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Abstract 

Rapid Visual Screening (RVS) is a method to estimate the seismic vulnerability of a large 
number of structure 
seismic performance and structural typology. In this study, a seismic vulnerability assessment 
was conducted at 25 No Rampura ward chattagram city corporation area. Various structural 
parameter of the building, like structure type, number of stories, soil type, age and roof type 
and non-structural parameter etc. are collected and showed in MS Access. The data of 
Rampur Ward show that the area consist of 414 buildings of RCC structure where 243 number 
of buildings have soft story problem and two of them are masonry structures. According to
RVS score we found that about 62 buildings have overhanging, 89 buildings have pounding 
effects, 33 buildings have plan irregularity and 27 buildings have vertical irregularity among 
414 buildings and alarming is that most of them constructed without maintaining proper 
BNBC seismic guidelines. From this study we found that 183 buildings required detailed 
evaluation among 414 buildings and rest of the buildings are safe. 
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1. Introduction

Bangladesh as a densely populated country in South Asia is in the edge of facing a high risk 
of moderate to strong earthquakes that may result in widespread damage and loss of thousands 
of lives. Tectonically, Bangladesh lies at the junction of three tectonic plates  the Indian 
plate, the Eurasian plate and the Burmese micro plate. The Indian plate is moving ~6 cm/yr in 
a northeast direction and sub ducting under the Eurasian (45 mm/yr) and the Burmese (35 
mm/yr) plates in the north and east, respectively (Sucuoglu et al., 2002). This continuous 
motion taken up to active fault and sudden slip of this active fault may release a certain elastic 
strain energy spread out through a seismic wave through the earth surface which cause the 
violent shaking. The majority of earthquakes in the world occur near tectonic plate 
boundaries, as well as from the plates' edges, along fault lines. 
Chittagong as a second largest city of Bangladesh lies in the Chittagong- Tripura Fold Belt 
(CTFB) (Alam et.al, 1990). The active fault in CFTB is considered to be secondary fault and a 
part of this fault may generate large earthquake separately from the plate boundary fault like 
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the 1918 Srimongal earthquake. Chittagong also surrounded by another active fault like 
Sitakunda fault zone, Patiya fault, Sitapahar fault [Fig 1]. Based on above mentioned 
information regarding fault line Chattogram is in highly risk for earthquake. In the seismic 
zoning map of Bangladesh, provided in BNBC-2006, Chittagong has been shown under Zone 
II with coefficient of 0.15, but it is alarming that Chittagong has been proposed in BNBC-
2020 under Zone III with seismic zoning coefficient of 0.28.

Figure1. Active fault in and around                 Figure 2. 25 Number Rampur Ward Map 
Chittagong Alam, 2011 

The Study area 25 No Rampur Ward [Fig 2] is the densely populated ward of Chittagong city 
corporation area and have a population near about 26,157 people, 49 educational institutions 
(ccc website,2021) and more than 414 buildings, in which 409 building is under seven storied 
and the rest of them are more than seven storied. This ward located at north middle side of 
chattogram city corporation and after one ward Bay of Bengal is located. This study has been 
carried out on dated 2016 February to 2017 February to identify the how many buildings 
detailed evaluation required or not also for prepare a structural database for 25 No. Rampura 
ward. 

2. Seismic Vulnerability Assessment

There is different methodology for seismic vulnerability assessment of the existing building 
those are the following: -, FEMA-154, FEMA-310, method, Indian method, 
etc. They are built on considering some basic parameters which have taken on
practical consideration. 
Recent approaches in seismic vulnerability evaluation method can be grouped in to three main 
classes depending on their level of complexity. The first, most simple level is known
as Walk down Evaluation . The first level of evaluation does not require any analysis and 
its goal is to determine the priority levels of buildings that require immediate intervention. 
The procedures in FEMA 154 (1988), FEMA 310 (1998) Tier 1 and the procedure 
developed by Sucuoglu and Yazgan (2003) are examples of walk down survey procedures.
The second level are applied when more in-depth evaluation of building stocks is required and 

In this stage, 
simplified analysis of the building under investigation is performed based on a variety of 
methods. These analyses require data on the dimensions of the structural and nonstructural 
elements in the
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most critical story. The procedures by FEMA 310 (1998) Tier 2 and Ozcebeet al. (2003), later 
complemented by Yakut et al. (2003) can be listed as the examples of preliminary survey 
procedures. A large building stock can be surveyed by adopting the preliminary evaluation 
methodology with in convenient time limit. The procedure in third level employ linear or 
nonlinear analyses of the building under consideration and require the as-built dimensions and 
the reinforcement details of all structural elements. It was proposed in FEMA 356 (2000). In 
the following study we have taken Level 1 for seismic vulnerability assessment of building for 
study area. 

Figure 3. Example of Surveyed Building 

2.1 Walk down Evaluation (Level I) 

For this assessment we used the walk down Evaluation developed by Sucuoglu and Yazgan 
(2003). This had been conducted from the sidewalk visits with a specific form for moderate 
earthquake zone as chattogram lies on moderate seismic zone. A single observer should spend 
not at least 10 minutes to collect data from a single building during sidewalk survey. The 
parameter that are selected for representing building vulnerability in this study are following: 

a) Number of stories over ground (1 to 7)
b) Existence of a soft Story (Yes or No)
c) Existence of heavy Overhangs (Yes or No)
d) Apparent Building Quality [Good, Moderate, Poor]
e) Presence of short Columns (Yes or No)
f) Pounding Effect between adjacent buildings (Yes or No)
g) Topographic Effects (Yes or No)
h) Local Soil Conditions (Stiff or Soft)

Each of the parameter should be considered during this Walk down Evaluation and it reflects 
a negative features of the building system under earthquake excitations variable scale. 
Based on their number of stories and the seismic hazard level at the site buildings are assigned 
different base score as shown in Table 1 
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Table 1. Base Scores and Vulnerability Scores for Concrete Buildings 

The vulnerability parameters of a building are obtained from Walk down surveys and its 
location is determined, the seismic performances score (PS), calculated by using Eq. (4.1) 

(4.1)
Where, 

= Base Score 
= Summation of Vulnerability Score 

= Vulnerability Scores Building 

Table 2. Risk Group based on Seismic Performance Score (PS) 
Risk Group Performance Score Range

Unsafe PS<30
Moderate 31<PS<60

Safe 61<PS<100

4. Result and Discussion

In this seismic vulnerable assessment for 25 No Rampur Ward under Chittagong City 
Corporation, We had 414 buildings in this area for our Case I survey study. Among 414 
buildings 13 one storied, 59 two storied, 62 three storied, 91 four storied, 103 five storied, 66 
six storied and 15 seven storied buildings exist in the study area. [Fig: 4] 

Figure 4. Total Number of Different storied building 

Simple Survey Procedure (Turkish) for Risk Assessment of Concrete Buildings

Initial & Vulnerability Scores for Level I Survey of Concrete Buildings
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In Case I survey, after analyzing overall survey parameter among 414 buildings 238 buildings 
have soft story problem, 33 buildings have plan irregularity, 56 buildings have heavy 
overhanging problem, 88 buildings have short column problem, 240 buildings have pounding 
effects and in terms of apparent quality 140 buildings are good, 212 buildings are average and 
64 buildings are poor as shown in. [Fig 5] 

At the end of End walk survey, according to their seismic performance we subdivided the 
structures which required or not. [Fig 6] In our study we found that 183 buildings required to 
be detail evaluation among 414 buildings.    

Figure 5. Vulnerability parameter after Walk down Evaluation 

Figure 6. Summary of Level I survey 

5. Conclusion

The concluding remarks of the study can be summarized as follows according to the field data
analysis: 

a) In Case I study we found out that, soft story is 57.48%, pounding effects in 57.97% ,
short column in 21.25% , plan irregularity is 8% and heavy overhanging effects is
13.6% among 414 buildings.
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b) From Level I survey results we found Apparent building quality (Average) in 51%
building, Apparent building quality (Good) in 33% building and Apparent building
quality (Poor) in 16% building.

c) Among 414 building 184(44%) buildings are required to be evaluated and rest of the
building did not required any evaluation. After vulnerability assessment those
buildings are required detail evaluation should assess by FEMA 310 for tier-II
evaluation.
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