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ABSTRACT

Earthquake is one of the most extreme hazards that can neither be predicted nor be
controlled out of all the natural hazard reported. It has a major ability to degrade an
urban socio-economics structure with geological components. For this reason, the main
objective of this thesis is to assess the seismic vulnerability including ground factors,
building's physical conditions and socioeconomic aspects, so that earthquake-prone
buildings can be identified in terms of minimal loss of life and damage. Most of the
present earthquake-vulnerability evaluation processes focus on structural loss
evaluation without focusing on socio-economic features. In this research, a combined
strategy for vulnerability evaluation has been developed for earthquake-prone areas in
Dhaka District of Bangladesh. In order to fulfil the objective, seismic vulnerability of
Reinforced Cement Concrete (RCC) structures has been evaluated in the study area
using the Turkish method as proposed by the Turkey government and Japan
International Cooperation Agency (JICA). 240 different reinforced concrete residential
buildings within three selected wards of Dhaka city were assessed using a developed
checklist. The physical vulnerability was estimated by walk-down procedure (site visit)
of Turkish method to calculate the E.R.S (Earthquake Risk Score) value of each
building, while the economic and social components with various indicators were
determined through statistical studies which is a simple coding system to collect the
data provided in the questionnaires. After that, calculated the proportion of respondents
answering for each category of each question by SPSS software. This scoring was then
calculated using a simple additive weighting (SAW) method to determine the most
fragile area within the selected territory based on the social and economic status. The
results revealed that only 10 out of 240 structures were considered as high risk, whereas
84 structures were of moderate risk. So, more methodical evaluations were suggested
for such structures before confirming the building have an earthquake risk. On the other
hand, ward no. 51 was the most vulnerable area against earthquakes according to social
vulnerability, whereas ward no. 46 was more susceptible to earthquake due to economic
vulnerability. However, this research has only been conducted in three Dhaka city
zones. Similar work can be carried out in other parts of the town that belongs to
vulnerable areas of the earthquake. Also, the assessment result of vulnerability features
to develop the vulnerability index would therefore provide an excellent basis for the
theoretical research.
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CHAPTER ONE

INTRODUCTION

1.1 INTRODUCTION

Earthquakes are natural catastrophe under which disasters are mainly caused by
demolition or collapse of man-made structure and which can be violent enough to kill
thousands of people. It is one kind of applied force which is affected directly to the
building as whole partially and indirectly.

Earthquake destruction depends on many variables such as Intensity, vibration
period, the strength and speed of the energy, frequency, geological and soil condition,
construction system also known as factors. It is estimated that 500, 000 or so detectable
earthquakes that occur worldwide each year, more than 150,000 temblors strong enough
to be felt by humans and about 700 shocks have this capability to cause damage when
centered in a populated area (FEMA, 2010). Although most of these destructive
potential earthquakes are moderate in size and centre in unpopulated areas far from
civilization, a severe earthquake infrequently strikes a community that is not prepared
adequately and thousands of lives and billions of economic investment are lost.

For example, Haiti (North America) was struck with an earthquake of 7.0M
magnitude on Januaryl10, 2010, rendering around 1.5 million people homeless and
killing more than 230,000 people (2010 Haiti earthquake, n.d.)These numbers were far
more than the causalities caused by the earthquake of same magnitude in San
Francisco,1989 (63 died and 3,757 injured) (1989 Loma Prieta earthquake, n.d.). The

reasons beyond such surprising difference were densely distribution of buildings and



other auxiliary structures. Most of the buildings did not built according to the standards
and those were desperately destroyable in the grip of a strong earthquake. In this study,
a vulnerability assessment process will categorize for earthquake hazard in densely
disseminated residential location. The proposed evaluation model of vulnerability
includes structural condition of houses, ground features, social (demographic) and
economical phases of the settlement etc. The proposed methodology will have
implemented for Dhaka, which is one of the metropolitans of Bangladesh. The purpose
of the thesis is to calculate the building’s vulnerability so that earthquake-prone
buildings can be identified and plans to increase awareness among the users can be
easily organized. The results of the vulnerability analysis can also be useful in

developing an urban community earthquake awareness and mitigation approach.

1.2 BACKGROUND OF THIS STUDY

1.2.1 Earthquake Overview
An Earthquake is the series of vibrations caused by the arise of seismic waves which is
spread out from rapid movements in rift, known as active fault in the Earth’s crust.
When some form of stored energy in the earth crust is suddenly release it causes seismic
waves (Guney, 2015), usually when masses of rock push into each other or pull apart
suddenly fracture and slip (Figure 1-1).

From the fault location, different types of waves and velocities travel different
paths in all direction before reaching a building’s site and exposing the local ground to

various motions. A tectonic earthquake begins most often along geologic faults,



narrow zones where movement of the opposing blocks of rock past one another

(Bachmann, 2002).

BEFORE EARTHQUAKE AFTER EARTHQUAKE

Tectonic plates slide
over each other

Figure 1-1: Earthquake Occurrence (Introduction to Earthquakes & Tsunamis, 2010)

Tectonic plates  Fault line

Before getting into a site, different types of rupture propagation and velocities
travels various routes and placed the local ground in danger by several motions. The
earth surface shakes quickly both horizontally and vertically in all directions. The
amplitude of the earthquake shaking is dependent on many variables, including size,
distance from the epicentre, focus depth, topography and local circumstances.

Seismic waves classify into two general categories: body and surface waves.
Body waves, including P and S waves, travel through inner earth (Figure 1-2). P waves
look like sound waves for that they can compress and expand element as they pass. S

waves act like water waves, so they move material up and down (Earthquake, n.d.).
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Figure 1-2: P Wave and S Wave (P Wave, n.d.)



