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1. PaspaboTaHbl [l0cyaapCTBEHHbIM YHUTAPHbLIM Npeanpusituem - Hay4yHo-nccnegoBaTenbCKkMM, NPOEKTHO-
KOHCTPYKTOPCKMM U TEXHOJIOTMYECKMM WHCTUTYTOM GeToHa un xenesobetoHa "IMYIT HUWMPKB" [NoccTpos
Poccun.

BHeceHbl YnpaBneHnem TexHopmupoBaHus focctpos Poccuu.

2. YTBepxadeHbl U BBedeHbl B Aenctsue [locTaHoBneHmeM [ocynapcTBeHHoro komuteta Poccuinckon
degepauum No CTPOUTENLCTBY U XUNULLHO-KOMMYHanbHoMy kKomnriekcy oT 03.06.2003 r. N 127.

3. BaameH CHwul1 2.03.01-84.

BBEAEHNE

Hactoawwmn HopmaTuBHbIn aokymeHT (CHwulT) coaepXuT OCHOBHbIE MOMOXEHWSs, onpegensowme obuime
TpeboBaHus K BETOHHBLIM U Xene306eTOHHbIM KOHCTPYKUUAM, BKoYaa TpeboBaHus k 6GeToHy, apmartype,
pacdeTaMm, KOHCTPYMPOBAHWUIO, U3rOTOBMEHNIO, BO3BEAEHMIO U IKCNyaTauum KOHCTPYKLUNA.

[eTanbHble yKkazaHWA MO pacyeTam, KOHCTPYMPOBAHUIO, W3TOTOBMEHWUIO W 3KCNnyaTaumm copepxar
COOTBETCTBYIOLLNE HOpMaTMBHbIE AOKyMeHThl (CHWIT, cBogbl npasun), paspabaTtbiBaeMble ANa OTAEMbHbIX
BMAOB ene3obeTOHHbIX KOHCTPYKUUN B pa3sutmne gaHHoro CHull (MpunoxeHue B).

[lo n3gaHmMa cooTBETCTBYIOLLMX CBOAOB Npasun u Apyrux passmsatowmx CHull gokymeHTOB gonyckaeTtcs
Onst pacyeTa W KOHCTPYMPOBaHUS OETOHHbIX W Kene300eTOHHbIX KOHCTPYKUMWA  UCNonb3oBaTb
OENCTBYIOLLME B HACTOsILLLEE BPEMS HOPMATMBHbIE U PEKOMEHAATENbHbIE AOKYMEHTbI.

B paspaboTke HacTosLwero AokymeHTa npuHumanu yvactue: A.V. 3Be3nos, A-p TEXH. HAyK - PYKOBOAUTENb
TeMbl; A-pa TexH. Hayk: A.C. 3anecos, T.A. Myxamegues, E.A. YnCTAKOB - OTBETCTBEHHbLIE UCMOMHUTENN.

1. OBNACTb NMPUMEHEHWA

Hactoswme Hopmbl M npaBuna pacnpoCTPaHATCS Ha BCe TuMbl OETOHHbIX M Kene3obeTOHHbIX
KOHCTPYKLUMI, NPUMEHAEMbIX B MPOMbILLSIEHHOM, TPaXX4AHCKOM, TPAHCMOPTHOM, MMOPOTEXHUYECKOM W
apyrnx obnacTtsx CTpouTenbCTBa, N3roTaBNMBaeMbIX U3 BCeX BMOOB GeToHa 1 apmaTtypbl U NOABEpraemMbix
noObiM BUAAM BO3OENCTBUN.

2. HOPMATUBHBIE CCbIJTIKA

B HacToawmx HopMax 1 npaBuiax UCnonb3oBaHbl CCbISIKU HA HOPMATUBHbIE AOKYMEHTbI, NPMBELEHHbIE B
MpunoxeHun A.

3. TEPMWHbI N OMNMPEAENEHNA

B HacToAwmMx HOpMax W npaBuriax WCMOMb30BaHbl TEPMUHbI W onpefeneHns B COOTBETCTBUM C
MpunoxeHuem b.

4. OBWME TPEBOBAHMA K BETOHHbBIM U XXENE3OBETOHHBLIM KOHCTPYKLUMAM



4.1. BeTOHHbIE 1 Xene300eTOHHbIE KOHCTPYKLUMM BCEX TUMOB AOMKHbI YOOBNETBOPATL TPeOOBaHNSAM:

- o 6e3onacHoOCTY;

- M0 3KCnIyaTaLuMoHHOW NPUrogHoOCTy;

- MO [JONroBEeYHOCTW, a Tawkke [ONnofnHuUTEeNbHbIM TpeboBaHWsM, YyKasaHHbIM B 3adaHun  Ha
NPOEKTUpOBaHME.

4.2. ins yooBneTBopeHus TpeboBaHUAM no 6€30nacHOCTM KOHCTPYKUMU AOMKHbI UMETb Takue HavarbHble
XapaKTepuCTUKK, 4TOBbI C Hagnexawen cteneHbio HaAEXHOCTU MPU PasfUYHbIX PpacHeTHbIX BO3OENCTBUSAX
B npouecce CTpouUTenbCTBa W 3KCnyaTauuyv 30aHUA U COOPYXEHWA OblNN UCKMOYEHbl paspyLueHns
noboro xapakrepa Unu HapyLleHus dKCnryaTaunmoHHOW NPUrogHOCTU, CBA3aHHbIe C NPUYMHEeHWeM Bpeda
XW3HU U1 300POBLI0 FPpaXkaaH, UMYLLEECTBY U OKpYXatoLlen cpege.

4.3. na yooenetBopeHus TpeboBaHMAM NO aKCnyaTauMoHHON NPUrogHOCTU KOHCTPYKUMSA AOIMKHA UMETb
Taknme HayarnbHble XapakTepUCTUKM, 4YTOObl C Hagnexawen CTeneHbld HaAeXHOCTUM Mpu pPasfiMyHbIX
pacyeTHbIX BO3OENCTBUAX HE NPOMCXOoauno obpasoBaHne Unu Ype3mepHoe packpbiTUe TPeLLMH, a Takke
He BO3HMKanuM 4pe3MepHble nepemelleHus, konebaHua w Apyrve noBpexaeHus, 3aTpygHsowme
HOpMarnbHY 3KChyaTaumio (HapyweHue TpeboBaHUA K BHELLHEMY BUAOY KOHCTPYKUMU, TEXHONOMMYECKMX
TpeboBaHM MO HOpManbHOW paboTe 06OpyAOBaHUS, MEXaHM3MOB, KOHCTPYKTMBHbLIX TpeboBaHMiA Mo
COBMECTHOWN paboTe anemMeHTOoB 1 Apyrnx TpeboBaHui, yCTaHOBNEHHbIX MPU NPOEKTUPOBAHMUMN).

B HeobGxoauMMbix crnyvasx KOHCTPYKLMU OOSMKHbI UMETb XapaKTepucTukn, obecnedvmsaiowwime TpeboBaHus
no Tennousonsaumm, 3Bykomsonsauun, Gruonormyeckon sawmrte m ap.

TpeboBaHUs NO OTCYTCTBMIO TPELUMH NPEeabABNSAT K Xene3obeTOHHbIM KOHCTPYKUUSAM, Y KOTOPbIX Npwu
MOMHOCTBbIO PACTSHYTOM CeYyeHuM AOormkHa ObiTb obecneyvyeHa HENpPOHWLAEeMOCTb (HaxOAsLWMXCs nog
AaBrneHneM >XUOKOCTU UMW ra3oB, WUCMNbITbIBAOWMX BO34ENCTBME paguauun v T.M.), K YHUKaNbHbIM
KOHCTPYKUMSAM, K KOTOPbIM NPeabsBnsioT MNOBbIWEHHble TpeboBaHWs MO AONroBeYHOCTW, a Takke K
KOHCTPYKLMAM, SKCryaTupyeMbiM Npu BO3AENCTBUN CUINBHO arpeCcCMBHOW Cpeabl.

B ocTanbHbIX ene3obeToHHbIX KOHCTPYKUMSX 0Opa3oBaHue TpeLuH AONYyCKaeTCcs U K HAM NpeabsBnsioT
TpeboBaHWs NO OrpaHNYEHUIO LLIMPUHBI PACKPbITUS TPELLMWH.

4.4. Ina yooBneTBOpeHus TpeboBaHMAM OONTOBEYHOCTU KOHCTPYKLUMSA OOSMKHA MMETb Takne HavarbHble
XapakTepuCTUKN, 4Tobbl B TeYeHUe YCTaHOBIIEHHOro ANMTENbHONO BPEMEHW OHa yaosrieTsopsna 6bl
TpeboBaHMsM No 6e30MacHOCTM 1 AKCNIyaTaLMOHHOW NPUroAHOCTH C YHETOM BIIMSIHUS HA reoMeTpuYecKne
XapaKTEePUCTUKN KOHCTPYKUMIA M MEXaHUYeCKNe XapakTepuUCTUKU MaTepuanoB pasfiMyHblX pacyeTHbIX
BO3AENCTBUA (ONUTENbHoe AeWCTBUE Harpysku, HebnaronpusiTHble KnumaTuyeckue, TexXHONorndeckue,
TemnepaTypHble W BIIAXHOCTHble BO3L4EWCTBUA, MNOMEPEMEHHOE 3aMOpaXuBaHue W OTTaMBaHue,
arpeccvBHble BO34ENCTBMSA U Op.).

4.5. BbesonacHoCTb, 3KcnnyaTaumoHHas MNPUroAHOCTb, AOSITOBEYHOCTb OETOHHLIX W Xene30B0eTOHHbIX
KOHCTPYKUMI M ApYyrMe yCTaHaBNuBaeMble 3aJaHWEM Ha MpPOeKTUpoBaHWe TpeboBaHWA LOMMKHbI ObITb
obecneYveHbl BbINOMHEHNEM:

- TpeboBaHuin K 6ETOHY N ero COCTaBMSALLMM;

- TpeboBaHu K apmartype;

- TpeboBaHWI K pacHeTam KOHCTPYKLWI;

- KOHCTPYKTUBHbIX TpeboBaHui;

- TEXHONOrM4yeckmx TpeboBaHui,;

- TpeboBaHui NO IKCNyaTauumn.

TpeboBaHna no Harpyskam W BO3AEWCTBMAM, MO npegernly OrHeCTOMKOCTW, MO HENpPOHMLAEeMOCTW, Mo
MOPO30CTOMKOCTU, NO NpeAernbHbIM Nnokasatenam gedopmauun (npormbam, nepemelleHnsaM, aMmnnuTtyae
kone6aHuit), N0 pacyeTHbIM 3HaYEHUsIM TeMnepaTypbl HAPY)XKHOro BO34yXa M OTHOCUTENbHOW BIIAXXHOCTU
OKpy>XatoLLlen cpefpbl, No 3alnTe CTPOUTENbHbIX KOHCTPYKUMIA OT BO3AEWCTBUSA arpecCuBHbIX cped u ap.
yCTaHaBNUBAKTCH COOTBETCTBYIOLWMMN HOpMaTMBHbIMM fokyMeHTamu (CHul 2.01.07, CHull 2.06.04,
CHwul 11-7, CHulM 2.03.11, CHu1I 21-01, CHull 2.02.01, CHwuIM 2.05.03, CHul 33-01, CHwuI1 2.06.06,
CHwuI 23-01, CHuI 32-04).

4.6. lNpu npoekTMpoBaHUM OGETOHHbLIX W Xene300EeTOHHbIX KOHCTPYKUMA HaOEXHOCTb KOHCTPYKUMA
ycTaHaBnueatoT cornacHo NOCT 27751 nonyBepoATHOCTHbIM METOAOM pacyeTa MyTeM MCMNOfb30BaHUSA
pacyeTHbIX 3HAYEHWA Harpy3oK M BO3AEWCTBUN, pacYHETHbIX XapakTepucTuk GeToHa u apmaTypbl (Mnn
KOHCTPYKUMOHHON CTanu), onpegensieMbiX C MOMOLLbD COOTBETCTBYHOLUMX YaCTHbIX KO3 ULMEHTOB
HaJEeXHOCTU MO HOPMATUBHbLIM 3HAYEHUSIM 3TUX XapaKTEPUCTUK, C YY4EeTOM YPOBHSA OTBETCTBEHHOCTU
34aHUN N COOPYXKEHUN.



HopmaTtunBHble 3HaYeHUs Harpy3oK U BO3A4ENCTBUI, 3HAYEeHUS KOa(hpnLMeHTOB HageXXHOCTN NO Harpyske, a
Takke KO3(PPUUMEHTOB HaOEXHOCTU MO Ha3HAYEHUIO KOHCTPYKUWUA YyCTaHaBnMBalT COOTBETCTBYIOLLMMU
HOPMaTUBHbIMU JOKYMEHTaAMU ANA CTPOUTESbHBIX KOHCTPYKLUUIA.

PacyeTHble 3HayeHUs Harpysok W BO3AENCTBUA MNPUHUMAKOT B 3aBUCMMOCTU OT BuAa pacHeTHOro
npeaenbHOro COCTOSAHUSA U pac4YeTHOW CUTyauun.

YpoBeHb HaAEXHOCTU pacyeTHbIX 3HAYEHUN XapakTepUCTUK MatepuanosB yCTaHaBnMBalT B 3aBUCMMOCTU
OT pacyeTHOM cUTyauun U OT OMNACHOCTU OOCTWKEHWUS COOTBETCTBYIOLLErO MpedefilbHOro COCTOSIHUSA U
perynupyroT 3HadeHueM KoaduUMEHTOB HageXHoCTU no 6eToHy u apmartype (MM KOHCTPYKLMOHHON
cranm).

Pacyetr GeTOHHbIX WM Xene3obeTOHHbIX KOHCTPYKUMIA MOXHO MPOU3BOAWUTL MO 3adaHHOMY 3HaYeHuto
HaOEeXHOCTM Ha OCHOBE MOSIHOrO BEPOSITHOCTHOrO pacyeTa MNpu HanmuMyuum [OCTaTOYHbIX [aHHbIX 00
N3MEHYMBOCTUN OCHOBHbIX (PaKTOPOB, BXOASALLMX B pacyeTHblE 3aBUCMMOCTMW.

5. TPEBOBAHUA K BETOHY 1 APMATYPE

5.1. TpeGoBaHusa kK 6eTOHY

5.1.1. MNMpun NnpoekTnpoBaHUN BETOHHbIX K ene306eTOHHbIX COOPYXXEHUIN B COOTBETCTBUM C TpeboBaHNSAMN,
npeabsiBNSEMbIMA K KOHKPETHbIM KOHCTPYKUMSM, OOMKHbl OblTb yCTaHOBNEeHbl Bug ©GeToHa, ero
HOPMMpYEMbIE N KOHTponMpyemblie nokasatenu kavectea (FTOCT 25192, TOCT 4.212).

5.1.2. [Ina GEeTOHHbIX M Xene3obeTOHHbIX KOHCTPYKUMIA creayeT NpuMeHsATb Buabl 6eToHa, oTBevarome
PYHKUMOHANBbHOMY Ha3Ha4YeHUIO KOHCTPYKUMA W TpeboBaHWAM, NpeabsBNSeMbiM K HUM, COrnacHo
aevicteytowmm ctaHgaptam (FTOCT 25192, TOCT 26633, TOCT 25820, TOCT 25485, TOCT 20910, TOCT
25214, TOCT 25246, TOCT P 51263).

5.1.3. OCHOBHbIMW HOPMUPYEMbBIMU 1 KOHTPOMMPYEMbIMU NMoKa3aTensaMm kadyectsa 6eToHa ABNSOTCS:
Krnacc no NpoYHOCTH Ha cxaTtue B;

Krnacc no npo4HOCTN Ha OCeEBOE pacCTAaAXeHne Bt;

Mapka no MOpO30CTOMKOCTU F;

Mapka no sBogoHenpoHuuaemoctn W;

Mapka no cpegHen nnoTHoctn D.

Knacc 6eTtoHa nNo NpoYyHOCTU Ha cxkatve B cooTBeTCTBYyeT 3HayYeHuo KyOUKOBOW MPOYHOCTU BeToHa Ha
ckatne B Mla c obecneyeHHocTbo 0,95 (HopmaTuMBHas KybukoBasi NMPOYHOCTb) M MpUHMMaETCa B
npeaenax ot B 0,5 go B 120.

Knacc 6eToHa no npo4YHOCTU HA OCEBOE pacTsKeHue Bt COOTBETCTBYET 3HAYEHUIO NMPOYHOCTU 6eToHa Ha

oceBoe pactskeHue B Mla ¢ obecneveHHocTbio 0,95 (HOpMaTuBHas NPOYHOCTL BeTOHA) M NPUHMMAaETCH B
npegenax ot B, 0,4 no B, 6.

[onyckaeTca npuvHUMaTb WMHOE 3HayeHue OoOecneyYeHHOCTU MPOYHOCTM GeToHa Ha cXkaTue M oceBoe
pacTsbkeHne B COOTBETCTBMM C TpeboBaHMAMU HOPMATUBHbBIX LOKYMEHTOB ANS OTAENbHbIX crneunanbHbIX
BMOOB COOPYXeHU (Hanpumep, Anst MacCUBHbIX TMAPOTEXHUYECKUX COOPYXKEHWUI).

Mapka 6eToHa No MOPO30CTOMKOCTU F COOTBETCTBYET MWHMMAaribHOMY YWUCAY LIMKIOB MONEPEMEHHOro
3aMOpaXMBaHUA W OTTavMBaHMWs, BblaepXuBaemblx 006pa3uoM npu CTaH4APTHOM  UCMbITAHUK, W
npuHumMaeTca B npegenax ot F 15 go F 1000.

Mapka 6eToHa no BogoHenpoHuuaemoct W cooTBETCTBYET MakCMMarnbHOMY 3HAYeHWIO AaBfeHus BoAbl

(MITa-10"), Bbiaepx1BaeMoMy GETOHHLIM 06Pa3LIOM NPU UCALITAHUKM, U NPUHUMAETCS B npeaenax ot W
2 oW 20.

Mapka no cpegHen nnoTHoCcTU D coOTBETCTBYET CpeaHEMY 3HA4YEHMI0 06 bEeMHON Macchl 6eToHa B Kr/M3 1
npuHnmaeTcs B npegenax ot D 200 go D 5000.

[nsa Hanpsratowmx 6eToOHOB yCTaHaBNMBAKOT MapKy Mo CaMOHaNpPSKEHNIO.

Mpn HeobxoAMMOCTM yCTaHaBNMBAKOT AOMOSHUTENbHbIE MOKa3aTenu kKadyectBa OeTOHa, CBSA3aHHblE C
TENnnonNpoOBOAHOCTbIO, TEMNEPATYPOCTONKOCTbID, OTHECTOMKOCTBIO, KOPPO3MOHHOW CTOMKOCTLIO (Kak camoro
0eToHa, Tak N Haxogswenca B HemM apmatypbl), Buonormyeckon 3awmTon n ¢ gpyrumm tpeboBaHusMu,
npeabaBnseMbiMy K KOHCTpyKuun (CHulM 23-02, CHulM 2.03.11).

MokasaTenu kayecTBa 6eToHa AOMKHbI O6bITb 06ecneyYeHbl COOTBETCTBYIOLMM MPOEKTMPOBAHMEM COCTaBa
OeToHHOM cmecu (Ha OCHOBE XapaKTepUCTUK MaTepuanoB nnsa 6etoHa u TpeboBaHuM K 6GeToHy),
TexHororven npurotoBrneHns 6etoHa u npousBoacTBa paboT. [lokasaTenn 6eToOHa KOHTPONUPYOT B
npouecce NpoM3BOACTBA U HEMNOCPEACTBEHHO B KOHCTPYKLIMW.



Heobxooumble nokasaTenu 6eToHa cregyeT ycTaHaBnuBaTb MPU  MPOEKTUPOBAHUM BGETOHHbLIX U
ene3obeToOHHbIX KOHCTPYKUMA B COOTBETCTBUM C pacyeTOM W YCMOBUSIMU 3SKCMlyaTauuum C y4eToMm
PasnNNYHbIX BO3AENCTBUI OKpYXatloLwei cpedbl U 3alUTHBIX CBOMCTB 6eTOHA MO OTHOLLEHWUIO K MPUHATOMY
BMAOY apmaTypbl.

Knaccel M Mapkum GeToHa crnegyeT HasHayaTb B COOTBETCTBUM C WX MNapamMeTpuyeckumy psigamu,
YCTaHOBMEHHLIMU HOPMATUBHBLIMW LOKYMEHTaMM.

Knacc 6eToHa no Nnpo4yHOCTM Ha cxaTue B HazHaualoT Bo Bcex criyyasix.

Knacc 6etoHa no NPOYHOCTUN Ha OCeBOE pacTAaAXeHne Bt Ha3Ha4atoT B Cliy4dasaXx, Korga 3Ta XapakTepucTtuka

UMeeT rnaBeHCTBYIOLLee 3Ha4YEHNE N ee KOHTPONMMPYIOT Ha NPOM3BOACTBE.
Mapky 6eToHa MO MOPO30CTOMKOCTM F HasHayalT ANd KOHCTPYKUWIW, MNogBeprarwolmxcs LOEeWCTBUIO
rnonepemMeHHOro 3amMopakMBaHUs 1 oTTanBaHuUs.

Mapky 6eToHa no BogoHenpoHuuaemoctn W HasHa4valT ONS KOHCTPYKUWUA, K KOTOPbIM MpeabaABnsioT
TpeboBaHWs NO OrpaHNYEeHNI0 BOAONPOHNLIAEMOCTMW.

Bospact 6eToHa, oTBevalOWMn €ro Knaccy no MPOYHOCTM Ha CXaTtue U Mo MPOYHOCTM Ha OCeBOE
pacTsbkeHue (NPOEKTHbIA BO3PacT), HasHavalT NpU NPOEKTUPOBaHUM UCXOAS M3 BO3MOXHbIX pearibHbIX
CPOKOB 3arpyXeHusi KOHCTPYKUWUA MPOEKTHbIMW Harpyskamu C y4yeTom crnocoba BO3BeOEHWUS U YCrOBUN
TBepAeHuns 6eToHa. [pun OTCyTCTBUM 3TUX AaHHbIX Knacc 6eToHa ycTaHaBNMBalOT B MPOEKTHOM BO3pacTe
28 cyTOK.

5.2. HopmaTtumBHbIE N pacyYeTHbIE 3HAYEHMS NMPOYHOCTHBLIX U 4edOPMaLMOHHBIX XapakTepUCTUK 6eToHa
5.2.1. OcHOBHbIMK MOKasaTeNsIMKU MNPOYHOCTU U AedOPMATMBHOCTM OETOHa SABNSAKTCS HOPMAaTMBHbIE
3HaYeHUsa NX NPOYHOCTHBIX N edOPMALMOHHBIX XapaKTEPUCTUK.

OCHOBHbIMW MPOYHOCTHBLIMU XapakTepucTukaMmm 6eToHa ABMAKTCA HOPMATUBHbBIE 3HAYEHUS:

- conpoTuBIieHnA OeToHa OoCceBOMY CXKaTUko Rb,n ,

- COnpoTUBNeHns 6eToHa 0OCeBOMY pacTskeHuio Ry, .

HopmaTtuBHOe 3HaveHue conpoTuBNEHUss GeTOHa OceBOMY cCxkaTuio (MpU3MEHHas NPOYHOCTb) crneayet
yCTaHaBnmBaTb B 3aBMCMMOCTM OT HOPMATUBHOIO 3HAYEHWUs NPOYHOCTM 06pa3uoB-KyboB (HOpmaTMBHas
KybukoBas NpoOYHOCTb) ANA COOTBETCTBYIOLLEro Buaa 6eToHa 1 KOHTPONMpyemMoro Ha Npoun3BoaCTBe.
HopmaTuBHOe 3HaveHuMe COonpoTUBNEHUA BETOHaA OCEBOMY PaCTSXKEHUIO NPU Ha3HadeHun knacca 6eToHa
MO MPOYHOCTM Ha CXaTue criegyeT yCTaHaBNMBaTb B 3aBMCMMOCTU OT HOPMATUBHOMO 3HAYEHUSA NPOYHOCTH
Ha cxaTme 00pasuoB-KyOOB 11 COOTBETCTBYIOLLENO Buaga 6E€TOHA U KOHTPONMPYEMOIro Ha NPON3BOACTBE.
CooTHoLWeHe Mexay HOPMaTUBHBIMW 3HAYEHUSIMU NPU3MEHHOW M KYOMKOBOW MNpoyvHOCTen GeToHa Ha
cxKaTue, a Takke COOTHOLLIEHNE MeXOy HOPMAaTUBHbIMU 3HAYEHUSIMU NPOYHOCTU BETOHA Ha pacTsKkeHue K
NPOYHOCTN BeTOHa Ha cxaTue Ana CcooTBeTCTBYLero Buaa 6etoHa cnegyet ycTaHaBnvMBaTb Ha OCHOBE
CTaHOapPTHbIX UCNbITAHUNA.

MNpn Ha3HadeHun knacca OeToHa MO NPOYHOCTM HA OCEBOE pPacCTSKEHMEe HOpPMaTUBHOE 3HaveHue
conpoTmBreHns GeToHa OCEBOMY PACTSXKEHWMIO MPUMHUMAKOT PaBHbIM YMCIOBOW XapaKTepucTuKe Knacca
6eToHa No NPOYHOCTUN HAa OCEBOE PACTSKEHMNE, KOHTPONIMPYEMOW Ha NPON3BOACTBE.

OcHoBHbIMKU AethopMaLIMOHHBLIMN XapaKTepPUCTMKaMN DETOHA ABMSAKOTCA HOPMATUBHbIE 3HAYEHMS:

- NpeAenbHbIX OTHOCUTENbHbIX AedopMaLmii 6eTOHa NpyY 0OCEBOM CXaTUN U PACTIKEHUN &, U Eyg s

- HaYarnbHoro Moayns ynpyroctm 6etoHa E, .

Kpome TOro, ycraHaBnuBatoT crieayowime AedopmMaunoHHbIe XapaKTepUCTUKN:
- HaYanbHbIN KO3hULMEHT NonepeyHon gedopmaunm 6eToHa v |

- Mogynb casura 6etoHa G;

- KOa(hdMLUMEHT TemnepaTypHon Aedopmaumn 6eToHa o, ;

- OTHOCMTENbHbIE Aedopmauun non3yvyectn 6eToHa &, (MM COOTBETCTBYKOLIME UM XapaKTepUCTUKY
nonayyectn ¢, .., mepy nonayyectn C, . );

- OTHOCUTENbHbIE AedopMaumn ycaaku 6eToHa &g, .

HopmaTtuBHble 3HavyeHns OedopMaLMOHHbIX XapakTepucTuk OeToHa cneagyeT YycTaHaBnvBaTb B
3aBUCMMOCTM OT Buaa GeToHa, knacca GeToHa Mo MPOYHOCTM Ha cXkaTue, Mapkm BeToHa Mo cpedHen
NAOTHOCTM, @ TakKe B 3aBUCUMMOCTM OT TEXHOMOrMYecKMx napameTpoB OeTOHa, €Crniv OHU W3BECTHbI
(cocTaBa 1 xapakTepucTukm 6eToHHOM cMecn, cnocoboB TBepaeHMS BETOHA 1 OPYrnX napaMmeTpoB).

5.2.2. B kayectBe 000OLLIEHHON XapaKTEPUCTUKA MEXaHMYECKUX CBOWCTB ©OeToHa npu OOHOOCHOM
Hanps»KeHHOM COCTOSIHMM crnegyeT NPpUHMMaTtb HOPMAaTMBHYIO AuMarpamMmy COCTosiHMA (aedbopmmpoBaHus)
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beToHa, yCTaHaB/NBAIOLWWYI0 CBA3b MEXAY HaNpsXXeHnaMn o, , (O-bt,n) M nNpoaosfibHbIMAU OTHOCUTESIbHbIMU

Aedopmauuamn &, . (&, ,) ©KaToro (pactsHyToro) 6eToHa Npu KPaTKOBPEMEHHOM AEUCTBUN OAHOKPaTHO

I'IpI/IJ'IO)KeHHOf/'I Harpys3ku (COFJ'IaCHO CTaHOapTHbIM VICI'IbITaHI/IFIM) BMNNoOTb A0 X HOPMATUBHbIX 3Ha4YEHUN.
5.2.3. OcHOBHbIMYU pac4eTHbIMU MPOYHOCTHbIMU XapaKTepUCTnkamu OeToHa, ncnornb3yemMbiMnN B pacyeTe,
ABNAKTCA paCyHeTHble 3Ha4YeHnaA CconpoTuBneHnsa beToHa:

- oceBoMy cxaTuio R, ;

- 0CeBOMY pacTsixeHuio R, .

PacyeTHble 3HayeHMs MNPOYHOCTHbIX XapakTepucTuk ©OeToHa cnegyeT onpegenatb  AeneHnem
HOPMAaTMBHbIX 3HaYEHU CONPOTMBNEHNSS BETOHA OCEBOMY CXaTMIO M PACTSXKEHUIO HA COOTBETCTBYHOLLME
KO3(h(p1LMEHTbI HAAEXHOCTN NO 6ETOHY NPU CKaTUN U PaCTSXKEHWUN.

3HayeHns1 KO3(PMPULNEHTOB HAOEXKHOCTU crnedyeT NPUHMMAaTh B 3aBUCUMOCTU OT Buaa 6eToHa, pacyeTHOM
XapakTepucTukn 6eToHa, paccmaTpmBaeMoro NpeaenbHOro COCTOSIHUSA, HO HE MEHee:

Ansa Ko PUUNeHTa HageXHOCTU Mo BETOHY Npu CXaTUK:

1,3 - ona npefenbHbIX COCTOSIHUIN NepBOW rpynmnbl;

1,0 - ansa npegenbHbIX COCTOAHUA BTOPOW rpynnbl;

AN koadPUUMEHTa HAOEXKHOCTN N0 BETOHY NPU PaCTSKEHWUN:

1,5 - ana npegenbHbIX COCTOSIHUMM NMEpPBOW FPymnnbl NPU HasHayYeHuu knacca GeToHa MO MPOYHOCTU Ha
cxaTue;

1,3 - TO e, Npu Ha3Ha4YeHUn krnacca 6eToHa No NPOYHOCTU HA OCEBOE PACTSIKEHME;

1,0 - ona npegenbHbIX COCTOSIHUN BTOPOM rpynnbl.

Pac4yeTHble 3Ha4YeHNs OCHOBHbIX AeOPMaLMOHHbIX XapakTepucTuk 6eToHa Ans npeaenbHbIX COCTOSHWUIA
nepBoOr 1 BTOPOW rpynn cnegyet npMHMMaTh paBHbIMU X HOPMATUBHbBIM 3HAYEHUSIM.

BnusaHne xapaktepa Harpysku, okpyxarowen cpefbl, HaNpPs>KeHHOro COCTOsIHMSA 6eTOHa, KOHCTPYKTUBHbIX
ocobeHHOoCTeNn anemeHTa u Apyrnx GakTopoB, HE OTpaxkaeMblX HEMOCPEACTBEHHO B pacyeTax, criegyet
YyYnTbIBaTb B PaCYETHbIX NPOYHOCTHbIX U AehOpMaLMOHHbIX XapakTepuctukax 6etoHa koaddpuumeHTamm

ycrnosuii paboTbl 6eToHa y,, .

5.2.4. PacyeTHble guarpammbl COCTOSHUA (OedopmupoBaHust) 6eToHa crnegyeT onpefenatb nytem
3aMeHbl HOPMaTUBHbIX 3HAYEHUI NapamMeTpoB AuMarpamMmm Ha UX COOTBETCTBYHOLLME pacyeTHble 3HaYeHNs,
npUHUMaeMble Mo ykasaHuam 5.2.3.

5.2.5. 3HavyeHMs NPOYHOCTHbIX XapakTepucTuk 6eToHa npu MMAOCKOM (OBYXOCHOM) WM OObEMHOM
(TPexoCHOM) HanpsXKeHHOM COCTOSHMM crnegyeT onpedendtb C ydeToM Buaa WM knacca 6etoHa u3
KpUTEpUS, BbipaXatoLero CBA3b Mexay npeaenbHbIMU 3HAaYEeHUSAMU HanpsXXeHun, OeNCTBYIOWNX B ABYX
UK Tpex B3aMMHO NepneHANKYNAPHbIX HanpaBneHnsXx.

Hedopmaumm 6eToHa cnegyeT onpeaensitb C y4eTOM MIIOCKOro NN 06 beMHOro HanpsXXeHHbIX COCTOSTHUN.
5.2.6. Xapaktepuctukum 6eToHa - wmMaTpuubl B OMCMNEPCHO-apMUPOBAHHBIX KOHCTPYKUMAX cregyet
NPUHUMATL Kak ANnsa 6€TOHHbIX N XXene300eTOHHbLIX KOHCTPYKLUN.

XapaktepucTukm pmnbpobetoHa B MOPOBETOHHbLIX KOHCTPYKLUMNAX cnefyeT ycTaHaBnmBaTh B 3aBUCMMOCTU
OT XapaKTepucTuk 6eToHa, OTHOCUTENbLHOrO COAEpPXKaHusA, OPMbl, PasMepPoB M pacnosnioXeHns ubp B
GeToHe, ee cuenneHuss ¢ GETOHOM W (PU3MKO-MEXAHUYECKUX CBOWCTB, @ Takke B 3aBMCUMOCTM OT
pa3mMepoB 3MeMeHTa UM KOHCTPYKLIMW.

5.3. TpeboBaHusa k apmaType

5.3.1. NMpun npoekTnpoBaHUM Xene3obeTOHHbIX 30aHUA U COOPYXEHMIN B COOTBETCTBMM C TpeboBaHuAMMU,
npeabaBnseMbiMU K BGETOHHbIM M Xene300eTOHHbIM KOHCTPYKUMSIM, OOMMKHbI OblTb yCTaAHOBMEHbI BUA
apmaTypbl, ee HOpMUpYyeMble U KOHTPONMpyeMble nokasaTenu KavyecTsa.

5.3.2. [Ona xene3o0eTOHHbIX KOHCTPYKUMM creayeT MpuUMEHATb creaylwme Buabl apMatypbl,
YyCTaHOBJIEHHbIE COOTBETCTBYHOLUMUN CTaHOapTaMu:

- ropsiyeKaTaHyto rmagkyto u nepunogudeckoro npocpunsa guametpom 3 - 80 mm;

- TepMOMEXaHNYeCKN YNPOYHEHHYIO Nepnoaudeckoro npocpung anameTpom 6 - 40 mw;

- MEXaHUYECKN YMPOYHEHHYID B XONMOAHOM COCTOSIHMM (XONOAHOAEedOPMUPOBaAHHAA) NEepUoLMYEeCKOro
npodouna unu rnagkyto, AnameTpom 3 - 12 mwm;

- apMaTypHble KaHaTbl AgnamMeTpoM 6 - 15 mm;

- HeMeTarnmMyeckyo KOMNO3UTHYIO apMaTtypy.

Kpome TOro, B 60nbLUenponeTHbIX KOHCTPYKUMAX MOTYT BbiTb MPUMEHEHbI CTarnbHble KaHaTbl (CnvpanbHble,
[OBOWHOW CBUBKM, 3aKpbITbIE).

[nsa aucnepcHoro apMmpoBaHus 6eToHa cnegyeTt NPUMEHATb (mMbpy nnu YacTble CEeTKW.



Ona cranexene3obeTOHHbIX KOHCTPYKUMIA (KOHCTPYKUUIA, COCTOALLMX M3 CTanbHbIX U Xene3obeTOHHbIX
3N1EMEHTOB) NMPUMEHSIIOT NMCTOBYIO U NPOMUIBbHYIO CTanb MO COOTBETCTBYIOWMUM HOpMaM U cTaHZapTam
(CHwul 11-23).

Bug apmatypbl crnefyeT npuHMMaTbh B 3aBUCUMMOCTU OT Ha3HAYeHUs KOHCTPYKUWUWU, KOHCTPYKTUBHOIO
peLleHns, xapakTepa Harpy3oK 1 BO340EMNCTBUIN OKpyXKatoLLen cpeabl.

5.3.3. OCHOBHbIM HOPMUPYEMbBIM W KOHTPONUPYEMbLIM MOKa3aTerneM KayecTBa CTarlbHOW apmatypbl
ABNSAETCS KNnacc apMaTypbl MO NPOYHOCTM Ha pacTsikeHne, 0603Havaembln:

A - ons ropsdekaTaHon U TepMOMEXaHNYECKN YIPOYHEHHOW apmaTypbl;

B - ona xonogHogegopMnpoBaHHON apMaTypbl;

K - ona apmaTypHbIX KaHaToB.

Knacc apmaTypbl COOTBETCTBYET rapaHTUpPOBAHHOMY 3HA4YeHUIO npefdena Tekydectu (pusmyeckoro unm
ycrnosHoro) B Mlla, yctaHaBnnBaeMoMy B COOTBETCTBUM C TpeboBaHUAMW CTaHOAPTOB M TEXHUYECKUX
ycriosun, n npuHumMaeTca B npegenax ot A240 go A1500, ot B500 go B2000 u ot K1400 go K2500.
Knaccbl apmatypbl crnegyeT HasHadyaTb B COOTBETCTBUM C  UX MapamMeTpuyeckumn  psagamu,
YCTaHOBIIEHHbIMW HOPMATUBHLIMU LOKYMEHTaMM.

Kpome TpeboBaHMi MO MNPOYHOCTM Ha pacTsHKeHMe K apmaTtype npegbsasnsiT TpeboBaHus no
JONOSTHUTENbHBIM MoKa3aTenaMm, onpegenseMbiM MO COOTBETCTBYHOLLMM CTaHOapTam: CBapuBaeMOCTb,
BbIHOCIIMBOCTb, MMACTUYHOCTb, CTOMKOCTb MPOTUB KOPPO3MOHHOIO PacTpPecKMBaHUA, penakcauuMoHHas
CTOMKOCTb, XNaJOCTOMKOCTb, CTOMKOCTb MPW BbLICOKMX TemnepaTtypax, OTHOCUTENbHOE yASIMHEHWE Mpu
paspbiBe 1 ap.

K Hemetannuyeckon apmaTtype (B ToM uucne ¢ubpe) npeabsBnsawoT Takke TpeboBaHua no
LLIeNI0YEeCTONKOCTM 1 aare3nn K 6eToHy.

HeobGxoammble nokasaTenn MpUHUMAOT MpU  NPOEKTUPOBAHUMN  Kene300eTOHHbIX KOHCTPYKUMA B
COOTBETCTBMM C TpeboBaHMAMM pacyeTOB WM M3rOTOBMEHUS, a Takke B COOTBETCTBMM C YCNOBUSMM
aKcnnyaTaumm KOHCTPYKLMA C yHETOM pasfiMyHbIX BO3OEWNCTBUN OKpYXKatoLen cpeabl.

5.4. HopmaTtnBHble N pacHeTHbIE 3HAYEHUSI NPOYHOCTHbBIX U AedOpPMaLMOHHbBIX XapakTepUCTUK apMaTypbl
5.4.1. OCHOBHbIMK MNoKasaTendamMmu NPOYHOCTU U AeopmMaTUBHOCTU apMaTypbl SBASIOTCA HOPMAaTUBHbIE
3HaYeHUsa NX NPOYHOCTHBLIX U AedOPMALMOHHBIX XapakTEPUCTUK.

OCHOBHOW MPOYHOCTHOM XapaKTEPUCTMKOW apMaTypbl NPU pacTsXeHun (CxaTun) SBnsSeTcs HopMaTUBHOE

3Ha4eHue conpoTueBneHns R, , paBHOe 3HaYeHuo (U3NYEecKoro npegena TeKy4ecTU WK YCHOBHOTO,

COOTBETCTBYIOLLEro OCTAaTOYHOMY YyANMHEHUO (yKopoyeHuto), pasHoMy 0,2%. Kpome TOro, HopmaTtumBHbIe
3HaA4YeHMs COMPOTUBMEHMS apMaTtypbl MpU CKaTUM  OrPaHUYMBAKOT 3HAYEHUsIMK, OTBEeYarLL MK
aedopmaumam, paBHbIM  MpedenbHbIM — OTHOCUTENbHLIM  AedopMauusiM  yKOpo4veHuss  BeToHa,
OKpY)KaloLLLEero paccmMaTpuBaemyto cxaTtyto apmaTypy.

OcHOBHbIMW AehOpMaLMOHHBIMU XapakTePUCTUKaMK apMaTypbl SIBNISAIOTCA HOPMaTUBHbIE 3HAYEHUS:

- OTHOCMTeSNbHbIX Aedopmaunii  yonuHeHus apmatypbl &g, NpU  AOCTMXEHUM  HanpPsHKEHVAMY

HOPMaTMBHbIX 3Ha4YeHnn R, ;
- MOAyns ynpyrocTu apmaTtypel E ..

Ons apmatypbl C U3NYECKUM NpeaerioM TeKy4eCTM HOpPMaTWMBHbIE 3HaYeHUs] OTHOCUTENbHOM
aedopmMaumn yanvHeHust apmatypbl & ONPEeAenstoT Kak yrnpyrme oTHOCUTENbHble aedopMauum npu

so,n
HOPMAaTMBHbIX 3HAYEHMAX CONPOTUBIIEHNSI apMaTypbl U ee MOAyNSA ynpyrocTy.
[ns apmaTtypbl C YCNOBHbIM NPeaerioMm TEKy4eCTU HOPMaTMBHbIE 3HAYEHMS OTHOCUTENbHOW Aedopmanmm

0,
YANMHEHUA apmaTypbl &, | OMPeAenstoT Kak CyMMy OCTaTO4HOrO YANMHEeHUs apmartypbl, pasHoro 0,2%, 1

n

YAPYrnMx OTHOCUTENbHbIX AeopMaLMi NPU HAaNPSXKEHUN, PaBHOM YCITOBHOMY Mpeaesy TEKy4ecTw.

Ons cxaton apmaTypbl HOpMaTUBHbIE 3HAYEHUS OTHOCUTENbHOM AedopMauun YKOPOYEHUA MPUHUMAOT
TakMMW Xe, Kak Mpu pacTsKEHUM, 3@ UCKITHOYEHMEM CrneuunanbHO OrOBOPEHHbIX ClyyaeB, HO He 6Gornee
npegenbHbIX OTHOCUTENBHbIX Aedopmauuni ykopodeHusa 6eToHa.

HopmaTuBHble 3HavyeHUss MoOyNnsa YMAPYroctu apmaTypbl MpU CKaTUM U pacTHKEHUW NPUHUMAaKOT
O[MNHAKOBbLIMU U YCTaHaBNUBAOT 4515 COOTBETCTBYIOLLMX BUOOB N KNAccoB apMaTypbl.

5.4.2. B ka4yecTBe 0600OLLEHHON XapaKTEPUCTUKN MEXAHUYECKMX CBOWCTB apmaTypbl criegyeT npuHUMaTth
HOPMAaTMBHYIO Auarpammy COCTOSIHUS (0edOpMUPOBaHNS) apMaTypbl, YCTaHABAMBAOLWYI0 CBA3b MeXay

HaNPsYKeHUSIMKU O, | U OTHOCUTENbHLIMU AedOpMaLmMsaMN &, apMaTypbl MPU KPaTKOBPEMEHHOM AeiCTBUM

OOHOKpaTHO I'IpVIJ'IO)KGHHOVI Harpys3ku (COFJ'IaCHO CTaHOapTHbIM VICI'IbITaHVIFIM) BMNOTb A0 AOOCTUMXEHUNA UX
YCTaHOBJ1€HHbIX HOPMAaTUBHbIX 3Ha4YeHUN.



[varpammbl  COCTOSIHUSI apMaTypbl MpU  PacTsHKEHUM U CKaTUM  NPUHUMAKT  OAMHAKOBbLIMM, 33
UCKIMIOYEHMEM CryyaeB, Korga paccmatpuBaeTcs paboTa apmaTtypbl, B KOTOPOW paHee Obinv Heynpyrue
AedopmMaummn NPoTMBOMONOXKHOMO 3HaKa.

XapakTep Avarpammbl COCTOSIHUSI apMaTypbl yCTaHaBNMBAOT B 3aBUCUMOCTY OT BUAa apMaTypbl.

5.4.3. Pac4yeTHble 3Ha4eHus COonpoTuBINEHNA apMaTtypbl Rs onpegendaroT aeneHnemMm HOPpMaTUBHbIX

3Ha4YeHUIn CONPOTUBIEHNS apMaTypbl Ha KOIMPULMEHT HALEXHOCTM NO apMaType.

3HayeHnss KoabdUUMEHTA HAOEXHOCTUM cregyeT nNpuHMMaTb B 3aBUCMMOCTM OT Kracca apmaTypbl U
paccMmaTpuBaemoro rnpegeribHoro COCTOSAHUS, HO He MeHee:

npu pacyeTe no npeaenbHbIM COCTOSAHUAM nepBou rpynnbl - 1,1;

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

PacyeTHble 3HauveHuss moaynsi ynpyroctu apmaTypbl E, npuHMMaloT paBHbIMM MX HOPMAaTUBHLIM

3Ha4YeHUsIM.
BrnvsHve xapaktepa Harpysku, OKpyXKalolleln cpedbl, HanpsKeHHOro  COCTOSIHMSI — apmartypbl,
TEXHOMNOrMYeCKkNX (HakToOpoB U APYrMX YCroBUIN paboThl, HE OTpaXkaeMblX HEMOCPEACTBEHHO B pacyeTax,
crnenyeT yuuTbiBaTb B pPacYeTHbIX MPOYHOCTHLIX UM AedOPMaLMOHHBIX XapaKTepucTUKax apmaTtypbl

Koa(pdmumeHTamm ycnosmn paboTbl apMmaTypbl 7, .

5.4.4. PacyeTHble gnarpammMbl COCTOSIHUS apMaTtypbl crieayeT onpeaendrtb nyTem 3aMeHbl HOPMaTUBHbLIX
3Ha4YeHUNn napameTpoB AMarpaMM Ha WUX COOTBETCTBYIOLLME pacyeTHble 3Ha4YeHus, NpUHMMaeMble Mo
yKazaHuam 5.4.3.

6. TPEBOBAHUA K PACHETY BETOHHbIX 1 XKEJTE3OBETOHHbIX
KOHCTPYKLUMN

6.1. O0LWwme nonoxeHus

6.1.1. Pac4yeTbl BETOHHbIX K xene30b6eTOHHbIX KOHCTPYKUMUW crnegyeT MpovM3BOAMTbL B COOTBETCTBUM C
TpeboBaHmamm FOCT 27751 no meToay npeaenbHbIX COCTOSHUIA, BKNOYAOLEMY:

- npefernbHble COCTOSHUA MNEepPBOWM TPYNNbl, NPUBOOALLME K MNOSIHOM HEMNPUroAHOCTM JKCnnyaTaumm
KOHCTPYKLMMI;

- npegernbHble COCTOSHUS BTOPOMW rpynnbl, 3aTPyAHSAOWMNE HOPMArbHYHO SKCNyaTaunio KOHCTPYKLUIA Unn
YMEHbLUALWMe OOMrOBEYHOCTb 30aHMM U COOPYXKEHMW MO CPaBHEHUID C npeaycMaTpuBaeMbiM CPOKOM
CNyx6bl.

PacyeTbl gomkHbl obecneymBaTb HaAEXHOCTb 34aHWMN UMW COOPYXEHUMN B TEYEHWEe BCEro Cpoka WX
cnyxb6bl, a Takke nNpu NPon3BoacTBe PaboT B COOTBETCTBUMN C TpeboBaHMAMU, NPeabABISEMbIMA K HAM.
PacyeTbl No npeaesibHbIM COCTOSIHUAM MEPBOK rPYNMbl BKAOYALOT:

- pacyeT No NPOYHOCTY;

- pacyeT No YCTOMYMBOCTM POPMbI (41151 TOHKOCTEHHbBIX KOHCTPYKLUR);

- pacyeT Mo YCTOMYNBOCTU NONOXKEHMSA (ONPOKMAbIBAHNE, CKOSTbXKEHWE, BCNIbIBAHNE).

Pac4eTbl N0 NpOYHOCTU BETOHHBIX U Kene3o06eTOHHbIX KOHCTPYKLMI crneayeT NpoM3BOANTb U3 YCOBUS, MO
KOTOPOMY YCUNUSA, HanpskeHus u gedopmaumm B KOHCTPYKUUAX OT PasfiMyHbIX BO3OENCTBUMA C y4eTOM
Ha4yanbHOrO HanpsKEHHOro COCTOAHUS (MpeaHanpsikeHue, TemnepaTtypHble U Apyrue BO3AEUCTBUSA) He
OOIMKHbI NPEeBbIAaTbh COOTBETCTBYHOLLMX 3HAYEHUIN, YCTAHOBMEHHBIX HOPMaMMU.

PacueTbl no ycToM4MBOCTU (POPMbI KOHCTPYKLMM, @ Takke MO YCTOMYMBOCTU MOMOXEHUSA (C y4eToMm
COBMECTHOMN paboTbl KOHCTPYKLMM M OCHOBaHMS, UX AedOpMaLMOHHbBIX CBOMCTB, CONPOTUBNEHUA COBUTY
MO KOHTaKTy C OCHOBaHMEM M [pyrnx OcoBeHHOCTen) cnefyeT Npou3BOAUTL COMMACHO YKa3aHusM
HOPMaTUBHbIX JOKYMEHTOB Ha OTAENbHbIE BUObI KOHCTPYKLUUNA.

B Heobxogumbix cnydasx B 3aBMCMMOCTM OT BMAA W Ha3HAYEHUA KOHCTPYKUUW OOIDKHbI  ObiTb
npomnsBeaeHbl pacyeThbl NO NpedesibHbIM COCTOSIHUSAM, CBA3aHHbLIM C ABMAEHUSIMU, MPU KOTOPbIX BO3HUKAET
HeobXoaANMMOCTb NpeKpalleHnss aKcnnyataumm (4pesmepHble gedopmaunn, CABUMM B COEAVHEHUAX U
apyrve ABneHuns).

PacueTbl No npeaenbHbIM COCTOSIHUAM BTOPOW rpynnbl BKAKOYALOT:

- pac4yeT No 06pas3oBaHMIO TPELLMH;

- pacyeT Mo PacKpbITUIO TPELLUH;

- pacyeT no gedopmaumam.

Pac4yeT 6eTOHHbIX M Xene3obeTOHHbIX KOHCTPYKUMI MO 06pa3oBaHuIO TPELUH criegyeT npoussoauTb U3
YyCroBus, MO KOTOPOMY YCUMWUA, HanpskeHns unn gedopMaumm B KOHCTPYKUMAX OT  pasfiMyHbIX



BO3[4ENCTBUA He OOSMKHbI MpeBbllaTb COOTBETCTBYIOLMX UX NpedenibHblX 3HayYeHur, BOCMNPUHUMAEMbIX
KOHCTpYKLMEN npy o6pasoBaHn TPELLMH.

PacuyeT enes3obeTOHHbIX KOHCTPYKUMIA MO PacKpbITUIO TPELLUMH NPOM3BOAST M3 YCMOBMUS, NO KOTOPOMY
LWMPUHA pPacKpbITUS TPeLMH B KOHCTPYKUMW OT pasnuuHbiX BO3AENCTBUW He [OfMKHa npeBbiwaTb
npeaenbHO JONYCTUMbIX 3Ha4YeHU, yCTaHaBNMBaeMbIX B 3aBUCUMOCTM OT TpeboBaHui, NpeabsBnsemblx K
KOHCTPYKLMK, YCMOBUA ee 3KCnnyaTauun, BO3AEWCTBUS OKpyXawwen cpedbl U XapakTepuUCTUK
mMaTepmanoB C y4eTOM 0COBEHHOCTEN KOPPO3MOHHOIO NOBEAEHMS apMaTypbl.

Pac4yeT 6eTOHHbIX 1 )Xene300eTOHHbIX KOHCTPYKLMI No AedopMaumam cnegyeT nponsBoanTb U3 YCroBuUS,
No KOTOpOMYy npornbbl, yrrbl MOBOPOTa, MNepeMeLleHns uU amnnutygbl KonebaHwss KOHCTPYKUMA OT
PasrMyHbIX BO3OENCTBUIN HE OOMKHbI MPEBbILATh COOTBETCTBYIOLLNX NpeaeribHO ONYCTUMBIX 3HAYEHUIA.
[na KOHCTPYKUWMWA, B KOTOPbIX He [gonyckaetcsa obpas3oBaHue TpeLmH, OOMKHbl OblTb obecneyeHbl
TpeboBaHWs NO OTCYTCTBMIO TPELLMH. B 3TOM cnyyae pacyeT No packpbITUIO TPELLMH He NPOU3BOAST.

[na ocTtanbHbIX KOHCTPYKLUWA, B KOTOPbIX AonyckaeTcsa obpasoBaHue TpeLMH, pacyeT no obpasoBaHuto
TPEeLMH Npom3BOaAT ANs onpeaeneHnss Heo6Xo0AMMOCTM pacdeTa MO PacKPbITUIO TPELLMH U yyeTa TpeLumH
npu pacdeTe no geopmaunsam.

6.1.2. PacdyeT GETOHHbIX U ene306eTOHHbIX KOHCTPYKUMIA MO AONrOBEYHOCTM (MCXOOst M3 pacyeToB MO
npegenbHbIM COCTOAHUSAM NEPBOV M BTOPOW rpynn) cregyeT Npou3BoauTb U3 YCIOBUS, NO KOTOPOMY Mpu
3a0aHHbIX XapaKTepucTMKax KOHCTPYKUUK (pasMmepax, Konnyectse apMaTypbl U OPYrnx XxapakTepucTukax),
nokasatensix kadectBa 6eToHa (MPOYHOCTU, MOPO30CTOMKOCTW, BOAOHENPOHULLAEMOCTU, KOPPO3MOHHOWM
CTOMKOCTW, TemMnepaTypoCTOMKOCTU W APYrnx nokasaTtensax) u apmartypbl (MPOYHOCTU, KOPPO3UOHHON
CTOMKOCTW W ApYrux nokasatensdx) C y4deToM BMUAHUS OKpyXalowen cpedbl MpOAomKUTENBHOCTb
MEXPEMOHTHOro Nepmoaa 1 Cpoka Cry>0bl KOHCTPYKUUIA 30aHUS N COOPYXEHUSI AOMKHa ObiTb HE MeHee
YCTaHOBNEHHON A1151 KOHKPETHbIX TUMOB 30aHWIA U COOPY>KEHWM.

Kpome TOro, B HeobxoaumbIx cnyyasx cnegyeT MpoOuM3BOAUTbL pacyeTbl MO TEnonpOBOAHOCTH,
3ByKOM30nauuKn, bGuonornyeckomn 3awute 1 Apyrum napameTpam.

6.1.3. PacueT BETOHHbIX U ene3006eTOHHbIX KOHCTPYKUMIA (TMHENHbIX, MITOCKOCTHbIX, MPOCTPAHCTBEHHBDIX,
MacCCUBHbIX) MO MpeaenbHbiM COCTOAHUAM MEPBOW M BTOPOW TPynn MNPOU3BOAAT MO  HaMpshKEHUAM,
ycunuam, gedopmMaumsam n nepemMeLLeHnsiM, BblMUCIIEHHBIM OT BHELLUHUX BO3OENCTBUN B KOHCTPYKUMSX U
obpasyemMbIX UMW cCUCTEMAX 30AHUA U COOPYXEHUN C y4eTOM (U3NYECKOW HENMHENHOCTWU (Heynpyrux
nedopmaumn 6etoHa M apmaTtypbl), BO3MOXHOrO 00pasoBaHUA TPELUMH M B HeobXoauMMbIX criyvasix -
aHM30TPONUKU, HAKOMMNEHUA MOBPEXOEHUN U reOMETPUYECKON HENMHENHOCTU (BnusHMe gedopmauunin Ha
N3MEHEHME YCUNNIA B KOHCTPYKLNSIX).

®Pn3NYECKY0 HENMMHENHOCTb W aHW3O0TPONUI0 CredyeT y4uuTbiBaTb B OMNpPedensitolmx COOTHOLLEHUSX,
CBA3bIBAOLWNX MeXOy coOOM HanpskeHus n gedopmauuun (MM yCcunms 1 nepemeLleHus), a Takke B
YCIOBUSIX MPOYHOCTU M TPELLMHOCTONKOCTUN MaTepuana.

B cratnyeckn HeonpegenuMbiX KOHCTPYKUMSAX crnedyeT yuuTblBaTb nNepepacnpegeneHve  ycunuin B
afieMeHTax cUcTeMbl BCneacTeme obpasoBaHns TPELLMH U pasBUTUS HeYNpyrnx gedopmMaunin B 6eToHe U
apmartype BMSfiOoTb 40 BO3HMKHOBEHUS NpeaenbHOro COCTOSHUA B anemeHTe. [lpu OTCyTCTBMM METoLOB
pacdeTa, YyuYuTbiBalOLWMX Heynpyrme CBOWCTBa xerne3obeTtoHa, unu AaHHbiX O Heynpyron paboTte
XKene3obeTOHHbIX 3MEMEHTOB [OMYyCKaeTCs MPOM3BOAMTL OnpefeneHne YCUnum u  HanpsbkeHuin B
CTaTU4eCcKn HeonpeaenuMbiX KOHCTPYKUMSIX W CUCTEMaxX B NpPegnonioXeHun ynpyrom paboThbl
Xene3ob6eToHHbIX ar1ieMeHTOoB. [Mpn 3TOM pekoMeHAayeTCHa yunTbiBaTb BNNAHME (PU3NHECKON HENTMHENHOCTU
NyTeM KOPPEKTUPOBKU pPe3ynbTaTOB JIMHEMHONO pacyeTa Ha OCHOBE [aHHbIX 3JKCMNepUMEHTanbHbIX
NUccrneaoBaHW, HENMWMHEWHOrO MOAENUPOBAHUS, pe3ynbTaToOB pacyeTa aHamnorMyHblXx OOBLEKTOB W
9KCMEPTHbIX OLIEHOK.

Mpun pacyeTe KOHCTPYKLUMI NO NPOYHOCTU, Aedopmaumsam, 06pasoBaHMIO N pacKpbITUIO TPELLMH HA OCHOBE
MEeTOAa KOHEYHbIX 3M1EMEHTOB LOMMKHbI OblTb NPOBEPEHbI YCNOBUS MPOYHOCTU U TPELLMHOCTOMKOCTU ANs
BCEX KOHEYHbIX 31IEMEHTOB, COCTaBMSAOLMX KOHCTPYKLMIO, @ TakkKe YCrOBUS BO3HUKHOBEHUS Ype3MEpPHbIX
nepemMeLLeHnin KOHCTpyKuun. MNMpu oueHKke npefenbHOro COCTOsIHUA MO MPOYHOCTM AOMyCcKaeTcsa nonaratb
OTAENbHbIE KOHEYHblE 3reMeHTbl paspyLUEeHHbIMU, €CNK 3TO He Bre4veT 3a cobon nporpeccupytolero
paspyLleHUs 30aHUS WU COOPYXEHUA M MO UCTEYEHUM [JEeNCTBMS pacCMaTpuBaeMOn Harpysku
3KCMyaTaumMoHHasa NPUrogHOCTb 34aHUSA UM COOPYXKEHUSI COXPaHAETCA UM MOXeT OblTb BOCCTaHOBIEHA.
OnpegenexHve npefenbHbiX ycunuin n gedgopmaumii B GETOHHBIX M XXene3o0eTOHHbIX KOHCTPYKLUAX
cnegyet nNpou3BOAMTb HA OCHOBE pacyeTHbIX cxem (Mogenen), Haubonee 65nM3Ko OTBEYaoLLMX
peanbHOMY U3NYEeCKOMY XapakTepy paboTbl KOHCTPYKUMA K MaTepuanoB B paccMaTpuBaeMom
npegeribHOM COCTOSHUN.



Hecywyto cnocoBHOCTb Xene3obeTOHHbIX KOHCTPYKUWA, CMOCOBHbIX npeTepneBaTb AOCTaTOMYHbIE
nnactnyeckue gedopmaumm (B 4aCTHOCTM, NPW UCNONb3OBaHWM apMatypbl C (PU3MYEeCcKMM npenenom
TeKy4ecTun), JonycKaeTcsa onpeaensate MeToa0M NpeaenbHOro paBHOBECKS.

6.1.4. MNpn pacdyeTax GETOHHbLIX U ene3obeTOHHbIX KOHCTPYKUMIA MO npedefibHblM COCTOAHMAM crefyet
paccmMaTpuBaTb pasfnuyHble pacyeTHble cuTyauun B cootBetcTBum ¢ FOCT 27751.

6.1.5. PacueTbl GETOHHbIX 1 Kene300eTOHHbLIX KOHCTPYKLUMIA crieayeT Npon3BoauTb Ha BCE BUAObI HArpys3ok,
oTBEeYaLWnX (PYHKLMOHANBHOMY Ha3HaYeHMIO 30aHUA N COOPYXXEHUW, C YYETOM BIIMSHUS OKPY>KatoLLEen
cpeabl (KMMMaTUYeCKUX BO3AENCTBUN U BOAbI - SIS KOHCTPYKUUIA, OKPY>KEHHbIX BOAOW), @ B HE06X0OUMbIX
crny4asx - C y4eTOM BO3OENCTBUS MNoXapa, TEeXHOMOMMYEeCKUX TemnepaTypHbIX W BAAXHOCTHbIX
BO34ENCTBUN U BO3OENCTBUN arpecCUBHbIX XMMUYECKMX Cpes.

6.1.6. PacyeTbl 6ETOHHbIX N Xene3obeTOHHbIX KOHCTPYKUMI NpOM3BOAAT Ha LEWCTBUE U3rMbaroLmx
MOMEHTOB, NPOAOSbHbIX CUIT, MOMEPEYHbIX CUIT U KPYTALMX MOMEHTOB, a TakKe Ha MeCTHOe AenCTBue
Harpysku.

6.1.7. lpu pacyeTax OETOHHbIX M Xene300eTOHHbIX KOHCTPYKUMIA creayeT yvuTbiBaTb OCOOEHHOCTM
CBOWCTB pasfnuyHbiXx BUOOB 6eTOHa M apMaTtypbl, BANAHUS HA HUX XapakTepa Harpy3kv KU OKpyKatoLien
cpenpbl, CnocoboB apMUPOBaHNA, COBMECTHOCTL paboTbl apMaTtypbl U 6eTOHA (MPX HANMMYUK N OTCYTCTBUK
cuenneHus apmaTtypbl ¢ 6€TOHOM), TEXHONOIMIO M3rOTOBIIEHMS KOHCTPYKTMBHBIX TUMOB XXene300eTOHHbIX
31EMEHTOB 34aHUN U COOPYXXEHUN.

PacyeT npegBapuTenbHO HanpsKeHHbIX KOHCTPYKUMW credyeT Npou3BOAUTE C YY4ETOM HauvamnbHbIX
(NnpegBapuTenbHbIX) HanpsXkeHu M gedopmaumii B apmatype n GeToHe, noTepb NpeaBapuUTENbHOro
HanpskeHnss 1 0COBEHHOCTEN Nepeaayn NpeaBapuUTeNibHOro HanpsPKeHUs Ha BEeTOoH.

PacyeT cHOpPHO-MOHONUTHBIX U CcTanexene3obeTOHHbIX KOHCTPYKUMIW crnegyeT npousBoauTb C y4eTOM
HayanbHbIX HanpskeHui n aedopmMalmin, MonyYeHHbIX COOPHbIMU Xene3o6eTOHHbIMU U CTarnbHbIMU
HeCyLMMKN 3neMeHTaMu OT OEWCTBMS Harpy3ok Mpu yKnagke MOHOMUTHOro ©6etoHa Ao Habopa ero
NMPOYHOCTNM N oBecneyeHus COBMECTHOM paboTbl CO COOPHLIMU KEene300eTOHHBIMU WNKU  CTarbHbIMU
Hecywmmn anemeHTamu. [pu pacyete COHOPHO-MOHOMUTHBIX W CTanexene3obeTOHHbIX KOHCTPYKLUIA
AomkHa ObiTb obecneyeHa NPOYHOCTb KOHTAKTHbIX LUBOB COMPSHKEHUst COOPHbIX KENe300eTOHHbIX U
CTanbHbIX HECYLUUX 3NIEMEHTOB C MOHOSIMTHBIM BETOHOM, OCYyLLECTBMNsiEMas 3a CYET TPEHWs!, CLENeHns
MO KOHTAKTy MarepuanoB WAM NyTeM YCTPOWCTBA LUMOHOYHbLIX COEAMHEHWN, BbIMYyCKOB apmaTypbl U
cneumanbHbIX aHKEPHbIX YCTPOWCTB.

B MOHONUTHBLIX KOHCTPYKUMSX AOSMKHA ObITb 06ecneyeHa NPOYHOCTb KOHCTPYKLMK C y4eTOM paboyumx LLBOB
GeToHMpOBaHUA.

Mpn pacdeTe COOPHBLIX KOHCTPYKUMW [ormkHa ObiTb obecrneyeHa MPOYHOCTb Y3MOBbIX M CTbIKOBbIX
conpsiKeHn COOPHbIX 3NEMEHTOB, OCYLLIECTBIIEHHAA NYTEM COELMHEHUsI CTalbHbIX 3aKnaaHblX AeTanewn,
BbIMYCKOB apMaTypbl U 3aMOHONNYMBaHNSA GETOHOM.

PacyeT ancnepCcHO-apMMPOBAHHbBIX  KOHCTPYKUMM  ((PMOPOBETOHHbIX, apMOLEMEHTHbIX) cnegyeT
NPOM3BOANTL C YY4ETOM XapaKTepPUCTMK OUCNEepPCHO-apMUPOBAHHOrO GeTOHa, AMCMEPCHOW apMaTypbl U
0ocobeHHoCcTeN PaboThbl AMCNEPCHO-apMUPOBAHHbBIX KOHCTPYKLWA.

6.1.8. Npun pacyeTe NNOCKMX N NPOCTPAHCTBEHHbLIX KOHCTPYKUWIA, NOABEPraeMbIX CUTOBLIM BO34ENCTBUAM
B [OBYX B3aUMHO MNepneHaMKYNSpHbIX HanpaBreHusX, paccMaTpuBalT OTAEfbHble, BblAENEHHble U3
KOHCTPYKLUMM MAOCKME WM NPOCTPAHCTBEHHbIE Marnble XapakTepHble 3feMEHTbl C  YCUnusiMu,
OenCcTByOWMMM NO OOKOBbIM CTOPOHaM anemeHTa. [py HanuuMM TpewmH 3TU ycunusa onpeaensoT C
y4eTOM PacrnofnoXeHUst TPELLMH, XECTKOCTU apMaTypbl (OCEBON M TaHreHumanbHOR), XecTkocTn 6eToHa
(mexgy TpewmHamMm u B TpewwmHax) u Apyrux ocobeHHocTen. [lpy OTCyTCTBUM TPELMH ycunus
onpeaensoT Kak Ang ChfoLwWHOro Tena.

[onyckaeTcs npyv HanuuMum TPEWWH Onpeaendatb ycunusa B NpegnonioXeHun ynpyron paboTbl
Xene3obeToHHOro arnemMeHTa.

PacuyeT anemeHTOB crieqyeT Npou3BoAMTb NO Hanbonee onacHbIM CeYEHMAM, PACNONOXEHHbIM No4 YrioMm
MO OTHOLUEHWUIO K HamnpaBfieHUIO AEWCTBYKOLMX Ha SMEMEHT YCUMMKA, Ha OCHOBE pacHeTHbIX Moaenewn,
yynTbiBaoWwmx paboTy pacTaHyTOM apmaTtypbl B TpewmHe U paboty 6eToHa mexay TpewwmHamu B
YCINOBUSX NITOCKOTO HanNpPsKEHHOro COCTOSAAHUS.

Pac4eT nnockmMx n NpoCTpaHCTBEHHbIX KOHCTPYKUUI SONYCKAeTCa NPOU3BOAUTb A1 KOHCTPYKLMU B LIENOM
Ha OCHOBe MeToAda NpeaenbHOro paBHOBECUS, B TOM 4Yucne C y4eToM AeOopMMPOBAHHOINO COCTOSIHUSA K
MOMEHTY paspyLUEeHUs, a Takke C UCNONb30BaHWEM YMPOLLEHHbIX pacyeTHbIX MOAENen.

6.1.9. MNMpn pacyeTe MaCCMBHbIX KOHCTPYKLMIA, NOLBEPraeMbiX CUMOBbIM BO3AENCTBUSIM B TPEX B3aMMHO
nepneHanKynapHbIX HanpaBneHUsiX, paccMaTpuBaloT OTAENbHble BblAENEHHbIE U3 KOHCTPYKUMK Manble
006BbEMHbIE XapakTepHble 3fIeMEHTbI C YCUNMAMU, ENCTBYOLMMK MO rpaHaM anemeHTa. Npu aTom ycunus
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crnefyeT onpefensTb Ha OCHOBE MPEeAnOCbINOK, aHaNOM4YHbIX NPUHATBIM OS5 NAOCKOCTHBIX 3N1EMEHTOB
(cm. 6.1.8).

PacuyeT anemeHTOB crieqyeT Npon3BoAuTb NO Hanbonee onacHbIM CEYEHUAM, PAcMONIOXKEHHbIM NOA YriioM
MO OTHOLUEHWIO K HamnpaBIieHUIO AEWCTBYHOLUMX Ha ANEMEHT YCUMWWA, Ha OCHOBE pacHeTHbIX Moaenew,
yuuTbiBaOWMX paboTy 6eToHa n apmaTypbl B YCHOBUAX 06BEMHOIr0 HaNpPsPKEHHOrO COCTOSIHUSA.

6.1.10. [N KOHCTPYKLMIA CHOXHOW KOHGUrypaumm (Hanpumep, NpOCTPaHCTBEHHbIX), KPOME pacyeTHbIX
METOAOB OLEHKM Hecylen CnocobHOCTM, TPELMHOCTOMKOCTM U  AedopMaTUBHOCTU, MOryT ObiTb
MCNONb30BaHbl TakKe pe3yrnbTaTbl UCNbITaHNSA (PU3NYECKUX MOAENEN.

6.2. PacueT 6eTOHHbIX 1 Xene300eTOHHbIX 9N1IEMEHTOB MO NPOYHOCTH

6.2.1. Pac4eT GEeTOHHbIX 1 ene3o06eTOHHbIX 3NEeMEHTOB MO NPOYHOCTM NPOM3BOAAT:

- N0 HOPMarbHbIM CeYeHNsM (Npu OENCTBUM U3rnMbarowmx MOMEHTOB U NPOAOSIbHBIX CUIT) MO HENMHENHOWN
AedopmaumoHHon Mogenu, a Ansa NpocTbiX N0 KOHPUIypaunm afeMeHToB - Mo NpeaenbHbIM YCUNnUsMm;

- MO HaKMOHHLIM cevYeHuaAM (NpU AEWCTBUU MOMNEPEYHbIX CWM), NO MPOCTPaHCTBEHHLIM cevYeHuaM (npu
OENCTBMM KPYTALLMX MOMEHTOB), HA MECTHOE LENCTBUE Harpy3ku (MecTHoe cxatue, NpoaaBnnBaHue) - no
npeaenbHbIM YCUIUAM.

Pac4eT no NpoYHOCTUN KOPOTKMX Xerne300eTOHHbIX 3N1eMEHTOB (KOPOTKMX KOHCONEN U OPYruxX 3N1eMEHTOB)
NPOM3BOAAT HA OCHOBE KapKaCHO-CTEPXXHEBOW MOAENMN.

6.2.2. PacyeT no nNpoYHOCTN OETOHHBbIX K KEere300eTOHHLIX 3NIEMEHTOB MO MNpPedesibHbIM  YCUIUAM
NpoM3BOAAT W3 YCMOBUA, NO KOTOpOMy ycunme F OT BHEWHMX Harpy3ok M BO3OENCTBUA B

paccMaTpuBaeMOM CEYEeHUM He [OOSDKHO MpeBblllaTb npefenbHoro ycunust F,, koTopoe MoxeT ObiTb
BOCMPUHATO 3M1IEMEHTOM B 3TOM CEYEHUU

F<F,.(6.1)

PacueT GETOHHbIX 3NEeMEHTOB Mo NPOYHOCTU

6.2.3. beTOHHbIe anemMeHTbl B 3aBMCMMOCTM OT YCNOBUI UX paboTbl 1 TpeboBaHMIN, NPeabABNAEMbIX K HUM,
crnegyeT paccyMTbiBaTb MO HOPMasibHbIM CEYEeHUsIM MO npedernbHbiM ycunuam 6e3 yyeta (6.2.4) wnm ¢
yyeToM (6.2.5) conpoTtusneHus 6eToHa pacTsaHYTOM 30HbI.

6.2.4. bes yyeTa conpoTmBrieHna 6eToHa PacTsSHYTOM 30Hbl MPOU3BOAAT PACYHET BHELIEHTPEHHO CXaTbIX
BGETOHHbIX 3NEeMEHTOB MpU 3HAYEeHMAX 3SKCLEHTpUcMTeTa MNpPOAONbHOM Cunbl, He npeBbiwatowmx 0,9
pPacCcToAHNA OT LieHTpa TAKEeCTU cedeHna 0o Hanbornee cxatoro BorokHa. Npu aToM npefensHoe ycunue,
KOTOPOE MOXET OblTb BOCMPUHATO 3MNEeMEHTOM, OnpeaendalrT MO pacyeTHbIM COMPOTMBREHMSAM 6eToHa

CXKaTuo Rb’ paBHOMEPHO pacnpenesieHHbIM Mo yCJ'IOBHOIZ CXKaTON 30HE CceuYeHust C LEHTPOM TAXECTH,

coBnagarLLnM C TOYKOW NPUMOXKEHNS NPOLONbHON CUMbI.
[nsi MaccuBHbIX BETOHHBIX KOHCTPYKLUUIN MMOPOTEXHUYECKUX COOPYXEHUN credyeT NpUHUMAaTb B CXKaTow
30HE TPEYrosibHYH 3NHPY HAMPSKEHUA, HE NPEBbLILLAIOLLNX PACYETHOrO 3HAaYEeHUs CONpoTUBIEHNS BeToHa

CXKaTuo Rb . I'IpM 3TOM 3KCUEHTpUCUTET I'IpO,EI,OJ'IbHOI7I CUJlbl OTHOCUTEJIbHO LEeHTpa TAXECTU CeYeHUA He

AoskeH npesblwaTth 0,65 paccToaHMsA OT LeHTpa TSHXeCTU 40 Hanbonee cxaToro BofokHa 6eToHa.

6.2.5. C yyeTom conpoTmBneHns 6eToHa pacTsHYTOM 30Hbl NPOM3BOAAT pacyeT BHELEHTPEHHO CXaTbIX
OETOHHbIX 3NIEMEHTOB C 3KCLIEHTPUCUTETOM MPOAONBHON CUMbl, 6GONbLUMM YKa3aHHbIX B 6.2.4, n3rnbaembix
OETOHHbIX 3NEMEHTOB (KOTOPLIE JOMYCKAOTCSA K MPUMEHEHUIO), @ TaKKe BHELLEHTPEHHO CXKaTbIX 3fIEMEHTOB
C 9KCLIEHTPUCUTETOM MPOAONBLHOM CUIbl, YKa3aHHbIM B 6.2.4, HO B KOTOPbLIX NO YCMOBUAM 3KCNyaTtaunm He
ponyckaetca obpasoBaHue TpewwuH. Mpn aToOM npegenbHoe ycunue, KOTopoe MOXET ObliTb BOCMHPUHATO
CevyeHMeM QarieMeHTa, OnpedensarT Kak Ans ynpyroro Tena npuv MakCMManbHbIX pacTArMBaoLLmMX

HaMNpPsPKEHUSIX, PaBHbIX PACYETHOMY 3HAYEHWIO CONpPOoTMBIeHns 6eToHa pacTskeHunio R, .

6.2.6. lpn pacyeTe BHELEHTPEHHO CXaTblX OETOHHbIX 3NEMEHTOB CcriefyeT YyyuTbiBaTb BAUSHUE
NPOAOBHOro n3rmba n crnyyYamHblX 3KCLLEEHTPUCUTETOB.

PacueT »xene300eTOHHbIX 35IEMEHTOB
Nno NPO4YHOCTUN HOPpMaJibHbIX cevyeHunn

6.2.7. PacueT ene3o6eTOHHbIX 31eEMEHTOB MO NpeAenbHbIM YCUNnam crnegyeTt npov3BOAMTb, Oonpeaenss

npeaenbHble YCUNns, KOTopble MOTyT ObiTb BOCMPUHSATHI GETOHOM M apMaTypoli B HOPMasibHOM CeYeHuu,
N3 cneayowmnx nonoXeHun:
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- CONpOTUBNEHNE BETOHA PACTSHKEHUIO MPUHUMAKOT PaBHbIM HYITHO;

- conpoTuBneHve 6eToHa CXaTUo NPeaCcTaBNsSeTCa  HanpPsHKEHUSIMK, PaBHbIMM  pacyeTHOMY
conpoTmnBneHnto GeTOHa CXXaTuo U paBHOMEPHO pacnpeaeneHHbIMU MO YCITOBHOWM CXXaTomn 30He 6eTOHa;

- pacTarMBaloliMe U CKMMalLWMe HanpsbkeHus B apMmaTtype npuHMMaroTcs He ©Gonee pacyeTHOro
COMPOTUBMEHUSI COOTBETCTBEHHO PACTSXKEHUIO U CXKaTUIO.

6.2.8. Pacuet »xene300eTOHHbIX 3/1IEMEHTOB MO HENMMHEeNHON AedopmaLMOHHON MOAENN NPOU3BOASAT Ha
OCHOBE AmarpaMMm COCTOsAHMS GeTOoHa M apMaTypbl UCXO4A U3 rMnoTesbl NIOCKUX cedeHuin. Kputepmnem
MPOYHOCTN HOPMarbHbIX CEYEeHUN SABMSeTCS OOCTMKEHME MnpeaerbHbIX OTHOCUTENbHbIX Aedopmauunin B
GeToHe unn apmaType.

6.2.9. Npun pacyeTe BHELEHTPEHHO CXKaTbIX ANIEMEHTOB CriefyeT yYMTbIBaTb CryYalHbIA 3KCLEHTPUCUTET U
BNUSIHNE NPOAONLHOro nsrmnbda.

PacueT %ene3o0eTOHHbIX 3NeMEHTOB
Mo NPOYHOCTU HAKMOHHbIX CEYEHUI

6.2.10. PacueT >kene3o0eTOHHbIX 3fIEMEHTOB MO MNPOYHOCTU HAKIMOHHbLIX CEYEHMA MPOU3BOLSAT: MO
HaKNOHHOMY CeYeHW0 Ha [OencTBue MonepeyHorm Cunbl, MO HaKMOHHOMY CEeYEeHUI Ha [OencTBue
n3rmbaroLero MOMeHTa 1 No NofIoce MeXay HaKIMOHHbIMU CEYEHUSIMN Ha OENCTBUE NONEepPeYHON CUnbI.
6.2.11. lNpn pacyeTe xene3o0beTOHHOro afieMeHTa Mo MPOYHOCTM HAKIMOHHOIO CeYeHus Ha OencTeue
nonepevyHon cwunbl NpegeribHyt0 NonepeyvHyo cuny, Kotopas MoXeT ObiTb BOCMPUHATA 31EMEHTOM B
HaKNOHHOM ceuveHuu, criegyeT onpeaendatb Kak CyMMy npedenbHblX NonepeyHbIX CUsl, BOCIPUHUMAEMbIX
©ETOHOM B HaKITOHHOM CEYEHNN 1 NOMEPEYHON apMaTypoWn, NepeceKatoLLEN HAKIIOHHOE CeYeHne.

6.2.12. lMpu pacyeTe *xene3obeTOHHOro ariemMeHTa Mo MPOYHOCTM HAKMOHHOrO CEeYEeHUs Ha AencTBue
n3rmbatoLlero MoMeHTa npeaenbHbIi MOMEHT, KOTOPbIA MOXET ObiTb BOCMPUHAT 3NIEMEHTOM B HAKMOHHOM
ceyeHuu, cnegyeTt onpefendtb Kak CyMMmy npegeribHbIX MOMEHTOB, BOCMPMHMMAEMbIX MepeceKkaroLen
HaKfOHHOE CceYeHne NPOAOSIbHOM WM MOMNepeyYHorM apmMaTypor, OTHOCUTESbHO OCU, MPOXOoAsilen 4yepes
TOYKY NPUIOXEHNS PaBHOLENCTBYIOLEN YCUINUI B CKATOMN 30HE.

6.2.13. lMpn pacyeTe Xenes3obeTOHHOro 3remMeHTa Mo Nofoce MEeXAy HaKMOHHBIMU CeYEeHUSIMU Ha
OENCTBME MOMEPEYHOM CUMbl MpedernbHyl0 MOMEPEYHY Cuny, KoTopas MoXeT ObiTb BOCMPUHATA
3fIeMeHTOM, crieqyeT onpeaendarb Mcxoasa U3 NPOYHOCTU HAKNOHHON BGETOHHOWM NONOCKI, HAXoAALWENCA Nog,
BO34ENCTBMEM CXUMAIOLLNX YCUNUIA BAOMNb MOMOCHI U pacTArMBatoLWLmMX yCUNUM OT NonepeyHon apmartypsl,
rnepecekaroLLen HaKNMoOHHYI0 Nosiocy.

PacyeT ene306eTOHHbIX 3NIEMEHTOB
MO NMPOYHOCTU MPOCTPAHCTBEHHbIX CEYEHUI

6.2.14. Tllpn pacyeTe >xene30beTOHHbIX 9MNEMEHTOB MO MPOYHOCTU MPOCTPAHCTBEHHbLIX CEYEHUN
npeaenbHbIA KPYTALWLMIA MOMEHT, KOTOPbI MOXET ObiTb BOCMPUHAT 3N1IEMEHTOM, CriefyeT onpeaenstb Kak
CyMMY npeaenbHbIX KPYTAWMX MOMEHTOB, BOCMPUHMMAaeMblX MPOAOMbHOW W MOMepeYHor apMaTtypon,
PacnonoXeHHOW Y Kax4on rpaHn anemMeHTa 1 nepecekarLllen NpocTpaHCTBEHHOE cedeHne. Kpome Toro,
cnegyet npou3BOAMTb pPacyeT MO MPOYHOCTM Kene3obeTOHHOro afemeHTa No OeTOHHOW nofoce,
pPacrnofnoXeHHOW MeXay MNPOCTPAHCTBEHHbIMA CEYEHUSIMM U HaxOAsLWencsa nog BO3OeNCTBUEM
CXUMaOLLMX YCUNUIA BOOMb MOMOChI U pacTArMBatoLLmnX yCUMim oT NonepeyHon apMmaTtypsl, nepecekatoLlemn
nonocy.

PacueT »xene300eTOHHbIX 31IEMEHTOB HAa MECTHOE AENCTBUNE Harpysku

6.2.15. MNpun pacyeTe XKene3obeToHHbIX 3NEMEHTOB HA MECTHOE CXaTue MpederibHyH CKUMAaOLWLY Cuny,
KOoTopas MOXEeT OblTb BOCMPUHATA 3NeMEHTOM, criedyeT onpeaensiTb UCXOAs U3 COnpoTuBNeHnst 6eToHa
npy 06HEMHOM HaNPSXKEHHOM COCTOSIHUK, CO34aBaeMOM OKpyXaloLumM 6€TOHOM 1 KOCBEHHOWN apMaTypoOW,
€Ccnn oHa ycTaHoBIeHa.

6.2.16. PacyeT Ha npoagaBnvBaHve NPOU3BOAAT AN NIOCKUX Kene3obeTOHHbIX 3NEeMEHTOB (NnnT) npu
OEeNCTBMM COCPEedOTOUYEHHbIX CUIlbl U MOMEHTa B 30He npoaaeBnuBaHus. [pegensHoe ycunue, KOTopoe
MOXeT OblTb BOCMPUHATO Xene306eTOHHbIM 3rieMeHTOM Mpy NpoAdasnvBaHuW, cregyeT onpeaensatb Kak
CyMMY npeaenbHbIX YCUnn, BOCNPUHUMAEMbIX GETOHOM M MonepeyHon apmaTypour, PacrofioXXeHHON B
30He npofasnvBaHus.

6.3. Pac4eT xXene3o6eToHHbIX 3N1eMEHTOB N0 06pa3oBaHMIO TPELLMH
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6.3.1. PacuyeT Xene3obeTOHHbIX 3fIeMEHTOB MO 06pa3oBaHMI0 HOPMasbHbIX TPELWMH MPOU3BOAAT MO
npegenbHbIM  yCUnuam unnm No HenuHenHon pgedopmMaumoHHon mogenu. PacyeT no obpasoBaHuio
HaKMOHHbIX TPELWH NPON3BOASAT NO NpeaernbHbIM YCUNUsAM.

6.3.2. PacyeT no o6pa3oBaHWO TPELUMH XKene3oOEeTOHHbIX 3fIEMEHTOB MO nNpeaesibHbiM  YCUIusaMm
Npou3BOAAT W3 YCMOBUA, MO KOTOpOMYy ycunme F  OT BHEWHMX Harpy3ok W BO3OENUCTBUA B

paccMaTpuBaeMOM CEYEHWM He AOIMKHO MpeBbilaTb npefenbHoro ycunust F,., KoTopoe MoxeT ObiTb
BOCMPUHATO »Kerne306eTOHHbIM 311IEMEHTOM Npu 06pa3oBaHUM TPELLUH

F<F

crc,ult * (62)

6.3.3. [pepenbHoe ycunve, BOCNPUHMMAEMOE Xene3obeTOHHbIM 3MIEMEHTOM Npu  o6pasoBaHUK
HOpMarnbHbIX TPELMH, criegyeT onpeaendtb UCXOA4SA U3 pacyeTa Xene3obeTOHHOro anemMeHTa Kak
CMMOLWHOro Tena ¢ y4eToMm ynpyrmx gedopmauui B apMmaTtype n Heynpyrux gedopmauni B pacTsaHyTOM U
ckatoM GeToHe Npu MakCMMarnbHbIX HOPMarbHbIX PaCTArMBAKOWMX HanpskeHusx B OGeToHe, paBHbIX
pac4eTHbIM 3HaYeHNAM conpoTuBneHns 6eToHa pacTskeHnio R, .

6.3.4. PacueT xene3ob0eTOHHbLIX 3M1EMEHTOB MO OOpPa30BaHUIO HOpPMAaIibHbIX TPELUMH MO HEMNUHENHOW
JedopMauMoHHON MoAenu npou3BoAAT Ha OCHOBE [uarpaMm COCTOSIHUS apMaTtypbl, PacTSHYTOro u
cxkartoro 6eToHa 1 rMnoTesbl NNOCKUX ceveHnn. Kputepmem obpasoBaHms TPELLUH SIBNSIETCA AOCTMXKEHME
npeaenbHbIX OTHOCUTENbHbBIX AedopMaLuni B pacTaHyTOM GeToHe.

6.3.5. lNpepenbHoe ycunue, KOTOpoe MOXET OblTb BOCMPUHATO KEne3o0eTOHHbIM 3N1EMEHTOM Mpu
06pas3oBaHMN HaKMNOHHLIX TPELUWUH, crneayeT onpeaensTb MCXOAs U3 pacdeTa ene3obeToHHOro anemMeHTa
Kak CMMOLWHOro ynpyroro tena u Kputepust NpoYHOCTM 6eToHa Npu NAOCKOM HamnpsiPKeHHOM COCTOSHUM
"cxKaTue - pacTskeHune".

6.4. Pac4yeT xene306eTOHHbIX 311IEMEHTOB MO PACKPbITUIO TPELLMH

6.4.1. PacueT »ene300eTOHHbLIX 3N1EMEHTOB MPOU3BOASAT MO PACKPLITUIO Pas3NIMYHOIO Buaa TPELMH B TeX
cny4asx, korga pacyeTHasi npoBepka Ha obpa3oBaHue TpeLMH NoKasbliBaeT, YTO TpeLUnHbl 0bpasytoTcs.
6.4.2. PacyeT No pacKpbITUIO TPELUH NPON3BOASAT U3 YCINOBUS, MO KOTOPOMY LUMPUHA PaCKpPbITUS TPELUUH

OT BHELUHeN HarpyskM 4a.. He [OorfbKHa npeBOCXOoAWTb npederibHO AOMyCTUMOro 3HadeHusa LWUPWUHbI

PacKpbITUA TPELUWH A,

a,..<a

cre,ult - (63)

6.4.3. PacuyeT xene3obeTOHHbIX 3NEeMEHTOB creayeT MNpou3BOAUTbL MO MNPOAOIKUTENBbHOMY W MO
HEeNPOAOMKNTESNTbHOMY PACKPbITUIO HOPMaribHbIX U HAKNOHHbIX TPELLWH.

WnpuHy NnpoaoormknTenbHOro packpbiTUst TPELMH onpeaenstoT no opmyne

acrc = a(:rcl ! (64)

a HeNpPOAOIMKUTENbHOrO PACcKPbITUSA TPELLMH - N0 hopmyne

Ao = Qg Qo — s (65)

roe a

rer -~ WWPUHA pacKpbITUA TpewnH OT NpOAOITKNTENbHOIo DENCTBUSA MOCTOSIHHBLIX W BpeMeHHbIX

ANNTENbHbIX HAarpy3o0KkK;
a LLNpUHa pacKkpbiTUA TpewunH OT HenpoaoSKUTENTbHOIo OENCTBUSA MNOCTOSAHHbIX U BpeMEeHHbIX

cre2
(ONMTENbHBIX U KPAaTKOBPEMEHHbIX) Harpy3ok;

acrcs- LnprHa packKkpbiTua TpewnH OT HenpoaoJnKUTErbHOro ﬂGIZCTBI/Iﬂ NOCTOAHHbBIX WU BpPEMEHHbIX

ANUTENbHBIX Harpy3oK.
6.4.4. LUnpuHy packpblTUs HOpMarnbHbIX TPELUMH ONpeaensoT Kak NPpon3BeaeHNe CPeaHNX OTHOCUTENbHbIX
aedopmMaumini  apMaTypbl Ha yyacTke Mexay TpewuHamy W AnvHbl 3Toro  yyactka. CpepHue
OoTHOCUTEnNbHble AecdopMauny apmaTypbl MexXay TPeLnHaMn onpeaensitoT ¢ y4eTom paboTbl pacTsHYTOro
6eToHa mexay TpewmHamu. OTHOcuTenbHble Aedopmauuy apmaTtypbl B TpeLUMHE onpeaensioT u3
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YCITOBHO YMNpYyroro pacyeta »ene3obeToHHOro afieMeHTa ¢ TpeLumHamMmn ¢ UCnosib3oBaHMEM MPUBELEHHOIO
Moayna gedopmauumn cxkatoro 6eToHa, YCTAHOBMEHHOrO C YYETOM BIUSAHWUA Heynpyrmx gedopmaumi
GeToHa CxaToln 30Hbl, UM NO HENUHENHOW AedopMaLMOHHOW Mogenu. PaccTosHne mexay TpeluHamm
onpeaendalT U3 yCnosud, No KOTOPOMY pPasHOCTb YCUMNA B NPOAOSTbHON apMaTtype B CEYEHUU C TPELLMHOMN
N Mexay TpewmHaMmn OofmkHa ObiTb BOCMNPUHATA YCUNUAMMK CLENneHns apMaTypbl ¢ 6ETOHOM Ha AnuHe
3TOro yyacTka.

WnpuHy packpblTua HOpMaribHbIX TPELWWH crieayeT onpenensTb C Y4eTOM Xapaktepa AenCTBUSA Harpysku
(moBTOPSAEMOCTN, ONUTENBHOCTU U T.M.) U BUAA Npoduns apMmatypbl.

6.4.5. [lNpegoenbHO [ONYCTUMYKO LUMPUMHY PacKpbiTMS TPELWWH credyeT ycTaHaBnvBaTb WCXOAS U3
9CTETUYECKNX COOBOpaxeHun, Hanmuna TpeboBaHUM K MPOHULAEMOCTU KOHCTPYKUMWA, a Takke B
3aBUCMMOCTM OT ANUTENbHOCTM OENCTBUS Harpyskud, Buaa apmaTypHOM CTanM U ee CKMAOHHOCTU K
pPas3BUTUIO KOPPO3nN B TPELLVHE.

Mpu 3TOM NpeaenbHO A0MYCTUMOE 3HaYeHMe LUMPUHBI PACKPbITUS TPELUMH A,

crnegyeT NpuUHUMaTb He
Gonee:

a) U3 ycnoBms COXpaHHOCTM apMmaTypbl:

0,3 MM - Npy NPOAOIKUTENBHOM PaCKpPbITUM TPELLMH;

0,4 MM - NpY HENPOAOIMKNTENBHOM PACKPbITUN TPELLUUH;

6) 13 ycnosus orpaHMYeHst NPOHULLAEMOCTU KOHCTPYKLINIA:

0,2 MM - NpY NPOJOIMKUTENBHOM PACKPbITUM TPELLMH;

0,3 MM - NpU HENPOAOITKUTESNTBHOM PAaCKPbITUN TPELLVH.

[na MacCcuBHbIX MMOAPOTEXHUYECKUX COOPY>KEHU NpefenbHO AOMNYCTUMbIE 3HAYEHUS LUMPUHBLI PACKPbITUS
TpelwmH ycTaHaBnNuBatoT MO COOTBETCTBYIOLIMM HOPMATUBHLIM AOKYMEHTaM B 3aBUCMMOCTU OT YCHOBUI
paboTbl KOHCTPYKLUMIA 1 ApYrnx dbakTopoB, HO He 6onee 0,5 Mm.

6.5. Pac4yeT xene3obeToHHbIX 3N1EMEHTOB No AedopMaumsim

6.5.1. PacueT xene3obeTOHHbLIX 3NeMEHTOB No AedopmMaumsm MPOU3BOAAT M3 YCrOBUS, NO KOTOPOMY
npormbbl NN nepemeLLeHns KOHCTPYKuuin f OT OeNCTBUS BHELUHEW Harpy3kM He AOSMKHbI NPEBbILATb

npenenbHO A0ONYCTUMbIX 3Ha4YeHun I'IpOFI/I6OB nnn nepemel_u,eHMVl fult
f<f,.(6.6)

6.5.2. Mpornbbl unu nepemeLleHns Xene3obeToHHbIX KOHCTPYKUMA onpefendtoT no obwmm npasunam
CTPOMTENBHOM MEXaHUKM B 3aBUCMMOCTM OT W3rMOHbIX, COBUIOBbIX W OCEBbIX AedOpMaLMOHHbIX
(»KeCTKOCTHbIX) XapaKTEPUCTUK Kerne300eTOHHOro afieMeHTa B CeYEeHUsIX No ero AnvHe (KpMBWU3HbI, YIioB
cosuran 1.4.).

6.5.3. B Tex cny4asix, Korga npornbbl Kene300eTOHHLIX 3JIEMEHTOB B OCHOBHOM 3aBUCAT OT U3rMOHbIX
aedopmaumi, 3HavyeHnsa npornboB onpeaensaoT No XECTKOCTSAM UK Mo KPUBU3HAM 31IEMEHTOB.
XecTkocTb paccmaTpvBaemMoro cevyeHus xenes3obeToOHHOro anemMeHTa onpeaenstoT no odbwum npasunam
COMpOTUBMEHNA MaTtepuanoB: AN cedyeHns 6e3 TpewuH - Kak Ans YCMOBHO YNPYroro CrsoLwwHOro
9NeMeHTa, a NS CeYEeHUd C TpeLnHaMM - Kak A51s YCIIOBHO YNpyroro afnemMeHTa ¢ TpewmHamm (npuHmas
NMHENHYIO 3aBUCMMOCTb MEXAy HanpsbkeHuamu n gedopmauuamun). Bnuauve Heynpyrux aedopmaumi
BGeToHa y4uMTbIBAlOT C MOMOLLBIO NpUBEAEHHOro moaynsa Aedopmaumi 6etoHa, a BnvsHWE paboThbl
pacTaHyToro 6eToHa Mexay TpeLlimHamMm - C NOMOLLbIO MpUBEAEHHOro Moayna AedopManmn apmaTtypbl.
KpunBun3Hy >xene3obeToHHOro anemMeHTa onpeaensoT Kak YacTHOe OT AeneHus nsrnbaroero MOMeHTa Ha
XECTKOCTb Xene3obeTOHHOro ceveHnst npun nsrmube.

Pac4yeTt gedopmaumi xene3obeToHHbIX KOHCTPYKLMI C YH4ETOM TPELLMH NMPOU3BOASAT B TEX Criyyasx, Korga
pacdeTHas npoBepka Ha obpas3oBaHMe TpeliMH MnokasblBaeT, YTO TpelwmHbl obpasyoTca. B npoTtmBHOM
cnyyae npou3BoadaT pacyeT geopmanmi kak ons xxene3obeToHHOro anemeHTa 6e3 TpeLumH.

KpuBun3Hy 1 npoaonbHble gedopmaunn xene3obeToHHOro aneMeHTa Takke onpeaensitoT No HerIMHEeNHOM
JedopMaUMOHHON MoOenn WCXOAA W3 YpaBHEHWA paBHOBECUA BHELUHUX W BHYTPEHHUX YCUNUA,
OENCTBYIOLLMX B HOPMaribHOM CEYEHWUW 3fieMEHTa, MMMNOoTe3bl MIIOCKUX CEYEHWN, AuMarpamm COCTOSHWUS
BGeToHa 1 apmMaTypbl 1 cpegHnX gedopmaunii apMaTypbl Mexay TpeLunHamu.

6.5.4. Pacyet gedopmaumii xene3obeToHHbIX 3N1EMEHTOB criegyeT Npou3BoanTb C y4eTOM ANUTENbHOCTU
AENCTBUS HArpy3oK, yCTaHaBNMBaeMbIX COOTBETCTBYOLUMN HOPMATUBHBIMU JOKYMEHTaMMW.

KpuBM3HY anemMeHTOB NpW AeWCTBMU MOCTOSHHbIX WM ONUTENbHbIX HArpysok crnegyeTt onpefensTtb no

dopmyne
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ro

a KPUBU3HY Mpu OENCTBUN NOCTOSAHHbLIX, ONNTENbHbIX U KPaTKOBPEMEHHbIX HAarpy3ok - Mno d)opmyne

| =

, (6.8)

=|F

1
= + ——
r2

et
oy |H

1 y

rae — - KpUMBU3HA 3neMeHTa OT MPOAOIMKUTENbHOIO AENCTBUSI MOCTOSIHHBLIX Y BPEMEHHbLIX ANUTENbHbIX
r1

Harpysok;

1 y

— - KpVBM3HA 3MIeMEeHTa OT HEeNpPOAOIHKUTENBHOIO AEUCTBUS MOCTOSIHHBIX U BPEMEHHbIX (ANUTENbHbLIX U
r‘2

KpaTKOBPEMEHHbIX) Harpy3sok;

i- KpMBM3Ha 3NeMeHTa OT HenpoAOSPKUTENbHOrO AENCTBUSA MOCTOSAHHBIX U BPEMEHHbLIX ANUTENbHbIX
r‘3

Harpysok.

6.5.5. lpepenbHo ponycTumble nporvbbl  f,, onpedenslT no COOTBETCTBYIOLWWM HOPMATUBHBLIM

pokymeHtam (CHuMM 2.01.07). MNMpu AencTBUN NOCTOSIHHBLIX Y BPEMEHHbIX ASIUTENBHbIX U KpaTKOBPEMEHHbIX
Harpy3ok npormb »ene3obeTOoHHLIX 3IEMEHTOB BO BCEX CNyyasx He JorbkeH npesbiwatb 1/150 nponeTa n
1/75 BbIneTa KOHCONW.

7. KOHCTPYKTMBHbLIE TPEBOBAHNA

7.1. Obwme nonoxeHus

7.1.1. na obecneyeHnsa 6e30NacHOCTN 1 KCMNyaTauMOHHON NPUrOAHOCTU BETOHHBIX U Xene306eTOHHbIX
KOHCTPYKLMI NOMUMO TpeboBaHWIi K pacyeTy criegyeT Takke BbINOSIHATb KOHCTPYKTMBHbIE TpeboBaHus K
reoMeTprMyYeckum pasmepam 1 apMMpOBaHMUIO.

KoHCTpyKTMBHbIE TpEbOBaHNA yCTaHABNMBAKOT AMs TEX Cryvyaes, Korga:

pac4yeToM He NpeacTaBnsieTCsl BO3MOXHbIM AOCTAaTOMHO TOYHO W onpeadenieHHO NOSTHOCTLI0 rapaHTUpoBaTh
COMPOTUBMEHNE KOHCTPYKLMN BHELUHUM Harpyskam n BO34eNCTBUAM;

KOHCTPYKTUBHbIE TpPebOBaHUA ONpedensatoT rpaHuWYHble YCROBMS, B npefenax KOTopbiX MOryT ObiTb
MCMOSb30BaHbl NPUHATLIE PACYETHbLIE MONOXKEHWS;

KOHCTPYKTUBHble TpeboBaHusi obecneumBaloT BbINOMIHEHWE TEXHOMOMMM WU3rOTOBMEHNA OETOHHbIX W
Xene3o6eTOHHbIX KOHCTPYKLMNA.

7.2. TpeboBaHUs K reOMETPUYECKMM pasmepam

FeomeTpuyeckme pasmepbl GETOHHBIX U KeNe300eTOHHbIX KOHCTPYKLUMIA A0MKHbI ObiTb HE MEHEE BEMUYUH,
obecneuymBaloLLnX:

- BO3MOXHOCTb pa3MeLleHus apmaTypbl, €e aHKepOBKM M COBMECTHOM paboTbl C BETOHOM C y4eToM
TpebosaHun 7.3.3 - 7.3.11;

- OrpaHN4YeHmne TMOKOCTM CXKaTbIX SNIEMEHTOB;

- Tpebyemble nokaszaTenu kavyecTsa 6etoHa B koHCTpykumm (FTOCT 4.250).

7.3. TpeboBaHusi K apMUPOBAHUIO

3aluTHbINA crion beToHa

7.3.1. 3awmTHBIN cnon 6eToHa gomkeH obecneymBaThb:

- COBMECTHYI0 paboTy apmaTtypbl C 6ETOHOM;

- aHKepOBKY apmaTypbl B 6E€TOHE 1 BO3MOXHOCTb YCTPONCTBA CTbIKOB apMaTypPHbIX 9fIEMEHTOB;

- COXPaHHOCTb apMaTypbl OT BO3AENCTBUIM OKpyXatowen cpeapl (B TOM YMCre Npu Hanuyinm arpeccuBHbIX
BO34ENCTBUN);

- OTHECTONKOCTb M OrHECOXPAHHOCTb KOHCTPYKLINA.

14



7.3.2. TonwuHy 3awmTHOro crnod 6eToHa cnegyeT npuHMMaTh ucxons U3 TpeéosaHuii 7.3.1 ¢ yyeTom ponu
apmaTtypbl B KOHCTPYKLMSX (paboyas uim KOHCTPYKTUBHASA), TUMa KOHCTPYKUMA (KOMOHHBLI, NAnTbl, 6anku,
anemeHTbl PyHOAMEHTOB, CTEHbI U T.MN.), AMaMeTpa 1 BMaa apMaTypbl.

TonwmHy 3aWwmnTHOro crnost 6eToHa Ans apmaTypbl NPUHUMAOT HE MEHEe AnameTpa apMaTypbl U HE MeHee
10 mm.

MwuHuMmansbHoe pacCcTtoAaHne Mexny CTepXXHAMU apMaTypbl

7.3.3. PacctosiHMe wMmexay CTepXHsIMWM apmaTtypbl crnegyet nMpuHUMaTb He MeHee BeNUYMHBbI,
obecneumBatoLLEen:

- COBMECTHYIO paboTy apmaTtypbl C 6ETOHOM;

- BO3MOXHOCTb aHKEPOBKM U CTbIKOBaHUSA apMaTypbl;

- BO3MOXXHOCTb Ka4eCTBEHHOIO OETOHMPOBAHWUST KOHCTPYKLIMK.

7.3.4. MuHuMManbHoe paccTosiHMe MeXay CTEepPXHSMWM apMaTypbl B CBeTy cregyeT npuHMMaTb B
3aBMCUMOCTM OT [guameTpa apmaTypbl, pa3Mepa KpPyrnHOro 3anonHutensi OeToHa, pacrnonoXeHus
apMaTypbl B 3fIEMEHTE MO OTHOLLEHUIO K HanpaBneHnto 6eTOHNPOBaHUSA, cnocoba yKnagku U ynioTHEHUS
OeToHa.

PacctosiHne mexay CTepXxHsIMM apmaTtypbl crieqyeT NpuvHMMaTb He MeHee guameTpa apMaTypbl U He
MeHee 25 Mm.

Mpn CTECHEHHbIX YCMOBMAX AOMycKaeTcsl pacnonaratb CTepXXHWM apmaTtypbl rpynnamu-nydkamu (6e3
3a3opa mexay cTepxHsiMun). Mpu 3TOM paccTosiHue B CBETY MeEXAY Nydkamu crieqyeT NpuHMMaTh He MeHee
NpMBEOEHHOro AMameTpa YCIMOBHOMO CTEPXHS, Mnowadb KOTOPOro paBHa Mnowagu CeyYeHus nydka
apmarypbl.

MpooonbHasa apmaTypa

7.3.5. OTHOCUTENbHOE coAdepXaHWe pacyeTHOM NPOAOMbHOM apMaTypbl B Kene3obeTOHHOM 3feMeHTe
(oTHOWeEHMEe nnowagn ceyvyeHnss apmaTypbl K paboyen nnowagm nonepeyHoro CevYeHus 3feMeHTa)
cnegyeT NPUHUMAaTb HE MEHee BEMWUYUHbI, MPU KOTOPOW 3f1EMEHT MOXHO paccMaTpuBaTh U paccynTbiBaTb
KaK »Kene3obeTOHHbIN.

MuHMuManbHOe OTHOCUTENbHOE codepXaHue paboyen npoaonbHOM apMaTtypbl B Xene3o6eTOHHOM
aNemMeHTe OnpeaensalT B 3aBMCUMMOCTM OT Xxapaktepa paboTbl apMmaTypbl (CxaTtas, pacTaHyTas),
xapaktepa paboTbl anemeHTa (M3rmbaembli, BHELEHTPEHHO CXaTbll, BHELEHTPEHHO PacTAHYTbIA) U
rMOKOCTN BHELEHTPEHHO CXaToro anemeHTta, HO He MeHee 0,1%. [N MacCUBHbIX FMAPOTEXHUYECKUX
COOPYXXEHUN MEHbLUME 3HaYeHUss OTHOCUTENbHOIO CoAepXaHus apmaTypbl YyCTaHaBnMBalTCA MO
cneumanbHbIM HOPMaTUBHLIM LOKYMEHTaM.

7.3.6. PacctosHue mexay CTEPXHSAMW NpoaoribHoM paboyen apmaTypbl cnefyet npuHMMaTb C y4eToM
TMNa Xene3obeTOHHOro anemMeHTa (KOMOHHbI, Ganku, NnuTbl, CTEHbl), LWWMPUHbI WU BbLICOTbl CEYEeHUs
aneMmeHTa M He Oonee BenuuuHbl, obecneunBatowenn acpdekTMBHOEe BoOBRe4YeHue B paboTy GeToHa,
paBHOMEpHOEe pacnpefeneHne HanpsXkeHun n gedopmMauui No LWMPUHE CeYEeHUs1 ANeMeHTa, a Takke
OrpaHNYeHne LLIMPUHbI PACKPbITUSA TPELLMH MeXay CTEPXHAMM apMatypbl. [1pn 3TOM paccTosHue mexay
CTEPXXHAMU NPOJONbHOM paboyer apmaTtypbl cnegyeT npuHMMaTbe He 6onee ABYKPaATHOW BbICOTbI CEYEHMS
anemeHta n He 6onee 400 MM, a B NMHENHbIX BHELEHTPEHHO CXKaTblX 3fIEMEHTax B HarnpaBneHuu
nnockoctn usrmba - He 6onee 500 Mm. [AnNA MacCUBHbIX TMAPOTEXHUYECKUX COOPYXEHUN 6onbluve
3HAYEeHUA pPacCTOsiHUA MexXay CTepXHAMW YCTaHaBnMBAKTCA MO  cheuuarnbHbiM  HOPMATUBHbLIM
OOKYMEHTaM.

lMonepeyHoe apMupoBaHue

7.3.7. B xene306eTOHHbLIX 3feMeHTax, B KOTOPbIX MOMepeyHas cuna no pacyety He MoxeT OblTb
BOCMpPUHATA TOnbko 6eTOHOM, cnefyeT ycTaHaBnuBaTb MOMepevHy apmaTtypy C warom He 6onee
BENMYKHbI, 06ecneynBaroLLEeN BKITOYEHE B paboTy nonepeyHon apmaTypbl Nnpyu o6pasoBaHum 1 pasBuTum
HaKMOHHbIX TpewmH. MNpn aTOM LWwar nonepeyHon apmatypbl cnegyeT npuHumatb He 6oree MOnOBUHbI
paboyen BbICOTbI ceveHust anemeHTa n He 6onee 300 Mm.

7.3.8. B xxene306eTOHHbIX anemMeHTax, CoaepXalmnx pacyeTHyI0 CxkaTy NpoAonbHY apMmaTtypy, cnegyet
yCTaHaBnMBaTb MONEPEYHYIO apMaTypy C LWaroM He Gonee BenuumHbl, obecnevmBaloLLen 3akpenneHme ot
BbIMNy4YnBaHUSA NPOAObHOM CXXaTon apMaTtypsbl. [1py aTOM Lwar nonepeyHon apmMaTtypbl creayeTt npuHMMaThb
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He Bonee nNsaTHaguaTV MamMeTpoB CXKAToW NPOLOSibHOW apMaTtypbl U He 6onee 500 MM, a KOHCTPYKLMS
nonepeYyHon apmaTtypbl OOfkHa obecneymBaTb OTCYTCTBME BbINyYMBaHUSA MNPOLONBHOW apMaTypbl B
no6om HanpasneHuw.

AHKepOBKa 1 coeanHEHWs apmaTypbl

7.3.9. B xene3obeTOHHbIX KOHCTPYKUMAX [AO/KHa ObiTb NpeaycMOTpeHa aHKepoBka apmaTypbl,
obecrneynBaloLLlas BOCMPUATUE pacyeTHbIX YCUMUA B apMaTtype B paccMaTpuBaeMOM ceyeHun. [OnuvHy
aHKepOBKM OMpedenstoT M3 YCrioBusi, MO KOTOPOMY ycunuve, AeWCTBylowee B apMatype, AO/MKHO ObiTb
BOCMPUHATO CUNamMmn cuenneHns apmaTypbl ¢ 6€TOHOM, OEeNCTBYOWMMN MO ANMMHE aHKEPOBKWU, U CUraMu
COMPOTUBIEHNS aHKEPYIOLLMX YCTPONCTB B 3aBUCUMOCTU OT AnameTpa u npoduns apmMatypbl, NPOYHOCTU
OeToHa Ha pacTsbkeHue, TOMWWHbI 3aWMTHOro crnosi 6eTtoHa, BMOA aHKEPYHOLMX YCTPOWCTB (3armbd
CTEPXHSA, npuBapka rnonepeydHbix CTEPXKHEN), NonepeyHoro apMmMpoBaHUsS B 30HE aHKEpPOBKW, XapakTtepa
ycunusa B apmatype (CKumarollee unu pactsrmBarolee) n HanpsKeHHOro coctoaHmst 6eToHa Ha gnvHe
aHKepOBKMU.

7.3.10. AHKepOBKy nonepevyHon apmaTypbl CregyeT OCyLecTBnATb nNyTeM ee 3armba M oxeBaTta
NPOAOSBHON apMaTtypbl WU MPUBAPKOM K NpodonbHOM apmaTtype. [pu 3ToM AuameTp npoaosibHOM
apmMaTypbl 4OSPKeH BbITb HE MeHee NONOBMHbI AnameTpa NonepeyHon apMaTypbl.

7.3.11. CoeagnHeHne apmaTypbl BHaxnectky (6e3 cBapku) LOMKHO OblTb OCYLLUECTBNEHO Ha AJIMHY,
obecrneynBaloLLyto nepedadvy pacyeTHbIX YCUNUA OT OAHOro CTbIKyeMOro CTEPXHSA K apyromy. [OnuHy
HaxnecTkn onpeaensitoT no 6a3oBol ANMHE aHKEPOBKM C LOMNOMHUTENbHBIM YY4ETOM OTHOCUTENBHOMO
KonmnyectBa CTbIKyeMblX B OAHOM MeCTe CTepXHeW, MonepeyvyHon apmaTtypbl B 30HE CTblka BHaxXNECTKY,
PacCTOAHUS MeXAY CTbIKYyEMbIMU CTEPXKHAMM U MEXAY CTbIKOBbIMU COEAMHEHUSMW.

7.3.12. CBapHble coefuHEeHWss apMaTtypbl crnegyeT BbINOMHATL MO COOTBETCTBYHLUUMM HOPMAaTUBHbIM
pokymeHTam (TOCT 14098, TOCT 10922).

7.4. 3awmTa KOHCTPYKUMIA OT HEGaronpuaTHOro BNNSIHUSL BO3OENCTBUIA Cpeabl

7.4.1. B Tex cnydasix, korga Tpebyemass AOMrOBEYHOCTb KOHCTPYKUMW, paboTalowmx B YCrNOBUSAX
HebraronpuMaTHOrO BO3AEUCTBUS Cpenbl (arpeccuBHble BO3OENCTBUS), HE MOXeT ObiTb obecnedeHa
KOPPO3NOHHOW CTOMKOCTBIO CaMOM KOHCTPYKUUK, AOIMKHA OblTb NpeaycMoTpeHa AoNonHMTEeNbHas 3awmTa
NMOBEPXHOCTEN KOHCTPYKUUK, BbinonHsaemas no ykasaHumsam CHull 2.03.11 (o6paboTka noBEepXHOCTHOrO
cnosi 6etoHa CTOMKMMM K arpeccuBHbIM BO3AEWCTBUSIM Matepuanamu, HaHeCceHue Ha MNOBEPXHOCTU
KOHCTPYKLMM CTOMKNX K arpeCcCrBHbIM BO34ENCTBUSM MOKPLITUN U T.M.).

8. TPEBOBAHUA K M3rOTOBJIEHWIO, BO3BEOEHWIO 1 SKCTITYATALNA
BETOHHbIX N )XENE3OBETOHHbLIX KOHCTPYKLUMN

8.1. beToH

8.1.1. lMogbop coctaBa GETOHHOW CMECUM MPOU3BOAAT C LESbi MOMyvyeHUss B KOHCTPYKUMAX GeToHa,
OTBEYaloLLLero TEXHNYECKMM NnokasaTernsiM, YCTaHOBMNEHHbIM B pasaene 5 v NPUHATLIM B MPOEKTE.

3a ocHoBy npu nogbope coctaBa 6eToHa cnegyeT NpUHMMAaTL oOnNpeaensalLwmi Ana gaHHoro Buaa 6etoHa
M HasHa4yeHus1 KOHCTPyKUuM nokaszaTenb OetoHa. [Npu 3ToM [OMmKHbI ObiTb obecneyeHbl UM gpyrue
YyCTaHOBIIEHHbIE NPOEKTOM NoKasaTenu kayectsa 6eToHa.

MpoekTnpoBaHne n nogdop coctaBa 6eToHHOM cmecu no TpebGyemow npoyHocTn OeToHa cnegyeT
NPOM3BOANTb, PYKOBOACTBYSCb COOTBETCTBYHOLUMMWU HOpMaTuBHbiMU gokymeHTamu (FOCT 27006, TOCT
26633 n ap.).

Mpn nopnbope coctaBa GETOHHOW CMecKM AOMKHbI ObITb obecneyeHbl Tpebyemble NokasaTenu KadyecTsa
(ynoboyknagblBaeMoCTb, COXpaHAeMOCTb, HepaccnaMBaeMOoCTb, BO34yXOCOAEpXaHue u  gpyruve
rnokasarenm).

CeovictBa nogobpaHHON GETOHHOW CMECHK AOIMKHbI COOTBETCTBOBATL TEXHOSOMN NPon3BoacTBa GETOHHbIX
paboT, BKNHOYaKOLWEN CPOKM M YCNoBUS TBEpAeHMs OeToHa, CcrnocoObl, peXxumbl MNPUroTOBMEHUS W
TpaHcnopTupoBaHust 6ETOHHOM CcMecun 1 apyrme ocobeHHoCTn TexHonornveckoro npouecca (FTOCT 7473,
rOCT 10181).

Mopbop coctaBa OeTOHHOW cMecu cnegyeT MPOM3BOAUTL Ha OCHOBE XapaKTEpPUCTMK MaTepuarnos,
ncnonb3yemblx AN ee MPUroTOBIIEHUS, BKMOYaLWMX BSXKYLUMe, 3anonHuTenu, Boay UM addeKTUBHbIE
pobasku (mogndukatopsl) (FOCT 30515, TOCT 23732, TOCT 8267, TOCT 8736, TOCT 24211).

Mpn nopnbope coctaBa GeTOHHOM CMecu crneayeT MPUMEHATb Matepuasnbl C Y4eTOM MX 3KOMOrMyeckom
YUCTOThI (OrpaHUYeHne No coaepaHuio PaguoHyKNMaoB, pagoHa, TOKCUYHOCTU U T.N.).
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PacuyeT OCHOBHbIX MapamMeTpoB cocTaBa OGETOHHOM CMeCU NPOM3BOAAT C MOMOLLBK 3aBUCUMOCTEN,
YCTaHOBIEHHbIX 3KCNepUMEHTarbHO.

Mopbop coctaBa ¢hmbpobeToHa crnenyeT NPoOU3BOAUTL COMMAacHO NMpUBEAEHHbLIM Bbllwe TpeboBaHMAM C
y4eTOM BMAa M CBONCTB apMupyoLmx uop.

8.1.2. lNpwu npwurotoBneHnn 6eTOHHOM cMecn p[domkHa ObiTb obecneveHa HeobxogMmasi TOYHOCTb
O03MPOBKM BXOAALWMX B BETOHHYIO CMeCb MaTepuarnoB W nocrnegoBaTenibHOCTb Mx 3arpyxeHus (CHwull
3.03.01).

MepemewwnBaHne 6GeTOHHOM CMecu cnedyeT BbINOMHATL Tak, 4YTOObl o06ecnevnTb paBHOMEpPHOE
pacnpegeneHne KOMMOHEHTOB Mo BceMy o6bemy cmecu. [1pogosrmKMTenbHOCTE NepemeLLmBaHns
NPMHUMAKOT B COOTBETCTBUM C WHCTPYKUMAMM NPeanpusTun - uarotoButene GeTOHOCMECUTENbHbIX
YyCTaHOBOK (3aBOA0B) MUK YCTaHaBNNBAIOT ONbITHLIM MNYTEM.

8.1.3. TpaHcnopTMpoBaHuMe ©OETOHHOM CMecu cregyeT OCyLWecTBAATb crnocobamm u  cpeactsamu,
obecneyvnBaloLWLMMN COXPAHHOCTb €€ CBOWCTB U MCKMYaloLWMMN ee pacCcroeHne, a Takke 3arpsisHeHve
NOCTOPOHHUMK MaTepuanamu. [lonyckaeTcsa BOCCTaHOBMEHME OTAENbHbIX MOKa3aTenem KadyecTtsa
GeTOHHOM CMecu Ha MecTe YKMagku 3a cyeT BBeAEHUS XMMUYeckux [o6aBoK WM MUCNonb30BaHUSA
TEXHONOrM4YeCcKMX NpMemMoB Npu yYCnoBum obecneveHns Bcex apyrnx Tpebyemblx nokasatenemn kadecTaa.
8.1.4. Yxnagky n ynnoTHeHWe ©OeToHa cnegyeT BbINOMAHATb TakMm 06pa3oM, 4YTOObI MOXHO Obino
rapaHTMpoBaTb B KOHCTPYKUMAX AOCTaTOYHYH OOHOPOAHOCTb W MNNOTHOCTb OeToHa, OTBevalroLmx
TpeboBaHMsIM, NPeayCMOTPEHHbBIM Af151 pacCMaTpmMBaEeMon cTpouTernbHon KoHCTpyKuumn (CHuMI 3.03.01).
MpumeHsiemble cnocobbl U pexmmbl OPMOBaHMA OOSMKHbI 0becnevmBaTb 3aJaHHY MMOTHOCTb U
OLHOPOOHOCTb N YCTaHaBNMBAKOTCA C Y4ETOM MNokasaTterien kayectBa 6€TOHHON cMmecu, Buaa KOHCTPYKUMK
N N30EeNNA N KOHKPETHbBIX MHXEHEPHO-reonormyecknx n NpomM3BOACTBEHHbIX YCIOBUNA.

Mopspgok  GeToHMpoBaHMs  cnegyeT  yCTaHaBnuBaTb, NpeAycMaTpuBasi  pacnonoXeHue  LIBOB
GeTOHMPOBaHNS C Yy4€TOM TEXHOMOrMM BO3BEAEHUSI COOPYKEHUS U €ro KOHCTPYKTUBHbLIX OCOBEHHOCTEN.
Mpn aToMm gomkHa OblITb obecnedeHa HeobxogMmasa MPOYHOCTb KOHTAKTa MOBEPXHOCTEW OeToHa B LUBE
6eToHMpOBaHWs, a Takke NPOYHOCTb KOHCTPYKLMN C y4ETOM Hanuums LWBOB GeTOHMPOBaHWS.

Mpun yknagke 6€TOHHOM CMEeCK NPU MOHWKEHHBLIX MOMOXUTENbHbLIX N OTPULATENbHbLIX UMW MOBbILEHHbIX
NOMNOXUTENbHBIX  Temnepatypax AOfKHbl  ObiTb  MPeayCMOTPEHbl  crneumanbHble  MeponpusTus,
obecneynBatoLme Tpebyemoe kayecTBo 6eToHa.

8.1.5. TeepaeHne 6eTtoHa cnegyeT obecneumBatb 6€3 NPUMEHEHUS UMM C NMPUMEHEHUEM YCKOPSHOLLNX
TEXHONOMMYECKUX BO3OENCTBUMM (C MOMOLLBID TEMMOBAAXHOCTHOM 06pPaboTKM MNpu HOPMarbHOM UMK
NOBbLILLIEHHOM OaBMeHUN).

B GeTtoHe B npouecce TBepaeHwWs cnegyeT noadepXkmBaTb pacyeTHbI TemnepaTypHO-BNaXHOCTHBIN
pexum. MNpn HeobxoanMoCcTn Ana co3naHus ycrnosuin, obecneynBaoLnMx HapacTaHne NpoYHOCTM 6eToHa n
CHUWXXEHMEe YyCaOOouHbIX SBIMEHWN, crnegyeT MNpPUMEHSTb creuunanbHble 3aluTHble Meponpusatus. B
TEXHOOrM4ecKoM npoLecce TennoBon ob6paboTkn n3genun OOMmKHbl ObiTb NPUHATLI MEPbI MO CHXXEHMUIO
TemnepaTypHbIX NepenagoB U B3anMHbIX NepeMeLLeHnin Mexay onanyboyHomn popmor 1 6eToOHOM.

B MaccuBHbIX MOHOMUTHBIX KOHCTPYKUMAX cnegyeT npegycmatpvBaTb MeEpPONpUATMS MO YMEHbLUEHWMIO
BMUSIHNSA TeMMNepaTypHO-BMNAXHOCTHbIX MOMEN HanpsKeHWN, CBSA3aHHbIX C 3K30TEPMUEN MpU TBEpOEHUU
6eToHa, Ha paboTy KOHCTPYKLNNA.

8.2. ApmaTypa

8.2.1. ApmaTypa, ncnonb3yemas ANs apMUPOBaHUSA KOHCTPYKLMWA, OOIDKHA COOTBETCTBOBATb MPOEKTY U
TpeboBaHMsM COOTBETCTBYIOLLMX CTaHAApPTOB. ApMaTypa AOMKHA MMETb MapKMpOBKY U COOTBETCTBYIOLLME
cepTuduKaTbl, yaOCTOBEPSIOLLNE €€ Ka4yeCTBO.

YcnoBusa xpaHeHus apmaTypbl U ee NepeBO3KU AOSKHbI UCKMYaTb MEXaHUYeckue NOBPEXAEHMS Wnu
nnactuyeckue gedopmaumy, yxygwaiwllee cuenneHme ¢ 6eTOHOM 3arpA3HeHue, KOPPO3UOHHbIE
NopaXxeHusl.

8.2.2. YcTaHOBKY BAAi3aHOW apMatypbl B onanybo4vHble popMbl crieqyeT npov3BOoAnTb B COOTBETCTBUM C
npoektom. [Mpu atom pomkHa ObiTb NpegycMOTpeHa HagexHas uKkcaumsa MnoroXeHus apMaTypHbIX
CTEPXXHEN C MNOMOLLbI0 cneunanbHbIX Meponpuatui, obecneumBalollas HEBO3MOXHOCTb CMeELLEHUsI
apMaTypbl B NpoLiecce ee yCTaHOBKM U 6ETOHMPOBAHMSA KOHCTPYKLMK.

OTKNOHEHMS OT MNPOEKTHOrO MOJSIOKEHUS apMaTtypbl NPU €e YCTaHOBKE He [OOSKHbl MpeBbilaTb
A0MNYyCTUMbIX 3Ha4YeHunn, yctaHoBreHHbIx CHull 3.03.01.

8.2.3. CBapHble apmaTypHble u3genns (CeTku, Kapkacbl) crnegyet narotaBnmBaTbh C MOMOLLBbH KOHTAKTHO-
TOYEeYHOW CBapkM WNM WHbIMKM cnocobamu, obecnevvsaoWmMn Tpebyemyro MNPOYHOCTb CBaPHOro
COEQVHEHUSA U He AOMYCKaKLWNUMUN CHWKEHUSI MPOYHOCTU COeAMHSIEMbIX apMmaTypHbix anemeHtoB (FOCT
14098, TOCT 10922).
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YCcTaHOBKY CBapHbIX apMaTypHbIX U3genui B onanyboyHble hopMbl criegyeT Npou3BOANTbL B COOTBETCTBUM
c npoektoM. lMpn aTOM AomkHa OblTb NpedycMOTpeHa HagexHas puKkcauus MoNOXeHUs apMaTypHbIX
M3genun C noOMOLWbK CrneumanbHbIX MeponpusaTuUin, obecneymBatoMx HEBO3MOXHOCTb CMELLEHMUS
apMaTypHbIX U34EeNuin B NpoLiecce YCTaHOBKM U BETOHMPOBaHMS.

OTKNOHEHMS OT NPOEKTHOrO MOMOXEHUS apMaTypHbIX U3AEeNUA NpU UX YCTaHOBKE He AOIMKHbI NpeBblaTh
[ONYyCTUMbIX 3Ha4YeHunn, yctaHoBneHHbix CHul 3.03.01.

8.2.4. 3arnb6 apmaTypHbiX CTEpPXHEN cnegyeT OCYLEeCTBNATb C MOMOLLBK cheumanbHbiX OnpaBoKk,
obecneynBaloLLmX HEOOX0AMMbIE 3HAYEHUSA paanyca KpUBU3HbI.

8.2.5. CBapHble CTblKM apmaTypbl BbIMOMHSKT C NMOMOLLbIO KOHTAKTHOW, OyrOoBOW UMM BaHHOW CBapKu.
MpumeHsiembI cnocob cBapky JosmkeH obecnevmBaTb HEOOXOAMMYIO NPOYHOCTb CBAPHOIrO COEAMHEHUS, a
Takke NMPOYHOCTb U AeOpMaTUBHOCTL NPUMBIKAIOWNX K CBAPHOMY COEOUHEHUIO Y4acTKOB apMaTypHbIX
CTEPXXHEN.

8.2.6. MexaHu4yeckue coeguHeHUs (CTbIKM) apMaTypbl criedyeT BbINOSHATbL C NOMOLLbH ONPECCOBAHHbLIX U
pe3bb0oBbIX MydpT. NMPOYHOCTb MEXAHUYECKOr0 COEAUHEHUS PaCTAHYTOW apMaTypbl AOSMKHA ObiTb Takon
Xe, YTO U CTbIKyeMbIX CTEPXKHEN.

8.2.7. MNpn HaTsHKEHMM apMaTypbl Ha Ynopbl WUNK 3aTBepAeBLUIMA OGETOH OOIMKHbI ObiTb 0becneyeHbl
YCTAHOBMNEHHbIE B MPOEKTE KOHTPONMPYEMbIE 3HAYEHWA NpenBapuTENbHOMO HanpshkeHus B npegenax
A0onycKaeMbIX 3Ha4eHMN OTKIMOHEHWUI, YCTAHOBIIEHHbIX HOPMAaTUBHLIMU JOKYMEHTaMWN Unu crneumanbHbIMU
TpeboBaHusIMW.

Mpn oTnycke HaTskeHUs apmatypbl crnegyet obecneumBaTb MNNaBHy nepefadvy npenBapuTEnbHOro
HanpskeHUst Ha GeTOH.

8.3. Onany6ka

8.3.1. Onany6bka (onanybo4Hble hopMbl) LOMKHA BbINOMHATL Criefylowme OCHOBHblIe OYHKUMKU: npuaatb
GeTOHy NPOEKTHYH (hOPMY KOHCTPYKUMKM, obecnevnTb Tpebyembli BU BHELLUHEW NMOBEPXHOCTM OeToHa,
noaaepXmBaTb KOHCTPYKLUMIO, NMOKa OHa He HabepeT pacnanybo4Hyto NPOYHOCTb WU, NpU HeoBXxoanMOoCTH,
CNY>XUTb YNOPOM NPWN HATS>KEHUN apMaTypbl.

Mpn WM3roTOBNEHWM KOHCTPYKLUUA MNPUMEHSIIOT WMHBEHTAPHYKD W creuuanbHylo, MNepecTaBHY U
nepenswxHyto onanybky (FTOCT 23478, TOCT 25781).

OnanyGky 1 ee KpenneHus crnegyeT NPOeKTUpoOBaTb U U3roTaBnNmMBaTbh TakMm o6pas3oM, YTOObl OHM MOITK
BOCMNPUHATE Harpysku, BO3HUKAlOLWME B MpoLecce Mpou3BoAcTBa paboT, MO3BOMASANN KOHCTPYKUUAM
cBoboaHO aedhopmmpoBaTbCa U obecneynBanu cobnogeHne OOMNycKoB B npeaenax, ycTaHOBMAEHHbIX AN
OAHHOW KOHCTPYKLUMMU MUITN COOPYXKEHUS.

Onany6ka n KpenneHms OOIMKHbI COOTBETCTBOBATL NPUHATLIM CNocobam yKnagaku U ynnoTHeHns 6eTOHHON
CMecK, yCroBusIM NpeaHanpsikeHns, TBepaeHst 6etoHa 1 TennoBon obpaboTku.

CwbeMHyto onanybky cnegyeT NpoeKkTMpoBaTb M U3roTaBNuBaTb TakMm obpasom, 4Tobbl HGbina obecneveHa
pacnany6ka KOHCTpyKuun 6e3 noBpexaeHus 6eToHa.

Pacnanybky KOHCTpyKUMIA criegyeT Npons3BoanTb nocne Habopa 6eToHOM pacnanybo4yHON NPOYHOCTY.
HecbemHyto onanybky cnegyet NpOEKTMPOBaTb Kak COCTaBHY YaCTb KOHCTPYKLMW.

8.4. BeTOHHbIE 1 Xene306eTOHHbIE KOHCTPYKLMK

8.4.1. NsrotoBneHne 6eTOHHbIX U XXene3obeTOHHbIX KOHCTPYKLUMIA BKNtoYaeT onanyboyHble, apMaTypHble U1
GeToHHble paboTbl, NPOBOANMbIE B COOTBETCTBUM C YKa3aHusMuM nogpasgenos 8.1, 8.2 n 8.3.

[OTOBbIE KOHCTPYKUMM LOMKHbI OTBeYaTb TpeboBaHWsIM MpoeKkTa MU HopmaTuBHbIX AoKymeHToB (FOCT
13015.0, TOCT 4.250). OTKNOHEHUs reoOMeTpPUYEeCKMX pPas3MepoB [OOSDKHbI yKNnagblBaTbCA B npegenax
[OMNYCKOB, YCTAHOBMNEHHbIX 51 AaHHOW KOHCTPYKLNN.

8.4.2. B 6eTOHHbIX U Xene300eTOHHbIX KOHCTPYKLMAX K Hayany ux aKkcnnyataumm daktnyeckas npoyYHOCTb
6eToHa gomkHa ObiTb HEe HWXKe Tpebyemor NPOYHOCTN BGeTOHa, YCTaHOBIIEHHOW B NPOEKTE.

B cOOpHbIX BGETOHHbLIX N XEene3obBEeTOHHbIX KOHCTPYKUMAX OOorkHa ObiTb obecneveHa yCTaHOBMEHHas
NMPOEKTOM OTNyCKHasi NPOYHOCTb BeToHa (NPOYHOCTL BETOHA NpK OTApPaBKe KOHCTPYKUMWM NOTpebuTento), a
ONa npegHanpsKeHHbIX KOHCTPYKUMIM - YCTaHOBMNEHHAs MPOEKTOM nepeaaTtoyHasi MPOYHOCTb (MPOYHOCTb
0GeToHa nNpu OTNyCKe HaTsKEHM apMaTypbl).

B MOHOMUTHLIX KOHCTPYKUMAX [[OrkHa ObiTb obecnedeHa pacnanybodyHad npodHocTb ©OeToHa B
YyCTaHOBMEHHOM MPOEKTOM BO3pacTe (Npu CHATUM HecyLLen onanyokn).

8.4.3. MNogbem KOHCTPYKUMA crnedyeT OCYLIEeCTBMATb C NMOMOLLBIO CneumanbHbIX YCTPOUCTB (MOHTaXHbIX
netenb M Apyrux npmucnocobneHnin), NnpegyCMOTPEHHbIX NPoeKToM. [pu aToM OOmkHbI ObiTb 06ecneyeHbl
yCnoBus nogbema, UCKyawLme paspyLleHme, noTepo YCTOMYMBOCTH, ONPOKUAbIBaHWE, packadymMBaHue u
BpaLLeHNe KOHCTPYKLNN.
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8.4.4. YcnoBusi TPaHCMOPTMPOBKW, CKMAOMPOBAHUS W XPaHEHUS KOHCTPYKUMM [OOSMKHbI OTBevYaTb
yKkasaHusM, npuBefeHHbIM B npoekTe. NMpu aToM gormkHa 6biTb obecrnedeHa COXPaHHOCTb KOHCTPYKLMMU,
noBepxHocTen 6eToHa, BbiNYCKOB apMaTypbl U MOHTaXXHbIX NETENb OT NOBPEXAEHWUNA.

8.4.5. Bo3BeaeHve 3a0aHni U COOPYKEHUIN U3 COOPHbBIX AIEMEHTOB cnegyeT NPon3BOA4UTL B COOTBETCTBUM
C MpOEeKTOM Mpou3BoAcTBa paboT, B KOTOPOM [AOSKHbI ObiTb MpeaycMOTpeHbl MnocneoBaTeribHOCTb
YCTaQHOBKM  KOHCTPYKUMA U Meponpuatus, obecneuynBarowme Tpebyemyld TOYHOCTb  YCTaHOBKW,
NPOCTPaHCTBEHHYIO HEN3MEHAEMOCTb KOHCTPYKLMIA B NPOLIECCE MX YKPYMHUTENBHOW COOPKM M YCTAHOBKN B
NPOEKTHOE MOSoXeHWe, YCTOMYMBOCTb KOHCTPYKUMWA W YacTel 34aHMs WM COOPYXEHUs B npoLuecce
BO3Be[eHus, 6e3onacHble ycrnoBus Tpyaa.

Mpn BO3BeAEHMM 30aAHUA W COOPYXKEHUM U3 MOHONMUTHOro 6eToHa cnegyeT npedycMaTpuBaTb
nocnenoBaTenbHOCTb  GETOHMPOBAHMA  KOHCTPYKUMIW,  CHATMA M NepecTaHoBKM  onanyoku,
obecneynBaloLLime NPOYHOCTb, TPELUMHOCTOMKOCTb M XKECTKOCTb KOHCTPYKUWUA B npouecce BO3BeAEHMS.
Kpome aTtoro, cnegyeT npegycmatpvBaTb MeponpusaTus (KOHCTPYKTUBHbIE M TexXHoMornyeckue, a npwu
HeobXoaMMOCTU - BbINOSTHEHNE pacyeTa), orpaHvymMBaloLne obpasoBaHNE U Pa3BUTME TEXHONOMMYECKMX
TPEeLUUH.

OTKNOHEHMA KOHCTPYKUWMA OT MPOEKTHOIO MOJSIOKEHUS He AOMXKHbl MpeBbllaTbh AOMYCTUMbIX 3HAYEHUN,
YCTaHOBIEHHbIX A5 COOTBETCTBYHOLLUMX KOHCTPYKUNIA (KONOHH, 6anok, nnuT) 3gaHni n coopyxexHun (CHul
3.03.01).

8.4.6. KoHcTpykumn cnegyeT cogepxaTb Takmm oOpas3om, 4ToObl OHM BbIMOMHSAN CBOE Ha3Ha4YeHue,
NpeaycMOTPEHHOE B MpPOEKTe, 3a BEeCb YCTAHOBMEHHbLIN CPOK CNYyXObl 34aHMA WAN  COOPYXKEHUS.
Heobxoanmo cobntogatb pexmm akcnnyataumm G6eTOHHbIX U Kene300eTOHHbIX KOHCTPYKUWA 34aHun 1
COOPY>XEHWI, WCKMIOYAOWMIA CHWKEHNE MX Hecylleh CnocoBOHOCTW, 3KCMIyaTaumoHHOW MPUrOAHOCTU U
OONrOBEYHOCTN BCneacteMe rpybbiXx HapyleHUn HOPMUPYEMbIX YCIOBWA 3Kcnryataumu (neperpyska
KOHCTPYKLMI, HeCOBMoAeHNe CPOKOB NPOBEAEHUST NNAHOBO-NpeaynpeanTeNbHbIX PEMOHTOB, NOBLILIEHWE
arpeccuBHOCTW cpedbl 1 T.M.). Ecnu B npouecce akcnnyatauum obHapyXeHbl NOBPEXOEHNST KOHCTPYKLMMK,
KOTOpble MOryT BbI3BaTb CHWXeHWe ee 6e30nacHOCTM W MpPendATcTBOBaTb €€ HopMaribHOMY
YHKUMOHMPOBAHUIO, CneayeT BhiNOSHUTL MEPONPUATUA, NPpeayCMOTPEeHHbIe B pasaene 9.

8.5. KoHTponb kadecTtBa

8.5.1. KoHTpOnb kayecTBa KOHCTPYKLUMA OOSMKEH yCTaHaBNMBATb COOTBETCTBUE TEXHUYECKUX NoKasaTenen
KOHCTPYKLMIA (reOMeTprUYEecKUX pasmepoB, MPOYHOCTHLIX MokasaTenen 6eTtoHa n apmaTypbl, NPOYHOCTH,
TPELLMHOCTONKOCTN 1N AePOPMaATUBHOCTM KOHCTPYKUMW) MpU  UX W3FOTOBMEHWUW, BO3BEAEHUN WU
JKCnnyaTaumm, a Takke napameTpoB TEXHOMNOMMYECKNX PEXUMOB NPOM3BOACTBA NOKasaTeNnsam, ykasaHHbIM
B MNPOEKTE, HOPMATUBHbIX JOKYMEHTaXxX 1 B TexHonornyeckon aokymeHtaumm (CHull 12-01, FTOCT 4.250).
Cnocolbbl  KOHTpONA KavecTBa (MpaBunia KOHTPOMs, MeToObl UCMbITAHWUN)  pernameHTUpyoTcA
COOTBETCTBYKOLWMMM CTaHAapTaMmu n TexHunyeckummn ycnosmsmm (CHwulM 3.03.01, TOCT 13015.1, TOCT
8829, NOCT 17625, TOCT 22904, TOCT 23858).

8.5.2. [ina obecneyveHnsa TpeboBaHuK, NpeabaBnsaemMblX K 6€TOHHbIM U Xene306eTOHHbIM KOHCTPYKUMSM,
cnegyeTt NpouMsBOAUTb KOHTPOMb KadecTBa MpoayKuuu, BKIKYawWwuin B ceba BXOOHOW, OnepaLMOHHbIN,
NPUEMOYHBIA N IKCNITyaTaLMOHHbBIA KOHTPOIb.

8.5.3. KoHTponb npoyHocTn 6eToHa crnefyeT NpouM3BOAWUTb, Kak MpaBuno, No pesynbrtatam MCMbliTaHus
cneumnanbHO M3roTOBMEHHbIX UMM OTOOpPaHHbBIX M3 KOHCTPYKUMKM KOHTpOnbHbIX obpasuos (FTOCT 10180,
FOCT 28570).

[na MOHOMUTHBIX KOHCTPYKUMIW, KPOME TOro, KOHTPOSb MPOYHOCTM GeToHa crnegyeT MNpou3BOAUTL MO
pesynbTaTtaM MCNbITaHWUA KOHTPOSbHbIX 00pasLoB, U3roTaBNMBaEMbIX HA MeCcTe yknagkm 6eToOHHON cmecn
N XPaHALWUXCS B YCNOBUAX, WOEHTUYHbIX TBEPAEHWU0 OeTOHa B KOHCTPYKUMM, UIM HepaspyLlalowmmm
meTtogamum (FOCT 18105, TOCT 22690, TOCT 17624).

KoHTponb npovHOCTM cnegyeT MpovM3BOAUTbL CTATUCTUYECKMM METOAOM C  ydeToM  dhakTU4eCcKom
HEeO4HOPOLHOCTUN NPOYHOCTN BETOHA, XapaKkTepmnsyemMon BENUYNHON KOadhdUuLMeHTa Bapmaumm Nnpo4yHOCTH
GeToHa Ha npegnpusaTuM - npousBoauTene 6eToHa WM Ha CTPOMTENbHOM Nrowagke, a Takke npu
HepaspyLlaoLnX MeTodax KOHTPOS NPOYHOCTN BETOHA B KOHCTPYKLNAX.

[onyckaeTca npUMeHATb HECTaTUCTUYECKNE METOAbLI KOHTPOMSA No pesynbTaTtam UCMbITaHUA KOHTPOSbHbIX
06pasyoB Npu OrpaHN4YEHHOM OObeME KOHTPONMMPYEMbIX KOHCTPYKLMI, HA Ha4YanbHOM 3Tane Mx KOHTPOns,
NPy AONOMHUTENbHOM BbIGOPOYHOM KOHTPOSE Ha Nrowagke BO3BEOEHUS MOHOMUTHBLIX KOHCTPYKUWA, a
TaKke NpU KOHTpone HepaspywawwmMmm metogamu. Npu 3aTom knacc 6eToHa ycTaHaBnNUBAKT C y4ETOM
ykasaHum 9.3.4.
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8.5.4. KOHTpOnb MOPO30CTOMKOCTWN, BOAOHENMPOHULLIAEMOCTN U NIIOTHOCTU BeToHa crneagyeT Npou3BOaUTb,
pykoBogcTeysicb TpebosaHusmn TOCT 10060.0, TOCT 12730.5, TOCT 12730.1, TOCT 12730.0, NOCT
27005.

8.5.5. KoHTponb nokasatenen kayecTBa apmaTtypbl (BXOOHOW KOHTPOSb) crieayeT npov3BOAUTbL B
COOTBETCTBMM C TpeboBaHNAMWN CTaHOAPTOB Ha apMaTypy M HOPM OPOPMIIEHUS aKTOB OLEHKM KadecTBa
»Kene3obeToHHbIX U3aenun.

KoHTponb kavyecTBa CBapOYHbIX paboT npouseoaaT cornacHo CHul 3.03.01, TOCT 10922, TOCT 23858.
8.5.6. OueHKy npUrogHOCTU KOHCTPYKUMA MO MNPOYHOCTU, TPELYMHOCTOMKOCTM U AedopMaTUBHOCTU
(akcnnyaTtaunoHHON NpUrogHocTu) crnedyeTt npoussoauTb no ykasaHuam FOCT 8829 nytem npobHoro
Harpy>XeHusi KOHCTPYKLUMN KOHTPOSIbHOW HAarpy3kowm unm nytem BblIOOPOYHOro UCMbITAHNSA Harpy>KeHNem Oo
paspyLlieHnsa oTaeNbHbIX COOPHbIX M3AENnuA, B3ATbIX M3 NapPTUM OOHOTUMHLIX KOHCTPYKUMA. OueHKy
MPUro4HOCTU KOHCTPYKUMM MOXHO TaKke MNpovM3BOAWTb HA OCHOBE pe3ynbTaTOB KOHTPOMS KOMMfekca
eOVHUYHbIX Nokasatenen (Anst COOPHBIX U MOHOSUTHBIX KOHCTPYKUMI), XapaKTepu3yHLnX MPOYHOCTb
GeToHa, TONWMHY 3aLUTHOrO CIos, reoMeTpuYeckne pasmMepbl CEYEHUA U KOHCTPYKLWUIA, pacnonioxeHue
apmMaTypbl U NPOYHOCTb CBAPHbIX COEAMHEHWUA, AnaMeTp N MEXaHUYeCcKne CBOMCTBA apMaTypbl, OCHOBHbIE
pasmepbl apMaTypHbIX U3L4ENUA U BENMUYNHY HATSHXKEHUSA apmaTypbl, NOAyYaeMbIX B NpoLecce BXOL4HOrO,
onepaumoHHOro U NPUEMOYHOIO KOHTPONS.

8.5.7. MNpneMKy GETOHHBIX U ene306eTOHHbIX KOHCTPYKLMIA MOCNEe UX BO3BEAEHUS CneayeT OCyLLEeCTBNATb
nyTeM YCTAHOBIIEHMSI COOTBETCTBUS BbIMOMHEHHOW KOHCTPYKUmn npoekty (CHul 3.03.01).

9. TPEBOBAHNA K BOCCTAHOBJIIEHWIO N YCUTIEHNIO
KXEJIEBOBETOHHbLIX KOHCTPYKLINA

9.1. O0LWwme nonoxeHus

BocctaHoBneHve wn ycuneHuwe xene3obeTOHHbIX KOHCTPYKUUM crnegyeT npov3BOAUTL Ha OCHOBE
pe3ynbTaTtoB WX HaTypHOro obcrnenoBaHWsi, MOBEPOYHOrO pacyeTa, pacdeTa M KOHCTPyMpOBaHUSA
YCUIMBAEMbIX KOHCTPYKLWUA.

9.2. HatypHble o6cnenoBaHus KOHCTPYKLMM

lMyTem HaTypHbIX 06CNeaoBaHU B 3aBUCUMOCTM OT 3adayv LOMKHbl ObiTb YCTaHOBMEHbI: COCTOSIHME
KOHCTPYKLMK, TeOMETPUYECKMe pasMepbl KOHCTPYKUUIN, apMUPOBaHWE KOHCTPYKUMA, NPOYHOCTb GeToHa,
BUA W KNacc apmaTypbl U €e COCTOAHMNE, NPOrnbbl KOHCTPYKUMIA, WNPUHA PACKPbITUSA TPELLMH, UX ANUHA U
pacrnonoxeHve, pasmepbl W Xxapaktep OedEeKTOB M MOBPEXOEHWN, Harpysku, craTumyeckas cxema
KOHCTPYKLMHNA.

9.3. NoBepoyHble pacyeTbl KOHCTPYKLMI

9.3.1. TloBepoyHble pacyeTbl CYLLECTBYIOLUMX KOHCTPYKUMIA cnegyer npou3BoanTb NPU U3MEHEHUMU
OENCTBYIOLMX Ha HUX Harpy3oK, YCrOBUIA JKChnyataumnm M 06beMHO-NNaHMPOBOYHbIX PELUeHUI, a Takke
npy obHapyXeHUn cepbe3HbIX AeEKTOB 1 NOBPEXAEHNIN B KOHCTPYKLMSAX.

Ha ocHOBe MNOBEPOYHbLIX pPaCYETOB YCTaHaBNMBAKOT MPUrOAHOCTb KOHCTPYKUMIM K 3SKChnyaTauumu,
HeOoBXOANMOCTb MX YCUINEHUS UMW CHUDKEHUSA IKCMMyaTauMOHHON Harpysku WUin MOSIHYK HEeNnpurogHoCTb
KOHCTPYKLMA.

9.3.2. lNoBepoyHble pacyeTbl HEOBXOANMMO MPOM3BOAMTL HA OCHOBE MPOEKTHLIX MaTepuanoB, AaHHbIX NO
N3roTOBSIEHNIO N BO3BEAEHWUIO KOHCTPYKLMI, a TaKkke pe3ynbTaToB HaTypHbIX 06crneqoBaHui.

PacyeTHble cxeMbl nNpu NPOBEAEHUN MOBEPOYHbIX pacyeToB cnefyet npuvHMMaTb C  Y4eTOM
YCTaAHOBNEHHbIX (PaKTUYECKNX FrEOMETPUYECKNX pa3mepoB, PakTUYECKOro CoOeanHEHNS U B3aMMOOEeNCTBUA
KOHCTPYKLMIA U 3NIEMEHTOB KOHCTPYKLNN, BbIABNEHHbIX OTKNOHEHUA NPY MOHTaXe.

9.3.3. TloBepoyHble pacdeTbl cnegyeT NPoM3BOAUTL MO HeCywew CnocobHoCTH, Aedopmauusam u
TPELLMHOCTONKOCTN. [lonyckaeTca He npou3BOAUTL MOBEPOYHbIE pacyeTbl MO 3KCrnyaTaumoOHHOM
NPUrOgHOCTW, €CNU NepeMeLLeHnss U LUMPUHA PacKpPbITUS TPELWH B CYLLECTBYHOLLMX KOHCTPYKUUAX Mpu
MaKCcMManbHbIX (PaKTUYECKUX Harpyskax He MpeBOCXOOAT OONYCTUMbIX 3HAYEHWUN, a YCUIUS B CEeYEeHUsIX
3/IEMEHTOB OT BO3MOXHbIX Harpy3oK He MNpPeBbILAKT 3HAYEHUA YCUIMKA OT (pakTUYEeCcKkn LENCTBYIOLLMX
Harpyaok.

9.3.4. PacuyeTHble 3HayYeHWs XapakKTepuUCTUK GeToHa NpuHMMAalOT B 3aBMCUMOCTW OT Krnacca 6eToHa,
YKa3aHHOro B MpOEKTe, WM YCIOBHOro Kracca GeToHa, onpeaenseMoro C MNoMOLLb NepeBOAHbIX
KoahpurumMeHTOB, obecneymBaloWmnX 3KBMBANEHTHYO MPOYHOCTb MO (pakTUYEecKon cpedHen NPOYHOCTU
GeToHa, MonyyYyeHHOW MO WUCNbITaHMAM OGeToHa HepaspywawwumMu MeTogamMu UM No  UCMbITaHUAM
0TOBPaHHbIX U3 KOHCTPYKLMM 06pa3LIoB.
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9.3.5. PacyeTHble 3Ha4YeHUsA xapakTepuCTUK apMmaTypbl NPUHUMAKOT B 3aBUCMMOCTM OT Kracca apMmartypebl,
yKa3aHHOro B MpOeKTe, UMM YCNOBHOroO Knacca apMmaTypbl, OrnpeaensieMoro ¢ NoMOLLb NepeBOAHbIX
KoahpumumeHToB, obecneynBaloLmxX IKBMBASIEHTHYIO MPOYHOCTb MO (PAKTUYECKMM 3HAYEHUAM CpeaHewn
NPOYHOCTN apMaTtypbl, MOSlyYEHHON MO AaHHbIM WCMbITaHU 00pa3uoB apmaTtypbl, OTOOpPaHHbLIX W3
obcneayemblX KOHCTPYKLMA.

Mpn OTCYTCTBUM NPOEKTHbIX OAHHbBIX U HEBO3MOXHOCTU OTHOpa 0bpa3LoB AoNycKaeTCHa Knacc apmaTypbl
yCTaHaBnueaTb MO BMAY Npodunis apMaTtypbl, a pacyeTHble CONPOTUBNEHUS NpuHUMaTb Ha 20% Hwxe
COOTBETCTBYIOLLMX 3HAYEHUIN OENCTBYIOLLMX HOPMATUBHBIX AOKYMEHTOB, OTBEYaKLLUMX JAaHHOMY Knaccy.
9.3.6. lpn npoBegeHMM MOBEPOYHbIX pacyeToB [OOIMKHbl ObiTb y4TeHbl AedekTbl U MNOBpEXOeHUs
KOHCTPYKLMM, BbISIBMEHHbIE B MpoLecce HaTypHbIX 0OCneoBaHMN: CHWXKEHWE MNPOYHOCTU, MECTHbIE
noBpeXaeHns nnu paspyeHns 6etoHa; obpbiB apmaTypbl, KOPPO3UsT apMaTypbl, HAPYLLUEHNE aHKEPOBKM U
cuenneHns apmatypbl ¢ 6eTOHOM; onacHoe obpas3oBaHME W pPacKpbITUE TPELUMH; KOHCTPYKTMBHbIE
OTKITOHEHMS OT NPOeKTa B OTAENbHbIX 3fIEMEHTAX KOHCTPYKLMU U UX COeOUHEHUSX.

9.3.7. KoHCcTpykuuun, He yposnetBopsiowme TpeboBaHWsIM MNOBEPOYHbLIX pPacYEeTOB MO Hecyllen
CNocOBHOCTM M 3KCnyaTaumoOHHOM MPUrOAHOCTW, MNoAanexar ycuneHuio nubo Ans HUX AorkHa ObiTb
CHWXXEHa aKCnnyaTaunmoHHas Harpyska.

[na KOHCTPYKUWA, HEe YAOBNETBOPSAKLWNX TpebOBaHWSIM MOBEPOYHbLIX PaAcyYeTOB MO JKCMnyaTaluMOHHOWN
NPUrogHOCTK, AOMyCKaeTca He npegycmaTpmBaTh YCUIIEHUS MO0 CHWXKEHMSA Harpy3ku, ecnivm pakTmyeckmne
nNpormbbl NpeBbIWaloT AOMNYCTUMbIE 3HAYEHUS, HO He MPEnATCTBYIOT HOPMarnbHOW 3KCMyaTaumm, a Takke
€Ccnun akTnyeckoe packpbiTMe TpeLnH NpeBbIlaeT AOMYCTUMbIE 3HAYEHUS, HO He cOo3fdaeT OMacHOCTU
paspyLueHus.

9.4. YcnneHue »xene3o0eTOHHbLIX KOHCTPYKLNIA

9.4.1. YcuneHue xene3obeTOHHbIX KOHCTPYKUMIA OCYLLECTBMASOT C MOMOLLBI CTarbHbIX 3M1EMEHTOB,
GeToHa 1 xxene3obeToHa, apMaTypbl 1 NONIMMEPHbIX MaTepuarnos.

9.4.2. lpn ycuneHnn xene3obeTOHHbIX KOHCTPYKUUW CnegyeT yyYumTbiBaTb HECYLUYK CMOCOOHOCTb Kak
9NIEMEHTOB YCUNEHUs, TaK M YCUNIMBAEMOW KOHCTPYKUMW. [ns 3TOoro [OmKHbl ObiTb obecneyeHbl
BKIlOYEHME B paboTy 3N1EMEHTOB YCUITEHUSA U COBMECTHasi ux paboTa C ycunuBaemowm KOHCTpykumen. [ns
CUNBHO NOBPEXAEHHBIX KOHCTPYKLUIA HECYLLYIO CMOCOBHOCTL YCUNMBAEMOWN KOHCTPYKLIMM HE YYMTHIBAIOT.
Mpn 3agenke TpewMH C LUMPUHOW packpbiTus Gonee gonyctumMon n apyrnx aedpektoB GeToHa cnegyet
obecneunTb pPaBHOMPOYHOCTL YYACTKOB KOHCTPYKUWUIA, NOOBEPrHYyBLUNXCS BOCCTAHOBMEHUIO, C OCHOBHbIM
B6eToHOM.

9.4.3. PacyeTHble 3Ha4YeHUS XapaKTEepUCTUK MaTepuanoB YCUNEHUs MNPUHUMAaKT MO OeUCTBYIOLLMM
HOPMAaTMBHbBIM JOKYMEHTaM.

PacyeTHble 3HA4YeHMs XapakTepUCTUK MaTepuarnoB YCUIMBAEMOW KOHCTPYKLMW NPUHUMAOT UCXOASA U3
NPOEKTHbIX AaHHbIX C Y4YeToM pe3ynbTatoB o06cnegoBaHMs COMMacHO npasunaMm, MNPUHATBIM - Npy
NOBEPOYHbIX pacyeTax.

9.4.4. PacyeT ycunmBaemon xene3obeToOHHOW KOHCTPYKUMWM crnefyeT Npovn3BOAnUTb MO obLwmum npasunam
pacyeTa kene3obeTOHHbIX KOHCTPYKUMA C  Yy4eTOM  HanpsKeHHO-4eOopMUPOBAHHOIO  COCTOSIHUSA
KOHCTPYKLMM, NOYHEHHOIO €0 A0 YCUIEHUS.

MpunoxeHue A
CnpaBo4Hoe

HOPMATWBHbIE CCbIJIKU

CHwulM 2.01.07-85*. Harpysku n Bo3gencTaus

CHwuIM 2.02.01-83*. OcHoOBaHUA 34aHWUI U COOPYXKEHWUI

CHwuIM 2.03.11-85. 3awmTa CTponTENbHBIX KOHCTPYKLWUIA OT KOPPO3nK

CHwuI 2.05.03-84*. MocTbl 1 Tpy6bl

CHul 2.06.04-82*. Harpy3kn 1 BO34ENCTBUSA HA MMOPOTEXHUYECKUE COOPYXEHUST (BOSTHOBbIE, NefoBbIE U
OT CyLoB)

CHwuIM 2.06.06-85. MNnoTnHbl 6ETOHHBbIE U XeNe300eTOHHbIe

CHul 3.03.01-87. Hecywwime n orpaxgatroLime KOHCTPYKL MM

21



CHwull 12-01-2004. OpraHusauus cTpoMTenbCTBa

CHwull 21-01-97*. MNoxapHasa 6e30nacHOCTb 30aHUIN U COOPY>KEHUN

CHwul 23-01-99*. CtpoutenbHas KnMmaTonorns

CHwuI 23-02-2003. TennoBasa 3awmra 3aaHumn

CHul 32-04-97. ToHHENM XXene3Ho40pOXHbIE U aBTOOOPOXKHbIE

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

CHwul 1I-7-81*. CTponTtenbCTBO B CEMCMUYECKMX paioHax

CHul 11-23-81*. CtanbHble KOHCTPYKLMMK

FOCT 4.212-80. CIIKI. CtpoutenbctBo. beToHbl. HoMeHknaTypa nokasatenen

FOCT 4.250-79. CIIKIM. CtpoutenbctBo. BeTOHHble M Xene3oBGeToHHble WU3OEeNUA U KOHCTPYKLUUWN.
HomeHknaTypa nokasaTenen

FOCT 5781-82. Ctanb ropsidekataHasi Ans apMMpoBaHuUs ene3obeTOHHbIX KOHCTPYKUUIA. TexHu4eckne
yCnoBus

FOCT 6727-80. TlpoBonoka 13 HWU3KOYrNepoauMCcToM CTanu XONOOHOTAHYTas Ans  apMupoBaHuUg
Xene300eTOHHbIX KOHCTPYKUMIA. TeXHU4Yeckme ycrnoBus

FOCT 7473-94. Cmecn 6eToHHbIE. TeXHMYECKMEe yCnoBUus

FOCT 8267-93. LLle6GeHb n rpaBuin U3 NNOTHBLIX FMOPHbLIX NOPOA ANSA CTpouTeNbHbIX paboT. TexHuyeckue
ycrnosus

FOCT 8736-93. Necok onsi cTponTenbHbIX paboT. TeXHNYeckmne ycrnoBms

FOCT 8829-94. MN3pnenusi cTpouTEmbHbIE XENne3oO0eTOHHble U OETOHHble 3aBOACKOrO W3roTOBMEHUS.
MeToabl UCnbITaHUSA Harpy>xeHnem. NpaBuna oueHKM NPOYHOCTU, KECTKOCTU U TPELLIMHOCTONKOCTH

FOCT 10060.0-95. beToHbl. MeToabl onpeneneHs MOpPO30CTONKOCTU. OOLLMe NoNoXeHNs

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

FOCT 10181-2000. Cmecu 6eToHHble. MeToabl UCMbITAHUIA

FOCT 10884-94. Cranb apmaTypHass TEePMOMEXAHWYECKN YMNPOYHEHHAs AOnsl  Kerne300eTOHHbIX
KOHCTPYKUMIA. TEeXHMYECKMNE YCNOBUS

FOCT 10922-90. ApmaTypHble W 3aknagHble U3genusa cBapHble, COeOMHEHUs CBapHble apmaTypbl U
3aKknagHbIX n3genuin xene3obeToHHbIX KOHCTPYKUMK. ObLumne TeEXHUYEeCKNe ycrnoBus

FOCT 12730.0-78. BeToHbl. O6WMe TpeboBaHMs K MeTOAaM OMNpeaerieHusi NMIIOTHOCTU, MOPUCTOCTU ”
BOAOHENPOHNLLIAEMOCTH

FOCT 12730.1-78. beToHbl. MeToabl onpeaeneHns NOTHOCTM

FOCT 12730.5-84. beToHbl. MeToadbl onpedeneHns BOAOHENPOHNLLAEMOCTHU

FOCT 13015.0-83. KoHCTpYKUUM 1 n3aenust 6ETOHHbIE U xene306eToHHble coopHble. OOLmMe TEXHNYECKME
TpeboBaHusa

FOCT 13015.1-81. KoHcTpyKuun n nagenust 6eToHHble n xene3obeToHHble cbopHble. Npuemka

FOCT 14098-91. CoeanHeHns cBapHble apMaTypbl U 3aKnagHbIX U3OeNnn XXene300eTOHHbIX KOHCTPYKLUWUNA.
Tunbl, KOHCTPYKUUSA N pasMepsbl

FOCT 17624-87. beToHbI. YNbTpasByKOBOWN METOA onpedenieHnst NPoYHOCTH

FOCT 17625-83. KoHcTpykuum u usgenusa xenes3obeToHHble. PagvauuoHHbIn mMeToqd onpegeneHus
TOMNLWMHbI 3aLUTHOrO crnosi 6eToHa, pasMepoB M PacnoSIOKEHN apMaTypbl

FOCT 18105-86. beToHbl. NMpaBnna KOHTPOMS NPOYHOCTU

FOCT 20910-90. BeToHbI xapocTonkume. TexHUYeckme ycrnoBus

FOCT 22690-88. BetoHbl. OnpemeneHve MNPOYHOCTU MEXaHUYEeCKMMM MEeTOAaMWM HepaspyLuarowero
KOHTpOns

FOCT 22904-93. KoHCTpyKLMK xene3obeToHHble. MarHUTHbIM MeToq, onpeaeneHns TOMNWMHbI 3alMTHOrO
cnos 6eToHa 1 pacnonoXeHns apmaTypbl

FOCT 23478-79. Onanybka ans BO3BEeAEHUS MOHOMUTHBIX BETOHHbIX U Xene300EeTOHHbIX KOHCTPYKLMNA.
Knaccudmkaumsa n obuine TexHmyeckue TpeboBaHus

FOCT 23732-79. Boga ans 6eTOHOB M pacTBOPOB. TeXHMUYEeCKME YCNOBUS

FOCT 23858-79. CoeamHeHUs cBapHble CTbIKOBbIE M TAaBPOBblEe apMaTypbl XXene300eTOHHbIX KOHCTPYKLNNA.
YnbTpa3ByKkoBble METOAbI KOHTPONS kavecTBa. NMpaBuna npuemMku

FOCT 24211-91. obasku onst 6etoHoB. O6LLME TEXHNYECKME TpeboBaHMs

FOCT 25192-82. beToHbl. Knaccudmkaumsa n obime TexHnyeckme TpeboBaHns

FOCT 25214-82. BeTOH CUANKATHLIN NSIOTHbIN. TEXHNYECKME YCroBMUS

FOCT 25246-82. BETOHbI XMMNYECKM CTONKME. TeXHUYECKME YCITOBUS

FOCT 25485-89. beToHbl AuencTble. TeXHUYECKMe yCrioBus

FOCT 25781-83. ®opmbl cTanbHble AN U3roTOBMEHNS XKeNne3o0beTOHHbIX U3gennin. TexHNn4YecKne ycrnoBms
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FOCT 25820-2000. beToHbl nerkune. TexHN4YecKne ycrnoBus

FOCT 26633-91. BeToHbI TSXKeNnble U MENKO3ePHUCTbIE. TeXHUYECKME YCoBUS

FOCT 27005-86. beToHbI nerkne n ayenctole. Npasuna KOHTPONA cpeaHen NNOTHOCTH

FOCT 27006-86. BeToHsbl. NpaBmna nogbopa cocTaBoB

FOCT 27751-88. HagexHOCTb CTPOUTENbHBIX KOHCTPYKUUMN M OCHOBaHWN. OCHOBHbIE MOSIOXEHUS MO
pac4yeTy

FOCT 28570-90. BeToHbl. MeToabl onpegeneHnss Npo4YHOCTM No obpasuam, 0To6paHHbIM U3 KOHCTPYKLMIA
FOCT 30515-97. LlemeHTbl. ObLume TeEXHNYECKME YCIOBMS

FOCT P 51263-99. MNonuctnpon6eTtoH. TexHn4eckne ycrnosusi

CTO ACHYM 7-93. lMpokaT nepuogmyeckoro Npoguna n3 apmaTypHon ctanu. TexXHU4Yeckne ycnoBus.

MpunoxeHue b
CnpaBo4Hoe

TEPMWHbLI U OMNMPEAEJIEHNA

KoHCTpyKUMn BETOHHbIE -  KOHCTPYKLWUW, BbINOSIHEHHbIE N3 6eToHa 6e3
apmaTypbl Unn ¢ apmaTypomn,
yCTaHaBNMBAEMOW MO KOHCTPYKTUBHbLIM
COOBpaXeHNsIM N HE YYUTbIBAEMOW B pac4yeTe,
pacyeTHble YCUNKus OT BCEX BO3AENCTBUN B
OETOHHbIX KOHCTPYKUMSIX OOSTKHbI ObITb
BOCMPUHATHI GETOHOM.
KOHCTpyKUMM )Xene3o-  KOHCTPYKLMW, BbINOSHEHHbIE U3 6eToHa C
OETOHHbIE - paboyen N KOHCTPYKTUBHON apMaTypou
(apmmpoBaHHble 6ETOHHbIE KOHCTPYKLNK),
pacyeTHble YCUNNSa OT BCEX BO3AENCTBUN B
ene3o00eTOHHbIX KOHCTPYKUNAX OOSMKHbI ObiTb
BOCMNpPUHATBHI 6EeTOHOM 1 paboyen apmaTypomn.
KoHcTpykumm ctane- Kene3obeToHHbIe KOHCTPYKLMK, BKIOYatoLwme
Xene3obeToHHbIe - OTNIMYHbIE OT apMaTypHOWN CTanu cTasnbHble
anemeHTbl, paboTarome COBMECTHO C
Kene3obeTOHHbIMY 3NIeMEeHTaMM.
KoHCTpyKUMM ANCnepcHoO- Xene3obeTOoHHbIE KOHCTPYKLMM, BKIoYaoLwme
apmMupoBaHHble (pubpo-  aucnepcHo-pacnonoXxXeHHble pubpbl nnn
GEeTOHHbIE, apMOLIEMEHT-  MENKOSIMENCTbIE CETKMN U3 TOHKOWM CTarbHOM
Hble) - NPOBOIOKMU.
Apmartypa paboyas - apmaTtypa, ycTaHaBnmBaemas rno pacyerty.
ApmaTypa KOHCTPYKTMB- apmartypa, ycTtaHaBnmBaemas 6e3 pacyeta us
Has - KOHCTPYKTUBHbIX COOBpaXKeHNN.
Apmartypa npegsapuTenbHO apmMatypa, nony4varowas HavanbHble
HanpshKeHHas - (NnpenBapuTenbHbIE) HANPSXKEHMSA B Npouecce
N3roTOBNEHNS KOHCTPYKLMIA 0O NPUIIOXKEHNS
BHELUHWX Harpy3ok B CTaauu aKcnnyaTaumm.
AHKepoBKa apmaTtypbl -  obecneyeHne BOCNpUsTUA apmaTypon
OENCTBYIOLLMX Ha HEe YCUNUn nytem
3aBefleHns ee Ha onpedeneHHy AnuHy 3a
pacyeTHOe cevyeHne unn ycTponcTea Ha
KOHLaX crieymarbHbIX aHKEpOB.
CTblkn apmatypbl coefiHeHNe apMaTypHbIX CTEPXXHEN MO KX
BHaXxmnecTKy - AnnHe 6e3 cBapku NyTemM 3aBedeHUs KoHLa
OOHOro apMaTypHOro CTEPXXHA OTHOCUTENBLHO
KOHUa Opyroro.
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Pabouas BbicoTa paccTosiHMe OT CXXaTou rpaHn anemMeHTa o
ceveHus - LleHTpa TSKEeCTN pacTAHYTOM NPOLONbHOMN
apmarypsbl.
3alUnTHbIV criot 6eToHa - TOonLWWHA crnost 6eToHa OT rpaHM aneMeHTa 4o
Onvxanwen NOBEPXHOCTN apMaTypHOro
CTEPXKHS.
MpepenbHoe ycunue -  Hanbonbluee ycunue, KOTopoe MoXeT ObiTb
BOCMPUHATO 3N1IEMEHTOM, €ro CeYeHnem npu
NPUHATBIX XapakTepUCTUKax MaTtepumaros.

MNpunoxeHne B
CnpaBoyHoe

MPUMEPHbIV MEPEYEHb CBOJOB NPABWIT,
PASPABATBIBAEMbBIX B PASBUTUE CHwul1 52-01-2003
"BETOHHbIE N XXEJIESOBETOHHbIE KOHCTPYKLNW.

OCHOBHBbIE MNMONOXEHMA"

. BeToHHbIe 1 xene306eToHHbIE KOHCTPYKUUN 6e3 NpeaBapUTENbHOrO HaNPsHPKEHNA apMaTypbl.

. MpepBapnTenbHO HanpsXKeHHbIE Kene300eTOHHbIE KOHCTPYKLMM.

. C60pHO-MOHONUTHBIE KOHCTPYKLWUM.

. AncnepcHo-apMupoBaHHble Xene3o6eTOHHbIE KOHCTPYKLMN.

. Ctanexene3obeToHHbIE KOHCTPYKLINN.

. CaMoHanpspkeHHble Xene306eTOHHbIE KOHCTPYKLMK.

. PekoHcTpyKkums, BocctaHoBrneHne 1 ycuneHme 6eTOHHbIX 1 Kene3obeTOHHbIX KOHCTPYKLMA.

. BeToHHbIe 1 xene3o06eToHHbIE KOHCTPYKLUUK, NOABEPratoLLmMecs BO3AENCTBUIO arpeCcCuBHbIX cpes.

. BeToHHbIe 1 xene3o06eToOHHbIE KOHCTPYKLUUW, NOABEPralLmMecs BO3AENCTBUIO NOXapa.

10. BeTOHHbIE 1 Xene300eTOHHbIE KOHCTPYKUUKN, NogBeprarmnecs TEXHONOMMYECKUM U KINMMaTUYEeCKUM
TemnepaTypHO-BNAXXHOCTHbIM BO34ENCTBUSIM.

11. BeToHHble W Xene3o0eTOHHble KOHCTPYKLUMK, MNOABEpPralolmecs BO3OEWCTBMIO MNOBTOPHbLIX W
ONHAMNYECKNX Harpy3oK.

12. BeTOHHblE U xene306eTOHHbIE KOHCTPYKUMM M3 OETOHOB Ha MOPUCTLIX 3aMnOSIHUTENSIX U MOPUCTON
CTPYKTYpbI.

13. BeToHHbIE 1 Xene306eTOHHbIE KOHCTPYKLUN N3 MENKO3epHUCTOro 6eToHa.

14. BeTOHHbIE N Xene300eTOHHbIE KOHCTPYKLMM U3 BbICOKONPOYHOro 6etoHa (knacca sbiwe B60).

15. YKene3o6eToOHHbIE KapKacHble 30aHNsS U COOPYXXEHUS.

16. BeToHHbIE 1 Xene3obeToHHble BeckapKacHble 30aHNS U COOPYXKEHUS.

17. NpocTpaHCTBEHHbIE BETOHHbIE N XeNe306eTOHHbIE KOHCTPYKLIUN.

OCOoONOOOPAWN -
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