Shake Table Test of Unreinforced Masonry Structure at the
Department of Earthquake Engineering

The 2005 Kashmir earthquake illustrated earthquake hazard w Brick Masonry
and vulnerability of buildings in Pakistan to earthquakes, A
large number of buildings in Pakistan consist of unrcin-
forced masonry {URM) structures (Fig. 1) and historically,
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these have performed poorly during earthquakes. The rea- i Buldings
soms for this poor performance are the inherent brittlenass, il
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low tensile and shear strengths,
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The Department of Earthquake Engineering has started a

. : 14.60%
programme of experimentally testing performance of non- u Block Masoney
engineered construction prevalent in the Country, A shake
table test was conducted on a block masonry house on 29" Oithers

FCbrL-IHI}" 2012 fFig. 2_}. The UbjLTi’.{‘v'ﬂS of the lest were E].'.IC Fig 1. Building tvpology in Pakistan (Source: 1998
identification of damage patterns in order to determine the | census report of Pakistan)
need for seismic retrofitting of similar structures.

The size of the structure was 2.5%2.7 m in plan with a
height of 2.25 m. The cement conerete blocks of size
100x200:300 mm were employed in the construction.
= The thickness of the wall was |00 mm. The blocks were
joined with a cement-sand mortar of ratio of 1:3. The
roof consisted of Gl sheets which were rested on bam-
boos. The later were spanned at 300 mm at cenire. The
top of the roof was loaded with several sand filled bags
having a total mass of 140 Kg. The instrumentation con-
sisled of aceelerometers, LVDT s and strain gauges. The
B data were acquired using a data acquisition system.

Fig 2. Unreinforced masonry structure with These data are being analysed, presently.
instrumentations attached

Department of Earthquake Engineering Established at
NED University

NED

Cowasjee Farthquake Study Center (CESNED) has been working on various aspects of earthquake miti-
gation since its creation in 2001, The Center was previously administered by the Department of Civil
Engincering, The experience gained throush the activities of CESNED in the last one decade and the
expertise developed in the area of seismology and earthquake engineering provided a sirong basis for the
establishment of Department of Earthquake Engineering which was established in 2011.

NEWSLETTER

Prot. Muhammad Masood Rafi has been appointed as Chairman of the Department of Earthquake Fngi-
neering. The underlying purpose of the Department is to develop highly skilled professionals and re-
searchers who are trained in various aspecis of earthquake mitigation so that they are able to serve the
society through better planning and preparation.

Currently, the Department offers Master degree in Structural Earthquake Engineering. The programme is
designed to suit the needs of professional engineers working in the construction industry as well as to
strengthen already existing research activities in the area of earthquake engineering and related disci-
plines. Degree program in Geotechnical Earthquake Engineering and Engineering Seismology courses
will be offered in future.

Cowasjee Earthquake Study Centre
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The 2005 Kashmir earthquake killed more than 73,000 people and injured
128,000, Millions of people were made homeless in northem Pakistan re-
gion. In response to this disaster, Pakistan-1J8 Cooperative Program in
Euarthquake-Related Rescarch funded a project in 2007, The NED University
of Engineering and Technology, Pakistan and GeoHazards International
{GHI), a Califomia based non-profit organization collaboraled in this pro-
jeet. The project was aimed at improving Pakistan's earthquake engineering
education capacily. This project has come Lo an end in 2011, The project
provided an opportunity o Pakistani engineers and academicians 1o involve
with the global earthquake engineering community. Summary of the main
achievemenis from the project
is given in Table 1. Salient
features of this table are listed
as under:

Effective capacity building
was carried out of more than
I} professionals from differ-
ent stake holders such as um-

solutions.

Fiig +. Building case studies for seismic 055e55-
ment and retrofit design

existing buildings.

neers consider the contribution of infill walls during structural design.

academic courses.

use of infill walls,

Building Capacity in Pakistan to Seismically Retrofit Essential Structures
HEC-USAID Project Completed (2007 to 2012)
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Fig 3. Seismic vulnerability assessment checklist for RC build-

ings, modified for Pakistan

Hands on experience and intensive mentoring for a group
of early and mid-carcer Pakistam faculty members in ap-
plving advanced earthguake engineering techniques io

Greatly enhanced understanding of building seismic behaviour and the effects of masonry infill walls
within the Pakistani engineering community, which will lead to better-designed new buildings as engi-

Results and products to enrich future capacity building efforts, including 10 case study buildings with
documented assessments, computer analyses and retrofit designs (if retrofit was needed); a Pakistan-
specific checklist for building vulnerability assessment; a practical guide to nonlinear static analysis for
engineers; practical courses on building vulnerability assessment and retrofit; and modules for use in

New and innovative applications of retrofit methods to common urban buildings in Pakistan, and the
formation of an international research-practice collaborative network called the Framed Infill Network
to make concrete buildings with masonry infill sater through innowvative designs that make beneficial

versities, engineering consulting firms, architecture firms, civic agencies and construction
contracting firms, These professionals were trained in
seismmic vulnerability asscssment andfor developing retrofit

A Practical Guide to
Nonlinear Static Analysis
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Fig 5. Performance based design
manual for RC buildings

Significantly strengthened relationships between academia and professional engineers in Karachi, and between rescarchers in Pakistan and

the US.
Indicators Reporting Period
2007 | 2008 | 2009 | 2010 2011

1. No. of higher education partnerships between Pakistani and U.5.
in!'.!:'tl.ttil::\nsEl pa P 27 6 14 20 14
2. No. of journal articles, technical reports, books, or book chapters )
{published or accepted for publication) NIL NIL 3 5 12
3. No. of training events {courses, workshops, seminars, conferences,
stakeholders’ meetings) 5 4 2 4 3
4. Total number of Pakistani PhD students involved in the project 1 1 2 1 3
5. Total number of Pakistanis trained as a result of participation 51 68 62 71 136

Number of women 11 13 9 & 37

Mumber of men 40 55 53 67 99
6. Total number of all Americans who participated in the project 8 8 8 3 8

Page 2

Table 1. Building capacity in Pakistan to Seismically Retrofit Essential Structures {(Project Summary)
COWASJEE EARTHQUAKE STUDY CENTRE NED NEWSLETTER




Seismic Vulnerability Assessment of Pakistan
Earthquake Model for Middle East

The Department of Earthquake Engineering is working on an internationally funded project enti-
tled as Earthquake Model for Middle Gast (EMME). The project is aimed at the assessment of
seismic hazard of Pakistan, tuilding vulnerability assessment, and life and economic loss esti-
mate. This work will help in determining the requirements of seismic strengthening of existing
buildings. The project is funded through Japan Tobacco International (JTT).

Building vulnerability assessment is carried out by developing fragility curves of existing build-
ng lypology in Pakistan, A typical example of these curves s 1llustrated in Fig. 6, The data of
building typology were obtained using census data which was carried out in 1998, A swmmary
ol building typology in Pakisian is given in Table 2. These curves enable 1o determine the prob-
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Fig 6: Developed fragility curves for ma-
sonry buildings in Pakistan

against different levels of ground shaking.
Anather component of the project is to con-
| duct city scenario for Karachi. This compo-
nent focuses on developing better under-
| standing about seismic threats to Karachi

o — — — — — D and their possible consequences. This would
e - T - —_— 7 enable the cily authorities to carry oul beller

qoom Iplanning fort the City, One of the towns in
Lt L = A S the City (Gulshan-e-Ighal Town) was se-
(EEMENT {0k 223 Jected as a pilot study and physical survey
00 L 5 % was conducted to obtain the information on
CI— T rsawl el Bgildings and population, The data of life
. line inventories for the City was obtained

iir[:-m different authorities. A geographical

) information gystemn ((18) has been devel-

Table 2. Housing classifications of Pakistan available Gpﬂd for the aforementioned information
in 1998 census report (Fig. T)

A Case Study on Pakistan’s Built Environ-
ment

The  meeting
for the 3™ Gen-
| eral  Assembly
| of Darthquake
Model for Mid-
dle East
(FMME) was
held in Tstanbul |
on 28-30

A study project related to the develop-
ment of inventory/database of housing
typologies of Pakistan has been recently |
starled by the Department of Earthquake 8
Engineering. The aim of this project is to
document detailed information on the
built environment of Pakistan (Fig. 8). |
This may help in carrying out studies
related to determining seismic vulnerabil-

Fig 8. Vernacular house in
Thar

ity of buildings. The information can then March 2012

be meorporated in the World Housing Encyclopasdia, Prof.  Sarosh
) ) ] Hashmat Lodi,

Furthermore, the collected data will provide details of not only the | 1,

construction materials but also the methodologies adopted in differ-| g o4

3rd General Assembly of Earthquake
Model for Middle East (EMME)

Fig 7. Spatial combination of administra-
tive map with populated region map for
Pakistan (Source: 1998 census report)

Fig 9, Mr. Naveed Alam presenting his work towards

Wukesh | fragility curves for different building topologies of
Pakistan

ent parts of Pakistan. Based on the information, environmental im-
pact assessment can be carried out in future to determine the influ-

MNaveed Alam attended the meeting (Fig. 9).

ence of these construction related factors on the natural environment
of Pakistan,

The outcome of the study will highlight the construction practices
throughout Pakistan. This would help various agencies such as gov-
emmental organizations, NGO's and legislating bodies in carryving
out policy making decisions, infrastructure management programme
and future planning for built enviromment,

The annual meeting was held in order to discuss the current status of
work of all the countrics involved in EMME project. Discussion of
sirategies 1o resolve problems in the work and seiting luture goals
was also part of meeting agenda. Dr. Mukesh Kumar and Mz
Maveed Alam presented the work progress on behalf of Pakistan.
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Training Workshop for HEC-USAID Project
Vulnerability Assessment of Buildings Subjected to Earthquake

One of the components under HEC-USAID Project entitled Vulnerahility Assessment of
Buildings Subjected to Earthquake (see details on Page 2) was to develop a team of master
trainers who are able to disseminate knowledge to others in their organizations. [n this con-
text, series of workshops were organized from time to time. The last three workshops under
this project were held in Muzaffarabad, Gilgit and Gawadar.

The topics included in these workshops included earthquake basics, earthquake risk in Paki-
stan, historical earthquakes and the seismicity of Pakistan and wvulnerability assessment and
mitigation for both structural and non-structural elements of buildings, The participants also
took part in a seismic valnerability assessment exercise of the bwlding in which the workshop
took place.

The workshop at Muzaffarabad was organized on 6-8 July 2011. Prof. Dr. Sahibzada Farooq | pig 16, Group photo of the participants and
Ahmad Rafeeqi. Prof. Sarosh Lodi, Prof. Muhammad Masood Rafi, Prof. Dr. Rashid Ahmed | speakers with the chief guest

Khan, Mr. Aslam Moharmmed and Ms. Najmus Sahar Zalar were the speakers in this work-
shop (Fig. 10). Nearly 60 participants, including consulting engineers, builders, and officials from civic agencies, participated in this pro-
pramme.

The workshop in Gawadar was held on 16-17 November 2011 whereas the workshop in Gilgit was organized on 23-24 November 2011,
Mational Disaster Management Authority (NDMA), Pakistan collaborated in both programmes with the NED University. Prof. Sarosh Lodi,
Prof. Muhammad Masood Rafi and Prof Jabbar Sangi were the speakers in these workshops.

An internship programme was offered during

GIS-based Building Inventory and Building YVulnerability |ihe month of June 2011 to the students of Civil

Assessment Survey of Gulshan-e-Iqbal Karachi Engineering, Urban and Infrastructure Engi-
neering and Architecture and Planning Depart-

ment at NED University. Thirty five (35) stu-
dents from these three Departments participated in the programme. The programme was designed to gather data of building typology from
field surveys in the Gulshan-e-Iqbal town in Karachi (Fig. 11}, This exercise was conducted in relation to the project entitled Earthquake
Model for Middle East (see details on Page 3). The data was subsequently employed in car-
Tving out seismic vulnerability analysis of buildings,

During the internship programme, the students carried out hands-on exercise related to geo- | &
graphic information system (GIS) mapping, The gathered data of buildings were also digi- B8
tized in the (G1S by the students.

Preparedness for Tsunami and Costal Hazard Risk Reduction
Workshops

Mational Disaster Management Authority (NDMA) in collaboration with United Nations |
Development Programme (UNDP) has mitiated a project entitled “Strengthening Tsunami
Larly Warning System in Pakistan™. This project aims at assisting the Government of Paki- == - —
stan in strengthening its tsunami and other ocean-related hazards warning systems. It also | Fi§ 11. Students with the supervisors involved
emphasizes on the preparedness for disaster risks of the most vulnerable coastal communities | " "% of buildings in Gulshan-e-Igbal

of Pakistan.

N _ _ _ RESOURCE PERSONS:
A two-day training workshop on “Preparedness for Tsunami and Coastal Hazard Risk Re- O Prof. Dr. Sahibzada F A_ Rafeeqi
duction™ was conducted under this project on 27-28 October 2011 at the Department of Civil [l Prof, Sarosh H. Lodi
Engineering, NED University of Engineering & Technology. 0  Prof. Muhammad Masood Rafi

A total of 56 participants from various organi- Mail: Cowasjee Eaﬂhqugke Swdy C@w NED
i A e Department of Earthquake Engincering,

zations and povernment departments i the NED University of Engg. and Tech.,

districts of Gwadar, Lasbela, Badin, Thatia and Karachi-75270, Pakistan

Karachi participated in the workshop (Fig. 12).

The objective of the workshop was to orient the | ppane:  +92-21-9926 1261-68 Fxl. 2605

participants about the basic concepts and issues | pgy. +2-21-9926 1255

N of tsunami and other coastal hazards in the | Email: cesned@neduet edu pk

districts of Sind and Baluchistan. 1t was also | Web page: www.neduet.edu, pk

ol aimed at imparting requisite skills in the par-
= o ———— - | ticipants that will enable them to plan and exe- | jnfrmation, news items, short notes on research|
: . & = cute disaster management activities in order to | findings are invited from across the globe,
Fig 12. Group photo of speakers ond participants |strengthen carly warning system in their areas.




