BeToHHble 1 Xene306eTOHHble KOHCTPYKLUM U3 NNOTHOIO CUNIMKaTHOro 6e ToHa

CHuI 2.03.02-86. BeTOHHbIE U Xefne306eTOHHbIE KOHCTPYKLMU U3 MIIOTHOTO CUMNMKaTHOro 6eToHa

CTPOUTEJbHbIEHOPMbI U NPABUITA
BETOHHbIEU XKENE3OBETOHHbLIE KOHCTPYKLUMU U3 MITOTHOIO CUITMKATHOIO BETOHA
CHwu1IN2.03.02-86
FOCYOAPCTBEHHLIMCTPOUTESbHLIA KOMUTET CCCP

PASPABOTAHbBHNcTpomom um. TM. . ByaHukosa MuHcTporimaTtepuanoB CCCP (g-p TexH. Hayk, npod.B. M. ycakoe —
pykoBOAWTENb TEMbI; KaHAMAATbI TexH. Hayk E. [1.Po3osckull, M. A. HuckaHeH, A. C.bbidkos; Y. A. Xapuyes)c yqactnem LIHINCK nm.
KyuepeHko lMNocctpos CCCP (kaHanpathl TexH. Hayk [1.1./labo3uH- pykoBoguTens Tembl u B. A. Kamedko, J1. M. Jlomosa), HAVCK
loccTposi CCCP(kaHamaaTthl TexH. Hayk B.M. CkambiHckul — pykoBoguTenb Tembl, B.A. Kpumos, /1. H. Lllegenesa),
HUMUcunnkaTobetoHa MuHcTporimatepuanos CCCP(kaHA. TexH. Hayk 3. M. Poxymsiau - pykoBoguTens Tembl; M. 3. KaHeepm,M. M.
lNnankeH), HWAXKB MNocctpoa CCCP (a-p TexH. Hayk A. C. 3anecoe— pykoBoauTenb TeMbl; KaHa. TexH. Hayk J1. K. Pynna).
LIHWMnpomspaHunloccTposa CCCP (M. K. HukumuH).

BHECEHbIMuHcTpoiimaTepunanos CCCP.

NMoAroTOBIEHbI KYTBEPXOEHNIO YnpasneHvem ctaHgapTu3auum n TexHu4ecknx Hopm B ctpouTenscreelocctpos CCCP (B. M.
Ckybko).

C BeegeHviem B fericTeneCHWIM 2.03.02-86 ,BeToHHbIE 1 ene306eTOHHbIE KOHCTPYKL MM M3 NIOTHOMO cunukaTtHorobetoHa" ¢ 1
sHBapst 1988 r. yTpaumsaer cuny VIHCTPYKL WSt NO MPOEKTUPOBAHNIODETOHHBIX U XKerne306eTOHHbIX KOHCTPYKLUA 13 NIIOTHOMO
cunukaTHoro 6atoHa (CH165-76).

lMpu nonb3osaHuu HopMamueHbIMU OOKyMeHmamu criedyem y4umbieambymeepX0eHHbIe U3MEHEHUSI CmMpoumesibHbIX HOPM U
npasun u 2ocydapcmeeHHbIx cmaHOapmos,nybrnukyembie 8 xypHarse “bronnemeHb cmpoumeribHoU mexHuUKu’, “COopHuKe
u3meHeHul KcmpoumerbHbIM Hopmam u npasunam” [occmposi CCCP u 8 uHghopmayuoHHOM yka3amere“[ocydapcmeeHHble
cmaHdapmel CCCP” loccmaHdapma CCCP.

[ocynapcTBEHHBIN CTtpouTtenbHble HOPMbI U CHull
5 2.03.02-86
CTPOUTENbHBIN npasuna
komuter CCCP BeToHHbIE 1 BsameH
Xene3obeToHHble
(Focctpon CCCP) KOHCTPYKLIMM 13 nnoTHoro | CH 165-76
cunukaTHoro 6eToHa

HacTosumeHopMbl 1 NpaBuia pacnpocTpaHaoTCs Ha NPOEKTUPOBaHME BETOHHbIX U xerne306eTOHHBIXKOHCTPYKL UM, U3roTOBMNSEMbIX
M3 NIOTHOIO CUNMKaTHOro 6eToHa Ha NoTHbIx3anonHuTensx no FOCT 25214—82 1 npeaHasHaYeHHbIX 4ns paboThl B
YCIOBUAXCUCTEMATMYECKOro BO3OENCTBUS TeMnepaTypbl He Bbille 50 1 He Huke MuHyc 70 °C.

HOprIyCTaHaBJ'II/IBaPOT TpeﬁOBaHMﬂ K MPOEKTNpPOBaHUIO OETOHHBIX 1 )KeJ'Ie3066TOHHbIXKOHCprKLI,I/IVI, N3roToBNAEMbIX N3 TaKoro

©6eToHa cpefHel NNOTHOCTY (B BbICYLLEHHOM AOMNOCTOSAHHOW Maccbl COCTOsIHMM) 1700 kr/M3 1 Bonee B COOTBETCTBIAM cyKasaHusiMu
CH 529—80 v npumeHsiemMbIX Ansd CTPOMTENbCTBA NPOM3BOACTBEHHbBIX MBCMIOMOraTerNbHbIX 30aHUA U COOPYXXEHUIN NMPOMbILLMEHHBIX U
CEeNbCKOXO3ANCTBEHHBIXPEANPUSATUN, XUINbIX 1 0OLLECTBEHHbIX 30aHUN.

MonoxeHnsaaaHHbIX Hopm cooTBeTcTBytoT CT COB 384-76.

MpunpoeKkTMpoBaHMMN KOHCTPYKLMIA 13 yKa3aHHOro 6eToHa, NpeaHasHaveHHbIX Ans paboTbl BOCOObIX YCNOBUSIX aKennyaTauum (npu
CeCMUYECKNX BO3AENCTBUAX, B Cpee CarpeccBHOM CTENEHbI0 BO3AENCTBNS Ha BETOHHbIE 1 Kene300eTOHHbIe KOHCTPYKL MK, B
YCMNOBUSIXNOBBILLEHHON BMAXHOCTU U T. M.) HeobxoaMmo cobnoaaTe AOMNONHUTENbHbIE TPpe6oBaHUS, NpeabsABnsSeMble K TakuM
KOHCTPYKLMAM COOTBETCTBYHOLLMMN HOPMATUBHBIMU JOKYMEHTaMW.

o nokasaTensim NPoYHOCTM GETOHA NPUHATBLI KNacchl GETOHa NO NPOYHOCTM HacxkaTne B cootBeTcTBum ¢ CT COB 1406-78.

BHeceHbl YTBEpPXKOEHbI Cpok
MuHcTpoiimaTepuarnos NnocTaHoBNeHneM BBeJeHWs B
CCCP [ocynapcTBeHHOro nencreve

CTPOUTESBHOMO KOMUTETA
CCCP ot 31 siHBaps 1986 .| 1 sHBaps
Ne 78

1988 .

1. OBLUWME YKA3AHUA
OCHOBHbIENMONOXEHUA

1.1.BeTOHHbIE 1 ene306eTOHHbIE KOHCTPYKLIMK U3 NIIOTHOMO CUIMMKATHOTO BETOHa crneayeTnpoekTMpoBaTk B COOTBETCTBUM C
OCHOBHbIMU noroxeHnsamm CHulM 2.03.01-84 1 ¢ yueToMyKa3aHUA HACTOSILLMX HOPM.

1.2.KoHCTpYyKL MM U3 NMOTHOrO CUNMKaTHOro 6eToHa creayeTt NPUMEHsATb B 3aBUCUMOCTY OTBMAXHOCTHOTO peXMMa akcnnyatauum n
CTeneHn arpeccuBHOCTM Cpefpbl 30aHniA NCoopyxeHu (cm. n. 1.3):

BHEArpPeCCUBHbIX CPEAAaXx Unv Npu BO3AENCTBUN arpeccuBHbIX rasoB rpynnbl A —HEe3aBUCMMO OT BIIAXHOCTHOIO pexvuma
3KCnnyaTauumy KOHCTPYKL UIA;

NpVBO34ENCTBUN rasoBbIX (KPOMe ra3oB rpynnbl A) unn TBepAbIX arpeccuBHbIX cped — NPUOTHOCUTENBHOW BNaXXHOCTU BHYTPEHHErO
BO3Ayxa NoMeLLeHni Ao 75 % unu B Cyxo MHOpMarnbHOW 30HaX BNaXHOCTK;



NpPVUBO3AENCTBUN HEArPeCCUBHbIX U arpeCCUBHBIX BOA — B Ge3HaNOPHbBIX COOPYXKEHUSIX.
1.3. BnaxHOCTHbIAPEXM 3KCMnyaTaLmum KOHCTPYKL A XapaKTepusyeTcs:
B OTannNMBaeMbIX3aHUSAX — OTHOCUTENbHOW BNAXHOCTbIO BHYTPEHHETO BO3Ayxa NOMELLEHMWIA;

BHEOTanNNMBaeMbIxX 30aHusIX, @ Takke B COOPYKEHUSIX, HAaXOOALMXCA Ha OTKPLITOM BO3AyXe,— KMMMaTU4eCKMMU paioHamMm
cTpouTenbcTBa corniacHo CHulM2.01.01-82.

CTeneHbarpeccnBHOCTM BO3AEWCTBUS ra3oBbIX U TBEPAbIX CPef, Ha KOHCTPYKL UM U3 MNOTHOroCUnukaTHoro 6eToHa cneayer
onpegensATb cornacHo CHvIM 2.03.11-84, a cTeneHbarpeccnBHOCTY BO3OENCTBUS XUOKUX cpe — no Tabn. 1 HacToALWmMX HOpM.

1.4. MNpyNPoeKTUPOBaHNM KOHCTPYKLMIA, SKCNyaTUpyeMbIX B arpeccrBHbIX cpedax, HeobxogmmonpeaycmaTpusaTh MX 3aLmTy B
cooTBeTcTBUM € TpeboBaHmsmMy CHUIM 2.03.11-84, npnyemnpuBeAeHHbIE B YKa3aHHbIX HOPMax TpPeboBaHMs K LUMPUHE PaCKPbITUS
TPELUWH, TOMLLMHE3aLMTHOrO cros 6eToHa 1 NNOTHOCTM BETOHa yunTbIBaTh He CrneayerT, a CTerneHbarpeccMBHOMO BO3AEWCTBUSA cpea
OOIMKHa onpeaensaTbCs COrnacHo yka3aHusaM n. 1.3HacToALMX HOPM.

1.5.3awwmTa apmaTypbl OT KOPPO3UK NPeJyCMaTpUBaETCS B 3aBUCMMOCTM OT YCMOBUNIKCTyaTaLnu KOHCTPYKL Wid;

NPUOTHOCUTENBbHOW BMAXXHOCTM BHYTPEHHETO Bo3dyxa A0 60 % v B cyxol 30HE BNaXHOCTUCMEL MANbHbIX Mep Mo 3almTe
apmaTypbl OT KOPPO3uK NpedycMaTpuBeaTh He Criedyer;

NPUOTHOCUTENBHOW BNAXHOCTW BHYTPEHHEro Bo3ayxa cebille 60 fo 75% vnu B HOpMaribHON30HE BNaXXHOCTU, kak NpaBusio,
HeobxoaMMO NpUHUMaTh Mepbl K 06eCne4eHnI0COXPaHHOCTH apmaTypbl B 6eToHe (yBenuyeHe mapok 6eToHa Mo NNoTHOCTH Ha
O[HYCTYMNEHb MO CPABHEHUIO C NPUBEAEHHBLIMU B M. 2.5 HACTOSILLMX HOPM UM HAHECEHME HanoOBEPXHOCTb KOHCTPYKL UK
napoHEenpoOHMLLA2EMOrO NOKPLITUS);

NPUOTHOCUTENbHOW BMAXHOCTb BHYTPEHHErO BO3ayXa CBbille 75 % W BO BIaXHON 30He, aTakke Npy HamMuum arpecCcuBHbIX CPES, U
yCWUINEeHHOM BO3AENCTBUM aTMOCHEPHbBIX 0CaAKOBM OTPULLATENbHBIX TEMMNEpaTyp apMaTypy HeobxoAMMO 3awmLLiaTh OT
KOPPO3UMUNaTEeKCHO-MMHEpParbHbLIM NOKpbITUEM. [lonyckaeTcsl NpeaycmMaTpuBaTth Apyrue BUALINOKPLITUIA NOCNe crnewmansHoi
NMPOBEPKM VX TEXHONOTMYECKVX W 3aLLMTHBIX CBOMCTB UCLLENIIEHNS apMaTypbl C GETOHOM.

Tabnuua

CTeneHb arpeccvMBHOMO BO3AENCTBUS cpes,
Ha KOHCTPYKL UK

Mpun3Haku arpeccnBHOCTU HearpeccuBHas cnabo- cpegHe- n

arpeccuBHas | cunbHoar

XKUOKNX cpen peccuBHas
1.00wekncnoTHas Cs. 4 Otr1pm04 o 1

arpeccuMBHOCTb, BOAOPOAHbIV
nokasartenb pH

2.CopepxaHue marHesuarnbHbIX Lo 300 OT1 300 m0 | Cs. 500
conen (MarHeavanbHas 500
arpeccuBHOCTb), KOHLEHTpaLms

voros Mg2*: r/m3

3. CopepxaHue cBoboaHom o 20 Ot 20 go 50 Cs. 50
(arpeccrBHOM yrmeKUCnoThI

(yrnekvcnoTHas

arpeccuBHocTb) CO2, rim3

4. lLlenoyHas arpeccuMBHOCTb, o 100 0T 100 go Cs. 150
KOHLU eHTpauusa eakmx Lenovem 150

B pacuere Ha Nat + K*, kr/m3

5. CopepxaHue cynbdaToB o 10 OT10m020 | CB.20

(cynbgaTHasi arpeccuBHOCTb) B
nepecyeTe Ha NOHbI 802'4, Kr/

w3

MpumeyaHusa: 1. Xugkas cpena cumtaercacnaboarpeccusHomn, ecnu rmybuHa paspylueHust GetoHa 3a 50 neT He npesbilaeT 2
cMm.

2. HopMbl arpeccMBHOCTU XUAKUX Cpel B HACTosILEeW TabnmuenpuHaThl AnsS MHTepBana Temnepatyp cpeabl ot 0 go 25°C. lMpu
Temnepartype cpeibl BHENPeaernos AaHHOMO MHTepBara 3akroveHne 06 arpeccMBHOCTU BOA AAETCA Ha OCHOBEpPe3ybTaToB
creymanbHbIX UCCea0BaHUA.

3. npOTO‘-IHbIe N HEMPOTOYHbIE NpecCHble BOAbI (MFIFKI/IB I/I)KeCTKI/Ie) N0 OTHOLUEHUIO K NITOTHOMY CUJITMKaTHOMY GeTOHy ABNAKTCA
HearpecCcmMBHbIMU.

4. py HEMOMHOM MOrPYXeHWM (B YCNOBUSAX KAaNUMnapHOronoAcoca BoAbl) Uv Nepuoanyeckom BO3erCTBMN pacTBOPOB eAKMX

Liernoyelt UnMcynbhaTHbIX PACTBOPOB € KOHLLEHTPaLMel CynbdaT-uoHoB Cabille 600 /M3 T.e. NP1 BO3MOXHOCTI HAKOMMEHWS! B
nopax GeToHa core, okasbiBatloLLMX paspyLuatoLleeneiicTere Ha 6ETOH, cpeaa SIBMSETCs CUIbHOArPeCcCUBHOMN MO OTHOLLIEHUIO K
NMOTHOMYCUIIMKATHOMY GETOHY.

5. Mpw cofepkaHuM B BoAE BELLECTB, HE NPeayCMOTPEHHbIXHACTOSLLEN Tabnuuen, CTeneHb arpeccBHOCTM BO3AENCTBUA cpefbl
crieqyeTycTaHaBnMBaTh Ha OCHOBE Pe3ynbTaToB CrelnanbHbIX MCCNeaoBaHuiA.

1.6.Mpn NPOEKTMPOBaHNUN KOHCTPYKLIMIA, CUCTEMATUYECKN MOOBEPratoLLMXCS BO3AENCTBMI0AaTMOCHEPHBIX 0CaAKoB (NNUT GankoHoB,
TNODKMIA, KAPHW3OB, MapaneToB v T. N.),CNeAyeT NpeaycMaTpuBaTh KOHCTPYKTUBHbIE MeponpuaTus, obecnedvsatoLme
NOCTOSIHHBLIMOTBOA BOAbI C 3TUX KOHCTPYKUMIA M UCKIoYaloLLMe 3aTekaHe BoAbl Ha HUKHIOKMOBEPXHOCTb.

1.7. BHapyXHbIX OrpaxaatoLLMX KOHCTPYKUUSX, HA BHYTPEHHEN NOBEPXHOCTU KOTOPBIXOOMYCKAETCA KOHAEHCAL WS BOASHOMO napa unm
BHYTPEHHWE NOBEPXHOCTU KOTOPbIX MOTEXHOMOMMYECKMM YCIIOBUSIM NMPOM3BOACTBA OMbIBAOTCS BOAOW (Hanpumep, B
6aHsXx),HeobxoaMMo NpedycmMaTpuBaTh YCTPOWCTBO C BHYTPEHHEN CTOPOHbLI BOAOHEMNPOHML.@eMOroCcnosi cornacHo TpeboBaHnam



CHuIM II-3-79.

OCHOBHbIEPACHETHbIE TPEBOBAHUA
1.8.IMpu NpoeKkTUpoBaHUM KOHCTPYKLMIA U3 NIOTHOIO cunukaTHoro 6eToHa HeobxoaumocobnioaaTb OCHOBHbBIE pacyeTHbIe
TpeboaHms CHuIM2.03.01-84, a npu NpOeKTUPOBAHUMNINEMEHTOB CTEH C ABYX- U MHOTOPsiAHOW pa3peskoi — TpebosaHmsa CHulM II-
22-81.
AONONHUTENbHLIE TPEBOBAHUA

K NPOEKTUPOBAHWIO NMPEABAPUTENBLHO HAMPSXXEHHbLIX KOHCTPYKLWIA

1.9.MpenenbHble 3HaYEHNs NPEABAPUTENBHOTO HAaNPSXKEHUS Sgp U S¢sp COOTBETCTBEHHO BHaNpsiraemoi apmarype S u S¢¢

criegyeTHasHavaThb C y4eTOM AOMYCTUMbIX OTKITOHEHWUI p 3HAYEHUS! NPeABapUTENbHOTOHaNPSKEHWS TakuM o6pasoM, YTobbl Anst
CTEPXHEBOW 1 MPOBONIOYHON apMaTypbIBbINOMHANIUCE YCNOBUS:

Ssp +p = OigsRs.ssr W Ssp WP 2 073R5.ser . (1)

3HaueHue p,Mla, Npy MexaHN4eckom cnocobe HaTsHKeHUs apMmaTypbl NpUHMMaeTca paeHbiM 0,05p, anpu aNekTpoTePMUYECKOM U
3MEeKTPO- TepMOMeEXaHMYeckom crnocobax onpegensercs nogopmyne

4
p=30+ I, 2

rae a - BenuunHa, npuHumMaemasi pasHor 360npu HeaBTOMaTU3NPOBaAHHOM Cnocobe HaTsxeHusa apmaTypbl 1 90 - npu
aBTOMaTU3NPOBAHHOM;

[ - ANVMHa HaTsarMBaeMoro CTep)KHFI(paCCTOFIHMe Mexay Hapy>XHbIMU rpaHAaAMU yI'IOpOB), M.

1.10.3HayeHns HanpsXeHUN Scon 1Y S¢con{ COOTBETCTBEHHO BHanpsiraeMon apmaType S u S¢, KOHTponMpyeMble MO OKOHYaHUK
HaTSHXKEHUSHA YNOpbl, MPUHUMAOTCS PaBHLIMU Ssp U S¢sp (CM. N. 1.9) 3a BbIYETOM NOTEPb M0 N03. 3 U 4 Tabn.2 HaCTOSALLMX HOPM.

3HaueHusIHaNpsHXeHU B Hanpsiraemoii apMatype S U S¢, KOHTPONMpyeMble B MECTENPUIIOXEHUSI HATSXHOTO YCUMNUS NPy
HaTsKEHWUM apMaTypbl Ha 3aTBEPAEBLUNIA BETOH,NMPUHUMAOTCA PaBHLIMU COOTBETCTBEHHO Scon2V S¢con20MpeaernsiemMbIM no

dopmynam (3) un (4) CHulM2.03.01-84.

1.11.MMpu pacyeTe NpeABapUTENbHO HAMPSKEHHBIX ANEMEHTOB CreayeT YYUTHIBATb NOTEPUNpPeaBapUTENbHOTO HanpsXkeHNs!
apmaTypsl.

Tabnuua?2
dakTopsbl, BoisbiBalowme |OBo3HaUYeHMs 3HayeHue noTepb
noTepv npeaBapuTENbLHOMO npeaBapuTEnbHOrO HanpPsXXeHUs,
HanpshxeHns apmaTtypsbl Mra, Npu HaTsHkeHUM apmaTypbl
Ha ynopb! [ naGeton
A. MNepBble notepun
1. Penakcauusi HanpsixeHuin S1

apmartypsbl: npu
MexaHn4eckom crnocobe
HaTsHKeHUs:

a) NpOBOJIOYHON

=)
[D,zziJr 0,09] o, -

5 T

©0) cTepxHeBON -

D,4[D,22 i+ D,DQ] Ty
R’V
NPy 3NeKTPOTEPMUYECKUX U 02 o - a0 -
3MNeKTPOTEPMOMEXaHNYECKMX 7
crnocobax HaTseeHus
CTepXHEeBO apMaTypbl 3peck ssp
npuHumMaertcsi 6e3
yyeta notepb, Mla.
Ecnu BbluMCneHHbIE
3HaYeHUsi NoTepb
oKaxyTcsl
oTpuLaTenbHbIMU, UX
cnegyeT npuHMMaTh
paBHbIMKU HYNO

2. ABToknaBHas obpaboTka s2 20 -

n3genumn

3. Jedhopmau st aHKepoB, S3 MpyvHumatoTcs no MpyHumatoTca

pPacnoroXeHHbIX Y HAaTSKHbIX| nos. 3 tabn. 5 CHull no nos. 3

YCTPOWUCTB 2.03.01-84 Tabn.5 CHuM
2.03.01-84

4. TpeHne apmaTypsbl: MpuHMMmatoTcs

no nos. 4a



a) O CTEHKM KaHarnoB Unm o S4 - Tabn. 5 CHuMM

NnoBepPXHOCTb GeToHa 2.03.01-84
KOHCTPYKLUI
6) 06 ornbatoLume S¢4 MpuHumatoTCcs no -
npucnocobneHns nos. 46 tabn. 5 CHull

2.03.01-84
5. [edopmaunns cranbHbIX S5 MpuHMMatoTcs no -
copm npu nos. 5 tadn. 5 CHul
HEeOAHOBPEMEHHOM 2.03.01-84
HaTSXKEeHUN apMaTypHbIX
CTepxHen
6. bbicTpoHaTekatoLasn S6 4 -
nonay4ectb 6eToHa o T

U\ Bon

roe

aQ - koadbdmLneHT
onpegensiemblii No
copmyne

g = 52+ I,B{Rh - 14]
Spp-onpegensiercst
cornacHo nn. 1.27 n
1.28 CH1IM 2.03.01-
84 Ha yposHe
LleHTpa TSHKeCTU
nrowagen ceveHus
npo OONbHOM
apmaTypbl Su S¢ ¢
Yy4YeTOM NoTepb No
nos. 1 - 5 HacTosALen
Tabnmubl;

Rpn- npuHumaertca

no tabn. 8
HaCTOSLLMX HOPM
b. Bropble notepu
7. Penakcauusi HanpsikeHun s7 _ MpuHMmatoTcs
apmaTypsbl no nos. 7
Tabn. 5 CHulM
2.03.01-84
8. Ycapka 6eToHa (cMm. s8 30 30
n.1.12 HacToAWMX HOpM)
9. MonayyecTb GeToHa s
Y 9 Bl I N Bl I
My HePy
e
meg, p1!F -
KO3(hpULMEHTHI,
onpegensieMble B
COOTBETCTBUM C
ykasaHuamm n.1.13
HaCTOSALLMX HOPM;
Sg - noTepu,
NpVHYMaeMble No
nos. 6 HacrvosiLen
Tabnuubl;
Shp- CM. noa3. 6
HacTosALel Tabnuubl
10. Jecbopmavnmsa obxatus s10 - MpuHumatoTCA
CTbIKOB Mexay brniokamu (ans no nos. 11
KOHCTPYKL U, CO CTOSILLMX U3 Tabn. 5 CHull
6rnokoB) 2.03.01-84

MpwumeuyaHne.lloTepn npeaBapuTENLHOIO HAMPSXKEHUS B HANpSAraeMon apmaTtype S¢ onpegenstoTcaTak e, Kak 1 B apmatype
S.

lNpuHamspkeHUU apMamypbl Ha yropkl criedyem y4umbigams Nomepu:

a) nep.ble - OT AedopmaLMu aHKepoB, TPeHust apmaTypbl obornbatoLme NpucnocobneHuns, oT penakcalum HanpsXeHUn apMaTypbl,
TemnepaTtypHoronepenaza, aecopmMann copM (Mpy HaTs>KeHUM apmaTtypbl Ha hopmbl), aBTOKMaBHOWOOPabOTKY,
ObICTpoHaTekatoLen nonadyyectn 6eToHa, NposBNsOLLIENCS B NpoLecceodxaTtus;

©) BTOpbIE - OT ycagku 1 nonsy4ectun 6eToHa.

lpuHamspkeHuu apmamypbl Ha 6emoH criedyem yHumbigamb nomepu:

a) nepsble - 0T AedopMaLM aHKEPOB, TPEHNS apMaTypbl OCTEHKM WUIM O MOBEPXHOCTb KOHCTPYKLNY;



©) BTOpbIE - OT penakcaLun HanpshkeHWn B apMaType, ycaakmm nondyyvecty 6eToHa, cMaTust 6eToHa noj BUTKaMu apmatypebl,
Aedopmaunm cTeikoBMeXxay briokamu (4ns KOHCTPYKLMIA, COCTOSILLMX U3 GrOKOB).

MoTepunpeaBapuUTENbLHOMO HANPSXKEHUA apMaTypbl CNeAYeT onpeaensTh No Tatn. 2 HacToAWMXHOPM. [Mpy HaNMuYMK cneuunanbHbIX
OMbITHBIX AAHHbIX 3TW MOTEepPMW AoMYCKAETCA NMPUHUMATLMNO pesynbTaTaM OnbITOB.

CyMMapHYBENUYUHY NOTEPL NPY NPOEKTUPOBAHMMN KOHCTPYKL M HeOGXoAnMo npuHuMaTb He meHee100 Mla.
1.12.TMpw onpegeneHun NoTepb NPeABapUTENBLHONO HaNpsXXeHWst OT ycaakn 6eToHa no no3. 8Tabn. 2 HacToALWMX HOPM HeobxoaMMo

cobniopaTth cregyolume TpebosaHus:

a) Npu 3apaHeen3BeCTHOM CPOKe 3arpyXeHusi KOHCTPYKL UM NOTepy yMHOXaTb Ha KO3dhduL MeHT P onpeensiemMblino opmyne

=005

1 , (3)
rae e - OCHOBaHWe HaTyparbHbIX forapugmos;
t -Bpemsi, oTCUMTLIBAEMOE CO [AHS OKOHYaHWSI aBTOKIMaBHON 06paboTku;

©0) ANSIKOHCTPYKLMIA, NPeAHa3HauYeHHbIX Ansi 3KCyaTauum npu BaxHOCTU OKpYyXatoLLeBo3ayLwHon cpeabl Huke 40 %, notepu oT
ycapkun 6eToHa yBennumsatb Ha 25 %.

1.13.3HayeHunedyHKUun O npu onpeaeneHnn NoTepb NpeaBapuTENbHOrO HaMNpskeHUs OT nonsyvectnberoHa (cM. nos. 9 Tabn. 2
HaCTOSILLMX HOPM) CrieAyeT BblMMCNATL NO hopmMyrne

_ s s
1
D=1-e "I (4)

==
roe E;, - oTHoLeHWe Moayreil yNpyrocTu HanpsiremMoiiapmaTypel 1 6eToHa

Mg - KO3hPULIMEHT apMNPOBaHNS CEYEHNS HanpsraemMon apmaTypow,onpeaensemMbli no opmyne
’
A, + A,
Jus -
A 5)

r 4 - KO3PPULMEHT, onpeaensemMblii No opmyne

Ared

= Ty

30ecbR - ycunme obxaTtus ¢ y4eTOM MOTepb HanpsikeHUs no no3.1-5 Tabn. 2 HacTosALWMX HOPM;

Jt - XapakTepu1cTuka nonayyectu 6eToHa,onpegensemas no gopmyne:

¢ =g, @)
3[ech jp - NpeaenbHoe3HavYeHne xapakTepucTukn nondyyectn 6eToHa, onpeaensiemoe cornacHo n. 2.13HacTosLwmx HOpM;

a4 - KO3APULNEHT HENMHENHOCTU, NPUHMMAaEMbI NoTabn. 3 HacToALWWX HOPM UK No hopMynam:

3
npy ow <04, ag=0,8; (8)
o.-"P 0,
B 04 ag =044 Rin

J|2 - KO3DULNEHT, yUUTbIBAIOLLMNNPOAOIIKUTENBHOCTL AENCTBUS HANPSHXKEHUI sbp,onpe,qenﬂeMbuh no Tabn. 4 HacToSILUMX HOPM
unu no cpopmyne

-0,01¢

?Ig :l_e 3 (9)

roe t - Bpems, cyT, oTobGxaTus 6eToHa A0 3arpyXeHWst UM UCTIbITaHUS KOHCTPYKLKKW; €CIN 9TOT CPOKHEU3BECTEH, 3HaYeHne #,
cnegyet npuHumatb npu t= 100 cyT.

3Ha‘-IeHI/Iﬂq3yHKLWII/I 0] MOryT onpeaenaTbca no Tabn. 5 HacTosAWwmX HOpPM B 3aBUCUMOCTU OTBeJ'II/I‘-lI/II/I,jt nnpounseeaneHusa amsp1 .

1.14.3HayeHuns HanpsixeHu B 6eTOHe 1 apmatype, a Takke yecunusi npegBapuTenbHorootxaTunst 6eToHa, BBOAUMbIE B pacyeT
npeABapuUTeNibHO HaMNpsHKEHHbIX ANeMEHTOB, cregyeTonpeaensTb cornacHo ykasaHuam nn. 1.27 n 1.28 CHulM2.03.01-84, npu atom
3HaYeHUsINOTEPb NPEeABAPUTENLHOIO HanpsXXeHWUs cregyer npuHMMaTh no Tabn. 2 B cootBercTBumc nn. 1.10—1.13 HacToAwmMx
HOpM.



1.15.Cxumaiowme HanpsixeHus B 6eToHe B CTaauu NpeaBapuTenbHOro 06xaTust Spp He AOMKHBI MPEBLILLATb3HAYEHNI (B AONSX OT
nepeaaTo4Homn NpoyHocTu 6eToHa Rpp),ykasaHHbix B Tabn. 7 CH1M2.03.01-84, npu sameHe BennunHbl RppHa BENUUMHY
Rpn,npvH1Maemyto no Tabn. 8 HacToALWMX HOPM.

3HaveHune Shp ONpeenseTcACcornacHo n. 1.14 HacTOSALMX HOPM Ha YPOBHE KpalHEero cxaToro BoSfiokHa 6eToHa cy4eToM noTepb
npenBapuTernbHOMO HanpshkeHus no nos. 1-5 Tabn. 2 HaCTOSALUMX HOPM U MPU KOIPMULMEHTE TOUHOCTU HATSXKEHUSAPMATYPb gsp
paBHOMeauHULLE.

Tabnuua3
CreneHb obxatus £04 | 05 0,6 0,7 0,8 09 (1,0
GeroHa spp/Rbn
KoadpdmumeHt 0,8 0,9 1,0 1,1 1,2 1,3 [ 14
HENMHENHOCTU a4
Tatnuu a4

Bpewms ¢, cyT, oT ob6xaTua 3 7 14 | 28 [ 60 | 90 [ 100
©eToHa [0 3arpyxeHusi
UM UcnbITaHns
KOHCTpPYKL UK

0,03 0,07 |0,13 | 0,25 [0,451(0,593|0,632

KoadbdmumneHt &,

lpodomxeHuemabn. 4

Bpewmsi t, cyT, oT 120 180 240 300 360 720
obxaTus 6eToHa
[0 3arpykeHus
U1 UCNbITaHns

KOHCTpPYKL UK
Koadbdpmumert 0.699 | 0,835 | 0.909 | 0.950 | 0,973 | 0,999
¥,
Tabnuuas
amsr1 PyHkuMA F npy 3HaveHnm ji
0,4 0,8 1,2 1,6 2,0 2,4
0 0 0 0 0 0 0

0,1 0,035 0,070 0,103 0,135 0,166 | 0,196
0,2 0,065 0,125 0,131 0,234 0,284 | 0,330
0,3 0,088 0,169 0,211 0,309 0,370 | 0,378
0,4 0,108 0,205 0,290 0,368 0,436 | 0,444
0,5 0,124 0,234 0,330 0,413 0,486 | 0,550
0,6 0,139 0,259 0,362 0,451 0,528 | 0,593
0,7 0,150 0,285 0,386 0,489 0,557 | 0,624

0,8 0,163 0,300 0,413 0,509 0,589 | 0,657
0,9 0,173 0,316 0,434 0,531 0,612 | 0,680
1,0 0,181 0,330 0,451 0,551 0,632 | 0,699
1,1 0,189 0,342 0,467 0,567 0,650 | 0,716
1,2 0,196 0,353 0,480 0,582 0,664 | 0,730
1,3 0,202 0,364 0,492 0,595 0,677 | 0,743
1,4 0,208 0,372 0,503 0,607 0,690 | 0,753
1,5 0,213 0,381 0,513 0,617 0,699 | 0,763
1,6 0,218 0,389 0,522 0,626 0,708 | 0,772
1,7 0,223 0,396 0,530 0,636 0,716 | 0,779
1,8 0,227 0,402 0,537 0,643 0,722 | 0,786

MpumeyaHwue: MNpn NPOMEXYTOYHBIX 3HAYEHWNSX BEMMYUHDI jt

unm npoussedeHns S ; &1 sHaveHne dyHKUMKM O crieqyeT onpeaensite
MHTepnonsumen.

2.MATEPWUATbI AN151 BETOHHbIX U XXENE30OBETOHHbIX KOHCTPYKLUA
BETOH

2.1.4ns 6ETOHHBIX U KENe306€TOHHbLIX KOHCTPYKLMIA, MPOEKTUPYEMbIX B COOTBETCTBUM CTPEGOBAHMSIMU HACTOSALLMX HOPM, Crieyer
npegycmaTpuBaTth GETOHbI CNEAYHOLLMX KITACCOB UMApPOK:

a) KraccoB NONpoYHOCTM Ha cxaTue - B10; B12,5;. B15;B20; B25; B30O; B40; B45;

6) mapok nomopo3socToiikocTu - F25;F35; F50; F75; F100; F150;F200; F300; F400;F500;
B) Mapok noBodoHenpoHuuaemoctun - W2;W 4; W6; W8;

r) Mapok no cpegHennnoTHocTn - D1700;D1800; D1900; D2000.

MpumedyaHunsa: 1. Knaccbl 6eToHa Nno NPOYHOCTM Ha CxxaThe OTBEYAIOT 3HAYEHUIO rapaHTUPOBaHHOMNPOYHOCTU BeToHa, MMa,

KOHTpOnMpyeMoii Ha 6a30Bbix 06pasLax B OCTbIBLIEM AoTemnepaTypbl 20 + 2 0C cocrosmum cornacHo rocyaapCTBEHHbIM
o6LLeco03HbIM cTaHgapTaM ¢ obecnedeHHocTh00,95.

2. KnaccbetoHa no Npo4HOCTM Ha oxaTue B HeobxoaMMo ykasblBaTb B MPOEKTE BO BCEX CNyYasX.

3. Mapky noMopo3ocToikocTu F criegyeT HasHavaTb Ans KOHCTPYKL WA, NOABEPraoLLMXCS B YBNIAXHEHHOM COCTOSIHUM OEUCTBUIO



nonepemMeHHoro aamMmopaxBaHnUa NOTTamBaHUA.

4. Mapky noeofioHenpoHuuaeMmocTu W crielyet HasHauaTb ONSKOHCTPYKLMIA, K KOTOPLIM NpeabaBnsioTcs TpeGoBaHus
HernpoHULLaeMOCTH.

2.2.betoH knaccos B10, B12,5 cnegyet npyMeHsTb TONbKO Ans 6ETOHHbBIX U NIIOCKMX (HE CTEPXKHEBLIX)KENEe306eTOHHbIX
KOHCTPYKL WA (32 UCKMIOYEHNEM NINUT NEPEKPLITUIN Ha caHy3NaMn UCOBMELLIEHHOW KPOBIM), SKCMIyaTUpPyeMbIX NPU OTHOCUTENbHOM
BNaXHOCTW BHYTPEHHETOBO3ayxa NomeLLeHni 0 60 % Unu B Cyxoi 30He BNaXXHOCTU.

KoHcTpykunm nsberona knaccos B10 n B12,5 B arpeccuBHbIX Cpefax, a Takke B YCIOBUSIX MHOrOKPaTHOMOBTOPSIIOLLENCS Harpysku
NPUMEHATL He Jonyckaercs.

AnacrnbHOHarpyXeHHbIX CKaTbIX CTEPXKHEBbIX 3NIEMEHTOB (HanpuMep, KOMOHH, BOCMPUHUMAIOLLMXKPAHOBBIE HArpy3ku) knacc 6eroHa
crnegyeT NpuHUMaThb He Huxe B25.

2.3.ina npeaBapuTENbHO HanpsiXXeHHbIX ANIEMEHTOB Kracc 6eToHa HeobxoaMMO Ha3HavaTb HEHWKE yKasaHHOro B Tabn. 6 ¢ yyeTom
TpeboBaHuil N. 2.16 HACTOSILLMX HOPM.

Tabnuuab
Bua v knacc Knacc 6etoHa,
Hanpsiraemoi apmaTypbl He Huxe
1. MpoBonoyHas apmaTypa Knaccos:
B-Il (c aHkepamm) B15
Bp-Il (6e3 aHkepoB) AvameTpoM MPOBOJIOKM,
MM:
5 B20
6 n 6onee B25
2. CtepxHeBasi apmaTtypa (6e3 aHkepoB)
ONaMeTpoM, MM:
o1 10 go 18 BKkmoY., KNaccos:
A-IV B15
A-V B20
A-VI B25
20 v 6onee, KNaccos:
A-IvV B20
A-V B25
A-VI B30
Ta6nmua7
Ycnosus akcnnyaTtauum Mapka 6eToHa, He Hmxke
KOHCTPYKL UM
XapakTepuctumka pacyeTHas no ro BOAOHEMNPOHUL aeMOCTH
pexvmMa 3VIMHSAI  MOPO30CTOMKOCTU
Temnepartypa Ansl KOHCTPYKL WA (KpOMe HapyXHbIX CTEH
HapyXHOro oTannmMBaeMbIxX 30aHWIN) 30aHniA 1
Bo3ayxa, ° C COOpYXEHWI Krnacca Mo CTeneHun
OTBETCTBEHHOCTU

I Il n I I I
1. MonepemeHHoe
3aMopaxxvBaHue un

oTTanBaHue:

a) B BogoHachlweHHoM Huxke muHyc F300 F200 F150 W6 W4 W2

cocTosAHUM Hanpumep, 40

KOHCTPYKL MK, F200F150 F100 W4 W2 He
Hwxe munyc HOpMUpYeTCH
20 po MuHyc
40 BKtOM.

[pacnonoXeHHble B Hwke muHyc F150F100 F75 w2 He HopmupyeTca
ce3oHHOOTTanBatoLWwemS 4o MUHYC

20 BKrtOM.
crnoe rpyHTa B MuHyc 5un  F100F75 F50 He HopmupyeTcsa
[panoHax Be4HOM BblLLe
Mep3noTbl)
0) B ycnoBusix Hwxe mnHyc F200 F150 F100 W4 w2 He
lann3ognyeckoro 40 HOopMUpyeTCcH
BOOOHAChILLEHNS Hwke muiyc F100 F75 F50 W2 He HopmupyeTcsa
(Hanpumep, 20 o MuHyc
Haa3eMHble 40 BKINtOM.
KOHCTPYKL MK, Hwxe mnuuyc F75 F50 F35 He HopmupyeTcsa
NOCTOSIHHO 5 0o MuHyc
noasepratowmecs 20 BKIHOM.
aTMOCEepHbIM
BO30ENCTBUAM) MuHyc 5 un

BbiLLe

F50 F35 F25 To xe
B) B yCNOBUSIX Hwke muHyc F150 F100 F75 W4 W2 He
40 HOpMUpYyeTCA

BO3aYLLHO- Hwxe muiyc F75 F50 F35 He Hopmupyetcsa
BMa)KHOCTHOro 20 po muHyc
COCTOSIHWSA Npu 40 Bkntou.
oTCYyTCTBUM

AMM30aM4ecKoro Hwmke muHyc



BogoOHachILLEHUS 5 [0 MuHyC
(anpmmegf S0 ot F50 F35 F25 To xe
KOHCTPYKL UK,
MOCTOSIHHO MuHyc 5 v
noasepraromecs Bbilue
BO30ENCTBUIO
OKpy>aroLLero F35 F25 F25 “
BO3ayxa, 3alMLLEHHbIE
0T BO3QenCTBuMS
aTMOCdhepHbIX
locagKoB)
2. BoamoxHoe Hwke munyc F150 F100 F75 He HopmupyeTca
lBanun3oanyeckoe 40
BO3gencTeue
Temnepartyp Huxe
0°cC:
a)B Huxe muHyc F75 F50 F35 To xe
BOJOHACILLIEHHOM 20 po muHyc
COCTOSAHUN 40 BKkrtou.
(Hanpuwmep,
KOHCTPYKL UK, g'Vl)Ke MUHYC
HaxoasLwmecs B rpyHTeD A0 MUHYC ;
o monsonod 20 skiou, F50 F35 F25
MuHyc 5 1
BbllLIE
F35 F25 F25 “
6) B ycrnosusix Hwke munyc F75 F50 F35 He HopmupyeTcsa
BO3OYLLUHO 40
BMNaxHOCTHOIO
COCTOSAHUSA
(Hanpumep, H
e MUHYC
Egﬁ?g;;uwfm 20 po muHyc F35 F25 F25 To xe
oTannmMeaembix 3ganmit0 BKTOY.
B nepvon
cTpouTenscTea 1 Hike muHyc
MOHTaxa) gé:lo MUHYC
BITIO% E35 F25 F25 «
MuHyc 5 n
BbilLe
F25 F25 F25 !

MpumedyaHna: 1. PacyeTHble 3MMHNE TemnepaTypbIHAPYXHOro BO3ayxa NPUHNMAOTCS COornacHo ykasaHuam n.1.8 CHull
2.03.01-84.

2. MpoekTHble Mapku GeToHa No BOAOHENPOHULLAEMOCTY ANAKOHCTPYKLUIA COOPYXKEHUI BOQOCHAGKEHUS U Mppurauum criegyer
npuHUMaTh He Hwke W4,a NpoeKTHble Mapku GETOHa MO MOPO30CTOMKOCTU - MO YKA3aHUSIMCOOTBETCTBYHOLLMX CTPOUTENbHBIX HOPM U
rocyapCTBeHHbIX CTaHAapTOB Kak Ans TshxenorobeToHa.

3. MpoekTHast Mapka 6eToHa NOBOAOHENPOHMULLAEMOCTU Arsi KOHCTPYKLMIA, 3KCNNyaTUpyeMbIX B arpeCCUBHbIX cpeaax,fAormkHa ObiTb
He Huke W6.

OnNsiKOHCTPYKLMIA, paccuMTbiBAEMbIX HA BO3AENCTBUE MHOTOKPATHO MOBTOPSOLLENCS HArpy3kn,MUHUMarbHble 3Ha4YeHust knacca
OeToHa, NnpuBedeHHbIe B Tabn. 6, crieayeTt yBenuuuBaTbHa ogHy cTyneHb (5 MMa). Mposono4yHyto apmaTtypy knaccos B-Il,Bp-Il B aTnx
ycrioBusix, a Takke Ansi npeaBapuTenbHOHaNPSXXEHHbIX KOHCTPYKL A nponeTomM 6onee 12 M JonyckaeTcs NPUMEHsITb TONbKO
nocnecnewlnansHoro aKCnepMMeHTanbHOro 060CHOBaHNS.

2.4.Mapku 6eToHa No MOPO30CTONKOCTM U BOAOHENPOHNLLAEMOCTM BETOHHbIX U XKENEe3006eTOHHBLIXKOHCTPYKLUIA B 3aBUCUMOCTU OT
pexvMa Mx aKcnnyaTauum u 3Ha4YeHMin pacyeTHbIX AMMHUXTEMMEepPaTyp HapPYXXHOro BO3AyXa B paioHe CTPOUTENbCTBa crieayer
npvHUMaThb:

ANAKOHCTPYKUMIA 30aHWIA U COOPYXKEHUI (KPOME HapYXKHbIX CTEH OTannMBaeMblX 34aHWii) - He HUKe yKasaHHbIX B Tabn. 7 HacTOosILLMX
HOpM;

NS HAPYXKHBIXCTEH OTannMBaeMbIX 30aHWIN - He HkeykasaHHbIX B Tabn. 10 CHulM 2.03.01-84 ans Tsxenoro 6eToHa.

2.5.Mapku no cpegHen NNOTHOCTU BETOHHbIX U ene306eTOHHbIX KOHCTPYKL I B 3aBUCMMOCTMOT PEXMMa UX 3KCMTyaTauum LOSMKHbI
ObITb HE HWXE:

Ans BHYTPEHHUXKOHCTPYKUWI 30aHUIA U COOPYKEHUI, SKCTINyaTUpyeMbIX MPU OTHOCUTENBHOM BNaXHOCTUBHYTPEHHEro Bo3ayxa Ao 60
% - D1700;

NS BHYTPEHHUXKOHCTPYKL I 30aHWIA U COOPYXKEHUI, SKCNIyaTUPyeMbIX MPU OTHOCUTENbHON BNaXHOCTUBHYTPEHHEro BO3adyxa
cBbilwe 60 8o 75% unn B HopManbHOM 30HE BMNaXXHOCTU, a Takkearns nepekpbITUI CaHy3MnoB Xunbix 3gaHui - D1800;

ANSi HAPY>KHBIXOTrPaXKaAKLLMX KOHCTPYKLMIA U CTEH NOABANOB 3AaHWN, 3a UCKITOYEHWEM 3KCTyaTUPyeMbIXTPU OTHOCUTENbHON
BMaXXHOCTW BHYTPEHHEro BO3ayxa CBbile 75 % vnu Bo BnaxHou 3oHe(cM. n. 1.3 HacToswmx Hopm) - D1800:

Ons BCEXKOHCTPYKL I, SKCNIyaTUpyeMbIX MPU OTHOCUTENBHOW BaXXHOCTU BHYTPEHHEro Bo3ayxacBbille 75 % vunu Bo BNaXHOW 30He,
a Takke 4nsi NepekpbITUA CaHy3MoB 06LLECTBEHHbIX3AAHUA, ANA NAUT 6anKOHOB W NOMKWIA, KaPHWU30B, NOSICKOB U OPYIUX
BbICTynawLwmxaeranen dacanos - D1900;

ONSAKOHCTPYKLMIA, 3KCNIyaTupyeMblX B arpeccuBHbix cpeax - D1900.



2.6.[1ns1 KOHCTPYKLUUIA, SKCNIyaTUpyeMbIX B arpeCcCBHbIX cpeaax, NPUMEHSITb GETOH HAMOMHOCTbIO TMAPaTUPOBAHHOM BSKYLLEM, Kak
NpaBuno, He crieayer.

2.7.3aMoHONMNYMBaHNE CTLIKOB KOHCTPYKLWIA CrieyeT npeaycMmaTtpueaTh LLEeMEeHTHbIM 6ETOHOM,KMacchl KOTOPOro AOJHKHbI
HasHayaTbcs cornacHo TpebosaHuam nn. 2.8 n 2.10 CHulM2.03.01-84.

HOPMATUBHbBIE 1 PACHETHbIE
XAPAKTEPUCTUKN BETOHA

2.8. HopmatuBHbIMMCONPOTMBNEHNAMN BGETOHA SBMSIOTCH CONPOTUBIIEHNE OCEBOMY CXAaTUIO NPY3M (MPU3MEHHAANPOYHOCTL) Rpn U
COMPOTMBIEHNE OCEBOMY PACTSHKEHUIO Rpin.

HopmaTunBHOeconpoTueneHne Rpp NPUHATO paBHbIM

Rpn=(0.85-0.00135 B) B, (10)
HO He meHee 0,8 B, roe B - B MlMa.
HopmaTuBHOeconpoTueneHne Ryt NPUHATO paBHbIM
¥
BT ]
285+ 5 (11)

rae B - B MlMa.

HopmaTtueHbleconpoTueneHns 6etoHa Rpp C OKpyrneHMeM B 3aBUCMMOCTM OTKracca 6eToHa No NPOYHOCTM Ha cxaTue npuBedeHbl B
Taobn. 8.

2.9.PacyeTHble conpoTuBneHus 6eToHa ans npegenbHbIX COCTOSHWIA NEPBON 1 BTOPOW rpynnonpeaensoTcs nyTem AeneHnst
HOPMaTMBHbIX CONPOTUBMEHWI HA COOTBETCTBYIOLUMEKOIDPULNEHTBI HAAEXKHOCTM MO BETOHY NP CXaTUN gpe UMK NPU PaCTXKEHUN

dpt: TPUHMMaeMble no Taobn. 9.

3HaveHnspacyeTHbIX CONPOTMBIIEHUIA 6ETOHA B 3aBMCMMOCTHM OT Kracca 6eToHa No NPOYHOCTH HackaTtue Ans npeaerbHbIX
COCTOSIHWI NepBon rpynnbl Rpn Rpt, NpuBeaeHs! (C okpyrneHmem) BTabn. 10, Ans npeaenbHbIX COCTOAHUIA BTOPOWA rpynnbl Ry ser 1

Rbt.ser - BTaon. 8.

2.10.PacueTHble conpoTuBneHus 6eToHa Ansa npeaenbHbIX COCTOSIHUIA NepBon rpynnbl Rp, u Rpt, NnpuBeaeHHbieB Tabn. 10, cneayet
CHWXaTb (AN NOBbIWATbL) NyTEM YMHOXEHUsI Ha KO3 MEHTLIYCNOBUIA paboTebl 6eTOHA jpcyuUThIBaKOLLME OCOOEHHOCTM CBONCTB

0eToHa, ANMTENBbHOCTb AENCTBUS Harpy3ku M €EMHOTOKPaTHYH NMOBTOPSEMOCTb, YCNOBUS U CTaamio paboTbl KOHCTPYKLMIA, cnocob
NXM3roTOBMNEHWs], pa3mMepbl Ce4eHUs 1 T. N. 3HavYeHns KO3pULNMEHTOB jpj, NpUBeaAeHbl B Tabn.11.

Tabnmua8
Bug HopmaTuBHble conpoTueneHus 6etoHa Rpn, Rpin

pacyeTHble conpoTuBreHust 6eToHa Ans npedenbHbIX

COMPOTUBNEHUA|  cocTosHMIA BTOPOI rpynnbl Rp/ser U Rpt.ser NP
knacce 6eToHa No NPOYHOCTM Ha cxaTune

B10 |B12,5| B15 | B20 | B25 [ B30 | B35 | B40 | B45
CxaTue oceBoe| _
(npu3ameHHas
MPOYHOCTb) 841104 (12,4(16,5|20.4124.3(28,1|32,0|35.5
Rpnv R

bnt1"b.ser g5 7| 106 | 127 | 168 | 208 | 248 | 286 | 326 | 362
PactsxeHve 09 (1.05(1.15|1.40|1.60(1.75(1.90| 2.0 (2.10
oceBoe Rpn u
Rpt.ser 9,2 (10,7 |11,7(14,3116,3|17,8(19,4 20,4 |21,4
MpumeuyaHne: Haguyepton ykasaHbl 3HayeHus B Mla, nog yepTon - B krc/cm2.
Tabnmua9
lpynna npegenbHbIX KoaddpmmeHTbl HagexHoCcTn nNo 6eToHy
COCTOSIHWI npu cxaTum gpe Npu PacTsbKeHUn gpt
MepBas 1,35 1,55
Bropas 1,00 1,00

2.11.PacyeTHble cCONpOTUBNEHNS MPU pacTskeHun Rpt. ser NPEOErnbHBIXCOCTOAHMI BTOPOK FPYNMbl Npy pacyete no gedopmaumnam
crnegyeT yBenuumBaThb NyTEMYMHOXEHUSI Ha KOAPdMLIMEHT ycrnoBuid paboTbl 6eToHa gpt1 =1,4, a npu pacyeTe no

06pa3oBaHVIOHOPManbHbIX Y HAKIOHHbBIX TPELUWMH OT MHOFOKPaTHO NMOBTOPHbLIX HArpy3oK, a Takke npupacyere no 06pa3oBaHmio
HaKMOHHbIX TPELUMH OT MoObIX HArpy3oK - yMeHbLIaTh NyTEM YMHOXEHUSI Ha KO3PULMEHTYCNOBUIA paboTbl 6ETOHa COOTBETCTBEHHO
gb 1,1 gb4, 3HAYEHNAKOTOPbIX NpUBEeAEHbI B Tabn. 11 n 12.

2.12.3HaveHuns HayanbHOro MOAYNs ynpyroctyu 6eToHa Ep,npu cxxaTnm u pacTs>keHUn NpuHMMatroTcsa no taon. 13.

[nsiHe3alWwmLLEeHHbIX OT CONMHEYHON paanaLMm KOHCTPYKUMIA, NpeaHasHavYeHHbIX AnsaKkennyaTauny B KnumaTtnyeckom nogparioxe IVA
cornacHoCHuIM 2.01.01-82, 3HayeHus Ep, ykasaHHble B Tabn. 13, cnegyetyMHoxaTtb Ha koadduumneHT 0,85.

[nsi 6eToHa,noaBepratoLLerocs NonepeMeHHOMY 3aMOpaXuBaHUIO 1 OTTauBaHWUI, 3HayYeHus Ep,yka3aHHble B Tabn. 13, cnegyer
YMHOXaTb Ha koathhMLMEHT ycrioBuid paboTbl 6eToHa gpg, NpUHMMaeMmblit no Tabn. 17CH1M 2.03.01-84.



I'Ipm HanMuYMMZaHHbBIX O cocTaBe BETOHa, YCNOBUAX U3roTOBNEHUA U T. A. A0NYCKaeTCA NpuHMMaTbapyrne sHa4yeHunsa Eb,
cornacoBaHHble B YyCTaHOBNEHHOM nopsanke.

2.13.MpepenbHble 3HaYeHNs XxapaKTepUCTUKK Non3yvecty 6eToHa jp cnesyeT onpeaenaTb B 3aBUCMMOCTM OTBMaXHOCTHOIO pexvmMa
3KCMyaTaumm KOHCTPYKLMIA No chopmMyIe

P, = P Th s (12)

rae jom - NPeaenbHbIe 3Ha4YEeHUS XapakTepPUCTUKN NoN3yyYecT BGeToHa MPMBNAXKHOCTM OKpYXatoLLen Bo3ayLiHon cpeabl 40-75%,
npvHMMaeMmsble No Tabn. 14 HacToSALMX HOPM;

hq - KO3ahPULNEHT, NPUHUMAEMBIA PaBHBIM MPY OTHOCUTENBHOW BMNaXXHOCTUBHYTPEHHEro Bo3ayxa, %:

CBbILE75 UNN BO BNAXKHOM 30HE. . . . oo v e et e eeee e s 1,1
oT 40 o 75v1nu B 30He HOPMarnbHOW BMAXHOCTU. . . .. . .. . . 1,0
OO 40 MMM B CYXOM B0HE. . . . o vttt e et e e 0,9

2.14.KoachcpmumeHT nuHeiHoM TeMnepaTypHol aedopmauium 6eToHa apt Npy n3MeHeHun TemnepaTyp oT MuHyc 50 go nmtoc50 °C

crnegyeT nNpuHMMaTh paBHbiM 1 * 105 °c-1.

an/l HaNMUUMOAHHBLIX O MUHEPanorMyeckoM CocTaBse 3anofiHUTeNen, CocTase N BOAOHAChILLEHUN GeToHam T. n. aonyckaetca
NpUHNUMATb gpyrme sHadeHunsa abt,06OCHOBaHHbIe B YCTQHOBJIEHHOM NOpsAOKe.

[nsa pacyeTHoMTeMnepaTtypbl Hke MUHYC 50 C BeNMUUnHy ap¢ cnegyeTnpyvHUMaTh Mo SKCNeprvMeHTanbHbIM AaHHbIM.

2.15.HavanbHbIn koaddmumneHT nonepedHon aedopmanmm 6etoHa (koaddmumeHT lMNyaccoHa) n cnegyet npuHMMaTh paeHbiM 0,2, a
mogynbcasura 6etoHa G- pasHbiM 0,4 COOTBETCTBYIOLLMX 3HAYEHWI Ep,yKazaHHbIX B Tabn. 13.

Tabnmual10
Bua PacyeTHble conpoTueneHns 6eToHa ana npeaensHbiX
COCTOSIHWI NepBoW rpynnbl Rp u Rp¢ npu knacce 6eToHa no
ConpoTMBNeHNA MPOYHOCTU Ha cxaTue
B10 [B12,5| B15 [ B20 | B25 | B30 | B35 | B40 | B45
CxaTtue ocesoe _ - -
(npu3ameHHas
npouHoctb) Rp | 6.2 | 7.7 | 9.2 | 122 | 151 | 18.0 | 20.8 | 23.7 | 26.3
63 84 94 | 124 | 154 | 184 | 212 | 242 | 268
PactsikeHune 058 | 0.68 | 0.74 | 090 | 1.03 | 1.13 | 1.23 | 1.29 | 1.35
oceBoe Rpt 59 | 69 | 75| 92 (105|115 (125| 13,1 | 13,8
MpumeuyaHne. Haguyepton ykasaHbl 3HavyeHus B Mla, nog yepTon - B krc/cm2.
Tabnmual1

KoadhcpmumeHTbl ycnosuii
paboTbl 6eTOHa

®akTopsbl, 06ycnoenmealoLme BBEASHNE | yCroBHOE yncrnosoe
KO3hhULIMEHTOB YCNOBUIA paboThbI 0603Ha4eHne 3HaveHne
6eroHa
1. MHorokpaTHO noBTOpSOLIAACS ap1 Cwm. Tabn. 12
Harpyska
2. InMTenbHOCTb OEWCTBUSA Harpysku:
a) Npu y4yeTe NOCTOSAHHbIX, ANUTENbHbIX ap2 0,85

N KpaTKOBPEMEHHbIX Harpy3oK, kpome
Harpy3oKk HeNnpoJOPKUTENbHOTo
OeNcTBMS, CymMMapHas AnuTenbHOCTb
KOTOPbIX 32 Nepuog aKcnyaTayum
Mana (Hanpumep, KpaHOBbIE HAarpy3aku;
Harpysku oT TPaHCMNOPTHbIX CPeACTB;
BETPOBbIE HArpy3ku; Harpysku,
BO3HMKalOLLME NPY U3roTOBMNEHUN,
TpaHCMOpPTUPOBaHUW 1 BO3BEAEHUN U
T.M.), @ TaKKe Npu yyeTe 0cobbIx
Harpysok, Bbl3BaHHbIX AedopMaLmsmm
npocafoyHbIxX, HabyXatoLLmXx,
BEYHOMEP3MbIX U MOAOBOHbIX IPYHTOB;

©0) npu yyeTe B paccmaTpuBaemMom 1,00
COYETaHUM KPaTKOBPEMEHHbIX Harpy3ok
HEeNpOAOMKMUTENbHOIO AEUCTBUA NN
0CObbIX HArpy3okK, He ykasaHHbIX B M03.
2a

3. BeToHUpoBaHMe B BepTUKarbHOM 9b3 0,85
MOMOXEHUN NPU BbICOTE CroS
6eToHnpoBaHus cebiwe 1,5 M




4. BnusiHne ABYXOCHOIO CIIOXHOro aba Cm. n.4.11
HanpsXXeHHOro COCTOSIHUA ,CxaTue -

pacTshkeHue" Ha NpoYHOCTb OeToHa CHMI'I§403.O1-
5. NonepemeHHoe 3amopaxunsaHune un gb6 Cwm. Tabn. 17
oTTauBaHue
CHu1IM 2.03.01-
84
6. Skcnnyataums He 3aLULEHHbIX OT ab7 0,85

COIHEYHON paanaLmmn KOHCTPYKL A B
KnumaTtudeckom nogpanoxe IVA
cornacHo CHul12.01.01-82

7. BETOHHbIE KOHCTPYKLIMK ap9 0,90

8. CTblku COOPHBIX 3NEMEHTOB Npu ap12 1,15
TONWWHe LWBa MeHee 1/5 HanMeHbLUEro
pa3mepa Cce4YeHus areMeHTa n MeHee
10 cm

9. CxaTble anemMeHTbl C CoAepXaHnem ap13 0,90
apmaTtypbl S meHee 0,3 % nnowaau
ceveHuss 6eToHa Npu aKCL eHTpUCUTETE
npogonbHoro yeunus eq > 0,3h

10. MpocTeHkn nNnowaabo ceveHns ab14 0,80

meHee 0,1 M2 B CTEHOBbIX NaHensx
11. Ocob6eHHOCTH YyNpyronnacTnyecknx
CBOMCTB GETOHA Kaccos:

B30, B35

gb15 0,95
B40 0,90
B45 0,85
12. HepaBHOMepHOCTb pacnpegeneHus ap16 0,85

NpoYHOCTU BGEeTOHa BCeX KIacCcoB Mo
BbICOTE CEYEHUS KOHCTPYKL Wi

Mpumevanus. KoaddmumneHTol yenosuii paboTbl 6eToHa no noa.1, 2, 5, 6, 7 fOMKHbI y4MTbIBATLCSA NPY ONPeAEneHnn pacyeTHbIX
conpoTusneHuin 6etoHaRp, U Rpt No nos. 4 - npu onpeaeneHn Rpt ser @ NOOCTanNbHLIM NO3MLUAM - TOMbKO Npu onpeaeneHnn Rp.

2. [InA KOHCTPYKL WM, HAXOOALWMXCS NOA AeNCTBUEMMHOrOKPaTHO NOBTOPSIIOLLENCS Harpy3ku, KOSMMULIUEHT gp2 YUMTHLIBAETCS NpK
pacyeTe Mo NPOYHOCTH, a gp1{ - NPU pacyeTe Ha BbIHOCIIMBOCTb U MO 06pa30BaHMI0 TPELLWMH.

3. Mpu pacyeTe KOHCTPYKL U B CTaauW NpeaBapuTerbHOrooGxaTus KoadULMEHT gp2 NPUHUMAETCS paBHbIM eMHULE.

4. KoacpcpmimeHTbl ycrnouii paboThibeToHa BBOAATCS HE3aBMCUMO ApYr OT Apyra, HO NpU 3TOM MX NPOU3BeAeHNE LOIMKHOObLITL He
meHee 0,45.

Tabrnmua 12

KoadpcpmuneHTsl 00,1102 (03|04 05|06 |0,7
acuMMeTpun Luukna
HanpsbkeHui B 6eTOHE Iy

Kooddnument gp1 0,50 0,55 (0,60 |0,70 | 0,75 | 0,80 | 0,85
H, _ %,mi.n
B Ta6n. 12 O, ruax

: Lo
roe O ain 1 Pnmax cooTBETCTBEHHO HaNMEHbLIEE N HaNBONbLIEe HanpsixeHus B 6eToHe B npeaenax LMKnansmMeHeHns Harpyaku,
onpegensiemble cornacHo n. 3.47 CHulM 2.03.01-84 ¢ yyeromTpe6oBaHui n. 3.14 HacTOALWMX HOPM.

Tabnnual13

HavanbHble Modynu ynpyroctu npu cxatum un
pacTskeHUn Eb><10'3 npw knacce 6eToHa no
NMPOYHOCTU Ha cxaTue
BeTtoH

B10 |B12,5|B15 |B20 |B25 (B30 |B35 |B40 [B45
Ha nagectkoBo- 99 (119 (13.8]16.5(18.8|20.7 [22.0 (23.0|23.6
nec4yaHoM BsiKyLLEM

101 |121 141 [168 |192 [211 |224 [235 |241
Ha nagectkoBo- 11.8 |14.2 |16.5(19.8 |22.5 (24.8 |26.4 |27.6 |28.3
LUITaKOBOM BSDKYLLEM

120 |145 |168 [202 |229 (253 [269 [281 |288

Mpumevanus: 1. Hag yepToi ykasaHbl 3HaYeHNs EbX10'3 B MlMa, noa yepTow B krelom?.

2. IMpu pacyeTe CNoUCTbIX KOHCTPYKLMINO NpeaeribHbIM COCTOSIHUSIM NEPBOV rpynMbl B TEX Cryyasix, kKorda B pacyeTeyunThiBaloTCs
CIOW He TONbKO M3 NNOTHOTO CUMMKATHOrO GETOHA, HO U U3 ApyrXMaTepuarnos, MPUBEAEHHbIE B JaHHOW Tabnuue 3HaYeHns Moaynsi
YNPYrocTy NAoTHOrOCUNMKaTHOro GeToHa crieayeT yBenuuneaTh U yMmeHbluaTh Ha 30 % MCXOAS M3OTKMOHEHWS! B CTOPOHY,
HebnaronpusATHYIO Ans pacyeTa.

Tabnuual14



MpeaenbHble 3HaYeHUst XapakTepUCTUKN NON3y4ecTu
jbm Npw knacce 6eToHa N0 NPOYHOCTM Ha CxaTue
BetoH

B10 [B12,5| B15 | B20 | B25 | B30 | B35 | B40 | B45
Ha nsBecTkoBO- 2,00(2,0011,75(1,50(1,50|1,25|1,25(1,00|1,00
necyaHom
BSOKYLLIEM

MpumeyaHusi: 1. Ansi NAOTHOTO cMIMKaTHOro GETOHA HaU3BECTKOBO-LLITAKOBOM BSKYLLEM MNpeAenbHOe 3HAYEHNE XapakTepUCT KN
NoN3y4ecTu jpm CreayeTnpuHUMaTh Ans PACCMOTPEHHbIX KNaccoB GETOHa paBHbIM eAUHULLE.

2. Mpyn HanMuMKM JaHHbIX O cocTaBe GETOHA B YCMOBUSXAIOTOBMNEHWS] KOHCTPYKLUIA [ONYCKAeTCs NPUHUMATh OApyrve 3HaveHus
jp,COrnacoBaHHbIe B YCTAHOBIEHHOM MOPSIAKE.

3. BnaxHocCTb Bo3fdyxa OKpyxaroLlencpeabl cnegyer onpeaensaTb cornacHo ykasaHusam n. 1.8 CHul12.03.01-84.
APMATYPA

2.16.[ina apMypoBaHUs KOHCTPYKLIWIA, a Takke Ans 3aKknagHbIX U3Aenuii cneayeT NpuHMMaTbapMaTypy U cTarb COrmacHo ykasaHusim
nn. 2.17—2.24 CH1lM 2.03.01-84.

B kayecTBeHanpsraeMon apMaTypbl He JA0OMNYCKAETCA NPUMEHSITb BbICOKOMPOYHYH XONOAHOTSAHYTY0apMaTypHY MPOBOSIOKY KIaccoB
B-Il v Bp-ll gtnametrpom 4 mm 1 MeHee, a Takke apMaTypHble KaHaTbl.

2.17.HopmaTuBHbIE 1 PacCYETHbIE XapaKTepUCTUKN apMaTypbl criedyeT NpUHMMaTh cornacHoykasanmsam nn. 2.25-2.30 CHulM 2.03.01-
84 c yyetom TpeboBaHun nn. 2.18-2.19HacToAWmX HOPM.

2.18.KoadpcpmumeHT ycnosuii paboTel apmaTyphbl gs3, NpMHUMaeMsbivi no Tabn. 25 CHulM 2.03.01-84, cnepgyeTyMHoXaTb Ha

d
1 - —
KO3(ULIMEHT, paBHbIi ﬁ% (roe d— gnametp apmartypbl).

2.19.[innHy 30HbI Nepeaayumn HanpskeHun Ip AnsHanpsraeMor apmaTypel 6e3 aHkepoB crneayet onpeaensTe no gopmyne (11)
CHwuIM2.03.01-84, npuHumas 3HayeHve RpppasHbiM Rppno Tabn. 8 HacToALMX HOPM, a NOTEPW NPeABapUTENbHOTO HaNpPsXKeHUs
apmaTtypbl NpronpeaeneHnn ssp no no3. 1—5 Tabn. 2 HacTOSALLMX HOPM.

3. PACYET 9MIEMEHTOB BEETOHHbIX U XXENE3OBETOHHbLIXKOHCTPYKLIMA MO NPEAESIbHBLIM COCTOSHUAM NEPBOM
rPynnbl

PACYETBETOHHbIX 9NIEMEHTOB MO NPO4YHOCTU

3.1.Pacyet 6ETOHHbIX M KOHCTPYKTUBHO apMMPOBaHHbIX 3NIEMEHTOB MO NMPOYHOCTM CreAyeTnpoM3BOAUTL COMMAacHO ykasaHuam nn.
3.1-3.8 CH1IM 2.03.01-84, npuHumas:

pacyeTHblexapakTepUCTMKM MaTepranos COrfacHo pasf. 2 HaCTOSLUMX HOPM;
KoahhuLmeHT a B dopmynax (12), (14), (15) n (23) CHulM2.03.01-84 paBHbIM egnHULE;
koachuumeHT h no dopmyne (19) CHulM 2.03.01-84 ¢ yyeTromykazaHui n. 3.3 HACTOALLMX HOPM.

3.2. PacyeTOETOHHbIX M KOHCTPYKTUBHO apMMPOBaHHbIX 31TEMEHTOB CTEH C ABYX- U MHOTOPSiAHOMPA3pe3ko criefyer Npov3BoanTb
cornacHo TpebosaHnsim CHul IIl-22-81c yyeTom ykasaHUii HACTOSLLMX HOPM.

3.3.3HaveHuns koadpdmumeHTa h, yunThiBaoLerosnmsaHue npornbda BHELLEHTPEHHO CKaToro afeMeHTa Ha BENUUMHY
3KCLLEHTPMCUTETaNpPoaoNbHOro yeunus eq, cnegyeT onpeaenaTe nodopmyne (19) CHuM 2.03.01-84, npuHumas ycrosHyo

KPUTMYECKYIO CUMY PaBHOIA:

C64E,] 02
a 2
@7 015+8 .

rae ji — Ko3(ULNEHT, YUUTbIBAIOLLMIA BIMSIHUE OSIMTENbHOTOAENCTBUSI HAarpy3ky Ha XeCTKOCTb 3rieMeHTa B NpeaenbHOM
COCTOSIHWM, onpegensiemMbiii nodopmyne

My

@g=1+
My (14)

3aecb M1 n M[— MOMEHTbI OTHOCUTENbHO paCTﬂHyTOVI UnNMHanmeHee CxaToW rpaHn ce4eHNss COOTBETCTBEHHO OT BCEX Harpysok

(NOCTOSAHHBIX,ANUTENBHBIX U KPATKOBPEMEHHBIX) U HArpy30K, NPy AENCTBUM KOTOPbIX YYMTbIBAETCAKOIDMLNEHT YCNoBUiA paboThbl
6eToHa gp2 (cM. no3. 2a Tabn. 11 HacTOALMX HOPM);

de —K03PPULMEHT, NPUHMMaeMbIN paBHbIM eg/h, HO He MeHee

u —0,012R,

J.. =05-001—
g, it 0, b (15)

1 He MeHeeBenuunHbl 0,01,

rae Rp B MIMa, npuHumaercs ¢ yyeTroMmkoahdmLneHToB ycnosuin paboTel gh15 U gh16-



PACYET XXENE3OBETOHHbIX3JIEMEHTOB MO NPOYHOCTU

3.4.Pacyer xene306eTOHHbIX 3NeMeHTOB NO NPOYHOCTM credyeT NPon3BoANTbL cornacHoTpebosaHuam nn. 3.9-3.46 CH1M 2.03.01-84
C y4eToM ykasaHum nn. 3,5—3,12 HaCTOALWMXHOPM.

3.5.PacyeTHble xapakTep1CTuKkM MaTepurarnos cregyer NPMHUMATh COrfiacHO yKasaHUaM pasg.2 HacTOSLMX HOPM, @ BEMUYUHY
npenBapuTEnbHOrO HanpshkeHUs apMaTypbl — COrfacHoykasaHnaM pasg. 1 HaCcTOSILLMX HOPM.

PacyeTno NPOYHOCTH ceYyeHUn, HOpMalnbHbIX K ﬂpOAOﬂbHOf"I OCHU 3N1eMeHTa

3.6.Pacuet ceyeHuit, HopmarnbHbIX K NPOAOSILHOM OCU ANEMEHTA, KOIAa BHELLHAS CUNaaeicTBYEeT B NNOCKOCTM CUMMETPUN CEHEHNS U
apmartypa cocpeoTo4eHa Yy rpaHeiianemMeHTa, nepneHamKynspHbIX K ykasaHHOWM NIoCcKOCTH, criedyer NpoM3BoAMTb COrmacHomnn.
3.10-3.27 CHul1 2.03.01-84 ¢ yyeTom ykasaHun nn. 3.7—3.9 HaCTOALLMX HOPM.

PacyeTHOpMarbHbIX CE4EHWI, HE OFOBOPEHHBIX B HACTOSILLIEM MYHKTE, CrielyeT NpPou3BOAMTL NocopMyram OBLLEro Cryyasi pacyerta
HOopMaribHbIX CEYEHMIA COrnacHo ykadaHusiM M. 3.10HacTosLLMX HOPM.

3.7.MpaHnYHOE 3HaYeHNEe OTHOCUTENBHOM BLICOTHI CXaTOW 30HbI GETOHA XR, NMPU KOTOPOM MpPeaenbHOEeCOCTOSAHME 3IEMEHTOB
HacTynaeT OQHOBPEMEHHO C JOCTUXEHWEM B PACTAHYTON apMaTypeHanpsiKeHUs, PABHOTO pacyeTHOMY COMPOTUBMEHNIO Rs.crieayer
onpenensitb No gopmyne

@
0]
E.s%,max , (16)

;:.FE:

rae W — xapaKTepucTukacxaTol 30Hbl 6eToHa, onpeaensiemMasi CorfacHo ykasaHusiM . 3.8 HaCTOsILLWX HOPM;

SsR — HanpsixeHue B apmaType, Mla, npuHMmaemoecornacHo ykaszanusim n.3.12 CHvlM2.03.01-84;
€b,max — MaKcumarnbHa Kpaesas OTHocuTenbHas fedopmalns B CkaTon3oHe GeToHa, NpUHMMaemas paBHOW Npu yJyeTe:
BCex Harpy3ok —3,5x1 0'3;
Harpysok, NpuaencTBAN KOTOPLIX YUUTbIBAETCA KOIMULIMEHT ycroBuin paboTel 6eToHa gp2 <1,0 (cM. nos.2a tabn. 11) - 4,5><10'3
3.8.XapakTepuncTuKy cxxaTow 30Hbl 6ETOHa weneayeT onpeaensitb no gopmyrne

w=1-0,014Rp 17)
1 npyHumaTth He 6onee 0,85 (3gecb Rp — B Mra).

B cnyuyae, ecrvB pacyeTe BHELLEHTPEHHO CXaTbIX 3NIEMEHTOB CMIIOLLIHOMO CEYEHUSI YUUTBLIBAETCS KOCBEHHOEAPMUPOBaHUE, BETIMUMHY
w B popmynax(16), (22), (23), (25) HacTosALmMX HOPM crieayeT onpeaensTb no dopmyre

w=1-0,014Rp+ d2 (18)
1 npuHUMaTb He Bonee 0,9,
rme Rp -BMrla;
d2 — koadhpmLIMEHT,oNpeaensaemMbli COrnacHo ykazaHusm n. 3.22 CHvlM2.03.01-84.

3.9.MMpu onpeneneHnmn koacbduLMeHTa h AnNacxkaTbIX 3NIEMEHTOB, UMELLUMX TMOKOCTL /i > 14, 3Ha4yeHMe YCIIOBHOWM KPUTUYECKON CUMbI
cnegyeTonpeaensite no dopmyne

6AE,| I 02
ar £D2 o 63 +a‘r.s

#o15+

@ , (19)
rae de M jj — k03pdMLMEHTLI, ONpeaenseMble COrfacHo ykazaHusmn. 3.3 HaCTOALLMX HOPM;

Jp — KOS(PULMEHT, YUNTLIBAOLLMIA BIMSHUENPEABAPUTENBHOTO HANPSKEHWS Ha XECTKOCTb ANEMEHTA, OnpeaensiemMblit CornacHo
n.3.24 CH1IM 2.03.01-84.

3.10.Pacuet anemeHTOB no obLiemy crny4ato (Mpu MoBObix CEYEHNSX, BHELLHUX YCUNUSX 1 ntobomapmupoBaHum) (YepT. 1) cnegyer
NMPOU3BOANTL U3 YCrOBUS

M £ + (RpSp- SssiSsi) (20)
npu aTOM 3HaK ,ntoc" nepeackobkoi NPUHNMAETCS AN BHELLEHTPEHHOIO CKaThs U M3rnba, 3HaK ,MUHYC" — ANsipacTsKeHUs.
B cdopmyne(20):

M — B n3rnbaembix arieMeHTax — NPOEKL M MOMEHTA BHELLHMX CUIT HAaMSIOCKOCTb, NEPNEHAVKYISPHYIO NPAMON, OrpaHUYMBaloLLEN
oKaTylo 30HY CeueHUs;

BOBHELLEHTPEHHO CKaTbIX U PACTSAHYTbIX ANeMeHTax — MOMEHT NpPoAoSibHOM cunbl N OTHOCUTENBbHO OCY, NapannenbHoNNPSIMONn,
OrpaHN4nBaloLLEN CxXaTyH 30HY N NPOXoAsLUeNn:



BO BHELLEHTPEHHO CXaTbIX ANIEMEHTaX — Yepes3 LIEHTP TSXKECTU ceveHnsiHanbonee pacTsiHyToOro UM HaMMeEHEe CXKaToro CTEPXKHS
NpoAoSbHON apMaTypbl;

BO BHELIEHTPEHHO PaCTSIHYTbIX AeMeHTaXx - Yepe3 TOUKY CxaToi 30HbI,Hanboree yaaneHHy oT ykasaHHOW NpsMOoil;

Sp - CTaTUYECKUIN MOMEHT MIOLLAAN CEYEHMSIC)KATON 30HbI GETOHA OTHOCUTENBHO COOTBETCTBYHOLLEN M3 YKa3aHHbIX OCeN, Npu 3TOM
BU3rMGaeMbIX arieMeHTax NosoXeHe OCU NPUHUMAETCA TakUM, Kak BO BHEL|,EHTPEHHOCKAaTbIX;

Sgj — cTaTM4ecKnii MOMEHTMIOLWAAM CEYEHNS i-T0 CTEPXKHS NPOA0NbHOM apMaTypbIOTHOCUTENBHO COOTBETCTBYHOLLEN U3 YKa3aHHbIX
oceln;

Sgi— HanpshkeHUs! B i-M CTEpXHE NPOAOIILHON apMaTypbl,onpefernsiemMble COrnacHo ykazaHUsiM HAaCTOSILLEro NyHKTa.

BbicoTa cxxaTon30HbI X 1 Hanpsa>XeHune Ssgj onpenendanTcd 3 COBMECTHOIo peleHna ypaBHeHMVIZ

Ry Ay — Z oA

51

.

T, = Esfb,m ? w—1 + O,

=0, (21)

; (22)

npu x £wh unu ypasHeHus (21) n ypaBHeHus

0, =2, 5, (50— &) 1:
., (23)

npu wh £ x£ h.

B ypaBHeHun(21) sHak ,muHyc" nepes N npuHMmaercsa AnsBHELEHTPEHHO CKaTbIX 3NIEMEHTOB, 3HaK ,NNoc" — ANS BHELEHTPEHHO
pPacTSaHYTbIX.

MpuonpepeneHnn NONOXeHNa rpaHuULLbl CXaTON 30HbI MPU KOCOM M3rnbe crneayeT yunTbiBaTbMNONOXeHWs, NpuBeAeHHbIe B n. 3.28
CH»IM2.03.01-84.

Ecnu 3HaveHune sgj,nonyyeHHoe no dopmyre (22) ans apmatypsbl knaccos A-IV, A-V, A-VI, B-11,Bp-Il, npeBbiwaet bR gj To HanpsikeHue
SgicrneayeT onpeaensTb no dopmyne

éiz’ _§
o, =|p+{1-p 22
( ) ie‘:‘ - ER:' , (24)

B cnyyae,korga HaiaeHHoe no chopmyne (24) HanpsixkeHve B apMmaType npesbillaeT Rgj 6e3 yyera koaddmumneHTa gsg, B yCrnosus
(20) 1 (21)nopcTaensieTcs 3HavYeHue sgj paBHoe Rgj C y4eTOM COOTBETCTBYIOLLMX KOIPDULMEHTOB YCNOBMIA paboThl, BTOM YMcCne
gse(cm. n. 3.13 CHnlM2.03.01.84) .

YepT. 1. Cxema ycunuinv antopa HanpsixeHuii B Ce4eHUM, HOpMarnbHOM K NPOAOIbHONM OcK xefne30beToOHHOro3nemMeHTa, Npy pacyeTe
ero o NpoYHOCTH

I-— nnockocTb, napannenbHasa niockoCTn OeNCTBUA n3rmbaroLero MOMeHTa, UMNocKoCTb, npoxoaduian Yepes TOHKU
NPUNoOXeHnA Hopmaanoﬂ CUnbl n paBHO,CI,eVICTBy}OLLI,I/IXBHyTpeHHVIX CKMMarLWnX N pactarmearoLLmnx yCI/IJ'IVIIZ;

1 — ToYKanpunoXxeHNs paBHOAENCTBYIOLLEW YCUINWIA B OKaToN apmaTtype 1 B 6eTOHe CKaToMN 30HbI; 2— TOYKa NPUINOXEHNS
paBHOAEWCTBYIOLLEN YCUNWIA B pacTSHYTON apMaType

HanpsiokeHnesgiBBOONTCS B pacyeTHble hOpMYIibl CO CBOMM 3HaKOM, NofyyaemMbIM Npu pacyeTe nogopmynam (22) — (24). npu aTom
HeobxoaMmo cobnoaath credyloLume yCroBus:

BO Bcexcnyyasx Rgj ® ssj * -Rsci;

ananpensapuTenibHO HanpsaXeHHbIX 3J1IEMEeHTOB Sg;j 3 Ssci,3A€Ch Sgcj - HANpPsAXeHneB apmMmaTtype, paBHoOe npeasaputTeribHoOmMy



HaNPsSHKEHNIO S'gpj, YMEHbLIEHHOMY Ha BENUUMHY Ssc y(CM. nn. 3.12 1 3.22 CH1IM 2.03.01-84).
B dpopmynax(21) - (24):
Asj — nroLlaab Ce4eHus i-rocTepXHs MPoAONbHON apMaTypsl;

Sspi — NpeaBapuTerbHOe HanpshxeHve B i-M cTepxHe npogonbHoapmaTypbl, TpUHMMaemMoe npu koadduumneHTe
gsp,HasHa4aemMoMm B 3aBUCUMOCTU OT PACTIONIOKEHNS CTEPXKHS,

€p,max —OTHOCUTENbHaA ,qeq)opmau,ml, npuHMMaemas B COOTBETCTBUU C M. 3.7 HacToALMX HOpM;

ep,b —OTHOCUTENbHas AecdopmaLns CkaTus Mo BCeMy CEYeHUIo Npu X = h,NpuHMMaemMas paBHOI Npu yJeTe:

BCEX Harpy3ok—2x1 0'3;

Harpysok, NpuaencTBAN KOTOPbIX YUMTbIBAETCA KOIMMULINMEHT yCcroBuin paboTel 6eToHa gp2 < 1(cM. no3. 2a Tabn. 11 HacTosALmMx
HOpM) -2,5><10'3;

hpji— paccTosiHne ot ocu, NpoxoasLuer Yepesa LLEHTP TSXKECTU Ce4YeHUsI paccMaTpMBaEMOr0i-ro CTePXHsSi apMaTypbl U napansnensHowm
NPSIMON, OrpaHMyMBaloLLEl CKaTyo 30HY, JoHanboree yaaneHHON TOYKN CxXaTou 30HbI (CM. YepT. 1);

W —XapaKTepuctuka, onpegendemMas CorfacHo ykasaHuam n. 3.8 HacTosWwmX HOPM;

X

Xj — OTHOCUTENbHAsABLICOTA CXXaToW 30HbI GETOHA, paBHast hﬂi ;

XRi, Xeli — OTHOCUTENbHAs BbICOTa CKaTOW 30HbI, OTBEYaloLLAs AOCTUXEHUIO BPAaCCMaTPUBAEMOM CTEPXKHE HaNpPSKEHWN,
COOTBETCTBEHHO paBHbIX Rgj U bRgj. 3Ha4YeHWs XRj, 1 XelionpeaenstoTcs no dopmyne

m

;E:’(eh’) = T
1+ sRi(all)

Es%,max , (25)

30eck SRj(eli) - HanpsbkeHus B apmartype, Mra,onpesensieMble cornacHo ykasaHusm n. 3.28 CHulM 2.03.01-84;

b —koadpdpnumneHT, npuHumaemsin no n. 3.28 CH1IM 2.03.01-84.

B cpopmynax(70) v (71) CH1M 2.03.01-84 BenmnumHa sgpj MPUHUMAETCS C yY4ETOMNOTEPD, NPUBEAEHHDIX B N03. 3-5 Tabn. 2 HacToALmMX
HOpM.

PacuyeT ce Yye HU,HAKNOHHbIX K npop,oanoﬁ OCM 3NieMeHTa

3.11.MNpu pacyeTe ceveHni, HaKIMOHHbIX K NPOAOSIBHON OCY 3rEeMEHTA, CriedyeT NpUuHMMaTbCrneayoLlme 3HaYeHnst KoL MEeHTOB,
BXOOALLMX B pacyeTHble dropmynbl nn. 3.30 - 3.35CHMM 2.03.01-84:

b=0,01; jo2=1,80; jo3=0,55;jp4=1,35;

Kpome Toro, 3HaveHune koacpdpuumneHTa0,3 B opmyne (72) CHvIM2.03.01-84 cnepyet 3ameHnTb Ha 0,25, a 3HaueHuekoadduLeHTa
5 B dhopmyne (73) Ha 2,5.

dopmynbl ANsionpeaeneHns BCcex Apyrmx KoagguumneHToB criegyet npuHuMaTtb no nn. 3.30 — 3.35 CHuIM2.03.01-84.
3.12.PacuyerT xene306eTOHHbIX KOPOTKNX KOHCONEW KOMOHH Ha AeMCTBME MONepeYHon cunbicneayer npou3BoanTb COrfacHo
TpeboeaHmsam nn. 3.34 n 5.30 CH1lM 2.03.01-84. MNpnatom: B NnpaBoi YacTu ycrnosus (85) cnegyer npuHumMaTth KoaddumumeHT 0,5
BmecTo 0,8;B BblpakeHUN, KOTOPOE AOMKHO ObiTh HE Boree NpaBoW YacTu ycrnosus (85),npuHMmMaetcs koadpduLnEHT 2,5 BMecTo
3,5; B opmyrnie (87) koadhdbmuMeHT npu anpuHumaetrcs 2,5 BMecto 5.

PacuyeT e ne306eTOHHbIX3/1e MEHTOB Ha MeCTHOe Aie UICTBUE Harpysku

3.13.PacuerT xene306eTOHHbIX 3NIEMEHTOB Ha MECTHOE AEWCTBUE HArpy3ku crneayeTnponssoanTb cornacHo TpebosaHuam nn. 3.39 -
3.46 CHu1IM 2.03.01-84 Kak ANAKOHCTPYKL M U3 MENKO3EPHUCTOro beToHa.

Pacyekene3o6e TOHHbIX 35ie MEHTOB Ha BbIHOCIIMBOCTb

3.14.Pacuert xene3obeToHHbIX 3NIEMEHTOB Ha BbIHOCNMBOCTL CrieAyeT NPOM3BOAMTL cornacHoykasaHuam nn. 3.47 - 3.49 CHull
2.03.01-84, npuHumas:

K03pmuMeHTyCnoBUi paboThbl 6ETOHA gh1 -MO Tabn. 12 HACTOSALWMX HOPM;

KO3hhUL MEHTBIYCIIOBUIN paboTbl apMaTypbl gs3U gs4 — COOTBETCTBEHHO noTabrmmuam 25 n 26 CHulM2.03.01-84 ¢ yyeTom
TpeboBaHuit N. 2.18 HaCTOSILMX HOPM;

KO3thhULMEHTNPUBEAEHUS apMaTypbl kK 6eToHy a’- paBHbiM 40, 33, 28, 25, 21, 19, 17cooTBETCTBEHHO ANs knaccos 6eToHa B15,



B20, B25, B30, B35, B40, B45.
4. PACYET 2MEMEHTOBXENE30BETOHHbIX KOHCTPYKLUI NO NPEQENbHbLIM COCTOAHMSIM BTOPOM MPYMMbI
PACYETXENE3OBETOHHbIX AJIEMEHTOB NO OBEPA3OBAHUIO TPELLIMH

4.1.Pacyert xene306eToHHbIX 311eMeHTOB N0 06pa3oBaHUI0 TPELLUMH CrieayeT NPOM3BOAMTL BCOOTBETCTBUM C ykasaHuamu nn. 4.1-4.12
CHuIM 2.03.01-84, npuHumas:

pacyeTHbleXapakTEPUCTUKL MaTepuarios CoracHo pasa. 2 HaCTOALLMX HOPM;

ONVHY 30HbINEpeaaYn HanpsHXeHU ona Hanpsraemon apmatypbl 6e3 aHkepoB, ykasaHHyto B nn. 4.3 n4.11 CHulM 2.03.01-84, -
cornacHo n. 2.19 HacTosILLMX HOpPM;

3HayeHwne sptB popmyne (140) CHulM 2.03.01-84 -c yyeTtom ykasaHum n. 3.14 HACTOALLMX HOPM;
koadpdmumeHT ycrnoBuiipaboTel 6eToHa gpj — no Tabn. 11 HacToAWMX HOPM;
koacpdmumeHT aB copmyne (142) CHulM 2.03.01-84 paBHbim 0,02.
PACHETXEJNNE3OBETOHHbIX ANEMEHTOB NO PACKPbITUIO TPELLIUH
PacueT no packpbITUIO TpE LWUH, HOPMarbHbIX K MPOAONLHON OCUaNie MeHTa
4.2.LlnpuHy packpbITUa TPeLUmH, HopMarbHbIX K NPOAOSNbHOM OCY 3NeMEHTa acrg, MM, Ha YPOBHE LieHTpa TSXeCTH

pacTsiHyTo/iapMaTyphbl CriegyeT onpefensitb no dopmyrne

& &

|
Ty 4, , (26)

Qe = 354@3 I

rae jj3— ko3adpPULUMNEHT, MPUHUMAEMBIA PaBHbIM NPU YYeTE:!

KpaTKOBPEMEHHbIXHArPy3oK ¥ HEMPOAOIMKUTENBHOIO AEUCTBUS NMOCTOSIHHBIX U ANUTeNbHbIX Harpysok - 1,0;
MHOrOKpPaTHOMOBTOPSIIOLLENCS HAarpysku, a Takke NPOACIHKATENBHOTO AEACTBUS NMOCTOAHHBIX MONUTENbHbIX Harpy3ok —1,5;
h - KoadhnLMeHT, NpUHMMaeMbIii cornacHo ykasaHuamn. 4.14 CHulM2.03.01-84;

Ss — HamnpsbKeHUe Ha ypoBHE LieHTpa TsHKECTU apMaTypbl S U (Mpu Hanuuuy nNpeaBapuTenbHOMO HanpsXKeHWs )NpupaLleHme
HanpsKeHW OT AENCTBIUS BHELUHEe Harpy3ku, onpeaenseMoe corfiacHoykasaHusiM M. 4.3 HacTosALLMX HOPM;

Ggsp — Moaynb AechopmaunmcmMeLleHns apmaTypbl OTHOCUTENBHO GETOHA Ha yyYacTKax Mexay TpeLumHamMu, NPUHMMaeMbIAPaBHbIM
nns 6etona:

Ha M3BECTKOBO-MECYaHOM BSXKYLLEM ............ 0,67Ep
Ha U3BECTKOBO-LLITAKOBOM BSDKYLLEM ............ 0,62Ep
Ug — NepUMeTp CeYeHNsIpacTaHyTON apmaTypbl;

a1 — koadpprumneHT, onpeaensemMblv: Npy ABY3HAYHOW 3NOPEHANPSXKEHUI B CE4EHUN anemMeHTa no dopmyne

(-ag) 150,80 £)1-0338,)
4 = 2 3
ﬁ—@§)+u%%ﬁ—%mfﬂﬂél (27)

NPUOAHO3HAYHOW 3MOPe HaNPSKEHUN B CEYEHNU 3IEMEHTA Mo hopmyne

3HayeHune a1 npuHnmaetcsiHe mexee 0,4.

B cdopmynax(27) n (28) :

A —KO3(PPULUEHT, YUNTLIBAIOLLMI NOMIOXEHWNE PACTAHYTON apMaTypbl MO BbICOTE CeYeHus;
Xm — OTHOCUTENbHAas BbICOTa CXaTOMN 30HbI ANIeMeHTa cycpeAHeHHbIMN AedopMaLMsaMm B CKaTON 30HE U PacTAHYTOW apmaType,
onpegensiemasicornacHo n. 4.18;

a2 — KoapuLUneHT, NPUHUMaEMbIN paBHbIM

5 a

G =2_"1"
E, bhy 29)

MpypacnonoxeHun pacTsaHYTON apMaTypbl B HECKOMbKO PSAO0B MO BbICOTE PaCTAHYTOM 30HBILLMPUHA PACKPbITUS TPELLMH Ha YpOBHE
CTepxHeln, Havbonee yaaneHHbIX OT HEWTPanbHONMUHMK, BblYUCHAETCS No dopmyne (26) ¢ yMHOXeHVeM Ha KoadhdULINEHT a3,

onpegensiembin No gopmyne



o=l —Ce
hl-¢) (30)

rae Cs — paccTosiHue OTLeHTpa TSXeCTU NIoLaan CeYeHns BCe pacTAaHYTOM apMaTypbl A0 LLIeHTpa TAXECTU paaacTepxHen,
Hanbornee yaaneHHoro oT HenTpanbHON NIMHUK.

LLnpmHaHENpOaOmKMTENBLHOMO PaCKPLITUS TPELLMH ONpeaensieTcs:

Ons aneMeHTOB2-1 KaTeropun TPeLLMHOCTONKOCTN OT HEMPOOOIMKUTENbHOrO AEACTBUSA MONHOW Harpy3ku(NOCTOSAHHOMW, ONMTENbHOM,
KpaTKOBpPEMEHHOW) — no dopmyre (26);

Ans anemMeHToB3-ii KaTeropum TPELLMHOCTOMKOCTM— Mo hopMyne

+a

e = &, ored, (31)

(0 B 1 red

e “erel - WMPUHA PACKPBLITUS TPELLMH OTHENPOAOIKATENLHOIO AEHCTBIUS MOMHOM Harpy3ku;
%ere2 - LUMPWHA PACKPLITUA TPELMH OTHENPOAOMKUTENLHOTO ASNCTBIUA NOCTOSHHBIX U ANNTENbHBIX HATPY30K;

|:I-::r\r:3 - lUMpUHa NpoaoIKUTENbHOropacKkpbITUA TPELWNH OT OEeNCTBUSA MOCTOAHHBIX N ANUTENbHbIX Harpysok.

Snavernst Fercl, Forcd v Fenc3 onpegenstoTcsa nogopmyrne (26) HacTosWwmMX HOPM. Bxoasiume B Hee BenuuuHbl ym U eg tot

BbIMMCTIAIOT N0 chopmynam(42) u (55) npu 3Ha4eHUsIX wp/ onpeensiemMbix no dopmysam (37) u (38), u gm -no Tabn. 15, npuyem wp/ v
QGm Haxo4sT NpU BbIYUCTIEHUN:

3

arel U d

crc2 - OT AeNCTBUS NONIHONHArpysku;

Do - OeNCTBMSA NOCTOAHHON U ANUTENbHOWHAarpy3ok.

LLnprMHanpoOomkUTenbHOro PackpbITUS TPELLMH st ANEMEHTOB, K TPELUMHOCTOMKOCTH KOTOPLIXPEAbsBsoTCA TpeboBaHus 3-i
KaTeropuu, onpeaenstoTcs OT NPOAOIHKUTENbHOMOAENCTBUS MOCTOSIHHBIX U ANUTENbHbIX HAarpy3oK.

Ha yyacTkaxanemMeHTOB, MMeloLLMX HauanbHble TPELMHbI B CKaTOoW 30He, LUMPUHY PacKpbITUS TPELLMH,BEIMUCTIEHHYIO N0 dhopMyre
(31), cnepyert yBenuumeatb Ha 15%.

4.3.HanpspkeHus (Mnu ux npupaLleHns) cnegyeT onpeaensTb No opMynam:

Ona UeHTpanbHOPaCTAHYThIX 3NeMeHTOB

anausrnbaemsolx, a Takke BHELIEHTPEHHO PacCTAHYThIX NPpU €( tot 3 0,8h0 N BHELLEHTPEHHO CXXaTbIX 3J1EMEHTOB

o

Ms _Nfof}zﬂ 1_ ?
g =
&
Zn , (33)
ANSIBHEL|EHTPEHHO PacTSHYThIX ANeMeHTOB Npu eQ tot < 0,8hg
o = M.s — Nfofzs

5

zA; (34)

B cdopmynax(32) - (34) :

Ntot VMg —COOTBETCTBEHHO PaBHOAENCTBYIOLLASA NPOAOMbHbIX CUI U 3aMEHSIOLLMIA MOMEHT,onpeaensieMble cornacHo TpeboBaHuAM
n. 4.16; npu onpegeneHny sHa4yeHnss Mg 3KCLEHTPUCUTET NPOAOSbHbIX YCUINMIA OTHOCUTENBHOOCH, NPOXOAsLLEN Yepes LeHTp
TSDKECTU PaCTSAHYTON apmaTypbl, CNeayeT CHATaTbNONOXUTENbHBIM, ECIIM OH HanpaBrieH B CTOPOHY CKaTol (MeHee pacTsSHYTOM)
30HbICEYEHNS;

Xm — OTHOCUTENbHas BbICOTa CXaToM 30HbI (CM. M. 4.2 );
Zm - BENWYMHA, XapaKTepusytoLLas NnornoxXeHWEBHYTPEHHUX YCUMUIA B CEYEHWU 1 onpeaernsiemas cornacHo TpebosaHusm n. 4.19;
Zg —pPacCTOsIHME MEXIY LLeHTpaMM TSXKECTU PacTSHYTON U cxaTon apMaTypebl, paBHoe hp-a’

€0, tot — 3KCLIEHTPUCMTET PaBHOAEICTBYIOLLEH NPOAONLHOK cunbl N 1 yeunus npeasapuTensHOro 06xaTus POTHOCUTENBHO LIEHTpa
TSKECTW NPUBEAEHHOTO CEYEHVS.

4.4.TnybrHy HaYanbHbIX TPELLWH B CKaTon 30He hgrc,00pasytomxcs npu npegBapuTensHOM obxaTum, TpaHCNoOpTUPOBaHUM U
MOHTa)XeaM1IeMeHTOB, criedyeT onpeaensTb no dopmyne



A, =h—125& A (35)
3HaueHus xmcneayeT onpeaenaTe no gopmynam (53) — (56). 3HaveHue hgre He gomkHo npesbiwaTs 0,5h.
PacueTrno packpbITUIO TPe LUMH, HAaKITOHHbIX K NPOAONbLHON OCKU 3rie MeHTa
4.5.lLInpunHy packpbITUSA TPELUWH, HAKIMOHHbIX K MPOAOSIbHOM OCU 3NIeMEHTa, B MeCcTenepeceyeHns nonepeyHon apmaTypon

HaKIMOHHOW TpeLUMHbI creayeT onpeaensTb cornacHoykasaHusam n. 4.17 CHul2.03.01-84, npuHumas ycunue obxatusi P ¢
y4eTOMMNoTEPb MO Tabn. 2 HAaCTOALLMX HOPM U 3HAYEHUS jj = j|3,yKa3aHHbIX B M. 4.2 HACTOSILLMX HOPM.

PACHETXXENE3OBETOHHbLIX ANIEMEHTOB MO 3AKPbITUIO TPELLIUH

4.6.Pacyert xene300eTOHHbIX 3N1IEMEHTOB MO 3aKPbITUIO (3aXaTWI0) TPELLMH CrieayeTnpon3BoauTb COMfacHo ykasaHusim nn. 4.18, 4.19
1 4.21 CH»lM 2.03.01-84, npvHumas:

pacyeTHblexapakTepUCTUKM MaTepranos COrfacHo pasa. 2 HaCcTOSILLMX HOPM;
3HaYeHus Sgp W PC y4eTom notepb — Mo Tabn. 2 HaCTOSALMX HOPM;
3HayeHne—nodopmynam (32)—(34) HacTosALLMX HOPM,;

rmaBHbleHaNpsXXeHnsi B GETOHE Ha YPOBHE LIEHTPa TSXECTU npuBeAeHHoro cevyenns — no n. 4.11CHulM 2.03.01-84 ¢ yyetom
yKasaHum n. 4.1 HaCToALLMX HOPM.

[na y4acTKoBaNEMEHTOB, UMEIOLLMX HaYarnbHble TPELUMHBI B CKaToW 30He, 3HaYeHue Ssp.NpuBeeHHoe B cdopmyne (154) CHull
2.03.01-84, gomkHO ObITb CHWXEHO Ha 15%.

PACYETXEJIEBOBETOHHbIX SJIEMEHTOB MO AE®OPMALIUAM

4.7.Jedopmanium (nporubel, yrrbl NOBOPOTA) SrIEMEHTOB Xefne306eTOHHbIX KOHCTPYKLMNCNEAYET BbIMMCIATE N0 hopMynam
CTPOMUTENBHON MEXaHWUKW, ONpeaensis BXOASLIME B HUX3HAYEHUS KPUBK3HbBI COMNAacHO yka3aHWsSM HaCcTOosILLero pasaena.

BenuunHakpyemaHbl 1 AedhopMaLi v KeNne3o6eTOHHbIX 3NIEMEHTOB OTCYATLIBAETCS OT MX HAYaNbHOrOCOCTOSIHUS, MPY HANUYUK
npeaBapuUTENbHONO HaMNpsHKEHUs — OT COCTOSIHWS A0 obxaTusbeToHa.

4.8.KpnBun3Hy ene3obeToHHbIX 3NIeMEHTOB CrieayeT onpeaensTb No cpegHum adecdopmanmsam BCKaTON U pacTAHYTOM 30HAX MCxoas
13 CrieayoLIMX OCHOBHbIX MOMOXEHWUI (YepT. 2):

ceveHust nocrneaedopMUpPoOBaHUSE OCTAKOTCS NIIOCKUMM Kak Ha yYacTKax, e B pacTsiHyTOlM 30He MMelTCATPELLMHBI, HopManbHble K
NpoJorbHOW OCY 3NEMEHTa, Tak U Ha yyacTKax, [ae aTUTPeLLMHbI He 0bpasyoTcs MMB0 OHW 3aKPbIThI;

HanpsbkeHns BOeToHe pacnpenensitoTcs Mo NIMHENHOMY 3aKOHY (TpeyronbHas hopMa 3Mopbl HAMPSXXEHN)N oNpeaensioTcs ¢
y4yeToM Heynpyrux gecdopmauui 6etoHa (cm. n. 4.10) ;

Ha yJacTKaxaNeMEHTa, rae TPELMHbI B PacTsIHYTOM 30He He 06pasytoTcst MO0 OHW 3aKPbIThI, CEYEHUSIPACCMaTpUBaAOTCS
CMIOLLUHBIMUY, COCTOSAILLMMM M3 GETOHA U apMaTypbl B CKaTON MPACTSHYTON 30HaX;

Ha yJacTKaxaneMeHTa, rae B pacTsiHYTON 30He UMEIOTCS TPELLWHBI, HopMarbHble K NPOAOIIbHOM OCY,CeYEHUsl paccMaTpUBatoTCs
COCTOSILLMMM B CKaTOMN 30HE U3 GETOHA 1 CxaToi apMaTypbl(ecny OHa UMeETCsl), a B paCTsIHYTOM 30He — TOJIbKO 13 apMaTypbl,
HanpsKEHVSIKOTOPOW ONpedensitoTCs C YYETOM CTECHSIIOLLETO BO3AEVCTBUA PacTsHYTOro GeTOHa HayvacTkax Mexay TpeLHaMu (CM.
n. 4.11).

4.9.3neMeHTbI Ny y4acTky AMEMEHTOB paccMaTpuBaloTcsa 6e3 TpeLumH B PacTsHYTO 30He,ecnu TpeLLmHbI He 06pasyoTcs Npu
[AENCTBIUN NMOCTOSIHHBIX, ANUTENbHBIX MKPATKOBPEMEHHbIX HAarpy30K UIM OHW 3aKPbITbl NPU AEACTBUM NOCTOSIHHBIX U
ANUTENbHbIXHArpy3ok,

UepT. 2. CxeMbl ycunuiin aniopbl ecopmaLuil U HanpsbkeHU B MONepeYHOM CeYeHUM ANEMEHTA NpU pacyeTe erono aedopmaluam

a- Ha yJacTKax, [ie B pacTAHYTOM 30HE OTCYTCTBYIOT TPELUMHbI, HOPMarbHbIE KNPOAONbHOWM OCK; 6 - Ha y4YacTKax, [ae B pacTsHyTOM
30HE UMEINTCATPELLMHBI, HOPMarbHbIe K MPOAOSIbHOM OcK; 1 - ceveHus; 2 - anopbiaedopmannii; 3 — cxembl YCUnniA 1 antopbl
HanpsKeHUn



npu 3TOM Harpy3ku BBOAATCS BpacYeT ¢ koadhhnLMEHTOM HafEXXHOCTM no Harpyske gf = 1,0.

4.10.Heynpyrue gedopmanium 6eToOHa CXaToM U pacTsHYTOW 30H Ha y4YacTkax aneMeHTa 6e3TpelmH n 6eToHa CKaTon 30HbI Ha
y4acTkax ¢ TpeLmHamm CrieflyeT yumTbiBaTb YMHOXEHUEMBENUYMHBI Ep, Ha KOI(MUUMEHT Wp|,MPUHUMEEMbIA PABHBLIM:

npuHeNpPoOAOoIMKUTENbHOM ,D,el7ICTBVIVI NOCTOAHHbIX, ANMUTENbHbLIX N KPATKOBPEMEHHbIX HAarpy30K
wpl =0,9; (36)
npunpoaomkUTeNibHOM ,D,eVICTBVIVI NOCTOAHHbIX U ANMUTENbHbIX HArpy30K

1

ml!‘:
1+@ (37)

¢

rae jp— BenuuMHa, onpegensemas cornacHo TpebosaHusam n. 2.13;

npu pacyete no,qe(bopmauvmm 3N1eMeHTOB, BOCMPUHUMAaKLWMUX MHOTOKPaTHO NOBTOPAKOLLYHCA Harpysky,He3aBUMCUMO OT
NpPOAOITKNTENBHOCTU nencreus Harpyskm

2-10°
M. =—
Pl Q'Eb (38)

rae a’— koadp1LMEHT NpuBeaeHUsA apMaTypbl K GETOHY NPUMHOTOKPaTHO NMOBTOPSIOLLMXCA Harpyskax, onpegensiemMbiv B
COOTBETCTBUM C ykasaHusimun. 3.14.

4.11.Mpw onpeaeneHun KPUBM3HBI Ha y4acTkax ANeMEHTa € TpeLUMHaMmM B pacTsSHYTON 30HeyCUnusi B 6eTOHe pacTsiHYTOM 30HbI

Mexay TpeLmHaMm, okasblBatoLLye CTECHSIOLWEeeBO3aeNCTBME Ha cpedHme Aedopmalm apmaTypsl, cnegyer yunTbiBaTb AeneHnem
MOAYyNSyNnpyrocTy apmaTtypbl Ha KO3(ULIMEHT ¥y, onpeaensiemMbivi cornacHo n. 4.17.

4.12.0nq n3rmbaembix anemeHToB npu I/h < 10 HeOBX0ANMO YUNTbIBATh BNUSHWE NOMEPEYHbIX CUM Hamx Npormb cornacHo
TpeboBaHusaM n. 4.21.

4.13.Ecnv npu n3rotoBneHumn, TpaHCrnopTMPOBaHUN U MOHTaxe KOHCTPYKLIMI B 30HE, KOTOPasiBNOCNEACTBUN NoA AeNCTBUEM
Harpysku Byaer cxaTa, MOryT BO3HVKHYTb TPELUMHbI,Hannume aTuX TPELLMH JOMMKHO BbiTk Y4TEHO cornacHo TpebosaHusam nn. 4.15 n
4.20.

OnpeaeneHneKPMBU3HDI Xefe306e TOHHbIX 311Ie MEHTOB Ha yYacTKax 6e3 TpeLUnH B pacTAHYTOM 30He

4.14.Ha yyacTkax, rie He 06pa3syloTcsl HopMarbHbIe K MPOAONBHON OCU TPELLUMHBI, KPUBU3HYM3rMGaeMblX, BHELLEHTPEHHO CXaTbIX U
BHELLEHTPEHHO PacTsHYTbIX ANIEMEHTOB CriefyeTonpenensiTe no dopmyre

1 M
rOOE T, (39)

rae M — MOMEHT BHELLHWX cvi (BKIOYasi yeunue npeaBapuTeribHOrooGxkaTusl) OTHOCUTENBHO OCU, HOPMasibHOM K MIOCKOCTM
JAelcTBUs U3rnbatoLLero MOMeHTau NpPOXoAsLLeit Yepes LLeHTP TSXKECTM NPUBEAEHHOTO CeYeHNs;

Wp| — KOAHMLIMEHT, NPUHUMAEEMbIA B COOTBETCTBUN C . 4.10;
Ep — npuHumaetcs cornacHo n. 2.12.

MpumevaHwue.lMpy onpeaeneHuy NpMBEAEHHONO CeYeHns apmaTypy cneayeT NpuBoauTb K 6eToHy cMoaynem Aedopmal i, paBHbIM
WplEp.

4.15.TonHyto BeNWYMHY KPUBM3HBI HAa y4acTke, e He o6GpasyloTcsl TPELLMHbI B pacTsIHYTOW30He, crielyeT onpeaensiTe no opmMyne

1 1 1 1

rONRS Ny N (40)
1
roe ™7 —KPWBU3HA OT KPaTKOBPEMEHHbBIX Harpy3ok;
1
77y — KPVBU3HA OTMOCTOSIHHBIX U AMTENbHBLIX Harpysok;
1
77y — KpvBM3Ha,00ycnoBneHHas BuIrMOoM BCreacTBne NondyvecT 6eToHa OT yeunusa npegsaputenbHoroobxatus.
1 1 1
F. F. F
BenuumnHbl 1 un 2 — onpegensitoT nocdopmyne (39), a BennumHy 3 — cormacHo n.4.20.

Ha yyacTkax,rage HopmanbHble TpeLLHbl 06pa3yoTcs, HO Npu AeNCTBUN paccMaTprBaeMbIX HAarpy3okobecnedYeHo nx 3akpbiTue,
nonHas KpUBM3Ha OOIMKHA ObIThb yBenuyeHa Ha 20% NocpaBHEHWUIO C PACYETHOMN.



[pv pacyeTeaneMeHTOB C HavanbHbIMU TPELLMHAaMU B CKaToW 30He MonHasi KpMBU3Ha JormkHa bbiTbyBenvyeHa Ha 15% no
CpaBHEHMIO C Nony4veHHorn no dopmyrne (39).

Onpe,qeneHMeruausubl Xere306e TOHHbIX 3/1e MEHTOB Ha y4dyacTkax ¢ TpewmHamu B pacmHyToﬁ 30He

4.16.Ha yyacTkax anemeHTa, rae 06pa3sytoTca HopManbHble K NPoAoSIbHON OCK TPELLUMHBI BpaCTSHYTOW 30HE, KPUBU3HY M3rMGaeMbix,
BHELLEHTPEHHO CXKaTbIX M BHELLEHTPEHHOPACTSHYTbIX ANEMEHTOB CreayeT onpeaensiTb no dopmyne

M.S_Nfofhﬂ 1_i
3/ ¥,

d thﬂ(l_iz) A, (41)

roe Mg — MOMEHTOTHOCUTENBbHO OCU, HOPMAarbHOW K NIOCKOCTU AENACTBUSA 13rmbatoLlero MoOMeHTa MNpoXoasLUMin Yepes LLeHTP
TSHKECTU MIOLL@aN CEYEHMS apMaTypbl S,0T BCEX BHELLHWX CWM, PACMOJSIOXKEHHbIX MO OAHY CTOPOHY OT paccMaTpUBaEMOroCEYEHNS,
BKIMtOYas ycunve npeasapuTeribHOro obxatus (3amMmeHs Wi, MOMeHT). [Ansn3rnbaeMblx 3r1ieMEeHTOB C HEHanpsraemMmon apmaTtypoi
Ms = M,'

Ntot - paBHOAENCTBYOLLAs NPOAONBHOW CUIbI U yeunuanpeaBapuTensHoro ooxatumsa P (Npy BHELEHTPEHHOM pacTskeHumn cuna N
NPYHUMAETCH CO 3HaKoM ,MuHyc"). [Ing n3rnbaemMbixanemMeHToB C HeHanpsraemon apmatypon N = 0;

Xm —BennuMHa, onpegensiemas cornacHo n. 4.18;
Ym — k03bULNEHT, yunThiBatoLLMIA paboTy GETOHa PaCcTSIHYTON 30HbI MEXAy TPELLMHaMK 1 onpegensieMblicornacHo n. 4.17;
Zm — BenuurHa, onpegensiemascornacHo n. 4.19.

Onsa FVI6KI/IXBHeLJ,eHTpeHHO CXKaTbIX U BHELEHTPEHHO PacCTAHYTbIX 3N1IeMEHTOB Npu onpeaeneHnun MS crnenyert yunuTbiBaTh BrinAHUe
nporM6a Ha3KCUEHTPUCUTET CUIbI N, onpeaenasa ,qe(bopmau,vn/l TakMx aNneMeHTOoB MeTogomMnocrenoBaTenbHbIX I'IpI/I6J'IVI)KeHVIl7|.

4.17.3Ha4eHne KoaULMEHTA ¥y, YUUTbIBaKOLLEro paboTy 6eToHa pacTAHYTOM 30HbI MEXAYTpeLHaMK, cneayeT onpeaensiTb no
dopmyrne

A
here
Vo 10Ty
¢ (42)
rae gnr— KO3(PULMEHT, NPUHUMaeMsblin no Tabn. 15;
Tabnmual5s
Bua apmartypebl KoadbdpmmeHT gm npuy yyete gencraus
Harpysok
HeNpOoAOIMKUTENbHOTO[TPOACIKUTENBLHOTO|
Mepuoaunyeckoro 0,7 0,35
npodmns
Mapkas 0,6 0,30

Mg — MOMEHT BHeLLHMX cun (BKIloYas ycunvMenpeasapuTteribHoro obxatusi P, npy OeACTBUM NOMHOM Harpysku, OTHOCUTENbHOOCH,

nepneHavKynsipHOM K MOCKOCTU n3rmba 1 NpoxoasLuein Yepesa TOUKY NPUIoKeHUSApaBHOAENCTBYOLLEN YCUINnA B GeTOHe CxaTou
30Hbl HENOCPEACTBEHHO Nepes 06pa3oBaHMEMTPELLMH;

Mp, crc — MOMEHT BHYTPEHHVX YCUIMIA, BOCTIPUHMMAEMBbINGETOHHON YacTbio cedeHuns (6es yueTa yeunuil B pacTsiHyTOW 1 CxaTon
apmMaTtype)HenocpeAcTBeHHO nepe 0bpa3oBaHMeM TPeLUMH OTHOCUTENBLHO TOW e oCu nonpegensemMsiin no gopmyne
=K

Mb, ore b ser Wb,

pl, (43)
apecb Rpt ser — NpuHUMaeTca no Tabn.8 ¢ yueTom ykasaHui n. 2.11;

Wh, pl — MOMEHT CONPOTMBIEHUS A1l KPARHEro PACcTAHYTOrOBOMIOKHA C Y4ETOM Heynpyrux AedpopmaLiuil pacTsiHyToro BeTowa,
onpepensiemMblii nocopmyne

27
Wow= P Bt 5
- ; (44)

[

3aechk Xg — BbICOTa CKaTON30HbI HEMOCPEACTBEHHO Nepes NOoABMeHNEM TpeLwwH, onpeaensemas 6e3 ydeta npoaonbHoicusisl N v
YCUnns NpeasapuTenbHOro obxaTua P na ycrosnst
(’;1 —F, )

Sbqucz(S;J _Ssu): 3 Ay (45)

/bO — MOMEHTHHepLUunun nnowagn CXaTou 30Hbl 6ETOHa OTHOCUTENBHO Hyne|30|7| NNHUU;

SSO’ S,SO - cTaTMyeckue MOMEHTbI NnoLaaence4eHs COOTBETCTBEHHO paCTﬂHyTOVI N oxaTomn apMaTtypbl OTHOCUTENbHO HyJ'IeBOVI
NMHUU;

Apt - NroLiaabCeYeHNst pacTsiHyToro 6eToHa.



[ns anemMeHTOoBMNPSAMOYromnbHOro, TaBPOBOTO U ABYTABPOBOMO CeYEHUs 3HaYeHe Whnonyckaercs onpegenstb no dopmyre

W = (0,292 + 0,757, + 0157 bh%

(46)
roe
Lo
=
bh (47)
r_ '
i = (& - )
=
bh (48)
a 3HaveHus Mg — no cpopmynam:
a) Ansnarnbaemblx 3NIEMEHTOB C HEHaNPSAraemMon apmaTypo:
Mc - M (49)
0) anaunsrnbaembix NpeaBapUTENIbHO HaNPSKEHHbIX M BHELLEHTPEHHO CXaTbiX 3rIieMEHTOB (KpOMecryyaeB, NpeayCMOTPEHHbIX B
nognyHkre ,,B")
M, =M, —N,065%. (50)
B) Ansinarnbaembix NpeaBapuTENbHO HaMPSXXEHHbIX U BHELLEHTPEHHO CXaTbIX ANEMEHTOB C MOSKOWB CKaToN 30HE:
' '
(& - )
=04
npw by , (51)
r
_ il
MC_M.S_E\‘?;M hﬂ_ )
; (52)

3HaueHnAKoIDPULNEHTA Yy, BblYMCTEHHbIE NO dopmyne (42), cneayeT npuHumatbHe meHee 0,25 - npu
YYETEHENPOJOIMKUTENBHOIO AeNCTBIUSA Harpy3oK n He MeHee 0,55 — npu y4eTenpoaomKMTeNbHOrO.

Mpu pacyeTeanemeHTOB, NOABEPraloLLUMXCA BO3AEWCTBMIO MHOTOKPaTHO MOBTOPSIOLLIENCS Harpy3ku,3HayeHne koadpdmumeHTa ym

crielyet NpMHUMaTh PaBHbIM eAUHMLLE He3aBUCUMO OT(OPMbI NOMNEPEYHOTO CEYEHUS!, HanMuMs NpeaBapUTeNbHONO HanpPsXKEeHNs!
apmaTypbl UNMIMNPOAOITKUTENBHOCTU AEACTBUS CTATUYECKUX HArpy30K.

MpuMeyaHus: 1. lNpu pacyeTe anemMeHTOB C NOMKON BPACTSHYTOW 30He BBOAMMAS B PACYeET LUMPUHA CBECOB 3TOM MOSIKN B KaXdyto
CTOPOHY HeJoIKHa NpeBbiaTh ABOWHON €€ BbICOTbI.

2. Mpwv pacyeTe aneMeHTOoB 6e3 pacTAHYTON Unn cxaTonnonkn B opmynax (47) u (48) cnegyer npyHMMaTh COOTBETCTBEHHO bf = b
wnu b'Fb;h'F=0.

g =ln
4.18.0THOCUTENBHYHO BLICOTY CXKaTOMN 30HbI hﬂ criefyeTonpeaenaTb U3 ypaBHEHU PaBHOBECUS BHELUHMX U BHYTPEHHUX
yCVIJ'II/IIZ, COCTaBI1€HHbIX Cy‘-IeTOM I'IOJ'IO)KeHVIVI, I'IpVIBe,EleHHbIX B M. 4.8 HacToALWNX HOpM. B O6I.I.|,eM cnyqae BeJ'IVI‘-IVIHy Xm cne/:lyeT

onpenensiTb U3 ypaBHEHWIA:

Onsa nsrnbaembixaneMeHToB ¢ HeHanparaemown apmaTtypon (npu Niot=0)

D, Sy T AW, Sp—aS, =0 (53)

B ocTanbHbIX cryyasx (npu Niot ' 0)

wpi%(e@fof - hﬂ +xm)SbD - wpi%jbﬂ +

+a Wm(es,fof - ';ZEI +a')S.sI;J - ae.s,fofss[l =0 (54)

rae Wp/ - NpUHMMaeTcs no ykasaHusm n.4.10;

Ym — NPUHMMaETCA No ykasaHusam n. 4.17;

a=—=

By —OTHOLLUEHWe MOJyNeN ynpyroctu apmaTypbl U GeToHa;

€s,tot — PACCTOAHNE OT TOUKN NPUIOKEHUAPABHOAENCTBYIOLEN HOPMarbHbIX e Niot A0 LieHTpa TSHKeCTUNIoLWaamn ceveHus
apmaTypbl pacTsiHyTOM 30HbI, OTBeYatoLLee 3ameHsoLwemMy MoMeHTy Mg (cM. n. 4.16) n onpegensiemoe no gopmyne



MS
Eitot
T N (55)

Spo, S's0,Ss0 - cTaTUyeckme MOMEHTbI NoLLAAeCOOTBETCTBEHHO CKATOM 30HbI GETOHA, CKaTOW apMaTypbl M PacTSHYTON
apMaTypblOTHOCUTENBHO HYNEBOW MUHUM.

4.19.BennunHy zm, xapakTepu3ayoLLyononoXeHne BHYTPEHHUX YCUIUIA B CEYEHUN, CrieayeT ornpenensiTe UCXOAs 13
NONOXEeHNIN,NpUBEAEHHbIX B M. 4.8, KaK OTHOLLEHNE MOMEHTa BCEX BHYTPEHHUX YCUIUIA B CE4EHUMOTHOCUTENIbHO OCK, HOPMarbHON K

1

MAOCKOCTM M3rMBa 1 PacronoXeHHOI Ha PAaCCTOSIHUN — 3 OTHauGoree cxaTol rpaHu, K BeNWYMHe paBHOAENCTBYHOLLEN
BHYTPEHHUX YCUIUI B PACTSHYTON30HE.

Onsa 3NEMEHTOBMNPAMOYrofibHOro, TaBpoOBOIro 1 ABYyTaBPOBOIro CeYeHU 3HavYeHne Zmcneayer onpegenaTtb no cpopmyne

2
s, ﬂ[g_g]jy.%@
" 3 0@ "1-£& N3 37wy 1-& [T
(56)
rme gn — NpyUHUMaeTcs noykasaHusm n. 4.18;
YnT— NPUHMMaETCs no ykasanuam n. 4.17;
Wp| — NpUHUMAETCS No ykasaHusm n. 4.10;
ap, a¢o,d¢, ¢ —be3pa3mepHble reOMETPUYECKNE XapaKTEPUCTUKN
g¢é,df ceyeHusl, onpegensemMble No opmynam:
r r
%:zﬂ_ﬂs; @ = g—As; 5=
By bhy £, bhy %
AL -
Ll
] f - -
biy % (57)
4.20.MMonHyto BENMYUHY KPMBU3HBI HA y4acTKe C TpelumHaMu B pacTSIHYTON 30He criegyetonpeaensaTb no dopmyne
1 1 1 1 1
=\ | - I S
PNy N s N g N/, (58)
1
rae T4 — KPUBU3HA OTHEMNPOOOIMKATENBbHOMO AENCTBUS BCEX Harpys3okK, yYnTbiBaeMbIxX Npy pacyere nogedopmaumsam (cm. n. 1.21

CHu1IM 2.03.01-84);

1

7 5 - KpUBU3HA OT Hel'lpO,ElOJ'I)KVITeJ'IbHOFO,EI,eI;ICTBI/Iﬂ NOCTOAHHBLIX N ANUTENbHbIX HArpy3okK;

i

£ =KPpUBWU3HA OT NPOAOITKUTENBHOIO 0ENCTBUSA NOCTOSAHHBIX U ANUTENbHbIX Harpysok;

773 . KpuBM3Ha, 0ByCrnoBneHHas BbIrMOOMBCeACTBIE NON3yyYecTy BeToHa yeunusa npeasapuTensHoOro obxartusi n onpegensemas
nocopmyne (59) HacTosILLMX HOPM.

1 1 1
¥ F. F :
4, in & onpegensitoT nocdopmyrne (41) HAaCTOSALLMX HOPM, MPUYEM MPU onpeaeneHnn:
1 1
TlanN7s . paccTosHue eg tot HEOBXOAMMO BLIMUCTIATL MPU HENPOLAOIPKATENIbHOM AENCTBUM BCEXyUNTLIBAEMbIX HArpy3oK, a

KOS(PPMLMEHTBIWpM GmA0IIKHBI OTBEHATL HEMPOJOHKUTENLHOMY AECTBII0 HArpysKu,;

1

7 £ - paccTosiHue €s, tot HeobxoaMMO BbIUYMCIIATh npu OEeACTBUN NOCTOSAHHBIX MANMUTENbHbIX Harpysok, a KOGCbeVIU,MeHTbI Wp[ nam

[OMKHbI OTBEYaTb NPOAOIKATENBHOMY AeACTBUIOHArPY3KU.



1

F

Benuunny 3 cnepgyert onpefensatbno opmyne

rlyo My (59)

rme hbp - paccTOsHMEOT KpalHero cxxaToro BoriokHa 6etoHa Ao ycunus obxatus P;

’
%PJ n i - oTHoCUTENbHBIE Aedopmauinm nonayvecTnbeToHa COOTBETCTBEHHO Ha YPOBHE AeNCTBUS yeunus obxatusa P
(BblMMCNsIEMOEC Y4eTOM NoTepb Mo no3. 1-51abn. 2) n kpanHero cxaToro BOMokHa 6eToHa, NposBnsaloLWmMecs 3a Bpemsi oT
ob6xaTnsbeToHa 0 3arpyXeHusl areMeHTa BHELUHEN Harpy3kon 1 onpeaensiemblie no opmynam:

o+

£ =
(28] 2
E.S

_Zto
& E, (60)

30ecbSg + Sg - NPUHMMAETCS YACIIEHHO PaBHOM CyMMe NoTepbnpeaBapuTEnbHOro HanpsiXXeHs apMaTypbl OT nonayvyectn 6eToHa
cornacHo nos. 6 n 9tabn. 2;

S¢6+ S¢Q -TO e, Ansa HanpsiraeMol apMaTypel, ecriv 6bl OHa UMeNack Ha YPOBHE KpaliHero ckaToroBosiokHa 6eToHa.

Ecnu kpaTKOBpeMeHHbIEHArpy3ku OTCYTCTBYIOT UMK HE YYMTLIBAOTCSA NPU onpeaeneHnm npornbos, NoMHYHBENUYNHY KPUBM3HDI
criegyeT NpvHUMaTh PaBHOM

111y 1
ro\rdg Ny (61)
1 1
Ecnu 3HauyeHus F 5in F & OKasblBalOTCAOTPUUATENBbHBIMU, UX TPUHUMAIOT paBHbIMU HYNHO.

[pu pacyeTeaneMeHTOB C HavanbHbIMU TPELLMHAaMU B CXKaToW 30HEe MOSHY0 KPUBK3HY, onpedeneHHyto nogopmyrne (58), cneayer
yBenunumeatb Ha 15 %.

OnpepnenexHnenporn6os

4.21. MpornbbianemMeHTOB cneayeT onpeaensaTb cornacHo TpebosaHuam nn. 4.31 - 4.33 CH1IM 2.03.01-84, npuHumas:

1
sHaveHne 7 x B dopmynax(171) n (174) CHulM 2.03.01-84, cornacHo TpeboBaHuaM nn. 4.15 1 4.18 HacTOALLMXHOPM,
COOTBETCTBEHHO AJ151 y4aCTKOB 6e3 TPEeLUMH 1 C TpeLmHaMm B PacTSHYTOW 30He;

1

3HayeHwue jp2B popmyne (173) CHulM 2.03.01-84 -paBHbIM mpf (Taewp/ ko3atULINEHT, ONpeaensembli COrnacHo ykasaHusm n. 4.10
HaCTOSILLMXHOPM;

BenuuuHy G B coopmyrne (173) CHuIM 2.03.01-84 - cornacHo ykasaHusiMm n. 2.15 HacTosILLUMX HOPM.
5.KOHCTPYKTUBHbIE TPEBOBAHUA

5.1. MpunpoeKkTMpoBaHMN BETOHHBIX U Kene306eTOHHbIX KOHCTPYKLUUIA U3 CUnMKaTHOro 6eToHa AnsiobecneyeHns ycrnoBsui nx
N3roTOBMNEHWS, ONTOBEYHOCTU M COBMECTHOM paboTbl apmaTypbin 6eTOHa cneayeT BbINONHATL KOHCTPYKTMBHbIE TpeboBaHus,
npvBeaeHHble B CHIM2.03.01-84 ansa Tsbkenoro 6eToHa, a Takke AONOMHUTENbHbIE TPeOboBaHWS, U3NOXEHHbIE BNMN. 5.2-5.4
HaCTOSILLMX HOPM.

5.2.MUHUManbHY0 TOMLWWMHY 3aLUMTHOTO criost 6eToHa Anst NpoaonbHOWM paboyert apmaTypbl,TONEPEYHON (XOMYTOB Y OTOTHYTbIX
CTepxHen) n pacrnpeaenvTensHoM apMaTypbl BKOHCTPYKLMSAX, NPeAHasHavYeHHbIX Ans aKcnayaTaunm npyu OTHOCMTENbHON
BMaXXHOCTUBHYTPEHHErO BO3a4yXa NOMeELLEeHWI cBbilwe 75 %, nnn Bo BnaxHom 3oHe (cM. nn.1.3 n 1.5 HacToswmx HopM), a Takke B
arpeccyBHbIX cpeaax criefyer yBennumeatb Hab MM no cpaBHeHMio ¢ TpebosaHnamu CHulM 2.03.01-84.

5.3. BCTeHOBbIX NaHenNsx, M3roTOBSEMbIX 3 JKECTKMX BETOHHbIX CMEeCcel, HeobXxoayMonpeaycMaTpunBaTh creaytoLme
OOMONHUTENbHbIE MEPONPUATUS:

TONLLUMHY3aLUMTHOTO Crosi apMaTypbl NPUHUMAaTb paBHoOi 3 CM;

AINUHY 3a[€erNKMCTPONOBOYHbIX NETENb HEOBXOAMMO YBenuuMBaThL Ha 5d MOCpaBHEHMIO C 3a[€MKOM CTPOMNOBOYHBIX METENb B NaHENSIX,
dropMyeMbIX 683 NPUMEHEHUSHKECTKUX CMECelt;

PaCCTOAHNUECTPONOBOYHbIX NETeNb A0 nNpoemMa O0JHKHO ObITb He MeHee 30 cm.

5.4.KoHCTpYKTMBHOE apMUpPOBaHMe GETOHHbIX MaHeNen HECYLUMX CTEH, Kak NPaBumo, A0SPKHONpeaycMaTpmuBaTbCs ABYCTOPOHHUM



He3aBKCKHMO OT TOrO, B KaKOW CTEeNEeHU UCMONb3YeTCAMX HecyLas CNocoBHOCTb, MprYem NoLiaab BepTUKanbHOW apMaTtypbl Ha 1 M
ATNMHBIFOPU3OHTANIbHOTO CEYEHUSI U FOPU3OHTAnNbLHOW apMaTypbl Ha 1 M ANKHbI BEPTUKAIIbHOTOCEUYEHUS C KaXaoW CTOPOHbI MaHenu
[OMmKHA NPUHMMATLCS TaKoW ke, Kak Arsi MaHenemn U3TsXenoro LLeMeHTHOro 6eToHa.

5.5.[1ns1 KOHCTPYKTUBHOTO apMUPOBAHKS ANIEMEHTOB CrieflyeT NPUMeHATb apMaTypy BO3MOXHOMEHbLUMX AUAMETPOB, HO HE MeHee 4
MM, MPHYeM NpU NPOEKTUPOBAHUN IEMEHTOB,GETOHNPYEMbIX B FOPU3OHTANLHOM MONOXEHUMN, BEPXHSIS KOHCTPYKTUBHAs apMaTypa

ONACOoXpaHeHUa ee B MNPOEKTHOM MOSoXeHUn npu 6€TOHVIpOBaHI/IVI JomkHa 6bITb cHabeHacBA3AMH, yCTaHOBIIEHHbIMU BOOJTb
TONWWHbI U3OENNA HE pexe 4YeM Yepes 85 ee ONaMeTpoBNo ANNHE CTEPXHEN.

MPUNOXXEHVE
Cnipaso4Hoe
OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA BENUYUH
YCUNA OT BHELLHUX HAMPY30K 1 BOSOEWCTBUIA B MOMEPEYHOMCEYEHAW SNEMEHTA

M— n3rnbatoLumin MOMEHT;

N — npoponbHas cvna;

Q — nonepeyHas cuna;

T—KPYTSLLMIA MOMEHT.

XAPAKTEPUCTUKUMPEABAPUTENBHO HAMPAXXEHHOIO SNEMEHTA

P — ycunuenpenBaputensHoro o6xaTtus, onpegensemoe no gopmyrie (8) CHulM2.03.01-84, ¢ yyeTomnoTepb NpeaBapuTensHOro
HanpspkeHns B apmatype, COOTBETCTBYHOLUMX paccMaTpuBaeMoncTaanm paboTbl aneMeHTa;

Ssp,S¢sp -NpeABapuTerbHble HanNPsXXeHUst COOTBETCTBEHHO B HanpsiraeMoii apmatype S S¢ no obxatusa 6etoHa (npu
HaTSXXeHMMapMaTypbl Ha ynopbl) MMO0 B MOMEHT CHUXEHWSI BENMUYMHBI NPEABaPUTENBHOMO HanpsXXeHWsiB 6ETOHe 40 Hyns
BO3[ENCTBMEM Ha 3NEMEHT BHELUHUX PaKTUYECKUX UMW YCIOBHBIX CUI,0NpeaensemMble cornacHo ykasaHusam nn. 1.9, 1.11 1 1.14
HaCTOSILLMX HOPM C YY4ETOMMOTEPb NPEABapPUTENIbHOMO HAMPSXeHWst B apMaType, COOTBETCTBYIOLLMX paccMaTpuBaeMoncragnm
paboTbl aNeMeHTa;

pr— CXUMarLue HanpaxeHua B 6eToHe B cTagun npenBapuUTernbHOro 06)KaTI/1ﬂ,0I'Ipe,E|eJ'IﬂeMble COrmnacHoO ykasaHuam nn. 1.11,

1.14 n 1.15 HacToALWMX HOPM C YHETOMMNOTEPb NPeaBapUTENbHOIO HaNPsXXeHUsA B apmaType, COOTBETCTBYHOLLMX
paccmaTpuBaemoicTaaum paboTbl aNeMeHTa;

gsp— KOIMPMULIMEHT TOUHOCTM HATSKEHUS apMaTypbl, ONpeAensembli CornacHo ykasaHuam n.1.27 CHulM 2.03.01-84.

XAPAKTEPUCTUKNMATEPUAITOB

Rb, Rb,ser - pac4yeTHble CONpOTUBNEHNA 6eTOHaOCGBOMy CXaTuo Anda npeaenbHbIX COCTOSIHUI COOTBETCTBEHHO nepBon n BTOpOIZ
rpynn;

Rbt, Rbt,ser - pacyeTHble CONpoTUBIEHNs BETOHA0CEBOMY PACTSHKEHMIO ANs NPeAebHbIX COCTOAHUIA COOTBETCTBEHHO NEpBOMN U
BTOpPOUrpynm;

Rpp - nepepatoyHasi npoYHoCcTb 6eToHa,Ha3Ha4YaeMast cornacHo ykasaHusam n. 2.6 CHvlM2.03.01-84 ¢ yuetom n. 1.15HacTosAwmx
HOpM;

Rs, Rs,ser - PaC4eTHbIECONPOTMBIEHUS apMaTypbl PACTAXeHUIo ANs NpeferbHbIX COCTOAHNIA COOTBETCTBEHHONEPBOW 11 BTOPOM
rpynm;

r'sw -PacyeTHOE COMPOTMBIIEHNE NOMNEPEYHON apMaTypbl PacTsHKEHWIO, ONpeaensiemMoe cornacHoykasanmsam n. 2.28 CHvlM 2.03.01-
84;

Rsc — pacyeTHoe conpoTuBReHMeapMaTypbl CxaTUIO Ans NpeaenbHbIX COCTOSHUIA NEPBOM rpynmbl;
Ep — HavanbHbI MOAYNbYNPYrocTn 6ETOHa NPU CKaTUN U PaCTSHKEHWM;
Es — mMoaynb ynpyroctu apmarypsbil.

XAPAKTEPUCTUKM MONIOXXEHNAMNPOLOONLHOM APMATYPbI B MOMEPEYHOM CEYEHMM STIEMEHTA
S — 0603HaueHne NPOAObLHON apmaTypsbl:
a) NpPVYHanNUyMn CXXaTon N pacTAHYTOW OT AEWCTBUSI BHELUHEN Harpy3ku 30H CEYEHUS] —PacronoXeHHOW B PaCcTsIHYTOMN 30HE;
©0) NPVMNONHOCTBLIO CKAaTOM OT AENCTBUS BHELLHEW HArpysk Ce4EHUN — PACTIONOXEHHON Y MEHEECKaTON rpaHn CeHeHus:;
B) NPUNOMHOCTbLIO PACTAHYTOM OT AEWACTBUSI BHELUHEN Harpy3kn CeHeHnm:
ONSIBHELLEHTPEHHO PacTSAHYTbIX 3NIEMEHTOB — PaCMOSIOXEHHON y 6onee pacTAHYTOW rpaHUCceqeHust;
AONs LLeHTpanbHOPacTsiHYThIX 31IEMEHTOB — BCEW B MONEPEYHOM CEHEHUMN ANEMEHTA;
S’ —o0603Ha4eHre NpoJosibHON apmaTypsbl:
a) NpVYHanUyMn CXXaTon U pacTAHYTOW OT AEVUCTBUSI BHELLUHEN Harpy3kn 30H CEYEHUs1 —PacrONOXEHHON B CKaToW 30HeE;
©0) NPMNOMHOCTBLIO CXaTOM OT AENCTBUS BHELLHEN HArpy3ku CEYEHUM — PacrorioXXeHHON y GoneecxaTow rpaHy ceveHuss;

B) MPUMOMHOCTLI0 PACTAHYTOM OT AEWCTBUS BHELUHEN Harpy3ku Ce4eHUN BHELLEHTPEHHOPACTAHYTbIX 3IEMEHTOB — PacronoXeHHOM
Yy MeHee pacTsiHyTOMN rpaHu CeveHusi.



TEOMETPUYECKMEXAPAKTEPUCT KU
b - WMpUHa NPSIMOYroNibHOTOCEHEHUST; LWMpUHa pebpa TaBpOBOro M ABYTABPOBOIO CEHEHUIA;
bf, b¢f— WunprHa NOMKM TaBPOBOroM ABYTaBPOBOrO CE4EHU COOTBETCTBEHHO B PACTSIHYTON U CXXaTOM 30HaX;
h — BbICOTa NPSIMOYrONbHOrO, TaBPOBOTO MABYTABPOBOIO CEYEHWIA;
hf, h'f— BbICOTa NOMKN TABPOBOIO M ABYTaBPOBOIO CEYEHNACOOTBETCTBEHHO B PACTSHYTON M CXXaTOMN 30HaX;
a, ag —paccTosHMA OT paBHOAENCTBYIOLLEW YCUMUIA B apMaType COOTBETCTBEHHO S 1 S¢ Ao brivokaniuen rpaHn ceveHuss;
ho, h¢ o — paboyasiBbicOTa ceveHusi, paBHas COOTBETCTBEHHO h a u h a’;
X —BbICOTa CXaToW 30HbI BETOHA;

x

X — OTHOCUTENbHAas BbICOTA CXaToW 30HLIOETOHA, paBHas #y ;
S — paccTosiHMe MeXay XOMyTaMu,u3aMepeHHoe Mo AnuHe 3feMeHTa;

€0 - KCLLEHTPUCUTET NPOAONBHON CUIbl NOTHOCUTENBHO LLeHTPa TSXECTU NPUBEAEHHOIO CeYeHusl, onpeaensieMbli
cornacHoykasaHusim n. 1.21 CHul2.03.01-84;

€op — IKCLEHTPUCMTET YCUIUANPEABAPUTENBHOTO 0GXaThsi OTHOCUTENBHO LIEHTPA TSKECTU NPUBEAEHHOTO
ceyeHusi,onpenensieMblii cornacHo ykasanusam n. 1.28 CHulM 2.03.01-84;

€0, tot — IKCLLEHTPUCUTET PABHOAEUCTBYIOLLEN NPOAOIBEHOM curlbl N1 yeunus npeasapuTersHoro oGxaTust P OTHOCUTENBHO LieHTpa
TSKECTUMPUBEAEHHOTO CEYEHMS;

e, e¢ —pacCTOsIHUSI OT TOYKU NPUIIOKEHNSA NPOJONbHOM cunbl N 40 paBHOAEWCTBYHOLLERYCUNWIA B apMaType COOTBETCTBEHHO S 1
S¢,

€s, €sp— PAcCTOSIHNS COOTBETCTBEHHO OT TOUKM MPUIIOKEHUS NPOAOSILHOM cuilbl N 1 yennus npeasapuTensHoro obxartus P oo
LeHTPaTSXeCTH MoLaan cedeHnst apmaTypsbl S;

|— NponeT aneMeHTa;

lo - pacyeTHas AnNvHa anemMeHTa, noAsepratoLLerocs AeNCTBUIOCKUMaIOLLEN NPOAONbHON CUMlbl; 3HaYeHWe IpnpuHUMaeTcs no Tabn.
32 nn. 325 CH1IM 2.03.01-84;

i - pagnyc MHepLMMNONepeYHOro CEHYEHNs ANIEMEHTA OTHOCUTENBHO LIEHTPA TSHKECTU CeYeHus;
d — HOMUWHanbHbLIN AaMeTp CTepXHEW apmaTypHON cTanu;

As, A's — nnoLaamn cedeHns HanpsiraeMon U HeHanpsiraemoapMaTypbl COOTBETCTBEHHO S 1 S, Npu onpegenexHun
ycunusinpeaBapuTenbHOro ooxaTtusa P — nrowaam cedeHnst HeHanpsiraemow YactTuapMaTtypbl COOTBETCTBEHHO Su S

Asp, A'sp — NnoLlaancedeHns Hanpsaraemoil YacT apmMaTypbl COOTBETCTBEHHO Su S’

ASW_ nnowaab Ce4EeHUAXOMYTOB, PACMOSIOXEHHbIX B OZHON HOpMaribHOW K NMPOAONbLHON OCK 3fieMeHTa MNI0CKOCTU, NepecekatoLemn
HaKIOHHOEe ce4yeHune;

As,inc — nrnowagb CeYeHNs OTOTHYTbIX CTEPXKHEN,PACTONOXEHHbIX B OAHOM HAaKMOHHOW K MPOAONLHOM OCK aniemMeHTa
MMOCKOCTW,NepecekatoLLel HaKIMOHHOE CeYEHME;

m — ko3ahpuLMeHTapMnpoBaHus, onpeaensemMblii Kak OTHOLLEHME NIOLWAaM ceveHns apmaTtypbl S KNoLwaan nonepeyHoro cedeHms
anemeHTa bhpbes y4era CBECOB CaTbIX M paCTSAHYTbIX MOMOK;

A — nnowaab Bcero 6eToHa B nonepe4yHoM ceveHuu,

Ap — nnoLaab ce4eHns CkaTow 30Hbl 6eTOHa;

Apt— nnoLaab cedeHnst pacTsHYTOM 30HbI 6ETOHa;

Ared - nnowaab NpUBEAEHHOTO CeYEeHNAaNeMeHTa, onpeaensemasl cornacHo ykasanuam n. 1.28 CHulM 2.03.01-84;
Aloc1 -nNnowaib cMaTusa 6eToHa;

Sp0, Spt— cTaTuyeckne MOMEHTbI NoLaaen Ce4eHNst COOTBETCTBEHHO CXXaTOW U PacTSHYTOW30H 6eToOHa OTHOCUTENbHO HyNeBoW
nMHWK;

Sso, S¢so — cTaTuyeckue MOMEeHTbI NoLael Ce4eHNsi apMaTypbICOOTBETCTBEHHO S U S’ OTHOCUTENBLHOHYNEBON NUHUN;
| - MOMEHTMHEPL UM ceveHnst 6ETOHA OTHOCUTENBHO LieHTPA TSXKECTU CEYEHUS ANIEMEHTA;

Ired — MOMEHT MHEPLMUMNPUBEAEHHOIO CEYEHUS ANIeEMEHTa OTHOCUTENBHO €ro LleHTpa TSXKeCTH, onpeaensieMbliicornacHo
ykasaHuam n. 1.28 CHvIM2.03.01-84:

IS — MOMEHT UHepunn nnowaancedeHna apMmaTtypbl OTHOCUTENbHO LUEeHTpa TAXEeCTU Ce4eHUNA SNIeMeHTa;

lbO - MOMEHT UHepuunn nnowaan CEeYEHUSICKATOM 30HbI GETOHA OTHOCUTENBHO HyJ'leBOIZ NINHUK;



Iso, I¢s0 - MOMEHTbI MHEPLUM NIoLLaAel ceyeHnsiapmMaTypbl COOTBETCTBEHHO S U S’ OTHOCUTENbHOHYNEBON NUHUK;

Wred - MOMEHT CONPOTUBIIEHVUANPUBEAEHHOIO CEYEHUS ANEMEHTa Ans KpalHero pacTsHyTOro BONOKHa, onpeaensieMblikak ans
ynpyroro matepuvana cornacHo ykasanuam n. 1.28 CHulM2.03.01-84.
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