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CUCTEMA HOPMATUBHbIX AOKYMEHTOB B CTPOUTENbCTBE
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[arta BBegeHus
1 mapta 2004 roga

1. PaspabotaHbl [ocygapCTBEHHbIM  yHWTapHbIM  npegnpuaTneMm -  HayyHo-uccregoBaTenbCKUM,
NPOEKTHO-KOHCTPYKTOPCKUM 1 TEXHOMOrMYECKUM WHCTUTYTOM ©OeToHa u xeneszobetoHa "IYI HUWMXKB" Nocctpos
Poccun.

BHeceHbl YnpaBneHnem TexHopmmnpoBaHua Mocctpost Poccun.

2. YTBepxaeHbl W BBedeHbl B pgencteme [loctaHoBneHumem [ocygapcTBeHHoro komwmteta Poccuiickon
denepaLumm No CTPOUTENBLCTBY U XUMULLHO-KOMMYHarnbHoMY komnnekcy ot 03.06.2003 r. N 127.

3. BsameHn CHwuI1 2.03.01-84.

BBEOEHWE

HacTtosiwmn HopMaTuBHbIi AokyMeHT (CHwull) cogepXuT OCHOBHbIE MOMOXEHWs, onpedensiowune obdune
TpeboBaHuA K 6ETOHHBLIM U Xene3obeTOHHbIM KOHCTPYKLMAM, BKNtoyasa TpeboBaHusa Kk 6eToHy, apmaType, pacdeTam,
KOHCTPYMPOBAHUIO, N3rOTOBIEHNIO, BO3BEAEHUIO U SKCNyaTaumum KOHCTPYKLNNA.

JdeTtanbHble yKasaHWsi NO pacyeTam, KOHCTPYMPOBAHMIO, W3rOTOBMEHUIO W 3KCMMyaTtauun copepxar
COOTBETCTBYHOLUNE HOPMaATMBHbIe OOKyMeHTbl (CHull, cBoabl npaBun), paspabaTtbiBaemble ANsi OTAEMbHLIX BUAOB
Xene3obeTOHHbIX KOHCTPYKUMI B pa3BuTie gaHHoro CHull (Mpunoxexune B).

[o n3gaHusa cooTBETCTBYIOLWMX CBOAOB NpaBun u apyrnx passusatowmx CHull gokymeHToB gonyckaeTca ans
pacyeTa 1 KOHCTPYNPOBaHUSA BETOHHBIX 1 Xene300eTOHHbIX KOHCTPYKLIMI UCNOMb30BaTh AENCTBYIOLLNE B HAcTosLLee
BpeMsi HOpMaTUBHbIE U PEKOMEHAATENbHbIE JOKYMEHTbI.

B paspaboTke HacTosilero fokymeHTa npuHuMmanu yvactue: AWM. 3Be3foB, A-p TEXH. HayK - pyKOBOAUTENb
TeMbl; g-pa TexH. Hayk: A.C. 3anecos, T.A. Myxamegues, E.A. YUNCTSAKOB - OTBETCTBEHHbIE UCMONHUTENN.

1. OBJTACTb NMPUMEHEHNA
HacTosilme HopMmbl M NpaBuia pacrnpoCTPaHAKTCS Ha BCe TUMbl OETOHHbBIX U Kene3006eTOHHbIX KOHCTPYKLUWNA,
NPUMEHSAEMbIX B MPOMBILUNIEHHOM, TpaXOaHCKOM, TPAHCMOPTHOM, TUAPOTEXHUYECKOM W Opyrux obnacTsax
CTPOUTENbCTBA, W3rOoTaBMMBaeMbIX M3 BCeX BWAOB OeToHa M apmatypbl M noaBepraeMbix MoObIM Buaam
BO3ENCTBUN.
2. HOPMATUBHBbIE CCbIJTKIA

B HacTosWwmMx HOopMax W npasunax MCMNonb3oBaHbl CCbINKM Ha HOPMATUBHbIE AOKYMEHTbI, NpuUBEAEHHbIE B
MpunoxeHun A.

3. TEPMWHbBI 1 ONPEOENEHNA

B HacToswmx HOpMaXx 1 npasunax Ucnofib3oBaHbl TEPMUHBLI N onpeaeneHna B COoTBeTCTBUN C rlpI/IJ'IO)KeHVIeM

4. OBWME TPEBOBAHUA K BETOHHBLIM VN XXENE3OBETOHHBLIM KOHCTPYKLUNAM

4.1. BETOHHbIE 1 Xene306eTOHHbIE KOHCTPYKLMM BCEX TUMNOB AOMKHbI YOOBNETBOPSATL TPEOOBaHMSAM:
- Nno 6Ge3onacHoCTY;
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- MO 3KCnnyaTauMoHHON NPUrogHOCTH;

- MO JONrOBEYHOCTU, a TaKkkKe AOMONHUTENbHbIM TpeboBaHUAM, Yka3aHHbIM B 3a4aHUN Ha NPOEKTMPOBaHWE.

4.2. Ina ypoBneTBOpeHust TpeboBaHuAM Mo 6e30nacHOCTUM KOHCTPYKUMWM [AOMMKHbI MMETb TakMe HavarnbHble
XapaKTepucTukn, 4tobbl C Haanexallenh CTeneHbl HaAEeXHOCTUM MPU PasfU4YHbIX pacYeTHbIX BO3AEWCTBUAX B
npouecce CTPOUTENbLCTBA M IKCMNyaTauny 3gaHnini 1 CoopyXeHn Bblnun ucknyeHsl paspyLieHns nioboro xapakrepa
UNW HapyLUEeHUs 3KCnnyaTaunoHHOW NPUrogHOCTU, CBA3aHHbIE C MPUYMHEHNEM BPeaa XXU3HW UNU 340POBbI0 FpaXaaH,
MUMYLLIECTBY M OKpY>atoLLen cpege.

4.3. Ans ypoBneTBopeHusi TpeboBaHMAM MO SKCNyaTauMOHHOW MPUTrOAHOCTU KOHCTPYKUMUSI OOMKHA MMETb
TakMe HavarnbHble XapakTepUCTUKW, YTOBbl C Hagnexallen CTeneHbd HAAEXHOCTU MpPU PasnUyHbIX pacyeTHbIX
BO30ENCTBUAX He npoucxoguno obpasoBaHve WM Ype3MepHOe packpbliTMe TpeliMH, a Takke He BO3HMKanu
ypesMepHble nepemelleHus, konebaHus v Opyrue MOBPEXOEHWs, 3aTpyOHSOLME HOPMAInbHYK 3SKCnnyaTauuio
(HapyweHue TpeboBaHWIA K BHELLHEMY BUOY KOHCTPYKLUMM, TEXHOIOTMMYECKMX TpeboBaHWI MO HOopMarnbHOW paboTe
obopyaoBaHNsl, MexaHW3MOB, KOHCTPYKTUBHbIX TpeboBaHMW MO COBMECTHOW paboTe 3nemMeHTOB W  Apyrux
TpeboBaHWi, YCTAHOBIEHHbIX NPY MPOEKTUPOBAHNN).

B HeobxooumbIx crnyvasix KOHCTPYKLUMU OOIMKHbI MMETb XapakTepucTuku, obecneumBawome TpeboBaHus no
Tennou3onsumm, 3ByKonsonsaumm, 61Monormyeckon 3awute u ap.

TpeboBaHUA Mo OTCYTCTBMIO TPELUUH NPeabsBRASiOT K Kene3o06eTOHHbIM KOHCTPYKUMAM, Y KOTOPbIX Mpu
MOMHOCTBbIO PACTSHYTOM CeyeHuM OorkHa ObiTb obecrneveHa HeNpoHULAEMOCTb (Haxodsawmxcs nog AasrieHnemM
XUOKOCTU UMW ra3oB, MCMbITbIBAOLWMX BO3AEWCTBME paavauum U T.M.), K YHUKarNbHbIM KOHCTPYKUMAM, K KOTOPbIM
NpenbsBNSAOT MOBbIWEHHbIE TPeOOBaHWS MO OOMITOBEYHOCTM, @ TaKkKe K KOHCTPYKUUSAM, 3KChryaTUpyembiM npwu
BO30ENCTBUN CUNBHO arpeccUBHON cpeabl.

B ocTtanbHbIX xene3obeToHHbIX KOHCTPYKLMAX 0b6pasoBaHMe TpeLimMH AOonyckaeTcs U K HUM NpeabsaBnsioT
TpeboBaHMsA NO OrPaHUYEHNIO LUIMPUHBI PACKPBITUS TPELLVH.

4.4. [ns ypoBneTBopeHus TpeboBaHMAM [OOMrOBEYHOCTM KOHCTPYKUUS OOMMKHA MMETb Takue HavarnbHble
XapaKTepucTuku, YTobbl B TEeHEHNEe YCTAHOBNEHHOMO ANUTENbHOro BpeMeHU oHa yaosreTsopsna 6bl TpeboBaHuAM
no 6e30nacHOCTM W 3JKCNNyaTauMOHHOW MPUrOAHOCTU C YYEeTOM BMWUSIHUS Ha reoMeTpuyYecKne XapakTepUCTUKM
KOHCTPYKUMIA M MeXaHU4eCKUe XapakTEPUCTUKM MaTepuarnoB pPasfUyHbIX pacYHeTHbIX BO3AEWCTBUMA (4nMTEnbHoe
OEUCTBME Harpysku, HebnaronpusiTHble KnMMaTU4eckme, TEeXHOMNOorMveckne, TemnepaTypHble U BNaXHOCTHbIE
BO30EeWNCTBUSA, NnonepemMeHHoe 3aMopaxnBaHe 1 oTTanBaHune, arpecCrBHble BO3OENCTBUSA 1 Ap.).

4.5. bes3onacHOCTb, 3KCMnyaTauMOHHAs MNPUrogHOCTb, [AOMrOBEYHOCTb OEeTOHHbIX U Kene306eTOHHbIX
KOHCTPYKUMI 1 Opyrne yCcTaHaBNUBaeMble 3aJaHUeM Ha MpOeKTUpoBaHMe TpeboBaHWsi JOMKHbI ObiTb o6ecrneyveHbl
BbINOMHEHNEM:

- TpeboBaHUn K 6ETOHY 1 ero CoOCTaBMAOLLNM;

- TpeboBaHun K apmatype;

- TpeboBaHu Kk pacyeTam KOHCTPYKLN;

- KOHCTPYKTUBHbIX TpeboBaHMIA;

- TeXHorornyeckmx TpebosaHum,

- TpeboBaHu No aKcnyaTauuun.

TpeboBaHuA N0 Harpy3kam U BO3LENCTBMAM, NO Mpedeny OrHeCTOMKOCTM, MO HEMpOHMLAEMOCTW, MO
MOPO3OCTOMKOCTW, MO MpefdenbHbIM MokasaTensMm gedopmaumii  (Npormbam, nepeMeLleHusaM, amnnutyae
konebaHui), No pacyeTHbIM 3HaAYEeHUSAM TemnepaTypbl HapPY>XHOro BO3dyXa W OTHOCUTEMbHOM BRAXHOCTU
oKpyxXawLlen cpefbl, N0 3aluTe CTPOUTENbHbLIX KOHCTPYKUMW OT BO3AENCTBMSA arpeccuBHbIX cpeg w  Ap.
yCTaHaBMNMBAKTCA COOTBETCTBYIOLUUMU HOPMATMBHbIMU AokymeHTamu (CHul 2.01.07, CHwull 2.06.04, CHull 11-7,
CHwuI1 2.03.11, CHwul1 21-01, CHwnI1 2.02.01, CHu1IM 2.05.03, CHwuIT 33-01, CHwnI 2.06.06, CHMIM 23-01, CHul1 32-04).

4.6. [lpn npoekTMpoBaHUM OGETOHHbLIX U XKene3obeTOHHbIX KOHCTPYKUMM HAOEXHOCTb KOHCTPYKUWIA
ycTaHaBnmBatoT cornacHo FOCT 27751 nonyBeposiTHOCTHbIM METOAOM pacyeTa MyTEM UCMONb30BaHUSI PacCHETHbIX
3HAYEHWI Harpy3oK 1 BO3OEWCTBUN, pacyETHbIX XapakTepucTuk 6eToHa 1 apmatypbl (MNM KOHCTPYKLUMOHHOW cTanm),
onpeaensieMblX C MOMOLLBK COOTBETCTBYIOLLNX YACTHbIX KO3(MULIMEHTOB HAAEXHOCTN MO HOPMATMBHBLIM 3HAYEHUAM
3TUX XapaKTepUCTUK, C y4ETOM YPOBHSA OTBETCTBEHHOCTU 34aHWUA U COOPYXEHUN.

HopmaTuBHble 3HayYeHUs Harpysok WU BO3OEWCTBUN, 3HAYEHUS KOIMPMPUUMEHTOB HAOEXHOCTU NO Harpyske, a
Takke KO3(PPULMEHTOB HAZEXKHOCTM MO HA3HAYEHMIO KOHCTPYKUMIA YyCTaHaBNUBAKT COOTBETCTBYHOLLMMMU
HOPMAaTUBHBLIMW AOKYMEHTaMM 41151 CTPOUTENBHBIX KOHCTPYKLWIA.

PacyeTHble 3HaYeHUs Harpy3ok 1 BO3OENCTBUN NPUHUMAIOT B 3aBUCMMOCTU OT BMAa pacyeTHOro npeaenbHoro
COCTOSIHMS 1 pac4EeTHOW CUTyauun.

YpoBeHb HAOEXHOCTM pacyYETHbIX 3HAYEHUN XapakTePUCTMK MaTepuanoB yCTaHaBNMBalOT B 3aBUCMMOCTU OT
pacyeTHOM CUTyauum M OT OMACHOCTU [OCTUXKEHUSI COOTBETCTBYHOLLEro MPeLeribHOr0 COCTOSIHUS U perynupyoT
3Ha4YeHneM KO3 PULNEHTOB HAOEXHOCTU NO 6ETOHY 1 apMmaTtype (MU KOHCTPYKUMOHHON cTanm).

PacyeT 6GeTOHHbIX W Xene306eTOHHbIX KOHCTPYKLUUA MOXHO MNPOM3BOAWUTL MO 3a4aHHOMY 3HaYeHUIo
HaZleXXHOCTN Ha OCHOBE MOSHOIO0 BEPOSTHOCTHOrO pacyeTa Npy HanMynum OOCTATOYHbIX AAHHbIX 06 M3MEHYMBOCTM
OCHOBHbIX (paKTOpPOB, BXOASALMNX B pACYETHbIE 3aBUCUMOCTH.

5. TPEBOBAHNA K BETOHY N APMATYPE

5.1. TpeboBaHus k 6GeTOHY
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5.1.1. lNMpu npoekTMpoBaHUM BETOHHLIX U Xene3obeTOHHbLIX COOPYXEHUA B COOTBETCTBMM C TpeboBaHUaMU,
npeabsBnseMbIMU K KOHKPETHBIM KOHCTPYKUMSIM, OOMKHbI ObiTb yCTaHOBMNEHbI BuA GeToHa, ero HopMupyemble U
KOHTponupyemble nokasatenu kadectsa (FTOCT 25192, TOCT 4.212).

5.1.2. Ins GETOHHbIX M Xene300eTOHHbLIX KOHCTPYKUUA criegyeT NpUMeHsiTb Buabl 6eToHa, oTBevaroline
PYHKUMOHANbHOMY Ha3Ha4YeHWU0 KOHCTPYKUUA M TpeboBaHWsM, NpeabsBrsieMbiM K HUM, COMMacHO AEeNCTBYHOLWUM
ctaHgaptam (TOCT 25192, TOCT 26633, TOCT 25820, TOCT 25485, TOCT 20910, FOCT 25214, TOCT 25246,
FOCT P 51263).

5.1.3. OCHOBHbIMW HOPMUPYEMBIMU U KOHTPONMPYEMbBIMY NMOKa3aTeNsIMu kKayecTsa 0eToHa ABMAIOTCS:

- KIracc o MpoYHOCTU Ha cxkaTwue B;

Kflacc no Npo4YHOCTU Ha oceBOeE pacTAXeHne Bt;

Mapka no Mopo3ocTonkocT F;
Mapka no sogoHenpoHuuaemoctn Wi,
Mapka no cpegHen nnotHocTu D.

Knacc 6etoHa no NMPOYHOCTN Ha CXaTtune Bt COOTBETCTBYET 3HA4YEeHUH Ky6VIKOBOIZ MPOYHOCTHU OeToHa Ha

cxkatue B MlNa ¢ obecneyveHHocTbio 0,95 (HopMmaTMBHas KybukoBas NPOYHOCTL) M NpUHUMaeTca B npegenax ot B 0,5
8o B 120.

Knacc 6eTtoHa nMo MpPOYHOCTU Ha OCEBOE pacTskeHue B; cOOTBETCTBYET 3HAYeHMIO NPOYHOCTM GeToHa Ha
oceBoe pacTshkeHue B Mla ¢ obecnedeHHocThio 0,95 (HopmaTMBHas NPOYHOCTL OETOHA) M NPUHMMAETCS B npegenax

oT B, 0,4 po B, 6.

[onyckaeTcss NpuHMMaTtb WHOe 3HaveHWe o6ecrnevYeHHOCTM MPOYHOCTUM OGeToHa Ha cXkaTue Uu oceBoe
pacTsbkeHne B COOTBETCTBUMM C TpeboBaHMSAMM HOPMATUBHBLIX OOKYMEHTOB AN OTAErNbHbIX chneumanbHbIX BMOOB
COOPYXXEHWI (HanNp1MMep, 4N MaCcCUBHbIX TMOPOTEXHUYECKUX COOPYXKEHUN).

Mapka ©eToHa N0 MOPO30OCTOMKOCTM F COOTBETCTBYET MWHMMANbHOMY 4YWUCIY LMKIIOB MNOMEPEMEHHOMO
3aMOpaXxuBaHUsi M OTTaMBaHWs, BblAEPXMBaeMbIX OOpasuoM Mnpu CTaHA4apTHOM WCMbITaHWM, U MPUHUMAaeTCs B
npegenax ot F 15 go F 1000.

Mapka ©eToHa no BogoHenpoHuuaemoctu W cOOTBETCTBYET MaKCUMarbHOMY 3HAYeHWO0 [aBreHusi BOAbl

(MIIa-107"), BblaepxmBaeMoMy GETOHHLIM 06PA3LIOM MpY UCTLITAHUM, U NMPUHUMaeTCs B npeaenax ot W 2 no W
20.

Mapka no cpegHen nnoTHocTM D cooTBEeTCTBYET cpefHeMy 3HayeHWo oObeMHOM Macchbl 6eToHa B Kr/M3 n
npuHumaeTcs B npegenax ot D 200 go D 5000.

[na Hanpsaraowmx 6eTOHOB yCTaHaBNMBAKOT MapKy MO CaMOHaNPSKEHUIO.

Mpn HeobxooMMOCTM yCTaHaBNMBAlOT [AOMOMNHUTENbHbIE MNOKa3aTenu kKadyectBa OeTOHa, CBA3aHHblE C
TENnnonpPoBOAHOCTLI0, TEMNEPATYPOCTOMKOCTLIO, OrHECTOMKOCTLIO, KOPPO3MOHHONM CTOMKOCTBIO (Kak caMoro 6eToHa,
Tak U HaxogsLlenca B HeEM apMatypbl), BUONOrMYECKON 3aLLUTON U C ApyrumMu TpeboBaHusaMU, NpeabABAsSEMbIMU K
KoHCTpyKummn (CHmIM 23-02, CHu1IM 2.03.11).

MokasaTenn kavectBa OeToHa [OMKHbI ObITb OBOecneyveHbl COOTBETCTBYHOLUMM MPOEKTUPOBAHWEM COCTaBa
GEeTOHHOM cMecu (Ha OCHOBe XapakTepuUCTUK maTtepuanoB ans 6eTtoHa n TpeboBaHui k GETOHY), TeXHonorven
npurotoBneHnss 6eToHa n npoussoacTsa paboT. lNMokasaTtenn 6eToHa KOHTPONMPYKOT B Npouecce Npou3BoAcCTBa U
HENnoCpeACTBEHHO B KOHCTPYKLMU.

Heobxooumble nokasatenu ©OeToHa cnegyeT ycTaHaBnuMBaTb NpU  MPOEKTUPOBAHMU  BGETOHHBIX W
ene306eTOHHbIX KOHCTPYKUWUA B COOTBETCTBUM C PacyeTOM U YCIOBUSAMK 3SKCMyaTauuuM C YY4eTOM pasfimyHbIX
BO3AENCTBMI OKpY>KatoLLen cpeabl U 3aLMUTHBIX CBOMCTB GETOHA MO OTHOLLEHUIO K MPUHATOMY BUAY apMaTypbl.

Knaccbl u mapku 6eToHa crnegyeT HasHayaTb B COOTBETCTBUM C MX MNapaMeTPUYECKUMU psigamu,
YCTaHOBMEHHBbIMW HOPMATUBHBLIMW JOKYMEHTaMMU.

Knacc 6eToHa no NpoyHOCTM Ha cxkaTue B HasHayaloT BO BCEX CryyasX.

Knacc 6etoHa no NMPOYHOCTN Ha OCeBO€e pacTdAXeHune Bt Ha3Ha4akT B Clly4dadX, Korga 3Ta XapaKTepucTtuka

MUMeeT rnaBeHCTBYIOLLEe 3HAYEHME U ee KOHTPOMNMPYIOT Ha NPOU3BOACTBE.

Mapky ©6eToHa nNO MOPO3OCTOMKOCTM F HasHayalT AnA  KOHCTPYKUWIA, NOABEpratolmxcs OencTBuio
nonepeMeHHOro 3aMmopaXnBaHusa 1 oTTamBaHus.

Mapky ©OeToHa no BopgoHenpoHuuaemocty W HasHayawT Ans KOHCTPYKUMIW, K KOTOPbIM MNPeabsaBnsioT
TpeboBaHWA NO OrpaHUYEHNI0 BOAOMPOHULAEMOCTN.

BospacT 6eToHa, oTBeYaloLWmii ero Krnaccy no NpovyHOCTU Ha CXKaTue M No MPOYHOCTU Ha OCEBOE pacTsKeHune
(MpOEKTHBIN BO3pacT), Ha3HayalT MpU MPOEKTUPOBAHUM WMCXOAA M3 BO3MOXHbIX pearibHbIX CPOKOB 3arpyXeHus
KOHCTPYKUMIA MPOEKTHBIMM Harpy3kamuM C y4dyeToMm crnocoba BO3BedEeHUS] M YCroBui TBepAaeHuss 6GeToHa. [lpwm
OTCYTCTBMM 3TUX AaHHbIX Knacc 6eToHa ycTaHaBnMBaloT B MPOEKTHOM Bo3pacTe 28 CyTOK.

5.2. HopmaTtuBHble 1 pacyeTHble 3Ha4YeHUSA NPOYHOCTHBIX 1 AedPOPMALIMOHHBIX XapakTepucTuk 6eToHa

5.2.1. OCHOBHbIMU NOKa3aTeNAMN MPOYHOCTU N AePOPMATMBHOCTM BETOHA ABMNSKOTCA HOPMATUBHbIE 3HAYEHMUS
MX NPOYHOCTHbLIX U AedhOPMaLMOHHBIX XapaKTePUCTUK.

OCHOBHbLIMW MPOYHOCTHLIMU XapakTepucTukaMmm 6eToHa SABNATCA HOPMaTUBHbIE 3HAYEHUS:

- ConpoTuBneHus 6eToHa oceBomy cxatnio R, , ;
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- conpoTuBIieHuA beToHa 0CeBOMY pacCTAXEeHUIo Rbt,n .

HopmaTuBHOe 3HaueHWe COMpOTUBIEHUS GeToHa OCeBOMY CXaTulo (NMpU3MeHHasi NPOYHOCTb) crnegyeT
ycTaHaBnMBaTb B 3aBMCUMOCTM OT HOPMAaTUBHOIO 3Ha4yeHMsl MPOYHOCTU 06pa3LoB-KyboB (HopMaTMBHas Kybukosas
MPOYHOCTL) AN COOTBETCTBYHOLWErO Braa 6eToHa Y KOHTPONMMPYEMOro Ha NPOM3BOACTBE.

HopmaTuBHOEe 3Ha4yeHne conpoTUBIIEHWSI BETOHA OCEBOMY PaCTSHKEHUIO NPU HasHaveHun krnacca 6eToHa no
MPOYHOCTU Ha CXXaTue creayeT ycTaHaBnvBaTb B 3aBUCUMOCTM OT HOPMATUBHOIO 3HAYEHUSI MPOYHOCTM Ha CxaTue
06pasLoB-Ky6oB A1s1 COOTBETCTBYIOLLENO BuAa 6ETOHA U KOHTPONMPYEMOro Ha NPoU3BOACTBE.

CooTHOLLEHNE MeXay HOPMATUBHBLIMY 3HAYEHUSIMU MPU3MEHHO 1 KyBMKOBOI NpoYHOCTEN GeToHa Ha cxaTwe,
a Takke COOTHOLUEHUE MeXay HOPMATUBHLIMU 3HAYEHUSIMU NMPOYHOCTM GETOHA Ha PaCTsHKEHUE M NMPOYHOCTM GeToHa
Ha cxkaTve A COOTBETCTBYHOLLEro Buaa 6eToHa crieqyeT ycTaHaBNMBaTh Ha OCHOBE CTaHAaPTHBIX UCTIbITAHWA.

Mpu HasHayeHWn knacca 6eToHa MO MPOYHOCTM HA OCEBOE paCTshKeHWE HOpMaTMBHOe 3HauveHue
COMPOTUBIEHNs BETOHa O0CEBOMY PaCTSXKEHUIO MPUHUMAOT paBHbLIM YMCMOBOW XapakTepucTMKe knacca 6eToHa Mo
NMPOYHOCTN HA OCEBOE PaCTsKEeHWE, KOHTPONUPYEMON Ha NPOU3BOACTBE.

OCHOBHbIMW AEOPMALMOHHBIMU XapaKTepUCTMKamMy 6eToHa SBNSIIOTCS HOPMaTUBHbIE 3HAYEHNS:

- NpefenbHbIX OTHOCUTENbHbIX AedopMaLmii 6eTOHa NPU OCEBOM CKaTWUM U PACTSKEHUN &y, , U &y,

- Ha4anbHoro Mogyrns ynpyroctn 6etona £, .

Kpowme Toro, yctaHaBnuBaloT criegytolime aedopMaunoHHbIE XapakTepUCTUKN:
- HayanbHbIN KO3 HULIMEHT NonepeyvHon aedopmaumm 6eToHa V ;
- Mmogynb casura 6eTtoHa G;

- KO3(ppULIMEHT TemnepaTypHon Aeopmaumm 6eToHa o, ;

- OTHOCUTEJ1bHbIE ﬂ.e(.bOpMaLl,VIM non3y4yecTu feToHa &, (VIJ'WI COOTBETCTBYWOLLUME UMM XapaKTepUCTUKy

”

nonayyectu @, ., , mepy nonaysectn C, .);

- OTHOoCUTENbHbIE Aedopmaunmn ycaakn 6eToHa &, .

HopmaTuBHbIe 3Ha4YeHUs OedOpMaLUOHHBIX XapakTepucTuK 6eToHa cnegyeT ycTaHaBnvMBaTbh B 3aBUCUMOCTU
oT BuMaa OeToHa, krnacca 6eToHa MO MPOYHOCTWM Ha cxXaTwe, Mapku 6eToHa MO cpefHelr MIOTHOCTW, a Takke B
3aBMCUMOCTU OT TEXHOMOIMYECKUX NapameTpoB B6eToHa, eCnu OHWM U3BECTHbI (COCTaBa M XapaKTePUCTUKN BGETOHHON
cmecu, cnocobos TBepaeHUsA 6eToHa 1 Apyrux napameTpoB).

5.2.2. B «kauyectBe OOGOOLLUEHHOW XapaKTepUCTUKU MeXaHWYECKMX CBOWCTB OeToHa npu OAHOOCHOM
HanpsKeHHOM COCTOSIHUM crnegyeT MpUHMMaTb HOPMAaTMBHYK AuarpamMmmy COCTOosHUS (gedopmMupoBaHusi) 6eToHa,

yCTaHaBNMBaIOLLYIO CBA3b MEX/AY HanpskeHusamu O, , (O, ,) N NPOAOIbHBIMU OTHOCUTENbHBIMI AechopMaLUsMu

&y, (€, ) COKaTOrO (pacTaHyTOro) 6eTOHa NMpU KPaTKOBPEMEHHOM AEWCTBMM OAHOKPaTHO MPUMOXEHHOW Harpysku

(COFJ'IaCHO CTaHOapTHbIM I/ICI'IbITaHI/IﬂM) BMOTb A0 NX HOPMATUBHbIX 3HaYeHUN.
5.2.3. OcHOBHbIMK pacyeTHbIMMN TMPOYHOCTHbIMU XapaKTepucTtnkamm GeToHa, ncnonb3yemMbiMn B pacyeTe,
ABNAOTCA pacyeTHble 3Ha4YeHUa conpoTuBIIeHNA beToHa:

- oceBoMy cxaTuio R, ;

- 0CEBOMY pacTskeHunio R, .

PacuyeTHble 3HauyeHUs MPOYHOCTHBLIX XapakTepucTuk GeToHa cnefyeT onpefensTb AeNeHWEM HOPMaTUBHbIX
3HaYeHUn COMpPOTUBIEHNST GETOHaA OCEBOMY CXaTUO U PACTKEHUO Ha COOTBETCTBYHLIME KOIDPDULMEHTI
HaZEXHOCTN Mo BETOHY NPU CKATUN U PACTSHKEHUW.

3HaveHns KoahPULUMEHTOB HaAEXHOCTU cnedyeT NpUHUMAaTb B 3aBUCUMOCTM OT Buaa 6eToHa, pacyeTHoWn
Xapaktepuctuku 6eToHa, paccMaTpmBaemoro NpeaenbHOro COCTOSHNS, HO HEe MeHee:

ansa koaduumneHTa HagexXHOCTH No 6ETOHY NpU CXaTUK:

1,3 - ona npegenbHbIX COCTOSHUI NEPBON rPyNbl;

1,0 - ona npegenbHbIX COCTOSHMIA BTOPOK MPYNnbI;

Ansa koaduumneHTa HagexXHOCTH No 6eTOoHY NpU PacTsHKEHNM:

1,5 - ANst npefenbHbIX COCTOSIHUIA MEPBON rPynnbl NPpY Ha3Ha4YeHUn kracca 6eToHa No NPOYHOCTM Ha CXKaTue;

1,3 - TO e, Npy Ha3Ha4YeHMU Krnacca 6eToHa No NPOYHOCTM HA OCEBOE PACTSKEHUE;

1,0 - ona npegenbHbIX COCTOSHMIA BTOPOM rPYnnbI.

PacuyeTHble 3HauyeHWsi OCHOBHbIX AedOPMAaLMOHHBIX XapakTepucTuk 6eToHa Ans npeaenbHbIX COCTOSHWUMA
nepBoOy U BTOPOW rpynmn cnegyeT NpMHUMaTh paBHbIMU UX HOPMATUBHBIM 3HAYEHUSIM.

BnusHue xapaktepa Harpysku, OKpyXarwlleh cpefbl, HanpsbkeHHOro COCTOSHMS GeTOHa, KOHCTPYKTUMBHBLIX
ocobeHHOCTeNn aneMeHTa 1 Apyrnx akTopoBs, He OTpaXaeMblX HENOCPEACTBEHHO B pacyeTax, creayeT yunTbiBaTb B
pacyeTHbIX NPOYHOCTHLIX U AedOpMaLMOHHBIX XapakTepuctukax 6etoHa koadpdpuumeHTamm ycrnosum paboTtbl 6eToHa

Vb -
5.2.4. PacuyeTHble gnarpammbl COCTOsSIHMA (dedopmupoBaHus) 6eToHa cnegyeT onpenensTb MyTeM 3aMeHbl
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HOPMaTUBHbIX 3HAYEHU NapameTpoB AvarpamMm Ha UX COOTBETCTBYIOLLME pacyeTHble 3HaYeHUs, NPYHMMaeMble No
yKasaHusim 5.2.3.

5.2.5. 3HayeHus NPOYHOCTHBLIX XapakTepuCTUK 6eToHa Npu NNOCKOM (4BYXOCHOM) UM OGBEMHOM (TPEXOCHOM)
Hanps>KeHHOM COCTOSIHUM crnefyeT onpeaensTb C y4eTOM Buaa M knacca 0eToHa U3 KpUTEPUS, BbIpaXatoLLEero CBs3b
Mexay npedenbHbIMU 3HAYEHUSMU HanpsikeHWn, OEeVCTBYIOLWMX B OBYX UMW Tpex B3auMHO NeprneHAUKYNApHbIX
HanpaBneHnsix.

Hedopmaumm 6GeToHa criefyeT onpeaensTe C Y4€TOM NITOCKOro UM 06BbEMHOIO HanpPsPKEHHbIX COCTOSTHUN.

5.2.6. Xapaktepuctukm 6eToHa - maTpuupbl B AUCMNEPCHO-apMUPOBAHHbLIX KOHCTPYKUMUSIX criefyeT MpUHMMaTh
Kak Ans 6eTOHHbIX 1 Xene306eTOHHbLIX KOHCTPYKLUNA.

Xapaktepuctnkm onbpobeToHa B MOPOBETOHHBIX KOHCTPYKUMSAX CrieqyeT yCTaHaBnuBaTbh B 3aBUCUMOCTM OT
XapakTepucTuk 6eToHa, OTHOCUTENbHOIO coaepXaHusl, opMbl, pasaMepoB M pacnonoxeHus cmnbp B GeToHe, ee
cuenneHms ¢ 6eToHOM U hU3MKO-MEXAHMYECKMX CBOWCTB, @ TakkKe B 3aBMCMMOCTU OT pa3MepoB 3reMeHTa unu
KOHCTPYKLMW.

5.3. TpeboBaHusi K apmaTtype

5.3.1. Tlpn NpoekTUpoBaHMUN Xene3o0eTOHHbIX 34aHWA U COOPYXEHWUN B COOTBETCTBUM C TpeboBaHMAMMU,
npeaobsBNAeMbiMU K GETOHHBIM U Kene306eTOHHbIM KOHCTPYKUMSAM, OOMKHbI ObiTb YCTAHOBMNEHbLI BUA, apMaTypsbl, ee
HOpMUpYyeMble U KOHTPONMpyeMble nokasaTenu KayecTaa.

5.3.2. [ins xene306eTOHHbIX KOHCTPYKLUIA crieqyeT NPUMEHNATb cneayowne Buabl apMatypbl, yCTaHOBMNEHHbIE
COOTBETCTBYHOLUNMN CTaHOAPTaAMM:

- ropsiyeKkaTaHyto rmagkyto 1 nepuogmdeckoro npoduns auametpom 3 - 80 mMm;

- TepMOMEXaHNYECKM YNPOYHEHHYIO Nepuoanyeckoro npoduns guametTpom 6 - 40 mv;

- MEeXaHW4YecKM YMNPOYHEHHYID B XOMOAHOM COCTOSIHUM (XonogHoaedOopMUMpOBaHHas) NepuoamnyecKoro
npodunsa unu rnagkas, guameTpom 3 - 12 mm;

- apMaTypHble KaHaTbl AMameTpoM 6 - 15 mm;

- HEMEeTanNn4Yeckyto KOMMNO3nTHY apmMaTypy.

Kpome Toro, B 60mMbLUENpOnNeTHbIX KOHCTPYKUMUSIX MOrYT ObiTb NPUMEHEHbl CTanbHble KaHaTbl (CnuvpanbHble,
OBOWHOW CBUBKM, 3aKPbIThIE).

[nsa gucnepcHoro apMmMpoBaHus 6eToHa crieqyeT NpUMeHsiTb Ubpy Nnu YacTble CETKMU.

Ona cranexene3obeTOHHbIX KOHCTPYKUM (KOHCTPYKLWUA, COCTOSLMX W3 CTanbHbIX W Xene306eTOHHbIX
3N1EMEHTOB) MPUMEHSIIOT NUCTOBYID M NPOGUNBHYIO CTanb MO COOTBETCTBYKOLIMM HOopMam u ctaHgaptam (CHwull
[1-23).

Bug apmatypbl cnegyeTt NpMHUMAaTh B 3aBUCUMOCTU OT HA3HAYEHUSI KOHCTPYKLMMK, KOHCTPYKTUBHOIO PEeLLIEeHUS,
Xapaktepa Harpysok 1 BO34eNCTBUIA OKpyXatoLLen cpeapl.

5.3.3. OCHOBHbIM HOPMMUPYEMbIM U KOHTPONMMPYEMbIM MOKa3aTenem KayecTBa CTanbHOW apMaTypbl SiBNsSeTCs
Krnacc apMaTypbl N0 MPOYHOCTU Ha pacTskeHue, 0b603HaYaeMbIn:

A - ons ropsiyekaTaHoON U TepMOMEXaHUYECKM YNPOYHEHHOW apMmaTyphl;

B - ana xonogHogedhopMnpoBaHHON apmaTypbl;

K - Ana apmaTtypHbIX KaHaTOB.

Knacc apmaTypbl COOTBETCTBYET rapaHTMPOBAHHOMY 3HA4YeHVIO npedena Tekydectu (hu3M4eckoro wunm
ycnoeHoro) B Mla, ycTaHaBnMBaemMoMy B COOTBETCTBUM C TpeOOBaAHWSIMM CTAHAAPTOB UM TEXHUYECKUX YCIOBUR, U
npuHumaeTcsa B npegenax ot A240 go A1500, ot B500 go B2000 n ot K1400 go K2500.

Knaccbl apmatypbl crnegyeT HasHayaTb B COOTBETCTBUM C UX NapaMeTpUyecKMMu psgamu, yCTaHOBMEHHbIMU
HOPMaTUBHBIMY JOKYMEHTaMMU.

Kpome TpeboBaHW/i MO MNPOYHOCTM Ha pacTsKeHMe K apMaTtype npegbsBnsalT TpeboBaHus Mo
OOMONHUTENbHLIM  NOoKasaTenaMm, onpegenseMbiM MO  COOTBETCTBYHWOLWMM  CTaHgapTaMm:  CBapuBaemocCTb,
BbIHOCNMBOCTb, MNACTUYHOCTb, CTOMKOCTb MPOTUB KOPPO3MOHHOIO pacTpecKkuBaHusl, penakcauuoHHasi CTOWKOCTb,
XNaAoCTONKOCTb, CTOMKOCTb MPU BbICOKMX TEMMNEepaTypax, OTHOCUTENbHOE yANIMHEHWE MpU pa3pbiBe U Ap.

K HemeTannuyeckon apmaType (B ToM uucrie ombpe) npeabaBnsioT Takke TpeboBaHMS NO LLENOYECTONKOCTH
n agresnn Kk 6eToHy.

Heobxogumble nokasaTenu NpUHUMAaIOT NPU NPOEKTUPOBAHMM XKene306eTOHHbIX KOHCTPYKLUMI B COOTBETCTBUM
C TpeboBaHUSAMM pacyeTOB U U3rOTOBIEHWS], @ TaKkKe B COOTBETCTBUMU C YCMOBUSIMM 3KCMyaTauum KOHCTPYKUMI C
Yy4eTOM pPasnunyHbIX BO3AENCTBUIA OKPYXatOLLEN cpeabl.

5.4. HopmaTtunBHbIe U pacHeTHble 3HaYeHUs NPOYHOCTHLIX U AedOPMALIMOHHBIX XapakTepUCTUK apMaTypbl

5.4.1. OcCHOBHbIMM MoKa3aTensaMu MNPOYHOCTM U AedOopMaTMBHOCTM apMaTypbl SIBASOTCA HOPMaTUBHbIE
3HaYeHNs1 X MPOYHOCTHBIX M AePOPMALMOHHBIX XapaKTEPUCTHK.

OCHOBHOWM NPOYHOCTHOW XapakTEPUCTMKOM apMaTypbl MpU PacTsHKEHUU (CKaTum) SBNSIeTCA HOpMaTUBHOE

3Ha4YeHne conpoTuBeHnA R paBHOE 3Ha4YeHUuio (*)VI3MLIGCKOFO npegena Teky4Yectn wunnm  YCIoBHOrO,

s,n
COOTBETCTBYIOLLEr0 OCTAaTOYHOMY YANUHEHMIO (YKopodeHuio), paBHomy 0,2%. Kpome Toro, HopmaTuBHblE 3HaYeHUs
COMPOTUBMNEHUA apMaTypbl NPW CXKaTUU OrpaHNYMBAIOT 3HAYEHWSIMM, OTBevalLlMMK aedopMauusM, paBHbIM
npenenbHbIM  OTHOCUTENbHLIM - AedopMaumsaM  YKOpoYeHUst GeTOHa, OKPYXXalLLero paccMaTpyBaEMYy CXaTyto

apmatypy.
OCHOBHbIMW AEOPMALMOHHBIMU XapaKkTepUCTMKaMy apMaTypbl SIBASIOTCS HOPMaTUBHbIE 3HAYEHUS:
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- OTHOCUTEIbHbIX ,D.ed)opmau,mﬁ YOINMHEeHUA apMaTypbl 8so’n npu OOCTUXEeHUN HanpAaXeHnAMn HOpMaTUBHbIX

sHaueHunn R, :

S,
- Mogynsi ynpyroctv apmatypsl £, .
Ona apmatypbl ¢ OU3NYECKM NpedenoM TeKy4eCcTU HOPMAaTUBHbIE 3HAYEHWS] OTHOCUTENbHOW Aedopmanum
YANMHEHUS apMaTypbl &, , ONpeaensioT Kak ynpyrue oTHoCUTeNbHble AedopMaumnmn npu HOPMaTUBHbIX 3HAYEHUSX

COMPOTUBIEHMS apMaTypbl 1 ee MOAYNS YNPYrocTu.
[ns apmaTtypbl C YCNOBHbIM MPEAenoM TeKydeCcTU HOpMaTMBHblEe 3HAYeHWUs1 OTHOCUTEMNbHOW Aedbopmauum

YAITMHEeHUA apmMmaTtypbl & onpenenArT Kak CyMMY OCTaTO4YHOIo yarnnHeHua apMatypbl, paBHOro 0,2%, n ynpyrunx

s0,n
OTHOCUTENbHLIX Aeopmaunii NPy HaNpPs>KeHUW, PaBHOM YCNOBHOMY Npeaerny TeKy4ecTu.

Ons oxaton apmaTtypbl HOpMaTUBHbIE 3HAYEHWA OTHOCUTENBLHOW Aedopmaumyv YKOPOYEHUS MNPUHMMAOT
TaKMMK XK€, KaK Mpu pacTsHKEHUW, 32 UCKMIOYEHMEM CNeELManbHO OrOBOPEHHbIX CIlydaes, HO He Bonee npefenbHbIX
OTHOCUTENbHbIX Aecopmaumii ykopoyeHus 6eToHa.

HopmaTuBHbIE 3Ha4YeHNs Mogyns YNPYrocTn apmaTtypbl NPy CxXaTUU U PacTSXEHUN NPUHUMAOT OANHaKOBbLIMU
1 yCcTaHaBNMBatoT ANs COOTBETCTBYIOLLUMX BUOOB U KNaccoB apMaTypbl.

5.4.2. B kavectBe OOGOOLLEHHON XapakKTEPUCTUKM MEXaHUYECKUX CBOWCTB apMaTypbl crnegyet MpuHMMaThb
HOpPMaTMBHYIO OuarpamMmy COCTOSHUSA  (AedopMUMpOBaHWS) apmaTypbl, YCTaHaBfMBalOLLY0 CBSA3b  Mexay

Hanpsa>XeHnamm O_S,n N OTHOCUTEJIbHbIMU p.eq)opmau,vmmm gs’n apMmatypbl nNpu KpaTKkKoBpeMeHHOM nencresunm

OOHOKPATHO MPWUMOXEHHOW Harpysku (COrfmacHoO CTaHAAPTHbIM MCMbITAHUSIM) BNOTb [0  OOCTWXKEHUS  UX
YCTaHOBIEHHbIX HOPMAaTUBHbIX 3HAYEHUIA.

[narpaMmbl COCTOSIHUSI apMaTypbl MPY PacTSXKEHUU U CKaTUM MPUHUMAIOT OAMHaKOBbIMU, 33 UCKIIOYEHUEM
cnyyaeB, korga paccmaTtpuBaeTcs paboTa apmaTypbl, B KOTOPOW paHee Oblnyv  Heynpyrme Aedopmavum
NPOTUBOMNOMOXKHOIO 3HaKa.

XapakTep AvarpaMmbl COCTOSIHVS apMaTypbl yCTaHaBNMBAOT B 3aBUCMMOCTU OT Buaa apMaTypsbl.

5.4.3. PacyeTHble 3HaYeHWs1 CONpOTVBNEHNUst apMaTypbl R onpefensioT AeneHMeM HOPMaTUBHBIX 3HaYeHWil

COMpOTUBMEHUS apMaTypbl Ha KO3 ULNEHT HaZEXHOCTN NO apMaType.

3HaveHns koadpuuMeHTa HadeXHOCTW cregyeT MpuMHUMaTb B 3aBUCMMOCTM OT Knacca apmatypbl u
paccmaTpvMBaeMoro npeaenbHoro COCTOSHMS, HO HE MeHee:

npu pacyeTe no npeaeribHbIM COCTOAHUSAM NepBow rpynns! - 1,1;

npu pacyeTe No npefernbHbIM COCTOSAHUSAM BTOopon rpynnbl - 1,0.

PacueTHble 3HauyeHus MoAyna ynpyroctm apmMmartypbl ES NMPUHAMAT paBHbIMUA UX HOPMATUBHbLIM 3HA4YEeHUNAM.

BrnusiHne xapaktepa Harpysku, okpyxaroLen cpefbl, HAaNPsPKEHHOTO COCTOSIHWS apMaTypbl, TEXHONOMMYECKMUX
(haKTOpOB M Opyrux ycrioBuin paboTbl, HEe OTpakaeMblX HEMOCPEACTBEHHO B pacuyeTax, CreayeT yduTbiBaTb B
pacyeTHbIX MPOYHOCTHBIX U AedOpPMaLMOHHBIX XapakTepucTuMkax apMaTypbl koadduumeHTamm ycrnoBuin paboTsbl

apmarypbl Y, .
5.4.4. PacyeTHble guarpammbl COCTOSIHUSI apMaTypbl cneayeT onpedensits NyTeM 3ameHbl HOPMaTUBHbIX

3HaYeHun napamMmeTpoB AguarpamMm Ha UX COOTBETCTBYKWLMNE paCYEeTHble 3Ha4YeHWUA, NpuHMMaemble Mo yKa3aHUAM
5.4.3.

6. TPEBOBAHWA K PACHETY BETOHHbIX U XKEJIE3BOBETOHHbIX
KOHCTPYKLINWA

6.1. O6Lwue nonoxeHus

6.1.1. PacuyeTbl GETOHHbIX M Xene300EeTOHHbIX KOHCTPYKUMIA criegyeT NpovM3BOAWMTbL B COOTBETCTBMM C
TpeboBaHusamn FOCT 27751 no meToay npenenbHbIX COCTOSAHUIA, BKINOYatoLLEMY:

- NpeAernbHble COCTOSIHUS NMEPBO rpynMbl, NPMBOASLLME K NOSHOW HEMPUIOAHOCTU SKCMIyaTaumMn KOHCTPYKLWIA;

- npefenbHble COCTOSHMS BTOPOW TPYMMbl, 3aTPYAHSIIOWME HOPMarbHYK 3KCMnyaTauuio KOHCTPYKUWUA UIu
yMeHbLUaoLLMe JOMNTOBEYHOCTb 34aHUIN N COOPY>KEHUI NO CPaBHEHUIO C NMpeayCcMaTpMBaAEMbIM CPOKOM CIyXObl.

PacyeTbl fomkHbl obecnevmBaTe HAOEXHOCTb 30aHUIA UMM COOPYXXEHWUIA B TEYEHME BCETO CpPOKa UX Criyxodbl, a
Takke Npy NPou3BoACTBE paboT B COOTBETCTBUM C TPEOOBaHUSMM, NPEABABNSEMBIMU K HAM.

PacueTbl No npeaensHbIM COCTOSIHUAM NEPBOW rPYMMbl BKIOYAOT:

- pacyeT no NpPoYHOCTY;

- pac4yeT no yCTOMYNMBOCTU (POPMbI (A1 TOHKOCTEHHbBIX KOHCTPYKLUMWRA);

- pac4yeT No YyCTONYMBOCTM MOMOXKEHUS (ONPOKMAbIBAHNE, CKOMNbXEHWE, BCMIbIBAHME).

PacuyeTbl N0 NPOYHOCTM GETOHHBIX M Xene3oOEeTOHHbIX KOHCTPYKUWUIA criegyeT MpousBoAuTb M3 YCMOBWS, MO
KOTOPOMY YCUNUS, HaNpsKeHus 1 gedopMauumn B KOHCTPYKUMSAX OT PasfnmMyHbiX BO3AENCTBUIA C YY4ETOM Ha4yasnbHOro
HanpsKEeHHOro COCTOSIHUSI (MPefHanpsbkeHue, TemnepaTypHble U Opyrve BO3LAEWCTBUA) He [OIMKHbI MpeBbiaTh
COOTBETCTBYIOLLMX 3HAYEHWI, YCTAaHOBINEHHbLIX HOpMaMMU.
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PacyeTbl MO YyCTOMYMBOCTU (POPMbI KOHCTPYKUMU, a Takke MO YCTOMYMBOCTU MOMOXEHUs (C y4eToM
COBMECTHOWN paboTbl KOHCTPYKLMM U OCHOBaHUS, Ux AedOopMaLMOHHbIX CBONCTB, COMPOTUBNEHUS CABUTY MO KOHTaKTy
C OCHOBaHMEM U OpyrMx 0cobGeHHOCTeNn) cnegyeT NpoM3BOAMTbL COrMAacHO yKasaHWsiM HOPMAaTMBHbLIX JOKYMEHTOB Ha
OTOenNbHbIE BUAbI KOHCTPYKLNA.

B HeobxoaumMmblx cnyyasx B 3aBUCMMOCTM OT BMAA M Ha3HAYEHUS KOHCTPYKLUMU OOMKHbI BbiTb Npou3BeaeHbl
pacuyeTbl MO MNpefenbHbIM COCTOSHWUSM, CBSI3aHHbIM C SIBMEHUAMW, MpPU KOTOPbIX BO3HWKAET HEeOOXOAMMOCTb
npekpaLleHms aKcnnyatauum (YpeamepHble gedopmMaLim, COBUMM B COEOUHEHUSX U APYTMe SBINEHNS).

PacueTbl No npeaenbHbIM COCTOSIHASIM BTOPOW FPYNMbl BKIHOYAKOT:

- pacyeT no obpas3oBaHnIo TPELLUH;

- pacyeT Nno packKpbITUIO TPELLMH;

- pac4yeT no gedopmauusam.

PacueT GETOHHbIX M Xene300EeTOHHbIX KOHCTPYKLUMIA MO OOpa3oBaHWIO TPELLMH CrnegyeT Npov3BOAMTbL U3
YCNOBUSA, MO KOTOPOMY YCUIUSA, HanpsxeHns unu gedopmaumm B KOHCTPYKUMSX OT pasfUyHbIX BO3OENCTBUIN He
OOMXKHbl MpeBbllaTb COOTBETCTBYIOLMX WX NpedenbHblX 3HAYeHWN, BOCMPUHMMAEMbIX KOHCTPYKUMEn npu
0o6pa3oBaHMKN TPELLVH.

PacueT »xene3o0eTOHHbIX KOHCTPYKLMIA MO PaCKPbITUIO TPELLUH NPOU3BOAAT U3 YCIOBUS, MO KOTOPOMY LUMPUHA
PacKpbITUS TPeLMH B KOHCTPYKLUUKU OT pasnuyHbliX BO3AEWNCTBUMM HE AOMXHAa NpeBbllaTb npedenbHO A0NYyCTUMBIX
3HaYeHW, yCTaHaBNMBaEMbIX B 3aBUCUMMOCTU OT TpeboBaHui, NpeabsBAsSeMblX K KOHCTPYKUMM, YCNOBUN ee
aKcnnyaTaumM, BO3LOENCTBMS OKpYXKaloLen cpefdbl U XapakTepUCTUK MaTepuarioB C Yy4eToM OCODeHHoCTen
KOPPO3MOHHOIO NOBEAEHUS apMaTypbl.

PacuyeT 6eTOHHbIX 1 xene30BeTOHHbIX KOHCTPYKUUA No AedopMauusam cnegyeTt npou3BoauTb U3 yCroBus, no
KOTOpPOMY nporubbl, yrnbl MOBOPOTa, MNepemMelleHns u amnnuTyabl KonebaHus KOHCTPYKUMA OT  pasfnUyHbIX
BO30ENCTBUN HE OOIMKHbI NPEBbILLATh COOTBETCTBYOLLMX NPEAENbHO OMYCTUMbIX 3HAYEHUI.

[N KOHCTPYKLMIA, B KOTOPbLIX HE JOnyckaeTcsi 0Opa3oBaHue TPeLLVMH, LOMKHbI ObiTb obecneyeHbl TpeboBaHus
no OTCYTCTBMIO TpeLmH. B aToM criyyae pacyeT no pacKkpbITUIO TPELLUH He NPOU3BOAAT.

[nsa ocTanbHbIX KOHCTPYKUMI, B KOTOPbIX AOMNyckaeTcs obpasoBaHue TpeLuuH, pacdeT no obpasoBaHuio
TPELLMH MPOU3BOAAT AN OonpeferneHnss HeobxoAMMOCTU pacdeTa MO PacKpbITUIO TPELLUMH M ydeTa TpeLuvH npu
pac4deTe no gedopmauunsam.

6.1.2. PacyeT OGETOHHbIX M Xene300eTOHHbIX KOHCTPYKUMM MO LONroBeYHOCTM (MCXO4s M3 pacyeToB MO
npenenbHbIM COCTOSIHUSIM NEPBOW M BTOPOW rpynn) cnegyet NpovM3BOAUTb M3 YCNOBMS, NO KOTOPOMY MpU 3adaHHbIX
XapaKTepucTukax KOHCTPYKUMM (pa3mepax, KONMMYecTBe apmaTtypbl U OpYrMX XapakKTepucTukax), nokasarensix
KayecTBa ©OeToHa  (NPOYHOCTM, MOPO3OCTOMKOCTM,  BOLOHEMPOHMLAEMOCTW,  KOPPO3MOHHOM  CTOMKOCTMH,
TemMnepaTypoCTOMKOCTM U APYrux nokasaTensax) u apmatypbl (MPOYHOCTU, KOPPO3UOHHOW CTOWMKOCTU U ApYrux
nokasaTensax) C y4eToM BIUSIHUS OKpYXatlollen cpedbl NpoAOImMKUTENbHOCTbL MEXPEMOHTHOrO nmepuoda U cpoka
CnyX0bl KOHCTPYKUWUIA 30aHUS UMM COOPYXXEHUst O0ImKHa ObiTb HE MeHee YCTAHOBMNEHHOW ONSi KOHKPETHbIX TUMOB
3[aHUI N COOPYXKEHWN.

Kpome Toro, B HEOBX0AMMbIX Criyqasix cnegyeTt NpOM3BOAUTL pacyeThbl MO TEMMONPOBOAHOCTM, 3BYKOU30MALNN,
Buonoruyeckon 3almTe u ApyruMm napameTpam.

6.1.3. PacyeT GETOHHbIX M Xene306eTOHHbIX KOHCTPYKUWUIA (FIMHENHBIX, MITIOCKOCTHbIX, MPOCTPAHCTBEHHbIX,
MacCMBHbIX) MO NpeAeribHbIM COCTOSHUSIM MEPBOM M BTOPOW Trpynn MNPOM3BOAAT MO HaMpsPKEHUSIM, YCUIUSAM,
aedopmaumam 1 nepemMeLleHnsaM, BbIYUCIIEHHbIM OT BHELUHUX BO3OENCTBUN B KOHCTPYKUMAX U oBpasyembiX MU
cucTemMax 34aHuA U COOPYXXEHW C y4eToM (DM3NYECKOM HENUHEMHOCTU (Heynpyrux pedopmauuin 6etoHa un
apmaTypbl), BO3MOXHOro 00pa3oBaHus TpewmH U B HeobxoaWMbIX Cnyvasx - aHuW30oTPONuUW, HaKOMIEeHUs
NOBPEXAEHUN U FTEOMETPUYECKON HENMNHENHOCTU (BNUSHWE AedopMauuin Ha USMEHEHWE YCUNUIA B KOHCTPYKLUUAX).

®Pu3nYecKkylo HenMHEeMHOCTb W aHU3OTPOMUIO crnefdyeT yynuTbiBaTb B OMNpedensiolmx COOTHOLUEHUSX,
CBA3bIBAOLLMX Mexay cobon HanpsbkeHus M gedopmaumm (UNU yeunusa 1M nepeMeLleHns), a Takke B YCNoBUSAX
NPOYHOCTU U TPELLMHOCTOMKOCTM MaTepumana.

B cTtaTuuyeckn HeonpeaenMMbiX KOHCTPYKLUMSAX CreayeT yuuTbiBaTh NepepacnpeneneHne yeunuim B anemMeHTax
cMCTeMbl BCrieacTere obpasoBaHusA TpeLmH 1 pa3BuTUS Heynpyrux gedopmaunii B 6eToHe 1 apmatype BNnoTb A0
BO3HWKHOBEHWS MpefenbHOro COCTOSIHUS B anemeHTe. [py oTCyTCTBUM METOAOB pacyeTa, YUMTbIBaOLWKX Heynpyrue
CBOWCTBa Xene3obeToHa, Unun AaHHbIX O Heynpyron paboTe xene3obeTOHHbIX 3NIEMEHTOB JOMyCKaeTCsa NPOn3BOaNTb
onpeaeneHne yCcunum u HanpshkeHUn B CTaTUYECKU HeOonpeAenvMMbIX KOHCTPYKUMSIX U CUCTEMaXxX B NPeanorioXeHUM
ynpyron paboTbl Xene3obeTOHHbIX 3rneMeHToB. [lpu 3TOM pekoMeHOyeTCs YyuuTbiBaTb BNUAHUE OU3NYECKON
HeNMVHeMHOCTU MyTeM KOPPEKTUPOBKW pe3ynbTaTOB MMHEWHOrOo pacyeTa Ha OCHOBE OaHHbIX 3KCNepuMeHTanbHbIX
uccrefoBaHUn, HENMHENHOro MOENMPOBaHWS, pPe3ynbTaToB pacyeTa aHanormyHbiX OOBEKTOB UM 3KCMEPTHbIX
OLIEHOK.

Mpn pacuyeTe KOHCTPYKUMA MO MPOYHOCTW, AedopmMauumsm, obpa3oBaHWI0 U PACKPLITUIO TPELUMH Ha OCHOBE
MEeTOAa KOHEYHbIX 9NeMEHTOB [OSKHbl OblTb MPOBEpPEHbl YCMOBUSA MPOYHOCTU U TPELLMHOCTOMKOCTM AN BCEX
KOHEYHbIX 3NIEMEHTOB, COCTaBMSOLWNX KOHCTPYKLUIO, @ TaKKe YCrOBUS BO3HUKHOBEHUS YpE3MEPHbIX NepeMeLLeHni
KOHCTpyKUMK. Tpn OLeHKe MpeaenbHOro COCTOSIHWUSI MO MPOYHOCTM OOMYyCKaeTCsl nonaratb OTAerNbHble KOHEYHble
3NeMeHTbI pa3pyLUeHHbIMUW, ECNN 3TO He BNeYeT 3a cOBoN NporpeccunpytoLero paspyLleHns 3gaHmsa Unm Coopy>XeHus
M NO UCTEYEHUM OENCTBUS paccMaTpuBaeMOWn Harpysku JKCnnyaTauMOHHas NPUro4HOCTb 34aHUS UMW COOPYXEHUS
COXpaHsieTCs UM MOXeT OblTb BOCCTaHOBIEHA.

OnpepeneHune npegenbHbIX yeunun n gedopMauuini B 6E€TOHHBIX U Xene300eTOHHbLIX KOHCTPYKUUSIX creayet
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Npou3BOAUTL Ha OCHOBE pacyeTHbIX cxeM (Mmofenen), Hambonee 6nM3ko oTBevaloLWMX peanbHoMy U3NYECKOMY
Xxapaktepy paboTbl KOHCTPYKLUIA U MaTeprarnoB B pacCMaTpMBaeMoM npeaeribHOM COCTOSHMN.

Hecylyto  cnocoBHOCTb  kene3obeTOHHbIX  KOHCTPYKUWWA, CNocOBHbIX  MpeTepneBaTb  [OCTaTOYHblE
nnactudeckue gecdopmaumm (B 4aCTHOCTU, MPU UCMOMb30BaHWM apMaTtypbl C (PU3NYECKUM MpenerioMm TeKy4yecTu),
JornyckaeTtcs onpeaenaTb MeTOAOM NpeaenbHOro paBHOBECUS.

6.1.4. Tpn pacyeTax OETOHHbIX M Xene3oOEeTOHHbIX KOHCTPYKUUA MO npedenbHbiM COCTOSIHUSAM criegyeT
paccmaTpuBaTbh pa3nuyHble pacyeTHble cutyaumm B cootBeTcTBum ¢ TOCT 27751.

6.1.5. PacyeTbl GETOHHbBIX M Xene300eTOHHbIX KOHCTPYKLUMIA crefyeT MpoM3BOAWUTbL Ha BCE BMAObl Harpysok,
oTBeYaLWnX YHKLMOHANbHOMY Ha3HaYeHWO0 3[4aHUN U COOPYXEHUN, C y4eTOM BMUSHWUS OKpyXatowen cpegbl
(kMMMaTUYeCKMX BO3OEWCTBUA W BOAbl - ANS KOHCTPYKUWUWA, OKPY>KEHHbIX BOAOM), @ B HEOOXOOUMBLIX criyyasix - €
y4eToOM BO3OENCTBUSA MNoXapa, TEXHONOMMYEeCKUX TemnepaTypHbIX U BMAAXHOCTHbIX BO3OEWUCTBUM M BO3OEUCTBUIA
arpeccuBHbIX XMMUYECKUX CPeg.

6.1.6. PacyeTbl 6ETOHHbIX U ene3obeTOHHbIX KOHCTPYKLUUIA NPOM3BOAAT Ha AENCTBME U3MMBAKOLLMX MOMEHTOB,
NPOAONbHbIX CUI, MONEPEYHbIX CUM N KPYTALLUMX MOMEHTOB, a TaKkke Ha MeCTHOe AeNCTBME Harpys3ku.

6.1.7. MNpwn pacyeTax BETOHHBIX U Xene306eTOHHbIX KOHCTPYKUMIA credyeT y4mTblBaTe OCOOEHHOCTN CBOWCTB
pasnu4yHbIX BUAOB OETOHa U apMatypbl, BAMSIHAS HA HUX XapakTepa Harpy3kM M OKpyatlolleln cpefpbl, cnocobos
apMupoBaH/s, COBMECTHOCTb paboTbl apmMaTypbl U 6eToHa (Mpu HanMuMM U OTCYTCTBMM CLENNEHUs apMatypbl C
6ETOHOM), TEXHOMNOIMIO N3rOTOBIEHNSI KOHCTPYKTUBHBIX TUMOB XXene306eTOHHbIX 3NeMEHTOB 34aHUN N COOPYXKEHUN.

PacueT npenoBapuTenbHO HaMpsHKEHHbIX KOHCTPYKUMIA crnedyeT Mpou3BOAWUTb C  YY4ETOM  HadamnbHbIX
(NpegBapuTenbHbIX) HaNpsbkeHWn u gedopmaumin B apmatype u 6eToHe, NoTepb NpeaBapuUTENbHOrO HanpPsXXeHUs u
ocobeHHOCTeN nepeaayn npeaBapuTenbHOro HanPsXXeHnst Ha 6eToH.

PacueT CcBOpPHO-MOHOMUTHBIX W CTanexene3obeTOHHbIX KOHCTPYKUWWA criegyeT npou3BOAMTb C  Yy4eTOM
HayanbHbIX HaNPsKEHUN U AedopMaLmi, MOMyYeHHbIX COOPHBIMY Xene300EeTOHHBIMU UMK CTanbHbIMUA HECYLLMMU
3NleMeHTaMKn OT OENCTBUS Harpy3oK Npu yknagke MOHOMUTHOro 6eToHa Ao Habopa ero NpPo4YHOCTM 1 obecneyeHus
COBMECTHON paboTbl CO COOPHLIMU Xene3oBeTOHHbIMU UMM CTanbHbIMU Hecylumn anemeHtamu. [pu pacdete
COOPHO-MOHOMUTHBIX W CTanexene3obeToHHbIX KOHCTPYKUUA OOorkHa OblTb obecrneyeHa MNPOYHOCTb KOHTAKTHbIX
LLUBOB COMPSDKEHUS1 COOPHBIX Kene300ETOHHbIX M CTarnbHbIX HECYLUMX 3MIEMEHTOB C MOHOMUTHBIM OETOHOM,
ocyLlecTBMsieMas 3a CYET TPEHWs, CLENnSieHUsl Mo KOHTaKTy MaTepuanoB WM MyTEM YCTPOMCTBA LUMOHOYHbIX
COeaWHEHUN, BbIMYCKOB apMaTyphbl U cneLnanbHbIX aHKepPHbIX YCTPOWCTB.

B MOHOMUTHBIX KOHCTPYKUMSIX OOMKHA OblTb obecneyeHa NMPOYHOCTb KOHCTPYKUUM C yd4eToM paboumx LUBOB
GeToHMpOBaHNKS.

Mpu pacyeTe COOPHLIX KOHCTPYKLUMIA JOMMKHA ObiTb obecneveHa NPOYHOCTb Y3MOBbLIX U CTHIKOBbIX COMPSDKEHUIA
CBOOpHbIX 3NEMEHTOB, OCYLLEeCTBMEHHas NyTeM COeQUHEHUs CTanbHbIX 3aknagHbIX AeTanen, BbliMycKoB apmaTtypbl U
3aMOHONMYMBaHNS GETOHOM.

PacueT gucnepcHo-apMMpOBaHHbIX KOHCTPYKUMIA (nOpPOBETOHHBIX, apMOLIEMEHTHBIX) criefyeT Npou3BoauTb C
YY4EeTOM XapakTEePUCTMK LUCNEPCHO-apMUPOBAHHOrO 6eToHa, AMCMNEpPCHOW apmaTtypbl M OCOOEHHOCTEN paboThl
ANCNepCHO-apMUPOBAHHbIX KOHCTPYKLIMA.

6.1.8. lNpun pacyeTe NNOCKUX N NPOCTPAHCTBEHHbLIX KOHCTPYKLMIN, NogBepraeMblX CUMOBbIM BO3OEWCTBUSIM B
OBYX B3aVMHO MNEpPneHAMKYNSAPHbIX HanpaBneHusX, pacCMaTpuBalOT OTAErbHble, BblOENEHHbIE N3 KOHCTPYKLMM
NOCKME WUNN MPOCTPAHCTBEHHbIE Marnble XapakTepHble 3MeMeHTbl C YCUNUAMW, LENCTBYOLWUMU MO OGOKOBbIM
CTOpoHaMm anemMeHTa. [py HanMuMK TPEeLUH 3TK YCUIUSA ONpPeaensioT ¢ y4eTOM PacrnonoOXeHUS TPELUMH, XEeCTKOCTH
apmatypbl (OCEBOW W TaHreHuuanbHOW), >XEeCTKOCTU ©OeToHa (Mexagy TpewmHamMn u B TpewuHax) U apyrux
ocobeHHocTen. [Npun OTCYTCTBUM TPELLMH YCUNUSA ONPEeAEensioT Kak A CNoLHoro Tena.

Jonyckaetcss npuM  HanuuMu TpewuMH OnpedenaTb ycunus B NpeanonoXeHuu  ynpyron  paboThbl
Xene3obeTOHHOro anemMeHTa.

PacueT anemeHTOB cnegyeT NpousBoauTb MO Hambonee onacHbIM CeYEeHUSM, pacnonoXeHHbIM Nog yrnoM no
OTHOLLUEHMIO K HaMpaBMeHuto OEWCTBYIOLLMX HA 3NEMEHT YCUITMIA, HA OCHOBE pPacYeTHbIX MOAENeN, y4uMTbiBaloLLmUX
paboTy pacTaHyTOn apMaTypbl B TPELLUHE 1 paboTy 6eToHa Mexay TpeluMHamMu B YCIIOBUSIX MIIOCKOTO HaMNPSKEHHOTO
COCTOSAHUSA.

PacuyeT nnocknx n NpocTpaHCTBEHHbIX KOHCTPYKLUIA AONYyCKaeTCs NPon3BOANTb AMst KOHCTPYKLUMU B LIeNOM Ha
OCHOBE MeToAa MpedenbHOro paBHOBECMS, B TOM uucrie C yd4eToM [edOpMUPOBAHHOIO COCTOSIHUSI K MOMEHTY
paspyLleHus], a TaKkKe C UCMOMb30BaAHMEM YNPOLLEHHbIX PAaCYeTHbLIX MOAENEN.

6.1.9. MNpu pacyeTe MaCCUBHbLIX KOHCTPYKLMI, NOABEPraemMbiX CUIIOBbIM BO3OENCTBUSIM B TPEX B3aMMHO
nepneHanKynsApHbIX HarnpaBneHusiX, pacCcMaTpuBaloT OTAEeNbHble BblAerieHHble U3 KOHCTPYKLUMU Manble 06beMHble
XapaKTepHble 3NEMEHTbI C YCUNUAMU, AENCTBYIOLLUMU MO rpaHsaM anemeHTa. [pu 3ToM ycunusi cnefyeT onpenenstb
Ha OCHOBE MPEANOCHINOK, aHANOMMYHBIX NMPUHATLIM 4115 MIOCKOCTHBLIX 3N1EMEHTOB (CcM. 6.1.8).

PacyeT anemeHTOB cnegyeT nNpousBoauTb MO Hambonee onacHbIM CeYeHUsIM, pacnonoXeHHbIM Nog YrioM no
OTHOLLUEHMIO K HampaBMeHuto AEWCTBYIOLLMX HA 3NEMEHT YCUIUMIW, HA OCHOBE pacyeTHbIX MOAEnen, y4uTbiBaloLmnx
paboTy 6eToHa n apMaTypbl B yCNOBUAX 06 bEMHOr0 HaNPSXKEHHOrO COCTOSHUS.

6.1.10. [Ona KOHCTPYKUMIA CNOXHOW KOHdurypauum (Hanpumep, MPOCTPaHCTBEHHbIX), KPOME pacyeTHbIX
METOAOB OLEHKN Hecyllen CnocobHOCTU, TPELMHOCTOMKOCTU M AedOpMaTUBHOCTWU, MOryT OblTb MCNONb30BaHbI
Takke pesynbTaTbl UCTbITAHWS (PU3NYECKNX MOAENeN.

6.2. PacyeT 6eTOHHbIX U ene3obeTOHHbIX 3N1EMEHTOB MO NPOYHOCTH

6.2.1. PacyeT GETOHHBIX U Xene300eTOHHbIX 3NIEMEHTOB MO NPOYHOCTU MPOU3BOAAT:
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- N0 HOpMarbHbIM CeYeHusM (Npu OENCTBUM M3rnbatomMx MOMEHTOB U NPOAOSIbHLIX CUS1) MO HENUHEWHON
AedopmaLunoHHOM Moaenn, a Ans NPOCTbIX MO KOHUIypauum aNeMEHTOB - MO NpeaesibHbIM YCUIUSIM;

- MO HAaKMOHHBbIM CEYeHUssM (NpU OEWCTBUM MOMEPEYHbIX CUIl), MO MNPOCTPAHCTBEHHBbIM CeYeHusM (mpu
OEWCTBUN KPYTALUMX MOMEHTOB), HA MECTHOe [EeWCTBUE Harpys3ku (MecTHOe CXaTue, NpoAaBnuBaHWE) - Mo
npeaenbHbIM YCUIUSM.

PacuyeT no MpPOYHOCTU KOPOTKUX Kene30DEeTOHHLIX 311EMEHTOB (KOPOTKMX KOHCOMEW W ApYrux 3reMeHTOB)
NPOM3BOONAT HAa OCHOBE KapKacHO-CTEPXXHEBOW MOAENN.

6.2.2. PacyeT no Npo4HOCTU BETOHHBIX U KENEe300EeTOHHbIX SIEMEHTOB MO NPeAeribHbIM YCUMUAM NPOU3BOAST
N3 ycrnoBusi, N0 KOTOPOMY ycunue F OT BHELLHWX Harpy3ok U BO34eNCTBMI B pacCMaTpUBAEMOM CEYEHUUN HE LOIMKHO

npesblilaTb npeaernibHoro ycunna F;;/t , KOTOpOE MOXeT ObITb BOCMPUHATO 3IEMEHTOM B 3TOM CEeYeHUn

F<F

ult *

(6.1)

PacyeT 6eTOHHbIX 371IEMEHTOB MO NMPOYHOCTU

6.2.3. BETOHHbIE 3NIEMEHTbI B 3aBUCMMOCTM OT YCINOBUMA UX paboTbl 1 TpeboBaHUR, NpeabaBnseMbiX K HUM,
criegyeT paccuuTbiBaTb MO HOPMasbHbIM CEYEHMAM MO NpedenbHbIM yeunusam 6e3 yveta (6.2.4) unu ¢ ydetom (6.2.5)
COMpOTMBMEHNs BeToHa pacTAHYTON 30HbI.

6.2.4. be3 ydeta conpoTMBneHus 6eTOHa pacTAHYTOW 30HbI MPOM3BOOAT pPacyeT BHELEHTPEHHO CXaTbIX
GETOHHbIX 3NEMEHTOB MPU 3HAYEHUAX SKCLEHTpUCUTETA MPOAONbLHOW CUMbl, He npesbiwatowmx 0,9 pacctosiHns oT
LeHTpa TSKeCTU cedeHus Jo Hambornee cxartoro BONOkHa. [Mpn 3TOM npegensHoe ycunue, KoTopoe MOXeT ObiTb

BOCMPUHATO 3NeMeHToM, onpegendrT no pacyeTHbIM COMNpoOTUBNEHNAM GeToHa cxaTuto R, paBHOMEPHO

pacnpefeneHHbIM Mo YCIOBHOW CXXaTOW 30HE CEeYEHUs1 C LIeHTPOM TSPKECTM, COBMaatoLMM C TOYKOM NPUMOXKEHUS
NPOAOSILHOW CUTbI.
[ns MaccuBHBIX BETOHHbIX KOHCTPYKLMI MOPOTEXHUYECKUX COOPYKEHMUI criedyeT NpuHMMaTh B CXKaToi 30He

TPEYroNbHYIO 3MOPY HAMPSHKEHWIA, HE MPEBLILLAIOLMX PACYETHOTO 3HAYEHWsI COMPOTUBIEHUs GeToHa cxatuio R, .

Mpn 9TOM 3KCLEHTPUCUTET NPOSOSILHOM CUMbl OTHOCUTENbBHO LIEHTPA TSXKECTU ceveHns He AoMKeH npesblwaTtb 0,65
pacCTOsIHUS OT LIeHTpa TSXKECTU 40 Hambonee cxkaToro BolokHa 6eToHa.

6.2.5. C yyeTOoM COMNpPOTUBMEHNS GeTOHa pPacCTAHYTOW 30HblI MPOWM3BOAAT pacyeT BHELEHTPEHHO CXaTblX
OETOHHbIX 3IEMEHTOB C 3KCLIEHTPUCUTETOM MPOAOSbHOM CUMbl, DONbLWMM YKa3aHHbIX B 6.2.4, narnbaembix 6€TOHHbIX
3NeMeHTOB (KOTOpble [OMYyCKAaKTCA K MPUMEHEHUI0), a TaKkkKe BHELEHTPEHHO CXaTblX 3MEeMEHTOB C
3KCLIEHTPUCUTETOM MPOAOSbHOM CWUMbl, YKa3aHHbIM B 6.2.4, HO B KOTOPbIX MO YCMOBMSIM 3KCMfyaTauum He
ponyckaetcs obpasoBaHune TpelwwmH. NMpu 3TOM NpefenbHoe ycunue, KOTopoe MOXET ObiTb BOCMPUHATO CeYeHMeM
anemeHTa, onpefensAlT Kak Ans Ynpyroro Tera npyv MakCMMarnbHbIX PaCTArMBAKOWMX HaNPsHKEHWUsIX, PaBHbIX

pacyeTHOMY 3Ha4YEHWIO CONPOTUBIEHNSI GETOHA pacTsikeHnio R, .

6.2.6. I'IpV| pac4yeTe BHELEHTPEHHO CxXaTbIX OETOHHbIX 3N1EMEHTOB cnegyeT ydntblBaTb BIIMAHME NPOAOIIBHOIO
narnba n CJ'IyLIaIZHbIX OKCLUEHTPUCUTETOB.

PacuyeT kene3o00eTOHHbIX 31EMEHTOB
No NPOYHOCTN HOPMaJlbHbIX cevyeHumn

6.2.7. PacyeT >xene3obeTOHHbIX 3M1IEMEHTOB MO NpeferibHbIM yCUnusam crnegyet NpousBOAWTb, onpenenss
npeaenbHble YCUnWsi, KOTOpble MOryT ObITb BOCMPUMHATbI 6E€TOHOM M apmMaTypon B HOPMasrbHOM CeYeHun, 13
cnegyroLmnx NONOXKeHNIA:

- COMPOTMBIIEHNE BETOHA PACTSHKEHUIO NMPUHUMAIOT PABHbIM HYTIHO;

- ConpoTuBrieHne GeToHa cXKaTuio NPeacTaBNAeTCa HanpPsHKEHUSIMU, PaBHbIMU PAcYETHOMY COMPOTUBIIEHMUIO
OeToHa CXaTuo N paBHOMEPHO pacnpedeneHHbIMU Mo YCNOBHOWM CXXaToun 30He 6eTOHa;

- pacTarMBaloliMe W CXMMawlMe HanpskeHus B apMaType npuHMMarTca He 6onee pacyeTHOro
COMPOTUBIEHUSI COOTBETCTBEHHO PACTSXKEHUIO U CXKaTUIO.

6.2.8. PacuyeT xene3oBeTOHHbIX 3NEMEHTOB MO HENWHEWHON OedOPMaLUOHHOM MOAEeNn MPOU3BOAAT Ha
OCHOBE AmarpaMmm CoCTosiHMst 6eToHa M apMaTypbl UCXO4A M3 TMMNOTE3bl MMOCKNX cevyeHun. Kputepnem npoYHOCTM
HOpMaribHbIX CE4YEHUI ABNSETCS AOCTWKEHNE NPeaerbHbIX OTHOCUMTENBHbIX AedopMaLmMin B 6eToHe unm apmaType.

6.2.9. MNpn pacyeTe BHELIEHTPEHHO CXaTblX 3MEMEHTOB CrefyeT yyYuTbiBaTb CMy4YaWlHbIA 3KCLEHTPUCUTET U
BNMSHME NPOAONbHOro uarnba.

PacueT xene3obeToHHbIX 311eMeHToB
MO NMPOYHOCTU HAKIMOHHbIX cevyeHun

6.2.10. PacyeT »ene306eTOHHbIX 3/IEMEHTOB MO MPOYHOCTM HAKMOHHbIX CEYEHUA NPOU3BOAAT: NO HAKNOHHOMY
CEYEHUI0 Ha OEeNCTBME MOMEPEYHON Culbl, MO HAKMOHHOMY CEYEHMIO Ha AencTBue M3rnbarllero MOMeHTa u no
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nonoce Mexagy HakMmoOHHbIMU CeYEeHNSIMU Ha AeUCTBUE NOMepeyYHon CUrbI.

6.2.11. lpn pacyeTe xene3obBEeTOHHOro 3fieMeHTa MO MNPOYHOCTM HAKIOHHOIO CeYeHusi Ha LOEeNCTBUue
nonepeyHon cunbl NpeaenbHy0 MOMepeYHy cuny, Kotopas MOXeT OblTb BOCMPMHATA 3MIEMEHTOM B HAKIOHHOM
cedeHun, criegyeT onpenensaTb Kak CyMMy NpeaerbHbIX MOnepeyHbIX Curl, BOCMPUHMMaeEMbIX GETOHOM B HAKMOHHOM
cevyeHun 1 nonepeyHon apmaTypou, nepecekatoLlent HakmoHHOe ceveHne.

6.2.12. lpn pacyeTe xene3obBEeTOHHOro 3fieMeHTa MO MNPOYHOCTM HAKIOHHOIO CeYeHus Ha [OEeNCTBUue
n3rmbaroLLero MOMeHTa NpeaerbHbI MOMEHT, KOTOPbIA MOXET ObiTb BOCMPUHSIT 31IEMEHTOM B HAKITOHHOM CEYEHUN,
crnepyeT onpefensaTb Kak CyMMy npeferibHbIX MOMEHTOB, BOCMPUHMMAEMBbIX MEPECEKAlLEN HAKIMOHHOE ceveHune
NPoOAONbHOM W MONEpPeYHoON apMaTypol, OTHOCUTENbHO OCW, MNPOXOAsWEen 4Yepes3 TOYKY MPUNOXEHUS
paBHOLENCTBYIOLNX YCUINIA B CKATOM 30HE.

6.2.13. lNpun pacyeTe xene3obeTOHHOro aNeMeHTa Mo Nonoce Mexay HaKMOHHbIMU CeYEHUSIMWU Ha OelcTBue
nonepeyHor cunbl MNpefenbHy MOMNEepeyvHyo Cury, KoTopasi MOXeT OblTb BOCMPUHATA 3MEeMEHTOM, crneayet
onpeaenaTb Ucxogs M3 MPOYHOCTU HaKMOHHOW BETOHHOW NOMNOCHl, HAXOASALWENCS NoA BO3OENCTBUEM CXUMAIOLLNX
YCUNUn BOOSb NOJSIOCHI N pacTAarMBaroLmnx yCUNMM OT NonepeyHon apMaTtypsbl, nepecekaroLen HakmoHHYI0 Nosiocy.

PacueT xene3o6eToHHbIX 3r1eMeHToB
MO NPOYHOCTM NPOCTPAHCTBEHHLIX CEYEHUI

6.2.14. lNpun pacyeTe xene3o0b6eTOHHbIX 3NIEMEHTOB MO MPOYHOCTU MPOCTPAHCTBEHHbIX CEYEHUN NpeaerbHbIN
KPYTSALLMIA MOMEHT, KOTOPbIA MOXET ObiTb BOCMPUHAT 3MIEMEHTOM, CrnefdyeT OonpefensiTb Kak CyMMy npefernbHbIX
KPYTALMX MOMEHTOB, BOCNPUHMMAaEMbIX NPOAOSBLHON U MOMNEepeYHon apmaTypoKn, PacrnofioXEeHHOW Y Kaxaoun rpaHu
aneMeHTa 1 nepecekaroLLen NpocTpaHCTBEHHOe cedeHune. Kpome Toro, crnefyet NpovM3BOAMTL pacyeT no NpOYHOCTU
Xene3obeTOHHOro anemeHTa Mo GEeTOHHOW MOroce, PacrnoNOXEHHOW MeXAy MNPOCTPAHCTBEHHLIMU CEYEHUSMU U
HaxogsLenca nog BO3AEUCTBMEM CXUMAKOLWKUX YCUNWA BOOMb MOMOChl U pacTArMBaromnX YCUNUin OT nonepedHomn
apmaTypbl, nepecekatoLLler nonocy.

PacueT xene3o06eToHHbIX 31IEMEHTOB Ha MECTHOE AENCTBUE Harpy3ku

6.2.15. lMpu pacuete xene3obeTOHHbLIX 3NEMEHTOB Ha MECTHOe cCxXaTue npedernbHyl0 CXUMAIoLYyo cuny,
KOoTOopasi MoXeT OblTb BOCMPUHATA 3NEeMEHTOM, criegyeT onpefensiTb UCXo4s M3 conpoTuBrneHus 6etoHa npwu
06BEMHOM HanpsXKEHHOM COCTOSIHMM, CO34aBaeMOM OKpyXawlum OeTOHOM M KOCBEHHOW apmaTypoW, eCnu OHa
yCTaHOBMeEHa.

6.2.16. PacyeT Ha npogaBnuBaHue NPOU3BOLAT AMNs MIOCKUX >Kene300eTOHHbIX 3feMEHTOB (NAuUT) npwu
OEeNCTBUN COCPeOoTOYEHHbIX CUMNbl U MOMEHTa B 30He npoaaBnuBaHus. [peaenbHoe ycunuve, KoTopoe MoXeT ObiTb
BOCMPUHATO XENe3o0eTOHHbIM 3MeMEHTOM NpW MpPOoAABMMBaHUK, criegyeT onpenensdtb Kak CyMMy npefenbHbIX
yCUNuiA, BOCMPUHMMaeMbIX GETOHOM ¥ MONEPEYHON apMaTypoW, PACcrONOXEHHON B 30HE NPOAABIUBAHUS.

6.3. PacyeT xxene3obeToHHbIX 3rieMeHTOB Mo 06pa3oBaHuio TPELLWH

6.3.1. PacyeT Xene3obeTOHHbIX 3feMEHTOB MO 06pas3oBaHWO HOPManbHbIX TPELWWH MPOU3BOAAT MO
npegenbHbIM YCUNMsIM UM MO HEeNUHENHOW AedopMauuoHHon mogenu. PacyeT no o6pasoBaHui0 HaKMOHHbIX
TPELLMH NPOU3BOAAT NO NpeaenbHbIM YCUMNUSIM.

6.3.2. PacyeT no obpa3oBaHuMio TPELLMH Xene306eTOHHbIX 3IeMeHTOB Mo npefenbHbIM YCUnusamM npous3soaaT
13 yCrnoBusi, N0 KOTOPOMY ycunue F OT BHELLHWX Harpy3ok 1 BO34eNCTBMI B pacCMaTpMBaeMOM CEYEeHUU He LOIDKHO

npesblillaTbh MpeaensHoro ycunusa Fm,, KOTOpOEe MOXET ObITb BOCMPUHATO XXENe300EeTOHHbIM 3MIEMEHTOM MNpu
obpasoBaHMM TPeLLNH

F S E?rc,ult . (62)

6.3.3. lNpenensHoe ycunne, BOCNPUHMMaEMOE Xerne3o06eTOHHbIM 3rIEMEHTOM Npy 06pas3oBaHUM HOPMarbHbIX
TPeLLMH, crneagyeT onpedensitb Ucxogs U3 pacyeTa kene3obeTOHHOro 3reMeHTa Kak CMJIOWHOro Tera C y4eTom
ynpyrmx gedopMauuii B apMaType 1 Heynpyrnx gecdopmauuin B pacTstHyTOM U CkaToM GeTOHe NMpu MakcumMarbHbIX
HOpPMarbHbIX PacTArMBalOLLUX HanpPsPKeHMsIX B OeTOHe, paBHbIX PacYEeTHbIM 3HAYEHMSIM COMPOTMBIEHUs GeToHa

pacTspkeHuio R, .

6.3.4. PacueT xene3obeTOHHbIX 3NeMEHTOB MO 06pa3oBaHMI0 HOpPMarnbHbIX TPELWWH MO HENMHEHON
aedopmaLOHHOM MOoAeny NPON3BOASIT HA OCHOBE AuarpaMM COCTOSIHUSI apMaTypbl, PacTAHYTOro U cxaToro 6eToHa
M rMnoTesbl MMAOCKUX ceveHun. Kputepvem ob6pasoBaHMa TpewmH SBNSEeTCA OOCTUXEHWe npedernbHbIX
OTHOCUTENbHbIX AedbopmMaumii B pacTsaHyTOM GETOHeE.

6.3.5. [llpepenbHoe ycunne, KOTOpPOE MOXET ObITb BOCMPUHATO Xene3obeTOHHbIM 3MeMEHTOM npwu
06pa3oBaHMM HAKMOHHbIX TPELUUH, crieqyeT onpefensTb MCXOAst M3 pacdeTa Xene3obeTOHHOro asfneMeHTa Kak
CNIIOLWHOrO YNpyroro Tena u KpuTepust NpoYHOCTU BeToHa Mpu MMAOCKOM HanpsXXeHHOM COCTOSHWM "oxaTue -
pacTsbkeHne".

6.4. PacyeT xene3o00eTOHHbIX 31IEMEHTOB MO PACKPbITUIO TPELLMH

6.4.1. Pac4yeT Xene3obeTOHHbIX 3MIEMEHTOB MPOM3BOAAT MO PaCKPbITUIO Pas3NMYHOro BMAA TPELWMH B Tex
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cnyvasix, korga pacyeTHasi npoBepka Ha 06pa3oBaHMe TPeLH NoKa3bIBaeT, YTo TpeLuHbl 06pasytoTcs.
6.4.2. PacyeT No packpbITUIO TPELMH MPOU3BOASAT U3 YCIOBUS, MO KOTOPOMY LUMPUHA PACKPbITUSI TPELUMH OT

BHELUHe Harpysku d,. He [O/DKHa NpeBOCXOAUTb MPeAernbHO AOMYCTUMOrO 3HaYeHWs  LUMPWHBI PAcKpbITUS

TPewmH a

cre,ult
acrc S acrc,ult . (63)

6.4.3. PacuyeT >xene3obeTOHHbIX 3MIEMEHTOB criegyeT Mnpou3BOoAWTb MO  MPOAOIPKUTENbHOMY W MO
HenpoAOMKUTENBHOMY PACKPbLITUIO HOPMarbHBLIX U HAKNOHHLIX TPELLWH.
LLIpUHY NpOOOIMKUTENBHOrO PackpbITUSA TPELLMH OnpeaensioT no dopmMyne

a,.=a,.,(6.4)

cre
a HenpoJoMKMTENbHOMO PaCKPbLITUA TPELLMH - NO dhopMyre

a, =4a + accm - acrcS ’ (65)

cre crel

rae 4, WMpUHA PacKpbITUST TPELMH OT MPOAOIDKUTENBHOIO AEWCTBUSI MOCTOSIHHBIX U BPEMEHHbIX
ONUTENbHBIX Harpysok;

d,..,- WMpUHA pacKpblTUS TPEeLMH OT HeMpoAOIDKATENIbHOTO OEWCTBMA MOCTOSIHHLIX WM BPEMEHHBIX
(AnMTenbHbIX U KpaTKOBPEMEHHbIX) Harpy3ok;

d,..- WMPUHA PackpbITUS TPewwH OT HEenpOAOIKUTENbHOrO AENCTBUA MOCTOSHHBIX W BPEMEHHBIX

ONUTENbHBIX HArpy3oK.

6.4.4. lLUnpnHy packpblTsi HOPMarbHbIX TPELIMH OMNpedensiloT Kak Npov3BedeHne CpeaHUX OTHOCUTENbHbIX
aedopmaumii apmaTypbl Ha yyacTke Mexay TpewuHamMy W AnvHbl 3Toro y4yacTtka. CpefHue OTHOCUTENbHbIE
aedopmaumm apmatypbl Mexay TpewmHamu onpefensalT ¢ ydeToMm paboTbl pacTaHyToro OeToHa Mexay
TpewmHamn. OTHOCMTENbHbIE AedopMauuu apmaTtypbl B TpeliMHe onpefensioT M3 YCMOBHO YMPYroro pacyeta
ene3obeToOHHOro aneMeHTa € TpeliMHaMu C WCMONb30BaHUEM MpPUBEAEHHOro Moayns Aedopmaumm cxaToro
6eToHa, YCTAHOBMNEHHOIO C YYETOM BMUSIHUS Heynpyrux aedopmaumii 6eToHa CKaTon 30Hbl, MU MO HENMHEWHON
JedopmaumoHHon mogenu. PacctodHve mexay TpelwmHamy onpeaensdlT U3 YCNoBWs, MO KOTOPOMY pasHOCTb
ycunuii B NpodoribHOM apMaType B CeYEeHUN C TPELLMHOM 1 Mexay TpeluHaMu AormkHa ObiTb BOCMPUHATA YCUNUAMU
cuenneHus apMaTypbl ¢ 6eTOHOM Ha AnNvHE 3TOro yyacTka.

LUnprHy packpbITUs HOpMaribHbIX TPELWWH crieqyeT onpefenatb C y4eTOM XapakTepa OeNCTBUS Harpysku
(noBTOPSAEMOCTH, ANUTENBHOCTY U T.MN.) U BUAa npoduns apMaTypbl.

6.4.5. NpegenbHO AOMYCTUMYIO LUMPUHY PacKpbITUS TPELLWH crieqyeT yCTaHaBnuBaTb NCXOOSA U3 SCTETUYECKUX
coobpaxeHun, Hanuuns TpeboBaHW K NPOHULAEMOCTUM KOHCTPYKLUIA, a Takke B 3aBUCUMOCTUM OT ANUTENbHOCTU
OEencTBUs Harpysku, Buaga apMaTypHOW CTarnm 1 ee CKNOHHOCTU K Pa3BUTUIO KOPPO3UM B TPELLMHE.

I'IpV| 9TOM npefesibHO OOoMyCTMMOE 3HadYeHue LMPUHbI PacKpbIiTUA TpewnH d cnenyet nNpuHMUMaThb He

cre,ult

bonee:

a) 13 ycrnoBusi COXpaHHOCTU apMaTypbl:

0,3 MM - NpY NPOAOIMKUTENBHOM PaCKPbITUN TPELLMH;

0,4 MM - Npy HENPOJOIPKUTENBHOM PACKPLITUM TPELLMH;

6) 13 yCnoBus orpaHnYeHnst NPOHULIAEMOCTU KOHCTPYKLIMI:

0,2 MM - NpY NPOAOIMKUTENBHOM PaCKPbITUM TPELLMH;

0,3 MM - NpY HENPOJOIMKUTENBHOM PACKPbLITUN TPELLMH.

[na maccuBHbIX MMOPOTEXHUYECKUX COOPYXEHUIN NpedenbHO AOMYCTMMblE 3HAYEHMS LUMPUHBI PaCKPbITUS
TPeLmMH ycTaHaBNMBalT MO COOTBETCTBYIOLUMM HOPMATMBHbIM JOKYMEHTaM B 3aBMCMMOCTW OT YCroBuMW paboThbl
KOHCTPYKUMIA 1 Apyrnx paktopos, HO He 6onee 0,5 mm.

6.5. Pacuet xene3obeToHHbIX 31eMeHTOB Mo AedopMauunsim

6.5.1. PacyeT ene3obeToHHLIX 31EMEHTOB MO AedopmMaLmsM NPOM3BOAAT U3 YCIOBUS, MO KOTOPOMY MPOrnodbI
UNn nepemMeLLieHnsa KOHCTPYKUMi f oT 4encTBUSA BHELUHEN Harpysku He JOIMKHbI NpeBblaTh npegenbHo A0NYCTUMBIX

3HaYeHuI NpornboB Unu nepemeLyeHuin f,,

S < S - (6.6)

6.5.2. MMpornbbl MM nepemeLleHns Kene3oBeTOHHbIX KOHCTPYKUMI onpedensioT no oblyM npaeuniam
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CTPOUTENbHON MEXaHWKNW B 3aBUCUMOCTWU OT W3rMOHbIX, CABWUIOBbIX M OCEBbLIX AeOPMALMOHHBIX (KECTKOCTHbIX)
XapaKTepUCTUK Kene3obeToHHOro afeMeHTa B Ce4EeHMsIX No ero AnuHe (KpUBM3HbI, YINoB caBura 1 1.4.).

6.5.3. B Tex cnyvasx, korga nporudbl xene3obeTOHHbIX 3MEMEHTOB B OCHOBHOM 3aBUCAT OT M3rMOHbIX
aedopmaumii, 3Ha4eHUs1 MPOrMdoB ONPeAEnstoT MO XECTKOCTAM UMK NO KPUBU3HAM SF1EMEHTOB.

KecTkoCTb paccmaTpvMBaeMoro cedeHus xenes3obeTOHHOro aneMeHTa onpefensioT no obwMM npasunam
CONPOTUBMEHUA MaTepuarnos: Ans cevyeHns 6e3 TpeLunH - Kak AN YCNOBHO YMNpyroro CrnfoLwHOro anemMeHTa, a Ans
cevyeHuss ¢ TpeluHaMu - KaK Ansi YyCIOBHO YNpYyroro aneMeHTa ¢ TpelmHamMmu (MpYHUMas NMHENHY0 3aBUCMMOCTb
Mexay HanpspkeHusmu u gedopmauusamu). BnusHue Heynpyrux gedopmauuin 6eToHa yunmTbiBalOT C MOMOLLbIO
npveBedeHHoro Moayns gedopmaunii 6etoHa, a BnusHWE paboTbl pacTaHyToro 6eToHa mexay TpelwmHamu - ¢
NOMOLLbIO NpUBEAEHHOrO Moaynsa gedopmauumn apmaTypbl.

KpvBu3Hy xene3o0eTOHHOro 3rneMeHTa ONpefensioT Kak 4YacTHOe OT AeneHus uarvbarollero MOMeHTa Ha
XKECTKOCTb >Xene30b6eTOHHOro ceyeHunst npu nsrube.

PacueT gedopmaunin xene3obeToHHbIX KOHCTPYKLMA C y4eTOM TpeLuMH NPOU3BOAAT B TeX cryyasx, korga
pacueTHas npoBepka Ha obpa3oBaHMe TpeLnH MoKasbiBaeT, YTO TpellmHbl obpasyiTcs. B npoTuBHOM crniyyae
Npou3BoaAT pacyeT aechopmMaunii kak ons xene3obeToHHOro aneMeHTa 6e3 TpeLUyH.

KpvBusHy 1 npogornbHble gedopmauummn Xenes3obeToOHHOro 3fieMeHTa Takke OonpedensitoT Mo HeNMHENHOW
AedopMaLMOHHON MOAENU UCXOAS U3 YpaBHEHWW PaBHOBECUS BHELUHWUX W BHYTPEHHWUX YCUMWN, OEWCTBYIOLWIMX B
HOpMarbHOM CeYeHUU 3NeMEHTA, MTMNoTe3bl NIOCKUX CEYEHWUI, AnarpaMm COCTOSHUSA BeTOHa 1 apMaTypbl U CpeaHuX
Aedopmaunin apmaTtypbl Mexay TpelmHamu.

6.5.4. PacueT pedopmaumin xene3obeToHHbLIX 3NIEMEHTOB CrnefyeT MPOM3BOAUTb C YYETOM ANUTENBHOCTU
OEeNCTBUS Harpys3oK, yCTaHaBNMBaeMbIX COOTBETCTBYOLUMMN HOPMATUBHBIMU JOKYMEHTaMW.

KpvBU3HY anemMeHTOB Npv AENCTBUM NOCTOSHHBIX U ANUTENbHBIX HArpy30K cneayeT onpeaenstb no chopmMyne

1 1
—=—,(6.7)
ron

a KPpUBU3HY MNMpU 0ENCTBMMN NOCTOSIHHbIX, ANUTENbHbIX U KpaTKOBPEMEHHbIX Harpy3ok - rno d)opmyne

1 1 1 1
—=—+———,(6.8)
rn n n
1 ~
rAe — - KpVMBM3HA 3nemMeHTa OT MPOAODKUTENbHOMO OEeMCTBUA MOCTOSHHLIX UM BPEMEHHbBIX ANUTENbHbIX
7
1
Harpysok;
1 ~
— - KPVBM3Ha 3MeMeHTa OT HEenpOOOKUTENbLHOrO AEWNCTBUS MOCTOSHHLIX WM BPEMEHHbIX (ANUTEmbHbLIX U
7.
2
KpaTKOBPEMEHHbIX) Harpy3ok;
1
— - KpWMBM3HA afeMeHTa OT HEeMpPOAOSIKUTENBHOrO AEWCTBUS MOCTOSHHBIX W BPEMEHHBIX ANUTENbHbLIX
h
Harpysok.

6.5.5. MpenensHo gonycTumble Nporubsl f,, ONpeaensitoT No COOTBETCTBYIOLWMM HOPMATUBHLIM AOKYMEHTaM

(CHwuIM 2.01.07). lMNMpn QENCTBMM MNOCTOSIHHLIX M BPEMEHHbIX OJNIMTENbHbLIX M KPaTKOBPEMEHHbIX Harpy3ok nporunt
)ene306eTOHHbIX 3MIEMEHTOB BO BCEX Cryyasix He AorkeH npesbiwatb 1/150 nponeTta u 1/75 Bbineta KoHcomnu.

7. KOHCTPYKTVBHBLIE TPEBEOBAHNA

7.1. O6Lue nonoxeHuns

7.1.1. Ona obecneyeHuss 6€30MacHOCTM U 3JKCMyaTaUMOHHOW MPUrogHOCTM GETOHHBLIX U Kene3obeTOHHbIX
KOHCTPYKUMA MOMMMO TpeboBaHMIM K pacyeTy crnegyeT Takke BbIMOMHATb KOHCTPYKTUBHble TpeboBaHust K
reoMeTpUYeCKUM pasmepam 1 apMUMPOBaHUIO.

KoHCTpyKkTUBHBIE TpEOOBaHUSA yCTaHABMNMBAIOT AN TEX CNy4YaeB, Koraa:

pacyeToM He NpPeacTaBnsieTCs BO3MOXHbIM JOCTAaTOMHO TOYHO U OMNPEAEneHHO MOJIHOCTbI0 rapaHTMpOoBaTb
COMPOTMBIEHNE KOHCTPYKLMMN BHELLHUM Harpy3kam 1 BO3AENCTBUSIM;

KOHCTPYKTMBHbIE TpeboBaHMsA OMpedensiioT rPaHUYHblE YCNOBUsSl, B Mpedenax KoTopbiX MOryT ObiTb
NCMNOMb30BaHbl MPUHATbIE PACYETHBIE NMOMOXEHUS;

KOHCTPYKTMBHblE TpeboBaHusA o06ecneyvmBaloT BbINOSIHEHWE TEXHOMOMUMW  U3rOTOBMEHUS OGETOHHbIX W
Xene3obeTOHHbIX KOHCTPYKUMNA.
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7.2. TpeboBaHVsi K reOMETPUYECKNM pa3mepam

eomeTpryeckme pasmepbl BETOHHbLIX W XKene306eTOHHbIX KOHCTPYKLUA OOMKHbI OblTb HE MeHee BENWYuH,
obecneynBaoLLnX:

- BO3MOXHOCTb pasMelleHMsi apmaTtypbl, €e aHKepOBKM M COBMECTHOW paboTbl ¢ OETOHOM C y4yeToMm
TpeboBaHun 7.3.3 - 7.3.11;

- orpaHuyeHue rmbKoCTU CXKaTbIX ANIEMEHTOB;

- TpebyeMble nokasatenn kavecta 6eToHa B koHCTPykuun (TOCT 4.250).

7.3. TpeboBaHWs K apMUPOBaHMUIO

3awuTHbIN cnon 6eToHa

7.3.1. 3aWwmTHBIN cnor beToHa gormKkeH obecneynBaThb:

- COBMECTHY0 paboTy apmatypbl ¢ 6eTOHOM;

- aHKepOBKY apMaTypbl B 6€TOHE 1 BO3MOXHOCTb YCTPOMNCTBA CTLIKOB apMaTypPHbIX 3MEMEHTOB;

- COXPaHHOCTb apmaTtypbl OT BO3LEWCTBUIA OKpyXalLen cpedbl (B TOM YMCMe MPW Hannynu arpeccuBHbIX
BO34ENCTBUN);

- OFHECTOMKOCTb U OFHECOXPAHHOCTb KOHCTPYKLMNA.

7.3.2. TonwwmHy 3awmutHoro crnosi 6eTtoHa criegyeT NpuHMMaTh ucxogs M3 TpeboBaHun 7.3.1 ¢ y4eTom ponmu
apmatypbl B KOHCTPYKUMAX (paboyvas unm KOHCTPYKTUBHAS), TUNa KOHCTPYKUMIA (KOFTOHHbI, MAWTbI, 6ankv, anemMeHTb
yHAaMEHTOB, CTEHbI U T.M.), AMameTpa 1 Buga apmatypsbl.

TonwmHy 3awwmTHOro cnosi 6eToHa Ang apMmatypbl NPUHUMAIOT HE MeHee AnameTpa apmaTtypbl U1 He MeHee 10
MM.

MuHuMmanbHoe pacCTodHNE MexXay CTePXXHAMU apMaTypbl

7.3.3. PacctodgHune Mexgy CTepXHsAMU apmaTtypbl criegyeT MpuHMMatb He  MeHee BeNuYMHbI,
obecneynBaroLLen:

- COBMECTHY0 paboTy apmatypbl ¢ 6eToOHOM;

- BO3MOXHOCTb aHKEpPOBKU U CTbIKOBaAHUSA apMaTypbl;

- BO3MOXHOCTb Ka4eCTBEHHOro 6€TOHMPOBAHNSA KOHCTPYKLIMK.

7.3.4. MyHMManbHoe paccTosiHMe MexXxay CTepPXHAMW apMaTypbl B CBETY crieayeT NpuHMmaTb B 3aBUCMMOCTHU
OT AnameTpa apmatypbl, pa3Mepa KpymnHOro 3anonHutenst 6eToHa, pacrnonoXeHusi apmaTypbl B 3MeMEHTe Mo
OTHOLLEHMIO K HanpasneHunio 6eToHnpoBaHus, cnocoba yknagaku u ynnotHeHus 6eToHa.

PaccTosiHue mexgy cTtepXHamMu apmaTtypbl crieqyeT nNpuHUMaTbh He MeHee AuameTpa apMmaTtypbl U He MeHee
25 Mm.

Mpn CTECHEHHBbIX YCNOBMSAX OOMyCKaeTCcs pacnonaraTb CTEPXHW apMaTypbl rpynnamu-nyykamu (6e3 3asopa
Mexay cTepxHamu). [py 3TOM paccTosiHMe B CBETYy Mexay nyvkamu cnegyet npuHMMaTb He MeHee NpuBedeHHOro
AnameTpa yCNoBHOrO CTEPXKHS, NnoLaab KOTOPOro paBHa NnoLaan ceveHus nyyka apmartypbl.

MpogonbHasa apmatypa

7.3.5. OTHOCUTENBHOE CcoOAdep)XaHWe pacYETHOW MNPOAOSIbHOM apMaTypbl B KEeNe3obeTOHHOM 3JfneMeHTe
(oTHOWweHVe nnowaan cedyeHus apmaTypbl K paboyer nnowagu MonepevyHoro cedeHus arneMmeHTa) cnegyet
NPUHUMATb HE MEHee BEeNMYMHbI, MNpPU  KOTOPOW SMEMEHT MOXHO paccMaTpuBaTb W pPacCUUTbIBAThb Kak
Xene3o6eTOoHHbIN.

MuvHumanbHoe oTHOCUTENbHOE cofepxaHne pabodeln NpPoAonbHOW apMaTypbl B Kene3obeToOHHOM aneMeHTe
onpeaensioT B 3aBMCMMOCTM OT Xapaktepa paboTbl apmaTyphbl (CxaTasi, pacTsHyTasi), xapaktepa paboTbl anemeHTa
(n3rmbaemblin, BHELEHTPEHHO CXaTblll, BHELIEHTPEHHO PaCTAHYTLIN) U MOKOCTU BHELIEHTPEHHO CXAaTOro 3fieMeHTa,
HO He MeHee 0,1%. [ns MacCuBHbIX TMOPOTEXHUYECKUX COOPYXEHUN MeHbLUMEe 3HAYeHUs OTHOCUTENbHOro
cofepxaHusa apMaTypbl YCTaHaBMMBAKOTCA NO cneumanbHbiM HOPMaTUBHBIM JOKYMEHTaM.

7.3.6. PaccTosiHne mexay CTepXXHAMU NpoAOornbHOM paboyen apmartypbl cnefyeT npuHMMaTh C yY4eToM Tuna
Xene3o006eTOHHOro anemMeHTa (KONMOHHbI, 6anku, NnuTbl, CTEHbI), LWWPWHBLI N BbICOTbI CEYEHUsI 3reMeHTa 1 He bonee
BENMUmMHbI, obecneunBatoen addpekTuBHOEe BoOBMeYeHne B paboTy ©OeToHa, paBHOMEPHOe pacnpepeneHne
HanpsXXeHun 1 gechopmaunii NO LUIMPUHE CEYEHMS ANEMEHTA, a TakKe OrpaHvyeHue LUMPUHBbI PacKpbITUS TPELUnH
Mexay CTEpXHAMMU apMaTypsbl. [pu 3TOM paccTosiHMe Mexay CTEPXHAMW NpodonbHOW paboyer apmartypbl cnegyet
npuvHUMaTb He Gonee OBYKPATHOWM BLICOThI CEYEHUs1 anemeHTa u He Gonee 400 MM, a B NMHENHbLIX BHELLEHTPEHHO
CcXKaTbIX 3remMeHTax B HanpaBneHuu nnockoctun uarmba - He Gonee 500 mm. [And mMacCuBHLIX MMOPOTEXHNYECKUX
COOpYXXeHUI BornblLUne 3HAaYEHUS PacCTOSHUA MEXAY CTEPXHAMU yCTaHaBNMBAKOTCS MO cneumanbHbiM HOPMaTUBHBIM
OOKYMEHTaM.

MonepeyHoe apmypoBaHue

7.3.7. B xene306eTOHHbIX 3reMeHTax, B KOTOPbIX NOMepeyHasi cuna no pacyeTy He MOXET OblTb BOCNpUHATA
TONbkO OETOHOM, criegyeT yCTaHaBMnMBaTh MOMNEpPeYHy apMaTypy C LaroMm He Gornee BennuuHbl, 06ecneynBaroLLen
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BKIIOYeHWe B paboTy nonepeyHon apmaTypbl Npyu 06pasoBaHMU U PasBUTUU HAKIMOHHBLIX TpewwmH. [pyu atom war
nonepeyHon apmatypbl cnegyeTt npuHMMaTb He Gonee NonoBuHbI paboyer BbICOTbI CEHYEHUS aneMeHTa U He Gonee
300 mm.

7.3.8. B xene3obeTOHHbIX 3MEMEeHTax, coAepXallMx pacyeTHYI CXaTyr NPOAOMNbHYH apmatypy, cregyet
yCTaHaBnMBaTb MOMEPEeYHyl0 apmaTtypy C LWarom He 06onee BenuuuHbl, obecneunBalollen 3akpenneHve oT
BbINy4YMBaHMSA NPOAOSIbHOM CxaTon apMaTypbl. [1pn 3TOM wWar nonepevyHon apMatypbl crieqyeTt npMHMMaTh He Bonee
NSTHaALUaTu AMamMeTpoB CXaTow NpoaoNbHOM apmaTtypbl U He 6onee 500 MM, a KOHCTPYKLUMS NOMepeYHor apMaTypbl
JormkHa obecneynBaTb OTCYTCTBUE BbIMyYMBaHNS NPOLOSbHON apMaTypbl B IO6OM HanpaBneHuu.

AHKepoBKa 1 COeAUHEHMUS apMaTypbl

7.3.9. B kene3o0eTOHHbIX KOHCTPYKUMSIX [OfmkHa OblTb MpedycMoTpeHa aHKepoBKa apmartypbl,
obecrneuyunBarollasi BOCNPUATME pacHETHbIX YCUMNWA B apMaType B paccMaTpvBaeMOM CeyYeHuW. [fMHYy aHKepoBKu
onpefensioT U3 ycroBus, NO KOTOPOMY ycunue, OeWCTBYloLee B apMaType, AOMMKHO ObiTb BOCMPUHATO cunamu
cuenmneHns apmaTtypbl ¢ 6eTOHOM, AEWCTBYIOWMMMW MO AMNVMHE aHKePOBKW, M CUMINaMu COMPOTUBIIEHUS aHKEPYIOLIMX
YCTPOWCTB B 3aBUMCMMOCTU OT AuameTtpa M npodwuns apMaTypbl, NMPOYHOCTM GeToHa Ha pacTsxeHue, TOMWUHbI
3awmTHOro cnosi 6etoHa, BMAA aHKEPYOLUX YCTPOUCTB (3arnb CTepXxHs, npuBapka MOMepeyvHblX CTepXHew),
NonepeyHoro apMmMpoBaHNsa B 30HE aHKEPOBKW, XapakTepa ycunusa B apMaType (CkvMarowwee unun pactarmsaiollee) u
HanpsKeHHOro CoCTosiHNS 6eToHa Ha ANNHE aHKEPOBKM.

7.3.10. AHKepOBKy nonepeyvHon apmaTtypbl criedyeT OCyLecTBAsTb MyTeM ee 3armba M oxeBaTa NPOAOSIbHOM
apmartypbl U1 NpuBapkor K npodonbHon apmatype. Mpu 3ToM AvameTp NpoAosfbHON apmaTypbl JOMMKeH ObITb He
MeHee NOMoBMHbI AnaMeTpa NonepeyHon apmarypsi.

7.3.11. CoegvHeHve apmaTtypbl BHaxmnecTky (6e3 cBapkM) [AOMKHO ObiTb OCYLLECTBIIEHO Ha AOJINHY,
obecneymnBaioLylo nepefady pacyeTHbIX YCUNWUA OT OAHOrO CTbIKYyEMOro CTEpPXHS K Apyromy. OnuHy HaxmecTku
onpenensloT No 6a3oBow ANMHE aHKEPOBKM C AOMNOMHUTENbHBLIM Y4ETOM OTHOCUTESNIBbHOIO KOMMYECTBa CThIKYEMbIX B
OOHOM MeCTe CTEPXHEN, MOonepeyvyHon apmaTtypbl B 30HE CTblka BHaXxXMeCTKy, PacCTOAHUSA MeXAy CTbiIKyeMbiMU
CTEPXHSAMU N MEXAY CTbIKOBbIMW COEAMHEHUSIMM.

7.3.12. CBapHble coegvHeHuUsl apMaTypbl CrnegyeT BbIMOMHATE MO COOTBETCTBYIOLMM HOPMAaTUBHbBIM
pokymeHnTam (FOCT 14098, TOCT 10922).

7.4. 3awmTa KOHCTPYKLMI OT HEGNAronpmMaTHOroO BrIMSIHNS BO3OENCTBUN Cpeapl

7.4.1. B Tex cnyyasix, korga Tpebyemasi [ONMroBEYHOCTb KOHCTPYKUUNA, paboTawlmx B YCNOBUSAX
HebnaronpuaTHOro BO3OEWCTBMSA cpedbl (arpeccuBHble BO3OEWCTBUS), HE MOXeT ObiTb obecneyeHa KOPPO3VOHHON
CTOMKOCTbIO CaMOW KOHCTPYKUUW, [OMKHa OblTb npedycMoTpeHa [AOMNOofHWUTeNbHaa 3aluta MnoBepxXHOCTen
KOHCTPYKUMK, BbiNnonHsemas no ykasaHusam CHwull 2.03.11 (ob6paboTka NOBEPXHOCTHOro crnos 6eTtoHa CTOMKUMW K
arpeccMBHbIM BO3AEWCTBMAM MaTtepuanamv, HaHeCeHMe Ha MOBEPXHOCTU KOHCTPYKUMM CTOMKUX K arpecCuBHbLIM
BO30ENCTBUAM MOKPbLITUA 1 T.M.).

8. TPEBOBAHWA K U3rOTOBJTEHWIO, BOSBEOEHWIO U SKCIITYATALIAN
BETOHHbIX N XXENE3OBETOHHbIX KOHCTPYKLIN

8.1. beToH

8.1.1. lNopbop coctaBa OGETOHHOMW CMECUM MPOU3BOAST C LENbK MONYyYEHUS B KOHCTPYKUMAX OETOoHa,
OTBEYALLEr0 TEXHNYECKMM NOKa3aTensM, yCTaHOBINEHHbIM B pasferne 5 n NpuHATBIM B MPOEKTE.

3a ocHoBy npu nogbope coctaBa GeToHa criegyeT NpUHUMATL onpeaensowmiA Anst JaHHOro Buaa 6eTtoHa m
HasHayeHnss KOHCTPYKUMU nokasatenb 6eToHa. MNpu 3TOM AOMKHbLI BbITb obecneyeHbl U Opyrne yCcTaHOBMEHHbIE
NPOEKTOM nokasaTtenu kadectsa 6eToHa.

MpoektupoBaHve u nopbop cocTaBa GETOHHOW cmecu no TpebyemMom npoyHOcTM OeToHa cneayet
npon3BoauTb, PYKOBOACTBYSACb COOTBETCTBYHOLUMMWU HOpMaTtuBHbIMU gokymeHTamu (TOCT 27006, TOCT 26633 n
Ap.).

Mpn nopbope coctaBa GETOHHOW CMecuM LOMKHblI ObiTb obecneuveHbl Tpebyemble nokasaTtenu kadecTBa
(yooboyknaapiBaeMOCTb, COXPAHAEMOCTb, HEpACcCNanBaeMoCTb, BO3AYXOCOAEPKaHNE U Apyrne nokasarenu).

CeonctBa nogobpaHHoi G6eTOHHON CMeCU AOMKHbl COOTBETCTBOBATb TEXHOIOMMM MPOU3BOACTBA OGETOHHBIX
paboT, BKNOYaOLLEN CPOKM U YCrOBUSA TBepAeHUs BeToHa, Cnocobbl, peXuMbl NPUOTOBMEHUS U TPAHCNOPTUPOBAaHNUS
©eTOHHOM cmMecu 1 gpyrme ocobeHHocTn TexHonornveckoro npouecca (FTOCT 7473, TOCT 10181).

Mogbop coctaBa GeTOHHOW cMecu criegyeT MPOM3BOAUTbL Ha OCHOBE XapakTEPUCTUK MaTepuarnos,
UCcnonb3yembiX Ansi ee MPUrOTOBMEHUS, BKMOYAKOLWMX BSXKYLIME, 3anonHUTenu, Bogy M 3ddekTnBHble [o6aBKu
(mogndukaTopsl) (FTOCT 30515, TOCT 23732, TOCT 8267, TOCT 8736, TOCT 24211).

Mpun nogbope coctaBa GETOHHOW CMecH cnegyeT NPUMEHATb MaTepuanbl C y4eTOM MX 3KONOrMYeCcKon YNCTOThI
(orpaHnyeHne No cogepXXaHu pagrMoHYKNMAOOB, PagoHa, TOKCUYHOCTUY U T.1.).

PacyeT OCHOBHbIX napameTpoB cocTaBa OETOHHOM CMecuM NpPOoM3BOAAT C MOMOLLLI 3aBUCMMOCTEN,
YCTaHOBMEHHbIX 3KCNEePUMEHTarbHO.

Mop6op coctaBa hnbpobeToHa cnengyeT NPOn3BOANTL COrMacHO NPMBEOEHHbBIM Bbille TpeboBaHUAM C y4ETOM
BMZa U CBONCTB apmupyoLmx uobp.

8.1.2. Mpwu npurotoBneHnn GETOHHOM cMecu OormkHa ObiTb obecneyeHa HeobxoaMmas TOMHOCTb OO3UPOBKU
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BXOOALLMX B ODETOHHYHO CMEeCb MaTepmarnoB U NocnegoBaTenbHOCTb KX 3arpyxenus (CHulM 3.03.01).

MepemelwmnBaHne 6GeTOHHOW CMmecu crnegyeT BbINOMNHATL Tak, 4TOObl obecneunTb paBHOMEpPHOe
pacnpefeneHve KOMMOHEHTOB MO BceMy o0b6beMy cMecu. [poaormkuMTenbHOCTb MNepeMelIMBaHus NPUHUMAT B
COOTBETCTBMU C WHCTPYKUMSMWU NPEeanpuUATUA - U3roToBUTENEN OETOHOCMECUTENbHbLIX YCTAHOBOK (3aBOAOB) MIU
yCTaHaBMNMBaloT OMbITHLIM NyTEM.

8.1.3. TpaHcnopTupoBaHMe OETOHHOM CMeCcu creayeT OCYLIeCTBNATbL crnocobamm U cpeacTBamu,
obecrneynBalOWMMN  COXPaAHHOCTb €€ CBOWCTB M MUCKMYaloWUMKN ee paccrioeHne, a Takke 3arpss3HeHve
NMOCTOPOHHUMU MaTepuanamu. [lonyckaeTcsi BOCCTAHOBIEHME OTAENbHbIX NMokasaTtenen kadectBa OETOHHOW cMmecu
Ha MecCTe YyKnagku 3a cyeT BBEAEHUS XMMWUYECKMX A0BaBOK UNU MCMOMb30BaHUSA TEXHOMOrMYeckux MpuemoB npwu
ycnosuu obecneveHnst Bcex apyrnx Tpebyembix nokasaTenemn kayecTaa.

8.1.4. Yxnagky wn ynnoTHeHWe OeToHa cregyeT BbINOMHATL TakMM 00pa3oMm, 4YTOObl MOXHO ObINo
rapaHTMpoBaTb B KOHCTPYKUMSX OOCTaTOYHYK OOHOPOAHOCTb M MAOTHOCTb OEeTOoHa, OTBevarwmx TpeboBaHUsIM,
NpeaycMOTPEHHbIM 4115 paccMaTpmMBaeMon CTpouTenbHom KoHCTpykumm (CHull 3.03.01).

MpumeHsiemMble cnocobbl M pexumbl  opMoBaHUSA OOMKHbI obecneunBaTb 3adaHHYH MMAOTHOCTb W
OLJHOPOAHOCTb M YCTaHaBMMBAKTCS C Y4ETOM Nokasarternen kadectsa 6€TOHHON CMeCH, BUa KOHCTPYKUUN U U3aenns
N KOHKPETHbIX UHXEHEPHO-TE0NOrMYECKMX U NMPOU3BOLCTBEHHbIX YCITOBUNA.

Mopspok 6eToHMpoOBaHUA crneayeT ycTaHaBnuBaTb, NpeaycMaTpuBas pacnofnoXxeHue WBoB 6eTOHMPOBaHUS ¢
y4eTOM TEXHONMOrmn BO3BELAEHUS COOPYXEHUS W €ro KOHCTPYKTUBHbIX ocobeHHocTewn. [Mpu atoM gomkHa ObiTb
obecneyeHa HeobxoaMmas NPOYHOCTb KOHTaKTa NoBEPXHOCTEN GeToHa B LWBe GETOHMPOBAHMS, a Takke NPOYHOCTb
KOHCTPYKLMM C Y4ETOM HanM4uns LUBOB OETOHMPOBAHMUS.

Mpu yknagke GETOHHOW CMeCU NPU MOHMXKEHHBLIX MONOXUTENbHLIX W OTpUUaTENbHbIX MU MOBbILEHHbIX
NoNOXUTenNbHbIX TemnepaTtypax AOMkHbl ObITb NPeaycMOTPeHbl crneuuanbHble meponpusatus, obecneuvsaroLine
Tpebyemoe KayecTBO HeToHa.

8.1.5. TeepaeHne OGeToHa criegyeT obecneuvBatb 6€3 NPUMEHEHWUST UNU C MPUMEHEHUEM YCKOPSHLLMX
TEXHOMNOrMYeCckuX BO3AEWCTBUA (C MOMOLLBIO TEMNMOBMAaXHOCTHON 06paboTkn Npu HOPMAaNbHOM WX NOBbLILLIEHHOM
OaBneHun).

B GeToHe B npouecce TBepaeHus criefyeT NoadepXuMBaTb pPacHETHbIN TeMMNepaTypPHO-BIAXHOCTHBIA PEXUM.
Mpn HeoOXoouMOCTM ANsi CO34aHUSA YCMNOBUIA, obecneumBaloMX HapacTaHWe MNpPOYHOCTU BeToHa U CHUXKeHue
yCadou4HbIX ABMEHWW, crieqyeT NPUMEHATb crneuvanbHble 3aliMTHble MeponpuaTus. B TexHonormdeckom npouecce
Tennosow o6paboTkn M3genuii AOMKHbI BbITb MPUHSATHI MEPbI MO CHKEHWIO TeMnepaTypHbIX Nepenagos 1 B3auMHbIX
nepemeLLeHnn Mmexay onanybo4Hon (opmor n 6ETOHOM.

B MaccMBHBIX MOHOMUTHBIX KOHCTPYKLMSX crieqyeT npegycMaTpuBaTe MEPONPUSATUS MO YMEHbLLEHNIO BIIUSHUSA
TemnepaTypHO-BNaXXHOCTHbLIX MOMNeEN Hanps>keHWW, CBA3aHHbLIX C 3K30TepMuen npu TBepaeHun 6eToHa, Ha paboTy
KOHCTPYKLNIA.

8.2. ApmaTtypa

8.2.1. ApmaTtypa, uvcnonb3yemasi AN apMUPOBAHWUS KOHCTPYKUWA, LOIDKHA COOTBETCTBOBATb MNPOEKTY W
TpeboBaHMAM COOTBETCTBYIOLUMX CTaHOapToB. ApmaTtypa [OfmKHa WMeTb MapKMpoBKY W COOTBETCTBYHOLLUE
cepTnduKaThbl, yA0CTOBEPSIOLLME €€ KaYeCTBO.

YcnoBusi XpaHeHusi apmaTtypbl U ee MNepeBO3KM [AOMMKHblI UCKMYaTb MEXaHWYeCKMe MOBPEXOEHUS UIu
nnactnyeckue gecopmauuu, yxyglwatwuee cuenneHne ¢ 6eTOHOM 3arpsi3HeHne, KOPPO3MOHHbBIE MOPAXKEHMS.

8.2.2. YcTtaHOBKY Bsi3aHOW apmatypbl B onanybouHble ¢opMbl cnefyeT Mpou3BOAUTb B COOTBETCTBUWM C
npoektom. pun aToM gomxkHa ObiTb NpeaycMOTpeHa HagexHas (OUKcauus MOMOXEeHWss apMaTypHbIX CTEPXHEen C
MOMOLLbIO CreumnanbHbiX MeponpuaTui, obecneymnBaoLLias HEBO3MOXHOCTb CMELLEHUS apMaTypbl B npolecce ee
YCTaHOBKU N OETOHMPOBAHUST KOHCTPYKLNN.

OTKMNOHEHNs1 OT MPOEKTHOrO MOMOXEHUs apMaTypbl NpU ee YyCTaHOBKE He AOMKHbI NpeBblwaTh A0MYCTUMBIX
3Ha4eHui, ycTaHoBneHHbIx CHul 3.03.01.

8.2.3. CaapHble apmaTtypHble u3genus (CeTku, Kapkacbl) cnegyet W3rotaBnmMBatb C  MOMOLLbIO
KOHTaKTHO-TOYEYHOM CBapkM WU MHbIMKU crnocobamu, obecneunBarowymy Tpebyemyro MPOYHOCTb CBApPHOrO
COEAVMHEHUS N He O0MyCKaloLWMMU CHWXKEHUS NMPOYHOCTM coeamHseMblX apMaTypHbix anemeHtoB (FTOCT 14098,
FOCT 10922).

YCTaHOBKY CBapHbIX apMaTypHbIX u3genuin B onanyboyHble hopMbl crieyeT Npon3BoanTb B COOTBETCTBUM C
npoektom. lMpn 3ToM pomkHa OblITb NpefycMOTpeHa HagexHast duKkcauusi NONoXeHUs apMaTypHbIX U3denuin ¢
MOMOLLbIO CcreumanbHbIX MeponpuaTui, obecnevmBalomx HEBO3MOXHOCTb CMELLEHUS apMaTypHbIX M3genuii B
npouecce yCTaHOBKM U BETOHNPOBaHMS.

OTKNOHEHNs1 OT NPOEKTHOrO MOMOXEHUs1 apMaTypHbIX M3OENui Mpu UX YCTaHOBKE He OOMKHbI MpeBbillaTb
JOMNyCTUMbIX 3Ha4YeHur, yctaHoBrneHHbIx CHul 3.03.01.

8.2.4. 3arnb apmaTtypHblX CTEpXHeW crnegyeTr OCyLWeCTBNATb C MNOMOLLbI CheuuanbHbIX OMnpaBoK,
obecneunBatoLmx HeobxoanMble 3HaYeHUs paguyca KpUBU3HBDI.

8.2.5. CBapHble CTblkM apMaTypbl BbIMOJHAKT C MOMOLLbID KOHTAKTHOW, AYroBOW WMAM BaHHOW CBapKu.
MpumeHsieMbIi cnocob cBapku JormkeH obecneynmBaTb HEOOXOAMMYK MPOYHOCTL CBAPHOIO COEAMHEHWs, a Takke
NPOYHOCTb M AeOpPMaTUBHOCTb NPUMbIKAIOLLMX K CBAPHOMY COEAUHEHUIO YH4aCTKOB apMaTypHbIX CTEPXHEN.

8.2.6. MexaHun4deckne coeguHeHus (CTblkM) apMaTypbl cCrieQyeT BbINOMHATL C MOMOLLbI OMNPECCOBAHHLIX W
pe3bb0oBbIX MydT. [IPOYHOCTb MEXAaHUYECKOrO COEAMHEHUS PACTSIHYTOW apmaTtypbl OOMKHA OblTb Takow e, 4YTo u
CTbIKYEMbIX CTEPXKHEN.
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8.2.7. Tpwn HaTsKeHMM apmaTtypbl Ha ynopbl WNW 3aTBepAeBLIMA OETOH [OMKHbl OblTb obGecneveHbl
YCTaHOBMEHHbIE B NPOEKTE KOHTPONMpyeMble 3Ha4YeHUs NpeaBapuTEnbHOrO HanpsbkeHWst B npeaenax gomnyckaeMblxX
3HaYeHU OTKIMOHEHWIN, YCTAHOBINEHHBIX HOPMATUBHBIMU JOKYMEHTAMU UMK crneuuaneHbiMyM TpeboBaHMAMMN.

Mpn oTnycke HaTskeHUss apmaTypbl crnegyet obecneuvBaTh NNaBHYK nNepefady nNpefBapuUTENbHOMO
HanpsXXeHns Ha 6eToH.

8.3. Onany6ka

8.3.1. Onany6bka (onanyboyHble ¢OpPMbI) OOIMKHA BbIMNOMHATE CreAylLne OCHOBHbIE (DYHKUMU: nNpuaatb
GEeTOHy npOeKTHy opMy KOHCTpyKUMM, obecrneunTb Tpebyemblil BuO BHELLUHEW MOBEPXHOCTM OeToHa,
noaaepXxuBaTb KOHCTPYKUMIO, MOKa OHa He HabepeT pacnanyboyHylo NPOYHOCTb W, NMPU HEOBXOAUMOCTH, CMYXUTb
yrMOPOM MpU HATSXKEHUU apMaTypbl.

Mpy M3roTOBNEHNM KOHCTPYKLUUIA NMPUMEHSOT UHBEHTAPHYI0 M CneumarnbHyo, NepecTaBHylo U NepeaBukHYo
onany6ky (TOCT 23478, TOCT 25781).

Onanybky u ee kpenneHus crnegyeT MPOEKTUPOBATb WM U3roTaBnmMBaTb Takum obpasom, 4ToBbl OHW MOrnn
BOCNPUHATL Harpysku, BO3HUKaloWMe B npouecce npousBoactBa paboT, MO3BOMASANM KOHCTPYKUMSIM CBOGOOHO
aedopmmnpoBaTtbcsa U obecneumBanu cobnogeHne JONYCKOB B Npeaenax, yCTaHOBMNEHHbIX AMst AaHHOW KOHCTPYKLMM
UNN COOPYXKEHNSI.

Onanybka 1 KpenneHus OOSMKHbI COOTBETCTBOBATb MPUHATLIM criocobaM yknagky v ynnoTHeHus 6eToHHoW
CMecH, yCrnoBuaAM NpegHanpsbkeHus, TBepaeHus 6eToHa 1 TennoBor 06paboTku.

CoemHylo onanybky crniegyeT MpoekTMpoBaTb M M3roTaBnuBaTb Takum obpasom, 4Tobbl Gbina obecneyeHa
pacnanybka KOHCTpyKLun 6e3 noBpexaeHus 6eToHa.

Pacnanybky KOHCTpYKUUI cnegyeT Npon3BoanTb nocre Habopa 6eToHOM pacnanybo4yHON NPOYHOCTM.

HecbemHyto onanybKy cnegyet NPOEKTUPOBAThL Kak COCTABHYH YacCTb KOHCTPYKLUMN.

8.4. BeTOHHbIE 1 Xene306eTOHHbIE KOHCTPYKLINM

8.4.1. N3roToBneHne GETOHHbIX W Xene3oOEeTOHHbIX KOHCTPYKUMI BKMYaeT onanyboyHble, apmaTtypHble U
0©eToHHble paboTbl, MPOBOANMbIE B COOTBETCTBMM C yKasaHuaMM nogpasgenos 8.1, 8.2 1 8.3.

[OTOBbIE KOHCTPYKLMM AOSMKHBI OTBEYaTb TpeboBaHUAM npoekTa u HopmaTuBHbiX gokymeHtoB (TOCT 13015.0,
FOCT 4.250). OTKNOHEHUSI TreoMeTpuyeckux pasMepoB [OIDKHbI YKNaablBaTbCA B npegenax [JonyCcKoB,
YCTaHOBMEHHbIX ANt JAHHOW KOHCTPYKLIMK.

8.4.2. B GeTOHHbIX M Xene3obeTOHHbIX KOHCTPYKUMAX K Havany ux akcnnyaTauum daktudeckas npovyHOCTb
©eToHa fomkHa ObITb HE HUXKe Tpebyemon NPpoYHOCTN 6EeTOHA, YCTAHOBIIEHHOW B NPOEKTE.

B cOOpHbIX BETOHHBIX U XeNe306eTOHHbIX KOHCTPYKLMSAX JOIMKHA OblTh 06ecneyeHa yCTaHOBMEHHas NPOEKTOM
OTMyCKHas MpoYHOCTb ©OeToHa (MpoYHOCTb ©OeToHa npu  OTNpPaBKke KOHCTPYKUMM noTpebutento), a Aans
npeaHanpsXeHHbIX KOHCTPYKUWUA - YCTaHOBMEHHAas MPOEKTOM nepefaTtoyHasl MpovHOCTb (MpoyvHoCcTe 6eToHa npwu
OTMYyCKe HaTshKeHUst apMaTypbl).

B MOHOMWUTHBIX KOHCTPYKUMSX [OMmkHa ObiTb obecneyeHa pacnanyboyHass npovHOCTb OeToHa B
YCTaHOBMEHHOM MPOEKTOM BO3pacTe (Mpu CHATUM HecyLuen onanyoku).

8.4.3. MNogbemM KOHCTPYKUMI crnefyeT OCYLEeCTBMATb C MOMOLLBK CheumanbHbIX YCTPOMCTB (MOHTaXKHbIX
neTenb n Opyrmx NpucnocobneHuin), NpeaycMoTpeHHbIX NpoekToMm. Mpu aToM omkHbl BbiTb 06ecneyeHbl ycnoBsus
noabema, WCKMoYawLlue paspylleHMe, MOTep YCTOMYMBOCTW, OMPOKUAbIBAHME, packauyMBaHWE W BpalleHune
KOHCTPYKLMW.

8.4.4. Ycnosus TpPaHCMNOPTUPOBKK, CKMagUPOBaHUA U XPaHEHUSA KOHCTPYKUMA OOIMKHbI OTBeYaTb yKasaHusM,
npvBeAeHHbIM B npoekTe. Mpn atom gomkHa 6biTb 06ecneyeHa COXPaHHOCTb KOHCTPYKLMKU, NOBepXHOCTeN 6eToHa,
BbIMYCKOB apMaTypbl 1 MOHTaXHbIX NeTerNb OT NOBPEXAEHWN.

8.4.5. Bo3BefeHne 3aaHUM U COOPYXKEHUI U3 COOPHBIX 3NIEMEHTOB criegyeT Npou3BOAUTL B COOTBETCTBUM C
npoekToMm npoussoAcTBa paboT, B KOTOPOM [AOMXHbl ObITb NPedyCMOTPEeHbl MOCNefoBaTeNbHOCTb YCTaHOBKM
KOHCTPYKUMIN WM Meponpuatus, obecneumBaiowme Tpebyemylo TOYHOCTb YCTAHOBKW, MNPOCTPaAHCTBEHHYIO
HEM3MEHSIEMOCTb KOHCTPYKLUIA B MPOLECCe MX YKPYMHUTENbHOW COOPKM U YCTAHOBKM B MPOEKTHOE MOMOXEHUEe,
YCTOMYMBOCTb KOHCTPYKUMA U YacTelh 34aHWsl MU COOPYXXEHMsI B MnpoLecce Bo3BeAeHusi, GesonacHble ycrnoBus
TpyAa.

Mpn BO3BeAeHuUM 34aHMM U COOPYXEHUM U3 MOHONUTHOro 6GeToHa cregyeT npegycmaTpuBaThb
nocrneaoBaTenbHOCTL OETOHMPOBAHUSA KOHCTPYKUWMIA, CHATUA W NepecTaHoBKM onanybku, obecneuvsaroline
NPOYHOCTb, TPELLMHOCTOMKOCTL W >KECTKOCTb KOHCTPYKUMA B mnpouecce Bo3BedeHusi. Kpome atoro, cnegyet
npegycmatpusaTb MeponpuaTus (KOHCTPYKTUBHbIE U TexXHomormyeckue, a npm HeobXoguMoOCTW - BbINOSHEHWE
pacueTa), orpaHuymBaioLLme obpa3oBaHNe U Pa3BUTME TEXHOMOMMUYECKUX TPELLMH.

OTKNOHEHNs1 KOHCTPYKLUMW OT MPOEKTHOrO MOJIOKEHUSI HE [OMXKHbl MpEBbIWATb AOMNYCTUMbIX 3HAYeHUNn,
YCTaHOBIEHHbBIX 451 COOTBETCTBYHOLLUX KOHCTPYKLMIA (KONMOHH, 6anok, nnuT) 3gaHnin n coopyxenuin (CHull 3.03.01).

8.4.6. KoHCTpykuuMmu cnepyeT copepxatTb Takum o6pasoM, 4YTOOblI OHM BbINOMHANM CBOE HasHayeHue,
npeoycMOTpeHHOe B MpOeKTe, 3a BEeCb YCTAHOBMNEHHbIA CPOK CryxObl 3gaHua unu coopyxeHus. Heobxogmmo
cobrnogate pexnm aKcnnyataunm 6eTOHHbIX U Xene306eTOHHbIX KOHCTPYKLUIA 3A4aHUA N COOPY>XEHWUIA, UCKIOYaOLLUIA
CHWXKEHME WX Hecyllenh CcnocobHOCTM, 3IKCMyaTaluMOHHOW MNPUrogHOCTM U OONTOBEYHOCTU BCREACTBUE TPYObIX
HapyLeHMn HOPMUPYeMbIX YCMOBWUIA 3KcnnyaTauun (neperpyska KOHCTPYKUMWA, HecobniogeHne CpokoB NpoBeAeHUs
nnaHoBO-NpeaynpeavTenbHbIX  PEMOHTOB, MOBbILWEHWE arpeccMBHOCTM cpedbl M T1.n.). Ecnn B npouecce
aKcnnyaTaumm obHapy>XeHbl MOBPEXAEHUSI KOHCTPYKLMM, KOTOPbIE€ MOFYT BbI3BaTb CHMXEHME ee 0e30macHOCTU u
NpensaTcTBOBaTb €€ HOpMarnbHOMY (DYHKLUMOHWPOBAHUIO, criedyeT BbIMONHUTL MEpPOnpUsiTUS, NPeayCMOTPEHHbIE B
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pasgene 9.

8.5. KoHTponb kavecTtBa

8.5.1. KoHTponb KayecTBa KOHCTPYKUMIN OOIMKEH YyCTaHaBnMBaTb COOTBETCTBME TEXHWYECKUX MokasaTtenewn
KOHCTPYKUMIA (reOMEeTpUYeckMx pas3mepoB, MPOYHOCTHbIX MoKa3aTenen OeToHa W apmaTypbl, MPOYHOCTW,
TPELLMHOCTOMKOCTU U AeddOPMaTUBHOCTU KOHCTPYKLMW) NPU UX N3rOTOBNEHUN, BO3BEAEHUM U SKCNnyaTaumm, a Takke
napameTpoB TEXHOMOMMYECKNX pPexnMoB MNPOM3BOACTBA MNOKa3aTensM, YKasaHHbIM B MPOEKTe, HOPMaTUBHbIX
AOKyMEHTax 1 B TexHonorundeckon gokymentaummn (CHull 12-01, FTOCT 4.250).

Crnocobbl  KOHTpONst  kayecTBa  (nNpaBuna  KOHTPOMs, MeToAbl  UCMbITAHWW)  perrnamMeHTUpyTCs
COOTBETCTBYIOLMMN CTaHOapTamMn n TexHnyeckumm ycnosmsmm (CHulM 3.03.01, TOCT 13015.1, TOCT 8829, TOCT
17625, TOCT 22904, TOCT 23858).

8.5.2. Ins obGecneyeHus TpeboBaHMN, NpeObABNSEMbIX K OETOHHBIM U XENne300eTOHHBbIM KOHCTPYKLMSM,
crnefyeT Npou3BOAUTb KOHTPOSb KavyecTBa NpoayKuuW, BKIOYAOLWMA B ceba BXOAHON, ONepaumoHHbIA, NPUEMOYHBIN
N 3KCMyaTaunoHHbIA KOHTPOrb.

8.5.3. KoHTponb npo4yHoCTM ©OeToHa crnedyeT NPOM3BOAMTbL, Kak MpaBwuio, Mo pesynbTaTtaM WCNbITaHus
cneumanbHO M3rOTOBMEHHBIX UMM OTOOPaHHBLIX U3 KOHCTPYKLUM KOHTPOnbHbIX o6pasuos (FTOCT 10180, FTOCT 28570).

[Ona MOHOMUTHBLIX KOHCTPYKLUWWA, KPOME TOro, KOHTPOSib MPOYHOCTM OeToHa cnegyet NpoOuM3BOAUTL MO
pesynbTataM WCMbITAHUN KOHTPOSbHbIX OBpPasLoB, W3roTaBMMBaEeMbIX Ha MecCTe Yyknagku OeTOHHOW cmecu wu
XPaHALWUXCA B YCIOBUAX, MOEHTUYHBIX TBEPAEHMIO GETOHA B KOHCTPYKLUUK, UK HepaspyLuatowmmm metogamu (FTOCT
18105, TOCT 22690, TOCT 17624).

KoHTponb npo4HOCTM criedyeT MpOM3BOAMTb CTaTUCTMYECKMM MEeTOAOM C  y4eToM  hakTudeckon
HeOAHOPOAHOCTN MPOYHOCTN BeToHa, XapakTepu3yemon BenuunHon koadduumeHTa Bapuaumm npoyHoctTn 6eToHa
Ha NpeanpuATMKM - NponssoauTene 6eToHa UnNu Ha CTPOUTENBHOW NMoLWaake, a Takke Npu HepaspyLlalLWwmux MeToaax
KOHTpOMNs NPOYHOCTU BETOHA B KOHCTPYKLIMSIX.

[onyckaeTcss NpMMEHsATb HEeCTaTUCTMYECKUE METOAbl KOHTPONSA MO pe3ynbTataM MUCNbITAaHWA KOHTPOMbHBIX
obpasuoB Mpu orpaHNYeHHOM oBbeMe KOHTPONMPYeMbIX KOHCTPYKLMW, Ha HayanbHOM 3Tane UX KOHTPOns, npu
OOMONHUTENBHOM BbIGOPOYHOM KOHTpONE Ha Mnolwlagke BO3BEeOEHWS MOHOMUTHbIX KOHCTPYKUWMWA, a Takke npu
KOHTpOne HepaspyLiawLwmmMmm metogamu. [Npu atom knacc 6eToHa ycTaHaBnMBaroT € y4eTOM ykaszaHun 9.3.4.

8.5.4. KoHTponb MOPO30CTOMKOCTW, BOLOHEMPOHML@AEMOCTM W MNNOTHOCTM OeToHa crnegyeT NpPOW3BOAMWTD,
pykoBoacTBysick TpebosaHmamum FOCT 10060.0, TOCT 12730.5, TOCT 12730.1, TOCT 12730.0, FOCT 27005.

8.5.5. KoHTponb nokasatenen KadecTBa apmaTtypbl (BXOQHOM KOHTPONb) cregyetr nNpou3BoauTbL B
COOTBETCTBUM C TpeboBaHMsSIMM CTaHOaApTOB Ha apMaTypy W HOPM OQOPMIIEHUST aKTOB OLEHKM KayecTBa
ene3o0eTOoHHbIX U3Oemnui.

KoHTponb kayecTBa cBapo4HbIX paboT npomdsoadat cornacHo CHulM 3.03.01, FTOCT 10922, TOCT 23858.

8.5.6. OueHKy npuUrogHOCTU KOHCTPYKUMA MO MPOYHOCTW, TPELMHOCTOMKOCTM U AedopMaTUBHOCTU
(3KkcnnyaTaumoHHOW NpUrogHoOCTW) cnegyeT npon3BoanTb No ykaszaHuam FOCT 8829 nytem npoGHOro HarpyxeHus
KOHCTPYKUMM KOHTPOMbHOM Harpyskoh Wnu nyTeM BbIOOPOYHOr0 WUCMbITAHUS Harpy>XeHMem [0 paspyLleHus
OTAEeNbHbIX COOPHbIX U3AEnURn, B3ATbIX U3 NapTUU OAHOTUMHBLIX KOHCTPYKUMA. OueHKY NPUrOAHOCTU KOHCTPYKLMM
MOXHO TaKXe NpoM3BOAUTbL Ha OCHOBE pe3ynbTaToOB KOHTPOMS KOMMEeKca eAMHUYHbIX nokasaTenen (4ns cOopHbIx u
MOHOMUTHBIX KOHCTPYKLUI), XapakTepusyrLmx NpoYHOCTb GeToHa, TOMWMHY 3alUMTHOrO CIosi, reoMeTpuydeckne
pasmMepbl CEYEHUM U KOHCTPYKUWI, PacrofioXeHWe apmaTypbl M NPOYHOCTb CBApHbIX COEAWHEHUN, OnameTp U
MeXaHM4YecKkMe CBOMCTBA apMaTypbl, OCHOBHbIE pa3Mepbl apMaTypHbIX U3OENUA U BEMUYMHY HATSXXEHUS apMaTypsl,
nonyyaembix B npouecce BXOAHOro, ONnepaLyuoHHOro U NpUeMOYHOro KOHTPONS.

8.5.7. lNpremKy BETOHHbIX M XKene300eTOHHbIX KOHCTPYKLUUIA MOCne WX BO3BEAEHMS creayeT OCYLUEeCTBRATb
nyTeMm yCTaHOBMEHUS COOTBETCTBUS BbIMNOMHEHHOW KOHCTPYKUMKU npoekTy (CHull 3.03.01).

9. TPEBOBAHWA K BOCCTAHOBJIEHNIO N YCUNEHNIO
XENE3OBETOHHbIX KOHCTPYKLUWMA

9.1. O6wwue nonoxeHus

BoccTaHoBneHne u ycuneHue xene3obeToHHbIX KOHCTPYKLUUIA cnedyeT Npou3BOAUTbL Ha OCHOBE pe3ynbTaToB
UX HaTypHoOro obcrefoBaHusi, MOBEPOYHOIO pacyeTa, pacyeTa U KOHCTPYMPOBAHUS YCUITMBAEMbIX KOHCTPYKLIMA.

9.2. HatypHble 06cnefoBaHust KOHCTPYKLWIA

lMyTem HaTypHbIX obcrnegoBaHWW B 3aBMCMMOCTM OT 3adayn AOMKHbl OblTb YCTAHOBMEHbI: COCTOSIHWE
KOHCTPYKLMK, reomMeTpuyeckue pasmepbl KOHCTPYKLUA, apMUpOBaHME KOHCTPYKLUIA, NMPOYHOCTb BeToHa, BUA 1 Knacc
apmMaTypbl 1 €e COCTOSIHWE, MPOrndbl KOHCTPYKLUWA, LUMPUHA PACKPbITUS TPELUUH, UX AfMHA U pacrorioXeHue,
pa3mMepbl U xapakTep AedEKTOB U NOBPEXAEHWUIA, HArpy3Ku, ctaTudeckast CXeMa KOHCTPYKLUA.

9.3. NoBepoyHble pac4eTbl KOHCTPYKLMI

9.3.1. TlloBepoyHble pacyeTbl CYLLECTBYIOLUMX KOHCTPYKUMA cnedyet npou3BOAUTb MpU  U3MEHEHUU
OEVCTBYIOLLMX HA HUX Harpy3ok, YCMOBWI 3SKCMnyaTauuMuM U OOBEMHO-MMaHUPOBOYHBIX pPELUEeHWUA, a Takke npu
0BHapyXeHUn cepbesHbIX Ae(MEKTOB 1 NOBPEXOEHUN B KOHCTPYKLUSIX.

Ha ocHOoBe nNOBEpOYHbIX pacyeToOB YCTaAHABNUBAKOT MNPUrOAHOCTb  KOHCTPYKUMW K aKchnyaTauuw,
HeobX0AMMOCTb UX YCUMEHUS U CHUXKEHUS 3KCMyaTaLMOHHOW Harpy3ku Uinn NOMHy HENPUrogHOCTb KOHCTPYKLIMIA.

9.3.2. loBepoyHble pacyeTbl HEOBXOAMMO NPOM3BOAWTL Ha OCHOBE MPOEKTHbIX MaTepuanoB, AaHHbIX MO
N3roTOBIEHNIO U BO3BEAEHUIO KOHCTPYKLUUIA, @ Takke pe3ynbTaToB HaTypHbIX 0b6cneaoBaHn.
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PacuyeTHble cxembl Npy NpoBeAEHUU MOBEPOYHbIX pacyeToB criedyeT MPUHUMATb C YY4EeTOM YCTaHOBIEHHbIX
aKTU4ECKNX reoMeTpU4ecknx pasmepoB, PakTM4eckoro CoeanHeHNst U B3anMOAENCTBUS KOHCTPYKLUUA 1N SNEeMEHTOB
KOHCTPYKLIMI, BbISIBIIEHHbIX OTKITOHEHUI MPU MOHTaXe.

9.3.3. TloBepouHble pacyeTbl criegyeT nNpPOM3BOAMTL MO Hecyuwewn cnocobHocTn, pedopmMauusm wu
TpeLLmMHOCTOMKOCTU. [lonyckaeTca He NPpou3BOAUTEL MOBEPOYHbIE pacyeThbl MO SKCNnyaTauMOHHOW NPUrogHOCTU, ecrimn
nepemMeLLeHns 1 LWNpMHa PacKpbITUS TPELLUMH B CYLLECTBYIOLUMX KOHCTPYKUMSX NPU MaKCMMarbHbIX hakTUYeCcKuX
Harpy3kax He NMpeBOCXOAAT AOMYCTUMbIX 3HAYEHWUW, @ YCUIMUSA B CEYEHUSIX SMEMEHTOB OT BO3MOXHbIX HArpy3ok He
NPEeBbILLAKT 3HAYEHUA YCUNUIA OT (baKTUYECKN OENCTBYHOLLMX HArpy3oK.

9.3.4. PacyeTHble 3HayeHMs XapakTepucTuk 6GeToHa npuHMMaloT B 3aBUCUMOCTW OT knacca 6eToHa,
yKa3aHHOro B NMpoekTe, UK YCrOBHOrO knacca 6etoHa, onpeaensiemMoro ¢ noMOLLblo NepeBoAHbIX KO3a(ULNEHTOB,
obecneunBaloLLMX SKBMBANEHTHYO MPOYHOCTb MO (PaAKTMYECKOW CcpedHel MpOovYHOCTM GeToHa, MOMy4YeHHOW Mo
ucnelTaHMAM 6ETOHa HepaspyLlalLWUMN METOAAMUN UMK MO UCMbITAHUSAM OTOOPaHHbBIX N3 KOHCTPYKLMM 00pasLoB.

9.3.5. PacueTHble 3HauyeHWs xapakTepuCTUK apmaTtypbl NPUHMMAaKOT B 3aBMCMMOCTU OT Kracca apmartypbl,
yKa3aHHOro B MpOeKTe, WMM YCMOBHOMO Kracca apmatypbl, OnpeaensiemMoro C MNOMOLLbI  NepeBOAHbIX
KO3 PULIMEHTOB, 0BECNEUNBAIOLLMX SKBMBANEHTHYIO MPOYHOCTb MO (PaKTUYECKMM 3HAYEHUSM CPedHEeN MPOYHOCTU
apmaTypbl, NOMYyYEeHHON N0 AAHHBIM UCTbITaHWI 06pa3LoB apmaTypbl, 0TOOpaHHbIX N3 06CregyemMbIX KOHCTPYKLMIA.

Mpn OTCYTCTBUM MPOEKTHbIX AAHHbIX U HEBO3MOXHOCTM oTbopa ob6pasLoB AonyckaeTcs Knacc apMaTypbl
ycTaHaBnMBaTb NO BuAy nNpodunsa apmaTtypbl, a pacyeTHble COnpoTUBMAEeHUA npuHumatb Ha 20% Hwxe
COOTBETCTBYHOLUNX 3HAYEHUA AENACTBYIOLLMX HOPMATUBHbIX JOKYMEHTOB, OTBEYAIOLLMX AaHHOMY Kraccy.

9.3.6. Npn NnpoBeAeHUN NOBEPOYHBLIX PACYETOB OOJPKHBI ObITh YUYTEHbI AE(EKTLI U NOBPEXAEHUSA KOHCTPYKLIMK,
BbISIBIIEHHbIE B NPoLlecce HaTypHbIX 06CNef0BaHUN: CHUXEHNE MPOYHOCTU, MECTHbIE MOBPEXAEHUS UNKN paspyLLUEeHns
6eToHa; 0OpbIB apmaTypbl, KOppO3usi apMaTypbl, HapyLleHWe aHKepoBKM W CUENneHus apmatypbl ¢ 6eTOHOM;
onacHoe obpa3oBaHUE M pPacKpbITUE TPELLUH; KOHCTPYKTUBHbBIE OTKIOHEHMSI OT MPOEKTa B OTAENbHbIX 3NeMeHTax
KOHCTPYKLMM U NX COEAMNHEHUSAX.

9.3.7. KoHCTpyKumuK, He yaoBneTBopstowme TpeboBaHNAM NOBEPOYHbIX PacvYETOB NO HECYLLEN CMNOCOOHOCTM 1
JKCnnyaTauMoHHOW MPUrOAHOCTW, MoanexaTt ycuneHuto nubo And HUMX OOmKHa ObiTb CHMXKEHa aKcnryaTauuoHHas
Harpy3ka.

[na KOHCTPYKUWA, He YOOBNETBOPSAKLWMX TpeboBaHWSM MOBEPOYHLIX PaCYeTOB MO 3SKCMyaTauMOHHOM
NPUrogHoCTn, JonyckaeTca He npeaycMmaTpuBaTh YCUneHus nubo CHMWXKEHUS Harpysku, ecnu daktuyeckne npormobl
npeBbILaloT AOMNYCTUMbIE 3HAYEHUs, HO HEe NPENATCTBYIOT HOPMAanbHOW 3KCMnyaTauun, a Takke ecnun gaktuieckoe
pacKpbITME TPELUMH NPEBbILIAET JOMYCTUMbIE 3HAYEHUS, HO HE CO34aeT ONacHOCTU Pa3pyLUEHUS.

9.4. YcuneHue xene3obeTOHHbIX KOHCTPYKLUIA

9.4.1. YcnneHue xene3obeToHHbIX KOHCTPYKLMI OCYLLECTBNSAT C MOMOLLbIO CTarnbHbIX 3NieMeHToB, 6eToHa n
xene3obeToHa, apMaTypbl U NONMMEPHbBIX MaTepuarnos.

9.4.2. Tlpn ycuneHun xXenes3obEeTOHHbIX KOHCTPYKUUA CreayeT YyuYuTbiBaTb HECYLUyl CMNOCOBOHOCTb Kak
3MIEMEHTOB YCUNEHMS, TaK U YCUITMBAEMOW KOHCTPYKUMU. [1ns 3TOro AOmkHbl ObiTe 06ecneyveHbl BKIoYEHE B paboTy
3NIEMEHTOB YCWUMEHUs U COBMEeCTHas ux paboTa C yCMnMBaeMOW KOHCTpykuuen. Ona cunbHO noBpeXOeHHbIX
KOHCTPYKLIMI HECYLLYIO CMOCOBHOCTb YCUNMBAEMOWN KOHCTPYKLMKN HE YYUTBLIBAIOT.

Mpu 3agenke TpeLlMH C LUMPUMHOWM packpbiTMs Gonee JonycTMMOM W Apyrux gedektoB OeToHa cneayet
obecneunTb paBHOMPOYHOCTb YYaCTKOB KOHCTPYKLMIA, NOABEPrHYBLUMXCS BOCCTAHOBMEHUIO, C OCHOBHbLIM HETOHOM.

9.4.3. PacuyeTHble 3HayYeHUs XapakTepUCTUK MaTepuanoB YCUMEHUs MpUHUMAKT Mo  AeNCTBYHOLUM
HOPMaTUBHBLIM JOKYMEHTaM.

PacuyeTHble 3HayeHMs XapakTepUCTUK MaTepuarnoB YCUMMBAEMOW KOHCTPYKUMM MPUHMMAOT ucxogs wu3
NMPOEKTHbIX AAHHbIX C Y4eTOM pe3ynbTaToB 00CrefoBaHUS COrnacHoO npaBuiaM, MPUHATLIM NPU NOBEPOYHbIX
pacuyeTax.

9.4.4. PacyeT ycunuBaemom >xene3obeTOHHOM KOHCTPYKUMM criegyeT npov3BoauTb Mo obwmm npasuniam
pacuyeTa Xerne3obeTOHHbIX KOHCTPYKUMA C YYETOM HanpsKeHHO-4eOPMUMPOBAHHOIO COCTOSIHUS KOHCTPYKLUW,
MOMYYEHHOrO €0 OO YCUNEHMS.

Mpunoxexne A
CnpaBo4Hoe

HOPMATWBHBIE CCbITKA

CHuwuI1 2.01.07-85*. Harpy3ku u BO3OencTBus

CHwuI1 2.02.01-83*. OcHoBaHus 30aHNIA U COOPYXEHUN

CHwM 2.03.11-85. 3awuTa CTponUTENbHbIX KOHCTPYKLMIA OT KOPPO3un

CHwul 2.05.03-84*. MocTbl 1 Tpybbl

CHuI1 2.06.04-82*. Harpy3kn n BO3OENCTBUS Ha MMAPOTEXHUYECKME COOPYXEHUsI (BOMHOBbIE, NefoBble U OT
CyaoB)
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CHwuIT 2.06.06-85. MNMNoTUHBI 6ETOHHbIE U Xene306eTOoHHbIe

CHwulM 3.03.01-87. Hecywue n orpaxgatoime KOHCTPYKLMK

CHuwuI1 12-01-2004. OpraHnsauusa cTtpoutenbcTea

CHwl 21-01-97*. MNoxapHasi 6e30nacHOCTb 30aHUIN U COOPY>KEHUN

CHwuM 23-01-99*. CtpouTenbHas KnumaTtosnorns

CHwuI 23-02-2003. Tennosas 3alyuTa 3gaHumn

CHuwuI1 32-04-97. ToHHeNM xxene3Ho40pOXHbIE M aBTOOOPOXKHbIE

CHwuM 33-01-2003. MN'apoTtexHudeckmne coopyxeHnsi. OCHOBHbIE MOMOXEHUS

CHwull 11-7-81*. CTpoMTENbCTBO B CEMCMNYECKUX panoHax

CHul 11-23-81*. CTanbHble KOHCTPYKLUK

FOCT 4.212-80. CIIKT1. CtponTtenbctBo. beToHbl. HoMeHknaTypa nokasatenen

FOCT 4.250-79. CIIKM. CrpoutenbctBo. BeToHHble U Xene300eTOHHble W3AenUMs U KOHCTPYKLUUW.
HomeHknatypa nokasartenen

FOCT 5781-82. Cranb ropsiiekaTaHas And apMUMpOBaHUsST Kene300ETOHHbIX KOHCTPYKUWUA. TexHudeckne
ycrnosusi

FOCT 6727-80. [lpoBonoka W13 HWU3KOYIMEPOAMCTOM CTanuM XOMOAHOTAHYTas And  apMuMpoBaHUs
Xene306eTOHHbIX KOHCTPYKLUWIA. TexHu4eckue ycnosms

FOCT 7473-94. Cmecun 6eToHHble. TexHN4eckune ycrnoBms

FOCT 8267-93. LlebeHb m rpaBui 13 NNOTHbIX FOPHBIX MOPOA ANsi CTpOUTEmNbHbIX paboT. TexHudeckune
ycnoBsusi

FOCT 8736-93. Necok ansa cTponTenbHbIX paboT. TexHn4eckme ycnosusi

FOCT 8829-94. Vzpenunsa cTpoutenbHble Xene3obeToHHbIe N GETOHHbIE 3aBOACKOrO U3roTtoBreHus. Metoabl
UcnblTaHWs HarpyxeHvem. lNpaBrna oueHKU NPOYHOCTHU, KECTKOCTU U TPELLMHOCTONKOCTH

FOCT 10060.0-95. beToHbl. MeToabl onpeaeneHns Mopo30CTokocTi. OOLmre NonoxeHns

FOCT 10180-90. beToHbl. MeToabl ONpeaeneHnsa NPOYHOCTN MO KOHTPOSbHbLIM OGpa3suam

OCT 10181-2000. Cmecu 6eToHHble. MeToabl UCMbITAHWUIA

FOCT 10884-94. Ctanb apMaTypHasi TepMOMEXAHUYECKU YMPOYHEHHAs AN Xene300eTOHHbIX KOHCTPYKLUNA.
TexHn4eckme ycroBus

FOCT 10922-90. ApmaTypHble W 3aknagHble W3genust cBapHble, COEAWHEHWUS CBapHble apmatypbl U
3aKnagHbIX N3genun xene3obeToHHbIX KOHCTPYKUu. OBLUne TeXHNYecKne ycrnoBusi

FOCT 12730.0-78. BbetoHbl. Ob6wme TpeboBaHuA K MeTodam onpeaeneHus MrIoTHOCTM, MOPUCTOCTU U
BOLOHENMPOHNLIAEMOCTH

FOCT 12730.1-78. BeToHbl. MeToabl onpegeneHns nNnoTHOCTK

FOCT 12730.5-84. beToHbl. MeToabl onpegeneHns BOAOHENPOHULIAEMOCTH

FOCT 13015.0-83. KoHCTpyKumMn 1 u3gennsi 6eToHHbIE U xerne3obeToHHble cOopHble. ObLue TexHuveckne
TpeboBaHus

FOCT 13015.1-81. KoHCTpyKUUKN 1 n3genusa 6eToHHbIe 1 Xene3obeToHHble cbopHble. [Npremka

FOCT 14098-91. CoeanHeHMsa cBapHble apMaTypbl U 3aknagHbiX U3OEeNUin Xene3oB0eTOHHbIX KOHCTPYKUUNA.
Tunbl, KOHCTPYKLUSA U pa3Mepbl

FOCT 17624-87. BeToHbl. YNbTpa3BykoBON MeTOA onpeaeneHns npoyYHoCTH

FOCT 17625-83. KOHCTpyKUMM 1 M3Oenus xene3obeToHHble. PagnaumoHHbIi MeTo onpeaeneHnst TONMWUHbI
3almTHOro cnost 6eToHa, pa3smepoB U PacronoXeHns apMmaTypbl

FOCT 18105-86. beToHbI. [paBuna KOHTPOMS NPOYHOCTH

FOCT 20910-90. BeToHbLI XapocTonkue. TexHU4eckme ycrnosus

FOCT 22690-88. beToHbl. OnpegeneHne NPOYHOCTU MEXaHMYECKMIN MeTO4aMN HEPA3PYLLAOLLErO KOHTPONS

FOCT 22904-93. KoHCTpyKLMM Xene300eToHHble. MarHUTHbIA MeTOA onpeaeneHms TONWMHbI 3aLUTHOro Crnos
GeToHa 1 pacnonoXxeHus apmMaTypbl

FOCT 23478-79. Onanybka Ons BO3BEOEHUS] MOHOMMUTHBIX OETOHHBIX W KENe300EeTOHHbIX KOHCTPYKLWNA.
Knaccudpmkauusa n obme tTexHudeckme tpeboBaHms

FOCT 23732-79. Boga onst 6eTOHOB 1 pacTBOPOB. TeXHUYECKME YCNOBUS

FOCT 23858-79. CoeouHeHus cBapHble CTbIKOBbIE U TaBPOBble apMaTypbl Xene306eTOHHbIX KOHCTPYKLWNA.
YnbTpa3ByKoBblE METOAbI KOHTPOIS kavecTsa. [paBuna npnemku

FOCT 24211-91. [ob6aBkn anga 6etoHoB. O6wme TexHnyeckne TpedoBaHns

FOCT 25192-82. beToHbl. Knaccudmkaumsa n obime TexHmyeckne TpedoBaHns

FOCT 25214-82. beTOH cUIMKaTHBIN NNOTHBIN. TeXHU4YecKkme ycnosums

FOCT 25246-82. BeTOHbI XMMNYECKU CTONKME. TeXHNYecKne ycnosus

FOCT 25485-89. beToHbI svencTble. TeXHUYeckne ycnosus

FOCT 25781-83. ®opMbl cTanbHble ANs1 M3rOTOBMEHMS KeNne306eTOHHbIX 3aenuin. TeXHNn4eckme ycnoBms

FOCT 25820-2000. BeToHbI nerkue. TexHnyeckne ycrnosms

FOCT 26633-91. BeToHbI TAXenble N Menko3epHUCTbIe. TexXHNnYeckne ycnosus

FOCT 27005-86. BeToHbI nerkue n syencTole. NpaBuna KOHTPONSA cpeaHen NIoTHOCTU

FOCT 27006-86. beToHbl. [paBmna nogbopa cocTaBoB

FOCT 27751-88. HagexXHOCTb CTPOUTENbHBLIX KOHCTPYKLMI U OCHOBaHUIN. OCHOBHbIE MOMOXEHUS MO pacyeTy

FOCT 28570-90. beToHbl. MeToabl onpegeneH1s NpoYHOCTU Mo obpasuam, 0ToOpaHHBbIM U3 KOHCTPYKLNIA
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FOCT 30515-97. LilemeHTbl. ObLUME TEXHMYECKNE YCITOBUA
FOCT P 51263-99. Monuctnpon6etoH. TeXHUYeCKMe yCcnosusi
CTO ACHM 7-93. lNpokaT nepnoamMyeckoro npouns n3 apmaTypHon ctanu. TexHU4eckne ycroBus.

KoHcTpykumm OeTOHHBIE

KoHcTpykumum xejes0-—
OeTOHHEIE -

Koncrpykumm crajse-—
XeJjle300€TOHHEE —

KoHCcTpykUMM OMUCIEPCHO
apMupOBaHHEE (PUOPO—
OeTOHHBIE, APMOLIEMEHT—
HEIE) —

ApMatTypa pabouasa -
ApMaTypa KOHCTPYKTUB-
Hasa -

ApMmaTypa npengBapuTesibHO

HanpdaXxeHHada -—

AHKEpOBKa apMaTypH —

CTHIKM apMaTypPhL

BHAXJIECTKY -

Pabouas BEHICOTa

CcCedyeHnda -

BammMTHEIL CJIOM OeToHa

[lpemespHOE ycCcuIue -

Mpunoxexue b
CnpaBo4Hoe

TEPMWHbI N ONMPEQENEHNA

KOHCTPYKLMUM, BEHIIOJIHEHHEHE M3 OeToOHa 6es
apMaType MM C apMaTypo,
YCTaHaBIMBAEMOM IO KOHCTPYKTUBHEM
COOOpaxXeHMsaM M He yUMTHIBAEeMOM B pacuere,
pacuyeTHEHE YyCUJIMSA OT BCEX BO3IEMCTBUM B
OeTOHHBEIX KOHCTPYKLUMAX HOOJIKHBEI OBITH
BOCIIPUHATE OETOHOM.

KOHCTPYKLMM, BEHIIOJIHEHHEHE M3 OeTOHa C
pabouelt M KOHCTPYKTMBHOM apMaTypou
(apMMpOBaHHEIE OETOHHEIE KOHCTPYKLUM) ,
pacyeTHEHE YyCUIJIMSA OT BCEX BO3IEMCTBUM B
XKeJIe300eTOHHBIX KOHCTPYKUMAX HOJDKHEL OEITH
BOCHPMHATE OeTOHOM M pabouey apMaTypoil.
XeJjle300eTOHHBIE KOHCTPYKLMM, BKJIOYAKIME
OTJIMYHEIE OT APMATYPHOM CTaJjM CTajlbHBIE
BJIEMEHTEH, paboTapmyre COBMECTHO C
XeJIe300eTOHHEIMM BJIEMEHTAaMM .
XeJjle300eTOHHBIE KOHCTPYKLUMM, BKJIOYAKIME
OVCIEPCHO-PACIOJIOXEHHEE (OMOPH MK
MeJIKOSYEMCTEE CEeTKM M3 TOHKOM CTajJIbHOMU
IIPOBOJIOKU .

apMaTypa, yCTaHaBJIMBaeMas IO pacuUeTy.
apMaTypa, yCTaHaBJIMBaeMas 0es3 pacdueTa us3
KOHCTPYKTHUBHEIX COOOPaXeHMN.

apMaTypa, NOOJydalias HadaJlbHHE
(mpenBpapuTesibHEIE) HANPSXEHUS B IIpolLecce
MB3TOTOBJIEHNSA KOHCTPYKLMM OO HNPMIJIIOXEHMUSI
BHEUHMX HATrPy30K B CTaIMM SKCIJyaTaluu.
obecriedeHre BOCHPUATHUA aAPMATypPOM
OEeMCTBYIMX Ha Hee YCUJIUM IyTeM
3aBeleHMsa ee Ha ONpeleslIeHHYK n OJIMHY 3a
pacdYeTHOe CedeHMe MM yCTPOMCTBa Ha
KOHIIaX CIEeLMVAaJIbHEX AHKEpPOB.

COeIMHEHMEe apMaTypPHBIX CTEpPXHEeM [0 MX
onvHe ©Oe3 CBapKu NyTeM 3aBeleHusa KOHLA
OOHOT'O apPMATYPHOTO CTEPXHS OTHOCUTEJIBHO
KOHLAa HOpyIoro.

PacCTOAHME OT CXaTOoM I'PaHM DJIEMEeHTa OO
LLeHTpa TAXECTU PACTAHYTOM NPOIOJIbBHOM
apMaTypH.

TOJIIMHA CJIoa OeTOHa OT I'PaHM BJIEMEHTa OO
Oixanimelrl NOBEPXHOCTM apMaTypPHOI'O
CTEepPXHS.

HauboJipllee yCUJIMe, KOTOpOe MOXeT OBTb
BOCHPMHATO 3JIEMEHTOM, €TI0 CedYeHMEeM IIpU
IIPMHATEIX XapPaKTepPUCTUKAX MaTepuasioB.

MpunoxeHue B
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CnpaBo4Hoe

MPUMEPHbIV MEPEYEHL CBOOOB NPABUI,
PASPABATBIBAEMbIX B PASBUTWE CHwull 52-01-2003
"BETOHHbIE N >XXEJNIESOBETOHHbLIE KOHCTPYKLWN.

OCHOBHBbIE MOJIOXEHNA"

. BeToHHbIe 1 xene300eToHHbIE KOHCTPYKUMK 0e3 NpeaBapuUTEnbHOro HaNPsHKeHUs apMaTypbl.
. MpeaBapuTenbHO HaNpsHKEHHbIE Kene300eTOHHbIE KOHCTPYKLUU.
. COOpPHO-MOHONUTHBLIE KOHCTPYKLMN.
. AncnepcHo-apMmnpoBaHHbIE Xene300eTOHHbIE KOHCTPYKLNN.
. Ctanexene3obeToOHHbIE KOHCTPYKLMMN.
. CamoHanpsiXeHHble >kene3obeToHHbIE KOHCTPYKLMM.
. PekoHCcTpyKLmMsa, BOCCTAHOBMEHME U YCUNEHNE BETOHHbIX N Kene3obeTOHHbIX KOHCTPYKLNNA.
. BeToHHbIe 1 xene306eToHHbIE KOHCTPYKLUMK, NOABEPralLLnecsi BO3AENCTBMIO arpeCcCMBHBIX cpes.
. BeToHHbIe 1 xene306eToHHbIE KOHCTPYKLUMK, NOABEPralLLnecs: BO3AENCTBMIO NOXapa.
10. BeToHHble M Xene300eTOHHbIE KOHCTPYKUUKW, MNOABEpPratolmMecss TEXHOMOrMYECKMM W KIMMaTUYECKUM
TeMnepaTypHO-BIaXXHOCTHbIM BO3AENCTBUSAM.
11. BETOHHbIE 1 Xene300eTOHHbIE KOHCTPYKLIMM, NOABEPraloLLMecs BO3AENCTBUIO NOBTOPHbLIX U JUHAMUYECKMX
Harpysokx.
12. BeToHHble N Xene3o0eTOHHble KOHCTPYKUUM M3 GETOHOB Ha MNOPUCTBIX 3anoSHUTENSAX Y MOPUCTON
CTPYKTYpbI.
13. BeTOHHbIE 1 Xene306eTOHHbIE KOHCTPYKLMKN N3 MENKO3EPHUCTOro 6eToHa.
14. BeTOHHbIE 1 Xene306eTOHHbIE KOHCTPYKLMKN N3 BbICOKONPOYHOro 6eToHa (knacca Bbiwe B60).
15. XKene3o6eToHHbIe KapKacHble 30aHNS U COOPYXXEHNS.
16. BeToHHbIE 1 ene306eToHHbIE BeckapKacHbIE 34aHNs N COOPYXKEHUS.
17. MNpocTpaHCTBEHHbIE BETOHHbIE 1 XENe306eTOHHbIE KOHCTPYKLINW.

OCOoONOUALWN -
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