HALIOHANBbHWW CTAHOAPT YKPAIHU

€BPOKOA 8
NMPOEKTYBAHHA CEMCMOCTIMKUX KOHCTPYKLIN
YactuHa 3. OuiHka cTaHy Ta BiAHOBNEeHHA byaiBenb
(EN 1998-3:2005, IDT)

ACTY-H B EN 1998-3:2012

He € odhiyiitHUmMm BUAaHHAM.
OdpiuiiHe BUAaHHA PO3roOBCHOAXYE
HaLiOHa/IbHUI opraH cTaHgapTu3auil
(4N «YkpHAHLU» http://uas.gov.ua)



OCTY-H B EN 1998-3:2012

NEPEAMOBA

1 BHECEHO: [lepxaBHe nignpuemcTso "[lepXasHuii HayKoBO-AOCNIAHUNA iHCTUTYT ByaiBenbHUX
KOHCTPYKUin"

NEPEKNAL | HAYKOBO-TEXHIMHE PEOAINYBAHHSA: KO. HemunHoB, A-p TexH. Hayk;

M. Map’eHKkoB, A-p TexH. Hayk; O. XaBKiH, kaHA. TEXH. HayK (HaykoBui kepiHuk); B. Tapaciok,
KaHa. TexH. Hayk; k0. Kanwx, a-p TexH. Hayk; B. KykyHaeB, A-p TexH. Hayk; B. KpiToB, kaHa.
TexH. Hayk; K. Erynos, a-p TexH. Hayk; M. Copoka, kaHa. TexH. Hayk; T. MipowHuk; B. FoHuap

2 HAOAHO YAHHOCTI:
Haka3 MiHperioHy Ykpainu Big 21.12.2012 p. Ne 652, yuHHun 3 2013-07-01

3 HauioHanbHuit cTaHaapt Bignosigae EN 1998-3:2005 Eurocode 8: Desing of structures for
earthquake resistance — Part 3: Assessment and retrofitting of buildings (€spokoa 8. MpoexTy-
BaHHSi CEMCMOCTIVKMX KOHCTPYKLUir. HacTura 3. OuiHka cTaHy Ta BigHOBMEHHs byaisens) pasom
i3 TexHiyHoo nonpaskoto EN 1998-3:2005/AC:2010

CTyniHb BignosigHoOCTI — ineHTUYHUA (IDT)
MNepexnag 3 aHrMiNCbKOI (en)
Llen ctangapT BuaaHo 3 gossony CEN

4 YBEJEHO BIMEPLIE



ACTY-H 5 EN 1998-3:2012

HALUIOHANBHUN BCTYN

Llen cranpapt € totoxHum nepeknagom EN 1998-3:2005 Eurocode 8: "Desing of structures for
earthquake resistance — Part 3: Assessment and retrofitting of buildings" (€spokog 8. "lNpoekTyBaHHs
CENCMOCTINKNX KOHCTPYKUiN. YacTuHa 3. OuiHka cTaHy Ta BigHOBneHHs 6yaiBenb") pasoMm i3 TEXHIHHOI
nonpaskoto EN 1998-3:2005/AC:2010.

EN 1998-3:2005 Eurocode 8: "Desing of structures for earthquake resistance — Part 3: Assessment
and retrofitting of buildings" niarotoBneHo TexHidHum komitetom CEN/TC 250 "Structural Eurocodes”
(EBpOKOAM KOHCTPYKLIN), cexpeTapiatoM skoro kepye BSI (BputaHCbKWi IHCTUTYT cTaHdapTis).

o HauioHanbHOro cTaHaapTy AONYYEHO aHrNOMOBHUI TEKCT.

Ha Teputopii Ykpaiin fik HauioHaneHW cTanaapT gie nisa konoHka tekety ACTY-H b EN 1998-3:2012
"€spokoa 8. MNpoekTyBaHHA CEMCMOCTINKUX KOHCTpyKUin. Yactuia 3. OuiHka cTaHy Ta BiOHOBEHHS
Byaisent" (EN 1998-3:2005, IDT), BuknageHa ykpaiHCbKOH MOBOIO.

BianosiaHo go OBH A.1.1-1-2009 uen cTaHaapT BIGHOCUTLCA OO0 KOMMINEKCY HOPMATUBHUX [OKY-
MeHTIB y ranyai 6yaisHuursea B.2.6 "KoHcTpykuii 6yauHkis i cnopyn”.

CraHaapT MiCTUTbL BUMOTW, AKi BiOnoBigalnTs YUHHOMY 3aKOHOAaBCTBY YKpaiHu.

TexHi4HUIA KOMITET, BianosiaansHUIA 3a Lel ctangapT, TK 304 "3axuct Byaisene i cnopya”.

[o uboro craHaapTy BHECEHO Taki pefaKLirHi 3MiHu:

— cnoBa "luen eBponevicbknin cTaHaapT" 3aMiHeHo Ha "uen ctaHgapT”;

— CTPYKTYpHI enemeHTun craHgapTy — "ObknaguHky”, "Mepeamosy”, "HauionansHui sctyn”, "3Mict"
Ta "bibniorpadivHi aani" — opopmneHo 3rigHO 3 BUMOramun HauioHanbHOI cTaHaapTusauii Ykpaibu;

— Kpanky 3amiHeHO Ha KOMY 5K BKa3iBHMK AECATKOBUX 3HaKIB.

Mepenik HauioHaneHUXx ctaHgaptie Ykpaiun (OCTY), igeHTuuHux MC, nocunaHHs Ha siki € B
EN 1998-3:2005 pasowm i3 TexHiqHolo nonpasko EN 1998-3:2005/AC:2010, HaBeaeHo B gopatky HA.

Konii MbXHapoaHUX CTaHaapTie, He NPUAHATUMX AK HauioHanbHi CTaHAApTW, Ha SIKi € NOCUNAaHHA B
EN 1998-3:2005, MoxHa oTpumaTut B [onoBHOMY oHAI HOpMaTMBHUX dokymeHnTis AN "YkpHOHL".

TexHiyHa nonpaska EN 1998-3:2005/AC:2010 po EN 1998-3:2005 HaBegeHa B  KiHUi
OCTY-H b EN 1998-3:2012 nicna gogaTtka HA.
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BCTYN

Lien €sponencbknn ctangapt EN 1998-3, €spo-
koA 8: MNpoeKTyBaHHA CENCMOCTIMKUX KOHCTPYK-
uin: Ouinka cTaHy Ta BigHOBNEHHN byaiBens 6yB
ni,quToanéHMﬁ TexHiyHnm komiteTtom CEN/TC250
"€spokoav B ranysi OyniBHvuTBa", Cexkpetapia-
ToM sikoro kepye BSI CEN/TC 250, signosigae 3a
BCi €BPOKOAY KOHCTPYKLiN.

Lien €Bponeicbkuin cTaHgapT NOBUHEH OTpU-
MaTW CcTaTyCc HauioHanbHOro cTaHgapty abo
wnsaxom ony6nikyBaHHs ineHTUYHOro TekeTy, abo
CxBaneHHs He nisviwe TpasHs 2006 poky, i Ha-
LioHanbHi CTaHaapTw, WO cynepedaTtb AaHOMY,
noBuHHI ByTW BigKNUKaHi He nisHiwe OGepesHs
2010 poxy.

Llen nokymeHT 3amiHioe coboro ENV 1998-1-4:1996.

3riaHo 3 BHyTpiwHIM pernameHTom CEN-CENELEC
opraHisauii HauioHanbHUX cTaHaapTiB HACTYNHUX
KpaiH 30608B'a3aHi 3acTocoByBaTu Uuen €sponeit-
CbKui ctaHaapTt: AscTpis, Benbris, Kinp, Yecbka
Pecnybnika, axis, EcToHia, ®iHnadain, PpaHuis,
Himeuunna, Mpeuin, YropwwuHa, lcnangis, Ipnan-
pisi, Itanis, Narsis, Nutea, INMiokcembypr, ManbTa,
Hinepnanan, Hopseeria, Monblua, MopTyranis,
CnosauuuHa, CnoseHis, lcnanis, Ulseuin, Ulsen-
uapis Ta Cnony4yeHe Koponisctso.

OCHOBU NPOIrPAMU €BPOKOLY

B 1975 poui komicielo €Bponencbkoro cnieTo-
BapvcTBa 6yno NpUAHATO piLtLEHHS NPO Nporpamy
din B obnacti 6yaiBHuUTBa Ha niacTasi cTaTtTi 95
porosopy. Metoto nporpamut 6yno ycyHeHHs Tex-
HIYHUX nepeLukon ANS TOPriBni Ta rapmoHisauii
TEXHIYHUX cneundikauin.

Y pamkax uiei nporpamu gi Komicia yxsanuna
iHiUuiaTMBY WOAO CTBOPEHHst Habopy rapmoHi3o-
BaHWX TEeXHiYHWX NpaBun LNS NPOEKTYBaHHSA
BynisenbHUX pobiT, sk Ha nepLuoMy eTani dyaoyTb
CAYXWTU B SIKOCTI anbTepHaTMBM ANS Hauio-
HanbHWX HOPM, YWHHWUX B epXXaBax — YfeHax i, B
KIHLUEBOMY paxyHKy, 3aMiHWUTH iX.

MpoTarom N'aTHagUATW POKIB KOMIcis 3a gono-
moroto KepiBHOro KOMIiTeTy 3 NpeacTaBHUKamu
AepXaB-yneHis npoBena po3pobky nporpamu
€Bpokogais, sika NpuBena 4o NepLioro NOKoniHHA
eBponencbkux kogie y 1980-x pokax.

[CTY-H B EN 1998-3:2012

Foreword

This European Standard EN 1998-3, Eurocode 8:
Design of structures for earthquake resistance:

Assessment and Retrofitting of buildings, has been

prepared by Technical Committee CEN/TC250

"Structural Eurocodes", the Secretariat of which is

held by BSI. CEN/TC250 is responsible for all

Structural Eurocodes.

This European Standard shall be given the status
of a National Standard, either by publication of an
identical text or by endorsement, at the latest by
May 2006, and conflicting national standards
shall be withdrawn at latest by March 2010.

This document supersedes ENV 1998-1-4:1996.

According to the CEN-CENELEC Internal Regu-
lations, the National Standard Organisations of
the following countries are bound to implement
this European Standard: Austria, Belgium,
Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, ltaly, Latvia, Lithuania, Luxem-
bourg, Malta, Netherlands, Norway, Poland,
Portugal, Slovakia, Slovenia, Spain, Sweden,
Switzerland and United Kingdom.

Background of the Eurocode programme

In 1975, the Commission of the European Com-
munity decided on an action programme in the
field of construction, based on article 95 of the
Treaty. The objective of the programme was the
elimination of technical obstacles to trade and the
harmonisation of technical specifications.

Within this action programme, the Commission
took the initiative to establish a set of harmonised
technical rules for the design of construction
works which, in a first stage, would serve as an al-
ternative to the national rules in force in the Mem-
ber States and, ultimately, would replace them.

For fifteen years, the Commission, with the help of
a Steering Committee with Representatives of
Member States, conducted the development of
the Eurocodes programme, which led to the first
generation of European codes in the 1980's.

VIl
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B 1989 poui Kowmicia i pnepxasu-dnenun €C i
€sponelicbka acoujauia BinbHOI Toprisni (EFTA)
BUPIWMAW Ha NiacTasi yro;un1 MiX komiciel i CEN
nepepaty niarotoeky i nybnikauilo €spokoais
fo CEN 4epes psig maHgatis 3 Tum, wob 3abes-
neuynty im (€Bpokoaam) ManbyTHin ctatyc €spo-
nencbkoro craHgapty (EN). Lle 3B'a3ye ¢hak-
muy4Ho E€BpPOKOAN 3 NOMOXEHHAMU BCiX AUPEKTUB
Panu ifabo piweHb Komicii, nos'a3aHnx 3 esponen-
CbkUMW crtaHaapramu (Hanpuknad, AuMpeKkTuBa
Paaun 89/106/EEC npo byaiseneHy npoaykuilo —
CPD -i anpektusu Pagn 93/37/EEC, 92/50/EEC
89/440/EEC npo rpomagcbki poboTu, nocnyru i
exsisaneHt EFTA guvpekrtusm iHiliioBaHo 3 me-
TOK CTBOPEHHS BHYTPILWHEOrO PUHKY ).

Mporpama GyaiBenbHUX €BpOKOAIB BKOYAE B
cebe Taki ctaHAapTh, WO 3aranoM CKnaaalTbcs
3 [eKiNbKOX YacTuH:

EN 1990 €spokoa. OCHOBM NPOEKTYBAHHS KOH-
CTPYKUIN

EN 1991 €Bpokoa 1. [lit Ha KOHCTPyKUIT

EN 1992 €spokoa 2. [NpoektyBaHHsA 3anizobe-
TOHHWX KOHCTPYKLIR

EN 1993 €spokoa 3. poeKkTyBaHHA CTanesux
KOHCTPYKLN

EN 1994 €spokoa 4. MNpoekTyBaHHA cTanes3ani-
306€TOHHUX KOHCTPYKLiA

EN 1995 €spokopg 5. MNpoekTyBaHHA AepeB'AHNX
KOHCTPYKLiN

EN 1996 €spokog 6. poekTyBaHHA Kam'AHUX
KOHCTPYKLIR

EN 1997 €spokoa 7. [eoTexHi4YHe NpoeKTyBaHHSA
EN 1998 €spokog 8. lNpoekTyBaHHs CeilcMo-
CTIAKNX KOHCTPYKLIA

EN 1999 €spokoa 9. MNpoeKkTyBaHHA anioMiHiEBUX
KOHCTPYKLH

€BpoKOAM BU3HAIKOTL BiAMOBIAANBHICTE PO3MO-
pPSOMMX OpraHiB AepXaB-ufieHiB Ta 3axuwarTb
NpaBoO BWM3HaA4YaTW KpUTEPIi, WO CTOCYITbLCH pe-
ryrioeadHsa nutaHe 6esnekn Ha HauioHansHOMY
piBHi, i€ BOHW MPOAOBXYIOTL BapiloBaTUCA BIf
AEpXaBu A0 AepXKaBW.

1 Yroga Mix komiciclo €Bponencbknx CNIBTOBApUCTB |

€sponeicbkoro komitety 3 ctanaaptusauii (CEN) sig-
HocHo poBotn 3 EBPOKOOAMW ans npoekTtyBaHHSA
Byaisenb Ta 6yaiBensHux pobit (BC/CEN/03/89).

VI

In 1989, the Commission and the Member States
of the EU and European Free Trade Association
(EFTA) decided, on the basis of an agreement!
between the Commission and CEN, to transfer
the preparation and the publication of the Euro-
codes to CEN through a series of Mandates, in
order to provide them with a future status of
European Standard (EN). This links de facto the
Eurocodes with the provisions of all the Council's
Directives and/or Commission's Decisions deal-
ing with European standards (e.g. the Council Di-
rective 89/106/EEC on construction products —
CPD - and Council Directives 93/37/EEC,
92/50/EEC and 89/440/EEC on public works and
services and equivalent EFTA Directives initiated
in pursuit of setting up the internal market).

The Structural Eurocode programme comprises
the following standards generally consisting of a
number of Parts:

EN 1990 Eurocode; Basis of Structural Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete struc-
tures

EN 1993 Eurocode 3: Design of steel structures

EN 1994 Eurocode 4: Design of composite steel
and concrete structures

EN 1995 Eurocode 5: Design of timber structures

EN 1996 Eurocode 6: Design of masonry struc-
tures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium struc-
tures

Eurocode standards recognise the responsibility
of regulatory authorities in each Member State
and have safeguarded their right to determine
values related to regulatory safety matters at na-
tional level where these continue to vary from
State to State.

1 Agreement between the Commission of the European
Communities and the European Committee for
Standardisation (CEN) concerning the work on
EUROCODES for the design of building and civil
engineering works (BC/CEN/03/89).



CTATYC | COEPA 3ACTOCYBAHHS
€BPOKO[IB

Depxaeu-unenn EU i EFTA BusHanu, wo €spo-
KOAW CRyXaTb B AKOCTi JOBIAKOBOro Martepiany
ANa Taknx uinewu:

— 5K cnocib aokasy BignosigHocTi 6yaisens i 6y-
AaieenbHuUX pobiT OCHOBHMM BUMOram Auvpek-
TuBu Pagn 89/106/EEC, 3okpema ocobnueo
BaXnuBin BUMO3i N°1 — MexaHidyHa CTilKicTb i
crabinbHicTb — i BaXnMBiA BUMO3i N°2 — bes-
neka y pasi noxexi;

— 5K OCHOBa ANA BU3HAYEHHSI KOHTPAKTIB Ha
6ygnisenbHi poboTH | CymixHI iHXeHepHi no-
cnyru;

— $IK OCHOBa Ansl PO3pobneHHA rapMoHi3oBaHNX
TEXHIYHUX yMOB Ha OygiBenbHy npoaykuito
(ENs i ETAs).

EBpokoan B Tii Mipi, B sIKil BOH# CTOCYIOTbCS
came 6yaiBenbHUX pobiT, mMaTUMyTb NPAMUIA
3B'A30K 3 TIYMa4HUMK AOKyMeHTaMu2, nepenba-
YeHumn B ctatTi 12 CPD, xo4a BOHW Bigpi3Hs-
I0TbCA Bifj FAPMOHI30BaHNX CTaHAapTiB Ha Npo-
OyKuito CTaHnapTwaaui'l'3. Takum YMHOM, TEXHIYHI
acnekTn, Wo BUNNMBaKTbL Npu poboTi 3 €Bpo-
KoAamu, NOBUHHI By TY HANEXHUM YAHOM PO3rns-
HYTi TexHiuHumu komitetamu CEN i/abo Pobo-
unmu rpynammn EOTA,

2 3rigHo 3i cT. 3.3 CPD OCHOBHWM BMMOram (ERs),
nosuHHa ByTu AaHa KOHKpeTHa dopma B THyMadeHHi
DOKYMEHTIB ANA CTBOPEHHS HeoDXiAHMX 3B'A3KIB Mk
OCHOBHWM BUMOraMm i MaHgaTamMu ANsi rapMoHi3oBaHMX
ENs i ETAGS/ETAs.

3 3rigHo 3i cT. 12 CPD TRymauHi AOKYMEHTU NOBMHHI:

a) fatM KOHKpeTHy bopMmy HeoBxigHuMm BuUmMoram i3
rapMoHisauii TepMiHoNOril i TeXHIYHUX OCHOB i 3a3Ha-
YEeHHSIM KNAaciB i PIBHIB 3 KOXHOT BUMOTW B pasi notpebu;
b) Bka3zaTu cnocobu 38'A3ky LMX kNacis i piBHIB BUMOT 3
TeXHIMHUMW XapakTepucTUKamu, Hanpuknag, Metoau
obumncneHHs | qokasuK, TexHiYHi Npasuna ana pos3pob-
NEHHS NPOEKTY TOWO;

C) CNYXWUTU KePIBHULUTBOM ANns po3pobku rapmoriizo-
BaHWX CTaHZapTiB i KepiBHUX NPUHUWNIB ANS €BpPO-
NEeNCbKNX TEXHIMHUX CXBaneHb.

€BpoKoamN pakmuyHo, epaiome aHanozivHy pons y ER 1,
ma vacmkoso y ER 2.
€epokodu Hadalomb 3a2alibHi cmpykmypHi npasuna
npoekmyeaHHsi Ons ro8CSIKOHHO20 BUKOPUCMAaHHS
npu npoexkmysanHi Bydieens i okpeMux KoHCMpyKuit
K mpaduyitiHozo, mak i iHHosaufiHo20 Xapakmepy.
Hessuwalini coopmu koHcmykuili abo npoekmyeaHHs
ymos, ski He nidnadarome nid dodamkosutli excnepin-
Huli posernisid, nompebyroms ocobnusozo nioxody 6
makux suriadkax.

ACTY-H b EN 1998-3:2012

Status and field of application
of Eurocodes

The Member States of the EU and EFTA recog-
nise that Eurocodes serve as reference docu-
ments for the following purposes:

— as a means to prove compliance of building
and civil engineering works with the essential
requirements of Council Directive 89/106/EEC,
particularly Essential Requirement N°1 — Me-
chanical resistance and stability — and Essen-
tial Requirement N°2 — Safety in case of fire;

— as a basis for specifying contracts for con-
struction works and related engineering ser-
vices;

— as a framework for drawing up harmonised
technical specifications for construction pro-
ducts (ENs and ETAs).

The Eurocodes, as far as they concern the con-
struction works themselves, have a direct rela-
tionship with the Interpretative Documents?
referred to in Article 12 of the CPD, although they
are of a different nature from harmonised product
standards®. Therefore, technical aspects arising
from the Eurocodes work need to be adequately
considered by CEN Technical Committees and/or
EOTA Working Groups working on product stan-

According to Art. 3.3 of the CPD, the essential require-
ments (ERs) shall be given concrete form in interpreta-
tive documents for the creation of the necessary links
between the essential requirements and the mandates
for harmonised ENs and ETAGs/ETAs.

3 According to Art. 12 of the CPD the interpretative docu-
ments shall:
a) give concrete form to the essential requirements by
harmonising the terminology and the technical bases
and indicating classes or levels for each requirement
where necessary;
b} indicate methods of correlating these classes or lev-
els of requirement with the technical specifications, e.g.
methods of calculation and of proof, technical rules for
project design, etc.;
c) serve as a reference for the establishment of harmo-
nised standards and guidelines for European technical
approvals.

The Eurocodes, de facto, play a similar role in the field of
the ER 1 and a part of ER 2.
The Eurocode standards provide common structural
design rules for everyday use for the design of whole
structures and component products of both a traditional
and an innovative nature. Unusual forms of construc-
tion or design conditions are not specifically covered
and additional expert consideration will be required by
the designer in such cases.
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L0 NPaLIoTL 3 CTaHdapTamMu NpoaykLii 3 MeTolo
[OCArHEeHHS MOBHOI CYMICHOCTI UMX TexHi4HUX
cneuudikauin 3 €spokogamu.

HALIIOHANBHI CTAHOAPTH,
O BMPOBAIXYIOTE EBPOKOAU

HauioHanbHi cTaHgaptT, WO BRAPOBagXYIOTb
€BpoKOaAN, MICTATL MOBHUA TeKCT E€BpokoAy
(BKMIOYHO 3 ycimMa gogaTkamu), Wo BUOaHUN
CEN, siknih moXe [OMNOBHIOBATM HauioHanbHWA
TATYNbHUA apKyw Ta HauioHanbHWW BCTYN Ha
noYaTKy, a TaKOX HauioHaNbLHWA SOAATOK B KiHL.

HauioHanbHUW [OOaTOK MOXE MICTUTK TiNbKK

iHchopmMaviio Npo Ti napaMeTpu, AKi 3anuwatnThes

BiOKpUTUMK B €Bpokofax AnA HauioHanbHOro

BUKOPWUCTaHHA, BiOOMI Sk HauioHanbHO BCTa-

HOBRNEeHi napameTpu, ki 6yayTb BUKOPUCTOBY-

BaTUCs ANs npoexTyBaHHA Ta byaiBHWUTBA Y

KOHKpETHII KpaiHi, a came:

— 3HaveHHs Ta/abo knacw, fe BapiaHTU Hase-
JeHi B €spokogi,

— 3HaJeHHs!, AKi MOXHA BUKOPUCTOBYBATU Tam,
[ie CUMBON AaHO TifNbKK B €BpOKOAi,

— KOHKPEeTHi AaHi KpaiHu (reorpadiqHi, knima-
TUYKI TOWO), Hanpuknagd, KapTy CHIroBoro
noKpoBy,

— npoueaypa, sSka NOBUHHA BUKOPUCTOBYBATUCA
AK anbTepHaTuBHa npouegypi, HaBegeHun B
€8pokogai.

BiH Takox MOXe micTuTun:

—  PIlEeHHS WOoa0 3acTOCyBaHHS iHhopMaLiiHMUX
JONOBHEHD,

— MOCWIaHHSA Ha Hecynepeunuesy [OAATKOBY
iHcbopMaUito, Wwob JONOMOrTU KOpUCTyBaYeBi
3acTocoByBaTn €BpoOKOA.

3B'A30K MDK EBPOKOOAMU
| TFAPMOHI3OBAHUMU TEXHIYHUMU
YMOBAMU (ENs i ETAs) OINA BUPOBIB

IcHye HeobxigHiCTb 3abeaneyeHHsA NoCnifoBHOCTI
MDK rapMOHi3yBaHHAM TEXHIYHWUX cheLlidikauin Ha
byaisenbHi BUpobY | TeXHIYHUMK Npasnnamu ons
poBoTtn®. KpiM Toro, Bcs iHdopmaliis, sika cynpo-
Boaxye CE-mapkyBaHHA Ha OydiBenbHy Npoayk-
Lo, Wo BigHOCUTLCA 00 €BpOKOAIB, NOBUHHA
4iTKO BKasyBaTu, AKi napaMeTpu, BU3Ha4YeHi Ha
HaLjioHanbHOMY piBHI, Byno B3ATO 40 yBaru.

4 Jub. po3a..3.3 i po3a. 12 3 CPD, a takox 4.2, 4.31,
432i52ID1.

X

dards with a view to achieving full compatibility of
these technical specifications with the Euro-
codes.

National Standards implementing
Eurocodes

The National Standards implementing Eurocodes
will comprise the full text of the Eurocode (includ-
ing any annexes), as published by CEN, which
may be preceded by a National title page and Na-
tional foreword, and may be followed by a Na-
tional annex.

The National annex may only contain information
on those parameters which are left open in the
Eurocode for national choice, known as Nation-
ally Determined Parameters, to be used for the
design of buildings and civil engineering works to
be constructed in the country concerned, i.e.:

— values and/or classes where alternatives are
given in the Eurocode,

— values to be used where a symbol only is given
in the Eurocode,

— country specific data (geographical, climatic,
etc.), e.g. snow map,

- the procedure to be used where alternative
procedures are given in the Eurocode.

It may also contain

— decisions on the application of informative
annexes,

— references to non-contradictory complemen-
tary information to assist the user to apply the
Eurocode.

Links between Eurocodes and harmonised
technical specifications (ENs and ETASs)
for products

There is a need for consistency between the har-
monised technical specifications for construction
products and the technical rules for works®. Fur-
thermore, all the information accompanying the
CE Marking of the construction products which re-
fer to Eurocodes shall clearly mention which Na-
tionally Determined Parameters have been taken
into account.

4 See Art.3.3 and Art.12 of the CPD, aswellas4.2,4.3 1,
4.32and520fID 1.



NOOATKOBA IH®OPMALLIA,
LLIO BIAHOCUTBLCA A0 EN 1998-3

Heasaxkalouun Ha Te, Lo OUiHKa Ta MOAEepHi3auist

iICHYIOUMX crnopya ANsi HECENCMIYHUX Al e He

oxonneHa BiANOBIAHAMKM po3fainamu €spokoay

BiANOBiAHO A0 MaTepianis, Uua YacTuHa €Bpokos

8 6yna cneuianeHo pospobneHa, TOMy wWo:

— AanabaraTbOx CTapux cnopya cencMOCTINKICTb
He Byna po3rnsiHyTa B X04i NepLIo4YeproBoro
OyaiBHMUTBA, B TOW 4Yac $IK HeCeWcMivHi Aajl
6ynu BpaxosaHi, NpUHaNMHI, 32 JONOMOrolo
Tpaguuirnux npaswn 6ynisHAUTEA;

— ouiHka cencmidvHoi Hebeaneku BignoeiaHO A0
TENEPIHbOrO piBHA 3HaHb MOXe BKaslyBaTu
Ha HeoOXxigicTb 3axoAiB MoaepHisauir;

— TMOLWKOMKEHHS, BUKNUKAHI 3emneTpycamu,
MOXE CTBOPUTU HeobXigHICTb B KaniTanbHoMy
PEMOHTI.

Kpim Toro, ockinbku B €8pokoai 8 cencmocTinke
NPoeKTyBaHHS HOBUX cnopyd nepenbavae nes-
HUA MPUAHATHUA PIBEHb CTPYKTYPHUX YILKOIXKEHb
Yy pa3si NpoeKkTHOro 3emneTtpycy, Kputepii ans
CEeNCMIYHUX OLIHOK CTaHy (cnopya, CnpoeKkToBa-
HUX BiANOBIAHO 10 €BpoKOAY 8, a NOTIM NOLIKOA-
XKEHUX) CTaHOBMATL HEBIA'€MHY YaCTUHY BCLOro
NpoLIeCy ANs CeNCMIYHOT HAgIMHOCTI KOHCTPYKLT.

Mpn celcMiyHiin PEKOHCTPYKUiT BaXIMBI SKICHI
nepeBipkM aANs  igeHTudikauil Ta yCyHerHs
BEMNWUKUX KOHCTPYKTUBHUX AedekTis. Lli nepesipku
HE MpPUNYCKaloTb CKacyBaHHS KirbKICHOro aHani-
TUYHOIO NiAX0AY 3rigHO 3 AAaHOK YaCTUHO €BPOo-
koaa 8. MigrotoBka AOKYMEHTIB Ginbw AKICHOMO
Xapaxrepy npoBaauTbCs 3a iHiliaTueoo Hauio-
HanbHUX agMiHicTpauin.

Hanun ctangapt poarnagae TiflbKM KOHCTPYK-
TUBHI aCNeKTU CENCMIYHOI OLHKM CTaHy i peKoH-
CTPYKUIl, SiIKi MOXYTb YTBOPWUTU OAHY 3 YacTuH
6inblW WMPOKOT CTpaTerii 3HWKEHHA CENCMIYHOIo
puauky. Hanui ctanaapt 6yae 3acTOCOBHUN, 5K
Tinbku Byae cchopmynboBaHa BUMOra OLjiHKN KOH-
KpeTHoro 6yauHky. Ymosu, 3a sikux HeobxigHa
celicMivHa OLiHKa cTaHy okpemoi Bygisni, uo
niansarae pekoHCTPYKUil, He BXoAATL Yy cchepy ail
AaHoro craHgapry.

HaujioHanbHi NporpaMm Woao 3HWKeHHs CeACMIY-
HOMO PU3UKY, WO BKMIOYAKTb CEWCMIYHI OWiHKK
CTaHy Ta PeKOHCTPYKLiIO, MOXYTb BYTW "aKTUBHW-
MU" 00 "nacusHUMUK". "AKTUBHI" NpOrpamm MOXyThb

AOCTY-H B EN 1998-3:2012

Additional information specific
to EN 1998-3

Although assessment and retrofitting of existing
structures for non-seismic actions is not yet cov-
ered by the relevant material-dependent
Eurocodes, this Part of Eurocode 8 was specifi-
cally developed because:

— For many older structures, seismic resistance
was not considered during the original
construction, whereas non-seismic actions
were catered for, at least by means of
traditional construction rules.

— Seismic hazard evaluations in accordance
with present knowledge may indicate the need
for retrofitting campaigns.

-~ Damage caused by earthquakes may create
the need for major repairs.

Furthermore, since within the philosophy of
Eurocode 8 the seismic design of new structures
is based on a certain acceptable degree of struc-
tural damage in the event of the design earth-
quake, criteria for seismic assessment (of
structures designed in accordance with Eurocode
8 and subsequently damaged) constitute an inte-
gral part of the entire process for seismic struc-
tural safety.

In seismic retrofitting situations, qualitative verifi-
cations for the identification and elimination of
major structural defects are very important and
should not be discouraged by the quantitative an-
alytical approach proper to this Part of Eurocode
8. Preparation of documents of more qualitative
nature is left to the initiative of the National Au-
thorities.

This Standard addresses only the structural as-
pects of seismic assessment and retrofitting,
which may form only one component of a broader
strategy for seismic risk mitigation. This Standard
will apply once the requirement to assess a partic-
ular building has been established. The condi-
tions und r which seismic assessment of
individual buildings — possibly leading to retrofit-
ting — may be required are beyond the scope of
this Standard.

National programmes for seismic risk mitigation
through seismic assessment and retrofitting may
differentiate between "active™ and "passive" seis-
mic assessment and retrofitting programmes.

Xl
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B/MMaraTu Big BnacHukie OyaiBenb neBHUX kate-
ropif YKNacTUCs B KOHKPETHI CTPOKU 3aBEPLLEHHS
CEeNCMIYHOT OLIHK CcTaHy | B 3aneXHOCTi Big
pe3ynbTaTiB — 3aBEpLUINTN PEKOHCTPYKUito. KaTe-
ropii BuGpaHux UineoBux Oyaisens MOXYTh 3ane-
KaTu Bid CEMCMIYHOCTI | rPYHTOBUX YMOB, Knacy
BiAMoOBIQanNbHOCTI | 3aceneHOoCTi Ta Bpa3nuBOCTI
Gynieni (B 3aneXHOCTi Bif BMAY maTtepiany i KOoH-
CTPYKUiR, uicna noBepxis, CTPOKy cnyxbu byaisni,
JaT BBeAeHHS KONULWHIX kogis Towo). "lMacmeHi"
nporpamu NOroaXyoTe CENCMIUHY OLHKY CTaHy
(MOXNMBO NPUBOASATL A0 HEOBXIAHOCTI PEKOHCT-
PYKUii) 3 iHWUMK noaiaMun i QisnNbHICTIO, Nos'a-
3aHUMK 3 ekcnnyarauiclo byaisni Ta i npoaos-
XKEHHAM NPy 3MiHI T BUKOPUCTaAHHA B 3B'A3KY 3i
36iNblWEHHAM HaceneHoCTi i NigBULLIEHHAM Knacy
BiANOBiAaNbLHOCTI, Nepepobui NoOHaa NEBHUX MeX
(sigcoTky nnowi ©yaiBni Big NOBHNI BapTOCTI
Gyaisni), peMOHT NOLWKOMKEHb NiCNA 3emneTpycy
TOLWO. BUBIp rpaHW4YHUX CTaHiB ANs nepesipku, a
TakoX nepioan NOBTOPKOBAHOCTI CENCMIYHOT Ail,
noB'A3aHi 3 PI3HUMK TPAHUYHUMMK CTaHaMK, SKi
MOXYTb 3anexatu Big NPUUHATOI nporpamu
OLIHKWN CTaHy i pekoHCTpyKLUii. BignosigHi sumoru
MOXyTb OyTM MeHW cysopumu B "akTMBHUX"
nporpamax HiX Yy "nacvBHux"; Hanpuknag, y
nacvBHWX Mporpamax, $Ki  BM3HAYaKTLCA
nepepobkoto, BiANOBIAHI BUMOIrM MOXYTh AaBaTu
rpagauito BapTocTi pobiT i3 nepepobxu.

Y pasi Hu3bKoi cercmivHocTi (ams. EN1998-1,
3.2.1 (4)) haHum cTanHgapT MoXHa aganTysaTn 3
MiCLLIEBUMM YyMOBaMM 32 A0NOMOIO0 BiANOBIOHUX
HaLUioHanbHUX AoAaTKiB.

HAUIOHANbHUA OOOATOK
0O EN 1998-3

[aHuin ctaHaapT Aae anbTepHaTUBHI Npoueaypwn,
BeNWYMHK i pekoMeHaauil ana Knacis 3 npuMmiT-
Kamu npo Te, Ae NoTpibHo 3pobuTn HauioHanbHUA
Bubip. ToMy HatjioHanbHWI CTaHaapT, AKUA pea-
nisye EN 1998-3:2005, noBuHeH MaTu HauioHanb-
HWIA 0OOATOK, LU0 MICTUTL HaUiOHanbHI napameTpu
(HOM) ans BUKOPWUCTAHHSA MpPU  NPOEKTYBaHHI
Oynisens Ta iHXeHepHWX cnopyd, Ski OyayTb
nobyaoBaHi y BiANOBIAHIA KpaiHi.

Xl

"Active" programmes may require owners of cer-
tain categories of buildings to meet specific dead-
lines for the completion of the seismic
assessment and — depending on its outcome — of
the retrofitting. The categories of buildings se-
lected to be targeted may depend on seismicity
and ground conditions, importance class and oc-
cupancy and perceived vulnerability of the build-
ing (as influenced by type of material and
construction, number of storeys, age of the build-
ing with respect to dates of older code enforce-
ment, etc.). "Passive" programmes associate
seismic assessment — possibly leading to retrofit-
ting — with other events or activities related to the
use of the building and its continuity, such as a
change in use that increases occupancy or impor-
tance class, remodelling above certain limits (as a
percentage of the building area or of the total
building value), repair of damage after an earth-
quake, etc. The choice of the Limit States to be
checked, as well as the return periods of the seis-
mic action ascribed to the various Limit States,
may depend on the adopted programme for as-
sessment and retrofitting. The relevant require-
ments may be less stringent in "active"
programmes than in "passive” ones; for example,
in "passive" programmes triggered by remodel-
ling, the relevant requirements may gradate with
the extent and cost of the remodelling work under-
taken.

In cases of low seismicity {see EN1998-1,
3.2.1(4)), this Standard may be adapted to local
conditions by appropriate National Annexes.

National annex for EN 1998-3

This standard gives alternative procedures, val-
ues and recommendations for classes, with notes
indicating where national choices may have to be
made. Therefore the National Standard imple-
menting EN 1998-3 should have a National annex
containing all Nationally Determined Parameters
to be used for the design of buildings and civil en-
gineering works to be constructed in the relevant
country.
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HauionanbHuin Bubip ponyckaetbea B EN 1998-3: National choice is allowed in EN 1998-3: 2005
2005 y HacTynHUX NyHKTax: through clauses:
Poagin TyHKT
Reference ftem

1.1(4)

IncpopmauinHi nopatkn A, Bi C
informative Annexes A, B and C

KinbKiCTb rpaHU4HUX CTaHIB, AKi MOBUHHI BYTN pO3rNAHYTI

2.1(2)P Number of Limit States to be considered
Mepioa NOBTOPIOBAHOCTI CEACMIYHNX BNNUBIB, 3@ AKUX HE AOMYCKAETLCH NEPEBULLIEHHS
2.1(3)P FPaHUYHOro CTary
Return period of seismic actions under which the Limit States should not be exceeded
Oxkpemi koediuieHTn ans matepianis
2.2.1(T)P Partial factors for materials
KoediuieHTn HaginHocTi
33.1(4) Confidence factors
PiBHi nepeBipku4 Ta BUNpobyBaHHS
3.4.4(1) : . ,
Levels of inspection and testing
MaxkcumanbHe 3HaYEHHN BIAHOLEHHS P max /P min
44.2(1)P ) .
Maximum value of the ratio p ;o /P min
HopaTtkosa Hecynepeunuea iHcbopmauia no npoueaypax HemniHikHOro CTaTMYHOro
4.4.45(2) pO3paxyHKy, 3a 4OMOMOroK AKX MOXHAa BpaxyBaTu 6inbLU BUCOKI MOAU

Complementary, non-contradictory information on non-linear static analysis procedures
that can capture the effects of higher modes

Xl
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HALIOHANBbHUA CTAHDAPT YKPAIHU

€BPOKOA 8
MPOEKTYBAHHA CEMCMOCTIAKUX KOHCTPYKLIIA
YacTuHa 3. OuiHka cTaHy Ta BigHOBMEHHA dyaiBenb

EBPOKO/[ 8
MPOEKTUPOBAHUE CEMCMOCTOWKNX KOHCTPYKLIMIA
YacTb 3. OueHKa cCoCTOsHUA U BOCTaHOBMEHWE 30aHni

EUROCODE 8
DESIGN OF STRUCTURES FOR EARTHQUAKE RESISTANCE
Part 3: Assessment and retrofitting of buildings

1 3ArAJbHI BIAOMOCTI

1.1 Cchepa 3acTocyBaHHA

(1) Chepy 3acTocyBaHHsA €Bpokoay 8 BU3HA4YEHO
B EN 1998-1:2004, 1.1.1 Ta cchepy 3acTOCyBaHHSA
LibOro cTaHgapTy Bu3HadeHo B (2), (4) i (5) aaHoro
craHgapty. [dogjaTtkoBi 4yactuHu Espokony 8
BkazaHi B EN 1998-1:2004, 1.1.3.

(2) Cchepa sactocysaHHa EN 1998-3 Burnsgae

HaCTYNHUM YUHOM:

— HagaHHsi KpUTepIiB AnsA OUIHKWM CEACMIYHOI No-
BeAIHKM iCHYlounX oxpemux byrisensHux cno-
pya.

~ HagaHHsi niaxogy 0o Bubopy HeobxigHux Ko-
pUrysansHmMx 3axogis.

BcTaHoBUTU KpUTepil ANA NPOEKTYBaHHS PEKOH-
CTPYKTUBHUX 3ax0fiB (Tex.3aBaaHHs, po3paxyHoK
KOHCTPYKLiA, BKITIOYAIONM KOPUIyBanbHi 3axoau,
OCTaToOvHE 33a0aHHSA PO3MIPIB YaCTUH KOHCTPYK-
LA Ta TX 3B'A3KY 3 ICHYIOUNMMU KOHCTPYKTUBHUMMU
enemMeHTamm).

NpumiTka. Y gaHomy CTaHOapTi PeKOHCTPYKUISA BKMIO-
yae t NiacuneHHa HenoOLWKODKEHUX cnopya Ta PeMOHT
cnopya, NMOLWKOKEHUX 3eMneTpycamMu.

(3) Mpu npoekTyBaHHI KOPUryBanbHUX 3axonis
Ans 3abesneveHHs BiANOBIGHOT CEACMOCTINKOCTI,
nepesipka KOHCTPYKUiA NOBUHHa NpoBOAUTUCSA i
AN HeCenCMiYHNX KOMBIHaUi HaBaHTaXeHb.

Ynuuun Big 2013-07-01

1 GENERAL

1.1 Scope

(1) The scope of Eurocode 8 is defined in
EN 1998-1:2004, 1.1.1 and the scope of this Stan-
dard is defined in (2), (4) and (5). Additional parts
of Eurocode 8 are indicated in EN 1998-1:2004,
1.1.3.

(2) The scope of EN 1998-3 is as follows:

— To provide criteria for the evaluation of the
seismic performance of existing individual
building structures.

—~ To describe the approach in selecting
necessary corrective measures.

To set forth criteria for the design of retrofitting
measures {i.e. conception, structural analysis in-
cluding intervention measures, final dimensioning
of structural parts and their connections to exist-
ing structural elements).

NOTE For the purposes of this standard, retrofitting
covers both the strengthening of undamaged
structures and the repair of earthquake damaged
structures.

(3) When designing a structural intervention to
provide adequate resistance against seismic ac-
tions, structural verifications should also be made
with respect to non-seismic load combinations.
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4) Bigo6paxaioun OCHOBHi BUMOTY
EN 1998-1:2004, panun crvaHaapT BKIYaE
OUiHKY CEeACMIYHMX BNNWBIB i 3ax0AiB 3 PEKOHCT-
pykuii 6yaisenb, nobyaoBaHWX 3 TakuX KOHCT-
PYKTUBHWX Marepianie: 6eTOHy, cTani i kKaMm'aHoi
Knagkw.

Mpumitka. iHdopmauiibi apogatkm A, B i C MictaTte
aoaaTkoBy iHoOpMaUilo, WO BigHOCUTLCH A0 OUiHKM
cTaHy ©6yaisens i3 sanizobeTtoHy, crani abo crane-
BeTOHy i kaM'aHWUX BYAMHKIB, | PO X PEKOHCTPYKLIIO 33
HeobXxigHoCTI.

(5) Xo4a nonoxeHHst AaHOro CTaHAapTy 3acTo-
COBHi OO BCiX KaTteropin Oyaisenb, ane ouiHka
CelNCMOCTIMKOCTI | 3axoguM Woao BifgHOBNEHHSA
naMm'aTok Ta ictopu4Hux Dyaisenb 4acTto BUMa-
raloTb Pi3HUX pekomeHauin i nigxonis 8 3anex-
HOCTI Bif BNacTUBOCTEN NaM'ATOK.

(6) OcKinbKkKM iICHYIOUI KOHCTPYKLi:

() BinOGpaXaloTh piBEHb 3HAHHSA TOrO Yacy, Konu
BOHM Byaysanucs,

(I1) MOXNMBO, MICTATL NPUXOBaHi rpy6i noMUnKu;

(H) MOXnuBoO, BOHW BXe ninaasanuca BRAMUBY
3emneTpycis abo BMNagkoBum BNNNBaM 3 HeBi-
OOMUMI HacnigKamW, OUiHKa X KOHCTPYKLIN Ta
MOXNMBI KOHCTPYKTUBHI 3axoan 8 OBinbluin Mmipi
MOB'R3aHi 3 Pi3HUM CTyneHem HEBW3HAYEHOCTI
(piBHEM iHcbopmaLiii) HIK NpoekTyBaHHA HOBWUX
cnopyn. Tomy noTpibHi pi3Hi kombBiHaLil koedi-
uieHTiB HagiHOCTI 3a mMarepianamu i KOHCTpyk-
UisMKW, a TakoX I[HWi MeToan po3paxyHky B
3anexHocCTi Bi4 NOBHOTW | OCTOBIPHOCTI HAsIBHOIT
iHbopMaLil.

1.2 HopmaTuBHi nocunaHHsa

(1)P OdaHuin eBponencbkuin cTaHaapT BKAKYaE
JaToBaHi i HegaToBaHi NOCUNAaHHSA, NOMOXEHHS,
3ano3uueHi 3 iHwWux nybnikauin. Lli HopmaTtueHi
NOCUNaHHS LWTYIOTLCA Y TEKCTi, a NOTiM Hapa-
eTbCA cnucok nybnikauin. o cTocyeTbeca aaTo-
BaHWX MNocunaHb, TO Noganblui nonpaskn abo
BUMNpasneHHs 6yab-akoi 3 uux nybnikauii incHi
ANA eBPONENCHKOro CTaH4apTy TiNbKW ToAi, Konu
BOHW B HLOrO BHECeHi siKk nonpaBku abo Bunpas-
nexHsn. Lo crocyeTbca HeaaToBaHUX NOCUNEHb,
TO cnig nocunatuca Ha ocTaHnhioo nybnikauio
(BKMIOYAIOYM NONPABKK).

(4) Reflecting the basic requirements of EN
1998-1:2004, this Standard covers the seismic
assessment and retrofitting of buildings made of
the more commonly used structural materials:
concrete, steel, and masonry.

NOTE Informative Annexes A, B and C contain
additional infonnation related to the assessment of
reinforced concrete, steel and composite, and
masonry buildings, respectively, and to their upgrading
when necessary.

(5) Although the provisions of this Standard are
applicable to all categories of buildings, the seis-
mic assessment and retrofitting of monuments
and historical buildings often requires different
types of provisions and approaches, depending
on the nature of the monuments.

(6) Since existing structures:

(I} reflect the state of knowledge at the time of
their construction;

() possibly contain hidden gross errors;

(1) may have been submitted to previous earth-
quakes or other accidental actions with unknown
effects, structural evaluation and possible struc-
tural intervention are typically subjected to a dif-
ferent degree of uncertainty (level of knowledge)
than the design of new structures. Different sets
of material and structural safety factors are there-
fore required, as well as different analysis proce-
dures, depending on the completeness and
reliability of the information available.

1.2 Normative references

(1)P This European Standard incorporates by
dated or undated reference, provisions from other
publications. These normative references are
cited at the appropriate places in the text and the
publications are listed hereafter. For dated refer-
ences, subsequent amendments to or revisions of
any of these publications apply to this European
Standard only when incorporated in it by amend-
ment or revision. For undated references the lat-
est edition of the publication referred to applies
(including amendments).



1.2.1 lTocunaHHa Ha 3a2anbLHi cmaHOapmu

EN 1990 €spokog — OCHOBU NPOEKTYBaHHA KOH-
CTpYyKUin

EN 1998-1 €spokog 8 — lNpoekTyBaHHA CEMCMO-
CTIKMX KOHCTPYKUiA. YacTnHa 1. 3aranbHi npa-
BWIa, CEeNCMiYHi Ail i npaBuna wogo cnopyn

1.3 JonyweHHA

(1) NocunarHa pobutbca Ha
EN 1998-1:2004, 1.3.

(2) NonoxeHHsn LBLOro cTaHgapTy MPUMYCKalTb,
lwo 36ip AaHux Ta BunNpobYyBaHHA MOBUHHI BUKO-
HyBaTUCS 4OCBIAYEHM NEepPcoHanom, a iHxeHep,
BiQMOBIAaNBHUA 33 OLHKY, NPOEKTYBaHHA PEKOH-
CTPYKLUii Ta BUKOHaHKA pobiT NnoBMHEH MaTK Bia-
noBigHWin A0CBIA 040 NIACUNEHHA Ta PEMOHTY
Takux cnopya.

cTannapt

(3) Y npoekTHi 4OKYMEeHTW noTpibHO BKMOYATY i
3bepiratn npoueaypu obCTexeHHs, nepeniku Ta
iHWi npouenypw 36opy AaHux.

1.4 Po3mexyBaHHsA MiDK NpuHUMNamu i
npasunaMu 3acTOCYBaHHA

(1) 3acrocysanuna npasun craHgapty EN 1990:
2002, 1.4.

1.5 Tepminu i BU3HaYeHHA

(1) - lMocunavHa pobutbcs Ha  cTaHaapT
EN 1998-1:2004, 1.5.

1.6 No3HaKkn

1.6.1 3a2ansHi eidomocmi

(1) TlMocunanHs pobutbca  Ha  cTanaapT

EN 1998-1:2004, 1.6.

(2) Moganbwi nNo3HakW, BUKOPUCTaHI B AaHOMY
CTandapTi, BU3Ha4YawTeLCH B TEKCTi, A€ BOHU
3'ABNAKTHCA.

1.6.2 [llo3Haku, siKi eukopucmoeyromscsi e
dodamky A

b LUMpUHA CTaneBux CMyr y cTanesin
obwmBLi
by i hg po3amip obmexeHoro 6eToHHoro cep-

OEYHUKa A0 LEeHTpanbHOT MiHii Kinb-
LeBoi apmaTypu

BiACTaHb MK OCAMM MOB3O0OBXHbLOI
CTepXHeBOol apmarypui

ACTY-H b EN 1998-3:2012

1.2.1 General reference standards
EN 1990 Eurocode — Basis of structural design

EN 1998-1 Eurocode 8 — Design of structures for
earthquake resistance — Part 1: General rules,
seismic actions and rules for buildings

1.3 Assumptions
(1) Reference is made to EN 1998-1: 2004, 1.3.

(2) The provisions of this Standard assume that
the data collection and tests is performed by ex-
perienced personnel and that the engineer re-
sponsible for the assessment, the possible design
of the retrofitting and the execution of work has
appropriate experience of the type of structures
being strengthened or repaired.

(3) Inspection procedures, check-lists and other
data-collection procedures should be docu-
mented and filed, and should be referred to in the
design documents.

1.4 Distinction between principles and
application rules

(1) The rules of EN 1990: 2002, 1.4 apply.

1.5 Definitions
(1) Reference is made to EN 1998-1: 2004, 1.5.

1.6 Symbols
1.6.1 General
(1) Reference is made to EN 1998-1: 2004, 1.6.

(2) Further symbols used in this Standard are de-
fined in the text where they occur.

1.6.2 Symbols used in Annex A
b width of steel straps in steel jacket

dimension of confined concrete core
to the centreline of the hoop

bg and hy

centreline spacing of longitudinal
bars
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3axucHun wap OeToHy Hapd apma-
TYPOIO

edeKkTueHa BucoTa nepepisy (rnubu-
Ha 0O PO3TArHyTOI apMaTypy)

BUCOTA [0 CTUCHEHOT apMaTtypu

AiameTp po3TArHyTOi apmaTypu
MiLHiCTe BeToHy Ha cTuck, MlMa
MILHICTE OOTUCHEHOTO BETOHY
NPOEKTHE 3HaYEHHS MiLIHOCTI 6eToHy
cepefHs MiUHiCTb 6ETOHY Ha po3Tar

po3paxyHkoBa edgeKTUBHA MIUHICTL
Ha po3lapyBaHHA apMOBaHOMO BO-
NokHamu nonimepy

rpaHn4Ha MIUHICTE NCTa nonimepy
FRP, obepHyTtoro HaBkono kyta 3
pagiycom R, Bupas (A.25)

cepenHe 3HaYeHHs1 TrpaHuui Teky-
YOCTi CcTani 3a po3paxyHKOM
po3paxyHKOBE 3Ha4YeHHs rpaHudi
TEKy4OCTi apmaTtypu (B NOB3O0BX-
HBOMY HanpsiMKy)
pO3paxyHKOBE 3HAYEeHHs1 rpaHuui
TEKY4OCTi cTanesol 06LWnBKK
rpaHuysl TeKy4yocTi nonepeyHoi ap-
MaTtypu (apMmaTtypa CTUcHeHa)

BUCOTA NOMepeYHoro nepepisy

ki = 1,5-(2 - wg /s¢)/(1+ws /100 Mm) koediLlieHT

nokpuTTA nonimepy FRP cmyr/nucris

YUCNO CTPUXKHIB apMaTypu CTUKOBa-
HUX B HANYCK NO NepuMeTpy p

OOBXWHA NiHii nepumeTpa B nepepisi
KONMOHW Y300BX BHYTPILIHBOI CTO-
POHU NO340BXHLOT apmaTypu

KPOK XOMYTIB MO LleHTparnbHin NiHii

Kpok xoMmyTiB i3 FRP (nonimepy) no
LieHTpanbHin NiHii ( = w; ANA NACTIB i3
FRP)

ToBUMHa nucta i3 FRP (nonimepy)

TOBLWHA cTaneBoi 060NOHKN
BWUCOTa CTUCHEHOI 30HU

wupuHa cmyrn/nucra i3 FRP (noni-
Mepy)

c

concrete cover to reinforcement

effective depth of section (depth to
the tension reinforcement)

depth to the compression reinforce-
ment

diameter of tension reinforcement
concrete compressive strength (MPa)
confined concrete strength

design value of concrete strength
concrete mean tensile strength

design value of FRP (fibre-reinforced
polymer) effective debonding
strength

ultimate strength of FRP sheet
wrapped around corner with radius
R, expression (A.25)

estimated mean value of steel yield
strength

design value of yield strength of (lon-
gitudinal) reinforcement

design value of yield strength jacket
steel

yield stress of transverse or confine-
ment reinforcement

depth of cross-section

ky =+1,5-(2 - wy/sg)/(1+w; /100mm)  covering

coefficient of FRP (fibre-reinforced
polymer) strips/sheet

number of spliced bars along perime-
ter p

length of perimeter line in column
section along the inside of longitudi-
nal steel

centreline spacing of stirrups
centreline spacing of FRP (fibre-rein-
forced polymer) strips ( = w; for FRP
sheets)

thickness of FRP (fibre-reinforced
polymer) sheet

thickness of steel jacket
compression zone depth

width of FRP (fibre-reinforced poly-
mer) strip/sheet



Ye1

Yd

AOBXMHA BHYTIWHBLOTO nneva rnepe-
pisy

nnouia NoNepeyHoro nepepisy Kono-
HW

sinf — nnowa ropu3oHTanbHol
npoekuii  nonepeyHoro  nepepisy
cmyrn/nucta FRP nonimepy ToBwiu-
HOIO f;, LUMPUHOIO W; i KyTOM B
nnowa nonepeYHoro nepepisy noss-
DOBXHBOI CTanesoi apmaTypu

NIoLwa NONepeYHoro nepepiay Xomy-
TiB

moaynb HOHra FRP (nonimepy)

AinsHKka ckonioBaHHA  (nonepevHa
cvna) Ha Topui eneMeHTa

ocboBa cuna
CTUCKaHHSA)

(no3utnBHa Ans

MiLHICTb eneMeHTa 6e3 nonboBOi
apmaTypu Ha 3cyB

MiLHICTb Ha 3CyB €eneMeHTa, BU3Ha-
4yeHa po3aaBnNEeHHAM CTUCHEHOI Aia-
roHanbLHOoI PO3nipKn
BHECOK nonepeyHoi
MiLHICTb Ha 3CyB

apmatypu B

KoediuieHT edeKTUBHOCTI OBTUCHEH-
Ha (koedb. 3anacy)

koediuieHT, wo nepesuwye 1,0 ana
NEPBUHHUX CEACMIYHUX ENEeMEHTIB i
akmin gopisHwe 1,0 ons BTOPUHHNX
CENCMIYHNX ENEMEHTIB

YacTkoBMMA KoedpiuieHT ans poswa-
pysaHHs FRP (nonimepy)

KYT MiXK iaroHansto i BicClo KONOH!

rpaHnyHa gedopmauis 6eToHy
rpaHuyHa gedopmauis FRP (noni-
Mepy)

rpaHn4Ha gedopmaliss apmarypu
obTUCHEHHSA

KYT Haxwny CTUCHEHOI 30HW B PO3-
paxyHKy Ha 3pi3

obepTaHHs nosca (CTUCHEHOI 30HU)
npy NnacTuyHin gedopmadii 6eToH-
HOro enemMeHTa

Ye1

Yd

ACTY-H b EN 1998-3:2012

length of section internal lever arm
column cross-section area

sin horizontaily projected cross-
section area of FRP (fibre-reinforced
polymer) strip/sheet with thickness
t;, width w; and angle

cross-sectional area of longitudinal
steel reinforcement

cross-sectional area of stirrup

FRP (fibre-reinforced polymer) mo-
dulus

shear span at member end
axial force (positive for compression)

shear resistance of member without
web reinforcement

shear resistance as determined by
crushing in the diagonal compression
strut

contribution of transverse reinforce-
ment to shear resistance

confinement effectiveness factor

factor, greater than 1,0 for primary
seismic and equal to 1,0 for second-
ary seismic elements

partial factor for FRP (fibre-rein-
forced polymer) debonding

angle between the diagonal and the
axis of a column

concrete ultimate strain

FRP (fibre-reinforced polymer) ulti-
mate strain

ultimate strain of confinement rein-
forcement

strutinclination angle in shear design

chord rotation at yielding of concrete
member
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0y, rpaHnyHe obepTaHHA nosca 6eToH-
HOro enemMeHTa

v =N/b-h-f, (b— wnpnHa CTUCHEHOI 30HN)

Pd koedilieHT MeTany B AiaroHanbHOMy
apmMyBaHHi

Ry  oB'eMuuit  koediieHT FRP  (noni-
Mepy)

Ps reoMeTpUYHUiA koedilieHT cTanesol
apmartypu

Psx =Asx/bw Sh ~ KoedilieHT nonepeyHoi cTa-
neBoi apMaTypw, napanenbHoi Han-
PAMKY X HaBaHTaMeHHs {S;, — KPOK

XOMYTIB)

P tot KoediuieHT 3ararbHOro noB3a0BX-
HBbOrO apMyBaHHs

P sw ob'emHUin  koeddilieHT apmaTypu
OBTUCHEHHS

Pw kedilieHT NonepevHoro apmyBaHHs

oy rpaHnYHa KpusuaHa 6ins Topust ne-
pepi3y

®y KpMBM3Ha nnactyuyHol aedopmauii
Bina Topus nepepisy

o, KoedilieHT KOHCTPYKTMBHOIO apmy-
BaHHS PO3TAFHYTOI i CTUCHEHO! ap-

martypm

1.6.3 lMo3Haku, siki eukopucmosyromscsi &
dodamky B

bey LIMpUHa NucTa oBLIMBKK

by lmpuHa nonmui

d. LUIMPUHA KONOHM

d, BiACTaHb MK Haknagkamu B 30HI
naxeni

e BigCTaHb MiXK NIACTUYHMM WAPHIPOM
i NOBEPXHE KONOHN

fo MiLHICTL 6ETOHY Ha CTUCK

fet MiLHICTL BeTOHY Ha po3Tsr

Tuw MILHICTb 3BapHWX LWBIB Ha PO3TAr

fywh FpaHnusa TEKy4OoCTi nonepedHol ap-
maTtypu

fy,p, HOMiHanbHa rpaHnLs TEKYHOCTI KOX-
HOI nonuu

lcp DOBXMHA HAKNagKku

z‘cp TOBLUMHA HaKNaaKn

t TOBLLMHA

fow TOBLLMHA CTiHKU

0y ultimate chord rotation of concrete
member

v =N/b-h -f, (b width of compression zone)
Pd steel ratio of diagonal reinforcement

Pt volumetric ratio of FRP (fibre-rein-
forced polymer)

Ps geometric steel ratio

Psx =Asx/bw - Sp ratio of transverse steel parallel
to direction x of loading (s, stirrup

spacing)

P tot total longitudinal reinforcement ratio

Psw volumetric ratio of confinement rein-
forcement

Pw transverse reinforcement ratio

0y ultimate curvature at end section

Oy yield curvature at end section

, 0’ mechanical reinforcement ratio of
tension and compression reinforce-
ment

1.6.3 Symbols used in Annex B

bep width of the cover plate

b; flange width

d. column depth

d, panel-zone depth between continuity
plates

e distance between the plastic hinge
and the column face

fe concrete compressive strength

fa tensile strength of the concrete

fow tensile strength of the welds

fowh yield strength of transverse reinfor-
cement

fy ol nominal yield strength of each flange

lep length of the cover plate

tep thickness of the cover plate

t¢ thickness

tow web thickness



W, WWPWHE 30HU NaHeni Mix nonuuamMn
KOMOHMN

Aq 3aransHa nnowwa nepepisy

An nnowa BuCTyny nonuui

Ap| nnoLwa KOXHOI NonuLi

By LIMPUHA NNOCKOFO CTANeBoOro CTPUXK-
HA ANs 3'eQHaHHR

B WWPUHA CKNaaeHoro nepepisy

E moaynb KOHra 6ankn

Eg MoAaynk NPYXHOCTi 3anizobeToHHOoT
naHeni

F CeUCcMiYHa ropusoHTansHa cuna B
OCHOBI cnopyau

H BUCOTa pamn

H, BMCOTa NOBEpPXy pamu

k(p XOPCTKICTb 3'€¢AHaHHA Ha 0BbepTaHHsA

[ MOMEHT iHepuil

L nponit 6anku

M Rrd NAAcTUYHUIA MOMEHT Banku

Ny npoeKTHa ocLoBa cuna

Ny - rpaHuuA TeKy4ocCTi cTanesoi B'asi

Sy MOMEHT oropy nepepidy banku (ro-
NOBHWIA), NPYXHUA

Tc TOBLUWHA naHeni

Voi.Rdp 3pyuwyBanbHa cuna y nnacruyHomy

‘ WwapHipi 6anku

Zy NNacTMYHWUM MOMEHT ONopy nepe-
pizy 6ankn

Z. e(eKTUBHNA, NMacTUYHUA MOMEHT
onopy nepepisy y micui NnacTu4Horo
wapHipa

Pw KoeiLiEeHT NnonepeyHOro apMyBaHHs

1.7 OgunHuui Cl

(1) Nocunanua

pobutecs Ha  cTaHpapt

EN 1998-1:2004, 1.7.

ACTY-H B EN 1998-3:2012

w, panel-zone width between column
flanges

Aq gross area of the section

Aps area of the haunch flange

Ayl area of each flange

B, width of the steel flat-bar brace

B width of the composite section

E Young's modulus of the beam

Eg elastic modulus of the RC (reinforced
concrete) panel

F seismic base shear

H frame height

H, storey height of the frame

Kg connection rotation stiffness

/ moment of inertia

L beam span

Mp Rd beam plastic moment

Ny design axial

N, yield strength of the steel brace

Sy beam elastic (major) modulus

Tc thickness of the panel

Viird,b shear force at a beam plastic hinge

Zy, plastic modulus of the beam

Z. effective plastic modulus of the sec-
tion at the plastic hinge location

Pw ratio of transverse reinforcement

1.7 S.1. Units

(1) Reference is made to EN 1998-1: 2004, 1.7.
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2 EKCMNYATAUIAHI BUMOTU | KPUTEPII
BiANOBIAHOCTI

2.1 OcHOBHIi BUMOTH

(1)P OcHOBHIi BMMOrM BIAHOCATLCA A0 CTaHy
MOLUKOOXKEHHA KOHCTPYKLii, B NOA&NbLLUOMY BU3-
Ha4aloTbCA TPbOMa rpaHuYHUMKU ctaHamm (LS),
a came: 6nm3bkuit Ao pynHysaHHs (NC), npu
BaromMux notwkomxkerHsx (SD), i npn obmexeHux
nowkomkeHHax (DL). i rpaHnyHi cTaHW NOBUHHI
XapaKkTepuayBaTUCH TakuM YUHOM:

[paru4HUl cmaH, 6nusbkul 0o pyliHysaHHsA (NC).
KOHCTPYKLisi CUNbHO NOLUKODKEHA | Ma€E HU3bKy
3aNMnILIKOBY MILHICTE i XXOPCTKICTL MO FrOpU30oH-
TanbHiA cuni, He OMBNAYUCE Ha Te, Lo BepTu-
KanbHi enemMeHTW BCe We 34aTHi BUTpUMyBaTh
BEPTUKaNbHI HaBaHTaXKeHHs. binblWicTb HeHecy-
UKX ernemeHTiB KOHCTPYKLUIi 3pynHosaHi. MpucyTHi
Benuki 3annukoBi gedopmadlii. KoHCTpykUia 3Ha-
XOAWUTLCH B CTaHi, BIM3BKOMY [0 PYUHYBaHHS, i,
NMOBIPHO, HE BUTPXMAE LI 04HOro 3eMneTpycy,
HaBITb AKLLO MO0 iIHTEHCUBHICTL Byae NOMIpHOIO.

MpanuyHul cmaHd npu 8agoMuX MOWKOOKEHHSAX
(SD). KoHCTpyKUis Mae BaromMi NOLUKOIKEHHS 3
[ESIKOK 3arnLLIKOBOK MILHICTIO | XXOPCTKICTIO Nno
FOPU3OHTaNbLHIA CWMi, a BEPTUKANbHI eneMeHTu
30aTtHi BUTPUMYBATU BEPTUKAnNbHI HaBaHTaXeH-
HA. EnemMeHTn HeHecy4mMx KOHCTPYKLA NOLUKOA-
XEeHi, He AMBNSAYUCH Ha Te, WO Neperopoaku i
3anOBHEHHA He 3MICTUIIUCL 3i CBOEI MIMOLWMHU.
MpucyTHi nomipHi 3anuwkosi aedopmadii. Kok-
CTPYKLIA MOXe BUTPUMaTWU Nofanbili NOWTOBXN
MOMIPHOI {HTEHCMBHOCTI. PeMOHT XOHCTPYKUil,
“MoBipHO, Byae HeBunpasgaHUM 3 €KOHOMIYHOT
TOUKW 30pY.

MpaHu4HUl crmaH npu OOMEKEHHX NMOWKOOKEHHSX
(DL). KoHcTpyKuia nowko/keHa nuiwe 3nerka,
NpU LbOMY €MNeMeHTW KOHCTPYKLIT YHUKHYIU
iCTOTHOI nnacTuyHoi aedbopmadii i 36epiraroTb
CBOI MILHICTb i XXOPCTKICTb. HeHecy4i enemeHTn
KOHCTPYKLIi, Taki, K NEPeropoakn i 3anoBHEHHS,
MOXYTb MaTu po3arofineHe PO3TPiCKyBaHHA, ane
yCyHeHHSs NOLWKO4KeHbs MoXe OyTU BunpasgaHe 3
©KOHOMIYHOIT TOYKK 30py. HeoBopoTHa 3anuLuKo-
Ba Oedopmadin € HeCyTTEBO Manow. KoHCTpyk-
LUis He BMMara€e yxsaneHHs SIKUXOCb 3axogiB i3
PEMOHTY.

2 PERFORMANCE REQUIREMENTS AND
COMPLIANCE CRITERIA

2.1 Fundamental requirements

(1)P The fundamental requirements refer to the
state of damage in the structure, herein defined
through three Limit States (LS), namely Near Col-
lapse (NC), Significant Damage (SD), and Dam-
age Limitation (DL) These Limit States shall be
characterised as follows:

LS of Near Collapse (NC). The structure is heavily
damaged, with low residual lateral strength and
stiffness, although vertical elements are still capa-
ble of sustaining vertical loads. Most non-struc-
tural components have collapsed. Large
permanent drifts are present. The structure is
near collapse and would probably not survive an-
other earthquake, even of moderate intensity.

LS of Significant Damage (SD). The structure is
significantly damaged, with some residual lateral
strength and stiffness, and vertical elements are
capable of sustaining vertical loads. Non-struc-
tural components are damaged, although parti-
tions and infills have not failed out-of-plane.
Moderate permanent drifts are present. The
structure can sustain after-shocks of moderate in-
tensity. The structure is likely to be uneconomic to
repair.

LS of Damage Limitation (DL). The structure is
only lightly damaged, with structural elements
prevented from significant yielding and retaining
their strength and stiffness properties. Non-struc-
tural components, such as partitions and infills,
may show distributed cracking, but the damage
could be economically repaired. Permanent drifts
are negligible. The structure does not need any
repair measures.



Npumitka. BuaHayeHHA FpaHUYHOTO CTaHy pPyWHY-
BaHHs, HaBedeHe B AaHin vacTuHi 3 €spokopy 8,
6nmkie go dakTMiHOro pyiHyeaHHa Oygieni Hik Te,
Lo npepctaeneHe B ctaHpapti EN 1998-1:2004 i
BiANOBiAae MOBHOMY BWKOPWCTaHHIO gecdbopmaviinHol
30aTHOCTI enemeHTIB KOHCTPYKUii. paHn4Huin cTaH,
sAKkui BiQNOBigae BuMoram "He 3pynHoBaHWi" B CTaH-
Aapti EN 1998-1:2004, ¢ npubnusHo exBiBaneHTHUM
TOMY, WO BW3HAYEHWA TYT SiK TPAHWYHUKM CTaH npu
BaroMmx NOLIKOAKEHHSIX.

(2)P HauionanbHi opraHu Bnagu yxBanoTh
pilLeHHs NPO T&, YM NOBUHHI NEPEBIPATUCHA BCi
TpW FPaHUYHUX CTaHu, 4Ba 3 HAX a0 0auH 3 HUX.
npuMiTKa. Bubip rpaHuuHmx cTaHiB nepesBipaTuMeTb-
CA B KpaiHi cepen TpbOX FPaHWYHUX CTaHiB, BU3HA-
yewunx B nyHkTi 2.1(1)P, siki moxHa 3HanTn B Haujo-
HanbHOMY ao4aTKy.

(3)P BignosigHi piBHi 3axucTy AoCsralTbLCA WNA-
XOM BMOOPY ONSA KOXHOIO TPaHWUYHOIO CTaHy
nepiogy NOBTOPEHHA ANS CeUCMIYHOI Ail.
Mpumitka. MNMepiogn NOBTOPEHHA, WO NPUNUCYIOTLCA
Pi3HUM TPaHWMYHUM CTaHaM, Lo NigNaraTs nepesipui
B AaHii kpaiHi, MoxHa 3HaiT B i HauioHanoHomy
Jopatky. 3axucT 3BWYAAHO BBAXAETbCHA [OCTaTHIM
Ana TunoBux HoBux OyaiBenb, SKWO NPUIAMAOTLCA
HACTYNHI 3HAYEHHS NepiogiB NOBTOPEHHS:

— [panuyHuli cmaH, 6nu3sskul do pylHysarnHa (NC):
2475 pokiB, Wo BignNoBipae BiporiaHOCTi nNepesw-
weHHs B 2 % npoTarom 50 pokis;

— [paHuyHul cmaH npu 8acOMUX MOWKOMKEHHSIX
(SD): 475 pokis, Wo Bianosigae siporigHocTi nepe-
BuwieHHa 8 10 % npoTtsarom 50 pokis;

— [paHuynuli cmaH npu 06MexeHUX NOWKOOKEHHSX
{DL): 225 pokiB, Wwo eignoeigae sBiporigHocTi nepe-
BuweHHn 8 20 % npoTarom 50 pokis.

2.2 Kpurepii BignoBigHocTi
2.2.1 3azanebHi sidomocmi

(1)P BignosignicTe BuMoram nyHkty 2.1 pocs-
racTbCsl WNAXOM YXBANEHHS CeNCMIYHOro BNNKU-
BY, METOAY PO3PaxyHKY, NepeBipkY | AeTanbHOro
KOHCTPYOBaHHSA BiANOBIAHO OaHiN YaCTUHI CTaH-
napty EN 1998, sk uUe NpUAHATO ANS PI3HUX
KOHCTPYKUiIMHUX MaTtepianis B pamkax ix BUKO-
puctanHs (To6To Ana 6eToHy, cTani, uernsHoi
Kragku).

(2)P 3a BuHATKOM BUMAAKiB 3acTOCyBaHHA Nig-
XO4y 3 BUKOPUCTAHHAM MOKasHuKka q, Bignosig-
HICTb MepeBIPAETLCA BUKOPUCTAHHAM MOBHOTO
(He 3HWKEHOTO NPYKHBLOTO) CENCMIMHOTO BMIMBY
3a 2.1 i 4.2 pns HeobxigHoro nepiogy nNOBTO-
PHOBAHOCTI.
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NOTE The definition of the Limit State of Collapse
given in this Part 3 of Eurocode 8 is closer to the actual
collapse of the building than the one given in
EN 1998-1:2004 and corresponds to the fullest exploi-
tation of the defonnation capacity of the structural
elements. The Limit State associated with the "no
collapse” requirement in EN 1998-1:2004 is roughly
equivalent to the one that is here defined as Limit State
of Significant Damage.

(2)P The National Authorities decide whether all
three Limit States shall be checked, or two of
them, or just one of them.

NOTE The choice of the Limit States will be checked in

a country, among the three Limit States defined in
2.1(1)P, may be found in the National Annex.

(3)P The appropriate levels of protection are

achieved by selecting, for each of the Limit

States, a return period for the seismic action.

NOTE The return periods ascribed to the various Limit

States to be checked in a country may be found in its

National Annex. The protection normally considered

appropriate for ordinary new buildings is considered to

be achieved by selecting the following values for the

return periods:

— LS of Near Collapse (NC): 2475 years, corres-
ponding to a probability of exceedance of 2 % in
50 years

— LS of Significant Damage (SD): 475 years, corres-
ponding to a probability of exceedance of 10 % in
50 years

— LS of Damage Limitation (DL): 225 years, corres-
ponding to a probability of exceedance of 20 % in
50 years.

2.2 Compliance criteria
2.2.1 General

(1)P Compliance with the requirements in 2.1 is
achieved by adoption of the seismic action,
method of analysis, verification and detailing pro-
cedures contained in this part of EN 1998, as ap-
propriate for the different structural materials
within its scope (i.e. concrete, steel, masonry).

(2)P Except when using the g — factor approach,
compliance is checked by making use of the full
(unreduced, elastic) seismic action as defined in
2.1 and 4.2 for the appropriate return period.
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(3)P Mpw nepeBipui KOHCTPYKTUBHWUX EMNEeMeHTIB
pobuTtbCs  BIAMIHHICTE MK "nogatnusumun” i
"KPUXKUMN". FAKLLO HE BUKOPUCTOBYETHLCH NiAXiA, 3
BUKOPUCTAHHSM MOKa3HUKa ¢, TO NPOBOAUTLCA
nepesipka Toro, Y NePEBULLYIOTb BUMOTU 40 KOH-
CTpyKuUii wopno ix aedopmosaHocTi. Kpim Toro,
NepeBipsAeTLCS, YA HE NepeBuLLYIOTb BUMOFU
LLIOAO MILIHOCTI KOHCTPYKLiM.

Npumitka. IHbopmauiio npo knacudikalito enemeH-
Tis/MmexaHi3MiB 8k "nogatnuemnx" abo "KpUxXkmMx" MoxHa
3HaNTK y BIANOBIAHUX AoAaTKax No martepianax.

(4)P Kpim TOro, niaxig 3 BUKOPUCTAHHAM NOKa3s-
HAKA g MOXHa BMKOPUCTOBYBAatWM TaM, Ae Cen-
CMiuHa fis 3MEHWYETHCA 3 AOMOMOroK LibOro
noKasHWKa g, K 3a3HadeHo B 4.2(3)P. MNpu usomy
NOTPIOHO NEPEBIPSTW BCi KOHCTPYKTUBHI €neMeH-
TV Ha Te, Wob BUMOrN 3a paxyHOK 3MEHLUEHWX
CeACMiYHMX BMNMBIB HE NepesullyBanu Bigno-
BiIHMX MOXINBOCTEN KOHCTPYKUIA 38 MIUHICTIO,
pO3paxoBaHi BiANOBIAHO A0 nyHKTY (5) P.

(5)P TlNpw po3spaxyHKax Hecyqoi 30aTHOCTI no-
narnueBux abo KpUXKUX eNeMeHTIB TaMm, Ae BOHU
ByayTb NopiBHIOBaATUCA 3 BUMOramu npu nepe-
Bipkax Oesnekn signosigHo po (3)P and (4)P,
NnoTpiGHO BUKOPUCTOBYBATU yCepeaHeHi 3HaveH-
HS XapakTepUCTMK iCHYlHYUX martepianis, oTpu-
MaHux 3 BUNpobyBaHb Npy 3Be4eHHi MOHONITHUX
KOHCTPYKLIA Ha MandaHuyuky i 3 J0[aTKoBUX
axepen iHdopMalii, nogineHnx Ha koediyieHTn
DOBIp{OT MMOBIPHOCTI, WO BU3Ha4awTbes B 3.5, 3
ypaxyBaHHAM [OaHOro piBHA iHCOOPMAaTUBHOCTI.
Ons HoBUX 4M aodaTkoBUX MaTepianis NOTpibHO
BUKOPUCTOBYBaTW HOMIHAMbHI XapakTepuUCTUKN.

(6)P desnki 3 iCHYIOUUX KOHCTPYKTUBHUX €IieMEH-
TiB MOXHA BU3HAUUTN SIK "OPYropsiAiHi CencmivHi"
3rigHo 3 BM3HadveHHamn B 4.2.2 (1)P (2) i (3)
EN 1998-1:2004. "OpyropsaHi CencMmiqHi" ene-
MEHTU cnig NepesipATW 33 OONOMOrOK TUX Xe
KpUTepiiB BiANOBIAHOCTI, AK | "OCHOBHI CEACMIYHI".

(7)P Mpu pospaxyHKax MiLHOCTi KPUXKMUX "OCHOB-
HMUX CENCMIYHUX" eneMeHTIB MILHICTb MaTepiany
NoTpibHO po3INUTM Ha 4acTKoBUN KoedilieHT
LUboro matepiany.
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(3)P For the verification of the structural elements
a distinction is made between 'ductile’ and 'brittle’
ones. Except when using the g — factor approach,
the former shall be verified by checking that de-
mands do not exceed the corresponding capaci-
ties in terms of deformations The latter shall be
verified by checking that demands do not exceed
the corresponding capacities in terms of
strengths.

NOTE Information for classifying components/
nieclianisins as "ductile" or "brittle™ may be found in the
relevant material-related Annexes.

(4)P Alternatively, a g — factor approach may be
used, where use is made of a seismic action re-
duced by a g - factor, as indicated in 4.2(3)P.
In safety verifications all structural elements shall
be verified by checking that demands due to the
reduced seismic action do not exceed the cor-
responding capacities in terms of strengths evalu-
ated in accordance with (5)P.

(5)P For the calculation of the capacities of ductile
or brittle elements, where these will be compared
with demands for safety verifications in accor-
dance with (3)P and (4)P, mean value properties
of the existing materials shall be used as directly
obtained from in-situ tests and from the additional
sources of information, appropriately divided by
the confidence factors defined in 3.5, accounting
for the level of knowledge attained. Nominal prop-
erties shall be used for new or added materials.

(6)P Some of the existing structural elements may
be designated as "secondary seismic", in accor-
dance with the definitions in EN 1998-1:2004,
4.2.2 (1P, (2) and (3). "Secondary seismic” ele-
ments shall be verified with the same compliance
criteria as primary seismic ones, but using less
conservative estimates of their capacity than for
the elements considered as "primary seismic".

(7)P In the calculation of strength capacities of
brittle "primary seismic" elements, material
strengths shall be divided by the partial factor of
the material.



Mpumitka. BennumHu npusatHUxX KoediuieHTis ans
cTani, 6eToHy, KOHCTPYKTMBHOI cTarni, KaM'AHOT Knaaku
Ta iHWWX MaTepianis [N BUKOPWUCTAHHSA B KOHKPETHIN
Kpaiti moxxHa 3HaiTy 8 HauionanbHomy Aogatky Oo
YbOro craHaapTy. Y npumiTkax go nyHkTis 5.2.4 (3),
6.1.3 (1), 7.1.3 (1) i 9.6 (3) B EN1998-1:2004 HapnaHi
NOCUNAaHHA Ha BENUYMHWU RpuBaTHUX KoedilieHTiB 4na

crani, 6eToHy, KOHCTPYKTUBHOI CTani i kaM'AHoT Kiag-"
KW, ki BUKOPUCTOBYITLCA ANS NPOEKTYBaHHS HOBUX
Gyaisenb B pisHUX KpaiHax.

2.2.2 'paHuyHul cmaH, 6nu3bkuii 00 pyuHy-
eaHHs1 (NC)

(1)P BuMOrun noBuHHI rpyHTYBaTUCA Ha pospa-
* XYHKOBOMY CENCMIYHOMY BMAWBI, AKUWA BiANOBI-
@€ naHoMmy rpaHudHoMy cTtady. [ns nogatnu-
BUX | KDUXKMX €NEMEHTIB BUMOrM BU3HAYatoTLCA
Ha OCHOBI PO3PaxyHKy. AKLLO0 BUKOPUCTOBYETLCSH
" NiHIAAKIA MeTo pO3paxyHKy, TO BUMOTU 10 KPUX-
KMX enemeHTiB noBuHHI OyTn 3MmiHeHi y Bigno-
» gigHocTi 3 4.5.1(1)P.

" (2)P MoxrnvBoCTi KOHCTPYKLiM NOBUHHI BU3HaYa-
TACA rpaHnyYHuMKn gedopmauisaMm NoAaTNIUBUX
€NEMEHTIB | TPaHU4YHOK MIUHICTIO KPUXKUX ene-
MEHTIB.

(3) Niaxig, 3acHOBaHM HA BUKOPUCTaHHI NOKas-

Huka q (amB. 2.2.1(4)P, 4.2(3)P), 3asBuuain He

npuaaTHUI AN NePeBiIPKU NO LibOMY rPaHUYHOMY

. CTaHy.

‘*anIMiTKa. 3HaueHHs g = 1,5 Ta 2,0, HaBepeHi B
nyHKTi 4.2(3)P ans KOKCTPYKLUIRA i3 3anisobeToHy i cTtani
BIANOBIZHO, @ TAKOX BULLI 3HAYEHHA @, MOXNUBO 06-
FPYHTOBAHI 3 MOCWMNAHHAM Ha iCHYIOYY FIOKanbHY 4n
rnobanbHy NNAcTUYHICTL BiANOBISHO 0 38CTOCOBAHUX
pjopatkiB ctaHgapty EN 1998-1:2004, signosigatoTe
BMKOHAHHIO MPaHW4YHOIO CTaHy Npwu BaroMuX rowkog-
KeHHsX. AKLLo BUBMpaeTbCs nepesipka 3a rPaHuyHuUM
cTaHoM, 6113bKUM 00 PYWHYBaHHS, TO MOXHa 3acTo-
cysaTu NyHKT 2.2.3(3)P, npu LbOMYy BENUYUHA NOKaa-
HWKa @ NEPEBMULLLYE 3HAYEHHSA, BKa3aHi 8 NyHKTi 4.2(3)P,
Npn6NN3HO Ha OAHY TPETUHY.

2.2.3 paHuvHul cmaH nNpu 8a2oMuXx MowKoo-
weHHsx (SD)

(1)P Bumoru noBUHHI rpyHTYBaTUCS Ha NPOEKTHIN
CEeNCMIYHIM Aii, Wo BigNOBiOaE AaHOMY rpaHuny-
HOMY CTaHy. N8 NNacTUHHWNX | KPUXKUX efleMeH-
TiB BUMOrM MNOBWHHI BU3Ha4YaTUCA Ha nigcrasi
pesynbratia po3paxyHky. [lpu BWKOPUCTaHHI
NiHINKOTO MeTOA4Y ANA PO3paxyHKy BUMOTMA [0
KPUXKMX enemeHTiB MalotTe OyTn 3mineni Bia-
nosiaHo oo 4.5.1(1)P.

OCTY-H B EN 1998-3:2012

NOTE The values ascribed to the partial factors for
steel, concrete, structural steel masonry and other
materials for use in a country can be found in the
National Annex to this standard. Notes to clauses
5.2.4(3), 6.1.3(1), 7.1.3(1) and 9.6(3) in EN 1998-1:2004
refer to the values of partial factors for steel, concrete,
structural steel and masonry to be used for the design
of new buildings in different countries,

2.2.2 Limit State of Near Collapse (NC)

(1)P Demands shall be based on the design seis-
mic action relevant to this Limit State. For ductile
and brittle elements demands shall be evaluated
based on the results of the analysis. If a linear
method of analysis is used, demands on brittie
elements shall be modified in accordance to
4.51(1)P.

(2)P Capacities shall be based on appropriately
defined ultimate deformations for ductile ele-
ments and on ultimate strengths for brittle ones.

(3) The g-factor approach (see 2.2.1(4)P,
4.2(3)P) is generally not suitable for checking this
Limit State.

NOTE The values of ¢ = 1,5 and 2,0 quoted in 4.2(3)P
for reinforced concrete and steel structures,
respectively, as well as the higher values of g possibly
justified with reference to the local and global available
ductility in accordance with the relevant provisions of
EN 1998-1:2004, correspond to fulfilment of the
Significant Damage Limit State. If it is chosen to use
this approach to check the Near Collapse Limit State,
then 2.2.3(3)P may be applied, with a value of the
g-factor exceeding those in 4.2(3)P by about one-third.

2.2.3 Limit State of Significant Damage (SD)

(1)P Demands shall be based on the design seis-
mic action relevant to this Limit State. For ductile
and brittle elements demands shall be evaluated
based on the results of the analysis. in case a lin-
ear method of analysis is used, demands on brit-
tle elements shall be modified in accordance to
451(1)P.
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(2)P 3a BMHATKOM BUKOPUCTAHHA NOKa3HWKa q
nigxig 3 BUKOPUCTaHHAM MOXNMUBOCTEN NOBUHEH
rPyHTYBaTUCA Ha BenuuuHax gedopmauin npu
YLUIKOKEHHAX ANA NNacTUYHUX enemMeHTiB | Ha
BenMYMHax MIUHOCTI 3 3anacoM AN KPUXKMX
enemeHTiB.

(3)P Mpu BuKopUCTaHHI Nigxoay 3 koedilieHToM q
(ave. 2.2.1(4)P, 4.2(3)P) BumMOrn nosuHHi ByTH
OCHOBaHi Ha 3HMXEHOMY CEeACMIYHOMY BMNNMBI, a
MOXNMUBOCTI MOBUHHI PO3pPaxoByBaTUCH, SIK ONS
HeceWCMIYHNX PO3PaxXyHKOBUX CUTYaLLIN.

2.2.4 NpaHu4Hul cmaHn npu o6mexeHuUx rno-
wkoOxeHHusix (DL)

(1)P Bumorn noBUHHI rpyHTYBATUCH Ha NPOEKTHIA
CeAcMiYvHin ail, Wwo BignoBigae AaHOMY rpaHuy-
HOMY CTaHy.

(2)P 3a BMHATKOM 3acTocyBaHHs Migxony 3 Bu-
KOPUCTAHHSAM MOKa3HWKa § MOXNUBOCTI NOBUHHI
rPYHTYBATUCA Ha MILHOCTI 3a TeKyJicTio marte-
piany ons BCiX KOHCTPYKTUBHWUX (HECY4nX) ene-
MEHTIB i noJatimBux Ta Kpuxknx. MoxnusocTi
3anoBHEHb MOBWHHI TPYHTYBATUCS Ha cepefHin
MIiXXNOBEPXOBi 34aTHOCTI A0 NepemileHb Ans
3anoBHEHb.

(3)P TMpu nigxoai 3 BUKOPUCTaAHHAM MOKasHMKa g
(auB. 2.2.1(4)P, 4.2(3)P) BumMOr1 1a MOXIMBOCTI
cnig nopiBHIOBaTY 3a CEpefHbOI0 Pi3HULEID MiXK-
NOBEPXOBUX NEPEMILLEHD.

3 IH®OPMALIA 1A OLUIHKA CTAHY
KOHCTPYKLUIA

3.1 3araneHa iHdopmauin Ta icTopina

(1)P Tpn ouiHUi CENCMOCTIMKOCTI ICHYIOYMUX KOH-

CTPYKUit BXigHi AdaHi nNoBuHHI 36upaTucsa 3 Be-

NWNKOT KiNbKOCTI Jxepen, BKIIoYatoun:

— [OCTYNHY [OKYMEHTAUilo, KOHKPeTHy Ans
AaHoi 6yaisni;

— BignosigHi TUNosi Sepena (Hanpvknag, cy-
YyacHi Npaeuna i ctaHaapTun);

— MONbOBI 4OCHIIKEHHS;

— B BinbwocTi BMNaakis nabopaTtopHi BUMIPLO-
BaHHA Ta/abo sunpobyesaHHA; Ginblw AeTanb-
HO BUKNaaeHi B 3.2 3.4.

(2) NoBuHHI By TK BUKOHaHI NepexpecHi nepesipkn
MiXK 3ibpaHuMKM gaHuMK 3 pisHUX gkepen ans
MiHiMi3aLil HeBn3Ha4YeHocTen.
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(2)P Except when using the g-factor approach,
capacities shall be based on damage-related de-
formations for ductile elements and on conserva-
tively estimated strengths for brittle ones.

(3)P In the g-factor approach (see 2.2.1(4)P,
4.2(3)P), demands shall be based on the reduced
seismic action and capacities shall be evaluated
as for non-seismic design situations.

2.2.4 Limit State of Damage Limitation (DL)

(1)P Demands shall be based on the design seis-
mic action relevant to this Limit State.

(2)P Except when using the g-factor approach,
capacities shall be based on yield strengths for
all structural elements, both ductile and brittle.
Capacities of infills shall be based on mean
interstorey drift capacity for the infills.

(3)P In the g-factor approach (see 2.2.1(4)P,
4.2(3)P), demands and capacities shall be com-
pared in terms of mean interstorey drift.

3 INFORMATION FOR STRUCTURAL
ASSESSMENT

3.1 General information and history

(1)P In assessing the earthquake resistance of

existing structures, the input data shall be col-

lected from a variety of sources, including:

- available documentation specific to the
building in question,

— relevant generic data sources (e.g.
contemporary codes and standards),

— field investigations and,

— in most cases, in-situ and/or laboratory
measurements and tests, as described in
more detail in 3.2 and 3.4,

(2) Cross-checks should be made between the
data collected from different sources to minimise
uncertainties.



3.2 HeobxigHi BxigHi AaHi

(1) B uinomy iHdopmauis ANs OUiHKA Hecy4oi
30aTHOCTI KOHCTPYKUii OXONNIOE HACTYMHI MYHKTK
3a)noi).

a) lpeHTudpikauis KOHCTPYKTUBHOT cucteMun T1a i
BIONOBIAHOCTI  KpUTEPilO  perynspHocTi  3a
EN 1998-1: 2004, 4.2.3. lndopmauis 36upaeTbes
abo npu BULWyKyBaHHAX Ha ManaaHumky, abo 3a
KPECNeHHsIMW [aHOoro nNpoekTy 3a Woro Hase-
HocTi. B ocTaHHbOMY BUNaaKy Takox 3bupaersca
iHbopmauis WOA0 MOXIIMBUX KOHCTPYKTUBHUX
3MiH nicns 3akiHyeHHa OyaiBHUUTBA.

b) loeHTudpikauis Tunie pyHaameHTiB Gyaisens.

C) laeHTudikauia rpyHToOBUX YMOB 3a Knacudika-
uyieto 3rigHo 3 ctaHpaptom EN 1998-1:2004, 3.1.

d) IHdbopmauis npo rabaputn i xapakTepucTukm
rnonepeyvyHoro nepepisy enemeHris Oyagieni, a
TaKoX MexaHi4HWX BMacTUBOCTAX i CTaHy CKna-
[oBux matepianis.

e) Indopmauia npo pedektn matepianie, Aki
NOTPIOHO BU3HAYMUTY, | HeadekBaTHE KOHCTPYHO-
BaHHsA.

f) IHdbopmauis npo kputepii cencMivHoOro Npoek-
TYBaHHA, BUKOPWNCTAaHI AN NEepPBICHOMo NPOeKTy-
BaHHA, BKIIOMAKOHMM  BenMYMHy  KoedpiuieHTa
3MEHLLEHHA 3yCUIb (NOKA3HWK — @), SKWO WOro
MOXHa 3aCTOCOBYBaTH.

g) Onuc noto4Horo i/abo 3annaHoBaHOro BUKO-
puctaHHs Oygisni (3 igeHTudikauieto ii knacy
BiANOBIAANbLHOCTI, $K OMUCAHO B CTaHAapTi
EN 1998-1:2004, 4.2.5).

h) MoeTropHa ouiHka nepeabadeHHux A 3 ypaxy-
BaHHAM BUKOPUCTaHHS Gyaisni.

i) Indbopmauis npo TvN i CTyniHL NoNepeaHLOoro i
MOTOYHOrO MOLUKOPKEHHST DyaiBENBHUX HECYUYUX
KOHCTPYKUiHA, 3@ WNOro HasBHOCTI, BKIKOY3H4M
paHilie NnpoBedeHi 3aX04n WOO0 PEMOHTY.

(2)P 3anexHo Big KiNLKOCTI AKicHOT iHopmaLii,
3ibpaHoi B NyHKTax, BWKNaneHWX BWLLE, CRig,
NPUAHATK BIOMNOBIAHI TUMW aHanisy i pi3Hi 3Ha-
YeHHS KoeiUieHTiB AOCTOBIPHOCTI, K BKA3aHo B
AyHkTi 3.3.

ACTY-H B EN 1998-3:2012

3.2 Required input data

(1) In general, the information for structural
evaluation should cover the following points from
a) to ).

a) Identification of the structural system and of its
compliance with the regularity criteria in EN
1998-1:2004, 4.2.3. The information should be
collected either from on site investigation or from
original design drawings, if available. In this latter
case, information on possible structural changes
since construction should also be collected.

b) Identification of the type of building founda-
tions.

c) ldentification of the ground conditions as cate-
gorised in EN 1998-1: 2004, 3.1.

d) Information about the overall dimensions and
cross-sectional properties of the building ele-
ments and the mechanical properties and condi-
tion of constituent materials.

e) Information about identifiable material defects
and inadequate detailing.

f) Information on the seismic design criteria used
for the initial design, including the value of the
force reduction factor (g-factor), if applicable.

g) Description of the present and/or the planned
use of the building (with identification of its impor-
tance class, as described in EN 1998-1: 2004,
4.2.5).

h) Re-assessment of imposed actions taking into
account the use of the building.

i) Information about the type and extent of previ-
ous and present structural damage, if any, includ-
ing earlier repair measures.

(2)P Depending on the amount and quality of the
information collected on the points above, differ-
ent types of analysis and different values of the
confidence factors shall be adopted, as indicated
in 3.3.
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3.3 PiBenb iHbopmaTMBHOCTI
3.3.1 BusHayveHHS pieHie iHghopMamusHocmi

(1) [Ina subopy NPUAHATHOIO TUMY PO3PAXYHKY i
BIANOBIAHUX 3HAYEHb KoediuieHTa AOoBipYOi Bi-
pOrigHOCTI BU3HAYaKTLCA TPU HACTYMHWUX PiBHI
iHhOpPMaTNBHOCTI:

KL1: ObmexeHa iHDOpMaTUBHICTL
KL2: 3BnyanHa inpopmaTUBHICTE
KL3: MNMoBHa iHdopmaTuBHIiCTb

(2)4YnHHUKaMK, WO BU3HAYaKTL BIANOBIAHUN
piBeHb iHropmaTusHocTi (Tobto KL1, KL2 abo
KL3), € HacTynHi:

|} eeomempisi: reOMETPUYHI BNAcTUBOCTI KOHCT-
PYKTUBHOI CUCTEMMU | €NEMEHTIB KOHCTPYKLII, SKi
He € Hecy4YuMn (Hanpuknaza, nadeni 3 uernsaHum
HanoBHEHHAM), SIKi MOXYTb BNNUMBaTW Ha noBe-
OIHKY KOHCTPYKLT.

1) 0emani: BKMIOYAIOTL KINLKICTL | AeTanoBaHHSA
apmatypu B 3anizobeToHi, 3'egHaHHA MiX cTa-
NeBUMM eneMmeHTamm, NPUEAHaHHA diadparm no
Oi4HOT KOHCTPYKLUIT, WO YNHUTL OnNip, NEPEB'ASKY |
3'e4HaHHA PO34YMHIB LEernAHOT KNaaKu i xapakrep
Oyab-sIKUX apMyBarnbHUX eNeMEHTIB Yy LernsaHin
Knagui.

1) Mmamepianu: MexaHiyHi BNacTMBOCTI maTepia-
NiB CKNagoBUX eNEeMEHTIB.

(3) NocarHyTun piBeHb iIHPOPMaTUBHOCTI BU3KHa-
yae NPUUHATHUIA MeTOoa po3paxyHky (aus. 4.4), a
TaKoX 3Ha4YeHHs, AKi MalTb ByTy NPUAHATI 4Ns
koediuieHTa gosipyoi BiporigHocTi (CF). Mpoue-
AypW 4Ns OTpUMaHHst HeobXigHMX AaHuX npea-
cTarneHi B 3.4.

(4) B3aemo3g'si30Kk MK piBHAMK iHdOpMAaTUB-

HOCTI | 3aCTOCOBaHUMK METO4AMM PO3PAXYHKY Ta

KoedilieHTamu AoBipYOi BipOrigHOCTI [POINIOCT-

poeaHi B Tabnuui 3.1. BUsHaueHHA TEPMIHIB "Bidy-
W - -

anbHuit", "nosrnI”, "obmexxenunin”, "poswmnpennin®
i "BMYEPNHUIA" HABeEHI B NMyHKTI 3.4.

3.3.2 KL1: ObmexeHa iHghopmamusHicme

(1) KL1 Bignoeigae HacTynHoMy craHy iHbopma-
TUBHOCTI:

l) eeomempisi: 3aranbHa reomeTpia KOHCTPYKUIi i
pO3Mipy enemMeHTIB BiOMI i3 : a) 3nomMkn, abo b) —
3 OpUriHanbHWUX €CKi3HMX DyaiBeNbHUX KPECTEHb,
BUKOPUCTOBYBaHUX AK ANs opwuriHansHoro 6yais-
HULUTBA, Tak | 4na Oyab-AKknx noganblinx MOLM-
dikauin. Y Bunagky b) cnig nepesipaTu Ha Micli
[OCTaTHIO BUBIPKY 8K PO3MIpIiB 3aranbHoi reo-
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3.3 Knowledge levels
3.3.1 Definition of knowledge levels

(1) For the purpose of choosing the admissible
type of analysis and the appropriate confidence
factor values, the following three knowledge lev-
els are defined:

KL1: Limited knowledge
KL2: Normal knowledge
KL3: Full knowledge

(2) The factors determining the appropriate
knowledge level (i.e. KL1, KL2 or KL3) are:

[) geometry: the geometrical properties of the
structural system, and of such non-structural ele-
ments (e.g. masonry infill panels) as may affect
structural response.

Il) details: these include the amount and detailing
of reinforcement in reinforced concrete, connec-
tions between steel members, the connection of
floor diaphragms to lateral resisting structure, the
bond and mortar jointing of masonry and the na-
ture of any reinforcing elements in masonry.

lll) materials: the mechanical properties of the
constituent materials.

(3) The knowledge level achieved determines the
allowable method of analysis (see 4.4), as well as
the values to be adopted for the confidence fac-
tors (CF). The procedures for obtaining the re-
quired data are given in 3.4.

(4) The relationship between knowledge levels
and applicable methods of analysis and confi-
dence factors is illustrated in Table 3.1. The defi-
nitions of the terms "visual", "full", "limited",
"extended" and "comprehensive" in the Table are
givenin 3.4.

3.3.2 KL1: Limited knowledge

(1) KL1 corresponds to the following state of
knowledge:

l) geometry: the overall structural geometry and
member sizes are known either (a) from survey,
or (b) from original outline construction drawings
used for both the original construction and any
subsequent modifications. In case (b), a sufficient
sample of dimensions of both overall geometry
and member sizes should be checked on site;



MeTpii, Tak i po3mipiB eneMeHTIB; 3a HasBHOCTI
iCTOTHMX PO30bKHOCTEN 3 ecKisHum OyaiBenbHNM
KpecneHHsAM crif BUKoHaTu 6inbl NoBHE 3HATTA

po3MipiB.

Tabnuun 3.1 — PiBHi iHdpopmaTuBHOCTI i BianosigHi metoamn pospaxyHky (LF — pospaxyHok Ha
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if there are significant discrepancies from the out-
line construction drawings, a fuller dimensional

survey should be performed.

ropnsoHTanbHe HaBaHTaxeHHs; MRS — pospaxyHOK MOAanbHOr0 CNEKTPY peakuii)
i KoedpiuieHTn gosipui sBiporigHocTi (CF)

Table 3.1 — Knowledge levels and corresponding methods of analysis (LF: Lateral Force procedure,
MRS: Modal Response Spectrum analysis) and confidence factors (CF).

PieeHb Koedbi-
iHbopma- MeTtoau | uieHT
TUBHOCTI leomeTpis Hetani MaTepianu po3pa- |[oBip4Yoi

Know- Geometry Details Materials XyHky | Biporig-

ledge Analysis | HOCTI
Level CF
3MoaenboBaHa KOHCTPYK- | BHAYEeHHSA, BUKOPUCTAHI
Ui y BiANOBIAHOCTI 3 BAKO- |33 YMOBYAHHSM, BianNo-
PUCTAHOIO NPaKTUKOKD | 3 BIAHO A0 CTaHaapTi.,
oOMexXeHMM ornaaom Ha Aitouux nig vac éynis-
Micuyi HULTBA, | 3 0OMEeXeHUM
KL1 Simulated design in accor- |Bunpobysansm Ha micui | LF-MRS | CF 4
dance with relevant prac- | Default values in accor-
tice and from limited in siu | dance with standards of
_ inspection the time of construction
3 opuriHanbH1X and from limited in-sitv
eckisHux byai- testing
BENbHUX Kpec- . .
: 3 HenoBHUX opuriHanbHUX |3 OpUriHanbHUX
neHb 3 BUGIpKO- . .
: ) AetanbHux GyaiserbHUx NPOEKTHUX TeXHIYHMX
BOIO Bidyanisa-
) N KpecneHb 3 obmMexeHnm YMOB 3 OBMEXeHHUMM
Li€to 30MKM o
ornsaoM Ha micui abo 3 BuNpobyBaHHAMN Ha
abo 3 nosHOW I
. PO3LUMPEHNM OMNKAOM Ha | MicLi abo 3 po3LMpeHHUX .
3MOMKOI . - Bcei
KL2 o MicLi BUNpoGyBaHb Ha MicL CFyLo
From original . - - . All
. From incomplete original From original design
outline con- . . . T
. detailed construction draw- | specifications with limited
struction ) el 4y e .
. . ings with limited in-sitv in- |in-situ testing or from
drawings with : L .
. spection or from extended |extended in-situ testing
sample visual | " " .
in-sitv inspection
survey or from
full survey 3 opuriHanbHUX AeTanbHux | 3 opuriHanbHMX NpoTo-
ByaiBenbHNX KpecneHb 3 koniB BUNpPoOyBaHb 3
obmMexeHuM OrnsaoM Ha | obmexeHuM BUnpoby-
MicLi abo 3 BUYEpPNHUM BaHHAM Ha Micu, abo 3
rNaOoM Ha Miclyi - i
KL3 ornsano . -a Mmicui . BUYEPNHUM B.VII'I[.DOGy Bci CFuLs
From original detailed BaHHAM Ha Micui All
Construction drawings with | From original test reports
limited in-sitv inspection or |with limited in-sitv testing
from comprehensive in-situ | or from comprehensive
inspection in-situ testing

Mpumitka. 3HaueHHs KkoedpiuieHTa AoBipYOi Biporia-
HOCTi, fiKe MOBMHHO BWKOPUCTOBYBATMCA B KpaiHi,
MOXHa 3HanTw B il HauioHanbHOMy AoaaTky. PekomeH-
JOBaHWMU 3Ha4YeHHsAMK € CFy 4 = 1,35, CFy,=1,20 i
CFKL3 =1,00.

NOTE The values ascribed to the confidence factors to
be used in a country may be found in its National

CFKLZ =1,20 and CFKLg =1,00.

Annex. The recommended values are CFg 1 = 1,35,
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1) demani: petani KOHCTPYKUIl HE CTalTb BiAO-
MUMU 3 JeTanbHnx ByniBenbHMX KpecneHb i Mo-
KyTb OyTK JonyLleHi Ha niacTasi 3MOAENbOBaHOI
KOHCTPYKLii BIONOBIAHO A0 3BUYAWHOI NPaKTUKKU
nig 4Yac OymiBHMUTBa; B AaHOMy BUMagky cnif
npoBOANTN OOMEXEHI ornAau B Hanbinbw Kpu-
TUYHUX enemMeHTax Ans nepesipku Toro, wob
AONyLIEHHS BiANoBigany @axkTuuHiin  cutyawil.
IlHakwe 6Oyae noTpibHo 3acrocosyBaTu Binblu
AeTanbHWA ornag Ha micui.

) mamepianu: Hemae 6e3nocepeaHBOI iHOP-
mauii Npo MexaHi4Hi BnacTMBOCTI OyaiBenbHuX
mMatepianis Ak 3 opuriHanbHWUX MPOEKTHUX Tex-
HIYHMX YMOB, TaK i 3 OpUriHanNbHUX MNPOTOKOIiB
BuUNpobyBaHkL. HeoOXxigHO NPURHATA 3HaAYEHHSA 3a
yMOBYaHHAM, BIANOBIAHO A0 CTaHAapTis, WO
AilTh nig 4Yac OygisHuyTBa, | cynpoBoauTU iX
obMexeHumn BUNPOOYyBaHHAMKM Harbinblw Kpu-
TUMHUX ENEMEHTIB Ha MiCUj.

(2) 3ibpaHoi iHgopmauii nosuHHO OByt Aoc-
TaTHbO ONS BUKOHAHHA MICLEBWX NEPEeBipoK Xa-
paKkTEPUCTUK eNeMeHTIB | ANa NnobyaoBmM NPYXHOI
mMoaeni AN po3paxyHKy KOHCTPYKLIA.

(3) MoBuHHa OyTu npoBedeHa ouiHKa Hecyyoi
37aTHOCTI KOHCTPYKUii Ha niacTasi cTaHy obme-
KEeHOT iIHPOPMATUBHOCTI 3 BUKOPUCTAHHAM FiHii-
HUX METOAIB PO3paxyHKy — cTartu4Hux abo gnHa-
Mi4HUX (Aue. 4.4).

3.3.3 KL2: 3euyvatiHa ingpopmamueHicmb

(1) KL2 Bignosigae HacTynHOMYy cTaHy iHcopma-
TUBHOCTI:

l) 2eomempia; 3aranbHa reomMeTpia KOHCTPYKLT i
po3Mipu enemMeHTiB Bigomi abo a) 3 po3wmnpeHoi
3nomkn, abo b) 3 eckisHux OyaiBenbHUX Kpec-
NEHb, BUKOPUCTAHUX HAK AONSA  OPUFiHANbHOMO
OyniBHMUTBA, TaK | ANA IHWWX Nofanblwnx 3MiH. Y
Bunazaky b) cnig nepesipaTM Ha Micui AOCTaTHIO
BUBIpKY AK pO3MIpiB 3aranbHOI TEOMEeTpil, TaK i
pPO3MipiB €NeMEHTIB; 3a HAABHOCTI CYTTEBUX PO3-
GixkHOCTEN 3 ecki3HMK DyaiBENbHUMN KpecneH-
HSIMW CNig BUKOHATU NOBHILE 3HATTA PO3MIpIB.

1) demani: petani KOHCTPyKUii Bigomi abo 3
PO3LIMPEHOro ornsay Ha Micli, abo 3 HENOBHUX
aetansHux GyaiBensHUX KpecneHb. Y OCTaHHbO-
MYy BUMNAAKy cnig BUKOHaTWM obmexeHun ornsa
Ha micyl B HaNBINbW KPUTUYHUX eneMeHTax ans
nepesipkn BIiANOBIiAHOCTI AOCTYNHOI iHdopmaLii
hakTU4HIA cUTyauil.
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) details: the structural details are not known
from detailed construction drawings and may be
assumed based on simulated design in accor-
dance with usual practice at the time of construc-
tion, in this case, limited inspections in the most
critical elements should be performed to check
that the assumptions correspond to the actual sit-
uation. Otherwise, more extensive w-situ inspec-
tion is required.

) materials: no direct information on the me-
chanical properties of the construction materials
is available, either from original design specifica-
tions or from original test reports. Default values
should be assumed in accordance with standards
at the time of construction, accompanied by lim-
ited in-situ testing in the most critical elements.

(2) The information collected should be sufficient
for performing local verifications of element ca-
pacity and for setting up a linear structural analy-
sis model.

(3) Structural evaluation based on a state of lim-
ited knowledge should be performed through lin-
ear analysis methods, either static or dynamic
(see 4.4).

3.3.3 KL2: Normal knowledge

(1) KL2 corresponds to the following state of
knowledge:

I) geometry: the overall structural geometry and
member sizes are known either (a) from an ex-
tended survey or (b) from outline construction
drawings used for both the original construction
and any subsequent modifications. In case (b), a
sufficient sample of dimensions of both overall ge-
ometry and member sizes should be checked on
site; if there are significant discrepancies from the
outline construction drawings, a fuller dimen-
sional survey is required.

II) details: the structural details are known either
from extended in-situ inspection or from incom-
plete detailed construction drawings in the latter
case, limited in-situ inspections in the most critical
elements should be performed to check that the
available information corresponds to the actual
situation.



) mamepianu: iHopMmaLia npo MexaHiuHi Bna-
ctusocTi byaiBenbHUX MaTepianis gocTynHa abo
3 po3wmpeHnx BunpobysaHb Ha micyi, abo 3 opu-
rHaNbHUX NPOEKTHUX TEXHIYHUX YMOB. Y LbOMY
OCTaHHbOMY BMNAaAKy, HeobxigHO nposecTu 06-
MeXeHe BUNpobyBaHHA Ha MicLi.

(2) 3ibpaHoi iHpopmaLii NOBUHHO BYTM AOCUTL
ANA BUKOHAHHA MiCLIEBUX NEPEBIPOK XapaKTepuce-
TWUK enemeHTiB i Ana nobygosu niHinHOI abo
HenNiHINHOT MOoaeNi KOHCTPYKLIT.

(3) OuiHKy Hecy4oi 3AaTHOCTI KOHCTPYKUIN, fika
DasyeTbCA Ha NiAcTaBi gaHoro piBHA iHopMa-
TWUBHOCTI, MOXJIMBO BUKOHATU 3 BUKOPWUCTAHHAM
niHinHoro abo HeniHINHOrO MEeToAIB PO3PaxyHKy
cTaTuyHOro abo anHamiyHoro (aue. 4.4).

3.3.4 KL3: lNosra inpopmamuseHicmb

(1) KL3 Bignosigae HacTynHomy craHy iHdop-
MaTWBHOCTI:

I) eeomempis: 3aranbHa reomMeTpis KOHCTPYKUIT i
po3mipy enemeHtis Bigomi abo a) 3 BUMEPNHOI
31Momkn, abo b) 3 noBHoro Habopy eckiaHux
ByaiBenbHUX KpecrieHb, BUKOPUCTOBYBAHUX SIK
ANA CNOPYAXEHHS KOHCTPYKUIN, TaK | ANs iHWWX
noganbuimx 3miH. Y sunagky b) cnin nepesipsatn
Ha Micui AocTtatHo BMOIpKY SiK 3aranbHOi reo-
MeTpil, TaK i po3MipiB OKpeMux eneMeHTiB; 3a
HasBHOCTi ICTOTHUX PO3DIKHOCTEN 3 EeCKI3HUMM
ByaiBenbHUMN KpecneHHsIMU Heo6XigHO 3pobuTK
Ginblu AeTanbHe 3HATTA PO3MipiB.

II) demani: petani KoHCTPyKUiT Bioomi abo 3 Bu-
uepnHoro ornsay Ha Mmicui, abo 3 nabopy ae-
TanbHux ByaiBensHUX KPecneHb. Y OoCTaHHbOMY
BUNAAKy cnig BUKOHYBaTu OBMexeHi ornsav Ha
MicUi B HaWbinbl KPUTUYHUX eneMeHTax Ans
nepesipky1 BIANOBIAHOCTI JOCTYNHOT iHdbopMauii
akTU4HIn cutyauii.

) mamepianu: indopmadis Npo MexaHiuHi
BNacTMBOCTI OyaiBenbHMX marepianis AOCTyNHa
abo 3 nosHOroO LMKy BUNPOBYBaHb Ha Micyi, abo
3 thakTnyHNX NpoToKoNiB BUNpobyBaHb. Y OCTaH-
HbOMY BUMaAKy cnig BUKOHaTU obmexeHuin ob'em
BunNpobysaHb Ha Micyj.

(2) 3acTocoByeTbea 3.3.3(2).
(3) 3acTtocomyetbena 3.3.3(3).
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IIl) materials: information on the mechanical prop-
erties of the construction materials is available ei-
ther from extended in-situ testing or from original
design specifications. In this latter case, limited
in-situ testing should be performed.

(2) The information collected should be sufficient
for performing local verifications of element ca-
pacity and for setting up a linear or nonlinear
structural model.

(3) Structural evaluation based on this state of
knowledge may be performed through either lin-
ear or nonlinear analysis methods, either static or
dynamic (see 4.4)

3.3.4 KL3: Full knowledge

(1) KL3 corresponds to the following state of
knowledge:

1) geometry: the overall structural geometry and
member sizes are known either (a) from a com-
prehensive survey or (b) from the complete set of
outline construction drawings used for both the
original construction and any subsequent modifi-
cations. In case (b), a sufficient sample of both
overall geometry and member sizes should be
checked on site; if there are significant discrepan-
cies from the outline construction drawings, a
fuller dimensional survey is required.

Il) details: the structural details are known either
from comprehensive in-situ inspection or from a
complete set of detailed construction drawings. In
the latter case, limited in-situ inspections in the
most critical elements should be performed to
check that the available information corresponds
to the actual situation.

[I1) materials: information on the mechanical prop-
erties of the construction materials is available ei-
ther from comprehensive in-situ testing or from
original test reports. In this latter case, limited
in-situ testing should be performed.

(2) 3.3.3(2) applies.
(3) 3.3.3(3) applies
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3.4 lgenTndikauia pisHAa iHbopMaTUBHOCTI
3.4.1 Neomempis
3.4.1.1 EcxisHi bydigensHi KpecieHHs1

(1) EckisHumn ©GygiBenbHUMU KPECRIEHHAMU €
LOKYMEHTU, SKi ONUCYOTb FTEOMETPII0 KOHCTPYKLIT,
[03BONAYK igeHTudikyBaTu Hecydi enemeHTu
KOHCTPYKLUIT | TX pO3MipK, a TaKOX KOHCTPYKTABHY
CMCTEMY, Sika NOBWHHA BUTPUMyBATU 5K BEPTU-
KanbHi, Tak i ropu3oHTarnbHi Oii HaBaHTaXeHb.

3.4.1.2 flemanbHi 6ydigenbHi KpecreHHs

(1) DeTanbHNMN KpECNEHHAMW € QOKYMEHTH, AKi
ONUCYHTb FEOMETPII0 KOHCTPYKUIT, 403BONSAKYN
ineHTUMIKyBaTU HECy4i eNeMeHTM KOHCTPYKUIi i
X pO3MipW, a TAKOX KOHCTPYKTUBHY CUCTEMY, AKa
NOBUHHA BUTPUMYBATW SIK BepTUKanbHi, Tak i
TOPU3OHTaNbHI Ail HaBaHTaxeHb. Kpim TOro, BOHK
MiCTsITb iH(bOpMaLilo Npo AeTani (8K BKasaHo B
3.3.1(2)).

3.4.1.3 BizyanbHa 3liomKka

(1) BizyanbHa 31iomka € npouenypoto nepesipku
BiONOBIOHOCTI MiXK (DaKTUYHOIO rEOMETPIEID KOH-
CTPYKUIii i AOCTYNHUMKW eCKisHUMK ByaiBenbHUMK
kpecneHHamu. Cnig BukoHyBatn BUGIpKOBI reo-
MEeTPUYHI BUMIpIOBaHHA Ha BUBpaHUX enemeH-
Tax. Moxnumei aMiHV KOHCTPYKLIiT, iki MOXYTb MaTy
micue nig vac 6ygiBHuuTBa abo nicns WOro
3aBeplleHHs, NigNAralTL 3MoMUi BIZNOBIOHO A0
NyHKTY 3.4.1.4.

3.4.1.4 lNosHa 3lioMKa

(1) NoeHa 31OMKa € Npouedypol, B pesynbTari
Akoi cknapalTbest OyaiBenbHi KpecneHHs, wWwo
[03BONATL IAeHTU(RIKYBATU Hecydi enemeHTu
KOHCTPYKUIT i TX pO3MIpW, @ TaKOX KOHCTPYKTUBHY
cucTeMy, sika NoBWHHA BUTPUMYBATU SK BEPTH-
KanbHi, TaK i FOPU3oHTanbHiI 4ii.

3.4.2 Hemani

(1) B xogi ornsigiB moXyTb 6yTM NpuiHATI Hac-
TYNHi HaAiAHI HepyWHIBHI MeToaN:

3.4.2.1 MoQerogaHHS npoekmy

(1) MogenioBaHHs NPOEKTY € npoueaypoto, B
pe3ynbTaTi SKOi BM3HA4YaeTbCst KiMbKIiCTb i pos-
MiLLEHHS apMyBaHHS MOB3L0BXHBOIO Ta Mone-
PEYHOro Y BCiX eneMeHTax, wo 6epyTb y4acTs B
3abe3neyveHHi CTiINKoCTI Dyaieni Ak 40 BepTUKanb-
HUX, TaK i 4O ropuaoHTanbHux Bnaueis. Mpoek-
TyBaHHS Cnifl 34iMCHI0BATWM Ha nigcTasi HOpmMa-
TUBHWUX JOKYMEHTIB | npaxkTU4Horo Aocsigy,
akTyanbHOFO Ha Yac byniBHMLTRA.
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3.4 Identification of the Knowledge Level
3.4.1 Geometry
3.4.1.1 Outline construction drawings

(1) The outline construction drawings are those
documents that describe the geometry of the
structure, allowing for identification of structural
components and their dimensions, as well as the
structural system to resist both vertical and lateral
actions.

3.4.1.2 Detailed construction drawings

(1) The detailed drawings are those documents
that describe the geometry of the structure, allow-
ing for identification of structural components and
their dimensions, as well as the structural system
to resist both vertical and lateral actions. In addi-
tion, they contain information about details (as
specified in 3.3.1(2)).

3.4.1.3 Visual survey

(1) A visual survey is a procedure for checking
correspondence between the actual geometry of
the structure with the available outline construc-
tion drawings. Sample geometry measurements
on selected elements should be carried out. Pos-
sible structural changes which may have oc-
curred during or after construction should be
subjected to a survey as in 3.4.1.4.

3.4.1.4 Full survey

(1) Afull survey is a procedure resulting in the pro-
duction of structural drawings that describe the
geometry of the structure, allowing for identifica-
tion of structural components and their dimen-
sions, as well as the structural system to resist
both vertical and lateral actions.

3.4.2 Details

(1) Reliable non-destructive methods may be
adopted in the inspections specified as follows:

3.4.2.1 Simulated design

(1) A simulated design is a procedure resulting in
the definition of the amount and layout of rein-
forcement, both longitudinal and transverse, in all
elements participating in the vertical and lateral
resistance of the building. The design should be
carried out based on regulatory documents and
state of the practice used at the time of construc-
tion.



3.4.2.2 ObmexeHe obCcmeXeHHs Ha Micui

(1) ObmexeHunit ornag Ha Micui € Npoueaypolo
nepesipKn BiANOBIOHOCTI MK akTUYHWUMK OeTa-
NAMKU  KOHCTPYKUIT | OOCTYNHUMU AeTanbHUMK
bynisenbHUMU KpecneHHaMKU abo pesynbTatamm
MO enoBaHHA NpoeKkTy B NyHKTi 3.4.2.1. Lle Bknio-
Ya€e BMKOHAHHA Ornsagis, AK Bka3aHo B 3.4.4(1)P.

3.4.2.3 Po3wupere obcmexeHHs Ha Micyi

(1) PoswwupeHunin ornag Ha Micli € npoLeaypoio,
sika BMKOPUCTOBYETLCA B TUX BUNAZKax, KON
opvriHanbHi aetanbHi OyaiBenbHi  KpecneHHs
HenocTynHi. Lle 3amywye BUKOHyBaTW ornagn, sk
BKa3aHo B NyHKTi 3.4.4(1)P.

3.4.2.4 [losHe obcmexeHHs Ha micui

(1)} Buuepnnnia ornsg Ha micui € npoueaypoio,
flka BMKOPWUCTOBYETBLCA B TUX BMNaAKax, KoOmwm
opuriHanbHi  AeTanbHi ByaiBensHi  KpecneHHs
HeaOoCTyNHi, | Konu noTpibHuiA BinblL BUCOKUIA
piBeHb iHOpMaTMBHOCTI. Lie 3Myllye BUKOHY-
BaTW Ornsau, Ak BkasaHo B 3.4.4(1)P.

3.4.3 Mamepianu
3.4.3.1 PydnisHe i HepylHrieHe aurnpobyeaHHs

(1) Cnig poarnsaaT MOXNNBICTb BUKOPUCTaHHS
HepyWHIBHMX MeToAiB BUNpobyBaHb (Hanpuknag,
BUNpoByBaHHs 06CTYKYBaHHAM MOOTKOM
lLmigTa Towo); npote Taki BunpobysaHHs cnig
BMKOPUCTOBYBaTW HE OKpPemo, a y NOEgHaHHI 3
PYWHIBHMMW BUWNPOGYBaHHAMM.

3.4.3.2 Obmexere sunpobysaHHs Ha Micuj

(1) ObmexeHa nporpama BunNPobByBaHHA Ha
MiCLi € NpoLLeaYPOI0 ANs OTPUMAHHA A04ATKOBOI
iHhopmaLii npo BNacTMBOCTI MaTepianis, B3ATOl
abo i3 craHgaprTis nig 4Yac 6yaisHuuTBa, abo 3
OpUriHanbHUX NPOEKTHUX TEXHIYHUX yMOoB, abo 3
opuriHanbHUX nNpoTokonie BunNpobyBaHHA. Lle
npvBOoaANTL 00 HEOOXIiOQHOCTI BWKOHAHHA BUN-
pobyBaHb, sik Bka3aHo B 3.4.4(1)P. MNporte, akwo
3Ha4YEeHHs, OTPUMaHI 3 BUNpoGyBaHb, BUSIBNSAIOTb-
CS1 HUXKYMMMU 32 3HAUEHHS, SKi BUKOPUCTOBYIOTHCA
32 YMOBYAHHAM Y BIANOBIAHOCTI i3 CTaHgapTamu,
wo ailTh Ha Yyac OyagisHWLUTEA, TO NOTPiOHE BK-
KOHaHHS po3WMpeHnx BunpobyBaHb Ha Micui.
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3.4.2.2 Limited in-situ inspection

(1) A limited in-situ inspection is a procedure for
checking correspondence between the actual de-
tails of the structure with either the available de-
tailed construction drawings or the results of the
simulated design in 3.4.2.1. This entails perform-
ing inspections as indicated in 3.4.4(1)P.

3.4.2.3 Extended in-situ inspection

(1) An extended in-situ inspection is a procedure
used when the original detailed construction
drawings are not available. This entails perform-
ing inspections as indicated in 3.4.4(1)P

3.4.2.4 Comprehensive in-situ inspection

(1) A comprehensive in-situ inspection is a proce-
dure used when the original detailed construction
drawings are not available and when a higher
knowledge level is pursued. This entails perform-
ing inspections as indicated in 3.4.4(1)P.

3.4.3 Materials
3.4.3.1 Destructive and non-destructive testing

(1) Use of non-destructive test methods (e.g.,
Schmidt hammer test, etc.) should be considered,
however such tests should not be used in isola-
tion, but only in conjunction with destructive tests.

3.4.3.2 Limited in-situ testing

(1) A limited programme of in-situ testing is a pro-
cedure for complementing the information on ma-
terial properties derived either from standards at
the time of construction, or from original design
specifications, or from original test reports. This
entails performing tests as indicated in 3.4.4(1)P.
However, if values from tests are lower than de-
fault values in accordance with standards of the
time of construction, an extended in-situ testing is
required.
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3.4.3.3 PoswupeHe sunpobysaHHs Ha micui

(1) Poswwnpera nporpama BunpobysaHb Ha MICLi
€ NpoLIeaypOoI0 AN OTpUMaHHS iHgopmadii, konu
Hi opuriHanbHi NPOEKTHI TEXHIYHI YMOBW, Hi Npo-
TOoKONMM BUNpoOyBaHb He € AocTynHumu. B uiv
cuTyauii HeobBXiaHO BUKOHATW BUNPOBYBaHHA, AK
BkasaHo B 3.4.4(1)P.

3.4.3.4 INosHe sunpobysaHHs Ha Micuf

(1) BuuepnHa nporpama BunpobysaHHA Ha MicLyi,
€ NPoLEAYPOI0 AN OTPUMaHHSA iHdopmaLii, konu
Hi OpuUriHanbHi NPOEKTHI TEXHIYHI YMOBW, Hi Npo-
TOKONW BUNPODYyBaHb HE € AOCTYMHUMU, | KONU
noTPibHWUM BULLIMKA piBEHb 3HAHHA. Lie 3aMyLlye Bu-
KOHyBaTW BUNPOoOyBaHHs, Ak Bkasaxo B 3.4.4(1)P.

3.4.4 Bu3HavyeHHs1 pieHie o6cmexeHb i eun-
pobyeaHe

(1)P Knacudbikauis pisHiB ornsgy i sunpobysaHb
3aneXuTb Bifl MPOLEHTHOI 4acTku eneMeHTIB
KOHCTPYKUIi, siKi noTpibHO nepesipnTn gna 3'a-
CyBaHHS! feTanen, a Takox Bif KiNbKOCTi 3pa3KiB
marepianis Ha noBepx, siki NoTpibHo BiAiGpaTn
ans sunpobyeaHb.

Mpumitka. O6'em obcTexeHb | BunpobysaHb AnNA
KOHKPETHO! KpaiHu BkasyeTbca B 1i HauioHanbHomy
popatky. [ns 3BuMyadHUX cuTyauii pekomMeHdoBaHi
MiHiManobHi 3HadeHns, npeacTaeneHi B tabnuui 3.2,
MoxXyTb MaTv MicLue BUNagKW, Wo srMaratoTb 36inb-

WEeHHS peakmx 3 Hux. Lii Bunagkm GyayTe BKasaHi B
HauioHansHomy gogaTtky.

3.4.3.3 Extended in-situ testing

(1) An extended programme of in-situ testing is a
procedure for obtaining information when neither
the original design specification nor the test re-
ports are available. This entails performing tests
as indicated in 3.4.4(1)P.

3.4.3.4 Comprehensive in-situ testing

(1) A comprehensive programme of in-situ testing
is a procedure for obtaining information when nei-
ther the original design specification nor the test
reports are available and when a higher knowl-
edge level is pursued. This entails performing
tests as indicated in 3.4.4(1)P.

3.4.4 Definition of the levels of inspection and
testing

(1)P The classification of the levels of inspection
and testing depend on the percentage of struc-
tural elements that have to be checked for details,
as well as on the number of material samples per
floor that have to taken for testing.

NOTE The amount of inspection and testing to be used
in a countiy inay be found in its National Annex. For
ordinary situations the recommended minimum values
are given in Table 3.2. There might be cases requiring
modifications to increase some of them. These cases
will be indicated in the National Annex.

Tabnuus 3.2 — PekomeHgoBaHi MiHiManbHi BAMOTU ANs Pi3HMX PiBHIB 0BCTexXeHb | BUNpoDyBaHb.

Table 3.2 — Recommended minimum requirements for different levels of inspection and testing.
ObcTexenHs (netanen) BunpobysaHHs (matepianis)
Inspection (of details) Testing (of materials)
PiBeHb 06cTexeHb [NAa KOXHOro TMNYy OCHOBHWUX HECYuYuXx enemeHTiB (banka, KonoHa, cTiHa):
i BUNpobyBaHb For each type of primary element (beam, column, wall):
Level oftlngecnon and MpoLeHTHa YacTka enemMeHTiB,
Ing U0 NepeBipsIoToCA AeTansHo KinbkicTb 3pa3kiB maTepiany Ha nosepx
Percentage of elements that are Material samples per floor
checked for details
ObmexeHnn
Limited 20 !
PoswumpeHnn
Extended 50 2
MosHUNA
Comprehensive 80 3
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3.5 KoedpidieHTn poBip40i BiporigHicTi

(1)P Ons BM3HauyeHHA BNAcTMBOCTEW ICHYHKOUMX
marepiarnis, siKi NOBUHHI BUKOPUCTOBYBaTUCH NpU
PO3pPaxyHKy MILHICHUX XapakTepucTuk, AKLLO Ui
XapaKkTepuCcTUKN NOTPIGHO NOPIBHIOBATU 3 BUMO-
raMmvu HaginHOCTI, cepeaiHi 3HaYeHHs, OTpUMaHI 3
BvNpobyBaHb Ha Micui | 3 4OAATKOBUX OXKepen
iHdbopMmauii, matoTe ByTn po3pgineHi Ha koedili-
eHTU posipyoi BiporigHicTi CF, HaBeneHi B Tab-
nudi 3.1 i BiANOBIAAIOTEL PiBHIO IHOPMATUBHOCTI
(ams. 2.2.1(5)P).

(2)P Ins BA3HAYEeHHS BNACTUBOCTEN, AKI NOBUHHI
BMKOPUCTOBYBaTUCS NPU PO3PaxyHKy CUITOBUX
XapakTepucTuk (MILHOCTI) NNacTUYHUX enemeH-
TiB, fiKi NnepeaalTb HaBaHTAXEHHSA Ha KPUXKi KOM-
NOHEHTW/ MexXaHi3Mn, AN BUKOPUCTAHHS B NYHKTI
4.5.1(1)P(b), cepeaHi 3HaueHHs XxapaKTEpPUCTUK
ICHYIO4MX MaTepianis, oTpUMaHi 3 BuNpobyBaHb
Ha Micui i 3 gopaTkoBUX [kepen iHdopmau,
NOoTpibBHO NOMHOXUTWM Ha KoediuieHT aoBipYOi
Biporianocti CF B Tabnuui 3.1 ana sinnosiaHoro
piBHSA iIHPOPMATUBHOCTI.

4 OUIHKA CTAHY

4.1 3arankHi BigomocTi

(1) OuiHka cTaHy € KiNbKICHOK npoueaypoto
nepesipkn TOro, 4n byae gaHa nowkogkeHa abo
He nowKoaXeHa ByaiBNsa 3a40BONLHATU KpUTE-
PisiM NOTPIGHOrO rpaHUYHOro CTaHy, SKUiA BIgNO-
Bifae A4aHOMy CEMCMi4YHOMY BMIMBY, SIK BKa3aHo
B2.1.

(2)P Oanwvi ctaHaapT NpusHavyeHUA ANA OUIHKK
oKkpemux ByniBenb, AN YXBaNEeHHs pilleHb Npo
HEOOBXigHICTb KOHCTPYKUIMHMUX 3MiH | NPOEKTHUX
pobIT 3a HeobxiaHOCTI iX pekoHcTpykyii. Ctan-
AapT He NPuU3HavyeHUA ONSA OUiHKW ypasnuBOCTI
HaceneHHs abo rpyn 6yaisenb i OnNs  OUiHKK
CEMCMIYHOro pPU3WKYy pIi3HOro eway (Hanpuknaa,
ONA BU3HAUEHHA CTPaxoBOro pu3auKy, Ans Bcra-
HOBNEHHA NpPIOpUTETIB B NOM'AKLWIEHHI PU3NKY
TOWo).

(3)P Mpoueaypa ouiHKK NOBMHHA NPOBOAUTUCA 3
BUKOPUCTAHHAM METOAIB 3aranbHOro po3paxyHKy
BignosigHo o ctaHaapty EN 1998-1:2004, 4.3
i3 3MiHaMK1, BHECEHMM [OaHUM CTaHaapToM, 3
METOI0 NPUCTOCYBAHHA [0 KOHKPETHUX Npobnem,
O BUHUKAIOTL NP OLIHLI.
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3.5 Confidence factors

(1)P To determine the properties of existing mate-
rials to be used in the calculation of the capacity,
when capacity is to be compared with demand for
safety verification, the mean values obtained from
in-situ tests and from the additional sources of in-
formation, shall be divided by the confidence fac-
tor, CF, given in Table 3.1 for the appropriate
knowledge level (see 2.2.1(5)P).

(2)P To determine the properties to be used in the
calculation of the force capacity (strength) of duc-
tile components delivering action effects to brittle
components/ mechanisms, for use in 4.5.1(1)P(b),
the mean value properties of existing materials
obtained from in-situ tests and from the additional
sources of information, shall be multiplied by the
confidence factor, CF, given in Table 3.1 for the
appropriate knowledge level.

4 ASSESSMENT

4.1 General

(1) Assessment is a quantitative procedure for
checking whether an existing undamaged or
damaged building will satisfy the required limit
state appropriate to the seismic action under con-
sideration, as specified in2.1.

(2)P This Standard is intended for the assess-
ment of individual buildings, to decide on the need
for structural intervention and to design the retro-
fitting measures that may be necessary. It is not
intended for the vulnerability assessment of popu-
lations or groups of buildings for seismic risk eval-
uation for various purposes (e.g. for determining
insurance risk, for setting risk mitigation priorities,
etc.)

(3)P The assessment procedure shall be carried
out by means of the general analysis methods
specified in EN 1998-1:2004, 4.3, as modified in
this Standard to suit the specific problems en-
countered in the assessment.
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(4) Y Bcix BMNagkax, KoM Lie MOXIWBO, BWKO-
PUCTOBYBaHWUA METOZ, NMOBUHEH BKItOYaTH iHOp-
mauilo nNpo nosefdiHky BydiBenb TOro  camoro
abo aHanoriYHoOro TMNY Nig Yac MUHYNUX 3emne-
TpyciB, 3@ AKMMK cnocTepiranu.

4.2 Cencmiuna aia i kombiHauii cencMivHKMX
HaBaHTaXeHb

(1)P OcHoBHUMK MOAENAMU ANA BUHAYEHHRA
CENCMIYHOrO pyXy € Ti, AKi NpeacTaBneHi B cTaH-
naptTi EN 1998-1:2004, 3.2.213.2.3.

(2)P MocunaHHs, 30kpemMa, podbuTeCa Ha CnekTp
MPYKHbOI  peakuii, BkasaHun B CcTaHgapTi
EN 1998-1:2004, 3.2.2.2, i nepepaxoBaHui no
BiHOWEHHID 00 3Ha4eHb MNPOEKTHOro MPUCKO-
PEHHS TPYHTY, BCTAHOBNEHOrO ANS Nepesipkn
Pi3HUX TPaHW4YHUX CTaHiB. TakoX B CTaHAapTi
EN 1998-1:2004, 3.2.3 MOXnNuMBe 3acTOCyBaHHSA
anbTepHaTUBHUX NPEACTaBNEeHb Yy BUMNAAI WTyY-
HUx abo 3apeecTpoBaHnX akceneporpamMmm.

(3)P lpu niaxoAi 3 BUKOPUCTaAHHAM NOKa3HuKa g
(ave. 2.2.1(4)P) npoeKTHWIA CNekTp AN NiHIAHOTO
aHanisy oTpuMytoTb i3 ctaHgapTy EN 1998-1:2004,
3.2.2.5. 3HaueHHa g = 1,51 2,0 ons KOHCTPYyKUii
i3 3anizobeToHy i cTani sianosiaHO Moxe OyTn
NPUAHATO HE3AMNEXKHO Bif BUAY KOHCTPYKUiT. BuLwi
3HaYeHs § MOXJ/IMBO NPUMIAMATK B TOMY BUNAOKY,
AKIWO Le Byae HaneXHUM YAHOM OBrpyHTOBaHO
3 NOCWMaHHAM Ha nokanbHy u4u rnobanbHy
3aranbHy NNacTU4HICTb, OUiHEHY BIANOBIAHO A0
popartkis ctaHgapty EN 1998-1:2004.

(4)P MpoekTHa cericmidHa dis nosuHHa 06'ea-
HYBaTWUCA 3 iHWMMW BIANOBIAHUMUW NOCTIAHUMM i
3MiHHUMKM  AiSMM  BiONOBIAHO A0 CTaHgapTty
EN 1998-1:2004, 3.2.4.

4.3 MonentioBaHHA KOHCTPYKUii

(1)P Mogenb cnopyav npuiMaeTbcs Ha NiacTasi
iHcbopMaLi, 3ibpaHoi BIANOBIAHO A0 NMYHKTY 3.2.
Monenb mae 6yTu Takow, wWob moxnuneo 6yno
BM3HAYUTW Y BCiX eNeMeHTax KOHCTPYKLUii edpexTn
BnnuBY BiA Ail komBiHauii cencMiYHnX HaBaHTa-
XeHb, NpeACcTaBnNeHol B NyHKTi 4.2,

(2)P Bci nonoxeHHs ctangapty EN 1998-1:2004,
o cTocytoTbest MoaentoBaHHa (EN 1998-1:2004,
4.3.1) i BUnagkoBux pe3yneTaTiB NPOABY Kpy4qeH-
Ha (EN 1998-1:2004, 4.3.2), NOBUHHI 3acTOCO-
ByBaTMCA 6€3 3MiH.
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(4) Whenever possible, the method used should
incorporate information of the observed behav-
iour of the same type of building or similar build-
ings during previous earthquakes.

4.2 Seismic action and seismic load
combination

(1)P The basic models for the definition of the
seismic motion are those presented in EN 1998-1:
2004, 3.2.2 and 3.2.3.

(2)P Reference is made in particular to the elastic
response spectrum specified in EN 1998-1:2004,
3.2.2.2, scaled to the values of the design ground
acceleration established for the verification of the
different Limit States The alternative representa-
tions allowed in EN 1998-1:2004, 3.2.3 interms of
either artificial or recorded accelerograms are
also applicable.

(3)P In the g-factor approach (see 2.2.1(4)P), the
design spectrum for linearanalysis is obtained
from EN 1998-1: 2004, 3.2.2.5. Avalueofg=1,5
and 2,0 for reinforced concrete and steel struc-
tures, respectively, may be adopted regardless of
the structural type. Higher values of g may be
adopted if suitably justified with reference to the
local and global available ductility, evaluated in
accordance with the relevant provisions of
EN 1998-1:2004.

(4)P The design seismic action shall be combined
with the other appropriate permanent and variable
actions in accordance with EN 1998-1:2004,
3.24.

4.3 Structural modelling

(1)P Based on information colfected as indicated
in 3.2, a model of the structure shall be set up.
The model shall be such that the action effects in
alt structural elements can be determined under
the seismic load combination given in 4.2.

(2)P All provisions of EN 1998-1:2004 regarding
modelling (EN 1998-1:2004, 4.3.1) and accidental
torsional effects (EN 1998-1: 2004, 4.3.2) shall be
applied without modifications.



(3) MiyHicTiO i XOPCTKICTIO BTOPUHHUX CEUCMIY-
HUX enemenTiB (guB. 2.2.1(6)P) no BigHowWweHHIO
A0 BiYHMX AN MOXKHA B LINOMY 3HEXTYBaTW Npw
NPOBEeAEHHI PO3pPaxyHKy.

(4) Mpu BUKOPUCTaRHI HENIHIKHOIrO PO3paxyHKy B
3aranbHi KOHCTPYKLUINHIK MoAeni peKoMeHAYETb-
Csl BpaxoByBaTU BTOPWHHI CEUCMIYHI eNeMeHTN.
Bubip enemeHTiB, siki MOBUHHI pO3rNsaaTUCs K
BTOPWHHI CENCMIYHI €NneMeHTU, MOXe 3MiHIoBa-
TUCA B 3anNeXHOCTI Big pesynbTaTtis nonepea-
HbOrO PO3paxyHKy. 3a xoaHux obcraBuH BUGIP
BKa3aHUX eneMeHTiB He NOBWUHEH 3MIHUTWU Kna-
cupikaLifo KOHCTPYKUIT 3 HeperynapHoi Ha pery-
NAPHY BIANOBIAHO OO BM3HA4YeHb, 1aHWMX B CTaH-
AapTi EN 1998-1:2004, 4.2.3.

(5)P CepepgHi 3Ha4eHHA BNacTuBoCcTEN Marepia-
ny MOBWHHI BUKOPUCTOBYBATMCA B MOAENI KOHCT-
pyKuin

4.4 MeToan po3paxyHKy

4.4.1 3acanbHi eidomocmi

(1) Edpexktn ceircmiunoi gii, aki MawTb ByTu

ob'egHani 3 ecbekTamu iHWNX NOCTIRHUX | 3MIHHUX

HaBaHTaXeHb BIigNOBIAHO A0 kombiHauii cen-

CMiYHUX HaBaHTaXeHb, BuU3HadeHux B 4.2(4)P,

MOXYTb OLHIOBATUCA 3 BUKOPUCTAHHAM OL4HOTO 3

HacTYMHUX METOAIB PO3PaXxXyHKy:

— pO3paxyHOK Ha ropu3oHTaNlbHe HaBaHTaXeH-
HA (NiHIAHKRA);

— pO3paxyHOK MOAanbHOFO CNEKTpy peakuil
(niHiAHMR),

— HEniHiNHKWIA CTaTU4HUIA (CNPOLEHNIA) po3paxy-
HOK;

— HEeniHiNHWIN NHaMIYHWA PO3paxyHOK Y PYHKLIT
yacy;

— Niaxia 3 BAKOPUCTaAKHAM MOKa3HuKa q.

(2)P 3a BuHsATKOM nNigxody 3 BUKOPUCTAHHAM
nokasHuka ¢, ormcaHoro B AyHkTax 2.2.1(4)P i
4.2(3)P, ceiicmivyHa Ais NOBWHHA BignosiaaTu
MpY>XHOMY (TOBTO He 3MEHLEeHOMY Ha NOKa3HWK
Q) cnekTpy peakuii, BA3Ha4YeHOMY B CTaHAapTi
EN 1998-1:2004, 3.2.2.2, abo noro eksisaneHT-
HUM yaiBNeHHAM BignosiaHo o EN 1998-1:2004,
3.2.3.

(3)P B nigxoai 3 BMKOPUCTaAHHAM nOKasHuKa g,
BKasaHoro B nyHkTi 2.2.1(4) P, ceucmivna pis
BMU3Ha4aeTbcs 3a 4.2(3) P.

(4) SactocoByeTbes NyHKT 4.3.3.1(5) craHaapty
EN 1998-1:2004.
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(3) The strength and the stiffness of secondary
seismic elements, (see 2.2.1(6)P) against lateral
actions may in general be neglected in the analy-
sis.

(4) Taking into account secondary seismic ele-
ments in the overall structural model, however, is
advisable if nonlinear analysis is applied. The
choice of the elements to be considered as sec-
ondary seismic may be varied after the results of a
preliminary analysis. In no case the selection of
these elements should be such as to change the
classification of the structure from non regular to
regular, in accordance with the definitions in EN
1998-1: 2004, 4.2.3.

(5)P Mean values of material properties shall be
used in the structural model.

4.4 Methods of analysis
4.4.1 General

(1) The seismic action effects, to be combined
with the effects of the other permanent and vari-
able loads in accordance with the seismic load
combination in 4.2(4)P, may be evaluated using
one of the following methods:

— lateral force analysis (linear),

— modal response spectrum analysis (linear),
— non-linear static (pushover) analysis,

— non-linear time history dynamic analysis,

— g-factor approach.

(2)P Except in the g-factor approach of 2.2.1(4)P
and 4.2(3)P, the seismic action to be used shall
be the one corresponding to the elastic (i.e.,
un-reduced by the behaviour factor q) response
spectrum in EN 1998-1: 2004, 3.2.2.2, or its
equivalent alternative representations in EN
1998-1: 2004, 3.2.3.

(3)P In the g-factor approach of 2.2.1(4)P the
seismic action is defined in 4.2(3)P.

(4) Clause 4.3.3.1(5) of EN 1998-1:2004 applies.
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(5) BuwenepenivyeHi MeToan po3paxyHKy 3acTo-
COBHi MpW BWKOHAHHI YMOB, BW3HA4YeHUX B
442 —4.4.5, 32 BUHATKOM KOHCTPYKLIA 3 uerns-
HOi Knagku, Ons sIKUX HeobXigHO BUKOPUCTOBY-
BaTW NPOUEAypW, WO BPaxoBylOTb 0COONMBOCTI
TWUNONOTii AAHOT KOHCTPYKLIL.

MpumiTka. JogaTkosy iHopmaLiio npo gaHi npoue-
Aypv MOXHa 3HanTu y BignosigHomy lHchopmadinHomy
Aopatky no matepianax.

4.4.2 Po3paxyHOK Ha 20pu3oHmManbHe HagaH-
maxeHHs

(1)P YMOBU BMKOPUCTaHHS OaHOrO Metody Bu-
3HaveHi B crannapTi EN 1998-1:2004,4.3.3.2.1 3
HaCTYNHUMW JONOBHEHHAMW.

AKWOo no3HaunT Yepes p; = D;/C;; BiAHOLWEHHS
MiX NOTPIBHOI0 BENNYMNHOIO HECY4OI 30aTHOCTI D,
OTPMMaHOK 3 aHanidy nia aicto kombiHauii cen-
CMiYHWX HaBaHTaXeHb, i BiANOBIAHOW MILIHICHOK
xapaktepuctukolo C; ana /-ro nopatineoro
HEeCy4yoro enemeHTa KOHCTPYKUil (3ruHansHun
MOMEHT B MOMEHTHMX pamax abo cTiHax, wo
NPauoTb Ha 3PYLUEHHA, OCbOBa CUMa B 3aTAXLI
PaMHO-B’'A3€BOr0 Kapkaca TOWO), i NOo3Ha4uTu
4epe3 pmax | Pmin — MaKcumaneHe i MiHiMansHe
3HayeHusn p; BIANOBIAHO AMA BCIX NNaCTUYHAX
HeCy4YMX eNneMeHTIB KOHCTPYKLII 3p; > 1, To BigHO-
WEHHS! P max /P min HE NEPEBULLUTL MaKCUMarnbHO
AOMyCTUMOTO 3HAYEHHA B fiana3oHi Big 2 oo 3.
HaBkono cTukis M Bankamu i konoHamu Big-
HOLWEHHA p;, NOBUHHO OLIHIOBATUCA TiMbKW Y TUX
nepepisax, 4e O4iKyeTbCHA YTBOPEHHS NNIacTUYHNX
LWapHIipiB Ha niacTasi NOPIBHAHHA CyMW MiLHOCTI
Banku Ha 3rMH 3 MILUHICTIO Ha 3MMH KONOH. MNyHKT
4.3(5)P 3acToCOBYETHCA 4N PO3PaxyHKy
MiuHicHUX xapaktepuctuk C,. [Ins BuaHaveHHs
Hecy4oi 3gaTHOCTi Ha 3rvH C; BepTUKanbHWUX
enemMeHTIiB 3Ha4eHHA OCbOBOI Cunnu Moxe ByTtu
NPUAHATE PIBHUM TOMY, ke OByMOBIEHE TiNbKu
BEPTUKANBHUMU HAaBaHTaXEHHAMM.

Mpumitka 1. 3Ha4eHHs), WO NPUNNCYETBCA AaHIN MeXi
Pmax/Pmin AN9 BUKOPUCTAHHA B KpaiHi (y AianasoHi,
BKa3aHOMY BULLE) MOXKHa 3HaUTU B 1i HauionansHoMy
[oAatky. PEKOMEHOOBAHMM 3HAYEHHSM € 2,5.

Mpumitka 2. Ak gogaTkoBa yMOBa, MiLHICHA xapak-
Tepuctuka C; Kkpuxknx" enemeHTiB abo Mexaniawvis
mae 6yTu BuLe, HXX BignosigHa HeobxigHa BenuynHa
D, , pospaxoBaHa signosiagHo go 4.5.1(1)P, (2) i (3).
MpoTe, 3abe3neyeHHs KOro ik KPUTEPINt 3AaCTOCOBHOCTI
NiHIMHOrO PO3paxyHKy € 3aMBUM, OCKINbKKU BiANOBIAHO
Ao nyHkTiB 2.2.2(2)P, 2.2.3(2)P i 2.2.4(2)P gana ymoBa
Oyfe BpeluTi BUKOHaHA Y BCiX efleMeHTax KHOCTPYKLIT,
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(5) The above-listed methods of analysis are
applicable subject to the conditions specified in
4.4.2 to 4.4.5, with the exception of masonry
structures for which procedures accounting for
the peculiarities of this construction typology need
to be used.

NOTE Complementary information on these proce-

dures may be found in the relevant material-related
Informative Amiex.

4.4.2 Lateral force analysis

(1P The conditions for this method to be applica-
ble are given in EN 1998-1:2004, 4.3.3.2.1, with
the addition of the following:

Denoting by p; = D,/C;; the ratio between the de-
mand D, obtained from the analysis under the
seismic load combination, and the corresponding
capacity C; for the i-th 'ductile' primary element of
the structure (bending moment in moment frames
or shear walls, axial force in a bracing of a brced
frame, etc.) and by p 5« @nd p i, the maximum
and minimum values of p;, respectively, over all
‘ductile' primary elements of the structure with
p;>1, the ratio pax/Pmin does not exceed a
maximum acceptable value in the range of 2 to 3.
Around beam-column joints the ratio p;. needs to
be evaluated only at the sections where plastic
hinges are expected to form on the basis of the
comparison of the sum of beam flexural capaci-
ties to that of columns. 4.3(5)P applies for the cal-
culation of the capacities C;. For the determina-
tion of the bending moment capacities C; of verti-
cal elements, the value of the axial force may be
taken equal to that due to the vertical loads only.

NOTE 1 The value ascribed to this limit of pyax /Omin fOF
use in a country (within the range indicated above) may
be found in its National Annex. The recommended
value is 2,5.

NOTE 2 As an additional condition, the capacity C; of
the "brittle" elements or mechanismsshould be larger
than the corresponding demand D, evaluated in
accordance with 4.5.1(1)P, (2) and (3). Nonetheless,
enforcing it as a criterion for the applicability of linear
analysis is redundant, because, in accordance with
2.22(2)P, 2.2.3(2)P and 2.2.4(2)P, this condition will
ultimately be fulfilled in all elements of the assessed or



ANS SIKMX BMKOHAaHa oOLjiHka cTaHy abo Anst pekoHCT-
pyVioBaHOI CNOpyAu He3anexHo Big MeTody pospa-

XYHKY.
(2)P dannin MeToA NOBUHEH 3acTOCOBYBATUCS, AK
onuncaHo B craHgapTi EN 1998-1:2004, 4.3.3.2.2,
4.3.3.2.3i4.3.3.2.4, 33 BUHATKOM TOrO, LLIO OpAan-
HaTa cnekTpy peakuii y Bupasi (4.5) mae b6ytn
OpAMHaTOI NpyXHOro cnektpy S.(T;), a He
NPOEKTHOro cnekTpy Sy(T,).

4.4.3 BazamomodansHull po3paxyHOK crekmpy
peaxuyii

(1)P YMoBK 3aCTOCOBHOCTI 4Nsi 4aHOro MeToay
HaBseneHi B craHgapTi EN 1998-1:2004, 4.3.3.3.1
3 JONOBHEHHAM YMOB, BCTaHOBMNEHUX B 4.4.2.

(2)P MeToa NOBUHEH 3aCTOCOBYBaTUCA, AK ONK-
caHo B ctaHaapti EN 1998-1:2004, 4.3.3.3.2/3, 3
BWKOPUCTaHHAM CNEKTPY NpyxHOoI peakuii Sg(7).

4.4.4 Heninitinuii cmamuvHuUl po3paxyHoOK
4.4.4.1 3azaneHi sidomocmi

(1)P HeniHinHMM cTaTU4HUM pPO3paxyHKOM (Ha
Nporpecyloye pynHyBaHHs) € HENiHIMHUA cTaTny-
HUA PO3paxyHOK NpW NOCTIMHWUX BepTUKaNbHUX
HaBaHTaXEHHSX | MOHOTOHHO 3POCTaKYUX FOpU-
30HTanbHNUX HaBaHTaXEeHHAX.

(2)P byaisni, He BIANOBIOHI KpUTEPIAM CTaHAapTy
EN 1998-1:2004, 4.3.3.4.2.1(2), (3) 3a piBHOMIp-
HICTIO (perynsapHIcTIO) B NNaHi, NOBUHHI po3paxo-
BYBaTWCS 3 BAKOPUCTAHHAM NPOCTOPOBOI Moaeni.
(3)P Onsa byaisens, Wo BigNoOBiAa0TE KPUTEPRISIM
PiBHOMIPHOCTI  BIANOBIAHO A0  CcTaHAapTy
EN 1998-1:2004 4.2.3.2 po3paxyHOK MOXITMBO
BUKOHYBaTU 3 BWUKOPUCTAHHAM ABOX MNMNOCKUX
Moaenen, No OaHiA 4ANs KOXHOMO 3 OCHOBHWMX
ropnsoHTansHUX Hanpsmie Gyaisni.

4.4.4.2 BiyHi HasaHMaXXxeHHs

(1) Cnig 2acTocoByBatu, SiK MiHIMYM, OBi CXemu
BEPTUKANBLHOrO po3noginy ropusoHTanbHUX Ha-
BaHTaXeHb:

— "opHopigHa" cxema Ha nigcTtasi  BivHMX
3ycurb, NPOMOPLINHUX Maci, He3anexHo Bia
BUCOTHOT BIgMITKA (pPiBHOMIpHE NPUCKOPEHHS
peakuii);

— "moganbHa" cxema 3 NPONOPLiNHAM Po3no-
[INeHHSIM rOpU30HTanNbHUX HaBaHTaXeHb, BU-
3Ha4eHUX NpU NPYXXHOMY PO3PaXYHKY.

(2) BiunHi HaBaHTaXeHHA NPUKNaaalTLCA B MiCLi

postailysaHHs Mac B moaeni. Cnig npuiamatu B
pO3paxyHOK BUNaaKOBUA €KCLLEHTPUCUTET.
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retrofitted structure, irrespective of the mehod of
analysis.

(2)P The method shall be applied as described in
EN 1998-1:2004, 4.3.3.2.2,4.3.3.2.3and 4.3.3.24,
except that the ordinate of the response spectrum
in expression (4.5) shall be that of the elastic
spectrum S (T,) instead of the design spectrum
Syq(TH)-

4.4.3 Multi-modal response spectrum analysis

(1)P The conditions of applicability for this method
are given in EN 1998-1:2004, 4.3.3.3.1, with the
addition of the conditions specified in 4.4.2.

(2)P The method shall be applied as described in
EN 1998-1:2004, 4.3.3.3.2/3, using the elastic re-
sponse spectrum S (7).

4.4.4 Nonlinear static analysis
4.4.4.1 General

(1)P Nonlinear static (pushover) analysis is a
non-linear static analysis under constant gravity
loads and monotonically increasing horizontal
loads.

(2)P Buildings not conforming with the criteria of
EN 1998-1:2004, 4.3.3.4.2.1(2), (3) for regularity
in plan shall be analysed using a spatial model.

(3)P For buildings conforming with the regularity
criteria of EN 1998-1:2004, 4.2.3.2 the analysis
may be performed using two planar models, one
for each main horizontal direction of the building.

4.4.4.2 | ateral loads

(1) At least two vertical distributions of lateral
loads should be applied:

— a "uniform" pattern, based on lateral forces
that are proportional to mass regardless of
elevation (uniform response acceleration);

— a"modal" pattern, proportional to lateral forces
consistent with the lateral force distribution
determined in elastic analysis.

(2) Lateral loads should be applied at the location
of the masses in the model. Accidental eccentric-
ity should be taken into account.
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4.4.4.3 Kpusa Hecy4oi 30amHocmi

(1) CRiBBIAHOLLEHHS! M FOPU30HTAMBHOIO CUMOIO
Ha piBHI MAOWBKM | KOHTPONBHUM MEPEMILLEHHAM
("kpuBa Hecy4oi 3paTHoOCTI") cnig BW3Ha4aTK
BignoeigHo a0 craHaapty EN  1998-1:2004,
4.3.3.4.2.3(1) (2).

4.4.4.4 BuznayysaHe nepemiuieHHs

(1)P BusHadyBaHe nepemillieHHs 3HaXOAMTHCA
BignosiaHo p[o craHgapty EN  1998-1:2004,
4.3.3.4.2.6(1).

MNpumirka. BusHayyBaHe nepemieHHs Moxe 6ytu
3HangeHe BignoeigHo Ao ctaHgapTty EN 1998-1:2004,
iHpbopmaTHBHUA AopaTok B.

4.4.4.5 [lpouedypa Onsa ouiHku echekmis Kpy-
YeHHs1 i suuux Moo

(1)P Ons ouiHkn pe3ynsTaTtiB NposABYy KPYHYEHHS
3aCTOCOBYETbLCSH NpoLeaypa, onvcaHa B cTaHaapTi
EN 1998-1:2004, 4.3.3.4.2.7 3 nyHkTy (1) no (3).

(2) Y byamiBnsx, ski He BIQNOBIZAKTL KpUTEpPIAM,
BcTaHoBneHnm B cTangapti EN 1998-1:2004,
4.3.3.2.1(2)a, B po3paxyHKy HeobXigHO BpaxoBy-
BaTK BKNad B peakuii Big BULLKX HOPM KONuU-
BaHb, LLO NEPEBULLYIOTL Nepesaxatory opmy
KONMBAHb B KOXXHOMY 3 OCHOBHUX Hanpamis.
Mpumitka. Bumora, BctaHosneHa B NYHKTI (2), Moxe
6yt 3agosoneHa abo BUKOHAHHSIM HEMiHINHOro pos-
pPaxyHKy 3 BUKOPUCTaHHAM 3anuciB KONWBaHb B 4aci
BignoBsigHo go 4.4.5, abo BMKOpPUCTaHHAM cneuianb-
HUX BepCi npoueaypy HeniHilHOro CTaTMYHOro pos-
paxyHKy, SiKi MOXYTb BPaxoByBaTW CyMapHy peakuito
Big BMLLMX (DOPM KONMBAHB (Taki AK NNacTuyHi gedop-
Maujii M noepxamu), siki matoTb BGyTu nNoTiM nepe-
BeJeHi ANns OuiHKW BMMOr A0 MicueBuMX gedopmalin
(TaknMx, SK MOBOPOTW LUAPHIPHOTO KPIMNneHHs erne-
MeHTiB). HauioHanbHWiA 10AaTOK MOXE MICTUTK NocK-
NaHHA Ha 40AAaTKOBY Hecynepe4nusey iHbopMauio Npo
Taki npoueaypw.

4.4.5 Heninilrull po3paxyHok 3 aukopucmas-
HSIM 3anucie KonueaHse y 4aci

(1)P 3acrocoByeTscs npouedypa, onucaHa B
crangapti EN 1998-1:2004, 4.3.3.4.3 3 (1) no (3)
NYHKT.

4.4.6 Mioxi0 3 sUKOPUCMAaHHAM IMTOKa3HUKa q

(1)P B nigxogi 3 BUKOPUCTaAHHAM NOKa3HWKA g,
NOBWHEH 3aCTOCOBYBATUCH METOZ, ONUCaHunl B
crangapti EN 1998-1:2004, 4.3.3.2 abo 4.3.3.3,
HACKINbKW BiH € OPEYHUM.
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4.4.4.3 Capacity curve

(1) The relation between base-shear force and
the control displacement (the "capacity curve")
should be determined in accordance with
EN 1998-1:2004, 4.3.3.4.2.3(1), (2).

4.4.4.4 Target displacement

(1)P Target displacement is defined as in EN
1998-1:2004, 4.3.3.4.2.6(1).

NOTE Target displacement may be determined in
accordance with EN 1998-1: 2004. Informative
Amiex B.

4.4.4.5 Procedure for estimation of torsional and
higher mode effects

(1)P The procedure given in EN 1998-1:2004,
4.3.3.4.2.7(1) to (3) applies for the estimation of
torsional effects.

(2) In buildings that do not meet the criteria in EN
1998-1:2004, 4.3.3.2.1(2)a, the contributions to
the response from modes of vibration higher than
the fundamental one in each principal direction
should be taken into account.

NOTE The requirement in (2) may be satisfied either by
performing a non-linear time-history analysis in
accordance with 4.4.5, or through special versions of
the non-linear static analysis procedure that can cap-
ture the effects of higher modes on global measures of
the response (such as interstorey drifts) to be trans-
lated then to estimates of local deformation demands
(such as member hinge rotations). The National Annex
may contain reference to complementary, non-con-
tradictory information for such procedures.

4.4.5 Non-linear time-history analysis

(1)P The procedure given in EN 1998-1:2004,
4.3.3.4.3(1) to (3) applies.

4.4.6 g-factor approach

(1)P In the g-factor approach, the method shall be
applied as described in EN 1998-1:2004, 4.3.3.2
or 4.3.3.3, as appropriate.



4.4.7 KombiHayin cknadoeux celcmivyHoi Oif

(1)P [1sa ropu3oHTanbHUX KOMNOHEHTN CeUCMiY-
HOT Aif NoBWHHI BXOAWTH B KOMGiHauii BignosigHo
po craHaapTy EN 1998-1:2004, 4.3.3.5.1.

(2)P BeptukanbHa cknagoBa CEUCMIMHOI Al
MOBMHHA BPaxoBYBaTWUCH y BUNagKax, BKasaHux B
crangapti EN 1998-1:2004, 4.3.3.5.2 i, akuo ue
norpibHo, ob'egHyBaTuCcA 3 ropu3OHTanNbHUMK
CKINafoBUMU, SK BKa3aHO B TOMY K MYHKTI.

4.4.8 fJodamkoei 3axo0u Ons KOHCMPYKUil i3
3aMo8HEeHHAM Ue2/1sIHOI0 KI1adKoio

(1) 3acTocoByKOTECS MOMNOXEHHA CTaHaapTy
EN 1998-1:2004, 4.3.6, skwo ue HeobxiaHO.

4.49 Koeghiuienmu xom6inauili Ons 3HaKo-
3MIHHUX ennueie

(1) 3acTocoByKOTLCS MOMOXEHHA CTaHAapTy
EN 1998-1.2004, 4.2 4.

4.410 Knacu i koedpiyienmu eidnosidans-
Hocmi

(1) 3acTocoBylOTbCA MOMOXEHHA CTaHAapTy
EN 1998-1:2004, 4.2.5.

4.5 MNepeBipka 6e3nekn

4.5.1 Jlinitini Memodu pospaxyHky (Ha eopu-
30HMarsnbHe HagaHMa)eHHs1 abo po3paxyHOK
MOOanbLHOMY criekmpy peaxuii)

(1)P lMepesBipka KpWUXKNUX KOMMNOHEHTIB/MEXaHi3-
MiB MOBWHHa NPOBOAWTUCH 3a BUMOramu, pos-
paxoBaHUMK 3 BUKOPUCTAHHAM YMOB pPiBHOBArM,
Ha OCHOBI pesynbTartiB Bifl BMAMBY Ha KPUXKWUNA
KOMMOHEHT/MEeXaHi3aM noaaTNMBUMA KOMMOHEH-
Tamn. Y JaHoMy po3paxyHKy KoxeH pe3ynbeTtar ait
B NOAATNMBOMY KOMMOHEHTI, WO A0AAETLCA A0
pO3rMAAyBaHOrO KPUXKOrO KOMMOHEHTa/MEXaHWU3My,
mMae OyTU NPUAHATUI TaknM, LLO AOPIBHIOE:

a) 3HaYeHHIo D, OTpUMaHOMY 3 po3paxyHKy, SKLO
Hecyua 3aaTtHicTs C nNofgaTnuBOrO KOMMOHEHTA,
po3paxoBaHa 3 BUKOPUCTAHHAM cepegHiX 3Ha-
YeHb BNAacTMBOCTEW MaTepianiB, 3aZ0BONLHAE
ymoBi p =D/C <1;

b) Hecyya 3paTHiCTL NOAATNMBOrO KOMMOHEHTA,
po3paxoBaHa 3 BUKOPUCTAHHAM CepefHixX 3Ha-
YeHb XapaKTEepUCTUK MartepianiB, NOMHOXEHMX
Ha KoedilicHT AOBIpYOi BipOrigHOCTI, K BU3Ha-
~ 4YeHo B 3.5 3 ypaxyBaHHAM OOCSArHYTOFO PiBHS
iHdbopmaTuBHOCTI, sKWo p=D/C>1,0e Di C
BU3HA4EHI, SIK y NMYHKTi &) BULLE.
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4.4.7 Combination of the components of the
seismic action

(1)P The two horizontal components of the seis-
mic action shall be combined in accordance with
EN 1998-1:2004, 4.3.3.5.1.

(2)P The vertical component of the seismic action
shall be taken into account in the cases specified
in EN 1998-1:2004, 4.3.3.5.2 and, when appropri-
ate, combined with the horizontal components as
indicated in the same clause.

4.4.8 Additional measures for masonry infilled
structures

(1) The provisions of EN 1998-1:2004, 4.3.6 ap-
ply, wherever relevant.

4.4.9 Combination coefficients for variable ac-
tions

(1) The provisions of EN 1998-1:2004, 4.2.4 ap-
ply.

4.4.10 !mportance classes and importance
factors

(1) The provisions of EN 1998-1:2004, 4.2.5 ap-
ply.

4.5 Safety verifications

4.5.1 Linear methods of analysis (lateral force
or modal response spectrum analysis)

(1)P "Brittle" components/mechanisms shall be
verified with demands calculated by means of
equilibrium conditions, on the basis of the action
effects delivered to the brittle component/mecha-
nism by the ductile components. In this calcula-
tion, each action effect in a ductile component
delivered to the brittle component/mechanism un-
der consideration shall be taken equal to:

(a) the value D obtained from the analysis, if the
capacity C of the ductile component, evaluated
using mean values of material properties, satis-
fiesp=D/C <1,

(b) the capacity of the ductile component, evalu-
ated using mean values of material properties
multiplied by the confidence factors, as defined
in 3.5, accounting for the level of knowledge
attained, if p = D/C >1, with D and C as defined
in (a) above.
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(2) Y nymukTi (1)b, BUKNageHomy Buwe, Hecydy
3naTtHicTb nepepisie 6eToHHOT Ganku 6ina cTukie
Hanka-KornoHa cnig po3paxosyBati 3a (hOPMYJIoH
(5.8), I‘Hase,quOIo B cTaHaapTi EN 1998-1:2004, i
HyCydy 34aTHICTb nepepisiB KonoHu BinA Takux
cTuKkiB — 3a copmynoto (5.9) 3 BUKOPUCTAHHAM
y NpaBiii 4acCTWHi BKa3aHWX BWPasiB 3Ha4YEeHHA
Yrg =11 cepeaHix 3HaueHb BMacTMBOCTEN Ma-
Tepianis, NMOMHOXEHUX Ha KoediuieHT A0Bip4oil
BiporiaHOCTI, sik BU3Ha4eHo B8 3.5.

(3) lns po3paxyHKy CUMOBUX BUMOT [0 KPUXKOro
MEXaHi3MY 3pYLIEHHS CTiH, BKIKOYaouu NyHKT (1)b
BUWE, MOXHa 3actocoByBaTu copmyny (5.26)
HECY4YOi 34aTHOCTI 338 3rMHanbHUM MOMEHTOM
Mgy 6ins ocHoBw i3 cTaHgapTy EN 1998-1:2004
npu YRg =1, PO3PaxoBaHOi 3 BUKOPWUCTaHHAM
cepefHix 3HayeHb BNACTUBOCTEW Marepianis,
NOMHOXEHUX Ha koediuieHT [oBip4Yol BIpOria-
HOCTIi, ik BU3Ha4eHO B NyHkKTi 3.5.

(4) Y nyHktax (1)P no (3) suwe Hecy4y 30aTHICTb
BEPTMKaIIbHUX ENEMEHTIB Ha 3rMHanbHUA MOMEHT
C, MOXSIMBO BW3Ha4YaTW 3a BENIMHYMHOIO OCbOBOI
CUNK, BUKIMUKAHOI TiNbKW BEPTUKANbHUMU HaBaH-
TaKEHHAMU.

(5)P BenuuuHa Hecy4oi 3a4aTHOCTI SK nogarnn-
BUX, TAK i KPUXKNX KOMMOHEHTIB | MexaHiamis npu
nepesipkax HagiiHOCTI noeBWMHHA BiANOBIAaTU
2.2.1(5)P.

Mpumitka. IHpopMauiio ONa po3paxyHKy Hecyuol
30ATHOCTi KOMIOHEHTIB | MexaHi3MiB MOXHa 3HANTU B
IHdbopmaTuBHUX aoaaTkax A, Bi C, Wwo BigHOCATLCS A0
BigNoBIAHNX Marepianis.

4.5.2 HeniniiHi Mmemodu po3paxyHKy (cma-
mu4Hri abo QuHamivHi)

(1)P Bumorn ao nooatnvemnx i 4O KPUXKUX ene-
MEHTIB MOBWHHI OYyTN OTpuMMaHi 3 po3paxyHKy,
BUKOHAHOIO BianosiaHO g0 4.4.4 abo 4.4.5 3
BMKOPUCTAHHAM CepefHiX 3Ha4eHb xapakTepuc-
TUK MaTepianis.

(2)P 3actocosyetbest 4.5.1(5)P.

Mpusitka. lHhopMaLilo AnA po3paxyHKy Hecyyoi
30aTHOCTI €feMEeHTIB | MeXaHi3aMiB MOXHa HaWuTh B
IHdopmaTBHUX gogaTtkax A, Bi C, Wwo BigHOCATLCS A0
BignosigHUX MaTepianis.

4.5.3 [1idxid 3 euKopucmaHHsIM roKasHuKa q

(1)P 3HaueHHs sk HeOBXigHOI, Tak i HAsBHOI HECY-
Yoi 30aTHOCTI NOAATNUBUX i KPUXKNX €NeMEHTIB
MaloTb Bignosiaatn 2.2.1(4)P, 2.2.3(3)P.
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(2) In (1)b above the capacities of the beam sec-
tions around concrete beam-column joints
should be computed from expression (5.8) in
EN 1998-1:2004 and those of the column sections
around such joints from expression (5.9}, using in
the right-hand-side of these expressions the
value yrq = 1and mean values of material proper-
ties multiplied by the confidence factors, as de-
fined in 3.5.

(3) For the calculation of force demands on the
"brittle" shear mechanism of walls through (1)b
above, expression (5.26) in EN 1998-1:2004 may
be applied with yrq =1 and using as Mgy the
bending moment capacity at the base, evaluated
using mean values of material properties multi-
plied by the confidence factors, as defined in 3.5.

(4) In (1)P to (3) above the bending moment ca-
pacities C, of vertical elements may be based on
the value of the axial force due to the vertical
loads only.

(5)P The value of the capacity of both ductile and
brittle components and mechanisms to be com-
pared to demand in safety verifications, shall be in
accordance with 2.2.1(5)P.

NOTE Information for the evaluation of the capacity of
components and mechanisms may be found in the
relevant material related Informative Annexes A, B
and C.

4.5.2 Nonlinear methods of analysis (static or
dynamic)

(1)P The demands on both "ductile” and "brittle"
components shall be those obtained from the
analysis performed in accordance with 4.4.4 or
4.4.5, using mean value properties of the materi-
als.

(2)P 4.5.1(5)P applies.

NOTE Information for the evaluation of the capacity of
components and mechanisms may be found in the

relevant material related Informative Annexes A. B and
C.

4.5.3 g-factor approach

(1)P The values of both demand and capacity of
ductile and brittle members shall be in accor-
dance with 2.2.1(4)P, 2.2.3(3)P.
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4.6 Summary of criteria for analysis and
safety verifications

4.6 36ip kpuTepiiB oNA Po3paxyHKYy i
nepeBipku 6e3neku

(1)P Table 4.3 summarises:

— The values of the material properties to be
adopted in evaluating both the demand and
capacities of the elements for all types of
analysis.

The criteria that shall be followed for the safety
verification of both ductile and brittle elements

(1)P B 1abnuui 4.1 ysaranbHeHi:

— 3HAYEHHA XapaKTepucTuk MaTepiany, sKi

/ MalTb OYyTW NPUAHATI NpU pO3paxyHKy $sK

ﬂ HeoOXiaHOI, Tak i HaABHOT HeCy4Ool 34aTHOCTI
efieMeHTiB Npu BCIX TMNax PoO3paxyHKy.

—~ Ui KpUTEpii NOBUHHI BUKOHYBaATUCA ANSA nepe- -

BipKM HaQINHOCTI AK NoaaTNMBUX, TaK i KDUXKUX
enemeHTIB AMa BCiX TUMIB PO3PaxyHKy.

for all types of analysis

Tabnuus 4.1 — 3HaueHHs BNACTUBOCTEN MaTepianis i Kputepii Ans pospaxyHKy i NnepesipkA HaaikHOCTI

Table 4.1 — Values of material properties and criteria for analysis and safety
NiHinna mogens (LM) Henininna mogens Minxip 3 BUKOPUCTAHHAM
Linear Model (LM) Nonlinear Model nokasika g
g-factor approach
Bumorm Hecyua 3naTHicTb Bumoru Hecyqa Bumoru Hecyga
: 30aTHICTb 30aTHICTb
Demand Capacity Demand . Demand .
Capacity Capacity
MPURHATHICTL NiHIWHOT Moaeni (ans
nepesipku 3HaueHb p; = D;/C;)
Acceptability of Linear Model (for
E| [checking of p; = D;/C; values):
3 3a po3paxyHKoMm. |Y Bupasi MiyHOC- Y Bupasi miu-
g BukopuctoByloTb- |Ti. Bukopucroy- Y Bupasi miu- HOCTi BUKO-
'g cA cepefHi 3Ha- | €TbCs cepeaHe HOCTi BUKO- pUCTOBYETL-
5 YeHHS BNacTu- 3HA4YEeHHA Bna- pUCTOBYETLCH cs cepegHe
“E’ BOCTEN B MOAENi |CTUBOCTEW 3a pospa- cepegHe 3Ha- 3HaYeHHA
S From analysis. In terms of XYHKOM. YeHHA Bna- BNacTnsoc-
‘qc:‘J _|Use mean strength. Use Buvikopuc- cTuBoCTEN, Ten, noai-
E| Qlvalues of proper- |[mean values of |ToBYyeTLCA NogiNneHnx Ha NeHUX Ha
% § ties in model properties cepegHe KoeiuieHT koediuieHT
“S % MepeBipka (SKwWOo Gyna NpuiHATa 3HAYeHHA n.osipqg'i' Bipo- | 3a po3pa- ,upaipqo'i -
S| 'S | nimiiia Mogens) BnacTu- MAHOCTI i Ha | XyHKOM BiporiaHocTi i
£| E|Verifications (if LM accepted): BOCTEN B Koef*z'u'eHT From . Ha Koed?[”"
2 E Y snpasi neop- mogeni HaAiAHoCTi 3a analysis |eHT Hapii-
ol g ALl BUKODHCTO- F_rom analy- |marepianomM HOCTi 38
?’; C "B" ;bc;i cepe o |STS: Use In terms of MaTepianom
0 S:a‘-leHHﬂ BF;;_‘ mean values |strength. Use In terms of
s cTMBOCTEM, Nogi- _of properties | mean valges strength. Use
© ' ™ |in model of properties mean values
’Q£> 13 pospaxyHKy SZ:V;XA’;;K%%?)" divided by CF of properties
= | From analysis BipOFiﬂHOCF')I'i and by partial divided by
o In terms of defor- factor CF gnd by
= , partial factor
= mation. Use
mean values of
properties divided
by CF
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KiHeub Tabnuui 4.1

NininHa mopens (LM) Henininxa mopens Minxin 3 BUKOpUCTaHHsIM
Linear Model (LM) Nonlinear Model rokashnka q
g-factor approach
Bumorn Hecyua 3paTHicTb Bumorn Hecyga Bumorn Hecy_qa
Demand Capacity Demand 3'D'aTHK?Tb Demand sﬂaTngTb
Capacity Capacity
_ Mepesipka (sKwo byna npuiHaTa
?E) nivinna mozens) .
= Verifications (if LM accepted): o Y B1pasi miu-
2 Ko p; < 1- Y Bupasi miu- HOCTi BUKO-
§ '3 po3paXyHKY HOCTi BUKO- PUCTOBYETH-
5 o <1 from PUCTOBYETLCS | s cepenHe
£ anél sis v o _| 3a po3pa- cepeaHe 3Ha- |Y Biano- |3HayeHHs
S y BMPasi MILHOCT! | vy kom. UEHHs BMa- | BIiOHOCTI 3 | BNacTMBOC-
S | |[fkwop;>1:is BUKOPUCTOBYETL- | Bikopuc- CTUBOCTEW,  |BWKOpUC- |Teil, nopi-
E | 2 |PiBHAIHHA piBHO- |G CBPEAHE 3HA- |1opyericn  nogineHnx Ha |TOBYEMMM | NeHMX Ha
© | g |BaM 3 MiuHicTIo | HEHHA BACTW- | cananpe koediuieHT  |po3ninoM | koedilieHT
S |5 |nopatnueoro ene- | BOCTEW, NOOINE- | 5 5uepns nosipyoi Bipo- |EN 1998-1: | aosipuoi
8 | £ |menTa. Bukopuc- | HUX HA [OBIPYY | gracrp- rigHocTi i Ha | 2004 BipOrigHOCTi i
> x
= | 5 [ToBYyETLCA Ce- BIPOTIAHICTB 1 HA 1 gocreit B koedbiuieHT  |In accor- | Ha koedii-
Z | * |PenHe sHaueHHs koediLieHT mogeni HagiiHocTi 3a |dance EHT Hagii-
2 Bnactusocren, HaZINHOCTI 3a From analy- |maTepianom |with the |HocTi3a
s MOMHOXeHUX Ha | Marepiarnom sis. Use Interms of  |relevant |maTtepianom
g koediLieHT AoBip- In terms of mean values |strength. Use |Section of |In terms of
s yoi siporigrocti | strength. Use of properties |mean values |EN 1998-1: | strength. Use
© Ifp; >1: from mean values of |, nq4el of properties  |2004 mean values
= | |equilibrium with | properties divided divided by CF of properties
= strength of ductile |by CF and by and by partial divided by
5 e/m. Use mean |Partial factor factor CF and by
cE values of proper- partial factor
= ties multiplied by
CF

5 PIWEHHA ANA KOHCTPYKUIMHOIO
BTPYYAHHA

5.1 KpuTepii ona yxsBaneHHs pilleHHA Wwono
KOHCTPYKLiAHOTO BTPYYaHHSA

5.1.1 Bemyn

(1) YxBaneHHs pilleHHs NPO BTPy4YaHHst NOBUHHI
NpUAMaTUCA Ha OCHOBI pPe3ynbTaTiB OLIHKA KOH-
CTPYKUiY Ta XapakTepy | CTYNEeHs NOLLKOKEHHS.

MpumiTtka. Ak i Npy NpoekTyBaHHI HOBUX KOHCTPYKLIN,
ONTUMArbHI PILUEHHS NPUAMAIOTBCS 3 YpaxyBaHHAM
coLianbHUX acnekTiB, TakmX, SK NPUNUHEHHS BUKOPUC-
TaHHA abo opeHAn Ha Nepios PEMOHTY.

(2) Qanuin cTaHgapT OnNUCye TeXHiYHi acnekTu
BiANOBIOHNX KpUTEPIIB.
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5 DECISIONS FOR STRUCTURAL
INTERVENTION

5.1 Criteria for a structural intervention

5.1.1 Introduction

(1) On the basis of the conclusions of the assess-
ment of the structure and/or the nature and extent
of the damage, decisions should be taken for the
intervention.

NOTE As in the design of new structures, optimal
decisions are pursued, taking into account social
aspects, such as the disruption of use or occupancy
during the intervention.

(2) This Standard describes the technical aspects
of the relevant criteria.



5.1.2 Texniqri kpumepii

(1)P Bubip tuny, metoauKu, CTyneHs i Hesia-
agHOCTI BTPy4YaHHA Mae OyTn 6asosBaHui Ha

. iIHdpopmaLii Npo kOHCTPYKUIl, 3i0paHy Npu BUKO-

HaHHi OuiHKM CTaHy Bygisni.

“(2) Cnig npwidMaT B PO3PaxyHOK HACTYMH

acnekTu:

a) BCi 3HanaeHi nokanbHi rpy6i nomunku cnig

ycyBaTh BiAnoBiAHWM YNHOM;

b) y Bunagky cunbHO HeperynspHoi Oyaieni (A

Yy CeHCi XOpCTKOCTi, Tak i B CeHCi po3noainis

HaBaHTaXeHHs) cnig NONINWUT KOHCTPYKLUiAHY

PIBHOMIPHICTb, HACKINbKW Ue MOXNUBO, AK Mo

BUcOTI OyaiBni Tak i 8 nnawi;

¢) HeoOXxigHi xapakTepucTUku pPIBHOMIPHOCTI i
CTIMKOCTI MOXIUBO OTPUMATU LLUNSIXOM  3MiHU
MIUHOCTI i/aBo XOpCTKOCTI BIONOBIAHOI KiNbKOCTI
iCHYyIOUMX enemeHTiB, abo WRNAXOM BBEOEHHA
HOBUX ENEMEHTIB KOHCTPYKLIT;

d) nigBUUEHHs NoKaneHOI MOOATAMBOCTI Cnif
3abe3nedvyBaTtu Tam, ge ue noTpibHo;

€) nigBULLEeHHs MILHOCTI NICNA KOHCTPYKTUBHOIO
BTPy4aHHA HE MOBWHHE 3MEHLUYBaTW OCTYMHY
rnobanebHy NOSaT/MBICTb;

f) KOHKPETHO A4NA KOHCTPYKUIM 3 UEerNAHOI KNagku:
HenoaaTnuei NnepemMUYkK BikoH abo aABepen cnig
3aMiHUTW, HeaaeKBaTHi 3'eHaHHA MK NiANOro i
CTiHaMu cnig nigcunuTn, cnig yCyHyTHU ropusoH-
‘TanbHi HaBaHTaXEHHSA Ha CTiHY, WO NpunaganTb
i i3 NrnowwHn.

5.1.3 Bud empyyanHs

(1) BrpyyanHs moxe b6ytn BubpaHe 3 HaCcTynHUX
XapakTepHuX TUnis:

a) micuesa abo 3aranoHa 3miHa NOLWKODKEHUX
ab0 HENOLIKOOXKEHUX €NEMEHTIB (PEMOHT, niacn-
neHHs abo nosHa 3amiHa), BPaxoByHOU4N XOPCT-
KicTb, MiUHicTE i/abo noaaTnueiCTb BKaszaHWUX
€NEMEHTIB;

b) pooaBaHHA HOBWUX eneMeHTIB KOHCTPYKLi
(Hanpuknan, po3Tskku abo KapkacHi CTiHW i3
3anoBHEHHsIM; cTanb, AepesuHa abo 3anisobe-
TOHHI NOACU B KOHCTPYKLIAX 3 LerfsaHol Knaaku
TOLWWO.);
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5.1.2 Technical criteria

(1)P The selection of the type, technique, extent
and urgency of the intervention shall be based on
the structural information collected during the as-
sessment of the building.

(2) The following aspects should be taken into ac-
count:

a) All identified local gross errors should be ap-
propriately remedied,;

b) In case of highly irregular buildings (both in
terms of stiffness and overstrength distributions),
structural regularity should be improved as much
as possible, both in elevation and in plan;

c) The required characteristics of regularity and
resistance can be achieved by either modification
of the strength and/or stiffness of an appropriate
number of existing components, or by the intro-
duction of new structural elements;

d) Increase in the local ductility supply should be
effected where required;

e) The increase in strength after the intervention
should not reduce the available global ductility;

f) Specifically for masonry structures: non-ductite
lintels should be replaced, inadequate connec-
tions between floor and walls should be improved,
out-of-plane horizontal thrusts against walls
should be eliminated.

5.1.3 Type of intervention

(1) An intervention may be selected from the fol-
lowing indicative types:

a) Local or overall modification of damaged or un-
damaged elements (repair, strengthening or full
replacement), considering the stiffness, strength
and/or ductility of these elements;

b) Addition of new structural elements (e.g. brac-
ings or infill walls, steel, timber or reinforced con-
crete belts in masonry construction etc),
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C) 3MiH@ KOHCTPYKTMBHOI cucTemu (YCYHEeHHS
[eAKUX CTPYKTYPHUX 3E4HaHB; PO3WNPEHHS 3'e-
‘HaHb; YCYHEHHS1 ypasnuBUX EerieMeHTiB; 3MmiHa
;}KOMHOHOBOK y 6ik Binbw perynapHux i/abo 6inbL
noAaTnMBNX CTPYKTYp)';

d) gonaBaHHA HOBOI KOHCTPYKTUBHOI CUCTEMU
A5 CNPUMHATTA Jeskoi YactuHm abo BCbOro
CENCMMUYHOIo HaBaHTaXeHHS,

€) MOXNnNBE NEePeTBOPEHHS iICHYOUUX HEHECYHUX
€NEMEHTIB Y HECYYi €N1IeMEHTN KOHCTPYKUIT;

f) BNpoBagKeHHSA NACUBHUX 3aXMCHUX NPUCTPOIB
3a JONOMOTOK CUCTEMM PO3CIIOIOYMNX 3B'A3KIB abo
i3oniauil ocHoOBY;

g) 3HWKEHHA Macuy;

h) obmexeHHs abo nepenpodinioBaHHA BUKO-
pucTaHHsa Oyaisni;

i) 4acTKOBMI 3HOC.

(2) MoxyTb Byt BubpaHi oanH abo aekineka
TUNIB B NOEAHAaHHI. Y BCiX BMNagkax cnig npuwa-
MaTh B pO3paxyHOK 3MiHYy BMIiMBY KOHCTPYKUil Ha
dyHOAMEHT.

(3)P Axkwo npumaeTbes isonauia MyHAaMEHTY,
HeobxiHO BUKOPUCTOBYBATU MONOXEHHA, AKi
micTaTeea B craHgapTi EN 1998-1:2004, 10.

5.1.4 HexoHcmpykmueHi enemMeHmu

1(P) PiweHHNA, WO CTOCyl0TbCA PEMOHTY abo
3MiUHEHHS eNeMeHTIB KOHCTPYKLT, Sk He € Hecy-
YMMU, YXBanKTLCS Yy Byab-siKOMy BUNagky B
OOMNOBHEHHA A0 (YHKUIOHANbHUX BUMOT, SKLLO
celcmivHa NoBe/iHKa BKa3aHMX ENEMEHTIB MOXe
CTBOPWUTU 3arpo3y XUTTIO XUTenis abo BNnNueaTy
Ha LiHHICTb TOoBapiB, WO 36epiraTecs B GyaisNi.

(2) Y Taknx Bunapkax noBHe abo yacTkose pyi-
HyBaHHSl BKasaHUX enemeHTiB Mae 6yTu none-
PEeAXKEHO LUINAXOM BXUBAHHA HACTYNHUX 3axoAiB:
a) BignoBignnX 3'eHaHb 3 KOHCTPYKTUBHUMN ene-
MeHTamm (gus. EN 1998-1:2004, 4.3.5);

b) NigBUILIEHHA CTIMKOCTI HEKOHCTPYKTUBHUX ene-
MeHTiB (ans. EN 1998-1:2004, 4.3.5);

C) BXMBATU 3axohiB LWOAO aHKEepHOro 3akpin-
NeHHA 3 MeTo 3anobiraHHsa MOXNMBOMY BUMa-
AAHHIO YaCTWH BKa3aHWX ENEMEHTIB.

R Lie, Hanpuknan, BiAHOCUTBLCA 4O TOro BUNAAKY, KOMM
ypasnuai KOroHW 3 MariuM BiHOLUIEHHSM 3pyLueHHs abo
NOBHICTIO M'AKI NOBEPXWN NepeTBOPATLCA B NOAATNMBILLI
KOHCTPYKLii; aHanoridHUM YUHOM, KOMW HepiBHOMIp-
HOCTi HaAMILHOCTI Ha BUCOTHIM BiamiTLI abo ekcuen-
TPUCUTETY B nnaHi 3MEHLUYIOTECA LUNAXOM 3MiHU KOH-
CTPYKTUBHOI CUCTEMU.
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c¢) Modification of the structural system (elimina-
tion of some structural joints, widening of joints,
elimination of vulnerable elements, modification
into more regular and/or more ductile arrange-
ments);

d) Addition of a new structural system to sustain
some or all of the entire seismic action;

e) Possible transformation of existing non-struc-
tural elements into structural elements;

f) Introduction of passive protection devices
through either dissipative bracing or base isola-
tion;

g) Mass reduction;

h) Restriction or change of use of the building;

i) Partial demolition.

(2) One or more types in combination may be se-
lected. In all cases, the effect of structural modifi-
cations on the foundation should be taken into
account.

(3)P If base isolation is adopted, the provisions
contained in EN 1998-1:2004, 10 shall be follo-
wed.

5.1.4 Non-structural elements

1(P) Decisions regarding repair or strengthening
of non-structural elements shall also be taken
whenever, in addition to functional requirements,
the seismic behaviour of these elements may en-
danger the life of inhabitants or affect the value of
goods stored in the building.

(2) In such cases, full or partial collapse of these
elements should be avoided by means of:

a) Appropriate connections to structural elements
(see EN 1998-1:2004, 4.3.5);

b) Increasing the resistance of non-structural ele-
ments (see EN 1998-1: 2004, 4.3.5);

¢) Taking measures of anchorage to prevent pos-
sible falling out of parts of these elements.

Y This is for instance the case when vulnerable low
shear-ratio columns or entire soft storeys are trans-
formed into more ductile arrangements; similarly, when
overstrength irregularities in elevation, or in-plan eccen-
tricities are reduced by modifying the structural system.



~ (3) Cnig BpaxoByBaTU MOXIMBI HacnNiAKK OAHWX

3axoAiB Ha NOBEAIHKY HECYYMX €MNEMEHTIB KOH-

CTPYKUT.

5.1.5 O6epynmysanHsi e6ubpaHozo muny
- 'empyyaHHs

(1)P Y Bcix Bunagkax, OOKYMEHTW, WO BigHO-
CATBLCA OO NPOEKTYBAHHA MOAEPHI3aLii, MOBUHHI
MicTUTK B coBi 0BrpyHTYBaHHA BUBpaHOro Tumny
BTPYYaHHRA | ONUC MOrQ O4iKyBaHOrO BMNMBY Ha
NOBEAIHKY KOHCTPYKUii.

(2) DaHve obrpyHTyBaHHA Cnig HagaTM BNACHU-
KOBI.

6 MPOEKTYBAHHSA KOHCTPYKUIMHOIO
BTPYYAHHA

6.1 NMpoueaypa po3po6neHHA NnpoekTy
pPeKOHCTPYKLT

(1)P TMpouenypa peKkOHCTPYKLii NoOBUHHA BKMHO-
YyaTn HacTynHi etTanu:

a) eCcKisHUI NPOeKT;

b) pospaxyHok;

C) KOHTPONb.

(2)P EckizHWiA NpoekT NOBUHEH OXOMNMIOBATW Ha-
CTYMHE:

() Bubip TexHonorii ifabo martepianis, a Takox
TANY i KOHQITYPaLiT KOHCTPYKTUBHOrO BTPYYaHHS.

(l) MNonepegHs ouiHka po3mipiB [OOATKOBUX
Hecy41x neranemn.

(fI1) TonepegHs ouiHka 3MIHEHOI XOPCTKOCTI
MOAEPHI30BaAHNX eNIEMEHTIB.

(3)P MeTtoan pospaxyHKy CNOpyAuW, BU3HAYEH B
4.4, NOBVHHI BUKOPMUCTOBYBATUCH 3 ypaxyBaHHSM
3MiHEHWNX XapaKTepucTyk byaisni.

(4)P Mepesipkn HaQiAHOCTI NOBUHHI 34iMCHIOBA-
TMCA BignosigHo 4o 4.5, sk AnA iCHyYMX, TakK i
ANs 3MIHEHUX Ta HOBWUX E€JIEMEHTIB KOHCTPYKLIT.
[nsa nepesipkn HaQiMHOCTI CRNiA BUKOPUCTOBY-
BaTW CepefHi 3HA4YeHHs 3a AaHuMn BUNPobBYy-
BaHb, NpoBeAEHWX Ha Micyi, | byab-aki gopar-
koBi aepena iHdopMauii, TOMHOXEHUX Ha Koe-
diuieHT gosip4yoi BiporigHocTi CF, sk BKasaHo B
3.5. Mpote ans HoBux abo gogaHux maTtepianis
NOBUHHI BUKOPUCTOBYBATUCH HOMIHamNbHI BNa-
cTmBOoCTi 6e3 iX 3HWKEHHR 3 BMKOPUCTAHHAM
koecpiuieHTa goip4yoi sBiporigHocTi CF.
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(3) The possible consequences of these provi-
sions on the behaviour of structural elements
should be taken into account.

5.1.5 Justification of the selected intervention
type

(1)P In all cases, the documents relating to retrofit
design shall include the justification of the type of
intervention selected and the description of its ex-
pected effect on the structural response.

(2) This justification should be made available to
the owner.

6 DESIGN OF STRUCTURAL INTERVENTION

6.1 Retrofit design procedure

(1)P The retrofit design procedure shall include
the following steps:

a) Conceptual design;

b) Analysis;

¢) Verifications.

(2)P The conceptual design shall cover the follow-
ing:

(I) Selection of techniques and/or materials, as
well as of the type and configuration of the inter-
vention.

(1) Preliminary estimation of dimensions of addi-
tional structural parts.

(I} Preliminary estimation of the modified stiff-
ness of the retrofitted elements.

(3)P The methods of analysis of the structure
specified in 4.4 shall be used, taking into account
the modified characteristics of the building.

(4)P Safety verifications shall be carried out in
general in accordance with 4.5, for both existing,
modified and new structural elements. For exist-
ing materials, mean values from in-situ tests and
any additional sources of information shall be
used in the safety verification, modified by the
confidence factor CF, as specified in 3.5. How-
ever, for new or added materials nominal proper-
ties shall be used, without modification by the
confidence factor CF.
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Mpumitka. {HpopmaLilo Npo Hecy4y 34aTHICTb iCHY-
04UX { HOBUX ENEMEHTIB KOHCTPYKLUIT MOXHa 3HaUTn y
signosigHomy IHchopmaLiiHomy gogaTky A, Babo C B
3aNexXHOCTI Bif maTtepianis.

($)P AKWO KOHCTPYKTUBHA CUCTEMA, LLIO MICTUTL
B coBi sK icHYl4i, TaK i HOBI €NeMeHTU KOHCT-
PYKUIT, MOXe 33[0BOMbHATY BUMOramum craH-
napty EN 1998-1:2004, 10 nepeBipkn MOXYTb
30iACHIOBATUCS BiANOBIAHO A0 NONOXEHb, BUKNA-

OEHUX Y JaHOMY OOKYMEHTI.
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NOTE Information on the capacities of existing and
new structural elements may be found in the relevant
material-related Informative Annex A. B or C.

(8)P In case the structural system, comprising
both existing and new structural elements, can
be made to fulfil the requirements of
EN 1998-1:2004, the verifications may be carried
out in accordance with the provisions therein.



OOOATOK A
(indbopmauinHni)

3ATI3OBETOHHI KOHCTPYKUII

A.1 Cchepa 3acTocyBaHHA

(1) Oannmn ponaTtok MICTUTb KOHKPETHy iHdop-
MaLilo ONs ouidku 3anisobeToHHKX ByaiBens B iX
NOTOMHOMY CTaHi i ansa iX OHOBNEHHS, Konu ue
HeobxigHo.

A.2 |genTudpikauin reometpii, geTanen i
marepianis

A.2.1 3azanbHi NON0XEHHSs

(1) HeobxigHO peTenbHO NepeBipuTn HacTynHi
acnekTu:

I. ®isudHNA cTaH 3ani3obeToHHMX enemeHTiB i
HasBHICTb BYAb-AKOro NOripLLeHHs BNAacTUBOCTEN
BHacniaok kapboHisauii, Koposii cTani Towo.

Il. besnepepBHITb NiHiA HABaHTAXEHHA MiXX CUNO-
BUMMK eNeMEeHTaMu.

A.2.2 leomempis

(1) 3ibpaHi paHi NOBWHHI BKNIOYATU HACTYNHI
MYHKTH:

I. loeHTndikauis BivHUX cUCTEM, Lo YMHATL onip
B 060x Hanpsimax.

Il. OpieHTauia NNUT NEPEKPUTTA 3 apmarypolo,
PO3MiLLEeHOH B OQHOMY HaNpsiMi.

[ll. BucoTta i umpuHa 6anok, KOMoH i CTiH.

IV. WnpuHa nonuup y TaBpoeux bankax.

V. MoXnuBi eKCUEHTPUCUTETN MiXK OCsIMK BanoK |
KOMOH y MicLsiX iX 3'€qHaHHSA.

A.2.3 flemanioeaHHs

(1) 3ibpaHi haHi NOBUHHI BKMOYATU HACTYMHI
MYHKTH:

[. KinbKiCTb NOB3A0BXHBLOI CTAneBol apmaTypu B
Bankax, KonoHax i ctiHax.

Il. KinekicTb | peTanosaHHs obMexyBarnbHoI CTa-
neBoT apMaTypy B KPUTUUHNX OiNSHKAX i B CTUKax
MiX Bankamu i kKonoHamu.

lIl. Kinbkictb cTaneBoi apmaTypy B NaHensx
NepeKkpuTTIB, WO pobUTbL BHECOK A0 HEraTUBHOIO
peaKkTUBHOrO 3rMHaNLHOTO MOMEHTY TaBpOBUX
b6anox.

IV. OnopHa OOBXuHA i YMOBKU OBNUpaHHSA ropu-
30HTanNLHUX ENEeMeHTIB.

V. ToslwmHa 3axvucHoro wapy 6eTony.
V1. CT1Ku BHanyck Ans NoB340BXHLOI apMaTypu.
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ANNEX A
(informative)

REINFORCED CONCRETE STRUCTURES

A1 Scope

(1) This Annex contains specific information for
the assessment of reinforced concrete buildings
in their present state, and for their upgrading,
when necessary.

A.2 Identification of geometry, details and
materials

A.2.1 General

(1) The following aspects should be carefully ex-
amined:

I. Physical condition of reinforced concrete ele-
ments and presence of any degradation, due to
carbonation, steel corrosion, etc.

II. Continuity of load paths between lateral resist-
ing elements

A.2.2 Geometry

(1) The collected data should include the following
items:

l. Identification of the lateral resisting systems in
both directions.

Il. Orientation of one-way floor slabs.

[ll. Depth and width of beams, columns and walls.
IV. Width of flanges in T-beams.

V. Possible eccentricities between beams and
columns axes at joints.

A.2.3 Details

(1) The collected data should include the following
items:

I. Amount of longitudinal steel in beams, columns
and walls.

Il. Amount and detailing of confining steel in criti-
cal regions and in beam-column joints.

IIl. Amount of steel reinforcement in floor slabs
contributing to the negative resisting bending mo-
ment of T-beams.

IV. Seating lengths and support conditions of hori-
zontal elements.

V. Depth of concrete cover.
VI. Lap-splices for longitudinal reinforcement.
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A.2.4 Mamepianu

(1) 3ibpaHi naHi NOBUHHI BKIKOMATA HACTYMHI
NYHKTL:

I. Knac B6eToHYy.

I, paHuusA TerydocTi ans crani, rpaHudHa Mmi-
HiCTb | KpuTudHa Aedopmalis.

A.3 Moaeni Hecy4oi 34aTHOCTI
A3.1 Bcmyn

(1) MonoxerHs, BukNaaeH B AaHHOMY MYHKTI,
3aCTOCOBYKOTbLCA $IK A0 MNEepBUHHUX, Tak i Ao
BTOPUHHUX CEACMIUHUX ENEMEHTIB.

(2) Knacudikauis KOMMOHEHTIB/MEXaHi3mia:

|. nopatnuBi: 3rmHansLHi 6ankn, KONOHW i CTIHW Nig
BNNMBOM OCbOBOI cuUnu i Bes Hel;

I, KpWXKi: MexaHi3M nonepeyHoro 3pyLueHHsA
©anok, KOnoH, CTiH | CTUKIB.

A.3.2 32uHanbHi 6anku, KoJ1I0HU i cmiHu Jdiero
ocb080I0 cunu i 6e3 Hei

A.3.2.1 Bcmyn

(1) OedopmyeaHHsa 6anok, KONOH i CTiH, nepe-

BIpPAETLCA Y BIANOBIQHOCTI 3 NyHKTamu 2.2.2(2)P,
2.2.3(2)P, 2.2.4(2)P i Bu3Ha4aeTbCs y BUpaAsi, Ak
KYT NOBOPOTY xopan 6, To6TO KyTOM MDK AOTWY-
HOK 40 OCi B NNACTUYHOMY LLApHIpi | XopAoto, Wo
cnony4ae AaHWA LWapHip 3 KiHUEM MponsoTy, B
AKOMY NpoxoanTb 3pyweHHs (Ly =M/V = wmo-
MEHT/3pYLUEHHS ¥ KiIHLUEeBOMY nepepisi), 10670 B
TOMLi NnepernHy. MOBOPOT XOpPAU TakoX AOPIBHIOE
koeilieHTy nepekocy enemeHTa, TOBTO MPOruH
Ha KiHLi NPOonbOTY, B SIKOMY NPOXOONUTb 3PYLUEHHSA
Mo BiAHOLWEHHIO 0 A0TUYHOT A0 OCi MNAaCTUHHOro

wapHipy.
A.3.2.2 [panuyHull cman, bnuspkuli 8o pylHY-
ganHst (NC)

(1) T'paHu4Ha Benn4nHa nosHoro obeptaHHA xopan
(cyma npyxXHOI | HeNpyXHOI YacTuHn) BETOHHUX
enemMeHTIiB TIpu 4i1 UWKIIYHOro HaBaHTaXeHHs
BM3Ha4YaeTbCs 3a HACTYMHOW PGOPMYNoIo:

1

6Um

Y el max(0,01; w)

ne:
Ye1 — OOPIBHIOE 1,5 O5151 NEPBUHHUX CEACMIMHNX
enemeHTiB i 1,0 ANS BTOPUHHUX CENCMIYHUX ene-
MeHTIB (sIK BU3Ha4eHo B 2.2.1(6)P);

h — BrcoTa nonepeyvHoro nepepisy;
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A.2.4 Materials

(1) The collected data should include the following
items:

I. Concrete strength.

Il. Steel yield strength, ultimate strength and ulti-
mate strain.

A.3 Capacity models for assessment
A.3.1 Introduction

(1) The provisions given in this clause apply to
both primary and secondary seismic elements.

(2) Classification of components/mechanisms:

[. "ductile": beam, columns and walls under flex-
ure with and without axial force,

Il. "brittle": shear mechanism of beams, columns,
walls and joints.

A.3.2 Beam, columns and walls under flexure
with and without axial force

A.3.2.1 Introduction

(1) The deformation capacity of beams, columns
and walls, to be verified in accordance with
2.2.2(2)P, 2.2.3(2)P, 2.2.4(2)P, is defined in
terms of the chord rotation 0, i.e., of the angle be-
tween the tangent to the axis at the yielding end
and the chord connecting that end with the end of
the shear span (Ly =M/V =moment/shear at
the end section), i.e., the point of contraflexure.
The chord rotation is also equal to the element
drift ratio, i.e., the deflection at the end of the
shear span with respect to the tangent to the axis
at the yielding end, divided by the shear span.

A.3.2.2 Limit State of near collapse (NC)

(1) The value of the total chord rotation capacity
(elastic plus inelastic part) at ultimate, , of con-
crete members under cyclic loading may be cal-
culated from the following expression:

f
o 0,225 0,35 (a-pS,ﬂJ
:—-0,016-(0,3")-[@(—(%&”—)-;‘0} [Eh\L) .25 fe .(1,25100%), (A1)

where:

Yet 1S €qual to 1,5 for primary seismic elements
and to 1,0 for secondary seismic elements (as de-
fined in 2.2.1(6)P),

h is the depth of cross-section,



Ly =M/V — BiOHOWEHHS MOMEHT/3pYLUEHHs B
KiHWi nepepiay;

v=N/b-h-f, (b~ wupuHa 30HM cTuCKaHHS; N —
0CbOBa CUNa, NO3UTUBHA NPU CTUCKAHHI);

0, ® — MEXaHiuHUA KoedilieHT apMyBaHH:A npu
po3Tary (BKIOYayu nonepeyHy apmaTypy) i npu
CTUCKY BiNOBIAHO NOB3A0BXHLOI apMaTypu;

I, 1 £, — MiHicTe BeToHy Ha cTuck, MMa, i rpa-
HUUA TekyyocTi xomyTis, Mla, signosigHo, 6es-
nocepenHbO OTPUMaHi sk cepefHi 3Ha4yeHHA 3
sunpobyBaHb Ha wmicui i 3 QOLATKOBUX OyKepen
iHpopmauii, nogineHi HaneXxHUM YUHOM Ha Koe-
hillieHT QoBIpYOT BIPOriAHOCTI, K BU3HAYEHO B
nyHkTi 3.5(1)P i Tabnuui 3.1, 3 ypaxyBaHHsM go-
CArHYyTOro piBHs iHPOPMATUBHOCTI;

Psx =Asx /Pw -Sp — KoeiLieHT apmyBaHHs no-
nepeyHoi0 apMaTypoio, napanenbHOK HanNpPsIMKY
X HaBaHTaXeHHs (S;, = KPOK XOMYTIB);

pq — KoediuieHT pgiaroHanbHOro apmyBaHHs
(AKWO BOHO €) B KOXHOMY fiaroHanbHOMY Ha-
npsiMmi; ,
a — koediuieHT epeKTMBHOCTI 00TUCHEHHS, AKMIA
MoXe BYTU TaknuMm, L0 AOPIBHIOE:

oe:
by i hy — poamip obTucHeHoro cepaevHuka Ao
LEHTpanbHOI MiHii Kinbus 0OTUCHEHHS;

b; — KPOK NO3O0BXHIX CTPUXHIB Y NO3A0BXHBOMY
HanpsMKy (3 iHOEKCOM /) 3 nonepeyHum obtuc-
HEHHAM KYTOBUM XOMyTOM a6o nonepeyqHum
3B'A3KOM MO NEPUMETPY Nepepiay.

Y cTiHax BenuuuHa, WO BU3HAYaeTbes 3a dop-
mynoio (A.1), ginutbca Ha 1,6.

[MpY BUKOPUCTAHHI XOST04HOKATaHOT KpUXKOT CTani
KyT obepTaHHs xopau AinuTbea Ha 1,6.

(2) 3HauyeHHss NAacTUYHOI YacTUHUM NOBOPOTY
xopau onopy 6ETOHHUX eNeMeHTIB Nig LUMKNIYHAM
HaBaHTaXeHHs M Moxe ©OyTn pospaxoBaHe 3
HacTynHOro Bnpasy:
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Ly =M/V is the ratio moment/shear at the end
section,

v =N/b-h-f, (bwidth of compression zone, N ax-
ial force positive for compression),

o, isthe mechanical reinforcement ratio of the
tension (including the web reinforcement) and
compression, respectively, longitudinal reinforce-
ment,

f- and f,,, are the concrete compressive strength
(MPa) and the stirrup yield strength (MPa), re-
spectively, directly obtained as mean values from
in-situ tests, and from the additional sources of in-
formation, appropriately divided by the confi-
dence factors, as defined in 3.5(1)P and Table
3.1, accounting for the level of knowledge at-
tained,

Psx =Asx /bw -shratio of transverse steel parallel
to the direction x of loading (s, = stirrup spacing),

pq is the steel ratio of diagonal reinforcement (if
any), in each diagonal direction,

a is the confinement effectiveness factor, that
may be taken equal to:

2
J[1_~ZL} (A.2)
6-hg by

where:
by and hy is the dimension of confined core to the
centreline of the hoop,

b; is the centerline spacing of longitudinal bars
(indexed by /) laterally restrained by a stirrup
corner or a cross-tie along the perimeter of the
cross-section.

In walls the value given by expression (A.1) is di-
vided by 1,6.

If cold-worked brittle steel is used the total chord
rotation capacity above is divided by 1,6.

(2) The value of the plastic part of the chord rota-
tion capacity of concrete members under cyclic
loading may be calculated from the following ex-
pression:

C

. 1103 0,35 (a.psx.m)’.ﬂ}
eﬁ’m:eum_ey=~.1,_.0,0145.(0’25V).{Tax_(0£1£2} .f0'2.[LhV] .25 fo ) o

Ye1

max{0,01;w)

X (1,275100'%), (A.3)
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Ae kyT obepTaHHs xopam 3a paxyHOK TyKy4ocTi 0y
obuuncnioetbea BignosiaHo A0 A.3.2.4, ye1 AO-
piBHIOE 1,8 AN NEPBUHHUX CEACMIYHUX enemMeH-
TiB i 1,0 — ANS BTOPUHHUX CENCMIYHUX €IEMEHTIB,
a BCi iHWIi 3MiHHI BM3HaAYaloTbCR 3a HOPMYNOH
(A.1).

[ins CTiH 3Ha4eHHs, gaHe Bnpasom (A.3) NOMHO-
XytoTb Ha 0,6.

[pu1 BUKOPUCTaHHI KPUXKOI XONoAHOKaTaHol cTani
nnacTu4Ha 4acTuHa rpaHNUyYHoOro NOBOPOTY XOpAun
DinnuTbCA Ha 2.

(3) Y enemeHTax 6e3 aetanbHOrO BU3HAYEHHS
CTIMKOCTI [0 3eMNEeTpyCiB 3HAYEHHSI OTpPUMaHI
Bupasamm (A.1)i (A.3), noMHOXytOTbCS Ha 0,825.

(4) NynkTu (1) i (2) 3acTocoBylOTLCA 4O €NEeMeEH-
TiB 3 AehopMOBaHNMIN (3 BUCOKUM 34ENNEHHAM)
CTPWXHSAMW NOB3AOBXHBLOI apmatypu 6e3 3'en-
HaHHA BHaNyck B 6e3nocepeaHin 6nu3bKocTi Big
KiIHUEBOT OinsaHKY, A€ OMIKyeTbcsA NnacTudHa ae-
dopmauin. Axkuo aedopMOBaHi CTPWKHI NMOB3-
AOBXHLOI apMaTypu MalTb NpsMI KiHLi, crnony-
YeHi BHamMyCcK, NOYMHAIHM 3 KIHLEBOro nepepisy
enemMeHTa, sik ue Jyacto byeae B konoHax i CTiHax
i3 3'eAHaHHAM BHaNyCK, NOYUHAKYKN 3 piBHA Nig-
noru, Bupasn (A.1) i (A.3) cnig 3actocoByBaTy i3
3Ha4YeHHAM KoedilieHTa CTUCHEHOI apMaTypu o',
NMOABOEHUM MO BigHOLLEHHIO A0 3HAYEHHSA, 3aCTo-
COBHOro 3a MeXami 3'€qHaHHA BHanyck. binbu
TOro, SKWO AOBXMWHA 3'€QHaHHA BHaNyCK Iy MeH-
L€ HiX Ioy min, MIAGCTUHHY YaCTUHY 34aTHOCTI 4O
NOBOPOTY Mnosica, HasedeHy B NyHKTI (2), cnif
MNOMHOXWUTK Ha Iy /Iou,mm, a 3HayYeHHs NOBOPOTY
Xopan npu nnactuuHin aedopmauii 6, ske
[I04aETLCA ANA OTPUMAaHHA MOBHOrO OMopy A0
NOBOPOTY XOpAW, NMOBUHHE NpUMMaTW B po3pa-
XYHOK e(eKT 3'egHaHHs BHanyck BignosiAHO A0
A.3.2.4(3). 3Ha4EHHS [y, min BUPAXKaETbCH TakK:

where the chord rotation at yielding, 6, should
be calculated in accordance with A.3.2.4, yqq is
equal to 1,8 for primary seismic elements and to
1,0 for secondary seismic ones and all other
variables are defined as for expression (A.1).

In walls the value given by expression (A3) is mul-
tiplied by 0,6.

If cold-worked brittle steel is used, the plastic part
of the chord rotation capacity is divided by 2.

(3) In members without detailing for earthquake
resistance the values given by expressions (A.1)
and (A.3) are multiplied by 0,825.

(4) (1) and (2) apply to members with deformed
(high bond) longitudinal bars without lapping in
the vicinity of the end region where yielding is ex-
pected. If deformed longitudinal bars have
straight ends lapped starting at the end section of
the member - as is often the case in columns and
walls with lap-splicing starting at floor level — ex-
pressions (A.l) and (A.3) should be applied with
the value of the compression reinforcement ratio,
o' doubled over the value applying outside the lap
splice. Moreover, if the lap length Iy is less than
lou, min» the plastic part of the chord rotation capac-
ity given in (2) should be multiplied by ly /loy, min»
while the value of the chord rotation at yielding,
8y, added to it to obtain the total chord rotation
capacity, should account for the effect of the lap-
ping in accordance with A.3.2.4(3). The value of

lou, min*

loumin =do fy /] (1,05+14.5-21-pey fyw /fe )z |

pe:
Oy — AlaMeTp Crony4YeHnX BHanycK CTPUXKHIB;
fyL — CepefHE 3HAYEHHS rpaHunLi TeKy4YOCTi cnony-

YeHUx BHanyck cTpuxHie (MMa) 3 BunpobyBaHb
Ha micyi i 3 popaTkoBux mxepen iHdopmalii,
NOMHOXEHE Ha BignoBiAHWMK KoediuieHT AoBIp-
YOI BIPOriAHOCTI, AK BMU3HAYEHO B NYHKTI 3.5 i
Tabnuui 3.1, 3 ypaxyBaHHAAM OOCSATHYTOro piBHSA
iHbopmaTuBHocTi (auB. 3.5(2)P);
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where:
dy_ is the diameter of the lapped bars,

fyL is the mean value of the yield strength of the
lapped bars (MPa) from in-situ tests and from the
additional sources of information, multiplied by
the corresponding confidence factor, as defined
in 3.5 and Table 3.1, accounting for the level of
knowledge attained (see 3.5(2)P);



fos fywi Psx — SIK BU3Ha4YeHo B NyHKTi (1), i
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I, fyW and pg, as defined in (1), and

ay=(1-sp/(2-b9))-(1~-5n/(2-hg)) Nrestr /Mot -

fe:

N estr —4YWCIIO CTPUKHIB NOB310BXHbLOI apMaTypu,
_ Cnony4eHnx BHanyck, obmMexeHux (3akpinsieHux)
360Ky KyTOBUM XOMYyTOM abo nonepeyHMUm 3B'A3-
KOM;

Nyt — 3aranbHe 4YuCno CnosyyYeHuX BHanyck
CTPUXHIB NOB3A0BXHBOI apMaTypu nNo nepumeT-
py nonepe4vHoro nepepiay.

(5) Y enemeHTax 3 rnagkuMu (piBHUMKU) CTPUX-
HAMW NOB3A0BXHLOI apmaTtypu 6e3 3'egHaHHs
BHanyck B 6esnocepegHin 6nnabkocTi BiA KiHUE-
BOI OiNsIHKN, Oe OYiKyeTbCs nnactudHa pedop-
Mauif, 3aranbHa BenuyMHa NOBOPOTY XOpaw
MoXe BYTU NPUIAHATA TaKOoID, WO AOPIBHIOE 3HA-
YeHH10, po3paxoBaHoMy 3a (1) i NOMHOXEHOMY
Ha 0,575, a nnacTn4yHa 4YacTvHa noBOpPOTY XOpau
MOXe ByTn NPUIAHSATA TakoD, WO OOPIBHIOE 3Ha-
YEHHIO, PO3paxoBaHOMY 3a (2) i NOMHOXEeHOMY
Ha 0,375 (3 AaHUMU KoedilieHTamMy, BKIoYaym
koediuieHT ameHweHHA 0,825 3 (3), wo Bpaxosye
Heaonik aetanbHoi iHhopmauii Npo CTIMKICTb
[0 3eMneTpyciB). AKWO CTPUXKHI NOB3O0BXKHBLOT
apMaTypu 3'€QHYIOTbCA BHaNycK, NOYMHaKuYU 3
KiIHLLEBOT 30HU enemeHTa, i iX KiHUi 3abeaneyeHi
CTaHAapTHUMK radkamu, a AOBXUHA 3'eQHAHHA
BHaMycK Iy AK miHimym 1,5 -dy, , noBOpOT xopau
enemeHTa Mmoxe 6yTn po3paxoBaHO TakUM YNHOM:
— y dopmynax (A.1) i (A.3) posxuHa AinaHKN
3pyweHns Ly (BigHoweHHs M/V — moment/
3PYWEHHA — y KIHUEBOMY Mepepisi) 3MeHLwy-
ETbCA Ha [OBXWHY 3'€AHAHHA BHanyck Iy,
OCKiNbKM aBapiAHUi CTaH 3aneXuTb Big 30HMU,
postawoBaHoi ©es3nocepefHLO 3a  KiHUEM
3'e¢QHaHHA BHaNYycCK;
— Onip MOBHOTO MOBOPOTY XOPAM MOXe ©GyTu
NPUAHATHUIA PIBHUM 3HAYEHHIO, PO3PaxoBaHo-
My 3a (1), i NOMHOXEHOMY Ha

with
N este: NUMber of lapped longitudinal bars laterally
restrained by a stirrup corner or a cross-tie, and

Nyt total number of lapped longitudinal bars
along the cross-section perimeter.

(5) In members with smooth (plain) longitudinal
bars without lapping in the vicinity of the end re-
gion where yielding is expected, the total chord
rotation capacity may be taken equal to the value
calculated in accordance with (1) multiplied by
0,575, while the plastic part of the chord rotation
capacity may be taken to be equal to that calcu-
lated in accordance with (2) multiplied by 0,375
(with these factors including the reduction factor
0,825 of (3) accounting for the lack of detailing for
earthquake resistance). If the longitudinal bars
are lapped starting at the end section of the mem-
ber and their ends are provided with standard
hooks and a lap length I of at least1,5-d, , the
chord rotation capacity of the member may be cal-
culated as follows:

— In expressions (A.l), (A.3) the shear span Ly,
(ratio M/V — moment/shear — at the end
section) is reduced by the lap length I, as the
ultimate condition is controlled by the region
right after the end of the lap.

— The total chord rotation capacity may be taken
equal to the value calculated in accordance
with (1) multiplied by

0,0025 (180 +min(50.1 /d. ))-(1-lo/Lv ) .

a nnacTtu4Ha YacTuHa ornopy A0 NOBOPOTY Xopam
Moxe ByTV NpUAHATA Takolo, WO AOPIBHIOE 3Ha-
YeHHI0, pO3paxoBaHOMY 3a (2) i NOMHOXEHOMY Ha

plastic part of the chord rotation capacity may be
taken equal to that calculated in accordance with
(2) multiplied by

0,0035- (60 +min(50,/p/dp ))-(1-lo/Ly) -

(6) Ans BU3HAYEHHS rpaHUyYHOro onopy 4o obep-
TaHHA XOpAWM MOXE BUKOPUCTOBYBAaTUCS anbTep-
‘ HaTMBHWIA BUpPa3;

(6) For the evaluation of the ultimate chord rota-
tion capacity an alternative expression may be
used:
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1 0,5- Lp1
Oum=—"] 8y +{oy —@y) Lp1-| 1- , (A.4)
| Yer Ly
p,ef where:
8y — noBOPOT Xopau npu CTaHi TEeKY4OCTi, 5K 8y is the chord rotation at yield as defined by ex-

BM3HaqeHo cpopmynamu (A.10) abo (A.11);

@y — TPAHUYHE 3HAYEHHSA KDUBU3HU Y KPAUHBOMY
nepepisi;

¢y — KPWUBM3HA B NNACTU4HOMY LapHipi y kpan-
HbOMY nepepisi.

3HauveHHs LIDI AOBXWHU MNAcTUYHOIO LWapHipa
3aneXuTb Bif TOro, AK BPaxOBYETLCA 30iNbLEHHS
MILIHOCTI | 3MeHwWeHHa aedopTuBHOCTI BETOoHY,
06yMOBrEeHa 06TUCHEHHAM NPU PO3paxyHKy rpa-
HUYHOT KDUBU3HW KPAWHBOIO Nepepisy ¢,,.

(7) MpaHnyHa KpMBM3Ha KPanMHLOrO NEpepisy ¢y
NP LAKNIMHOMY HaBaHTaXEHHI PO3PaxoBYETHCA:

a) 3a BEMNMYMHOID rpaHW4HOI gedopmadii noss-

AOBXHbBOI apMaTtypu g ¢, AKa BianoBsigace:

— MiHIManbHOMY 3HaA4Y€EHHIO, HaBeAEHMY B CTaH-
napti EN 1992-1-1, tabnuusa C.1 gna xapak-
TepucTnYOi gecopmadii €, NPU MakcuMarb-
HoMY 3ycunni ana ctani knacie A abo B;

- 6 % ans crani knacy C,

b) ana mogeni obTUCHEHHA, onNucaHol B CTaH-

napti EN 1992-1-1:2004, 3.1.9, npn edexTus-

HOMY nonepeyHomy OBTUCHEHHI HanpyXeHHAM

G 2, NMPUAHATAM TakuM, LLIO [IOPIBHIOE & - pgy -fyw,

e psx -fyw i @ Bu3HadeHi B (1), Toai, Ana ene-

MEHTIB, 3anpoeKTOBaHUX SIK CeNCMOCTINK i 6e3

3'eHAHb BHANYCK CTPWXHIB NOB3A0BXHLOT apma-

Typu B 6e3nocepenHin 6nu3bKoCTi Big nepepiay,

A€ OYiKyETbCA CTaH NNIACTUYHOCTI Ly , MOXe ByTu

po3paxoBaHe 3a HacTyrnHow GOPMyIoL:

Lo =0.1-Ly +017-h+0,24-

ae:
h — BucOTa enemMeHTa;

O — (CepenHiit) AiameTp po3TArHYTOI apMaTypu.
(8) Axwo rpaHWyYHa KpuBM3HA B KPaAWHBOMY
nepepisi @ NiA UMKNIYHAM HaBaHTaXEeHHAM po3-
paxoByeETbCS:

a) 3a KpUTUYHOK Aechopmauicio NOB3LOBXKHLOI
apmarypu €,,, NPUAHATOI Y BiANOBIAHOCTI 3 (7)a;
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pressions (A.10) or (A.11),
¢, is the ultimate curvature at the end section,

¢y is the yield curvature at the end section.

The value of the length L, of the plastic hinge de-
pends on how the enhancement of strength and
deformation capacity of concrete due to confine-
ment is taken into account in the calculation of the
ultimate curvature of the end section, o,,.

(7) If the ultimate curvature of the end section ¢,
under cyclic loading is calculated with:

(a) the ultimate strain of the longitudinal reinforce-

ment, e4,, taken equal to:

— the minimum values given in EN 1992-1-1,
Table C.1 for the characteristic strain at maxi-
mum force, ¢, for steel Classes A or B,

— 6 % for steel Class C, and

(b) the confinement model in EN 1992-1-1: 2604,
3.1.9, with effective lateral confining stress o,
taken equal to a-pgy -fy Where pg, -fi,, and a
have been defined in (1), then, for members with
detailing for earthquake resistance and without
lapping of longitudinal bars in the vicinity of the
section where vyielding is expected, Ly may be
calculated from the following expression:

dbL 'fy (MPa)
f. (MPa)

(A.5)

where h is the depth of the member and
dy. is the (mean) diameter of the tension rein-
forcement.

(8) If the ultimate curvature of the end section, ¢,
under cyclic loading is calculated with:

a) the ultimate strain of the longitudinal reinforce-
ment, ¢4, taken as in (7)a, and



b) 3 BuKopuctaHHamM Moaeni OBTUCHEHHSN, sika

BinoBpaxae Kpauie nNpouec HiXk Mogenb, onucaHa

B ctangapti EN 1992-1-1:2004, 3.1.9 nonin-

WeHHA @, 3 OOTUCHEeHHAM NI LMKITIYHUM Ha-

BaHTaXXEHHAM; a came MoJerb ae:

— MiUHICTb 06TUCHEHOro 6eTOHy pO3paxoByETb-
ca 3a popmynoto:

a
foo =Fo-|1+3,7

Aedopmauin, 3a AKoi Mae Micue MiUHICTb f,
NPUAMEETLCH TaKOLO, L0 NEPEBULLIYE 3HAYEH-
HA € .o HEOBTUCHEHOro 6eToHy:

a TakoX rpaHuvdHa aecpopmauis KpaiHbOro
BOIMOKHa CTUCHEHOI 30HN NPUAMAETLCS TaKolo,
IO [OPIBHIOE:

£cy = 0,004 +0,

ne a, f,, i psx BU3HAYeHi B NyHkTi (1)1 (7), a f. —
MiLHICTb BETOHYy 3 ypaxyBaHHAM OOTUCHEHHS,
TOAI ANS €NeMeHTIB, 3anNpOeKTOBAHUX SIK CENCMO-
CTiKI, i 3a BiACYTHOCTI 3'egHaHb BHANYCK CTPWX-
HiB NOB3OOBXHLOI apmaTypu Nobnuay Big nepe-
pisy, Oe OMiKyeTbCs nnacTudHa pedopmadis,
3HayeHHs L Moxe 6yTu pospaxosaHe 3 BUpa3y:

L
Ly ==Y 4+0,2-h+011-
PL =30

(9) HAxwo mopens o0OTUCHEHHS B CTaHZapTI
EN 1992-1-1:2004 3.1.9 BUKOPUCTOBYETLCA Y
Bupasi (A.4) npn pospaxyHKy rpaHUyYHOi KPUBU3HN
KpanHbOro Nepepisy i 3HaveHHs i3 Bupasy (A.5),
TO KoediLiEHT Tam MoXe OYyTU NPURHATUIA 2 AnA
NepBUHHUX cencmiyHnx enemenTie i 1,0 — gna
BTOPUHHWX CEUCMIYHUX €NIEMEHTIB.

HAkuwlo 3amicTb uboro y opmynax (A.6) no (A.8)
BMKOPUCTOBYETLCA chopmyna (A.9), TO 3HaYUeHHSN
koediuieHTa v o1 MoxxHa npuimatu 1,7 ana nep-
BUHHMX CENCMIYHMX anemeHnToB i 1,0 — Ans BTO-
PUHHUX CENCMIYHNX eNeMeHTiIB.

MNpumitka. 3HaveHHs 3aranbHOro MOBOPOTY MOSICY
cepmu, poapaxoBaHi BignoeigHo Ao nyHkTie (1) i (2) (3
ypaxyeaHHaM (3) — (5)), 3a3Bu4am € gyxe cxo-

Psx -

dbL . fy (MPa)
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(b) confinement model which represents better
than the model in EN 1992-1-1: 2004, 3.1.9 the
improvement of ¢,, with confinement under cyclic
loading; namely a model where:

— the strength of confined concrete is evaluated
from:

]0.86

- the strain at which the strength .. takes place
is taken to increase over the value €., of
unconfined concrete as:

_1)}

— and the ultimate strain of the extreme fibre of
the compression zone is taken as:

f,

yw (A.6)

fe

fCC

(A7)

o

Pey f
5.2 Psx Tyw (A.8)

3

CC

a, fywand psx areasdefinedin (1)and (7)and £
is the concrete strength, as enhanced by confine-
ment, then, for members with detailing for earth-
quake resistance and no lapping of longitudinal
bars near the section where yielding is expected,
Lpl may be calculated from the following expres-
sion:

(A.9)

JF. (MPa)

(9) If the confinement model in EN 1992-1-1:2004
3.1.9 is adopted in the calculation of the ultimate
curvature of the end section , and the value of
from expression (A.5) is used in expression (A.4),
then the factor therein may be taken equal to 2 for
primary seismic and to 1,0 for secondary seismic
elements.

If the confinement model given by expressions
(A.6) to (A.8) is used instead, together with ex-
pression (A.9), then the value of the factor yg4
may be taken equal to 1,7 for primary seismic ele-
ments and to 1,0 for secondary seismic ones.

NOTE The values of the total chord rotation capacity

calculated in accordance with (1) and (2) above (taking
into account (3) to (5)) are normally very similar.
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xumu. dopmMyna (A.1) € 3pyHHILLO, KONKN PO3PaxXyHKMN i
BUMOrY 6a3yloTbCa Ha NOBHMX MOBOPOTAX NOACIB, TOA
Ak hopmyna (A.3) kpatLe niaxoanTb AN TUX BUNAKIB,
KONWU pO3paxyHKK i BUMOM 6a3yioTeCA HA NNACTUYHINA
yacTUHI NOBOPOTY xopaw; Binbw TOro, B NyHKTI (4)
NpeacTaBneHuii rpaHUYHUA NOBOPOT NOACIB enemeH-
TiB 3 NEPIOANYHUMM MOB3AOBKHIMU CTPUKHAMU apMa-
TYpM | NPAMUMUN KIHLAMYW, 3'€QHaHUMKU BHANYCK, No4u-
HaKouM 3 KpaNHLOro Nepepisy, TiNbKN B CeHci opmynu
(A.3). ®opmyna (A.4) 3 y¢4 =1 npuBOAUTE A0 ABHO
CXOXMX pe3ynbTaTiB NPpU BUKOPUCTaHHI 3 NyHkTamu (7)
a6o (8), ane BigMiHHOCTI NporHosis no nyHkrax (1) abo
(2) BusiBNA0TLCA Ginblwe. Po3kug, pesyneTaTis sunpo-
OyBaHHsA NO BiAHOLWEHHIO A0 pe3ynbTartie, 0TPUMaHuX
3a popmynoto (A.4) Npu ygq = 1, BUKOPUCTAHOTO 3 NyHK-
ToMm (8) MEHLL®e, HiXX KON BOHO BMKOPUCTOBYETHLCS 3
nyHkTOM (7). Lle BinBvBaeTLCA B Pi3HUX 3HAYEHHSX Y1 |,
BCTaHOBMNEeHMX 8 nyHkTax (1), (2) i (9) Ans NnepBUHHMX
CENCMIYHUX ENEMEHTIB, OCKINMbKU KOEMILIEHT ygq NPK-
3HaYeHUn 4Ns Toro, Wob cepenHi 3Ha4eHHA BENUYMHU
nepeTsopuUTU B "cepeHe-MiHYC-CTaHAapTHWUM Bigxun".
HapewTi, Hacnigky BiOCYTHOCGTI BpaxyBaHHA CENCMO-
CTIMKOCTI i BiACTaHb MiX 3'€AHaHHAMK BHAMNyCK 8 30Hi
NNacTUYHOro LapHipa nokasaHi B nyHkrax (3) — (5)
TiNbKK Y 3B'A3Ky 3 BUpasammn (A.1) i (A.3).

(10) lcHytoui CTiHW, ki BIANOBIAAI0TL BU3HAYEHHIO
"BENuUKi manoapmoBaHi CTiHW", AaHOMy B CTaH-
napTi EN 1998-1:2004, moxHa po3paxoByBaTu
BignoBiaHo Ao cranaapty EN 1992-1-1:2004.

A.3.2.3 Mparnuyrull cmaH 3 eazoMuMU MOWKOO-
xeHHsamu (SD)

(1) Hecyua 3gaTtHiCTe NOBOPOTY X0paw, sKa
BiAANOBIAA€ BAroMyM NOLLKOXEHHAM 0 gp , MOXE
npuamaTnes 3/4 Big rpaHNYHOTO NOBOPOTY XOpau
0, , BU3HayeHoro B NyHkTi A.3.2.2.

A.3.2.4 panuyHull cmaH 3 obmexeHuMuU rnou-
KoOweHHsMu DL

(1) Hecy4a 3pgaTHicTb NO LbOMY rpaHWHHOMY
CTaHy BiANOBI4AE rPAHUYHOMY 3rUHANBLHOMY MO-
MEHTY NP1 po3paxyHKOBOMY 3HAYEeHHi OCbOBOrO
HaBaHTaXeHHs.

(2) Y BuNagky, SKWO BUKOHYETLCH PO3pPaxyHOK
3a gedopmadiamn, BignoBigHa Hecyya 31aTHICTb
NPEACTaBNAETLCS Yy BUTMAAT NOBOPOTY XOpAu 0y
npv NNacTU4HiA gedopmadii, Lo BN3HAYaETLCA
TakK:

— ans 6anok i KoNow:

LV tay -Z
Oy =y IE
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Expression (A.1) is more convenient when calculations
and demands are based on total chord rotations, whilst
expression {A.3) is better suited for those cases when
calculations and demands are based on the plastic part
of chord rotations; moreover. (4) gives the chord rota-
tion capacity of members with deformed longitudinal
bars and straight ends lapped starting at the end
section only in terms of expression (A.3). Expression
(A.4) with y,4 yields fairly similar resuits when used with
either (7) or (8), but differences with the predictions of
(1) or (2) are larger. The scatter of test results with
respect to those of expression (A.4) for y¢q =1 used
with (8) is less than when it is used with (7). This is
reflected in the different values of y.4 specified in (1),
(2) and (9), for primary seismic elements, as is meant
to convert mean values to mean-ininus-one-standard-
deviation ones. Finally, the effects of lack of detailing
for earthquake resistance and of lap splicing in the
plasti hinge zone are specified in (3) to (5) only in
connection with expressions (A. 1) and (A.3).

(10) Existing walls conforming to the definition
of ‘"large lightly reinforced walls" of
EN 1998-1:2004, can be verified in accordance
with EN 1992-1-1:2004.

A.3.2.3 Limit State of Significant Damage (SD)

(1) The chord rotation capacity corresponding to
significant damage 6gp niay be assumed to be
3/4 of the ultimate chord rotation 6, given in
A3.22.

A.3.2.4 Limit State of Damage Limitation (DL)

(1) The capacity for this limit state used in the veri-
fications is the yielding bending moment under
the design value of the axial load.

(2) In case the verification is carried out in terms of
deformations the corresponding capacity is given
by the chord rotation at yielding0,, evaluated as:

— for beams and columns:

dp, -f
1+1,5-ij+ fy ol (A.10a)
LV d-d 6_\/;‘;‘



— Ans CTIH NpPSMOKYTHOro, TaBposoro abo aBo-
TaBpOBOro nepepiay:

LV +ay -Z
Gy =(I)y.___._

— i3 anbTepHaTMBHOro (EKBiBaNeHTHOro) BUpasy
ana 6anokK i KONoH:

LV +ay -z
ey =¢y‘_

~ — i Ans cTiH NpsAMOKYTHOrO, TaspoBoro abo aso-
TaBpOBOro rnepepisy:

LV +éay-Z
ey :(I)y T

ne:
$y — KpUBM3HA NNACTU4YHOI Aedopmauii B kpan-
HbOMY nepepisi;

ay - Z — NepeMilieHHs NPW po3TAry Ha rpaddiky
3ruHansHoro momeHty (aus. EN 1992-1-1:2004,
9.2.1.3(2), ne z — nOBXUHA BHYTPILLHBOrO NNeva
Baxkens, npuiHaTa d —d' B 6ankax, konoHax abo
cTiHax 3 gBoTaBpoBMM abo TaBPOBMM NEPEPI3OM,
abo 0,8h B CTiHaxX 3 NPSAMOKYTHUM Nepepisom;

ay =1, AKWO OYIKYETbCA TPILUMHOYTBOPEHHS NP
3pYLUEHHI, fike nepeayeBaTuMe NNacTUHHIA ae-
cdopmauii BUrMHY y KpanHboMmy nepepisi (TobTo
KOMW 3rUHANBLHUA MOMEHT M, Buknukae ytBo-
PEeHHA NJ1aCTUHMHOMO LWapHipa Yy KpanHbOMY
nepepisi, Npu uboMy nepesuliye aobyTok Ly, Ha
onip 3pylueHH enemeHTa 6e3 BpaxyBaHHA ap-
MaTtypu Vg . , OTPMMaHOro BiAnoBiAHO 4O CTaH-
napTty EN 1992-1-1:2004, 6.2.2(1)); iHakwe ka-
XKy4n (10670 sKwo My, < Ly -Vg c)ay =0;

f, 1 f.— rpanuLa TekydocTi cTani i MiLHicTb 6eToHy
BignosiaHO BuaHadeHi ans dopmynn  (A.1),
o0buasi BennunHu B MMNa;

+0,002-(1—0,135-LTVJ+ Cy
+o,oo13-(

+o,002.[1-0,125.%7‘!.]+0,13-¢y-
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— for walls of rectangular, T- or barbelled
section:

oL fy

d-d' 6Jf, '

— or from the alternative (and equivalent)
expressions for beams and columns:

(A.10b)

h

dp -1,
1+1,5-Z—j+0,13-¢y- P (A11a)

7

— and for walls of rectangular, T- or barbeiled
section:

\Y

dpL-fy

Ji ’

(A.11b)

where:
¢y is the yield curvature of the end section,

ay -z is the tension shift of the bending moment
diagram (see EN 1992-1-1: 2004, 9.2.1.3(2), with
zlength of internal lever arm, taken equaltod —d’
in beams, columns, or walls with barbelled or
T-section, or to 0,8h in walls with rectangular sec-
tion, and

ay =1 if shear cracking is expected to precede
flexural yielding at the end section (i.e. when the
yield moment at the end section, M,, exceeds the
product of L, times the shear resistance of the
member considered without shear reinforcement,
VR .. takenin accordance with EN 1992-1:1:2004,
6.2.2(1)); otherwise, (i.e. My < Ly -Vg c)ay =0,

fyand f, are the steel yield stress and the concrete
strength, respectively, as defined for expression
(A.1), both in MPa;

¢y =fy/Es

did' - BigctaHb A0 PO3TArHYTOI i CTUCHEHOT
apmaTypu BianoBigHo;

dy,. — (cepeqHin) niameTp po3TArHyTOi apMaTypu.

Mepwnia unen y Bupasax (A.10), (A.11) Bpaxosye
BHECOK Bif BUrMHY. [pyruin uneH npeacraensie
BHECOK aedopmalii 3pyweHHsA | TpeTin — npo-
CNU3aHHSA CTPWXHIB B aHKEPHOMY KpinneHHi.

d and d' are the depths to the tension and com-
pression reinforcement, respectively, and

dp. is the (mean) diameter of the tension rein-
forcement.

The first term in expressions (A. 10), (A.11) ac-
counts for the flexural contribution. The second
term represents the contribution of shear defor-
mation and the third anchorage slip of bars.
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Mpumirka. [Bi anbTepHaTMBHI CUCTEMU BUpa3iB:
(A.10a), (A.11a) 3 ogHoro Boky i (A.10b), (A.11b) 3
iHWworo Goky € npakTU4HO ekeiBaneHTHUMKU. Bupasu
(A.10a), (A.11a) € 6inbl nNpaBunbHUMKW, a BUpPA3U
(A.10b), (A.11b) 3pyuHili y BUKOPUCTAHHI, OCKINbKM
pO3paxyHoK ¢, Moxe OyTW 3B'S3aHUM 3 TPYOHOLAMM i
6iNbLUOK MIpOH CXUMBHUM 40 NOMUMOK.

(3) MyHkTn (1) i (2) 3aCTOCOBYIOTLCA [0 E€IIeMEH-
TiB i3 CTPWKHAMU NOB3AOBXHLOI apmaTtypu 6es
3’eAHaHHA BHanyck B 6e3nocepeHin 6rnM3bKOCTi
BiA KpaWHbOI AINSAHKW, A OYiKyeTbCR nnacTuyHa
nedopmanifn.  AKWO CTPUXKHI  NOB3AOBXHLOI
apmarypu nepioguyHoro npoginto 3'eqHyloThLCH
BHaMyCK, NOYMHAKOYM 3 KPaltHLOro nepepisy ene-
MeHTa (SK B KOMOHax i CTiHax i3 3'eQHaHHAM
BHAMyCK, MOYMHAKYM 3 PIBHA NiAnorn), MOMeHT
Teky4ocTi M, i kpuBu3Ha nnactu4Hoi gedopmadii
¢y Y BUpasax (A.10), (A.11) po3paxoByeTbCH 3
NnoaBOEHMM KoedillieHTOM apMyBaHHA MO BigHO-
WEHHI0 00 3HAYEHHS, 3aCTOCOBHOMO 3a Mexamu
3'eQHaHHA BHaNyCK. HAKIWO [OBXWHA NPAMOro
3'e|HaHHA BHaNycK lg MEHLLE HiX

NOTE The two alternative sets of expressions:
(A.10a). (A.11a) on one hand and (A.10b). (A.1lb) on
the other are practically equivalent. Expressions:
(A.10a), (A.1la) are more rational but expressions:
(A_I0b). (A.11b) are more convenient and their use may
be overall more convenient, as the calculation of ¢,
may be difficult and more prone to errors.

(3) (1) and (2) apply to members with longitudinal
bars without lapping in the vicinity of the end re-
gion where yielding is expected. If longitudinal
bars are deformed with straight ends lapped start-
ing at the end section of the member (as in col-
umns and walls with lap-splicing starting at floor
level), the yield moment My and the yield curva-
ture ¢, expressions (A.10), (All) should be com-
puted with a compression reinforcement ratio
doubled over the value applying outside the lap
splice. If the straight lap length [ is less than

loy,min =0.3-dp -fiyi N

ae:
dy — AiamMeTp CnoNy4YeHUX BHaMYyCK CTPUXKHIB,
f. — (y MMa) cepeaHe 3Ha4eHHA rpaHuLi Teky-

v
YOCTi cTani 3'€4HaHMX BHAMNYCK CTPUXHIB, OTpU-

maHe 3 BunpobysaHbL Ha Micui / 3 dodamkoaux

Oxepen iHhopmauii, TOMHOXEHUX Ha KoedilieHT

A0BIPYOT BIPONiAHOCTI, AK BU3HAY€HO B NyHKTI 3.5

Tabnuui 3.1, 3 ypaxyBaHHAM JOCATHYTOrO piBHA

indbopmaTusHocTi (aue. 3.5(2) P) i f, (B MMa), ak

BU3Ha4YeHo Ans supasy (A.1),

Toni:

- My i by cnig pospaxoByBath 3 ypaxyBaHHAM
HanpyeHHs Npu TeKky4ocTi fi, NOMHOXEHOTOo
Ha I /loy, min’

— Aedopmauilo TekyqocTi ¢, B OCTaHHbOMY
uneHi sBupasis (A.10a), (A. 11a) cnig nomMHo-
wnTn Ha Lo /loy mins

— ppyruid uneH y supasax (A.10), (A.11) cnig
MOMHOXWUTM HA BIAHOWEHHA BENUYUHU MO-
MEHTY TeKky4oCTi My , 3MiHEHOro Tak, wob epa-
XyBaTn 3'e4HaHHA BHAMYCK 4O MOMEHTY TeKy-
YOCTi 3@ MeXamu 3'eqHaHHA BHanyck;

— AN BU3HaYEHHS TOro, Y4 BNAMBAE BENUYMHA
ay -Z Ha neplmnii YneH y supasax (A.10), (A.11)
npu ay =1, obyToK Ly, - VR, NOPIBHIOETLCA 3
MOMEHTOM TEKYYOCTi My 3 BpaxyBaHHAM no-
NpaBKW Ha BMNNWB 3'€4HaHHA BHAMYyCK.
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where:
dy is the diameter of the lapped bars,

f, (in MPa) is the mean value of the steel yield
strength of lapped bars from in-situ tests and from
the additional sources of information, multiplied
by the confidence factor, as defined in 3.5 and Ta-
ble 31, accounting for the level of knowledge at-
tained (see 3.5(2)P) and £, (in MPa) is as defined
for expression (A 1),

then:

— M, and ¢, should be calculated with the yield
stress, f,, multiplied by lg /lgy, min:

- the yield strain, g, in the last term of expres-
sions (A. 10a), (A. 11a) should be multiplied by
IO/IOy,min’

— the second term in expressions {A. 10), (A1 1)
should be multiplied by the ratio of the value of
yield moment M, as modified to account for
the lap splicing, to the yield moment outside
the fap splice,

— in order to determine whether term ay, -z con-
tributes to the first term in expressions (A.10),
(A.11) with ay =1, the product Ly -V, is
compared to the yield moment M, as modified
for the effect of the lapping.



(4) Nyrktn (1) i (2) MOXYTb TaKOX 3aCTOCOBY-
BaTUCA [0 E€NEeMEHTIB 3 rNagkuMn CTPUKHAMMK
NoB3A0BXHBLOI apMaTypy, HaBiTb KONU iX KiHLj,
NOCTaBneHi i3 CTaHAapTHUMWU ravkamu, 3'eaHy-
IOTBCA BHAMYCK, NOYMHAIOYM 3 KPaWMHbOTO nepe-
pidy enemeHTa (kK B KonoHax i cTiHax i3 3'ea-
HaHHAM BHanyck, NOYMHAalOMW Big PiBHA nepe-
KPUTTS), 32 YMOBW, LLIO OOBXUHA 3'€0HAHHS BHa-
nycK lg AOPIBHIOE AK MiHIMyM 15 d ) .

(5) AKWO 3AIMCHIOETLCH PO3paxyHoK 3a aedop-
Mauisimu, BUMOrM Ao aedopmMadii BU3HaYalTLCH
3 po3paxyHKy CTPYKTYPHOI MOoZeni, B SKi KOpCT-
KICTb KOXXHOIO enemMeHTa NPUIAMaETLCA Takoko, Wo
AOPIBHIOE CEPeaHbOMY 3HauveHHio M, Ly /3-8y
Ha OBOX KiHUSAX eneMeHTa. Y aHOMy po3paxyHKy
AINAHKY 3pi3y y KiHUeBOMY nepepisi L, MoxHa
NPUAHATH TaKob, WO AOPIBHIOE MOMOBWHI 4OB-
XWHW eneMeHTa.

A.3.3 Banku, KONOHU | CMiHU: 3PyWeHHS

A.3.3.1 MpaHuyHul cmaH, bnu3skuli 00 pylHy-
saHHs (NC)

(1) UukniuHa miyHicTs Ha 3pylieHHs (3pi3) Vg
3MEHLIYETHCH B 3aneXHOCTi Bia BUMOr Ao
NNAcTUYHO! YacTUHW NOAATIMBOCTI, BUPAKEHIN
AK KoediuieHT nogaTnUMBOCTI AN1A NOnepevHol
Aedbopmallii 30HK 3pisy abo AN kKyTa obepraHHA
noscy Ha Topui enemeHTa: pAI =p, —1. Ana uiei

MeTU Moxe ByTn pospaxoBaHa, ik BigHOLIEHHS
NNacTUYHOI YacTuHKM KyTa obepTaHHA nosicy 0,
noaineHoi Ha KyT obepTaHHs Nosicy, AKNA Bia-
NnoBinae TeKy4ocTi By, WO PO3PaxoByeTbCs 3a
A3.24 (2)-(4).

HactynHy copmyny MOXHa BUKOPUCTOBYBaTW
ANs BUSHAYEHHA MILHOCTI Ha 3pyleHHs (3pi3) 3
ypaxyBaHHsM XOMYTIB | BULLIEBKa3aHOro 3MeH-
WeHHs (3 oanHuusIMy BumiptoBanhs: MH i metpu):
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(4) (1) and (2) may be considered to apply also to
members with smooth longitudinal bars, even
when their ends, supplied with standard hooks,
are lapped starting at the end section of the mem-
ber (as in columns and walls with lap-splicing
starting at floor level), provided that the lap length
lp is at least equal to 15-dy, .

(5) If the verification is carried out in terms of de-
formations, deformation demands should be ob-
tained from an analysis of a structural model in
which the stiffness of each element is taken to be
equal to the mean value of M, -Ly/3-8,, at the
two ends of the element. In this calculation the
shear span at the end section, L, may be taken to
be equal to half the element length.

A.3.3 Beams, columns and walls: shear
A.3.3.1 Limit State of Near Collapse (NC)

(1) The cyclic shear resistance, Vg, decreases
with the plastic part of ductility demand, ex-
pressed in terms of ductility factor of the trans-
verse deflection of the shear span or of the chord

rotation at member end: pA' =p, —1. Forthis pur-

pose may be calculated as the ratio the plastic
part of the chord rotation, 6 normalized to the
chord rotation at yielding, 6, calculated in accor-
dance with A.3.2.4 (2) to (4).

The following expression may be used for the
shear strength, as controlled by the stirrups, ac-
counting for the above reduction (with units: MN
and meters):

Vg = — -[-;-min(N;O,SS-Ac ) +(1 —o,os-min(s;ug‘)) x

x {0,16-max(0,5;100'0tot)'[1-0,16-min(5;%v—D-\/E-Ac +Vy ﬂ

ae:
Ye1 — Npunmaemo 1,15 Ana nepBUHHUX CEUCMIY-
HUX enemeHnTiB i 1,0 AnA QpyropsagHnX cemncMmiv-
HUX ENEMEHTIB (5K BU3HAYEHO B NyHKTI 2.2.1(6)P);

h — BucoTa nonepeyHoOro nepepisy (4opiBHIOE
DiameTpy D ana kpyrnux nepepisis);

(A12)

where:

Ye1is equal to 1,15 for primary seismic elements
and 1,0 for secondary seismic elements (as de-
fined in 2.2.1(6)P);

h is the depth of cross-section (equal to the diam-
eter D for circular sections);
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X — BUCOTa 30HU CTUCKY,

N — cTuckanbHa OCbOBa cuna (nosuTueHa OnA
pO3TAry NPUAMAaETLCA 33 HYMb),

Ly =M/V - BigHOWEHHA MOMeHT/nonepevHa
cuna y KiHUeBoMy nepepisi;

A, — nnowa nonepeYyHoro nepepisy, nNpuuHsaTa
TAKOI0, WO AOPIBHIOE by, -d ANSA NPAMOKYTHOro
NoMepeyHoro nNepepisy WMPHUHO (TOBLLMHOID) b,
i KOHCTpyKTMBHOW BucoTOld d abo AoOpiBHIOE
1-D2/4(ne Dy =D -2-¢-2-dy,, ~ niametp Ge-
TOHHOTO CEpPAEYHWMKA OO BHYTPIWHBLOI KinbLesol
apmatypu, ge D i ¢ Bu3Ha4eHi B NyHKTi b) HUx4e i
Opw — Di@MeTp nonepeyHol apmatypu) Ans Kpyr-
nnX nepepisis;

f = MiLHICTb 6ETOHY Ha CTWUCK, SIK BU3HAYEHO ANs
Bupasy (A.1); Ans NEepPBUHHUX CEUCMIYHUX ene-
MEHTIB 3Ha4eHHs f. cnid po3ainuTh Ha KoedilieHT
BianosiganbHOCTI 3a marepianom (ans 6eToHy)
signosigHo go ctaHaapTy EN 1998-1:2004, 5.2.4;

Piot — KoedilieHT 3aranbHOro NOB3A40BXHLOrO
apMyBaHHs;

V,, — BHECOK NonepevHol apMaTypu B MiLIHICTb Ha
3pYLWEHHA (3pi3), NPUAHATUIA TakuMm, WO AOopis-
HIOE:

a) Ans nonepeYHNx nepepisis 3 NPAMOKYTHUM pO3-
MiLLleHHSIM aPMYBaHHS LUMPUHOIO (TOBLLMHOIO) b,

Vi =Pw by -Z-Fpy

ae:
pw — KOedIilieHT 3aranbHOro NoNepevHoro apMy-
BaHHA,;

Z — NOBXWHA BHYTPIWHLOrO Mnevya Baxens, sK
BkazaHo B A.3.2.4(2);

fow — HaNPyXeHHs npw TEKy4OoCTi nonepeyHor
apmartypu Bu3HadeHe 3a cdopmynow (A.1); ans
NEPBUHHUX CENUCMIYHWX enemMeHTiB cnig Aaani
poO34iNMTH Ha KoediuieHT HaainHOCTI 3a mare-
pianoM (ons crani) BigNOBIAHO A0 cTaHOapTy
EN 1998-1:2004, 5.2 .4,

b) ona kpyrnux nonepevHux nepepisie:

ae:
D — pniameTp nepepisy;

Ay, — NIIOLA NonepeyHoro nepepisy Kinbuesoro
XOMyTa;

S — KPOK XOMYTIB NO LUeHTparnbHUX niHiax;
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fow (D-2-¢),

x is the compression zone depth;

N is the compressive axial force (positive, taken
as being zero for tension);

Ly =M/V is the ratio moment/shear at the end
section;

A. is the cross-section area, taken as being equal
to b, -d for a cross-section with a rectangular
web of width (thickness) b,, and structural depth
d, orto n-DZ/4 (where D, =D -2-¢—2-dy,, , is
the diameter of the concrete core to the inside of
the hoops, with D and ¢ as defined in b) below and
dy, the diameter of the transverse reinforcement)

for circular sections; '

f. is the concrete compressive strength, as
defined for expression (A.l); for primary seismic
elements f, should further be divided by the par-
tial factor for concrete in accordance with

EN 1998-1:2004, 5.2.4;
p ot 1S the total longitudinal reinforcement ratio;

V,, is the contribution of transverse reinforcement
to shear resistance, taken as being equal to:

a) for cross-sections with rectangular web of width
(thickness) b,

(A.13)

where:
pw is the transverse reinforcement ratio;

z is the length of the internal lever arm, as speci-
fied in A.3.2.4(2), and

f,w is the yield stress of the transverse reinforce-
ment as defined for expression (A.1), for primary
seismic elements should further be divided by the
partial factor for steel in accordance with
EN 1998-1:2004, 5.2.4;

b) for circular cross-section:

(A.14)

where:

D is the diameter of the section,

A, is the cross-sectional area of a circular stir-
rup,

s is the centerline spacing of stirrups,



fyW — 5K BU3Ha4eHO B NYHKTI (a) BuLLE,;

C — 3ax1cHW Lwap beToHy.

(2) MiyHicTb Ha 3pyLieHHs (3pi3) 6ETOHHOI CTiHW
VR He moxe NpuiAMaTUCs BinbLIoKo HXK 3HAYEHHS,
Wo Bignoeigae PywHYBaHHIO nonepe4vHoi apma-
TYPU VR max. SKE NPU LUKNIYHOMY HaBaHTaXEeHHI
Moxe OyTu po3paxoBaHe 3 HACTYMHOro BUPasy
(8 MH i meTtpax):

OCTY-H B EN 1998-3:2012

fyw is as defined in (a) above, and

¢ is the concrete cover.

(2) The shear strength of a concrete wall, V,, ,
may not be taken greater than the value corre-
sponding to failure by web crushing, V) max.
which under cyclic loading may be calculated
from the following expression (with units: MN and
meters):

VR,max = Y
el

x (1+0,25max(1,75;100'pt0t))x[1-0,2-min[Z;éhi)-\/E-bw -ZJ,

e Yeq=1,15 ONa NepBUHHUX CEUCMIYHUX ene-
MeHTiB i 1,0 NS BTOPUHHUX CENCMIYHUX ene-
MeHTiB, f, BUpaxaetbest B MMa, b, i z Bupaxa-
I0TbCA B METPaX i VR max B MH, @ BCi iHWi amiHHi —
AIK BU3HaAYEHO B NyHKTI (1).

MiuHicTb Ha 3pi3 Nig UMKNIYHUM HABAHTaXKEHHAM
BU3HaAYaETLCH PYAHYBaHHAM MnonepeqHol apma-
TYpU [0 HacTaHnHsA CTaHy TeKyqoCTi npw 3ruHi i

BU3HAYAETLCS 3a hopmyrioo (A.15) npu u? =0.

(3) Axwio B BGETOHHIN KONOHI BiAHOCHa AinsHKa
3pi3y Ly /h y kiHUeBOMY nepepisi 3 Makcumans-
HUM 3 JBOX MOMEHTIB Ha KiHLUi enemeHTa, € MeH-
woto abo gopisHioe 2,0, To ii MiLHICTb Ha 3pi3 Vg
He MoBuHHA OyTW BINbLIOKID HiK 3HAYEHHSA, AKe
BiANOBIJaE PYWHYBAHHIO YHaCRifoOK PYWHYBaHHS
nonepeyHol apMaTtypu y3a0Bx giaroHani KonoHu
nicna OOCATHEHHNA TPaHULi TEeKy4oCTi Ha 3ruH
VR max: K€ Nifl UMKNIYHUMN HABAHTAKEHHAMM
mMoxe ByTn pospaxoBaHe 3 BUpasy (3 OOUHULIAIMUK
BUMIpIOBaHHA: MH i meTpu):

0’85'(1“0’06'min(5;ugl)) X[1 +1 ,smin[0,15;—N’J}x

c’ fC
(A.15)

where yo1=1,15 for primary seismic elements
and 1,0 for secondary seismic ones, £, is in MPa,
b,, and z are in meters and Vg nax in MN, and all
other variables are as defined in (1).

The shear strength under cyclic loading as con-
trolled by web crushing prior to flexural yielding is

obtained from expression (A.15) for p.zl =0.

(3) If in a concrete column the shear span ratio,
Ly, /h, at the end section with the maximum of the
two end moments less or equal to 2,0, its shear
strength, Vi, should not be taken greater than the
value corresponding to failure by web crushing
along the diagonal of the column after flexural
yielding, VR max, Which under cyclic loading may
be calculated from the expression (with units: MN
and meters):

VR, max ~— Y
el

x (1+0,45-(100 p ot} ) - yMin(40:1;) - by, -2 -8in23,

e
O — KyT MDK jJiaroHanmo | BICCK) KOMOHW
(tand = h/2-Ly), i pewTa BCIX 3MIHHUX — 5IK BU3-
Hau4eHo B NyHkTi (3).

(4) MinimaneHuid onip Ha 3pi3 poO3pPaxoBYETLCH
BinnoBsigHo fo craHaapty EN 1992-1-1:2004 abo
3a gonomoroto Bupasis (A.12) - (A.16).

4/7-(1—0,02-min(5;u§')) [1 135 N J
72 11+1,35-—— [x
c'lc

(A.16)

where:

d is the angle between the diagonal and the axis of
the column (tand =h/2-Ly/), and all other vari-
ables are as defined in (3).

(4) The minimum of the shear resistance calcu-
lated in accordance with EN 1992-1-1: 2004 or by
means of expressions (A. 12)-(A.16) should be
used in the assessment.
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(5) Y pospaxyHkax cnif BUKOPUCTOBYBaTw
cepefiHi 3HaYeHHst xapakTepucTvk marepiarnis,
oTpumaHi 3 BUNpobyBaHb Ha MicLi | 3 4OAaTKOBUX
mxepen iHdopmadii.

(6) Ans NEepBUHHUX CEMCMIYHUX ENEeMEeHTIB ce-
PeLHi 3HAYEHHN XapaKTepuUCTUK MILHOCTI MaTte-
pianie, OKpiM AiNeHHs Ha KoediuieHTn AoBIpHOI
BiporiaHocTi, 6a3yrTbCcs Ha piBHI iHOpMaTUB-
HOCTI, | NOBUHHI TAKOX OiNUTUCS HA KoedilieHTu
HadiHoCTI 3a maTtepianom BiANOBIAHO OO CTaH-
aapty EN 1998-1:2004, 5.2.4.

A.3.3.2 paHu4HUll cmaH npu 8a2oMux Mowkoo-
XeHHsIX (SD) i 3 0BMexeHUMU NOWKOOKEHHIMU
(DL)

(1) MNepesipka Ha nNepeBULEHHA BKa3aHUX [BOX
rpaHUYHUX CTaHIB HE NOTPIOHa, 3a BUKIIIOYEHHAM
BMNaAKy, KONW BKasaHi ABa rpaHUYHUX CTaHu €
€OUHUMK, WO BAMAralTb nepesipku. Y uUbOMy
Bunaaky sacrocosyeTbes A.3.3.1.

A.3.4 Cmuku Mix 6ankamu i KOJIOHamu

A.3.4.1 paHuyHuli cmaH, 6nusbkuti 8o pyuHy-
gaHHs1 (NC)

(1) Bumoru Ha 3pyLlieHHs (3pi3) B CTUKax BU3Haua-
I0TbCH BiANoBiaHO Ao ctaHgapTy EN 1998-1:2004,
5.5.2.3.

(2) MiunHicTb CTUKIB Ha 3pyLueHHs (3pi3) BU3Ha4a-
I0TbCH BiANOBIAHO A0 cTaHgapTy EN 1998-1:2004,
55.3.3.

(3) Mynktn A.3.3.1(5) i (B) 3acToCOBYOTLCS 40
CTUKIB NEPBUHHUX CENCMIYHUX €NEeMEHTIB 3
HLLUMU eneMeHTamu.

A.3.4.2 paHuyHUli cmaH 8a20M0e0 [OWKOO-
weHHs (SD) i 3 obmexeHum nowkodxeHHsim (DL)

(1) MNepeBipka Ha NepeBULLEHHA BKazaHWx OBOX
rPaHUYHKUX CTaHIB He NOTPIBHA, 32 BUKITIOYEHHAM
BUMAZAKy, KONMWU BKa3aHi ABa rPaHUYHUX CTaHU €
€auHUMHK, SKi HeoOxigHo nepesipuTu. Y LbOMY
BUNaaky 3actocoByeTbCs A.3.4.1.

A.4 Mogeni Hecyy4oi 3gaTHOCTI onA
nigcuneHHA

A.4.1 3acanbHi NONI0XKEeHHS

(1) NpaBuna 3 nepeBipkn MiLHOCTI i Aedopma-
TUBHOCTI B HACTYMNMHUX po3dinax 4ns nigcuneHux
eNleMEeHTIB BigHOCATLCS A0 Hecydol 34aTHOCTI,
WO BiANOBIAAE rpaHUYHOMY CTaHy, ONn3bkoMy
[0 pyiHyBaHHA B nyHkTax A.3.2.2 i A.3.3.1 po
3aCTOCYBaHHA 3aranbHOro KoeitieHTa v .
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(5) Mean material properties from in-situ tests and
from additional sources of information, should be
used in the calculations.

(6) For primary seismic elements, mean material
strengths in addition to being divided by the ap-
propriate confidence factors based on the Knowl-
edge Level, they shouid be divided by the partial
factors for materials in accordance with
EN1998-1:2004, 5.2.4.

A.3.3.2 Limit State of Significant Damage (SD)
and of Damage Limitation (DL)

(1) The verification against the exceedance of
these two LS is not required, unless these two LS
are the only ones to be checked In that case
A.3.3.1 applies.

A.3.4 Beam-column joints
A.3.4.1 LS of Near Collapse (NC)

(1) The shear demand on the joints is evaluated in
accordance with EN 1998-1: 2004, 5.5.2.3.

(2) The shear capacity of the joints is evaluated in
accordance with EN 1998-1:2004, 5.5.3.3.

(3) A.3.3.1(5) and (6) apply to joints of primary
seismic elements with other elements.

A.3.4.2 Limit State of Significant Damage (SD)
and of Damage Limitation (DL)

(1) The verification against the exceedance of
these two LS is not required, unless these two LS
are the only ones to be checked. in that case,
A.3.4.1 applies

A.4 Capacity models for strengthening

A.4.1 General

(1) The rules for member strength and deforma-
tion capacities given in the following clauses for
strengthened members refer to the capacities at
the LS of NCin A.3.2.2 and A.3.3.1 prior to the ap-
plication of the overall factor y.q. The v factors
specified in A.3.2.2 and A.3.3.1 should be applied



KoediuieHTn y o4, ycTaHoBneHi B nyHkrax A.3.2.2
i A3.3.1, cnig 3acTtocoByBaTM A0 MilUHOCTI i
necopMaTUBHOCTI NS CUNEHOro eneMeHTa y Bia-
NOBIAHOCTI 3 HACTYNHKUMK po34inamMu.

(2) Ons Hosoi apmatypu i HoBoro BeToHy, siKi
BUKOPUCTOBYIOTLCA MPU PEKOHCTPYKLiT enemeH-
TiB, 3aCTOCOBYIOTbCA KOEMILiEHTN HaAIAHOCTI
3a MarepianoMm, sKi Bu3HaveHi B cTaHaapTi
EN 1998-1:2004, 5.2.4, a 4ns HOBOI KOHCTPYKLii-
HOI cTani Ans peKOHCTPYKLUIii BMKOPUCTOBYIOTHCS
koedpiyieHTn i3 crtaHpapty EN  1998-1:2004,
6.1.3(1)P.

A.4.2 [lidcuneHHss 3a donomoz2010 6emoHHUX
Kopcemig

A.4.2.1 Bemyn

(1) BETOHHI KOpPCEeTH 3aCTOCOBYIOTLCS 40 KOMOH i

CTiH 3 HACTYMHUMMU LiNsAMN;

— NiABULLEHHA HECYy4YOi 30aTHOCTI;

— nigBULLEeHHa MiLHOCTI Ha 3ruH ifabo 3pis;

— niauweHHA nedopmaLifHoT 30aTHOCTI;

— NigBUWEHHA MILHOCTI AeteKTHUX CTUKIB ap-
MaTypu BHanyck.

(2) ToswwmHa kopceTiB NOBMHHA AasaTh MOX-
NUBICTb PO3MILLLEHHA $AK MOB3JOBXHbLOI, TaK i
nonepeYHol apmatypyu 3 BINOBIOHUM 3aXUCHWUM
LapoM.

(3) Konu meTow KopceTiB € NiABULLEHHS MiLHOCTI
Ha 3rWH, CTPWXKHI NOB340BXHLOI apMaTypy crnif
NPOgOBXUTI A0 HACTYNHOro NOBEPXY 4epes OT-
BOPW, O NPOHU3YIOTb NMANTY, TOOi SK FOPU3CH-
TanbHe CTATYBaHHA CNig po3MillyBaTh Ha AinsaHui
CTUKy Yepe3 ropu3oHTanbLHi 0TBOPW, BUCBEPANEHI
B Bankax. CTaryBaHHS MOXHa He BWKOPUCTOBY-
BaTK y pasi NOBHICTIC oOMeXeHOro goctyny Ao
BHYTPILLIHIX CTUKIB.

(4) 3a HeoDXigHOCTI NIABULLEHHRA MILJHOCTI Ha 3pi3
i 3MEHLUEHHA NOAATNMBOCTI 3 O4HOYACHUM nig-
CUNEHHAM 3'€QHaHb BHAMYCK KOPCETU (SiK ycTa-
HOBKa apMaTypu, Tak i GeTOHyBaHHS) NOBUHHI
3aKiH4yBaTUCA i3 3arNULEHHSAM NPOMIXKKY 3 nnu-
TOK 6nK3eKko 10 Mm

A.4.2.2 TlidsuweHHss MiyuHocmi, xopcmkocmi i
3MeHWweHHs deghopmamugHocmi

(1) Ans OuiHKM MiLHOCTI | NOOATNUBOCTI enemeH-
TiB, NiACUINEHUX KOPCEeTaMn, MOXyTb ByTn 3pob-
NEHi HaCTyMHi CNPOLWEeHi AONYLLEHHS:
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on the strength and deformation capacities of the
retrofitted member, as determined in accordance
with the following clauses.

(2) The partial factors to be applied to the new
steel and concrete used for the retrofitting are
those of EN 1998-1:2004, 5.2.4, and to new struc-
tural steel used for the retrofitting are those of
EN 1998-1:2004, 6.1.3(1)P.

A.4.2 Concrete jacketing

A.4.2.1 Introduction

(1) Concrete jackets are applied to columns and
walls for ail or some of the following purposes:

— increasing the bearing capacity;

— increasing the flexural and/or shear strength;
— increasing the deformation capacity;

— improving the strength of deficient lap-splices.

(2) The thickness of the jackets should allow for
placement of both longitudinal and transverse re-
inforcement with an adequate cover.

(3) When jackets aim at increasing flexural
strength, longitudinal bars should be continued to
the adjacent storey through holes piercing the
slab, while horizontal ties should be placed in the
joint region through horizontal holes drilled in the
beams. Ties may be omitted in the case of fully
confined interior joints.

(4) When only shear strength and deformation ca-
pacity increases are of concern, jointly with a pos-
sible improvement of lap-splicing, then jackets
should be terminated (both concreting and rein-
forcement) leaving a gap with a slab of the order
of 10 mm.

A.4.2.2 Enhancement of strength, stiffness and
deformation capacity

(1) For the purpose of evaluating strength and de-
formation capacities of jacketed elements, the fol-
lowing approximate simplifying assumptions may
be made:
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enemMeHT, NIACUNEHUN KOPCETOM, MNOBWHEH
nosoauTn cebe sik MOHONMIT, CTapwui i HOBUM
HEeTOH NOBWUHHI BeCTK cebe K KOMMO3WT;

ToM haKT, WO OCbOBE HABAHTAXEHHS, Cno-
4yaTKy NpuknageHe A0 CTapol KONMOHW, He Bpa-
XOBYETbCS, i MOBHE OCbOBE HaBaHTaXEHHS
BBE)XXAETbCA NPUKNaAEHUM Ha BECb eNIEMEHT
pa3oM 3 KOPCeTOoM;

BNacTUBOCTI BETOHY KOpceTa PO3NOBCIOOXY-
IOTBCA Ha Becb NOMeEpeYHWA nepepis ene-
MEHTa.

(2) NepenbayaeTbes, WO MK BEMUYUHAMU Vi |
I\/1y 0y, 0, € HaCTYNHi 3aneXHOCTi, po3paxoBaHi
BUXOAAYM i3 3pobNeEHMX BULLE LONYWEHb, NPUIA-

MaKTbCA HACTYMHI 3HaYeHHa Vg, My, 8y, 6, npu

nepesipLi HecCy4oi 34aTHOCTI:

the jacketed element behaves monolithically,
with full composite action between old and
new concrete,

the fact that axial load is originally applied to
the old column alone is disregarded, and the
full axial load is assumed to act on the jacketed
element,

the concrete properties of the jacket are
assumed to apply over the full section of the
element.

(2) The following relations may be assumed to
hold between the values of Vg, M, , 6, and 6,
calculated under the assumptions above and the

values Vé, M;, 9; and 9; to be adopted in the

capacity verifications:

— ans V;;Z - ForV,%:
Vg =0,9-Vg; (A17)

- ﬂﬂﬂM;: - ForM;:
My =M, ; (A.18)

- nnﬂe;: - Fore;

Axwo meTop, 3’eaHaHHnA KopceTa 3i ctapum beto-
HOM BKOYMAE HaAaHHs LWOPCTKOCTI KOHTAaKTHIM
nosepxHi 6eToHy, TO:

0y =1,050, ;

Ona pewTty TMNIB 3’€QHaHHA KOpceTa 3i CTapum
DETOHOM, AKWO HIAKWMX cheuianbHUX 3axonis
npuamatncs He oyae:

Oy =1,29y ;

- AJ’IFIGL:

(3) 3HaveHHn B, B, M, enemeHTa 3 KOpPCETOM

3a Bumoramun beanekn noeuHHi OyTn po3spaxosa-
HAMKW 3 ypaxyBaHHSM: a) CEPEAHBOIO 3HAYEHHSA
MILLHOCTi icHyK04OT cTani, 6e3anocepefHbO OTpU-
MaHOro 3 BUNpPoBOyBaHb Ha Micyi i 3 [OOATKOBUX
axepen iHgopmadii, NoOAINEHOro HanexHuUM Yu-
HOM Ha koediuieHT JOoBIpYOT BIPOrigHOCTI, BU3Ha-
YeHWid B NyHKTI 3.5, AKUA BPaxoBYE OOCATHYTUIA
piBeHb iHpOPMATUBHOCTI; i b) HOMIHanNbHY Mil-
HICTb [OOaTKOBOrO DETOoHyY | apMaTypu.
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If measures to connect the jacket to the old con-
crete include roughening of the interface:

(A.19a)

For all other types of measures to connect the
jacket to the old concrete, or if no special mea-
sures are taken:

(A.19b)
— For 6;:
(A.20)

(3) The values of eL, 6;,, M:, of the jacketed mem-

ber, to be used in comparisons to demands in
safety verifications, should be computed on the
basis of: (a) the mean value strength of the exist-
ing steel as directly obtained from in-situ tests and
from additional sources of information, appropri-
ately divided by the confidence factor in 3.5, ac-
counting for the level of knowledge attained, and
(b) the nominal strength of the added concrete
and reinforcement.



(4) 3HavueHHs 6, ey, My enemMeHTa, nNigcuneHoro

KOPCETOM, NEPEBIPAETECA HA BMKOHAHHS BUMOT
6e3nekn Ha OCHOBI: @) CepeaHbLOro 3HaYEeHHSs
MILHOCTI iCHYiOMOT apmaTypn, 6e3nocepenHbo
oTpumaHoro 3 sunpobyeBaHb Ha Micyi i 3 gopart-
KoBUX AXepen iHdopmalil, nogineHoro Ha koe-
hilieHT JOBIPYOI BIipOrigHOCTI, BU3HA4YeHMA y 3.5,
fIKNA BpaxoBye AOCATHYTUM piBeHb iHthopmaTue-
HOCTi; i b) HOMiIHaNbLHOI MILHOCTI 404aTKOBOrO
6eToHy i apmatypu. Y NEpPBUMHHUX CENCMIHMHUX
enemeHTax cepeaHe 3Ha4veHHA MiLHOCTI ICHY04OT
cTanesoi apMaTypu i HOMIHaNbHY MIUHICTL O0-
[aTkoBMX martepianie cnig po3ainutu Ha koedi-
LieHTV HadiAHOCTI 3a Marepianom Ana ctanesoil
apmartypu i 6eToHy — BignoBiAHO 0O cTaHgapTy
EN 1998-1:2004, 5.2.4.

(5) 3HaueHHs M, enemeHTis, nigcuneHnx kopce-

Tamu, sKi BKNWO4YalTb B pobOTY KpUXKI KOMMO-
HeHTu/mMexaHi3amin BignosigHo o 4.5.1 (1)Pb),
cnig po3paxoByBaTW Ha OCHOBI: a) cepefHbOoro
3HaYEeHHA MILHOCTI icHYtouoi apmaTypuy, 6e3no-
cepeaHbLO OTPUMAHOTO K 3 A0CNIAIB Ha MicLi, Tak
i 3 004aTKOBUX DpKepern iHopMaLii, NOMHOXEHUX
Ha koedilieHT gosip4oi BiporigHocTi 3a 3.5, 3 ypa-
XyBaHHAM [OCSITHYTOro PiBHS1 iIHOPMAaTUBHOCTI;
i b) HOMiHanbHOI MiILHOCTI goaaHoro HETOHY i
apmatypu (ame. 3.5 (2)P).

A.4.3 llidcuneHHss 3a JONIOMO2010 cMasnesux
Kopcemie

A.4.3.1 Bemyn

(1) Cranesi kopceTn 3aCTOCOBYIOTbCS B OCHOB-
HOMY 411 KOMOH 3 METOI NIABULLEHHA MILHOCTI
Ha 3pi3 i nigcuneHHa aedekTHUMX 3'edHaHb
BHaNycK. BoHM MOXyTb TakoX po3rnsgaTucs ans
NigOBULEHHA nOoaaTtnUBOCTI (3MEHLWIEHHS KpUX-
KOCTi) 4epe3 06 TNUCHEHHS.

(2) CraneBi KopceTU HaBKONO NPAMOKYTHMX
KOMOH 3a3euyain ByayoTbCa 3 HOTUPLOX KYTHUKIB
no Kytax nepepisy, 40 SIKMX NpMBapoTLCs abo
CyuinbHi cTtanesi nucty, abo OkpeMi ropn3o-
TanbHi 6inbL TOBCTI cTanesi Haxaaku. KyTHUKK
MOXYTb NPUKPINNATUCS 40 6ETOHY 3a A0NOMOToI0
enoKCMAOHOro Krew abo NPOCTO NPUTUCKATHUCA 40
HbOrO BNPUTYN 6e3 NPOMDKKIB NO BCi BUCOTI.
Haknagkun MOXyTb nigirpisarncsa 6esnocepenHLo
nepen 3BapoBaHHAM ANsA 3abe3anevyeHHsA 3roaom
[eskoro 06 TUCHEeHHSA KOMOHU.
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(4) The value of 6:,, 6;,, M; of the jacketed mem-

ber, to be compared to the demand in safety verifi-
cations, should be computed on the basis of: (a)
the mean value strength of the existing steel as di-
rectly obtained from in-situ tests and from the ad-
ditional sources of information, divided by the
appropriate confidence factor in 3.5, accounting
for the level of knowledge attained, and (b) the
nominal strength of the added concrete and rein-
forcement. In primary seismic elements the mean
value strength of the existing steel and the nomi-
nal strength of the added materials should be di-
vided by the partial factors for steel and concrete
in accordance with EN 1998-1:2004, 5.2.4.

(5) The value of M;, of jacketed members that

deliver action effects to brittle components/me-
chanisms, for use in 4.5.1 (1)P(b), should be com-
puted on the basis of: (a) the mean value strength
of the existing steel as directly obtained from
in-situ tests, and from additional sources of infor-
mation, appropriately multiplied by the confidence
factor in 3.5, accounting for the level of knowledge
attained; and (b) the nominal strength of the
added concrete and reinforcement(see 3.5 (2)P).

A.4.3 Steel jacketing

A.4.3.1 Introduction

(1) Steel jackets are mainly applied to columns for
the purpose of: increasing shear strength and im-
proving the strength of deficient lap-splices. They
may also be considered to increase ductility
through confinement.

(2) Steel jackets around rectangular columns are
usually built up of four corner angles to which ei-
ther continuous steel plates, or thicker discrete
horizontal steel straps, are welded. Corner angles
may be epoxy-bonded to the concrete, or just
made to adhere to it without gaps along the entire
height. Straps may be pre-heated just prior to
welding, in order to provide afterwards some posi-
tive confinement on the column.
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A.4.3.2 Miynicms Ha 3pyLwieHHs (3pi3)

(1) YcraHoBKky kopceTa MOXHa po3rnsgatn Ak
36inNbWeHHA HasiBHOT MiLHOCTI KONOHU Ha 3pis,
AKLWO KOpceT Npauloe B NPYXHOMY AianasoHi.
BukoHaHHs uiei ymoBu HeobxigHo, wob obme-
KUTU PO3KPUTTH BHYTPIWHIX TpiwuH i 3abesne-
YUK LiNiCHICTb GeToHy, Wo Ao3Bonse 36epertu
nepBUHHUIA MEXaHi3M OMopy Ha 3pis.

(2) Hagitb sKWO BUKOpUCTOBYETLCA Tinbkn 50 %
rpaHuui TEKy4OCTi cTani kopceTta, TO foaaTkosa
MILHICTb Ha 3pi3 V| 3a paxyHOK MOro NPUCYTHOCTI
cknage:

2-t
V;=0,5-

ne:
tj — TOBLLMHA CTaneBux HaKNagok,
b — WnpWHa cTanesux Haknanok,

S — KPOK cTanesux Haknagok (b/s = 1, y pasi
CyLiNbHNX CTanesux NNacTuH),

fyid — NPOEKTHa rpaH1uLa TEeKy4oCTi cTani Kop-
ceTa, WO OOPIBHIOE il HOMIHANbHIX MILHOCTI, NoA -
neHin Ha koediuieHT HaaiMHOCTI 38 marepianom
LN KOHCTPYKLiMHOI cTani sBignosigHO A0 CTaH-

papty EN 1998-1:2004, 6.1.3(1) P.
A.4.3.3 3amuckayi Onsi crmuKie eHarycK

(1) Cranesi kopcetn MoxyTb 3abesnevysaTtu
eheKTUBHWIA 3aTUCK Ha AINAHKaX CTUKIB BHaNyck
ONA  NONINWEHHS  UMKNiYHOI  AedhopMaLninHoi
3paTtHocTi. Onst oTpUmaHHs OaHoro pesynstarty
HeobxigHe BUKOHaHHS HACTYMHUX YMOB:

— [OBXWHA KopceTa mae nepesullyBaTn [OB-
KUHY DISISHKN 3'€QHaHHA BHAMYCK, SK MIHIMYM,
Ha 50 %;

— KOPCET Mae NpUTAryBaTUCA [0 MOBEPXHi KO-
NoHK, siK MiHiMyM, ABoma psiaamu bontiB 3
KOXHOI CTOPOHW, NepneHgukynspHux OO0 Ha-
NPAMY HaBaHTaXEHHS;

— KOMW 3'eQHAHHA BHANYCK 34iACHIOETBCH 6ins
OCHOBM KOMOHW, oauH psig GonTiB cnig pos-
TawoByBaTK 6inNs BepwUHW AINAHKKW 3'eq-
HaHHA BHaNyCK, a iHWWA — Ha BiACTaHi, WO
fopieHioe 1/3 gaHoi AinsHKW Big OCHOBW.
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A.4.3.2 Shear strength

(1) The contribution of the jacket to shear strength
may be assumed as additive to existing strength,
provided the jacket remains well within the elastic
range. This condition is necessary for the jacket to
be able to control the width of internal cracks and
to ensure the integrity of the concrete, thus allow-
ing the original shear resisting mechanism to con-
tinue to operate.

(2) If only 50 % of the steel yield strength of the

jacket is used, the expression for the additional
shear V; carried by the jacket is:

1

, (A.21)
cosa

where:
tj is is the thickness of the steel straps,

b is the width of the steel straps, and

s is the spacing of the steel straps (b/s =1, in case
of continuous steel plates), and

— NPOEKTHa rpaHnLA TeKy4oCTi cTani kopeeTy, is
the design yield strength of the steel of the jacket,
equal to its nominal strength divided by the partial
factor for structural steel in accordance with
EN 1998-1:2004, 6.1.3(1)P.

A.4.3.3 Clamping of lap-splices

(1) Steel jackets can provide effective clamping in
the regions of lap-splices, to improve cyclic defor-
mation capacity For this result to be obtained the
following is necessary:

— the length of the jacket exceeds by no less
than 50 % the length of the splice region,

— the jacket is pressured against the faces of the
column by at least two rows of bolts on each
side normal to the direction of loading;

— when splicing occurs at the base of the
column, the rows of bolts should be located
one at the top of the splice region and another
at 1/3 of that region, starting from the base.



A.4.4 Mokpummsi i o620pmaHHs nosniMepamu,
apmogaHumu eosiokHamu (FRP )

A.4.4.1 Bcmyn

(1) OcHOBHI BUNaAKM BUKOPUCTaHHSA MonimMepis,
apMOBaHMX BONOKHAMU, NpU CENCMIYHIA Moadep-
Hi3auii icHyoHMX 3ani3o6eToHHUX eneMeHTIB:

—  NiABULLEHHS MiLLHOCTi KOMOH i CTiH Ha 3pyLUEH-
HS LWSISIXOM HaKMewku 30BHI noniMepy, apmo-
BaHOro BONOKHOM, 3 pOo3TallyBaHHAM BOMOKOH
y Hanpsimi KinbUEeBOi apMaTypu;

— NiABUUIEHHS NOLATNMBOCTI Ha Topui ene-
MEHTIB Yepe3 popaTkoBe oO6TUCHEHHA 3a
LOMOMOroi0 NoNiIMEpPHUX KOPCETiB, apMOBaHNUX
BOMOKHOM, 3 OpiEHTALiE BONOKOH NO nepm-
MeTpy,

— 3anobiraHHA po3puBY 3'eQHAHHA BHAMYCK LWNSA-
XOM 36inbWeHOro 0BTUCHEHHS MOMiMEPHUM
NOKPUTTSIM, PO3TALLOBAHMUM MO NepuMeTpy.

(2) BnnuBoM NOKpUTTA i OOGropTaHHA enemeHTis
noniMepom, apMOBaHNM BOSTIOKHOM, Ha Orip 3r1Hy
B KiHUEBOMY nepepisi i Ha 3HauveHHs kyTa obep-
TaHHSI XOPAW NPW QOCATHEHHI rPaHuLLi TEKYYOCTI
0y MOXHa 3HEXTyBaTV (3Ha4eHHs By Moxe Oymn
po3paxoBaHe BignosigHo o A.3.2.4 3 (2) — (4),
AKLLO BEMYUHY loy, min NPUAHATH
0,2 dy -fy //Fe BiAnosiaHo A0 A.3.2.4(4)).

A.4.4.2 Miuricme Ha 3pi3

(1) MiLHIiCTE KPUXKUX €nemEeHTIB Ha 3pi3 MOoXe
6yTn nineuweHa 8 HGankax, konoHax abo cTiHax
LWINAXOM HaHeCeHHs cMmyr abo nucTiB nonimepy,
apMOBaHOro BONOKHOM. Lle Mmoxe 6yTn BUKOHaHo
abo WnsaxoM NOBHOro 0GropTaHHs enemeHTa,
abo WNAXOM MPUKPINNeHHa Bka3aHux cmyr abo
nucTiB Ao BiUHUX | HUXKHIX NOBEpPXOHb Banku
(U-nogibra cmyra abo nuct), abo npukpinneHHs
iX TiNbKM 8O BiYHUX NOBEPXOHL.

(2) 3aranbHa MILHICTb Ha 3pi3 38 paxyHOK XOMy-
TiB i NigCcMNeHH:A NoniMepoM pPo3paxoBYETLCH, AK
cyma OBOX BeNWYMH — onopy 6eToHHoro ene-
MEHTa, KUK PO3PaxoBYETLCA Y BIANOBIOHOCTI i3
crangaptom EN 1998-1:2004, i nonimepHoro nig-
cuUneHHs Vi

(3) 3aranbHa MILHICTE Ha 3pi3 HE MOXe Npuit-
MaTUCA BINbLLIOK HiK MaKcUuManbHa MILHICTL Ha
3pi3 6ETOHHOTO enemMeHTa VR nax, fka 3anexuTs
Bif, AiaroHanbLHOro CTUCKaHHAM MONepeYHolo ap-
MaTypolo. 3HaUYeHHS Vg nay MOXe ByTn po3paxo-
BaHe BignoBiaHo Ao craHaapty EN 1992-1-1:2004.
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A.4.4 FRP plating and wrapping

A.4.4.1 Introduction

(1) The main uses of externally bonded FRP (fi-

bre-reinforced polymers) in seismic retrofitting of

existing reinforced concrete elements are as fol-

lows:

— Enhancement of the shear capacity of co-
lumns and walls, by applying externally bon-
ded FRP with the fibers in the hoop direction,

— Enhancement of the available ductility at
member ends, through added confinement in
the form of FRP jackets, with the fibres
oriented along the perimeter,

— Prevention of lap splice failure, through
increased lap confinement again with the
fibers along the perimeter.

(2) The effect of FRP plating and wrapping of
members on the flexural resistance of the end
section and on the value of the chord rotation at
yielding, 6, may be neglected 6, may be com-
puted in accordance with oy nin A.3.2.4(2) to (4),
with taken equal to 0,2-dy -fy /., in

A.3.2.4(4))

A.4.4.2 Shear strength

(1) Shear capacity of brittle components can be
enhanced in beams, columns or shear walls
through the application of FRP strips or sheets.
These may be applied either by fully wrapping the
element, or by bonding them to the sides and the
soffit of the beam (U-shaped strip or sheet), or by
bonding them to the sides only.

(2) The total shear capacity, as controlied by the
stirrups and the FRP, is evaluated as the sum
of one contribution from the existing concrete
member, evaluated in accordance with
EN 1998-1:2004 and another contribution, V4,
from the FRP.

(3) The total shear capacity may not be taken
greater than the maximum shear resistance of the
concrete member, Vg 1,4, @s controlled by diago-
nal compression in the web. The value of Vg
may be calculated in accordance with
EN 1992-1-1:2004. For concrete walls and for
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Ans 6eTOHHUX CTiH i ANA KOMOH 3 BiAHOCHOM
ainsHkoto Ly, /h, meHwoto abo fka [opiBHIOE 2,
3Ha4YeHHS VR max AOPIBHIOE MiHiMansHoMy i3
[BOX 3HAYEHb: BU3HAYEHOTO BIANOBIAHO [0 CTaH-
aapty EN 1992-1-1:2004, i 3Hau4eHHs, po3paxo-
BaHoro 3a A.3.3.1(2) i A.3.3.1(3) BignosigHo npwn
HENPYXHOMY LMKITIYHHOMY HaBaHTaXeHHI.

(4) Ons enemeHTiB 3 NPAMOKYTHUM Mepepi3om,

BHECOK MifICUNEHHSA NONiMepoM B MILHICTb Ha 3pi3

Moxe OyTu po3paxoBaHU TakKnM YUHOM:

-~ ana noBHOI obroptkn nosnimepom abo ans
U-nogibHnx cmyr abo NWCTIB BKasaHoOro no-
nimepy

2
VRat =0,9-d -fiyq e -2- 1 (WJ -(cot® +cotp)-sinp;
S

— ansa cMyr abo nUCTiB NoniMepy, NPUKPINNEHUx
0o BiYHMX NOBEPXOHb:

Vra i =0,9-d -frgq e -2t - :

ae:
d —ebeKkTBHa BUCOTa nepepisy;

0 — KyT Haxuny posnipku;

fidd,e — PO3paxyHKoBa MIUHICTL BigpuBy noni-
mMepy, sika 3anexuTb Big KOH(irypauii nigcunio-
BaHOro enemeHTa BiANOBIAHO A0 NyHKTY (5) Ans
MOBHICTIO ODropHYTOrOo noOnNiMepoM enemeHTa,
abo BignosigHo o (6) ona U-nogibHoro niacu-
neHHs nonimepoM um (7) ans niacunNeHHs noni-
MepOM, MpUKpinneHnm go GiuHoi noBepxHi,

f; — TOBLUMHA NONIMEPHOT CMyru, nucTa abo Tka-
HWHK (3 ogHoro Boky),

B — KyT MiX HanpsmMOM BOMOKHa (MiLHOro) B
noniMepHiit cMy3i, nucTi abo TkaHuHi i Biccio ene-
MEHTa;

w; — LUMPUHa noniMepHoi cmyrn abo nucTa, 3ami-
psiHa MeprneHauKyNspHO A0 HanpsiMy BOMOKOH
(ans nucTis):

ws =min(0,9-d,h,, )-sin(® +B)/sind ;

Sf — KPOK MoniMepHUX cMyr (= w; gna nuctie),
3MIPSHUMW NEpPNeHanKynapHO Ao (MiyHoro) Ha-
NPSAMKY BOSTOKOH.

(5) Onsa noenicTio 06ropHyTUX (T06TO 3aMKHYTE
obropTaHHsa) abo Takux, WO MaKwTb BignoBigHe
aHkepHe KpinreHHs (y 30Hi CTUCKaHHA) 0BONOHOK,
edeKkTnBHa po3paxyHKoBa MILHICTb Ha BigpwvB
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columns with shear span ratio, L\, /h, less or equal
to 2, the value of VR max is the minimum of the
value in accordance with EN 1992-1-1: 2004 and
of the value calculated from A.3.3.1(2) and
A.3.3.1(3), respectively, under inelastic cyclic
loading.

(4) For members with rectangular section, the

FRP contribution to shear capacity may be evalu-

ated as:

— for full wrapping with FRP, or for U-shaped
FRP strips or sheets

i (A.22)
f
— for side bonded FRP or sheets as:
sinp wy (A.23)
sinB s
where:

d is the effective depth,
0 is the strut inclination angle,

fiage is the design FRP effective debonding
strength, which depends on the strengthening
configuration in accordance with (5) for fully
wrapped FRP, or (6) for U-shaped FRP, or (7) for
side bonded FRP,

k; is the thickness of the FRP strip, sheet or fabric
(on single side),

B is the angle between the (strong) fibre direction
in the FRP strip, sheet or fabric and the axis of the
member,

w; is the width of the FRP strip or sheet, mea-
sured orthogonally to the (strong) direction of the
fibres (for sheets):

ws =min(0,9-d,h,, )-sin(0 +B)/sin6) and

s; is the spacing of FRP strips (= w; for sheets),
measured orthogonally to the(strong) fibre direc-
tion.

(8) For fully wrapped (i.e., closed) or properly an-
chored (in the compression zone) jackets, the de-
sign FRP effective debonding strength may be
taken in expressions (A.22), (A.23)as:



noniMepy Bu3HavacTbcs 3a opmynamu (A.22),
(A.23):

Lo -sin 1 Lg -sin
frad.e,w = frdd '{1_k'%E—B}+E'(ffu,W(R)‘ffdd)'{1_”e—B},

ne:
z = 0,90 — BHYTpILLHE NneYe Baxens,

-(1-2

figd = J_\/Q,s.

Ytd

€ PO3paxyHKOBOI MILHICTIO Ha BigpvB nonimepy,
ae:

Yfq — NpuBaTHUA KoediuieHT ANs NOpPYLUEHHSN
agresii noniMepy, apMoBaHOro BONTIOKHOM,

MNpuMiTka. 3Ha4YeHHs yiq ANA BUKOPUCTAHHA B Ti 4M
iHWi kpaiHi MOXHa 3HalkT B 1T HauionanbHoMy f0-
AaTKy. 3HaueHHAM, Lo pekoMeHayeTbes, € yig = 1,5.

E; — moaynb NpYXHOCTI NUCTiB/NNacTuH noni-
Mepa, apMOBaHOro BONOKHaMM,

fotm — CEPEOHA MILHICTL 6ETORY Ha po3Tsr,
Ko = 1,5-(2 - we /s¢ ) /(1+ws /100Mm) — koedhi-

LIEHT NMOMIMEPHOro NOKPUTTS, B AKOMY W, S¢, f,
AIK BU3HAYEHO B NMYHKTI (4) i

fo. w(R) — rpaHuyHa MiuHiCTbL cMyrn abo nucTa 3
noniMepy, apmoBaHOro BOMOKHOM, OBropHyTux
HaBKOMO KyTa 3 pafgiycoMm R, npeacrasfeHa Bu-
pa3om;

fru,w(R) = frgg + (MR -fry ~Fraa) »

[i€ UneH B KYTOBUX AyxKax () CNif BpaxoByBaTh
TiNbKX B TOMY BUMAAKy, AKWO BiH Mae A0AaTHIN
3HaK, a KoediulieHT Mg 3anexuTb Bia padiyca
3akpyrneHHs R i wmpuHu 6ankv b, Tak:

R =o,2+1,6-bi

w

L, — edbekTuBHa JOBXWHA CKNEIOBAHHS:

[ = | Ef tf
R . .
V4" Tmax

(oanHuLi: HBIOTOHK, MM)

A€ Tmax = 1,8/fetm -Kp — MAKCUManbHa MiLHICTb
CKMerBaHHs.
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(A.24)
z
where:
z = 0,9d is the internal lever arm,
] i (and)
Siim ko (A.25)
f

is the design debonding strength, with:
Y¢q the partial factor for FRP debonding,

NOTE The value ascribed to yiq for use in a country
can be found in its National Annex. The recommended
value is y¢qg = 1,5.

E; the FRP sheets/plates modulus,

f

ctm
ky = \/TS -(2-wy/s) /(14w /100Mm) the cov-
ering coefficient, in which: w;, ¢, f; are as defined
in (4) and

ftu, w(R) is the ultimate strength of the FRP strip or

sheet wrapped around the corner with a radius R
given by:

the concrete mean tensile strength,

(A.26)

where the term in (-} should be taken only if posi-
tive and where the coefficient ng depends on the
rounding radius R and the beam width b, as:

0<- <0,5, (A.27)

R
bW
L, s is the effective bond length:

(A.28)

(units: N, mm)
with  tax =1,8/fetm Ky =
strength.

maximum bond
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(6) Ons o6onoHok U-nogibHux (TobTo BIAKPNTUX)
ehekTMBHa po3paxyHKkoBa MILHICTb Ha Bigpus
noniMepy, apMOBaHOro BOMOKHaAMU, MOXE BU3-
HavaTucs 3a popmynamm (A.22) i (A.23) Tak:

L
fidd,e.U = frdd '[1 —k-

A€ BCi 3MiHHi — 5Ik BU3HAYEHO B NYHKTI (5).

(7) Ona nucris/cmyr, HakneeHnx 360Ky, edek-
TMBHA PO3PaxyHKoOBa MILHICTL Ha Bigpus noni-
mMepy, mMoxe OyTu npuiHsita 3a copmynamu
(A.22) i (A.23) Tak:

e-sinB]

(6) For U-shaped (i.e., open) jackets, the design
FRP effective debonding strength may be taken in
expressions (A.22) and (A.23) as

(A.29)
V4

where all variables are as defined in (5).

(7) For side-bonded sheets/strips, the design
FRP effective debonding strength may be taken in
expressions (A.22), (A.23) as

2

Z. L

frde,s = fiag ol [1_ s J ’ (A.30)
Zid, eq
e where
. u .
Z\id.eq = Zrid +Leq . Zig=Z-Lg-sinB, Leq = Sf—1—~smB (A.31)
 fdd
npu LbOMY: with:

Etad = frda /Et »
U1 =kb/3.

(8) [ins enemeHTIB 3 KPYrNUM MepepisoMm, Lo Mae
diametp D, BHECOK MONIMEPHOro MiACUNEHHS
pO3paxoByeTbCs 3a POpPMYFIOI0:

Vi =0,5-Aq -ps -Ey -5t ,

Ae:
A, — NroLa nonepeyYHoro nepepiay KONoHw;

ps AopiBHioe 4-f;/D — ob'emHe BiAHOLWIEHHA
MONIMEPHOTO MiACHNEHHS;

(8) For members with circular section having di-
ameter D the FRP contribution is evaluated as:

(A.32)
where:
A is the column cross-section area,

ps is equal to 4-£; /D is the volumetric ratio of the
FRP, and

£feq = 0,004 .

(9) Y enemeHtax 3 AiNAHKOK X NNAcTU4HOIO
wapHipa, noBHicTi0O 06ropHyTol0 B 0GONOHKY 3
noniMepa no OOBXUHI, 9K MiHIMyM, PiBHIA BUCOTI
enemeHTa h, LMKnivYHa MiLHICTb Ha 3pi3 Vg Moxe
ByTM npuidHATa 3MeHWeHol 3 HeobXiaHol
No4atiMBICTIO MMAacTU4HOI YacTuHN 0bepTaHHA
XOpAW Ha KiHUi enemenTa: uzl =u, —1, y signo-
BiaHocTi 3 chopmynoto (A.12), npn nogasanHi 4o
V,, (To610 A0 BHecky nonepeuHoi apmaTypu B
MiLHICTb Ha 3pi3) 06onoHkn 3 nonimepy. BHecok
BKkasaHoi obonoHkn B V,, Moxe Bytn pospaxo-
BaHUMN BUXOZAYM 3 MPUNYLLEHHS, LLIO HAMPYXEHHSA

56

(9) In members with their plastic hinge region fully
wrapped in an FRP jacket over a length at least
equal to the member depth h, the cyclic shear re-
sistance, Vi, may be taken to decrease with the
plastic part of the chord rotation ductility demand

at the member end: pi’ =u, —1, in accordance

with expression (A. 12), adding to V,, (i.e. to the
contribution of transverse reinforcement to shear
resistance) that of the FRP jacket. The contribu-
tion of the FRP jacket to V|, may be computed
assuming that the FRP stress reaches the design
value of the FRP ultimate strength, f, ¢4, at the



B nonimepi, apMoOBaHOMy BOJIOKHOM, [OCArae
NPOEKTHOrO 3HAYEHWUS rPaHNYHON MILLHOCTI f, ¢4 ¥
KPaWHiX BOMOKHAaX, LLO NPautoldTe Ha POITSr, i
NHIAHO 3MEHLUYETBCA NO eMEKTUBHIA BUCOTI
nepepisy d :

Viv,t =0.5-ps

ne:

P, WO AopiBHIOE 2t /b, — reomeTpudHe BigHO-
LWEHHA NONIMEPHOro NiACUNEHHS;

Z — [OBXMHA BHYTPIWHBOMO nreya BaXens,
npurHAaTa 9K d ;

fu.fg — PO3PAXyHKOBE 3HAYEHHSI rPaHWUYHOI Mill-
HOCTI NONIMEPHOro NIACWNEHHS, OOPIBHIOE rpa-
HUYHIA MILHOCTI BkasaHoro nonimepy f, ¢, po3ai-
neHin Ha KoedilieHT HagiiHOCTI 3a Marepianom
Yfq ONS nonimepy,

Mpumitka. 3HaYeHHA y¢q ANA BUKOPUCTAHHA B Ti 4K
iHWIA KpaiHi MoxHa 3HamTn B 7i HauioHanbHOMy Ao-
Aartky. 3Ha4YEeHHSM, LLO PEKOMEHOYETLCS, € Yiq = 1,5.

A.4.4.3 Bnnue 06mucHeHHs

(1) 3MeHweHHs aedopMaTUBHOCTI AOCAraETbLCH
4yepes 06TCHEHHA 6eTOHY noniMepHUMK Kopce-
Tamn. BoHn o0ropTaloTbCa HaBKOMNO enemMeHTa
AN AOro NiACUNEHHA B NOTEHUWiAHIA 30HI yTBO-
pPEeHHA NNacTU4YHOro LapHIpy.

(2) HeobxigHa senuuuHa O06TUCHEHHN 3anexuTb
BiA Bl,u,HogJeHHﬂ Iy = p(p’tar/pq,,ava .MI)K LiNbOBOIO
NOAAT/MBICTIO KPUBMU3HA W, 1o | PAKTUUHOK
NOAATNMBICTIO KPUBU3HU W ava, | MOXE ByTH
OLiiHEeHO SK:

f1=0,4-12.

ne:
f. — MiuHicTb 6eToHy, BU3Ha4yeHa, sk Ansa supasy
(A1),

€cy — KpuTUdHa gedopmadia 6eTony,

€jy — 3adaHa rpaHnyHa pedopmauis nonimepHot
000M0OHKN, AKa MeHLLA 3a KPUTUYHY aedopmadito
nonNiMEepPHOro NiACUNEHHSN €4,.

(3) Ans Bunagky Kpyrnux nepepisis, o6ropHyTux
CYLINBHUMU fIUCTaMU (HE CMyramn), BernuymHa
00TUCHEHHS, AKY Oae nuCT noniMepy, AOPIBHIOE
fy=1/2-p; -Ef g}, , Ae E; — moaynb npyxHocTi
nonimepy, apMOBaHOro BOMOKHOM, a ps — reomeT-
pUyHe BIAHOWEHHS AiameTpa oB60MoHKM 3 noni-
Mepy, apMOBaAHOrO BONIOKHOM [0 i TOBLUHU, AK:
tr = ps -D/4, ne D — piameTp 060M0HKM, OBTOpHY-
TOi HABKOJO KpYyroBOro NoONepeYHoro nepepisy.
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extreme tension fibres and reduces linearly to
zero over the effective depth ¢ :

(A.33)

where:

ps equal to 2-t;/b,, is the geometric ratio of the
FRP,

z is the length of the internal lever arm, taken
equal to d, and

futq I8 the design value of the FRP ultimate
strength, equal to the FRP ultimate strength, f,
divided by the partial factor y¢4 of the FRP,

NOTE The value ascribed to yyy for use in a country
can be found in its National Annex. The recommended
value is yiq = 1,5.

A.4.4.3 Confinement action

(1) The enhancement of deformation capacity is
achieved through concrete confinement by
means of FRP jackets. These are applied around
the element to be strengthened in the potential
plastic hinge region.
(2) The necessary amount of confinement pres-
sure to be applied depends on the ratio
Ix =Hg tar /Mg ava bEtWeen the target curvature
ductility p 4, 15 @and the available curvature ducti-
lity 1, ava, @nd may be evaluated as:
2

fo-etu
1.5 °

€

(A.34)

where:

f. is the concrete strength, defined as for expres-
sion (A.1),

£ ¢y 1S the concrete ultimate strain, and

gjy is the adopted FRP jacket ultimate strain,
which is lower than the ultimate strain of FRP, & .

(38) For the case of circular cross-sections
wrapped with continuous sheets (not in strips),
the confinement pressure applied by the FRP
sheet is equal f; =1/2-p¢ -Eg -¢,, with E; being
the FRP elastic modulus and ps the geometric ra-
tio of the FRP jacket related to its thickness as:
t; = ps -D/4, where D is the diameter of the jacket
around the circular cross-section.
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(4) Ons Bunagky NPAMOKYTHUX nonepedvHux ne-
pepisiB, B IKOMY KyTW OKpYyrnsioTe Ans 3abeane-
YEHHA MOXIMUBOCTI 0BropTaHHa HaBKONO HUX NO-
nimepy, apMOBaHOro BOMOKHOM (auB. puc. A.1),
oBMEXYIOUMA TUCK, WO [OOA3ETLCS JIMCTOM 3
nonimepy, apMOBaHOro BONTOKHOM, BU3HA4aETbCst
3a  dopmynow: fi=kg-f, npu  ubomy
kg =2-R./Difi=2-E¢ €y -t;/D, ne D - Binb-
WK i3 OBOX PO3MIpIB MONEpedYHoro nepepisy
enemMeHTa.

(5) MNpwn obropTysBaHHi cMyramun, WO PpO3Tallo-
BYIOTbCS 3 KpOKOM, BenuyuHa oB6TUCHEHHS, Lo
AOL3ETLCA NNCTOM 3 NoNiMepy, BU3HaYaeTbeA 3a

topmyrnoto: f1 = kg -fy, ne kg :(1—sf/2-D)2.

(6) Onsa enemeHTIB NpSMOKYTHOro nepepisy 3
KyTamu, 3aKpyrneHuMu, siKk MoKa3aHo Ha PUCYHKY
A.1, anbTepHaTnea nyHkram (2) i (4) nonsirae B
pPO3PpaxyHKy 3aranbHOi 311aTHOCTI A0 0BropTaHHs
xopau abo i NNacTU4HOI YacTUHU Yepes BUpasun
(A.1) abo (A.3) BignoBigHO, 3 MOKa3HUKOM CTY-
neHst YyneHa, akun Bpaxosye 06TUCHeHHR (TOGTO 3
NOKa3HWKOM CTyneHs1 yucna 25 nepen OCTaHHIM
yneHom y popmynax (A.1) i (A.3)), 36inbweHomy
Ha o -pf-fr e, D€

a) ps =2-t; /b, — BiAHOWEHHA ONA NONIMEPHOTO
NiACUNEHHs, napanencHo HanpsaMy HaBaHTa-
XEHHS;

b) ; ¢ — ebexTMBHE HanpyxXeHHs, npeacrasneHe
HacTyNHUM BUPa3oM:

ff’e =min(fu,f,gu,f ‘Ef)'(1_0!7'min(fu,f!8u,f .Ef).‘;_fj’
o]

ae:
fu ¢ | Ef— MiLHICTb | MOAYNb NPYXHOCTI Nonimepy,
apMOBaHOro BONOKHOM; _

eyf — rpaHuyHa pedopmadis, WO AOPIBHIOE
0,015 pana CFRP (nonimepy, apmoBaHoro
Byrneuesum BonokHom) abo AFRP (nonimepy,
apMoBaHore apamigHum sonokHom) i 0,02 ons
GFRP (nonimepy, apMOBaHOro CKNOBONOKHOM); i

C} o — xoeqilieHT eeKTUBHOCTI OBTUCHEHHS,
npeacTasneHni opmMynoo:

(b-2-R)% +(h-2-R)?

(4) For the case of rectangular cross-sections in
which the corners have been rounded to allow
wrapping the FRP around them (see Figure A.1),
the confinement pressure applied by the FRP
sheet is evaluated as: fi=kg f;, with
ks =2-R;/Dandfy=2-E;-¢j, -t;/D, where D is
the larger section width.

(5) For the case of wrapping applied through
strips with spacing , the confinement pressure ap-
plied by the FRP sheet is evaluated as: f] = kg-fi

with kg = (1-s¢/2-D)°.

(6) For members of rectangular section with cor-
ners rounded as in Figure A.l, an alternative to (2)
and (4) is to calculate the total chord rotation ca-
pacity or its plastic part through expressions (A. 1)
or (A3), respectively, with the exponent of the
term due to confinement (i.e. the power of 25 be-
fore the last term in expressions (A.l) and (A.3))
increased by a -ps - fy g, With:

(@) pf =2-t;/by,, the FRP ratio paralle! to the
loading direction,

(b) f; ¢ an effective stress given by the following
expression:

(A.35)

where

fuf and E; are the strength and Elastic modulus
of the FRP and

ey s @ limit strain, equal to 0,015 for CFRP (car-
bon-fibre-reinforced polymer) or AFRP (aramid-fi-
bre-reinforced polymer) and to 0,02 for GFRP
(Glass-fibre-reinforced polymer); and

(c) o the confinement effectiveness factor given
by:

a=1-
he R — pagiyc 3akpyrneHoro kyta nonepeyHoro
nepepidy, b, h noBHi pO3Mipu nNOMNEPEUHOro

nepepisy (aus. puc. A.1).
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, (A.36)

3-b-h

where R is the radius of the rounded corner of the
section and b, h the full cross-sectional dimen-
sions (see Figure A.1).



’{ y Flysxt (B) BigHOCUTLES 40 enemMeHTis 3 noss-

LAOBARHLOK APMAartypoi nepioautHora npodino
; {5 CHNEHAM a4ennendsiv} abo rmagro nes3pos-
CRHBOIO apMaTypoo (3 cnabrum suenneHHsaM),
f.;‘ &1 3anpoeKToBaHOK: 3 v
~eTiikocTi aBo Be3 Hel, 33 yMOBM, WO KiHUEe:
f};_;:gimﬁs{a oBropHyTa noMMepomM, apMOoBaHUM BO-
S NIOKHOM, Ha BiACTaH! Big KiHUeBOl cekuil, gocTar-
i ong sabesnedensn Toro, ol 3ruHanbHi
MOMEHT, L0 BUKMUKEE YTBOPEHHR NNECTUMHOTO

URDHIDS Mw B HeobropryTia Yactumnl, ve Bys Bu
1€ w;sezamwr»wm [0 AOCATHEHHS MILHOCTE HE 3ris

ﬁi;.:m%-ii;ité‘riiiﬂ MILHOCTE Ha 3ruH KIHLeBOOrO nepe-
pizy yuacninok obTucHeHHs noniMepom, apmo-
BAHWM BONOKHOM, 3HAYSHHRA Yy MaE JOPIBHID-
Baty, 9K mindimym 1,3

AXYyBaHHAM CeAcMO-

reached at the end section. To accountfor the.

rg M, y xivuesomy nepepisi. [ina BpaxysanHs

(7) Paragraph (8) applies to members with contin-
uous deformed (high bond) or smooth (plain) lon-

gitudinal bars, - with or without detailing for -

earthquake resistance, provided that the end re-
gion is wrapped with FRP up to a distance from
the end section which is enough to ens rethatthe
yield moment M, in the unwrapped p ne
exceeded bef&*e the flexural overst: éagxf; e M

increase of the flexural strength of the end s&:iﬁxon; .
due to confinement by the FRP, ygq should be at-
least equal to 1,3,

LOTCMOrOI mbonrmmc 3 ﬂammeapy, apmaaa
BOMOKHOM. ﬁm prmmx KOMNOH, Wo MakﬁTb_ A

“YeHa Tak!

ne o, — YTPUMYIOue Hanpyxewns, sike oby-
MoBrieHe xomyramu npu pedopmauiax 0,001
aw =0,001pEg), abo aktuBHwin TUCK BIA
O34HY MDK NOTMIMEDOM | KONOHOD, 38 HasiBHOCT
YKA3aHOrO PO3YMHY, Toal m"-g«', npeacrasnae
pmwwp HAMPYKEHHR N0 JOBKUHI 3'6AHaHHA
w/ Ly . K@ BUIHAHEETLOA m muwymw

3.E; -0, az:z*x"

ure o 1 through FRP jack-
; havmg diameier D, the

(A.37)

where o g, is the clamping stress due to the stir-
rups at a strain of 0.001 (o4, =0,001py Eg), or
the active pressure from the grouting between the
FRP and the column, if provi ded while ¢ 4 repre-
sents the clamping stress over the lap-splice
length £, as gw@ﬂ -by '
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Ag Ty

, (A.38)

04 =

ne:
A, — Nriowa KOXHOro 3iCTUKOBAHOTO MOB3L0BX-

HbOro CTPUXHA;

fyL — rpaHuuUs TEeKYYOCTi NOB3[0BXHbLOI CTanesol
apmaTypu, NPUAHATA PIBHOK CepedHbOMy 3Ha-
YeHHI0, OTpUMaHoMmy 3 BunpobyBaHb Ha micui i 3
JogaTkoBux mkepen iHdopmauii, BignosigHUM
UMHOM NOMHOXERUX Ha KoediliEHT A0BIpYOI BipO-
rigHocTi CF, siknia npeacrasneHnin B Tabnuui 3.1
OnS BiANOBIAHOIO piBHS iHhOPMaTUBHOCTI {OMB.
2.2.1(5) P)

p — NepuMeTp B MONEepeyHOMy nepepisi KONoHu
Y30BX BHYTPILHL0[ CTOPOHU NOB3A0BXHLOI CTa-
neBoil apmartypu,

N — 4YWCNo CTPWXKHIB apMaTypw, 3'€4HaHnX BHa-
NycK NO NiHil p;

dp. — (MakcuMmarnbHU) giameTp CTPUXKHIB NOB3-
JOBXHbLOI CTaneBoi apMartypu;

¢ — TOBLLUMHA 3aXNCHOro wapy 6eToHy.

(2) Ons npsMOKYTHUX KONOH, hopMynu npuse-
JeHi Buile, MoXyTb OYTY BUKOPUCTAHI i3 3aMiHOI0
D Ha b, , WWPUHY NEPETUHY, i i3 3MEHLLEHHSAM
eEeKTUBHOCTI NOKPUTTA 0BONOHKO 3 nonimepy,
apMOBaHOro BOMOKHOM 3a A0MNOMOrol Koediti-
eHTy B n. A.4.4.3(4).

(3) Ons enemeHTiB NPSAMOKYTHOrO nepepisy i3
CTPWXKHSIMW MOB3AOBXHLOI apMaTypu, crony4e-
HUMKM BHamNycK Ha [OBXWHI [y, NounHaloun Big
KIHLUEBOro nmepepisy enemeHTta, ansTepHaTnBo
nyHkTam (1) i (2) ans pospaxyHky edekTy Big
obropTaHHa NoMiMepoM NoO AOBXWHI, WO nepe-
BULLYE JOBXWHY 3'€QHaHHA BHaANYycK, AK MiHIMyM,
Ha 25 %, € 3acTocyBaHHs NyHKTy A.3.2.2(4):

a) BpaxoByloun y Bupasi (A.3) OBTUCHEHHS,
obymoBneHe TiNbKK MONEPEYHUMU CTPUKHAMMK
(nokasHuk cTynens 25 nepen OCTaHHIM Y4NI€HOM
thopmynu)

b) Bu3Havaum lgy min 3a opmynoto:

p
P oyody +0)| L
[2-n+ (dbL )] s

where:
A, is the area of each spliced longitudinal bar,

fy,_ is the yield strength of longitudinal steel rein-
forcement, taken equal to the mean value ob-
tained from in-situ tests and from the additional
sources of information, appropriately multiplied by
the confidence factor, CF, given in Table 3.1 for

the appropriate knowledge level (see 2.2.1(5)P),

p is the perimeter line in the column cross-section
along the inside of longitudinal steel,

n is the number of spliced bars along p,

dy, is the (largest) diameter of longitudinal steel
bars, and

c is the concrete cover thickness.

(2) For rectangular columns, the expressions
above may be used by replacing Dby b, , the sec-
tion width, and by reducing the effectiveness of
FRP jacketing by means of the coefficient in
A.4.4.3(4).

(3) For members of rectangular section with longi-
tudinal bars lapped over a length [ starting from
the end section of the member, an alternative to
(1) and (2) for the calculation of the effect of FRP
wrapping over a length exceeding by no less than
25 % the length of the lapping, is to apply
A3.2.2(4):

a) taking into account in expression (A3) confine-
ment only due to transverse bars (exponent of the
power of 25 before the last term), and

b) calculating /oy min as:

loy,min = oL fy /[(1.05+145 015 -pr fre /o) e |

Ha OCHOBI BUKOPWCTAHHSA TiNbKW nonimepy, apmo-
BaHOrO BOSIOKHOM, A€ . 1 ¢ = 4/n ot i ps, fr o) Mgy
BU3HayeHi B NyHKTi A.4.4.3(6) ona 3a3HayeHoro
nonimepy
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on the basis of the FRP alone, with o ¢ = 4/n
and p¢, fr ¢, Moy @s defined in A.4.4.3(6) for the
FRP.



OOLATOK B
(inchopmauinHui)

CTANEBI | CTANEBETOHHI KOHCTPYKLiI

B.1 Cdepa 3acTocyBaHH#A

danuii poagin mictute iHcopmauio ans pospa-
XyHKY OygiBenb 3 kapkacamwu i3 ctani i crane-
6eToHy B ix MOTOYHOMY CTaHi i Ana X peKoH-
CTPYKUii 3a HeoOXxigHOCTI.

PekoHCTpyKUIA 3 METOO MiaBULLUTY CEACMOCTIN-
KicTb Moxe OyTv nokanbHo abo rnobanbHot.

B.2 BusHauyeHHA reoMeTpil, netanen i
marepianis

B.2.1 3azanbHi nonoxeHHs

(1) HeobxigHO peTenbHO NEpEeBIPUTU HACTYNHI
acnekTu:

I. MoTounwi i3nyHWA CTaH OCHOBHOIO MeTany i
CNONY4YHUX MaTepianis, BKMOYAKOY¥ HAABHICTL
BUKPUBNEHHA.

Hl. MoTouHuin isnyHMiA cTaH NEPBUHHUX i BTO-
PUHHWUX CEUCMIYHUX eNEeMeHTIB, BKIYaloun
HaABHICTb AKOrO-HeBy b NoripLeHHs SKOCTI.
B.2.2 N'eomempis

(1) 3ibpaHi faHi NOBUHHI BKMAKOYATU HECTYMHI
NYyHKTW:

|. BusiBneHHss cuctem, WO NpPOTUCTOATbL none-
peyYHnm cunam,

Il. BusBneHHs ropusoHTanbHuX aiacgparm.

. MepsicHy ¢opMy nonepedvHoro nepepisy i
i3nuHi poamipu.

V. IcHytouy nnouly nonepeyvHnx nepepisis, Moayni
NPYXHOCTI B NOMNepe4vHnx nepepizax, MOMEHTH
iHepUiT | KPpYYEHHA B KPUTUYHUX NepeTuHax.
B.2.3 femani

(1) 3ibpaHi gaHi NOBWHHI BKNIOYATW HACTYNHI
MYHKTA;

(1) Poamipu i TOBIUMHY [00aTKOBUX CMNOMYYHUX
Marepianis, BKNIOYAOUM HAKNAAKWA, CTAXKKA |
Po3nipKu.

() KinbkicTe noB3goBXHLOT i Nonepe4Hol cTa-
nesoi apMaTypv i LUNOHOK B cknageHwux Oankax,
KonoHax i cTiHax.

(Hl) KinbkicTb | geTanoBaHHA y NonepeYyHoi cTa-
neBoi apMaTypu B KPUTUUHUX 30HAX.

ACTY-H B EN 1998-3:2012

ANNEX B
(Informative)

STEEL AND COMPOSITE STRUCTURES

B.1 Scope
This section contains information for the assess-
ment of steel and composite framed buildings in
their present state and for their retrofitting, when
necessary.

Seismic retrofitting may be either local or global.

B.2 Identification of geometry, details and
materials

B.2.1 General

(1) The following aspects should be carefully ex-
amined:

i. Current physical conditions of base metal and
connector materials including the presence of dis-
tortions.

ll. Current physical condition of primary and sec-
ondary seismic elements including the presence
of any degradation.

B.2.2 Geometry

(1) The collected data should include the following
items: ’

I. Identification of the lateral-force resisting sys-
tems.

1. Identification of horizontal diaphragms.

I1l. Original cross-sectional shape and physical di-
mensions.

IV. Existing cross-sectional area, section moduli,
moment of inertia, and torsional properties at criti-
cal sections.

B.2.3 Details
(1) The collected data should include the following
items:

(1) Size and thickness of additional connected ma-
terials, including cover plates, bracing and stiffen-
ers.

(I Amount of longitudinal and transverse rein-
forcement steel and of dowels in composite
beams, columns and walls.

(Ifh) Amount and proper detailing of confining steel
in critical regions.
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(IV) ®akTuuHy koHdirypauito i BNacTuBoCTi Npo-
MDKHWUX | TOPUEBWX 3'€QHaHb i 3'eAHaHb BHaNYCK.

B.2.4 Mamepianu
(1) 3ibpaHi AaHi NOBWHHI BKMIOYATU HACTYMHI
MYHKTU:

|. MiuHicTb 6eToHY.

[I. MpaHuUlo TekydocTi cTani, AedopmauinHe
3MILHEHHS, TPaHUYHY MIUHICTb | NTOAOBXEHHS.

(2) Ons ornsgy cnin subupatn, Hackinbkn ue
MOXINNBO, OiNAHKA 3MEHLWEHOro HanpyXeHHS,
TaKi, Ak nonuui onaHueBux cTukiB Ganka-konoHa
| 30BHILLHI KPOMKM NNACTUH.

(3) 3paskv 4na ouiHKM BRacTMBOCTEN MaTepianis
cnig 6patu 3i CTiHOK rapsiyekataHux npodinis
KOMMOHEHTIB, 3aNPOEKTOBaHNX AK ANCUNATUBHI.

(4) 3paskn nnactuH dnaHuiB cnig BUKOPUCTO-
ByBaTM Ana Toro, wob oxapakrepusysaTn Bna-
CTUBOCTI maTepianie HegUCUNaTUBHUX eneMeH-
TiB i/abo cTwuKiB.

(5) Y pasi obmexeHoi poctynHocTi abo Ans
KOMMNO3UTHUX MaTepianis XxopowuMn metogammn
obcTexeHHa € ramma-pagiorpadis, ynbTpo3By-
koBe BUNpobyBaHHs | ornNAg Yepes npoceepaneHi
OTBOpM.

(6) Cnig nokasatu cranictb ob6cAry OCHOBHWUX
marepianis i 3anoBHIOBaYIB, BUKOPUCTOBYIOYN
XiMiYHI Ta MeTanyprinHi gaHxi.

(7) MotpibHo npoBogutn BUNpobyBaHHA 3a
Lapni Ha yoapHy B'A3KicTb 1A NigTBEPAXEHHS
TOrO, Lo 30HW, NiaAaHi Harpiey 3a ix HaAsiBHOCTI, i
HaBKONWLLHIA MeTan mMalwTb afnekBaTHY CTIMKICTb
00 KPUXKOro pyMHyBaHHS.

(8) MoxyTb BMKOPMCTOBYBATUCH PYMHIBHI i/abo
HepyiiHiBHe BUNpobyBaHHA (KaninfpHa, Maruito-
NopoLLIKOBa AedeKTOCKOMNIA MarHiTHOI | akyCTud-
HOi eMicii) i ynbTpa3sykoBi Ta TOMOrpadiuHi
meToaum.

B.3 Bumoru oo reomeTpii i matepianis HOBMX
abo 3miHeHuX fleTanen

B.3.1 Feomempis

(1) Mepepian HOBUX MeTaneBux enemeHTiB
MOBWUHHI 3a4,0BONBHAT OOMEXEHHAM THYYKOCTI,
T06TO BiQHOWEHHAM LWMPUHW OO TOBLUMHW Ha
nigcrasi knacudikalii nepepisie BiANoOBIAHO A0
craHgapTy EN 1998-1:2004, po3ginm 6i 7.
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(IV) As built configuration and properties of inter-
mediate, splice and end connections.

B.2.4 Materials

(1) The collected data should include the following
items:

I. Concrete strength.

Il. Steel yield strength, strain hardening, ultimate
strength and elongation.

(2) Areas of reduced stress, such as flange tips at
beam-column ends and external plate edges,
should be selected for inspection as far as possi-
ble.

(3) To evaluate material properties, samples
should be removed from web plates of hot rolled
profiles for components designed as dissipative.

(4) Flange plate specimens should be used to
characterise the material properties of non
dissipative members and/or joints.

(5) Gamma radiography, ultrasonic testing
through the architectural fabric or boroscopic re-
view through drilled access holes are viable test-
ing methods when accessibility is limited or for
composite components.

(6) Soundness of base and filler materials should
be proved on the basis of chemical and metallur-
gical data.

(7) Charpy V-Notch toughness tests should be
used to prove that heat affected zones, if any, and
surrounding material have adequate resistance
for brittle fracture.

(8) Destructive and/or non destructive tests (liquid
penetrant, magnetic particle, acoustic emission)
and ultrasonic or tomographic methods may be
used.

B.3 Requirements on geometry and materials
of new or modified parts

B.3.1 Geometry

(1) Steel sections of new elements should satisfy
width-to-thickness slenderness limitations based
on class section classification as in EN 1998-1:2004,
Sections 6 and 7.



(2) Monepeu4Hi B'A3i nokpallyloTb onip Npu no-
BOPOTI iCHYt04MX abo HOBMX Banok i KONOH HaBiTb
3 TOHKUMW (rHYYKMu) pnaHusmu i cTinkamun 6a-
nok. Taki nonepe4di CTpWXKHI cnig npusaptoBaTt
MK chnaHusmu  (nonuvusamuy)  BIANOBIAHO Ao
EN 1998-1:2004, 7.6.5.

(3) MonepeuHi B'A3i, BKasaHi B NyHKTi (2), cnig
pO3TalloByBaTU 3 TAKUM >Ke KPOKOM, SK i none-
PEYHi XOMYTHU, LLIO BUKOPUCTOBYIOTLCS ANs 06TUC-
HEHWX ENEMEHTIB.

B.3.2 Mamepianu
B.3.2.1 KoHcmpykuitina cmarnb

(1) Ansa BMroToBRNEHHA HOBWUX AeTanen i 3aMiHu
ICHYHOUMX HECYYMX €NneMeHTIB KOHCTPYKUil cnig
BUKOPMCTOBYBaTN CTanb, WO 3340BONbHAE BU-
moram ctaHgapty EN 1998-1:2004, 6.2.

(2) Konu MiUHICTB | XKOPCTKICTb HECYYUX eneMeH-
TiB KOHCTPYKLI OUIHIOIOTBLCS AN KOXHOro rpa-
HWYHOIO CTaHy, Cnif BpaxoByBaTW iX CrinNbHY
pobory.

(3) Onip chbnaHuiB KONOH Ha NPoAaBNIOBaHKs cnif
BM3Ha4aTu, NPUAMaloYM MiLHICTb MaTepiany 3a
HacTynHow hopmynoto:

fu

(4) ToBWMWHa enemeHTa NOBMHHA Bi4NOBIAATU BU-
moram crangapTty EN 1993-1-10:2004, tabnuusn
2.1, 3aneXHo Bif BenNU4YMHWU eHeprii y Bunpoby-
BaHHAX MeToAOM Hacidku 3a metogom Llapni i
IHLWWX ICTOTHWUX NapaMeTpiB.

(6) ButpaTHi matepiann ans 3Bapku MOBUHHI
3a00BONBHATY BMMOram cTangapty
EN 1993-1-8:2004, 4.2.

(6) B nepepizax 3 WMAPOKUMN NONULIAMK 3pa3Kku
marepianis cnig BUpi3yBaTH i3 30H NepeTuHy Mix
nonuueto i criHkow. Lle pinsHka (dinsHka K)
NOTEHLIAHOIO 3HWKEHHS yAapHOi B'A3KOCTI BHAa-
CnigoK Npouecy NOBINbHOMO OXOMNOAKYBaHHA B
NpOLECi BArOTOBNEHHS.

B.3.2.2 ApmamypHa cmaib
(1) HoBa apmaTtypHa cTanb sik B AucunaTuBHu1X,
Tak i B He gucunatMBHUX 30Hax HOBUX abo ami-

HEHWX eneMeHTIB NOBUHHa BignosigaTy knacy C,
BU3Ha4eHoMy B cTaHaapTti EN 1992-1-1:2004.

B.3.2.3 bemonx

(1) Hoeu GetoH HOBUX abo 3MIHEHWUX KOMMMO-
HEHTIB NOBUHEH BiANOBIAaTU BUMOram CTaHaapTy
EN 1998-1:2004, 7.2.1(1).
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(2) The transverse links enhance the rotation ca-
pacities of existing or new beam-columns even
with slender flanges and webs. Such transverse
bars shouid be welded between the flanges in
compliance with EN 1998-1:2004, 7.6.5.

(3) The transverse links of (2) should be spaced
as transverse stirrups used for encased mem-
bers.

B.3.2 Materials
B.3.2.1 Structural steel

(1) Steel satisfying EN 1998-1:2004, 6.2 should
be used for new parts or for replacement of exist-
ing structural components.

(2) When the strength and stiffness of the struc-
tural components are evaluated at each LS, the
effects of composite action should be taken into
account.

(3) The through-thickness resistance in column
flanges should be based upon the reduced
strength as follows:

=0,90-f, . (B.1)

(4) Element thickness should comply with the re-
quirements of EN 1993-1-10:2004, Table 2 1, de-
pending on the Charpy V-Notch (CVN) energy
and other relevant parameters.

(5) Welding consumables should meet the re-
guirements of EN 1993-1-8:2_004, 4.2,

(6) In wide flange sections coupons should be cut
from intersection zones between flange and web.
This is an area (k-area) of potentially reduced
notch toughness because of the slow cooling pro-
cess during fabrication.

B.3.2.2 Reinforcing steel

(1) New reinforcing steel in both dissipative and
non dissipative zones of new or modified ele-
ments should be of class C in EN 1992-1-1:2004.

B.3.2.3 Concrete

(1) New concrete of new or modified components
should conform with EN 1998-1:2004, 7.2.1(1).
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B.4 PekoHCTpyKUisl cucTemMu
B.4.1 3a2anbHi MOI0XEHHs

(1) TnobanbHi cTpaTerii PeKOHCTPYKUil MaKTb
6yT™¥ B 3MO3i NIABULLWTA MILHICTL CUCTEM, LLIO
NPOTMAIOTH NONEePEYHOMY HABAHTAXKEHHIO | ropu-
30HTanbHUX aiadhparm i/abo NOM'AKLLIMTY BUMOT U,
AKi HaKNaQarTbCst CENCMIMHUMM QissMU.

(2) MogpgepHizoBaHa KOHCTpPYKTMBHa cucTema
MOBKMHHA 3a40BONbHATW HACTYNHUM BUMOTaMm:

. Po3nogineHHa macu, XOpCTKOCTi i MiLHOCTI
noBuHHi Gyt piBHOMIPHUMKU ONA 3anobiraHHs
HEeCnpUATNMBUAM pe3yrbTaTam NpPoABY KPy4eHHs
i/abo mexaHi3MiB M'IKUX NMoBepXiB.

[I. Macu i xopCTKiCTb NOBWUHHI BYT AocTaTHI Ans
3anobiraHHA YTBOPEHHIO CTPYKTYp, WO MaloTb
BMCOKY THYYKICTb, WO MOXe CTath MPUUYUHO
OBWMPHUX NOLWKOAXKEHD HEHECYYMX KOHCTPYKLIN
i icTOTHUX AedopmMain P — A.

lll. BeanepepBHICTb | 3anacu MIYHOCTI MiX ene-
MeHTamu, AKi 3abe3nedytoTb uiTKy | piBHOMIpHY
TPaEKTOPIO HaBaHTaXeHHA i 3anobiratTb Kpux-
KOMY PYAHYBaHHIO.

(3) FnobanbHi BTPyYaHHS MOBWHHI BKNOYaTU
onHy abo AeKinbka HaCTyMnHUX cTpaTerii:

I. TigBWULWEHHA XOPCTKOCTI | 3MILHEHHA KOHCT-
pyKLUii i cuctemu 1 byHAAMEHTY.

I. MokpalueHHs NonaTNUBOCTI KOHCTPYKLUIT,

[Il. 3MeHwWweHHN Macn.

IV. Cencmiyna izonsauis.

V. Jlopatkose aeMndyBaHHSA.

(4) Ons BCiX KOHCTPYKTMBHWX CUCTEM MiABULLEH-
HS X)KOPCTKOCTI, 3MILHEHHS | NOKpaLeHHs nogar-
nueocCTi MoXe ByTN JQOCATHYTE 3 BUKOPUCTaHHAM
cTparerin, nepeabaveHnx B po3ainax B.5 i B.6.

(5) 3meHweHHs Macu Moxe ByTu pocsirHyte
LUNAXOM yXBaneHHs OAHOTO 3 HACTYNHUX 3axo4iB:
[. 3amiHa cucTem 3 BaXKUM NOKpUTTAM (oBnuuo-
BaHHSAM) NerwuMmn cucTeMamu.

II. BupaneHHs HEBXWBAHOTO YCTarkyBaHHA |
BaHTaxiB, LLIO 36epiralnTbes.

Ill. 3amiHa uernsaHuUx neperopoaok NeriwmnMn cnuc-
TEMaMU.

V. BuganedHs ogHoroe abo gekinbkox nosepxis.

(6) He cnig sukopuctoysaTh isonauito dyHaa-
MEHTY AN KOHCTPYKLiN 3 NepicgaMn OCHOBHOTO
TOHY KONnuBaHb, Wo nepesuwytots 1,0 ¢. Po3pa-
XYHKW Taknx nepiogis KONMBaHb BUKOHYIOTLCA 33
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B.4 System retrofitting

B.4.1 General

(1) Global retrofitting strategies should be able to
increase the capacity of lateral-force resisting

systems and horizontal diaphragms and/or de-
crease the demand imposed by seismic actions.

(2) The retrofitted structural system should satisfy
the following requirements:

|. Regularity of mass, stiffness and strength distri-
bution, to avoid detrimental torsional effects
and/or soft-storey mechanisms.

Il. Masses and stiffness sufficient to avoid highly
flexible structures, which may give rise to exten-
sive non-structural damage and significant P-A
effects.

Ill. Continuity and redundancy between mem-
bers, so as to ensure a clear and uniform load
path and prevent brittle failures.

(3) Global interventions should include one or
more of the following strategies:

. Stiffening and strengthening of the structure and
its foundation system.

Il. Enhancement of ductility of the structure.
lll. Mass reduction.

IV. Seismic isolation.

V. Supplemental damping.

(4) For all structural systems, stiffening, strength-
ening and enhancement of ductilty may be
achieved by using the strategies provided in Sec-
tions B.5 and B.6.

(5) Mass reduction may be achieved through one
of the following measures:

[. Replacement of heavy cladding systems with
lighter systems.

Il. Removal of unused equipment and storage
loads.

Ill. Replacement of masonry partition walls with
lighter systems.

IV. Removal of one or more storeys.

(6) Base isolation should not be used for struc-
tures with fundamental periods greater than 1,0 s.
Such periods shouid be computed through
eigenvalue analysis.



OOMOMOrol0 MeTOAIB BU3HAYEHHA CnekTpa Bnac-
HWX 4YacToT.

(7) Isonsuito dyHaameHTy cnig po3pobnaTtu
BignosiaHo Ao cradgapty EN 1998-1:2004 ans
HoBWX Byaisens.

(8) MepepaxyHok cucremn yHagameHTy (nicns
NnpoBeaeHHA PEKOHCTPYKUiT) cnig BUKOHyBath
BinnosigHo Ao ctanpapty EN  1998-1:2004,

4.4.2.6. Mpy BUKOPUCTAHHI NiHIMHOIO po3paxyHKy

3HaueHHA O B NyHkTi 4.4.2.6(4) 3a3suuan bepyTb
MeHLwe Hix 1,0.

B.4.2 MpoekmysaHHsi paMHUX KOHCMPYKUiu
Ha Oito MOMEHMHUX Ha8aHMaXeHb

(1) NMocunexHst koMBiHOBaHOT AiT MiX cTaneBnmn
6ankamu i 6ETOHHUMY NNUTaMU MOXHa [OCSITN
yCcTaHoBneHHAM WTMdTiB, Aki OyayTe npauosatv
Ha 3pi3 | BNawTyBaHHA 3anisobeToHHNX Kopobis
Ana 6anok i KONoH ANsa nigBuWeHHa rmobanbHol
XKOPCTKOCTI NpW BCiX rpaHUYHKUX CTaHax.

(2) JosxuHa ancunaTUBHWX 30H NOBWUHHA BiA-
nosigaTn poaTallyBaHHAM LiAPHipiB, npeacTas-
neHux B nepwiomy psiay 1abnuui B.6.

(3 Mpn nocuneHHi pamHUX KOHCTPYKUIN, LWO
CNpuiMalTs MOMEHTHE HaBaHTaXeHHsl, Bna-
LUTOBYIOTBCA CTWUKM HaniBXopcTki i/fabo Ti, wo
BONOAIIOTL HEMOBHOK MILHICTIO, BUKOHYBaHi abo
3i ctani abo i3 ctanebeToHy.

(4) Mepiog OCHOBHOrO TOHY KONUBaHb paMm 3
HaniBXOPCTKUMKU 3'€AHaHHAMU MOXe OyTu pos-
paxoBaHui Tak:

AOCTY-H b EN 1998-3:2012

(7) Base isolation should be designed in compli-
ance with EN 1998-1:2004 for new buildings.

(8) Re-assessment of the foundation system (af-
ter the retrofitting) should be performed in accor-
dance with EN 1998-1:2004, 4.4.2.6. If linear
analysis is used, the values of 2 in 4.4.2.6(4) will
normally be less than 1,0.

B.4.2 Moment resisting frames

(1) The enhancement of the composite action be-
tween steel beams and concrete slabs through
shear studs, encasement of beams and columns
in RC should be used to increase the global stiff-
ness at all limit states.

(2) The length of the dissipative zones should be
consistent with the hinge location given at the first
row of Table B.6.

(3) Moment resisting frames may be retrofitted
through semi-rigid and/or partial strength joints,
either steel or composite.

(4) The fundamental period of frames with
semi-rigid connections may be computed as fol-
lows:

T =0,085-H(O8-m180) quio (ify 5 < m (m) < 18 HaniBxopcTke (semi-rigid); (B.2)

T =0,085-H¥* akwo (if) M () > 18 xopcTke (rigid), (B.3)

oe H — sucoTta pamu B meTpax, a napameTp m
~ BU3HAYaAETBLCH TakK:

where H is the frame height in metres and the pa-
rameter m is defined as follows: where:

K
m= ( (pI)COn , (84)
(EljL)p
Jalch where:
Kq, — XOPCTKICTb 0B6epTaHHs 3'€AHaHHS; K(p is the connection rotation stiffness,

[ — MomMeHT iHepuii nepepisy 6anku;
L — nponit 6anku;
E - Mogynsb HOHra 6anku.

I is the moment of inertia of the beam,
L is the beam span,
E is Young's modulus of the beam.
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(5) Ha nogaTok 40 CXeMu ropusoHTanbLHUX cun,
npeacraeneHoi B ctangapti EN 1998-1:2004,
4.3.3.2.3 i B nyHkTi 4.4.4.2(1) gaHoro ctaHgapTy,
Cnif BUKOPUCTOBYBATM HACTYMHY CXeMy cun (F, ;)
B (NiHIRHOMY) po3paxyHKy Ha fito 6i4HOro HaBaH-
TAXEHHS | NPU HENIHINHOMY cTaTU4HOMY (Crpo-

(5) In addition to the pattern of horizontal forces
given in EN 1998-1:2004, 4.3.3.2.3 and in
4.4.4.2(1) of this standard, the following pattern of
forces (F, ;) should be used in the (linear) lateral
force analysis and in the nonlinear static (push-
over) analysis to detect the onset of all limit

LEeHOMY) po3paxyHKy ANs BUSBIMEHHA HaCcTaHHSA states:
BCIX rPaHUYHUX CTaHiB:
Wyi-hy,
Fi = Swor L Y (B.5)
ZW h
Ae F, — cencmiuHa ropuaoHTansHa cuna B OCHOBI where F is the seismic base shear and & given
crnopyam, a é NpeicTasnseTben Tak: by:
1,0 akwo (if) T <0,50s
§=40,50-T+0,75 sakwo (if) 0,5<T <2,50s. (B.6)
2,0 sikwo (if) 7>2,50s

B.4.3 PamHo-e’s13egi kapkacu

(1) Mpn nocuneHHi Kapkacis 3 KOHUEHTPUYHUMMN
3B'A3KaMu CNiJ BiAaaBaTn Nepesary eKCueHTpud-
HUM 3B'A3KaM i nigkocam.

(2) B kapkacax 3 nigkocamu Ui NigKkocu nos'asati 3
LNCUNATUBHOK 30HOK 3aMiCTb 3'€HaHHA 3 CTU-
Kamun Ganka-konona.

(3) AnomiHin abo HepxaBiloya CTallb MOXYTb
BMKOPUCTOBYBaTUCH AN 30H PO3CIKOBAHHSA B KOH-
LEEHTPUYHUX, EKCLEeHTPpUYHUX abo -nogibHux pa-
Max, L0 PO3KPINMIOIOTb B'A3AMM, TiNIbKA B TOMY
BUMALKY, SKWO X BUKOPUCTaHHA BMNpaBaoBy-
€TbCH 3a Hacnigkamy sunpobyBaHb.

(4) Ctanesi, 6eToHHi i/abo cTanebeToHHi CTiHM
MOXYTb BUKOPUCTOBYBAaTWUCA NPU PEKOHCTPYKLIT
ANS MoninweHHs nogaTtnueoi peakuii i 3anobi-
raHHa HecTinKocTi B cucTemi Ganka-konoHa.
MpOeKTyBaHHA TaKuMX KOHCTPYKLIK | X 3'eqHaHb
cnig BMKOHYBaTW y BiAMNOBIAHOCTI 3 CTaHAapTOM
EN 1998-1:2004.

(5) Cranesi naHeni MOXyTb BWMIOTOBNATUCH i3
cTani 3 HU3bKOIO TPaHULEI0 TEKYYOCTI i NOBUHHI
3BaploBaTUCA B LIEXOBUX YMOBax i 3akpinniosa-
TUcA GonTamu B MONMLOBMX YMOBAX.

(6) Ans 36inblueHHs NonepeYHoi KOPCTKOCTI Kap-
Kacis, WO CrpUAMalOTb MOMEHTHE HaBaHTaXeH-
HS, MOXXHAa BBOAUTU 3B'A3KMN.
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B.4.3 Braced frames

(1) Frames with eccentric bracing and knee-
braced frames should be preferred for the retrofit-
ting to frames with concentric bracing.

(2) Knee-braced frames are systems in which the
bracing are connected to a dissipative zone, in-
stead of the beam-to-column connection.

(3) Aluminium or stainless steel may be used for
dissipative zones in concentric, eccentric or
knee-braced frames, only if their use is validated
by testing.

(4) Steel, concrete and/or composite walls may be
used in the retrofitting to enhance ductile respon-
se and prevent beam-column instability. Their de-
sign and that of their connection with steel
members should comply with EN 1998-1:2004.

(5) Steel panels may employ low-yield steel and
should be shop-welded and field bolted.

(6) Bracing may be introduced in moment resist-
ing frames to increase their lateral stiffness.



B.5 OuiHka cTaHy | peKOHCTPYKLif enemMeHTiB
B.5.1 3azanbhi sumozu

(1) Y rpaHu4yHOMYy CTaHi 3 BaroMMMM NOLWKOA-
XEHHAMU KOHCTPYKUi (SD LS) npu BUHWKHEHHI
NNacTUYHWX LWAPHIPIB Nonuui i CTiHkM 6anox He
NOBWHHI BTpayatu CTIAKICTb NpU NO300BXHBOMY
3rviHi. Y nepegaBapiiHoMy rpasunuHomy crasi (NC
LS) micuesa BTparta crilkocTi Mmae 6yt obme-
xeHa.

(2) Y rpaHu4HOMY cTaHi 3 obMexeHuMn nowkoa-
XEHHAMW | BaroMuMy MOLLKOAXEHHAMU B KOMO-
Hax He NOBUHHA BUABMSATUCSH TEKYUICTb Matepiany
abo BTparta CrinkocTi.

(3) OiaroHanbHi 3B'A3KK (PO3KOCK) NOBWHHI BU-
TpUMyBaTuW nnactTudHi gecbopmalii i poacitoBaTi
€HEeprilo BNPOoAOBXK NOCMNIA0OBHUX LUMKMIB NNacTuy-
HOT Aedopmadii i BUKPUBNEHHSA. Y rpaHuvyHOMY
CTaHi 3 OBMeXeHVMN NOLLKOAKEHHSIMWU BUKPUB-
neHHs Mae ByTn BUKMIOYEHE.,

(4) Do nonuub ifabo cTiHOK cnig npuBaploBaTh
craneBi NUCTNM ANA 3MEHLUEHHS BiAHOLEHHS
LLUMPUHW A0 TOBLUMHMN (NOKa3HUK MHYYKOCTI).

(5) MiunicTe 6anku npu Aii 3rmHanbHOr0 MOMEHTY
Mpb,Rd B TOYUi NNacTUYHOFO LApHipa BU3HaYa-
€TbCs 3a (POpMynoo;
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B.5 Member assessment and retrofitting
B.5.1 General requirements

(1) Beams should develop full their plastic mo-
ments without local buckling in the flange or in the
web at the SD LS. Local buckling should be lim-
ited at the NC LS.

(2) At the LS of DL and of SD, axial and flexural
yielding or buckling should not occur in columns.

(3) Diagonal braces should sustain plastic defor-
mations and dissipate energy through successive
cycles of yielding and buckling At the LS of DL
buckling should be avoided.

(4) Steel plates should be welded to flanges
and/or webs to reduce the slenderness ratios.

(5) The moment capacity M, rg4 of the beam at
the location of the plastic hinge should be com-
puted as:

MobRa,b = Ze *fyp » (B.7)

ae:
Z, — ePEKTMBHUA MOAYMb NNAacTUHHOCTI nepe-
pi3y y Micli nnacTuyHOro wapHipa, po3paxoBa-
HWKA 32 (PaKTUYHO 3amipAHMMW pO3MipamMu nepe-
pi3y, i

fyb — TPaHMUA TekyyocTi cTani B 6anui; ans crani
ICHYIOHOI KOHCTPYKUIT 3Ha4YeHHs fyp MOXE Byt
NPUAHATE TakMM, WO OOPIBHIOE CepeaHbOMy
3HAYEHHI0, OTPUMaHOMY 3 BUNpobyBaHb Ha Micuj i
3 JONOMIXKHUX pKepen iHopmauii, BianosigHUM
YMHOM MOMHOXEHUX Ha KoedhiLliEHT AOBIPYOI BipO-
rigHocTi CF, akuin npeactasnexuin B Tabnuui 3.1
ANs BiANOBIAHOIO piBHA iHPOpMATUBHOCTI (ZMB.
3.5(2)P); anst HOBOI cTani 3Ha4YeHHs fip MOxe
ByTW NpUHATE TakuM, LIO AOPIBHIOE HOpMalb-
HOMY 3Ha4YeHHIO, MOMHOXEHOMY Ha KoediuieHT
HaAMIUHOCTI v, ANs ctani bankv, BU3Ha4YeHUn
BiAnoBiaHO Ao cTaHgapTy EN  1998-1:2004:
6.2(3), (4)i (5).

(6) BenununHa 3ruHanbHOrO MOMEHTY My gq B
KPUTUHHOMY Nepepi3i KONOHU BU3HA4aETLCA 3a
chopmynoto:

where;

Z, is the effective plastic modulus of the section at
the plastic hinge location, computed with refer-
ence to the actual measured size of the section,
and

fp is the yield strength of the steel in the beam; for
existing steel, f;, may be taken equal to the mean
value obtained from in-situ tests and from the ad-
ditional sources of information, appropriately mul-
tiplied by the confidence factor, CF, given in Table
3.1 for the appropriate knowledge level (see
3.5(2)P); for new steel f,;, may be taken equal to
the nominal value multiplied by the overstrength
factor y , for the steel of the beam, determined in
accordance with EN 1998-1: 2004: 6.2(3), (4) and

(5).

(6) The moment demand M g4 in the critical sec-
tion at the column face is evaluated as follows:
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Mt Ed =MpiRdb +VolRb "€ (B.8)

Ae:

Mg ,rd,p — NNACTUHHUA MOMEHT Yy NNacTU4HOro
wapHipa 6anku;

Vol,R,p — NoOMepeyHa cuna y nnacTu4Horo wiap-
Hipa 6ankw;

€ ~ BiACTaHb MiX NMAacTUYHMUM LLAPHIpOM Banku i
NOBEPXHEIO KOMOHW.

(7) HeobxigHnit MOMEHT My gq B KPUTUYHOMY
nepepisi y UeHTpanbHOI NiHii KONOHW MoXe ByTn
po3paxoBaHui Tak:

where:
Mi,ra,b is the beam plastic moment at the beam
plastic hinge,

Vv,

bl,R.b is the shear at the beam plastic hinge;

e is the distance between the beam plastic hinge
and the column face.

(7) The moment demand M g4 in the critical sec-
tion at column centreline may be calculated as fol-
lows:

d
Mcced =My Rdb +VpI,R,b'{e'_c)v (B.9)

Ae d. — BucOTa Nepepisy KONOHW.

B.5.2 Hecyya 3damnicmb enemenma 3a Oe-
¢hopmayiamu

(1) Hecyuy 3aaTHICTb KOHCTPYKTUBHUX ENEMEHTIB
npyv HENpYXHUX gedopMauisx B TpbOX rpaHuy-
HMx cTaHax (LS) moxHa Bu3Ha4aTu, Sk 3a3HaqeHo
B HACTYNHWUX MYHKTaX.

(2) Hecy4y 3paTHicTb cTUKiB Hanok i KONOH npu
HENpPYXHUX AedopMalisx MOXHa npuimartu 3a
Tabrvueto B.6 (B.6.2.1) 3a yMOBMU, L{0 CMIOMTyYeHi
eneMeHTU BianosiaaTs BUMOram, 3a3HaqueHum y
Tabnuui B.6.

(3) 'paHuunri HenpyxXHi gedopmMadii 3ruHanbHUX
6anok i KOMoH BMpPaxXalTbCA 4Yepe3 Bernuuuny
KyTa OBOropTaHHsi KiHUA enemMeHTa npu A0ocAr-
HEHHi NNACTUYHOrO CTaHy, SIK BENWYMHY, KpaTHy
KyTy NoBOpOTy xopavn 0y B CTaHi TeKy4ocTi y Bid-
nosigHin Touui. Ana 6anok i konoH 3 6e3pos-
MiPHUM OCbOBMM HAaBaHTAXEHHSM v , Lo He
nepesuwlye 0,30, BenuuMHa HECy40i 30aTHOCTI
npn HENPYXHIA gedopmadii 4na suLeBKasaHmx
TPbOX FPaAHWYHUX CTaHiB BU3HA4YaeTbCA Bigno-
BigHO Ao Tabnuui B.1

68

2

where d_ is the column depth.
B.5.2 Member deformation capacities

(1) The inelastic deformation capacities of struc-
tural members at the three LSs may be taken as
given in the following paragraphs.

(2) The inelastic deformation capacities of
beam-to-column joints may be taken equal to
those given in a Table B.6 (clause B.6.2.1), pro-
vided that connected members fulfil the require-
ments given in the first five rows of Table B.6.

(3) For beams and columns in flexure, the inelas-
tic deformation capacity should be expressed in
terms of the plastic rotation at the end of the mem-
ber, as a multiple of the chord rotation at yielding
0y, at the end in question. For beams and col-
umns with dimensionless axial load v not greater
than 0,30, the inelastic deformation capacities at
the three LSs may be taken in accordance with
Table B.1.
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Tabnuuyna B.1 - IpaHnuHa BennunHa KyTa NoBOPOTY B KiHLi Banok i KoNoH B NnacTu4HOMY CTaHi npu
BiHOCHI BENMYMHI OCbOBOrO HaBaHTaXeHHs v, sike He nepesuulye 0,30

Table B.1
load v not greater then 0,30.

— Plastic rotation capacity at the end of beams or columns with dimensionless axial

['paHu4Hni cTaH

Limit State
Knac ronepesHoro 3a o6MexeHnx 3a BaromMux nNOWKoMKeHb | BNnsbknin 4O pyAHyBaHHS
nepepisy NOLWKOAXEHb
. SD NC
Class of cross section DL
1 1,00, 6,00, 806y
2 0,256, 2,00, 3,00y

(4) Oins 38’A3KiB, WO NpauoioTb HA CTUCK (po3ni-
pOK), rpaHunYHi HENpPYXHi aedopmadii cnig supa-
3nTn yepeld ocboBy aAecdopmalito 3B'A3KY, sKa
KpaTHa ocboBiin gedopmalii 3B'A3Ky Npu HaBaH-
TaXeHHi BUKPUBIEHHA (BTpaTi CTiINKOCTI) Ac. Ons
3B'A3KiB, LWO NPauUIoOTb Ha CTUCK (32 BUHATKOM
3B'A3KIB €KCLIEHTPUYHUX PaMHO-3B'A3€BUX KapKa-
CiB) rpaHuyHi HenpyxHi gedopmadii Npu TpbLOX
rPaHUYHUX CTaHax MOXyTb ByTW NpUAHNATI Big-
nosiano ao tabnuui B.2:

(4) For braces in compression the inelastic defor-
mation capacity should be expressed in terms of
the axial deformation of the brace, as a multiple of
the axial deformation of the brace at buckling load
Ac. For braces in compression (except for braces
of eccentric braced frames) the inelastic deforma-
tion capacities at the three LSs may be taken in
accordance with Table B 2:

Tabnuua B.2 - MpannyHi ocboBi Aedopmallii CTUCHYTHX pOo3MipoK (3a BUHATKOM KapKaciB 3 eKCLEHTPUM-

HUMWK 3B'A3Kamu)
Table B.2
frames).

— Axial deformation capacity of braces in compression (except braces of eccentric braced

I'paHWyYHUA cTaH

Limit State
Knac nonepevHoro 3a obmexeHnx . .
! 3a BaromMux nowwKogKeHb | Bnunsbkuii 40 pyitHyBaHHS
nepepisy MOLLKOMKEHD
. SD NC
Class of cross section DL
1 0,25 Ac 4,0 Ac 6,0 Ac
2 0,25 Ac 1,0 Ac 2,0 Ac

(5) ins po3TArHyTMX 3B'A3KIB 3A0ATHICTL A0 He-
NpYy>XHUX gedopmaLiil NOBUHHA BWU3HaYaTUCH B
npeAcTaBneHHi 0CLOBOT AedbopMalLlii 3B'A3KiB, Aika
KpaTHa ocboBit Aedpopmauii po3TSXKKM Npu Ha-
BaHTaXeHHi NnacTuiHoro po3tary At. [na pos-
TArHYTUX 3B'A3KIB (33 BUHATKOM 3B'A3KIB B €KC-
LUEHTPUYHUX pamMax) Npu nonepeyvHux nepepisax
knacis 1 abo 2 3gaTHiCTb 40 HenpyxHux aedop-
Mauid Npy TPbOX rPaHUYHUX CTaHax Moxe ByTu
npunHATa 3a Tabnuueto B.3:

(5) For braces in tension the inelastic deformation
capacity should be expressed in terms of the axial
deformation of the brace, as a multiple of the axial
deformation of the brace at tensile yielding load,
At . For braces in tension (except for braces of ec-
centric braced frames) with cross section class 1
or 2, the inelastic deformation capacities at the
three LSs may be taken in accordance with Table
B 3:
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Ta6nuua B.3 - MpakunyHi ockosi aedbopmalii po3TArHyTUX 3B'A3KIB (32 BUHATKOM Kapkacis 3

EeKCUEHTPUYHIMM 3B'A3KaMin)

Table B.3
frames).

— Axial deformation capacity of braces in tension (except braces of eccentric braced

paHnuHun cTax

Limit State
3a obmexeHUx NOWKOAKEHD 3a BaroMux noLKOAXeHb Bnnsbknin o pynHyBaHHs
DL SD NC
0,25 At 7,0 At 9,0 At

(6) OAnsa poatarHyTux 6anok i KONOH HenpyxHa
pedopMauifrHa 30aTHICTb BUPaXAETLCA udepes
ocboBy Aedopmalilc enemeHta Af rnpu HaBaH-
TaXEHHI, WO BMKNWKAE CTaH TEKYYOCTI, NOMHO-
XeHOoi Ha koediuieHT. Ona po3tarHyTux 6anok i
KOMOH (38 BMHATKOM KapKAaciB 3 €KCUEHTPU4YHUMU
3B'A3KaMu) 3 KNAcOM NOMNepeyqHoro nepepisy 1
abo 2 HenpyxHa pedopmauinHa 3aaTHICTb 3a
TPbOMa PaHUYHUMMN CTaHaMU NPUIAMAETLCA 3a
Tabnuuero B.4

(6) For beams or columns in tension the inelastic
deformation capacity should be expressed in
terms of the axial deformation of the member, as a
multiple of its axial deformation at tensile yieiding
load, 4. For beams or columns in tension (except
for those in eccentric braced frames) with cross
section class 1 or 2, the inelastic deformation ca-
pacities at the three LSs may be taken in accor-
dance with Table B 4.

Ta6nuusa B.4— MpanuyHi ocbosi Aedhopmalii poatarHyTux 6anok abo konoH (3a BuHaTkom 6anok abo
KOMOH B pamax 3 EKCLEHTPUYHUMM 3B'A3KaMmn)

Table B.4
of eccentric braced frames)

— Axial deformation capacity of beams or columns in tension (except beams or columns

I paHuyHni cTaH

Limit State
3a 0BMEXEHMX NMOLLKOAXKEHD 3a Baromux nowkoaKeHb BriMsbkuit 4O pyAHYBaHHSA
DL SD NC
0,25 At 3,0 At 5,0 At

B.5.3 banku
B.5.3.1 HedocmamHs cmilikicms

(1) Ans nigBULIEHHA NOrMWHAaHHA eHeprii cnig
BinnaBatn nepesary 6ankam 3 BiQHOLWIEHHAM
AOBXWHU NPONbOTY 10 BUCOTY nepepisy Big 15 o
18. ToMy Npn PEKOHCTPYKLiT B BOBIMX NponsoTax
cnig BCT2HOBNIOBATY NPOMIXKHI ONOPU.

(2) Monuuij 3 HegoCTaTHLOK CTIKKICTIO HEOBXIAHO
3MILHIOBATM 3B'iI3KaMKN B NONEPEYHOMY Hanpam-
Ky. He noTpibHO BnawToBYBaTH NONEpPEYHi 38'A3-
K1 No Bepxy nonuui, sikwwo 3abesneveHa cninbHa
po6ota nonuui Ta nmTn. B iHWOMY BMNaaky
cninbHa pobota moxe OyTn 3abeanedeHa npwu
BUKOHaHHI Bumor B.5.3.5
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B.5.3 Beams
B.5.3.1 Stability deficiencies

(1) Beams with span-to-depth ratios between 15
and 18 should be preferred to enhance energy ab-
sorption. Therefore, intermediate supports should
be used in the retrofitting to shorten long spans.

(2) Lateral restraint should be provided to flanges
with a stabiiity deficiency. Lateral restraint of the
top flange is not required, if the composite action
with the slab is reliable. Otherwise, the composite
action should be enhanced by fulfilling the re-
gquirements in B.5.3.5



B.5.3.2 Hedocmammus MiuHicmpb

(1) Ons 30inblieHHs MIUHOCTI Ha 3rMH RONUL|
Banok cnig nigcunoBaTU cTtaneBMMM NNacTuHa-
Mun (Haknagkamu). MigcuneHHs BepxHLOI Nonuui
He BUMaraeTbcsl, AKWO 3abeanedeHa cninbHa
pofoTta nonuui Ta NAUTU. SK anbTepHaTUBy, Npu
HefoCcTaTHIN MILHOCTI Ha 3ruH cTanesi Banku cnig
nigcunioBaT BxnagaxdHaM B 3anizobetvor RC.

(2) Ons 36inbweHHA MIUHOCTI Ha 3rMH CNig BU-
KOPUCTOBYBaTM MNO3AO0BXHI @apMaTypHi CTPWXHI
knacy C signosigHo ao EN 1992-1-1:2004, 1ab-
nuus C.1.

(3) Niacunenns 6anok 3 HeAOCTATHBOID MILIHICTIO
Cnig  BWKOHYBaTW  BiANOBIAHO 40  BUMOT
EN 1998-1:2004 gnst knacy noaatnueocti M

(4) Ons 3abe3neqeHHst HepOCTaTHLOT MILHOCTI Ha
3pi3 pobuTbCsa nigcuneHHs cranesumun Haknag-
Kamu, iX cfiig aogasatu A0 cTiHkM Banku ABO-
TaspoBoro nepepisy abo go 60KOBOI CTiHKM y pa3i
MOPOXHUCTMX NEPEPI3iB.

B.5.3.3 PemoHm nonuup, siki empamurnu cmid-
Kicmb npu no83008XXHbOMY 32UHI (8uryqeHi) i npu
BUHUKHEHHI 8 HUX MpILiUH

(1) NoxonobneHi ifabo TpicHyTi nonuui cnig nig-
cunuTn abo 3amMiHMTU HOBMMW NacTUHaAMM.

(2) PeMOHT BuilydeHUX HWKHIX i/abo BepxHix
nonuub Cnig BUKOHyBaTKW, BnawiToByloun pebpa
KOPCTKOCTI Ha BCIO BUCOTY CTiHKKM 3 000X CTOpIH
BignosigHo Ao (3) 3a AONOMOrol BMUNPaBSIEHHS
BUNYYEHHSA CTiHK HarpiBaHHaAM abo suaanusLun
il 3 HACTYNHOIO 3aMiHOI0 Ha Taky camy NIacTUHy
BinnosigHo o (4) i (5).

(3) Pebpa »opcTkocTi CTiHKM Banku cnip posta-
wosyBaT NO Kpaw i No LEHTPY NoXonobneHoi
(Buny4eHol) nonuui BiaNoBIAHO; ToBlWHa pebpa
KOPCTKOCTI Ma€ AOPIBHIOBATA TOBWMHI CTiHKK
6anku.

(4) Hosi nnacTuHu cnig NpuBaploBaTM B TUX Xe
cammux Micuax, B SIKMX po3TaluoByBanacs nep-
BWMHHa nonuus (TobTo BesanocepenHbO 40 CTiHKM
6ankun), abo HagapioBaTnCsl Ha ICHYOYY NOMULIO.
Y ob6ox Bunagkax [04aTKOBI nnacTuHu cnig
OpieHTYBaTW Y NO3A0BXKHLOMY HaNpPAMi NPoKaTy.
(5) Mpu pisaHHi | 3aMiHi QiNSHOK nonuub cnig
nepenbaynT cneuianbHi NIZNIPKA.

(6) binbw pouinbHO 3aMicTb HaBapioBaHHA Ha
nonuui© TOBCTOI nNNacTuHW mMeTaneea 6anka
moxe ByTy 3akpinneHa B 3ani3o0eToH.
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B.5.3.2 Resistance deficiencies

(1) Steel plates should be added to flanges of
beams to increase deficient flexural capacity.
Addition of steel to the top flange is not required,
if the composite action with the slab is reliable.
Alternatively, structural steel beams with deficient
flexural capacity should be encased in RC.

(2) Longitudinal reinforcing bars that may be
added to increase a deficient flexural capacity
should be of class C in accordance with
EN 1992-1-1:2004, Table C.1.

(3) Beams retrofitted due to resistance defi-
ciencies, should fulfil the requirements of
EN 1998-1:2004 for ductility class M.

(4) Steel plates should be added to the beam web
for H-section, or to the wall for hollow sections, to
enhance a deficient shear capacity.

B.5.3.3 Repair of buckled and fractured flanges

(1) Buckled and/or fractured flanges should be ei-
ther strengthened or replaced with new plates.

(2) Buckled bottom and/or top flanges shouid be
repaired by adding full height web stiffeners on
both sides of the beam webs in accordance with
(3) as follows, and by heat straightening of the
buckled flange, or its removal and replacement
with a similar plate in accordance with (4) and (5)
as follows.

(3) Web stiffeners should be located at the edge
and centre of the buckled flange, respectively, the
stiffener thickness should be equal to the beam
web.

{(4) New plates should be either welded in the
same location as the original flange, (i.e., directly
to the beam web), or welded onto the existing
flange. In both cases the added plates should be
oriented with the rolling direction in the longitudi-
nal direction.

(5) Special shoring of the flange plates should be
provided during cutting and replacement.

(6) Instead of welding a thick plate onto the flange,
the steel beam should be preferrably encased in
RC.
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B.5.3.4 OcnabneHHsi 6anok

(1) Ans Toro, wob 3mMicTMTN gUCUNaTUBHI 30HM BIg
CTUKIB MOXHa 36inbWnTK NOAATIMBICTL CTanNneBnx
6anok B 3agaHux Micusx 3a paxyHoK ocnabneHHs
nonuui.

(2) 3meHweni nepepi3n 6ankn (RBS) npautooTts
SK 3arnobiKHUKK, SKi 3axMLLalTb CTUK Banka-ko-
NOHA Bif Nepea4acHoro pynHyBaHHA. 3MeHLUEHI
nepepian 6anok noBuHHI 3abe3nevyBaTy MiHi-
MasibHi NMOBOPOTU B KOXHOMY FPaHUYHOMY CTaHi
LS signosiaHo go tabnudi B.5.

B.5.3.4 Weakening of beams

(1) The ductility of steel beams may be improved
by weakening of the beam flange at desired loca-
tions, to shift the dissipative zones away from the
connections.

(2) Reduced beam sections (RBS) behave like a
fuse that protects beam-to-column connections
against early fracture. The reduced beam sec-
tions should be such that they can develop at
each LS the minimum rotations specified in Table
B.5.

Tabnuun B.5- KyTn noBopoTty 3ameHweHux nepepisis 6anok (RBS) ans pisHux rpaHUYHKUX CTaHIiB

(B pagiaHax)

Table B.5 - Required rotation capacity of reduced beam sections, RBSs (in radians)
'paHn4HKUA cTaH
Limit State
3a 06MeXeHNX NOLKOAXEHb 3a BaroMux NOLWKOAXEHb Brnnsbkuit 0O pynHyBaHHS
DL SD NC
0,01 0,025 0,040

(3) OGropTanHs, HaBeaeHi B Tabnuui B.5, moxyTb
BBaXaTUCA LOCATHYTUMW, SKLO NPOEKTYBaHHA
3MeHweHnx nepepisie RBS y 6anui 3aiAchio-
€TbCA 3 BUKOPUCTaHHAM rpoueaypu, BUKNaneHol
HWXYe:

|. PospaxoByeTbCs BiACTaHb Bi NOYaTKy 3MeH-
LweHoro nepepidy 6anku 4o NOBEPXHI KONMOHU a, i
[OBXWUHa, Ha akin nonuua Oyae 3meHweHa b,
TakuM YUHOM:

(3) The rotations in Table B.5 may be considered
to be achieved, if the design of RBS in the beam
is carried out through the procedure outlined
hereafter:

|. Compute the distance of the beginning of the
RBS from the column face, a, and the length over
which the flange will be reduced, b, as follows:

a=0,60-bs; (B.10)
b=0,75-dy , (B.11)
ne: where:

bs — wupnHa nonuui;

d, — BUCOTa nepepisy Ganku.

Il. Po3paxoByeTbea BigcTaHb S Big nepenbauy-
BaHOro nepepidy 3 NNacTU4HMM LWApHIpOM Big
LeHTpa 3MeHLWeHoro nepepidy 6ankum no no-
BEPXHi KOJIOHW, AIK NOKa3aHO HUXYe:

b; is the flange width;
dy, is the beam depth.

Il. Compute the distance of the intended plastic
hinge section at the centre of the RBS, s, from the
column face as:

s=a+—. (B.12)
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MNo3sHaka: Key:
A — nnacTMYHUiA LLapHip A — Plastic hinge

PucyHok B.1 — MeomeTpis sMeHLLeHHs Nonuui Ans ameHweHoro nepepisy 6anku (RBS)
Figure B.1 — Geometry of flange reduction for reduced beam section (RBS)

HI. BusHaetbes rmmbuHa Bupisy nonuui g 3 KOXHOI lll. Determine the depth of the flange cut (g) on
i3 CTOpIiH; U rMMbuHa He NoBWHHa NepeBuLLYBaTH each side, this depth shouid be not greater than
0,25 - bs. Ak nepwy cnpoby MoxXHa NPUAHATK: 0,25-bs. As a first trial it may be taken as:

g=0,20-b¢ . (B.13)
IV. PospaxoByeTbca nnactu4Huih Mogyne Zgps i IV. Compute the plastic modulus (Zrgg) and the
nnacTuiHuie - MomeHT (M rq rBS)  NEPeEpisy plastic moment (M rq rRes) Of the plastic hinge
MNacTUYHOro WapHipa no LEeHTPY 3MEHLLIEHOrO section at the centre of the RBS:

nepepisy banku:

Zres =Zp =2t -(dy k) (B.14)
Mpi Rd.RBS = ZRBS “fip » (B.15)
Ae Z, — Moaynb nnacTuyHocTi 6anku i Ak BU3- where Z is the plastic modulus of the beam and
HauyeHo B nyHkTi B.5.1(5). is as defined in B.5.1(5).
V. PospaxoByeTbcsi nonepedHa cuna Vy res B V. Compute the shear force (V, rgs) in the sec-
nepepisi, 4e cchopmoBaHui MNAacTUYHWUIA LUAPHIP, tion of plastic hinge formation from equilibrium of
i3 PIBHSIHHA piBHOBArK YacTuHu 6anku L' mix the beam part (L") between the two intended plas-
ABOMa NO3HaYEeHUMU MNACTUHHUMKU LUapHipaMm tic hinges (Figure B.2). For a uniform gravity load
(pucyHok B.2). [ins oaHOpiOHOro HaBaHTaXeHHS w acting on the beam in the seismic design situa-
w, 0BbyMOBNEHOro CuUnol TSXIHHS, sika Oie Ha tion:

Banky B cuTyaLii CeCMiYHOro NpoeKkTyBaHHSN:

2:M rd.RBS WL

Vol,RBS = X 5 (B.16)
MoTpibHo npaBunNbHO BpaxoByBaTH Pi3Hi poano- Different distributions of the gravity loads along
AinY HaBaHTaxeHHA, 06yMOBNEHOro CUNOKD TS- the beam span should be properly accounted for
XiHHA, y300BX NponsoTy 6anku y supasi (B.16) in (the last term of) Expression (B.16).

(MOro OCTaHHLOMY YneHi).
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MosHakw: Key:
W — PIBHOMIpHE HaBaHTaXKEHHs BiA Ail CUMKN TRXIHHA B w — uniform gravity load in the seismic design situation
PO3paxyHKOBIl CeCMIYHIn cuTyauii; L' — Distance between the centres of RBS cuts
L' — BigCTaHb MiX LieHTpamMu B1pisie RBS; L — Distance between column centerlines

L — BigCTaHb MiX LLEHTPaNnsHUMMU NiHIAMW KONOH

Pucyxok B.2 — TunosuiA By30n BHYTPILWHBOI pami i3 aMeHLWeHuMu nepepisamn 6anok RBS
Figure B.2 — Typical sub-frame assembly with reduced beam sections (RBS)

VI. PospaxoByeTbCsi NNACTU4HUA  MOMEHT V1. Compute the beam plastic moment away from
Mg.rdp Y Banui Ha BigctaHi Bin 3MeHLweHoro the RBS M rq,p as follows:
nepepisy 3a HacTynHoo POPMYIoLo:

My Rdb =Zb fyp (B.17)
Re Z, i fy, — Bu3HadeHi Ha etani IV, onucaHomy where Z, and f,,, are as defined in step (IV) above.
BuULLE.
VII. MepesipseTbesa, wob 3HaqveHHs My rq 1, Byno VII. Verify that M, rq 1, is greater than the bending
BULLE HiX 3ruHanbHUW MOMEHT, SIKWA po3BuUBa- moment that develops at the column face when
€TbCA HA MOBEPXHi KOMOHW, KONW MNacTUYHWA a plastic hinge forms at the centre of the RBS
WapHip (OPMYETBCA B LIEHTPI 3MEHLLEHOro ne- Mt eq = Mpird,RBS +VpiRBS €. If it is not, in-
pepidy bankn M eq = My Rrd,RBS + VpI,RBS *€- crease the cut-depth ¢ and repeat steps (IV) to
Akulo ue He Tak, 36inbLyeTbcs rNMbuHa BUpI3Y ¢ (V). The length g should be chosen such that
i noToptotoTeCA Kpoku 3 IV no VI. [loBxuHa g M gq is about 85% to 100% of M, rq b -

noBuHHa BUBUpaTncs TaK, Wwob 3HaveHHA M ¢ g4
cknaparo Big 85 % no 100 % Big My Ra b -

VIIl. MNepeBipseTbCa BIAHOWEHHSA LWWPWHU A0 VIil. Check the width-to-thickness ratios at the
TOBLMHU Y 3MEHLUEHOMY nepepisi bankn ans RBS to prevent local buckling. The flange width
nonepeKeHHs OKanbHOro BUKPUBIEHHS (BUNY- should be measured at the ends of the central
yeHHs). LnpuHy nonuui cnig 3amipaTy Ha KiHUAX two-thirds of the reduced section of the beam.

ABOX TPETUH UEHTPanbHOI YaCTUHW 3MEHLLEHOO
nepepisy banku.

IX. Po3paxoByeTbcs pagiyc r BUpI3iB y BEPXHIN i IX. Compute the radius (r) of the cuts in both top
HWXHIAW nonwuui no AOBXWHI b 3MEHLIEeHOro and bottom flanges over the length b of the RBS
nepepidy 6anku: ofthe beam:
2 2
pobirtg” (B.18)
8-g
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X. TMepesBipsieTben, wob npouec BupobHULTBA
3abesnevyBaB HeEOOXigHY LWOPCTKICTL NOBEPXHI
(sig 10 go 15 mikpoH) ans roToBux BUPI3IB, i W06
nosepxHi Bupisie He wnidysanu.

B.5.3.5 KomnosumHi (cknaleHri) enemeHmu

(1) Npwn pospaxyHKy MiLHOCTI cknageHux Ganok
CNig BpaxoByBaTy 3B'A30K Ha 3CyB MiX CTanesum
€nNeMeHTOM i MNNUTOoLo.

(2) Y pucunaTtuUBHUX 30HAX He Chif BUKOPWUCTO-
ByBaTK WTUGDTM M cTanesumn Gankamu i nnm-
Tamiu. 3 iCHyIHYMX cknageHnx 6anok wrudtn cnig
BUOANUTN.

(3) Wnunbkw cnig npukpinmosatv o nonvus 3
BMKOPWUCTAHHSAM TOYKOBOIO OYyrOBOrO €neKTpo-
3BapioBaHHs, ane 6e3 NOBHOrO NponnaBneHHs
nonuui. He cnig npucTpinioeatv aetani aGo
KpinuTu ix Ha BonTax.

(4) Cnin nepeBipsiTH, WO6 mMakcuMaribHi Aedop-
Mauii po3Tary, 06yMOBNEHI HAABHICTIO KOMMNO3UT-
HWUX NAAT, HE NPUBOAUNA 0 PO3PUBY NONULb.

(5) bBanku, 3amkHeHi B 060nOHKY, cnig 3abes-
ne4YnTn XoMyTamu.

B.5.4 Konouxu

B.5.4.1 Hedocmammus cmitikicme

(1) BigHOWeHHs WWPWHU [0 TOBLLWHW MOoXe ByTn
3MEHLUEHE LUMSXOM NpPUBApPIOBaHHA cTaneBuX
nucTiB o nonuui ifabo cTiHOK.

(2) BigHOWEHHS WWPWHM 40 TOBLUUHUA NOPOXK-
HUCTUX Npodinie MOXe ByTH 3MeHLLEeHe LINAXOM
npuBaplOBaHHA CTanesux NUCTIB 330BHI.

(3) Ans 060x nonuup cnig nependaqnTy 3akpin-
NeHHA 3a gonomorowo pedep KOPCTKOCTI 3 Mil-
HICTIO HE MEHLLIE “HDX:
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X. Check that the fabrication process ensures the
adequate surface roughness (i.e. between 10 and
15 um) for the finished cuts and that grind marks
are not present.

B.5.3.5 Composite elements

(1) The calculation of the capacity of composite
beams should take into account the degree of
shear connection between the steel member and
the stab.

(2) Shear connectors between steel beams and
composite slabs should not be used within
dissipative zones. They should be removed from
existing composite beams. ’

(3) Studs should be attached to flanges through
arc-spot welds, but without full penetration of the
flange. Shot or screwed attachments should be
avoided.

(4) The maximum tensile strains due to the pres-
ence of composite slabs should be checked that
they do not provoke flange tearing.

(5) Encased beams should be provided with stir-
rups.

B.5.4 Columns

B.5.4.1 Stability deficiencies

(1) The width-to-thickness ratio may be reduced

by welding steel plates to the flange and/or the
webs.

(2) The width-to-thickness ratio of hollow séctions
may be reduced by welding external steel plates.

(3) Lateral restraint should be provided to both
flanges, through stiffeners with strength not less
than:

0,06 -fy -bg -t; (B.19)

ae:
bs — wwpuHa nonuui;
f; — TOBLLIWMHA NONUL;

fyc — rpaHnus TeKy4OCTi CTani B KOMOHi; 4ns icHy-
toqoi cTani, sHavyeHHst fy, Moxe ByTn npuiaHsTe
TakvMm, WO AOOPIBHIOE CepegHLOMY 3HAYEHHID,
OTpPUMaHOMY 3 BUNPOGYBaHb Ha Micyi i 3 Aono-
MiXXHUX Jxepen iHdopmauii, NOMHOXEHOMY Ha
koedigieHT posipyoi BiporigHocti CF, npeacras-
nenw B Tatbnuui 3.1 ona BsignosigHOro piBHA
iHdbopmaTuBHoOCTI (guBe. 3.5(2)P); ans Hoeoi cTani

where:
bs is the flange width,

t; is the flange thickness, and

fyc is the yield strength of the steel in the column,
for existing steel, f,; may be taken equal to the
mean value obtained from in-situ tests and from
the additional sources of information, multiplied
by the confidence factor, CF, given in Table 3.1
for the appropriate knowledge level (see 3.5(2)P);
for new steel fy,, may be taken equal to the nomi-
nal value multiplied by the overstrength factory o,
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3HAYEHHS! fyc MOXe [OPIBHIOBATU HOPMAIbHOMY
3HAYEHHIO, NMOMHOXEHOMY Ha KoediuieHT nepe-
BAHTAXEHHS ¥, ANA CTaneBunx KOMOH, BU3HaYe-
HWKA BignosiaHo Ao ctaHaapTy EN 1998-1:2004,
6.2(3), (4)i (5).

B.5.4.2 HeaoctaTHs MiluHicTL

(1) Ans niaBULWEHHS MILHOCTI Ha 3ruH nepepisy
cTanesi NNacTuHW MOXYTb NpuBapioBaTUCA A0
nonuup i/abo CTiHOK ANs ABOTaBPOBUX NEpepisiB
i 10 CTiH ANA NOPOXHUCTMX Npocpinie.

(2) KonoHu 3 KOHCTPYKLAHOT cTani MoxXyTb 6yTu
nomitieHi B 3ani3obetoH Anst NABULLEHHS 1X
MILIHOCTI Ha 3TuH.

(3) MogepHisauis nosuHHa 3abesneyysarty, wob
y BGiX NEpPBUHHUX CEACMOCTINKMX KOMOHax oCbo-
BWIA CTUCK B pO3paxyHKOBIN CENCMIYHIA cuTyauii
He nepesBullyBaB 1/3 BiQ po3paxyHKOBOI BENW-
YMHW NNAcTUYHOTO OMOPY HOpMarnbHUM cunam,
WO A0oQaoTbCs 40 NOBHOMO NONEPEYHOro nepe-
pi3y KONOHN Ny ry = (A5 -fyg +Ac foq +As -fsq) Y
rPaHUYHOMY CTaHi Npn OBMEXEHUX NOLIKOLKEH-
HAX i 1/2 Bio Nprg B rP@HU4HKUX CTaHax npu
BaroMnx NOLWLKOMAXEHHSX abo craHi, bnnabkomy
[0 PYAHYBaHHS.

B.5.4.3 PemoHm sunyyeHux i mpicCHymux nosauyb
i po3pue 3'e0HaHb 8HanycK

(1) BunyuyeHi i/abo TpicHyTi nonuui i posipsaHi
3'eHaHHA BHaMyck cnig ato nigewnutn, abo
3amiHoBaTN HOBUMW NNacTUHaMMU.

(2) BunyueHi abo TpicHYTi monuui peMoHTYIOTb
afbo BUOaNEeHHAM i 3aMiHOI BUNYYEHOT NNAacTUHU
nonuui Ha Taky X nnacrtuHy, abo 3a 4onomorot
BUNPSIMNEHHST HArpiBaHHSIM.

(3) Po3puewn CTWKIB BHanyck peMOHTYIOTb, 3aKpin-
MIOKYN 30BHILWHI NNACTUHW Ha MOMULUi KONOH 3
BUKOPWUCTAHHSIM 3BapHWX LWWBIB 3 KPOMKaMn Ha
BCIO TOBLUMHY. [NOWKOAXKEHa YacTuHa MOBWHHA
OyTM BuiydeHa i3 3aMiHOK Ha HEYLUKO[KEHWH
martepian. ToBlWMHA NNacTuH, sKi 404AKTbLCA,
NOBMHHA AOPIBHIOBATN TOBLUWHI ICHYKOUMX. 3aMiH-
HWA martepian nosuHeH OyTu OpieHTOBaHMA Yy
HanpPsAMKY NPOKaTy KOMoHW.

(4) Cnig suceepanioeatu apibHi oTBopun 6ins
Kpalw TpilMH B KOMOHax Aans 3anobiranHsa ix
PO3NOBCIOKEHHIO.
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for the steel of the column, determined in accor-
dance with EN 1998-1:2004, 6.2(3), (4) and (5).

B.5.4.2 Resistance deficiencies

(1) To increase the flexural capacity of the sec-
tion, steel plates may be welded to the flanges
and/or webs for H-sections and to the walls for
hollow sections.

(2) Structural steel columns may be encased in
RC, to increase their flexural capacity.

(3) Retrofitting should ensure that in all primary
seismic columns the axial compression in the de-
sign seismic situation is not greater than 1/3 of the
design value of the plastic resistance to normal
forces of the gross cross-section of the column
Npl,Rd = (Aa 'fyd '?-AC 'fcd +AS 'de) atthe DL LS
and 1/2 of N rq at the SD or NC LSs.

B.5.4.3 Repair of buckled and fractured flanges
and of fractures of splices

(1) Buckled and/or fractured flanges and fractured
splices should be either strengthened or replaced
with new plates.

(2) Buckled and fractured flanges should be re-
paired either through removal of the buckled plate
flange and replacement with a similar plate, or
through flame straightening.

(3) Splice fractures should be repaired by adding
external plates on the column flanges via com-
plete penetration groove welds. The damaged
part should be removed and replaced with sound
material. The thickness of the added plates
should be equal to that of the existing ones. The
replacement material should be aligned so that
the rolling direction matches that of the column.

(4) Small holes should be drilled at the edge of
cracks in columns to prevent propagation.



(5) Ans Toro, Wob BUKNIOYAUTU YTBOPEHHA HOBUX
nedexrie i/abo nopyuweHb LiniCHOCTI Ha BigcTaHi
no 150 mMm Big TpiwuK, cnig BUKOPUCTOBYBATH
MarHiTonopoLukoBy AedekTockonito abo Konbo-
poBy neteKTocKonit.

B.5.4.4 Bumozu 00 3'€0HaHb KONOH 8HarycK

(1) Hosi cTtuku BHanyck NOBWHHI po3TalloByBa-
TUCS B NepLifn TPETUHI BUCOTU KONMOHW Ha Npo-
cBiT. Lli CTUKM KOHCTPYIOKOTE TakK, LWob IX MiLHICTL
Ha 3cyB(3pi3) Oyna 6 He meHule HixX HaMeHwa 3
OYiKyBaHMUX MiL{HOCTEN Ha 3CyB OBOX CTUKOBAHUX
€NeMEHTIB, @ MILLHICTb Ha 3IMMH HE NOBUHHA oyTn
meHwe 50 % HaMMeHLOoi 3 MILHOCTel Ha 3ruH
ABOX CTUKOBaHWUX Nepepisie. Takum YAHOM, 3BapHI
CTUKW KONOH BHANYCK ANSA KOXHOI NOMNULLi NOBUHHI
3a[,0BONbHATU HACTYNHY YMOBY:

Aspl ‘fyd

ne:
Asp| — nroLwa rnonepeyvyHoro nepepizy KoXHOI
nonuui B 3'eQHaHHI BHaANYyCK;

fyd — pO3paxyHKoBa rpaHAuA TEKYHOCTI nonuui B
3'eQHaHHI BHaNYCK;

Ap — MeHwa nnowa nonuui 3 ABOX 3'€QHaHUX
KONOH;

fyc — rpaHuLsa TeKy4oCTi Martepiany KONoHW, BU-

3HaveHoi B nyHkTi B.5.4.1(3).
B.5.4.5 3onra naHenedl KonoH

(1) Y pexkoHCTpyrOBaHiA KONOHI 30Ha NaHenen B
cTukax bOarnka-konoHa nOBWHHA npauosaTn B
NPyXHit obnacTi B rpaHMYHOMY CTaHi npy obme-
KeHnx nowkomxeHHsx DL LS.

(2) ToBwmHa f, 30HWM NaHenen KOnoH (BKMoYa-
04N HaknagHi nnarxkn, 3a ix HasBHOCTI, AuB. (3))
noBvHHa OyTun Takolo, Wob BUKHOHYUTU MOXNK-
BICTb Nnepea4acHOro NoKanbHOr0 BUKPUBIEHHS
npyu BENUKUX HENPYXHUX OedopmMauisix 3CyBy,
TOOTO NOBUHHA BUKOHYBaATUCL YMOBA:;

tw

ne:
d, — BACOTa 30HW naHeni Mk 6esnepepBHMMHK
nnacTuHamu,

W, — LUMPVH 30HW NaHeni Mix NONMLIAMA KONOHU.

Mix cTiHkow | 40AaTKOBOK NAWTOIO CNif BUKO-
puctoByeaTh NpobKoBI 3BapHiI LIBK.

>0,5-f, -Aq,

cHz Wy
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(5) Magnetic particle, or liquid dye penetrant tests
should be used to ensure that there are no further
defects and/or discontinuities up to a distance of
150 mm from a cracks.

B.5.4.4 Requirements for column splices

(1) New splices should be located in the middle
third of the column clear height. They should be
designed to develop design shear strength not
less than the smaller of the expected shear
strengths of the two connected members and a
design flexural strength not less than 50 % of the
smaller of the expected flexural strengths of the
two connected sections. Thus, welded column
splices should satisfy the following expression at
each flange:

(B.20)

where:
Aspl is the area of each flange of the splice,

y .
splice,

Ay is the flange area of the smaller of the two col-
umns connected, and

f.q is the design yield strength of the flange of the

f,c is the yield strength of the column material,

defined as in B.5.4.1(3).
B.5.4.5 Column panel zone

(1) In the retrofitted column the panel zone at
beam-column connections should remain elastic
at the DL LS.

(2) The thickness, t,, of the column panel zone
(including the doubler plate, if any, see (3)) should
satisfy the following expression, to prevent pre-
mature local buckling under large inelastic shear
deformations:

: (B.21)

where;
d, is the panel-zone depth between continuity

plates,

w, is the panel-zone width between column

flanges.

Plug welds should be used between the web and
the added plate.
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(3) Ana 36inbleHHs XOPCTKOCTI Ta NiACUNEHHS
CTiHKN KOJSIOHU MOXHa BMKOPUCTOBYBATK CTanesi
NNacTuHW, napanenbHi CTiHUi | npuBapeHi Ao
Kpais NonuLb(3 OAHIET | iHLLOT CTOPOHU).

(4) MonepeuHi pebpa >opCTKOCTI Crif NpuBapio-
BaTW 10 CTiHKM KOMOHW Ha piBHI nonuui 6anku.
(5) Ona 3abesnedeHHs BUMOr BCIX PaHU4HUX
CTaHiB NOTPIGHO BCTAHOBNIOBATM CyLinbHi nnac-
TUH 3 TOBLLIMHOIO HE MEHLLIE 3a TOBLLMHY Nonuib
Hanok CUMeTPUHHO Mo 06MABI CTOPOHU CTIHKMU KO-
TIOHW.

B.5.4.6 Cknadosi cmanebemonHi enemeHmu

(1) 3amkHeHHSA B 3ani306eTOHHY 0BOOHKY MOXeE
BUKOPUCTOBYBATUCA ANA MiABULLIEHHS XOPCT-
KOCTi, MILLHOCTi | NOOaTNMBOCTI CTanesux KOJIOH.

(2) Ans pocarHeHHA edeKTUBHOI CMiNbHOT POBoTU
HeobxiaHo, Wob HanpyXeHHs 3pyleHHa nepe-
AaBanocs MK KOHCTPYKLIAHOIO CTanmo i 3aniso-
BeToHOM Yepe3 CnonyyHi enemeHTU (aHkepu yn
LUMOHKK), WO nNpaulolTb Ha 3pi3 | PO3MilLeHi
B370BX KONOHW.

(3) Ona 3anobiraHHs pyWHyBaHHIO BiQ BTpaTn
34enneHHs Npy 3pyleHHi BiOHOWEHHA LWWPUHA
cTanesoi NOMuLi A0 WWPWMHKM CKNageHol ctane-
6eToHHOT KOMOoHM bs /B, HEe NOBWHHO NepeBwLLy-
BaTy KPUTUYHOIO 3HAYEHHS JaHOro BiJHOLLEHHS,
BM3HAYEHOro HacTynHo opMynolo:

[Ef-) =1-0,35- 0,17-[1+0,073-
B Jer

ae:

Ng4y — OcCboBa cuna B cuTyauil CEeUCMIYHOro
NPOEKTYBaHHA,

Ay — NOBHA Nrioa cknageHoro nepepisy;

f.q — PO3paxyHKoBe 3Ha4eHHs MiLHOCTi DETOHY Ha
CTUCK;

pw — KoeilieHT nonepeyHoro apMyBsaHHs,

ny,d — pO3paxyHKOBE& 3Ha4eHHs  rpaHuui
TeKy4OCTi NonepeYvHoi apMaTypw;

B — wupwvHa cknageHoro nepepiay;

bs — WupuHa cranesoi nonuui.

B.5.5 Cucmema 38 'a3kie xopcmkocmi

B.5.5.1 HedocmamHsi cmitikicmb

(1) B.5.4.1(1) 3acToCcOByeTLCS AN CUCTEMM
3B'A3KIB KOPCTKOCTI, WO CKNaAalTbCsl 3 NMOPOX-
HUCTUX Npodinis.

(2) B.5.4.2(1) 3acTocoBy€eTbCA.
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(3) Steel plates parallel to the web and welded to
the tip of flanges (doubler plates) may be used to
stiffen and strengthen the column web.

(4) Transverse stiffeners should be welded onto
the column web, at the level of the beam flanges.

(5) To ensure satisfactory performance at all limit
states, continuity plates with thickness not less
than that of beam flanges should be placed sym-
metrically on both sides of the column web.

B.5.4.6 Composite elements

(1) Encasement in RC may be used to enhance
the stiffness, strength and ductility of steel col-
umns.

(2) To achieve effective composite action, shear
stresses should be transferred between the struc-
tural steef and reinforced concrete through shear
connectors placed along the column.

(3) To prevent shear bond failure, the ratio of the
steel flange width to that of the composite column,
b /B, should not be greater than the critical value
of this ratio defined as follows:

(B.22)
g

where:

Ng4 is the axial force in the seismic design situa-
tion,

Ag is the gross area of the composite section,

fcd is the design value of compressive strength of
the concrete,

pw is the ratio of transverse reinforcement,

fw,d 1s the design value of the yield strength of

transverse reinforcement,

B is the width of the composite section,
by is the steel flange width.

B.5.5 Bracings

B.5.5.1 Stability deficiencies

(1) B.5.4.1(1) applies for bracings consisting of
hollow sections.

(2) B.5.4.2(l) applies.



(3) byab-sike obnuuOBaHHA cTaneBux 3B'A3KIB
npu PeKOHCTPYKUIT NOBWMHHO Bianosinatn craH-
napty EN 1998-1:2004.

(4) BiyHa xopcTKiCTb pO3KOCIB (AiaroHanbHUX
3B'A3kiB) mMoxe OyTu nigBuweHa 3a paxyHOK
NiABULLEHHS )XOPCTKOCTI KIHLEBWUX 3'€4HAEHb.

(5) lMpu pekoHCTpyKUii xpecTonoaibHum B'sI3am
cnig sigaasaTy nepeBary NO BigHOLUEHHKW 00
V-noaibHux 4um noptanbHux B'asen. K-nogioHi
B'A3i BUKOPUCTOBYBATUCH HE MOXYTb.

(6) Bnuabko posTalwoBaHi CNONy4YHi NNaHkn €
eheKTMBHUMU NIpU NoniNwWeHHi peakuii B'Asei
NiCNA BUKPUBMNEHHS, 30KPEMA, Y B'A3AX 3 nepe-
pizamMn 3 OBOX KyTHWKIB abo OBOX wWBenepis.
Axwo 3'egHyBanbHi nnaHkM  (Haknagku) Bxe
BCTAHOBMEH| B iCHYIOUMX KOMOHAX, MOXHa Npu-
BapuTW HOBI NNaHKu i/abo NigCUUTK iCHYIOM.

B.5.5.2 Hedocmammriti onip

(1) Y rpaHU4HOMY CTaHi Npy 06GMeXeHUX NoLKoA-
JKEHHAX OCbOBUIA CTUCK Y PO3paxyHKOBIN CEeNCMiy-
HiX cuTyauii He noBuHeH nepesuwyBaTtn 80 %
pO3PaxXyHKOBOrO 3HAaYEHHSi MNACTUYHOTO ONopy
HOpPManbHUM 3yCUNNAM B NONEpeYHOMY nepepisi
cuctemu B'aseit: Ny ry-

(2) 3a BuMHATKOM BUNagkis, Konu nepesipui Nia-
NArae TiNbKW rpaHYHUA CTaH, GNU3bkuin A0 pyn-
HyBaHHSA, MILHICTb Ha CTUCK B'A3EN KapKacis, Lo
KOHUEHTPUYHO PO3KPIiNMoTLCA, Mae OyTu He
MeHwe 50 % Bia onopy nnacTudHin nedpopmadii
Nno BiAHOLWIEHHIO 40 HOPManbHUX 3yCWnb y none-
peyHomy nepepisi Ny rq-

B.5.5.3 Cknadosi enemeHmu

~ (1) 3aMKHeHHA cTanesux B'a3en B 3ani306eToHHY
000MOHKY NiABULWIYE iX KOPCTKICTb, MILHICTb i
nogatnueicTe. [1NA cTanesux B'A3en 3 4BOTABPO-
BUM Mepepiaom MOXe BUKOPUCTOBYBATMUCA YacT-
koBa abo noBHe 3aMKHEHHs1 B 0B60NOHKy.

(2) Ons B'A3em, NOBHICTIO 3aMKHEHWUX B 0B0NOHKY,
cnig nepeabaqunt enemeHTH XopcTkocTi (pebpa)
i XOMyTH, a Ana B'A3e#l, YacTKOBO 3aMKHEeHUX B
obonoHKy, — NpsAMi 3B'A3KM BigNOBIgHO A0 CTaH-
aapty EN 1998-1:2004, 7.6.5. XoMyTu poamiwy-
10TbCHA 3 PIBHOMIPHUM KPOKOM Y300BX B'si3edt i
NOBWHHI BIANOBIAATU CTaHAAPTHUM BUMOram,
BCTaHOBMEHUM N5 Knacy nogaTtnusocTi M Bia-
noeiaHo Ao EN 1998-1:2004, 7.6.4(3), (4).

ACTY-H b EN 1998-3:2012

(3) Any encasement of steel bracings for retrofit-
ting should comply with EN 1998:1:2004.

(4) Lateral stiffness of diagonal braces may be im-
proved by increasing the stiffness of the end con-
nections.

(5) X-bracings should be preferred for the retrofit-
ting over V-or inverted V-bracings. K-bracings
may not be used.

(6) Closely spaced batten plates are effective in
improving the post-buckling response of braces,
particularly in double-angle or double-channel
ones. If batten plates are already in place in the
existing columns, new plates may be welded
and/or existing batten connections should be
strengthened.

B.5.5.2 Resistance deficiencies

(1) At the DL LS the axial compression in the de-
sign seismic situation should be not greater than
80 % of the design value of the plastic resistance
to normal forces of the cross-section of the brac-

ing: Np!,Rd'

(2) Unless only the NC LS is verified, the capacity
in compression of the braces of concentrically
braced frames should be not less than 50 % of
the plastic resistance to normal forces of the
cross-section Ny rg-

B.5.5.3 Composite elements

(1) Encasement of steel bracings in RC increases
their stiffness, strength and ductility. For steel
braces with H-section, partial or full encasement
may be used.

(2) Fully encased bracings should be provided
with stiffeners and stirrups, and partially encased
ones with straight links in accordance with
EN 1998-1:2004, 7.6.5. Stirrups should have uni-
form spacing along the brace and should comply
with the requirements specified for ductility class
M in EN 1998-1:2004, 7.6.4(3), (4).
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(3) Mpu po3paxyHKy MiUHOCTI cTanebeToHHuUX
B'A3€l Ha po3TAr CNig BpaxoByBaTH TiNbku nepe-
Pi3 KOHCTPYKLiAHOI cTasi.

B.5.5.4 38's3ku 6e3 34enneHHs apmamypu i
6emonry

(1) B'azsim moxe 6yTn gogaHa 4oaaTkoBa XOpCT-
KICTb LUNSXOM BKMOYEHHS iX 6€3 3uennenHs abo
B 3ani306eToHHi cTiHn, abo B 3anoBHeHi 6eToHOM
Tpybu.

(2) Ons 3meHWweHHs B'A3i MK CTanesum ene-
MEHTOM i 3ani306eToHHOK 06LmMBKO abo GeToH-
HUM 3anoBHEHHsSM Tpybu B's3i cnig noxkpusath
MaTepianom, WO NepeLUKoaXae 34enneHHIo.

(3) Crani 3 HUW3bKOWO rpaHUUE TEeKy4yoCTi €
BignosigHUM MaTepianomM A4nsi cranesux B's3en;
3anizobeToH, apmMoBaHWik CTaneBuMU BOMOKHa-
MW, MOXe BUKOPUCTOBYBATWUCA K maTtepian, wWo
NepeLwKoaXae 3ruHy.

(4) B'asi, skum ponaHa Oo4aTKOBaA XOPCTKICTb
WNAXOM BKIIOYEHHST iX ©e3 34enneHHsa B 3ani-
306eTOHHI CTiHW, NOBUHHI 3a40BONBHATU HACTYyN-
HY YMOBY:

e

pe:
a — nepsicHa AeeKTHICTb cTaneBol B'A3i;

| — noBxwWHa cTanesoi B'A3i,

m? — 6e3po3MipHuin napameTp MILUHOCTI 3ani3o-

©ETOHHOT OOLNBKK:

1 B a
[1——-8—]-my >1,30-7,

(3) Only the structural steel section should be
taken into account in the calculation of the capac-
ity of composite braces in tension.

B.5.5.4 Unbonded bracings

(1) Braces may be stiffened by being incorporated
unbonded either in RC walls or in concrete-filled
tubes.

(2) The brace should be coated with debonding
material, to reduce bond between the steel com-
ponent and the RC panel or the concrete infilling
the tube.

(3) Low yield strength steels is appropriate for the
steel brace; steel-fibre reinforced concrete may
be used as unbending material.

(4) Braces stiffened by being incorporated
unbonded in RC walls should conform with the fol-
lowing:

(B.23)

where:
a is the initial imperfection of the steel brace,

lis the length of the steel brace,
m)',3 is the non-dimensional strength parameter of
the RC panel:

MB
my =—Y -, (B.24)
NpI,R -1
ng — 6e3po3MipHuiA napamMeTp KOPCTKOCTI 3ani- ng is the non-dimensional stiffness parameter of
306eTOHHOT 06LIMBKU: the RC panel:
ae: where
NB
ng=-E-; (B.25)
NpI,R
B 5'Bs ‘tg 'fct
My = : (B.26)
6
. 2 . . . 3
M)'?:S n°-Bg-E¢-tg , (B.27)
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ae:
E. — Moaynb npyxHoCTi 6€ToHy;

B, — wunpuHa ctanesoi B'A3i y ¢opmi 1nockoro
CTPUWXKHS;

t, — ToBLMHA 3ani306eTOHHOT 06LLINBKY;
fot — MiUHICTb 6ETOHY Ha po3Tsr,

Npr — BenuuuHa Hecyuoi 3aatHoCTi cranesol
B'A3I Npu PO3TAry B NNacTUYHOMY CTaHi, po3paxo-
BaHa Ha OCHOBi CepefHbOro 3HAYEHHS rpaHuLi
TEeKy4OCTi cTani, OTpPUMaHOI 3 gocnigiB Ha mMicyii 3
pojartkosux mxepen iHdopmauii, po3aineHin Ha
koedpiuieHT gosipyoi BiporigHocTi CF, 3HaueHHA
Akoro Aawxi 8 Tabnuui 3.1 ans BigNOBIgHOMO piBHA
iHopMaTUBHOCTI.

(6) KpanoBa apmatypa 3anisaobeToHHO! 06LLIMBKM
mae ByTu agekBaTHUM YMHOM 3akpinneHa ans
3anobiraHHs pymHYBaHHIO YHACNIAOK Npoaasnio-
BaHHA.

(7) Tpybu, 3anoeHeHi 6eToHOM, 3 mMartepianom,
WO NepeLKoaKae 34enreHHIo, MalTs byTn ane-
KBaTHUMUK ANS 3anobiraHHs BUKPUBNEHHIO CTane-
BOI B'A3i.

B.6 PekoHcTpyKuina 3'egHaHb

B.6.1 3azanbHi nonoxeHHs

(1) S'egHaHHA MoAOepHI30BaAHUX eneMeHTIB cnif
nepesipsATH, BPaxoBYH4YM MILHICTb MOAEpPHI30-
BaHUX enemeHTiB, Aka moxe OyTu BULLE HIK Y
NepBUHHUX enemMeHTIB (40 MoaepHi3auii).

(2) NMNepenbaueHi cTparerii MoaepHi3aUii MOXyTb
3aCTOCOBYBATUCA A0 cTanesnx abo KOMNO3UTHUX
enemMeHTIB Ta B'A3eBuUX Kapkacis.

B.6.2 3'¢OHaHHA MiXx 6ankaMu i KonoHamMu
B.6.2.1 3azanbHi nonoxeHHs

(1) PekoHcTpyKkuis noBuHHa nepeanbayarn acys
NNacTUYHoro wapHipa 6ankn ybik Big nNoBepxHi
KONOHK (AWB. Nepluni psag B Tabnuui B.6).

(2) 3'egHaHHsa Mixk Bankamu i KONOHaMKU MOXYTb .

6yt MoaepHi3oBaHi abo WNAXoM 3amMiHu 3Bap-
HUX wWiBiB, abo 3 BUKOpUCTaAHHSIM cTparTerii ocnab-
neHHs abo amiuHeHHs.

(3) Ons 3abesneveHHs) PO3BUTKY NAACTUYHUX
wapHipis B 6ankax, a He B KONOHaXx, BigHOWEHHS
MOMEHTIB MK konoHowo i ©Gankoiwo (CBMR)
NOBWHHE 3a40BONLHSATA HACTYNHY YMOBY:

coMR - 2MRse.
D Murb
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where:
E, is the elastic modulus of concrete,

B, is the width of the steel brace in the form of a
flat bar,

t, is the thickness of the RC panel,
fy is the tensile strength of concrete,

Ny r is the plastic capacity of the steel brace in
tension, computed on the basis of the mean value
of steel yield stress obtained from in-situ tests and
from the additional sources of information, divided
by the confidence factor, CF, given in Table 3.1
for the appropriate knowledge level.

(6) Edge reinforcement of the RC panel should be
adequately anchored to prevent failure by punch-
ing shear.

(7) The infilled concrete tubes with debonding ma-
terial should be adequate to prevent buckling of
the steel brace.

B.6 Connection retrofitting
B.6.1 General

(1) Connections of retrofitted members should be
checked taking into account the resistance of the
retrofitted members, which may be higher than
that of the original ones (before retrofitting).

(2) The retrofitting strategies provided may be ap-

-plied to steel or composite moment and braced

frames.
B.6.2 Beam-to-column connections
B.6.2.1 General

(1) The retrofitting should aim at shifting the beam
plastic hinge away from the column face (see first
row in Table B.6).

(1) Beam-to-column connections may be retrofit-

ted through either weld replacement, or a weak-
ening strategy, or a strengthening strategy.

(3) To ensure development of plastic hinges in
beams, rather than in columns, the column-to-
beam moment ratio (CBMR) should satisfy the
following condition:

>1,30, (B.28)

81



OCTY-H B EN 1998-3:2012

ae:
a) Anst cTanbHUX KONOH

SMag. - z{zc [

[e niacymoByBaHHS MPOBOAUTLCS MO nepepidax
KOSIOHW HaBKONO CTUKY:

Z. — MOAyNnb NMAcTUHYHOCTI fepepidy KoMoHw,
PO3paxoBaHni Ha OCHOBI (haKTUHHWUX FrEOMETPHY-
HUX PO3MIPIB, SIKLLLO BOHN 4OCTYNHI, | BPaxoByO4n
npunyckx (BUCTYNKU) 3a X HAsBHOCTI;

Ngqy — OCbOBE HaBaHTaXEHHs Ha KONoHYy B
PO3pPaxyHKOBIA CENCMIYHIN CUTyaul;

A — nnoLa nepepisy KoroHw,

fyd,c — PO3PaxyHKOBa rpaHNLs Teky4oCTi cTani B
KOSIOHI, pO3paxoBaHa Ha OCHOBI CpefdHbOro
3HAYEHHS IPaHMLi TEKy4YOCTi CTani, oTpuMaHii 3
BANPODYyBaHL Ha Micyj | 3 AOOATKOBUX [Kepen
iHcbopmalii, noaineHnin Ha koediuieHT QoBipYOi
giporiaHocTi CF skuii npeacraeneHuin B Tabnuui
3.1 anga signoeigHoro pisHs iHOOPMATUBHOCTI.

b) My rb ~ CyMa MILHOCTI Ha 3TMH B MiCLsiX
pO3TallyBaHHS NAacTUHHUX LWapHipie B Hankax,
CNOSy4EeHNX y CTUK B AaHOMY rOpPU3OHTanNbHOMY
HanpAMI, BPaxoBYO4YN EKCUEHTPUUHICTL NO Bia-
HOLLEHHIO A0 LeHTPanbHOoI MiHiT KONOHW:

2 Morb=2.(Zb-

ae:
Z, — MOaynb NnacTMdHOCTI nepepidy Gankn B
NOTEHLIMHOMY MiCLli pO3TallyBaHHA NAACTUYHOMO
lapHipa, po3paxoBaHuWi Ha ocHoBi hakTU4HWX
PO3MipiB;

f.p, — FPaHULS TeKy4oCTi cTani B 6anui, Bu3HaveHa

y!
B nyHkTi B.5.1(5);

Mcc Eq — DOAATKOBAA MOMEHT BiAHOCHO LIEHT-
panbHOI NiHii KONOHW YHACNIJOK EKCLUEHTPUYHOCTI
3pyLyoHoi (nonepeyHoi) cunu y NnacTU4HOMY
wapHipi 6anku.
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where:
(a) for the steel columns:

oy _Neg |
ya,c AC i’

where the summation extends over the column
sections around the joint, and:

(B.29)

Z. is the plastic modulus of the column section,
evaluated on the basis of actual geometrical prop-
erties, if available, and taking into account
haunches, if any,

Ngq is the axial load of the column in the seismic
design situation,

A. is the area of the column section,

fya,c is the design yield strength of steel in the col-
umn, computed on the basis of the mean value of
steel yield stress obtained from in-situ tests and
from the additional sources of information, divided
by the confidence factor, CF, given in Table 3.1

for the appropriate knowledge level.

(b) My r b is the sum of flexural strengths at plas-
tic hinge locations in beams framing into the joint
in the horizontal direction considered, taking into
account the eccentricity to the column centreline:

fyb +MCC,Ed)J' ’ (830)

where:

Z, is the plastic modulus of the beam section at
the potential plastic hinge location, computed on
the basis of the actual geometry;

f.0 is the yield strength of steel in the beam, de-

fined as in B.5.1(5);

M¢c g is the additional moment at the column
centreline due to the eccentricity of the shear
force at the plastic hinge in the beam.



Tabnuun B.6
Table B.6

ACTY-H b EN 1998-3:2012

— BuMoru 1o MoaepHi3oBaHUX 3'eHaHb i BigNoBiaHa MILHICTL iX 40 06ropTaHHs.
— Requirements on retrofitted connections and resulting rotation capacities

IWUFCs

WBHCs

WTBHCs

WCPFCs

RBSCs

PoatawyBsaHHa wapHipa (Bia
LUEHTPanNbHOI MiHiT KONOHW)
Hinge location (from column
centreline)

(d¢/2)+(db/2)

(d,/2) +1h

(d,/2)+1h

(de/2) + lep

(dc/2)+(b/2)+a

BucoTa 6anku, Mm
Beam depth {mm)

<1000

<1000

<1000

<1000

<1000

BigHoweHHs nponboTy H6anku
A0 BMCOTU
Beam span-todepth ratio

>7

>7

>7

>7

ToswmHa nonuui 6anku, Mm
Beam flange thickness (mm)

<25

<25

<25

<25

<44

LwnpuHa konoHnu, mm

Bes obmexeHHs

<570

<570

< 570

<570

Column depth (mm) (No restriction)

OGepTanHHsa B rpaHU4HOMY
cTaHi npy obmexeHnx
NOLUKOYKEHHSX, pag.
Rotation at DL LS (rad)

0,013

0,018

0,018 0,018 0,020

OGepTaHHA B rpaHUHHOMY
CTaHi npy Barommnx
NOLUKOKEHHSIX, paj.
Rotation at SD LS (rad)

0,030

0,038

0,038 0,040 0,030

OGepTaHHA B rpaHUHHOMY
cTaHi, bnuaskomy 10
PYMHYBaHHA, paj.
Rotation at NC LS (rad)

0,050

0,054

0,052 0,060 0,045

NpPUAHATI CKOPOUYEHHNA:

IWUFCs — nigcuneHi 3BapHi 3'eaHaHHs HeapMo-
BaHOI nonuu;i;
WBHCs — 3BapHi 3'eAHaHHS HWKHLOrO NPUNYCKA;

WTBHCs — 3BapHi 3'€gHaHHA BEPXHbOTO i HUX-
HBbOTO MPUMNYCKIB;

WCPFCs — 3BapHi 3'eiHAHHS HAKNAAoK i NoNuLb;

RBSCs — 3'egHaHHs 3MeHLWweHWX nepepisia Ga-
nok;

d, — LiMprHa KONoHu,

d,, — B1coTa 6anku,

I, — AOBXUWHa npunycka;

lep — AOBXUHA HaKNaAKK;

a— BiaAcTaHb pagiyca Bupisy Big kpato 6anku;
b — noBxuHa papiyca Bupisy.

Keys:

IWUFCs - Improved welded unreinforced flange
connections,

WBHCs — Welded bottom haunch connections,

WTBHCs — Welded top and bottom haunch con-
nections,

WCPFCs — Welded cover plate flange connec-
tions,

RBSCs — Reduced beam section connections,

d, Column depth,

d, Beam depth,

I, Haunch length,

lep Cover plate length,

a Distance of the radius cut from the beam edge,
b Length of the radius-cut.
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(4) Bumorn ans 6anoK i KONoH B MOAEPHI30BaHMX
s'eqHaHHAX HasegeHi B Tabnuvui B.6. Y Tin xe
cami Tabnuui HaBedeHi 3HaAYEeHHsT rPaHU4YHOro
KyTa obepTaHHA, skui 3abesnevyeTbes, Npu Y-
KOH&HHi BUMOT ANsl TPbOX FPaHUYHUX CTaHiIB.

B.6.2.2 3amiHa 38apHUX W8

(1) HasBhuin 3anoBHIOLYMIA MaTepian cnig su-
AanUTU i 3aMiHUTH CBIXXKMM MaTepianomM.

(2) Migknagkw nig wos cnif BUAaNUTU Nicns
3BapKX, OCKINMbKM BOHM MOXYTb MNpUBECTW A0
YTBOPEHHS TPILLKH.

(3) MonepeuyHi pebpa >XOPCTKOCTi B 30HI BEPXHIX |
HWKHIX Haknagok cnig BUKOPUCTOBYBaTU NS
NiABULLEHHA MILHOCTI | >XOPCTKOCTI Haknagok
konoHu (aue. B.5.4.5(4)). Ix ToBwwmHa mae ByTtn
He MeHLe TOBLUWHK nonuub 6anox.

(4) MonepeyHi pebpa >XOPCTKOCTI i enemMeHTn
»KOPCTKOCTi CTiHKM 6anku cnig npusaptosaTtn 40
MOMWLB i CTIHKW KONOHM, BUKOHYIOYM LUBK 3 NOB-
HVUM NPONNaBNEeHHAM.

B.6.2.3 Texronozia ocnabneHHs

B.6.2.3.1 3'eaHaHHA 3 6ankamun, Wo MatoTe
3aMeHlweHi nepepisn RBS

(1) 3meHweHi nepepian H6anok RBS, cnpoek-
TOBaHi BignNoBiAHO AC NYHKTY (5), MOXyTb npwu-
BECTU 00 NMPUMYCOBOTO YTBOPEHHS MNRACTUYHUX
LUAPHIpIB B MEXaxX 3MEHLUEHOro nepepisy, 3MeH-
LUYHOUM, TAKMM YMHOM, BipPOTiaHICTb PO3TPICKYBaH-
HA 3BapHUX WBIB nonuui 6anku i B HABKONNLLHIX
neperpiTnux 3oHax.

(2) Banky cnig npuepgHyBaTt JO MonULi KONOHU
abo u4epe3 3BapHi CTiHkW, abo uvepes BuUBIAHI
nnaHky (LINOHKK), AKi NPUBAPIOITLCA A0 NOBEPXHI
NONWLIi KONOHW i A0 CTiHKK Banku i npauicvnx Ha
3pi3. [loBXuHa BUBIAHOI NNaHKN Ma€ [OpiBHIOBA-
TV BiACTaHI Mix OTBOpamn A0CTyny A0 3B8apHOro
wsa i3 acysom B 5 mM. MinimansHa ToBUMHa
BMBIgHOT nnaHkn noBuHHa cknagatm 10 mm.
3pisHy BuMBIgHY nnaHky cnig obpisatn abo nig
npsAMUM KyTom, abo 3 croweHuMU Kpasmu (KyT
ckocy Onusbko 15°) i cnig posmiliyBatn no
06MABI CTOPOHU CTiHKM Bankw.

(3) 3Bapka NoBWHHA BKMKOYAaTU 3BapHi Wen 3 06-
pobneHHAaM Kpomok abo kyTOBiI WBW AN NoNuULi
KOJIOHM i KyTOBI WBM Ansa CTiHku 6anki. Ak anb-
TepHaTUBa [ONycKaeTbCs 6oNToBE KPINNEHHS
3PIi3HOT BMBIAHOI MNaHKn 4O CTiHKW 6anku.
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(4) The requirements for beams and columns in
retrofitted connections are given in Table B.6. The
same Table gives the rotation capacity at the
three LSs that is provided by the connection if the
requirements are fulfilled.

B.6.2.2 Weld replacement

(1) The existing filler material should be removed
and replaced with sound material.

(2) Backing bars should be removed after weld-
ing, because they may cause initiation of cracks.

(3) Transverse stiffeners at the top and bottom of
the panel zone should be used to strengthen and
stiffen the column panel (see B.5.4.5(4)). Their
thickness should be not less than that of beam
flanges.

(4) Transverse and web stiffeners should be
welded to column flanges and to the web via com-
plete joint penetration welds.

B.6.2.3 Weakening strategies
B.6.2.3.1 Connections with RBS beams

(1) Reduced Beam Sections (RBS), designed in
accordance with (5), can force plastic hinges to
occur within the reduced section, thus decreasing
the likelihood of fracture at the beam flange welds
and in the surrounding heat affected zones.

(2) The beam should be connected to the column
flange either through welded webs, or through
shear tabs welded to the column flange face and
to the beam web. The tab length should be equal
to the distance between the weld access holes,
with an offset of 5 mm. A minimum tab thickness
of 10 mm is required. Shear tabs should be either
cut square or with tapered edges (tapering corner
about 15°) and should be placed on both sides of
the beam web.

(3) Welding should employ groove welds or fillet
welds for the column flange and fillet welds for the
beam web Bolting of the shear tab to the beam
web is allowed as an alternative.



(4) 3pi3Hi WTNdTU (WNOHKWA) HE Cnig Po3Milly-
BaTh B MeXax 30H 3MeHLeHNX nepepisis Ganku
RBS.

(5) Hwkye onucaHa npoueaypa NpPOEKTyBaHHA
ans s'egHadb RBS:

|. BukopuctosysaTn banky i3 aMeHWeHnM nepe-
pisom RBS, cnpoekroBari BignosigHo A0 npo-
uenypw, onucanoi B nyHkTi B.5.3.4, ane 3 pos-
paxyHKOM NNacTU4HOro MoOMeHTY 6anku My rq b,
Tak:

" ACTY-H B EN 1998-3:2012

(4) Shear studs should not be placed within the
RBS zones.

(5) The design procedure for RBS connections is
outlined below:

I. Use RBS beams designed in accordance with
the procedure in B.5.3.4, but computing the beam
plastic moment, My rq,b, 8S:

L-d
M =Zgrgs ‘fip *| ————=— |, B.31
pl.Rd,b = £RBS fyb [L—dc —2-b) (B.31)
ae: where:
fyp — rPaHNLn TekyyocTi ctani B banui, BusHaveHa fp is the yield strength of steel in the beam, de-

B nyHkTi B.5.1(5);

L — BigcTaHb MiXX LUEHTPaNbHUMM OCSIMW KOMOH;
d, — BUCOTa Nepepiay KONoHU,

b, noBXuHa 3ameHLWeHoro nepepisy 6ankm RBS.
Il. PoapaxyeaTu MiuHiCTb 6anku 3pylueHHs (3pi3)

Voi,Rd,b BIANOBIAHO A0 B.5.3.4(3)V Ans A0BXWHM

NPObOTY MK MNacTU4HUMY WapHipamv L

L'=L-d,

ll. NepeBipuT NpUeaHaHHA CTiHKW, Hanpuknaa,
npuBapeHy 3pisdy BUBIOHY MAAHKY Ha 3pyLly-
BaneHy cuny Vi rqp i3 BUKNageHoro Buule
nyHKTY |l. _

IV. MNepesipntn, Wob BigHOWEHHA MIUHOCTI Ha
3rvH konoHu i 6anku CBMR 3a00B0ONbHANO YMOBY:

ZZC '(fyd.c -

CBMR =

fined as in B.5.1(5),

L is the distance between column centerlines,
d. is the column depth, and

b is the length of RBS.

Il. Compute the beam shear, V|, rq,p, in accor-
dance with B.5.3.4(3)V for a span length between

plastic hinges, L":
-2-b. (B.32)

lll. Verify the web connection, e.g. the welded
shear tab, for the shear force V) grqyp from i
above.

IV.Check that the column-to-beam flexural capac-
ity ratio, CBMR, satisfies the condition:

Ngg

c

J >1,30,

Zzb.fyb.[

ae:
Zy,i Z,— nnacTudHi MOMEHTU onopy 6anokK i Konow
BiANOBIAHO;

Ngq — OCbOBE HaBaHTaXEHHA KOMOHW B cUTyauii

CEeNCMIYHOro NPOEKTYBAHHS;
A, — nnotua nepepisy KONoHw;
fyb — rpaHnuUs TeKy4ocCTi cTani 8 6anui, Bu3HaveHa

B nyHkTi B.5.1(5),

fy

KORNOHi, BU3HaueHa B NyHkTi B.6.2.1(3).

dc — PO3paxyHkoBa rpaHMLA TeKyqocTi cTani B

__L.— ——
L-d,-2-b

(B.33)

C

where:
Z, and Z, plastic moduli of the beams and the col-
umns, respectively,

Ng4 is the axial load of the column in the seismic
design situation,

A. is the area of the column section,

fp is the yield strength of steel in the beam, de-
fined as in B.5.1(5),
f,ac is the design yield strength of steel in the col-

umn, defined as in B.6.2.1(3).
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V. BU3HaunTh TOBLLMHY 3'€QHYBanNbHOT NNacTUHK
ANs AOAaHHA XKOPCTKOCTI CTiHUI KOJIOHW Ha piBHI
BEPXHLOI i HKHBOT nonuup Ganku. Lis ToslimnHa
Mae, AK MiHIMyM, JOpIBHIOBATW TOBLUMHI NONUUI
6ankun.

VI. MepeBiputh, Wob MILHICTb | KOPCTKICTL 30HW
3'egHaHHA Gyna 4oCTaTHLOW AN Toro, Wwob 30Ha
3'eQHaHHA 3anuuianacs NPYXHO:

f Zy -f,
dc'twc' yw.d 2 Z b b

V. Determine the thickness of the continuity
plates to stiffen the column web at the level of the
top and bottom beam flange. This thickness
should be at least equal to that of the beam
flange.

VI. Check that the strength and stiffness of the
panel zone are sufficient for the panel to remain
elastic:

¥3 dp

Je:
d, — BUCOTa CTiHKN NEPEPI3y KONOHMW;

fyc — TOBWIMHA CTiHKM KOMOHM, BKIOYAIOYN
Ayonioo4i NNaHky (NpusapeHi A0 KiHUiB nonuub

KONOHW NapanensbHO CTiHLI), 3a iX HasBHOCTI;

fyw

Z,, — moayfb NNacTUYHoCTI 6anok,

'd — PO3PaxyHKOBA rpaHULIA TEKYHOCTi CTHIKY;

Ngq — OCbOBE HaBaHTaXEHHS HA KOMOHY B CU-
Tyauii CEACMIYHOrO NPOEKTYBaHHS,

A, — nnoua nonepeyHoro nepepiay KoNoHu;

fyb — rpaHuus TekyqocTi ctani 8 6anui, BM3HaveHa

B nyHkTi B.5.1(5),
H - Bu1coTa noeepxy Kapkaca.

VIl. PoapaxysaTu i CKOHCTPyOBaTU 3BapHi LLBU
MiXX AeTansaMu, Wo Crnony4atoTbes.

B.6.2.3.2 HaniBXOpcCTKi 3'eAHaHHSA

(1) HaniexopcTki 3'edHaHHa i/abo 3'eaHaHHA
YacTKOBOI MILUHOCTI CTOCOBHO cTani 4u crane-
6EeTOHY MOXYTb BUKOPUCTOBYBATUCH ANSA AOCAr-
HEHHA BENUKUX NNacTU4HUX aedopmauin 6es
PU3NKY pPYRHYBaHHA.

(2) 3pizaiodi wWTKUdTA (WNOHKW) ANSA NOBHOI
B3aeMopAil CNia NpyBapoBaTh 40 BEPXHLOT NONuLi
6ankn.

(3) HanisxopcTki 3'egHaHHA MOXYTb NpOEKTYBa-
TUCA, BUXOASHM 3 NPUNYLLEHHS, WO MIUHICTL Ha
3pyweHHsa (3pi3) 3abesnedvyeTbca enemeHTamu
Ha CTiHLi, a CTIAKICTb OO 3ruHY — nonuueto bankuni
apMarypo MaAMTU 3a iX HaABHOCTI.

B.6.2.4 [MocnidosHicme riOcuneHHs
B.6.2.4.1 3'egHaHHA 3 ByTamMu

(1) 3'egnaHHa Mix Gankamu i KONoOHaMN MOXyYTb
6yTM 3MiUHeHi WwnAaxoM AopasBaHHA ByTIB abo
TiNbKK 40 HWKHIX, abo A0 BEPXHIX i HWKHIX no-
nuub 6anok, WO BigCOBYE 30HY PO3CitOBaAHHS OO0
KiHUa ByTiB. [lonasarHs BYTIB TiNbKN A0 HUXHBOI
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{

L-dg |fH=9c} (B.34)
L-d.-2b H

where:

d. is the depth of the column web,

tyc 18 the thickness of the column web, including

the doubler plates, if any,

fuw.d Is the design yield strength of the panel zone,
Z, is the plastic modulus of the beams,

Ng4 is the axial load of the column in the seismic
design situation,

A. is the area of the column section,

fyb is the yield strength of steel in the beam, de-

fined as in B.5.1(5), and
H is the frame storey height.

Vil. Compute and detail the welds between the
joined parts.

B.6.2.3.2 Semi-rigid connections

(1) Semi-rigid and/or partial strength connections,
either steel or composite, may be used to achieve
large plastic deformations without risk of fracture.

(2) Full interaction shear studs should be welded
onto the beam top flange.

(3) Semi-rigid connections may be designed by
assuming that the shear resistance is provided by
the components on the web and the flexural resis-
tance by the beam flanges and the slab reinforce-
ment, if any.

B.6.2.4 Strengthening strategies

B.6.2.4.1 Haunched connections

(1) Beam-to-column connections may be streng-
thened by adding haunches either only to the bot-
tom, or to the top and the bottom of the beam

flanges, forcing the dissipative zone to the end of
the haunch. Adding haunches only to the bottom



nonuui € 3pyYHiluMM, OCKINbKU HWXKHI nonwui
3a3BuYail € 3HAYHO NOCTYMHILWMMU HK BEPXHI;
finbw TOro, BiAnagae HeobXigHICTE B 3HATTI
KOMMO3WTHOI NIINTK 3a 11 HAABHOCTI.

(2) TpukyTHi T-nogibHi ByTM € Hanbinbw edex-
TUBHUMW cepen Pi3HUX TuniB BYT. AKWO AoAaa-
HTbCS TiNbKW HWXKHI BYTKW, 1X BUCOTa NOBWHHA
cknanartu 6nusbko oaHiel YBepTi BMCOTN Banku.
Y 3'eQHaHHAX 3 BEPXHIMUA | HWKHIMKW ByTamu
BMCOTa BYTIB NOBMHHA cknaaat 6nu3bKo OaHiel
TPEeTUHK BUCOTH Banku.

(3) Qins 3MiuHeHHs 30HM NaHeni (CTuky 3 6ankoo)
KONMOHW CNi BUKOPUCTOBYBATH nonepeyHi pebpa
OPCTKOCTI -Ha PiBHI BEpxXHIX i HWXHIX NOnULb
Banok.

(4) MonepeyHi pebpa XKOPCTKOCTI Cnig Takox
BMKOPUCTOBYBATK Ha Kpasx BYTIB ANA HagaHHA
YKOPCTKOCTI CTiHUi KOSTOHW i CTiHUI Bankn.

(5) BeptukanbHi pebpa »OpCTKOCTI AN CTiHKK
6anku ycTaHOBIOITLCS HA TI MNOBHY BWUCOTY i
npuBaploBaThcsi N0 0BUABI CTOPOHM CTiHKW. IX
ToBWMHA Mae OyTu OOCTATHLOW ANS npoTuail
BepTUKanbHi CKNagoBifi cunit Bia nonuui ByTa i
HE NOBWHHA OyTU MEHLWOoK TOBLWWHW nonuLi
oankn. HeobxigHO 3abe3neuynTn BUKOHAHHS
MicueBMX NepeBipOoK BIANOBIAHO A0 cTaHaapTy
EN 1993-1-8: 2004, 6.2.6.

(6) ByTta cnig npuBapioBaTi wWBaMn 3 NOBHUM
NponnNaBneHHAM A0 NONUUb AK KOSIOHW, Tak i
Banku.

(7) 3akpinneni Gontamu 3pisHi BUBIAHI NNaHkK, 3a
iX HasBHOCTI, MOXyTb OyTn 3anuweHi Ha Mmicui.
3pi3Hi BMBIAHI NNaHKM MOXYTb BUKOPUCTOBYBa-
TMCA B MOAEpHi30BaHOMY €eneMeHTi, SKWo ue
NOTPiBHO 3a yMOBaMMN MiLHOCTI Y1 BUKOHGHHSA.

(8) Ona 3'egHaHHs 3 BYTaMn MOXeE 3acTOCOBY-
BaTMUCA HACTynHa NOKPOKOBAa npoueaypa npoek-
TYBaHHS:

|. BubpatoTb nonepeaHi po3mMipu ByTa Ha niacrasi
obmexeHb Ha BiAHOWEHHS WNPUH 40 TOBLMHK
(NOB3OOBXHLOI THYYKOCTI) ANA CTIHKKM ByTa. Hac-
TYMHI CNiBBIGHOWEHHS MOXYTb BUKOPUCTOBYBa-
TUCS K nepwe HabnumxeHHa ANs NPU3HAYEHHS
AOBXWHU ByTa o, | ANA KyTa MK nonuueto ByTa i
BYTOM efneMeHTa 6.

o =0,55dy ;
6 =30°,

ACTY-H b EN 1998-3:2012

flange is more convenient, because bottom
flanges are generally far more accessible than top
ones; moreover, the composite slab, if any, does
not have to be removed.

(2) Triangular T-shaped haunches are the most
effective among the different types of haunch de-
tails. If only bottom haunches are added, their
depth should be about one-quarter of the beam
depth. In connections with top and bottom
haunches, haunch depth should be about one-
third of the beam height.

(3) Transverse stiffeners at the level of the top and
bottom beam flanges should be used to streng-
then the column panel zone.

(4) Transverse stiffeners should also be used at
the haunch edges, to stiffen the column web and
the beam web.

(5) The vertical stiffeners for the beam web should
be full depth and welded on both sides of the web.
Their thickness should be sufficient to resist the
vertical component of the haunch flange force at
that location, and should be not less than the
thickness of the beam flange. The local verifica-
tions in EN 1993-1-8: 2004, 6.2.6 should be satis-
fied.

(6) Haunches should be welded with complete
joint penetration welds to both the column and the
beam flanges.

(7) Bolted shear tabs may be left in place, if they
exist. Shear tabs may be used in the retrofitted
member, if required either for resistance or for ex-
ecution purposes.

(8) A step-by-step design procedure may be ap-
plied for haunched connections, as follows.

|. Select preliminary haunch dimensions on the
basis of the slenderness limitation for the haunch
web. The following relationships may be used as
a first trial for the haunch length, «, and for the an-
gle of the haunch flange to the haunch of the
member, 6:

(B.35)
(B.36)
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ne
d, — Bucota Ganku. B pesynbrati OTpUMyeMO
BUCOTY ByTa b, BUpPaXeHY CNiBBiHOLLIEHHAM:

b=a-tagb,

SKa NOBUMHHA BPaxOByBaTW apXxiTeKTypHi obme-
XEHHS, Hanpuknan, obMexeHHs cTeni i HEeKOH-
CTPYKTUBHUX €NEeMEHTIB.

Il. Po3paxoByoTb NNacTu4HWin MOMEHT Banku y
KiHUi ByTa, My Ry 3 BUPA3Y (B.17).

IHl. Po3paxoBytoTb nMnacTudHe 3pylieHHs 6anku
Vpi,Rd,b BiANOBiAHO Ao B.5.3.4(3)V ans nponkoty
JOBXUHOK L MK nnacTU4HUMK LWapHipamu Ha
KiHLSIX BYTIB.

IV. MNepesipsitoTb, Wob koediuieHT MiLHOCTI Ha
3ruH kornoHu i 6ankn CBMR 3af0BOrbHAB yMOBY:

where
dy, is the beam depth. The resulting haunch depth
b, given by:

(B.37)

should respect architectural constraints, e.g. ceil-
ings and non structural elements.

lIl. Compute the beam plastic moment at the
haunch tip, M rq 1, from expression (B.17).

HI. Compute the beam plastic shear (Vj rqp) in
accordance with B.5.3.4(3)V for the span length L
between the plastic hinges at the ends of the
haunches.

IV. Verify that the column-to-beam flexural capac-
ity ratio, CBMR, satisfies the condition:

ch .[fydyc _N@J
CBMR = ° />1,20, (B.38)
2Me
ne; where:
Z, — NNacTU4HUI MOAYNb NEPEPI3Y KOMOH; Z, is the plastic section modulus of the columns,
fyd,c — PO3paxyHKoBa rpaHuLs TeKy4oCTi cTani B fya,c is the design yield strength of steel in the col-

KornoHi BignosigHo ao B.6.2.1(3);

Ngy — 0CbOBE HaBaHTaXEHHS Ha KOJIOHY B PO3-
paxyHKOBIl CEMCMIYHIA CUTyauii;

A — NoLwa nonepeyHoro nepepisy KONoHu;

M, — cyma MOMEHTIB KOMOHW Y BEPXHIX i HUXKHIX
KIHUSIX YKPYNHEHO! 30HW naHeni, wo € pesyrb-
Tatom Big MoMeHTy Banku My rqp B Mexax
3'eAHaHHSA:

n (He—-d
ZMC = [Z'Mpl,R,b + Vo Ra,p (L -L )][JH__QJ

ae:
L — BigcTaHb MiX LEHTPanbHUMIN OCAMMU KOTOH;

d, — BucoTa nepepisy 6anku, BKIIOYAIYN BYT;

H, — BucoTa NoBepxy kapkaca.

V. Po3spaxoByloTb 3HayeHHst 6He3poamipHoro
napameTpa J, Lo BUPaXEHUN TaK:

b 3.L'-d+3-a-d+3-b-L"+4-a-b

umn, defined as in B.6.2.1(3),

Ngg4 is the axial load of the column in the seismic
design situation,

A. is the area of the column section,

M_ is the sum of column moments at the top and
bottom ends of the enlarged pane zone resulting
from the development of the beam moment
Mi,rd,p Within each beam of the connection:

(B.39)

c

where:
L is the distance between the column centerlines,

dy, is the depth of the beam including the haunch,
and
H, is the storey height of the frame.

V. Compute the value of the non-dimensional pa-
rameter 3 given by

, (B.40)

ae Ay — nnowia nepepiay nonuui ByTa.
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3.d2+6-b-d+4-b? +

12-,  _12:1y
Ap  Aps-cos®6

where A, is the area of the haunch flange.



VI. Po3paxoByloTb 3Ha4eHHsi 6e3p03MipHOro
napameTpa B p,in 3a opmynolo:

(Moi,rd,b +Vpl,Rd,b -8)
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VI. Compute the value of the non-dimensional pa-
rameter as:

Sx

~0,80-f, 4
(B.41)

Bmin =
Voi,Rdb @ .\ Vi

wrap (02 |
4 A,

Sy Iy -tan6

ne:
fuw,d — PO3PaxyHKOBA MILHICTb 3BapHWX LUBIB Ha
poaTsr;

S, — Moaynb npyxHocTi 6anku (Binbwwni);

d — Bucota nepepisy Ganku;

Ap i Iy nnowa i MOMEHT iHepuii nonepeyHoro
nepepisy 6anku sianosigHo.

VII. MNopiBHIOOTL 3HaYeHHN B6e3po3mipHOro napa-
meTpa B, pospaxoBaHi suule. AKWo B 2 By,in, TO
pO3MipU ByTa € AOCTATHIMMY | NoAansLUi NOKanbHi
nepesipkn cnif BUKOHATK BiANOBIOHO 00 NYHKTY
VIl Hvkde. Ao B < B pin, TO XKOPCTKICTE NOAML
ByTa cnif 36inbwutn abo wnaxom 30iNbLLEHHS
nnowi nepepisy nonuui syta Ay , abo wnsxom
3MiHWN reomeTpii ByTa.

VIIl. BukoHytoTe nepesipku MiLHOCTI i CTillkocTi
nonuui ByTa:

where:

fuw,a is the design tensile strength of the welds,
S, is the beam (major) elastic modulus,

d is the beam depth,

Ay and |, are respectively the area and moment
of inertia of the beam.

VIl. Compare the non-dimensional B-values, as
calculated above. If B > By, the haunch dimen-
sions are sufficient and further local checks
should be performed in accordance with VIl be-
low. If B < B in. the haunch flange stiffness should
be increased, by either increasing the haunch
flange area Ay; or by modifying the haunch geom-
etry.

VIIl. Perform strength and stability checks for the
haunch flange:

MILHICTb
-V
PIRSLALLCTE (B.42)
fyhf,d -sind
CTIWKICTb
bn 4. 235 (B.43)
Eht fynt.d
ae: where:
funf,d — PO3PaxXyHKOBE 3HAYEHHSI rpaHULi Teky- funt,a IS the design value of the yield strangth of

YOCTi Nonuui ByTa;

by i ts — BUCTYN | TOBWMHA Nonuui ByTa Bigno-
BiOHO.

IX. BUKOHYIOTb NepeBipKy MiLHOCTI i CTiKOCTI Ans
CTiHKU ByTa:

MILHICTb

_@-VpiRdb

CTilKICTb

_ 2 VoiRdb L' B
M2 M+l |2 tand

2-a-sin6s33. 235 ’
thi fynf,d

(g}ﬁ—ﬁ)-a} fynt,a

the haunch flange,

b, and f,; are the flange outstand and the flange
thickness of the haunch, respectively.

IX. Perform strength and stability checks for the
haunch web

(B.44)

2 3

<IE

(B.45)
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ae:
fyhf,d — PO3PaxXyHKOBE 3HAYEHHS rpanuLi Teky-
YOCTi CTIHKW BYTa,

fiyf — TOBLUMHA CTIHKK,

v — koediuieHT MNyaccoHa ana crani.

X. TMepesipsitoTb MiyHicTb CcTiHkM 6ankn Ha
fionepevHy Cwny BIiANOBIAHO A0 cTaHaapTty
EN 1993-1-8:2004, 6.2.6 3a dbopmynoio:

Voi,Rd,bw =(1-B) VoI Rd,b -

Je B — HapaeTbes Bupasom (B.40).

Xl. MonepeuHi pebpa XOPCTKOCTI i enemMeHTH
XKOPCTKOCTI CTiHKW Banku oBUHHI NpoeKTyBaTucs
TaK, Wwob BOHW NPOTUAIANU KOHLEHTPOBAHIN cyUni
B-Vpi,Ra,b/t@N0. ENeMeHT KecTkocTi CTiHkun
banku NOBUHHI BONOAITA OOCTATHLOIO MILIHICTIO
ANa NpoTuaii pasom 3i CTiHKOW Banky, KOHLEHT-
posaHoMy HasaHTaxeHH:o (1) -V rq,p- BiaHo-
WEHHA WWPWHW OO0 TOBWMHU ANA eneMeHTiB
XKOPCTKOCTI MatoTb 6y T 0BMexeHi 3HaueHHsaM 15,
W06 YHUKHYT NOKANbHOIO BUKPUBIEHHS.

XIl. 3akoHCTpyoBaTH 3BapHi WBKW 3 NOBHUM NPO-
NAaBNEeHHAM ONs NPUEAHaHHA ENEeMEHTIB XOpCT-
kocTi 4o nonwui 6ankn. [1BOCTOPOHHI 8-MinimeT-
pOBi KyTOBi WBW € OOCTaTHIMK ANA NPUEQHaHHA
€NeMeHTIB XXOPCTKOCTI [0 CTiHKn Banku.

B.6.2.4.2 CTuk1 nnacTuH4YacTUX HaKnagok

(1) HaBaploBaHHs HakNagoKk MOXe MOHU3UTK
HanpyXeHHA y 3BapHMx weax ronuui 6anku i
BiaBecTy nnactuyHy gecdopmauiio B Ganui oo
KiHLiB HaKNaaok.

(2) Haknagkn MoxyTb BukopucToBysatuca abo
TiNbKA B HWXKHIN nonuui 6anku, 260 y BEPXHIX i
HUWKHIX nonuusax 6anox.

(3) Cranesi HaknagKM NOBUHHI Matu NPSMOKYTHY
cdopmy i posmillyBaTuca napanensHo Hanpas-
TNeHHI0 NpoKkaTy 6anku.

(4) 3'egHaHHAM 3BapHUX CTIHOK Banku i BigHOCHO
TOHKUX i KOPOTKMX Haknagok OGinbw AouinbHO
BMKOHYBATW NO CTiHKax Ha 6GonTtax i BaXKnX i
AOBrux finacTuHax.

(5) [Nosri nnactnHW He crig BUKOPWCTOBYBaTU
Ansa 6anok 3 KOPOTKMMW NPOSIbOTaAMMN | BENUKMMMN
nonepeYHNMn cunamm.

(6) [Ins NpoekTyBaHHA CTUKIB HAKNagoK MOXHa
CKOPUCTaTUCH HACTYNHOK NOKPOKOBOIO npoueay-
poIo:
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where:
funt,q is the design value of the yield strength of the
haunch web,

fi is the web thickness,

vis the Poisson ratio of steel.

X. Check the shear capacity of the beam web in
accordance with EN 1993-1-8:2004, 6.2.6, for a
shear force to be resisted by the beam web given
by

(B.46)

where B given by expression (B.40).

Xl. Design transverse and beam web stiffeners
to resist the concentrated force B -V rq,p/tan®é.
Web stiffeners should possess sufficient strength
to resist, together with the beam web, the concen-
trated load (1-PB)-Vy Rrgp- Width-to-thickness
ratios for stiffeners should be limited to 15, to pre-
vent local buckling.

Xll. Detail welds with complete joint penetration
welding to connect stiffeners to the beam flange.
Two-sided 8 mm fillet welds are sufficient to con-
nect the stiffeners to the beam web.

B.6.2.4.2 Cover plate connections

(1) Cover plate connections can reduce the stress
at the welds of the beam flange and force yielding
in the beam to occur at the end of the cover plates.

(2) Cover plates may be used either only at the
bottom beam flange, or at the top and bottom
beam flanges.

(3) Steel cover plates should have rectangular
shape and should be placed with the rolling direc-
tion parallel to the beam.

(4) Connections with welded beam webs and rela-
tively thin and short cover plates should be pre-
ferred over bolted web and heavy and long plates.

(5) Long plates should not be used for beams with
short spans and high shear forces.

(6) A step-by-step design procedure may be ap-
plied for cover plate connections as follows.



|. BubpaTtu poamipn Hak/iaaok Ha OCHOBI PO3MipiB
banku:

NCTY-H B EN 1998-3:2012

I. Select the cover plate dimensions on the basis
of the beam size:

bep = by ; (B.47)
tep =121 5 (B.48)
lep : (B.49)
ae: where:
bep — WYpKHa Haknaaku; bgp is the width of the cover plate,

tep

bys — wvpuHa nonuui 6ankw;

— TOBLUNHA HaKiaJ KW,

tps — TOBLWKMHA nonuui 6ankw,
lep — BOBXWHA HaKMAAKW;
dy, — Bucota 6arku.

Il. Pospaxysat¥ nnactudHuim MOMeEHT 6Ganku
My R b Ha KiHUI HAKNaAOK, SIK BKA3aHO y BUpPasi
(B.7).

lll. Po3paxyBaTu nnactuyHy nonepeyHy cuny B
Ganui Vi rq,b BiBNOBiAHO Ao B.5.3.4(3)V ans sig-
CTaHi L' MiX nnactnyHumun WwapHipamu B 6anu:

L'=L-dg -2l

IV. PospaxyBaTih MOMEHT y nonuui KonoHn M ¢ =4
3a opMynoto:

Mt ed = MpRd,b +Vpi,Rd,b lep

V. lepeBipuTy, 106 nnotua Haknaaku A
BOJTbHSINO BUMO3I:

op > 3800~

[Zb +Acp '(db +tcp)]'fyd z Mcf,Ed ’

ae fyd — pO3paxyHKoBa rpaHuUs TEKy4YOCTi Hak-
najox.
VI. TMepesiputn, wWob koediuieHT MILHOCTI Ha
3rWH CTUKY KOMOHU i Barnkn CBMR 3apoBorbHAB
YMOBY:

CBMR =

ch'(

d,c _fa)

tep is the thickness of the cover plate,
by is the width of the beam flange,

tys is the thickness of the beam flange,
lep is the length of the cover plate, and
dy, is the beam depth.

Il. Compute the beam plastic moment (M rq b)
at the end of the cover plates as in expression
(B.7).

Ill. Compute the beam plastic shear, V) rqp, in
accordance with B.5.3.4(3)V for the distance, L’
between the plastic hinges in the beam:

(B.50)

IV. Compute the moment at the column flange,
M et £

(B.51)
V. Verify that the area of cover plates, A, , satis-
fies the requirement:

(B.52)

where fyd is the design yield strength of the cover
plates.

VI. Verify that, the column-to-beam flexural ca-
pacity ratio, CBMR, satisfies the condition:

>1,20, (B.53)

ZZb-fyb-[

ne:

Zy, i Z.—nnacTu4Hi MomeHTH onopy 6anok i KonoH
BiANOBIZHO;

fub — FPaHULIA TekydocTi cTani B 6anui, Bn3HadeHa

B B.5.1(5);

fyd.c — PO3paxyHKoBa rpaHuLs TEKy4OCTi cTani B
KOMNOHi, BU3Ha4eHa B NyHkTi B.6.2.1(3).

o L-dc
[-do-2-Lgp

where:

Zy and Z,, are the plastic moduli of the beams and
the columns, respectively,

fyb is the yield strength of steel in the beam, de-

fined as in B.5.1(5), and

fyd,c is the design yield strength of steel in the
column, defined as in B.6.2.1(3).
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VIl. Busnauntn ToBlmMHy 3'€fHyBanbHUX nnac-
TWH, PO3MILLEHUX Ha PIBHI BEPXHIX | HWKHIX
nonvub 6anok Ans AOAaHHA XXOPCTKOCTI CTiHui
koNoHu. Lis ToBuwmMHa Mae Byt He MeHwe HiXX Y
nonuui 6anku.

VIII. NepeBipnTh, Yu € MILHICTb | )KOPCTKICTb 30HN
naHeni (3oHa CTuKy) AOCTaTHIMKM ANs Toro, wob
naHenb 3anvanacs nNpyxHo:

VIl. Determine the thickness of the continuity
plates placed at the level of the top and bottom
beam flanges to stiffen the column web. This
thickness should be not less than that of the beam
flange.

VIIl. Check that the strength and the stiffness of
the panel zone are sufficient for the panel to re-
main elastic:

(B.54)

NE) d, (L-d; H

1, M -
ot 0 T (L (1o

ne:
d, — BACOTA CTiHKW B NEPEpIi3i KONOHMK,

fyc — TOBLUMHA CTIHKW B Nepepisi KOoHK, BKINHO-
Yyalyun NOABINHI HAaKNaaKy 3a iX HasBHOCTI,

fow,d — PO3PaXyHKOBE 3HAYEHHS rpanmui Texy-

4OCTi 30HM NaHeni (30HN CTUKY),
H — Bucota nosepxy kapkaca.

IX. BuaHauutu poamipu i BUSHA4YUTU 3BapHi WBK
MDK 4acTMHaMM, WO CronyYaTbes, TObBTo MiX
Bankolo i Haknaakamu, MK KONMOHOW i Haknag-
KaMm i M Bankorw i KonoHow. Npn BUKOHaHHI
3BapPHUX WBIB MOBWHHI BUKOPUCTOBYBATMWCS TaKi X
eneKkTpoan, fiK i NpU BUKOHaHHI OpPUriHarbHUX
3BapHux WBiB, abo npuHanmHi, enekTpoau 3
aHanoriYHMMM MexaHi4MHUMKW BNacTUBOCTAMN.

B.6.3 3'ednaHHA pebep xopcmxocmi i cel-
CMiYHUX 8's13el

(1) MpueaHaHHa pebep XOPCTKOCTI i CENCMIYHNX
B'A3eil Cnif NpoekTyBaTW, BPaxoBylouu edekTn
LMKITIYHOT NOBEAIHKN MICNsi BUKPNBNEHHS.

(2) XopcTkum 3'eqHaHHAM cnif sinaasaTy nepe-
Bary nepea HOMiHanNbHWM LWITUPLOBUM 3'€AHaH-
Ham (ame. EN 1998-1-8:2004, 5.2.2).

(3) Anga nigBuweHHA CTIRKOCTI B'A3€BOrO CTUKY i3
NNOLWMHM He cnif nopywyeaTu LinicHicTb 6anku i
KOMNOHMU.

(4) Oci B'A3i i 6ankn He NOBWHHI NnepeTuHaTnca 3a
MeXamn CeACMIHHOT NaHKK.

(5) Y 3'eaHaHHax giaroHanbHUX B'a3en | 6anok oci
BKA3aHUX €NeMEeHTIB He NOBUHHI NnepeTuHaTuCs B
MeXax JOBXKUHM NaHKU YK B i KiHL.

(6) Ans npuegHaHHS CEACMIYHOT B'A3I{3aTSXKN YK
pO3MipKW) 40 KONOHW Y NOBEPXHI NOMULi KONOHW
cnia BUKOPUCTOBYBATM HECYYi TOPLEBI NNAaCcTUHN,
BCTaHOBMEHi MiX NNacTuHamun nonuub 6ankw.
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where:
d, is the depth of the column web,

t.c 18 the thickness of the column web including

the doubler plates, if any,

fyw, 4 is the design value of the yield strength of
the panel zone, and

H is the frame storey height.

IX. Dimension and detail the welds between
joined parts, i.e. between the beam and the cover
plates, between the column and the cover plates
and between the beam and the column Weld
overlays should employ the same electrodes as
used in the original welds, or at least electrodes
with similar mechanical properties.

B.6.3 Connections of braces and of seismic
links

(1) The connections of braces and of seismic link
should be designed taking into account the ef-
fects of cyclic post-buckling behaviour.

(2) Rigid connections should be preferred to nom-
inally pinned ones (see EN 1998-1-8:2004, 5.2.2).

(3) To improve out-of-plane stability of the bracing
connection, the continuity of beams and columns
should not be interrupted.

(4) The brace and the beam centrelines should
not intersect outside the seismic link.

(5) In connections of diagonal braces and beams,
the centrelines of these members should intersect
either within the length of the link or at its end.

(6) For connection of a seismic link to a column at
column flange face, bearing end plates should be
used between the beam flange plates.



(7) PekoHcTpyKuUia 3'egHaHb Mix 6ankamu i kono-
HaMW MOXE MPUBECTN OO0 3MiHWM LOBXKWHW Ceil-
CMiYHOT B'A3i. ToMy cnig nepesipuTyu gaHy B'A3b
nicns yxesaneHHs cTpaTterii peMOoHTY.

(8) Cenncmiyni B'A3i, npueaHaHi 4o KONOHW, MaoTb
ByTN KOPOTKUMMU.

(9) Cnig yHukatv 3BapHux 3'€qHaHb CEMCMIYHOI
B’A13i 3 KOIOHOW NO cnabkin oci.

ACTY-H B EN 1998-3:2012

(7) Retrofitting of beam-to-column connections
may change the length of the seismic link There-
fore, the link should be checked after the repair
strategy is adopted.

(8) Seismic links connected to the column should
be short.

(9) Welded connections of a seismic link to the
column weak-axis should be avoided.
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AOOATOK C
(iHcbopmadinHun)

KAM'SiHI BYIBJI

C.1 Cchepa 3acTocyBaHHA

(1) Dawun gofatok MICTUTL pekoMmeHpauii 3
OUiHKK | NPOEKTYBaHHS PEKOHCTPYKUII Kam'aHUX
Byaisenb B CEMCMIYHUX panoHax.

(2) PexomeHgauii gaHoro posainy 3acTocoBHi 10
BeToHHMX abo LernsaHux enemeHTiB, Wo npoTu-
CTOATb MOMNEPEYHUM HaBaHTAKEHHAM, siKi AiloTb
Ha cuctemn Gyaisni 3 HeapmoBsaHolo, 06TUCHe-
HO abo apMOoBaHOIO KNaaKoto.

C.2 lpeHTudbikanis reometpii, neranen i
marepianis
C.2.1 3azaneHi IOMTOKEHHS

(1) HeobxinHO peTenbHO NepesipuTM HacCTYMHi
acnekTu:

[. Tun cTiHoBUX BnokiB (Hanpuknaa, i3 rnuHu, i3
6eToHyY, NOPOXHUCTUNA, CYLINBHUIA TOLLO).

Il. ®ianyHnii cTaH eneMeHTiB KaM'aHOT Knaaky i
HasiBHICTb SKMX-HeOyAb noripLieHs ii BNacTnBoc-
Ten.

[ll. Kondbirypauis enemMeHTiB KaM’'siHOI Knaaku i
IX 3'eQHaHb, a TAKOX HenepepBHICTbL TPAEKTOPIN
nepenavi HaBaHTaXEHHS MK  nonepedHumu
Hecy4Mu eneMeHTamu.

IV. BnactuBocTi cknaposux maTepianie enemex-
TiB KamM'AAHOT KNaaku i aKicTb 3'e4HaHb.

V. HaaBHicTb i KpinneHus o6nuuloBaHHS, HasB-
HICTb HEHecy4ux enemMeHTiB KOHCTPyKUil, Bia-
CcTaHb MixXX Neperopogkamu.

VI. Indbopmauis npo npunerni 6yaieni, aki mornu 6
B3aemogisatu 3 byaisneto, Aka po3rnsgacTbes.
C.2.2 Neomempisn

(1) 3ibpaHi AaHi NOBUHHI BKOYATU HACTYNHI
MYHKTU:

|. Po3amipn i po3TawlyBaHHA BCIX CTiH-giadoparm
XKOPCTKOCTIi, BKMOYaKHK1 BUCOTY, AOBXWUHY | TOB-
LLIMHY.

[I. Po3amipu enemeHTiB KaM'TIHOT KNaaKu.

[ll. Po3tawyBaHHs i pPO3Mipyn CTIHOBUX OTBOPIB
(asepi, BikHa).

V. Posnogin HaBaHTaxeHb, oOymMoBNEHWX Cu-
TOK Baryi Ha Hecydi CTiHu.
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ANNEX C
(Informative)

MASONRY BUILDINGS

C.1 Scope

(1) This annex contains recommendations for the
assessment and the design of the retrofitting of
masonry buildings in seismic regions.

(2) The recommendations of this section are ap-
plicable to concrete or brick masonry lateral force
resisting elements, within a building system in
un-reinforced, confined or reinforced masonry.

C.2 Identification of geometry, details and
materials

C.2.1 General

(1) The following aspects should be carefully ex-
amined:

I. Type of masonry unit (e.g., clay, concrete, hol-
low, solid, etc.).

Il. Physical condition of masonry elements and
presence of any degradation.

[ll. Configuration of masonry elements and their
connections, as well as the continuity of load
paths between lateral resisting elements.

IV. Properties of constituent materials of masonry
elements and quality of connections.

V. The presence and attachment of veneers, the
presence of nonstructural components, the dis-
tance between partition walls.

VI. Information on adjacent buildings potentially
interacting with the building under consideration
C.2.2 Geometry

(1) The collected data should include the following
items:

I. Size and location of all shear walls, including
height, length and thickness.

11. Dimensions of masonry units.

. Location and size of wall openings (doors, win-
dows).

IV. Distribution of gravity loads on bearing walls.



C.2.3 femani

(1) 3ibpaHi AaHi NOBUHHI BKNKOYATW HACTYMHI
NYHKTK:

[. Knacucbikauia CTiH sik HeapMoBaHUx, obmexe-
HuX abo apMOBaHKX.

Il. HasiBHicTb i sikicTb ByaiBenbHOro po3uyuHy.

Il. Onsa apMoBaHMX KaMm'sHWX CTiH — KinbKiCTb
rOpM30HTaNbHOI | BEPTUKanbHOI apMaTypu.

IV. [Ina GaratowapoBoi LernaHoi knaaku (uer-
NAHI CTiHA 3 OYTOBUM CEPOEYHUKOM) — iOeHTU-
cdikauilo KineKocTi Wapis, BignosiaHi BiacTaHi i
po3TallyBaHHA 3B'A3KIB MDK HAMW 3a iX HasB-
HOCTI.

V. lna konoassHoi Knagky i3 3anoBHEHHAM No-
poXHey byAiBensHAM PO34YUHOM — OLliHKa TUny,
AKOCTI | po3TallyBaHHA MiCUb 3aNOBHEHHHA po3-
YAHOM.

V1. BusHaueHHs Tuny i ctany 6yaisenbHoro pos-
UMHY | WBIB KNAOKW; Nepesipka onopy, epoasii i
TBepaocTi 6ynisensHOro po3ynHy. Bu3aHauyeHHSs
AedekTis, Takux, AK TPILMUHK, BHYTPILLHI NOPOX-
Hedi, ocnabneHi eneMeHTy i NOripweHHs cTany
OyniBenbHOro po3yunHy.

VIl. BusHadeHHst Tuny i ctaHy 3'egHaHb Mik nep-
NEeHAUKYNAPHUMUN CTiHaMu.

VIIl. BusHaueHHa Tuny i cTaHy 3'eaHaHb MiX CTi-
HamMu | NEPEeKPUTTAMM Y1 NOKPIBNAMMU.

IX. BW3Ha4eHHs i po3TallyBaHHS TOpPU3OHTanb-
HUX TPIWMH B WBAX NOraHoi SKOCTi, BepTukanb-
HUX TPIWMH B THMYKOBWUX LUBAX i eneMeHTax
KaM'sHOT Knaaku i giaroHansHUX TPILLWH NoGnuay
OTBOpIB.

[MepeBipka BigxuneHb CTiH Big BEPTUKANLHOCTI i
BiACTaBaHHA 30BHilWHIX wapis abo iHwux
eneMeHTIB, Takux, K napaneTu i Aumapi.

C.2.4 Mamepianu

(1) Ans KinbKiCHOT OLiHKK | NiATBEPIPKEHHRA KOH-
CTPYKTMBHOI SKOCTi, @ TaKoX CTaHy i cTyneHs ii
NOripWeHHA MOXe BWKOPWUCTOBYBATUCb HEpyW-
HiBHe BUNpoOyBaHHs. MoxXyTb ByTK BUKOpUCTaHi
HacTynHi TN Taknux BunpobyBaHb:

|. BusnaueHHs WBWAKOCTI yNbTpassykoBux abo
MeXaHi4YHUX iIMNYNbCIB A9 BUABNEHHSA 3MiH WiNb-
HOCTI | MOgyna NPYXHOCTI MaTepianiB kam'sHOI
Knagkn i ana BUABNEHHSA HAABHOCTI TPIWMH i
nedexkris.

Il. YaapHui exo-TecT AN NiATBEPOKEHHA 3an0B-
HEHHs1 NOPOXHEeY apMOBaHUX CTiH ByaiBensHUM
DPO34YMHOM.
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C.2.3 Details

(1) The collected data should include the following
items

I. Classification of the walls as un-reinforced, con-
fined, or reinforced.

Il. Presence and quality of mortar.

lll. For reinforced masonry walls, amount of hori-
zontal and vertical reinforcement.

V. For multi-leaf masonry (rubble core masonry
walls), identification of the number of leaves, re-
spective distances, and location of ties, when ex-
isting.

V. For grouted masonry, evaluation of the type,
quality and location of grout placements.

VI. Determination of the type and condition of the
mortar and mortar joints Examination of the resis-
tance, erosion and hardness of the mortar, Identi-
fication of defects such as cracks, internal voids,
weak components and deterioration of mortar.

VII. Identification of the type and condition of con-
nections between orthogonal walls.

VIII. Identification of the type and condition of con-
nections between walls and floors or roofs.

IX. Identification and location of horizontal cracks
in bed joints, vertical cracks in head joints and ma-
sonry units, and diagonal cracks near openings.

Examination of deviations in verticality of walls
and separation of exterior leaves or other ele-
ments as parapets and chimneys.

C.2.4 Materials

(1) Non-destructive testing may be used to quan-
tify and confirm the uniformity of construction
quality and the presence and degree of deteriora-
tion. The following types of tests may be used:

I. Ultrasonic or mechanical pulse velocity to de-
tect variations in the density and modulus of ma-
sonry materials and to detect the presence of
cracks and discontinuities.

Il. Impact echo test to confirm whether reinforced
walls are grouted.
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lll. Pagiorpadchia i npunagn gna BUMIpOBaHHSA
3axucHoro wapy 6eToHy, Ae ue nOTpibHO, Ans
NiaTBEPAXKEHHS PO3MILLIEHHA apMaTtypHoi cTani.

(2) MoxyTb BMKOHyBaTUCS [OOaTKOBI BUNPODY-
BaHHA ANA NigBULLEHHA PiBHA AOCTOBIPHOCTI
BU3HAYEHMUX BNACTUBOCTEW maTepiany Kam'aHO!
knagkn abo ans ouirkuM CTary Knafku, a came:

I. BunpobyBaHHsA WNAxXoM 0BCTyKyBaHHA MOMOT-
kom LLimiaTa Ansa ouiHKM NOBepxHEBOT TBEpPAOCTI
30BHILWHIX KBM'AAHNX CTiH.

[I. BunpobyBaHHS NNOCKUMM riagpaBnisHuMn AoM-
KpaTamu ANs BUMMIPIOBAHHA Ha MiCLi MiLHOCTI
KaM'siHOI Knafku Ha 3cyB (N0 nonepeyHii cuni).
HaHe BunpobysBaHHA MOXe NPOBOAMTUCS CNIiSTbHO
3 BUNpPobyBsaHHAM NNOCKUMU rigpaBnivyHUMK [JoM-
KpaTaMu B NPUKNaAeHHi BEpTUKanbHOro HaBaH-
TaxXeHHs [0 enemMeHTie BMnpoboByBaHOi Kam's-
HOI Knagku.

[ll. BunpobyBaHHA NMOCKMMW riapaBnidHUMU
aompartamMy ANA BUMIPKOBaHHA Ha MiCLli BEpPTK-
KanbHOro HaNPYXeHHsA CTUCKY, WO BUTPUMYETLCA
Kam'aHow knagkoto. flaHe BunpobyBaHHA Hapae
Taky iHOpMaUito, AK PO3NOAIN HaBaHTaXEHHSA,
06yMOBNEHOro CUMNOIO TAXKIHHSA, 3rMHanbLHEe Hanpy-
XEHHA B CTiHaX, a TakOX HanpyXeHHs B Kam's-
HOMY OBNULIOBAHHI CTiH, CTUCHYTOMY BETOHHUM
KapKacoM.

IV. BunpobyBaHHA Ha giaroHanbHWIA CTUCK 4ns
BM3HAYEHHA MILHOCTI Ha 3CyB i mMoAyne 3CyBYy
Kam'aHOi Knaaku.

V. BenukomactutabHi pynHiBHi BUNpoByBaHHSA Ha
oKpemux AinaHkax abo enemeHTax Kam'aHUX CTiH
NpoBOAATLCA ANA NIABULWLEHHA PiBHST OOCTOBIp-
HOCTi BCi€el iHpopMaLii NPpo BNACTUMBOCTI KOHCT-
pykuii abo ana HaaaHHA KOHKPETHO! IHchopmaliT,
Takoi AK MILUHICTb i3 NNOWWHA CTiHKW, NOBeAaiHKa
3'efHaHb | OTBOPIB, MILHICTL i rpaHn4Hi gedop-
MaLii B NJIOLWKWHI.

C.3 Metoau po3paxyHKy

C.3.1 3a2anbHi NONOXKeEHHS

(1) Mpwn npurHATTI Mogeni Ans po3paxyHKy
KOPCTKICTb CTiH Cnif OUiHIOBAaTU, BPax0oBYyHOHMN K
3rMHansLHy Tak i 3CYyBHY NOAATNUBICTL, HA OCHOBI
XKOPCTKOCTI npu nosiBi TpiwuH. 3a BigCYTHOCTI
TOMHILLMX OLIHOK 06ugBa BHECKU B XOPCTKICTb
MOXYTb ByTU NPURHATI 3a NONOBUHY iX BigNO-
BiZJjHMX 3HayeHb 3a BifCYTHOCTI TPILLUH.
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Ill. Radiography and cover meters, where appro-
priate, to confirm location of reinforcing steel.

(2) Supplementary tests may be performed to en-
hance the level of confidence in masonry material
properties, or to assess masonry condition. Pos-
sible tests are:

|. Schmidt rebound hammer test to evaluate sur-
face hardness of exterior masonry walls.

[l. Hydraulic flat jack test to measure the in-situ
shear strength of masonry. This test may be in
conjunction with flat jacks applying a measured
vertical load to the masonry units under test.

lll. Hydraulic flat jack test to measure the in-situ
vertical compressive stress resisted by masonry.
This test provides information such as the gravity
load distribution, flexural stresses in walls, and
stresses in masonry veneer walls compressed by
surrounding concrete frame.

IV. Diagonal compression test to estimate shear
strength and shear modulus of masonry.

V. Large-scale destructive tests on particular re-
gions or elements, to increase the confidence
level on overall structural properties or to provide
particular information such as out-of-plane
strength, behaviour of connections and openings,
in-plane strength and deformation capacity.

C.3 Methods of analysis
C.3.1 General

(1) In setting up the model for the analysis, the
stiffness of the walls should be evaluated taking
into account both flexural and shear flexibility, us-
ing cracked stiffness. In the absence of more ac-
curate evaluations, both contributions to stiffness
may be taken as one-half of their respective un-
cracked values.



(2) Kam’siHe 3anoBHEHHS MiX NMepeMuyKolo BikHa
HWKHBOrO noBepxy i nNifBIKOHHAM BEPXHBLOrO
moxe OyTu BBEOEHO B MoAenb, SIK CROJYYHI
Danky MK JBOMa eneMeHTamu CTiHW.

C.3.2 JliHiini Memodu po3spaxyHKy: cmamuy-
Hul i 6azamomodansbHul

(1) OnucysaHi MeToan MOXyTb ByTU 3aCTOCOBHI
3a HacTynHuX YMOB, fiki € pogaTtkoBMMu NO
BiIHOWEHHIO A0 3aranbHWMX YMOB, BCTAHOBMNEHMX
B4.4.2(1)P

. CTiHy, WO cnpviMaloTb NonepedvHe HaBaHTa-
XEeHH$, Po3TalloBaHi PiBHOMIPHO B 060X ropyU30H-
TansHUX HanpPsIMKax.

II. CTiHKn € CcyuinbHUMK 3@ BUCOTOLO.

. MepekpuTTs BONOAIITL AOCTATHBOK XOPCT-
KICTIO B NnaHi i € JOCTAaTHLO XXOPCTKO NpuUea-
HaHUMU NO NEPUMETPY CTIHWM 4N NPUNYLUEHHS
TOro pakTy, L0 BOHU MOXYTb PO3NOAINSATHA CHIK
iHepuiil cepef BepTUKanNbHUX ENeMeHTiB, fAK
XopcTka Aiadparma.

IV. Mepekputta No 06WABI CTOPOHW CRINbHOT
CTiHW PO3TAWOBYIOTLCA Ha OOHIM i TilA )ke BUCOTI.

V. Ha KOXHOMY nNepekpuTTi BiOHOWEHHA MK
NnonepeYHoI0 XXOPCTKICTIO B NIIOLLINHI HAMKOPCT-
Kiwoi i Haincnabkilwoi nepBUHHOT CEeRCMiYHOI
CTiHW, OUiHEHE 3 YpaxyBaHHAM HasIBHOCTi OTBO-
piB, He nepesunye 2,5.

VI. EnemeHTn nepemMuyok, BKMOYEHI B mMogeni
abo BurotoBnslOTLCH 3 BrokiB, ageKBaTHAM Yn-
HOM 3'€HaHi 3 BKasaHMMMN eneMeHTaMu CyMiX-
HUX cTiH abo MalTb CNONyYHi CTATYBaHHS.

C.3.3 HeniHilini Memodu: cmamuvHi i QuHa-
MiYHI

(1) Dani metogu cnig 3actocoByBaTu, KONu
YMOBW, BKka3saHi B NyHKTi C.3.2, He BUKOHYIOTLCS.
(2) MiyHiCTHb OLHIOETLCA Y BUpasi nepemilleHb y
NOKPUTTi. MpaHn4Ha MiUHICTb BiQMOBIfa€E Takomy
nepemilleHHI0, KonM onip B ropu3oHTanbHOMY
HanpsIMi (Ha 3pYLUIEHHA Y OCHOBU) 3MEHLUUBCH
Ha 80 % Big MakcMmManoHOro Onopy KOHCTPYKLi
YyHACMifI0K NpOrpecyoqoro NOWKOMKEHHS | pyi-
HYBaHHA €NEMEHTIB, WO CNPUNMalTb roPU30H-
TanbHe HaBaHTaKEHHS.

(3) ®akTUYHI NepemileHHs MOKPUTTA MOPIBHIO-
I0TBCS 3 3HAYEHHAMU NEPEMILLIEHHSA NOKPUTTS 3a
BUMOrOI0, ika BianoBigae eTanoHHOMY, BU3HaYe-
HoMy B 4444 | cranpapti EN 1998-1:2004,
4.3.3.4.2.6(1) Ana aaHoi cercmiyHol Aji.
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(2) Masonry spandrels may be introduced in the
model as coupling beams between two wall ele-
ments.

C.3.2 Linear methods: Static and Multi-modal

(1) These methods are applicable under the fol-
lowing conditions, which are additional to the gen-
eral conditions of 4.4.2(1)P

I. The lateral load resisting walls are regularly ar-
ranged in both horizontal directions.

[l. Walls are continuous along their height.

Ill. The floors possess enough in-plane stiffness
and are sufficiently connected to the perimeter
walls to assume that they can distribute the inertia
forces among the vertical elements as a rigid dia-
phragm.

IV. Floors on opposite sides of a common wall are
at the same height.

V. At each floor, the ratio between the lateral
in-plane stiffnesses of the stiff est wall and the
weakest primary seismic wall, evaluated account-
ing for the presence of openings, does not exceed
2,5.

V1. Spandrel elements included in the mode! are
either made of blocks adequately interlocked to
those of the adjacent walls, or have connecting
ties.

C.3.3 Nonlinear methods: Static and dynamic

(1) These methods should be applied when the
conditions in C.3.2 are not met.

(2) Capacity is defined in terms of roof displace-
ment. The ultimate displacement capacity is
taken as the roof displacement at which total lat-
eral resistance (base shear) has dropped below
80% of the peak resistance of the structure, due
to progressive damage and failure of lateral load
resisting elements.

(3) The demand, to be compared to the capacity,
is the roof displacement corresponding to the tar-
get displacement of 4.4.4.4 and EN 1998-1:2004,
4.3.3.4.2.6(1) for the seismic action considered.
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Npwuwmitka. B IHdopmauiiHomy aogaTky B ctangapTy
EN 1998-1:2004 onuncyetbCa npoueaypa Ans BU3Ha-
YEHHS eTanoHHOTO NEpeMilEHHSA 3a CNEeKTPOM NPyX-
HOI peakuit.

C.4 Mopeni Ans OuWiHK1 Hecy4oi 3QaTHOCTI

C.4.1 Modeni dns 2nobansHOi OYiHKU

C.4.1.1 MpaHuyHul cmaH, 6nusbkut A0 pyuHy-
8aHHs

(1) Kputepii ouinkn, HaBeaeHi y surnsiai mobdans-
HOI peakuii, MOXYTb 3acTOoCOBYBaTUCA TiMbKW Y
pasi HENiHIMHOro PO3PaxyHky.

(2) 3aranbHy Hecyyy 34aTHICTb Y TPaHWYHOMY
cTaHi, 6nusbkomy no pynHyeanHs (NC), moxHa
NPUAHATA TAKO0, WO OOPIBHIOE PaHUYHIA Mill-
HOCTi Ha 3cyB, Bu3HaueHin B C.3.3(2).

C.4.1.2 MpaHuyHull cmaH mpu 8a2oMux MowKo9-
JKeHHsX SD

(1) 3actocoByeTbest C.4.1.1(1).

(2) BaranbHa Hecyuya 3AaTHICTb Y TPaHUYHOMY
cTaHi Npy BaroMux noLkoakeHHs SD moxe Bytu
NPUAHATa Takow, WO AopiBHIWE 3/4 rpaHnyHOl
MiLHOCTI Ha 3cyB, BM3HayeHin B C.3.3(2).

C.4.1.3 paHuyrUl cmaH npu 0BMeXeHUX now-
KoOKeHHsIx DL

(1) MNpwn BUKOHAHHI NIHIAHOrO PO3pPaxyHKy KpUTe-
pit ANs 3aranbHOi OUIHKW BU3HaYaeTbCs y BUpasi
3CyBY OCHOBW B rOpPM3OHTanNbHOMY HanpsiMi cemn-
cMivHoi fii. MiyHicTe Ha BKasaHuiA 3CyB MOXe
ByTy NPpUMHATA Takoto, L0 AOPIBHIOE CyMi MILJHOCTI
[10 3CYBHUX CUIT OKPEMMUX CTiH, OCKiSIbKM BOHA 3a-
nexutb Big 3runy (aus. C.4.2.1(1)) abo siag 3cysy
(ame. C.4.3.1(1)) B ropusoHTanbHOMY HanpsiMi
cencmiyHol Aii. HeobxigHa Bumora nonsrae B
OLliHUi MakcuManbHoOro 3cysy 6insi ocHoBKM Yy BKa-
3aHOMY HanpsMi, B3ATa i3 NiHIAHOIO PO3paxyHKy.
(2) Mpu BUKOHAHHI HENIHINHOTO PO3paxyHKy OLliH-
Ka 3aranbHoi Hecy4oi 34aTHOCTI BU3HAYaeTbCA
rpaHuLeld TEeKy4OoCTi (cuna, o BUKNWKae nna-
CTUUHY AedopMmaLito, i 3cyB TeKy4ocTi), To6To
3anexHICTIO TMPYXHOro ifeansHo MnacT4Horo
3ycunns Big nNepeMillleHHR ekBiBaneHTHOI iae-
anbHOI CUCTEMU 3 OQHUM CTyneHem ceoboau.
Mpumitka. B IHdopmauinHoMmy aoaatky B oo craw-
aapty EN 1998-1:2004 onucawa npoueaypa ansa su3-
HaYeHHA CUMWM Ha PaHULi TEeKY4YOoCTi | NepemileHHs
TEKy4OCTi ANA 3anexHOCTi igeanbHo NPYXHOI nnac-
TUYHO! CUNN — NepeMillieHb eKBIBaneHTHO! cuctemm 3
O4HUM CTyneHem ceobogu.
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NOTE Informative Annex B of EN 1998-1:2004 gives
a procedure for the determination of the target
displacement from the elastic response spectrum.

C.4 Capacity models for assessment
C.4.1 Models for global assessment
C.4.1.1 LS of Near Collapse (NC)

(1) Assessment criteria given in terms of global
response measures can be applied only when the
analysis is nonlinear.

(2) Global capacity at the LS of Near Collapse
(NC) may be taken equal to the ultimate displace-
ment capacity defined in C.3.3(2).

C.4.1.2 LS of Significant Damage (SD)

(1) C.4.1.1(1) applies.
(2) Global capacity at the LS of Significant Dam-

age (SD) may be taken equal to 3/4 of the ultimate
displacement capacity defined in C.3.3(2).

C.4.1.3 LS of Damage Limitation (DL)

(1) If a linear analysis is performed, the criterion
for giobal assessment is defined in terms of the
base shear in the horizontal direction of the seis-
mic action. The capacity may be taken equal to
the sum of shear force capacities of the individual
walls, as this is controlled by flexure (see
C.4.2.1(1)) or by shear (see C4.3.1(l)) in the hori-
zontal direction of the seismic action. The de-
mand is the estimate of the maximum base shear
in that direction from the linear analysis.

(2) If nonlinear analysis is performed, the capacity
for giobal assessment is defined as the yield point
(vield force and yield displacement) of the ideal-
ized elasto-perfectly plastic force — displacement
relationship of the equivalent Single-Degree-of-
Freedom system.

NOTE Informative Annex B of EN 1998-1:2004 gives a
procedure for the determination of the yield force and
the yield displacement of the idealized elasto-perfectly
plastic force — displacement relationship of the equiva-
lent Single-Degree-of-Freedom system.



C.4.2 Enemenmu, siki 3Haxo0ssmbcsi n1iQ HOp-
MasibHUM 3YCUNIIAM i 32UHOM

C.4.2.1 paHuqHul cmaH npu 8a20MUX MOWKOO--

XKeHHAxXx SD

(1) Hecyya 3paTtHiCTe HeapmoBaHOi KaM'aHOT
CTiHW 3aneXuTb Bi4 3rMHY, SIKWO MIUHICTL 3a
3CYyBHMM 3ycunnsm, BuaHadveHa B C.4.2.1(3),
MeHLLIE HiX 3HayeHHs, Bkasane B C.4.3.1(3).

(2) MiynicTe HeapmoOBaHOI KaM'siHOI CTiHW, sika
3anexvTb Bif 3rvHY, Moxe OyTW BUpaxeHa B
npeacTaBneHHi Nepekocy | NPUAHATA Takolo, Wo
popieHioe 0,008 -Hy /D ans nepBuHHUX CeNcMiy-
HUX énemeHTiB cTinm i 0,012-Hy/D — ans BroO-
PUHHWX, Ae:

D — ropu3oHTanbHuMM po3mip CTiHM B Ti NNOLWWNHI;

Hy — BiacTaHbL MiX nepepisoMm, B AIKOMY Aocs-
raeTbCs rpaHuyHa Hecy4a 3AaTHICTb Ha 3MWH, |
TOUKO BiJHOCHO 3TUHY.

(3) Hecyuya 3gaTHiCTb Ha 3CyB HeapmOBaHOI
KaMm'sHOI CTiHW, sika 3aneXuTb Bif 3rMHY Nig 0Cbo-
BUM HaBaHTaxeHHAM N, Moxe GyTu BM3HaueHa
3a OpMYnoIo:

D-N
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C.4.2 Elements under normal force and bend-
ing
C.4.2.1 LS of Significant Damage (SD)

(1) The capacity of an unreinforced masonry wall
is controlled by flexure, if the value of its shear
force capacity given in C.4.2.1(3) is less than the
value given in C4.3.1(3).

(2) The capacity of an unreinforced masonry wall
controlled by flexure may be expressed in terms
of drift and taken equal to 0,008 - Hy /D for primary
seismic walls and to 0,012 - Hq /D — for secondary
ones, where:

D is the in-plane horizontal dimension of the wall
(depth);

H, is the distance between the section where the
flexural capacity is attained and the contraflexure
point.

(3) The shear force capacity of an unreinforced
masonry wall as controlled by flexure under an ax-
ial load N, may be taken equal to:

Ve = -(1=1,15-vy), CA1
=g ( vq) (C.1)

0

he:
D i Hy — sik BU3Ha4eHo B NyHKTi (2);

vg = N/(Dyq) — HOpMmoBaHe ocbOBe HaBaHTa-
xeHHs (3fy = f,/(Cem), Ae f,,, — cepenHs MilHICTb
Ha CTUCK, oTpumaHa 3 BunpobyBaHb Ha Micui i 3
Aopartkosux fxepen iHdopmadii, i Cg, — koedi-
LIiEHT A0BIPYOT BIPOrigHOCTI ANs Kam'saHOT Knagku,
HaBegeHa B Tabnumui 3.1 aAns BignoBigHOIO PiBHSA
iHpOPMaTMBHOCTI), { — TOBLMHA CTiHMW.

C.4.2.2 [paHuyHull cmaH, 6riu3bkul 00 pylHy-
eaHHss NC

(1) 3acrocosyloTbes C4.21(1) i

C.4.2.1(3).

(2) Hecy4a 3paTtHicTb Kam'sHOI CTiHW, sika 3ane-
XUTb Big 3ruMHy, Moxe OyTu BupaxeHa B npen-
CTaBneHHi nepekocy i npuiHaTa 4/3 Big 3Ha-
YeHHs, BKasaHoro B C.4.2.1(2).

NYHKTW

C.4.2.3 paHu4Huli cma rpu obmexeHux nowi-
KoOxerHsix (DL)

(1) 3acTtocosyeTben C.4.2.1(1).

where:

D and H, are as defined in (2),

vq = N/(Dyq) is the normalized axial load (with
fy = fn/(Cem) Where £ is the mean compressive
strength as obtained from in-situ tests and from
the additional sources of information, and Cg,, -
is the confidence factor for masonry given in Ta-
ble 3.1 for the appropriate knowledge level), t is
the wall thickness.

C.4.2.2 LS of Near Collapse (NC)

(1) C.4.2.1(l) and C4.2.1(3) apply.

(2) The capacity of a masonry wall controlled by
flexure may be expressed in terms of drift and
taken equal to 4/3 of the values in C.4.2.1(2).

C.4.2.3 LS of Damage Limitation (DL)

(1) C.4.2.1(l) applies.
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(2) Hecyya 3paTHiCTb HeapMOBaHOI KaM'AHOI
CTiHU, AKa 3anNeXnTb Big 3rMHy, MOXxe ByTu Npun-
HATa AK Hecy4ya 34aTHICTb MO MOMepedHin curi
signosigro go C.4.2.1(3).

C.4.3 EnemeHmu, w0 3Haxo0smscs nid ennu-
60OM r10M1ePeyHoOT (3pyuye8anbHol ) cunu

C.4.3.1 MparuyHull cmaH npu 8a2oMux MnowkKoo-
xeHHsx SD

(1) MiuHicTb HeapMOBaHOI KaMm'siHOI CTiHW BU3-
HaYaETLCHA 3PYLUEHHAM, SKULO 3HAYEHHN 11 CTin-
KOCTi [0 3pywyBanbHOro 3yCUNns, BKasaHe B
C.4.3.1(3), MeHwe 3Ha4YeHHs, BKasaHOro B
C.4.2.1(3), abo oopiBHIOE NOMY.

(2) MiuHicTe HeapmoBaHOi KaMfAHOI CTiHW, siKa
BMU3HAYaAETLCA 3pyLIEHHSAM, Moxe ByTu Bupaxe-
Ha B npeacTasneHHi nepekocy i npunHsata 0,004
ANs NEPBUHHUX {HECYYMX) CEACMIYHUX enemeH-
TiB i 0,006 4N BTOPUHHUX (HEHECYYMX).

(3) CrinkicTb HeapMOBaHOI KaM'dHOI CTiHWM A0
3pyLUyBasnbHOI CUNK, IKa BU3HAYAETLCH 3PYLLEH-
HAM Mig OCbOBUM HaBaHTaXeHHsM N, moxe byTu
npunuHaTa:

(2) The capacity of an unreinforced masonry wall
controlled by flexure may be taken as the shear
force capacity given in C.4.2.1(3).

C.4.3 Elements under shear force

C.4.3.1 LS of Significant Damage (SD)

(1) The capacity of an unreinforced masonry wall
is controlled by shear, if the value of its shear
force capacity given in C.4.3.1(3) is less than or
equal to the value given in C4.2.1(3).

(2) The capacity of an unreinforced masonry wall
controlled by shear may be expressed in terms of
drift and taken equal to 0,004 for primary seismic
walls and to 0,006 for secondary ones.

(3) The shear force capacity of an unreinforced
masonry wall controlled by shear under an axial
load N, may be taken equal to:

Vi =f,q-D'-t, (C.2)

ae:
D' — BUCOTa CTUCHYTOI 30HW CTiHU;

t — TOBLUMHA CTiHW;

f,q — MiLHICTb MaTepiany Kam'aHOI KNazkv Ha 3CyB
3 ypaxyBaHHSIM HasBHOCTI BEepTUKasibHOTO Ha-
BaHTaXeHHs: f,4 =f,mo +0,4N/D't<0,065f,, ,
ne fumo — cepenHs MiuHiCTb Ha 3cyB 3a Bif-
CYTHOCTI BEPTUKaSIbHOro HaBaHTaXeHHs i f, —
cepeaHst MiLHICTb Ha cTUCK, 0buaBi OTpUMaHi 5K 3
BMNpoOyBaHb Ha Micui, TakK i 3 4O/ATKOBUX [Ke-
pen indopmaLii, i nogineHi Ha koediuieHT JoBip-
4oi BipPOriAHOCTI, SIK BU3HAYeHO B NyHKTI 3.5(1)P i
Tabnuui 3.1, 3 ypaxyBaHHSIM [JOCATHYTOro piBHSA
iHOPMATUBHOCTI. Y NEPBUHHUX CEUCMIYHNX CTi-
Hax (Hecy4ux) obuasa faHuUX 3HAYEHHS MILHOCTI
marepiany ginaTecs gani Ha koediuieHT Hafin-
HOCTiI 3a MaTepianom Ana UEernsHol Knaaku Bia-
noeigHo o ctangapty EN 1998-1:2004, 9.6.

C.4.3.2 paHuyHul cmaH, 6nu3sKull pyuHysaHHs
NC

{1) 3actocoBytoTbes NnyHKTH C.4.3.1 (1)1 C.4.3.1
(3)-
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where:
D'is the depth of the compressed area of the wall,

tis the wall thickness, and

f,q is the masonry shear strength accounting
for the presence of vertical load:
fug =fymo +0,4N/D't<0,065f,, where f,,q — is
the mean shear strength in the absence of vertical
load and f,, the mean compressive strength, both
as obtained from in-situ tests and from the addi-
tional sources of information, and divided by the
confidence factors, as defined in the 3.5(1)P and
Table 3.1, accounting for the level of knowledge
attained. In primary seismic walls, both these
material strengths are futher divided by the par-
tial factor for masonry in accordance with
EN 1998-1:2004, 9.6.

C.4.3.2 LS of Near Collapse (NC)

(1) C.4.3.1(1) and C.4.3.1(3) apply.



(2) MiuHicTe HeapmoBaHol Kam'iHOI CTiHKU, sika
BM3HAYaETbCH 3CYBOM, MOxe OyTu BupaxeHa
B NpeACTaBneHHi nepekocy i npuniHsaTa 4/3 Big
3Ha4eHhns, BkasaHoro B C.4.3.1(2).

C.4.3.3 MpaHuyHul cmax npu obMexeHux nowi-
KoOxeHHsIX DL

(1) 3actocosyetbca C.4.3.1 (1).

(2) MiuHicTb HeapMOBaHOI Kam'aHOE CTiHK, SIKa
BU3HAYa€ETLCH 3CyBOM, MOxe OyTu npuHsaTa sK
MILHICTE Ha Ail0 NONepeyYHOl CUMK, BKasaHa B
C.4.3.1(3).

C.5 KoHCTpYyKTUBHI 3MiHN
C.5.1 Memoduka pemoxmy i niOcunexHHsi
C.5.1.1 YcyHeHHs (pemonm) mpiuwjuH

(1) fAxkwo wupuHa TPIWKUHW BiAHOCHO Mana
(ranpuknag, meHue 10 Mm) i ToBWMHA CTiHK
TaKoX BiQHOCHO Mana, TPILUHU MOXYTb 3akna-
natuca 6ynisenbHUM PO3HUHOM.

(2) Akwo wwupnHa TpiwuH Mana, ane ToBLWHA
KNagku Benuka, cnig BUKOPUCTOBYBATU iH €KL
LEMEHTHOIQ PO34MHy. 32 MOXIMBOCTI, CNigd BUKO-
pPUCTOBYBAaTWN PO3YUH, LLIO HE AaeE ycaakn. 3amicTb
LEMEHTHOrO PO34YUHY ANA 3aKNageHHs ApibHUX
TPILWMH MOXE BUKOPUCTOBYBATMCH €MOKCUAHUMN
PO34MH.

(3) Axkwo TpiwnHa € [OCUTb LUMPOKOIO (HaMpuK-
nap, 6inbwe 10 MM), NOWKOAXEHY AINAHKY CNig
nepeGyayBaT, BUKOPUCTOBYIOMM  NOOOBXEHY
(woeHy) uerny abo kameHi. lHakwe cnif BUKOpUC-
TOBYBaTW CKpINNEHHA Tury "NacTiBunH XBiCcT" —
MeTanesi nnactuHn abo noniMepHi CiTkM Ang
CKpiNNeHHs ABOX MOBEPXOHb TRIWWHW. [opox-
Hedi cnig 3anoBHOBATUM UEMEHTHMM OyaiBenb-
HUM PO3YNHOM, L0 MaeE BiAMNOBIAHY TEKYYICTb.

(4) Y 1ux Micuax, Oe WBU NOraHoi sIKOCTI €
OOCTaTHbO FOPU3OHTANBHUMMKM, CTIAKICTb CTiH A0
BEPTUKANbHOIO PO3TPICKyBaHHA Moxe 6yTu
iICTOTHO NigBULLIEHA LUMAXOM 3aKNadeHHs B LUBU
NOraHoi AKOCTi BUTUX APOTAHUX KaHaTiB Manoro
diameTpa abo cMyr NoNiMEPHOI CiTku.

(5) Ans peMOoHTY KpynHUX AiaroHanbHUX TPILLWH
MOXYTb OyTW 3anuTi BepTukaneHi 6eToHHi pebpa
B HEPIBHOMIPHO PO3TALLOBaHI rHi3aa, 3pobneHi B
Kam’'siHii CTiHi, 3a3Bn4yan no obuasi CTOpoHu. Taki
pebpa cnig niacunuTu, BUKOPUCTOBYIOUM 3aMK-
HYTi XOMYTU | CTPUXHI NOB340BXHLOI apMaTypu.

ACTY-H b EN 1998-3:2012

(2) The capacity of an unreinforced masonry wall
controlled by shear may be expressed in terms of
drift and taken as 4/3 of the values in C.4.3.1(2).

C.4.3.3 LS of Damage Limitation (DL)

(1) C.4.3.1(1) applies.
(2) The capacity of an unreinforced masonry wall

controlled by shear may be taken as the shear
force capacity given in C.4.3.1(3).

C.5 Structural interventions
C.5.1 Repair and strengthening techniques
C.5.1.1 Repair of cracks

(1) If the crack width is relatively small (e.g., less
than 10 mm) and the thickness of the wall is rela-
tively small, cracks may be sealed with mortar.

(2) If the width of cracks is small but the thickness
of the masonry is not, cement grout injections
should be used. Where possible, no-shrinkage
grout should be used. Epoxy grouting may be
used instead, for fine cracks.

(3) If the crack are relatively wide (e.g., more than
10 mm), the damaged area should be recon-
structed using elongated (stitching) bricks or
stones. Otherwise, dovetailed clamps, metal
plates or polymer grids should be used to tie to-
gether the two faces of the crack. Voids should be
filled with cement mortar of appropriate fluidity.

(4) Where bed-joints are reasonably level, the re-
sistance of walls against vertical cracking can be
considerably improved by embedding in
bed-joints either small diameter stranded wire
ropes or polymeric grid strips.

(5) For repair of large diagonal cracks, vertical
concrete ribs may be cast into irregular chases
made in the masonry wall, normally on both sides.
Such ribs should be reinforced with closed stir-
rups and longitudinal bars. Stranded wire rope as
in (4) should run across the concrete ribs. Alter-
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Butuin gpoTaHWiA kaHaT, 3rajaHuid B NyHKTi (4),
noBuHEH NPOXoouTh nonepek BeToHHWUX pebep.
Ak anbTepHaTMBA MOXHa BUKOPWUCTOBYBaTKU Mo-
nimepHi citkn ans obroptaHHA oaHiel abo 0box
NOBEPXOHb KaM'siHOI KNafikn CTiHU Y NOEAHAHHI 3
BMKOPUCTaHHAM BignosigHoro byaisensHOro pos-
UMHY | LUTYKaTYPKH.

C.5.1.2 PemoHm i niOcuneHHA nepemuHy CrmiH

(1) Ons noninweHHA 3'€AHaHHSA MiXK CTiHaMu, Wwo
NepeTuHaTbCA, CMid BUKOPWUCTOBYBaTU Uerny
ab0 KaMeHi 3 nepeB’sI3Kot0. 3'eAHaHHS MOXe ByTu
BUKOHaHE edeKTUBHIlLE Pi3HUMK cnocobamu:

|. wnaxom BygieHMUTBA 3ani306eTOHHOro Nosica;

Il. wnNaxoM goaasaHHs cTaneBux naactud abo
CITOK Yy WIBYW NOraHoI SKOCTI;

fIl. LLNAXOM BBEAEHHS MOXUINX CTaneBmnx CTPUX-
HiB B OTBOpPW, BUCBEPANEHI B KaM'sHIA knagui, 3
noganbLnm 3anNuBaHHSAM iX PO3UMHOM;

V. wnsxom noganeLlLoro HaTary.

C.5.1.3 3mMmiuHeHHs i nid8UWEHHA XOopcmKocmi
20pusoHmMansHux diachpazm

(1) depeB'sHum nepekpuTTaM MoXe Byt JoaaHa
[04aTKoBa MILHICTb | »XOPCTKICTL ANA nonepea-
XeHHs fecbopMalliii i3 NAOWMHA WINAXOM:

|. 3aKkpinneHHst UBsIXaMW [04aTKOBOro (OpTOro-
HaNbHOrO YK Nig KYyTOM) Wapy Aepes'sHuX AOLLOK
NoOBEpPX THX, LUO €;

I{. 3anuBaHHs NoBepx HUx BETOHHOro Wwapy, ap-
MOBaHOrO 3BapPHOK APOTHAHOI CiTKOW. BeToHHe
NOKPUTTA NOBMHHE MaTu 3'€QHaHHsA 3 4EPEB'AHOI0
nianoro, Wo MNpautoe Ha 3CyB, | @aHKepHe Kpir-
NEeHHA A0 CTiH;

Ill. po3MmilLeHHs NOABIAHOT AiaroHaNbHOT CITKK 3
NNOCKNX CTaneBmX PO3TSHKOK, NPUKPINIIEHNX aH-
KEepHUM KpinneHHsm o 6anok i 4o nepuMmeTpa
CTiHW.

(2) KpokssiHi chepmu cnig ykpinniosaTtn 3s's3kamm
YXOPCTKOCTI | NPUKPINNIOBAT aHKePHUM KpinieH-
HAM 00 NigTPUMYYMX CTiH. Cnig cTBOpUTH
ropy3oHTanbHy giathparmy (Hanpuknag, WNsxom
pobaBneHHs CUCTEMU B'A3ei) Ha PIBHI HWKHIX
noscis epmM.
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natively, polymeric grids may be used to envelop
one or both faces of the masonry walls, combined
with appropriate mortar and plaster.

C.5.1.2 Repair and strengthening of wall infersec-
tions

(1) To improve connection between intersecting
walls, use should be made of cross-bonded bricks
or stones. The connection may be made more ef-
fective in different ways:

[. Through construction of a reinforced concrete
belt,

[I. By addition of steel plates or meshes in the
bed-joints,

ill. Through insertion of inclined steel bars in
holes drilled in the masonry and grouting thereaf-
ter,

IV. Through post-tensioning.

C.5.1.3 Strengthening and stiffening of horizontal
diaphragms

(1) Timber floors may be strengthened and stiff-
ened against in-plane distortion by:

I. nailing an additional (orthogonal or oblique)
layer of timber boards onto the existing ones,

ll. casting an overlay of concrete reinforced with
welded wire mesh. The concrete overlay should
have shear connection with the timber floor and
should be anchored to the walis,

lll. placing a doubly-diagonal mesh of flat steel
ties anchored to the beams and to the perimeter
walls.

(2) Roof trusses should be braced and anchored
to the supporting walls. A horizontal diaphragm
should be created (e.g. by adding bracing) at the
level of the bottom chords of the trusses.



C.5.1.4 banku-3amsixku

(1) Y pasi NOWKOMKEHHSA ICHYIOHMX aHKepPHWUX
Banok M CTiHaMu i NepekpuTTsMK iX cnif Bia-
peMmoHTyBaTK abo nepebysyBaTtu 3aHOBO. AKWO
B NEpBUHHIA CTpykTypi GyaiBni aHkepHi 6anku
BIACYTHI, iX crig gogartw.

C.5.1.5 [lidcunenHss 6ydisens 3a O00MOMO20K0
cmarsneeoao cmsi2ysaHHs

(1) NopaBaHHsa craneBoro CTaryBaHHsA ynofoBx
abo nonepek cTiH, 30BHI abo B OTBOPU, BUCBEPA-~
neHi B cTiHax, € edbekTUBHUM 3acobom 3'eHaHHA
CTiH | NOMiNWeHHSa 3aranbHWX XapakKTepucTuk
Kam'aHux Byadisens.

(2) CtaryeaHHa 3 noganbWMM HAaTATHEHHAM MO-
XKyTe OYyTW BUKOpUCTaHi N8 NiABULLEHHS CTir-
KOCTi CTiH A0 pO3TAryBansHOro HanpyxeHHs.

C.5.1.6 3miuHeHHs kam'aHux cmiH 3 bymosum
cepOeyHuKom (6azamouwiaposi cmiHu)

(1) ByToBuiz ceppeydHnk moxe Byt ykpinnexHui
LUEMEHTHUM PO3YMHOM, SIKLLO NPOHUKHEHHST PO3-
YUHY € 3a40BINbHUM. AKLLO 3HENNEHHA PO3UMHY 3
OyTOBOK KNMaAKow € cnabkum, 3anuBaHHA pPoO3-
YUHOM Crlig 4ONOBHIOBATU YCTAHOBKOK CTaneBux
CTPWXHIB yNonepek cepiesqHunKa i Npukpinmosatu
aHKEepHUM KpIiNreHHAM A0 30BHIWWHLOro Lapy
CTiHu,

C.5.1.7 3miuHeHHa cmiH 3a donomozor 3arni3o-
6emorHuUX Kopcemig abo cmanesux rnpoghinis

(1) beToH cnig HAHOCUTU METOLIOM TOPKPETYBaH-
HS | KOPCETU Cnig apMyBaTH 3BapHOK APOTAHOK
CiTKOt0 abo cTaneBMMU CTPUKHAMN.

(2) KopceTt MoxyTb 3aCTOCOBYBaTUCA TiMbKN Ha
OLHIA NOBEPXHi CTiHM abo nepeBaxHO Ha 0BOX.
[iBa wapu KOpceTy Ha NPOTUMNEXHUX NOBEPXHAX
CTiHW cnig cnony4aTtu nonepeyYyHnMKn 3B'a3KamMu
yepes KaM'siHy knaaky. KopceTw, wo HaHOCATbCS
TiNbKKM Ha OAHY NMOBEPXHIO, CNia NPUEAHYBAaTU 40
KaM’'sHOI Knagku 3a 4ONOMOroto Wrpob.

(3) Cranesi npoini MOXHa BUKOPUCTOBYBATH
aHanoriyHMMm YMHOM 338 YMOBW, LLO BOHW NpUeEa-
HYIOTBCS HAaNEXHUM YUHOM [0 060X MOBEPXOHbL
CTiHM abo Tinbkn 4O OAHIET NOBEPXHI.

C.5.1.8 [lidcunenHa cmiH 3a OOMIOMOZ20rH
noKpuUmmsa Kopcemanu 3 roniMepHUX cimok

(1) MonimepHi CiTKM MOXHa BWKOPUCTOBYBAETU
ONs 3MILUHEHHSs! HasiBHUX | HOBUX EfEMEHTIB
KaM’siHOl knagkv. [1nA iCHYo4MX eNEMEHTIB CiTKn
cnif NpueaHyBaTn 40 KaMm'sHOT KNagKu CTiHK 3
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C.5.1.4 Tie beams

(1) If existing tie-beams between walls and floors
are damaged, they should be repaired or rebuilt. If
there are no tie-beams in the original building
structure, such beams should be added.

C.5.1.5 Strengthening of buildings by means of
steel ties

(1) The addition of steel ties, along or transversely
to the walls, external or within holes drilled in the
walls, is an efficient means of connecting walls
and improving the overall behaviour of masonry
buildings.

(2) Posttensioned ties may be used to improve
the resistance of the walls against tensile stres-
ses.

C.5.1.6 Strengthening of rubble core masonry
walls (multi-leaf walls)

(1) The rubble core may be strengthened by ce-
ment grouting, if the penetration of the grout is
satisfactory. If adhesion of the grout to the rubble
is likely to be poor, grouting should be supple-
mented by steel bars inserted across the core and
anchored to the outer leafs of the wall.

C.5.1.7 Strengthening of walls by means of rein-
forced concrete jackets or steel profiles

(1) The concrete should be applied by the
shotcrete method and the jackets should be rein-
forced by welded wire mesh or steel bars.

(2) The jackets may be applied on only one face of
the wall, or preferably on both. The two layers of
the jacket applied to opposite faces of the wall,
should be connected by means of transverse ties
through the masonry. Jackets applied on only one
face, should be connected to the masonry by
chases.

(3) Steel profiles may be used in a similar way,
provided they are appropriately connected to both
faces of the wall or on one face only.

C.5.1.8 Strengthening of walls by means of poly-
mer grids jackets

(1) Polymer grids may be used to strengthen ex-
isting and new masonry elements. In case of ex-
isting elements, the grids should be connected to
masonry walls from one sides or both sides and

103



OCTY-H b EN 1998-3.2012

onHoro Goky abo 3 obox 6okis i 3akpinnwsaTu
AHKEPHUM KpINNeHHAM [0 NepneHanKyrnspHuX
CTiH. Y pasi HOBUX €MeMeHTIB BTPYyYaHHA MOXe
BKIOYATU AOAATKOBY YCTAHOBKY CITOK B TOPU3OH-
TanbHWX lwapax ©6yaiBenbHOr0 pPo3yMHy  MixK
knankow. LLTykaTypka, WO MOKPUBAEE MOMIMEPHI
CiTkM, Mae ByTh nogaTnNMBOK | NEPEBAXHO Martun
B CBOI/l OCHOBi BarHoO i UEMEHT 3 BOMOKOHHOIO
apmaTtyporo.
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should be anchored to the perpendicular walls. In
case of new elements, the intervention may in-
volve the additional insertion of grids in the hori-
zontal layers of mortar between bricks. Plaster
covering polymeric grids should be ductile, prefer-
ably lime-cement with fibre reinforcement.
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EUROPEAN STANDARD EN 1998-3:2005/AC
NORME EUROPEENNE \arch 2010
EUROPAISCHE NORM Mars 2010

ICS 91.120.25

English version
Version Frangaise
Deutsche Fassung

Eurocode 8: Design of structures for earthquake resistance - Part 3:
Assessment and retrofitting of buildings

Eurocode 8: Calcul des structures pour leur Eurocode 8: Auslegung von Bauwerken
résistance aux séismes - Partie 3: gegen Erdbeben - Teil 3: Beurteitung und
Evaluation et renforcement des batiments Ertuchtigung von Gebauden

This corrigendum becomes effective on 10 March 2010 for incorporation in the three official language
versions of the EN.

Ce corrigendum prendra effet le 10 mars 2010 pour incorporation dans les trois versions linguistiques
officielles de la EN.

Die Berichtigung tritt am 10.Marz 2010 zur Einarbeitung in die drei offiziellen Sprachfassungen der
EN in Kraft.
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1) 3minn go "HauioHanbHOro AONOBHEHHSA
ansa EN 1998-3"

B ocmaHHbOMY nNyHKm, 3HuU3y mabnuuj, dodamu
HacmynHi packu:

1) Modification to "National annex for EN
1998-3"

Last paragraph, bottom of the table, add the fol-
lowing rows:

KoediuieHT HaainHoCTi vy ANSA NOPYLIEHHS 3uennexHs MNMNo
A-44.2(9) Partial factor y ¢y for FRP debonding
A4.4.2(9) KoedpiuieHT HaginHocTi y¢q 3 MNP

Partial factor y 4 of the FRP

2) 3miHa go nyHkTy 2.1

Mynkm (2)P, npumimka, 3aminumu "I paHuyHi
ctann BynyTe nepesipatuca B kpaiHi" Ha "lpa-
HWYHI CTanu ByayTb nepesipeHi B Kpaini”.

3) 3miHa no nyHkTy 4.4.2

MMyHkm (1)P, 3amiHumu "XOpCTKOI pamn, TOWO) i
4epes Prax | Pmin. H@8 "KOPCTKOI pamu, Towo) i
4ePe3 Pmax i Pmin” -

4) 3mina po nyHKTy 4.6

MyHxkm (1)P, ma6bn. 4.3, 3-t psod ("Bua enementy
abo mexaHiavy (e/m)nacTmyHMiA") WOCTa KONOHKa
("HeniHinHa Moaens/CnpoMoXHicTs"), 3amiHumu
"3 TOuKK 30py MILHOCTI. BukopucToBynTe cepefHi
3Ha4YeHHs BnacTueocTen, noginexi Ha CF i yact-
KOBWI YMHHKMK" Ha "3 Toukn 30py Aechopmadii.
BukopucToBynTEe CepefHi 3HavyeHHs BNacTUBOC-
Tew, nogineHi Ha CF.

5) 3mina go nyHkTy A.3.2.2

MNapazpagp (1), nomiHamu:

1
Tel

" eum —

.0,016-(0,3").
max(0,01; w)

Ha (with): xopcTrol

"Bym = — 0,016

Y e1 max (0,01; w)

[lynkm (1), 2-0 nyHkm, neped rnyHKmMom (2), 3ami-
Humu "Bupa3 (A.1) pinutbesa Ha 1,6." na "supas
(A.1) MHOXMUTLCA Ha 0,58.".
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1 0,3\,)4Lmax(0,01;m)_

0,225 L U,
fc} -[min[g;T\/U
x (1,25100'%)

2) Modification to 2.1

Paragraph (2)P, NOTE, replace "the Limit States
will be checked in a country" with "the Limit States
to be checked in a country”.

3) Modification to 4.4.2
Paragraph (1)P, replace "of a braced frame, etc.)

and by pmax and pmin" with "of a braced frame,
etc.) and by pmax @nd pmin'-

4) Modification to 4.6

Paragraph (1)P, Table 4.3, 3rd row ("Type of
element or mechanism (e/m)/Ductile”), column
("Nonlinear Model/Capacity”"), replace "In terms of
strength. Use mean values of properties divided
by CF and by partial factor " with " In terms of de-
formation. Use mean values of properties divided
by CF.".

5) Modifications to A.3.2.2
Paragraph (1), replace:

) ;cw) -(1,25100'%) (A1)

(A1)"

Paragraph (1), 2nd paragraph before paragraph
(2), replace "expression (A.1) is divided by 1,6."
with "expression (A.1) is multiplied by 0,58.".



FyHkm (2), 3amiHumu:

f
. 1703 0.35 (q.psx.vw)
"GN =0yum -0, 2_1_.0,0145.(0125‘/).[%} £0.2 [E\LJ 25 fe |

Yei

max(0,01;m)
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Paragraph (2), replace:

c X

h

« (1,275100'%) : (A.3)"

Ha.

with:

f
oo 703 10,35 [u.psx.wv]
"eg'm=eum-ey=~L.0,0145-(0,25V)-{W-f0} -fco’z-(min(Q;%;iU 25 o ) x

Y el

max(0,01;w)

y (1,275100‘%) , (A3)"

TMyHkm (3), 3aminumu "(A.1) i (A.3) MHOXaTbCH
Ha 0,825" Ha "(A.1) i (A.3) minsiTbca Ha 1.2".

MyHkm (5), 3aminumu "noMHOXeHuun Ha 0,575,
noku" Ha "nomHoxennm Ha 0,8, noku".

Iynkm (5), 3aminumu "nomHoxeHun Ha 0,375
(3 UMMM YMHHUKAMW, 30KpEeMa@ YMHHUK 3MEH-
weHHs 0,825 3 (3) pospaxyHKy Ans Hegoniky" Ha
"nomHoxeHuM Ha 0,75 (3 UMK YMHHUKaMK, 30-
KpemMa YMHHMK 3meHweHHa 1,2 3 (3) po3paxyHKy
ans Hegoniky".

lyHkm (5), 3asepwanbHuUli 0808XIOHUL CRALCOK,
2-i1 8xi0, 3aminumu "BionosiaHo 3 (1), NOMHOXEHUM
Ha 0,0025- (180 +min(50,15/dy ))-(1-lo/Lv)
noku" Ha "3 BignosigHicTio 3 (1) i (3) NoMHOXEHO
0,019-(10+min(40,ly/d ) ) noku”.

TMyHkm (5), 3aeepuansHUl 0808XIOHUL Criucok, 2-U
6xid, nzamiHumu "BiANOBIAHO 3 (2) NOMHOXEHUM
Ha 0,0035-(60+min(50,lg/dp ))-(1-lo/Lv )"
Ha "3 signoBigHicTIo 3 (2) i (3) NOMHOXeHO
0,019-min(40, lo/dpL )".

6) 3mina po A.3.2.4

TyHkm (2), pigHsHHA (10a), 3amiHUMUu

"ey=¢y.l‘_w+oyoo135x
: dy -f,
x(1+1,5.ij+ﬂ_’._b__y_"
LV d-d 6\/&'
Ha
" Ly +ay -z
0y =, ——— Y= 40,0014 x

N e dw o f
x[1+1,5-~h—)+ by e "

Vv d-d’ 6\/5

Paragraph (3), replace "(A.1) and (A.3) are multi-
plied by 0,825" with "(A.1) and (A.3) are divided by
1.2".

Paragraph (5), replace "multiplied by 0,575, while
the" with "multiplied by 0,8, while the".
Paragraph (5), replace "multiplied by 0,375 (with
these factors including the reduction factor 0,825
of (3) accounting for the lack” with "multiplied by
0,75 (with these factors including the reduction
factor 1,2 of (3) accounting for the lack".

Paragraph (5), final two-entry list, 2" entry,
replace "accordance with (1) multiplied by
0,0025-(180 +min(50,lo/db|_)).(1—IO/LV),
while the" with "accordance with (1) and (3) multi-
plied by0,019- (10 +min( 40,1y /dy ) ), while the".
Paragraph (5), final two-entry list, 2 entry,
replace "accordance with (2) multiplied by
0,0035- (60 +min(50,1y/d )) (1-Ip/Ly )" with
"accordance with (2) and (3) multiplied by
0,019-min(40,lo/dbL)".

6) Modifications to A.3.2.4

Paragraph (2), Equation (A, 10a), replace

" Ly +oy -z
ey:¢y.4’_3v +0,00135x
oy dyof

x(1+1,5~—h—J+ by _ Ty
Ly ) d-d' 6,f;

with

" L +ao -Z

By =¢, - ———Y=40,0014 x

’ : dw -f
X[1+1,5.LL]+ &y duty,

v) d-d’ 6\/{_
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MyHKkm (2), pieHaHHA (A.11a), 3amiHumu

"9y=¢y.£\_/i(f_\/£+o,oogx
11350 ) Gy ol
o 6.7
Ha
"6, =¢y.£¥i’f¥l+o’oo13x'
Sy dbL -,

dde\/*

MyHKkm (2), pigHsiHHS (A.10b), 3amiHumu
LV +oy-Z

"0, =y - +0,0013x
h dp-fy
«[141,5- 140,134, -0 Y
{ ’-v] YR
Ha
"ey:¢y.l:,,\!j_a\_/_;z.+oyoo14x

o fy,
141,5. o
[ v] 2 8-Jf.

MyHkm (2), pisHsaHAA (A. 11b), 3amiHumu

" Ly +ay -z
0y =¢y Y= +0,002x

h dyp -1y
x|1-1,125-" 140,13 ¢, - ——L "
[ ij N
Ha

: dy -F,

"0, =y EV TV T 0001349, - 0L Yr

8-Jf

MyHkm (2), nid pieHsiHHamM (A.11b), nepwa niHis
8U3HAYEHHS 3amiHumu "oy -Z" Ha
"o V-2

MyHxkm (2), nid pieHaHHsam (A.11b), susHadeHHs
ay 2", nepwa iHiA M1i08U3HAYeHHSA
3amiHumu "o " Ha "o -V

"a V .le,

"a V ll1

MyHkm (2), nid pieHsiHHAM (A.11b), 8u3Ha4yeHHs "
ay -Z", 0OCMaHHA MiHia nidgusHadeHHs "oy =1,
3amiHumu

"(akwo My < Ly -V c)oy =0"

Ha

"(Akwo )M, <Ly ‘VRe)o-V=0".

7) 3mina no A.4.2.2

MyHkm (2), eudanumu:
"HAkio Mae po3mipu, Wwob 3'egHarth XakeT i3 cTa-
pvuM GeToHOM BKMYalTb OrpybneHHs iHTep-

tenicy:".
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Paragraph (2), Equation (A.11a), replace
" Ly +ay -2
0y =y Y% 10,002x

. d.-f
[1 1,35. u] f’y'. by
LV d-d 6\/?;

Ly +ay-z

with

"0y =dy-
ey dpfy,
d d’ Gf

Paragraph (2), Equation (A.10b), replace

+0,0013 x

"ey:¢y.L_V_JZ9V_'Z+0,0013X
h dp -1,
x[1+1,5- — |+0,13 - ¢, - —="
[ Lv] A
with
"0, =y VIV Z 6 0014
dy -f,
x(1+1,5-i] by bL 7Y
Ly 8-Jf;
Paragraph (2), Equation (A. 11b), replace
"0, =gy DV TEVZ L0 002
dy, -,
x[1—1,125-ij+0,13~¢y-—-——b Y
Ly s
with
" Lv+OL\/Z dbLf"
0, =, Y "*VZ 0001340, -
Y y Y 8_\/@

Paragraph (2), under Equation (A.11b), first line
of the definition of "o\, - 2", replace "o -z" with
"o -V-2Z"

Paragraph (2), under Equation (A.11b}, definition
of "o\ -Z", first line of the sub-definition of "o \",
replace "o " with"o - V",

Paragraph (2), under Equation (A.11b), definition
of "oy -Z", last line of the sub-definition of
"ay =1" replace

"(l.e. ifMy <Ly -Vgrc)ay =0),"

with

"ile.if )My, <Ly -Vrc)a-V =
7) Modifications to A.4.2.2
Paragraph (2), delete:

"If measures to connect the jacket to the old con-
crete include roughening of the interface:".

0,".



lTyHkm (2), sudanumu:

"[0ns BCix TUNIB 3axogie, Wob 3'egHaTH KOXYX i3
ctapum 6eToHOM, abo SAKWO XOQHWX crielianb-
HUX 3axopniB He nependayeHo:

0y =1,2-08,"
8) 3miHa go A.4.3.2

TMyHkm (2), pieHHsHHS (A.21), 3amMiHumu
"V, =0,5- -f

s Y cosa

Ha

" 2tjb K n
Vi=0,5-h- s -fyj.d - (cotO +cot B)-sinp ™.

MyHkm (2), nicns pigHaHHA (A.21), 3pa3y nid mum,
"ne:", do0amu HacmynHul psadok: "h — rmMnbuHa
nepeTunHy".

MNapaepagh (2), nicna pieHaHHA (A.21), eu3Ha-
yeHHs "b", sudanime ocmanHe criogo "i".

lMyukm (2), nicns pigHAHHS (A.21), 8U3HAYEHHS
"s", gudanumu ocmaHHe cioeo "i".

lMyHkm (2), nicna BupieHiosarHsa (A.21), minbku
nio susHa4eHHAM "s", doGamu HacmynHi psoKu.
" 0 — KYT Haxuny nignopu,

B — KyT MiX BiCCIO CTaneeBux pemeHiB i BiCCIO
enemeHTa (B = 90° y pasi 6e3nepepBHux ctane-
BWUX NIacTuH), i".

9) 3miHa no A.4.4.3

llynkm  (4), n3aminumu "3akpyrneHa, wob
nossonuTtn obropTaHHa" Ha "3akpyrneHa pagiy-
com R, wo6 noseonutu 06ropTaHHs”.

lynkm (4), 3amiHumu "3 kg =2-R /D i f1=2"
Ha"3skg =2-R/Dify=2"

10) 3mina no A.4.4.4

Mynkm (3), Ha exioHomy nucmi b), 3amiHumu
"MNO TinbkW, 3 o qf =4/Nior | Pt fre, Moy FK
Bu3HadaeTeca B A.4.4.3(6) ana MMN®." xa "MN®
TiNbKK, 3 o qf = (4/Nr) | pr, Fre O Mgy, FK
Bu3HauaeTuCs B A.4.4.3(6) ana MNN®.".

11) 3minva go B.5.1

llyHkm (1), 3amiHumu "NOBUHEH pO3BMBATH
LiNKoM X NNacTu4Hi MOMeHTU" Ha "NOBUHEH PO3-
BUBATU iX MOBHI NNaCTUYHI MOMEHTN".

OCTY-H B EN 1998-3:2012

Paragraph (2), delete:

"For all other types of measures to connect the
jacket to the old concrete, or if no special mea-
sures are taken:

By =1,2.0,"
8) Modifications to A.4.3.2

Paragraph (2), Equation (A.21), replace
"V;=0,5- -1,

s A cosa

with
. 2:t;-b o
Vi =O,5‘h-48—-fyj,d -(cot6 +cotp)-sinp "

Paragraph (2), after Equation (A.21), immediately
under "where:", add the following line: "h is the
depth of the cross-section,”.

Paragraph (2), after Equation (A.21), definition of
"b", delete the last word "and".
Paragraph (2), after Equation (A.21), definition of
"s", delete the last word "and".

Paragraph (2), after Equation (A.21), just under
the definition of "s", add the following lines:

" 8 is the strut inclination angle,

B is the angle between the axis of the steel straps
and the axis of the member (f = 90°, in case of
continuous steel plates), and".

9) Modifications to A.4.4.3

Paragraph (4), replace "rounded to allow wrap-
ping" with "rounded to a radius R to allow wrap-
ping”.

Paragraph (4), replace "with k¢ =2-R./D and
f1=2"with "withkg =2-R/Dand f; =2",

10) Modification to A.4.4.4

Paragraph (3), list entry b), replace "FRP alone,
With o 45 = 4/nyt and py, fr e, Ny, as defined in
A.4.4.3(6) for the FRP." with "FRP alone, with
15 =a(4/ni)and ps, fr e, o, Ny, @s defined in
A.4.4.3(B) for the FRP.".

11) Modification to B.5.1

Paragraph (1), replace "should develop full their
plastic moments" with "should develop their full
plastic moments".
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12) 3mina go B.5.3.4

Myxkm (3), nionyskm II., Pucyrok B.1, 3amiHumu
Ha HacmynHid:

12) Modifications to B.5.3.4

Paragraph (3), subparagraph Il., Figure B.1, re-
place the figure with the following one:

Tyvkm (3), nidnyrkm VII., 3amiHumu "rnnbuHa
po3pi3y ¢ i noBTopHI Kpoku (1V) (VI). G AOBXUHK
Mae 6yTn" Ha "g rnubura po3piay i NOBTOPHI KPOKU
(IV) (V). DoxuHa b mae 6yTn".

13) 3mina go B.5.4.2

Mynkm (3), 3amiHumu

"Aa fyg +Ac Fog +As fsq) NP DL LS " Ha
"(Ag fyg +Ap fog +As -fsq) (AMB.

EN 1998-1:2004, 7.6.4(2)) npn DL LS".

14) 3mina go B.6.2.3.1
Mynkm (5), niényHkm V1., pisHaHns (B.34), 3ami-

Humu.
fowd 22Ty [ L-dg
B~ dy \L-d.-2:b

()

Ha

"dc : twc :

"dc ) twc '

fud Zzb'fyb.(
B dy L

()

L-de ),
~de.-2b
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Paragraph (3), subparagraph VII., replace
"cut-depth ¢ and repeat steps (IV) to (Vi). The
length g should be" with "cut-depth g and repeat
steps (IV) to (VI). The length b should be".

13) Modification to B.5.4.2

Paragraph (3), replace

"(Ag fyg + A -foq +As Fsg) at the DL LS”

with

"Aa fyg +Ac fog +As fsg)

(see EN 1998-1:2004, 7.6.4(2)) at the DL LS".
14) Modifications to B.6.2.3.1

Paragraph (5), subparagraph VI., Equation

(B.34), replace:
fow,d >Zzb‘fyb_ L-de ),
L-d.-2b

"dC .tWC .

J6  dy
. ﬁ—db)"
H
with
f Zy -, -
"d(;'twc'yw,dzZ b yb_[ L dc }x
V3 dy L-d.-2-b
y H-dy),
H



IMyHkm (5), nidnyHkm VI., nid pigHsHHam (B.34),
3amiHumu:

"d, — rmnburHa pebpa konoHu"

Ha:

"d\yc — TMbuHa pebpa KonoHu".

15) 3mina no C.4.2.1

MNynkm (3), 3amiHumu "HeapmoBaHa CTiHa
KNaaku, Konv KOHTPOoneTbes" Ha "HeapMoBaHO
CTIHOK KNafkun, KOHTPONbOBAHOIO ...".

lMyHkm (3), ocmarHil psdok, 3amiHumu "BiANO-
BiAHWIA PiBEHb 3HAHHSA),  — CTiHA" Ha "BiANOBIOHWA
piBEeHb 3HaHHA m), t — cTiHa"

ACTY-H B EN 1998-3:2012

Paragraph (5), subparagraph VI., under Equation
(B.34), replace:

"d, is the depth of the column web,"

with:

"dyc is the depth of the column web,".

15) Modifications to C.4.2.1

Paragraph (3), replace "unreinforced masonry
wall as controlled by" with "unreinforced masonry
wall controlled by”.

Paragraph (3), last line, replace "the appropriate
knowledge level), tis the wall" with "the appropri-
ate knowledge level m), tis the wall”
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