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HAIIIOHAJBHUM BCTYII

Lleii cranpapt € Totoxxuui nepekiaan EN 1998-3:2005 Eurocode 8: "Desing of structures
for earthquake resistance - Part 3: Assessment and retrofitting of buildings™ (€spoxoz 8. "TIpoe-
KTYBaHHSI CEMCMOCTIMKMX KOHCTpyKIii. YactuHa 3. Ouinka cTaHy Ta BiiHOBIEHHS OyniBens')
pa3oMm i3 TexHiuHO0 monpaskoro 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" migrorosneno Texuiunum komitetom CEN/TC 250
"Structural Eurocodes" (€Bpokoan KOHCTPYKIIiii), cekperapiatoM sikoro kepye BSI (bpurancs-
KU IHCTUTYT CTaHAAPTIB).

J1o HaIIOHATLHOTO CTAHJAPTY JOJTYYE€HO aHTJIOMOBHUM TEKCT.

Ha Tteputopii VYkpaiHum sK HallOHAIBHUA CTaHJApT Jil€ JiBa KOJIOHKA TEKCTY
JCTY-H b EN 1998-3:201X "€Bpokox 8. [IpoekTyBaHHS CEHCMOCTIHKUX KOHCTPYKIiii. YacTu-
Ha 3. Ouinka crany Ta BimHOBieHHs OyxmiBens" (EN 1998-3:2005, IDT), BukiageHa ykpaiHCh-

KO MOBORO.

Bimmosigao mo JIBH A.1.1-1-2009 meii craHgapT BiTHOCHTBCS 10 KOMIUIEKCY HOPMATHB-

HUX JJOKYMEHTIB y rany3i OyaiBauntsa B.2.6 "KoHcTpykiii OyauHKIB 1 ciopyd'.
CrangapT MICTUTh BUMOTH, 5Kl BIIMOBIAIOTh YUHHOMY 3aKOHOJABCTBY YKpaiHHU.

Texniunuii KoMiTeT, BiAmoBimampHuit 3a e crangapt TK 304 "3axuct OyaiBens 1 cro-
pyn-.

Jlo bOro CTaHAApPTy BHECEHO TaKi pelaKIliiftH1 3MiHU:

- croBa "Mei eBpOTeUChKUI CTaHAapT" 3aMiHEHO Ha "Iei cTanmapT";

- CTpYKTYpH1 eneMeHTH craHmapTy: "OOkmamuuky", "IlepemmoBy", "HarioHanpHuit
Beryn", "3mict" Ta "bibmiorpadiuni naHi" - opopMIIeHO 3riAHO 3 BAMOTaMH HAIllOHAJIBHOI CTaH-

naptu3aiii Ykpainu;
- Kpanky 3aMiHeHO Ha KOMY SIK BKa31BHUK JIECATKOBUX 3HAKIB.

[lepenik HanionanbHux ctanaaptiB Ykpainu (ACTYVY), inentnunux MC, nocunanus Ha sKi
e B EN 1998-3:2005 pazom i3 texniunoro nomnpaBkoro EN 1998-3:2005/AC:2010, naBeneHo B
nonatky HA.

Komii MibKHapoAHIX CTaHIApTIB, HENPUHHATUX SK HAI[IOHAIBbHI CTaHJIAPTH, HA K1 € TTOCH-

nanHs B EN 1998-3:2005, moxxna otpumatil B ['o10BHOMY (hoHII HOpMaTUBHUX TOKyMeHTiB JII1
«YxpH/IHILI».

Texniyna mompaBka EN 1998-3:2005/AC:2010m0 EN 1998-3:2005 naBenena B KiHIT
JCTVY-H b EN 1998-3:201X micns Jonatky HA.



np ACTY-H b EN 1998-3:201X

3MICT

Beryn

OcHoBu nporpamu €BpOKOaY

Crartyc i cdepa 3acTocyBaHHsS €BPOKOIIB

Harmionaneni CtanaapTy, 1Mo BOpoOBa-
KYIOTb CBPOKOIU

3B's130K MK €BpPOKOIaMU 1 TapMOHI30Ba-
HuUMH TexHivHUMEU ymoBamu (EN-u i ETA-
1) a7 BUpoOiB

JonatkoBa iHpopmaIlis, 0 BITHOCUTHCS
1o EN 1998-3

Hamionansauii nogatox 1o EN 1998-4

1 3araibHi BIIOMOCTI

1.1  Cdepa 3acTocyBaHHs

1.2  HopmaTHBHI OCHIaHHS

1.2.1 TlocunaHHs Ha 3araJibHi CTaHAAPTH

1.3  JomymeHHs

14 Po3mexyBaHHS MDK TIPUHITATIAMH 1
MIPaBUJIAMH 3aCTOCYBAHHS

1.5  TepMinu 1 BU3HaUCHHS

1.6 CumBomnm

1.6.1 3aranpHi BigzoMoOCTI

16.2 CuMBOIH, SIKI BAKOPUCTOBYIOTHCS
B 10J1aTKy A

163 CuMBOH, SIKI BAKOPUCTOBYIOTHCS
B 10/aTKy B

1.7 Omnnanie CI

5 Exkcruryararntiiini BUMOTH 1 KpuTepii

BIJIOBIAHOCTI

2.1  OcHOBHI BUMOTH

2.2 Kpurepii BinmoBimHOCTI

2.2.1 3aranpHi BIIOMOCTI

299 ['pannuHwMii cTaH OIM3BKUH 10

" pyunyBanuas (NC)

I'pannuHmMii CTaH MPU BaroMux IoIII-

2.2.3
komkeHHsX (SD)
["panrunmii cTaH Mpyu 0OMEKEHUX

2.2.4
nommkomkerHsx (DL)

3 [Hdopmarist 1151 KOHCTPYKTUBHOT

OI[IHKH

3.1  3aranbHa iHpOpMAIIiA 1 iICTOPISA

3.2 HeoOximni BXigH1 gaHi

3.3  PiBHi iHpOpMaTUBHOCTI

331 angaquHﬂ piBHIB iH(OpMaTHB-
HOCTI

3.3.2 KL1: O6mexena iHHOpMaTUBHICT

3.3.3 KL2: 3Buuaiina inpopMaTUBHICTh

Ctp.
VII

VIII

IX

X

Xl

Xl
X1

[EEN

W WWWwWw W WWwWwN k-

13

13

14

14

14
15

15

18
18

CONTENTS

Foreword

Background of the Eurocode pro-
gramme

Status and field of application of Eu-
rocodes

National Standards implementing Eu-
rocodes

Links between Eurocodes and har-
monised technical specifications
(ENs and ETAS) for products
Additional information specific to
EN 1998-3

National annex for EN 1998-2
1 General
1.1  Scope
1.2 Normative references
1.2.1 General reference standards
1.3 Assumptions
Distinction between principles
14 S
and application rules
1.5  Definitions
1.6 Symbol
1.6.1 General
1.6.2 Symbols used in Annex A
1.6.3 Symbols used in Annex B
1.7  S.I. Units
5 Performance requirements and
compliance criteria
2.1  Fundamental requirements
2.2  Compliance criteria
2.2.1 General
999 Limit State of Near Collapse
" (NC)
993 Limit State of Significant
"~ Damage (SD)
994 Limit State of Damage Limi-
=" tation (DL)
3 Information for structural as-
sessment
31 General information and his-
' tory
3.2  Required imput date
3.3  Knowledge levels
331 Definition of knowledge
levels
3.3.2 KL1: Limited knowledge
3.3.3 KL2: Normal knowledge

Page
VII

VIII

IX

Xl

Xl
X1

[

W WWwWw W WWwWwN -

13

13

14

14

14
15

15

18
18



3.34
3.4

34.1
3.4.2
3.4.3

3.4.4
3.5

4.1
4.2

4.3
4.4
44.1

442
443

444
4.4.5

4.4.6

447
44.8

44.9
4.4.10
4.5

451
45.2

453

4.6

5.1
5.11

KL3: IToBHa iHpOpPMATUBHICTD
InenTudikanis piBas iHGopmaTus-
HOCTI

I'eomerpis

Jerami

Marepianu

BusnayeHHs piBHIB OTJIsI1y 1 BU-
poOyBaHb

KoedimienT noBip4oi BiporimHicTi
Ominka crany

3araipHi BiZIOMOCTI

Ceiicmiuna 1ist 1 KOMOiHaIis ceiic-
MIYHUX HaBAaHTAXXEHb
CTpyKTypHE MOJICITIOBAHHS
Meroau po3paxyHKy

3arajibHi B1IOMOCTI

Po3paxyHOK Ha ropu30HTaJIbHE
HaBaHTAXCHHS

Po3paxyHok 6araromMomaabsHOTO
CHEKTPY peakiii

Heniniiiauii craTuuHmii po3paxy-
HOK

Heniniitauii po3paxyHoK 3 BUKO-
PUCTaHHSM 3aIHCiB KOJMBaHb B
qaci

[Tigxix 3 BUKOpUCTAHHIM KoeiIi-

€HTY
KoMmOigaris ckiiagoBux cerfcMiy-

HoT mil

JlomaTkoBi 3aX0au IJISI KOH-
CTPYKIIiH 13 3alIOBHEHHSM LIETJIs-
HOIO KJIQJKOIO

KoedirienTn xoMOiHaIIH 115
3MIHHUX BIUTMBIB

Kitacu 1 koedirieHTH BiamoBiaib-
HOCTI

[TepeBipka HamiHHOCTI

JIiHiitHi MeToIU po3paxyHKy (Ha
TOPU30HTAJIbHE HAaBaHTAXKEHHA a00
PO3paxyHOK MOJATBLHOTO CIIEKTPY
peaxirii)

Hemniniitai MeToau po3paxyHKy
(cTaTH4HI YU AUHAMIYHI)

[Tixxix 3 BUKOpUCTAHHIM Koe(ili-
€HTY (

306ip KpUTEPiiB U1 PO3PAXYHKY 1
NepeBIpKH HAIMHOCT1

PimeHHs Ho KOHCTPYKIIHOMY
BTPYYaHHIO

Kpurepii 11 yXBaneHHs pillleHHs
M0 KOHCTPYKIIHHOMY BTPY4YaHHIO
BBenenns

19
20

20
20
21

22

23
23
23

24

25
25
25

26

27

28

29

29

30

30

30
30
30

30

31

32

32

34

34
34

3.34
3.4

34.1
3.4.2
3.4.3

3.4.4
3.5

4.1
4.2

4.3
4.4
441

442
443

444
4.4.5

4.4.6

447
44.8

44.9
4.4.10
4.5

45.1
45.2

453

4.6

5.1
5.11

np ACTY-H B EN 1998-3:201X

KL3: Full knowledge
Indefication of the knowledge
levels

Geometry

Details

Materials

Definition of the levels of in-
spection and testing
Confidence factors
Assessment

General

Seismic action and seismic
load combination

Structural modelling
Methods of analysis

General

Lateral force analysis

Multi-modal response spec-
trum analysis

Nonlinear static analysis

Non-linear time-history analy-
sis

g-factor approach

Combination of the compo-
nents of the seismic action

Additional measures for ma-
sonry infilled structures

Combination coefficients for
variable actions

Importance classes and im-
portance factors

Safety verifications

Linear methods of analysis
(lateral force or modal re-
sponse spectrum analysis)

Nonlinear methods of analysis
(static or dynamic)

g-factor approach

Summery of criteria for analy-
sis and safety verifications
Decisions for structural inter-
vention

Criteria for a structural inter-
vention

Introduction

19
20

20
20
21

22

23
23
23

24

25
25
25

26

27

28

29

29

30

30

30
30
30

30

31

32

32

34

34

34
\%



np ACTY-H b EN 1998-3:201X

5.1.2 Texuiuni kpurepii

5.1.3 Twun BTpy4anHus

5.1.4 He KOHCTPYKTHBHI €JI€MEHTH

515 OOrpyHTYBaHHSI BUOPAHOTO THITY
BTpY4aHHS

6 Pexoncrpyxitis

[Mpoueaypa po3poOKH MPOCSKTY pe-

6.1
KOHCTPYKII]

Honarok A 3anizo0eToOHHI KOHCTPYKITii
Jlonarok B CraiibHi i cTaie0eTOHHI KOHC-
TPYKIIi

Honarokx C Kam’siHi OyniBii

HNonarox HA Tlepenik HamioHaJIbHUX CTaH-
naptiB Ykpainu (JICTYVY), inentnunux MC,
nocwiands Ha siki € B EN 1998-3:2005 pa-
30M 13 TEXHIYHOIO MOMPaBKOIO

EN 1998-3:2005/AC:2010

VI

34
35
36

36

37

39

69

105

117

5.1.2 Technical criteria
5.1.3 Type of intervention
5.1.4 Non-structural elements
Justification of the selected
515 . )
intervention type
Design of structural interven-

tion
6.1  Retrofit design procedure

Annex A (informative) reinforced
concrete structures

Annex B (informative) steel and com-
posite structures

Annex C (informative) masonry build-
ings

Annex NA List of National Standards
of Ukraine (SSU), identical MS, which
are referenced in EN 1998-2:2005,
together with technical amendment
EN 1998-2:2005 / AC: 2010

34
35
36

36

37

37

39

69

105

117



Beryn

Leit €spomneiicbkuit Cranmapt EN 1998-3,
€Bpokoa 8: IlpoekryBaHHS CEHCMOCTIHKHX
KOHCTpyKIii: OIiHKa CTaHy Ta BiTHOBJICHHS
OyxiBenb, OyB MIATOTOBICHWNA TeXHIYHUM
Kowmirerom CEN/TC 250 "€Bpokou B ramysi
OymiBHUIITBA", CEKpeTapiaT $KOTO IIPOBO-
mutbess BSI CEN/TC 250 Bimnosizmae 3a Bci
€BpOKON KOHCTPYKIIIH.

et Epomneiicbkuit  CraHgapT NOBUHEH
OTPUMATH CTaTyC HAI[IOHAJBHOTO CTaHAApTY,
abo muIIXoM OmnyONIKyBaHHS 1JEHTHYHOTO
TEKCTy, a00 CXBaJ€HHs, HE MI3HIIIE TpPaBHA
2006 poky, 1 HalllOHaJIbHI CTAaHAAPTH, IO CY-
nepeyaTh JAHOMY, MOBHHHI OyTH BIIKJIMKaH1
He mizHime oepe3ns 2010 poky.

Ie#t moxymeHT 3aminioe coboro ENV 1998-1-
4:1996.

3rigHo  Buytpimnix Pernamentis  CEN-
CENELEC, Opranizanii HamionansHux cra-
HIAPTIB HACTYMHUX KpaiH 3000B'sA3aHI 3aCTO-
coByBatH 1ei €Bponelicbkuii CTanmapt: AB-
ctpist, bempris, Kinp, Yecpka Pecmy0Oiika,
Hanis, Ecronia, @mnsaaiss, Opannis, Hime-
yuynHa, [pemis, Yropmmua, Icnanmis, Ipman-
nist, Iramis, Jlateis, JlutBa, JlrokcemOypr,
Manwta, Hinepmanmu, Hopgeris, Ilonspiia,
[Topryramis, CnoBayunna, CinoBeHis, Icnanis,
[Beris, [Betinapis Ta Crionydene Koposis-
CTBO.

OcHoBu nporpamu €Bpoxoay

B 1975 pomui, komiciero €Bpomneiickkoro CrriB-
TOBapHCTBa OYJIO MPUNHATO PILICHHS PO
nporpaMy Aiii B o6sacti OyiBHUITBA, HA IiJI-
ctaBi ctarti 95 JloroBopy. Metoro mporpamu
OyJI0 YCYHEHHSI TEXHIUHUX MEPeIKo Ui TO-
priBii Ta rapMoHi3auii TeXHIYHUX crenudika-
M.

VY pamkax wiei nporpamu aiif, Kowmicist yxsa-
JUIIa IHIIaTUBY IIOJ0 CTBOPEHHS Habopy ra-
PMOHI30BaHUX TEXHIYHUX MPaBUII JUIS TPOEK-
TyBaHHS OyAIBeNbHUX POOIT, AKi, HAa MepuIo-
My eTami OyAyTh CIY)KUTH B SKOCTI ajJbTep-

np ACTY-H B EN 1998-3:201X

Foreword

This European Standard EN 1998-3, Euro-
code 8: Design of structures for earthquake
resistance: Assessment and Retrofitting of
buildings, has been prepared by Technical
Committee CEN/TC250 "Structural Euro-
codes”, the Secretariat of which is held by
BSI. CEN/TC250 is responsible for all Struc-
tural Eurocodes.

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

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

According to the CEN-CENELEC Internal
Regulations, the National Standard Organisa-
tions 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, Italy, Latvia, Lith-
uania, Luxembourg, Malta, Netherlands,
Norway, Poland, Portugal, Slovakia, Slove-
nia, Spain, Sweden, Switzerland and United
Kingdom.

Background of the Eurocode programme

In 1975, the Commission of the European
Community decided on an action programme
in the field of construction, based on article
95 of the Treaty. The objective of the pro-
gramme was the elimination of technical ob-
stacles to trade and the harmonisation of
technical specifications.

Within this action programme, the Commis-
sion 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 alternative to the national

VII



np ACTY-H b EN 1998-3:201X

HATHBH JUIS HAaLllOHAJIBHUX HOPM, YMHHUX B
nepkaBax - UieHax i, B KIHIIEBOMY paxyHKY,
3aMIHUTH iX.

[IpoTsrom n'ATHaAUATH POKIB, KOMicCis, 3a
nonomoroto KepiBaoro xkomirety 3 IIpencra-
BHHKaMHU JiepkaB - UieHiB, poBesa po3poo-
Ky mporpamu €BpPOKOJIIB , sIKa NpHBENa O
MEPUIOTO TOKOJIIHHS €BPONEHCHKUX KOMIIB Y
1980-x pokax.

B 1989 poi, komicis i gepkasu - wienn €C i
€Bporeiicbka acorianis BUTbHOI TOpPTiBIIi
(€EABT) BupimumM, Ha MiACTaBi yrogu® Mik
koMiciero 1 CEN, nepenatu miarotoBky 1 my-
omikarito €BpokoaiB 10 CEN uepe3 psg Ma-
HJATIB, 3 TUM 100 3a0e3neuntu iM (€BpOKO-
naM) MailoyTHii ctatyc €Bpornelicbkoro Cra-
uaapty (EN). Le 3B's13ye ghakmuuno €Bpoxo-
Y 3 TIOJIO’KEHHSIMU BCIX TUpeKkTuB Pamnu i/abo
pillIeHb KOMicii, MOB'A3aHUX 3 €BPOINEUCHKU-
MU CTaHJapTamu (Hanpukiao, nupexTuBa Pa-
i 89/106/EEC mpo OyaiBensHY MPOIYKIIIFO -
CPD - 1 mupexktmBu Pamm 93/37/EEC,
92/50/EEC 1 89/440/EEC mnpo rpomaachki
poboTH, mociyru 1 ekBiBaneHT CABT nupex-
TUBH IHIIIHOBAHO 3 IULIIO CTBOPEHHS BHYT-
PIITHBOTO PUHKY).

[Iporpama ByniBenpHUX €BpPOKOIIB BKIIOUYAE
B ceOe Taki CTaHAApTH, IO 3arajoM CKJajaa-
IOTBCS 3 JICKUTPKOX YaCTHH:

EN 1990 €Bpokxon. OcHOBH MpPOEKTYBaHHS
KOHCTPYKITIH

EN 1991 €Bpoxon 1. Jlii Ha KOHCTPYKIIiT

EN 1992 €poxoa 2. IlpoexTyBaHHS 3aii30-
OETOHHUX KOHCTPYKIIil

EN 1993 €pokon 3. IIpoekryBanHs crane-
BHUX KOHCTPYKIIii

EN 1994 €spokon 4. IIpoexTyBaHHs cTaie-
3aJ11300€TOHHUX KOHCTPYKIIii

! Vrona mix komiciero €pponeiicbkux CIiBTOBapHCTB
i €Bporeiicbkoro komitery 3 Cranmaprmsamii (CEN)
BimHOCHO pobotu 3 EBPOKOJJAMMU amst mpoekTyBaH-
Hs OyziBensb Ta OyniBensHUX poboT (BC/CEN/03/89).

VIl

rules in force in the Member States and, ulti-
mately, would replace them.

For fifteen years, the Commission, with the
help of a Steering Committee with Represent-
atives of Member States, conducted the de-
velopment of the Eurocodes programme,
which led to the first generation of European
codes in the 1980’s.

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 pub-
lication of the Eurocodes 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 dealing 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 com-
prises the following standards generally con-
sisting of a number of Parts:

EN 1990 Eurocode : Basis of Structural De-
sign

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel struc-
tures

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

! Agreement between the Commission of the European
Communities and the European Committee for Stand-
ardisation (CEN) concerning the work on
EUROCODES for the design of building and civil en-
gineering works (BC/CEN/03/89).



EN 1995 €Bpokon 5. [IpoexTyBaHHs epeB's-
HUX KOHCTPYKIIif

EN 1996 €spoxon 6. IlpoexTyBanHs Kam's-
HUX KOHCTPYKIIif

EN 1997 €Bpokox 7. ['eoTexHIdYHE TIPOCKTY-
BaHHS

EN 1998 €Bpokon 8. IIpoektyBaHHs ceiicmo-
CTIMKUX KOHCTPYKITIi

EN 1999 €poxon 9. [IpoektyBaHHs anoMmi-
HIEBUX KOHCTPYKLI1H

€BpOKOJIM BU3HAIOTH BIANOBINAIBHICTE PO3-
MOPSITYMX OPraHiB JAepKaB-4JeHIB BU3HAYATH
BEJIMYUHU, [0 CTOCYIOTHCSI PETYITIOBAHHS TH-
TaHb O€3MeKH Ha HaAIlIOHATHFHOMY PIBHI, SKIIIO
Il BEJIMYMHH BIAPI3HSIOTHCA IS BCIX Jep-
’KaB-4JIEHIB.

Craryc i cdepa 3acrocyBanist €BpokojiB

Hepxapu-Unenn €C 1 €ABT Busnamu, mo
€BpOKOJIM CIIy)KaTh B SIKOCTI JIOBIIKOBOTO
Marepiany Juisi TAKUX IIUTCH:

- SIK CIIOCIO JT0Ka3y BIAMOBIAHOCTI OymiBeNb 1
OyIiBeIbHUX POOIT OCHOBHMM BHUMOTAaM JIH-
pexktuBu Pamu 89/106/EEC, ocobGnmBo Baxk-
muBa Bumora N° 1 - MexaHiyHa CTIMKICTB 1
cTaOUIBHICTS - 1 BaxkinBa Bumora N° 2 - bes-
reKa y pasi moxexi;

- K OCHOBa /ISl BU3HAYEHHS KOHTPAKTIB Ha
OyziBenbHI poOOTH 1 CYyMDKHI 1HXKEHEpPHI IMo-
CITYTH;

- SIK OCHOBA JIJIsl PO3POOKH TapMOHI30BaHUX
TEXHIUHUX XapaKTePUCTHK OyaiBeNbHOI Mpo-
nykuii (EN-u 1 ETA-n).

EBpokonu, B Tiif Mipi, B sIKili BOHH CTOCYIOTb-
csi came OyZiBelbHUX poOIT, MaTUMYTh Hpsi-
Muii 3B'130k 3 [losicHioBanbHUMU J[OKyMEH-
Tamu’, nependauenumu B Crarti 12, CPD,
X04Ya BOHHM MAalOTh IHITY MPHUPOIY BiJ rapmo-
HI30BaHHUX TMPOIYKTIB CTaH,ZlapTI/BaLIﬁS. Ta-
KUM YMHOM, T€XHIYHI acTeKTH, 110 BUILIMBA-

np ACTY-H B EN 1998-3:201X

EN 1995 Eurocode 5: Design of timber struc-
tures

EN 1996 Eurocode 6: Design of masonry
structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures

Eurocode standards recognise the responsibil-
ity of regulatory authorities in each Member
State and have safeguarded their right to de-
termine values related to regulatory safety
matters at national level where these continue
to vary from State to State.

Status and field of application of Euro-
codes

The Member States of the EU and EFTA rec-
ognise that Eurocodes serve as reference doc-
uments 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 Require-
ment N°1 — Mechanical resistance and stabil-
ity — and Essential 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 prod-
ucts (ENs and ETAS).

The Eurocodes, as far as they concern the
construction works themselves, have a direct
relationship with the Interpretative Docu-
ments? 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

IX
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I0Th IIpH poOoTi 3 EBpokoamu, moBuHHI Oy-
TH HAJCKHUM YUHOM pPO3MIsAHYTI TexHiuHu-
mu Komireramu CEN i/a6o PoGounmu I'py-
namu EOTA, mo npaimooTs 3 CTaHAapTaMu
MIPOJIYKIIIT 3 METOIO TOCSITHEHHS TIOBHOT CyMi-
CHOCTI IUX TEXHIYHUX crienudikaiii 3 €Bpo-
KOJaMHU.

Hauionansni Cranpapru,
AKYIOTh €EBpoKoIH

10 BIpOBa-

HamionanbHi craHaapTd, mo BIPOBAIKYIOTh
€BpPOKOJIM, MICTATh OBHUN TEKCT €BPOKOIY
(BKJIFOUHO 3 yciMa J0JaTKamu), 10 BUIAHUHN
CEN, skuii MOKe JOIOBHIOBATH HalllOHAJIb-
HUW TUTYJIBHUN apKyll Ta HallOHAJIbHUN
BCTYIl Ha MOYaTKy, a TaKOX HalllOHAJIbHUN
JI0JIaTOK B KIHIII.

HamioHaneHMIT 101aTOK MOYKE MICTUTH TUIB-
KM 1H(pOpMaIlilo PO Ti HapaMeTpH, Kl 3aIH-
MIAIOTHCS BUIKPUTUMHU B €BPOKOIaX

2 3rigno cr. 3.3 CPD, ocnoeHum BuMoram (ER-am),
MOBUHHA OYyTH JlaHa KOHKpeTHa (hopMma B TIyMadeHHi
JOKYMEHTIB JUIsl CTBOPEHHS HEOOXITHHUX 3B'SI3KIB MiXK
OCHOBHHMM BHMOT'aM i MaHAaTaMH [UIsl FAPMOHI30BaHHX
EN-u i ETAG-w/ETA-n.

3 3rigno cr. 12 CPD noscHioBalbHi JOKyMEHTH II0-
BHMHHI:

a) JaTd KOHKpeTHY (OpMy HEOOXiJHUM BHMOTraM MO
rapMOHi3allii TepMIHOJIOTIT 1 TEeXHIYHIUM OCHOBaM 1 3a-
3HAYEHHSM KIIACiB 1 PIBHIB MO KOXKHi BMMO31 B pasi
moTpeowu;

b) Bkazartu criocobu 3B'sI3Ky IIUX KJIACIB 1 piBHIB BUMOT
3 TeXHIYHUMHU XapaKTePUCTHKAMH, HANPUKAAO0, METOIH
0o0YMCIIeHHS 1 JOKa3W, TEXHIUHI IpaBmiIa Iisl po3poOKu
MPOEKTY TOLIO;

C) CIY)KUTH KEPiBHHLTBOM I pO3POOKH TapMOHi30-
BAaHUX CTAHIAPTIB 1 KEePIBHUX NPUHLHUIIB IS €BPO-
NEeHChKUX TEXHIYHUX CXBaJICHb.

€Bpokonu, ¢gakmuuno, TPAIOTh AHAIOTIYHY pOIb Yy
ER 1, ta, vactkoBo, y ER 2.

€BpoKOIM HAMAIOTH 3arajbHI CTPYKTYpHI TNpaBWIIa
NPOSKTYBAHHS IS MTOBCSKISHHOTO BUKOPUCTAHHS TIPH
MPOCKTYBaHHI OYHiBeNb 1 OKPEeMHX KOHCTPYKIIH SIK
TPaAWIIHOTO TaK 1 IHHOBamiWHOTO Xapakrepy. Hes-
BHYaiHI (HOPMHU KOHCTYKIIiH ab0 MPOEKTYBaHHS YMOB,
SKI HE MiONagaloTh JO0 OJATKOBOTO EKCIIEPTHOTO
PpO3TIIMY, TOTPEOYIOTH OCOOTUBOTO MIAXOAY B TAKHX
BUITaIKaX.

X

work need to be adequately considered by
CEN Technical Committees and/or EOTA
Working Groups working on product stand-
ards with a view to achieving full compatibil-
ity of these technical specifications with the
Eurocodes.

National Standards implementing Euro-
codes

The National Standards implementing Euro-
codes will comprise the full text of the Euro-
code (including any annexes), as published by
CEN, which may be preceded by a National
title page and National foreword, and may be
followed by a National annex.

The National annex may only contain infor-
mation on those parameters which are left
open in the Eurocode

2 According to Art. 3.3 of the CPD, the essential re-
quirements (ERs) shall be given concrete form in inter-
pretative documents for the creation of the necessary
links between the essential requirements and the man-
dates for harmonised ENs and ETAGS/ETAS.

3 According to Art. 12 of the CPD the interpretative
documents 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.



JUIS HaIllOHAIBHOTO BUKOPUCTAHHS, BIOMHIA
SK HaI[lOHAJIbHO BCTAHOBJICHI MapaMeTpH, AKi
OyZyTb BUKOPUCTOBYBATHUCS IS TPOCKTY-
BaHHS Ta OyJIBHMIITBA y KOHKPETHIHN KpaiHi, a
came:

- 3HaYeHHs Ta/ab0 Kiacw, /¢ BapiaHTH HaBe-
neHi B €BpoKoi,

- 3HAYCHHA, SKI MOXHAa BHUKOPHUCTOBYBATH
Tam, Jie CHMBOJI IaHO TUTbKHA B €BPOKOI],

- KOHKpETHI JjaHl1 KpaiHu (reorpadiyHi, Kii-
MaTU4HI TOIO), HANPUKIAJ, KapTy CHDKHOIO
MIOKPOBY,

- IIpouenypa, sika IIOBHHHA BHUKOPHCTOBYBA-
THUCS SIK aJIbTEpPHATHBHA TPOLIEIYpl, HaBeJe-
HOT B €BPOKO/II.

BiH Takok MOXKe MICTUTH:

- pillIeHHs II0JI0 3aCTOCYBaHHS IHOpMaIlii-
HUX JIOTIOBHEHb,

- MOCWJIAaHHA Ha HECYNEpPEWIUBY [10JATKOBY
iH(popMaIrito, Mmoo JOMOMOTITH KOPUCTYBaueBi
3aCTOCOBYBAaTH €BPOKOJIL.

3B'A30k Misk €BpokogaMu i rapMoHizoBa-
HuMHU TexHiyHumu ymoBamu (EN-u i ETA-
H) IS BUPOOiB

IcHye HEOOX1AHICTh 3a0e3MeUYeHHs TOCIIiI0B-
HOCTI MDK TapMOHI3yBaHHSIM TEXHIYHUX CIIe-
midikariii Ha OyiBeIbHI BUPOOHU 1 TEXHIUYHH-
MU TpaBHIaMH ais pobotu?. Kpim Toro, Bes
iHpopMmanisi, sxka  cympoBomkye — CE-
MapKHPOBKY Ha OYHiBEIbHY MPOIYKIIIO, sSKa
BIIHOCUTBCS J10 €BPOKOIIB, MMOBUHHA YITKO
BKa3yBaTH, sIKi apaMeTpy, BU3HAUCHI HA Ha-
[IOHAJILHOMY piBHI, OyJI0 MPUAHATO IO yBa-
I'H.

JonarkoBa iHdopmanisi, 0 BiZHOCHUTHCHA
no EN 1998-3

He3Baxaroun Ha Te, 110 OLIIHKA Ta MOJIEpHi3a-
1ii ICHYIOUHX CIIOPY]L Al HECEHCMIUHUX A1l €

4 nus. po3n..3.3 i po3a. 12 3 CPD, a takox 4.2, 4.3.1,
432i521ID1.
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for national choice, known as Nationally De-
termined 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, climat-
ic, 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 ETAS)
for products

There is a need for consistency between the
harmonised technical specifications for con-
struction products and the technical rules for
works*. Furthermore, all the information ac-
companying the CE Marking of the construc-
tion products which refer to Eurocodes shall
clearly mention which Nationally Determined
Parameters have been taken into account.

Additional information specific to
EN 1998-3

Although assessment and retrofitting of exist-
ing structures for non-seismic actions is not yet

4 see Art.3.3 and Art.12 of the CPD, as well as 4.2,
43.1,4.3.2and 5.2 of ID 1.

Xl
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e HE OXOIUICHa BIAMOBIAHUMHU pO3JUIAMH
€BpOKO/IiB, BIAMOBITHO 10 MaTepiaiiB, 15 Yac-
tiHa €Bpokon 8 Oyna cremniaabHO po3podiie-
HHM, TOMY LIO:

- Jlna Garatbox cTapux CHopyn, CeHcMOCTiii-
KicTh He Oyyia po3risHyTa B XOJ1 Mepuovep-
rOBOTrO OYNIBHHIITBA, B TOW Yac SIK HECEWCMid-
Hi i Oynu BpaxoBaHi, MpUHAWMHI, 32 TOTIOMO-
TOI0 TPAJHUIIHHUX TpaBWI Oy [IBHUIITBA.

- Omigka celicMIYHOI HEOE3eKH BIAMOBIIHO
70 TENEepIIHbOTO PIBHS 3HAHb MOXKE BKa3yBa-
TH Ha HEOOXIICTh 3aXO0(IB MOJEPHI3aILii.

- TlomkomkeHHs, BUKIMKaHI 3eMJieTpycaMu
MO>K€ CTBOPUTH HEOOXIJHICTh B KalliTAJIbHOMY
PEMOHTI.

Kpim Toro, ockineku B ¢inocodii €EBpokroay 8
ceificMocTiiike NPOEKTYBaHHS HOBUX CIIOPY/
nependavae MeBHUNM NPUHHATHUI pIBEHb CTPY-
KTYPHHUX YIIKO/DKEHb y pa3i MPOEKTHOTO 3€M-
JeTpycy, KpUTepii s ceCMIYHUX OI[IHOK CTa-
Hy (Crmopya COpOeKTOBaHHMX BiAMOBITHO 10
€Bpokoy 8, a TOTIM MOMIKOHKEHUX), CTAHOB-
JISITh HEBIJI'€MHY YaCTUHY BCbOTO MPOLECY IS
CEHUCMIYHOT HAIMHOCT1 KOHCTPYKITIi.

[Ipu celicMigyHOT PEeKOHCTPYKIIii BaXKJIMBI SKiC-
Hi TIepeBIpKU I ineHTUdiKamii Ta yCyHEeHHS
BEJIMKUX KOHCTPYKTHUBHUX Ne(eKTiB, IIi mepe-
BIPKH HE MPHUITYCKAIOTh CKaCYBaHHS KUIbKICHO-
r0 aHAJITHYHOTO IMJIX0y 3T1IHO AaHOI YacTH-
Hu €Bpokon 8. IlinroToBka JOKYMEHTIB OLTBIII
SIKICHOTO XapakTepy MPOBAIUTHCA 3a IHIIiaTH-
Boro HarionanbHMX AMiHICTpaIlii.

HNanuii CTaHgapT po3riisiia€ TUIbKA KOHCTPYK-
THBHI aCMEKTH CEHCMIYHOI OIIHKH CTaHy 1 pe-
KOHCTPYKIIii, IKi MOXYTh YTBOPHUTH OJIHY 3 Ya-
CTUH OULTBIII IIMPOKOT CTpaTerii 3HUKEHHS CCMi-
cmiuHoro pusuky. Jlanuit Crangapt Oyzne 3a-
CTOCOBHUH, SIK TUTbKA CPOPMYIHOBAHA BUMOTA
OI[IHKM KOHKpPETHOro OYyIWHKY. YMOBH, IpHU
SKUX HeoOXiJHa ceificMiuHa OIliHKa CTaHy OK-
pemoi OyAiBii, MOXKIUBO Beldy4da IO PEKOHC-
TPYKIIii, He BXOUTh y cdepy aii nanoro CraH-
JapTy.

HarionanbHi mporpamMu 1o 3HIKEHHIO celcMi-

Xl

covered by the relevant material-dependent
Eurocodes, this Part of Eurocode 8 was specif-
ically developed because:

— For many older structures, seismic resistance
was not considered during the original con-
struction, 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 struc-
tures is based on a certain acceptable degree of
structural damage in the event of the design
earthquake, criteria for seismic assessment (of
structures designed in accordance with Euro-
code 8 and subsequently damaged) constitute
an integral part of the entire process for seis-
mic structural safety.

In seismic retrofitting situations, qualitative
verifications for the identification and elimina-
tion of major structural defects are very im-
portant and should not be discouraged by the
quantitative analytical approach proper to this
Part of Eurocode 8. Preparation of documents
of more qualitative nature is left to the initia-
tive of the National Authorities.

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 particular building has been estab-
lished. The conditions und r which seismic as-
sessment of individual buildings — possibly
leading to retrofitting — may be required are
beyond the scope of this Standard.

National programmes for seismic risk mitiga-



YHOT'O PHU3UKY, 110 BKIIOYAOTH CEHCMIYHI OIi-
HKHA CTaHy Ta PEKOHCTPYKLII0O MOXYTb OyTH
"aktuBHuMu" 10 "macuBHumu". "AxTuUBHI"
porpamMu MOKyTh IOTpeOyBaTH Bij BIACHUKIB
OyniBenb MEBHUX KAaTEropii yKiacTucs B KOH-
KpETHI TEPMIHH 3aBEPIICHHS CEHCMIYHOT OIiH-
KM CTaHy 1 B 3aJIC)KHOCTI BiJl Pe3yJIbTaTIB - 3a-
BepuIeHHs pekoHcTpykuii. Kareropii BuOpa-
HUX [OUTHOBUX OYIIBEIIb MOXKYTh 3QJIC)KATH BiJl
CEMCMIYHOCTI 1 TPYHTOBUX YMOB, KJIacy BiAIO-
BIJTAJIBHOCTI 1 3aCEJICHOCTI Ta BPA3JIMBOCTI Oy-
TiBJII (B 3aJICKHOCTI BiJI BUAY MaTepiany i KOH-
CTPYKI[IM, YHca TMOBEPXIB, TEPMIHY CIyKOu
Oy[iBJI1, 1aT BBEJICHHS KOJUIIHIX KOAIB 1 T.J1.).
"[lacuBH1" TporpaMu MOTOKYIOTh CEHCMIYHY
OI[IHKY CTaHy, MOXJIUBO TPHUBOJIUTH JI0 HEOO-
X1THOCT1 PEKOHCTPYKIIii, 3 IHITUMHU TOIISIMU 1
TISUTBHICTIO, TIOB'A3aHUMU 3 EKCIUTyaTaIli€lo
OyxiBii Ta ii IPOJOBXKEHHAM IpPH 3MiHI HOTO
BUKOPHUCTAHHS B 3B'SI3KY 31 30UIbLICHHSIM Ha-
CEJICHOCTI 1 TMIJIBUIIICHHIM KJIacy BIIMOBIIATb-
HOCTI, MepepoO1li MoHajJ MeBHUX MeX (Hampu-
KJIaJl, BIZICOTOK TUTONII OymiBii 1 MOBHA Bap-
TiCTh OyJiBII1), PEMOHT IONIKOJKEHb IICIIS
3emsieTpycy 1 T.4. Bubip I'pannunux CraHiB
JUTSI TIEPEBIPKU, a TaKOX TEPIod TOBTOPIOBA-
HOCTI CEWCMIYHOI Jii, TOB'I3aHi 3 PI3HUMHU
IPaHUYHOTO CTaHy, MOXYTb 3aliekaTH Bij
MPUAHATOT TPOTPAMU OIIIHKH CTaHY 1 PEKOHC-
TpyKiii. BigmoBigHi BHUMOTH MOXYTh OyTH
MEHII CYBOPMMH B "akTUBHUX'" Mporpamax,
HDK B "HacWMBHUX'", HANpHUKIaA, B IMaCHUBHUX
IporpaMax, ki BH3HAYalOThCS MEpepoOKoIo,
BIJITOB1/IHI BUMOTH MOXKYTh JIaBaTH T'PaJaIlito
BapTOCTI pOoOIT MO mepepooii.

VY pasi Husbkoi ceiicmiunocti (auB. EN1998-1,
3.2.1 (4)) manwmii CrangapT MOYKHA aJanTyBaTH
JI0 MICIIEBUX YMOB 3a JIOTIOMOTO0 BiMOBITHUX
Hamionansuux J{onaTkis.

Hanionaasuuii nogarox 1o EN 1998-4

Jlauuii craHmapT a€ anbTEpHATHUBHI MpoIlle-
IypH, BETUYUHU 1 pEKOMEH ALl s KJIaciB 3
IPUMITKAaMH TpO Te, A€ NOTPiOHO 3poOUTH
HarioHaneHUK BuOIp. Tomy HanionanbHwmii
crangapt, axkuii peanisye EN 1998-3: 2005
noBUHeH Matu HarioHanbHMH 10JATOK, IO
mictute  Hamionaneni Jlani Ilapamerpu
(HAIT) anst BUKOpHCTaHHS PU NPOEKTYBaHH1
OyziBenb Ta IHXXEHEePHUX CHOPY, sIKi OyAyTh
moOy/I0BaHi y BIAMOBIAHINA KpaiHi.

np ACTY-H B EN 1998-3:201X

tion through seismic assessment and retrofit-
ting may differentiate between “active” and
“passive” seismic assessment and retrofitting
programmes. “Active” programmes may re-
quire owners of certain categories of buildings
to meet specific deadlines for the completion
of the seismic assessment and — depending on
its outcome — of the retrofitting. The categories
of buildings selected to be targeted may de-
pend on seismicity and ground conditions, im-
portance class and occupancy and perceived
vulnerability of the building (as influenced by
type of material and construction, number of
storeys, age of the building with respect to
dates of older code enforcement, etc.). “Pas-
sive” programmes associate seismic assess-
ment — possibly leading to retrofitting — 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 im-
portance class, remodelling above certain lim-
its (as a percentage of the building area or of
the total building value), repair of damage after
an earthquake, etc. The choice of the Limit
States to be checked, as well as the return peri-
ods of the seismic action ascribed to the vari-
ous Limit States, may depend on the adopted
programme for assessment and retrofitting.
The relevant requirements may be less strin-
gent in “active” programmes than in “passive”
ones; for example, in “passive” programmes
triggered by remodelling, the relevant require-
ments may gradate with the extent and cost of
the remodelling work undertaken.

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 1998-2

This standard gives alternative procedures,
values and recommendations for classes, with
notes indicating where national choices may
have to be made. Therefore the National
Standard implementing EN 1998-2 should
have a National annex containing all Nation-
ally Determined Parameters to be used for the
design of buildings and civil engineering
works to be constructed in the relevant coun-
try.

X111



np ICTY-H B EN

1998-3:201X

Harmionaneuuit  BuOip  momyckaerbess B National choice IS allowed in
EN 1998-3: 2005 HacTymnmHUX yHKTaX: EN 1998-3: 2005 through clauses:
Po3zain yHkr

Reference Item
ITadopmaniitai nomatku A, B1C

1.1(4) bop .
Informative Annexes A, B and C

21(2)P Kinbkicts ['pannanux CTaHiB sIKi TOBUHHI OyTH PO3IIISHYTI

' Number of Limit States to be considered

[Iepio MOBTOPIOBAHOCTI CEMCMIYHUX BIUIMBIB, MPU SKUX HE JIOMYCKAETHCS
IICPCBUIIICHHS I'paanunoro Crany.

a@p | EMPRALA oo
Return period of seismic actions under which the Limit States should not be
exceeded
OxpeMmi KoedilicHTH IS MaTepiaiiB

2217 | 0 b 7 MATEp
Partial factors for materials
Koedimientn HagiiiHOCTI

3.3.1(4) (b
Confidence factors
PiBHI mepeBipku Ta BUIIPOOYBaHHS

3.4.4(1) PEPIPIT T8 BHTIRODYD
Levels of inspection and testing
MaxkcuMasnbHe 3Ha4YeHHs BITHOLIEHHS p,, / o

4.4.2(1)P . _
Maximum value of the ratio p_/p,.
JlomatkoBa HecyrnepewnBa iHGopMallis 1o mpoueaypaM HeJIHIHHOTO CTaTH-
YHOTO PO3PAXYHKY, 3a JIOIMIOMOTOIO SIKHX MOYKHA BpaxyBaTH OUIbIIT BUCOKI MO-

4.4.4.5(2) |Au.
Complementary, non-contradictory information on non-linear static analysis
procedures that can capture the effects of higher modes

X1V



HAINIOHAJBLHUU CTAHIAPT YKPATHU

§BPOKOI[ § .
INPOEKTYBAHHSA CEUCMOCTIUKUX KOHCTPYKIIN.
Yactuna 3. Ouinka cTaHy Ta BilHOBJIEHHsI Oy/iBeJIb

EJBPOKOI[ 8; .
ITPOEKTUPOBAHUE CEUCMOCTOUKNX KOHCTPYKLMU.
Yacte 3. O1ieHKa COCTOAHUSA U BOCTAHOBJICHUE 3IaHUN

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

1 3ATAJIBHI BITOMOCTI
1.1 Céepa 3acTocyBanHs

(1) Cdepy 3acTrocyBanus €Bpokoay 8 BU3HAYECHO
B EN 1998-1: 2004, 1.1.1 Ta cdepy 3acTocyBaH-
HS IBOTO CcTaHaapTy BusHaueHo B (2), (4) i (5)
JaHoro cTaHaapTy. JlogaTtkoBi yactuHu €BpOKO-
ny 8 Bkazani B EN 1998-1: 2004, 1.1.3.

(2) Cdepa 3acrocyBanns EN 1998-3 Burmsgae
HACTYITHUM YHHOM:

— Jlatu xpuTepii 11 OLIHKU CEUCMIYHOT TTOBE/II-
HKH ICHYIOUHX OKPEMHUX OYIIBETbHUX CIIOPY/.

— Jlati miaxia 10 BUOOpY HEOOXITHUX KOPEKTH-
BHUX 3aXOJIIB.

— BceranoBuTtu kputepii I MPOEKTYBaHHS pe-
KOHCTPYKTHBHHUX 3aX0[iB (TeX.3aBIaHHs, PoO3pa-
XYHOK KOHCTPYKIIiff, BKIJIIOYalOYU KOPEKTHUBHI
3aX0/iM, OCTaTOYHE 3aBJaHHS PO3MIPIB YaCTHUH
KOHCTPYKIIH Ta X 3B'A3KY 3 ICHYIOUHMMH KOHC-
TPYKTUBHUMH €JIEMCHTAMH).

[MPUMITKA V nmanoMmy cTraHAapTi PeKOHCTPYKINSI BKITO-
Yae 1 MiJCWICHHS HEMOIIKOPKEHUX CIIOPYI Ta PEMOHT
CIOP Y/, MOMIKOKEHUX 3EMIICTPYCAMH.

(3) Ilpu npoexTyBaHHI KOPEKTHBHUX 3aXO0/iB IS
3a0e3meueHHs BIAMOBIMHOT CECMOCTIMHKOCTI, IIe-
peBipka KOHCTPYKIii MOBMHHA MpPOBOJUTHCA 1
JUTS HECEMCMIYHMX KOMOIHAIIl HaBaHTAXKEHb.

Yuuuaui Big 201X - XX - XX

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
Standard is defined in (2), (4) and (5). Addi-
tional 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 neces-
sary corrective measures.

— To set forth criteria for the design of retrofit-
ting measures (i.e. conception, structural anal-
ysis including intervention measures, final di-
mensioning of structural parts and their con-
nections to existing 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
actions, structural verifications should also be
made with respect to non-seismic load combi-
nations.
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4 Bino6paxarouu OCHOBHI BUMOTH
EN 1998-1: 2004, cnpasxniii CTanmapT BKIIO-
Yae OI[IHKY CEMCMIYHUX BIUIMBIB 1 3aXOMIB 3 pe-
KOHCTpYKLIi OyzaiBenb, MOOYZOBaHUX 3 BXKUBa-
HUX KOHCTPYKTHBHUX MaTepianiB: OeToHy, crami
1 KaM'sTHOT KJIaJIKH.

[MPUMITKA Iudopmarusni Jomatku A, B i C mictaTh
JIOAATKOBY 1H(OPMAITit0, 110 BiTHOCUTHCS JIO OI[IHKH CTaHy
OyniBesb i3 3a1i300€TOHY, cTali ab0 CTAIeOCTOHY 1 KaM's-
HUX OyIWMHKIB, 1 PO TX PEKOHCTPYKIIiIO PH HEOOXiTHOCTI.

(5) Xoua mnonoxenns nanoro CTaHIapTy 3acTO-
COBHI JI0 BCIX KaTeropii OyjiBenb, aje OI[IHKa
CEMCMOCTIMKOCTI 1 3aXO0AM WIOJO0 BIJHOBJIEHHS
MaM'ITHUKIB Ta ICTOPUYHUX OyIIBEIh YacTO BU-
MararTh PI3HUX PEKOMEHJAIlIN 1 MIIX0/IB B 3a-
JISKHOCTI B1Jl BJIACTUBOCTEH MaM'ATHUKIB.

(6) OCKUIBbKH ICHYIOUY1 KOHCTPYKILI:

(I) BimoOpaxarTh piBeHb 3HAHHS TOTO Yacy, KO-
JI1 BOHU OyJyBajucs,

(IT) MOXNMHMBO, MICTSTH TPUXOBaHI TPy0Oi MOMUJI-
KU;

(IIT) MOXJIMBO BOHM BXKE€ MMiAAaBAIUCS BIUTUBY
3eMJIETPYCiB a00 BHWITAJKOBUM BIUIMBAM 3 HEBi-
JIOMUMH HACTIAKaMH, OIlIHKAa iX KOHCTPYKIIIHA Ta
MOXJIMBl KOHCTPYKTUBHI 3aX0JId B OUThIIINA Mipi
MOB's3aHI 3 PI3HUM CTYIICHEM HEBH3HAYEHOCTI
(piBHEM iH(POPMATHBHOCTI), YUM IMPOEKTYBAaHHS
HOBHX criopyd. Tomy moTpiOHi pi3HI KOMOIHAITIT
KoediIieHTIB HaIIMHOCT 3a MaTepialaMH 1 KOHC-
TPYKIISIMH, a TaKOXK 1HII METOIN PO3PaXyHKY B
3QJICKHOCTI BiJl TIOBHOTH 1 JOCTOBIPHOCTI HasiB-
HOI iHpOopMaIrii.

1.2 HopMaTHBHi MOCHJIaHHSA

(1)P Hanwmit €Bponeiicekuii CTanmapt BKIIOYAE
aTOBaHl 1 HeIaTOBaHI IMOCUJIAHHSA, ITOJIOKEHHS,
3amo3uyeHi 3 iHmux nyomikamii. [ HopmaTtuBHi
MOCHUJIaHHS LIUTYIOTbCS Y TEKCTI, a MOTIM CIinye
cnucok mybmikamnii. [Ilo crocyerbest maToBaHHX
MOCHJIaHb, TO MOAATBIII MOMPaBKH ad0 BUIPAB-
neHHs OyIb-sKo1 3 HMX MyOmikamid JidcH1 Juis
€Bponeiicbkoro CTaHmapTy TUIBKH TOMI, KOJIU
BOHU B HROTO BHECEHI SIK MOTPAaBKU a00 BUIIPAB-
nenHs. o crocyeTbcst HeAATOBAaHUX TMOCHIIAHB,
TO JIMCHI MOCHWJIAHHS HAa OCTAHHIO MyOJIKAIliio

2

(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 addi-
tional 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
seismic assessment and retrofitting of monu-
ments and historical buildings often requires
different types of provisions and approaches,
depending on the nature of the monuments.

(6) Since existing structures:

(1) reflect the state of knowledge at the time of
their construction;

(11) possibly contain hidden gross errors;

(LT) may have been submitted to previous
earthquakes or other accidental actions with
unknown effects, structural evaluation and
possible structural intervention are typically
subjected to a different degree of uncertainty
(level of knowledge) than the design of new
structures. Different sets of material and struc-
tural safety factors are therefore required, as
well as different analysis procedures, depend-
ing 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 references, subsequent amendments to or
revisions of any of these publications apply to
this European Standard only when incorpo-
rated in it by amendment or revision. For un-
dated references the latest edition of the publi-
cation referred to applies (including amend-



(BKITFOUAIOYH TIOIIPABKH).
1.2.1 IlocniaHHs HA 3arajibHi CTAHIAPTH

EN 1990 €Bpoxkox — OcHOBM HpPOEKTYBaHHS
KOHCTPYKIIift

EN 1998-1 €Bpokox 8 — IIpoekTyBaHHs ceiicMO-
CTIKMX KOHCTpyKIid. YactuHa 1. 3aranpHi npa-
BHJIA, CEUCMIYHI JTii 1 IpaBwIIa MO0 CIIOPY/T

1.3 Jonymenus

(1) Tlocunanus  poOuUThCS
EN 1998-1:2004, 1.3.

Ha  CTaHIApT

(2) Honoxenus uporo CtaHmapTy NPUITYCKAIOTH,
110 301p IaHUX Ta BUNPOOYBaHHS MOBUHHI BUKO-
HYBaTHUCS JIOCBITYEHUM TIEPCOHAJTIOM 1 IO 1HXKE-
Hep, BIANOBIJAJbHUN 3a OIIHKY, MPOEKTYBaHHS
PEKOHCTPYKIli Ta BUKOHAHHS POOIT Mae BiAIo-
BIIHUMA JOCBII MO0 TMiICWJIECHHS Ta PEMOHTY
TaKHUX CIOPY/I.

(3) B mpoekTHI JOKYMEHTH MOTPIOHO BKIIOYATH i
30epiraTe TIpoIeAYpH OOCTEKEHHSI, TIEPEITIKH Ta
HII TIpoLIeTypHy 300py JaHUX.

1.4 Po3mexyBaHHsI Mi’K NMPUHIMNIAMH i Tpa-
BUJIAMH 32CTOCYBaHHS

(D) 3acTocyBaHHS
EN 1990: 2002, 1.4.

IpaBUII CTaHJIapTy

1.5 Tepminu i BUBHAYEHHSI

(1) TIlocwranHs  poOWTBCS HAa  CTaHIAPT
EN 1998-1:2004, 1.5.

1.6 CumBoJIH

1.6.1 3araanHi Binomocti

(1) TIlocumamHss poOUTBCS Ha  CTaHIAPT

EN 1998-1:2004, 1.6.

(2) Moganpln CUMBOJIH, BUKOPUCTaHI B JAHOMY
Crannapri, BU3HAYalOThCA B TEKCTI, /€ BOHHU
3'ABIIIOTHCS.

1.6.2 CumBoJIM, SIKi BUKOPUCTOBYIOTHCH B J10-
AATKy A
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ments).
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
experienced personnel and that the engineer
responsible 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 ap-
plication 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
defined in the text where they occur.

1.6.2 Symbols used in Annex A
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b mumpuHa cTareBUX CMYT B CTaJeBii OOMIMBII

b, 1 h, po3mip oOmexkeHoro GeTOHHOTO cep-

JICYHUKA JI0 IEHTPAIBHOI JiHIi KUTbIEBO1
apMarypu

b, KpOK CTpMKHIB TIOB3JIOBXKHBOT apMaTypH 110
HEHTPATBHIN JIiHIT

C 3axHMCHHH Imap OETOHY HaJ apMaTyporo

d edexTuBHA BHCOTa MEPETUHY (TITMOMHA 10
PO3TATHYTOI apMaTypH)

d’ BHUCOTa 70 CTHCHEHOT apMaTypu

d,. JiaMeTp pO3TATHYTOI apMaTypu

f. MiHicTh OeToHY Ha cTuck, (MIla)

f,. MIIHICTh 005KaTOro OETOHY

f.q TPOEKTHE 3HAUYEHHS MIHOCTI OETOHY
fom CEpEIHs MILHICTH OETOHY Ha PO3TST

fiie DO3pPaxyHKOBa €(EKTHBHA MILHICT Ha

po31IapyBaHHA apMOBAHOTO BOJIOKHAMH
nosimepy (FRP — fiber reinforced polymer)

fow(R) rpaHMyHa MINHICTH JHMCTa IOJNIMEPY

FRP oGepHyToro HaBKoJIO KyTa 3 pajilycoM
R, Bupaz (A.25)

fy CCPCAHE 3HAUCHHA I'paHUI1 TCKYYOCT1 CTAJI1

3d PO3PaXyYHKOM

f,¢ PO3paxyHKOBE 3HAYEHHS I'PAHUILI TEKYIOCTI

apMaryp (B TIOB3/I0BXKHBOMY HAIpsiMi)

f PO3PAXYHKOBEC 3HAYCHHS I‘paHI/ILIi TCKY40-

yj.d
CTI CTAJIbHOT OOIUBKU

f,w TPaHHUILA TEKy4OCTi IOIEPEYHOI apMaTypu

(apMatypa cTHCHYTa)

h BHcOTa moONEpeYHOro MepeTuHy

b width of steel straps in steel jacket

b, and h, dimension of confined concrete
core to the centreline of the hoop

b, centreline spacing of longitudinal bars

c concrete cover to reinforcement

d effective depth of section (depth to the
tension reinforcement)

d’ depth to the compression reinforcement

d,. diameter of tension reinforcement

f. concrete compressive strength (MPa)

f.. confined concrete strength
f., design value of concrete strength
f.m concrete mean tensile strength

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

fw(R) ultimate strength of FRP sheet

wrapped around corner with radius R, ex-
pression (A.25)

f, estimated mean value of steel yield

strength

f,4 design value of yield strength of (longi-
tudinal) reinforcement

f,, design value of yield strength jacket

steel

yi.d

f,w Yyield stress of transverse or confinement
reinforcement

h depth of cross-section



b =/L.5-(2—w; /s¢ )/(L+w; /1000m)  KOeQiuti-
€HT MOKpuTTs noiimMepy FRP (apmoBanoro
BOJIOKHOM) CMYT/JTUCTIB

N YHCIO CTPWXKHIB apMaTypud CTUKOBaHHX B
HaIyCcK 110 IEPUMETPY P

P JOBXHUHA JIHIT HEpUMETPY B Iepepizi Kojo-
HU Y3JIOBX BHYTPIIIHBOI CTOPOHH MPO-
JIOJILHOI apMaTypu

S KpOK XOMYTIB I10 IIEHTpaIbHIN JiHIT

s; Kkpok xomyTiB 13 FRP (nmonimepy apmoBaHo-
ro BOJOKHOM) IO IEHTpalbHiA JiHI1(= W,
g nuctiB 13 FRP

t; ToBumHa jucta i3 FRP (momimepy, apmoBa-
HOT'O BOJIOKHOM)

t. TOBIIMHA CTAJIEBOI 0OOJOHKHA

X BHCOTa CTUCHYTO1 30HU

w, mupuHa cmyru/mucra i3 FRP (momimepy,
apMOBAHOTO BOJIOKHOM)

Z JOBXHMHA BHYTIIIHBOTO IJI€4a NEPETUHY

Ac Iionia rmonepeyHoro nepeTuHy KOJIOHU

A =t, W, -sin § TUIOIA TOPU3OHTAIBHOI MPOEKIIiT
morepeyHoro mnepepizy cmyru / nmcra FRP
TOBIIWHOIO t; , ITUPUHOIO W; 1KyTOM /[

A, mionia MONEpPEeYHOro IEpPEeTUHY IOB310B-
YKHBOI CTAJIEBO1 apMaTypu

A,,, TUIOIIA TOTIEPEYHOTr0 MEPETUHY XOMYTIB

E; wmomayms FOura FRP (momiMepy, apMoBaHo-
I'0 BOJIOKHOM)

Ly, =M/V ninsHKa CKOJIOBaHHS (IonepeyHa
CHJIa) Ha TOPLI eJIEMEHTY

N  ocwroBa cuna (MO3UTUBHA JJII CTUCKYBaH-
Hsl)
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Ko =+/1.5-(2—w; /¢ )/(L+w; /200mm) covering
coefficient of FRP (fibre-reinforced pol-
ymer) strips/sheet

n number of spliced bars along perimeter p

p length of perimeter line in column section
along the inside of longitudinal steel

s centreline spacing of stirrups

s; centreline spacing of FRP (fibre-
reinforced polymer) strips (=w; for FRP
sheets)

t, thickness of FRP (fibre-reinforced poly-
mer) sheet

—

thickness of steel jacket

X compression zone depth

w, width of FRP (fibre-reinforced polymer)
strip/sheet

z length of section internal lever arm

A, column cross-section area

=t,-W, sinp horizontally projected cross-
section area of FRP (fibre-reinforced pol-
ymer) strip/sheet with thickness t, , width

w, and angle g

P

A, cross-sectional area of longitudinal steel
reinforcement

A, cross-sectional area of stirrup

E; FRP (fibre-reinforced polymer) modulus

Ly, =M /V shear span at member end

N axial force (positive for compression)
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Vg, MIIHICT €leMeHTy 0€3 M0JbOoBOI apMaTy-

pH Ha 3CyB

Vima MILHICTb Ha 3CYB €J€MEHTa, BM3HayeHa
PO3/MaBICHHAM CTHUCHYTOI JiarOHaJbHOT
PO3IipKH

V,y, BHECOK IONEpPEeYHO] apMaTypH B MIIHICTh
Ha 3CyB

a koedimieHT eheKTUBHOCTI OOTHUCHEHHS (KO-
ed. 3amnacy)

Vo1 KoeilieHt, mo mnepesuinye 1,0 mist mep-
BUHHUX CEHCMIYHUX €JIEMEHTIB 1 pIBHUI
1,0 mu1st BTOpHHHHUX CEHCMIYHUX SJIEMEHTIB

Vtq YACTKOBUH KOE(]ILIEHT JUIsl po3IIapyBaHHs
FRP (monimepy, apMOBaHOTO BOJIOKHOM)

0 KYT MK JllarOHaJUTIO 1 BICCIO KOJIOHU

&, TpaHum4Ha nedopmarlis 6eToHy

g;, Tpannuna aedopmanis FRP (monimepy, ap-

MOBAHOTO BOJIOKHOM)

&g TPaHM4Ha nedopmalis apmMaTypu OOTHC-
HEHHS

6 XyT HaxXWiy CTUCHYTOI 30HU B PO3PaxXyHKY
Ha 3pi3

6, obepranHs mNOsCY (CTHCHYTOI 30HH) TPH

y
IJIACTUYHIA fedopmarliii OETOHHOTO elle-
MEHTY

0, rTpaHMuyHe oOepTaHHs IMosiCy OETOHHOIO
€JIEMEHTY

v =N/b-h-f, (b mupuHa cTUCHYTOT 30HH)

Py KoedIllieHT MeTally B JlilarOHAJIbHOMY apMy-
BaHHI

p; o0'emuuit koedimient FRP (BonokoHHOTO
apMyBaHHs OJIMEPOM)

Ve Shear resistance of member without web
reinforcement

Vemex Shear resistance as determined by

crushing in the diagonal compression
strut

V,, contribution of transverse reinforcement
to shear resistance

a confinement effectiveness factor

7., factor, greater than 1,0 for primary seis-

mic and equal to 1,0 for secondary seis-
mic elements

7¢q Partial factor for FRP (fibre-reinforced
polymer) debonding

o angle between the diagonal and the axis of
a column

e., concrete ultimate strain

cu

g, FRP (fibre-reinforced polymer) ultimate
strain

& Ultimate strain of confinement rein-

forcement

6 strut inclination angle in shear design

6, chord rotation at yielding of concrete
member

6, ultimate chord rotation of concrete mem-
ber

v =N/b-h-f (b width of compression zone)

pq Steel ratio of diagonal reinforcement

p; Vvolumetric ratio of FRP (fibre-reinforced
polymer)



ps TEOMETPUYHHUH KOe(Ili€eHT CTaIbHOI apMa-
Typu
P =A, /b, -S, KOEeDILIEHT IOIEPEeYHOi cTae-

BOI apMmaTrypH, MapajelIbHOI HalpsAMy X
HABaHTAXCHHS (S, KPOK XOMYTIB)

Pt KOCOIIEHT 3arajbHOTO TOB3IOBKHBOTO
apMyBaHHSI

Psw 00'eMHUI KOe(IilieHT apMarypu O0OTHC-
HEHHS

P, KeDillleHT ONepeyHoro apMyBaHHs
¢, TPHUYHA KpPUBU3HA y TOPLS MEPETUHY

¢, KpMBU3HA IUIACTHYHOI Jedopmarii Oins

TOPLS IEPETUHY

®,®" KoeQIllieHT KOHCTPYKTUBHOTO apMyBaH-
HSl PO3TSTHYTOT 1 CTUCIIOT apMaTypu

1.6.3 CumBoJIH, sIKi BUKOPUCTOBYIOThCsI B Jl0-

naTky B

b., IMMpHHA IHCTa OOIIMBKH

b; mupuHa moswi

d, mupHHa KOJOHU

d, BimcTaHb MDK HaKJIaJIKAMU B 30HI ITaHE1

€ BIACTaHb MDK IUIACTMYHUM IIAPHIPOM 1 TO-
BEPXHEIO KOJIOHU

f, MiHICTH OETOHY Ha CTHCK
fe; MILHICTH OETOHY Ha PO3TATyBaHHS
f,w MILHICTb 3BapHUX IIIBIB HA PO3TST

f,wn TPAHMIA TEKYYOCTI OIEPEYHOT apMaTypu

fy,pl HOMIHAJIbHA T'pPaHULA TCEKYYOCT1 KOKHO1
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p, geometric steel ratio

P =A, Ib, S, ratio of transverse steel par-
allel to direction x of loading (s, stirrup
spacing)

P total longitudinal reinforcement ratio

volumetric ratio of confinement rein-
forcement

Psw

p,, transverse reinforcement ratio
¢, Ultimate curvature at end section

¢, Yield curvature at end section

w,®»’ mechanical reinforcement ratio of ten-
sion and compression reinforcement

1.6.3 Symbols used in Annex B

b,, 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

f. concrete compressive strength
f.. tensile strength of the concrete

f., tensile strength of the welds

fwn Yield strength of transverse reinforcement

f,, nominal yield strength of each flange

y.pl
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TOJIUII

|, IOBXMHA HaKJIaJIK{
t TOBIIMHA HAKJIaJIKUA
t; TOBHIMHA

t,, TOBIIHWHA CTIHKU

W, [IMpUHA 30HHM HaHEJi MDK MOJUISIMH KO-
JIOHU

A, 3arajibHa IJIONIa IePETUHY

Y

TIJIOTIIa BUCTYIIA TTOJIHIIL
A, TUIOIIA KOXKHOI MO

BS I]_II/IpI/IHa IIJIOCKOTO CTAJIBHOTO CTep)KHSI JJIA
3'cqHAHHA

B mumpuHa cknageHoro nepepizy
E wmomyns FOnra 6anku

Eg MOAYNb MPYXHOCTI 3a711300€TOHHOT MaHeNi

F, ceiicMiyHa rOpH30HTalbHA CHUJIa B OCHOBI
criopyau

H Bucora pammu

. BHCOTa IIOBEPXY paMu
K, JKOPCTKICTb 3'€eTHaHHS Ha 0OepTaHHs

| MoMmeHT iHepIil

L mpomir Ganku

M jbrd TUIACTUYHMH MOMEHT OalIKH
Ny TMpOeKTHa OChOBa CHlia

. - g
Ny TpaHULS TEKYYOCT1 CTAJICBO1 B A31

l., length of the cover plate

t,, thickness of the cover plate

t, thickness
t,, web thickness

w, panel-zone width between column flanges

A, gross area of the section

A area of the haunch flange

A, 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 con-
crete) panel

F, seismic base shear

H frame height

H, storey height of the frame

K, connection rotation stiffness

I moment of inertia
L beam span

M pre bEAM plastic moment
N, design axial

N, yield strength of the steel brace



S, MOMEHT OIOpYy IMEpeTUHY Oanku (TOJIOB-
HU), TPYXHIH

T, TOBIIMHA MAHENI

Viirap 3PYLIYIOUA CHJIA Y IUIACTHYHOMY INApHi-

pi Ganku

Z, IUIaCTUYHUI MOMEHT OINOpYy IepeTuHy Oa-
JIKH

Z, edeKTUBHUHN, TJIACTUYHUN MOMEHT OTIOpY

e
MEPETHUHY Y MICIli IJITACTUYHOTO IAPHIPY

P, KOeDIIIEHT MOMEPEYHOTO apMyBaHHS

1.7 Oqununi CI

(1) TIlocunanns poOuTbCS Ha  CTaHAApT
EN 1998-1:2004, 1.7.

2  EKCIUIYATAIIMHI BHUMOIH 1
KPUTEPII BIANIOBIAHOCTI

2.1 OcHoBHI BUMOI'H

(1)P OcHOBHI BUMOTH BITHOCSTHCSA JO CTaHy
MOIIKO/DKEHHST KOHCTPYKI[il, B TOJAIBIIOMY
BU3Ha4aloThcsi TphoMa ['panmunumu Cranamu
(LS), a came: bamsekuii g0 PyiinyBanus (NC),
npu Baromux IMomkomkenusx (SD), i nmpu O6-
mesxenux Ilomkomkennsx (DL). 1Ii I'panuumni
CrtaHM TIOBMHHI XapaKTEpU3YBaTHCS TaKUM YH-
HOM:

I'panuynuti Cman bBrauzvxkuii 0o  Pyunysanmus
(NC). KoHCTpyKIlisi CHIIBHO TOIIKO/KEHA 1 Mae
HU3bKY 3QJMIIKOBY MIIHICTh 1 >KOPCTKICTH IO
TOPU30HTAJIBHIA CHIII, HE JUBJIAYMCH Ha Te, LIO0
BEPTUKAJIbHI €JIEMEHTU BCE 1€ 3JaTHI BUTPH-
MyBaTH BEPTHUKAJIbHI HaBaHTaXEHHS. BuTbIIiCTh
HE HECy4yuX €JEMEHTIB KOHCTPYKIii, 3pyHHO-
BaHi. [IpucyTHi Benuki 3aJMIIKoOBi Jedopmariii.
KoHcTpyKIlisi 3HAXOAUTHCS B CTaHI, OJU3BKOMY
70 pyHHYBaHHS, 1, HMOBIpPHO, HE BUTPHMAE I
OJIHOTO 3eMJIETPYCY, HaBITh SKIIO HOTO IHTEH-
CHBHICTb Oy/ie TOMIPHOIO.

I'panuunuii Cman npu Bazomux Ilowikooxcennsx
(SD). Konctpykiist Mae BaroMi ImoImIKOIKSHHS 3
JIESKOI0 3aJMIIKOBOIO MIIHICTIO 1 KOPCTKICTIO IO
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S, beam elastic (major) modulus

X

T, thickness of the panel

Vorap Shear force at a beam plastic hinge

Z,, plastic modulus of the beam

Z, effective plastic modulus of the section at

the plastic hinge location

e

p,, ratio of transverse reinforcement

1.7 S.1. Units

(1) Reference is made to EN 1998-1: 2004, 1.7.

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
Collapse (NC), Significant Damage (SD), and
Damage 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 ele-
ments are still capable of sustaining vertical
loads. Most non-structural components have
collapsed. Large permanent drifts are present.
The structure is near collapse and would prob-
ably not survive another earthquake, even of
moderate intensity.

LS of Significant Damage (SD). The structure

is significantly damaged, with some residual

lateral strength and stiffness, and vertical ele-
9
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TOPU30HTAIBHIM CHJIi, a BEpTHKAJIbHI €IEMEHTH
3aTHI BUTPUMYBATH BEPTUKAIbHI HaBaHTAXKEH-
Hs. EneMeHTH He HecydMX KOHCTPYKIIH moml-
KOJDKEHi, HE TUBJISIYMCH HA TE, 110 NEPErOpOIKH i
3alOBHEHHSI HE 3MICTWJIMCH 31 CBOET MIIOCKOCTI.
[TpucyrHi momipHi 3anumkoBi aedopmartii. Kon-
CTPYKIliSi MOYK€ BUTPUMATH ITOAAJIBIII MTOIMTOBXH
MOMIpHOi IHTEHCHBHOCTI. PeMOHT KOHCTpyKIii,
HMOBIpHO, Oy/Jie HEBHIIPABJAHUM 3 CKOHOMIYHOT
TOYKH 30DYy.

I'panuynuti Cman npu Obmedxncennx I[lowkoo-
arcennsx (DL). KoHCTpyYKIList TIOMIKOKEHA JIHIIIE
37IerKa, TMpU I[bOMY €JIEMEHTU KOHCTPYKIIii
YHUKHYJIM 1CTOTHOI IUIACTHYHOI Aedopmarii i
30epiraroTh CBOIO MILHICTH 1 KOpCTKICTh. He He-
Cydi €JeMEeHTHU KOHCTPYKIIIi, TakKi, sIK Ieperopo-
KM 1 3allOBHEHHS, MOXYTh MAaTH pPO3MNOJUIEHE
pPO3TPICKYBaHHS, aj€ YCYHEHHS IONIKO/JKEHb
MOXe OyTH BHUMIpaBAaHE 3 €KOHOMIYHOI TOYKH
30opy. HeobopotHa 3amumikoBa aedopmairis sB-
JSEThCSI HECYTTEBO Majioto. KoHCTpykilisi He BU-
Marae yxXBaJeHHsI SIKHXOCh MIp [0 PEMOHTY.

[TPUMITKA Buznauenns ['panmunoro Crany PyliHyBaH-
Hs, IpuBezieHe B naHii Yactuni 3 €Bpokoay 8, Oimxue 10
(bakTU4YHOTO pYHHYBaHHS OYAiBII, YAM T€ IO MpPE/ICTaBIIe-
He B crangapti EN 1998-1:2004 i BiamoBigae moBHOMY
BUKOPUCTaHHIO JiehopMaiiiHol 3IaTHOCTI eJIEMEHTIB KOH-
crpykuii. I'pannunuii CtaH sSiKWid BIANOBiZae BUMOraM "He
3pyitHoBanuit" B cranmapti EN 1998-1:2004, € npubiau3zno
€KBIBAJICHTHMM TOMY L0 BHU3HaueHWH TyT sk ['paHnuHuit
Cran npu Baromux IomkomxeHHsIX.

(2)P HarrionanbHi OpraHd BJIaJd yXBIIOIOThH
pIIIEHHST TIPO T€, YW TIOBUHHI MEPEBIPSITHCS BCl
Tpu ['pannuni Ctanu, 1Ba 3 HUX a00 OJIHE 3 HHX.

[MPUMITKA Bubip I'pannunux CTaHIiB NnepeBipATUMETHCS
B KpaiHi cepen Tppox I'panmunmx CtaHiB, BU3HAYEHUX B
myHkTi 2.1(1)P, sxi moxHa 3HaliTH B HamionansHOMY Jl0-
JaTKYy.

(3)P BimmoBigHi piBHI 3aXUCTy AOCSTAIOTHCS
UIIXOM BUOOpPY 11 KoxkHoro ['pannynoro Cra-
HY Mepioly MOBTOPEHHS AJIsl CeHCMIYHOT Jii.

[MPUMITKA [Ilepiomn TOBTOpPEHHSA, IO HPUIUCYIOTHCS
pizanMm ['paamaanm CTaHam, MO MiUISATAIOTh TEPEBIpIli B
JaHii KpaiHi, MokHa 3HaiiTH B 11 HamionamsHOMY [lomat-
Ky. 3aXHCT 3BHYAHHO BBA)KAETHCS TOCTATHIM /TSI THITOBUX
HOBHX OyiBeNb, SKIIO MPUIMAIOTECS HACTYITHI 3HAYCHHS
TIepioIiB MOBTOPEHHS:

— I'panuunuiit Cman Bauzvkuti 0o Pytnyeanns (NC): 2475
POKiB, IO BIATIOBia€ BipoOTigHOCTI TiepeBUIICHHS B 2 %
npotsirom 50 pokiB
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ments are capable of sustaining vertical loads.
Non-structural components are damaged, alt-
hough partitions and infills have not failed out-
of-plane. Moderate permanent drifts are pre-
sent. The structure can sustain after-shocks of
moderate intensity. The structure is likely to be
uneconomic to repair.

LS of Damage Limitation (DL). The structure
is only lightly damaged, with structural ele-
ments prevented from significant yielding and
retaining their strength and stiffness properties.
Non-structural 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.

NOTE The definition of the Limit State of Collapse giv-
en 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 exploitation of the
defonnation capacity of the structural elements. The
Limit State associated with the "no collapse" require-
ment 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, corresponding
to a probability of exceedance of 2% in 50 years



— I'panuunuti Cman npu Bazomux Iowkooocennsx (SD):
475 pokiB, 10 BiANOBia€e BiporiiHOCTI epeBumieHHs B 10
% npotsrom 50 pokis

— I'panuunuii Cman npu ObOmescenux Ilowkoodcennsx
(DL): 225 pokiB, 110 BiMOBiZa€ BipOTiAHOCTI MEPEBHUILCH-
Hs B 20 % niporsirom 50 pokiB.

2.2 Kpurepii BinnosiaHocri
2.2.1 3araabHi BizomocTi

(1)P BigmosimHicTh BUMOTaM MyHKTY 2.1 mocs-
raeThCsl IIISIXOM YXBAJICHHS CEHCMIYHOTO BILIH-
BY, METOJly PO3PaxXyHKY, NEPEBIPKHU 1 I€TAIBHOTO
KOHCTPYIOBaHHS, BIANOBIIHO JaHIA YacTHHI CTa-
Haapty EN 1998, sk me mpuiiHATO ISl Pi3HUX
KOHCTPYKLIHHUX MaTepiajiB B paMKaX iX BHKO-
puctanHs (ToOTO It OETOHY, CTalli, LETJSHOI
KJIaJIKH).

(2)P 3a BUHATKOM BHUNAJKIB 3aCTOCYBaHHS KoOe-
¢inieHTa YMOB po0OTH (], BIAMOBIAHICTH MEpeEBi-
PAETHCS BUKOPHUCTAHHSM MTOBHOTO (HE 3HIKEHO-
ro IPYXHBOTO) ceiicMiuHOTrO BBy 1o 2.1 1 4.2
JUI HEOOX1HOTO MepioAy NOBTOPIOBAHOCTI.

(3)P Ilpu Bepudikarlii KOHCTPYKTUBHUX €JIEMECH-
TiB pOOUTHCA BIIMIHHICTP MDK TIOJATIUBHMH' 1
'KpuXKuMU'. SIKIII0O HE BUKOPUCTOBYETHCA Koedi-
IIEHT YMOB POOOTH (], TO MPOBOJAUTHLCS TEPEBIp-
Ka TOTO, YH MEPEBUIYIOTh BUMOTH J0 KOHCTPY-
K ix nedopmoBanicTe. Kpim TOTO, TIEpeBips-
€TBCS: YU HE TEPEBUIIYIOTh BUMOTH MIIHICTh
KOHCTPYKITIH.

[MPUMITKA Iudopmanito mo  winacudikamii — ene-
MEHTIB/MEXaHI3MIB SIK «IOJATIUBHX» a0 «KPUXKHX»
MOXKHa 3HAWTH y BiANOBIAHMX JlomaTkax mo maTepiajam.

(4)Kpim Toro, miaxim 3 BUKOPHCTaHHAM KOeilri-
€HTa YMOB po0OOTH (] MOKHAa BHKOPUCTOBYBATH
Tam, Jie celcMIiuHa Jiis 3MEHINYEThCS 3 JOMOMO-
rOI0 1bOro KoedirlieHTy g, sik 3a3HaueHo B 4.2 (3)
P. IIpu npomy moTpiOHO MEPEeBIPSITH BCi KOHC-
TPYKTUBHI €IEMEHTH Ha Te, 00 BUMOTH 3a pa-
XYHOK 3MEHIIEHUX CEHCMIYHUX BIUIMBIB HE Tie-
PEBUILYBAIM BIAMOBIIHI MOXJIHMBOCTI KOHCTPYK-
i MO MIIHOCTi, pO3paxoBaHi BiAMOBITHO [0
nyHkTy (5) P.

(5)P Ilpu po3paxyHkax Hecydoi 34aTHOCTI MOJa-
TIMBUX a00 KPUXKHMX €JIEMEHTIB TaM, ¢ BOHH
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— LS of Significant Damage (SD): 475 years, corre-
sponding to a probability of exceedance of 10% in 50
years

— LS of Damage Limitation (DL): 225 years, correspond-
ing 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
procedures contained in this part of EN 1998,
as appropriate for the different structural mate-
rials within its scope (i.e. concrete, steel, ma-
sonry).

(2)P Except when using the q - factor ap-
proach, 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.

(3)P For the verification of the structural ele-
ments a distinction is made between 'ductile’
and ‘brittle’ ones. Except when using the q -
factor approach, the former shall be verified by
checking that demands do not exceed the cor-
responding capacities in terms of deformations
The latter shall be verified by checking that
demands do not exceed the corresponding ca-
pacities in terms of strengths.

NOTE Information  for  classifying  compo-
nents/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
reduced by a q - 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
corresponding capacities in terms of strengths
evaluated in accordance with (5)P.

(5)P For the calculation of the capacities of
ductile or brittle elements, where these will be

11
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OyIyTh MOPIBHIOBATUCS 3 BUMOTaMH MIPH MIEPEBi-
pkax 6e3neku BianosiaHo 1o (3) P and (4) P, mo-
TpiOHO BMKOPHCTOBYBAaTH YCEpEAHEHI 3HAYCHHS
XapaKTepUCTUK ICHYIOUMX MaTepialliB, OTpUMaHi
3 BUNPOOYBaHb MPHU 3BEJCHHI MOHOJITHUX KOHC-
TPYKIIN Ha MalJaHYUKY 1 3 JOAATKOBUX JDKEPE
iHpopmamii, moxineHi Ha KoedilieHTH TOBIpYOL
HMOBIPHOCTI, 110 BU3HAYAIOTHCS B 3.5, 3 ypaxy-
BaHHSM JaHOTO piBHS iHGopMaTuBHOCTI. Jlyis
HOBHX YM JIOJIATKOBHX MartepiajiB moTpiOHO BU-
KOPHCTOBYBaTH HOMIHAJIbHI XapaKTEPUCTUKH.

(6)P Jlesixi 3 ICHYIOUMX KOHCTPYKTHBHHUX €JIeMe-
HTIB MO’XHa BU3HAYUTH SIK 'TPYrOpsaHi cercMi-
yHi" 3rifiHo 3 Bu3HaueHHsMH B 4.2.2 (1)P (2) i (3)
EN 1998-1: 2004. "/lpyropsani ceiicMiyai"
€JIEMEHTHU CJII MEepeBIpATH 3a JOMOMOIOI THX
K€ KpPHUTEpIiB BIAMOBIAHOCTI, K 1 'OCHOBHI ceil-
cMigH1".

(7)P Tlpu po3paxyHKax MIIHOCTI KPUXKHX ''OC-
HOBHHUX CeHCMIYHHUX'" €IeMEHTIB, MIIIHICTL MaTe-
piasty moTpiOHO PO3AUIMTH Ha MPUBATHUM Koedi-
IIEHT I[OTO MaTepiay.

[MPUMITKA Benuuunu npuBaTHUX KOe]illi€HTIB 1Jis cTa-
Ji, OETOHy, KOHCTPYKTHBHOI CTalli, Kam'sHOI KJIaIKH Ta
IHIIUX MaTepiaiiB Ui BUKOPUCTAHHS B KOHKPETHIH KpaiHi
MoxHa 3HaiiTu B HanionansHomy Jlonatky 1o nporo craH-
napty. Y mpumitkax o myHkrtiB 5.2.4 (3), 6.1.3 (1), 7.1.3
(1) i 9.6 (3) B EN1998-1: 2004 nmani mocuiaHHS Ha BEJIH-
YMHU MPUBATHUX KOEQIIIEHTIB Ui CTami, OETOHY, KOHC-
TPYKTHBHOI CTali 1 KaM'sHOI KJIJKH, SIKi BUKOPHCTOBY-
FOTBCS JUTSl IPOEKTYBAHHs HOBUX OYIiBeNb B Pi3HHUX Kpai-
Hax.

2.2.2 I'pauuunuii Ctran biamsbkuii 1o Pyii-
nyBaHHs (NC)

(1)P Bumoru moBUHHI TPYHTYBAaTHCS Ha po3pa-
XYHKOBOMY CEHCMIYHOMY BIUIHBI, SIKHH BiIIOBI-
nae naHomy ['pannynomy Crany. s momarnu-
BUX 1 KDUXKUX €JIEMEHTIB BUMOTH BH3HAYaIOThCS
Ha OCHOBI1 PO3paxyHKY. SIKIII0O BUKOPHCTOBYETHCS
JTHIAHUN METOJ pPO3paxyHKy, TO BHMMOTHU JIO
KPUXKUX €JIEMEHTIB IMOBUHHI OyTH 3MiHEHI Yy
BigmosigHocti 3 4.5.1 (1) P.

(2)P MoxnMBOCTI KOHCTPYKIi MOBHMHHI BHU3HA-
YaTUCS TPAaHUYHUMHU JleopMallisIMU MTOAATIUBUX

€JIEMEHTIB 1 FPAHUYHOIO MIITHICTIO KPUXKHX €Je-
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compared with demands for safety verifica-
tions in accordance 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 properties shall
be used for new or added materials.

(6)P Some of the existing structural elements
may be designated as "secondary seismic”, in
accordance  with  the  definitions in
EN 1998-1: 2004, 4.2.2 (1)P, (2) and (3).
"Secondary seismic™ elements shall be verified
with the same compliance criteria as primary
seismic ones, but using less conservative esti-
mates 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.

NOTE The values ascribed to the partial factors for
steel, concrete, structural steel masonry and other mate-
rials 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
seismic 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 brittle elements shall be modified in accord-
ance to 4.5.1 (1)P.

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



MEHTIB.

(3) Iinxix, 3acHOBaHMII Ha BUKOPUCTaHHI Koedi-
mienta q (qus. 2.2.1 (4) P, 4.2 (3) P) 3a3Buuaii He
NPUIATHUHN JUTS IEPEBIpKU 1O 1boMy [ paHu4HO-
My CraHi.

[MPUMITKA 3navenns q = 1,5 u 2,0, npuBeneHi B mMyHKTI
4.2 (3) P nnst koHCTpYKIIii i3 3a51i300€TOHY 1 cTai, BiAmo-
BiJTHO, a TaKOXX BHUIIIi 3HAYECHHsI (, MOKJIMBO OOTpyHTOBaHi
3 MOCHJIAHHSM Ha ICHYIOUY JIOKaJbHY YM TJI00aNIbHY IDIac-
TUYHICTH BIAMOBIAHO 1O 3aCTOCOBYBAaHUX JOJATKIB CTaH-
nmapty EN 1998-1:2004, BiamoBinatoTh BUKOHAHHIO [ paHu-
yroro Crany npu Baromux IMomkomkennsx. ko Buou-
paetbes nepeBipka o ['pannunomy Crani biamsbkomy 1o
PyitnyBaHHs, To MOXHa 3actocyBatu TyHKT 2.2.3 (3) P,
IIpY 1IbOMY BeNMuuHa KoedilieHTa ( nepeBHIlye 3HaYCH-
Hsl, BKasaHi B myHKTI 4.2 (3) P, npubnu3Ho Ha OfHY TpeTH-

HY.

2.2.3 I'panuunnii Ctan npu Barommx Ilom-
Komxennsix (SD)

(1)P Bumoru nmoBHHHI TPYHTYBAaTHCS Ha MPOEKT-
Hil celcMIuHIN aii, BiAmoBigarouii nanomy [pa-
HuyHoMy Crany. s MIacTUYHHUX 1 KPUXKHX
€JIeMEHTIB BHUMOTHM TIOBMHHI BHW3HAYATHUCS Ha
MIJCTaB1 pe3yibTaTiB po3paxyHKy. [Ipu Bukopu-
CTaHHI JIIHIHHOTO METOMy JUIsl PO3PaxyHKY BH-
MOTH JI0 KPUXKHX €JIEMEHTIB MawTh OyTH
3MineHi Bigmosigxo 1o 4.5.1(1) P.

(2)P 3a BUHATKOM BUKOPUCTAHHS KOEQIIIEHTY (
MiX11 3 BUKOPUCTAHHSIM MOXKITUBOCTEH TTOBUHEH
TPYHTYBAaTUCS Ha BEIWYMHAX Jedopmaiid npu
YIIKO/DKCHHSX JUIs TUIACTHYHHUX €JIEMEHTIB 1 Ha
BEJIMYMHAX MIIHOCTI 3 3armacoM Ui KPUXKUX
€JICMEHTIB.

(3)P IIpu BuKopucCTaHHI MiAX01y 3 KOEIIIEHTOM
q (muB. 2.2.1 (4)P, 4.2 (3)P) BuMOTrH NOBUHHI OY-
TH OCHOBaHI Ha 3HMKCHOMY CEHCMIYHOMY BILIH-
Bi, @ MOXJIMBOCTI MMOBHUHHI PO3PaxOBYBaTUCS SIK
JUTSl HECEUCMIYHUX PO3PAXyHKOBHX CHUTYAITiH.

224 TI'pannuynmii Cran npu OOmexeHHX
IMomkomxennsix (DL)

(1)P Bumoru noBUHHI TPYHTYBATHCS Ha MPOEKT-
Hil celicMiuHil i, BiAmoBinato4iit nanomy ['pa-
HuyHoMy Crany.

(2)P 3a BUHATKOM MiAXOAy 3 BUKOPHCTAHHSIM
KoedilieHTa ( MOXJIMBOCTI MOBUHHI I'PYHTYyBa-
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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 g = 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 Signif-
icant Damage Limit State. If it is chosen to use this ap-
proach to check the Near Collapse Limit State, then
2.2.3(3)P may be applied, with a value of the q - 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
seismic 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 linear method of analysis is used,
demands on brittle elements shall be modified
in accordance to 4.5.1(1)P.

(2)P Except when using the q - factor ap-
proach, capacities shall be based on damage-
related deformations for ductile elements and
on conservatively estimated strengths for brit-
tle ones.

(3)P In the g - factor approach (see 2.2.1 (4)P,
4.2 (3)P), demands shall be based on the re-
duced 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
seismic action relevant to this Limit State

(2)P Except when using the q - factor ap-
proach, capacities shall be based on yield

13
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TUCS Ha MIIHOCTI MO TEKy4OCTi Marepiany s
BCIX KOHCTPYKTUBHUX (HECY4YMX) €JIEMEHTIB i
MOJATJIMBUX 1 KPUXKUX. MOKIMBOCTI 3aII0BHEHb
MOBHHHI TPYHTYBAaTHUCS Ha CEPeIHI MDKIOBEp-
XOBIH 3IaTHOCTI JI0 TMIEPEMIIIEHb IS 3aTIOBHEHb.

(3)P Ilpu minxoxi 3 BUKOPUCTAHHAM KOEQILIEHTY
q (muB. 2.2.1 (4)P, 4.2 (3)P) BUMOrM Ta MOXJIH-
BOCTI CIIiJ] MOPIBHIOBATH 32 CEPEIHBOIO Pi3HU-
[EI0 MDKIIOBEPXOBUX MEPEMIIIICHb.

3 IH®OPMAIIA JJIsI OLNIHKU CTAHY
KOHCTPYKIIN

3.1 3araabHa indopmauis i icropis

()P Ilpm owiHII CEHCMOCTIHKOCTI ICHYIOUHX
KOHCTPYKIIM, BXIJHI J1JaH1 MOBMHHI 30MpaTucs 3
BEJIMKOT KUTBKOCTI JDKEPEIT, BKIIOUAIOUH:

— JIOCTYINHY JOKYMEHTAIIlf0, KOHKPETHY I Ja-
HO1 OyiBi,

— BIATOBIAHI TUTIOB1 JpKepena (Hampukiazi, Cy-
YacHI MpaBuiIa 1 CTAaHAAPTH),

— MOJILOBI TOCIIIIPKEHHS,

— B OUTBIIIOCTI BHUIAJIKIB, JTaOOpaTOpPHI BUMIpIO-
BaHHS Ta/ab0 BUMPOOYBaHHS, OUIBII JETAITHHO
Bukiiazgeni 8 3.2 1 3.4.

(2) TToBuHHI OyTH BHKOHAHI IIEPEXPECHI IEPEBi-
pKH MDK 3i10paHUMH JaHUMH 3 PI3HHX JDKepen
IUTSL MIHIMI3a1il HEBU3HAYEHOCTEMN.

3.2 HeoOxinui Bxigui naui

(1) B uinomy, iHdopMmalis A OLIHKH HECydoi
3/IaTHOCT1 KOHCTPYKIIiT OXOTIIO€ HACTYIHI MyHK-
TH 3 @) 10 1).

a) imeHTHdIKallisl KOHCTPYKTUBHOI CUCTEMH Ta ii
BIIMOBIIHOCTI ~ KPUTEPII0  PETYISPHOCTI 32
EN 1998-1: 2004, 4.2.3. Indgopmariis 30upaeTbes
abo mpH BUINYKYBAaHHAX HAa MalJaHYMKY, 200 3a
KpPECIIEHHSMH JIaHOTO TMPOEKTY MpU HOTro HasB-
HOCTI. B ocTaHHBOMY BHUMAJIKy TaKOX 30MPAETH-
cs iH(opMalis 1010 MOXIMBUX KOHCTPYKTHB-
HUX 3MIH IicTs 3aKiHUeHHS OyIIBHUIITBA.

b) [nentudikaris Tumie GpyHIaMeHTIB OyaiBENb.
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strengths for all structural elements, both duc-
tile 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
compared 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. contempo-
rary 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 mini-
mise uncertainties.

3.2 Required input data

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

a) ldentification 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 investi-
gation 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-



C) Inentudikariis rpyHTOBUX yMOB IO Kiacu]i-
Kauii 3rinHo crapaapty EN 1998-1:2004, 3.1.

d) Iadopmaris mpo rabapuTH i XapaKTEPUCTUKU
MOTIEPEYHOT0 TEPETUHY eJEeMEHTIB OymiBii, a
TaKOXX MEXaHIYHUX BJIACTUBOCTSX 1 CTaHy CKJa-
JOBHUX MaTepialib.

e) [adopmarnis nmpo nedextn marepianis, AKi MO-
TpIOHO BH3HAYMTH, 1 HEAJEKBATHE KOHCTPYIO-
BaHHSI.

) Indopmartis mpo kpuTepii ceCMIYHOTO MPOEK-
TyBaHHS, BUKOPUCTaH1 JUIsl 13HAYaJIbHOTO MPOEK-
TYBaHHSI, BKJIIOYAIOYM BEJIMYMHY Koe(ilieHTa
3MEHIIEHHS 3yCHJIb (KOediIlieHT - (), KO HOoro
MO>KHA 3aCTOCOBYBATH.

g) Onuc moto4Horo 1/abo 3amIaHOBAaHOTO BHKO-
pucTanHs OyniBii (3 1IeHTH(IKAIIEI0 HOTO KIacy
BIJIMOB1IAJILHOCTI, SIK OMTUCAHO B CTaHIAPTI

EN 1998-1:2004, 4.2.5).

h) IloBropHa oIliHKa mepeadAYeHHUX i 3
ypaxyBaHHSIM BUKOPHUCTaHHS Oy TiBIII.

1) [Hopmartist mpo TUT 1 CTYIIHB MOTIEPEIHBOTO 1
MMOTOYHOTO MOIIKO/PKCHHS Oy IIBETbHUX HECYUUX
KOHCTPYKITIH, TIpH HOTO HASBHOCTI, BKIIOYAIOYH
paHilie MpoBeeH1 3aX0IH 010 PEMOHTY.

(2)P 3anexxHo BiA KUIBKOCTI SIKiICHOT iH(poOpMaIrii,
3i0paHoi B NyHKTaX, BUKIAJACHUX BHIIE, CIII
NPUAHATHA BIANOBIAHI TUIHM aHaTi3y 1 pi3HI 3Ha-
YeHHs KOe(]IIIEHTIB JOCTOBIPHOCTI, SIK BKa3aHO B
MyHKTI 3.3.

3.3 PiBenb indopMaTUBHOCTI

3.3.1 Bu3snauenHns piBHiB indgopMaTUBHOCTI
(1) dns BubOpy mpUMHITHOTO TUIY PO3PAXYHKY
1 BIANOBILAHMX 3HAa4YeHb Koe(illieHTy AOBipUOi
BIPOT1IHOCTI BHU3HAYAIOTHCSI TPU HACTYIHI PiBHI1
1HPOPMATHUBHOCTI:

KL1: O6mexena iHpOpMaTHUBHICTh

KL2: 3Buuaiina iHpopMaTHUBHICTh
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tions.

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

d) Information about the overall dimensions
and cross-sectional properties of the building
elements and the mechanical properties and
condition of constituent materials.

e) Information about identifiable material de-
fects and inadequate detailing.

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

g) Description of the present and/or the
planned use of the building (with identification
of its importance 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
previous and present structural damage, if any,
including earlier repair measures.

(2)P Depending on the amount and quality of
the information collected on the points above,
different types of analysis and different values
of the confidence factors shall be adopted, as
indicated in 3.3.

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
levels are defined:

KL1: Limited knowledge

KL2: Normal knowledge

15
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KL3: IToBHa iHpOPMATUBHICTH

(2)YuHHMKaMHU, IO BU3HAYAIOTH BIAMOBIIHUI
piBenb iHpopmaTuBHOCTI (ToO6TO KLI1, KL2 abo
KL3), saBnsroTcst HACTYIIHI:

|) ceomempis: reomMeTpUUHI BIIACTHBOCTI KOH-
CTPYKTUBHOI CUCTEMH, 1 €JIEMEHTIB KOHCTPYKIIii,
SK1 HE SIBJSIFOTHCS HECYYHMH (HAIPUKIIAI, TTaHe1
3 IETJITHUM HallOBHEHHSIM), SIKI MOXYTh BILJIBA-
TH Ha MOBEIHKY KOHCTPYKIIii.

1) 0emani: BKItOYAIOTH KITBKICTH 1 JI€TATFOBAHHS
apMaTypu B 3aJ1300€TOHI, 3'€THAHHS MDK CTa-
JIEBUMH €JIEMEHTaMU, TIPUETHAHHA AladparM 10
01YHOT KOHCTPYKIIii, 110 YUHUTD OTIp, IEPEB'SI3KY
1 3'€/IHAHHS PO3YUHIB METJISHOT KJIAJIKU 1 Xapak-
Tep OyAb-sIKUX apMYIOYUX €JIEMEHTIB B HETJISTHII
KJTa 1111

IIT) mamepianu: wmexaHiuHi BIACTHBOCTI Ma-
TepiaiiB CKJIAJOBUX €JIIEMEHTIB.

(3) Hocsarmyruii piBeHb 1H()OPMATHUBHOCTI
BHU3HAYA€ MPUHHATHUN METOJ| PO3paXyHKY (JMB.
4.4), a TakoX 3HAYEHHS, AKI MAIOTh OyTH TPHIA-
HATI A1 KoeimieHTy AoBip4yoi BipOTiAHOCTI
(CF). Ilpomenypu aisi OTpUMaHHS HEOOXiTHUX
JAHUX TPEJCTaBICHI B MyHKTI 3.4.

(4) B3aeM03B's130K MK pIBHSIMHU 1H(POPMATHBHO-
CTI 1 3aCTOCOBAaHMMH METOJIaMH PO3PaxyHKY, 1
Koe(diieHTH AOBIpYOi BIPOTIMHOCTI MPOLTIOCT-
poBani B TabOmuii 3.1. BusHaueHHs TepMiHIB
"Bi3yanpHUi", "moBHHUI", "oOMexeHui", "pos-
mupeHui" 1 "BuuepnHUi" npuBeneHi B TaOIUIll
3.4.

3.3.2 KL1 O6mesxena ingopmMaTuBHiCTH

(1) KL1 BigmoBizae HACTYMHOMY CTaHy iH(OP-
MaTUBHOCTI:

I) eeomempis: 3aranbpHa reoMeTpis KOHCTPYKIIT i
pO3Mipu €IeMEeHTIB BifioMi i3 : (a) 3HOMKH, abo
(b) 3 opuriHambHHUX €CKi3HUX OyIiBEIbHUX
KpecJeHb, BUKOPHUCTOBYBaHHUX  SIK TSt
OpUTiHAJIbHOTO OYIiBHUIITBA, TaK 1 ISl OyIb-
SKAX Toganbinux moaudikamii. Y Bumaaky (b)
CIIil TIEPEBIPATH HA MICI{l JIOCTATHIO BUOIPKY SIK
pPO3MIpiB 3arajbHOi reoMeTpii, Tak 1 po3MipiB
€JIEMEHTIB; MPH HAABHOCTI ICTOTHUX PO30LKHO-
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KL3: Full knowledge

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

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

I1) details: these include the amount and detail-
ing of reinforcement in reinforced concrete,
connections between steel members, the con-
nection of floor diaphragms to lateral resisting
structure, the bond and mortar jointing of ma-
sonry and the nature of any reinforcing ele-
ments in masonry.

I11) 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 confi-
dence factors (CF). The procedures for obtain-
ing the required 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
definitions of the terms “visual”, "full”, "lim-
ited”, "extended" and "comprehensive" in the
Table are given in 3.4.

3.3.2 KL1: Limited knowledge

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

I) geometry: the overall structural geometry
and member sizes are known either (a) from
survey, or (b) from original outline construc-
tion drawings used for both the original con-
struction and any subsequent modifications. In
case (b), a sufficient sample of dimensions of
both overall geometry and member sizes
should be checked on site; if there are signifi-
cant discrepancies from the outline construc-



CTeH 3 €CKI3HUM OYIIBEIbHUM KPECICHHSM CIIiJ
BUKOHATH OLIBII OBHE 3HATTS PO3MIpIB.

Tabmmus 3.1: PiBui indopmaTruBHOCTi i Bia-
noBiHi MeToau po3paxynky (LF: Po3paxyHnok
HA ropu3oHTA/ILHe HaBaHTaxkeHHsi, MRS: Po-
3paxyHOK MOJAJIbHOIO CIIEKTPY peakuii) i ko-
edinienTu noBipui Biporiznocrti (CF)
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tion drawings, a fuller dimensional survey
should be performed.

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

PiBensb iHdopma-
TUBHOCTI
Knowledge Level

T'eomerpis
Geometry

Herani
Details

KoeiuienT
JIOBip4Oi
BiporigHicti
CF

MeTtoau
PO3paxyHKy
Analysis

Martepianu
Materials

3MozeNIbOBaHAa KOHCTPYKIIS
y BIiIMOBIIHOCTI 3 BHUKOpPHC-
TaHOIO MPAKTHKOIO 1 3 0OMe-
JKEHUM OIJISIZIOM Ha MicIii
KL1
Simulated design in accord-
ance with relevant practice
and from limited in siu
inspection

3Ha4YeHHs, BUKOPHCTaHi 3a YMOB-
YaHHSM, BIAMOBIZHO 10 CTaHIAPTIB,
nilouynx mix 4yac OyniBHHITBA, i 3
O0MEXeHUM  BHUIIPOOYBaHAM  Ha
MiCL[i LF-MRS CFKLl
Default values in accordance with
standards of the time of construc-
tion and from limited in-sitv testing

3 HEMOBHHMX OpHUTiHAIBHUX
JleTallbHUX OyniBeNbHUX
KpPEClleHb 3 OOMEXEeHUM
orsAoM Ha wMicui abo 3
PO3LIMPEHHM OIJLIIOM Ha
MicIii

3 opuriHaJbHUX €cKi-
3HUX OyniBeabHUX
KpeclieHb 3 BHOipKO-
BOIO Bi3zyasizariieto
31OMKH a00 3 TOBHOO
KL2 3HOMKOIO
From incomplete original
detailed construction draw-
ings with limited in-sitv
inspection or from extended
in-sitv inspection

From original outline
construction drawings
with sample visual
survey or from full
survey

3 OPI/IFiHaHLHI/IX NPOCKTHUX TEX-
HIYHUX YMOB 3 OOMEXEHHMMM BH-
npobyBaHHAMM Ha Micli abo 3
PO3LIMPEHHHUX  BUIPOOYBaHb Ha
Micri

Bei
From original design specifications All CFkL2
with limited in-situ testing or from

extended in-situ testing

3 opuriHaJbHUX JETaJbHUX
OyniBeNbHUX  KPECIeHb 3
OOMEKEHHM  OrJIIIOM  Ha
micii abo 3 BHYEPIHHUM
OIJISZIOM Ha MicIi

KL3 From original detailed Con-
struction  drawings  with
limited in-sitv inspection or
from comprehensive in-situ
inspection

3 OpHriHaJbHUX NPOTOKOJNIB BH-
npoOyBaHb 3 OOMEXEHUM BHUIIPOOY-
BaHHSM Ha MicIli a00 3 BHYEPIAHUM
BUNPOOYBaHHSM Ha Micmi

Bei

From original test reports with All

limited in-sitv testing or from com-
prehensive in-situ testing

CFkis

I[MPUMITKA 3nauenHs, Koe}illieHTy JTOBip4Oi BipOriIHO-
CTi, sike TOBMHHE BHUKOPHCTOBYBATHCS B KpaiHi, MOXXHa
3Haiitn B i HarioHanpHOMY nonatky. PekomenmoBaHuMH
3HAYEHHAMH € CF, , =135, CF , =120 i CF ,=100.

1) oemani: neranxi KOHCTPYKIIii HE CTaOTh BiO-
MUMHU 3 JeTadbHUX OYIiBEIbHHUX KPeCclIeHb 1 MO-
XKyTh OyTH JOMYyIEHI Ha MiJCcTaBl 3MOJIENbOBa-
HO1 KOHCTPYKIii BIAMOBIIHO IO 3BHYANHOI Mpak-
TUKH MiJ 4ac OYyJIBHUIITBA; B JAHOMY BHUIIAIKY
CIiJT IPOBOAMTH OOMEKEH1 OTJISIIM B HaWOUIBII
KPUTHYHUX €JIEMEHTaX JJIsl IEPEBIPKH TOTO, 11100
JOMYIIeHHs. BiINoOBinanu (GakTUYHIA cHUTyalii.
Inakme Oyzne mOTPIOHO 3aCTOCOBYBAaTH OLUIBII
JETaJbHUN OrJISLA Ha MICIII.

I1) mamepianu: vemae Ge3nocepenHboi HPOP-

NOTE The values ascribed to the confidence factors to
be used in a country may be found in its National An-
nex. The recommended values are CF,, =135,

CFy , =120 and CF, ,=100.

I1) details: the structural details are not known
from detailed construction drawings and may
be assumed based on simulated design in ac-
cordance with usual practice at the time of
construction, in this case, limited inspections in
the most critical elements should be performed
to check that the assumptions correspond to the
actual situation. Otherwise, more extensive w-
situ inspection is required.

I11) materials: no direct information on the me-
17
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Mallii mpo MeXaHIYHi BJIACTHBOCTI OyAiBEITbHHX
MaTepialliB K 3 OPUTIHAJIBHUX MPOCKTHUX TEX-
HIYHUX YMOB, TaK i 3 OPUTIHAJIBHHUX MPOTOKOJIIB
BUIIPOOYyBaHb. HeoOXimHO NPUIHATH 3HAYCHHS
3a yMOBYAHHSM, BiIIOBIHO /IO CTaHIAPTIB, IIO
TIIOTh i 9ac OyMiBHHIITBA, 1 CYIPOBOJUTH iX
00OMEXEHUMH BUIMPOOYBaHHSIMHU HAMOUIBII KpH-
THYHUX €JIEMEHTIB Ha Micyi.

(2) 3ibpanoi iHpopmarii MOBUHHO OyTH IOCTAT-
HBO JUII BUKOHAHHS MICIIEBUX TEPEBIPOK Xapak-
TEPUCTUK €JEMEHTIB 1 JUIsl MOOYAOBHM YHpyroi
MOJE1 ISl pO3paxyHKy KOHCTPYKIIIH.

(3) TloBuHHa OyTHM mMpoOBEJCHA OIlIHKA HECYYOi
31aTHOCTI KOHCTPYKIi, Ha MiACTaBl CTaHy 00-
MEXEHOi 1H()OPMATUBHOCTI 3 BUKOPUCTAHHIM
JHIMHUX METOMIB pO3paxyHKy — CTaTUYHUX abo
auHAMIYHEX (1uB. 4.4).

3.3.3 KL2: 3Buuaiina inpopmaTuBHicTH

(1) KL2 BigmoBimae HacTymHOMY cTaHy iH(Op-
MAaTHUBHOCTI:

I) eeomempis: 3aranbHa TEOMETPIst KOHCTPYKIIIT i
pPO3MipH e€JIeMEeHTIB BioMi abo (a) 3 pacmupeHoi
3iiomMkH, a0 (D) 3 ecki3HMX OyIiBEIbHUX Kpec-
JIeHb, BUKOPUCTAHUX SIK JJII OPUTIHAIBHOTO OY-
MIBHHUIITBA, TaK 1 ISl IHIIKX MOJAIBIINX 3MIH. Y
Bunaaky (b) cmig mepeBipssT Ha MICIli TOCTATHIO
BHOIPKY SIK pO3MIpiB 3arajibHOi reoMeTpii, Tak i
PO3MIpIB €JIEMEHTIB; 32 HAIBHOCTI CYTTEBUX PO3-
ODKHOCTEH 3 €CKI3HUMH OyIBEJIbHUMHU KPECIICH-
HSIMH CJTiJ] BUKOHATH ITOBHIIIIE 3HATTS PO3MIPIB.

1) Oemani: nerami KOHCTPYKIi Bimomi abo 3
PO3IIMPEHOTO OTJIALY Ha MicIli, a00 3 HEITOBHUX
JeTaNbHUX OYyNiBEJIbHUX KPECICHb. Y OCTaHHb-
OMY BUIAJIKy CIIiJi BAKOHATH OOMEXCHHU OTJISIT
Ha micyi B HAHOLTBIII KPUTHYHUX €IEMEHTaX JJIs
MepeBipKH BIAMOBIIHOCTI TOCTYNHOI iHpopMaIlii
(bakTuyHii cuTyarii.

1) mamepianu: indopmaris Ipo MexaHivHi Bia-
CTHBOCTI Oy/iBeIbHUX MaTepialliB JOCTYyMHa abo
3 pO3UIMpPEHUX BHUNPOOYyBaHb Ha Micyi, abo 3
OpUTiHAJIBHUX TMPOEKTHUX TEXHIYHUX YMOB. Y
IbOMY OCTaHHbOMY BUIIAJIKy, HEOOXIHO MpOBe-
cTi oOMexeHe BUMpoOyBaHHS HA MICIIL.
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chanical properties of the construction materi-
als is available, either from original design
specifications or from original test reports. De-
fault values should be assumed in accordance
with standards at the time of construction, ac-
companied by limited in-situ testing in the
most critical elements.

(2) The information collected should be suffi-
cient for performing local verifications of ele-
ment capacity and for setting up a linear struc-
tural analysis model.

(3) Structural evaluation based on a state of
limited knowledge should be performed
through linear 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
extended survey or (b) from outline construc-
tion drawings used for both the original con-
struction and any subsequent modifications. In
case (b), a sufficient sample of dimensions of
both overall geometry and member sizes
should be checked on site; if there are signifi-
cant discrepancies from the outline construc-
tion drawings, a fuller dimensional survey is
required.

I1) details: the structural details are known ei-
ther from extended in-situ inspection or from
incomplete 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 corre-
sponds to the actual situation.

I11) materials: information on the mechanical
properties of the construction materials is
available either from extended in-situ testing or
from original design specifications. In this lat-
ter case, limited in-situ testing should be per-
formed.



(2) 3iOpanoi inpopmariii MOBUHHO OyTH JOCHTH
JUIs. BUKOHAHHS MICIIEBHX NEPEBIPOK XapaKTepH-
CTHK €JIEMEHTIB 1 Jjisi moOymoBu iHIHHOI a0
HENIHITHOT MOJIe)I KOHCTPYKITIi.

(3) Orinky Hecy4oi 3MaTHOCTI KOHCTPYKIIiH, siKa
0a3yeTbecsl Ha MIACTaBi 1aHOTO PiBHS iH(pOpMaTH-
BHOCTI MOJKJIMBO BHUKOHATH 3 BHKOPHCTaHHSIM
THIKHOTO a00 HENIHITHOTO METO/IB PO3PAXYHKY
CTaTHYHOTO a0 AMHaMivHOTO (nuB. 4.4).

3.3.4 KL3: IloBHa iHdopMaTHBHiCTH

(1) KL3 BigmoBimae HacTymHOMY cTaHy iHdOp-
MAaTHUBHOCTI:

I) ceomempis: 3aranbpHa reoMeTpis KOHCTPYKIIT i
pO3MipH €JIeMEHTIB BiZjloMl abo (a) 3 BHUEPHHOL
3iiomKH, a0o (D) 3 moBHOTO HAbOPY ecKi3HUX OY-
TBEJIbHUX KpecJeHb, BUKOPUCTOBYBAHUX SIK JJISI
CHOPY/DKEHHS. KOHCTPYKLINA, Tak 1 A IHIIHUX
nojaneinux 3miH. Y Bunaaky (b) ciix mepeips-
TH Ha MiClli JOCTaTHIO BUOIPKY SIK 3arajbHOI Ie-
OMeTpli, Tak 1 pO3MIpIB OKPEMHX EJIEMEHTIB; 3a
HasIBHOCT1 ICTOTHHX PO30DKHOCTEH 3 €CKI3HUMHU
OyIiBEIbHUMU KPECICHHSIMU HEOOXiTHO 3p00OHUTH
OUTBII JETAIBHE 3HATTS PO3MIpIB.

1) demani: nerami KOHCTPYKILii Biomi abo 3 BU-
YEPITHOTO OIJISIAY Ha Mmicyi, abo 3 Habopy me-
TabHUX OyJIBEIIBHUX KPECICHb. Y OCTAaHHBOMY
BHIAJIKY, CJIiI BAKOHYBAaTH OOMEXEHI OTJISIN Ha
Micyi B HAWOUIbII KPUTUYHHX EJIEMEHTax st
MePEBIPKU BIAMOBITHOCTI AOCTYMHOI iHpopMmarii
(hakTHYHIA cUTYyaIlii.

1) mamepianu: indopmariis Ipo MexaHidHi BiIa-
CTHBOCTI OyJiBelIbHUX MaTepianiB I0CTymHa abo
3 MOBHOTO IUKJIY BUIPOOYBaHb Ha Mmicyi, abo 3
(haKTUYHUX MPOTOKOJIB BUNPOOyBaHb. Y OCTaH-
HBOMY BUIIQJIKy CJiJi BHKOHATH OOMEKEHUI
00’eM BUIIPOOYBaHb Ha Micyi.

(2) 3acrocoByetbes 3.3.3(2).

(3) 3acrocoByerbes 3.3.3(3).

3.4 InenTndikanis piBHs iHgopmaTuBHOCTI

3.4.1 I'eomeTpis

3.4.1.1 Ecki3Hi OyaiBe/bHi KpecieHHs
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(2) The information collected should be suffi-
cient for performing local verifications of ele-
ment capacity and for setting up a linear or
nonlinear structural model.

(3) Structural evaluation based on this state of
knowledge may be performed through either
linear 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:

I) geometry: the overall structural geometry
and member sizes are known either (a) from a
comprehensive survey or (b) from the com-
plete set of outline construction drawings used
for both the original construction and any sub-
sequent modifications. In case (b), a sufficient
sample of both overall geometry and member
sizes should be checked on site; if there are
significant discrepancies from the outline con-
struction drawings, a fuller dimensional survey
is required

I1) details: the structural details are known ei-
ther from comprehensive in-situ inspection or
from a complete set of detailed construction
drawings. In the latter case, limited in-situ in-
spections in the most critical elements should
be performed to check that the available infor-
mation corresponds to the actual situation.

I11) materials: information on the mechanical
properties of the construction materials is
available either from comprehensive in-situ
testing or from original test reports. In this lat-
ter case, limited in-situ testing should be per-
formed.

(2) 3.3.3(2) applies.

(3) 3.3.3(3) applies

3.4 Identification of the Knowledge Level
3.4.1 Geometry

3.4.1.1 Outline construction drawings
19
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(1) EckizHumu OyaiBelIbHUMHU KPECICHHSMH €
JOKYMEHTH, SIKi OTIHCYIOTh T€OMETPII0 KOHCTPY-
KIIii, JO03BOJISAIOUM 1MeHTU(IKYBATH HECY4l ene-
MEHTH KOHCTPYKIIil, 1 iX po3MipH, a TaKOX KOHC-
TPYKTHUBHY CHCTEMY, SIKa TIOBUHHA BUTPUMYBATH
SK BEpTHKAJIbHI, TaK 1 TOPU30HTANIBHI J1ii HaBaH-
Ta)KCHb.

3.4.1.2 leraabHi OyniBeibHi KpecaeHHs

(1) JeranbHuME KpECICHHIMH € JTOKYMEHTH, SIKi
OMHCYIOTh T€OMETPII0 KOHCTPYKLIi, JO3BOJIAIOUN
11eHTU(IKYBAaTH HECY4l €JIEMEHTH KOHCTPYKIIIL, 1
iX po3MIpH, a TAaKOX KOHCTPYKTUBHY CHUCTEMY,
siKa TTOBUHHA BUTPUMYBATH SIK BEPTUKAJIbHI, TaK 1
TOpPU30HTAJIBHI JIi HaBaHTakeHb. Kpim Toro, Bo-

HU MICTAThH 1HPOPMAIII0 Npo JeTalil (K BKa3aHO
B 3.3.1(2)).

3.4.1.3 BizyaJsibHa 3iioMKa

(1) BizyanpHa 3iioMKa € TPOLEAYPOIO TMEPEBIPKU
BUIMOBIIHOCTI MDK (DaKTHYHOK TE€OMETPIEIO
KOHCTPYKIUII 1 JOCTYIIHUMH €CKI3HUMH OY/I1Belb-
HUMH KpecsieHHsIMH. CITil BAKOHYBaTH BUOIPKOB1
T€OMETPUYHI BUMIPIOBaHHSI HA BUOPAHUX eJIeMe-
HTax. MOXJIMB1 3MIHA KOHCTPYKIIii, K1 MOXYTh
MaTH MicIie i yac OymiBHUIITBA a00 MiCis HOTo
3aBEPIICHHS, MJIATAIOTh 3HOMII BiAMOBIIHO IO
nyHkry 3.4.1.4.

3.4.1.4 IloBHa 3iioMKa

(1) TloBHa 3iioMKa € TPOLEAYPOIO, B PE3yabTaTi
SIKOT CKJIAAaroThes OyaiBeIbHI KpPECISHHS, IO
J03BOJISIIOTh  17ICHTU(IKYBaTH HECYYl €JIEMEHTH
KOHCTPYKIIii, 1 IX po3MipH, a TaAKOK KOHCTPYKTH-
BHY CHUCTEMY, SIKa IOBHHHA BUTPUMYBATH K Be-
PTUKAJIbHI, TaK 1 TOPU30HTAJIBbHI M.

3.4.2 eramni

(1) B xomi ormsamiB MOXYThb OyTH MPHUHHATI
HACTYIH1 Ha/liiH1 HEpYHHYIOU1 METOIH:

3.4.2.1 MoaenoBaHHS POEKTY
(1) MopgentoBaHHSI MPOEKTY € TPOLEIYPOI, B
pe3yibTaTi AKOi BU3HAYAETHCS KUIBKICTh 1 pO3-

MIIIEHHSI apMyBaHHS, — SIK B IIOB3JIOBKHBOMY,
Tak 1 B MONEPEYHOMY HampsMi — y BCiX €JIeMeH-
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(1) The outline construction drawings are those
documents that describe the geometry of the
structure, allowing for identification of struc-
tural 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, al-
lowing for identification of structural compo-
nents and their dimensions, as well as the
structural system to resist both vertical and lat-
eral actions. In addition, they contain infor-
mation 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 con-
struction drawings. Sample geometry meas-
urements on selected elements should be car-
ried out. Possible structural changes which
may have occurred during or after construction
should be subjected to a survey as in 3.4.1.4.

3.4.1.4 Full survey

(1) A full survey is a procedure resulting in the
production of structural drawings that describe
the geometry of the structure, allowing for
identification of structural components and
their dimensions, as well as the structural sys-
tem 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
reinforcement, both longitudinal and trans-
verse, in all elements participating in the verti-



Tax, MO OEpyTh y4acTh B 3a0€3MEUYCHHI CTIHKOCTI
OyaiBii SIK 10 BEPTUKAIBHHX, TAK 1 10 TOPU30H-
TalbHUX  BIUMBIB.  [IpoekryBanHs  ciin
3MIIICHIOBATH HAa MiJACTaBi HOPMATHBHHUX JIOKY-
MEHTIB 1 MMPAKTUYHOTO JIOCBiNY, aKTyaabHOTO Ha
qac OyAiBHUIITBA.

3.4.2.2 O0oMeskeHe 00CTEKEHHA HA Mici

(1) OOmexeHuit orisia Ha MICIi € MPOIETYPOIO
MEPEBIPKU BIAMOBIAHOCTI MDK (PaKTUYHUMH Jie-
TaJsIMU KOHCTPYKIIT 1 JOCTYIIHUMHU JI€TaIbHUMU
OyaiBeNbHUMH KpeCJIeHHSIMHU a0o pe3ylbTaraMu
MOJISTIOBaHHA TpoekTy B nyHkTi 3.4.2.1. Ile
BKJIIOYa€ BHUKOHAHHS OIJIAIB, SK BKa3aHO B

3.4.4(1)P.
3.4.2.3 Po3mupeHe 00cTe:KeHHS HA MicIi

(1) Posmmpenuii orisa Ha MICIi € TPOLEAYPOIO,
sIKa BUKOPUCTOBYETHCS B THX BHUIAJKaX, KOJHU
OpUTriHaJbHI JeTalbH1 Oy/liBeNbH1 KPECICHHS He-
noctynHi. Ile cnpuunHse 3a co00r0 BUKOHAHHS
OTJISA/IIB, SIK BKa3aHO B MyHKT1 3.4.4(1)P.

3.4.2.4 TloBHe 00cTEeKEeHHA HA MicIi

(1) BuueprnHwmii OrJIsSa Ha MICI[i € MPOLEIYPOIO,
sKa BUKOPUCTOBYETbCA B TUX BHUIAJAKaX, KOJIH
OpHTIHAIBHI JIeTadbHI OyAiBEIbH1 KPECICHHS He-
JOCTYIHI, 1 KOJIK MOTPIOHUN OLIBIIT BUCOKHM Pi-
BeHb iH(popMaTUBHOCTI. Lle cipuuunsie 3a co6010
BUKOHAHHS OTJISAIB, K BKa3aHo B 3.4.4(1)P.

3.4.3 Marepianu

3.4.3.1 PyiiHiBHe i HepyiiHyl0Ue BHIIPOOYBaH-
HSl

(1) Caix po3risgaTé MOKIMBICTE BUKOPHCTAHHS
HEpPYHHYIOUMX METOJIB BHUIPOOYBaHb (HAMpu-
KJ1aJl, BAPOOYBaHHsI 0OCTYKYBaHHSIM MOJIOTKOM
Imigra, 1 T. A.); NIpOTE Taki BUIPOOYBAHHS CIIiJ
BUKOPHUCTOBYBaTH HE OKPEMO, a y IMOEIHAHHI 3
PYHHIBHUMH BUIIPOOYBaHHIMH.

3.4.3.2 O0mexeHe BUIPOOYBAHHS HA Micli

(1) O6mesxeHa mporpama BUIPOOYBaHHS Ha Mic-
i — € IPOLEAYpPOIO JUIsl OTPUMAHHS J10AaTKOBOI
iH(OopMalii mpo BIACTUBOCTI MaTepialiB, B3STOIO
abo 13 cTaHmapTiB mig yac OyAiBHMLTBA, abo 3
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cal and lateral resistance of the building. The
design should be carried out based on regulato-
ry documents and state of the practice used at
the time of construction.

3.4.2.2 Limited in-situ inspection

(1) A limited in-situ inspection is a procedure
for checking correspondence between the actu-
al details of the structure with either the avail-
able detailed construction drawings or the re-
sults of the simulated design in 3.4.2.1. This
entails performing 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 proce-
dure used when the original detailed construc-
tion drawings are not available. This entails
performing 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
procedure used when the original detailed con-
struction drawings are not available and when
a higher knowledge level is pursued. This en-
tails performing inspections as indicated in
3.4.4(1)P.

3.4.3 Materials

3.4.3.1 Destructive and non-destructive test-
ing

(1) Use of non-destructive test methods (e.g.,
Schmidt hammer test, etc.) should be consid-
ered, however such tests should not be used in
isolation, but only in conjunction with destruc-
tive tests.

3.4.3.2 Limited in-situ testing

(1) A limited programme of in-situ testing is a
procedure for complementing the information
on material properties derived either from
standards at the time of construction, or from
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OpUTiHAIBHUX MPOEKTHUX TEXHIYHUX YMOB, abo
3 OpUTIHAIBHUX MPOTOKONIB BUnpoOyBaHHs. Lle
MIPUBOJIUTE JI0 HEOOXITHOCTI BUKOHAHHS BHIIPO-
OyBanb, sk Bkazano B 3.4.4(1)P. Ilpote, sikino
3HA4YeHHs, OTPHMaHI 3 BHUIPOOYBaHb, BUSBIIS-
IOTBCS HWKYMMH 32 3HAUCHHS, SKi BHKOPHCTO-
BYIOTBCS 32 YMOBYAaHHSIM B BiAMIOBIIHOCTI 13 CTa-
HIapTaMH, IO MiOTh Ha 4Yac OYIIBHUIITBA, TO
noTpiOHE BUKOHAHHS PO3IIUPEHUX BUIIPOOYBaHb
Ha MICITi.

3.4.3.3 Po3mmpene BUNpoOyBaHHs Ha Micii

(1) Posmupena nporpama BUnpoOyBaHb Ha MICII1
€ TPOLIETyPOTO ISl OTPUMAHHS 1H(pOpMAIIii, KOJIU
HI OpUTIHAJIbHI MPOEKTHI TEXHIYHI YMOBH, HI
MIPOTOKOJIM BUMNPOOYBaHb HE € JOCTYNMHUMH. B
il cuTyallii HeoOX1JHO BUKOHATH BUIPOOYBaH-
Hs K BKa3aHo B 3.4.4(1)P.

3.4.3.4 TloBHe BUNIPOOYBaHHS HA Micui

(1) BuuepnHa nporpama BUIIPOOYBaHHSI Ha Mic-
i, € MPOIEeNypOI0 Al OTpUMaHHA 1H(pOpPMAIIii,
KOJIM HI OpPHUTiHAJIbHI NPOEKTHI TEeXHIYHI YMOBH,
Hi ITPOTOKOJIM BUIPOOYBaHb HE € JOCTYITHUMH, 1
KOJIM TMOTpIOHMI BHINWKA piBeHb 3HaHHA. lle
CIPUYMHSIE 32 COOOI0 BUKOHAHHS BUIIPOOYBaHBb
sik BKazaHo B 3.4.4(1)P.

3.4.4 BusHaueHHs piBHIB 00CTe:KeHb i BUIIPO-
OyBaHb

(1)P Knacudikarrist piBHIB OIJIsi1y 1 BUIIPOOYBaHb
3aJICKUTh Bl TPOIEHTHOI YacTKH EJIEMEHTIB
KOHCTPYKIIii, SIKI MOTPIOHO TEPEBIPUTH IS 35-
CyBaHHS JIeTaJIeH, a TAKOX BiJl YKCiIa 3pa3KiB Ma-
TepiaiiB Ha MOBEPX, sIKI MOTPIOHO BimIOpaTh IS
BUNPOOYBaHb.

[MPUMITKA O06'em oOcTexeHb 1 BUIIPOOYBaHb, Ui KOHK-
peTHoOi KpaiHu, BKazyeThcs B ii HamionansHOMy JlomaTky.
Jia 3BUYaifHUX CUTYyalid peKOMEHIOBaHI MiHIMANbHI 3Ha-
YeHHs mpencTaBiieHi B Tabmumi 3.2. MoXyTe MaTu Micie
BUIAAKH, [0 BUMAararOTh 30LIbIICHHS ACIKHX 3 Hux. Lli
BHIIAAKH OyayTh BKa3aHi B HarionansHOMY Jlomatky.
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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 default values in accord-
ance with standards of the time of construction,
an extended in-situ testing is required.

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 reports are available. This entails perform-
ing 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 neither the original design specification
nor the test reports are available and when a
higher knowledge 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 inspec-
tion and testing depend on the percentage of
structural 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.



Tabmmus 3.2: PexoMeHnaoBaHi MiHIMaJbHI
BHMOTHM JJIsl Pi3HUX piBHIiB 00cTexkeHb i BH-
Npod0yBaHb.
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Table 3.2: Recommended minimum re-
quirements for different levels of inspection
and testing.

O6crexenns (neranei)
Inspection (of details)

BumnpobysanHs (Matepianis)
Testing (of materials)

JIJ1sl KOX)KHOT'O THITY OCHOBHHX HECYYUX €JIEMEHTIB (0aJika, KOJIOHa, CTiHA):
For each type of primary element (beam, column, wall):

PiBeHp oOcTexeHb 1 BUIPOOYBaHb
Level of inspection and testing

checked for details

IIporieHTHA dYacTKa EJIEMEHTIB, IO
TICPEBIPSIFOTHCS ICTAITBHO

Percentage of elements that are

Yucino 3pa3kiB MaTepiaay Ha IMo-
BEpX

Material samples per floor

O6mexennit Limited 20 1
Posmmpennit Extended 50 2
Iosauit Comprehensive 80 3

3.5 KoedinienTn nosipuoi Biporianicri

(1)P Jlns BU3HAYEHHS BJIACTUBOCTEH ICHYHOYMX
MarepiaiiB, SKi TOBHHHI BHKOPUCTOBYBATHCS
IpU PO3PAaxXyHKY MIIHICTHUX XapaKTepUCTHK,
SKIIO 11 XapaKTepUCTUKU MOTPIOHO MOpIBHIOBA-
TH 3 BUMOTAMH TIO0 HAJIMHOCTI, Cepe/iHI 3HAYCH-
Hs, OTpUMaH1 3 BUIIpoOyBaHb Ha MiCIli 1 3 10AaT-
KOBHX JKepen iH(popmalii, MaloTh OyTH po3ai-
neHi Ha koedimienTn aoBipuoi BiporigHicTi, CF,
npuBeneHi B Tabmwuii 3.1 1 BigmoBigaloTh PiBHIO
inpopmaruBuocti (nuB. 2.2.1(5)P).

(2)P st BU3HAUEHHS BIIACTUBOCTEH, SIK1 TOBHH-
Hi BUKOPUCTOBYBATHUCS TIPH PO3PAXYHKY CUIIOBUX
XapaKTEPUCTHK (MIIHOCT1) IJIACTUYHUX EJIeMEH-
TiB, SIKI TIE€pPEeNar0Th HABAHTAKCHHS Ha KPHUXKI
KOMIIOHEHTH/MEXaHI3MH, JUIi BUKOPUCTAHHS B
nyukti 4.5.1(1)P(b), cepenni 3HaueHHs XapakTe-
PUCTHK ICHYIOUHMX MarepiajiB, OTpUMaHI 3 BH-
npoOyBaHb Ha MICII 1 3 JOJATKOBUX JKEPEI 1H-
dbopmartii, MOTPIOHO MTOMHOXXHTH Ha KOE(DIIIEHT
noipuoi BiporigHocti CF, npuBeaeHy B Tabauiri
3.1 s BiAMOBIIHOTO PiBHSI 1HGOPMATUBHOCTI.

4 OOIHKA CTAHY
4.1 3araabHi BizomocTi

(1) Ominka craHy € KUIBKICHOIO MPOIEAYpPOIO
MepeBipKHu TOTo, 4u Oy/e JaHa MOIIKOKeHa abo
HEMOIIKO/PKeHa OyIiBis 3aJOBOJBHATH KpH-
TEpiAM MOTPIOHOTO T'PAaHUYHOTO CTaHy, SIKUH Bi-
JTOBIIa€ TaHOMY CEHCMIYHOMY BIUIMBY, SIK BKa-
3aHo B 2.1.

(2)P Hanumii CtangapT mpu3HAYEHUH TSI OI[IHKU

3.5 Confidence factors

(1)P To determine the properties of existing
materials 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 addi-
tional sources of information, shall be divided
by the confidence factor, 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 ductile components delivering action effects
to brittle components/ mechanisms, for use in
4.5.1(1)P(b), the mean value properties of ex-
isting 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 lim-
it state appropriate to the seismic action under
consideration, as specified in 2.1.

(2)P This Standard is intended for the assess-
23
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OKpeMux OyJiBenb, sl yXBAJICHHS pIlIeHb PO
HEOOXIJHICTh KOHCTPYKIIHHUX 3MiH 1 IPOEKTHUX
poOit mpu HeoOximHOCTI iX pexoncTpykii. Cra-
HIApT HE MPU3HAYCHUH IS OI[IHKH YPa3JIUBOCTI
HaceJieHHs abo rpyn OyIiBenb i AJis OLIHKH CE-
CMIYHOTO PU3HKY PI3HOTO BHIY (HAPUKIAJI, IS
BU3HAYCHHS CTPaXxOBOTO PHU3WKY, Ui BCTAHOB-
JICHHS TPIOPUTETIB B MOM'AKIIECHHI PU3UKY 1 T.
).

(3)P Ilpoueaypa ouiHKM MOBHHHA TIPOBOIUTHCS 3
BUKOPHUCTAaHHSIM METOMIB 3araJbHOTO PO3paxyH-
Ky, BimnoBimHO 1m0 cranmapty EN 1998-1:2004,
4.3, 13 3MiHaMu, BHeceHUM nmaHuM CTaHaapToM, 3
LUIbIO IPUCTOCYBAHHS JJO KOHKPETHUX MPOOIeM,
110 BUHUKAIOTH TIPH OLIHIII.

(4) Y Bcix BHMagKax, KOJH 1€ MOXJIUBO, BHKO-
PUCTOBYBaHMII METOJ TMOBMHEH BKJIIOYATH IH-
dbopmarrito mpo MOBEAIHKY Oy/iBeNb, TOTO X ca-
MOro ab0 aHAJOTTYHOTO TUMY MiJ Yac MUHYIUX
3eMJIETPYCIB, 32 SIKUMH CIIOCTEPIrajy.

4.2 Celicmiuna mig i komOiHamii cedcMiYHHUX
HABAHTAXKEHb

(1)P OcHoBHMMH MOIEISIMHU JJII BU3HAYCHHS

CEHUCMIYHOTO pPYXY € Ti, SKI TpeACTaBICHI B
crangapti EN 1998-1:2004, 3.2.213.2.3.

(2)P Ilocunanus, 30kpeMa, pOOUTHCS HA CHEKTP
NPYKHBOT ~peakilii, BKa3aHWi B CTaHIAPTI
EN 1998-1:2004, 3.2.2.2, i mepepaxoBaHHH IIO
BIJTHOIICHHIO JI0 3HAY€Hb IMPOEKTHOIO MPHUCKO-
PEHHSI TPYHTY, BCTAHOBJICHOTO Ui TEPEBIPKH
pizaux ['pannynux CraniB. Takox B CranmapTi
EN 1998-1:2004, 3.2.3 MoXJIMBE 3aCTOCYBaHHS
AIbTEPHATHBHUX MPEJCTABICHD y BUIJISIII ITYY-
HUX a00 3apeECTPOBAHUX AKCEIEPOTPAMM.

(3)P IIpu migxo/i 3 BUKOPUCTAHHSAM KOE(DIIEHTY
g (muB. 2.2.1(4)P) npoeKTHUH CHEKTp IS JIiHIM-
HOTO aHali3y OTpUMYIOTh 13 crangapty EN 1998-
1:2004, 3.2.2.5. 3navenns q = 1,5 1 2,0 a1 KoH-
CTPYKLIH 13 3a1i300€TOHYy 1 cTajii, BiIMOBITHO,
MoOJke OyTH MPUIHATO HE3aJEKHO BiJ BULY KOH-
CTpyKuii. Buiii 3HaueHs  MOXJIMBO NpUHMAaTH B
TOMY BHUIIQJIKY, SKIIO 1€ Oyae Hale)KHUM YHHOM
OOrpyHTOBAaHO 3 TMOCHJIAHHSIM Ha JIOKAJbHY YU
rio0OanbHy 3arajbHy IUIACTUYHICTh, OIHEHY
BIJIMOBITHO JI0 BMKOPHCTOBYEMHUX JIOJIATKIB [0
CTaHJApTy
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ment of individual buildings, to decide on the
need for structural intervention and to design
the retrofitting measures that may be neces-
sary. It is not intended for the vulnerability as-
sessment of populations or groups of buildings
for seismic risk evaluation 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
encountered in the assessment.

(4) Whenever possible, the method used should
incorporate information of the observed behav-
jour of the same type of building or similar
buildings during previous earthquakes.

4.2 Seismic action and seismic load combi-
nation

(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 representations allowed in

EN 1998-1:2004, 3.2.3 in terms of either artifi-
cial or recorded accelerograms are also appli-
cable.

(3)P In the q - factor approach (see 2.2.1(4)P),
the design spectrum for linearanalysis is ob-
tained from EN 1998-1: 2004, 3.2.2.5. A value
of q = 1,5 and 2,0 for reinforced concrete and
steel structures, 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 duc-
tility, evaluated in accordance with the relevant
provisions of EN 1998-1: 2004.



EN 1998-1:2004.

(4)P IpoekTHa ceiicMivHa Jlisi TOBUHHA 00'€HY-
BaTUCs 3 IHIIUMH BIIIOBIMHUMHU ITOCTIMHUMH 1
3MIHHUMH [IIMH  BIiJIOBIHO 10O CTaHAAPTY
EN 1998-1:2004, 3.2.4.

4.3 MoneaoBaHHS KOHCTPYKIIii

(1)P Mopens ciopynu nMpuiiMaeThCs Ha MiACTaBi
iHpopmaii, 3i0paHoi BiINOBITHO 10 TYHKTY 3.2.
Mogens Mae OyTH Takoio, 00 MOXJIHMBO Oyio
BH3HAYUTH Yy BCIX €JIEMEHTAaX KOHCTPYKIIIi edek-
TU BIUIMBY BIiA il KOMOIHAIil CEUCMIYHUX
HaBaHTAXXEHb, IPEJICTABICHOT B IyHKTI 4.2.

(2)P Bci momoxkenns cranmapry EN 1998-
1:2004, 110 CTOCYIOTBCSI MOJIEJTIOBAHHS
(EN 1998-1:2004, 4.3.1) i BUMAAKOBHUX PE3yib-
taTiB nposiBy kpyuerns (EN 1998-1:2004, 4.3.2),
MMOBUHHI 3aCTOCOBYBaTHCS 0€3 3MiH.

(3) MimHicTIO 1 KOPCTKICTIO BTOPHHHHX CEHi-
CMIYHUX enemeHTiB (muB. 2.2.1(6)P) mo BigHO-
MIEHHIO 10 OIYHUX Ji MOXHA, B IUJIOMY, 3HE-
XTYBaTH TPH MPOBEJACHHI PO3PAXYHKY.

(4) TIpu BUKOpHCTaHHI HEIIHIHOTO PO3PaxXyHKY
B 3arajibHii KOHCTPYKIIIMHINA MOJIE1 peKOMEHTY-
€THCSl BPAaXOBYBAaTH BTOPHHHI CEHCMIYHI €JIEMEH-
. Bubip eneMeHTiB, K1 MOBUHHI PO3TIISIAATHCS
SIK BTOPUHHI CEMCMIYHI €JIEMEHTH, MOXE 3MIHIO-
BaTHCS B 3aJICKHOCTI BiJl pe3yJbTaTiB MOIMEpe/I-
HBOTO po3paxyHKy. Hi 3a sikux oO6ctaBuH BUOIp
BKa3aHHUX €JICMCHTIB HE TOBHHEH 3MIHHMTH KJla-
cu(ikaio KOHCTPYKIl 3 HEPETryIsIpHOI Ha pe-
TYJISpHY, BIAMOBIIHO 110 BH3HAYCHb, JaHUX B
crangapti EN 1998-1:2004, 4.2.3.

(5)P Cepenni 3HaueHHS BIaCTUBOCTEH MaTepiany
MOBUHHI BUKOPUCTOBYBATHUCS B MOJIENII KOHCTPY-
KL

4.4 Metoau po3paxyHKy
4.4.1 3araabni BizomocTi

(1) Edextr ceiicmiunoi fii, siki MaroTh OyTH 00'-
€nHaHi 3 eekTaMH IHIIUX MOCTIMHHUX 1 3MIHHHX
HaBaHTAXXEHb BIAMOBIAHO 10 KOMOIHAIIT ceficMi-
YHUX HABaHTa)XCHb, BU3HAYCHHX B IYHKTI
4.2(4)P, MOXyTh OLIIHIOBATHCS 3 BUKOPUCTaHHIM
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(4)P The design seismic action shall be com-
bined with the other appropriate permanent and
variable  actions in  accordance  with
EN 1998-1: 2004, 3.2.4.

4.3 Structural modelling

(1)P Based on information collected as indicat-
ed in 3.2, a model of the structure shall be set
up. The model shall be such that the action ef-
fects in all structural elements can be deter-
mined under the seismic load combination giv-
enin4.2.

(2)P All provisions of EN 1998-1:2004 regard-
ing 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) The strength and the stiffness of secondary
seismic elements, (see 2.2.1(6)P) against lat-
eral actions may in general be neglected in the
analysis.

(4) Taking into account secondary seismic el-
ements in the overall structural model, howev-
er, is advisable if nonlinear analysis is applied.
The choice of the elements to be considered as
secondary seismic may be varied after the re-
sults 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
variable loads in accordance with the seismic
load combination in 4.2(4)P, may be evaluated
using one of the following methods:
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OJTHOTO 3 HACTYITHUX METO/IIB PO3PAXYHKY:

— pO3paxyHOK Ha TOPU30HTAJIbHE HABAHTAKCHHS
(miHiHMR),

— PpO3paxyHOK MOJAJbHOTO CIEKTPY peaKii
(miHiiHAR),

— HENIHIAHUN CcTaTHYHUN (CHpOIICHUI) po3pa-
XYHOK,

— HENHIWHUN AWHAMIYHUN PO3paxyHOK B (DyHK-
1ii yacy,

— [Migxin 3 BUKOpUCTAHHAM KoediIieHTa (.

(2)P 3a BUHATKOM MIAXOAY 3 BHKOPHUCTAHHAM
KoedirieHTy (, onucanoro B nmyHkrax 2.2.1(4)P i
4.2(3)P, ceiicmiuHa [is TMOBHHHA BiAMOBigaTH
MpYyXHbOMY (TOOTO HE 3MEHIIEHOMY Ha YWHHUK
MOBE/IHKK () CIEKTPY peakilii, BA3HAYCHOMY B
cragmapri EN 1998-1:2004, 3.2.2.2, abo iioro
€KBIBAJICHTHUM  YSBJICHHSM, BIATMOBIAHO 1O

EN 1998-1:2004, 3.2.3.

(3)P B migxoni 3 BUKOPUCTaHHSAM KOeQiIiEHTY (,
BKazaHoro B MyHKTI 2.2.1(4) P, ceiicmiuna mis
BU3HAYa€ThCA MO MyHKTY 4.2(3) P.

(4) 3acrocoByerbes nyHkT 4.3.3.1(5) cranmaprty
EN 1998-1:2004.

(5) BumenepeniueHi METOIU pO3paxyHKY 3acTO-
COBHI ITPH BUKOHAHHI YMOB, BU3HAYCHHUX B TTyHK-
Tax 3 4.4.2 o 4.4.5, 3a BUHATKOM KOHCTPYKIIIH 3
LETJISTHOT KIaIKH, IS SIKUX He0OXiTHO BUKOPHUC-
TOBYBaTH TPOIEAYPH, IO BPaXOBYKOTh OCOOIIH-
BOCTI THIIOJIOTIi JaHOT KOHCTPYKITIi.

[MPUMITKA JlonatkoBy iH(opmaliito mpo JaHi mpouemy-
p¥ MOXHA 3HaWTH y BigmoBigHoMy [HpopmaTuBHOMY [lO-
JATKy TI0 MaTepiaaM.

4.4.2 Po3paxyHOK HAa TOPpH30HTAJIbHE HABaH-
TaKeHHs

(1)P YMOBM BUKOPUCTaHHS JaHOTO METONY,
Bu3HaueHi B crapmapti EN 1998-1:2004,
4.3.3.2.1 3 HaCTyTHUMU JOTIOBHEHHSIMHU:

Skmo nosHauntH 4epe3 p; =D, /C;; BimHOWEHHS
MDK MOTPIOHOIO BEIMYMHOIO HECY4oi 3JaTHOCTI
D, orpumaHo0 3 aHami3y MiJ Ji€er0 KoMOiHamii
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— lateral force analysis (linear),

— modal response spectrum analysis (linear),

— non-linear static (pushover) analysis,

— non-linear time history dynamic analysis,

—( - factor approach.

(2)P Except in the q - 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 elas-
tic (i.e., un-reduced by the behaviour factor q)
response spectrum in  EN 1998-1: 2004,
3.2.2.2, or its equivalent alternative representa-
tions in EN 1998-1: 2004, 3.2.3.

(3)P In the q - 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 ap-
plies.

(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 procedures
may be found in the relevant material-related Informa-
tive Amiex.

4.4.2 Lateral force analysis

(1)P The conditions for this method to be ap-
plicable 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

demand D, obtained from the analysis under



CEHCMIYHUX HABAaHTA)XEHb, 1 BIAMOBIAHOIO Mill-
HICTHOIO Xapakrepuctuxkoro C, must i - ro 'mo-

JAaTIMBOTO' HECYYOTO €JNEeMEHTY KOHCTPYKIii
(3ruHarouMii MOMEHT B MOMEHTHHX pamax abo
CTiHaxX IO MPALIOITh Ha 3PYIIEHHS, OChOBA CH-
Ja B 3aTSDKII PAaMHO-CBSI3€BOTO KapKacy i T. Il.), i
0003HauUThL Yepes3 p,. 1 p,. — MaKCUMaJbHE i

MIHIMaJIbHE 3HAY€HHS p;, BIANOBIIHO, JUIS BCIX

«TUTACTUYHUX» HECYYUX EJIEMEHTIB KOHCTPYKIii
3 p,>1, TO BIITHOWIEHHSA p__ [ p, . HE NEPEBULIUTD

MaKCHMAaJIbHO JIOITyCTUMOTO 3HAUEHHS B Jiara-
30H1 Bix 2 1o 3. HaBkoy0o cTUKIB MDK OakaMmu 1
KOJIOHAMH BIIHOLIEHHS p;, TOBUHHO OLIHIOBA-

THUCA TUIBKM Yy THX MEPETHHAX, J€ OYIKYEThCA
YTBOPEHHSI IUIACTUYHMX IIApHIPIB Ha MiACTaBl
MOPIBHSHHS CYMHM MILIHOCTI OalIku Ha 3THUH 3
MilHICTIO Ha 3TuH KoJoH. [lyHkT 4.3(5)P 3acro-
COBYETHCSI JUIsl PO3PAXYHKY MIIHICTHUX Xapak-
tepuctuk C,. [l BU3HAUCHHS Hecydoi 37aTHOC-
Ti Ha 3ruH C; BEpPTUKAJIbHUX €JIEMEHTIB, 3Ha4YCH-

HS OCbOBOI CHUJIM MOXe€ OyTU NpHUIHATE PIBHUM
TOMY, sIKE OOYMOBJICHE TUIPKH BEPTHUKAIbHUMH
HaBaHTaXEHHIMH.

[MPUMITKA 1 3HaveHHs1, IO MPUIHCYETHCS JAHIA MExi
Prmax | Pmin U1 BUKOPHCTaHHS B KpaiHi (y xiama3oHi, BKa-

3aHOMY BHIIle) MOXKHA 3HaiiTu B ii HauionansHomy Jlonar-
Ky. PekoMeHIyeMUM 3HAYCHHAM SIBISIETHCS 2,5.

[MPUMITKA 2 Sk nomaTkoBa yMOBa, MII[HICTHA XapakKTe-
puctuka C;, "kpuxkux" eneMeHTIB a00 MeXaHi3MIB Mae
OyTu BUILlE, HDK BIAMOBIJHA HEOOXiTHA BEIMYMHA D
po3paxoBana BignosinHo a0 4.5.1(1)P, (2) i (3). Ilpore,
3a0e3neueHHs] oro K KpUTepiil 3aCTOCOBHOCTI JIHIHHOTO
PO3paxyHKy € 3aiBOI0, OCKUIBKH, BIAMOBIAHO 0 MYHKTIB
2.2.2(2)P, 2.2.3(2)P i 2.2.4(2)P, nana ymoBa Oyne, BpeITi-
peLIT, BUKOHAHO Y BCIX €IeMEHTaX KOHCTPYKUii A SKHUX
BHKOHAHA OIliHKAa CTaHy a00 I PeKOHCTPYHOBAaHOI CIO-
PYZIH, HE3aJISKHO BiJl METOAY PO3PAaXyHKY.

(2)P Nanuii MeTo1 HOBUHEH 3aCTOCOBYBATHUCS, SIK
onmcano B ctangapti EN 1998-1:2004, 4.3.3.2.2,
4.3.3.2.3 1 4.3.3.2.4, 3a BUHATKOM TOTO, IO Op-
JMHATa CHEeKTpY peakuii y Bupasi (4.5) mae Oytu
OpPAUHATOIO IPYKXHBOIO CHEKIPY Sc(T;), a He

IIPOEKTHOTO cnekTpy Sy(T,).

4.4.3 baraTtoMoJa/IbHUI PO3PaXyHOK CHEKTPY
peakuii

(1)P YMOBH 3aCTOCOBHOCTI JUIsI TaHOTO METOTY

np ACTY-H B EN 1998-3:201X

the seismic load combination, and the corre-
sponding capacity C, for the i - th 'ductile’
primary element of the structure (bending mo-
ment in moment frames or shear walls, axial
force in a bracing of a brced frame, etc.) and
by p.. and p.., the maximum and minimum

values of p., respectively, over all 'ductile’
primary elements of the structure with p, >1,
the ratio p,__ /p,,, 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 capac-
ities to that of columns. 4.3(5)P applies for the
calculation of the capacities C,. For the deter-

mination of the bending moment capacities C,

of vertical elements, the value of the axial
force may be taken equal to that due to the ver-
tical loads only.

NOTE 1 The value ascribed to this limit of o / Pmin

for 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 accord-

ance 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 2.2.2(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 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, 4.3.3.2.3 and
4.3.3.2.4, except that the ordinate of the re-
sponse spectrum in expression (4.5) shall be
that of the elastic spectrum s, (T;) instead of the

design spectrum S, (T,).

4.4.3 Multi-modal response spectrum analy-
sis
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npuBeneni B crangapti  EN 1998-1:2004,
4.3.3.3.1, 3 JONOBHEHHSIM YMOB, BCTAHOBJICHHX B
myHKTi 4.4.2.

(2)P Meton nOBUHEH 3aCTOCOBYBATHUCS, K OIH-
cano B cranmapti EN 1998-1:2004, 4.3.3.3.2/3, 3
BUKODHUCTaHHSM CIIEKTPY TMPYKHBOI peakmii

Se(Ty).

4.4.4 HeniniliHui CTATUYHUI PO3PaXyHOK
4.4.4.1 3araanHi BimoMocTi

(1)P HeniHiffHUM CTaTMYHUM pO3paxyHKOM (Ha
Mporpecytoue pyiHyBaHHS) € HENIHIMHUNA CTaTH-
YHUM PO3PaxyHOK MPH MOCTIMHUX BEPTUKATBHUX
HABAaHTAXXEHHSIX 1 MOHOTOHHO 3pOCTalOUUX TOpU-
30HTaJIbHUX HABAaHTAKEHHSX.

(2)P Bynisni, He BIANOBIAHI KPUTEPISIM CTaHAAP-
ty EN 1998-1:2004, 4.3.3.4.2.1(2), (3) mo pis-
HOMIPHOCT1 (peryisipHOCTI) B TUIaHl, MOBHHHI
pO3paxoByBaTUCSA 3 BUKOPHCTAHHSAM IPOCTOPO-
BOI MOJEIII.

(3)P Jlns OymiBenb, BiAMOBIZAIOUUX KPUTEPISIM
PIBHOMIPHOCTI,  BIAMOBIZHO JI0  CTaHAAPTY
EN 1998-1:2004, 4.2.3.2 po3paxyHOK MO>KJIHUBO
BUKOHYBaTH 3 BHUKOPHUCTAaHHSM [BOX IUIOCKUX
MoJeneH, Mo OAHIA IS KOXKHOIO 3 OCHOBHHX
TOPU30HTAIBHUX HANPSIMIB Oy TiBIIi.

4.4.4.2 BiuyHi HABaAHTAaKeHHSA

(1) Cnin 3acTocoByBaTH, sIK MiHIMYM, JB1 CXEMHU
BEPTUKAJIBHOTO PO3IOJLTY TOPH30HTAIBHUX Ha-
BaHTa)XCHB!

— "oxHopimHa" cxema, Ha MiAcCTaBl OIYHHUX 3Y-
CWJIb, IPONIOPLIHHUX Maci, HE3aJIe)KHO BiJl BHCO-
THOI BiIMITKH (pIBHOMIpHE NPHUCKOPEHHS pPEaK-
uii);

— "MomanpHa" cxema, 3 MPOTMOPIIHHUM PO3TO/Ii-

JICHHSM TOPH30HTAJIbHUX HaBaHTaXXeHb, BU3HA-
YEHUX MPU MPYKHbOMY PO3pPaxyHKY.

(2) biuni HaBaHTa)XEHHS MPUKIAIAIOTHCSA B MICIT
po3ramryBaHHs Mac B mojeni. Ciig npuiiMatu B
PO3paxyHOK BHUIAIKOBUIN €KCIICHTPUCHUTET.

4.4.4.3 KpuBa Hecy40i 31aTHOCTi
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(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 elas-

tic response spectrum S, (T,) .

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 gravi-
ty loads and monotonically increasing horizon-
tal loads.

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

(3)P For buildings conforming with the regu-
larity 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 Lateral 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 ele-
vation (uniform response acceleration);

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

(2) Lateral loads should be applied at the loca-
tion of the masses in the model. Accidental ec-
centricity should be taken into account.



(1) ChiBBigHOWIEHHS MDK TOPU30HTAIBHOIO
CWJLJIOI0, HAa PIBHI MiJIONIBU 1 KOHTPOJIBHUM Tie-
pemiieHHsIM («KpHBa HECY4Oi 3AaTHOCTI») CIIif
BH3HAYaTH BianoBimHO 10 cranmapty EN 1998-
1:2004, 4.3.3.4.2.3(1) (2).

4.4.4.4 BuznayaeMe nepemMileHHs

(1)P BusHauaeme mnepeMilleHHS 3HAXOIUTHCS
BimnoBiHO g0 craHmapry EN 1998-1:2004,
4.3.3.4.2.6(1).

[MPUMITKA Buznauaeme nepeMilieHHs MOXKe OyTH 3Haid-
JeHe BignosimHO no cranaapry EN 1998-1:2004, indop-
MaTHBHUH 101aTOK B.

4.4.45 Tlpoueaypa s ouiHku edeKTiB Kpy-
YeHHS i BUILIMX MO/

(1)P [nst ouwiHKM pe3ynbTaTiB MNPOSBY KPYyUEHHs
3aCTOCOBYETHCS MPOLIEypa, OMKMCAaHa B CTaHIAp-
Ti EN 1998-1:2004, 4.3.3.4.2.7 3 nyukry (1) mo

3).

(2) V OyniBnsx, sIKi HE BIAMOBIAAIOTH KPUTEPIAM,
BcraHoBiieHMM B crtangapti EN 1998-1:2004,
4.3.3.2.1(2)a, B po3paxyHKy HEOOXITHO Bpaxo-
BYBaTH BKJIAJl B PEAKIIiIO Bl BUIIUX (HOPM KOJIH-
BaHb, 10 IMEPEBUINYIOTh IepeBakady (opmy
KOJIMBaHb B KO)KHOMY 3 OCHOBHHX HaIpPSIMiB.

IMPUMITKA Bwumora, BcTaHOBICHA B MyHKTI (2), MOXe
OyTu 3aj7i0BOJIeHa a00 BHKOHAHHSM HENHIHOrO po3paxy-
HKY 3 BHUKOPUCTAHHSM 3allUCIB KOJIMBaHb B d4aci
BiAMOBiMHO J0 mnyHKTY 4.4.5, ab0o BUKOPUCTAHHIM
CreiaIbHAX BepCii MPOIEeypH HENIHIHHOTO CTATUYHOTO
PO3paxyHKy, SIKi MOXKYTh BPaxOBYBaTH CYMapHY pEaKilito
BiJl BUIIMX (OpM KONUBaHb (Takuil siK ruiacTuuHi aedop-
Mallii MbK TIOBepXaMH), sIKi MarOTh OYTH MOTiM TepeBeeHi
JUIA OIIIHKK BHMOT 10 MicmeBuX Aedopmariiii (Takux, SK
IIOBOPOTH IIAPHIPHOTO KpIIUIEHHS eneMeHTiB). Hairio-
HanpHUHN Jl0MaTOK MOXKeE MICTHTH TTOCHIaHHS Ha JTOAAaTKO-
BY HEMPOTUBOPEUYHUBY 1H(OPMAIIiO TIPO TaKi IPOIETYPH.

4.4.5 HeniniliHnii po3paxyHoOK 3 BUKOPUCTAH-
HSIM 3alHCiB KOJMBaHb B Yaci

(1)P 3actocoByeThcsl TpolieAypa, OINMKCaHA B
cranaapti EN 1998-1:2004, 4.3.3.4.3 3 (1) - mo

(3) myHKT.

4.4.6 Iixxix 3 BUKOpUCTaHHAM Koedilienra (
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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 ac-
cordance 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 contribu-
tions to the response from modes of vibration
higher than the fundamental one in each prin-
cipal direction should be taken into account.

NOTE The requirement in (2) may be satisfied either by
performing a non-linear time-history analysis in accord-
ance with 4.4.5, or through special versions of the non-
linear static analysis procedure that can capture the ef-
fects of higher modes on global measures of the re-
sponse (such as interstorey drifts) to be translated then to
estimates of local deformation demands (such as mem-
ber hinge rotations). The National Annex may contain
reference to complementary, non-contradictory infor-
mation 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.
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(1)P B migxoni 3 BUKOpHUCTaHHSM (] - (hakTopa,
MMOBUHEH 3aCTOCOBYBATHCS METOJI, ONHMCAHWN B
cragmaptri EN 1998-1:2004, 4.3.3.2 a6o 4.3.3.3,

HACKUIBKU BiH € JJOPEUHUM.

(1)P JIBa ropu3oHTaIbHI KOMIIOHEHTH CEHCMiv-

Hoi mii IIOBMHHI BXOIWTH B KOMOIHAI]
BI/IIIOBIJTHO CTaHAapTy EN 1998-1:2004,
4.3.3.5.1.

(2)P BeprukanpHa cKaJoBa celcMIyHOI Aii mo-
BHHHA BPaxOBYBATHCSI y BHITQJIKaX, BKa3aHHUX B
crarmapti EN 1998-1:2004, 4.3.3.5.2 i, sxmio 1e
noTpiOHO, 00'€eMHYBAaTUCA 3 TOPU3OHTATHHBIMU
CKJIaJIOBUMH, SIK BKa3aHO B TIH 7K€ caMiil CTaTTI.

4.4.8 JlonaTkoBi 3axoaM I KOHCTPYKIiH i3
3al0BHEHHSIM LETJISIHOIO KJIaIKOK0

(1) 3acTocoByIOThCS TOJOXKEHHS CTaHIAPTY
EN 1998-1:2004, 4.3.6, k1o 11e HeoOXiIHO.

4.4.9 KoediuieHTn KoMOiHaliil 1A 3HAKO03-
MiHHHX BILINBiB

(1) 3acTOCOBYIOTBHCS MOJIOKEHHSI CTAaHAAPTY
EN 1998-1:2004, 4.2.4.

4.4.10 Knacu BiamoBigaabHocTi i kKoedinieHTH
BianmoBigajJbHOCTI

(1) 3acToCOBYIOTHCS MOJIOKEHHS CTAHIAPTY
EN 1998-1:2004, 4.2.5.

4.5 TlepeBipka 0e3mexn

4.5.1 Jliniiini MeTon po3paxyHkKy (Ha ropuso-
HTAJIbHEe HABAHTAKeHHS 200 MO0 MOAAJBLHOMY
CIIEKTPY peakuii)

()P  TIlepeBipka  "KpuXKHX"  KOMIIOHEHTIB
/MexaHi3MIB TIOBHHHA MPOBOJUTHUCS 32 BUMOTa-
MH, PO3PAaXOBAaHMMH 3 BHKOPUCTAaHHSIM YyMOB
pIBHOBArk, Ha OCHOBI Pe3YJIbTAaTIB BiJ] BIUIUBY Ha
KPUXKHH KOMIIOHEHT/MEXaHi3M TMOJaTIUBUMU
KOMIIOHEHTaMU. Y JaHOMY pPO3paxyHKY, KOXKEH
pe3ynbTaT Ail B MOJAATIUBOMY KOMIIOHEHTI, IO
JOJTAETHCS 0 PO3TISAAEMOTO KPUXKOTO KOMIIO-
HEHTy/ME€XaHu3My, Mae OyTH  NpUHHATHN
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4.4.6 q - factor approach

(1 )P In the q - 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 Combination of the components of the
seismic action

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

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

4.4.8 Additional measures for masonry in-
filled structures

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

4.4.9 Combination coefficients for variable
actions

(1) The provisions of EN 1998-1:2004, 4.2.4
apply

4.4.10 Importance classes and importance
factors

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

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 ac-
tion effects delivered to the brittle compo-
nent/mechanism by the ductile components. In
this calculation, each action effect in a ductile
component delivered to the brittle compo-



PIBHUM:

(a) 3nauenHio D, orpumaHOMYy 3 pO3paxyHKYy,
AKIIO Hecyya 37aTHICTh C MOAATIMBOrO KOMIIO-
HEHTY, pO3paxoBaHa 3 BUKOPUCTAHHSAM CEpeHiX
3HAYeHb BJIACTHBOCTEH MaTepiaiB, 3aJ0BOJIBHSIE
ymoBi p=D/C<1,

(b) HEecyua 31aTHICTD TOJATIUBOIO KOMITOHEHTY,
po3paxoBaHa 3 BUKOPUCTAHHSAM CEpEOHIX 3Ha-
YeHb XapaKTEPUCTHK MarepialiiB, MOMHOKEHUX
Ha Koe(II[IEHT TOBIPUOi BIPOTIAHOCTI, SIK BU3HA-
4eHo B 3.5 3 ypaxyBaHHSM JOCSTHYTOTO DiBHS
iHpOopMaTUBHOCTI, sIKMO p=D/C>1, ne D i C
BH3HAYEHI TaKi sIK B IyHKTI (a) BUIIIE.

(2) V nyskri (1)b, BuKIaseHOMY BHIIE, HeCy4a
3/IaTHICTH TIepepi3iB OETOHHOT OaNKu OIS CTUKIB
0anka-KOJIOHa CIiJ po3paxoByBaTHU Mo (Gopmyii
(5.8), mpuBenenoi B cragaapti EN 1998-1:2004 i
HYCYyYy 3/IaTHICTh TEepepi3iB KOJOHU OUIS TaKuX
CTHKIB, — 110 dopmyii (5.9), 3 BUKOPUCTaHHSAM B
MpaBiif 4YacTUHI BKa3aHMX BHpPa3iB 3HAUEHHS
Vrg =1 1 CcepeqHIX 3HaUY€Hb BJIACTUBOCTEW Mare-
piaiiB, TOMHOKEHMX Ha KOEQIII€HT AOBIpUOi
BIPOT1IHOCTI, SIK BU3HAYEHO B MyHKTI 3.5.

(3) g po3paxyHKy CHJIOBHUX BHUMOT 10 "KpHX-
KOro" MeXaHi3My 3pYIICHHsI CTiH, BKIIOYAIOYH
nyukt (1)b Bumie, MoxHa 3actocoByBatu (op-
myay (5.26) Hecydoi 31aTHOCTI O 3rHHAIOYOMY
MOMEHTY Mgy y OCHOBM i3 CTaHIapTy
EN 1998-1:2004 nmpu ygq =1, po3paxoBaHoOi 3
BUKOPHUCTAHHSM CEPE/IHIX 3HAYCHb BIACTHBOCTEH

MarepianxiB, MTOMHOXKEHUX Ha KOE(IIIEHT IOBIp-
401 BIPOTIAHOCTI, SIK BU3HAYCHO B MYHKTI 3.5.

(4) Y nynkrax (1)P mo (3) Buiie, Hecydy 31aT-
HICTh BEPTHKAJIBHHX €JIIEMEHTIB Ha 3rHHAIOYHI
MomeHT C;, MOMITMBO BH3HAYaTH MO BEIHYHHI

OCBLOBO1 CHJIH, BU3BAaHOI TUIBKHU BCPTHUKAJIbHUMHA
HaBaHTAaXCHHIMM.

(5)P BennunHa Hecydoi 37aTHOCTI SIK MOJATIH-
BHX, TaK 1 KPUXKHX KOMIIOHEHTIB 1 MEXaHi3MiB,
MIpH TepeBipKax HAAIMHOCTI MOBUHHA BiIMOBiga-
TH nyHKTY 2.2.1(5)P.

[MPUMITKA Tadopmaniro s po3paxyHKy Hecydoi 37aT-
HOCTI KOMITOHEHTIB i MeXaHi3MiB MOkHa 3HaiTH B [H)pOP-
maruBHEX Jlomatkax A, B i C, mo BiHOCATBCS 10
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nent/mechanism under consideration shall be
taken equal to:

(a) the value D obtained from the analysis, if
the capacity C of the ductile component, evalu-
ated using mean values of material properties,
satisfies p=D/C <1,

(b) the capacity of the ductile component,
evaluated using mean values of material prop-
erties 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.

(2) In (1)b above the capacities of the beam
sections around concrete beam-column joints
should be computed from expression (5.8) in
EN 1998-1:2004 and those of the column sec-
tions around such joints from expression (5.9),
using in the right-hand-side of these expres-
sions the value y,4 =1 and mean values of ma-
terial properties multiplied by the confidence
factors, as defined in 3.5.

(2) For the calculation of force demands on the
"prittle” shear mechanism of walls through
(1)b  above, expression (5.26) in
EN 1998-1:2004 may be applied with yr, =1
and using as Mg, the bending moment capaci-
ty at the base, evaluated using mean values of
material properties multiplied by the confi-
dence factors, as defined in 3.5.

(4) In (1P to (3) above the bending moment
capacities 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
compared to demand in safety verifications,
shall be in accordance with 2.2.1(5)P.

NOTE Information for the evaluation of the capacity of
31
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BiJIMIOBITHUX MaTepiaiB.

4.5.2 Heusinilini MeToau po3paxyHky (craTuy-
Hi 200 TMHAMIYHI)

(1)P Bumoru g0 "momaTiuBuX" 1 10 «KPHUXKHAX»
€JIEMEHTIB TIOBUHHI OyTH OTpHMaHi 3 PO3paxyH-
Ky BUKOHAHOTO BiAMOBINHO 10 MyHKTIB 4.4.4 abo
4.4.5 3 BUKOPUCTAHHSAM CEpE/IHIX 3HAYEHb Xapa-
KTEPUCTUK MaTepialis.

(2)P 3acrocoByerbes nyHKT 4.5.1(5)P.

[MPUMITKA Indopmarito s po3paxyHKy Hecydoi 3aat-
HOCTI €eJIeMEHTIB 1 MexaHi3MiB MoxHa Haiitu B [Hdopma-
tuBHMXx [lomatkax A, B 1 C, mo BIigHOCATBCA 10
BiJITIOBIJTHAX MaTepiaiB.

4.5.3 Iixxix 3 BUKOpUCTAaHHAM Koe(ilieHTy (

(1)P 3HayenHs gk HEOOX1AHOI, TaK 1 HAsIBHOI He-
Cy401 3JaTHOCTI MOJATJIMBUX 1 KPUXKUX €JIEeMEH-
TiB MaroTh Bianosinatu 2.2.1(4)P, 2.2.3(3)P.

4.6 30ip xkpuTepiiB A1 pO3paxyHKYy i mepesi-
pKM 0e3meKu

(1)P B Tabnui 4.3 y3araJbHEHI:

— 3HAYCHHS XapaKTEPUCTUK Marepiany, sKi Ma-
I0Th OyTH TIPUUHATI TPU PO3PAXYHKY SK HEOO-
X1IHOT, TaK 1 HasIBHO1 HECYYOi 3JaTHOCT1 €JIEMEH-
TiB, TIPH BCIX TUIIAX PO3PaXyHKY.

— Il KpUTEpii MOBUHHI BUKOHYBATHUCS JUIsI TIepe-

BIPKM HAJIHHOCTI K MMOJATIMBUX, TAK 1 KPUXKHX
€JIEMEHTIB JUIsl BCIX THUITIB PO3PaxXyHKY.

Taoauusa 4.3 — 3HayeHHs BJIACTHBOCTEH Ma-
TepiayiB i KpuTepii I po3paxyHKy i nepesi-
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components and mechanisms may be found in the rele-
vant 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 "brit-
tle" 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 materials.

(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 rele-
vant 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 ac-
cordance with 2.2.1(4)P, 2.2.3(3)P.

4.6 Summary of criteria for analysis and
safety verifications

(1)P Table 4.3 summarises:

— The values of the material properties to be
adopted in evaluating both the demand and ca-
pacities of the elements for all types of analy-
sis.

— The criteria that shall be followed for the
safety verification of both ductile and brittle
elements for all types of analysis
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PKM HaJilHOCTI Table 4.3: Values of material properties and

criteria for analysis and safety

Jliniitaa moznens (LM) Heniniitna Mozens Mimxin s BUKOPHCTAHHAM KO-
Linear Model (LM) Nonlinear Model eiuienra g
qg-factor approach
Bumoru Hecyua 31aTHicTh Buvori HecrilétTillaT- Bunors Hecif;i{CaTiﬂaT_
Demand Capacity Demand Capacity Demand Capacity
[puitaaTHICT NiHIHHOT Mopmeni (U1 THepeBipKH
3HaueHb p; = D; /C;) o
Acceptability of Linear Model (for checking of Y Bupasi Min-
HOCT1 BHUKOpHU-
pi = D; /C; values): cropyite ce-
ITo po3paxynky. Bukopu- | B Bupasi MimHOCTI. pelHE 3HaYeH-
cToByiiTe cepenHi 3Ha- | BukopucroByiite HS BIIACTHBOC-
YEHHS BIIACTUBOCTEH B | cepenHe 3HAYECHHS Tel, moxineHi
2| momeni BJIACTUBOCTEH Ha Koe(iieHT
§ From analysis. Use mean | In terms of strength. nosipuoi Bipo- | [To  pospa-
~| O values of properties in | Use mean values of riqHocTi 1 Ha | XYHKY
£ 5| model. properties. Koediient o
E E Hep_egziplfa (ﬂK_Luo Oyia npuiiHsTA JTiHiITHA MOJIETIb) HalifHoCTi 110 From _ vy BUpasi Mill-
.9 &| Verifications (if LM accepted): Marepiany analysis. HOCTI BHUKOpH-
f__% g B Bupasi nedopmariii CTOBYyHTE ce-
g = BHKOpHCTOBYiiTe ce- | 110 po- | In terms of penHe 3HayeH-
% pelHe 3HaueHHs Biac- | 3PAXYHKY. strength.  Use Hs_BIIACTHBOC-
= THBOCTEH, MONIICHHX BI/IVKOpI/ICTO- mean vglues of Te#, moiieHi
2 I3 po3paxyHKy Ha koedinient poip- | BYHTE cepe- | properties Ha .Koe(.i?lu{EHT
x From analysis. 40i BiporigHOCTI nHE 3Ha- | divided by CF ZI0BipYoi. Bipo-
4| In terms of defor- | "CHHA Biac- and by partial rigHocTi i Ha
Q mation. Use mean | THBOCTeil B | factor. Koediuient
2 values of properties | MOIC/I HalIAHOCTI 11O
divided by CF. Marepiany
= TlepeBipKa (SKILO Gy/a NpHiiHATa diHiiiHa Moxens) | F1OM analy-
i= Verifications (if LM accepted): SIS. Use Lo In terms of
> , mean values | ¥ BUPasi Mill- strength.  Use
g | o p <1 of properties | HOCT! BHKOPH- | v o opin- | Mean values of
E 13 pospaxyHicy Y  Bupasi MinHOCTI in model. gzgi};uzixaqgi Hocti 3 BH- gropde:[jie; CF
E IT pj s1:from analysis. BHKOPHCTOBYHTE  Ce- sl BacTHBOC- | P CTOBY a:l\éil gy p);rtial
e o KO o >1: Pe/He 3HAYCHHS BIIaC- Tei, Hoz[igeﬂi Zﬁll/:)h:/[ p](E);I factor.
5 = . . . THBOCTEH, MOAIICHI Ha Ha JIOBIpUy 1998-
B G| '3 PIBIUIHIA DIBHOBATM 3 woedinjenr pmoBipyoi BiporigHicTh i 12004
H = MILHICTIO  HOAATIUBOTO | pinorigHocTi i Ha KO- Ha vactuii |
S| CACMeHTY. Bukopucro- | edinient  mamiitnocri Koedimient N accord-
¥| BYHTE CepE/HE 3HAUYCHHI | 110 marepiany i
Zi BUACTHBOCTEH, IOMHONe- In terms of ance  with
Hi Ha KOeIL€eHT OBIPUOT | |y terms of strength. strength.  Use ghe t_relevan;
BIPOTIAHOCTI Use mean values of mean values of Eﬁ:l'gg&l_"
If p; >1: from equilibri- | properties divided by properties 2004 '
um with strength of duc- CF and by partial divided by CF
tile e/m. Use mean values | factor. and by partial
of properties multiplied by factor
CF.
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5 PIEHHS I KOHCTPYKIIMHOT O
BTPYYAHHA

5.1 Kpurepii mas yxBajieHHsl PpillleHHSI 1O
KOHCTPYKUII{HOMY BTPY4YaHHIO

5.1.1 BBegenus

(1) YxBasieHHs pillIeHHS PO BTPYYaHHS MMOBUHHI
NpUMaTHCS Ha OCHOBI PE3yNbTATIB OI[IHKH KOH-
CTPYKIIIi Ta XapaKTepy 1 CTYMEHs MOUIKOKCHHSI.

[MPUMITKA Sk i npu NpoeKTyBaHHI HOBUX KOHCTPYKIIiH,
ONTHMANbHI pIlIEHHS TNPUHAMAIOTBCS 3  YypaxyBaHHSAM
COIIIaJIbHUX AaCIIEKTiB, TaKUX, SIK NPUIHUHEHHS BUKOPU-
cTaHHs 200 OpPEeH/U Ha MePioj PEMOHTY.

(2) Hanmit CranmapT omucye TEXHIYHI aCMEKTH
BIJIMOBITHUX KPUTEPIIB.

5.1.2 Texniuni kpurepii

(1)P Bubip Tumy, METOOUKH, CTYNEHS 1 HEBIJ-
KJIATHOCTI BTpy4YaHHS Mae OyTu Oa3oBaHWi Ha
iHpopMalll PO KOHCTPYKIIi, 310paHy IpU BHUKO-
HaHHI OI[IHKK CTaHy Oy IiBIJIi.

(2) Cnipg mpuiiMaTt B po3paxyHOK HACTYITHI ac-
TIEKTH:

a) Bci 3Halimeni mokanbHI TpyOi MOMUIIKH CITiJT
yCYBaTH BIAIOBITHUM YHHOM,

b) V Bumaaky cuibHO HeperyssipHoi OymiBii (K
y CEHCI )KOPCTKOCTI, TaK 1 B CEHC1 pO3IMOILTIB Ha-
BAHTAXKEHHS), CIIJI TMOJIMIIUTA KOHCTPYKIIHHY
PIBHOMIPHICTh, HACKUIBKH 11€ MOXJIHMBO, SIK IIO
BHCOTI OYy/IiBJI1 TaK 1 B TUIaHi;

¢) HeoOximHi XapaKTEpUCTHKH PIBHOMIPHOCTI 1
CTIHKOCTI MOJJIMBO OTPUMATH IIJISAXOM 3MIHHU
MIIIHOCTI 1/a00 ’KOPCTKOCTI BiAMOBIAHOT KUTBKOC-
Ti ICHYIOYHX €JIeMEHTIB, a00 MIJISXOM BBEICHHS
HOBUX €JI€MEHTIB KOHCTPYKIIIi;

d) IligBuIEHHS JOKAIbHOI MOJATAMBOCTI CITij
3abe3reuyBaTu TaM, Je e NoTpiOHo;

e) IliaBuIeHHs MIIIHOCTI1 MiC/si KOHCTPYKTUBHO-

ro BTpY4YaHHsI HE IOBUHHE 3MEHILYBATH JOCTYII-
HY TJ00aJIbHY OIATIUBICTD;
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5 DECISIONS
INTERVENTION

FOR STRUCTURAL

5.1 Criteria for a structural intervention

5.1.1 Introduction

(1) On the basis of the conclusions of the as-
sessment of the structure and/or the nature and
extent of the damage, decisions should be tak-
en for the intervention.

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

(2) This Standard describes the technical as-
pects of the relevant criteria.

5.1.2 Technical criteria

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

(2) The following aspects should be taken into
account:

a) All identified local gross errors should be
appropriately remedied,

b) In case of highly irregular buildings (both in
terms of stiffness and overstrength distribu-
tions), 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 modi-
fication of the strength and/or stiffness of an
appropriate number of existing components, or
by the introduction of new structural elements;

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

e) The increase in strength after the interven-
tion should not reduce the available global duc-
tility;



f) KoHkpeTHO /Uit KOHCTPYKIIH 3 WErISHOI
KJIQJKWA: HEMOJATIMBI TNEepeMHYKH BIKOH abo
JBEpel CIiJ 3aMIHUTH, HEaJleKBAaTHI 3'€IHAHHS
MDK ITIJUIOTO0 1 CTIHAMHM CIIiJ HIiACHIJIMTB, CIIiL
YCYHYTH TOPU30HTANIbHI HABAHTAKEHHS HA CTIHY
10 MPHITAJIAIOTH iH 13 TUIOCKOCTI.

5.1.3 Buj KOHCTPYKTHBHOI0 BTPY4YaHHSA

(1) BrpyuanHs Mmoxe OyTu BUOpaHe 3 HACTYITHUX
XapaKTepHUX THITIB:

a) MicneBa abo 3arajibHa 3MiHa TMOUIKOHKEHUX
ab0 HEMOUIKO/KEHUX €JIEMEHTIB (PEeMOHT, Mij-
CWIeHHd a0o TIOBHa 3aMiHa), BPaXOBYIOUU
KOPCTKICTh, MIIHICTH 1/a00 TOATIUBICTh BKa3a-
HUX €JIEMEHTIB;

b) JlomaBaHHS HOBUX €JIEMEHTIB KOHCTPYKIIiT
(HampukiIaa, poO3TSHKKKM abo KapKacHi CTiHH 13
3allOBHEHHSM; CTajb, JEpeBHMHA abo 3aniz00e-
TOHHI MOSICU B KOHCTPYKIISIX 3 LEIJISHOT KJIAIKU
1T. 11.);

c) 3MiHa KOHCTPYKTHUBHOI cUCTEMHU (yCYHEHHs
NESIKUX CTPYKTYPHUX 3€JIHaHb; PO3LIMPEHHS
3€/IHaHb, YCYHCHHS Ypa3jIMBUX €JIEMEHTIB; 3MiHa
KOMIIOHOBOK YOIk OUIbII peryiasipHux i/abo
GBI MONATIMBHUX CTPYKTYP) 1;

d) JlomaBaHHs HOBOI KOHCTPYKTHBHOI CHCTEMH
Ui CIIPUMHATTS JEsIKOol 4YacTUHU abo BCHOIO
CECMUYHOTO HAaBAHTAKECHHS,

€) MoJIMBe MEpEeTBOPEHHSI ICHYIOUUX HE HECy-
YUX €JIEMEHTIB, B HECYYl €JIEeMEHTH KOHCTPYKIII;

f) BnpoBa/pkeHHsS MACUBHHUX 3aXHCHUX IIPH-
CTpOiB 3a JOMOMOIOK) CHCTEMH PO3CIIOIOUHX

3B'SI3KIB 200 13011111 OCHOBHU;

g) 3HIDKEHHS MacH;

Y 1le, manpukiaj, BiAHOCMTLCA 10 TOTO BUIAJKY, KOIH
ypa3nuBi KOJOHW 3 MajlUM BiJHOIICHHSAM 3pYIICHHS abo
TIOBHICTIO M'SIKI TTOBEpXHM TEPETBOPATHCA B ITOAATIMBIIII
KOHCTPYKIIii; aHAJIOTIYHAM YHMHOM, KOJH HEPiBHOMIipHOCTI
HAJMIITHOCTI Ha BUCOTHIHM BiAMITIII 200 EKCIICHTPUCUTETY B
IUIaHI 3MEHIIYEThCS HUIIXOM 3MiHH KOHCTPYKTHBHOI CHC-
TEMHU.

h) O6mexenHst a0 nepenpodinOBaHHI BUKOPH-
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f) Specifically for masonry structures: non-
ductile lintels should be replaced, inadequate
connections 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
following indicative types:

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

b) Addition of new structural elements (e.g.
bracings or infill walls, steel, timber or rein-
forced concrete belts in masonry construction
etc);

¢) Modification of the structural system (elimi-
nation of some structural joints, widening of
joints, elimination of wvulnerable elements,
modification into more regular and/or more
ductile arrangements)?;

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

e) Possible transformation of existing non-

structural elements into structural elements;

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

g) Mass reduction;

D 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.
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cTaHHs OyiBIIi;
1) HacTKoBHMI 3HOC;

(2) Moxyrp Oytu BuOpaHi oguH a0o0 JEKLIbKa
THIIIB B IOE€AHAHHI. Y BCIX BHIIAAKaX, CIILA
npuiiMaTH B PO3PAaXyHOK 3MiHY BIUIMBY KOH-
CTpyKIii Ha PyHITAMEHT.

(3)P Skmo mpuiitMaeThes 130 PyHAAMEHTY,
HEOOXITHO CITiTyBaTH IMOJIOXKEHHSIM, K1 MICTSTh-
cs B ctagaapti EN 1998-1:2004, 10.

5.1.4 He KOHCTPYKTHBHI eJleMEeHTH

1(P) PimenHsi, mo CTOCYIOThCS PEMOHTY abo
3MILIHEHHS €JI€MEHTIB KOHCTPYKIIi, SIKl HE € He-
CY4MMH, YXBaIIOIOThCS Y Oy/Ib-IKOMY BUIIAAKY B
JIOTIOBHEHHSI 10 (YHKIIIOHAJIbHUX BHUMOT, SIKIIO
celicMIYHa IMOBEAIHKA BKA3aHUX €JIEMEHTIB MOXE
CTBOPUTH 3arpo3y *KUTTIO JKUTENIB ab0 oka3aTu
BIUIUB Ha IIHHICTH TOBapiB, IO 30€piraroThCs B
OymiBIi.

(2) VY Takux BUnajakax MoBHE ab0 YaCTKOBE pyM-
HYBaHHS BKa3aHHUX €JIEMEHTIB Ma€ OyTH Torepe-
JDKEHO IIISIXOM BXKUBAHHS HACTYITHHUX 3aXO/I1B:

a) BimmoBimHUX 3€1HAaHb 3 KOHCTPYKTHUBHUMH
enementamu (quB. EN 1998-1:2004, 4.3.5);

b) IligBuimeHHS CTIHKOCTI HE KOHCTPYKTHBHHX
enementiB (muB. EN 1998-1:2004, 4.3.5);

) IlpuiiHaTH 3aX0AM MO AHKEPHOMY 3aKpiIlieH-
HIO 3 METOI0 3al00IraHHg MO>KJIMBOMY BHUIAIaH-
HIO YAaCTHH BKa3aHUX €JIE€MEHTIB.

(3) Cnix BpaxoByBaTH MOKJIMBI HACIIAKHA JaHUX
3ax0/liB Ha MOBEJIHKY HECYYHUX EJIEMEHTIB KOH-

CTPYKIIii.

5.1.5 O0rpyHTyBaHHsi BUOPAaHOr0 THIIY BTPY-
YaHHA

(1)P V¥V Bcix BuUmaakax, TOKYMEHTH, IO BigHO-
CATBCS 10 MPOEKTYBaHHS MOJEpHI3allii, MOBUHHI
MICTUTH B c001 OOrpyHTYBaHHS BUOPAHOTO TUITY
BTPYYaHHS 1 OMHUC WOTO OUYIKYBAHOTO BIUTUBY Ha
MOBEJIIHKY KOHCTPYKILii.

(2) Jane oOrpyHTyBaHHS CIiJi HaJaTH BIIACHH-
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h)Restriction or change of use of the building;

i)Partial demolition;

(2) One or more types in combination may be
selected. In all cases, the effect of structural
modifications on the foundation should be tak-
en into account.

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

5.1.4 Non-structural elements

1(P) Decisions regarding repair or strengthen-
ing of non-structural elements shall also be
taken whenever, in addition to functional re-
quirements, the seismic behaviour of these el-
ements may endanger 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 ele-
ments (see EN 1998-1:2004, 4.3.5);

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

c) Taking measures of anchorage to prevent
possible falling out of parts of these elements.

(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 interven-
tion type

(1)P In all cases, the documents relating to ret-
rofit design shall include the justification of the
type of intervention selected and the descrip-
tion of its expected effect on the structural re-
sponse

(2) This justification should be made available
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6 PEKOHCTPYKIIA

6.1 INpoueaypa po3po0KH NPOEKTY PeKOHC-
TPYKILii

(1)P IIpouemypa peKOHCTPYKIii MOBUHHA BKIIO-
9YaTH HACTYITHI €TaIlu:

a) €CKI3HUH MPOEKT;

b) po3paxyHok;
C) KOHTPOJTb.

(2)P Ecki3Huil NpoeKT MOBUHEH OXOIUTIOBATU
HaCTYITHE:

(I) Bubip texnosorii i/abo MatepiaiiB, a TaKOX
TUITY 1 KOH(]Irypanii KOHCTPYKTUBHOTO BTpy4aH-
HSL

(I1) TlomepemHs oIiHKA PO3MIPIB JOJATKOBUX
HECYYUX JeTalei.

(IIT) Tlomepenmus oIliHKa 3MIHEHOI >XOPCTKOCTI
MOJIEPHI30BAaHUX CIEMEHTIB.

(3)P Metoau po3paxyHKy CIOPY/IH, BUSHAYCHI B
nyHkTi 4.4, TOBWHHI BHUKOPHCTOBYBAaTHCA 3
ypaxyBaHHSM 3MIHEHUX XapaKTEPUCTHK OY/IIBIIi.

(4)P IlepeBipku HaAIMHOCTI MMOBUHHI 311 CHIOBA-
THCS BIIMOBIIHO 110 MYHKTY 4.5, sk 1715 iCHY¥O-
YUX, TaK 1 JJI9 3MIHEHUX Ta HOBHMX €JIEMEHTIB
KOHCTpyKIii. Jlig mepeBipku HaAIHHOCTI Clij
BUKOPUCTOBYBATH CEPEJIHI 3HAYCHHS 110 JaHUM
BUNPOOYBaHb, MPOBEACHHUX Ha MicCIl, 1 Oyab-
SIKUX JIOJAaTKOBI JpKepena iHdopmarlii, ToOMHOXKe-
HUX Ha KoedirieHT noBipuoi BiporigHocti CF, sk
BKa3aHo B MyHKTi 3.5. [Ipore ans HOBUX abo no-
JAHUX MaTepianaiB MOBHUHHI BUKOPHUCTOBYBATHUCS
HOMIHAJIbHI BJIACTMBOCTI, O€3 iX 3HIIKCHHS 3 BU-
KOPHUCTAaHHSAM KOCQILIEHTY JOBipyYOi
BiporigHocti CF.

[MPUMITKA Iadopmarito mpo Hecydy 3HaTHICTh iCHYIO-
YNX 1 HOBHX EIIEMEHTIB KOHCTPYKIii MO)XXHA 3HANTH Y
BignoBinHOMy [H(opmaTuBHOMY [lomatky A, B abo C, B
3aJIeKHOCTI BiJl MaTepiaiB.
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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;
c) Verifications.

(2)P The conceptual design shall cover the fol-
lowing:

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

(I1) Preliminary estimation of dimensions of
additional structural parts.

(1) Preliminary estimation of the modified
stiffness of the retrofitted elements

(3)P The methods of analysis of the structure
specified in 4.4 shall be used, taking into ac-
count the modified characteristics of the build-

ing.

(4)P Safety verifications shall be carried out in
general in accordance with 4.5, for both exist-
ing, modified and new structural elements. For
existing materials, mean values from in-situ
tests and any additional sources of information
shall be used in the safety verification, modi-
fied by the confidence factor CF, as specified
in 3.5. However, for new or added materials
nominal properties shall be used, without mod-
ification by the confidence factor CF.

NOTE Information on the capacities of existing and new
structural elements may be found in the relevant materi-
al-related Informative Annex A. B or C.
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(5)P SIk1io KOHCTPYKTHBHA CHCTEMA, 110 MICTHTh
B co0i SIK iCHYIOYi, TaK 1 HOB1 €JIEMEHTU KOH-
CTPYKIii, MO€ 3aJ0BOJIBHITH BUMOTAaMHU CTaH-
napty EN 1998-1:2004, To mepeBipkd MOXYTh
3IMCHIOBATHCS  BIAMNOBIZHO JO  IIOJOKEHD,
BHUKJIAJICHUX B JAHOMY JIOKYMECHTI.
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(5)P In case the structural system, comprising
both existing and new structural elements, can
be made to fulfill the requirements of
EN 1998-1:2004, the verifications may be car-
ried out in accordance with the provisions
therein.



JOJATOK A
(inpopmaTuBHMIT)

3AJIIBOBETOHHI KOHCTPYKIII

A.1 Cdepa 3acTocyBaHHs

(1) Hanmit Jlonatox MICTHTH KOHKpPETHY iH()OP-
MaIIifo JUIS OI[IHKH 3aJ1i300€TOHHUX Oy/iBeNb B 1X
IIOTOYHOMY CTaHi, 1 ISl iX OHOBJIEHHS, KOJIM 1€

HEOOX1THO.

A.2 InenTudikauis reomerpii, aeranei i ma-
TepiaJiB

A.2.1 3arajbHi MoJ10KeHH

(1) HeoGxigHO peTenbHO MEpeBIpUTH HACTYIHI
aCIIeKTH:

|. ®i3uyHMil cTaH 3a71i300€TOHHUX E€JIEMEHTIB 1
HasIBHICTh Oy/Ab-SIKOTO TMOTIPIIEHHSI BJIACTHUBO-
CTel BHACIIIOK KapOoHi3allii, Kopo3ii cTaii 1 Tak

Jail.

Il. be3nepepBHIThH JiHIA HAaBaHTAKCHHSI MK CH-
JIOBHMH €JIEMEHTaMHU.

A.2.2 T'eomeTtpis

(1) 3i0paHi maHi TMOBWHHI BKJIIOYATH HACTYIHI
MyHKTH:

I. Imentudikamis OIYHUX CHCTEM, IO YHUHATH
omip, B 000X HampsiMax.

II. OpienTanis WIMT NEPEKPUTTS 3 apMaTypOIO,
PO3MIILIEHOIO B OJJHOMY HampsMi.

II1. Bucora i mmpuna 6aioK, KOJIOH i CTIH.

IV. lllupuHa nonuik B TABPOBUX OaJIKaX.

V. MOXJHB1 €KCLIEHTPUCUTETH MK OCSIMH OaloK
1 KOJIOH y MICIISIX iX 3’ €/IHAHHS.

A.2.3 JleranipoBka

(1) 3ibpani naHi MOBHMHHI BKJIIOYATH HACTYIHI

np JCTY-H B EN 1998-3:201X
ANNEX A
(informative)

REINFORCED CONCRETE
STRUCTURES

A.1 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 ldentification of geometry, details and
materials

A.2.1 General

(1) The following aspects should be carefully
examined:

I. Physical condition of reinforced concrete

elements and presence of any degradation, due
to carbonation, steel corrosion, etc.

I1. Continuity of load paths between lateral re-
sisting elements
A.2.2 Geometry

(1) The collected data should include the fol-
lowing items:

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

I1. Orientation of one-way floor slabs.

I11. 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 fol-
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ITYHKTH:

|. KiabKicTh MOB3I0BKHBOI CTAlEBOT apMaTypH B
Oankax, KOJIOHAX 1 CTIHAX.

I. KimpkicTh 1 neTayroBaHHS 0OMEXyr4oi cTa-
JeBOi apMaTypH B KPUTHYHUX IUISHKAX 1 B CTH-
Kax MK OaJIKaMH 1 KOJIOHAMH.

III. KinpkicTh cTasieBoi apMaTypH B MaHENAX Ie-
PEKpPUTTIB, 1[0 BHOCUTHh BHECOK JI0 HETAaTUBHOTO
PEaKTHBHOTO 3TMHAIOYOTO MOMEHTY TaBPOBUX

OaJIOK.

IV. OnopHa noBxuHa 1 YMOBU ONUPAHHS T'OpU-
30HTAJIbHUX €JIEMEHTIB.

V. ToBiMHa 3aXUCHOTO IIapy OETOHY.

VI. Ctuku BHamyck JAjisi MOB3J0BXHBOI apMaTy-
pH.

A.2.4 Marepiaau

(1) 3i106pani gaH1 MOBUHHI BKIIOYaTH HACTYIIHI
MyHKTH:

I. Knac 6erony.

I1. I'panrwmIs TEKY4OCTI IUI CTalll, TPaHUYHA
MIIHICT 1 KpUTHYHA Jedopmartis.

A.3 MogaeJi Hecy4oi 31aTHOCTI

A.3.1 Beryn

(1) TlomoskeHHs, BUKJIAAECHI B JAaHHOMY IyHKTI,
3aCTOCOBYIOTBCS K JIO TIEPBUHHUX, TaK 1 IO BTO-
PUHHHX CEHCMIYHUX €JICMCHTIB.

(2) Knacudikariiss KOMIOHEHTIB/MEXaHI3MiB:

I. "momatimBi": 3ruHaEMi OaJKH, KOJOHH 1 CTIHU
i BILIMBOM OCHOBOI CHIH 1 6€e3 HeT;

II. "kpuxki": MeXaHi3M MONEPEYHOTO 3PYLICHHS
0aJIOK, KOJIOH, CTIH 1 CTHUKIB.

A.3.2 3ruHaemi 0aJIKH, KOJIOHHM i CTiHH Ji€l0
0ChOBOIO CHJIM i 0e3 Hel

A.3.2.1 Beryn
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lowing items:

I. Amount of longitudinal steel in beams, col-
umns and walls.

I1. Amount and detailing of confining steel in

critical regions and in beam-column joints.

1. Amount of steel reinforcement in floor
slabs contributing to the negative resisting
bending moment of T-beams.

IV. Seating lengths and support conditions of
horizontal elements.
V. Depth of concrete cover.

VI. Lap-splices for longitudinal reinforcement.

A.2.4 Materials

(1) The collected data should include the fol-
lowing items:

I. Concrete strength.

I1. Steel yield strength, ultimate strength and
ultimate 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:

I. "ductile": beam, columns and walls under
flexure with and without axial force,

Il. "prittle": shear mechanism of beams, col-
umns, walls and joints.

A.3.2 Beam, columns and walls under flex-
ure with and without axial force

A.3.2.1 Introduction



(1) AedpopmyBanns 6anok, KOJIOH 1 CTiH, EpeBi-
PSETBHCS Y BIAMOBIAHOCTI 3 myHKTamu 2.2.2(2)P,
2.2.3(2)P, 2.2.4(2)P, i Bu3HAYAETHCS Y BUPA31 5K
KYT TIOBOPOTY X0Opau ¢, TOOTO KyTOM MiX JOTH-
9HOIO JIO OCl B IUTACTUYHOMY IIAPHIpi, 1 X000,
IO CIIOJIyYa€ MAaHHWUW IIAPHIP 3 KiHIIEM HpPOJIbO-
Ty B SIKOMY HPOX0OJuTh 3pymenns (L, =M /V =
MOMEHT/3pYIICHHSI y KIHIIEBOMY TIepepi3i), TOOTO
B To4lli neperuny. [IoBOpoT XOpau TakoX OpiB-
HIOE KOC(QIIIEHTY MEepPeKoCy eIeMEHTYy, TOOTO
MIPOrMH Ha KIHIIl IPOJbOTY B SIKOMY MPOXOJUTH
3pYIICHHS 10 BiJHOMICHHIO IO JOTHYHOI JI0 OcCi
IJIACTUYHOTO LIAPHIPY.

A.3.2.2 I'panuyHumii cTaH 6J1M3bKUI 10 pyii-
nyBanHs (NC)

(1) T'pannuHa BemMuUMHA TOBHOTO O0EPTaHHS XO-
pau (cyma mpyXHOT 1 HENPY)KHOi YacTHHH) 6,
OETOHHUX €JIEMEHTIB MpH Jii UKIIYHOTO HaBaH-
Ta)XEHHsSI BU3HAYAETHCS 32 HACTYIMHOIO (opMmy-
JI010:

9,
UM yeq max( 0,0L,w) ©

me:
7. PIBHHH 1,5 11 MEpBUHHUX CEHCMIUYHUX eie-

MeHTiB 1 1,0 a7 BTOPMHHUX CEHCMIUYHUX

JJIEMEHTIB (K BU3HAYEHO B  IYHKTI
2.2.1(6)P),

h  BucOTa NONEPEYHOTO MEPETHHY,

L, =M /V BimHOIIEHHS MOMEHT/3PYIICHHS B
KIHII TIepepizy,

v=N/b-h-f, (b mupuna 30uu cruckanus, N
0ChOBA CHJIA, TIO3MUTHUBHA IIPH CTUCKYBaHHI),

®,®' MeXaHIYHUH KOeQIliEHT apMyBaHHS TMPH
PO3TATHEHHI (BKJIIOYAIOUH MOTIEPEYHY apMa-
Typy) 1 IpH CTUCKaHH1, BIAMOBIHO, TOB3/0-
BJKHBOI apMaTypH,

f. 1 f,, minmicTs GeTony Ha ctuck, Mlla, i rpa-

HUIA TekydocTi xomyTiB, Mlla, BignosigHo,
0e3mocepelHbO OTPUMaHI K CepelHi 3Ha-
YeHHs 3 BUNPOOYBaHb Ha Micyi 1 3 JOJATKO-
BHUX JDKepen iHdopMallii, moAUIeH] Hamex-

yw
0,225 A Poy——
" 0,35 X
1 max( 0,01 L. [ J 100-
—»0,016-(0,3V)-l:()-f:| X(TV) .25 ¢ -(1,25 P
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(1) The deformation capacity of beams, col-
umns 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 @, i.e., of the an-
gle between the tangent to the axis at the yield-
ing end and the chord connecting that end with
the end of the shear span (L, =M /V = mo-
ment/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 capaci-
ty (elastic plus inelastic part) at ultimate, 6, ,

of concrete members under cyclic loading may
be calculated from the following expression:

(A.1)

where:
7a IS equal to 1,5 for primary seismic ele-

ments and to 1,0 for secondary seismic el-
ements (as defined in 2.2.1(6)P),

h is the depth of cross-section,

L, =M /V s the ratio moment/shear at the
end section,

v=N/b-h-f, (b width of compression zone, N
axial force positive for compression),

o,®" is the mechanical reinforcement ratio of
the tension (including the web reinforce-
ment) and compression, respectively, lon-
gitudinal reinforcement,

and f, are the concrete compressive

strength (MPa) and the stirrup vyield
strength (MPa), respectively, directly ob-
tained as mean values from in-situ tests,
and from the additional sources of infor-
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HUM YMHOM Ha KoeQillieHT AO0BipyOi BipOTi-
JHOCTI, K BU3HaYeHo B TyHKTI 3.5(1)P i
tabmumi 3.1, 3 ypaxyBaHHSM JOCSTHYTOTO
piBHS iH)OPMATUBHOCTI,

P = A, b, - S, KoediieHT apMyBaHHS TIOTIEpe-
YHOIO apPMaTypOI0, MapAJICIIbHOIO HAMIPSIMY X
HaBaHTaXXEHHS (S, = KPOK XOMYTIB),

Py KOCDIIiEHT iaroHaIbHOTO apMyBaHHs (SIK-
10 BOHO €) B KOXKHOMY JI1arOHaJIbHOMY

Harpsmi,

a KoedimieHT epeKTUBHOCTI OOTUCHEHHS, SIKUI
MOKe OyTH NPUUHATUN PIBHUM:
Sh

A )

b, 1 h, po3mip oGxkaroro cepaedHnKa 10 IEHT-

panbHOT JIHIT KUTHIT OOTHCHEHHS,

b, KpOK MO3I0BXKHIX CTEPXKHIB B M0O3/I0B)KHHOMY

HanpsIMKY (3 iHICKCOM I) 3 OMEepeYHUuM 00-
THCHEHHSIM KYTOBHM XOMYTOM a0o morepe-
YHUM 3B'I3KOM TI0 IIEPUMETPY MEPETUHY.

VY criHax BenmWuWHA, 10 BU3HAYAEThCA 3a (op-
myiomo (A.1), aimutees Ha 1,6.

[Ipy BHKOpHCTAaHHI XOJIOJHOKATAHOI KPUXKOI
cTayi KyT oOepTaHHs XOPpAH AUTUThHCS Ha 1,6.

(2) 3HayeHHS IUTACTUYHOI YACTHHH IOBOPOTY
XOpIU OTNOpy OETOHHUX EJIEMEHTIB i IHUKIIY-
HUM HABaHTAXCHHSIM MOXKEe OyTH po3paxoBaHa 3
HACTYITHOTO BUPa3y:

y

A03
Oim = Oum — 0y = 1-0,0145-(0,25V){”W(Q01’w)} -

Ve max (0,01 )
1e KyT 00epTaHHs XOpJAW 33 PaxyHOK TYKy4OCTi
0, obumcmoersess BimnosinHo 1m0 A.3.2.4, y,
nopiBHIoe 1,8 /Ui MepBUHHUX CEWCMIYHUX elle-
MeHTiB 1 1,0 - 1151 BTOPpUHHUX CEHCMIUYHUX ele-
MEHTIB, a BC1 1HIII 3MiHHI1 BU3HAYAIOThCS 3a Qop-
mysoro (A.1).

Jlnia cTiH 3HaueHHs, naHe BUpa3oM (A.3) moMHo-
KyroTb Ha 0,6.
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s

mation, appropriately divided by the confi-
dence factors, as defined in 3.5(1)P and
Table 3.1, accounting for the level of
knowledge attained,

P = A 1b, -s, ratio of transverse steel paral-
lel to the direction x of loading (s, = stir-
rup spacing),

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

Pd

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

2.0
6-h, -b,
where:
b, and h, is the dimension of confined core to
the centreline of the hoop,

(A.2)

b

is the centerline spacing of longitudinal
bars (indexed by i ) laterally restrained by

a stirrup corner or a cross-tie along the pe-
rimeter of the cross-section.

In walls the value given by expression (A. 1) is
divided 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
rotation capacity of concrete members under
cyclic loading may be calculated from the fol-
lowing expression:

035 o hw

fco.z_(ij _25[ap“ f.
h

where the chord rotation at yielding, 6,

should be calculated in accordance with

A.3.2.4, y, is equal to 1,8 for primary seis-

mic elements and to 1,0 for secondary seis-
mic ones and all other variables are defined
as for expression (A 1).

) x([1,2751%07: ) (A.3)

In walls the value given by expression (A3)
is multiplied by 0,6.



[Ipu BUKOpPUCTAHHI KPHUXKOi XOJOJHOKATaHOI
CTaJi MJIaCTUYHA YaCTHHA TPAHHUYHOTO MOBOPOTY
XOPAH TUIATHCS Ha 2.

(3) YV enemenrax 0Oe3 meTalbHOrO BHU3HAYCHHS
CTIMKOCTI 110 3eMJIETPYCiB, 3HAYECHHS OTPHMaHi
Bupazamu (A.1) i (A.3) nomHOXKYyIOTBCs Ha 0,825.

4) Mynkru (1) i (2) 3acTOCOBYIOTBCS 10 €IIEMEH-
TiB 3 AepopMOBaHNMH (3 BUCOKHM 3YETUICHHSM)
CTPIDKHSIMU TIOB3/IOBXKHBOI apmaTypu 0e3 3'ell-
HaHHS BHAITYCK B O€3MOCepeIHii OJU3BKOCTI BijT
KIHIICBOT MUISHKH, JI€ OYIKYEThCS TIUIaCTUYHA
nedopmarrist. Akmo nedopmMoBaHi CTPUXKHI TMO-
B3/I0BXKHBOI apMaTypu MaroTh IpsiMi KiHII1, CIIO-
Jy4eH1 BHAMYCK, IOYMHAIOYM 3 KIHI[EBOTO Iepe-
pI3y €JIEMEHTY — SIK 1€ 4YacTo OyBa€ B KOJIOHAX 1
CTIHAX 13 3'€IHAHHAM BHAIYCK, IOYMHAIOUH 3 pPi-
BHs migoru — Bupasu (A.1) 1 (A.3) ciix 3acro-
COBYBaTH 13 3HAYEHHSIM KOE(DIIEHTY CTHCIOi
apMaTypu, @', TIOJJBOEHUM TIO BiJHOIICHHIO IO
3HAYEHHS, 3aCTOCOBHOIO 3a Me€XaMH 3'€THaHHS
BHAIMYCK. b1 TOTO, SKIIO AOBXKUHA 3'€THAHHS

BHamyck |, meHmre, HDK |, i, , TTTACTHYHY Yac-

TUHY 3710HOCT1 JIO TIOBOPOTY MOSICY, TPUBEACHY
B IyHKTi (2), cmig nomuoxutu Ha Iy /1y, 0y @
3HAYEHHS TOBOPOTY XOPAM IMpPH MIJIACTUYHIN J1e-
Gopmaii, 6,, sxe NOAAECTbCS I OTPUMAHHS
MIOBHOTO OTOPY JO0 TMOBOPOTY XOpPIH, MOBUHHE
MpUHAMaTi B PO3PaxyHOK e(eKT 3'€THaHHS BHa-
IycK BinnosigHo 10 A.3.2.4(3). 3naueHHsA |, i,

BHUPAKACTHCA TAKHUM YHHOM:
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If cold-worked brittle steel is used, the plas-
tic part of the chord rotation capacity is di-
vided by 2.

(3) In members without detailing for earth-
quake resistance the values given by expres-
sions (A.l) and (A.3) are multiplied by 0,825.

(4) (1) and (2) apply to members with de-
formed (high bond) longitudinal bars with-
out lapping in the vicinity of the end region
where yielding is expected. 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 rein-
forcement ratio, ' doubled over the value
applying outside the lap splice. Moreover,
if the lap length |, is less than I, ., , the

plastic part of the chord rotation capacity
given in (2) should be multiplied by
lo /1oy min » While the value of the chord rota-

tion at yielding, 6, , added to it to obtain the

total chord rotation capacity, should ac-
count for the effect of the lapping in ac-
cordance with A.3.2.4(3). The value of
I :

ou,min

Ly = Ao - T, .05+145-, - p, - £ 1 £ ), |

ne:
d,, JiaMeTp CIOJy4YE€HUX BHAIYCK CTPHIKHIB,

f,. cepenne 3HaYEHHS MEX1 TEKY4OCTi CIOJIyYe-

HUX BHamyck ctpmxHiB (MIla) 3 BumpoOy-
BaHb Ha micyi 1 3 JOJATKOBHX JpKepen iH(po-
pMaiiii, TOMHOXEHUX Ha BIANOBIAHUN Koedi-
IIEHT TOBIpYOT BIpOTIIHOCTI, SIK BUBHAYCHO B
nyHkTi 3.5 1 Tabnuui 3.1, 3 ypaxyBaHHIM J0-
CSATHYTOTO pIiBHA IHQOPMATUBHOCTI (JUB.
3.52)P).

fe, fwi Py AK BU3HAUEHO B MyHKTI (1), i

where:
d,_ is the diameter of the lapped bars,

f,. 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 corre-
sponding confidence factor, as defined
in 3.5 and Table 3.1, accounting for the
level of knowledge attained (see
3.5(2)P).

f., f,and p,, as defined in (1), and

a = (1_Sh /(Z'bo))'(l_sh /(2 ho)) nrestr/ntot!

Ac

-Nn -

restr - AMCIIO CTPUIKHIB MOB3/IOBXKHBOT apMaTypu

CMOJYYE€HUX BHAIYCK, OOMeXeHHX (3akpim-

with
- N - NUMber of lapped longitudinal bars
laterally restrained by a stirrup corner or
43
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JeHUX) 300Ky KYTOBHM XOMYTOM a0o0 ToIie-
PEYHUM 3B'SI3KOM,

n 3arajibHE 4YHUCJIO CIIOJIYYCHUX BHAITYCK

tot
CTPH)KHIB TIOB3I0BXKHBOI apMaTypH IO Iepu-

METpYy IONEPEYHOTO MEPETHHY.

(5) Y enemenTax 3 riaankuMu (piBHUMH) CTPHXK-
HSIMH TIOB3JIOBKHBOI apmarypu 0e3 3'eIHaHHA
BHAIyCK B Oe3rocepenHiil O1M3bKOCTI Bin KiHIle-
BOi JIUISTHKH, JIe OYIKY€EThCS TUTACTUYHA AePopMa-
Iis, 3arajibHa BEJIMYMHA MOBOPOTY XOPIU MOXKE
OyTH TpUIHSATAa PIBHOIO 3HAYEHHIO, pO3paxoBa-
Homy 10 (1) i ymHOkeHUM Ha 0,575, a macTuvHa
YacTHHA MOBOPOTY XOPIU MOXe OyTH TMpHHATA
PIBHOIO 3HAUYCHHIO po3paxoBaHomy Mo (2) i
ymMHO)keHoMmy Ha 0,375 (3 maHumu KoedilieHTa-
MH, BKJIIOYarouu KoediuieHT 3meHmenHs 0,825 3
. (3), mo BpaxoBye HEIOJIK JeTanbHOT iHpopma-
1ii MPo CTIAKICT 0 3eMJIETPYCiB). SIKII0 cTEpkK-
Hi TIOB3JIOBXHBOI apMaTypu 3'€IHYIOThCS BHa-
MyCK, TOYMHAIOYH 3 KIHIIEBOI 30HU €JIEMEHTY, 1 1X
KIHI[l 3a0e3MeueHi CTaHJapTHUMU TayKaMu, a J0-
B)KMHA 3'€IHaHHS BHamycK |, sk MiHiMyMm, 15-d,

MOBOPOT XOPJIU €JIeMEHTa MOXe OyTH po3paxoBa-
HO TAaKUM YHHOM:

— ¥V dopmymax (A.1) i (A.3) gOBXKWHA TUISHKA
3pymenas L, (BimHomenHs M/V - wMo-
MEHT/3pYIIEHHSI — Yy KIHIIEBOMY Iepepi3i) 3MeH-
IIYETbCS Ha JOBXKHHY 3'€THaHHS BHamyck |,
OCKUTHKU aBapiiHHUM CTaH 3aJICXKUTh BiJl 30HU PO-
3TalIoBaHOi Oe3MOCePeIHhO 33 KIiHIEM 3'€THAHHS
BHAITYCK.

— Ormip HOBHOTO TOBOPOTY XOPAHW MOXe OyTH
NPUIHATHA PIBHUM 3HAYEHHIO, PO3PAXOBAHOMY
o (1), i TOMHOXXEHOMY Ha

a cross-tie, and

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

(5) In members with smooth (plain) longitu-
dinal bars without lapping in the vicinity of
the end region where yielding is expected,
the total chord rotation capacity may be tak-
en equal to the value calculated in accord-
ance with (1) multiplied by 0,575, while the
plastic part of the chord rotation capacity
may be taken to be equal to that calculated
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 member and their ends are
provided with standard hooks and a lap
length 1, of at least 15-d,, , the chord rota-

tion capacity of the member may be calcu-
lated as follows:

— In expressions (A.l), (A.3) the shear
spanL, (ratio M/V - moment/shear - at the

end section) is reduced by the lap length |,

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 ac-
cordance with (1) multiplied by

0.0025- (180 + min(50,1, /d,, ))-@—1,/L,)

a TIACTHYHA YaCcTHHA OMOPY 0 MOBOPOTY XOP.IH
MOke OYTH TMpUIHATA PIBHOIO 3HAYCHHIO, PO3pa-
XOBaHOMY 110 (2), 1 TOMHOKEHOMY Ha

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

0,0035- (60 + min(50,1,/d,, ))-(1-1,/L,)

(6) My BU3HAYEHHS TPAHUYIHOTO OTOPY 10 00ep-
TaHHS XOPJU MOXE BHKOPHUCTOBYBATHUCS AlIbTep-
HaTUBHUH BUpa3

1
Ve1

05-L
eumz'(ey"'((au_goy)' Lpl'[l_ L pljJ
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(6) For the evaluation of the ultimate chord
rotation capacity an alternative expression
may be used:

(A.4)

vV



MOBOPOT XOPAM IPHU CTaH1 TEKY4OCTi, 5K

Bu3HaueHO Gopmyrnamu (A.10) abo (A.11),

¢, TPaHWYHE 3HAYCHHS KPUBU3HU Y KPaHbO-
My Tepepisi,

¢, KPHUBHM3HA B IUTACTUHYHOMY IIAPHIP1 y Kpai-

HBOMY TIepepisi.

3HaueHHsA JOBKHMHU Z, IUIACTHYHOTO LIAPHIpY

3aN€XUTh BIJ TOTO, SIK BPaxOBYEThCS 301Ib-
IIEHHS] MIHOCTI 1 3MEHIIEHHs JeQOpPTUBHOCTI
0eToHy, 0O0yMOBJIEHa OOTHCHEHHSIM IIpU pO-
3paxyHKy I'paHUYHOi KpUBHM3HU KpalHBOTO Ie-

pepizy, ¢, -

(7) I'pannvHa KpUBU3HA KPAWHBOTO TeEpepi3y
@, TIpH IHMKIIYHOMY HaBaHTAXXCHHI pPO3paxo-

BYETBCS:

(a) mo BenuumHI rpaHUYHOT fedopMariii moB3-
JOBXKHBOT apMaTypH, &, , AKa BIINOBLAAE!

— MIHIMQJIBHOMY 3HAY€HHIO, TPUBEICHMY B
craagapti EN 1992-1-1, tabmunsa C.1 mis xa-
pakrepuctuyoi Aedpopmarii &, , NpU MaKCH-
MaJIbHOMY 3yCHJUT1 JJIs cTaji kiaciB A abo B;

— 6 % nna crani knacy C,

(b) w1 Momeni OOTHCHEHHS, ONKUCAHOI B CTaH-
napti EN 1992-1-1:2004, 3.1.9, npu edekTus-
HUMY TIOIIEPEYHOMY OOTHCHEHHI HAIPY)KESHHSIM
0, , IPUHHATHM DPiBHUM a-p,, - f,,, ne pg, - f,,
i a Bu3HaueHi B (1), Toi, 4151 eeMeHTIB 3ampo-
€KTOBaHUX SK CEeHCMOCTIMKI 1 0e3 3’emHaHb
BHAIYCK CTPHIKHIB MOB3I0OBXXHBOT apMaTypH B
Oe3nocepenHid  ONMM3BKOCTI Bin mepepizy, e
O4IKy€TbCS CTaH IIIACTUYHOCTI, L Moxe OyTu

pO3paxoBaHe 3a HACTYIMHO (POPMYIIOIO:

Ly =01-L, +017-h+0,24-

ne h Bucota enementy i dy, (cepemniii) miametp Where h

PO3TATHYTOI apMaTypH

(8) Skmro rpaHMyYHa KpUBHM3HA B KpallHBOMY Iie-

np ACTY-H B EN 1998-3:201X

where
6, s the chord rotation at yield as defined by

y
expressions (A. 10) or (A.l 1),

@, Isthe ultimate curvature at the end section,

¢, s the yield curvature at the end section.

The value of the length Z, of the plastic hinge

depends on how the enhancement of strength
and deformation capacity of concrete due to
confinement is taken into account in the calcu-
lation of the ultimate curvature of the end sec-
tion, ¢, .

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

(a) the ultimate strain of the longitudinal rein-
forcement, ¢, , taken equal to:

su?

— 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: 2004, 3.1.9, with effective lat-

eral confining stress o, taken equal to
a- py - T, Where pg, - f,,, and a have been de-
fined in (1), then, for members with detailing

for earthquake resistance and without lapping
of longitudinal bars in the vicinity of the sec-

tion where yielding is expected, L, may be
calculated from the following expression:

dy - f,(MPa)

./ f.(MPa)
is the depth of the member and
d,  is the (mean) diameter of the ten-

sion reinforcement

(A.5)

(8) If the ultimate curvature of the end sec-
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pepi3i, ¢,, Mg OUKIIYHUM HABAHTAXKEHHSIM PO3-
PaxOBYETHCS:

(a) mo kputHuHiil nedopmariii HOB3IO0BKHBOT ap-

MaTypH, &, , IPUHHATOI y BimoBigHOCTI 3 (7)a;

(b) 3 BuKOpHCTAaHHAM MOJEII OOTHCHECHHS, SKa
BiZjoOpakae Kpaiie nporec, HbK MOJAEI b, OTIICaHa
B cranmapti EN 1992-1-1:2004, 3.1.9 nomimmes-
HS ¢, 3 OOTHCHEHHSM IIiJ LUKIIYHAM HaBaHTa-

KCHHAM,; a CaM€ MOJCIIb I€:

— MIIHICTh OOTHCHEHOTO OETOHY PO3PaXOBYETHCS

3a GopMyIIOI0:
a
feo = 1. -{1+3.7-(

— nedopmaris, IpH sKiii Mae Micle MIIHICT f,
MpUIMAaETbCA TaKOK, L0 TMEPEBUIIYE 3HAYCHHS
&, HEOOTHUCHEHOTO OETOHY:

gcczgcz-[l+5-(ff°°—

— a TaKoXX rpaHHyHa JegopmMalis KpailHbOro BO-
JIOKHA CTUCHYTOT 30HU MPUHMAETHCSI PIBHOIO:

£, =0,004+05-

ne a, f,, i pyBusHadeni B mynkri (1) i(7),a f

MIIHICTh OCTOHY 3 YpaxyBaHHSIM OOTHCHEHHS,
TOJIl JUIS €JIEMEHTIB 3alPOEKTOBAHMUX SIK CEHCMOC-
TiMKI, 1 32 BIICYTHOCTI 3€JHAaHb BHAITYCK CTPHIK-
HIB MOB3JIOBXHBOT apMaTypH MoOIU3y BiJl mepepi-
3y, JIeé OYIKYEThCS TUIacTHYHA aedopmarliis, 3Ha-
ueHHs L, Moxe OyTv po3paxoBaHeE 3 CIIIyIUo-

ro BUpa3y:

p

(9) Skmo ™onens OOTHUCHEHHS B CTaHAAPTI
EN 1992-1-1:2004 3.1.9 BUKOpPUCTOBYETHCS y BU-
pasi (A.4) mpu po3paxyHKy I'paHUYHOI KPUBHU3HU
KpaliHbOTO NEPEPI3y ¢, , i 3HaUeHHs L, i3 Bupasy

(AS), 7e1

NPUAHATHI PIBHUM 2 JUTS IEPBUHHUX CEMCMIYHUX
enieMeHTiB 1 1,0 11 BTOpUHHUX CeHCMIYHUX ene-
MEHTIB.

TO KOe]ilieHT TaM Moxe OyTu

SIkio 3amicTh 1boro y gpopmynax (A.6) no (A.8),
BUKOPUCTOBYeThCST popmyna (A.9), To 3HaUEHHS
KoedillieHTa ¥, MOXXHa mpuimMatu piBHUM 1,7
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c

A Poy fyw

d, -f,(MPa
L,=;B+Q2h+011“y()

tion, ¢,, under cyclic loading is calculated
with:

a) the ultimate strain of the longitudinal re-
inforcement, &, taken as in (7)a, and

(b) confinement model which represents bet-
ter than the model in EN 1992-1-1: 2004,
3.1.9 the improvement of ¢, with confine-

ment under cyclic loading; namely a model
where:

— the strength of confined concrete is evalu-
ated from:

(A.6)

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

)

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

(A.7)

. (A.8)

a, f,, and p, are as defined in (1) and (7)
and f,. is the concrete strength, as enhanced

by confinement, then, for members with de-
tailing for earthquake resistance and no lap-
ping of longitudinal bars near the section
where yielding is expected, L, may be cal-

culated from the following expression:

A9
./ f.(MPa) (A-9)
(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 L, from

expression (A.5) is used in expression (A.4),
then the factor y, therein may be taken

equal to 2 for primary seismic and to 1,0 for
secondary seismic elements.

If the confinement model given by expres-
sions (A.6) to (A.8) is used instead, together
with expression (A.9), then the value of the



JUTS IEPBUHHKUX CEUCMIYHUX diieMeHTOoB 1 1,0 st
BTOPUHHHX CEHCMIUHUX EIIEMEHTIB.

IMPUMITKA 3HaueHHs 3arajibHOrO MOBOPOTY XOpPIH, PO-
3paxoBaHi BiAmOBiaHO 10 Buie aanux myHKTiB (1) i (2) (3
ypaxyBanssaMm (3) - (5)) 3a3Buuaii € myxe cxoxumu. Dop-
Mmyna (A.1) € 3pyduHilIO0, KOJIM PO3pPaxyHKH 1 BUMOTH Oa-
3YIOTBCSl Ha TIOBHHX ITOBOPOTaX XOpAHW, TOHi SIK (opMysa
(A.3) xparie miaxomuTh ISl THX BUIMAAKIB, KOJIU PO3paxyH-
KM 1 BUMOTH 0a3yrOThCS Ha TUIACTHYHIA YaCTHUHI TTOBOPOTY
XOpay; OUTBII TOrO, B MyHKTI (4) mpencTaBieHHUi TpaHHY-
HUI MTOBOPOT XOPAH €JIEMEHTIB 3 MepioJMYHIMH TOB3/0B-
KHIMU CTPYIKHAMM apMatypy 1 NpsSMUMH KiHISIMH 3€/IHa-
HUMH BHAITYCK, TOYMHAIOYH 3 KPaiHHOT 0 NIepepi3y, TIIbKH B

cerci dopmymn (A.3). Gopmyna (A.4) 3 ¥, =1 npuso-
JIUTh IO SIBHO CXOXHX DE3YIbTATIB MPH BHKOPHCTAHHI 3
nyakramu (7) a6o (8), ane BiAMiHHOCTI MPOrHO31B MO MYHK-
tax (1) abo (2) BusBssIIOTECS Ginbine. Po3kum pe3ysbraTiB
BUMPOOYBAHHSI MO BiJIHOIICHHIO 10 PE3Y/IbTATIB OTPHMAHUX

o ¢opmyni (A.4) npu Yy = 1, BUKOpHCTAHOrO 3 MyHKTOM
(8) mewIe, HiK KOJIM BOHO BHKOPHCTOBYETHCS 3 MYHKTOM
(7). Le BinOMBa€eThCS B PI3HUX 3HAYCHHSX g, BCTAHOBIIE-
Hux B myHktax (1), (2) 1 (9) mis mepBUHHHX CeHCMIiYHUX
€JIEMEHTIB, OCKIIbKM KOe(illieHT J,, NpuU3HAYeHui s

TOro, 100 cepelnHi 3HAYeHHS BEJIMYMHH TEPETBOPUTH B
«cepefHe-MIHYC-CTaHAAPTHE  BIAXUJICHHS. Haperuri,
HACJI/IKA BIJICYTHOCTI BpaxyBaHHsI CEHCMOCTIHKOCTI 1 TPO
BiJICTaHb MiX 3'€/IHAHHSIMM BHANYCK B 30HI ILIACTHYHOTO
nrapuipy nokaszasi B myHktax (3) - (5) Timbku y 3B'S3KY 3
Bupazamiu (A.1) 1 (A.3).

(10) Icuyroui cTiHM sKi BIAMOBIAAalOTH BH3HAUYCH-
HIO "BENWKI Majo-apMOBaHI CTiHH", JaHOMY B
craagapti EN 1998-1:2004, moxxHa po3paxoByBa-
TH BianmoBimHo 1o cranmapty EN 1992-1-1:2004.

A.3.2.3 'paHn4YHMi CTaH 3 BATOMMMM MO~
KokeHHsiMu (SD)

(1) Hecywa 3maTHiCT MOBOPOTY XOpPIH, SKa
BIJIOBIZa€ BarOMUM TOIIKOJDKEHHSIM Oy, MOXKE
npuiiMatucs piBHOIO 3/4 Bij TPaHUYHOTO TTOBOPO-
Ty XOpaH 6, , BU3HAUYEHOTO B IMMyHKTI A.3.2.2.

A.3.2.4 I'panHn4YHMH CTaH 3 00MeKEeHUMHU MOII-
xomxennsimu (DL)

(1) Hecyua 3maTHICT MO [BOMY TPaHUYHOMY
CTaHi, BIMNOBiJa€ TPAHUYHOMY 3THHAIOYOMY MO-
MEHTY, IPH PO3PaXyHKOBOMY 3HA4€HH1 OChOBOTO
HaBaHTAKEHHS.

(2) Y Bunanky sIKIo0 BUKOHYETHCS PO3PAXYHOK IO

np ACTY-H B EN 1998-3:201X

factor y,, may be taken equal to 1,7 for pri-

mary seismic elements and to 1,0 for sec-
ondary seismic ones.

NOTE The values of the total chord rotation capacity
calculated in accordance with (1) and (2) above (tak-
ing into account (3) to (5)) are normally very similar.
Expression (A.1) is more convenient when calcula-
tions 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 rotation capacity of members with de-
formed longitudinal bars and straight ends lapped
starting at the end section only in terms of expression

(A.3). Expression (A.4) with y,, yields fairly similar

results when used with either (7) or (8), but differ-
ences with the predictions of (1) or (2) are larger. The
scatter of test results with respect to those of expres-

sion (A4) for y, =1 used with (8) is less than
when it is used with (7). This is reflected in the dif-
ferent values of y,, 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 connec-
tion with expressions (A. 1) and (A.3).

(10) Existing walls conforming to the defini-
tion of "large lightly reinforced walls" of
EN 1998-1:2004, can be verified in accord-
ance with EN 1992-1-1: 2004.

A.3.2.3 Limit State of Significant Damage
(SD)

(1) The chord rotation capacity correspond-
ing to significant damage 65, niay be as-
sumed to be 3/4 of the ultimate chord rota-
tion 6, givenin A.3.2.2.

A.3.2.4 Limit State of Damage Limitation
(DL)

(1) The capacity for this limit state used in
the verifications is the vyielding bending
moment under the design value of the axial
load.

(2) In case the verification is carried out in
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neopmMariisiM, BiINOBiAHA Hecyda 3/IaTHICTH
NPEJCTABISAETECA Yy BHIISII TOBOPOTY XOPIU
0, IpU TWIACTUYHIA fedopmallii, 0 BU3HAYAETD-

Csl CIIYIOUYUM YHHOM:

JUT OAJIOK 1 KOJIOH:

0, =g, L, +a, -z
y =%
IUTSL CTIH IPSIMOKYTHOTO, TaBPOBOTO 200 TBOTAB-
POBOTO MEPETHUHY:
0. =g, L, +ay -z
y =%
13 aJIbTEpHATUBHOTO (EKBIBAJICHTHOTO) BUpPa3y
U1t 0AJIOK 1 KOJIOH:
0, =4, L, +ay -z
y =%
1 711 CTIH MPSIMOKYTHOTO, TAaBPOBOTO 200 JIBOTaB-
POBOTO MEPETHHY:
0. = . L, +ay -z
y =%
ne
¢, KpHBHM3HA IUIACTHYHOI Nedopmalii B Kpaii-

HBbOMY TIepepisi,

ay -Z TepeMilleHHs NpU PO3TAry Ha rpadiky
3TUHAYOTO MOMEHTY (muB.
EN 1992-1-1:2004, 9.2.1.3(2), ne Z noBxwu-
Ha BHYTPINIHBOTO IUIeYa Ba)kels, MPUHHSITA
piBHoro d —d B Oankax, KoJIoHaX abo CTiHax
3 JIBOTaBpOBUM a00 TaBPOBUM TMEPETHHOM,
ab6o 0.8h B cTiHax 3 MPAMOKYTHHM IEPETH-
HOM;

ay =1, AKIIO OYIKY€ETHCS TPIIMHOYTBOPEHHS TPU
3pYIICHHI, SKE TNepeayBaTHME IUIACTUYHINA Jie-
¢dbopmatiii BUTHHY y KpailHbOMY mepepi3i (ToOTo
KOJIM 3THHAIOYMi MOMEHT M, , BHMKIMKae yTBO-
PCHHS TUIACTHYHOTO MIApHIpa Yy KpaHbOMY Tiepe-
pi3i, Ipu 1IbOMY NepeBuILye 100yTok L, Ha omip
3pYIICHHIO €JIeMEHTY, 0e3 BpaXxyBaHHs apMaTypH
Vkc, OTPHUMAHHOTO BIINOBIIHO 10 CTaHIApTy
EN 1992-1-1:2004, 6.2.2(1)); iHakie Kaxy4H,
(tobTo Axmo M, <L, Vee) ay =0,

f, 1 f, rpaHuus Teky4ocTi cTami i MIUHICTh Oe-

TOHY BiINOBiAHO, BU3HaueHi it popmynu (A.1),
o0uaBi BenmmunHu B MI1a;
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terms of deformations the corresponding
capacity is given by the chord rotation at
yielding ¢, evaluated as:

for beams and columns:

ATy (A.10a)
. .1Va
d—d" 6./f,
for walls of rectangular, T- or barbelled sec-
tion:

Vv

db * fy

. A.10b
d _ d/ GE ( )
or from the alternative (and equivalent) ex-
pressions for beams and columns:

A1y (A.11a)

.ll1a
v Jfe
and for walls of rectangular, T- or barbelled
section:

(A.11b)

A
where:

¢, s the yield curvature of the end section,

a,-Z is the tension shift of the bending

moment diagram (see EN 1992-1-1:
2004, 9.2.1.3(2), with Z length of in-
ternal lever arm, taken equal to d —d in
beams, columns, or walls with barbelled
or T-section, or to 0.8hin walls with
rectangular section, and

a, =1 if shear cracking is expected to pre-

cede 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, Vg, taken in

accordance with EN 1992-1:1:2004,
6.2.2(1)); otherwise, (ie. M, <L, -Vg.)
a, =0,

f, and f, are the steel yield stress and the

concrete strength, respectively, as defined
for expression (A. 1), both in MPa;



y

d i d’ BigcraHp 10 pO3TATHYTOT i CTUCIIOT apMa-
TYpH, BiJIIOBIHO;

d,. (cepenHiit) miameTp po3TATHYTOI apMaTypH.

[lepunii unen y Bupazax (A.10), (A.11) BpaxoBye
BHECOK Bif BWUTHHY. Jpyrwii 4jeH mpeicTaBiisie
BHECOK JiehopMartii 3pymeHHs i TpeTiit — mpociu-
3aHHS CTPWKHIB B AHKEPHOMY KPIIJIEHHI.

I[MPUMITKA [IBi anbTepHaTHBHI cucTeMu Bupasie: (A.10a),
(A.11a) 3 ognoro 6oky i (A.10b), (A.11b) 3 inHmmoro 6oky €
MPaKTUYHO eKBiBaJieHTHUMH. Bupasu (A.10a), (A.1la) €
OinbI MpaBUIBHUMH, a BUpas3u (A.10b), (A.11b) 3pyunimri

y BUKOPHUCTaHHI, OCKLIBKH PO3paxyHOK ¢y MOXe OyTH 3BS-

3aHUM 3 TPYJHOIIAMH, 1 OLIBIIOK MIPOI0 CXHJIBHUM JIO TO-
MUJIOK.

(3) Mynuktu (1) i (2) 3aCTOCOBYIOTHCS JI0 €I€MEH-
TIB 13 CTPWKHSAMHU TIOB3JIOBXKHBOI apMmaTypu 0e3
3€JHaHHS BHAIyCK B Oe3mocepenHiid OIM3bKOCTI
BiJI KpalHBKO1 AUISHKH, /1€ OYIKYETHCS IIACTHYHA
nedopmartis. SIKImoO CTPYKHI MOB3JOBXKHBOI ap-
MaTypu TEPIOJUYHOTO MPOUII0 3’ €THYIOTHCS
BHAITyCK, MMOYMHAIOYN 3 KPallHbOro mepepizy ene-
MEHTa (K B KOJOHAX 1 CTIHAX 13 3'€/IHAHHSIM BHa-
MYCK, MMOYWHAIOYN 3 PIBHS MIUIOTH), MOMEHT Te-
kydocti M, 1 KpuBHU3HA IUIACTHYHOT nedopmartii

¢, vy supazax (A.10), (A.11) pospaxoByeTbcs 3

MMOJIBOEHUM KOE(DII[IEHTOM apMyBaHHS IO BiIHO-
[IEHHIO JI0 3HA4Y€HHs, 3aCTOCOBHOTO 3a MEXaMHU
3’€IHaHHSA BHAIYCK. SIKIIO JOBXKHHA MPSIMOTO
3'eTHaHHS BHANycK |, MeHIe, HixX

0y,min

ne
d, JiaMeTp CIOJIydeHHUX BHAITYCK CTPHIKHIB,

f,. (y Mlla) cepenne 3Ha4EHHS MEX1 TEKy4OCTi

CTaJl 3€JlHaHUX BHAIYCK CTPHI)KHIB, OTpUMa-
HEe 3 BUNPOOYBaHb Ha Micyi 1 3 TOAATKOBHX
JpKepen H(opMmallii, TOMHOXEHUX Ha Koedi-
LIEHT AOBIpYOI BIPOTIAHOCTI, IK BUSHAYEHO B
nyHKTi 3.5 1 Tabnuui 3.1, 3 ypaxyBaHHSAM J0-
CSATHYTOTO pIiBHSA IHQOPMATUBHOCTI (JUB.
3.5(2) P)i f, (B8 MIla) sk BU3HAYCHO s

Bupazy (A.1),

=0.3-
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e, = f,1Eg;

d and d' are the depths to the tension and
compression reinforcement, respectively,
and

d,.  is the (mean) diameter of the tension

reinforcement.

The first term in expressions (A. 10), (A.11)
accounts for the flexural contribution. The
second term represents the contribution of
shear deformation and the third anchorage
slip of bars.

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.lla) are more rational but expressions:
(A.I0b). (A.I1b) 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 longi-
tudinal bars without lapping in the vicinity
of the end region where yielding is expected.
If longitudinal bars are deformed with
straight ends lapped starting at the end sec-
tion of the member (as in columns and walls
with lap-splicing starting at floor level), the
yield moment M and the yield curvature

¢, expressions (A. 10), (All) should be

computed with a compression reinforcement
ratio doubled over the value applying out-
side the lap splice. If the straight lap length
I, is less than

dbL'fyL'\/‘Tc'

where
d,_ 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 confi-
dence factor, as defined in 3.5 and Table
31, accounting for the Ilevel of
knowledge attained (see 3.5(2)P) and f¢
(in MPa) is as defined for expression (A
1),
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TOAI;

— M, 1 ¢, ciif po3paxoByBaTH 3 ypaxyBaHHIM
HanpyXeHHs Mpu TeKydocTi f, , momMHoxeHoro na

1,/1

Oy,min ?

— nedopManiio TEKy4OCTi &, B OCTAaHHBOMY 4JIE-
HOBI Bupa3iB (A.10a), (A. 11a) ciig MOMHOXHUTH
Ha ly /gy i s

— npyruii wieH y Bupasax (A.10), (A.11) cuix no-
MHOKHUTH Ha BIJHOIICHHS BEJIMYMHH MOMEHTY
TekydocTi M, 3MIHEHOTO TaK, MO0 BpaxyBaTH

3'€HaHHS BHAMYCK, J0 MOMEHTY TEKy4OCTi 3a
MeXaMHU 3'€THaHHS BHAITYCK;

— JUIs BU3HAYEHHS TOTO, YU BIUIMBAE BEIUYMHA
a, -Z Ha nepmuil wieH y Bupaszax (A.10), (A.11)

npu a, =1, 1o6yrok L, -V, NOPIBHIOETHCS 3 MO-
MEHTOM TeKy4ocTi M, 3 BpaxyBaHHAM MOTIPaBKH

Ha BIIJIUB 3'€)IHaHHSI BHAITYCK.

(4) IynaxTr (1) i (2) MOKYTh TaKO 3aCTOCOBYBa-
THUCS 10 €JIEMEHTIB 3 IJIaJJKUMHU CTPIIKHSMH TIPO-
JIOJIBHOT apMaTypH, HaBITh KOJIH iX KiHIII, TTOCTaB-
JIeH1 13 CTaHJAAPTHUMH TadyKaMmH, 3€THYIOThCS
BHAITyCK, MIOYMHAIOYH 3 KPaWHBOTO TIepepizy ele-
MEHTY (SIK B KOJIOHAX 1 CTiHaX i3 3'¢JHAHHSIM BHa-
MyCK, TMOYMHAIOYM BiJ PIBHSA TEPEKPHUTTS), 3a
YMOBH, L0 OBXWHA 3'€JIHAHHs BHaIycK |, piBHa,

sk MiHiMym 15-d, .

S)Skmo 3AIMCHIOETBCA PO3paxyHOK 1o nedop-
MallisiX, BAMOTH JI0 nedopmaliii BU3HAYAIOThCS 3
pPO3paxyHKy CTPYKTypHOI ~MoOJeni, B  SKIii
KOPCTKICTh KOXHOTO €JIEMEHTY TNPUHMA€EThCS
piBHOIO cepeHbOMY 3HaveHHo M, -L, /3-60, na
JIBOX KIHIAX €JIeMEHTY. Y TaHOMY pO3paxyHKY
IUISHKY 3pi3y y KiHLEBOTo nepetuHy L, , MoxHa
NPUHHATH PIBHUIO ITOJOBUHI JOBKUHH €JEMEHTY.

A.3.3 bajku, K010HM i CTiHU: 3pyLIEHHSA

A.3.3.1 I'panuyHuii cTan 6JM3bKHI 10 pyii-
nyBauHs (NC)

(1) Huxkniuna MinHicTh Ha 3pymeHHs (3pi3) Vi,
3MEHUIYEThCS B 3aJISKHOCTI BiJl BUMOT JIO ILIac-
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then:

— M, and ¢, should be calculated with the
yield stress, f , multiplied by I,/1

Oy,min ?

— the yield strain, ¢, in the last term of ex-

pressions (A. 10a), (A. 11a) should be mul-
tiplied by 1, /1

Oy,min ?

— the second term in expressions (A. 10),
(A.1'1) 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 lap splice,

— in order to determine whether term a, -z

contributes to the first term in expressions
(A.10), (Al 1) with a, =1, the product

L, -Vg. is compared to the yield moment
M, as modified for the effect of the lapping.

(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 member (as in columns
and walls with lap-splicing starting at floor

level), provided that the lap length |, is at
least equal to 15-d,, .

(5) If the verification is carried out in terms
of deformations, deformation demands
should be obtained 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 -L, /3.6, 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, V,, decreas-
es with the plastic part of ductility demand,



TUYHOT YaCTHHH TIOJIATIMBOCTI, BUPAXKCHIN B CEH-
ci koedilieHTa MOATIMBOCTI AJIS MOMEPEYHOI
nedopmarii 30HU 3pi3y abo s KyTa oOepTaHHS
Xop/M Ha Topui enementy: 4 = u, —1. Jing miei
MeTH 4 Moxe GyTH pO3paxoBaHe SIK BiTHOIIEH-
HS IJIACTHYHOI YaCTUHU KyTa OOEpTaHHS XOpPIU
0 , MOUICHOT Ha KyT OOEPTaHHS XOPIU SKHH BijI-
MOBiJa€ TEKy4oCcTi 6,, pO3pPaxXOBYEThCS IO

A3.2.4(2) - (4).

y)

Hacrynny ¢opmyny MoXHa BUKOPHUCTOBYBATH
JUIsl BUBHAUEHHS MIIHICT1 Ha 3pyIIeHHs (3pi3), 3
ypaxyBaHHSIM XOMYTIB 1 BHIIEBKa3aHOTO 3Me-
HbLIEHHS (3 oAUHUISIMU BuMiptoBaHHsS: MH 1 me-
TpH):

1 _h-x
V,=—".
R [2 3

Vel Y

x(l—O,lG- min(S;Lr:’B AV

ne. y, npuiimaemo 1,15 nnsg mepBUHHHX Ccel-

CMIYHUX eneMmeHTiB 1 1,0 st BTOPHMHHHX
CEHCMIUHMX €JIEMEHTIB (K BHU3HAYEHO B
nyHkTi 2.2.1(6)P);

h BucoTa momepevHoTO MEpeTHHY (piBHA JTiaMeT-
py D nns kpyraux nepetuHiB);

X BHCOTA 30HU CTHUCKYBAHHI,

N cTHCcKyro4a ochoBa cuiia (MIO3UTHBHA, VIS PO-
3TATY IPUHUMAETHCS PIBHOIO HYIIIO),

L, =M /V BimHOIIEHHS MOMEHT/TIOTIEPEYHA CUIa
y KIHIIEBOMY TI€PETHHI,

A, TUIOIa MONEepeyHOro MEepeTHHY, NMPUHHATA
piBHOIO b, -d UI1 MPSAMOKYTHOTO MOMeEpey-
HOTO TIEPETUHY IMUPUHOIO (TOBIIKHOIO) b, i
KOHCTPYKTUBHOIO BHUCOTOKO O abo pIBHOKO
7Z'-DC2/4 (ne D,=D-2-c-2-d
MeTp OETOHHOro cepeyHHKa 10 BHYTpIlI-
HBOI KiIbLIeBOT apMaTypH, ae D i1 C Bu3Haue-
Hi B myHKTi D) HIDKUE 1 d,, — miamerp morme-

bw? T 'Hia_

PEYHOT apMaTypH) sl KPYTIIUX TEPETHHIB;

f, MinHiCTh OETOHY Ha CTUCKYBAHHSI, SIK BU3HA-

np ACTY-H B EN 1998-3:201X

expressed in terms of ductility factor of the
transverse deflection of the shear span or of
the chord rotation at member end:
! =pu, —1. For this purpose u” may be
calculated as the ratio the plastic part of the
chord rotation, ¢ normalized to the chord
rotation at yielding, 6,, calculated in ac-

cordance with A.3.2.4 (2) to (4).

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

-min(N;055- A, - f,)+(1—005-min(5; 12" ))- [016- max(0,5:100- pg; )

(A.12)

where: y, is equal to 1,15 for primary

seismic elements and 1,0 for secondary
seismic elements (as defined in
2.2.1(6)P);

h is the depth of cross-section (equal to the
diameter D for circular sections);

X is the compression zone depth;

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

L, =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, or to
7x-D?/4(where D,=D-2-c-2-d,,, is
the diameter of the concrete core to the
inside of the hoops, with D and C as de-
fined in b) below and d,, the diameter

of the transverse reinforcement) for cir-
cular sections,

f. is the concrete compressive strength, as

defined for expression (A.l); for primary
51
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4yeHo A Bupasy (A.l); ans nepBUHHUX cell-
CMIYHMX €JeMeHTIB 3HadeHHA f, ciig

pO3TUTH HAa KOe(illieHT BiAMOBINATBHOCTI
no marepiany (is OCTOHY) BiIOBIIHO MO
crangapty EN 1998-1:2004, 5.2.4;

Prot KOCOIIIEHT 3arajJbHOrO TMOB3JIOBKHBOTO ap-
MYBaHHS;

V,, BHECOK IOTIEpPeYHOi apMaTypH B MILIHICTh Ha

w
3pyuIeHHs (3pi3), IPUHHATHIA PIBHUAM:

a) Uil MONEPEeYHUX MNEPEeTUHIB 3 MPSAMOKYTHUM
PO3MIILIEHHSAM apMYBaHHS, LIMPUHOIO (TOBLIU-
HOIO) b,

VW = Pw - bw
Jae.

P, KOE(DIieHT 3arajibHOro TOIMEPEYHOro ap-

MYBaHHS;

Z JOBXXHWHAa BHYTpiHIHI)OFO mieda BaXCJid, sK
BKa3aHo B A.3.2.4(2);

f

yw HAIpyra mpH TEKy4OCTi MONEPEYHOI apMary-

pu, no dopmyii (A.1); A NEPBUHHUX CEH-
CMIYHUX eemeHTiB f,,, cmin mani posaimuru

Ha KoedIIi€eHT HAIIHHOCTI IO MaTepiany (s
crani) BiamoBimHo g0 crangapty EN 1998-
1:2004, 5.2.4;

b) mist KpyriMX MomepeuHuX MEPETHHIB!

V. .ﬁ.f

_7Z'
Y2 s

ne D nmiametp meperuny,

A,,, TUIOIIA NTOTIEPEYHOT0 MEPETUHY KUIBLIEBOTO
XOMyTa,

S KPOK XOMYTIB MO LEHTPaTbHUX JIHIfX,

f,w AK BU3HAUEHO B MyHKTI (a) BHILE,

C 3axHCHHUH 1map OeTOHY.

(2) Minnicth Ha 3pyiieHHs (3pi3) 6ETOHHOT CTIHU
Vg , HE MOXKe NpUIMaTUCS OUIBIIOI0, HDK 3HAYEH-
HsI, BIANOBiZalOue PyWHYBaHHIO MOMNEPEYHOI ap-
MaTypu Vg na, AK€ IPH IUKIYHOMY HaBaHTa-
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yw

seismic elements f_ should further be

divided by the partial factor for concrete
in accordance with EN 1998-1:2004,
5.2.4;

P 1S the total longitudinal reinforcement

ratio,

is the contribution of transverse rein-

forcement to shear resistance, taken as
being equal to:

V

w

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

2.t (A.13)

where:
P 1S the transverse reinforcement ratio;

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

is the yield stress of the transverse rein-
forcement as defined for expression
(A.l), for primary seismic ele-
ments f,,, should further be divided by

the partial factor for steel in accordance
with EN 1998-1:2004, 5.2.4;

ny

b) for circular cross-section:
(D-2-¢c)

D is the diameter of the section,

(A.14)

A, isthe cross-sectional area of a circular
stirrup,

s is the centerline spacing of stirrups,

f

yw 1S as defined in (a) above, and

c is the concrete cover.

(2) The shear strength of a concrete wall,
V., may not be taken greater than the value

corresponding to failure by web crushing,
Ve max» Which under cyclic loading may be



KEHHI MOKe OyTH po3paxoBaHe 3 HACTYITHOTO BH-
0,85-(1—0,06 min(5; 1"
o h-opsminfsat’),
Ve

pa3y (B8 MH i metpax):
(1+1,8min(
(L
x| 1-0,2-min 2;T - Jf by -z

A€y, =115 JUId TIEPBUHHUX CEMCMIYHUX eJle-

V

MeHTiB 1 1,0 U1 BTOpHHHUX CEHCMIYHHMX AIIEMEH-
TiB, f, BUpaxaeTbcs B MIla, b, 1 z BupakaloThcs

B MeETpax 1 Vv B MH, a Bci iHHI1 3MiHHI — SIK

R,max

BU3HAuUeHO B MyHKTI (1).

MirHicTh Ha 3pi3 MiA MUKIIYHAM HaBaHTAKEH-
HSM, BU3HAYAEThCS PYHHYBAHHSIM TOTEPEUHOT
apMaTypud N0 HAaCTaHHs CTaHy TEKy4OCTl TpH
3ruHl 1 BU3HayaeTbes no Gopmyni (A.15) npu

' =0.

(3) Sxmo B OeTOHHIM KOJOHI BiJHOCHA IUITHKA
3pi3y L,/h Yy KIHIIEBOMY II€pepi3l 3 MaKCHMalb-
HUM 3 JIBOX MOMEHTIB Ha KIHIIl €JIEMEHTY, SBJIS-
€THhCSl MEHINIOIO a00 piBHOIO 2,0, TO Ti MIITHICTH HA
3pi3 V,, HE NOBUHHA OyTH OLIBIIO0, HIK 3HAYCH-
HA SIKe BIAMOBiTae PyWHYBAHHIO YHACTIZOK Y-
HYBaHHS IOTIEPEYHOT apMaTypH Y3/IOBXK JiaroHai
KOJIOHH MICTIsl JOCSTHEHHI TPaHHIll TEKy4OCTi Ha
3TUH V SIKe T IUKJITYHUUX HAaBAHTOKCHHSIX

R,max ?
MOXKe OyTH po3paxoBaHe 3 BUPA3y (3 OJUHUIISIMU
BuMiproBanHsa: MH 1 meTpn):

ne

~4/7-{1-0,02- min(5; ')
5 KyT MDK JiaroHa/uIF0 1 BICCIO KOJIOHH

V, =
7e1
(tans=h/2-L,), i perura BCiX 3MIHHUX — SIK

1+1,35~Lf

“le

R,max

BH3HAYEHO B MyHKTI (3).

(4) MinimanbpHHI OMp HA 3pi3 PO3PAXOBYETHCS
BignoBiHO 10 craaapty EN 1992-1-1:2004
a0o0 3a gomomororo BupasiB (A.12) — (A.16).

(5) Y pospaxyHkax cii BUKOPUCTOBYBATH Ce-
pelnHi 3HAueHHs XapaKTepUCTHK MaTepiais,
OTpUMaHi 3 BUIPOOYBaHb Ha Micyi 13 10JIATKO-
BUX JpKepen iH(opmalii.

(6) Jlns mepBUHHUX CEHCMIYHHMX €JIEMEHTIB Ce-

015 ——
f
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calculated from the following expression
(with units: MN and meters):

N

D x (1+0,25max(1,75100- iy, )

c

(A.15)

where 5 =1.15 for primary seismic elements
and 1,0 for secondary seismic ones, f_is in
MPa, bw and z are in meters and v, in MN,
and all other variables are as defined in (1).

The shear strength under cyclic loading as
controlled by web crushing prior to flexural
yielding is obtained from expression (A. 15)
for 4 =o0.

(3) If in a concrete column the shear span
ratio, L, /h, at the end section with the max-

imum of the two end moments less or equal
to 2,0, its shear strength, v,, should not be

taken greater than the value corresponding
to failure by web crushing along the diago-
nal of the column after flexural yielding,
Vemer Which under cyclic loading may be

calculated from the expression (with units:
MN and meters):

]x(1+0,45~(100-pmt))~ min(40; f,)-b, -z-sinzs  (A.10)

where:
s Is the angle between the diagonal and the
axis of the column (tans=h/2-L,), and all

other variables are as defined in (3).

(4) The minimum of the shear resistance cal-
culated in accordance with EN 1992-1-1: 2004
or by means of expressions (A. 12)-(A.16)
should be used in the assessment

(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 mate-
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penHi 3HaYeHHS XapaKTEPUCTUK MIITHOCTI Ma-
TepiaiiB, OKpIM AUICHHS HA KOe(IlieHTH A0Bip-
4oi BiporigHocTi, 6a3ytorecsi Ha PiBHI [H(op-
MAaTHUBHOCTI, IIOBHHHI TaKOX IUIMTHCS Ha KOe€-
¢iieHTH HAMIHHOCTI IO MaTepiary, BiMOBIAHO
no craagapty EN 1998-1:2004, 5.2.4.

A.3.3.2 I'paHu4HMII CTaH NPU BArOMHX IOLI-
KkomkeHHsx (SD) i 3 00Me:keHUMM MOIIKO/I-
sxennsimu (DL)

(1) MepeBipka Ha EPEBUIICHHST BKa3aHUX JIBOX
I'pannynux CraHiB He MOTPiOHA, 32 BUKIIOUYEH-
HSIM BUIAJKYy KOJM BKazaHi aBa ['pannuni Cra-
HU € €IMHUMH BHMAararouuMHu TIepeBipku. Y
LIbOMY BUIIAJIKy 3aCTOCOBYeThCS 1. A.3.3.1.

A.3.4 CTHKH MiXK 0aJdKaMH4 i KOJIOHAMHU

A.3.4.1 I'panuyHmii cTan 6,1M3bKUI 10 pyii-
nyBanHs (NC)

(1) Bumoru Ha 3pyiieHHs (3pi3) B CTHKax BU-

3HAYaIOThCA  BIANOBIAHO /0  CTaHAApPTy
EN 1998-1:2004, 5.5.2.3.

(2) MiuHicTh CTHKIB Ha 3pymIeHHS (3pi3) BH-
3HAYAIOTHCId  BIOMOBIZHO IO CTaHAAPTY
EN 1998-1:2004, 5.5.3.3.

(3) MynukTr A.3.3.1(5) i (6) 3acTOCOBYIOTBCS 110
CTUKIB TIEPBUHHUX CEHCMIYHHUX €JIEMEHTIB 3
IHIIUMU eJIEMEHTAMH.

A.3.4.2 I'paHuyHUMil CTaH BaroMoro IoII-

KoxeHHs (SD) i 3 o0Me:keHUM MOIMIKO/IKEH-
usim (DL)

(1) TepeBipka Ha MEPEBUIIICHHS BKa3aHUX JBOX
I'pannunnx CtaHiB HE MOTPIOHA, 32 BUKIIFOYCH-
HSM BUIAJKY KOJHM BKazaHi aBa ['panuuni Cra-
HU € €IUHUMH sIKi HEOOXIHO TepeBipuTH. Y
LIbOMY BHUIIQJKY 3aCTOCOBY€eThCS A.3.4.1.

A.4 MopaeJi Hecy4o0i 31aTHOCTI 1S MiACH-
JeHHSA

A.4.1 3aranpHi N0JI0KeHHS
(1) Hpasua no nepeBipii MiHOCTI 1 Aedopma-

TUBHOCTI B HACTYIHUX PO3JIax IS TiAcCuie-
HUX EJIEMEHTIB, BIJHOCATHCSA 10 HECYUUX 3/aT-

54

rial strengths in addition to being divided by
the appropriate confidence factors based on
the Knowledge Level, they should be divided
by.the partial factors for materials in accord-
ance 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 evaluat-
ed in accordance with EN 1998-1: 2004,
55.2.3.

(2) The shear capacity of the joints is evaluat-
ed in accordance with EN 1998-1:2004,
5.5.3.3.

(3) A.3.3.1(5) and (6) apply to joints of prima-
ry 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 defor-
mation capacities given in the following claus-
es for strengthened members refer to the ca-



HocTel BiamoBigarounx ['panmynomy Crani
bnuspkomy no PyiinyBanHs B myHkTax A.3.2.2 1
A.3.3.1 110  3acTOCyBaHHS  3arajbHOIO
koediuienra y, . Koediuientn y_, ycranosneni

B myHKTax A.3.2.2 i A.3.3.1, ciix 3acrocoByBa-
TH JI0 MIIHOCTI 1 1epopMaTUBHOCTI MiFCHUIICHO-
ro €JIEMEHTY, y BIIIOBIIHOCTI 3 HACTYITHUMU
po3ainamu.

(2) Ans HOBOT apMaTypu i HOBOTO OETOHY, SIKi
BUKOPHUCTOBYIOTBCS TPH PEKOHCTPYKIIil eneme-
HTIB BUKOPHUCTOBYIOTbCS KOE(IIEHTH HaJliHO-
CTlI IO MaTepiany, fKi BU3HA4Y€Hl B CTaHAApTI
EN 1998-1:2004, 5.2.4, a s HOBOi KOHCTPYK-
LIMHOT CcTajl JUIsl pEeKOHCTPYKIIiI BUKOPUCTOBY-
10Tbest  koedimientTn 13 cranmapry EN 1998-
1:2004, 6.1.3(1)P.

A.4.2 IlincujieHHd 32 JOMOMOI0X0 OETOHHUX
KOpceTiB

A.4.2.1 BBenenus

(1) beronHi KopceTH 3aCTOCOBYIOTHCS 10 KOJIOH
1 CTIH 3 HACTYITHUMU LUISIMU:

— MIBUIIEHHS HECYJOi 31aTHOCTI;
— MIJBUIIEHHS MIITHOCTI Ha 3THH 1/a00 3pi3;
— MiABUIIEHHS IedopMaIliifHO1 31aTHOCTI;

— MIABUIIEHHS MIITHOCT1 Ie()eKTHUX CTHUKIB ap-
MaTypH BHAIYCK.

(2) ToBmmHA KOpCETIB MOBHHHA JaBaTH MOX-
JIUBICTh PO3MIIIEHHS SK IOB3JOBXKHBOI, TaK 1
MOTIEPEYHOT apMaTypH 3 BIMOBITHUM 3aXHUCHHUM
1apoM.

(3) Ko MeToro KOpCETiB € MiIBUIIECHHS Mill-
HOCTI Ha 3TWH, CTPHKHI MOB3I0BKHBOI apMaTy-
PH CIIiI IPOJOBXHUTH JI0 HACTYIIHOTO IMOBEPXY
gyepe3 OTBOPH, NPOHM3YIOY1 IJIUTY, TOAL SK ro-
PHU30HTANIbHE CTATYBaHHS CIIil pO3MIIYBaTH Ha
JUISHIIL CTHKY uepe3 TOpPH30HTallbHI OTBOPH,
BUCBepUIeH] B Oankax. CTAryBaHHS MOXHa He
BUKOPHUCTOBYBATH y pa3i MOBHICTIO 0OMEXEHO-
r'0 JIOCTYIY 10 BHYTPIIIHIX CTHKIB.

np ACTY-H B EN 1998-3:201X

pacities at the LS of NC in A.3.2.2 and A.3.3.1
prior to the application of the overall factor
7.- The »  factors specified in A.3.2.2 and

A.3.3.1 should be applied on the strength and
deformation capacities of the retrofitted mem-
ber, as determined in accordance with the fol-
lowing 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
structural 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 all or some of the following pur-
poses:

— 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 trans-
verse reinforcement 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.
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(4) TIpu HeOOXiTHOCTI MiABUIICHHS MIIIHOCTI Ha
3pi3 1 3MEHIIEHHS MOAATIUBOCTI 3 OJHOYACHUM
MIJICWICHHSM 3'€/IHaHb BHAIYCK, KOpCeTH (SIK
yCTaHOBKA apMmaTypa, Tak 1 OeTOHYBaHHS) IO-
BUHHI 3aKIHUYYBATUCS 13 3aTMIIECHHSIM ITPOMDKKY
3 IIUTO0 Os1M3pK0 10 MM

A.4.2.2 IlinBuieHHs MIITHOCTI, ’KOPCTKOCTI i
3MeHIIeHHs 1e()OpMATUBHOCTI

(1) dns omiHKM MIHOCTI 1 TOJATIMBOCTI €Je-
MEHTIB, ITJICHICHHX KOpPCETaMH, MOXYTh OyTH
3p00JIeH1 HACTYIIHI CIIPOIYIOUl JOMYIICHHS:

— EJIEMEHT, MIJCUJIEHUH KOPCETOM, IOBUHEH
MOBOJIUTU ce0e SIK MOHOJIIT, CTapuil 1 HOBMI
0eTOH MOBHHEH BeCTU ce0e K KOMITO3UT.

— TOHM (aKT, 1110 OChOBE HABAHTAXXEHHSI CIIOYaT-
Ky Oy/no mnpuKiageHe A0 CcTapoi KOJIOHH, He
BpPaxOBY€ETbCS, 1 TOBHE OCbOBE HaBaHTa)KEHHS
BB@)KAETHCS MPUKIAJACHUM Ha BECh EJIEMEHT
pa3oM 3 KOpceToM

— BJIACTUBOCTI OETOHY KOPCETY pPO3MOBCIO-
JOKYOTBCSI Ha BECh TOINEPEYHHUI Tepepi3 erne-
MEHTY.

(2) Tlepenbauaernbcst, IO MDK BEIWYMHAMHU
Ve.M,,6,,0, € HACTYIHI 3aJIeKHOCTI pO3paxo-

BaH1 BUXOJAYH 13 3p0OJICHUX BHUILE TOTYIICHD,
MPUHMAIOTHCS HAaCTYITHI 3HAYEHHS
Ve*,M *,60,*,6,* Tpu MEPEBIPI1 HECY4O1 31aT-

HOCTI:

— UIA V, *!

Ve*=0,9
— I M *

M,*=M
— A G, %

SIKIIO MeTOJT 3€JHaHHS KOPCETy 31 cTapuM OeTo-
HOM, BKJIOYA€ HAJaHHS MIOPCTKOCTI KOHTAKTHIN
MOBEpPXH1 OETOHY TO:

6,*=1,050,

Jlnist pemTH BCiX TUITIB 3€IHAHHS KOPCeTy 31 cTa-
puM OETOHOM, SKIIO HISKUX CHElialbHUX 3aX0-
1B puiiMatucs He Oyne:
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(4) When only shear strength and deformation
capacity increases are of concern, jointly with
a possible improvement of lap-splicing, then
jackets should be terminated (both concreting
and reinforcement) 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
deformation capacities of jacketed elements,
the following approximate simplifying as-
sumptions may be made:

— 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 jacket-
ed element,

— the concrete properties of the jacket are as-
sumed to apply over the full section of the el-
ement.

(2) The following relations may be assumed to
hold between the values of v ,m .6, and ¢,,

calculated under the assumptions above and
the values v.*m * ¢, *and ¢,* to be adopted

in the capacity verifications:

- Forv,*:
Vg (A.17)
- Form, =
(A.18)
- For g, *:

If measures to connect the jacket to the old
concrete include roughening of the interface:

(A.192)

For all other types of measures to connect the
jacket to the old concrete, or if no special
measures are taken:



0,*=1,20,

—Aana g, *:

HU*: HLI

(3) 3HauCHHS ¢,*,0,* M, * CIICMCHTY 3 KOPCETOM,

0 BUMOTaM Oe3IeKH MOBUHHI OyTH po3paxoBa-
HUMH 3 YpaxyBaHHSAM: (@) C€peIHbOr0 3HAUYEHHS
MITHOCTI iCHYIOYOi cTaii, SK Oe3mocepeaHbo
OTPUMAHOTO 3 BUINIPOOYBaHb Ha Micyi 1 3 TOAAT-
KOBUX JpKepen iH(opmalii, MoAIeHOro HaJlexk-
HUM YMHOM Ha KOe(IIieHT T0BipyOi BIpOTIAHOCTI
BU3HAYCHHH B IMYHKTI 3.5, AKHif BpaxoBye JOCSAT-
HYTHIi piBeHb iHpopMaTHBHOCTI; 1 (D) HOMIHAB-
HY MIITHICTh JJOJaTKOBOTO OETOHY 1 apMaTypH.

(4) 3nauenHs Vi * eneMeHTy MIACUIEHOTO KOp-

CETOM, MepPEeBIPSIETHCSI HA BUKOHAHHS BUMOT 0e3-
MEeKU Ha OCHOBIL: (a) cepeTHhOTO 3HAYEHHS MIill-
HOCT1 ICHYIOYOI1 apMaTypH, SIK Oe3rnocepenHbo
OTPUMAHOTO 3 BUIMPOOYBaHb Ha Micyi 13 1OAAT-
KOBHX JpKepen iHdopmarlii, po3IIeHOTo Ha Koe-
¢IinieHT IOBIpUOi BIPOTIAHOCTI, BU3HAYEHOIO B
myHKTI 3.5, sIKWil BpaxoBye MOCSATHYTHUH DPIBEHb
inpopmaruBrocti; i (D) HOMIHaTBHOT MiI[HOCTI
JIOJTATKOBOTO OETOHY 1 apMaTypH. Y NEpBHHHHUX
CEHUCMIYHUX €JIEMEHTAaX CepeAHE 3HAYCHHS MIIl-
HOCTI ICHYIOUO1 CTaJIbHOT apMaTypu 1 HOMIHAJIb-
HY MIITHICTh JOJATKOBUX MaTepialliB CIiJ PO37Ii-
JUTH Ha KOe(IiEHTH HAAIMHOCTI MO MaTepiany,
JUTsl CTAJIbHOT apMaTypH 1 O€TOHY BiIIIOBiIHO 10
craggapty EN 1998-1:2004, 5.2.4.

(5) 3nayenns M, * eneMeHTIB MIICUIEHUX KOP-

CeTaMU SIKi BKIIIOYAIOTh B POOOTY KPHXKi KOMIIO-
HEHTH/MEXaHI13MH, BUIMOBIIHO a0 TyHKTYy 4.5.1
(1)P(b), cmix po3paxoByBaTH Ha OCHOBI: (a) ce-
PEAHBOTO 3HAYEHHS MIIHOCTI ICHYIOUYOT apMary-
pH, 6e3rmocepeIHLO OTPUMAHOTO SIK 3 JOCIIIIB Ha
Micyi, Tak 1 3 TOJATKOBHX JpKepen iHdopmarlii,
MTOMHOXKEHUX Ha KOeQIIi€HT TOBIpYOi BipOTij-
HOCTI 1o 1. 3.5, 3 ypaxyBaHHSIM JOCSATHYTOTO pi-
BHs iH(opMaTuBHOCTI; i (D) HOMiHANBHIN Mil(HO-
CTi ogaHoro 6eToHy i apmarypu (nuB. 3.5 (2)P).

A.4.3 ITincunjeHHs 3a JONOMOI0I0 CTAJIEBUX
KOpCeTiB

A.4.3.1 BBegenns

(1) CraneBi KopceTu 3aCTOCOBYIOTHCSI B OCHOB-

np ACTY-H B EN 1998-3:201X

(A.19D)

—for g, = :
(A.20)
(3) The values of g,*0,*m, * of the jacketed

member, to be used in comparisons to demands
in safety verifications, should be computed 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 divided by the confi-
dence factor in 3.5, accounting for the level of
knowledge attained, and (b) the nominal
strength of the added concrete and reinforce-
ment.

(4) The value of V, * of the jacketed member,

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 directly obtained from in-situ tests and from
the additional sources of information, divided
by the appropriate confidence factor in 3.5, ac-
counting for the level of knowledge attained,
and (b) the nominal strength of the added con-
crete and reinforcement. In primary seismic
elements the mean value strength of the exist-
ing steel and the nominal strength of the added
materials should be divided by the partial fac-
tors 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 compo-
nents/mechanisms, for use in 4.5.1 (I)P(b),
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 ad-
ditional sources of information, appropriately
multiplied by the confidence factor in 3.5, ac-
counting for the level of knowledge attained;
and (b) the nominal strength of the added con-
crete 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
57
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HOMY JIJIsl KOJIOH 3 METOFO IMiABUIICHHS MIITHOCT1
Ha 3pi3 1 MmigCWiIeHHS NepEeKTHUX 3€IHAHb BHa-
nycK. BOHM MOXYTh TakoX pO3TJSAATHCS IS
MIIBUIEHHS TOJATINUBOCTI (3MEHIICHHS KPHX-
KOCTI) 4epe3 OOTHCHEHHSL.

(2) CraneBi KopceT: HABKOJO MPSMOKYTHUX KO-
JIOH 3a3BUYail OyayIOTBCS 3 YOTUPHOX KYTHHUKIB
0 KyTax mepepi3y, 10 SKUX MPUBAPIOIOTHCA abo
CYLUIBbHI CTajeBi JUCTH, a00 OKpeMi TOpU30H-
TaJbHI OUTBII TOBCTI CTajeBi HaKIaaAKu. KyTHUKH
MOXYTb NPUKPIUIATACA 10 OETOHY 3a JOIOMO-
rOl0 EMOKCUAHOIO KJer ado MpOCTO MPHUTHUCKa-
THCS 10 HBOTO BIPUTYN O€3 MPOMDKKIB MO BCid
BHUcOTl. Haknmaaku MoxyTh migirpiBatucs 6e3mo-
CepeHbO Tepe]] 3BapKow s 3a0e3lneyeHHs
3rOJIOM JI€KOr0 OOTHCHEHHSI KOJIOHHU.

A.4.3.2 MiunicTh Ha 3pyumieHHs (3pi3)

(1) YcraHoBKY KOpceTa MOHa PO3IIISIATH 5K
30UTBIIIEHHST HASBHOI MIITHOCTI KOJOHH Ha 3pi3,
SKIIO KOPCET Mpalloe B MPYKHbOMY Jiana3oHi.
Bukonanus 11i€ei yMoBu HeoOXimHO, 100 oOMme-
KUTH PO3KPUTTS BHYTPIIIHIX TPIIIMH 1 3a0e3me-
YUTH LUTICHICT OETOHY, IO T03BOJISE€ 30€perTu
MEPBUHHUA MEXaH13M OTIOpY Ha 3pi3.

(2) HaBitp sKIII0 BUKOPUCTOBYETHCS TiTbku 50%
MEXI TEKYy4OCTi CTaji KOpPCeTy, TO J0JaTKOBa
MILHICTb Ha 3pi3 V; 3a paxyHOK HOTO IIPHCYTHO-

for the purpose of: increasing shear strength
and improving the strength of deficient lap-
splices. They may also be considered to in-
crease ductility through confinement.

(2) Steel jackets around rectangular columns
are usually built up of four corner angles to
which either 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 positive confinement
on the column.

A.4.3.2 Shear strength

(1) The contribution of the jacket to shear
strength may be assumed as additive to exist-
ing strength, provided the jacket remains well
within the elastic range. This condition is nec-
essary for the jacket to be able to control the
width of internal cracks and to ensure the in-
tegrity of the concrete, thus allowing the origi-
nal shear resisting mechanism to continue to
operate.

(2) If only 50% of the steel yield strength of
the jacket is used, the expression for the addi-
tional shear V,; carried by the jacket is:

CTI CKJIAJIE:
vi—05 24P ! (A.21)
e S N cosa '
ne: where:

tj TOBIIHNHA CTAJICBHUX HAKIAaJ10K,

b IIUPHUHA CTAJICBUX HAKJIA/I0K,

S kpok craieBux Hakmanok (b/s =1, y pasi cy-
[UIBHUX CTAJCBHUX TUIACTHH),

f,q TPOEKTHA IpaHMIs TEKY4YOCTI cTali Kopce-

yi.d
Ty, piBHa il HOMIHaNBHIA MIIHOCTI, MOJLIe-
Hill Ha KOe]ilieHT HAAIMHOCTI 10 MaTepiary
JUIS KOHCTPYKIIHHOT cTajii BiAMOBIAHO 0
crannapty EN 1998-1:2004, 6.1.3(1) P.

A.4.3.3 3a:xuMH 1711 CTUKIB BHANIYCK
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t, is s the thickness of the steel straps,

b s 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

f;qa is the design yield strength of the steel of

the jacket, equal to its nominal strength di-
vided by the partial factor for structural
steel in accordance with EN 1998-1: 2004,
6.1.3(2)P.

A.4.3.3 Clamping of lap-splices



(1) CraneBi kopceTd MOXYTh 3a0e3medyBaTH
e(peKTUBHMI 3aTUCK Ha JUISHKAX CTUKIB BHAITYCK
JUTSL TIOJIMIICHHS UKITIYHOT gedopmartiitHoi 31a-
THOCTL. /[l oOTpuMaHHS [daHOTO pe3ynbTaTy
HEOOXiJTHO BUKOHAHHS HACTYITHUX YMOB:

— TOBXMHA KOPCETY MEPEBUIIYBaIa JOBKUHY
TIISTHKY 3'€THAHHS BHAITYCK, K MiHIMYM, Ha 50
%.

)

— KOpPCET MPUTATYBaBCS 10 MOBEPXOHI KOJIOHH,
K MIHIMyM, JBOMa psiaaMu OONTIB 3 KOXKHOT
CTOPOHM, NEPINEHAUKYISIPHUX HalpsIMy HaBaH-
TaXXCHHS;

— KOJIM 3'€/IHaHHS BHAITyCK 3/1HCHIOEThCSA y OC-
HOBHU KOJIOHH, OJIUH psJl OONTIB CIiJ pO3Tallo-
BYBaTH y BEpIIMHM JIUISHKH 3'€JHAHHS BHAIYCK,
a IHIIMI — Ha BijAcTaHi, BiAnmoBiIHOMY 1/3 maHoi
IUITHKY Bl OCHOBH.

A.4.4 IlokpuTTs i 06rOopTaHHs NOJIMepaMu,
apmoBanumu BosiokHamu (FRP )

A.4.4.1 Beenenus

(1) OcHoBHI BHMAAKK BUKOPUCTAHHS MOJIMEPIB,
apMOBaHUX BOJIOKHAMH, MPU CEHCMIYHIN MOIEP-
Hi3aIlii ICHYIOUMX 3113006 TOHHUX €JIEMEHTIB:

— IlinBumIeHHsT MIIHOCTI KOJIOH 1 CTIH Ha 3pYy-
IIICHHS IIIJIAXOM HKJICHKH 30BHI MOJIMEPY apMo-
BAHOT'O BOJIOKHOM, 3 PO3TaIlllyBaHHSIM BOJIOKOH y
HarpsiMi KUTBIIEBOT apMaTypHu

— IlimBuimeHHS TOAATIMBOCTI HA TOPI eIe-
MEHTIB, Yepe3 J0JaTKOBE OOTHCHEHHsS 3a JOIIOo-
MOTOI0 TOJIMEPHUX KOPCETIB apPMOBAHHUX BOJIOK-
HOM, 3 OPIEHTAIIIE€I0 BOJIOKOH IO IEPUMETPY

— 3anoOiraHHs pO3pUBY 3'€THAHHS BHAITYCK
HUISIXOM 30UTBIIICHOTO OOTHCHEHHS MOJIMEPHUM
MOKPUTTAM PO3TAIIOBAHUM 10 IEPUMETPY.

(2) BituBoM MOKpUTTS 1 OOropTaHHS €JIeMEHTIB
MOJIIMEPOM, apMOBAHUM BOJIOKHOM, Ha OTIIp 3T'H-
HY B KIHIIEBOMY MEpPETHHI 1 Ha 3HaUY€HHS KyTa
o0OepTaHHs XOpAM TNpPH JOCITHEHHI I'PaHUIll Te-
Ky4oCcTi 6,, MOXHA 3HEXTyBaTh (3Ha4eHHs O,

np ACTY-H B EN 1998-3:201X

(1) Steel jackets can provide effective clamp-
ing in the regions of lap-splices, to improve
cyclic deformation 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 col-
umn, 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 FRP plating and wrapping

A.4.4.1 Introduction

(1) The main uses of externally bonded FRP
(fibre-reinforced polymers) in seismic retrofit-
ting of existing reinforced concrete elements
are as follows:

— Enhancement of the shear capacity of col-
umns and walls, by applying externally bonded
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 orient-
ed along the perimeter,

— Prevention of lap splice failure, through in-
creased 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
computed in accordance with A.3.2.4(2) to (4),
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MOXKe OYTH po3paxoBaHE BiAMOBIIHO /IO MMyHKTIB
A.3.2.4 3 (2) - (4), sixmo Benuuuny | pHii-

oy,min
HATH  PIBHIO 0,2-dbL-fyL/ﬁ BIATIOBIHO IO
A3.2.4(4)).

A.4.4.2 MiunicTs Ha 3pi3

(1) MinHicTh KPUXKUX €JIEMEHTIB Ha 3pi3 MOXe
OyTH MminBHIEeHA B OanKkaxX, KOJIOHaX a00 CTiHAaX,
[UIIXOM HaHECEHHS cMYr a0o JIMCTIB MOJIMeEpYy,
apMOBaHOTO BOJIOKHOM. lle Moxxe OyTu BUKOHa-
HO a00 IUIIXOM IOBHOTO OOTOPTaHHS €IEMEHTY,
a0o0 HUIIXOM MPUKPIIUIEHHS YKa3aHbIX cMYT a0o
JUCTIB 10 OIYHUX 1 HIDKHIX TMOBEPXOHb OAJIKU
(U-monibHa cMyra abo ucT) a0 MPHUKPIMJICHHS
iX TUTBKK 71O O1YHUX MTOBEPXOHB.

(2) 3aranpHa MIIHICTh Ha 3pi3, 32 PaXyHOK XO-
MYTIB 1 MIICUJIEHHS TIOJTIMEPOM, PO3PaXOBYETHCS
SIK CyMa JIBOX BEJIMYHH — OTIOPY OETOHHOTO elle-
MEHTY SIKUH PO3PaxOBYETHCS y BIAMOBIIHOCTI 13
crangaptom EN 1998-1:2004, i momiMepHOTO
nigcuneHHs V; .

(3) 3aranpHa MIHICTH HA 3PI13 HE MOXE MpUIMa-
THCS OUIBIIOIO, HDK MaKCHMallbHAa MIIHICTE Ha
3pi3 OETOHHOTO EJEMEHTY V AKa 3aJEKHUTh

R,max !
BiJl J1arOHAJILHOTO CTUCKYBAaHHSM IOMEPEYHOIO
apMaTyporo. 3Ha4YCHHS V MoOke OyTu po3pa-

XOBaHe BIZIIOBIIHO 1o CTaHIAPTY
EN 1992-1-1:2004. JIns O€TOHHUX CTiH 1 IJIs KO-
JIOH 3 BIIHOCHOIO JUISHKOKO LV /h, MEHIIOK abo
PIBHOIO 2, 3HAYCHHS V JOPIBHIOE MIHIMalb-

R,max

R,max
HOMY 13 JIBOX 3HA4€Hb: BU3HAYCHOTO BIATOBIIHO
1o crtanaapty EN 1992-1-1:2004, i 3nHaueHHs po-
spaxoBanoro mo 1. A.3.3.1(2) i A.3.3.1(3),
BIIMOBIIHO, TPU HENPYKHbOMY IHKIITYHOMY
HaBaHTAKEHHI.

(4) nst eneMeHTIB 3 MPSMOKYTHUM IEPETHHOM,
BHECOK IIJICHUICHHS IOJIMEpOM B MIIHICTh Ha
3pi3 MOKe OyTH pO3paxOBaHUI TAKMM YHHOM:

— JUTsl TIOBHOT 00ropTku moiimepom abo mis U —
MOAIOHUX CMYT ab0 JHCTIB BKA3aHOTO MOJIMEPY

W

Vear = 09-d- ffdd,e 21 ‘(f
f

— JJ1s cMyT abo JUCTIB MOJIIMepy, NPUKPITIIEHUX

70 OIYHUX MTOBEPXOHb:
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with 1, .
A.3.2.4(4))

taken equal to 02.d, -f,//f,, in

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 controlled by
the stirrups and the FRP, is evaluated as the
sum of one contribution from the existing con-
crete member, evaluated in accordance with
EN 1998-1:2004 and another contribution, Vi,

from the FRP.

(3) The total shear capacity may not be taken
greater than the maximum shear resistance of
the concrete member, VR,max, , as controlled
by diagonal compression in the web. The value
of VR,max may be calculated in accordance
with EN 1 992-1-1: 2004. For concrete walls
and for columns with shear span ratio, LV/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
evaluated as:

— for full wrapping with FRP, or for U-shaped
FRP strips or sheets
2

J -(cot@ +cot B)-sin B (A.22)

— for side bonded FRP or sheets as:



VRd,f =09-d- ffdd,e -2

ne
d edexTuBHa BHCOTA IEpepizy,

6  KyT Haxwiry pO3MipKH,

fiiqe PO3PAXYHKOBA MILIHICTB BiJIPUBY IIOJIIMEDY,
sKa 3aJICKHUTh BiJl KOHQIryparmii miacuiroe-
MOTO €IIEMEHTY BIAMOBIAHO 10 MyHKTY (5)
JUTS. TIOBHICTIO OOCPHYTOTO TIOJIIMEPOM eJie-
MeHTy, abo BigmosigHo (6) mas U — momio-
HOTO MiJCHJICHHS moJiimepoM uu (7) amst mi-
JICUJICHHS MOJIMEPOM HPUKPIIUIEHUM A0 Oi-
YHO{ TOBEPXHI,

t; TOBIIMHA MOJIMEPHOI CMYTH, JIHCTa a00 TKa-
HUHHU (3 0JHOTO OOKY),

f KyT MiX HanpssMoM (MIIIHOTO) BOJIOKHA B TIO-
JIMEpHIN MoJsoci, JUCTI @00 TKaHMHI 1 OCCIO

CIIEMEHTY;
Wi IIMpUHA TOJIMEpHOI cMyrd abo JHcTa,
3aMipsiHa ~ TEPHCHAMKYJISAPHO  (MITHOMY)
Harpsmy BOJIOKOH (s JIUCTIB:

w, =min(0,9-d,h,, )-sin(0+ 4)/sin @),

S; KPOK MOJIMEPHHX CcMyr (=W, JUIs JIHCTIB),
3MIPSIHUMH TIEPIIEHAUKYIAPHO 10 (Mil{HOTO)
HAIpsiMy BOJIOKOH.

(5) Hns moBHICTIO 00epHYTHUX (TOOTO 3aMKHYTE
oOepTaHHs) a00 TaKuX, IO MalOTh BiIMOBiIHE
aHKepHEe KpirieHHs (y 30H1 CTHCKYBaHHs) 000-
JIOHOK, €(eKTHBHA pO3paxyHKOBa MIIHICTh Ha
BIIpUB TMOJIMEPY BHU3HAYA€ThCAd MO (opmylaMm
(A.22), (A.23) TakM YHHOM:

fragew = Fraa ‘[1—k‘|_ezs'lznﬂ} ;
ne:
z = 0,9d — BHyTpIIIIHE [IeYE pUYara,

=1-

ffdd =

€ PO3paxyHKOBa MIIHICTh Ha BIJPUB HOJIMEpY,
ze:
7tq TPUBATHUHM KOe(DIIEHT IS TOPYLLIECHHS aj-

.tf

i. OlG_Ef.fCtm.kb
Vid | t
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sinf? w;
“sing ;
where:
d s the effective depth,

(A.23)

6 is the strut inclination angle,

fiqe 1S the design FRP effective debonding

strength, which depends on the strengthen-
ing configuration in accordance with (5)
for fully wrapped FRP, or (6) for U-shaped
FRP, or (7) for side bonded FRP;

t;  is the thickness of the FRP strip, sheet or
fabric (on single side),

is the angle between the (strong) fibre di-

rection in the FRP strip, sheet or fabric and
the axis of the member,

is the width of the FRP strip or sheet,

measured orthogonally to the (strong) di-
rection of the fibres (for sheets:
w, =min(0,9-d,h, )-sin(9+ 4)/sin@) and

for
to

s, is the spacing of FRP strips (=w;
sheets), measured  orthogonally
the(strong) fibre direction.

(5) For fully wrapped (i.e., closed) or properly
anchored (in the compression zone) jackets, the
design FRP effective debonding strength may
be taken in expressions (A.22), (A.23)as:

L, -sin

(ff uW (R)— ffdd)'|:1_zﬂj| (A.24)
where:

z=0,9d is the internal lever arm,

2) )
Sl

T

(A.25)

is the design debonding strength, with:

7+ the partial factor for FRP debonding,
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resii moJiMepy, apMOBAHOTO BOJIOKHOM,

IMPUMITKA 3nauenns y;ymns Bukopucranus B Tii un  NOTE The value ascribed to y;; for use in a country
iHIIHA KpaiHi, MoxkHa 3Haiiti B 11 HamionaneHomy [omat- can be found in its National Annex. The recommended
Ky. 3HA4YCHHSIM, 110 PEKOMEHAYEThCS, € ¥y = 1,5. value is y¢4 = 15.

E; MoIyib NmpyKXHOCTI JiucTiB/tutacTuH nojiime- E; the FRP sheets/plates modulus,
PY, @pMOBAHOTO BOJIOKHAMH,

fom CEpEIHS MIIHICTh OETOHY Ha PO3TATYBaH- f.m the concrete mean tensile strength,

HA,

Ko =+/15-(2—w; /s;)/(1+w; /100mm) koediuient Kk, =./15-(2—w; /s;)/(1+w; /100mm) the cover-
MOJIIMEPHOTO TTOKPUTTSI, B IKOMY W , S¢ , t; ing coefficient, in which: w, ,s;,t; areas
SIK BU3HAYEHO B MyHKTI (4) i defined in (4) and

f.w(R) rpaHmdHa MinHicTE cMyru abo mmcra 3 fg,,, (R)is the ultimate strength of the FRP
MoJIIMEpPY, apMOBAHOTO BOJIOKHOM, 00ep- strip or sheet wrapped around the corner
HYTUX HaBKOJIO KyTa 3 pagiycom R, mpen- with a radius R given by:

CTaBJICHA BUPA30M:
frow (R) = fraa + (7 - Try = fraa) (A.26)
JIe 4IleH B KYTOBHX Jy)XKax (-) ciix BpaxoBysatn Where the term in (-) should be taken only if

TUIbKM B TOMY BHMIAJIKy, AKIIO BiH Mae nojxatHid positive and where the coefficient 77, depends

3HAK, a KOCQIUIEHT 77 3aleXHUTh BiI paniycy on the rounding radius R and the beam width
3akpyryieHds R 1 mupunu 6anku b, Takum yu- b, as:

HOM:
R R
ne =02+16-~  0< <05 (A.27)
b by,
L, edekTHBHA TOBXKHHA 3KJICIOBAHHS: L, isthe effective bond length:

L, = CBecte (A.28)
\/4 " Trmax

(omuauIti: HrotoHu, MM) (units: N, mm)

1€ Toax =18/ Ty - K, = MakCUMasIbHA MIITHICTh withz,,, =18/ f_, - k, = maximum bond
3KJICIOBAHHS. strength.

(6) st o6omonok U-momibunux (to6ro Biakpu- (6) For U-shaped (i.e., open) jackets, the de-
THX) eeKTHBHA pO3paxyHKOBa MilHicTh Ha Bim- Sign FRP effective debonding strength may be
pHB TOJIIMEPY, apMOBaHOTO BoJIOKHamu, Moke taken in expressions (A.22) and (A.23) as
BU3Hauatucs no ¢opmynam (A.22) i (A.23) Ta-

KHAM YHHOM:

L, -sin
ffdd,e,U = ffdd ‘{1_ k- . ﬂ} (A-29)

7ie BCi 3MiHHI — sIK BU3Ha4eHO B myHKTI (5). where all variables are as defined in (5).

(7) Hdns mucris/cmyr, HakieeHux 300Ky, edek- (7) For side-bonded sheets/strips, the design
THBHAa po3paxyHkoBa MinHicth Ha BigpuB FRP effective debonding strength may be tak-
noJiiMepy, Moxe OyTu mpuitHsATa 1o ¢dopmyaam en in expressions (A.22), (A.23) as
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(A.22) 1 (A.23) crigytouuM YMHOM:

rid,eq
ffdd,e,S = ffdd )

ne Ligeq = Lrid T Leq 1

IIPH IBOMY:
&0 = Troa ! Ev
u, =k, /3.
(8) Muis eneMeHTIB 3 KPYIJMM IMEPETHHOM, IIO
Mae giametp D, BHECOK MOJIIMEPHOTO IMiACHICHHS
pO3paxoBYyeThCs MO (PopMyIIi:

Vi =05-Ac-pr By -5

Je: A, IuIola MOMEepPEeYHOro NepPeTUHY KOJOHH;

p; nopiBHOE 4.t /D — o00'eMHE BITHOIICHHS
MOJIIMEPHOTO IIJICUICHHS;
£a = 0,004,

(9) V enemenTax 3 HOUISHKOIO iX IJIACTUYHOTO
apHipa, MOBHICTIO 00EpHYTOI B OOOJIOHKY 3
noJyiiMepa, Mo JOBXKHUHI, K MIHIMyM, PIBHIM BH-
COTi eneMeHTy h, IUKIIiYHa MIIHICTh Ha 3pi3 Vi,
MOXe OyTH TMpUUHATA 3MEHIICHOI 3 HEeoOXin-
HOIO TIOJIATJIMBICTIO TUTACTMYHOI YaCTUHU 00ep-
TaHHA XOpJM Ha KiHIi eneMeHTy: ul=p, -1,y
BiamoBimHOCTI 3 dopmynor (A.12), mpu mobdas-
neHHi 10 V,, (ToOTO 10 BHECKY MOMEPEUYHOi ap-
MaTypH B MIITHICTh Ha 3pi3) 00OJIOHKH 3 TOJTIME-
py. BHecok Bkazanoi o6osoHku B V,, MOXe OyTH
PO3paxoBaHUM BUXOSYU 3 MPUITYILIEHHS, 1[0 Ha-
MpYXEHHSI B MOJIIMEP], apMOBAHOMY BOJIOKHOM,
J0CATa€e MPOEKTHOrO 3HAYeHMsI TPAaHUYHOI Mill-
HOCTl f,¢y y KpaliHIX BOJIOKHAX, IO IPAIIOIOTh
Ha PO3TAT, 1 JIHIHHO 3MEHIIYETHCS MO €PEKTUB-
Hiii BUCOTI mepepizy d :

Vw,f = O’S‘pf 'bw "z fu,fd

ne:
pi , MO J0opiBHIOE 2-t; /b, TeoMeTpuyHE BiTHO-

IIEHHS MOJTIMEPHOTO ITICUIICHHS,

Z JOBKHMHA BHYTPIIIHBOTO II€Ya BAKEIIs,
HpUitHATA piBHOTO d,

f,f¢ PO3PAaXyHKOBE 3HAYEHHsS I'PAHUYHOI MIIHO-

CTl TOJIMEpHOro MiJCUJIEHHS, JOPIBHIOE
TPaHUYHIA MIIHOCTI BKa3aHOTO MOJIMEPY
f,¢, po3aileHiii Ha koedilieHT HaIiiHOCTI

1o MaTepiany ygq A1 HoJIMepy,

2
Liden 1- k- b
z Zrid,eq

Zy=1-L,-sing,
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(A.30)

u, .
Lyg=—""-sing
Etdd

(A.31)

with:

€rg = Troa/ Es

u, =k, /3.

(8) For members with circular section having
diameter D the FRP contribution is evaluated
as:
(A.32)
where: A, is the column cross-section area,
p; Isequalto 4-t/D is the volumetric ratio
of the FRP, and

£1eg =0,004.
(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 resistance, V., may be taken to decrease
with the plastic part of the chord rotation duc-
tility demand at the member end: x!=y,-1, in
accordance with expression (A. 12), adding to
V,, (i.e. to the contribution of transverse rein-
forcement to shear resistance) that of the FRP
jacket. The contribution of the FRP jacket to
Vw may be computed assuming that the FRP
stress reaches the design value of the FRP ul-
timate strength, fu,fd , at the extreme tension
fibres and reduces linearly to zero over the ef-
fective depth d:

(A.33)

where:
p¢ 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

f.wa IS the design value of the FRP ultimate

strength, equal to the FRP ultimate
strength, f,; divided by the partial fac-

tor y;, of the FRP,
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ITPUMITKA 3navenns )¢y O BUKOPHCTAaHHS B Til 4
iHIIA KpaiHi, MOKHA 3HaiTh B 1i HamionansHOMY Jlomat-

Ky. 3HaUEHH:AM, 1[0 PEKOMEHAYeThCs € ¥y = 1,5.

A.4.4.3 BiuiuB 00TUCHEHHS

(1) 3meHnbineHHs 1e)OPMATUBHOCTI JOCATAETHCS
gyepe3 0OTHCHEHHS! OETOHY IMOJIIMEPHUMHU KOpce-
TaMd. BoHM 0OropraroThCsi HaBKOJIO EIIEMEHTY,
IUIst IOTO TMIACWIICHHS B MOTEHIIHHINA 30HI yTBO-
PEHHS TUTACTUYHOTO HIAPHIPY.

(2) HeoOxinHa BenuurHa OOTUCHEHHS 3aJI€KUTh
BiJ BigHOmIeHHS | + = Hoar / Ko avas MDK I[IJIBOBOIO

MOJIATIUBICTIO KPUBU3HH L, 1, 1 PAKTHYHOIO 11O~
NATJIUBICTIO KPUBU3HU [L, ., , 1 MOXKE OYTH OIli-

HEHO SK:

f,=04-17-

ne f, MilnHICT OE€TOHY, BU3HAUEHA SIK JUIsl BUpa-
3y (A.1),

&y, KpUTHYHA Jedopmailis OETOHY,

€, 3al1aHa rpaHu4Ha aedopmamis MOIIMEPHOT

00OJIOHKH, SKa MEHBIIA 33 KPUTHYHY Jie-
(hopMalliro MOJTIMEPHOTO MIACUIICHHS &y, -

(3) Ans BUMagKy Kpyriux MepeTuHiB, 00EpHYTHX
CYLIUIbBHUMHU JINCTaMH (HE CMyramu), BeIUYHHA
OOTHCHECHHS Ky Ja€ JIUCT MOJIMEpPY TOPIBHIOE
f,=1/2-p; ‘B -¢;,, me Ef MOIyJb NPYKHOCTI MOJTI-
Mepy, apMOBAaHOT'O BOJIOKHOM, a p; T'€OMETpHU-
HE BIIHOIICHHS JiaMeTpy O0OOJIOHKHU 3 MOIIMEpY,
apMOBAHOTO BOJIOKHOM JIO0 1ii TOBIIWHH, SIK:
ti =p;-D/4, ne D miamerp 006010HKH O00EpHYTOI
HABKOJIO KPYTOBOTO MONIEPEYHOTO MEPETHHY.

(4) ns Bunmaaky npsMOKYTHHMX MOIEPEYHUX Iie-
PETUHIB, B IKOMY KyTH OKpPYIJIAIOTh JUIs 3a0e3me-
YEeHHS! MOJJIMBOCTI OOrOpTaHHS HAaBKOJIO HUX TO-
JiMepy, apMOBAHOTO BOJIOKHOM (auB. puc. A.l),
OOMEXYIOUMHA THCK, 110 J0JIAETHCS JIMCTOM 3 I0-
JiMepy, apMOBaHOTO BOJIOKHOM, BU3HAYa€EThCS 3a
dopmynor:  f/=k.-f;, mpu mpomy k,=2-R.//D i
f,=2-E; ¢t /1D, me D Oinmpmmii 13 1ByX po3mipis

MOMNECPCYHOTO NICPECTUHY CIICMCHTY.
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NOTE The value ascribed to y;, for use in a country
can be found in its National Annex. The recommended
value is y¢,=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
|, =ty | oq DEtWEEN the target curvature

ductility ,,, and the available curvature duc-
tility 4, ., , and may be evaluated as:

f. gl
e (A.34)
where: f_ is the concrete strength, defined as

for expression (A.l),

e, IS the concrete ultimate strain, and

cu

g;, is the adopted FRP jacket ultimate strain,

which is lower than the ultimate strain of
FRP, &, .

(3) 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;-E; ¢, with E; being

the FRP elastic modulus and p, the geometric

ratio of the FRP jacket related to its thickness
as: t,=p;-D/4, where D is the diameter of the

jacket around the circular cross-section.

(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.l), the confinement pressure applied by the
FRP sheet is evaluated as: f/'=k-f, with
ky=2-R./D and f =2-E ¢t /D, where D is

the larger section width.



(5) Ipu oOrapTyBaHHi CMyramu 1[0 PO3TaIlIOBY-
IOTBCSL 3 KPOKOM S; BEIMYMHA OOTHCHEHHS IO
JI0JTA€THCS JIUCTOM 3 TIOJTIMEPY, BU3HAYAETHCS 110
dopmyxi: f/=k, T, , xe k,=(1-s;/2-Df.

(6) Must eneMEHTIB MPSIMOKYTHOTO MEPETHHY 3
KyTaMH, 3aKpyTrJIEHUMH, SK TTOKa3aHO Ha PUCYH-
Ky A.l, anprepHatuBa nmyHkTam (2) i (4) monsirae
B PO3paxyHKY 3arajbHOi 34aTHOCTI 0 OOepTaHHS
xopau abo HOro IIacTUYHOI YaCTUHU 4Yepe3 BH-
pasu (A.1) a6o (A.3), BIAMOBIAHO, 3 TOKA3HUKOM
CTENEH1 uJeHa, SKUW BpPaxoBye OOTHCHEHHS
(TOoOTO 3 MOKA3HUKOM CTemeHl uucia 25 mepen
OCTaHHIM ujieHOM y ¢opmynax (A.l) 1 (A.3)),
30i1pmIeHOMY Ha a-p; - i, me:

(@) pf =2-t; /b, , BiTHOIIEHHS IS TOJIMEPHOTO
MIJICHJICHHS, TapajebHO HAIpsSMy HaBaHTAXKCH-
HS;

(b) f;, edbexTHBHE HaNMpyKEHHS, IPEICTAaBICHE
HACTYITHUM BHUPA30M:

ffye = min(fu’f vEut - B¢ )-[1—0,7.

ne f,; 1 E; MIOHICTH 1 MOZY/Ib MPYKHOCTI HOJI-
Mepy, apMOBAaHOTO BOJIOKHOM;

&, TpanuuHa aedopmanis, mo aopisHioe 0,015
st CFRP (mostiMepy, apMOBaHOTO BYyTJIEIIC-
BUM BoJiIokHOM) ab6o AFRP (momimepy, ap-
MOBAHOTO apaMigHUM BOJIOKHOM) 1 0,02 mys
GFRP (ITosiMepy, apMOBaHOTO CKJIOBOJIOK-
HOM); 1

(c) a xoedirmieHT eheKTUBHOCTI OOTHUCHEHHS,
npeacTaBiIeHu (HPOPMYIIOLO:

a=1-

(b-2-Rf +(h-2-R)
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(5) For the case of wrapping applied through
strips with spacing s;, the confinement pres-

sure applied by the FRP sheet is evaluated as:
f/ =k, - f, with k, =(1-s,/2-DY".

(6) For members of rectangular section with
corners rounded as in Figure A.l, an alternative
to (2) and (4) is to calculate the total chord ro-
tation capacity or its plastic part through ex-
pressions (A. 1) or (A3), respectively, with the
exponent of the term due to confinement (i.e.
the power of 25 before the last term in expres-
sions (A.l) and (A.3)) increased by a-p;-f;.,

with:

(@ p; =2t /b, , the FRP ratio parallel to the
loading direction,

(b) ;. an effective stress given by the follow-
ing expression:
min(fuyf &yt - Ef )'?fj

c

(A.35)

where f ; and E; are the strength and Elastic
modulus of the FRP and

g, a limit strain, equal to 0,015 for CFRP

(carbon-fibre-reinforced  polymer)  or
AFRP (aramid-fibre-reinforced polymer)
and to 0,02 for GFRP (Glass-fibre-
reinforced polymer); and

(c) a the confinement effectiveness factor
given by:

(A.36)

3-b-h
ne R paxiyc 3akpyriaeHoOro KyTa MOTEPEYHOTO
nepetuHy a, b, h moBHI po3Mipu MmomnepedyHoro
nepeTuHy (aus. puc. A.1).

(7) Maparpad (6) BiTHOCHTBCS 0 €IEMEHTIB 3 3
MIOB3/IOBKHBOIO apMaTypol0 MEPiOJMYHOTO IPO-
¢butro (3 CHIBHUMH 34YEIUICHHAM) a00 TJIagKoIo
MOB3/IOBXKHBOIO apMaTypor (3 crnaOkuM 3uer-
JICHHSIM), aJie 3alpOCKTOBAHOK 3 ypaxXyBaHHSM
ceiicMocTiiikocTi abo 6e3 Hei, 32 yMOBH, IO KiH-

where R is the radius of the rounded corner of
the section and «, b, h the full cross-sectional
dimensions (see Figure A. 1).

(7) Paragraph (6) applies to members with con-
tinuous deformed (high bond) or smooth
(plain) longitudinal bars, with or without de-
tailing for earthquake resistance, provided that
the end region is wrapped with FRP up to a
distance from the end section which is enough
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1eBa AUITHKa 00epHyTa MOJIMEPOM, apMOBAHUM
BOJIOKHOM, Ha BiJCTaHi Bij KIHILIEBOI CEKIIii, J0-
CTAaTHIA IIg 3a0e3IeUeHHs TOro, 100 3THUHAIO-
YU MOMEHT, 0 BUKJIMKAE YTBOPEHHS TIACTHY-
HOro mapHipy M, B HeOOEpHYTI YacTHHi, HE

OyB OM TMEpPEBUIICHUA O TOCSITHEHHS MIIIHOCTI
Ha 3TMH ypqM, y KiHIEBOMY IepeTuHi. s Bpa-

XyBaHHsI ITIBUIICHHS MIIIHOCTI Ha 3TWH KiHIIE-
BOOTO TEPETUHY YHACIIJOK OOTUCHEHHS TOJIiMe-
pPOM, apMOBAaHUM BOJIOKHOM, 3HAUEHHS yr,; MAae

JOPIBHIOBATH, SIK MiHIMYM 1,3.

to ensure that the yield moment M, in the un-

wrapped part will not be exceeded before the
flexural overstrength y.,M, reached at the end

section. To account for the increase of the
flexural strength of the end section due to con-
finement by the FRP, y, should be at least

equal to 1,3.

R\_/

N

Pucynok A.1 E¢dexTuBHA 1iioma 00THCHEHOT 0
NepeTUHY 3 YPaXyBaHHSAM MoJIiMepHoi 00rop-
TKH

A.4.4.4 3akpinieHHs CTUKIB BHAILYCK

(1) TIpockoB3aHHIO CTHKIB BHAIYCK MOKHA 3a-
NOOI'TH MPHUKJIAJAHHAM OIYHOTO THUCKYy O; 3a
JIOTIOMOTOF0 000JIOHOK 3 TIOJIIMEPY, apMOBAHOTO
BOJIOKHOM. J[J1s1 KPYriIuX KOJIOH, IO MAroTh Jlia-
MeTp D, HeoOxigHa TOBIIMHA MOXE OyTH BH3Ha-
YeHa TAKUM YHHOM:

_ D'(Gl_asw)
2.E, -0,001

f

ne O, YTPUMYIOUe HalpyXeHHS ke 00yMoBiIe-
He xomyramu npu nedopmanisx 0.001 (o, =
0,001 p,, Es), abo akTMBHHII THUCK BiJ pPO3YHHY
MDK TOJIIMEPOM 1 KOJIOHOIO, 32 HAsBHOCTI yKa-
3aHHOTO PpO3YMHY, TOJiI SK O, MPEICTABISE

YTPUMYIOUYC HAIIPYKCHHA 110 ,Z[OB)KI/IHi 3'€I[H8.HH$I
BHAITYCK Ls , IKC BU3HAYAETHCA 3a Q)OpMYHOIOZ

As'fyL

Figure A.1. Effectively confined area in an
FRP-wrapped section

A.4.4.4 Clamping of lap-splices

(1) Slippage of lap-splices can be prevented by
applying a lateral pressure o, through FRP

jackets. For circular columns, having diameter
D, the necessary thickness may be estimated
as:

(A.37)

where o, is the clamping stress due to the
stirrups at a strain of 0.001( o, = 0.001 p,, Es),

or the active pressure from the grouting be-
tween the FRP and the column, if provided,
while o, represents the clamping stress over

the lap-splice length L, as given by:

O =

2:n

ae.
As IIonia KOXXHOIo 3ICTUKOBAHOTO IMTOB310BXXHb-
OT0 CTPUIKHA,

fyL rpaHUIS TeKydocCTi MOB3AOBXKHBOI CTalEBOI

apMaTypu, NpUHHATA PIBHOIO CEPEeIHbOMY
3HAa4YeHHIO, OTPUMAHOMY 3 BUNPOOYBaHb Ha
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[erZ-(dbL +c)] L,

(A.38)

where:
As is the area of each spliced longitudinal bar,

fyL is the yield strength of longitudinal steel
reinforcement, taken equal to the mean
value obtained from in-situ tests and from



Micyi 1 3 OJATKOBHX JpKepen iHpopMariii,
BIAMOBIAHAM YMHOM IIOMHOXXEHHUX Ha KOe-
¢imient npoBipyoi BiporimHocti CF, sxwuii
npeacTaBieHui B Tabnwmmi 3.1 ams BiAmoBia-
HOro piBHs iHpopmaTuBHOCTI (muB. 2.2.1(5)
P),

p  TIEpPUMETP B MOMEPEUYHOMY MEPETUHI KOJIOHU
Y3JI0BX BHYTPIIIHBOT CTOPOHU TMOB3J0BXKHbB-
01 CcTajeBOl apMarypH,

N YHUCIIO CTPWKHIB apMaTypH 3’ €IHAHUX BHa-
IyCK I10 JIHii P,

doL (MakcHMaNbHUIT) TiaMETp CTPHIKHIB MOB3/10-
BJKHBOI CTaJIeBOI apMaTypH,

¢ TOBIIMHA 3aXHUCHOTO IIapy OETOHY.

(2) nst mpsAMOKYTHHX KOJIOH, (OPMYIIH TPHBE-
JeHl BHUIIE, MOXYTb OyTHM BHUKOPHCTaHI 13
3aminoto D Ha by, mmpuHy nepetuny, i i3 3MeH-
HIEHHSIM €(EeKTUBHOCTI MOKPUTTS OOOJIOHKOIO 3
MOJIIMEPY, ApPMOBAHOT0 BOJIOKHOM 32 J0TIOMOTO0
koediiieHTy B 1. A.4.4.3(4).

(3) Jnst eneMeHTIB MPSIMOKYTHOTO TEPETHHY i3
CTPY)KHSMHU TIOB3JIOBXKHBOI apMaTypH, CIOJIy4e-
HUMHU BHamyCK Ha JOBXKHUHI |,, MOYMHAIOYU Bij
KIHIIEBOTO TIEPETHHY EJIEMEHTY, allbTePHATHBOIO
nyuktam (1) i (2) mwis po3paxyHkKy edekTy Bin
00ropTaHHs MOJIMEPOM, TIO JIOBXKHHI IO TIEpe-
BUIIYE JIOBXHHY 3'€IHAHHS BHAIIYCK, SK
MiHiMyM, Ha 25 %, € 3acTOCyBaHHS MYHKTY
A.3.2.2(4):

a) BpaxoByrouun y Bupasi (A.3) oOTHCHEHHS,
0OyMOBJICHE TUIBKU IONEPEYHUMH CTPHIKHIMU
(moKa3HMK cTereHi 25 mepes OCTaHHIM YWICHOM

dopmyn)

b)  BusHauaroun | 1o

ou,min (I)opMyni:
Iou,min :dhL ’ fyL /[(1'05+14'5'a1,f P ff,e / fc)ﬁ]
OCHOBI BHMKOPHMCTaHHs TUIBKM HOJIMEpY, apMo-
BaHOI'O BOJIOKHOM, e ay; =4/ny 1 pg, fro) Ny

Ha

BHU3HaueHI B MyHKTI A.4.4.3(6) 115 3a3HaY€HOTO
noJimMepy
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the additional sources of information, ap-
propriately multiplied by the confidence
factor, CF, given in Table 3.1 for the ap-
propriate 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,

do. is the (largest) diameter of longitudinal

steel bars, and
¢ is the concrete cover thickness.

(2) For rectangular columns, the expressions
above may be used by replacing D by bw , the
section width, and by reducing the effective-
ness of FRP jacketing by means of the coeffi-
cient in A.4.4.3(4).

(3) For members of rectangular section with
longitudinal bars lapped over a length 1, start-

ing from the end section of the member, an al-
ternative to (1) and (2) for the calculation of
the effect of FRP wrapping over a length ex-
ceeding by no less than 25% the length of the
lapping, is to apply A.3.2.2(4):

a) taking into account in expression (A3) con-
finement only due to transverse bars (exponent
of the power of 25 before the last term), and

b) calculating lou min as:
logmi =G - £, (01054145 - py - £, 1£,)-[F,] on
the basis of the FRP alone, with a,; =4/n, and
Pi, fres N as defined in A.4.4.3(6) for the
FRP.
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JOJATOK B
(inpopmaTuBHMIT)

CTAJIBHI I CTAJIEBETOHHI
KOHCTPYKIIII

B.1 Cdepa 3acTocyBanust

Jaawii po3auT MiCTUTH iH(OpMaIiio s po3pa-
XyHKY OyZiBenb 3 KapkKacaMu i3 ctaii i cranede-
TOHY B iX IOTOYHOMY CTaH1 1 AJIsl iX PEKOHCTPYK-

1ii Tpu HEOOXITHOCTI.

PexoHCTpyKIlist 3 METOI0 TTOBUCUTH CEMCMOCTIM-
KIiCTh MOe OyTH JIOKaJIbHOIO ab0 ri100alIbHOIO.

B.2 BusnauenHnsi reomerpii, aeraJjieil i marepi-
aJiB

B.2.1 3araJjbHi m0J10KEeHHA

(1) HeoOxigHO peTenbHO MepeBIpUTH HACTYIHI
aCIICKTH:

|. ITorounuii Hi3MIHUI CTAaH OCHOBHOTO METaly 1
CIIOJIYYHHX MaTepialliB, BKJIIOYAIOYH HasIBHICTh
BUKPHUBJICHHSI.

Il. [ToTounuii ¢Gi3uyHUN CTaH MEPBUHHUX 1 BTO-
PUHHHX CEHCMIUYHUX €JIEMEHTIB, BKIIOYAIOYN Ha-
SIBHICTB SIKOTO-HEOY/b TIOTIPIICHHS SKOCTI.

B.2.2 T'eomerpist

(1) 3i0pani maHi TMOBWHHI BKJIIOYATH HACTYIMHI
MyHKTH:

|. Bussnenns CUCTCM, IO IMPOTHCTOATH IIOIICPC-
YHUM CHJIaM.

I1. BusiBieHHsI TOpU30HTAIBHUX JiadparM.

I11. [lepBonavanshy popmy nomepeyHoro nepe-
TUHY 1 QI3UYHI PO3MIpH.

IV. IcHyrouy muionly nomnepedyHux HepeTHHIB,
MOJIyJl MPYXHOCTI B MOMNEPEUYHUX MEepeTHHaX,

MOMEHTH IHepIii 1 Kpy4eHHSI B KPUTUYHHUX Tepe-
THHAX.

B.2.3 derani
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ANNEX B
(Informative)

STEEL AND COMPOSITE STRUCTURES

B.1 Scope

This section contains information for the as-
sessment of steel and composite framed build-
Ings in their present state and for their retrofit-
ting, 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
examined:

I. Current physical conditions of base metal
and connector materials including the presence
of distortions.

I1. Current physical condition of primary and
secondary seismic elements including the pres-
ence of any degradation.

B.2.2 Geometry

(1) The collected data should include the fol-
lowing items:

I. ldentification of the lateral-force resisting
systems.

I1. Identification of horizontal diaphragms.

I11. Original cross-sectional shape and physical
dimensions.

IV. Existing cross-sectional area, section mod-

uli, moment of inertia, and torsional properties
at critical sections.

B.2.3 Details



(1) 3i0pani gaHi TOBUHHI BKJIIOYATH HACTYIHI
MyHKTH:

(1) Po3mipu 1 TOBUIMHY J0JaTKOBHUX CIIOJIYYHUX
MaTepiajiB, BKIFOUAIOYN HAKIIAJIKHU, CTSHKKH 1 PO-
3MIPKH.

(I1) KinpkicTh MOB3IOBXKHBOI 1 MOTEPEYHOT CTa-
JIeBO1 apMaTypH 1 IITIOHOK B CKJIQJICHUX Oaikax,
KOJIOHAX 1 CTIHAX.

(1) KinbkicTb 1 AeTaipOBKy IMONEPEUHOI CTajIe-
BOI apMaTypy B KpUTUYHUX 30HAX.

(IV) daktuuny koHQIrypaiio i BIACTUBOCTI
MPOMDKHHMX 1 TOPLEBUX 3'€JHAHb 1 3’€JHAHb BHa-
ITyCK.

B.2.4 Marepiaim

(1) 3iOpani naHi MOBHMHHI BKJIHOYATH HACTYIHI
MYHKTH:

|. MiHicTh O€TOHY.

Il. T'panumio Tekydocti crami, aedopmariiiine
3MIIIHEHHS, TPAHUYHY MIITHICTh 1 TTOI0BKCHHSI.

(2) Onst ormsimy cimig BUOMpATH, HACKUIBKU 11€
MOXJIMBO, TUISTHKH 3MEHIIICHOI HAIPYTH, TaKl, K
MOJKKA (IAaHIIEBUX CTHKIB OaJloKa-KOJIOHA 1
30BHIIIIHI KPOMKH TIJIACTHH.

(3) 3pasku JyIst OIIHKK BIACTHBOCTEH MaTepiaiiB
cimix Opath 31 CTIHOK ropsiyekaTaHux mnpodiIiB
KOMIIOHEHTIB, 3alPOCKTOBAHHUX SIK TUCCHUIIATHB-
HI.

(4) 3pa3ku maacTUH (IAHIIB CJiJ] BUKOPHUCTO-
BYBaTH ISl TOTO 1100 OXapakTepu3yBaTH Blia-
CTUBOCTI MaTepialliB HEIUCCUIIATUBHUX eJle-
MEHTIB 1/a00 CTHKIB.

(5) VYV pasi obmexeHoi mocTymHOCTI abo st
KOMIIO3UTHUX MarepiajiiB XOpOIIUMH METOJaMH
oOCTekeHHsI € ramma-pagiorpadis, yabTpO3BY-
KOBE€ BUIIPOOYBaHHS 1 OTJISA]] Uepe3 MpOCBepAICHI
OTBOpU

(6) Cnig mokazaTtu CTalicTh 00CATY OCHOBHHX
MaTepiajliB 1 3alOBHIOBayiB, BHUKOPHCTOBYIOUH
XIMIYHi Ta MeTaxypriiHi 1aHi

np ACTY-H B EN 1998-3:201X

(1) The collected data should include the fol-
lowing items:

(I) Size and thickness of additional connected
materials, including cover plates, bracing and
stiffeners.

(I1) Amount of longitudinal and transverse re-
inforcement steel and of dowels in composite
beams, columns and walls.

(111) Amount and proper detailing of confining
steel in critical regions

(IV) As built configuration and properties of
intermediate, splice and end connections.

B.2.4 Materials

(1) The collected data should include the fol-
lowing items:

I. Concrete strength.

Il. Steel yield strength, strain hardening, ulti-
mate 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 pos-
sible.

(3) To evaluate material properties, samples
should be removed from web plates of hot
rolled profiles for components designed as dis-
sipative.

(4) Flange plate specimens should be used to
characterise the material properties of non dis-
sipative members and/or joints

(5) Gamma radiography, ultrasonic testing
through the architectural fabric or boroscopic
review through drilled access holes are viable
testing 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
metallurgical data.
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(7) IlotpiOHO mNPOBOIUTH BUIPOOYBAHHS IIO
Hlapni Ha ynapHy BS3KICTH JUISl MiATBEPHKECHHS
TOTO, L0 30HU MiJAaHI HATPIBY, MPH iX HASBHOC-
Ti, 1 HABKOJMIIHIA MeTal MarTh aJCKBaTHY
CTIAKICTh 0 KPUXKOTO PYHHYBaHHSI.

(8) MoXyTb BUKOPHCTOBYBATHCS PYHHIBHI 1/a00
HepyiiHiBHE BHNpPOOYBaHHS (KamiisipHa, Marti-
TOTIOPOIIKOBA, JE(PEKTOCKOMIsl MO0 MAarHiTHIf i
aKyCTHUYHIN eMicii) i yIbTpa3ByKOBi Ta TOMOTpa-
¢biaHI METOIH.

B.3 Bumoru 10 reomeTtpii i MaTepianiB HOBHX
a0o 3MiHeHHX JeTasnei

B.3.1 TI'eometpisn

(1) Tepepi3su HOBHX METaJEBUX EJIEMEHTIB MO-
BHMHHI 33JI0BOJIbHATH OOMEXEHHSM 10 THYYKOCTI,
TOOTO BIHONICHHSIM IIMPUHHM 10 TOBIIWHHU Ha
MmijcTaBl KiacuQikaiii IepeTUHIB BiAMOBIIHO 10
crargapty EN 1998-1:2004, po3mimm 6 1 7.

(2) TlonepeuHi B'A31 MOKPAIIYIOTh OMIp MpPH MO-
BOpOTIi iCHYyFOUMX a00 HOBHX 0ajlOK 1 KOJIOH Ha-
BITh 3 TOHKMMH (THYYKUMH) (PIIaHISIMU 1 CTIHKA-
Mu Oanok. Taki momepeyHi CTpUIKHI CJIij] MpUBa-
proBaTH MK (uaHIsSIMH (TOJUISIMKA) BiIMOBIIHO
no EN 1998-1:2004, 7.6.5.

(3) Momepeuni B's3i, BkazaHi B myHKTi (2), ciin
PO3TalIOBYBATH 3 TAKMM K€ KPOKOM, SIK i TOIIe-
PEYHI XOMYTH 10 BUKOPHUCTOBYIOTBCS JUIS OOTH-
CHEHHX EJICMEHTIB.

B.3.2 Marepiaau
B.3.2.1 KoncrpykuiiiHa crajib

(1) JIns BUTOTOBJIEHHS HOBHUX JAETallel 1 3aMIHU
ICHYIOUMX HECY4YMX €NEMEHTIB KOHCTPYKIIII CIIiJl
BUKOPHCTOBYBATH CTajb, 10 33JJ0BOJIbHSIE BUMO-

ram crangapty EN 1998-1:2004, 6.2.

(2) Konn MIIHICTH 1 )KOPCTKICTh HECYYUX elle-
MEHTIB KOHCTPYKIIi OIIIHIOIOTHCS Ul KOKHOTO
I'pannuyHoro CraHy, ciif BpaXxoBYBaTH iX CIILIb-
HY po0OoTy.

(3) Omip ¢naHIiB KOJOH HA TMPOJABIIOBAHHS
CIii BU3HAYATH, NpUHMaOUYM MIIHICTh MaTrepia-
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(7) Charpy V-Notch toughness tests should be
used to prove that heat affected zones, if any,
and surrounding material have adequate re-
sistance for brittle fracture.

(8) Destructive and/or non destructive tests
(liquid penetrant, magnetic particle, acoustic
emission) and ultrasonic or tomographic meth-
ods may be used.

B.3 Requirements on geometry and materi-
als of new or modified parts

B.3.1 Geometry

(1) Steel sections of new elements should satis-
fy width-to-thickness slenderness limitations
based on class section classification as in
EN 1998-1:2004, Sections 6 and 7.

(2) The transverse links enhance the rotation
capacities of existing or new beam-columns
even with slender flanges and webs. Such
transverse bars should 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
members.

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 replace-
ment of existing structural components.

(2) When the strength and stiffness of the
structural 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



7y 3a HACTYITHOIO ()OPMYJIOIO:

f, =090- f,

(4) ToBmmHa eneMEHTY IMOBHHHA BIAMOBIIATH
BuMoram cranaapty EN 1993-1-10:2004, tabmu-
151 2.1, 3aJIe)KHO Bij BEIMYMHU CHEPTil y BHIIPO-
OyBaHHAX METOJIOM Haciuku mo meroxy Llapmi i
IHIIUX ICTOTHUX HapaMeTpiB.

(5) BurpaTHi maTtepianu s 3BapKy TIOBUHHI 3a-
JOBOJILHSTH BHMOTaM CTaH/IAPTY

EN 1993-1-8:2004, 4.2.

(6) B mepepizax 3 MHUPOKUMHU TOJIHMISIMU 3pa3Ku
MaTepiajiB CliJl BUPI3YBaTH 13 30H EPETUHY MIXK
noJmuero i crinkoro. Lle ninsuka (dinsuka K) no-
TEHUIMHOTO 3HIKEHHS YAApHOI B'A3KOCTI yHa-
CJIIIOK TPOIIECY MOBUIBHOTO OXOJIO/KYBaHHS B
MPOIIECi BUTOTOBJICHHS.

B.3.2.2 ApmatypHa cTajb

(1) HoBa apmarypHa cTaib SIK B IUCCUIIATUBHUX,
Tak 1 B HE IWCCHIATHBHHUX 30HAX HOBUX abo
3MIHEHUX €JIEMEHTIB IMOBMHHA BIAIIOBIIATH KJIa-

cy C, BU3HAUYEHOMY B CTaHAapTi
EN 1992-1-1:2004.

B.3.2.3 Beron

(1) HoBwmit 6eToH HOBHX a00 3MIHEHHMX KOMIIO-

HEHTIB MOBWHEH BIMOBIIaATH BUMOTAM CTaHJap-
Ty EN 1998-1:2004, 7.2.1(1).

B.4 PexkoHCcTpyKIIisl cucTeMHU
B.4.1 3araabHi moJ1o:KeHHA

(1) I'moGanbHi cTparerii peKOHCTPYKIIi MaTh
OyTH B 3MO31 HIABUIIUTU MIIHICTh CHCTEM, LIO
MPOTUIIIOTH TMOMEPEYHOMY HABaHTAXEHHI, 1 TO-
PU3OHTANILHUX AiadparM 1/ab0 MOM'SKIIUTH BH-
MOTH SIK1 HAKJIAar0ThCI CECMIYHUMHU IISIMU.

(2) MonepHizoBaHa KOHCTPYKTUBHA CUCTEMA I10-
BHMHHA 33JI0OBOJIbHSTH HACTYITHUM BHMOTaM:

|. Po3monineHHss macu, »KOPCTKOCTI 1 MIITHOCTI
MOBHHHI OyTH PIBHOMIPHUMHM, Ul 3aroOiraHHs
HECTIPUATIMBUX PE3yJbTaTIB MPOSBY KPYUYECHHs
1/a00 MexaH13MIB M'AKHX MOBEPXIB.

np ACTY-H B EN 1998-3:201X

strength as follows:
(B.1)

(4) Element thickness should comply with the
requirements of EN 1993-1-10:2004, Table 2
1, depending on the Charpy V-Notch (CVN)
energy and other relevant parameters.

(5) Welding consumables should meet the re-
quirements of EN 1993-1-8:2004, 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 re-
duced notch toughness because of the slow
cooling process during fabrication.

B.3.2.2 Reinforcing steel

(1) New reinforcing steel in both dissipative
and non dissipative zones of new or modified
elements should be of class C in
EN 1992-1-1:2004.

B.3.2.3 Concrete

(1) New concrete of new or modified compo-
nents should conform with EN 1998-1:2004,
7.2.1(2).

B.4 System retrofitting
B.4.1 General

(1) Global retrofitting strategies should be able
to increase the capacity of lateral-force resist-
ing systems and horizontal diaphragms and/or
decrease the demand imposed by seismic ac-
tions.

(2) The retrofitted structural system should sat-
isfy the following requirements:

I. Regularity of mass, stiffness and strength

distribution, to avoid detrimental torsional ef-
fects and/or soft-storey mechanisms.
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Il. Macu i ®OpCTKICTh MOBUHHI OyTH IOCTaTHI
JUIsL 3aro0iraHHs YTBOPEHHS CTPYKTYp, IO BO-
JIOMTiFOTh BUCOKOIO THYYKICTIO, III0 MOXE CTaTH
MPUYMHOIO OOIIMPHUX MOUIKO/HKEHb HE HECYUUX
KOHCTPYKIIH 1 icToTHHX nedopmariid P —A.

I1l. Be3nepepBHICTh 1 3amacu MIITHOCTI MK eje-
MEHTaMH, 5IKi 3a0€3MeUyIOTh YiTKy 1 pIBHOMIpHY
TPAEKTOPII0 HABAHTAXKEHHS 1 3aII00IraHHIO KPUX-
KOT'0 pyWHYBaHHS.

(3) I'mobGanbHi BTpyYaHHS TMOBHHHI BKJIIOYATH
0JIHy a00 JeK1JIbKa HACTYITHUX CTpaTeriii:

|. [TimBuIIEHHS] )KOPCTKOCTI 1 3MIIHEHHS KOHC-
TPYKILIT 1 cUCTEeMU 11 PyHIAMEHTY.

II. TlokparteHHs MOJATIMBOCTI KOHCTPYKIIII.
I1l. 3menmenHs macwu.

V. CeilicmiuHa 130751115,

V. lonatkoBe neMiQyBaHHS.

(4) ns BCIX KOHCTPYKTHBHUX CHCTEM, IiJBH-
IIEHHS KOPCTKOCTI, 3MIIHEHHS 1 MOKpaIICHHS
MOJATIIMBOCTI MOXe OYTH NOCATHYTE 3 BUKOPH-
CTaHHSM CTpaTerid, nepeadadyeHux B PO3IlIax
B.5iB.6.

(5) 3meHmIEHHS Macu MOXe OyTH JOCSATHYTE
IUISXOM YXBaJICHHS OJHOTO 3 HACTYITHUX 3a-
XOJIB:

|. 3amiHa cuCTeM 3 BaXKUM TOKPHUTTAM (00JH-
IIIOBaHHSIM ) JICTIIIMMHU CHCTEMaMHU.

Il. BupaneHHs HEBXHMBAHOTO YCTaTKyBaHHS 1
BaHTAXIB, 110 30€PiraroThCsl.

I1l. 3amina ueriIstHUX NeperopoOK JIETIIUMU CU-
cTeMaMH.

IV. Buganensns ogHoro abo JeKiTbKOX MOBEPXIB.

(6) He cnin BUKOPHCTOBYBATH i30JIsIIiF0 QyH/Ia-
MEHTY U1l KOHCTPYKIIIH 3 NepiolaMu OCHOBHOTO
TOHY KOJIMBaHb, 110 nepeBuiytoTs 1,0 ¢. Po3spa-
XYHKH TakuX MepioJiB KOJMBaHb BUKOHYIOTHCS
3a JIONOMOTOI0 METOJIB BH3HAUEHHS CIIEKTpPa
BJIACHUX YacCTOT.
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Il. Masses and stiffness sufficient to avoid
highly flexible structures, which may give rise
to extensive non-structural damage and signifi-
cant P-A effects.

I11. 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:

I. Stiffening and strengthening of the structure
and its foundation system.

I1. Enhancement of ductility of the structure.
I11. Mass reduction.

IV. Seismic isolation.

V. Supplemental damping.

(4) For all structural systems, stiffening,
strengthening and enhancement of ductility

may be achieved by using the strategies pro-
vided in Sections B.5 and B.6.

(5) Mass reduction may be achieved through
one of the following measures:

I. Replacement of heavy cladding systems with
lighter systems.

I1. Removal of unused equipment and storage
loads

I1l. 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 should be computed through
eigenvalue analysis.



(7) IBomsamito QyHAaMeHTYy CiIix po3pooiTH
BignoBiHOo 10 cranmapty EN 1998-1:2004 s
HOBHX Oy/IiBEIIb.

(8) IMepepaxynok cucremu (yHIaMEHTY (TIicyIst
MPOBEACHHSI PEKOHCTPYKIi) CIil BUKOHYBATH
BimnoBigHO 10 crapmapty EN 1998-1:2004,
4.4.2.6. Ilpu BUKOpHUCTAHHI JIIHIHHOTO pO3paxyH-
Ky, 3HaueHHS Q B myHkTi 4.4.2.6(4) 3a3Buuaii
OepyTb MeHIIe HiX 1,0.

B.4.2 IIpoekTyBaHHSI pAMHUX KOHCTPYKILii,
HA J1il0 MOMEHT HUX HABAHTaKeHb

(1) lMocunennst KOMOIHOBAHOT i1 MK CTAJICBUMHU
OaskaMu 1 OETOHHUMU IUINTAMHU MOYKHA JTOCITTH
YCTaHOBJIEHHSM INTU(TIB, sIKI OyAyTh mpallio-
BaTh Ha 3pI13 1 BIALITYBAHHA 3aJ11300€TOHHUX KO-
po6iB /I GaJIOK 1 KOJIOH JJIsl IMiIBUINECHHS TJIO-
6anpHOT KOpcTKOCTI npu Beix ['pannunux Cra-
Hax.

(2) JloBxwHa MUCUIIATUBHUX 30H MOBHWHHA Bi-
MOBIAATH PO3TAlIyBaHHSM ILAPHIPIB, MpEACTaB-
JIEHUM B TepHIoMy psiay Tabmuni B.6.

(3 Ipm mocuieHHi paMHHUX KOHCTPYKIIIH, IO
CIpUHMAOTh MOMEHTHE HABAaHTAKEHHS, BJIalll-
TOBYIOTHCSI CTHKH HammiBKOpCTKi 1 / abo Ti 1m0
BOJIOJIIIOTh HETOBHOIO MIIIHICTIO, BUKOHYBaHI
a0 31 craii abo i3 cTtanebeTony.

(4) Ilepiom OCHOBHOTO TOHY KOJHMBaHb paM 3
HAIIBXXOPCTKUMU 3'€JHAHHSMU MOXe OyTH po-
3paxOBaHHI TAKMM YHHOM:

T =0,085- H ©85™1%) if gxmo 5 < M < 18 (semi-rigid nanisxopcrke)
T =0,085-H** if sxmo m>18 (rigid sxepcrke)

IS H Bucora paMu B METpax, a mnapamMeTp m
BHU3HAYAETHCA TAKUM YHNHOM:
(K€0)con

Ie:
K 0 YKOPCTKICTh 0OepTaHHS 3'€THAHHS,

| MomeHT iHepuii nepepizy 6anky,
L mpomit Ganku,

E Moayns FOnra 6anku.

(E1/L),
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(7) Base isolation should be designed in com-
pliance with EN 1998-1:2004 for new build-
Ings.

(8) Re-assessment of the foundation system
(after the retrofitting) should be performed in
accordance with EN 1998-1: 2004, 4.4.2.6. If
linear analysis is used, the values of Q 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
between steel beams and concrete slabs
through shear studs, encasement of beams and
columns in RC should be used to increase the
global stiffness 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
follows:

(B.2)
(B.3)
where H is the frame height in metres and the
parameter m is defined as follows: where:

(B.4)

where:

K, is the connection rotation stiffness,

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 nomarok 10 cXeMH FOPHU30HTAJILHUX CHII,
npencraBienoi B crapmapti EN 1998-1:2004,
4.3.3.2.3 i B nynkri 4.4.4.2(1) nanoro cranmapry,
Clliil BUKOPUCTOBYBATH HACTYIIHY CXEMY CHII
(Fi) B (niniliHOMY) po3paxyHKy Ha Jlif0 6i4HOTO

HABAaHTAXXEHHS 1 MPH HETIHIMHOMY CTaTUYHOMY

(cporieHoMy)  PO3paxyHKy Ui BUSIBJICHHSA
HACTaHHS BCIX TPAHUYHHX CTaHIB:
o
F = Wx,i 'hx,i .
X S
ZWX,i ’ hx,i

ne F, celicMiuHa TOpPU30HTAJIbHA CHJIA B OCHOBI

CIIOPYAH, a O TPEICTABIAETHCA CIITYIOUUM
YUHOM:

10
0=+050-T +0,75
2,0

B.4.3 PamHo-cBsi3eBi kapkacu

(1) Tpu mocuseHHi KapKaciB 3 KOHIICHTPUYHUMHU
3B'SI3KAMM CJ1J1 BiJJIaBaTU NEpeBary eKCLEHTPH-
YHHUM 3B'SI3KaM 1 HIIKOCAM.

(2) B kapkacax 3 migkocamu, IIi MiJKOCH TOB'S-
3aH1 3 IUCHUIIATUBHOI 30HOKO 3aMICTh 3'€IHAHHS 3
CTHKaMH OalIka-KOJIOHA.

(3) Anmrominiii ab0 HepkaBioua CTajdb MOXYTh
BUKOPHUCTOBYBATHCS Ul 30H PO3CISIHHA B KOH-
LNEHTPUYHUX, CKCIEHTPUIHUX abo [-momioHmx
pamax, 10 PO3KPIILIIOITh B'A3IMH, TUIBKH B TO-
MY BHIIQJKY, SKIIO X BUKOPHUCTAHHS BHIIPABJIO-
BYETBCS 32 HACTIIKaMU BUIIPOOYBaHb.

(4) CraneBi, 6eToHHi 1/ab0 cTaneOeTOHHI CTIHU
MOXKYTh BUKOPHCTOBYBATHCS TIPH PEKOHCTPYKIIIT
JUIsl  TIOJIMIIEHHS TMOJATIMBOI peakmii 1 3a-
MoOIraHHsg HECTIMKOCTI B cHCTEMI OalIka-KOJIOHA.
[IpoexTyBaHHS TaKMX KOHCTPYKIIIH 1 iX 3'€JHaHb
CJIiJ] BUKOHYBATH Y BiJINOBIAHOCTI 10 CTaHAAPTY
EN 1998-1:2004.

(5) CraneBi maHeni MOXYThb BUTOTOBIISTHCA 13
CTaJli 3 HU3bKOIO TPaHUICI0 TEKYYOCTi 1 MOBUHHI
3BapIOBaTHCS B LIEXOBHX YMOBAaX 1 3aKpiIlIlOBa-
TUCSl OOJTaMHU B MOJILOBUX YMOBaX.

(6) Hdnst 30uIbIIEHHS MOMEPEYHOT KOPCTKOCTI
KapkaciB, 110 CIOpUHMalOTh MOMEHTHE HaBaHTa-

KCHH:, MOXXHa BBOJHUTHU 3B'SI3KU

B.5 Ouninka crany i peKOHCTPYKILisl eJIeMEHTIB
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yéui
yéui
yéui

(5) In addition to the pattern of horizontal forc-
es given in EN 1998-1:2004, 4.3.3.2.3 and in
4.4.4.2(1) of this standard, the following pat-
tern of forces (F, ;) should be used in the (line-

ar) lateral force analysis and in the nonlinear
static (pushover) analysis to detect the onset of
all limit states:

F, (B.5)

where F, is the seismic base shear and ¢ given
by:
T <0,50s

0,5<T <2,50s
T >2,50s

B.4.3 Braced frames

(B.6)

(1) Frames with eccentric bracing and knee-
braced frames should be preferred for the retro-
fitting to frames with concentric bracing.

(2) Knee-braced frames are systems in which
the bracing are connected to a dissipative zone,
instead 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 validat-
ed by testing.

(4) Steel, concrete and/or composite walls may
be used in the retrofitting to enhance ductile
response and prevent beam-column instability.
Their design 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 re-
sisting frames to increase their lateral stiffness.

B.5 Member assessment and retrofitting



B.5.1 3arajabHi BUMOrn

(1) Y I'pannuynomy Crani 3 Baromumu ITomiko-
JDKEHHAMU KOHCTpyKuin (SD LS) npu BUHHK-
HEHHI TUTACTUYHUX MIApHIPIB, MOJHUII 1 CTIHKH
0aJOK HEe MOBHHHI BTPAa4yaTH CTIHKICTh MPHU TO3-
JOBXKHBOMY 3THHI. Y TepenaBapiiHOMy rpaHuY-
Homy crani (NC LS) wmicueBa BTpara CTIHKOCTI
Mae OyTH 0OMEeKeHa.

(2) Y I'paanunomy Crani 3 O6mexennmu [om-
ko uKkeHHsMu 1 Baromumu IlomkomkeHHsIMHU, B
KOJIOHaX HE MOBUHHA BUSBIATUCS TEKY4iCTh Ma-
Tepiany abo BTpaTa CTIHKOCTI.

(3) MiaronanbHi 3B’A3kH (PO3KOCH) TOBUHHI
BUTPUMYBATH TUIACTUYHI nedopmartii 1 pos-
CIIOBaTH  €HEPrif0  BIPOJOBXK  IMOCITITOBHUX
UKITIB TUIACTUYHO1 nedopmarltii 1 BUKPUBIICHHS.
VY I'pannunomy Crani 3 O6mexxenumu [lomkon-
YKEHHSIMU BUKPUBJIICHHS Ma€ OyTH BUKITIOUYCHE.

(4) Ho monuie /a0 CTIHOK CJIiJ MPHBaprOBaTH
CTaJICB1 JINCTH JUTS 3MCHIIICHHS BiIHOIIEHHS IIH-
PWHU JI0 TOBIIMHU (TTOKAa3HUK THYYKOCTI).

(5) Minnicts 6anKu pH Aii 3rUHATEHOTO MOME-
HTY M, r¢ B TOULI IJIACTHYHOTO IIAPHIPY BU3HA-

4aeThCs 32 PopMyIioo:
M pb,Rd,b
ae:

y MicIli IJIaCTUYHOTO MIApHIpY, pO3paxoBaH-
HUM MO (PaKTUYHO 3aMIPSHUM pO3MipaM Iie-
peTuny, i

fyp TpaHMIlT TEKydoCTi cTaii B Oauii; i craii
iCHYI04O01 KOHCTpPYKIIii 3HaYeHHs fyh MOKe Oy-
TH TIPUIHATE PIBHUM CEPEIHbOMY 3HAUCHHIO,
OTPUMAaHOMY 3 BUIIPOOYBaHb Ha Micyi 13 J0-
MMOMDKHHX JDKepen iHdopMmallii, BiNOBIIHUM
YUHOM TIOMHOXXEHHMX Ha Koe(ilieHT MoBipUyOoi
BiporinHocti CF, skuif mpenctaBieHuil B
tabmumi 3.1 ans BignmoBigHOTO piBHA 1HMOP-
MatuBHOCTI (auB. 3.5(2)P); mnst HOBOi crami
3HaueHHs fyb Moxke OyTm mpwitHsATE PIBHUM
HOPMaJILHOMY 3HAY€HHIO, TIOMHOXEHOMY Ha
KOE(]ILIEHT HAJMIITHOCTI Yoy JUISL CTaJll OaKH,
BM3HAaYeHUH BIiANOBiTHO A0 cranaapty EN
1998-1:2004: 6.2(3), (4) i (5).

np ACTY-H B EN 1998-3:201X

B.5.1 General requirements

(1) Beams should develop full their plastic
moments without local buckling in the flange
or in the web at the SD LS. Local buckling
should be limited at the NC LS

(2) At the LS of DL and of SD, axial and flex-
ural yielding or buckling should not occur in
columns.

(3) Diagonal braces should sustain plastic de-
formations and dissipate energy through suc-
cessive 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 ,,z, of the beam at

the location of the plastic hinge should be
computed as:

=z,

(B.7)

fyb

where:
Ze edhexTUBHUI MOyYIb IUTaCTHUHOCTI IepeTuHy Ze 1S the effective plastic modulus of the sec-

tion at the plastic hinge location, computed
with reference to the actual measured size
of the section, and

is the yield strength of the steel in the
beam; for existing steel, fy, may be taken
equal to the mean value obtained 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 3.5(2)P); for new steel fyp may be tak-
en equal to the nominal value multiplied
by the overstrength factor yo, for the steel
of the beam, determined in accordance
with EN 1998-1: 2004: 6.2(3), (4) and (5).
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(6) Bemuumna srunarouoro MomeHTy M B (6) The moment demand M g, in the critical
KPUTUYHOMY INEPETHHI KOJOHHM BH3Ha4yaeThcs 3a Section at the column face is evaluated as fol-

dhopmyIoro:

Metea = Mpiran +Voirs €

ae:
MpiRd,p TITACTUYHUH MOMEHT Y IIIACTUYHOTO
mapHipy Oanku,

VplRdb HONEpEYHa CHIIA y IUIACTUYHOTO IIApHIpY
Oanku;

e BIICTaHb MK IJIACTUYHUM IIApHIPOM OalKH 1
MOBEPXHEIO KOJIOHH.

(7) HeoOximnuii MOMEHT M .y B KPUTHYHOMY

MEPETHHI y HEHTPAJIbHOT JIHIT KOJIOHU MOXe Oy-
TH PO3PaxOBAHUN TAKUM YHMHOM:

d
Meegs =Mopiran +Voirap ‘(e"' ;J

ne dc BHcOTa mepepizy KOJOHH.

B.5.2 Hecyua 3aaTHicTh ejieMeHTYy 1o aedop-
MaIifx

(1) Hecyuy 3maTHiCTh KOHCTPYKTHBHUX €JI€MEH-
TIB IpW HENPYXHUX Aedopmallisx B Tprox [ pa-
uuuaux Cranax (LS) MoXHa BU3HAYaTH, 5K 3a-
3HAYEHO B HACTYMHUX Maparpadax.

(2) Hecyuy 3maTHIiCTh CTHKIB 0alloK 1 KOJIOH MpH
HEMPYKHUX JIehopMallisiX MOXHA MPUUMATH T10
tabn. B.6 (B.6.2.1) 3a ymMoBH, IIO CIOIyYeHi
CJIEMEHTH Bi/IIOBIAIOTh BUMOTaM, 3a3HAUYCHUM Yy
Tabin. B.6.

(3) I'pannuni HenpyxHi nedopmartii 3ruHAEMUX
0aJOK 1 KOJIOH BHUPXKAIOTHhCS YEpe3 BEIUYUHY
KyTa o0epTaHHs KIHLA eJIeMEHTa MPU AOCATHEHHI
IUTACTUYHOTO CTaHy, sSIK BEIUYHUHY, KPAaTHY KYyTYy
HOBOPOTY XOpAM 6, B CTaHi TEKY4OCTi y BiImo-

BimHINA Touri. s Ganok i KOJOH 3 0e3po3Mip-
HUM OCHOBMM HaBaHTKEHHSM Vv, IO HE TMepe-
Buitye 0,30, BennumHa Hecydoi 3JaTHOCTI HpHU
HENpYXHIM gedopmariii Uisi  BHILEBKa3aHUX
Tpbox ['pannmunux CTaHIB BH3HAYAETHCS BiIIO-
BigHO 10 Taon. B.1
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lows:
(B.8)

where:
Mol,rdp IS the beam plastic moment at the beam
plastic hinge,

Vpird,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., in the critical

section at column centreline may be calculated
as follows:

(B.9)

where dc is the column depth.

B.5.2 Member deformation capacities

(1) The inelastic deformation capacities of
structural 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),
provided that connected members fulfil the re-
quirements given in the first five rows of Table
B.6.

(3) For beams and columns in flexure, the ine-
lastic deformation capacity should be ex-
pressed in terms of the plastic rotation at the
end of the member, as a multiple of the chord
rotation at yielding 6, at the end in question.

For beams and columns 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



Tabumus B.1: I'panuyHa BeIMYMHA KyTa 1O-
BOPOTY B KiHIIi 02JIOK i KOJIOH B IVIACTUYHOMY
CTaHI NPHU BiIHOCHiNi BeJIHYHHI 0CHOBOr0 Ha-
BAHTAKeHHH V, He nepeBuiryw4oro 0,30

np ACTY-H B EN 1998-3:201X

Table B.I: Plastic rotation capacity at the
end of beams or columns with dimensionless
axial load v not greater then 0,30.

I'panmynnii Ctan Limit State
Krac nonepeunoro ne- Tipn O6Mexennx Tomkos- ITpu Baromux Bbausekuit no Pyii-
peTuny sxerHsx DL [MomkomkeHHIxX HYBaHHS
Class of cross section SD NC
1 1,00, 6,00, 8,00,
2 0,256’y 2,0t9y 3,0(9y

(4) Jns 3BA3KIB, 110 MPAIIOIOTh HA CTUCKYBaHHS
(po3Mipok), rpaHUYH1 HENIPYXH1 AepopMartii ciiij
BHUPA3UTHU Yepe3 OChOBY AePopMallito 3Bs3KY, SKa
KpaTHa OCBhOBIM JedopMallii 3BSI3Ky NPU HaBaH-
TaXXEHHI BUKpUBIEHHS (BTpaTi CTIMKOCTI) AC.
JI71st 3BSA3KIB, 10 MPAIIOIOTh HA CTUCKYBaHHS (32
BUHSTKOM 3BSI3KIB  €KCLEHTPUYHUX paMHO-
CB'SI3€BHX KapKaciB) 'paHUYHI HEMPYXKHI nedop-
Mauii npu TphoX I'pannmunux CraHax MOXYTb
OyTH IPUAHATI BiAMIOBIIHO A0 Tabmuii B.2:

Tabomuus B.2: I'panuyHi ocboBi aedopmanii
CTHCHYTHX PO3HIpPOK ( 32 BUHATKOM KapKaciB
3 eKCHEHTPUYHHUMM 3B’ A3KaAMU)

3B'fI3KaMM).

(4) For braces in compression the inelastic de-
formation 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 deformation capacities at the three
LSs may be taken in accordance with Table B
2:

Table B.2: Axial deformation capacity of
braces in compression (except braces of ec-
centric braced frames).

I'pannunmii Cran Limit State

Krac monepeunoro me- Tipn OBMencermx TTomkoz- ITpu Baromux bnuspkuit no Pyii-
petuny [omkomxeHHsax HYBaHHs
Class of cross section wennax DL SD NC
1 0,25Ac¢ 4,0Ac 6,0Ac
2 0,25Ac¢ 1,0Ac 2,0Ac

(5) Jnst po3TATHYTHX 3B'S3KIB 3JaTHICThH J0 HE-
NPYXHUX JedopMarlii MOBUHHA BH3HAYATUCS B
MpeACTaBICHHI 0ChOBOT Jepopmaliii 3B'A3KIB sKa
KpaTHa OCbOBil nedopmaliii po3TsHKKU MPU Ha-
BaHTKEHHI TUIACTHYHOTO PO3TAryBaHHs At. J{yst
PO3TATHYTUX 3B'A3KiB (32 BHUHATKOM 3B'SI3KIB B
CKCIIEHTPHYHKUX paMax) MpHU MOTEePEUHHX Iepe-
TUHaX KiaciB 1 abo 2 31aTHICTH O HEMPYXHUX
nedopmariii npu Tprox I'pannmunux CtaHax mo-
KyTh OyTH NpuitHATI 32 Taba. B.3:

(5) For braces in tension the inelastic defor-
mation capacity should be expressed in terms
of the axial deformation of the brace, as a mul-
tiple of the axial deformation of the brace at
tensile yielding load, At . For braces in tension
(except for braces of eccentric braced frames)
with cross section class 1 or 2, the inelastic de-
formation capacities at the three LSs may be
taken in accordance with Table B 3:
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Tabimna B.3: I'panuyni ocboBi aedopmanii
PO3TSArHYTHX 3B’A3KiB (32 BUHATKOM KapKaciB
3 eKCHEHTPHYHNUMH 3B’ I3KAMH).

Table B.3: Axial deformation capacity of
braces in tension (except braces of eccentric
braced frames).

I'panmynmii ctan Limit State

HpI/I 00OMEKEHHX IIOIIKO/PKCHHAX

IIpu Baromux

Bbnusekuii o pyiiHyBaHHA

DL HOIHKO;[EI)(eHHSIX NC
0,25At 7,0At 9,0At

(6) [ust po3TArHYTHX OQlOK 1 KOJIOH HEMpPY)KHA
nedopmariiiina 37aTHICTP BUPAXKAETHCS UeEpe3
OCBhOBY nehopmarrito ereMenTa At npu HaBaHTa-
KEHHI, 1110 BUKJIMKA€E CTAaH TEKY4OCTi, TIOMHOXe-
HYy Ha KoeiuieHT. [ po3TArHyrux Oanok 1 Ko-
J0H (32 BHHSATKOM KapKaciB 3 €KCICHTPUYHUMHU
3B'I3KaMH) 3 KJIACOM IMONEpevHoro mepepizy 1
abo 2 HempyxHa naedopmailiiiHa 3JaTHICTh 3a
TppoMa ['pannunumu CtaHamMu IpUMMAEThCS MO
Tabn. B.4

Tabauus B.4: I'panuuni ocboBi nedopmanii
PO3TArHYTHX 0aJ710K 200 KOJIOH (32 BUHSITKOM
0aJIOK 200 KOJIOH B paMax 3 eKCHeHTPUYHUMHU
3B'sI3KaMM)

(6) For beams or columns in tension the inelas-
tic deformation capacity should be expressed
in terms of the axial deformation of the mem-
ber, as a multiple of its axial deformation at
tensile yielding load, 4. For beams or columns
in tension (except for those in eccentric braced
frames) with cross section class 1 or 2, the ine-
lastic deformation capacities at the three LSs
may be taken in accordance with Table B 4.

Table B.4: Axial deformation capacity of
beams or columns in tension (except beams
or columns of eccentric braced frames)

I'pannunmii cran Limit State

IIpu O6mexennx [lomkomKeHHIX Ipw Baromix bnuspkuit no PylinyBanus
ITomkomkeHHsax
DL NC
SD
0,25 At 3,0 At 5,0 At
B.5.3 banaku B.5.3 Beams

B.5.3.1 HegocTaTHus cTiliKicTh

(1) Jast migBHINEHHS MMOTJIMHAHHS €HEpril CIIifg
BiIIaBaTH TepeBary OajakaM 3 BiIHOIICHHSM JI0-
BXKUHH TIPOJIBOTY JI0 BHCOTH Iepepizy Bim 15 1o
18. Tomy, npu peKOHCTPYKIii B JOBTUX MPOJIBHO-
Tax CJIiJI BCTAHOBJIFOBATH IMPOMDKHI OTIOPH.

(2) Monuii 3 HEAOCTATHHOO CTIHKICTIO HEOOXiI-
HO 3MILHIOBaTH 3B'SI3KaMH B MONEPEYHOMY Ha-
npsMKy. He moTpiOHO BiamToByBaTH MOMEpevHi
3B'SI3KM 1O BEpXy HOJUIl, SKIIO 3a0e3neueHa
criibHa po0OTa MOJKHU Ta IIUTH. B iHIIOMY BH-
NaJKy chilbHa poOoTa Moxe OyTH 3abe3neyeHa
IIpY BUKOHaHHI BUMOT 11. B.5.3.5

B.5.3.2 HegocraTHs MillHiCTH

(1) Jnst 30imbIeHHS MIIHOCTI HA 3THH, MOJUII
0aJIOK CIIiJT MMOCUJTIOBATH CTAJICBUMH IJIACTHHAMHM
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B.5.3.1 Stability deficiencies

(1) Beams with span-to-depth ratios between
15 and 18 should be preferred to enhance ener-
gy absorption. Therefore, intermediate sup-
ports should be used in the retrofitting to short-
en long spans.

(2) Lateral restraint should be provided to
flanges with a stability deficiency. Lateral re-
straint of the top flange is not required, if the
composite action with the slab is reliable. Oth-
erwise, the composite action should be en-
hanced by fulfilling the requirements in B.5.3.5

B.5.3.2 Resistance deficiencies

(1) Steel plates should be added to flanges of
beams to increase deficient flexural capacity.



(maknmaakamu). TlocuneHHsT BepXHBOI MOJIUII HE
BHMAraeThcsl, sSIKIIo 3abe3mneueHa crijibHa podoTa
MOJIKA Ta IUIMTH. SIK albTepHATHBY, MPU HEIO-
CTaTHI MIHOCTI Ha 3TUH CTajeBl OaJIKU CIIif
MOCHJIIOBATH BKJIaJaHHsaM B 3aizo0eton (RC).

(2) Ju1st 30UIbIICHHS. MIITHOCTI HA 3THH CIiJ BU-
KOPHCTOBYBAaTH MO3/I0BXHI apMaTypHI CTpPHXKHI
kimacy C BiamoBimao mo EN 1992-1-1: 2004,
taba. C.1.

(3) IMincunennst 0ajI0K 3 HEAOCTATHHOKO MIIIHIC-
TIO CJIJI BUKOHYBATH BIAMOBIAHO JI0 BHUMOT
EN 1998-1: 2004 nns xnacy nmogatimBocti M

(4) nst 3abe3meueHHss OpaKyrO9oi MIITHOCTI Ha
3pi3, pOOUTHCS MIJICUIICHHS CTaJE€BUMH HaKJIa-
KaMH, IX CHiI JoJaBaTH OO CTIHKH Oaliku
JIBOTABPOBOTO TMEPETUHY ab0 10 OOKOBOI CTIHKH
y pazi MOPOKHUCTUX MEPETUHIB.

B.5.3.3 PeMoOHT mnoJIOK, SIKi BTPaTWJM CTiii-
KIiCTh NIPH NMOB310BKHbOMY 3THHi (BUILyYeHHX)
i IpU BUHUKHEHHi B HUX TPillMH

(1) IToxopoOmeHi 1/a00 TPiCHYTI TMOJHMIII CIIIJT ITi-
JIICYJINTH 200 3aMIHUTH HOBUMH IUIACTHHAMU,

(2) PemonT Bumy4YeHHX HIKHIX 1/ ab0 BepxHiX
TOJIMITH CJIiJ BUKOHYBATH, BJIAIITOBYIOYH pedpa
YKOPCTKOCT1 Ha BCIO BUCOTY CTIHKH 3 000X CTOPIH
BiAMoBigHO 10 (3) 3a JOMOMOrOI0 BHITPABIICHHS
BHUITYYCHHS CTIHKM HarpiBaHHsAM a00 BUIATHBIITH
il 3 HACTYIMHOI 3aMIHOI0 Ha TaKy X IIACTHHY
BiamosigHo 10 (4) i (5).

(3) PeOpa sx0pCTKOCTI CTIHKK OaJKU CIIifl po3Ta-
IIOBYBATH Y Kparw 1 MO LEHTPY HMOKOPOOJIeHOT
(Bumy4eHo1) MmoJuili BiIMOBIAHO; TOBLIMHA pedpa
YKOPCTKOCTI Ma€ JOPIBHIOBATH TOBIIWHI CTIHKH
Oanku.

(4) HosBi macTHHM CJIi IPUBApIOBATH B THX K€
caMHUX MICHAX, B SKHUX pO3TalIOBYyBajacs IMep-
BHMHHA Mo, (ToOTo 6e3mocepeIHb0 A0 CTIHKU
Oanku), a0 HaBapIOBATUCA Ha ICHYIOUY MOJIULIO.
Y 000X BUHOagkax MOJATKOBI IUIACTUHU CIIIiJ
OpIEHTYBATH B MPOJIOJLHOMY HampsMi MPOKATYy.

(5) Ilpu pizanHi 1 3aMiHi TUITHOK TOJHUIL CITIJT
nepen0avynuT CelialbHi TAMIPKH.

np ACTY-H B EN 1998-3:201X

Addition of steel to the top flange is not re-
quired, if the composite action with the slab is
reliable. Alternatively, structural steel beams
with deficient flexural capacity should be en-
cased 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.I.

(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
either strengthened or replaced with new
plates.

(2) Buckled bottom and/or top flanges should
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 re-
placement 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, respec-
tively, 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., di-
rectly 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 longitudinal direction.

(5) Special shoring of the flange plates should
be provided during cutting and replacement.
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(6) Bimpmr momiNBHO 3aMICTh HABapIOBaHHS Ha
MOJIKY TOBCTOI IUIACTHHHM MeTajieBa Oajlka MOXKe
OyTH 3aKIIOYeHa B 3a1i300€TOH.

B.5.3.4 Ocia0jeHHSA 0AJI0K

(1) dost Toro, 100 3MICTUTH AMCHUIIATHBHI 30HU
BIJl CTUKIB MO>KHA 30LIBIINTH IIOJATIUBICTE CTa-
JeBUX OalloK B 33aJaHMX MICHAX 3a pPaxyHOK
OCIIa0JICHHS TIOJIKH.

(2) 3menmieni nepepizy 6anku (RBS) mparorots
K 3alMOODKHHUKH, SIKI 3aXMINAIOTh CTUKH Oalika-
KOJIOHa B1Jl MEpeIyacHOro pyWHyBaHHS. 3MeEH-
meHl mnepepizu 0ajJoK TOBHUHHI 3a0e3mnedyBaTu
MIHIMaJIbHI MOBOPOTH B KOXXKHOMY ['paHMuHOMY
Crani (LS) BigmosinHo g0 T261.B.5.

Tabmmuss B.5: Kyrm mnoBopory 3meHmIeHux
neperuHiB 6anok (RBS) nas pizunx I'panuu-
Hux CraniB (B paxiaHax).

(6) Instead of welding a thick plate onto the
flange, the steel beam should be preferrably
encased in RC

B.5.3.4 Weakening of beams

(1) The ductility of steel beams may be im-
proved by weakening of the beam flange at de-
sired locations, to shift the dissipative zones
away from the connections.

(1) Reduced beam sections (RBS) behave like
a fuse that protects beam-to-column connec-
tions against early fracture. The reduced beam
sections should be such that they can develop
at each LS the minimum rotations specified in
Table B.5.

Table B.5: Required rotation capacity of re-
duced beam sections, RBSs (in radians).

[Tpu O6Mexennx ITomkomKeHHIX Ipu Barowx bnusekuit 10 PylinyBaHHs
[TomkomxeHHIX
DL NC
SD
0,010 0,025 0,040

(3) O6epranns, npuseaeni B Tabmumi B.5, mo-
KYTh BB@XATHCS 3a JOCATHYTI, SIKIIO MPOEKTY-
BaHHs 3MeHmreHux mnepetudis (RBS) B Oammi
3MIACHIOETBCS 3 BUKOPHUCTAHHSM TPOIEAYPH,
BUKJIaJCHOT HUKYE:

I. Po3paxyiite BiiCTaHb BijJ MOYaTKy 3MCHIICHO-
ro mepeTuHy OajKu 70 MOBEPXHI KOJIOHH 4, 1 JI0-
BXKUHY Ha sIKii mosuis Oyze 3MeHiieHa b, Takum
YUHOM:

ae:
b, mupuHa HoJIUII;

d, BHCOTa MEPETUHY OATIKU.

II. Po3paxyiite BiacTanb S BiA nepeadadaeMoro
NEPeTHHY 3 MJIACTUYHUM LIapHIpOM, BiJ LEHTPY
3MEHIIEHHOTO Tepepizy Oajku A0 MOBEPXHi KO-
JIOHH, SIK TIOKA3aHO HIDKYE!
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(3) The rotations in Table B.5 may be consid-
ered to be achieved, if the design of RBS in the
beam is carried out through the procedure out-
lined hereafter:

I. 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-b; (B.10)
b=0,75-d, (B.11)
where:

b, is the flange width;
d, isthe beam depth.

I1. Compute the distance of the intended plastic
hinge section at the centre of the RBS, s, from
the column face as:

(B.12)
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Pucynok B.1: I'eomeTpisi 3MeHIIEHHSI MOJHILI
AJI1 3MeHIIeHoro neperuny 6aaku (RBS)

I1l. Busnaunte rimmbuny Bupizy mosmmi (g) 3
KOXHOT 13 CTOpIH; 15 IMOMHA HEe TOBUHHA epe-
BuiryBatu 0,25-by. Sk mepmy cnpoOy moxkHa
MIPUNHATH:

g =0,20-b,

IV. Po3paxyBatu miacTHuHHi MOIYIb (Zggs) 1
TTACTHYHUI MOMEHT ( M | 4 rgs ) IEPETHHY TLIAC-

TUYHOTO HIAPHIPY 1O IEHTPY 3MEHIICHOTO Tiepe-
TUHY OaJIKH:

Zpgs =Zp—2-0-1 ‘(db _tf)

MpI,Rd,RBS = ZRBS : fyb

ne Zp MOIynb IUIACTHYHOCTI Oanku 1 f, sk

BH3HaueHO B MyHKTi B.5.1(5).

V. Pospaxyiite nonepeuny cuiy (Vygrps) B I€pe-

TUHI 1€ 3(QOpMOBaHMK IJIACTUYHHMH IIApHIp 13
PIBHSHHSI PIBHOBAaru 4YacTWHW Oanku (L') MK
JBOMa 0003HAYCHUMU TUIACTHYHHMH IAPHIPAMU
(pucynok B.2). Jlyist 0AHOPiTHOTO HaBaHTAKEHHS
W, OOyMOBJICHOTO CHJIOI0 TSDKIHHS sIKa Ji€ Ha
0anKy B CHTYaIlil CeiCMIYHOTO MPOEKTYBaHHS:

2-M K
B plRaRES W L

Key: A —Plastic hinge
Figure B.I: Geometry of flange reduction for
reduced beam section (RBS).

I11. Determine the depth of the flange cut (g)
on each side, this depth should be not greater
than 0,25-b;. As a first trial it may be taken as:

(B.13)
IV. Compute the plastic modulus (Zzgs) and
the plastic moment (M r4res) OF the plastic

hinge section at the centre of the RBS:

(B.14)
(B.15)

where Zy is the plastic modulus of the beam
and f,, is as defined in B.5.1(5).

V. Compute the shear force (Vg ) in the sec-

tion of plastic hinge formation from equilibri-
um of the beam part (L’) between the two in-
tended plastic hinges (Figure B.2). For a uni-
form gravity load w acting on the beam in the
seismic design situation:

Vpl,RBs =

[ToTpiOHO MpaBMIILHO BpaxOBYBaTH Pi3Hi PO3IO-
JTM HAaBaHTa)XKEHHS OOYMOBIJIEHOTO CHJIOIO TSi-
KIHHS, Y3/10BX IPoJIbOTYy Oankw, y Bupasi (B.16)
(floro OCTaHHBOMY YJICHOBI).

VI. Pospaxyiite miaacTH4HUHA MOMEHT M p4, Y

OanIi Ha BiZICTaH1 BiJl 3MEHIIEHOTO MEPETUHY IO

L!

; (B.16)

Different distributions of the gravity loads
along the beam span should be properly ac-
counted for in (the last term of) Expression (B.
16).

VI. Compute the beam plastic moment away
from the RBS, M 4, as follows:
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HACTYMHIN popmyii:

M plLRd,b = Zb : fyb

ne Z, i f,, BusHaueni Ha etami (IV), onucanomy

BUIIIC.

VII. Ilepesipre, mo6 3Ha4eHHA Mg, Oyio

BHIIE, HDK 3TUHAIBHUNA MOMEHT, SIKHU PO3BHBa-
€TbCS Ha TOBEPXHI KOJIOHH, KOJIM TUIACTHYHHA
mapHip (GOpMyeTbCS B HEHTPI 3MEHIIEHOTO Tie-
peruHy Oanku M ey =M pypes +Vyies €. SKio

1[e He TaK, 30UIbIIITh TNIMOMHY BUPZY ¢ 1 MO-
BTOpiTh Kpoku 3 (IV) mo (VI). [dosxuna g mo-
BUHHA BHOMpATHCA Tak, 100 3HaYeHHS Mg

ckianano Bix 85 % 1o 100 % Big M gy -

(B.17)
where Z, and f,, are as defined in step (1V)
above.

VII. Verify that Mg, Iis greater than the

bending moment that develops at the column
face when a plastic hinge forms at the centre of
the RBS Mgy =M popes +Voires €. 1T it is not,

increase the cut-depth ¢ and repeat steps (IV)
to (VI). The length g should be chosen such
that Mg, is about 85% to 100% of M ., -

| L

3 RBES W G ERBS
\NARIAAAAARRAAAARAAEAAAAARAARAARAAAILA A
I I
a b b a
at+h/2 L a+b/ 2

+_

=
W — piBHOMIpHE HaBaHTaXEHHS Bif dii CHIIH TH-
KIHHSI B PO3PaxyHKOBIM celicMivuHil cuTyarii; L'
— BiJIcTaHb MK IeHTpamu Bupi3iB RBS; L — Bizc-
TaHb MK [IEHTPAJLHUMH JIHISIMHA KOJIOH

Pucynok B.2. — TunoBuii By30.,1 BHyTPillIHbO1

paMu i3 3MeHIIeHUMU IepeTUuHAMH 0AJI0K
(RBS)

VIII. IlepeBipTe BigHOIICHHS IIMPUHU JO TOB-
IIMHA y 3MEHIICHOTO TMEPEeTUHY OaJIKHM IS TO-
MEPE/PKEHHS JIOKAJIbHOTO BUKPHBIICHHS (BUITY-
yenHs). Lllupuny monuiii ciuig 3MIpATH HA KIHIISIX
JBYX TPETIX NEHTPAIbHOT YACTUHU 3MEHBIIICHOTO
MepeTUHy OanKu.

IX. Po3zpaxyiite paniyc () BUpi3iB y BepxHi i
HIDKHIH MONHII M0 JOBXKHUHI D 3MeHbIIeHHOTO
NEepeTHHY OaJIKU:

X. IlepesipTe, m06 nporec BUpOOHHIITBA 3a0€3-
nevyBaB HEOOXIAHY IIOPOXOBATICTh MOBEPXHI
(Bim 10 mo 15 MIKpoH) Al TOTOBUX BHPI3iB, 1

82

b? +4-.
8-g

-~
Key: w — uniform gravity load in the seismic
design situation L' — Distance between the cen-
tres of RBS cuts L — Distance between column
centerlines

Figure B.2. — Typical sub-frame assembly
with reduced beam sections (RBS).

VIII. Check the width-to-thickness ratios at the
RBS to prevent local buckling. The flange
width should be measured at the ends of the
central two-thirds of the reduced section of the
beam

IX. Compute the radius (r) of the cuts in both
top and bottom flanges over the length b of the
RBS ofthe beam:
2
g (B.18)
X. Check that the fabrication process ensures
the adequate surface roughness (i.e. between
10 and 15 zm) for the finished cuts and that



00 MoBEpXHi BUPI3IB HE HUTI(yBAIH.
B.5.3.5 Komno3uTHi (ckj1aaeHi) e1eMeHTH

(1) Ipu po3paxyHKy MIITHOCTI CKJIaJICHUX OANOK
CIIiI BpaXOBYBaTH 3B'I30K Ha 3JIBUT MDK CTajie-
BHM €JIEMEHTOM 1 TUTUTOIO.

(2) Y mucunaTMBHUX 30HAX HE CIil BUKOPHCTO-
BYBAaTH IITU(TH MDK CTaJICBUMH OajKaMH 1 IJIH-
TaMH. 3 ICHYIOUMX CKJIAJCHHX O0ajoK MTU(TH
I BUAATUTH.

(3) Ununbku ciig NPUKPIIIIOBATH 0 MOJIMLB 3
BUKOPUCTAHHSIM TOYKOBOTO JYTOBOTO €JIEKTPO-
3BaploBaHHs, aje 0e3 MOBHOIO MPOIUIABIECHHS
noywmil. He ciin npuctpintoBaT nerani abo Kpi-
MUTH iX Ha OONTax.

(4) Crin mepeBipsATH, m00 MakcUMabHI aedop-
Mallii pO3TATYBaHHS, OOYMOBIJIEHI HAasIBHICTIO
KOMITO3UTHUX IUIUT, HE MPUBOJIWIH A0 PO3PUBY
MOJIULLb.

(5) Bankwu, 3amkHeHi B 000JIOHKY, CJIij 3a0e3Iie-
YUTH XOMYTaMH.

B.5.4 Kosoun
B.5.4.1 HegocTaTHA CTiKiCTH

(1) BigHOIICHHS MPUHM 0 TOBITUHU MOXE OY-
TH 3MEHIIICHE MUISIXOM MPHUBAPIOBAHHS CTAJICBUX
JIMCTIB 10 mOJHI 1/a00 CTIHOK.

(2) BigHOMICHHS HNIMPUHKM O TOBIIUHH ITOPOXK-
HUCTHUX MPOQ1UIIB MOKE OYTH 3MEHIIIEHE IIISIXOM
MIPUBAPIOBAHHS CTAJICBUX JIMUCTIB 330BHI.

(3) s 060X MOJUIL CITIJT TIEpeI0aYrTH 3aKPill-
JICHHS 3a JIOTIOMOTOK pedep JKEepPCTKOCTI 3
MILHICTIO HE MEHIIIE YUM:

0,06' fyc 'bf .tf

ne bf  mmpuHa momwmi,
tf TOBIIMHA MOJHIL,
fyc rpaHUIIA TEKydOCTi cTasli B KOJOHI; Ul ICHY-

104oi cram, 3HadeHHs fyc Moxke Oyrn
NPUAHATUN PIBHUM CEpeIHbOMY 3HAUEHHIO,

np ACTY-H B EN 1998-3:201X

grind marks are not present.
B.5.3.5 Composite elements

(1) The calculation of the capacity of compo-
site beams should take into account the degree
of shear connection between the steel member
and the slab.

(2) Shear connectors between steel beams and
composite slabs should not be used within dis-
sipative 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
presence of composite slabs should be checked
that they do not provoke flange tearing.

(5) Encased beams should be provided with
stirrups.

B.5.4 Columns
B.5.4.1 Stability deficiencies

(1) The width-to-thickness ratio may be re-
duced by welding steel plates to the flange
and/or the webs.

(2) The width-to-thickness ratio of hollow sec-
tions may be reduced by welding external steel
plates

(3) Lateral restraint should be provided to both
flanges, through stiffeners with strength not
less than:

(B.19)

where: br is the flange width,

tr is the flange thickness, and

fyc is the yield strength of the steel in the col-
umn, for existing steel, f,c may be taken

equal to the mean value obtained from in-
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OTpUMAaHOMY 3 BHUNPOOYBaHb Ha Mmicyi 1 3
TOTIOMDKHUX JpKepen iH(opmarii, moMHo-
KEHOMY Ha Koe(illieHT TOBipYOi BipoOTigHO-
cri CF, npencrasnenuii B Tabmuui 3.1 s
BIJMOBITHOTO piBHS iH(POPMATUBHOCTI (JUB.
3.5(2)P); nnst HOBOT crauti, 3HadeHHs fyc MO-
ke OyTu HaOyTe piBHUM HOPMaJlbHOMY 3Ha-
YCHHIO, TOMHO)KEHOMY Ha KOCQIIIEHT Iepe-
BAaHTAXEHHS ), Ul CTAJEBUX KOJIOH, BU-

3HaYeHWH BIOMOBiTHO 10 cTraHgapty EN
1998-1:2004, 6.2(3), (4) i (5).

B.5.4.2 HenocraTus MilHiCThH

(1) [ns nigBUIIEHHS MILHOCTI Ha 3TMH MEPETUHY
CTaJeBi IUIACTUHU MOJXYTh TPUBAPIOBATHCS 0
MOJHIL 1/a00 CTIHOK MJisi JBOTAaBPOBUX TIEpe-
THUHIB 1 10 CTIH IS IOPOKHUCTUX TTPOQITIB.

(2) Kononu 3 KOHCTPYKIIMHOT cTaji MOXYTh Oy-
TH PO3MIIIEHI B 3a11300€TOH IS MIABUIIEHHS X
MILIHOCTI Ha 3THH.

(3) MonaepHnizariisi moBUHHA 3a0e3medyBaTH, 1Moo
y BCIX TMEPBUHHUX CEHCMOCTIMKHX KOJIOHAX
OChOBE CTHCKYBaHHS B pO3pPaxyHKOBIH cCei-
CMIYHIN cHTyalii He mepeBunryBaio 1/3 Big pos-
PaxyHKOBOT BEJIMYMHHM MJIACTUYHOTO OMOpPY HOP-
MaJbHUM CHJIaM, 110 JO0JAI0ThCS O MOBHOTO IO-
MIEPEYHOTO nepepizy KOJIOHH

Npire = (Aa frat A feat A fsd) y I'panmynomy
Crani npu O6Mmexenux [lomkomkennsx 1 1/2 Bin
Nprs B I'panmynnx Cranax npu Baromux Ilom-

ko pkeHHsaX abo Crani biaumspkomy no Pyiiny-
BaHHS.

B.5.4.3 PeMOHT BUIIy4YeHHX i TPiCHYTHX 1O~
JIMIB | pO3pHB 3'€IHAHb BHAILYCK

(1) Bumyueni /abo TpicHYTi MOJHMIIL 1 PO3UPBaHI
3'eTHAHHS BHAIMYCK Cia a0o miicuiauTH, abo 3a-
MIHIOBAaTH HOBUMH ILJIACTHHAMU.

(2) Bunyueni abo TpiCHYTI MOJKH PEMOHTYIOTh
a00 BUJAJIICHHSAM 1 3aMiHOIO BUITYYE€HOT ITACTUHU
MOJIKM Ha TaKy X IJIACTHHY a0 3a JOMOMOTOI0
BUIIPSMJICHHS HATPIBOM.

(3) Po3puBH CTHKIB BHamyCK pPEMOHTYIOTh, 3a-

KPIIUTIOIOYM 30BHIMIHI TUIACTUHM HAa TOJMI KO-
JIOH 3 BUKOPUCTAHHSM 3BapHUX IIBIB 3 KPOMKa-
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situ tests and from the additional sources
of information, multiplied by the confi-
dence factor, CF, given in Table 3.1 for the
appropriate knowledge level (see 3.5(2)P);
for new steel fyc may be taken equal to the
nominal value multiplied by the over-
strength factor y,, for the steel of the col-

umn, determined in accordance 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 prima-
ry seismic columns the axial compression in
the design 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 Ny =(A, - f+A - fy+ A - ) at the

DL LS and 1/2 of N, 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 frac-
tured splices should be either strengthened or
replaced with new plates.

(2) Buckled and fractured flanges should be
repaired 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 add-
ing external plates on the column flanges via
complete penetration groove welds. The dam-



MU Ha BCIO TOBIIMHY. [loIIKOIKEeHa YacTHHA T10-
BUHHA OyTH BWJIyYeHa i3 3aMIHOIO Ha HEYIIKO-
JoKeHu Mmartepian. ToBIIWMHA TUTACTUH SKi JA0Ja-
IOTBCSl MTOBMHHA JIOPIBHIOBATH TOBIIMHI iCHYIO-
yuX. 3aMilaryuii MaTepiall MOBHHEH OyTH Opie-
HTOBAaHUH Yy HAIIPSIMKY TPOKATy KOJIOHH.

(4) Crnig BuCBepuTIOBAaTH APiOHI OTBOPH y Kparo
TPIIIMH B KOJIOHAX JUIA 3amoOiraHHs iX po3IMOB-
CIOKEHHSL.

(5) Ans toro, o0 BUKIIOYUTH YTBOPEHHS HOBUX
nedekTiB 1/abo mopylIeHb UTICHOCT] Ha BIJICTaH1
no 150 MM BiA TPIMIMH CIIiJI BUKOPUCTOBYBATU
MarHiTOMOpOIIKOBY Ae(EeKTOCKOMiI0 abo KOJIbo-
POBY J1e(heKTOCKOITIFO.

B.5.4.4 Bumoru 10 3'€IHaHb KOJIOH BHAITYCK

(1) HoBi cTuKM BHAmycK MOBHMHHI PO3TalllOBYBa-
THCS B MEpIIid TPETHHI BUCOTU KOJIOHU B CBITY.
i cTUKK KOHCTPYIOIOTH TaK, 100 iX MILHICTh Ha
3cyB(3pi13) Oyna O He MeHIe, HDK HallMeHIa 3
OYIKYBaHUX MIIIHOCTEH Ha 3CyB JBOX CTHKOBa-
HHUX €JIEMEHTIB, a MIIHICTL HA 3TMH HE MOBUHHA
oyru menme 50% nHaiimMeHIIOi 3 MITHOCTEH Ha
3TMH JBOX CTHKOBAaHMX MNEPETUHIB. TakuM 4Yu-
HOM, 3BapHI CTHKHU KOJIOH BHAIYCK JIsi KOXHOI
TIOJIMIII TIOBUHHI 33JJ0BOJIBHATH HACTYIHIA yMO-
BI.

Aspl ' fyd 205 fyc : Aﬂ

Ie:
Aspl  TUIOIIA ITOTIEPEYHOTO MEPETHHY KOXKHOT I10-
JIUII B 3'€IHAHHI BHAITYCK,

PO3paxyHKOBA IPAHUIIS TEKY4OCTI MOJIHIIL B
3'eTHAHH1 BHAMYCK,

fyd

Afi MeHbIIa IUIOINA MOJKH 3 IBOX 3€IHAHUX KO-
JIOH,
fyc rpaHuUIs TeKydOCTi MaTepianry KOJOHH,

BHU3HAueHO1 B myHKTI B.5.4.1(3).
B.5.4.5 3ona naneseil KOJIOHH

(1) V pekoHcTpyupyeMOi KOJIOHI 30Ha MaHeneit
B CTHKax 0ajKa-KOJIOHAa NMOBHWHHA MPAIFOBATH B
NpY)XHIH 00JIacTi B TPaHUYHOMY CTaHl MpU 00-
MexeHux nomkopkeHHsx (DL LS).

np ACTY-H B EN 1998-3:201X

aged 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) 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 150mm from a cracks.

B.5.4.4 Requirements for column splices

(1) New splices should be located in the mid-
dle third of the column clear height. They
should be designed to develop design shear
strength not less than the smaller of the ex-
pected shear strengths of the two connected
members and a design flexural strength not less
than 50% of the smaller of the expected flexur-
al strengths of the two connected sections.
Thus, welded column splices should satisfy the
following expression at each flange:

(B.20)

where:
Aspi is the area of each flange of the splice,

is the design yield strength of the flange
of the splice,

fyd

Asn is the flange area of the smaller of the two

columns connected, and

is the yield strength of the column materi-
al, defined as in 8.5.4.1(3).

fyc

B.5.4.5 Column panel zone
(1) In the retrofitted column the panel zone at

beam-column connections should remain elas-
tic at the DL LS.
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(2) ToBmuHa t, 30HH MaHeNned KOJIOH (BKIIOYaA-
I0YM HaKJIaJHI TUTAHKHW, MPU iX HASBHOCTI, JIWB.
(3)) noBuHHa, OyTH TaKoOr 100 BHKIIOYUTH MO-
JIMBICTh TEPEIYACHOTO JIOKAJIBHOTO BUKPHB-
JICHHA TIPH BEIUKUX HEMPYXHUX Aedopmariisx
3CyBY, TOOTO MIOBUHHA BUKOHYBAaTHCh YMOBA!

(2) The thickness, t, , of the column panel zone
(including the doubler plate, if any, see (3))
should satisfy the following expression, to pre-
vent premature local buckling under large ine-
lastic shear deformations:

(it (B.21)
90
ae: where:
d; BucoTa 30HM maHesi Mk Oe3MepPEPBHUMH d; is the panel-zone depth between continuity
IUTACTUHAMHY, plates,
W, LIMpHHA 30HH MaHel MDK NONUIMH Kojlo- W, IS the panel-zone width between column

HH.

MDK CTIHKOIO 1 JOJATKOBOIO IUIUTOIO CIIiJ BUKO-
PUCTOBYBATH MPOOKOBI 3BapHi LIBH.

(3) Hus 30iabIIEeHHS KOPCTKOCTI Ta MOCHUJICHHS
CTIHKH KOJIOHH MO>KHa BUKOPHCTOBYBATH CTajeBi
IUIACTUHHU, TapajelibHl CTIHII 1 MpHUBapeHi 0
KpaiB MOJINILIL(3 OJIHIET 1 IHIIIOT CTOPOHN)

(4) Ilomepeuni peOpa >KOPCTKOCTI CIiJ HpUBa-
pIOBaTH JI0 CTIHKW KOJIOHH, Ha PiBHI MOJUIII OaJ-
KH.

(5) Hdns 3abe3medeHHS BHUMOT BCIX TpaHUYHHX
CTaHIB MOTPIOHO BCTAHOBIIIOBATH CYIILIHHI TIAC-
TUHU 3 TOBIIWHOIO HE MEHINE 32 TOBIIMHY IIO-
JUIb OAJIOK CUMETPUYHO IO 001 CTOPOHHM CTIHKH
KOJIOHH.

B.5.4.6 CocTaBHi cTaj1€0eTOHHI eJIEeMEHTH

(1) 3amkHEeHHS B 3a1i300€TOHHY 000JIOHKY MOKE
BHKOPUCTOBYBATHCS JUIS IIJABHUIINCHHS KOPCT-
KOCTI, MIITHOCTI 1 ITOJAT/IMBOCTI CTaJI€BUX KOJIOH.

(2) [lnsa nocsirHeHHST €peKTUBHOI CHLILHOT po0O-
TH, HEOOX1HO MO0 Hampyra 3pyIIeHHs nepea-
Bajiacs MK KOHCTPYKIIIITHOIO CTaJUIIO 1 3a511300e-
TOHOM 4Yepe3 CIOJIy4HI eJeMEHTH (aHKepu 4YH
IITIOHKK), 10 MPaIloTh Ha 3pi3 1 po3MilieHi
YIOJIOBX KOJIOHH.

(3) [ns 3amoOiraHHs pyHHYBaHHIO BiJl BTpaTu
34YETUICHHs TPU 3pYLICHH] BIAHOIIEHHS MIMPUHU
CTaJIbHOI MOJIUIII IO IIUPHUHU COCTABHOI cTanebe-
TOHHOI KOJIOHH b; /B, He MOBUHHO NEpEBHUIIlyBa-
TH KPUTUYHE 3HAYCHHS JaHOTO BiIHOLIEHHS,
BHU3HAYEHE HACTYIHOIO (OPMYJIIOL0!
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flanges.

Plug welds should be used between the web
and the added plate.

(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 on-
to 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
symmetrically 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 structural steel and reinforced concrete
through shear connectors placed along the col-
umn.

(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 N
(Bf) =1—0,35-{0,17-[1+ 0,073-AE"]U/1‘Cd +0,20 py + fug
cr g

ae:
Ned OChOBa cuia B CUTYyaIlil CEHCMIYHOTO IPOCK-
TYBaHHA,

Ay TOBHA IUIOIIA COCTABHOTO MIEpepi3y,

fed pO3paxyHKOBE 3HAYCHHS MIIIHOCTI OETOHY Ha
CTHCK,

p,, KOEDILIEHT MOMEPEYHOr0 apMyBaHHH,

fywd PO3paxyHKOBE 3HAUYCHHS TPAHHUIl TEKYYOCTi
IIOIIEPEYHOI apMaTypH,

B mupunHa coctaBHOTO mepepizy,
bt mupuHa cTaneBoi MOJHUIL.
B.5.5 Cucrema B's13iB sKOpcTKOCTI
B.5.5.1 HepocraTHs cTiliKicTh

(1) B.5.4.1(1) 3acTOCOBYETHCS ISl CHCTEMH
3B'SI3KIB JKOPCTKOCTI, IO CKJIAMAIOTHCS 3 TIOPOXK-
HUCTUX TTPOQLITIB.

(2) B.5.4.2(1) 3aCTOCOBY€ETHCS.

(3) byap-sike 0ONMUIIOBAaHHS CTaJeBUX B'SI31B MMpHU
PEKOHCTPYKIlii MTOBUHHO BINIOBIIaTH CTaHAAPTY
EN 1998-1:2004.

(4) BiuHa >KOpCTKICTh PO3KOCIB (iaroHaJIbHHUX
B'I3iB) MOKe OyTH TIJIBHUINECHA 3a PaXyHOK
IIBUILEHHS )KOPCTKOCTI KIHIIEBHX 3'€IHAHb.

(5) Ilpu pexkoHCTpyKIii XPEeCTOBUAHHUM B'SI3IM
CIIiJ BiJaBaTH MepeBary Mo BiJHOILIEHHIO 10 V—
MoMiOHMX 4K TopTabHUX B's3ed. K — momiOHi
B's131 BUKOPHCTOBYBATHCS HE MOXKYTb.

(6) bam3bpko po3TamnioBaHi CHOMYy4YHI IUIAHKU €
e(peKTUBHUMH NpU MOJIMNIIEHHI peakiii B'd31B
IICIIsl BUKPUBJICHHS, 30KpeMa, B B 34X 3 Mepepi-
3aMH 3 IBOX KYTHUKIB a00 JABOX mIBenepiB. SAKmio
3€HYBaJIbHI IMJIaHKU (HAKJIAJKHU) BXXE€ BCTAHOB-
JIeH1 B ICHYIOUMX KOJIOHAaX, MO’KHA NPUBAPUTH
HOBI IUTAHKHU /200 MiICWIINTH iCHYIOYI.
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(B.22)

where:

Ned is the axial force in the seismic design sit-
uation,

Ag s the gross area of the composite section,

fea IS the design value of compressive strength
of the concrete,

p,, IS the ratio of transverse reinforcement,

fywd is the design value of the yield strength of
transverse reinforcement,

B is the width of the composite section,
br 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(I) applies.

(3) Any encasement of steel bracings for retro-
fitting should comply with EN 1998:1: 2004.

(4) Lateral stiffness of diagonal braces may be
improved by increasing the stiffness of the end
connections

(5) X bracings should be preferred for the ret-
rofitting 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 brac-
es, 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.
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B.5.5.2 HepocratHiii omip

(1) V TI'panmunomy Crani npu OOMexeHHX
[TomkoHKEHHSIX OChOBE CTHUCKYBAaHHS B pO3pa-
XYHKOBI CEHCMIiuHii cuTyarii He MOBHHHE Iie-
peBumyBatd 80 % po3paxyHKOBOTO 3HAYCHHS
IUTACTUYHOTO OTOpPYy HOPMAJIbHUM 3yCHIUISIM B
MOTIEpEeYHOMY TIepeTHHI cucTeMH B's3iB: NpiRrd.

(2) 3a BHHATKOM BUNAJIKIB, KOJH TNepeBipIi
nigsrae Tutbku ['pannannii Cran biuspkuii 10
PyiiHyBaHHS, MIIHICTh Ha CTUCKYBaHHS B'A31B
KapKaciB, II0 KOHUEHTPUYHO PO3KPILIIOIOTHCS
Mae 0ytu He MeHie 50 % Bin onopy MiaacTUYHIN
nedopmarilii 1Mo BIJHOUICHHIO /10 HOPMAaJIbHUX
3yCHJIb B TIONIEpeYHOMY mepeTuHy Npi Rd.

B.5.5.3 CocraBHi ejieMeHTH

(1) 3axiroueHHs cTaNeBHX B'A31B B 3al11300€TOH-
HY 000JIOHKY MIABHUIIYE iX )KOPCTKICTh, MILHICTh
1 momaTiauBicTh. [l cTajmeBuX B'S31B 3 JBOTAaB-
POBUM MEPETMHOM MOXE BUKOPHUCTOBYBATHUCS
gacTKe abo MOBHE 3aMKHEHHS B 000JIOHKY.

(2) Jns B's131B, TOBHICTIO 3aMKHEHHUX B 00OJIOH-
Ky, CJHiJ TependayuTH eIeMEHTH KOPCTKOCTI
(pebpa) 1 xomyTH, a Ui B'S3iB, YaCTKOBO 3a-
MKHEHHUX B OOOJIOHKY — TpsMi 3B’ S3KH
BiamoBimHO a0 crangapty EN 1998-1:2004,
7.6.5. XoMyTH pO3MIIIYIOTBCS 3 PIBHOMIPHUM
KPOKOM Y3/I0BX B'S31B 1 MOBWHHI BiAMOBIIaTH
CTaHJAPTHUM BHMOTaM, BCTAHOBIICHHM ISl Kjla-
cy IOIaTIINBOCTI M BIAIIOBIIHO 1o
EN 1998-1:2004, 7.6.4(3), (4).

(3) Ilpu po3paxyHKy MIITHOCTI CTaJeOCTOHHHUX
B'si3¢l HA PO3TATYBAHHS CIIiJl BPAXOBYBATH Tilb-
KU MEPETHH KOHCTPYKIIHHOT cTati.

B.5.5.4 3B'sa13ku 0e3 3uenuieHHs apMaTypH i
0eToHy

(1) B's3sam wmoxe Oyt [OoAaHa J0JaTKOBA
KOPCTKICTh IUISIXOM BKIIIOUEHHS X 0e3 3den-
JIeHHd a0o B 3aji300€TOHHI CTiHH, abo B 3a-
MOBHEHI OETOHOM TPYOH.

(2) Ans 3MeHIICHHS B'SI31 MK CTalIeBUM €JIeMEH-

TOM 1 3aJ1i300€TOHHOIO0 OOIIMBKOIO a00 OeToH-
HUM 3allOBHEHHSM TPYOM B'A31 CIiJ] MOKPUBATH
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B.5.5.2 Resistance deficiencies

(1) At the DL LS the axial compression in the
design seismic situation should be not greater
than 80% of the design value of the plastic re-
sistance to normal forces of the cross-section
of the bracing: Npira.

(2) Unless only the NC LS is verified, the ca-
pacity in compression of the braces of concen-
trically braced frames should be not less than
50% of the plastic resistance to normal forces
of the cross-section Npi rd.

B.5.5.3 Composite elements

(1) Encasement of steel bracings in RC in-
creases 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 en-
cased ones with straight links in accordance
with EN 1998-1: 2004, 7.6.5. Stirrups should
have uniform 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).

(3) Only the structural steel section should be
taken into account in the calculation of the ca-
pacity of composite braces in tension.

B.5.5.4 Unbonded bracings

(1) Braces may be stiffened by being incorpo-
rated unbonded either in RC walls or in con-
crete-filled tubes.

(2) The brace should be coated with debonding
material, to reduce bond between the steel
component and the RC panel or the concrete



MaTepiaJIOM, IO MCPCUIKOIKA€ 3UCIIIICHHIO.

(3) Crami 3 HH3BKOI TPAHMIICK TEKY4YOCTi €
BIIMOBIIHUM MaTepiaioM Ui CTaJIeBUX B'SI3€H;
3aJ1i300€TOH, apMOBaHUH CTAJICBIMH BOJIOKHAMH,
MO’K€ BHKOPHCTOBYBATHCS SIK MaTepial, o Iie-
PEIIKOKAE STHHAHHIO.

(4) B'a3i, sskuM JmoAaHa JOJATKOBA KOPCTKICTH

HUIIXOM BKJIFOUEHHS 1X 0€3 34eryIeHHs B 3ai1i30-
OCTOHHI CTiHM, TOBHHHI 33J0BOJIBHATH HACTYII-

Hill yMOBI:
Ng
ae:

a TepBOHayalbHA AEPEKTHICTH CTAJIEeBOI B'sI31,

B
y

|  nmomxwunHa crayieBoi B's3i,
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infilling the tube.

(3) Low vyield strength steels is appropriate for
the steel brace; steel-fibre reinforced concrete
may be used as unbending material.

(4) Braces stiffened by being incorporated un-
bonded in RC walls should conform with the
following:

>1,3o-ii (B.23)

where:
a is the initial imperfection of the steel brace,

| is the length of the steel brace,

B

m; Ge3posmipHuii mapamerp MiuHocTi 3anizoGe- M, is the non-dimensional strength parameter
TOHHOT OOIITMBKHU: of the RC panel:
M B
my =7 (B.24)
Npg-l
ng GesposMipHuii mapamerp skopcTkocTi 3ami- Nng is the non-dimensional stiffness parameter
300€TOHHOT OOIIUBKHU: of the RC panel:
B
where e ng = Ne (B.25)
NpI,R
2
M f = ‘E’BSTM (B.26)
5-7° B, Eg -t
NS = s ¢ ¢ B.27
E 12 ] I 2 ( )
ne E, Momxyib mpy»KHOCTi O€TOHY, E. isthe elastic modulus of concrete,
B, ImmpuHa cTaneBoi B's13i y GopMi ILIOCKOTO B, is the width of the steel brace in the form

s
CTPHIKHA,

t TOBIIMHA 3a113006 TOHHOT OOILINBKY,

c

f,, MIIHICTH OETOHY Ha PO3TATYBAHHS,

ct

N, r BEIMYMHA HECYYOi 3MATHOCTI CTAIEBOI B'A31

MIPH PO3TATYBaHHI B IJIACTUHYHOMY CTaHi, po-
3paxoBaHa Ha OCHOBI CEPEIHBHOTO 3HAYCHHS
IpaHUIll TeKy4OCTi cTali, OTpUMaHii 3 1oc-
TiAIB Ha micyi 1 3 TOJATKOBUX JKepen iHpo-
pMmartii, po3aiieHiii Ha KoedillieHT TOBipUOi
BiporigHocti CF, 3HaueHHs sKOro maHi B
tabnui 3.1 Ui BiINOBIAHOTO PiBHS 1H(OP-

S

of a flat bar,

t. is the thickness of the RC panel,

c

f is the tensile strength of concrete,

ct

N, 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.
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MATUBHOCTI.

(6) KpaeBa apmarypa 3ami300€TOHHOI OOIIMBKU
Mae OyTH aJ€KBAaTHUM YHMHOM 3aKkpilIieHa JUis
3armo0iraHHsl pyWHYBAHHIO YHACIHiJOK IPOJaB-
JIFOBAHHSI.

(7) TpyOwm, 3amoBHEHI OETOHOM, 3 MaTepiajioMm,
10 MEPEIIKO/HKAE 3YCIUICHHI0, MAaloTh OyTH
AJCKBATHUMU HJIA 3aHO6iFaHH$I BUKPUBJICHHIO
CTaJIeBO1 B'SI31.

B.6 Pexoncrpykuis 3'e1Hanb
B.6.1 3aranbHi moy10:keHHs

(1) 3'ennanHs MOAEPHIZOBAHUX EJIEMEHTIB CII1J
MepeBIPATH, BPAaXOBYIOUM MILHICTh MOJEPHI30-
BAHUX €JIEMEHTIB, fIka MOKe OYyTH BHILE, HIK Yy
MIEPBUHHUX €JIEMEHTIB (10 MOJepHi3allii).

(2) Ilepenbaueni cTparerii MoAepHi3aIlli MOXYTh
3aCTOCOBYBATHCS JI0 CTAJEBUX a00 KOMIIO3UTHUX
€JIEMEHTIB Ta CBSA3E€BHX KapKaciB.

B.6.2 3'eananHsa Mixk 0aJKaMH i KOJJOHAMH
B.6.2.1 3arajabHi moJI0KeHHS

(1) PexoHCTpyKIlisi TTOBMHHA IepeadavyaTH 3CYB
IJIACTUYHOTO IIApHIPY Oanku yOIK BiJ] OBEPXHI
KOJIOHH (JIUB. TIepIIHi psa B Tabmwmii B.6).

(2) 3'eqHaHHSA MDK OaJIKaMU 1 KOJIOHAMH MOXYTh
OyTH MOJEpHI30BaHI a00 NUIAXOM 3aMiHHU 3Bap-
HUX IBiB, a00 3 BHUKOPUCTAHHSM CTpaTerii
ocia0iieHHsd ado 3MIHEHHS.

(3) Hns 3a0e3nedyeHHs PO3BUTKY IIACTUYHUX
mapHipiB B 0aikax, a He B KOJIOHAX, BIAHOIICHHS
MOMEHTIB MK KOJIOHOIO i 6ankoro (CBMR) mo-
BUHHE 32JI0BOJIbHSITH HACTYITHIN YMOBI:

(6) Edge reinforcement of the RC panel should
be adequately anchored to prevent failure by
punching shear.

(7) The infilled concrete tubes with debonding
material should be adequate to prevent buck-
ling 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
applied 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 retro-
fitted through either weld replacement, or a
weakening strategy, or a strengthening strate-

gy.

(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:

M
CBMR =ﬁ >130 (B.28)
ZM pLR,b
ne: where:
(a) anst cTanbHUX KOJIOH (a) for the steel columns:
ZMRd,c ZZ|:ZC '(fyd,c _l\kidJ:l (829)

e Hi,Z[CYMOBYBaHHﬂ IPOBOAUTHCH IO MCPETUHAX
KOJIOHU HABKOJIO CTUKY:
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where the summation extends over the column
sections around the joint, and:



Zc MOJIyNb IIACTUYHOCTI EPETHHY KOJIOHH, PO-
3paxoBaHMl HAa OCHOBI (PaKTHUHUX T'€OMET-
PUYHUX PO3MIpiB, SKIIO BOHU JOCTYIHI, 1
BPaxOBYIOUM IPUIYCKU (BUCTYIH), MPHU iX
HasIBHOCTI,

Ned OCbOBE HaBaHTa)KEHHS Ha KOJIOHY B po3pa-

XYHKOBIH CeHCMIuHIi cuTyaIlii,

A¢ TUIOIIA MEPETUHY KOJIOHH,

pO3paxyHKOBa TPaHUIISI TEKY4OCTI CTajll B

KOJIOHI, pO3paxoBaHa Ha OCHOBI CPEIHBOTO

3HAUEHHS TPaHMIll TEKy4OCT1 CTall, OTpUMa-

Hil 3 BUMPOOYBaHb Ha Micyi 1 3 JOJAATKOBUX

Jokepen iHgopMmalii, ToAUIeHUH Ha Koediii-

eHt noipuoi BiporigHocTi CF sixuii mpen-

craBieHnii B Tadmuid 3.1 1 BiAIIOBIAHOTO
piBHS 1H(HOPMATUBHOCTI.

fyd,c

(b) Mpirp CymMa MIIIHOCTI Ha 3TMH B MICIISIX
po3TallyBaHHs IJIACTUYHUX IIAapHIPIB B Oankax,
CIOJIy4YEHUX Y CTUK B JAHOMY T'OPU30HTAIILHOMY
HampsiMi, BpPAaXOBYIOUM EKCIEHTPUYHICTH I10
BIIHOIIEHHIO JI0 IICHTPAILHO1 JIIH11 KOJIOHU:

ZMpI,R,b = Z(Z

Zp MOIyNb TUIACTUYHOCTI TIEPETHHY Ok B
MOTEHIITHOMY MICIII pO3TallyBaHHS TUIa-
CTHYHOTO IIapHIpY, pO3pPaxOBaHUI HA OCHO-
Bi (pakTHYHUX PO3MIpIB;

o

fyp TpaHuUIs TeKydocTi craii B Oanii, BU3HaYe-
Huii B myHKT1 B.5.1(5);

Mcced AOJATKOBUN MOMEHT BITHOCHO LIEHTpPAaJib-
HO1 JiHIi KOJIOHM YHACHiJOK EKCIEHTpUY-
HOCTI 3pyIIyI04oi (OepevHol) CHIIM Y Ijla-
CTUYHOMY HIapHipi Oanku.

np ACTY-H B EN 1998-3:201X

Z; is the plastic modulus of the column sec-
tion, evaluated on the basis of actual ge-
ometrical properties, if available, and tak-

ing into account haunches, if any,

Neq is the axial load of the column in the

seismic design situation,
Ac s the area of the column section,
fyac IS the design yield strength of steel in the
column, 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) Mpirb Is the sum of flexural strengths at
plastic hinge locations in beams framing into
the joint in the horizontal direction considered,
taking into account the eccentricity to the col-
umn centreline:

Ayt Mecga) (B.30)
where:
Zy is the plastic modulus of the beam section

at the potential plastic hinge location,
computed on the basis of the actual ge-
ometry;

fyo IS the yield strength of steel in the beam,
defined as in B.5.1(5);

Mcced IS the additional moment at the column
centreline due to the eccentricity of the
shear force at the plastic hinge in the
beam.
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Tabamnus B.6 — Bumoru 1o moaepHi3oBaHuX
3'€lHAHBb i BiAMOBiHA MilIHICTB iX 10 00ep-

TAaHHAA.

Table B.6. — Requirements on retrofitted
connections and resulting rotation capaci-
ties.

IWUFCs

WBHCs

WTBHCs WCPFCs RBSCs

Po3ramyBanus mapHipy
(BiO IEHTpAJILHOI JTiHIT KO-
JIOHH)

Hinge location (from col-
umn centreline)

(dc /2) + (db /2)

(dc /2) + Ih

dc/2)+1h | (dc/2)+1lcp |(dc/2)+ (b/2) +a

Bucota 6anku (Mm)
Beam depth (mm)

<1000

<1000

<1000 <1000 <1000

BimHomeHHs poIboTy 0a-
KH 10 BUCOTHU
Beam span-todepth ratio

>7

>7

>7 >7 >7

TosuyHa monui 0aaKu
(Mm)
Beam flange thickness (mm)

<25

<25

<25 <25 <44

IuprHa KoNOHU (MM)
Column depth (mm)

Bes oOMexeHHs
(No restriction)

<570

<570 <570 <570

Oo0epranns B ['panuunomy
Crani mpu OOMex)eHUX

[MomkomkeHHsx (pas.)
Rotation at DL LS (rad)

0,013

0,018

0,018 0,018 0,020

OGepranns B 'paHnyHOMY
Crani npu Baromux [Tor-
KO/KEHHsX (pan.)
Rotation at SD LS (rad)

0,030

0,038

0,038 0,040 0,030

Ooepranns B ['pannunomy
Crani binzpkomy o Pyii-
HyBaHHS (paj.)

Rotation at NC LS (rad)

0,050

0,054

0,052 0,060 0,045

[TpuiiHaTi CKOpOYCHHS:

IWUFCs — mizncuneni 3BapHi 3'€JTHaHHS HEapMoO-

BaHOI IOJIMLI,

WBHCs — 3BapHi 3'eiHaHHS HUKHBOTO TTPHUITYC-

Ka,

WTBHCSs — 3BapHi 3'¢lTHaHHS BEPXHBHOTO 1 HHXK-

HbBOT'O IIPUITYCKa,

WCPFCs — 3BapHi 3'eqHaHHS HAKJIAJIOK 1 MTOJIOK,

RBSCs — 3'enmnaHHs 3MEHILICHUX TIepepisiB Oa-

JIOK,
dc  HMpUHA KOJOHH,
dy BmcoTa Gankw,

Ih  nmoBxMHa MpHITyCKa,
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Keys:

IWUFCs — Improved welded unreinforced
flange connections,

WBHCs — Welded bottom haunch connections,
WTBHCs — Welded top and bottom haunch
connections,

WCPFCs — Welded cover plate flange connec-
tions,

RBSCs — Reduced beam section connections,

dc  Column depth,

d» Beam depth,

I Haunch length,



lep  JOBXKHMHA HAKJIAIKH,

a BIICTaHb pafiycy BUPI3Y BiJ Kparo Oajikw,

b nomxuHa pajaiycy Bupi3y.

(4) Bumoru juist Gasiok i KOJOH B MOJEPHI30Ba-
HUX 3'€JHAHHSX TpUBEeH]I B Tabmuii B.6. V Tii
xe camiii Tabnuii npuBeAeHi 3HAYeHHS TPaHUY-
HOTrO KyTa oOepTaHHs SKUHA 3a0e3MedyroThes,
IpU BUKOHAHHI BUMOT JUIS TpbOoX | paHUYHUX
CraHis.

B.6.2.2 3amina 3BapHux mBiB

(1) HasiBHMI 3amOBHIOOYMI MaTtepiayl ciiff BU-
JTAJIUTH 1 3aMIHUTH CBDKUM MaTepiajoMm.

(2) Iipxmamku Tig MIOB CIIiA BUIATUTH IICTS
3BapKH, OCKUIBKM BOHHM MOXYTh TPUBECTHU IO
YTBOPEHHS TPIIIHH.

(3) Ilomepeuni pedpa >KOPCTKOCTI B 30HI BEPXHIX
1 HUOKHIX HAKJIQJO0K CIIiI BUKOPUCTOBYBATH IS
MIIBUIIECHHS MIIHOCTI 1 YKOPCTKOCTI HAKJIaJI0K
xonoHu (uB. B.5.4.5(4)). Ix ToBmuHa Mae 6yTn
HE MEHbIIIE€ TOBIIMHU HOJUIb OaJIOK.

(4) IMomepeuni pebOpa >KOPCTKOCTI 1 €JIEMEHTH
YKOPCTKOCT1 CTIHKHM OajKu CJIijJ] IPUBAPIOBATH 0
MIOJIUIIb 1 CTIHKM KOJIOHW, BUKOHYFOYH IIIBU 3 I10-
BHUM TIPOTLIABIICHHSIM.

B.6.2.3 TexHoJiorist oc,1a0/1eHHA

B.6.2.3.1 3'enHanns 3 6ajaKkaMu, 0 MAIOTh
3MeHIIeHi mepernnu RBS

(1) 3menmeni neperunn 6anox (RBS), cnpoek-
TOBaHi BimmoBigHo 10 myHKTY (5), MOXYTh mpH-
BECTH JI0 IPUMYCOBOTO YTBOPEHHS IJIACTUYHUX
IIapHIPIB B MEXKax 3MEHIICHOTO Iepepi3y, 3Me-
HIIYIOYH, TaKUM YHUHOM, BIPOTIAHICTH PO3TpIiC-
KyBaHHS 3BapHMX LIBIB MOJIMII OaJIKM 1 B HABKO-
JMILIHIX TeperpiTux 30Hax.

(2) banky ciix npueaHyBaTH 0 MOJUI KOJOHU
abo dyepe3 3BapHi CTiHKHM, a00 dYepe3 BUBIIHI
IUTAaHKK (IIMOHKHM) MPHUBAPIOIOTHCS JI0 MOBEPXHI
TMOJIMIII KOJIOHH 1 IO CTIHKU OalKu 1 Mpamrodux
Ha 3pi3. JloBKMHA BHBINHOI IJIAHKA Ma€ JOPiB-

np ACTY-H B EN 1998-3:201X

lco  Cover plate length,

a Distance of the radius cut from the beam
edge,

b Length of the radius-cut.

(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 connec-
tion if the requirements are fulfilled.

B.6.2.2 Weld replacement

(1) The existing filler material should be re-
moved and replaced with sound material.

(2) Backing bars should be removed after
welding, 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
complete 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 decreas-
ing the likelihood of fracture at the beam
flange welds and in the surrounding heat af-
fected zones.

(2) The beam should be connected to the col-
umn 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
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HIOBATH BIJICTaHI MDK OTBOpPAMH JIOCTYIY JIO
3BapHOTO IIBa i3 3CyBOM B 5 MM. MiHimMaibHa
TOBILMHA BUBIMHOT IVTAHKH ITOBUHHA cxiiagatu 10
MM. 3pi3HY BHUBIIHY IUIaHKY Clif oOpizaTtu abo
i TpSIMUM KyTOM, ab0 3 CKONICHHMMH KpasiMH
(xyt ckocy Oumst 15°) i cmim po3MilryBaTH IO
0OM/IBI CTOPOHH CTIHKH OAJIKH.

(3) 3Bapka MOBMHHA BKJIFOYATH 3BapHI IIBH 3
00pOoOJICHHSIM KPOMOK a00 KyTOBI IIBH JJIsl T1O-
JIMII KOJIOHH 1 KyTOBI IIBH JUISA CTIHKH Oanku. Sk
aJIbTEPHATHBA JIOMYyCKAETHCS OOJITOBE KPIIICHHS
3p13HOT BUBIJIHOT TUTAHKH JI0 CTIHKH OAJIKH.

(4) 3pi3Hi mTHdTH (UIMOHKH) HE CIiA PO3-
MII[yBaTH B MeXaX 30H 3MEHUIEHHX IMepepi3iB
6anku RBS.

(5) Hwmxue ommcana Ilporenypa mpoeKTyBaHHS
st 3'ennanb RBS:

I. BukopuctoByBaTH 6ajiku 13 3MEHIIEHUM Tepe-
tuaOM (RBS), crmpoekroBaHi BiIIOBIIHO 1O
npoueaypu, onucaHoi B nmyHkri B.5.3.4, ane 3
PO3paxyHKOM IIJJACTUYHOTO MOMEHTY OaJiku,
M rap » TAKAM YHHOM:

Mpl,Rd,b =Zpgs - fyb (
ne:

fyb TpaHMI TEKy4OCTI cTai B Oajili, BU3HaUe-
Huii B myHKT1 B.5.1(5),

L BiacTaHb MDK IICHTPAJIbHUMH OCSIMH KOJIOH,

dc BHcOTa mepepizy KOJOHH,

b nmoBxuHa 3MeHIIeHOTO IepeTuHy Oanku RBS.
II. Po3paxyBaTu MIlHICTb OaJIKu 3pyILIECHHS (3pi3)

Vpi,Rdb, BimoBiaHO A0 B.5.3.4(3)V m1s 1OBXKUHU
MPOJBOTY MK TUIACTUYHUMHU MIapHipamu L’:

L'=L-d,—-2-b

[II. [epeBipuTH IpUEAHAHHS CTIHKH, HAPUKIIA,
MIpUBApEHy 3pi3HY BUBIAHY IUJIAHKY Ha 3pYIIYIO-
gy cuity VplRrdb 13 BUKJIaIEHOTO BHIlle MyHKTY 1.

IV. IlepeBiputH, 1m00 BiTHOIIEHHS MIIIHOCTI Ha

3ru” koJioHu 1 6anku CBMR, 3amoBospHAIIO Cili-
IYIO4ii yMOBI:

94

L—d,—2b

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.

(4) 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 alterna-
tive.

(5) Shear studs should not be placed within the
RBS zones.

(6) 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, M, , as:

|

fyo is the yield strength of steel in the beam,
defined as in B.5.1(5),

L-d, (B.31)

where:

L is the distance between column centerlines,
dc is the column depth, and
b is the length of RBS.

I1. Compute the beam shear, Vpirdp, in accord-
ance with B.5.3.4(3)v for a span length be-
tween plastic hinges, L’:

(B.32)
I11. Verify the web connection, e.g. the welded
shear tab, for the shear force Vpirap fromII
above.

IV.Check that the column-to-beam flexural ca-
pacity ratio, CBMR, satisfies the condition:



NBMR

N
zzc '[fyd,c _TEd
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(B.33)

ae:

Zp 1 Zc mIacTH4YHI MOMEHTH OTOpY OajoK i Ko-
JIOH, BIAITOBIAHO,

Ned OChOBE HaBaHTa)XCHHS KOJIOHM B CHTYaIlii

CEMCMIYHOTO MPOEKTYBAHHS,

Ac 1UIOIIA TIEPETUHY KOJIOHH,

fyp TpaHHI TEKydOCTI cTalli B Oasili, BU3HAUYCHA
B myHKT1 B.5.1(5),

fydc po3paxyHKOBa IpaHMIIT TEKYUIOCTi CTalli B
KOJIOHI, BU3Ha4YeHa B MyHKTi B.6.2.1(3).

V. BusHauuty TOBIIMHY 3’ €IHYBAJIbHOI MJIACTH-
HU JUIS JOJIaHHS >KOPCTKOCTI CTIHIII KOJOHH Ha
pIBHI BEpXHBOI 1 HIKHBOI monuii Oanku. Lls
TOBUIMHA Ma€ OyTH, K MIHIMYM, PiBHII TOBIIMHI
MOJIUII1 OATIKH.

VI. TlepeBiputu, 1106 MIITHICTD 1 )KOPCTKICTH 30-
HU 3€IHaHHS Oyja JOCTaTHBOIO YISl TOTO, 100
30HU 3€JIHAHHS 3QJIAIIANIACS TTPYKHOIO:

:ZZb~fyb~(

L—d,

L—d,
L-d,—-2b

where:

Zp and Z¢ plastic moduli of the beams and the
columns, respectively,

Neg is the axial load of the column in the seis-
mic design situation,
Ac is the area of the column section,

is the yield strength of steel in the beam,
defined as in B.5.1(5),

fyb

fyac is the design yield strength of steel in the
column, defined as in B.6.2.1(3).

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 re-
main elastic:

d, -t

. Fywa > Zzb Ty ]
wce \/6 - db

ne:

dc BuHCOTa CTIHKH mepepi3y KOJIOHH,

twe TOBIIMHA CTIHKH KOJIOHH, BKJIFOYAsl TyOJIOFO-
4l IIaHKK (IpUBapeHi A0 KiHIIB MOJIHUIh KO-
JIOHU TIapaJIeJILHO CTIHIII), P iX HAsIBHOCTI,

fywd pO3paxyHKOBa rpaHHIL TEKY4OCTi CTUKY,

Zp MOJyNb IIACTUYHOCTI OaloK,

Ned OCbOBE HaBaHTa)XEHHs Ha KOJIOHY B CUTYalil
CeMCMIYHOTO MPOEKTYBAHHH,
Ac momIa nomnepeyHoro nepepizy KoJoHH,

I'paHUII TEKY4OCTi CTaji B Oajili, BU3HaYeHa
B myHKTi B.5.1(5),

fyb

(H-d,
L-d,-2b)( H

(B.34)

where:
dc is the depth of the column web,

twe IS the thickness of the column web, includ-

ing the doubler plates, if any,

is the design yield strength of the panel
zone,

ny,d

Zy is the plastic modulus of the beams,

Neg is the axial load of the column in the seis-
mic design situation,
A: is the area of the column section,

is the yield strength of steel in the beam,
defined as in B.5.1(5), and

fyb
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H Bucora nosepxy kapkacy.

VIIl. PospaxyBatu 1 3aKOHCTpPYIOBATH 3BapHi
IIIBH, MK JICTAJISIMU 1[0 CTIOTYYarOThCS.

B.6.2.3.2 HaniB:kopcTKi 3'€1HAHHA

(1) HamiBxxopctki 3'enHanss i/abo 3'€qHaHHA Ya-
CTKOBOi MIITHOCTi1 CTOCOBHO CTaJli 4M CTajebeTo-
HY MOXYTh BUKOPHUCTOBYBATHUCS ISl JOCATHEHHS
BEJIMKHUX TUIACTHYHHUX Aedopmariii 6e3 pusmuky

pyVHYBaHHS.

(2) 3pizaroui wTudTH (IIMOHKHU) AJIS IOBHOT B3a-
€MOJIIi CIIII TMPUBAPIOBATU JO BEPXHBOI MOJUII
OanKu.

(3) HamiBxxopcTki 3'eJHAHHS MOXYTbh IMPOEKTY-
BATUCS, BUXOJAAYHU 3 MPHUIYIICHHS, 110 MILIHICTh
Ha 3pyIIeHHs (3pi3) 3a0€3MeUyeThCs eJIeMEHTaMU
Ha CTIHIII, a CTIMKICTh IO 3THHY — TOJIUIICIO Oas-
KH 1 apMaTypolo IUIUTH MPH iX HASIBHOCTI.

B.6.2.4 IlocainoBHicTEL miacHJIeHHSA
B.6.2.4.1 3'ennanus 3 Byramu

(1) 3'eqHanHs MDK OaJIKaMU 1 KOJIOHAMH MOXYTh
OyTH 3MIITHEH] IIJITXOM JI0JIaBaHHS BYT a00 TUIb-
KM JI0 HWXKHIX, 00 710 BEPXHIX 1 HWKHIX MOJIHUIb
0aJloK, IO BIICOBYE 30HY PO3CISHHS 10 KIHIIA
ByT. JlomaBaHHS BYT TUIBKH JI0 HUXKHBOT TOJIMII
€ 3pYYHIIIUM, OCKUTbKHA HIJKHI MOJIUII 3a3BUYait
€ 3HAYHO JIOCTYIHIIIUMH, HDK BEpXHI; OUTbII TO-
ro, Bifmagae HeOOXigHICTh B 3HATTI KOMIIO3UTHOL
TJTUTH TIPH 11 HASIBHOCTI.

(2) Tpukyrni T-noxiOHI ByTa € HalOUIbII edek-
TUBHUMH Cepejl PI3HUX TUMIB BYT. SKiio mona-
IOTBCSl TUIBKM HIDKHI ByTa, iX BHCOTa IMOBHHHA
CKJIafaTh OuIs OJHIET YBEPTI BUCOTH Oanku. Y
3'€THAHHSIX 3 BEPXHIMHU 1 HUKHIMH BYTaMH, BU-
COTa BYT TIOBUHHA CKJIaJaTH OIS OJIHIET TPETUHU
BUCOTH OaJIKH.

(3) Jns 3mimHEHHS 30HW TaHedl (cTuka 3 Oain-
KOIO) KOJIOHM CJIiJI BUKOPUCTOBYBATH MOMNEPEYHi
pedpa KOPCTKOCTI Ha PiBHI BEPXHIX 1 HUKHIX
MOJIUIb OaJIOK.
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H is the frame storey height.

VII. Compute and detail the welds between the
joined parts.

B.6.2.3.2 Semi-rigid connections

(1) Semi-rigid and/or partial strength connec-
tions, either steel or composite, may be used to
achieve large plastic deformations without risk
of fracture.

(2) Full interaction shear studs should be weld-
ed 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
resistance by the beam flanges and the slab re-
inforcement, if any

B.6.2.4 Strengthening strategies
B.6.2.4.1 Haunched connections

(1) Beam-to-column connections may be
strengthened by adding haunches either only to
the bottom, 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 flange is more convenient, be-
cause bottom flanges are generally far more
accessible than top ones; moreover, the com-
posite slab, if any, does not have to be re-
moved.

(2) Triangular T-shaped haunches are the most
effective among the different types of haunch
details. If only bottom haunches are added,
their depth should be about one-quarter of the
beam depth. In connections with top and bot-
tom 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
strengthen the column panel zone.



(4) Ilomepeuni pebpa MKOPCTKOCTI CIiJ] TaKOX
BUKOPHUCTOBYBATH Ha KpasxX BYTIB JJIs HaJaHHS
’KOPCTKOCTI CTiHII1 KOJIOHH 1 CTIHLII OaKu.

(5) Beptukanbhi pedpa >KOPCTKOCTI JJIsi CTIHKH
0aJKM YCTAaHOBIIOIOTHCSA Ha il MOBHY BHUCOTY 1
IIPUBAPIOBATECS MO OOMIBI CTOPOHH CTIiHKH. 1X
TOBIIMHA Ma€ OyTH AOCTaTHBOIO ISl TPOTHAIL
BEPTUKAJBHINA CKIIAZOBINA CHJIM Bifl TOJUII ByTa i
HE TMOBMHHA OyTH MEHBIIOI0 TOBIIVHH MOJHUII
6anku. HeoOximHO 3a0e3neunTr BUKOHAHHS Mic-
[EBUX TMEPEBIPOK BIAMOBIAHO [0 CTaHIAPTY
EN 1993-1-8: 2004, 6.2.6.

(6) Byra cmig mpuBaproBaTH IIBAMH 3 TOBHUM
NPOILIABICHHAM JI0 TIOJIMIb SIK KOJIOHH, TaK i
OaKu.

(7) 3akpimeni 6onTamMu 3pi3H1 BUBIIHI TUIAHKH,
npu X HasIBHOCTI, MOXYTb OyTH 3ajJMIIEHI Ha
Micii. 3pi3H1 BUBIJHI MJAHKH, MOXYTh BUKOPH-
CTOBYBaTUCSi B MOJEPHI30BAHOMY €JIEMEHTI,
SIKIO 1€ MOTPIOHO MO yMOBaM MIITHOCTI YU BH-
KOHaHHS.

(8) mnst 3'emHAHHA 3 ByTaMH MOJKE 3aCTOCOBYBa-
TUCSI HACTYITHA MOKPOKOBA TPOIIeIypa MPOCKTY-
BaHHSI:

I. BubpaTtu monepeaHi po3Mipu ByTa Ha MiACTaBi
00ME)XEeHb Ha BIIHONIECHHS IUPUHU 10 TOBITUHU
(MOB3IOBXKHBOT THYYKOCTi) Ui CTIHKH BYTA.
HacrtymHi cniBBiHOIIEHHS MOXYTh BHKOPHCTO-
BYBATHUCS SIK TIepIie HAOMMKEHHS JUIsi Ha3HAYCH-
HS JOBXHHHM BYyTa ¢, 1 JUISl KyTa MDK ITOJUIICIO
ByTa 1 BYTOM €JIEMEHTY 6 :

np ACTY-H B EN 1998-3:201X

(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 verifications in EN 1993-1-8: 2004, 6.2.6
should be satisfied.

(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 retro-
fitted member, if required either for resistance
or for execution purposes.

(8) A step-by-step design procedure may be
applied for haunched connections, as follows.

I. 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 angle of the haunch flange to the
haunch of the member, 6 :

a=055-d, (B.35)
0 =30° (B.36)
ne where
dp Bucora Oanku. B pesymbrari orpumyemo Bu- dp IS the beam depth. The resulting haunch
COTY ByTa D, BUpakeHy CiBBiJHOIICHHSIM: depth b, given by:
b=a-tagd (B.37)

sKa TOBMHHA BPaxOBYBAaTH apXITEKTypHI oOMe-
KEHHSI, HAPUKJIaJ OOMEKEHHs CTelli 1 He KOHC-
TPYKTUBHHX €JIEMEHTIB.

Il. Po3paxyBatu miacTUYHHA MOMEHT Oajku y
KiHIIi ByTa, Mpirdb 3 Bupasy (B.17).

I1l. Po3paxyBaTu miacTU4HE 3pYyLIECHHS Oalku
(Vpi,Rd,p) BimmosinHo 10 B.5.3.4(3)V s nposibo-

should respect architectural constraints, e.g.
ceilings and non structural elements.

I1. Compute the beam plastic moment at the
haunch tip, Mpira,b from expression (B.17).

I11. Compute the beam plastic shear (Vpi,rd,b) in
accordance with B.5.3.4(3)v for the span
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length L between the plastic hinges at the
ends of the haunches.

Ty IOBXHMHOIO L MDK MIaCTUYHUMHM IIApHIpaMu
Ha KIHIAX BYT.

IV. Verify that the column-to-beam flexural
capacity ratio, CBMR, satisfies the condition:

IV. IlepeBipuTtH, m00 KOEdili€HT MIITHOCTI Ha
3ruH KoJoHu i 6anku CBMR, 3anoBonbHsAB ymo-
Bi:

>1,20 (B.38)

Z. s the plastic section modulus of the col-
umns,

ne Zc TUIACTUYHUNA MOJYJb IEPETUHY KOJIOH,

fyac IS the design yield strength of steel in the
column, defined as in B.6.2.1(3),

fydc pO3paxyHKOBa IpaHHMIIS TEKYy4OCTi CTaJi B
KOJIOHI BiAMoBiaHO 110 B.6.2.1(3),

is the axial load of the column in the
seismic design situation,

Ned OCcbOBE HaBaHTa)KEHHS Ha KOJIOHY B po3pa-  Ned
XYHKOBI1/ CEHCMIUHIN cuTyallii,

Ac TJIOIIA TIOTIEPEYHOTO MEPETHHY KOJIOHH, Ac is the area of the column section,

Mc is the sum of column moments at the top

and bottom ends of the enlarged pane
zone resulting from the development of

M: cyma MOMEHTIB KOJIOHU y BEPXHIX 1 HHXKHIX
KIHIIIB YKpPYIHEHOi 30HM MaHenl, 0 € pe-
3yJAbTaTOM BiJ MOMEHTy Oanku Mprp B

MeKax 3€IHaHHS.

ZMc = [2' Mirb +Voirdb '(L_ L’)][Hc_dbj
[

Ie:
L BiAgcTaHb MDK IIEHTPAJIBHUMH OCSIMH KOJIOH,

d, BUCcOTa mepepizy Oaiku, BKIIOYAIOYH BYT,

H. BucoTa moBepxy Kapkacy.

the beam moment Mprb Within each
beam of the connection:

. (B.39)

where:
L is the distance between the column center-
lines,

d, isthe depth of the beam including the
haunch, and

H. is the storey height of the frame.

V. Po3paxyBaru 3HaueHHs Oe3po3mipHoro mapa- V. Compute the value of the non-dimensional

MeTpy [, 10 BUPAKEHUIN TAKUM YHHOM:

parameter S given by

B=

ne Anf IJIOLIA EPETUHY MOJIMILI BYTA.

b| 3L-d+3-a-d+3-b-L'+4-a-b
2 13.d°+6-b-d+4-b%+

12-1, 1211, (B40)
A -cos’o

where Ant is the area of the haunch flange.

VI. PospaxyBatu 3HaueHHs Oe3po3mipaoro ma- VI. Compute the value of the non-dimensional

pamerpa [, 1o ¢hopmyi:
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parameter S, as:
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S

~0,80- f g

:Bmin = X

Voirdp @

(B.41)

S

X

ac:

n VpI,Rd,b . ﬁ_
I,-tané | 4

3

where:

fuwd po3paxyHKoBa MINHICTh 3BapHuX IIBiB Ha fuwg IS the design tensile strength of the

pO3TATryBaHHS,

Sx  Monynb mpYKHOCTI OaKu (OUTBIIHIA),

d Bucora nepepizy Oankw,

Ap i Ip TIOIIA 1 MOMEHT 1HEpIIii MOTepeyHOTO
nepepizy 06aiaKku, BiIOBIIHO.

VII. TlopiBHATH 3Ha4YeHHsS O€3pO3MIpHOTO Mapa-
MeTpy /[, po3paxoBaHi Buue. fAkmo S = ..,
TO pO3MIpU BYyTa SIBJISIOTHCS TOCTATHIMHU 1 TO-
Janplll  JOKaJbHI TEpPEeBIPKU CIiJ] BHUKOHATHU
BignoBiaHO 10 nyHkTy VI Hmxge. Skio
B < Puin, TO JKOPCTKICTH TOJHUIIl ByTa CIIJ
30UIBIINTH — a00 NUISXOM 30UIBIIEHHS ILIOLII
nepepizy moyivii ByTa Anf @00 IIISXOM 3MIHU
reoMeTpii ByTa.

VIIl. Bukonatu mepeBipkd MIIHOCT1 1 CTIHKOCT1
TTOJIMII ByTa:

welds,

Sx is the beam (major) elastic modulus,

d is the beam depth,

Ap and I, are respectively the area and mo-
ment of inertia of the beam.

VIIl. Compare the non-dimensional f -values,
as calculated above. If g > g, , the haunch
dimensions are sufficient and further local
checks should be performed in accordance
with VIII below. If g < g, , the haunch flange
stiffness should be increased, by either increas-
ing the haunch flange area A4ns or by modify-
ing the haunch geometry.

VII1. Perform strength and stability checks for
the haunch flange:

(MIITHICTB)
-V
PR ALY (B.42)
(CTIMKICTB)
blglo. 235 (B-43)
T fyhf,d
ne: where:
fyntd po3paxyHKOBe 3HaucHHs rpanuii Tekydoc- fynea IS the design value of the yield strangth

Ti OJIUII BYTA,

bnf i thw BHCTYI 1 TOBIIMHA MOJIHMII ByTa, BIAIMO-
BIJIHO.

[X. BukoHatu mepeBipKy MIIIHOCTI 1 CTIHKOCTI
JUIS CTIHKU BYTA!

(MILHICTD)
a-Vyirdp L' B
WSS Nt | o fana
2-0+0v)1, | 2 tan@
(CTIHKICTB)
2-a-S|n¢9S33'
thW

of the haunch flange,

bnt i thw are the flange outstand and the flange
thickness of the haunch, respectively.

IX. Perform strength and stability checks for
the haunch web

d), @-p)-al_

2) + 3 } < 73 (B.44)
235 (B.45)
fthd
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Ie:
fyhwd PpO3paxyHKOBE 3HAYCHHS I'PAHHII TCKYYO-
CTi CTIHKH BYTa,

fhw TOBIIMHA CTIHKH,

v koediuient [lyacona mis craii.

X. [lepeBipuTH MIIHICTH CTIHKK OAJIKK Ha TOTIE-
peuHy cuiy BiamoBigHO 10 cramapty EN 1993-

1-8: 2004, 6.2.6, mo dpopmyi:

Vpl, Rd,bw =

ne [ wuamaetbes Bupaszom (B.40).

XI. Tlomepeuni pebpa KOPCTKOCTI 1 €IEMEHTH
KOPCTKOCTI CTIHKM Oanky (Hampukiaa, ByTa)
MTOBUHHI MIPOEKTYBATUCS TakK, 11100 BOHU MPOTH-
NS KOHIEHTPOBAHIA CUITi f-V, 5y, /tan 6. Ene-

MEHTH >KECTKOCTI CTIHKM Oajlku TOBHHHI BO-
JIOMITH JOCTATHBOIO MILHICTIO JUIsl MPOTUMIIT pa-
KOHLIEHTPOBAHOMY
HAaBaHT@XeHHIO (1— )V qq,. BinHomenus mm-

30M 31 CTiHKOIO Oalkw,

PUHHU 10 TOBIIMHU JJISI €JIEMEHTIB OPCTKOCTI
MalTh OyTH OOMEXeH1 3HaueHHsM 15, mob
YHUKHYTH JIOKQJIbHOTO BHUKPUBJICHHS (BHUITyYeH-

HA).

XIl. 3akoHcTpyroBaTH 3BapHi IIBH 3 IOBHUM
MPOILIABICHHSAM JUIsl TIPUETHAHHS CJIIEMEHTIB
YKOPCTKOCTI J0 moJuii 6anku. JI[BocTopoHH1 8-
MUTIMETPOBI KYTOBI IIBH € AOCTATHIMH JUIsI TIPH-
€THAHHS CJICMEHTIB JKOPCTKOCTI /IO CTIHKU Oas-

KH.

B.6.2.4.2 CTHKH ILIACTHHYATHX HAKJIAI0K

(1) HaBapeHHs HakIagOK MOKE€ MOHHU3UTH Ha-
MPYKEHHS Y 3BapHUX IIBaX MOJHII OaJKH 1 Bif-
BECTH IUIACTUYHY AedopMallito B Oaili 10 KiHI[IB

HaKJIaJd0K.

(2) Haknagku MOXyTh BUKOPHCTOBYBATHCS a00
TUIBKH Y HUKHBOT OJIHII 6aiku, abo y BEpXHIX 1

HIDKHIX [TOJIHIG OAJIOK.

(3) CraneBi HakJIaJKU MOBUHHI MaTl NPSIMOKYT-
Hy ¢opMy 1 po3MillyBaTUCsi MapajeabHO IO

HaMpaBJICHHIO MTPOKaTy OaIKH.

(4) 3'eqHaHHSM 3BapHUX CTIHOK OANKU 1 BiTHOC-

100

(i_ﬁ)Vme

where:
fynwd IS the design value of the yield strength
of the haunch web,

fow IS the web thickness,
v isthe 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 S given by expression (B.40),

X1 Design transverse and beam web stiffeners
to resist the concentrated force g-V,g,,/tand.

Web stiffeners should possess sufficient
strength to resist, together with the beam web,
the concentrated load (1-)-V,gq,. Width-to-

thickness ratios for stiffeners should be limited
to 15, to prevent local buckling.

XII. Detail welds with complete joint penetra-
tion welding to connect stiffeners to the beam
flange. Two-sided 8 mm fillet welds are suffi-
cient to connect 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
direction parallel to the beam.

(4) Connections with welded beam webs and



HO TOHKHX 1 KOPOTKHX HAaKJIaJIO0K OUTBII AOLLIH-
HO BUKOHYBATH 10 CTiHKaM Ha 00JITax i BAXKKHUX 1
JOBI'MX IIJIACTHHAX.

(5) HoBri miacTMHH HE CIiJi BUKOPUCTOBYBATH
115t 60K 3 KOPOTKUMHU TPOJIBOTAMH 1 BEIMKUMHU
MOTIEPEYHUMH CHIIAMHU.

(6) Jlist mpoeKTyBaHHS CTHUKIB HAKJIaJ0K MOYHA
CKOPHUCTATUCS HACTYIOIO IOLIAroBOIO MPOIEIY-
poro:

I. BubGpaTu po3mipu HakJIaJJOK Ha OCHOBI PO3Mi-
piB Oanku:

bcp = bbf
t, =120-t,
s
cp - 2
Ie.
bep IIMpHHA HAKITAIKH,
tcp TOBIIMHA HAKIIAJIKH,
bbf 1IMpHHA MOJKK OATKH,
fbf TOBIIMHA IOJKU OAIKH,
lep  JIOBXKHHA HAKITAIKH,
do BHCOTa OAIKH.

Il. Po3paxyBaTu IIacCTUYHUNA MOMEHT OaJKu
(Mpird,p) Ha KiHII HAKJTAJIOK, SIK BKA3aHO Y BHpa3i
(B.7).

I1l. Po3paxyBaTu miacTHYHY MOMEPEYHY CHIY B
Oami Vpi,rdb, Bigmosiguo 1o B.5.3.4(3)v mis Bi-
nctani L’, Mk TulacTHYHUMM IIapHipaMu B Oas-
i:

L'=L-d,-2-I,

IV. Po3paxyBaTi MOMEHT y MOJIUIII KOJIOHH,
Mcted o popmysti:

Meted = Mpirap +Voirds “lep

V. IlepeBipuTH, 100 I01a HakIaaKu Acp, 3a110-
BOJIBHSJIO BUMO3I:

|, + Ay - (dy +top )| Fra = Mesg

ne fys po3paxyHkoBa rpaHHIIS TEKYIOCT1 HAKIa-
JIOK.
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relatively thin and short cover plates should be
preferred 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
applied for cover plate connections as follows.

I. Select the cover plate dimensions on the ba-
sis of the beam size:

(B.47)
(B.48)
(B.49)

where:

bep is the width of the cover plate,

tep  is the thickness of the cover plate,

bus is the width of the beam flange,

tor IS the thickness of the beam flange,

lco is the length of the cover plate, and

do is the beam depth.

I1. Compute the beam plastic moment (Mpird,b)
at the end of the cover plates as in expression
(B.7).

I11. Compute the beam plastic shear, Vpi,rd, IiN
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,
Metgd:
(B.51)

V. Verify that the area of cover plates, A, sat-
isfies the requirement:
(B.52)

where fyq is the design yield strength of the
cover plates.

VI. IlepeBiputH, mo6 koedimient Mminuocti Ha VI. Verify that, the column-to-beam flexural
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3rUH CTHKY KoyioHu 1 O6anku, CBMR, 3anoBoib-
HSIE YMOBI:

CBMR = z

Z -

(fyd.c - fa)

capacity ratio, CBMR, satisfies the condition:

2120 (B.53)

>z, fyb-[

ae:
Zp 1 Z¢ TUTACTUYHI MOMEHTH OIOpYy OajoK 1 Ko-
JIOH, BIJIITOBIIHO,

fyp TpaHHUI TeKydocTi ctani B Oajili, BU3HaYe-
Huii B myHKT1 B.5.1(5),

fydc pO3paxyHKOBa T'paHHUI TEKYYOCTi cTaii B
KOJIOH1, BU3HaUeHa B MyHKT1 B.6.2.1(3).

VIl. Bu3HauuTt TOBIIMHY 3’€IHYBaJIbHUX ILJac-
THH, PO3MIILIEHUX Ha PIBHI BEPXHIX 1 HIXKHIX IO-
Juip Oanok Juid AOJaHHS KOPCTKOCTI CTIHII KO-
noHu. g ToBIIMHA Mae OyTH HE MEHIE HIK Yy
MOJIMLII OAJIKH.

VIII. TlepeBipuTH, 4u € MIIHICTh 1 KOPCTKICTh
30HU MaHeNl (30Ha CTUKY) AOCTaTHIMU IJis TOTO,
1100 MaHelb 3aIHIIaNacs NpyKHbOIO:

dc 'tws'

L—dC—Z-LCJ

L-d

where:
Zn and Z are the plastic moduli of the beams
and the columns, respectively,

Is the yield strength of steel in the beam,
defined as in B.5.1(5), and

fyb

fyac is the design yield strength of steel in the
column, defined as in B.6.2.1(3).

VII. 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.

VIII. Check that the strength and the stiffness
of the panel zone are sufficient for the panel to
remain elastic:

(B.54)

N3 d,
ae:
dc BHCOTa CTIHKH B TIepepi3i KOJIOHH,

twe TOBIIMHA CTIHKH B TIepepi3i KOJOHH, BKITIO-
YarOuM JIBOMHI HAKJIAIKH, TIPU 1X HAsIBHOCTI,

fywd PO3paxyHKOBE 3HAUCHHS I'PAHHUII TEKYYOCTi
30HHM MaHeli (30HU CTUKY),

H BucoTa moBepxy Kapkacy.

IX. BuznauuTu po3mipu i Ha3HAYWUTH 3BApHI IBH
MDK YaCTHHAaMHU IO CHOJYYalOThCs, TOOTO MDK
0aaIKoIO 1 HaKJIaAKaMH, MDK KOJIOHOIO 1 HaKIal-
KaMm# 1 MDK Oajikoro i1 kosioHoto. [Ipu BUKOHaHHI
3BapHUX IIBIB MOBUHHI BUKOPHUCTOBYBATHUCS TaKi
K €JIEKTPOJIH, SIK 1 IPU BUKOHAHHI OPUTIHAIbHUX
3BapHUX WIBIB, a00 NpUHANMHI, €IEeKTPOIu 3
AHAJIOTTYHUMU MEXaHIYHUMH BJIACTUBOCTSIMHU.

B.6.3 3eqnanns Ba3iB i celicMiYHHX 3BA3KIB

(1) Ilpuennanus B'S31B 1 CEHCMIYHUX JIAaHOK CIIIJT
MPOEKTYBaTH, BPaXOBYIOUM €(EeKTH IUKIIYHOI
MTOBEIHKH ITiCTISl BUKPUBIICHHS.
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Fywa > sz (

S ()

where:
dc s the depth of the column web,

twe IS the thickness of the column web includ-
ing the doubler plates, if any,
fywa 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 elec-
trodes 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
effects of cyclic post-buckling behaviour.



(2) opcTkum 3'enHAHHIM CIIiJ] BiJyIaBaTH mepe-
Bary mnepea HOMIHAJBbHUM INTUPBOBUM 3'€THAH-

uam (muB. EN 1998-1-8:2004, 5.2.2).

(3) duist miiBUINEHHS CTIHKOCTI CB'SI3€BOTO CTHKY
13 TUIOIMHY HE CIIJ MOPYIIYyBAaTH LUTICHICTh Oa-
JIKU 1 KOJIOHH.

(4) Oci B'a31 1 Oanku HE MOBHHHI HEPETHHATUCS
3a MEXaMH CEHCMIYHOT JTAaHKH.

(5) VY 3'eqnanHAX miaroHaNIbHUX Bsi3ed 1 OaJloK,
OCl BKa3aHUX €JIEMEHTIB HE MOBUHHI MEpeTUHA-
THCS B MeXaX JOBKUHU JIAaHKH YU Y i1 KIHIIS.

(6) Jns mpuenHaHHsT CEMCMIUHOT JTaHKK (3aTSDK-
KM Y PO3MIPKH) IO KOJOHHU, Yy TIOBEPXHI MOJIHII
KOJIOHH CIIiJi BUKOPUCTOBYBAaTH HeECydl TOPLEB1
TIJIACTUHU BCTAHOBJICHI MK TJIACTUHAMH TIOJTHITH
OaJku.

(7) PexoHcTpykilis 3'€lHaHb MK OaqKamMH 1 KO-
JIOHaMH MO€ TIPUBECTH JI0 3MIiHU JOBKUHH CEli-
cMi4HOT Bs3i. ToMy CIil IepeBIpUTH J1aHY BS3b,
IICTIsl YXBAJIGHHS CTPATErii pEMOHTY.

(8) CeiicmiuHi Bs3i, MpUEAHAH]I 10 KOJOHH, Ma-
I0Th OYTH KOPOTKHUMHU.

(9) Cnin ynukaTt 3BapHHUX 3'€HaHb CEUCMIUHOT
BsI31 3 KOJIOHOIO IO CJIa0ii OcCi.
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(2) Rigid connections should be preferred to
nominally 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 col-
umn at column flange face, bearing end plates
should be used between the beam flange plates.

(7) Retrofitting of beam-to-column connec-
tions may change the length of the seismic link
Therefore, 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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JOJATOK C
(iH(popMaTHBHMIA)

Kam’sani OyaiBai
C.1 Cdepa 3acTocyBanHs

(1) Hanwmii lonaTok MiIiCTUTh PEKOMEHMAIl IO
OWIHII 1  MPOEKTYBaHHIO  PEKOHCTPYKILii
KaM’stHUX OyJliBeNb B CEHCMIYHMX pailoHax.

(2) Pexomenpartiii JaHOTO PO3/UTY 3aCTOCOBHI JI0
0eToHHUX a00 LEMIIHUX €JEMEHTIB, MPOTHBO-
CTOSIIIIUX TIOTIEPEYHUM HABAHTAXKEHHSM, SK1 JIi-
I0Th Ha cucTeMu OyJiBJl 3 HEAPMOBaHOIO, 00Xka-
TO0 200 apMOBAHOIO KJIAJKOIO.

C.2 InenTudikanis reomerpii, rerasuei i ma-
TepiajiB

C.2.1 3araJjnHi MoJI0OKeHHHA

(1) HeoOxigHO peTenbHO MEepeBIpUTH HACTYIHI
aCIICKTH:

|. Tumn ctiHOBHX OJOKIB (HAMpUKIIA, 13 TJIMHH, 13
OCTOHY, TOPOKHUCTHUH, CYIIUTBHUH, 1 T. II.).

Il. ®i3uuHMii cTaH ejleMEeHTIB KaMsIHOI KIaaKy 1
HasBHICTh SIKMX-HEOYJb MOTIpIIEHh HOTO BJac-
THUBOCTEM.

I1l1. Kondirypamiss enemMeHTIB KaMsSHOI KIAIKd 1
iX 3'eHaHB, a TAKOXK HENEPEPBHICTh TPAEKTOPIH
nepeaayi HaBaHTKEHHS MDK IMOTICPEYHUMH He-

CY4YUMH CIICMCHTAMU.

IVV. BractuBocTi CKIaJOBUX MaTepialliB ele-
MEHTIB KaMSHOI KJIaJKH, 1 AKICTh 3'€JHAHb.

V. HasgBHicTh 1 KpiIUIGHHS OOJIMIIFOBAHHS, Ha-
SBHICTb HE HECYYMX eJIEMEHTIB KOHCTPYKIIII,
BiJICTAaHb MK IEPErOpOIKaMHU.

VI. Inpopmanis npo nputerii OyniBii, SKi MOT-
71 O B3aEMOJIIATH 3 PO3IIIAIa€EMOIO Oy/IiBIIEIO.

C.2.2 T'eomerpis

(1) 3i0pani qaHi MOBUHHI BKIIIOYAaTH HACTYIHI
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ANNEX C
(Informative)

MASONRY BUILDINGS
C.I Scope

(1) This annex contains recommendations for
the assessment and the design of the retrofit-
ting of masonry buildings in seismic regions.

(2) The recommendations of this section are
applicable to concrete or brick masonry lateral
force resisting elements, within a building sys-
tem in un-reinforced, confined or reinforced
masonry.

C.2 ldentification of geometry, details and
materials

C2.1 General

(1) The following aspects should be carefully
examined:

I. Type of masonry unit (e.g., clay, concrete,
hollow, solid, etc.).

I1. Physical condition of masonry elements and
presence of any degradation.

I11. 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 ma-
sonry 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 poten-
tially interacting with the building under
consideration

C2.2 Geometry

(1) The collected data should include the fol-



ITYHKTH:

|. Po3mipu i po3ramyBaHHsi BCiX CTiH-Aiadparm
KOPCTKOCTI, BKIIOYAaIOYH BHUCOTY, JIOBXHHY 1
TOBILUHY.

I1. Po3mipu eeMeHTIB KaMsSHOT KIIaIKH.

[11. Po3ranryBanHs i po3Mipu CTIHOBUX OTBOPIB
(mBepi, BikHA).

IV. Posmonin HaBaHTa)X€Hb, OOYMOBIECHHX CH-
JIOIO TSDKKOCTI Ha HECYUl CTIHU.

C.2.3 Jlerani

(1) 3i0pani naHi MOBMHHI BKJIIOYaTH HACTYIHI
MTYHKTH

|. Kinacudikaris cTiH Kk HeapMOBaHHX, OOMeExe-
HUX 200 apMOBaHHUX.

I1. HastBHICTB 1 SIKICTH OYIBETHHOTO PO3YHHY.

I11. [{ns apmMOoBaHUX KaM’ SHUX CTI1H — KUIBKICTb
TOPU3OHTAIIBHOT 1 BEPTHKAIBHOT apMaTypH.

IV. Jlns OararomapoBoi METJSHOI KJIaJKd
(mernsHi CTiHU 3 OYTOBHM CEPACYHUKOM) — 1CH-
TAdIKaIio KUTBKOCTI apiB, BIAMOBIIHI BicTaH1
1 po3TamryBaHHs 3B’SI3KIB MDK HUMHU TPH iX Ha-
SIBHOCTI.

V. Jlnst KOJNOAILEeBOH KIaKu 13 3alIOBHEHHSM I10-
pOkHEY Oy/IBEIIBHUM PO3YMHOM — OIlIHKA THITY,
SIKOCT1 1 pO3TalllyBaHHS MICIlb 3aIIOBHEHHS PO3-
YHHOM.

VI. BusznaueHnHs tumy i1 crtaHy OyaiBeIbHOTO
PO34HHY 1 IIBIB KJIAJKU; IIEPEeBipKa Oomopy, epo3ii
1 TBepAOCTI OYIBETHLHOTO PO3unHy; BrusHaueHHs
nedeKTiB, TakuX, K TPIIMHH, BHYTPIIIHI IO-
pOKHedl, ocjabiieHI €JIEMEHTH 1 TMOTipIIeHHS
CTaHy OyAIBEJIBHOTO PO3UHHY.

VIl. BusHaueHHs THIy 1 CTaHy 3'€JHaHb MDK
NEePIEHANKYIAPHUMHU CTIHAMHU.

VIIl. BusHaueHHs Tumy 1 cTaHy 3'€lHaHb MDK
CTIHAMU 1 IEPEKPUTTSIMU YU MOKPIBIISIMH.
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lowing items:

I. Size and location of all shear walls, includ-
ing height, length and thickness.

I1. Dimensions of masonry units.

I11. Location and size of wall openings (doors,
windows).

IV. Distribution of gravity loads on bearing
walls.

C.2.3 Details

(1) The collected data should include the fol-
lowing items

I. Classification of the walls as un-reinforced,
confined, or reinforced.

I1. Presence and quality of mortar.

I11. For reinforced masonry walls, amount of
horizontal and vertical reinforcement.

IV. For multi-leaf masonry (rubble core ma-
sonry walls), identification of the number of
leaves, respective distances, and location of
ties, when existing.

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 resistance, erosion and
hardness of the mortar, Identification of defects
such as cracks, internal voids, weak compo-
nents and deterioration of mortar

VII. ldentification of the type and condition of
connections between orthogonal walls.

VII1. Identification of the type and condition of

connections between walls and floors or
roofs.

105



np ACTY-H b EN 1998-3:201X

IX. Bu3HaueHHs 1 po3TamryBaHHS TOPU3OHTAIIb-
HUX TPIIIUH B IIBaX MOTAHOI SIKOCT1, BEPTUKAIIb-
HUX TPIIIUH B TUYKOBUX IIBaX 1 €JIEMEHTAX Ka-
MSIHOT KJIQJIKH, 1 TiarOHAJbHUX TPIIIUH MOOIN3Y
BiJl OTBOPIB.

[TepeBipka BiIXWIEHb CTIH BiJl BEpTUKAIBHOCTI i
BiJICTABaHHS 30BHINIHIX IIapiB a0o IHIIMX eje-
MEHTIB, TAKUX, SIK [MAPAIeTy 1 JUMapi.

C.2.4 Marepianun

(1) Jns KiAbKICHOT OIUHKHM 1 MiATBEPIKCHHS
KOHCTPYKTHUBHOI1 SIKOCTI, @ TAKOX CTaHy 1 CTYTIE€H1
HOro MOTIPIIEHHS MOK€ BUKOPHUCTOBYBATUCH HE-
pyiiHytoue BunpoOyBaHHs. MoxyTb OyTH BHKO-
pUCTaH1 HaCTYIH1 TUIIU TaKUX BUMPOOYBaHb:

|. BuzHaueHHs MIBUAKOCTI YIbTPa3BYKOBHX abo0
MEXaHIYHUX IMIIYJIbCIB JJIsl BUSIBJIEHHS 3MIH
UITBHOCTI 1 MOJYJS MPYKHOCTI MaTepiajiB Ka-
MSTHOT KJIQJIKW 1 JUUISi BHUSIBJIEHHS HAsBHOCTI Tpi-
ITUH 1 1ePEKTIB.

Il. Ymapuuii exo-TecT mis MATBEpHKEHHS 3a-
TTOBHEHHS TIOPO’KHEY apMOBAHUX CTIH OYiBEIb-
HUM PO3YHUHOM.

I1l. Pamiorpadis i nmpunaau ajis BUMIPIOBaHHS
3aXHMCHOTO IIapy OETOHY, Je Iie¢ MOTPiOHO, IS
MIATBEPKEHHS PO3MIIICHHS apMaTypHOT CTall.

(2) MoxyTh BUKOHYBATHUCS JTOJAATKOBI BUIPOOY-
BaHHS IS MIIBUILICHHS PIBHS JTOCTOBIPHOCTI BH-
3HAYEHUX BJIACTUBOCTEH MaTepially Kam’ sSHOI
KJIaJK a00 JJIs OIIHKU CTaHy KJIaJaku. TaKi sK:

|. BunpoOyBaHHs NUIIXOM OOCTYKYBaHHS MO-
notkoM IlImiara s OIIHKK TTOBEPXHEBOI TBEP-
JIOCT1 30BHILIHIX KaM’SHHUX CTIH.

II. BunpoOyBaHHS TIJIOCKUMH TiIpaBIiYHUMU
JOMKpaTaMH JUIsl BUMIpPIOBaHHS Ha  MicIi
MIIHICTh KaM SHO1 KJIaJKU Ha 3CyB (110 moneped-
Hill cumi). [lane BunpoOyBaHHS MOXE IPOBO-
JUTUCS CHUIBHO 3 BHUNPOOYBAaHHIM IIOCKMMHU
TiIpaBAIYHUMHU JJOMKpaTaMy B MPUKIIAJICHH] Bep-
THUKAJIBHOTO HABAHTA)KEHHS JI0 CJIEMEHTIB BHU-
poOOBYBaHOT KaM sTHOT KJIaJIKH.

I1l. BunpoOyBaHHS TUIOCKUMH TiIpaBIidYHUMU
JOMKpaTaMu JUisi BUMIPIOBAHHS Ha Micyi BEpTH-
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IX. ldentification and location of horizontal
cracks in bed joints, vertical cracks in head
joints and masonry units, and diagonal cracks
near openings.

Examination of deviations in verticality of
walls and separation of exterior leaves or other
elements as parapets and chimneys.

C.2.4 Materials

(1) Non-destructive testing may be used to
quantify and confirm the uniformity of con-
struction quality and the presence and degree
of deterioration. The following types of tests
may be used:

I. Ultrasonic or mechanical pulse velocity to
detect variations in the density and modulus of
masonry materials and to detect the presence of
cracks and discontinuities.

I1. Impact echo test to confirm whether rein-
forced walls are grouted.

I11. Radiography and cover meters, where ap-
propriate, to confirm location of reinforcing
steel.

(2) Supplementary tests may be performed to
enhance the level of confidence in masonry
material properties, or to assess masonry con-
dition. Possible tests are:

I. Schmidt rebound hammer test to evaluate
surface hardness of exterior masonry walls.

I1. 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.

I11. Hydraulic flat jack test to measure the in-
situ vertical compressive stress resisted by ma-



KaJbHOTO HAaNpY>KEHHS CTHCKYBaHHs, IO BHUT-
PUMYETBCS KaMsIHOIO Kiaakoro. Jlane BHIpoOy-
BaHHA HAJA€ TaKy iHPOpPMAIIiIO, SK PO3MOILT
HABAaHTaXXCHHS, 0OYMOBJICHOTO CHJIOIO TSKIHHS,
3TUHAJIbHE HAINPY)KEHHS B CTIHAX, a TaKOX Ha-
MPY)XEHHS B KaM'sTHOMY OOJIMIOBaHHI CTiH, CTH-
CHYTHMY HAaBKOJUIIHIM OETOHHUM KapKacCOM.

IV. BunipoOyBaHHs Ha qiaroHaJIBHE CTUCKYBaHHS
JUTS. BUBHAYSHHS MIITHOCTI Ha 3CYB 1 MOJYIIb 3CY-
BY KaM’sIHOT KJIaJKH.

V. BenukomacmraOHi pyiHIBHI BUIPOOYBaHHS
Ha OKpEeMHX JUITHKaX a0o eleMeHTax Kam’ sTHUX
CTIH TPOBOAATHCSA NJIsl IIIBHUINEHHS PIBHS JO-
CTOBIPHOCTI Bci€l iHpopMallii M0 BIACTUBOCTSIX
KOHCTpPYKILIi a00 JUIsl HaJjaHHSI KOHKPETHO1 1H(o-
pMaiiii, Takoi SK MIIHICTh 13 TUIONIMHHU CTIHH,
MOBE/IHKA 3'€THAHb 1 OTBOPIB, MILHICTh 1 TPaHU-
4Hi leopmallii B MIOCKOCTI.

C.3 MeTtoau po3paxyHKy
C.3.1 3arajbHi moJ10KeHHSA

(1) IIpu mpuitHATTI MO I PO3pPaxyHKY KO-
PCTKICTB CTIH CIIiJl OI[IHIOBAaTH, BPaXOBYIOUH SIK
3THHAJIBHY TaK 1 3CYBHY MOJATIUBICTh, HA OCHOBI
YKOPCTKOCTI IipH T0s1B1 TpiuH. [Ipu BigcyTHOCTI
TOYHIIIKMX OI[IHOK, 0OM/IBa BHECKH B JKOPCTKICTh
MOXYTh OYTH MPUUHSITI 32 TIOJIOBUHY iX BiAMOBI-
JTHUX 3HAYCHb 32 BIICYTHOCTI TPILTHH.

(2) KamsiHe 3ammoBHEHHST MK ITEPEMHUYKOIO BiKHA
HIDKHBOTO TOBEPXY 1 MIBIKOHHUKOM BEPXHBOTO
MOXe OyTH BBEJIEHO B MOJIEJIb, SIK CITOJTYYH1 Oas-
KM MDK JIBOMa €JIEMEHTaMH CTIHH.

C.3.2 Jliniiini MmeToau po3paxyHky: Crarny-
uuii i BararomoaaasHuin

(1) OnucyBani MeToau MOXYyTh OyTH 3aCTOCOBHI
32 HACTYITHMX YMOB, SIKi € JOJAaTKOBUMH IIO
BIZIHOILICHHIO JI0 3arajlbHUX YMOB, BCTAHOBJICHHX
B nyHkTi 4.4.2(1)P

|. Criny, mo cnpuiiMaroTh MONEpeYHe HaBaHTa-
KEHHs pPO3TAlllOBaHI PIBHOMIPHO B 000X ropu-

3O0HTAJIbHUX HAIIPpSAMKaXx.

II. Ctinu € CyiTbHUMU 110 BUCOTI.
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sonry. 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
regions or elements, to increase the confidence
level on overall structural properties or to pro-
vide particular information such as out-of-
plane strength, behaviour of connections and
openings, in-plane strength and deformation
capacity.

C3 Methods of analysis
C3.1 General

(1) In setting up the model for the analysis, the
stiffness of the walls should be evaluated tak-
ing into account both flexural and shear flexi-
bility, using cracked stiffness. In the absence of
more accurate evaluations, both contributions
to stiffness may be taken as one-half of their
respective uncracked values.

(2) Masonry spandrels may be introduced in

the model as coupling beams between two wall
elements.

C.3.2 Linear methods: Static and Multi-
modal
(1) These methods are applicable under the fol-

lowing conditions, which are additional to the
general conditions of 4.4.2(1)P

I. The lateral load resisting walls are regularly
arranged in both horizontal directions.

I1. Walls are continuous along their height.
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1. IlepekpuTTst  BOJIOJAIIOTH  JIOCTATHBOIO
KOPCTKICTIO B IUIaHI 1 € JOCTaTHBO >KOPCTKO
NPUEAHAHUMH TI0 TIEPUMETPY CTIHH AJIS MPHITY-
ImIeHHA Toro (akTy, IO BOHU MOXYTh
PO3MOAUIATH CHIIM iHEpIii cepell BEPTUKAIbHUX
€JIEMEHTIB, SIK KOPCTKa miadparma.

IV. Ilepekputrtss 1Mo 0OOWMIBI CTOPOHHU CILIBHOL
CTIHM PO3TAlIOBYIOTHCS Ha OJHIM 1 Tii e BU-
COTI.

V. Ha KOXHOMY NEpEeKpHUTTI BiJHOLICHHS MK
MONEPEYHOI0  JKOPCTKICTIO B IUIOCKOCTI
HaMKOPCTKIIIOT 1 HailcIaOKInIo1 NepBUHHOT cel-
CMIYHOI CTIHHM, OI[IHEHE 3 YpaxyBaHHSM HasB-
HOCTI OTBOPIB, HE MEPEBUIIYE 2,5.

VI. EnemMenT mnepeMruyoK, BKIIOUEHI B MOJEIII,
a00 BUTOTOBIIIIOTHCS 3 OJIOKIB, aJeKBAaTHUM YH-
HOM 3’¢dHaHI 3 BKa3aHUMH CJIEMEHTaMH
CYMDKHHUX CTIH a00 MaroTh CIIOJY4YH1 CTSATYBaH-
HSL.

C.3.3 Heainiitni meroau: CraTuyHi i u-
HaMiuHi

(1) Jlani MmeToau CIiJl 3aCTOCOBYBATH, KOJIH yMO-
BH, BKa3zaHi B myHKT1 C.3.2, HE BUKOHYIOTbHCS.

(2) MiIHICTHB OIIIHIOETHCS Yy BUpa3i IMepeMillieHb
y MOKpUTTs. [ paHnyHa MIHICTH BIAMOBIAAE Ta-
KOMY TIepeMIlIEHHIO, IIPH SKOMY OITip B TOPU30-
HTJbHOMY HampsMi (Ha 3pYIICHHS y OCHOBH)
3meHbmuBes Ha 80 % Big MaKCUMaJIBHOTO OTIOPY
KOHCTPYKIIii YHACIIiJJOK MPOrpecyrdoro MoIl-
KOJDKEHHSI 1 pyWHYBaHHS €IIEMEHTIB IO CHpPUH-
MalOTh TOPU30HTAIIEHE HABAHTAXKCHHSI.

(3) PakTruHi mepeMilleHHs MTOKPHUTTSA, MOPIB-
HIOETBCS 3 3HAYCHHSMHU MEPEMIIICHHS TTOKPUTTS
10 BUMOTaM SIKE BINIOBIZa€ €TaJJOHHOMY BH3Ha-
yeHoMy B myHKTI 4.4.4.4 1 cranmapti EN 1998-
1:2004, 4.3.3.4.2.6(1) ms qanoi ceficMiuHOT Ail.

[MPUMITKA B IadopmaruBaomy omatky B crammapty
EN 1998-1:2004 omucyetbcst mpolieaypa Aasi BU3HAUCHHS
€TaJIOHHOT'O TIEPEMIIIEHHS 0 CIIEKTPY MPYKHBOI peaxilii.

C4 MogeJi a1 OiHKH HeCYy40l 31aTHOCTI
C4.1 Mogeai pjas r100a1bHOI OIIHKH

C4.1.1 I'pannunnii Cran bausskuii no Pyii-
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I11. The floors possess enough in-plane stiff-
ness and are sufficiently connected to the pe-
rimeter walls to assume that they can distribute
the inertia forces among the vertical elements
as a rigid diaphragm.

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 ac-
counting for the presence of openings, does not
exceed 2,5.

VI. Spandrel elements included in the model
are either made of blocks adequately inter-
locked to those of the adjacent walls, or have
connecting ties.

C.3.3 Nonlinear methods: Static and dynam-
ic

(1) These methods should be applied when the
conditions in C.3.2 are not met.

(2) Capacity is defined in terms of roof dis-
placement. The ultimate displacement capacity
is taken as the roof displacement at which total
lateral resistance (base shear) has dropped be-
low 80% of the peak resistance of the structure,
due to progressive damage and failure of lat-
eral load resisting elements.

(3) The demand, to be compared to the capaci-
ty, is the roof displacement corresponding to
the target displacement of 4.4.4.4 and
EN 1998-1: 2004, 4.3.3.4.2.6(1) for the seismic
action considered.

NOTE Informative Annex B of EN 1998-1:2004 gives a
procedure for the determination of the target displace-
ment from the elastic response spectrum.

C.4 Capacity models for assessment

C4.1 Models for global assessment



HYBaHHSA

(1) Kpurepii ouinku, npuBeIeH] y BUTIIAIL TJIO-
0aNbHOI peakiii MOXKYTh 3aCTOCOBYBATHUCS Tilb-
KU y pa3i HEeTIHIHHOTO PO3paxyHKY.

(2) BaranpHy Hecydy 31aTHICTH B [ 'paHHYHOMY
Crani bamsskomy no PyiinyBanns (NC) moxHa
NPUAHATH PIBHOIO TPAaHWYHIA MIITHOCTI Ha 3CYB,
Bu3HaueHil B myHKTi C.3.3(2).

C4.1.2 I'pannunnii Cran npu Baromux Iom-
Komxennsix (SD)

(1) 3actocoByerbes C.4.1.1(1).

(2) BaranpHa Hecywa 31aTHICTH B [ 'paHHYHOMY
Crani npu Baromux IMomkomkenns (SD) moxe
OyTH mpuiiHATa piBHOIO 3/4 TpaHUYHOT MIIIHOCTI
Ha 3CyB, Bu3HaueHiil B myHKT1 C3.3(2).

C4.1.3 I'paHnYHUI CTaH NIPU 00MEKEeHUX
nomkoa:kenHs (DL)

(1) Ilpu BukoHaHHI JIHIHHOTO PO3PAXYHKY, KpHU-
Tepid AJIA 3arajibHOi OIIHKA BU3HAYAETHCS Y BU-
pasi 3cyBy OCHOBHM B TOPHU30HTAJILHOMY HaIpsMi
cericMiuHO1 nii. MIiIHICTh Ha BKa3aHWUU 3CYB MO-
e OyTH MpUUHATA PIBHOIO CyMi MIITHOCTI 0
3CYBHMX CHJI OKPEMHX CTiH, OCKUIbKM BOHa 3a-
nexuth Bif 3ruHy (muB. C.4.2.1(1)) abo Bix 3cy-
By (muB. C.4.3.1(1)) B TOpPUBOHTAIHLHOMY
HarnpsMi ceiicmivnoi nii. HeoOxigna BumMora mo-
Jsira€ B OLIHI[I MaKCUMAaJIbHOTO 3CYBY y OCHOBHU
y BKa3aHOMY HalpsiMi B3ATa i3 JIIHIHHOTO pO3pa-

XYHKY.

(2) Ilpu BUKOHAHHI HENIHIMHOTO PO3PaxXyHKY,
OIlIHKA 3arajibHOI HECy4oi 3JaTHOCTI BH3Ha-
Ya€eThCsl TPAHMIICIO TEKYYOCTi (CHIIa, IO BHKIIHU-
Kae MIacTHYHy aedopMariito, i 3cyB TEKy4OCTi),
TOOTO 3JIEKHICTIO YIIPYro-iieanbHO IIACTUYHO-
ro 3yCUJUIA BiJl MepeMillleHHs eKBIBAJICHTHOI i7e-
QJIbHOT CUCTEMH 3 OJHIEI0 CTYMIHHIO CBOOO/IH.

[MPUMITKA B IadopmatuHOMy Homatky B mo crammap-
Ty EN 1998-1:2004 onucana nportieaypa Aiasi BUSHAYCHHS
CHJTH Ha TPAHUII TEKY4YOCTi, 1 epeMileHHs TeKyqIOCTi s
3aJIeKHOCTI 11€aNbHO-TIPYKHBOI TUTACTUYHOI CHITH — TIepe-
MIII[eHb €KBIBAJIEHTHOI CHCTEMH 3 OJHIEI0 CTYIIHHIO CBO-
ooau.

C4.2 EnemeHTH, SIKi 3HAXOAATHCS il HOP-

np ACTY-H B EN 1998-3:201X

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 dis-
placement 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
Damage (SD) may be taken equal to 3/4 of the
ultimate displacement capacity defined in
C3.3(2).

C.4.1.3 LS of Damage Limitation (DL)

(1) If a linear analysis is performed, the criteri-
on for global assessment is defined in terms of
the base shear in the horizontal direction of the
seismic 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(l)) or by shear (see
C4.3.1(l)) in the horizontal direction of the
seismic action. The demand is the estimate of
the maximum base shear in that direction from
the linear analysis.

(2) If nonlinear analysis is performed, the ca-
pacity for global assessment is defined as the
yield point (yield force and yield displacement)
of the idealized 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.
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MAaJIbHUM 3yCHJLII i 3ruHi

C4.2.1 I'pannunmii Cran npu Baromux Iom-
KoKeHHsix (SD)

(1) Hecywa 3maTHiCTP HeapMOBaHOI KaM’SHOi
CTIHM 3QJICKHUTH BiJ 3TUHY, SKIIO MIIHICTh IO
3CYBHOMY 3YCWIIi, BHU3HAaYeHE B  IIYHKTI
C.4.2.1(3), MeH1Ie, HK 3HAYCHHS, BKa3aHe B Iy-
ukti C.4.3.1(3).

(2) MiuHicTh HeapMOBaHOT KaMsHOI CTiHH, SKa
3aleXHUTh Bl 3TMHY, MOXe OyTH BHpakeHa B
MIpE/ICTaBJICHH] MNEepeKocy 1 MpUNHATA PIBHOIO
0,008-H,/D s NEpBUHHUX CEHCMIYHUX e€Je-

MeHTIB cTiHM 1 0,012-H,/D — 11t BTOpUHHHUX, JI€:

D ropusoHTanpHUil po3Mip CTIHU B ii muI0C-
KOCTI;

Ho BinctaHb MK MEPETHHOM, B SIKOMY JIOCSI-

Ta€ThCs TpaHWYHA HECcy4ya 3/IaTHICTh Ha

3TUH, 1 TOYKOIO BITHOCHO SKOI 3THH.

(3) Hecyuya 3maTHiCTh Ha 3IBHUT HEapMOBAHOI
KaM’siHOT CTIHM, SKa 3aJICKUTh Bil 3TUHY IIif
OChOBUM HaBaHTaXeHHsM N, Moke OyTH BU3HA-
YyeHa 3a (popmysoro:

D-N

Vf:
2-H,

ne:
DiHo sk Bu3HaueHO B myHKTI (2),

Vd = N/(Dwt¢) HOpMOBaHE OChOBE HaBaHTAKEHHS
(3 fa = fw/Cem, ne fm cepemust MinHicTh Ha
CTHCKYBaHHSI, OTpPUMaHa 3 BUIIPOOYBaHb Ha MICITi
1 3 qomatkoBux jxepen iHdopmarii, i Cem — KO-
e(illieHT IOBIpYOi BIPOTITHOCTI IS KaM SHOI
KAk, HaBedeHa B TaOmuii 3.1 m1g BiOmosin-
HOro piBHA IHGOpMaTuBHOCTI) t - TOBIIKMHA
CTIHH.

C.4.2.2 I'pannunnii Cran bansskuii no Pyii-
nyBanHs (NC)

(1) 3actocoByroTbCs C4.2.1(1) 1

C.4.2.1(3).

MYHKTU

(2) Hecyua 31aTHICTh KaMsIHOI CTiHH, SKa 3aJie-
KUTh BIJ 3TMHY, MOXXe OYTH BHpakeHa B Tpe]-
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C.4.2 Elements under normal force and
bending

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-H,/D for
primary seismic walls and to 0,012-H,/D — for
secondary ones, where:

D isthe in-plane horizontal dimension of
the wall (depth);

is the distance between the section where
the flexural capacity is attained and the
contraflexure point.

Ho

(3) The shear force capacity of an unreinforced
masonry wall as controlled by flexure under an
axial load N, may be taken equal to:

(C.1)

where
D and H, are as defined in (2),

va = N/(Dxta) is the normalized axial load (with
fo = fm/Crm Where fn is the mean compressive
strength as obtained from in-situ tests and from
the additional sources of information, and Cgm
— is the confidence factor for masonry given in
Table 3.1 for the appropriate knowledge level),
t is the wall thickness.

C4.2.2 LS of Near Collapse (NC)

(1) C4.2.1(1) and C4.2.1(3) apply.

(2) The capacity of a masonry wall controlled
by flexure may be expressed in terms of drift



CTaBIICHHI MEPEKOCy 1 MpuiiHATa piBHOIO 4/3 Bin
3HaueHHs, BKa3aHoro B myHKTi C.4.2.1(2).

C.4.2.3 I'pannunuii Cran npn O0Me:keHNX
Momxomkennsnx (DL)

(1) 3actocoByetbes myHkt C.4.2.1(1).

(2) Hecywa 3pmarHicTh HeapMOBaHOI KaMm’SHOi
CTIHH, sIKa 3QJIC)KHUTD Bill 3TMHY, MOXe OyTH MpH-
HATA, SIK HEeCcy4a 3[aTHICTh IO TMOMepedHild Cuiri
BianmosigHo C.4.2.1(3).

C.4.3 EneMeHTH, III0 3HAXOAATHLCA il BIJIU-
BOM MNONEPEYHOI (3PYUIYI0UO] ) CHIIH

C.4.3.1 I'panuynuii crad npu Baromux Iom-
Komxennsix (SD)

(1) Minnicte HeapMOBaHOi KaMsHOI CTIHU BH-
3HAYAETHCS 3PYIICHHSM, SKIIO 3HAYEHHS ii CTiH-
KOCTI JI0 3pYIIYIOUOTO 3yCHIIJIS, BKa3aHEe B MyHK-
11 C.4.3.1(3), MeHIIIe 3HaYEHHsI, BKa3aHOTO B ITY-
HkTi C.4.2.1(3), abo nopiBHIOE HHOMY.

(2) MimHIiCTF HEapMOBaHOI KaMsHO1 CTiHHU, SKa
BHU3HAYAETHCS 3PYIICHHIM, MOXKe OyTH BUpaKeHA
B MPEJCTaBIEHHI MEPEKOCY 1 MPUHHATA PIBHOIO
0,004 nns mepBUHHUX (HECYYHMX) CEHUCMIYHHMX
enemeHTIB 1 0,006 17151 BTOpUHHKX (HE HECYUYHX).

(3) CrilikicTh HeapMOBaHOi KaMsHO1 CTIHH O
3pYIIYIOYOi CHJIH, SIKa BU3HAYAETHCS 3PYIICHHIM
MM OCbOBMM HaBaHTaXKEHHsIM N, Moxe Oyru
MPUKHSATA PIBHOIO:

Vi = 1:vd‘D"

ne:
D’ Bucora cTUCHYTOI 30HHU CTiHH,

t TOBIIMHA CTIHH, 1

fud MiIHICTH MaTepiany KaMsHOT KJIaIK{ Ha 3CYB
3 ypaxyBaHHSIM HasBHOCTI BEPTHKaJIbHOTO HaBa-
HraxeHHs: = fymo + 0,4N/D 't < 0,065fn, ne fumo —
cepe/iHs MILHICTh Ha 3CYB 3a BIJICYTHOCTI BEPTH-
KaJbHOTO HaBaHTa)XxeHHs 1 fm — cepeiHs MilHICTD
Ha CTUCKYBaHHS, OOM/BI OTpPUMaHI SIK 3 BHUIIPO-
OyBaHb Ha MICIIi, TaK 1 3 TOAATKOBHUX JKEPET 1H-
¢dopmartii, 1 moaineHi Ha KoeQiieHT IOBIpYOi
BIPOTiIHOCTI, sIK BU3HaueHO B myHKTI 3.5(1)P i
tabnuui 3.1, 3 ypaxyBaHHSM JOCATHYTOTO DPIBHS
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and taken equal to 4/3 of the values in
C.4.2.1(2).

C4.2.3 LS of Damage Limitation (DL)

(1) C.4.2.1(1) applies.

(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 pri-
mary seismic walls and to 0,006 for secondary
ones.

(3) The shear force capacity of an unreinforced
masonry wall controlled by shear under an axi-
al load N, may be taken equal to:

(C.2)
where:
D’ is the depth of the compressed area of the
wall,

t is the wall thickness, and

fus IS the masonry shear strength accounting
for the presence of vertical load: = fymo +
0,4N/D’t < 0,065fm where fymo —is the mean
shear strength in the absence of vertical load
and fm 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
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iHpOpMATUBHOCTI. Y TEPBUHHHUX CEHCMIYHHMX
cTiHax (Hecy4mx), OOuIBa JaHWUX 3HAYCHHS MIll-
HOCTI Marepialy AUISAThCS Jali Ha KoedimieHT
HAAIHHOCTI MO Marepianxy sl UEerJsHOI KIaaKku
BignoBiHo A0 cranaapty EN 1998-1:2004, 9.6.

C.4.3.2 TI'pannunnii Cran Bbumsbkuii Pyii-
nyBanHs (NC)

(1) 3acrocoBytorbes mynktu C.4.3.1 (1) i
C.4.3.1 3).

(2) MiuHicTh HeapMOBaHOI KaMsHOI CTiHH, sKa
BHU3HAYAETHCS 3CYBOM, MOK€ OyTHM BHpak€Ha B
MIpe/ICTaBJICHH] IEpeKoCy 1 MpUiHATa piBHOIO 4/3
BiJI 3HaUeHHsI, BKazaHoro B myHKT1 C.4.3.1(2).

C.4.3.3 I'panuunuii Cran npun O0MekeHHX
Momxkomxennsix (DL)

(1) 3actocoByethes myHkT C.4.3.1 (1).

(2) Minnicts HeapMOBaHOI KaM’sIHOT CTIiHH, sSKa
BH3HAYAETHCS 3CYBOM, MOXE OyTH TNPUHATA SIK
MIIHICTh Ha [0 TOTEPEeYHOI CUJIM, BKa3aHa B
nyHkti C.4.3.1(3).

C.5 KoHCTPYKTHBHI 3MiHH
C.5.1 MeToauka peMOHTY i MiJICHIeHHSA
C.5.1.1 YcyHeHHsA(PeMOHT) TPiluH

(1) SAxmo mumpwHA TPINMHA BIAHOCHO Masa
(manmpukiaa, Menme 10 mMm), 1 TOBIIMHA CTIHU
TaKOX BITHOCHO Majia, TPIIIMHU MOXYTh 3aKia-
naTuCs OyIBETbHUM PO3YHMHOM.

(2) Sxmo mupuHaA TPIUIMH Majia, aje TOBIIHMHA
KJIQJKU BEJIMKA, CJI1JI BUKOPUCTOBYBATH 1HEKIIIIO
[EMEHTHOTO po3umHy. [0 MOXIHMBOCTI ciin BU-
KOPHUCTOBYBAaTH PO3UHWH, L0 HE Ja€ ycaaku. 3a-
MICTh I[EMEHTHOTO pO3YMHY Uil 3aKJIaJCHHS
OpiOHUX TPIMIMH MOXE BUKOPUCTOBYBATHUCS
EMOKCUJIHUN PO3UHUH.

(3) Sxmo TpimuHA € JOCUTH IHUPOKOK (HAMpPH-
knaa, Oimeme 10 MM), TOIIKOMKEHH ydacToK
i nepedyayBaTH, BUKOPUCTOBYIOUHU MOJOBXKe-
Hy (10BHY) 1eriy abo kameHi. IHakmie ciij BU-
KOPHUCTOBYBaTH CKPIIUIEHHS THUIY <«JIACTiBUMH
XBICT», METaJeBl IUNIACTUHU a00 MOJIMEPHi CITKU
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walls, both these material strengths are futher
divided by the partial factor for masonry in ac-
cordance 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) 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
C5.1.1 Repair of cracks

(1) If the crack width is relatively small (e.qg.,
less than 10 mm) and the thickness of the wall
is relatively 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 grout-
ing 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 re-
constructed using elongated (stitching) bricks
or stones. Otherwise, dovetailed clamps, metal
plates or polymer grids should be used to tie
together the two faces of the crack. Voids



JUISL CKPITUICHHS IBOX MOBEPXOHb TpimuaU. [lo-
PO’KHEY1 CITij] 3aIIOBHIOBATU LIEMEHTHUM OYy/IiBe-
JBHUM PO3YMHOM, IO BOJIOJIE BIAMOBIAHOIO Te-
KYUICTIO.

(4) Y TuX MicusX, A€ IMIBH MOTAHOT SIKOCTI € J0-
CTaTHhO TOPHU3OHTAIBHUMH, CTIHKICTH CTIH JIO
BEPTUKAIBHOTO PO3TPICKYBAaHHS MOXE OyTH
ICTOTHO TiJBUIICHA MUISIXOM 3aKIJIAJCHHS B IIBU
MOTaHOI SKOCT1 a00 BUTHUX IPOTSHUX KaHATIB Ma-
JIOTO JiaMeTpy, ad0 CMYT MOJIIMEPHOT CITKH.

(5) dnst peMOHTY KpYIHUX J1IarOHAJIbHUX TPILIUH
MOXYTb OYyTH 3aJIMT1 BEpTUKaJIbHI OETOHHI pedpa
B HEPIBHOMIPHO pO3TaIlIOBaHI THi3/a, 3p00JieH] B
KaMsiHIA CTiHI, 3a3BHYail MO OOWJBI CTOPOHH.
Taki peOpa ciil MiICHINTH, BUKOPHUCTOBYIOUH
3aMKHYTI XOMYTH 1 CTPUXHI MOB3JIOBXHbBOI ap-
Martypu. Buthii mpoBOJOYHUI KaHAT, 3raJjaHuid B
nyHKTI (4), MOBHHEH MPOXOJIUTH yIomepek Oe-
TOHHUX pebep. Sk ambTepHATUBH, MOXHA BUKO-
PUCTOBYBATH MOJIIMEPHI CITKM AJii OOrOpTaHHS
onHiei a60 000X TMOBEPXOHb KaM’sTHOI KJIaJKu
CTIHU y TIO€IHAHHI1 3 BUKOPUCTAHHSM BIIIOBIJI-
HOT0 Oy/AIBETFHOTO PO3YMHY 1 IITYKATypPKH.

C.5.1.2 PemoHT i migcujieHHs nepecidyeHHs
CTiH

(1) dnst mominmeHHs 3'€THaHHS MK CTIHAMM, 1110
MEPEeTUHAIOTBCS CITiJI BHKOPHCTOBYBATH IIETITY
a00 KaMeHi 3 TIepPEeBs3KOI0. 3'€THAHHSI MOXKE OyTH
BHKOHaHE €()EeKTUBHIIINM PI3HUMHU CIIOCOOAMH:

|. Hlnsxom OymiBHUIITBA 3a71i300€TOHHOTO TIOS-
cy;

II. lngaxoM momaBaHHS CTaJIE€BUX IUIACTHH a00
CITOK B IIIBHM IIOTaHOI SKOCTI;

1. [DlmsixoM BBeOeHHS IIOXWINX CTAJIEBUX
CTPWIKHIB B OTBOPH, BHUCBEpIJICHI B KaMsHIA
KJIJIIi, 3 TIOJAJIBIIOI0 3AIMBKOIO X PO3YHHOM;

V. lllagx0oM MOJANBIIOTO HATTHEHHS.

C.5.1.3 3minHeHHs | MiIBUIEHHSA KOPCTKOCTI
TOPU30HTAJIBHHUX Aiadparm

(1) depes'sHuM nepekpUTTIM MOXKe OyTH JT0j1aHa
J0JIATKOBA MIIHICTh 1 >KOPCTKICTh B TIOMEpe-
JDKEeHHI AeopMartiil i3 TUIOIIMHH HUISIXOM:
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should be filled with cement mortar of appro-
priate fluidity.

(4) Where bed-joints are reasonably level, the
resistance 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 stirrups and longitudinal bars. Stranded
wire rope as in (4) should run across the con-
crete ribs. Alternatively, polymeric grids may
be used to envelop one or both faces of the ma-
sonry walls, combined with appropriate mortar
and plaster.

C5.1.2 Repair and strengthening of wall in-
tersections

(1) To improve connection between intersect-
ing walls, use should be made of cross-bonded
bricks or stones. The connection may be made
more effective in different ways:

I. Through construction of a reinforced con-
crete belt,

I1. By addition of steel plates or meshes in the
bed-joints,

I11. Through insertion of inclined steel bars in
holes drilled in the masonry and grouting
thereafter,

IV. Through post-tensioning.

C.5.1.3 Strengthening and stiffening of hori-
zontal diaphragms

(1) Timber floors may be strengthened and
stiffened against in-plane distortion by:
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|. 3aKkpilieHHs UBAXaMU JOJATKOBOTO (OPTOTO-
HAJIBHOTO YM M KyTOM) IIapy JAEPEB'SHUX J0-
IIOK MOBEPX THX, IO €;

Il. 3amuBKYM MOBepX iX OETOHHOTO APy, apMOBa-
HOT'O 3BapHOIO JIPOTSHOIO CiTKOK. beToHHe Mmok-
PHUTTSl TOBUHHE MAaTH 3'€IHAHHSA 3 JCPEB'SHOIO
MIUIOTOI0, IO TPAIIE Ha 3CYyB, 1 aHKEpHE
KPIIUICHHS JI0 CTiH;

I1l. po3mimeHHs MOBIHHOT AlarOHAIBHOT CITKH 3
TJIOCKHUX CTAJICBUX PO3TSHKOK, MPUKPIIIICHUX aH-
KEpHUM KpIIUIEHHSAM 70 OaJloK 1 10 MepumeTpa
CTIHH.

(2) KpokssiHi hepMu ciizn yKpiruTroBaTu 3B's3Ka-
MU JKOPCTKOCTI 1 TPUKPIIUIIOBATH aHKEPHUM
KPIIUIEHHSIM JI0 MATpUMYyrounx cTiH. CiiJ cTBo-
PUTH TOPU3OHTANBHY HiadparMmy (Hampukiam,
HUIIXOM JOOaBJIEHHS CHCTEMHU B'S31B) Ha pIBHI
HIDKHIX TIOSICIB (hepM.

C.5.1.4 Baaku-3aTaKKHN

(1) V pa3i momko/HKEHHS ICHYIOUMX aHKEPHHX
0aJIOK MDK CTIHAMU 1 IEPEKPUTTAMU, 1X CIi Bij-
peMoHTyBaTtH ab0 mepeOyayBaTh 3aHOBO. SKIIO
B TNEPBUHHIN CTPYKTYypl OymiBil aHKEpHI Oaiku
BIJICYTHI, iX CJIi] TOJaTH.

C.5.1.5 llincuisienns OyaiBesib 3a 10MOMOT 010
CTAJIEBOI'0 CTATYBAHHS

(1) lomaBaHHS CTaJIEBOTO CTATYBAaHHS YIOIOBK
a0o0 yrormepeK CTiH, 30BHI 200 B OTBOPH, BUCBEP-
JUICH1 B CTiHAaX, € €()eKTUBHUM 3aCO00M 3'€/THAH-
HS CTiH 1 MOJIMIICHHS 3arajlbHUX XapaKTEPUCTUK
KaM’sSiHUX OyJiBEIb.

(2) CrsiryBaHHS 3 MOAANBIIMM HATSITHEHHSAM MO-
XKyTh OYTH BUKOPHUCTaHI JUISl MiJBULIECHHS CTid-
KOCTI CTiH JIO PO3TATYIOYO1 HAIIPYTH.

C.5.1.6 3minHeHHs KaM’SIHUX CTiH 3 OyTOBUM
cepAeYHUKOM (0araTomaposi CTiHH)

(1) ByroBuii cepaeyHuk Moke OyTH YKpiIUIeHUI
LIEMEHTHUM PO3YMHOM, SKIIO IPOHUKHEHHS pO3-
YUHY € 33/I0BUIbHUM. SIKIO 34eIUIEeHHS pO3UMHY
3 OyTOBOIO KJIQJIKOIO MPEJCTABISETHCS CIA0KUM,
3aJIMBKY PO3YMHOM CIIijl JOTIOBHIOBATH YCTaHOB-
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I. nailing an additional (orthogonal or oblique)
layer of timber boards onto the existing ones,

Il. 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 walls,

I1l. placing a doubly-diagonal mesh of flat
steel ties anchored to the beams and to the pe-
rimeter walls.

(2) Roof trusses should be braced and anchored
to the supporting walls. A horizontal dia-
phragm should be created (e.g. by adding brac-
ing) at the level of the bottom chords of the
trusses.

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 add-
ed.

C.5.1.5 Strengthening of buildings by means
of steel ties

(1) The addition of steel ties, along or trans-
versely 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
stresses.

C.5.1.6 Strengthening of rubble core mason-
ry walls (multi-leaf walls)

(1) The rubble core may be strengthened by
cement 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
supplemented by steel bars inserted across the



KOIO CTaJICBUX CTPUKHIB yIOTIEPEK CeplICUHUKA 1
NPUKPIIUIIOBATH  AHKEPHUM  KPIIUIEHHSM 710
30BHIIIHBOTO LIApy CTIHU.

C.5.1.7 3minHeHHd CTiH 32 JOIIOMOTIOI0 3aJ1i30-
0eTOHHMX KoOpceTiB a00 cTajeBUX NpodiniB

(1) beron cni HaHOCUTH METOJOM TOPKPETY-
BaHHS 1 KOPCETH CIIiJ apMyBaTH 3BapHOIO IPOTSI-
HOIO CITKOIO 200 CTaJIeBUMH CTPHIKHIMH.

(2) Kopcetr MOXYTh 3aCTOCOBYBATHUCS TUIBKH Ha
OJIHI/ MOBEPXHI CTIHHU, a00, MEPEBAKHO, HA 000X.
JIBa mapu KOpCceTy Ha MPOTHIIEKHUX MOBEPXHAX
CTIHM, CJiJ CIIOJY4aTH MONEPEYHUMU 3B’ SI3KaMU
yepe3 KaMsHy Kknajaky. KopceTu, o HaHOCATbCS
TUIBKU Ha OJIHY NOBEPXHIO, CII1JI IPUETHYBATH JIO
KaMsTHOT KJIaJIKU 32 IOTIOMOTOI0 MITPOO.

(3) CraneBi mpodini MoXKHa BHUKOPHUCTOBYBATH
AQHAJIOTTYHUM YUHOM, 32 YMOBH, III0 BOHH IPH €I
HYIOTBCSI HAJIGKHUM YUHOM JI0 000X MOBEPXOHb
CTIHU a00 TUTBKH JI0 OJTHI€T TOBEPXHI.

C.5.1.8 MincujeHHs CTiH 32 T0MOMOTOI0 TOK-
PUTTS KOpPceTaMM 3 MOJIMEPHHUX CITOK

(1) IMomimepHi CITKM MOXHa BHUKOPHUCTOBYBATH
UL 3MIIHEHHSI HAABHUX 1 HOBHUX €IIEMEHTIB Ka-
MSHOT KiIaaku. [ iCHYIOUMX €JIEMEHTIB CITKH
CIIT IPUEAHYBATH IO KaM SIHOI KJIaJKW CTIHU 3
oJHOTO 0OKYy ab0 3 000X OOKIB 1 3aKpiIIOBaTH
AQHKEPHUM KPIIUICHHSM JI0 TEPICHIUKYISIPHIX
CTiH. Y pa3i HOBUX €JIEMEHTIB, BTPYYaHHS MOXE
BKJIIOYATH JIOJATKOBY YCTAHOBKY CITOK B TOPH-
30HTAJILHUX Iapax OyAIBEILHOTO PO3YMHY MDK
knankoro. lITykarypka, 1110 TOKpUBAE MOTIMEpHi
CITKH, Ma€ OyTH MOJATIMBOIO 1, IEPEBAKHO, Ma-
TH B CBOIll OCHOBI BaITHO 1 IIEMEHT 3 BOJIOKOHHOIO
apMaTypolo.
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core and anchored to the outer leafs of the
wall.

C.5.1.7 Strengthening of walls by means of
reinforced concrete jackets or steel profiles

(1) The concrete should be applied by the shot-
crete 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
polymer grids jackets

(1) Polymer grids may be used to strengthen
existing and new masonry elements. In case of
existing elements, the grids should be connect-
ed to masonry walls from one sides or both
sides and should be anchored to the perpendic-
ular walls. In case of new elements, the inter-
vention may involve the additional insertion of
grids in the horizontal layers of mortar between
bricks. Plaster covering polymeric grids should
be ductile, preferably lime-cement with fibre
reinforcement.
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JOJATOK HA
(ToB1IKOBUIA)

[lepenik HamonanbHuX ctanaaptie Ykpainu (JCTY), inentnunnx MC,

nocuianHs Ha ki € B EN 1998-3:2005 pa3zom 13 TEXHIYHOIO MOMPaBKOIO

EN 1998-3:2005/AC:2010

[To3HaueHHs Ta Ha3Ba €BPO- Crymins Bia- | Ilo3HadeHHs Ta Ha3Ba HAI[IOHAJIBHOTO CTAH-
MEWCHKOT0 CTaHIAPTY HOBIIHOCTI napry Ykpainu (JACTY)
EN 1990 Eurocode - Basis of IDT JCTY-H-b EN 1990:2008 "€Bpokoa. OcHo-
structural design BU HPOCKTYBaHHSI KOHCTPYKIIIH
(EN 1990:2002, IDT)"

EN 1997-1 Eurocode 7 — Ge- IDT JACTY-H b EN 1997-1:2010 "€Bpoxkon 7.
otechnical design - Part 1: Gen- [eorexHiuHe mpoekTyBanHs. Yactuna 1. 3a-
eral rules ranbhi npasmia (EN 1997-1:2004, IDT)"
EN 1997-2 Eurocode 7 - Ge- IDT JACTY-H b EN 1997-2:2010 "€Bpoxon 7.
otechnical design - Part 2: [eorexniune npoekryBanus. Yactuna 2. Jlo-
Ground investigation and test- CIDKEHHS 1 BHNPOOYBaHHS  TPYHTY
ing (EN 1997-2:2007, IDT)
EN 1998-1 Eurocode 8 - De- IDT JACTY-H b EN 1998-1:2010 "€Bpokon 8.
sign of structures for earth- [TpoekTyBaHHS CEHCMOCTIHKUX KOHCTPYKITIM.
quake resistance - Part 1. Gen- Yacrtuna 1. 3aranbHi npaBuiia, celcMivHi i,
eral rules, seismic actions and npaBuja 11010 CIIOpy.I
rules for buildings (EN 1998-1:2004, IDT)"
EN 1998-2 Eurocode 8 - De- IDT JACTY-H b EN 1998-2:2012 "€Bpoxon 8.
sign of structures for earth- [TpoekTyBaHHS CEHCMOCTIHKUX KOHCTPYKIIIM.
quake resistance - Part 2: Yacrtuna 2. Moctu (EN 1998-2:2005, IDT)"
Bridges
EN 1998-5 Eurocode 8: Design IDT JCTY-H b EN 1998-5:201X "€Bpokox 8:
of structures for earthquake [TpoekTyBaHHS CEHCMOCTIHKUX KOHCTPYKIIIH.
resistance - Part 5: YactuHa 5. OyHIaMeHTH, HiAIipHI
Foundations, retaining KOHCTPYKIii Ta TEOTEXHIYHI  ACMeKTH
structures and geotechnical (EN 1998-5:2004, IDT)"
aspects
EN 1998-6 Eurocode 8 - De- IDT JCTY-H b EN 1998-6:20XX "€spokon 8.
sign of structures for earth- [IpoekTyBaHHs CEHCMOCTIHKHUX KOHCTPYKIIIi.
quake resistance - Part 6: Tow- Yactuna 6. bamtu, Bexi i AUMOBI TpyOu
ers, masts and chimneys (EN 1998-6:2005, IDT)"
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1) 3minu g0 "HaumioHajJbHOro J10MOBHEHHS
nast EN 1998-3"

B ocmannvomy napacpagi, snuzy mabauyi, 0o-
Ooamu HACMYNHI CMPOKU:

np ACTY-H B EN 1998-3:201X

1) Modification to 'National annex for
EN 1998-3"

Last paragraph, bottom of the table, add the
following rows:

KoedimienT HaTIifHOCT1 ygy A1 OpymeHHs 3ueruienHs [T
A44.205) Partial factor y,, for FRP debonding

KoedimienTt HagiitHOCTI ygy 3 [II1D
A4.4.209) Partial factor y,, of the FRP

2) 3miHa 10 myHKTy 2.1

llapacpagp (2)P, [IPUMITKA, nominamu "T'pa-
HUYHI CTaHM OyAyTh NEpeBIpATHCS B KpaiHi" 3
"I'panuyHi craHu OyayTh HepeBipeHi B KpaiHi'.

3) 3mina 10 myHkry 4.4.2

Ilapacpagp (1)P, nominamu "KOpPCTKOI pamwu,
TOIIO) 19ePe3 Pru 1 Pmin 3 KOPCTKOI pamH,

TOHIO) iqepe3 pmax 1 pmin ! .

4) 3mina 10 myHKTYy 4.6

Ilapacpag (1)P, Taon. 4.3, 3-u pso ("Bun ene-
MeHTy a0o mexaHi3my (e/m)/Ilmactuunuii") 6-Ta
kosonka (“"Hemniniitna Moaens/CripoMoKHICTB"),
nominamu "3 TOYKH 30py MIITHOCTI. Bukopucro-
BYHTE cepeliHi 3HAUCHHS BJIACTUBOCTEH, OAUICH1
Ha CF 1 4acTKOBUM YMHHHK» 3 «3 TOYKH 30pYy
nedopmartii. BukopucToByiiTe cepenHi 3Ha4YeHHS
BiacTuBocTei, moaineni Ha CF.

5) 3mina 1o nynkry A.3.2.2

Iapaepagh (1), nominamu -

n gum

Vel max(0,01; )

with:xopcTkoi

n 9
Vel max(0,01; @)

Iapaepagp (1), 2-ii napacpag, nepeo napacpa-

Gpom (2), nominamu "Bupa3 (A.l) auuTecs Ha

1,6." 3 "Bupazom (A.1) mHOkuThCs Ha 0,58.".

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 p,., and p,," with "of a braced

frame, etc.) and by p,.., and o, "

4) Modification to 4.6

Paragraph (1)P, Table 4.3, 3" row ("Type of
element or mechanism (e/m)/Ductile”), 6"
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 deformation. Use mean val-
ues of properties divided by CF.".

5) Modifications to A.3.2.2

Paragraph (1), replace:

:1‘0,016.(0,31/1:”]&)((0,0];60’). fc}o,zzs(LV)o,ss.25[a.psx_ffwc~j‘(1,25100%) AL

h

, 0,225 0,35 o Sx,fﬂ
= i.o,om.(o,gv {max(OOLa)) fc} .(min(9;la’n -25[ . ] -(1,25100"’d) (A.1)"

Paragraph (1), 2" paragraph before para-
graph (2), replace "expression (A.1) is divided
by 1,6." with "expression (A.1) is multiplied by
0,58.".
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IHapaepag (2), nominamu :

Paragraph (2), replace:

h

. 793 0,35 o Sx.fﬂ
"OP —g, 0 =1-o,0145-(o,25V{”m(Q01"")} -fco'z.(LVj -25{ : fCJ-(1,2751°°‘%)(A.3)"

Y v max(0,01; )
with:
" el?rln = eum - Hy Vet
(L2751 )

Hapaepagp (3), nominamu "(A.1) i (A.3) ymHO-
xarotbes Ha 0,825" 3 "(A.1) i (A.3) aiutarecs Ha
1.2"

Ilapacpagp (5), nominamu, "TOMHOXXEHHH Ha
0,575, noxu" 3 "moMHOxeHUM Ha 0,8, moku".

Ilapacpagp (5), nominamu , "TTIOMHOKEHHH Ha
0,375 (3 UMMU YMHHHUKAMH, 30KpeMa YUHHHK
3menmenHs 0,825 3 (3) pospaxyHKy Ais
Henomiky" 3 "momHoxkenum Ha 0,75 (3 uuMu
YUHHUKAaMH, 30KpeMa YMHHUK 3MEHIIEeHHs 1,2 3

(3) po3paxyHKy a5t HEAOIKY".

Iapacpag (5), 3asepwanvrutl 080X6XIOHUL CNU-
cok, 2-1 6xi0, nominamu "BinnosimHo 3 (1) mowm-
HOXKEHUM Ha
0,0025 - (180 +min(50,1, /d,, ))-(1—1,/L, )moxu"
3 "immomimHicTio 3 (1) 1 (3) mMOMHOMXEHO
0,019 - (10 + min (40,1, /d,, ))moxu".

Ilapacpag (5), 3asepuanvrull 080X6XIOHUL CNU-
coK, 2-1i 6xi0, nominsamu "BiImoBigHO 3 (2) mMoM-
HOXKEHUM Ha
0,0035 - (60 + min(50,1,/d,, ))--1,/L,)" 3 "Bi-
amoBighictio 3 (2) i (3)
0,019 - min(40,1,/d,, )".

IIOMHOXXCHO

6) Moaudikanii 1o A.3.2.4

Hapazpag (2), pienanns (10a), nominamu

L, +a, -2
0, =¢, - ————+0,00135-
n h . dbf n
J1415 — |+ ——. y
( LV] d-d" 6-./f,

3
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L, 03 0,35 o Sx'fyw
:i.0,0145.(0,25" {max(OOla)) fci| L £02 .(min(g;l‘ﬁfn ,25[ P ] ,

max(0,01; )

(A.3)"
Paragraph (3), replace "(A.1) and (A.3) are
multiplied 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 fac-
tor 0,825 of (3) accounting for the lack™ with
"multiplied by 0,75 (with these factors includ-
ing 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(50,1,/d,, ))-(1-1,/L, ),
while the™ with "accordance with (1) and (3)
multiplied by 0,019 -(10+min(40,1,/d,, )),
while the".

Paragraph (5), final two-entry list, 2" entry,
replace "accordance with (2) multiplied by
0,0035 - (60 + min (50,1, /d,, ))-(L—1,/L, )"
with "accordance with (2) and (3) multiplied by
0,019 -min(40,1, /d,, )"

6) Modifications to A.3.2.4

Paragraph (2), Equation (A, 10a), replace

L +ta, -z
0,=¢, —————+0,00135-
11} d .f n
.1+1,5.£ +87y. by
L) d-d' 6-/f
with



Z £0,0014-

hj &, dbL f,

-£1+1,5-L T 6(

Iapacpadh (2), pisusanns (A.11a), nominamu

L +ta, -z
0,=9¢, .erO’OOZ.

n d 'f n
J1-135 M| % Sl
L) d—d 6.t

Z £0,0013+

g, dy - f,

Td- d'ef

14

THapazepag (2), pienanns (A.100), nominamu
0, =4, .MJFO,OQB.

1+415- 1 |4013-4 M
L) R
2 £0,0014-

h d, -f
A1+15-— |+¢, - 4
( Lj et

THapazpag (2), pienanns (A. 11b), nominsmu

L +a, -z
0,=9¢, '?-‘F0,00Z'

L, db'fy
| 1-1125- Y |+013-¢, -
( h bR
3
L +a dy - f
"0, =g, -~ 22100013+ o
mh s

llapaepagp (2), nio pisuannam (A.11b), nepwa

NiHis euzHavenusa "a, - 7", nominamu "o, - Z
"a-V.-z".

IHapaepagh (2), nio piensnnsm (A.11b), euszna-

"

uenns ", -7 ", nepwa ninisa nio-eusHaueHHs
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Z £0,0014-

hj &, dbL f,

-(1+1,5-L T 6(

Paragraph (2), Equation (A.11a), replace

L +ta, -z
ey =¢y -73 +0,002‘

n d 'f mn

J1-13s My & Sl
L) d-d" 6. /f

with

0,=¢,- 10,0013+

g, dy - f,

Td- d'sf

14

L +a, -z

Paragraph (2), Equation (A.10b), replace
L +ta, -z
0,=¢, ——*—+0,0013:

|1415- 1 |4 013-4 oty
L) s

with
0,=4¢,

M.}.0,00]A.

- f

h dy
{1415 — |+4¢, - 4
( LJ "et

Paragraph (2), Equation (A. 11b), replace

L, +a, -z
0,=9¢, '?-‘F0,00Z'

L d,-f
J1-1125. 2 |4 013.4, -2 ¥
( :Jrosse, .

with

L +a dy - f
"0, =g, oty . 0,0013+¢, - Y *

8- /f.

Paragraph (2), under Equation (A.11b), first
line of the definition of ", -z", replace

a, 2" with "V -z".

Paragraph (2), under Equation (A.11Db), defini-
tion of "¢, -z ", first line of the sub-definition
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o, ", nominamu " o, "3 "a -V "

Hapaepag (2), nio pieuannam (A.11b), eusna-
yenna ", - 7", ocmanua Ninis nio-6U3HAYEHHS

o, =1", nominamu

"(ie. axkmo M, <L, -Vg.) o, =0"

3

"(ie. akmo M, <L, Vg ) a-V=0".

7) Moaudikanii 1o A.4.2.2

Ilapazcpag (2), 6uoanenms:
"Skio Mae po3Mipu, 00 3'€THATH JKAKET 13
CTapuM OETOHOM BKJIFOYAIOTh OTPYOJICHHS 1H-

Tepdeticy:".

Iapazcpag (2), 6uoanumu:

"Jl;1st BCIX THUITIB 3aXOMIB, 00 3'€IHATH KOXKYX 13
ctapuM OeToHOM, a00 SIKIIO HIAKI CHerianbHi
3aX0¢ HE Tepen0aveHi:

0,=12-0,
8) Moaudikanuii 1o A.4.3.2

THapazpag (2), pisnnsnns (A.21), nominsamu
2:1;-b 1
e

COSo

"V, =0,5-
S

3

} 2:1;-b .
v, :0,5-h-T- f,iq(coto+cotB)sin

Ilapacpag (2), nicrs pieuauns (A.21), 3pazy nio
mum, "ne:", dodaiime nacmynuuii psook: "h -
rMOUHA epeTuny".

Ilapacpag (2), nicns piensanus (A.21), susnauen-

nn

ua "'b", euoanrime ocmanue cnoso "i".

Ilapacpagh (2), nicns piensnns (A.21), susnauen-

nen

Ha''s", euoanime ocmanne cnoso 1",

IHapaepagh (2), nicisn Bupisniosanns (A.21),
minvku nio eusHawenHsam "'S", dodaiime HacmynHi
PAOKU

"0 - KyT Haxui1y OiATOpH,

[ - KyT MIX BICbIO CTAJIEBUX PEMEHIB 1 BiCbIO
enemenTa (S =90°, y pasi Oe3nepepBHUX CTaje-
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of ", ", replace ", " with "o -V "

Paragraph (2), under Equation (A.11b), defini-
tion of "« -z ", last line of the sub-definition

of ", =1", replace

"(ie.if M, <L, -Vg.) o, =0,"
with

"(ie.if M, <L, Vi) a-V=0,".

7) Modifications to A.4.2.2

Paragraph (2), delete:
"If measures to connect the jacket to the old
concrete include roughening of the interface:".

Paragraph (2), delete:

"For all other types of measures to connect the
jacket to the old concrete, or if no special
measures are taken:

,=12-0,
8) Modifications to A.4.3.2

Paragraph (2), Equation (A.21), nominsmu

2-t.-b 1
J 'fyj

"V, =0,5-

S COSax

with
; 2:1;-b o
V, = 0,5-h-T- f,iq-(cotd+cotB)-sin B

Paragraph (2), after Equation (A.21), immedi-
ately under "where:", add the following line:
"h is the depth of the cross-section,".

Paragraph (2), after Equation (A.21), defini-
tion of "b", delete the last word "and".

Paragraph (2), after Equation (A.21), defini-
tion of "s", delete the last word "and".

Paragraph (2), after Equation (A.21), just un-
der the definition of "s", add the following
lines:
"@ s the strut inclination angle,

/] is the angle between the axis of the steel
straps and the axis of the member (£ =90°, in



BHX TUIACTHH), 1.

9) Moaudikauii no A.4.4.3

Iapacpag (4), nominsmu "3axpyrieHa, mob ao-
3BOJIUTU OOTOpTaHHA" 3 "3aKpyrieHa paaiycoM
R, 06 no3BoauTH oOropraHHs".

Ilapacpap (4), nominamu"s Kk,=2-R. /D i
f,=2"3"3 k,=2-R/Di f,=2 "

10)Moaudixanis 1o A.4.4.4

Ilapacpagh (3), na éxionomy aucmi b), nominamu
"TII® Tineku, 3 ay =4/ng 1 p;, T NGk

Bu3HavaeThesl B A.4.4.3(6) st TIIID." 3 "TID
TITBKH, 3 =a(4/n,) i pi. fiqa.ng Ak BU3HAUA-

etbesi B A.4.4.3(6) mis TITD.".
11)Moaudixanis xo B.5.1

Ilapacpag (1), nominamu "TIOBUHEH pPO3BUBATH
IUTKOM 1X TJIACTHYHI MOMEHTH" 3 "TIOBHHEH po-
3BUBATH iX ITOBHI IJJACTUYHI MOMEHTH".

12)Moaudixamii no B.5.3.4

Ilapacpagp (3), nionapacpag 1l., Dieypa B.1,
3aMIHIOIOMb Qicypy 3 HACMYNHOW Qi2yporo.

np ACTY-H B EN 1998-3:201X

case of continuous steel plates), and".
9) Modifications to A.4.4.3

Paragraph (4), replace "rounded to allow
wrapping™ with "rounded to a radius R to allow
wrapping".

Paragraph (4), replace "with k,=2-R./D and
f, =2" with "with k, =2-R/D and f, =2".

10)Modification to A.4.4.4

Paragraph (3), list entry b), replace "FRP
alone, with o, =4/n, and p.,f, ,ng, as
defined in A.4.4.3(6) for the FRP." with "FRP
alone, with «,, =a(4/n,) and p,,f,,.an, as
defined in A.4.4.3(6) 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".

12)Modifications to B.5.3.4

Paragraph (3), subparagraph Il., Figure B.1,
replace the figure with the following one:

“ S
Iapaepagp (3), nionapacpag VII., nominamu
"raubuHa po3pizy C imostopHi kpoku (1V) (VI).
G noBxuHu Mae Oytu" 3 " ¢ TIUOMHA PO3PI3Y 1
noBtopHi kpoku (1V) (VI). oexuna b mae Oy-

TH .

] ‘—_//_j(;\‘-\“_\
L b . 3 ) I

Paragraph (3), subparagraph VII., replace
"cut-depth c¢ and repeat steps (1V) to (VI). The
length g should be" with "cut-depth g and
repeat steps (IV) to (VI1). The length b should
be".
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13)Moaudikanisa 1o B.5.4.2

IHapaepag (3), nominamu
"(4, fg+ 4T+ 4Ty )mpu DLLS™

3
"(4, fg+ 4T+ 4Ty ) (momusitbes EN 1998-

1:2004, 7.6.4(2)) mpu DL LS".
14) Moaundikanuii 1o B.6.2.3.1

Iapazcpag (5), nionapaepagh V1.,
(B.34), nOMiHﬂmu'

PIGHAHHA

R
’ m,ﬁ d, Ld—2b H

3

g g Zzb [ - j(H_dbju
wewe g T, L-d, 2b H

Ilapacpag (5), nionapacpag VI., nio pisnanms

(B.34), nominsamu:

n d
3!
"d,. -rimuOuHa pebpa KoJoHU".

. - TmuOuHa pedpa konoHH"

15) Momudikanii no C.4.2.1

Ilapacpagp (3), nominamu "HeapMoBaHa CTiHA
KJIAJKH, KOJIU KOHTPOJIIOEThCS" 3 "HEAPMOBAHOIO
CTIHOIO KJIAJIKU KOHTPOJIHOBAHOO...".

Ilapacpagp (3), ocmarniu psook, nominsamu "Bin-
MOBITHUY piBeHb 3HaHHA), U - criHa" 3 "Bigmno-
BiHMII piBeHb 3HaHHA M), t - cTiHa"
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13)Modification to B.5.4.2

Paragraph (3), replace

“(4, fg 4Ty + 4 1y) atthe DL LS

with

"4, fg ATyt 4 Ty) (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.,
(B.34), replace'

Equation

e
’ m/ﬁ d, Ld—2b H

with

PR Zzb [ - j(H_dbjn
wewe g T, L-d, 2b H

Paragraph (5), subparagraph VI.,
tion (B.34), replace:

under Equa-

"d, isthe depth of the column web,"
with:
"d,. 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 ma-
sonry wall controlled by".

Paragraph (3), last line, replace "the appropri-
ate knowledge level), is the wall" with "the
appropriate knowledge level m), t is the
wall”
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Kon YKHA 91.120.25

KarouoBi cioBa: 3emiieTpyc, ceiicMOHEOE3MeUHICTh, €BPOKOIU, CceHcMOcC-

TIAKICTh, IPaBWJIa MPOEKTYBAHHS, CEUCMIYH1 HABAHTAXKEHHS.

ITepmnit 3actynnuk gupekropa 1T HAIBK
3 HayKkoBoOi po6oTH, rosnosa TK 304
«3axuct OyaiBenb 1 Copya» 1O. HemuunoB

3aBigyBay BiIJIIJIOM aBTOMAaTH3allii TOCTIHKEHb
Ta CeWCMOCTIMKOCTI Oy 1iBEJIb 1 CIIOPY/I,
HAyKOBHM KEPIBHUK, O. XaBkiH

3aBimyBay jabopaTopii Teopii CEMCMOCTIMKOCTI

Ta JUHAMIYHUX BUIIPOOYBaHb,
BIAIOBIJAJILHAI BUKOHABELD M. Map’eHkoB

125



