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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 becomeeacellent holiday resort and
tourist center. The rowing facility can be arranged easily; fishing and hunting facilities are
already there. The success of developing Mirsharai as a tourist center and Special Economic
Zone depends much on good communicatamilities and availability of modern amenities.
Moreover, the proposed Special Economic Zone would generate many industries related new
activities including huge vehicular traffic such as air, rail, road and water. This phenomenon
would have both positivand negative impacts on the socioeconomic condition and existing
land use pattern of the region. The proposed planning package would guide such probable
changes in the soceconomic condition and land use pattern of the region, and would also
address thadverse impact of such changes.

Landuse planning is an impotent component for a modern urban development. But practicing
urban development using a proper landuse plan is not developed in Bangladesh. Prior to
landuse planning it is very essential to accas$ace and subsurface geological conditions
and the relevant geological hazard and risk in and around the site of future urban
development. Therefore a rigorous geological and geotechnical site characterization,

including a potential risk analysis ne@dctarry out for a risk resilient urban development.

Urban development is being increasing very fast in Bangladesh. The government has planned
to develop Mirsharai as a tourist center and Special Economic Zone. However, risk sensitive
urban planning is vg important in such a disaster prone country like Bangladesh for a risk
resilient urban development in 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
tedonically active zones of the earth. So this area covers the assessment and management of
earthquake, landslide, and hydrometorological hazards id@rgnantly urban context.
Considering the earthquake threat of the populated urban and rural areaprofetie UDD

will have to be taken many initiatives for earthquake preparedness 1% {{8&xteen) unions,
including Ichhakhali, Wahedpur,Osmanpur Karerhat, Katachhara, Khaiyachhara,
Zorwarganj, Durgapur, Dhum, Maghadia, Mayani, Mithanala, Mirsh&8aherkhali,
Haitkandi and Hinguli Under Mirshari Upazila Development Plan (MUDP).
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Slope stability assessment is very important for any development plan. While the study area
is located near and/or in the hilly area, this assessment should be perforfiored aog
development planin this project our study area is along withll track, slope stability
assessmenneed to be conducted to protect slope failared kndslide Geological,
Geotechnical and DEM data should be compiled to accompishdbessment.

Therefore the geological and geotechnical site characterization of the areas including
potential seismic hazard and risk analysis is an important component for rick sensitive
landuse planning of the populated urban and rural &vdeere, Enironmental & Geospatial

Solutiors (EGS) has been entrusted to conduct this project work.

1.2. Location and Accessibility
Mirsharai Upazilg(CHITTAGONG DISTRCT) area 482.88 sqgkm(BBS)/509.80sgkm, located in

between 22°39' and 22°59' north latitudes and in between 91°27' and 91°39' east longitudes.
It is bounded byRIPURAstate of India, CHHAGALNAIYA andFENI SADARUpazilas on the
north, SITAKUNDA upazila andAY OF BENGAL on the southfATIKCHHARI upazila on the

east,SONAGAZI andCOMPANIGANJ (NOAKHALI) upazilason the west.Mirsharai Thana was

formed in 1901 and it was turned into an upazila in 1983. Mirsharai Upazila consists of 2
Municipality, 16 Union and 103 Mouza(Location of Project Aragurel.).
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1.3. Aims and Objectives
The main objective of the research is to carry out a seismic hazard analysis of the 16

(Sixteen) wunions, including Ichhakhali, Wahedpur, Osmanpur, Karerhat, Katachhara,
Khaiyachhara, Zorwarganpurgapur, Dhum, Maghadia, Mayani, Mithanala, Mirsharai,
Saherkhali, Haitkandi and Hinguli Under Mirshari Upazila Development Plan (MUDP). The
main objective will be achieved through accomplishment of the followingpbjédzrtives:

I. Geological and geomohplogic mapof the study area
il. Subsurface lithological 3D model development

iii. Soil classification map using geophysical and geotechnical investigations

iv. Engineering geological map development based on AVS30
V. Foundation layers delineation andrdmping engineering properties of the sdil
Vi. PGA, Sa (T) Maps of Q. and 1.0 second periods values of 10% exceedance

probability during next 50 years for local site condition.

Vii. Risk Sensitive Building Height

viii.  Landslide vulnerable zoneslivbe identified from the study.
iX. Liguefaction potential index (LPI) map will be constructed from study data.
X. Formulation of Policies and plans for mitigation of different types of hazards,

minimizing the adverse impacts of climate change and recowhnpessible adaptation
strategies for the region.

2. METHODOLOGY

2.1. Strategic Methodology

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

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

soil physical properties test, consolidation test, direct shear test and triaxial test of

undisturbed soil sample. Geophysical data will be collected from -thmenseismic test (PS
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logging) and Multichannel analysis of sae wave (MASW) and Singles Microtremor

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

2.1.1. Geophysical Investigation

Field gephysical investigation i€onducted to achieve the purpose of seismic risk and
damage assesemt Seismicsite characterization by analyzing seismic wave propagation
velocity from acquired shallow seismic wave form data is the main obje&t8elogging,
Multi Channel Analysisof Surface WaveMIASW) and Microtremor tools aravolved in

geophysical investigation.
General purpossof the geophysical survey:

1 To estimate shear wave velocity andasuresoil/rock properties (i.e. shear modulus,

bul k modulus, compressibility, and Poisso
Engineering geological map devefopnt based on AVS30

To Seismic site response study

Risk Sensitive Building Height
Characterization of strong motion sites

= =4 4 4 -2

Utilize this information for seismic hazard analysis

2.1.2. Geotechnical Investigation
Geotechnical investigations have become an essaaimponent of every construction to

ensure safety of human beings and materials. It includes a detailed investigation of the soil to
determine the soil strength, composition, water content, and other important soil
characteristics.

Geotechnicalinvestigations are executed to acquire information regarding the physical
characteristics of soil and rocks. The purpose of geotechnical investigations is to design
earthworks and foundations for structures, and to execute earthwork repairs necesstated du
to changes in the subsurface environment. A geotechnical examination includes surface and
subsurface exploration, soil sampling, and laboratory analysis. Geotechnical investigations
are also known as foundation analysis, soil analysis, soil testing,memhanics, and
subsurface investigation. The samples are examined prior to the development of the location.
Geotechnical investigations have acquired substantial importance in preventing human and

material damage due to the earthquakes, foundation craris, other catastrophes.
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Geotechnical investigations can be as simple as conducting only a visual assessment of the

site or as detailed as a compea@ted study of the soil using laboratory tests.

General purposes of tlgeotechnicaturvey:
A Subsurfae lithological 3D model development
A Foundation layers delineation and developing engineering properties of trilsub
A Landslide vulnerable zones will be identified from the study
A Liquefaction susceptibility orLiquefaction potential index (LPhmap will be

constructed from study data

Following investigations given in Tablthat have been conducted for the preparation of

engineering geological maps for rural partfiDP Project area:

Name of investigations
Borelog with | PS logging MASW Single
SPT (30m (30m depth) Microtremor
(upto 30m) depth)

Name of Union

Ichhakhali, Wahedpur, Osmanpur,
Karerhat, Katachhara, Khaiyachhara
Zorwarganj, Durgapur, Dhum,
Maghadia, Mayani, Mithanala,
Mirsharai, Saherkhali, Haitkandi and
Hinguli

85 15 20 30

2.2. Detail ProceduresOf Survey/Testing
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 from satellite image of the
study area to prepare a geomorphological map. Geotechnical data will be coli@ctéid
investigations i.e., boring, standard penetration test (SPT), and laboratory investigations i.e.,
soil physical properties test, consolidation test, direct shear test and triaxial test of
undisturbed soil sample. Geophysical data will be catkétom dowrhole seismic test (PS
logging) and Multichannel analysis of surface wave (MASW) and Singles Microtremor

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

The method of testing/surveying, application, Instrumentation @mevious works of

Geophysical and Geotechnical investigation are given below
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2.2.1. Test Detail And Procedure Of Downhole Seismic Test (Ps Logging)

Seismic down hole test is a direct measurement method for obtaining the shear wave velocity
profile of soil stratim. The seismic down hole test aims to measure the travelling time of
elastic wave from the ground surface to 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 o the ground surface at around 3 m in horizontal direction from the top of
borehole. The plank was hit separately on both ends to generate shear wave energy in

opposite directions and is polarized in the direction parallel to the plank.

The shear wave emated from the plank is detected by aatxial geophone. The geophone

was lowered to 1 m below ground surface 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 eleva@oacords were taken and then

used to calculate the shear 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 2.1 Field Data Acquisition by PS logger

Two geophones are lowered in the hole by keeping 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 28.5eansle bring these
geophones upward by taking reading after each meter and for downward is vice versa. In

EGS ubD



Downhole Seismic, an accelerometer mounted to a wooden plank source is used to trigger
data collection.

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

Horizontal plank
with normal load

Pt ¥ Transducers
52 I e S e (Geophone
| Receiver)
Shear Wave Velocity: s
V. = R/At Coaed

Figure 2.4 Calculation of Shear Wave Velocity by Down hole Seismic, wherefDistance
between source to top geophone and,®Distance between source to bottom geophone
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Figure 2.7 To connect the air pump with a battery.

EGS ubD



Draft FinalReport on
Geological Study and Seismic Hazard AssessriditDP)

Figure 2.9 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

Ve'mcal
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Figure 2.10 Hit the wooden plank in 3 directions which are on the left, right and vertical
directions.

Vertical Impact

{

Left/Right Impact

—_— e

Tri-axial Geophone Receiver Tri-axial Geophone Receiver

Figure 2.11 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 amplitude. On the other
hand,shear wave is characterized by lower frequency but high amplitude.

Figure 2.12 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 there generate oppogifease shear waves in radial and transverse direction and
cross at some points.

Figure 2.13 Arrival of S wave
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