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3agavym coBMeCcTHOM paboTbl

BbipaboTka NoHATUI

BoipaboTka meTogonorum

[MOKMe BapnaHTbl AOCTUXKEHUS HOPMATUBHbLIX TPEOOBaHWUN

KntoueBble TpeboBaHua anst GopMnUpoBaHnUS KOHCTPYKTUBHbLIX PELLEHNN

MakcmnmanbHbIN y4eT onbiTa




MapameTpuyeckoe

HopmupoBaHue onsa XXbK

MWHMMANEHAR BENWYXHA 3aWMTHOTO CNoA BeToHa, MM
B 3ABMCMMOCTH OT arpeccMBHOCTM cpeasl no TN 28.13330

HearpeccHEHAR CnaGoarpec- Cpeaxearpec- | CuneHoOarpec-
CHEHAR CHEHAR CHEHARA
COopHbie 15 MM B 3aKpBITEL 20 20 25
KOHCTpyKUMu Be3 NOMELEHHAK NPK HOPMANEHOH
npeaeapMTensHoOro M MOHWHKEHHOH EMaMHOCTH;
HanpAXEHUA 20MM B 33KPLITEE. NOMELLEHUAX
apMatypel NpW NOELILUEHHOR BNAXHOCTH,
CHopHble 25MM — Ha OTEPLITOM EO3OYXE 25 25 25
npeABapMTensHO 35MM — B TPYHTE W
HanpAMEHHEE DYHAAMEHTAY MPW HAMKWYAK
KOHCTPYKLIMK GETOHHOA NOATOTOBKK
MOHONMWUTHEIE 20 MM B 3aKpRITE 25 25 30
KOHCTpyKUMu Be3 NOMELEHKHAX NP HOPMANEHOH
npeAeapuTensHOro 1 MOHWHKEHHOH EMAMHOCTH;
HanpAXEHUA 25MM B 33KPbITEE. NOMELLEHUAX
apmMatypel NpW NOELILUEHHOR BNAXHOCTH,
MOHONUTHEIE 30MM — Ha OTKPLITOM EO3YXE 30 30 30
npeaeapHTensHD 40MM — B PYHTE W
HaNpAMEHHEE PYHAAMEHTAX NPH HANWYKK
KOHCTPYKLMK BGETOHHOIA NOAroTORKM
KOHCTRYELMW NpK 20-50mMM E 22BWCMMOCTI OT KOHLEHTPaLMN
BOZENCTEMH HMIKMX XNOPWAOE B YCNOBWAX BO3AACTEMA MUOKWK cpen
XNOPWAHED: Cpeq - Ha CTANLHYK PMETYDY HEeneaofeToHHD
KOHCTPYKUMIA B OTEPLITOM BOQOEME W B IPYHTE MO
npun.” G 28.13330

‘3NEMEHTEI MOCTOBLL
KOHCTpYKLMI Bes

30 mm — B 0Cwem cnyyae;
20MM B NNUTAX BLICOTON MeHee 30 cM W 3BeHLRY TPYD ONaMeTPOM MeHee Jum;

npeaeapMTensHOro 40MM — B DYHASMEHTAX NPY HANW4MK GSTOHHOH NOOrOTOEKM M B HADY#HLIX GNoKax
HanpAXeHWA cOopHbIX onop; 50MM — Y HAPYHHLX NOBEPXHOCTER MOHOMWTHED, ONOp;
apMmaTypel 70mMM — B DYHOAMEHTAX NP OTCYTCTEMA GETOHHOR NOATOTOEKM W

B NefopPezHLl YACTAX onop
MNpegeapuTensHo 30-50mM B 22BWCMMOCTI OT BWOE KOHCTRYKUMKA W SPMUPOESHWA
HaNpAMEHHEE no Tabn. 7.29 CI 35.13330
3MEMEHTEl MOCTDELLX
KOHCTPYKLMIA
MOHONWUTHRIE 30mMMm ANA HCEHER apMaTypel; 40MM — ONA BEpxHER apMaTyphl NOKDLITHA.
#ene3ofeToHHEIR
NOKPEITHA
aspogpomoB
[MopoTexHUYECKne 30mma (20Mm ana B0MM — ONA MOPCKMX TMAPOTEXHHUYSCHAX
COOPY#EHNA pacnpegenuTensHo COOpYHEHUI (40MM ONA pacnpegenuTentHoi
(MOHONKUTHEIE) BPMATYPE! M XOMYyTOR) APMATYPE! M XOMYTOE) M ONA KOHCTPYKLIA,

pafoTalWKy B arpeCcCUEHLLY YCNOBUAX

GOMM - ONA NWUEELR NOBEDPXHOCTEW KOHCTPYELUMA W YBCTER COOPYMEHWHA,
NoABEprallMyCA  HEeNOCPENCTEEHHOMY BOSOECTEMK EOALl B COUYSTAHWH ©
BO3N8ACTEMEM 3AMODA¥NEAHMA-0TTAMBAHWUA, KABHTALIMK UMK MCTUDEHA HAHOCAMK W
ANA EOHCTPYEUMIA B 30He CUCTEMAaTWYeCckoro B030eiCTENA NapoE BOOL;




NMapametpuyeckoe HopmuposaHue ana XbK

JonycTHMan WHPKWHA PAcKPEITHA TRELWKH, Mh
B 33BMCHMOCTI OT arpeccHBHOCTH cpenkl no CN 238.13330

HearpeccHeHas CnaBoarpeccHedan | CpeaHearpeccMedan | CMNbHOArpeccHEHas
KoHcTpyEuMn Gesz 0,30 (0,20 onA 0,20 (0,15 anA a0 0,05
NpegeapuTensHoro KOHCTPYELIMA © HMOEMX cpen)
HanpA¥eHWs apmMaTypel OrpaHHYeHHOA
NPOHUU3EMOCTRE)
MpegeapuTensHD 0,200 (0,10 gnA 0.10-015 (8 - -
HanpA#eHHLIS apMaTypel 1 33BMCHMOCTH OT
KOHCTPYELIMKA kaHatoe 1500MMaw | 3awmMTHOro cnos)
BHILLE])

MocToBkl2 KOHCTRpYELMY | 0,30 {0, 2MM — B 3MeMEHTAX NPONETHLE CTPOSHWA ¥ENe3HOA0POKHER MOCTOR, B BEpXHMX
0e3 NpeaeapuTenLHOro MNWTAX NPOSKER YACTH AETOA0POMHEL M TOPOACKMY MOCTOE NPH YCTPORCTESE Ha HKX
HanpA¥eHWs apmMaTypel THAPOMI0NALMK, B CTORKSY W CBAAX BOSX ONOP, HAXOAALMXCA B 30H8 NepeMeHHOrn
YPOBHA EOOLI, 8 TAKHE B 3NEMEHTAX M YACTAX BOQONPONYCEHLL TpYE;

0,15mMM — B 3NeMeHTax NPOMERYTOYHEL ONop HeNe3H0A0PO#HELE MOCTOE B 30HEX,
PACNONOHEHHEL BILLE W HWHE NepeMeHHOr0 YPOEHA BOAkI,

0,10MM — HA YPOBHE BEPXHEeH rpaHu B NPOgoNkHLE CTRIKSX BEpXHME MMWT Npoesked
YACTH AETOQOPO¥HER M rOpOACKAX MOCTOE.

MpK pacnonoHeHud MOCToE W TpYS BGNW3N NNOTWH TMAPOCTAHUMA M BOOOXPaHUNULY B
30HE NONSPEMEHHOMND 3aMOPE#HEAHKA M OTTAWEAHWA LUWPWHE PACKPEITHA TRELWWH B
ZAEWCHMOCTH OT YWCNAE UMENOE NONepeMeHHOr0 3aMopaMEaHMA B rof 4Oom+Ha
COCTABNATE He Gones 0, 15MM — NpW Yucne Uuknoe medes 500 1 0, 10mMM npu Yicne

uuenos 50 w Sonee)
MpegeapuTensHD
HanNpA¥EeHHEIE 3MeMEHTEI
MOCTOBLE KOHCTPYELIMIA 0,20 (0,15 ONA ¥ene3HoOopOFHER MOCTOE W B CNYYEAX NPMMEHEHWA ELICOKONPOYHON
NPOBONOKM W E3HATHON apMaTypsl)
[MopoTEXHUYECKnE 0,05-0,50 (B 33BMCHMOCTH OT NAPAMETPOE KOHCTPYELMK M cpeakl no CMN 41.13330)
COOpYHEHNA
MPHUMEYAHIAA:

1.  Ha MOMEHT NpUeMEM #ene3ofeTOHHEL KOHCTPYRUMA TPE¥OaHCKoro HasHaYeHWA PEKOMEHIYEMOS FHaUeHHe
AOMYCTUMOA IWMPWHEl PACEPLITHA TPeWMH He Gonee 0 2MM ONA KOHCTPYEUMA B nomMewleHnax 1 0 1M ana
KOHCTPYHUMA Ges sallWTel 0T aTMOChepHsl: ocankoe (npun. X CM 70.13330.2017)

2. MpW EBO3MO¥HOW UNLTPAUMKM Yeped TPellWHel MMAKMe CPedbl OUSHMBAKITCA KAk  CpegHe- W
CMMbHOATPECCHMBHEIE MO OTHOLWEHWH ¥ CTAMbHOA apMaType. 3alMTa OT KOPPO3HH TaKWY Mene3o0eToHHbIX
Hol-lmpymyﬁ [OI#HA OCYLLECTENATLCA MCKMOYEHMEM (QUMETPALMKM COBMECTHBIM MPWMEHEHHEM METOOOB
NEPEWYHOW W BETOPMYHOA 38LLKTEL
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Published ISO standards *

of which 1 under the direct responsibility
of ISO/TC 71

Structure

Reference |

ISO/TC 71/SC1
ISO/TC 71/SC 3
ISO/TC 71/SC 4
ISO/TC 71/SC 5
ISO/TC 71/SC 6
ISO/TC 71/SC 7

ISO/TC 71/SC 8

Standards

About us News Taking part Store

ISO standards under
development *

of which 3 under the direct responsibility
of ISO/TC 71

Liaisons  Meetings

Title

Test methods for concrete

Concrete production and execution of concrete structures
Performance requirements for structural concrete
Simplified design standard for concrete structures
Non-traditional reinforcing materials for concrete structures
Maintenance and repair of concrete structures

Environmental management for concrete and concrete structures

MexayHapoaHbIv onbIT cTaHgapTusauum (ISO)

Participating members

Search

Observing members

Type

Subcommittee
Subcommittee
Subcommittee
Subcommittee
Subcommittee
Subcommittee

Subcommittee



ISO 19338
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ISO
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Performance requirements for standards on concrete structures 9.3 Partial safety factors for materials

ISO/TC 71/SC 4 N 76

Th fobar Eactn hick insi lind o th, A ctanl ch

teristic strengths, shall

ISOITC 71/SC 4 "Perfoq
Secretariat: GOST R
Committee manager: Ch

1SO 19338 CD con

Document type Rel{
Project | Draft Proj

Performance requirements for standards on concrete structures

1 Scope

This International Standard provides performance requirements for standards on concrete structures.
It can be used for international alignment of design, assessment, and construction requirements.

This International Standard includes

a) principles, which guide the selection of requirements that translate societal and owner’s
expectations for the performance of the concrete structure,

a) requirements, which define the required performance of the concrete structure,
b) criteria, which give means for expressing the requirements, and

c) evaluation clauses, which give acceptable methods of verifying the specific criteria.

nall take into account the
and their in situ strength,
nties in the prediction of

iabilities of concrete and
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nominal resistance, shall
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o-dimensional, or three-
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procedure or algorithm for determination of action effects; acceptable method of evaluating the resistance shall be established to agree with mechanical principles and mate

performance index or verifying compliance with specific criteria of a structure based on tests.

rial behaviour or shall be
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MexayHapoaHbIv onbIT cTaHaapTusauum (EN)

Eurocodes 1990-1998

EN 1991

Structural safety,
serviceability
and durability

Actions on
structures

EN 1992 EN 1993 EN 1994

EJY

EN 1996 EN 1999

Design and
detailing

EN 1997 EN 1998
I |

Geotechnical
and seismic
design

Management Group

Chairman: S Denton

Chairman's Advisory
Panel{s)

CENTC 250 Subcommittees

CENTC 250
Structural Eurocodes

Chawman: S Denton

Vice Chair: G Breitschaft
Secretary. T Wilkins [BS]
CEN PM: P Karagianni
HEM M/515 lead: M Lurvink

CEN/TC 250
Coordination Group

Chairman S Denton

Secretary: T Wilkins [BSI]

Horizontal Group Fire
Convenor: B Zhao

WG 1 Policy and guidelines
Convenor. A Bond [BS]

WG 2 Existing Structures
Convenor: T Lang [S1A]

WG 4 Fibre reinforced polymer
Convenor: L Asciona [UNI]

Chairman: S Hicks
Secretary: T Wilkins [BSI]

SC 10 - EN 1990 SC6-EN 1996

Chairman: P Formichi Chairman. R Van der Pluijm
Secretary. V Melaysund [SM] Secretary. N Hu [DIN]
SC1-EN 1931 SC7-EN 1987

Chairman: N Malakatas Chairman: A Van Seters
Secretary. J Brunner [DIM] Secretary: G Kraljema [NEN]
SC 2-EN 1992 SC8-EN 1998

Chairman: H Ganz Chaiman: P Bisch
Secretary. D Zorcec [DIN] Secretary: A Correia [IPQ]
SC 3-EN 1993 SC9-EN 1999

Chairman: M Knobloch Chaiman: F Mazzolani
Secretary. S Kempa [DIN] Secrelary: R Ssagrov [SH]
SC 4-EN 1994 SC 11 - EN "Structural Glass'

Chaiman: M Feddmann
Secrefary. L Hoffmann [DIN]

WG 5 Membrane Structures
Convenor: M Mollaert [AFNOR]

SC 5-EN 1995
Chairman: 5 Winter

Secretary. A Almgvist [SIS]

WG 6 Robustness
Convenor: J Bregulla [NEN]




Eurocode 2

2023
2 OO 4 E:azawﬁg::;::s EN 1992-1-1 2 nd G en prEN 1992-1-1:2018

EUROPAISCHE NORM Dacerber 2004
T E— g st ey 0 i Eurocode 2: Design of concrete structures -

sedes ENV 1992111901, ENV 1902-1-3.1004.
BS EN 1092-1-1:3004 ENV 1992-1-4:199¢, ENV 19921 5:1954, ENV 1992-1

EN 1992-1-1:2004 (E) e Part 1-1: Genel'al I"l.lles, rules fDr bu“dings,
— Type of lap spiice Desion ap length £ 3 and civil engineering structures

Eurocode 2: Design of concrele structures - Part 1-1: General Tension laps Compression laps

TS L e ol o2 ” straight bars L=ty E_ZM L= (N_Elw ilcul des structures en béton - Partie 1-1: Régles générales, régles pour les
2551 Lo e e e } ‘ f where £, is calculated accordingto | 5 ouvrages d'art
(s penidraies o réglas pour fes bitmans g Spannbeineiragwarken - T 11.4.2 see also 11.5.3

Teil 11: Algemans
“ﬁ 5 — Bemessungsragain und Rogein 1 don Hachbni

A . fpoan Standard was apcroved by CEN an 16 Aprd 2004,
90" <o <150

bends and {y=0,,=15¢ | - 'messung und Konstruktion von Stahlbeton- und Spannbetontragwerken - Teil
hooks where #,y is caloulated according to : Bemessungsregeln, Bemessungsregein fir Hochbau, Bricken, Stiitz- und
ki

(tension only) 11.4.3, see also 11.5.3 e
Loops f.4is calculated | -

tbars ara bourd 1o camaly with the CEM
tha stalus of a nasonal slandand wibo

a) Basic tension anchorage length, /b4, b) Equivalent anchorage length for may be ctrained on appcalion 1o ha Contral

il Fegulations vhich siipclats the conditions far gheing this European
It claie bl and il agrach cal relerenoes concevning such naiicrad
o 010 iy CEN memoer.

:m'mm« along the standard bend Bean Sancars peats 1 e, il vrsons Engln,Frgnch,Deman, A verscn  any lter anuaon made by ramion, (tension only) 11( ccording to . . . it the conditions for
BS EN 1992-1-1:2004 lirmi
15;_‘5.‘ . EN 1992-1-1:2004 (B} “uilod Siussa Tended bare ained on application to
& c—
)@: - | D - than that obtained from (1) and (2) above H
beg T - ' in any other language
—————— ! ,,na fied to the Central
¢) Equi d) A P lintermeshed - y
length for standard hook  length for standard loop - ] . [fabric s ! s, Czech Republic,
/A ' : - K ce, Hungary, |celand,
Figura B.1: Methods of anchorage other than by a straight bar ,! TH layered fabric %)- - - tomania, Serbia,
‘ | N *15d, =15d, " o o inserts
B & MICY: Esponon T
e - —:141 Figure 8.19: Length of control perimeter b, around large supported areas (a-c) and near
¥ lbonded post- openings and inserts (d-e)
= Figure 6.15: Basic control perimeters for loaded areas close to or at edge or corner linstalled . . . .
= -~ reinforcement (4) The effect of openings or inserts at a shortest distance to the control perimeter > 5d, may
(5) For loaded areas situated near an edge or corner, i.e. at a distance smaller than d, special be neglected. Otherwise, the part of the control perimeter contained between the two tangents
#dge reinforcement should aiways be provided, see 9.3.1.4. drawn to the outline of the opening from the centre of the loaded area should be considered to
PyK (B) The control section is that which follows the control perimeter and extends over the be ineffective (refer to Figures 8.19d-e).
omo g:'::":? I?:"S'L:- ;:" xg: gf&ﬁ:‘:fﬂ:a&: ;‘e’;h“’mﬁ'm‘;:rfo’::g':’lim "'"‘::“’ (5) In the case of slabs with variable depth, control perimeters at a greater distance from the
ANA NFOEKTHPOBLLMKOE K EBPOKOLY 2 Gepth may be assumed to be the depth al the perimeter of the loaded area as shown in Figure e supported area should be checked and the one leading to the lowest strength should be
MPOEKTMPOBAHMWE MENEIOBETOHHBIX KOHCTPYKUM: 6.16.  19921-1:2004: € selected. The corresponding shear-resisting effective depth d, may be determined according to
- Figure 8.20.
FYKDBONCTEO 1N NPOBCTHPGELUMKDE K EN 1992-1-1 M EN 1992-1-2 9
EBPOKCHL? MPCEKTHPCRAHNE KENEIORETOHHEN KCHCTPYELMA
OBLUHE MFABIIA I MFARHILA 8 J04HIA conirol contral control control
MPOTARONCIKAPHOE MPOEKTUPORAHIE CTROMTENLHED — — [&]- loaded area peﬂnmvi perimefer 1 na'l'rﬁH{ perimter 1 m
EOHCTPYLMA L V.. = = = = ~
B " NG 6 > arctan (112) YN l K b Ed‘,
3B. bubin n P.C. Hapasnar - - - 0_5? _ ey il |
Figure 6.16: Depth of control section in a footing with variable depth 2 L e e Tty
D.Sd.J CJ PR R
(7) Further perimeters, v, inside and outside the basic control area should have the same :
A shape as the basic control perimeter. —
a) b)
(8) For slabs with circular column heads for which b < 2hy (see Figure 6.17) a check of the Figure 8.20: Control perimeter and shear-resisting effective depth of slabs with variable
punching shear stresses according to 6.4.3 is only required on the control section outside the depth
column head. The distance of this section from the centroid of the column .., May be taken as:
(6) The design shear stress rg; shall be calculated as:
Foom = 2d + by + 0.5¢ (6.33) V
wihere: T =h, b Eh& (8.68)
Ju is the distance from the column face 1o the edge of the column head (i
¢ s the diameter of a circular celumn where:
Veg is the design shear force at the relevant control perimeter
is a coefficient accounting for concentrations of the shear forces as defined in
(7-9)




ATanbl pa3BUTUSA OCHOBHbIX HOPMaTUBHbLIX AO0KYyMeHTOB no XBK

Hopmbl CCCP / Hopmbl P®

| | |
1946 1955 1962 1976 1985

Hopwmbl EBpokop 2

CEB-FIP (FIB) Model Code 1978

v
CCCP npucoeanHuncs
kK FIP B 1958, k CEB B 1962
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ModelCode 2020

O6wume uenu (2016):

= OO6begnHeHne TpeboBaHU B
OTHOLUEHMN NPOEKTUPYEMBIX U
CYLLECTBYIOLLMX KOHCTPYKLNM

= OpueHTUp Ha aTanbl dKChnyaTaumm u
NpakTU4ecKme HyXxabl

= BkntovyeHne MMPOBLIX 3HAHUN K
OOCTUXKEeHUW B obnacTtn beTtoHa

Photo credit: Javier Leon

» BknioveHne coBpeMEHHbIX 3HaHWN, a
He ycTapeBLUMX OBLENPUHATBIX
noaxoaoB

= OnpegeneHne notTpebHocTen
NHXXEHEPHOro coobLlecTBa B MMpe




PaspaboTtka MC2020: 2016-2023

: . MC2020 MC2010
asgenbl asBaHue pa3fenos K-80 CTpaHmLL K-B0 cTpaHuy

YacTsb | OGnacTb NpUMeHeHns u
TepMUHONOrns
Yactb Il OCHOBHbI€ NPUHUUNbI

YacTsb Il MpUHUMNBI OLLEHKN KOHCTPYKTUBHbIX
XapaKTepucTUK
YacTb IV Bo3aencTBusa Ha KOHCTPYKLMK

Yactb V UcxopHble aaHHbIE ANs maTepuanos

YacTb VI UcxoaHble AaHHbIe AN rpaHvy
pa3gena (KOHTaKTHble 3a4auum)

YacTb VII PacuyeTt u oueHka

CEl S Mpom3BoACcTBO CTpoUTENbHbIX paboT

YacTtb IX Jkcnnyataumsa U nogaepxxaHve B
paboyem cocTosiHUM

YacTtb X [leMoHTaXx 1 NOBTOpHOE
ucnonb3oBaHue
UTOIO B TexHM4YECKOMN 4YacTun

CopencrtBoBaBLlUMe pa3paboTke, MpUMeYaHus,

aKpPOHUMBbI, NpeaucnoBue U T.n.
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OcHoBbI PYHKLMOHANMbLHOIO U NapamMmeTpPU4ecKoro NPOeKTUpPOoOBaHUS

N

~ - .
Owner’s Sustainability-orientated Performance / Outcome-based Requirements Societal Sustainability-orientated Performance Requirements: Policy e I I M
.
Operational / functional purpose of structure, design lifespan, acceptable maintenance burden objectives, prevailing legislation and administrative agreements
Shelter and protection against natural & human hazards / resilience of operation of structure = Regul vr Seanst t design, construction, operation, etc

.
MC2020: . 2 q
. ye . * Control of factors influencing the operation and use of the structure / avoidance of disruption »  Spcietal planning/zoning constraints on function, form, size, appearance, etc C H
Sustainabil ity-orie nted *  Hazard identification and risk man t, life cycle requi & objectives — . o M an b H b I e a e)l(H O CT b y
.
.

Appropriateness of the structure for intended location & communities
Quality of execution: workmanship, materials, ility, dards of finish, aesthetics, etc *  Relationship to & constraints relating to natural / urban environment, cultural

For buildings: Adequacy of created internal environment - Heating, lighting, cooling, sanitation, heritage, transport links, employment, existing / proposed infrastructure, ete
wentilation, air quality, control of toxic substances, acoustics, sound transmission, etc = Emissions constraints, operational permit requirements, etc e3 O I-I a C H O CT b ] 3 KC I-I J-I yaTa L'| M O H H a ﬂ

performance-based

requ ireme ntS ®  Users [ inhabitants provisions: Safety and security, health, comfort and wellbeing etc A
0 = Pravision of essential services— Power, water, internet, drainage and waste disposal aspects
-] ® Access to transport connections, external communications infrastructure I-I M roﬂ H O CT b ﬂon ro Beq H O CT b
»  Satisfactory relationship with local community, stakeholders ) 1)
®  Economy of resource usage, long design service life, circularity of
A = Protectionof the environment (in-service performance) >I<M B q eCTb + CO M an b H Oe Bn Mﬂ H M e
\: Life Cycle Cost budgets & constraints on build, operation, maintenance, end of life .......... J L y Ll y
o 4
D [ Social performance requirements for structure J[ Environmental performance ][ Economic performance ] 3D|0 po B be y 06 I I l e CT Be H H aﬂ 6e30 n a C H O—
Sustain. -
able, - Structural Performance Requirements Other Performance Requirements (‘Other’ Social & | & Economic es -
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— MCMOonb30BaHME 3eMEeNbHOIo y4acTKa,
BbIOPOCHI U 3arpsA3HEHUS, LWYM U
BMOpauuns, BO3OeNCTBUS HA 3KOCUTCEMbI)

MapameTpbl MexaHU4YeCcCKon 6e30nacHOCTU:

o  DyHKUMA NpeaenbHOro COCToSAHNA
o Tpebyembit ypoBEHb HAOEXHOCTU (rapaHTuUmn)
. JKOHOMMUYECKUEe (CHMKEHME 3aTpaT Ha

[Mepnon pyHKUMOHANLHOCTN (O0NITOBEYHOCTD)

XM3HEHHOM LUKIe)



®yHKUMN NpeaesibHbIX COCTOAHUN

[MpegenbHble cocTosaHUA pa3pyeHnsa (ULS) — Ultimate limit state);

[MpurogHoCTL K HOpMarbHoOM akcnnyaTauum (SLS — Service limit state);

CocTosaHu4A, cBsa3aHHble ¢ gonrosedHocTbio (CLS - Condition limit states);

[MpegenbHOe cocTosAHME YacTUYHbIX noBpexaeHun (PDLS - Partial damage limit state);

[MpenenbHble cocTosAHUA XnByvecTn (Robustness)

MpenenbHOe COCTOSIHNE — COCTOSIHUE, NOCNEe KOTOPOro yHKLUMOHanbHoe TpeboBaHne He BbINOHAETCS



MeToabl noATBepPXXOEHUSA U OLleHKN cOOTBeTCTBUA ANs (PYHKLUMOHANbHO
OPMEHTUPOBAHHOIo NPOEKTUpPOBaHUA (NapamMeTpuyeckoro noaxoaa)

MeToa noaTBepXxXaeHuUs

TpeboBaHusa pna
HOBbIX

TpeboBaHusa ans
3KcnnyaTupyembix

Ccbinka Ha pasgen MC
2020

1. PUCK-OpMeHTUpoOBaHHbIN noaxon
2. BepoATHOCTHbIN noaxon
3. Metoa 4yacTHbIX Ko3cppunumeHToB

HageXXHoCTU
4. Noaxon Ha ocHOBe eAUHOro

KoadhhuumeHTa 3anaca

5. MNopaxoa cooTBeTCTBUSA
MMWHUMaSIbHbIM TPeboBaHUAM

6. Moaxoa ncknro4yeHus
BO3MOXXHOCTH

7. NMopxop Ha ocHOBe UCNbITAHUA U
(vnn) MOHUTOpPUHra

KOHCTPYKL U

KOHCTPYKLUN
B pamkax ynpaBneHus
XWU3HEHHbIM LINKIOM

+

+

B pamkax ynpasneHus
XVU3HEHHbIM LIMKIOM

+
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MeToabl noaTBepxaeHuda. JonroBe4yHOCTb

Puck-opuneHTUpoBaHHble MeTOAbl

(5 JCSS

Application to the Farg Bridges

Illustration of hierarchical Bayesian probabilistic modeling of Pier
5 & 6 of SF section

Hyperparamters Heo Mo Heg, Hp

Bayesian network for
one element:

Initiation of
Corrosion

1

BepoATHOCTHbIE MeTOoAbI

3 JCSS

Exercise — Concrete corrosion

1. Given the limit state function (LSF) of corrosion initiation ( g, (+.X) ) and visible
corrosion (g, (r.X)) as:

g (1X)=XT, {Xo}_"

2 (" V2
where 7, (X, ) = :—D erf™! [l (iR ]
\ 50

8or (1L.X) =X, 11 (X)) + T, —t

where 7, : the time from corrosion initiation to visible corrosion

Also the modeling of parameters in the corrosion limit state is provided in the following
table:

Visual
Corrosio
n(VC)

57

Description (units) Distribution Mean vilue Standard deviation
Cover thickness () (mm) Log-normal 55.0 11.0

Diffusion coefficient (D) (mm?/year) Log-normal o 10.0

Surface concentration (Cs) (wt.% of concrete) Log-normal iy 0.08

Critical concentration (Ceg) (Wt % of concrete) Log-normal 0.15 0.05

Model uncertainty (X)) Log-normal 1.0 0.05

Propagation time (7'5) (years) Log-normal 75 1.88

Stat. uncertainty (pp) (mm?, year) Normal 40.0 4.0

Stat. Uncertainty (jec,) (wt. % of concrete) Normal 0.4 0.04




MeToabl noaTBepxaeHuda. JonroBe4yHOCTb

EavHbIn KoadhdhnumeHT 3anaca NMpepnoTBpaweHe BO3MOXHOCTHU

Chlorides
Concentrrf

0.015
0.014
0.013
0.012
0.012
0.011
0.010
0.009
0.008

Evolution 1D:

Reinf Corrosion
Total
[-]

Time: 4.00000

ATENA
i R X64 V. 6.0.0.14429:14
Surface loaded by chlorides Increased reinforcement corrosion License 4001

due to the presence of cracks Cervenka Consulting




MeToabl noaTBepxaeHuda. JonroBe4yHOCTb

Nopoxon ncknryYeHUss BO3MOXHOCTU CooTBeTCTBME MUHMMAlNbHbIM TPeboBaHUAM




3aKknyeHue

MBO3AEBA,

CoBpeMeHHbIN MeXXayHapoaHbI ONbIT B 06nacTu
HOPMUPOBaHUS MEXaHUYECKOMN Be30nacHOCT

= PYHKLMOHANbHO-OPUEHTUPOBAHHOE NapaMeTpUYeckoe NPOEKTUPOBaHUE YKe
3aknagblBaeTcs B NpeaHOPMbl U MeXayHapoaHble cTaHaapThl

= MC2020 fib ¢ 6onbLioe Oonen BEPOATHOCTU OyOeT ABNATbLCSA OCHOBOW HOBOIO NMOKOSIEHUS
mexayHapogHbix Hopm 2030 (onbiT fib, ISO, ACF)

= Heobxogum TwaTenbHbIN aHanM3 n anpobaumsa nonoxeHum BHoBb paspaboraHHoro MC
2020 fib u panbHeWLee akTUBHOE BOBIIEYEHNE POCCUNCKMNX SKCMEPTOB B
MEXOYHapoaHy paboTy
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