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ABSTRACT

The proposal presented subsequently was
forwarded by the author, in August 2010, on the
eve of the 14" European Conference on Earthquake
Engineering, to:
- Prof. Atilla Ansal, Secretary General,
EAEE;
- Dr. Mariano Garcia-Fernandez, Secretary
Genera, ESC.

This proposal was to a high extent afollow up of
the project “Quantification of seismic action on
structures’ (2005-2008), in which research groups
of institutes of Romania (coordination), Russian
Federation and Republic Moldovawereinvolved.
A summary outcome of the project referred to is
represented by the volume[Sandi & al., 2010a]. A
brief presentation of thevolumereferredtoisgiven
in its foreword, reproduced in Annex Il. The
correspondence related to the submission of the
proposal is reproduced in Annex 111. A paper on
thissubject, [Sandi & al., 2010b], presented at the
14" European Conference on Earthquake
Engineering, isalso reproduced in thisissue of the
journal.
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REZUMAT

Propunerea prezentata in continuare a fost inaintata
de autor, Tn august 2010, in gjunul celei de a 14-a
Conferinte Europene de Inginerie Seismica,
domnilor:
- Prof. Atilla Ansal, Secretar General,
EAEE;
- Dr. Mariano Garcia-Fernandez, Secretar
Generd, ESC.

Aceasta propunere fost in mare masurd o urmare a
proiectului “Quantification of Seismic action on
structures’ (2005-2008), in care au fost angajate
grupuri de cercetare din Roménia (coordonare),
Federatia Rusa si Republica Moldova. Un rezultat
de sinteza al proiectului mentionat este reprezentat
de volumul [Sandi & al., 2010a]. O scurtd prezentare
a acestui volum este data in prefata sa, reprodusa
in Anexa II. Corespondenta legata de Tnaintarea
acestei propuneri este reprodusa in Anexa III. O
comunicare asupra acestui subiect, [Sandi & al.,
2010b], prezentata la cea de a 14-a Conferinta
Europeand de Inginerie Seismicad, este, de
asemenea, reprodusa in acest numar al revistei.

Cuvinte cheie: scari de intensitati, criterii
instrumentale, compozitie spectrala

1. THE PROPOSAL

1.1. Reasons

Theconcept of seigmicintendty isquitepopular,
but itssenseisrather vague. If compared withthe
functionsthat may be expected to befulfilled by it,
someessentid shortcomingsmay bereveded. Two
of them must beemphasi zed primarily:

1. Accordingtowell established engineering
knowledge, seismicintensity, which may be
referred to asadestructive potential of ground
motion, differsin fact for different spectral
bands, depending upon the spectrd featuresof
ground motion. In caseonelooksat intensity

scaesof traditiona nature, likeMSK or EMS-
98, thisagpect isunfortunately disregarded and
thisfact may (and did it in effect sometimes)
lead to erroneous conclusions on the actual
intensities, with corresponding consequences
for seismic zonation (an illustrative case is
presented in[Sandi, Borcia, 2010)).

2. Theaccelerographicinstrumentationis
aready quitewd | developedin many countries
and extremdy richinformation of highest interest
has been acquired on this basis. This hard
information must beused whenavailable, given
thefact that it isof congderably higher accuracy
than hastily collected information obtained
during post-event fidld surveys. Unfortunately,
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theinstrumental criteriaspecified by theM SK
sca e are questionable and may lead to coarse
errors, whilesuch criteriaaretotaly absent in
EMS-98. Note that F. Aptikaev conducted
extensvedtatistica andyses[Aptikaev, 2005]
which reveal ed part of the weaknesses of the
instrumental criteriaof theMSK scae.

Besdesthis, to bementioned that recent studies
of Russia (F. Aptikaev & al.[Aptikaev (editor),
2006]) on the development of intensity scales
reved ed the need to regional ly adapt macrosaismic
criteriato thefesatures of thelocal building stock (a
convergent questionwasbriefly raised by R. Spence
inrelationtotherecent Haiti experience).

Following proposal sareintended to favour an
improvement inthisfield.

1.2. Proposals of action

The action proposed is to form a Joint
Working (Task) Group of ESC and EAEE on
UPDATING OF THE CONCEPT OF
SEISMIC INTENSITY AND OF THE
INTENSITY SCALES, to be in charge of this
important and quite sophisticated problem.

Theexecutive committeesof ESC and EAEE
should proceed to enquiriesto the corresponding
nationd organizations, inorder toidentify specidists
competent and availablefor these activities. | think
that aparticipation of four tosx specidists, desirably
the same number on behalf of the two European
organizations, would be gppropriate.

1.3. Main objectives proposed

1. To meet an agreement about some
principles

- theneed to explicitly consider the spectral
contentsof ground motion;

- theneed to devel op and specify improved
instrumentd criteriafor intensty assessment;

- the need to consider the diversity of
regiond construction stock (perhaps, by means
of gpecifyingsomegenerd principlesand criteria
and leaving freedom for the devel opment of
regiond specificcriteria).

2. To adopt an explicit system of instrumental
criteriaof intensity assessment, possibly aflexible
one, to enable analyststo gather acomprehensive
picture of the ground motion features (apossible
system, quite successfully used according to my
opinion, isreferred to subsequently and theresults
of itsuseareillustrated inAnnex 1).

3. To add to the currently used rules/
recommendations of post-event survey techniques
the explicit requirement of gathering information
concerning the spectral band for which the data
acquiredisrelevant.

4. Todeve op recommendationsfor therevison
of “higtorica” information, by meansof assessngin
each casethe spectra band for whichitisrelevant.

5. Toreconsider the structure of the system of
visud criteriaof intensity scaes, by providing some
generd principlesof assessment and by leavingroom
for the devel opment of annexes concerning specific
regiond criteria

1.4. Some comments

Theactivities proposed might beimpeded by
variousfactors. Anexample: in 19911 participated
in a meeting of the group in charge for the
development of EMS, where | advocated the
consideration of the spectral contents of ground
motion. There was no reaction. Unless the
importance of spectral contents is well
understood and accepted as one of the starting
points of activities, there is no hope of success
of my proposal.

A flexiblesystem of instrumentd criteriawas
proposed in [Sandi, Floricel, 1998]. Itsusefor a
widediversity of ground motionsappeared to beat
least satisfactory, evenif arecalibration could be
considered. Toillustrateitsuse, someillustrative
casesarereproduced inAnnex |.
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ANNEX |

ILLUSTRATIVE PRESENTATION OFACCELEROGRAM S, RESPONSE
SPECTRA AND DISCRETIZEDINTENSITY SPECTRA

FOR SOME REFERENCE RECORDS
(excerpts from [Borcia & Sandi, 2010])

1. INTRODUCTION

Thisannexisintendedtoillustrate (for afew
reference cases) the features of the aternative
intengity evaluationspresentedin[Sandi & Horicd,
1998]. It may be consdered asystem of casestudies
concerning ground motionshaving had various, quite
diverse, features. It representsal so afactua support
tothe philosophy of radical revision of the concept
of seismicintensity, aspresented in[Sandi, 2006].
Theresultspresented illustrate the outcome of use
of aternative processing techniquesand providea
view onthelr convergenceand correlation.

Thebasicinstrumenta dataselected for being
used for thisweretaken from the records obtai ned:

- in El Centro for the Imperia Valley
earthquake of 1940.05.18 (M =7.0);

-inMexico City / Segreteriade Comunica
ciones y Transportes for the Guerrero /
Michoacan earthquake of 1985.09.19 (M =
=8.1) and

- inBucharest-INCERC, Romania, during
the strong Vranceaearthquake of 1977.03.04
Mx=72).

2. TECHNIQUESUSED FOR
ILLUSTRATION

A summary view on the alternative ways of
quantification of seismicintensitites considered,
accordingto[Sandi & Floricel, 1998], presentedin
[Aptikaev & dl., 2008], isgivenin Table 1.

Thebasi cdefinitionsof theintensty measures
used inthe paper arereproduced in Table 2.

Table 1.
System of instrumental criteria for intensity assessment
Symbols used for intensities:
* global
Name ::* related to a frequency Source of definition / comments
averaged upona
frequency interval
* *% *kk
Spectrum based o o Linear response spectra for absolute accelerations anq velocities
intensities Is is(3) is (J¢, Jeo) | use of EPA, EPV, redefined as EPAS, EPVS respectively (see
relations (10)); averaging rules specified
Intensities based on . Quadratic integrals of acceleration of ground (for Ia), or of
Arias’ type integral A id(J) id” (3¢, Jeo) pendulum of natural frequency j (for id (J)) / extensible to
tensorial definition; averaging rules specified
Intensities based on e Quadratic integrals of Fourier image of acceleration (for Ir), or
quadratic integrals of © 1 it (J) it~ (¢, Joo) guadratic functions of Fourier images (for id (j)) / extensible to
Fourier images tensorial definition; averaging rules specified.
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Table 2.
Basic definitions of I, i_ (J), 1,, and i, (J)
Intensity S
measures Definitions Notes
EPAS = maxj Saa (J, 0.05) /2.5
Is Is = logs (EPAS ~ EPVS) + 8.0 S a""("_ )
EPVS = max; sva(J, 0.05) /2.5
Saa (J, 0.05): absolute acceleration resp.
is() is (J) = log4[Saa (J, 0.05) ~ sva(§, 0.05)] + 7.70 | SP.
Sva(J, 0.05): absolute velocity resp. sp.
IA In=loga{d [wg (t)]2 dt} + 6.75 Wy (t) ground motion acceleration
Wa (t, j, 0.05): absolute acceleration of
ig () ig (1) = 1094 {8 [wa (t, §, 0.05)]%dt}+ 5.75 pendulum with eigenfrequency j and 5 %
critical damping

Theanalytical expressionsof theaternative
intensity measuresreferredtoin Table 1 werefirst
givenin[Sandi & Horicel, 1998]. They correspond
totheassumption onwhich theinstrumenta criteria
of theM SK rely, namely the assumptionthat ajump
of oneintensity unit correspondsto afactor 2.0 of
increase (or decreaserespectively) of theva ues of
PGA (pesk ground acceleration), PGV (pesk ground
velocity) PD (peak sei smoscope displacement for
the M edvedev sel smoscopehaving anatura period
of 0.25 sand alogarithmic decrement of 0.5). After
having postul ated the calibration of aconstant that
isspecifictothemeasure |l referred tointhetable,
the constantsfor theother measuresreferred towere
selected in away to lead to aminimum expected
(quadratic) deviation for a quite rich system of
instrumental data, obtained during the strong
Romaniaearthquakes of 1977.03.04 (M _,=7.2),
1986.08.30 (M, = 7.0), 1990.05.30 (M, = 6.7)
and 1990.05.31 (M, = 6.1).

3.ILLUSTRATIVEDATAAND RESULTS

The accel erograms a ong the two horizontal
directions and the corresponding spectral

characterigtics, for therecordsreferred to, aregiven
inTable4. Theresponse spectragiveninthethird
column of thetableare presentedin semi-logarithmic
format: logarithmic scale of natural periodsinthe
abscissaand natural scale of spectral accelerations
intheordinate.

Theintensity spectragiveninthefourth column
arepresented inthe sameformat. The coloured plots
areinredfor the response spectrum based intensity
spectra, i~ (J¢, i), andin blue, respectively, for
the intensity spectra based on destructiveness
characteristics, i,”(§¢, J).

The datapresented inthelast column of Table
4 pertainrespectively to:

- the global intensity |, referred to in

Tablel;

- theaveraged intensity |, which means

| =i.(0.25Hz, 16.0Hz) (1)

for theaveraged intensity i ~(J¢, j) referred
toinTablel,

- the global intensity |, referred to in
Tablel;

Table 3.
Summary of results of secondary processing for sample earthquake motions, N. America & Vrancea
No | SBUOM | peat | peat |ttt | it | astit | st | st | sk | o1t | it | ittt | owl | we | oar | RECO™
code code
1 ELCO | 3.4330 | 21370 | 852 | 809 | 834 | 8.18 | 7.80 | 8.0L | 856 | 831 | 844 | 855 | 830 | 843 | 1940ec
1985
2 SCT 09641 | 1.6760 | 790 | 872 | 842 | 855 9.16 | 892 | 809 | 872 | 847 | 8.03 | 8.64 | 840 mexico
SCT
3 INC 1.8840 | 2.0690 | 797 | 863 | 837 | 764 | 837 | 809 | 770 | 8.04 | 789 | 767 | 7.99 | 7.85 771INC

Note: indices used
- | (longitudinal): direction X of record;
- t (transversal): direction Y of record,;

- 1 (one): averaging of frequency dependent inten-
sities over the frequency interval (0.25 Hz, 16.0 Hz);

- (no index): global intensities.

Units used for kinematic parameters: m, m/s, m/s2.
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- theaveragedintensity |, which means
| ,=1,(0.25Hz, 16.0Hz) 2

for theaveragedintensity i~ (j¢, jt) referred
toinTable3.

Note:
- indices used:

- | (longitudinal): direction X of record;

- t (transversal): direction Y of record;

- 1 (one): averaging of frequency dependent
intensities over the frequency interval (0.25 Hz,
16.0H2);

- (noindex): global intensities;

- units used for kinematic parameters: m, m/s,
m/ <.

4. FINAL CONSIDERATIONS

A look at thedataof Table4 makesit possible
to derivefollowing remarksand conclusions:

1. Themain goal of theanalysis presented
in[Sandi & Borcia, 2010] wasprimarily that,
of investigating thedegreetowhichthereexists
a satisfactory convergence between the
alternativewaysof quantification of seismic
intensity by using instrumental (basically
accel erographic) information. Theproblem of
option between dternativewaysof calibrating
the outcome of processing instrumental data
based information wasnot dealt with. Thisis
the object of devel opments and discussions of
[Aptikaev & a., 2008] and [Borcia & a.,
2010].

2. The system of aternative intensity
measures used inthiscase, whichreliesonthe
calibrations adopted in [Sandi & Floricdl,
1998], implicitly acceptsthe use of ageometric
progressionwitharatio 2.0 (corresponding to
ajump of oneintensity degree), asadoptedin
theframeof theM SK scale, whichwas (quite
consgently) criticizedintheframeof [Aptikaev,
2005], [Aptikaev & al., 2006]; [Aptikaev &
al., 2008]. The authors believe on the other
handthat thisfact doesnotinfluencenegetively
the sense of resultsobtained.

3. The results presented are related to a
system of records covering aquitewiderange

of global intensitiesand of spectral festuresof
ground motion. So, they provide a quite
comprehensive view on the relationships
between classical response spectra on one
hand and the various ways of intensity
quantification explored.ontheother hand. One
may emphasizein this connection the picture
onthewaysused for intendty quantificationand
onthewaysinwhichtheground motionfeatures
arereflectedinthisframe.

4. A look at the results presented makes
obvious a good convergence between the
outcomes of using aternative measures of
intensity, on one hand in case one considers
globa intensities, ontheother handin caseone
considersintensitiesrelated to some definite
spectral bands. The deviations between the
alternative results provided by the use of
aternativeintensity measuresrespectively are
ingenera lower than the differencesthat can
be discriminated in case of performing macro
segmicestimates.

5. The use of the measures concerning
intensities related to various spectral bands
provides an in depth view on the features of
ground motion, aswell asaradica increase of
the quantity of information, which exceedsby
far theinformation that can beprovided by the
traditiond approach relying ontheuseof macro
selsmicestimates.

6. The degree of accuracy and of certainty
provided by theuseof instrumenta information
isgenerally higher than what can be provided
by performing macro selsmic estimates.

7. It may be stated that the system of
measures<l ,, i ~(J¢, j#t)>ismorestablethan
thesystem of measures<l i " J¢, jt)>,inthe
sense that the scatter is lower. This may
compensatefor theadditiona effortsrequired
by the corresponding computations.

8. Anadditiona advantageto beconsdered
inrelationtothe system <l i ~(J¢, J¢)>is
represented by the fact that an extension to
tensorid definitionsiseasily feasible, and this
makes it possible to look for predominant
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directions of seismic action (related to the
motion asawhole, or to various spectral bands

respectively.
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ANNEX 11

FOREWORD

“QUANTIFICATION OF SEISMIC ACTION ON STRUCTURES’

(AGIR Publishing House, Bucharest, 2010)
Authors. Horea SANDI, Felix APTIKAEV, loan Sorin BORCIA, Olga ERTELEVA, Vasile ALCAZ

by Horea SANDI — Project Director & Volume Editor

1. GENERAL

The concept of intensity of the seismic ground
motion, that has already existed for arather long
time, in order to evaluate the severity of seismic
ground motion during one earthquake, a acertain
geographic point (or upon alimited geographic area,
for which this severity isbelieved to be about the
same), iswiddy popular. However, thewaysinwhich
thisconcept isunderstood may differ considerably.
One could even observe a scale of the levels of
understanding of thisconcept. Wehaveat one end

laypersonsand, unfortunatdly, quitefrequently, some
mass media agents, who do not even make a
difference between the concepts of ground motion
intensity and of earthquake magnitude. At the other
end we havethe professionals, whowould liketo
adapt thisconcept inaway to makeit assuitableas
possibleto therequirementsof their activities. This
volumeisaimed to peopleof thislatter orientation.

Thisvolumereiesontwo mainsources. Firdly,
we havethelong term and fruitful activitiesof the
Russian school of seismol ogy, for whichthegroup
of the Institute of Physicsof the Earth of M oscow
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played a dominant scientific role, contributing
considerably to the gradual improvement of
knowledge and achievements related to the
traditiona concept of seismicintensity. Secondly, we
havethe activities of agroup that first cameinto
exisencein INCERC (National Building Research
Institute) Bucharest, in responseto theimpact of
the destructive Vranceaearthquake of 1977.03.04,
with the task of carrying out an in depth post —
earthquake survey.

Animmediateincentiveto organizecooperaive
activitiesonthisthemewasdueto ameetingheldin
Moscow in 2004 under the auspicesof the NATO
Programme Security through Science (NATO —
Russia Joint Scientific and Technological
Cooperation), onthetheme* Disaster Forecast and
Prevention”, in which | participated. | was
encouraged by the organizer of the meeting, Dr.
Frederick Krimgold Director, Center for Disaster
Risk Management, VirginiaTech., to apply to the
NATO Officeof Brussdls, inmy capacity of scientist
of aNATO member country, for support required
by the development of aproject inthisfield. Soon
theresfter, duringameeting he din Bucharest, hosted
by Prof. Dorel Zugrvescu, Corresponding Member
of theRomanianAcademy, Director of thelIngtitute
of Geodynamics, Academician Alexandr Gliko,
Director of the Institute of Physics of the Earth,
M oscow, agreed to set up ajoint project aimed to
contribute to developments in the domain of
quantification of seismicintensity. Henominated
Prof. Felix Aptikaev, who was leading research
activitiesinthisfield, asacounterpart on behaf of
hisinstitute. During subsequent contacts, it was
agreed to invite the Institute of Geology and
Seismology of Chisinu, Moldova (Director and
counterpart: Dr. VasileAlcaz), to join the project.
The gpplication forwarded to the NATO Officewas
accepted and NATO provided the Collaborative
Linkage Grant No. 981619 for the Project

Quantification of earthquake
action on structures

The cooperative activitiesin thisframework
lasted from 2005 to 2008. They included meetings
in Bucharest, Chisinau and Moscow and led tothe
drafting of somejoint papers. Themain participants

intheseactivitiesweretheauthorsof thisvolume.
Findly, theNATO Officeagreed to provide support
for the publication of thevolume.

2.PAPERSINCLUDED INTHE
VOLUME

The volume includes following papers (the
papers P.1 to P.8 reproduced from previous
publications; the papers P9 to P12 newly drafted)
onwhich somecommentsaredue:

P.1. Sandi, H., Floricel, 1., Some alternative
instrumental measures of ground motion
severity, Proc. 11-th European Conf. on
Earthquake Engineering, Paris, 1998

P2. Aptikaev, F., Instrumental seismic intensity
scale, Proc. Symposium on the 40-th
anniversary of 1Z11S, Skopje, 2005

P.3. Aptikaev, F. (editor), Project of Russian
Seismic Intensity Scale RIS-04, Proc. First
European Conf. on Earthquake Engineeringand
Seismol ogy, Geneva, Switzerland, (Paper No.
1291), 2006

P4. Sandi, H., Bridging a gap between seismo-
logistsand engineers: possiblerestructuring
of theintensity scalg(s), Proc. First European
Conf. on Earthquake Engineering and
Selsmology, Geneva, Switzerland, (Paper No.
571), 2006

P.5. Sandi, H., Aptikaev, F, Alcaz, V., Borcia, I.
S., Drumea, A., Erteleva, O., Roman, A, A
NATO project on deriving improved
(instrumental) criteria for seismic intensity
assessment, Proc. First European Conf. on
Earthquake Engineering and Seismology,
Geneva, Switzerland, (Paper No. 581), 2006

P.6. Sandi, H., Borcia, |. S., Damage spectra and
intensity spectra for recent Vrancea
earthguakes, Proc. First European Conf. on
Earthquake Engineering and Seismology,
Geneva, Switzerland, (Paper No. 574), 2006

P.7. Aptikaev, FF., Mokrushina, N.G, Erteleva
0.0, The Mercalli Family of Seismic
Intensity Scale, Journal of VVolcanology and
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Seismology, 2008, val. 2, No. 3, pp.210-213.
PleiadesPubl., Ltd., 2008

P.8. Aptikaev F,, Borcial. S., Erteleva, O., Sandi
H., Alcaz V., Development of instrumental
criteria for intensity estimate. Some studies
performed in the frame of a NATO project,
Proc. 14-th World Conf. on Earthquake
Engineering, Beijing, China (Paper No. 02-
0042), 2008

P9.Borcia, I. S, Sandi, H., Techniquesand results
of processing of macroseismic and
instrumental infor mation for sample events,
inrelation to the calibration of instrumental
criteria

P10.Alcaz,V, Borcia, I. S, Sandi, H., Somedata
and results concerning ground motion in
Moldova during recent strong earthquakes
of 1986 and 1990

P11.Borcia, I. S, Sandi, H.,Aptikaev, F,, Erteleva,
O.,Alcaz V., Some dtatistical resultsrelated
to the correlation of macrosei smic estimates
with instrumental estimates of seismic
intensity

P.12. Sandi, H., Borcia, I. S., Amajor reason to
fundamentally revisethetraditional concept
of macroseismic intensity: to avoid possible
zonation mistakes. An illustrative case

3.SOME REFERENCESTO THE
ACTIVITIESOFRUSS AN
SEISMOLOGISTS

Oneof themain starting pointsof theactivities
carried out in the project framework was
represented by recent seismological research of
Russia, in which considerabl e attention was given
to the use of instrumental information. Numerous
seismic intensity scales were developed and
proposed aong time by various authors. Thescaes
discussed at this place pertain to the “Mercalli
family”, asreferredtoin PR3 [Aptikaev & 4., 2006].
Out of them, two scal es, which were successively
endorsed by the European Seismological
Commission, areconsidered hereasareferenceto
scalesof thisfamily, whichrely, a least mainly if not
exclusively, on visual observation or on oral

information, gathered during post — earthquake
surveys. the scales MSK-64. updated in 1977
[Medvedev, 1977], and EM S-98 [ Grunthal, 1998].
Thedevelopmentsof P7[Aptikaev & d., 2008]

refer, among other, to following ranking system (of
increasing relevance) of thescaespertainingtothis
family.

- nomina scales,

- classscales;

- ordinal scales,

- interva scales,;

- ratio (or absolute) scales.

While stating that the magnitude scaleisan
absolutescdle, itisconcludedinthat paper that “ The
seismic scaesof theMercdli family areintheclass
of interval scaes’.

My comments.

- the rich and valuable results of P.2
[Aptikaev, 2005] concerning thedistributions
of severd kinemétic parametersof instrumental
data recoded during earthquakes create a
background for re-ranking (at least gradualy)
thesasmicintensity scaletoaratioscae;

- the papers P2, P.3 and P.7, together with
their listsof references, convincingly illustrate
thelong term and val uabl e scientific work of
the Russian school of seismology, that has
brought numerouscontributionsof fundamentd
scientificimportanceinthisfield.

4. SOME REFERENCESTO
ACTIVITIESINROMANIA

Another starting point of the project activities
was represented by the scientific impact of the
destructive Vranceaearthquakeof 1977.03.04. The
in depth post - earthquake survey initiated led to
the devel opment of Satigtica damagespectra[Balan
& al.,1982] for variousreference areas of the City
of Bucharest. Theresultsobtained madeit clear that
in depth analyses of the features of earthquake
ground motion deserveto becarried outintheframe
of post — earthquake surveys. Earlier modelson
how to quantify seismic intensity on the basis of
instrumental records were provided by
publicationsof earthquakeengineering experts, like
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[Arias, 1970] and [Housner, 1970]. Thisstimulated
andytica and numerica research carried out initialy
in the frame of INCERC [National Building
Research Indtitute, Bucharest]. Theoutcomeof this
work wassummarized first by the devel opments of
P.1[Sandi & Floricel, 1998] and by the overview
Table2 of P8[Aptikaev & d., 2008]. Thesystem
developed isflexible, makingit possibleto quantify
theintensity according to needs, inglobal termsor,
in a more detailed manner, in spectral and/or
directiond terms.

Thelast paper of thisvolume, P12 [Sandi &
Borcia, 2010], illustratesthrough adramatic case
study the errors and consequences that may be
caused by the shortcomings of the use of scales of
theMercdli family.

In case onelooks back at the ranking system
reproduced from P.7 [Aptikaev & d., 2008], one
may statethat thissystem of intensity quantification
pertains at least to the last class, namely that of
absol ute scales. On the other hand, one may state
that the system exceedsthe classeslisted, sinceit
introduces a new way of multi-dimensional
quantification of ground motion severity, richly
illustrated by the intensity spectrapresentedin P.9
[Borcia& Sandi, 2010].

5.COMMENTSONTHE
INSTRUMENTAL INFORMATION
ANDONITSUSE

Theprogressinthefield of acquisition of data
during earthquake occurrenceiswdl known. Firstly,
accelerographsweregradually improved, reaching
at present the stage of digita dataacquisition, with
all the potentia advantagesderived. Secondly, the
accelerographic networks gradually extended,
reaching a stage in which, for some areas, the
territory isquitewd | covered, inwhich somedense
arraysareworking, inwhich anincreasing number
of structures became well equipped. Given the
advantagesof instrumentad information, of complete
characterization of seilsmicmoation at recording Sites,
of accuracy and certainty, making useof instrumenta
becomes compulsory from the scientific point of
view. Andyet, themost recently endorsed intensity
scale, EMS-98 [Grlnthal, 1998], makes no use of
instrumental information. Inthe commentsadded

to that scale, it is recognized that a good record
fully characterizesthesaismicmotiona therecording
site, but, since no working criterion is widely
acceptedin literaturein order to quantify seismic
intensity, the solution adopted was to skip the
problem. Consequently, theassessment of intengity
maly berelated no longer to adesired site, but to an
areafor which akind of homogeneity of ground
motion isimplicitly assumed, and for which the
intensity estimate has akind of statistical sense.
Therefore, the avail able techniques of gathering
information that are accessible, influenced the
definition of theobject of investigationitsdlf.
Thegroup of thelngtituteof Physicsof theEarth
of Moscow, involved in the project, undertook a
sustained work in order to check (and, following
theresultsobtained) to recalibrate the parameters
of ground motion used for intensity assessment, as
shown in P2 [Aptikaev, 2005]. The parameters
considered were the (absolute) peak values of
ground acceleration, ground velocity, ground
displacement and (kinematic) power. It turned out
that theratiosof geometric progressonsarenolonger
the same as used in the frame of the MSK scale,
wheretheuniquevaue 2.0 had been assumed.
The group of Bucharest proceeded in a
different (but compatible) way. A system of new
kinematic criteriawaspostulated and cdibrated. This
meansthat the ground motion intensity has been
radically redefined, P1[Sandi & Floricel, 1998],
and thiswas donein away that had to cover (and
actually did), the technical needs of engineers
involved inthe earthquake protection of structures.
More precisely, perhaps the most important
achievement consisted of thefact that the system of
definitionsadopted madeit possbleto ded not only
with global intensities, but also with newly
introduced concepts, likethat of intensity spectra.

6. CLOSURE

The gap existing between the ways of
quantification of sesmicground mationintengty used
intheframeof scaleson one hand and the needs of
detailing and accuracy that are proper to engineering
earthquake protection activitieson the other hand
led to asituation in which many engineersare no
longer interested inthe concept of seismicintensity.
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Thisisunfortunatefor theactivitiescarried out in
both the fields of seismology and of earthquake
engineering aswell. Thetime hasarrived to bridge
thisgap.

Given the stakerai sed by the devel opment of
the concept of seismicintensity and by the corres-
ponding adaptation of post-earthquake survey
techniques, aswell asby the other functionsof the
concept of seismicintensty, aJoint Working Group
(JWG), or Joint Task Group (JTG), inwhich the
sub-groups of seismologistsand engineersshould
be quiteequal in sizeand ininfluence, should be
established by the European Seismological
Commission and by the European A ssoci ation of
Earthquake Engineering, in order to support progress
inthisfidd.
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ANNEX |11

CORRESPONDENCE
RELATED TO THE SUBMISSION OF THE PROPOSAL

From “Horea Sandi” <horeasandi @ahoo. con>

To: <ansal @oun. edu.tr>; <ngarci a@mcn. csic. es>

Cc: <martin. kol |l er@esonance. ch>;, <robin.spence@arltd.conp,;

<gar evski @l uto.iziis.ukimedu.nk>, <Muro. Dol ce@rotezionecivile.it>;
<ei senberg@ei sno. ru>; <aj kap@i vil.auth.gr>; <dslejko@gs.trieste.it>;
<pgul kan@e. netu. edu.tr>; <gottfried. gruenthal @f z- pot sdam de>;

<r mum@gs. ac. uk>; <SCHWARZ@aui ng. uni - wei mar . de>; <af ps@npc. fr>;

<acdi aconu@ahoo. conmr; <felix@fz.ru>;

<vl adi @tcnet.ro> <vlad@i al.kappa.ro>;

<ertel@fz.ru> <alcazv@ahoo. conp;
<vradu@it cb.ro>; <mircea@ nfp.ro>;

<ssever @ncerc2004.ro0>;, <isborcia@ncerc2004.ro>
Subj ect: Proposal for a Joint, ESC EAEE, Working G oup

Dat e: Tuesday, August 17, 2010 2:47 PM

To:
Prof. Atilla Ansal, Secretary General,

EAEE

Dr. Mariano Garcia- Fernadndez, Secretary General, ESC

Cc:
Prof. Martin KOLLER, President, EAEE
Prof. Robin SPENCE, Vice - President,
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Prof. Mhail GAREVSKI, Vice - President, EAEE

Prof. Mauro DOLCE, Executive Conmittee Menber, EAEE

Prof. Jakob ElI SENBERG, Executive Comrittee Menber, EAEE

Prof. Andreas J. KAPPCS, Executive Comrittee Menber, EAEE

Prof. Dario SLEJKO Representative of ESC, Executive Committee, EAEE
Prof. Polat GULKAN, President, |AEE

Dr. Gottfried GRUNTHAL, Hel mholtz Centre Potsdam GFZ Gernman Research Centre
for Geosciences

Dr. Roger MJSSON, British Geol ogical Survey, Edinburgh

Dr. Jochen SCHWARZ, Bauhaus — Universitat,, Winar

Prof. Philippe BISCH President, AFPS

Prof. Pierre — Yves BARD, Vice - President, AFPS

Prof. Victor DAVIDOVICl, Honorary President, AFPS

Prof. Daniel DI ACONU, President, AR S

Prof. Felix APTIKAEV, Institute of Physics of the Earth, Mscow

Dr. O ga ERTELEVA, Institute of Physics of the Earth, Mscow

Dr. Vasile ALCAZ, Institute of Geology and Seismology, Chil.zinAull
Prof. lon VLAD, Technical University of C vil Engineering, Bucharest
Prof. Radu VACAREANU, Technical University of Civil Engineering, Bucharest
Dr. Mrcea RADULI AN, national representative of Romania to ESC

Dr. Em| Sever CGECRGESCU, national representative of Ronania to EAEE
Dr. loan Sorin BORCIA, Building Research Institute, Bucharest

Dear col | eagues,

Fol 1 ow ng the suggestions by Prof. Martin Koller, Prof. Robin Spence and Dr.
Mari ano Gar ci a- Fer ndndez, reproduced below, in reaction to my previous circul ar
nmessage, al so reproduced, | am sending you attached a proposal to forma Joint
ESC- EAEE Wor ki ng Group on

UPDATI NG OF THE CONCEPT OF SEI SM C | NTENSI TY AND OF THE | NTENSI TY SCALES
together with an illustrative Annex.

Best regards,
Hor ea Sandi

KRR S I S R R Ik kb e Ok S kR R Rk S R R R AR R S R R Rk S O R R I O b S R

——Forwar ded Message —

From Mariano Garcia Fernandez

To: Horea Sandi <horeasandi @ahoo. conp

Cc: ansal @oun.edu.tr; nmircea@nfp.ro; loan Sorin Borcia

<i shorci a@ncerc2004.ro>; Horea Sandi <sandi @eodi n.ro>; Felix Aptikaev
<felix@fz.ru> Vasile Al caz <al cazv@ahoo. conr

Sent: Fri, August 6, 2010 3:28:47 PM

Subj ect: Re: Fw Thank youl!

Dear Prof. Sandi,

Thanks for your nmessage and for the copy of your book (I will let you know when
| receive it).

| encourage you to send the proposal for a joint EAEE-ESC task-working group,
followi ng the recommendati ons by Robin and Martin. Attached is a summary of the
requi rements for a ESC worki ng group.

Wth kindest regards,
Mar i ano

R I S S I S kR R S S S R R S S S S O S S R Sk b S
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At 05/08/ 2010 15: 32, Horea Sandi wr ot e:

Dr. Mariano Garci a-Fernandez , Inst. of Earth Sciences “Jaune Al neria”,
Secretary General, ESC

Dear Dr. Garci a,

I am forwarding you below a circular lettter sent initially to some of the
nmenbers of the Executive Committee of EAEE.

Fol I ow ng t he suggestions of the President and of the Vice Presidents of EAEE,
I am sendi ng you below also their first reactions, which involved, first,
i nform ng you on this subject.

| would like to nention that | shall conme up soon with a second nessage, to
present some proposals to the Executive Committee of EAEE, in connection wth
the Chrid Conference.

Meanwhile, | amglad to informyou that a copy of the volume referred to has
been sent to you today by regular mail.

Best regards, Horea Sandi .

KRR S I R R Ik kb e S b R Rk R S S S R R R S S O R R O I R R I O S R S

——Forwar ded Message —

From Robin Spence <robin.spence@arltd. conr

To: Martin Koller <martin. kol | er @esonance. ch>

Cc: Horea Sandi <horeasandi @ahoo.conr; Atilla Ansal <ansal @oun. edu.tr>;
“Garevski, Mhail” <garevski @l uto.iziis.ukimedu.nk> Robin Spence

<robi n@arl td. comr

Sent: Tue, July 27, 2010 4:53:37 PM

Subj ect: Re: Sending a vol ume

Dear Horea, Martin, Atilla and coll eagues

Thanks Horea for this initiatve. | certainly think it would be valuable to

di scuss this idea of a joint ESC/ EAEE working group on seisnmic intensity scal es
and danage assessnent within the context of continuing EAEE Worki ng Groups. A
nunber of inportant issues have arisen in recent damage assessnent surveys,
including Haiti, and the issue of how to define a damage scal e which can be
useful for damage assessnments using aerial and satellite inmages is one rel evant
guesti on.

However, Horea's paper does not propose a set of ains for the working group,
which | think should be a mninumstarting point for the ExCo to have a useful
di scussion. Can | request Horea, that you have a go at putting together a draft
set of ains before the Chrid neeting ?

Many t hanks

Robi n Spence

R S S I S kR R S S S b Sk S Ik Sk S S S O S R R Sk I Sk b S

Martin Koll er wote:
Dear Prof. Sandi,

Thank you for your interesting initiative. W shall discuss it at our next
executive committee neeting in Chrid, during the 14th ECEE.

Best regards.

Martin Kol ler

Presi dent of EAEE

R I S S I S kR R S S S R S S S S O R R Sk kb S R O
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——Forwar ded Message —

From Martin Koller <martin. koll er @esonance. ch>
To: Horea Sandi <horeasandi @ahoo. conp

Sent: Tue, July 27, 2010 3:39:40 PM

Subj ect: Thank you!

Dear Prof. Sandi,

Your book “Quantification of Seismic Action on Structures” has arrived today.
Thank you very nuch! | shall try to go through the nain articles about a new
intensity scale before the GChrid conference.

If you suggest a new task group, you should subnmit to Atilla (EAEE) and Mari ano
(ESC) a proposal of 1 - 2 pages with good arguments as well as, perhaps, a
suggestion for menbers of this task group.

Best regards.
Martin Kol l er

Martin G Kol ler

Résonance | ngéni eurs-Conseils SA
21 rue Jacques Grosselin

1227 Carouge (GE)

Switzerl and

Tel: (+41) 22 301 02 53

Fax: (+41) 22 301 02 70

E-mai | :

martin. kol | er @ esonance. ch

Site web: www. resonance. ch
EIE I I I S I I b I I I S R I I I I S b I S I I I b I b I R I R I I I I b A I b b b I I b I b I I b b I b b e I I I b I b

Le 21.07.2010 09: 14, Horea Sandi a écrit

To:

Prof. Polat GULKAN, President, |AEE

Prof. Martin KOLLER, President, EAEE

Prof. Robin SPENCE, Vice - President, EAEE

Prof. Mhail GAREVSKI, Vice - President, EAEE

Prof. Atilla ANSAL, Secretary Ceneral, EAEE

Prof. Mauro DOLCE, Executive Comrittee Menber, EAEE

Prof. Jakob ElI SENBERG, Executive Committee Menber, EAEE

Prof. Andreas J. KAPPOS, Executive Conmittee Menber, EAEE

Prof. Dario SLEJKO, Representative of ESC, Executive Conmittee, EAEE
Dr. Gottfried GRUNTHAL, Hel mholtz Centre Potsdam GFZ German Research Centre
for Geosciences

Dr. Roger MUSSQN, British Geol ogical Survey, Edinburgh

Dr. Jochen SCHWARZ, Bauhaus — Universitat,, Wi nmar

Prof. Philippe BISCH President, AFPS

Prof. Pierre — Yvves BARD, Vice - President, AFPS

Prof. Victor DAVIDOVICl, Honorary President, AFPS

Prof. Dani el DI ACONU, President, AR S

Cc :

Prof. Felix APTIKAEV, Institute of Physics of the Earth, Mscow

Dr. O ga ERTELEVA, Institute of Physics of the Earth, Mscow

Dr. Vasile ALCAZ, Institute of Geology and Seismology, ChilzinAul]

Prof. lon VLAD, Technical University of C vil Engineering, Bucharest
Prof. Radu VACAREANU, Technical University of Civil Engineering, Bucharest
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Dr. Mrcea RADULI AN, national representative of Romania to ESC
Dr. Emil|l Sever GEORCGESCU, national representative of Romania to EAEE
Dr. loan Sorin BORCIA, Building Research Institute, Bucharest

Dear col |l eagues,

| take the pleasure to informyou that you will receive soon, by regul ar
mai |, the volune

“Quantification of Seismic Action on Structures”,

by H Sandi, F. Aptikaev, |I. S: Borcia, O FErteleva & V. Alcaz,
publ i shed recently by the AG R Publishing House, Bucharest.

The volunme is devoted basically to studies related to a project ained at
updating the concept of seismic intensity. The frame in which the vol une
was drafted is briefly presented in its foreword, which is attached to this
nessage too.

According to my understanding, the traditional view of this concept, as
reflected by the MSK and EMS scal es, which were successively endorsed by

the ESC, corresponds to a quite early stage of know how on earthquake action
and its effects. A conparison with the state of the art of current engineering
approaches reveals a huge gap, such that the traditional concept of intensity
is of questionable interest for engineering activities. | think that this gap
can be gradually bridged and that woul d be a desirable outcome for

sei smol ogi sts and engi neers both. The volune presents sone attenpts in this
sense.

| also believe that there is highest tinme for engineers to engage in an
attenmpt of devel oping of a nore appropriate intensity scale and that EAEE
shoul d contact soon ESC in order to build a Joint Task Group on this subject. |
think also that it is inportant to provide the engineers a position to match
the position of seisnologists in such a frame. The forthcom ngl4-th ECEE coul d
provide a frane for a first debate on this subject.

Best regards,

Hor ea Sandi,

President, Division of Cvil Engineering,
Acadeny of Technical Sciences of Romani a.
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