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Seismic Experts Explain Key
Technical Issues in the Draft of
National Annex to Eurocode 8

CAIL AHD STRUCTURA L ENGINEERING TECHMNICA L DWISION
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2-Day warkshop on seismic onalvsis methods for
Aregiu:urﬁ of low-to-modercte seismicity with em phosi
an Eumcode & and the poposed Naotional Annex
for Mooysice wos held of the Amodo Hofel in Petaling Joneo
an 11-12 Apil. 2017, The cim wos to exploin the dstinctive
fe otures of the post-public comment dioft N otionol Annesx
prepared by EM and the justiications for their adoption.
citing results of studies thot hod been undedaken clong
with recam mendaotions by world itercture.
it scrwe o record otte ndonce of 165 podiciponts. co m pRsing

0% consulting enginees oand the remaoining 10% othes.

inzluding ocodemiciars. EM hod invted intemofio nol cnd

locol expeds to give presentations duing the workshop. They
inzlucked (in dphobeticol arden os below:

«  Professor Adon Adnon (Universit Teknolooi Maolowsia): He
leod: lood expert: in undertoking pobobilistic seiamic
hozord ondysis in dferent parts of M oloyws o

» Pmofessor Fobert Geller (etired. Univesity of Tokwo,
Jopan): Wodd expedin eathquake sciences.

. Adjunct Specialist MC. Hee (MC Hee & Associotes.
Maolorsiod: An expert in earthgquake enginesing and

mentar of the team which difted the MA. He hos his
own structurcl design consulting firn and 5 o leoding
figure in code developments.

Professor Mekon Lam (University of Melboume, Austrolic):
Experenced in the drofting of eathguoke co des. with
some 3 yveors engagementin earthguoke engineering
and structurd dynomics eeoch. He wos o mem ber
of the code committee developing the Austrolion
Standaord for seismic octions ond led the diafting of the
Il cil s oo BA

Ir. lim Ek Peng iHoshim & Meh Consultonts. Mol owsio):
A leader in the structurgl design of buldings and o key
cantributar in the drofting of the Mo ovsio MA.

Professor  Kyniogis  Pitilols  (Arstotle Univesity  of
Thessolonili. Sreece) A wold leader in geotechnicd
earthguoke enginesing who i3 colecdng the
continuing dewelopment of Euncode 8.

DrHing-Ho Tsong Gwinbume University, Austrolic): & key
cantributar to the drofting of the NA he dso wiote o
book on eathoguole hozod osesment (Tsong ond
Lo, 20103,

Figue 1. Pesenkers amd session clais fos ki), Prof Azlan Adear, O Hing-Ho Trang, Prod Ak lsor Las, Prof Kprazis Pillakis, Prof. Robe / Ge ler,
i, Aderrcd Specializ MG Hee, i Pod® frey Chiang, & 8P Menand k. EP. Ui
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In hiz opening oddess, Profes:or lam outlinedthe topics
thot the workshopwould focus on;

1. Justific ction for the minimum design P=4 volue of 007 g
for the peninsulo. Sorcnck ond Westem Soboh. ond
0.12g iorZentrol and Eostern Soboh.

2. Justific ction for the use of o esponse spectrum model
which iz different to Eunmcode & Tvpe 1 ond 2 respo nse
spectro.

3. Justific otion for the site footor mo delwhich feotunes the
e of the site noturcl pehdod of o porometer oo site
clossificotion ond dete minotion of the site am pliicotion
foctor.

4. A eview of seismic onofion mops thot were aiginolhy
proposed b [EM inthe drof MA (20150 moops po posed
by Professar Felix Tong kol duing public com ment period
@201a) mops by o team led by UTW 2018) and mops
submitted by [EM oz o proposal to eoch o consensus
(2017,

Frofessor Lom presented o toble which listed importont

Efernce: insupport of the minimum desion PEA volue

of 0.07g to cllow for uncertointies in o stoble (ntroplote)

i nme nt.

Tablke {: Presented by Prof. Lasr eding suppodd fos wordd e atoe
i AP ecifidng @ einie o de Spe PG A valee off LOFg (Hiode : Probabilistic
S dm i Hazam As=e smarent (P 5HA), Peal Gownd Accelemor (PGA)

literature
Rekemnces

Commenk/ Recommendofons

"The imswileieacy of e aseilabie
Mulcirgic. iehmieily dalw mean: that it is
1. Stork & Geller  bghly quesiions e Wl FEEA can
2017 pravide wiioble and oo umie
banesd anabyses"
Minimem dewuger PGA wvolue of
207y is ecommended for stoble
TE 0o .

Lom. Tacing.
2. lumontomo

Wilzom (20 180
Minimum deiigs FEA value of
A0y is recommended for the
itabe wgina of haihela
Deuga NeA valee of 0 0ig - B.19
4, Tongkul {2018) iz recommended for fepiesdar

Malaywa and Semwek.

3. Wilsan (20150

s Finto 2000) Minimum desigon PEA volue of
187Tg0.ly.

The concept of taling the desigon PSA volue o 243 of
the volue predcted for o eturn period of 2,475 veors, wos
oo exploaned. citing mcommendofion: in the texdtbook
cuthored by Professor Michosl Fordis (Fordis, 20059,
choirman of the CEN sub-committee CEN/TZ280,5C8 for
Eurocode 8: "Design of Stroctues for Eorthouoke Resistonce"
(1ee-2005). Piof Fordis led the development of its s ports
into BEumpean Stondords: he is the Director of Structures
loborotons Chil Enginesing Deportment. Univesity of
Fotros, Seece. Gven thot locol buildings will remcdn non-
ductile insteod of going for copocity desion pinciples. then
globol colopse in o weny e event will not be pevented

THE INSTITUTIOMN ©F ENINEE RS, MALAYS 1A

even though the Dezsgn Seimic Action: will take core of
life Sofety (no locd collopse).

In thiz cose. we howve to do something to the strenoth of
the building. To toke core of Collopse Prevertion we must
design for o 2% probokility of exceedonce in o desion
life of 80 veor (e, designing for 2.475veor Retum Perod).

In exploining the rotionole behind the odoption of the
Esponae spectium model thot hod been witten into the
Droft MA Poofessor Lam mode eference: to long-dstonce
eorthguole hozorck genercted by high seismic sources in
the Sumcotron Eland and subducton souce: ofthore of
Sumaotm ce well oz fiom the Phlippnes in combinofion with
lozol incicences of small ond mediom mognitude introplote
eorthouokes. This unigque com binction of :Eizmic hozord oot
commaonly :2enin Eunpe, exploined the need to specify
o mEsponse spectium mocdel which wos different fom
the stondord Eurocode Tvpe 1 and 2 esponse spectrum
models (Lam af ol 2009,

Far the some reoson. Singopore hod edefined the
shope of the response s pectium. neitber using ECE Tvpe 1
nor Type 2 inits provizdions Clouse 322 200 Note 1. 1o allow
for long distonce seismic hozords offectng the city stote.
Figure 2 shows the normalized spectum shope compoed
to the proposed res ponse spectum model in the Molonsio
M& cndthe geneic BZS for Europe ond the Singopae MA.
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Figere 2 Abmra s o spechos shape coms panizer of tee popo sed e sporse
spechu & odelin tee VBlapsa M (Peninswlar Malaysia) with the genmeic
EC8 b r Evmope and Hhe Singapore M. ANk SEF Yol (35) and Blexible Sod
(F5 ) with ste matural perdad

In o loter session. Dr Bong presented the site foctor
model (Bamg & ol 2005 which hod been wiitten into
the droft Motiond Annex. The model incoporoted the site
noturcl perod (fwhich took into occount the depth of soil
sediment to bedock) of o modelling pommmeter in view of
its im pofonce in controlling the potentd occumence of
resononce with non-ductile construction.

Professor Pitiloks, who is dso Vice President of the
Eumpean Associotion of Eathguoke Engineeing (EAEE).
hod led the diofing of Euncode & in eldion to gectechnicd
motters. Both speokens exploined thot the inoklity of the
curent site foctor model in BZ8 to properhy addiess deep
site geology wos o motterof concern. bis planned to howe
the next edtion of Eunocode 8 to be revised to the form
Riga et ol 2018 Pikokie ef ol 30013 Piklake ef ol 20035
which iz consistent with the model proposed by [EM.
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sV ., appropnate for site - soll classification?

The arswer s yes fbvest only under certam umr!.hnns‘j For
T e 1 ol 3 1t B Rt T
example very shallow and very deep, rather soll soil profiles
t- be sxcluded of the use of V
should be certainly complemented with a detailed geotechnical
peciofical description including the depth to the seismic
bedrock (V>R s)

and with several geotechnical parameters

T

M any case

& very weful parameter to describe the site

empliication particular ;
. I ularly in low intensities (linear olastic range

graund response) s the fundamental period of the site To

)
Flgure 3 (g) Prof. Pifilakis spoke in favolr of the proposed sife factors modes
NA. (o) Slice preserfed by Prof. Pifiladis cautioning use of current provisions
in ECE as basls of soll ciassification

Cn the second day of the workshop Prof. Larm presented
the selsmic zonation mop that had been written info the
draft NA prepared by [EW, clong with @ mop prepared
independently by Prof. Tongkul (Tonglul, 20183 Prof. Azian then
presentedthe seismic hozordmap generated by comventional
probabilistic seismic hozord analsis (FSHA) prepared by
team led by Universiti Teknologi Maloysic Gee Figure ).

In his presentation, Professor Geller pointed atf the great
uncertainties of PSHA in view of the poor frackrecord of the
methodology in terms of predicting earthguake hozards
for the future (Sreinet o 2012 2013 Mulargic et o, 20717
The credbility of the predictions is further Cormpromised
in the cose of Maolaysia, which has only 38 vears (from
1275y of complete instrumental record (Che Abas, 2001,
MOSTL, 2009 on a small lond ared showing 2 earfhguaokes
exceedng magnitude 5 (12 February, 1224, & 1 Koy,
2004 occurring in the Peninsulg and Sarowal combined.
He advocaoted the use of Ccommon sense as opposed
to beleving in information generated by the computer
o5 there is definitely insufficient information to precisely
predict the location of future earthgquake oocurrences. An
approoch bosed on averaging global rote of occurence
of earthgualkes in tectonically stable regions (Lam ef af.
2018 s supported. Figure & shows the slide presented by
Prof. Geller citing the highly uncertain nature of PSHA.

Some things to think about

+  The earth is 4.6 bilion years old
butwe have only about 100 years
of instrurmental seismicity data

+  Modek of siespecific seismic
heeard are highly uncertain.

+ Wi might be betfler off awercging
globdlly over fectonically similar
reqiors.

We need 0 use cOmmMOnN sense.

Flgue 5 Slide presented by Professor Gelier, cifing the highly unceriain
nature of PSHA

In o bid fo reach o consensus while addressing the
concem of modelling uncertainties, Prof. Lam presented
a seismic zonation map (Figure &) which featured o
minimurn design PGA value of 007g for the peninsula,
Sarowak and west Sabah dncluding Kota Kinabalu), and
0.12g for central & eastern Sabah fo avold leaving out
areqs with o design PGA value which waos foo low, ds
featured in results of PSHA presented by the local UTh-led
teams.

FLAR GRCUND ACCELERATION | % g1 % TH 48 % B inl 8 rEARS

Note: Conventional PSHA, not recommended for direct
adoption in design
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Figue 4; Seismic hazard contours generated by convertions! PEHA for the peninsula, Sarawak ahd Sabah prepared by ocal team led by Prof. Azian
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Proposed PSHA with minimum PGA for adoption in design
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Figewe B Propo s=d Feisa i kazam comfowrs featuring 8 & iniir o design PG4 W lue b reack consensus

CLOSING REMARKS
Whot wos demonstroted of the 2-doy worlshop wos thot
the draft Mational Annex had incorpooted conte mporan:
princides of seismic hozord  ossessment. toking  info
occount the development of knowledge ond proctice
since Eumcode § wos first dewveloped two decode: ago.
Poricular ofttention wos devoted to the impordonce of
maintaining the olowing key feotures inthe droft Mational
Annex by [EM:
1. Aminimum design PEA value of 0079 0.12g force ntral
& ecstioboh) imespective of results from FEHA becouse
of corsideroble modeling uncertointiss.

2. [esponze spectrum models which deviote fom EC8 Type
1 ond 2 becouse of the need to addes: both local ond
long distonce seismic hozard and.

3. Asite clogsficotion ond site omplificotion modez! which
incomporctes the site notorol perod of o desion
pommeter (o opposed to only considerning the upper
30 m ofsol sadimerts). W
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