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The theme of this edition of ACF
E-Newsletter is Performance Based
Design (PBD) of Concrete Structures.

In order to obtain the philosophy on
this topic from a specialist of this field,
ACF E-Newsletter invited President
Tamon Ueda, a current President of
International Committee on Concrete
Model Code (ICCMC), which is re-
sponsible for developing Asian Con-
crete Model Code (ACMC).

He is also a professor in the Dept of
Civil Engineering at Hokkaido Univ.,
Japan and has been involved with
many researches on the topic of PBD
for concrete structure.

ARTICLE

Performance Based
Code and ACMC

Prof. Tamon UEDA
Hokkaido Univ., Japan

The performance based code is the
latest type and most suitable for any
code, especially for international code.
The concept of performance base is
one of the principles of ISO [1]. The
performance based concept is to spe-
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cify the required performance and to
achieve the required performance.
The required performance should be
universally adaptable, while the ap-
propriate method for achieving the re-
quired performance may depend on
local conditions. With this concept,
any national and regional code can ap-
ply suitable methods for design, con-
struction and maintenance of a struc-
ture, if it is proved that the structure
satisfies the required performance.
Especially this concept is necessary
for the part of the world, such as Asia,
in which the big diversity of economi-
cal and technological level, climatic
and social condition and material and
facility availability exists.

There have been a long history of
structural code and various practical
codes in the world. The technical
contents such as shear design for con-
crete members and durability design
for frost damage in concrete are quite
different even among the existing
codes. Despite this difference, the
ultimate objective of structural codes
would be the same. The required
performance (or performance re-
quirement) is the common language to
express the ultimate objective. In the
past, the required performance has not
been explicitly described in many
codes. For example, the allowable
stress design does not show directly
the assurance of safety, while the ulti-
mate strength design does not show
the assurance of serviceability.
However, experienced structural engi-
neers know that both ASD and USD
would assure both safety and servicea-
bility indirectly. The limit state de-
sign presents ultimate limit state and
serviceability limit state, which are to
assure safety and serviceability.

The performance-based design is with

more general methodology than the
rest of the design methodologies (ASD,
USD and LSD) (see Fig. 1). PBD
clearly describes the required perfor-
mance often in wording easily unders-
tood by ordinary people. Presently,
the following required performance is
considered in various codes with PBD:

Safety*
Serviceability*
Maintainability and Repairability
(or Restorability)*

*: Durability

Constructability

Sustainability (or Environmentability)
Economy

Fig. 1: Comparison of Various Design

... Methods

“Safety” is the ability of a structure to
ensure that no harm would come to
users of the structure and people in the
vicinity of the structure under any ac-
tion. Sometimes safety for important
asset is included. Safety should be
assured under any action, while the
assurance of the other required per-
formance can be considered under on-
ly selected actions.

“Serviceability” is the ability of a
structure to provide adequate services
and functionality in use under the ef-
fects of considered actions. Servi-
ceability can be defined in various as-
pects related to comfort of the people
infon and in the vicinity of a structure,
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such as comfortable ride/walk, com-
fortable stay, vibration/noise control,
odor/humidity control, aesthetics and
visual safety and function of a struc-
ture, such as shielding and permeabil-
ity. In the past, serviceability was
often related to crack control and def-
lection control as serviceability limit
state in LSD. However, crack and
deflection control does not indicate
clearly the concerned service and/or
function of a structure. Of course,
various services and functions can be
ensured technically by crack and def-
lection control. Clear description of
serviceability by relating it to service
and function of a structure has been
searched only a decade ago.

“Maintainability” is the ability of a
structure to ensure technically and
economically feasible maintenance
during its service life. Configuration
and material of a structure should be
chosen for better maintainability.
“Reparability (or Restorability)” is the
ability of a structure to be repaired
physically and economically when
damaged under the effects of consi-
dered actions.  Generally damage,
caused by action, in a structure is con-
trolled to achieve reparability. Repa-
rability is important especially for
seismic action.

“Constructability” is the ability of a
structure to be constructed in a techni-
cally and economically feasible way to
achieve the required performance after
completion. Construction method
and material should be selected for
better constructability.

“Sustainability (or Environmentabili-
ty)” is the ability of a structure to mi-
nimize negative impact and to maxim-
ize positive impact to natural and so-

cial environment during its service life.

Long life of a structure is one of op-
tions to achieve better sustainability.
fib new model code will deal with
sustainability (or environmentability)
for the first time.

“Economy” is not necessarily ex-
plained. It has been required even
without description in structural codes.
Recently not only initial cost but also
life cycle cost has been considered for
economy.

“Durability” is the ability of a struc-
ture to lessen material property deteri-
oration speed to an acceptable level

and a slightly different required per-
formance, which is related to safety,
serviceability and reparability during
service life. The material property
deterioration is occurred due to actions,
such as environmental influences and
repeated mechanical loadings. The
deteriorated property often down-
grades the structural performance, so
that safety, serviceability and repara-
bility could be degraded to unaccepta-
ble level. Safety, serviceability and
reparability during service life should
be examined, considering the material
deterioration. One of the options to
ensure those required performance
during service life is to minimize the
material deterioration, so that the de-
gradation of structural performance
can be neglected. The prevention of
corrosion initiation in steel reinforce-
ment is an example of this option.
Another option is to allow the material
deterioration to occur but to assure that
the degraded structural performance
would be better than the required per-
formance. The design against fatigue
effects is an example of this option.

Among the required performance, the
design criteria of “yes or no” (“OK or
NG”) can be provided for safety, ser-
viceability and reparability. Gener-
ally these criteria are specified by limit
state, such as member failure in bend-
ing, crack width limit for water tight-
ness and threshold value of chloride
concentration for corrosion initiation.
For constructability the criteria for
material property, such as acceptable
range for slump flow of flowable con-
crete, can be specified. The design
criteria are to achieve the minimum
performance. For the other required
performance the better (or best) per-
formance is generally sought rather
than the minimum performance, be-
cause the design criteria cannot be
specifically provided.

Asian Concrete Model Code is the first
structural code which is equipped with
the performance based concept fully.
The present version of ACMC only
deal with safety, serviceability and re-
parability (or restorability) as the re-
quired performance since only those
three required performance can be
examined by the design criteria. The
required performance is the basis of
not only design (Part 1 of ACMC) but
also materials and construction (Part
2) and maintenance (Part 3).

ACMC has been also providing mod-
els of international code.
ISO/TC71/SC4  (Performance  re-
quirements for structural concrete) has
issued 1SO 19338 “Performance and
assessment requirements for design
standards on structural concrete”.
SC4 has been discussing on the revi-
sion of 1SO 19338 through which the
performance based concept, durability
design and maintenance are expected
to be implemented based on the tech-
nical contents of ACMC.

References

[1] 1SO TMB: ISO/TMB Policy and
Principles Statement Global Re-
levance of 1SO Technical Work
and Publications, 2004
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The 5™ ACF President and Vice Presidents Meeting

11 September, 2009

Hosted by IABSE 2009 Local Organizing Committee.

After the 4 ™ ACF President and
Vice President Meeting at Hanoi,
Vietnam the 5™ meeting was held at
Bankok, Thailand on September 11,
20009.

Many important issues were dis-
cussed and other themes for better
service were sought during the
meeting. The meeting was hosted by
IABSE 2009 LOC and attendees
express sincere appreciation for
heartwarming hospitality. More de-
tailed information of the meeting
and its agenda can be found in ACF
homepage.

President

Prof. Jongsung Sim

Hanyang University, Korea

Vice President (Policy)

Dr. Le Quang Hung

VCA, Vietnam

Vice President (Technical)

Prof. Tamon Ueda

Hokkaido University, Japan

Treasurer

Prof. Ekasit Limsuwan

Chulalongkorn University,
Thailand

General Secretary

Prof. Cheolwoo Park

Kangwon University, Korea

1. Introduction
On 11™ September 2009, the 5™ ACF
President and Vice President Meeting
was held in Centara Grand Hotel,
Bankok, Thailand.

2. Attendees

The ACF member who attended this
meeting were Jongsung Sim (Presi-
dent, Korea), Le Quang Hung
(Vice-President, Vietnam), Tamon
Ueda (Vice-President, Japan), Ekasit
Limsuwan  (Treasurer, Thailand),
Cheolwoo Park (Secretary, Korea),
Francis X. Supartono (past ACF New-
sletter Chief Editor, Indonesia),
Jang-Ho Jay Kim (present ACF New-
sletter Chief Editor, Korea)

3. Agenda
1. Opening Remarks and Welcome
Address by the President of ACF

The President of ACF, Jongsung Sim
opened the 5" ACF President and
Vice Presidents Meeting. He ad-
dressed his appreciation of IABSE
2009 LOC for hosting this meeting
and giving a chance of the special se-
minar.

2. Welcome Address
Prof. Limsuwan, The Treasurer, ex-
pressed welcoming of ACF President
and Vice President Meeting attendees.

3. Presentation of the Handouts
and Approval of Meeting Agenda
Prof. Cheolwoo Park, The Secretary of
ACF, distributed handouts and gave
brief explanations and also the meet-
ing agenda was approved per Presi-
dent’s request. The 4™ ACF President
and Vice President Meeting docu-
ments included the followings, as well
as the draft meeting agenda in the
front:
3a. The 4" P&VP Meeting Minutes
3b. Budget Plan
3c. RM Membership fee payment
documents
3d. One-day Seminar on “Practical
Guideline for Investigation. Repair
and Strengthening of Cracked Con-
crete Structures”
3e. Practical Guideline for Investiga-
tion, Repair and Strengthening of
Cracked Concrete Structures -2009-
3f. Proposal on the activities of ACF
by Japan Concrete Institute
3g. Handout: Newsletter Vol. 3 No.1
2009
President Jongsung Sim and Secretary
Cheolwoo Park jointly explained the
main issues that have been discussed
during the last P&VP meeting. This
process should be very helpful for all
the attendees to understand and recall
the memories on the activities of ACF.

4. Expansion of Membership
Attendees discussed about the expan-
sion of RM, CM, and IM members.
Final decision of contacting key per-
sons representing respective countries
for their intension to be RM:

- President Sim: Mongolia, Egypt, and
Philippine
- Vice President Hung: Russia, China,

Laos, and Cambodia

- Vice President Ueda: Sri Lanka, and
Bangladesh

- The RM representatives of each cur-
rent RM country should be cleared

- Registration fee of ACF Conference
will include two year IM Membership
fee from 2010 ACF Conference. This
issue should be discussed with Dr.
Chern before the ACF Conference
-Some issues regarding the EC mem-
ber expansion that needs EC approval
can be handled by EC members over
an e-mail discussion since the EC
meeting is held every two year.

5. Budget Plan
As President Sim reported the budget
plan, every attendees expressed no
disagreement on the suggested plan.

6. Additional chance for ACF pro-
motion
- Special booth at APFIS 2009 Confe-
rence at Dec 2009 in Korea
- Promotional session at CECAR 2010
at Oct 2010 in Sydney Australia

7. Working Group’s Report
- Work TG groups activity was re-
ported by Vice President Ueda
- ICCMC Level 3 document can be
opened through internet
- The activities of TG 4, 5 and 6 will
be reported at the EC meeting in 2009
in Korea and ACF Conference in 2010
- ACF will assign publication and
document numbers for better organi-
zation

8. ACF Conference Updates
Before the P&VP meeting the secre-
tary Park sent Dr. Chern an e-mail
asking the status of ACF Conference
preparation but no replay was made
from Taiwan. This will be further veri-
fied later on by contacting another key
person of the Conference LOC.

9. Adjournment
President Sim closed the meeting offi-
cially.
Drafted by Prof. Cheolwoo Park, Sec-
retary of ACF, on September 20009.
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Eulogy of Prof. Ha-Won Song.

Education

BS Yonsei Univ, Korea, Civil Engrg 1983.

MS Yonsei Univ, Korea, Civil Engrg 1985.

MS UC Berkely, USA, Civil Engrg 1987.

PhD Univ of Texas at Austin, USA, Civil Engrg 1990.

Work Experience

Tokyo Univ, Japan, Civil Engrg, Professor. 1990~1994.
ACF E-Newsletter is sadly informing its readers about the Yonsei Univ, Korea, Civil Engrg. Professor 1994~2009.
passing away of Prof. Ha-Won Song who fought bravely

with his lung cancer for a year before his death on July 25, International Activity
2009. He is survived by his wife, a daughter, and a son. He ACF, Executive Member and Treasurer 2006~2009.
was an inspiration to all of us for his active participations in ICCMC Vice-Chairman 2004~2009.

ACF, ICCMC, and 1SO. He will be deeply missed by all of ISO/TC71 Chairman 2004~2009.
his peers and friends. His credentials are as follows.

Farewell Our Frirend!
We'll Msss You Very Much!
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Performance-Based Design with Application to Seismic

Hazard

By Margaret Tang Eduardo Castro, Flavio Pedroni, Andrzej BrzozowskKi,
and Mohammed Ettouney. Published June 2008 in STRUCTURE® Magazine of NCSEA

The development and use of Perfor-
mance Based Design (PBD) of build-
ings has been in progress for several
years, primarily within the seismic and
blast communities. Within the engi-
neering community as a whole, the use
of PBD is being considered for appli-
cations to specific design issues such
as progressive collapse, as well as
full-scale infrastructure projects such
as bridge designs.

Seismic PBD was introduced in FE-
MA 273/274, published in October
1997, which was then reissued in No-
vember 2000 as FEMA 356 - Prestan-
dard and Commentary for the Seismic
Rehabilitation of Buildings. It is gen-
erally accepted that these efforts con-
stituted the first generation of seismic
PBD. ASCE 41-06 - Seismic Rehabil-
itation of Existing Buildings has since
superseded both versions of the FEMA
standard.

Since 2002, there has been an ongoing
effort by FEMA to generate a second
generation of seismic PBD. This up-
dated version incorporates details of
analytical and design techniques, and
quantifies performance measures and
uncertainties. This is compared to the
discrete qualitative measures offered
by the first generation. Additionally,
the second generation utilizes compo-
nent and system fragilities, which re-
late structural performance metrics to
the probability of occurrence or ex-
ceedance.

One of the main advances that the
second generation seismic PBD para-
digm offers is that it acknowledges the
uncertainty present in seismic design
of buildings, or any other infrastruc-
ture. The uncertainties in defining the
seismic hazard, performing the design
process, and estimating consequences
are all included within the PBD para-
digm. This is in sharp contrast with
prescriptive designs. Admittedly, un-
certainties are also accommodated to a
certain extent in prescriptive designs:
Allowable Stress Design (ASD) utiliz-

Prescriptive
or
D/C Design

lteratesImprove Design

Is OHC ratio
acceptable

Dresign

Yes

Good

Vulmer-
abrility (V)
or Capac-
Ty

Iterate/limprove Design

Are consequence
deterministicalby
andysor prabakbilis-
tically acceptable

Performance-Based Design

Yes

Good
Design

Figure 1: Prescriptive Design vs. Performance Based Design Paradigms.

es factors of safety and Load and Re-
sistance Factor Design (LRFD) ac-
counts for load factors and strength
reduction factors, as the name implies.
Yet PBD allows for far more freedom
in prescribing desired degrees of ex-
ceedance levels and probabilistic le-
vels for the building and events on
hand. For example, a particular build-
ing stakeholder might decide that a
non-exceedance probability of 95% is
needed for the performance of the
building during a seismic event. A
stakeholder for a different building
might decide that an 85%
non-exceedance probability is more
appropriate. The ability to determine
an appropriate uncertainty level can be
one of the major advantages of PBD.

Prescriptive vs. Performance Design
Paradigms

A central difference between the tradi-
tional prescriptive design method and
PBD is in the design objectives, as il-
lustrated in Figure 1. While prescrip-
tive designs require achieving an ac-
ceptable demand-to-capacity (D/C)
ratio, the objective of PBD is to
achieve a specified level of perfor-
mance, as correlated to appropriate
consequences, which may be meas-
ured in several ways including as
monetary cost. Each of these methods
requires design iterations until either
an acceptable D/C ratio (for prescrip-
tive design) or a desired performance
level (for PBD) is achieved.
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Another difference between the pre-
scriptive design and PBD paradigms
lies in their computational underpin-
nings. For prescriptive design, this re-
lates to capacity and demand, and is
based on structural reliability methods.
PBD is based on risk methods that
consider hazards, vulnerabilities and
consequences. In this context, hazards
and vulnerabilities are analogous to
demand and capacity, respectively.
However, PBD also accounts for the
consequences associated with the ha-
zards and vulnerabilities.

The third major difference between
these two approaches lies in the steps
that are taken in addressing the design
considerations. For traditional pre-
scriptive methods, the seismic hazard
level and the acceptable level of dam-
age in the structure is determined by
prevailing building and design codes.
In performance based design, both of
these considerations are addressed
during the design process, along with
anticipated consequences and uncer-
tainties in the design and analysis
process. These decisions are made
based on a desired level of perfor-
mance, rather than a predetermined set
of codes.

Design decisions in PBD are based
largely on the building stakeholders,
namely, the building owner. It is these
stakeholders that will determine the
initial cost investment in design and
construction, and this will drive the
level of performance and the asso-
ciated consequences. PBD requires
more effort in the early phases of de-
sign but it offers many advantages: 1)
potential cost savings in the long run,
2) the option of continued operations
and immediate occupancy after seis-
mic events (which can be of impor-
tance for sensitive facilities), and 3) a
clear quantitative picture on how the
facility will perform during a seismic
event, and what the consequences of
such performance would be (i.e. no
surprises to the stakeholders).

Elements of Performance Based De-
sign

The three basic steps of PBD are the
estimation of hazard, the evaluation of
vulnerability, and the computation of
consequences, shown schematically in
Figure 2.

HAZARD

Severe Hazard VULNERABILITY

— lergeHazard
=] Medium Hazard -~
= / _____—_-:: - L — B ) \‘-
8l / E h— R 4 Y
g ff L ———{—_ lowHazard | |
g J'/_'_\ Choose Hazard Level /
- Deformation
Period No Damage 5
avens
Limited Damage Damage
Collapse

]

I

AE SR

C(DM)

Cost of Damage

Damage Leve| (DM)

COST OF DAMAGE

Figure 2:
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P

Performance Based Design Steps.

Severe
Damage

Computed
Vulnerabilities

Collapse

0/ ZANY e =

Prabability of Damage
Level Occurrence

f -
0%

Set of pre-determined curves
that relates seismic hazard
lewels with probabilities of
different damage states

Seismic Hazard Level

Frobability F{DM)

Given Seismic Hazard Level,
Compute probabllity of each
damage state: Form histograms

Darmage Lavel (D)

Compute Consequences

Consequence = Cost * Probability
= C({DM) = P{DM)

Figure 3: Computation of Risk..

When using PBD, determining the de-
sign hazard level requires evaluation
of the seismic event and the probabil-
ity of occurrence. This can range in
complexity from choosing only the
hazard level and the shape of the de-

sign spectra to a more involved
process, such as generating an ensem-
ble of seismic acceleration time histo-
ries. In most situations, the designer
needs to address issues such as return
period (the duration of a seismic event
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at a given level) and maximum ground
acceleration. In the second generation
seismic PBD effort, the probability of
the chosen seismic hazard is an
integral part of the design input needs.
This is necessary to compute the an-
ticipated consequences of the design,
as shown in Figure 3. Another feature
of second generation seismic PBD is
that it can be based either on a single
scenario, such as a unique earthquake
level, or on multiple earthquake levels
with varied return periods. This latter

approach is obviously more time con-
suming, since design calculations must

be performed for each of the scenarios.

However, the advantage of the mul-
tiple scenario approach is that it gives
a more complete picture over the total
life of the building. As noted earlier,
prescriptive design methods do not
address probabilities of occurrence or
consequences, as these are implicitly
addressed through the development of
the design codes.

After the seismic input is defined, the
building design process starts. The key
differences between the two design
approaches are in the acceptance crite-
ria, the analysis techniques, and the
analysis objectives. In traditional pre-
scriptive design, the acceptance crite-
ria is generally prescribed simply to
ensure life safety, while PBD allows
for varied acceptance criteria based on
the determination of an acceptable
level of earthquake damage to the
structure.

In prescriptive design, evaluation of
the building performance during a
seismic event is usually performed
using linear analysis, and the primary
objective is to determine whether spe-
cific acceptance limits are met. In
PBD, nonlinear analysis is preferred in
order to compute damage types and
levels, which will ultimately be used
in determining the consequences of a
particular design.

Computing types, levels, and proba-
bilities of structural or non-structural
damage due to an earthquake are not
easy tasks. This is one area which is
currently undergoing extensive re-
search and development. An emerging
technique for relating earthquake
damage to uncertain inputs and com-
puting the damage uncertainties is the
use of fragility curves. Figure 3 shows
how fragilities are used in a PBD con-
text. Component seismic fragilities
have been under development for

some time. Efficient, practical and
general methods for system level fra-
gility, on the other hand, are just start-
ing to develop.

Considering consequences of seismic
events in the design of buildings is
perhaps the most important difference
between prescriptive design and PBD.
In the context of PBD, consequences
generally relate to the building owner;
the consequences to the neighborhood
or other regional effects are beyond
the scope of current PBD efforts.
Consequences can be quantified in
numerous ways; FEMA considers two
types in particular: monetary and ca-
sualty. In order to compute the conse-
quences, the probability of different
types of damage as estimated by fra-
gility curves is combined with the
predetermined relationship between
damage level and associated costs.
The estimated cost of the earthquake
event can then be computed as shown
in Figure 3. Computing cost based on
uncertainties is one of the many defi-
nitions of risk, demonstrating that
PBD is a risk-based paradigm. After
the consequences of the seismic

event are computed based on the cho-
sen performance levels, the building
stakeholders (owner, architect, engi-
neer, Users, insurance companies, etc.)
must decide if it is an acceptable cost
(risk). If the costs proved to be too
high, the performance levels are ad-
justed, and the whole procedure is re-
peated until an acceptable level of
consequences is reached.

Future of Performance Based De-
sign

PBD for earthquake engineering has
been gaining interest for several years.
Other fields of application include
multi-hazard engineering, structural
health monitoring, and life-cycle
analysis.

Multi-hazard engineering is an ideal
application of PBD as it requires the
consideration of more than one hazard
or extreme event at any given time, in
an effort to increase safety and reduce
subsequent costs. This can include
seismic, wind, flood, bomb blasts, and

Interaction
Performance
Surface (IPS)

Parformance Level

Interaction
Performance
Surface (IPS)

Parfarmance Level

Figure 4: PBD and Multi-Hazard Design Considerations.

Beneficial IPS

MNon-Beneficial IPS
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progressive collapse (Figure 4). Pre-
scriptive design methods are not ap-
plicable to this type of problem, as
they tend to address scenarios with a
single hazard or extreme event. Addi-
tionally, nonlinear analysis is recom-
mended in order to accurately depict
the performance of the structure in a
multi-hazard scenario.

Structural  health  monitoring s
emerging as an essential tool for pre-
serving the health of infrastructures.
Several sensors are placed on a struc-
ture in order to collect data on its per-
formance over time. This data is use-
ful in determining the response of a
structure as a result of different
stresses or hazards, which can ulti-
mately be employed in PBD. Con-
versely, PBD techniques provide val-
uable information about damage in a
structure due to a seismic event or
other hazard. This can be useful in de-
termining where to place the sensors
in order to most effectively monitor
any potential hotspots.

Life-cycle analysis, as the name im-
plies, is the evaluation of performance
over the life of a structure as a result

of anticipated loads, stresses and ha-
zards. It is closely tied to performance
based design, as the latter is, at its
most basic level, the relationship be-
tween a hazard and the anticipated re-
sponse of the structure. The know-
ledge of life-cycle behavior is of im-
mense importance to asset managers
in their decision making efforts (e.g.
inspection, prioritizing, budgeting,
maintenance).

Performance based design offers nu-
merous advantages as compared to
traditional design methods. The chal-
lenges of implementing performance
based design include smooth multidis-
ciplinary integration and the added
expertise of professionals. The advan-
tages of PBD make meeting these
challenges a worthwhile goal.

Margaret Tang is a Senior Engineer at
Weidlinger Associates, Inc. in New
York, NY, in the Applied Science Di-
vision. Margaret works on a combina-
tion of military and civilian projects,
specializing in protective design and
survivability of structures to extreme
loadings.

What's ACF objective ?

Eduardo Castro is a Senior Associate
at Weidlinger Associates, Inc. in New
York, NY. He has been with the firm
for twenty-three years in the Struc-
tures Division. He has been involved
in numerous government and com-
mercial projects, providing conven-
tional and protective design services.

Flavio Pedroni is a Senior Associate at
Weidlinger Associates, in the Struc-
tures Division, working with commer-
cial clients and academic institutions
in conventional design.

Andrzej Brzozowski is a Senior Asso-
ciate at Weidlinger Associates, in the
Structures Division. He has been in-
volved in numerous projects, with ex-
tensive experience in conventional and
tensile structures.

Mohammed Ettouney is a Principal in
the Applied Science Division at Weid-
linger Associates, Inc. in New York,
NY. He has been involved in numer-
ous projects involving seismic, blast,
vibration and progressive collapse is-
sues, as well as structural health mon-
itoring. Mohammed may be reached
via email at ettouney@wai.com.

Initiation and support of international collaborative activities for
development of research and technology relating to various as-
pects of concrete and concrete structures.

Dissemination of useful information on concrete and concrete
structures by way of publications, conferences, symposia, work-

shops and/or seminars.

Promotion of updating and revising concrete codes/standards on

structural design,

materials, construction and maintenance

through development of new knowledge to meet the latest needs.
Interaction with the members and keeping them aware of the activ-

ities of the Federation.
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