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AHoTanisi. bynp-sika po3paxyHKOBa MOJENb,
OyIy4H IMEBHUM YUM CITPOIICHHSAM PEabHOTO 00'e-
KTa, HE BPaXxOBYe€ Jesiki (hakTopH, 110 1 MPU3BOAUTH
JI0 HETOYHOCTI pe3yNbTaTiB MojeoBanHs. [loxu-
OKM MOXYTh BUHUKATH 1 HAKOMTUIYBATHUCS Ha BCIX
eTarax MOJAECIIOBAHHS, IX BaXKKO Iepe10aynTy B pa-
MKax 3aCTOCOBYBaHUX Mogjeneil. HenoBHa anexBar-
HICTh MOJIelieil pealbHOMY 00'€KTy CIIPUUMHIOE BU-
[IaIKOBUI XapakTep HETOYHOCTI PO3PAXYHKY.

[IpyurHU HETOYHOCTI METO/IB PO3PaxXyHKY Oy-
JiBeNPHUX KOHCTPYKLIH pi3HOMaHiTHI. PeanbnHy
KOHCTPYKITIIO TIPH PO3PaXyHKY 3aMiHIOIOTH CUCTE-
MOIO CTEpKHIB, TUNIACTHH 200 00’€MHUX €JIEeMEHTIB,
Ha/Ial0Th MaTepiady KOHCTPYKIIiH ieanizoBaHi Bia-
ctuBocrti. Li mii MmokHa Ha3zBaTu (hi3uMUHUN Moe-
moBaHHAM. IloTiM 3ammcyroTh cHUCTeMy PpiBHSHb
BHYTpIIIHIX HaMpyKeHb, JIedopmalliii, oTpuMaHi
PIBHSHHI 1 3aJI€)KHOCTI YacTO CIPOLIYIOTh. Takuid
eTar MOXHa Ha3BaTU MAaTEMAaTHYHUM MOJICJIIOBAH-
HaM. CyKynHicTh (i3U9HOT 1 MaTeMaTHYHOT MOJe-
Je KOHCTPYKIIl Ha3WBalOTh PO3PaxXyHKOBOI MO-
nestio criopyau. [9]

HeTtouHicTh po3paxyHKy MOXe MPU3BECTH 10 HE
JOCTaTHBOT'O PiBHS HAJIMHOCTI KOHCTPYKIIii , IO B
CBOIO Yepry, J0 3HAaUHUX MaTepiajibHUX 1 JTFOJICHKHX
BTpaT. YTOYHEHHH PO3PaxyHOK JO3BOJIE 3MEH-
IIMTH TaKi BTPATH 1 peanizyBaTH MPHUXOBaHi pe3e-
pBU OyAIBHHITBA. 3ayBa)KMMO, 1[0 TPH MPOCKTY-
BaHHI KOHKPETHOI CIIOPYJH NOBOAUTHCS BHKOPHC-
TOBYBATH Pi3HI METOIH PO3PAXYHKY, SIKi, MOXKIIMBO,
MAaloTh ICTOTHY HETOYHICTh; HEOOXiJJHA TAKOX iH-
(dhopmartis mpo pi3Hi pakTopu OyniBHUITBA. | YacTo
Ba)KKO BU3HAUUTH, SIKi PO3PAXyHKH CIIiJl YTOUHUTH
B IEPIIy Yepry, a TAaKOXK KWK HEOOXITHHUN PiBEHb
BUXiJHOI iHQopManii. HeBu3Ha4yeHiCTh po3paxyH-
KOBOi Mojeni Moxke OyTH OI[iHeHa B pe3ysbTaTi
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OoueHT kadbenpu 3anizao6eToHHMX
Ta KaM’SAHUX KOHCTPYKLIN

BUTIPOOYBaHb a00 IUISIXOM HOPIBHAHHS PE3YJIBTTIB
PO3paxyHKy HaOIMKEHOT Ta OLIBIIT TOYHOT MOJIEII.

Lls HEeBHM3HAYEHICTh BPAXOBYETHCS BBEIACHHSIM
koeimieHTa HaIiIHHOCTI MOJIEN Yd, SIKUI BPaxoBYy€
HEBU3HAYEHICTh PO3PAaXyHKOBOT CXEMH Ta iHIII aHa-
JIOTi4HI OOCTaBUHHM (HANPHUKIIA]], YyTIIHBICTh KOHC-
TPYKUIl 0 JOKAIbHUX PYHHYBaHb, MOYATKOBI He-
JOCKOHAJIOCTI ab0 MiJBUINEHY HIBHIKICTH 3HOIIY-
BaHH) Ta NPUHAMAETHCS K MHOXKHHUK JI0 PO3paxyH-
KOBOT'O 3HAUCHHS HABAHTaKEHHS.

KoediuienT HagiitHOCTI MOeIi MOXe OyTH PO3-
JIJICHUH Ha JIBa MHOXKHHKH, K1 BiZJOOpaxaroTh He-
BH3HAYEHICTh PO3PaxyHKOBOI MOJIeJi 100 HaBaH-
TaXYBATBHUX €(DEKTIB Ysd TA HECYUOI 3AaTHOCTI YRq.

KoedimieHT y4 (200 ysd 1 yrd) BimoOpakae ¢ak-
TOPH, SIKi IS CHPOLLEHHS pO3paxyHKy, repeadade-
HOTO HOPMaMH, HE BPaXOBYIOThCS MPSIMHM [ITXOM
(BpaxyBaHHsI TIOB3y4YOCTi i BIUIMBY MHiJIJaTIMBOCTI
3'eJHaHb, IUIACTUYHMX BJIACTHBOCTEH MaTepiay
tomo). KpimM Toro, i koedilieHTH MOXKYTh Bpaxo-
ByBatu (hakTopw, siKi B3araji He po3rIIsJaroThCs PO-
3paxyHKOBOIO MOZEJUII0 (arpecuBHICTb cepero-
BHIIIA, BIUTUB KOPO3ii TOILIO.
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Karouogi ciioBa. Po3paxyHkoBa MOJIeNb; MiIcH-
JIEHHS 3aJ11300€TOHHUX €JIEMEHTIB, 3TMHAJIBHI eJe-
MEHTH, HEBU3HAYEHICTh MOJIEI.

ITOCTAHOBKA ITPOBJIEMU

Jli1s nepeBipKy 3alpONOHOBAHUX METOIMK
PO3paxyHKy HeCydoi 37aTHOCTI HOPMAaJIbHUX
nepepi3iB MiJACHUICHUX 3113006 TOHHUX 3TWHA-
JHHUX €JIEMEHTIB BUKOHYIOTh IOPIBHAHHS T€O-
PETUYHMX JAHUX 3 €KCIIEPUMEHTAIbHUMH BH-
npoOyBaHHAMHM PI3HUX JOCIHITHHUKIB. 3BeaeHa
TabauI 1 MICTUTBH MIOBHHUM 00’ €M reoMeTpHy-
HUX 1 MIIHICTHUX XapaKTEPUCTUK EKCIIepUMe-
HTaJIbHI 3pa3KiB 3a11300eTOHHUX 0ajok [3, 4, 5,
6,7].

Jlis aHallizy eKCHepUMEHTAJIbHUX JOCIHi-
JDKEHBb PI3HUX aBTOPIB Mig0ip TOCTiAHUX 3pa3-
KiB BUKOHYBaJIH 32 YMOBH MOJII0HOCTI T€OMET-
pUYHUX po3MipiB Oanok miacuienHs. [lapame-
TpH, Takl K OCHOBHE apMyBaHHS, apMyBaHHs
MICUJIEHHS, BUCOTA IiCUICHHS, MIIIHICTHI Ta
neGopMaTUBHI  XapaKTEPUCTUKH OCHOBHOTO
OETOHY 1 €JIEMEHTIB MiICHIICHHS BiPI3HAIOTHCS
B JIOIYCTUMHUX MEKax JJIs JOCIIKEHHS Haliii-
HOCTI.

Takox npUCyTHI JesIKi BIIMIHHOCTI B CIIO-
co0l BUTOTOBJIEHHS JOCIIAHUX 3Pa3KiB Ta T€X-
HoJiorii migcuneHHs. HaBeneHo Huk4ye 3ara-
JIbH1 TTOJIOKEHHSI Ta 3MICT HasIBHUX €KCIIEpUMe-
HTaJIbHUX JOCII/KEHb.

Koskna cepist 3pa3kiB ckiamanacs 3 JIBOX
abo Tpbox Oanok. Yci BUIpPOOyBaHHS HPOBO-
JIUJTH 32 CXEMOIO OJTHOTIPOJIITHOT BIJIBHO OTIEp-
Toi Oanku. KopoTkouacHe HaBaHTaKEHHS MPH-
KJIQ/IaJIOCh Y TPETUHAX MPOJIBOTY €IEMEHTY JI0
pyiHyBaHHs. HaBaHTa)XeHHS JOCIIIHUX 3pa3-
KiB BUKOHYBaJM cTymniH4yacto. CTyneHi HaBaH-
Ta)kKeHHS npuitHATI piBHUME 0,1 Bix pyiHyIO-
yoro. Ha cranisx mosiBu TpilMH CTYTI€HI HaBa-
HTakeHHs 3MeHIryBanu a0 0,05 Bix pyiiHyio-
yoro. MiX CTyNEHSMU HaBaHTaXeHb POOHIN
BUTPUMKY y 10...15 XB. U151 3HATTA BiAJIIKIB IO
npuiaaam i ctadimsantii neopmartii. [Ticust go-
CSITHEHHsSI BEMMYMHU HaBaHTaxkeHHS 0,8 Bif
PYHHYIOUOTO MEXaHIYH1 MpUiIaau 3 0anoK 3Hi-
MaJld, a 3pa3ky JOBOJAWIN J0 PyHHYBaHHS.

BuxopucTtoByBanu BHUMIpIOBaJIbHI TPH-
JaJu: MEXaHIYHI 1HAWKATOPH IIHOK MOILIKA
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0,01 MM, TeH30METPUYHI AATYUKH Ta KOMIIapa-
Topu 3 6a3010 200 MM - Ha OOKOBI# rpaHi OaIKu
Ta 3 6a30r0 100 MM — Ha PO3TATHYTOMY CTEp-
*H1. Di3uKo-MexaHIYHI XapaKTePUCTUKH OCHO-
BHOTO OETOHY, OCTOHY ITiICHJIICHHS Ta 3pa3KiB
apMmaTypu OyJid BU3HA4YEHI MICIIsl BUPOOYBaHb
3pa3KiB B KUTLKOCTI Bif 6...12 .

PosrnsinyTHil B monepeHix JOCTiIKEHHIX
IMOBIpHICHMI pO3PaxyHOK JO3BOJIIE BH3HA-
YUTH KOE(ILIEHTIB HAMIMHOCTI PO3PaxXyHKOBOI
MOJIETI YRd. B PE3yJIbTATI BAKOPUCTAHHSI €KCIIe-
PUMEHTAIBHUX BUNPOOYBaHb Ta MOPIBHAHHS 1X
3 pe3yiapTaramMu po3paxyHkKy. Lle no3Bonuth
OMMCATH PI3HI PAXyHKOBI MOJENI MiJCUICHUX
3TUHAIBHHX 3aJ11300€TOHHUX €JIEMEHTIB Ha OC-
HOB1 IMOBIPHICHOTO MiAXO/y, & TAKOX J1a€ MO-
KIIMBICTH 3a0€3MeYNTH HOPMATHBHHUU DiBEHb
HAJIHHOCTI MIJCUICHUX CIIEMEHTAMH PI3HHUMH
cnocobamu. Tpeba 3a3HAYUTH, IO HE TOYHICTH
1 HEBU3HAUYEHICTh PO3PAaXyHKOBI MOJEIi Hece
TAaKOX MIHJIUBUH XapakTep, TOMY PO3paxyH-
KOBE 3HAUEHHS BU3HAYUTU Yepe3 CTATUCTHUHY
BUOIpKY Ta TEBHUM pIiBHSAM 3a0€3MEUYCHOCTI.
Hanpukman B nociimkenns [10], ne Bu3Hayda-
J0Ch Ha/IMHICTh METOJUK PO3PaxyHKY 3ai30-
0eTOHHUX OaJIOK Ha MONEePEeYHMH 3pi3, Koedili-
€HT HaAIHHOCTI BIAMNOBIJIaB JIOTHOPMAJIbHOMY
3aKOHY PO3MOJiTY, a pO3paxXyHKOBE 3HAYCHHS
BH3HAYaIOTh 32 (OPMYJIOH0:

1

i—" 1)

de_y-e

e - CepeIHE 3HAYCHHS,
v - KoedilieHT Bapiailii,
[} - HeoOXiTHMI iHAEKC Oe3neKn

OCHOBHE JOCJIKEHHS

Bci nocninni 3pa3ku aBTopiB [3, 4, 5] sBis-
I0Th c00010 3a1i300€TOHHI Oalku MPSMOKYT-
HOTO Tiepepizy, a 3pa3Ku aBTopiB [6, 7] — TaBpoO-
BOTO Iepepi3y, apMOBaHi JBOMa KapKacamu 3
OJIMHOYHOIO apMmaTyporo miamerpom 10 MM
kimacy apmarypu A400C (A-III) [3], 918
A400C (A-III) [4,6,7], @12 Ta B20 A400C(A-
III) [5]. [lomepeune apmyBaHHS B ycCixX cepiit
3pa3kiB OyJIO TOCTaTHE ISl 3am00iraHHs pyi-
HYBaHHS 3a TOXWIMMH mepepizamu. Ilincu-
JeHH1 6anku aBTopiB [3,4,7] Manu HaCIUKU Ha
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BEpXHiil MOBepXHi OETOHY OCHOBHOI KOHCTPYK-
uii 17s 3a0e3neyeHHs] Kpamoro 34YerUieHHs 3
eJIEMEHTOM TijacuienHs. JlocmiaHi 3pa3ku aB-
TOpa [4] mpu BUTOTOBJICHI OYJIH 3aJIMIIICH] CIIe-
[iadpbHI BHITYCKM TIONEpeyHoi apmarypu. B
MpoLeci HAaBaHTAXEHHS 3pa3KiB pyHHYBaHHS
KOHTAaKTHOTO IBa He BigOyBasock.Jlocmi-
JUKEHHS BCIX aBTOPIB MTPOBEICHI 32 €IMHOIO Me-
TOJIUKOIO Ha JAOCIHITHHUX 3pa3kax 0ajloK pi3HUX
cepiil, B KOXKHIN 3 SKUX BUKOPUCTAHUHN PI3HUI
Mmatepian miacunenns. banku: Cepito bC2 aB-
Topa [3] miacumoBanu 1mapom cranediopode-
ToHY 0e3 apmarypu mincuiieHHs; bI13 — mapom
nonimMepberony; BIIA4 — mapom monimepbe-
TOHY 3 BBEJICHHSM J10J1aTKOBO1 apmarypu; bTS
— mapoM JpiOHO3EPHUCTOrO OETOHY 3 BBEICH-
HSIM J107aTKOBO1 apMatypu. banku cepii b-5 aB-
Topa [4]: miacuiIroBany mapom ApiOHO3EpHHC-
Toro OeToHy 6€3 apMaTypH ImiacuiacHHs. bamku
aBtopa [5] cepii B121Y ta B20AY mniacumio-
BaJIM IIAPOM MOJIIMEPOETOHY 3 BBEJCHHSAM JI10-
JATKOBOI apMaTypH.

3aranpHa KUTBKICTh BHNPOOYBaIBHUX 3pa3-
KiB pi3HUX aBTOPIB i cepiit ckmanana 29 mr. [To-
Ka3HUKU pe3ysibTaTh BUIPOOYBaHb MaTepiaiiB
HaBejeHl B Ta0I. 1.

JocaixzkeHHs: Koe(ilicHTa HEeBU3HAYECHO-
CTi pi3HMX PO3PaxXyHKOBHX Mojeseil Ta Me-
TOMK.

OTpuMaHi eKciepuMEeHTaJIbHI J1aHl BUKOPH-
CTaHl JJI1 BU3HAUEHHS TEOPETUYHHX 3HAUYEHb
HECy4YOi 3/1aTHOCTI MJCHJICHUX €JIeMEHTIB 3T1-
JTHO METO/IiB, 110 onucaHi B podorax [1,2]. Ta-
KOXK BM3HAYalOTh CTaTH4YHI XapaKTePUCTUKU
pO3paxyHKy 3a MeToaukoro Monte-Kapiio, Bu-
KOPHUCTOBYIOUH pO3pobJieHe nporpamMHe 3a6e3-
neyeHHs BeamCalcReliability. I3 momepennix
nociipkeHs [1,2] BUIHO, IO HAMIWHICTD ITiJI-
CWJICHUX 3alli300€TOHHUX €JIEMEHTIB HIKYE
HDXK MiHIMaJdbHE PEKOMEHJIOBaHE HOPMATHUBHE
3HA4YCHHS, TOMY NPOTIOHYETHCS 3a0€3MEUNTH
HEOOXiTHUI piBeHb O€3MEKH 3a PaXyHOK 301J1b-
IIICHHS Pe3epBY MIIIHOCTI €JIEMEHTY 3a JIOTIOMO-
TOI0 PO3PaxXyHKOBOTO Koe(illieHTa HeBU3HAYE-
HocTi. /71 IIbOTO MPOTOHYETHCS HACTYIHA (o-
pmyna:
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(M =M") 7+ M B
7. M, ’

Vrd = )

A€ gy — KOEPILIEHT HEBU3HAYEHOCTI PO3-
pPaxyHKOBOT MOJICIIi,
7, — Koe(iLleHT HaliHOCTI 3a MpU3Ha-
YCHHSIM,
M5P—  ekcrnepUMeHTanbHEe 3HAYCHHS

PYMHYIOUOTO 3IMHAIBHOTO MOME-
HTY,
M " — TeopeTH4He 3HAYCHHS PYHHYIO-

YOro 3rUHAJIBHOIO MOMEHTY,
S — HeoOXiHe HOPMAaTUBHE 3HAYECHHS

JIaJIbHOCTI BIIMOBH,
[, — (aKTHUUHA JAJIbHICTh BIIMOBH.

B Tabmuni 2 HaBeneHi JOCHIIKEHHS -
JICUJICHHUX 3113006 TOHHUX OAJIOK Pi3HHUX aBTO-
piB, TEOpPETUYHI 3HAYEHHS HECydoi 3JaTHOCTI
110 HOPMAJIBHUM TIepepi3aM Ta CepeIHbOKBA/I-
paTU4Hi BIAXUJICHHS P PO3PaXyHKY 3a METO-
JIOM TpaHMYHUX 3yCWJb Ta JedopMaliiiHOO
METO/IUKOIO.

Tpeba 3a3HaunTH , MO0 TEOPETUYHA HECyUa
3naTHicTh cepii 3paskiB b20Y aBrtopa [5]
MEHIIIe HIXK eKcliepuMeHTalbHa. To0To 3arpo-
MOHOBaHI METOJIWKHU HEAOLITbHI AN JaHOTO
BUMAAKY. [I[puanHOI0 IOTO MOKE OyTH Te, 10
JOCTiIKyBaH1 0aJKy MarOTh BUCOKHI BiICOTOK
apMyBaHH$, 1 J1aHl NIepepi3u BIAHOCITH JI0 Te-
peapMoBaHuX (X > Xz ). Takoxk wi 3pasku Oynu

T1JICUJIEH] BUCOKOMIIIHUM TIOJIIMEp OETOHOM,
niarpaMa JeopMyBaHHsS SIKOTO He B IMOBHIN
Mipl BIJMOBIAE 1/1€ali30BaHUM Jllarpamam
CTaHy, III0 BUKOPHUCTOBYETHCS B PO3PAXYHKY.
BpaxoByroun 111 0co0IMBOCTI MOXKHA 3pOOUTH
BHCHOBOK, 1110 BUKOPUCTAHHS METOJIMK Ma€ Te-
BHI oOMexxenHsa. Ha puc. 1. 3o00paxeni miar-
paMH cepeHbOro 3HauYeHHs KOe(]illieHTIB He-
BU3HAYEHOCTI MOJIEN ), Ta 3HAYEHHs MIHIIHU-

BOCTI KOe(iIli€eHTIB HEBU3HAYEHOCT1 MOJIEII.
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Ta6u. 1. 3MicT eKCrIEpUMEHTATLHUX JOCHTIKSHB MiJCHICHUX 32113006 TOHHUX 3TUHAILHUX EJIEMEHTIB B CTH-

CHYTIH 30H1
Table 1. Contents of experimental studies of strengthened reinforced concrete bending elements in the

compressed zone.
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Ta6u. 2. ExciepyuMeHTalIbHI Ta TECOPETHYHI 3HAYCHHSI HECYYO01 3IaTHOCTI IMiICHJICHUX 3113006 TOHHUX 3THU-
HAJILHUX €JIEMEHTIB B CTUCHYTIH 30HI IIApOM 3ai1i300eToHY, (iOpoOeTOHY Ta MOTiMepOETOHY.

Table 2. Experimental and theoretical values of bearing capacity of strengthened bending reinforced
concrete elements in the compressed zone with a layer of reinforced concrete, fiber concrete and

polymer concrete.

A TeopeTnuHa Hecyda 34aTHICTD MiACUIICHHUX 3aTi- é ‘é
E - 300€TOHHHUX €JIEMEHTIB 3a PI3HUMU METOAUKAMH g ¥
i ; E METOJI TPAaHUYHUX 3yCHITb [HeopMarliiiHa METOJMKE] & %
A 5 =
) 4 2} o
1 ! 1 ! o1 h
ABTOp J10CITiIKEHD mbp S k=g = E = S = E = g & &
cepiil | 5 = 2|5 S x| &k ¥ S x| & E S 2 E
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B121Y | 22.64 |15.26|1287| 2799 |19.56|16.44| 2.844 21,72
Kacabex [5]
b204Y | 37.73 |41.19| 36.3 8.034 |46.21|37.41| 8.681 2,97
c 010 bYM2 30 31 |21.97| 50918 |31.48 2294 | 5.467 4,23
[6F]’B°M6HK° " [ BY® | 336 |27.26|2396| 548 |33.04|2458| 5654 | 2,52
BVII 372 |39.93|2742| 7.363 |40.59|21.79| 5.832 -25,84
Basnosoit M.O. [7] BKIIT 532 |46.72|37.74| 12204 |54.14| 37.7 | 8.986 -0,11
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Puc.1. PesynbTaTi po3paxyHKiB:

a — cepeJlHe 3HaUYEHHs KOe(illieHTIB HEBU3HAUYEHOCTI MOJIET Yy ;

6 — 3HaueHHs MIHJIMBOCTI KOE(ILIEHTIB HEBU3HAYEHOCTI MOJIET Ypy -

Fig.1. Calculation results:

a - the average value of the uncertainties of the model y,, ;

b - The value of the variability of the uncertainty coefficients of the model y,,
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BUCHOBKM I ITEPCIIEKTHBU
IMOJAJIBIINX JTOCJI’)KEHD

[IpoBiBIIM aHami3 AOCHIHKEHb, OTPUMAIH
HACTyIHI pe3yIbTaTH:

1. Cepenne 3naueHHS KOEQIliEHTIB HEBH-
3HAYEHOCTI Mojem 3a nedopMariiHOI Teo-
pi€ro 3a HASBHUMH EKCIIEPUMCHTATbHUMH Ja-
HUMU CTaHOBUTH 1,479 , a 3a METOIOM rpaHUY-
HUX 3ycuib — B Mexax 1,459.

2. 3acToCyBaHHS Jq, — Koe(illieHTa HEBHU-

3HAYEHOCTI PO3paxyHKOBOI MOJENI, A03BOJISE
3MEHIINTH TOXHOKHM 1 peasizyBaTu MPHUXOBaHi
PE3EpBH.

3. Po3paxyHOK HaIiifHOCTI IiICHIIEHHUX eJIe-
MEHTIB 3a AehOpMaIliiHOI TEOPIEI0 € OLIbIIT
MPIOPUTETHUM TIPH MPOEKTYBAHHI.

4. 3HaudeHHs HeCy4oi 31aTHOCTI MiICUIICHUX
3aJ1130-0ETOHHHUX €JIEMEHTIB 3a PI3HUMHU METO-
JIMKaMH METOJIOM I'PaHUYHUX 3yCHIIb Ta J1edo-
pMamiiHOI0 METOAMKOIO TOTPeOye BpaxyBaHHS
METOJLy MiICHUIICHHS
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THE INFLUENCE OF THE
NON-DETERMINISTIC DESIGN
MODEL OF THE
REINFORCED BENDING ELEMENTS

Oleksiy POSTERNAK,
Mykhailo POSTERNAK

Summary. Any design model, being a certain
simplification of the real object, does not take into
account some factors, which leads to inaccuracy of
simulation results. Errors can arise and accumulate
at all stages of modeling, it is difficult to predict
them in the framework of the models used. Incom-
plete adequacy of models to the real object entails
random nature of calculation inaccuracy.

The reasons for the inaccuracy of the calculation
methods of building structures are various. The real
structure is replaced by a system of rods, plates or
volumetric elements, the material of structures is
given idealized properties. These actions can be
called physical modeling. Then write down a system
of equations of internal stresses, strains, the result-
ing equations and dependencies are often simpli-
fied.
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This stage can be called mathematical modeling.
The combination of physical and mathematical
models of the structure is called a design model of
the structure. [9]

Inaccurate calculation can lead to an insufficient
level of structural reliability, which in turn leads to
significant material and human losses. A corrected
calculation makes it possible to reduce such losses
and to realize the hidden reserves of construction.
Note that in the design of a particular structure have
to use different methods of calculation, which may
have a significant inaccuracy; information about the
various factors of construction is also necessary.
And it is often difficult to determine which calcula-
tions should be specified first, as well as what level
of background information is needed.

The uncertainty of the calculation model can be
estimated by testing or comparing the calculation
results of the approximate model and the more ac-
curate model. This uncertainty is taken into account
by introducing a model reliability factor yqg, Which
takes into account the uncertainty of the design
scheme and other similar circumstances (e.g. sensi-
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tivity of the structure to local failure, initial imper-
fections or increased rate of wear) and is taken as a
multiplier to the calculated load value.

The model reliability coefficient can be divided
into two multipliers that reflect the uncertainty of
the design model regarding the load effects ysqs and
the load carrying capacity yrd.

The coefficient yq (or ysq and yrq) reflects factors
which are not taken into account directly in order
to simplify the calculation provided for by the
standards (consideration of creep and the influence
of the joints' yielding, plastic properties of the ma-
terial, etc.). In addition, these coefficients may take
into account factors that are not considered by the
calculation model at all (aggressiveness of the en-
vironment, the effect of corrosion, etc.).

Keywords . Calculation model, reinforcement of
reinforced concrete elements, bending elements,
model uncertainty.
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