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AHHOTauusa

BBepnenve. B pelicTBytowen pefakumm ceofa npasui no npoekTupoBaHuio ¢pubpobeToHHbIX KOHCTPYKLMIA
¢ HeMeTannunyeckon ¢mbpon CIM 297.1325800.2017 «KoHcTpykunmn ¢ubpobeToHHbIe ¢ HeMeTanIn4yeckon
¢dubpoir. MpaBrna NPoeKTMPOBAHUA» OTCYTCTBYIOT yKa3aHMUs Mo pacyeTy MPOYHOCTU AN CEYEHWUI KONbLLEBOW
dopMbl c apmaTypoit 1 6e3 apMaTypbl Ha felcTBue n3rnbaowmx MOMEHTOB U NMPOAONbHbLIX cuil. KpoMe Toro,
B [eNCTBYIOLLLEW pefakLm CBOAA NpaBuIl OTCYTCTBYIOT yKa3aHUs No onpefeneHnto nHaekca nogknacca ¢pub-
pobeToHa ¢ HeMeTanaMyeckon GnMBpoi Mo 0CTaTOYHOM NPOYHOCTU Ha OCEBOE PACTsSXKeHWeE, a TakxKe yKasaHus
no pacyeTy orHecTonkocTn ¢pmnbpobeToHHbIX KOHCTPYKLUMIA. OTCYyTCTBME yKa3aHHbIX NMOAOXKEHUA NPUBOAUT
K CYLLLECTBEHHbIM 3aTPYAHEHUSM MPYU NPOEKTUPOBAHUN OTLENbHbIX KOHCTPYKLUMIA N3 punbpobeToHa, 4To yBeE-
NMYMBaEeT MaTepuasbHble U BPEMEHHble 3aTpaThl.

Ljenbto paboTbl ABNSIETCSH COBEPLUEHCTBOBAHWE CUCTEMbI FPAAOCTPOUTENBHOM AEATENBHOCTU B 4aCTV YTOUHEHNS
¥ [LONONHEHWUS AeNCTBYIOLLMX HOPMATUBHbBIX AOKYMEHTOB M0 NPOEKTUPOBAHMIO GPUBPOBETOHHBIX KOHCTPYKLMIA
C HeMeTannuyeckon ¢punbpon.

Martepuansl n meTogsl. Pa3paboTtka npoekTta namerennsa N2 2 k CIM 297.1325800.2017 BbinonHsanach ¢ y4eToM
coBpeMeHHbIXx TpeboBaHUi, a Takke aHaan3a pesynbTaToB NOCNEefHNX HAaYYHbIX CCiefoBaHMin. B yacTHocTh,
YUTEHbI pe3ynbTaThl HAY4YHO-UCCNE[0BaTeNbCKON paboTbl No npobnemMe orHecTonkocTn GMbPOOHETOHHBIX KOH-
CTPYKLMI C HeMeTannmnyeckon ¢pubpon, BeinonHenHon HUWXKE nm. AL A. Bo3peBa B 2020 r. [lononHuTenbHo
BbIn NPOaHaNM3MpPoBaH OMbIT aBTOPOB M MPOEKTHbBIX OPraHnU3aLniA, NoSyYeHHbI NPY NPaKTUHECKOM NPUMEHEHNN
[aHHOro CBOAA NpaBWJl, Ha NpefMeT yTOYHEHUS ero NonoXKeHWn Ana ynobctea nonb3oBaTtesei.

Pesynbratel. PesynstaTtom paboTbl sBnsetcs npoekT nameHernms N2 2 k CIN 297.1325800.2017, nonoxeHus Ko-
TOporo BkJlOYatoT B cebsi HOBble pacyeTHble MeTOAMKM, a TakXKe YTOYHEHUS CYLLEeCTBYOLLUX METOL0B pacyeTa
N KOHCTpynpoBaHus. PaspaboTaHHoe naMeHeHwue npotuno nybnnyHble obcy>XaeHUs, a Takxke HeobxonvMble
3KCMepTU3bl 1 FTOTOBUTCS K YTBEPXKAEHWIO U BBOLY B AECTBUE.

Boisogbl. Monoxerunsa namerneHuns N2 2 k CIM 297.1325800.2017 «KoHcTpykunn ¢drnbpobeToHHble ¢ HeMeTannm-
yeckow unbpoii. [paBuna npoekTMpoBaHUs» NO3BOAAT pa3pabaTbiBaTb HALEXHbIe KOHCTPYKTUBHbIE peLLeHns
TakWX KOHCTPYKLMIA, B TOM YMCIIE C AOCTUXKEHWEM OMpPEAeSIEHHOro 3KOHOMMYeckoro addekTa.

KnioueBble cnoBa: pubpobetoH, HeMeTannnuyeckas dubpa, KOHCTPYKLMM, pacyeT No NPOYHOCTU, KOHCTPYK-
TUBHble TpeboBaHus
Ins umtnpoBaHus: Myxamepues T.A., SennH C.A. HoBoe B cBOZe NpaBua no npoektTupoBaHuio ¢ubpobeToH-

HbIX KOHCTPYKLMI C HeMeTannmndeckon pubpoit. BectHuk HUL| «CtponTenscteo». 2023;36(1):51-58. https://doi.
org/10.37538/2224-9494-2023-1(36)-51-58
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Abstract

Introduction. The acting version of the Code of Practice on the design of fiber-reinforced concrete structures
with non-steel fibers SP 297.1325800.2017 “Fiber-reinforced concrete structures and precast products with
non-steel fibers. Design rules” contain no instructions for the strength calculation of circular cross-sections
with and without reinforcement under the action of bending moments and longitudinal forces. In addition,
the current version provides no instructions for determining the subclass index of fiber-reinforced concrete
with non-steel fibers using the residual axial tensile strength, as well as those for calculating the fire resist-
ance of fiber-reinforced concrete structures. The absence of these provisions leads to significant difficulties
in the design of individual structures made of fiber-reinforced concrete, which increases material and time
expenditures.

Aim. To improve the system of urban planning activities in terms of clarifying and supplementing the current
regulatory documents for the design of fiber-reinforced concrete structures with non-steel fibers.

Methods and materials. A draft of amendment No. 2 to SP 297.1325800.2017 was developed taking into account
contemporary requirements, as well as the latest scientific research. In particular, the results of the research
work concerning the fire resistance of structures made of fiber-reinforced concrete with non-steel fibers,
performed by the Research Institute of Concrete and Reinforced Concrete (NIIZHB) named after A.A. Gvozdev
in 2020, were taken into account. In addition, the experience of the authors and design organizations, gained
during the practical application of this Code of Practice, was analyzed in order to clarify its provisions for
the convenience of users.

Results. The results of the work involve the draft of the amendment No. 2 to SP 297.1325800.2017, whose
positions include new calculation techniques, as well as the refinements of existing calculation and construc-
tion methods. The developed amendment has passed public discussions, as well as the necessary expertise,
and is being prepared for approval and enactment.

Conclusion. Positions of amendment No. 2 to SP 297.1325800.2017 “Fiber-reinforced concrete structures
and precast products with non-steel fibers. Design rules” can be used to develop reliable design solutions
for these structures, including the achievement of a certain economic effect.
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BeepeHue

HeoOxoaumocTs paboThl BhI3BaHA TeM, 4TO B AeiicTByromei penakiuu CI1297.1325800 [1]
OTCYTCTBYIOT yKa3aHHs IO pacyeTy MPOYHOCTHU IS CEYSeHHI KONbIEBOH (POpMBI C apMaTypoit
u 0e3 apMaTyphbl Ha JACHCTBHE M3TMOAIOIIMX MOMEHTOB M MPOIOIBHBIX cuil. Kpome Toro, B Jeii-
CTBYIOLIEH PeAaKLIMK CBOJA MPABMII OTCYTCTBYIOT yKa3aHHsI 110 ONPEIeIICHUIO HHIEKCa MTOJIKIIacca
(hubpobeToHa ¢ HeMeTauTMUecKor (PUOPOI IO OCTATOYHON MPOYHOCTH HA OCEBOE PACTSHKEHUE,
a TaKk)Ke yKa3aHus 10 pacyeTy OTHECTOMKOCTH PHOPOOETOHHBIX KOHCTPYKIHH.

OTCcyTCTBUE YKa3aHHBIX MTOJIOKEHHUH CYIIECTBEHHO 3aTPYIHSIIO MPOSKTUPOBAHNE OTAEIbHBIX
KOHCTPYKIMU 13 puOpoOeToHa, 4TO MPUBOAMIIO K M3IUITHUM MaTepUaIbHBIM U BPEMEHHBIM
3aTparam.

Heanio paboThI SBISIETCS COBEPIICHCTBOBAHUE CHCTEMBI IPAOCTPOUTEIILHON IS TEIbHOCTH
B YaCTH YTOUHEHUSI U JIOTIOJTHEHHS JHCTBYIOIIMX HOPMATHBHBIX JOKYMEHTOB 110 IIPOSKTUPOBAHHIO
(hnOPOOETOHHBIX KOHCTPYKIIHI ¢ HEMETAJUIMYESCKON (UOPOH.

MaTtepuanbi u MeToAbI

Paszpabotka npoekra uzmenenust Ne 2 x CII 297.1325800 [1] BbIIOSHATIACH C YYETOM CO-
BPEMEHHBIX TPeOOBAaHUH, a TaK)Ke aHAJIN3a PE3yJIbTATOB MMOCIEAHNX HAyUHBIX UCCIICTOBAHHMN.
I[OHOHHI/ITCJ'H)HO 61)IJ'I MMpoaHaJIM3UPOBAH ONBIT MIPUMCHCHUA JaHHOI'O CBOJA IMPaBUJI HA MPEAMET
YTOYHEHUS! €T0 MOJIOKEHUH ISl y100CTBa MOJIb30BaTeNEH.

PesynbraTtbl

B coorBercTBUU C yTBepKAeHHBIM MuHcTpoem PO miuaHoM pa3paOoTKu CBOJOB MPaBUII
Ha 2022 rox crnenmanuctamu HUMXKB um. A. A. I'BozneBa AO «HUIL] «CtpourtenbcTBo» ObLIO
paspabdorano usmenenue Ne 2 k CIT 297.1325800 [1].
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Hwoke npuBeieHbI OTIEIbHBIE TIOJIOKEHUS pa3padOTaHHOTO MPOEKTa W3MEHEHHSL, [TPEACTaBIIS-
1onme coboit HanboJee CyIeCTBeHHbIE KOPPEKTUPOBKHU U AOTIOIHEHHS K ICHCTBYIOIIEMY CBOILY
NpaBUIL

Paznmen 2 CIT 297.1325800 [ 1], kacarouuiicss HOpMaTHBHBIX CCBUIOK, OBLT MPUBENIEH B COOT-
BETCTBHE C MEPEYHEM HOPM, JEHCTBYIOIIMX B HACTOSILEE BPEMs, a TaKKe JOMOTHEH HOBBIMU
HOPMAaTHBHBIMH JIOKYMEHTaMH.

B 1. 4.5 pa3nena 4 «O0uue TpebOBaHUSI» BHECEHO BAYKHOE YTOYHEHHE, COTVIACHO KOTOPOMY
pacuetbl puOPOOETOHHBIX KOHCTPYKIUH CIIEAYET MPOU3BOIUTh C YYETOM OOIIUX MOJIOKEHUN
U TpeOoBaHMii, yka3aHHbIX B pa3uenax 4 u 5 CI163.13330 [2] mis pacyeToB KOHCTPYKIIHIA U3 Oe-
ToHa 6e3 conepxkanus GpuoOpsl. Takke B TaHHBIN pa3/ien BHECEH HOBBIH MyHKT 4.6, KOTOpBIX ycTa-
HaBJIMBAET O0IIKMe TPeOOBaHHUSI 110 pacyeTy PUOPOOCTOHHBIX KOHCTPYKIIHI ¢ HEMETAJLTUIECKOM
¢ubpoii Ha oraecrolikocTh. COrIacHO HOBOMY MYHKTY pacyeT (GuOpOOETOHHBIX KOHCTPYKIIHH
Ha OTHECTOMKOCThH CIEAYET BRIMOTHATE ¢ yueToM ykazanuit CII 468.1325800 [3] miist KOHCTPYK-
il u3 6eToHa 0e3 comeprkanust GUOPHI U 0e3 yyeTa OCTAaTOYHBIX COMPOTUBIICHUN (GUOpoOETOHA
0CEBOMY PaCTSKEHUIO R i U R i

Ionpaznen 6.1 «PacueT KOHCTPYKIHH 1O MPEAeTbHBIM COCTOSHUAM MEPBOM IPyIIbD» CBOAA
npaBui [ 1] ObLI 1OpabOTaH U JIOMIOJHEH METOIMKAMHU pacyeTa 1o MPOYHOCTH U3ru0acMbIX U BHE-
HEHTPEHHO CKaThIX (PUOPOOETOHHBIX DIIEMEHTOB KOJIBIEBBIX CEUCHUH.

ITonpasnen 1onoIHEH HOBBIM ITyHKTOM 6.1.9a, cortacHO KOTOPOMY pacyerT 1o MPOYHOCTH H3-
rubaeMbIx prOPOOETOHHBIX AIEMEHTOB KOJIBIIEBBIX CEUCHUH 0e3 apmarypbl (puc. 1) mpou3BosT
U3 YCIOBHS

sin ol

M S Ar be r + 0’234bet3 I"m, (1)

T
e A — o0mas Mmiomaab KojableBOro CeYeHus, onpeenseMas no popmyie
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TIIE 7', — PAMyC CPEMHHO TOBEPXHOCTH CTEHKHU KOJILIIEBOTO SIEMEHTA, OTPEIENSEMBIH 110 hopmyrie
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¥, M F, — pajiiyChl COOTBETCTBEHHO BHYTPEHHE!N U HAPYKHOW TPAHEH KOJIBLIEBOTO CEYCHHUS,
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CornacHo HOBOM pemakiuu 1. 6.1.11 cBoga npasui [1] pacyeT mo MpPOYHOCTH BHELIGHTPEHHO
cxkarhix (pUOPOOETOHHBIX 3JIEMEHTOB 0e3 paboueii apMaTypsl IPU PACIIONIOKEHUH MTPOIOJILHOM
COKUMATOTICH CHJTBI 3a ITPEIe/aMH TIOTIEPEUHOTO CEUECHHS DJIEMEHTA,  TAKXKE BHEIICHTPEHHO CHKATBIX
(huOpPOOETOHHBIX ITEMEHTOB 0e3 paboueii apMaTypbl IPU PACIIOIOKESHUH POIOIBHON CIKUMAKO-
HICI\/'I CHJIBI B ITpe€Aciiax MmonepeuHoro CCYCHUs 3JIEMEHTA, B KOTOPBIX IO YCJIOBUAM 3KCILTyaTallun
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HE JIOIyCKaeTCsi 00pa30BaHUE TPELIHH, TIPOU3-
BOJISIT C YYETOM CONPOTHBIeHUsT puOpobdeToHa
pacTsHYTON 30HBI U3 YCIOBUS
R, x4
N < o 5

v NG

- ey Xn Xy, -1

1

J1nst SIeMEHTOB TPSIMOYTOJIBHOTO CEYCHUS

(puc. 2) ycnosue (5) numeeT BUIL:

_ R, xb xh
6 xey X _1’
h
B dopmynax (5)—6):
R, — pacdeTHOe CONPOTHBICHHE (hubdpooe-
TOHA OCEBOMY PaCTSDKEHUIO;
A, I, y,, 1 — ceayeT OnpenenaTh 1o yKasa-
HusM 7.1.9 CIT163.13330 [2] amst KOHCTPYKIMA
u3 6etoHa 6e3 cogepkanus GuOpHI.

(6)

Puc. 1. Cxema konbLieBoro ceyeHns pubpobeToHHOro
3NeMeHTa, NpUHYMaeMas Npu ero pacyeTe Mo NPOYHOCTM
Ha n3rnb
Fig. 1. Scheme of the annular cross-section of the fiber-
reinforced concrete element for the bending strength
calculation

Taxke IPOSKTOM M3MEHEHUS MPEAYCMOTPEHO BKJIIOUEHUE METOJMKH PacueTa BHEIICHTPEH-
HO cKaThIX (PUOPOOETOHHBIX JIEMEHTOB KOJBLEBOrO ceueHus 0e3 paboyell apMaTyphl U C HEM.
Meronuka pacuera NMpuBeJicHa B HOBBIX MyHKTaX 6.1.12a u 6.1.12b. Pacuer no npouHocTu

—N>

be(

Puc. 2. Cxema ycunuit 1 sniopa HanpsixkeHWin B ce4eHUr HopManbHOM K NPOL0SIbHON 0CK BHELLEHTPEHHO CKaToro
¢$unbpobeToHHOro 3aneMeHTa, pacCyYMTbIBAEMOro Mo MPOYHOCTU C YYETOM COnpoTUBNeHUs prbpobeToHa pacTsaHyTOM 30HbI
Fig. 2. Force scheme and stress diagram for the cross-section normal to the longitudinal axis of the eccentrically
compressed fiber-reinforced concrete element, calculated by the strength taking into account the resistance of fiber-
reinforced concrete in the tension area
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BHEIICHTPEHHO CKAThIX PHOPOOECTOHHBIX AIIEMEHTOB KOJIBLIEBOTO ceueHHst 0e3 paboueii apmMaTypsl
(puc. 1) nmpou3BoOAST U3 yCIOBUS

Nxe<A |R, ™%

- +R (1~ 1350, )1,6a,| 7, (7)

rne 4, r, —cm. popmyisl (2) u (3);
0. — OTHOCHMTEJIbHAS IIONIA/Ib CHKATOH 30HBI PUOPOOETOHA, onpesensemas o Gopmyie

N+R,, A,

o, =
" (R, +335R )4,

(®)

Ecnu nosy4ennoe us pacyera o Gopmyie (8) snadenue o < 0,15, To B ycnosue (7) moacras-
JIAIOT 3HAYEHUE 0, , ONPENEIIEMOE 110 GopmyIie

N+0,73R, A
o, = A R 9)
(be +2bet3)Ar

PacueT mpouyHOCTH KOJIBIIEBBIX CEYEHUI BHEIICHTPEHHO CHKAThIX 3JIEMEHTOB ¢ paboueii apma-
Typoi (pHC. 3) MPH COOTHOLIEHUM BHYTPEHHETO U HApYKHOIO pajauycos » /r, > 0,5 u apmarype,
PaBHOMEPHO PacHpeeIEeHHON M0 OKPYKHOCTH (TIPH MUHUMYM CEMH IPOJIOJIBHBIX CTEPKHSX),
MPOM3BOMAT B 3aBUCUMOCTH OT OTHOCHUTEIBHOH IIOMIAAN CKAaTOM 30HBI OeTOHA TI0 opMyIie

N+R A, +TR,:A,

f = s,tot fbt3 (10)
(R, +1IR)A,,, + Ryt R4, '

s tot
a)mpu 0,15 < <0,6 —u3 ycnosus

sin z&

MS(R/bAr rm +RscAstot s) T = +(R s, tot +be[3Ar)rS(1_1’7§Cl )(02—’_134:5”) (11)
6)mpu &, < 0,15 — u3 ycnosus
M SRy Ar, + R A,y r) 540,095 (R A, + Ry s A, (12)
T
. N+0,75R 4, .,
e ot RscAs,mt +R_/bAr
B) pu & > 0,6 — 13 ycosus
M<(RyA, 1, +R A, 7 )% (13)
N
me &, = ————————.
pi §ur2 R AS » + beA’
B dopmynax (10)—(13):
A —TUIOIIa b CEYeHMsI BCeH MPOI0JIbHON apMaTyphl;

s, tot
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N Cikaras 30Ha

As, ot

Puc. 3. CxeMa, npuHnMaeMas npu pacyeTte KOsbLEBOro CEYEHUs CKATOro aneMeHTa
Fig. 3. Scheme for the calculation of the compressed element annular cross-section

¥, —PajiyC CPEIMHHOM MOBEPXHOCTH CTEHKHU KOJIBLIEBOTO SIEMEHTA, ONPEENAEMBIH 110 Pop-
myne (3);

1 — pajiiyC OKPY)KHOCTH, IPOXOMAIICH Yepe3 LICHTPbI TKECTH CTEPIKHEH IPOOITBHOM apMaTyphI.

MoMmeHT M onpenesnsioT ¢ y4eToM BIUSHHS IPoruoda 3JIeMeHTa.

KoHcTpykTuBHBIE TpeOoBaHus, u3nokeHHbIie B pa3aene 8§ CII [1], qomoiHeHbl HOBBIMHU T10-
JIO)KEHUSIMHA B YaCTH OTPaHUYCHUS] MAaKCUMAIBHOTO pazMepa (hpakiuu KpyImHOTO 3aroTHUTENS
Jutst (pUOPOOETOHHOM CMECH, KOTOPBIN PEKOMEHTyeTCsl MpUHUMATh He Oosee 20 MM. Takike BHECEHBI
yKa3aHus 110 Ha3HAUSHMIO TONIMHBI 32U THOTO ¢J10st puOpoOeToHa ¢ HeMeTaTuecKoii puopoi,
koTopyto HazHadaroT cornmacHo CII 63.13330 [2] ¢ yueTom THMa KOHCTPYKIMHA, PO apMaTypsl
B KOHCTPYKUUSX (MPOAOIbHAS paboyasi, oMepevHas, pacipeeauTeIbHas, KOHCTPYKTUBHAS ap-
Marypa), YCIIOBUI OKPYKaroIleH Cpe/ibl M JUaMeTpa apMaryphl.

OtnenbHO cienyeT oTMeTUTh yTouHenue nonoxkenuii CII [1] mo HazHaueHu o nHeKca MojIKIacca
(hubpobeToHa ¢ HeMeTauTMUecKor (PUOPOIt IO OCTATOYHON MPOYHOCTH HA OCEBOE PACTSHKEHUE,
KOTOPBI Tereps omyckaercs ycraHasnuBarh o ['OCT P 59535 [4]. /lanHoe U3MeHeHe BHECEHO
B [Ipunoxenue b x CII [1].

BbiBop

Pazpaboran npoekt nzmenenust Ne 2 x CIT 297.1325800.2017 «Konctpykuun ¢pudbpodeToH-
HBIE C HeMeTaTnueckor Gpuopoii. [IpaBuiia mpoeKTUPOBaHUS, TIOJIOKEHHUS KOTOPOTO MO3BOJISIT
pa3pabarbiBaTh HaJeKHbIE KOHCTPYKTUBHBIE PEHICHUS] TAKUX KOHCTPYKIHH, B TOM YHCIE C J0-
CTH)KEHUEM ONPECIICHHOTO 3KOHOMHUYECKOT0 (deKTa.
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