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HAUNWOHANBbHBLIA CTAHOAPT POCCUUCKON OSOEREPALUUMNU

MPOEKTUPOBAHUE U NMPOU3BOACTBO HA MECTE BEPTUKAJIbHbLIX LUWITMHOPUYECKUX
CTANbHBLIX EMKOCTEW C MNOCKUM OHOM AN XPAHEHUA OXINAXAEHHbLIX
CXMWXKXEHHBLIX FA30B C PABOYEW TEMMEPATYPOW OT 0 °C 1O —165 °C

YacTtb 3

KomnoHeHTbI 6eToHa

Design and manufacture of site built, vertical, cylindrical, flat-bottomed steel tanks for the storage of refrigerated,
liquefied gases with operating temperatures between 0 °C and —165 °C. Part 3. Components of concrete

Data BBeaenna — 2020—01—01

1 O6nacTb NpUMeHeHus

HacTtosawuin ctaHgapT ycTaHaBnmaeT obLme TpeboBaHMs K MPOEKTUPOBAHUIC 1 BO3BEAEHUI0 6ETOHHbBIX
KOHCTPYKLMIM pe3epByapoB A51s XpaHEHNS CKUKEHHbIX ra3oB.

HacToswmin ctangapT pacnpocTpaHsaeTcs Ha NPOEKTUPOBaHMe 1 BO3BeAeHNE Ha CTPOUTENBHON Nio-
Waake cTanbHbIX BepTUKanbHbIX LANMHAPUYECKUX pe3epBYyapoB C NNOCKAM AHULLEM AS1S1 XPaHEHUS] CKUKEH-
HbIX ra3oB ¢ pabouer Temnepatypoi ot 0 °C go muHyc 165 °C.

2 HopmaTtTuBHbIe CCbISIKK

B HacTosiLem cTaHaapTe UCNoNb30BaHbl HOPMAaTUBHbLIE CChINKW Ha cneayoLlue ctaHaapThbl:

EN 206-1, Concrete — Part 1: Specification, performance, production and conformity (beTtoH. YacTtb 1.
TexHnyeckne TpeboBaHMsI, 3KCNyaTaLUMOHHbIE XapakTepucTUKX, NPOU3BOACTBO 1 COOTBETCTBUE TpeboBa-
HUAM)

EN 1SO 4624 Paints and varnishes — Pull-off test for adhesion (ISO 4624:2002) [Kpacku 1 nakn. Onpe-
JeneHue aareanyv MeTo4oM OTpbIBa]

EN 1992-1-1:2004, Eurocode 2: Design of concrete structures — Part 1-1 — General rules and rules for
buildings (EBpokog 2: MpoekTupoBaHne 6eTOHHBIX KOHCTPYKUMIA. YacTb 1-1. O6wme npaBuna v npasuna ans
30aHni)

EN 1992-1-2:2004, Eurocode 2: Design of concrete structures — Part 1-2 — General rules —
Structural fire design (EBpokog 2: MpoekTupoBaHue 6eTOHHBLIX KOHCTPYKUMA. YacTe 1-2. Obwme npasuna.
MpoeKkTnpoBaHne ¢ y4eTOM OrHECTOMKOCTN)

EN 14620-1:2006, Design and manufacture of site built, vertical cylindrical flat-bottomed steel tanks for
the storage of refrigerated, liquefied gases with operating temperatures between 0 °C to —165 °C — Part 1:
General (MpoekTnpoBaHue 1 NPON3BOACTBO Ha MeCTe BEPTUKANbHbIX LMAUHAPUYECKUX CTalbHbLIX EMKOCTEN C
NAOCKUM JHOM A5 XpaHEeHNs1 OXMaXAEHHbIX CKKEHHBIX razoB ¢ paboyelt Temnepatypon ot 0 °C go—165 °C.
YacTb 1. ObLiee)

EN 14620-2:2006, Design and manufacture of site built, vertical cylindrical flat-bottomed steel tanks for
the storage of refrigerated, liquefied gases with operating temperatures between 0 °C to —165°C —
Part 2 — The metal elements ([poekTupoBaHMe 1 NPOU3BOACTBO HA MeCTe BepTUKalbHbIX LNNIUHAPUYECKNX
cTarnbHbIX EMKOCTE C MIOCKMM OHOM AMs XPaHEHNs1 OXINaXAEHHbIX CKUKEHHBIX ra3oB ¢ pabodyen Temnepary-
pon ot 0 °C go—-165 °C. HYactb 2. MeTannuyeckue KOMMNOHEHTbI)

UzpaHve opuumansHoe
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3 TepMuHbI M onpeaeneHusi

B HacTosllem cTaHaapTe NpuMeHeH cneayowunii TEpMUH € COOTBETCTBYIOLLUM orpeaefieHneM:
3.1 Hu3kasa TeMneparypa (tief temperatur): Temnepatypa Huxe MuHyc 20 °C.

4 OO6LMe nonoxeHuns

Mpy BbIBOpe MaTepuanoB U NPOEKTUPOBAHWUN KOHCTPYKUMIA U3 0Bbl4HOrO U (MNK) NpeaBapuUTensHO
HanpskeHHoro xenesobeToHa ncnonbayetcs EH 1992-1-1.

5 MapoHenpoHMLaeMOCTb

Ona obecneyeHns NapoHenpPOHULAEMOCTM BHELLHero pesepByapa (Hanpumep, B ABYX06OMI0YEYHOM
pesepByape 3aKkpbITOro TUna) UCrnonb3yeTca MeTannmyeckas o6MLOBKa UMW MOMMMEPHBIE NOKPLITUA.

6 MaTtepuanbl

6.1 O6Wwue nonoxeHuns

XapakTepucTuku 6eToHa U 3NIeMEHTOB U3MEHSIKOTCA NPU HU3KoW TemnepaTtype. HekoTopble U3MeHeHUs
ABNATCA BGNaronpuUsTHEIMK, ApYrve HeBrnaronpusTHeIMK. Ona oBecneyeHns KOHCTPYKTUBHON HAAEXHOCTU
Mpu BCeX TeMMNepaTypHbIX pexnMax 4ns aNeMeHTOB AOIDKHbI MCTOb30BaTLCA COOTBETCTBYOLLME MaTepuansl.
[JaHnoe TpeGoBaHWe pacnpocTpaHAeTCcs Ha ANUTENbHBIE U KPaTKOBPEMEHHbIE PEXUMBI 3KCTTyaTaLuu.

MpwumedyaHun e — TpeboBaHusi K MaTepranam, CTOMKMM K HU3KOWM Temneparype, ykaszaHHble B 6.2 n 6.3, aBnsioT-
cAl HeobXOAMMBIMU NWLWb B TOW Mepe, HacKONMbKO OHW OGeCrneuMBaroT KOHCTPYKTMBHYKO HaAEeXHOCTb U COOTBETCTBUE
Tpe6oBaHVsAM BOAOHENPOHMLAEMOCTY W, Fae 3TO He0GX0ANMO, NapOHENPOHMLIAEMOCTH.

6.2 BeToH

[nst 06bIMHBIX U HA3KOTEMMNEPATYPHBIX YCroBuUinl TpeboBaHNA kK 6ETOHHBIM MaTepyanamM OOMKHbI COOT-
BeTcTBOBaTh EH 1992-1-1.

B oTHOLWEHNN TEXHOMOrMYeCcKNX kavyecTB 6eToHa, KpuTepunes NPOM3BOACTBA, YKaAKM U COOTBETCTBUSA
HeobxoanMMo pykosogdcTeoBaTbes EH 206-1.

MpwuMedaHn e — JononHutensHas MHOPMaLKsA O TEXHONMOIMYECKMX KayecTBax 6eToHa Npyu HU3KOW TeMnepa-
Type AaHa B npunoxeHun A.

6.3 HanpsiraeMas n ctanbHas apMaTypa

6.3.1 Hanpsiraemaa apmaTypa, aHkepbl, xenoba u T. N. OO/DKHBI COOTBETCTBOBaTb TpeboBaHUAM
EH 1992-1-1.

6.3.2 Hanpsiraemas apmaTypa W aHkepbl AOMKHbl 6bITb NPUrodHbl A1 UCMOMb30BaHUSI NMPU HU3KNX
TemnepaTypax, Bo3geiCTBUIO KOTOPLIX OHW MOTYT NoABepraTbes.

MpwnmeuyaHune— [dononHnTensHas UHPOPMAaLMS O TEXHONOMMYECKUX Ka4eCTBaxX NpeaBapUTENbHO HANPSKEH-
HOro xene3o6eToHa Npu HU3KOW TEMMEpaType AaHa B MpUoxeHun A.

6.3.3 CranbHasa apMaTypa Ansa KOHCTPYKLWIA U3 xene3obeToHa A0KHa COOTBETCTBOBATL TpeboBaHNAM
EH 1992-1-1, ecnn pacyeTHasa Temnepatypa npy HopMarsbHOR 3KCnyaTaunm UM B SKCTPEHHBIX YCNOBUAX He
onyckaeTtca Huxke MuHyc 20 °C.

6.3.4 lpw npoekTUpoBaHUM NpeaBapUTErbHO HanpsXXeHHbIX 3NeMEeHTOB, eCfiu pacveTHasa TeMmneparty-
pa Npu HOPManbHOW 3KCNyaTaunM UK B 3KCTPEHHBIX cryyasx onyckaeTcsl Hwke mMuHyc 20 °C, gomKHbI
npedycMmatpuBaTbCs AONOMHUTENbHBIE TPeBOBaHWUA ANA YCIOBUIA HUSKUX TEeMNepaTyp.

MpwumedaHn e — PykoBOACTBO CM. B NMPUINOXEHNUM A.

6.3.5 [ns apmatypsbl, UCNIOMb3yeMoi Npu TeMrepaType oKpyatoLLel cpeabl, Heo6xoaumo obecneynTs
MpUMeHeHWe COOTBETCTBYHLLUMX COeANHUTENBbHBIX MydT.

6.3.6 Wcnonbsyemble Npu HASKUX TeMrepaTtypax coefuMHUTeNbHble MydThl Noanexar TeM Xe UcnbITa-
HUSIM MPU pacHeTHON TeMnepaType, YTo 1 Npu TeMMepaType okpyKatolel cpeabl, U pesynbTaTbl UCTbITaHMWA
[OMKHbI NoBepraTbCsl COOTBETCTBYIOLLEMY aHanmay.

2
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6.3.7 CoeanHuTenbHble MyThbl CUUTAKOTCA NPUrOAHBIMK, €CNK pesynbTaThl UCTLITAaHUA NPU HU3KOM
TeMnepaType HaxoaaTcs B npegenax 5 % oT ykasaHHbIX ANA TeMnepaTypbl OKpy>KatoLLueid cpeabl.

6.3.8 MoapsauvK AOMKEH BHIMOMHUTL COOTBETCTBYHOLIME UCTILITAHUS, KOTOPbIE AOMKHBI BKIKOYATL, KakK
MWUHUMYM, UCTILITAHWA Ha MPOYHOCTb MPU PACTSHKEHMM U HA NNACTUYHOCTb. PesynbTaTtbl 3TUX UCMbITAHUIA
AOMMKHbI yAOBNETBOPSATH COOTBETCTBYIOLLUM KPUTEPUSIM, YCTAHOBMEHHLIM NPOEKTUPOBLLMKOM.

7 lNpoekTupoBaHue

7.1 O6wue NonoxeHus

7.1.1 PacyeTHble BOo3aeicTBUSA criegyeT NpuHUMaTh B COOTBETCTBUN € ykaszaHuamn EH 14620-1.

7.1.2 HagexHocTb 6ETOHHBLIX 3N1EeMEHTOB, NO MeToauke npedenbHbIX COCTOsIHUA, obecnevnsaeTcs
nocpeAcTBOM NPUMEHEHUs1 COOTBETCTBYHOLUMX KO3(DPULNEHTOB HAAEXKHOCTU.

7.1.3 PacueTHble 3HauYeHUst Harpy3oK U BO3AeNCTBUIA, XapakTepUCTUKN MaTepuarnoB, reomeTpuyeckue
XapakTepUCTUKA U pacyeTHble COMPOTUBNEHUA onpedenstoTcs B cootBeTcTBUMM ¢ EH 1992-1-1. B cnyyae
TennoBoro Bo3aencTena Heobxoaumo ucnonssosats EH 1992-1-2.

7.2 KoaddpurumneHTbI HAAEKHOCTU NO Harpy3skam u koadhdbUuuueHTLI coueTaHUmn

B tabnuue 1 npuseaeHbl koabduLmeHTbl HaaexxHoCTU. OHU UCNONb3YIOTCA B AONOSTHEHUE K Koadhduuu-
eHTaM HaZleXXHOCTU Mo Harpyskam, ykasaHHeiM 8 EH 1991-1-1.

Tabnwuya 1— KoaddpuumeHTsl HaAEXHOCTU NO HArpy3kam

KoachdprumeHTbl HanexXHOCTU NO Harpyskam

Kom6BuHaumm Harpy3ok MocrosHHas (cobcTBeHHbIN BEC) BpemeHnHasn N
AsapuiHas
BetpoBas
Harpyska
He6naronpustHas | BnaronpusitHas | HeGnaronpusithas | BnaronpusitHas
HopmatmeHass Ha- 1,05 1,0 1,05 0 1,0 0,3

rpyska nnioc ogHo
13 aBapuiHbIX BO3-
aencteui

MpumeyaHne—ABapuinHbIMM BO3LEUCTBUSIMU SIBISIIOTCS 3€MINETPACEHNE (MakcMMarbHOe pacyeTHoe 3eM-
neTpsiceHne), n3bbITOUHOE AaBMNeHNe B3pbIBa, BHELLHEE BO3AECTBIE, NOXap UMM yTeuKa U3 BHyTPEHHErO pe3epByapa.

7.3 BopaoHenpoHULaeMoCTb

7.3.1 BoaoHenpoHMLaeMocCTb AOMKHA YUNTLIBATLCS:
a) Bcnyyae obnnLOBKM (MOKPBITUA), He oBnajatoLlein BOAOHENPOHULAEMOCTbHO;

MpumeyaHune 1 —[naBHeWHNX 6eTOHHbIX pe3epByapor 6e3 BOAOHENPOHMLaeMON 0BNMLOBKM UMK NOKPLITHS
BOAOHENPOHULaeMoCTb GeToHa oBGecneunBaeTcs NOCPEACTBOM MUHUMATBHOW 30HbI exatus 100 mm.

b) Bcnyyae BogoHenpoHNLaeMoh 06ULOBKA (MOKPLITUSA).

MpumevyaHune 2— B cny4ae npUMeHeHUs BOZOHENPOHMLAEMON 00nmuUoBKM (NOKpbITUS) (ana oGecrneveHmnst
NOIHON TepMeTUYHOCTV BTOPUYHOTO pe3epByapa) AoryckaeTcs pacTpeckuBaHwe GeToHa B npegenax, ykasaHHbIX B
EH 1992-1-1.

7.3.2 Mpwn pa3pelueHnn pacTpeckuBaHns 6eToHa (B cny4ae NpUMEHEeHUst BoAOHeNpoHuLaemMon o6nm-
LIOBKM) HeobXxoanMO paccuvTaTh LUMPUHY PacKpbITUS TpeliMHbl 1 NOATBEPAUTb CMOCOBHOCTL OGMULIOBKM
(NOKpPBITUA) «CBA3BIBATEY» Pa3pblB, paBHbI 120 % packpbITUsS TPELUMHBI.

8 MMpaBuna ans cTpouTenbHOro NpoeKTUpoBaHuA

8.1 O6wMue nonoxeHus

O6wasn nicdopmauusa o pesepeyapax U3 npeasapuTenbHO HanpAXXeHHOro xenesobeToHa AaHa B Npu-
noxeHun B.

8.2 MNpeaBaputenbHoe HanpsXkeHUe

[lns pacyeTa CTeHKU U3 NpeaBapuUTENbHO HANPSPKEHHOMO xenesobeTtoHa cneagyet NpUMeHATb NopU3oH-
TanbHOe npeaBapuTeribHoe HanpsaXXeHune.
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MpuMeyaHu e — BepTvkanbHoe NpegBapuTenbHOe HaNpsKeHne He UCnonbayeTcs. BoamoxHO ero coveranne
C roOpu3oHTarnbHbIM NpegsapuTeribHbIM Hanps>XeHnem. HeO6XO,E[VIMOCTb B NCMONb30BaHNN BEPTUKaNbHOro npeasaputenb-
HOTO HaMpPsKEHUs 3aBUCUT OT PACYETHOTO AABNEHNS B pe3epByape, AVaMeTpa peaepeyapa v COOTBETCTBYIOLMX MOCTOSAH-
HbIX ¥ KPaTKOBPEMEHHbIX YCUITUIA B )Xerne300eTOHHON KOHCTPYKLMN.

8.3 lNpoekTupoBaHue CTEHOK

Mpu NPOEKTUPOBaHUM MUHMMAanNbHAas TOSLWMHA CTEHOK onpeaenseTcs TakuM o6pasom, YToBbI:

- oBecneunBanca HeoBXoAMMbIN 3aLLUTHBIA CNOW AN apMaTypsl M BCeX NpedBapuTensHO HanpshkeH-
HbIX apMaTypPHbIX 311EMEHTOB;

- paccTosiHue Mexay apMaTypoit v NpeABapuTenbHO HanpsXKeHHbIMIU apMaTyPHBIMU arieMeHTamMm B6bIno
AoCTaTouHbIM AN ofecnedyeHns paBHOMePHON BOZOHeNpoHNLaeMoi BETOHHOM KOHCTPYKLIMM.

8.4 CtanbHas 06nML0BKa KpbILWKX
CranbHas obr1LoBKa KpbIWX AOMKHA UMeTb HageXHoe coeanHeHne ¢ 68 TOHHOM KpbiLei.

MpumeyaHune—O6NMULOBKa MOXET UCMONBb30BATLCA B kKavecTBe onanybku anst 6eToHa, a Takke Ucnornb3o-
BaTbCA B COYETaHUN CO CPE3HbIMM WTUPTaMKN. BETOH MOXHO yKnaabiBaTk CnosMu, 4Tobbl NpeaynpeanTb NepeHanpsixxenne
06nuyoBkM (cM. Npunoxexve B, B.6).

8.5 PabGouue WBLbI

PacnonoxeHune paboynx WBOB AOMKHO ObITb TWATENbHO NPOAYMaHO, YTO6bl MUHUMU3UPOBaTL onac-
HOCTb HEKa4YeCTBEHHOWM CThIKOBKW.

Ona obnacTtei, B KOTOpbIX TpebyeTca obecne4vdTb BOAOHEMPOHULAEMOCTb, NOAPAAYUK AOMKEH
npeaocTaBuTb NPOEKTHI NMPOU3BOACTBA paboT, OCHOBaHHbLIE HA MPOBEPEHHBLIX METOoAAX BbINONHEHNUA paGoT u,
ecnun HeobxoaMmo, BcreacTBMe HegoCcTaToOuMHON MHOpMaLIMK, NOAPSAYUK AOITKEH BbIMNOMHUTL UCNbITaHUA
AN noaTBepXaeHNUs BOOOHENPOHWLAEMOCTH pabodero Wwaa.

8.6 lNonoxeHue TPOCOB U MPOBOJIOKM HATAXEHUA

8.6.1 lMonoxeHue cucTembl NpeaBapUTENbHOrO HANPSDPKEHUS C UCTIONb30OBaHNEM YNOPOB W Hanpsarae-
MOV apMaTypbl B cLiensnieHn c 6e TOHOM A0MKHO 6bITb onpeaesieHo ¢ yY4eTOM YpesBbluaHbIX CUTYaLuiA, Hanpu-
Mep BO3HUKHOBEHMEM rnoxapa.

MNpwumeyaHun e — Hanpsiraemas apmarypa npegnovTuTenbHO pasmeLlaeTcs B cepeauHe 6eTOHHON CTeHKN ans
3aLWUTLI OT HAPYXXHOTO OTHS.

8.6.2 Hanpsaraemas apMmatypa AoMKHa ObITb XOPOLLIO 3aLUULLEHA OT KOPPO3UIN Ha BECb CPOK 3KCnyaTa-
Lmu pesepsyapa. Cnocobbl ynroTHeHUsA GeToHa Ana o6ecnedyeHns Hauny4lein 3alnTel HanpAraemon apmary-
pbl oNpeaenaTcs NPOEKTMPOBLLIMKOM MO COTNacoBaHMIo ¢ MOAPAAYUKOM.

MpumeyaHune 1— B upe3BblMaHO arpeccUBHbIX cpefax, B KOTOpbIX TpebyeTcs gononHuTenbHaa 3awmra,
ONs HanpsraeMov apmatypel crnedyeT npedycMaTpuBaTb HEMETANNUUECKM NpeaBapuTenbHO HaNPsDKEHHbIN Kenoo,
cm. [5]. Anst Hanpsiraemon apmarypbl criegyet Npuaepxmnearbes [6].

MprvumedaHwue2—lNpu NCNoNb30BaHMN CUCTEM CNIUPATIbHOW HAMOTKM BICOKONPOYHON NPOBOMOKN NPOBONOKA
OOIKHA YKNaasiBaTbCA HA HAPYKHOWM NOBEPXHOCTU CTEHKM HENPEPBLIBHOW CNUPAnbIo C LWAroM Mexay BUTKamu no BepTuka-
N1 He meHee 8 MM. Kaxkabivi crioli MpoBONOKM NMOKPLIBAETCsl TOPKPETOETOHOM Ansi o6ecneveHns TONWMWHLI He MeHee 6 Mm
NnoBepX NPOBOSIOKK. [ocne NONHON yKNaaky U NOKPbITVSA NPOBONOKU YKIaAbIBAETCA 3aKMIOHUTENBbHBIN CNON TOPKPETOEeToHa
ans obecneveHnsi MUHUMaIbHOW TOMWMHbBI CIos 25 MM HaZ NoCrnegHUM BUTKOM NPOBOSOKK.

8.7 3alWuTHbIN crnonl 6eToHa

Mpu BbIGOpE 3aLWwmMTHOro crosi 6eToHa AnsA apMaTypbl HEOBXOAUMO YYUTbIBATbL KnaccuduKaLmio Bo3-
OEACTBUA, YCNOBUS TPyHTa U pacyeTHbIe YCIoBMS NPOEKTUPOBaHUS Ha Criydai aBapuiiHon cuTyauumn, Hanpu-
Mep 3aLuTy OT OrHS.

CnegyeT yuutbiBaTb MUHUMAanbHbIE TpeboBaHWsA B COOTBETCTBUU C yKasaHusimu EH 1992-1-1.

8.8 MuHuMManbHoe apMupoBaHue
MwnH1ManbHasn NnoLwaab apMUPOBaHMsA OoMKkHa cooTBeTcTBOBaTL EH 1992-1-1.,
8.9 XKene3o6eTOHHbIe NepeMbIvKU

JonyckaeTca yCTpoiCcTBO Nepemblyek B xenesobeToHe. MepeMbluky crieqyeT NpoeKkTUpoBaTb B COOT-
BETCTBUM ¢ TpeBGoBaHMAMN, yCTaHOBMEHHBIMM B HACTOsILLEM cTaHdapTe.

MpuMedaHu e— lNepembivku TpebyioTcs Ans pesepeyapos C OAMHaAPHON 060M104KON. OHU MOTYT NPUMEHSATLCS
MO KOHCTPYKTUBHBIM MPUYMHAM B COMETAHWUM C 3EMIISIHOW HaChIMNbIO.

4
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9 CtpouTenbCTBO U KayecTBO paboT

9.1 O6wme nonoxeHun

TpeboBaHUs K CTPOUTENLCTBY U KauecTBY pPaboT AOIKHbI cooTBeTCTBOBaTbL EH 1992-1-1.

Ocoboe BHUMaHWe Heobxogumo obpaTuTb Ha cocTas GeToHa, U3roTOBMEHWE, KOHTPOMb KayecTBa,
yKnagKy, yrnnoTHeHue, BblaepxueaHuie uT. n. 6eToHa gns obecneyeHns BOOHENPOHULAEMOCTN KOHCTPYKLMMU,
KoTopas gornxHa cooTeTcTBoBaTh EH 206-1.

9.2 MNpepynpexaeHue TpewMHOOGpa3zoBaHUA

Moapsaaumk AofkeH onpedenqTb TemnepaTypy ruapartauun, BIWUSIHUE BbICHIXaHUS U TePMUYECKON
ycagku B 6eTOHHOW KOHCTPYKLUN.

JonxeH 6biTb nogobpaH HeoBXOAUMbIA COCTaB cMecu (TUM LeMeHTa) U TEeXHONOMMS NMpPou3BOACTRa,
YTOBLI CBECTU K MUHUMYMY pacTpeckuBaHue 6eToHa.

B npoekTe npoussoacTsa paboT 4orKHbI BbITb Y4TEHBI Nepenaabl TemMnepaTyp Mexay HOBbIMU U CTaphbl-
MW COOPYXEHNAMN 1 Cpedon.

9.3 Onany6ka 1 pacnopku

9.3.1 Onany6bka gomkHa 6bITb repMeTUYHa BO Bcex CThikax. Ans obecneyeHnst AOCTATOUHON NPOYHOCT U
N>KECTKOCTW AOMKHbBI ObITh BbINOMHEHbI pacyeThl onanyoku.

9.3.2 CneayeT NpuHATL cnelunansHble Mepbl A UCKIOYEHWA NPOTeYeK Ha onopax.

9.3.3 Bce koHycHble OTBEPCTUsI QOMXKHbI BbiTh 3akynopeHbl, 4Tobbl 0becneynTb BOACHENPOHULaE-
MOCTb.

9.4 Mpoknagku

[ns obecneyeHnss 4OCTAaTOMHOMO 3aLWMUTHOMO CNost ANs apMaTypbl UCNOMb3YOTCA NPOKIaaKku, KOTopble
AOMKHbI ObITb FePMETUYHBIMU U YCTORYMBBLIMU K XPAHUMOMY NPOAYKTY.

9.5 Yxop 3a 6eToHOM

9.5.1 ¥Yxopn 3a 6€TOHOM OMKEH OCYLLECTBNATLCSA B COOTBETCTBUN C ykaszaHnsamu EH 206-1.

MpumeyaHne— Yxoq 3aBUCUT OT MHOMMX haKTOPOB, BKITKOHasi CKOPOCTL BETPaA M TeMnepaTtypy Bo3gyxa u 6e-
TOHHOW CMeCH.

9.5.2 Yxon 3a 6eTOHOM JOMKEH BKIHOYaTL Mephl No NpeaynpexaeHnio YpesmepHoro ucnapeHus U nose-
NeHno TeMnepaTypHbIX 3 PeKToB, Bbi3bIBaeMbIX TENNOTON r’apaTaL/Mi Ao TeX Nop, Moka 6eToOHHas 0CHOBa He
o6peTeT 4OCTaTOUHYHO MPOYHOCTL AN BOCNIPUATASI BHYTPEHHUX U BHELIHWX BO3AECTBUIA.

9.6 HOonycku
O6wue TpeboBaHUa K gonyckam Anst GETOHHON KOHCTPYKLIMU AOMKHBI cooTBeTCTBOBaThL EH 1992-1-1.

MoapsiavvK 4OMKEH U3YyUnTb HeoBXOANMMOCTL Goree XeCTKVX A0MYCKOB, HanpuMep cneumansHon o6nMLoBKA U
onpeneneHHbIX CUCTEM U3oNALMN (MeMBpaHHbIe pesepayapsbl).

10 O6GNMLOBKK U NOKPLITUA

10.1 O6Lue nonoxeHus

ans 06nNUULOBKNA 1 NOKPBITUA cneagyeT NPpUMeHATL criegylolne matepuarnbl:
- CTalnbHble NMUCTbI B KAYECTBE OONULLOBKN;
- apMunpoBaHHble UM HeapMUPOBaHHbIE NMOJIMMEpPHblIe NNacThbl B Ka4eCcTBe l'lOKprTI/IVI.

MpumeyaHune— OBNMUOBKU U NOKPLITUSI MPUMEHSIIOTCS HA BHYTPEHHE NoBepxXHOCTU BeToHA Ans UCKNove-
HWS NPOHVKHOBEHUST BNarv 1 napa ckBO3b KOHCTPYKLUMIO.

10.2 O6nuuoBKa

10.2.1 CTtanbHas 06nMUoBKa cHMTaeTCs Napo- M BoAOHENPOHULIAEMOiA NpU COOTBETCTBYIOLLEM BbIGOpe
MaTepuana. Beibop MaTepuana gomKeH OCHOBbIBATLCSI HA pacHeTHOW TemneparType, onpeaensieMon Noapsaa-
yukoM. Beibop Tuna cTanu ocylectensieTcs B cootseTcTBNM ¢ EH 14620-2.

10.2.2 MuHMManbHas ToNWWHa NncTa AoMmkHa ObiTb 3 MM.

10.2.3 Mpn NpoekTpoBaHUM OBMULOBKMA OOIDKEH y4uTbiBaTbCA Npefen TeKydyecTu meTanna unu
nonsyyectb 6eToHa NpU HOPMAaTUBHBIX YCITOBUSIX, BO3ZHUKAIOLLIME B KOHCTPYKLMK.

10.2.4 AHKepHas cucTema gommkHa ObITb paccunTaHa Ha cpes U pacTsbKeHue.
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10.3 MokpbiTUA

10.3.1 O6NMUOBKM UK NOKPLITUSA NPOEKTUPYIOTCA HAa BETOHHBIX KOHCTPYKLUSIX B Ka4ecTBe Napou3onsi-
LUK Ny napo-, BOAOU3ONALUN.

10.3.2 ToKpbITUA NPUMEHSIIOTCA HEMOCPeACTBEHHO Ha MoBepxHOCTU GeToHa. Nepend ycTpoMCTBOM
MOKPbLITUSA NOBEPXHOCTL BeToHa NOANEXUT NeckocTpyiHoi 0bpaboTke ¢ nocneayoLein O4UCTKON BaKyyMOM.
Taioke A0MKHBI BbITh YAaneHbl Bce 0CcTaTku onany6o4HOi CMa3ku U oTBEpAUTENEN, €CAN OHU HECOBMECTUMBI
€ Matepuanamm NOKPbITUS.

10.3.3 TMpwu NpoeKkTMpoBaHUN NOKPLITUS B Ka4ECTBE Napous3onsiLMum HeobxoanuMo yynuThiBaThb criefyio-
LLiYe MONOXeHUA:

- MaKkcumanbHas MpoHULIAeMOCTb A BOAAHOro napa AoKHA BbITk 0,5 /M2 B CyTKM.

MpumeyaHune 1—PekoMeHayeMbiM METOAOM UCTBITAHUS SIBMSIETCA [7] B yCnoBuax Temneparypbl (BNaxHoC-
TH), SKBUBAINEHTHbBIX KIIMMaTU4ECKMM YCITOBUSIM MECTOHaX0XAEHNS 06bekTa.

- MOKPbITUE He OOMKHO paspyLaTbes NPU ANUTENbHOM KOHTaKTe ¢ XpaHUMbIM NPOAYKTOM (Mapom).

MpumedyaHune 2— PekomeHayeMbiM METOAOM UCTILITAHUS SIBMSIETCS NMOrpyXeHne obpa3ua B napbl Npogykra
MWHUMYM Ha Tp¥ MecsLa.

- Ka4yeCTBO NMOKPbITUSA He AOIHKHO YXYALIATLCA NpY KoHTakTe ¢ 6eToHOM. MoKpbITUe A0IKHO BbiTh YCTOM-
UYMBLIM K BO3AENCTBUIO LLIENTOYEN.

MpumeyaHwmne 3—PekomeHayembl MeTOA UCMbITaHWA cMm. [8].
- MPOYHOCTb CLEMEeHNs NOKPbITUSA ¢ 6eTOHOM AoMmkHa ObIThb Bhilwe 1,0 MMa.
[MpwnmeyaHune 4 —PekomeHgyembiii meTog ncnbitaHusi cm. EH UCO 4624.

- AorkHa BblTb OrpaHnyeHa yteuka napos. OHa cuMmTaeTcs NpUeMnemon, ecrim NPoOHNLAeMOCTb NapoB
npodykTa orpaHudeHa ao 0,1 r/m2 B cyTKu;

- MOKpbITUE AOIMKHO 0bnagaTth 4OCTAaTOYHON MAACTUMHOCTLIO ANA o6ecneveHns NepeKkpbITUS TPELUUH.
MepekpbiBatoLLas cnocoBHOCTb AokHa BbITb He MeHee 120 % OT paccHUTaHHOTO PaCKPbITUA TPELLUHBI NPU
HopManbHbIX pabounx TemnepaTtypax.

MpumedaHune 5—MerogucnoiTaHns ZOMKeH ObiTb NPeanoXeH NoAPSAYMKOM.

10.3.4 Tpun UCNONb3OBaHWM MOKPLITUSI TAKXKE B KAYECTBE rMAPOU3ONALIMN BINOSTHAOTCA AONOMHUTENb-
Hble ucnblTaHus. Modpagunk OOMKeH NOATBepAUTb, YTO NOKPLITUE He paspyluaeTcsl Noa BO3AeACTBUEM
KpaTkocpo4vHoro (pasbpbl3rMBaHue) 1 4ONrocpoYHOro (TP MecsiLia) KOHTaKTa ¢ BOAOM.

10.4 CucrtemaTtennosawuTbl

10.4.1 Tpwn cozgaHUm cUCTeMbI TENMO3ALLUTLI CeayeT yYnTbiBaTb cneaylowme NosoXeHUs:

- BCE BO3MOXHble BO3OEWCTBUA: BKIOYast ruapocTaTtMyeckoe AaBfieHWe XpaHUMOro npoaykTa,
haBneHune napa, NocneacTsUs NON3yyYecTy n ycaakn 6eToHa U cTanbHOro NUcTa;

- BOAOHENPOHWULLAeMOCTb BEPXHEeM 4acTu CcTeHbl (pacTpeckuBaHue 6eToHa)—B OOMNYCTUMBIX
npegenax;

- [ocTaTovHast BbicoTa yYacTKa CTeHbl.

10.4.2 BbicoTa yyacTka CTeHbl Ao/KHa ObITb He MeHee 500 MM Hag NoBBIM KOHCTPYKTUBHBEIM OTBEp-
cTMeM.



rOCT P 58028—2017

Mpunoxenne A
(cnpaBo4Hoe)

MaTtepuansl

A1 BetoH

Ins 6eToHa HEOGXOAMMO PYKOBOACTBOBATLCA criefytoLwen obuel nHpopmauve:

- Ans NpeaBapuTenbHO HaNPshKeHHOro enesobetoHa knacc 6eToHa gomkeH OwiTb He Huxe fy 40 no
ENV 1992-1-1:2004;

- MOBbIWEHHas NPOYHOCTL GETOHA KaK CTPOMTENBHOro MaTtepuana npy HU3Kon TemnepaTtype oGbIYHO HE UCTIONb3Y-
eTCs Npw onpeaeneHun NpeaernbHON NPOYHOCTU GETOHHbLIX CekuMii. BmecTe ¢ Tem, Npy HanuMuMm afekBaTHbIX AaHHbIX
UCMbITAHWIM HA3KOTEMINEPaTYPHbIE XapaKTEPUCTMKN MOXHO UCTONb30BaTh;

- MPU pacyeTHbIX NPOBEPKax CreayeT yYMThIBaTb YMEHbLIEHHbIE 3HA4YeHNsI KoadhdULMEHTa pacluMpeHnsi, TEpMU-
YeCKMX CBOWCTB U Moayns ynpyroctu KOHra;

- ecnu HeobxoaMMo, cnegyeT yunMTeiBaTh YBENMYeHne NpoYHOCTH, BbidbiBaeMoe 6onblummm ckopoctsimm gedop-
mMauum (HanpyvMep, yaapHoe BO3aencTBue);

- B ONpederieHHbIX criydasix MoXeT paccMaTpuBaThesl NPYMEHEHUE BbICOKONPOYHOro 66TOHa U (MIn) BOIOKOHHbIX
npumecen;

- BaXKHYyI0 pOnb WUrpaeTt MCMosfib30BaHWE HU3KOIO BOAOLLEMEHTHOrO COOTHOLLEHUS. 3TO YMEHbLUAET KONMYECTBO
NopoBOV BOAbI B 6ETOHHON MaTpurue. 3aMep3aaHne NOPOBON BOAbI BbI3bIBAET pacluMpeHne npumepHo Ha 9 %. YacTnuHo a1o
paclwmpeHne nornowaeTcsi CyLLEeCTBYOWUMN BO3AYLWHbIMW NyCTOTaMK1, OAHAKO Npy u30biTke BOAbI MOXET BO3HUKATb
BHYTPEHHee pacTpeckuBaHue 6eToHa;

- BeTOHHasi cMeCb MOXeT cogepxaTb 40 5 % BOBMNeYeHHOro Bo3ayxa. BosgyxoBoBnekaiolwme Ao6aBku AOMKHBI
6bITb HA OCHOBE CMOJ, COrNAacHO COOTBETCTBYIOLLEMY CTaHAapTy. PeareHTol Ha OCHOBE METASIIOB UCMOSNIb30BaTh HE Crie-
Ayer;

- Heobxoaumo ybeamTeCs B OTCYTCTBMM BO3MOXHBIX OTpULIATENbHbLIX 3¢hheKTOB Npu Mcnonb3oBaHum Jo6aBok K
©eToHHOl cMecH;

- B COYETaHWM C NOpTNaHaLeMEHTOM MOXHO UCMOMNb30BaTb U3MeNbYEHHbIN MPaHYNIMPOBaHHbLIA JOMEHHBIN LWNaKk
UNu NynbBepr3OBaHHYI0 M3MeNbYeHHYo 30ny. 3TW MaTepuanbl NOMOralT YMeHbWUTL TeNNoTy rmapaTaumm TONCTbIX
6eTOHHbBIX CeKUUIA M TEM CamMbiM YMEHBLWTh NPeXaeBpeMEHHYI0 TEPMUYECKYIO YCaaKY;

- pobaeneHue LemeHTo3aMellaWwmux matepmanos MoxeT ObiTb BbIFOAHBIM A4NA YMEHbLWEHUA NpeXxaeBpeMeHHON
yCaAKv U NOBbILEHHOW YCTOMUYNBOCTM K 3arpA3HEHUIO BHELHEN CpeAbl; MONb3oBaTeNnyn A0MKHbI MOHUMaTh, YTO 3TO MOXET
COMPOBOXAATbCH 3ameafIeHMeM HapacTaHWs NMPOYHOCTH;

- NPOAOIKNTENbHbIV KOHTaKT € YrNeBoA4opOAHbIMM NPOAYKTaMW He OKa3blBaeT CyWeCTBEHHOIo OTpULATENbHOrO
BO34ENCTBUSI Ha XapaKTEPUCTVKA UMW SKCMnyaTauuoHHble CBOMCTBa GeToHa, Jaxe npu TemnepaTtype OKpyXaiolwen
cpenbl;

- MMKPOKPEMHE3EeM MOXHO CHUTaTb CMOCOBCTBYIOWMUM NOBLILLEHUIO CTONKOCTU K KOPPO3nHu.

A.2 Hanpsraemas ctanb v aHKepbl

Mpu NpoeKkTUPOBaHUK KOHCTPYKLMI U3 NpeaBapuTenbHO HanpsiKeHHOTo xene3obeToHa Heob6xoaMMO PYKOBOACTBO-
BaTbCs creyoLern nicopMmaunen:

- Hambonbluas Harpyska Ha xene3obeTOHHYO KOHCTPYKLMIO BO3HWKaEeT NpU U3roTOBNEHUN, Koraa NpuknaasiBaeTcs
pacTarBaoWwas Harpyska K HanpsaraeMbiM CTanbHbIM TPOCAM I CTEPXKHAM. KOHTpONUpyemoe yeunme HaTsKeHus apma-
Typbl coctaenset okono 80 % HanpsKeHUsA TeKy4ecTH Hanpsiraemon apmatypbl. [locne 3Toro npunaraemoe K cTanbHOMN
apmartype HanpsbkeHve yMeHbLUAEeTCs BCreaCTBME Pas3rpysku, nepepacnpeneneHus, penakcauum u TeKy4ecTu. YMeHbLe-
HVe HanpsikeHWs ABNSIeTCA NPUYUHON TOTO, YTO He TpebyeTcsi rmapocTaTnyeckoe NCnbiTaHne Ansi BTOPUYHOM 060n0uKK
pe3epByapoB ¢ ABOWHON 060MOYKON OTKPLITOrO U 3aKPLITOrO TUMOB;

- NOTEPW NPW NPeABapUTENBHOM HANPSXXEHUWN U YUCTNEHHbIE 3HAYEHWA OnpedeneHsl Ans cTanv npu Temnepartype
OKpyXatowWwen cpedbl B KAHECTBE 3aHWKEHHON OLEHKW, MOCKOIbKY XapaKTepPUCTUKN CTanmu yny4waioTCs NPy HA3KON TeM-
neparype;

- ecnu npoekTHas Temnepatypa Huxe 50 °C, Heobxogmmo noaTeepAnTb NOCPEACTBOM MCTbITaHWSA, YTO cUcTeMa
npeasapuTENbHOrO HANPSKEHWUS (CTEPXKHM, XOMYTbI U @HKEPbI) NPpUrogHa Ans HU3KWX TeMNepaTyp, BO34eNCTBUIO KOTOPbIX
OHa MoXeT noasepraTecs. B aTon ceasn cnegyet yumTeiBath [4] n [10].

A.3 CranbHas apmaTtypa

A.3.1 OT60p Npo6

Ans vensiTaHus apmaTypHbIX CTepxHeln oT6op 06pasLoB BLINOMNHASTCS M3 ABYX NPOU3BOACTBEHHbIX NNaBOK M3
n3genuii MakcuMarnbHOro U MMHUMAanbHOIO guameTpa CTePXKHEN B 3aKase, U U3 U3genuii BcexX NpuMeHseMbIX KNaccos
NPOYHOCTH.
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MuHMManbHas Hopma oT6éopa 06pas3Ly0B 415 UCMNbITAHUA A0/HKHA COOTBETCTBOBATL ykazaHuam EH 1002-1. VcnbiTa-
Hue cnefyeT NpoBOAUTbL B cooTBeTCTBMM ¢ EH 10080 npu oTCyTCTBUM OTYHETOB 06 UCMbITAHWSIX, NPeA0CTaBNEHHbIX MPON3-
BOAMUTENEM.

A.3.2 VicnbiTaHue

A.3.2.1 WcnbiTaHns Ha pacTshKeHue crefyeT BbIMOMHATbL B XON04HbIX YC/I0BUAX (MPU pacyeTHOW Temnepartype
MeTanna) Ana onpeaeneHns NnpurogqHoCTU cTanu.

MpumeyaHue — PacyeTHO TemnepaTypoil meTasnna [o/XHA 6GbiTb MUHWMasNbHas TemnepaTtypa, Bo3geii-
CTBUIO KOTOPOIi ByaeT NnoaBepraTbCsa CTepXHeBas apmMaTypa B YC/TOBUAX 9KCTPEMasIbHOW Harpysku.

A.3.2.2 BoBpewms ucnbITaHUA Temneparypa obpasua Ao/mkHa 6bITb MakCuMasibHO paBHOMepHOW. MNepenag Temne-
paTyp B 1100bIX ABYX TOUKax o6pasya nam pasHuua mexay TemnepaTypoii B /10601 ToUke M NPOEKTHON TeMnepaTypon He
LOKHbI NpeBblwaTth 5 °C.

A.3.2.3 VcnbiTaHusa Ha pacTshxeHne B cooTBeTcTBUM ¢ EH 1002-1 A0/MKHbI BbINOHATLCA Ha 06pasLuax CTepXHen ¢
Hagpe3om u 6e3 Hagpesa.

A.3.2.4 Tpu aHanuse ucnbiTaHWi HEO6XO4UMO MPUMEHATb cneayolne KpuTepum K KOamMULMUEHTY YyBCTBU-
TeNbHOCTU K Hagpesy:

Mpefen NPOYHOCTY Ha PACTSHKEHME CTEPXKHS C HAZLPE30M
0,2 % HanpshXeHUs NpW UCMbITaHWUK CTEPXHS 6e3 Hagpesa

nnn

I"gp™ _ Mpepen NpoYHOCTY Ha PacTsKEHUE CTEPXHS C HaAPEe30M
HwkHee HanpsbkeHWe TEKYUYECTN CTEPXHS 6e3 Hadpesa

A.3.2.5 [1na [OCTWXEHUS NPUEMIEMOIO CONPOTUBNEHUSA XPYNKOMY U3NOMY AO/KHO OblTb 06ecneyeHo 3HayeHue
NSR>1.

A.3.2.6 Hapgpes Ha obpasue 418 UCNbiTaHUA CTEPXHEN C HaApPe30M A0/IKEH BbIMOJIHATLCA B LLEHTPe pacCTosAHUA
Mex/y 3axBaTaMmu UcnblTaTesibHON ycTaHOBKN. Heo6xo4MMO Ucnonb3oBaTth V-06pa3Hblii Hagpe3e BHYTPEHHUM yriom 45°
npaanycomyocHoBaHmusa 0,25 Mm. MeToAbl MEXaHWUYEeCKO 06paboTKM MA0MNYCKM A0/MKHbI COOTBETCTBOBATL EH 10045-1.

A.3.2.7 [nsa cTepxHeli c NnpoAosibHbIMK pebpamu Hagpes AO/HKEH pacnonaratbcs nonepek peépa u umeThb ry6uHy
1mM. ina cTepxHe ¢ nonepeyHbiMy pebpamMu Hagpes A0/HKEH pacnonaraTbCs Ha rpebHe (CM. pucyHOKA. 1).

a) CTepXeHb C NPOoAO0/bHLIMK pe6pamm

1 mMm

b) cTepXeHb C nonepeyHbIM1 pebpamu

1— V-06pa3sHblii Hagpes

PucyHok A. 1 — Hapapes Ha apmaTypHOM CTEpPXHEe

A.3.2.8 Bce obpasubl 6e3 Hagpesa [0/MKHbl AaBaTb OTHOCUTE/NIbHOE MAacTU4YecKoe yANnHeHne He meHee 3 %.
OTHOCHTENIbHOE NNacTUYeckoe yanHeHne npeacraBnseT co60i NOCTOAHHOE NPOLEHTHOE YBENMYEHWNE UCXOAHOM O/INHbI
6a3bl 13MepeHns, COOTBETCTBYIOLLLEE MPeAeny NPOYHOCTU Ha pacTsXeEHNE.

JononHntenbHO HanpsXxeHne TekyyecTn obpasua 6e3 Hagpesa, yCTaHOB/IEHHOE MPU UCNbITAHUM, JO/HKHO COCTaB-
NATb He MeHee 1,15-kpaTHOro MMHMMAasIbHOIO HaMpPSXeHUA TEKYYeCTU, UCMOJIb3YEMOTO MPU NPOEKTUPOBAHMUMN.
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A.3.3 AnbTepHaTuBHbIe peLueHuns

Mpu npoeeaeHWM NcnblITaHUIA HeoBXoAMMO UMETL B BUAY CreaytoLye anbTepHaTHBbI:

- WCMNOnb3oBaHVe MapraHueBo-yrnepoanucTon cranm, ctanm ¢ 9 %-HblM COAEPXKaHMEM HUKENA NI ayCTeHNTHON
Hepxaeetowern cranv. CyllecTBYIOT pasnuuyHble Krnaccbl apmaTypbl W3 HepXaselwew cranu, COOTBETCTBYLME
EH 10088-1. MnactnyHocTe GOMNbWNHCTBA ayCTEHWTHLIX HEPXXaBerWwux cTanen coxpaHsieTcs npu Temneparypax go
mMuHyc 196 °C;

- VCMOnb30BaHWe apMaTypHON UK HanpsiraeMoln CTanu ¢ NOHWXEHHbIM JOMNyCcKaeMblM pacTArMBaloWwmMmM Hanps-
XKeHuem.

MpumeuvaHune—B [11] pekomeHayeTcA MakCMMarnbHOE OOMyCKagMoe pacTsrMBalolWee HanpsbkeHue ans
apmaTypbl pe3epByapoB AN CKUXEHHOro npupogHoro rasa (Crlr). OHO 3Ha4YUTENBHO HUXE J4ONYCKAeMOro HamNpPsPKEHMS],
Ansi TemnepaTypbl OKpYKatoLLen cpeabl, pe3ynbTaToM HYero MoXxeT OblTb CHUWXeHWe peHTabenbHOCTU NPOeKTa, 0AHaKO 3TO
MOXeT ObITb ONpaBAaHO NPY OTCYTCTBMM CNeUManbHONM CTanu Unm n3-3a ee 3KoHOMUYECKON HelenecoobpasHocTu.
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Mpunoxexne B
(cnpaBouHoe)

PezepByap U3 npeaBapuUTenbHO HanpsHhkeHHOro Xene3obeToHa

B.1 O6wme nonoxeHunn

B cneayowmx AoKyMeHTax gaetcsi nogpobHas cnpaBovHas uHOpMaumsa W napameTtpbl Ans NPOeKTUPOBaHWSA
pe3epByapoB U3 npeaBapuTenbHO HanpsikeHHoro 6etoHa: [12], [13], [14].

MpepBapuTenbHO HANPSXKEHHBIN Xerne3006eToH siBrsieTca Hanbonee NpUeMNeMeIM MaTepuanomM gns BoAoHeENpo-
HUUAEMbIX Xene306eTOHHbIX KOHCTPYKLMIA. COOTBETCTBEHHO, OH UCMONBL3YETCHA ANs CTEHOK pe3epeyapa. [lHuue u kpblwa
4acTO BbINOMHATCH U3 0OLIYHOTO Xerne3o6eToHa.

B.2 Cucrema npeaBapuTensLHOro HanpsHKeHuA

B GonbwuHCTBE Criy4YaeB NPMMEHSIETCH rOpPU3oHTalNbHOE NpeaBapuTenbHoe Hanpsxkenne. HeobxogumocTs B Bep-
TUKanNbHOM MpeaBapuTENbHOM HaMNpsbKEHWW 3aBUCUT OT KOHCTPYKUMM pe3epByapa (pacyHeTHOro AABMEHWs], TOMLMHbI
KpbIWWM KU T. N.).

opusoHTanbHoe NpeaBapuTENIbHOE HaNpsKEHME MOXHO 06ecneunTb ¢ MOMOLWLIO CNeayioLnX MeTO40B:

- ropu3oHTanbHasi npegBapuTernbHO HANPsXKeHHasi apMaTypa, pacnonaraeMmas B xenobax BHyTpy xene3obeToH-
HOW CTEHKM pe3epByapa Mexay ynopamu, pacnofnoXeHHbIMU Ha BHELLHE NOBEPXHOCTU CTEHKWN pe3epByapa;

- NpeaBapuTErbHO HaNpPsikeHHasi apMaTypa, 06pasyemasi HaMOTKOW MPOBOIOKM UMM apMAaTYPHOIO TPOCA Ha BHELL-
HeMN NOBEPXHOCTU CTEHKM.

MpwumeyaHun e — HamotaHHan NpoBoNoka AOMKHA pacnonarartbCsl HA BHELHEN NOBEPXHOCTU CTEHKM Hernpe-
PLIBHOW CNvpanblo ¢ MHTEPBANoM Mo BEPTUKANU MeXay BUTKaMU MPOBOMNOKM He meHee 8 MM. Kaxabii crioi NpOBONOKv
OOIMKEH MOKPbIBaTbCSl TOPKPETOETOHOM MPU MMHMMArbHOW TONWMHE crnosi 6 MM noBepx npoeonoku. [ocne nonHom
YKNaAK1 NPOBOMOKM M ee MOKPbITUSI B COOTBETCTBUM C ONMUCaHUEM HeOBXOAUMO HAHECTU 3aKIioUMTENBHOE MOKPbITUE U3
TOPKPeT6eToOHa C MMHUMATTBHOW TONWMHON 25 MM NOBEPX NOCNEAHEro Crnosi NpoBonoku [12].

B.3 ®yHpameHTHas nnuTta

dyHOaMeHTHas NNUTa pe3epByapa MOXET BBINONHATHCA M3 NpeABapUTENbHO HANPSXKEHHOTO UMW HEHANPSHKEHHOTO
XenesobeToHa.

B cnyyae npegBapuTenbHO HaNPsPKEHHOTO XXerne3o6eToHa, NPU UCNONb30BaHUW CBal NPU NPOEKTUPOBAHUN HEO6X0-
AVMO yUnTbIBaTh Aethopmanum NnThl Nog BO3AENCTBMEM CUI NPEABaPUTENBHONO HANPSKEHUS.

MpumedyaHune—>dyHgameHTHas NnuTa o6bIMHO BLIMNOMHAETCA U3 CEKUMM C [edOpPMUPOBAHHBIMU LLUBAMMW.
Heobxoanmo o6patuTe BHMMaHuWe Ha BbiNonHeHne AedopMaunoHHbIX WBOB, YTOObl 06ecneunTtb MOHONMUTHOCTL KOH-
CTPYKLMMN.

B.4 CoeanHeHMe CTEHKM C OCHOBaHNEM

B.4.1 CoepuHeHune CTEHKM C OCHOBaHUE crieyeT NpoeKTUpoBaTh Kak:

- KeCTKoe COeMHEeHne: B TOM Criy4ae, ecrv xene3obeToHHas KOHCTPYKUWS SBNSieTCs MOHONUTHON. ckniovaeTtcest
CMeLLeHre CTeHKM OTHOCUTENBHO PyHAaMeHTHON NnuTkl. CoeanHeHne NPoeKTUpyeTCst Takum 06pasoM, YToGbl BOCMPU-
HUManUck OTHOCUTENBHO GonbLIME MOMEHTbI U COBWTY;

- MOABWXHOE COeAMHEHME: CTEHKA ONUPaeTCs Ha PYHAAMEHTHYIC NNUTY U MOXET NepeMeLLaTbCs MO FOPU3CHTarnMw.
CreHka cBo604HO ABMXKETCA Mo ropusoHTann. OHa nepegaeT BepTUKanbHOE AaBNeHne Ha DyHA4aMEHTHYIO NINTY.

HonxeH 6bITb 0BecnevyeH 3anpeT NonepevHoOro ABUXeHNUA BHELLHEro peaepayapa. [JomkHbl ObITb NPeayCMOTPEHSI
pagwanbHble Hanpaensawwue Ans obecneveHns KOHLEHTPUHYHOCTU ABUXKEHUS] OTHOCUTENBHO (DYHAAMEHTHOW MIMUTHI.
Heobxogumo npegycMoTpeTb rmbkoe ynnoTHeHWe, 06bIYHO B hopMe MOMNoChl HEpPXKaBetoLWen cTanm, Ana UCKITYeHns
YTEYKU XUOKOCTU UIK raaa;

- coefiMHeHVe Ha lWTndTax: CTeHKa TaKKke oNMpaeTcs Ha PyHAAMEHTHYIO NNKUTY, OHA 3aPUKCMPOBaHA NO rOPU3OH-
Tanu (06bI4HO Nocne NpeaBapuUTENbBHOIO HanNpPsKeHUs ) U 06nagaeT orpaHnYeHHON CNOCOBHOCTEI0 NOBOPOTa. OT CTEHbI Ha
thyHAaMEHTHYI0 NNWUTY NepeaaeTcs CyLeCTBEHHbIV CABUI, OAHAKO OT coeauHeHuns He TpebyeTcsi BocnpuaTua nsrmbarowmx
MOMeHTOB. O6bIMHO AOMYyCKaeTCsl CMeLLeHne CTEHKM BO BPEMS NpeaBapuTENbHONO HAaTsKeHUs. Nocne 9Toro oHa uKcu-
pyeTcsi Ha MecTe NoCPeaCcTBOM LWTUMTOB C NOMOLLbBIO OOHOIrO U3 psiga YCTPOWCTB, HO 683 orpaHnYeHus BEpTUKarbHOIO
noeoporTa.

B.4.2 O630p npenmyLLEecTB M HEJAOCTATKOB KXA0ro TUNa coegnHeHust ykasaH B Tabnuue B.1.
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Tabnwuya B.1 — O630p NpeMmyLWwecTB U HEAOCTATKOB Pa3fMYHbIX TUMOB COEAUHEHUS] CTEHKU C OCHOBaAHWEM

Cucrema Mpevnmyliectsa Hepocrartku

MoaBwxHOe coeanHeHne BbicoKkasi HaAeXHOCTb PACHETHOIO NPOrHO- | 38BUCUMOCTb OT HAAEXKHOCTU YIIIOTHEHUA

3MPOBaHMS HAMPSKEHHOrO COCTOSIHNS coeanHeHUs
BTopuuyHble HanpsikeHust OTHOCMTENbHO | HekoTopas HeonpeaeneHHOCTb B OTHOWE-
mansbi HUK CTENEHM NOSTYYEHHON NOABUKHOCTH

CoepuHeHve Ha wTndTax | Beicokas HaOEeXHOCTb pacyeTHOro NPorHo- | MeHbllasi HageXHOCTb NPOrHO3MPOBAHUSA
3UPOBaHUS MPeaBapuTeNibHOrO Hanpsike- | NOCNeAylWmMX BTOPUHHBIX HANPSKEHUN

HUA Bonbwune capum n nsrnbarowme MOMeHTLI
MakcumanbHbli  MOMEHT BO3HWKaeT B
CTeHKe BAanu OT coeauMHEHWUN, Ha YpPOBHE,
roe «JokarnbHble BO3OeNCTBUA» OT BEpTU-
KanbHOM npegBapuUTenbHO HanpsikeHHOW
apmaTypbl B OCHOBHOM Mepepacnpezens-

toTCA
XKecTkoe coeguHeHve MoBbIWEHHAs KECTKOCTb KOHCTPYKTUBHON | [MOBbILLEHHLIE MOMEHTBI M CABUIU
thopmbl MakcvmManbHbii  MOMEHT BO3HWUKAET B

MonHoe BEpPTUKarNbHOE NPeABapUTESibHOE | Y3NOBOM COEQUHEHUM
HanpsiKeHWe BHU3Y CTEHKU

B.4.3 KoHuenuusi »xecTKoro coeiMHeHUs sIBNsieTCA NpeanoyTMTeNbHOM B OTHOLWEHUN BOAOHENPOHULAEMOCTH.

B.4.4 [Ons pesepeyapos ana CI xecTkoe coeguHeHWe MOXeT NPUMEHATBCS ANS HU3KOW TeMnepaTtypbl, BO3-
AENCTBUIO KOTOPOIM OHO MOXKET NOABEPratbCs B Cliydae NpoTeYvku nepBUHHON 060M04kn. 3Toro 06blMHO He NPoMCXoauT B
cny4ae pesepsyapoe ans CMlN. CoeanHeHne CTEeHKM C OCHOBaHUEM [OMKHO OblTh 3aluueHo NPy NOMOLWM CMCTEMBbI
Tenno3awmTsl.

B.4.5 Tpwu paanu4yHbIX TMNA COEAMHEHWI NokasaHbl Ha pucyHke B.1.

B.5 CoeanHeHne CTEHKM C Kpblwen
CoeauHeHne CTeHKU € KpbiLLel 06bIYHO BbIMONHSAETCS B BUAE MOHOIUTHOM KOHCTPYKUMK.
B.6 Kpbiwa

B.6.1 Vcnonb3oBaHne xene3obeTOHHON KpbIWW AaeT 06bIYHO NPEUMYLLECTBO B Criyvyae NPUMEHEHUsI BLICOKOIO
pacyeTHOro gasneHvs (Hanpumep, gasnexue > 140 M6ap).

B.6.2 Kpbiwa 06b14HO BEINOMHSETCS U3 XeneaobeToHa. [1ns o6ecneveHunsi napoHENPOHULIAEMOCTH KPbILLIM UCTIONb-
3yeTcs BHYTPEHHAA cTanbHas obnuuoeka. 3Ty 06MMLOBKY MOXHO MCMOMb30BaTh B Ka4YecTBe onany6ku, KoTopasi MOXET
BbICTYNaTb B KA4€CTBE KOMOMHMPOBAHHOW KOHCTPYKUMK. B 3TOM crny4ae o6nmuoBka Kpenutces K 6eToHy wrudgTamu.

B.6.3 Kpblwa MOXeT na3rotaBnmBaTbCsi METOAOM HENpepbIBHOW 3annBKU (KOMNbLEBLIMU CITOSIMW ) UNU pa3gerneHnemM
Ha psAg cekumin. Kpbila MOXeT Takxe 3anmBaTbCs HECKObKMMU CNOSIMK, B 3aBUCUMOCTH OT ee TonwuHbl. Ocoboe BHUMa-
Hve TpebyeTcs Npu 3aBepLIeHNU KpbILLKM 6e3 HEPOBHOCTE U pacTpeckuBaHnii. TpebyoWwmrmMmn yueta acrneKkTaMm sIBsiioTCS:
YKIOH KpbILUK, Ka4€CTBO U3rOTOBINEeHUs: 6eTOHa, TPaHCMOPTHbLIE BO3MOXHOCTU U Hanuyue paboyeit CUnb.

B.6.4 Bo Bpems GeToHMpoBaHWs MoxeT noTpeboBaTbeA co3gaHne AaBneHns BO3AyXa BHYTPW peaepByapa ansi
noaaepaHnsa Maccol ceexero 6eToHa 40 AOCTWXEHUA OCTaTOMHON NPOYHOCTMH.

B.7 MNpoektnpoBaHune coyHgameHTa

B.7.1 O6wme nonoxeHuna

MpumeHsiloTeA cnegytowme Tunsl HOyHOaMEHTOB:

- hyHAaAMEHT MerKoro 3anoxeHus (NMMTHOIO UMK KoMbLEeBOro 6ano4Horo Tmna);

- CBaWlHbIN PYHOAMEHT.

B.7.2 ®dyHaameHT Menkoro 3anoXxeHus

B.7.2.1 MNnuTHasa cuctema

B.7.2.1.1 Ecnwu rpyHTel 06nagatot Heo6XxoaMMbIMW CBOMCTBaMM AN TOTO, YTOGbI BEIAEPKUBATL PaCHETHYIO HAarpy3-
KY, MOXHO MPUMEHUTb BapuaHT xene30b6eTOHHON NNuTbl, ONMPatoLLENCs Ha FPYHT.

B.7.2.1.2 Bbibop pa3amepoB nnuThl 4OMKeH o6ecrneunBaTts HeOGX0AMMOE pacnpeaeneHne Harpy3kn HarpyHT, ¢ BO3-
MOXHOCTBIO CO34aHWSA YTOMLEHHbIX Y4aCcTKOB NMWTLI ANA 30H C NOBLIWEHHON HArpy3koi, Hanpumep, nog 060no4kon u
CTeHKaMu pesepeyapa.

B.7.2.1.3 lpu npoekTnpoBaHum NMThl GOMKHbI BbI T yHUTEHbI BO3AEWCTBMSA NOKanbHON gnddepeHumansHon ocaa-
KW, ycagakv npu TeepaeHun 6eToHa, gecopmaunm Nonay4ecT u Tennosomn gedopmauum B NpoLecce SKCnyartaumm unm
B Ype3Bbl4aiHbIX YCIIOBUAX.
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a) NoABWXHOE coeanHeHne b) coepgnHeHne Ha wTndTax

C) XXecTKkoe coefuHeHne

7 — ocHoBaHuMe pesepByapa; 2 — apmartypa OCHOBaHWsA; 3 — Hecywas nauTa; 4 — KoNbLeBoe NpeABapuTe/lbHOe HanpsKeHue;
5 — apmaTtypa CTeHKW; 6 — BepTuKasbHOe NpesBapuTesibHoe HanpsxeHue; 7 — nNpeaBapuTeNbHO HanpskeHHas cTeHka; 8 — ynnoT-
HEeHMe M3 HepxaBelolleii/HUkenesoil ctanu; 9 — paavanbHas nofoca; 10 — aHKepoBKa NpeaBapuTENibHOTO HanpskeHus; 11 —
uemeHTUpoBaHue; 12 — Ko/bLEeBoe NpeaBapuTe/ibHoe HanpsKeHne HaMOTKOM NPOBOJIOKM CO C/I0EM TOpKpeT6eToHa

PucyHok B.1 — TunoBble COeANHEHNA NpeaBapuTeIbHO HANPSHKEHHOI CTEHKM C OCHOBaHUEM

B.7.2.2 KonbueBas 6anoyHas cucrema

B.7.2.2.1 Ecnu rpyHT cnoco6eH HecTu Harpysku, co3faBaeMble pe3epByapOM W ero CoAepXvmbiM, B npenesax
[ONYCTUMbIX 3HAYEHWUI OCaKN, MOXHO NPUMEHUTL (DYHAAMEHT MEJIKOro 3a/10KeHnsa 413 pesepsyapa. OH KOHCTPYKTUBHO
yCUNNBAETCS CaMOCTOATE bHOW KONbLEBON 6ankoli, HasHauyeHMeM KOTOpOli SBAseTcA noagepxaHue o06004ek u (nm)
CTEHOK pe3epByapa 1 obecrneyeHne aHKepHOro KpenieHus 48 NpoTUBOAENCTBUS NOABEMY.

B.7.2.2.2 Oco60e BH/MaHNe TpebyeTcsa Npu NPOEKTMPOBAHWUUN CONMPSXKEHUS KOMbLLEBOM Bankn ¢ NoAyLIKOW pe3epBy-
apa A9 NCK/TI0YeHNA Pe3Koro N3MEHEHWS HecyLlein cnocobHOCTM. MoXeT oka3aTbCa He06X04MMON nepexofHas onopHas
navra.

MpumeuaHune — MoxeT Takke NOTpeboBaTbCs OTAE/NbHASA KOMbLEBas basika B npeenax niowaan pesepsya-
pa ans obecneyeHnss onupaHusl BHYTpeHHeli 060104k pesepByapa. OHa BbINOHAETCA AONOMHUTENBHO K 060 KosbLe-
BOI 6asIke OCHOBHOrO (hyHAaMeHTa.

B.7.2.2.3 Ecnu ycnoBusi rpyHTa He NO3BOJISAIOT BbINOSIHEHME hyHAAMEHTA, ONMpPalOLLLErocs Ha BEPXHUE C/I0U TPYH-
Ta, PyHAAMEHT AO/DKEH ONMPaTbhCs Ha cBaw.

B.7.3 CsBaiiHblil pyHAaMeEHT

B.7.3.1 [na obecnevyeHnss Heo6Xo0AMMOI Hecyllelh cnocobHOCTN hyHAAMEHTa Ha CNosIX rpyHTa 6osee rny6oKoro
3a/ieraHnsa cnegyer Ucnosib3oBaTh cBau. Vcnonb3oBaHWe cBai 4acTo OCHOBLIBAETCS Ha 9KOHOMUYECKMXCO06PaXeHnsX, a
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LWMpoKkUI BbIOOp BapvMaHTOB TUMNOB CBai, X AWaMETPOB U AJNIMH MMEET MHOXECTBO MPEeUMYLLECTB ANA ONTUMMU3aLuu
NPOeKTMPOBaHWs PyHAaMeHTa.
B.7.3.2 BnpoekTe 0CHOBaHWUsi HEO6X0AMMO YUUThIBaATb Pa3nuums B XeCTKOCTU cBal. Cnoco6 yCTaHOBKU M HECYLLLYIO
CNocoBHOCTL CBal MOXHO NMPOBEPUTE B pamMKax NporpamMmbl NpeAnpon3BoCTBEHHbBIX M MPOM3BOACTBEHHbIX UCTIbITAHWIA.
B.7.3.3 EcnunpoekTnpoBaHne CMCTEMbI CBaliHOIO OCHOBaHWs He obecnevmBaeT LernoCTHOCTU KaXKAoW CBau, TO NMpu
NPOEKTMPOBaHNM OCHOBAaHWSA U CUCTEMbl CBan criefqyet npedycMaTpyBaTtb nepepacnpefeneHne Harpy3kv B crnyvae
paspyLlweHus oTAeNbLHON CBau.

Mpumevanue 1— Heobxognmo y4nTbIBaTh BOSMOXHOCTE OXNaxAeHWsA PyHAAMEHTHOW NMUTbI M3-3a YTEYKN B
nepBu4HON obonouke. [lomkHa TaloKke YYUTLIBATECH YCaaKa NuThl. Ycaaka yMeHbLLAeTCs B HanpaBneHun LeHTpa nnuThl.

MpumevaHne 2— CneayeT yaenaTb BHUMaHWe COEAUHEHMNIO ONOp CBal ¢ ocHoBaHueM. B cnyyae 6naronpu-
ATHBIX TPYHTOBbLIX XapaKTepUCTUK BrM3KO pacrnonoXeHHble rmokue CBan MOryT XeCTKO COeAMHSITLCH C OCHOBaHveM. [pu
MCMOMb30BaHWM CBal OOMbLLOMO AMameTpa, W3roTaBMBaeMblX Ha MecTe, MOXEeT ObiTb BO3MOXHbIM WCMONb30OBaHWe
XKeCTKUX coeMHeHVIn ANs cBal y LueHTpa pe3epByapa, npu obecneveHnm NogBMXKHOIO COeAUHEHUS Ans OCTanbHbIX CBaM.

MpumevaHune 3— [OpU3OHTanNbHaa cuna, KOTOpasi MOXET BO3HUKHYTb MpW B3pbIBHOW Harpyske, SIBMNSETCH
Ba)XHbIM aCMEKTOM, KOTOPbIW AOMKEH YHNTLIBATLCA B CryYae UCMonb30BaHUsA CBald.

MpumedaHue 4— B gBoNHOM UK ABYX0GONOYEUHOM pe3epByape 3aKpbITOro TUMNa ropu3oHTanbHbIe CUIbl U
MOMEHTbI OT CIy{anHbIX HArPy30K TaKKe MOryT NepeaaBaThes Ha (PyHAaMEHTHYIO NIUTY.

B.7.3.4 Moxert Takke paccmaTpuBaTbCsi BapuaHT NpUNoaHsTon NinMTbl. OCHOBHBIMY YYUTBIBAEMbIMY MOMEHTaMMU
SIBMSIETCH NCNOMb30BaHWe «AOCTYNHbLIX» racutenen konebaHmin (NPOTMB Harpy3oK Npy 3eMneTpAceHun) nnu Heobxoau-
MOCTb B 0GOrpeBatoLLmUX srieMeHTax.

B.7.3.5 MnutHas obnuuoBKka Noj pe3epByapoM AOSHKHA MMETb YKMOH K Kpato pesepeyapa, 4Tobbl XpaHWMbIG
NpoAdyKT B Criyyae NPonMTMA OTBOAUIICS HaPYXY.
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Mpunoxenne OA
(cnpaBouHoe)

CBefeHUA 0 COOTBETCTBUMN CChINOYHbIX €BpPONEeNCKUX CTaHAAPTOB HaLUMOHaNbHbIM cTaHaapTam

Ta6nuua OA1

O603Ha4YeHUE CCbINOYHOro CreneHb 06

eBponeﬁCKoro cTaHpapTa COOTBETCTBMS 03HAYEeHUEe U HAUMEHOBaHWe COOTBETCTBYIOLLLIErO HALMOHANbLHOrO craHaapTa

EN 206-1 IDT FOCT P 57345—2016/EN 206-1:2013 «betoH. O6wue TexHuueckue
ycnoeuns»

EN 1992-1-1:2004 — *

EN 1992-1-2:2004 — *

EN 14620-1:2006 IDT FOCT P 58027—2017/EN 14620-1:2004 «[MpoekTpoBaHue u Npou3Boa-
CTBO Ha MeCTe BEepPTUKanbHbIX LUMMUHAPUHECKUX CTarnbHbIX €MKOCTEN C
NNOCKMM QHOM A1 XPaHEHUs1 OXITaXKAEHHbIX CXUXKEHHBLIX ra3oB ¢ paboven
Temnepartypon ot 0 °C go —165 °C. Obwme nonoxeHusi»

EN 14620-2:2006 IDT FOCT P 58032—2017/EN 14620-2:2004 «[MpoekTupoBaHue U Npou3Boa-

CTBO Ha MEeCTe BEPTUKaNbHLIX LMNUHAPUHECKUX CTanbHbIX €MKOCTEW C
NNOCKUM AHOM NSl XPaHEeHNS OXNaXAeHHbIX CKMXEHHbIX ra3oB ¢ paboven
Temnepartypow ot 0 °C go —165 °C. MeTannn4eckne KOMINOHEHTbI»

BE&TCTBUA CTaHOAPTOB.

* COOTBETCTBYIOWMI HAUMOHANBHBIN
nepeBod Ha pycckui A3blK 4aHHOTO eBPONEencKoro ctaHaapTa.

- IDT — naeHTU4YHbIE CTaHOAPTbI.

CTaHaapT OTCyTCTBYeT. ﬂO €ro MNPUHATUS pEeKoOMEeHOyeTCA UCNOoNb3oBaTh

MpumedaHune—B HacToswen Tabnuue ncnonb3oBaHo cneaytollee ycrosHoe 0603HauYeHne CTeneHn cooT-
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Bubnuorpadus

EN 10002-1 Tensile testing of metallic materials — Part 1: Method of test at ambient temperature (Marepnansi
metannuyeckue. UcnbitaHne Ha pactskeHue. Yacte 1. Metogbl ucnbiTaHWA NpU KOMHATHOW
Temneparype)

EN 10045-1 Charpy impact test on metallic materials — Part 1: Test method (V- and U-notches) [Marepuansi
merannuyeckme. Yacte 1. Vcneitanms Ha ygapHyo npoYHocTs no WWapnu]

EN 10080 Steel for the reinforcement of concrete. Weldable reinforcing steel. General (Ctane gnsa apmupo-
BaHus 6etoHa. CBapoyHas apMmarypHas ctanb. Obwme nonoxeHuns)

EN 10088-1 Stainless steels — Part 1: List of stainless steels (Ctanb Hepxasetowas. Yacts 1. [NepedeHb
HepXXaBeloLWwmX cTanew)

«Durable bonded post-tensioned bridges». Concrete Society Report TR47 («JonroBpemeHHble CLEMEHTUPOBaH-

Hble NpeaBapuTenbHO-HanpsikeHHbIe nepembldkny. OTyeT ObwecTBa 6eToHa TR47)

«Corrosion protection of unbounded tendons». FIP Recommendation 91:1986 («3awuTta oT kKoppo3uu Hanpsirae-

MbIX apMaTypHbIX anemeHToB 6e3 cuenneHusi c betoHom». Pekomerngaumm FIP 91:1986)

ASTM E96 Standard Test Methods for Water Vapour Transmission of Materials (CtaHgapTHeie meTogpl
UCMbITaHUS Napo-, BNaronpoHWLaemMocTy MaTeprarnoe)

ASTM D1647  Standard Test Methods for Resistance of Dried Films of Varnishes to Water and Alkali (Ctan-
AapTHble MeToAbl NCMbITaHWs YCTONYMBOCTM CyXMX NaKOBbLIX MNEHOK K BOAE U LienoYam)

«Cryogenic behaviour of materials for prestressed concrete». FIP State of the art report 904/128:1982 («Kpworen-

HOe NpoBeAeHNe MaTepuanos Ans NpeaBapuTenbHO HanpsixeHHoro 6etoHay. OTyeT FIP 904/128:1982)

«Assessment of mechanical properties of structural materials for cryogenic applications». FIP Special report

SR 88/2, June 1988 by Prof. Dr.F.S.Rostasy («OueHKa MexaHW4YeCKnX XapaKTepUCTUK CTPOUTENbHbBIX MaTepuanos

AN NICNOMb30BaHUsI NMPU HU3KKX Temnepartypaxy». CneunaneHbii otyeT FIP SR 88/2, nione 1988, Prof. Dr.F.S.Ros-

tasy)

NFPA 59A Standard for the Production, Storage and Handling of Liquefied Natural Gas (LNG) [CtangapT no
NPOM3BOACTBY, XPaHEHW0 U 0OPALLEHUIO CO CKUXEHHBIM NPUPOLHBIM ra3om]

«Concrete and cryogenics». F.H. Turner. Cement and Concrete Association, 1979 («beToH u du3mnka HU3KUX Tem-

nepatyp». F.H. Tumer. Accounauusi uemeHTa u 6etona, 1979)

«Prestressed concrete for the storage of liguefied gases». A.S.G. Bruggeling, London, E and F Spon: 1981 («Mpea-

BapWTENbHO HaNpsikeHHbIN BeTOH AN XpaHunuLy, CxwxkeHHbIX rasoe» A.S.G. Bruggeling, JllonaoH E and F Cnon:

1981)

«Preliminary recommendations for the design of prestressed concrete containment for the storage of refrigerated

liquefied gases». FIP guide to good practice 912/134:1982 («[MpeaBapuTtenbHble pekoMmeHgauum no NpoekTMpoBa-

HUIC pe3epByapa U3 NpeaBapuTenbHO HaNPsPKEHHOro BeToHa ANst XpaHeHUs OXNaXAEHHbIX CKUKEHHbIX ra3oBy.

Pykosogcteo FIP no nepegoeoin npaktuke 912/134:1982)

AWWA D110  Wire and Strand-wound, Circular, Prestressed Concrete Water Tanks (LinnuHgpunueckue BoasiHble
pesepByapbl N3 NPeABapUTEIbHO HANPSHKEHHOro 6eToHa ¢ 0GMOTKOWM NPOBOJOKOI U apMaTypHbI-
MM Xurammu)
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