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Motivation

o To summarise the current rules
for seismic design

of steel structures
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| ecture outline

1. Benefits of steel structures
2. Design criteria for steel structures

3. Detailing rules for steel structures
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, Highductility

\"4

The steel is characterized by thactility that
. is the capability to perform plastic
__deformations without failure
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Benefits of Steel Structures

_Ductility levels3. YSTEMDUCTILITY

" The great variability of structural typologies allows designing to ge

ordifferent seismic performances
steel structures
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EN1998-1:2008 Ch. 6 Design Concept

EN 19981 (H.6 DESIGNCONCEPTS DUCTILITECLASSES BEHAVIOURACTORS

el

al €
Low dissipative

structural
behaviuor

DCL (low)

Specific rules fo

steel buildings* d = (structural type)

DCM (medium) and @K n

ao ¢
Dissipative
structural

behaviuor DCH (high)

q =f (structural type)

* For the design of non dissipative sts@lucturessee: EN1993
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Rules for Dissipative Structures

_ Material Properties

D

Estimatethe actualyield strength of dissipative
members/connections, which can be
substantiallylargerthan the nominalone.

fymaK T&W

RECOMMENDEECS8 WLUE
%= 125

or
S

or
)

f

y,max
f):

Q-

Is actualmaximum yield strength of the steel of dissipative zone
iIsnominalyield strength specified for the steel grade
IS overstrenghtfactor
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Rules for Dissipative Structures
Material Toughness : —
el g \ X E_E:_ _—

CHOICE OF STEEL MATERIAL FOR THE DESIGN OF
SEISMIC RESISTANT STEEL STRUCTURES

M. Feldma

D

Thechoiceof materialto avoid

Of prittle  fracture in view of
> toughnesss another keyissue in the
seismiadesignof steelstructures.

nn, B. Eichler, G. Sedlacek, X.XXX

Background documents in support to the implementation, han ization and

monizal
further development of the Eurocodes

or
'S

E@ requiresthat the toughnessof the

steelsshould satisfy the requirements
for the seismicaction at the quask

permanent value of the

servicetemperature according
to seeEN19931-10.

Joint Report

Prepared under the JRC — ECCS cooperation agreement for the evolution of Eurocode 3
by representatives of CEN / TC 250

Editors: X. Xxxxx, X. XXxxx and X. XXxxx

First Edition, xxx 2010

EUR xxxxx EN - 2010

I JRC N eges
al CECM

UROPEAN COMMISSION .A E K S

Recent studies have shown that the
limitation givenin Eurocode8 is safe-

sidedfor Europearearthquakes
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D

Structuraltypologiesand behaviourfactors

el Codebehaviourfactors are mostly empirical,and
are supposedio accountfor ductility, redundancy

overstrength of different structural
Ortypologies
'S
_ . Ductility Class
o STRUCTURAL TYPE el OCH
s [2)_MRF , 4 5oty
b] CBF
Diagonal bracings 4 4
V-bracings 2 25
c) EBF 4 Sa/an
d) Inverted pendulum 2 2o/t
2] Concrete cores/walls See section 5
f) MRF + CBF 4 dagay
g) MRF + infills
Unconnected infills . .
Fd =
Connected infills See section 7
Isolated infills -
4 Syt

EN1998-1:2008 Ch. 6 Steel buidings
Rules for Dissipative Structures

Moment Resisting-ramegMRHF

T )
I
s @

;

'//// i 727 /l/// I, ’77
Diagonal braced frames (CBF)

G e

Eccentric braced frames (EBF)

V Bracing (CBF) MRF + CBF
>

x ;: :-l:
Eetfattr A i A R Tl
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EN1998-1:2008 Ch. 6 Steel buidings
Rules for Dissipative Structures

| Elementin compressionof dissipativezones
e

>

D

Sufficientlocal ductility of memberswhich dissipateenergy in compressionor
bending shallbe ensuredby restricting the width-thicknessratio b/t accordingto
or the crosssectionalclassespecifiedin EN19931-1

S Local slenderness b/t and local ductility

Internal compression parts

| e | e
S jc c _ _ c __ l;\xi;_of
N ;| ending

Y VS N =

_ w -

Outstand flanges
Cc c
- i B
t SN t! th kA
:
Rolled sections Welded sections

Requirements on cross-sectional class of dissipative elements depending
on Duciility Class and reference behaviour factor

Feference value of
behaviour factor g

Required cross-

Dctility class .
y sectional class

15=g=2 class 1. 2or3
DCM

2ag=4 class 1 or 2
DCH g=4 class 1
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EN1998-1:2008 Ch. 6 Steel buidings
Rules for Dissipative Structures

., Elementin tension of dissipativezones

D

Fortensionmembersor parts of membersin tension,the ductility requirementof
EN19931-1 shouldbe met.

O Where capacitydesignis requested,the designplastic resistanceN, o4 shouldbe
S lessthan the designultimate resistanceof the net sectionat fastenersholesN, g4
sothe following expressiorshouldbe satisfied

or
S
f .

%2 Ll%& B

A 9o T

A... isnet resistant area
A
I o 1S safety factor for the resistance of the members without holes

ISgross area

I o Issafety factor for the resistance of the members with holes
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Design criteria for
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If dissipative zones are located in the structural

Detailing rules formembers the connectionsof the dissipativeparts to
steel structuresthe rest of the structure shall have sufficient

overstrength to allow the development of cyclic

yieldingin the dissipativeparts.

Courtesy of Piluso

Whendissipativezonesare locatedin the connections
the connected members shall have sufficient
overstrength to allow the development of cyclic
yieldingin the connections
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