CUCTEMA HOPMATUBHbLIX OOKYMEHTOB B CTPOUTENBbCTBE
CTPOUTEJIbHbLIE HOPMbI U MPABUITA POCCUUACKON ®EOEPALIUUA
BETOHHbIE U XXENE3OBETOHHbLIE KOHCTPYKLUUU
OCHOBHbIE NMOJIOXXEHUA
CHMIN 52-01-2003

YTBEpPXOEHbI N BBEAEHDLI B AENCTBUE

MocTtaHoBneHnem Nocctpos PP

ot 30 utoHa 2003 r. N 127

[aTta BBeaeHus
1 mapta 2004 roga

1. PaspaboTtaHbl ['ocygapCTBEHHbIM YHUTapHbIM MpeanpuaTneMm - HaydHo-uccnegoBaTenbCKuM,
NMPOEKTHO-KOHCTPYKTOPCKMM U TEXHOJTOMMYECKUM MHCTUTYTOM GeToHa u xenesobeTtoHa "IYI HUMXKB"
Nocctposa Poccun.

BHeceHbl YnpaBneHnem TexHopmupoBaHus locctpos Poccuu.

2. YTBepxaeHbl un BBedeHbl B pgenctBue [loctaHoBneHmem [0CyaapCTBEHHOrO KomuTeTa
Poccuiickon ®egepaunm no CTPOUTENBCTBY W XUIULLHO-KOMMYyHanbHOMY komnnekcy ot 03.06.2003 r. N
127.

3. Bzamen CHul1 2.03.01-84.

BBEOEHWE

HacTtosAwmn HopmaTuBHbIA JOKyMeHT (CHMI) cogepXuT OCHOBHbIE MOMOXEHUs, OonpedensioLlme
obwue TpeboBaHUSA K BETOHHBLIM U Xene3obeTOHHbIM KOHCTPYKUMSIM, BKItodas TpeboBaHus K BGETOHY,
apmaTtype, pacyeTam, KOHCTPYMPOBaHWNIO, N3rOTOBINEHMIO, BO3BEAEHMIO N 3KCMyaTaLumn KOHCTPYKLUMWIA.

[eTanbHble ykasaHUs No pacyeTam, KOHCTPYMPOBAHMIO, M3rOTOBIEHMWIO N SKCMyaTaunm cogepxar
cooTBeTCTBYyOWMNE HOpMmaTuBHble pJokymeHTol (CHwull, cBoagbl npaBwn), paspabaTtbiBaemble Ans
OTAENbHbIX BUOOB ene3obeTOHHbIX KOHCTPYKLUMIA B pa3suTtne gaHHoro CHul (Mpunoxexne B).

[o wn3pgaHns cooTBeTCTBYIOWMUX CBOAOB npaBwun v Apyrux passusatowmx CHwull gokymeHTOB
JOnyckaeTcs [Ans  pacyeTa W KOHCTPyMpoBaHMS OETOHHbIX U XXene300EeTOHHbIX  KOHCTPYKLUN
MCnonb30BaTh AEUCTBYIOLLME B HACTOsILLEE BPEMS HOPMATMBHBIE M PEKOMEHAATENbHbIE JOKYMEHTbI.

B paspaboTke HacToswero AokymeHTa npuHuManu ydactue: A.U. 3Be3goB, O-p TEXH. Hayk -
pykoBOAUTEMNb TeMbl; A-pa TexH. Hayk: A.C. 3anecos, T.A. Myxameaunes, E.A. HACTSKOB - OTBETCTBEHHbIE
WCMNOMNHUTENMN.

1. OBNACTb NMPUMEHEHWA

HacTtosilwme Hopmbl M NpaBuna pacnpocTpaHSATCA Ha BCE TUMbl BETOHHBIX U kene300eTOHHbIX
KOHCTPYKUNA, NPUMEHSEMbIX B MPOMBbILSEHHOM, FPaX4aHCKOM, TPaHCMOPTHOM, rMAPOTEXHUYECKOM WU
Apyrmx obrnactax CTpouTenbCTBa, W3roTaBnMBaeMblX M3 BCeX BUOOB OeToHa W apmaTypbl W
nogsepraemMbix nobbiM BUaam BO30ENCTBUN.

2. HOPMATUMBHbIE CCbIJIKA

B HacTosiwmMx Hopmax M MpaBurax WCMOMb30BaHbl CCbIKM Ha HOPMAaTMBHbIE [OKYMEHTbI,
npusegeHHble B MpunoxeHnn A.

3. TEPMWHbI 1 ONPEOENEHNA

B HacToswwmx Hopmax M npasunax MCrosib3oBaHbl TEPMUHLI U OMpefeneHns B COOTBETCTBUU C
MpunoxeHuem b.

4. OBWWME TPEBEOBAHMA K BETOHHBLIM U XXEJIEBOBETOHHbBIM KOHCTPYKUNAM

4.1. DBeToHHble W Xene3obeTOHHble KOHCTPYKUMM BCEX TUMNOB [OOSBKHbI  YAOBMNETBOPSATh
TpeboBaHUSM:

- no 6e3onacHocTy;

- N0 3KCNyaTauMOHHOWN NPUroAHOCTY;

- MO [ONroBEeYHOCTU, a TakkKe [OMONHUTENbHLIM TPeboBaHWAM, YyKasaHHbIM B 3afaHuWM Ha
NPOEKTMPOBAHNE.



4.2. Ona yposnetBopeHus TpeboBaHMAM Mo 6e30MmacHOCTU KOHCTPYKUMM AOMMKHbI UMETb Takue
HayanbHble XapakTePUCTMKN, YTOObI C Haanexalen CTeneHb HageXXHOCTU MPU PasfUYHbIX PacyYeTHbIX
BO3[ENCTBMSAX B MpoLecce CTPOMTENbCTBA M IKCMfyaTauuu 34aHUN U COOPYXXEHUIN Obinv UCKIOYEHbI
paspylleHuss noboro xapakrepa WNW HapyLWeHUs 3KCniyaTauMOHHOW MNPWUroAHOCTW, CBSI3aHHbIE C
NPUYMHEHNEM Bpeaa XU3HU UMK 300POBbLIO0 rpaxaaH, UMYLLECTBY U OKpyXatoLLen cpeae.

4.3. Insa yoosneTBopeHus TpeboBaHNsIM NO 3KCMAyaTauMOHHON NPUrogHOCTM KOHCTPYKLUNS AOIDKHA
UMETb Takue HavarnbHble XapakTepuUCTUKK, YTobbl C Hagnexallen cteneHbio HageXXHOCTU NPY PasnNnYHbIX
pacyeTHbIX BO3AENCTBUSX HE nponcxoanno obpasoBaHne nnv YpesamepHoe packpbiTue TPELLUH, a Takke
He BO3HMKaNW 4pe3mepHble nepemMelleHns, konebaHws W Opyrve noBpexAeHWs, 3aTpygHsiolme
HOpMarbHy0 3KChnyaTauuio (HapyweHue TpeboBaHWI K BHELLHEMY BUOY KOHCTPYKLUMMK, TEXHONOMMYECKNX
TpeboBaHM MO HOpManbHOW paboTte o0b6opyaoBaHMS, MEXaHU3MOB, KOHCTPYKTUBHbIX TpeboBaHun no
COBMECTHOM paboTe aneMeHTOB U Apyrux TpeboBaHW, YCTaHOBIEHHbIX MPY NPOEKTUPOBaHUN).

B HeobOxoauMmbix cnydasix KOHCTPYKUMW [OOMMKHbI MMETb XapaKTepucTuku, obecneunBaroLime
TpeboBaHMsa No TeNnoM3onaumm, 3ByKonsonsaumm, buonornyeckon sawmre u ap.

TpeboBaHMsA NO OTCYTCTBUIO TPELLUH NPEAbABIISIOT K XKene300eTOHHbIM KOHCTPYKLUMSIM, Y KOTOPbIX
Npv NOMHOCTBI PACcTAHYTOM CeYeHMU AormkHa ObiTb obecrnedeHa HENPOHULIAEMOCTb (HaXOAALWNXCA Nog
AaBIEeHVEM >XUOKOCTU WM rasoB, MCNbITbIBAKOLWMX BO34ENCTBME pagvauum v T.M.), K YHMKanbHbIM
KOHCTPYKUMAM, K KOTOPbIM MNPeabsBnAT MOBbILEHHbIE TpeboBaHMA MO [ONTOBEYHOCTW, a Takke K
KOHCTPYKUMAM, 3KCNNyaTMpyeMbiM Npy BO3AENCTBMU CUNBHO arpecCrMBHOMN cpeabl.

B ocTtanbHbIX >xenes3obeTOHHbIX KOHCTPYKUMSX obpasoBaHWe TpewuH AOMyCcKaeTCsd U K HUM
nNpeabaBnsAlT TPeboBaHMS NO OrPaHUYEHMIO LUMPUHBI PACKPBLITUS TPELLUMH.

4.4. Ona ypoBneTBOpeHus TpeboBaHMAM [ONTOBEYHOCTU KOHCTPYKUMS OOMKHa MMETb Takue
HayanbHble XapakTepuUCTUKM, 4YTOBbl B TEYeHMEe YCTaHOBMEHHOrO ANUTENbHOro BpPeMeHM OHa
yooBneTtBopsina Obl TpeboBaHusiIM Mo Ge3onacHOCTM M 3KCNyaTauMOHHOW NPUrOAHOCTU C Y4ETOM
BNUAHUS HA reoMeTpuUYecKne XapakTepUCTUKU KOHCTPYKUMA U MeXaHUYecKne XapakTepuCTUKU
MaTepuanoB pasfNYHbIX PacyYeTHbIX BO3OENCTBUI (ANUTENbHOE OEWCTBUE Harpysku, HebnaronpuaTHble
KnumaTuyeckme, TexXHOMornvyeckme, TemnepaTypHble M BNaXHOCTHble BO3OENCTBUS, NONepemMeHHoe
3amMopaxuvBaHue 1 oTTanBaHWe, arpecCuBHbIE BO3OENCTBUA U Ap.).

4.5. bBesonacHocTb, 3KchnyaTauuoOHHas  MPUrOQHOCTb,  OONTOBEYHOCTb  OETOHHBLIX U
Xene306eTOHHbIX KOHCTPYKLMIA U Apyrue ycTaHaBnMBaeMble 3adaHneM Ha npoeKkTMpoBaHne TpeboBaHus
OOIMKHbI ObITb 06ecneyeHbl BbIMOMHEHNEM:

- TpeboBaHuM K GETOHY U ero COCTaBNSAOLLMM;

- TpeboBaHu K apMaType;

- TpeboBaHWI K pacyeTam KOHCTPYKLNI;

- KOHCTPYKTUBHBIX TpeOOBaHWI;

- TEXHONOrMYeckmx TpeboBaHu;

- TpeboBaHWIA NoO aKkcnyaTaumm.

TpeboBaHusA Mo Harpy3kaMm M BO3OENCTBMSAM, MO Npeferly OrHeCTOMKOCTU, MO HEMPOHULAEeMOCTH,
Mo MOpPO30CTOMKOCTM, MO npedenibHbiM nokasaTenam aedopmaunii  (Npormbam, nepemeLleHnsMm,
amnnutyge konebaHuit), Mo pacyYeTHbIM 3HAYEHUSAM TEMMNEPaTypPbl HAPYXKHOIO BO34yXa U OTHOCUTENbHOM
BNaXXHOCTWN OKpYxatoLen cpelpbl, Mo 3alimMTe CTPOUTENbHbLIX KOHCTPYKUMA OT BO3OENCTBUS arpeCcCuBHbIX
cpen v gp. yCTaHaBnMBaKTCA COOTBETCTBYIOLWMUMU HOPMATMBHLIMU AokymeHTamu (CHulT 2.01.07, CHwuI
2.06.04, CHwl1 II-7, CHuIT 2.03.11, CHwuI1 21-01, CHul1 2.02.01, CHu1I 2.05.03, CHwul 33-01, CHwuI
2.06.06, CHwul1 23-01, CHwuI1 32-04).

4.6. NMpn npoekTMpoBaHMN BETOHHbBIX W XKeNe306eTOHHbIX KOHCTPYKUMIA HageXHOCTb KOHCTPYKLMM
ycTaHaBnumBatT cornacHo FOCT 27751 nonyBepoATHOCTHLIM METOAOM pacdeTa MyTeM UCMOSb30BaHUS
pacyeTHbIX 3HA4YEeHWI Harpy3oK M BO3AEWCTBUA, paAcYETHbIX XapaKTepucTuk 6eToHa u apmatypbl (Mnu
KOHCTPYKUMOHHOW cTanu), onpefensemMbiX C MOMOLLbD COOTBETCTBYHOLUX YaCTHbIX KO3(MULNEHTOB
HaOEeXHOCTU MO HOPMATUBHBIM 3HAYEHUSIM 3TUX XapakKTePUCTUK, C Y4ETOM YPOBHS OTBETCTBEHHOCTU
3[1aHUIN U COOPYKEHUN.

HopmaTtuBHble 3HAYeHUs Harpy3ok M BO3AEWCTBUN, 3HAYEHUs KOIPMULIMEHTOB HaOEeXHOCTU Mo
Harpyske, a Takke KO3(PPULUMEHTOB HAOEXKHOCTM MO Ha3HaAYEeHUI0 KOHCTPYKUUIM YycTaHaBnuBaroT
COOTBETCTBYIOLUMN HOPMATUBHBIMU AOKYMEHTaMUN NS CTPOUTENbHBIX KOHCTPYKLNNA.

PacuyeTHble 3Ha4yeHus Harpy3oK U BO3AEWCTBUMA MPUHMMAIOT B 3aBMCMMOCTU OT BMAA PacyHeTHOro
npeaernbHOro COCTOSHUS U pacYeTHON CUTyaunn.

YpoBeHb HaOEeXHOCTU pacyHeTHbIX 3HAYeHWA XapaKTepucTVK MaTepuarioB yCTaHaBnuMBalT B
3aBMCMMOCTU OT pacyeTHOW CUTyauuu M OT OMaCHOCTU OOCTWKEHUS COOTBETCTBYIOLLErO NpeaenbHOro
COCTOSIHUSI U PErynupyroT 3HavyeHnem KodPUUMEHTOB HagexHocTn no 6eToHy u apmartype (Mnu
KOHCTPYKLUMOHHON CTanm).

PacuyeT 6ETOHHbIX U ene306eTOHHbLIX KOHCTPYKLUIA MOXHO MPOU3BOANTL MO 3a4aHHOMY 3Ha4YEeHUH0
HaJEXHOCTU Ha OCHOBE MOSIHOrO BEPOSATHOCTHOrO pacyeTa MNpy HanmuMyMuM AOCTATOYHbIX AaHHbIX 00
N3MEHYMBOCTU OCHOBHbIX (PaKTOPOB, BXOASALLMX B pacyeTHbIe 3aBUCUMOCTMU.



5. TPEBOBAHVA K BETOHY N APMATYPE

5.1. TpeboBaHusi kK 6eTOHY

5.1.1. Tlpu NpOEKTUPOBaAHUN OETOHHbIX U >Xene300EeTOHHbLIX COOPYXEHWA B COOTBETCTBUMM C
TpeboBaHNAMMK, NpegbsBNAEMbIMUA K KOHKPETHBIM KOHCTPYKUUSM, AOMKHbl OblTb YCTAHOBIIEHbI BUA
OeToHa, ero HopMMpyeMmble 1 KOHTponMpyemble nokasartenu kavectsa (FTOCT 25192, TOCT 4.212).

5.1.2. Ona GEeTOHHbIX K Xene30b6eTOHHbIX KOHCTPYKUMN cregyet nNpuUMEHATb Buabl 6GeToHa,
oTBevawLLlne (PyHKLUMOHANBbHOMY Ha3HaA4YeHMIO KOHCTPYKUUN u TpeboBaHMAM, npeabsaABnsieMbiM K HUM,
cornacHo geuncteytowmm ctaHgaptam (FTOCT 25192, TOCT 26633, TOCT 25820, TOCT 25485, TOCT
20910, FOCT 25214, TOCT 25246, TOCT P 51263).

5.1.3. OCHOBHbIMW HOPMUPYEMBIMWU U KOHTPOMMPYEMbIMU MOKa3aTensmMuM kadectBa OeToHa
ABNAOTCS:

- KIlacc No MPOYHOCTM Ha cxaTwe B;

- Knacc rno npo4YHOCTN Ha OCeBOE pacCTAXeHne Bt ;

- Mapka no Mopo3ocTomnkocTn F;

- Mapka no sogoHenpoHuuaemoctn W;

- Mapka no cpegHen nnotHocTu D.

Knacc 6eToHa no npo4yHOCTU Ha cxkaTtue B cooTBeTCTBYET 3HA4YEHUIO KyOMKOBOWM NPOYHOCTU BETOHA
Ha ckaTtue B Mlla c obecnedeHHocTblo 0,95 (HOpmaTMBHas KybrnkoBas MPOYHOCTb) U NPUHMMAETCH B
npegenax ot B 0,5 go B 120.

Knacc 6eToHa no Npo4YHOCTM Ha OCEBOE pacTskeHue B, COOTBETCTBYET 3HAYEHWIO MPOYHOCTM
BbeToHa Ha oceBoe pacTtsxkeHne B Mlla ¢ obecneveHHocTbio 0,95 (HOpMaTuBHas NPOYHOCTL GeToHa) u
npuHuMaeTcsi B npeaenax ot B, 0,4 no B, 6.

HonyckaeTcst npyHMMaTb MHOE 3HaYeHne obecrnevyeHHOCTU NPOYHOCTN BeToHa Ha cxxaTue n ocesoe
pacTsbkeHne B COOTBETCTBMM C TpeboBaHNSIMU HOPMATUBHBIX AOKYMEHTOB 4118 OTAErNbHbIX CheLlnanbHbIX
BVAOB COOPYXEHUW (Hanpumep, ANs MacCUBHBIX MMOPOTEXHNYECKNX COOPYKEHWUN).

Mapka 6eToHa NO MOPO3OCTOMKOCTM F COOTBETCTBYET MMWHMMAarnbHOMY YMCIY LMKIOB
MonepemMeHHOro 3aMOpaXuBaHWA W OTTauBaHWs, BblAepXMBaeMblx 00pasuomM Mpu CTaH4APTHOM
ncnblTaHuu, 1 npuHMmaeTcs B npegenax ot F 15 go F 1000.

Mapka 6eToHa no BogoHenpoHuuaemoctn W cOOTBETCTBYET MaKCUMarnbHOMY 3HAYEHUIO AaBneHus

Bogbl (MITa-10™"), BbigepxuBaeMoMy 6eTOHHbIM OGPA3LOM MPU UCTLITAHWM, W MPUHUMAETCS B
npegenax ot W 2 go W 20.

Mapka no cpegHen nnoTtHocTM D COOTBETCTBYET CpeaHEMY 3HAYEHUI0 0O bEMHON Macchl 6eToHa B
kr/M3 n npuHumaetcsa B npegenax ot D 200 go D 5000.

Ons Hanpsaraowmnx 6eTOHOB yCTaHaBMMBAKOT MapKy N0 CaMOHAaMNPSKEHWUHO.

Mpn HeobxoaAMMOCTM yCTaHaBNMBAOT AOMOSMHUTENbHbLIE NOKa3aTenu KadecTBa 6eToHa, CBSA3aHHbIE
C TennonpoBOAHOCTbIO, TeMnepaTypoOCTONKOCTbIO, OMHECTOMKOCTbIO, KOPPO3UOHHOW CTOWMKOCTbIO (Kak
camoro 6eToHa, TaKk W Haxodsiewcss B HemM apmaTypbl), OuOMNorMyeckon 3awmuTon M C ApYruMmu
TpeboBaHnsAMM, NpeabsaBnsaeMbiMu K KOHCTpykuun (CHulM 23-02, CHwul 2.03.11).

MokasaTenn kayecTBa OeToHa [OMMKHBLI OblITb 0OecneyveHbl COOTBETCTBYHOLLUM MPOEKTUPOBAHMEM
coctaBa OETOHHOWN cMecH (Ha OCHOBE XapaKTepUCTMK MaTepuanoB Anst 6eToHa n TpeboBaHuii kK 6eTOHY),
TexHonorven npurotoeneHus 6etoHa u npoussoacTBa paboT. lNMokasaTenu GeToHa KOHTPONUPYIOT B
npouecce NPoM3BOACTBA U HEMOCPEACTBEHHO B KOHCTPYKLIMM.

Heobxogumble nokasaTenu GeToHa crnegyeT ycTaHaBnuMBaTb MPU NPOEKTUPOBAHUN GETOHHbIX U
Xene306eTOHHbIX KOHCTPYKUUA B COOTBETCTBMM C pacyeTOM M YCINOBUAMW IKCMfyaTtauum C y4yeToM
pasnu4YHbIX BO3OENCTBUI OKpY>KatoLen cpepbl U 3aLMTHbIX CBOMCTB 6ETOHA NO OTHOLLEHMIO K MPUHATOMY
BUAY apmaTypbl.

Knaccbl 1 Mmapkn 6eToHa criefyeT HasHadaTb B COOTBETCTBUM C UX MapamMeTpuyeckuMun psigamu,
YCTaHOBMEHHbIMU HOPMATUBHLIMU JOKYMEHTaMMU.

Knacc 6eToHa no NpoYHOCTM Ha cxkaTue B HasHavaloT BO BCex criyyasix.

Knacc GeToHa Mo MPOYHOCTM Ha oceBoe pacTskeHue B, HasHaualoT B cnyyasx, korga aTa

XapakTepucTvka MMeeT rMaBeHCTBYIOLEe 3HaYEHNE U ee KOHTPOSMPYIOT Ha NPOU3BOLCTBE.

Mapky 6eToHa MO MOPO30OCTOMKOCTU F HasHayaloT ANs KOHCTPYKUMIA, MOABEPratoLLMXCs 4eNCTBUIO
ronepemMeHHOro 3aamopaxnBaHusi U oTTaMBaHus.

Mapky 6eToHa no BogoHenpoHuuaeMocT W HasHayaloT O KOHCTPYKUMIA, K KOTOPbIM
npeabaAsnsAloT TpeboBaHUs Mo orpaHUYeHNo BOOONPOHULLAEMOCTH.

BospacT GeToHa, oTBevatoLWmii ero Krnaccy no npoYHOCTM Ha ckaTue M Mo MPOYHOCTU Ha OCeBoe
pacTskeHne (MPOEeKTHbIN BO3PacT), HasHa4alT Npu NPOEKTUPOBaAHUM UCXOAS U3 BO3MOXHBLIX pearnbHbIX
CPOKOB 3arpyXeHusl KOHCTPYKLUIA NPOEKTHbIMU Harpy3kaMmu C y4eTom crnocoGa Bo3BedeHWS U YCIOBWUIA



TBEpAeHus 6eToHa. Mpu OTCYTCTBMM 3TUX AaHHbIX Knacc 6eToHa yCTaHaBNMBAOT B MPOEKTHOM BO3pacTe
28 cyToK.

5.2. HopmaTtuBHble M pacyeTHble 3HaYeHMsI MPOYHOCTHBLIX U AedOpPMaALMOHHbBIX XapaKTepUcTUK
beToHa

5.2.1. OcCHOBHbIMM MoOKasaTensMyM MPOYHOCTM U AedopMaTUBHOCTM 6GeToHa sBNSAOTCA
HOPMAaTUBHbIE 3HAYEHNSI UX NMPOYHOCTHbIX U AePOPMaLMOHHBIX XapaKTEPUCTUK.

OCHOBHbIMW MPOYHOCTHBIMW XapakTepuUcTMkamm 6eToHa SBNATCA HOPMATUBHbIE 3HAYEHUS:

- CONpOTUBIEHNA OeToHa OCeBOMY CXaTuto Rb N

- conpoTuBneHus 6eToHa oceBoMy pacTskeHnio R .

HopmaTtuBHOe 3HauveHue conpoTuBreHuss 6eToHa oceBOMy CXaTuio (MPM3MEHHas NPOYHOCTb)
crnegyeT ycTaHaBnuBaTb B 3aBWCMMOCTM OT HOPMAaTMBHOMO 3HAYeHUs MPOYHOCTM 0b6pasLoB-KyboB
(HopmaTmBHasa KybrkoBasi MPOYHOCTb) ANS COOTBETCTBYHLIEro Bnaa 6eToHa M KOHTPONMpYyemoro Ha
Npon3BOACTBE.

HopmaTvnBHOE 3Ha4eHue conpoTUBMNEHUA BETOHA OCEBOMY PACTSHKEHWMIO MPU Ha3HayYeHuMu knacca
B6eToHa No MPOYHOCTU Ha cxaTue criegyeT yCTaHaBnMBaTb B 3aBWCMMOCTUM OT HOPMaTUBHOMO 3HaAYEHUS
NPOYHOCTN Ha cxaTue obpasuoB-kybOB ANsi COOTBETCTBYIOLWEro Buaa 6eToHa U KOHTPOMMpyemMoro Ha
Npon3BOACTBE.

CooTHowWweHWe Mexay HOPMaTUBHLIMU 3HAYEHUAMU NPU3MEHHOW N KyBUKOBOW NpoYHOCTEN BeToHa
Ha c©XaTue, a TaKKe COOTHOLIEHVWE MeXAy HOPMAaTMBHbIMW 3HAYeHWUAMW MNPOYHOCTM OeToHa Ha
pacTskeHne W npoyHocTn 6GeToHa Ha cxaTue [Ansg cooTBeTCcTByloWero Buga 6OeToHa cneayet
yCcTaHaBnMBaTb Ha OCHOBE CTaHAAPTHbIX UCTbITAHWIA.

Mpn Ha3HaveHnM knacca 6eToHa NO MPOYHOCTN Ha OCEeBOE pacTsXKeHMe HOPMaTUBHOE 3HauyeHue
COMpOTMBIEHNss 6eTOHa OCEBOMY PaCTSPKEHMIO MPUHMMAIOT PaBHbIM YMCIIOBON XapakTepucTuke Knacca
BeToHa No NPOYHOCTM Ha OCEBOE pacTsXKeHne, KOHTPONMPYEMOW Ha NPOU3BOACTBE.

OcHoBHbIMK AedOopMaLMOHHBIMW XapakTepucTMkaMmn 6eToHa ABMAITCA HOPMATMBHbIE 3HAYEHUS:

- npegeribHbIX OTHOCUTENIbHbIX p,ecbopmau,mﬁl OeToHa npn OCEBOM CXaTUW W pacTsaXeHun &, . "

gbto,n ;
- Ha4arnbHOro Moayna ynpyrocTtu beToHa Eb n-

Kpome Toro, yctaHaBnuBaloT criefyolme aedopMaLMoHHbIE XapaKTepUCTUKN:
- HavanbHbIN KO3 ULMEHT NnonepeyHon aecopmarmm 6eToHa V ;
- Moaynb casura 6eTtoHa G;

- K0adhpuLMEeHT TemnepaTypHoit Aedopmauumn 6eToHa o, ;

- OTHOCUTEIlbHbIE p,ecbopmau,mm nonay4yecTtu betoHa & (VIJ'IVI cooTBeTCTBYHOLLME UM

cr

XapaKTepucTUKy nonsyyectn ¢, ., Mepy nonsydectn C, . );

- OTHOCUTEJ1bHbIE p,ecbopmau,vwl ycaaku OeToHa Esir -

HopmaTuBHble 3HayeHus AedOpMaLMOHHbBIX XapakTepucTuk 6eToHa crneagyeT ycTaHaBnuBaTb B
3aBMCMMOCTU OT Buaa GeToHa, knacca 6eToHa NO NPOYHOCTM Ha cxaTuve, mapku 6eToHa no cpegHen
NNOTHOCTW, a Takke B 3aBMCMMOCTM OT TEXHONOIMMYeckux napameTpoB GeTOHa, ecrnim OHU W3BECTHbI
(cocTaBa 1 xapakTepucTuKkn 6eTOHHON cMecu, crnocoboB TBepaeHUs 6eToHa 1 Opyrnx napameTpos).

5.2.2. B kayecTBe 0606LLEHHON XapaKTepUCTUKN MEeXaHUYeCcKMx CBOMCTB B6eToHa npu OgHOOCHOM
HanpsKeHHOM COCTOSIHUM criedyeT NpUHUMaTh HOPMaTMBHYIO Auarpammy COCTOSHUS (edOopMMPOBaHUS)

GeToHa, ycTaHaBnMBaWLYylO CBA3b MEXAY HanpskeHusmu Oy (Oy ) W NPOAONbHLIMY

OTHOCUTeNbHbIMU Aedopmaumamn &, (&, ,) cxaToro (pacTsiHyToro) 6eToHa Npyu KpaTKOBPEMEHHOM

AENCTBUN OJHOKPATHO MPUIIOXEHHOW Harpysku (COrnmacHo CTaHAapTHbIM WUCMbITAHWAM) BMOTb OO0 WX
HOPMAaTMBHbIX 3HAYEHUIA.

5.2.3. OCHOBHbIMW pacyeTHbIMU MPOYHOCTHBLIMU XapakTepucTvkamum 6eToHa, UCMOoNb3yeMbIMU B
pacueTe, ABMSOTCS pacyeTHblE 3HAaYEHUsI CONPOTUBNEHMs GeToHa:

- oceBoMy cxatio R, ;

- 0CeBOMY pacTshkeHnio R .

PacuyeTHble 3HayeHWUs1 MPOYHOCTHBLIX XapakTepucTuk OeToHa creayeT onpedensTb OeneHueM
HOPMaTUBHbIX 3HAaYEHWI CONPOTMBIEHUS GETOHA OCEBOMY CXaTUIO U PACTSKEHUIO HA COOTBETCTBYIOLLME
K03(pPMLMEHTBI HAOEXHOCTU NO BETOHY NP CXKaTUN U PACTSKEHUMN.

3HayeHnss k0adhPULIMEHTOB HAOEXHOCTM credyeT MpuWHYMaTb B 3aBUCMMOCTU OT Buaa GeToHa,
pacyeTHOW XxapakTepucTukn 6eToHa, paccMaTpuBaemoro npeaenbHOro COCTOSIHUSA, HO HE MEHee:

Anst koahdULMeHTa HaJeXXHOCTU No 6ETOHY Npu cXKaTuu:



1,3 - ona npeaenbHbIX COCTOAHWUIA NepPBOW Fpynnbl;

1,0 - onsa npeaenbHbIX COCTOAHWUIA BTOPOW Fpynnbl;

ans koadpuumneHTa HagexHOCT No 6ETOHY NPU PaCTSHKEHNN:

1,5 - ona npegenbHbIX COCTOSAHUIA NEPBOW rPYMMbl NPU Ha3HayYeHUMUn Krnacca 6eToHa Mo MPOYHOCTU
Ha cxatue;

1,3 - TO e, Npu Ha3Ha4yeHn Knacca 6eToHa No MPOYHOCTUN HA OCEBOE PAaCTSKEHME;

1,0 - ons npegernbHbIX COCTOAHWIA BTOPOW rpynnbl.

PacyeTHble 3HaYyeHUs OCHOBHbIX AedOpMaLUOHHBIX XapakTepucTuk 6eTtoHa Ans npefernbHbIX
COCTOSIHMI NEPBOM U BTOPOM rpynn criegyeT NPUHUMaTb PaBHbIMU MX HOPMATUBHbIM 3HAYEHUSAM.

BrnivsHne xapaktepa Harpyskum, OKpY>Xalollew cpedbl, HanpsbkeHHOro CocTosHus 6eToHa,
KOHCTPYKTMBHbIX OCODEHHOCTEN anemMeHTa M Apyrux (PakTopoB, He OTpaXkaemblX HernocpeacTBEHHO B
pacyeTax, crnegyeT yuuTbiBaTb B pPacYeTHbIX MPOYHOCTHbIX M AedOpPMaLMOHHBLIX XapaKTepucTukax

6eToHa koadhdumLmeHTamu ycrosuin paboTel 6eToHa ¥, .

5.2.4. PacyeTHble anarpamMmmbl COCTOSIHUS (OedopmupoBaHus) 6eToHa cnegyeTt onpeaensTb NyTem
3aMeHbl HOPMaTUBHbIX 3HAYEHUI NapameTpoB AnarpamMmm Ha MX COOTBETCTBYIOLLME pacyeTHbIE 3HAYEHWUS,
NpPUHUMaemble No ykasaHusam 5.2.3.

5.2.5. 3Ha4yeHns NPOYHOCTHBIX XapaKTepUCTUK GeToHa Npu NIIOCKOM (4BYXOCHOM) UM OGBEMHOM
(TPEXOCHOM) HanpsPKkeHHOM COCTOSHMM crnefyeT onpefenstb C y4eToM BuAa WM knacca 6eTtoHa u3
KpUTEPUS, BbIpaXKaloLLEero CBA3b Mexay npefefbHbIMU 3HaYEHUAMUN HaNpPsDKEHUA, OEeNCTBYIOLNX B OABYX
Unm Tpex B3aMMHO NepneHanKynapHbIX HanpaBneHusX.

Oedopmaunn GeToHa cnegyeT onpenenate C y4€TOM MMIOCKOrO UMM OOBHEMHOIO HanpsXXEHHbIX
COCTOSIHUM.

5.2.6. Xapaktepuctukm 6eToHa - maTpuubl B ANCNEPCHO-aPMUPOBAHHBLIX KOHCTPYKUUAX crnegyeT
NpUHUMaTb Kak AN 6eTOHHbIX U Xene306eTOHHbIX KOHCTPYKLNNA.

Xapaktepuctukn ubpobetoHa B (pMOPOBETOHHBIX KOHCTPYKUMSAX creayeT ycTaHaBnueaTb B
3aBMCMMOCTU OT XapaKkTepucTuk OeToHa, OTHOCWUTENBHOIO codepXaHusl, (OpMbl, PpasMepoB U
pacnonoxeHus oubp B 6eToHe, ee cLenneHns ¢ 6eTOHOM 1 OU3MKO-MEXAHNYECKNX CBOMCTB, a Takke B
3aBMCMMOCTU OT pa3MepOoB 3NIEMEHTA UMW KOHCTPYKLUN.

5.3. TpeboBaHus k apmaType

5.3.1. Tpn npoekTupoBaHUN Xene3obeTOHHbIX 34aHMW M COOPYXEHWUA B COOTBETCTBMM C
TpeboBaHNsIMN, MpeabABNAEeMbIMU K OETOHHBbIM U Kene3ob6eTOHHbIM KOHCTPYKUMUAM, OOIDKHbI ObiTh
YCTaHOBIEHbI BUA apMaTypbl, €6 HOPMUPYEMbIE U KOHTPONUPYEMbIE MOKa3aTeNn KayecTea.

5.3.2. Ons xene3obeTOHHbIX KOHCTPYKUMI crnefyeT MNPUMEHSTb crnegyllue Buabl apMaTypbl,
YCTaHOBIEHHbIE COOTBETCTBYHOLLUMMU CTaHOAPTaAMMU:

- ropsYekaTaHylo rnagkyo 1 nepmogudeckoro npoduns gnametpom 3 - 80 mm;

- TEPMOMEXAHUYECKM YNPOYHEHHYIO Nepuoguyeckoro npoduns guametpom 6 - 40 mm;

- MEXaHW4YeCKM YMPOYHEHHYIDO B  XOJNIOOHOM  COCTOSIHMM  (XonogHogedopmupoBaHHas)
neproanyeckoro Npodunsa unu rnagkyto, guameTpom 3 - 12 mm;

- apmaTtypHble KaHaTbl guaMeTpom 6 - 15 mu;

- HEMEeTannM4yecKyo KOMMNO3UTHYIO apmaTypy.

Kpome TOro, B GonbLIENPONETHbIX KOHCTPYKUUSIX MOTYT OblTb MPUMMEHEHbI CTamnbHble KaHaTbl
(cnupankeHble, ABOMHOW CBUBKW, 3aKPbIThIE).

[nsa gucnepcHoro apmupoBaHusa 6eToHa cnegyeT NpUMeEHsITb prnbpy nnm Yactble CETKN.

Ona cTtanexene3obEeTOHHbIX  KOHCTPYKUMA  (KOHCTPYKUMIW, COCTOAWMX U3 CTamnbHbIX WU
Xene3o0eTOHHbIX 3MEMEHTOB) MPUMEHSIIOT NMCTOBYKD M NPOMUIBHYIO CTanb MO COOTBETCTBYHOLLUM
HopmaMm u ctaHgapTtam (CHwul [1-23).

Bug apmaTypbl criegyeTt npMHMMaTh B 3aBUCUMOCTM OT Ha3HaYeHUSA KOHCTPYKLUKN, KOHCTPYKTMBHOIO
peELLEHMS, xapaKTepa Harpy3oK 1 BO3OENCTBUI OKpYKatoLen cpeabl.

5.3.3. OCHOBHbBIM HOPMUPYEMBIM U KOHTPONMPYEMBLIM MOKa3aTeneM KayecTBa CTanbHOW apmaTtypbl
ABNAETCSA Kracc apmaTtypbl Mo NPOYHOCTM Ha pacTshkeHne, 0003HaYaeMbIN:

A - ons ropsyekaTaHoON U TEpMOMEXAHUYECKM YNPOYHEHHOW apmMaTypbl;

B - anga xonogHoaedopMmnpoBaHHOW apMaTypebl;

K - ona apmaTypHbIX KaHaToOB.

Knacc apmaTypbl COOTBETCTBYET rapaHTUPOBAHHOMY 3HAYEHUIO Npederna Teky4yecTn (Pu3nyeckoro
unu ycnosHoro) B MIla, ycTaHaBnMBaeMOMy B COOTBETCTBMM C TpeboBaHMAMM CTaHOAPTOB U
TEXHUYECKUX YCnoBun, 1 npuHumMaeTca B npegenax ot A240 go A1500, ot B500 go B2000 n ot K1400 go
K2500.

Knaccbl apmatypbl criegyeT HasHadaTb B COOTBETCTBMM C WX MapaMeTpU4eckuMu psigamu,
YCTAHOBMEHHbIMU HOPMATUBHBIMU OKYMEHTaMU.

Kpome TpeboBaHMIN MO MPOYHOCTU Ha PaCTsXKEHWE K apmaTtype NpenabsBnsloT TpeboBaHuA no
OOMNOSHUTENBHBLIM MOKasaTensM, onpeaensemMbiM Mo COOTBETCTBYHOLIMM CTaHAapTam: CBapuvBaeMOCTb,
BbIHOCIIMBOCTb, MACTUYHOCTb, CTOWKOCTb MPOTUB KOPPO3MOHHOIO PacTPeCKMBaHMS, perakcauMoHHas



CTOMKOCTb, XJ1aJOCTOMKOCTb, CTOMKOCTb MPW BBLICOKMX TemnepaTypax, OTHOCMTENbHOE yAJSIMHEHUE Mpu
paspbiBe 1 ap.

K HemeTannuueckon apmaType (B Tom 4ucne ¢ubpe) npegbsaBnsAloT Tawke TpeboBaHuA Mo
LLIeN10YEeCTONKOCTM U aare3un k 6eToHy.

Heobxooumble nokaszaTenu NPUHMMAKT NPU NPOEKTUPOBaHUN KeNe300EeTOHHbIX KOHCTPYKUUA B
COOTBETCTBMM C TpeboBaHWsIMM pacyeTOB M M3rOTOBMIEHMS, @ TakKe B COOTBETCTBMM C YCIOBUSMM
aKcnnyaTaumm KOHCTPYKLMI C Y4ETOM pasnuUyYHbIX BO3OENCTBUI OKpYKaloLLen cpeapl.

5.4. HopmaTtuBHble 1 pacyeTHble 3HaA4YeHMSI MPOYHOCTHbIX U AeOPMALMOHHBLIX XapaKTepUCTUK
apmartypsbl

5.4.1. OCHOBHbIMW noOKasaTensaMuM MPOYHOCTM U [edopMaTMBHOCTM apMaTtypbl SBRSKOTCA
HOPMaTUBHbIE 3HAYEHUSA NX MPOYHOCTHBIX U AePOPMALIMOHHBIX XapaKTePUCTUIK.

OCHOBHON MPOYHOCTHOW XapaKkTePUCTUKOMW apmaTypbl MNPy  pacTsKeHun (cxkatum) saBnsetcs

HOpMaTUBHOE 3HauyeHWe conpoTueneHnst R, paBHoe 3HauYeHuIo puandeckoro npeaena TeKy4ecT! unu

YCIOBHOr0, COOTBETCTBYIOLLEr0 OCTaTOYHOMY YANUHEHUO (ykopouyeHuto), pasHomy 0,2%. Kpome Toro,
HOpMaTUBHbIE 3HAYEHUS COMPOTMBINEHUS apMaTtypbl NPU  CKaTUM OrPaHUYMBAIOT  3HAYEHUSMM,
oTBevawLWmMn gedopmMaumsaM, paBHbIM MpPeAeribHbIM OTHOCUTENbHBIM AedopMaunsaM  YKOPOYEHUS
DOeToHa, OKpYKaloLLLEero paccmaTpuBaeMyto CxxaTylo apmartypy.

OcHoBHbIMM  AeOPMALMOHHBIMK ~ XapakTepucTMkamm apMaTypbl  SBMASIOTCA  HOPMaTWBHbIE
3HaYeHus:

- OTHOCMTENbHbIX AedopMauui YANMHEHUs apMaTtypbl & npyv OOCTMXKEHWUM HaMpPsBKEHUAMU

so,n

HOPMaTMBHbIX 3HaueHunin R, ;

- MoZynsi ynpyrocTtu apmatypel E .
Ona apmaTypbl C hU3MYECKMM MNpeaernoM TeKydeCcTU HOpPMaTMBHbIE 3HAYEHUSI OTHOCUTENbHOW

AecopMaLmMn yANMHEHNS apMaTypbl £, ONPedensioT Kak ynpyrue oTHocuTenbHble gedopmauumn npu

HOpPMAaTMBHbIX 3HAYEHUSIX CONPOTUBIIEHNS apMaTypbl U ee MoAyNs YNpyrocTw.
Ona apmatypbl C YCMOBHbIM MpeaenoM TEeKydeCcTU HOpPMaTMBHbIE 3HAYEHUS OTHOCUTENbHOW

Aedopmauny YANUHEHVNS apMaTypbl £ ONMPEAEnstoT Kak CyMMY OCTaTOYHOrO YAMHEHWSt apmaTypbl,

pasHoro 0,2%, 1 ynpyrux oTHOCMTENbHbIX AedopMaLin Npu Hanps>KeHUM, paBHOM YCIIOBHOMY npegeny
TeKy4yecTu.

Ons coxaton apmaTtypbl HOPMaTUBHblE 3HAYEHUS OTHOCUTENbHOW AedopMaLMn YKOPOYEHWUS
NPVYHUMAIOT TaKUMK XKe, Kak NPy pPacTsKeHUU, 3a UCKITIOYEHNEM CMeunanibHO OrOBOPEHHbIX CIy4aeB, HO
He Oornee npefenbHbIX OTHOCUTENbHBLIX AechopMauunii ykopoyeHns 6eToHa.

HopmaTuBHbIE 3HA4YeHWUs MOAYMs YNPYrocTv apMaTypbl MpU CKaTUU N PacTSXKEHWUU MPUHUMAIOT
O[VHaKOBbLIMU N YCTaHaBMNMBAIOT 411 COOTBETCTBYIOLLMX BUOOB U KITACCOB apMaTypbl.

5.4.2. B kadecTBe OOOOLLUEHHOW XapaKTEPUCTUKM MEXaHU4EeCKUX CBOWCTB apmaTypbl criegyeT
NpYHUMaTb HOPMAaTWMBHYIO Auarpammy COCTOSHUSA (4edopMMpoBaHMSA) apMaTypbl, YCTaHaBMMBAIOLLYHO

CBA3b MeXOy HanpsxenHmamm o, W OTHOCUTESIbHbIMU p,ecbopmau,vaM &, apmatypbl npu

KpaTKOBPEMEHHOM [EeNACTBUM OHOKPATHO NPUIIOXEHHOW Harpy3Kku (CornacHo cTaHAapTHLIM UCTbITAHUSIM)
BNSIOTb A0 AOCTWXEHUSI UX YCTAHOBIIEHHbIX HOPMATUBHBIX 3HAYEHMWIA.

[narpaMmbl COCTOSIHUSI apMaTypbl MPU PacTsKeHUUM U CKaTUM MPUHUMAOT OOMHAKOBLIMW, 3a
UCKITIOYEHMEM CIyYaeB, Korga paccmaTtpuBaeTcs paboTa apmaTypbl, B KOTOPOW paHee Gbinu Heynpyrue
AecbopMaLim NpOTMBOMOSIOXKHOMO 3HaKa.

XapakTep avarpaMmbl COCTOSIHUSI apMaTypbl YCTaHaBMMBaoT B 3aBMCHMOCTM OT BUZa apmaTypbl.

5.4.3. PacuyeTHble 3Ha4eHus conpoTuBineHna apMaTtypbl Rs onpenenaArT aeneHnemMm HoOpMaTUBHbIX

3Ha4YeHMn CoONPOTUBIMEHMSA apMaTypbl Ha KOIMMULMEHT HAAEXHOCTU NO apmaType.

3HaveHns KoapduumneHTa HagexHocTn cnegyet NpuHMMaTh B 3aBMCMMOCTM OT Kinacca apmaTypbl
W paccmaTpuBaeMoro npeaenbHOro COCTOSAHUSA, HO He MeHee:

npu pacyeTe no npefenbHbIM COCTOSHUSAM nepBon rpynnsl - 1,1;

npu pacyeTe no npefenbHbIM COCTOSSHUSAM BTOPOW rpynnsl - 1,0.

PacueTHble 3HauYeHVst MoAynsi ynpyroct apMaTypsl E, npuvHMMaloT paBHbIMK WX HOPMAaTMBHBLIM

3HaYeHUsM.

BrnusHue xapakrtepa Harpysku, OKpYXatoLlen cpedbl, HamnpsKeHHOro COCTOSIHMS apMaTypbl,
TEXHOINMOIMYECKNX PakTOPOB U APYrUX YCIOBUIA paboThl, HE OTpaXxaeMblX HENMOCPEACTBEHHO B pacyeTax,
cnefyeT yyYuTbIBaTb B PACYETHbIX MPOYHOCTHbIX M Ae(POPMAaLMOHHBIX XapakTepUCTMKax apmatypbl

koadppuLimeHTamm ycnosun paboTebl apmaTtypbl V., .



5.4.4. PacyeTHble pguarpammbl COCTOAHWA apmaTypbl crefyeT onpefendtb nyTeM 3aMeHbl
HOPMAaTUBHbIX 3HAYEeHUN MapameTpoB AuarpaMm Ha WX COOTBETCTBYIOLUME pacyeTHble 3Ha4yeHwus,
npUHUMaemble No ykasaHusam 5.4.3.

6. TPEBOBAHWNA K PACHETY BETOHHbBIX U >KENE3OBETOHHbIX
KOHCTPYKLUMN

6.1. Obwue nonoxeHus

6.1.1. PacyeTbl 6ETOHHBIX M Xene3o00eTOHHbLIX KOHCTPYKUMI cneayeT NpovM3BOAUTL B COOTBETCTBUU
¢ TpebosaHuamu FOCT 27751 no meToay npeaenbHbIX COCTOAHWI, BKOYaOLWEMY:

- NpefenbHble COCTOSAHWUS NMepBON rpymnnbl, NPUBOASLLME K MOMHON HEMPUrOAHOCTM 3KCnyaTauum
KOHCTPYKLIMI;

- npefenbHble COCTOSIHUSA BTOPOW [PyNMbl, 3aTpyAHSAOWME HOPMAaIbHYIO SKCnyaTauuio
KOHCTPYKUMIA WIU  YMEHbLUAloWne [OOMroBeYHOCTb 34aHMW U COOPYXEHUM MO CpaBHEHUO C
npegycmaTpuBaeMbiM CPOKOM CYXObl.

PacyeTbl AomkHblI 06ecneunBaTb HAAEXKHOCTb 34aHWUI UNN COOPY>KEHUI B TEYEHMEe BCEro cpoka mx
cnyx06bl, a TaKke Npy NPoM3BoAcTBe paboT B COOTBETCTBUM C TpeboBaHMAMU, NpeabABAsgeMbIMU K HUM.

PacueTbl no npeAenbHbIM COCTOSAHUAM NEPBOK MPYMMbl BKIOYAOT:

- pacyeT No NPOYHOCTK;

- pacyeT No ycTonymMBOCTU POPMbI (A1 TOHKOCTEHHBIX KOHCTPYKUMIA);

- pacyeT No yCTOMYMBOCTU MONOXEHMS (ONPOKMAbIBAHNE, CKONbXEHUE, BCNIbIBAHME).

PacuyeTbl NO NPOYHOCTM BETOHHBIX M KENe30B6EeTOHHbIX KOHCTPYKUUA crnegyeT npov3BOAWTbL U3
YyCrnoBUS, MO KOTOPOMY YCUNWUS, HanpskeHus u  gedopMaunmn B KOHCTPYKUMAX OT  pasfinyHbIX
BO3JENCTBMI C YY4ETOM HayasrbHOrO HamnpsKeHHOro COCTOAHMSA (NpefHanpsbkeHve, TemnepaTypHble U
Apyrue BO3OenCcTBMA) He OOMKHbI NMPeBbIaTh COOTBETCTBYHLUMX 3HAYEHWNNA, YCTAHOBIEHHBIX HOPMaMM.

PacyeTbl MO yCTOMYMBOCTM (HOPMbI KOHCTPYKLMK, @ Takke No YCTOWYMBOCTU MOMOXEHUS (C y4eToM
COBMECTHOIN paboTbl KOHCTPYKLMN U OCHOBaHUSA, UX AedOPMaLMOHHBIX CBOWCTB, COMPOTUBIIEHWS CABUTY
MO KOHTaKTy C OCHOBaHMeM W Opyrmx OocobeHHOCTen) criegyeT Mpov3BOAUTbL COMMACHO YKas3aHWsM
HOPMaTUBHbIX JOKYMEHTOB Ha OTAENbHbIE BUABI KOHCTPYKLNNA.

B Heobxoommbix crnydasix B 3aBUCUMOCTW OT BMOA WM HA3HAYEHUS KOHCTPYKUWUM AOSMKHbI ObiTb
npoun3BeAeHbl pacyeTbl MO NPeAeribHbIM COCTOAHUSAM, CBA3aHHbLIM C SBAIEHUAMMW, MPU KOTOPbIX BO3HMKAET
HeoBbXOAMMOCTb MpeKpaLLeHnss aKkcnnyaTaumm (4pesmepHble gedopmaunn, CABUMM B COEAMHEHUSX U
Apyrve sBnexHus).

PacueTbl no npegenbHbIM COCTOSHUAM BTOPOW rPyMMbl BKOYAIOT:

- pacyeT no o6pasoBaHMIO TPELLUH;

- pacyeT No PackpbITUIO TPELLMH;

- pacyeT no gedopmaumam.

PacyeT O6eTOHHbIX W Xene300eTOHHbIX KOHCTPYKUMM no o00pasoBaHWio TpewuH cregyet
NPOU3BOAUTL U3 YCIOBUS, MO KOTOPOMY YCUIUSA, HanpsiKeHus unu gedopmaumnm B KOHCTPYKUMAX OT
pasnuyHbIX BO3AEWCTBUMA He [OSDKHbI MpeBbillaTb COOTBETCTBYOLWMX WX MNpPefenbHbIX 3Ha4YeHun,
BOCMNPUHMMaeMbIX KOHCTPYKLUMEN Npn 06pa3oBaHm TpeLLVH.

PacuyeT xene3obeTOHHbIX KOHCTPYKLMI MO PacKpbiTUIO TPELLMH MNpou3BogAT W3 YCNoBus, MO
KOTOPOMY LUMPUHA PaCKpPbITUS TPELWMH B KOHCTPYKLMW OT pasfUyHbiX BO3OEWCTBUA He [OKHa
npesbilaTb NpegenbHo AOMNYCTUMbIX 3HAYEeHWW, ycTaHaBNMBaeMblX B 3aBUCMMOCTM OT TpeboBaHum,
npeabsaBnseMblX K KOHCTPYKUMMW, YCMOBWWA €e JKCniyaTauuu, BO3OEWCTBUSA OKpyXKatowen cpegpl U
XapaKkTepucTuk MaTepuarnoB C y4eTOM OCOGEHHOCTEN KOPPO3NOHHOIO NOBEAEHNS apMaTypbl.

PacyeT 6eTOHHbIX K xene3obeTOHHbIX KOHCTPYKUMIA No gedopmaumsaM criegyeT npovs3BoauTb K3
yCnoBusi, Mo KOTOPOMY Mporubhbl, yribl NOBOPOTa, NepeMeLLeHs U aMNNnTyabl konebaHnsa KOHCTPYKLUIA
OT pasfnUyHbIX BO3OEWCTBUA He [OMKHblI MpeBbllaTb COOTBETCTBYIOLWMUX MNpefenbHo  AOoMyCTUMBbIX
3HaYeHUMN.

[na KOHCTPYKUMIA, B KOTOPbIX HE JonyckaeTcs obpasoBaHue TpeLLnH, JOMKHbI ObiTb 06ecneveHbl
TpeboBaHWsA MO OTCYTCTBUIO TPeLmH. B 3TomM cnyyae pacyeTt no packpbiTUIO TPELUMH He NPON3BOAST.

Ons ocTanbHbIX KOHCTPYKUMW, B KOTOPbIX JonyckaeTcd obpasoBaHue TpewmH, pacyer Mo
06pa3oBaHMI0 TPELUMH NPOM3BOAAT ANA onpedeneHms HeobxoaMmocTy pacyeTa Mo PacKpbITUIO TPELLMH
W yyeTa TpeLUyH npu pacyeTe no gecopmaunsm.

6.1.2. PacyeT 6ETOHHbIX 1 Xene300eTOHHbIX KOHCTPYKLUA MO AONTOBEYHOCTM (MCX0Os U3 pacyeToB
no npegenbHbIM COCTOSIHUSAM NMEPBON M BTOPOW rpynn) crieqyeT Npou3BOAWTb M3 YCITOBUS, MO KOTOPOMY
Npyv 3afaHHbIX XapaKTepuCTUKax KOHCTPyKUuuWM (pa3mepax, KOnuyecTBe apmaTtypbl W OPYrux
XapakTepucTukax), nokasarensax KayecTBa GeToHa (npoyHoCTH, MOPO30CTOMKOCTH,
BOLIOHENMPOHNLLAEMOCTH, KOPPO3NOHHOW CTOWKOCTU, TEMMNEPaTYpPOCTOMKOCTU W APYrUX nokasaTtensax) u
apmMatypbl (MPOYHOCTU, KOPPO3MOHHOW CTOMKOCTWM W JApYyrnx rnokasaTensdx) C Y4eTOM BIIUSIHUS
OKpyKaroLlen cpefbl NPOAOIKUTENBHOCTb MEXPEMOHTHOrO Mepuoda WM cpoka CnyXObl KOHCTPYKUWMA



30aHNS UIN COOPYXEHUS1 OOJPKHA OblTb HE MEeHee YCTaHOBMEHHOW AN KOHKPETHbIX TUMOB 34aHun U
COOPYXXEHUN.

Kpome TOro, B HeoGxooumbIx crnydasix crnegyet Npov3BOAMTb pacyeTbl MO TENONPOBOAHOCTY,
3ByKOM30nsumMKn, Gonornyeckon 3awmTe 1 Apyrum napameTpam.

6.1.3. Pacuer OETOHHbIX W Xene3obeTOHHbIX KOHCTPYKUMIA  (NIMHEMHBIX, MJIOCKOCTHBbIX,
NPOCTPAHCTBEHHbIX, MACCMBHbIX) MO NPeAenbHbIM COCTOSIHMAM NEPBON M BTOPOW rpynn NpoM3BoAasT Mno
HanpspKeHUAM, yeunuam, gedopmaunam 1 nepeMeLeHnsaM, BblMUCAEHHbIM OT BHELUHUX BO3OEWCTBUN B
KOHCTPYKUMSIX K1 obpasyemblx UMW CcuUCTEMax 30aHUA U  COOPYKEHUN C Yy4eToM (pu3ndecKomn
HenNUHeNHoCcTn (Heynpyrux gedopmaumn 6eToHa 1 apmaTypbl), BO3MOXHOIo 0bpa3oBaHus TPELUUH 1 B
HeobXo4MMBIX CriyYasx - aHWM3OTPOMUU, HAKOMMEHWUS MOBPEXAEHUN U FeOMEeTPUYECKON HENUHENHOCTU
(BnusiHMe gedopmaunii Ha USMEHEHME YCUITMIN B KOHCTPYKLNSX).

®Pu3nYecKkylo  HEnVHEeMHOCTb U aHU3OTPOMUIO  criedyeT  yyuTbiBaTb B onpegensowmnx
COOTHOLLUEHMSIX, CBSI3bIBAOLWMX Mexay Ccobon HampshkeHuss w  gedopmaumm (MM ycunna  u
nepemeLlLleHuns), a Takke B YCIOBUAX NMPOYHOCTM U TPELLMHOCTOMKOCTN MaTepuana.

B cTatnyeckn HeonpeaenuMbix KOHCTPYKUUAX criedyeT yuuTbiBaTb nepepacnpegeneHne ycunum s
arneMeHTax cucTembl Bcrieactere obpasoBaHus TpeLLVH U pasBUTUS Heynpyrux gedopmMauun B 6eToHe un
apmaTtype BMfoTb A0 BO3HWKHOBEHMUS MpefernibHOro COCTOsHUA B anemMeHTe. [1pu oTcyTCTBUM METOA0B
pacyeTa, Y4YUTbIBAKOLIMX HEyNnpyrme CBOWCTBA >Xenes3obeToHa, WNM AaHHbiX O Heynpyrom pabote
Xene3obeTOoHHbIX 3MeMEeHTOB [OMycKaeTcs MNpou3BOAUTbL OMNpederieHne yCunui 1 HanpshkeHun B
cTaTMyeckn HeonpeaenuMblX KOHCTPYKLMSAX W cuUCTeMax B NpeanoriokeHuu ynpyron paboTbl
XKene3obeToHHbIX anemeHToB. [lpyu 3TOM peKkoMeHAyeTCs yuuTbiBaTb BAWSHUE  pu3nmdeckomn
HEMVHENHOCTM NyTEeM KOPPEKTUMPOBKM pe3ynbTaToB [MHEMHOro pacyeTa Ha OCHOBE [OaHHbIX
SKCNepuMMEHTanbHbIX  UCCMEAOBaHUM,  HENUHEWHOTrOo  MOAENUPOBaHWS,  pe3ynbTaToB  pacyeTa
aHanorm4HbIX 06 bEKTOB M IKCMNEPTHbIX OLEHOK.

Mpun pacdeTe KOHCTPYKUMUIA NO MPOYHOCTU, Aechopmauunsam, o6pa3oBaHNI0 N PaACKPbITUIO TPELLMH Ha
OCHOBE MeToAa KOHEYHbIX 3rEeMEHTOB [JOJDKHbl ObiTb  MPOBEPEHbl  YCIOBUMS  MPOYHOCTM U
TPELMHOCTONKOCTM Of1S1 BCEX KOHEYHbIX 3NEeMEHTOB, COCTaBMSIOLWMX KOHCTPYKLUUIO, a TakkKe YCrnoBus
BO3HUMKHOBEHUSA Ype3MeEpPHbIX MNepeMeLLleHUn KOHCTpyKuuu. pu oueHke npeaenbHOro COCTOAHMA MO
NMPOYHOCTU [onyckaeTca nonaraTb OTAENbHble KOHEYHble 3feMEeHTbl paspylleHHbIMW, ecrnn 3TO He
BrneyeT 3a cobor Nporpeccmpyowlero paspyweHns 30aHns Unn COOPYKEHUS U MO UCTEYEHUN AEeNCTBUSA
paccmaTpvMBaeMoOn Harpysku 3KcrnnyatauMoHHasi NPUrOAHOCTb 34aHMS UMM COOPYXEHUS COXpaHsieTcs
UNN MOXeT BbITb BOCCTaHOBIEHA.

OnpepneneHune npegenbHbIX yeunum n gegopmanmin B 6€TOHHbIX U Xene3o06eTOHHbIX KOHCTPYKLUAX
cnefyeT npou3BOAWTb Ha OCHOBE pacyeTHbIX cxem (Moaenewn), Havmbornee 6nM3KO OTBEYaroLLMX
peanbHOMYy U3MYECKOMY XapakTepy paboTbl KOHCTPYKUMA W MaTepuanoB B paccMaTpuBaemMom
npeaensHOM COCTOAHUM.

Hecywytlo cnocoBbHOCTb Kene3obeTOHHbIX KOHCTPYKLMIA, CMOCOOHBIX NMpeTeprneBaTb AOCTATOYHbIE
nnactuyeckve gedopmaumm (B YacTHOCTU, NPU UCMOMb30BaHMM apMmaTtypbl C (OU3UYECKUM npeaenom
TeKy4yecTu), gonyckaeTcs onpeaenaTe METOAO0M npeaerbHOro paBHOBECHS.

6.1.4. MNpwn pacyeTtax GETOHHBIX U Xene306eTOHHbLIX KOHCTPYKUUIA MO NpeAernbHbIM COCTOSHUAM
cnegyeT paccMmaTtpuBaTh pasfnuyHble pacdeTHble cuTyaumm B cootBeTcTBumn ¢ FOCT 27751.

6.1.5. PacueTbl 6ETOHHBLIX U Xene30b6eTOHHbIX KOHCTPYKUMA criegyeT NpovM3BOAWTb Ha BCe BUAbI
Harpysok, OoTBevalwmx (YHKUMOHANBHOMY Ha3Ha4YeHUIo 30aHWN U COOPYXEHUN, C Y4eTOM BMSHUS
oKpyXatoLlen cpeabl (KnuMaTU4eCcKnx BO3GEeNCTBUN U BOAbI - ANS KOHCTPYKLWUIA, OKPY>KEHHbIX BOAOW), a B
HeoDOXOAMMbIX Crnydasx - C Yy4eTOM BO3LAENCTBMS MOXapa, TEXHOMOMMYEeCKUX TemnepaTypHbIX |
BAXXHOCTHbIX BO3OENCTBUIA N BO3AENCTBUI arpeCCuMBHbIX XMMUYECKUX cpes.

6.1.6. Pac4eTbl OETOHHbIX U Xene3006eTOHHbIX KOHCTPYKLUA MPON3BOAAT Ha AeCTBUE n3rnbarLmnx
MOMEHTOB, NPOAONbHbLIX CUM, NOMEPEYHbIX CUIT U KPYTALMX MOMEHTOB, a TaKkke Ha MeCTHOe AeWlCTBue
Harpysku.

6.1.7. Tpu pacyetax OETOHHbIX W >KeNe300eTOHHbIX KOHCTPYKUMI criegyeT  yyYuTbiBaTb
0COBGEHHOCTU CBOWCTB pasfnuyHbIX BUOOB OETOHa M apMaTypbl, BIIMSHUS HA HUX XapakTepa Harpysku u
OoKpyXatoLlen cpefbl, cnocoboB apMUpOBaHWs, COBMECTHOCTb paboTbl apmatypbl M 6eToHa (nmpu
HanNMYUM N OTCYTCTBUW CUEMMEHUS apMaTypbl C GETOHOM), TEXHOMOMMIO U3TOTOBIEHUS KOHCTPYKTUBHBIX
TWMNOB KeNe306eTOHHbIX ANIEMEHTOB 34aHUIA U COOPYXEHUN.

PacuyeT npeaBapuTenbHO HanpspkeHHbIX KOHCTPYKLMIA cnedyeT NpousBoguTb C Y4ETOM HayarnbHbIX
(MpegBapuTenbHbIX) HampsXxXeHun 1 gedopmauni B apmatype n 6eToHe, NMOTepb NpeaBapuTEribHOro
HanpshkeHnsa 1 ocobeHHoCTen nepeaayn NpeaBapuTENbHOIO HanpsHKeHNst Ha 6EeTOoH.

PacyeT cOOpPHO-MOHONMUTHBIX U CTanexene3obeTOHHbIX KOHCTPYKUMIM criegyeT Mpou3BOAWUTb C
YY4EeTOM HayanbHbIX HanpskeHUn n gedopmauuii, MNOMyYeHHbIX COOPHBIMU Kene3o0eTOHHbIMU Wnn
CTanbHbIMU HECYLUMMW 3MEMEHTaMy OT LEeNCTBMS Harpy3ok Npu yknagke MOHONMUTHoro 6eTtoHa no
Habopa ero nMpoYHOCTM U ObecneyvyeHusi COBMECTHOW paboTbl CO COOPHLIMMK KENe3oBeTOHHBIMU WIK
CTanbHbIMW HecywMMy anemeHTamu. [pu pacyeTe COOPHO-MOHOMUTHBIX W cTanexenes3obeTOHHbIX
KOHCTpYKUMA [ormkHa O6biTb obecneyeHa MNPOYHOCTb KOHTAKTHbIX LUBOB  COMPSDKEHUS  COOPHbIX



Xene306eTOHHbIX U CTalNbHbIX HECYLLUX 3NIEMEHTOB C MOHOMMWUTHBIM GETOHOM, OcyLlecTBAsiemas 3a cyeT
TPEHWs, cuenfieHus MO KOHTaKTy MaTepuarioB WM MNyTeM YCTPOWCTBA LUMOHOYHbIX COEedVHEHWN,
BbIMYCKOB apMaTypbl U cneumanbHbIX aHKEPHbIX YCTPONCTB.

B MOHOMMWTHBIX KOHCTPYKUUSAX AOMKHa ObiTb obecrnevyeHa MpPOYHOCTb KOHCTPYKUUUM C y4eToM
paboymx LWBOB GETOHNPOBAHUS.

Mpun pacyeTe COOPHbLIX KOHCTPYKUUA OOMMKHa ObiTb o6ecneyeHa NPOYHOCTb Y3MOBbIX U CThIKOBbIX
CONPSPKEHNA COOPHbLIX ANIEMEHTOB, OCYLLECTBIEHHas NyTeM COeOUHEHUS CTarnbHbIX 3aKnagHbIX AeTaneu,
BbIMYCKOB apMaTypbl U 3aMOHOMMYMBaHUs 6eToOHOM.

PacuyeT amcnepcHoO-apMMPOBAHHBIX KOHCTPYKUMIN (hNOPOBETOHHbIX, apMOLEMEHTHbIX) criegyeT
NpoM3BOAUTL C YY4ETOM XapakTepuUCTUK AMCMEePCHO-apMUPOBAHHOIO 6eToHa, AMChnepcHOW apmaTtypbl U
ocobeHHocTeln paboTbl ANCNEPCHO-apMUPOBAHHBLIX KOHCTPYKLIMIA.

6.1.8. lpn pacyeTe NNOCKMX M MPOCTPAHCTBEHHbIX KOHCTPYKUMA, MNOABEPraembiX CUNOBbIM
BO3OENCTBMAM B [ABYX B3aWMHO NEeprneHaMKYnspHbIX HamnpaBneHusiX, paccMaTpyBaloT OTAENbHbIE,
BblOENIEHHbIE M3 KOHCTPYKLMW MIIOCKME WIN MPOCTPAHCTBEHHbIE Marble XapakTepHble 3fIeMEHTbl C
ycunusiMu, OencTBylowyMmn no 6GOKOBbIM CTOpOHaM 3arnemeHTa. [Mpyu Hannuum TpewuH 3TU ycunus
ONpenensiioT C Yy4eTOM PacroioXEeHWUs TPELUUH, XXEeCTKOCTU apMaTypbl (OCEBOM W TaHreHuuarbHOR),
XecTkocTn 6eToHa (Mexay TpelmHaMmn 1 B TpeLumHax) 1 opyrux ocobeHHocTew. [py oTCyTCTBUM TPELLUH
ycunusa onpegenstoT Kak AN ChfoLHoro Tena.

JdonyckaeTcs mpu HanuuuMm TpewmH OnpeaensaTb yCunusa B MNPEAnoONnoXeHun ynpyrov paboTbl
Xene3obeTOHHOro anemeHTa.

PacuyeT anemeHTOB cnegyet npou3BoauTb MO Haubornee onacHbIM CeYEHUAM, PaCMONOXKEHHbLIM
NoA YrfomM NO OTHOLUEHMWIO K HanpaBMneHU0 AENCTBYIOLMX HA 3MNEMEHT YCWUMMMW, HA OCHOBE pacyeTHbIX
Mogenew, yduTbiBawWMX paboTy pacTaHyTOW apmaTtypbl B TpewwuHe u paboTy 6GeTtoHa wmexay
TpeLLMHaMM B YCIOBUSIX NITOCKOrO HANPsXKEHHOrO COCTOSAHMS.

PacuyeT nnockmx 1 NpoCTpaHCTBEHHbLIX KOHCTPYKLUIA JOMYCKAaeTCa NPON3BOANTb A1 KOHCTPYKLUMM B
LenioM Ha OCHOBe MeToda npefernibHOro paBHOBECKS, B TOM 4MCre C y4eToM [edOpMMPOBAHHOIO
COCTOSIHUSI K MOMEHTY pas3pyLLEHUS, a TaKkkKe C UCMOMb30BaHMEM YMNPOLLEHHbIX PACYETHBLIX MOOENEN.

6.1.9. lNMpu pacyeTe MacCHMBHbIX KOHCTPYKUMWIA, NOABEPraemblX CWUMOBbIM BO3AEWCTBUAM B TpeEX
B3aUMHO NePNEHAMKYNSAPHbIX HanpaBneHusX, paccMaTpuBatloT OTAENbHbIE BblAEIEHHbIE U3 KOHCTPYKLIMM
Manble 06beMHble XapakTepHble 3NEeMEHTbl C YCUNMaMKW, OEeNCTBYIOLWMMW MO rpaHam anemeHTa. [pu
3TOM ycunus cnegyet onpegensTb Ha OCHOBE NPeAnoChIfioK, aHaNOrMYHbIX NPUHATBHIM AN NAOCKOCTHBLIX
anemeHToB (cM. 6.1.8).

PacuyeT anemeHTOB cnegyet npou3BoauTb MO Hambornee onacHbiM CEeYEeHWsIM, PacnofoXXEeHHbIM
NnoA Yrrom No OTHOLUEHMIO K HampaBMneHuio AEeNCTBYIOLMX HA 3MNEeMEHT YCUINNA, Ha OCHOBE pacYHeTHbIX
mMogenewn, yuntbiBatoLmx paboTy 6eToHa 1 apmaTypbl B YCNOBUAX OO EMHOIO HanPsXXeHHOro COCTOSIHUS.

6.1.10. [Ong KOHCTPYKUWMA CNOXHOW KOHUrypaumn (Hanpumep, MNpOCTPaHCTBEHHbIX), KpoMe
pacyeTHbIX METOOO0B OLEHKM Hecylleh CnoCOBGHOCTU, TPELUMHOCTOMKOCTU U AedopMaTUBHOCTU, MOTyT
ObITb NCNOMb30BaHbI TaKKe pe3ynbTaTbl UCNbITAHUS PU3NYECKUX MOOENEN.

6.2. PacyeT GETOHHBIX 1 ene300eTOHHbIX 3NIEMEHTOB MO NPOYHOCTU

6.2.1. Pac4eT 6ETOHHBIX M )XeNne306eTOHHbIX 3N1EMEHTOB MO MPOYHOCTU NPOU3BOAAT:

- MO HOpMarbHbIM CeYeHUAM (NpyU AEWCTBUM M3rMOaloMX MOMEHTOB W MPOAOJSIbHBLIX CUIT) MO
HenuHenHon aedopMaLMOHHON MoAernu, a ANs NPOCTLIX MO KOHMUrypaunm arneMeHToB - Mo npegeribHbIM
ycunmsam;

- MO HAaKMOHHbIM cevyeHusM (Mpu AEeNCTBUM MONEPEYHbIX CUI), MO MPOCTPAHCTBEHHBLIM CeYEHUSM
(Mpn  gencTBuMM  KPYTALWMX MOMEHTOB), Ha MECTHOe [eWCTBMe Harpyskm (MecTHoe oxaTwue,
npogasnueaHue) - No NpeaenbHbIM YCUNUaM.

PacyeT no npo4yHOCTM KOPOTKMX >KEene3oOETOHHbIX 3MeEMEHTOB (KOPOTKMX KOHCOMNEem u Opyrux
3MNeMeHTOB) NPOU3BOAAT HA OCHOBE KapKacHO-CTEPXXKHEBOW MOAENN.

6.2.2. PacyeT N0 NpOYHOCTM BETOHHBLIX M KeNne3obeTOHHbIX 3NIEMEHTOB MO NpeaenbHbIM YCUUAM
Npou3BOAAT M3 YCIOBMS, MO KOTOPOMY Yycunue F OT BHELWHWX Harpysok W BO3OEWCTBUA B

paccmMmaTpnBaemMoMm cevYeHUn He OOJIKHO NnpeBbillaTh npenesyibHoro ycunua Fult’ KOTOpOEe MOXeT ObITb
BOCMNPUHATO 3JTEMEHTOM B 3TOM CEHEHUN

F<F,. (6.1

PacueT 6eTOHHbIX 31EMEHTOB MO MPOYHOCTHU

6.2.3. BeTOHHble 3nemeHTbl B 3aBUCUMOCTM OT YyCnoBum ux pabotel n TpeboBaHun,
npeabsaBnsemMbiX K HAM, crnedyeT paccyuTbiBaTb MO HOPMaribHbIM CEYEHUSM MO npefenbHbIM YCUnnam
0e3 yyeta (6.2.4) unu ¢ yuyetom (6.2.5) conpoTuBneHnsi 6eToHa pacTsHYTOM 30HbI.

6.2.4. be3 yuyeTa conpoTMBreHNss 6GeToHa pacTAHYTOM 30HbI MPOU3BOAAT pacyeT BHELEHTPEHHO
CcXaTbIX BETOHHBIX 3NEMEHTOB NPU 3HAYEHUAX SKCLEHTPUCUTETA NPOAONbHOW CUMbl, HE NPEBbLILALLNX



0,9 paccTosiHMsl OT LiEeHTpa TSHXKECTU CevyeHust 4o Hauboree cxaToro BosiokHa. [pum aTom npepenbHoe
ycunme, KOTopoe MOXeT ObiTb BOCMPUHATO 3IEMEHTOM, OMNpPeAensioT Nno pacyeTHbIM COMPOTUBIIEHUSIM

GeToHa cxaTmio R, paBHOMEpPHO pacnpeaeneHHbIM MO YCIOBHOW CXAaTol 30He CeYeHUst C LIEHTPOM

TSXKECTU, coBrnagaroLLmM C TOHKOM NPUIoXeHnd ﬂpOﬂOﬂbHOVI CuUnbl.
[ns maccusHbIX OETOHHBIX KOHCprKLI,VIVI rTMapoTexHN4eCckKnx Coopy>+<eHvu7| cnegyeTt npuHMMaThb B
CKaTon  30He TPEYroJibHyr0  anopy Hanpﬂ)KeHVlVl, HE npeBbllaloWwnx pacyeTHOro 3HadYeHusa

conpotuBneHust 6etoHa cxatio R, . Mpu 3TOM SKCLEHTPUCMTET NPOAOSILHON CUIlbl OTHOCUTEMBHO

LEeHTpa TSKECTU cevyeHust He JorkeH npesbiwaTth 0,65 paccTosHMA OT LeHTpa TSXKecTu o Hamboree
cXXaToro BonokHa 6eToHa.

6.2.5. C yyeToMm conpotmerneHus 6eToHa pacTsHYTOM 30Hbl MPOM3BOAAT pacyeT BHELIEHTPEHHO
cXaTblX OETOHHbIX 3NIEMEHTOB C 3KCLEHTPUCUTETOM MNPOAONBHOM CUMbl, BONbLUIMM YKa3aHHbIX B 6.2.4,
n3rnbaembix GETOHHBLIX 3MNEMEHTOB (KOTOpblE OOMYCKAKTCA K MPUMEHEHUI0), a TakkKe BHELEHTPEHHO
CcXKaTblX 3NEMEHTOB C 3KCLEHTPUCUTETOM NPOAOSNbHOW CWIbl, YKa3aHHbIM B 6.2.4, HO B KOTOPbIX MO
YCNoBUsIM 3KCnnyataumMm He ponyckaetcs obpasoBaHue TpewwmH. [Mpu aTOM npepenbHoe ycunue,
KOTOPOE MOXET OblTb BOCMPUHATO CEYEHWEM IJreMeHTa, ONpedensioT Kak Ans ynpyroro Tena npu
MaKCMMarbHbIX PacTArMBaOLNX HaNPsDKEHWUSIX, PABHbIX PacYeTHOMY 3HAYEHUIO COMPOTUBIEHNS GeToHa

pacTsikeHnio R, .

6.2.6. I'IpM pacyeTe BHELUEHTPEHHO CXaTblX OETOHHbIX 3NIEMEHTOB cnegyetT ydmuTtbiBaTb BIiMAHWE
npoaoJsibHOro n3rnda un CﬂyHaVIHbIX OKCLUEHTPUCUTETOB.

PacueT kene3o0eTOHHbIX 3IEMEHTOB
Nno NPOYHOCTN HOpMalibHbIX cevyeHumn

6.2.7. Pac4deT xene3obeTOHHbLIX 3MEMEHTOB MO MpedefibHbIM YyCuUnusaMm crnegyet npov3BOAMUTD,
onpegenas npegernbHble YCUNWs, KOoTopble MOryT OblTb BOCNPUHATHI HGEeToHOM ¥ apmartypon B
HOpPMarnbHOM CeYeHUN, N3 CreaylLwmnX NONOKEHNN:

- cOnpoTMBfieHne 6eToHa PaCTSXKEHUIO NMPUHUMAIOT PaBHbIM HYMHO;

- conpoTuBreHve GeToHa CXaTu MNPeAcTaBnsAeTCAa HanpsXKEeHUSIMW, PaBHbIMWM  PaCYETHOMY
COMPOTMBIEHNIO BETOHa CXaTWI0 U PaBHOMEPHO pacrpedeneHHbIMK No YCNOBHOW CXXaToln 30He 6eToHa;

- pacTArMBaloLwmne 1 CXUMarLwue HanpskeHuss B apmatype npuHumarotcs He Gornee pacyeTHOro
CONPOTMBIEHUSA COOTBETCTBEHHO PACTSXKEHUIO N CXaTUIO.

6.2.8. PacueT Xenes3obeTOHHbLIX 3fIEMEHTOB MO HenuMHenHon aAedopMaLMOHHON Moaenu
NpoM3BOAAT Ha OCHOBE AuarpaMm COCTOSHWS GeToHa M apmaTypbl UCXOOA W3 TMNOTE3bl MIAOCKUX
ceyeHun. Kputepmem MpPOYHOCTM HOPManbHbIX CEYEHUA SABMSETCH OOCTWXKEHUe npeaenbHbIX
OTHOCUTENbHbIX Aedopmaunii B 6eToHe nnu apmarype.

6.2.9. [lpn pacyeTe BHELEHTPEHHO CXaTblX 3MEeMEeHTOB criegyeT y4yuTbiBaTb CryvanHbli
SKCLEHTPUCUTET M BNNSIHUE NPOAOfbHOro uarmba.

PacuyeT kene3o0eTOHHbIX 3IEMEHTOB
No NPOYHOCTU HAKIMOHHbIX ceyeHuin

6.2.10. Pac4yeT kene300eTOHHbIX 3/IEMEHTOB MO MPOYHOCTU HAKMOHHbLIX CEYEHMIA NPON3BOASAT. MO
HaKNMOHHOMY CeYEeHUI0 Ha [JeWCTBMEe MNOMEepeyHOW Curbl, MO HAKMOHHOMY CeYeHUI0 Ha [AencTBue
n3rnbaroLLEero MOMeHTa 1 Nno Nosfioce Mexay HakIMoHHbIMU CEYEHUSIMU Ha eACTBUE NOMEPEYHOW CUMbI.

6.2.11. Tpu pacyeTe xene3obeTOHHOro 3nemMeHTa MO MNPOYHOCTM HAKIMOHHOTO CeYeHus Ha
OENCTBME MOMEPEYHON CuMbl NpPeaeribHyt0 MOoMepeyvHyd Ccuny, Kotopass MOXeT ObiTb BOCMpUHATA
31IEMEHTOM B HAKIMOHHOM CeYeHWW, criegyeT onpefenaTb Kak CymMMy npedesibHbiX MOonepeydHbiX CWrl,
BOCMPVHMMAaeMbIX OETOHOM B HaKIMOHHOM CEYEeHMM W MOMEpPEeYHO apmaTypoi, MepeceKkaroLlemn
HaKMOHHOE ceyeHune.

6.2.12. Tpu pacyeTe Xene3obeToHHOro 3fieMeHTa MO MNPOYHOCTM HAKMOHHOIO CeyvYeHust Ha
AencTBMe narndarowero MoMeHTa npeaenbHbIi MOMEHT, KOTOPbIA MOXET ObITb BOCMPUHAT 3/1EMEHTOM B
HaKNMOHHOM cedYeHuu, criefyeT onpeaensTb Kak CyMMY MpefenbHbIX MOMEHTOB, BOCMPUHUMAaeEMbIX
nepecekarwLlen HakKMOHHOE cedYeHue MNpPoAONbHOM M MOMEPEeYHOM apMaTypor, OTHOCUTENBHO OCMH,
npoxopasiilern Yepes TOUKY NPUNOXEHNS PAaBHOAENCTBYIOLLEN YCUMNNA B CXKaTON 30HE.

6.2.13. Mpu pacyeTe Kene3obeTOHHOro aeMeHTa Nno Nnosloce Mexay HaKNMOHHLIMU CEeYEHUAMU Ha
OEVCTBME MOMEPEYHON CumMbl NpPeneribHyt0 MOMepeyvHyd Cuny, Kotopass MOXeT ObiTb BOCMpUHATA
3N1EMEHTOM, CrnegyeT onpeaensitb MCXoasd M3 MPOYHOCTU HAKMOHHOM GETOHHOWM MOMoChl, HaxoasLWwencs
nog BO3AEUCTBMEM CXMUMAOLWMX YCUAWA BOOMb MOMOCbI U pacTArMBaloWMx YCUNUW OT fnornepeyvyHomn
apMaTtypbl, NepecekaroLen HaKkMOHHYH NMoocy.

PacueT xxene3obeToHHbIX 31eMeHTOB



Mo MPOYHOCTU NPOCTPAHCTBEHHbIX CEYEHWI

6.2.14. Tpn pacyeTe Xene3obeTOHHbIX 3MIEMEHTOB MO MPOYHOCTU MPOCTPAHCTBEHHbLIX CEYEeHWN
NpeaerbHbIA KPYTALWMIA MOMEHT, KOTOPbIA MOXET ObITb BOCMPUHAT 3NEMEHTOM, criegyeT onpeaensTb Kak
CyMMY npefenbHbIX KPYTALWMX MOMEHTOB, BOCMPUMHUMAEMbIX MPOLOSIBHOW U MONEpeyHor apmaTypown,
pacnonoXXeHHOWN y KaXKAOW rpaHu driemMeHTa 1 nepecekatollelnt MpocTpaHCTBEHHOe ceveHune. Kpome Toro,
cnefyeT npou3BOAUTb pacdeT Mo MPOYHOCTU Xene3oBeTOHHOro anemeHta no 6eTOHHOM nonoce,
pPacnonoXeHHOW Mexay MpPOCTPaHCTBEHHBIMU CEYEHUAMU U Haxodslenca non BO3OEWCTBMEM
CKUMaIOLWNX YCUNMA  BOOMb MNOMAOCHI M pacTArMBalOWUX YCUNUM  OT MONEpevyHon apmaTtypsbl,
nepecekatoLlern nomnocy.

PacueT xene306eTOHHbIX 311eMEHTOB Ha MECTHOE AeNCTBUE HarpysKku

6.2.15. MNpun pacyeTe xene3obeToHHbIX 3NIEMEHTOB Ha MECTHOE CaTue NpedernbHY0 CKUMAIOLLLYI0
cuny, Kotopas MoxeT OblTb BOCMNPMHATA 3NeMEeHTOM, crieayeT onpefensaTtb UCXoAs M3 COMPOTMBMEHUS
6eToHa Npn 06GBEMHOM Hanps>KeHHOM COCTOSIHWMM, CO34aBaeMOM OKpYXaloWwnMm 6eTOHOM U KOCBEHHOW
apmaTypoMu, ecrnv oHa yCTaHoBMeHa.

6.2.16. PacyeT Ha npogasnuBaHue Npou3BoaaT ANSA NIOCKNX Kene300eTOHHbIX 31IEMEHTOB (NnT)
npu OeVCTBUM COCPEOOTOYEHHbIX CUIlbl U MOMEHTa B 30He npoasnuBaHusd. [lpegenbHoe ycwunuve,
KOTOpoe MOXeT OblTb BOCMPUHATO Xene3obeTOHHbIM 3feMEeHTOM Mpu npodasnuBaHun, criegyeT
onpegensaTb Kak CymMmy npegernbHbIX YCUNUin, BOCNPUHUMAaEMbIX BETOHOM W MonepeyHor apmaTypowu,
PacnonoXeHHON B 30He NPOAaBNBaHUS.

6.3. PacyeT xene3obeToHHbIX 3r1IeMEeHTOB N0 06pa3oBaHU0 TPELLMH

6.3.1. PacueT xene3ob6eTOHHbIX 31eMEHTOB N0 06pasoBaHWMI0 HOPMarbHbIX TPELLMH NPON3BOAAT
no npegenbHbIM YCUNUAM UKW NO HeNWHeWnHow AedopmaunoHHOW Mogenu. PacuyeT no obpasoBaHuio
HaKIMOHHBIX TPELLMH NPOM3BOAAT MO NpeaernbHbIM YCUMUSAM.

6.3.2. PacyeT no obpa3oBaHuio TPELUMH Xerne3obeTOHHbIX 3NIEMEHTOB MO NpeaenibHbIM YCUnMsAm
npou3BOAAT W3 YCNOBWA, MO KOTOPOMY ycunme F  OT BHEWHWX Harpy3ok W BO3OEWCTBMA B

paccmaTpmBaemMomMm ce4vYeHUn He OOJKHO MnpeBbillaTbh npeaeribHoro ycunua Fcrc’ KOTOpPOE MOXEeT ObITb

BOCMNPUHATO Xene3obeTOHHbIM 3/1IEMEHTOM npu 06pasoBava| TpeLwunH

F<F. ., 62

re,ult *

6.3.3. lNpepenbHoe ycunue, BOCNPUHUMAEMOE Xere300EeTOHHbIM 3M1eMEHTOM npu obpas3oBaHUK
HOpMarnbHbIX TPELWH, cnedyet onpejensTb MCXOAS U3 pacyeTa Xene3obeTOHHOro anemMeHTa Kak
CMIOLLHOro Temna ¢ y4eToM ynpyrux gedopmauun B apMmaTtype 1 Heynpyrnx gedopmann B pacTsHyTOM U
ckatom 6eToHe npyM MakcumarnbHbIX HOPMarbHbIX PaACTArMBAKOLIMX HanpsbkeHWsx B BeToHe, paBHbIX

pacyeTHbIM 3Ha4YEeHUAM CONPOTUBIIEHNA OeToHa pacTaXXeHuto Rbt .

6.3.4. PacyeT xene3obeToHHbIX 3MeMeHTOB Mo o06pa3oBaHW0 HOPMalnbHbIX TPELWWH no
HenuHenHo JedopmauMoHHOM MoAenu Mpou3BOAAT Ha OCHOBE AuarpaMmm COCTOSIHUS apmMarypebl,
pacTAHYTOro M cxatoro 6eToHa M runoTesbl NNOCKUX ceyeHun. Kputepmem o6pasoBaHMsA TpeLuuH
ABNAETCA AOCTUXEHVe NpedenbHbIX OTHOCUTENbHbIX Aedopmalmii B pacTaHYTOM 6eToHe.

6.3.5. MNpegenbHoe ycunue, KOTopoe MOXET BblTb BOCMPUHATO Kene300eTOHHbIM 3/1IEMEHTOM Mpwu
0obpa3oBaHMM HAKMOHHbIX TPELWH, cneayeT onpefensaTe WCXOAA M3 pacyeTa xenes3obeToHHOro
3MeMeHTa Kak CMOLIHOro ynpyroro Tefna v KpuTepusi NPoYHOCTM GeToHa Mpu MMOCKOM HanpsiKeHHOM
COCTOSIHMU "CXaTue - pacTskeHue".

6.4. PacyeT ene3o00eTOHHbIX 9NIEMEHTOB MO PACKPbITMIO TPELUMH

6.4.1. PacyeT xene3o6eTOHHbIX 3IEMEHTOB NPOM3BOASAT MO PACKPLITUIO Pa3NUYHOrO BMaa TPELLMH
B Tex crnyyasx, Korga pacyeTHas npoBepka Ha obpasoBaHue TpeLliMH MOoKasbiBaeT, YTO TpEeLyHbI
obpasytoTcs.

6.4.2. PacyeT No packpbITUO TPELLMH NPOU3BOAAT M3 YCIOBUS, MO KOTOPOMY LUMPUHA PacKpbITUA

TpewunH oT BHELUHEN Harpys3ku acrc He [OJDKHa npeBoCXoAuTb npenenbHO AonyCTUMOro 3HadeHusa

LUMPUHBI PACKPbLITUA TPELUMH 8. ¢

a

cre < acrc,ult ' (6'3)

6.4.3. PacuyeT xene3o6eTOHHbIX 3NMEMEHTOB crnedyeT NPOVM3BOAUTL MO MPOJOIMKUTENBHOMY M MO
HENpPOAOMKNTENBHOMY PaCKPbITUIO HOPMAarbHbIX U HAKIMOHHBIX TPELLUH.

LLIMpuHY NpoaomKNTENBHOIO PackpbITUSA TPELLMH onpeaensoT no popmyne



acrc = acrcl ’ (6'4)

a HENPOAOMKUTENBHOTO PACKPbLITUS TPELLMH - Mo hopmMyrie

Ao = Aprg o — Qs (6.5)

roe a LMpnHa packKkpbiTUA TpewWwWH OT NpOoAOITXUTENBbHOIO OEeNCTBMS MOCTOSIHHbLIX U

crcl
BPEMEHHbIX OAJNMNTEJIbHbIX HAarpy3oKkK;

acrcz - WWMpUHa pacKpbITUA TPELWNH OT HENPOAOIKUTETIbHOIO OEeNCTBMSA NOCTOSIHHbIX U BPEMEHHbIX

(ANVTEnbHbIX N KPATKOBPEMEHHbIX) Harpy3ok;

acm— LNPpUHa pacKpbITUA TpeLWMH OT HENPOOOJKUTESTbHOIO OEeNCTBMS NOCTOSHHbBIX U BPEMEHHbIX

ANUTENbHBIX HAarpy3oK.

6.4.4. lUnpnHy packpbiTUsi HOPManbHbIX TPEeLWWH ONpeaensitoT Kak npou3BefeHue cpeaHux
OTHOCUTENbHLIX Aedopmaunin apMaTypbl Ha yyacTke Mexay TpewuHamu 1 ONnHbl 3TOro y4yacTka.
CpegHue oTHocuTemNbHbIE AedopMaummn apmaTypbl Mexay TpewmHaMn onpegensoT ¢ yd4eTom paboThbl
pacTtaHyToro 6eTtoHa wmexgy TtpewwmHamu. OTHOCUTENbHbIE AedopMauun apmaTypbl B TpeLuvHe
ONpefenstT W3  YCMOBHO YMPYyroro pacyeta Xene3obeTOHHOro 9afeMeHTa C TpewuHamu c
MCMNonb30BaHNEM MpuBeAEeHHOro mMoayns gedopMauun cxaToro 6eToHa, YCTaHOBIEHHOTO C YyYETOM
BNUSAHMS Heynpyrnx gedopmauuni O0eToHa CXaToW 30Hbl, WM MO HeNWHeWHoW aedopmMaLNOHHON
mMogenu. PaccTtosiHve mexay TpewuHaMmu onpefensioT U3 ycrnoBus, N0 KOTOPOMY pPas3HOCTb YCUNUA B
NPOAONbHON apMaTtype B CEeYEHMM C TPELUHOW K Mexay TpeluHamMmyM AOkHa ObITb BOCNpUHATA
yCUNMaAMU cuenfieHns apmaTypbl ¢ 6ETOHOM Ha ANMHE 3TOro yyacTka.

LLUnpuHy packpbiTUS HOpManbHbIX TPELWWH crneayeT onpefendtb C y4eTOM Xapaktepa OeNcTBus
Harpysku (MOBTOPSAEMOCTU, ANMTENBHOCTU 1 T.M.) 1 BUAa npodunsa apMmaTypsl.

6.4.5. lNMpegensHO OONYCTUMYIO LUMPWHY PAaCKpbITUS TPELLMH crnegyeT ycTaHaBnuBaTb Ucxogs u3
3CTETUYECKNX COOBpaxeHun, Hanmuuma TpeboBaHW K MNPOHULAEMOCTM KOHCTPYKUMW, a Takke B
3aBMCMMOCTU OT AONUTENbHOCTM OEWCTBUS Harpysku, BMaa apmaTypHOW CTanmu M ee CKIOHHOCTU K
pa3BUTHIO KOPPO3UM B TPELLMHE.

Mpu 3TOM MNpEeAenbHO AOMYCTUMOE 3HAYEHWE LWVPUHBI PACKPbITUS TPEeWUH 8.

crnepnyet
npuvHUMaTh He bonee:

a) U3 ycrnoBms COXpaHHOCTM apMaTypbil:

0,3 MM - NpY NPOAOIMKUTENBHOM PaCKPbITUN TPELLWH;

0,4 MM - Npy HENPOAOIHKUTENBHOM PACKPbITUN TPELLUH;

6) 13 ycrnoBus orpaHNyYeHns NPOHULLAEMOCTN KOHCTPYKLMIA:

0,2 MM - Npy NPOAOIDKUTENBHOM PaCKPbITUN TPELLMH;

0,3 MM - Npy HENPOAOIHKUTENBHOM PACKPbITUN TPELLUH.

Ons MaccuBHbIX MMOPOTEXHUYECKNX COOPYKEHWA NpPeAeribHO OOMNyCTUMble 3HaYEeHUS LUMPUHbI
PacKpbITUS TPELUH YCTaHaBnNUBalOT MO COOTBETCTBYIOLUMM HOPMAaTUBHbLIM AOKYMEHTaM B 3aBMCMMOCTM
OT ycroBui paboTbl KOHCTPYKLUIA 1 Apyrnx hakTopos, HO He 6ornee 0,5 mm.

6.5. PacyeT xxene3obeToHHbIX 3rieMeHTOB Nno gedopmaunsm

6.5.1. PacyeT xene3obeTOHHbIX 3MeMeHTOB no gedopmaumsim MpomM3BOAAT M3 YCMOBUS, MO
KOTOPOMY Mpornbbl NN nNepemeLLeHnss KOHCTPyKumin f OT OenCTBUS BHELWIHEW Harpyskum He OOSIKHbI

MpeBbILIaTh NPeaensHo AOMYCTUMBIX 3HAYEHUi MPorneos nv nepemetuenmi f

f<f,.(66)

6.5.2. Tpormbbl MM nepemeLleHns Xene3obeTOHHbIX KOHCTPYKUUA onpeensioT no obwmm
npaBunam CTPOWUTENbHOW MEXaHWKM B  3aBUCUMMOCTM OT  M3rMOHbIX, COBWIOBbIX W  OCEBbIX
AedOopMaLMOHHbBIX (KEeCTKOCTHbIX) XapaKTepUCTUK Kerne3o0eTOHHOro 3femMeHTa B CeYeHusiX Mo ero
AnvHe (KpMBU3HbI, YIIOB CABUra u T.4.).

6.5.3. B Tex cnydyasx, korga nporubbl Kenes3obeTOHHbIX 3NIEMEHTOB B OCHOBHOM 3aBWUCHAT OT
n3rnbHbix gedopmauni, 3HaveHuss npormboB oOMNpeaenstT Mo KECTKOCTAM WM MO  KPMBU3HAM
3MNEeMeHTOB.

XKecTkocTb paccMaTpuMBaemoro ceyeHus xenesobeToHHOro anemeHTa onpegensiotT no obLmm
npasunaMm COMpOTMBIIEHNS MaTepuarnoB: Ans cedyeHus 6e3 TpewuH - Kak AN YCMOBHO YNPYroro
CMIMOLUHOro aneMeHTa, a [Ans CeyYeHuss C TpelwmHamuM - Kak Ang YCMNOBHO YMpYyroro 3rnemMeHTa ¢
TpewmHamn (NpUHUMas NUHENHYIO 3aBUCUMOCTb MeXZy HanpshkeHnsMmu n gedopmauusamu). BnvsHue



Heynpyrux gedopmaLmii 6eToHa y4nThIBAOT C MOMOLLIBIO NPUBEAEHHOro Moaynsa agedopmaunn 6eToHa, a
BNMsHMEe paboTbl pacTAHyTOoro OeToHa Mexay TpewmHamu - C MOMOLLbI MPUBEOEHHOro MOAYns
aedopmaunin apmatypbl.

KpvBusHy ene3obeTOHHOro anemMeHTa OMnpedensioT Kak 4yacTHoe OT AerneHus uarmbarollero
MOMEHTa Ha XXEeCTKOCTb ene3obeToOHHOro cedeHus npu narnbe.

PacueT pgedopmaumn Xene3obEeTOHHbIX KOHCTPYKUWMA C Y4ETOM TpeliMH MpomM3BOAAT B Tex
cnydvasix, korga pacyeTHas npoBepka Ha obpasoBaHue TpeLUuH nokasblBaeT, YTO TpeLUunHbl obpasyoTcs.
B npotuBHOM cnydae npou3BoAdaT pacdeT gedopmauuii Kak gns kenesobeTOHHOro anemeHta 6e3
TPELLUH.

KpuBnsHy u npogonbHble aedopmaLmm Xene3obeTOHHOro aneMeHTa Takke onpeaensoT no
HeNUHeNHon AedOopPMaLMOHHON MOAENN UCXOOA W3 YpaBHEHWUN PaBHOBECUS] BHELUHUX WU BHYTPEHHUX
yCUNun, AEWCTBYIOLLMX B HOPMArbHOM CEYEHUW 3NeMeHTa, rMnoTesbl MMAOCKMX CeYeHWn, guarpamm
cocTosiHusa 6eToHa 1 apmaTypbl U cpeaHux gedopMaumnin apMaTypbl MEXAY TPELLMHaAMW.

6.5.4. Pacuetr pedopmaumii xenesob0EeTOHHbIX 3fIEMEHTOB creayeT MpouM3BOAUTL C Y4ETOM
ANUTENbHOCTUM  OENCTBMS  HArpy3oK, yCTaHaBMMBaeMblX  COOTBETCTBYHOLLUMMW  HOPMaTUBHbIMU
AOKYMEHTaMW.

KpvBU3HY 3nemMeHTOB Mpu OENCTBUMN MOCTOSHHBIX U ANUTENbHBIX HArpy3oK cnegyeTt onpeaensTb No

dopmyne
1 1
—=—,(6.7)
ron

a KPMBM3HY NMpW AEACTBUM NOCTOSIHHBIX, ANUTENBbHBIX U KpaTKOBPEMEHHbIX Harpy3oK - no hopmyrie

1 1 1 1
=422 (68
rrn r, r

rpeé — - KpuBMU3HaA J3lieMeHTa OT NpOoAOJIKXUTENIbHOIO OENCTBUS MOCTOSIHHbIX W BPEMEHHbIX
r1

ONMUTENbHbIX HAarpy3oKk;
1 3
— - KpuBM3HaA 3nemMeHTa OT HenpoaoJPKUTEeNbHONo AOeUctBuA TMOCTOAHHbIX WU BPEeMEeHHbIX
r.2

(,D,J'II/ITeJ'IbeIX n KpaTKOBpeMeHHbIX) Harpysok;
rl- KpMBMU3Ha J3lieMeHTa OT HenpoaoJNKUTES1IbHOIo DEeNCTBMA MNOCTOSIHHBLIX U BPEMEHHbIX
3

ONUTENbHbIX HAarpy3okK.

6.5.5. I'Ipe,qeano gonyctuMmble I'IpOI'l/I6bI f onpenendrT no cooTBeTCTBYHLWMM HOPMaTUBHbLIM

ult
pgokymeHtam (CHulM  2.01.07). Tllpn pgenctBum MNOCTOSHHLIX W BPEMEHHbIX ANUTErNbHbIX ©
KpaTKOBPEMEHHbIX Harpy3ok npornd xene3obeTOHHbIX 3NEeMEHTOB BO BCeX Chyyasx He [OSKeH
npesblwatb 1/150 nponeta n 1/75 BbineTa KOHCOMW.

7. KOHCTPYKTUBHBLIE TPEEOBAHWA

7.1. O6Lwue nonoxeHus

7.1.1. Ona obecneyeHnsa 6e30MacHOCTM UM SKCMNyaTauUMOHHOM MPUrOOHOCTM OETOHHBIX W
KEene3o0eTOHHbIX KOHCTPYKUUM noMuMMo TpeboBaHMI K pacdeTy crnefyeT Takke BbIMOSHATb
KOHCTPYKTMBHbIE TpeOOBaHWSI K FrEOMETPUYECKUM pa3mepam 1 apMUPOBaHMIO.

KoHCTpyKTUBHbIE TPEOOBaAHNA yCTaHABNMBAKOT 4SS TEX Cry4Yaes, Korga:

pacdeToM He npeacTaBnseTcss BO3MOXHbIM [AOCTAaTOMHO TOYHO W OMpPeAerieHHO MOJTHOCTBIO
rapaHTMpoBaTb CONPOTUBMEHNE KOHCTPYKLUMM BHELLHMM Harpy3kam v BO34eUCTBUAM;

KOHCTPYKTMBHbIE TpeOOBaHWSA ONPELENAIOT rPaHUYHbIE YCIOBUSA, B Npedenax KoTopbiX MOryT ObiTb
MCNONb30BaHbl MPUHATLIE pacyeTHbIE NMOMNOXEHNS;

KOHCTPYKTMBHbIE TpeboBaHMsA 0b6ecneyYnBatoT BbINOIHEHUE TEXHONOMUN U3rOTOBMNEHUSS BETOHHBLIX U
ene306eTOHHBLIX KOHCTPYKLWA.

7.2. TpeboBaHWsi K reOMeTPUYECKUM pasMepam

eomeTpuyeckne pasmepbl OETOHHBIX U Kene30b6eTOHHbIX KOHCTPYKLUMIA OOIDKHbI ObiTb HE MeHee
BEINMYKNH, obecneymBatoLmXx:



- BO3MOXXHOCTb pa3meLLleHns apmMaTypbl, €e aHKEPOBKM U COBMECTHOW paboTbl C OETOHOM C y4eToM
TpeboBaHun 7.3.3 - 7.3.11;

- orpaHu4eHne rmbKOCTH CXKaTbIX ANIEMEHTOB;

- Tpebyemble nokasaTtenu kavectBa 6eToHa B KOHCTpykumn (TOCT 4.250).

7.3. TpeboBaHMsi K apMUPOBaAHUIO

3alnTHbIN crion 6beToHa

7.3.1. 3awnTHbIN crnon 6eToHa gomkeH obecnevnBaTthb:

- COBMECTHYI0 paboTy apmaTypbl C 6ETOHOM;

- aHKepOBKY apMaTypbl B 6€TOHE 1 BO3MOXHOCTb YCTPONCTBA CThIKOB apMaTypHbIX 3N1IEMEHTOB;

- COXPaHHOCTb apMaTtypbl OT BO3AEWCTBUM OKpyXatollenh cpedbl (B TOM 4Mcne npu Hanmyuum
arpeccrBHbIX BO3AENCTBUN);

- OFHECTOMKOCTb M OTHECOXPAHHOCTb KOHCTPYKLUMWIA.

7.3.2. TonuwumHy 3aWMTHOrO crnosi 6eToHa cnegyeT NpuHMMaTtb Ucxoast u3 TpeboBaHuni 7.3.1 ¢
YYETOM PONM apMaTypbl B KOHCTPYKLMSAX (paboyast nnm KOHCTPYKTUBHAS!), TUMa KOHCTPYKLUUIA (KONOHHBI,
nNuTbl, 6anku, anemeHTbl YHAAMEHTOB, CTEHLI U T.M.), AMaMeTpa U Buaa apMatypbl.

TonuwuHy 3awmTHoro crnos 6eToHa Ansa apmaTtypbl NMPUHMMAOT HE MeHee avMamMeTpa apMaTypbl U
He meHee 10 MMm.

MuHMManbHOe paccTosiHue MeXay CTEPXHAMWU apMaTypbl

7.3.3. PacctosiHne mexay CTepXHAMWM apMaTypbl crneayeT MpUHUMAaTb HE MEHEee BENUYMHBI,
obecnevynBatoLlen:

- COBMECTHYI0 paboTy apmaTypbl ¢ 6ETOHOM;

- BO3MOXXHOCTb aHKEPOBKM M CTbIKOBaHUS apMaTypbl;

- BO3MOXXHOCTb Ka4eCTBEHHOIro 6ETOHMPOBAHUSA KOHCTPYKLMK.

7.3.4. MnHMManbHoe pacCTOosiHMe MeXay CTEPXHSMW apmaTtypbl B CBeTy criegyeT NpuHMMaTth B
3aBMCUMOCTM OT AnameTpa apmaTypbl, pasmepa KpPynHOro 3anonHutenss GeToHa, pacrnonoXeHusi
apMaTypbl B 3fIeMEHTE MO OTHOLLEHMIO K HanpaBreHUo 6ETOHNPOBaHUSA, cnocoba yknagku u ynnoTHEHUs!
6eToHa.

PacctosHue mexay cTepxHaMu apmaTypbl crnegyeTt npuHMMaTbh HE MeHee guMamMeTpa apmaTtypbl U
He MeHee 25 MM.

Mpn CTECHEHHbIX YCNOBUSIX AOMYCKaeTCs pacnonaraTb CTEPXHM apMaTypbl rpynnamu-nyvkamm (6e3
3a3opa Mexay cTepxHamu). [Npu 3TOM paccTosiHME B CBETY MEXAy Myvykamu cregyeTt npuHumaTb He
MeHee NpMBEAEHHOIO AMaMeTpa YCIOBHOIO CTEPXHS, NMowagb KOTOPOro paBHa nowagn ceyeHus
ny4yka apmaTypbl.

MpogonbHas apmatypa

7.3.5. OTHOCWTENbHOE CcOoOepXaHMe pacyeTHOW MpPOJONIbHOM apMaTypbl B >kene3obeTOHHOM
aneMeHTe (OTHOLWEHME nfowaan ceyeHuss apmaTtypbl K paboden nnowagn MONepeyHoro CeyeHus
anemMeHTa) cnegyeTt MPUHMMaTb HEe MEHee BeNMYUHbI, NPY KOTOPOM 3fIEMEHT MOXHO paccMaTpvBaTth U
paccyMTbIBaTh Kak Xene3obeTOHHbIN.

MwuHManbHOe OTHOCUTENBHOE codepkaHue paboyen NPoAoONnbHON apMmaTtypbl B Xene3obeToHHOM
3aNeMeHTe OMnpefensiioT B 3aBUCMMOCTU OT Xapaktepa paboTbl apmaTtypbl (CxaTtas, pactsHyTas),
Xxapaktepa paboTbl anemMeHTa (U3rMbaembl, BHELEHTPEHHO CXaTbll, BHELEHTPEHHO PacTAHYTbIN) U
rMOKOCTU BHELIEHTPEHHO CXaToro afnemeHTa, HO He MeHee 0,1%. Ons MacCUMBHBLIX 'MOPOTEXHUYECKUX
COOpYXEHUA MeHblUMe 3Ha4yeHUs] OTHOCUTENbHOrO COAEPXaHUA apmaTtypbl yCTaHaBnuBalTCA MO
crneumanbHbIM HOPMaTUBHbLIM JOKYMEHTaM.

7.3.6. PaccTtosiHne mexay CTepXHAMW NpoAonbHOM paboyelt apMaTtypbl crnefyeT NpuHMMaThb C
Yy4eTOM TUMNa ene3o00eTOHHOro anemMeHTa (KONOHHbI, 6anku, NAnTbl, CTEHbI), LUMPUHbBI U BbICOTbI CEYEHUS
anemeHTa M He bBonee BenuuuHbl, obecneymBalolen adpdekTuBHoe BoBnedyeHne B paboTy GeToHa,
paBHOMEpHOEe pacnpefeneHne HanpskeHnn n gedopmaunini No WMPUHE CEeYeHUs 3neMeHTa, a Takke
OrpaHNYeHnEe LIMPUHbBI PacKpbITUS TPELUH MEXAY CTepXXHAMU apMaTypsbl. [pu 3TOM paccTosiHue mexay
CTEPXHSAMM NpoAonbHOM paboyen apmatypbl criegyeT npuvHumatb He 6Gonee ABYKPATHOW BbICOTHI
ceyeHusd anemeHTa M He Oonee 400 MM, a B JIMHEWHbIX BHELEHTPEHHO CXaTblX 3feMeHTax B
HanpaBneHun NockocTn usrmba - He 6onee 500 Mm. [ANA MaCCMBHBLIX TMOPOTEXHUYECKNX COOPYKEHUN
fonblune 3HAYEHUSI PACCTOSAHWUSE MEXAY CTEPXKHAMU YCTaHaBNUBAKOTCA NO CneunanbHbIM HOPMaTUBHBLIM
OOKYMeHTaM.

Monepe4yHoe apMupoBaHue



7.3.7. B xene30beTOHHbIX afieMeHTax, B KOTOPbIX MonepeyHasi cuna no pacyeTy He MOXeT ObiTb
BOCMpUHATa Tonbko 6GeTOHOM, cregyeT ycTaHaBnMBaTb MOMEPEYHy apmaTtypy C warom He 6Gornee
BEMWYMHbI, obecrneymBaloLlLen BKMoYeHNe B paboTy nomepeyHow apmartypbl npu obpas3oBaHuM U
pasBUTMM HAKMOHHBLIX TpewwuH. [pyn 3TOoM Lwar nonepevyHon apMaTypbl criegyeT npuvHumatb He 6ornee
NonoBuHbI pabo4yen BbICOThI cedeHus anemeHTa n He 6onee 300 mMm.

7.3.8. B Xene306eTOHHbIX 3aNeMeHTax, COAepXallMx pacyeTHYI0 CKaTylo NMPOAOSbHYI0 apMaTypy,
cnefyeT ycTaHaBnNuBaTb MOMNEPEYHY apmaTtypy C waroM He 6Gonee BenuuuHbl, obecneuvvBaloLLemn
3aKkpenneHne OT BbiNy4YMBaHUSA NPOAONBHOM CaTon apmaTypbl. [1py aTOM war nonepevyHon apmartypbl
cnefnyet npuvHUMaTh He 6onee nATHaAULaTVM AMaMETPOB CXaTon NpoAonbHOM apmatypbl u He 6onee 500
MM, a KOHCTPYKUMUS MonepevyHonm apmatypbl [ofkHa obecneumBatb OTCYTCTBME BbiMy4YMBaHUSA
nNpoAoNbHOM apMaTypbl B Ntobom HanpasneHuu.

AHKepOBKa 1 CoeUHEHUS] apMaTypbl

7.3.9. B xene3obeToHHbIX KOHCTPYKUMAX AOMMKHa ObiTb NpeaycMOoTpeHa aHkepoBKa apMaTypbl,
obecneunBaroLlas BOCMPUATUE PaCYETHbIX YCUNWA B apmaTtype B paccmaTtpvBaeMoM ceyeHun. OnuHy
aHKepOBKWN OMpeaenstoT U3 YCnoBusi, MO KOTOPOMY ycunve, AeNCTBylollee B apMaType, AOMKHO ObiTb
BOCMNPUWHSATO CUNamMu cuenneHns apmaTtypbl ¢ 6€TOHOM, AENCTBYIOLLMMU MO ASIMHE aHKEPOBKW, U Cunamm
CONPOTMBMEHUS aHKEPYIOLNX YCTPOWCTB B 3aBUCUMOCTY OT AnameTpa u npodunsd apMaTypbl, NPOYHOCTH
feToHa Ha pacTsKeHue, TOMLWMHbI 3alMTHOrO crod GeToHa, BuAa aHKepylLlMX YCTPOWCTB (3arvb
CTEpPXHS, MpMBapKa NonepeYHbIX CTEPXKHEN), NONepPeYHOro apMmnpoBaH1s B 30HE aHKEPOBKM, Xxapakrepa
ycunusa B apmaTtype (Cxumalollee nnm pactarMBarolee) U HanpshkeHHOro cocTosiHusa 6eToHa Ha AnvHe
aHKEPOBKW.

7.3.10. AHKepOBKY MorepeyvHor apmaTtypbl criegyeT OCYLEeCTBMSATbL NyTeM ee 3armba M oxeaTa
NPOAOSIbHON apmaTtypbl UNW NpuBapkon K npofonibHon apmatype. lpu aToM AnameTp NPOAOSIbHON
apMaTypbl 4OMmKeH ObITb HE MeHee NOMoBMHbI AnameTpa NonepeyHon apmaTypsbl.

7.3.11. CoegnHeHne apmaTypbl BHaxnecTKy (6e3 cBapku) OOMKHO ObiTb OCYLLECTBNEHO Ha ANUHY,
obecneumnBaroLLylo nepegady pacyeTHbIX YCWUIMIA OT OAHOrO CTbIKYEMOro CTEPXHSA K Apyromy. OnuHy
HaxnecTkn onpegensioT no 6a3oBov AfNvMHE aHKepPOBKW C AOMOSMHWUTENbHbIM YY4ETOM OTHOCUTESbHOrO
KOnM4ecTBa CTbIKyeMbIX B OQHOM MeCTe CTEepXXHeW, MOonepeyHon apmaTtypbl B 30HE CTblka BHaxmecTky,
PaCCTOSHUS MEXAY CTbIKYEMbIMU CTEPXHAMWN N MEXAY CTbIKOBbIMU COEONHEHUAMMN.

7.3.12. CeapHble coedVHEeHWss apMmaTtypbl CcrnegyeT BbIMOMHATL MO COOTBETCTBYIOLUM
HopmaTuBHbIM gokymeHTam (FTOCT 14098, TOCT 10922).

7.4. 3awmTa KOHCTPYKUMIA OT HeBnaronpmMaTHOro BIIMAHWS BO34EWCTBUIA cpeabl

7.4.1. B Tex cny4yasx, korga Tpebyemasi JONTOBEYHOCTb KOHCTPYKLMIN, paboTalowmx B yCNoOBMAX
HebnaronpuaTHOro BO3AEWNCTBMA cpefbl (arpeccuBHble BO3OEWCTBMSA), HE MOXeT ObiTb obecneyeHa
KOPPO3MOHHOW CTOMKOCTbIO CaMOW KOHCTPYKUWMW, AoSbkHa ObiTb NpeaycMOTpeHa [AOMnofHWUTenbHas
3almMTa MNOBEPXHOCTENW KOHCTPYKUMMW, BbINOMHAeMas no ykasaHmam CHull 2.03.11 (obpaboTka
NMOBEPXHOCTHOrO Crnos 6GeToHa CTOMKMMW K arpeccMBHbIM BO3AENCTBUSAM MaTepuanamu, HaHeceHve Ha
NMOBEPXHOCTN KOHCTPYKLIMM CTOMKUX K arpeCCUBHBLIM BO3AENCTBUSAM NOKPLITUA U T.1N.).

8. TPEBOBAHUA K M3rOTOBNEHUIO, BO3BEAEHUIO N SKCIITYATALUN
BETOHHbLIX U XXENE3OBETOHHbLIX KOHCTPYKLINW

8.1. beToH

8.1.1. NMopbop coctaBa 6ETOHHON CMECU NPOU3BOLAT C LIENbIO MOMYYEHUA B KOHCTPYKUUAX DETOHa,
OTBEYaloLLEero TEXHUYECKMM NoKa3aTensam, yCTaHOBMNEHHbIM B pasferne 5 n npuHATLIM B MPOEKTE.

3a ocHoBy npu nogbope coctaBa 6eToHa cnegyeT NPUHMMAaTbL onpeaensoWwuin 4ns AaHHOro B1aa
©eToHa M Ha3HayYeHWs KOHCTPYKUMM nokasaTenb 6eToHa. [Npn 3ToM JormkHbI BbITh 0OecneveHbl U gpyrve
YCTaHOBIEHHbIE MPOEKTOM MoKa3aTenu kadectsa 0eToHa.

MpoekTupoBaHme n nogbop coctaBa OETOHHOW cMecu No Tpebyemol NpodHOCTM BGeToHa cnenyet
npon3BoaUTb, PYKOBOACTBYSICb COOTBETCTBYHOLUMMUN HOPMATUBHbIMU JokyMeHTamu (TOCT 27006, TOCT
26633 n gp.).

Mpn nogbope coctaBa GeTOHHOW cmecu OOMKHbI ObITb obBecneveHbl Tpebyemble MnokasaTenu
kayecTBa (ygoboyknagblBaeMoCTb, COXPAHSIEMOCTb, HepaccnamBaeMOCTb, BO34yXxOocoAdepXkaHue U
Apyrve nokasarenmu).

CeoiicTBa nogobpaHHO OETOHHOM CMeCKU [OJMPKHblI COOTBETCTBOBATbL TEXHOSOMMM MPOM3BOACTBA
OeTOoHHbIX paboT, BKITHOYAIOLLIEN CPOKM U YCITOBUSA TBEpPAEHMSA GeToHa, Cnocobbl, peXxXnmbl NPUroTOBINEHNS
N TpaHCMOPTUPOBaHUSA GETOHHOW CMecu U Apyrme 0coBGeHHOCTM TexHonormyeckoro npouecca (FTOCT
7473, TOCT 10181).

Mop6op coctaBa GETOHHOW CMecK criegyeT NPOU3BOANUTbL HA OCHOBE XapakKTEPUCTUMK MaTepuarnos,
UCMNomb3yeMbiX ANA €e NPUroTOBIEHUS, BKIIOYAIOLWMX BSDKYLLME, 3anonHUTENU, Boay M 3deKTMBHbIE
nobasku (moandukatopel) (FTOCT 30515, TOCT 23732, TOCT 8267, TOCT 8736, TOCT 24211).



Mpn nopbope coctaBa 6eTOHHOM cMecu crneayeT MNPUMEHsTb maTepuanbl € Y4eTOM KX
SKOMOMMYECKOWN YNCTOThI (OrpaHMYeHre MO CoAEPXaHUo PaaMOHYKNNAOB, PagoHa, TOKCUYHOCTM U T.M.).

PacyeT OCHOBHbIX NapameTpoB cocTaBa 6ETOHHOW CMeCH MPOU3BOAAT C NMOMOLLbIO 3aBUCMMOCTEN,
YCTaHOBIEHHbIX 3KCNepUMEHTanNbLHO.

Mogobop coctaBa ubpobeToHa cnegyeT MPOU3BOAMTL COMNACHO MPUMBEAEHHBIM  Bbille
TpeboBaHVAM C y4eTOM BMAA 1 CBOMCTB apMupyoLwnx dnbp.

8.1.2. Mpu npurotoBneHnn 6eTOHHOW CMecu OormkHa ObiTb obecneveHa Heobxoanmasi TOYHOCTb
OO3VPOBKM BXOOALWMX B BETOHHYI0 CMeCb MatepuarnoB M nocnefoBaTenbHOCTb MX 3arpyxenus (CHull
3.03.01).

MepemelunBaHve GETOHHOW CMecu cnefyeT BbINOMHATH Tak, YTOObl obecneunTb paBHOMEpPHOEe
pacnpegeneHve KOMMOHEHTOB NO BceMy obbemy cmecu. [1poaormKMTEnbHOCTL NepeMeLlunBaHns
NPVHUMAOT B COOTBETCTBUMM C WMHCTPYKUMSAMU NPEanpuUATUN - U3roToBuTenen 6eTOHOCMEeCUTENbHbIX
YCTaHOBOK (3aBOAOB) MMM YCTAHABMUBAIOT OMbITHBIM NyTEM.

8.1.3. TpaHcnopTupoBaHne GETOHHON CMecu creayeT OCyLWeCcTBNATbL crnocobamu n cpeactesamu,
obecneunBaLLMMy COXPAaHHOCTb €e CBOWCTB U MCKIOYALWMMKN ee paccrioeHmne, a Takke 3arpssHeHve
MOCTOPOHHUMW MaTepuanamu. [lonyckaeTcs BOCCTaHOBIEHME OTAernbHbIX MoKa3aTenen kavecTsa
OeToHHOM cMecu Ha MecTe YKnadku 3a CYeT BBeAeHWS XMMMYecKkux A06aBOK unm MCnofib30BaHUS
TEXHONOrMYeCKNX NpremMoB Npu ycnosun obecneyeHns Bcex Apyrux Tpebyembix nokasaTenen kavecTsa.

8.1.4. Yxnagky n ynnotHeHne 6eToHa crnefyeT BbINOMHATL Takum 06pasoM, 4YTobbl MOXHO Obino
rapaHTMpoBaTb B KOHCTPYKUMAX AOCTATOMHYH OAHOPOAHOCTb WM NIOTHOCTbL 6eToHa, OoTBeyvarLwmnx
TpeboBaHVAM, NPeayCMOTPEHHbIM Af1S paccMaTpmMBaeMon cTpomTensHon koHCTpykuun (CHull 3.03.01).

MpumeHsieMble cnocobbl U pexnmMbl PopMOBaHUSA AOMKHbI 06ecneynBaTb 3a4aHHYIO MAOTHOCTb U
OLHOPOOHOCTb M YCTaHaBNMMBAKTCS C Y4eTOM MokasaTenen kKadectBa OETOHHOW cCmecu, Buaa
KOHCTPYKUMMN 1 N3OENNSA N KOHKPETHBIX NHXEHEPHO-TFe0NorMyecknx 1 NpomM3BoACTBEHHbIX YCIOBUN.

Mopsgok GeToHWMpoOBaHMA crnegyeT ycTaHaBnMBaTb, NpedycMaTpvBasi pacrnofioXeHue LIBOB
6EeTOHNPOBaHMSA C Y4ETOM TEXHONOrMN BO3BEAEHUS] COOPYXEHUS N ero KOHCTPYKTMBHbIX OCOBEHHOCTEN.
Mpn atom gomkHa GbiTe obecneveHa HeobxoaMMasa MPOYHOCTb KOHTaKTa noBepxHocTen 6eToHa B LUBE
6eToHNpOBaHMWS, a Takke NPOYHOCTb KOHCTPYKLMM C Y4ETOM Hanmyms LWBOB GETOHNPOBAHMS.

Mpn yknagke OGETOHHOM CMECH MPWU MOHWKEHHbIX MOMOXWUTENbHLIX W OTpUUaTenbHbIX WK
MOBbLIWEHHbIX  MOMOXUTENbHBIX  TemnepaTtypax [AOMKHbl  OblTb  MPeayCMOTpPEeHbl  cneumanbHble
mMeponpusaTtus, obecneunsatowme Tpedbyemoe kayecTBo 6eToHa.

8.1.5. TeBepoeHvne 6eToHa crnegyeT ob6ecneuynBaTb 6e3 MPUMEHEHUA UNU C MPUMEHEHMEM
YCKOPSOLWNX TEXHOMOrMYECKNMX BO3AENCTBMM (C  MOMOLLLIO TENMoBAaXXHOCTHOW 06paboTkm npwu
HOpPMarnbHOM WK NOBbLILIEHHOM OaBAEeHUN).

B ©OetoHe B npouecce TBepdeHus crnegyeT MOAAepXKMBaTb pacyeTHbI TemnepaTypHO-
BMaXHOCTHbIN pexuM. [Mpu HeobxoaumocTn ONs COo3daHust YCroBui, obecrneuymBalowmnx HapacTaHue
NMPOYHOCTM BOeToHa W CHWXEeHWe ycadouHbIX ABMEHWN, crnedyeT MPUMEHATb cneuvasnbHble 3aluTHble
mMeponpuaTus. B TexHomnormdeckoM npouecce TensioBor obpaboTkv M3genuin OOMKHbI ObiTb MPUHATHI
Mepbl MO CHWXEHWIO TeMnepaTypHblX MepenagoB W B3auMMHbIX MepeMeLleHWn Mexgy onanyboyHon
dopmon n 6eToHOM.

B MaccMBHbIX MOHOMWUTHbIX KOHCTPYKUMAX crnegyeT npeaycMaTpvMBaTb MEpOMNpUATUS Mo
YMEHbLUEHUIO BRWSHWUA TEMNepaTypHO-BNaXHOCTHbIX MOMEW HanpsKeHUN, CBA3aHHbIX C 3K30TepMuen
npu TBEpAeHNM 6eToHa, Ha paboTy KOHCTPYKLNNA.

8.2. ApmaTypa

8.2.1. Apmartypa, ucnonb3dyemas AN apMUPOBaHUSA KOHCTPYKUMW, OOIMKHa COOTBETCTBOBaTb
npoekTty u TpeboBaHMAM COOTBETCTBYIOLMX CTaHA4ApTOB. ApmaTypa [OIbkHa VMMETb MapKMpOBKY U
COOTBETCTBYIOLLME CepTudmKaThl, YAOCTOBEPSIOLLME ee Ka4eCTBo.

YcnoBusi xpaHeHusi apmaTtypbl U ee NepeBO3KU AOMKHbI UCKMIOYaTb MeXaHU4Yeckue NoBpexaeHus
unu nnactnyeckue gedopmaumm, yxygwawllee cuenneHne ¢ GeTOHOM 3arpsis3HeHVe, KOPPO3UOHHbIE
nopaxeHusi.

8.2.2. YcTaHOBKY Bsi3aHOW apmaTtypbl B onanybouyHble ¢opmbl crnegyeT NpousBoAUTb B
COOTBETCTBMU C nNpoekToMm. lNpu aToM JormkHa ObiTb NpegycMOTpeHa HagexHas durKcaums MonoXeHus
apmaTypHbIX CTEpPXHEW C MOMOLLbI CreumanbHbIX MeponpuaTuii, obecneunBaioLwas HEBO3MOXHOCTb
CMeLLeHns apMaTypbl B MpOLECCe ee yCTaHOBKU N BETOHMPOBaHUSA KOHCTPYKLWN.

OTKMNOHEHNs1 OT MPOEKTHOrO MOJIOXKEHMS apmaTtypbl MPU ee YCTaHOBKE He OOJSIKHbl MpeBbiwaTtb
OOMYCTUMbIX 3HA4YeHUN, yctaHoBneHHbix CHull 3.03.01.

8.2.3. CeapHble apmaTypHble u3genus (CeTku, Kapkacbl) crieqyet WM3rotaBnuBaTb C MOMOLLbBHO
KOHTaKTHO-TOYEYHOW CBapkym WM WHbIMKM crnocobamu, obecneumBalowmmm Tpebyemyrd NPOYHOCTb
CBapHOr0 COEAMHEHUSs W He [OMYCKaloWMMM CHWKEHWS MPOYHOCTM COEAUHSEMbIX apMaTypHbIX
anemeHToB (TOCT 14098, TOCT 10922).

YCTaHOBKY CBapHbIX apmaTypHbiX u3genun B onanyboyHble copmbl cnegyeT Npov3BOAUTb B
COOTBETCTBMU C nNpoekToMm. lNpu aToM gormkHa ObiTb NpegycMOTpeHa HagexHas durKcaums MonoXeHus



apmaTypHbIX W3Oenun C MOMOLLbLIO CheuuanbHbIX MeponpuaTui, obecnedmBarowmnx HEBO3MOXHOCTb
CMeLLEeHVs apMaTypHbIX U3OENuUii B MpoLecce YCTaHOBKM U 6ETOHUPOBaHWS.

OTKMNOHEHNs1 OT MPOEKTHOro MONOXKEHUS apMaTypHbIX M3OENUA NPU UX YCTaHOBKE HE OOJIKHbI
npeBbIWAaTb AOMNYCTUMbIX 3HA4YeHWI, ycTaHoBMneHHbIXx CHul 3.03.01.

8.2.4. 3arnb apmaTypHbIX CTEPXKHEW crnedyeT OCYLWECTBNASATb C MOMOLLBIO CneunanbHbIX ONpaBok,
obecneynBaLLMX HEOOX0ANMbIE 3HAYEHUS paguyca KpMBU3HBI.

8.2.5. CBapHble CTblkM apmaTtypbl BbIMOMHST C MOMOLLBI KOHTAKTHOW, OYrOBOW WM BaHHOW
cBapkn. lNpumeHsaembii cnocob cBapku AomkeH obecneynmBaTb HEOOXOAMMYKO MPOYHOCTb CBapPHOMO
CoeMHEHMs, a Takke MPOYHOCTb M AedOPMATUBHOCTE MNPUMBLIKAIOLIMX K CBapHOMY COEAUHEHMUIO
Yy4aCTKOB apMaTypHbIX CTEPXXHEMN.

8.2.6. MexaHnyeckne coeguHeHns (CTblkKM) apmaTypbl CrnegyeT BbINOMHATL C  MOMOLLbIO
onpeccoBaHHbIX U pe3bboBbiX MydPT. [POYHOCTE MEXAHUYECKOro COeAMHEHMUsT PacTsAHYTOM apmatypbl
AOMKHa ObITb TAKOM Xe, YTO U CTbIKyEMbIX CTEPXKHEN.

8.2.7. MNpw HaTsKeHUn apmaTypbl Ha ynopbl Uy 3aTBepaeBLniA 6ETOH JOMKHbBI ObiTb 06ecneyeHsbl
YCTaHOBIMEHHbIE B NPOEKTE KOHTPONMPYEMbIE 3HAYEHUS MpenBapuUTENIbHOrO HanpsbkeHWs B npegenax
JONyCKaeMblX  3HAYEHWW  OTKIIOHEHWW,  YCTAHOBMIEHHbIX HOPMaTUBHbIMW  OOKYMEHTaMu  WUnu
cneynanbHbIMU TpeboBaHMAMMN.

Mpn oTnycke HaTskeHUss  apmatypbl  cnegyetT  obecneuvBaTb  MMaBHy — nepegadvy
npeaBapuTENbHOrO HanpskKeHus Ha 6eToH.

8.3. Onanyb6ka

8.3.1. Onany6bka (onanyboyHbie POpMbl) OOSMKHA BbLIMNOMHATL CAeAylLmne OCHOBHble OYHKLMK:
npuaaTb 6€TOHY NPOEKTHY POPMYy KOHCTPYKUMM, obecneunTb Tpebyembin BUA BHELUHEN MOBEPXHOCTU
fbeToHa, nopgepXvBaTb KOHCTPYKLMIO, MOKa OHa He HabepeT pacnanyboyHylo NPOYHOCTb W, Mpu
HeOOXOAMMOCTU, CIYKUTb YNOPOM NPW HAaTSXXEHUN apMaTypbl.

Mpn M3roTOBNEHWM KOHCTPYKLWUA NPUMEHSIIOT MHBEHTAPHYKD W ChNeuuManbHylo, NepecTaBHYl WU
nepengwxHyto onanybky (FTOCT 23478, TOCT 25781).

OnanybKy 1 ee KpenneHus criegyeT NPOEKTUPOBaTb M U3roTaBnMBaTb TakuM 0Opa3om, 4YTOObI OHU
MOFIN BOCTNPUHATL Harpy3ku, BO3HUKaLLME B NpoLlecce NpoM3BOACTBa paboT, MO3BOMANN KOHCTPYKLMSM
cBobogHo fedopmMumpoBaTbes M obecneunBanu cobnogeHme JOMYCKOB B Npeaenax, YCTaHOBMNEHHbIX Ans
OAHHOW KOHCTPYKLIUM NN COOPY>KEHUS.

Onanybka u KpenneHusa AOoMmKHbl COOTBETCTBOBATb MPUHSATLIM CnocobamM yKnagku U ynnoTHEHMS
BeToHHOW cmecH, yCrnoBuaM nNpegHanpsiXkeHus, TBepaeHns 6eToHa u Tennoson ob6paboTkm.

CobemHylo onanybky crnegyeT MNpOeKTUpoBaTb M MU3roTaBnNMBaTb TakMm obpasom, 4Tobbl Gbina
obecnedeHa pacnanybka KOHCTpyKUun 6e3 noBpexaeHnsa 6eToHa.

Pacnanybky KOHCTpyKUuMA criegyeT npou3BoguTb nocre Habopa ©6eToHoM pacnanybo4vHon
NPOYHOCTMU.

HecbemHyto onanybky cnefyet NPOEKTUPOBATb KaK COCTaBHYH YaCcTb KOHCTPYKLMW.

8.4. BeTOHHbIE 1 Xene306eTOHHbIE KOHCTPYKLUK

8.4.1. WNarotoBneHne OETOHHbIX M Xene3obeTOHHbIX KOHCTPYKUMI BKMOYaeT onanyboyHble,
apmaTtypHble U 6eToHHble paboTbl, NPOBOAMMbIE B COOTBETCTBUM C yKa3aHuaMM nogpasgenos 8.1, 8.2 u
8.3.

[OTOBblE KOHCTPYKLMM AOMMKHbI OTBeYaTb TpeboBaHMAM NpoekTa M HOPMAaTMBHbIX LOKYMEHTOB
(TOCT 13015.0, TOCT 4.250). OTKMOHEHMS1 TEOMETPUYECKUX pPa3MepoB OOMMKHbI YKNaablBaTbCA B
npegenax gONYCKOB, YCTAHOBIEHHbIX ANsl AaHHON KOHCTPYKLNN.

8.4.2. B BGETOHHbIX U Xene306eTOHHbIX KOHCTPYKUMSX K Hayany ux akcnnyataumm daktnyeckas
NPOYHOCTbL BeToHa AomKkHa BbiTb HE Hbke TpebyeMon NPoOYHOCTN BEeTOHa, yCTaHOBINEHHOW B NPOEKTE.

B cOOpHbIX OETOHHbIX U Xene3ob0eTOHHbIX KOHCTPYKUMAX OOoJbkHa ObiTb  obecnedeHa
YCTaHOBIEHHAs NPOEKTOM OTMYyCKHasi MPOYHOCTb BeTOoHa (NPOYHOCTL GETOHA NPY OTNPaBKEe KOHCTPYKLMM
notpebutentio), a Ana npegHanpshKeHHbIX KOHCTPYKUUA - YCTAHOBIEHHas MPOEKTOM nepefaToyHas
NPOYHOCTb (MPOYHOCTL OETOHA NPY OTMYCKE HATSPKEHWUST apMaTypbl).

B MOHONMUTHBIX KOHCTPYKUMSIX OOMkHa ObiTb obecneveHa pacnanybodHasi NpoyHoCcTb GeToHa B
YyCTaHOBMEHHOM NMPOEKTOM BO3pacTe (Mpu CHATUM HecyLlen onanyoku).

8.4.3. loabeM KOHCTPYKUMIA crefyeT OCYLECTBMATb C MOMOLbIO CheunanbHbIX YCTPOWUCTB
(MOHTaXHbIX NeTenb U ApYrnx NpucnocobrenHnin), NnpeayCMOTPEHHbIX NPOEKTOM. [1pn 3TOM JOIMKHbI ObITh
obecneyeHbl yCnoBusa nNogbema, UCKMYawLwue paspylleHme, noTep yCTONYMBOCTH, OMPOKMAbIBaHME,
packayMBaHue 1 BpaLLeHNE KOHCTPYKLUN.

8.4.4. YcnoBusi TpaHCMOPTUPOBKK, CKNaAUPOBAHUSA N XpaHEHWS KOHCTPYKLMIA [AOMKHbI OTBeYaTb
yKasaHusM, NpuBeAeHHbIM B npoekTe. [pu 3ToM gormkHa ObiTb o6ecneyeHa COXPaHHOCTb KOHCTPYKLINW,
noBepxHocTen 6eToHa, BbIMYCKOB apMaTypbl U MOHTa)HbIX NETENb OT NOBPEXAEHUNA.

8.4.5. Bo3BegeHve 34aHUM M COOPYXEHUN M3 COOPHLIX SMEMEHTOB credyeT NpOvM3BOAWTL B
COOTBETCTBMM C MPOEKTOM Mpou3BoacTBa paboT, B KOTOPOM [OOSMKHbI ObiTb  NpPegyCMOTPEHbI
nocnefoBaTenbHOCTb YCTAaHOBKU KOHCTPYKLUA U MeponpuaTusi, obecnevmsatoine Tpedyemyo TOHHOCTb
YCTaHOBKW, MPOCTPAHCTBEHHYIO HEU3MEHAEMOCTb KOHCTPYKLUIA B NpoLiecce UX YKPYnHUTENbHOW COOpKM 1



YCTaHOBKN B MPOEKTHOE MOMOXEHNe, YCTOMYMBOCTb KOHCTPYKUMIA U YacTen 34aHuUs UM COOPYXEHUs B
npouecce Bo3BeAeHUs, 6esonacHble ycnosus Tpyaa.

lMpn BO3BEAEHUWM 34aHUM WU COOPYXEHUWN U3 MOHOMMTHOro GeToHa crnegyeT npegycmatpyBathb
nocnegoBaTenbHOCTb ~ OETOHMPOBAHMSA  KOHCTPYKUWMW, CHATUS W MepecTaHoBKM  onanybku,
obecneynBaroLLme MPOYHOCTb, TPELLUMHOCTOMKOCTb W KECTKOCTb KOHCTPYKUWIA B MPOLLECCE BO3BELEHWS.
Kpome aToro, cnegyeT npegycMaTtpuBaTb MeponpusTus (KOHCTPYKTMBHbIE M TEXHOMOTMYEcKue, a npu
HeoBX0AMMOCTU - BbINOMIHEHME pacyeTa), orpaHuymnBaoLmMe obpasoBaHve U pasBUTME TEXHONOMMYECKUX
TPEeLLUMH.

OTKMNOHEHNST KOHCTPYKUMN OT MPOEKTHOTO MOMOXEHUS He AOIDKHbI NpeBblwaTb AO0MYyCTUMbIX
3HAYeHWIN, YCTAHOBMEHHbIX AN COOTBETCTBYIOLUMX KOHCTPYKUMW (KONOHH, 6anok, nnuT) 3aHun u
coopyxenun (CHull 3.03.01).

8.4.6. KoHcTpykumn cnepyeTt copepxaTb Takum obpasom, 4TOObl OHM BbIMOMHANM CBOE
HasHayeHune, NpPedyCMOTPEHHOE B MPOEKTEe, 3a BECb YCTAHOBIEHHbLIN CPOK CNyXObl 34aHUs unu
coopyxeHusi. Heobxogmmo cobniogatb pexum  akcnnyataumm  OEeTOHHbIX U XKene300eTOHHbIX
KOHCTPYKUMA  34aHWA U COOPYXEHWUW, WUCKIIOYaLWNA  CHWKEHNE WX Hecyllen CrnocoOHOCTH,
3KCnIyaTauMOHHOW NPUrOOHOCTU WM OONTOBEYHOCTW BCMEACTBME IPyObIX HapyeHWA HOPMUPYEMbIX
YCINOBMIN 3KcnnyaTaumm (neperpyska KOHCTPYKUMK, HecobnogeHne CpoKOB MNPOBEAEHUS] MIIaHOBO-
npegynpeanTenbHbIX PEMOHTOB, MOBbILIEHVWE arpeccMBHOCTM cpedbl M T.n.). Ecnm B npouecce
akcnnyaTaumm obHapyxeHbl MOBPEXAEHUS KOHCTPYKLWMW, KOTOpble MOryT BbI3BaTb CHWXEHUE ee
fesonacHoCTM W MpenaATcTBOBaTb €€ HOpPMarnbHOMY (YHKLMOHUPOBaHUIO, criegyeT BbIMOMHUTb
MeponpuaTUs, NpeaycMoTpeHHbIe B pasgene 9.

8.5. KoHTponb kavecTBa

8.5.1. KoHTpomnb kayecTBa KOHCTPYKUWA [OMKEH YyCTaHaBnvMBaTb COOTBETCTBME TEXHUYECKMX
nokasarernen KOHCTPYKLMIA (reOMeTpUYeckux pa3aMmepoB, MPOYHOCTHLIX Noka3aTternen 6eToHa n apmaTypsl,
NPOYHOCTU, TPELWMHOCTONKOCTM U AepOpMaTUBHOCTU KOHCTPYKLMK) NPU NX U3rOTOBIEHNN, BO3BEAEHWM U
aKkchnnyataumm, a TaKKe napaMeTpoB TEXHOSMOMMYECKMX PeXuMoB MNPOU3BOACTBA MoKasaTensm,
yKa3aHHbIM B MPOEKTe, HOPMAaTMBHBIX JOKYMEHTax U B TexHorornyeckom gokymeHtaumm (CHull 12-01,
FOCT 4.250).

Crnocobbl  KOHTpoONs KayecTBa (nNpaBuna KOHTPONHA, MeToAdbl WUCMbITAHWIN) perfaMmeHTUpPYTCA
COOTBETCTBYIOLUMMWN CTaHAapTaMu u TexHmdeckummn ycrnosuamm (CHulM 3.03.01, TOCT 13015.1, TOCT
8829, TOCT 17625, TOCT 22904, TOCT 23858).

8.5.2. [na obecnevyeHns TpeboBaHMN, npeabsaBNAeMblX K OETOHHbIM U Xene306eTOHHbIM
KOHCTPYKUMAM, criegyeT MpoM3BOAWUTb KOHTPOSb kavyecTBa MpOAyKUUW, BKMYawwuin B cebs BXogHON,
onepaumoHHbIN, MPUEMOYHbLIA N 3KCNNyaTaLUOHHBLIN KOHTPOSb.

8.5.3. KoHTponb npoyHocTM 6GeToHa crnegyeT MNpOM3BOAMTb, Kak NpaBurio, MO pesynbratam
UCMbITaHWA CcreunanbHO M3rOTOBMEHHBIX UMM OTOOpPaHHbIX M3 KOHCTPYKUMM KOHTPOSbHbIX OOpasLoB
(TOCT 10180, NOCT 28570).

[Nsi MOHOMUTHBIX KOHCTPYKUUA, KpOME TOro, KOHTPOSb MpoYHOCTM BeToHa criegyeT Npovn3BoanTb
no pesynbTataM MCNbITAHUA KOHTPOSbHbIX 00pa3sLoB, M3roTaBNMBaeMbIX HA MecTe yKnaaku O6eTOHHON
CMEeCU U XpaHsWUXCs B YCINOBUSX, WOEHTUYHbIX TBepAeHuio 6eToHa B KOHCTPYKUWUW, UMK
Hepaspywatowmmm metogamu (FOCT 18105, TOCT 22690, TOCT 17624).

KoHTponb MpoYHOCTU crnegyeT Npou3BOAWUTb CTaTUCTUYECKUM MEeTOAOM C ydeToM (haKTuyeckown
HEOQHOPOAHOCTU MPOYHOCTU BeToHa, XapakTepudyemon BenuuuHon KoadpduumeHTa Bapmauumun
NPOYHOCTM BeToHa Ha NpeanpuaTuM - Npom3BoamnTene 6eToHa UM Ha CTPOUTENBLHON Nowanke, a TaKkke
npv HepaspyLUaLWmx MeTogax KOHTPOns NPOYHOCTN BEeTOHa B KOHCTPYKLMAX.

HdonyckaeTcss MNMpUMMEHHATb HecTaTUCTMYEeCKMe MeToAbl KOHTPONS Mo pesynbTaTaMm  MCNbITaHWun
KOHTPOSbHbIX 00OpasuUoB Mpy OrpaHMYEHHOM OBbemMe KOHTPOMNMPYEMbIX KOHCTPYKUWA, Ha HayanbHOM
aTane WX KOHTPOMs, MNpu LOMOSHMTENBHOM BbIOOPOYHOM KOHTPONEe Ha nnowagke BO3BEAEHUS
MOHOJIMTHBIX KOHCTPYKUMA, a Takke Mpu KOHTpone Hepaspywatowumm metogamu. Mpm aToMm knacc
OeToHa ycTaHaBnUBalOT C y4ETOM yKasaHui 9.3.4.

8.5.4. KoHTpOnb MOPO3OCTOWKOCTW, BOOOHENPOHMLAEMOCTM U MIOTHOCTM ©OeToHa cnegyet
npou3BoauTb, pykoBoAcTByscb TpeboBaHuamn FTOCT 10060.0, TOCT 12730.5, TOCT 12730.1, TOCT
12730.0, FOCT 27005.

8.5.5. KoHTponb nokasatenen kadecrBa apmaTypbl (BXOOHOW KOHTPOSb) CrieayeT Npou3BOLAWTL B
cooTBeTCTBMM C TpeboBaHNAMM CTaHAAPTOB HA apMaTypy M HOPM OPOPMIIEHMS aKTOB OLEHKM KavecTBa
Xene3obeTOoHHbIX U3aenun.

KoHTponb kavecTBa cBapo4HbIx paboT npousBogsaTt cornacHo CHwull 3.03.01, TOCT 10922, TOCT
23858.

8.5.6. OueHKy NpuUrogHOCTU KOHCTPYKLMI MO NPOYHOCTU, TPELLUMHOCTOMKOCTU N AedopMaTUBHOCTH
(3kcnnyaTaumMoHHOW MPUroAHOCTK) crnedyeT Npou3BoAauTb No ykasaHuam TOCT 8829 nytem npobHoro
Harpy>XeHust KOHCTPYKLUM KOHTPOJSIBHOW HAarpy3kon nnm nytem BbIGOPOYHOIO UCMbITAHUS HArpy>XeHMem go
paspylleHnsi oTAenbHbIX COOPHBLIX WM3LAENUIA, B3STbIX M3 NapTUU OLHOTUMHBLIX KOHCTPYKUMA. OueHKy
NPUroOHOCTU KOHCTPYKLUM MOXHO Takke Mpon3BOAMTb HA OCHOBE pPes3ynbTaTOB KOHTPOMS KOMMnekca



€0VHWNYHbIX MokasaTenen (ans COOpPHbIX U MOHOMUTHBLIX KOHCTPYKLWUW), XapaKTepusylowmux MPOYHOCTb
©eToHa, TOMWUHY 3aLUNTHOTO CrOosl, FreOMEeTpUYEeCcKMe pasmMepbl CEYEHUN U KOHCTPYKUMIA, pacnornoXeHue
apmaTtypbl U MPOYHOCTb CBAapHbIX COEAMHEHWWA, AMaMeTp W MexaHU4eckue CBOMCTBA apmaTypbl,
OCHOBHbIE pa3Mepbl apMaTypHbIX U3AENWIA U BENUYMHY HATSXXEHUS apMaTypbl, Nony4yaembix B npouecce
BXOZHOrO, ONepaLMoHHOro 1 NPUEMOYHOIo KOHTPONS.

8.5.7. Tpuemky OGETOHHbIX W Xene3obeTOHHbIX KOHCTPYKUWIA Mnocre Wux BO3BeOAeHWUs crnegyet
OCYLLIECTBNATb NYTEM YCTAHOBMNEHNSI COOTBETCTBMUS BbIMOMHEHHOW KOHCTPYKUmu npoekty (CHulM 3.03.01).

9. TPEBOBAHUA K BOCCTAHOBJIEHNIO 1 YCUTTIEHNIO
YKENE3OBETOHHbLIX KOHCTPYKLI

9.1. Obwue nonoxeHus

BoccTaHoBneHne n ycuneHue xenes3obeTOHHbIX KOHCTPYKLMIA cregyeT MpovM3BOAUTL Ha OCHOBE
pesynbTatoB WX HaTypHoro obcrnefoBaHus, MOBEPOYHOrO pacyeTa, pacyeTa U KOHCTPYMpOBaHWA
ycunmaBaemblX KOHCTPYKLIWA.

9.2. HatypHble 0b6crneaoBaHUs KOHCTPYKLMIA

lMyTem HaTypHbIX OBCreAoBaHWA B 3aBUCMMOCTM OT 3adadv [OSKHbl ObiTb YCTaHOBMEHbI:
COCTOSIHME KOHCTPYKUWUW, TeOMeTpUYeckne pasmepbl KOHCTPYKUWUWA, apMUpOBaHWE  KOHCTPYKLWW,
NPOYHOCTL 6eToHa, BUA M Krnacc apMaTtypbl U ee COCTOsiHUE, NPOrnbbl KOHCTPYKLMIA, LUMPUHA PaCKPbITUS
TPEeLmrH, X ONUHA W pacrnonoXeHwe, pas3Mepbl U xapaktep AedEKTOB W MOBPEXOEHWN, Harpysku,
cTaTnyeckas cxema KOHCTPYKUMN.

9.3. [NoBepoyHble pacyeTbl KOHCTPYKUUIA

9.3.1. NoBepoyHbIE pacyeTbl CyLLECTBYOLWMX KOHCTPYKUMIA crieqyeT NPou3BOAUTb NPU U3MEHEHUN
AENCTBYIOLMX Ha HUX Harpysok, YCroBMI 3KCnnyaTaumm n 06beMHO-NNaHNPOBOYHbBIX PELUEeHNI, a Takke
npu oBHapyXeHUN cepbe3HbIX AedeKTOB N MOBPEXAEHNIA B KOHCTPYKLMAX.

Ha ocHoBe MOBEPOYHbLIX pacyeToB YCTaHaBNMBAKOT MPUroAHOCTb KOHCTPYKLWMIA K 3KChnyatauuw,
HeobX0AMMOCTb UX YCUMEHWUS UMW CHXKEHWSA JKCMyaTauuoHHON Harpysku Unun MOMHY HENpuUrogHoCTb
KOHCTPYKLNA.

9.3.2. ToBepoyHble pacuyeTbl HeOb6XO0OMMO MPOW3BOAMTL HAa OCHOBE MNPOEKTHbIX MaTrepuarnos,
AaHHbIX MO N3roTOBMEHWIO N BO3BEAESHMNIO KOHCTPYKLNIA, a Takke pe3ynbTaTtoB HaTypHbIX obcnegoBaHui.

PacuyeTHble cxembl Mpu npoBedeHWM MOBEPOYHbLIX pacyeToB criegyeT NPUHUMAaTb C y4eToM
YCT@HOBMEHHbIX  (DAKTUYECKMX  TeOMETPUYECKMX  pa3mMepoB,  (pakTMYecKoro  CoeavHeHus U
B3aUMOOEWNCTBUSA KOHCTPYKLUIA U 3NIEMEHTOB KOHCTPYKLWA, BbIABMEHHbBIX OTKMOHEHWI NPU MOHTaxXe.

9.3.3. lNoBepo4Hble pacyeTbl criegyeT NPOU3BOAUTL MO Hecyllen cnocobHocTu, aedopmaumsm u
TpelimHocTorKkoCcTh. [onyckaeTcsa He Mpou3BOoAUTb MOBEPOYHble pacyeTbl MO JKChnyaTauMOHHOW
NPUroaHOCTU, €CNU MepeMeLLeHNs U WNPUHA PacKpPbITUS TPELMH B CYLLECTBYIOLNX KOHCTPYKLMUSX Npu
MaKcUMarbHbIX AaKTUYECKUX Harpyskax He NpeBOCXOAAT AOMYCTUMbIX 3HAYEHUN, a YCUIMUSA B CEYEHUSIX
3MNEMEHTOB OT BO3MOXHbIX Harpy3ok He MpeBbIaloT 3HAYeHU YCUNMN OT PaKTUHECKN OENCTBYHOLLMX
Harpysox.

9.3.4. PacyeTHble 3HaYeHUs xapakTepmncTuk 6eToHa NPUHUMAOT B 3aBUCMMOCTHM OT Kracca 6eToHa,
yKasaHHOro B MpPOEeKTe, MINKN YCMOBHOro knacca 6eToHa, onpegensemMoro C NOMOLLbI0 MepeBOAHbIX
KoabhmumeHToB, obecnednBaoLLnX IKBMBANEHTHYIO MPOYHOCTb NO (hakTMYecKkon cpedHen MPOYHOCTU
B6eToHa, MoOMy4YyeHHOW NO MCMblITaHMAM 6GeToHa HepaspywawwuMim MeTodamMn AWM MO  UCTbITaHUAM
0TOBpaHHbIX M3 KOHCTPYKLMK 06pas3uoB.

9.3.5. Pac4yeTHble 3HayeHMs XapaKkTepuCTWK apmaTtypbl MPUHMMAOT B 3aBMCMMOCTM OT Kracca
apmaTtypbl, yKasaHHOro B MpOeKTe, UMW YCMNOBHOrO knacca apmatypbl, onpegensemMoro ¢ nOMOLLbLO
nepeBodHbIX KoadpmumeHToB, obecneumBaloMX 9SKBUBANEHTHYD MPOYHOCTb MO  haKTUYecKum
3HauYeHNsM cpedHen NPOYHOCTM apmaTypbl, NOyYEHHOW NO AaHHbIM WUCNbITaHMI 0bpasLoB apmaTtypbl,
0TO6paHHbIX U3 06cneayeMbIX KOHCTPYKLWA.

Mpn OTCYTCTBMM MPOEKTHbLIX AaHHbIX M HEBO3MOXHOCTM OTOOpa 06pa3uoB JonyckaeTcs Kracc
apmaTtypbl ycTaHaBnveaTtb Mo BUAY Npoduna apmaTypbl, @ pacyeTHble CONPOTUBEHWUS MPUHUMATL Ha
20% HWwKe COOTBETCTBYIOLUMX 3HAYEHUN [OEWCTBYIOWMX HOPMATMBHBLIX [OKYMEHTOB, OTBeYaoLwmnx
AaHHOMY Knaccy.

9.3.6. MNpu nNpoBedeHMN NOBEPOYHbBIX PACHETOB AOIMKHbI ObiTb YYTEHbl AedeKTbl 1 NOBPEXOEHNS
KOHCTPYKUMM, BbISIBMIEHHbIE B MpoLecce HaTypHbIX ob6cnegoBaHWiA: CHWXEHME MPOYHOCTU, MECTHbIe
noBpexaeHns unu paspylieHms 6eToHa; obpbiB apmMaTypbl, KOPPO3ns apmaTypbl, HApyLLEHNE aHKEPOBKM
W cuenneHnss apmatypbl ¢ OeTOHOM; onacHoe obpas3oBaHVMe WM pacKpbiTUE TPELUWH; KOHCTPYKTMBHbIE
OTKIMOHEHMS OT NPOEKTa B OTAENbHbIX 3NEMEHTaxX KOHCTPYKL MM U NX COEANHEHNSAX.

9.3.7. KoHcTpykummn, He ygosneTBopsiolme TpeboBaHUSIM MOBEPOYHbIX PacyeToB MO HecyLllew
CMNOCOBHOCTM M 3KCMyaTauMOHHOW MPUIOAHOCTM, NOAMEeXaT YCUNeHWo NMbo AN HUX AOkHa OblTh
CHWXEHa dKCcnnyaTauMoHHas Harpyska.

Ona  KOHCTPYKUMA, He YyOOoBNeTBOPALWMX TpeboBaHWAM  MOBEPOYHbIX  pacyeToB MO
SKCnnyaTauMOHHOW NPUrOAHOCTW, [ONYyCKaeTCs He npegycMmaTtpuBaTb YycouneHus nnbo  CHWKeHUs



Harpysku, ecnu daktuyeckue nporndbl MPEBbIWAT AOMNYCTUMbIE 3HAYEHWS, HO HEe MNPensATCTBYHOT
HOpMarnbHOW 3KChyaTauuu, a Takke ecnu akTMyeckoe packpbiTue TPeLuH MNpeBbilaeT AONyCTUMbIe
3HaYeHWs, HO He Co3aeT OMacHOCTU Pa3pyLUEHNS.

9.4. YcuneHue xene3obeTOHHbIX KOHCTPYKLMIA

9.4.1. YcuneHve xenes3obeTOHHbIX KOHCTPYKUMIA OCYLUECTBMSIOT C MOMOLIBI  CTalbHbIX
anemMeHToB, 6eTOHa 1 xene3obeToHa, apmaTypbl ¥ MONIMMEPHBIX MaTepuaros.

9.4.2. Mpwn ycuneHnn xene3obeTOoHHbIX KOHCTPYKUUA criegyeT YyYUTbiBaTb HECYLLYO CMOCOBHOCTL
KaK 9MeMeHTOB YCUIEeHUsl, TaKk U YCUNMBaAEeMOW KOHCTpPyKumu. [Ons aToro AomkHbl GbiTe obecneyeHbl
BKMOYEHNe B paboTy 3NeMEHTOB YCUNEHUA 1 COBMECTHasi ux paboTa ¢ ycunmBaemMon KOHCTpyKumen. Ans
CUMNBHO NOBPEXAEHHBIX KOHCTPYKLMIA HECYLLLYIO CNOCOBHOCTb YCUMMBAEMOWN KOHCTPYKLIMM HE YYUTLIBAIOT.

Mpn 3agenke TpewwuH C LWMPUHOW packpbiTua Gomnee gonyctumon M apyrux gedekrtoB 6eTtoHa
cnenyet obecneyntb PaBHOMPOYHOCTb YHACTKOB KOHCTPYKUMA, MOABEPrHYBLUMXCS BOCCTAHOBMEHWUIO, C
OCHOBHbIM BETOHOM.

9.4.3. PacuyeTHble 3Ha4YeHWs XapaKTepUCTUK MaTtepuarnosB yCUNEHUs NPUHMMAKOT NO AENCTBYOLLUM
HOPMaTUBHbIM JOKYMEHTaM.

PacyeTHble 3HayYeHns xapakTepMCTUK MaTepmnarnoB YCUITMBAEMOWN KOHCTPYKUMM NPUHMMAOT NCXoas
M3 MPOEKTHbIX AaHHbIX C y4eTOM pe3ynbTaToB 0OCnefoBaHWs COrMacHO MpaBunam, NPUHATBIM Mpu
NMOBEPOYHBIX pacyeTax.

9.4.4. PacyeT ycunuBaemon xenes3obeTOHHOW KOHCTPYKUMW credyeT npousBoAuTb MO obwum
npaevnaMm pacuyeTta Xenes3obeTOHHbIX KOHCTPYKUMA C YY4ETOM HanpsbkeHHO-4edOpMUPOBaHHOMO
COCTOSIHMS KOHCTPYKLMM, NOJTYYEHHOrO €10 40 YCUMNEHWS.

Mpunoxexne A
CnpaBo4Hoe

HOPMATWBHbLIE CCbIJIKA

CHwuIT 2.01.07-85*. Harpy3ku 1 BO3gencTBus

CHwuIT 2.02.01-83*. OcHoBaHUA 34aHU U COOPYXXEHUIN

CHwuIT 2.03.11-85. 3awwmTa cTpoMTeNbHbIX KOHCTPYKLMIM OT KOPPO3nmn

CHwuIT 2.05.03-84*. MocTbl 1 TpyObI

CHuIM 2.06.04-82*. Harpysku M BO3OEUCTBUS Ha rMOPOTEXHUYECKUE COOPYXKEHUS (BOMHOBLIE,
neaoBble U OT CyAOB)

CHwuIT 2.06.06-85. MNMnoTuHbI 6ETOHHBIE N Xene306eTOoHHbIE

CHwuIM 3.03.01-87. Hecywume n orpaxaatoLime KOHCTPYKLMK

CHulM 12-01-2004. OpraHusaumsi CTpouTenbLcTea

CHwuIT 21-01-97*. MoxapHasa 6e30NacHOCTb 34aHUA U COOPYXKEHUN

CHuIT 23-01-99*. CtpouTtensHas knuMaTonorus

CHwlM 23-02-2003. TennoBasa 3awimTa 3gaHun

CHwuIT 32-04-97. ToHHENM ene3Ho40POXHbIE U aBTOOOPOXHbIE

CHuwuIT 33-01-2003. N'mgpoTexHudeckune coopyxeHnst. OCHOBHbIE NONOXeHUS

CHuIT 1I-7-81*. CTpoMTenbCTBO B CEMCMUYECKNX panoHax

CHwuI 11-23-81*. CTanbHble KOHCTPYKLUUK

FOCT 4.212-80. CI1KI. CtpouTtenbctBo. beToHbl. HOMeHknaTypa nokasaTtenen

FOCT 4.250-79. CIKIM. CtpoutenbcTBO. BeTOHHLIE U Xene300eTOHHbIE U3AEeNUA U KOHCTPYKLINN.
HomeHknaTypa nokasatenen

FOCT 5781-82. Cranb ropsiyekaTaHass [ apMUPOBaHUS Kene3oOEeTOHHbIX KOHCTPYKLMNA.
TexHu4eckme ycrnosus

FOCT 6727-80. lNpoBonoka M3 HW3KOYrNepoauCTOW CTanu XOMNOAHOTAHyTasd Ans apMupoBaHus
Xene3o0eTOHHbIX KOHCTPYKUMIA. TeXHUYeCcKme ycroBusi

FOCT 7473-94. Cmecu 6eTOHHbIE. TeXHNYecKkne ycrnoBusi

FOCT 8267-93. LlebGeHb n rpaBuii U3 MNMNOTHBIX TOPHbLIX MOPOA ANs CTPOUTENbHbIX pPaboT.
TexHu4eckne ycnosus

FOCT 8736-93. lNecok ansa ctpomTenbHbIX paboT. TexHnYeckme ycroBums

FOCT 8829-94. Nzpgenus cTpouTerbHble Xene3obeToHHble 1 BETOHHbIE 3aBOACKOrO N3rOTOBIEHUS.
MeToabl ucnbiTaHWa HarpyxeHnem. NpaBuna oLeHKM NPOYHOCTU, KECTKOCTU U TPELLUHOCTOMKOCTH

FOCT 10060.0-95. beToHbl. MeToabl onpeaeneHns Mopo30CTOMKOCTU. OOLMe NonoXxeHnst

FOCT 10180-90. beTtoHbl. MeToabl onpeaeneHns MPOYHOCTU MO KOHTPOSbHBLIM 0bpa3sLam

FOCT 10181-2000. Cmecu 6eToHHble. MeToabl UcnbITaHWi



FOCT 10884-94. Ctanb apmaTtypHasi TEPMOMEXAHUYECKM YMPOYHEHHas ONs Kene300eTOHHbIX
KOHCTPYKUMA. TeXHUYecKne ycroBus

FOCT 10922-90. ApmaTypHble 1 3aknagHble N3genus cBapHble, CoeMHEHUS CBapHble apMaTypbl U
3aKnagHbIX U34enun xene3obeToHHbIX KOHCTPYKUMA. OBLImMe TeXHNYECKMEe YCrnoBUst

FOCT 12730.0-78. beToHbl. ObLme TpeboBaHMs K MeTo4aM OnpeaeneHns NNOTHOCTWN, MOPUCTOCTH
1 BOOOHENPOHMLIAEMOCTH

FOCT 12730.1-78. beToHbl. MeToabl onpeaeneHns nnoTHOCTK

FOCT 12730.5-84. beTtoHbl. MeToabl onpeaeneHnsa BOAOHENPOHULLAEMOCTH

FOCT 13015.0-83. KoHcTpykumn mn unsgenus 6eToHHble U kene3obeToHHble cbopHble. O6wime
TexHunyeckune TpeboBaHus

FOCT 13015.1-81. KoHCcTpyKuun n n3pgennst 6eToHHbIe 1 xxene3obeToHHble cbopHble. Npruemka

FOCT 14098-91. CoeguHeHunss cBapHble apmaTypbl U 3aknagHblX U3genun >xene3obeTOHHbIX
KOHCTPYKUMI. Tunbl, KOHCTPYKUMSA U pa3mepbl

FOCT 17624-87. beToHbI. YnbTpa3BykoBOM METOA onpeaerieHns NpoYHOCTH

FOCT 17625-83. KoHCTpyKUUMN 1 n3genus xeneso0eToHHble. PagnaunoHHbIi MeTog onpeaeneHms
TOJILLMHBI 3aLUUTHOTO crost 6eToHa, pa3mepoB 1 pacnosioXKeHns apmaTypbl

FOCT 18105-86. beToHbl. [MpaBuna KOHTPOMS NPOYHOCTH

FOCT 20910-90. beToHbI xapocTonkmne. TexHU4eckme ycnoBus

FOCT 22690-88. beTtoHbl. OnpegeneHne NPOYHOCTU MEXaHUYECKMMI MeTO4AaMUN HEpA3PYLLAKOLLErO
KOHTpOns

FOCT 22904-93. KoHcTpykuum xenes3obeToHHble. MarHuTHbIM MeToZ4 onpeneneHns TOMLUHbI
3aLUNTHOrO crnosi 6eToHa 1 pacnonoXeHus apmaTypbl

FOCT 23478-79. Onanybka pAns BO3BEOEHWS MOHOMUTHLIX OETOHHBIX W Xene300eTOHHbIX
KOHCTpyKUmi. Knaccudmkauus n obime texHudeckme TpeboBaHust

FOCT 23732-79. Boga onst 6eTOHOB 1 pacTBOPOB. TeXHN4YecKkue ycrioBus

FOCT 23858-79. CoeanmHeHusi cBapHble CTbIKOBblE W TaBpOBble apMaTypbl >Xene300eTOHHbIX
KOHCTPYKUMIA. YNbTpa3ByKOBblE METOAbLI KOHTPOMNSA KadecTBa. [1paBuna npuemkm

FOCT 24211-91. [Job6aeku ans 6etoHoB. O6LME TEXHUYECKNE TpeboBaHNUS

FOCT 25192-82. beToHbl. Knaccudpumkaums n oblume TexHmyeckne TpeboBaHms

FOCT 25214-82. BeTOH CMnMKaTHbIA NNOTHBIA. TexHUYeckne ycrnosms

FOCT 25246-82. BeTOHbI XMUYECKM CTONKME. TexHNYeckMe yCcrnoBus

FOCT 25485-89. beToHbl s4encTble. TexHUYeckme ycroBums

FOCT 25781-83. ®opmbl cTanbHble AN M3rOTOBMEHUS XKene3o0eTOHHbIX M3genuin. TexHuyeckne
ycrosusi

FOCT 25820-2000. BeToHbl nerkme. TexHnyeckne ycrnosusi

FOCT 26633-91. beToHbI TAXenble U Menko3epHUCTbIe. TexHU4eckue yCnoBus

FOCT 27005-86. beToHbl nerkue u sdenctole. MNpaBuna KOHTPONS cpegHen NIOTHOCTU

FOCT 27006-86. beToHbl. [MpaBuna nogbopa cocTaBoB

FOCT 27751-88. HagexHOCTb CTPOUTENbHbLIX KOHCTPYKLMIA U OCHOBaHWA. OCHOBHbIE MONOXEHUS
no pac4yeTty

FOCT 28570-90. BetoHbl. MeToabl onpeaeneHnss NpPoYHocTM no obpasuam, oTobpaHHbIM K3
KOHCTPYKLUI

FOCT 30515-97. LiemeHTbl. ObLme TexHu4eckune ycnosus

FOCT P 51263-99. MonuctmponbeToH. TexHnyeckme ycnosus

CTO ACHYM 7-93. MpokaT nepuvoamyeckoro npodunsa u3 apmatypHom crtanu. TexHuyeckue
YCIoBUSI.

Mpunoxexne b
CnpaBo4Hoe

TEPMWHbI N ONMPEQENEHNA

KoHCTPpYKLUMY OETOHHHE - KOHCTPYKLMM, BHIIOJIHEHHEE U3 OeToHa 0e3
apMaTypE MIM C apMaTypoi,
YyCTaHaBJIMBAEMOM IO KOHCTPYKTMUBHEM
coobpaxeHMsaIM M He YUMTEIBAaeMOM B pacuerTe,
pacueTHEe YyCUJIMS OT BCeX BO3IEMCTBUM B
OEeTOHHBEIX KOHCTPYKUMAX INOJDKHE OHTH
BOCIIPMHATEL O€TOHOM.
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KOHCTPYKLMM, BHIIOJIHEHHHE M3 OeTOHa C
pabouel M KOHCTPYKTMBHOM apMaTypoun
(apMupoBaHHEIE OETOHHEE KOHCTPYKLMM) ,
pacueTHBEe YyCUJIMA OT BCeX BO3IEMCTBUM B
XKeJle300eTOHHBIX KOHCTPYKUMAX OOJDKHEL OBITH
BOCIIPMHATEL O€TOHOM M paboduel apMaTypoOi.
xeJjle300eTOHHBe KOHCTPYKLUMUM, BKJIOYalMMe
OTJIMYHEIE OT apMaTypPHOM CTajM CTaJlbHEE
BJIEMEHTH, paboTapmye COBMECTHO C
XeJle300eTOHHEIMM BJIEMEHTaMU.
xeJjle300eTOHHBe KOHCTPYKLUMUM, BKJIIOYalMMe
IOMCIIEPCHO-PAaCIOJIOXEHHBe GOUOPEL MM
MeJIKOSYeMCThle CEeTKM U3 TOHKOM CTaJIbHOM
NIPOBOJIOKU .

apMaTypa, yCTaHabBJIMBaeMas O pacderTy.
apMatypa, yCTaHaeJmuBaeMasa 0e3 pacueTa us3
KOHCTPYKTUBHEIX COOOpPaXeHUN.

apMaTypa, [IOoJlydamlias HadaJlbHBIe
(mpenBpapuUTEsNIbHEIE) HANPSXEHMs B Ipolecce
M3TOTOBJIEHMUSA KOHCTPYKLUMUM OO MNPUIIOXKEHMS
BHEIUIHMX HArpy30K B CTalMM OSKCIIJIyaTalulM.
obecrniedeHne BOCHPUATHUA apMaTypoun
IEeVICTBYIMX Ha Hee YyCUJIMM IIyTeMm
3aBeIeHMs ee Ha OIpenejyIeHHyln IJIMHY 3a
pacueTHOe CedYeHMEe UM yCTPOMCTBa Ha
KOHILIlaX CIllellMaJIbHEIX aHKEPOB.

COeIVHeHMe apMaTypHBIX CTEPXHEM 10 UX
oauHe 0Oes3 CBapkM NyTeM 3aBeldeHMsa KOHLA
OIOHOTO apMaTypPHOTO CTEPXHS OTHOCUTEJIBHO
KOHIIa IOPyTroTro.

PaCCTOSAHME OT CXAaTOM I'PaHU 3JIeMEeHTa IO
LeHTpa TAXEeCTM PACTAHYTOM NPOIOJIBHOM
apMaTypPHl.

TOJILMHA CJIosa OeTOHa OT I'PaHM BJIEMEHTa IO
Oirxkalrely NOBEPXHOCTM apMaTypPHOTO
CTEepXHS .

HamboJipllee yCUIMe, KOTOpOoe MOXeT OBITb
BOCIIPMHATO BJIEMEHTOM, €I'O CEeUEeHMEM IIPU
NIPUHATEX XapaKTepUCTMKaxX MaTepMraliosb.

Mpunoxexne B
CnpaBou4Hoe

MPUMEPHbLIN MEPEYEHb CBOAOB MPABUI,
PASPABATBIBAEMbIX B PASBUTUE CHwull 52-01-2003
"BETOHHbIE U XXEJNNIE3OBETOHHbBIE KOHCTPYKUWNW.

OCHOBHBbIE MOJIOXEHNA"

. BeToHHbIe 1 Xene3o6eToHHbIE KOHCTPYKUMK 6e3 NpeaBapuUTEeNnbHOIO HaMpPsPKEHWUS apMaTypbl.

. MpenBapnTenbHO HanNpPspKeHHbIE Kene306eTOHHbIE KOHCTPYKLNK.

. C60pHO-MOHOMNNTHBbIE KOHCTPYKLUN.

. AncnepcHo-apMnpOBaHHbIE >Xene300€eTOHHbIE KOHCTPYKLNN.

. CTanexene3obeToHHbIE KOHCTPYKLUN.

. CamoHanpskeHHble Xene3obeToHHbIE KOHCTPYKUMW.

. PekoHCTpyKums, BOCCTaHOBMEHNE U yCUMeHNe BETOHHbIX 1 Xene306eTOHHbIX KOHCTPYKUNNA.
BeToHHbIE K Xene306eTOHHblE KOHCTPYKLUW, MOABEpralrlmecs BO3AENCTBUIO arpecCUBHbIX

. BeToHHble 1 xxene30b6eToHHble KOHCTPYKUMK, noaBeprarowimneca BO34ENCTBUIO noxapa.



10. BeToHHble U Xene306eTOHHbIE KOHCTPYKUUKW, MNOABEPralolmnecss TEXHONOMMYECKUM U
KNMMaTU4eCKUM TEMMNEePaTypPHO-BIAXXHOCTHBIM BO3OENACTBUSIM.

11. BeTOHHble U Xene306eTOHHbIE KOHCTPYKUWUW, MOABEpralwwmecs BO3LENCTBMIO MOBTOPHLIX U
AVHaMUYECKUX Harpysox.

12. BeToHHble ¥ xene3obeToHHble KOHCTPYKUUM M3 OETOHOB Ha MOPUCTbIX 3anofHUTENsX |
NMOPUCTON CTPYKTYPBI.

13. BeToHHbIE U xene3o06eToHHbIE KOHCTPYKLMM U3 MENKO3epPHUCTOro 6eToHa.

14. BeToHHbIE 1 xene306eToHHbIE KOHCTPYKLIMM U3 BbICOKONPOYHOro 6eToHa (knacca Bbiwe B60).

15. YKene3obeToHHbIe KapKacHbIEe 30aHNS 1 COOPYKEHUS.

16. BeToHHbIE U xene3obeToHHble HeckapkacHble 30aHNSA U COOPYXKEHNS.

17. MNpocTpaHCTBEHHbIE BETOHHbIE U Xene300eTOHHbIE KOHCTPYKL MU,




