CO TPYBbI MPOMBbILINEHHbBIE AbIMOBbIE MPABW/IA MPOEKTUPOBAHWA.CIM 375.1325800.2017...

MWHUCTEPCTBO CTPOUTENBLCTBA U UTULLHO-KOMMYHANBHOIO
XO3AUCTBA POCCUIACKON GEAEPALIUN

NPUKA3
ot 14 pekabpsa 2017 r. N 1667/np

Ob YTBEPXKAEHUN CBOAA NPABUN
"TPYBbl MPOMbILUIEHHbIE AbIMOBbIE. MPABUNTIA MPOEKTUPOBAHUA"

B cootsetcTBMM C MpaBuaamu paspaboTku, yTBEPKAEHMA, ONy6ANKOBAHWUA, N3MEHEHMA U OTMEHbl CBOAOB
npasua, yTBepXAeHHbIMU noctaHoBneHnem [NpasuTenbctBa Poccuitckonnt Pepepaummn ot 1 mona 2016 r. N 624,
nognyHkTom 5.2.9 nyHkTa 5 MonoxeHna o MUHUCTEPCTBE CTPOUTENBCTBA U KUAULLHO-KOMMYHANbHOIO XO3AMCTBA
Poccuiickoit ®egepaummn, yTBepKAeHHOro noctaHosseHnem Mpasutenbcrea Poccuinckon degepaumm ot 18 HosbpA
2013 r.N 1038, nyHKkTOM 59 NNnaHa pa3paboTku 1 yTBEPKAEHMA CBOLOB NPABUA U aKTyann3aumm paHee yTBEPKAEHHbIX
CTPOUTEIbHbIX HOPM M NpaBu/, CBOAOB NpaBu Ha 2016 r. u nnaHoBbI Nnepuog 40 2017 r., yTBEPXKAEHHOro NPUKasom
MWHUCTEPCTBA CTPOUTENBCTBA U MKUANLLHO-KOMMYHa/IbHOTO X03aicTBa Poccnitickont ®Pegepaumm ot 3 mapta 2016 1. N
128/np C M3MEHEHUAMM, BHECEHHbIMU MNPUKa3amMmu MUHUCTEPCTBA CTPOUTENLCTBA M KWUJIMLLHO-KOMMYHa/IbHOTO
xo3salicTBa Poccuiickoit degepaumm ot 16 mas 2016 r. N 330/np, ot 2 aBrycta 2016 r. N 538/np, ot 29 asrycta 2016 r.
N 601/np, ot 9 AxBapa 2017 r. N 1/np, npuKasbisato:

1. YTBEpAUTb M BBECTU B AEWCTBME Yepe3 6 MecALLEeB CO AHA M34aHMA HACTOALLLEro NpMKasa npuaaraemblit CBog,
npasun "Tpybbl NpOMbILINEHHbIE AbIMOBbIE. [paBuNa NPOeKTUPOBaHUA".

2. enapTameHTy rpagoCTpPOUTEIbHON AeATENIbHOCTU U apXUTEKTYPbI:

a) B TeyeHue 15 aHel co AHA M34aHUA NpPMKasa HanNpaBWUTb YTBEPXKAEHHbI cBog npasun "Tpybbl
NPOMbILW/IEHHbIE AblMOBble. paBuia NPOEKTUPOBaAHUA" Ha pPerncTpauMio B HaUMOHanbHbIM opraH Poccuiickoi
denepaunn no cTaHAaAPTU3ALMUY;

6) obecneuntb onybavMKoBaHMe Ha oduuManbHOM caTe MuHcTpoa Poccun B MHPOPMALMOHHO-
TENIEKOMMYHUKAUMOHHOM ceTn "MHTepHeT" TeKcTa yTBep)KAeHHOoro csoga npasun "Tpybbl npomblwieHHble
AbiMmoBble. [paBuna NpoekTMpoBaHMAa" B aneKTpoHHO-undposon dopme B TeyeHne 10 aHen co gHA permcTpauumm
CBOZa NPaBW/ HaLMOHaAbHbIM opraHom Poccuiickoit degepaumm no cTaHgapTM3aLmu.

3. KOHTpPOAb 32 UCNOAHEHMEM HACTOALLEro NpMKasa BO3NOXKUTb Ha 3amecTuTenss MUHUCTpa CTPOUTENbCTBA U
XUANLLHO-KOMMYHaNbHOTO X03aicTBa Poccuitickoit Pepepauunn X.A. Masnunsposa.

MuHucTp
M.A.MEHb




YTBepxaeH

Mpukasom MuHUCTEPCTBA CTPOUTENLCTBA
N XKUNMLLHO-KOMMYHA/IbHOTO X03AlCTBa
Poccuiickoin Pepepauymm

ot 14 pekabpa 2017 r. N 1667/np

CBOA NPABUN
TPYBbl MPOMDbILU/TIEHHbIE AbIMOBbIE
NPABU/A MPOEKTUPOBAHUA
Industrial chimneys. Design rules
Cn 375.1325800.2017

[aTa BBegeHuA
15 uioHa 2018 roga

Mpeaucnosue
CsBepeHuA o0 cBOAe NpaBun

1 WCNONHUTENDb - Accoumauma neye-TpybocTpouteneir u nedve-tpybonpomssoautenen  Poccum
("PocTennoctpoiiMoHTax")

2 BHECEH TexHU4YecKMm KoMUTETOM NO cTaHAapTM3aumm TK 465 "CtpounTtenbcteo”

3 MNOAITOTOBNEH K yTBepxaeHuto [denapTaMeHTOM rpagoCTPOUTENIbHOW AEATENbHOCTU W apXUTEKTYpbI
MUHMCTEPCTBA CTPOUTENBCTBA U MKUANLLHO-KOMMYHaIbHOTO X03alicTBa Poccuitckon depepaumnm (MuHctpon Poccumm)

4 YTBEPHAEH npukaszom MuHMUCTepCTBA CTPOUTENBCTBA U KUAULLHO-KOMMYHA/IbHOFO X03alicTBa Poccuiickoi
depepaunn (MuHcTpoit Poccuu) ot 14 aekabpsa 2017 r. N 1667/np v sBeaeH B geicteme ¢ 15 nioHs 2018 r.

5 3APETMCTPUPOBAH ®epepasibHbIM areHTCTBOM MO TEXHUYECKOMY pPEeryiMpoBaHUIO UM METPOorMm
(PocctaHpapT)

6 BBEJLEH BIEPBbIE

B cnyyae nepecmoTpa (3aMeHbl) AW OTMEHbl HAcToALWEro CBoAa MPaBMA COOTBETCTBYIOLLEe yBedoM/eHne
6ynetr onybaMKOBaHO B YycTaHOBNeHHOM nopagke. CooTBeTcTByOWAna WMHbOPMauUUsA, yBeAOMIEHUE U TeKCTbl
pa3sMeLLaloTcA TaKKe B MHPOPMaLMOHHOMN cucteme obLLLEero nosib3oBaHus - Ha odpMuMaibHOM cainTe paspaboTumka
(MuHcTpoit Poccum) B ceTn MHTepHeT.

BsepeHue

Hactoawmi ceoa npaBun paspaboTaH ¢ ydyeTom TpeboBaHUI ¢peaepasnbHbiX 3aKOHOB OT 27 aekabpa 2002 r. N
184-®3 "0 texHu4eckom perynmpoBaHnn”, ot 30 gekabps 2009 r. N 384-P3 "TexHnuyeckmin pernameHT o 6e3onacHoOCTH

~n

34aHUI U coopyKeHnIA".

PaboTa BbiNOAHEHA HEKOMMEpPYECKOW opraHusaumein - Accoumaumsa nede-tpybocTpouTeneir M nedve-
Tpybonpoussoauteneit Poccun "PocTennoctpornMoHTax" (Accoumauma "PocTennoctporiMoHTax").

~n

ABTOopcKM KonnekTtms: AO "Cotostennoctpoii” (.M. MapTbIHEHKO - pyKoBoAUTENb pa3paboTku), Accoumnaums
"PocTennoctporMonTax" (K0.M. Cropoxkkos), CPO HM "MoHTaxTennoCneuyctpon" (A.®. deaun), 000 AC
"Tennoctpoit" (B.A. Cbipbix, T.B. Llennnos), 000 "CneuBpbicoTcTponnpoekT" (KaHg,. TexH. Hayk C.B. LLmaTkos), AO HUL,
"Crpoutenbcteo - HUMHKB nm. A.A. TBo3aeBa (AOKT. TexH. Hayk T.A. Myxamegues), 000 "MNCP SHepro" (KaHA. TEXH.

HayK A.3. KopcyHckuit), AO "LULHUNMNpom3gaHunit" (a-p TexH. Hayk B.B. FpaHeB, KaHA. apxuTeKkTypbl O.K. JleiikuHa, K.B.
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Asgees), 3A0 LLHUUMCK nm. MenbHukoBa (MHKeHepsb! E.A. MoHypoBa, I'.P. lWenanuHa, P.M. LUNMABbKPOT, KaHA. XUM.
Hayk [.B. OHocos), OAO "Tennonpoekt" (nH. A.A. Xoabko), ®FEOY BMNO "HOXHO-YpanbCKUii rocyAapCTBEHHbIN
yHuBepcuTeT" (AOKT TeXH. HayK, npod. B.U. CONoOMUH, SOKT. TEXH. HayK, Npod. B.M. ACTallKWH, AOKT. TeXH. HayK A.H.
Motanos), npu y4yactunm obbeauHeHunsa "Cotoskomnosut" (C.HO. BetoxumH), AHO "UeHTp HOpmMUpOBaHMUA,
CTaHZAPTM3auMmM U KnaccudmKaLmm KoMnosntos (MHXK. A.B. FepantoBcKuit).

1 O6nactb npumeHeHUn

1.1 HacToawmit cBo4 NpaBuA ycTaHaBAMBAET TpeboBaHMA K MPOEKTUPOBAHMIO NPOMBbILLAEHHbIX AbIMOBbIX TPYO,
BKNIOYAA PYHAAMEHTbI, C HECYLWMMM CTBOJIAMMU U3 KMPMMUA, Kene30b6eToHa, CTaiu, NOMMEPHbIX KOMMO3MTOB, a
TaK¥Ke Ha NPOMbILLNEHHbIE AbIMOBbIe TPYObI, NOALEPKMBAEMbIE HECYLLMMWN METANUYECKMMM BalHAMM (KapKacamm).

1.2 HactoAwmin csof NpaBuA He PacnpOCTPAHAETCA Ha MPOEKTUPOBAHWE MPOMbILWAEHHbIX AbIMOBbIX TPY6
BbICOTOM OT OTMETKM YCTAaHOBKKU 15 M 1 meHee.

1.3 HacToswmi cBOA, NpaBMA He PaACMpPOCTPaHAETCA Ha NpPoeKTMpoBaHMe ¢YHAAMEHTOB MPOMbILIEHHbIX
AbIMOBbIX TPyb, NpegHasHaueHHbIX O CTPOUTENbCTBA B OCOObIX YCNOBMAX: Ha BEYHOMEP3/bIX, MPOCAZOYHbIX,
HaCbIMHbIX M HAMbIBHbIX FPYHTaX, NoApabaTbiBaeMblX M 3aKapCTOBAHHbIX TEPPUTOPUAX.

2 HopmaTuBHbIE CCbI/IKM

B HacToALem cBoAe NPaBW MCNOJIb30BaHbI HOPMATUBHBIE CCbIIKU Ha CeayloLimMe JOKYMEHTbI:

FOCT 530-2012 Knpnuy n KameHb Kepamumyeckue. ObLne TeXHUYECKMe yCaoBUA

FOCT 12071-2014 T'pyHTbI. OT6OpP, YNaKOBKa, TPAHCNOPTUPOBAHNE M XpaHeHWe 06pasLoB

FOCT 19281-2014 NpoKaT NoBbILEHHOM NPOYHOCTU. ObLIME TEXHUYECKNE YCNOBUS

FOCT 19912-2012 lpyHTbl. MeToAbl NONEBbLIX UCMbITAHUI CTATUHECKUM U ANHAMUYECKUM 30HANPOBAHNEM
FOCT 20276-2012 I'pyHTbl. MeToAbl NONEBOrO ONpeAeNeHNA XapaKTePUCTUK NPOYHOCTU U AedopMUpyeMOCTH

FOCT 31938-2012 ApmaTtypa KOMMNO3UTHas NOAMMEPHaa A58 aPMUPOBAHUA BETOHHbIX KOHCTPYKUMi. Oblme
TeXHU4YyecKume ycaoBus

CN 14.13330.2014 "CHuN II-7-81* CTponTenbCTBO B CEMCMMYECKUX paitoHax" (c nsmeHeHnem N 1)

CN 15.13330.2012 "CHwuMN 11-22-81* KameHHble 1 apMOKamMeHHble KOHCTPYKuuKn" (c nameHeHnamm N 1, N 2)
CMN 16.13330.2017 "CHwuM 11-23-81* CTanbHble KOHCTPYKLUUN"

CN 20.13330.2016 "CHu1M 2.01.07-85* Harpy3ku 1 Bo3aelicteua"

CN 22.13330.2016 "CHu1N 2.02.01-83* OcHOBaHWsA 343aHNI N COOPYKEHMIA"

CN 24.13330.2011 "CHwuM 2.02.03-85 CealiHble ¢pyHAameHTbl" (c usmeHeHnem N 1)

CN 27.13330.2011 "CHwuM 2.03.04-84 BeToHHble M Xene30b6eToHHble KOHCTPYKUUW, NpeaHa3HayYeHHble and
paboTbl B yC10BUAX BO3L,ENCTBMA NOBbILWEHHbIX M BBICOKMX TemnepaTyp"

CMN 28.13330.2012 "CHu1N 2.03.11-85 3awuTta CTPOUTENbHbIX KOHCTPYKLUMI OT Koppo3suun" (c nameHeHnamm N 1,
N 2)

CN 43.13330.2012 "CHwuMN 2.09.03-85 Coopy:KeHne NpomMbilNeHHbIX npeanpuatuii” (c usmeHeHeHnem N 1)
CN 47.13330.2016 "CHu1MN 11-02-96 UH:KeHepHble U3bICKaHWUS gnsA CTpouTenbeTBa. OCHOBHbIE NonoKeHns"

CN 63.13330.2012 "CHuM 52-01-2003 BeToHHbIE U Kene306eToHHbIe KOHCTPYKLUMNU. OCHOBHbIe nosioxeHua" (c
nmsameHeHmamm N 1, N 2, N 3)
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MpuvmeyaHue - MpyM  NONb30BAaHUM HACTOALWMM CBOLOM NpPaBWA LenecoobpasHo nNpoBepuTb AeincTeue
CCbIZIOYHbIX [OKYMEHTOB B WHPOPMALMOHHOW cucTeMe oO6Luero MoAb30BaHMA - Ha oduuManbHOM caiTe
denepanbHOro opraHa MCNOAHUTENBHOM BNacTU B chepe CTaHZApTM3auumM B ceTM MHTEepHET MAM MO eXKerogHomy
MHPopMaUMOHHOMY YKasaTento "HaumoHanbHblie cTaHAapTbl", KOTOPbIN ONyH6AMKOBAH MO COCTOSIHUIO Ha 1 AHBapA
TEKYLEero roga, M no BblMyCKam exemecAa4yHoro MHGopmaLMoHHOro yKasaTens "HauuoHanbHble cTaHZapTbl" 3a
TEKYLWMI roa. Ecnnm 3ameHeH CCblIoYHbI LOKYMEHT, Ha KOTOPbI AaHa HeAaTUPOBaHHAA CCblIKa, TO PEKOMEHAYeTCA
MCMNO/Ib30BaTb AENCTBYIOLLYIO BEPCUIO STOFO AOKYMEHTA C Y4ETOM BCEX BHECEHHbIX B AAHHYIO BEPCUIO U3MEHEHUIA.
Ecnn 3ameHeH CCbIZIOYHbIN SOKYMEHT, Ha KOTOPbLIN AaHa AaTMPOBAHHAA CCblJIKA, TO PEKOMEHAYETCA UCNONb30BaTb
BEPCUIO 3TOr0 AOKYMEHTa C YKa3aHHbIM Bble rogoM YyTBepaeHua (npuHatus). Ecan nocne yTBeprKAeHUs
HaCTOALLEro CBOZA NPaBMA B CCbINOYHbIN AOKYMEHT, HA KOTOPbIM AaHA AaTMPOBaHHaA CCbl/IKa, BHECEHO U3MEHEHME,
3aTparveatowee NOMOKEHNE Ha KOTOpPOe AaHa CCblKa, TO 3TO MOJIOXKEHWE PEKOMEHAYETCA NPUMeHATb 6e3 yyeTa
AaHHOTo U3MeHeHUA. Ecan ccblNoYHbI LOKYMEHT OTMeHEeH 6e3 3ameHbl, TO NOJI0XKEHME, B KOTOPOM AaHa CCbINKA Ha
Hero, peKomeHAyeTcA NMPUMEHATb B YaCTM, He 3aTparnBaloLLen 3Ty ccbiiky. CBeAeHMA O AeACTBUU CBOAOB NPaBU
uenecoobpasHo nposeputb B PegepanbHOM MHPOPMaLMOHHOM GOHAE CTAaHLAPTOB.

3 TepmuHbI M onpeaeneHusn

B HacTosAlLeM CBOAE NPaBU MPUMEHEHbI C/leAyHoLLMe TEPMUHbI C COOTBETCTBYIOLMMMU ONpeaeeHNAMM:

3.1 arpeccmMBHaa cpepa: Cpe,a,a 3KCNAyaTaunn COOpyXeHwnA, Bbi3biBaloWad YyMeHblleHNe CeYeHNn W
aerpagauuto CBOWCTB MaTepmnanoB OTAENbHbIX KOHCTpYKLI,MI\/i COOpYyXeHNA BO BpEMEHMN.

3.2 Bo3geiictBue: flBneHMe, BbI3blBAOWEE WM3MEHEHME HaNpAXeHHO-4edOPMUPOBAHHOIO COCTOAHMUA
CTPOUTENbHOM KOHCTPYKLIUM.

3.3 ra3OOTBOAF|LIJ,Mﬁ CTBON: BepTWKanbHaa 4acTb ra3ooTBOAALLEro TpPaKTa, O6€CI‘Ie‘-WIBaPOLU,aF| oTBOA4, B
aTMOCd)epy 1 paccenBaHne oTBoOgNMbIX ra3osB.

3.4 rasoxop: YacTb rasooTBOAALLETO TpaKTa MO KOTOPOMY OTBOAMMbIE Tasbl MepemeLiatoTca  oT
obcnyknsaemoro ob6opyA0BaHuA (TENIOBOTO UM NPOMBILIIEHHOTO arperaTta) 4o AbIMOBOM Tpy6bbl (ra300TBOAALLETO
cTBONA).

3.5 pausepTop: YCTPOWCTBO Ha rasooTBodAlleM CTBoJsie, obecneymBalowiee, npu HeobXOAMMOCTH,
nepekaoyYeHne HanpasBaeHNA NOTOKa OTBOAMMbIX ra3oB.

3.6 guddysop: Paclwmpsatowmiica no xoay ABUMKEHUA ra3a y4aCcTOK ra300TBOAALLErO TPaKTa.

3.7 3awuTHaa cuctema: Cuctema 3aWmThbl Hecyuwiero ctBoO/ia AbIMOBOVI pr6bl OT arpeccmBHOro wunun
TemMnepaTtypHoro BO3,£|,€IZCTBMFI OTBOAMMbBIX ra3oB, COCTOALWAA U3 3aLLI,MTHOl7I d)yTepOBKM (I'a3OOTBO,D,ﬂLLI,EI'O CTBO}'Ia),
TensoBoOM n3o1Aaunn, oNOpPHbIX KOHCprKLI,VIVI.

3.8 wuHTepuentopbl: CnupanesBuaHble pebpa, ycTaHaBAMBaemble B BepxHel 4actu Tpybbl (06blYHO
METaN/IMYECKOI), ANA NPEeAO0TBPALLEHMA UAN YMEHbLLUEHUS ee Pe30HaHCHbIX KosiebaHuii B BETPOBOM NMOTOKE.

3.9 KoHpy30p: Cy)KatoLMIACA NO XO4Y ABUMKEHWA ra3oB Y4aCTOK raso0TBOAALLErO TPAKTa.

3.10 KoadpdPuuMeHT coueTaHUMU Harpy3ok: KoaddULMEHT, YYUTbIBAKOWMNIKA YMEHbLUEHNE BEPOATHOCTU
OAHOBPEMEHHOTI0 AOCTUMKEHWNS HECKOIbKMMM HArpy3KaMm UX PacyeTHbIX 3HAaYEHUN,

3.11 KoadpouumeHTbl HaAeKHOCTU: KospdMUMEeHTbl, YuYUTbIBAIOWME BO3MONKHbIE HebaaronpuATHbIe
OTK/NOHEHNA 3HAYEHWI HArpysoK, XapaKTepUCTUK MaTepManoB W PacyeTHOW CXeMbl CTPOMTE/NbHOro 06beKTa oT
peasibHbIX YCNOBUI €ro IKCMAyaTaL K, a TakKe YPOBEHb OTBETCTBEHHOCTU CTPOUTE/IbHLIX O6BEKTOB.

3.12 nyukoBas apKa: ApKa, OTHOLLEHME CTPe/ibl NogbemMa KOTOPOM K nponeTty meHee 1/2.

MpumeyaHme - OTHOLWIEHNE CTPE/Ibl NOAbEMA JIYYKOBOW apKM M JIYYKOBOro CBOAA K MPOJIETY, KaKk Mpasuso,
coctasnnaet 1/8, 1/12, 1/16 unn 1/32, a ueHTpanbHbIn yron - oT 120° ao 180° cooTBETCTBEHHO.
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3.13 mapKMpoBOYHAA OKpacKa: OKpacKa BbICOTHOrO COOPYMKEHMA TOpM3OHTaNbHbIMU Monocamu 6enoro u
KpacHOro (opaH»KeBOoro) LBETOB A/1A BblaefneHna ero Ha GoHe MECTHOCTM C uenbio obecrneveHna 6esonacHocTu
MoNETOB BO3AYLLUHbIX CYA0B.

3.14 mosiHMe3alumTa: YCTPOMCTBO A1 3alMTbl AbIMOBOW TPY6bI M ee 0TAEeNbHbIX 3/1eMEHTOB OT NPSAMOro yaapa
MOJIHUN.

3.15 HagexHocTb: CnocobHOCTb CTPOUTENIbHOTO OOBEKTa BbINOMAHATL Tpebyemble (YHKUMM B TeyeHue
pacyeTHOro CpoKa aKkcnayaTaumu.

3.16 Hecyw,aa KOHCTPYKUMA: KOHCTPYKUMA, BOCNPUHMMAlOLLAA OCHOBHble Harpysku M obecneuuBatollan
NPOYHOCTb, KECTKOCTb U YCTOMYMBOCTb COOPYIKEHMA.

3.17 Hecyw,ana cnocobHocTb: MakcMmanbHbIN 3dPeKT BO3A4ENCTBMA, MPU KOTOPOM B KOHCTPYKLMAX, a TaKKe
TPYHTaX OCHOBaHWSA, HE MPOUCXOAUT paspylleHue Nboro xapakrepa (NaacTMYecKoro, XpynKoro, yCTasoCcTHOro) U
noTteps MecTHoin nnmn obLuen ycTtoMunBocTu.

3.18 nonyumMpKynbHasa apKa: ApKka, OTHOLLIEHWE CTPe/Ibl NOAbeMa KOTOPOM K MPOoJieTy paBHO 1/2 1 LeHTpanbHbIi
yron paseH 180°.

3.19 npepgenbHoe cocToAHKe: COCTOSIHME CTPOUTENLHOrO OObBEeKTa, MNPU NPEBbILEHUN XapPaAKTEPHbIX
napameTpPOB KOTOPOTO 3KCMIyaTaluus CTPOUTEIbHOrO 06 bEKTa HeA0NYCTMMA, 3aTPYyAHEHA UK HeuenecoobpasHa.

3.20 npomblwneHHaa Tpyba: BbiCOTHOE COOpY)KeHWe, npeaHasHayeHHoe ANA CO34aHus TArM, OoTBoZa W
paccenBaHus B aTMocdepe NPoAyKTOB CropaHMsA TOMIMBA UM BO34YXa, COAEPMKALLErO BPeAHble MPUMECH.

MpumeyaHue - MpombiwneHHble Tpybbl, OTBOAALWME MPEUMYLLECTBEHHO MPOAYKTbI CropaHMs TOMN/AWBA,
Ha3blBAOTCA AbIMOBbIMM, @ MPOMbILL/IEHHbIE TPY6bl, OTBOAALLME NPENMYLLECTBEHHO BO34YX, COAEPKALMMN BpegHble
NPUMECH, Ha3bIBAKOTCA BEHTUAALMOHHBIMM.

3.21 pasgenutenbHaa CTeHKa: KOHCTPYKUMA B HUMKHEM 4acTu CTBOJIa TPyObl MM ra300TBOAALLErO CTBONA,
pasgenstollan BCTpeYHble NOTOKU NoABOAMMbIX Fa30B NpU ABYX U bonee BBOAAX ra3oxon0B.

3.22 pacyeTHas mopgenb Tpybbl: Moaenb B3aMMOCBA3aHHOW CUCTEMbI 'CTBOJI TPYObI - dyHAAMEHT - OCHOBaHue",
ncrnosibayemas nNpu NpoBeAeHNn PpacyieToB M BK/KOYAOLLAA B CeHA: pacyeTHble CXeMbl, Aeann3npyroL e reoMeTpuio
paccyMTbiBAEMOro OObBEKTa; pacyeTHble MOZENV Harpy3oK M BO3LENCTBMI; pPacyeTHble MOZLENW HampsyKeHHOo-
1edbOPMUPOBAHHOIO COCTOAHMA; PACYETHbIE MOLEM MAaTEPUAIOB.

3.23 pacueTHblii CPOK CNyK6bl: YCTaHOB/IEHHbI B HOPMax NMPOEKTUPOBaHMA, 3343aHMM HA MPOEKTUPOBaHNE UK
B MPOEKTHOM AOKYMEHTauuun BpemeHHOM nepmnos (CPoK) MCnob30BaHUA CTPOUTENbHOTO 06bEKTA MO Ha3HAYEHUIO 40
€ro KanuTanbHOro PeMOHTa /IM60 PEKOHCTPYKLUMM MNpPW HOPMaJbHOW 3KCMyaTauuMum C NpesycMOTPEHHbIM
TEXHNUYECKMM 0BCNYKUBAHNEM.

anIMGHaHMe-PvaeTHbIVI CpOK Cﬂy)-K6bI OTCYUTbLIBAETCA OT Ha4asla 3KCNAyaTauun wuam BO306HOBNEHUS
3KCNAyaTaunn nocne KanmntasbHOro peMoHTa, PEKOHCTPYKLU NN, NN PAaCKOHCEpPBALLUN.

3.24 cBeTtoBOe orpaxkaeHue: O603HauYeHNEe MECTOMOIOKEHUA BbICOTHOMO COOPYXKEHUA B TEMHOE BPEMA CYTOK
1 NPW NJI0XON BUANMOCTU C MOMOLLbIO 3arpaanTe/bHbIX OrHEN, YCTaHaBAMBaAEMbIX Ha COOPYXeHUN ana obecnevyeHns
6e30MacHOCTM NOIETOB BO34YLIHbIX CY/A0B.

3.25 cBeTodopHble naowaaKu: MNowaaku, npegHasHauYeHHble A1A PasMeLLeHna Ha HUX U 0BCayKnBaHUA
3arpauTeNbHbIX OrHel CBETOBOrO OrpaxkaeHusa Tpybbl, UCNONb3yeMble TaKyKe MpuM OcMoTpax, obcnenoBaHuUAX,
TEXHUYECKOM 0BCNYKMBAHUN U PEMOHTaX TpyObl.

3.26 ceKuusa ra3ooTsoAALLEro cTBoAA: YKPYNHeHHaa coCTaBHaA 4acTb ra3o0TBOAALLErO CTBOJA, OrpaHMYeHHasn
TemnepaTypHO-KOMMNEHCaLNMOHHbIMW CTbIKamMM, CBOHOAHbBIM MM OMOPHbLIM KpaaMu U cobpaHHasa U3 HECKOIbKUX Lapr
C MOMOLLIO KECTKMX (Yalle Bcero HepasbemHbIX) cCoegUHEHUN.
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3.27 uapra: OTAe/bHbI KOHCTPYKTUBHBIN 3/1eMEHT A,bIMOBOW TPYObI MM ra300TBOASALLENO CTBOJIA, KaK NPaBuso,
UMAMHAPMYECKo GOPMbl, MMEILWMI HeobXoAUMble AeTasn A1A COEAUHEHUA C aHaNOrMYHbIMKU 31eMeHTaMK UK
CMEKHbIMW YaCTAMM AbIMOBOM TPYyDObl MM FAa300TBOAALLErO TPAKTa

4 Obwume TpeboBaHUA

4.1 MpoeKTUpoBaHUE NPOMbILIEHHbIX AbIMOBbIX TPYD (fanee - Tpyb) cnesyeT BbINOAHATL C y4eToM TpeboBaHM
CMN 43.13330.2012 (nyHKTbI 9.3 1 9.4), Nnpn 3TOM A0NXKHA BbITb 0becneyeHa 3BaKyauma B atmocdepy 1 adpdeKkTnsHoe
paccemBaHWe OTBOAMMbIX Fa3oB A0 AOMYCTUMbIX TMIMEHUYECKMMM HOPMAMKU MPesenoB KOHLEHTPAUUU BPeaHbIX
BELLECTB M TBEPAbIX YACTUL, HA YPOBHE 3EMJ/IN B 30HE PACMOIOKEHUS TPYObI.

Mpu NpoeKkTMpoBaHnK Tpyb cleayeT yUnTbiBaTb UX YPOBEHb OTBETCTBEHHOCTM.
4.2 Tpybbl MO KOHCTPYKTMBHbLIM 0COBEHHOCTAM AEeNATCA:

- Ha CBO60,CI,HOCTOﬂLLI,Me (CaMOHECVLLI,ME) - KUPpNNYHblE, aPMOKUPNUNYHbIE, MOHOJINTHbIE )KEI'IE306€TOHHbIe,
c6opr|e )'Ke}'le306ETOHHbIe, CTanbHblE, U3 NOJIMMEPHbBIX KOMMO3UTOB,;

- Tpy6bl C OTTAXKAMM - CTajIbHbIE, U3 NMOJIMMEPHbIX KOMMO3UTOB;
- Tpy6bl B NOAAEPKMBAOWEM KapKace (ballHe) - cTasibHble, N3 NOAMMEPHbIX KOMMNO3UTOB.

HeckonbKo pr6 A0NnyCKaeTcA 06be,£l,MHFITb COeAUNHUTENNIbHBIMU  KOHCTPYKUMNAMU, HE NpPenAaTCTBYHOWMNMA
He3aBUCUMbIM nepemelleHnAm Ka)KAOVI ns3 prﬁ OTHOCUTE/IbHO OCTa/lbHbIX, 06'beLI,MHeHHbIX B O4HO COOpYyXeHune.

Tpybbl, Kak npaBuiO, YCTaHaBAMBAOT Ha cobOCTBEHHble ¢yHAameHTbl. Kpome Toro Tpybbl MoOryT ObITb
YCTaHOB/EHbI HA HECYLLME KOHCTPYKLMU TEXHOIOTMYECKOro 060pyA0BaHNA (KOT/bl, KOTE/bHbIE YCTAaHOBKM 1 T.M.), a
TaKKe Ha KOHCTPYKLMU 34aHUI U COOPYKEHWUM; MPU 3TOM BCE KOHCTPYKLMM, Ha KOTOpble yCTaHaBAMBAOT TPyObl,
[OJIXKHbI ObITb PaccUMTaHbl Ha NOJIHbIA KOMMJIEKC HArpy30K, nepeaaBaemblii Ha HUX OT Tpy6.

4.3 labaputbl TPYO M UX pacYeTHble XapPaKTEPUCTUKM A/1A NPOEKTUPOBaHUS onpeaensatT B cootBeTcTBum ¢ Cll
43.13330.

4.4 PacyeTHbIV CPOK CNyKbObl TPyObl MPUHUMALIOT B 3aBUCUMOCTUN OT TMMa TPybbl N pEKOMEHAYEMbIM CPOKOM B
cooTtBeTtcTtBum ¢ CI 43.13330.

PacueTHbI CPOK cy»KbObl TPYObI A01KEH ObITb YKa3aH B NPOEKTHOM, paboyelt 4OKYMeHTaLMmM 1 nacnopTte TpyObl.

4.5 B mecTax coeAuHeHUs rasoxofoB C Tpybol cneayeT npeaycMmaTpmMBaTb KOMMEHCUPYOWMEe YCTPOMUCTBA B
BMAE OCaZ0YHbIX LBOB M/IM KOMMNEHCATOPOB, NPU 3TOM KOHCTPYKLUMA U pacyeTHaa aedopmauma KOMNEHCUPYIOLLMX
YCTPOMCTB A0/I}KHA UCKNHOYATb BOSMOMKHOCTb Nepeaadm Kaknx-nmbo Harpysok n gedopmaumii OT rasoxoaoB Ha Tpyby
M OT TPYObl Ha ra3oxoapbl.

4.6 MMpu BBOAE HECKOJIbKMX Ta3’0oX040B C PasHblX CTOPOH B LOKOJIbHOM 4acth Tpybbl Heobxoaumo
npeaycmaTpmBaTb PasAe/UTeNbHYHO CTEHKY M BbINOHATL TPeboBaHMA MO PasMeELLEHMIO FA30X040B U OrpaHUYEHUAM
pa3smepoB NpPoemoB B Tpybe aas npucoeanHsaemblx rasoxog08 B cooTseTcTeum ¢ CM 43.13330.

BbicoTa pa3aennTenbHOM CTEHKM A0/1KHA MPUHUMATLCA He MeHee NOYTOPHOM BbICOTbI NOABOAALLNX Fa30X0408
Mo BHYTPEHHUM pa3mepam A0 30Hbl BPE3KKN ra3oxooB B Tpyby 1 BbiTb He MeHee YemM Ha 1,5 m Bbille NpoemoB ANs
noABoAa rasoxoos.

PasgenuTenbHan CTeHKa A0/1MKHA UCKHYaTb BO3SMOMXKHOCTb COyAapeHuMsa NOTOKOB ra3oBs Npu Bxoae ux B Tpyby, a
TaKXe UCKAUaTb MPU CXHUraHUM TBEPAOro Tonanea 3abpoc 30/1bl YHOCa U3 paboTaloLLero rasoxoa B HepaboTatoLmii
NPV BpeMEeHHOM OTKJ/TIOYEHMM OAHOTO M3 ra30Xo/08.

4.7 PaspenvTenbHble CTEHKM ciaedyeT MPOEKTUMPOBaTb M3 KMpMMYa, MeTanna MM xenesobeToHa. Mexay
pasaennTeNbHOM CTEHKOM M GyTepoBKOM HEOBXOAMMO NpeaycMaTpMBaTh 3a30p 419 KOMMeHcaumMm TeMnepaTypHbIX
pacWMpeHnii CTEHKMU.
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4.8 B cooTBeTcTBUM C [1] Ans Tpyb BbicoTOM 45 M 1 6onee, a TakkKe Ans TPyO MeHblleln BbICOTbI, AN KOTOPbIX
3TV TpeboBaHMA OroBOPEHbI 3alaHMEM Ha NPOEKTUPOBaHUE, B MPOEKTHOMN U paboyelt AOKYMEHTaLUUM A0MKHbI BbiTb
npeaycMOTPEHbI MapKMPOBOYHAaA OKPacKa MU CBETOBOE orpaxkaeHune Tpybbl, obecneumnsarolme 6€30nacHOCTb NONETOB
BO3AYLLUHbIX CYA0B.

4.9 Bo u3berkaHWe pe3oHaHca Npu COBMAAEHWM YacToTbl TYPOYNEHTHOCTU AbIMOBbIX Fa3oB C COBCTBEHHOM
YyacToToi KonebaHuii 060104KM U3 METANNA UK NOSIUMEPHbBIX KOMMO3UTOB CAeayeT NPUHUMATb B Ka4ecTBe Kputepus
OBaNU3aLUM MUHUMAJIbHYIO YacToTy 2 U,

4.10 Tpy6bl paboTatolime ¢ obpasoBaHMEM KOHAEHcaTa, AO/IKHbI MMeTb cucTemy cbopa KoHaeHcata U ero
0TBOAA B KaHa/iM3aUU0 WAU CcneumanbHble emMKoCTWU. [iA 3TON uenu BHYTPM rasooTBOAALMX CTBOMOB WAN B
KOHCTPYKLMM 3aLLUTHON CUCTEMbI YCTPaUBatOT CIE3HUKOBbIE NOACA, C KOTOPbIX KOHAEHCAT CTEKaeT Ha nepeKkpbiTne
Tpy6bl M Aasiee B KOHAEHCATONPUEMHMKM MO KOHAEHCATOOTBOAY 3a NpeAe bl AbIMOBOMN TPy6bl.

[onyckaetca MCNosib3oBaTbh (NPEMMYLLECTBEHHO B MeTaiaMdeckux Tpybax M Tpybax W3 NOAMMEPHbIX
KOMMNO3MTOB) KOHAeHcaTocbopHble Kenoba, ycTpaMBaemble MO BCEM OKPYKHOCTM BHYTPEHHEN CTeHKU
ra3o0TBOASALLErO CTBOJ, KaK NPaBU/Io, Haj, BBOAOM ra3oxo0B.

Ona abiMmoBbIX Tpy6, paboTalowmx ¢ obpasoBaHMEeM KOHAEHcaTa, CKOPOCTb AbIMOBbIX ra30B B YCTbe TPYObl
[0/KHa BbITb He Boniee 18 m/cek AnA NpeaoTBPaLleHUsA 3HaYUTEIbHOTO BbiIBpOCa KoHAEeHCcaTa B atmocdepy.

4.11 Ona namepeHMs NapameTpoB TeMNepaTypPHO-BAAXKHOCTHbIX, Fa30BbiX M a3POAMHAMMYECKUX PEXMMOB
paboTbl B Tpybe, Kak NpaBuio, NPeaycMaTpMBatoT YCTAHOBKY KOHTPO/IbHO-M3MepUTeIbHbIX NpMbopoB.. B 3aBMCMMOCTH
OT YC/I0BUI 3KCMN/IyaTaummn peKoMeHAYyeTca KOHTPOIMPOBATL CAeAyloLLMe NapameTpbl OTBOAMMbIX Fa30B:

- Temnepartypy;

- BNAXKHOCTb;

- 3aMblJIEHHOCTb;

- AaBfieHuMe (paspaxkeHue);

- XMMMYECKWIA COCTaB OTBOAMMbIX ra3os..

Ona Tpy6 C NPOXoAHbIM MAU BEHTUAMPYEMbIM 33a30POM [AOMNOJMHUTEbHO PEKOMEHAYEeTCA KOHTPOAMPOBaTb
cneayouee:

- TemnepaTypy BO3Ayxa B 3a30pe;
- Pa3HOCTb 4ABNEHUIA MeXK Ay OTBOAMMbIMM rasamu 1 BO34yXOM B 3a30pe.

HeobxoaAnMMOCTb YCTaHOBKM KOHTPO/IbHO-M3MEPUTE/IbHOM annapaTypbl, KOHTPOAMPYEMble NapameTpbl U MecTa
PaCnoNOXKeHUs NePBUYHbIX MPUBOPOB A0/XKHbI ObITh YKa3aHbl B 3a4aHNUN HA NPOEKTUPOBAHME.

5 MpeaenbHble cOCTOAHUA

5.1 Npu npoekTnpoBaHUM Tpyb HEOBXOAMMO YyUYUTbIBATL CAeAyIOWME NpeaebHble COCTOAHWUA KOHCTPYKLMNA:

- nepBsaA rpynna npeaenbHbIX COCTOAHUIA - COCTOAHUA, NPeBblleHNe KOTOPbIX BeAeT K pa3pylueHunio ntboro
XapakTepa (nnactmyHoe, Xpynkoe, YCTaNoCTHOR), ncYepnaHmMIo Hecyllen cnocobHOCTU, NoTepe MecTHOM nau obuwiei
yCTOMYMNBOCTY;

- BTOpas rpynna npesgesbHblX COCTOAHUN - COCTOAHMA, NMPU NPEBbILEHNUM KOTOPbIX HapyLlaeTca HOopMmasbHan
3KcnayaTauma Tpybbl, COKpaLLaeTca 4ONTOBEYHOCTb MAM HAPYLLAIOTCA YCN0BUA KOMPOPTHOCTH.

5.2 BTopas rpynna npegesibHblX COCTOSHUI XapaKTepusyeTca AOCTUXKEHMEM NpeaenbHbiXx gedopmauuii v
nepemeleHnin, a ANA ¥enesobeTOHHbIX KOHCTPYKUMI TaKXe LWWMPUHbI PacKpbiTUA TPELWMH, 3HaYeHMA KOTOPbIX
YCTaHaB/IMBAOT M3 TEXHO/IOTMYECKUX, KOHCTPYKTUBHbIX M 3CTETUKO-MCUXOJIOTMYEecKuX TpeboBaHuii. MpeaenbHble
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3HayeHus gedpopmaLmii OCHOBaHUA GyHAAMEHTOB 418 CTaANN NPOEKTUPOBAHUSA NpuBeaeHbl B Tabanue 5.1 1 J01KHbI
COOTBETCTBOBATb 3HAYEHUAM 3TMX gedopmaumii no CM 22.13330.

MpeaenbHble 3HaYeHUA gepopmaLmn OCHOBaHNIN GyHOAMEHTOB

BbicoTa Tpybbl H, m KpeH iy Ocapgka sy, cm
H<=100 0,005 40
100 < H <= 200 1/(2H) 30
200 < H <=300 1/(2H) 20
H > 300 1/(2H) 10

MpumeyaHme - PacyeTHoe 3HaYyeHMe Pa3HOCTM OCaAKM COOPYIKEHMA, BKAKOYAA KPEH,
M 0CaZKM NOAXOAALMX K TPyOe ra30xo4,0B 3@ BECb NEPUOL, IKCMIYaTaLLMM AOMKHO ObiTb
MeHee Hopmupyembix Aedopmaumnii KOMNeHCUpyoWwmx ycTpoiicts Ha 10% - 15%.

Tabnuuya 5.1

MpeaenbHble 3HAaYEHMUA LWMPUHBI PACKPbITUA TPELLMH, BbIYUCIEHHOW Ha YPOBHE apMaTypbl B }Ke1e306eTOHHbIX
KOHCTPYKLUMAX, YKasaHbl B Tabauue 5.2 (ana dyHaameHToB Tpyb BbicoTol 100 m 1 6onee, a Takxke ana Tpyb
NOBbILIEHHOTO YPOBHA OTBETCTBEHHOCTU, KaK MPaBUI0, TPELMHbI He JOMYyCKaloTCs).

MpeaenbHas WNPUHA PACKPbITUA TPELLMH

Tabnuua 5.2

B munanmetpax

KoHcTpyKumA

HenpogonxkurenoHoe
pacKpbiThe

MpogonxkuTenobHoe
pacKpblTUe

Hecywnii xkenes3obeToHHbIN CTBON

BepxHAA TpeTb BbICOTbI CTBO/A

Hu»xHue age TPEeTU BbICOTbI CTBO1a

0,1

0,2

enesobeToHHbIN dyHOaME

HT MPW CTEMNEHM arpeccMBHOCTU cpeapl

HearpeccusHas
CnaboarpeccuBHasn
CpepnHearpeccmBHan

CunbHoarpeccusHas

0,40
0,20
0,15

0,10

0,30
0,15
0,10

0,05

MpnmeyvaHme - CteneHb arpeccMBHOCTU cpeabl onpeaenatoT no CIM 28.13330.

Fropu3oHTaNbHOE NepemelleHre Bepxa TPybbl OT HOPMATUBHOM BETPOBOW Harpy3KM He OOJIKHO NpeBblwaTb
1/75 ee BbicOTbl. Kpome TOro, B 3aZilaHWM Ha NPOEKTUPOBAHME MOKET ObITb YKa3aHO MHOE, MeHbLUee npesenbHoe
3HaueHue nepemelleHna Bepxa Tpybbl OT BETPOBOW Harpysku, ycTaHaB/lMBAEMOE M3 ICTETMKO-MCUXOA0MUYECKUX

TpeboBaHUMN.
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5.3 Mpwu pacueTax Tpyd Mx GyHAAMEHTbI A0/KHbI 06ecneymBaTb HaAEKHOCTb U YCTOMYMBOCTb COOPYXKEHMUA U
YA 0BNETBOPATb YC/OBUAM MO 3HAYEHUIO KpaeBbix AaBseHuin B cooTBeTcTBuM ¢ CM 43.13330.

5.4 AspoanHamuuyeckme KoaddUuMeHTbl ANA Pa3/IMYHbIX TUNOB M KOHCTPYKUMI Tpyb cneayeT onpenensatb B
cootsetcteum ¢ CIM 20.13330.

6 Harpy3ku 1 Bo3aeiictBua

6.1 PacyeTbl N0 NpeAenbHbIM COCTOAHMAM A0/1XKHbl 06ecneynBaTb:
- 6besonacHyto 3KcnyaTaLmio U HaAeKHOCTb TPyObl;

- NpefoTBpalleHMe YypesmepHon gedopmaumnm U nepemelteHns Npu COBMECTHOM AeNCTBMM COBCTBEHHOTO
Beca, BETPOBOM HarpysKW, TEXHOJIOTMYECKOM TemnepaTypbl, CEMCMWUYECKUX BO3AEUCTBUIA C YYETOM YCUAWUIA,
Bbi3blBaeMbIX KpeHOM dyHAameHTa, usrmbom crsona Tpybbl, OAHOCTOPOHHMM HarpeBOM cOJHUA. Heobxoanmo
YUYUTbIBaTb U3SMEHEHME XaPaAKTEPUCTUK CTPOUTEIbHBIX MaTepPUaoB 3a CYET KIMMATUUYECKUX GAaKTOPOB, TeMMepaTypHO-
B/TA’KHOCTHbIX W arpecCMBHbIX BO34ENCTBUIA AbIMOBbIX ra30B M OKpY)Kalowen cpeabl, Oerpafalmio CBOKUCTB
MaTepuanos 3a Bpemsa sKcnayaTaumu. NMpu pacyetax KOHCTPYKUMA Tpyb creayeT yuntbiBaTb TpebosaHma CM 20.13330.

6.2 Mpwn pacyetax Tpybbl A0/XKHbI 6bITb PACCMOTPEHbI C/leAYOLME PAacYeTHbIE CUTYALLUN:

- YCTaHOBMBLUAACA - CUTyaUMA, MMEIOLWAN NPOAOMKUTENBHOCTb TOFO e NopAAKa, YTO M CPOK 3KCnayaTaumm
Tpybbl, NMBO CPOK 3KCMAyaTauum Tpybbl MeXAy [OABYMSA KanwuTasbHbIMM PEMOHTAMM WAM  U3MEHEHUsMU
TEXHO/IOTMYECKOTo NpoL,ecca;

- nepexogHasa - cuTyauusa, umelowana Hebo/blWy NO CPaBHEHUIO CO CPOKOM 3KCM/yaTauuu TpyoObl
NPOAO/MKUTENBHOCTL: BO3BeAeHME TPy6bl, KaNUTabHbI PEMOHT (PEKOHCTPYKLMSA), pa3orpes Mbo ocTaHOBKA TPy6bI;

- ocobas - CnTyaLnAa, COOTBETCTBYHOLWLAA PaCHETy Ha ceicMmnyeckue BO3,CI,€I\;ICTBMFI.

- aBapuiiHas - CUTyaumsa, COOTBETCTBYHOLLAA UCKAOUYUTENBHbBIM YCI0BUAM PaboTbl COOPYKEHUA, KOTOPbIE MOTYT
NPUBECTU K CYLLECTBEHHbBIM COLMAbHBIM, 3KONOTMYECKMM U SKOHOMUYECKUM NOTEPAM;

- ons Tpyb NOBbIWEHHOrO YPOBHA OTBETCTBEHHOCTM CAeAyeT y4MTbiBaTb aBapuiiHble pacyeTHble CUTyauuu,
UMEIOLLME MANYI BEPOATHOCTb BO3HMKHOBEHMA, HO ABAAIOLIMECA OMACHbIMM C TOYKM 3PEHMA NocnencTBui
DOCTUMXEHUS npeaebHbIX COCTOSHWUIN, BO3HUKAIOLWMX B CBA3U C 06pYLIEHUEM OTAE/bHbIX 3/1eMeHTOB Tpybbl (4acTu
dYTEPOBKM, 3/1EMEHTOB Hecyllero Kapkaca M T.n.), HepaBHOMEpPHOM OCaAKOi OCHOBaHMA, OTKa3OM OAHOro M3
3/1eMEHTOB HEeCyLIMX KOHCTPYKUMUN B CBA3N C HEPaBHOMEPHOM OCTaTOYHOM 0OCaAKOW OCHOBaHWA, MPEBbilIAtOLWEN
npeaenbHO AONYCTUMble 3HAYeHUsA, NpuBeaeHHbIe B Tabanue 5.1.

PacueT Ha aBapuiiHylO CUTyauMi0 M Mporpeccupylollee obpylleHne AO0MNYyCKaeTca He MpoBOAUTb, ecnu
npeaycMOTPEHbI crieluasibHble MeponpuaTUA, UCKAoYatoLWMe nporpeccupytollee obpyieHne CoOOPYKeHUs Uau ero
yacTu.

6.3 lMoapasgeneHne Harpysok Ha MOCTOSIHHblE, AJ/IMTE/NIbHbIE, KPATKOBPEMEHHble U ocobble, a TaKXke
K03dPULMEHTbl CoYeTaHM HArpy3oK A/ OCHOBHbIX PaCYeTHbIX COYeTaHWN YCTaHOBUBLLEWCA CUTyauum u ocoboro
coyeTaHus cneayeT NPMHUMaTL no Tabanue 6.1.
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Harpysku u

KO3hPULMEHTbI COYETaHMIA HAarpy3okK

KoaddpuuneHT couetaHuni

Buabl Harpy3ok

OCHOBHble coYeTaHuA ans
cUMTyauni

Ocobble coyeTaHun
ONs cUTyauui

MocTosiHHbIE

Cob6CTBEHHDIN BEC KOHCTPYKLMA (CTBOAA,
dyHoameHTa) GyTepoBKM, TENNOBOM

M301ALNN, BHYTPEHHUX ra300TBOAALLMX 1 1 1 1 0,9
CTBOJ/IOB, MEPEKPbITUI, NOWAL0K,
6a/NIKOHOB, IECTHUL, U T.N.
MpeaBapuTenbHOE HaTAXKEHME OTTANKEK 1 1 1 1 09
01151 MQUTOBbIX KOHCTPYKLMM ’
JnvTtenbHble

Bec oTn10XeHN 30/1bl U MbIAK 0,95 0,95 | 0,95 | 0,95 0,8
Bo3aeicTeus, Bbi3BaHHbIE KPEHOM 1 1 1 09
dyHOameHTa (aonyckaemble 3Ha4YeHUA) !
TemnepaTypHoe BO34elNCTBUE OTBOAUMBIX

patyp A A 07 | 07 | 07 | 1 1
rasos

KpaTKoBpemeHHble
BeTpoBas Harpyska 1 1 0,7 - - -
Knnmatmnyeckoe temnepaTtypHoe
BO34EeMNCTBME C MUHMMAJIbHOWN 0,9 - 0,9 0,9 - -
TemnepaTypomn
KnnmaTnueckoe TemnepaTypHoe
BO34eNCTBME C MaKCMMa/IbHOM - 0,9 - - - -
TemnepaTypom
JononHuTtenbHbl M3rnbatoLWmMin MOMEHT OT 1 1 07 1
cunosoro m3rmba cteona !
JononHUTENbHbIA U3rMBaOLWMI MOMEHT OT
n3rnba cTBo/Na 3a CYET O4HOCTOPOHHErO - - 1 - -
Harpesa CO/IHLEM (CTanbHble TPyObl)
Ocobble

CeicMmMyecKkune Harpyskm - - - - 1

Tabnnua 6.1

6.4 LunmHapuyeckme Tpy6bl 1 Tpybbl HEGONbLWOMN KOHYCHOCTM (YKNOH A0 1,2%) B cooTBeTcTBUM ¢ CM 20.13330
HeobXxo4MMO PacCUMTbIBATL HA Pe30HAHCHOE BMXPEBOE BO3OYKAEHME U BbI3bIBAEMOE MM HAKOMAEHUE YCTAaNOCTHbIX

NoBpeXAeHNN.

[nsa npenoTBpaLleHnsa pesoHaHCHOTo BO36yKAeHMA MOTyT BbITb MCMO/1b30BaHbI OTTAXKKM U racuTeNn KonebaHui
- MeXaHu4yeckue NnMbo AMHAMUYECKME racuTesn KonebaHwi, a TaKKe racutenn konebaHuil B BULE CNUPAsbHbIX
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nHTEPLUENTOPOB NN I'IpyTKOBOl‘/JI HAaBMUBKU, NoBbilWaowme COBCTBEHHbIE YacTOTb! pr6b| Ao 3Ha‘4€HMﬁ, npun KOTOpPbIX
KonebaHua cTaHOBATCA HEBO3MOXHbIMKN, MeXaHU4YeCckne wuan asapognHammyeckme racutenu KO]'Ie6aHVII7I,
npeagoTspatllatouie BOSHMKHOBeHNe pe3oHaHCHOIro BUXpeBoOro 3036Y)KAEHVIH.

6.5 B KauyecTBe pacuyeTHOM cxembl TPybbl creayeT NPUHMMATb 3alLeM/IEHHbIA B OCHOBAHMM KOHCOJ/IbHbIN
CTep}KeHb NOCTOSSHHOTO U/IM MEPEMEHHOTO MO BbICOTE CEYEHUS.

Ona cTanbHbIX TPYO U TPYO U3 U3 NOIMMEPHbIX KOMMO3UTOB C OTTAXKKAaMM PacYyeTHas CXema NPUHUMAETCS B BUAE
KOHCO/IbHOTO CTEPXKHSA, 3aLlleM/IEHHOIo B OCHOBaHUM C YNPYrMMKM OMOpamMmn B MECTax OTTAMKEK.

PacueTHyto anvHy Tpy6bl Npu onpeaeneHnn popm cBoboaHbIX KonebaHuii Ans ceoboaHo ctoawmx Tpyb cnegyet
NPUHMMaTb PaBHOW BbICOTE TPY6bl, yMHOKEHHOW Ha KoadpouumeHT 1,12,

6.6 OnpeaeneHune n3rnbaroLLMX MOMEHTOB B FOPU3OHTA/IbHbIX CEYEHUAX CTBOMA TPYObl HEOHXOANMMO NPOBOANTD
no AedopMMUPOBAHHON CXEME C Y4ETOM A0NONHUTENbHbBIX N3rMBAOLLMX MOMEHTOB OT COHCTBEHHOrO Beca BCneaCTBME
nporn6a Tpybbl OT BO34ENCTBMA BETPOBbIX HArPy30K, TEMNEPATYPbI, COTHEYHOMW paanaumm n KpeHa dyHaameHTa. s
XenesobeTtoHHbIX TpyO nNpu 3TOM cnefyeT yyuuTbiBaTb yBe/AMdYeHMe NporMboB 3a cyeT 06pa3oBaHMA TPELMH U
HeNnHelHoWn gedopmaLmm 6eToHa U apmaTypbl.

6.7 Mepenagbl Temnepatyp B CTEeHKe TPybbl OT BO34ENCTBMA TemnepaTypbl OTBOAMMbIX A30B HaANEKUT
onpeaensitb Ha OCHOBAHWWM TeMJOTEXHWYECKMX pacyeToB A/1A YCTaHOBMBLUErocA MNOTOKa Tenna npu Haubosbluem
3HaYeHMM TemnepaTypbl OTBOAMMbIX Fa30B M pacyeTHOW TemnepaType HapyKHOro Bo3ayxa (cpeaHen Temnepatype
Hanbonee XoNoAHOM NATUAHEBKKN) M HaMBObLLEM 3HAYEHUMN KO3DOULMEHTA TENNOOTAAUN HAPYKHOM NOBEPXHOCTM.

7 KoadpdpuumeHTbl HaAEeKHOCTU

7.1 HebnaronpuaTHble OTKNOHEHMS PeaNbHbIX YCNOBMIA 3KCNyaTauMM OT PacyeTHOW mMoenu Tpybbl cneayet
YYUTbIBATb CEAYIOLMMN KOIPPULIMEHTAMM HALEKHOCTU:

- no Harpyske Yt ;
- no matepuany Ym;
- ycnosuii pabotbl Vq ;

- MO OTBETCTBEHHOCTU COOPY*KeHUA Yn .

7.2 Harpysku u Bosgencteua Ha TpyObl, KO3GOULMEHTbI HAZEKHOCTM MO HarpysKke, a TaKKe BO3MOMHble
coYeTaHUA HarpysokK cneayeT NnpuHUmaTh B cooTBeTcTBMM ¢ ClM 20.13330 1 HacToAWMM CBOLAOM NpPaBu.

KoadppuumneHTbl HaaeKHOCTU NO Harpyske Nnpu pacyete No NepBoN rpynne npeaesnbHbIX COCTOSHWUI cneayet
NPUHUMATbL No Tabanue 7.1.
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KoadpuumneHTbl HageKHOCTM NO HarpysKe

Bua Harpysku, Bo3gencremns Y+

BeTpoBas HarpysKa

H< 150 m 1,4
150 m<=H <=300 m 1,5
H>300m 1,6

Cob6CTBEHHbIN BEC KOHCTPYKLUN

MeTtannmyeckmx 1,05

KMPMNUYHBIX M apMOKUPNNYHBIX, BETOHHBIX U Kene306eTOHHbIX CO cpeaHen
NAOTHOCTbIO Bbiwe 1600 Kr/m3, U3 NOAMMEPHbIX KOMMNO3MTOB 1,1

BETOHHbIX M apMUPOBAHHbBIX MOHOJIUTHbLIX GYTEPOBOK, BbIMONHSAEMbIX Ha
CTPOUTENbHOM NAoLWwaaKe 1,2

To e B 3aBOACKUX YCNOBUAX 1,1

Bcex BuaoB TenaoBo N301AUnNN, CTAXKEK, 3aCbiNOK, 3alWUTHbLIX N U30JTUPYHOLLNX

CNOEB, BbINO/HAEMbIX Ha CTPOUTE/IbHOW NAOLAaAKe 1,3
To *Ke B 3aBOACKUX YCAOBUAX 1,2
[PYHTbI B NPUPOAHOM 3an€eraHum 1,1
[PYHTbI Ha cTpoUTEeNbHOM NowaaKe (0bpaTHble 3aCbINKK 1 Ap.) 1,15
Mpw pacyeTax 31eMeHTOB COOPHbIX KOHCTPYKLMIA NPU TPAHCMOPTUPOBaHMM 1,8
Mpu nogbeme N MOHTaX<e 1,5
MpumeyaHua

1 Mpu pacyetax Mo nNepBOl rpynne npeaesbHbIX COCTOSHMI CTBOJIOB KeNe306eTOHHbIX U
KUPNUYHbIX Tpy6 HeobXoAMMO [AOMOJNHUTENIbHO PAcCMaTPMBATb PACYETHYI CUTyauuio ¢

KO3hPULMEHTOM HaEXHOCTM NO HarpysKe Ana CO6CTBEHHOro Beca KOHCTPYKumi ¥t = 1
2 Ana MeTanNnyeckmnx KOHCTPYKLMI, B KOTOPbIX HAaMNpPsAXKeHUs oT cCOBCTBEHHOro Beca NpeBbIWwatoT

50% 06LIMX HaNpPAXeHU, cneyeT NPMHUMAaTb ANA COBCTBEHHOTO Beca KOHCTpYKumii 1 = L1

3 Mpw pacyeTe CTanbHbIX TPYO M GaweH KoapPUUMEHT HAZEKHOCTM NO BETPOBOWM Harpyske
cnepyet npuHMMaTh pasHbim 1,4 npu BbicoTe A0 100 m BKAOYUTENBHO M paBHbIM 1,5 - npu BbicoTe
6onee 100 m. Mpwu BbicoTe 60nee 210 m KoadPULMEHT HaZEKHOCTU CneayeT HazHavyaTb 3a,aHUEM Ha
NPOEKTUPOBAHNE UHANBUAYANBHO.

4 Mpw onpeaeneHnn KpaesbiX MUHUMAbHbIX HAaNPAXKEHWI B CTBOIAX KUPMUYHBIX TPYO, KpaesbIX
MWHUMANIbHBIX HAMPAXKEHUM nop noAowsoi ¢GyHAAMeHTOB, pacdeTe ¢aHUEBbIX 60NTOBbIX
COeAMHEHUI W  aHKepHblIXx OOATOB MeTa//IMdeckux Tpyb CHMMAOWaa NpoAoabHAA CuAa,
obycnosneHHas  cobBCTBEHHbIM  BECOM  BblUENENKALWMX  KOHCTPYKLUMA,  MNPUHMMAETCA ¢

koapduumentom Vi = 0,9,
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KoadoduumeHTbl HageXHOCTM NO HArpyske Npu pacyete NO BTOPONM rpynne npenesbHbIX COCTOAHWIA U Npw
pacyeTe Ha ocobble W aBapuitHble CUTyauuu cnegyeT NPUHMMATb PaBHLIM e4MHULE, eCiM MHOe He OrOBOPEeHO B
3a4aHMM Ha NPOEKTUPOBaHMe.

7.3 Npu NPOEKTUPOBaHUM TPY6 NOBbLILLIEHHOTO YPOBHS OTBETCTBEHHOCTU HEOBXOAMMO YUUTLIBATL KOIPPHULIMEHT

HaAeXHOCTU NO OTBETCTBEHHOCTH, KOTOprVI AO/1XKeH NPUHUMATbCA HE HUXKe 3Ha4YeHUA ’Yn = 1’1 .

KoHKpeTHble 3HayeHMA KoabdUUMEHTA HAAEKHOCTU MO OTBETCTBEHHOCTM YCTaHAB/MBAET reHepasibHbIN
NMPOEKTUPOBLLMK MO COrNacoBaHUIO C 3aKa3YMKOM B 33aZaHUM Ha MNPOEKTUPOBAHWE, MPU 3TOM KO3PPUUMEHT
HaZEeXHOCTWN NO OTBETCTBEHHOCTU HE MOXKET ObITb HUKe Ko3dduLMeHTa ykasaHHOro B desepasibHbiX 3aKOHaX, HOpMax
M npaBunax. Ha KoadOUUMEHT HafeKHOCTM MO OTBETCTBEHHOCTM CledyeT YMHOXKaTb 3¢deKTbl BO3aencTsua
(Harpy3ouHblie addeKTbl), onpeaensdemblie MPU pacyeTe Ha OCHOBHbIE COYETAHMA HarpysoK MO MepBOK rpynmne
npeaenbHbIX COCTOSHUIA.

Mpu pacyeTax Mo BTOPOM rpynne npesenbHbIX COCTOAHUI KO3POULMEHT HAAEKHOCTM MO OTBETCTBEHHOCTM
[OMNYCKaeTcA NPUHUMATb eanHuLE.

Mpw pacyeTe Ha CEMCMUYECKUE HArPy3KM cesyeT NPUHUMaTbL BO BHUMAHWe TpeboBaHus, ycTaHoBAeHHble B Cl1
14.13330.

8 Tpe60BaHMA K MH}KEHEePHbIM U3bICKAHMAM

8.1 B cOCTaB MHXEHEePHbIX U3bICKaHWUI AOMKHbI BXOAUTb CNeAyoWwmMe OCHOBHbIE UX BUAbI:
- UHXXeHepHO-reoae3nyeckue;

- MHXXEHEePHO-reoIormyeckue;

- UH}KEHEePHO-TNAPOMETEOPOIOTNYECKME;

- MHXXEHEePHO-3KoIorMyeckue.

8.2 Pe3ynbTaTbl MHKEHEPHbIX U3bICKAHUIN AO/KHbI ObITb 4OCTOBEPHLIMU U AOCTATOYHbIMU A5 YCTAHOBAEHUSA
MPOEKTHbIX NapameTpoB TPybbl, BbIbOpa ONTUMAIbHOMO TMMA OCHOBAHWUA U PpyHAAMeHTa, 06OCHOBAHUA MeponpPUATUI
no obecneyeHmno OXpaHbl OKPYKakoLWen cpeabl U MePOnPUATUN UHKEHEPHOW 3aLLUNUTbI.

8.3 NHKeHepHOo-reoae3nyeckme n3biCKaHUA AOJIKHbI obecneunsaTb nonyvyeHwume:
- Tonorpad)o-reop,eamqecmx MaTepnanos;

- [aHHble UWHXeHepHo-TonorpaduMyecknx MAaHOB € YYETOM PaCMONONKEHMA CYLWECTBYIOWUX 343HUN,
COOPYKEHWUMN, NHIKEHEPHBIX CUCTEM U KOMMYHUKaUMN, Heo6X04MMbIX 418 NPOEKTUPOBaHUA Tpy6 B undposom AnMbo
rpadpuyeckom Bnaax;

- MHbIX CBEAEHWNIN, HEOBXOAMMbIX ANA Pa3pPabOoTKN NPOEKTHON AOKYMEHTaLMM.

8.4 VHXeHepHOo-reoNorMyeckme M3biCKaHWA LO0/KHbI 0becneynBaTb KOMIMIEKCHOE W3YyYeHUE WHMKEeHepHOo-
reo/I0rMYeckmX yCIoBUn parioHa (N/10WaaKM, y4acTka) NPOEKTUPYEMOro CTPOUTENbCTBA, BKAOYAA:

- penved;

- Te0/I0rMYECKoe CTPOEHUE;

- reomophoNorMyecKkme U rmaporeoaormMyeckne ycaosus;
- COCTaB, COCTOSIHME U CBOWCTBA rPYHTOB;

- BblAB/1IEHNE OMACHbIX MHXXEeHEePHO-reo1orm4yeCKknx nNnpoL,eccos,;
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- NccnepoBaHMe UHMKEHEPHO-reo/IoMMYeckMX YC10BMIA OCBOEHHbIX (3aCTPOEHHbIX) TEPPUTOPUIA, B TOM Yucae
COCTaB/E€HME MPOrHO3a BO3MOMHbIX W3MEHEHUI MPOLLECCOB B3aUMOLENCTBUA MNPOEKTUPYyEeMbIX OOBEKTOB C
reo/IorM4eckon Cpefion C Lesibio MOJIYyYeHUA HeobXOoAMMbIX M A0CTaTOYHbIX MaTepuasnoB ANA MPOEKTUPOBAHWUSA,
CTPOUTENbCTBA W 3KCNAyaTaLUu.

8.5 MHXKeHepHO-reonorm4yeckme mu3sbliCKaHMA criefyeT BbIMOJIHATL B 06'bEMe, Tp66y8MOM AEVICTBVIOLLI,VIMVI
HOPMATUBHbIMU OOKYMEHTAMMU, NMPUN 3TOM B COCTaBe N3bICKaHUI AOJTKHbI 6bITb npueeaeHbl cneayrwouime ceegeHuna:

- MeCTOMOo/I0XKEHNE TEPPUTOPUM NPeanofaraeMoro CTPOUTENLCTBA TPYObI;

- cBeAeHNnA O KAIMMaToNorm4yeCkmnx 1 cencMmnYecKmx YCNOBUAX N O paHee BblINOJZIHEHHbIX NCC1eA0BaAHUAX TPYHTOB
1 FTPYHTOBbIX BOA4,

- JaHHble 06 MHXKEeHepHO-reosorMyecknx BblpaboTKax, B TOM 4MCAe: NAaH PACNO/IOKEHUA C YKasaHUem
KOOPAWHATHOM CETKM M MPUBA3KON LLeHTPa TPyObl, KOMOHKU FPYHTOBbIX BbIPabOTOK, MHXKEHEPHO-reosornyeckue
pa3pesbl U Bce mecTa oTb6opa npob.

8.6 Heobxoanmo wcnosib3oBaHMe BbIpabOTOK HaApsAAZy C BbiABAEHMEM Ob6LLEe WHMKEeHEepPHO-reoaorMyYecKkom
KapTuHbl gna otbopa MOHOANTOB 1 Npob ¢ onpegeneHmem GU3NKO-MeXaHNYECKNX XapaKTePUCTUK FPYHTOB.

8.7 MaKcMManbHO AOMyCKaemoe PacCTosiHMe B MaaHe MexKAy BbipaboTKamu B 3aBUCMMOCTM OT C/IOXKHOCTM
WH}KEHEePHO-TeoI0rMYecknX yCAoBUin cieayeTt NpUHUMaTL no Tabaunue 8.1.

Tabnuua 8.1

PaccTosHue mexay BbipaboTKamm

MaKcumanbHoe paccToAHne MeXay

NHeHepHO-reonornyeckme ycnosms
BblpaboTKamun, m

MpocTtble 40
CpefHen CNoXKHOCTH 30
CnoxHble 20

8.8 BbipaboTKu cnegyeT pasmellatb BHYTPU KOHTYpPa NPoeKTupyemoro pyHaameHTa: of4Ha B LLEHTPe, OCTa/ibHble
- paBHOMEPHO MO AJIMHE OKPYXKHOCTU paguycom 5, 10, 15, 20, 25, 30 m gns Tpy6 BbicoTol 50, 100, 200, 300, 400, 500
M COOTBETCTBEHHO. 15 NPOMEKYTOUYHbIX BbICOT TPYO 3HAaYEHUA paanycoB cieayeT NPUHUMATb MO MHTEPNONALUM.

Konunyectso BbipaboTok ana Tpy6 ntob60 BbICOTbI A0MXKHO ObITb HE MEHEE YeTbIpPEX.

8.9 CNOXHOCTb MHMKEHEPHO-TeO/I0FMYECKUX YCIOBUIA MJIOLWAAKM CTpouTenbcTBa Tpybbl Heobxogumo
onpeaenaTb CieayoWwMMm NpU3HaKamu:

- NpoCTble - 0 AHOPOAHOE CTPOEHMNE TOJILM FPYHTA B reoMopdOIOrMyeckom U reoNorM4eckom OTHOLIEHUAX (Ha
10 m rny6uHbI BbipaboToK He 6o/1ee Tpex C/I0EB rPyHTa PasNIMYHbIX MO HOMEHK/IaTypPHbIM BUAAM, BO3PACTY U reHesucy
C rOPM30HTANbHBIM WAN NOIOTUM 3a/ieraHnem);

- cpep,Heﬁ CNIOXKHOCTKN - HEOAHOPOAHOE CTPpOEHUE TONLWMN TPYHTa B FeOMOpd)O/'IOFMLIECKOM N reoIormM4eCKkom
OTHOWeEHNAX (Ha 10 m I'J'Iy6MHbI Bblpa6OTOK bonee Tpex cnoes, 3anerarwmnx HaK10HHO NAn BbIKnMHMBalOLLI,MXCFI).

MpumeyaHue - B cnosax rpyHTa 04HOrO M TOFO € HOMEHKIATYPHOro BMAA BO3MOMKHbI BK/IKOYEHUS MPOC/TIOEB U
JINH3 FPYHTOB UHbIX BUA0B;

- CNOXHble - Te Xe, 4YTo U cpe,u,Heﬁ CNOXHOCTKU, HO C npoAsBaeHMeEM HEOAHOPOAHOCTU TPYHTOB KaK B
FTOPU30HTA/ZIbHOM, TaK U B BEPTUKAJIbHOM HaMNpPaBNEHUAX U HaMYNEM Ha6yxa+ou.|,mx, NPOCago4HbIX, 3aCOJIEHHbIX U

CUABHO CXMMaeMbIX FPYHTOB Npu moayne aedpopmaumn E < 5.....10° Ma (50 Krc/cm?).
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8.10 nybuHa NpPOXOAKM TFPYHTOBbLIX BbIPabOTOK [A0J/IKHA ObITb BbINOAHEHA C COOAOAEHMEM CleayoLmx
YCNOBUNA:

- MMHMMaNbHYIO ry6UHY NPOXOAKM CiegyeT NPUHMMATbL No Tabaumue 8.2;

- MUHUMaNbHaA rNybuMHa NPOXOAKWM ANA CBaWHbIX GYHAAMEHTOB A0/KHA YBE/NMUMBATLCA HA BeANYUHY
npeanonaraemoro 3ariy61eHuns KOHLLOB CBali;

- NPY HANMYNKU HABYXaKOLMX, CUILHO CXUMaEMbIX TPYHTOB (U108, TOPGDOB, IMNUHUCTLIX TEKYUYENH KOHCUCTEHLUU U
T.4.) TybMHa NPOXOoAKM AO/XKHA onpeaenaTbCs HEOBXOAMMOCTbIO UX U3YYEHMUA Ha BCHO TYOUHY WUX 3a/eraHus u
YCTaHOBAEHUA NybUHbI 3aneraHmMa noAactuaatowmx, 6onee NPOYHbIX TPYHTOB, HO ObITb HEe MeHee 3HayYeHUuN,
YKa3saHHbIX B Tabauue 8.2;

- MPW HaMYUKM B Npeaenax yKasaHHbIX r/yOUH CKanbHbIX FPYHTOB, MyOUHY NPOXOAKM CnedyeT Ha3HayaTb M3
YCN0BUSA NPOXOXKAEHUA BCEN MOLLHOCTU BbIBETPUBABLLErOCA C/10A C 3ar/lyb1eHMeM B CKa/ibHYIO MOpoAy Ha rybuHy He
meHee 1 m.

Tabnuua 8.2
InybuHa npoxoaKu
B meTpax
BbicoTa Tpy6bl rnybunHa

H<=100 20
100 < H <= 200 25
200 < H <=300 35
300< H<=400 45
400 < H <= 500 60

8.11 Npu NpoBeLEHNN UHKEHEPHO-TEONIOTMYECKMX U3bICKAHUI CeayeT yYnUTbIBaTh:

- TMOPOreoIorMYecKme YCI0BMA C YKasaHUEM BbICOTHbIX OTMETOK, NOABUBLUMXCA M YCTaHOBUBLUMXCA YPOBHEN
rPYHTOBbIX BOA, aMNANTYAbl UX KoiebaHUA.

- Ha/IM4ne rmapaBandecknx cBAsen rOPU30HTOB BO4 MeXAYy coboit n 6anKaiwmnmm OTKPbITbIMM BOAOEMAMMU.

- arpeccuBHOCTb BOA, B OTHOLIEHUM MaTepuasnioB KOHCTpykumin no CIM 28.13330 c y4yeTOm BO3MOMKHOCTU ee
NOBbILLIEHMA B NPOLLecce aKcnayaTaunm Tpyobl.

8.12 Mpwu onucaHWM rPYHTOB CTPOUTENbHOM NAOWAAKM B cTpaturpadMyeckoit NocaesoBaTeNbHOCTU C
AETaNbHbIM OMMUCAaHNEM IMTONOTMYECKMX OCOBEHHOCTEM, YCNOBUI 3aN1€raHna rPYHTOB C/ieAyeT yKasblBaTh cleayowme
XapPaKTEPUCTUKM TPYHTOB:

- yAenbHaa M 06bemMHaa Macchl, NPMPOAHAn BAAXKHOCTb 417 BCEX BUAOB MPYHTOB;
- KO3OPULMEHT NOPUCTOCTUN ANA HECKA/IbHBIX TPYHTOB;
- TPaHY/IOMETPUYECKUIA COCTaB C/I0A KPYMHOOB/10MOYHbBIX U NecYaHbiX FPYHTOB;

- YNCNO NNACTUYHOCTU, NOKa3aTe/lb KOHCUCTEHUUN U yaenbHOe conpoTusBaeHne neHeTpaunumnm ana rnnHUCTbIX
FPYHTOB,
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- moaysb gedopmaumm E, pacyeTHble 3HAaYEHUSA Yr/ia BHYTPEHHETO TPEHMUA ¢y yaenbHble cuenneHus C gna
BCEX BUA0B HECKa/IbHbIX TPYHTOB;

- BpemeHHoe conpoTtmneneHne npn ogHOOCHOM CXKaTuUn,
- K03¢¢MLI,M€HT Pa3mMAr4YaemMocCTh U CTeneHb BbIBETPENOCTU ANA CKAJIbHbIX TPYHTOB;

- CTeneHb PacTBOPUMOCTU (418 CKa/IbHbIX TPYHTOB, CMNOCOBHbLIX K PACTBOPEHUIO) HE TOJ/IbKO FPYHTOBLIMM, HO U
NPOMbILLJIEHHbIMM arPecCUBHbIMM BOAaMU, NMOABAEHME KOTOPbIX BO3MOXHO B NpoLiecce aKcnayataumm Tpybbl;

- KO3QPULIMEHT BbIBETPENOCTU AN5 KPYMHOOBNOMOYHbIX FPYHTOB;
- OTHOCMUTE/IbHYIO MPOCaA0YHOCTb M 3HaYeHME HayaIbHOro NPOCaA0YHOro AaB/eHNs;

- OTHOCUTENbHOE HabyxaHue W ycafka, 3HauyeHWAa AaBAeHMA HabyxaHWs W BAAKHOCTM HabyxaHua AnA
HabyxaloLWmX rPyHTOB;

- KOJINYECTBEHHbIN M KauyecTBEHHbIA COCTaBbl 3aCO/IEHHbIX TPYHTOB, CTENeHb KOPPO3MOHHOW AKTUBHOCTU
TPYHTOB;

- NpoueHTHOe coaepXXaHune pPacTUTeNibHbIX OCTAaTKOB A1 HeCKa/lbHbIX FPYHTOB WU CTeneHb pa3/ioxXeHuAa
OpraHM4yecKkoro eewiecrtsa 414 HaCbIMHbIX 3aTOpC|)OBaHHbIX FPYHTOB U Topcba.

BblleyKasaHHble XapaKTePUCTUKU TPYHTOB CnenyeT onpeaensATb Ha OCHOBAHUM NPOBEAEHWUS KOMMAEKCHbIX
(nabopaTopHbIX, NoNeBbIX, reodUsNYECcKUX) NccnesoBaHNI NOKa3aTenei CBOMNCTB rPyHTOB, C ydeTom TpebosaHuii Cll

47.13330.

8.13 MoHOUTbI FIPYHTOB A1 NabopaTopHbIX UCCie0BaHM cneayeT oToupats B cootBetcTBmum ¢ FTOCT 12071 us
NHYKEHEPHO-Te0I0MMYECKUX BbIPabOTOK AA KAaXKAOr0 HOMEHKNATYPHOro BMAa FPYHTA He pexe, yem yepes 1 m no
rnybuHe. 1nAa 04HOPOAHOIO C/I0A KOIMYECTBO MOHO/IUTOB MOXKET ObITb YMEHbLUEHO A0 TPeX, OTOUMpPaeMbIX C KPOBAU,
cepesnHbl M NOAOLWBbI CNOS.

8.14 OnpepgeneHne mogyna aedopmaumv, HEO4HOPOAHOCTM COCTaBa M COCTOAHWA TPYHTOB MO/MEBbIMM
MEeTo4aMu cneayeT NPOBOAUTL C MOMOLLGIO:

- wtamnos 5000 cm? (B Wwypdax), HauMHas ¢ rAy6uHbI 5 M OT MPUHATOMN HyeBOM oTmeTKM, 600 cm? (B CKBaXKMHaXx)
no FOCT 20276.

- npeccmometpos no NOCT 20276;
- AMHAMMYECKOro M cTaTuyeckoro soHamnposaHma no CM 47.13330, TOCT 19912.

8.15 N'eodmsnyeckne metoabl UccaenoBaHUM cieayeT NPUMEHATb AAs onpeaeneHma NJAOTHOCTM U BAAXKHOCTU
rPYHTOB.

9 MNpoeKTupoBaHue pyHaameHTOB
9.1 KoHcTpyuposaHue ¢pyHAaMeHTOB

9.1.1 dyHaameHTbl TPYO cneayeT NPOEKTUPOBaTb Kene306eTOHHbIMM, C MOAOLWBOMN KPYI/0ro, MHOrOYroflbHOro
WM KO/IbLLEBOIr0 O4epPTaHMA HA eCTECTBEHHOM MM CBallHOM OcHOBaHMK B cootBeTcTBMM ¢ CM 20.13330 1 CM 24.13330.

Pasmepbl nogowebl pyHAAMeHTa Ha eCTECTBEHHOM OCHOBaHWM caeayeT NPMHMMATDL MO pe3ybTaTaM pacyeToB
M c yyetom TpeboBaHMM K KpaeBbim AaBaeHuam B cooTseTcTBum ¢ CM 43.13330 n CI1 22.13330, a TakXe C y4eTom
npeaenbHbIX 0CaA0K U KpeHa CoopyKeHus, yKasaHHbIx B CM 22.13330 u B Tabauue 5.1.

KoHCTpyKTMBHan cxema dyHAameHTa npuBeaeHa Ha pucyHke 9.1,
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; 10000 -0.200

> Fext

1 - ctBOA TPYOBI; 2 - cTaKaH dyHAAMEHT]; 3 - PyHOAAMEHTHas
nauTa; 4 - oTMOCTKA; 5 - ouepTaHune GpyHAAMEHTHON NAUTBI
ONA KoNbLEeBOro GYHAAMEHTA; Fext U Fint - HAPYXKHbIN
N BHYTPEHHWI paguycbl GyHAAMEHTHOM NANTSI

PucyHok 9.1 - KOHCTpYyKTMBHas cxema pyHAAMEHTa

9.1.2 Tun pyHOaMeHTa, ero reomeTpuyeckme pasmepbl, rnybuHy 3a10KeHUa HeobxoaMMOo BbIGMPATH C y4eTOM:
- A@aHHbIX UHXXEHEPHO-Te0N0rMYECKMX U3bICKaHUIA;

- KOHCTPYKTUBHbIX 0COH6EHHOCTEN TpyObl;

- TEXHO/I0TUW BO3BEAEHUS HAA3E€MHOM YacTu TpyObI;

- PacronoXKeHUs W TAyOWHbI 33/0XKEHUA MPUMbIKAIOWMX Fa30X040B WM PALOM PACMONOMKEHHbIX APYruX
COOpPYKEHUN.

9.1.3 ®yHAAMEHT MOXKET COCTOATb M3 LLOKOJIbHOW 4YacTu (CTakaHa ¢yHAamMeHTa) U dyHAAMEHTHOW MNAWUTbI.
Konbuesble ¢yHAAMeEHTbI LenecoobpasHbl, Kak MpaBwao, npu AuameTtpax ¢yHaameHTa 6onee 10 m u ecau
BHYTPEHHWUI pagnyc KoabLa rin: 601e€ NONOBUHbI HAPYXKHOIO paanyca GyHOAAMEHTA Fext.

9.1.4 beToH AnA cTakaHa ¢yHAaMeHTa AO/IKEH COOTBETCTBOBATb C/1eAYIOLMM XapPaKTEPUCTUKAM:
- K/1acc No NPOYHOCTU Ha CKaTue He meHee B22,5;

- MapKa Nno MOpPO30CTONKOCTM He meHee F200;

- MapKa no BOAOHENPOHULLaeMOCTN He meHee W.

BeToH AnA PyHAAMEHTHOM NANTbLI JOMKEH COOTBETCTBOBATL C/IeAYIOLWLMM XapaKTePUCTUKAM:

- K/1acc No NPOYHOCTM Ha CKaTue He meHee B20;

- MapKa no BOAOHENPOHULL2EMOCTUN He meHee W8.

- MapKa Nno MOpO30CTOMKOCTM He meHee F200, a Npy pacnoNoKeHUU NANUTbI HUXKE YPOBHS MPOMEP3aHUSA FPYHTa,
KaK npasu/io, He HOpMMUpYyeTCA.

B cny4yae Hanmuma arpeccuBHbIX FPYHTOBbIX BOA, CheayeT NpeaycmaTpmBaTb aHTUKOPPO3UOHHbIE MEPONPUATUSA
WX UCMONb30BaTh cneumanbHble 6eToHbl B cooTBeTcTBmM ¢ ClM 28.13330.

9.1.5 OcagouyHble MapKK 4na HabaogeHMA 33 0cagKamMn U KpeHoM Tpybbl cneayeT yCTaHaBAMBaTb Ha CTBOAE
WX HecyLem Kapkace Tpybbl Ha BbicoTe oT 0,5 A0 1,0 M OT N1aHUPOBOYHOM OTMETKM.
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B ¢yHAameHTax Tpyb BbicoToM 6onee 150 m peKomeHAyeTcA NpesycMaTpBaTb HE MEHEE YETbIPEX 0CAL0UYHbIX
MapoK, pacnosiaraembix, Kak Npasu/io, B CNeLManbHbiX KONOALAX Y BHELWHEro KPas NauTbl GyHAaMeHTa.

HabntoaeHune 3a ocagkoin dpyHAaMeHTa C MOMOLLbIO 3TUX MapoOK HeEObXoAMMO BECTU C Hayasla beToHMpoBaHMA
dyHOameHTa, fanee B NpoLecce BO3BeAEHUA CTBOJIA TPYObl M 3aTeM Npu ee aKCNayaTauunu.

9.1.6 TonwmHy GpyHAAMEHTHOW NAUTbI ClefyeT HasHayaTb B COOTBETCTBMM C MpaBWUaMW MPOEKTUPOBAHMUSA
Kenes3obeToHHbIX KOHCTpYKUMin no CMN 63.13330 Takum obpasom, UTobbl BepTUKanbHasa (nonepeyHas) apmaTtypa no
pacyeTy He TpeboBanach.

9.1.7 ApmupoBaHune GpyHAAMEHTHOW NAUTbI CneadyeT NPMHUMMATb MO PacyeTy M OCYLLECTBAATb OTAE/bHbIMM
CTEPXKHAMM, pacnofaraeMbiMM MO PAAMANbHO-KO/MbLEBOM cxeme, AMBO CBApHbIMU apPMATYPHbIMW CETKamMM
NPAMOYro/IbHON UAW TpaneuuesuaHolr dopmbl. Ona noanepkaHUa B NPOEKTHOM MOJIOXKEHUM BEpPXHEn apmaTypbl
nAnTbl GyHAAMEHTa CeayeT yCTaHaBIMBaTb BEPTUKaIbHbIE MNOCKUE UAN NPOCTPAHCTBEHHbIE apMaTYpPHbIe KapKachbl.

9.1.8 MpKn KOHCTPyMpOBaHUU dyHAaMEHTOB Ha CBalHOM OCHOBaHWW CBau B NaaHe ciedyeT pacnonaratb nNo
KBagpaTHOM CETKe MAU MO HECKONbKMM KOHLEHTPUYECKMM OKPYXHOCTAM Takum obpasom, ytobbl '"rpysoBble
naowagn", NpUxXoasLmMeca Ha KarKaylo cBato, Obliv NPUMEPHO O4MHAKOBbI M Cc cobatogeHnem TpebosaHui Cl
24.13330.

9.2 PacyeT ocHOBaHuii GyHAAMEHTOB

9.2.1 PacyeT OCHOBAHMWM, CNOMKEHHbIX AUCNEPCHbIMU TPYHTAMW, CAefyeT BbINOAHATL MO BTOPOM rpynne
npeaenbHbIX coCcTosHMM (No gedopmaumam). B Tex cnyyasx, Koraa OCHOBaHUE C/IOXKEHO CKaZlbHbIMU FPyHTaMM, pacyeT
cnenyeT BbINOMHATL MO NePBON rpynne npeae/bHbIX COCTOSHUIM (Mo Hecyllen cnocobHoCTH).

9.2.2 Mpu pacyeTe oCcHOBaHMN No gedopmaumnam cnegyet pykosoacTsosatbca CM 22.13330 u onpeaenatb
0CcafKy PyHOAMEHTA S U KpeH dyHAameHTa J. MNpesenbHO A0NYCTUMble 3HAYEHMA STUX BEIMYMH YKa3aHbl B Tabauue
5.1.

9.2.3 PacyeT 0CagKM OCHOBAHWA crefyeT BbINOJAHATL METOAOM MOCAOMHOrO CYMMWMPOBAHUA, MPUMEHSA
PaCcYETHYIO CXEMY OCHOBAHWA B BUAE NUHENHO-AePOPMUPYEMOrO NOAYNPOCTPAHCTBA C YCNOBHBIM OrpaHUYEHMEM
rny6uHbl CXMmaemon Tonwm He. Mpu 3Tom 3HauveHue He M pacyeTHoe CONPOTUBIEHUE FPYHTA OCHOBAHMA R BbIYUCAAIOT

B cooTBeTcTBMmM ¢ CM 22.13330, npuHumasn KoadduumeHT Yc2 Kak A8 COOPYHEHMIN C XECTKOW KOHCTPYKTUBHOIA
cxemoi npm L/H <= 1,5.

9.2.4 Mpu pacyeTe 0CagKM KONbLEBbIX GYHAAMEHTOB, YA0BAETBOPAIOWMX YCAOBUIO Fjnt >= 0,5rex, AONYCKaAETCA
paccMaTpmBaTb GYHAAMEHT KaK IEHTOUYHbIN WUPUHOMN b = Fext - Fint.

9.2.5 HeogHOPOAHOCTb OCHOBAHMA MO CXKMMAEMOCTU B NJaHe nog NogoLWwBoi dyHAAMEHTa XapaKTepusyeTtcs
M3MEHYMBOCTbIO NPUBEAEHHbIX MoAynen aedpopmalMm rpyHTa Mo pacyeTHbIM BepTuKkanam (Bbipabotkam) [2]. Ecam
OTHOLIEHUSA MaKCMMaZbHOTO M3 NPUBEAEHHbIX MOAY/EeN K MUHUMANbHOMY He npeBocxoamTt 1,5, To ocHoBaHWe no
CKMMAEeMOCTU B MNJaHe [OMNYyCKAeTcs CYMTaTb OAHOPOAHbIM. B MNPOTMBHOM C/lyyae OCHOBaHWE [O/KHO
paccmaTpMBaTbCA Kak HEOAHOPOAHOE MO CHMMAEMOCTHU B MNJ1aHe.

9.2.6 CDEAHHH OCajkKa d)yH,CI,aMEHTa Ha HeoAHOPOAHOM B MNJiaHe OCHOBAHUU AO0/1XKHA PACCMaATPUBATLCA KakK
OTHOWeHne K naowaan nogoLBbl cbpr,aN\eHTa CYMMbI 0CaOK OCHOBaHMA B PaACYETHbIX TOYKaX, YMHOXEHHbIX Ha
naowanb y4aCTKkoB No40LWBbI beHLl,aMEHTa, OTHOCALWMNXCA K 3TUM TOYKaM.

9.2.7 KpeH ¢pyHaameHTa i BbluMCAAOT nNo popmyne

_ 2
i=0,75f1?vat/reit,(1)

roe f - koadpuumneHT, NpUHMMaemMblii paBHbIM 1 AnA GyHAAMEHTOB C NOAOLLBOM KPYrI0ro UaAu MHOMOYroabHOro
oyepTaHuA U NpMHMMaembli no Tabamue 9.1 ana pyHLAMEHTOB C KObLEBOM NOAOLIBOW;
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Ewn V - moaynb pepopmaumm u KodadGUUMEHT nonepeyHoit aedopmalmmu rpyHTa OCHOBaHMA (npu
HEeobX04MMOCTUN UX 3HAYEHUS MPUHUMAIOT CPegHMMU B Npeaenax CKumaemon Tonwm He);

Mot - MOMEHT BHELLHWUX CWJ, BbIYUCASEMbIN Ha YPOBHE NoAoLWwBbl dyHAAMEHTA OTHOCUTENIbHO e LEeHTPabHOWM
OCH, YUUTbIBAA YBENUYEHUE SKCLLEHTPUCUTETA BEPTUKANbHbIX HArpy3oK 3a cyeT m3ruba cTBosia TPyObl M HAKIOHA
dyHOameHTa.

Tabnnuya 9.1

MonpaBoyHbI KO3dPUUMEHT
NpuW pacyeTe KpeHa Ko/bLEeBbIX GyHAAMEHTOB

rint/rext 0;5 0,6 0,7 0,8

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

Ona dyHoameHTOB C nogowsol B Gopme MPaBUIbHONO MHOrOYrosibHWKa naolagbio A B dopmyne (1)

npunumaior Fy, = VAT

9.2.8 [1nA HEOAHOPOAHbIX MO CXKMMAEMOCTU B MNJaHe OCHOBAHUI KpeH dyHAameHTa ciegyeT NPUHUMATL Kak
CYMMy ABYX cocTaBasdlowmx. lMepsas COCTaBAAOWANA BbI3bIBAETCA MOMEHTOM, AENCTBYIOWMM Ha GYHAAMEHT, U
paccumnTbiBaeTca no dopmyne (1). Bropas coctaBastollasn Bbi3blBAeTCA HEPABHOMEPHOCTbIO 0CaAKMN dyHAAMEHTa U ee
[ONYCKaeTCA paccymTbiBaTh No Gopmyne

i=(s1-52)/1,(2)

rae S U S; - 0CagKm NPOTUBOMONOMKHbBIX TOYEK OCHOBaHWUA Mo, NoAowsoi GyHAAMEHTA, BbIYUCAEHHbIX MO
dopmynam metoaa NOC/NOMHOrO CYMMUPOBAHMUA, COFTaCHO UHMKEHEPHO-TE0/IOMMUYECKUM M3bICKaHMAM /1A PacYeTHbIX
BEPTUKael, Npoxoaalmx Yepes AaHHble TOUYKH;

| - paccTosiHMe MeXAay ToYKamMm.
Mpu pacyete KpeHa no dopmyne (2) cneayet BbiGUPaTb TOUKM, AaloLime ero Haubobluee 3HaYeHue.

9.2.9 PacyeT cBaliHbIX OCHOBaHMI cneayeT BbinoAHATL no CM 24.13330, npy 3TOM ycuama B cBadax Heobxoanumo
onpeaensaTb M3 pacyeTa CBAMHO-NAUTHOrO GyHAAMEHTA, Y4UTbIBaA GU3MUYECKYO HEAUMHENHOCTb AedOpPMUPOBaHUSA
bYHAAMEHTHOM NANTDLI C YYETOM KECTKOCTU CTaKaHa dyHAameHTa 1 cTBos1a Tpybbl B cooTBETCTBUM C 9.3.

9.3 PacueT KpyribiX U KobLeBbiX GyHAAMEHTHbIX NAUT

9.3.1 Mpwn pacyeTe GpyHAAMEHTHOW NAUTLI CaeayeT pacCMaTpuMBaTb ee COBMECTHYI paboTy ¢ OCHOBaHWEM W
BEPXHMUM CTpOeHnem. PeKomeHAayeTcs yunTbiBaTb 06pas3oBaHMe TpelmH, Heynpyrue gepopmaunn xenesobetoHa B
naMTe W Bbi3blBaeMoe UMM nepepacnpegeneHve ycunuii. OcCHOBaHWE W BepxHee CTPOeHWe [AOoMycKaeTcs
paccmaTpMBaTb Kak IMHEeMHO-ynpyrve Tesna. PacyeT NpoBogAT Mo ABYM rpynnam NpeaebHbIX COCTOSHUI - N0 Hecy el
CNOCOBHOCTM M MO PACKPbLITUIO TPELMH. MpeaenbHan WUPKUHA PACKPLITUA TPELLMH NPUHMMaETCA no Tabauue 5.2.

Harpyska Ha ¢pyHAameHT oT cTBoJsIa TPybbl (CM. pUCYHOK 9.2) cBOAMTCA K BEPTUKaNbHOM OceBOW cune Fior U
MOMEHTY Miot, KOTOPbIN BbIYUCAAOT OTHOCUTENBHO NOAOLLBbI GyHAAMEHTA. FOPMU30HTANbHYIO CUY, AEMCTBYHOLLYIO Ha
dYHOAMEHT, AOMNYCKAETCA HE YYNTbIBATb. DTU BO3AEMCTBMA NPUBOAATCA K BEPTUKANIbHOM Harpyske F, pacnpeneneHHom
Mo KOJbLY PaZUYCOM rf, PaBHOMY CpeAHEMY PafMYyCy HUMKHEN YacTu CcTBOMA TPYObI

F= Fg +F, COSO  (3)

roe Fy - COCTaBNAOLWAA HAarpy3Ku F OT BepTUKaNbHOM Chnbl, BblYUCAEMaA NO popmyne
g
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Fg = I:tot /(anf ); (4)
F, - MaKcMmanbHoe 3HaveHue COCTaBJ'IFIIOLLI,eﬁ Harpys3sku F oT MOMeHTa, BbluncaAeMoe Nno d)opmyne
_ 2
F, =My /(nrf ),' (5)

(p -yron, OTCYUTbIBAEMBIN OT pagnanbHOro ce4yeHuA, B N1I0OCKOCTN KOTOPOro ,D,EVICTByeT Miot.

PucyHoK 9.2 - Harpysku oT cTBoJ1a TPYObI

B ciayvae oAHOPOAHOrO B MaHe OCHOBaHMA pacyeT GyHAAMEHTHOM NAWUTbI AOMNYCKaeTcs NPOBOAMUTL Ha
YC/IOBHYIO OCECMMMETPUYHYIO HarpysKy F = Fg + F,. Kpome Toro Heobxo4Mmo yuyuTbiBaTh BEC CTaKaHa GyHOAAMEHT],
FPYHTa, Nexalero Ha GyHAAMEHTHOW NauTe, COBCTBEHHbIM Bec QyHAAMEHTHOM NAWUTbI M NPOYME aHANOTUYHbIE
Harpysku.

MprmeyaHme - CobCTBEHHbIN BeC GyHAAMEHTHOM NIUTbI AOMYCKAETCA He Y4UTbIBATb MPW NecYaHOM OCHOBaHUH,
NPUHUMATL C KoapduumeHTom 0,5 NPU FMUHUCTOM OCHOBAHUM U YYUTbIBATb NMOJSIHOCTbO, €CIN PYHOAAMEHTHAN NAUTA
JIEKUT HA OCHOBAHMM, CNOKEHHOM CMabbiMmK FpyHTaMK € moaynem aedopmauum E < 5 MMa, uam onupaetca Ha
CBaliHOe OCHOBaHMe.

9.3.2 ina ¢yHAAMEHTHON NAUTbI NPU OCECMMMETPUYHON HArpyske pekoMeHAyeTca NPUHUMATb HeAUHEelHble
du13MYeCKne ypaBHEHMA, CBA3bIBatOLME U3rMbatome MOMEHTbI U KPUBU3HDI:

M, =Dz, + D,z

r re"~e?

M, =D, & +D,&,,

(6)

rae M, n M(p - paguanbHbIi U OKPYKHOM U3rnbatoLLme MOMEHTbI;
Dy, D(p , Dr(p - }KeCTKOCTH;
&,y aaq) - pagnanbHasa U OKPYXHKHaa KPUBU3HbI.

Mpwn gocTnxeHnn xoTa 6bl O4HUM U3 MOoMeHToB M, unun M(p 3HavyeHnA M., COOTBETCTBYHOLLErO O6pa3OBaHVHO

TPeLLMH, Nofaraercs, 4To an =0, cucTema ypaBHeHui (6) pacnagaerca Ha ABa ypaBHeHUA. 3aBUCMMOCTb MOMEHT-
KpMBM3HA ONS 3TOro c/iyyana rpaduyecku nokasaHa Ha pucyHke 9.3. Ee aHa/NUTUYECKOe BbipaXkeHue onpeaenstoT
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ypaBHeHMAMKN M3rnba KenesobeToHHbIX 3/1eMeHTOB [2], npuHMmaemblix B cooTsBeTcTBuM ¢ CM 63.13330. Mpu
[OCTUXKEHUN MOMEHTOM M cBOero npeaesibHOro 3HadeHus My (j NpUHUMaET 3HaYeHue r uu ¢ ) npeanonaraetcs,

YTO KpUBM3HA &j MOMET HeOorpaHWYEHHO BO3pacTaTb, TEM CaMbiM MOZEAUPYETCA 0bpasoBaHWe AUHEAHOro

MAaCTUYECKOrO WapHUpa, NepneHAUKYAAPHOrO HanpasaeHuto j. MpuU3HaKoM mMcdepnaHma Hecylleil cnocobHocTu
bGYHOAMEHTHOM NAUTbI ABNSETCA TaKOe COCTOAHWE, KOrda paAuvasibHble M KOJbLeBble NNAACTUYECKME LWapHUPbI
CMblKatoTcs, 0bpasya 3amKHyTble obnactu. [anbHelllee yBesMYeHUE Harpyskv Ha ¢pyHAAMEHT B 3TOM Cayyae
BO3MOXHO JINLLb 33 CYET CONPOTMUBAEHMA OCHOBAHUA. PasiMuHble CXeMbl NMAACTUYECKUX LWAPHMPOB, COOTBETCTBYHOLLME
NPUHATOMY KPUTEPUIO MCYEPNAHMA Hecyleh CnocobHOCTM, ANA KO/bLEBbIX MAWT MOKasaHbl Ha PUCYHKe 9.4,
AHaNornyHble cxembl MOTyT BbITb COCTABAEHbI ANA KPYTAbIX NAUT.

M;, 3

. ol

u, J

M. 4

D

\

1 - yyacToK paboTtbl 6e3 TpelwmH;
2 - y4yacToK paboTbl C TpelmnHamu;
3 - y4yacToK, COOTBETCTBYIOLNI NpeaenbHOM CTaaum

PucyHOK 9.3 - 3aBMCMMOCTb MOMEHT-KPUBU3HA

PUCYHOK 9.4 - Cxembl IMHENHbIX NAACTUYECKUX LWAPHNPOB
NPy UcyepnaHnm HecyLel cnocobHOCTU KONbLEBbLIX NANT

9.3.3 Mpun pacyete ¢YHOAMEHTHOM MAUTbI OMNUPAOWMACA HA Hee CTakaH ¢yHOAAMeHTa JAonycKaetca
MOZENNPOBaTb KO/bLEBbIM BPYCOM MM yCEYEHHOM KOHMYECKON 060104KOMN, CTBON TPYObl - BECKOHEYHO AJIMHHOM
LUAUHAPUYECKON MM cnabokoHuyeckon 060/104K0NM. [lonycKaeTcs paccmMaTpMBaTh MX KaK IMHEMHO-ynpyrue Tena.
Ycunma B3anmogencrTemnsa mexagy GyHA4aMeHTHOM NAUTOM U CTaKaHOM GyHAAMEHTa, CTakaHOM pyHAAMEHTa U CTBOJIOM
Tpybbl cnegyeT onpeaenaTb No NpaBuaam CTPOUTENbHON MEXaHUKM U3 YC/I0BUIA COBMECTHOCTU AedopMaLinii.

9.3.4 PacyeTHyl0 MoAe/lb OCHOBAHWA AOMYCKAeTCA MPUHUMATb B BUAE JMHEMHO-ynpyroro maccusa. Ana
OAHOPOAHOro ocHoBaHMA (cm. 9.2.5) pekomeHAyeTcA MoAelb OCHOBaHUSA B BUAE IMHENHO-YNPYroro cN1osi NOCTOSHHOM
TO/IWMHBI, NapameTpbl KoToporo He, E, Y NpUHMMAIOT U3 pacyeTa OCHOBaHMA MO AepOpMaLMAM B COOTBETCTBUM C
9.2.3 1 9.2.7. Mpw 3TOM AONYCKAETCA HE Y4YUTbIBaTb 3arnybneHne pyHAaMeEHTa, a TaKKe CUJIbl TPEHUA U CLUENIeHns
MeXay noaowBon GyHAAMEHTHOM NANTbI U OCHOBAHUEM.

Pacuet dyHAAMEHTHbIX NAMT TPY6 BbicoTOM 150 M 1 6o/lee peKoMeHAYeTCs NPOBOAUTbL C UCNOIb30BaHMEM ABYX
MoZenei ocHoBaHuA. B KauecTBe AOMONHUTENbHOW K MOAENW B BUAE JIMHEMHO-YMPYroro c/ios TOAWMHOW H.
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peKkoMeHAayeTcss MCNo/b30BaTb MOAE/b C MOCTOAHHLIM B MJaHe KoadduuMeHTOM noctenu (momens BuHknepa).
3HauyeHue KoadduumeHTa noctenn k Bbluncnsetca no popmyne

k=s/p,(7)

roe s - ocagKka pyHoamMeHTa U p - cpefHee gasiaeHue nog nogowsoi ¢yHAAMEeHTa, KOTOpoe NPUHUMAIOT M3
pacyeTa oCHoBaHMA No gedopmaLnsam.

Mpu uncnonb3oBaHMM ABYX MOAEI’IGVI OCHOBaAHMA apmupoBaHue dDYHp,aMEHTHOﬁ NANTbl Ha3HA4YaklOT Mo
OFM6alOLLI,EI\;1 anwop M3FM6a}OLIJ,MX MOMEHTOB n1bo OFVI6a}OLLI,EI\;1 NP apMUpoBaHnA, NONIYYEHHbIX B KaxXgom Wwu3
pac4yeTos.

9.3.5 CBailHoe oOcCHOBaHMe ¢GYyHOAMEHTHON MNAUTbLI AOMYCKAETCA MOAENMPOBaATb CUCTEMOWN BEPTUKANbHbIX
YMPYrMX onop, }XeCTKOCTb KaxKA0M U3 KOTopbIx Cp, ONpeaenstoT no pesy/ibTaTam pacyeTa 0CafKM CBAaMHOro OCHOBAHMA:

Co = Fp/(ns), (8)
rae F, - BepTMKanbHaa Harpyska Ha cBaliHoe none;
n - obliee KOAMYECTBO CBalf;
S - 0Cafika CBalHOro 0CHOBaHMA.

MpW pPacnonoKeHnn cBaik MO KOHLLEHTPUUYECKMM OKPYMKHOCTAM, MOTOHHbIE MKECTKOCTU KOHLLEHTPUYECKUX
KOMbLEBbIX YNPYIMX YNOpP BbIYUCAAIOT MO popmyne

Ck = Cpnk /(ank) ,(9)

rae ry - pagmyc k-o KOHLEHTPUYECKOWN YNpPYyron onopbl;
Ni - KOJIMYECTBO CBa, Pacno/IOKEHHbIX Ha paaunyce ry.

9.3.6 Mpu noasemMHOM BBOLE ra30XOL4OB WM BO3MOMHOCTM HarpeBa OYHOAAMEHTHOM MNAUTbI M CTaKaHa
dyHOaMeHTa, HEOBX0AMMO YUMTbIBATbL TEMMEPATYpPHbIE ycuama B dpyHAameHTe B cooTBeTcTBMuM ¢ CM 27.13330.

10 MoHoAUTHble }Kene306eTOHHble TPY6bl

10.1 MpoeKTMpoBaHMe KenesobeToHHbIX TPYb creayeT BbIMNOAHATL C yyeTom TpebosaHun CM 43.13330, CI
63.13330 n HacToALWero ceoga npasu.

10.2 CtBoA ene3o06eToHHOM TPy6bl CAeayeT NPOEKTUPOBaTh B BUAE MO0M0 YCEYEHHOrO KOHYCa AU LMANHAPA
NM60 KOMBUHNPOBAHHOW GOPMBI - B BUAE COUYETAHUS YCEYEHHOMO KOHYCA B HUMKHEW YacTu TPyObl U UMAUHAP UYECKON
BEpPXHel 4acTu. Mo BbICOTE CTBOSI MOMKET MMETb MOCTOAHHBIN M60 NEepPemMeHHbIN YKNOH HAapYKHOM NMOBEPXHOCTU U
nepemMeHHY0 TONLLMUHY CTEHKM.

10.3 TeomeTpuyeckme pasmepbl CTBOMA ONPeAenAldT MO pacyeTy, a TaKXKe UCXOAA U3 KOHCTPYKTUBHbIX
TpeboBaHUI, apPXUTEKTYPHbIX COODBpPaKeHUn U BO3MONKHOCTEN 060pYyA0BaHMA, MCNOIb3YEMOrO ANA BO3BEeAEHUSA
Tpy6bl.

10.4 OTHOWeHMe BbICOTbl BCEro CTBOJIA MW OTAE/IbHOrO yyacCTKa CTBOJIA K CBOEMY HUMKHEMY Hapy*KHOMY
AMameTpy AOMKHO BbITb, Kak npasuno, He 6onee 20. TOALWMHY CTEHKM HAa3HAYalOT NO pacyeTy cTBos1a TPyObl, HO He
meHee 200 mm. MepeMeHHbI YKNOH pekomeHayeTcsa npuHumMmaTb oT 0% BBepxy 40 8% BHU3Y, @ MOCTOAHHbIN YK/IOH -
o1 0% po 3%.

10.5 MUWHUMaNbHbIA AMaMETP YCTbA MO TEXHO/IOTMYECKUM YC/I0BUAM BO3BeAeHMA TPyObl B MepecTtaBHOM
onanybke AonXKeH bbITb, Kak NPaBu/Io, He MmeHee 3,6 m.
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10.6 Ons Hecywmx CTBOJIOB TPyb cneayeT NPUMEHATb Knacc O6eTOHa M MapKM Mo MOPO3OCTOMKOCTU U
BOAOHEeNnpoHuuanmocTtn B cootsetctamm ¢ ClM 43.13330.

10.7 LlemeHTbl ana 6eToHa noabupatot B cooTBeTcTBuM ¢ ClN 28.13330 B 3aBUCMMOCTU OT arpeccMBHOCTU cpespbl
aKcnayaTaumm.

10.8 Ons BHYTPEHHUX ra300TBOAALLMX CTBOJIOB U3 TAMXKE/Or0, }KapOCTOMKOro UM NIEFKOrO KOHCTPYKLMOHHOIO
6eTOHa ero XxapaKTepUCTUKM NMPUHMMAIOT CeAYHOLWNUMMU:

- KJ1acC NO NPOYHOCTU Ha CKaTue He meHee B15;
- MapKa no BOAOHENPOHMNLAEMOCTM He meHee WS,

10.9 B kKauectBe paboueint apmaTypbl PEKOMEHAYEeTCA MPUMEHATb ropsaYeKaTaHyl CTajib NepuoanYecKkoro
npoduns knaccos A400, A500 n A400C, A500C gmnameTtpom oT 10 o 28 mm. CTep:KHU anameTpom Honee 28 mm
[OMYCKAeTcA MCMNOMb30BaTb A1 apMMPOBaAHMA y4acTKOB, OCNabfeHHbIX MPOeMamu, a TaKXKe A1A apMUPOBAHUA
dYHAAMEHTOB.

B KauecTBe MOHTaXHOM apMaTypbl U XOMYTOB PEKOMEHAYETCA UCMOJIb30BaTb M1aZKYy0 apmaTypy Kaacca A240
AvameTtpom ot 6 Ao 10 mm.

10.10 ApmupoBaHMe CTEHOK CTBO/IOB TPy6 caeayeT BbiNOHATL ABOWHbIM - C HAPYXKHOM U BHYTPEHHEN CTOPOH.

10.11 MpoueHT apMMPOBaHWUA FTOPU3OHTANIbHbIX M BEPTUKANbHbLIX CEYEHUIM CTBO/MA C/leAyeT MPUHMMATb B
cootBetcTBumM CM 43.13330. LLlar apmaTypHbIX CTEpPXKHEN peKomeHayeTcs npuHumaTb oT 100 Ao 200 Mm, B OTAE/NbHbIX
CNyyanx, CBA3aHHbIX C TEXHOJIOTMEen Bo3BedeHUs TPy, AoNycKaeTcsa war apmatypbl oT 75 4o 350 mm, Ho He Bonee
TOJILMHbI CTEHKM CTBO/1A TPYObI.

10.12 BepTMKanbHaA apmaTypa MOMKET YCTaHaBAMBATbLCA FPynnamu CTEPXKHEN OAHOW ANMHbI (rpynnoBoe
apMMpPOBaHME) UK OTAENbHBIMW CTEPKHAMM, pacnosiaraeMbiMuy Bpas3bexkKy (06bl4HOE apMUPOBaHKeE).

10.13 Mpw ABOMHOM apMUPOBaHUM (Y HaPY)KHOW M BHYTPEHHEN CTOPOHaX CTEeHKM CTBOMA TPybbl) CTbIKM
NPOTUBOMOIOXKHbIX FPYMNM CTEPXKHEN AOIXKHbI pacnonaraTbCa BpasbexKy.

10.14 [Odonyctumylo TemnepaTypy NPUMEHEHUA apmaTtypbl, Bblbop cocTaBa 6eToHa B 3aBMCMMOCTM OT
TeMMepaTypbl ero Harpesa, AJNHY aHKEPOBKU U NepenycKa CTEPXKHEN apMaTypbl, CTbIKyEMbIX BHAaXNECTKY, PaCCTOSHUSA
MeXAY CTblIKaMM, a TaKXKe MEeToAbl pacyeTa npu Harpese caeayeT npuHuUmatb B coorBetcteum ¢ CIM 27.13330 u CI
63.13330.

10.15 TonwwmHy 3aWNTHOrO CN0A, PaCNONOXKEHUE CTbIKOB BEPTUKANIbHOM N KONbLLEBOM apMaTypbl, NpeaenbHyo
LWMPUHY PacKpbITUA TPELWMH B CTBO/E TPYObI CneayeT npuHMMaThb B cooTBeTcTBum ¢ CM 43.13330.

10.16 Ons onupaHua ¢GyTepoBKU U KOHCTPYKLMN, NOoAAepHKMBAOWMX BHYTPEHHWE Fa300TBOSALME CTBOJIbI,
cneayet NpeaycMmaTpMBaTh XKene3obeToHHblIe KOHCONM C BHYTPEHHEW CTOPOHbI CTBOJ1a TPYObI, KOTOpble 0bpa3sytoTca
3a CYET YCTaHOBKM BHYTPEHHEN onanybKu nog, COOTBETCTBYIOWMM YIIOM Npu HeTOHNPOBaHMM CTBOAA TPYObI. BbicoTy
KOHconen npuHumatoTt 1250 nam 2500 mm.

B mectax pacnonoxkeHus KOHconeM KO/IbUEBYHO apmaTypy YCTaHaBAIMBAKOT C MEHbLUMM LWarom, 4em Ha
OCTa/IbHbIX Y4aCTKaX CTBOJ1a B COOTBETCTBUU C pe3y/IbTaTaMM pacyieTa BEPTUKANIbHbIX CEeYEHUN.

10.17 Mpoemsbl B Kene3obeToHHOM CTBOJIE C/efyeT yCUAMBATb NyTeM AOMONHUTENIbHOrO apMMPOBAHMA MO
KOHTYpYy MNpOemMOB BepTUKasbHbIMU, TFOPU3OHTA/IbHbIMU U HAKNOHHbIMKU CTepXHAMK. CymmapHasa naowagb
[OMNOSTHUTE/IbHbIX BEPTUKAJIbHBIX CTEPIKHEN 0OpaMieHnA NpoemMa A0/1KHA 6bITb He MeHee obLel NaoWwaam ceveHms
BEPTUKANIbHBIX CTEPXKHEN, Nepepe3aHHbIX NPoeMoM. ITO e TpeboBaHMe pacnpocTpaHaeTca Ha obpamneHne npoema
FOPU30HTA/NIbHbIMK CTEPXKHAMW NPU BbicOTe Npoema He 6onee 3,0 M. AHKEPOBKY AOMNOJHUTENbHbIX BEPTUKANBbHbBIX
CTeprKHeN obpamneHua npoema caegyeT NnpUHUMaTb aamHon ot 50 o 80 AMameTpoB apMaTypbl, FOPU3OHTA/IbHbIX -
80 AnameTpos apmaTypbl.

Mpu BbicoTe npoema 6osee 3,0 M C BEpxXHEW W HUKHEM ero CTOPOH YCTaHaBAMBAOT AOMOJHUTENbHYHO
rOPM30HTa/IbHYIO apMaTypy B KOIMYECTBE, Npuxoasauiemca Ha 1/4 BbicOTbl Npoema, HO He meHee Yem Ha 1,5 m.
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[onNoNHUTENbHYIO BEePTUKaNbHYIO (TOPU30HTaNbHYIO) apMaTypy pekoMeHayeTca ycTaHaBAMBaTb B 30He a0 0,15
LMPUHBI (BbICOTbI) NPpOEma OT ero rpaHu.

B yrnax npoemos AOMNOAHUTENIbHO YCTAHABAMBAIOT HAK/IOHHbIE CTEPXKHU NoA yraom 45°, cymmapHyto naowaab
CEeYEHUA KOTOPbIX OKOJIO KaXKA0ro yria caefyet NnpMHMMaTh B MHTepBane oT 10% a0 15% nnowaam ropnsoHTanbHOM
apmaTypbl 0bpamsiieHMA C OLHOW CTOPOHbI Mpoema. KoamMyecTBO BepPTUKANbHbLIX M FOPU3OHTANIbHbIX CTEPIKHEN
obpamsieHuna 40MKHO BbITb HE MeHee YeTblpex C KaXK40M CTOPOHbI; HAK/NOHHbIX CTEPXKHEN - He MeHee ABYX B KaXK40M
yray. Cxema obpamAsioLLEro apMUPOBaHUA Npoema npueeneHa Ha pucyHke 10.1.
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1 - nonepeyHoe apMmmnpoBaHme (XomyTbl)
PucyHok 10.1 - ApmumpoBaHuMe npoema 40NOAHUTENIbHbIMU CTEPKHAMM

10.18 [ns ynydweHna aspogmHaMUUYECKMX XapaKTEPUCTUK LLOKOIbHOM YacTh Tpybbl B 30He BBOAA ra3oxoaos
peKoMeHAyeTCs YCTpamMBaTb HaK/IOHHbIE MepeKpbITUA (NaHAyCbl), HU3 KOTOPbIX HAXOAMUTCA HAa OTMETKE HM3a Npoema
[NA BBOAA rasoxoza.

Mpu paboTe TennoBbIX arperaTtos Ha 30/1bHOM TOM/NBE PacyeT NepekpbITUA He0BX0AUMO BbINOHATL C y4eTOM
Harpysku oT Beca 30/1bl. B 3TOM ciyyae, B NPOEKTHOW A0KYMEHTaLUKU, HE0BX0AMMO YKa3blBaTb 3HaYEHMUE HArpysKku u
TO/NIWMHY C/1I0A 30/bl, HA KOTOPble paccyMTaHO nepekpbiTe. Mpu 3TOM B NepeKkpbITUM credyeT nepecmaTpmBaTh
ycTpoicTea (byHKepbl) ANA yAaNAeHUsA 30/1bl C MOBEPXHOCTU NEPEKPbITUSA.

10.19 KpenneHne MeTanNoKOHCTPYKLUMUIA cBETOPOPHbIX MAOWAAO0K, MAOLWALOK 06CayKMBAHUA, BANKOHOB U
NECTHUL, Ha HapY)XHOW MNOBEPXHOCTU CTBO/A TPYyObl PEKOMEHAYETCA OCYLEeCTBAAIT Ha 6oaTax Mnpu MOMOLLM
3aKNafHbIX AeTanen ¢ Arobenamu, 3aknafblBaeMblX B CTEHKY CTBOMA Npu BeTOHMpPOBAaHUMU. [na KpenneHua 3Tux
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METa/IIOKOHCTPYKLUMIA  AOMYCKAeTCA WCMOMAb30BaTb PaCnopHble M XMMWYECKME aHKepbl, PacciUTaHHble Ha
COOTBETCTBYIOLLME HArPy3KM M AOMNYyCKatowme AMHAMUYECKME BO3AENCTBUA.

3aKknagHble geTanun B cTBosie TPyObl cneayeT pacnosaraTb B npegenax Tefa CTBOJA, He BbICTynas npu 3Tom 3a
rpaHb onanybKku, MCNoab3yemon A1A BO3BEAEHUSA CTBONA.

10.20 Ons pacyeTa »Kene3obeTOHHOro CTBOJIAa [AO0MYCKAEeTCA WCMNO/Ib30BaHME pPaCYETHOM CXemMbl B BUAe
3aLLEeMIEHHOTO B OCHOBAHWM KOHCOJIbHOTO CTEPXKHA KOMbLLEBOro cedeHua. OnpeaesieHne M3rnbatolmx MOMEHTOB B
FOPM3OHTA/bHbIX CeYeHUsaX cTBona Tpybbl cneayeT onpenenatb nNo AedopMUPOBAHHOM CXEME C BblYUC/IEHUEM
O0MONIHUTENbHbBIX M3rMbBAtOLLMX MOMEHTOB OT COOCTBEHHOTO BeCa, BbI3BAHHbIX M3rMHBoM cTBO1A TPYObl OT BO34ENCTBUA
BETPOBOM MU/IN CEMCMUYECKOM HArpy3Ku, KpeHa dyHAamMeHTa, O4HOCTOPOHHEro HarpeBa CO/IHLEM, a TaK}Ke C y4eTom
TEXHONIOTMYECKON TemnepaTypbl. [pu 3TOM creayeT yuuTbiBaTb PU3MYECKYHD HENAMHEMHOCTb M MOBbIWEHME
aedopmaTMBHOCTM CTBOMA TPYObI 3@ CYET TPELLMHOOOPa30BaHMA U NAACTUYECKMX CBOMCTB XenesobeToHa.

10.21 Mpwu pacyeTe MOHOUTHBIX Kene306eTOHHbIX TPY6 He0HX0AMMO BbIMOAHATL CAeAyOWME PacYeTbl:

- aapOAMHaMMHeCKMﬁ, B pe3ynbtaTe KOTOPOro YTO4YHAETCA reOMeTpPpnA ra3ooTBoAALEINO TPAKTa U KOH(I)VII'ypaLI,Mﬂ
Hecyuwiero creona;

- TENJIOTEXHUYECKUIA, KOTOPbIN onpeaenseT pacnpeaeeHme TeEMnepaTyp no TONLWNHE CTEHKM TPyObI;

- TOPU30OHTa/bHbIX CEYEeHMI Ha BO3AeNCTBME BETpa, CEMCMUYECKMX BO3AENCTBUIM, COBCTBEHHOro Beca Tpybbl U1
rpagveHTa Temnepatyp ANA OnpeAeneHus TOAWMHbI CTEHKW »KenesobeToHHOro cTeona Tpybbl M KOAMYECTBA
NPOLONLHOM BePTUKaAbHOW apMaTypbl MO BbiCOTE TPYObI;

- BEPTUKaA/IbHbIX CEYEHUN CTEHKU KenesobeToHHOro cTBosa Tpybbl Ha BO3AENCTBME TemnepaTypbl AAs
onpeaeneHna HeobXoAMMOro KOIMYECTBA FOPU3OHTA/IbHOM KOJIbLLEBOW apMaTypbl;

- I'IpOI'M6OB TDY6bI AnAa CpaBHEHUA UX C AONYCKaemMbiMU npeaesibHbiMU I'IpOI'MﬁaMM, a TaKXXe ana onpegeneHnAa
AONO/THUTENDbHbIX M3I'M6aPOLLI,MX MOMEHTOB OT COBCTBEHHOrO Beca TF)Y6bI 1N ANnA NpoBeEPKU yCTOl\/‘i‘-II/IBOCTM TDY6bI.

10.22 PacyeT CTBO/IOB MOHOJIUTHbIX Kefie3006eTOHHbIX TPyb BbINOJIHAIOT MO ABYM rpynnam npeaenbHbixX
COCTOAHUM. [MpW 3TOM cnegyeT yunTbiBaTb BAMAHME TeMNepPaTypbl HAa pacyeTHbIe CONPOTUBAEHUA BETOHA, CTaNN, HA NX
MOAY/IN YPYrocTU 1 Apyrue napameTtpbl aedopmmnpyemocTtu KenesobeTtoHa B cootBeTcTeum ¢ CM 27.13330.

PacnpepeneHne TemnepaTypbl MO  TOAWMHE CTEHKM CcTBOAA Tpybbl creagyeT  NpUHMMATL MO
Tenn0aspoaMHaMMYECKMM pacyeTam CTBO1a AN1A JIeTHero (no cpeaHel Temnepatype Havbosnee »apKoro mecaua) u
3MMHero (no cpeaHelt TemnepaTtype Hanbosiee X0N0AHON NATULHEBKM) PEXKUMOB PaboTbl TPYOLI.

10.23 PacyeTHble ceYeHma CTBOIA CieayeT Ha3HayaTb Yepes Kaxable 20 - 30 m no BbICOTE CTBONA, U BECTU pacyeT
no npeaBapuUTe/ibHO Ha3HAYeHHbIM 3HAYeHMAM TOJIMH CTEHKU Kene3obeToHHOro cTBoOnAa M apmartype ans
OBYXCTOPOHHEro apMMPOBaHUSA MO BCel BbicoTe TPyObl.

10.24 Pacyet cTtBOoNa TPybbl peKomeHAYyeTCs BbIMOHATbL C MUCMO/Ib30BaHMEM AedOopMaLMOHHON Moaenu
ene3obeToHHOro CTEPKHA KONbLLEBOro MOMnepeyHoro cedyeHua B cooTeetcTBuM ¢ CM 63.13330 M c yyeTom
[ONONIHUTE NbHbIX TPeOOBAHMI HACTOALLErO CBOAA NPABUII.

10.25 MNpwu pacyeTe ropn3oHTaIbHbIX CeYEHUI CTBOMA TPYybbl (CcMm. pucyHoK 10.2) no aedbopmalMoHHON moaenu
ypaBHeHMA, CBA3bIBAOLLME YCUANA U 0606LLEHHDbIE AedopMaLMn B CEYEHMM, MPUHMMAIOT B BUAE

M = D11'$+ D13'80'-(10)
N =Dy &+ Dy 8, (1)

rae M - narnbaioumin MOMEHT, onpeaensiemblii OTHOCUTE/IbHO FOPU30HTa/IbHOM OCHK;

N - BepTMKanbHasA cnna, obycnoBaeHHan BECOM Bblllenexallei 4yactm Tpybbl;

< Ha calT 25


https://tk-expert.ru/

€ - oTHOCUTenbHas BepTUKanbHaa AedopmaLma Ha nepecedeHnn BbibpaHHbIX ocelt (B Touke 0);
& _ KpuBM3HA NPOLO/BLHOM OCK B NNOCKOCTH AEWCTBUA U3rMBAIOLLEro MOMEeHTa M;

Dj(i, j =1, 3) - }KeCTKOCTHbIE XapaKTEPUCTUKK, onpeaensiemble No dopmynam

Dllzzpbi'Zt?i'Eb'vbi+Zpgj'ZSZJ.ES.VSj;(12)
i J

D13:ZAJi'Zbi'Eb'Vbi+ZA§J"ZSJ"ES.VSJ-}(13)
: j

D33:ZA)i'Eb'Vbi+Z'A§j'zsj'Es'Vsj'.(14)
i j

Api, Zpi - NAoOWAAb, KOOPAWHATbl UEHTPA TAXECTU i-ro y4acCTKa 66TOHa, Ha KOTOpble yC/10BHO pa36MBaeTCﬂ
ceveHune;

Asj, Zsj - NnowWab, KOOPANHATLI LEHTPA TAXKECTMU j-TO CTEPXKHA apMaTypbl;
Ep - MOgyNb ynpyroctn 6eToHa;

Es - MOAY/b yNPYrocTu apmatypbl;
Vii - kKoadpdurumeHT ynpyroctu 6eToHa i-ro yuacTka;

Vi - KoadpdULMEHT yNpYrocTt j-ro CTep)KHA apmaTypbl.
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N v

Opi - HanpskeHue B i-M yyacTKe 6eToHa;

O - HanpsKeHMe B j-M CTepKHe apMaTypbl

PucyHok 10.2 - PacueTHasa cxema
rOPM30HTaNIbHOTO CeYEHMUA CTBONA TPYObI

3naueHna koadpduumentos Vsi n Vpi onpeaensaioT no AnarpaMmam COCTOAHMA apMaTypbl M 6ETOHa, MPUHATBIM

B CMN 63.13330. Mpu 3TOM 3HAYEHUSA HANPAKEHUN U OTHOCUTENbHbIX Aedopmauunii B 6a30BbIX TOYKAX AMarpamm
COCTOSAHWUA ONpeaensatoT C y4eTOM BAMAHUA TemnepaTypbl Harpesa 6eToHa 1 apmaTypbl cornacHo CM 27.13330.

Ona Tpy6 ¢ MOHOANTHOM GYyTEpPOBKOM NPM pacyeTe CTBOJA N0 AePOPMALMOHHON MOAEN YYUTLIBAIOT pasnmyme
Anarpamm cocTosHus 6eToHa cTBona 1 6eToHa GyTepPoBKU.

10.26 PacyeT ropnsoHTaIbHOro CEYEHMSA MO NPOYHOCTM NPOBOAAT M3 ABYX YC/IOBWIA:

‘Sb,max < Sb,ultﬂ gs,max < 8s,ult ’ (15)

rae €bmax - OTHOCUTeNbHaA AedopMaLmna Hanbonee CaToro BOSIOKHa 6eToHa B HOPMabHOM CeYEeHUM CTBONA
Tpybbl OT BHELWHMX Harpy3oK 1 BO34ENCTBUN;
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€5 max - OTHOCMTeNbHaA Aedopmauma Hambonee pPacTAHYTOrO CTEPXKHA apmaTypbl B HOPMasbHOM CEYEHUM
cTBO/1a TPY6bl OT BHELHMX HArpy3oK W BO3AeNCTBUI;

€pult - NpeienbHOe 3HauYeHNe OTHOCUTeNbHOM AedopmaLymn 6eToHa Npu CKaTumM, NpMHUMaemoe cornacHo Chl
27.13330 c yueToM TemnepaTypbl Harpesa 6eToHa;

€sult - NpesenbHoe 3HaYeHMe OTHOCUTEeNbHO AedopMaLIMK YAMHEHMA apMaTypbl, MPUHUMaEMOoe COrnacHo
CN 27.13330 c yueTOoM TEMNepaTypbl €e Harpesa.

3HaueHua KoapduumenTos Vhi AnA Bcex yyacTKoB 6ETOHA B CEYEHMM A0MNYCKaeTca onpeaenaTb No Anarpamme
cocTosiHus 6eToHa ¢ 6a30BbIMM TOYKAMM, YCTaHOB/IEHHBIMW MPU CPEAHEN Mo TO/LWMHE CTEHKMU TPyBbl TemnepaTypbl
Harpesa.

Ecam npu stom ycnosua (15) He BbINOMHAKTCA, TO 3HaveHWa KoadduumeHToB Vpi cneayer yTOUHATb B
3aBUCMMOCTM OT TemrnepaTypbl HarpeBa j-ro y4acTka 6eToHa, NMPUHMMAEMOW B COOTBETCTBME C YCTAHOBJIEHHbLIM
pacyeTom pacnpegeneHuem TeMnepaTypbl No TOALWMHE CTEHKM CTBOAA TPYObI.

10.27 Pacnpepenenune Hal'lpFl)KeHMl‘;l B TOPU30HTA/IbHbIX Ce4eHUAX N onpeaeneHne KpUBU3H PaC4ETHbIX y4aCTKOB
A0NyCKaeTCAa npoBognTb B COOTBETCTBUU C YKa3aHNAMU, NpUBeELEHHbIMA B [3]

10.28 NocnepoBaTeIbHOCTb pacyeTa cTBoJ1a TPy6bl MO NepBO rpynne npeaenbHbIX COCTOAHWUI 401KHA COCTOATb
B C/leAyoLEM:

- ONA BCEX TOPU3OHTA/IbHbIX CEYEHUI CTBOMA, MCXOOSA M3 KOHCTPYKTUBHbIX TpeboBaHWN, cnepyeT 3afaBaThb
TOJILMHY CTEHKM M KOJIMYECTBO BEPTMKANbHOM apmaTypbl Ha 1 M AJ/IMHbI OKPYXKHOCTM CTBOJIA, YCTaHAB/AMBAEMOW Y
Hapy»KHOWN U BHYTPEHHEeN rpaHeli ceyeHus. B pacyeTte NPOYHOCTM rOPMU30HTA/IbHBIX CEYEHWN I MPUHUMAIOT CYMMapHYIo
NAoWaab HapPYKHOW W BHYTPEHHE apmaTypbl As + A's CO cpeaHUM PaanyCcoM YCTAaHOBKU r = 0,5(ruap + Fen);

- onpegensaloT HopmanbHble cunbl N (OoT cobcTBEHHOro Beca CTBOM1A, GYTEPOBKM, MAOWAAOK WU T.N.) U
n3rnbatoLLMe MOMeHTbI OT CYMMAPHOM PacyeTHOM BETPOBOM HArpysKM C y4eToM ee AMHAMUYECKOM cocTaBasaowei. B
nepsom NpubAnKeHUU nsrnbatolLe MoOMeHTbI onpeaensioT 6es3 yyeTta BAMAHMA npornba Tpy6bl;

- onpeaenakrT OTHOCUTE/IbHbIN IKCUEHTPUCUTET NPUNOHKEHNA HOPMaJIbHbIX CKU/1, MO KOTOPOMY onpeanenatrT
BbIXo4Allne Harpy3sKku 3a npegenbl A4pa cevyeHua, T.e. cevyeHune CKato Uanm MMeeT PaCTAHYTYIO 30HY;

- MPY HaNUUYNKU PACTAHYTOMN 30HbI CEYEHUA B HEM ONPeaensioT HaNpPAXKEeHNA B apmaTtype, a TakKe HanpaxeHua
B 6eToHe CTBONA B CXKATOM 30He ceyeHus. B 30Hax ocnabneHHbIX NpoeMaMy ra30XO40B HaNPSXEHUA B CeYeHUaX
CTBOJ1a C/ieAyeT onpeaenaTh C Y4ETOM 3HaYEHUA 3TUX 0CNabaeHuA;

- onNpeaensaoT KPUBM3HY OCK CTBOIA TPYObI B KaXKAOM CEYEHUN; NPU 3TOM Npornb cteona Tpybbl OT pacyeTHOro
BETPa CAeayeT CYMMMPOBaTb C Npornbamm oT KpeHa GyHAamMeHTa;

- BbIYMCAAIOT AOMNOJHUTENbHBIN MOMEHT Myon OT SKCUEHTPUYHOIO NPUIOKEHUA HOPMAJIbHbIX CUA BCaeacTBue
nporunba TpybbI;

- C y4eTOM Mon HAXOAAT CYMMAPHbIA U3rMBAOLLMIA MOMEHT A1 BTOPOro NpUbAnKeHUs;

- Mo u3rMbatoLLeMy MOMEHTY BTOPOro NpuUBAUMKEHUS ONpPeaenstoT KPUBMU3HY U Npornbsl Tpybbl, BbIYUCAAIOT
HOBbI [AOMONHUTENbHbIA MOMEHT U, CYMMMUPYA €ro C UCXOAHbIM MOMEHTOM Mj, Moay4yatoT MOMEHT TPeTbero
npubauvskeHna Ms, KOTOPbIWA, Kak MNpaBU/O, AO/KEH OoTanyaTbca OoT M, He 6osee yem Ha 5% u sBaATbCA
OKOHYaTe/IbHbIM;

- NPUHMMaAA OKOHYaTe/sibHOe 3HayeHune CymMmmapHoro M3FM6aPOLLI,EI'O MOMEHTa, onpeaenAarT HOBble

OKOHYaTesibHble 3HaYeHMA aKcueHTpucuteta Co 1 yrna B, orpaHnYymMBalolero CXaTyrto 30Hy Cce4eHUA, N BbIMUCNAIOT
OKOHYaTe/ibHble 3Ha4YeHunA HaFIpFIH(EHMVI B 6eToHe U apmartype.

- oNpesensaoT HanpsKeHWs B GeTOHEe CKaToM 30HbI CEYEHUS OT BO34,ENCTBUA TeMNepaTypsl;
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- npn ycanosun, 4To OTHOCUTE/IbHbIN SKCUEHTPUCUTET NPUNOKEHNA BHELWHUX CUN HE BbIXOAWNT 3a npeaenibl Aapa
ceyeHna, HanpAXeHnAa B apmaTtype He YHYUTbIBAKOT U ONpeaesiAtoT TO/IbKO CKMMaloLW e HanpAaxXeHnAa B beToHe.

10.29 Mpu pacyete cTBONA TPybbl MO BTOPOWM rpynne npeaesibHbiX COCTOAHWUI pacyeT cevyeHui cneayet
NnpoBOAMTb B CAEAYOWEM NOPALKE:

- ONpefenstoT KPUBM3HY U OTKAOHEHUA TPyObl, A0OMONHUTENIbHbIE MOMEHTbI OT Npornda Tpybbl. TN pacyeTsbl
CNeAyeT BbINOJIHATbL B TOM e MocAeA0BaTeIbHOCTM, YTO M pacyeTbl OT pacyeTHbIX Harpy3ok. Mpu 3Tom K cyMMapHbIM
npornbam oT HOPMATMBHOTFO BeTpa M KpeHa dyHAaMeHTa A0MXKHbI ObITb A06aB/eHbl NPorMbbl cTBONA TPYObI OT ero
OZHOCTOPOHHErO HarpeBa COIHEYHOM pagmaumen;

-onpeaenaroT WNPUHY PACKPbITUA TOPU3OHTA/IbHbIX TPELLNH;

- onpegenakwT VI3FVI63POLLI,VIVI MOMEHT, KOTOprﬁ MOXeT BOCNMPUHATb ce4yeHune, 1 BblIHNCAAKOT 3Ha4YeHNEe MOMEHTa
06pa3oBaHUA TPELLUH.

10.30 PacyeT BepTMKa/bHbIX CEY4EHUI CneayeT BbINOHATb HA AeNCTBUE TEMMNEPATYPHOro nepenaga no TowmHe
»ene3obeToHHOM cTeHKU B cooTBeTcTBMM ¢ CM 27.13330.

11 C6o0pHbIe Kene3obeToHHbIe TPy6bI

11.1 C6opHble Xene3obeToHHble TPybbl CneayeT MPOEKTUPOBATb M3 OTAENbHbIX UMAMHAPUYECKUX LUapr
3aBOA,CKOr0 U3rotoBAeHUA. HUXKHME Laprv cneayeT NpoeKkTUpoBaTh ¢ 60bluel TONWMHOW CTEHKK, Yem BepXHUeE. Ans
COMPSXKEHMUSA Lapr C PasHbIMM ANMAMETPaMM U C PasHOW TOILMHONM CTEHKM CAeayeT NpefycMaTpuBaTh NepexosHble

uapru.

11.2 MabapwuTbl Lapr cneayer HasHayaTb C y4eTom yAo6CTBa MX TPAHCMOPTUPOBAHMA MU MOHTaXKa. TOAWMHY
HecyLel }Kene3obeToOHHOM CTEHKM He0HX0AMMO NPUHMMATbL NO PacyeTy, Ho He meHee 100 mm.

11.3 Pabouyio BepTUKaNbHYIO apmMaTypy Uapr BbiMNOJHAKT B BWAE CBaPHbIX KapKacoB, KaxAablid U3
KOTOPbIX COCTOUT U3 [BYX CTEP)KHEN, MPOXOAALLMX MO BCEN BbICOTE LAPrM U NMPUBAPEHHbIX Ha KOHLAX K OMOPHbIM
naacTMHam Ans wnunek. FOpU3oHTaNbHY apmMaTypy Lapr ciedyeT ycTaHaBAMBaTh Y HaPYXHOM MOBEPXHOCTU CTEHKU
CTBOM1A U AOMYCKAeTCA NPOEKTMPOBaTb B BMAE KOJel UAW cnupann. ApMmUMpoBaHUe Lapr AO/BKHO YA0BAETBOPATh
TpebosaHuam 10.9 - 10.15.

11.4 OTHOLLEHMe BbICOTbI BCErO CTBOJIa MU €ro OTAE/IbHOMO Y4aCcTKa K CBOEMY HapY»KHOMY AMAMETPY A0/IKHO
6bITb He bonee 20.

11.5 CoeanHeHue uapr mexay coboll cnefyeT ocylWecTBAATb Ha BbICOKOMPOYHbIX LWNUAbKax u 6onaTtax. Ana
COeANHUTENbHbBIX LNUAEK CedyeT UCNOIb30BaTb BbICOKOMNPOUHbIE KOPPO3UOHHOCTOMKMNE CTann. Pasmepbl HULW AnA
YCTaHOBKM WNWUAEK CneyeT Ha3HavyaTb C YYETOM BO3MOMKHOCTU 3aTAXKM WNUAEK rae4yHbIMU 1 COOPOYHBIMU KOHaMMU.

11.6 Ona Tpy6 BbicoTOM A0 30 M cneayeT npeaycMaTpuMBaTb HE MeHee AeCATU LUMWJIEK Ha CTbiK, Ana Tpyob
6onbluel BbICOTbI - He MmeHee 16.

11.7 NMpwn Temnepatype oTBOAMMbIX rasoB A0 250 °C M uCnoib30BaHUM B KayecTBe TOM/MBA B TEMJIOBbIX
arperatax NPUPOAHOro rasa, MaaoCePHUCTbIX Yriei U MasyToB AN U3FOTOB/EHMA LLapr PEKOMEHAYETCA NPUMEHATb
YKapOoCTOolMKue 6eToHbI K/1lacca No NPOYHOCTU He HuKe B25 ¢ wamMoTHbIMU 3aN0/THUTENSAMMN.

Ona Tpyb, sKcnayaTUpyemblX NpU 3TUX TemnepaTtypax, HO C MCNO/b30BaHMEM BbICOKOCEPHWUCTOrO TOM/MBA,
cnegyeT NPUMEHATb KApOCTOMKWMIA GEeTOH Knacca He HuKe B25 Ha OCHOBe /AWUTOrO LW/IAKOBOro LWebHA K3
METa/INIYPruYyeckmx LWIaKoB, WAaKOBOM Nemsbl, MOPTAaHALEMEHTA MU TOHKOMO/IOTOM A06aBKM, B Ka4ecTBe KOTOPOi
MCMO/b3YIOT aHAE3MTOBYIO MYKY UM MOJIOTYHO LINAKOBYIO Memsy.

11.8 Mpun Temnepatype 3Kcnayataumm Tpybbl Bbiwe 250 °C, a TaKKe NpuU HaiM4YMKU KOHAEHcaTa ciaeayet
npeaycmaTpuBaTb BHYTPEHHIOW GyTEPOBKY A1 3aLLMTbl CTBOMA TPYObl OT arpeccnBHOro BO34ENCTBMA ra3oB.

11.9 [OnAa 3awmTbl pacTBopa B CTbiKax LLAPr, CTbIKOBOYHbIX LWMMAEK W raeKk, a TaKXe AaA YAydlleHus
APXUTEKTYPHOTO O6/IMKa COOPYXEHWA, PEKOMEHAYETCA CTbIKM Lapr C HapyKHOW CTOPOHbI TPybbl 3aKpbiBaTb
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AEKOPAaTUBHbIMU KOJIbUEBbIMU 3alLNTHBIMU HaK/1agKaMu LIJVIpMHOﬁ He meHee 300 MM M3 INCTOBOrO aIlOMUHUA NN
n3 OKpaLIJeHHOﬁ C 0BYX CTOPOH JINCTOBOM CTanw.

11.10 Ans KpenneHua Xo40BOM NeCTHULbI K CTBOY TPYObl A0/KHbI ObiTb NPeAyCMOTPEHbI 3aKNagHble AeTanun
nnun arobenu, yctaHaBnMBaeMble B CTEHKY LLapru Npu ee 6eTOHMPOBAHUMN.

11.11 CeeTodOpHYIO NIOLLAAKY PEKOMEHAYETCA NPOEKTMPOBATb U3 3/1eMEHTOB, cobupatoLmxca Ha 6onTax. [as
ee KpenieHus K Tpybe cieayeT npeaycmaTpuBaTh CTasibHble OMOPHbIE MAACTUHbI, KOTOPbIE YCTaHAaBAUBAKOT BCTbIK
BEPXHel 1 npeanocaeaHeit Lapr, NPonyckan WNMAbKY B OTBEPCTUE ONOPHOM NAACTUHbI.

11.12 Pacuet cbopHbIX Tpyb cneayeT BbINOAHATL B cooTBETCTBUM ¢ 10.23 ¢ y4eToM NoaaT/AIMBOCTM CTbIKOB Lapr
[3]. Kpome ToOro npu pacyetax HeobBXOAMMO PACCMOTPETb pPacyeTHble CUTyaluMu, COOTBETCTBYHOLIME
TPAHCMOPTUPOBAHMIO U MOHTAXY LLapr.

12 KupnuuHbie Tpy6bl

12.1 KnpnuuHbie Tpybbl AONYCKAETCA NPUMEHATb BO BCEX OTPAC/AX MPOMbILWNEHHOCTM A8 OTBOAA AbIMOBbIX
rasos C LWWMPOKMM AMana3oHOM TemnepaTypbl OTBOAUMbIX ra30B.

12.2 KupnuyHble Tpybbl cnegyeT npoektuposatb Aaa | - [V pailoHOB No BETPOBOWN Harpyske, apMMpPOBaHHbIe
(apmoKkMpnnyHbIE) KMpNWYHble TPybbl Aonyckaetcs npumeHsTb B V - VIl paiioHax Mo BeTPOBOM Harpyske B
cootsetcTeum ¢ CIM 20.13330.

12.3 CtBOA TPYObI A0O/KEH COCTOATbL U3 LLOKONA, COBCTBEHHO CTBO/1A U OrOJ/IOBKA.

12.4 CTBON KUPMNWUYHOWN TPYyDObl PEKOMEHAYETCA MPOEKTUPOBaTb B BUAE YCEYEHHOro KOHyca (LOoKoAb TpyObl
MOeT OblTb UunanHapudeckon ¢opmbl). HaknoH obpasyowein NOBEPXHOCTM CTBOMA TPYyObl K BepTUKanu
pekomeHAayeTca NPUHUMATbL NOCTOAHHbLIM, B npegenax ot 0,02 ao 0,04.

12.5 BbIicoTy LOKOAA cnegyeT NPUHUMATb C YYETOM APXUTEKTYPHOTro OPOPMIEHMUA HaAPYKHOM NOBEPXHOCTH
Tpy6Obl, @ TaKXKe B 3aBUCMMOCTM OT Pa3MepoB NOABOAALIMX a30X0A08 (B C/ly4yae HA3eMHOro BBOAA ra3oxo408).

12.6 LoKonb pekomeHAyeTca BbIMNOMHATL UWMAMHAPUYECKOM (OPMbI, KOTOPbLIA [0/MKEH 3aKaH4YMBaTbCA
CTyMeH4YaTbiM KapHU30M, MPU STOM YTO/ILLLEHME CTEHKM Ha KaXKA,0M U3 pPAA0B MPW YCTPOMCTBE KapHM3a peKoMeHayeTcA
npuMHUMaTh B 1/4 Kupnuya.

12.7 Yncno npoemos B LLOKOJIe A4/1A BBOAA ra30X040B He A0/1XKHO bbiTb 601ee Tpex B 04HOM CEYEHUU, NPU STOM
ocnabneHme KOHCTPYKLMKN AO/IKHO COCTaBNATb He 6osiee 30% naoLaan ceyeHus.

12.8 YcuneHnune ocnabneHHOro ceuyeHus H806X0,CI,MMO nposoauTb 3a CYEeT NUAACTP B 30HE NpoemoB U
apMUnpoBaHNA KNnaaKu.

OTCyTCTBME CTAXKHbIX KO/EeL, B 30He 0C/1abneHna A01KHO O6bITb KOMMEHCMPOBAHO FOPU30OHTA/IbHON apmaTypo,
CYMMapHasa nJjoliagb NONepeyHoro cevyeHms KOTOpoWM AO/KHa ObiTb HE MeHee MJOLWaAM NOMepPeyHoro ceyeHmn
OTCYTCTBYHOLLMX KONELL

12.9 TMpoembl B KAagKe cTBONA Tpybbl HEOOXOAMMO NepeKpbiBaTb MOAYLMPKYJAbHbIMKM apKamu WK
}ene3obeToHHbIMM nepembldKkamin. NMprmeHeHne NYyYKoBbIX apOK He AoMNyCKaeTcs.

12.10 BbicoTa Tpyb A0/1XKHa cocTaBaATb He 6osiee 100 m; AnameTp ycTba (Mo GyTepoBKe) U3 TEXHONOTMUYECKMUX
YCN0BWIA BO3BEAEHUA TPYObI - He MeHee 1,2 m.

12.11 TonwmHy Knagakm cTeH Tpybbl cneayet NPMHMMATL NO pacyeTy, HO He meHee 1,5 Kupnuya. U3meHeHue
TO/ILWMHBI CTBOJIA BbIMOAHAIOT YCTYNaMu NyTEM YMEHbLUEHUA TOJIWMHBI CTEH HAa NOJIKUPNMYA NO BbICOTE. ITU YCTYnbl
NCNONL3YIOT A1A oNnpaHna GyTepoBKHU.

[onyckaeTca Mcnonb3osaTb A4 ONupaHua GyTepoBKMU KOHCONU, 06pa3oBaHHble HaNyCKOM KNaKW HecyLlero
CTBOJ/1a BHYTPY TPYObI.

BbICOTY y4acTKOB TPyObl C NOCTOAHHOM TONLMHOWN CTEHKU PEKOMEHAYETCA NPUHUMATbL He 6onee 12 m.
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12.12 [nAa BOCNPUATUS  PaCTATUBAOWMX TEMNEpPaTypHbIX YCUAWA B  BEPTUKANIbHbIX CEYEHUAX OT
HepaBHOMEPHOro Mo TO/LMHE Harpesa CTBOMA AbIMOBbIMU Fa3amu C HAPY}KHOW CTOPOHbI CTBOMA YCTaHaBAWBAOT
CTAXHblE KONbLA M3 N0A0COBOM cTanun. CeyeHme 1 Luar yCTaHOBKU CTAXHbIX Kosiel, NPUHMMAIT B cooTBeTcTeum ¢ Cll
43.13330.

12.13 PacyeT rOpM3OHTaNbHbIX CEYEHWN MO Hecylei CNocoBHOCTW, a TaKKe BEePTUKANbHbIX CEYEeHUN Ha
TemnepaTypHble BO34eNCTBMA caeayeT nposoanTtb B cooTBeTcTemu ¢ ClM 15.13330, CM 43.133330.

12.14 MNMpwn pacyeTax ropuM3oHTaNbHbIX CEYEHWI NO MEepBOM rpynne npenenbHbiX COCTOSAHWM U pacyeTax Ha
ocoboe coyeTaHMe Harpysok He [0MycKaeTcA 4YTObbl 3KCEHTPUCUTET NPOAONbHOM CUAbl (paBHOAENCTBYOLWAA
NPUIIOXKEHNA BCEX BO3AENCTBYIOLLMX Ha CTBON TPYbObl HAarpy3oK B rOPU30OHTa/IbHOM CEYEHMM) BbIXOAW 3a Npeaebl
a4pa cevyeHus Tpybbl. Mpy OTCYTCTBMM B CEYEHUM MPOEMOB paguyc agapa cedyeHus Tpybbl r, M, onpesenstoT no

dopmyne
r=0,125(D? + d*)/D, (16)
rae D - HapyKHbI AMaMeTp ceyeHus, m;
d - BHYTPEHHMI OMAMETP CEYEHMUA, M.

12.15 B cnyyae HeBO3MOXKHOCTU cobnwogeHus ycnosus no 12.14 cnepyeT Mcnonb3oBaTb apMOKUPMUYHYIO
KNagKy, B KOTOPOI BeEPTUKA/bHbIE PACTATMBAIOLLME YCUAUA BOCMPUHMMAIOT apMaTypHbIE CTEPXKHM, 3a/I0XKEHHble
BHYTPb KNAAKWN.

12.16 Pacuet FTOPU30OHTA/IbHbIX Ce‘-IeHVIl\/‘L ocnabneHHbIX npoemamm, HeO6XO,£I,VIMO BbIMNO/IHATL C y4YeToOm
U3MEHEHWNA NMNONTOXKEHUA UEHTPA TAXKECTU U d)aKTI/NeCKVIX reoOMeTpUHECKNX XapaKTePUCTUK cevyeHunAa pr6b|.

12.17 PacyeT BepTUKaJIbHbIX CEYEHMIN HA TEMMEpPaTyPHbIE YCUIMA, Bbi3BaHHbIE Nepenaaom TemnepaTypbl No
TO/ILMHE CTEHKM CTBOA AN 3MMHEro pexkuma paboTbl (Mo cpeaHent TemnepaType Hanbosiee XoNoAHON NATUAHEBKM),
cnepyet BbINOAHATL B cooTBeTcTBMm ¢ CIM 43.13330.

12.18 CTAKHble KOJbL@ CAenyeT yCTaHaBANBATL C NPeABapUTENbHbIM HATAXKEHUEM KOJEL, C YCUIMEM 3aTAXKKU
paBHbIM 50 MITa, KOTOpoe cieayeT y4MTbIBaTb MPU pacyeTe BePTUKaAJIbHbIX CEYEHUNA.

12.19 PacueT BepTUKabHbIX CEYEHUA aPMOKMPMMUYHbLIX TPY6 cneayeT NPOU3BOAWUTL C YYETOM COBMECTHOW
paboTbl FOPU3OHTANbHOM apPMATYPbl U CTAMKHbIX KOJleLl,.

12.20 Ana KnagKu CTBONOB KMPMUYHBIX TPYO cregyeT NpuMeHaTb Kepamuyeckmii kupnud no FOCT 530 ¢ yyetom
Tpebosanuii CM 43.13330.

12.21 Ona nogbema Ha Tpyby cneayeT npesycMaTpvBaTb HapyXKHble X040Bble CKOObl M3 Kpyraoin cranu
anametpom ot 20 go 30 Mm, 3aKNaabiBaeMble B KNagKy Ha rnybuHy He meHee 250 mm. CKobbl cneayeT ycTaHaBAMBaTb
C warom no BbicoTe 375 MM B iBa BEPTUKA/IbHbIX pAga B pa3berkKy ¢ paccToaHMEM mexay ocsimum psaos 300 mm.

12.22 Hecylwime KOHCTPYKLUMW HAPYXKHbIX MAOWAA0K C/ledyeT MPOeKTUPOoBaTb B BUAE KOHCOJIbHbIX GanokK
ABYTaBPOBOro CeYeHus, 3aKNaablBaeMblX B KNagKy Ha rnybuHy He meHee 380 mm. MaHenn Hactuaa U orpaxkaeHue
NAOWAAOK CNeayeT KpenuTb K 6askam 601TOBbIMWU COEANHEHUAMM.
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13 CranbHble TPy6bI

13.1 Mpwn BbIBOPE CXEMbI YCTPOMCTBA M reoMeTpuYeckon Gopmbl CTBONIOB CTa/ibHbIX TPYD ciaedyeT yuuTbiBaTb
KO/IMYECTBO M YPOBHM NOABOAALLMX FA30X0A0B, A TaKKe Hannyume:

- WYMOTAywuTens;
- AOXOEBOW 3aC/IOHKY;

- WNBEPHbIX 3aCNOHOK;

- AnBepTOopa;

- yCTpoMCTB AnsA cbopa, BbIrPy3KM NblAEBbIX OT/IOKEHWNA;
- APYTUX TEXHONOTMYECKMX YCTPOMCTB.

13.2 ina dnaHueBbIx coeguHEHUN cneayeT NPUMeEHATb 60Tbl MOBbILEHHOM NPOYHOCTM 6€3 KOHTPOANPYEMOTO
HaTAXEHUSA UKW BbICOKOMPOYHble BONTblI C HAaTAXEHMEeM Ha 3agaHHoe ycuame. TpeboBaHMA NO ycTaHOBKe 60/1TOB
npuHumatot no CIN 16.13330. AuameTp 601TOB peKomeHAyeTca NpuHMMaTb He meHee 16 mm. PacueT 60nTOBOrO
CoefMHEeHUA CelyeT BbIMOHATL C Y4ETOM KCLLEHTPUCUTETA HArpy3KK, nepesasaemoi 060104Koi. Jna ymeHbLIEHNS
TONIWMHbI GNAHLA U CHUXKEHUA KpaeBoro agpdeKTa B 30HE CTbiKa CTEHKM LLaprm 1 dnaHua A0NYCKAaeTca NPOeKTUPOBaThb
KOPOTKME BepTUKa/ibHble pebpa, paBHOMEPHO PACMoO/IOKEHHbIe N0 NEPUMETPY U NPUBAPEHHbIE K GAaHLY U CTEHKE
uapru. Konnyectso pebep 1 601T0B, TONLWMHY GAaHLEB onpenenatoT pacieTom. KOMBUMHMPOBaHHbIE COeaMHEHUS, B
KOTOPbIX pacyeTHaa Harpyska moxeT BbiTb BOCMPMHATA TO/IbKO NPU OA4HOBpEMeHHON paboTe HOATOBOrO U CBAapHOro
COelMHEeHMA, He [OMNYCKAOTCA.

MNpeaBapuTenbHoOe HaTAXKEHME BbICOKOMPOYHbIX 6ontos cnenyet BbINONHATL ANA NpeaoTBpalleHnA paCcKkpbiTUA
CTbIKOB Npwu nsrnbe TDY6bI noa Harpy3Koi/'1 N N3 3TNX YCIIOBMﬁ onpeaenATb 3agaHHOE yCU/InE HaTAXKEHUA 6onToB.

13.3 PacueTbl KOHCTPYKLNIA HeobxoaMmo BbINoAHATb B cooTBeTcTBum ¢ CM 16.13330 1 CM 20.13330 13 ycnosus
ynpyroi paboTbl maTepuana. PekomeHayeTca BbINONHATL PacyeTbl METOA0M KOHEUHbIX 3/1IEMEHTOB C MPUMEHEHMEM
MOAENEN, ONUCHIBAIOLLUX peasibHble FeOMETPUYECKME NapPaMETPbl KOHCTPYKLNIA.

13.4 MNpu NpoeKTUPOBAHUK CTaNbHbIX TPYO B cooTBeTcTBUM ¢ CIM 16.13330 TpebyeTcs BbINONHEHUE CeayoLmX
pacyeToB:

- N0 HecyL,el cnocobHoCTY;

- 0buwen ycToMunMBoCTM CTBON3;

- MECTHOM YCTOMYMBOCTM CTBOAA;

- YCTaNoCTU 31€MEHTOB CTa/IbHbIX KOHCTPYKLINIA;
- aedopmaumam cTeona.

13.5 PacyeT no Hecyuwein cnocobHOCTU cnepyeT BbIMOMHATbL C LLEAbl0 NOATBEPHKAEHMA OTCYTCTBMA MOTEpU
YCTOMYMBOCTN 060104KM B pe3ysibTaTe AENCTBUA PacYETHbIX Harpy3ok. HeobxoaMmo BbINOHATb NPOBEPKY 060104KM
Ha NPOYHOCTDb, A TaK¥Ke Ha 06Uy U MECTHYHO YCTOMYMBOCTb.

13.6 Pacuetr no gedopmaumam cnepyeTt BbINONHATb C LEAbl0 ONpeAeneHnA 3HAYEeHUA TOPMU3OHTA/NbHOrO
nepemeLl,eHns Bepxa Tpybbl OT AelcTBMA Harpysok. MNpeaenbHoe 3Ha4YeHMe rOPM30HTAIbHOTO NepemMelL.eHna Bepxa
OT HOPMaTMBHOM BETPOBOWN Harpysku Heobxoaumo npuHMmaTb corsiacHo CM 43.13330, npu 3TOM ANS Kakaoro
KOHKPETHOro COOPYKEHUSA A0MKHbI ObITb YUTEHbI CAeayoWwme TpeboBaHms:

- TexHonormyeckne (obecrnedyeHue YCNAOBWUIA HOPMaAbHOW  3KCMAyaTauMM MNOABEMHO-TPAHCMOPTHOMO
060pyL0BaHNA, KOHTPOIbHO-U3MEPUTENbHBIX NPUBOPOB U T.4.);
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- KOHCTPYKTUBHbIE (0becrneyeHne LenocTHOCTU GpyTEePOBKM, TEMOBON U30AALMM NMPUMBIKAIOLMX APYT K ApYry
3/1EMEHTOB KOHCTPYKLMI U UX CTBIKOB);

- 3CcTeTUKo-MNcuxonoruyeckme (obecneyeHne 61aronpuATHLIX BNeYaTNeHUIA OT BHELHEro BuAa COOPYXKEHUS,
NpeaoTBPALLEHNA OLLYLLLEHMA ONACHOCTH).

MpesenbHoe 3HaYeHMe rOPU30HTaAIbHOTO NepemMeLLeHUs NO ICTETUKO-NCUXOI0TMYECKOMY TPeboBaHMIO A0IKHO
6bITb YKa3aHO B 3a4aHWM HA NPOEKTUPOBAHME.

13.7 Ecaun ycnosua sKkcnayataumm Tpybbl TpebyloT HanmMuma npoema A1a O0TBOAA [AbIMOBbIX ra3os, MPUHA
KOTOPOro MnpeBblllaeT ABe TPETU AMameTpa Hecyllei 060/104KM, A0NYCKaeTCs YCTaHOBKa 60/1bLIEro YnNCAa MEeHbLLMX
NPOemMoB, KOTOpble B COBOKYMHOCTM COCTaBAT HeobXoAMMYy noliadb, NPU 3TOM AO/KHbI ObiTb BbINOJAHEHbI
Tpebosanua ClM 43.13330.

13.8 Mpoembl B Tpybax, He yCUIEHHbIEe A0MNOJHUTENIbHbIMU PEBPAMU KECTKOCTU, A0/KHbI ObITb 3aKPYrAeHbI MO
paguycy ¢ MMHUMAbHbIM 3HavyeHnem 10t, rae t - ToAWwmMHa 060104KM.

13.9 KpenneHwue Tpybbl K pyHOAMEHTY OCYLLECTBAAIOT aHKEPHbIMW BONTaMM, KONIMYECTBO UM LUAT PAacCTaHOBKM
KOTOPbIX OnpeaenatnT pacyeTomM. [lOMycKaloTCA CnapeHHble aHKepHble 60nTbl. BapuaHTbl KOHCTPYKTUBHOIO
NCNOJIHEHMSA OMOPHOM YacTu CTa/ibHbIX TPYD cieayeT NPpMHUMATL B COOTBETCTBUM C pucyHKamm 13.1 - 13.3.

PucyHok 13.1 - OnopHasa nauTta

PucyHok 13.2 - OnopHas naunTa ¢ NogKkpennawmmm pebpamm
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PucyHok 13.3 - OnopHas nanTa ¢ NogKpennaowmmmn pebpamm
W BEPXHel ropM3oHTaIbHOM NAKUTOM (TpaBepca)

13.10 Bbibop maTepmanos 31EMEHTOB KOHCTPYKLMI CTaNbHbIX TPY6 cnesyeTt ocyw,ecTBaATb B cooTBeTcTBMM € Cl
43.13330, CIM 16.13330 n CN 28.13330.

Mpu TemnepaType Ha NOBEPXHOCTU MeTanna cTeosa Tpybbl HUKe 200 °C cneayeT NCNONb30BaATL YIEPOAUCTbIE
WM HU3KONErMpPOBaAHHbIE CTa/Iv; MPU TemnepaTtype Ha noBepxHocTu meTanna ot 200 °C go 400 °C BKAKUUTENBHO -
HU3KO/MIETMPOBAHHbIE CTaNM; a NPM TemnepaType Ha NOBepPXHOCTM meTanna cebiwe 400 °C cneayeTt ncnonb3osaTb
KOPPO3MOHHOCTOMKNE U KapOoCTOMKKUe cTanu. MNpu BbICOKOM COAEPHKAHNMN arpecCUBHbIX COCTaBAAIOLLNX B OTBOAMUMbIX
rasax He3aBMCMMO OT UX TeMMepaTypbl, U 0COBEHHO B C/y4Yasx BO3MOXKHOro 0b6pa3oBaHUA KOHAEHcaTa, cneayeT
MCMNO/1Ib30BaTb KOPPO3UOHHOCTOMKUE CTanu.

Ona Tpyb v rasooTBOASLWMX CTBOJIOB CAeAyeT MPUMEHATb MAPKWU CTa/iM MO Ha3HAYEeHUIO B 3aBMCUMOCTM OT
COCTaBa OTXO4ALNX rA30B, B OCHOBHOM ayCTEHUTHOTIO Knacca B cootseTcTum ¢ Cl28.13330.

MpumeHATb cTanb mapku 10XHAM Ttuna "Kopten" (cm. TOCT 19281) ponycKaeTca TOIbKO B YC/IOBUAX
cnaboarpeccnBHOM cpeabl NPY KOHLEHTPaLWM ra3oB He Bbile rpynnbl "A" 418 Hapy»KHbIX HECYLLIMX KapKacoB.

MpyM HasHaYeHUW CTann AAA KOHCTPYKUMA Tpyd cnedyeT yuuTbiBaTb FPymnbl KOHCTPYKUMt cornacHo CI
16.13330.2017 (npunoskeHue B):

- Ana Tpy6 Knacca KC-3 (noBbiWeHHbI ypOBEHb OTBETCTBEHHOCTU) CTasibHble 060104KM TPYO, Hapy*KHble pebpa
¥KEeCTKoCTH, GNaHLbl U 31EMEHTbI OMOPHBIX Y3/10B NPUHUMAIOT No rpynne 1, rasooTBoAslLMe CTBOJIbI, BHYTPEHHWE
OMoOpHble 3/1eMeHTbl U pebpa JKecTKoCcTM - MO rpynne 2, JeCTHUUbI, MIOLAAKM U NPOYMe BCMOMOraTesibHble
KOHCTPYKLMM - No rpynne 3;

- Ansa Tpy6 Knacca KC-2 (HopmanbHbIi ypoBeHb OTBETCTBEHHOCTH) CTasibHble 060/104KM TPYH, HapyKHble pebpa
YKEeCTKOCTU, dNaHLbl U 3N1EeMEHTbI OMOPHBIX Y3/10B NPUHMMALOT No rpynne 1, rasooTBoAsAwMe CTBO/bl, BHYTPEHHME
OMOpHble 3M1emMeHTbl M pebpa KecTKoCTM - No rpynne 3, NecTHUUbI, NAOWAAKM M NpoyMe BCMOMOraTesbHble
KOHCTPYKUMM - no rpynne 4.

He pekomeHAayeTcs MCnoib3oBaTb KOPPO3MOHHOCTOMKYIO CTalb MAapPTEHCUTHOIO U GpeppUTHOro Knaccos (B Tom
yncne M C BbICOKMM COAep)KaHMem moamnbaeHa) B Tpybax, oTBOAAWMX AblMOBble rasbl OT 060pyAOBaHMA,
paboTatoLLero Ha cepocoaeprkallem TOMNIMBE B YCN0BUAX CPeaHEN NN BbICOKOW CTENEHM arpecCMBHOIO BO3A,EeNCTBUA,
Korga TemnepaTtypa noBepxHOCTU, CONPUKACAtOLWENCA C OTXOAAWMMM ra3aMm, HUMKE BbIYMUCIEHHON KMCOTHOM TOUYKK
pocbl 10 °C B cooTBeTCTBUMM € Tabaunuen 13.1.
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Tabnunua 13.1

CreneHb arpeccnBHOro BO3AEV1CTBMH

CreneHb arpeccmMBHOro
- Yacbl aKcnyaTaumu B rog,
BO34EeNCTBMA
Hwu3kana <25
CpegHan 25-100
Bbicokas >100
MpumeyaHua

1 Yacbl 3KCMAyaTauuu AeiCTBUTENbHbI NpU cogepskaHun SOs, pasHom 15%o . Mpu pasHom
cogepaHmm SO; yYacbl 3KcnayatauuMuM 06paTHO NPOMOpPLMOHANbHbI coaepaHuto SOs. Koraa
cogepkaHme SO; HEW3BECTHO, AOMycKaeTcA MPUHMMATb €ro MWHUMAJIbHOE CoAepKaHue,
pocturatowee 2% o1 cogeprkaHma SO, B OTXOAALMX ra3ax.

2 Tpu pacyeTe YacoB 3KCMJyaTaumMu, B TeyeHMe KOTOpbIX Tpyba WCMbITbiBaeT CTeneHb
arpeccMBHOrO BO34ENCTBMA, ClefdyeT Y4yuTbiBaTb BPEMS Havasa M OKOHYaHMA paboTbl, Korga
TEMMNEepPATypPa OTXOAALLMX Fa30B HUMKE KUCIOTHOM TOUKM POChI.

3 HeobxoaMmo yuuTbiBaTb, 4YTO HebONblIME Yy4yacTKM MOryT MOABEPrHYTbCA MECTHOMY
OXNIAXKOEHUIO M OKas3aTbCA NOJL B/AMAHMEM JIOKA/IM30BAHHOW KUC/IOTHOM Kopposuun. MecTHoe
OoXNaxAeHNe MOXKET BO3HUKHYTb BCeACTBUE:

- NOA,COCOB BO3AYXa;

- oxnaxaeHua pebpa GpaaHLa, MHTEPLLENTOPOB U APYrov apmaTypbl;

- OXJIAXKOEHUA Yepes ONopHbIe TOUKY;

- 06bpaTHOM TATM y BEPLUMHbI TPYObI.

4 CnefyeT y4nTbIBaTb, YTO MPUCYTCTBME XTI0PMA0B M GTOPMAOB B KOHAEHCATe OTPaboTaHHOrO rasa
MOMET 3HaYUTEeNbHO YCUAUTb KOppo3uto. [lonycKaeTca MNPUHMMATb YPOBEHb aArpPeccMBHOrO
BO3JEMNCTBMA HU3KUM MpPW YCAOBUK, 4TO KoHUeHTpauma HCl < 30 mr/m3 nam HF < 5 mr/m3, a Bpemsa
paboTbl NPU TEMMEpaType HUXKE KUCIOTHOM TOUYKM POChl He NpeBblwaeT 25 4 B rog,

5 HesaBucumo oT TemnepaTypbl, CTENEHb arPeCcCUBHONO BO3AENCTBMA CYMTAETCA BbICOKOM, ecnu
KOHUEHTPaLUMA rajloreHoB BbILLE:

- 300 mr/m3 npu 20 °C n gasnenmnn 8 0,1 MNa (1 6ap) - ana pTopMaa BoAOPOAR;

- 1300 mr/m3 npun 20 °C n gasneHnn 8 0,1 MMa (1 6ap) - AnA 3aneMeHTapHOro X10pa;

- 1300 mr/m3 npun 20 °C n gasneHnmn 8 0,1 MMa (1 6ap) - Ana xnopuaa BoA0pPoOAaA.

6 CnepyeT cunTaTb, YTO YCIOBUA HACBILLEHHbIX UM KOHAEHCUPYHOLWMXCA AbIMOBbLIX Fa30B CUCTEMDbI
aecynbdypmrsaLmm BCeraa co3fatoT BbICOKYIO CTEMEHb arpecCMBHOIO BO34,ENCTBUA.

13.11 MNpun TemnepaType CTEHKM CTBOJIA HUXKeE 65 °C M KOHLEHTpaUMN KOHAEHCUPYEMOM M3 OTBOAUMBIX Fa30B
CEPHOM KUCNOTbl C KOHUEHTpauuen 5% pekomeHAyeTcs MCMoNb30BaTb KOPPO3MOHHOCTOMKYIO CTajlb C BbICOKMM
copepraHnem monmbaeHa. Cneayet yumTbiBaTb, YTO NOA06HbBIE YCN0BUA, KaK NpaBuao, HabatoaaoTca y BepLUnHbI (Ha
BbICOTE, PAaBHOW Tpem AnameTpam) Tpybbl, KOTOpas OTBOAUT CEPOCOAEPIKALLME AbIMOBbIE rasbl.

MpumeyaHue - Hannuune rasoounCTKM UM NPUCYTCTBUE XJIOPUAOB B KOHAEHCATe 3HAYUTEsSIbHO YBE/IMYUBALOT
CKOpPOCTb KOpPpPO3nKn, n3-3a 4ero ncnonb3oBaHune I'IOLI,O6H0171 KOppO3MOHH0CTOl7|KO[;1 CTanun HELI,EI'IEC006pa3HO.

13.12 He gonycKkaeTcs UCNoab30BaTb KOPPO3MOHHOCTOMKYIO CTa/lb MaPTEHCUTHOTO U GepPUTHOrO KNaccoBs npu
KOHTaKTe C OTXOAALLMMM ra3amMu, COAEPHKALLMUMU LLLESI0UMN.

13.13 CneayeT yunTbiBaTb, YTO MPU KOHTAKTE C OTXOAAWMMU razammn Npu nepemeHHon KoHgeHcaumm SO,/S0s
(Ho He HCL) HuM3KOnerMpoBaHHasa CTasb C cogepraHnem megm 6onee ycToumMBa K KOPPO3WUWM MO CPABHEHMUIO C
yrn1epoancToi.

13.14 He pgonyckaeTca MCNo/Ib30BaHNE HU3KONETMPOBAHHOM CTa/in C COAEPrKaHMeM mean Ana aTMocdepHbIxX
YCNI0BUI 3KCNIyaTaLMmM B NPpUBPERHOM MOPCKOM 30HE, a TaKKe Ntoboi Apyroi xnopuacoaep Kallen cpeapbl.
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13.15 CTblKM 3N1EeMEHTOB W3 KOPPO3MOHHOCTOMKOW CTaau C 3/eMeHTaMU U3 YI1epoaucTon  uan
HWU3KO/IerMpPOBAHHOM CTaM cnefyeT BbIMNONHATL Ha 60ATax ¢ NPUMEHEHUEM U30IMPYIOLWMUX NPOKNAA0K. BbinonHeHne
CBapPHbIX COEAMHEHWUI [AHHbIX CTasell OCYLLeCTBAAETCA NO YCTAaHOBAEHHOW ANA 3TOr0 TEXHOOTMMU CBAPKK U
cneumanbHbIMU 31EKTPOAaMKN UM CBAPOYHOM MPOBOJIOKON.

13.16 TonwWmMHY CTEeHKM 060/104YKM Hecyllero ctBona Tpybbl onpeaenaoT pacietom. MUHUMMaNbHaA TOJLLMHA
Hecyllen 060N0UYKM CTasibHOW TPYObl U3 YrNepoAnCTOn CTann AOJIKHA COCTaBAATb 5 mm 6e3 yyeTa npunycka Ha
KOPPO3KIO.

MpunycK Ha KOpPO3uo cnegyeT NPUHUMATb Kak CYMMY BHELIHUX U BHYTPEHHUX MPUNYCKOB, ONpeaensaemMblx no
Tabanuam 13.2 1 13.3. O6wWmit Npunyck HeobxoaAnmmo NprubaBuTb K ToNWwMHe 060/104KM, NPUHATONM MO pesy/ibTaTam
pacyeToB. [pMNyCcK Ha KOPPO3MIO Ha BCEX OTKPbITbIX MOBEPXHOCTAX A,0/1KHbl MMETb Kak BHYTPEHHME, TaK U BHELUHKUE
dnaHubl. Mpunycku, npuseaeHHble B Tabaunuax 13.2 n 13.3, paccumTaHbl Ha 20 neT cpoka cay»kbbl Tpybbl. Ansa 6onee
O0/ITUX CPOKOB CNYKObl MPUMYCKN Ha KOPPO3ULO cneayeT NPONOPLUUOHANbHO YBEIMYNBaATb.

Tabnunua 13.2

BHeLWHMI NPMNYCK Ha KOPPO3UIo

HanmeHoBaHWe nokasaTtens BHeLWHMIM NPMNYCK Ha KOPPO3UIO, MM

OKpaweHHasa yrnepogmcrasa ctanb 0
OKpalleHHas yriepogmcTan cTanb nog usonaumen 1
Yrnepoaucras ctanb 6e3 nokpbITUA 3
Cranb "KopTeH" unu aHanornyHas 6e3 NokpbITUA 1
Koppo3noHHOCTOMKan cTanb 6e3 NoKpbITUA 0

MpuvmeyaHue - BHeLWHMIA NPpUMYCK Ha KOPPO3UIO YKa3aH A5 HearpeccMBHOWM 1 cnaboarpeccuBHOM
OKpyrKatouel cpegbl. Koraa Tpyba HaxoaAnTcs B arpeccMBHOM cpeae, CO34aHHOM NPOMbILIAEHHbIM
3arpAsHeHnem, cocegHumun Tpybamum wAM HenocpencTBeHHOM 6AM30CTbIO K MOpHo, creayeT
YBEIMYNTL NPUNYCK HA KOPPO3ULO.
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BHYTPEHHMIA NpUNYCK Ha KOPPO3UIO
(TonbKo anAa yrnepoancrtoi ctanm)

Temnepatypa meTansia npu
CTeneHb arpeccnBHOro .
KOHTaKTe C 0TpaboTaHHbIM . BHYTpEHHMI NPMNYCK HA KOPPO3UIO
R BO34EeNCTBUSA
razom, °C
Huskas Hegonyctum <1>, <2>
<65 CpegHan Hegonyctum <1>, <2>
Heponyctnm, cnegyet ncnonb3osBaTb
BbicoKas Aony ', AY
Apyron matepuan <2>
Hwu3kan 2 MM <3>
CpenHas 4 mm <4>
65 - 345 PEA
Heponyctnm, cneagyet NCnonb3oBaTb
BbicoKkas Aory ‘. AY
Apyron matepuan <4>
Hwu3Kan 1 mm
CpepHsasn 2 MM
> 345 pea
Heponyctnm, cnegyet ncnonb3osBaTb
Bbicokan Aaony . Ay
Apyron maTtepman

<1> CteneHb arpeccuBHOro BO3AENCTBUA BCErAa BbICOKas.

<2> HeobxogMmo npeaycmaTpmBaTb 3aWMTy MOBEPXHOCTM Tpybbl UMAM  PYyTEpPOBKM,
conpuKacalowenca ¢ NoTOKOM rasa, Hanpumep, NOCPEACTBOM MAKMPOBAHWUA COOTBETCTBYHOLLUM
CM/JIaBOM C BbICOKMM COAEP!KAaHMEM HUKENs, TUTAHOM UM UCMONb3YA NMOAXOAALLEE OpraHUYecKoe
NokpbITMe. [lonycKaeTca MCNo/sb30BaTb KOPPO3MOHHOCTOMKYH CTajlb C BbICOKMM COZAEPKAHUEM
Mo/MbAEeHA C NPUNYCKOM Ha KOPPO3UIO 3 MM Ha CPOK caybbl 20 neT npu ycnosuu, 4To
KOHLIeHTpaLMaA KUCOTbI B KOHAEHCaTe HMXe 5%, a KOHLEHTPaLmMa xnopuaa He npesbiwaeT 30 mr/m3,
B Npeaesiax yKasaHHOro TeMnepaTypHOro gManasoHa.

<3> CneayeT y4nTbiBaTb, YTO MPU HU3KOM CTEMEHN arpeccMBHOrO BO3AENCTBMA, cTanb "KopTeH"
(aHanor crann 10XHAMN no FOCT 19281) HeCKO/IbKO NPEeBOCXOAUT YIrAepoOAUCTYIO CTalb B M/iaHe
YCTOMUYMBOCTM K KOPPO3UM, B OCOBEHHOCTU, NpuM NEPUOAMYECKOM WAN KPaTKOBPEMEHHOM
(Hanpumep, Npu perynapHbIX OCTaHOBKAX B paboTe) KOHTaKTe ¢ KoHAeHcMpytowei SO,/S0s.

<4> CnepyeT yuuTbIBaTb, YTO B NoA00OHON cpeae KOPPO3MOHHOCTOMKAA CTa/lb MAPTEHCUTHOTO U
beppuUTHOro Knaccos (B TOM 4YMC/ie U KOPPO3MOHHOCTOMKAA CTajlb C BbICOKMM COAEpPKaHUEM
MO/IMbLEeHA) HE3HAUYUTENIbHO MPEBOCXOAMUT YINEPOAUCTYIO B MJaHE YCTOMYMBOCTM K KOPPO3uM,
NO3TOMY MCMO/Ib30BaHME ee HelenecoobpasHo. [na yrneponmcTon ctann, Ucnosbsyemoi B Tpybax
B YCNOBMAX BbICOKOM XMMWYECKOW Harpysku, HeobxoauMo npesycmaTpuBaTb COOTBETCTBYHOLLEE
3aLWMTHOE NOKpPbITHE.

MpumeyaHua

1 [Ona yrnepogucton ctann 6e3 MOKPbITUA MPUMNYCK Ha KOPPO3UIO cnedyeT HasHadyaTb B
3aBMCMMOCTM OT arpeccMBHOCTU cCpeabl, CKOPOCTU KOPPO3UM W 3a4aHHOrO B 3a4aHMM Ha
NPOEKTUPOBAHUN CPOKA 3KChAyaTauuMuM WUCXoaa U3 CAeAyloLWero: CKOPoCTb KOpposuu B
cnaboarpeccusHom cpeae - 10 - 50 mKkm/roa, B cpegHearpeccusHol cpege - 50 - 500 mkm/roa,.

2 CTeneHb arpeccuMBHOCTM cpedbl M TpeboBaHMA K maTepuanam Tpyb cnedyeT yumTbiBaTb B
cooTBeTcTBUU Cc TpebosaHnamu CMN 28.13330.
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[ns BpemMeHHbIX TPyb6 CpoKom cnykbbl A0 1 roga AOMNYCcKAaeTcA 3HAYEHUsI BHELHUX U BHYTPEHHUX MPUNYCKOB
NMPUHMMATb PaBHbIMM HYJIO, 32 UCK/IOYEHMEM YC/IOBUIA C BbICOKOM CTEMNeHbld arpecCcMBHOrO BO3AENCTBMA, Korga
BHYTPEHHWI NPUNYCK cieayeT NPUHUMATb PaBHbIM 3 MM.

Ana camoHecywmx pr6 CO CTa/ZibHbIMMN BHYTPEHHMMMU Ta3o0TBOAALLMMUN CTBOJ1aMU BHyTpeHHMﬁ npunNycK Ha
KOPpPO3uto cnegyet npUuHMMaTb TONIbKO ANA ra3aooTBoAAWLNX CTBO/10B.

13.17 CranbHble TpyObl C OTTAXKKaMM c/ielyeT NPOeKTUpPoBaTh ¢ yueTom TpebosaHui CM 43.13330.

13.18 OTTAXKKM B N1aHe c/eayeT pacrnonarate PaBHOMEPHO, C yriamu mexay Humu 120° (Npu Tpex oTTAXKKaXx B
nnaxe) n 90° (Npu yeTbipex OTTAXKKax). [lonyckaeTcs OTK/AIOHEHME OT yKasaHHbIX yraoB B npegenax +/- 15°. Yrabl
HaKNOHa K BEPTUKANIM OTTAMKEK OAHOMO Apyca A0MKHbI OblTb OAMHAKOBbI; AONYCTUMOE PACXOXKAEHWe - B Npeaenax
10%.

13.19 Mpwn NpPoeKTUPOBaAHNM CTaNbHbIX TPYD C OTTAXKKAMM, OTTAMKKM A0/KHbI ObITb NPEeAyCMOTPEHbI U3 KPYTaoi
CTanu, COCTOALME U3 OTAENbHbIX 3BEHbEB U LLEIMKOBbIE U3 CTa/IbHbIX KAHATOB.

anIMEHFHOT CTa/ibHbl€ KaHATbI ABOVIHOIZ CBUBKU C MeTaNTIMYECKUM CepaEeYHUKOM U3 OLLMHKOBAHHbIX MPOBOJIOK.

CeueHne pacTAXKEK onpeaensAlT pacyeTom, NMpu 3Tom KoddOUUMEHT ycnoBuidi paboTbl creayer NPUHUMATL
pasHbim 0,9.

13.20 B mecTax KpenjeHus OTTAXKEK K CTBONY TPybbl HEOBX0AMMO YCTPOMCTBO YCUNEHHDBIX KONbLEBbLIX NOACOB
(pebep). BHU3Y OTTAKKM ceayeT KpenuTb K cneunanbHbiM aHKepHbIM QyHAAMEHTaM, BEPX KOTOPbIX PEKOMEHAYETCA
pacnonaraTb Bblle NJIaHMPOBOYHOM OTMETKM Ha 0,5 m.

JonycKaeTca KpensieHNe OTTAMKEK K HEeCyLLMM KOHCTPYKUMAM 343HUIA M COOPYMKEHWUI NPU YCI0BUU, YTO 3TU
KOHCTPYKLMM ByAyT paccumTaHbl Ha AOMNONHUTENbHbIE BO34ENCTBUA HArpy30K.

13.21 B HMXKHUX 30HaX OTTAXKEK, B MeCTax AOCTYMHbIX A/1A NepCoHana, ycTaHaB/IMBalOT CNeLnanbHble YyCTPOMCTBA
ONA PEryIMPOBaHNA HaTAXKEHUSA OTTANXKEK (Tanpensl).

MOHTaKHble YCUIMA HATAKEHUA OTTAMEK ONpefenAtoT PacyeToM M YKa3biBalOT B MPOEKTHOM K pabouen
OOKYMEHTauumM ana pasHbix Temnepatyp (muHyc 40 °C; 0 °C; natoc 40 °C). HepaBHOMEPHOCTb HaTAMKEHUA OTTSAXKEK
O/ZLHOrO Apyca He A0/XKHa npeBbiwaTb 10%, OTKIOHEHUA HAaTAXKEHWNA OT NPOEKTHbIX 3HAYEHUM HEe A0/IKHO NPEeBbILWATh
8%.

13.22 [nA raweHns pe3oHaHCHbIX KosiebaHuit cTBos1a TPYyObl B BETPOBOM MOTOKE UCMOAb3YIOT ANHAMUYECKUNE
WN CTaLMOHaPHbIE a3poaMHAMUYECKME racuTenn KoiebaHuii.

B KauectBe aspoanHammnyecCkKkunx racutenen konebaHui NMPUMEHAIOT:

- Npu anametpe umanHapa meHee 0,7 M HaBUBKY Tpex UAKM YeTbipex NpyTkos aunameTtpom 0,005 gmnametpa
umnmHapa nog yrnom ot 9 °C o 12 °C K obpasyrowen umanHapa, KoapopuumeHT 1060BOTro CONPOTUBAEHMUA Cx NPU
3aKPU3UCHbIX uncnax PeitHonbaca (Re > 0,4:108) ysennumsaetca go 40% (anametp umanHapa npuHMmaeTca 6es
NpyTKOB);

- BEPTUKa/bHbIE UM CupasieBuaHble pebpa "nHTepuenTopsbl” (TpM NapansienbHble CNMpanu C Warom ot Tpex
[0 NATU AMaMETPOB LMAUHAPA); peKoMeHAyeMas BbicoTa pebep B pagmanbHom HanpasneHuum 0,05 - 0,12 anametpa
UUAMHAPA UM BEPXHETO ANaMeTPa YCEeYEHHOTO KOHYCa; KO3addMLUMEHT N060BOro CONPOTUBAEHUA Cx MPU 3aKPU3UCHBIX
uncnax PeitHonbaca (Re > 10°) npuHumaeTca npu BbicoTe pebpa 0,05 anameTpa umanHapa - 1,4, a npu BbicoTe pebpa
0,12 pnameTpa umanHapa - 1,5 (anameTp umMnMHAPa npuHMmaeTca 6e3 pebep), TonwmHa oT 2 Ao 3 mm. [lonyckaetcs
CNUpanu U3roTaBamMBaTb U3 OTAE/IbHbIX NAACTUH, HECTbIKYEMbIX MeXAyY COBO.

BbicoTa pasmelleHuna geTanei aspogmHammyeckoro gaemnduposanusa coctasnset 0,25 - 0,40 BbicOTbl TPYObl OT
Bepxa Tpybbl.
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14 Tpy6bl M3 NONAMMEPHBIX KOMNO3UTOB

14.1 Tpy6bl M3 NOAMMEPHbIX KOMMO3UTOB B BMAY KOHCTPYKTMBHbIX OCOBEHHOCTEM WM MPOYHOCTU CaMMX
MaTepmManos MoryT 6biTb CAMOHECYLLMMMU, C OTTAXKKAMU IMB0 YCTaHOB/IEHHbIMM B NOAAEPKMBAIOLWMNX KOHCTPYKLUAX.

14.2 Tpyb6bl, yCTaHOB/IEHHbIE BHYTPU Ke1e300eTOHHbIX, KUPMUUYHbIX MU METaN/IMYEeCKMX CTBOJIOB, @ TaKXKe B
HecylMX Kapkacax, cnegyeT pacCMaTpuBaTbh KaK YacTb 3aLMUTHOM CUCTEMbI ANS 3alUUTbl HECYLLMX KOHCTPYKUWUI OT
arpeccmMBHOM cpeabl U TeMmnepaTypHbIX BO3AeNCTBUIA. B 3Tom ciiydae Tpybbl paccmaTpuBaloT KaK rasooTBoAsuime
CTBO/Ibl, N UX MPOEKTUPOBaHUE BbINONHAIOT B COOTBETCTBMM C 16.2.

14.3 [NaBHbIMMK KpUTEPUAMMU NPU BbIBOPE MATEPUANOB ABAAIOTCA:
- NPOYHOCTHbIE U AedOPMALMOHHbIE XapaKTEPUCTUKN MaTepUaos;
- CTOMKOCTb K TeMMNepaTypHOMY BO3AENCTBUIO OTBOANMbIX ra3oB;

- CTOMKOCTb CTBO/1A TPY6bl UM ra300TBOAALLErO CTBO/IA K BO34,EMCTBUIO arPeCcCMBHbIX KOMMOHEHTOB OTBOAMMbIX
rasoB (B COOTBETCTBUM C PEKMMOM pPaboTbl TPyObI).

14.4 MNMpw BbI6OpE NOAMMEPHbLIX KOMMO3UTOB KOHCTPYKLMW 3aLLUMTHOM CUCTEMBI MO YCAOBUAM 3KCRyaTauum
CTBO/IA: MO TeMMepaType, arpecCMBHOCTM OTBOAMMbIX Fa30B, YCAOBMAM YCTOMYMBOCTM KO BCEM NpesanonaraemMbim
MEXaHUYECKMUM, TEPMUYECKUM N XMMUYECKMM BO3LENCTBUAM B TEYEHME 3aMN1aHMPOBAHHOIO CPOKA CAYKObl cneayet
pykosogcteosaTbca CM 43.13330.

CTeHKa 31eMeHTOB TPybbl (ra300TBOAALLETO CTBOJIA) MOXKET COCTOATb U3 CeAyIOLWMX CNOEB:
- BHYTPEHHUM 3alWMTHbIN (PyTEPOBOYHbIIA) CNOM;

- KOHCTPYKLUMOHHbIM (Hecywmin) cnoi;

- TeN/I0M30/IALMOHHbIN CNOM;

- HAapPY»KHbIN 3aWMUTHbIN CNOM.

[onycKkaeTcA  CTeHKa, COCTOAWAA TO/MIbKO W3  KOHCTPYKUMOHHOrO c/iof  (ogHOpOAHAA  CTEHKA).
TennousoNAUNOHHbIA CNOM MOXKET pacrnonaraTbCa MeXay c/losamu, obpasya "coaHABUY"-KOHCTPYKLUMIO UAN MeXay
KOHCTPYKLMOHHbIM M HAPY*KHbIM 3aLLMTHBIM CI0EM (KOXKYXOM).

TONWMHA KOHCTPYKLLMOHHOTO C/0Si MPUHUMAETCA MO PacyeTy U A0KHa ObiTb:

- ana obonoyek anameTpom 40 1 T - He MeHee 3 MMm;
- ana obonouek auameTtpom 1 m n 6onee - He meHee 5 MMm.

14.5 B NpoeKTHOW 1 paboyei JOKYMeHTaLMN HEOBXOAMMO YKa3blBaTb XapaKTEPUCTUKM NPUHATbIX MaTeEPUANoB
B HanpasaeHUU No 06pasytoLLen U KoNbLLEBOM HanpaBAEHUM B COOTBETCTBUM C raPaHTUPOBaHHbIMW NOKa3aTeNaMM No
TEXHUYECKMM YCA0BUAM NpeanoaaraeMoro 3aBofa-n3rotosutens:

- NPOYHOCTb NPU PACTANKEHUU;
- MPOYHOCTb NpU U3rnbe;

- TeN0CTOMKOCTb N0 MapTeHcy;

- MoAy/b YNPYrocTy.

- MeToZ, U3roToB/IEHUSA CTBOJIA (HAMOTKA, KOHTAaKTHOE GOpPMOBaHME);
- TN NPUMEHSEMOTO HaMNOJIHUTENA U €0 COAEP!KaHUE MO Macce;

- pexxum TepmoobpaboTku;
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- K03ODULMEHT IMHEHOTO TEMNEPaTYPHOro paclumpeHus (CnpaBoYHbIV NOKasaTenb).

[nA NoBbIWEHUA MPOYHOCTU M }KECTKOCTM LLapT ra3o0TBOAALLMX CTBOJIOB CeAyeT npeaycMaTpmBaTh KO/bLEBbIE,
a Npu COOTBETCTBYlOLLEM 0O60CHOBAHUM TaKKe Npogo/bHble pebpa KecTKocTh. Mpu U3roToBNEHUU LAPr METOLOM
HaMOTKM  KO/bLeBble pebpa KecTkoCcTM MoryT ObiTb  06pasoBaHbl  MyTEM  YCTAHOBKM  CMeLMasbHbIX
pebpoobpasoBaTenein U3 NOAMMEPHbIX MATEPUANOB, NEHT U3 XKECTKMX MUHEPanoBaTHbIX MAUT, U3 MPOKATaHHOro
COOTBETCTBYIOLMM 06pPasoM TOHKOroO JIMCTOBOro MeTanna. Pebpa MoOryT wM3roTaBAMBaTbCA TaKKe MeToA0M
KOHTaKTHOro ¢opmoBaHus. LLiar pebep Ha3HayaloT MO pPacyeTy UM KOHCTPYKTUMBHO. Pebpa A0/1KHbl ObITb HAaAEKHO
npuKpenaeHbl K 060104Ke.

14.6 MonnmepHaa MaTpuLa CTBOIOB B 3aBUCMMOCTM OT YC/IOBUI MX IKCM/yaTaumm A0/KHA OCHOBbLIBATLCA Ha
nonnadupHbix, PpeHondopManbLernaHbiX, 3MOKCUAHbIX CMOMAX, UX MOAMOUKALMAX M KomMMayHAax. Bo3moxKHO
npUMeHeHne Apyrux BUA0B CMOJ NPU COOTBETCTBYOWEM 060CHOBAHUMN.

14.7 BHyTpeHHUI 3aWmTHbIA (DYTEepOBOUHbINA) CNOW ciedyeT BbIMOAHATb M3 MOAMMEPHbIX KOMMO3UTOB C
NOBbILEHHbIM COAEPNKAHNEM TEPMOPEAKTUBHOM CMOJIbl, aPMUPOBAHHOM ByaiAMM M3 LUTANENbHOrO BOJIOKHA M/mMan
CTEKNAHHBbIMW MaTamu 13 PybIeHbIX BOJIOKOH.

B 3aBncumocTtu ot Tpe6OBaHVIl7I K XUMWYECKOM CTOMKOCTU A0NyCKaeTCA UCNo/1b30BaTb B Ka4eCTBE apMUPYHOLLNX
HanoNHUTeNnemn NOMMMEPHOTO KOMMNO3UTa BHYTPEHHEro 3aWUuUTHOro CnoAa mMmatepuasbl U3 yranepoaHbiX Wan
nonnnponnaeHoBbIX BOJIOKOH.

Ha yyacTKkax rasooTBofgAllLero CTBOJA, r4e BO3MOXHO o6pa3OBaHme n36bITOYHOrO AaBNeHunA, Hanndume
BHYTPEHHEro 3alWMnTHOro Cs1oAa o0bna3aTenbHO

14.8 INOKCUBUHUAIPUPHBIE CMOJIbI HA OCHOBe bucheHona-A 1 HOBONAKa AOMNYCKaeTca NPUMEHATb B cpeae
KMUC/IOT, Weno4ven n pactsoputenen.

Ona nosbiweHna OTrHEeCTOMKOCTH KOHCTpYKLI,VIﬁ cneayetr NnpuMeHATb CeA3yolwmne Ha OCHOBe 6pOMMpOBaHHbIX
3ﬂOKCMBMHMﬂ3¢MprIX Cmo.

14.9 3aBoackue (YKpynHUTENbHbIE) COEAMHEHWA Lapr PEKOMEHAYTCA B CAeAyOWMX WCMONHEHUSX:
pacTpybHoe KneeBoe, BCTbIK Ha ¢1aHLLaX, BCTbIK C HAPYKHbIM M BHYTPEHHMM BaHAaXKamu.

MOHTaXKHble COeAMHEHMA LUapr caegyeT NpeaycMaTpuBaTb, Kak NpaBWao, PacTpybHbiMW, ¢aHLLEeBbIMMU,
LWTUOTOBLIMU U LINUIEYHBIMM.

14.10 B ycnoBMsAX BbICOKOW XMMWUYECKON arpeccum Aonyckaetca MpumeHeHue ¢aonmta U JINCTOBbIX
TepMONIacToB: NOMMBUHUNXNOPUAHOIO NAACTMKATA, BUHUMNIACTA, NOAMITUIEHA, NOAMMNPONUIEHA, NeHTonaacTa u
¢dToponnacra.

JonycKaeTca 3a HOPMaTMBHOE COMPOTMB/AEHWE MaTepuana TOMYy WAW WUHOMY BWUAY Harpysku npuHMMAaTb
MWHUMA/IbHOE 3HAYEeHWEe COOTBETCTBYHOLLEN MPOYHOCTU MONMMEPHOr0 KOMMO3UTA MO HOPMATUBHOWM TEXHUYECKOMN
AOKYMEeHTauMmn nponssoguTens c obecneyeHHoCTbio He MeHee 0,95, a 33 HOPMaTUBHbIE 3HAYEHUA MOAYNA YNPYrocTh
1N MOAYNS MEXKCIONHOTO CABUIA - UX TaPAHTUPOBAHHbIE CPeAHME 3HAYEHMUS.

14.11 PacyeTHble 3HaYeHMs CONPOTUBIEHUI, Moaynen aedopmaummn U MEKCIOMHOTO CABUra NOAMMEPHbLIX
KOMMO3WTOB HA3HAYaloTCA C YYEeTOM TemnepaTypHO-BPEMEHHbIX (aKTOpoB, cnocoba M KayecTBa M3roToB/IEHWA
KOHCTPYKLMW.

14.12 PacyeT 3neMeHTOB ra3ooTBOAALMX CTBO/IOB M3 NOZIMMEPHbLIX KOMMNO3UTOB C/aieayetr npoBoAanTb MO
nepsomy n BTopomy npegesibHbim COCTOAHUAM.

14.13 [na KOHCTPYKUMI, paboTalowmx B YC/NOBUAX CUIbHOArPECCUMBHBIX XMMUYECKUX Cpen, peKkomeHayeTca
NPUMEHATb CBA3YIOLLEE HAa OCHOBE CMOJ, WMCMOJb3yeMblX A5 KOPPO3MOHHOCTOMKOro bapbepa. [na apyrux
KOHCTPYKLMIA [OMNYCKAaeTCA NPUMMEHEHNE CBA3YHOLWEro Ha OCHOBE MEHEE XMMUYECKN CTOMKMUX CMOJI.

14.14 B npouecce NPOEKTUPOBAHWA CAeAyeT BbIMONHATb BXOAHOW KOHTPO/Ab MPUTroAHOCTM BblBPaHHbIX
MaTepuanosB AN 3afaHHbIX YCNOBMI 3Kcnayatauuu. [poBepka f[osikHa OblTb OCHOBaHa Ha pesynbTaTtax

< Ha calT 40


https://tk-expert.ru/

NabopaTopHbIX MCMbITaHWA. PekomeHayeTcs MpoBOAMTb WCMbITaHMA B peasibHbIX YCIOBUAX 3SKCMayaTauum anbo
MCMO/b30BaThb Pe3y/ibTaTbl MPEXHMUX UCMbITAHWUN.

14.15 B npoeKTHOM AOKYMEHTaUUM A0/1XKHA bbITb NpuBeaeHa MHPOPMaLMa 06 yCI0BUAX NOCTOTBEPKAEHUA AN1A
M3roTaB/AMBAEMbIX KOHCTPYKLMIA, KOTOpas AO/XKHA COAepKaTb Mepbl, obecneymBatolime COXPaHHOCTb JIMHEMHbIX
Pa3mMepoB KOHCTPYKLMM NPy BO3MOXKHOM TeN0BOM gedopmaLmu.

14.16 PaboTa ra3ooTBOASALLMX CTBOJIOB M3 NMOJMMEPHbIX KOMMO3UTOB B YC/I0BUSAX M3ObITOYHOIO CTAaTUCTUYECKOTO
OaBNEHUA, KaK NpasBuao, He gonyckaetca. MNpu Hannumm B CTBOJIE M3ObITOYHOrO AaBAEHMA Ha/MYMe BHYTPEHHEro
KOPPO3MOHHOCTOMKOrO 3alMUTHOro cnos obAsatenbHo. [AnA ycTpaHeHuMAa W36bITOYHOrO [aB/ieHUMA MOXKET ObITb
ncnonb3osaH AMddy30p Ha OroNoBKe CTBONA.

14.17 [onycKaeTcs TpUMeHEHNe KOHCTPYKLMIA U3 NONMMEPHbBIX KOMMO3UTOB CHaPYKM BEPXHEN YaCTM HECYLLLETO
cTBO1A TPYObI A5 3aLWMUTbI OT OKYTbIBAHMA AbIMOBbIMM ra3amu.

14.18 PekomeHAyeTCA WUPUHY NPOEMOB B LMANHAPUYECKON 060n04YKe NpuHMMaTbL He bonee 0,8R, rae R -
BHYTPEHHUI paanyc o60104Ku.

14.19 B npoeKkTHOM M pabouelt AOKYMEHTaUuMM HeobxoAMMO NPUBOAUTL TEXHUYECKYHO XapaKTEPUCTUKY
KOHCTPYKLMI CTBONOB TPYD, coaepKaLlyto caeayowme cBefeHuns:

- KNIMMATUYECKME U CEMCMUYECKME BO3AEV1CTBMH, NPUHATbIE NPW pacyeTax, K03¢¢MU,VIGHTbI HaJEeXHOCTHU,

- AONyCKaemMble nNapamMmeTpbl TeMNEPATYPHO-B/IaXXHOCTHbIX, Na30BbIiX U a3pOoANHaAMUNYECKUX PEXNMOB pa60Tb|
pr6b| (TeN\nepaTypy, BN1aXXHOCTb, obbem OTBOAUNMDbIX ra30B, MOKA3aTe/ 1IN, XapaKTepUsyrLwne arpeCCMBHOCTb Cpeabl u

T.4.);
- pacyeTHbI CPOK CNYXKObl.

14.20 Mpu pasmepax 3N1eMEHTOB, MPEBbLIWAWMX TPAHCMOPTHLIKM rabapuT, UX OO0MNYyCKaeTcas BbIMNOJHATbL
COOPHbIMK C YCTPOMCTBOM NMPOAO0/IbHbIX CTbIKOB Ha NMPOAO0/IbHbIX HaPYKHbIX GpAaHLAX UAWU C HAaKAaAKamu Mo JUHUK
conpsikeHua. HerabapuTHble U3aenns AOMNYCKAeTCA TaKMKe M3roTaB/ivMBaTb HEMOCPEACTBEHHO Y MeCTa MOHTaXKa C
NMOMOLLbIO MOBU/IbHbBIX KOMMNEKCOB.

14.21 3a HOpmMaTMBHOE COMPOTUB/IEHWE MOJIMMEPHOr0 KOMMO3WUTa MPUHMMAIOT MUHUMANbHOE 3HavyeHue
MPOYHOCTU MO TEXHUYECKMM YCNOBUAM Ha M3aenne M3 NOJMMEPHOrO0 KOMMNO3UTA WUAM MHOW [AOKYMEHTaUUWU C
obecnevyeHHoOCTblO He meHee 0,95, a 33 HOpMaTUBHOE 3HAaYEHWE MOAYAA YNPYTrOCTU U MOAYNSA MEKCNOMHOIO cABuUra
NMPUHUMAIOT €ro rapaHTUpoBaHHblIe cpeaHne 3HayeHumA.

14.22 PacyeTHble CONPOTUBAEHUA MNOJMMEPHbBIX KOMMNO3UTOB R, MTla, BbluMCAAOT No popmyne

Rn
R=—k.vq,(17)
Y

m

raoe R, - HOPMaTUBHOE COMPOTUB/IEHUE;
Vm - KoapPMUMEHT HageKHOCTW No MaTepuany;
ktr - TEMMNEepPaTypHO-BpEMEHHON KO3DULMEHT NPOYHOCTY;

Yd - KoaddpuumeHT ycnosuii paboTsl, yUUTbIBAKOLLMIA CTENEHb arPeCCUBHOCTM Cpeabl.
14.23 PacueTHbI moaynb gedbopmaumin noaMmepHbix Komnosntos E, MIMa, BbluncastoT no opmyne
E
_ —n nhE
E= ntt’Yd ,(18)
Vm
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raoe E, - HopMmaTuBHbIN Mmoayb ynpyroctu, MMMa;

E
N.; - TemnepaTypHO-BpemMeHHOW AePOPMaLMOHHBIN KOSDPULIMEHT.

14.24 PacyeTHbIN MoAY/lb MEXCAOMHOIo caBura NoJIMMEpPHbIX KOMNo3nToB G, MMMa, BbluMcaatoT no popmyne

Gn
G=—"n.Y4 (19)
Y

m

roe G, - HOpMaTUBHBIN MOAY/1b MeXCNoMHoro casura, MIMa;

G ~ ~ (v
N.. - TemnepaTypHO-BpemMeHHOMN AedOPMaLMOHHBIN KOIDOULIMEHT MOAYNA MEXCAOMNHOrO CABUra.

E

G
3HauyeHna KoadduumneHToB kt‘c, Ya, Ym, N, N NpUMHUMMaIOT NO TEXHUYECKMM YCNOBMAM Ha U3denue u3
NosIMMEPHOro KOMMO3UTa UAN UHOW AOKYMEHTaLUN.

14.25 Mpu NPOEKTUPOBAHMN MaTepMan 3alLUTHOTO C/10A BbIOMPAIOT 418 YCI0BUIA BO3AEMACTBUA Cpedbl Mo WKane
XMMCTOMKOCTU Kak "cToek", a MaTepmnan KOHCTPYKLMOHHOIO C/10 - HE HUXKe Yem "orpaHmMyeHHo cToek".

14.26 Npwu pacyeTe CTBOIOB N0 NEPBOM rpynne NpeaebHbIX COCTOAHUI CaefyeT NPoBepATb CneayloLlee:

- NPOYHOCTb CTEHKM CTBOM1A MO HOPMA/IbHbIM HaNpPsAXKEHUAM;

- MNPOYHOCTb MOAKPENAAIOWMX CTEHKY 3/71eMeHTOB (Ko/bueBbix pebep, 6GaHgaxel) nNo HOPMaNbHbIM
HanpPAXKEeHUAM U Ha CABUI MO KacaTe/bHbIM HanpAXKeHMAM B 30HaX ONMpPaHUA AM NOABECKM ra3o0TBOAALLErO CTBO/A

K HECYWUM KOHCTPYKUNAM;

- MPOYHOCTb Y3/I0B COEAMHEHNA MeXKay cOb60M Lapr u ApYyrux KOHCTPYKTUBHbIX 3/1eMEHTOB ra3o0TBOAALLErO
CTBONA;

- YCTOMYMBOCTb CTEHKM W YCTOMUMBOCTb KOMbLEBbIX pebep EeCTKOCTM Npu AEWCTBUM pPasperkeHus BHYTPM
rasooTBOAALLENO CTBOAA.

14.27 PacyeT KOHCTPYKTUBHbIX C/I0EB 3/IEMEHTOB ra3o0TBOAALLMX CTBONOB Ha MPOYHOCTb MO HOPMAAbHbIM
HaNPAXXeHMAM A0MYCKAeTCs NPOBOANTb HA PaCYETHbIE COYETaHUA HaNPAXKEHUM OTAE/IbHO A4/17 OCEBOTO U KOJIbLEBOTO
HanpaBAeHWUN.

14.28 Mpw pacyeTe Ha AENCTBUE HArpPy3OK Pa3HOM MPOAOIKUTENIbHOCTU BO3HUKAIOLWME OT HUX HaNpPAXKeHUA

OOMyCKaeTca NpUMBOAUTbL K  3KBMBANEHTHbIM  KPAaTKOBPEMEHHbIM, WCMO/Ab3ys TemMnepaTypHO-BpeMeHHble
K03 OUUMEHTbI MPOYHOCTM U MPUHUMASA YCNOBUE NPOYHOCTU MaTepurana

n Gi R
S sty
=i d, (20)
tt mYH
roe Oi - HopmanbHoe HanpaMKeHUe B pacHeTHOM CoYeTaHnM HanpaxkeHuin, MMa;

i . .
ktr - COOTBETCTBYIOLMIM HANPAKEHUIO | TEMNEPaTYPHO-BPEMEHHON KO3DOUUMEHT NPOYHOCTY;

Rn - HOpMmaTMBHOE CONPOTUB/IEHME MaTepuana PacTAXKEHMIO NAn cxkaTtuto, Mrla;

Vi - KO3PPUUMEHT HafEXHOCTM MO OTBETCTBEHHOCTY.

MpumeyaHue - Mpn 3HaKoNepemeHHOM 3MNtope HanpAMKeHW No TONWMHE CTEHKM B KayecTBe R, MOXKeT
NPUHMMATLCA HOPMATUBHOE CONPOTUBAEHUE U3THEY.
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CymmupoBaHue B ieBo 4actm ¢opmyabl (20) pacnpocTpaHAeTcA Ha BCe HanpsaXeHus, Bxoadlue B
paccmaTpuBaemoe codeTaHue HanpsaXKeHWn ot i 4o n.

14.29 PacyeT Tpyb C rasooTBOAALLMMM CTBONAMW ClefyeT BbIMOAHATbL KaK eAMHON cucTembl "Hecyluas
KOHCTPYKLMA - ra300TBOAALLMIA cTBON". CAaMOHECYLLMIM CTBOA AOMYCKAETCA PAaCCMaTPUBaTb KaK CTepPKeHb KOJbLLEBOrO
CeYEeHUs, 3aLLeMNEHHbIN MO0 LWAPHMUPHO 3aKPENJIEHHbIN B TOYKE OMUPAHUA U COEAUHEHHbIN FOPU30HTA/IbHbIMMU
CBA3AMM C HECyLel KOHCTPYKLMeNn. B cnydae ecnn BHYTPEHHUIA CTBO HE pacKpeneH ¢ BHEWHUM CTBOJIOM, CTBOJIbl
Takoun Tpybbl A40MNYyCKaeTcA PaccuymUTbiBaTb NO pPas3aebHON cxeme, 6e3 yyeTa UX B3aMMOBAUAHUA.

15 Tpy6bl B nopaepKuBaloLLmnX KapKacax (6awwHax)

15.1 MMpoeKTUpoBaHME NOALEP)KMBAIOLMX KapKacoB (Hecywux 6OaweH) Tpyb cnepyet BbINOMHATL B
cooteeTcTBum ¢ CM 43.13330, a TaKKe c yueTom TpebosaHmin CM 16.13330 1 CM 20.13330.

15.2 labapuTHble pasmepbl Hecyweih 6allHM onpesenAloT B 3aBUCMMOCTM OT BETPOBbLIX U CEACMUYECKUX
HarpysoK B 30He CTPOMTE/IbCTBA, a TaK}Ke TEXHONOMMYECKMX NapaMeTpoB, K KOTOPbIM OTHOCATCSA:

- 06buan BbicoTa TPy6bI;

- KOZIMYECTBO U JUaMETPbI TPY6;

- OTMeTKa BepxHel NaoWwaakm obcnyKmBaHms;
- OTMETKM NoABOAALLMX ra30X040B;

- rabapuT COOPYXEHUA B OCHOBaHWW M3 YCI0BUI pasMelLleHNa ero Ha reHnnaHe, pasmelleHua noaBoaALLmMX
razoxoZ08 1 obecrneyeHnn yCa0BUA MO MUHMMAbHOMY pasMepy OCHOBaHWA BallHW, PEKOMEHAYEMOMY He meHee
1/10 ee BbICOTHI.

15.3 B CcOOTBETCTBUU C TEOMETPUYECKMMM U KOHCTPYKTUBHbIMM CXEMaMM Hecywme OawHu Tpyob
KnaccduuMpytoT Mo CAeAyOWMM XapaKTEPUCTUKAM:

- N0 KO/INYECTBY rpaHei - Tpex-, YeTblPex- U MHOFOrpaHHbIE;
- N0 KoHouUrypaumm 6awHu - 6e3 nepenomMoB rpaHelt No BbICOTE U C NepesioMamMn rpaHei;
- 110 CXeMe PeLLETKU - C KpecToBol, poMBUYECKO, PACKOCHOW U TPEYrobHOW.

Hecywyto 6GawHio cnenyer NpOeKTUPOBaTb B BWAE COYETaHUA BEPXHEN MNPU3MATUUYECKON U HUXKHEWN
nMpPamMaanbHOM 4YacTel, Aonyckaetcs npuHUMaTb Gopmy Hecylwel 6OalHM LeIMKOM NpU3MaTUYEeCKO Wau
nMpPamMaanbHOM.

dopmy Hecyllen BawHM M ee pasmepbl CnedyeT onpeaenaTb C yYyeTom obecneyeHnsa 3KOHOMUM MeTanna,
TEXHO/IOTUYHOCTM  U3rOTOB/IEHWA, YC/NOBUA NPUHATOTO METO4a@ MOHTaXKa, PaUMOHANbHOTO  pasmelleHus
rasooTBOAALMX CTBOJIOB B HallHE M UX AOCTYMHOCTU A1A OBCNYKMBAHUA U PEMOHTA, A TaKKe ycioBuii yaobcTea
3KCN/yaTaLumm COOpYKeHus.

Pa3HuuUy ypoBHel Bepxa Tpybbl M Bepxa Hecyllel OalHW peKomeHAyeTcAa NpuMHUMATb B npegenax 2 -2,5
Anametpa Tpybbl, HO He 6onee 8 - 10 m.

[na Hecywmx H6aweH AbIMOBbIX TPYD C OAHMM Fa300TBOAALLMM CTBOJIOM AOMYCKAETCA YBE/MUYMBATL PasHULY
YPOBHEN Bepxa CTBONMA W Bepxa Hecylwel OaWHWM [0 3HAYEHWUs, OMpPeLensemoro Mo KOHCTPYKTUBHbIM W
APXMTEKTYPHbIM COOBpaXKeHnam ¢ ycnoBmem obecrneyeHna NPOYHOCTM U YCTOMYMBOCTM BbICTynaroLwen Hag 6alHen
4acTu ra3oo0TBOAALLErO CTBONA.

15.4 HavmeHblwnii rabapuTHbIN pasmep HECyL,ero Kapkaca B ero OCHOBAHWM, pasmepbl BEPXHUX CEYEHUN
KapKaca, WUPUHY MPOXoAoB ciaedyeT npuHumatb B cootseTctBuM ¢ CM 43.13330. MNnowankn 6awHW A0/XKHbI
obecrneynBaTb BO3MOXHOCTb BbIMOJIHEHUS PEMOHTHbIX U MOHTa*KHbIX paboT. LUnprHa npoxonos A0/XKHA ObiTb He
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MmeHee 700 MM, OMNYCKaeTcAa MeCTHOe YMeHbLIeHMe WNPUHbI Npoxoaos Ao 600 mm. B cnyyae ctecHeHHoro rabaputa
AN1A NPOX0A,0B MOTYT NPOEKTUPOBATHCA BHELWHME (BbIHOCHbIE) NI0LWAaAKN-6aKOHbI.

CeyeHne 371eMeHTOB Hecyliei 6alHM noadupatoT M3 YC/IOBMA MPOYHOCTU, YCTOMYMBOCTM U MNpenenbHoM
rTMOKOCTU. [Na AydWKUX aspOAMHAMMUMYECKMX XaPAKTEPUCTUK 3NeMeHTbl DallHM peKomeHAayeTca NPUHUMATb
KOMbL,EBOrO MOMNepevyHoro cevyeHus. MpuU KPUTUYECKMX CKOPOCTAX BETPa, Bbi3blBAlOLMX PE3OHAHCHOE BUXPEBOE
B03bOYAeHMe, 3neMeHTbl BallHWM HeobxoAMMO AOMONHUTENBHO PACCUUTbIBAaTb Ha HAKOMAEHWE YCTaNOCTHbIX
HanpAXeHWn. MapKu cTanein 4na sneMeHTOB HecyLLel peweTyaToi bawHM cneayeT NnpMHUMaTh B cooteeTcTemm ¢ Cll
16.13330 1 CM 43.13330.

15.5 Mo Bcel BbicOTe Hecywen OaAWHM HeobXoaMMO NpeaycMaTpuBaTb TOPU3OHTAJNIbHblE Auadparmbl
YKECTKOCTU. PaccTosiHMe no BbicOTe mexay Auvadparmamu cnegyeT HasHayatb B cooTtBetcTBum ¢ CM 43.13330.
JononHuTenbHble TpeboBaHUA NO yCTpoCcTBY Anadparm caeayeTt NpuUHMMaThb B cootBeTcTeum ¢ CM 43.13330.

15.6 MNpoeKTnpoBaHMe rasooTBOAALMX CTBOJIOB, YCTaHAB/IMBAEMbIX B HECYLUMX DALLIHAX, CleAyeT BbINOJHATL B
cooTBeTCTBUM C YKasaHmamm CIM 43.13330 n pasgena 16.

lOpM30HTaNbHYIO HarpysKy OT ra300TBOAALLEFO CTBO/IA C/leayeT nepesasaTtbh Ha Hecyllyto BallHI0 B NAOCKOCTH
nonepeyHblx gnadparm 6awHu.

KOHCTPYKTMBHOE pelueHre Y3/10B OMNMpaHuMA rasooTBOAALLErO CTBOJA Ha OallHIO B MecTax nepenauu
FOPU30OHTaNIbHLIX HArpy3ok A0/HO obecneunBaTb cBoboAYy B3aMMHbIX BEPTUKANbHbIX M TFOPWU3OHTA/IbHbIX
TEMMepaTypHbIX NepemeLL,eH1i ra300TBOAALLErO CTBOMA U BaLLHMU.

15.7 Mpu pacyeTe Hecyuiel 6awHM HEOHBXOAMMO YUNTbIBATb OTNONKEHUA CHEra, NblAM Ha paboymnx naoLlLaaKax,
obneneHeHne ballHK, a TaKXKe MOHTaXKHble Bo3aelcTamsa B cootseTcTBuM ¢ CIM20.13330. Mpwu pacyeTe razooTBOAALLNX
CTBO/IOB B MHOIOCTBO/IbHbIX HECYLLMX BallHAX Ha BO3AENCTBUE BETPOBOM Harpy3Kku, Harpy3Kkmn Ha cTBo/ibl U Ha ballHIo
cnenyeT yBeANMYMBATL 3@ CHET B3AMMHOTO BAUSAHUA APYT Ha Apyra 61M3K0 pacnosioXKeHHbIX ra3ooTBOAALLMX CTBONOB.

15.8 Mpu pacyeTe HEObBXOAMMO PACCMATPMBaTb HECKOJIbKO HanpaB/ieHW AelcTBua BeTpa, Bblbupas ans
KaXK[,0ro KOHCTPYKTUBHOIO 3/1emeHTa balwHM Hanbonee HebnaronpmaTHbIE BO34ENCTBUS.

Mpu pacyeTe PacKOCOB M PacnopoK balleH, MMEeKWMX NepesoMbl B MOACAX, PEKOMEHAYETCA Y4uTbiBaTb
30HaNbHOE AeicTBUE BeTpa (BO3MOXKEH Craj BETPOBOW HArpyskun) B COOTBETCTBUM C MPUIOKEHNEM A.

15.9 Ana obecneyeHns Ny4YlMx aspoanHaAMUYECKUX CBOMCTB M SKOHOMWM METa/I/la HecyLlyto ballHo cneagyet
NMPOEKTUPOBATb U3 3/IEMEHTOB Tpyb4yaToro nonepeyHoro cedyeHua. Ona GaweH BbicoTon Ao 30 m Aonyckaetcs
MCNO/b30BaTb U ApYyrue CcTasibHble Npoduan.

15.10 Ans nogbema Ha bawHIo cneayeT NpesycMmaTpmBaTh IECTHULLY.

NecTHuuy cnepyeT NPOEKTMPOBATb BEPTUKANLHOM C nepexogamu Ha nuolwagkax-guadparmax. Mpwu
paccTosiHMAx mexay auvadpparmamu 6onee 12 m ciedyeT npeaycMatpuBaTb cheuuasbHble MPOMENKYTOYHbIE
NAOLWAAKMN.

B oTAenbHbIX CyyYaax B CTECHEHHbIX YCNOBUAX AOMYCKAeTCA MPOEKTUPOBaTb BEPTUKAbHYIO JIECTHULY HA BCHO
BbICOTY 6aLHmM C yCTpOVICTBOM 3aKPbIBAOLWNXCA /TIOKOB B YPOBHE NJIOWLAaA0K.

15.11 MNpu TemnepaTtype HapyKHON MOBEPXHOCTU TPyObl Bbilwe 60 °C NMpUMbIKalOWMe K HEMY MOLWAAKM,
NIeCTHUYHbIE NPOJIETbI U NOAXOAbI AOMKHbBI UMETb CNeLManbHOe OrpaXKaeHe, KOTOPOe BbINMOHAIOT B COOTBETCTBUMN C
CI43.13330.

15.12 dyHAameHTbl Hecylleit BallHKM peKkoMeHAyeTcs NPOEeKTUPOBaTb CTON6YATbIMU MOA KaXKAblA OMNOPHbIN
y3en mbo B BMAE CNAOWHON GyHAAMEHTHOM NANTbI. [pn NPOEKTUPOBAHUM CTONBYATLIX PYHAAMEHTOB HEOBX0AMMO
npeaycmaTpmBaTb Mepbl, UCKAOUatoLMe HePaBHOMEPHYIO 0CaZiKy GYHAaMEHTOB U UX FOPU3OHTa/IbHbIE CMELLEHUS.

15.13 KpenneHue OMNOpPHbIX KOHCTPYKUMIA BawHM K PyHAAMEHTaM OCYLECTBAAIOT C MOMOLLbIO aHKEpPHbIX
60NTOB, KOIMYECTBO, KOHCTPYKLIMA U CEYEHME KOTOPbIX ONpeaenatoT pacieTom.
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B cnyyae KOHCTPYKTUBHOIO 06beMHEHUs aHKEPOB B aHKEPHYO rpynny obLiel nanTon (KonbLom) AoMNyCcKaeTcs
YMEeHbLUaTb PacCTOAHMA MeXAy aHKepamu U raybuHy uX 3agenkum B 6eToH B cootBeTcTBuM ¢ CIM 43.13330 u no
pe3ynbTaTam pacyeTa Ha BblAeprMBaHMe BCEN aHKEPHOM rpynnbl.

PacueT aHKepHbIX 60NTOB HEeCYLLMX KapKacoB (baleH) BbINoaHAOT B cooTBeTcTBUM ¢ CI 43.13330.

15.14 Ha BbicTynatouwein Bbille OallHW YacTM CTBOMA AOMYCKAETCA YyCTaHaB/AMBaTb aspoAnMHaMUYECKMe, a Ha
caMux balHAX ANHaMUYECKME racuTenn KonebaHui.

15.15 MNpu MmoHTaxe Hecywe balH1 MeToA0M NoApaLlinBaHMA AKX NYTEM NoabemMa BallHU LLe/IMKOM, a TaKKe
NPy MOHTa)ke MeTOAOM HapallMBaHUA C MCNO/Mb30BaHMEM KpaHa, 3aKpennAemMoro K KOHCTPYKUuMAM 6aliHu,
HeobX04MMO BbINOAHATb AOMNOAHUTENbHbIN pacyeT HallHM U ee OTAeNbHbIX 3/1eMEHTOB Ha MOHTaXKHble HarpyskKu.

15.16 [ns mOHTa)Ka, 3aMeHbl UM PEMOHTA ra3o00TBOAALLMX CTBOJIOB BbiCOTOM 60nee 60 M B BEpXHEN 4acTu
Hecywen 6alWHM cnepyeT NPeAyCMATPMBATb YCUNEHHYH NAOWAAKYy-AnadparMmy, MO3BOAAOLWY OCYLWECTBAATb
BPEMEHHYIO NOABECKY Ha Hel KOHCTPYKLMI ra300TBOAALLNX CTBOOB.

16 3aWwMTHbIE CUCTEMbI HECYLLMX CTBOIOB TPY6
16.1 O6bwue yKasaHus

16.1.1 Hecywme KOHCTpyKuun Tpyb cnepyeT 3awjmuiatb OT arpecCcMBHOrO M TeMNepaTypHOro BO3AENCTBUSA
OTBOAMMbIX ra30B NyTem YCTPOWCTBA GpyTEePOBOYHbIX CUCTEM, KOTOPbIE MOTYT 6bITh B BUAE:

- GYTEPOBKM U3 KEPAMUYECKUX, KUCIOTOYMOPHbIX M OTHEYMOPHbIX LWTYYHbIX U34ENNI;

- 3aWMTHOro cnos 6eToHa (TAXKENOoro, /NEerkoro, XapoCTOMKOro, KUCAOTOYMOPHOr0), HaHEeCEeHHOro Ha
BHYTPEHHIOO MOBEPXHOCTb HECYLL,Eero cTBoNa Tpyobl.

Kpome TOro, 3alMTON HECYLWMX KOHCTPYKLMI Tpyd ABNSETCA YCTPOMCTBO BHYTPWU Hecyliero cteona Tpybbl
rasooTBOAALLEro CTBOJ1a(0B) M3 cTanu, 6eToHa, NOMMEPHbBIX KOMMO3UTOB MW KEPAMUYECKUX (BETOHHbIX) M3gennin U
MaTepunanos C NPOCTPAHCTBOM A1a 0bCcayKuBaHUa nam 6es Hero.

16.1.2 B npoeKTHOW AOKYMeHTauuu Tpyb ¢ Kepammnyeckoit, 6EeTOHHOW U NOIMMEPKOMMO3UTHOM yTepoBKOM
OO0/XKeH bbITb YKa3aH TemnepaTypHbii rpaduk BbiBoga TPYObl Ha paboumnin pexkmnm.

16.1.3 [lonyckaeTca npefycMaTpuBaTb 3ano/HEHMEe MPOCTPAHCTBA MEXKAY HeCyLWMM CTBOJIOM U BHYTPEHHUM
rasooTBOAAWMM CTBOJIOM MWHEPAbHOW BaTOM, BCMYYEHHBIMW MWHEpPanamuv WAN  APYTUM  U30NALMOHHBIM
MmaTepuanom. B cayvae npuMeHeHMA B KaYecTBe U30/1SALMOHHOIO MaTepmana BCnyYeHHbIX MUHEPANoB, He06Xo4MMO
obecneynTb OTCYTCTBME NMYCTOT MAM MPOEMOB B Hecyllem CTBOJie Uan GyTepoBKM Tpybbl, Yepe3 KOoTopble MOXKET
NPOU30MTM yTeYKa maTepuana.

Cneagyet onpeaenntb MecTo 417 OTBOAHOMO KaHasa B CamMoM HUMKHEN TOYKe 30Hbl C 3acbiNHbIM MaTepuanom,
AN TOro ytobbl 06ecneynTb BO3MOXKHOCTb €r0 U3B/IeYEHUA, CIN BOSHUKHET HEOBX04MMOCTb OCYLLECTBUTL 40CTYN K
BHYTPEHHEMY NPOCTPAHCTBY Tpybbl. Ha HapyKHyl0 CTOpoHy Tpybbl HeobxoguMmMo NOMECTUTb TabNYKM,
npegynpexaatowme, 4to Tpyba 3anoNHeHa 3acbINHOM TeN10U30NALNEN.

16.1.4 Mpu MCNONBb30OBAHUM 3aCbINHON W30/IALMM HA OCHOBE BCMYYEHHOrO NEpAUMTa WUAWM BEPMUKYAIUTA B
NPOEKTHOW AOKYMeHTaLumMn Tpybbl cnesyeT yKasbliBaTb HA HEOHXOAMMOCTb BOCMNOSHEHMA 06PA30BABLUMXCS MYCTOT B
MeXTPYOHOM NPOCTPaHCTBE BCAEACTBUE YMEHbLIEHMA 06bema MaTepuanos 40 10% 3a nepuos BpeMeHu oT 6 mec A0
OAHOro roga. B oTaenbHbiX CAy4asx, MO WUCTEYEHMM elle OAHOro roja 3KCMayaTaumu, MoxeT notpeboBaTbceA
NOBTOPHOE BOCNOJIHEHWE 3aCbINMHOro Matepuana.

16.1.5 [onycKkaeTca NpPOeKTUpoBaHME Tpyb C 3acbiNHOM M30/AUMEN M3 Kepam3uTa ogHoM paKkuum C
BMOPOYNIOTHEHMEM M FOTOBbIX 3aBOACKUX CeKLMI (Lapr) 6e3 nocieaytowero BOCNOJIHEHNS TENNON30AALMNMN,

16.1.6 HeobxoaMmo MCNONb30BaTb 3aWMTHOE MNOKPbITUE B C/y4asaX BbICOKOM CTEMeHW arpeccUMBHOrO
BO34,EMCTBUA Ha BHYTPEHHIO NOBEPXHOCTb HECYLLEro MeTas/IMYeckoro cTeosa Tpybbl. Jonyckaetcs MCNoAb30BaTb
METANIMYECKYIO GYTEePOBKY 13 TUTaHA UM CTaNN C BbICOKMM COAEPKaHUEM HUKENA.
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16.1.7 Onsa 3awmTtbl OT aTMocdepHbIX OCaZAKOB MENKTPYOHOE MPOCTPAHCTBO [AOJ/IPKHO MMETb KPOB/O C
orpa*kAeHnem c BOSMOXKHOCTbIO BbIX0OZa Ha Hee A8 0CMOTpa M 06CnyKMBaHMA ra300TBOAALLErO CTBOAA.

16.1.8 B meXTpybHOM NpPOCTPaHCTBE A0/I)KHA ObITb NpeaycMOTpeHa cucTema BeHTUAAuMW. [lonyckaetca
€CTeCTBEHHAsA BEHTUNALMA Yepes Kato3UIiHbIe PEeLLeTKN B HAMKHEN YacTu CTBOJ1a TPYObl M BEHTUAALMOHHbIE MPOEMbI
B BepxHen Yactu [Mpu aTom TemnepaTypa B MeXTPYOHOM NPOCTPAHCTBE NPU SKCNayaTauum AOKHA ObiTb He Bbiwwe 40
°C.

16.1.9 HeobxogmMmo npeaycmatpuBaTb MNyTW 3BaKyauuu Nogein M3 MeKTpybHOro npocTpaHcTBa B c/y4ae
BO3HWKHOBEHWA aBapUIHbIX CUTyaLMIA, B TOM YMCe 3BaKyaLMIO Ha HapyKHble 6anKoHbl U cBETODOPHbIE NIOWALKM
yepes aBapuiiHble BbIXoAbl. ABapUitHbIe BbIXOAbl U3 MEXTPYOHOro MPOCTPAHCTBA C/ieayeT NpeasycMaTpuBaTh He pexe
yem yepes 45 m no BbicoTe TPyObI.

Ona 06cnyKMBaemoro MmexXTpyobHOro NpocTpaHCTBa WMPUHA NPOXOAa AOJIXKHA COCTaBAATb He meHee 700 mm.

16.1.10 Bce MeTaNMYECKME KOHCTPYKUMM TPyO M MNOAAEPKMBAIOLWMX KOHCTPYKLMIA OOMKHbI MMETb
aHTMKOPPO3MOHHOE  MOKPbLITME,  BbIMNOJHAEMOE  KayecTBEHHbIMWM  aTMOC(HEPOCTOMKMMM  NTaKOKPACOYHbIMM
martepuanammu.

16.1.11 HeobxogMmoCTb AOMNOJHUTE/IHON 3alUTbl BHYTPEHHEN MOBEPXHOCTU ra3ooTBOAALMX CTBOJIOB OT
arpeccmMBHOro M TeMnepaTypHOro BO3AeNCcTBUA OTBOAMMDIX Fra30B cneayeT onpeaensatb B cootseTcTeum ¢ CIM28.13330,
CI 43.13330, HacToALLero cBo4a NpPasua U TENNOTEXHUYECKMMM pacHeTamMu.

16.2 NasooTBogAwWmMe CTBODbI

16.2.1 O6bwme TpeboBaHUuA

16.2.1.1 TnaBHbIMW KpuUTepuamu npu Bbibope maTepuasnoB ANA WM3rOTOBJAEHUS ra300TBOAALWMX CTBOJIOB
ABNAIOTCA WX MPOYHOCTHblE M AedOopMauMOHHbIE XapaKTEPUCTUKKU, KOPPO3MOHHAA CTOMKOCTb K BO3AENCTBUIO
arpeccuBHbIX KOMMOHEHTOB OTBOAMMbIX ra30B (B COOTBETCTBMM C pexnmom pabotbl TPybbl) M CTOMKOCTb K
TemnepaTypHbIM BO34EACTBUAM.

16.2.1.2 Ma3ooTBOAALLME CTBOJIbI PEKOMEHAYETCA M3roTaB/MBaATb U3 C/IeAYIOLLNX MaTepUanos:
- 0BbIYHbIX YrNepOoAUCTbIX CTanei (c 3aLMTHLIM NOKPbITUEM U 6e3 Hero);

- HU3KOZIErMPOBAHHbIX CTaNel Pa3/IMYHbIX MApOK;

- BbICOKO/IErMPOBaHHbIX KOPPO3MOHHOCTOMKMX U XKapOCTOMKMX CTasiel pa3IMYHbIX MapOK;

- TUTaHa U ero Cn/iaBoB.;

- AIIOMUHUA U €ro CNAaBoB.;

- MO/IMMEPHbIX KOMNO3UTOB;

- TAXKENOro M Nerkoro, B TOM YMCJ/1e }KapoCTOMKOro, apMMpPOBaHHOTO 6eTOHa;

- KepaMnyeckmx 6J10KOB M KUPMMYA: KUCIOTOYNOPHOrO, OFTHEYNOPHOro, KEpaMMUUYECKoro.
16.2.1.3 Mo KOHCTPYKTUBHOWM CXEME ra300TBOAALLME CTBOJIbI MOTYT ObITb:

- CamoHecylMMK, onmparowmmmnca Ha GyHaameHT Tpybbl, cBOM cobcTBeHHbIN dyHAameHT (onopy) AnMbo Ha
pabouylo naowaaky-anadparmy B HAXKHEN YacTu HECyL,ero CTBOJ1a MU HeCyLLero Kapkaca Tpybbl;

- NOABECHbIMM, C pasgeneHnem uau 6e3s pasaeneHus no BbICOTe Ha CEKLUMM, KaxKaan U3 KOTOPbIX ONMPaeTca Ha
HeCyLuin CTBON MK HECYLLMIA KapKac Yyepes paboune naowagku-amadparmbl AM60 NoABEWNBAETCA K HUM;

- KOMBMHMPOBAHHbLIMM, COCTOALLMMM U3 HUMKHEN CaMOHecyLen 4acTu M O4HOW WM HECKOJIbKUX BEPXHMUX
NoABECHbIX YacTel;

< Ha calT 46


https://tk-expert.ru/

16.2.1.4 Onsa obecneyeHma yCTOMYMBOCTU CTBOJIbI MOTYT UMETb FTOPU30HTa/IbHbIE CBA3U, COEAMHAOLLME UX C
HEeCcyLMM CTBOJIOM WMAK baliHen (KapKacom). KOHCTpyKuMA cBA3el He A0/KHa MPEenATCTBOBaTb TEMMEPaTypPHbIM
Aedbopmaumam ra3ooTBOAALLErO CTBOJIA KaK B BEPTMKA/IbHOM, TaK U B PaZina/ibHOM HanpasJ/iEHUN.

Mpy NPOEKTUPOBaHUM BHYTPEHHEro rasooTBOAALWEro CTBOMA CnefyeT yduTbiBaTb Harpysku, co3jaBaemble
FrOPU30HTa/ZIbHbIMK ONOPaMU U3-3a l'IGpEMeLLI,EHMﬁ HAPYyXHOro Hecywero ctreosia naun 6awHu.

16.2.1.5 CeKuunm nopBecHOro rasooTBOAALLEro CTBOJIA [AO/MKHbl COEAUHATLCA 4Yepe3 KOMMEHCATopbl,
obecneunsatowme cBob6oaHOE YA/IMHEHME CEKLMIM CTBO/1A 3@ CYET €ro Harpesa.

KomneHcatopbl A0/KHbl 6biTb ra30HEMPOHMLLAEMbIMU, KOPPO3UOHHOCTOMKMMMU U TemnepaTypOoCTOMKUMU.
CTbIKM CEKLUMIt NoaBecHOro rasaooTBOAALLEro CTBO/Ia c/ieAyeT pacnonaraTe Ha BbicoTe oT 0,5 Ao 1,5 m Hag, paboummu
naowaaKkamm 1A yaobcTea MX MOHTaXa, BO3MOXHOCTU 0BCNYKMBAHWUA M PEMOHTa KOMMEHCaTOPOB.

16.2.1.6 Ma3ooTBOAALME CTBOJIbI HEOBXOAMMO PaCCUMTBLIBATb TaK e Ha BO3MOMKHYHO MOTEPHD YCTOMUYMBOCTU
CTEHKM CTBO/IAa 33 CYET BHYTPEHHEro PasperkeHUs MW U3BbITOYHOro AaBAEHUs, OEWCTBUA COBCTBEHHOrO Beca M
BETPOBOW Harpysku (415 CTBOMIOB B peleTyaTtbix 6allHAX), yYUTbIBAA NPU 3TOM BAMAHME TEXHOOMMYECKOro Harpesa
Ha PM3NKO-MexaHNYEeCKMe CBOMCTBA MaTepuana CTBO/IOB.

16.2.1.7 PacyeTt Tpyb C ras’ooTBOAALMMM CTBONAMU C/ieAyeT BbIMOJHATb Kak eAuHOW cuctembl "Hecyuwlas
KOHCTPYKLMA - ra3ooTBOAALWMIA cTBON".

CaMOHecyU.LMVI CTBO1 A0ONYCKAETCA PAaCCMATPUBATb KaK CTEPXEeHb KOJZIbLUEBOIo ce4yeHunA, 3aLLI,eMIIEHHbIl\;I nmbo
LWapHUPHO 3aerﬂﬂ6HHb|ﬁ B TOYKE ONNpaHnAa n COE,D,I/IHEHHbIVI rOPU30HTA/IbHbIMWM CBA3AMMU C Hecyu.l,el7| KOHCprKMMEﬁ.

B cniyyae ecnn BHYTPEHHWI CTBOJI He pPacKpeneH C BHEWHWM CTBOJIOM, CTBOJIbl TaKoW Tpybbl 40MNycKaeTcs
paccymTbiBaTb NO pasaenbHOM cxeme, 6e3 yyeTa Ux B3aMMOBIUAHUS.

16.2.1.8 Mpu BbibOpPE BHYTPEHHErO 3aLLMTHOIO MOKPLITUA raso0TBOAALMX CTBOJIOB HEOBXOAMMO YYMUTbIBATHL
MaKCMMa/IbHYIO TemMepaTypy NP KOTOPOY OHO BYAET 3KCNIYaTUPOBATLCA KaK BO BAAXKHOM, TaK U B CyXOM COCTOSIHUM.

HeobxoAMMO MCNONb30BATb TO/ILKO T€ MOKPbLITUA, KOTOPbIe CMOCOBHbLI COXPaHATbL CBOM 3aLUUTHbIE CBOWCTBA B
YCNI0BMAX BbICOKMX TEMNepaTyp Ha NPOTAXKEHUM BCEro CPOKa KCMnayaTaumm Tpybbl.

CBoicTBa paclwmpeHna BbIBpaHHOrO B KayecTBe MOKPbITUS maTepuana AO/KHbl 6biTb COBMECTUMbIMU CO
CBOWMCTBAMM paclUMpeHns MmaTepuana rasooTBOAAWEro CTBOJA B MNpeAenax COOTBETCTBYHOLWEro AManasoHa
Temneparyp.

16.2.1.9 Mnowagb CceYeHUA BHYTPEHHEro ras’ooTBOAALLErO CTBOMAA CAeAyeT Ha3HayaTb M3 YC/0BMA
MMHMMabHBIX CKOPOCTEW B yCTbe TPY6bl B IETHUI Neprog He MeHee 4 Mm/CeK 1 B 3MMHWIA Nepuog, He meHee 7 m/cek.

16.2.1.10 MpoeKTMpoBaHME XMMUYECKU CTOMKUX MOKPbITUN U3 NAACTMKA M CTEKNONNACTUKA A0MNYyCKaeTcs B
C/ly4ae MaKCMMAaIbHOM TeMMepaTypbl Ha X NOBEPXHOCTM He Bbiwe 80 °C gna aNoKCMAHbIX CMOJ, U He Bbiwe 60 °C gna
nonnMapUpPHbIX CMO.

Heobxogummo obecneynTb NAOTHYIO aAre3nto TakMX MOKPLITUIA K BHYTPEHHEN cTopoHe 060104KM Tpy6bbl B Lenax
npeaoTBpalLeHna ob6pasoBaHMA TPELLMH UAN CKOIOB Ha NMOBEPXHOCTU. MpUMeHeHWe AaHHbIX MOKPbITUI B YCI0BUAX
136bITOYHOrO CTaTUYECKOrO AaBNEHMA AbIMOBbIX ra30B He J0MNyCKaeTcA.

16.2.1.11 Mpwn pasmelLeHNUM Tra300TBOAAWMX CTBOJIOB B Kese300eTOHHbIX U KUPAU4YHbIX Tpybax Bepx
rasooTBOAALLErO CTBOIA CAeAYET pacrnosaraTb Bbllle 06pe3a HecyLero CTBO/1a HE MEHEE YEM Ha 2 M.

16.2.1.12 B ceiicmmnyeckmx paioHax c bannbHocTblo 7 U Bosiee, NCNO/b30BaHWE ra300TBOAALLMX CTBOJIOB M3
LUTYYHbIX MAaTePUanoB He AONyCcKaeTcs.
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16.2.2 MeTtannnyeckue rasooTsogsLime CTBO/bl

16.2.2.1 Knaccbl 1 MapKun yrnepoamncTbix U HU3KONETMPOBAHHbIX CTasIel A/ BCEX 3/1EMEHTOB ra3ooTBOAALINX
CTBOJIOB c/ieayeT HasHadaTb B cooTBeTcTBMM ¢ CIM 16.13330 Kak ANA KOHCTPYKUUM TpeTben rpynnbl. MprumeHeHne
[aHHbIX CTaNeln AoNyCcKaeTca Npu TeMnepaType Harpesa cTBosa Tpy6bl He Bbiwe 400 °C.

JonycKkaeTca yBennmumBaTb TO/ILWMHY CTEHOK Fra300TBOAALLMX CTBOJIOB B 3aMac Ha KOPPO3UOHHbIM U3HOC Ha 2 - 4
MM MO CPaBHEHWUIO C HeobXoAMMOWM TONWMHOM MO YC/AOBMAM MPOYHOCTM U YCTOMYMBOCTM, OCODEHHO B 30HE
OKYyTbIBaHWA, NogBepratoLeiica HanbonbLuen KoppPo3nu.

16.2.2.2 MuHMManbHaa TO/LMHA CTEHKM ra3oo0TBOAALLErO CTBO/MA A0/XHa COCTaBNATb He meHee 3 MM And
yrnepoamucton ctanm u 1,5 mm Ans Hepxasetollen cTanum 6e3 ydeta Npunycka Ha Kopposuio.

16.2.2.3 [HeneHne 060/104YKM ra300TBOAALLETO CTBOJIA Ha OTMNPABOYHbIE 3/1EMEHTbl U COOTBETCTBEHHO
YCTaHOB/NEeHNE KO/ZINYECTBA U BUAA MOHTaXXHbIX CTbIKOB onpeaenatoT B 3aBUCUMMOCTU OT TEXHO/IOTMN U3roTOB/1IEHUA,
cnocoba n cpeacTBa TPAHCNOPTUPOBAHMA U YCI0BUIN MOHTaXKa ra3ooTBOAALLEro CTBONA.

16.2.2.4 PeKOMeHAYOTCA C/ieAyoLne TUMNbl MOHTAXKHbIX COEANHEHUI CTabHbIX ra300TBOAALMX CTBOJIOB:
- CBapKa BCTbIK;

- CBapHOe coegMHeHWe Ha HaKnagKax;

- dnaHueBoe coeanHeHne Ha bonTax.

16.2.2.5 Mpn Mcnonb3oBaHMM KOPPO3MOHHOCTOMKUX W KAPOCTOMKMUX CTanen B rasooTBOAALMX CTBONAX
HEeobXxoAMMO WCKAYaTb MPAMOM KOHTAKT KOHCTPYKUMMA W AeTasneld M3 3TUX CTaner c anemeHTamu Tpybbl m3
YFNepoAUCTbIX UM HUSKONErMPOBAHHbIX CTasiel U3-33 3/1EKTPOXUMUYECKON KOPPO3UU HECYLLIMX KOHCTPYKLMNA.

16.2.2.6 Na3ooTBOAALLME CTBOJIbI U3 a/IFOMUHUA U €T0 CMJIABOB MPUMEHAIOT NPU TeMMepaTypax OTBOAUMbIX ra30B
80 °C - 100 °C. Mpwu 6onblWMX TemMepaTypax MCNO/Ib30OBaHNE a/lOMUHUA U €ro CrJIaBOB HE PeKoOMeHAyeTca, T.K.
3HAYUTE/IbHO CHUXKAKOTCA ero NPOYHOCTHbIEe cBOMCTBA. [pM 3TOM ciesyeT He A0NYyCKaTb B KOHCTPYKLMAX KOHTAKTOB
ANIOMMHUA CO CTa/IblO B CBA3M CO 3HAUYNTENIbHOM KOPPO3MEN aIlOMUHUNA B 30HE KOHTAKTOB MeXKAy HUMMU.

16.2.2.7 TUTaH 1 ero cnaasbl He CTOMKW B NN1aBUKOBOW KMCNOTE U CYXOM XN10PE, NO3TOMY AaHHble BUAbI MeTanna
(cnnaBoB) pekomeHAyeTca MCNoAb30BaTb Npu Temnepatype He Bbiwe 350 °C. B NpOTMBONO/IOXKHOCTL aIlOMUHUIO
TUTAH NPU KOHTaKTE CO CTa/lbl0 HE KOPPOAMPYET, HO MPW 3TOM Cama CTajlb NOABEPraeTci KOPPO3NOHHOMY
paspyLIeHnto, Mo3ToMy TpebyeTca MCKAoUYaTb MPAMOMN KOHTAKT MeXay HUMU.

MpAMble KOHTaKTbl TUTaHa U ero CMniaBoB C YrAepoaAncToi U HU3KONETMPOBaAHHOW CTaNAMM CAeAyeT UCKNHYATb
B MPOEKTUPYEMbIX KOHCTPYKLMAX MU3-32 KOPPO3MOHHOIO Pa3pyLLEHMs CTaM.

16.2.2.8 He gonycKkaeTcs NpUMeHeHe BHYTPEHHUX ra300TBOAALLMX CTBOJIOB M3 HE3aLUMLLEHHOW YrAepoancTon
CTaNM ON1A 3KCNIyaTaummn B YCIOBUSAX BbICOKOW CTENeHW arpeccMBHOro BO3AENCTBMA NMPW HU3KMX TemnepaTtypax. B
YCNOBUAX HU3KOM WAWN CpefHEeN CTEeNeHM arpeccMBHOrO BO34ENCTBMA [OMYCKAeTCA MCMNOAb30BaHWME BHYTPEHHUX
NPUMNYCKOB B COOTBETCTBUM € Tabanuen 13.3.

16.2.2.9 B yc/0BMAX BbICOKOW CTEMEHM arpecCUBHOrO BO34ENCTBUA A0MYCKAaeTCa UCNONb30BaHME BHYTPEHHUX
rasooTBOAALMX CTBOJIOB M3 CM/IABOB C BbICOKMM COAEP*KAHUEM HUKens, TUTaHa, APYrux CTOMKUX MEeTaiIoB Uan
MCMONb30BaHME MNIAKMPOBAHHbBIX CTa/Iel C 3aLLMTHBIM MOKPbITUEM U3 BbllLeNepeyncieHHbIX MaTeprasnos.

16.2.2.10 [ns MeTan/MYyecKMx rasooTBOAALWMX CTBOJIOB CAeAyeT MNpeaycMaTpuBaTb HapYMKHYH TenjoByto
nsonaumio. KoHCTpyKLMSA M301ALMN [0/KHA MO3BOJIATL NOAAEPKMBATL TeMMepaTypy BHYTPEHHel NoBEepXHOCTU
CTBOJIOB, C KOTOPOW COMPUKacatloTcA OTXOAALLME rasbl, Bbille TemrnepaTypbl TOYKM POChI Fa30B, a TakKe obecneynsaTtb
B 30HaX, r4e BO3MOXEH A0CTyN II0AEeN K CTBOaM, TeMnepaTypy Ha Hapy*KHOM MOBEPXHOCTU TEMNIOU30NALLUN He Bbille
60 °C.

CnepyeT yuuTbiBaTb, 4To Atoban Tennousonauma He bygeT 3GDEKTUBHOW, ecan TemnepaTypa OTXOAALMX
ZAbIMOBbIX ra30B PaBHA MW MeHee TeMnepaTypbl KNCNOTHOW TOYKM POChI.
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CnefyeT NPUHUMATL pacyeTHoe 3HaYeHne TemnepaTypbl KUC/IOTHOW TOYKKM POChI Kak TEOPETUYECKOe 3HaUYEeHME,
BbIYMC/NEHHOE C Y4ETOM COAEPKaHNA cepbl M N36bITOYHOrO BO3AyXa 4/1A ropeHus, yseamdyeHHoe Ha 10 °C.

Echrv ana onpegeneHusa TeopeTMYECKOM TemnepaTypbl KUCAOTHOW TOYKM POCbl OTPabOTaHHOro rasa
HeAOCTaTOYHO AAHHbIX, AOMYCKAeTCAs NMPUHUMATbL Ceaylolme 3HaYeHUss MUHMMANbHOW TemnepaTypbl MeTanna, ¢
KOTOPbIM CONPUKACAOTCA OTXOAALLME rasbl:

- 175 °C - ecnu roployee BellLecTBO npeacTasafeT coboit HedTb 1 (MAN) ra3 ¢ MaccoBOW KOHLIEHTPaLMEN cepbl
6onee 0,5%;

- 135 °C - ecnm roptoyee BELLECTBO NPeACTaBAseT COOOM yronb C MacCOBOWM KOHLLEHTpauuel cepbl 6onee 0,5%;
- 100 °C - ecnn maccoBasa KOHLLEHTpaLMsA cepbl B roptoyem Belectse meHee 0,5%.
16.2.3 lasoorBoaALLME CTBO/Ibl U3 NOJIMMEPHDBIX KOMMNO3UTOB

16.2.3.1 B KauyecTBe OCHOBbI A/1A ra300TBOAALLMX CTBOJOB U3 NONNMMEPHbIX KOMMNO3UTOB, MPUMEHAIOT B
OCHOBHOM CTEK/ZIOKOMIMO3UTbI, 3allUTHblIE C/IOU KOTOPbIX MOTYT BbIMOJHATCA TaKXe W3 yriekomnosnta Waum
OPraHOKOMNO3uUTa.

16.2.3.2 Temnepatypa MpPUMEHEHUA Tra300TBOAAWMX CTBOJIOB M3 NOJAMMEPHbIX KOMMO3UTOB AO0/XKHA
cootseTcTBoBaTh CIM143.13330.

16.2.3.3 PacyeT rasooTBOAALMX CTBOMOB, Nogbop MaTepuanoB M Apyrue ykasaHusa MNpu NPOEeKTUPOBaHMMU
KOHCTPYKLMIA M3 MOIMMEPHbIX KOMMO3MTOB NpUBeAEeHbl B pasgene 14,

16.3 MoHOUTHbIE }Kene3o6eToHHble TPpyObl

16.3.1 Bbibop 3aWwmTbl MOHOJIUTHBIX ¥Kene306eTOoHHbIX TPy onpeaenstoT B 3aBUCMMOCTUM OT CAeAYHOLMX
napameTpoB:

- TeXHUKO-3KOHOMMYECKME NoKasaTenu;
- TemnepaTypa OTBOAMMbIX ra3os;

- Ha/IMuMe arpeccMBHOM cpeapl.

16.3.2 118 3aWmTbl HECYLLEro CTBO/1a MOHOJIUTHbIX Kene306eTOHHbIX TPYD peKoMeHayeTcA UCNo/ib30BaTh:

- pyTEPOBKY KEPAMMUUYECKMM NOJTHOTE/IbIM KUPNNYOM NJIACTUYECKOTO MPECCOBAHUA HAa LLeMEHTHO-TIMHAHOM UK
KMC/IOTOYNMOPHOM PacTBOpE;

- pyTEpPOBKY KUCNOTOYMOPHbIM KUPMMYOM Ha KUC/IOTOYNOPHOM PacTBope;

- pyTEPOBKY LWAMOTHbIM KMPNMUYOM Ha LLEMEHTHO-LWAMOTHO-TIMHAHOM PacTBOpPE;

- yTEpPOBKY M3 MOHO/IMTHOIO SIETKOIO TEM/ION30AALMOHHOrO 6EeTOHa;

- BHYTPEHHWI ra300TBOAALLNI CTBOSI;

- WHble BUAbI 3aLMTbI.

16.3.3 BbicOTy 3BEHbEB U TOJILMHY KUPNUYHOM GyTEPOBKM onpeaensaoT B cootTseTcTamm ¢ CM 43.13330.

MpYMbIKaHMe 3BeHbeB GpyTEPOBKM HEOBXOAMMO OCYLLECTBAATL C NEPENYCKOM HUMKHEro 3BeHa MO OTHOLLEHMIO K
BEPXHEMY C Y4eTOM BO3MOMKHOCTU cBoboaHOro "pocta ¢yTepoBKM". BepTUKaNbHbIM 33a30p MeXKAYy 3BEHbAMMU
byTEPOBKM 3aMONHAOT XPU30TUIOBLIM LIHYPOM NGO APYTMMU repMETUIUPYIOWMMIN MaTepmnanamn. Ceepxy 3a3op
MeXAyY 3BEHbAMM GYTEPOBKM NEPEKPBIBAIOT CIE3HMKOBLIMU NOACAaMM U3 GACOHHOM KEPAMMKUN UM KAPHU3AMMU.

16.3.4 [na BO3MOXKHOCTU TEeMNEepaTypHOro pacwmpeHua ¢GyTepoBKUM MO paguycy mexay ¢yTepoBKOW U
Kene3ob6eToHHbIM CTBOJIOM C/ieayeT npeaycMaTpMBaTh 3a30p WNMPUHOW He meHee 50 mm.
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[nA ymeHblUeHUA TeMnepaTypHOro nepenaaa no ToLWMHe CTBOIA U GYyTepOBKM 3a30p MOKET ObITb 3aN0/IHEH
TENN0BOM U30AALMEN U3 MUHEPANOBaTHbIX MAUT, AMATOMUTOBOIO KMPMNUYa, U3BECTKOBO-KPEMHE3EMMUCTLIX MANUT U
Apyrmx 3pPeKTUBHbIX TENI0U30NALMOHHbBIX MaTepuanos. MpM UCNONb30BaHMM B KAYeCcTBE M30AALUM CbINyYmnx
maTepuanos cneayet cobnogatb TpebosaHua 16.1.

TeI'IﬂOM30}1$ILI,I/IOHHbIﬁ martepnan AOO0JIXEeH BblAEPHKMNBATb MAKCMMAJ/IbHYHO MNPOEKTHYHO TemnepaTtypy,
arpeccmsHoe Bos,u,eﬁcnsme OTBOAUNMbIX Ta30B U ObITb 3alWMUWEHHbIM OT B/1alrun.

[na  npedoTeBpallleHMa  ocagKM  Temn/ioM30MALMOHHOrO  MmaTepuana  c/iedyeT  npedycmaTpuBaTtb
MPOTMBOOCAAO04HbIE MOACA B BUAE BbINYCKOB KMpnuya ¢yTepoBKW. [onyckaetca KpeniaeHue Tenaou3onaumoHHbIX
MAUT K }Kene3obeToHHOMY CTBOJY C MOMOLLLbIO aHKEPOB U APYrUX YAEPKUBAIOLLMX YCTPOUCTB.

16.3.5 ToAwmHy TenaoBon U30NSLUN ONPeLensatoT TeNJOTEXHUYECKMM pacyeTom, npu 3TOM HarpesB H6eToHa
CTBO/1a He Ao/keH npesbiwaTb 200 °C, 6eToHa dyHAameHTa - 250 °C.

[na obecneyeHnsa TPELMHOCTOMKOCTU KMPNUYHOM GYTEPOBKM TemMnepaTypHbIii nepenag no ee To/WMHE He
AonxeH npesbiwatb 80 °C.

16.3.6 KoHcTpykuma ¢yTepoBKM Tpyb C BEHTUAMPYEMbIM 3330pPOM AOJIKHA obecneymBaTb MPOMYCK
BEHTUIALMOHHOIO BO3AyXa NO BCEN BbICOTE TPYObI M BbIXOL €70 U3 BEHTUAMPYEMOTO 3330pa B BEPXHEN YacTu Tpybbl.

16.3.7 3BeHbA GYTEPOBKM YCTaHaBAMBAOT HaA Kene306eTOHHble KOHCO/M-BbICTYMbl, YCTPauMBaemble Ha
BHYTPEHHE NOBEPXHOCTU HECYLLErO Kene306eTOHHOro CTBONA. BbineT (BbICTYNaloLWLan YacTb) KOHCONN Ha3Ha4aloT B
3aBMCUMMOCTU OT TO/ILLMHBI GYTEPOBKM, TENNOU30ALUM U BO3LYLLIHOTO BEHTUIMPYEMOrO 33a30pa.

16.3.8 [1ns MOHOINTHBIX GYTEPOBOK c/ieayeT UCNONb30BaTb JIEFKNIA LLEMEHTHbI 6eToH ana cnaboarpeccmBHbIX
Cpes 1 NEerkuii CUIMKaTHbIN BETOH - AR cpefHearpPeccuBHbIX CPes CO CAeAYIOWMMM XapPaKTEPUCTUKAMM:

- MapKa no NAOTHOCTM He Bbiwe D1600;
- MapKa no BogoHenpoHuyaemoctn ot W8 no W10;
- KoadpduumeHT TennonposoaHocTu ot 0,46 ao 0,58 Bt/(m-°C);

Mpu TemnepaType ra3os Bbiwe 200 °C ana MOHONNUTHBIX GYyTEPOBOK A0MYCKAETCA UCMO/b30BaThb KapoCTOMKUue
6eToHbl ¢ MapKoW no naoTtHoctM oT D1100 go D1600 m cooTBETCTBYHOLLEro Knacca no npeaesibHO 40nycTMMOwn
TemnepaTtype NpMMeEHeHMS.

TONLWMHY MOHONUTHOM GYTEPOBKM ONPeAenAtoT TENI0TEXHUYECKMM PacyeTom, HO He meHee 120 mm.

16.3.9 ApmupoBaHME MOHONUTHLIX QYTEPOBOK OCYLLECTBAAKT OTAE/NbHbIMU  FOPU3OHTANbHBIMU W
BEPTUKANbHbIMK CcTepXHAMM B cooTBetctBum c CI 27.13330. [na apmmpoBaHMA AOMYCKAeTca WMCNosb30BaTb
KOMMO3MTHY0 apmaTypy no NOCT 31938.

16.3.10 OnA noBblWEeHUs TEMNJION30NMUPYIOLWMX CBOMCTB M YMEHbLUEHUA TEMMEPATYPHbIX YCUANI B HECyLLem
KenesobeToHHOM CTBOJIE AOMYCKAETCA MeXAYy MOHOIUTHOW GyTepoBKOM U »Kene306eTOHHbIM CTBOJIOM YCTPaMBaTb
NPOC/IONKY U3 }KECTKUX TENOMU30NALNOHHBIX U34EeNNN.

16.3.11 Ans 3awmtbl GyTEPOBKM Ha BEPXHEM cpe3de TPybbl YyCTaHAB/MBAKOT 3aWMUTHbIA KOANak W3 ANTbIX
YYTYHHbIX AeTanen.
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16.4 Kupnuysbie Tpy6bl

16.4.1 Ana KMPNUYHbIX TPY6 GyTEpPOBKY BbIMOAHAIOT U3 LUTYYHOM KMPMUUYHOM KNaZKM, KOTOPasA BbIMOAHAETCA
OTAe/IbHbIMM 3BEHbAMM MO BbICOTE C ONUPAHNEM Ha BHYTPEHHME BbICTYMbl KUPNNYHOW KNaAKW HECYLLLEro CTBOIA.

16.4.2 dyTepoBKa A0/KHA COOTBETCTBOBATL C/AeAYHOWMM TpeboBaHUAM:
- BbICOTY 3BEHbEB GYTEPOBKM M3 KMpnMya ciegyeT npuHumatb no CM 43.13330;

- Npu TemnepaTtype oTtBogMmbix rasos oT 100 °C go 250 °C mexagy ctBo/iom M yTepoBKOW crneayeT
npeaycmaTpmsaTtb BO3AYLWHbIM 3a30p 50 mm;

- Npu TemnepaTtype oTBOAMMbIX ra3oB Huxe 100 °C pyTepoBKa 40/13KHA ObiTb BbINMO/HEHA BMIOTHYIO K CTBO/Y U
ee cneayeT 3aWMLaTh c10em TopKpeT-6eToHa TonwmHom ot 25 Ao 30 mm;

- nNpu TemnepaTtype oOTBOAMMbIX rasoB oT 250 °C pgo 500 °C BmecTOo BO3AYLHOrO 3a3opa caeayer
npeaycmaTpmBaTb C/10M TENAOU3O0NALNN U3 MUHEPANOBATHBIX MUT;

- Npu Temnepatype Bbiwe 500 °C ¢yTepoBKY NpeaycMaTpmMBalOT M3 OFHEYNOPHOro KMpnuya ¢ u3onsaumen ms
neHoaAnaToMmUTOBOro Kmpnnda C NoayXeCtkMuMmn MUHepanoBaTHbIMU NAUTaMU UNU bes HUX, B COOTBETCTBUU C
pacuyeTom;

- B C/lyyae, eciiM Mo YCAOBMAM 3KcnayaTaumm Tpybbl MMeeTcs BO3MOMKHOCTb 06pPa3soBaHUA KUC/IOTHOMO
KOHAEeHcaTa Ha NOBEPXHOCTM QYTEPOBKM, B y3/1aX CONPAXKEHUA 3BeHbeB GpyTEPOBKM HEOBXOAMMO NpesycMaTpuBaThb
CNIe3HMKOBbIE MOfACa, C TemM YTOBbl MEepPeKpbiThb 3a30p Mexay GyTepoBKOW M CTBOJIOM U WUCKAOYUTbL BO3AENCTBUE
KOHAeHcaTa Ha NOBepPXHOCTb HeCyLwero cTeona Tpy6bbl.

16.4.3 Mpu noA3emMHOM MNOAKAOYEHMM Ta30X040B K Tpybe ¢yTepoBKy HEOBXOAMMO BbINOMAHATL BHYTPU
¥enesobeToHHoro pyHaameHTa.

16.5 C60pHbIe kene3ob6eToHHbIe Tpy6bl

Ana C60prIX KenesobeToHHbIX pr6 3alNTHAA CUCTEeMa O0/1*KHa COOTBETCTBOBATL CneAyoWmnm Tpe6OBaHMﬂMS

- nNpu TemnepaType OTBOAMMbIX rasoB Hwmke 250 °C wn cnaboarpeccuBHOM cpede ¢GyTepoBKY, Kak
npaBuio, He NpeaycMaTpMBaloT;

- Npu TemnepaTtype OTBOAMMbIX ra3oB Bbiwe 250 °C pekomeHAyeTca npeaycmatpuBatb ¢GyTepoBKY W3
LIAMOTHOTO JIEFKOBECHOTO KMPMMYa, ONUPAOLLYIOCA Ha OMOPHbIE CTO/IMKKU, NMPUBapPEeHHble K 3aKAa4HbIM AeTanam Ha
BHYTPEHHEN NOBEPXHOCTUN Lapr, an GyTepoBKY U3 NETKOro KapoCTOMKOro 6eToHa mapKu no naotHoctu ot D800 ao
D900. [nsa ymeHbLUeHMA TeMrnepaTypPHbIX HAaNpPsKeHU B CTEHKE HecyLlero *KenesobeToHHOro CTBosia AOMycKaeTcs
YCTPOMCTBO MeXKAay CTEHKOM 1 GpyTepoBKOM BO3AYLLIHOIO 3a30pa MU/IM NOAAT/IMBOM NPOKAAAKM U3 XPU30TUAA U APYIUX
AHaNOTMNYHbIX MaTepManos.

- NS 3aWMTbl OT KOHAEHCATa OTBOAMMbIX Fa30B BHYTPEHHIOK NMOBEPXHOCTb LLApr A0MYCKAETCA TOPKPETMPOBaTb
cnoem ToAWwmMHoW oT 25 fo 50 mm. CocTaB TopKpeT-6eToHa NoAbuMpatoT ¢ y4eTOM arpeccMBHOCTM M TeMnepaTypsl
OTBOAMMbIX ra30B U TEXHOIOMMM HaHEeCEHUS.

16.6 CTanbHble Tpy6bl

16.6.1 HeobxoanmocCTb NnpMMeHeHUsA 1 BbIbop TUNa GyTEPOBKU A1 CTa/IbHbIX TPYO onpeaensoT B 3aBUCUMOCTU:
- OT TEXHMKO-3KOHOMMYECKMX NOKa3aTenen;
- TemnepaTtypbl OTBOAMMbIX Fa30B;

- arpeccMBHOCTU OTBOAUMbIX Fa30B.
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16.6.2 3aLWMTHYIO CUCTEMY B CTa/IbHbIX TPybax cieayeT npeaycMaTpmnBaTb MO O4HOMY U3 CeAYIOLLMX BAPUAHTOB:

- MOHOINTHaA 6eToHHasA ¢yTepoBKa, HaHOCKManA onanyboYHbIM CNOCOBOM WU METOAOM TOPKPETUPOBAHMSA Ha
BHYTPEHHIOIO MOBEPXHOCTb HECYLLEro CTBON3;

- XUMMUYECKN CTONKME NOKPbITUA, HAHOCUMbIE HaMNblIIEHNUEM C MOMOLLbIO WNnatena nam KUCTu.

Ona 3awmMTbl Hecywero CcTBo/ia AOMyCKaeTcsd WCMNO/b30BaTb BHYTPEHHWI Tra300TBOAALMM CTBOA C
06CNYKMBAEMbIM UM HEOBCYKMBAEMbIM MPOCTPAHCTBOM MEXKAY HUM U HapyKHbIM HECYLLMM CTBOJIOM.

JonycKkaetca pasmelleHne B npegenax OLHOMO HeCyLero CTBOJIa HECKOJIbKMX ra300TBOAALLMX CTBOJIOB,
BbIMOJ/IHAEMbIX U3 METaN/1a NN NOJIMMEPHBIX KOMMNO3UTOB.

16.6.3 MoHonuTHasa ¢yTepoBKa M3 ferkoro 6eToHa [0/KHA MMETb MUHUMA/bHYO OBbeMHYIO MapKy Mo
NAo0THOCTM He 6osiee D1000 1 mapKy no BogoHenpoHuuaemoctn ot W8 go W10. dytepoBKy AonycKaeTca yKnaabiBaTb
B onanybky nNo BHyTpeHHel CTOpOHe CTBOMA WM HAaHOCUTb METOLOM TOPKPETUPOBaHMA. TONALMHY MOHOUTHOM
byTepoBKM onpeaenatoT No TeNn10TeEXHUYECKOMY pacyeTy, HO He meHee 50 mm.

16.6.4 Mpwu TonwmHe ¢pyTepoBKM oT 50 A0 65 MM ee cieayeT apMMPOBaTh 3/IEKTPOCBAPHOM NPOBOIOYHOMN CETKOM
C pazamepom s4erkn 50 x 50 MM M3 NPOBONOKM MUHUMANbHbIM gnameTpom 2 mm uamn 100 x 100 mm 13 NPOBONIOKHK
MUHUMaAIbHbIM AMameTpom 3 mm. CeTKy pacnosiaratoT Ha paccToaHMM 20 MM OT MOBEPXHOCTU CTaIbHOM 060/1I04KN U
3aKpennsaT K 060/104Ke C MOMOLLbIO CTa/IbHbIX WNKWAEK, MPUBAPEHHDbIX C MHTEPBaIOM 450 MmMm.

16.6.5 ®ytepoBKy TONWMHOM 6onee 65 mMm apmupytoT V-06pasHbIMUM CTaZbHbIMW aHKepamMu, KoTopble
npuBapuBaloT K 060/104Ke B MPOM3BO/ILHOM NOPALKE C MUHUMA/IbHBIM KOJIMYECTBOM 16 WT. Ha 1 M2,

16.6.6 [1n5 3aLWMTbl PYTEPOBKM OT BO3AENCTBMA OKPYXKatoLLEen cpeabl He0H6X0AMMO NpeayCcMaTPMBaTh YCTaHOBKY
B BEPXHEM YacTh GyTepOBKM YCTOMUMBOTO K KOPPO3UKN METANIMYECKOTO KOINaKa.

16.6.7 Ana MOHONUTHbIX GYTEPOBOK CaeayeT MCNoNb30BaTb 6eToHbl No 16.3.8.

16.6.8 lpu Temnepatype OTBOAMMbIX ra3oB Bbiwe 200 °C AnA MOHO/UTHbIX GYTEPOBOK AOMycKaetca
MCNO/1b30BaTh KAapOCTOMKMe BEeTOHbl C MapKoi no naoTHocTn ot D1100 go D1600 1 coOTBETCTBYHOLLErO Kaacca no
npeaenbHO AOMNYCTUMOM TeMnepaType NPUMEeHeHNA.

16.6.9 ApmupoBaHME MOHOAUTHbLIX GYTEPOBOK OCYLLECTBAAIOT OTAE/bHbIMM  TOPU3OHTANbHLIMU U
BEpPTUKaNbHbIMU CTEPKHAMMK B cooTBeTcTBMM ¢ CIM 27.13330.

Mpw cooTBeTCTBYHOLWEM 06OCHOBAHMM A0MNYCKAETCA MCMNO/1b30BaTb KOMMNO3UTHYIO apmaTypy no FOCT 31938.

16.6.10 AnA noBbileHUA TEeNJOMU30ANPYIOLLUX CBOMCTB M YMEHbLUEHMA TeMMNePaTypPHbIX YCUIUIA B Hecyllem
CTa/IbHOM CTBOJIE AOMYCKAETCA MEXAY MOHOJUTHOM GYyTepOBKOMN U CTasibHbIM CTBO/IOM YCTPaMBaTbh MPOC/IOMKY U3
YECTKMX TeMn0M301AUMOHHbIX U34eNNA.

17 Ocob6eHHOCTN NPOEKTUPOBaHUA TPYD B ceiicMUUeCcKuX paiioHax

17.1 MNpun NpoeKTUpoBaHNK TPYD, PaCnOJIOKEHHbIX B CEUCMUYECKUX PaliOHaX, MHTEHCUBHOCTb CEMCMUYECKNX
BO34EeNCTBMI c/ieayeT NPMHUMATb Ha OCHOBE KapT 06LEero ceMCMnMYeckoro panoHMpoBaHus Tepputopumn Poccuiickoi
Pepepaunnm no CM 14.13330.

Bbibop KapTbl (A unu B) yKasbiBaloT B 3aA4aHUM Ha NpoeKkTupoBaHue. Ana Tpyb BbicoTon 6onee 100 m 1 Tpyo,
pPacnonoXeHHbIX Ha OObEKTax MOBbIWEHHON OTBETCTBEHHOCTM, NpuBeaeHHbIXx B CM 14.13330.2014 (Tabnuua 3,
nosvuma 1), ANA YTOYHEHUA CEMNCMMYHOCTM pailoHa CTPOMTENbCTBA CAeAyeT AOMNONHUTENbHO MPOBOAUTL
CNeunanmn3npoBaHHbIe CEMCMONOTMYECKME U CEMCMOTEKTOHMYECKMNE UCCNEA0BAHMS.

17.2 PacueTHyto CEeMNCMMYHOCTD naowaan CTponTenbCTtBa HEO6XOAMMO YCTaHaB/MBaTb MO pe3y/ibTaTaM
CENCMMYECKOTO MMKpOpaVIOHMDOBaHMﬂ, BbIMO/IHAEMOTO B COCTaBE UHXKEHEPHO-TEON10TNYECKUX N3bICKaHUN.

17.3 He pgonycKaeTtcs NpoOeKTUPOBAHUE KMPMUYHbIX, aPMOKUPINYHBIX U COOPHbIX Kene30b6eToHHbIX TPYD npwm
pacyeTHOW CeMCMMUYHOCTM MJIOLLAAKM CTPOUTENBLCTBA 7 6anN0B U Bbiwwe. Kene306eToHHbIE MOHO/IUTHbIE U CTajlbHble
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Tpybbl, a Takke Tpybbl B BMAE Fa300TBOAALLMX CTBOMOB C HECyWwMmM BalwHAMMK, OOMNYCKAeTca BO3BOAUTL NpU
pacyeTHOM CEMCMUYHOCTM A0 9 6aNN0B BKAOUYNTENLHO. [pX pacyeTHOM CEMCMUYHOCTM MJIOLLAAKM CTPOUTENLCTBA He
6onee 7 6annoB AnA CTasbHbIX HePYTEPOBaAHHbIX TPYD M CTasibHbIX Hecywmx 6alieH BbicoToM A0 100 m BKAKOUYUTENIbHO
N He 6onee 6 6annoB-Aana BCEX OCTaJibHbIX TUMNOB TPYyb, CeMCMMYECKMEe HarpyskuM MNpu UX MPOEKTUPOBaHUK
[OMNYCKaeTCA He yYnUTbIBaTb.

17.4 Harpy3ku u KosppuLMeHTbl CoYeTaHMI Harpysok Npu pacyete Ha celcmuyeckne (ocobble) Harpysku
npUHMMAOT no Tabauue 6.1.

17.5 PacueT Ha celCmMMYecKMe Harpy3Ku, COOTBETCTBYIOLME YPOBHIO NPOEKTHOro 3emneTtpaceHusa (M3), cnegyet
BbINOJIHATL A/NA Bcex Tpyb B COOTBETCTBMM C HACTOALLMM CBOAOM MpaBw. PacyeT Ha celcMMYECKMe Harpysku,
COOTBETCTBYIOLIME YPOBHIO MaKCMManAbHOrO pacyeTHoro semnetpsceHua (MM3), cneayeT BbINOAHATL ANsA Tpyb
BbicoTon 60n1ee 100 m 1 ana Tpy6, pacnonoKeHHbIX Ha 06beKTax NoBbIWEHHON OTBETCTBEHHOCTU, NpMBeaeHHbIX B Cll
14.13330.2014 (Tabauua 3, nosuums 1).

17.6 PacyeT Tpyb Ha celicMMYecKmne Harpysku, COOTBETCTBYoLWMe KakK 13, Tak u MP3, gonycKaerca BbINO/HATb C
NCNO/Ib30BaHMEM KOHCO/IbHOW pPacyeTHON AMHaMMYecko moaenu. Mpu sTom cTBOJT TPYObl MOAEINPYETCA CTEPHKHEM
C COCpPefloTOYEHHbIMW Maccamm B N Y3/10BblX TOUYKax (pMcyHOK 17.1) c yueTom He meHee Tpex Gopm COBCTBEHHbIX
KonebaHui, ecnm nepuog nepsoin HM3Wen Gopmbl COBCTBEHHbIX KonebaHnin T; > 0,4 ¢ U C y4ETOM TONIbKO NEepBOW
dopmbl, ecnn T1 <=0,4 c.

PucyHok 17.1 - KOHCONbHaA pacyeTHasa AMHaMUYEeCcKaa moaenb
cTBOMA TPYbbI NpU pacyeTe Ha ceMCMUYECKMe BO3AENCTBUA

PacueTbl, cootBeTcTBytOWwMe ypoBHO MP3, cnegyer BbinonaHATe no CM 14.13330, ¢ npumeHeHuem
WHCTPYMEHTAIbHbIX MW CUHTE3UPOBAHHbIX aKCeeporpamm.

PacueTHylo cecMUYecKyto HarpysKky Si Ana i-on popmbl COBCTBEHHbBIX KONEbaHUN, MPUNOXKEHHYIO B Y3/10BOM
TOYKE k KOHCOJIbHOWM PacYyeTHOM ANHAMUYECKO Moaenin onpeaenstoT no popmyne

Si = LOKKim ABm, , (21)

roe Ko - KoadPUUMEHT, yuuTbiBalOWMIA HasHavyeHue Tpybbl M ee OTBETCTBEHHOCTb, NPUHMMAEMbIN B
cootBeTcTBum ¢ CI 14.13330;
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K1 - KO3GOUUMEHT, YUUTLIBAIOWNIA LOMNYCKaeMble NOBpeXKAeHUs Tpybbl U NpuHMMaemblii pasHbiM 0,25 ans
MOHOJIUTHBIX »Ke/1e306eTOHHbIX TPY6 M paBHbIM 0,22 418 CTaNbHbIX TPYO U HECYLWMX peLleTYaTbixX balleH;

My - Macca y4acTKa cTBoJ1a Tpybbl, OTHECEHHAA K TOUKe k 0Cx CTBOMA W onpeaensemas ¢ ydueTom KoadpuumeHTos
COYETaHMUI Harpysok, NpUHMMaemblx Nno Tabauue 6.1;

A - 3HaYeHMe YCKOPEeHMA B YPOBHE OCHOBaHMA TPYbbl, MpUHMMaemoe pasHbim 1,0; 2,0; 4,0 m/c? npn pacueTHol
celicMnyHocTK 7, 8, 9 6aNN0B COOTBETCTBEHHO;

Bi - KO3pPULMEHT ANHAMUYHOCTU, COOTBETCTBYIOLUI i-HON Ppopme COBCTBEHHbIX KOIEBAHMIN N BbIYNCISEMbIN
no CN 14.13330;

Nik - kKoaddpurumeHT, BbluMCAAEMBIN NO popmyne

_ Yik Z?:l m;y;

n 2 ’ (22)
Zj=1mjyii

roe yic, yij - ropu3oHTaNibHblEe NepemeleHnA OCh CTBO1a pr6bl npu cobcTBEHHDbIX KONlebaHMAX No i-oi d)opme B
TOYKaX, rae npunnoxeHbl CocpegoTo4eHHblIE MaCCbl B COOTBETCTBUN C PUCYHKOM 17.1.

Mik

Mpwn pacyeTHON CEMCMUYHOCTU MAOLLALAKN CTPOUTENLCTBA 8 6ANNO0B U Bbllle, NOBbILUEHHON TONbKO B CBA3MU C
Ha/IMYMEM TPYHTOB, NO ceMcmmyeckmm ceoncTeam oTHocumbix no CIM 14.13330 K kateropuam Il nam IV, 3HaveHun Sk,
BblUMCNEHHbIE MO dopmyne (21), AONOAHUTENBHO YMHOXAOT Ha KoadduumeHT 0,7, yunTbIBAOWMNIN HENUHENHOE
aedopmmpoBaHme rpyHTOB.

17.7 PacuyeTHble 3HAYEHUs M3rnbaloWMX MOMEHTOB, NOMEPEYHbIX CUA, NMEPEMELLEHUA U Apyr1e NapameTpbl
HanpAXeHHO-4ePpOPMUPOBAHHOMO COCTOAHMUSA Xp, BbI3BaHHbIE CEMCMUYECKMMM HArpy3Kamu, BbIMMCAAIOT No popmyne

X, = \/Zirilxiz ,(23)

rae Xi - 3HauyeHMe COOTBETCTBYIOLLErO NapameTpa Ans i-HoW Gopmbl KonebaHnii;
m - KOIMYECTBO YYUTbIBAEMBIX B pacyeTe popm KonebaHui.

17.8 MNpun pacyeTax HeCyLMX KOHCTPYKUMIKA Tpybbl HA MPOYHOCTb PACcCYeTHble COMPOTUBAEHWUSA MaTepuasnos
NOMMMO KO3DULMEHTOB YCNOBUIA PaboTbl, MPUHMMAEMbIX B COOTBETCTBUM C F1aBOWN 7, ONOJHUTENIBHO YMHOMXAlOT
Ha KO3 DUUMNEHT ycnoBuit paboTbl NPU CEMCMUYECKUX BO3AEUCTBUAX My, PaBHbIN 1,3 ANA CTaNbHbIX KOHCTPYKUMIA U
paBHbIi 1,2 - onA 6eTOHA M apMaTypbl Kenes3obeTOHHbIX KOHCTPYKUMi. [pu pacyeTe CBapHbIX COeAMHEHUM
NPUHUMAIOT M = 1, @ AN BONTOBBIX U 3aKNENOYHbIX COeAMHEHNN My = 1,1. B cnyyae skcnayaTauum KOHCTPYKLUIA NpK
pacyeTHON TemnepaType OKpyKatllen cpedbl HUKe mMmuHyc 40 °C, KoapdMUUEHT ycnoBuin paboTtbl my ANA 3TUX
KOHCTPYKLMIN NPUHUMALOT pasHbim 0,9.

17.9 MNpu NPOEKTUPOBAHUM KeNe3006eTOHHbIX CTBOOB M dyHAAMEHTOB TPyO AN CeMCMUMYECKMX PalioHOB
HeobxogMmo cobntoaaTb AONONHUTE/bHbIE TpeboBaHMA K UX apmMMpoBaHMio B cootBeTcTBumn ¢ CM 14.13330 n CN

43.13330.

17.10 PacueT 1 NpoeKkTMpoBaHMe cBalHbIX GyHAAMEHTOB cneayeT BbINOHATL B cooTBeTcTBMM ¢ CIM 24.13330.
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18 CeeTodOpHDbIE NNOLLAAKHU, CBETOOTPAXKAEHUE, MOJIHME3ALUTA, XOA,0BbIe IECTHULbI

18.1 Ha Tpybax cnegyeT npeaycmaTpuBaTb XOA4O0Bble NECTHULbI, CBETOGOPHble NAOWAAKM M NIOLWALKM
(bankoHbl) 06CAYKMBAHWUA, MONHME3ALLMUTY, MAPKMPOBOYHYIO OKPAaCKy M CBETOBOE OrpakAeHue. [Ns KOHTPOAS
TEMMepaTypbl, COCTaBa M APYIr1X XapaKTEPUCTUK OTBOAMMbIX ra30B B COOTBETCTBUM C 3aJaHMEM 3aKa3uMKa Ha Tpybax
YCTaHaB/IMBaAOT KOHTPO/IbHO-U3MepuTebHble Npubopbl (KUM) u apyryto nsmeputenbHyo annapaTypy.

18.2 PacyeT MeTa/I/IOKOHCTPYKLUMIA NAOWAA0K, 6aNIKOHOB U NEeCTHUL, C/iIeAyeT BbINOJIHATL B cooTBeTcTBMM ¢ CI1
16.13330, npu aTom:

- NoNe3Has HopMaTUBHas Harpy3Kka Ha N1oWaaKku u 6ankoHbl pasHa 3,0 KH/m?;

- KOaddUUMEHT NeperpysKkn aas cobCcTBEHHOro Beca paseH 1,1, aAns nonesHomn Harpysku - 1,4 gna v BpeMeHHOM
Harpysku - 1,2;

- cocpeaoToYeHHaa HOpMaTUBHAsA HarpysKa Ha KpPOHLWTEMHble MOWAaAKM OT MOHTAXKHbIX NpuMcnocobneHni
pasHa 5 KH;

- TOpPU30HTaIbHAA HOPMATUBHAA Harpy3Kka Ha NOPyYHU Nepun orpaxkaeHuna pasHa 0,3 KH.

NHpopmauma O NPOEKTUPOBAHUN METaNNIMYECKMX KOHCTPYKLMIA, YCTaHaBAMBAEMbIX Ha KUMPNUYHbIX Tpybax,
npueeaeHa B [4] (cepusa 3.907.2-12).

18.3 HebxoAMMOCTb HanUuMA, pacnosoxKeHne cBeToPpopPHbIX MNAOLLAAO0K MO BbICOTE U UX KOANYECTBO caeayeT
NPUHMMATbL B COOTBETCTBMM C [1] M 3agaHMEeM Ha NPOEKTUpPOBaHME, B KOTOPOM MOTryT ObiTb YyKasaHbl ocobble
TpeboBaHUA 3aKa34mMKa.

MNnowankn gna O6CI1Y)-KVIBaHMF| n CBeTOCI)OprIe naowaakun A0/1KHbI 6bITb YCTaHOB/1€HbI, NPU HeO6XO[],MMOCTM,
Ha COOTBETCTBYHOLWMNX YPOBHAX, B TOM 4nNCsie ONA obecneyeHusn A0CTyna K 3arpaguTtesibHbiM OrHAM CBETOOrpa*KaeHua,
an6opaN\ KWUT, monHnenpmemHmnKam MoaHUe3aWwnTbl U gaa y,D,O6CTBa nposeaeHNA peMOHTHBIX U MOHTAaXHbIX pa60T
nT.N.

MaowanKku AoMKHbl UMETb:

- OrpaXkgeHus BbICOTOM He meHee 1,1 M c NPOMEKYTOUYHOWN NepeKknaanHoli (ogHoM nan asyms);
- HaZleXKHoe KpenaeHue K 060/104Ke TpyObl;

- LWUWMPUHY He meHee 825 mm.

CseTohopHbIe NAOWAAKN A0MKHbI pacnoiaraTbCca BOKPYT TPY6bl TaKMM 06pa3om, YToBbI MMeniacb BO3MOXHOCTb
[N YCTAHOBKM U OBCNY}KMBAHUA OrHEM CBETOOrpaXAeHWs, yCTaHaBAMBAaEMbIX BOKPYr TPybbl HE MeHee Yem B Tpex
MecTax no nepmmeTpy naoLLaaKu.

MnaowaaKku ana obcayxusaHus, goctyna K npubopam KUM u naowaaxkm ana otabixa (6ankoHbl) npy nogbeme
MO XOA4OBOW NecTHMLE AONXKHbl MMEeTb rabapuTbl, NO3BOAAIOLLME PA3MECTUTb XOAO0BYHO NEeCTHULY, MecTo Ans
ob6cnyKmBaHua npubopos KNM, mecto ans oTabixa U T.0.

Maowaaky Ha Hecylwmx bawHax (Kapkacax) Tpyb, a Takke TeXHONOrMYyeckue M/IOoWAAKM B MeXTpybHOM
MPOCTPaAHCTBE CaMOHecyWwux Tpyb C rasooTBOAALLMMKM CTBOJSIAMM NPU TemnepaType Ha Hapy»KHON NOBEPXHOCTU
ra3sooTBOAALMX CTBONOB Bbiwe 60 °C A0MKHbI MMETb OrparkAeHua BbICOTON He meHee 1,1 M BOKPYr rasooTBOAALLMX
CTBO/IOB A/151 3aWWMThl MEPCOHANA OT TEPMUYECKUX TPABM.

18.4 na noabema Ha Tpyby cnesyeT npenycMaTpMBaTh XO40BbIe IECTHULbI, KOTOPbIE A0KHbI 6bITb MOCTOAHHO
3aKpensieHbl Ha CTBOJIE MM HecylleM KapKace Tpybbl M BbINOJIHEHbI, KaK MPaBWIO, BEPTUKA/bHbIMW, B BUAE
HenpepbIBHOM MHUKN, C MPOMENKYTOYHbIMM NIOWAAKAMKU A1A OBCNYKMBAHUA AN OTAbIXA UM B BUAE OTAE/bHbIX
3BEHbEB CO CMELLEHMEM OCEWM HA NIOWAAKaX OTAbIXa.

B cnyyae YCTDOVICTBa HenpeprBHoﬁ BepTMKaﬂbHOVI NnecTHnubl, B ypoBHE NAOWaA0K B MeCTe Npoxoaa necCTtHnubl
YCTaHaB/INBAKOT IKOKU C OTKUAHbIMU KPbILWWKaMU.
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JNlecTHUUbI cnefyeT OCHAWATh CTALMOHAPHBIM OFPaXKAEHUEM WU CNeuManbHbIMU NpUcnocobaeHnamu gns
npefoxpaHeHUs OT nageHus (Tpocamu), K KOTOPbIM BO BPemMs MoAbemMa NepcoHan MOXKET MNpUCTernBaTbcs
CTPaxXOBOYHbIMM NOSCAMM CO CMeLManbHbIMU 3aXBaTaMm.

NlecTHnubl Ha pr6ax pekomeHayeTCA YCTaHaB/IMBATb, HA4MHAA C BbICOTbI 2,5moT YPOBHA 3eM/IN.

18.5 CTyneHu Ha NecTHULLE [O/XKHbI ObITb PAaBHOMEPHO pacnpeesieHbl No BCeN BbICOTE, C PACCTOAHUEM MEXKAY
ueHTpamm ot 225 ao 300 mm. CTyrneHu crieayeT U3roTaBamMBaTh U3 KPYI/ION CTa/IM AMAMETPOM He meHee 20 mm.

18.6 [lyroBoe orpaxkaeHue BepTMKabHbIX JIECTHUL, CNeayeT BbINOAHATb, HAYMHAA C BbICOTbl HE MeHee 3 M OT
YPOBHSA 3emnun. [yrv cneayeT pacrnonaratb Ha PacCcToAHUM No BbicoTe He bonee 0,8 M o4Ha OT APYrOM U COEAUHATL He
MeHee YeM TpemaA NPoA0/IbHbIMU NOJI0CaMU. PaccToaHMe OT NeCTHULLbI A0 AYyrY A0MXKHO cocTanAaTb oT 0,7 o 0,8 m
npu paguyce ayrn ot 0,35 o 0,4 m.

18.7 NNecTHULbI A0MKHbI 6bITb 060PYA0BaHbI N/IOWAAKAMM AN NPUCIOCOBNEHUAMMN AN1A OTAbIXA HE peXe Yem
yepes Kaxaple 12 m no BbicoTe.

18.8 [lonyckaeTca OTKpbITas NECTHMLA CO CreLunanbHon cuctemoi 6e30nacHoCTV Npu nogbeme.

18.9 HemeTannuyeckue Tpybbl 1 HEMETANIMYECKME Fa300TBOAALLME CTBOJIbI, @ TaKXKe MeTalZIndeckne Tpybbl 1
rasooTBOAsALLME CTBOJIbl C HAPYKHOM TEM/IOBOM M30ALMEN A0/IKHbI UMETb CUCTEMY MOTHUE3ALLUTbI, COCTOSALLYIO U3
MOJIHUENPUEMHUKOB, ABYX TOKOOTBOAOB (OCHOBHOrO M Ay6AMpPYIOLLEro) M 3a3eMAAloWero KoHTypa. B Kayectse
AybnnpylolLero TOKOOTBOA4a MOXKET MCMNO/1b30BaTbCA XO40Bas JI€CTHULA, 3/1eMEHTbl KOTOPOW AOJIKHbl HaAeXHOo
COeAMHATLCA B €ANHYIO SNEKTPUYECKYIO Lenb.

MeTannnyeckune Tpybbl M MeTananyeckme ra3ooTBoaaline CTBO/bl 6€3 HapyKHOM TeNI0BOM U30ALMMN, A TaKKe
Hecywme 6GaWHM MOryT He MMETb YKa3aHHOM CUCTEMbl MOJIHME3AWMTbl, HO AOJ/KHbI MMETb HenpepbiBHYHO
3N1EKTPONPOBOAALLYIO Lienb B MecTax ¢paaHLEBbIX COEAUHEHUN U 3a3emieHune. JaHHble CBefeHUA npuBeaeHbl B [4].
ConpoTuBAEHME 3a3eMAAIOLLENO KOHTYPa A0/KHO ObiTb He 6onee 50 Om.

18.10 BepxHue OrHM CBETOBOrO OrpakAeHus cnedyeT yCcTaHaB/MBaTb Ha BEpPXHEW cBETOPOPHOWN M/oLLaAKe
Tpybbl TakMm obpasom, 4Tobbl cam $oHapb pacnonaranca Ha pacctoaHum ot 1,5 o 3,0 m HUKe obpesa Tpybbl. B
cny4Yyae HeobXoAMMOCTU YCTPOMCTBA CBETOOrParKAeHNA Ha HECKO/IbKMX YPOBHSAX MO BbiCOTe TPYy6Obl, OCTaNbHble OrHU
CBETOOrpPaXAeHNA YCTAaHABAMBAIOT Ha HUXKEPACNONOXKEHHbIX NAOLWAAKaX.

18.11 Ha BepxHem sipyce CBETOBOro OrpaxaeHusa Tpyb cneayeT ycTaHaB/IMBaTbL CABOEHHbIE OTHM KPacHOTO LiBETa
(ocHOBHOM 1 pe3epBHbI). Ha ocTaNbHbIX ApYcax CBETOOTPaXKAEHUA Ha HUXKEPaCnoNOXKEHHbIX NAOWaAKaxX cneayer
yCTaHaB/IMBaTb N0 OIHOMY OTHIO (NPU HEOBXOAMMOCTM ABa) B KaXKA0M TOUKeE.

Orum CBeToOorpaaeHnAa yCtaHaB/IMBaAOT Ha nNoWwagKax pr6 B HECKOJIbKMUX MECTax B MJ1aHE TaKUM 06pa30M,
yTObbI C Ka)K,D,OVI TOYKM NOANETa NETATE/IbHbLIX annapaTos 6b110 BUOHO HE meHee ABYX OrHeln.

18.12 SneKTpoCcHabKeHMe CUCTEMbI CBETOBOTO OFpaKAeHMA LOMKHO OCYLLECTBAATLCA OT ABYX HE3aBMCUMMbIX
NCTOYHMKOB MUTAHMA, KaK 3HepronoTpebumTenei no nepBon KaTeropmm HaZeKHOCTU MO 3/1IEKTPOCHABKEHMIO.
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MpunokeHue A

PACYET BETPOBOW HATPY3KU NPU 30HA/IbHOM AENUCTBUWN BETPA
PacyeT BeTPOBO HarpysKku C y4eTOM 30Ha/IbHOTO eCTBMA BETPa BbINONHAIOT AN1A HalleH, MMeloLLMX NepeNombl
B noAcax. pu pacyeTe packoCOB M PacNoOPOK TakMxX BallieH YacTb Harpy3Ku, JIEXKaLLYIO BbILe UK HUMXKE TOUKM CX0Aa

noscoB (pucyHoK A.1), monycKkaeTca NPUHMMATb C NOHUMKAOLWMM KO3IPPUUMEHTOM X B 3aBUCUMOCTM OT TOrO, KaKoW
cnyyan byaet Aasatb HanbonbLIMeE YCUIMA B PAaCKOCaX U pacrnopKax.

a) 0) B) r)
Oj/\ —= =
A
/ \ Q
[\ W, i)

a - yCNoBHas cxema BallHK ¢ ToUKon cxoaa nosacos O;

6 - pacyeTHas antopa BETPOBOW Harpy3KM Ha ballHIo; B - anopa
BETPOBOW Harpy3kun Ha BaLIHo C y4eTOM YMEHbLLEHMA BETPOBOW
HarpysKu Ha y4yacTKe Bbllle CX04a NOSICOB; I - 3Mtopa BETPOBOW
Harpysku Ha BaLLHIO C y4ETOM YMEHbLUEHWA BETPOBOM HarpysKu
Ha y4acTKe HUXKe cxoZa NoAcoB

PucyHok A.1 - Cxema yMeHbLUEHNA BETPOBOM
HarpysKku npu 30Ha/ibHOM 4elCTBUM BeTpa

BeTpoByto HarpysKy Ha y4acTKax 30Ha/IbHOTO AENUCTBUA BETPA Wioc BbIYMCAAIOT MO dopmyie
Wiok = xw, (A.1)

rae w - pacyeTtHada BeTpoBaA HAarpy3ka Ha 6aLIJHIO;

X - KO3ODMUMEHT yMeHbLUeHUA (cnaga) BETPOBOW Harpysku, MPUMHMMAeMblit Mo rpaduKky Ha pucyHKe A.2 B
3aBUCMMOCTU OT AJIMHbI paccMaTPMBaAEMOro y4acTKa a.
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PucyHok A.2 - Tpaduk ans onpeneneHma 3HavyeHua
KoapduMuMeHTa X Npu 30HaIbHOM AENCTBUM BETPA
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B Ha4vya/lo 1

1 TeKcT 3TOro AOKYMeHTa B3AT U3 OTKPLITbIX MCTOYHMKOB M aKTyaleH Ha MOMeHT popmmposaHma 30.06.2022.

MblI cTapaemca NOAAEPKNBATb BCE AOKYMeHTbl Hallel 6MBIMOTEKM B aKyTaNbHOM COCTOAHMM, HO, B CBA3W C 3aHATOCTbIO
OCHOBHOW PaboTOM, rapaHTUPOBaTb HE MOMKEM, NO3TOMY 3TOT TEKCT Ha CErOAHALIHION AATy MOXET 6bITh CTapbIM WK yXKe
OTMEHEHHbIM. YTOUHANTE B 0DULIMANbHBIX U3AaHUAX.

MpeameTHbIN yKa3aTenb U ornaBaeHne OoKymeHTa cGoOpMUPOBAHbI HAMU CAMOCTOATENIBHO U HE OTHOCATCA K 0pULManbHOMY
TEKCTY LOKYMeHTa. TepMUHbI JOKYMEHTA BblAeNeHbl, pa3MeyeHbl MO TEKCTY U CBeAEHbl B NpegMeTHbIN YKa3aTe b B
nosiyaBToMaTU4YeCKOM pexkmme ¢ nomoulpto nporpammbl FURDUS. O BO3MOXHbIX HETOUYHOCTAX, OBHAPY*KEHHbIX oWwnbKax
npocbba coobuatb Ha aneKTpoHKy admin@furdus.ru c ykazaHnem Homepa aokymeHTta CM TPYBbl MPOMBbILLINEHHbBIE
ObIMOBDIE ...

Hawa opraHvsaums 1 agMMHUCTPALLMA CaliTa He HECYT OTBETCTBEHHOCTU 32 BO3MOXHbIN Bpea, v/uamn y6bITKK1, BO3HUKLLNE UK
NoJly4eHHble B CBA3M C MCNO/b30BAHNEM 3TOrO TEKCTA.
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HAY4YHO-MNPON3BOACTBEHHOE OB bEAWHEHWE

TEXKPAHOHEPIO

OpraHu3aums oKka3biBaeT KOMIJIEKCbl pa6ort:

JKCnepTHble e JKCnepTM3a NpOMbILLNIEHHOW 6e30MacHOCTU TEXHUYECKUX YCTPOWACTB, 3daHUM K
ycnyru no COOPYMEHWIA, IOKYMEHTALMM Ha OMaCHbIX NPOV3BOACTBEHHbIX 06beKTax (Or10)
npombiwneHHou | o JbcnenoBaHmne CTpoUTESbHbIX KOHCTPYKLINIA, 30aHWIA, COOPYHLEHWA.
6esonacHocTn | e Paspabotka nnaHos Meponpustui (MJIA, TIMJIA), TMJIAPH, TexHONMOrM4eCKX
perniaMeHToB, NaCcNopTOB TEXHUYECKVIX YCTPOCTB, TEXHUYECKOE OCBULETESbCTBOBAHME.
KoHcynbTaumnoH-| e [IpoMbiluneHHbI ayauT NpeanpuATUi, T.e. NpoBeaeHe 06crieqoBaHnA npeanpua-

Hblie ycnyru no
NPpOMbILLUIEHHOMN

TWI Ha COOTBETCTBYIE TPEOOBAHWAM NPOMBILLIIEHHOV 6E30MacHOCTL.
e Ugentudurauma n knaccupurauma 00 no yeTbipeM Kiaccam OnacHoOCTK, COMNpo-

6esonacHOCTU | pownenie B PocTexHaz3ope.
e [lomMoLLb NPy NULLEH3UPOBaHUM AeATENIbHOCTM Ha aKcnnyaTauuio O0.
MpoekTupoBaHue| e [poeKTUpoBaHKUe HOBbIX NPOM3BOACTB.
o UHeHepHbie u3bickanuA (0bcneoBaHie, OLieHKa COCTOAHWA).
¢ Pa3paboTKa NpoOEeKTOB TEeXHUYECKOro NepeBOOPYMEeHUA, KOHCepBaLuu,
nvkaraaumn Or10.
OueHka o CepTudmKauma obopynoBaHma Ha coorsetctBue pernamentam: TP TC 010/2011;
coorBerctBus | TPTC011/2011;TPTCO16/2011;,TPTC032/2013; TPTCO04/2011; TPTC020/2011.
* OueHKa cooTBeTCTBUA NUPTOB (OeKnapaLma, NOSHOE U NEPUOANYECKOE TEXHUYECKOE
0CBWETE/bCTBOBAHME).
* CneuuanbHan oLeHKa ycnoBui Tpyaa ( paboumnx Mecr).
O6yueHue, « [podeccuoHansHoe obyyeHue (bonee 150 paboumx npodeccuin). MpegatTecTaLmoHHan
aTrecraums noarotoBka (MpOMbILLNEHHaA 6e3onacHoCTb, 3neKkTpobesonacHocTk). OxpaHa Tpyada.
MorapHan be30nacHoCTb.
o ATTecTauma naboparopwii 1 CrieLvianvecToB HepaspyLuaioLLiero KoHtponA (JTHK)
3konoruyeckasn | * Paspabotkanpoextos[1[B, [1LIC, obocHoBaHMe AeATENLHOCTM MO 0BpaLLEHVIO C 0TX0Aa-
6esonacHoctb | MW o
o Pa3paboTka npoeKToB cCaHMTapHO-3aLUTHOI 30HbI NpeanpuAta (C33).
« JlabopaTopHble UccneaoBaHyA, oThop 1 nepBryHan 06paboTKa npab.
e 3NIeKTPOMOHTaKHbIE, 37IEKTPOPEMOHTHbIE U 3MIEKTPOM3MEPUTENbHBIE PabOTh!.
Crpoutenscrso, | V|CI'IbITapHMFI MU3MepeHus 3ng|($poycranoaou ngrrgeﬁmen%ﬁ. d
MOHTaX  MoHTarK, Hana[IKa, PEMOHT M TEXHMUYECKoe 06CyvBaHVe npubopos 6esonacHocTy.
Haw caut: krantest.ru Telegram-kanan: @tke_bot
Q- Ky3sHeuos Makcum bopucosuy

Moura: po@tke.ru
TenedoHobi: +7 (4922) 33-15-50, +7 (910) 174-84-80
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