DIN EN 1998-1:2010-12 (E)

Eurocode 8: Design of structures for earthquake resistance — Part 1. General rules, seismic actions
and rules for buildings (includes Corrigendum AC:2009) English translation of DIN EN 1998-1:2010-12

Contents Page
FOREWORD TO EN 1998-1:2004 + AC:2009 8
1 GENERAL 15
1.1 SCOPE ..ottt ettt e e e e ettt e e e e e e et taaeeeeeeeeettaaeaaeeeeaet—aaaaaeeeeaaaaaaaaeeeeaarrraees 15
LLT  Scope OF EN 1908 ...ttt sttt e 15
1.1.2 Scope OF EN 1998-1 ...ttt ettt et st sbe et e eae 15
1.1.3 Further Parts of EN 1908 ... ..o 16
1.2 NORMATIVE REFERENCES ... .cuuiiiietiieeeiteie e ettt e eeette e e ettt e e e ettt e e eetaeeeeeaaeeeeeaaeeeeeaaeseeeaseaeeeaeseens 16
1.2.1 General reference StandardS.............cc.viieuiieiriieiieeiiee et et 16
1.2.2  Reference Codes and Standards.............ccceeovueeeiiiiiiieeciee et 17
1.3 ASSUMPTIONS ....ceeuitteiteeite ettt eiteestteestte e bteetteebeeeteeesbaeenstesnbaeenseeenbaeenseesnbaesnseesnsaesnseessaesnsens 17
1.4 DISTINCTION BETWEEN PRINCIPLES AND APPLICATION RULES ......cccuvtieeiiriieenireeesiveeeenereeeenanns 17
1.5 TERMS AND DEFINITIONS .....uuviiieeiiieeeiureeeeireeeasuseeessseeessesesessssssessssesassssesessssssessssssesssssesesnnns 17
1.5.1 Terms common to all EUIOCOAES .........uvvviiiiiiiiiiiiieiieeeceeeeee et e e 17
1.5.2 Further terms used in EN 1998-1 (ACh..........ooiiiiiieeeee e 18
1.6 STYMBOLS ...eeiutieeitieeieeeteeeteeeteesiteeteeeteeesteessaeeseeesseesseeesseenseeensseensseensseensseessseensseessseensseens 19
1.6.1 (€ 1531155 =1 LR 19
1.6.2  Further symbols used in Sections 2 and 3 of EN 1998-1.......ccccciiiiiiiiieiiiieiee e 19
1.6.3  Further symbols used in Section 4 of EN 1998-1 ......cooviiiiiiiiieieeeceeeeeeee e 20
1.6.4  Further symbols used in Section 5 of EN 1998-1 ......ccooviiiiiiiiieieeeceeeeeeee e 21
1.6.5  Further symbols used in Section 6 0f EN 1998-1 .......cocooiiiiiiieiiiieeeceeeeeeeeee 24
1.6.6  Further symbols used in Section 7 0f EN 1998-1.......cccovveiiiiieiieiieieeiecie e 25
1.6.7  Further symbols used in Section 8 0Of EN 1998-1.........cccveiiiviieiieiieieriecie e 27
1.6.8  Further symbols used in Section 9 0f EN 1998-1........cccvveviiiiieiiiiieieciecie e 27
1.6.9  Further symbols used in Section 10 0f EN 1998-1 ........ccccovviiieiieiieieeiecieseeeeie e 28
1.7 ST TUNITS cetteiiieeiiteeteeette et e ette et e et e et e esteesataeentaesatbeesseeensseensseensseensseesseensseensseensseesnseennseens 28
2 PERFORMANCE REQUIREMENTS AND COMPLIANCE CRITERIA 29
2.1 FUNDAMENTAL REQUIREMENTS .....ccoiiiiiiiiiiiiieeeee e 29
2.2 COMPLIANCE CRITERIA......uuttiiieeieeiiiiiteeeeeeeeeeateeeeeeeeeeaaaeeeeeeeeeetsaseseeeeeeesisssaseeeeeeeeasasseeeaeaaans 30
2.2.1 (€ 1531155 =1 RO 30
222 URIMALE LML STALE ..oeeiiiiiiieeeeieee ettt e e e et et e e e e eeaaaeeeeeeseeanaseeeeessesnnnnsaneeeeas 30
2.2.3  Damage [MItation STALE .......ccueeuerrieitieriieie et eteeiee sttt et et e e eee st et eteeaesseesreesseesaeeneeneeens 31
2.2.4  SPECITIC MEASUIES ....cuveeuiieuieeeieetieteete et etesete st e et e et eneeeseessee st e seenseeneesseesaeenseenseeneeeneenseenes 32
2241 DIESIZIN .ttt h et bttt h b s bttt h e bt et et eat et s at et enean
2242 Foundations
2.2.43 QUALILY SYSTEIM PLAN.....eevieeieiieeietieiete ettt ste ettt et et e e teesaeestesbeesaesseessessesssesseessesesssensesssan 32
3 GROUND CONDITIONS AND SEISMIC ACTION 33
3.1 GROUND CONDITIONS ....occiiiiiutiitieeeeeeeeiittreeeeeeeeeeiarteeeaeeeeeessseseeesesasisassesaeeesaasssrseeeseesaessrseeeens 33
3.1.1 (€ 1531155 =1 RO 33
3.1.2  Identification Of roUNd LY PES.....c.eeouieierrierieriieie ettt ettt ettt e et eeee e sree e 33
3.2 SEISMIC ACTION ....eeiutieeuiieeieeeieeeireeteeeseseensseessseessseessseessseessseessseessseessseesssesssseesssessnseessseesnseen 35
3.2.1 SEISITHC ZOMES ....vveeevieiiiieeeiee et e ettt e eeteeeeteeeeteeeteesteeeaeeeveeeteesaseesaseeeaseesaseeesseesseesreseseeanns 35
3.2.2  Basic representation of the SEISMIC ACtION ........ccueeveeiiiieiierienieete et sre e e 36
3221 General........cooooiviiuiiieiii e

3222 Horizontal elastic response spectrum
3223 Vertical elastic response Spectrum ............cceeeeeueenne
3224 Design ground displacement ...........ccccceevverieecieneeienieennenne.
3.2.2.5 Design spectrum for elastic analysis
3.2.3  Alternative representations of the S€iSmMIC aCtioN ..........cceeceereerierieiiieiecieeee e 42
3.2.3.1 Time - hiStOTy rePIESENTALION ....eevieeiereeeieiieeieieeeeteetieteeteeaesteeseeteessesseesessaessesseensessaensesseas 42
3232 Spatial model of the SEISMIC ACTION .....cvieveriieierieieeeete ettt esreeaesreeaessaensens 43
3.2.4  Combinations of the seismic action with other actions.............cceevveeveiieecieiiieniiecieeeiees 44
4 DESIGN OF BUILDINGS 45

4.1 GENERAL ..ot 45



N 0 B 170 o TSRO PRSPPSOt 45
4.2 CHARACTERISTICS OF EARTHQUAKE RESISTANT BUILDINGS .....cccoiuviieeiiiieeeiieeeeireeeeeveeeeeannns 45
4.2.1  Basic principles of conceptual design
42.1.1 Structural SIMPlCIY ...cvevvevereieiieieierieieeeeene
42.1.2 Uniformity, symmetry and redundancy.............cceouerierienerienieienieeeenie e seeve e 45
4213 Bi-directional resistance and Stiffiess ...........coceoveiriiininiie e 46
42.14 Torsional resistance and stiffness
4215 Diaphragmatic behaviour at Storey level..........ocooiiiiiiiiiieece e
4.2.1.6 Adequate fOUNAALION ....c..eoiiiiiiieiiiieert ettt sttt
4.2.2  Primary and secondary SeiSmic MEMDETS..........ccccvererenererernens
4.2.3  Criteria for structural regularity.........ccccooeeverveevienienenienenncneneene
4.23.1 GONETAL. ...
4232 Criteria for regularity in plan.................
4233 Criteria for regularity in elevation.....
4.2.4  Combination coefficients for variable actions.............cceceeveneenee.
4.2.5  Importance classes and importance fACtOTS .........c.cccvevvveriieireiienienieseee st e e
43 STRUCTURAL ANALYSIS ..ottt ittt st st s
431 MOCEIING ..ottt ettt ettt et e st e bttt et e e nte e tesneesneenaeeneenneens
4.3.2  Accidental torsional €ffECtS .........cccuiiiiieiiiiiiicie e e
433  Methods of analysis

433.1 General......coooevivineneeeeee
4332 Lateral force method of analysis ...........
4333 Modal response spectrum analysis
4334 NON-HNEAT METROAS ...ttt sttt et e b enee
4335 Combination of the effects of the components of the seismic action
4.3.4  Displacement CalCUlation.........cceecuiiieiieiieriieiieieetterteesie et eteeee e e steesaeeaeeseesreesreeseenseens
4.3.5  Non-structural @lemMENtS. .......c..coiririeiirieiinirereeeet ettt sttt
43.5.1 GENETAL...cueiiieiiiieieeeeee e
4352 Verification ...............
4353 Importance factors
4354 Behaviour factors ........c.ccecevvevinincniccieinicncncnne
4.3.6  Additional measures for masonry infilled frames
4.3.6.1 GOIETAL. ...ttt b e bttt h et b e sttt n et aeere
4.3.6.2 Requirements and criteria......................
43.6.3 Irregularities due to masonry infills
43.64 Damage limitation of infills ...........
4.4 SAFETY VERIFICATIONS .....ccccecveerennennne.
O N € 1<) 1<) 1 L USSR
442 UIimAte IIMIE STALE .....eeeeeeiieieeeiestieieeteecee sttt et et et eene e st e et enteeneesnaesseesseesseeseennesneenns
4421 General......c.cccecvvennnne.
4422 Resistance condition
4423 Global and local ductility condition
4424 Equilibrium condition .........c.cccceveennne
4425 Resistance of horizontal diaphragms...........cecueveeiierieieninienieeeeeee et
44.2.6 Resistance of foundations. .........c.coueieiiirininiieee et
4427 Seismic joint condition..............cceevenee.
4.43  Damage limitation
443.1 General........oovivinineicenee
4432 Limitation of interstorey drift
SPECIFIC RULES FOR CONCRETE BUILDINGS 78
5.1 GENERAL

5.1.1  Scope
5.1.2  Terms and definitions

5.2 DESIGN CONCEPTS ...uvtviiiiiieeiiiittteeeeeeeeeittteeeeeeeasaarsaseeesaesssssaseassassssssssseeessesssssssseesssesssssssseeees
5.2.1  Energy dissipation capacity and ductility classes ..........cccevevuirierierieesieeieeieseese e 80
5.2.2  Structural types and behaviour factOrs..........cccuerierieriiicie e 81

5.2.2.1 Structural types

5222 Behaviour factors for horizontal S€ISMIC ACHIONS. ......ccuevueeieriieierieeierieeiee et
5.2.3  DESIGN CIILEIIA 1.vvevvivieiieiieieeteete et et ere et e etae st e steesaeesaeeseesseesseesseesseesseessessseseesseessesssenes

5231 General........oovivinineicenee

5232 Local resistance condition

5233 Capacity design rule.........cceeveevervenennnn.

5234 Local dUCtIlity CONAITION ..e.vievverieeieieeieiieteie ettt steeae e e aesseessesseessesseessesseenses



5235
5.2.3.6
5237

Structural redundancy ...........cccceceveerierieeneenne.
Secondary seismic members and resistances...
Specific additional MEASUIES ...........cccveriieierieiieieeiete ettt e et b e eesseesaenaeeneenne

524  Safety VErifiCAtIONS .....ceoiuiiiiieiieie ettt ettt be b e taeete e be e b e esbeenaeereas

5.3 DESIGN TO EN 1992-1-1

5.3.1 General ......

53.2 Materials

5.3.3  BeRaVIOUL FACtOT ....cuviiiiiiiiieceee et e e e et e e eeareeeeennees
54 DESIGN FOR DI C M ...ttt ettt e e e ettt e e e e e e e ata b e e e e e e e eeanraeeeens
54.1 Geometrical constraints and MAaterialS.........cccouvviiiiiiiiiiiiiiieie e

54.1.1
54.1.2

Material TEQUITEIMEINLS ......cc.eetirtieieniieieiteetente ettt ettt ettt et ebt ettt e sbesate bt ebeenbesbeeneeeseennes
Geometrical constraints....

54.2  Design action CfFECES .....ccveciiiiieiieiieie ettt ettt ettt raenees

5421
5422
5423
5424
5425

General

Special provisions for dUCtile Walls..........ccocveierieieniieieriieeie e
Special provisions for large lightly reinforced walls

5.4.3  ULS verifications and detailing

5.4.3.1
5432
5433 Beam-COIUMN JOINES ....eeuviivieieeiieieitieiesteete st etesteete s e eaesteesesteessesseeseesseessesseessessasssessenssanes
5434 DUCHLE WaLS.....eoiiiiiiieie ettt ettt s
5435 Large lightly reinforced walls
55 DESIGN FORDCH ..ottt
5.5.1  Geometrical constraints and mMaterialS.............cceeveiiiiiieiieiiiie e
5.5.1.1 Material requirements .
5.5.1.2 GEOMELIICAl CONSITAINES ... .vieviiieieeiieeeiiecieeeie et e et esteeebeeeteeebeestaeesbeesaeeenseessseeseessseessaessseans
552 Design action CfFECES .....ccverieriieieiieciereeie ettt ettt e s e e et eaesnnesneenseeneeens
5.5.2.1 Beams.......ccoviiiieiecie e
5.5.2.2 Columns
5523 Beam-column joints..........
5524 Ductile Walls......cccooeveniiiininininincicccecncene
5.5.3  ULS verifications and detailing..............ccocceveeeneenen.
5.5.3.1 Beams......cocooiiiiiiiniii
5.5.3.2 Columns.......ccccceveereennene
5.5.3.3 Beam-column joints..........
5534 Ductile Walls......ccccoceevinieiineiniiieiee
5.5.3.5 Coupling elements of coupled walls...........cc..........
5.6 PROVISIONS FOR ANCHORAGES AND SPLICES ...................
5.6.1  General .......cocviieiiiiiieeiieceeeee e
5.6.2  Anchorage of reinfOrCement ...........coevuieiieiiieiiieieeiere ettt
5.6.2.1 COLUINIS ..ttt b ettt b e et e bt e a e bt satesbeeste bt e st esbeeseenbeeanenee
5.6.2.2 Beams......cocoveeiiniiiiiniicee

5.6.3  Splicing of bars
5.7 DESIGN AND DETAILING OF SECONDARY SEISMIC ELEMENTS

5.8 CONCRETE FOUNDATION ELEMENTS .....cceiittiteesitteesotteeeeereeessnsreesssssesesssssesssssseesssssesssssssesnnnes
581 SCOPE et e st sttt et e et
5.8.2  Tie-beams and foundation BEAMS ..............cccouiiiiiiiiiiiiiii e
5.8.3  Connections of vertical elements with foundation beams or walls.................cccccecienn. 125
5.84  Cast-in-place concrete piles and pile CaPS .......oooeeruieriieiiieiiinieiiesee e

5.9 LOCAL EFFECTS DUE TO MASONRY OR CONCRETE INFILLS
5.10 PROVISIONS FOR CONCRETE DIAPHRAGMS
5.11 PRECAST CONCRETE STRUCTURES...............

5.11.1
5.11.1.1
5.11.1.2
5.11.1.3
5.11.1.4
5.11.1.5

5.11.2
5.11.2.1
5.11.2.2

5.11.3

General........cooeveninenenieiccee, .
Scope and StUCIUTAL EYPES.....evueeuiiriieiiriieierieetee ettt sttt ettt et
Evaluation of precast SIIUCLUIES ........cccueruieieriirienieeienteeit ettt sttt s ee e ebeseeens
Design criteria
Behaviour faCtOTS .....c..eiiiiiiiitiriieete ettt
Analysis Of transient SItUALION ........cceeveruieierieeiesieeeesieseetesteeae et e steeaesseeseessessaesesseensenes

Connections of precast elements... .
GENETAL PIOVISIONS ..vevvievietieeiesieeiesteetesteetesteestesteessesseestesseessesseessasseassessesssesseessessesssessenssenne
Evaluation of the resistance of CONNECHIONS. ........c.cviririerieieiiirieeeeeeee e

ELEMENLS ...ttt ettt ettt ettt e neene e ens



6

5.11.3.1 BRAIMIS ..ot et e et e e e e e e et e e e eateeeetaeeearaaans

5.11.3.2 COIUIMINS ...ttt ettt e et e et e e e e eaeeeateeeteeeaaeeeseeenseeeseeenseenseeenreeesseenseenns
5.11.3.3 Beam-COIUMN JOINES .....ecueetiriieiiriieieeieeiert ettt ettt ettt ettt be et sbeestesbeeanesbeens
5.11.3.4 Precast large-panel walls
5.11.3.5 DIAPNTAGINIS ...ttt ettt ettt e e st e b e et e st e seeenbesaeenbesbeensesneenbesseens
SPECIFIC RULES FOR STEEL BUILDINGS 137
6.1 GENERAL ....utviiieetiiie ettt e e ettt e e ettt e e etteeeeettseeeetabeeeaatseaaesbseeeassseeesssaeaenssseeaanssseesssaeaeasseeeananes 137
6.1.1 SCOPE ettt sttt et s b et e bt e et e e b e e e bt e s bt e eabeesabeeeabeesabeesareens 137
6.1.2  DCSIZN COMCEPLS ..evveiietietieteeieetesetesteeteesteeseasaessaenseesseansesnsesneesseenseenseensesssesssenseessesnsens 137
6.1.3  Safety VErifiCAtIONS .....ccueeieieiieieeieeieeeeie ettt et e st e st eseenseenseeseesseenseensens 138
6.2 LY DN 21 8 7N PR 138
6.3 STRUCTURAL TYPES AND BEHAVIOUR FACTORS.......ccceiuuiieieeieeeeieeeeeeeeeeeeneeeeeeaeeeeeeneeeeenneees 140
(TR T8 B3 g (o110 1 B o1 TSRS 140
6.3.2  BeRAVIOUT FACLOTS. .....vuviiiiieiiie ettt ettt e e et e e e e e s seaaeeeeenaaeessanaeessnaeeeans 143
6.4 STRUCTURAL ANALYSIS ....otiiiiiieieeittieeeetteeeeeteeeeeeteeeeeetaeeeeeaeeeesaseseeesseseeeaseeeeaseseeeesseeeannseeas 144
6.5 DESIGN CRITERIA AND DETAILING RULES FOR DISSIPATIVE STRUCTURAL BEHAVIOUR COMMON
TO ALL STRUCTURAL TYPES ....ceiiitiieiiitiieeetteeeeitteeeesireeeesaseeesstsesaesssseseesseeeesssseesasssesessssessesssessssssesanns 144
6.5.1 (€ 1< 113 -1 (PR 144
6.5.2  Design criteria for diSSipative StIUCTUIES ........c.eccverierierieeieiieieeseesieere e eeeeseeesseeseesneas 144
6.5.3  Design rules for dissipative elements in compression or bending .............cecveeveevereeenen. 145
6.5.4  Design rules for parts or elements in teNSION..........cerveriereeriieiierierieeee e 145
6.5.5  Design rules for connections in diSSipative ZONES ...........cccceereererrrierienienieeieeeeeeeseeeen 145
6.6 DESIGN AND DETAILING RULES FOR MOMENT RESISTING FRAMES........cccoiviiieiiieeeeieeeeeneeenns 146
(OO B B Ty ey 1 I 51 1<) o - RS SRSR 146
60.0.2  BAIMS ..ooiiiiiiiiieieee et e e e et e e e e e e ——rteee e e e traateeeeaaaas 146
6.6.3 (070 15717 1 J PR 147
6.6.4  Beam to COIUMN CONMNECTIONS ... ...iiiieiiiiieiieeeeeeeeeeeeee e e et ee e ettt e e eaeeesetaeesesaaeesesnaeeesenaeeeeas 149
6.7 DESIGN AND DETAILING RULES FOR FRAMES WITH CONCENTRIC BRACINGS.........ccoveeeererennne 150
6.7.1  DESIZN CTILEIIA 1.vveevvereieieiesiiesieeieeteeteeeteesteeteeseestessaesseesseesseessesssesseesseesseessenssenssesseesseensens 150
6.7.2  ANALYSIS c.eoviiiieiiciie ettt ettt ettt e st e et e e b e e nae e e s ree st e beenbeenseessenreesaenrens 151
6.7.3  Diagonal MEMDEIS......ccuiiiieiieiierieriiete et et eteettestee e eteeaesaesseesseesseenseenseessesseenseenseensens 152
6.7.4  Beams and COIUIMIS .........c..oeoeirieeieeee et eeee e eeeee e e e et e e e e e e et e e e eereeeeeaneeeeneneeeans 152
6.8 DESIGN AND DETAILING RULES FOR FRAMES WITH ECCENTRIC BRACINGS ......c.ceeevvveeererieenns 153
(TR T8 B B Ty ey 1 I 5L 1<) o - R TSRS 153
6.8.2 SEISIMIC TINKS...evvviiiiiieieeeieee ettt e e e e et e e e e e s e e eaaaaeeeeesseesnnaaaeeeeeseanns 154
6.8.3  Members not containing SEiSMIC lINKS..........cccuerieririiriiieiereee e 157
6.8.4  Connections of the SEISIMIC LINKS ....c..oeiiiiiiiiiiii et 158
6.9 DESIGN RULES FOR INVERTED PENDULUM STRUCTURES ......cccoiuiiiiiiiieeeiiieeeeiieeeeieeeeeeireae e 158
6.10 DESIGN RULES FOR STEEL STRUCTURES WITH CONCRETE CORES OR CONCRETE WALLS AND FOR
MOMENT RESISTING FRAMES COMBINED WITH CONCENTRIC BRACINGS OR INFILLS ......c.cvveevvveeeeineeennns 159
6.10.1 Structures with concrete cores or concrete WallS ..........ooovvveveeeiiiiiiieeiiiieeeeee e 159
6.10.2 Moment resisting frames combined with concentric bracings..........c.ccocceceeeeveeienenne. 159
6.10.3 Moment resisting frames combined with infillS..........ccccecevveriiiinininininceee 159
6.11 CONTROL OF DESIGN AND CONSTRUCTION .....c.uuviieiurieeeereeeesereeesseseeeesssseeesssesesssseessssssesennns 159
SPECIFIC RULES FOR COMPOSITE STEEL — CONCRETE BUILDINGS ......ceceerrueeeene 161
7.1 (€521 21 27N SRRt 161
8 T o) o TSR 161
T.1.2 DESIZN COMCEPES -.euvrentientietieteete et st ente et et ette et e sb e e b e e bt estesatesbeesbeenbe e bt enteeaeesbeenbeenbeenneas 161
7.1.3  Safety VErTICAIONS . ...oouiiiiuietieiceeieiiee ettt b ettt et e b et eneene s 162
7.2 IMATERIALS ...ttt ettt e et e e e ettt e e e e eate e e ettt e e e eateeeeeaseeeeetseeeesateeeeensseseenaseeeeaseeeaans 163
7.2.1 (0003 3163 (<1 (=TSRRI 163
7.2.2  REINTOTCING SEEEL.....ccuiiiiiiiiiiiieiiece ettt ettt e te e ae st e saeesseebeesseesseessessaessaenseas 163
723 SHIUCTUTAL SEEEL.....coieeeiiiceeie ettt ee e et e e e e e e eenaeeeeenteeeeennns 163
7.3 STRUCTURAL TYPES AND BEHAVIOUR FACTORS.......ccceiviieiririieesireeenereeesserseeesnseeesssseeesssseens 163
70 T B 5 g (e80T TSRS 163
7.3.2  BehaviOUr FACTOTS.....cuviiiiiiiie e e e e e e e e eenna e e eenneeeann 165
7.4 STRUCTURAL ANALYSIS ....oviieeeteieeeteeeeeeeeeeeeeteee e et e e e et e e eeaeeeeeeaeeeeeeaneeeeeseeeeeeseeeeeesseeeeenneens 165
B B oo oSSR 165
7.4.2 SHTTNESS OF SECTIONS .vveeeeiieie ettt e e et e e e e e e e et eeeeeeseesnnraareeeeseanns 166



7.5 DESIGN CRITERIA AND DETAILING RULES FOR DISSIPATIVE STRUCTURAL BEHAVIOUR COMMON

TO ALL STRUCTURAL TYPES.....ceuttitiiiteriteniteteett ettt etteeteesteesteesneesnesssesaeesueesaeenseenseennesasessnenseenseeneensesnnes 166
T B € 1 1<) Y PP USSR 166
7.5.2  Design criteria for diSSipative StIUCIUIES ........c.ccveruieeierierierieeieeie e see st enee e eeeseeeeeens 166
7.5.3  Plastic resistance of diSSIPAtiVe ZONES .........cecuieuiriieieriieitierieeie et ee e eaee s 167
7.54  Detailing rules for composite connections in diSsipative ZONes............cceeceereerueerereennenns 167

7.6 RULES FOR MEMBERS ......cuttiuttetiesttesttete st stesstestte st et enteestesseeseaseensesmeesseesaeenseanseenseeneanseans 170
Ti6.1  GENEIAL ..oouviiiiiiiciiieieeeecte ettt ettt sttt e b e eabeereeereeete e beenbeenseersenraens 170
7.6.2  Steel beams composite With S1ab ...........ccoviiiiiiiiiiiiiiceceee s 172
7.6.3  Effective Width 0f SIab........ccuiiviiiiiiiiiiciececeeee et 174
7.6.4  Fully encased cOMPOSItE COIUMMNS .........ccvievirieriieiiieieeie ettt sreereeseeesesenens 176
7.6.5  Partially-encased MEMDETS .........ccccvirierieriieiietieieeteseesteeieebesaeseesreesseesseenseessesssessnens 178
7.6.6  Filled CompPOSIte COIUMNS ........eecuieeiieiieriieiieieeiesiesee st eieeaesseestesseeseeneeensesseesseenseensens 179

7.7 DESIGN AND DETAILING RULES FOR MOMENT FRAMES......cceeriiiniiiieerenreneenieeteeneeneenenneens 179
7. 7.1 SPECIFIC CIILEIIA . euvieuvieieeieeeesie sttt ettt et et et e e et e seaesseesseenseensesneesnsesseanseenseensesnsensaens 179
T2 ANALYSIS ettt ettt et ettt eeae ettt e enteeneenaeen 180
7.7.3  Rules for beams and COIUMNS ..........ccueiiiiiiiiiiiiiecieeie et re e ae e 180
7.7.4  Beam to COIUMN CONNECLIONS ... ..cccvieerieitieeieeiieeeteesreesreesreesereessseessseessseessseessseessseenses 181
7.7.5  Condition for disregarding the composite character of beams with slab. ........................ 181

7.8 DESIGN AND DETAILING RULES FOR COMPOSITE CONCENTRICALLY BRACED FRAMES............ 181
7.8.1  SPECIFIC CIILEIIA. .euietietiiiiiieitieite et ettt ettt ebeesbeetaesteeste e beesbeesseeasesseesseenseesseessessnens 181
T.8.2  ANALYSIS ..icuvieuiiiieiieiieie ettt ettt ettt ettt e ta e te e te e beerbeeraeeatenteebeenseenseesaenraens 181
7.8.3  Diagonal MEIMDETS......c..ccieriieriieiieieiteseerte et et e eteetaestaesteebeessesssesseesseesseesseessenssesssesseens 181
7.84  Beams and COIUMNS .........ccccieriieiiiiiiiie ettt ettt steeteebeesaeseesaeesseeseenseessesssensnens 181

7.9 DESIGN AND DETAILING RULES FOR COMPOSITE ECCENTRICALLY BRACED FRAMES .............. 181
7.9.1  SPECIFIC CIILEIIA . euvieuvieieeieeteeieste et et et et et et e e eateseaesseesseenseensesnsesnsesseanseenseensennsensnens 181
7092 ANALYSIS ..ouiieeieeiieiieeete ettt et e st e b e ente e e e enee st e st enteenseentenraens 182
A T U111 <O SRR 182
7.9.4  Members not containing seiSmic liNKS............ccoceeiiriiiiiiiiiieeee e 183

7.10 DESIGN AND DETAILING RULES FOR STRUCTURAL SYSTEMS MADE OF REINFORCED CONCRETE

SHEAR WALLS COMPOSITE WITH STRUCTURAL STEEL ELEMENTS ...ttt 183
7.10.1 SPECITIC CIILEITA ... eevieuiieeiieeieetiecte ettt ettt ettt te et e e b e e b e esaesteesteebeesseennesseenns 183
7.10.2 ANALYSIS ..evvieeieiiieiiiecit ettt ettt ettt et esbe e be et e et e e rteete e be e b e enbeetbeetaebaebeenseeneas 185
7.10.3 Detailing rules for composite walls of ductility class DCM ...........cccoocvevveriereneennnnns 185
7.10.4 Detailing rules for coupling beams of ductility class DCM..........c..cccovvevivevieieniennnnns 186
7.10.5 Additional detailing rules for ductility class DCH..........c.cccccovenininininrnniinincncnee, 186

7.11 DESIGN AND DETAILING RULES FOR COMPOSITE STEEL PLATE SHEAR WALLS ......cccecuevuennnnn 186
7.11.1 SPECIFIC CIILEIIA ... eevieniieiiieeieeiieie ettt sttt ettt ettt et et et e esaessaesseeseensesnnesneenes 186
7.11.2 ANALYSIS -ttt ettt ettt ettt ettt et e st e r e e be e aeeaeenees 187
7.11.3 Detailing TULES......c.eeoiiiiieiiee ettt sttt an 187

7.12 CONTROL OF DESIGN AND CONSTRUCTION ....c.ututeurenietintentinienieenrententenseneessesmeeneeseensensensensenne 187
SPECIFIC RULES FOR TIMBER BUILDINGS 188

8.1 GENERAL ..ottt sttt st ettt st ettt et besa e bt saeeae et nnene e e b e 188
T 0 B o0 o TSRS 188
81,2 DEfINIIONS ..cuvievieiieiieiecie ettt ettt et eete et e b e esbessaessaesaeesbeesseersessseessesseenseensennsansnens 188
81,3 DESIGN COMCEPLS .eeuvierrierrerrerrertierteeseereetesstesseesseesseessesssesseessaesseassesssesssesseessesssenssenssessanns 188

8.2 MATERIALS AND PROPERTIES OF DISSIPATIVE ZONES .......ccocteriteniienieeienrenieenieenteereenesnenseens 189

8.3 DUCTILITY CLASSES AND BEHAVIOUR FACTORS.....c..cecttiiinireieeieeieerenrenieesueeseenseennesanenseens 190

8.4 STRUCTURAL ANALYSIS ...teuiiiiiiienitenitenieeteente ettt eusesueesteenteesseesnessnesanesaeenseenseenseenseesnessnenseens 191

8.5 DETAILING RULES ....outitiiiiieitenitenieeieeteeteseeesieesteesseeaseeanestsesteeseesneennesanesaeesaeenseenseensesanenseens 191
T I € 1)1 1< 1 (PSS URPR 191
8.5.2  Detailing rules for CONNECHIONS .......c.eeviriiriieriieiieieee ettt sttt ee et eeens 192
8.5.3  Detailing rules for horizontal diaphragms ..........cccceoeeiriieieiieniie e 192

8.6 SAFETY VERIFICATIONS ....uviuiiiiniiiieiteitetentete sttt et ete st e sae ettt ensese st s b saeeue et ennenesaenne e 192

8.7 CONTROL OF DESIGN AND CONSTRUCTION ....c..euteuienientiientieieeieenretenteneseeeresaeeneeseensesensennenes 193
SPECIFIC RULES FOR MASONRY BUILDINGS 194

9.1 SCOPE ..ttt 194

9.2 MATERIALS AND BONDING PATTERNS ....uvvviiieiiiiiiireeeeeeeeeiitrereeeeeeensitaereeeeeeeeessssessseseessnseeees 194



0.2.1  Types Of MASONIY UNILS......ccverieriieriierrieiieieeteesteesteeseesessaeseesseesseesseesseessesssesseesseessenssens
9.2.2  Minimum strength of MAaSONTY UNILS..........ccvrierierierieeie et
0.2.3  IMIOTEAT 1.ttt ettt et ettt et e et e e bt e ettt e bt e et e e e abaeenbeesbaeenbees
0.2.4  MaSONTY DONA ....cciieiiiiieiecie ettt ettt e seaesaesseesse e seensesnsesseesseenseenseensens
9.3 TYPES OF CONSTRUCTION AND BEHAVIOUR FACTORS ....ceouttiiiiriieeiienieenitesieeeieesneeseeenane
9.4 STRUCTURAL ANALYSIS ....cettetteteeiteeiteeitesieesseesseeeeeeeeneesneasseenseenseensesnsesneesseesseenseeseensesnsenns
9.5 DESIGN CRITERIA AND CONSTRUCTION RULES .....ceciutiiiiieriteeiienieeeitesieesitesreeeneesreesneesane
9.5.1 (€115 v 1 OO
9.5.2  Additional requirements for unreinforced masonry satisfying EN 1998-1.......................
9.5.3  Additional requirements for confined MasoONIy ..........ccccceviiiieniriieieeee e
9.54  Additional requirements for reinforced MasoONIy..........ccceecvevierienienieriieieeieeeeeeie e
9.6 SAFETY VERIFICATION ......tirtteitetintenitenitenieenteenteenteeseesseesueenteenteentesssessaesusesbeenseenseensessesmeenne
9.7 RULES FOR “SIMPLE MASONRY BUILDINGS” ...c..etrttrutinieetierernenreneenieenseeneensesseesseesseenseenens
L B B € 131 1<) Y LTSRS
0.7.2  RUICS .ttt ettt ettt ettt e e et e e st e st e bt enneenneene e st enseenneenreas

10 BASE ISOLATION

10.1 SCOPE ..ttt ettt ettt et e et e et e et e e e e et e e e taeete e e tae e tee e aaeentae e taeebte e tbeebeeetaeeteeensaeenteas
10.2 DEFINITIONS ...ooiiieiiiiiteeee ettt e e e e eec et e e e e e e et ettaaeeeeeeeeeeasaaaaeeeeeeeaesstaseeaeeeeaasssseeaaeeeaansnnnees
10.3 FUNDAMENTAL REQUIREMENTS .....cciiiiiiuteriieeeeeeiiiereeeeeeeiessareeeseeseesnsssseseessssssssssseesssssnssannees
10.4 COMPLIANCE CRITERIA .....eccutiiiieeeireesiteeatseesteesseessseessseessseesssessssessssessssesassessssessssessssessssessnne
10.5 GENERAL DESIGN PROVISIONS ....cccuttiiitieeiieeriteenreesseesseesseessseessseesssessseesssessssessssessssessssessnns
10.5.1 General provisions concerning the deVICES.........ccvverrieriieiirieriesieeie e sre e
10.5.2 Control of undesirable MOVEMENTS ...........cc.eeevuiiiiiiiieeetie ettt ettt et e eeaee e
10.5.3 Control of differential seismic ground MOtIONS ..........cceeeverrierieerieeierieieesieerie e
10.5.4 Control of displacements relative to surrounding ground and constructions................
10.5.5 Conceptual design of base isolated buildings ...........ccecveeverierieneeriie e
10.6 SEISMIC ACTION ....eiiutieiuittetieetteettestteetteeateesbeesateeebteeabeesseeenbeesseesabeeensaesbeesseesnseesnseesnsees
10.7 BEHAVIOUR FACTOR ....voeiiiiiieiiiieieeeeeeeeeiteteeeeeeeeeittaaeeeeeeeeeeaaaeeeeeeeeeaesssasesaeeeeaenssssseeaeeeaansnnnees
10.8 PROPERTIES OF THE ISOLATION SYSTEM ....cciiiiiiiiiiiiirieeeeeeeeiitireeeeeeeeeeiisreeeeeeeeesesssseeeeeessesnnnees
10.9 STRUCTURAL ANALYSIS ..eeeutteetteeteeeteeetteeseeesseeeseeassssessesessssassesesssssssssessssessesesssssssesesssssnses
10.9.1 GONETAL .....oiiiiieeeee e et e e et e e e e et e e eeaaneas
10.9.2 Equivalent linear analySis ...........ceeerieieriereneeeee ettt
10.9.3 Simplified lINEar aNaAlYSIS..........c.eevierieriieiieiieiieseete ettt esteeseesessaesseenas
10.9.4 Modal simplified linear analysis...........ccceevvieierierieriieieeie et re e eene s
10.9.5 TImME-hiStOry ANALYSIS.....cccvevieriieiieieeieieete ettt ettt e e teeaeeseereesreeseesseesseas
10.9.6 NON Structural IEMENLS .........cccviiiiieiiieiie ettt ettt e e e ereeeveeereesereesabeeneneas
10.10  SAFETY VERIFICATIONS AT ULTIMATE LIMIT STATE.....cccuttiiiiiiieeiieeeciieeeeiveeeeiveeeeseveeeenens

ANNEX A (informative) ELASTIC DISPLACEMENT RESPONSE SPECTRUM...........cccccceueeunee

ANNEX B (informative) DETERMINATION OF THE TARGET DISPLACEMENT FOR
NONLINEAR STATIC (PUSHOVER) ANALYSIS

ANNEX C (normative) DESIGN OF THE SLAB OF STEEL-CONCRETE COMPOSITE
BEAMS AT BEAM-COLUMN JOINTS IN MOMENT RESISTING FRAMES..........ccccceeveeruennnces

215

219



		2026-04-24T10:09:33+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




