TPETbEN rpynnbl.
MpuMeHeHne gaHHbIX CTanel 4oNyCKaeTca npu TeMnepaType Harpesa creona Tpyosl He Bobiwwe 400 °C.

HonyckaeTcs yBenuyusaTh TONLMHY CTEHOK ra3o0TBOAALLMX CTBOMOB B 3anac Ha KOPPO3UOHHBIA U3HOC
Ha 2—4 MM N0 CPaBHEHUIO C HEOOXOANMOW TOMLUMHON MO YCIOBUAM NPOYHOCTU U YCTOWHYUBOCTU, OCOBEHHO B
30HE OKYThIBaHUSI, NOABEPratoLLencs HanbonbLLEW KOPPO3MUHK.

16.2.2.2 MrHUManbHas TOMNLWMHA CTEHKW ra3o0TBOASALLEro CTBOMA AOMKHA COCTABMATb HEe MeHee 3 MM
Ans yrnepoaucron ctanu n 1,5 MM ans Hepxkaeetowen ctany 6e3 ydeta npunycka Ha Koppo3ulo.

16.2.2.3 [JeneHne 060N0YKM ra300TBOASLLErO CTBONA HA OTNPABOYHLIE 3MEMEHTbI U, COOTBETCTBEHHO,
yCTaHOBMNEHME KONMMYECTBA M BMAA MOHTaXKHbIX CTbIKOB ONPEAEensoT B 3aBUCUMOCTU OT TEXHOMOIMMWU U3roToB-
neHus, cnocoba u cpeacTsa TPAHCNOPTUPOBAHNA W YCNOBUI MOHTAaXA ra300TBOASALLIErO CTBONA.

16.2.2.4 PekoMmeHAylOTCA cnegytowme TUNbl MOHTAXHbIX COEAWHEHUI CTanbHbIX ra300TBOAALYMX
CTBOJOB:

- cBapka BCTbIK;

- CBapHOe CoeAMHEHUE Ha HaKnaakax;

- thnaHueBoe coeguHeHme Ha GonTax.

16.2.2.5 Npu ncnonbL30BaHUU KOPPO3UOHHO-CTOMKUX U XKAaPOCTOMKUX CTanen B ra3o00TBOASALMNX CTBO-
nax Heob6Xx0AMMO UCKMIOYATb NMPSAMON KOHTAKT KOHCTPYKUMI M AeTaner U3 3TUX crtanen ¢ arneMeHTamu
TPyObl U3 YyrnepoanCTbIX UMK HU3KONETMPOBAHHLIX CTanen u3-3a anekTpoxXMMUYECKOW KOPPO3UU HECYLLIMX
KOHCTPYKLMUNA.

16.2.2.6 MasooTBOAALME CTBOSLI U3 ANMIOMUHUA U €r0 CMNIABOB NPUMEHSAIOT Npu Temneparypax OTBO-
AuMbIX razos 80—100 °C. MNMpu GonbluMx TeMnepaTypax UCNoNb3OBaHUE aniOMUHUA U €r0 CNNaBOB HE pe-
KOMEHAYETCH, T. K. 3HAYUTENbHO CHUXKAIOTCA €ro NPOYHOCTHLIE CBOWCTBA. Mpu aTOM cneayer He aonyckarb
B KOHCTPYKLMSIX KOHTAKTOB arniOMUHUSA CO CTanbi0 B CBA3U CO 3HAYUTENLHOM KOPPO3MEN anioMUHUA B 30HE
KOHTaKTOB MeXay HUMMU.

16.2.2.7 TuTaH U ero cnnaebl HE CTONKU B NITABMKOBOW KUCINOTE U CyXOM XNope, NOSTOMY AaHHbIE BUAbl
MeTanna (CcnnaBoB) PEKOMEHAYETCSA MCNONb30BaTh Npu Temneparype He Bbiwe 350 °C. B npoTuBononox-
HOCTb afiOMMHMIO TUTaH NPM KOHTAaKTe CO CTanbio HE KOPPOAMPYET, HO NpM 3TOM cama cTanb noasepraercs
KOPPO3WOHHOMY pa3pyLLEHUIO, MOITOMY TpeOyeTcs UCKMIOYaTh NPAMON KOHTAKT MEXAY HUMMN.

MpAMble KOHTAKTbLI TUTAHA U €10 CMIaBOB C YIMEPOAUCTON U HU3KOMNETMPOBAHHOW CTanAMu cneayet uc-
KNIoYaThb B NPOEKTUPYEMbIX KOHCTPYKLMSAX U3-3a KOPPO3UOHHOIO paspyLUEHUs CTanm.

16.2.2.8 He ponyckaeTcs NnpuMeHEeHUe BHYTPEHHUX ra300TBOASLLMX CTBONIOB U3 HE3aLULLEHHON yrne-
pPOAUCTOI CTanu AN 3KCMyaTtauuu B YCIOBUSAX BbICOKOW CTENEHU arpeCCUBHOMO BO3AEWCTBMA NPU HU3KMX
Temneparypax. B ycnoBusix HU3KoW unu cpegHeli CTeneHn arpecCMBHOrO BO3AENCTBUS AONYCKAETCA UCNONb-
30BaHWE BHYTPEHHMX NPUNYCKOB B COOTBETCTBUU C Tabnuuen 13.3.

16.2.2.9 B ycnoBusx BbICOKOW CTENEHU arpeCCUBHOIO BO3AEWCTBUSA [OMYCKAETCA UCNONb3OBAHUE BHY-
TPEHHUX ra3o0TBOASALUMX CTBOJIOB U3 CMIABOB C BLICOKUM COAEPXXaHMEM HUKENs, TuTaHa, APYrux CTOWKUX
METanMoB MM UCMONb30BAHUE NITAKUPOBAHHLIX CTanemn € 3aliMTHLIM MOKPLITUEM U3 BbILLENEPEYUCNEHHBIX
Marepuanos.

16.2.2.10 [Ina meTannuyecknx rasao0TBOASLLUX CTBOJIOB CrieayeT NpeaycMaTpuBaTbh HapYXXHYIO TENo-
BYIO M30nAumMto. KOHCTPYKUMA U30NsAUMK AOIDKHA NO3BONATL NOAAEPXUBATbL TEMNEPaTypy BHYTPEHHEN no-
BEPXHOCTU CTBOIMOB, C KOTOPOM COMPUKACAIOTCA OTXOASLLME rasbl, BbilLe TEMNEePaTypbl TOYKM POChI ra3os, a
Takke obecneunBatb B 30HAX, € BO3MOXEH AOCTYN MioAen K CTBONAM, TEMNEPATYPY Ha HAPY>XHOIN NOBEpX-
HOCTU TENNOU30nsLMM He BbiLue 60 °C.
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CneayeT yuuTbiBaTh, 4TO Mobas Tennousonauusa He ByaeT addeKTUBHOW, eCnv TemnepaTypa oTxoas-
LLMX AbIMOBBIX FA30B paBHa UIIM MEHEE TeMnepaTypbl KUCIOTHON TOYKU POChI.

CnefyeT NpMHMMaTb pacYETHOE 3HAYeHMe Temneparypbl KUCMOTHON TOYKM POCHI Kak TeopeTuveckoe
3HaveHue, BbIMUCNEHHOE C YY4ETOM COAEPXKaHUS cepbl U M3OLITOMHOrO BO3AyXa AN FOPEHUs, YBENUYEHHoe
Ha 10 °C.

Ecnu ons onpeaeneHus TeopeTUHMeCKon TeMmnepaTypbl KUCOTHON TOYKM POCkI OTPaboTaHHOrO rasa He-
[0CTaTo4HO AaHHbIX, 4ONYCKAeTCa NPUHUMATb CReayoLme 3Ha4eHA MUHUMAanbHON TeMnepaTypbl MeTanna,
C KOTOPbIM COMPUKacalTCsA 0TX0ASLLME rasbl:

- 175 °C — ecnu roproyee BeLLECTBO npeacTaBnseT cobon HedTb n(Mnu) raz ¢ MacCoBOI KOHLIEHTpa-
uuen cepbl 6onee 0,5 %;

- 135 °C — ecnu ropioyee BELLECTBO NpeAcTaBnseT coboi yronb C MacCOBOW KOHLEHTpaLueli cepsl
Gonee 0,5 %;

- 100 °C — ecnu maccoBasi KOHLEHTpaLmMA cepbl B roptovem sewlectse meHee 0,5 %.

16.2.3 MasooTBOAALUE CTBOMbI U3 NOSIUMEPHBLIX KOMMO3UTOB

16.2.3.1 B KayecTBe OCHOBbI A4S ra300TBOASILLMUX CTBOMOB U3 MOAUMEPHLIX KOMMNO3UTOB MPUMEHSIOT B
OCHOBHOM CTEKOKOMMO3UTbI, 3aLLUTHBIE CHOU KOTOPLIX MOTYT BbIMOSHATLCA TAKKE U3 YrAEKOMNo3uTa unu
OpraHoKOMMO3uTa.

16.2.3.2 Temnepatypa NpUMEHEHMUNA ra300TBOASALLMX CTBOSOB U3 NOMIMMEPHbLIX KOMMNO3UTOB AOSMKHA CO-
oreetcTBoBatb CI143.13330.

16.2.3.3 Pacyer rasooTBoAsILLMX CTBOMOB, Noabop mMaTepuarnoB U gpyrue ykasaHus npu NpoekTupoBa-
HUW KOHCTPYKUMUA U3 NONMMEPHbBIX KOMMNO3UTOB NPUBEAEHbI B pasgene 14.

16.3 MOHOMNUTHbIE Xerne306eTOHHbIEe TPYObl

16.3.1 BbI60p 3aLUMTbI MOHOMUTHBIX Xene306eTOHHbLIX TP onpeaensior B 3aBUCMMOCTH OT CNeayIoLLmMX
napaMeTpoB:

- TEXHMKO-3KOHOMMWYECKME nokasartenu;

- Temnepartypa OTBOAWMbIX ra3os;

- Hanuyue arpeccuBHOW cpeabl.

16.3.2 [Ina 3almThl HECYLLIETO CTBONIA MOHOJUTHLIX XKENe300eTOHHbIX TPYD pekomeHayeTca UCnosb3o-
BaTh:

- (pyTepoBKY KEpPAMUYECKMM MOMHOTENbIM KUPNUYOM NIACTUHECKOrO NPECCOBAHUA HA LEMEHTHO-TMUHSA-
HOM WMIM KUCIIOTOYNOPHOM pacTBOPE;

- (byTepoBKY KMCNOTOYNOPHbLIM KUPMUYOM Ha KUCIOTOYNOPHOM pacTBOpE;

- (byTepoBKy LUAMOTHbIM KUPMUYOM Ha LEMEHTHO-LUAMOTHO-TFIMHAHOM PacTBOpE;

- (byTepoBKY U3 MOHOSIMTHOIO JIEFKOrO TENJION3ONSILUOHHOTO BETOHA;

- BHYTPEHHMI ra3o0TBOAALUMI CTBOM;

- WHblE BUAbI 3aLLUTLI.

16.3.3 BbICOTY 3BEHLEB U TONLLUMHY KUPNUYHON (hyTepoBku onpeaensiot B cooteeTcTeum ¢ CM 43.13330.

MpuMblkaHue 3BeHbEB (PyTEPOBKM HEODXOAUMO OCYLLECTBISATH C NEPENYCKOM HUXXHETO 3BEHa NO OTHO-
LLIEHUIO K BEPXHEMY C YYETOM BO3MOXXHOCTM CBOOOAHOIO «pocTta dpyTepoBku». BepTukanbHbIl 3a30p Mexay
3BeHbsIMU DYTEPOBKU 3aNONHAIOT XPU3OTUIIOBLIM LUHYPOM B0 APYrMMU repMETUIUPYIOLLMMU MaTepUanamm.
CBepxy 3a30p MexXay 3BeHbsAMU (DYTEPOBKU NEPEKPLIBAIOT CIE3HMKOBLIMKU NOSICAMU U3 PAaCOHHON KEPaAMUKK
UINM KapHU3amu.

16.3.4 [InA BO3MOXHOCTM TEMMEPATYPHOr0 paclUMpeHus hyTepoBKM No paguycy mexay yteposkon u
»Kene3o6EeTOHHbLIM CTBONIOM CrieflyeT NpeayCcMaTpuBarh 3a30p LWMPUHON He MeHee 50 mm.

Ona ymeHbLUEeHMs TEMNEPATYPHOrO nepenaga no TOMWuHe CTBona U (pyTepoBKM 3a30p MOXET ObiTb
3anonHeH TennoBOi M30NSAUMER U3 MUHEpPanoBaTHbLIX NAWT, AMAaTOMUTOBOIO KUPNU4a, U3BECTKOBO-KPEMHE-
3eMUCTbIX NAUT U Apyrnx 3 MEKTUBHLIX TEMMOU3ONALMOHHLIX MaTepuanos. [1pu nCNoNb30BaHWUN B KaUeCTBE
M30MALMK ChIMy4MX Marepuanos cneayet cobniopgartb Tpe6osanus 16.1.

Tennon3onsALMOHHBIA MaTepuan [OIDKEH BblAEPKUBATD MAKCUMArbHYIO NPOEKTHYIO Temmneparypy,
arpeccuBHOE BO3AEHCTBUE OTBOAMMBIX ra30B U ObiTb 3aLLMLLIEHHbIM OT BNaru.

Ons npenoTepaLleHns 0Caaku TENMOU3ONALUMOHHOMO MaTepuana cneayet npeaycMarpusaTb NpOTUBOOCA-
ZI0YHbIE NosACa B BUAE BbIMYCKOB kupnuya yteposku. [JonyckaeTcsa KpenneHme Tenson3onsiyMoHHbIX NiuT
K ene300eTOHHOMY CTBOMY C MOMOLLbIO AHKEPOB U APYIUX YAEPXKUBAIOLLMUX YCTPOICTB.
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16.3.5 TonwuHy TennoBoN M30MALMM ONPEAENSIIOT TENOTEXHMYECKMM PACHETOM, NPU 3TOM Harpes Oe-
TOHa CTBOMNA He AOMmkeH npesbiwartk 200 °C, 6etoHa pyHaameHTa — 250 °C.

Ons o6ecneyeHns TPELWMHOCTONKOCTN KUPNMUYHON DyTEPOBKM TEMNEPaTYPHbI Nepenaa no ee TonwuHe
He J0oMmkKeH npesbiwars 80 °C.

16.3.6 KoHCTpyKuma cyTepoeku Tpy6 C BEHTUNMPYEMbIM 3a30POM AOMKHA o6ecnevnsaTb NPONYCK BEHTH-
NSLUMOHHOIO BO3AYyXa NO BCeii BbicOTe TPyObl U BLIXOA €ro U3 BEHTUAMPYEMOrO 3a30pa B BepxHew Yactu Tpy6bi.

16.3.7 3BeHbsA (hyTEPOBKMU YCTAHABNMBAIOT Ha Xene306eTOHHbIe KOHCONMU-BLICTYMbI, YCTPauBaeMble Ha
BHYTPEHHEN MOBEPXHOCTU HECYLLEro »ene3obeToHHOro cTBona. BuineT (BbICTynalowWwas 4acTb) KOHCONU Ha-
3HavaloT B 3aBUCUMOCTU OT TOMLLUMHBI CPYTEPOBKU, TENNOU3ONALMKU U BO3AYLLIHOTO BEHTUNNMPYEMOro 3asopa.

16.3.8 Ansi MOHONUTHbIX DYTEPOBOK CrieayeT MCMONb30BaTh NErkMi LEMEHTHBIN 6eTOH ans cnaboarpec-
CUBHbIX Cpea U NErkui CUNUKaTHbIi 6€TOH — Ans cpegHearpeccuBHbIX cpef Cco CneaylowmMmMmn XxapakTepucTu-
KaMu:

- Mapka no nroTHOCTU He Bbilwe D1600;

- Mapka no BogoHenpoHuyaemoctu ot W8 go W10;

- Ko3adpduumeHT TennonposoaHocTu ot 0,46 ao 0,58 Br/(m- °C);

Mpu Temneparype raszos Bbiwe 200 °C AnA MOHOMUTHBLIX )YTEPOBOK AONYCKAETCA MCMNONb30BaTb XKa-
pocToiikme GeTOHbI ¢ MapKoi no nnoTHocT ot D1100 o D1600 u COOTBETCTBYIOLLErO Knacca no npeaensHo
J0NyCTUMOW TEMNEepaType NPUMEHEHUS.

TonwmHy MOHONMUTHON DYTEPOBKM ONPEAENSIOT TEMIOTEXHUYECKUM PAaCYETOM, HO HEe MeHee 120 MM.

16.3.9 ApMupoBaHne MOHONMUTHbLIX (PYTEPOBOK OCYLLECTBAAIOT OTAENbHLIMU FOPU3OHTArNIbHLIMU U BEp-
TUKanbHbIMWU CTEepXXHAMW B cooTBeTcTBUM ¢ CI 27.13330. [ina apmupoBaHusi AONyCKaeTcs UCNOMNb30BaTh
KOMMo3uTHYI0 apmartypy no NOCT 31938.

16.3.10 Ana noBbiEHNUS TEMAOM3ONUPYIOLLMX CBOMCTB U YMEHbLUEHUS TEMMNEPaTYPHbIX YCUNUI B He-
CyLLEM Xene300eTOHHOM CTBOIE A0MYCKAETCA MEXAY MOHOMUTHOW (PYyTEPOBKOM U XKEene300€TOHHLIM CTBONOM
yCcTpanBarb NPOCAONKY U3 XKECTKUX TENMOU30NALNOHHbIX N3AENWIA.

16.3.11 OnA 3awutbl OyTEPOBKU HA BEPXHEM Cpe3e TPyObl yCTaHABNMBAIOT 3aLUMTHBIN KONNaK U3 fnTbIX
YYTyHHbIX AeTanen.

16.4 KupnuuHbie TpyObl

16.4.1 Ons kupnn4HbIX TPY6 hyTepPOBKY BLINOMHSAIOT U3 LUTYYHOW KUPNUYHOW KNAAKKU, KOTOpas BbIMNOMHS-
€TCA OTAENbHbIMY 3BEHBAMM MO BbICOTE C ONMPAHWUEM HA BHYTPEHHUE BbICTYNMbI KUPNUYHON KNaaKn HECYLLETO
cTBOnMA.

16.4.2 dyTepoBka AOMKHA COOTBETCTBOBATL crneaylowwmm TpeboBaHnAaM:

- BbICOTY 3BEHLEB (PYTEPOBKM U3 KMpNu4a cneayeT npuHumathb no CM 43.13330;

- Npu Temneparype oTBoauMMbIX ra3os oT 100 go 250 °C mexay CTBONOM M (byTepoBKON cneayeT
npeaycMarpusaTtb BO3AYLUHbIN 3a30p 50 MmMm;

- npu Temneparype 0TBOAUMBIX rasos Hmke 100 °C chyTepoBka A0MKHA ObiTb BbINOMIHEHA BNMOTHYIO K
CTBOSIY M €e cneayer 3almulaTtb CNoem TOpKpeT-6eToHa TonwmHo ot 25 0 30 mMm;

- Npu Temneparype oTBoAUMBIX rasos ot 250 go 500 °C BMeCTO BO3AYLLHOIO 3a30pa Cneayer npeayc-
MaTpuBaTh CNOW TENNOM30NALUM U3 MUHEPANOBATHBIX MIUT;

- npu Temneparype Bbitle 500 °C ¢yTepoBKy NpeaycMaTpuBaloT M3 OrHEYNOPHOTO KUpnuya ¢ u3onsuuen
M3 NEHOANATOMMUTOBOIO KUPMNYa C NONY>XKECTKUMU MUHEPANOBATHLIMU NMNUTaMu unu 6€3 HUX B COOTBETCTBUU
C pac4eTom;

- B Cnyvae, ecrnu rno ycrnoBusaM 3kcnnayartaummu Tpyobl UMEeTCst BO3MOXHOCTb 06pa3oBaHUA KUCNOTHOIO
KOHAEHCaTa Ha NMOBEPXHOCTU (hyTepoBKK, B y3nax conpskeHus 3BeHbeB hyTepoBkM HEOOX0AUMO npeaycMa-
TpUBaTb CIE3HMKOBBIE MOSICA C TEM, YTOOLI NEPEKPbITH 3a30p MeXay (hyTEpOBKON U CTBONIOM U UCKMIOYUTL
BO3AEWCTBME KOHEHCATa Ha MOBEPXHOCTL HECYLLEro CTBONA TPyObl.

16.4.3 Npu noa3eMHOM NOAKMIOYEHUN ra30xoa0B k Tpybe pyTepoBKy HEOOXOAMMO BbINOSMHATL BHYTPU
»ene3o06eToOHHOro oyHAaMEHTa.

16.5 C60pHbIe xene3o6eToOHHbIe TPYObI

Ona cOOpHbIX Xxene3o0eToHHbIX TPy6 3almMTHasE cMCTemMa AOMKHA COOTBETCTBOBATL CNEAYIOLWUM Tpe-
GoBaHuAM:

- npu TeMneparype oTBOAUMbIX rasos Huxke 250 °C u cnaboarpeccuBHOn cpeae dhyTepoBKy, Kak NpaBu-
10, He NpeaycMaTpuBaioT;
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- Npu Temneparype oTBOAUMBIX rasos Bbilwe 250 °C pekomeHAayeTcs npeaycmarpuBatb PyTEPOBKY M3
LLIAMOTHOTO NErKOBECHOIO KUpnu4a, ONMpPatoLLylocsi Ha ONOPHbLIE CTONMKU, NPMBAPEHHbIE K 3aKnagHbiM AeTa-
NAM Ha BHYTPEHHEN NOBEPXHOCTU Liapr, unu yTepoBKy U3 NIETKOTO »KapoCTOMKOro 6eToHa Mapku no NNOTHO-
ctn o1 D800 ao D900. [inA yMeHbLUEHUA TEMNEPATYPHbIX HANPSDKEHUI B CTEHKE HECYLLIETO Xene300€TOHHOTo
CTBONA A0NYCKAETCA YCTPOWCTBO MEXAy CTEHKOW U ¢hyTepOBKOW BO3AYLLHOTO 3a30pa MnM NoaaTnuBoOi Npo-
Knaaku U3 Xpu3otuna u Apyrux aHanoruyHbLIX MaTepUarnos;

- ANA 3aWmThl OT KOHAEHCaTa OTBOAUMBIX FA30B BHYTPEHHIOIO MOBEPXHOCTL Liapr ONYCKaEeTCA TOpKpe-
TMPOBATbL CNOeM TOoNLWMHON oT 25 A0 50 mm. CocraB TOpKpeT-6eTOHa NoABUPAIOT C yYETOM arpeCcCUBHOCTU U
Temneparypbl OTBOAUMBIX ra30B U TEXHONOMMU HAHECEHUS.

16.6 CtanbHble TPyObI

16.6.1 Heo6xoaMmMoCTb NpUMEHeHUs1 1 BbIOOp TMNa yTepoBkK AnNsi cTanbHbIX TPYO onpeaensiior B 3a-
BUCUMOCTHU:

- OT TEXHMKO-9KOHOMUYECKUX NoKa3arenen;

- TeMmnepatypbl 0TBOAUMBIX ra3os;

- arpecCMBHOCTU OTBOAMMbIX ra3oB.

16.6.2 3awmTHYIO cUCTeMy B CTanbHbIX Tpybax crneayer npeaycMarpuBaTth No OAHOMY U3 CReAyIoLmMX
BapUaHTOB:

- MOHoMnuTHas 6eToHHas hyTepoBKka, HaHOCMMas onanybo4YHbIM CocoOOM UM METOA0M TOPKPETUPO-
BaHWUSI HA BHYTPEHHIOI0 NOBEPXHOCTb HECYLLIETO CTBONA;

- XMMWYECKN CTOWKUE MOKPBITUS, HAHOCUMbIE HaMbINEHUEM C NOMOLLBIO LUNATENs1 UIU KUCTMU.

[nga 3awmThl HECYLLEro CTBOMA AOMYCKAETCA UCMONb30BaTb BHYTPEHHUI ra300TBOASILLMI CTBOJ C 00Cny-
XXMBAEMbIM UNKU HEOOCMY>XXMBAEMbIM MPOCTPAHCTBOM MEXAY HUM U HAPYXHBIM HECYLLIMM CTBOMOM.

[onyckaetcs pasmeLleHne B npeaenax 04HOro HecyLero CTBOa HECKONbKUX ra3so0TBOASILLIUX CTBOSIOB,
BbIMOSIHAEMbIX M3 METanna unm nonMMepPHbIX KOMNO3UTOB.

16.6.3 MoHonuTHaa yTepoBka U3 nerkoro 6ETOHa AOIMKHA UMETb MUHMMASbHYIO 0OBLEMHYIO MapKy
no NroTHOCTK He Bonee D1000 1 mapky no BogoHenpoHuuaemoctu ot W8 ao W10. dyTepoBKy aAonyckaeTcs
yKnaabiBatb B onanybky no BHYTPEHHEW CTOPOHE CTBOMA WK HAHOCUTL METOAOM TOPKPETUPOBaHUA. Tonwm-
HY MOHOSUTHON PYTEPOBKM ONPEAENnsIOT NO TENNOTEXHUYECKOMY pacyeTy, HO He MeHee 50 MMm.

16.6.4 Mpu TonwuHe dytepoBkn ot 50 10 65 MM ee crneayeT apMMpoOBaTb ANEKTPOCBAPHON NPOBOMOY-
HOW CETKOI C pasamepoM siuerikn 50x50 mm n3 npOBONOKM MUHUMANbHLIM AnamMeTpomMm 2 MM unu 100100 mm
13 NPOBOSIOKU MUHMMASBHBIM AnameTpoM 3 MM. CEeTKy pacnonarator Ha pacctossHun 20 MM OT NOBEPXHOCTH
cTanbHOV 060MOYKM M 3aKPENnSIOT K 060N0YKe C MOMOLLBIO CTanbHbIX LUNUMAEK, MPUBAPEHHBIX C UHTEPBAIOM
450 mm.

16.6.5 dyTepoBKy TONWMHON Bonee 65 MM apMupytoT V-06pasHbiMU CTanbHbIMKU aHKEPaMM, KOTopbie
np1BapMBaIoT K 0BGO0NI0UKE B MPOM3BONBLHOM MOPSAKE G MUHUMANbHBIM KONMYECTBOM 16 WT. Ha 1 M2,

16.6.6 OnA sawmThbl hyTepoBKU OT BO3AEWCTBUA OKPY>XAOLIEN cpeabl HE0OxoanmMo npegycMmaTpuBartb
YCTaHOBKY B BEPXHEI 4yacTu (pyTepoBKM YCTOWUMBOTO K KOPPO3UU METAMMMYECKOro Konnaka.

16.6.7 OnA MOHONMUTHBIX (hyTEPOBOK CneayeT Ucnonb3oBaTb 6€ToHbI Mo 16.3.8.

16.6.8 Npu TemnepaTtype 0TBOAUMbIX ra3oB Bbille 200 °C Anst MOHONMUTHBIX hYTEPOBOK A0NYCKAETCA UC-
Nonb30BaTh XapoCTonkue 6ETOHbI ¢ Mapkoi no nnoTHocTu oT D1100 go D1600 1 coOOTBETCTBYIOLLErO Knacca
no npeaenbHO AONYCTUMON TeMNepaType NPUMEHEHUs.

16.6.9 ApMupoBaHNUE MOHOMNUTHbLIX PYTEPOBOK OCYLLECTBNSAIOT OTAESNbHLIMU FOPU3OHTasNbHLIMU U BEPTU-
KanbHbIMK CTEPXKHAMM B cooTBETCTBMM € CIM 27.13330.

Mpu cooTtBercTBylOLEM ODOCHOBAHUM AOMNYCKAETCHA MCMNOMb30BATb KOMMO3UTHYIO apmaTypy no
FOCT 31938.

16.6.10 [OnsA noBbILLEHMSA TENNOU3ONUPYIOLLMX CBONCTB U YMEHbLLUEHUSA TEMNEPATYPHLIX YCUMNUIA B He-
CyLLeM CTanbHOM CTBONE AOMYCKAeTCs MEXAY MOHONMUTHOW (DyTEPOBKOW U CTanbHbIM CTBOSIOM YCTpauBaTb
NPOCIONKY U3 XKXECTKUX TENMON3ONALMOHHBIX U3AENUIA.

17 OcoBGeHHOCTU NPOEKTUPOBAHUA TPYO B CEMCMUUYECKUX panioHax

17.1 Mpu npoekTupoBaHun Tpyd, pacnonoXXeHHbIX B CENCMUYECKUX PaliOHaX, UHTEHCUBHOCTb CecMU-
YECKNX BO3AEWCTBUI CNefyeT NPUHMMATh Ha OCHOBE KapT OBLLEro CencMuMYecKkoro paoHUpPOBaHUs TEpPUTO-
puun Poccuickon ®eaepauum no CrM 14.13330.
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Buibop kaptbl (A unu B) ykasbiBaloT B 3aaaHuM Ha npoektuposaHue. Ansa Tpy6 sbicoTou 6onee 100 m
u Tpyb, pacnonoxeHHbIX Ha 06bekTax NOBbILLEHHOW OTBETCTBEHHOCTU, NpuBeaeHHbIX B CIM 14.13330.2014
(Tabnuua 3, noauumA 1), ANA YTOUHEHU CEUCMUYHOCTM paioHa CTPOUTENLCTBA CneayeT AO0NONMHUTENBHO NPo-
BOAUTHL CMEeLUanmM3npoBaHHbIE CEMCMONOTMYECKMe U CEMCMOTEKTOHMYECKUE UCCNEN0BAHUS.

17.2 PacyeTHy0 CENCMUYHOCTb NNOLLAAN CTPOUTENBLCTBA HEOOXOAMMO YCTaHABNMBATL MO pe3ynsratam
CeNCMNU4ECcKOro MUKPOPaNnoOHUPOBAHUS, BLIMOIIHAEMOTO B COCTABE UHXXEHEPHO-TEONOrMUYECKUX U3bICKAHUN.

17.3 He ponyckaerca NpOeKTUPOBaHUE KUPNUYHLIX, aPMOKMPIUYHBIX U COOPHBIX Kene300EeTOHHbIX TPYO
Npu pacHETHOW CEHCMUYHOCTU NNOLUAJIKN CTPOUTENBLCTBA 7 6annos u Boiwwe. XKene3o6eTOHHbIE MOHOMUTHBIE
1 cTanbHble TPyObl, a Takke TPyObl B BUAE rasaooTBOASILLMX CTBOJSIOB C HECYLLMMK GaluHAMKM AoNyCKaeTcs BO3-
BOAUTb NMPU PACYETHOW CENCMUYHOCTM A0 9 BannoB BKIOYMTENLHO. [pU pac4eTHON CEMCMUYHOCTU NnoLwaa-
KM cTpouTenbcTBa He 6Gonee 7 6annoB Ans cranbHbiX HedyTepoBaHHbIX TPYO U cTanbHbIX HecyLmux GaweH
BbicoTOM A0 100 M BKMIOYMTENLHO U He Bonee 6 BannoB — ANa BCEX OCTanbHbIX TUMOB TPYD cerncmuueckue
Harpysku npu ux NPOEKTMPOBAHUU JONYCKAETCS HE YUUTLIBATD.

17.4 Harpy3ku u kK0a(puULMEeHTbI COMETAHMI HArPY30K NPU pacyeTe Ha cercmuyeckne (0CobbIe) Harpys-
KM npuHMMatoT no Tabnuue 6.1.

17.5 Pacuet Ha ceiiCMUYECKME Harpy3ku, COOTBETCTBYIOLLME YPOBHIO NPOEKTHOro 3emnerpsiceHus (M3),
cnefyeT BbINOMHATL AN BCeX TPyO B COOTBETCTBUM C HACTOAILLIMM CBOAOM npasun. PacyeT Ha cencmuyeckue
Harpysku, COOTBETCTBYIOLLUME YPOBHIO MAKCUMAanbHOrO pacyetrHoro 3emnerpsaceHusa (MI3), cneayer Bbinon-
HATL Ana TpyO BbicoTOn Oonee 100 M M AnA TpyO, pPacCNONOXEHHbIX HA 0O bLEKTaxX NOBLILUEHHON OTBETCTBEH-
HOCTU, NpuBeaeHHbIX B CIM 14.13330.2014 (Tabnuua 3, nosuuyusa 1).

17.6 Pacuet TpyO Ha ceiicMMUeckue Harpysku, cooTBercraytowme kak M3, tak u MP3, ponyckaercs
BbIMOSIHATbL C UCMOMb30BAHWEM KOHCOMNbHOW PaCYETHOW AWHAMUYECKOW moaenu. Mpu atom cTBON TPYObI
MOAENUPYETCA CTEPXKHEM C COCPELO0TOYEHHBIMM Maccamu B N Y3MOBbIX TOYKaX (CM. PUCYHOK 17.1) C yueTOM
He MeHee Tpex hopm COBCTBEHHbIX konebGaHui, ecnu nepuoa NEpPBOW HU3LLEN (hOPMbI COOCTBEHHbIX KOne-
Ganun T, > 0,4 ¢, U C y4eTOM TONLKO Nepsom ¢hopmel, ecnm T, < 0,4 c.

PacueTbl, cooTBeTcTBYOWME YypoBHIO MP3, cneayeT BbinonHATb No CI 14.13330, ¢ npUMEHEHNEM UH-
CTPYMEHTarbHbIX UM CUHTE3UPOBAHHbLIX akCeneporpaMmm.

PacqeTHY0 CENCMUYECKYIO HAarpy3Ky Sy, 4ns -1 (popMbl COGCTBEHHBIX KONEOAHUIA, NMPUITOKEHHYIO B y3-
NOBOM TOYKE K KOHCONbHOWM paCcYETHOW AMHAMUYECKOW MOAENK, ONpeaenstoT no opmMyne

Sik= 15K Kymy ARy, (21)

rae Ky — KOS(ULIMEHT, yUUTLIBAIOLUMIA HA3Ha4eHue TpyObl U ee OTBETCTBEHHOCTb, NPUHUMAEMbIN B COOT-
BetcTBumu ¢ CI 14.13330;
K; — KO3(PULIMEHT, YUUTLIBAIOLLMIA AOMYCKaeMble NOBPEXAEHUA TPYObl U NPUHMMaeMblin pasHbiM 0,25
AN MOHOMUTHbIX Xene306eTOHHbIX TPY6 1 paBHbIM 0,22 AN CTanbHLIX TPY6 U HECYLUMX peLueTya-
Thix 6aLleH;
m, — Macca yyacrtka cTsorna TpyObl, OTHECEHHAas K TOYKE K 0CW CTBONA 1 onpeaensemas ¢ y4etom Koad-
(OULMEHTOB COMETaHMI Harpy3oK, NpUHUMaeMbIxX No Tabnuue 6.1;
A — 3HayeHue YCKOPEHUs B YPOBHE OCHOBaHMS TPYBbl, NpUHUMaemMoe paeHbiM 1,0; 2,0; 4,0 m/c2 npu
pacyeTHOM CeNCMUYHOCTK 7, 8, 9 BannoB COOTBETCTBEHHO;
B; — K03hPULMEHT ANHAMUYHOCTU, COOTBETCTBYIOLLMNIA i-1 (hOpME COGCTBEHHBIX KONEBaHWi U BbIYUC-
nsembivi no Cl 14.13330;
Njx — KOIMMDULIMEHT, BbIMUCTIAEMBIN NO hopmyne

n
Yik ijyij
j=

L 2
XMy
Jj=1

TA€ Yy ¥jj— TOPU3OHTarbHbIE NepeMeLLieHIst 0cu CTBONa Tpy6bl Npu COBCTBEHHBIX kKonebGaHusax no i-n popme
B TOYKaX, rae npumnoxeHsl COCPeA0TOYEHHbIE MACChl B COOTBETCTBUM C PUCYHKOM 17.1.

Mpu pac4eTHOl CEWCMUYHOCTM MIOLLAAKU CTPOMTENLCTBA 8 GannoB U BbilUE, NOBLILEHHON TOMbLKO B
CBAA3U C HarnM4neMm rpyHToB, N0 CeMcMnYeckumM ceorcteamM oTHOCKMbIX No CIM 14.13330 k kateropusm Il unu
IV, 3HaveHus Sy, BbluMCNEHHbIE MO popmyne (21), AONONMHUTENLHO YMHOXKAKOT Ha KO3hduuMeHT 0,7, yuuTbi-
BalOLWUI HENUHEWHOEe AedOPMUPOBaAHME TPYHTOB.

Ny = (22)
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PucyHok 17.1 — KoHconbHasa pacdeTHaa AuHamudeckas Mogens cteona Tpybbl Npu pacyete
Ha celicMUYecKkne BO3AeNcTBUA

17.7 PacyeTHble 3HaYeHUst n3rnbaroLux MOMEHTOB, MONEPEYHBIX CUIT, NEPEMELLEHNUI U ApYrue napamMe-
TPbl HaNpPsAXXeHHO-AEeHOPMUPOBAHHOTO COCTOSHUS X, BbI3BaHHbIE CEACMUYECKUMU HArPy3Kamu, BHIYUCTISIOT
no dopmyne

(23)

rae X; — sHaveHue COOTBETCTBYIOLLEro napaMerpa And i-i popmbl konebawi,
m — KOMNM4YeCTBO y4uTbIBaeMbIX B pacyete popm konebGaHui.

17.8 MNpu pacyeTax HECYLMX KOHCTPYKUWMIA TPyObl HA NPOYHOCTbL PACYETHLIE CONMPOTUBIIEHUA Ma-
TepuanoB NOMUMO KOIPDULMEHTOB ycnoBuin paboTbl, NPUHMMAEMbIX B COOTBETCTBUU C INaBon 7,
AOMOMHUTENbHO YMHOXAIOT Ha KOSMMULNEHT YCNOBKI PaGoThl NP CENCMUYECKUX BO3AENCTBUAX My,
paBHbIn 1,3 ANA CTanbHbIX KOHCTPYKUMIA 1 1,2 — ansa 6eToHa u apmatypbl Xene3ob0eTOHHbIX KOH-
CTPyKUUi. Mpu pacdete cBapHbIX COEAMHEHMI NPUHUMAIOT M, = 1, @ AN GONTOBLIX W 3aKNEMNOYHbIX
coeauHeHuit my, = 1,1. B cny4ae skcnnyaTaLuu KOHCTPYKLUA Npu pacyeTHON TeMNepaType OKpyxaio-
e cpeasl HuKe MuHYC 40 °C koadhuULMeHT ycrnosuii paboTel my, AN 3TUX KOHCTPYKLUA NPUHUMAIOT
paBHbIM 0,9.

17.9 MNpu npoekTMpOoBaHUK XKene300eTOHHbIX CTBOSOB U (PYHAAMEHTOB TPYD A48 CENCMUYECKUX paiOHOB
HeobxoaMMo cobnaatk AONONMHUTENbHBLIE TPEBOBaHUS K UX apMUPOBaHuMio B cooteseTcTBumu ¢ CI 14.13330
n CI 43.13330.

17.10 PacyeTr M npoekTMpoBaHWEe CBaWHbIX (PyHAAMEHTOB CneayeT BbINOMHATbL B COOTBETCTBUM C
CIM 24.13330.

18 CBeTohopHbIEe NNowaaky, cBeToorpaxaeHue, MonHue3sawmra,
X040Bbl€ NECTHULbI

18.1 Ha tpybax cneayeT npeaycmaTpuBartb XOAOBLIE NECTHULbI, CBETOOPHbIE NOLWAAKM W MNI0-
waaku (6ankoHbl) 06CNyXMBaHWSA, MONHUE3aLUMTY, MAPKUPOBOYHYIO OKpaCKy M CBETOBOE orpaxkaeHue. Ans
KOHTPONS TemnepaTypbl, COCTaBa U APYrux XapakTepucTuk OTBOAMMbIX Fa30B B COOTBETCTBUU C 3aJaHUEM
3aKkasuuka Ha Tpybax ycTaHaBnNMBaOT KOHTPONLHO-U3MepuTeEnbHbIe npubopsl (KUMM) u apyryio nsmeputens-
HYI0 annapartypy.

18.2 PacueT MeTannokKoHCTPYKUMIA nnowaaok, 6ankoHOB U NECTHUL, CreayeT BbIMOMHATL B COOTBET-
ctBuun ¢ CI 16.13330, npu aTom:

- MonesHast HOPMATUBHAS HArpy3ka Ha NnoLagkyu n 6ankoHsl pasHa 3,0 kH/M?;

- KoadbuUUMEHT neperpy3ku ansi COGCTBEHHOro Beca paseH 1,1, Ana nonesHon Harpysku — 1,4 u ans
BPEMEHHOW Harpyskm — 1,2;
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- COCpefloTOMEHHas HOPMaTUBHASA Harpy3ka Ha KPOHLITENHbIE NAOLWAAKM OT MOHTaXHbIX npucnocobne-
HWit paBHa 5 kH;

- rOpM30HTanbLHasA HOPMAaTUBHAsA Harpy3ka Ha MOPy4YHU Nepun orpaxaeHun pasHa 0,3 kH.

NudopmaLusi 0 NpoEKTUPOBAHUM METANIIUUECKMX KOHCTPYKLUN, YCTaHABNUBAEMbIX HA KUPMUYHBIX TPY-
6ax, npueeaeHa B [4] (cepusa 3.907.2-12).

18.3 He6X0AMMOCTb Hanuuusi, pacnosnioXXeHne CBETOMOPHLIX NAOWAA0K MO BLICOTE U UX KONUYECTBO
cneayeT NPMHUMaThL B COOTBETCTBUM C [1] U 3aaHMeM Ha NPOEKTUPOBaHME, B KOTOPOM MOTYT GbIThb yKka3aHsbl
ocoOble TpeboBaHMSA 3akasumka.

Mnowazku ana obcnyxMBaHusi U CBETOPOPHBbIE NNOLLAAKN A0SHKHBI ObITb YCTAHOBMEHbI NPU HEo6Xo-
AVMOCTM Ha COOTBETCTBYIOLLMX YPOBHSIX, B TOM YuCIe AnsA o6ecnedYeHns AocTyna K 3arpagutenbHbiM OTHAM
cBeToorpaxaeHusi, npuéopam KM, monHuenpueMHukam MonHuesawmTsl 1 ana yao6cTea npoBeaeHus pe-
MOHTHbIX M MOHTaXHbIX paboT U T. .

Mnowaaku JOmKHbI UMETD:

- OrpakaeHus BbICOTON He MeHee 1,1 M C MPOMEXXYTOUYHOM nepeknaauHon (OAHOW Unu AByMSA);

- HaJexHoe KpenneHue K 06onouke Tpyobi;

- LUMPUHY He meHee 825 MM.

CBeTodbopHbIE MNOLLAAKMA AOMKHLI pacnonararbCs BOKpYr TpyObl Takum o6pasom, 4to6bl nmenach BO3-
MOXHOCTb AN YCTAHOBKM U OBCNY>XMBaHUSA OTHEN CBETOOTpaXKAeHUA, YyCTaHaBNMBAEMbIX BOKPYr TpyObl He
MEHee YeM B TPeX MeCTax No NEPUMETPY NMOLLAAKU.

Mnowaaku ana obcnyxueanus, gocryna k npubopam KU u nnowaaku Ana otabixa (6ankoHbl) npu
noagbeMe Mo XO04O0BON NECTHULE AOIMKHbI UMETb rabapuTbl, NO3BONSAIOWMNE PA3MECTUTL XOAO0BYIO NECTHULLY,
mMecTo ans obcnyxusanusi npudopos KU, Mecto ans oTabixa u T. M.

Mnowaaku Ha HecyLmx GalHAX (kapkacax) TpyO, a TakKe TEXHONOrnYeckue NNOoLWaakm B MEXTPYOHOM
NPOCTPAHCTBE CaMOHECYyLLUX TpyD C ra3ooTBOAALLMMU CTBONAMU NMpU TEMNEpaType Ha Hapy>XHOW NOBEpX-
HOCTM rasooTBOASALLUMX CTBONOB Bbile 60 °C AOMKHbI UMETb OrpaXKaAeHUA BbICOTOW He meHee 1,1 M BOKpyr
ra3ooTBOASALUMX CTBONOB AN 3aLUMTbl NEePCOHana oT TepPMUYECKUX TPaBM.

18.4 [na nogvema Ha Tpyby crnedyeT npeaycmMaTpuBaTh XOAOBbIE NMECTHULbI, KOTOPbIe AOMKHbI ObiTh
NOCTOSIHHO 3aKPENEHbl HA CTBOJIE UMW HECYLLEM Kapkace TPyObl  BbIMOSIHEHbI, KAk NPaBUIIO, BEPTUKAbHbI-
MW, B BUAE HENPEPBLIBHON NMIMHUU, C NPOMEXYTOYHBIMU MAOWAAKaMU Ans 00CNY)XMBAHUS UNKU OTAbIXA UK B
BUAE OTAENbHLIX 3BEHLEB CO CMELLIEHWEeM OCEeN Ha nnoLaakax otabixa.

B cny4yae ycTpoiicTBa HenpepbLIBHOW BEPTUKANbHOW NECTHULBI B YPOBHE NAOLWAA0K B MECTe npoxoaa
NeCTHULbI YCTaHaBNUBAIOT MIOKU C OTKUAHBLIMU KPbILLKAMU.

TNecTHMUbI cnegyeT ocHallaTk CTaLMOHAPHBIM OrPaXKAEHWeM UnKU cneuuanbHbIMU NPUCNOCOBNeHnAMK
ANs npefoxXpaHeHUsa OT NageHus (Tpocamm), K KOTOpPbIM BO BpeMsi N0AbEeMa NepcoHan MOXeT NPUCTErMBaTbCA
CTPaxoBOYHbIMW NOACAMU CO CreLManbHbLIMU 3axsaTamu.

JNlecTHULbI Ha TpyGax pekOMEeHAyeTCA YCTaHaBnMBaTb, HAYUHAA C BLICOTbI 2,5 M OT YPOBHSA 3eMfN.

18.5 CTyneHu Ha NecTHUUe AOMKHbI OblTb PABHOMEPHO pacnpeaeneHbl N0 BCEN BbICOTE, C PACCTOAHU-
eM mexay ueHtpamu ot 225 o 300 mm. CTyneHu cneayeT U3rotaBnuMeaTb U3 KPyrfon ctanu AUaMeTpom He
MeHee 20 MMm.

18.6 [lyroBoe orpaxaeHune BepTuKanbHbiX NeCTHUL cneayeT BbINOMHATL, HAYUMHAA C BbICOTbI HE MeHee
3 M OT ypoBHsl 3eMnu. [yru cnegyet pacnonaratb Ha paccTossHMK No BbICOTE He Gonee 0,8 M oaHa OT Apyron
U COEAUHATL HE MEHEE YeM TPEMS NMPOAONbHLIMKM NONOocaMu. PaccTosiHne oT NeCTHUUBI A0 AYrk AOMKHO CO-
crasnatb ot 0,7 4o 0,8 M npu paauyce ayru ot 0,35 00 0,4 m.

18.7 JleCTHMUbI AOMXKHbI ObiTb 0GOPYAOBaHLI MAOWAAKAMU UKW NPUCNOCOONEHUAMU ANA OTAbIXa He
pexxe yem Yepes Kaxablie 12 M no BbICOTE.

18.8 [onyckaeTcsi OTKPbITas NeCTHMLIA CO cneuuanbHON cucteMoi 6e30nacHOCTU NpuU nogbeme.

18.9 Hemetannuueckue Tpybbl 1 HeMeTannu4Yeckue ra3ooTesoasaLume CTBOSbI, a TaKKe MeTannuyeckue
Tpy6bl 1 razo0TBOASALLME CTBOJIbI C HAPYXKHOW TENNMOBOW U30NAUMEN AOMKHLI UMETbL CUCTEMY MOMHME3aLLu-
Thl, COCTOAILLYIO M3 MOMHUENPUEMHUKOB, ABYX TOKOOTBOAOB (OCHOBHOTO W AYONUPYIOLLEr0) U 3a3eMNAIOLLETrO
KOHTYpa. B kauecTee ayGnumpyloLero TOKOOTBOAA MOXKET UCNONb30BATLCA XOA0BAsA NECTHULIA, ANIEMEHTLI KO-
TOPOW AOSHKHBI HAAEXKHO COEAUHATLCS B €AUHYIO INEKTPUHECKYIO Lienb.

Merannuueckue Tpybbl U METANNMYECKME ra300TBOAALLUME CTBOMLI 6€3 HapY>KHOW TENIOBOI U30NALMK,
a TaKke Hecywme GalHU MOryT He UMETb YKa3aHHOW CUCTEeMbl MOMHME3ALWMTLI, HO AOMKHbI UMETL HENpe-
PbIBHYIO 3rEKTPONPOBOASALLYIO Lienb B MecTax (PnaHueBbiX COeAuHEeHUn n 3aseMnenue. [laHHble cBefeHus
npuseaeHsbl B [4]. ConpoTuBneHUe 3a3eMnsIIOLLIEro KOHTypa A0MKHO ObiTh He 6onee 50 Om.
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18.10 BepxHue orHu cBETOBOro Orpaae€Hus crnegyer ycraHaBnMBaTb HA BEPXHEN CBETO(OPHOM
nnowaake Tpybbl TakuMm 06pa3om, uToObl caM poHapbL pacnonarancs Ha paccrtosHuu ot 1,5 go 3,0 m
Hmxe obpesa TpyObl. B cnyyae He06x0AMMOCTHM YCTPONCTBA CBETOOrPAXAEHNSA HA HECKONbKUX YPOBHAX
no BbICOTE TPYObl OCTanbHbIE OTHU CBETOOTPAXAEHUA YCTAHABMUBAIOT HA HWXKEPACNONOXEHHbIX NNO-
waakax.

18.11 Ha BepxHeM sipyce CBETOBOrO OrpaxaeHus Tpyb cneayer yctaHaBnMBaTb CABOEHHbIE OTHU Kpac-
HOTO LiBETA (OCHOBHOW U pe3epBHbIN). Ha ocTanbHbIX ApYyCax CBETOOrPaXAEHUA Ha HUKEPACNONOXEHHbIX NNO-
Liaikax cneayer yCTaHaBnuBarthb No OAHOMY OTHIO (NPU HEOOXOAMMOCTHM ABA) B KAXAO0M TOUKeE.

OrHU CBETOOrPaXKaeHUs1 YCTAHABNUBAIOT Ha Nnowaakax Tpyd B HECKONbKUX MECTax B MnaHe Takum 00-
pa3om, 4Tobbl C KX 0 TOUKW MOANETA NneTarenbHbIX annapaToB GbiNo BUAHO HE MEHEe [BYX OrHEN.

18.12 3nekTpocHabxeHWe CUCTEMbI CBETOBOTO OrPaXaeHUs AOSHHO OCYLUECTBIATLCA OT [BYX He3a-
BUCUMbIX MCTOYHMKOB NMUTAHMA, KaK dHepronoTpedbutenen NO nepson KaTteropum HageXHOCTU MO ANEKTPo-
CHabXxeHuio.
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MpunoxeHue A

PacueTt BETPOBOI Harpy3ku npu 30HanbHOM AeNCTBUU BeTpa

Pac4eT BETPOBOW Harpysku ¢ y4ETOM 30HaNIBHOO AeWCTBUA BETPa BLIMOSHSAOT AN GalleH, MMELMX NepenomMs B
nosicax. Mpu pacyeTe packocoB W pacropoK Takux GalleH YacTb Harpysku, nexallyto Bbille UK HUKe TOMKU CX0Aa NosIcoB

(cM. pucyHok A.1), fonyckaeTcsa NpUHUMATL C MOHMXAIOWMUM KO3(PPULMEHTOM X B 3aBUCUMOCTU OT TOro, Kakon criydai
6yneT AaBaTk Hanbonblune yeunusa B packocax U pacropkax.

il ’\XW1 W1

O( — — —

s ]

!\ 2
/A W W A Lxw.
/o —- 2 2 A\ 2

7/
a) 6) 8) 2)
@) — ycrnoBHas cxema GallHu ¢ TouKol cxoga nosicoB O; 6) — pacyeTHasA antopa BETPOBOW Harpysku Ha GallHIo; 8) — aniopa BETPOBON

Harpysku Ha 6allHio C y4eTOM YMeHbLUEHWA BETPOBOW Harpyskn Ha y4YacTke Bbille cXoga MOACOB; &) — 3niopa BETPOBOW Harpyskn
Ha BallHIo C yY4eTOM YMEHBLUEHWUS BETPOBOW Harpysku Ha y4acTke HUXe cxoaa Noscos

PucyHok A.1 — Cxema yMeHbLUEHWS BETPOBOW Harpy3ku nNpu 3oHanbHOM AeiAcTBUM BETpa

BeTpoByto Harpyaky Ha y4acTkax 30HanbHOro AeiCTBUS BETPa W, BLIMUCIIAIOT MO dopmMyne

Wjpe = XW, (A1)
e w — pacueTHas BeTpOBas Harpyska Ha GallHHo;

X — KO3 PULMEHT YMeHbLLeHUs (cnaja) BETPOBOW Harpysku, NpUHUMaeMelii o rpaduky Ha pucyHke A.2 B 3aBUCH-
MOCTU OT ANUHBLI paccMaTpMBaeMoro y4acTka a.

a, M
50

40

30

20 4

10

1

0 o, 02(03 04 05 06 [07 08 09 x
0,25 0,67

PucyHok A.2 — Mpadhuk agnsa onpegeneHns sHadeHns koadduLmMeHTa X Npu 30HaNb6LHOM AeWCTBUN BETpa
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