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Two-Day International Seminar
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Reviewing of the Draft Malaysian
National Annex to Eurocode 8
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EM Ol & Structurcl Engineefing Technical 2. Prof. Dr Fiedemonn enzel Kotsruhe
Division ond IEM Technicol Committes on Ingtitute of Technology, Sermonyd -
Eorthguokecrgonisedo wo-doy Infernotion ol “Sakmic Hozomd ond Resioual Risk ™.

Seminor & Workshop on Pesenfofion ond 3. Prof. Dr Roy Su dUnivesity of Hong
Reviewing of the Droft Moloysion Mofionol Fongy - “Smplfed Sshmic Asesment
Annex to Eurcode 8 on 3-10 Febuor 2015 of of B2 Buldings in Maolowsio under Rore
Amnodo Hotel, Petoling Joyo, Salongor, Eorfhguake Actions ™.

A fotol of B3 poriciponts attended the 4. Dr Kushon  Wiesundom  Univerdty
sgmindr cum workshop. includng 10 imted of Perodeniyvo. S0 Lanko)y - “Direct
infernotionol andlccol speakes who presented Diplocemeant Bosed Design of Sesl
their respectve popers relofing fo eathguoks Concenfrically Biocad Fromea ™,
enginesnng standorks equirements for low 5 Prof. Dr Muraob Soofciogly (University of
fo modemte sismic zones such os Peninsulor Oftown. Conodo) - “Conooion Design
Mooy o Soboh ondSorowo k. This wios o follow- Pracfice for Reinforced Concrafe Bulldings
up fomm to fwe eddier sympod um Ao rksh ops in Regions of Low fo Modearafe Saismicify”,
onedrthguoke enginesAng orgoaniszd by IEMIn &, Prof. Dr Hon Seon Lee Koreo Universty.
2011 and 2013, Seouly - “Sskmic Design Implcafions for

The list of imdted intemofiongl and locol Low-fo-Moderofe Sslsmnicify Regions fom
spedkers and their poper presentofion tifles o Earfhquake Sulafion Tasfs on BC Buiding
ot fodlow: Shucfuras in Korpa™,

1. Pref. Dr Koh Chon Ghee ((MWotioncl 7.0 Prof. Dr Mekon  Llom Univemity  of

Univerity of Singopor) - “"Considensfion
of Sumnofro Earfhquokes for Safsmnic Design
in Sngopore”.

Melbourne, Austrolicn - “Kev  Feofures
of fhe Proposed Maolowsion Ma fo WS EN
fpeieli b



A, DrTong HingHo GSwinburne University, Austrolicn - S0l Response Shacfrum
Modle!in fhe Dagff Maolovsion NA for EC 8™

2. Engr. Doniel Lod Ting Wee (University of Hong Kong - “*Opeafional Defals
of Maoleslo Response Srecham ™,

10, I Adunct Prof. MC Hee (The Institufion of Enginees Maloysich - “The Cosf
Irmplicafions ond Engineer’s Paspectivas of NA fo S EN Teea”,

Ir. Mun Kwoi Peng dChairmon of Ws3 Geotechnical Aspect of Earthguoke -

port of TC Eorthguo ke chained the fist doy of the ssminan whis I Pref. Or

Jeffrey Chiong Choimion of TZ Eorthguoke) choied the serminorfwoerkshop

session on the sscond doy.

The seminarfworkshop hod the suppordt of Jobotan Kerjo Royo (KR which
sponsomed & of its engineers fo aftend the event. I, Mohd Meor Azudin bin
Maonsor o ssnior Pincipol Asistont Director of JKR wos also imvited to choir the
fist poper pesentotion on the fist dory.

SEMINAR PROCEEDINGS

The fistspeaker. Prof. Or Eoh Chon Gheesto fed with hispesentotion by fecusng
onSingopoe sexpeiencein publishing its own WA o Eurscode B, 5ome recent
studies ssermedtosuggestthat higherthone:pected peak groun docceleration
wios recommended for desogn of builldngs agoinst earthguokes. This wos ksl
attibuted to adoption of unsuitoble ottenuation equotions. Probabiliste ssismic
hiozord onolysis CPSHAY wios conducted by osssssing the exdsting groun d motion
predction equations (GMPEY Mew GMPE wos developed bosed on mcorded
ground motions expedenced from long-dstonce earthguokes from Sumotro
stike-slip foult ond the Sundg trench subduction 2one. These wene componed
andwenfied agoinst works by other ressachers.

Imterestingly. Prof Koh concluded thot the PGSAs of Singopore and Kualo
Lurnpur dor o A0veor return pefoch were 00099 and 0015530 respectively.
Compore this to some local researchers’ results of mone thon 0080 o 0,104 -
which weane conddend unedisticoly high by EM technicol eviewers. When
bosed on 2.800-yeor return peicd Prof Koh colculoted the PG As fo he 0013g
and 0.023g for Singopone ond Kuolg Lumpur espectvely. Singopoe’s MNa fo
Eurrcode 8 octudly odopted o PSA of 00175, 0 more consendgtive volue
thon Prof Koh®s findngs.

Second speaker Prof. Or Fiedemonn Wenzels presentation con best be
surmmonsed os follows:

+  The determinoticn of hozord results. for the pumpos of cofegosation
Guch oz producing zoning of mopping: con be significontly dfferent
for subsequent ossesments. without obvdous mosonsmost notoably in
edrrhouoke events which ar wvery unpredctoble in mognitude ond
frequency. not to menfion even in fiming and loecation.

+  Volidotion of hozord msults is shill inits infoancy.

«  Achiening equal sofety stondorcs using etum pefods os o guide. is not
exoct butis stil cond dened oz probobly good oz the best dtermative.

+  Themris o need to produce |0 exceedince CUMSS OF O meosune of
sociatal fsk ond ufimotely this should control the design levels - the
best exomple s in determining the importonce foctor for design of
buildngs foredgthouoke resistoncs.

+ An dlternotive 1o loss exceedonce curdss. moy be to use proxies
bosed on hozorck foced, such os likelihood of fsunomi occurmnos
with ecarthguoke events.

The next speaker. Prof. Roy Su. spoke on aninteresting topic which proposedthe
use of o verotle Timoenshenko beom modesl to ossess the ssismic pefomonos
of low-ise RC fromes ond high-fse RC woll buildngs. This madel is infegroted
with o modol response spectrum onolysis. ond the focus s on me earthguoke
cdesign lood with o refurn pencd of 2475 veas in Peninsulor Moloysio, He
estimotedthot bosedon thot seismic gesign lood high-fss wol buildings of 124
A0 storeys ond low-fse inflled RC frames of 2-10 stomys con sustain these e
earthguoke oo with theirinhersntloteral strength ond deformotion cop ocity .
Howiewar low-fise framed buill dnogs without sheo rwals. butles thon 1&8m height
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rory shll sotisfy the AFSyedr mtum pericd mouiment qn
oocordonce fo Eurccods 8 with perhops some domoge to
non-structunl elemeants.

The next specker Dr Kushon AWissundorg, wos the
only spedker who tolked about the sismic effect on desl
stuctures in poticular stesl concenticaly broced frome.
Hizs methodology of desion is dmect dsplocement-bossd
design. which emphosises ductility, non-ineaity in structurcl
behovicur ondeguivalent viscous dom ping - whichis deived
from procedums oiginoted by rencwned sismic expert
Minel Priesteyin 20046, At theend. DrEushon conclu dedthot.
from msults obtoined from the non-inecr dynormic onolksis.
it wos prosen thot the presumed inear dsplocerment profile
proposed by Pisstiey for low-ise moment esisting fromes
MMRE wos osonobly wolid for low-iss stedd concenticolly
broced frames. For medum-iss MREFs the use of inslostic first
mode dsplocement profle with higher dift concentroficn
ot the lower oo s gove o good estirmation with octuol
medsured values.

The anolvsed behovieur/performonos of such structunes
wios in ogeemesnt owith  dect  dsplocerment  desion
oppreoch, This wos o point thot needed to he stresed:
The genemnl oppreoch in developing the Moloydon N o
Eurpcode Bis hossd on dsplacement method which is the
preferedchoice in ssismic onalyical approoch nowodoys.

Prof. Dr Murot Sootciogly fom Ottown Univesity wios
no stranger to this fomm, os he wos o ponel speakerin the
fimt syrposiumm held in 2017, His pesenfofion fouched on
the Conodon proctice in using MBCZ 2010 ond C54 2004
os perfomoance citeno in dedgn of buldngs - sy for the
sofety of cocupants. followed by domage-i mitafion control
cind finolly, structures sl functionol in post-cisostersoenoios.

He soid Conodo wos olso moving towords accepted
infernoficnol proctices in odopting o return pefcd of 2475
vadrsin edrthguoke predictions insteod ofthe presd ous norm
of 475 veor. He emphosised thof the outhodfies hod the
role ond msponsibility fo oscerfain the imporonce fochor
to be ottoched to cartoin crifical buildngs requiing special
cttenfion in earthou ake svents. such os heftoge buildnos
cnd buildings wused in post-cisoster recovery. 2.9, hospitals.
i cnd police stoticns. telecommunicotion fociities. MBCC
hod provisions for ductlity ond owverstrength foctos in
odusting reoted force from sismic events. exered on
dfferent buldng configuroficns. He oso presented the
importonce of considenng tosionol effects for structurol
hiorving certoinimegulontiies in its outtook and profie.

Prof. Dr Hon Secn Lee gove aninsightinto South Komeo's
gxpemence in focking theisues of deson forearrhouoks for
RZ buildngs in low fo modemte ssismic regions thers., He
presented the expedmental simulotion tests doneon scoled
down RS buildings. using shoking foble tests ond pushowver
tests by his co-ressarchers. The South Koo n proctcs follows
closely the Ameicon ACISTE805 stondorck for design of
concrete structures, Thisis o good guide for Moloysion code
drofters in producing the Motion ol Annex to Eurocode B

KEY WORKSHOP PRESENTATIONS FOR NHA TO
EUROCODE &

A5 oo key ponel spedker and the moin confibutor to the
denelopment of Ma to Eurocode B Prof. Dr Melson Lom is
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o fomilicr foce ot mony IEM-crgonissd seminars owver the yeors. in poficulor
on Chnomic analysis of sructures underearhou ke loodngs. For this poficular
sermingr. in view of the neorto-completion of the NA o Eurcode B he
presented the updores of the develcp ment of M3 EM 1998 on justificotions ond
wvenficotions of analysed doto and mocels pescibed for Peninsular Maoloys .
Soboh andSaroadk.

Feyw presentoton by Prof. Or Lam wios on the following oo

Introduction to Maloys an seismic Hozord

Hybnd mocel for Peninsulor Molows o

Mo deling of locol eafhouokes

Performonce ohjgchives ond retum petad considentions

Design peok ground occeleroticon

Ductility orbehoviour o-fochor

. SUMMMone

Prof. Dr Lom efered o two previous Eorthouoke Symposio whenz the folowing

resclutions wene pressnted and endored by mojonty of podiciponts present

then:

1. In 2011, the hybid responss spectrum dnowhich both neorond foefisd d
edrthouoke effects wer incorpomnated intfo one spectmm wos presnted
cnd adopted s the bosis for developing the Ma o Eurocods B bed des
the inclusion of site notural peiod os on oddtonal pommmeter for site
o ossificotion.

2. In AM3E it wos decided thot the 2900 yeor eturn peicd ond the
dsplocemeant-bosed opprooch would be used os the bosis in developing
the Ma fo Eurcode 8 oz well os odopfing one unified msponse spectrum
for the whole of Peninsulor Moloyd o while o two-fier ste foctor appreoch
wiolldbe used.

Themrm wis some confusion, judging from some of the guesions possd by

the oudence. & prominent locol univerdty ssismic msearcher gqueised why

probohbilisic onolysis wos not used in plocs of the deteministc opprooch. Prof.

Lo onswersd thot in his presentotion dides it wos shown thot the modeling

of the response spechro wos done by includng the probaobilistc ssismic hozord

ossment (PHAY approoch. Thot showed the level of understondng in

Maoloyd o, even omong the lecol seismic experts.

Below is o summorn of his pressntotion:

1. Seporate response spectum models howe besn ecommended for
Peninsulor Moloys o, Soboh and Sorosok.

2. A hyhid model hos besn odopted for Peninsular Moloydao to moosl
contibutions from both locol ond dstont ssismic hozonds.

3. Thelow shorth peiod port of the response spectrumis controlled by local
edrthouokes wheros the high Jong) peiod port by dstont ecthoguokes.

A Inegons oflow to moderte ssismicity ooz o globol modaling opprooch
is recommen ded os opposdto PSHA. which is bosed upon anolydng the
dspesifion of o few locol events.

& Consedquently. o uniform level of hozord is specified within the peninsul o.
Sororwecik cind Soboh. withoutineehin g contouring or 2onoton.

& A design PGA volue of 0100 wos estimoted by the Slobol Model for the
peEninsulo ond Sorowak for o retum pefod of 2,500 veors.

7. A dedon PG A volue of 0180 wos estimoted by the Slob ol Model for Sokboh
for o retum pefod of 2500 veors.

A, Performonce citedon of Mo Collapse (NC wios used os the bodsof deson
o5 per Eurncode B modeling principles.

2. Mocolopss performonce citeionis not to be confuss dwith MeoarColl opss
performonce critedon, which is af Ufimote Umit stote (U0,

10, The term: Full Desdgn Sssmic action or Dedgn Ssismic Action dor Design
PZAY s bosedon o ietum peiod of 2,800 vedr andis used for the deson
aof Imporancs Closs W buildnos such os hospitols.

11. The term: Reference Ssismic Action @ Reference PSA) is Design Seismic

O n = Lo P~



Action divided by 1.5 and is used for the design of

Ordinary (Importance Class Il) buildings.

Another speaker, Dr Tsang Hing-Ho, was dlso a regular panel
speaker ot previous earthquake seminars organised by
IEM. He is one of the international adviscrs to the Technical
Committee on Earthquake. He presented on four key areas:
1. Fundamentals of local site effects

2. Review of codified scil spectrum models

3. Latest development of soil spectrum models

4. Adapting Eurocode 8 model for Malaysia

His findings on effects of earthquake from source to site are:
Theoretically, for flexible sail sites, de-amplification occurs at
short period range (normally for near earthguake events),
while large amplification happens at medium to long pericd
range (distant earthquakes). In short, softer (or more flexible)
soils usually de-amplify more.

He conftended that Eurccode 8 allowed flexibility as
code drafters may define suitable response spectra in
their own National Annex, by specifying respective corner
pefiods, T,, 7. and TD which are relevant to local conditions.
This is clearly spelt outin Eurocode 8-1: Cl. 3.2.2.2 (2)P.

The recommended response spectra for Malaysia is
based on Type 2 spectium model given in Eurocodes 8§,
where the surface-wave magnitude M is not greater than
5.5, which is relevant to a low-to-moderate seismic zone
like Malaysia. Singapore is also following this step, although
they prefer to stick to the Eurocode 8 recommendation of
500-year return period, while Mdlaysia is moving forward
to a 2,500-year return period, consistent with international
practice where both near and far-field earthquakes are to
be considered.

Dr Tsang went on o make some recommendations for
Mallaysia in adapting to Eurocode 8 provisions:

Table 1 - Values of the parameters describing the recommended Type 2 elastic
response spectra (based on Eurocode 8)

Comer periods in

Soil
Site natural response spectrum
factor
period GielbtiRa {s)
5 Te Tc To
T.<0.15s Rock 1.0
B 1.5 0.1 0.3 1.25
0,15< T,<0.55 Stiff soil
. 3.6 0.1 | 1.2% | 1.5%
Flexible
L= 0.5s D Sail Implied S-factor at short
period=< 1.8

Note: Site natural period is given by: T, = 4H, / V;, where H, =
height of soil profile, V, = shear wave velocity of sail

The cperational details on how the National Annex on
the proposed Malaysian Response Spectrum came about,
was presented by Engr. Daniel Looi, a PhD candidate at
Hong Keng University under the supervision of Prof. Dr Ray
Su. Engr. Looi went through the steps in constructing the
response spactiums, in ferms of acceleration, displacement
and velocity, deciding on the consideration of PGA with
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respect to imporance factors attached to building types

and functionality.

He used the equivalent static load method of andlysis,
to describe the processin producing the necessary results for
the local parameters to come out with the response spectra.
1.  Assume information and data on building typs,

properties and importance factor attached, using also
sample borehole log information to ascertain sail type.

2. Cadlculate for the site natural period, T;

3. Choose the corresponding response spectrum based
on calculated site natural period.

4.  Estimate the building natural period from the selected
response spectrum,

5. Cadlculate the base shear, i of the building.

6. Distribution of base shear to every floor of the building
from base fo the top, using recommended formulation.

7. Use standard analyfical methods (marual  or
computerised) to determine structural deflection, e.g.
3D-frame analysis.

8. Cadlculate effective displacement, using recommended
formulation.

Q.  Cdlculate effective mass (of the building structure),
again using recommended formulation.

10. Calculate the effective stiffness of the building using the
calculated base shear and effective displacement.

11. Calculate the effective natural period of the building
using the effective mass and effective stiffness, in the
standard formula for natural period.

12. Calculate the improved displacement and compared
this with the first estimation found earlier; use this
improved displacement to re-work the base shear, Fa

13. Re-distiibute the base shear fo all floors-and re-analyse
the structure.

14. So the iteration process goes on - until a refined value
of displacement is obtained, with little difference in the
improved value and the last estimation.

One of the most infriguing topics was presented by Ir. Adjunct

Prof. MC Hee on preliminary cost implications once the NA

to Eurocode 8 takes effect and is applied in the industry, with

the use of hybrid model of response spectrum for Peninsular

Malaysia, Sabah and Sarawak.

First, he described the types of structures he had
considered when studying the impact of earhguake
design, namely one-storey, five-storey high moment-resisting
structure frames, and 10-storey, 30-storey dual (MRF and
shear walls). He referred 1o the findings of the infernational
panel of experts in ferms of referenced peak ground
accelerations recommended, i.e. 0.07g for both Peninsular
Malaysia and Sarawak, and 0.12g for Sabah - all based on
a 2,500 years return period in the hybrd model response
spectum for NA to Burocode 8.

He dlso made assumptions of some basic costings, i.e.

1.  Formwork used = RM40 per sg. metre

2. Concrete grade C30/37 used = RM300 per cu. metre

3. Steel reinforcement used = RM3.50 per kg mass

Using these with some advanced level structural analysis

on computer software, he produced calculations showing

reduced stiffnesses and behaviour factor changes, due fo
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detoiling chonges reguired for ssismic design considemtions.
The twio tobles below are samples of his ecommendotions.

Tabla 2 — Cost zumm ay for Paninawz Wazweiz woon mplamantzhion of
Euwvovoda & Dezign o Shoctures for Earthqu e Residtane

s : % increase
T Incremsein tructural
5 Mo.of structunal cost W
Building type : cost {on
stones (on reduced §
siffness) behaviour
facton
2-D 1-stomey MRF 1 ] o
it 0 o
20 10stonsy 10 W07 e
Dl
2D a0storey | ' ‘
Dual

Taba 3 — Pralininay % inerazsa in stroctsl cost with ong standard daviztion
o oo fuiidings (hased o behauiow frotor, g = 1.5

% change in stuctural cost

Building type o
e u!ur Sarawak Sabah
Malaysia
20 1-sfomy MRF 1.7 1.3 +7.7
2D&domy MRF | 409 0.3 +.5
=Ry A 408 6.4
Lol
EOR | e | wa | aa

QUTSOME OF THE ©OPEN FORUM DISCUSSION
Inthe Open Feum Dscussion sssson inthelote ofermncon, Pref
Dr Melson Lam gove an owvendew of the pressntoticons modes
by cll theimited intemoticnd speokes includng himssiE After
this. gquestions orcomments wee i mdted from the floor

One guestion posed by o noted locol univesity
earthgquoke researcher wos on the lock of local mseanch

incorporated inte the Motonol Annex fo Eurccode A
Prof. Dr Lom pointfed out thot the work done by locol
ressarchen Wwere considemd in the fist twe symposiums
(2017 ond 2013 and wene found wonfing, dmply due fo
lock of doto vedficotons ond publicotions in prominent
infemoticnal joumals of eathguoke enginesing.

This wios on top of the in appropiotensss of the locol
reszorch  findngs  which  coversd only  long-dstoncs
edrthguokes fom Sumotro subducton foults inowhich the
ottenuotion fomulos were bosd on high ssismicity 2ones
from US4, Hence. the predictions were elotwely high ot near
to 0.10g PSA for Peninsulor Moloysic. especialy for o 800-
wedr eturn pefocd wherneos prominent regional resecches
like Bolendro q4USY ond Megowof q4TU hove published
in respectoble journols presnting pedotions of ground
motions in Singopore oand Peninsulor Moloysio to be ot
PS & of 003y or even much lower which dovetoiled to the
meosued reodings in MMD stofions ot West Coostal 2onesin
the peninsulo.

In the proposed M fo Eurcode 8 the recommendced
PiS & voluss of 0.07 g forPeni nsulor Moloysic, is for o 2 800-yvear
retum pencdd coveing both neor ond dstont earfhouokes.
If o S0yeor eturmn pencd wos usd the pedcted PGA
wiolues wiould be much lower. perhops af 0030 or less.

Ancther member of the oudence. on expeienced
consultant. soid he fully supported the work by the [EM
Technicol Committee on Eorthguoke. cided by the
infemoticnal ponel ofexperts. He pointedout thotconsultonts
in the industryy were not well-werssd in ssismic design os i
Wiis nEnveEr O requirement in the Bitish Stondords ond wos
not mouiredin the Uniform Bulldng By-Lorws, He suggested
thot the committes come out with dmple proceduss which
consultants con follow eodly. He odded thot he wos nat foo
fussy ovier how the figues of PGA come obout. 50 long os
thers wer technicol ments and justificotions for use in the
ool context, wemr spalt out Clearly and logically in the Ma
fo Eurcode A

The envent wios officiclly dossd by the Choirmmon of the
session ot 200p.m.

Al the imdted speakers ond choirpesons were duly
thonked and applou ded by the poriciponts. They were then
pressnted with tokens of oppreciotion by the orgonisss. WMl

The ztantiva zedanca 3t the saming:
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