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1. INTRODUCTION

1.1. Background
Bangladesh can earn money in local and also in foreign exchange by opening a tourist resort

at Mirsharai. The spot, if properly developed will become an excellent holiday resort and
tourist center. The rowing facility can be arranged easily; fishing antingufacilities are
already there. The success of developing Mirsharai as a tourist center and Special Economic
Zone depends much on good communication facilities and availability of modern amenities.
Moreover, the proposed Special Economic Zone woulémgéa many industries related new
activities including huge vehicular traffic such as air, rail, road and water. This phenomenon
would have both positive and negative impacts on the socioeconomic condition and existing
land use pattern of the region. Theposed planning package would guide such probable
changes in the socieconomic condition and land use pattern of the region, and would also
address the adverse impact of such changes.

Landuse planning is an impotent component for a modern urban devebBuepracticing

urban development using a proper landuse plan is not developed in Bangladesh. Prior to
landuse planning it is very essential to access surface and subsurface geological conditions
and the relevant geological hazard and risk in and ardbedsite of future urban
development. Therefore a rigorous geological and geotechnical site characterization,

including a potential risk analysis need to carry out for a risk resilient urban development.

Urban development is being increasing very fadangladesh. The government has planned

to develop Mirsharai as a tourist center and Special Economic Zone. However, risk sensitive
urban planning is very important in such a disaster prone country like Bangladesh for a risk
resilient urban development these cities and surrounding area. In those cities Mirsharai is
most disaster prone area because of this city is located near one of the most seismo
tectonically active zones of the earth. So this area covers the assessment and management of
earthquake, andslide, and hydrometorological hazards in-gweninantly urban context.
Considering the earthquake threat of the populated urban and rural areas of the project, UDD
will have to be taken many initiatives for earthquake preparedness D8 {&xteen) uions,
including Ichhakhali, Wahedpur,Osmanpur Karerhat, Katachhara, Khaiyachhara,
Zorwarganj, Durgapur, Dhum, Maghadia, Mayani, Mithanala, Mirsharai, Saherkhali,

Haitkandi and Hinguli Under Mirshari Upazila Development Plan (MUDP).



Slope stability assssment is very important for any development plan. While the study area
is located near and/or in the hilly area, this assessment should be performed before any
development planin this project our study area is along wilil track, slope stability
assessmenneed to be conducted to protect slope failawed kndslide Geological,
Geotechnical and DEM data should be compiled to accompishsbhessment.

Therefore the geological and geotechnical site characterizatiotheofareas including
potential seismic hazard and risk analysis is an important component for rick sensitive
landuse planning of the populated urban and rural émd#ere, Environmental & Geospatial
Solutiors (EGS) has been entrusted to conduct thisegtoyork.

1.2. Client: About Urban Development Directorate (UDD)

Urban Development Directorate (UDD) was established through a government order in 17th
July 1965. This directorate is working under the Ministry of Housing and Public Works.
Since its inceptionlJDD is contributing in developing Master Plan/Land Use Plan for small,
medium and large town and cities of Bangladesh. Thus it is contributing in development of

the localities and lifestyle of peoples of Bangladesh in direct and indirect ways.

vision of UDD is to augment the quality of life of the people by improving the environment
through planned development activities for adequate infrastructure, services and utility
provision, to make optimum utilization of resources especially land and to ensure a
geographically balance urbanization. It also aims to reduce local and regional disparity by
alleviating poverty and to create good governance in the country through people participation

and empowering of woman.

1.3. Location and Accessibility

Mirsharai Upazilg(CHITTAGONG DISTRICT) area 482.88 sqkm(BBS)/509.80sgkm, located in
between 22°39' and 22°59' north latitudes and in between 91°27' and 91°39' easidsngi

It is bounded byRIPURAstate of IndiaCHHAGALNAIYA andFENI SADAR upazilas on the
north, SITAKUNDA upazila andBAY OF BENGAL on the SouthfFATIKCHHARI upazila on the
east,SONAGAZI and COMPANIGANJ (NOAKHALI) upazilas on the west.Mirsharai Thana was
formed in 1901 and it was turned into an upazila in 1983. Mirsharai Upazila consists of 2

Municipalty, 16 Union and 103 Mouza(Location of Project AFégurel.).


http://en.banglapedia.org/index.php?title=Chittagong_District
http://en.banglapedia.org/index.php?title=Tripura
http://en.banglapedia.org/index.php?title=Chhagalnaiya_Upazila
http://en.banglapedia.org/index.php?title=Feni_Sadar_Upazila
http://en.banglapedia.org/index.php?title=Sitakunda_Upazila
http://en.banglapedia.org/index.php?title=Bay_of_Bengal
http://en.banglapedia.org/index.php?title=Fatikchhari_Upazila
http://en.banglapedia.org/index.php?title=Sonagazi_Upazila
http://en.banglapedia.org/index.php?title=Companiganj_Upazila_(Noakhali_District)
http://en.banglapedia.org/index.php?title=Noakhali_District

Mirsharai, the combination of lake and hilly area contains attractive scenic beauty on the
southernmost part of Banglade3line most important attraction of the upazila is that one can
travel Mohamaya Chara Lake by speed boat and explore hilly area and can enjoy
Khoiyachora, Baghbiani, Napitachora, Sonaichora, Mithachora and Boyalia waterfalls. This
area is located 192.2 km far frdbHAKA and 4.5hour bus journey. Anyone can travel by rail
and it is 197 km of rail journey and it takes 4.5 hour from Dhaka to Mirsharai Upazila. 56 km
from the CHITTAGONG Divisional headquarters and takes 1.5 hour travel by bus. The
Bangladesh Road Transport Corporation introduced a direct bus service from @haka
Mirsharai via comilla.(Source: Banglapedia, 2012)

At Mirsharai Upazila main river is Feni; Sandwip Channel is notable; canal 30, most noted of
which are Feni Nadi, Isakhali, Mahamaya, Domkhali, Hinguli, Moliaish, Koila Govania and
Mayani Khal. Thehills range on the northern and eastern side of this upazila along the bank
of the Feni River extended up to Chittagong and the Chittagong hill tracts

Table 01: Name and Area of Ten Unions under Mymensingh Strategic Development Plan
(MUDP) Area.

Municipdity | Union | Mouza | Village Population Density Literacy Rate
(per sq km) (%)
Urban and| Rural
Other
Urban
2 16 103 208 31206 367510 826 55.1

Source: BBS, 2001 and GIS Lab, MSDP, UDD, September, 2011



Mobilization Report
Geological Study And Seismic Hazard Assessment (MUDP)

91 91 91

22

22

T
91 91 91

22

22

22

Legend

-._-_-_-_} Upazila Boundary

Road

Type

—— NHW

—— ZILAROAD

—— UPAZILA ROAD

- Water

Union Boundary
DHUM

[ DURGAPUR

[ HAITKANDI

[ HiNGuLI

 ICHHAKHALI
KARERHAT

| KATACHHARA
KHAIYACHHARA

I mAGHADIA
MAYANI

[0 MIRSHARAI

I MITHANALA

[ osMANPUR
SAHERKHALI

[ WAHEDPUR

[ ZORWARGANJ

Figure 1.1 Location map of the project area

EGS

ubD



2. AIM SAND OBJECTIVES

The main objective of the research is to carry out a seismic hazard analybis b6

(Sixteen) unions, including Ichhakhali, Wahedpur, Osmanpur, Karerhat, Katachhara,

Khaiyachhara, Zorwarganj, Durgapur, Dhum, Maghadia, Mayani, Mithanala, Mirsharai,
Saherkhali, Haitkandi and Hinguli Undbtirshari Upazila Development Plan (MUDPlhe
main objective will be achieved through accomplishment of the followingpbjdrtives:

Vi.

Vil.

vii.

Geological and geomorphologic map a the study area

Subsurface lithological 3D model development

Soil classification map using geophysical and geotechnical invastiga

Engineering geological map development based on AVS30

Foundation layers delineation and developing engineering properties of the sub
soll

PGA, Sa (T) Maps of 5% damping at 0.3 and 1.0 second periods values of 10%
exceedance probability during nexXi gears for local site condition.

Risk Sensitive Building Height

Landslide vulnerable zones will be identified from the study.
Liquefaction susceptibility map will be constructed from study data.
Formulation of Policies and plans for mitigation of diffaréypes of hazards,

minimizing the adverse impacts of climate change and recommend possible

adaptation strategies for the region.



3. METHODOLOGY

3.1. Approach
The method of study can be divided into following components:

1) Collection of relevant existing data, topo sheets, reports, nidps| of the study

area,

2) Section ofall the geotechnical and geophysical tests/survey location base on the

3)

existing data and geomorphological units of the project area;

Collection of both getechnical and geophysical data in fielékollowing

investigations given in Tabl®2 that will be conducted for the preparation of

engineering geological maps for rural partiiDP Project area:

Table 02: Geotechnical and geophysical investigation widldogedout in the rural part
of MUDP Project Area

Name of investigations
Borelog with | PS logging MASW Single
Name of Union SPT (30m (30m depth)|  Microtremor
(upto 30m) depth) (Vs>100m
depth)
Ichhakhali, Wahedpur, Osmanpur,
Karerhat, Katachhar&haiyachhara,
Zorwarganj, Durgapur, Dhum,
Maghadia, Mayani, Mithanala, 85 15 20 30
Mirsharai, Saherkhali, Haitkandi and
Hinguli
4) Laboratory test of 10 numbers of boreholes will be conducted for investigating

5)

6)

geotechnical properties of soil samples.

Geophysicaldata (PSLogging, MASW,and Microtremor survey)analysis for
calculating AVS30 will be done by using some types of advanced international
softwareds.

Preparation of engineering geological map is to develop the geotechnical and
geophysical charteristics of the soft suburface sedimentary depositk this
investigation, the GIS technique, the advanced international softwarardngre

wi || be used, which makes the systemNjs
These information are ofte used for foundation engineering, seismic hazard
assessment. The purpose of engineering geological investigations is to generate

AVS30 maps for the targeted areddhe investigated area will beifferentiated



intonumber of ptential grid sizes. AVS30 wilbe calculated for each grid of the
targeted areas.
7) Seismic hazard assessment using engineering seismological information in and

around the project area.

8) Organization of workshop anseminarto present the research findings to different
professionals
9) Report writing.

3.2. Strategic Methodology

The methodology consists of both field and laboratory investigations. To conduct this project
work, geomorphological, geotechnical and geophysical data of soil will be collected,
analysed and interpreted. Geomorphological data will be collected froniteatedige of the

study area to prepare a geomorphological map. Geotechnical data will be collected from field
investigationd.e., boring, standard penetration test (SPT), and laboratory investigagons

soil physical properties test, consolidation test, direct shear test and triaxial test of
undisturbed soil sample. Geophysical data will be collected from-dhmlenseismic test (PS
logging) and Multichannel analysis of surface wave (MASW) and Singlasrdiremor

survey. The total works will be conducted by the following methodalogy

The method of testing/surveying, application, Instrumentation and previous works of

Geophysical and Geotechnical investigation are given below

3.2.1. Test Detail And Procedure OfDownhole Seismic Test (Ps Logging)

Seismic down hole test is a direct measurement method for obtaining the shear wave velocity
profile of soil stratum. The seismic down hole test aims to measure the travelling time of
elastic wave from the ground surfat® some arbitrary depths beneath the ground. The
seismic wave was generated by striking a wooden plank by a 7kg sledge hammer. The plank
was placed on the ground surface at around 3 m in horizontal direction from the top of
borehole. The plank was hit septely on both ends to generate shear wave energy in

opposite directions and is polarized in the direction parallel to the plank.
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The shear wave emanated from the plank is detected bysdligeophone. The geophone

was lowered to 1 m below ground fage and attached to the borehole wall by inflating an

air bladder. Then, the measurements were taken at every 1 m interval until the geophone was
lowered to 30 m below ground surface. For each elevation, 6 records were taken and then
used to calculate thehear wave velocity. The first arrival time of an elastic wave from the
source to the receivers at each testing depth can be obtained from the downhole seismic test.

Figure 3.1 Field Data Acquisition by PS logger

Two geophones are lowered in the holekbgping them 1.5m apart. There exists two ways

of moving geophone either upward or downward. Say, if the hole is 30m then the bottom
geophone is kept at 30m and then the top geophone will be at 28.5m and then we bring these
geophones upward by taking ré@agl after each meter and for downward is vice versa. In
Downhole Seismic, an accelerometer mounted to a wooden plank source is used to trigger

data collection.

EGS ubD



Main Components of Freedom DATA PC

1. Case Lotches

2. Backlight Switch Control

3. External Power Supply Jack

4. CRT, LAN, USB (2), COM, and Parallel Port location

5. Lithium lon Battery location with cover in place

6. Input Module location

7. POWER ON/OFF Buttons and Battery Condition Indicator Lights

8. Pulser Module location

9. Mouse Buttons
10. Pressure Relief Valve

1 -OR-

Relative Location
of Crosshole
Seismic Source

Downhole Testing
— Horizontal Plank
\with normal load

© Paul Mayne/GT

Packer

Geophones

Depth
Interval

5 - R2=2.2 + x2
Shear Wave Velocity: o1, 220 7%
V, = AR/At i
s Cased
Borehole

Figure 3.4 Calculation of Shear Wave Velocity by Down hole Seismic, where,Distance
between source to top geophone and,®Distance between source to bottom geophone
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Figure 3.7 To connect the air pump with a battery.
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Figure 3.9 Make sure that the air bag at the geophone works. Then, put the geophone into the
borehole and fix the safety rope with the holder

Figure 3.10 Hit the wooden plank in 3 directions which are on the left, right and vertical
directions.

EGS ubD



Vertical Impact Left/Right Impact

[ —e—

~O— P
Tri-axial Geophone Receiver Tri-axial Geophone Receiver

Figure 3.11 Triaxial geophone behavior.

Analysis and Calculation from PS Logging

P-wave travel time is calculated by the first arrival of either peak or trough in the seismic
trace and Rvave is characterized by higher frequency and lower amplitudeh©wther

hand, shear wave is characterized by lower frequency but high amplitude.

S Wave
P Wave

Time Dlomain Data from Ch: 5x = -2780.

4

2-

0-

2

4= 1 | 1 1 1

) 10000 20000 30000 40000 50000

Figure 3.12 P wave and S wave in th€omputer Window

S wave travel time is calculated from the first cross as we hit in both direction of the wooden

plank so theregenerate opposite phase shear waves in radial and transverse direction and
cross at some points.

Figure 3.13 Arrival of S wave















































































































