CUCTEMA HOPMATUBHbLIX OOKYMEHTOB B CTPOUTEJIbCTBE
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BETOHHbIE U XXENE3OBETOHHbLIE KOHCTPYKLUUU
OCHOBHBbIE NMOJIOXEHUA
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YTBEpXKAEHbI 1 BBEAEHLI B AENCTBUE

MNoctaHoBneHnem Nocctposa PP

ot 30 utoHs 2003 r. N 127

KoanpoBskakojrgb[lata BBeaeHus
1 mapTta 2004 roga

1. PaspaboTaHbl MocyaapCTBEHHbIM YHUTAPHbBIM NpeanpuaTnemM - HaydHo-uccnegoBaTenbCKMM, NMPOEKTHO-
KOHCTPYKTOPCKMM U TEXHOJSIOMMYECKUM MHCTUTYTOM GeToHa u xenesobetoHa "TYIT HUWMMKB" [NoccTpos
Poccun.

BHeceHbl YnpaBneHnem TexHopMmupoBaHus focctpost Poccuu.

2. YTBepxaeHbl M BBeAeHbl B AenctBue [locTtaHoBneHneM [ocygapcTBeHHoOro komuteta Poccuinckon
degepauum No CTPOUTENLCTBY U XUITULHO-KOMMYHanbHOMy komnnekcy oT 03.06.2003 r. N 127.

3. BzameH CHwul 2.03.01-84.

BBEAEHNE

Hactoawwmn HopmaTtuHbin aokymeHT (CHulM) cooepXuT OCHOBHbIE MONOXEHWs, onpeaenswowune obuime
TpeboBaHus K 6ETOHHbIM U Xene3o0eTOHHbIM KOHCTPYKLUMNAM, BKItoYast TpeboBaHusa K 6eToHy, apmaTtype,
pac4eTaMm, KOHCTPYMPOBAHWUIO, N3rOTOBMIEHMIO, BO3BEAEHUIO N IKCNyaTaumm KOHCTPYKLNNA.

[eTanbHble yKkazaHMA NO pacyeTaMm, KOHCTPYUMPOBAHWMIO, M3rOTOBMEHWIO M 3KCnnyatauum cogepxaT
COOTBETCTBYIOLLME HOpMaTUBHbIE AoKyMeHTbl (CHuI, cBoabl npaBun), paspabaTtbiBaemMble ANsi OTAENbHbIX
BUOOB XeNne300eTOHHbIX KOHCTPYKUMIA B pa3BuTtue gaHHoro CHull (Mpunoxenne B).

[o n3gaHma cooTBETCTBYHOLUMX CBOAOB npaswn v Apyrmux passmsatowmnx CHull gokymeHTOB gonyckaetcs
Ons pacyeTa W KOHCTPYMPOBAHUS OETOHHbIX W Kene306eTOHHbIX KOHCTPYKUMA  MCMONb30BaThb
OENCTBYIOLLME B HACTOsILLEE BPEMS HOPMATMBHbIE U peKOMeHAATeNbHbIE AOKYMEHTbI.

B paspaboTke HacTosero gokymeHTa npuHumanu ydactme: A.W. 3s8e3nos, A-p TEXH. HAyK - PYKOBOAUTENb
TeMbl; o-pa TexH. Hayk: A.C. 3anecos, T.A. Myxamegues, E.A. Y1CTAKOB - OTBETCTBEHHLIE UCMIOMHUTENN.

1. OBJIACTb NMPUMEHEHWNA

HacTtosuwmne Hopmbl M NpaBuna pacnpoCTPaHATCA Ha BCe TUMNbl OETOHHLIX U Kene3o0eTOHHbIX
KOHCTPYKLUMI, NPUMEHSAEMbIX B MPOMbILWIIEHHOM, PaXXOaHCKOM, TPAHCMOPTHOM, MAPOTEXHUYECKOM U
Apyrnx obnactsx CTpouTenbCTBa, N3roTaBNMBaeMbIX U3 BCeX BMAOB BeTOHa 1 apmaTypbl U NOABEpraemblx
nobbIM BUAAM BO3AENCTBUN.

2. HOPMATWBHbIE CCbIJTKA

B HacToawmx HopMax 1 nNpaBuiax UCMNonb30BaHbl CCbISTIKU HA HOPMATUBHbLIE AOKYMEHTbI, MPUBEAEHHbIE B
MpunoxeHun A.

3. TEPMWHbI N OMNMPEAENEHNA

B HacToAwmx Hopmax v npaBunax WCMonb30BaHbl TEPMUHbI W OMNpedeneHvs B COOTBETCTBUMM C
MpunoxeHuem b.

4. OBWWME TPEBOBAHUA K BETOHHbBLIM U XXENE3OBETOHHLIM KOHCTPYKUMAM



4.1. BeTOHHbIe 1 Xene300eTOHHbIE KOHCTPYKLMM BCEX TUMOB OOIDKHbI YOOBNETBOPATL TPebOBaHUSAM:

- No 6e3onacHoCTY;

- N0 3KCNIyaTaunoHHOW NPUroaHOCTY;

- MO [JONroBEYHOCTW, a TakkKe [OOMNONHUTENbHbIM TpeboBaHMAM, YyKa3aHHbIM B 3ajaHuMM  Ha
NPOEKTUpOBaHME.

4.2. ins yposneTBopeHus TpeboBaHnAM no 6e30nacHOCTM KOHCTPYKUMU AOMKHbI UMETb TakMe HavarnbHble
XapaKTepUCTUKK, YTOObI C Hagnexatlen CTeNeHb HaAEXHOCTM MPU Pa3NNYHbIX PacyYeTHbIX BO3OENCTBUSAX
B npouecce CTpouUTenbCTBa W 3KCNyaTauuuv 30aHUA U COOPYXKEHW Oblfiv UCKMNIOYEHbl paspyLlUueHus
noboro xapakrepa unu HapyLleHUst SKCryaTauMoHHOW NPUrogHOCTN, CBSAI3aHHbIE C MPUYMHEHMEM Bpeaa
XU3HW UNK 300POBLI0 rpaxaaH, MMYLLIECTBY M OKpYXXaloLLen cpefe.

4.3. Ans yooBneTBopeHnsi TpeboBaHNSIM N0 3KCNyaTauMOHHOM NPUrogHOCTU KOHCTPYKLMSA AOMMKHA UMETb
Taknme HayarnbHble XapakTepUCTUKK, 4YTOObl C Hagnexawen CTeneHbld HaAeXHOCTUM Mpu  pPasfnyHbIX
pac4eTHbIX BO3AENCTBMAX HE MPOMCXOaUNo obpa3oBaHne UNn Ype3MepHOe pacKpbiTUe TPELUUH, a Takke
He BO3HMKanM 4pesMepHble nepemMelleHus, konebaHua w apyrve noBpexaeHus, 3aTpygHsaoLmne
HOpMarnbHY0 3KchfyaTaumio (HapyweHne TpeboBaHU K BHELLHEMY BUAY KOHCTPYKUWUW, TEXHOMOrMYECKNX
TpeboBaHM MO HopmanbHOW paboTe 000pyaOBaHWA, MEXaHWU3MOB, KOHCTPYKTUBHbLIX TpeboBaHui no
COBMECTHOWN paboTe aNemMeHTOB 1 ApYyrMx TpeboBaHMIN, YCTAHOBMEHHbIX NPU MPOEKTUPOBAHUM).

B HeobGxoamMMbIx crnyvasx KOHCTPYKLUMM OOSMKHbI MMETb XapakTepucTuku, obecneumBatowmne tpeboBaHus
no Tennousonsaumm, 3Bykomsonsauumn, Guonornyeckon sawute u ap.

TpeboBaHNA MO OTCYTCTBUIO TPELUMH NPEeabABASIOT K Kene3o0eTOHHbIM KOHCTPYKUMUSAM, Y KOTOPbIX Npu
MOMHOCTLIO PAcCTAHYTOM CeYeHun [ormkHa ObiTb obecneyeHa HenpoHWUAeMOoCTb (Haxogawmxcs nog
AaBrneHneM >XUOKOCTWU UMM rasoB, MCMbITbIBAOWMX BO3AEWCTBME pagvaumm U T.Mn.), K YHWKanbHbIM
KOHCTPYKLUMAM, K KOTOPbIM NPeabsBNSAOT MOBbIWEHHble TpeboBaHMA MO AOMrOBEYHOCTM, a Takke K
KOHCTPYKLMAM, SKCnnyaTupyemMbiM Npy BO3AENCTBUN CUIbHO arpecCuBHON cpeabl.

B ocTanbHbIX Xene3obeToHHbIX KOHCTPYKUMSX oOpa3oBaHne TpeLwuH AoNyCcKaeTcs N K HAM NPeabsaBnsioT
TpeboBaHWs NO OrpaHNUYEHUIO LLIMPUHbBI PACKPbITUS TPELLMH.

4.4. Ans ynoBneTBopeHnst TpeboBaHWsIM LONTOBEYHOCTU KOHCTPYKUMSI AOSMKHA UMETb TakMe HadarbHble
XapakTepUCTUKKN, 4YTOObl B TeYEHMEe YCTaHOBIEHHOro ANMTENbHOMO BPEMEHW OHa yaoBneTsopsina Obl
TpeboBaHMsM No 6e30MacHOCTM M AKCMyaTaLMOHHOW NPUrogHOCTUN C YY4ETOM BIIUSIHUS Ha reoMeTpuyecKkmne
XapaKTEPUCTUKN KOHCTPYKUMMA M MeXaHUYecKue XapakTEPUCTUKM MaTepuarioB pasfnyHbIX pacveTHbIX
BO34ENCTBUA (ONUTENbHOE AEWCTBUE Harpysku, HebnaronpusiTHble KnumaTuy4eckue, TeXHOMorndeckue,
TemnepaTypHble W BII@XHOCTHble BO3AEWCTBUSA, MNOMEPEMEHHOEe 3aMOopaXuBaHWe W OTTamBaHue,
arpeccvBHble BO34ENCTBMA U Op.).

4.5. besonacHocTb, 3KcnnyaTtauMoHHas NPUrogHOCTb, AONMOBEYHOCTb OETOHHbBIX W XKene300eTOHHbIX
KOHCTPYKUMI M ApYyrMe yCTaHaBNuBaeMble 3aJaHWEM Ha NpOeKTUpOoBaHWe TpeboBaHWA LOMMKHbl ObITb
obecneYveHbl BbINOMTHEHNEM:

- TpeboBaHuin K 6ETOHY 1 ero COCTaBMASOLLMM;

- TpeboBaHu K apmaType;

- TpeboBaHM K pacvyeTaMm KOHCTPYKLWNA,

- KOHCTPYKTUBHbIX TpeboBaHui;

- TexHornormyeckux TpeboBaHui;

- TpeboBaHui NO IKCNyaTauuun.

TpeboBaHna no Harpyskam W BO3AEWUCTBMAM, MO Npeferny OrHeCTOMKOCTW, MO HEenpOHMUAeMOCTW, Mo
MOPO30CTOMKOCTU, NO NpefenbHbIM Nokasatensam gedopmauuin (npormbam, nepemelleHnam, amnnuTyae
konebaHuit), N0 pacyeTHbIM 3HaYEHUsIM TeMnepaTypbl HAPY)KHOrO BO34yXa M OTHOCUTENbHOW BAAXHOCTM
OKpyXXatoLlen cpefbl, NO 3alnTe CTPOUTENbHbIX KOHCTPYKUMIA OT BO3AEWCTBUSA arpecCuBHbIX Cped U ap.
yCTaHaBNUBalOTCS COOTBETCTBYHOLUUMMU HOPMaTMBHbIMKM AokyMmeHTamu (CHwull 2.01.07, CHull 2.06.04,
CHwulT 11-7, CHwmIT 2.03.11, CHwmIT 21-01, CHwmIM 2.02.01, CHwuIT 2.05.03, CHull 33-01, CHul1 2.06.06,
CHwulM 23-01, CHul1 32-04).

4.6. lMpn nNpoekTMpoBaHUN OETOHHLIX W >Xerne300eTOHHbIX KOHCTPYKUMA HaOeXHOCTb KOHCTPYKUMMA
ycTaHaBnueatoT cornacHo NOCT 27751 nonyBeposATHOCTHBIM METOAOM pacdeTa nyTeM MCMNONb30BaHUS
pacyeTHbIX 3HAYEHWA Harpy3oK M BO3AEWCTBUI, PacCHETHbIX XapakTepucTuk 6eTtoHa n apmatypbl (Mnu
KOHCTPYKLIMOHHOW CcTanu), onpegensemMblX C MOMOLLbI COOTBETCTBYHOLIMX YacCTHbIX KO3(EPULMEHTOB
HaOEXHOCTU MO HOPMATMBHBLIM 3HAYEHUSIM 3TUX XapakTEePUCTMK, C Y4ETOM YPOBHS OTBETCTBEHHOCTU
30aHUIN N COOPYXEHUN.



HopmaTtunBHble 3Ha4YeHUs1 Harpy3oK U BO3AENCTBUN, 3HAYEHUS KO PULMEHTOB HAQEXHOCTN NO Harpyske, a
TaKkke KO3(PPUUMEHTOB HaOEXHOCTU MO Ha3HAYEHUIO KOHCTPYKUWUA yCTaHaBrMBalT COOTBETCTBYIOLLMMU
HOPMaTMBHbIMU JOKYMEHTaMU ANSA CTPOUTENbHBIX KOHCTPYKLMA.

PacyeTHble 3HayeHVUs Harpys3ok W BO3AEUCTBUA NPUHUMAOT B 3aBUCMMOCTM OT BMAA pacyeTHOro
npeaenbHOro COCTOSHUSA U pac4YeTHON CcUTyauuu.

YpoBeHb HaAEXHOCTU pacyeTHbIX 3HAYEHUN XapakKTepUCTUK MatepuanosB yCTaHaBMMBaKT B 3aBUCMMOCTU
OT pacyeTHOM cuUTyauum M OT ONACHOCTU JOCTMXKEHUS COOTBETCTBYIOLLEro MnpeaeribHoro COCTOSIHUS U
perynupyroT 3HadeHneM KOI(MUUMEHTOB HaOEXHOCTU Mo 6eToHy u apmaTtype (MNn KOHCTPYKLWMOHHOM
cranm).

PacyeTr GeTOHHbIX WU >Kene3006eTOHHbIX KOHCTPYKUMA MOXHO MNpOM3BOAUTL MO 3a4aHHOMY 3HAYEHUIO
HaOEeXHOCTU Ha OCHOBE MOMIHOrO BEPOATHOCTHOrO pacyeTa Npu HanmMuun [OCTATOYHbIX AaHHbIX 00
N3MEHYMBOCTUN OCHOBHbIX (PAKTOPOB, BXOASALLMX B pacyeTHble 3aBUCMMOCTMW.

5. TPEBOBAHUA K BETOHY N APMATYPE

5.1. TpeboBaHusi kK BETOHY

5.1.1. MNMpun npoeKkTMpoBaHMM BETOHHbIX U XeNe300eTOHHbIX COOPY>KEHUN B COOTBETCTBMM C TpeboBaHMUsIMU,
NpeabsiBNSEMbIMA K KOHKPETHbIM  KOHCTPYKUMSAM, [OOSKHbI ObiTb yCTaHOBMNEHblI Bua ©OeToHa, ero
HOPMMpYeEMbIE N KOHTponunpyemblie nokasatenu kavectea (TOCT 25192, TOCT 4.212).

5.1.2. [Insi 6€TOHHbIX N >kene3006eTOHHbIX KOHCTPYKUWUA crneayeT NpuMeHaTb Buabl 6eToHa, oTBevatowme
PYHKUMOHANBbHOMY Ha3HaAYeHUIO KOHCTPYKUMA W TpeboBaHusAM, npeabsBnsemMbiM K HUM, COrnacHo
pencteyowmm ctangaptam (TOCT 25192, TOCT 26633, TOCT 25820, NTOCT 25485, TOCT 20910, NOCT
25214, FTOCT 25246, TOCT P 51263).

5.1.3. OCHOBHbIMM HOPMUPYEMbBIMWU N KOHTPONMPYEMbBIMIN NOKa3aTensiMmn ka4ecTBa 6GeToHa ABNATCS:
Krnacc no NpoYHOCTH Ha cxaTtme B;

Krnacc no npo4yHOCTN Ha OCeBOE pacTAXeHne Bt;

Mapka No MOpo30CTOMKOCTU F;

Mapka no BogoHenpoHuuaemoctn W;

Mapka no cpegHen nnotHocTtum D.

Knacc 6eTtoHa no nNpo4HOCTU Ha cxaTue B COOTBETCTBYET 3HAYEHMIO KyOMKOBOW MpO4YHOCTU GeToHa Ha
ckatme B Mlla ¢ obecneveHHocTblo 0,95 (HOopmaTuMBHasi KyOukoBasi MPOYHOCTb) M MPUHUMAETCA B
npeaenax ot B 0,5 oo B 120.

Knacc 6eToHa no npo4yHOCTM Ha OCEBOE pacTsKeHue Bt COOTBETCTBYET 3HA4YEHUK NPOYHOCTU OeToHa Ha

oceBoe pacTskeHue B MlMa ¢ obecneyeHHocTho 0,95 (HOpMaTMBHASA NPOYHOCTL BETOHA) U NPUHUMAETCS B
npegenax ot B, 0,4 no B, 6.

[onyckaeTcsa npuHMMaTtb MHOE 3HadyeHne obecrneyvyeHHOCTU NpovHOCTM GeToHa Ha cxkaTve n oceBoe
pacTsbkeHne B COOTBETCTBUM C TPeOOBaHMAMUN HOPMATUBHbBIX JOKYMEHTOB AN OTAENbHbIX CneunanbHbIX
BMAOB COOPY>XEHUN (Hanpumep, ANa MaCCUBHbIX TMAPOTEXHUYECKNX COOPYXKEHUN).

Mapka 6eToHa MO MOPO3OCTOMKOCTM F COOTBETCTBYET MWHMMArbHOMY YMUCIY LMKIIOB MONEPEMEHHOro
3aMopaxuBaHna W OTTaMBaHus, BblOepXKMBaeMblX 06pasuomM npuv CTaHgapTHOM  MUCMbITaHWMK, U
npuHumaeTca B npegenax ot F 15 go F 1000.

Mapka 6eToHa no BogoHenpoHuuaeMoctu W COOTBETCTBYET MaKCUMaribHOMY 3HAYeHUI0 AaBfeHNs BOAbI

(MITa-10"), Bblaepx1MBaeMoMy GeTOHHLIM 0BPa3LIOM NPU UCTIbITAHWM, U NPUHUMAaEeTCs B npedenax oT W
2 npoW 20.

Mapka no cpegHen nnoTHOCTU D cOOTBETCTBYET CpeaHeMy 3HayeHnto 06beMHOM Macchl 6eToHa B Kr/M3 U
npuHuMaetca B npegenax ot D 200 go D 5000.

[nsa Hanpsaraowmx 6eToHOB yCTaHaBNMBAKT MapKy N0 CaMOHAMNPSXKEHNIO.

Mpn HeobxoAMMOCTM yCTaHaBNMBAKOT AOMOMHUTENbHbIE MOKa3aTenu kKadvectBa OeToHa, CBA3aHHblE C
TennonpoBOAHOCTLIO, TEMNEPATYPOCTONKOCTbIO, OTHECTOMKOCTLIO, KOPPO3MOHHOW CTOMKOCTLIO (Kak caMoro
0eToHa, Tak 1 HaxogdAwencs B HeM apMaTtypbl), OMONOrMYecKkon 3awmnTon 1 ¢ apyrummn TpeboBaHnaMuU,
npeabaBnseMbiMy K KOHCTpyKuun (CHwulM 23-02, CHuIM 2.03.11).

MokasaTenu kayecTBa 6eTOHa AOMKHbI ObITb 06ecneyeHbl COOTBETCTBYIOWMM MPOEKTMPOBAHMEM COCTaBa
OeToHHOM cMmecu (Ha OCHOBE XapakTepuCTUK maTepuanoB ana 6etoHa m TpeboBaHuM K BETOHY),
TexHororven npurotoBrneHns 6etoHa u npou3BoacTBa paboT. [lokasaTenu 6eToHa KOHTPONUPYHOT B
npouecce NpoM3BOACTBA M HENOCPEACTBEHHO B KOHCTPYKLIMN.



Heobxooumble nokasaTenu 6eToHa cregyeT ycTaHaBnuBaTb MPU  MPOEKTUPOBAHUMU GETOHHbLIX U
ene3obeToHHbIX KOHCTPYKUMIA B COOTBETCTBUM C pacyeToOM W YCIOBUSIMU 3KCMlyaTauuum C y4eToMm
PasnNNYHbIX BO3AENCTBUIA OKpYXatloLwei cpeabl U 3alMTHbIX CBOMCTB BETOHA NO OTHOLLEHMIO K NMPUHATOMY
BMAOY apMaTypbl.

Knaccel M mapku GeToHa crnefyeT HasHayaTb B COOTBETCTBUM C WX NapamMeTpUveckumun psigamu,
yCTaHOBMEHHLIMU HOPMATUBHBLIMWU [OKYMEHTaMMU.

Knacc 6eToHa no NnpoYHOCTM Ha cxaTue B HazHayaloT Bo Bcex criyyasix.

Knacc 6etoHa no NPOYHOCTU Ha OCEBOE pacCTAXeHne Bt Ha3Ha4aloT B CliydasaX, Koraa 3ta XxapakTepucTtuka

MMEET IMaBEHCTBYIOLLEE 3HAYEHME N €€ KOHTPONMMPYIOT Ha NPON3BOACTBE.
Mapky 6eToHa MO MOPO3OCTOMKOCTM F HasHayalT ANd KOHCTPYKUWUIW, MnogBepratwolmxcss OeUCTBUIO
NnonepeMeHHOro 3amopaxnBaHusi 1 OTTanBaHUS.

Mapky 6eToHa no BogoHenpoHuuaemoctn W HasHa4vyalT ONS KOHCTPYKUWUA, K KOTOPbIM MpeabaABnsioT
TpeboBaHMsi MO OrpaHUYEHNIO BOAOMNPOHNLIAEMOCTMN.

Bospact 6eToHa, oTBevarowMn ero Krnaccy no MpPOYHOCTU Ha cxXaTue M No MNPOYHOCTU Ha OceBoe
pacTsbkeHne (NPOEeKTHbIM BO3PacT), HasHavyalT NpU NPOEKTUPOBaHUM UCXOAS U3 BO3MOXHbLIX pearbHbIX
CPOKOB 3arpy>eHusi KOHCTPYKUMA MPOEKTHbIMU Harpyskamm C y4eToM crnocoba BO3BeAEeHMS U YCITOBUN
TBepaeHust 6etoHa. [Npn OTCYTCTBUM 3TUX OaHHbIX Kracc 6eToHa ycTaHaBNMBalOT B MPOEKTHOM BO3pacTe
28 CyTOK.

5.2. HopmaTuBHble 1 pacdeTHble 3HAaYEHUS MPOYHOCTHLIX U AePOPMALIMOHHLIX XapaKTepUCTUK 6eToHa
5.2.1. OCHOBHbIMWM MOKa3aTENSIMU MPOYHOCTU U AeOopMaATUBHOCTM OETOHa SABNSAKOTCA HOPMAaTMBHbIE
3Ha4YeHNA X MPOYHOCTHbLIX N AeOPMaLIMOHHbBIX XapakTepPUCTUK.

OCHOBHbIMW MPOYHOCTHLIMU XapaKTepUCTUKaMK OeTOHa SBNSAKOTCS HOPMaTUBHbIE 3HAYEHUS:

- conpoTuBIieHnA OeToHa OCeBOMY CXKaTuko Rb,n ,

- CONpOTUBNeHNst 6eToHa 0CEeBOMY pacTskeHuio Ry, .

HopmaTuBHOE 3Ha4YeHMe ConpoTMBrEHUS GeToHa OceBOMY cxaTuio (MPU3MEHHasi MPOYHOCTL) crieayeT
yCTaHaBnMBaTb B 3aBMCUMMOCTU OT HOPMATMBHOMO 3Ha4eHMsi NPOYHOCTU 0b6pa3suoB-kyboB (HOpMaTUBHas
KyOMKOBasi MPOYHOCTb) As COOTBETCTBYIOLLEro Buaa 6eToHa U KOHTPONMPYEMOrO Ha NPOU3BOACTBE.
HopmaTnBHOE 3HauyeHue conpoTUBIEHMS BeTOHa OCEeBOMY PACTSXKEHUIO NMPW HasHa4YeHun knacca GeToHa
MO NPOYHOCTM Ha cXKaTue crneayeT ycTaHaBnMBaTh B 3aBUCMMOCTM OT HOPMATMBHOMO 3HAYEHWUSI MPOYHOCTU
Ha cxaTue 0b6pa3LoB-kKyboB Ans COOTBETCTBYIOLLEro Buaa 6€ToOHa U KOHTPONMPYEMOro Ha NPOU3BOCTBE.
COoOTHOLWIEHNE MeXOYy HOPMATMBHLIMK 3HAYEHMSIMU MPU3MEHHON M KYOMKOBOW MpOYHOCTEeN GeToHa Ha
cxaTve, a TakkKe COOTHOLLIEHNE MeXay HOPMaTUBHBIMU 3HAYEHUAMWN NPOYHOCTU GETOHA Ha pacTshKeHUe U
npo4YHocTn 6eToHa Ha cxkaTue A4S COOTBETCTBYHOLLEro Buaa 6eToHa crneayeT ycTaHaBnvMBaTb HAa OCHOBE
CTaHAAPTHbIX UCTIbITAHWUA.

Mpy HasHayeHun knacca OGeTOHa MO MPOYHOCTU HA OCEeBOE pPaCTSHKEHUME HOPMAaTMBHOE 3HaYeHue
COMPOTMBIEHNST GETOHA OCEBOMY PAaCTSIXKEHWIO MPUHMMAIOT paBHbIM YMCIIOBOW XapakTepucTuKe Knacca
GeToHa No NPOYHOCTU Ha OCEBOE pacTshkeHMe, KOHTPONMPYEMOW Ha NPOM3BOACTBE.

OCHOBHbIMW AehOpPMaLMOHHBIMU XapakTepucTMkaMm 6eToHa SBNSKTCS HOPMATUBHbIE 3HAYEHMS:

- nNpenenbHbIX OTHOCUTESbHbIX /J,eq)opmau,vuh beToHa MpnY O0CEBOM CXXaTun U pacTAXeHUn &, U &y s

- Ha4YanbHOro Moayns ynpyroctn 6etoHa E, .

Kpome Toro, yctaHaBnvBalT crnegyowme geopmaLMoHHbIE XapakTepUCTUKU:
- HaYanbHbIN KO3 ULNEHT NnonepeyvHon gedopmauumn 6eToHa v ;
- Mogynb casura 6eToHa G;

- KOa(hhMLUMEHT TemnepaTypHon dedopmaummn 6eToHa o, ;
- OTHOCUTenbHble Aedopmauuy nondydyectn 6etoHa &, (MMM COOTBETCTBYIOLIME UM XapakTepUCTUKY
nonay4ectn ¢, ., mepy nonsydectn C, ),

- OTHOCUTENbHbIE AedopmaLmm ycaaku 6eToHa &g, .

HopmaTtuBHble 3HaveHns OedOopMauUMOHHbIX XapakTepuctuk 6eToHa cnegyeT ycTaHaBnveBaTb B
3aBvcumocTu OT Buaa 6eToHa, knacca 6eToHa NO MPOYHOCTM Ha cCxaTue, Mapku 6eToHa no cpeaHeun
NNOTHOCTW, @ Takke B 3aBMCMMOCTM OT TEXHONOrMYeckux napameTpoB 6GeToHa, ecnn OHW WU3BECTHBbI
(cocTaBa 1 xapaktepucTukn 6eToHHOM cMecu, cnocoboB TBepAeHUsa 6eToHa u Apyrux napameTpos).

5.2.2. B kayectBe 0600LEHHON XapaKTEPUCTUKM MeXaHU4YecKnx CBOWCTB 6GeToHa npu OO4HOOCHOM
HanpPsh>KeHHOM COCTOSIHUM criefyeT NpUHUMaTb HOPMaTWMBHYIO Auarpammy COCTOSHMSA (AedopMMpoBaHus)

4



beToHa, yCTaHaB/MBAIOLYI0 CBA3b MEXAOY HaMpsKeHUnAMU o, (th,n) M nNpoaoJsibHbIMA OTHOCUTESIbHBIMUA

Aedopmauuamu &, . (&, ,) cKaToro (pactaHyToro) 6eToHa npu KpaTkOBPEMEHHOM AENCTBUM OQHOKPATHO

I'Ipl/lJ'IO)KGHHOVI Harpy3ku (COFJ'IaCHO CTaHOapTHbIM I/ICI'IbITaHVIFlM) BMNnoOTb 40 X HOPMATUBHbIX 3Ha4YEHUN.
5.2.3. OCHOBHbIMU pac4eTHbIMU MPOYHOCTHbIMU XapaKTepUCTUKaMu OeToHa, ncnonb3yeMbliMn B pacyeTe,
ABNAKTCA paCyHeTHble 3Ha4YeHnA ConpoTuBIeHNA feToHa:

- oceBoMy cxaTuio R, ;

- 0CeBOMY pacTsixeHuio R, .

PacyeTHble 3HayeHMs MNPOYHOCTHbIX XapakTepucTuk 6eToHa cnegyeT onpefenatb  AefNeHnem
HOPMAaTMBHbIX 3HAYEHU CONPOTMBNEHNS BETOHA OCEBOMY CXKATUIO U PaCTSHKEHMIO HA COOTBETCTBYHOLLME
KO3(hp1LMEHTbI HaAEXHOCTN N0 6ETOHY NMPU CKaTUN N PACTHKEHUN.

3HayeHnst KO3(PMPULNEHTOB HAAEXHOCTU cnedyeT NpUHMMaTbh B 3aBUCUMOCTU OT Buga 6eToHa, pacyeTHon
XapakTepucTukn 6eToHa, paccmaTpmBaeMoro NpeaenbHOro COCTOSIHUSA, HO HE MEHee:

Ans koaddmumeHTa HageXXHOCTM No BETOHY Npu CXXaTU:

1,3 - ona npefenbHbIX COCTOSHUIA NEePBOK rPynnbl;

1,0 - ansa npegenbHbIX COCTOAHWUIA BTOPOW rpynnbl;

Ans koadhpuuneHTa HageXXHOCTU No 6ETOHY NPU PaCTSHKEHUN:

1,5 - ana npegenbHbIX COCTOSHMI MEPBOW Fpynnbl NPU Ha3Ha4YeHWW knacca 6eToHa NO NPOYHOCTU Ha
cxaTue;

1,3 - TO Xe, Npu Ha3Ha4YeHnn Knacca 6eToHa No NPOYHOCTM Ha OCEBOE PaCTSKEHWUE;

1,0 - ona npenenbHbIX COCTOSIHUIN BTOPOK rpynnbl.

Pac4yeTHble 3Ha4YeHNs1 OCHOBHbIX OedOPMAaLMOHHBIX XapakTepucTuk 6eToHa Ans npegenbHbIX COCTOSTHUN
nepBoOr 1 BTOPOK rpynn cnegyeTt NpMHMMaTh paBHbIMU X HOPMATUBHBIM 3HAYEHUSAM.

BnusaHne xapaktepa Harpysku, OKpyxarowen cpefbl, HaNPshKeHHOro COCTOSIHMSA BeTOHa, KOHCTPYKTUBHbBIX
ocobeHHoCcTen anemMeHTa nU Apyrnx (GakTopoB, He OTpaXkaeMblx HEMNoCPeACTBEHHO B pac4yeTax, criegyet
y4nTbiBaTb B pacyeTHbIX NMPOYHOCTHbIX U AePOPMALMOHHbIX XapaKTepuctmkax 6eToHa koadduumneHTamm

ycrnosuii paboTbl 6eToHa y,, .

5.2.4. PacuyeTHble guarpammbl cocTosHuS (oedopmupoBaHus) 6eTtoHa cnegyeT onpeaensatb MNyTem
3aMeHbl HOPMaTUBHbIX 3HAYEeHUN NapamMeTpoB AuarpaMm Ha UX COOTBETCTBYIOLLME pacyeTHble 3HaYeHus,
npvHMMaemsble Mo ykasaHusam 5.2.3.

5.2.5. 3HayeHMa NPOYHOCTHbIX XapakTepUCTUK OGeToHa npwu NNOCKOM (ABYXOCHOM) wnn O6beMHOM
(TPexocHOM) HanpshkeHHOM COCTOSHMM crnefyeT onpefenate C yd4eToM Buaa M knacca 6etoHa u3
KpUTEpUS, BbipaxaloLwero cBA3b Mexay npeferibHbIMU 3Ha4YeHUSMU Hanps>keHun, OeACTBYIOWNX B ABYX
UK Tpex B3aMMHO NepneHANKYNAPHbIX HanpaBneHnsXx.

HOedopmaunn 6eToHa cnegyeT onpenenstb ¢ y4eTOM MI0CKOro UM 0O bEMHOr0 HanpsKEHHbIX COCTOSIHUA.
5.2.6. Xapaktepuctukm ©OeToHa - maTpuubl B OUCNEPCHO-apMUPOBAHHBLIX KOHCTPYKUMSAX criegyet
NPUHUMATL Kak Ang 6eTOHHbIX 1 Kene300eTOHHbLIX KOHCTPYKLNIA.

XapaktepucTtukm pubpobeTtoHa B hmMBpoOETOHHLIX KOHCTPYKUUAX CrieayeT yCTaHaBNuBaTh B 3aBUCUMOCTU
OT XapakTepucTuk 6eToHa, OTHOCUTENbHOro coaepaHus, opMbl, pasMepoB M pacnonoxeHna ¢uobp B
GeToHe, ee cuenneHnss ¢ GETOHOM U (PU3MKO-MEXAHUYECKUX CBOWCTB, @ TakKkKe B 3aBUCUMOCTM OT
pa3MepoB ANleMeHTa UM KOHCTPYKLUUU.

5.3. TpeboeaHus k apmatype

5.3.1. MNMpu npoekTnpoBaHUM Xene3obeTOHHbIX 30aHUN U COOPYXEHU B COOTBETCTBUM C TpeboBaHMAMM,
npeaobaBnsgeMbiMn K OETOHHbIM U Kene300eTOHHbIM KOHCTPYKUUAM, AOSKHbI OblTb YCTaAHOBMEHbI BUA
apmarypsbl, ee HopMUpyeMble U KOHTPONMpyeMble nokasaTenu KavyecTaa.

5.3.2. [Ona xene306eTOHHbIX KOHCTPYKUMMA cnegyeT NpUMMEHATb creaylwme Buabl  apMatypbl,
YCTaHOBJEHHbIE COOTBETCTBYHOLLUMU CTaHOAPTaAMM:

- ropsiyeKkaTaHyo rmagkyto u nepuogmyeckoro npocpuna guametpom 3 - 80 Mm;

- TepMOMEXaHUYECKN YNPOYHEHHYIO Nepnogudeckoro npopunga gnameTpom 6 - 40 mMu;

- MeXaHUYeCKU YNPOYHEHHYID B XOSNIOAHOM COCTOSiHUM (XonogHoaedopMupoBaHHasa) Nepuoamnyeckoro
npodounsa unu rnagkyto, anametTpom 3 - 12 mwm;

- apmMaTypHble KaHaTbl AnamMeTpoM 6 - 15 mm;

- HEeMeTarnmnMyeckyo KOMMNO3UTHYIO apMaTtypy.

Kpome Toro, B 60nbLUIENPONETHLIX KOHCTPYKLMUAX MOTYT OblTb MPUMEHEHDbI CTarnbHble KaHaTbl (CnMpanbHble,
OBOVHOW CBUBKW, 3aKpbITbIE).

[nsa gucnepcHoro apmmpoBaHua 6eToHa cnegyeT NpMMeHATb UBPY UIn YacTble CETKM.



Ona cranexene3obeTOHHbIX KOHCTPYKUMA (KOHCTPYKUUIA, COCTOSALMX M3 CTanbHbIX U Xene3obeTOHHbIX
9M1EMEHTOB) NPUMEHSIIOT NIMCTOBYI0 U MPOMUMBHYKO CTanb NO COOTBETCTBYIOLWMUM HOpMaMm U cTaHdapTam
(CHwIT 11-23).

Bug apmaTtypbl crnefyeT npuvHMMaTbh B 3aBUCMMOCTM OT Ha3HaYeHWA KOHCTPYKLUUWM, KOHCTPYKTUBHOMO
peLleHns, xapakTepa Harpy3oK 1 BO34ENCTBUN OKpYXatoLLen cpeqbl.

5.3.3. OCHOBHbIM HOPMWPYEMbBIM W KOHTPONMMPYEMbIM MOKa3aTenem KayecTBa CTanbHOW apmMatypbl
ABNSAETCS Knacc apMatypbl Mo NPOYHOCTM Ha pacTaxkeHne, 0603HaYaeMbli:

A - ons ropsidekaTaHon U TepMOMEXaHNYECKN YIPOYHEHHOW apMaTypbl;

B - ona xonogHogegopMupoBaHHOM apMaTypbl;

K - ona apmaTypHbIX KaHaTOB.

Knacc apmaTypbl COOTBETCTBYET rapaHTUpPOBAHHOMY 3HA4YEeHUIO npefena TekyyecTu ((usmMyeckoro unm
ycrnosHoro) B Mla, yctaHaBnnBaeMoMy B COOTBETCTBMM C TpeboBaHUAMW CTaHOapTOB U TEXHUYECKMX
ycriosun, 1 npuHumMaeTca B npegenax ot A240 no A1500, ot B500 go B2000 n ot K1400 go K2500.
Knaccbl apmatypbl crnegyeT HasHadyaTb B COOTBETCTBMM C  UX MNapamMeTpudeckumu  psigamu,
YCTaHOBIIEHHBbIMW HOPMATUBHbBIMU AOKYMEHTaMMU.

Kpome TpeboBaHMM MO MNPOYHOCTM Ha pacTsXeHMe K apmaTtype npeabsaBnsaioT TpeboBaHMs Mo
JONOSTHUTENbHBLIM MOKa3aTenaMm, onpegenseMbiM Mo COOTBETCTBYIOLLMM CTaHAapTam: CBapuBaeMoCTb,
BbIHOCIIMBOCTb, MMAACTUYHOCTb, CTOMKOCTb MPOTMB KOPPO3MOHHOIrO pacTpeckuBaHusl, penakcaumoHHas
CTOMKOCTb, XNafOCTOMKOCTb, CTOMKOCTb MPW BbLICOKMX TemnepaTtypax, OTHOCUTENbHOE yANMHEeHWe npu
paspbiBe 1 ap.

K HemeTannunyeckon apmaTtype (B TOoM u4ucne ¢ubpe) npeabsBnaloT Takke TpeboBaHua no
LLIeNI0YEeCTONKOCTM 1 aare3nn K 6eToHy.

Heobxoammble nokasaTenn MpPUHUMAKOT NPy MNPOEKTUPOBAHUN  KENe300eTOHHbIX KOHCTPYKUMA B
COOTBETCTBMM C TpeboBaHMAMM pacyeTOB WM M3rOTOBMEHMS, a Takke B COOTBETCTBMM C YCNOBUSIMU
aKcnnyaTaumm KOHCTPYKLMA C YHETOM PasfUYHbIX BO3AENCTBUN OKpYXKatoLWen cpeabl.

5.4. HopMmaTuBHbIE N pacyeTHble 3Ha4YEeHMS MPOYHOCTHBIX M AedOPMaLMOHHBIX XapakTepucTUK apmaTypbl
5.4.1. OCHOBHbIMM MOKa3aTensaMM NPOYHOCTU N 0edOPMATUBHOCTU apMaTypbl SBASKOTCA HOpMaTUBHbIE
3HaYeHUsa X NPOYHOCTHBLIX U AedOPMALIMOHHBIX XapakTePUCTUK.

OCHOBHOW MPOYHOCTHOM XapaKTepUCTUKOW apMaTtypbl NpU pacTsxeHun (CxaTum) SBnNaeTcss HopMaTUBHOE

3Ha4eHue conpotuerneHus R, , paBHOe 3HaYeHU0 (PU3MYECKOro npeaena TeKy4ecTu WM YCMOBHOrO,

COOTBETCTBYHIOLLErO OCTAaTOMHOMY YASNMHEHMIO (YKOpoUeHuto), paBHoMy 0,2%. Kpome Toro, HopmaTuBHbIE
3Ha4YeHUsl COMPOTMBMEHUS apMaTypbl MNpPU  CKATUX  OrpaHUYMBAOT 3HAYEHUSIMU, OTBEYAOLLMMMU
aedopmMaumsiM,  paBHbIM  NpeferibHblM — OTHOCUTENbHLIM  AedopMaumsiM  ykopodeHuss  GeToHa,
OKpY>KaloLLLero paccmMaTpuBaeMyto cxaTtyro apmaTypy.

OCHOBHbIMW AehOpPMaLMOHHBIMKU XapakTepUCTMKaMM apMaTypbl ABASIOTCA HOPMaTUBHbIE 3HAYEHUS:

- OTHOCMTErNbHbIX Aedopmaunii  yanuHeHUs apmatypbl &g, NpU  AOCTUXEHUM  HanpPsHKEHMAMU

HOPMaTMBHbIX 3Ha4YeHnn R, ;
- MOAyNs ynpyrocT apmartypel E ..

Ons apmatypbl C U3NYECKUM NpeaerioM TeKy4eCTM HOPMaTWBHblE 3HaYeHUsi OTHOCUTENbHOM
aedopmMaumn yanuHeHust apmatypbl & . ONPEeAenstoT Kak ynpyrme oTHocuTenbHble gedopmauun npu

so,n
HOPMATUBHbIX 3HA4YEHUAX CONMPOTUBIIEHUA apMaTypbl N ee MOoAYINA YNpyrocTu.
,D,J'Iﬂ apmMaTtypbl C YCIOBHbIM Mnpeaeniom Teky4eCtn HopMaTuMBHbIe 3HAYEHUA OTHOCUTENbLHON /J,e(bopmau,mm

yOnnHeEHNA apMaTypbl €, onpenenAarT Kak CyMmMy OCTaTOYHOro yarnMHeHna apmMmaTtypbl, paBHOIo 0,2%, n

n
yrnpyrmx OTHOCUTENbHbIX AedopMauuin Npy HanNPsHKEHUU, PaBHOM YCNIOBHOMY Mpeaeny TEeKyYecTu.

Ons coxaTton apmaTypbl HOPMaTUBHbIE 3HAYEHUS OTHOCUTENbHOW AedopMauun YKOPOYEHUa MpUHUMaoT
TakMMK Xe, Kak npu pacTsHKeHUW, 3a UCKIIYEeHMeM creumanbHO OroBOPEHHbIX criydyaeB, HO He Bonee
npenenbHbIX OTHOCUTENBHLIX Aedopmaumnii YKopodeHus 6eToHa.

HopmaTuBHble 3Ha4eHUss MOAYNA YNpyroctM apmaTtypbl MpU CXaTUM U PacCTSKEHUU MPUHUMAOT
OAMHAKOBLIMUW U YCTaHaBNUBAIOT 4115 COOTBETCTBYIOLLMX BUOOB 1 KNAccoB apMaTypbl.

5.4.2. B kayectBe 0606LLEHHON XapaKTEepUCTUKN MEeXaHU4YeCKUX CBOWCTB apMaTtypbl cnegyeT npuHuMaTtb
HOPMaTMBHYIO OuarpaMmmy COCTOSIHUSA (OedopMUMpPOBaHUSA) apMaTypbl, YCTaHaBMBAKOLWLYO CBA3b MeXay

Hanps>kKeHnamMmmn o, . 1 OTHOCUTESIbHbIMU ,El,eq.)OpMaLlI/lﬂMI/l &, , apMaTtypbl Npn KpaTKoOBPEMEHHOM nencTeunm

OOHOKPaTHO MPUIOXEHHOW Harpysku (CorfacHo CTaHAAPTHbIM UCMbITAHWMSAM) BNOTb 4O AOCTUXKEHUS WX
YCTaHOBSEHHbIX HOPMATUBHbLIX 3HAYEHUMA.



[varpammbl  COCTOSIHUSI apMaTypbl MpU  PacTsHKEHUM U CKaTUU  MPUHUMAKT  OAMHAKOBbLIMM, 33
UCKIMIOYEHEM CryyaeB, koraa paccMmaTpuBaeTcs paboTa apMaTypbl, B KOTOpPOW paHee Obinu Heynpyrue
Aecopmaummn NpoTMBOMONOXKHOMO 3HaKa.

XapakTep aAvarpamMmmbl COCTOSIHUS apMaTypbl YyCTaHaBNMBaOT B 3aBMCUMOCTU OT BuAa apmatypbl.

5.4.3. PacyeTHble 3Ha4YeHus ConpoTuBIeHNA apMaTtypbl Rs onpegendarT ageneHnemMm HOPMaTUBHbIX

3Ha4YeHUIn CONPOTUBIIEHNS apMaTypbl Ha KOIMULMEHT HAZEXHOCTU NO apmaType.

3HayeHnss KoapUUMEHTa HadeXHOCTU criegyeT MpuMHUMaTb B 3aBMCMMOCTWM OT Krnacca apmatypbl U
paccMmaTpvBaemoro rnpegeribHoro COCTOsiHUSA, HO He MeHee:

npv pacyeTe No npeaenbHbIM COCTOSAHUSAM NepBou rpynnbl - 1,1;

npv pacyeTe no npeaenbHbIM COCTOSAHUSAM BTOpOW rpynnbl - 1,0.

PacyeTHble 3HauveHuss moAdynsi ynpyroctu apmatypbl E, npuHMMaloT paBHbIMW MX HOPMAaTUBHbLIM

3Ha4YeHUsIM.
BrnvsiHve xapakTepa Harpysku, OKpyXalollen cpedbl, HanpskeHHOro COCTOSIHMS — apMmaTypbl,
TEXHOMNOrMYecknx OakToOpoB M APYrMX YCIoBUIA paboTbl, HE OTpaXXaeMblX HEermocpeacTBEHHO B pacyeTax,
crnenyeT yduTbiBaTb B pPacYeTHbIX MPOYHOCTHLIX U AedOpMaLMOHHbIX XapakTepucTukax apMaTypbl

Koa(pdmumeHTamm ycnosun paboTsl apmaTypbl 7, .

5.4.4. PacyeTHble guarpaMmMbl COCTOSIHUS apMaTypbl criegyeTt onpeaensaTb nyTeM 3amMeHbl HOPMaTUMBHbIX
3HayYeHUn napameTpoB AuarpaMM Ha WX COOTBETCTBYHOLIME pacyeTHble 3Ha4vyeHus, NpuHUMaemble Mo
yKasaHuam 5.4.3.

6. TPEBOBAHUA K PACHETY BETOHHbIX U XXENE3OBETOHHbBIX
KOHCTPYKLUMN

6.1. O6LWwme nonoxeHus

6.1.1. PacyeTbl BETOHHbIX M >Xene306eTOHHbIX KOHCTPYKUMM crnedyeT Mpou3BOAWUTb B COOTBETCTBUM C
TpeboBaHmamm FOCT 27751 no meToay npeaenbHbIX COCTOSTHUI, BKITHOYaOLWEMY:

- npefernbHble COCTOSIHUA MNEepBOWM rPYMnbl, NPUBOOALWIME K MOMHOM HENpPUrogHOCTM JKCniyaTauum
KOHCTPYKLMI;

- npegernbHble COCTOSAHUS BTOPOW FpynMbl, 3aTPyaHAOLME HOPMAarnbHYK 3KCMyaTaumio KOHCTPYKUMIA Unu
YMeHbLUaloLWme OOMroBeYHOCTb 34aHUA U COOPYXKEHUI MO CpaBHEHUIO C NpedycMaTpuBaemMbiM CPOKOM
CNyX0bl.

PacyeTbl gomkHbl obecneumBaTb HaAEXHOCTb 34aHUN WU COOPYXEHUWN B TEYEHWe BCEro Cpoka MX
cnyxb6bl, a Takke Npu NPon3BoaCcTBE PaboT B COOTBETCTBUU C TpeboBaHMAMU, NPeaAbABISEMbIMA K HAM.
PacuyeTbl No npeaesnibHbIM COCTOSIHUSM NEePBOK MPYMNbl BKIOYAKOT:

- pacyeT No NPOYHOCTY;

- pacyeT No YCTOMYMBOCTM POPMbI (451 TOHKOCTEHHbBIX KOHCTPYKLURA);

- pac4yeT No YCTOMYNBOCTU NONOXEHMS (ONPOKMABIBAHUE, CKOMBXEHWE, BCMIbIBAHUE).

Pac4eTbl N0 NPOYHOCTU BETOHHBIX U Xene3o0b6eTOHHbIX KOHCTPYKUMIA cnegyeT Npou3BoauTb U3 YCNOBUS, MO
KOTOPOMY YCUNUS, HanpskeHuss n gedopmaumm B KOHCTPYKUMSAX OT PasfvyHbiX BO3OENCTBUMA C y4EeTOM
Ha4yanbHOrO HamnpsKEeHHOro COCTOAHUS (MpeaHanpsikeHue, TemnepaTtypHble U Apyrue BO3AENCTBUA) He
OOIMKHbI NPEeBbILLATL COOTBETCTBYHOLLMX 3HAYEHWI, YCTAHOBNEHHBIX HOPMaMW.

PacueTtbl no ycTomumBoCcTM (QOPMbl KOHCTPYKLMKW, a TakKe MO YCTOMYMBOCTU MOMOXKEHUA (C y4eToM
COBMECTHOMN paboTbl KOHCTPYKLMM M OCHOBaHUs, UX AedOpMaLMOHHbBIX CBOMCTB, COMPOTUBIIEHUSA COBUTY
MO KOHTaKTy C OCHOBaHMEM W ApPYrnx OcOBeHHOCTen) cnegyet MPOM3BOAUTL COMMACHO yKasaHUsaM
HOPMAaTMBHbIX JOKYMEHTOB Ha OTAENbHbIE BUObI KOHCTPYKLWNA.

B Heobxogumbix crnydasx B 3aBUCUMOCTM OT BMAA W Ha3HAYE€HUS KOHCTPYKUMU LOMKHbl ObiTb
npomnsBeAeHbl pacyeThbl NO NpedesibHbIM COCTOAHUSM, CBA3AHHBIM C SABNEHUAMU, NPU KOTOPbIX BO3HMKaET
HeobXoaMMOCTb MpeKpalleHnss akcnnyataumm (4pesmepHble gedopmaunn, COABUMM B COEAVHEHUAX W
ApYyrue siBneHuns).

PacueTbl No npeaenbHbIM COCTOSIHUSIM BTOPOK MPynnbl BKIOYAKOT:

- pac4yeT No 06pas3oBaHUIO TPELLMH;

- pacyeT No PacKpPbITUIO TPELLMH;

- pacyeT no gedopmauusam.

PacyeT 6eTOHHbIX 1 Xene3o0eTOHHbLIX KOHCTPYKLUMIA N0 00pa3oBaHUIO TpeLmH criegyeT NpounsBoauTb U3
YyCroBusi, MO KOTOPOMY YCWUNUS, HanpsxkeHus wnn aedopmaumm B KOHCTPYKUMAX OT  pPasfmyHbIX



BO34ENCTBUA HE OOSDKHbI MpeBbIlaTb COOTBETCTBYIOLWMX UX NpeferibHbIX 3HayYeHW, BOCMPUHUMAEMbIX
KOHCTpYKLMEN npy o6pasoBaHN TPELLMH.

PacuyeT xene3obeTOHHbIX KOHCTPYKUMIA MO PacKpbiTUIO TPEeLMH MpOM3BOAAT M3 YCIOBMS, MO KOTOPOMY
LWUMPUHA pPacKpbITUS TPELWMH B KOHCTPYKUMM OT pasnnyHbiX BO3AEWCTBUMW HEe [O0S/PKHA npeBblwaTb
npeaenbHO JONYCTUMbIX 3Ha4YeHW, yCTaHaBMMBaeMbIX B 3aBUCMMOCTU OT TpeboBaHWi, NpeabaBrsemMbIX K
KOHCTPYKLMM, YCMOBUM ee 3KCnryaTauuu, BO3OENCTBUS OKpyXalowen cpedbl W XapakTepUCTUK
mMaTepmanoB C y4eTOM 0COBEHHOCTEN KOPPO3MOHHOIO NOBEAEHMS apMaTypbl.

Pac4yeT 6eTOHHbIX 1 Xene306eTOHHbIX KOHCTPYKLMI No AedopMaumam cnegyeT NponsBoanTb U3 YCoBuS,
No KOTOpOMY npornbbl, yrrbl MOBOPOTa, MNEpeMeLeHns U amMnnuTygbl KorebGaHus KOHCTPYKUMA OT
pasnn4YHbIX BO3AENCTBUN HE AOMKHbI NPEBLILWATL COOTBETCTBYIOLLMX NPeAenbHO A0MYCTUMbIX 3HAYEHUN.
[na KOHCTPYKUWW, B KOTOPbIX He ponyckaeTcsa obpasoBaHMe TpewuH, AOMKHbl ObiTb obecnedveHbl
TpeboBaHWs NO OTCYTCTBUIO TPELLMH. B 3TOM cnyyae pacyeT nNo packpbITUIO TPELLMH He NPOU3BOAAT.

[na ocTtanbHbIX KOHCTPYKLUWA, B KOTOPbIX AonyckaeTcsa obpasoBaHuMe TpeLLMH, pacyeT no obpasoBaHuto
TPEeLMH Npon3BOaAT ANa onpeaeneHnst He06Xo0AMMOCTM pacdeTa Mo PacKPbITUIO TPELLMH M y4eTa TpeLumH
npu pacdeTe no geopmauunam.

6.1.2. PacyeT 6ETOHHbIX U ene300eTOHHbIX KOHCTPYKLUUIN NO AOMNroBEYHOCTM (MCXOo4s M3 pacyeToB Mo
npeaenbHbIM COCTOSAHUSIM NEPBOM M BTOPOW rpynn) cneayet Npou3BOAUTb U3 YCNOBKS, NO KOTOPOMY Npw
3a0aHHbIX XapaKkTepucTuKax KOHCTPYKUUK (pasmepax, KonnyectTse apMatypbl U OpYrMx XapakTepuctukax),
nokasatensix kadectBa 6eToHa (MPOYHOCTM, MOPO3OCTOWMKOCTM, BOAOHENPOHULAEMOCTU, KOPPO3NOHHON
CTOMKOCTW, TeMnepaTypoCTOMKOCTU W APYrux nokasaTensx) v apmaTypbl (MPOYHOCTU, KOPPO3MOHHOM
CTOMKOCTW M OpyrMx mnokasaTensix) C y4eTOM BIUSHMA OKpYXKalowen cpedbl NPOAOIKUTENbHOCTb
MEXPEMOHTHOro nepnoaa 1 cpoka Cny>xobl KOHCTPYKLUMI 30aHUSA U COOPYXKEHUSA OOIDKHA ObITb HE MeHee
YCTaHOBIEHHOW AN KOHKPETHbIX TUMOB 34aHWIA U COOPY>KEHWUN.

Kpome TOro, B HeobxoaumbIx cnyyasx cnegyeT MpouM3BOAUTbL pacyeTbl MO TEMNSonpOBOAHOCTH,
3ByKOM30nauuKn, Guonornyeckon 3awute 1 ApyruMm napameTpam.

6.1.3. PacueT 6eTOHHbIX 1 Xene306eTOHHbIX KOHCTPYKLUMIN (FIMHENHBbIX, MIIOCKOCTHbIX, MPOCTPaHCTBEHHbIX,
MacCCMBHbIX) MO NpeAenbHbIM COCTOSHUAM NEepBOM M BTOPOW rpynn MNPOM3BOAAT MO  HaMNpPsBKEHUAM,
ycunuam, gedopmaumsaMm n nepeMeLleHnsaM, BblYUCNEHHbIM OT BHELLUHUX BO3AENCTBUIA B KOHCTPYKUMSX U
obpasyemMbIX UMW CUCTEMAX 30aHUA U COOPYXEHUNA C y4eTOM (PU3NYEeCKON HENMMHEMHOCTU (Heynpyrmx
aedopmaumii 6eToHa M apmaTtypbl), BO3MOXHOro 06pa3oBaHMs TPeWUH U B HEOBXOAMMbIX chnydasix -
aHM30TPONUKU, HaKOMNNEHUA MOBPEXOEHUN U reOMEeTPUYECKON HEMWHEWHOCTU (BNnaHue aedopmauumi Ha
N3MEHEHME YCUNNIA B KOHCTPYKLNSIX).

®Pn3NYECKY0 HENMHEMHOCTb W aHW3O0TPONUI0 CreayeT YYuUTbiBaTb B OMNpeAensowmnx COOTHOLLUEHUSX,
CBA3bIBAOLLMX Mexay cobon HanpsbkeHus n gedopmaumm (MNn ycunusa 1M nepemMeLleHns), a Takke B
YCIOBUSIX MPOYHOCTU U TPELLUMHOCTOMKOCTU MaTepumana.

B cratuyeckn HeonpegenumblX KOHCTPYKUMAX crnegyeT yyuTbiBaTb nepepacnpeieneHve ycunun B
afieMeHTax CMCTEMbI BCneacTBMe obpasoBaHUA TpeLLMH U pas3BuTna Heynpyrnx gedopmauun B 6eToHe 1
apmaTtype BnfoTb A0 BO3HWKHOBEHUSI NpeneribHOro COCTOSHUA B anemeHTe. [Mpy oTCcyTCTBUM METOAOB
pacyeTa, YuYMTbiBalOLWMX Heynpyrme CBOWCTBa >kene3obeToHa, unu [AaHHbiX O Heynpyron pabote
XKenesobeTOoHHbIX 3MEMEHTOB [AOMyCKaeTcss MPOM3BOAMTL OnpefeneHne YCUnum u  HanpsbkeHuin B
cTaTU4eckn HeonpedenuMMbiX KOHCTPYKUMSIX M CUCTEMax B MNPEAnonoOXeHUW ynpyron paboTbl
Xene3obeTOoHHbIX 3r1IEMEHTOB. [Mpn 3TOM pekoMeHayeTCs yunThiBaTb BNUSHNE OU3NYECKON HENTMHEMHOCTH
NyTeM KOPPEKTUPOBKU pe3ynbTaTOB JIMHEMHONO pacyeTa Ha OCHOBE [AaHHbIX 3JKCNepuMeEHTanbHbIX
uccnegoBaHuMM, HENWMHEWHOro MOAENUPOBaAHWS, pe3ynbTaToB pacyeTa aHamnorMyHblX OOLEKTOB W
9KCMEPTHbIX OLIEHOK.

Mpun pacyeTe KOHCTPYKLMI NO NPOYHOCTK, Aedopmaumnsam, o6pa3oBaHUI0 U PacKpbITUIO TPELLMH Ha OCHOBE
MeToda KOHEYHbIX 3N1EMEHTOB AOIMKHbI OblTb MPOBEPEHbI YCNOBUSI MPOYHOCTM U TPELLMHOCTOMKOCTM ANs
BCEX KOHEYHbIX 31IEMEHTOB, COCTaBMSOLLMX KOHCTPYKLUMIO, @ TakkKe YCroBusi BOSHUKHOBEHUS YpEe3MEpPHbIX
nepemMeLLeHnin KOHCTpyKuun. Mpu oueHke NpeaenbHOro COCTOAHMSA MO NPOYHOCTU AOMyCKaeTcs nonaratb
OTAENbHbIE KOHEYHblE 3rEMEHTbl paspyLUEHHbIMW, €Cnn 3TO He BnedeT 3a cobon nporpeccupytowLero
paspyLleHUs 30aHUS UMW  COOPYXEHUA M MO WUCTEYEHUU [JEeNCTBMS pacCMaTpuBaeMOn Harpysku
aKCnnyaTaumMoHHasa NPUrogHOCTb 34aHUSA UMM COOPYXKEHUSI COXPaHAETCHA UM MOXeT OblTb BOCCTaHOBIEHA.
Onpegenenve npegenbHbiXx ycunun u gedopmaunini B 6ETOHHbIX U Kene3o0eTOHHbIX KOHCTPYKLUAX
cnegyet npou3BoAUTb Ha OCHOBE pacdeTHbIX cxem (Mogenen), Hambonee OnAM3KO OTBEYaROLLNX
peanbHOMYy u3mMyeckoMy xapaktepy paboTbl KOHCTPYKUMA M MaTepuanos B paccMaTpyvBaeMoM
npeaenbHOM COCTOSIHUN.



Hecywyto cnocobHOCTb Kene3obeTOHHbIX KOHCTPYKUWA, CMOCOBHbIX npeTepneBaTb [A0CTaTOYHbIE
nnactnyeckue gedopmaumm (B 4YacTHOCTU, MPU UCNOSMb30OBaHUW apMmaTtypbl C (PU3MYECKUM Npeaenom
TeKy4ecTn), 4onycKaeTca onpeaensaTe MeToaoM NpeaenbHOro paBHOBECUS.

6.1.4. Mpwn pacyetax GETOHHbIX M XKeNe3o06eTOHHbIX KOHCTPYKUMIA MO NpeaernbHbIM COCTOSIHMAM crnegyeT
paccmMaTpuBaTb pasfnuyHble pacyeTHble cuTyauun B cootsetcTaum ¢ FOCT 27751.

6.1.5. PacyeTbl BETOHHbIX U Xene3obeTOHHbIX KOHCTPYKUWIA criedyeT Npou3BOANTL Ha BCe BUAObI HArpy3oK,
oTBEYaLMX (PYHKLMOHANBHOMY Ha3HaYeHMIO 30aHUA U COOPYXXEHWUW, C YH4ETOM BIIUSHUS OKpYXKatoLiemn
cpeabl (KNMMMaTU4eCKMX BO3AEUCTBUIN U BOAbI - AN KOHCTPYKUWIA, OKPY>KEHHbIX BOAOW), @ B HEOBXOAMMbIX
crny4yasx - C y4yeTOM BO3OENCTBUS MNoXapa, TEeXHONOMMYEeCKMX TemnepaTypHbiX U BRAXHOCTHbIX
BO34ENCTBUN 1 BO3OENCTBUN arpecCUBHbIX XUMUYECKUX cpes.

6.1.6. PacueTbl GETOHHbIX WM Xene3obeTOHHbIX KOHCTPYKLUMI NpOM3BOAAT Ha AEWCTBUE u3rnbaromnx
MOMEHTOB, NPOAOSbHbLIX CUIl, NOMEPEYHbIX CUM M KPYTALWUX MOMEHTOB, @ TakkKe Ha MeCcTHoe AeuCcTBue
Harpysku.

6.1.7. MNpun pacyeTax GETOHHbIX M >kene300eTOHHbIX KOHCTPYKUMI crneayeT y4duTbiBaTb OCOOEHHOCTU
CBOWCTB pasnuyHblXx BMOOB 6eToHa 1 apmaTtypbl, BUSHUS Ha HUX XapakTepa Harpyskm U OKpyXatoLlem
cpenpbl, CnocoboB apMUpoBaHUS, COBMECTHOCTb paboTbl apmaTypbl M 6eToHa (Mpy Hann4MmM n OTCYTCTBUMK
cuenneHusa apmMaTtypbl ¢ 6€TOHOM), TEXHOMOIMIO U3roTOBMEHMSA KOHCTPYKTMBHBIX TUMOB XXerne300eTOHHbIX
31EMEHTOB 3aHUN 1 COOPYXKEHUN.

PacyeT npegBapuTenbHO HanpsXeHHbIX KOHCTPYKUMW crnedyeT MNpouM3BOAUTb C YYETOM HauvanbHbIX
(NnpenBapuTenbHbIX) HanpskeHun M gedopmaumi B apmatype u O6eToHe, noTepb nNpeaBapuTenbHOro
HanpskKeHWst 1 0COBEHHOCTEN NepeaayYn NpeaBapuUTENbHOro HanpPsPKeHNA Ha BGETOoH.

PacyeT cO0OpPHO-MOHONUTHBIX W CcTanexene3obeTOHHbIX KOHCTPYKUMIW crnedyeT npousBoauTb C y4eTOM
HayanbHbIX HanpsbkeHnn n aedopmMaumi, NONyYeHHbIX COOPHbIMM XKEene3oBeTOHHbIMU UMK CTanbHbIMU
HeCyLMMN 3neMeHTaMuM OT OEWCTBMS Harpy3oK MNpu yknagke MOHomnMTHoro 6eTtoHa Ao Habopa ero
NMPOYHOCTNM N obecrneyeHus COBMECTHOM paboTbl CO COOPHBIMKU KENe300ETOHHBIMU UM CTalnbHbIMK
Hecywmmn anemeHTamu. [pn pacvete COOPHO-MOHOMUTHBIX M CTanexene3obeTOHHbIX KOHCTPYKLUWUIA
AomkHa ObiTb obecneyeHa NPOYHOCTb KOHTAKTHbIX LLUBOB COMPSKEHUs COOPHbIX >Kene3obeTOHHbIX W
CTanbHbIX HECYLUUX 3NIEMEHTOB C MOHOMUTHbIM GETOHOM, OCyLLecTBNAeMast 3a CHET TPEHUs, CLenneHns
MO KOHTAKTy MarepuanoB WAM MyTeM YCTPOMCTBA LUMNOHOYHbIX COEAMHEHWN, BbINYCKOB apMatypbl Wt
cneumanbHbiX aHKEPHbIX YCTPOWCTB.

B MOHONUTHBIX KOHCTPYKUMNSAX OOIMKHA ObiTb 06ecnevyeHa NPOYHOCTb KOHCTPYKLMK C y4eTOM paboymnx LIBOB
OeToHMpOBaHMS.

Mpn pacdeTe COOPHbLIX KOHCTPYKUMM [JormkHa ObiTb obecneyeHa MPOYHOCTb Y3MOBbIX M CTbIKOBbIX
conpsikeHn cOOPHbIX 3NIEMEHTOB, OCYLLECTBMEHHAs NyTEM COELMHEHUsI CTalnbHbIX 3aKnagHblX AeTanen,
BbIMYCKOB apMaTypbl U 3aMOHOMNNYMBaHNSA GETOHOM.

PacueTr AamncnepcHo-apMMPOBAHHBLIX  KOHCTPYKUMA  (PUOPOBGETOHHBIX, apPMOLEMEHTHLIX) criegyeT
NPOM3BOANTL C YYETOM XapaKTepUCTMK OMCMEepCHO-apMUPOBaHHOro OeToHa, AMCNEpCHOW apmatypbl U
ocobeHHocTen paboThbl AMCNEPCHO-apMUPOBAHHbBIX KOHCTPYKLUWA.

6.1.8. lNpn pacyeTe NIOCKUX U NPOCTPAHCTBEHHbLIX KOHCTPYKLMIW, NOABEPraemMbIX CUOBbIM BO3AENCTBUAM
B [OBYX B3auMMHO MepneHaUKYNSApPHbIX HarnpaereHusix, pacCcMaTpuBaloT OTAENbHble, BblAENeHHble U3
KOHCTPYKLUMM MAOCKME WAW NPOCTPAHCTBEHHbIE Marnble XapakKTepHble JfEMEHTbl C  YCUIMSIMMU,
OenCTByOWMMM NO OOKOBbIM CTOPOHAM 3anemMeHTa. [pu HanMuum TpewmH 3TU yCUnus onpepensioT C
y4eTOM PacnofioOXEHUs1 TPELLMH, XeCTKOCTU apMaTtypbl (OCEBOM W TaHreHuuanbHOM), XeCTKOCTM GeToHa
(Mexagy TpewwmHamu W B TpewmHax) u Apyrux ocobeHHocTen. [lpu OTCyTCTBUM TPELUH ycunus
onpeaensoT Kak Ang ChfoLwWwHoro tena.

[donyckaeTcs npyv Hanuuuum TpeWMH onpefenatb ycunua B NPeanosiokeHun ynpyrom paboThbl
Xene3obeTOHHOro anemeHTa.

PacuyeT anemeHTOB crieqyeT Npou3BOAWTb NO Hanbonee onacHbIM CEYEHMAM, PACcMNONOXEHHbIM Nog Yriiom
MO OTHOLUEHWUIO K HamnpaBfieHUIO AEWCTBYIOLMX Ha SMEMEHT YCUMWWA, Ha OCHOBE pacyeTHbIX MoAenewn,
yunTbiBaoWwmx paboTy pacTaHyTOM apmaTtypbl B TpewmHe U paboty 6eToHa mexay TpewmHamu B
YCINOBMSX MITIOCKOTO HaNpsi>XEHHOro COCTOSIHUS.

Pac4eT nnockmx n NpoCTpaHCTBEHHbIX KOHCTPYKLMI A0OMYyCKaeTca NPOn3BOAMTb OS5 KOHCTPYKUMM B LiEENIOM
Ha OCHOBEe MeToAa NpeaenbHOro paBHOBECUS, B TOM 4YuCie C y4eToM 4eOpPMUPOBAHHOIO COCTOSIHMS K
MOMEHTY pa3spyLLEHUs], a TaKkKe C UCNOSNb30BaHNEM YNPOLLEHHbIX pacyeTHbIX Modenen.

6.1.9. MNpn pacyeTe MacCUBHbLIX KOHCTPYKLMI, NOABEPraemMbIX CUNOBLIM BO3AEWCTBMSM B TPEX B3aMMHO
nepneHanKynapHbIX HanpaBfEeHWUsIX, paccMaTpyBaloT OTAENbHbIE BblOENEHHbIE U3 KOHCTPYKUMW Manble
06BbEMHbIE XapaKTepHbIe 3IEMEHTbI C YCUIMAMM, AEACTBYHOLLUMMN NO rpaHaM anemeHTa. Mpu atom ycunus
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crnegyeT onpedensTb Ha OCHOBE MPEAnOCbISIOK, aHaNOMM4YHbIX NPUHATBLIM O715 NAOCKOCTHBIX 351IeMEHTOB
(cm. 6.1.8).

Pac4yeT anemeHTOB crieqyeT Npou3BoAnTb NO Hanbonee onacHbIM CEYEHUAM, PaCNONOXEHHbIM NOA Yriiom
MO OTHOLUEHWIO K HanpaBneHWo OeNCTBYIOLLMX Ha dNeMeHT YCUMUW, Ha OCHOBE pacyeTHbIX Modenewn,
yuuTbiBaoWmxX paboty 6eToHa n apmaTypbl B YCNOBUAX OOBEMHOIr0 HaNpPsPKEHHOrO COCTOSIHUS.

6.1.10. [1ns1 KOHCTPYKLMIM CHOXHOW KOHdwurypaumm (Hanpumep, NpOCTPaHCTBEHHbIX), KPOME pPacCYeTHbIX
METOOOB OLEHKM Hecylen CnocobHOCTW, TPELLMHOCTOMKOCTM U  AedopMaTMBHOCTU, MOryT ObITb
NCNONb30BaHbl Takke pe3yrnbTaTbl UCNbITAHMSA (PU3NYECKUX ModENEN.

6.2. PacueT 6eTOHHbIX 1 XXene3ob6eTOHHbIX 3N1IEMEHTOB MO NPOYHOCTHU

6.2.1. PacueT 6eTOHHbIX U ene3o06eTOHHbIX 3NEMEHTOB MO NPOYHOCTU NPOM3BOAAT:

- N0 HOpPMarnbHbIM ceYeHnsiM (Npu gencTBuM n3rnbaroLmx MOMEHTOB U MPOAOSbHbBIX CWM) NO HENTMHEMHON
AedopmaumoHHon mogenu, a 4nsa NpocTbiX N0 KOHUIypaLnn 3aNeMeHTOB - Mo NpedenbHbIM YCUNUaMm;

- MO HaKMNOHHbLIM CeYeHnsM (Npu OenNcTBMM MOMEpPeYHbIX CUM), NO MPOCTPAHCTBEHHBLIM CcedeHusM (npu
OEeNCTBMM KPYTALLMX MOMEHTOB), HA MeCTHOe AeNCTBUe Harpysku (MecTHoe cxaTtue, npogasnueaHue) - no
npeaenbHbIM YCUIUAM.

Pac4eT no NpoYHOCTN KOPOTKMX XKerne300eTOHHbIX 3N1eMeHTOB (KOPOTKMX KOHCONEN U OpYrux 3f1eMeHTOB)
Npon3BOAAT HAa OCHOBE KapKacHO-CTEMKHEBOW MOAENM.

6.2.2. PacuyeT no npovyHOCTM OETOHHLIX W KENe300ETOHHbLIX 3fIEMEHTOB MO MpedeSibHbIM  YCUINSAM
NpoM3BOAAT W3 YCMOBUSA, MO KOTOPOMY Yycunue F OT BHELWHWX Harpy3oKk W BO3OEUCTBMA B

paccMaTpuBaeMOM CEYEeHUM He [OOJDKHO MpeBbllaTb npefenbHoro younus F,, koTopoe mMoxeT ObiTb
BOCMPUHSITO 3MIEMEHTOM B 3TOM CEYEHUU

F<F,.(6.1)

PacueT GETOHHbIX 3NEeMEHTOB Mo NPOYHOCTU

6.2.3. BeTOHHble 3neMeHTbl B 3aBMCUMOCTU OT YCIOBUIA MX paboTbl 1 TpeboBaHWN, NPeabSBASEMbIX K HAM,
crnepyeT paccuMTbiBaTb MO HOpMasibHbIM CeYeHMsIM No npepernbHbiM yeunusim 6e3 yyeta (6.2.4) nnm ¢
y4yeToMm (6.2.5) conpoTuBrneHnst 6eToHa pacTsiHyTON 30HbI.

6.2.4. be3 yyeTa conpoTuBrneHuss 6eToHa pacTsHYTON 30HbI NMPOU3BOANAT PacyeT BHELEHTPEHHO CXaTbIX
OETOHHbIX 3MIEMEHTOB NPY 3HAYEHUsX SKCLEHTpUCUTETa NPOAONBbHOM Cunbl, He npeBbiwatowmx 0,9
PacCTOSIHUS OT LEHTPAa TSXKECTU ceveHusl 4o Hanbornee cxkaTtoro BonokHa. MNpu aToM npegensHoe ycunue,
KOTOpOE MOXET ObITb BOCMPUHATO 3M1EMEHTOM, OMpeaensiloT MO pPacyeTHbIM COMpPOTMBNEHUAM GeToHa

CXKaTuo Rb’ paBHOMEpPHO pacnpenefnieHHbIM Mo yCﬂOBHOI7I CXKaTOM 30HE CeYeHus C LEeHTPOM TAXEeCTH,

coBnagarLLnM C TOYKOW NPUMOXKEHNS NPOLOSNbHON CUMbI.
[na maccuBHbIX GETOHHBIX KOHCTPYKUMI TMOPOTEXHUYECKUX COOPYXEHWU credyeT NpUHMMaTb B CXaTon
30HE TPEYrosibHYHO 3NPY HaNPSHXKEHUIN, HE NPEBLILIAIOLWNX PACYETHOrO 3HAYEHMST CONPOTUBNEHUSA BeToHa

CXKaTuo Rb . I'Ipvl 3TOM 3KCUEHTpUucuTeT I'IpOD,OJ'IbHOVI CWUJ1bl OTHOCUTEIbHO LEHTPa TAXEeCTU CeYHYeHUnAa He

AOmKeH npe.biwaTtb 0,65 paccTosiHUS OT LieHTpa TshkecTn Ao Hanbornee cxxaToro BonokHa 6eToHa.

6.2.5. C y4yeToM cOnpoTMBNEHUS GETOHA PacTAHYTOM 30Hbl MPOU3BOAAT pacyeT BHELEHTPEHHO CXaTblX
GETOHHbIX 3NIEMEHTOB C 9KCLIEHTPUCUTETOM MPOAOSBbHOW CUMbl, 6ONbLUMM YKasaHHbIX B 6.2.4, narnbaemblx
GETOHHbIX 371EMEHTOB (KOTOPbIE I0MNYCKAOTCA K MPUMEHEHMIO), @ TAKKe BHELIEHTPEHHO CXKaTbIX 3NIEMEHTOB
C 3KCLEHTPUCMTETOM MPOAOSIbHOM CUIbl, YKa3aHHbIM B 6.2.4, HO B KOTOPbIX MO YCrOBUAIM 3KCMyaTauum He
paonyckaetcs obpasoBaHve TpewuH. MNpyu aToM npenenbHoe ycunve, KoTopoe MOXET OblTb BOCMPUHATO
CeYeHVeM 3remMeHTa, OonpedensloT Kak AONs ynpyroro Tena npu MakCcMMarbHbIX pacTarmMBaloLLmnx

HanpaXeHnqdx, paBHbIX paCc4eTHOMY 3Ha4YeHUK0 CONPOTUBIIEHUA OeToHa pacTaXXeHnto Rbt .

6.2.6. [lMpu pacuyeTe BHELEHTPEHHO CXaTbiX OETOHHbIX 3MEeMEHTOB creayeT Y4uTbiBaTb BUSIHUE
NPOAONbHOrO U3rnba n criyvarHbIX SKCLLEHTPUCUTETOB.

PacyeT ene3o06eTOHHbIX 311IEMEHTOB
MO NMPOYHOCTU HOPMarbHbIX CEYEHUI

6.2.7. PacueT »ene3o00eTOHHbIX 3NeMEeHTOB Mo npegenbHbIM yCUnmam cneagyet npon3soanTb, onpenenas

npeaenbHble YCUnus, KoTopble MOryT ObiTb BOCNPUHATHI 6ETOHOM U apmaTypor B HOPMarnbHOM CEeYeHUN,
N3 cnegyoLwwmx nonoxKeHnn:
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- CONPOTUBNEHNE BETOHA PACTSHKEHMIO MPUHMMAIOT PaBHbLIM HYIIHO;

- conpoTuBneHne OeToHa cCXaTuo NPeACTaBMSAETCs  HaMpsPKeHUsIMW, pPaBHbIMA  pacyeTHOMY
COnpoTMBREHNIO BETOHA CXXaTUO M paBHOMEPHO pacnpeaeneHHbIMU No YCITOBHOW CxXaTon 30He 6eToHa;

- pacTarMBaloliMe U CKMMalLWMe HanpsbkeHns B apMmaTtype npuHMMaroTcs He ©Oonee pacyeTHoro
COMPOTUBIEHNS] COOTBETCTBEHHO PACTSKEHMIO N CXKATUIO.

6.2.8. PacueTt xene3obeTOoHHbIX 3NEMEHTOB MO HEMWHENHOWN AedopmMaunoHHON MOAENN NPOU3BOASAT Ha
OCHOBE AmarpaMm COCTOSIHUS BeTOHa M apMaTypbl UCXOAs M3 TMNOTe3bl MMOCKMX ceyveHun. Kputepuem
MPOYHOCTN HOPMAsibHbIX CEYEHUN ABNSETCS AOCTUXKEHME NpedesibHbIX OTHOCUTESbHLIX AedopMauni B
GeToHe nnn apmaType.

6.2.9. MNpun pacyeTe BHELEHTPEHHO CXaTblX 3IEMEHTOB crefyeT yuuTbliBaTb CryYanHblA SKCLLEHTPUCUTET U
BNUSIHNE NPOAOSIbHOro n3rnba.

PacueT xene3o0eTOHHbIX 3NeMeHTOB
Mo NPOYHOCTU HAKMOHHbIX CeYEHUN

6.2.10. Pac4yeT Xene3obeTOHHLIX 3MEMEHTOB MO MPOYHOCTU HAKMOHHBIX CEYEHUN MPOM3BOOAT. MO
HAKMOHHOMY CeYeHW0 Ha [OencTBue nonepevyHorM Cunbl, MO HAKMOHHOMY CevYeHuUl0 Ha AencTeue
nsrnbaroLero MoMeHTa 1 rno nNofioce Mexay HaknoHHbIMU CEYEHUSIMWN Ha AeNCTBUE NONepeYyHON CUnbI.
6.2.11. lpun pac4deTe xene30beTOHHOro 3rieMeHTa MO MPOYHOCTM HAKMOHHOrO CEYEHUs Ha AenNcTBue
nonepeyvyHon Ccwusbl NpeaenbHyl0 MNOMepeyHyto cumny, KoTopas MOXET OblTb BOCMPUHATA 3fieMEHTOM B
HaKNMOHHOM ceuveHun, crieayeT onpeaendTb Kak CyMMy npefenbHbIX NonepeyHblX Cur, BOCNPUHUMAaEMbIX
©ETOHOM B HaKITOHHOM CEYEHNN 1 NOMNEePEeYHON apMaTypou, NepeceKkatoLLEeNn HAKNOHHOE CeYeHne.

6.2.12. lpu pacyeTe Xene3obeTOHHOro anemMeHTa Mo MPOYHOCTM HAKMOHHOMO CEYeHWss Ha OeucTBue
narnbaroLero MoOMeHTa npefernbHblii MOMEHT, KOTOPbIA MOXET ObiTb BOCMPUHAT 31IEMEHTOM B HAKMOHHOM
ceyeHuu, cnegyet onpefenAtb Kak CyMMy npefernbHblX MOMEHTOB, BOCMPUHUMaeMbIX MepecekatoLemn
HaKOHHOE CeYeHne MNPOAOSIbHOM M NONEpPeYHOM apMaTypon, OTHOCUTENBbHO OCU, NPOXOAsLWEn 4yepes
TOYKY NPUNOXEHNS paBHOLENCTBYIOLLEN YCUNUIA B CKATOM 30HE.

6.2.13. lpu pacyeTe xene3obGEeTOHHOro 3anemMeHTa Mno Mnofoce MexXay HaKMOHHbIMA CeYeHMsIMU Ha
OEeNCcTBME MOonepevyHon Ccunbl npefenbHy MNOMepeyHylo cuny, Kotopas MOXeT ObiTb BOCNPUHSATA
aNeMeHTOM, crieqyeT onpeaensaTb UCXOAst U3 NPOYHOCTU HAKMOHHOW 6ETOHHOWM NOMOChI, HAaXO4ALLENCA NoA
BO34ENCTBMEM CXUMAIOLNX YCUNUI BAOSb MOMOCHl U pacTArMBaloLWmnX yCunum ot nonepeyHon apmartypsl,
nepecekaroLLen HakNnoHHYI0 Nosiocy.

PacyeT ene306eTOHHbIX 31IEMEHTOB
MO NMPOYHOCTU MPOCTPAHCTBEHHBIX CEYEHUIA

6.2.14. Tlpn pacdeTte kenes3obeTOHHbLIX 3MEMEHTOB MO MPOYHOCTU MNPOCTPAHCTBEHHbLIX CEYEHUN
npegenbHbIA KPYTALWLMIA MOMEHT, KOTOPbIA MOXET ObITb BOCMPUHAT 3fIeMEHTOM, CnefyeTt onpeaensatb Kak
CyMMY npeaenbHbIX KPYTALWMX MOMEHTOB, BOCNPUHMMAEMbIX MPOAOSIbHOM W NOMEepeyHOW apmaTypowu,
pacnonoXeHHOW Y KaxdoW rpaHn anemeHTa U nepecekaroLlen npocTpaHCTBEHHoe ceyeHne. Kpome Toro,
cnegyeT nNpou3BOAMTbL pacdeT MO MPOYHOCTU Kere3obeTOHHOro anemMeHTa no OGeToHHOM Mnoroce,
pPacrnofnoXeHHOW Mexay MNPOCTPAHCTBEHHBIMU CEYEHUSIMU U HaxoAaswencs nop BO3AENCTBUEM
CXUMaKLLMX YCUNUI BOOMb MOMOChl U pacTArMBaroLmnx yCunuin oT nonepevyHon apmaTypsbl, nepecekatoLlemn
nonocy.

PacueT »xene300eTOHHbIX 35IEMEHTOB HAa MECTHOE AENCTBUNE Harpysku

6.2.15. MNpun pacyeTe xene3obeTOHHbIX 3NEMEHTOB HA MECTHOEe CXaTue NpedernbHY CXUMAaloLLY cuny,
KoTOpas MOXeT OblTb BOCMPUHATA 3NIEMEHTOM, cnegyeT onpeaensatb UCXOAs U3 conpoTuBreHnsa 6etoHa
npyv 06 bEMHOM HanpPsXXeHHOM COCTOSIHUM, CO34aBaeMOM OKpY>KaloLLMM BGETOHOM U KOCBEHHOW apMmaTypow,
€CINKN OHa ycTaHoBMeHa.

6.2.16. PacueT Ha npogaBnuBaHve NPOWU3BOAAT AN NMOCKUX Kene3obeTOHHbIX 31eMEHTOB (MnuT) npu
OEeNCTBMM COCPEedOTOYEHHbIX CUIlbl U MOMEHTa B 30He npogasnuBaHus. [pegenbHoe ycunune, KOTopoe
MOXeT OblTb BOCMPUHATO Xene30b6eTOHHbIM 3eMeHTOM Mpy NpodasBnvBaHuW, cregyeT onpeaendtb Kak
CYyMMY npeferbHbIX YCUITMW, BOCNPUHUMaeMbiX BETOHOM U MonepevyHon apmaTypown, pacrofioXXeHHOW B
30He npoaasnuBaHus.

6.3. Pac4eT xene3obeToHHbIX 3NeMeHTOB N0 06pa3oBaHUIO TPELLMH
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6.3.1. PacueT Xenes3obeTOHHbIX 3NeMeHTOB No 06pa3oBaHW0 HOPMasbHbIX TPELMH NPOU3BOAAT MO
npegenbHbIM  YCUnuamM unm MNo HenuHenHon gedopmMaumoHHon mogenun. PacuyeT no obpasoBaHuio
HAKMNOHHbLIX TPELLUVH NPOU3BOASAT MO NpeaenbHbIM YCUIUSM.

6.3.2. Pacyer no o6pasoBaHWO TpeELLMH Xene30O0EeTOHHbIX 3MEeMEHTOB MO nNpedefbHbIM - YCUNUAM
Npou3BOAAT W3 YCMOBUSA, MO KOTOPOMY Yycunue F OT BHELWHWX Harpy3oKk W BO3OENCTBUMA B

paccMaTpuBaeMOM CEYEHWM He AOIMKHO MpeBbllaTh npefenbHoro ycunus F,., koTopoe MoxeT ObiTb
BOCMPUHATO >Kerne306eTOHHLIM 311IEMEHTOM Npu 06pa3oBaHMM TPELLUH

F<F

crc,ult * (62)

6.3.3. [lpegenbHoe ycunue, BOCNPUHUMAEMOE >XEfe300eTOHHbIM 3NEMEHTOM Mpu obpasoBaHun
HOpManbHbIX TPELWMH, criegyeT onpeaenatb UCXOAS W3 pacyeTa >kene3obeTOHHOro aneMeHTa Kak
CMMOLLHOro Terna ¢ y4yeToM ynpyrux gegopmauumi B apmatype 1 Heynpyrux gedopmaumin B pacTsHyTOM U
ckatoM GeToHe Npu MakCcMMarbHbIX HOPManbHbIX PacTArMBalOLWMUX HanpskeHusix B 6eToHe, paBHbIX
pacy4eTHbIM 3HaYEeHUAM ConpoTuBNeHns 6eToHa pacTskeHntio R, .

6.3.4. PacueT Xene3obeTOHHbIX 3fIeMEHTOB MO 0O6Pa30BaHUIO HOpPMAasibHbIX TPELUMH MO HENUHENHOW
nedopMauMoOHHON Mogenu nNpou3BoasT Ha OCHOBE AuMarpamMmm COCTOSHUSA apmaTtypbl, pacTAHYTOro wu
ckartoro 6eToHa 1 rmnoTesbl NOCKUX cedeHnin. Kputepnem obpasoBaHmsa TPELUUH SBNSETCA AOCTUXEHME
npeaenbHbIX OTHOCUTENbHbBIX AedopMaLMin B pacTsiHyTOM BeToHe.

6.3.5. lNpegenbHoe ycunue, KOTOpoe MOXET OblTb BOCMPUHATO XXerne300eTOHHbIM 3N1EMEHTOM Mpu
06pa3oBaHNKN HaKNOHHBLIX TPELUWUH, crieayeT onpeaensaTb MCXoAsa U3 pacdeTa Xene3obeToHHOro anemeHTa
Kak CMOLHOro ynpyroro tena u Kputepus npoYHOCTU GeToHa Mnpu MMOCKOM HanpsXeHHOM COCTOSHUMU
"cxaTue - pactaxeHue".

6.4. PacyeT xene3ob6eTOHHbIX 311IEMEHTOB MO PACKPLITUIO TPELLMH

6.4.1. Pac4yeT ene3o6eTOHHbIX 3N1IeMEHTOB NMPON3BOAAT MO PACKPbLITUIO PasfNMYHOrO BMAa TPELWH B Tex
cny4asx, korga pacyeTHas npoBepka Ha obpa3oBaHuMe TPELLMH NOKa3biBaeT, YTO TpeLuHbl 0bpasytoTcs.
6.4.2. PacyeT No pacKpbITUIO TPELUH NPOUN3BOAST U3 YCMNOBUS, MO KOTOPOMY LUMPUHA PaCKpPbITUS TPELLUUH

OT BHELUHeEN HarpyskM 4a.. He [OOfbKHa NpeBOCXOAUTb MpeAeribHO AO0MYyCTUMOro 3HayYeHus LWUPUHBI

PacKpbITUA TPELUUH A,

a,.<a

cre,ult * (63)

6.4.3. PacyeT Xene3o0eTOHHbIX 3NeMeHTOB cnegyet npom3sBoaunTb Mo ﬂpO,D,OJ'l)KVITeJ'IbHOMy n no
HenpoaomXUTENTbHOMY PacCKpbITUIO HOPMalibHbIX N HAKIMOHHbIX TPELWWH.

LUVIpVIHy NpPoAO0JKUTESTIbHOIO paCKpbITUA TPELLUH onpeaendroT no cbopmyne

acrc = acrcl’ (64)

a HenpoAOMKUTENBHOMO PACKPbITUSA TPELLUH - NO hopMyre

Ao = Qg Qgcr ~ Qs (65)

roe a

rer -~ WWPUHA pacKpbITUA TpewnH OT NpOAOIKNTENbHOro OENCTBUSA MOCTOSHHbLIX U BPEeMEHHbIX

ANNTENbHbIX HArpy3okK;
a LLNPpUHaA pacKkpbiTUA TpewnH OT HenpoaoImKUTESNTbHOIo DENCTBNA MNOCTOSAHHbIX U BpeMEeHHbIX

cre2
(BNUTENbHbIX N KpaTKOBPEMEHHbIX) Harpy3ok;

acrc3- LWnpmrHa packpbiTua TpewnH OT HenpoaoJIKUTEerbHOro ,D,eIZCTBI/Iﬂ NOCTOAHHbIX U BPEMEHHbIX

ANUTENbHBIX Harpy3oK.

6.4.4. lLUnpuHy packpblTUsi HOpMarbHbIX TPELLMH ONpeaensiioT Kak NponsBeaeHne CpeaHNX OTHOCUTENbHbIX
Aecdopmaumini  apmaTtypbl Ha y4yacTke Mexay TpewmHamy W OfnuHbl 3Toro  yyactka. CpefHue
OoTHOCUTEnNbHble AedopMauny apmMaTypbl MeXAy TPELMHAMUN ONPeaEensoT ¢ y4eToM paboTbl pacTSHYTOro
G6eToHa mexay TpewmHamu. OTHOcuTenbHble Aedopmauuy apmaTtypbl B TpeLUMHEe onpeaensioT u3
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YCITOBHO YMNpYroro pacyeTra Xene3obeToHHOro afieMeHTa ¢ TpeLnHamMm ¢ UCNoSib30BaHNEM NPUBELEHHOIO
mMoayna gedopmauum cxaToro GeToHa, YCTAHOBMEHHOIO C Y4eTOM BIUSIHUSA Heynpyrux gedopmauui
BGeToHa CxaTon 30Hbl, UK NO HENMHENHoW AedopMaumMoHHON Moaenu. PaccTtosHne mexay TpelimHamum
onpeaendalT U3 yCrnoBus, No KOTOPOMY PasHOCTb YCUMNUI B NPOAOMBHOM apMaType B CeHYEeHUU C TPeLLUHON
N Mexay TpewmHaMmn OOommkHa ObiTb BOCMPUHATA YCUNUSIMK CLENSIEHNA apMaTypbl ¢ BETOHOM Ha OfivHe
3TOro yyacTka.

WnpuHy packpblTUa HOpMaribHbIX TPELWWH criegyeT onpenensatb ¢ y4eTOM xapaktepa OeNCTBUS Harpysku
(mnoBTOPSAEMOCTU, ONUTENBHOCTU U T.M.) U BUAa Nnpoduns apMmatypbl.

6.4.5. lpegenbHO [ONYCTUMYK LUMPUHY PacKpbiTUS TPELWMH crnegyeT ycTaHaBnvMBaTb MCXOAs M3
9CTETUYECKNX COOBOpaXeHun, Hanmuna TpeboBaHUM K MPOHMLAEMOCTU KOHCTPYKUWMA, a Takke B
3aBUCMMOCTM OT ANUTENbHOCTM OEeWUCTBUS Harpyskud, Buaa apmaTypHOM CcTanm U ee CKIOHHOCTU K
pPas3BUTUIO KOPPO3NN B TPELLVHE.

Mpy aTOM NpefenbHO AOMYCTUMOE 3HAYeHME LUMPUHBbI PACKPbITUSE TPELLMH a

rcut CN1EAYET NPUHMMATL HEe

Gonee:

a) U3 ycnosusa COXpaHHOCTU apmaTypbl:

0,3 MM - Npy NPOAOIPKUTENBHOM PACKPbITUN TPELLMH;

0,4 MM - NpY HENPOAOIMKUTENBHOM PaCKPbITUN TPELLUH;

6) 13 ycnosusi orpaHNYeHnsi NPOHULIAEMOCTU KOHCTPYKLINIA:

0,2 MM - Npy NPOAOIKUTENBHOM PACKPbITUN TPELLMH;

0,3 MM - NpU HENPOAOIMKUTESTbHOM PACKPLITUM TPELLUH.

[na MaccuBHbBIX MMOPOTEXHUYECKNX COOPY>KEHUN NpeaenbHO OONYCTUMbIE 3HAYEHWUS LUMPWUHBI PacKpbITUSA
TpelwmH ycTaHaBnNuBatoT MO COOTBETCTBYIOLIUM HOPMATUBHLIM AOKYMEHTaM B 3aBUCMMOCTU OT YCrOBUI
paboTbl KOHCTPYKLUMIA U ApYrnx dakTopoB., HO He Gonee 0,5 mm.

6.5. PacueTt xxene3obeToHHbIX 3N1IEMEHTOB MO AedopmaLmsim

6.5.1. PacyeT >xene3obeTOHHbIX 3N1IEMEHTOB NO AedopMauusamM MPou3BOAAT M3 YCrOBUS, NO KOTOPOMY
npormbbl NN nepemMeLLeHns KOHCTPYKUuun f OT OeNcTBMS BHELLHEN Harpy3ku He OOSDKHbl MpeBbiaTb

npenenbHO A0NYCTUMbIX 3Ha4YeHun I'IpOFI/I6OB nnm nepemeu_l,eHvu?l fult
f<f,.(6.6)

6.5.2. Mpornbbl MnM nepemMeLleHns xenesobeToHHbIX KOHCTPYKUMIA onpenensitoT no obwum npasunam
CTPOMTENBHOM MEXaHUKM B 3aBUCMMOCTM OT W3rMOHbIX, CABUIOBbIX W OCEBbIX AedOPMaLNOHHBbIX
(>KECTKOCTHLIX) XapaKTEPUCTUK XKeNne300EeTOHHOro SNeMeHTa B CEYEHUsIX MO ero AnunHe (KpUBWU3HbI, YIIOB
cosura n 1.4.).

6.5.3. B Tex cny4asix, korga npormbbl xene3obeTOHHbIX 31eMEHTOB B OCHOBHOM 3aBMUCAT OT U3rMOHbIX
aedopmaumii, 3Ha4yeHnsa NpornboB onpeaenstoT Mo KEeCTKOCTAM UK MO KPMBU3HAM 3N1EMEHTOB.
XecTkocTb paccmaTpvBaeMoro cevyeHus XenesobeToHHOro anemMeHTa onpeaensoT no obwmm npasunam
COMpPOTUBIEHNS MaTepuanoB: ANd ceyeHus 6e3 TpewuH - Kak Ans YCNOBHO YMPYroro ChfoLHOro
aNeMeHTa, a ANs CeYEeHUs C TpeLwmHaMm - Kak Aris YCIIOBHO YNpyroro aneMeHTa ¢ TpewwmHamm (npuHnmas
NMHENHYIO 3aBUCMMOCTb MEXAy HanpsbkeHusamu u gedopmaumamu). Bnuauve Heynpyrux gedopmaumi
GeToHa y4nTbIBAKOT C MOMOLLBI MNPUBEAEHHOrO MoOAyns Aedopmaumi 6eToHa, a BnuaHWe paboThbl
pacTaHyToro 6eToHa Mexay TpelimHaMm - C NOMOLLbIO MpMBEAEHHOro Moaynsa aechopmaumii apmaTypsbl.
KpunBun3Hy >xene3obeToHHOro anemMeHTa onpeaensioT Kak YacTHOe OT AeNneHns uarnbarero MoMeHTa Ha
XKEeCTKOCTb »Kene300eToOHHOro ceveHust npu narnbe.

PacueT gedopmanmi xenes3obeTOHHbIX KOHCTPYKUUI C Y4ETOM TPELLMH NPOM3BOAAT B TEX CnyvasXx, koraa
pacdeTHas npoBepka Ha obpasoBaHMe TpelmH MokasbiBaeT, YTO TpelumHbl obpasytoTca. B npoTnBHOM
cnyyae npou3BoAdaT pacyeT gedopmaLmi kak ans xxene3obeToHHOro anemeHTa 6e3 TpeLumH.

KpuBuK3HYy 1 NpoaonbHble Aedopmauun Xene3obeToHHOro anemMeHTa Takke onpeaensoT No HenmMHENHON
JedopMauUnoOHHON MoLEeNnn WUCXOoOA U3 YpaBHEHUW pPaBHOBECUS BHELUHUX W BHYTPEHHUX YCUMUNA,
OENCTBYIOLLMX B HOPMarnbHOM CEYEHWWN 3NEMEHTA, MMNOTe3bl MIOCKMX CEYEHUN, AmarpaMMm COCTOSHMS
©GeToHa 1 apmaTtypbl 1 cpegHuX gedopMaunin apmaTypbl MeXay TpeLLmHamun.

6.5.4. PacueTt gedopmaumnin xxene3obeToHHbIX 3IEMEHTOB creayeT NpoM3BoaUTb C y4ETOM ASIMTENBHOCTM
OENCTBMSA Harpys3oK, yCTaHaBNMBaEMbIX COOTBETCTBYOLMMM HOPMATUBHLIMU JOKYMEHTaAMM.

Kp1MBU3HY anemMeHTOB Mpu AEUCTBUM MOCTOSIHHLIX W OAWUTENbHbIX HarpysoKk criegyet onpefendatb no

dopmyne
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rae — - KpUBM3HA 3MieMeHTa OT NPOAOSHKUTENBHOIO AENCTBUA MOCTOSHHBIX U BPEMEHHbIX ANUTENbHbLIX
rl

Harpysok;

1 y

— - KpVBM3HA 3N1EMEHTa OT HENPOAOIMKUTENBHOIO AEWCTBUS MOCTOSIHHLIX U BPEMEHHbLIX (ONUTENbHbIX U
r2

KpaTKOBPEMEHHbIX) Harpy3ok;

1 o

— - KpUBM3HA 3reMeHTa OT HEenpoOOIKUTENBHOrO OENCTBUS MOCTOSIHHBLIX M BPEMEHHbLIX OMUTENbHbIX
r‘3

Harpysok.

6.5.5. lpepenbHo ponyctumbie npormbbl  f
pokymeHtam (CHwuIM 2.01.07). Mpu gencTBuMm NOCTOAHHBIX U BPEMEHHbIX ANUTENbHbIX U KPaTKOBPEMEHHbIX

Harpy3ok npormb >kene3obeTOHHLIX 3IEMEHTOB BO BCEX CIy4YasX He AOMmkeH npeBbiwaTtb 1/150 nponeta n
1/75 BbIneTa KOHCONM.

onpegenAaArT Mno CooTBeTCTBYWLWMM HOPMaTUBHbIM

7. KOHCTPYKTUBHbIE TPEBOBAHUA

7.1. O0LWwme nonoxeHus

7.1.1. Ans obecneyeHnss 6e30MacHOCTM 1 SKCMNyaTaLMOHHOW NPUrOAHOCTM BETOHHbIX U ene306eTOHHbIX
KOHCTPYKLMI NOMUMO TpeboBaHWIi K pacyeTy credyeT Takke BbIMOMHATb KOHCTPYKTMBHbIE TpeboBaHus K
reoMeTpuyecKknM pasMmepamM 1 apMMpPOBaHMUIO.

KoHCTpyKTMBHbIE TpEOOBaHMA yCTaHaABNMBAKOT AN TEX CryyaeB, Koraa:

pacyeToM He NpeacTaBnseTcss BO3MOXHbBIM JOCTaTOMHO TOYHO U onpeaeneHHO NOMHOCTLI0 rapaHTUpoBaTh
COMPOTUBMEHNE KOHCTPYKLMN BHELLUHUM Harpy3kam 1 BO34ENCTBUAM;

KOHCTPYKTUBHbIE TpebOBaHUA ONpedensatoT rpaHuWYHble YCROBMS, B npegenax KoTopbiX MOryT ObiTb
NCMOMb30BaHbl MPUHSATBIE PACYETHbIE NONOXEHWS,

KOHCTPYKTUBHble TpeboBaHuss obecneymBaloT BbINOSIHEHNE TEXHOMOMMU W3rOTOBMEHUA OETOHHbIX |
Xene3o6eTOHHbIX KOHCTPYKLMN.

7.2. TpeboBaHus kK reoMeTpMYEeCKUM pasmepam

FeomeTpuyeckme pasmepbl BETOHHBIX U KeNe300eTOHHbIX KOHCTPYKUMIA AOMKHbI BbiTb HE MEHee BENUNYUH,
obecneymBaoLLmX:

- BO3MOXHOCTb pasMeLleHus apmaTypbl, €e aHKepPOBKM U COBMECTHOW paboTbl ¢ 6ETOHOM C y4eToMm
TpeboBaHun 7.3.3 - 7.3.11;

- OrpaHnYeHune rmbkoCTn CKaTbIX ANIEMEHTOB;

- Tpebyemble nokaszaTenu kavyectsa 6eToHa B koHCTpykumn (TOCT 4.250).

7.3. TpeboBaHUs K apMUPOBaHUIO

3aluTHbIN crion beToHa

7.3.1. 3awmnTHBIN cnon 6eToHa AomkeH obecnevnBaThb:

- COBMECTHYI0 paboTy apmaTtypbl C 6ETOHOM;

- aHKepOBKY apmaTypbl B 6ETOHE 1 BO3MOXHOCTb YCTPOMCTBA CTbIKOB apMaTypPHbIX 311IEMEHTOB;

- COXPaHHOCTb apMaTypbl OT BO3OENCTBUI OKpyXatoLen cpebl (B TOM YMCIE NPU HanuUymm arpeCccuBHbIX
BO3ENCTBUN);

- OTHECTONKOCTb U OFHECOXPAHHOCTb KOHCTPYKLMNA.
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7.3.2. TonwuHy 3awmTHOro cnos 6etoHa crnegyet npMHMMaTh ucxogst 3 tpebosaHni 7.3.1 ¢ y4eToM ponu
apmaTtypbl B KOHCTPYKLMAX (paboyas nnm KOHCTPYKTUBHALA), TUMa KOHCTPYKUWUA (KOMOHHBLI, NNuTbl, 6ankuy,
anemMeHTbl PyHOAMEHTOB, CTEHbI U T.MN.), ANaMeTpa 1 B1uaa apMatypbl.

TonwmHy 3aWwunTHOro cnost 6eToHa Ana apmaTypbl NPUHUMAOT HE MeEHee AnaMeTpa apmaTypbl U HE MeHee
10 mm.

MwuHuMmansbHoe paccTtoaHmne Mexay CTepXXHAMU apMmaTypbl

7.3.3. PaccTtosiHMe wMexay CTepXHsaMM apmaTypbl criegyeT npuHMMaTb He MeHee BerMuYMHbI,
obecneumBatoLLEen:

- COBMECTHYIO paboTy apmaTypbl C 6ETOHOM;

- BO3MOXHOCTb aHKEPOBKM U CTbIKOBaHUSA apMaTypbl;

- BO3MOXXHOCTb Ka4eCTBEHHOIO 6ETOHMPOBAHWUST KOHCTPYKLIMK.

7.3.4. MuHMManbHOe paccTosiHie Mexay CTEPXHAMW apmaTtypbl B CBETY cneayeT MpuHMMaTtb B
3aBMCUMOCTM OT [guamMeTpa apmaTypbl, pas3Mmepa KpynHoro 3anonHutens 6eToHa, pacnonoXxeHus
apMaTypbl B 3fIEMEHTE MO OTHOLLEHWUIO K HanpaBneHuto 6eToHMpoBaHusl, cnocoba yknagku u ynnoTHEeHUs
OeToHa.

PacctosiHne mexay CTepXXHsaMM apmaTtypbl crnegyeT npuHMMaTtb He MeHee AMaMeTpa apmaTtypbl U He
MeHee 25 MMm.

Mpn CTECHEHHbIX YCMOBMAX AONyckaeTcs pacrionaratb CTEepXHWM apmaTtypbl rpynnamu-nydkamu (6e3
3a30pa mexay cTepxHsMun). Mpu 3TOM paccTosiHue B CBETY MeXAy Nydkamu crieqyeT NpuHMMaTh He MeHee
NpMBEOEHHOro AMameTpa YCIOBHOrO CTEPXKHS, MMolladb KOTOPOro paBHaA MowagyM CevyeHus nydka
apmarypbl.

MpooonbHasa apmaTypa

7.3.5. OTHOCMTENBHOE COoAEepPXKaHWe pacyeTHOW MPOAOSIbHOM apMaTypbl B Kene3obeTOHHOM 3nemeHTe
(oTHOWeEHMEe nnowagn cevyeHuss apMatypbl K paboyen nnowagm nornepeyHoro ceveHusi 3nemMeHTa)
crnegyeT NpUHUMAaTb HE MeHee BENWYMHbI, MPY KOTOPOWN 3fIEMEHT MOXXHO paccmaTpmBaTb U paccunTbiBaTb
KaK >kene3006eTOHHbIN.

MvHMManbHOE OTHOCUTENbHOE coaepXaHue paboyen NpPOAONbHOM apMaTtypbl B Xerne3o0eTOHHOM
3NIeMeHTe OnpeaensalT B 3aBUCUMMOCTU OT Xapaktepa paboTbl apmatypbl (cxartasi, pacTsHyTas),
xapaktepa paboTbl anemeHTa (M3rMbaembll, BHELEHTPEHHO CXaTbll, BHELEHTPEHHO pPacTsaHYTbIA) U
rMOKOCTM BHELIEHTPEHHO CXaToro anemeHTta, Ho He MeHee 0,1%. [na MacCMBHbIX TMOPOTEXHUYECKUX
COOPYXXEHUN MEHbLUME 3HaYeHUss OTHOCUTENbHOIO CcodepXaHusi apmaTypbl yCTaHaBnMBalOTCA MO
cneumanbHbIM HOPMaTUBHLIM AOKYMEHTaM.

7.3.6. PacctosiHne mexay CTepXXHAMM NpoaonbHOM paboden apmaTtypbl cnegyeT npuHMMaTh C y4eTOM
TMNa Xenes3obeToOHHOro anemMeHTa (KOMOHHbI, Ganku, NAuTbl, CTEHbl), LWWPUHbI U BbICOTbl CEYEeHUs
anemeHTa M He 6onee BenuuuHbl, obecneuvBatollenn 3PPEKTMBHOE BOBreYeHne B paboTty GeToHa,
paBHOMEpHOEe pacnpefeneHne HanpsXkeHun n aedopMauuin No LWMPUHE CEYEeHUs ANeMeHTa, a Takke
OrpaHNYeHNe LLIMPUHbI PaCKPbITUSA TPELLUMH MexXay CTepXHAMM apmatypbl. [1py 3TOM paccTosiHne mexay
CTEPXXHAMM NpPoJoNbHOM paboyen apmaTypbl crieqyeT npuHuMaTh He 6onee ABYKPaTHOWM BbICOTbl CEYEHUS
anemeHta un He 6onee 400 MM, a B JNMHEMHbIX BHELEHTPEHHO CXaTblX 3NeMeHTax B HanpasreHuu
nnockoctn wmsrmba - He Gonee 500 mMMm. [Ons MacCMBHbIX TMAPOTEXHUYECKUX COOPYXEHun 6Gonblune
3HaA4YeHUs pPacCTOsHMUA Mexay CTepXHAMW YCTaHaBnMBalTCA MO  crneumanbHbIM - HOPMaTUBHbLIM
OOKYMEHTaM.

lMonepeyHoe apmMupoBaHue

7.3.7. B xene306eTOHHbIX 3fieMeHTaX, B KOTOpbIX MorepeyvyHasi cura no pacdety He MOXeT ObiTb
BOCMpPUHATA TOMbKO 6GeToHOM, crieqyeT ycTaHaBnuBaTb MOMEPEYHy apmaTtypy C Lwwarom He Gornee
BENMYKHbI, obecneunBaroLLen BKOYEHNE B paboTy nonepeyHon apmaTypbl npy obpasoBaHnn 1 pa3BuTun
HaKMOHHbIX TpewmH. MNpu 3TOM LwWar nonepeyHon apmaTtypbl cregyeT npuHUMaTb He Gonee NonoBWHbI
paboyen BbICOTbI ceveHust anemeHTa n He 6onee 300 Mm.

7.3.8. B xxene306eToHHbIX anemMeHTax, cogepXallmx pacyeTHYI0 CxXaTylo NpoAoNbHY apmaTtypy, cnegyet
yCTaHaBnmBaTb MONEPEYHYIO apMaTypy C WwaroM He Gonee Benu4umHbl, obecneyvmBaloLLeln 3akpenneHme ot
BbIMy4YMBaHUA NPOLOSBHON CxXaTon apMmatypsbl. [1pyn aTOM Wwar nonepevyHon apmaTypbl cnegyet NnpUHUMaThb
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He Bonee nNsaTHaguaTV AMaMETPOB CXKATOW NPOAONbLHOM apmaTtypbl U He 6ornee 500 MM, a KOHCTpPYKUMS
nornepevyHon apmatypbl AormkHa obecneumBaTb OTCYTCTBME BbINyYMBaHUSA MNPOAOSBHON apMaTypbl B
no6bom HanpasneHuw.

AHKepOBKa 1 coeanHeHUs apmaTypbl

7.3.9. B xene3o6eTOHHbIX KOHCTPYKUMSIX [OSMKHa ObiTb NpeaycMoTpeHa aHKepoBKa apMartypbl,
obecrneynBaloLLlas BOCNPUATUE pacyeTHbIX YCUNUA B apMaTtype B paccMaTpuBaeMOM ceyeHun. [OnuHy
aHKepOBKM OMpeaensitoT M3 YCrioBus, Mo KOTOPOMY ycunuve, OencTBylollee B apmartype, OOMMKHO ObiTb
BOCMPUHATO CUNamMu CUenneHns apmMaTypbl ¢ 6ETOHOM, AENCTBYHOLMMUN NO ASIMHE aHKEPOBKX, U Cunamm
COMPOTUBIMEHUS aHKEPYIOLLMX YCTPONCTB B 3aBUCMMOCTM OT AuameTpa u npoduns apMaTypbl, MPOYHOCTU
0eToHa Ha pacTsbkeHune, TOMWMHbI 3alWMTHOro criosi 6eToHa, BuAa aHKepylwux ycTpoucTe (3arnb
CTEPXHSA, MpuBapKa MonepeydHblX CTep)KHeKn), NonepeyHoro apMmpoBaHUs B 30HE aHKepPOBKW, XapakTepa
ycunusa B apMatype (CKumarollee unu pactsirmBarollee) U HanpshKeHHOro CocTosiHus 6eToHa Ha AnvHe
aHKepOBKMU.

7.3.10. AHKepoOBKy nonepedHon apmaTtypbl cregyeT OCyWecTBnsaTb nyteM ee 3armba n oxeaTa
NPOAOSBHON apMaTtypbl WX MNPUMBAPKOM K NpogonibHou apmaTtype. [lpu 3TOM gMameTp NpPOAOSbHOWN
apmaTypbl 4OJPKeH 6bITb He MeHee NONOBMHbI AnameTpa NornepeyHor apmaTypsbl.

7.3.11. CoeanHeHne apmaTtypbl BHaxyiecTtky (6e3 cBapku) OOMKHO ObiTb OCYLLECTBIIEHO Ha ANUHY,
obecrneynBaioLLyt0 Nnepedadvy pacyeTHbIX YCWUWUA OT OOHOrO CTbIKYEMOro CTEpPXHS K gpyromy. [OnuHy
HaxnecTkn onpeaenstoT no 6a3oBon ANWHE aHKEPOBKU C LOMNOSMHUTENbHbIM YY4ETOM OTHOCUTENbHOIro
KonmnyectBa CTbIKyeMblX B OAHOM MeCTe CTepXHeW, MonepeyHon apmaTtypbl B 30HE CTblka BHaXNECTKY,
PacCTOSAHUS MeXAY CTbIKyEMbIMU CTEPXKHAMM U MEXAY CTbIKOBbIMU COEAMHEHUSIMW.

7.3.12. CBapHble coefuHEeHWss apmaTtypbl crnegyeT BbINOMHATL MO COOTBETCTBYHLUMM HOPMATUBHbLIM
pokymeHTam (TOCT 14098, TOCT 10922).

7.4. 3awmTa KOHCTPYKUMA OT HEGNAronpuATHOro BNNSHUS BO3OENCTBUIA Cpeabl

7.4.1. B Tex cnydyasix, korga Tpebyemass AOMrOBEYHOCTb KOHCTPYKUMK, paboTalolwmx B YCNOBUSAX
HebnaronpuaTHOro BO3OENCTBUS cpefdbl (arpeccuBHble BO3OENCTBUSI), HE MoXeT ObliTb obecneveHa
KOPPO3NOHHOW CTOMKOCTBbIO CaMOM KOHCTPYKLMKU, AOSMKHA BbiTb NpegycMoTpeHa OOMNOMNHUTENbHAS 3alimta
NOBEPXHOCTEN KOHCTPYKUMM, BbiNonHAemast no ykasaHuam CHull 2.03.11 (o6paboTka NoOBEPXHOCTHOrO
cnosi 6eToHa CTOMKMMWM K arpeccuMBHbIM BO3OENCTBUSIM MaTepuanamum, HaHeceHue Ha MOBEPXHOCTU
KOHCTPYKLIMM CTOMKMX K arpeCCMBHbLIM BO3OENCTBUSIM MOKPLITUIA U T.1.).

8. TPEBOBAHUA K M3rOTOBJIEHWIO, BO3BEOEHWIO 1 SKCITYATALVN
BETOHHbIX N )XENE3OBETOHHbLIX KOHCTPYKLU M

8.1. beToH

8.1.1. MNonbop coctaBa GETOHHOM CMECUM MPOU3BOAST C LENbi0 MNOMydYeHUs B KOHCTPYKUMSAX OeToHa,
OTBEYaloLLLero TEXHUYECKMM nokasaTernsm, yCTaHOBNEHHbIM B pasaene 5 v NpUHATLIM B MPOEKTE.

3a ocHoBy npw noagbope coctaBa 6eToHa cnegyeT NpUHMUMaTL onpeaenaLmi Ana AaHHOro Buaa 6etoHa
N Ha3Ha4yeHUs KOHCTPyKUMM nokasatenb OeToHa. [pu 3TOM [OmkHbl OblTb obecneyeHbl n gpyrve
YyCTaHOBIIEHHbIE NPOEKTOM NoKasaTenu kayectsa 6eToHa.

MpoekTnpoBaHne n nogbop coctaBa 6eToHHOM cmecu no TpebGyemow npoyHocTn OeToHa cnegyeT
Npoun3BOANTb, PYKOBOLCTBYSACL COOTBETCTBYHOLMMK HOpMaTuBHbIMU okymeHTammn (TOCT 27006, NTOCT
26633 1 gp.).

Mpn nopnbope coctaBa 6eTOHHOM cMecu AOMKHbI ObiTb obecnedeHbl Tpebyemble nokasatenu kavectsa
(ynoboyknaablBaeMoCTb, COXPaHAEeMOCTb, HepaccrnaMBaeMoCTb, BO34yXOCOAEpPXaHue W  gpyrue
rokasarenm).

CeovictBa nogobpaHHON GETOHHOM CMECK A0IMKHbI COOTBETCTBOBATL TEXHONOIMMN NPON3BOACTBA BETOHHbIX
paboT, BKMHOYAKOWEN CPOKA M YCnoBusi TBepAeHust OGeToHa, crnocobbl, PeXuMMbl MNPUrOTOBMEHUS W
TpaHcnopTupoBaHust 6ETOHHOM CMecu 1 apyrme 0cobeHHOCTM TexHonorndeckoro npouecca (FTOCT 7473,
FOCT 10181).

Mopbop coctaBa OeTOHHOW cMmecu crnegyeT MNPOM3BOAUTL Ha OCHOBE XapaKTepUCTMK MaTepuarnos,
MCNonNb3yemMblX AN ee MPUroTOBMEHUS, BKIOYAOLWNX BSXKYLUME, 3anonHuTenu, Boay M 3ddeKTMBHbIE
pobaekn (mogudpukatopsl) (FCOCT 30515, NOCT 23732, TOCT 8267, TOCT 8736, TOCT 24211).

Mpn nopnbope coctaBa GETOHHOM CMecu criegyeT NPUMEHATb MaTepuarnbl C Y4ETOM MX 3KONOrMYecKomn
4YUCTOThI (OrpaHUYeHne No coaepkaHuo paguoHyKNMaoB, pagoHa, TOKCUYHOCTU U T.N.).
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PacuyeT OCHOBHbIX MapamMeTpoB cocTaBa OETOHHOM CMeCcU MPOM3BOAAT C MOMOLLBK 3aBUCUMOCTEN,
YCTaHOBIEHHbIX 3KCNepUMEHTarTbHO.

Mopbop coctaBa ¢hmbpobeToHa criegyeT NMPOU3BOAUTL COrMacHO NMpUBEAEHHbIM Bbile TpeboBaHMAM C
y4eTOM BMAa 1 CBONCTB apMupytoLmx guop.

8.1.2. lNpwu npurotoBneHnn 6GETOHHOW cMecu pJormkHa ObiTb obecneyeHa HeobxogMmasi TOYHOCTb
O03MPOBKM BXOASALWMX B 6ETOHHYIO CMeCb MartepuanoB W nocnegoBaTernbHOCTb UX 3arpyxeHus (CHwul
3.03.01).

lNMepemewmnBaHne 6GETOHHOM CMecu credyeT BbINOMHATL Tak, 4Tobbl obecneunTtb paBHOMepHOe
pacnpegeneHne KOMMOHEHTOB Mo BcemMy o6beMy cmecu. [1pogormKUTENbHOCTE NepemelLvBaHns
NPMHUMAKOT B COOTBETCTBUM C WHCTPYKUMAMMU NpeanpusiTuin - uarotoButenen 6GeTOHOCMECUTENbHbIX
YyCTaHOBOK (3aBOAOB) UM YCTaHaBNMBAIOT OMNbITHbIM MyTEM.

8.1.3. TpaHcnopTMpoBaHue ©OETOHHOMW CMecu criegyeT OCyLWecCTBAATb crnocobamm Ku  cpeacTBamu,
obecneyvnBaloLWLMMN COXPAHHOCTb €€ CBOWCTB W UCKMIOYALWMMN €€ pacCcrioeHne, a Takke 3arpsi3HeHue
NOCTOPOHHUMK MaTepuanamu. [lonyckaeTcsi BOCCTaHOBMEHWE OTAErNbHbIX MNoKasaTenem kadectBa
GeToOHHOM CMecu Ha MecTe YKNaaku 3a cyeT BBeOeHUs XMMMYeckux Ao06aBOoK WM UCNONb30BaHMUS
TEXHOIOrM4YeCcKMX NpMemMoB Npu ycnosum obecnevyeHns Bcex Apyrnx Tpebyemblx nokasatenemn kadyecrsa.
8.1.4. Yxnagky w ynnoTHeHue ©OeToHa cnefyeT BbINOMHATL Takum o6pas3om, 4YToObl MOXHO 6bino
rapaHTMpoBaTb B KOHCTPYKUMAX [AOCTaTOYHYH OOHOPOAHOCTb W MNNOTHOCTb OeToHa, OTBevaroLmx
TpeboBaHMsIM, NPeayCMOTPEHHbBIM A1 pacCMaTPMBaAEMON CTPOUTENbHOM KOHCTpyKuumn (CHuMIM 3.03.01).
MpumeHsiemble cnocobbl U pexnmbl POPMOBaHMA [OOIMKHbI obecneumBaTb 3afaHHYK MMOTHOCTL W
O[HOPOOHOCTb N YCTaHaBNMBAOTCA C Y4ETOM MNokasaTenen kavyectsa 6€TOHHOM CMecK, BUaa KOHCTPYKLMK
N U30EeNNA N KOHKPETHbBIX MHXEHEePHO-reonormyecknx N NpomM3BoACTBEHHbIX YCIOBUNA.

Mopsgok  GeToHMpoOBaHMs  cnegyeT  ycTaHaBnuBaTtb, NpedycMatpuBas — pacriofiokeHve  LIBOB
GeTOHMPOBaHNS C Yy4ETOM TEXHOMNOTMN BO3BEAEHMSI COOPYKEHUS U €ro KOHCTPYKTMBHbLIX OCOBEHHOCTEMN.
Mpn aToM gomkHa ObiTb obecnedeHa HeobxoaMmas MPOYHOCTb KOHTAKTa NMOBEpPXHOCTEW GeToHa B LUBE
GeToHMpPOBaHWs, a Takke NPOYHOCTb KOHCTPYKLUUN C YH4ETOM Hannyns LWBOB BETOHMPOBAHWS.

Mpun yknagke G6€TOHHOM CMECKM NPU MOHWKEHHBLIX MOMOXUTENbHbLIX U OTPULATENbHbLIX UMM MOBbILLEHHbIX
NOMNOXWUTENbHBIX  Temnepatypax AOfKHbl  ObiTb  MpegyCMOTPEHbl  cneumarnbHble  MeponpusTus,
obecneunBatowme Tpebyemoe ka4ecTBo 6eToHa.

8.1.5. TeepaeHne 6eTtoHa cnenyeT obecneumBaTtb 6€3 NPUMEHEHUS UM C NPUMEHEHMEM YCKOPSIHOLLMNX
TEXHONMOMMYECKMX BO3OEUCTBMIA (C MOMOLLBbI TEMMOBMAXHOCTHOM 00paboTkM nNpu HOpManbHOM WK
NOBbLILLEHHOM OaBMeHUN).

B GeTtoHe B npouecce TBepaeHWa cnefyeT noagepXuBatb pacyHeTHbI TemnepaTypHO-BNaXHOCTHBIN
pexum. MNpn HeobxoaNMMOCTN ANs co34aHus YyCrnoBuin, obecnevmBatoLLmMx HapacTaHme NPoOYHOCTN BeToHa 1
CHWXEHMEe YyCaOouHbIX SBMEHWA, crnegyeT MNpPUMEHSTb creuuwanbHble 3aluTHble MeponpusaTtus. B
TEXHONOrM4ecKoM npolecce TennoBon ob6paboTkm M3genun AOoMmKHbl ObiTe MPUHATBI MEPbl MO CHUXKEHUIO
TemnepaTypHbIX Nepenagos U B3aMHbIX NepeMeLLeHnin Mexay onanyboyHomn hopmon 1 6eToOHOM.

B MaccuBHbIX MOHOMUTHBIX KOHCTPYKUMAX crnegyeT npegycmatpvBaTb MeEpPONpUATUS MO YMEHbLLLEHMIO
BMUSIHNSA TeMMNepaTypHO-BNAXHOCTHbIX NOMEN HaNpPs>KEHWN, CBA3aHHbIX C 3K30TepMuen npu TBEpPAEHUU
6eToHa, Ha paboTy KOHCTPYKLWNA.

8.2. ApmaTypa

8.2.1. ApmaTypa, ucnonb3yemasi Ana apMMpoBaHWUs KOHCTPYKUWWA, AOSMKHa COOTBETCTBOBATb NPOEKTY M
TpeboBaHMsIM COOTBETCTBYIOLLMX CTaHAAPTOB. ApMaTtypa AOSKHA UMEeTb MapKUPOBKY U COOTBETCTBYOLLNE
cepTuduKaTbl, yaOCTOBEPSAIOLLNE €€ KavyeCTBO.

YcnoBus xpaHeHusa apmaTypbl U €e MepeBO3KU AOSMKHbI UCKMoYaTb MEeXaHU4eckme MoBpeXAeHus unm
nnactuyeckue gedopmaumy, yxyawawuwee cuenneHve ¢ 6eToHOM 3arpsisHeHMe, KOPPO3UOHHbIE
NopaXxeHus.

8.2.2. YcTaHOBKY BA3aHOW apmaTtypbl B onanyboyHble opMbl criegyeT npousBoguTb B COOTBETCTBUM C
npoektom. [lMpu atom pormkHa ObITb NpeaycMOTpPeHa HaaexHas ukcaums MNOMNOXEHUs apMaTypHbIX
CTEPXXHEN C MOMOLLbI0 cneuunanbHbiX MeponpuaTuii, obecneumBatollasd HEBO3MOXHOCTb CMELLEeHUS
apMaTypbl B NpoLiecce ee yCTaHOBKM U BETOHMPOBAHMS KOHCTPYKLMW.

OTKNOHEHMA OT MNPOEKTHOrO MOJSIOKEHNA apMaTtypbl MNPW €e YCTAHOBKE He [OOSPKHbl MpeBbiaTtb
AOMyCTUMbIX 3Ha4YeHU, yctaHoBreHHbIx CHulM 3.03.01.

8.2.3. CBapHble apmaTypHble M3genus (CeTkun, Kapkacbhl) creayeT u3rotaBnmBaTb C MOMOLLbIO KOHTAKTHO-
TOYEYHOW CBapkM WNU UMHbIMW chnocobamu, obecneynBaroWwmmm TpebyemMytd MPOYHOCTL CBapPHOro
COEQMHEHUSA U He AOMYyCKalLWUMN CHUKEHUSI NMPOYHOCTN COeaMHsieMbIX apmaTypHbix anemeHtoB (TOCT
14098, NOCT 10922).
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YCcTaHOBKY CBapHbIX apMaTypHbIX n3genui B onanyboyHble hopMbl cnegyeT NnpovM3BoAnTb B COOTBETCTBUN
c npoektoM. [Npn aTom gomkHa OblTb NpegycMoOTpeHa HadexHas gukcaums nonoXeHus apmaTypHbIX
n3genun C MOMOLWbBK CrneumanbHbIX MeponpusTUin, obecnevmBatomMx HEBO3MOXHOCTb CMELLEHUS
apMaTypHbIX U34eNnin B NpoLiecce YCTaHOBKM M BETOHMPOBAHMS.

OTKNOHEHMS OT NPOEKTHOrO MOMOXEHUS apMaTypHbIX U3AEeNUA Npu UX YCTaHOBKE He AOMXKHbI NpeBblwaTh
[ONYCTUMbIX 3Ha4YeHun, yctaHoBneHHbix CHul 3.03.01.

8.2.4. 3arnb apmaTypHbIX CTEpXXHen cnegyeT OCyWecTBNATb C MOMOLbI CrneumanbHbIX OMNpaBoK,
obecneynBaloLLmX HEOBX0AMMbIE 3HAYEHUSA paanyca KpUBU3BHbI.

8.2.5. CBapHble CTbiKM apmaTypbl BbIMOSHAKT C NMOMOLLbIO KOHTAKTHOW, OYrOoBOWM WM BaHHOW CBapKW.
MpumeHsiembI cnocob cBapku JormkeH obecnevnBaTb HEOOXOAMMYIO NPOYHOCTbL CBAPHOro COeaAnHEHUS, a
Takke MPOYHOCTb U AeOopMaTUBHOCTb NPUMbIKAIOWKNX K CBAPHOMY COEOUHEHUIO Y4acTKOB apMaTypHbIX
CTEPXHEN.

8.2.6. MexaHunyeckue coemHeHns (CTbIKM) apMaTypbl crieayeT BbiNOMHATbL C MOMOLLBI ONPECCOBaHHbIX U
pe3bboBbIX MydpT. MNMPOYHOCTL MEXaHWUYECKOro COeAUHEHUs] PAcTAHYTOW apMaTtypbl OOMKHA OblTb Takou
Xe, YTO U CTbIKyeMbIX CTEPXKHEN.

8.2.7. MNpn HaTsHKeHUM apmaTtypbl Ha ynopbl uUnuM 3aTBepAeBlIMA OETOH [OMKHbl OblTb ob6ecnedveHsi
YCTAHOBMNEHHbIE B MPOEKTE KOHTPONMPYEMble 3HAYEHWA npensapuTeNnbHOro HanpskKeHus B npepenax
AonyckaeMblX 3Ha4eHUN OTKIMOHEHWUIN, YCTAHOBIEHHbIX HOPMATMBHBIMW AOKYMEHTaMU UK cneumnanbHbIMU
TpeboBaHusIMW.

Mpn oTnycke HaTskeHUs apmaTtypbl criegyeT obecneuvBaTb NNaBHy nepefady npeaBapuUTENbHOro
HanpskeHnst Ha GETOH.

8.3. Onany6ka

8.3.1. Onany6ka (onanybo4yHble hopMbl) AOMKHA BbINOSHATL Crneayowme OCHOBHble (byHKLMK: npuaaTb
GeTOHy NPOEKTHYK (PbOpMYy KOHCTPyKLMK, obecneuntb TpebyeMbil BUA BHELLUHEN NOBEPXHOCTM GeToHa,
noaaepXmBaTb KOHCTPYKUMIO, NOKa OHa He HabepeT pacnanyboyHyro NPOYHOCTb U, NPpU HEOBXOANMOCTH,
CNY>XUTb YNOPOM NPWU HATS>KEHUN apMaTypbl.

Mpy  M3roTOBMEHMM KOHCTPYKUMIA MNPUMEHSIOT WHBEHTAPHYIO W  cheunasnbHylo, MepecTaBHyO W
nepeaBwkHyto onanyobky (TOCT 23478, TOCT 25781).

OnanyGky 1 ee KpenneHus criegyeT NpoeKTUpoBaTb U U3roTaBnNMBaTh Takum obpa3om, YToObl OHM MoK
BOCMPUHATL Harpysku, BO3HMKalOLWMe B Npouecce MNpou3BOACTBA paboT, MO3BOMASAN KOHCTPYKUMSIM
cBobogHO aedhopmumpoBaTtbest M obecneumBann cobniogeHne AonyckoB B npefenax, YyCTaHOBIEHHbIX Ans
OAHHOW KOHCTPYKLUMM UK COOPYXKEHMS.

Onany6bka 1 KpenneHus OOMMKHbI COOTBETCTBOBATL NPUHATLIM CNocob6aM yKnaaku U ynnoTHeHUs 6eTOHHON
cMecK, yCrnoBusiM NpeaHanpsikeHns, TBepaeHns 6etoHa n Tennoson obpaboTku.

CbeMHyto onanybky cnegyeT NpoekTMpoBaTh M M3roTaBnmBaTb Takum obpasom, 4Tobbl Obina obecneyeHa
pacnanybka KOHCTpyKuun 6e3 noBpexaeHus 6eToHa.

Pacnanybky KOHCTpYKUMIA criegyeT Nnpon3BoauTb nocne Habopa 6eToHoM pacnanybo4yHOn NPOYHOCTH.
HecbemHyto onany0bky criegyeT NpoOeKTUPOBaTb Kak COCTABHYIO YaCTb KOHCTPYKLNN.

8.4. BeTOHHbIE U ene306eTOHHbIE KOHCTPYKLNK

8.4.1. NsrotoBneHne 6ETOHHbIX 1 XKene3obeTOHHbIX KOHCTPYKLMIA BKNOYaeT onanyboyHble, apMmaTypHble U1
GeToHHble paboThbl, NPOBOANMbIE B COOTBETCTBUM C YKasaHMaMu nogpasgenos 8.1, 8.2 n 8.3.

[OTOBbIE KOHCTPYKUMM AOMKHbI OTBeYyaTb TpeboBaHMAM npoekta M HopmaTuBHbIX AokymeHToB (TOCT
13015.0, TOCT 4.250). OTKNOHEHMSI TEOMETPUYECKNX pa3MeEpPOB [OOJDKHbI yKNagblBaTbCA B npegenax
OOMYCKOB, YCTAHOBMNEHHbIX ANSA AAaHHON KOHCTPYKLMN.

8.4.2. B 6eTOHHbIX U ene306eTOHHbIX KOHCTPYKLUMSAX K Havany ux akcniyataumm aktnyeckas npoYyHOCTb
6eToHa gomkHa ObITb He HxKe Tpebyemon NPOYHOCTM BEeTOHA, YCTAHOBIIEHHOW B NPOEKTE.

B cOOpHbIX BGETOHHBLIX U Xene3oBEeTOHHbIX KOHCTPYKUMAX AOfmkKHa ObiTb obecneyeHa ycCTaHOBMEHHas
NMPOEKTOM OTNyCKHasi NPOYHOCTb BeToHa (NPOYHOCTL GeTOHa Npu OTNpaBKe KOHCTPYKUMKM NoTpebuTento), a
ONa npegHanpsKeHHbIX KOHCTPYKUMIA - YCTaHOBMEHHAs MPOEKTOM nepeaaTtoyHas NPOYHOCTb (MPOYHOCTb
©eToHa nNpu OTNyCKe HaTSKEHUS apMaTypbl).

B MOHOMUTHBLIX KOHCTPYKUMAX [OikHa ObiTb obecnedeHa pacnanyboyHas npoyHoCcTb ©OeToHa B
YCTaHOBMEHHOM MPOEKTOM BO3pacTe (Npw CHATUM HecyLLen onanyokn).

8.4.3. MNogbem KOHCTPYKUWUA crnefyeT OCYLEeCTBASATb C NOMOLLBIO cneunanbHbIX YCTPONCTB (MOHTaXHbIX
netenb 1 Apyrmx npucnocobneHui), npeaycMoTpPEeHHbIX NPOeKTOM. pn aToM AoMmKHbI BbiTb 0bBecneyveHsbl
yCrioBusi nogbemMa, UCKNiYatoLme paspyLleHne, NoTepto yCTOMYMBOCTU, ONPOKUAbIBaHNE, packadunBaHme 1
BpaLLeHne KOHCTPYKLNN.
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8.4.4. YcnoBus TPaHCNOPTUPOBKW, CKIMagMpPOBaHUA U XpPaHEHWs KOHCTPYKUMM [OOSDKHblI OTBeYaTb
yKkasaHusMm, npuBefeHHbIM B npoekTe. [pyn aToMm gomkHa 6biTb obecneyeHa COXPaHHOCTb KOHCTPYKLMM,
noBepxHocTen 6eToHa, BbiNyCKOB apMaTypbl U MOHTaXHbIX NEeTENb OT NOBPEXAEHWUN.

8.4.5. Bo3BeaeHve 3aaHnii 1 COOPYXEHUIN N3 COOPHbIX SNEMEHTOB crieayeT NPou3BOANTbL B COOTBETCTBUM
C MpOEeKTOM npou3BoAcTBa paboT, B KOTOPOM AOSMKHbl OblTb MpegyCcMOTpeHbl MocneoBaTeribHOCTb
YCTAQHOBKM  KOHCTPYKUMA U Meponpuatus, obecneumsBawowme Tpebyemyid TOYHOCTb YCTaAHOBKW,
NPOCTPaHCTBEHHYI0 HEN3MEHAEMOCTb KOHCTPYKLMI B NPOLIECCE UX YKPYMHUTENbHOM COOPKM N YCTAHOBKW B
NPOEKTHOE MOSIoXKEeHNE, YCTONYMBOCTb KOHCTPYKUMA M YacTen 34aHus UK COOPYXEHWUs B npouecce
BO3BeeHus, 6e3onacHble ycnosus Tpyaa.

lMpn BO3BEAEHMM 30aHUA W COOPYXKEHUM U3 MOHOMMTHOro 6eToHa cnegyeT npedycMmatpuBaTtbh
nocnenoBaTenbHOCTb  GETOHMPOBAHMA  KOHCTPYKUMIW,  CHATMS WM NepecTaHoBKM  onanyoku,
obecneynBaloLLiMe NPOYHOCTb, TPELYMHOCTOMKOCTb M XKECTKOCTb KOHCTPYKUUA B Mpouecce BO3BeOeHUS.
Kpome atoro, cnegyeT npegycmatpuBaTb Meponpuatust (KOHCTPYKTUBHbIE W TexXHonormyeckue, a npu
HeobXoaMMOCTU - BbIMOSTHEHNE pacyeTa), orpaHnyYnBatrome obpasoBaHMe U Pa3BUTUE TEXHOMOMMYECKNX
TPEeLUUH.

OTKNOHEHMSI KOHCTPYKUWA OT MPOEKTHOro MOSIOKEHUA He AOMKHblI NpeBblwaTb AOMYCTUMbIX 3HaYeHWH,
YCTaHOBIEHHbIX A5 COOTBETCTBYHOLLUMX KOHCTPYKUUIA (KOMOHH, 6anok, nnuT) 3gaHnii u coopyxenun (CHwul
3.03.01).

8.4.6. KoHCTpyKkuun cnepgyet copepxaTb TakuM o6pas3oM, 4TOObl OHW BbINOSIHANN CBOE Ha3HayeHwue,
NpeaycMOTPEHHOE B MpPOEKTe, 3a BEeCb YCTAHOBMEHHbIM CPOK CryXObl 34aHWst WM COOPYXKEHUS.
Heobxoammo cobntogate pexumm akcniyataumm GeTOHHbIX WU Xene3006eTOHHbIX KOHCTPYKUMI 34aHWUnA U
COOPY>XEHWIN, WCKIIOYAOLWMA CHWKEHME WX HECYLLEW CMoCOOHOCTW, JKCMiyaTauMOHHOW MPUrogHOCTU U
OONrOBEYHOCTN BCneactsme rpybbiXx HapylweHUMn HOPMUPYEMbIX YCMOBUIM 3Kcnnyatauuu (neperpyska
KOHCTPYKLMI, HECOBNoAeHNEe CPOKOB NPOBEAEHMsT NNaHOBO-NpeaynpeanTeNbHbIX PEMOHTOB, NOBLILLEHWE
arpeccuBHOCTW cpedbl 1 T.1.). Ecnu B npouecce akcnnyataumm obHapyXeHbl NOBPEXAEHNA KOHCTPYKLNW,
KOTOpble MOryT BbI3BaTb CHWXeHMe ee 6e3onacHOCTM W MNpPendATcTBOBaTb €€ HOopMaribHOMY
YHKUMOHMPOBAHUIO, CneayeT BbiNOSHUTL MEPONPUATUA, MPeayCMOTPEHHbIe B pa3aene 9.

8.5. KoHTponb kadecTtBa

8.5.1. KoHTponb KayecTBa KOHCTPYKUMI OOSPKEH YyCTaHaBnMBaTh COOTBETCTBME TEXHUYECKUX NOoKasaTenemn
KOHCTPYKLMI (reOMeTpuUYEeCcKMX pa3MepoB, MPOYHOCTHbLIX NokasaTenen 6eTtoHa u apmaTypbl, NPOYHOCTH,
TPELLMHOCTONKOCTN U AedpOPMaTMBHOCTM  KOHCTPYKUMKM) MNPU  MX  WU3IFOTOBMNEHUW, BO3BEOEHUN U
aKCnnyaTaumm, a Takke napaMeTpoB TEXHOMOMMYECKNX PEXUMOB NPON3BOACTBA NokasaTensM, ykadaHHbIM
B MPOEKTE, HOPMATMBHbLIX AOKYMEHTaX U B TeXHoMorn4yeckon gokymeHtaumm (CHulll 12-01, TOCT 4.250).
Cnocolbbl  KOHTpoONsA KavecTBa (MpaBunia KOHTPOMs, MeToObl UCMbITAHWUW)  pernameHTUpyoTca
COOTBETCTBYIOLMMM CTaHAapTaMmyn n TexHudeckumm ycrosuamm (CHull 3.03.01, NTOCT 13015.1, TOCT
8829, NOCT 17625, TOCT 22904, NOCT 23858).

8.5.2. [ina obecneyveHns TpeboBaHMi, NpeabsBnseMblX K GE€TOHHbIM M XeNne3o0eTOHHbIM KOHCTPYKLUNSAM,
cnegyeTt NpouMsBOAUTb KOHTPOSb KadecTBa MpoayKuuu, BKKYawWwun B ceba BXOOHOM, OnepauuOHHbIN,
NPUEMOYHBIA N 3KCNITyaTaLMOHHbIA KOHTPOIb.

8.5.3. KoHTponb npoyHocTn GeToHa cnegyeT nNpousBOAUTb, Kak MpaBuio, NO pesynbTatam UCMbITaHus
cneumnanbHO M3roTOBMEHHBIX UK OTOBPaHHbBIX M3 KOHCTPYKUUKM KOHTPOMbHbIX obpasuos (MTOCT 10180,
FOCT 28570).

[na MOHOMUTHBIX KOHCTPYKLMW, KPOME TOro, KOHTPOSib MPOYHOCTM GeToHa cregyeT MNpou3BOAUTb MO
pesynbTaTtaM MCMbITaHMIA KOHTPOSbHbIX 00pasLoB, U3roTaBNMBaeMbIX Ha MecTe yknagkm 6eToOHHON cmecn
N XPaHALWMNXCHA B YCMOBUSAX, WOEHTUYHbIX TBepAeHuto 6eToHa B KOHCTPYKUUW, WAW HepaspyLlualowmmMmm
meTtogamu (FOCT 18105, FOCT 22690, NOCT 17624).

KoHTponb npoYHOCTM crnefyeT MpoOM3BOAMTbL CTATUCTUYECKMM METOAOM C  ydeToM  dpakTU4ecKom
HEeOgHOPOLHOCTMN NPOYHOCTN BETOHA, XapakTepmnsyemMon BENUUNHON KO3hULMEHTA Bapmaumm NpovYHOCTH
GeToHa Ha npegnpusaTuM - npou3BoauTene 6eToHa WM Ha CTPOUTENbHOW NMoWagke, a Takke npu
HepaspyLlaloLWmnX MeTodax KOHTPOS NPOYHOCTN BETOHA B KOHCTPYKLMSAX.

[onyckaeTca npUMeHATb HECTaTUCTUYECKNE METOAbI KOHTPONSA NO pe3ynbTatam UCMbITaHUA KOHTPOSMbHbIX
06pa3yoB Npu OrpaHN4YEHHOM O6bEeME KOHTPONMPYEMbIX KOHCTPYKLMI, Ha Ha4anbHOM 3Tane ux KOHTpons,
npy¥ AONOMHUTENbHOM BbIOOPOYHOM KOHTPOSiEe Ha Nnowagke BO3BEAEHUA MOHOMUTHBIX KOHCTPYKUURA, a
TaKkKe Npu KOHTpomne Hepaspywawwmmm Mmetogamu. lNMpu aTom knacc 6eToHa ycTaHasnvBalT C y4eTOM
ykasaHum 9.3.4.
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8.5.4. KOHTpOnb MOPO30CTOMKOCTU, BOAOHEMPOHNLAEMOCTN M MAOTHOCTM BeToHa crnedyeT Npou3BOaUTb,
pykoBogcTBysicb TpebosaHmsmmn TOCT 10060.0, FTOCT 12730.5, TOCT 12730.1, TOCT 12730.0, FOCT
27005.

8.5.5. KoHTponb nokasatenen KayecTBa apmartypbl (BXOOHOW KOHTPOMb) creayeT npov3BOAUTbL B
COOTBETCTBMM C TpeboBaHNAMN CTaHOAPTOB Ha apMaTtypy U HOPM OPOPMIIEHUSA aKTOB OLEHKM KayecTBa
»Kene3obeToHHbIX U3genun.

KoHTponb kayecTBa cBapo4HbIX paboT npon3soaaT cornacHo CHulM 3.03.01, FTOCT 10922, FOCT 23858.
8.5.6. OueHKy NpUrogHOCTM KOHCTPYKUMM MO MPOYHOCTM, TPELUMHOCTOMKOCTU U AedopMaTMBHOCTMU
(aKcnnyaTaunoHHON NPUrogHOCTM) criegyeT npou3BoauTb Mo ykasanusm TOCT 8829 nytem npoGHoro
Harpy>XeHusi KOHCTPYKLMN KOHTPOSbHOM HArpy3kon unm nyteMm BbIGOPOYHOro UCMNbITaHUA Harpy>xeHnem o
paspyLlieHnsa oTaenbHbIX COOPHbIX WM3AENUA, B3ATbIX M3 MAPTUM OOHOTUMHBLIX KOHCTPYKUWUA. OueHKy
MPUro4HOCTU KOHCTPYKUMM MOXHO TaKke MNpou3BOAUTb Ha OCHOBE pes3yrbTaTOB KOHTPOMSA KOMMrekca
€0MHUYHbIX nokasatenen (Ans COOPHbIX WU MOHOMUTHBIX KOHCTPYKUWW), XapakTepuaylowmx MPOYHOCTb
GeToHa, TONWMHY 3aLUMTHOrO Criosi, reOMeTpU4eckme pasMepbl CEYEHUN M KOHCTPYKLMIW, pacnonoxeHue
apMaTypbl U NPOYHOCTb CBaPHbIX COeAMHEHUA, AuameTp U MexaHu4Yeckne CBOMCTBa apMaTtypbl, OCHOBHbIE
pasmepbl apMaTypHbIX U3OENUA N BEMUYUHY HATSXXEHUs apMaTypbl, NofyvYaeMblX B npouecce BXOAHOrO,
onepaumoHHOro N NPUEMOYHOrO KOHTPOIS.

8.5.7. NMpureMky 6eTOHHbIX 1 Xene3o0eTOHHbIX KOHCTPYKUUI Nocne ux Bo3BeAeHUs criefyeT OCyLeCTBNATb
nyTeM YCTAHOBIIEHMSI COOTBETCTBUS BbIMOMHEHHOW KOHCTPYKUMm npoekTy (CHull 3.03.01).

9. TPEBOBAHNA K BOCCTAHOBJIIEHWIO N YCUIIEHWIO
XXEJIEBOBETOHHbLIX KOHCTPYKLINWA

9.1. O6LWwme nonoxeHus

BocctaHoBneHve wn ycuneHme xenes3obeTOHHbIX KOHCTPYKUMW criegyeT npou3BoauTb Ha OCHOBE
pe3ynbTaTtoB WX HaTypHOro obcrnedoBaHWsl, MOBEPOYHOrO pacyeTa, pacdeTa U KOHCTPYMpOBaHMSA
YCUINMBAEMbIX KOHCTPYKLWUA.

9.2. HaTtypHble 06cnegoBaHMsa KOHCTPYKLMIA

lMyTem HaTypHbIX 06CneaoBaHU B 3aBUCMMOCTM OT 3ajayvv AOMKHbl OblTb YCTAHOBIIEHbI: COCTOSHME
KOHCTPYKLMM, reoMeTpu4eckme pasmepbl KOHCTPYKLMI, apMUpPOBaHME KOHCTPYKLWUA, NPOYHOCTb GEeToHa,
BMA W KNacc apMatypbl U ee COCTOSHME, NPOrMbbl KOHCTPYKUWIA, LUMPUHA PacKpbITUS TPELLMH, X ANUHA U
pacnonoxeHve, pasmepbl W Xxapaktep OedEeKTOB W MOBPEXOAEHUN, Harpy3kuM, cTaTudeckas cxema
KOHCTPYKLMHNA.

9.3. lNoBepoyHble pacyeTbl KOHCTPYKLNIA

9.3.1. lMoBepoyHble pacyeTbl CyLLEeCTBYHOLUMX KOHCTPYKUWMA criegyeT Mpou3BOAUTb NPU  U3MEHEHUMU
OENCTBYIOLLMX Ha HUX Harpy3oK, YCNOBUIM 3KChnyataumm M 06 beMHO-NNaHMPOBOYHbIX PELUEHUR, a Takke
npy obHapyXeHUn cepbe3HbIX AeEKTOB M NOBPEXOAEHNIN B KOHCTPYKLMSAX.

Ha ocHOBe nNOBEPOYHbLIX pPaCYETOB YCTaHABNUBAKOT MPUrOQHOCTb KOHCTPYKLUMK K 3KCnsyaTaumm,
HeoBXOANMOCTb MX YCUINIEHUSA UMW CHWKEHUS 3KCMyaTauMOHHOW Harpy3ku Wnn MNOMHYK HENPUrogHOCTb
KOHCTPYKLMW.

9.3.2. MNoBepo4Hble pacyeTbl HEOHXOANMO MPOM3BOAUTL HA OCHOBE MPOEKTHbLIX MaTepuarnos, AaHHbIX NO
N3roTOBSIEHNIO N BO3BEAEHUIO KOHCTPYKLMI, @ TakKe pesynbTaToB HaTypHbIX 06CneaoBaHNUi.

PacyeTHble cxembl npy nNPOBEAEHUMU MOBEPOYHbIX pacyeToB crieQyeT MpuvHMMaTtb C Yy4eToM
YCTaAHOBNEHHbIX (PaKTUYECKUX FreOMEeTPUYECKUX pasmMepoB, (PakTUYeCKoro CoOeANHEHUA 1 B3aUMOLEeNCTBIS
KOHCTPYKLMI N 9NIEMEHTOB KOHCTPYKLUUI, BbIBMEHHbIX OTKIOHEHUI NPU MOHTaxe.

9.3.3. loBepoyHble pac4yeTbl crnegyeT NpPou3BOAMTb MO Hecylen CcnocobHocTn, aedopmauusam u
TPELLMHOCTONKOCTN. [lonyckaeTca He npou3BOAUTb MOBEPOYHbIE pacdeTbl MO 3KCnyaTaunmoHHOM
NPUrOgHOCTU, €CIM NEPEMELLEHNST N LUMPUHA PaCKpPbITUS TPELLMH B CYLLECTBYIOLLUMX KOHCTPYKUMSX MNpu
MaKCUMarnbHbIX PaKTUYECKMX Harpys3kax He MpeBOCXoOAT AOMYCTUMbIX 3HAYEHMIN, a YCUNNSA B CEYEHUAX
3/IEMEHTOB OT BO3MOXHbIX HArpy3oK He NPEeBbIWAKT 3HAYEHUN yCunmi OT haKTUYECKM OEUCTBYIOLLNX
Harpyaok.

9.3.4. PacyeTHble 3Ha4yeHUs XapakKTepUCTUK GeToHa NpuHMMAalOT B 3aBMCUMOCTW OT Knacca 6eToHa,
YKa3aHHOro B MpOEKTe, WM YCMOBHOro knacca ©6eToHa, onpeaenseMoro C MnoMoOLbl0 NepeBOAHbIX
KoahpumumeHToB, obecrneyvnBaloWmnX IKBUBASIEHTHYIO MPOYHOCTb MO (PaKTMYECKOW CpedHer MpPOYHOCTU
0GeToHa, nony4YeHHOM MO WUCNbITaHMAM OeTOHa HepaspylwalwuMmm MeTo4aMu UM Mo UCNbITaHUSAM
0TOBPaHHbIX U3 KOHCTPYKLMM 06pa3LioB.
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9.3.5. PacueTHble 3Ha4YeHNss xapakTepucTuK apMaTypbl NPUHUMAIOT B 3aBUCMMOCTM OT Kracca apMmartypbl,
yKa3aHHOro B MpOeKTe, UMW YCIIOBHOrO Kracca apMatypbl, onpeaenseMoro C MOMOLWb0 NepeBOAHbIX
KoadhpumumeHToB, obecneumBaroLLMX IKBUBANEHTHYIO MPOYHOCTb MO (PaKTUYECKUM 3HAYEeHUsIM cpepHen
NPOYHOCTN apmaTtypbl, MOSlyYEHHOMW MO AaHHbIM WUCNbITaHUMM 06pas3uoB apmaTtypbl, OTOOPaHHbLIX W3
obcneayemblX KOHCTPYKLMA.

[Mpn OTCYTCTBMM NPOEKTHbIX JAHHbIX N HEBO3MOXHOCTM OTOOpa 06pasLoB AONycKaeTcsa Knacc apMatypbl
yCTaHaBnueaTb MO BMAY Npoduna apmaTtypbl, @ pacyeTHble COMPOTUBIEHUS NPUHUMAaTbL Ha 20% Huxe
COOTBETCTBYIOLLMX 3HAYEHUIN OENCTBYIOLLNX HOPMATMBHbBIX AOKYMEHTOB, OTBEYaOLWNX AaHHOMY Kriaccy.
9.3.6. lNpu npoBegeHUM MOBEPOUHbIX pacyeToB [LOOIKHbl ObiTb Yy4TeHbl AedekTbl U NOBpPEXOEHUSN
KOHCTPYKLMM, BbISIBMIEHHbIE B MNpoOLEecCce HaTypHbIX 0OCneoBaHWMM: CHWXKEHWE MNPOYHOCTU, MECTHbIe
noBpexXaeHnsa nnu paspylleHns 6etoHa; obpbiB apMaTypbl, KOPPO3UA apMaTypbl, HapyLUEHUE aHKEPOBKN M
cuenneHus apmaTtypbl ¢ 6eTOHOM; onacHoe obpa3oBaHMe W pacKpbiTUe TPEeLUMH; KOHCTPYKTUBHbIE
OTKITOHEHMS OT NPOeKTa B OTAENbHbIX 3fIEMEHTaX KOHCTPYKLMU U UX COeANHEHUSIX.

9.3.7. KoHcTpykuun, He yposneTeBopswowme TpeboBaHMSM MNOBEPOYHbLIX pPacYEeTOB MO  Hecyllen
CMocoBHOCTM M 3KCnyaTaunMoHHOM MPUrogHOCTW, nognexaT ycunenuto nnbo Ans HUMX JormkHa ObiTb
CHWXEHa aKCnsyaTaunoHHas Harpyska.

[na KOHCTPYKUWIA, He YAOBMETBOPSIOWMX TPpebOBaHWSAM MOBEPOYHLIX PAcYeToB MO 3KCMiyaTauMOHHON
NPUrogHOCTK, AOMyCKaeTca He npegycmaTpmBaTh YCUNeHus NMbo CHUWXKEHUS Harpyskun, ecnv aktnyeckue
Npormbbl NpeBbILAOT AOMYCTUMbIE 3HAYEHUS, HO HE NPENATCTBYIOT HOPMarnbHOW 3KCnnyaTauun, a Takke
€Cnun akTnyeckoe packpbiTve TpeLMH NpeBbllaeT AOMYCTUMbIE 3HAYEeHUs, HO He co3daeT OMacHOCTU
paspyLUeHus.

9.4. YcuneHune xene3obeToHHbIX KOHCTPYKLUMIA

9.4.1. Ycunenune xene3obeTOHHbIX KOHCTPYKUMIA OCYLLECTBASOT C MOMOLLBI CTalfbHbIX 3f1IEMEHTOB,
GeToHa 1 xxene3obeToHa, apMaTypbl 1 MONIMMEPHbIX MaTepuarnos.

9.4.2. Tpun ycuneHnn xenes3obeTOHHbIX KOHCTPYKUUIA criedyeT yuuTbiBaTb HECYLLYH CMOCOBHOCTb Kak
9NIEMEHTOB YCUIEHUHA, TaK M YCUIIMBAEMOW KOHCTpyKuuu. [na atoro AomkHbl ObiTb obecneyeHbl
BKIlOYEHME B paboTy 3N1EMEHTOB YCUNEHMSA M COBMECTHAs ux paboTta ¢ ycunmBaemowm KOHCTpykumen. [ns
CUIbHO NOBPEXAEHHbBIX KOHCTPYKLMA HECYLLYIO CNOCOBHOCTb YCUNMBAEMOMN KOHCTPYKLUMM HE YYUTbIBALOT.
Mpn 3agenke TpeLWMH C LUMPUHOW packpbiTua Gonee gonyctumon n gpyrux gedekto 6eToHa criegyeT
obecneynTb paBHOMPOYHOCTb YYAaCTKOB KOHCTPYKLMI, NMOABEPrHYBLUMXCHA BOCCTAHOBIEHWIO, C OCHOBHbLIM
GeToHOM.

9.4.3. PacuyeTHble 3Ha4YeHMs1 XapaKTepUCTMK MaTepuanoB YCUMEHWUS MNPUHMMAKOT MO AEeWCTBYHOLLUM
HOPMAaTMBHbBIM JOKYMEHTaM.

PacyeTHble 3HA4YeHMs XapakTepPUCTUK MaTepuarnoB YCUIMBAEMOW KOHCTPYKLMM MNPUHUMAOT UCXOASA U3
NPOEKTHbIX AaHHbIX C Y4YeToM pe3ynbTatoB obcrnenoBaHWs COrMacHoO npasBunam, MPUHATBIM  NpK
NOBEPOYHbIX pacyeTax.

9.4.4. Pac4yeT ycunueaemon Xene3obeToOHHON KOHCTPYKUMWU criegyeT NpovM3BOAUTb MO obLWuM npasunam
pacyeTa >kene3o0eTOHHbLIX KOHCTPYKUMA C  y4eTOM  HanpsKeHHO-4e(OopMUPOBAHHOIO  COCTOSHUS
KOHCTPYKLMM, NONYYEHHOrO €10 A0 YCUIEHUS.

MNpunoxeHune A
CnpaBoy4Hoe

HOPMATWBHbIE CCbIJTIKA

CHwulM 2.01.07-85*. Harpy3ku n BO34encTBus

CHwulM 2.02.01-83*. OcHOBaHUA 34aHUIA U COOPYXKEHUN

CHwuIM 2.03.11-85. 3awmTa CTponTEnbHbIX KOHCTPYKLUUIA OT KOPPO3nn

CHwuI1 2.05.03-84*. MocTbl 1 Tpy6bl

CHwul 2.06.04-82*. Harpy3kvn n BO30eNCTBUSA Ha TMAPOTEXHUYECKME COOpPYXeHUs (BOSTHOBbIE, NlefoBble U
OT CyaoB)

CHwuI1 2.06.06-85. MNnoTuHbI 6eToHHbIE U Xene306eToHHbIe

CHul 3.03.01-87. Hecywme n orpaxgatoLmne KOHCTPYKLUK
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CHwull 12-01-2004. OpraHusauus CTpoMTENbCTBA

CHwull 21-01-97*. MNoxapHasa 6e30nacHOCTb 30aHUN U COOPYXKEHWN

CHwulM 23-01-99*. CtpouTenbHas KnumMaTonorns

CHwul1 23-02-2003. TennoBasa 3awmra 3gaHumn

CHul 32-04-97. ToHHENM Xene3Ho4OopPOXHbIE N aBTO4OPOXHbIE

CHul 33-01-2003. N'apoTexHudeckne coopyxeHnsa. OCHOBHbIE MOMNOXEHUS

CHwulT 1I-7-81*. CTponTenbCTBO B CENCMNYECKMX panoHax

CHulT 11-23-81*. CtanbHble KOHCTPYKLUMMK

FOCT 4.212-80. CIIKI. CtpouTtenbctBo. beToHbl. HoMeHknaTypa nokasaTenen

FOCT 4.250-79. CIIKIM. CtpoutenbcTtBo. BeTOHHble M Xene3o0eToHHble n3Oenus U KOHCTPYKLUUW.
HomeHknaTypa nokasaTenen

FOCT 5781-82. Ctanb ropsidekataHasi Afs apMUPOBaHMUS Kene300eTOHHbIX KOHCTPYKUUIA. TexHuveckne
yCcrosusi

FOCT 6727-80. T[lpoBonoka W3 HU3KOYrNepooMCTOM CTanu XONOAHOTSHyTas Ansg  apMuMpoBaHUSA
Xene3o0eTOHHbIX KOHCTPYKUMA. TexHU4eckme ycrnoBus

FOCT 7473-94. Cmecn 6eToHHbIE. TeXHMYECKME YCIOBUS

FOCT 8267-93. LLe6GeHb n rpaBuin 13 NNOTHbLIX FOPHbLIX NOPOA ANA CTpouTenbHbIX paboT. TexHuveckme
ycrosus

FOCT 8736-93. Necok onsi ctpontenbHbIX paboT. TexHn4eckne ycrnoBus

FOCT 8829-94. MN3nenusi cTpouTerbHble Xene3oO0eTOHHble M OETOHHble 3aBOACKOrO W3roTOBMEHUS.
MeToabl ucnbiTaHna HarpyxeHuem. lNpaBuna oueHKM NPOYHOCTU, XKECTKOCTU N TPELLUMHOCTONKOCTH

FOCT 10060.0-95. beToHbl. MeToabl onpeneneHns MOPO30CTONKOCTU. OBLLME NONOXEHNS

FOCT 10180-90. BeToHbl. MeToabl onpeaeneHnst NPO4YHOCTM NO KOHTPOSbHbIM obpasuam

FOCT 10181-2000. Cmecu 6eToHHble. MeToabl UCMbITAHWIA

FOCT 10884-94. Cranb apmaTypHas TEepPMOMEXaAHUYECKN YMNPOYHEHHAst [Ons  Xene3o06eTOHHbIX
KOHCTPYKUMI. TEXHMYECKMNE YCNOBUS

FOCT 10922-90. ApmaTypHble M 3aknagHble M3genus cBapHble, COeAMHEHUs CBapHble apmaTypbl W
3aKnagHbIX N3aenui xene3obeToHHbIX KOHCTPYKUMA. ObLme TeXHUYeCcKe ycrnoBus

FOCT 12730.0-78. BeToHbl. O6wWuHe TpeboBaHMst K MeTOAAM OMNpenerieHnst NMIIOTHOCTM, MOPUCTOCTU ”
BOAOHENPOHNLLAEMOCTH

FOCT 12730.1-78. beToHbl. MeToabl onpeaeneHns nioTHOCTH

FOCT 12730.5-84. beTtoHbl. MeToabl onpegeneHns BOOGOHENPOHNLAEMOCTH

FOCT 13015.0-83. KoHCTpyKUUKM 1 n3genust 6eToHHble 1 xxene3obeToHHble cOopHble. ObLme TeXHUYEecKne
TpeboBaHusa

FOCT 13015.1-81. KoHcTpyKuun n n3genns 6eToHHble 1 xxene3obeToHHble cbopHble. MNMpruemka

FOCT 14098-91. CoeauHeHus ceapHble apMmaTypbl U 3aKnagHbIX U3AENUN XKene3obeTOHHbIX KOHCTPYKLNIA.
Tunbl, KOHCTPYKUMSA 1 pasmepbl

FOCT 17624-87. beToHbI. YNbTpasByKOBOWN METOZ onpeaeneHns npoYHOCTH

FOCT 17625-83. KoHcTpykuum u u3genusa xenesobeToHHble. PagvauunoHHbIM MeTon onpegeneHus
TOMLUMHBI 3aLLMTHOrO cnosd 6eToHa, pasMepoB U pacnonoXeHns apmaTypbl

FOCT 18105-86. beToHbl. NMpaBnna KOHTPOMS MPOYHOCTK

FOCT 20910-90. beToHbI XapocTorikme. TexHn4Yeckne ycnoeus

FOCT 22690-88. BetoHbl. OnpegeneHve MNPOYHOCTM MEXaHMYECKMMW MeToAaMu HepaspyLuatoLiero
KOHTpOns

FOCT 22904-93. KoHCTpyKLMM xene306eToHHble. MarHuTHbI MeTog onpeaeneHns TOMWUHbI 3aLnTHOro
cnos 6eToHa 1 pacnonoXxeHns apmatypbl

FOCT 23478-79. Onanybka ans BO3BeAEHUS MOHOMUTHBIX BETOHHbIX U XKene300EeTOHHbIX KOHCTPYKLMNA.
Knaccudumkauusa n obme TexHmyeckue TpeboBaHus

FOCT 23732-79. Boga ansa 6eTOHOB 1 pacTBOpPOB. TeXHUYECKNE YCIOBUS

FOCT 23858-79. CoeamHeHNs cBapHble CTbIKOBbIE M TaBPOBble apMaTypbl XXene300eTOHHbIX KOHCTPYKLNNA.
YnbTpa3BykoBble METOAbLI KOHTPONA KayecTBa. [paBuna npuemMku

FOCT 24211-91. [lo6aBkun anst 6eToHoB. O6LLME TEXHNYeCKMe TpeboBaHus

FOCT 25192-82. beTtoHbl. Knaccudumkaumsa n obime TexHnyeckune tpedoBaHns

FOCT 25214-82. BeTOH CUNUKATHbLIN NAOTHLIA. TeXHNYeckne ycrnoBus

FOCT 25246-82. BeToHbI XMUYeCKn CTonkMe. TexHu4Yeckne ycrnosusi

FOCT 25485-89. beToHbl A4encTble. TexXHUYeckme ycrioBums

FOCT 25781-83. ®opmbl cTanbHble ANA U3roTOBMEHUS XKeNne3obeTOHHbIX U3aennn. TexHNn4eckne ycrnoBums
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FOCT 25820-2000. beToHbl nerkune. TexHNU4ecKne ycrnoBms

FOCT 26633-91. beToHbI TSXKeNble U MENKO3epPHUCTbIE. TeXHUYECKME YCIroBUS

FOCT 27005-86. BeToHbl nerkue un syencTole. MNpaBuna KOHTPONA cpegHen NoTHOCTU

FOCT 27006-86. BeToHbl. NpaBrna nogbopa cocTaBoB

FOCT 27751-88. HagexXHOCTb CTPOMTENbHBbIX KOHCTPYKUMMA U OCHOBaHUW. OCHOBHLIE MOSIOXKEHUS MO
pacueTty

FOCT 28570-90. BeToHbl. MeToabl onpegeneHns npo4YHocTM no obpasuam, 0To6paHHbIM U3 KOHCTPYKLMI
FOCT 30515-97. LlemeHTbl. O6Lume TEXHUYECKNE YCIOBMS

FOCT P 51263-99. MNonuctnpon6eTtoH. TexHudeckne ycnosus

CTO ACHYM 7-93. lMpokaT nepuogmyeckoro npoduna ns apmaTypHom ctanu. TexHU4ecKkne ycnoBusl.

MpunoxeHve b
CnpaBo4yHoe

TEPMWHbLI U OMNPEAENTEHNA

KoHCTpyKUMM BETOHHbIE -  KOHCTPYKLWUW, BbINOSIHEHHbIE N3 6eToHa 6e3
apmaTypbl Unm ¢ apmaTypon,
yCTaHaBNMBAEMOW MO KOHCTPYKTUBHbLIM
COOBpaXeHNsIM N HE Y4UTbIBAEMOW B pacyeTe,
pacyeTHble yCUnNus OT BCEX BO3AENCTBUIN B
OETOHHbIX KOHCTPYKUMSIX OOMKHbI ObITh
BOCMPUHATHI GETOHOM.
KOHCTpyKUMM )Xene3o-  KOHCTPYKUMW, BbINOMHEHHbIE U3 BeToHa C
OETOHHbIE - paboyen n KOHCTPYKTUBHOM apMaTypon
(apmmpoBaHHble 6GETOHHbIE KOHCTPYKLINN),
pacyeTHble YCUNNA OT BCEX BO3AENCTBUN B
Xene3o00eTOHHbIX KOHCTPYKUUAX OOSDKHbI ObITb
BOCMNPUHATHI 6€TOHOM 1 pabo4den apmaTypon.
KoHcTpykummn ctane- Kene3ob0eTOHHbIe KOHCTPYKLMK, BKIOYatoLLme
Xene3obeToHHbIe - OTNIMYHbIE OT apMaTypHOWN CTanu cTanbHble
anemeHTbl, paboTatoLme COBMECTHO C
Kene3obeTOHHbIMY 3f1eMeHTaMM.
KoHCTpyKUMM ancnepcHo- kene3obeTOHHbIE KOHCTPYKLMK, BKNOYatoLLmne
apMupoBaHHbie (pnbpo-  ancnepcHo-pacnonoXeHHble GdrUopbl MNn
GEeTOHHbIEe, apMOLIEMEHT-  MENKOSIMENCTbIE CETKN N3 TOHKOW CTarnbHOM
Hble) - NPOBOSIOKM.
Apmartypa paboyas - apmaTtypa, ycTaHaBnuBaemas no pacuery.
ApmaTypa KOHCTPYKTMB- apmartypa, yctaHaBnmBaemas 6e3 pacyeTta u3s
Has - KOHCTPYKTUBHbIX COOBpaXKeHWN.
Apmartypa npegsapuTtenbHO apmartypa, nonydaroLwas HavanbHble
HanpshKeHHas - (NnpenBapuTenbHbIE) HANPSXXEHNUsT B NpoLecce
N3roTOBNEHNS KOHCTPYKLMIA 4O NPUNOXEHNS
BHELUHWX Harpy3oK B CTaaun aKcniyaTaumm.
AHKepoBKa apmaTtypbl -  obecneyeHne BOCNpUsTUA apmaTypon
OENCTBYIOLLMX Ha HEe YCUNUIN nyTem
3aBefeHVs ee Ha onpeaeneHHyo AnvHy 3a
pacyeTHOe cevyeHne unn ycTponcTea Ha
KOHLaX creumarnbHbiX aHKepPOB.
CTblkn apmatypbl coeavHeHNe apMaTypHbIX CTEPXXHEN MO KX
BHaXsecCTKy - AnvHe 6e3 cBapku NyTem 3aBeAeHMs KoHLa
OQHOr0 apMaTypHOro CTEPXXHA OTHOCUTENBHO
KOHLa apyroro.
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Pabouas BbicoTa paccTosiHMe OT CXXaToWn rpaHn anemMmeHTa o
ceveHus - LeHTpa TSKEeCTN PacTAHYTOM NPOLONbHON
apmarypsbl.
3alUnTHbIN crioi 6eToHa - TonwWWHa cros 6eToHa OT rpaHu afeMeHTa 4o
Onvxanwwen NOBEPXHOCTN apMaTypHOro
CTEPXKHS.
MpenenbHoe ycunue -  Hanbornbluee ycunue, KOTopoe MoXeT ObiTb
BOCMPUHATO 3N1IEMEHTOM, €ro CeYeHnem npu
NPUHATBIX XapakTepUCTUKax MaTepumaros.

MNpunoxeHue B
CnpaBouHoe

MPUMEPHbIV MEPEYEHb CBOJOB NPABW,
PASPABATBIBAEMbBIX B PASBUTUE CHwul1 52-01-2003
"BETOHHbIE U XXEJIESOBETOHHbIE KOHCTPYKLINW.

OCHOBHBbIE MNMONOXEHMA"

. BeToHHbIe 1 xene306eToHHbIE KOHCTPYKUUKN 6e3 NpeaBapUTENbHOrO HanNpPsXXeHUs apmaTypbl.

. MpepBapuTenbHO HanpsXKeHHbIE Xene3obeTOHHbIE KOHCTPYKLMN.

. C60pHO-MOHONUTHBIE KOHCTPYKLWUM.

. AncnepcHo-apMmMpoBaHHbIe Xene306eTOHHbIE KOHCTPYKLNN.

. Ctanexene3obeToHHbIE KOHCTPYKLNUN.

. CaMoHanpspkeHHble Xene306eTOHHbIE KOHCTPYKLMK.

. PekoHCTpyKUmMs, BOCCTAHOBINEHME U yCuneHne 6eTOHHbIX U Kene3006eTOHHbIX KOHCTPYKLMIA.

. BeToHHbIe 1 xene306eToHHbIE KOHCTPYKLUUN, NOABEpPratoLmMecs BO3AENCTBUIO arpeCCUBHbLIX Cpes.

. BeToHHbIe 1 xene306eToOHHbIE KOHCTPYKLUK, NOABEPratoLLmMecs BO3AENCTBUIO NoXxapa.

10. BeToHHbIE U ene300eTOHHbIE KOHCTPYKLMKU, NOABEPraloLMecs TEXHONOIMYECKUM U KIMMaTUYECKUM
TemnepaTypHO-BNaXXHOCTHbIM BO34ENCTBUSIM.

11. BeToHHble W Xene3obeTOHHble KOHCTPYKUMM, noaBepralmecs BO3OENCTBUIO MOBTOPHbIX W
OVNHAMUYECKUX Harpysok.

12. BeToHHblE N Xene3obeTOHHbIE KOHCTPYKUUM M3 BETOHOB Ha MOPUCTLIX 3aMOSTHUTENSX U MOPUCTOM
CTPYKTYpbI.

13. BeToHHbIE 1 ene3obeTOHHbIE KOHCTPYKLNN N3 MENKO3EePHUCTOro 6eToHa.

14. BeTOHHbIE 1 Xene3ob6eTOHHbIE KOHCTPYKLMM M3 BbICOKONPOYHOro 6etoHa (knacca Bbile B60).

15. YKene3o6eToHHbIE KapKaCcHbIE 30aHUSA 1 COOPYKEHMS.

16. BeToHHbIe 1 xene3obeToHHble 6eckapKacHble 34aHUSA N COOPYXKEHWS.

17. MNpocTpaHCTBEHHbIE BETOHHbBIE U Xene306eTOHHbIE KOHCTPYKLWN.

OCO~NOOITDEWNPEF
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