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cBO[ NPABUN

KOHCTPYKLUWUW XXENE3OBETOHHbIE N BETOHHbIE TrPAOVWPEH
MpaBuna npoekTupoBaHusA

Reinforced concrete and concrete structures of cooling towers. Design rules

OKC 91.080.40
[arta BBegeHna 2018-04-24

MpeanucnoBue
CBepeHus o cBofe npaBun

1 NCMONMHUTETIM -  AO  "HWL  "CtpoutensctBo" -  HayyHo-uccrnegoBaTensCkui,
NMPOEKTHO-KOHCTPYKTOPCKUA WM TEXHOMOTMYECKMn WHCTUTYT BeToHa u xenes3obetoHa uM.A.A.lBo3geBa
(HWMXKB nm.A.A.I'BO3a€EBA)

2 BHECEH TexHu4yeckum komuteToM no ctangaptmsaumm TK 465 "Ctpoutensctso”

3 NOAOroToBNEH K YTBEPXOEHWKO [enapTtaMeHTOM rpagoCTpOMTENbHOW AEATENbHOCTU W
apxuTekTypbl MUHUCTEPCTBA CTPOUTENBCTBA W KUMMLLHO-KOMMYHAanbHOro Xxo3siictBa Poccuitckoint
®epnepaumu (MuHctpon Poccun)

4 YTBEPXIOEH npukazom MuHUCTEpCTBA CTPOUTENLCTBA U KUMULLHO-KOMMYHANbHOMO XO35MCTBa
Poccuickon ®egepaunm (MuHctpon Poccun) ot 23 oktabpsa 2017 r. N 1462/np n BBegeH B gencresme ¢ 24
anpensa 2018 .

5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponorun (PocctaHaapT)

B cnyyae nepecmompa (3aMeHbl) Uru OMMeHbl Hacmosiwez20 ceoda fpaeusl coomeemcmeytowee
yesedomneHue bydem onybriukogaHo 8 ycmaHosrneHHoM ropsidke. Coomeemcmeyrowas UHhopMmayus,
ysedomrieHUe U meKcmbl pasMewaromess makxe 8 UHGhopMayuoHHOU cucmeme obwe20 nonb308aHusl - Ha
ogpuyuanbHom calime paspabomyuka (MuHcmpou Poccuu) 8 cemu UHmepHem

BBegeHue
Hactoswun cBog npaBui MOArOTOBMIEH C LEfbH MOBbIWEHUS] YPOBHS 6Ge3onacHoCTM niogen B
3[0aHMAX U COOPYXXEHUSAX M COXPAHHOCTU MaTepuarbHbIX LIEHHOCTENM B cooTBeTcTBMM C PenepanbHbiM
3akoHom oT 30 pgekabpsa 2009 r. N 384-03 "TexHuyeckui perrnameHT o 06e3onacHOCTM 34aHun U
coopyxeHuin", ¢ yyetom TpeboBaHuin PepepanbHoro 3akoHa oOT 23 Hoabps 2009 r. N 261-d3 "O6
aHeprocbepexeHnn 1 NOBbILLEHWUN SHEPreTU4ecKkon 3MEKTUBHOCTM U O BHECEHUW U3MEHEHUI B OTAENbHbIE
3aKkoHogaTtenbHble akTbl Poccuiickon ®egepaunn'.

PaboTa BbinonHeHa aBTopckum konnektmeom AO "HUL, "Ctpoutenbcteo” - HUMXKE um.A.A.'Bo3aeBa
(pykoBoguTenb paboThl - kaHA. TexH. Hayk M.A.Ako6coH, kaHa. TexH. Hayk B5.C.Cokonos, A.C.BeegeHckas,
A.A KysHeuosa), OAO "CIN6A3IM" (kaHg. TexH. Hayk M.P.[Mpecman).

1 ObnacTb NpUMeHeHUs
Csog npaBun ycrtaHaBnvBaeT TpeboBaHWS K MPOEKTUPOBAHUIO >KENe300eTOHHbLIX rpagvpeH |
pacnpocTpaHsaeTcs Ha paboTbl MO MPOEKTMPOBAHMIO UCNAPUTENbHBIX PaaUPEH C BbITSXHbIMU BaluHAMK 13
MOHOSUTHOrO Xenes3obeToHa M BEHTUNATOPHBLIX rpaauMpeH M3 CcOOpPHOro M MOHOSMMUTHOrO XenesobeToHa,
oTHocALWMXCA K knaccy coopyxernun KC-2, KC-3 no NOCT 27751.
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CBoa nMpaBun He pacnpoCTpaHSeTCsl Ha MPOEKTUPOBAHWE COOPYXEHUN, NnpefHasHa4YeHHbIX Ans
CTPOUTENBLCTBA B CENCMUYECKMX panioHax, B CeBEPHOM CTPOUTENbHO-KNMMAaTUYECKONW 30HEe, B panioHax
pacnpocTpaHeHMst NpocafoYHbIX, Habyxawwmx 1n cnabblx No pU3MKo-MexaHU4YeCKMM CBOWCTBAM FPYyHTOB
0e3 cobnoaeHus  OOMNONHUTENbHbIX — TpeboBaHUW, MpeabsiBASEMbIX K  TakMM  COOPYXEHUsIM
COOTBETCTBYIOLLMMIN HOPMATUBHBIMW JOKYMEHTAMM.

2 HopmaTuBHbIe CCbISIKK
B HacToswwem cBoae npaBun NCNonb3oBaHbl HOPMATUBHBIE CChIMKU Ha CriefyoLlme JOKYMEHTbI:

FOCT 9.045-75 EpuHasa cucTtemMa 3awuTbl OT KOPPO3MM U cTapeHus. [oKpbiTUS NakoKpacouyHbIE.
YCKOpeHHble MeTOAbI onpeaeneHmst CTOMKOCTH

FOCT 9.050-75 EguHasa cuctemMa 3awutbl OT KOPPO3MM U cTapeHus. [oKpbiTMS NakoKpacouyHbIE.
MeToabl nabopaTopHbIX UCMbITAHWIA HA YCTOMYMBOCTb K BO3AENCTBUIO NNECHEBbLIX rpMboB

FOCT 9.401-91 EpuHas cucTteMa 3aluTbl OT KOPPO3uMM U cTapeHus. [oKpbiTMS NakoKpacoudHble.
O6wwme TpeboBaHMA M MeTOoAbl YCKOPEHHbIX WCMbITAHWA Ha CTOMKOCTb K BO3OEWCTBUIO KIMMaTUYECKUX
dakTopoB

FOCT 9.403-80 EguHas cucTema 3awutbl OT KOPPO3UM K cTapeHus. [OKpbITUA MakoKpaco4HbIE.
MeToabl MCMbITaHW HA CTOMKOCTb K CTaTUYECKOMY BO3AENCTBUIO XXUAOKOCTEN

FOCT 5686-2012 NpyHTLI. MeToabl NONeBbIX UCMbITAHUI CBAsiMA

FOCT 19804-2012 Ceau xene3obeToHHble 3aBOACKOro U3roToBreHus. ObLme TeEXHNYECKne ycrnoBus
FOCT 23120-78 JlecTHuUbl MapLUeBble, NIOLWAAKA U OrpaXKaeHUs cTanbHble. TeXHUYeckne ycrnoeus
FOCT 24211 dobaBku ons 6eTOHOB U CTPOUTENBHbLIX pacTBopoB. OOLLMe TEXHUYECKME YCNOBUS
FOCT 26633-2015 BeToHbI TAXenble U MenKo3epHUCTbIE. TeXHUYECKMe yCrnoBus

FOCT 27037-86 MaTepuanbl nakokpacoudHble. MeTog onpegeneHns yCTOMYMBOCTU K BO3OENCTBUIO
nepemMeHHbIX Temnepartyp

FOCT 27751-2014 HapgeXHOCTb CTPOUTENbHBIX KOHCTPYKLMI 1 OCHOBaHUin. ObLwue nonoxeHus

FOCT 28574-2014 3awuta OT KOppo3uM B cTpouTenbctBe. KOHCTpykUuMn OeTOHHble MU
Xene3o6eToHHble. MeToAbl CNbITAHWIA aare3vmn 3aUTHBLIX NMOKPbITUIA

FOCT 28575-2014 3awwuta OT KOppo3uM B cTpouTenbctBe. KOHCTpyKUuMn OeTOHHble WU
xene3obeToHHble. AcnbiTaHnst NaponpoOHULAEMOCTM 3aLUUTHBIX MOKPbITUR

FOCT 31383-2008 3awwmTta GETOHHbIX M Xene3obeTOHHbIX KOHCTPYKUM OT Koppo3un. MeTogbl
UcnbITaHUN

FOCT 31384-2008 3awmrta OETOHHbIX M Xene306eTOHHbIX KOHCTPYKUMM OT koppo3un. Obwime
TeXHUYeckne TpeboBaHus

FOCT 31993-2013 (MCO 2808:2007) Matepuansl nakokpacoudHble. OnpegeneHve TONWMHbI
NOKPbLITUS

FOCT 32016-2012 MaTepuanbl U cUCTEMbI AN 3aALLNUTLI U PEMOHTA BETOHHbLIX KOHCTPYKUMI. ObLme
TpeboBaHus

FOCT 32017-2012 Matepuanbl Ons 3awutbl U peMoHTa OEeTOHHbIX KOHCTPYKUuiA. TpeboBaHus K
cMcTemMam 3awmTbl 6eToHa Npu pemMoHTe

CI114.13330.2014 "CHwuI1 1l-7-81* CTpouTenbCcTBO B ceMcMmnyeckux panoHax” (¢ nameHeHmem N 1)

CIM 20.13330.2016 "CHwuI1 2.01.07-85 Harpy3sku 1 Bo3gencreus"
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CI122.13330.2016 "CHwuI1 2.02.01-83 OcHoBaHWs 34aHnIn U COoOpYXeHnin"
CI124.13330.2011 "CHwuI1 2.02.03-85 CeanHble doyHAameHTbI" (¢ nameHeHnem N 1)

Cr  27.13330.2017 "CHwull 2.03.04-84 bBeToHHble 1 >xene300eTOHHble  KOHCTPYKLMMW,
npegHasHaveHHble ans paboTbl B YCNOBUSAX BO3AENCTBUSA NOBbILLEHHbLIX U BLICOKUX TeMnepaTyp"

CI128.13330.2017 "CHwuI1 2.03.11-85 3awmTa cTponTenbHbIX KOHCTPYKLMIA OT KOppo3nun™

CIT 31.13330.2012 "CHull 2.04.02-84 BopocHabxeHune. HapyxHble ceTn U coopyxeHua" (c
namerHeHnamu N 1, N 2)

CI141.13330.2012 "CHwl1 2.06.08-87 BeToHHbIe 1 xene306eTOHHbIE KOHCTPYKLUUN TMOPOTEXHUYECKUX
coopyxeHuin"

CIT 47.13330.2016 "CHwull 11-02-96 WMHxeHepHble wu3bickaHua ansa ctpouTenbctBa. OCHOBHble
nonoxexHus"

CI 50.13330.2012 "CHwuI1 23-02-2003 Tennosas 3alyuTta 3gaHmin"

CI 58.13330.2012 "CHwl1 33-01-2003 IvapoTexHuyeckne coopyxeHuns. OCHOBHble nonoxeHns" (c
nameHenvem N 1)

ClN 63.13330.2012 "CHull 52-01-2003 BeToHHble M Xene3obeTOHHble KOHCTPYKuMM. OCHOBHble
nonoxeHns" (¢ nameHennamm N 1, N 2)

CIM 70.13330.2012 "CHuIT 3.03.01-87 Hecywwme v orpaxgatoLime KoHCTpykuun" (¢ uameHenmnem N 1)
CIM 131.13330.2012 "CHwI1 23-01-99 CtpoutenbHas knumatonorusa” (c nameHennem N 2)

MpumeyaHwne - MNpy NONb30BaHWMN HACTOSALWMM CBOAOM MpaBwun Lenecoobpas3Ho NpoBepUTb AeNcTBre
CCbINTOYHbIX OOKYMEHTOB B MHOPMAaLVOHHON cMcTeMe ObLero nonb3oBaHWs - Ha oduUManbHOM canTe
begepanbHOro opraHa MCMOMHUTENbLHOW BnactTn B cdepe craHgaptu3auum B cetu WMHTepHeT unum no
eXerogHomy MHOpMaUNOHHOMY yKkasaTento "HauuoHanbHble cTaHgapTbl”, KOTOpbIM OMnyGrvkoBaH Mo
COCTOSAHMIO Ha 1 sHBaps TeKylwero roga, M Mo BbiMyCKaM €XeMeCA4YHOro MHEOPMAaLUMOHHOro ykasaTtens
"HaunoHanbHble cTaHgapTel" 3a Tekywmn rod. Ecnv 3ameHeH CCbINOYHbIA JOKYMEHT, Ha KOTOpbIM AaHa
HeJaTNpOBaHHas CCbifika, TO PeKOMeHyeTCs WCMOomnb30oBaTh AEWCTBYIOLLYIO BEpPCUI0 3TOro [OKYMeHTa C
Yy4eTOM BCEX BHECEHHbIX B JAHHYIO BEPCUIO M3MEHEHUIN. ECrin 3aMeHeH CCbINOYHbLIN JOKYMEHT, Ha KOTOPbIN
AaHa [JaTupoBaHHas CCblfka, TO PeKoOMeHOyeTCs UCMNomnb3oBaTb BEpPCUO 3TOr0 AOKYMEHTa C YyKasaHHbIM
BblLLIE rOAO0M YTBepXAeHus (NpuHATUSA). Ecnn nocne yTBepXXAeHUs HACTOALLLEro CBoAa NPaBuIl B CCbINOYHBIN
OOKYMEHT, Ha KOTOpbIN AaHa AaTUpoBaHHas CCblfika, BHECEHO U3MEHEHWe, 3aTparmBaioLlee nornoxeHne, Ha
KOTOpOe AaHa CCbiflka, TO 3TO NOMoXKeHe pekoMeHayeTCs NpUMeHsTb 6e3 yyeTa AaHHOro n3meHeHus. Ecnu
CCbIfTOYHbIA  JOKYMEHT OTMeHeH ©6e3 3ameHbl, TO MOfoXeHWe, B KOTOPOM [JaHa CCbifika Ha Hero,
pekomeHayeTCs NPUMEHATb B YacTu, He 3aTparvsatoLlen 3Ty cebinky CBegeHuns o AeiCTBUM CBOAOB NpaBui
uenecoobpasHo nposepuTb B egepansHomM nHPOpMaUnoHHOM hoHAe CTaHO4apTOB.

3 TepmuHbI M onpeaeneHus
B HacTodwem cBode npasun  MpUMEHEHbl  cnefylowme TEepMUHbl € COOTBETCTBYHOLLMMMU
onpeaeneHnsamu:

3.1 baweHHas rpagupHA: Bug rpagupHun, B KOTOpon Tpebyemoe AN OXNaxaeHWs Bodbl KONMYecTBO
BOo3gyxa obecneuyMBaeTCsi e€CTECTBEHHOW THAroW, co3gaBaeMOW 3a CYeT BbICOTbl BbITSXKHOM GalwHu u
Pa3HOCTU NIIOTHOCTEN BO3AyXa, HaXo4sALWEerocs BHyTPU U CHapYxu 6aluHu rpagupHy; oHa Ha3blBaeTCs Takke
rpagupHen ¢ eCTECTBEHHON THAroN.

3.2 BeTpoBble neperopoaku: BepTukanbHble CTEHKM, PaCMONOXEHHble B MOLOPOCUTENBHOM
NMpocTpaHcTBe (Mexay opocuTernieM M BoZoW B GaccelHe) v cryxawme Ans npesynpexneHusi CKBO3HOro
NpoAyBaHWsl BETPOM Yepe3 BO3AYyXOBXOAHblE OKHa M (DOPMMPOBaHWS MPABUIbHOMO BO3A4YLUHOMO MOTOKA
BHYTPM rpagvpHu.

3.3 BeHTUNATOpHas rpagavpHA: Bua rpagupHu, 4epes KOTOpyld BO3AyX MpoKayuvMBaeTCst
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HarHeTatesibHbIMN U oTCacbiBalOLLIMMN BEHTUNATOPaAMMN.

3.4 BopooxnaauTenbHOe YCTPOMCTBO: YCTPOWCTBO, KOTOPOE BKMOYaeT B cebs Hecywmin kapkac,
cucTeMy BopopacnpenerieHus, opocuUTeNnbHOe YCTPOMCTBO, BOAOYIOBUTENBHOE YCTPOWCTBO, BETPOBbLIE U
pasgenutenbHble Neperopoaku.

3.5 BopopacnpegenutenbHas cuctema: Cucrtema, npegHasHadeHHass [Ons  pacnpeneneHus
oxnaxgaemon BoAbl NO MOBEPXHOCTM OPOCUTENS rpaaupHU, cocTosias M3 noasoAswimx Tpybonpoeoaos
UK KaHanoB ropsiyet BOAbl, BEPTUKANbHbBIX CTOSIKOB (CTanbHbIE UK XXene3obeToHHbIE) AN NnogbeMa BoAbl
Ha OTMeTKy BoJopacnpeaeneHunsi, MarmcTpanbHbiX TpybonpoBoaoB nnu kaHanos And noasoaa BOAbl BO BCe
30Hbl OpoLleHus, paboumx TpybONPOBOAOB, pacnpefenslmnx Body MO BCEW MNnowWaanm OpoLLeHUus,
pas3bpbi3rmBatoLLmx conen Ha pabounx TpybonpoBoaax.

lMpumevaHune - B cuctemy BogopacnpegeneHus MoryT BXoauTb TpybonpoBoabl 3vMHero oborpesa,
NOTKU U KaHanbl Ana cbopa BoAapl ANd rpagupeH ¢ NogHATON BOAOCOOPHOM CUCTEMON.

3.6 BOgOCOGOpPHbIN BaccelrH: Pe3epByap, NpeaHasHauYeHHbIN ans cobopa oxnaxaeHHoW Boabl.

3.7 BogoynoBuTenb (KanneynoBuTenb): TexHonornyeckoe obopynoBaHWE FpaavpHU, criyxallee
ANs yMeHbLUEHNs YHOCa U3 rpafupeH.

3.8 Bo3pgyxoBxogHoe OKHO: OTKpbITasi HWKHSAS YacTb rpagupHU, Yepes KOTOpyl B Hee mocTynaeT
BO3ayX.

3.9 BbicoTa 30HbLI oxnaxpeHuAa: CteneHb NpuBNMXKEHWA TemnepaTtypbl OXMaXAEHHOW BOAbl K
TeopeTU4eckomy npeaerny oxnaxgeHus.

3.10 rugpaBnuyeckas Harpyska: 3HayeHue pacxoda BoAbl, NOCTyNatoLLein B rpagupHIo.

3.11 rpagupHsa: CoopyxeHue Ons oxnaxaeHust BoAbl B 060POTHbLIX U KOMOUHUPOBAHHbLIX CUCTEMAaX
BOJOCHabXeHus.

3.12 3MMHAA ycTaHOBKa: TexHororndyeckoe 06OpyAoBaHWE rpagvpHW, MPUMEHSeMOe B 3MMHUN
nepuwog, npegHasHayeHHoe Ans obpas3oBaHWs B BO3OYXOBXOOHOM OKHE rpagvpHX 3aBechbl, COCTOSLEN U3
cBO6OOAHLIX MOTOKOB TEMNMOWN BOAbI.

3.13 30Ha oxnaxaeHusa: PasHuua mexagy TemnepaTypoun HarpeTon BoAbl, NogaBaemMow Ha rpagaupHIo,
N TeMnepaTtypour BoAbl, OXNaxAeHHOW B rpagupHe.

3.14 uncnapurtenbHasa rpagupH»a: rpaﬂ,VIpHﬂ, B KOTOpOVI oXnaxgeHume BoAbl OCYLLEeCTBIAETCA 3a CHET
ncnapeHuna n HenocpeacTtBeHHOro KoOHTakTa BoAbl C BO3OYyXOM.

3.15 kanenbHbIM yHOoc: OxnaxaeHHas Boaa, BbIHOCKMMAasi BO3QYXOM B BUE Kanenb 3a BbIXOOHOE
ceyeHune rpagupHu.

3.16 obopoTHasa Boga: Boga, nogaBaemas B rpagupHIO AN OXNaXAEHUS NO 3aMKHYTOMY LIMKIY OT
KOHZOEHCATOPOB TYpOWH U Apyrnx TennoobMeHHMKOB BCNIOMOraTernbHOro 06opyaoBaHusl.

3.17 onopHbIN KapKkac BogooxsaauTernbHoro ycrponctBa: OnopHas KOHCTPYKLMS OpocuTens,
cMCTeMbl BogopacnpegeneHust U BOAOYNOBUTENS (KanneynoBuTens).

3.18 opocuTtenb: TexHonorndeckoe o6GopydoBaHWe rpagvpHX, CMOHTUPOBAHHOE W3 CeTyaTbIX
3MEeMEHTOB UMM NUCTOB B obBTekaemble GIOKW pasnuyHoOM OpMbl, YCTAHOBIIEHHOE B rpagupHe C Lenblo
MHTEeHCUdMKaLMUM TeNnoobMeHa Mexay BoAoN U BO3QYXOM.

3.19 noaBoaswme BogoBoAbl: HanopHsle TpybonpoBoabl UNu kaHanbl, NOAaloLme HarpeTyro Bogy B
BOAOpacnpenennTenbHyt0 CUCTEMY.

3.20 nognuto4yHas Bopga: Boaa, BBegeHHaa B LMPKYMSAUMOHHYHO OXMaXaaloLwwyo CUCTEMY C LieSbio
MOKPLITUS NOTEPb BOAbI, BbI3BAHHLIX UCNAPEHUEM, YHOCOM, NPOAYBKOMN.

3.21 npopyBka: BbiBegeHve wu3 LMPKYMSLMOHHOW CUCTEMbl MOTOKa oOXxnaxaatwolwer BoAabl Ans
perynupoBaHus KOHLEHTpaLuumn Conuv unu Apyrux 3arpsasHeHnii B oxnaxgaroLlen soje.
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3.22 pa36pbi3ruBatollee yCTPOMCTBO: YCTPOMCTBO, ABNSAOLLEECs YacTbio BoAopacnpeaenmTenbHoOm
CUCTEeMbI, NpegHa3HaYeHHoe AN CO30aHUS KanenbHOro NoToka BoAbl Hag OPOCUTENbHBIM YCTPONCTBOM.

3.23 TemnepaTtypa oxnaxaeHHoW BoAbl: CpefHsis TemnepaTtypa BoAbl, BbiTekatollen u3 6acceiHa
rpagvpHu, nepeq BBeaeHneM 40GaBOYHO BOAbI.

3.24 TennoBsas Harpy3ka: KonvyecTBo Tenna, NogaBaemMoro B rpafMpHI0 OT KOHOAEHCATOPOB Typ6uH
N Apyrux TennoobMeHHMKOB BCroMoraTesnisHoro 06opyaoBaHusl B e4MHNLY BPEMEHMU.

3.25 TexHonornyeckoe obopyagoBaHue: O6opygoBaHve rpagupHn, obecneymnBarollee ee
PYHKUMOHMPOBaHME B KQ4YeCTBE YCTPONCTBA AN OXNaXaeHWs BOAbI.

3.26 Bo3gyxoperynupymoliee YCTPOMCTBO: YCTPOMCTBO nepen BO34YXOBXOOHbIMW OKHamMu AN
orpaHun4eHuna nocTtynreHna B rpaguMpHI0 XonogHoro Bo3ayxa B aMHee BpemMd roga.

3.27 naHgyc BopocGopHoro 6GaccenHa: KoHcTpykuusi, obecrneuymBatollasi AOCTYN TEXHUKU B
BOOOCGOPHbIN GacceiiH Ans MOHTaXa, pEMOHTA W yAaneHUst AOHHbIX OTHOXEHMWA.

3.28 nnoTHocTb opoweHus: OTHOLLIEHWE TMAPABAMYECKOWM HAarpy3kn K MroLazamn OpoLLEHUS.
3.29 nnowapab opouieHus: [nowaab NOBEPXHOCTU OPOCUTENS Ha ero BEPXHEN OTMETKeE.

3.30 pasgenuTenbHble neperopogku: [leperopodkn, pasgenswwme rpagupHi0 Ha He3aBUCKMMO
OTKMOYaeMble CeKUMM U PacnosfioXXeHHble NO BbICOTE TPaavpHN OT HM3a OPOCUTENBHOMO YCTPOWCTBA OO
BOAOpacnpeaenuTenbHOro yCTponcTBa, BKMOYas BbICOTY (pakena pasbpbidrvBaHvs pasdpbli3armBatoLLmx
YCTPOWCTB.

3.31 pacuyeTHble HOMorpaMmbl (KpuBble oxnaxgaeHus): [padukM 3aBUMCUMOCTM TemnepaTypbl
OXNaXOEHHON BOAbl OT 3HAYeHWI MapamMeTpPOB aTMOCHEPHOro BO3Adyxa, TEMNIOBOM WU rMapaBrMYecKom
Harpysok, nogaBaembiX Ha rpaampHIo.

3.32 ycTaHOBKa HenocpeacTBeHHoro cbpoca (6awnac): TexHonornyeckoe o06GoOpyaoBaHUE
rpaguvpHn, npegHasHavyeHHoe Ansl HanpaefeHWst BCEro MnoToka (MnyM ero 4acTtu) oxnaxgaemow BOAbl
HenocpeacTBEHHO B BOOOCOOPHbLIN 6acceliH rpagmpHn, MUHYS BogopacnpenenuTenbHyo CucTemy.

4 OCcHOBHbIe NoNoXeHus

4.1 O6wme yKkasaHusA

4.1.1 TIpOeKTHble peLleHust NPU COOPYXEHUU TpaaupeH [OMmkHbl obecnednBaTb HAOEXHOCTb,
3KCMIyaTauMOHHYIO NMPUrOAHOCTL TPagvpeH B TeYeHWe MPOEKTHOTO CpoKa CIyXObl, YCTaHOBMEHHOro B
TexHu4yeckom 3agaHum (T3) 3akaszumka NpoekTa rpagmpHu.

4.1.2 I'pagnpHn C Xene3obeTOHHbIMU BbITSHKHBIMU BallHAMM cnedyeT NpoeKkTMpoBaTh 1 COOpPYXaTb B
panioHax C pac4eTHOW cpefdHen Temnepatypon Haubonee XONoAHOWM MATUOHEBKM He Huxe muHyc 30°C
BeHTUNATOpHbIE TpagupHM crnegyeT MPOEKTUpOBaTb W COOpPyXXaTb B paWoHax C pacyeTHOM CcpeaHewn
TemnepaTypon Hanbonee XonogHOM NATUAHEBKM HE HUXKe MUHyc 40°C.

"pagoupHW cnegyeT NPUMEHATL B 30HaX cericMmnyeckoro Bosgenctems no 8 6annos no wkane MCK-64
¢ yyeTtoM TpeboBaHmin CI 20.13330.

B cootBeTtcTBUM ¢ CI1 58.13330 rpagupHs aBNAeTCa rmapoTEXHUYECKNM COOPYXKEHMEM.

Mpun paspaboTke NPOEKTOB rpagnpeH cnenyeT pykoBoacteoBaTbcsa TpedoBanusmmu CI 31.13330 u CI1
41.13330.

MpoekTnpoBaHue rpagupeH OOMKHO npou3BoauTbes B cootBetcTBum ¢ CI 63.13330, CIM 28.13330,
FOCT 31384, CIN 27.13330, [1] n HacTOALWMM CBOAOM MpaBuIl.

4.1.3 MNpwn paspaboTke NPOEKTOB rpagupeH HeOBXOANMO yYNTbIBaTb YCNOBUS UX paboTbl:



- BNaXXHOCTb BO3ayxa BHyTpu rpagnpHu gocturaet 100%;
- OpOLLEHNE KOHCTPYKLMI U obopyaoBaHust 060poTHoM Bogomn Temnepatypown ot 10°C go 60°C;

- 3Ha4YuTeslbHbleé BHYTPEHHWE HanpaXxeHud B 3UMHEE BpeMA Mpu 3aMopaXmBaHMN CTPOUTESIbHbIX
mMmaTtepunanoB B BOAOHACbLILLEHHOM COCTOAHUN;

- nonepemMmeHHoe yBJ1aXXHEHNE U BbICyLLUMBAHNE CTPOUTESTbHbIX KOHCprKU,VIVI B JleTHee BpeMA;

- arpeccuMBHOCTb OBOPOTHONM BOAbI M BO34yxa, MPOXOASALMX 4Yepe3 TPagvpHo, MO OTHOLUEHUIO K
CTPOUTENbHbLIM KOHCTPYKLMSIM, 0O0pYLOBaHUIO N MaTepuanam.

4.1.4 Nncbopmaumsi 06 arpecCcMBHOCTU cpef, SKCnyaTaunm rpagmpHu npuesefeHa B npunoxeHumn b.

4.1.5 lMNpwn npoekTnpoBaHun crieqyert:

- MPUHMMATb KOHCTPYKTUBHbIE CXeMbl, obecneunBaioLLme HeEOOXOAMMY NMPOYHOCTb, YCTOWYNBOCTD U
NMPOCTPAHCTBEHHYKD HEU3MEHSEMOCTb COOPYXXEHWS B LENIOM, a Takke OTAElNbHbIX 3MEMEHTOB Ha BCEX

CTaanax Bo3BeaeHnd (VI3FOTOBJ']€HVIFI, MOHTa)Ka) n aKkcnnyarauuu;

- BblGMpaTb MaTepuanbl KOHCTPYKUMIA B COOTBETCTBUM C NpaBuramm 6e30nacHOCTM, YTBEPXKAEHHbIMU
B YCTAHOBMNEHHOM MOPSIAKE;

- cobnogate TpebosaHus obwennowanoyHon yHudukaumm npyu Belbope CTpOUTENbHbIX U3genvi u
MaTepvanoB Asi COOPY>XEHWIN, pa3MellaeMblX Ha OOHON MOLLAaKe;

- YBAI3bIBaTb OKPACKy GallHW rpagupHU C apXUTEKTYPOIA OKpYKatoLLein 3acTPOnKY;
- cobniopgatb TpeboBaHMS MO OXpaHe OKpYXalollel cpedbl, NPUMHMMaTb Mepbl AN YMEHbLUEeHUs!
3arpsis3HeHnsl aTMocdepbl BbIGpOCamMy U3 BbITSKHbIX GalleH.

5 TexHonornyeckoe npoeKTupoBaHue

5.1 OcHOBHbIe UCXOAHBbIE AaHHbIE ANA NPOEKTUPOBaHUA
5.1.1 OcHOBHble [daHHble AONnd NPOEeKTUPOBaHUSA  rpaguvpHU -  pacyeTHble  napameTpbl,
Xapaktepusyowme paboTty rpagnpHu, napameTpbl aTMOCHEPHOro BO3ayxa, XapakTepuUCTMKM KOHAeHcaTopa
TypOVHbI U pexumM paboTbl 3Heprobnoka, xapakTepmMcTukn 060POTHON 1 NOANUTOYHOW BOAbI.

51.2 rpaﬂ,l/lle/I OOJMKHbI 0becneynBaTb peXnmbl paGOTbI TennoBoro arperarta, yCTaHOBJIEHHble B
TEXHNYECKOM 3agaHnu.

5.1.3 TlepedyeHb HeobxoAMMbIXx ANs MNPOEKTMPOBaHWS rPaguMpeH pacyeTHbIX MapameTpos,
XapaktepusyoLwmux paboTy rpagupeH:

TennoBas Harpyska;
rmapasnuyeckast Harpyska;
30Ha OXNaXaeHus.

OcHoBHbIE SKCrJiyaTaynOHHbIe XapaKTePUCTUKN rpagmnpHU - pacyHeTHble HOMOrpamMmmbl, NoJjly4eHHbIE B
pe3ynbTate TEXHONOIMM4YeCKNX pac4eToB, OOJTKHbI ObITb npmBedeHbl B nacnopTe Ha rpagupHto.

5.1.4 TepedveHb HeobxoaNMbIX ANS NPOEKTMPOBaHNS rpaavMpeH napameTpoB aTMOCHEPHOro Bo3ayxa:

cpegHemMecAYHble 3Ha4YeHuA TemMnepaTtypbl BO3ayxa, OTHOCUTENbHON Ba>XHOCTWU, CKOPOCTWU BeTpa U
©apomeTpuyeckoro gaeneHus ang roga 50%-Hon obecnevyeHHOCTH;

cpeaHeMeCsYHble 3Ha4YeHUs1 TemrnepaTypbl U OTHOCUMTENbHOW BNaXKHOCTU BO34yXa AN KapKoro roda
10%-Hon obecne4yeHHOCTH;



cpefHve 3Ha4yeHus TemnepaTypbl U BNaXXHOCTU Bo3ayxa B 13 4 ans Hanbonee xapkoro mecsaua;

TemnepaTypa Bo3ayxa Hanbornee XonogHON NATUAHEBKN.

5.1.5 XapaktepucTukm koHaeHcaTopa TypbuHbl 1 pexum paboTbl aHeprobnoka:

- TMN 1 Yncno TypOuH, obcnyxuBaemblX rpagupHsaMu;

- pexumbl paboTbl TypbuH (NETHUIA, 3MMHUIA, BECEHHE-OCEHHUI NEPUOAbI AKCNyaTaumn);

- pac4eTHbIN pacxoq napa B KoHAeHcaTopax TypouH;

- pacyeTHbIN pacxopn LMpKynaLuMOHHOW BOAbl B KOHAEHCaTopax TypOuH;

- pacxof napa v pacxop, LMpKynsauMOHHOW BOAbl B OCHOBHbIX pexunmax paboTbl TypouH;

- 3aBMCMMOCTb aBIieHVs napa B KOHAeHcaTopax TypOvH OT TemnepaTypbl OXNaxaeHHoW Bodbl (ans
pacyeTHbIX 3HA4YeHUI pacxoda napa B KOHAeHcaTopax W pacxoda UMPKYNSUMOHHOW BOAbl ANSA PasfUYHbIX
PEXMMOB);

- U3MEHEHME MOLLHOCTM TYpOMHbI B 3aBUCUMOCTM OT JaBNEeHNs napa B KOHOEHCATOpPE;

- pacxofdbl BOAbI M TENMOBbIE HArpy3kM OT BCMoMoratenbHoro o6opyaoBaHms TypOuHBbI.

5.1.6 XapakTtepucTtuku o60poTHOM 1 NOANUTOYHON BOAbI

Mpueogumbin B UTT 1 T3 xummnyeckuin coctaB NOAMUTOYHOM M OOOPOTHOM BOAbI OOIMDKEH BKIOYaTb
cneayroLne xapakTepuUcTUKN:

- pH;
- xnopuasbl - ('~ , Mmr/n;
- cynb@arsbl - SOf", mr/m;

- KONMYECTBO B3BELLEHHLIX BELWECTB, MI/S;

LLeNTOYHOCTb, Mr-3KB/1;

KapboHaTHasi >KeCTKOCTb, Mr-3KB/I;

noHbl Ca, mr/n;

noHbl Mg, mr/m;

noHbl Na+K, mr/n.

Pacxonq noanutoyHoM BOAbI 060pOTHOI7I CUCTEMbI TEXHUYECKOro BOAOCHabXeHUs! rpagnpeH
onpepgendeTca notepdaMn BOAbl Ha UCNapeHue H , %, KanenbHbIM YHOCOM L%, %, yepes3 BbIXogHOE

ceyeHmne BbITSHKHOM BallHN 1 3HaYeHneM npoayskn 5, %.
3HadeHue npoayBkKM onpegenseTca no opmyne

B-—lo= g
My T, 1)
roe 10 ;. - kapGoHaTHas LLenoYHOCTb NOANUTOUHOM BOAbI, Mr-3KB/M;

mnp_- npegenbHas kapboHaTHas LLEeNoYHOCTb 0OOPOTHON BOAbI, Mr-3KB/1.

7



5.1.7 N3meHeHue BOOHOro pexmma CUCTEMbI OLeHMBaeTCs KO3(PPULNEHTOM KOHLEHTPUPOBaHUA
conew (KoapmLumeHTOM ynapmBaHus - Kyn), KOTOpbLIN onpeaensieTcst no opmyrne

_ BB +A
o B4R (5.2)
06pa60TKa BOAblI, rlpeﬂ,HaElHa‘-leHHOVl Ha BOCMNOJIHEHME €€ NnoTepb B CuUCTteme, npom3BoAUTCA Ha

BOLOMOArOTOBMTENBbHOW  YCTAHOBKE C  LUenbl  3awuTbl  ODOPOTHOW  CUCTEMBI  OT  KOPpPO3uUW,
Hakmneobpas3oBaHUA N OT HaKOMMEeHWUs BoAopocnen n rpnbos.

5.2 TexHonornyeckue pacyetbl
5.2.1 TexHOnNOrM4yecknin pacyeT NPoBOAUTCA ANdA onpefeneHus TemnepaTypbl BOAbl, OXNaXAEHHON B
rpagvMpHe nNpv pasnuMYHbIX TEMOBbLIX W MMOPaBIMYECKNX Harpyskax, a Takke npu  pasnnyHbiX
MEeTEeopOSIOrMyYecKMX yCrnoBmsix. Pe3ynbTaTbl TEXHONOMMYECKOrO pacyeTa rpagupeH - UCXo4Hble AaHHble Ans
nocrneayLwmnx TEXHUKO-3KOHOMUYECKMX PacyYETOB MO OnpederneHnio Tuna TEXHOorM4eckoro obopyaoBaHmus,
rabaputHbIX pas3MepoB BbITSHKHOM 6GallHM M MNOCTPOEHUS TapaHTUMWHBIX rpaduKoB TemnepaTtypbl
OXNaXaeHHON BOAbI.

5.2.2 [1na BbINONTHEHUS TEXHOMOIMYECKNX pacHeToB HEOOXOOMMbI CNeayoLne UCXOOHbIE AaHHbIE!
- NPON3BOAUTENBHOCTL rPaaNPHU, M3 /u;

- TennoBas Harpyska Ha rpagupHio, kan/y;

- NNOLLaAb OPOLUEHUS, M 2 ;

- BblCOTa rpagupHu, Mm;

- BbICOTa OpPOCUTEJIbHOIo YCTpOVICTBa, M;

- BbICOTa BO3YXOBXOAHbIX OKOH;
- 06beMHbIE KO3AhPULIMEHTBI TEMMO- U MACCOOTAAYM OPOCUTENBHOrO YCTPOWCTRA, ERS

- KO3(UUMEHT a’3poauUHAMMUYECKOrO COMPOTMBIIEHNS opocuTens W obwun  koaddULNEHT
a3poanHaMMYECKOro CONpOTUBIIEHNS TPaaVpPHY;

- AVana3soH 3HaYeHUil TemnepaTyp W BRAXHOCTM BO3AyXa, MMOTHOCTM OPOLIEHUs, M 3 /M 2 -4, 1
TemnepaTypHoro nepenaga, °C;

5.2.3 B pesynbTaTe ruapaBnM4eckoro pacyeta CUCTEMbl BoAopacnpefeneHus rpagupHu
onpenensoTcs:

- oTepu Hanopa (4aBneHus) B cucTeme BogopacnpeneneHus;

- KO3(PULMEHT HepaBHOMEPHOCTU pacxoda BoAbl, NpoxoAsilen 4epe3 pasdbpbl3rvBaloLLne
YCTPOWCTBA;

- 3Ha4eHvie obLLero Hanopa Bobl.
6 CTpouTenbHOEe NPOEeKTUpOBaHue

6.1 NMoAa3seMHbIe KOHCTPYKLMK

6.1.1 B cocTaB noa3eMHbIX KOHCTPYKLUMIM BXOOAT CBaWHOE OCHOBaHME, BOLOCOOpHLIN OaccenH
rpagvpHn, QyHOAMEHT BbITSXKHOM OawHWM, a Takke QyHAAMEHTbl MOA4 HEeCyliMe KOHCTPYKLMK
BEHTUNATOPHbIX rPagupeH.



6.1.2 [log3eMHble KOHCTPYKUMU MPOEKTUPYIOTCA MO pes3ynbTaTtaM  MHXEeHEepPHO-reonornyeckmx
u3biCkaHuUn nnowiaakn ctpoutensctea no CI1 22.13330, nHxeHepHo-reogesnyecknx usbickaHmm - no Crl1
47.13330.

6.1.3 Npn NpoekTMpoBaHMM CBAMHONO OCHOBaHWSA, OJ1 YTOYHEHUSI MPUHATOM HecyLen crnocobHOCTH
cBaw, nepej Hayanom npoussoacTBa paboT no cBaHOMY OCHOBaHWIO HEOOXOAMMO MPOM3BECTM HATypHOE
UCNbiTaHME CBall Ha BbIPbIB, CXaTWe W TOPU3OHTasnbHYyK Harpy3ky B cootBeTctBunm ¢ [OCT 5686.
PesynbTaTtbl UCNbITaHWIA cnedyeT cornacoBbiBaTh C MPOEKTHOW opraHunsauuen. B crniyyae HenoarBepxaeHus
MPUHATBIX UCXOOHbBIX AaHHbIX, B MPOEKT CBAWHOIO OCHOBaHWSI HEOOXOAMMO BHECTU U3MEHEHNS.

6.1.4 [onycTMmble MaKCUMaribHble OTKMOHEHWUsI OT MPOEKTHOro MONoXeHus 3abuBHbIX CBal He
OOJIDKHbI MpeBblllaTh 3Ha4YeHun, ykasaHHbix B CI 24.13330.

6.1.5 O@yHOamMeHT BbITSXKHOM OGallHW BbINONHAETCH KOMbLEBbIM JIEHTOYHbIM, CBaWHbIM UMK
NANTHO-CBaMHBIM U3 MOHONUTHOrO enesobetoHa. [Npu HaszHayeHun pasmepoB yHAAMEHTOB OalleH He
AonyckaeTcs OTpbIB MOAOLUBLI FPYHTA NpU AEACTBUN pacyETHbIX Harpy3oK.

6.1.6 BogocbopHble 6acceliHbl rpagnpeH NPOEKTUPYHOTCS U3 MOHOSMTHOTO Xene3obeToHa.

6.1.7 ny6uHy BOoObl B BOOOCOOpPHOM BacceiHe cnegyet npuHMMmaTtb He MeHee 1,7 M, a paccTosiHue
OT MakCMMarbHOro ypoBHsi BOAbl B pe3epByape A0 Bepxa 6opTa - He meHee 0,3 m.

6.1.8 B gHuwe BogocbopHoro GacceriHa OOMMKHbI ObITb YCTPOEHbl NpuaMkn ans cbopa u oTBoAa
WNOBbIX OTMOXEHWMA.

6.1.9 B nmute pgHMwa wn  creHke BogocbopHoro BacceviHa cregyeT npegycmartpuBaTh
AedopmaumnoHHble WBbl. PaccTosHne mexay AedopmauMoHHbIMKM WBaMKM criedyeT NnpuHnuMaTh He bonee 25
M. PacctosHue mexay AedopmaunoHHbIMU LWBaMW AOMYCKAeTCs yBennunBaTb No pesynbTaTaM NpoBepKu
KOHCTPYKLMI pac4eToM.

6.1.10 Bepx cTeHkn BogocOopHoOro 6accenHa gomkeH ObiTb PacnosioXXeH Bbile OTMETKM MiaHUPOBKM
BOKPYT rpagmpHu He meHee Yem Ha 0,25 m.

6.1.11 ®yHaoameHTbl AN BEHTUNATOPHbLIX  FpagupeH, MpPOEeKTUpyembiX U3 cBOpHOro,
COOPHO-MOHOMUTHOrO UMM MOHOMMWUTHOIO Xene3obeToHa, BbINOMHAKTCA OTAEMNbHO CTOALWUMMU, NEHTOYHBIMM,
NAUTHBIMW, CBaWHBLIMU U NAIUTHO-CBANHbLIMMU.

6.1.12 Bepx yHOAMEHTOB rpagupHu cnegyet MPUHUMAaTb Bblle OTMETKU MNNaHWPOBKN BOKPYT
rpaguMpHu He meHee 4em Ha 0,20 m.

6.2 N'mpponsonAumsa NoA3eMHbIX KOHCTPYKLMNA

6.2.1 T'mapousonsauna gomkHa 6biTb NpeaycMoTpeHa ANs CreayroLwWwmnx rpynn KOHCTPYKUNIA rpanpeH:

- (yHOaMEHTOB, BHELHENW MOBEPXHOCTM CTEHKM BOAOCOOpPHOro GaccenHa, MNOAKONEHHUKOB,
byHOAMEHTOB MOA KPaH U NECTHULI;

- BHYTPEHHEN NOBEPXHOCTM CTEHKUN 1 AHWLLA BogocbopHoro 6acceliHa;
- KOHCTPYKTUBHOTO LUBa MeXAy AHWULLEM M CTEHKON BogocbopHoro 6acceliHa.

B npoekTe rpagvpHu OOMKHO GblTb MPEAYCMOTPEHO 3alUUTHOE MOKPbITUE (DYHOAMEHTOB OMOPHbLIX
KOHCTPYKUMI NoABoASALMX TPyGonpoBoAoB (KaHarnos).

M'mapounsonsaumio cnegyeT NpOeKTUpoBaTh B BUAE HEPa3pbIBHOrO 3aMKHYTOrO KOHTYpa.

6.2.2 [JonyckaeTcs He ycTpaMBaTb MAPOM3ONSALMIO CTEHOK M AHWWA BOAOCOOpHOro 6accenHa npu
yCIoBumn BbINOSHEHUSA KOMMEHCUPYHIOLLINX MeponpuaTUn (yBenuueHue MapKu BeToHa no
BoAgoHenpoHuuaemocTtn go W10).

6.2.3 Bokpyr rpagupHn Heobxoaumo npegycmaTpmBaTb OTMOCTKY LUMPUMHON HE MeHee 2,5 M 1 KloBeTbl

ona c6opa n oTBoAa aTMOC(*)eprIX BO4, BbIHOCUMbIX BETPOM U3 BO3AYXOBXOAHbIX OKOH rpagunpeH.
TeppI/ITOpMﬂ, NnpuUMbIKawLaa K rpagupHam, OO0JDKHa ObITb cnnaHnpoBaHa C TpaBAHbIM MOKPOBOM WUIA
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LwebeHOYHbIM NOKPbITUEM.

6.3 BbITskHasa G6awHA
6.3.1 BbITskHble 0awHWM rpagupeH cnegyeT MpoekTupoBaTb runepbonunyeckon ¢opmbl U3
MOHOIMTHOrO >xene3obeToHa.

6.3.2 OnopHyt HaKMOHHYH KOMOHHaZy Xenes3obeToHHOW OalHW pekoMeHAYeTCs BbIMOSHATL W3
cbopHoro xenesobeToHa.

6.3.3 TonwwnHa obonoykn BalwHWM MeHsieTCs MO BbiCOTE OOOMOYKM M onpedensieTcs ycrnoBusiMu
NMPOYHOCTU U YCTOMHYMBOCTW, @ TakKkKe YCNoBMSAMM Mnpom3BoacTBa paboT. YKene3obeTOHHY MOHOMUTHYHO
obonouky BbITSXKHOM GalwHW crnegyeT npuHUMaTb TonwuHoW He wMeHee 180 wmm. [onyckaetcs
npegycMmaTtpuBaTb, Ha BHELLHEN NOBEPXHOCTN 060M0YKM B BEPTUKANbHOM HanpasneHuu, pebpa xecTkocTu ¢
LLIaroM no OKpPY>XHOCTW, onpeaensieMbiM pacyeTomM 06004KM Ha YCTOMYNBOCTb POPMBI.

6.3.4 ApmupoBaHne OODOMOYKM BbITSXKHOM OallHM rpagvpHM  OCYLLECTBASIETCS B [OBa psiga
OTOENBHBIMU CTEPXKHAMWU B MEPUAMOHANBHOM U KOMbLEBOM HamnpaBlieHUsX, NPy 3TOM KorbLeBas apmaTtypa
pacnonoxeHa 6rvke K NOBEpPXHOCTU 0BOMOYKN.

6.3.5 MakcmanbHbIn war apmatypsbl - 200 MM Anst MepuanoHanbHoOW (BepTukanbHom) apmaTypbl, 150
MM 4711 KONbLEBOW (TOPM3OHTaNbLHON) apmaTypbl.

6.3.6 MuHumanbHas cTeneHb apMuMpoBaHUsS 00O0no4Yku BalleHHON rpaguvpHU OOIMKHA COCTaBNSATb
0,3% nnowagu nonepeyHoro ceyeHus Ans MepuanoHanbHOW apmatypbl. [Ons KonbueBOW apmartypbl
MUHMManbHOe apMmupoBaHue AormkHo coctaBnate 0,3% - B HwxkHen n 0,4% - B BepxHenm MOMoBMHE
060M0YKN.

6.3.7 MuHUManbHbI gMameTp apMaTypHbIX CTEPXKHEN B BEPTUKaNbHOM HanpasneHun coctasnseT 10
MM, ecnn He Obiny MPUHATLI 3P EKTUBHBIE MEpbI MO NPELOTBPALLEHUI0 pacKayMBaHWS TOHKMX CBOOOAHO
CTOSAWMX CTepXKHEN. MUHUManbHbBIA AuameTp apMaTypHbIX CTEPXKHEW B KOMbLEBOM HanpasnieHuu - 8 mm.

6.3.8 Pasamepbl HUKHEro onopHOro KonbLa onpeaenstoTcs YCNoBUAMWU NPOYHOCTM N YCTONYMBOCTH, a
Takke HeobxoAMMOCTbIO 3afdernku KOHCTPYKUMA OMNOPHOW KOMOHHaAbl B HWXKHUI Kpanh OBONOYKM (HUXHee
OMNOpPHOE KOnbLO).

6.3.9 YcTomumBOoCTb BeEpXHeEro kpasi obornodkm obecneuvMBaeTcs YCTPOMCTBOM BepxHero pebpa
XKeCTKOCTU (BEpPXHEro KombLa), LUMpUHa KOTOPOro AOSMKHA COCTaBNATb He MeHee 1,4 M.

Pa3Mepr BEpPXHEro pe6pa XEeCTKOCTU OO0JIKHbI yOOBNEeTBOPATb YCITOBUKD!

I fr, 20,003m3,

roe {p - MOMEHT WMHepuMM CeueHusi, COCTOSsILLEero M3 BepxHero pebpa XecTKOCTU M yyacTka 0GONoYKM
OTHOCUTENBHO BEPTUKANbHOW LEHTParbHOW OCU CEeYEeHNs:;

s - PaccTosiHMe OT LeHTpanbHOW OCW rpagupHM [0 LEeHTpa TSHKECTW CeYeHUsl, COCTOSILLEro U3
BepxHero pebpa >KecTKOCTM U y4acTka 060NoYKu.

6.3.10 B BepxHel 4acTu BbITSDKHbIX OalleH HagnexuT npegycMmaTtpuBaTb NMowanky Anst NoaBecku
NoneK Npu NpoM3BoACTBE PEMOHTHLIX paboT.

6.3.11 [Ons nogbema Ha BEPXHIOK NNOLWAAKY BbITSXKHOM OalWwHM M Ha BOAOOXNAMTENbHOE
YCTPOWCTBO cnefyeT npedycMaTpuBaTbh NECTHULY C MNPOMEXYTOYHbIMKU nrowaakamu. Beicota nepwun
nrnowanok - He meHee 1,2 M.

6.3.12 Hactun obcnyxmBatowmux nrowagok BbITSXKHbIX OalleH rpagupeH criefyet NpoekTupoBaTh C
Takum pacyeToM, 4TOObI MCKMYanocb CKOMbXeHue npu xogbbe (Mpu CcTanbHbIX HacTunax cnegyet
npegycmatpuBaTb peweTky B cootBeTcTBuu ¢ FOCT 23120) n obecneumBanca CTOK AOXOEBOW U Tanon
BOAbI.

6.3.13 CranbHble KOHCTPYKUUWM BbITSHXKHOW 6GallHM rpagvpHU OOMKHbl ObiTb OOCTYMHbIMU  ANS
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nepnoamyeckmx oCMOTpOB 1 NOBTOPHOINo HaHeCeHnA aHTUKOPPO3NOHHbIX I'IOKprTI/IIZ.

6.4 CTpouTenbHble KOHCTPYKLUUM BOAOOXNAaAUTENIbHOIO YCTPOMCTBA
6.4.1 MNpoeKkTMpoBaHME KOHCTPYKLMI HECYLLEro kapkaca BO40OXNaauTeribHOro yCTPONCTBa U CUCTEM
HaMOpPHbIX KaHaroB criegyeT BbINONHATL cornacHo CI 63.13330.

6.4.2 B npoektax rpagupeH CTPOUTENbHbIE KOHCTPYKLUMWM, PacrofIOKEHHbIE BHYTPW, [OOMKHbI
oKa3sblBaTb MUHUMaIbHOE COMPOTUBIIEHNE BO3AYLLUHOMY MOTOKY, MPOXOoAsLLEeMY Yepes rpaanpHU.

6.4.3 Hecywmn kapkac BOOOOXNaAUTENbHOMNO YCTPOWCTBA, Kak NpaBuro, BbIMNOMHSETCA u3 COOPHbIX
xene3obeTOHHbIX KOHCTPYKLINIA.

6.4.4 BHyTpeHHVME NOBEPXHOCTW KaHANoOB pPeKOMEHOYeTCs 3awuwiaTtb rMapOM30NnsaLMOHHBIMA
MOKPLITUSIMU C Y4ETOM arpeCCUBHOCTY BOAbI.

6.4.5 Kananbl AomkHbl 6bITb OCTYNHbIMKU ANs o6cnegoBaHus U 06cnyXuBaHus.

6.5 3oHMpoBaHMe Xene3o6eTOHHbIX KOHCTPYKLMW rpagupeH
6.5.1 B 3aBucumocTn OT arpeccuBHOCTU cpefbl IKChnyaTaumm W WMHTEHCUBHOCTW BO3OEVCTBUS
BHELLHEeW cpeabl KOHCTPYKUMM rpaampeH NogpasfaensitoTcs Ha Tpu 30HbI:

nepeBas - Hags3eMHas 4acTb rpagvpHKW, NOOBEPXKEHHas BO3AEMCTBMIO OXNaxgaemon BOAbl U
koHOoeHcata (obomnodka BbITSXHOM GawHW rpagupHW, Orpaxgarolme KOHCTPYKUUW  BEHTUNASTOPHON
rpagmpHn), a Takke NOAKONMOHHMKN BHELLUHEN ONOPHOW KOMOHHaAb! N BHELUHWE ONOpPHbIE KOJIOHHBI B Criyyae,
€CNnn OMNOpPHbIe KOHCTPYKLUMW HAX0AATCA BHe BacceliHa;

BTOpasi - HaA3eMHas 4YacTb rpaguvpHW, NMOABEPXEHHas BO3AEWCTBUIO OXNaxgaeMoW Boabl (kapkac
BOJOOXIaQUTENBLHOMO YCTPOWCTBA, NNMTa W CcTeHka BopocbopHoro 6GacceiiHa, dyHAaMeHTbl noa
noasoasLiue TpybonpoBoabl), a Takke NOAKONMOHHWUKMA BHELLUHEN OMOPHOW KOMOHHaAbl U BHELUHWE OMOpHbIe
KOINOHHbI B Cry4ae, eCrn ONopHbIE KOHCTPYKLUMKU HAaxoasTcst BHyTpu 6accelHa;

TpeTbs - hyHOAAMEHT NNUTbl BogocbopHoro 6accerHa, nnuTa KonbLeBoro oyHaAaMeHTa, KOHCTPYKLNM
OPEHaKHON CUCTEMbI U ApYyrMe NoA3eMHble KOHCTPYKLUW, NOABEPXKEHHbIE AENCTBUIO TPYHTOBbLIX BOA.

6.6 Tpe6oBaHUA K GeTOHY
6.6.1 BeToH ANA KOHCTPyKuun rpagupeH pomkeH cootsetcTBoBaTb [OCT 26633, TOCT 31384 u
TpeboBaHMNsIM HacTosILLEro pasaena.
BeToH Ans nsrotoBneHus ceanHoro doyHaameHTa rpagmpeH gomkeH cootsetcreoBatb [OCT 19804.

6.6.2 Npun npoekTMpoBaHMM BETOHHbBIX 1 Xene3o6eTOHHbIX KOHCTPYKLMI rpagvpeH, B 3aBUCUMOCTHU OT
BMAa n ycrnosun paboTbl, Heo6xoaMMOo npegycmaTpmBaTh:

- Knaccbl 6eToHa No NpoYHOCTU Ha cxaTue, MMa: B20; B22,5; B25; B27,5; B30; B35; B40; B45, B50;

- mMapku GeToHa no moposoctoikocTn: K150 ; F200; K300 ; K400; K500; Fe00,; Fa00;
F1o00.

MpumeyaHue - B npoekTax rpaavpeH, B KOTOPbIX OXnaxaeHue obecneymBaeTcsi MOPCKOW BOOW,
crnefyeT npefycmatpueath criedytowme mapku 6etoHa no moposoctoikoctu: Fyl00; Fo150; F 200,

F,300; F,400; F500;

- Mapkn 6eToHa no BogoHenpoHuuaemoctu: W4; W6; W8; W10; W12; W14; W16; W18; W20.

6.6.3 K DeTOHY KOHCTPYKUUIA rpagupeH MOryT NpeabsaBnaTbCs AOMOMHUTENbHBIE, YCTaHABMMBAEMbIE B
npoekTax, TpeboBaHUA: No MPOYHOCTUN HA OCEBOE PaCTSKEHME, NPeaeNibHON pacTsSXKUMOCTHU 1 Op.

6.6.4 TpeboBaHua K OETOHY  KOHCTPYKUWA  rpagupeH  HeobxoouMoO  ycTaHaBnMBaTb
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anddepeHUnpoBaHHO NO 30HaM COOPYXEHUS, NpPU 3TOM, TpeboBaHMUS K TEXHWYECKUM XapakKTepucTukam
GeToHa [OMKHbI COOTBETCTBOBaTb (haKTMYECKUM YCroBusiM paboTbl 6eToHa pasnuuHbIX 30H U 4vacTen
COOpPYXEHUN.

6.6.5 lNpoekTHbIN BO3pacT OeToHa HasHa4alT MpPU NPOEKTMPOBaHUW, UCXOAS U3 pearibHbIX CPOKOB
Harpy>xeHust KOHCTPYKLWA NPOEKTHbIMU Harpy3kamu, ¢ y4eToM CMOCOOO0B M TEMMNOB BO3BEAEHUSA KOHCTPYKLUIA
n ycrioBui TBepaeHmus detoHa B cootBeTcTBUM ¢ TOCT 26633. Npu OTCYyTCTBUM STUX AaHHbLIX Knacc 6eToHa
yCTaHaBMnMBaloT B MPOEKTHOM Bo3pacTe 60 cyT.

MpoekTHbIN Bo3pacT 6eToHa COOPHbIX Kerne3o0b6eTOHHbIX KOHCTPYKLUMI NpuHUMatoT 60 cyT. [NpoeKkTHbIN
Bo3pacT 6eToHa Npv BO3BEAEHMM KOMbLEBOro hyHOAMEHTa MOHOMUTHbIX BalleHHbIX rpagupeH HasHavatoT
90 cyT, ecnu B NPOEKTE HE OTOBOPEHO MHOE.

Mapku 6eToHa N0 MOPO30OCTOMKOCTU N BOLOHENPOHULLAEMOCTH Ha3Ha4vatoT B Bo3pacTe 60 cyT.

6.6.6 Mapky GeToHa MO MOPO3OCTOWKOCTU criedyeT HasHayaTb B 3aBMCHMOCTM OT KIIMMaTUYECKMX
YCNOBWIA palioHa CTPOWUTENbCTBA W YCIIOBUIA 3KCTIyaTaumm.

6.6.7 Mapky 6eToHa MO BOOOHENPOHMLAEMOCTN Ha3HaYalT B 3aBUCUMOCTWM OT rpagueHTa Hanopa,
OonpeaensemMoro Kak OTHOLEHNE MaKCUMaribHOro Hanopa, M, K TOMLWMHE KOHCTPYKUUN (UNN pacCTOSHUIO OT
HaMOPHOW rpaHu 40 ApeHaxa), M, U TeMnepaTypbl KOHTAKTMPYIOLLEN C coopyXeHnem Boael, °C, no Tabnuvue
1 ¢ yueTom arpeccmBHocTU Boabl-cpeabl no CI128.13330, FOCT 31384.

6.6.8 B 3aBMCMMOCTM OT pexuma akcnnyaTaumu, Buga KOHCTPYKUMM rpagmpeH Mapky v knacc 6etoHa
Mo NPOYHOCTU, BOAOHEMPOHNLLAEMOCTU N MOPO30CTOMKOCTU CreayeT npMHnumaTh no Tabnuue 1.

Tabnuua 1
KoHcTpyKumun rpagmpeH PacueTHas MwuHMManbHast Mapka 1 knacc 6eToHa B NPOeKTHOM Bopo-
3UMHSS BO3pacTe Mo LIeMEHTHOe
TemnepaTtypa | MOpPO30CTOMKOCTM* BOAOHENPO-  |NPOYHOCTU Ha | OTHOLLEHME,
HapyXHoro HULAeMocTun cxaTtue He Gonee
BO3ayxa
(cpepHsisa
Temnepartypa
Hanbonee
X0nogHomn
NATULHEBKN)
1 MNonepemeHHoe 3aMopaXxkvBaHWe U OTTaMBaHWE HaA3EeMHbIX KOHCTPYKUMIA B BOAOHACBILLEHHOM COCTOSIHUM
HapseMHble KOHCTPYKLUK Hwxe MuHyc 1?1 150 W8 B30 0,40
nepBON 30HbI (Kpome 30°C po muHyc e —
BbITSXKHbIX OalleH 40°C BKITHOY. FQB':”:'
rpagvpeH)
Hwxe muHyc F 400 w8 B30 0,40
20°C po MuHyc —_—
30°C Bkntou. Fz 200
MuHyc 20°C u Pl 00 W8 B25 0,45
BblLle ﬁ
BbiTskHble 6alwHu rpagupeH [Huke MuHyc Plj[][] w8 B30** 0,40
20°C —F2 200
MuHyc 20°C n Fl 400 w8 B30** 0,40
BblLle w
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2 Jnusoguyeckoe 3amMopaxuneaHue n oTtanBaHne Haa3eMHbIX KOHCprKLI,VIVI B BOAOHACbILWEeHHOM COCTOAHUN

HaasemHble KOHCTpyKUnn Hwxe MuHyc ]_:1 00 W6 B25 0,45
BTOPOWN 30HbI 30°C o muHyc —
40°C BKIIOM. leﬁ':'
Hwxe MuHyc Pl 200 W6 B25 0,45
20°C o muHyc e —
30°C BKIIHOM. Ey100
Munyc 20°C n Pl 200 W6 B25 0,50
Bbllle —_

F,100

3 MNoaseMHble KOHCTPYKLNK

KonbueBow dpyHaameHT Hwxe muHyc P13[:|[:| W6 B25 0,45
GalueHHown rpagupHu, nnuta |20°C
¥ cTeHbl hyHaameHTa
BEHTUIISITOPHON rpaupHu,
KOHCTPYKUMMN TpeTbei

30HbI
Mwunyc 20°C Pl 20 W6 B25 0,45
1 Bbllle

CBaWiHbli pyHOaMEHT Hwxe MuHyc Pl 2010 W6 B25 0,45
20°C
Mwunyc 20°C P115U W4 B20 0,50
1 Bbllle

* Hag yepTou - ANS KOHCTPYKUMI rpaavpeH, B KOTOPbIX OxnaxaeHune obecrneunmBaeTcs NpecHoOW BOOOW; Nog
YepTou - AN KOHCTPYKUMI rpagupeH, B KOTOPbIX OXNaxaeHe obecneymBaeTcs MOPCKOW BOAOWN.

** Knacc 6eToHa no Mpo4YHOCTM Ha cxaTue Ans 060noykn GalleHHbIX rpagupeH cregyet npuHUMaTh He
oonee B50.

MNpumeyanne - B OeToHax, B KOTOPbIX MO YCNoBUAM 3KCnJlyaTauum Heobxoanmo uMcrnonb3oBaHue
CyﬂbdDaTOCTOVIKMX LeMeHTOB, NpuMeHeHne 3051bl-yHOCa He OoMNyCKaeTcA.

6.6.9 [Ins oMOHONMUYMBaHMSA y3NOB W CTbIKOB CriedyeT NPUMeEHATb OETOHbI NMPOEKTHOro Krnacca no
MPOYHOCTU U MapPOK MO MOPO3OCTOMKOCTU M BOAOHEMNPOHMLAEMOCTM HE HWXKe Knacca M mMapok beToHa
OCHOBHBbIX KOHCTPYKLMIA, €Cnn Krnacc ero no Npo4yHocTu Ha cxatue B30 u Bbiwe. [ANg KOHCTPYKUUIA C KNaccoMm
6eToHa No NPoOYHOCTM Ha cxaTne Hwke B30 oMOHONMMYMBaHWE OOIMKHO OCYLLECTBAATLCA C NMPUMEHEHMEM
6eToHa MapoK MO MOPO3OCTOMKOCTM M BOAOHENPOHULLAEMOCTU Ha CTYMEHb Bbille Mapok 6eToHa OCHOBHOM
KOHCTPYKLIMW.

6.6.10 KoacbduumeHTbl ycnoBun paboTbl GeToHa, yuuTbiBalOWMe BrUAHME pasHuUbl B BO3pacTte
GeToHa KO BPEMEHMW Harpy>XeHWsi KOHCTPYKLMIM 3KCMyaTaumOHHbIMK Harpyskamy ¢ BO3pacTOM TBEpOEHMWS
6GeToHa, COOTBETCTBYIOLMM €ro Knaccy no NPOYHOCTU Ha CxaTue Wnn pacTsxeHve, ana coopyxeHun KC-3
onpeaenarTcs SKCnepuMeHTansHo.
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6.6.11 KoacbdpuumneHt ycnosum paboTbl, yYUTbIBAKOLLMN AMHAMUYECKOE BO3OencTBue npu paboTte
BEHTUNATOPHOro obopyaoBaHMs U OTpbIBE fonactv crnefyet onpefensaTs Ha OCHOBaHUMM  [AaHHbIX
npoussoauTensa obopyaoBaHus.

6.6.12 T[lpM COOTBETCTBYIOLIEM TEXHUKO-IKOHOMUYECKOM OOOCHOBaHUM AN  BGETOHHbIX U
XKene3obeTOHHbIX KOHCTPYKUWUA FpaaMpeH OOMNycKaeTcsl NPUMEHsITb OETOHbI Ha HanpsraemMom LieMeHTe, a
ONS CHWKEHWs] Harpy3km OT COOCTBEHHOrO Beca KOHCTPYKUMM Anst OETOHHbIX U Xerne300eTOHHbIX
KOHCTPYKLMIA BEHTUNATOPHbIX rPagupeH - nerkne 6eToHbI.

6.6.13 lNpwn npurotoBneHnn 6eToHOB cnenyeT npegycMaTpuBaTb NPUMEHEHNE XUMMYECKUX 00BaBOK B
cootBetctBUM ¢ [OCT 24211, a Takke MpuMMEHEHMe TOHKOAMCMNEPCHbIX MUHepanbHbiXx [06aBoK,
oTBevawWwux TpeboBaHMAM COOTBETCTBYIOLLUMX HOPMATMBHBIX [JOKyMeHToB. O6nactu paumoHanbHOro
npuMmeHeHns obaBok Anga 6eTOHOB rpagnpeH NpuBeaeHsl B NpunoxeHumn b.

6.6.14 HavanbHble mMogynu ynpyroctu GEeTOHOB, MonyyaembliX U3 CaMOYMNMOTHSAKLWUXCSA OGETOHHbIX
cMmecen, cnegyeT npuHumatb Ha 15% Hwxe Mogynsi ynpyroctu B COOTBETCTBylLWMX kraccax no Crl
63.13330.

6.6.15 Npn HasHa4yeHWM CTENEHM arpecCcMBHOCTU cpedbl CReadyeT yuuTbiBaTb CTEMEHb YBENUYEHMS
MUHEpanu3auum oxnaxgaarowen Bodbl C y4eTOM cocTaBa BoAbl M Tuna obopynoBaHWsS MO MOATOTOBKE
00OOpOTHOM N NOANUTOYHOMN BOAbI.

6.6.16 B coctaBe 6eToHa obLliee KONMMYECTBO BOAOPACTBOPUMbIX XMOPUAOB, BHOCUMbIX B COCTaB
6eToHa LUEeMeHTOM, 3anosfiHUTENsIMW, BOAOW 3aTBOPEHMS M XUMUYECKUMWU [oGaBkamMu, He [OMDKHO
npesblwaTb 0,4% Maccbl LeMeHTa; Mpu OTHeCeHUU K knaccam cpepd akcnnyataumm XD wnm XS no FOCT
31384 - He 6onee 0,1% macchl LeMeHTa.

6.7 TpeGoBaHusA K apmaTtype
6.7.1 na apMMpoBaHUs ene3o0eTOHHbIX KOHCTPYKLMI rpagupeH crieqyeT NPpUMEHSITb apMaTypHYHo
cTanb, COOTBETCTBYHOLIYIO TpebOoBaHWSAM HOPMAaTUBHbLIX OOKYMEHTOB W MPUHAANEXallyt K OAHOMY U3
cnefywoLwmnx BUOOB:

CTepXXHeBas apmaTtypHasi ctanb:
ropsiyekataHas - rmagkas knacca A-240, nepuogudeckoro npocuns knaccos A-400, A-500, A-600;
NPOBOSIOYHAst apMaTypHas cTarnb:

xonogHoaedopMmnpoBaHHast MPoOBONIoKa 0OLIKHOBEHHAs - nepuoanyveckoro npoduns knacca Bp500.

[na 3aknagHblXx getanen M CoeauHUTENbHbIX Haknagok cnenyet nNpuMeHATb, KakK npaBuno,
NPOKaTHYIO yrnepoancTyko ctalb.

Mpwv BEIGOPE BMAA 1 Mapok cTanu Ans apmatypbl, yCTaHaBNMBaEeMOM MO pacyeTy, a Takke NPoKaTHbIX
cTanen ons 3aknagHblx AeTanen cnegyeT yuuTbiBaTb TEMMepaTypHble YCIOBUSI 3KCMyaTaumm KOHCTPYKLNIA
N XapaKkTep UX Harpy>xeHusl.

B KOHCTPyKUUSIX, SKCNNyaTUpyeMbIX Npu pacyeTHon Temnepartype muHyc 40°C 1 Bbile, MOXeT ObITb
npuMeHeHa apMaTypa BCeX BbllleyKa3aHHbIX KNaccoB, 3a UckMnoyeHnem apmaTtypsbl knacca A400 u3 ctanu
mapku 35IC, knacca A240 n3 ctanu mapku Ct3kn, NpUMEHsIEMbIX Npu pacyeTHon Temnepatype MuHyc 30°C
1 BblLLE.

Ans npegBapuTenbHO HaMPSPKEHHbIX KOHCTPYKUMI NMPUMEHSIIOT apMaTypHyto cTanb knaccos A500 u
A600.

6.7.2 HopmaTtvBHblE N pacYeTHble COMPOTMBIEHUS OCHOBHLIX BWOOB apMaTtypbl, NPUMEHAeMon B

Kene3obeTOHHbIX KOHCTPYKUMSIX rpadupeH, B 3aBUCUMMOCTM OT ee Kracca [OOSKHbl NPUHMMAaTbCst Mo
Tabnmuyam 6.13-6.15 CI1 63.13330.2012.

6.8 Knacchbl cpep akcnnyatauum
6.8.1 Knaccbl cpen akcnnyaTauuum BCEX KOHCTPYKUWMA rpagvpHu un TpeboBaHua Kk 6GeToHy (B
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3aBMCUMOCTU OT arpecCcMBHOCTU Cpefl) OOMMKHbI BbITb YCTaHOBMNEHbl B npoekte B cootBeTcTBumM ¢ [TOCT
31384, CI1 28.13330.

6.8.2 3OnemMeHTbl KOHCTPYKLUUW, MNOABEPXKEHHbIE BO3OENCTBUIO MOpO3a W OXfaxdarlolled BOAOW,
cnegyeT OTHOCUTb K Knaccy cpef akcnnyaTauum kak MuHumym XF3. Ecnun 3T KOMMOHEHTbI OQHOBPEMEHHO
OTHeceHbl k krnaccam XD n XS, To ¢ yueToM hakTopa 3amep3aHns npumeHsietcs knacc XF4.

6.8.3 ArpeccrBHOe BO3OENCTBME IPYHTOBLIX BO Ha AeTanu rpagupeH crefyert OLeHUBaTb COrnacHo
FOCT 31384, CI1 28.13330.

6.8.4 [1na rpagupeH, BO3BOANMBIX B MPUOPEXHbIX panoHax, BCe AeTanu, KOTopble BCTYNalT B KOHTAKT
C HapyXHon aTtmMocdepoun, AOMKHbl BbiTb OOMOMHUTENBHO OTHECEHbI K Kraccy cpen aKkcnnyartauum XSi.
[etann, Haxogsawmecs B MNOCTOSAHHOM KOHTakTe C MOPCKOW BOAOW, OOIMKHbI ObiTb OTHECEHblI K Kraccy
akcnnyaTaumm XS2 (nog sogown) unun XS3 (npu NepnoanyeckoM yBraXHEHUN U BbICYLLUUBaHUN).

6.9 TpeboBaHMA K obecne4yeHud aHTUKOPPO3MOHHOM 3alUTbl U NOBEPXHOCTU OETOHHbIX
KOHCTPYKLUMN

6.9.1 lNpu npoekTpoBaHUN rpagupeH cnegyeTt npegycmatpuBatb Mepbl NEPBUYHON U BTOPUYHOWN
3aLUMTBI CTPOUTENBHBIX KOHCTPYKUMIA. BTOpMYHas 3awmrta B BUAE CUCTEMbI aHTUKOPPO3MOHHOIO MOKPbITUSA
CTPOUTESbHbLIX KOHCTPYKLMIN AOMMKHA BbIMOMHATLCA HA OCHOBE TEXHMKO-3KOHOMUYECKOro aHanmsa corfnacHo
FOCT 31384. Matepwmanbl u cuctembl ANs 3aLnTbl GETOHHbBIX U XKene306eTOHHbIX KOHCTPYKUMI rpagmpeH
JomkHbl cootBeTcTBoBaTth TOCT 32016, FTOCT 32017.

[MpoekTnpoBaHne aHTUKOPPO3NOHHON 3aLUUTLI AOSPKHO BKMOYATh BbIOGOP CUCTEM 3aLLMTHBIX NOKPLITUN
C y4YeToM BMAa, CTEMEHM arpecCMBHOCTU Cpedbl 3KChfyaTaumm n pakTU4EeCcKoro COCTOSIHUS KOHCTPYKUMIA
rpagvpHM B Nepuog CTpoUTENbCTBA M SKCMyaTaLlmmn, MPOEKTHOrO CPOKa CIyXObl COOPYXEHUS.

6.9.2 B «kayectBe Mep BTOpPMYHOM  3alWnTbl  cregyetT  npegycMmatpumBatb  HaHeCceHue
AHTMKOPPO3MOHHOIO MOKPbITUA Ha 3MNEeMeHTbl KOHCTPYKUUA B Mnepuog CTPOMTENbCTBA M Nepuoguyeckoe
BOCCTaHOBIIEHWNE B MEpUOS IKChyaTauum.

6.9.3 TpeboBaHUA K 3aWUTHLIM NOKPLITUSIM NpUBEAEHbI B NpUoxeHnn B.

6.9.4 lNoBepxHOCTb Xene306eTOHHbIX KOHCTPYKUWMA MNOA HaHeCeHMe 3alUMTHbIX MOKPbITUA OOSPKHA
COOTBETCTBOBaTb TpeOOBAHMAM KaTeEropmm NOBEPXHOCTU He Hmke A6 no CIM 70.13330.

6.9.5 TlpoyHocTb OGeToHa nepen HaHECEHUEM 3aLUUTHBIX MOKPbLITUA [OIDKHA COOTBETCTBOBATb
NPOEKTHbIM TPEOOBAHNSIM.

6.9.6 ,D,OI'IYCKaeTCFI HE HaHOCUTb 3allUTHbIe MOKPbITUA Ha HapPyXHYK U BHYTPEHHKO NOBEPXHOCTU
obonoukn n OPYrux CTpOUTENTbHbIX KOHCTPYKLI,I/IIZ npu COOTBETCTBYHOLLEM obocHOBaHUN © nop,60pe COoCTaBa
0©eToHa C BbICOKOW CTOMKOCTbBHO K XNMUN4eCKomy BO34ENCTBUIIO.

6.9.7 TpeboBaHuA K 3aWMTHBIM NOKPLITUAM LUBOB MPUMHUMAIOT COrflacHO TpeboBaHWSAM K MOKPbITUSM
Kene306eTOHHbIX KOHCTPYKLMIA, 3aUTHbIE MOKPbITUS LUBOB AOIMKHbI OblTh 9NaCTUYHBIMU, HE MOBPEXAaTHCS
npy packpbITUN TPELUUH WnpuHon o 0,2 mm.

6.9.8 ConpsbkeHns cOOpHbIX xene300eTOHHbLIX 3MEMEHTOB rpagupeH crnegyeT npoektupoBatb 6e3
OTKPbITbIX CTamnbHbIX 3aKMagHbIX U HakNagHbIx getanen. B oTAoenbHbIX cnydasx OONyckaeTcs NpUMeEHeHue
OTKPbITbIX 3aKnagHblX W HaknagHblX AeTanei npu YCNoBUM 3aliWTbl MX W CBapHbIX COEAMHEHWMN
KOMOVMHUPOBAHHBLIMW  MPOTEKTOPHBIMKU  (METanfMYeckMMM) 1N U3ONUPYIOLWUMKU  (NTaKOKPaCOYHbIMM)
NMOKPbLITUSIMWN B COOTBETCTBUM C TpebosaHusimmn CI1 28.13330.

6.10 ObecneuyeHne fONTOBEYHOCTU CTPOUTENIbHBIX KOHCTPYKLUN

6.10.1 [JornroBe4YHOCTb CTPOUTENbHbLIX KOHCTPYKUUA rpagvpHU [OOSPKHA COOTBETCTBOBATb CPOKY
cnyxbbl obbekTa CTpouTenbCTBa C y4ETOM MOHUTOPMHIA U NIIaHOBO-MpeaynpeavTeNibHbIX PEMOHTOB UMK
OPYroMy CpOKY, YCT@HOBMEHHOMY B OOBLEKTHbIX UCXOAHbIX TEXHWYECKMX TpebOoBaHMSAX U B TEXHWYECKOM
3a/laHuK 3aKkasyuka npoekTa rpagupHu.

6.10.2 NMpoekTHbIN cpok crnyxbbl rpagmMpHu obecnevmBaeTca cobniogeHnem Komnnekca TpedoBaHumii:
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- K BETOHY 1 ero CocTaBnSAOLWNM;

- K apmarType;

- K TEXHOJIOTMM NPOU3BOACTBA CTPOUTENbHBIX PaboT;

- K pacyeTamMm KOHCTPYKLUUIA;

- KOHCTPYKTUBHbIX;

- K MaTepuanam, TEXHOMNOrM4eckomy 06opyaoBaHuIo U TEXHOMOrMK ero NPOM3BOACTBA U MOHTaXa;
- K 3KCMyaTaLmmn COOpYXeHUs.

6.10.3 [na obecneyeHnss NPOEKTHOM AOMNTOBEYHOCTU CTPOUTENBHBIX KOHCTPYKUWUA FpagnpeH AOMKeEH
ObITb peann3oBaH KOMMIEKC Mep:

- BbIMOJSIHEHNE MPOEKTHLIX U CTPOUTESNbHLIX PaboT B COOTBETCTBUM C TpebOBaHMAMM HaLMOHAIbHbIX
ctaHgaptoB Poccunckon degepaumm;

- BbINOMHEHNE pacyeToB MO 6e30nacHOCTM W 9KCMMyaTauuMoHHOW MNPUrogHOCTM, ONTUMM3aLUS
pa3MepoB CTPOUTENbHbLIX KOHCTPYKLUMIA C Y4ETOM BO3AENCTBMIN OKPYXKaKOLLEN cpedbl U cpedbl AKCnnyaTaumu;

- peanu3auusi TEXHOIOrMYecknx Mep obecnevyeHus OOMroBeYHOCTU (KOMMIIEKC Mep MNEepPBUYHON U
BTOPWYHOW 3aLLmTbl BeToHa);

- BbIMNOJIHEHNE HOPMAaTUBHbIX Tpe6OBaHVII7I K Ka4eCTBY NMPOEKTHbIX pa60T, pa60T noaroToBuTeribHOro n
CTPOUTENBbHOIoO Nepnoaos;

- B Te4yeHne CpoOKa Cﬂy)K6bI npoeeaeHne nepnoan4eckmnx obcnenoBaHui,
nnaHoBoO-npeaynpeanTernbHbIX PEMOHTOB.

6.10.4 [na KOHCTPYKUMMA NepBON 30Hbl, Oonbllern YacT MOBEepXHOCTU OGallHW Bbille YpPOBHS
BOAoOpacnpeneneHvs criegyeT yumTbiBaTb arpeccMBHOE BO3OENCTBUE KOHAEeHCaTa BOabl.

6.10.5 lMNpwn npoekTupoBaHmMn TpeboBaHWIA BTOPOW 30HbI FPagNPHU B TEXHUYECKOM 3a4aHuUM OOIMKHbI
OblTb MpeAcTaBneHbl pe3ynbTaTbl aHanM30B OXMaX4aemMon BoAbl U Yka3aH KOIMMUUMEHT MNOBbILLEHUSA
KOHLIEHTpaUUn XumMmudeckmx BellecTB (CynbdaToB, XMOPUAOB) NpW BbiNapuMBaHUM OXNaxgaemow BoAbl B
nepuog akcnnyartauun.

6.10.6 NMpu ncnonb3oBaHUM XNOPUPOBAHHOW BOAbl €€ MOBLILEHHY arpecCUBHOCTb [OMycKaeTcs He
yuuTbiBaThb Npu Bbibope coctaBa 6eToHa C y4EeTOM ObICTPOro CHUXKEHUSA aKTMBHOCTM PacTBOPEHHOIO XJlopa B
oxna)kgaemMon Boge.

6.10.7 Mepbl NOBLILLEHUST ONTOBEYHOCTU KOHCTPYKUWUA TpeTbelr 30HbI, NOABEPKEHHbIX BO3OENCTBUIO
FPYHTOBbIX BOA, CcriegyeT nNpuHMMaTb Ha OCHOBE XapaKTepUCTUK TPYHTOBbIX BOA, MPUBEAEHHbIX B
TEXHMYECKOM 3aaHum Ha npoektupoBaHue B cootBeTctBuM ¢ CI1 28.13330, TOCT 31384 n HacToAwmUMm
CBOAOM Npasun.

6.11 MnHMmanbHas TonuwMHa 3alnTHOro cros
6.11.1 Ons Bcex 4acTel rpagupHuM MUHUManbHas (CpegHsis) TOMWMHA 3alMUTHOro crnosi 6eToHa
OOIKHa ObITb ¢ =25 (= 30) MM 1 He MeHee AMameTpa apMaTypPHOrO CTEPXKHS.

6.11.2 MuHumanbHas (cpegHss) TOMWMHA 3alMTHOro crnosi 6eTtoHa 4YacTen rpagupeH, KoTopble
noaBeprarnTCs BO3AENCTBMIO OXJTaXaaloLWen BOAbI, @ Takke XIOpUAO0B, U OTHocATCA K krnaccy XD unu XS no
CIm 28.13330, noBepxHOCTEN, OTKPbITbIX AN OXNaxgawlen BoAbl, AOMKHA ObiTb B COOTBETCTBUMM C
Tabnvuen 2.

Tabnuua 2
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HanmeHoBaHne BO3oencTeus MuHumaneHas (CpeD,Hﬂﬂ) TOMLWMHA 3aLLMTHOro crost 6eToHa, MM,
Ons xenesobeToHa

MOHOSIUTHOIO cbopHoro
Bopa ¢t =35 (> 40) ¢ =25 (=30)
Xnopuael iz =45 (=50) it =40 (=45)

6.12 [lonyckaeMble OTKNOHEHUSA KOHCTPYKLUN
6.12.1 [onyckaemMble OTKNOHEHUS PasMepOB M MOMOXEHMSI KOHCTPYKUWA NPU UX U3rOTOBMNEHUU HE
OOJIDKHbI MpeBbIllaTh 3HAaYEHUN, YKa3aHHbIX B Tabnuue 3.

Tabnuua 3
HanmeHoBaHue napameTpa KoHCTpyKLMS (3NEMEHT KOHCTPYKLUN) Honyckaemoe
OTKITOHEHUNE, MM
Paguyc KonbueBon dyHaameHT 6aluHu +50
OnopHoe KonbLo HaLuHn +50
O6onoyka GalHu (ans Kaxagoro apyca) 150
CwmelleHune ocelt (oTHocuTenbHO  |[PyHOaMeHT +10
pa30bMBOYHbIX OCel) MoaKkonNoHHMK +10
OnopHbIN LIOKOMb 10
MoHTaxHas onopa 10
CrakaH pyHOaMeHTa Kapkaca BO4OOXNaauTenbHOro +10
yCTpoWcTBa
Purenb BogooxnagmMTensHOro ycTponcTea +5
Banka BogooxnaauMTensHOro ycTponucTea +5
CmMmeLleHne ocx B HUXKHEM CTOWKa HaKIMOHHOWN KONMOHHaAbI 5
CeYeHUN KOHCTPYKUUn KonoHHa kapkaca Bo4oOXnaguTenbHoOro ycTpomucTea 5
CwmelLeHne ocu B BEPXHEM CTOliKa HaKNoOHHOWM KOroHHaabl +10
CeYEeHUN KOHCTPYKLUK KonoHHa kapkaca BO40OOX1aAnTEeNbHOro YyCTPOMCTBa +15
TonwuHa CrteHka BogocbopHoro baccenHa +20
OnopHoe KorbLo GaluHK +20
O6onoyka baluHK +20
OTKIOHEHNE OTMETOK BEPXHUX MoakonoHHWK, 6anku, kapkac BO4OOXaaNTENbHOIO +20
OMOPHbIX NOBEPXHOCTEN yCTpONCTBa
PasHocTb 0TMeTOK Bepxa Kapkac BogooxnagnTenbHOro ycTponcTea +10
CMEXHbIX KOMOHH HaknoHHas konoHHaga +10
OTKMNOHEHNE BbICOTbI BEPXHUX OcHoBaHMWe KOJNOHH, Kopnyc BO4OOXNaauTens +20
OMOpPHbIX NMOBEPXHOCTEN
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Mepenapa BbICOT CMEXHbIX Kopnyc Bogooxnagutensi +10
KOMNOHH HaknoHHasa konoHHaga +10
OTKNoHeHns 3aknagHbix getanen |OTHOCUTENbHO pa3bUBOYHBLIX OCEN U METOK 10
B NnaHe
OTKINoOHeHNe cO0PHbIX abapuTHble pasmepsbl 5
3NemMeHToB MonoxeHne 6oNTOB M KOXYXOB B rOPU3OHTarbHOWN 5
NAOCKOCTK
CrakaHbl pyHAaMEHTOB KOMOHH Kopryca 20
BOAOOXNaauTens
KomneHcaumsa pagnanbHOro oTkoHeHMs Ha 1 M +15

6.12.2 OTKNOHEHNe ocu u pagnanbHOro OTKIOHEeHUA 000mn0ouKN, gonyueHHoOe Ha HWXHUX dpycax,
OOJPKHO ObITb MOCTENEHHO KOMMNEHCNpoOBaHO Ha BEPXHUX.

6.13 MonHuesawmTa u 3asemneHue
6.13.1 TpeboBaHMsA K YyCTPOWCTBY CPEACTB MOMHUE3ALUNTBI U 3a3eMieHns rpaampHn npueBegeHsl B [2]
n [3].

6.13.2 Mpn NpoeKTUPOBaHUM CUCTEMbI MOMHME3ALMTbI TPaauMpPHN OOMKHO ObiTb MpegyCcMOTPeHOo
crepywolee:

- BbIGOP YPOBHS 3aLLMULLEHHOCTM OT NpsiMoro yaapa monHum (MYM) coopyxeHusi rpagupHu;
- BbIGOP KOHCTPYKLUUM U pasMeLLEHNsT YCTPOMCTB MOJTHME3aLLUTI;
- Tpe6oBaHNsA K MOHTaXy CUCTEMbI MOJTHME3ALLNTLI.

6.13.3 Kowmnnekc cpeacts MONHME3alWMTbl FPaguMpHW BknoYaeT B cebd  MOMHMENPUEMHUKN,
TOKOOTBOAbI U 3a3eMnuTenm.

6.13.4 [onyckaeTcss MCnofib3oBaTb B KA4eCTBE BHYTPEHHMX TOKOOTBOAOB BEPTMKalbHbIE CTEPXHU
Hapy>XHOW apmatypbl 000MoYKM rpagupHu. TpebGoBaHMA MO rapaHTUPOBAHHOMY  3NEKTPUYECKOMY
COEUHEHMIO 3NIEMEHTOB MOMHME3aLLUTLI NpuBeaeHbI B [3].

I'IpM MCnoJsib3oBaHMM apmMaTtypbl obonoukn rpagnpHn B Ka4dectBe TOKOOTBOOOB, M3 HWXHEro Kpad
obonoukn rpagnupHn  yCTpamBakTCA  BbIMYCKM, OT KOTOPbIX MO NOBEPXHOCTU OMOPHbIX KOJIOHH
npoknaabiBaeTcA Hapy>KHbIVI TOKOOTBOA.

6.14 CBeTOOrpaxgeHue N LBETOMapKMpPOBKa
6.14.1 B npoektax BbITSXHbIX 6OaleH rpagvpeH [OOMKHbl MpedycMaTpmBaTbCs MepOnpUSTUS
(cBETOBOE OrpaxkaeHue, MapknpoBo4dHasi okpacka), obecneumBatoLime 6e3onacHocTb [4].

6.14.2 MapkunpoBke nognexaTt Bce rpagupHu Bbicoton 100 m 1 Gonee HesaBMCUMO OT MecTa MX
pacnonoxeHusi. TpeboBaHUS kK MapKUPOBKe rpaaupeH BbicoTon meHee 100 M npuBedeHsb! B [5].

6.14.3 OnekTponuTaHue CBETOBOrO OrpaKAeHWs BbLINOMHAETCS OT pasHblX (a3 OBYX NUTaIOLLMX
NVHUA.  YnpaeneHue (BKMOYEHME W  BBIKIOYEHWE) CBETOOrpaXaeHWeM rpaguvpHU  OCYLLEeCTBNSAETCA
aBTOMATUYECKM B 3aBUCUMOCTM OT YPOBHSI OCBeLUeHHOCTU. CBETOOrpakgeHue rpagupHy BbIMOSHSAETCS
CBETOCUrHaNbHbIMK NPUBopamMmn NOCTOSHHOIO N3NyYeHUsT KPacHOro CBeTa.

7 OcHOBHble Tpe6oBaHUA K pacyeTy KOHCTPYKTUBHbIX CUCTEM FpaaupeH

7.1 O6wue nonoxeHns
18



7.1.1 Pac4eT KOHCTPYKTUBHOW CUCTEMbI FPaaupeEH BKINIOYaET:

- onpegeneHve yCunun B 3reMeHTaxX KOHCTPYKTUMBHOW CUCTEMbl rpagupHu (060Mnoyke, KOMOHHaX,
doyHOAMEHTE) N YCUIUIA, AEeACTBYHOLMNX HA OCHOBaHUS PyHOAMEHTOB;

- onpepeneHne nepemeLleHnin KOHCTPYKTUBHON CUCTEMBI B LIESIOM M OTAESbHbBIX €€ 3NTIEMEHTOB;
- pacyeT yCTOMYMBOCTM KOHCTPYKTUBHOWM CUCTEMBI;

- OLLEHKY COnpoTUBIIAEMOCTH KOHCprKTI/IBHOVI CUCTeMbl OCafKe rpyHTa,

- OLIEHKY HecyLleln cnocobHoCcTH 1 aecdopmMaLimm OCHOBaHWS.

7.1.2 Pac4yeT KOHCTPYKTMBHOW CUCTEMbI, BKIHOYAIOLLEN HaO3EeMHYK KOHCTPYKUMIO U PYHOAMEHT,
cnegyeT nNpousBOAMTbL ANSA BCeX NocnefoBaTenbHbIX CTaAuA BO3BEAEHUA M Ans CTagum 3Kchnyatauumu,
NpyHMMasi pacdeTHble CXeMbl, COOTBETCTBYHWOLIME paccMaTpuBaeMbiM cTagumsiMm. [lpu aTtom cnepyet
YUUTbIBATD:

- NopAaaoK npunoXXeHma m U3MeHeHUA BepTMKaﬂbHOVI n FOpVI3OHTaJ'IbHOI7I Harpy3okK u XecTKocTen
3JIEMEHTOB B MNMpoLuecce MOHTaXa 1 aKkcninyartaunm;

- obpasoBaHue TpewwuH OoT TemnepaTypHo-ycagouHblX Aecdopmaumii 6etoHa B npouecce ero
TBEepaAeHna n Hanndme TeXHONorm4eckmx LLBOB;

- 3HayeHUst MPOYHOCTHbIX U AedOpMaLMOHHBIX XapakTepucTuk 6eToHa B MOMEHT 0CBODOOXAEHMWS
KOHCTPYKUMKN OT onany6ku;

- Hanm4yme uwepoxoBaTtoCctn u pe6pVICTOCTVI NOBEPXHOCTU GalleHHon rragmpHn, a TakKkKe BIIUMAHUE
cocedHnx OalleHHbIX rpagnpeH wuin BbICOKUX 34aHUN (npwnox(eHme ,D,) - Npn Ha3Ha4YeHuUn Harpysok
BETPOBOIro AaBJiEHUA.

7.1.3 PacyeT KOHCTPYKTMBHOW CUCTEMbl rpaguvpHu crnegyet npovsBOAUTb C YYETOM COBMECTHOM
paboTbl HaA3eMHbIX KOHCTPYKUMK, (byHOAMEHTa W OCHOBaHWs Mog HuM. [lpu HasHayeHun pasmepoB
dhyHOameHToB GalleH He JonycKaeTCsa OTPbIB NOAOLIBLI FPYHTA NpU AEACTBUU pacyEeTHbIX HAarpy3oK.

7.1.4 PacyeT KOHCTPYKTMBHOW CWUCTEMbl TPaAVpPHU MPOU3BOOAT C MPUMEHEHMEM FMHENHbIX |
HenVHeWnHbIX XXeCTKOCTeN xene3o06eToHHbIX anemeHToB cornacHo CI127.13330 n CIM 63.13330.

JInHelHble XeCTKOCTU XXene300EeTOHHbIX 31IEMEHTOB onpenendaroT Kak and CniowHOro ynpyroro tena.

HenvHenHble XeCTKOCTU Kene300eTOHHbIX 3NIEMEHTOB ONnpedensitoT Mo MonepeyHoMy CEeYEHUID C
y4eTOM BO3MOXHOFo 06pa3oBaHusA TPELUMH U pasBUTUS Heynpyrmx decopmMaumini B 6eToHe M apmartype,
COOTBETCTBYHOLLUMX KpATKOBPEMEHHOMY U ANUTENbHOMY AEUCTBUAM Harpysku.

7.1.5 3HavyeHnss HENMHENHbIX XECTKOCTEN Kenes3obeTOHHbIX ANEMEHTOB CriedyeT yCTaHaBnvBaTb B
3aBMCMMOCTM OT CTagum pacyeTta, TpeboBaHUN K pacyeTy M xapakTepa HanpsKeHHO-4edopMupoBaHHOIo
COCTOSIHMSA 3NemMeHTa.

Ha nepBon ctagum pacyeTa KOHCTPYKTMBHOW CUCTEMbI, XapaKTepusyemMon Tem, YTO apMupoBaHue
Kene3o0eTOHHbIX 3M1EMEHTOB HEW3BECTHO, HENWHENHYID paboTy 3NMeMEHTOB PEeKOMEHAYeTCsl YYuTbiBaTb
NyTEM NMOHKEHWUST UX XKECTKOCTEN C MOMOLLLH YCITOBHBLIX 0600LLEHHbIX KO3 PULIMEHTOB.

Ha nocnepytowmx cragusix pacdeTa KOHCTPYKTMBHOW CUCTEMbl, KOrga W3BECTHO apMupoBaHue
Kene3o6eTOHHbIX 3N1EMEHTOB, B pacyeT criefyeT BBOAUTb YTOYHEHHbIE 3HAYEHMS! KECTKOCTEN 3M1eMEHTOB,
onpeensieMble ¢ y4eTOM apMUMpOBaHUsi, 06pa3oBaHUs TPELUMH U pasBUTUA Heynpyrnx gedopmauunin B
b6eToHe n apmatype cornacHo CI163.13330.

7.1.6 B pesynbTate pacyeta HecCyLlen KOHCTPYKTUBHOW CUCTEMbI GalLleHHON rpagupHu OOMKHbI ObITh
YCTaHOBMEHbI 3HAYEHUS MEPUANOHANbHbBIX M KOMbLEBbLIX HOPMarbHbIX CWM, U3rMbarLmx MOMEHTOB, a B
HeoOXOAMMbIX Cry4Yasx - M KPYTAWUX MOMEHTOB B CTeHax 000noyku; B pyHAaMeHTax - 3HayeHus
n3rmbaroLLmnx N KpyTALWMUX MOMEHTOB, MOMNEPEYHbIX U MPOAOMbHBLIX CUIT; B KOFMIOHHaX - 3HAY€HMs MPOAOSbHbIX
Cu1I, U3rnbaroLmx MOMEHTOB 1 NOMNEPEYHbIX CUN.
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OnpepgeneHne ycunuin B aneMeHTax KOHCTPYKTMBHOW CUCTEMbl crielyeT Npous3BOAUTb OT AEUCTBUS
pacyeTHbIX MOCTOSHHbIX, AMNUTENbHbIX W KPaTKOBPEMEHHbLIX Harpy3ok, OCOObIX Harpy3ok, a Takke Wux
pacyeTHbIX coveTaHun B cootBeTcTBumn ¢ Cl 20.13330.

Ha I'IepBOVI CcTagunn pacyeTa and OUeHKn yCVIJ'IVIVI B 3J1IeMeHTax KOHCTDYKTMBHOVI CUCTEeMbIl oonyCcKaeTcA
NPUHNMATb ﬂpVI6J'IVI)KeHHbIe 3HAYEHNs1 XKECTKOCTEN OfIEMEHTOB. HpM 3TOM HeobxogmMmo Yy4nTbiBaTb
CywieCTBeHHOe CHWMXeHune KECTKOCTEN B pe3ynbtate BO3MOXHOIo O6pa3OBaHVIFI TPEeLWuH. B nepsom

NPUBSIKEHUN PEKOMEHAYETCS MPUHMMAaTb MOAyNMb YNpyrocTu 6eToHa paBHbIM & ¢ NoHWKaKOLWMM
KoadppuumeHtom k=0,4.

Ha nocneayouimx ctaamsx pacyeTa eCcTKOCTH crieqyeT onpeaensts cornacHo 7.1.5.

7.1.7 B pesynbtate pacdeta KOHCTPYKTMBHOW CUCTEMblI AOMMKHbl OblTb YCTaHOBMEHbI 3HAYEeHWS
BepTMKanbHbIX NepemelleHuin (nNpormboB) U ropu3oHTaNbHblE NepeMeLLeHUs KOHCTPYKTUBHOW CUCTEMBI
rpagmpHy. 3HadeHus YyKasaHHbIX MepeMeLlleHn He [OMKHbl MpeBblaTb  AONYCTUMbIX  3HAYEHUR,
YCTaHOBMEHHbIX COOTBETCTBYOLLUMN HOPMaTUBHBIMU AOKYMEHTaMM.

OnpepgeneHve ropusoHTasnbHbIX NepeMeLLeHnint KOHCTPYKTUBHOW CUCTEMbI CrieyeT Mpov3BOAUTb OT
[ENCTBNS pacueTHbIX (AN NpeAenbHbIX COCTOSIHWIA BTOPOI rpynnbl)l NOCTOSHHBIX 1 KpaTKOBPEMEHHbIX
rOpPU30OHTanbHbIX (BETPOBLIX) HArpy3oK.

I PacyeTHble 3HaueHMsi Harpysku 1 xapakTEpUCTUK MaTepuarioB, UCMonb3yeMble Ansi pacyeTa no

npegenbHbIM COCTOAHMSAM BTOPOW rpynnbl, B Te€X Crnyvasx, korga KOIPMUUMEHTbl HaOeXHOCTU paBHbI
eguHuLe, HasbiBalT "HOPMAaTUBHBLIMK".

OnpepeneHve BepTuKanbHbIX NepemeLleHnin (Npormnbos) KOHCTPYKTMBHOM CUCTEMbI MPOU3BOAAT OT
AENCTBUSE HOPMATUBHBIX NOCTOSAHHbIX U ANUTENbHbIX BEPTMKambHbIX Harpy3ok. [1pyn aTom Ha nepsBon cTagmu
pacyeTa pekOMeHAYyeTCs MPUHMMATb MOHMXKEHHbIE 3HAYEHMNS KECTKOCTN BETOHa KOHCTPYKTUBHOW CUCTEMBI,
MOCKOMbKY TFOpPU3OHTanbHble W BepTuKarnbHble nepemelleHnsa (Mpormbbl) HampsAMyk  3aBUCAT  OT
AedopMaLMOHHbIX CBOWCTB CUCTEMBbI.

Ha nocnegytowmx ctagusix pacyeTta, npu M3BeCTHOM apMMpPOBaHUK, creayeT NpUHMMaTh YTOYHEHHbIE
XKECTKOCTU CUCTEMbI C y4€TOM apMUPOBaHMWS, HanNUuusa TpewuH u Heynpyrux gedopmauuin B 6eToHe u
apmaType, onpegensaemble cornacHo CI163.13330.

[OpM3OHTanNbHbIE NEpPEMELLEHMS KOHCTPYKUUW credyeT oOnpedensitbe C Yy4eTOM MyrfbCauMOHHON
COCTaBMAIOLLEN BETPOBOW HArpy3kn (3a UCKNIOYEHMEM BHYTPEHHETO AaBreHus).

7.1.8 lpu pacyeTe KOHCTPYKTMBHOW CUCTEMbI Ha YCTOWYMBOCTb CrnegyeT Npou3BOAUTb MPOBEPKY
YCTOMYMBOCTU (POpMbl ODONOYKM B LENOM, HAa OENCTBME PaCYETHbIX MOCTOSIHHbIX (COOCTBEHHbLIV BEC) U
KpaTKOBPEMEHHbBIX (BETPOBbIX) FOPM3OHTANbHbIX HAarpy30K COrnacHo npunoxexuto .

Mpu pacuyeTe ycCTOMYMBOCTU (POPMbI KOHCTPYKTUBHOW CUCTEMbI, YYUTbIBas HENWHENHy paboTy
mMaTepuana, crnegyeT NpuHMMaTb MOHWXEHME XECTKOCTU 3NEMEHTOB KOHCTPYKTMBHOMW CUCTEMbI. 3HayeHune
noHwXarLwero koadduuneHTa, B NepBoM NpubnmxkeHun, pekomeHagyeTcs npuHumarb no 7.1.6. MNMpu pacyete
YCTOMYMBOCTU (POPMbI KOHCTPYKTUBHOM CUCTEMbI 3anac YCTOMYMBOCTU AOIMKEH ObITb NMPUMHAT paBHbIM 5,0.

CnepyeT Takke NPOBEPUTb YCTOMYMBOCTb BEPXHEN KPOMKM OBONOYKM OT OEeNCTBUSI BETPOBOM
Harpysku Ans pasfiMyHbiX 3TanoB MOHTaXa no goopmyne

2.3
Gerit = 00528, (I I )™ ; (7.1)
Forit 195 (20) 2 ¥s, (7.2)
roe & - HauanbHbI MOaynb yNpyrocTn 6eToHa;
% {1 - OTHOLLEHME TONLMHBI 0BOMOYKM K paauyCy €€ KPUBU3HBI Ha paccMaTpUBaEMOii BbICOTE Z( |

¢y (Z) - BeTpoBOe AaBneHve. Mpu pacuyeTe yCTOMYMBOCTM BEPXHEN KPOMKW 3anac yCTOMYMBOCTY
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¥z MPUHMUMALOT paBHbIM 3,5.

7.1.9 PacueT ocagku KONMOHH BCreaCTBME NPOCadKW OAMHOYHOrO byHAameHTa Hernybokoro
3anoXeHust Unu KomnbLeBoro dyHAamMeHTa, a Takke Mpu BbIXOAE M3 CTPOS OOHOW KaKOW-NMOO KOMOHHbI
OormkeH obecneyvnBaTb MPOYHOCTb M YCTONYMBOCTb KOHCTPYKTUBHOW CUCTEMBI B LIESTOM.

B cnyyae BO3MOXHOCTM 06pa3oBaHns KapCTOBbLIX NPOBasioB paccMaTpUBaeTCsl pacyeTHas cUTyauus ¢
BbIXOOOM M3 CTpPOSl 4YacTM OCHOBaHMs nog gyHaameHTamu. OCHOBHOW pacyeTHbid napameTp npu
MPOEKTUPOBAHUM NPOTMBOKAPCTOBON 3aLLMTLI COOPYKEHWI NMPU KapCTOBbLIX NpoBarnax - pacyeTHbI AvameTp
KapCTOBOro npoBarna, onpeaeneHne KOTOPOro NPOU3BOAAT C Y4ETOM (PU3MKO-MEeXaHUYECKUX XapaKTepucTuk
FPYHTOB OCHOBaHWSA 1 Harpy3ku, nepegaBaeMoii OT COOPY)XXEHUSI Ha OCHOBaHwMe.

PacueT ocagku KOMOHH cnegyeTt NPOM3BOAUTbL NPU AEWCTBUN HOPMATUBHBLIX BEPTUKANbHBLIX HArpy30kK C
HOPMaTUBHBLIMW 3HAYEHUSIMM COMPOTUBNEHUSS GeToHa W apmaTypbl, NPUHMMAasT JIMHENHbIE XXECTKOCTU
311EMEHTOB KOHCTPYKTUBHOW CUCTEMBI.

7.1.10 OueHKy HecyLleln cnocobHocTM n Aecdopmaumm oCHOBaHWS criegyeT MpPoOu3BOAUTL COrlacHO
CI 22.13330 no ycunusam, OEeNCTBYIOLMM Ha OCHOBaHWE, YCTAHOBMEHHbLIM NPU pacveTe KOHCTPYKTUBHOWM
CUCTEMBI FpagMpHK, BKIIOYAKOLLEN HAA3EMHYHO KOHCTPYKUMIO U (OYHAAMEHT.

7.1.11 Tpu pacyete pyHOAMEHTOB criegyeT yduTbiBaTb AaBneHve obpaTHOWM 3achkinkv rpyHTa C
koadpdpuumentom . =1,0 npn ocHOBHOM couyeTaHnm 1 0,9 - Npu 0cobOM CoueTaHUm Harpy3oK.

7.1.12 Tpu HasHauyeHun knacca OGeToHa ob6onoukn B40 n Gonee cregyetr npoBecTn pacyer
TPELLMHOCTOMKOCTM KOHCTPYKLMM 0BONOYKN.

8 PacueTbl cTpouTenbHbIX KOHCTPYKLMIA rpagupHU

8.1 PacyeT MeTog4OM KOHEYHbIX 3/IeMEHTOB

8.1.1 [Ans npuMeHeHuNst B pacyeTax CTPOMUTENbHbIX KOHCTPYKUUIM rpagupeH criedyeT MCcnonb3oBaTb
Hanbonee pasBuTble MPOrPaMMHbIE  KOHEYHOJNEMEHTHbIE  KOMMMEKChbl, CEepTUULUPOBAHHbIE B
YCTAHOBMEHHOM MOpsiAKe, MO3BONAKLWME BbIMNOMHATL pacyeT MPOCTPAHCTBEHHbLIX KOHCTPYKUMA Ha
NPOYHOCTb, YCTONYMBOCTb U konebaHus.

8.1.2 Ha KOHCTpPYKTVMBHblE W TepMoMexaHudeckue cBoncTBa o6OMoYeKk rpagvpeH OKasbiBaloT
pelwlaloliee BO3OENCTBME BbICOTa KOHCTPYKUMM, dopma (KpUBM3HA) M reomeTpuyeckue COOTHOLLEHUS
(BbICOTBI M AnameTpa).

8.1.3 [ncKpeTM3aumio KOHCTPYKTUBHBIX CUCTEM MNPOU3BOOST C MPUMEHEeHWEM OBOSI0YEYHBIX,
CTEPXKHEBLIX U OOGBbEMHbIX (ECnN 3TO HEeoBGX0oAMMO) KOHEYHBLIX 3NIEMEHTOB, MCMONb3yeMbliX B MPUHATON
pacuyeTHOl Nporpamme.

8.1.4 TNpwu co3gaHMn NPOCTPaAHCTBEHHON MOAENN KOHCTPYKTMBHOW CUCTEMbI HEOOXOAMMO Y4YuTbIBaTb
KOPPEKTHOCTb COBMECTHOMN PaboThbl CTEPXKHEBbLIX, 060M0YEYHbIX 1 06 BbEMHBIX KOHEYHbIX 3NIEMEHTOB B CBA3U
C pasnuyHbIM YNCIOM CTeneHen cBoboabl AN KaX40ro U3 ykasaHHbIX TUMNOB 31EMEHTOB.

8.1.5 [edopmaTvBHble CBOWCTBA OCHOBaHWA criefyeT Y4yuTbiBaTb MyTEM UCNOMb30BaHUA
00LEenPUHATBIX pacyeTHbIX MogeNe OCHOBAHUSA, MPUMEHEHUS Pa3fIUYHbIX TUMOB KOHEYHbIX 31IEMEHTOB MK
KpaeBbIX YCrOBUIW C 3aaHHOW NoAaTiMBOCTLIO, MOAENUPOBaHNS BCEro MaccuBa rpyHTa Mnoj rpaavpHen us
0O6BbEeMHbIX KOHEYHbIX 35IEMEHTOB MIN KOMMIEKCHO - C NMPUMEHEHMEM BCEX NEPEYUCIIEHHbIX Bbille METOA0B
B Crly4ae CINOXHOW COBMECTHOW paboTbl KOHCTPYKLNM hyHAAMEHTa U OCHOBAaHMUS.

8.1.6 Ha nepBo crTagum pacyeTa KOHCTPYKTUBHOW CUCTEMbI [edPOPMaTUBHOCTb OCHOBaHUS
JOnycKaeTCa yuuTbiBaTb C MOMOLBK KO3(MUUMEHTA MOCTENWU, MPUHUMAEMOrO MO YCPEAHEHHbIM
XapakTepucTUKam rpyHTOB.

8.1.7 Tlpn wncnomnb3oBaHUM CBaWHbIX WNW CBAWHO-MNUTHBIX YHOAMEHTOB CcBau criegyeTt

MOAENMPOBaTh Kak ene3o6eTOHHbIE KOHCTPYKLMU UMW YYUTbIBaTb UX COBMECTHYH paboTy C rpyHTOM, Kak
e[VHOoe OCHOBaHMe C UCMOJIb30BaHWEM MPUBEAEHHOrO KO3 MULIMEHTa NOCTENN OCHOBAHMUS.
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8.2 CocTaB pacueTHbIX Harpy3oK U Bo3faencTesumn

8.2.1 O6bwme nonoxeHus

B HacTosilem pasgene yctaHaBnvBalTCst TpebOBaHUSA NO HA3HAYEHMIO HArpy3oK, BO3OENCTBUN U UX
COYETaHW, y4MTbiBaeMbIX MPU pacdeTe KOHCTPYKUWWA TpagvpeH Mo npedefibHbIM COCTOSHUSIM MEpPBONA U
BTOpon rpynn B cooTtBeTcTBuMM ¢ FOCT 27751, a Takke OONONHUTESNbHblE TPebOBaHMSA MO Ha3HaAYEHUHO
pacyeTHbIX HAarpy3oK, yunTbiBatoLme cneunduky akcnnyataumm 6alleHHbIX McnapuTenbHbIX rPagupeH.

Ob6wme TpeboBaHWS K Ha3HAYEHWO Harpy3ok U Knaccudmkauma Harpysok MnNpuUHUMaKTCa B
cootBeTtcTBum ¢ Cl120.13330.

8.2.2 NocTosiHHbIE Harpy3ku
K NOCTOSIHHBIM Harpy3kam OTHOCHATCSt COGCTBEHHBIV BEC KOHCTPYKLUMMW rPagnpHK, BEC rpyHTa obpaTHON
3achbInku, AaBeHne rpyHTOBbIX BOA.

Co6CTBEHHbIN BeC Kene306eTOHHbIX KOHCTPYKUWUA OnpeaensieTcss YMHOXEHUMEM YAernbHOro Beca,
paBHoro 25 kH/M3 | Ha o6bem anemeHTa.

YenbHblit BEC rpyHTa 06paTHOIA 3aChinKn NPUHUMaeTcs paBHbIM 20 kH/M 3 |

ypOBeHb FPYHTOBbLIX BOA NPUHUMAETCA COrfnacHoO pe3dynbTtataM NHXEeHEPHO-reomorm4eckmx N3bICKaHWUN
nnowagkn cTtpoutenbCcTBa. Harpy3Ka OT TPYHTOBbLIX BOA onpeaendetcd yMHOXeHUeM BbICOTbl BOAAHOIO

cTon6a Ha yAenbHbli BEC IPYHTOBbIX BOZ. Y/AeMbHbIi BEC IPYHTOBbIX BOJ NPUHUMAETCs paBHbIM 10 kH/M 3 .

8.2.3 inuTtenbHbIe Harpy3kKu

K onutenbHbIM Harpyskam OTHOCSITCA: BeC TexHorormyeckoro obopydoBaHus rpagvpHW, Bec
TpybONpoOBOAOB C BOAOW, BEC BOAbI B BOAOCOOPHOM GaccelHe, AaBrieHne Boabl B MOABOAALIMX KaHanax,
nogbemHbIX LWaxTax, BogopacnpefenuTenbHblX JoTKax, ycagka GeToHa, Harpy3km OT HepaBHOMeEpHOW
0CafKkun OCHOBaHUA nog Kakow-nmbo onopomn.

Bec texHonornyeckoro obopyaoBaHus rpagupHu (OpocuTenb, KanneynoBWUTenb) NPUHUMAaEeTCs Ha
OCHOBaHUM [aHHbIX 3aBOoAa - W3roToBuMTens oOOpydoOBaHMA C y4eTOM Beca BOAbl Ha MNOBEPXHOCTSX
obopynoBaHus.

8.2.4 KpatkoBpeMeHHble Harpy3Kku

K KpaTKOBpPEMEHHbIM Harpy3kam OTHOCSTCA: BEC NepcoHarna B 30Hax OOCMyXuBaHWUS U peMOHTa
obopynoBaHUst rpagvpHW, Harpy3ku OT TPaHCMOPTHbIX CPeacTB Mo AHuwly BogocbopHoro GaccelnHa,
BETPOBbIE U KIMMAaTMYECKME Harpysku, Harpyskm OT cneumanbHoOro obopyaoBaHus (rpy3onaccaxupckuin
noabeMHMK, onanybka, Harpy3ku OT KpaHOB) Ha 3Tane COOPYXXEHUSA rpaanpHM.

8.2.5 CenncMmnyeckoe Bo3pgemcTBue
Cencmmyeckoe BO3OENCTBUE OTHOCUTCS K OCODBLIM Harpy3kam.

PacueT cTpouTenbHbIX KOHCTPYKUMIW, TexHororndeckoro obopypoBaHus u TpybonpoBogoB Ha
cencMmnyeckoe Bo3aencTeme BoinonHsietcs B cootBeTcTBuM ¢ CI 14.13330 ans 6alleHHbIX rpagupeH.

"pagupHA OTHOCUTCS KO BTOPOW KaTeropmm CEMCMOCTOMKOCTH.

CTpoutenbHble KOHCTPYKUMW TpagMpHN [OOMKHbl COXPaHATb CBOK paboTocnocobHOCTbL nocne
NPOXOXAEHNSI 3EMNETPSACEHNST UHTEHCUBHOCTbBIO 40 NPOEKTHOro 3emneTpsiceHns (M3) BKNOYMTENBHO.

B cootBetctBMM ¢ CIT 14.13330 npoBepky MPOYHOCTU >KeNe300€TOHHbIX KOHCTPYKUUA rPaaupHN Ha

cecMmn4yeckoe BO3dencTeue cnegyet NpoBoAUTb MO NIMHENHO-CNEKTPanbHOM TEOPUM CENCMOCTOMKOCTH.

8.3 PacueTHble co4yeTaHMA Harpy3oKk W BO3AENUCTBUMA MNpPU pacyeTe NO npeaenbHbIM
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COCTOSIHUSIM
8.3.1 Pac4yeTHble co4veTaHusi Harpy3ok B pacyeTax CTPOMTENbHbIX KOHCTPYKUUA BEHTUIATOPHbLIX
rpagmpeH BbinonHstoTea B cootBetctaum ¢ CI 14.13330, CIM 20.13330.

8.3.2 Pac4yeTHble COYETaHNsS HArpy3oK B pacyeTax CTPOUTENbHbIX KOHCTPYKUMIA BbITSXKHbIX FpagupeH
BbinonHaTcsa B cootBeTcTBum ¢ CI 14.13330, CIM 20.13330 n npmBeneHsl B [6].

Harpy3aku 1 koatuUUMeHTbI HaAEXHOCTU 7y NpuBeAeHbI B Tabnuue 4.

Tabnuua 4
O60o3HaveHne Harpysku HaumeHoBaHve Harpysku 3haueHme Tf
1 MocTosiHHbIE HArpy3Kku
D Harpyskn cobcTBeHHOro Beca* 0,9unn 1,1
H Harpyskn gaeneHus rpyHTa (obpaTHOW 3acbInkiu) 1,15
2 inuTenbHbIe Harpyskn
E Harpyska ot o6opynoBaHus 1,2
F Harpyaka oT xungkoctu 1,0
SH Ycapgka 1.1
SL HepaBHomepHas ocagka 1,1
3 KpaTkoBpeMeHHble Harpysku
L [OnHamnyeckue Harpysku 1,2
w BeTpoBble Harpy3ku** 1,4
T TemnepaTypHble Harpysku*** 1,1
4 Ocobble Harpysku
SE Cericmuyeckasi Harpyska 1,0
* BKMo4alTCst B COMETaHNS C MOBbILLAOLIMM U MOHMXKAKLWKUM Ko3dduuneHTamMmm onst ydyeta BO3MOXKHOIO
yXyALLEHWS YCNOBUIA paboTbl KOHCTPYKLIMM MPU OTKIMOHEHUSIX OT NMPOEKTHOIO 3Ha4eHUss COGCTBEHHOIO Beca.
w W= WEI +¥', roe WD - BHELUHAS BETPOBAas Harpyska; W’}— BHYTPEHHSS BETPOBAsi Harpyska.
o AR s W (oM. Tabnvuy 6).

KoahduumeHTbl coyeTaHus Harpys3ok Ang pacyeTta no npefenbHOMY COCTOSHWIO MEPBOWM FPpymrbl
npuBeneHbl B Tabnumue 5.

Tabnuua 5 - KoadduumeHTbl codeTaHuMs Harpys3ok AN pacyeTa BbITSXKHOM ©OalHW rpagupHu no
npegenbHOMY COCTOSIHVIO MEepPBOW rpynmbl
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Bug Harpysku Onuncaxuve Harpysku Koacbdpu- | KoadbdpumumeHT covetaHms ¥ i
LMEHT S
HaOEeXHOCTH
Tr
OcHoBHOe Ocoboe OcHoBHOe Ocoboe
CoYeTaHue | co4yeTaHue | coveTaHue | codeTaHue
[NocTosHHas CobOCTBEHHbIN BEC 11 1,0 1,0 11 1,1
Kene3o6eTOHHbIX
KOHCTpPYKLMI D 0,9 0,9 0,9
OnutenbHble OT ycazakm SH 1.1 1,0 1,0 1.1 1,1
OT HepaBHOMEpPHOW 1,1 1,0 - 1,1 -
ocagku &7
KpaTtkoBpemeHHble |BeTtpoBasa W 1,4 1,0 1 1,4 1,4
TepmoBnaxXHOCTHOE 1,1 0,9 0,8 1,0 0,88
Bo3gencTame (yyeT
cpeaHewn 3uMHen
MeCSIHHON TemnepaTypsbl
npu aKkcnnyaTauun)
T°F
TemnepaTypHoe
BO34encTeme npu
OCTaHOBKe rpagupHu:
T5% - neTHee 1.1 0,9 08 1,0 0,88
TW - 3umHee
Ocobble CelicMmnyeckoe 1,0 - 1,0 - 1,0
BO3ENCTBIE
MpumedaHns
1 SH n SL MOryT 4eiCTBOBaTb OOHOBPEMEHHO.
2 P, T8 W - B3aumMouCKITiodaloLLme HarpysKu.

CouyeTaHusi Harpy3ok B cpopme ypaBHeHW [ns pacyeTa OalHWM rpagupHU No npegenbHoMy
COCTOSIHMIO NEPBOM rpynnbl NpuBeAeHbl B Tabnuue 6, a No npeaenbHOMY COCTOSIHUKO BTOPOW Fpynmnbl - B
Tabnuue 7.

Tabnuua 6 - CoyeTaHus Harpya3ok Aand pacyeTa no npenefibHoMy COCTOAHUKO I'IepBOI7I rpynnbl

K1=1,1D+1,4W

K2=0,9D+1,4W
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K3=1,1D+1,4W+1,1S

K4=0,9D+1,4W+1,1S

K5=1,1D+1,4W+0,9 11T

K6=0,9D+1,4W+0,91,1T

K7=1,1D+1,4W+1,1S+0,9 11T

K8=0,9D+1,4W+1,1S+0,91,1T

Ke=110+5p + 1155 +0,3 145

Klo=03D+ 5+ 115y +0,5 14

MpumevaHns

1 MNpwu pacyeTe 6aHM rpagupHK Ha ocobble Harpys3ku BETPOBYIO HArpy3Ky crieqyeT npMHUMaTh B pasmepe
30% pac4eTHOro 3Ha4eHnss CKOPOCTHOrO Hanopa.

2 [Insa kombuHaumn K2, K4, K6, K8 n K10 Harpy3ka cobcTBeHHOro Beca D npuHumaeTcs ¢ koaduLmMeHToM

HaeXHOCTN NO OTBETCTBEHHOCTU COOPYXEeHuaA TJ‘! =1,0.

PacueTom BbITSKHOWM GallHM rpagupHM Mo NpeaesibHOMY COCTOSIHUIO NMEepBOi rpynnbl B pesyfibTaTe
BO3AEWCTBUSI pacyeTHbIX COMeTaHUIA Harpy3ok (CM. Tabnuuy 7), onpeaensioT: B CTeHKax 060M0Yku rpagupHu
- MepWAMOHanbHble U KOmNbLEeBble HoOpMarbHble CUIbl, U3rMGaloLLUMe MOMEHTbI, B KONTOHHaX - NMpoAosibHble
CUnbl, M3rnbatoLie MOMEHTbI M MoMepeYHble CUMbI.

PacueT no npoyHOCTM Xene3obeTOoHHOM O0O0NoYkM nNpu OEeNCTBUM M3rNOaloWMX MOMEHTOB U
NPOJONbHbLIX CUM (BHELEHTPEHHOE CXaTue WNu pacTshkeHne) crnegyeT nNpov3BOAWTL AN CeYeHUw,
HOpMarnbHbIX K NPOAOMbHOW OCWU (paguanbHOW WNM KacaTenbHOM K KOMbLEBOMY paccmaTpvBaeMoMy
ceyeHno). PacueT cnegyeT npou3BoAnNTbL HA OCHOBE HENMHENnHoW aedopmMaLnoHHo mogenu, cornacHo Crl
63.13330 (ona Kenes3obEeTOHHbIX 3NEMEHTOB, Ha KOTOpble OEWCTBYIOT wu3rmbalwowme MOMEHTbl ABYX
HanpasneHu 1 NpoAonbHas cuna).

8.3.3 PacyeTbl ene3o6eToHHbIX GalleHHbIX rpaaupeH No npeaerbHbIM COCTOSIHUAM BTOPOM rpynmnbl
Ha pacyeTHble COYEeTaHUsI Harpy3ok, NpuBedeHHbIe B Tabnvue 7, BKIoYaloT:

- pacyeT no o6pa3oBaHMIO TPELLNH;
- pacyeT No PacKpbITUIO TPELLUMH;
- pacyeT no gecopmauusim.

B pacdetax no npenernbHOMY COCTOSIHUMIO BTOPOW rpymnnbl KOS(PMULMEHT HAOEXHOCTU MO Harpyske
Tf =1,0.

Tabnuua 7 - CoyeTaHus Harpya3ok Aand pacyeTa no npegefibHoMy COCTOAHUKO BTOpOVl rpynnbl

K1=D+W

K2=D+W+S

K3=D+W+0,9T
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K4=D+W+S+0,9T

MpumeyaHne - T = 79F , %8 | 7% . B3aumouckniovaroLe Harpysku; S=SH , SL - MoryT
[1eCTBOBaTb OJHOBPEMEHHO.

PacuyeT no packpbITUIO TPELLMH NPOU3BOAAT U3 YCIOBMS

Gepe Zlope ulf |

TA€ .p. - LIMPVMHA PACKPbITUS TPELUMH OT AEWCTBMS COYETaHUi BHELIHUX Harpy3oK, onpeensieMbiX
cornacHo Tabnuue 7;
@epe, uff - NPEAEINBHO AONYCTUMAS LUMPUHA PACKPLITUS TPELLVH;

@epe, ulf = @epe] - NPEAENbHO AOMYCTUMAS WMPUHA HENPOAOIMKUTENBHOIO PACKPLITUSA TPELLMH;

@ope ufi = @epe - NPEAENBHO AOMYCTUMAS LWUMPUHA NPOJOMMKUTENBHOTO PACKPLITUS TPELLMH.

LnprHa pacKpbITMS TpeLUH B Xene3obeTOHHbIX KOHCTPYKUUSX rpaavMpeH He OOMKHa npesbillaTb
crneayoLnxX 3HaYEeHWii:

- ONs1 KOHCTPYKUMIA 1 1 2 30HbI:

0,15 MM - NpY NPOAOIMKNTENBHOM PaCKPbITUN TPELLIMH;
0,2 MM - NPV HENPOAOIMPKUTENBHOM PaCKPbITUN TPELLMH;
- ONS KOHCTPYKUUIA 3 30HbI:

0,2 MM - Npy NPOJOIKMUTENBHOM PACKpPbITUN TPELLUH;
0,3 MM - NpV HENPOAOMKNUTENBHOM PACKPbITUN TPELLMH.

8.4 HopmaTuBHbIe 1 pacuyeTHble 3Ha4YEHUS XapaKTepuCcTUK 6eToHa
8.4.1 HopmaTuBHble W pacyeTHble 3HA4YeHWs MPOYHOCTHBLIX XapakTepucTuk 6GeToHa, a Takke

koadpduLmMeHTbl ycnosui paboTel Yy , yuuTbiBaowwme ocobeHHOCTU paboTbl 6eToHa B KOHCTPYKLMK

(xapakTep Harpysku, yCrioBusi OKpyXatowen cpegbl M T.4.), cnegyeT npuvHumaTb B cootBeTcTBum ¢ CIl
63.13330.

8.4.2 [edopMauMOHHbIE XapaKTeEpPUCTUKM OeToHa (NpepenbHble OTHOCUTENbHbIE Aedopmaunm
GeToHa, HavanbHbI MOAYMb YNpPyrocTM OeTOHa MpU CXKaTuM U PacTsHKEHUU, KOIULMEHT nonepeyHon
aedopmaumm 6eToHa, KOahPULNEHT NUHENHOW TeMnepaTypHou Aedopmaumm 6eToHa) cnegyeTt NpuHMMaTh
B cootBeTcTBUM ¢ CI1 63.13330.

MpunoxeHne A

OcHOBHbIe GyKBEHHble 0603Ha4YeHuUA
I, - MOMEHT MHepuuM CeyeHusl, COCTOSILLEro M3 BepxHero pebpa XecTKocTM U yyacTka 060Mouku
OTHOCUTENBHO BEPTUKAIBHOWN LIEeHTPanbHOW OCK CEYEHUS;

g - PacCTOsiHMe OT LeHTpanbHOW OCW rpagupHU [0 LEHTpa TSHKECTU CeuYeHWsl, COCTOSILLEro U3
BepxHero pebpa XeCTKOCTU 1 yyacTka 0B6ONoYUKY;
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Ky, - HauanbHbIn MoAy b ynpyrocTu 6eToHa;

%) - TonwmHa o60NOYKM Ha BbICOTE Z) ;

1 - paanyc KpuBM3HbBI 060MNOYKM Ha BbICOTE I ;
Zj) - BbICOTa;

¢4 (2] - BETPOBOE AaBneHue;

£ - KOOPDUUNEHT HAZEKHOCTM MO Harpy3ke;

D - Harpy3ka cobCTBEHHOrO Beca;
H - Harpy3ka gaBneHus rpyHTa (obpaTHoW 3acbInku);
E - Harpyska oT obopyaoBaHus;

F - Harpy3ka oT XXMAKOCTH;
- ycaaka;
A~ - HEpaBHOMEpHas 0CaaKa;

L - AMHamMuyeckne Harpysku;
W - BeTpoBble Harpysku;

T - TeMnepaTypHble Harpysku;

3 g - cecMuyeckas Harpyska;

W - BHelLHAA BeTpoBas Harpyska;

¥ - BHYTpeHHsIs BeTpoBas Harpyska;

TP - TepMOBNAXXHOCTHOE BO3ENCTBME NPY 3UMHEN 3KCMnyartauum,

T8 - NeTHee TemrnepaTypHoe BO31eNCTBME NPU OCTAHOBKE rpaamnpHu;

T - 3UMHee TemnepaTtypHoe BO3[1eNCTBMNE NPu OCTaHOBKE rpadupHu;

¥y - KOADPUUNEHT HAOEXKHOCTU MO OTBETCTBEHHOCTU COOPYXKEHUS;

& ppe - LUNPUHA PACKPBITUSA TPELLUH;

Here,ulf - NPEAENBHO AONYCTMAs WMPUHA PACKPLITUSA TPELLNH;

Zope] - NPEAENbHO OONYCTMMAs LUMPUHA HENPOAOMKUTENBHOIO PaCKpPbITUSA TPELLMH;

& re 2 - NPEOENbHO AOMYCTMMANA WMPUHA NPOOOIKUTENBHOMO PACKPbITUS TPELLH;

m - HOpMa onpeageneHna pacxoga matepumana 3alnUTHbIX I'IOKprTMVI;
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Smjn - MUHMMarbHaaA ToNWwnHA 3alMTHOIO NOKPbITUA, MKM;
rsd - CTaHOapPTHbIE OTKITOHEHUA OT TOJILWMHbI 3alLMTHOIO NOKPbITUA, MKM;

' - nnoTHOCTb MaTtepuana 3alnTHbIX I'IOKprTVIIZ, Kr/om 3 )

A, - cofiepXaHne TBepAbIX BELLECTB Mo 06beMy;
¥, - KOA(PPMUNEHT NOTEPL NPU HAHECEHUY;

[ - k0adPULMEHT Ha LLIEPOXOBATOCTb NMOBEPXHOCTU;
MF - nepenag Temnepatyp no TonwmHe 060MnoYKu;
h - TonwmHa o60on04KY;

fry - TEMNEPATYpa BHYTPU OGONOYUKM IPafUpHU;

ty - TeMnepaTtypa cHapy»u 060M0o4Ku rpaanpHY;

A.- K03 MLMEHT TeNnonpoBoaHOCTH BETOHA;

gy - TENNOOTAAYA HA BHYTPEHHEW CTOPOHE 060N0YKY;

diy - TENOOTAAYa Ha HapyXXHON CTOPOHE 0BOMOYKM;

Pish - KOIMPUUMEHT SIMHENHON YcaaKkn GETOHa;

@ - KOO PULMEHT NMHENHON TeMnepaTypHon aedopmaLmu;

M7 - nepenag BNaXXHOCTU MO TONLWMHE 060104KY;

1.5~ TemnepaTtypa BHyTPEeHHell MOBEPXHOCTY BalLHW;

T, - Temnepartypa Hapy»XHOI NOBEPXHOCTU BaLLHu;

Eqq - CPEOHSAS CYTOYHas TemnepaTtypa Hapy)XHOro Bo3dyxa B Tensnoe Bpemsi roaa;

5 - npupalleHne nepenaaa TemnepaTtypbl OT CONHEYHOI paauaLmm;
W - HOPMaTMBHOE 3Ha4YeHe BETPOBOWN HarpysKku;

Wy, - CPeHee 3HauyeHne BeTPOBON Harpysku;

Wp - NynbcauvoHHas BETpoBasi Harpyska;

£ - K0athPULIMEHT AUHAMUYHOCTY;

£(z) - koacbuLMeHT nynbcaLum BeTpa Ha YpoBHE Z;

V - K03(hDPULIMEHT NPOCTPAHCTBEHHON KOppensauuv nynbcauui AaBneHus BeTpa;
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& - TorapuMmn4ecknin eKpeMeHT kornedaHun;
J1 - nepeasi cobcTBEHHast YacToTa;

Hfj - HOpMaTUBHOE 3HaYeHne gaBneHns BeTpa, la;

k(z) - KO3hPULUMEHT, YUNTbIBAKOLLNIA M3MEHEHNE AaBMEHNsS BETPa NO BbICOTE;

Wy - AaBneHne Ha BHYTPEHHIO NOBEPXHOCTb 060M0YKY;

Z - BbICOTa Haf YPOBHEM 3eMnu;

8 - yrnoBsoe pacCcTosiHWE B FOPU3OHTArIbHOM MOMNEpPe4YHOM CEYEHUN OT NIMHUM HaYanbHOro OTCHETA;
@5 (Z ) - CKOPOCTHOI HaMop Ha BbLICOTE Z;

k(z) - k0atbpULMEHT, YYUTBIBAIOLLMIA NPYMEHEHNE BETPOBOIO AaBIEHUS MO BbICOTE;

i - aspoguHammnyeckmin KO3 ULMEHT;

A - k03t PNUMEHT 3aBUCMMOCTM BETPOBOTO AABMEHNS OT PACMONOXKEHHBIX BGIN3N COOPYKEHUI;
pe - KO3(h(PMLMEHT BHELUHErNO AaBneHuns;

%2 p - BbICOTA pebpa;

i p - paccTosiHne mexay pebpamu Ha 1/3 BbICOTbI 060MN0OYKY;

{2 - MUHUManbHBIN NPOLIEHT apMUPOBAHNA ANS KOMbLIEBOW apMaTypbl;

¢ o - TPUBEAEHHAs Nnowanb NornepeyvyHoro ceveHuns KonbLeBon apmarypbl;
h - TonwmHa cTeHbl 060noYKy;

H 1z- BbIcOTa 30aHNS;

H - BbICOTa rpagupHu;

&, - CKOPOCTHOM Hanop BeTpa B ypOBHEe Bepxa rpaavpHu BbiCOTOn H,

€ pi - KOAPULNEHT BHYTPEHHETO AaBMNEeHUS.

Mpunoxexne b

Be3sonacHoOCTb 1 3KcnyaTauMoHHasi MPUro4HOCTb CTPOUTENbHbIX KOHCTPYKLUMA U OCHOBaHUS
rpagupHu. OCHOBHbIE NONOXEeHUs!
B.1 ArpeccMBHOCTb OxnaxpaemMon BoAbl, N0A3eMHbIX BOA, MOPCKOW BoAbI

Ha cTpouTenbHble KOHCTPYKUMM rpagupHU cpefa SKCnnyaTtauuum okasblBaeT —arpeccuBHoe
BO34ENCTBME.

lasoeasi cpeda. [a3oBas cpefa BHYTPU [PaAMPHU XapakTepusyeTCs BbICOKOW BIa)XHOCTbHO
(oTHOCKTENBHAs BriaxHocTb 00 100%) M Hanuumem yrnekucnoro rasa Bosgyxa. CornacHo CI1 28.13330
rasoBasi cpefa BHYTpY rpagupH/ OLEHMBAETCs Kak cnaboarpeccuBHas Ans Xene3o0eTOHHbIX KOHCTPYKLUWIA.
[a3oBasi cpega C HapYXHOW CTOPOHbI FPagUPHU UMEET MNEepPEeMEHHYI0 BRAXHOCTb C NEpPUOAMNYECKUM
BO30ENCTBMEM aTMOCKEpPHbIX OCafgKoB M OLEHMBAETCs Kak crnaboarpeccuMBHas Onisi Kene3obeTOHHbIX
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KOHCTPYKLMN.

pyHmbl. CTeneHb arpecCMBHOIO BO3AEWCTBUSI TPYHTOB 3aBUCUT OT WMX XMMUYECKOro cocTaBa Ha
nrnowagke CTpouMTenbCTBa M ONS KaXAOW rpagvupHM OLEHMBAETCS B Mpouecce M3biCKaTenbCKnx paboT no
pe3ynbTataM XMMU4YecKoro aHanmsa rpyHtoB cornacHo CIT 28.13330. Otbop npob Anst XMMWYECKOoro
aHanu3a criefyeT BbINOMHATE M3 BCEX OTMMYAIOLMNXCA COCTABOM CMOEB Bbille YPOBHS MOA3EMHbIX BOA Ha

rMyOuHy 3anoXeHust KOHCTPYKUMA. XUMWYECKUM aHanu3oM OnpefensieTcsi CoAepXaHue CreayoLmx
arpeccuBHbIX BELWECTB (MOHOB):

- coreii MarHvsi B nepecyeTe Ha 1oH :Mg2+;

- comnei aMMOHUS B nepecyeTe Ha UOH NHJ;
- e[KVX LLenoYei B nepecyeTe Ha MOHbl 13T ET;

- CynbhaToB B nepecyeTe Ha MoH S ;

- XJIOPUAOB B NepecyeTe Ha UOH (]~ ;

- obwee cogepxkaHue xnopuaos, cynbgaTos, HUTPATOB 1 Ap. CONen.

[Tod3emHbie 800bI. CTENEHb arpecCBHOrO BO3AENCTBUS NOA3EMHbIX BOA 3aBUCUT OT UX XUMUYECKOTO
COCTaBa Ha NnJoLwagKe CTPOUTENBLCTBA M AN KaXO0W rpagvpHU OLEHMBAETCSl B NPOLIECCE M3blCKATEMbCKUX
paboT no pesynbTaTaM XMMWUYECKOrOo aHanu3a noasemMHbix Bog no CIl 28.13330. B npouecce

N3bICKaTEJTIbCKNX pa60T XUMUYECKMM aHanu3oM MoA3eMHbIX BOA AOJMKHO ObiTb YCTaHOBJ1IEHO coaepXaHune
cnegyruwmnx arpecCmMBHbIX BELWECTB (VIOHOB)I

- 6ukapboHatos HCD5 ;

- arpeccuBHOM YrnekucnoTbl i ;

- coneii MarHus B nepecyeTe Ha UOH Mgz"';

- COoneit aMMOHUSA B NepecyeTe Ha MOH NHJ;
- e[IK1X LenoYeii B nepecyeTe Ha OHbI T]atm ET;
- cynbmaToB B NepecyeTe Ha MOH SOE‘_;

- XNIoOpnaoB B nepecyeTe Ha OH (1™ ;

- obLLee coaepkaHue XopuaoB, CynbgaToB, HUTPATOB U Ap. CONeil.

KnucnotHocTb (LenoyHocTb) Boa onpedensetcss 3Hadenvem pH. Ha nnowapkax ¢ 60mnoTucTbiMu
rpyHTaMu cregyet onpeaenaTb coaepxkaHue B NoA3eMHbIX BOAAX OPraHUYeckmx KUCIoT.

OT60p npo6 cnefnyeT BbINOJIHATL BO BCe€X BOLOOHOCHbLIX TFOPU3OHTax A0 MaKkCUManbHOM rﬂy6I/IHbI
3arioXeHnsa noa3emMHbIX KOHCprKLI,I/II7I.

Oxnaxdaemas eoda. Oxnaxpaemasa BOOa WMEET MNEPEMEHHbIN COCTaB pPaCTBOPEHHbLIX COMEWN,
3aBUCALLMA OT KayecTBa WCXOOHOW BOAbl, MOSly4aeMoW M3 MPUPOLHbIX MCTOYHMKOB M MOABEpPratoLlencs
O4YUCTKE, M UCNapeHuss Bogbl B npouecce oxnaxaeHus. WCTOYHMKM Bogbl UM cogepXaHwe B Hewn
PacTBOPEHHbIX CONMEN W JApPYrnx COEAWHEHWIA OmnpefensieTca B Mpouecce U3biCKaTenbCkux pador.
YBenuyeHne KOHLUEHTpaUun pacTBOPEHHbLIX CONEN U OPYrMX COEAMHEHUM B MpOoLEecCe UCMOoNb30BaHUSA B
TEXHOSTIOrMYEeCKOM npoLecce MOXeT AoCTuraTb 5-7-KpaTHOro. ArpeccuBHOCTb OXNakgarowlen Bogbl Mo
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OTHOLLUEHMIO K KOHCTPYKUMSAM U3 BeToHa u xenesobeToHa oueHnsaeTtcs no Cl 28.13330.

B xonogHoe Bpemsi roga BO3MOXHO HaMep3aHWe NbAa Ha BEpXHeN U HUKHEN KPOMKax 0BOMoYKM
rpagumpHu. 3amopaxuBaHue GeToHa nod KOPKOM JbAa YBenuuMBaeT [AeCTPYKTUBHOE [AeicTBue
3aMopaXnBaHusl.

Mpv HanMuuy B6M3M rPaaUPHM NPOMbILLNIEHHBIX NPeAnpPUSITUIA, BbIAEMSOWMX B OKPY)KAIOLLYH0 cpeay
arpeccuBHble BellecTBa (rasbl, Mbiflb, PACTBOPbI), MPY OLEHKE CTEerneHW arpecCMBHOTO BO34ENCTBUS cpefbl
Ha CTpoMTENbHbIE KOHCTPYKLWUM rpaavpHU crneayeT yunTbiBaTb U 3TW pakTopsbl.

A3po3osib MOpCKUX coned npu CTpOUTENbCTBE rpaguMpHU Ha Oepery Mopsa - CylleCTBEHHoe
BO3JENCTBME HA CTPOUTENbHbIE KOHCTPYKLMM OKasbiBaeT Ha pacctosHum Ao 1 kM oT Bepera mops 3a cuet
arpeccyBHOrO BO3AeNCTBMS XJIOPUAOB Ha CTanbHYO apMmartypy.

Mopckasi 8oda - okasblBaeT arpeccuBHOe BO3OEUCTBME MPU MPSIMOM KOHTaKTe CO CTPOUTENbHbIMU
KOHCTPYKUMSIMM, B TOM 4WCFle MpU WUCMOSb30BaHUM B KayecTBa oxnaxdatoweln Boabl. ArpeccuBHoe
BO3AEWCTBME 3aBMCUT OT CONEHOCTM BoAbl B MecTe 3abopa, KoTopasi NoBbILLaeTcsi Npy UcnapeHun Bogpi.

Buonoeuyeckue g8o3delicmeus - cpefa rpaavpHu bnaronpuaTHa Ans pasmMHOXeHUs GakTepui, B TOM
yncne HUTpUMUMpYOLWMX, BbIAENSIOWMX B NPOLECCE XU3HEAEeATENbHOCTU a30THYI0 U a30TUCTYIO KUCHOThI
1 NoHwWXatowme pH Boagbl, 1 BOAOPOCNEN.

Bogopocnn nonagatoT B TpybonpoBoAbl, 3acOpPSIOT CMAPUHKNEPbl M 3aTpygHAT pachnbiieHne
oxnaxmagaemon Bofbl.

B.2 N'pynnupoBaHne CTpouTeNnbHbIX KOHCTPYKLUIM C y4eTOM cpep 3KcnnyaTtauum v NpuHLMNbI
3awmThbl

Mo xapakTepy BO3OEeNCTBUS Cpedbl CTPOUTENbHbIE KOHCTPYKUUM FpaavpeH noapasfensioTcsl Ha
criegyrowue rpynnbi:

| - noasemHble xene3o6eToHHbIE KOHCTPYKUMU ((PYHOAMEHTbI BbITS)KHOM GallHKu, dyHOaMeHTbl noj
noaeodsine TpybonpoBoabl, (PYHOAMEHTbl Kapkaca BOOOOXIIAaAUTENIbHOIO YCTPOMCTBA, KaHambl) -
noABEPralTCs BO3OENCTBUIO arpeCCUBHBIX IPYHTOB U MNOA3EMHbIX BOZ;

Il - >xene3obeToHHblE 3MNeMeHTbl, MOCTOAHHO HaxoAslMecs B OXMNaXaaemon BoAe: OHuLe U
BHYTPEHHME NOBEPXHOCTU CTEHOK BacceliHa Hke YPOoBHS BOAb;

Ill - onopHast konoHHada BbITSXKHOW GallHW, CTeHKM BogocObopHoOro GacceiHa Bbille YPOBHS BOAbI -
noJBepralTcs BO3OENCTBIIO OXaXaaeMo BoAbl U NeproanyeckoMy 3aMopakuBaHUIo U OTTauBaHuIo;

IV - KapkKac BogooxnagnteribHoOro yCTpOIZCTBa - noaBeprarTcA BO34EMNCTBMIO OXIaXgaeMom Boabl;

V - obonoyka BbITSXKHON GallHW C BHYTPEHHEN CTOPOHbI MOABEpraeTcsl BO3AENCTBUIO OXMaXKaaemom
BOAbl, C HapYXHOW CTOPOHbI - HarpeBaHWo COMHEYHOW paanaunen, YBraXHEHUIO aTtMocdepHbIMU
ocajkaMin, BbICYLUMBaHUIO, 3aMOpPaXMBaHUIO B XONMOAHbLIA Mepuod roga v OTTauBaHUIO MPWU MOBbIWEHUN
TemnepaTypbl BO3ayxa.

3oHa 060MoYKN HUXKE OTMETKM BogopacnpeaeneHnsl NoaBepKeHa BO3OeNCTBUI0 OXMaxKaaeMon Boabl,
BblLLE - KOHAEHCcaTa Bofbl.

3awuTta xene3obeToHHbIX KOHCTPYKLMI OT KOPpO3UWM LOIMkHa obecneyvmBaTbCsA B MEPBY odepenpb
npMMeHeHvem GeTOHa, CTOWMKOrO K arpecCuBHbIM BO3AEWCTBUAM Ha 3NEMEHTbl TpagvpHM - BblIOOpOM
NCXOOHbIX MaTepuarnoB, cocTaBa M TexHonorum 6etoHa (Mepbl NepBUYHON 3almTbl). [py HeZOCTAaTOYHOCTH
nepBMYHOM 3awmTbl Anst obecnevyeHuss [JONTOBEYHOCTU KOHCTPYKUMA MPUMEHSIOTCA Mepbl BTOPUYHOW
3alMTbl - TMOKPbITUS, COOTBETCTBYIOLIME YCMOBUAM 3KCMSyaTauun KOHCTPYKUMK. [MpuHUUNBl 3awuThbl
Xene300eTOHHbIX KOHCTPYKLMIA OT arpeCCUBHbLIX BO3OENCTBUI NpuBeaeHbl B Tabnuue b.1.

Tabnuua B.1
Mpynna Bug koHCTpyKUumiA ArpeccuBHoe MpuHUMN 3aWKnThI
KOHCTPYKLMI BO34eNCTBUNE

31



Moa3emHble KOHCTPYKLUMK
(cBalrHble U NAUTHbIE):

- pyHAAMEHTbI BbITSXKHOMN
faluHn, baccenHa,

- (hyHOAMeHThI nog, noAsoasLme

TpybonpoBoabl,

- byHOAMEHTbI Kapkaca
BOA,00XNaANTENbHOIO
YCTPOWCTBA,

- NOA3eMHble xene306eToHHble

KaHanbl

BospenictBrne
noA3eMHbIX BOA U
rPYHTOB (CynbdaTsl,
xnopuvapl 1 ap.)

BbiGop LemeHTa, 3anonHuTenen,
XUMUYECKUX N MUHEPATbHbIX
no6aBok npu npuroToBneHnn 6eToHa
B cootBeTCcTBMM ¢ TOCT 31384.

CHMXeHne NpoHnLaemocTy 6eToHa.

Mpu HepoCTaTOMHOCTUN NEPBUYHON
3aLmMThl - TMAPOU30NALMS

YKene3obeToHHbIe 3reMEHTHI,
NOCTOAHHO HaxoadAlwuneca B

oxnaaaemoiw Boge:

- OHULWE 1 cTeHkn BbacceliHa

HWXe YPOBHS BOAbI

Bhllenaynsatollee u
XUMM4yeckoe
BO34enNcTBmne
oxna)kgaemon Boabl

Bbibop MaTepuanoB, CTOMKUX MpK
JEencTBUM oxnaxxgaemown Boabl U
KOHEeHcaTa 1 MOoBbILLALLNX
CTOWKOCTb 6eTOHa (LeMEHTHI,
3anonHUTENKN, XMMU4eckue 1
MUHepanbHble Jo6aBku).

CHmxeHne npoHnLaeMocTn 6eToHa

YKene3obeToHHbIEe 3NIEMEHTbI
BblLLE YPOBHSA BOAbl B 6acceliHe:

- ONOpHasi KONTOHHAAa BbITSXXHOMN

ballHu,

- CTeHku H6acceliHa Bbile YPOBHA

BObl

BospgeiictBue
oxna)kgaemon Bofabl U
Hapy>Horo Bosayxa, B
XONoAHbIN nepuog, -
3amMopaknaHue u
oTTanBaHue

Bbibop maTepuanos, CTOVKUX Npu
OEeNCTBUM OXnaxagaemon Boabl U
NOBbILLAIOLLNX CTOMKOCTb BeToHa
(LemeHTbI, 3anonHuTenM,
XnmMmmyeckne [obasku).

CHMXeHne nNpoHnLaeMocTn 6eToHa
AN yrnekucnoro rasa, Boabl,
pacTBOPEHHbIX B BOAE CONew
(xnopugos, cynbdaTos).

[NoBbILLEHNE MOPO30CTONKOCTH
OeToHa BBeEeHNEM KOoMMIiekca
nnactTuuumpyowmx n
BO3[yXOBOBMeKarLLmMx JobaBoK

\Y] YKene3obeToHHbIe 3NeMEHThI, Bbiwenaynsatowee n  [Bolbop maTtepuranos, CTONKMX Npu
HaxoasLmMecs B 30He XMMUYecKoe OeCTBUE |aecTBMM oxnaxaaemon Boabl
BO34eNCTBUSA BOAbI U BOAbI, AeNcTBUE NoBbILLIAILLNX CTOMKOCTb BeToHa
nogsepratoLimecd pPacTBOPEHHbIX COMNen, [(LeMEeHTbI, 3anoNHUTENM,
3aMOpPaXMBAHNIO U OTTAaMBAHUIO B XOMNOAHbLIN NEpPUO -  |XnMmmyeckne 4obaBku).
NULWLb NPU OCTaHoBKe paboTbl nepuogmu4eckoe
rpagvpHU B 3UMHEE BPEMS: 3aMopaxuBaHue U CHmXeHue nNpoHnLaeMocTn 6eToHa
oTTanBaHue 0N BOAbl, paCTBOPEHHbIX B BoAe
- Kapkac BogoOX1agnTenbHOro conew (xnopuaos, cynbdaTos).
yCTpOWCTBA,
[NoBbILEHNE MOPO30CTONKOCTH
- Hafi3eMHbIE y4acTK1 OeToHa BBeEHNEM KOMMIieKca
noaBoAsILLUNX KaHAMNoB, NNacTMUUNPYIOLLMX 1
BO3yXOBOBJEKAKLLMX 400aBOK
- LWaxXTbl MogbeMa ropsayei Boapl
\% O6onoyka rpagnpHu C BHYTpeHHeN Bbibop MaTepranoB, CTOMKUX K

CTOPOHBI -
BbllLLlEeNaYMBaoLLEee U
XUMUYeckoe aencTene
oxnaxxaaemow Boabl U
KOHOeHcaTa,
Guonornyeckas
KOPPO3USi; C HAPY>KHOM
CTOPOHBI -
nonepemMeHHoe
yBraXHeHne
aTtMocdepHbIMU

OENCTBUIO OXNagaemon BoAbl.

CHuxeHne npoHnuaemocTy 6eToHa
Ansi BOAbl, PaCTBOPEHHbIX B BOAE
coneu (xnopuaos, cynbaTos).

[NoBbILEHNE MOPO30CTONKOCTH
OeToHa BBeEHNEM KOMMIiekca
BO3yXOBOBJIEKAIOLLMX 1

nnacTMuUnpyOLLIMX 400aBOK.
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ocaakamu n 3awmTa BHYTpeHHeIZ NOBEPXHOCTU

BbICYLLUBaHME, BOZAOHENPOHULIAEMbIMY
KapboHu3auusa 6eToHa, |TPEeLUMHOCTONKUMW MOKPLITUSMUN OT
3amopaxuBaHue u BblLLieNIa4YnBaHunst, NPOHUKaHWS BOAbI
oTTauBaHue N pacTBOPEHHbIX coreii B 6eTOH,

YMEHbLUEHUS! KANWUNSPHOro 1
Andy3MoHHOro NOTOKOB BOAbI B
6eToHe B 30HY 3aMOpaXuBaHWs.

3awuTa Hapy>XHOW CTOPOHbI
rmapodo6HBIMM NapoNPOHMLAEMbIMA
NOKPbITUAMMN

Mpunoxexne B
TpeboBaHMA K YCTPOMUCTBY 3aUTHLIX NOKPbLITUNA 6eTOHa
3awnTHbIe NOKPLITUA MO GETOHY Ha3HaYalTCA ANA BHYTPEHHEW M HAPY)KHOW CTOPOH Xene3obeToHHOM
0b0onoYKkN rpagMpHU, OMOPHON KONOHHaAbl, BETPOBbIX NEpPeropofdok Ans obecneyeHus OOMrOBEYHOCTM
KOHCTPYKUMIA Ha OCHOBaHUM TEXHUKO-3KOHOMMWYECKOTO OOOCHOBAHWSI C YYETOM CPaBHEHUS (PAKTUHECKUX
nokasaTenewn kayectsa 6€ToHa 1 NPOEKTHbIX TpeOOBaHUIA.

KputepusimMm nNpurogHoOCTVM CUCTEMbI 3aLUMUTHBIX MOKPLITUIA >Kene300eTOHHbIX KOHCTPYKLUMIA rpagupeH
ABMSAOTCA:

- CTOMKOCTb B Cpefe dKCniyaTauum 1 B OKpyxaioLlen cpeae;
- CTOMKOCTb K LenoyHoun cpege 6etona (pH 9-13,2);

- agre3na K 6eTOHy Bblille MPO4YHOCTU OeToHa Ha pacTaxXeHne n cuenneHne mexay otaesibHbIMU
CINnoAMUn CUCTEMbI 3aLLUMNTHbIX I'IOKprTVIVI;

- HA3KasA NMPOHMNLUAEMOCTb 4114 YINEeKNCoro rasa CDQ;

- obecneyeHune 3aluThl OT kKapboHU3aLmK;
- OTCYTCTBUME OXPYNUMBAHUS MPU HU3KMX TEMNepaTypax;

- MOMNOXMUTENbHbIE Pe3ynbTaTbl NPOBHOr0 HaHECEeHWs! 3aLLUMTHOrO MOKPBLITUS Ha HATYPHbIA OMbITHbI
bparMeHT CTpPOUTENbHbIX KOHCTPYKLWUIA rpagupHu;

- BO3MOXXHOCTbIO BO30OHOBNEHUS nocre CTapeHnda paHee HaHEeCEHHOI o NOKpPbITUA,

- CpOK CJ'Iy>K6bI CUCTEMbI 3alUUTHOIO MNOKPbITUA, COOTBGTCTByPOIJJ,VIVI nepuoagy wMexany 3tanamu
MOHUTOPUHIa N MEXPEMOHTHOMY CPOKY.

MoKpbITUS BHYTPEHHUX MOBEPXHOCTEW OOJMKHbI OrpaHMyMBaTh MPOHMKaHWEe Bodbl U napa B GeToH
obonoykn. 3alnTHbIE MOKPbITUS AN BHYTPEHHEW MOBEPXHOCTU Xerne3obeTOHHOM O0OO0MoYkM rpagupHm
OOMKHbI 0bnagaTh cneayLwymMn CBOMCTBAMMU:

- BbICOKOW BOAOHENPOHNLLAEMOCTbIO (He MmeHee 1,4 MIa);

- agreauent kK 6eToHy He Huxe 1,0 MMa;

- BO3MOXHOCTbIO MepeKpbITUA TpelimH B 6eToHe 00 0,2 MM Npu U3MEHEHUM WINPUHBI TpeluHbl +0,1
MM;

- CTOMKOCTbIO K ANUTENbHOMY BO34ENCTBUIO OXSaxgaeMon BoAbl N KOHAeHcaTa;
- TOMLLUMHA NOKPLITUSA A0IMKHA BbITb HE MeHee 200 MKM.

B 30Hax MOCTOSHHOrO BO3AEUCTBUS YNbTpadUONEeToOBOro M3nydYeHusl criegyet npegycMaTpuBaTh
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AOMNOMHUTENBHYIO 3aLLMTY 3NaCTUYHBIM NONNYPETAHOBbLIM MOKPbITUEM.

[ns 3awmTbl BHYTPEHHEN CTOPOHbI Xene306eToHHOW 06004k pekoMeHayeTCa NPUMEHATL CUCTEMBI
Ha OCHOBE MONMMEPHbLIX FaKOKPacoOYHbIX MOKPbITUA, CTOWMKMX BO BHYTPEHHEW cpeade rpagupeH, B
cooTBeTCTBMM C Tabnuuen B.1 (Hanpumep, monuypeTaHoBble, MONMCWUMOKCAHOBbIE, HUXe 1/2 BbICOThHI
000M0YKM - IMOKCUAHbIE).

MOKPbITUSE  HapYXHbIX MOBEPXHOCTENW OBOMOYKM [OSKHbI  YMEHbLlaTb yBRaxHeHue OGeToHa
aTMocdepHbIMX OCaaKkaMy 1 He orpaHnumBaThb ucnapeHne us 6etoHa. 3alUMTHbIE NOKPbLITUA NS HapyXHON
NMOBEPXHOCTU Xene3obeToHHOW 06004k AOMKHbLI 06nagaTe cregyowmnMy CBoONCTBaMm:

- rmapooBbHOCTLIO;

- HU3KMM conpoTuBrieHnemM Anddy3un BOASHbIX NMapoB (KOIPDULMEHT NaponpoHMLIAEMOCTU Npu
TonwuHe cros 120 mkm 6onee 0,03 mr/m-y-Ma);

- BO3MOXHOCTbIO NepeKkpbITUS TpelimH B 6etoHe Ao 0,2 MM Npu U3MEHEHUW LUMPUHBI TpeLmHbl 0,1
Mm B cooTBeTcTBUM ¢ TOCT 31383;

- ANUTENbHbIM 3aLUTHBIM AENCTBMEM NPU NEPEMEHHOM HarpeBaHnM 1 OXnaxaeHuw;
- CTOMKOCTBIO K yNbTpadmMoneToBoMy 06y4eHuio;
- TOMWMHAa NOKPbLITUSA AO0MKHa bbITb He meHee 200 MKM (BeKkopaTUBHOTO - He MeHee 80 MKMm).

B kauvectBe rMapodOBHbIX MOKPLITUA HaPY>XHOW MOBEPXHOCTM OOOMOYkM crnegyeT WUCMNonb3oBaTb
COCTaBbl, B COOTBETCTBUM C Tabnuuer B.1 (Hanpumep, Ha OCHOBE akpunaToB W/UNM CONONMMEPOB).

B kauecTBe Mep MoBbieHUS TMAPOGOOM3YIOLLMX CBOWCTB HAPYXXHON MOBEPXHOCTU MOryT GbiTb
MCNoNb30BaHbl NPONUTLIBaKOLLME COCTaBbl HA OCHOBE CUaHOB.

B kayecTtBe 3alUTHbIX I'IOKprTl/IVI OﬂOpHOI7I KONOHHAaAbl, Xene3o0eTOHHbIX KOHCprKLI,VIVI
BO34YyXOBOAHbIX OKOH U baccelHa pekomMmeHayeTCd UCNOoJ1b30BaTh 3NOKCUAHbIE COCTaBbl.

YcnoBue NpYMeHEHUsT NMOKPbITUIA HOBbIX BMOOB - TEXHUKO-3KOHOMUYECKOE 0B6OCHOBaHME MOBbILLEHMWS
[ONrOBEYHOCTU CTPOUTESbHBIX KOHCTPYKLIMIA COOPYXKaeMbIX UMM SKCMIyaTUPYEMbIX rpaupeH.

3HaueHVe pacxoda MaTepuana 3alnTHbLIX MOKPLITUI m, I/M <, onpeaenseTcst No opmyne

m= (5 + Lodesd ) A5, (1+ (14 B), (B.1)

roe Smn - MMHMMarbHas TOMLWUHA 3aLLMTHOrO NOKPbITUS, MKM (Tabnuua B.2);
rsd - cTaHOapTHbIE OTKIMOHEHUSA OT TOMLWMHbI 3aLUTHOrO MOKPbLITUS, MKM; A5 HOBOrO CTPOUTENbCTBA

rsd=20-+ 60 mkm;
[ - NNOTHOCTb MaTepurana 3alnTHbIX NOKPLITURA, Kr/aMm 3.
Sv - coepxaHue TBepAbIX BELLECTB N0 06beEMY;

(% - KO3PDULMEHT NOTepb Npu HaHeceHun; = 0,1+ 0.3,

- koathULMEHT U3MeHeHNs pacxoaa MaTepuana B 3aBUCKMOCTM OT LLIEPOXOBATOCTU NMOBEPXHOCTY;

B=01+06.

OpUEHTUPOBOYHbBIE 3HAYEHUS MWHMMASTbHON TOMWUHBI MIAEHKN BO3MOXHbIX CUCTEM OpraHM4eCcKux
MOKPbITUIA ANst KOHCTPYKUMW rpagnpHu npuBeaeHsl B Tabnuue B.3.

KoahduumeHT Bapmaumm TONWMHbI 3aWMTHBIX MOKPLITUI MPU UX HAHECEHUM OOIMKeH ObiTb He Bonee
0,2.
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TexHuyeckme XxapakTepuCTUKM  3aLlUUTHbIX MOKPbITUA  OOIDKHbI  NoABepratbCsl  NPOBEPOYHbLIM
ncnblTaHmam B nadopatopusx no FOCT MCO/M3K 17025 n B HaTypHbIX YCNOBUSIX C KOHTPOSEM CrEeAyoLNX
XapaKTepUcTuK:

- TonwmHbl NokpbiTns no FOCT 31993, pacxon Mmatepuraros;

- CTOMKOCTHM K TemnepaTtypHbiM Bo3genctaunam no FOCT 27037,

- CTOMKOCTU K BO3AENCTBUIO KnumaTtudeckmx paktopos no NOCT 9.401;

- naponpoHuuaemocTtu no FOCT 28575;

- BogoHenpoHuuaemocTtn no NOCT 31383;

- ceeTocTomkocTy no FOCT 9.045;

- CTOMKOCTU K Bo3aencTButo Boabl no NOCT 9.403;

- agre3umn k 6eToHy metogom oTpbiea no FOCT 28574;

- TpewmHocTonkocTn nokpbiTui no FOCT 31383;

- MpoHuuaemocTun ansg yrnekucnoro rasa no NOCT 31383;

- CTOMKOCTW MOKPbITMS K AeNCTBUIO nnecHeBbix rpnbos no NOCT 9.050;

- U3BMEHEHMS BHELLHEro BMAa NOKpbITUSA B npouecce ucnbitanuii no FOCT 9.407.

CocTosiHME 3alUWTHBIX TMOKPbITUA B JKCMyaTauMOHHbLIX YCINOBMSX crnedyeT Mepuoanyecku

KOHTpPOJINpoOBaThb.

Tabnuua B.1 - OCHOBHbIE TUMbI NOKPLITUIA NPY AEUCTBUM Pa3NMYHbIX PaKTOPOB Ha rPaaupHSIX

YacTb KOHCTPYKLMK O6o3HayeHre TUNa cnosi MaTepmarnos
3aLUNTHBIX MOKPLITUN

BacceiH M/P+EP
OnopHas KornoHHaga P+EP/
O6opynoBaHue, yCTaHOBKW, OMOPHbIE KOHCTPYKLUN OPOCUTENBHOIO M/P+EP/LV/PS
yCcTpoWcTBa

Ob6opyaoBaHue, yCTaHOBKW, KOHCTPYKLMK BogopacnpeaenuTens P+EP/LV/IPS
(kanneynosuTens)

BHYTpPEHHSIS1 NTOBEPXHOCTb 060MOYKUN HUXE % BbICOTbI 0GO0SI04KM P+EP/LV/PS
BHYTpeHHsI NOBEPXHOCTb 060MNOYKN BbilLe %: BbICOTbI 060M0YKN P+EP(U)+PUR
Mpoxopabl (KOHCTPYKUUK ANSA NPOXOA0B A11S 06CnyXMBaHUSA L+EP
obopyaoBaHust)

Hapy»xHas noBepxHOCTb 0605104KM P+T AR/LV/PS

O603HayeHus, ncnonb3yemble B Tabnuue:

L - BblpaBHMBaIOLUIA CHOW;
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P - rpyHTOBOYHbIV crnow;

T - BHELUHWI NOKPbLIBHOM (3aLUMUTHBINA) CMON AN NOKPbITUS HApy>XHOW NOBEPXHOCTY;

EP - anokcugHoe nokpbiTue;

EP(U) - anokcmagHoe nokpbITUe, CTONKOE K BO3AEUCTBUIO yNbTpaduroneTa;

PUR - nonnypetaHoBoOe NOKPLITUE;

PS - nonucunokcaHoBble NOKPbITUS;

LV - NOKpbITUA Ha OCHOBE COMOSIMMEPOB;

AR - akpunaTHbl€ NOKPbLITHS;

M - MUHeparbHO€e NOKpbITUEe Ha OCHOBE LLEeMEHTHOIO BAXYLLEero, nonmmepmonmq)mumpoaaHHoe.

/ - BapuaHThbI.

Tabnuua B.2 - MuHUManbHble 3HaYeHUs! TOMLUMHBI MOKPLITUS HA MOBEPXHOCTSAX OGOMOYKM FpagupHU U
napameTpbl pacyeTa pacxoaa

O6o3HaveHne Hapy»Has noBepxHOCTb 060M04KM BCEX BHYTpeHHSAs NOBEpXHOCTb 060MOYKN BCEX
napameTpa TUMNOB rpajavpeH TUMNOB rpagupeH
[HekopaTuBHoe 3awmTtHoe 6e3 BbipaBHMBaHWSA C npeaBapuTenbHbIM
nokpbITHe (ans noKpbITUE NOBEPXHOCTU BblpaBHVUBaHNEM
BM3yanbHoro acpdekra) NoBepxXHOCTH

TonwwmHa 80 200 200 200

NOKPbITUS, MKM

rsd 20-30 40-60 30-50 30-60

L 0,03 0,03 0,10 0,10

5 0,20-0,25 0,30-0,35 0,30-0,60 0,10-0,15

Tabnuua B.3 - OpWEHTUPOBOYHLIE 3HAYEHUS MWUHUMANBHOM TOMLWMHBbI MIIEHKM BO3MOXHbBIX CUCTEM
OpraHNYeCcKMX NOKPbITUA OS5 KOHCTPYKUUKU rpaanpHn

HanmeHoBaHue KOHCTPYKUMNN 3HayeHne TONLWWUHbLI MAEHKN, MKM, I'IOKprTVIVI ana rpaaupHu

Hopmaanoﬁ KcnnyaTauum Ha MOpCKOI;I Boae
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OnopHas konoHHaga - 200

O6opynoBaHue, yCTaHOBKU, OMOPHbIE - 200
KOHCTPYKLUUN OPOCUTENBHOMO YCTPONCTBA

O6opynoBaHue, yCTaHOBKW, KOHCTPYKLUN - 200
Bogopacnpenenutens (kanneynosutens)

BHYTpeHHSIs NOBEPXHOCTb 060MOYKN HIbKE 200 200
,16 BbICOTbI 060M0YKM

BHYyTpeHHss NoBEpXHOCTL 060M04KN BhiLLEe 200 200
,16 BbICOTbI 060MOYKHU

HapyxHas noBepxHOCTb 060M04KU 80 80
[ekopaTvBHOE NOKPbITUE ANS BU3YyarbHOMo 200 200
adhpekTa

3awuTHoe NokpbITHE

BbipaBHuBalowmMe coctaBbl AnS MOATOTOBKM OETOHHOW MOBEPXHOCTW MOA4 3alUMTHbIE MOKPbITUSA
OOJMKHBbI COOTBETCTBOBATL Krnaccy peMoHTHon cmecn R1 mnn R2 no FOCT P 56378.

Mpunoxexune I

TemnepaTypHble U BNaXXHOCTHblE BO3A4eNCTBUA Ha 060M0YKy 6allHM rpagupHu
.1 TemnepatypHblie BO3OENCTBUS Ha 0O0NOYKY GallHu rpagupHn

TemnepaTtypHoe BO3gencTBue Ha 0BOnoYKy BbITSXKHOM BawHm onpepenseTtcs B cootBeTcTBumn ¢ Cll
20.13330.

B npaktuyeckux pacyeTax NMHENHOE M3MEHeHMe TemnepaTypbl NPUHUMAETCS NO TOMLMHE CTEHKM
obonoykn (pucyHok IM.1).

|m J;‘f* Q
N

1 - 06onouyka; 2 - BHYTPEHHSS MOBEPXHOCTb; 3 - HAPY>KHAsi MOBEPXHOCTb
PucyHok I".1 - UameHeHne Temnepatypbl MO TOMWUHE CTEHKM 060M04KM
OpOHOBpEeMEHHO C TemrnepaTypHbIMU YYUTbIBAIOTCA BMAXHOCTHble BO3AEWNCTBUS, OOYCMNOBMEHHble
HepaBHOMEPHbIM YBNAXHEHNEM CTEHKW rpagvpHU MO TOSLLMHE.

TemnepaTypa BO34yXa BHYTPU rpagupHU N3MEHAETCA KyCOLIHO-ﬂMHeVIHO Mexay TpemMa 3Ha4YeHUAMU:

t=5°C - Ha OTMeTKe Bepxa BO3QyXOBOAHbIX OKOH;
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t=20°C - Ha oTMeTKe opocuTens;

£ =16,4+ 0,36, - Ha oTmeTke Bepxa GaLuHu, °C,

rae iy - pacuyeTHas TemnepaTypa BO3[yxa CHapyxu 06OMOuYkM, NpUHUMaemasi paBHOW pPac4ETHOM

TemnepaType Bo3ayxa Hanbonee xonogHon NATMaHeBkn obecneyeHHocTblo 0,92 cornacHo CIM 131.13330.
PacueTHbIN nepenag TemnepaTtypbl onpegensaetca no opmyne

Aty =ht+ (BfonAll

roe fMf - nepenag TemnepaTyp Mo TonwuHe 060MoYKM, onpeaensemMblii no dopmyne

_ B _
hi= R+ Ya,, +1/a, ox— ), (.1

h - TonuwmHa o6onoyku;

texW iy - TEMNEpaTypa COOTBETCTBEHHO BHYTPU M CHapyxu 060M04KN rpagnpHu;

A - KOadhpmUMEeHT TeNNONPOBOAHOCTU BETOHA;

@y, g - TENNOOTAAYa COOTBETCTBEHHO Ha BHYTPEHHEN W HapyXHOI CTOpoHax 06OMOYKN COrnacHo
CN 50.13330;

[3=0,00015 - kKO3 PULIMEHT NUHENHON YCaaKM TSHKENOro 6eToHa;
£.=0,00001 - KoacbhULMEHT NMHENHON TemMnepaTypHon aecdopmaunm 6eToHa;

M TF - Nnepenap BNaxHOCTX Mo TONLMHE 06004KM, onpeaensieMblii no oopmyrne

AT = 0,255,

roe Wis - pacueTHas paBHOBeCHasi BNaXHOCTb GETOHA, COOTBETCTBYIOLIAS OTHOCUTENbHOM BMAXHOCTM

25

Bo3gyxa 75%. B 3aBucumocTy oT Moaynsa noBepXHOCTN 0600YKN = o

WTS =0,00625, npu m=2.
WTS = D,DDﬁEﬁx(ll+mm3 ,ipn 2=m=15.
WTS =0,0125, npu mz 15.

3nechb S - nnowagb NOBEPXHOCTU, M 2 V-obbem, M3 .

r.2 Ona pexunma netHero ocrtaHoBa HeobxoaMmo y4nuTbiBaTh OLI,HOCTOpOHHI/IIZ Harpes GalHn
COJNTHEYHON pap,wau,meﬁ. I'Ip|/| 3TOM pacnpenernieHmne teMmnepaTtypHoro nepenaga onncbiBaeTcHd KOCVIHyCOMﬂ,OVI
014 NONOBUHbBbI OKPYXXHOCTU C MakCuUMalibHbIM 3Ha4YeHUeMm

AT = Tx-nap —Tix, (r.2)

roe Iy - Temnepartypa BHyTPEeHHe NoBEpXHOCTM BallHu, npyHuMaemas pasHon 15°C;

Tmp- TemnepaTtypa BHELLUHel NOBEPXHOCTU GallHK, onpeaensemas Kak
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Tl-n&p =gy t E'S, (r.3)

£y - CPEOHSIS CYTOUHAs TEMMEPATYpa HaPYXHOro BO3AyXa B TEMNMoe BpeMs roaa;
5 - npupalleHre nepenaaa TemnepaTtypbl OT COTHEYHON paauaLmm.

3HaveHust £,, 1 S5 npuHUMaloTca B cOOTBETCTBUM C pasaenom 13 CIM 20.13330.2016.

.3 Anga pexuma 3MMHEro octaHoBa BO3eNCTBME CONMHEYHOW paguaumu He yuntbiBaetcs. PacyeTHbin
TemnepaTypHbI nepenag MpPUHUMAaETCs MOCTOSIHHBIM MO BCEW MOBEPXHOCTM OallHW K onpegensietcs no

dopmyne (I.2), B koTOpow Tmp NPUHMUMaeTCA paBHOW Iy - pacyeTHOW TemnepaType Bo3gyxa Haubonee
X0nogHowm NATUAHEBKN ¢ obecnevyeHHocTbio 0,92 cornacHo CIM 131.13330.

4 B pacuyeTe credyeT YyYuTbiBaTb CHWDKEHME YCUIMIA BCredcTBME Nonsyvyectn GeToHa nyTem
BBeAEHWNS1 YyMEHbLUEHHOIo MoAy s AedopmaLni.

I".5 Mpu pacyeTe HecyLlero kKapkaca BoA0OXNaaUTENbLHOMO YCTPOUCTBA FPafMpHN crnedyeT yuuTbiBaTh
KpaTKOBPEMEHHYIO Harpysky OT Beca Nnbaa. PacyeTHas Harpyska OT Beca nba npuHumaetcs pasHon 350

Kr/m 2

KoadhdhmumeHT HagexxHOCTM No Harpyske oT Beca nbaa Tf =1,4.

Mpunoxexne

BeTpoBasi Harpy3ka Ha 060J104Ky 6aluHM rpagupHU
HopmaTunBHOe 3HaveHWe BETPOBOW Harpysku w cregyeT onpefensitb Kak CyMMY CpegHen Hiy, u

MyrbCaLMOHHON ¥y COCTaBNSAOLIMX

W:Wm+wp- (4.1)

HopmaTuBHOe 3HayeHve nynbCaLMOHHOW COCTaBMsitolen BETPOBOW Harpysku Wy Ha BbiCOTE Z
cnepyet onpeaensTb no dopmyne

Wy = ez, 8.2)

rOe W, - onpegdenseTcs 6e3 yyeTa BHyTPEHHEro AaBneHnst W ;

E- KO3 PUUNEHT OUHAMNYHOCTY;

£{z) - koadbdMUMEHT nynbcaumm BeTpa Ha YPOBHE Z;
V - KOS(MULNEHT MPOCTPAHCTBEHHOW KOppensaunn nynscaumi AasneHuns BeTpa.

KoadhpmumneHT guHammyHocTmn ﬁ,onpep,enﬂemﬂ no pucyHky 11.1 CI 20.13330.2016 B 3aBUCMMOCTHU

oT napameTpa £y U NorapuMUYeckoro AekpemMeHTa konebaHnn .

MapameTp £; onpefensietcs Ans Nepsoi co6CTBEHHOM YacToThl f; , [, no dhopmyne

Yo ELZ) Yy

T P (A-3)

roe wj - HopMaTMBHOE 3HaYeHMne OaBlieHUs BETPa, Ma;
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k(z) - KoathdULUMEHT, YUNTbIBAKOLLNIA U3MEHEHNE AaBMEeHNs BETPA NO BbICOTE.
KoadhcpmumeHT HanexHOCTV No BeTPOBOIA Harpyske 7y criedyeT NnpuHUMaTh paBHbIM 1,4.
3HaueHune norapudmmyeckoro gekpemeHTa konebanun & =0,3 - Ansa )Xene3obeTOHHbIX COOPYXEHWN.

KoadbduumeHT nynbcaumm LIz} cnepyeT onpegensts no Tabnuue 11.4 CM 20.13330.2016, a

KO3(h(PMLIMEHT MPOCTPAHCTBEHHOW KOppensduun nynbCaumin AaBneHus BeTpa Vv crefyeTt onpeaensdtb no
11.1.11 CIN 20.13330.2016.

HopmaTvBHOE 3HayeHue cpefHew COCTaBMAIOLWEN BETPOBON HArpysku Hy,, criegyeT onpefensaTb Mo
dopmyne

Wm =W, (Zs B:I - H}l ’ (ID|4)

roe Wy - BHyTpeHHee JaBneHue.

Mpu HamMumm Ha noBepxHOCTM obonoyek BepTuKanbHbIX pebep BHeLHee BeTpOBOE AaBreHue
onpeaensioT no opmyne

W, (2,9 =Che (S pRgy (2], (4.5)

rae z - BblcoTa Hag YPOBHEM 3EMIU;
& - yrnoBoe paccTosiHie B rOPU30OHTarlbHOM MoNepeYHoM Ce4YeHUN OT JIMHUM Ha4YanbHOro OTCYETA;

@5 (Z) - CKOPOCTHOWM HaMop Ha BbICOTE Z, pacCUNUTbIBAEMbIN Mo hopMyre

gp(2) = wpk(z] . (0.6)
KoadpduumeHT, yuntbiBaoWmMin NpUMEHEeHNe BETPOBOrO AaBrieHus no BbicoTe K(z), MpuHMMaeTcs no
Tabnuue 11.2 CIM 20.13330.2016 ona mecTHOCTU TMna A unm paccymTbiBaeTcs no oopmyne

k(z) =kyg(zf100%% 1g)

roe koadpduumeHTbl &g u L npuHuMatotea no Tabnuue 11.3 CM 20.13330.2016 Ans MecTHOCTU Tuna A,
P - aspoguHamnyeckmin koadpdrLUMeHT, onpeaensembii No pucyHky 1.2;

Fl - KO3 (PULMEHT 3aBMCMMOCTM BETPOBOrO AABMIEHUSA OT PaCMONIOXKEHHbIX BOMM3N COOPYXEHUN,
onpegensembln cornacHo pucyHkam .3 n .4,

€ pg - KOAPPUUNEHT BHELUHErO AaBNEHNs, 3Ha4YeHNe KOTOPOro BO MHOTOM 3@BUCUT OT PAaCMOMOKeHNs
pebep Ha noBepxHocTu oGonoyku. Hannuve BepTukanbHbIX pebep onpeaenseTcs NapaMeTpoM HEPOBHOCTHU
hplap , roe hp-BbicoTa pebpa, @ p- paccTosHe Mexay pebpamu Ha 1/3 BICOTbI 060MOUKM.

B 3aBMCMMOCTM OT 3HaueHuss Hp/@p BbIGUPAIOT COOTBETCTBYIOLWYIO KPUBYIO pacnpeaeneHus

koadpdumumeHToB pebpuctoctn nosepxHoctn K 1.0 - K 1.3 (tabnmua [.1), a 3atem no pucyHky [.1 Haxogat
KO3(HPULINEHT BHELHETO AaBNEHNs € pg (5] .

Tabnvua .1

MapameTp HepOBHOCTM MwuHMMarnbHoe faBneHue KpuBas pacnpegenexus
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hp Jrf ap € pe K03 PULIMEHTOB PeBPUCTOCTH NOBEPXHOCTH
0,025-0,100 -1,0 K1.0
0,016-0,025 -1,1 K1.1
0,010-0,016 -1,2 K12
0,006-0,010 -1,3 K1.3

Koaddmument pasneHus Cpel)
1

1,0
Grs \
0 R :
ao° 60° ap” 120° 150° 180" Yron O
0 ¥
o l K=1,0
l———n b
K=1.2
1.0 " ] K=13
] Y b ..._'_.-4..-— W
|
1,5 | 1

PucyHok 1.1 - 3HaueHue koappuLMEeHTOB BHELLHEro AaBMNEeHUS € pe (=) B 3aBMCUMOCTM OT yrna &mu
koadppuumeHtoB K 1.0 - K 1.3
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1,20 ]

1,10 /

gu(H) ‘
{dr'”rnm)i

1,00

EavHuubl namepenus: &g - kKH/m 2; r::ET, Hwnz-M; i, - MMHAMaNbHas YactoTa coBCTBEHHbIX KonebaHun,
'y

PucyHok [1.2 - AapoguHamumyeckmin koadpdpuumeHt §
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CoceaHan Paccmarpueasman
rpagupHa rpagupHa

Pr F1
040% 1,3
1.2
0,35 %
1,1
P
030% 1,0 -
1.6 20 3,0 40 ald,
aold,, ald,,

PucyHok 1.3 - NMomexu "rpagupHs - rpagupHa" Ans 3aBMCMMOCTU napameTtpa cz,."cfm OT paccTOAHNA Mexay

BEPXHUM NMPEAENOM 2y [, , U HUXHUM Npeaenom @x [d,
Ons oToenbHO CTOSAWeEeWn rpagupHU BRUSHME PachoNOXEeHWs APYron rpagvupHyW Ha paccTosHUKM a
(pcyHok [.3) yuutbiBaeTcsi KoaPUUMEHTOM nomex 5, %, U, Npu HEeoBGXOOMMOCTM, YBErMYEeHUEM

3HA4YEeHNsA MUHMMarnbHOIO apMUPOBaHNA [P ANS KoNnbLiEeBOW apmMaTtypbl B HWKHEN YyacTn 060NoYKM

Pr=ag/h, (0.8)

roe c pg - NPUBeAEHHas nNoLaib NONEPEYHOro CEYEHNS KOMbLIEBOW apMaTyphbl, CM 2 /nor.m;
h - TonwmMHa cTeHbl 060MOYKK, CM.

Ecrm @y /dpy »afdy, »aq/d, , To koadduumeHT nomex [ , a Takke pasmep yBenMueHMs
MUHUMAanbHOrO KoaduumeHTa apMmpoBaHMsa HaxogAaT no pucyHky [.3. [pegenbHble 3HayeHWst
afd,, coctaBnsioT: @ /dy,=4 n @ fdy, =16, roe d,, = (@, +d7)/2- cpenHnit anametp obonoukn, &, -

AVaMeTP Mo HUXKHEN KPOMKe 060MoYKM, & - AnameTp 06ONOYKY B rOPIIOBUHE.
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Paccmatpwsaeman
rPaaMpHa

/— E1fﬂm

//

"4

02 04 06 08 1,0 HglH

- M Wbk h

o

PucyHok [1.4 - NMomexu "rpaanpHs-3aaHne” B 3aBUCUMOCTY OT OTHOLWEHNs A Ju"H 1 BEpXHero npegena

r-'Ilf'f'ifm
BnuaHve nomex Aans cnyvaes "rpagupHA - 3gaHue" HaxoasaT no pucyHky [.4 B 3aBucumocTu OT
oTHoweHns Hz/H  roe H - BbicoTa 3aaHMs, H - BbICOTa rpaavpHM.

KoadpdpmumeHT nomex & HaxodsT no popmyne

B =1+0(a fdy,—ajdy) =10 (0.9)

KoadpcpmumeHntom nomex FH MoxHO npeHebpedb, ecnn BbicoTa 3aaHus coctaensieT meHee 40%
BbICOTbI FPaANpHW.

3HayeHne apMMPOBaHUA HKHEN NOMOBUHBLI 060M04KN g, %, HaxodaT no opmyne

Pr =013+ /dy —afdy)/3]1203. (f1.10)

3HayeHWe BETPOBOro AaBEHUS HA BHYTPEHHEN NOBEPXHOCTU

Wy = oy Py () (0.11)

roe o'y - CKOPOCTHOW HaMop BeTpa Ha BepLUMHE rpagupHU BbICOTON Hi|
€ pi - KOAPULMEHT BHYTPEHHETO AABMNEHUS, NPUHUMAEMbI PAaBHBIM £ pi =MUHYC 0,5.

BeTpoBas Harpy3ka Ha OMOPHYI KOJIOHHAZy BbITSHKHOM OallHM rpaguMpHM  onpegensieTca B
cooTtBeTcTBMM ¢ npunoxenmem [ CI 20.13330.2016.
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