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Purpose of the Geological Work

<Determine subsurface soil condition of the
project area. For example soft, dense or stiff
soll.

< ldentify Subsurface layer up to depth 30m.

+Seismic Hazards Assessment.
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Seismic wave

Methodology

Down-hole Seismic Test

(PS Logging)
Clebbhisidal Multi-channel Analysis of
MR Surface Wave (MASW)
Microtremor Survey
CeotHeRHicA] Standard Penetration Test

(SPT)
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Geophysical & Geotechnical Data
Acquisition in This Study

SL Survey/ Test Name Numbers of
No. Test

1 Down-hole Seismic test (PS Logging) 15

2 Multi-Channel Analysis of Surface 25
Wave (MASW)

3 Single Microtremor Survey 40

4 Microtremor Array 4

5 Standard Penetration Test (SPT) 70
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PS Logging Test
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All Test Locations
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4 PS Logging Test ™
Pump
@ =@ 0 Horizontal plank
with normal load
— Atie— :
Hammer
Zl
22 \?X packer
Test Horizontal
Depth Velocity
Interval Transducers
(Geophone
Receivers)

Shear Wave Velocity:
Vs = AR/At

12 — 212 + X2
R2=2,+x2

Cased
Borehole



e

Field Data Acquisition Parameters

e Used Two High Sensitive geo—phone
and two receivers (Geo-phone)

spaced 1.5 meter apart.

®* Wooden plank along with 7.21<g
hammer was used to produce
vibration which was placed 1m apart

from the cased Borehole.

® Velocity are measured at 1m interval

upto depth 30m
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Vertical - Time Domain Data from Ch: 5x=0.
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4 BH-02-35m-1m.geo - WinGeo
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PS Logging Test Result
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Field Measurement of MASW

- seismic refraction test

Arrival time
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Seismic source: Hammering(artificial)
Geophone spacing: 3m

Number of Geophones: 24

Measuring line length: 72m

Shot number: 25 points, 23 between
geophones and 2 outside of measuring
line.

Natural frequency of Geophone: 10Hz
Sampling rate: 500us-2000Hz

Measurement duration: 1024ms

Distance from source

- surface wave test
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MASW Survey Result
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Single Microtremor Survey anc

Single Microtremor Observation
(H/V spectral ratio method by Nakamura 1989)

S,.s = Spectrum of Horizontal on the Surface
Sys = Spectrum of Vertical on the Surface
Sis = Spectrum of Horizontal on the Base
S, = Spectrum of Vertical on the Base
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Geotechnical Method:

Standard Penetration Test (SPT)

The Standard Penetration test (SPT) is a common in situ testing

method used to determine the geotechnical engineering

properties of subsurface soils.
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Subsurface Lithological Layers
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Outcomel: Subsurface 3D Model
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Outcomel: Subsurface 3D Model

[]sanD 5
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Outcomel: Subsurface 3D Model
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Outcomel: Subsurface 3D Model
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Outcomel: Subsurface 3D Model
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Outcomel: Subsurface 3D Model
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Outcomel: Subsurface 3D Model
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Outcomel: Subsurface 3D Model
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Outcomel: Subsurface 3D Model
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Outcomel: Subsurface 3D Model
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Outcomel: Subsurface 3D Model
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/Outcome?2: Identifying Geological Formation up to Depth 30m
Using Data
Q Lithology
L N values of Standard Penetration Test (SPT)
Q' Correlation with existing Stratigraphy in and around of the study area
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Outcome3: Engineering Geological Map Base on AVS 30 at 250m Grid
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Definition of site class based on AVS30 (Source: UCB 1997)
Site Class Description

Minimum Maximum

A HARD ROCK 1500

ROCK 760 1500
VERY DENSE SOIL AND SOFT ROCK

Untrained shear strength us>2000 psf (us>100 360 760
kPa) or N >50 blows/ft

Class

STIFF SOILS

Stiff soil with undrained shear strength

1000 pst <us<2000 psf (50 kPa <us<100 kPa) or
15 <N <50 blows/ft

SOFT SOILS

Profile with more than 10 ft (3 m) of soft clay

180 360

defined as soil with plasticity index PI > 20, 180

moisture content w>> 40% and undrained shear
strength us< 1000 psf (50 kPa) (N < 15blows/ft)

SOILS REQUIRING SITE SPECIFIC
EVALUATIONS

1. Soils vulnerable to potential failure or collapse
under seismic loading:

e.g. liquefiable soils, quick and highly sensitive
clays, collapsible weakly cemented soils.

2. Peats and/or highly organic clays

3. Very high plasticity clays

4. Very thick soft/medium stiff clays 1/18/2015

/




Outcome 4: Soil Type Map
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Preparing Hazard Map

MSDP Project Area
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4 N
Necessary Data for preparing Hazard

Map

® Previous Earthquake History ( Last 100 years).
® Fault Mechanism and identifying earthquake

source zone.
® Source to site distance.

® Description of the local site conditions
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Description of the local site conditions
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Previous Earthquake History ( Last 100 years). \

Fault Mechanism and identifying earthquake source zone.

Source to site distance.

Description of the local site conditions
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Figure 1-28 Seismic Source Zones in Bangladesh and its Surroundings

Table 4 Potential earthquake magnitude of major structures near Bangladesh based on the empirical
equation of Strasser et al. [2010]
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Previous Earthquake History ( Last 100 years). \

Fault Mechanism and identifying earthquake source zone.

Source to site distance.

Description of the local site conditions
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/ Previous Earthquake History ( Last 100 years). \
Fault Mechanism and identifying earthquake source zone.
Source to site distance.

Description of the local site conditions
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Finally Integrated all those Primary
and secondary Data by using GIS ,
Rockwork and Crisis 2007 Software,
we will get seismic hazard map of the
project area.

Example:
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