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The results accomplished in the study can be used by the practicing engineers as a 

background information for the selection of suitable foundation in KCC areas for the 

construction of relevant structures. 

need considerable amount of refinement, precaution and time, with the result that the 

procedure is costly. This situation calls for an alternative method by which this issue can 

be addressed. Correlation equation is available in literature verified in the context of 
I 

Khulna soil. For this purpose available existing soil reports (202 nos.) were studied for 

where 617 nos. value· for qu and 2 IO nos. value for Cc were collected. Using existing 

correlation equations q0 and Cc were calculated from corresponding values of moisture 

content, liquid limit, plastic limit and specific gravity. Comparing the actual and calculated 

values, it was observed that the actual value of qu is approximately 1.98 times more than 

the correlation equations qu value and Cc is approximately 1.09 times more than the 

correlation equation Cc value, which means the q, and Cc from equation were much 

conservative and safe for structure. From the result of collected existing 112 nos. bore log 

and 109 nos. auger boring, the position and depth of peat layer are described. By 

combination auger boring and existing 202 nos. soil reports, the profile of q, and Cc are 

prepared. From this profile, q, and Cc may be measured from different places. The 

position of peat layer and instant observation water table are shown. 

In this study, samples were collected by auger boring from I 09 points within KCC. From 

test results of these samples and using correlation equations, the parameters are calculated. 

The samples from auger are disturbed sample from which moisture content, liquid limit, 

plastic limit and specific gravity are obtained. Unconfined compressive strength (qu) and 

compression index (Cc) are the important parameters for design purpose for which 
I 

undisturbed samples are required. For these tests sample collection, preparation and testing 
I 

The soil condition of Khulna City Corporation (KCC) area is different from other places 

due to its very soft nature up to a great depth and the existence of peat layer. As a result, 

the selection of suitable foundation type is a challenging job for the geotechnical engineer. 

In this region, even for a small project, a sub-soil condition is required to reveal 

completely for the safe design of structure. Since sub-soil exploration is expensive and 

time consuming, an evaluation of sub-soil condition in a comprehensive way may help 

designer in this context for the selection of suitable foundation for KCC area. 

Abstract 



vi 

25 
25 
27 
28 
28 

3.1 General 
3.2 Soil sampling 
3.3 Collection of Undisturbed soil samples 
3.4 Collection of Disturbed soil samples 
3.5 Instant observation water table 

FIELDWORK 

5 
5 
9 

10 
II 
II 
12 
13 
14 
15 
16 
17 
17 
17 
18 
19 
19 
24 

2.1 General 
2.2 Khulna Metropolitan Sub-soil condition 
2.3 Peat Soil 

2.3.1 Peat formation 
2.3.2 Classification of peat material 
2.3.3 Types of peat land 
2.3.4 Characteristics and uses 
2.3.5 Wise use and peat swamp protection 

2.4 Methods of exploration 
2.4.1 Auger boring 
2.4.2 Wash boring 
2.4.3 Displacement boring 
2.4.4 Percussion boring 
2.4.5 Rotary drilling 
2.4 .6 Continuous sampling 

2.5 Consolidation 
2.6 Bearing Capacity of Shallow foundation 
2.7 Existing Soil Reports 

LITERATURE REVIEW 

I 
I 
3 
3 
3 
3 

1.1 General 
1.2 Background of this study 
1.3 Objective of this study 
1.4 Statement of the Problem 
1.5 Scope of this study 
1.6 Research outline 

JNTROOUCTION 

ii 
iii 
IV 

v 
vi 

viii 
ix 
x 

Page 
Title Page 
Declaration 
Approval 
Acknowledgment 
Abstract 
Contents 
List of Tables 
List of Figures 
List of Notations 

Contents 

Chapter 3 

Chapter 2 

Chapter 1 



VII 

)I 

3.6 Field Classifications 28 

Chapter 4 LABRORATORY INVESTIGATION 

"' 4.1 General 55 
4.2 Natural Moisture Content 55 
4.3 Atterberg Limits 55 

4.3.1 Liquid Limit 56 
4.3.2 Plastic Limit 57 

4.4 Specific Gravity 57 
4.5 Unconfined CompressionTest 58 

Chapter 5 RESULT AND DISCUSSIONS 

5.1 General 59 
5.2 Summary of laboratory test results 59 
5.3 Comparison of q, (Calculated and Laboratory results) 60 

5.3.1 Profile of q, 66 
5.4 Comparison of Cc (Calculated and Laboratory results) 94 

5.4.1 Profile of Cc 95 
5.5 Profile of peat layer 95 
5.6 Profile of instant observation water table 95 

Chapter 6 CONCLUSIONS AND RECOMMENDATIONS 

6.1 Sub-soil categories 122 
6.2 Proposal for foundation 123 
6.3 Recommendation for future investigation 124 

REFERENCES 125 

ANNEX URE 127 



67 
81 

.87 
89 
96 

101 
106 
113 

Page 
61 

viii 

Caption of the table 
Laboratory test results and calculated qu (samples from Auger 
boring) 
qu from correlation equations and laboratory test result 
qu from calculated and existing result at KCC 
Comparison of qu between calculated and laboratory test result 
Location of Bore hole ( for qu result) at KCC 
Calculated Cc (Sample from Auger boring) 
Cc from Calculated and laboratory test result 
Location of Bore hole for Cc at KCC 
Existence of peat layer in different depth at KCC area 

List of Tables 

5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
5.9 

Table No. 
5.1 



ix 

Map of Bangladesh showing the location of KCC 2 
Geological Characteristics and Terrain Elevation 7 
Lithograph of Khulna 8 
(a) Peat soil, (b) Exploitation of peat in East Frisia Germany, IO 
Geographic distribution 
Depth of exploratory borings 14 
Hand operated augers (a) earth auger (b) post hole auger 15 
Apparatus for wash-boring operations (The Acker Drill company) 16 
Schematic set-up of a rotary drill 18 
Failure surface and zones in the Tarzaghi analysis 20 
Location of bore-hole at KCC (Auger boring) 26 
Test pit sampling 27 
Strata chart of bore log at KCC area 29 
Average qu from correlation equations (out side KCC) 80 
Average q, from correlation equations (KCC) 85 
Average qu from correlation equation and existing soil report (KCC) 86 
Comparison of qu between calculated and laboratory test result 87 
qu (Existing Soil Report versus Correlation equation) 88 
Location of Bore-hole (Auger boring and Existing report) at KCC area 91 
for q, 
Profile of q, at KCC area through section X 1-X2 at depth 5 feet 92 
Profile of q, at KCC area through section X I-X2 at depth IO feet 92 
Profile of qu at KCC area through section Y I-Y2 at depth 5 feet 93 
Profile of qu at KCC area through section Y I-Y2 at depth IO feet 93 
Profile of qu at KCC area through section Z 1-Z2 at depth 5 feet 94 
Profile of qu at KCC area through section Z I -Z2 at depth IO feet 94 
Average Cc from correlation equation and Existing soil report I 08 
Location of Bore-hole (Auger boring and Existing report) at KCC area I 09 
for Cc 
Profile of Cc at KCC area through section X I-X2 at depth 5 feet 110 
Profile of Cc al KCC area through section X l-X2 at depth IO feet 110 
Profile of Cc al KCC area through section Y l-Y2 at depth 5 feet I 11 
Profile of Cc at KCC area through section YI - Y2 at depth IO feet 111 
Profile of Cc at KCC area through section Z I -Z2 at depth 5 feet I 12 
Profile of Cc at KCC area through section Z 1-Z2 at depth IO feet 112 
Location of Bore-hole (Auger boring and Existing report) at KCC area 115 
for Peat layer 
Existence of Peat layer in KCC at 5' to 1 O' depth 116 
Existence of Peat layer in KCC at IO' to 20· depth I 17 
Existence of Peat layer in KCC above 20' depth 118 
Peat layer profile-I 119 
Peat layer profile-II 120 
Profile of instant observation water table 121 

Caption of the Figure Page 

List of Figures 

5.22 
5.23 
5.24 
5.25 
5.26 
5.27 

5.15 
5.16 
5.17 
5.18 
5.19 
5.20 
5.21 

5.7 
5.8 
5.9 
5.10 
5.11 
5.12 
5.13 
5.14 

2.4 
2.5 
2.6 
2.7 
2.8 
3.1 
3.2 
3.3 
5.1 
5.2 
5.3 
5.4 
5.5 
5.6 

Figure 
No. 
1.1 
2.1 
2.2 
2.3 



x 

C = Cohesion of soil 

Cc= Compression index 

CT= undrained cohesion of soi I 

e = void ratio 

Gs= Specific gravity of soil 

G1 = The specific gravity or water at temperature T 

IL, LI = Liquidity Index 

Ip, Pl = Plasticity Index 

Ne, Nq and N., are bearing capacity factor (coefficients) 

P0', cro' = Effective pressure (Overburden pressure) 

qu = Unconfined compressive strength 

qu11 = Ultimate bearing capacity 

Su= Undrained Shear Strength 

w, WN = Moisture content 

Wt, LL =Liquid Limit 

Wr, PL= Plastic Limit 

Ww = Weight of water 

Wd = Weight of dry soil 

W5 = The weight of over dry soil 

W1 = Weight of flask+ soil+ water 

W2 = Weight of flask+ water 

Z = Height form ground level to water table 

y ~ Bulk unit weight of soil 

'Yw = Unit weight or water 

y' = Submerge unit weight of soil 
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Settlement of structures and the related problems are common to many structure in this 

region. Presence of peat deposits, are not known properly without soil boring. Shallow 

boring by hand auger can be adopted lo identify peat location, water table and to collect 

disturbed samples. Laboratory tests results like Moisture content (w), Liquid limit (LL), 

Plastic limit (PL), Specific gravity (G) etc. on disturbed soil may be used for established 

equations to obtain Unconfined Compressive Strength (qu) and Compression Index Cc. 

Which will give rough guide for selection of foundation. Several structures have been and 

1.2 Background of this study 

Khulna City Corporation is situated on the south-western (fig. 1.1) region of Bangladesh. 

Bangladesh is a part of Bengal Basin at the lower reaches of the three mighty river the 

Ganges, the Brahammaputra and the Meghna and their associated tributaries. In the upper 

horizons, the sub-soil of vast area of Bangladesh is composed of very soft fine grained soil 

deposits of recent origin. In the south-western costal districts, fine grained soil deposits 

where predominantly peat and muck are abundant are undergoing continuous subsidence. 

In these regions peat deposits are encountered due to the presence of World's biggest 

mangrove forest the Sundarbans (of 6,017 Sq. Km. as its area at 20041). In the past, the 

Sundarbans was extended in these regions. For the last few centuries it was double 

spreading over the present area. By Pollen analytical studies and studying the peat soil it 

was claimed that the present metropolitan of Kolkata city was under the mangrove 

swamps of Sundarbans only 5,000 years back2·3·4•5·6. During the geological changes in the 

past, some part of the Sundarbans were submerged by the weathered and sedimented 

deposits resulting in the present peal deposits in these regions. The peat deposits extend 

south-western coastal districts through Satkhira to Patuakhali '. 

..,. 

1.1 General 

INTRODUCTION 

CHAPTER ONE 
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Figure 1.1 Map of Bangladesh showing the location of KCC 
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are being constructed in a typical peat deposits of around 20 feet thickness from the 

existing ground level at Khulna city". 
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Selection or different location of Khulna city corporation area from 

Labonchora to KU ET campus. 

Conduct auger boring at selected locations up to depth 20 feet at interval of 5 

feet and collection disturbed sample from each layer. 

Determination the instant observation of water table from each bore hole. 

Prepare 'bore logs for soil strata of all I 09 points. ·1 

Performing laboratory tests to determine following soil parameters: 

(a) Moisture content, (b) Liquid limit, (c) Plastic limit and (d) Specific gravity. 

(lll) 

(IV) 

(V) 

(II) 

(I) 

1.6 The research outlines of this study arc described as the followings: 

Undisturbed samples collected from different bore location (Auger boring) to be tested in 

the laboratory to determine (i) Liquid limit (ii) Plastic limit (iii) Moisture content (iv) 

Unconfined compressive strength (by formula) and (v) Compression index (by formula). 

1.5 Scope of this study 

Study on general behaviour of bearing capacity and settlement within shallow depth for 

KCC area and to suggest suitable suggestion. 

1.4 Statement of the Problem 

Khulna city has got a new dimension after the declaration of Metropolitan city in 1984. 

Khulna city is also a divisional city of Bangladesh. Moreover, it is an industrial and port 

city. Due to above reasons Khulna is considered as a rapidly developing city in 

Bangladesh. For this rapid development infrastructures are constructed or going to be 

constructed in and around Khulna City Corporation area. It is well known that subsoil of 

Khulna is of critical nature. Excepting some heavily loaded structures which will use pile 

foundation there arc lot of small scale projects. Location of low rise small scale projects 

may suitably be selected if authentic information are possible to gather within shallow 

depth. 

1.3 Objective of this study 



4 

(VI) Performing unconfined compression test on soil samples of four locations for 

comparison. 

(VII) Calculate Liquidity index (IL). Plasticity index (PL), submerge unit weight 

('Ysa1), bulk unit weight Cr), and overburden pressure (p,'). 

(VIII) Calculate unconfined compression strength (qu) by three correlation equations 

from the data. 

(IX) Calculation or compression index (Cc) by equation. 

(X) Collection or bore logs Irom existing soil report obtained from different 

sources. 

(XI) Collection or test result from existing soil report in KCC and out side or KCC 

from compare actual and calculated q11 and Cc. 

(XII) Preparation of zoning maps for occurrence of peat of its location and depth. 

(XIII) Preparation of pro tiles for q, and Cc obtain from correlation equation. 

(XIV) Preparation ofprofile for peat. instant observation of water table. 

(XV) Proposed suitable foundation or Khulna City Corporation area. 
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In the year 200 I, Rahman G.M.M.12• carried out a research on "Study on pile capacity in 
Khulna subsoil". I Jc constructed two tentative average soil profiles from North to South 

and East to West of Khulna city. I le also developed a table which contain important soil 

properties and parameters or Khulna soil. I le also determined the ultimate load carrying 

capacity of pile (Timber, Bored and Driven pile) in Khulna city area on the basis or both 

direct (pile load test) and indirect (soil investigation report) approach. I le developed chart 

for ultimate load carrying capacity or pile in Khulna sub soil. For his study he collect 25 

soil investigation report or Khulna. I lis result was further supplemented by I 2 nos. of load 

tests have been executed in different locations or Khulna city. That load tests are done by 

organizations like Khulna Development Authority (KDA), Local Government Engineering 

Department (LG ED), Divisional Office or Janata Bank Ltd., National Game Council 

(NGC) etc. It was to be mentioned that the author was presented there at the time of 

conducting the tests. By using these pipe load tests results actual pile capacity in Khulna 

sub-soil can be predicted. 

2.2 Khulna Metropolitan Subsoil condition 

The City Corporation area or Khulna contains line grained soil deposits underlain by peal 

layer or varying thickness". The soil below the peat layer is also very compressible in 

general. In this region peat deposits are present for the world's biggest mangrove forest 

called Sundarbans, Khulna was within the Sundarbans. In course of time some parts of 

Sundarbans were submerged by tidal sediment deposits resulting in the present peat layer 

in this region. This happened about 800 years ago 1°. The large settlement of structure and 

the related problems arc inevitable due to the presence of this layer of peat. Some of the 

buildings constructed within last IO years back arc found to have settled as much as 2.5 
feet 11• 

2.1 General 

LITERATURE REVIEW 

CHAJ>Tl!:R TWO 
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According lo Master plan and detailed area plan for Khulna city of comprehensive report 

for KO/\ performed by /\QU/\-SIIELTECH CONSORTIUM ( 1999)13, the 

Lithostratigraphy of Khulna suffers frnrn 100 many generalizations. The infilling of this 

part of the basin with sediments has greatly been controlled by the northward transgression 

Fig. 2.1 also shows the terrain elevation of the KCC region. Elevation decreases sharply to 

the east and the west directions of the city. I Iowcvcr, along the north-south direction lands 

are available with moderate elevation. 

The flood plains occupied mainly by fringe areas of the city arc relatively broad, more or 

less flat and extended from the edges of the levees up to swampy areas. The altitude of this 

unit is 2 m above MSL. Old meander complex with soil characteristics of sand, silty-sand 

and sandy silt form a vast area to the southeast of the city along the Khulna-Mongla Road. 

The tidal marsh region also forms a vast area characterized by silty-clay. clayey-silt and 

peat located in the southwestern part of the city periphery. The low-lying swampy areas, 

currently used as the agricultural lands. arc poorly drained and has persistent water 

logging problems compared with other two units. The average altitude of swamp area is 
less than 2 m above MSL. 

The surface physiography of the KCC is not perfectly level and can be characterized by 

six major gcornorphic units (Fig. 2.1 ). These arc natural levees, floodplains old meander 

complex, bar, tidal march and back swamps. Natural levees are well developed along the 

Bhairab-Rupsha banks (mostly on the west bank) and is occupied mainly by the present 

built-up area of the city. This part ofthe city is 4 111 above the mean sea level (MSL). 

According to Master plan and detailed area plan for Khulna city of comprehensive report 

for KD/\ performed by /\QU/\-SI IELTECI I CONSORTIUM ( 1999)13, the physiography 

of KCC region can be broadly characterized by the Ganges-tidal floodplain having lower 

relief and being criss-crossed by innumerable tidal rivers and channels. This physiographic 

unit is nearly flat and the surface is poorly drained. Some peat basins of up to 3 111 thick 

have also been found in many parts or KCC. These peats arc formed due to the 

decomposition of reeds and grasses having relationship with a tidal or mangrove eco­ 
system. 
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Figure 2.1 Geological Characteristics and Terrain Elevation. 

Source» Geological Survey of Bangladesh, 1998. 
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According to a project of Media Wiki of Wikimcdia Foundation, Inc., Florida, USA 

(2006)14, peat is an accumulation of partially decayed vegetation matter. Peat forms in 

2.5 Peat soil 

for Physical planning or any city. the clear knowledge 011 the sub-surface geology and 

lithological sequences is a prerequisite. I lowever, due to scarcity of micro-level 

information on the lithology of Khulna city, it becomes di fficult at this stage to suggest 

how much load the city can bear geologically and expansion in which direction. Detailed 

study on lithostratigraphy of the Khulna city and its region can give a precise idea about 

direction. I lowcvcr, on the basis of some secondary information major lithological 

sequences of Khu Ina identified arc shown (Fig. 2.2). 

.. 

A 70 meter long bore hole records at Daulatpur, collected by a Japanese Geographer 

Umitsu (1987), is a remarkable work on the Quaternary lithology of Khulna city. He has 

identified at least five distinct sedimentary sequences at the site which were the result of 

the post-glacial regional sea-level movements (covering about 12,000 years). He has 

identified a number of peat layers in his bore hole. 

Geological Survey of Bangladesh (GSA) has compiled some reports on the Lithological 

sequence of Khulna and surrounding regions (Zahcr. 1962; Hasan, 1984). Such reports 

show the presence of a number of intercalated sub-surface peat layers in regional 

lithology. 111 an in-depth study at Panigaii or lJighalia thana by Islam ( 1966), at least five 

peat layers in and around Khulna city {Fig. 2.2). The existence of sub-surface peat layers 

have also been reported in a number of research works in Calcutta and surrounding 

regions. 

and subsequently southward regression or the sea. Regional glaciation/ deglaciation in the 

I limalayas is likely to have had marked effect on the Lithological sequences and sea level 

movements or the Bengal Basin. During the last glacial period maximum (about 18,000 

years ago) the sea level at Khulna was about 100 meters lower than today. A gravel bed of 

IO 111 thick was then deposited at that depth which is overlain by coarse sandy sediment. 

This was deposited in a markedly fluvial environment during the late pleistoccne. 
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Peat forms when plant material, usually in marshy areas, is inhibited from decaying fully 

by acidic conditions. It is composed mainly of peat moss or sphagnum, but may also 

include other marshland vegetation: trees, grasses, fungi, as well as other types of organic 

remains, such as insects, and animal corpses. Under certain conditions the decomposition 

of the latter ones in the absence of oxygen is inhibited, and archaeology often takes an 

advantage of this. 

2.3.1 Peat formation 

Peat deposits are found in many places around the world, notably in Russia, Ireland, 

Scotland, northern Germany and Scandinavia, and in North America, principally in 

Canada, Michigan and the Florida Everglades. The majority (around 80%) of peatlands are 

found in high latitudes; approximately 60% of the world's wetlands are peat. Peatlands 

cover a total of around 3% of global land mass or 3,850,000 to 4, I 00,000 km2• About 7% 

of this total has been exploited for agriculture and forestry, with significant environmental 

repercussions. Under proper conditions, peat will turn into lignite coal over geologic 

periods of time. 

Figure 2.3 (a) Peat soil, (b) Exploitation of peat in East Frisia Germany, Geographic 

distribution 

(b) (a) 

wetlands or peatlands, variously called bogs, moors, muskegs, mires, tropical swamp 

forests and fens. 
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Six principal types ofpcatlands arc widely recognized. These arc: 

Blanket mires. Rain-led peat lands generally I to 3 111 deep. Many of the pcatlands found 

in the United Kingdom arc of' this type. with the UK possessing around 13% of the total 

global blanket mire area. They generally develop in cool climates with small seasonal 

temperature fluctuations and over I m or rainfall and over 160 rain days each year. 

Raised mires: Rain-fed, potentially deep pcatlands occurring principally in lowland areas 

across much of Northern Europe. as well as in the former USSR. North America and parts 

of the southern hemisphere. 

String mires: flat or concave peat lands with a string-like pattern of hummocks (hence the 

name), found principally in northern Scandinavia but occurring in the western parts of the 

former USSR and in North America. /\ few examples exist in northern Britain. 

2.3.3 Types of peal land 

Phragm ites peat is a peat composed of recd grass. Phragm ites austral is, and other grasses. 

It is denser than many other types or peat. 

Peat material is either sapric. hcmic, or libric. Fibric peats are the least decomposed, they 

arc composed of undecomposcd fiber. Hem ic peats arc somewhat decomposed, and sapric 

arc the most decomposed. 

2.3.2 Classification of peal material 

Under the right conditions. peat is the earliest stage in the formation of coal. Most modern 

peat bogs formed in high latitudes alter the retreat or the glaciers at the end or the last ice 

age some 9,000 years ago. They usually grow slowly. at the rate of about a millimetre per 

year. 

Peat layer growth and degree er decomposition (or humification) depends principally on 

its composition and on the degree or waterlogging. Peat formed in very wet conditions will 

grow considerably foster, and be less decomposed, than that in drier places. This al lows 

climatologists to use peat as an indicator of climatic change. The composition of peat can 

also be used to reconstruct ancient ecologies b) examining the types and quantities of' its 

organic clements. 
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Although peal has many uses for humans. it also presents severe problems at times. When 

dry, it can be a major fire hazard. as peat fires can burn almost indefinitely (or al least until 

the fuel source has been exhausted). even underground. provided there is a source or 

oxygen. Peal deposits also pose major difficulties lo builders of structures, roads and 

railways, as it is highly compressible under even small loads. When the West Highland 

Linc was built across Ra1111och Moor in western Scotland. its builders had to float the 

I racks on a mattress or tree rools, brushwood and thousands of tons of earth and ashes. 

Peat fires arc used to dr) malled barley for use in Scotch whisky distillation. This gives 

Scotch whisky its distinctive smoky flavour, often referred lo as "pcatiness" by its 

aficionados. 

Peal is soft and easily compressed. Under pressure, waler in the peal is forced out. Upon 

drying, peal can be used as a fuel, and is traditionally used for cooking and domestic 

heating in many countries including Ireland and Scotland. where trees are often scarce. 

Stacks of drying peal dug from the hogs can <till be seen in some rural areas. 

Peat is also dug into soil to increase the soil'« capacity to retain moisture and add nutrients. 

This makes it of considerable importance agriculturally, for farmers and gardeners alike. 

Its insulating properties make it of use to industry as well. 

2.3.4 Characteristics and uses 

Tundra mires: pcatlands with a shallow peat layer. only about 500 mm thick, dominated 

by sedges and grasses. They form in permafrost areas. covering around 110,000 to 

160,000 km2 in Alaska, Canada. and the former USSR. 

Palsa mires: a type or pcatland t) pitied by characteristic high mounds, each with a 

permanently frozen core. with wet depressions between. the mounds. These develop where 

the ground surface is frozen only for part or the year, and arc common in the former 

USSR. Canada and parts or Scandinavia. 

Peat swamps: forested pcatlands including both rain- and groundwater-fed types, 

commonly recorded in tropical regions with high rainfall. This type of peat land covers 

around 350,000 km", primarily in ... ouih-cast Asia but also occurring in the Everglades in 

Florida. 
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In November 2002, the International Peat Society and the International Mire Conservation! 

Group published guidelines on the "Wisc Use of Mires and Peatlands- Backgrounds and 

Principles including a framework for decision-making". The aim of this publication is to 

In June 2002 the United Nations Development Programme launched the Wetlands 

Ecosystem and Tropical Peat Swamp Forest Rehabilitation Project. This project is targeted 

to last for 5 years till 2007 and brings together the efforts of various non-government 

organisations. 

2.3.5 Wisc use and peat swamp protection 

Peat is sometimes used in freshwater aquaria. most commonly in son water or blackwatcr 

river systems, such as those mimicking the Amazon River basin. In addition to being son 

in texture and therefore suitable for dcmcrsal (bottom-dwelling) species such as Corydoras 

catfish, pr;it ic: reported to have a number of other beneficial functions in freshwater 

aquaria. II softens water by acting as an ion exchanger, it contains substances good for 

plants and for the reproductive health or Iishcs. and can even prevent algae growth and kill 

microorganisms. Peat ollcn stains the water yellow or brown due to the leaching of 

tannins. 

Many peal swamps along the coast or Malaysia serve as a natural means or flood 

mitigation. The peat swamps serve like a natural form of water catchment whereby any 

overflow will be absorbed by the peat. 1 lowcvcr. this is effective only if the forests arc still 

present, since they prevent peat fires. Peat is also an important raw material in horticulture, 

it is used in med icinc and balncology. to produce Ii ltcrs. textiles etc. 

During prehistoric limes. peat bogs had considerable ritual significance lo Bronze Age and 

Iron Age peoples, who considered them In be home lo (or al least associated with) nature 

gods or spirits. The bodies or the victims or ritual sacrifices have been found in a number 

of locations in England. Germany and Denmark, almost perfectly preserved by the tanning 

properties or the acidic water. Peat wetlands formerly had a degree or metallurgical 

importance as wcl I. During the Dark Ages. peal bogs were the primary source of bog iron. 

used to create the swords and armour of the Vikings. 
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Figure 2.4 Depth of exploratory borings: (a) footing on clay (b) footing on sand (c) 
highway embankment {cl) cut in natural deposit (c) high embankment like 
levees, earth dam etc. (f) concrete dams weirs, etc. (g) retaining wall (h) 
tunnel. 
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Sub-soil exploration is mostly done by one or more or the following methods: (i) Boring. 

(ii) sounding, (iii) test pits. and (iv) geophysical. Commonly used boring methods may be 

classified in to six groups: (i) Auger boring, (ii) wash boring, (iii) displacement boring, 

(iv) percussion drilling. (v) rotary drilling. and (vi) continuous sampling 15• 

2.4 Methnd of Explorntion 

develop mechanisms that can balance the con llicting demands on the global peatland 

heritage, to ensure its wise use to meet the needs or humankind. 
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Figure 2.5 Hand operated augers (:1) earth auger (b) post-hole auger 

'0) 

n 

The hand auger used in boring arc about 15 to 20 cm in diameter. These are suitable for 

advancing holes upto a depth of 3 lo 6 m in son soils. The hand auger is attached to the 

lower end of a pipe of about 18 mm diameter. The pipe is provided with a cross-arm al its 

top. The hole is advanced by turning the cross-arm manually and at the same lime 

applying thrust in the downward direction. When the auger is tilled with soil it is taken 

out. 

Augers of various types as shown if Figure 2.5 arc frequently used for penetrating the 

ground to desired depths and the brough up material is examined and tested for 

classification. Soundings can be made al the bottom of the hole or samples can be used to 

take samples below the bottom of the hole. made by the auger boring. Manually operated 

auger are used for exploring to moderate depths. 

2.4.1 Auger boring 

The depth of boring on the type or foundation anti the structures some typical examples 

are shown in Figure 2.4. 
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Figure 2.6 Apparatus for wash-boring operations (The Acker Drill company) 
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..:.._ Chopprnt;: t:• 
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Wash boring is used to form an open hole in the ground to that soil-sampling or rock­ 

drilling operation may be conducted at the bottom of the hole. The hole is advanced partly 

by the chopping and twisting action of a light bit. The cutter process is augmented by 

jetting, which is accomplished by forcing water under pressure through the drill rods that 

are operated inside the hole. the jetting action not only loosens the soil but also brings the 

cuttings from the bottom to the surface. An experienced and conscientious driller, by the I 

2.4.2 Wash boring 

This method uses simple, light, inexpensive and flexible equipment and is suitable for 

holes of small to large diameters. It is very efficient in medium soft to stiff cohesive soils 

and is suitable for determining the true ground water level. Soil remove by the auger, 

through considerably disturbed, is more suitable for positive idcnti fication than that 

obtained by wash boring. percussion and rotary drilling. However, this method is not well­ 

sited in very hard or cemented soils, very soft soils and fully strurated cohesion less soils. 
Soft soils have the tendency to flow into the hole15• 
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The main features of rotary drilling arc similar lo those of wash boring except that the 

loosening the soil is accomplished by rotating a heavy string or drill rods mechanically 

while the rods as well as the cutter bit at the bottom of the hole are subjected to a 

2.4.5 Rotary Drilling 

The Advancement of the hole is accomplished by alternatively lifting and dropping a 

heavy drilling bit which is attached to the lower end of a drill stem. The upper end of the 

drill rod is attached to a cable. The bore hole is generally kept dry except for a small 

amount of water which is added to form a slurry of the cuttings. The slurry of the cuttings 

is remover with the help of a bailer after th\.! drilling bit rs withdrawn. 

The strokes of the drilling bit vary according to the ground formation. The usual range is 

45 to 100 cm drop with 35 to 65 drops per minute1~. 

2.4.4 Percussion Dr-illin~ 

The method combines sampling and boring operations. I\ dose bot10111 sampler silt. cup 

or piston type- is forced into the ground tn the desired depth. The sampler is detached from 

the soil below it by rotating and the piston is released or withdrawn. The sampler is then 

forced further down and it takes a sample. I\ Iler withdrawal or the sampler and removal of 

the sampler from the sampler, the sampler is closed condition is again inserted into the 

hole and forced to a new depth. The method is simple and economical when excessive 

caving docs not occur and the major changer in soil character can be detected by means of, 

the penetration resistance. The displacement borings are generally limited from 2.5 to 7.5 

cm diameter holes as larger diameter requires heavy construction equipment and becomes 

impractical. It requires fairly continuous sampling in stiff and dense soil either to protect 

the sampler from damage or to avoid objectionably heavy construction cquipmcnt'". 

2.4.3 Displacement boring 

feel of the drill rods as it is churned and rotated and by the colour of the wash water 

carrying the cuttings, can usually detect conspicuous change in the character of the 

materials. He. with reasonable accuracy, thus notes the elevations of boundaries between 

strata and stops drilling to take samples and/or perform sounding 15• 
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In this method, each sampling operation advances the bore hole and the boring is 

accomplished entirely by taking samples continuously. It is used extensively in detailed 

and special foundation explorations for important structure. It provides a more reliable and 

2.4.6 Continuous Sampling 

Figure 2. 7 Schematic set-up of a rotary drill 
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continuous heavy pressure, instead of utilizing a chopping action. A number of different 

bits that are capable or culling, chipping and grinding the most compact soil formation to 

small chips are used. IL is worth mentioning that the chopping action used in wash boring 

requires relatively light equipment while rotary drilling requires fairly large, heavy and 

powerful machines. For fairly shallow holes or in rugged inaccessible country, wash 

boring is often more practical while for deep drilling or in hard formations rotary drilling 

is often found supcrior15• 
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According to Terzaghi ( 1943)18 theoretical methods for predicting ultimate bearing 

capacity are generally based only on the general shear failure case. For the other failure 

modes, a reduction in the ultimate bl'aring capacity clue to compressibility effects is 

applied to the value obtained for the general shear case. 

The Tcrzaghi analysis makes the following assumptions to arrive al an approximate value 

of the bearing capacity. 

(I) The footing is a strip at shallow depth and has a rough base; (L>50, D~O). 

(2) The soil is homogeneous, isotropic and relatively incompressible. There is two­ 

dimensional general shear failure with well defined failure surfaces and zones as 

2.6 Bearing Capacity of Shallow foundation 

where. 
Cc= Compression index 
I .I ""I iquid Limit. 

(2.2) Cc =- (Ul09( LL- IO) I lcncc, 

for an ordinary clay of medium lo low sensitivity the value of Cc corresponding to the 

field consolidation line is roughly equal to 1.3 limes the value of Cc corresponding to 

remoulded sample. 

(2.1) Cc= 0.007(LL- I 0) 

Skempton ( 1944) 17 conducted consolidation tests on a number or clays from di ffcrcnt parts 

of the world, and gave the following equation for the compression index for a remoulded 

sample: 

According lo Tcrzaghi ( I 943)16 every process involving a decrease in the water content or 
a sturated soil without replacement or the water by air is called a process of consolidation. 

The opposite process in culled a process or swelling. which involves an increase in the 

waler content due lo an increase in the volume or voids. 

2.5 Consolidation 

detailed information on soil conditions than any other method. This is generally slower 

and more expensive than intermittent sampling'. 
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Where, Cr= undrained cohesion or soil 

cr0' = effective overburden pressure at foundation level (=r'D, if submerged) 

(2.3) 

Although these quantities are not entirely independent, they may be considered separately 

and on superposition the ultimate bearing capacity may be expressed by given below 

(Tomlinson 1980)19• This superposition is believed to lead to errors on the safe side, (not 

exceeding 17% to 20% for q>=30° to 40°. while being equal lo zero for q> = 0, Vcsic 

1973)2°. 

(I) Cohesive resistance. 

(2) Frictional resistance from the surcharge 00 at the footing level. 

(3) Friction resistance resulting from the weight of soil within the failure zones. 

The bearing capacity depends onthc shearing resistance 011 the boundary 01· the failure 

zones. This shearing resistance can be conveniently divided into three parts: 

Figure 2.8 Failure. surface and zones in the Tarzaghi analysis 

indicated in figure 2.8. The wedge of soil directly beneath the footing, elastic zone 

I, acts as part or the looting and pushes side ways the plastic zones-the radial shear 

zone 2 and the Rankine passive zone 3. 

(3) The failure zones do not extend above the horizontal plane through the base of the 

footing. The shearing resistance of soil above the base level as well as friction 

between soil and sides of the footing arc neglected. The overburden soil is 

replaced by a uniformly distributed equivalent surcharge 00 = yD 
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(2.6)23 

(i) Computation of Bulk Unit weight (y ): 
G (l+w) 

y - ----------------- y \Y 

l+e 
where, y .. Bulk unit weight of soil 

Yw = Unit weight or water 

For Calculation of unconfined compression strength these following equations were 
used: 

y = unit weight of soi I 
Ncq and Ny = bearing capacity factor 

qu11 = ultimate bearing capacity 

C = Cohesion of soil 

(2.5) quit= CNcq + 0.5 yBNy 

According to Meyerbof ( 1957)22 the following equation for determining the bearing 
capacity of continuous footing on slop: 

Where, q11u = ultimate bearing capacity 

C = half of unconfined compression strength Shelby tube (thin 

walled sampler) sample 

Ne= bearing capacity factor depending on depth and shape of 

footing. 

(2.4) 

According to Skernpton ( 1951 )2' the net ultimate bearing capacity of a footing on 
homogeneous clay deposit can be express as: 

of <p. 

y = unit weight of soil below foundation lever (use y', if submerged) 

Ne, Nq and Ny arc bearing capacity factor(coefficients) depending only on the value 
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(2.8)23 

(2.7)23 
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where, Ip= Plasticity Index 

Wi=Liquid Limit 

(iv) Computation of plasticity Index (111): 

z 

Ground level 

Z1 

Where, P0' = Effective pressure (Overburden pressure) 

Z = I Ieight form ground level to water table 

Z-Z1 = Depth below waler table 

y = Bulk unit weight of soil above water table 

y' = Submerge unit weight of soil 

P,' = Z,r + (Z-Z1) y' > Zr' 

(iii) Computation of effective pressure [Overburden pressure] (P0') .,,. 
I 

y' = Submerge unit weight or soil 

'Yw = Unit weight or water 

G = Specific gravity of soil of particular layer 

e = void ratio= wG (at full saturation) 

where, 

(ii) Computation of Submerge unit weight of soil (y') : 
G-1 

r' = --------- y w 
l+e 

G = Specific gravity of soil of particular layer 

e = void ratio= wG (at full saturation) 
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Use Ip, Ir. as decimal values 

Where, 11• = Liquidity Index 
Here, IL > 0.5 

(2.12) 
Su 

----- = 0.18(1,JV, 
I\,· 

Where Su= Undrained Shear Strength 

P0' = Overburden Pressure (Effective Pressure) 
Ip= Plasticity Index 

With a scatter of± 25% 

Here, Ip> 5% 

(2.11) 
Su 
---- ~ 0.45(1pl 
Po. 

13.i crri 111 and Si 111011 ( 1960)2<' 

The following are several correlations of this general form for normally consolidated 
clays: 

(vi) Computation of Undrained Shear Strength (Su) : 

Many clay soil have been found to exhibit normalized behavior between undrained 

shear strength Su and the in-situ overburden pressure P0' and some index property. 

Where, Ir.== Liquidity Index 

WN=Moisture Content 

Wr.= Liquid Limit 

Wi-=Plastic Limit 

(2.10)15 

WN-WI' 
I 1.= ---------------- 

W 1. - W p 

(v) Computation of Liquidity Index (Ii.): 

Wr = Plastic Limit 
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Valuable information from existing soil reports of Khulna City Corporation area and other 

places have been collected from different sources (CRTS Civil, KUET, different 

organization, personal). Bore logs of soil reports of KCC area are shown in Annexure. /\II 

bore holes arc located and marked on the KCC map (Fig. 3. I). Location of peat layer were 

also observed from these bore logs. Important soil parameters like w, LL, PL, Gs, q, & Cc 

were studied from 202 soil reports (617 values for q11 and 210 values for Cc) obtained from 

CRTS Civil KUET and other organization. Summary of this collection is shown in Table 

5.2 . 

2.7 Existing Soil Reports 

(2.15) 

(2. 16) 

(2.17) 

These three formulae were used for calculation or qu: 

(I) q11 = 2*0.45 Po. (Ii" 
(2) qu= 2*0.18 Po.(11.rv. 

(3) qu= 2* 0.5 l\'WL 

Where, qu = unconfined compressive strength 

Su =Undrained Shear Strength 

Unconfined compression Strength (q11) is same as Ultimate bearing capacity (q11,1) 

(2.14)25 

(vii) Computation or Unconfined Compression Strength (q11): 

In general, the strength for normally consolidated clays for cohesive soil is as 

follows: 

Unconfined compression: S11 = C = quf2 (e=O) 

Where, Su = Undrained Shear Strength 
W1. = Liquid Limit 
r,' = Overburden pressure (Effective Pressure) 

With a scatter of± 30% 
W1. > 20% 

(2.13) 
Su 

---:- = 0.5W1 
I',. 

Karlsson and V cberg ( 196 7}17 
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Two main types samples arc of interest to civil engineers. In some cases it is only 

necessary to obtain samples which arc complete, i.e. all the constituents of the soil are 

present, and the structural disturbance is not important. Such samples can be used for 

classi fication test, particle size dcterm inat ion and I im it determination. The auger cuttings, 

contents of split spoon samplers in the standard penetration tests, sludge from the shell or 

wash water return or dug out material by hand from trial pits can be used in such cases and 

are called disturbed samples. These samples are placed in air-tight polythene bags properly 

labeled to identify the bore hole number, depth of sample, area of exploration and date of 

sampling. In other cases. the disturbance lo the sample must be reduced to an absolute 

minimum so that in-situ structure, water content and void ratio are not altered. These 

samples are called undisturbed and arc necessary in dctcrm ining the in-place density, 

compressibility and shearing strength or a natural formation. Exploration involving 

collection of undisturbed samples arc performed only when it is essential, as it is always 

costlier than the exploration with disturbed samples. 

3.1 Soil sampling 

Field work consist or I 09 numbers of exploratory borings up to 20 reel depth below the 

existing ground level. The location or boring arc shown in Figure 3.1. The land is 

approximately plane ground. Each or the boring includes the following field works: 

a. Collection of disturbed samples 

b. Collection of undisturbed samples (4 nos.) 

c. Record of instant observation water table 

d. Field classification or soils 

3.1 General 

FIELD WORK 

CHAPTER THREE 
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Figure 3.1 Location of bore-bole at KCC (Auger boring) 

KHULNA CITY CORPORATION AREA MAP 

( 
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Figure 3.2 Test pit sampling 
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Only 4 undisturbed soil samples were collected from depth of 5 feet from test pit. Test pit 

is one of the direct methods of exploration. A pit or trench is an alternate or preferable 

method of boring under certain conditions. Generally, the net dimensions at the bottom of 

3.3 Collection of Undisturbed soil samples 
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The disturbed soil samples which have been collected in the field were thoroughly 

examined and types were classified roughly and noted in accordance with bore hole and 

depth. 

3.5 Field Classifications 

The instant observation water table in each borehole was also recorded. It was measured 

when the boring is completed. Instant observation water tables are recorded and prepared a 

profile. 

3.4 Instant observation water table 

Disturb soil samples were collctcd at 5 feet intervals and at every change of soil strata by 

split spoon sampler. Split spoon sampler is made up of a driving shoe, to ensure a 

reasonable service life from driving into the soil, and a barrel. The barrel consists of a 

piece of tube split (split spoon) lengthwise with a coupling on the upper end to connect the 

drill rod to the surface. Length of barrel is 61 cm and diameter is 5 cm. These samples 

were collected and duly preserved in polythene bags and labeled with detailed job 

designation (bore hole number, depth). These soil samples were studied visually and the 

soil classification was prepared in strata chart shown in Fig. 3.3. Before collection of 

samples, the hole is cleaned. The sampler is then pressed down into the soil by rapid 

continuous movement for penetration depth of 50 cm. 

3.4 Collection of Disturbed soil samples: 

the pit are 1.2 m in diameter or I m x 1.5 m. shown in Fig. 3.2. This is the only 

satisfactory means of obtaining samples with a minimum of disturbance. It permits visual 

examination of undisturbed soil in place and provides opportunities of conducting in-situ 

tests on undisturbed formations. If shallow depth determination of engineering properties 

of undisturbed soil formation is required then test pit or trenches become a necessity. 
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Figure 3.3 Strata chart of bore log at KCC area 
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Encountered Lo!! 

O' 
Clay 

5' ,,.,, 
< ' < < < 

) 
< 
' 

< 
' > . ' < < < e 

) 
e < 

' Sandy Clay > • > ' > < 
) 

. 
> < > < > < > < 

< < < e < < 
10' . > > ) > ) 

> < 
) 

< 
) 

< 
' • ) 

< 
' 

< 
' < < < e < < 

) ) 
< • < > < • ) 

< . < 
' . . ) 

< 
) 

< < < < 
) 

< < 
' Sandy clay . 

< 
) 

< . < • < < • < 
) ' < 

) 
< ' < ' < 

) 
< 

15' 
< 

' ) 
< 

) 
< • < 

) 
< 

) 
< < • < ' < > < > < 

) < 
) 

< 

Sand with silt 
20' 

············· ...... ::-::,::-::-::-::-: .· .. · .. · .. · .. · .. · .. ·.···.···.···.•·.···.··· 
1. ~: ~. ~: ~. ~: ~. ~: ~. ~: ~. ~: ~ 

ii ii I 
:.:::.:::.:::.:::.:::.::: 

...... . . . . . . 

Bore hole no. IO 
Site: Labonchora (East) 

Depth Strata 
Encountered 

O' 
Clay 

5' 

Clay with Silt 
10' 

Sandy clay 
15' 

Sandy clay 
20' 

Bore 
LOQ 

Bore hole no. 11 
Site: Labonchora (East) 

Depth Strata Bore 
Encountered Loi! 

-< O' 
Clay 

5' . 
< ' < 

. < > ( ~ ( > e " 
) > > < > ) ) 

> < 
' 

< . < e < 
Clay with sand < < < 

) • ) 
< 

' ) ) 
< < 

< < • > < 
. < > < 

JO' • < . < 
. < . < ' < . < . . ) . • '·' 

Sandy clay 
15' 

Sandy clay 
20' 

Bore hole no. 9 
Site: Labonchora (East) 

Depth Strata Bore 
Encountered Log 

O' 
Clay 

5' 

Clay 
10' 

I> > ,', ' ' < < < < 
) 

< 
) 

e 
) 

< 
) > < 

) 
< 

) ) ) 
< 

Clay with Silt < e e 
) ) ) 

) ) ) ' 
< 

) 
< . < 

15' ) 
e . e 

) 
< < < e 

< < < 
) • . : . ) ) • < . < • <: 

< < < < < < 
) 

< 
) 

< 
) 

< • ) ) 
< : 

) • . . < 
) 

< 
) 

< < < < < < 

Clay with Silt 
) 

< > < • < . < . < . < : . < 
) 

< • < • < • < > < 
20· > < 

: 
< 

) 
< : < . ' < 

' ) ) ) ) ) : 
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Bore hole no. 16 
Site: Labonchora (North) 

Depth Strata Bore 
Encountered Lo!! 

O' 
Sandy Clay 

5' 
-} -} ~ > ) ). 

< ( e ( ( ( 
> 

( 
> 

( 
> < > 

( 
> 

( • ( 

Clay . ' > > ' ' ' ,. < < (. < 
> > > ) > > ' < ( ( ( < < 

10' ' • ( 
> 

( 
) ' ( 

> < ( ( 

' > > > > ' 

Sandy clay 
15' 

:,:<:•:·:·-:·; 
Sand with silt > :· :, :, :· :, :, 

> > > > > > 
( ( ( 

> 
( 

> 
( 

> 
( 

20' > > > 
' ( ( ' ( 

' ' ' • • • . : 

ii:::\ 
·.···.···.···.···.···.··· 

1-----1----------lj:\:\:j:j:j:j:j:j:j:j:j:j .. · .. · .. · .. · .. · .. ·. :::<:<:·:::<:-:::-: 
:.:·:.:·:.:·:.:·:.:·:.:·: :-:::-:>:>:>:::<: 

Clay with little 
10' organic 

Sandy clay 
15' 

Sandy clay 
20' 

...... . . . . . . Clay 
...... . . . . . . o· 
Dore 
Lo 

Depth Strata 
Encountered 

5' 

Bore hole no. 14 
Site: Labonchora (North) 

...... ...... 

...... . . . . . . 

Bore 
Log 

Bore hole no. 15 
Site: Labonchora (North) 

Depth Strata 
Encountered 

O' 
Silty Clay 

5' 

Silt 
10' 

Sandy clay 
15' 

Sandy clay 
20' 

20' 

15' 
Sandy clay 

10' 
Organic silt 

5' 
Clayey silt 

Depth Strata 
Encountered 

' ' < ( ( ( < ( > ) > ) > > ; e ( ( ( ( ( 
) ) > ) > > : ( < ( ( ( < 
:!> ,. > > > > : 

( ( ( ( ( ( 
) >) > > > ,: < < ( < < 
> > ) > > > : e < < ./! < ( 1-----l-----------11>)) >) >: ...... < ( ( ( 
) : > > > >: 

< < < < ( < 
"') >)) > ( ( < ( ( ( ) ) >) > > < e ( < ( ( > >) > >) ( < ( < ( < :, > > > ) ) 

Bore 
Lo> 

Sandy clay 

o· 

Bore hole no. 13 
Site: Labonchora (North) 
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Bore hole no. 20 
Site: Shipyard (West) 

Depth Strata Bore 
Encountered Lo 

O' 
Clay 

5' 

Sand with 
10' Organic 

( ( . ( ( ( 
> > •• > • 

Sand with Clay c ( c ( ( ( 
> > ) > • > c ( ( ( ( ( > > ) > > > 

15' ( ( ( ( c ( 
) > > ) > • < ( ( ( ( ( 
> > > > ) > • ( c c c • 
) ..... ( ( ( ( c ( 
) •• > •• c ( ( ( ( ( 

Sandy clay > • > > •• 
( ( ( ( ( ( > > > •• > 
(<CCCCt 

20' • ) > ••• 
(,((((( 

> > > > • ) 

Bore hole no. 18 
Site: Labcnchora (North) 

Depth Strata Bore 
Encountered Log 

O' > ( > ( > c > ( > ( > ( l 
> 

( 
> 

( 
> 

( 
> 

( 
> 

( 
> 

( 

Silty Clay > > > > > > ,.•,.<,.•,.•,.<,.<; 
5' ( ( ( < ( ( 

> ) ' > > ) 

> < > < > • > 
( 

> • .: 

Sandy clay 
10' 

Sandy clay 
15' 

Sandy clay 
20' 

. . . . . . ...... ...... . . . . . . 

...... ...... 

~------------l · ..... 

.. ...... . . . . . . ...... ...... ...... . . . . . . ...... . . . . . . ...... . . . . . . . . . . . . 

Bore 
Lon 

Bore hole no. 19 
Site: Shipyard (West) 

Depth Strata 
Encountered 

O' 
Silt 

5' 

Silty Clay 
10' 

Silty Sand 
15' 

Silty Sand 
20' 

~ 

Bore hole no. 17 
Site: Labonchora (North) 

Depth Strata Bore 
Encountered Log 

O' > < > ( > /' ( > ( > e ' 
> ) > > > > 

Silty Clay 
( . ( ( ( . > > > > > ) ( ( ( c ( c 

> > > > ) > 
5' ( ( < ( (. ) > > > > ) ( ( ( ( < ( ) > > > > >: 

( ( ( ( ( ( > > > > ) > < ( ( ( ( ( 
> > > > > > ~ 

Silly Clay 
( ( ( < ( ( 

> > > > > > • 
> > :, :, :, ;, > 

10' > : > > > ) < ( ( < ( ( 

... Sandy clay 
15' ... 

Sandy clay 
20' 



Bore hole no. 24 
Sile: Shipyard (West) 

Depth Strata Bore 
Encountered Lo 

O' .... . . . . . . . . 
Silt 

. . . . . . ...... . . . . . . . . . . . . 
5' . . . . . . . . ... . . . . . . . . . 

Clay 
10' 

Organic with silt 
15' 

Organic with silt 
20' 
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. . . . . . ...... 
. . . . . . . . . . . . 
. . . . . . ...... 
...... . . . . . . 

Bore 
Log 

Bore hole no. 22 
Site: Shipyard (West) 

Depth Strata 
Encountered 

O' 
Clay 

5' 

Clayey silt 
10' 

Sandy clay 
15' 

Sandy clay 
20' 

Bore hole no. 23 
Site: Shipyard (West) 

Depth Strata Bore 
Encountered Log 

O' 
Clay 

5' 

Clay 
10' 

>(>(>(>(>(>(, 

> • . c • • > c > • : Sand with Clay 
c c > > > > • > c > • ' c • > > > > > > 

15' • c c • > • > • > > > c > c c • c c 
> > > c > c > c > c c 

> > > > 
c : > > 

• c 
> 

c • c 
> 

c 
> 

c 
> c : • c > c 

> 
c 

> • > • 
Sand with Clay ' c > • c c c > > • . . . . c e • c c c 

20' . c . c • c > c > c > c > . . > > > : 

20' 
Clayey silt 

15' 

( : < • ( ( ) ) ) > ) > : c ( ( ,c c ( 
:- > ) > > > , ( < < c ( 
) ) > ) > > • 

< ( < < ( ( ,. ) ) > > 
": c < < < ( > ,. > ) > > ( ( ( < ( < 

> > > ) ) 
( < ( < ( c ~ ,. > ) > ) • ( ( ,( < ( < 

) > > > > > : ( c ( e ( e ) ) > ) > > : 
<<<<<< ,.,.,.,.,.,. 
(((((' 

) ,. ,. ) ) ) " 

Clayey silt 

10' 
Organic silt 

5' 
Clay 

Depth Strata 
Encountered 

Bore 
Lo 

O' 

Bore hole no. 21 
Site: Shipyard (West) 

y 
I 
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Bore hole no. 27 Bore hole no. 28 
Site: Shipyard (West) Site: Shipyard (West) 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' O' 
Clayey sill Clay 

5' 5' 

Clayey sill Silt with Clay 
JO' 10' 

Organic Malter Organic Matter 
15' 15' 

Organic Matter Organic with 
20' 20' clay 

Bore hole no. 25 Bore hole no. 26 
Site: Shipyard (West) Site: Shipyard (West) 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' ..... O' . ..... . . . . . . 
Silty Clay 

. . . . . 
Silt 

. ..... ...... . ..... . . . . . . . ..... . . . . . . . ..... 
5' . . . . . . 5' . ..... ...... . ..... . . . . . . . ..... 

Clay Clay 
10'. 10' 

Organic with Clay with 
15' clay 15' organic 

Organic with Clay with 
20' clay 20' organic 
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Bore hole no. 3 I Bore hole no. 32 
Site: Rupsa (West) Site: Rupsa (West) 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' . . . ... O' . . 
Silt .. . . 

Silty Clay . .. . . . . . . . . . . . . . . . . 
5' . . . . 5' . . . . . .... . . . .. . . . . . . 

Clay Clay 
10' 10' 

Organic with Organic with silt 
15' Clay 15' 

Organic with Organic with silt 
20' Clay 20' 

Bore hole no. 29 Bore hole no. 30 
Site: Rupsa (West) Site: Rupsa (West) 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' .. . . . O' . . . ... . . . . . . . ..... 
Sandy Clay .... . . Clay 

. . . . . . . ... . . . . . . . . . . . . . . . . . . . . .. . . 
5' . . . . . . 5' .. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 

Sandy Clay little Sandy Clay little 
10' organic 10' organic 

Organic with silt Organic with silt .,.. 15' 15' 

Organic with silt Organic with si It 
20' 20' 
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Sore hole no. 35 Bore hole no. 36 
Site: Toot Para Site: Toot Para 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' o· 
Clayey Silt Clayey Silt 

5' 5' 
> > > >' ( e ( < ( ( 
> > > > > > : < ( e e ( < 

Clay > > > > > > • Clay ( ( ( < ( ( 
> > > > ) ) < ( ( ( ( ( 

10' > > > > > > 10' < ( ( ( < < >.> > > > >: 

Organic Matter Clay with 
15' 15' organic 

Organic Matter Clay with 
20' 20' organic 

20' 
Silt with organic 

15' 15' 
Silt with organic Silt with organic 

10' 10' 
Silty Clay Silty Clay 

5' 5' 
Clay Clay 

Bore 
Lo 

Depth Strata 
Encountered 

Silt with organic 

O' O' 
Bore 
Lo 

Depth Strata 
Encountered 

Bore hole no. 34 
Site: Rupsa (West) 

Bore hole no. 33 
Site: Rupsa (West) 

20' 



Bore hole no. 39 Bore hole no. 40 
Site: Toot Para Site: Toot Para 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

~ O' . . . . . . O' .. . . . . . . . . . . .... . . 
Silt 

. . . . . . 
Silt 

. ... . . . . . . .... . . . . . . . . . ... . . . . . . . .. . . 
5' . . . . . . 5' . . . ... . . . . . . . . . .. . . . . . . . . . . . . 

Clayey silt Clayey silt 
10' 10' 

Organic silt Organic silt 
15' 15' 

Organic silt Organic silt 
20' 20' 

-· 
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20' 

Organic with 
little Sand 15' 

10' 
Clay 

5' 
Silt 

Depth Strata 
Encountered 

Bore 
Lo 

Organic with 
little Sand d 

O' 

Bore hole no. 38 
Site: Tom Para 

20' 

Organic with 
little Sand 15' 

10' 
Silty Clay 

• > ' 
( ( ( ( ( ( 

>>>>>>: ( ( ( < < ( 
> > > > > > • ( ( ( < ( < 
> > ) > ) > ! ( ( < ( ( e :- ) > ) > > • < ( ( ( ( ( 
> > > > > > : ·-+----------! > <_. <,. c,. c, c,. (: 

( e ( ( ( ( ) ) ) ) > >: 
(((((( 

~ ) > ) > > • ( < ( ( ( ( 
> > :, > > > : 

( ( ( ( ( ( 
> >) > >). < ( ( ( ( ( 

5' 

Depth Strata 
Encountered 

Bore 
Log 

Silty Clay 

Organic with 
little Sand 

O' 

Bore hole no. 3 7 
Sit~: Tool Para 
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Bore hole no. 43 Bore hole no. 44 
Site: Faraji Para (Moylapota) Site: Faraji Para (Moylapota) 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo o· .. O' ...... . . . . . . . . . . . . . ..... . . . . . . 

Clay 
. ..... 

Clay . . . . . . ...... . . . . . . . ..... . . . . . . . ..... 
5' 5' . ..... . . . . . . ...... . ..... 

Sandy Clay Silt 
10' 10' 

Silty with Organic with 
15' organic 15' little Sand 

Silt with organic Organic with 
20' 20' little Sand 

Bore hole no. 41 Bore hole no. 42 
Site: Faraji Para (Moylapota) Site: Faraji Para (Moylapota) 

Depth Strata Bore Depth Strata 
Encountered Lo Encountered 

O' O' ( c ( ( ( c 
> ) > • > > 

Clay Silt 
( ( ( ( ( ( .... . . > > , > > ) 
(((((( ....... > > > > > ) ...... ( c ( ( ( c 5' ...... 5' > > > > > > .... ' . ( c c c ( c ) > > > ,. ) 
cc cc< c ...... ) > > > ) ) ...... ( c c c c c ) > > > > ) 

Clay ...... Silt 
c c c c c c > > > > > > c c c c c c ) > > > > , 

10' 10' >. > c > c > ( > ( > c 
• 

Organic Matter Sand with 
+ 15' 15' organic 

Organic Matter Sand with 
20' 20' organic 
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Bore hole no. 47 Bore hole no. 48 
Site: Faraji Para (Moylapota) Site: Basu Para 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

o· O' 
Clay Silt 

5' 5' 
> 

( 
> > > > > : ( 

> 
( ( ( ( ( ( < < ( ( 

> . • > > . : • ( • ( > < • e . > : 
< < < . ' < > > , • • < • ( 

' Clayey Silt • • • . > • Clayey silt ( ( < ( ( ( ( ( ( < • < • , > > > , ) > > , > > < < ( < ( < < < ( ( < < 
10' , > > > , > 10' > , 

( 
> < 

, 
< > > < . < ( < < < > < , > > > • > > > > • > > 

Organic Matter Clay 
15' 15' 

Organic Matter Organic silt 
20' 20' 

Bore hole no. 45 Bore hole no. 46 
Site: Faraji Para (Moylapota) Site: Faraj i Para (Moylapota) 

Depth Strata Bore Depth Strata Bore 
Encountered Lou Encountered Lo 

o· ...... O' .. . . . . . . . . . . . ..... . . . . . . . ..... 
Clayey Silt 

. . . . . . 
Clay 

. ... . . . . . . . . ..... . . . . . . . . . ... . . . . . . . .... 
5' 

. . . . . . 5' . . . ... . . . . . . .... . . . . . . . ... 

Clay with Clay with 
10' organic 10' organic 

Clay with Clay with 
15' organic 15' organic 

Clay with Clay with 
20' organic 20' organic 
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Bore hole no. 51 Bore hole no. 52 
Site: Shibbari Site: Shibbari 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' . . . . . . O' ... . . . 
. . . . . . . . . . . . 

Clay 
. . . . . . Clayey Silt 

. ... . . . . . . . . .. . . . . . . . . . . . ..... 
. . . . . . . . . . . 

5' . . . . . . 5' ...... 
. . . . . . . ... . . . . . . . ..... 

Silt Silt 
10' 10' 

Organic with Organic with 
15' little Sand 15' little Sand 

Organic with Organic with 
20' little Sand 20' little Sand 

Bore hole no. 50 
Bore hole no. 49 Site: Shibbari 
Site: Shibbari 

Depth Strata Bore 
Depth Strata Bore Encountered Lo 

Encountered Lo, O' ...... 
O' 

. . . . . . 
Clay 

..... ' ...... . . . . . . . ..... 
Clay 

...... 
. . . . . . 5' ...... . ..... . . . . . . . ..... 

5' ...... . . . . . . . . . . . . 

Silt 
Sily 

10' 
10' 

Organic Matter 
Organic with 

+ 15' 
15' little Sand 

Organic Matter Organic with 
20' 20' little Sand 
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Bore hole no. 55 Bore hole no. 56 
Site: Sonadanga Bus stand (South) Site: Sonadanga Bus stand (South) 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' O' 
·....( 

Clay Silty Clay 
5' 5' 

< > > ( < >. 
( ( ( 

> > > ) ) ' < < ( ( ( ( 

Organic Matter Clay > ) > > ) ) : 
( ( ( ( ( ( 

' ' > > > '. < < ( < < . 
10' 10' > ) > > ) > 

( ( <e: < < ( > ) > > > ~ : 
( ( ( ( ( ( 

> > > > > > • 
( < ( ( " ( 

> ) > > > > 
' ( < e ' < 

Organic Matter Clay ' > > , > >; 
( ( < < < ( , ' > > , '' 

15' 15' '< ,: e e < 
' > > > > > e ( ( ( ~ ( 
> > > > > > ' ' ( e e ( < 

Organic Matter Organic Matter 
20' 20' 

~- 

Bore hole no. 53 Bore hole no. 54 
Site: Shibbari Site: Gobarchaka 

Depth Strata Bore Depth Strata Bore 
Encountered Log Encountered Lo 

O' O' 
Clay with clay Clay with little 

5' 5' silt 
> ' > >;: < < < < ,: < , > > > > > : 

( ( ( ( ( ( 

Silt > > > > > > • Clay < ( < < ( ( > > > > > > • <<<<~< 
10' > > > > > > 10' ( ( ( < ( < 

> > > > > > ' 

Organic with Clay with silt 

-+ 15' clay 15' 

Organic with Organic Matter 
20' clay 20' 
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Bore hole no. 59 Bore hole no. 60 
Site: Gallamari Site: S. Bus Stand (North) Bypass 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' . . .... O' . . . . 
Clay 

. . . . 
Clay . . . . . . . . . . ... . . . . . .. . . . . . . .. 

5' . . . . 5' . . .. . . . . . . . . . . . . . . . .. 
> > > > > > < < ( ( ..: ( > > > > > > < ( e < ( < 

Clay with silt > > > >) > Clay with silt < ( < < < ( 
> > > > > > 

10' 
( c ( < < ( 

10' > > > > ) > < ( ( ( ( ( 
> > > > > > 

Clay with Organic Matter 
15' Organic Matter 15' 

Organic Matter Organic Matter 
20' 20' 

' ~ 

Bore hole no. 57 Bore hole no.58 
Site: Sonadanga Bus stand (South) Site: Sonadanga Bus stand (South) 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' . . . . . . O' ...... . ..... 
Clay 

. . . . . . 
Clay 

. ... ' . ...... . ..... . . . . . . . ..... . . . . . . . ..... 
5' . . . . . . 5' ...... ...... . ..... . . . . . . . ..... . . . . . . 

Organic Matter Organic Matter 
10' 10' 

Organic Matter Organic Matter 
15' 15' 

Clay with Clay with 
20' Organic Malter 20' Organic Matter 
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Bore hole no. 63 Bore hole no. 64 
Site: Medical College (West) Site: Medical College (West) 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' O' 
Clay Clay 

. 5' 5' 

Clay Clayey silt 
10' 10' 

Organic Matter Organic Matter 
15' 15' 

Organic Matter Organic Matter 
20' 20' 

Bore hole no. 61 Bore hole no. 62 
Site: S. Bus Stand (North) Bypass Site: S. Bus Stand (North) Bypass 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' O' 
Clay with I ittle Clay 

5' silt 5' 
> > > > ) > > ' : ( < < < ( < < < ( < < ( !-))))) > > > > > >. 

( < < ( < < < < { ' ( < 
Clay 

, > > > > > Clay with silt 
, > ,. > > > < ( < < < < e e ( < e < > > > > > > > > > , > ) . < ( < ( ( ( < < ( ( ( < 

10' , > > > > > 10' > > > > > > < < c ,: ( c ( e ( ,. c < , > lo > ) > ) > > > > > • 

Organic clay Organic clay 
15' 15' 

~ 

Organic clay Organic clay 
20' 20' 
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Bore hole no. 67 Bore hole no. 68 
Site: Boyra More (South) Site: Boyra More (South) 

Depth Strata Bore Depth Strata Bore 
Encountered Lo> Encountered Lo O' ...... O' . .... . . . . . . . ..... 
Silt 

. . . . . . 
Clay 

. .. ...... . ..... . . . . . . . ... . . . . . . . ..... 
5' . . . . . 

5' . ..... ...... . .... . . . . . . . ... 

Clay Clayey silt 
JO' 10' 

Organic Matter Silt with organic 
15' 15' 

Organic Matter Silt with organic 
20' 20' 

Bore hole no. 66 
Site: Boyra More (South) 

Depth Strata Bore 
Encountered Lo 

O' . . ... . . . . . 
Clay 

. . . . . . ...... . . . . . . . . . . . . 
5' . . . . . . .. . . . . . . . . 

Silty Clay 
10' 

Organic Matter 
15' 

Organic Matter 
20' 

••••••••••••••••••••••••• 

Bore 
Lo 

20' 
Organic Matter 

Depth Strata 
Encountered 

O' 
Silt 

5' 

Clayey silt 
10' 

Organic Matter 
15' 

Bore hole no. 65 
Site: Medical College (West) 



...... . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . ...... . . . . . . 

, () .. -, .~ <) ( ( 
) > > ) ) > < ( ( ( ( ( 
> > > > > >. < ( c ( < ( > ) > > > > ' < ( ( ( ( ( 
> > > >) >. < ( ( < c < 
) ( > < > ( > .. > ( > < 

Bore 
Loi! 

20' 

15' 
Sandy soil 

10' 
Clay 

5' 
Silt with Clay 

Depth Strata 
Encountered 

Sandy soil 

O' 
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. . . . . . 1-----'-----------1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Uorc hole no. 72 
Site: Boyra 
Private plot 

----- ------------, 

20' 

15' 
Silly Sand 

10' 
Silt 

...... . . . . . . 

...... . . . . . . 

5' 
Clay 

Depth Strata 
Encountered 

Bore 
Lo~ 

Silty Sand 

O' 

Bore hole no. 70 
Site: Boyra More (South) 

. . . . . . ...... 
...... . . . . . . 

Bore 
LO!! 

Bore hole no. 71 
Site: Boyra More (South) 

Depth Strata 
Encountered 

O' 
Clay 

5' 

Silty Clay 
10' 

Silt 
15' 

Silty sand 
20' 

~ :~· ~:~· ~: ~- ~:;-~: ~-~:i-~ ·.···.···.···.···.···.··· ··.··.··.··.··.··.· ·.··.··.··.··.··.·· :.:::.:::.:::.:::.:::.::: ·.··.··.··.··.··.·· 

> J. -~ > 
< < .: < ( < ) > > > ) ) < ( ( ( e ( 

> > > > > > < ( ( ( ( ( 
> > > > > > ( < ( < e < 
> > > > > > ( < < < ( .. 
> > ) > > > •• 

Bore 
Lo!! 

Bore hole no. 69 
Sile: Boyra More (South) 

Depth Strata 
Encountered 

O' 
Clay 

5' 

Silty sand 
10' 

Clayey sand 
15' 

Sandy clay 
·20· 
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Bore hole no. 75 Bore hole no. 76 
Site: Mojgunni Police line (East) Site: Mojgunni Residence Area 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' O' , ; ..... ( c ( ( < < ) > > > ) ) . 
< c < e: ( ( 

Clay Silly Clay >>>>>>. ... . . . ( ( ( < ( ( > > > > ,. > 

5' .... 
5' 

( ( < ( < ( ... > > > ) > > .... ( c < ...: < ( . . . . . . > > >) !') • ( < < < < ( 
> > > > > > > ) : 

( ( ( ( ( < < e e < e ( 
:),))))>. > > > > > ) : 

( ( ( ( < < < c ( < < ( 
Clay with little ,. ) > > ) ) • Silty Clay ) > > ) ) > ( c ( c: < e < ( ( ( < < 

)))))) ) > > > ) > l IO' silt < ( c ( < < 10' 
< ( < < < ( 

))))))' > > ) > > > • < ( ( ( ( ( < ( ( < < < 

Organic Matter Organic Matter 
15' 15' 

Organic Matter Organic Matter 
20' 20' 

~:~·~:~·f :~ -~:~ -~:~·~: ~- ~ 
:·:':-:':,:':·:':·:':-:': 
:·:':,:':,:':·:':-:':,:': ·.···.···.···.···.···.··· :.:·:.:·:.:·:.:-:.:-:.:-: 

20' 

15' 
Sandy clay 

10' 
Silly Sand 

5' 
Silt 

Depth Strata 
Encountered 

. . . . . . . . . . . . 

...... ...... 

Bore 
Lo2 

Sandy clay 

O' 

Bore hole no. 74 
Sile: Boyra 
Private plot 

20' 

15' 
Sandy clay 

10' 
Clay 

5' 
Silt 

Depth Strata 
Encountered 

:- > ) > > :; 
(((((< 

>>>>>> ( e ( < e < 
> > ) > > > ( ( ( < ( < 
> ) > > ) > ( ( ( < < ( 
;>>>>> 
(((((( 

>>>>>> 

Bore 
Log 

Sand caly 

O' 

Bore hole no. 73 
Site: Boyra 
Private plot 
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>>>>>>' 
<(((((( 

>>>>>>~ ( c ( c ( c 
> > > > > > : ( ( c (cc 
> > > > > > : c c < c . 
>>>>>>' 1----~---------i,. ( > •• <,. <;' > c 

( ( c c ( c 
>>>>>> < ( e ( ( c 
> > > > > >. < ( < c ( ( > > > > > > • ( c ( c c ( 
"" > > > > > ( ( ( ( ( c 

Bore hole no. 80 
Site: Doyra (East) 

Depth Strata Bore 
Encountered Lo 

O' ...... ...... 
Sill . . .... .... . . . . . ... 

5' ... . . ...... . ..... 

Clay 
10' 

Organic matter 
15' 

Organic matter 
20' 

Bore hole no. 79 
Site: Boyra (East) 

Depth Strata 
Encountered 

O' 
Clay 

5' 

Clay 
10' 

Sandy silt 
15' 

Organic clay 
20' 

~ 

Bore hole no. 77 Bore hole no.78 
Site: Boyra (East) Site: Boyra (East) 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' . . . . . . O' ...... . ..... 
Clay with little Clay 

. . . . . . ...... . . . . . . . . . . . . . ..... . . . . . . . .... 
5' silt . . . . . . 5' . . . . . . ...... . . . . . . . ..... . . . . . . 

) ) ) . c ( ( ( c ( 
> > > > > > ( ( c ( c ( 

Clay > > > > > > • Organic with ( ( ( ( ( c 
> > > > > > 
(((((( 

10' > > > > > , 10' little Sand < ( ( < ( e ,. > > > > ) 

Organic Matter Organic with 
15' 15' little Sand 

-r 
Organic Maller Organic with 

20' 20' little Sand 



...... ...... 

Bore 
Log 
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( ,c ( ( (; (. 
> ) > ) ) ) . ( ( ( < c < > > ) > ) ) : < ( ( ( ( ( 
) > > ) ) > : ( ( ( ( < < > > ) ) ) ) : ( ( ( ( < ( ) ) ) > ) > • 

----,----------,. ·c, <, c, () c,. .:: 
( ( c ( < ( 

) >>)\'I, ( ( ( < .... 
> > > > > > 

( ( ( ( ( ( 
> ) > > > > ( ( ( ( < ( 
> > > > > >: 
(((((( ) > > > > > : <<<<<< 

Bore hole no. 84 
Site: Raye! Mahal (East) 

Depth Strata 
Encountered 

O' 
Clay 

5' 

Silty Clay 
10' 

Silly Sand 
15' 

Silty Sand 
20' 20' 

Clay with litth.: 
silt 15' 

Clay with little 
silt 10' 

5' 
Clay 

Depth Strata 
Encountered 

Bore 
Lo 

Organic Matter 

O' 

Bore hole no. 83 
Site: Rayel Mahal (East) 

\ 
--(" 

Bore hole no. 81 Bore hole no. 82 
Site: Boyra (East) Site: Boyra (Central) 

Depth Strata Bore Depth Strata Bore 
Encountered Lo Encountered Lo 

O' O' ...... . . . . . . . . . . . . 
Clay Clayey silt 

. ..... . . . . . . ...... . . . . . . . ..... . . . . . . . ..... 
5' . . . . . . 5' . ..... . . . . . . ...... . . . . . . . ..... 

Silt Clay 
10' 10' 

Organic Matter Organic Matter 
15' 15' 

~ 

Organic Matter Organic Matter 
20' 20' 
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Bore 
Loe. 
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...... . . . . . . 
...... . . . . . . 

...... . . . . . . . . . . . . 

...... . . . . . . 

Bore 
Log 

l3ore hole 110. 88 
Site: Raycl Mahal (East) 

Depth Strata 
Encountered 

O' 
Clay 

5' 

Sandy Clay 
10' 

Sandy clay 
15' 

Silty Sand 
20' 

Depth Strata 
Encountered 

Bore hole no. 86 
Site: Rayel Mahal (East) 

Depth Strata 
Encountered 

O' 
Clay 

5' 

Clay 
10' 

Clay silt 
15' 

Clay sand 
20' 

Sand with little 
Silt 20' 

Sand with little 
15' Silt 

Clay sand 

Clay sand 

10' 

5' 

O' "} > > > > > • < < ( ( ( ( 
> ) > > > > ! ( ( ( ( ( < 
> > > > > > ( < ( < ( < 
~ > > > > > : ( ( ( ( ( < 
> > > > > > : 

( ( ( ( ( " > ) ) > > > : 
1-----1----------i> <> •,. <,. <) (> ( 

( ( e e < ( 
> > > > > > l ( ( ( < ( ( > > > > > > : ( ( < ( ( ( 
> > ) > > > < < ( ( ( ( 
> > > > ) > 

( ( ( ( ( ( 

Dore 
Log 

Depth Strata 
Encountered 

Bore hole no. 87 
Sile: Rayel Mahal (East) 

...... ...... ...... Silly sand 
20' 

Silty Clay 
15' 

Bore 
Log 

Silt 

Clay 

10' 

5' 
O' 

Bore hole no. 85 
Site: Rayel Mahal (East) 
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20' 
Silt with sand /){:(}/\ 

:-:.:-:.:-:,:·:.:.:.:,:.: 
:·:.:-:.:-:,:-:.:-:.:-:.: ·.··.··.··.··.··.·· 

15' 
Clay with sand : :::-:::<:<:<:<:·: 

:.:::.:::.:::.:::.:::.::: ·.··.··.··.··.··.·· 
(():)/?? 

10' 
Clay with sand 

5' 
. . . . . . . . . . ...... . . . . . . . . . . . . 

...... . . . . . . Clay 
O' 

Bore 
Log 

Depth Strata 
Encountered 

Bore 
Log 

Bore hole no. 92 
Site: Rayer Mahal (West) 

Bore hole no. 91 
Site: Rayer Mahal (West) 

Depth Strata 
Encountered 

O' 
Clay 

5' 

Clay 
10' 

Clay with sand 
15' 

Clay with sand 
20' 

----- ---------------, 

20' 
Organic Matter 

15' 
Clay with 
Organic matter I ··.··.···.··.···.···. ::-:.:-:.:·:,:-:,:·:.: . :-:.:-:.: : .... :-:.: 

10' 
...... . . . . . . Clay 

. ..... . . . . . . 
1-----+--------l . 
5' 

Clay 
O' 

Bore 
Log 

Bore 
Lo 

Depth Strata 
Encountered 

Bore hole no. 90 
Site: Rayer Mahal (West) 

Depth Strata 
Encountered 

O' 
Clay 

5' 

Clay 
10' 

Clay with silt 
15' 

Clay with silt 
20' 

Bore hole no. 89 
Site: Raye! Mahal (East) 
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:-:.:·:.:-:.:-:.:-:.:·:.: :·:.:·:.:-:.:-:.:·:.:,:.: 

. . . . . . . . . . . . 

...... ...... 

Bore 
Lou: 

51 

·.··.··.··.··.··.·· :.:-:.:-:.:.:.:-:.:·:.:·: 
:.:·:.:-:,:-:.:-:.:·:.:·: 
:.:-:.:-:.:-:.:·:.:-:.:-: 
:.:-:.:-:.:-:.:-:.:-:.:-: 
:.:-:.:-:.:-:.:,:.:.:.:-: 
:.:::.:::.:::.:::.:::.::: 
:-:.:,:.:-:.:-:.:.:.:·:.: 
:,::,::-::-::,::-:: 
:·:·:·:':·:·:·:·:,:':·:·: 
~: ~: ~: 1: ~: 1: 1: 1: i:::::::: 

. . . . . . . . ...... . . . . . . . . . . . . 

Bore hole no. 96 
Site: Rayer Mahal (West) 

Depth Strata 
Encountered 

O' 
Clay with silt 

5' 

Silt 
10' 

Silt with sand 
15' 

Sand with clay 
20' 

Bore 
Lo2 

Bore hole no. 94 
Site: Rayer Mahal (West) 

Depth Strata 
Encountered --- ()' 
Clayey silt 

5' 

Clay 
10' 

Sand clay 
15' 

Sandy clay 
20' 

Sand with silt 
20' 

> > ), > > > ( ( ( e ( ( 
> > > > > >. ( < ( ( ( < ) > > > ) > :, ( ( ( ( e ( 
> > > > \ > < ( ( ( < ( 
) ) > > > > : ( ( < ( ( ( 
) ". > > > > 

Sandy clay 

Clay with little 
silt 

15' 

10' 

Clay 
5' 

O' 
Bore 
Loi! 

Depth Strata 
Encountered 

Bore hole no. 95 
Site: Rayer Mahal (West) 

.............. 
):[:):[:):[:):):):):[:):):) 
:':,:':·:':·:':·:':,:':-:': :::-:::-:::-:::·:>:::-::: 

. > > ) >. < < ( ( < ( ) > ) > > > • ( c ( < < ( 
) > > > > >. ( < ( ( < ( ) > > > ) > • ( < < e ( ( > > > > , ) • 

( ( e < ' ( > >. > ) > > • 

Silty Sand 

Sandy clay 

Sandy silt 

20' 

I 5' 

10' 

...... . . . . . . . . . . . . . . . . . . 

Bore 
Loi! 

Clay 
5' 

O' 
Depth Strata 

Encountered 

Bore hole no. 93 
Site: Rayer Mahal (West) 
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Organic Matter 
20' 

Organic Matter 
15' 

Organic Matter 
10' 

Bore 
Lo 

Clay 
5' 

O' 
Depth Strata 

Encountered 

Bore hole no. I 00 
Site: Bastohara (East) 

...... ...... 

...... . . 
f------,1---------1 . ...... ...... 

...... ...... ...... ...... ...... 

Bore 
Log 

Sand with silt 

Sand with silt 

Clay with silt 

Clay with silt 

Encountered 

15' 

10' 

5' 

O' 

20' 

Depth Strata 

Bore hole no. 98 
Site: Rayer Mahal (West) 

~ 
I 

·20· 
Clay with little 
sand 

Clay with little 
sand 15' 

10' 

> ) ,. > > > : e < < e e < > > > > > > ( ( < < ,t ( > > >) >): ( e < ( ( < 
> ) ) > > > ~ < ( < ( ( ( 
) > > > > > < ( e ( ( < > ) > > > > 

Clay 

5' 

Depth Strata 
Encountered 

O' 
Bore 
Log 

Silty clay 

Bore hole no. 99 
Site: Rayer Mahal (West) 

Bore hole no. 97 
Site: Rayer Mahal (West) 

Depth Strata Bore 
Encountered Log 

O' : l' cl'. l' ( .. () < > e ' 

' ) ) > ) > 
Silt ' ' ) 

( ( 
) 

( ' ( 

' ' 
> > ) 

> ) ) 
( 

) 
( ' ( 

: 
' ( ( ( 

> > 
5' ' > > • ' ( 

' ( ( • ( ( • ' ' • . > • • 
' ' ' ' < ( ( ( 

e ' ' ' 
> • : 

> . ) 
< > < < < : 

' e ( 
> > ' Silt ' ' > ) 

( 

' ' ) 
' 

e 
' 

e • ( • e 
) 

e 
> 

( 

1 O' . ' . e 
) ' ) < 

) 
< 

) 
< : e ( ( ( ( < 

Silt with sand 
15' 

Silt with sand 
20' 
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Bore hole no. 103 Bore hole no. I 04 
Site: Daulat Pur Site: Raily Gate 

Depth Strata Bore Depth Strata Bore 
Encountered LOI! Encountered Loz O' O' 
Clay Clay 

5' 5' 
> < > > > > I:<: (: (: (~ <~ <~ ( ( ( e ( > ) > > > > 
) 

< ( ( ( ( ( 
> ( > e > < > () e > ( l Clay with silt > > > > > : 

Silty Clay > e < ( ( ,. ( 
( > ( > <) () ( > ( ~ > > > > ) • > ' ' ( ' ( < < < < < iO' > > > > > > • 10' > > > > > > < ' < < < < > < > ( > ( ;t; > > > > > > : > > 

Silty Clay Sandy Clay 
15' 15' 

Silty Clay Sandy Clay 
20' 20' 

Bore hole no. 102 
Site: Natun Rasta More 
(Colle: iate School) 
Depth Strata Bore 

Encountered Log 
O' rl/<>( • > 

< < < ) 
< • < 

) 
< > < . < . < Clay • < • e ) 
< > < > < 

) 
e > > > > > > 5' < < < < < < > < 

) 
< > < > ) 

' 
) 

< > > > > 
( 

> > : 
( 

> < ( < > < e > < ( 
> > < > 

> > > 
( 

> < 
) ,'· 

Clay ( 
> < > 

( ( 
> 

( 

' 
< > 

( < < > < ( 
> ' ' > > ) 

< 

10' < > 
( ( e ( ' ) 

' ( 
) 

< 
) 

( 
) 

( 
> < 

) ) > > ) ) 

) < 
) 

( 
> 

( 
> 

( 

' 
( 

' 
< : 

< e ( 

' ' 
( 

' < > > ) 
< 

Clay ) 
< > < 

) 
< < 

) 
e > e ~ > e 

) 
< > < 

) 
< > 

( 
> 

( 

15' > 
> < • < > < 

) 
< > < ,', 

> -. '',. (> <i<, e 

Clayey Sand 
20' 

Bore hole no. IO I 
Site: Bastohara (North) 

Depth Strata Bore 
Encountered Lo 

O' . . . . . . 
Clay 

...... ...... ...... 
5' ...... ...... ...... 

Organic Matter 
10' 

Organic Matter 
15' 

~ 

Clay with 
20' Organic matter 
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Bore hole no. 108 
Site: KUET Campus 

Depth Strata Bore 
Encountered Log 

O' 
Clayey silt 

5' 
,,,.','<'(".· 
> • > > > < • < ' < ( ( c 
> • • • ' < > ' Clay > 

( 
> 

( . < 
' 

e . > <' 
( ( < e < ,', 10' > > > . > 
( ( e e > 

( 
> ~ J > > • • 

Bore hole no. I 06 
Site: KUET (Outside CE building, 
South-East Corner) 

Depth Strata Bore 
Encountered Lo2 

O' 
Clayey silt 

5' 
. > c > c > c > c > c > ,-i 
> > > > > > ' 

Clay 
>. > c > c > c > (>cl 
> C > C > C > ( > i >CI 

10' > c > •• c >.) c > (: 
> (, c > (. ( > ( > ( l 

Dore hole no. 109 
Site: KUET(Near Pond South side) 

Depth Strata Bore 
Encountered Lou 

O' 
Clay 

5' 
i> < ,' (. c' c' c} 
• > . .. > 

Silt ,'.','•'•'•' 
(((((( 

> > > • • • ( ( ( ( ( ( 

10' > > > > • • c ( ( ( c ( 
>.) > > > > 

Bore hole no. 107 
Site: KUET(Outside CE building, 
South-East Corner) 

Depth Strata Bore 
Encountered Log 

O' 
Clay 

5' 
, > > > > > 

( ( ( ( ( ( > ) > ) > >. 
( ( ( ( c ( 

Silty Clay > > > ) > > • 
!. !. < ( ( ( 

> > > > > > • 
( ( ( ( ( < 

10' > > > ) > > • 
( ( ( ( ( < 

>,>>>>>= 

...... . . . . . . . . . . . . . . . . . . ...... 

Bore 
Log 

Depth Strata 
Encountered 

O' 
Clayey Silt 

5' 

Sandy Clay 
10' 

Clay with trace 
15' silt 

Bore hole no. I 05 
Site: KUET (Inside Civil Dept) 
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Physical properties of clay arc greatly influenced by water content. A given soil behave as 

a fluid or soil or as plastic materials, depending on how much water it contains. The water 

contents that correspond to the boundaries between the states of consisting are called as 

the Atterberg Limits. Liquid Limit is the minimum water content at which a clay soil just 

starts behaving like a fluid. It is determined with help of a standard limit device which 

consists of brass cup and an arrangement to impart blows to cup at an uniform rate. Water 

4.3 Atterberg limits 

Where, w = Moisture Content 

Ww = weight of water 

Wd = weight of dry soil 

(4.1) 
Ww 

w = ----------- x I 00 
wd 

The water content of a soil sample is the ratio of the water in the sample to its dry weight. 

It is usually expressed as a percentage. The soil sample is weighed both in natural state 

and in oven dry state (temp. I 05°-110°C.. 24 hours) and the moisture content is calculated 

by diving the loss of weight of the sample by its dry weight. 

4.2 Natural Moisture content 

This chapter describes the different methods of laboratory investigation used in this study 

to evaluate geotechnical engineering properties of collected soil samples. Both the 

undisturbed and disturbed soil samples were collected the relevant ASTM standard 

laboratory tests were conducted. 

4.1 General 

LABRORATORY INVESTIGATION 

CHAPTER FOUR 
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11 . 

About 120 gm of an air-dried sample passing through 425 µ IS sieve is taken in a dish and 

mixed with distilled water to form liquid limit device, and the surface is smoothened and a 

leveled with a spatula to a maximum depth of I cm. A groove is cut through the sample 

along the symmetrical axis of the cup, preferably in one stroke, using a standard grooving 

tool. IS: 2720-Part V recommends two types of grooving tools: (I) Casagrande tools, (2) 

ASTM tools. The ASTM tools cuts a groove of width 2 mm at the bottom, 13.6 mm at the 

top and IO mm deep. The Casagrande tool is recommended for normal fine-grained soils, 

whereas the ASTM tool is recommended for sandy, fine grained soils, in which the 

Casagrande tool tends to tear the soil in the groove. The liquid limit is the water content-at 

which the soil is sufficiently fluid lo now when the device is given 25 blows. As it is 

difficult to get exactly 25 blows for the sample to now, the test is conducted at different 

water contents so as lo get blows in the range of IO to 40. A plot is made between the 

water content as ordinate and the number of blows on log scale as abscissa. The plot is 

approximately a straight line. The plot is known as now curve. The liquid limit ;s 

Liquid limit is the minimum moisture content at which the soil changes from liquid stale 

to the plastic slate. Al the liquid limit, the clay is practically like a liquid, but possesses a 

small value that can be measured in the laboratory. The liquid limit of soil depends upon 

the clay minerals present. The stronger the surface charge and the thinner the particle, the 

greater will be the amount of adsorbed water and, therefore, the higher will be the liquid 

limit. The liquid limit is determined in the laboratory either by Casagrande's apparatus or 

by cone penetration method. The device is Casagrande's method consists of a brass cup 

which drops through a height of I cm on a hard base when operated by the handle. The 

device is operated by turning the crank which raises the cup and lets it drop on the rubber 

base. The height of drop is adjusted with the help of adjusting screws. 

4.3.1 Liquid Limit 

content al which 25 blows are required is termed as the limit. The plastic limit is the 

minimum waler content at which a soil is just plastic and is determined by rolling out a 

soil sample at a slowly decreasing water content until the desired water content is reached 

at which a thread of 1/8 inch diameter just begging to crumble. The thread is rolled on a 

glass plate with hand. 
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The specific gravity of a solid defined as the rate of the unit weight of the solid in air to 

the weight or water. To determine the specific gravity of soil sample, 25 grams of oven 

dried sample is thoroughly pulverized and is placed in a calibrated pycnometer. Water is 

poured inside the pycnomcter until the its top is slightly below the calibrated mark. The 

mixture is then boiled thoroughly in order to eliminate all the air babbles. More water is 

then added to the mixture till it over night, the temperature is then recorded and the bottle 
is weighed. 

4.4 Specific gravity 

About IO gm of the plastic soil mass is taken in one hand and a ball is formed. The ball1is 

rolled with fingers on a glass plate to form a soil thread of uniform diameter. The rate of 

rolling is kept about 80 to 90 strokes per minute. If the diameter of the thread becomes 

smaller than 3 mm, without crack formation, it shows that the water content is more than 

the plastic limit. The soil is kneaded further. This results in the reduction of the water 
I 

content, as some water is evaporated due to the heat of hand. The soil is re-rolled and th.e 

procedure repeat till the thread crumbles. The water content at which the soil can be rolled 

into a thread of approximately 3 mm in diameter without crumbling is known as the plastic 

limit. The test is repeated, taking a fresh sample each time. The plastic limit is taken as the 

average of three values. The plastic limit is reported to the nearest whole number. 

The plastic limit is the minimum moisture content below which the soil stops behaving as 

a plastic material. It begins to crumble when rolled in to a thread of soil of 3 mm diameter. 

At this water content, the soil loses its plasticity and passes to a semi-solid state. 

For determination of the plastic limit of a soil, it is air-dried and sieved through a 425 ~l lS 
sieve. About 30 gm of soil is taken in an evaporation dish. It is mixed thoroughly with 

distilled water till it becomes plastic, and can be easily moulded. 

4.3.2 Plastic limit 

obtained, from the plot, corresponding to 25 blows. The liquid limit is expressed as the 
nearest whole number. 
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11 half of the unconfined compressive strength. 

Uncon fined compression test is a simple method for determ ination of shearing strength of 

cohesive soil which is very important to determine the bearing capacity of soil. As the 

name implies, the lateral confining pressure in and unconfined compression test is kept 

zero, unsupported specimen and at failure is measured. The specimen is prepared from the 

undisturbed soil sample by carefully trimming it to a cylindrical shape of 7 cm height and 

3.5 cm diameter. The specimen is then placed on the level pedestal of the unconfined 

compression apparatus in a vertical position. The load is applied axially on the top of the 

specimen and is distributed uniformly over the surface of the specimen with the help of 

double providing ring assembly fitted with a strain gauge, fitted with apparatus. The load 

is applied at such a rate that the vertical deformation of the sample is nearly 2% per minute 

in order to avoid and drainage during compression. The maximum load at failure known as 

the unconfined compressive strength of the sample. The shearing strength of the sample is 

4.5 Unconfined Compression Test 

where, Gs= Speci fie gravity of soi I 

G, = The specific gravity of water at room temperature. 

W5 = The weight of over dry soil (25grams) 

W 1 = Weight of flask +soil+ water 

W = Weight of flask + water 

(4.2) 
G,x w~ 

G~ - ----------------- 
(W s-W 1+ W 2) 

The Specific gravity Gs is given by: 
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Plastic Limit (PL) Calculation 
PL= (4.7/12.6)'100 
PL= 37.30 % 

Moisture Content(w) Calculation 
w=( W.,/Wd)* 100 

= (15.3/21.6)*100 
w= 70.83 % 

- Moisture Liquid Limit Plastic 
!Content Limit 

lean No. 1 2 3 4 5 
Wt. of wet soil + can 59.30 60.30 59.40 65.20 39.70 
Wt. of drv soil + can 44.00 44.70 43.30 46.10 35.00 
Wt. Can 22.40 22.60 20.80 22.60 22.40 ---· Wt. of dry soil 21.60 22.10 22.50 23.50 12.60 
Wt. of moisture 15.30 15.60 16.10 19.10 4.70 
Water content, w% 70.83 70.59 71.56 81.28 37.30 
No. of blows, N 40 20 12 

Calculotion procedure cf •••• LL. rL & Cs 

Moisture content (w), Liquid limit (LL). Plastic limit (PL) and Specific gravity (Gs) 

obtained from samples collected from auger boring arc shown in Table 5.1. Method 

adopted for above tests is respectively Casagrande 's apparatus and pycnometer. 

One example for each of above test result calculation is shown below: 

5.2 Summary of laboratory test results 

In this chapter laboratory lest results Liquid Limit, Plastic Limit, Moisture Content, 

Specific Gravity of samples obtained from auger boring corresponding to level 5' and IO' 

from EGL are summarized. from these values unconfined compressive strength and 

compression index were obtained from equations published in literature. Equation 

proposed by different authors lo find unconfined compressive strength and compression 

index indirectly (without doing consolidation and unconfined tests on undisturbed soil) 

where composed with the actual test values obtained from existing soil reports. Finally soil 

profiles for KCC area were drawn showing the peat layer, qu, Cc, water table etc. 

5.1 General 

RESULTS AND DISCUSSION 

Cl-lAPTER FIVE 
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For this purpose correlations proposed by Bjerrim and Simon ( 1960)26 & Karlsson and 

Veberg (1967)27 Eq. 2.15, 2.16 and 2.1725 arc used. Values of q, obtained by using these 

formulae on the test results of existing soil reports (202 Nos.) are shown in Table 5.2. 

With these values, graphs are plotted in Fig. 5.1 and Fig. 5.2 which shows the compliance 

of the calculated q, values obtained from correlation Eq. 2.15, 2.16 and 2.17 with the 

laboratory test values. It can be concluded from Fig. 5.1 and Fig. 5.2 that correlation 

proposed by Karlsson and Veberg being in the conservative side best represents the 

laboratory results of the existing soil reports shown in rig. 5.3, validating its use for 

indirect calculation of q., Sorted KCC area data from all collected data shown in Table 5.3 

and location of bore-hole of q0 at KCC area shown in Table 5.4. 

5.3 Comparison of q, (Calculated and Laboratory results) 

Similar calculations arc conducted for preparation of Table 5.1. 

a. Moisture Content = 70.83 % 
b. Liquid Limit = 76.30 % 
c. Plastic Limit = 39.30 % 
d. Specific Gravity = 2.60 

Calculation of laboratory test result 

G5=W5Gi!(W5-W1+W2) 
=so·o.9976/(50-673.6+642.8) 

Gs= 2.60 

Specific Gravity calculation 
W5= 50 gm 
W1= 673.6 gm 
W2= 642.8 gm 
G1 (23° C )= 0.9976 

10 100 1000 
No. of Blows (log scale), N 

N, W% 
40, 70.59 90 20, 77.56 
12, 81.28 85 

~ 
From Chart t 80 
Liquid Limit = 76.30 1: 75 0 u 

~ 70 :::, 
~ 
i 65 

60 

Liquid Limit determination curve 

Liquid Limit Calculation 
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Table 5.1 Laboratory test results and calculated qu (samples from Auger boring) 

Bore Location Oep- Moisture Liquid Plastic Specific qu (Calculated 
Hole of th Content Limit Limit Gravity by empirical 

formula*) 
No. Bore Hole (fl) W% LL% PL% Gs kPa 

1 2 3 4 5 6 7 8 
1 Labonchora (South) 5 70.83 76.30 39.30: 2.6 9.27 .. " 10 41 35 51.20 28.30 2.72 14.30 
2 " 5 81.22 69.75 39.571 2.621 7.48 . .. .. 10 47 98 47.80 32.02 2.75 12.20 I I I 

2.571 3 " 5 38.63 35.50 26.50 5.77 
II II 10 82.47 47.251 23.83 2.57 9.22 I I I I 

2.11 I 4 .. 5 33.71 41.20 29.85 7.35 
" I .. 10 4b.:,M :31:5.41 29.40 2.69 9.94 I I 
5 Labonchora (West) 5 37.01 45.10 28.22 2.731 7.15 

I ,, .. 10 56.40 46 50 35.10 2.691 10.72 
" 

I 

26.501 6 5 38 63 35 50 2.57 5.77 
II 

. .. I 

10 39.20 42.10 23.501 2.57 11.72 
7 II 5 34.50 41 20 29.00 2.651 7.77 
II t " 10 58.20 46.50 38.20 2.691 11.93 
8 " 5 35 11 39 so 23.85 2.61 6.73 
" II 10 38.90 34.50 28.901 2.671 9.99 I 
9 I Labonchora (East) I 5 31.57 34.00 25.58 2.631 5.54 
II l " 10 39.21 32.00 26.21 I 2.63 8.63 

10 I II 5 35.20 35.50 24.56 2.661 6.14 l 
II .. 10 35.29 48.30 27.58! 2.7 14.73 

11 .. 5 54.20 34.50 28.05 2.7, 4.59 . 
28.371 2.721 

II " 10 36 15 46.30 13.38 
12 1- Labonchora (North) 5 61.20 48.50 25.601 2.791 6.96 .. " 10 44.32 45.20i 23.93' 12.83 I I 

2.79 
II 

. 
13 5 140.50 98.70 64.20 2.~91 8.00 
" I 

.. 10 48 83 59.00 24.801 2.66' 14.49 
14 II I 5 54 38 49.50 39.40 2.621 6.42 
" I .. 10 219.00 168.90 100.80 2.54 16.89 I • ' 2.62j 15 " 5 38.82' 48.00 26.501 7.91 I " .. 10 3615 41.501 24.76 2.62 12.18 I I I 

16 .. 5 35 11 39.50 23.851 2.61, 6.73 
II .. 10 42 90, 49.20 32.35 2.631 13.46 

' 17 
1 

.. 5 31 57 34.00 25.58' 2.631 5.54 
II .. 10 38.20 32.00 26.21 2.631 8.73 

18 II 5 35 20 35.50 24.561 2.66 6.14 I . 
II .. 10 35.29 48.30 27.581 2.71 14.73 

• 19 Shipyard (West) 5 33 64 34.50 28.05 2.7 5.62 .. I II 10 36.15 46.30 28.371 2.72 13.38 
20 II 5 45.20 38.50 2.72 7.31 I 33.72 

II I .. 10 33 84 35.00 29.81 2.73 12.02 
21 " 5 37 91 47.50 28.12 2.57i 9.90 

II I 
" 10 245.50 215.40 112.201 2.53 32.96 

22 II 5 48 90 43.10 32.58 2.691 7.60 ' 
II " 10 68 00 57.60 45.20 2.59 13.78 

23 " 5 56.90 55.50 28.90 2.67 7.98 
• According to Karlsson and Vebert (1967), here LL>20% 
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Table 5.1 (Continued) 

1 2 l 3 1 4 I 5 l 6 7 I 8 
23 I Shipyard (West) 10 64.20 43.20 23.151 2.6' 9.67 . 

2.691 24 II 5 54.10 46.50 28.30 7.21 I i I I .. .. 10 189.25 102.50 98.45 2.58, 13.58 ! 
25 .. 5 59.80 46.20 26.54: 2.59 7.07 

II ; .. 10 221.30 145.80 101.40 2.521 18.78 I 
26 I .. 5 68.50 45.10 40.20 2.711 6.05 I .. ., 10 59.40 42.10, 28.40 2.72' 10.16 
27 1 II 5 75.20; 59.20' 24.50 2.71 ! 8.52 .. .. 10' 39.00 29.00 ' I 54.00 2.67 10.30 .. I 28 

J I 5 78.60 59.40 34.20, 2.65, 10.07 
II 

I 
.. I 10 68.80 56.70 46.40i 2.71; 15.20 

' I 29 Rupsa (West) 5 46.50 38.90 31.10: 2.691 5.53 j 
II .. 10 38.50 42.50 28.20• 2.69 11.81 I .. . 

2.7' 30 5 33.501 34.00 28.50 5.55 
' .. " 10 38.63j 35.50 26.50 2.541 9.31 . .. 31 5 54.20i 42.10 19.60 2.6j 6.69 .. .. 10 69.20; 48.20 21.301 2.7 11.42 I j 32 .. 5 58.30 32.10 12.40: 2.69 4.83 

II .. 10 198.70 106.50 99.84• 2.53i 13.65 
33 ' .. 36.50 34.20 25.401 5.67 5 2.571 

II 
I .. . I 

I 10 54.80 41.20 29.00 2.651 10.13 
I 34 .. 5 65.30 42.10 24.601 2.59i 4.97 I 

II 

' .. 10 49.90 32.10 15.401 2.64i 7.75 I 

35 Toot Para 5 40.06 36.50 24.41 2.6 7.00 .. I " 10 124.00 102.00 98.00 2.541 18.93 l . 36 II 5 30 44 34.00 23.86 2.59 7.56 .. . .. 10 44 34 32.50 24.65 2.661 10.31 I I 
23.93j 

I 37 .. 5 31.16 46.00 2.671 11.07 I 
II I .. 

13.93 I 10 78.77 52.60 28.60 2.66 . 38 .. 5 40.06 35.26 14.58 2.64 7.36 I .. I " 10 75.21 65.29 34.50! 2.64 16.57 I I I 39 .. ' 5 30.98 39.20 27.151 2.7, 8.35 ' . .. .. 10 198.60 121.30 86.241 2.591 18.44 
40 .. 5 58.60 45.20 19.90 2.6 6.98 

II .. 10 65.20 35.40 29.40 2.721 8.67 
41 Faraji para (Moyla Pola) 5 39.14 41.50 24.76' 2.61 8.04 

' II II 10 134.00 103.00 87.34 2.54 18.46 
42 II I 5 33.65 35.60 24.68 2.75 8.56 

I II II 
I 10 29.10 34.00 25.58 2.63 12.94 

43 .. 5 34.78 38.00 25.88 2.82i 6.92 
II .. 10 24.03 35.50 I 

2.66 12.33 I 21.501 
44 " 5 31.51 31.00 23.301 2.71 6.12 

II t 
II 10 42.50 34.50 28.05 2.7, 10.22 i I 45 .. 5 33.65 35.60 24.681 2.77. 7.53 I .. I .. 10 29.10 45.80 27.40 2.72i 16.56 I .. I 46 5 31.35 32.50 25.43 2.73, 6.47 I 10' I 

2.73: .. .. 48.70 47.50 28.12 13.38 
47 I II 5 59.30 49.50 26.30 2.69! 7.T7 I ' . ~ .. II I 10 189.00 124.00 101.30, ?.561 17.31 I 
48 Basu Para I 5 35.20 35.501 24.56' 2.66 6.14 : . . I .. II 10 45.30 38.40 29.40 2.69 10.46 
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Table 5.1 (Continued) 

1 2 I 3 I 4 I 5 I 6 7 8 
49 Shibbari 5 38.50 42.50 28.20 2.68: 6.52 .. " 10 163.00 124.00 112.901 2.531 14.77 
50 " 5 38 69 35.50 26.50; 2.671 5.95 
" .. 10 36.36 35.00 25.861 2.711 10.58 

! 
. 

24.601 
I 

51 " 5 31.35 41.20 2.65t 6.16 
l 

" " 10, 29.181 39.50; 26.90; 2.7 11.81 ! I 
52 .. 

I 5 53.20, 47.10j 24.30, 2.71 J 6.34 
I 50.261 " .. I 10 26.40· 19.201 2.591 6.24 

" 
I . I 

53 5 48.50 56.20 26.301 2.651 8.58 . 
" I " 10 34.80 42 50 26.501 2.651 12.80 

54 I Gobarchaka 5 33.84 35.00 29.811 2.73[ 8.88 I I 
37.91; 47.50: " I .. 10 28.12 2.73 17.74 

55 Sonadanga Bus Stand (S) 5 37.291 39.201 27.15 2.7 7.30 
145.ool 

I I .. .. 10 88.00J 78.00 2.59 14.05 

1 
56 " 5 30.98 39.20 . 27.15, 2.72 8.39 
" .. 10 50.95 55.00 

. 
33.72; 2.72 15.96 - 

57 Bus Stand (South) Bypass 5 41.87 52.10 28.28 2.69 9.30 
I 124.oo. 124.50 I " .. 10 256.30 2.61 15.17 

I 

58 .. 5 38.86 48.60 35.20 2.69 8.90 
" ' " 10 198.60' 123.401 101.20 2.57 16.86 I . 

27.58: 59 Gallamari 5 35.29 57.50 2.7 10.91 
t . 

" .. 10 33.64 34.50 28.051 2.7 11.24 I 
60 I Bus Stand (North) Bypass 5 27.45, 45.80, 25.50 2.72 10.16 

" " 10 51.18 48.601 29.80; 2.71 13.99 I 
61 I .. 5 33.33 56.00 31.00j 2.711 11.70 .. .. 10 38.50 45.201 28.601 2.69 14.59 
62 .. 5 43.33 34.60 27.60• 2.57 6.94 .. 1 .. 10 68.20 45.201 41.20 2.691 12.10 
63 ! Medical college (West) 5 38.82 23.86j 2.59 7.13 

I 34.26 .. .. 10 87.90 76.501 54.201 2.54 16 .. 60 
I 

64 .. 5 44.32 45.86 23.93; 2.67 8.67 . I 
" " 10' 86.90, 78.20 65.401 2.58 18.40 

65 I .. 5 48.83 60.251 14.58i 2.66, 11.90 
I 98.60'. " i " 10 78.00 54.20 2.571 12.68 

66 Boyra More (South) 5 40.10 41.50, 24.76j 2.61 I 7.98 
" .. ; 10 169.50 123.80 110.00! 2.56 23.75 

I 
2\40j 

I 

67 .. I 5i 39.28 45.86, 2.63 10.29 .. I 
" 10 157.50 98.40 I 78.20, 2.54 19.'34 I n8 " i:; 37.08, 26.21: 2.63 6.27 - 27.50! 

" .. I 10 51.67 35.50 24.561 2.66 9.'01 
69 " 5 45.20 57.501 27.58 2.7 19p1 
" .. 10 29.07 34.50 19.40 2.7 11.88 

I . 
70 .. 51 41.26 54.20 28.37 2.72 10.61 

l 
" I .. • 10 37.50 55.001 33.72 2.72 18.10 

71 .. 51 33.84 35.00 29.81 2.73 8.88 .. .. 10 45.29 47.50 28.12 2.73 16.66 
i • 15.201 72 I Private plot. Boyra 5 35.24 34.601 2.57 7~36 

" .. 10 31.80 36.50 29.50 2.69 13.20 
I 

39.50i 
. 

73 " 5 34.20' 19.80 2.6 8.54 
" " 

I . 
27.941 2.71 10 35.50, 32.80 11.45 
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Table 5.1 (Continued) 

1 2 I 3 l 4 l 5 6 7 8 
74 Private plot, Boyra 5 36.79, 34.00 23.86 2.591 7.18 I 
" " 10 39.40 34.80 28.90 2.681 11.62 

75 Mogunni Police Line 5 40.22 52.001 30.23 2.66 10.89 
I ' " " 10 48.83 59.00 14.58, 2.7 18.21 

76 Mujgunni RIA 
1~1 

34.00 29.40 24.65, 2.66 6.02 
46.001 

I " " 44.32 23.931 2.67 13.95 
5! • 77 Boyra More (East) 35.71 35.401 28.20 2.67 6.11 I ' ' " " 101 68.90 57.40i 45.60 2.61 12.40 ' 78 " 51 62.30 48.20, 21.81 2.58 5.80 

I 

49.101 " " 10 54.20, 29.40! 2.6 11.21 
79 " 5 49.50 44.201 26.541 2.711 6.47 I ' " " 10 46.30 34.20 19.50 2.69 8.97 I 
80 " 5 54.30 39.301 28.60 2.59 6.23 
" ' " 10 46.30 l 29.301 16.20 2.64 8.21 

' 81 .. 5 69.90 46.90 29.501 2.59 6.42 I . . " I " 10 175.00 124.00 102.QOI 2.56i 17.03 I . - "" Boyra (Central) 5 70.20 54.10 29.301 2.72 6.39 UL I . .. " 10 78.30 59.80 43.20 2.69 11.51 
83 Rayel Mahal (East) 

I 5 80.20 54.201 27.36 2.69 6.76 
" t .. 10 71.501 55.41 24. ~9~ ~-?j 11.75 I I 84 l " 5 68.501 46.20 ~.20~ 2.59, 5.34 

t .. " 10 53.20 27.40 19.50 2.71 [ 6.55 
85 I " 5 69.30 43.80 31.201 2.73 6.53 
" i " 10 50.20 32.10 19.40 2.56, 8.47 

' 86 " 5 30.69 38.50 29.50 2.57 6.20 i I " " 10 56.41 66 50 32.591 2.69 15.33 I 
" 29.811 87 5 33.84 34.101 2.73 8.66 

" " 10 45_20i 47.50 28.12; 2.67 16.42 I I I 88 .. 
I 5 33.841 34.121 29.81 2.73 8.15 

" " 10 37.91 54.20 32.101 2.59! 18.66 
·89 " 5 33.84 34.50' 29.21 i 2.73[ 8.76 
" " 10 54.20 49.30 19.401 2.7 16.06 I . I 90 Rayel Mahal (West) 5 37.91, 47.501 28.121 2.73 10.29 
" I " 10 56.20j 43.10 2.7 12.56 I 24.501 

91 I " 5 80.10 74.50j 41.20 2.59 11.32 I 

65.001 " I " 10 45.001 34.50 2.67, 11.57 
92 " 

I 

2.58i 5.57 ' 5 39.40 31.50 16.20! I I I 

2.61 " " 10 69.90 54.10· 42.101 12.41 l I I I 
2.561 93 " 5 46.50 42.10, 19.701 7.62 .. " 10 74.50 46.20• 31.20, 2.7: 11.24 I 94 " 5 46.30 39.40, 26.501 2.6 5.45 

" .. I ' 21.10; 2.71 ! I 10 69.50 49.70 10.29 I 95 " 5 68.20 54.12, 27.10 2.7, 7.26 I I 

19.40[ " " 10 52.48 28.70 2.67! 7.25 ' 96 .. 5 71.25 37.511 31.57 2.69 5.49 I 

" I 
.. 10 43.21 29.41 24.16 2.711 8.68 

97 " 5 59.25 49.58 28.16 2.68 6.29 
" 

j 
' 2.57[ " 10 75.21 69.281 48.36 13.15 

98 l .. 63.25 
. 

2.72; 5 55.14 47.29i 7.68 
" " 10 49.35 47.26, 41.46 2.69; 12.37 
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Table 5.1 (Continued) 

1 I 2 I 3 I 4 I 5 I 6 7 I 8 
99 ! Rayel Mahal (West) 5 79.48 65.24 51.241 2.71 10.16 .. .. 10 68.27 57.12 40.21 2.73! 14.58 . 
100 Bastohara (East) 5 46.25 42.18 23.16 2.69· 7.27 . 

2.5i " " 10 102.00 98.50 76.001 18.65 I 

2.621 101 Bastohara (North) 5 54.38 99.001 39.40 12.84 
" " 10 272.22 . 295.00. 100.001 2.~8! _ 26.17 

I 102 I Natun Rasta More 5 38.82. 48.001 26.50! 2.62i 9.34 ! I . 
" I .. 10 39.14! 41.50 24.76 2.581 12.85 

' j 
103 I Daulat Pur 5 35.11 42.50 23.85 2.61 j 9.78 

' .. .. 10 54.60 51.00 32.35 2.54. 15.16 
104 Raily gate 5 31.57 34.00 25.58 I 8.71 

' I . 2.691 .. " 10, 30.20 27.50 26.21 2.63i 10.75 
105 I KUET (Civil Dept.) I 5 45.59 31.52 21.67 2.121 7.38 

II 

I " 10 42.15 34.60 23.10 2.661 12.23 
' t 106 KUET Campus 5 34.31 54.401 28.57 2.701 9.61 

I . 
34.691 107 " 5 47.40 24.511 8.34 I 2.701 ,. • . 

108 5 22.65 45.50, 34.67 2.70 9.21 
109 II 5 27.39 40.00 26.471 2.67 9.95 
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Unconfined compressive strength (q11) obtained both from soil report and calculated (using 

Eq. 2.17) results which have been used for construction work in Khulna city (shown in 

Table 5.3) and from auger samples (using Eq. 2.17) shown in Table 5.1 are used to make 

profile for q11• Profile of q, of' three section line XI-X2. YI-Y2 and ZI-Z2 are plots in 

KCC map shown in fig. 5.6. These profiles are (i) between Bhairab river and Khulna­ 

Jessorc highway shown in f-ig. 5.7 and 5.8 (ii) approximately within I Km area parallel lo 

Khulna- Jessore highway shown in rig. 5.9 & 5.10 and (iii) the rest of the area away from 

Khulna- Jessorc highway shown in Fig, 5.11 and 5.12. 

5.3.1 Profile of qu 

Similar calculations arc conducted for preparation ofTable 5.2. 

(f) Unconfined compressive strength (q11), q0(3) = 2'0.5'p'0 ·wL 
= 2*0.5*542.903'0.63 • 6.895/144 = 16.38 kPa. 

(c) Effective pressure (p'0) = Z1 y + (Z-21)" y' = 5•108.58 + (5-5r46.18 = 542.903 lb/ft2 

(d) Unconfined compressive strength (Qu), Qu(1) = 2 • 0.45 • p'0(li~ =2 • 0.45 • p', (WL-WP) 'h 

= 2*0.45.542.903 (0.63-0.29) 'h ·6.895/144 = 13.64 kPa 

(e) Unconfined compressive strength. qu(2) = 2 • 0.18 • p'0(1L)"'h = 2* 0.18 • p', ((WN-WP)/ (WL­ 

Wp)) .Y, =2·0.18·542.903*((0.4673-0.29)/(0.63-0.29)) .Y, • 6.895/144 = 12.96 kPa 

Specific Gravity (Gs) = 2.66, e=W,/Gs 

(a) Submerge unit wt. (y'):: Yw (Gs-1)/(1+e) = 62.4(2.66-1)/(1+0.4673•2.66):: 46.18 lb/ft3 

(b) Bulk unit wt. (y)= Vw(1+w)Gsf(1 +e) = 62.4•?..66.(1 +0.4673)/(1 +0.4673.2.66) == 108.58 lb/ft3 
I 

One example for each or above calculation is shown below: 
Here, Depth (Z)=5' 

Water table (Z1) = 5' 

Moisture content (WN) = 46.73 % 

Liquid Limit (W1) = 63.0 % 

Plastic Limit (Wr,) = 29.0 % 

Values of q, from unconfined compression strength test on four undisturbed samples 

obtained from test pit at depth or 5' shown in Table 5.5 are compared with calculated q11 

from Eq. 2.15, 2.1 G and 2.17 shown in Fig. 5.4. The comparison shows that the calculated 

q, is in conservative side. Thereby the use of qu obtained indirectly from auger boring Eq. 

2.15, 2.16 and 2.17 on samples (Table 5.1) can be a reasonable basis for qu profile. Plot a 

curve of linear fit calculated q, versus actual q, shown in Fig. 5.5. 



* Condition was not fulfilled 

10.10 
34.00 

3.48 -- 2.75>- 10.90 
- 
16.22 10.55 30.98 

11.05 17.20 
5.15 9.67 - -- - -- 9.29 9.67 

3.34 -4.29 
3.65 2.91 --- -- -- 3.68 3.24 

25.60 - 17.11 25.67 20.74 
40.43 12.21 13.16 
32.74 

-t--------------,- - 16.35 

17.24 
1i.24 

22.00 
18.20 

25.17 
20.41 

--t----16.27 

16.12 22.98 21.49 ----- - 12.35 11.69 15.57 - 2.36 - 2.90 3.30 
2.74 2.39 3.06 -- 3.08 3.65 3.45 -- -- 2.64 2.35 3.02 
9.45 8.33 10.94 -- 

22.76 14.20 

13.11 20.13 --------·- 25.13 41.60 
13.24 -- -·- 13.87 
11.00 

15.31 19.78 16.79 14.62 
11.53 
13.83 
10.91 

13.64 12.96 SJ 
5 
5 

67 

-- - 
2 20 

2 15 
1 10 
2 5 
2 10 
2 15 

1 
I 1 

1 
1 
2 
2 

1 

4 
I 5 

6 

2 

- 10 
10 - 15 
10 

5 -- - 5 ~, 
5 

101 
1s1 . 
161 
15' 
15 
20 
15 
20 
10 - 15 
20 - 10 
20 
10 
15 

. ->- 
5 

1 
4 
6 
1 
1 
2 
1 
1 

36.40 22.94 20.40 
---- ----- J 11.52 10.03 14.73 16.55 

15.38 -14.61 -Tu.72 20.41 
10.66-- 9.54 - 14.66 13.77 
17.17 15.93 20.40 9.73 
13.11 11.24 15.16 2.97 
16.39 17.70 21.38 13.79 - - - - 8.03 14.54 10.93 54.32 
21.17...- - --39.30 31.55 
19.11 - 24.63 -37.22-57.62 -· -- - - -- - -- 2 10.02 12.14 12.88 19.63 

2 12.22 10.37 16.92 62.40 

I 
3 5.67 -7.09 8.92 3f65 
3 13.39 11.36- -16.14 4.39 
3 8.9o>- 3s:s§ -10.s3 98.o9 

t 3 10 22.10 26.15 24.86. - 48.38 

1

1 5 4.95,__ 3.33- 7.10:--38.93 
1 20 20.31 18.37 25.02 52.93 

, _ 3 ~~s - 6.9o 6.13 9.o6 ·48]s 
1 ~ 20 17.97...- - - 42.91 - -52.00 I 1 5 6.93 9.53 7.93 27.44 
1 10 8.85 27.72 13.21 48.95 
1 20 34.11·--·-· 61.33 25.67 - -----~----1---- 2 5 10.04 16.91 12.02 - - ·--- 2 10 8.45 

40 -41 -- 
42 
~,- 

Khulna, Shirom~ny _ 39 

37 
38 

.. 36 

Chuadanga, Shilpa Academy 33 
34 
35 

31 --32f--~-- .. 

Bagerhat, Mongla Fire station 

______ s __ atkh!r~ Sh_!_shu parJbar .. 
1---1----~ 

25 
26 

_.., 27 
28 -- 29 
30 

---- 
23 - --- 24 

18 
19 

, __ 2_01 K_h_u_ln_a_\ Helatoa Market 
21 
22 

17 

11 
12 

---- .. 

- . 
7 KU, Class-IV Employee's Quarter 
8 KU, Ladis Hall 9-- -- .. 

3 
4 _t<U, l:'._!"of~ssor's Quarter 
5 KU, Class-Ill Employee's Quarter ,_ 
6 

1 Khulna University, 2nd Acdm Bldg. 
2 .. 

----=f3 ~ Assitant Professor's Quarter 
14 -;. - - - - - I 2 
15 -KU, Adminstrative Building 

_1~ =-GopaJgong Mohila Hostel . 

7 8 5 6 
16.38 16.27 

2 
kPa kPa kPa kPa 

Here (Existing 
LL>20% soil report) 

Here Here 
Pl>5% Ll>0.5 

feet 

in 

4 3 

Karlsson Laboratory 
& Veberg test result) 

Accordinq t~ 
Bjerrim and Simon 

Bore Dep qu(From correlation equation) qu (From 
hole th 
no. 

Area 
and 

Location 
of 

Soil Report 

Serial 
No. 
of 
value 

Table 5.2 qu from correlation equation and laboratory test result 
(Collected data from Khulna and Barisal Divisional area) 



68 

. 
* Condition was not fulfilled 
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Table 5.2 (Continued) 
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• Condition was not fulfilled 

Table 5.2 (Continued) 

1 2 3 4 5 6 7 8 
94 Magura.!. Shisu_ ~a!iba!_ 5 10 16.57 * 20.83 139.37 

i - - 95 .. 6 5 4.21 8.60 6.71 79.31 -- - -- .. - - ' 96 6 10 15.99 * 21.01 132.02 - .. - - - - 97 7 5 8.98 22.86 10.28 76.15 - .. .. -- - -- -- ------~ 98 7 10 11.20 24.26 16.23 177.87 - - - -- - - -- -- 99 Bagerhat, _ q_igraL 1 15 8.69 7.87 15.03 70.00 -- 100 " 2 20 16.25 22.12 23.08 24.50 - - - . ---·- -- 101 Kht:lna, Fultala Thana 2 5 8.54 24.16 11.73 82.00 - . - ,___ 
16.05 ---- .. 102 " 3 10 15.01 17.79 39.00 - -- t----·-- -- - -- 103 Khulna, Mohila Techers TC 1 15 9.23 8.47 16.40 38.00 - . - - - -- - - - 104 " 2 10 7.95 * 22.97 41.00 - --- -- --- 105 Patharg_r,ata Fl_re Service_ -- J_ 5 2.81 11.25 4.75 49.00 . - 106 " 1 10 6.22 8.29 8.62 42.00 --- .. - -- ~------- 107 4 10 5.15 7.29 8.71 55.00 

108 -- " - ---·- ,.. ____ 
6 10 4.54 4.41 7.67 26.00 - - - - - 109 Khulna, Khalishpur 1 10 5.27 9.43 10.48 59.00 

---:rTo --KUET Road, Fulbari~ate_ - - - -- ---·- 1 5 3.92 5.55 5.29 54.50 
111 " 1 15 19.64 * 30.89 3~-?Q - -- - I - - - -,- 112 .. 2 20 27.17 * 50.54 4q.oo - -· ..,._ ... - - 113 .. 3 5 4.55 8.14 6.42 34.00 

114 - ---- - Shiromony police barra~ _ 1 5 4.15 16.60 7.61 91.80 
115 - - .. 1 10 8.37 21.65 12.15 100.00 -- - .. - 1·9.60 .. ---- 116 2 15 12.53 12.82 48.00 - .. - - -- . I- 117 3 5 4.35 8.20 5.82 65.00 --- --- ,__ ----- 118 .. 3 10 5.26 12.16 9.85 49.00 
119 - -- ,__ .. 3 15 9.05 10.24 12.93 23.00 

" - -- - -- 120 3 20 6.76 7.18 15.45 25.80 - 
" --·-- ---- 23.00 121 4 20 8.55 11.80 17.58 . .. - - - -- --~- 122 5 101 5.74 7.92 11.06 32.60 ,_ - 123 Khulna, Goalkhali 1 5 6.71 * 13.13 32.60 - - .. - - - 124 1 15 12.83 18.38 78.24 41.28 --- .. - - - --- -45.93 125 2 20 14.03 15.33 25.74 - .. --- - 126 3 15 17.59 6.14 40.73 49.54 - - - --- 127 .. 3 20 17.63 2i.41 30.98 46.33 .. -- f- ·- 128 4 15 19.82 16.43 43.81 26.54 ·-- " - -- - 129 4 20 17.60 22.49 30.14 53.51 -- ·- - ~0.84 I- - . 130 Barguna, Polic~ Fari 1 5 9.41 10.91 74.53 - . - -- ---- - - 131 .. 1 20 12.00 " 27.65 2~.71 

- 132 - - - - ·- - .. 3 5 6.99 11.25 11.04 31.79 - --- .. - - - >---- ---· 133 3 10 9.75 16.90 17.95 34.68 . .. --- -·- 1--·---- 134 3 20 17.22 19.82 24.83 2.94 .. -- - - 135 5 5 8.57 9.87 11.55 34.10 
136 

. .. 5 10 11.94 17.44 17.79 56.07 - - 3~_35 137 .. 7 15 16.58 43.65 24.72 - .. ---· 138 9 5 11.35 11.42 11.61 95.36 ---- 
" 

--- ~- ·-- 139 9 10 9.52 4.44 13.52 39.96 - ------- .. - -- - - 140 9 20 13.80 37.23 28.47 26.02 
141 ----- 

Khluna.!..~a_ble Shilpa 4 10 7.41 6.63 10.27 29.64 ,_ - -·- ~- 
142 " }-1- ~~ 9.81 10.13 15.13 20.03 
143 .. - 8.87 35.49 13.41 74.11 

~- 
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* Condition was not' fulfilled 
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_1 __ 90_-1 ------- " _ _ -- ~ ~ 5 _ 7.20 8.44 13.54 -· rn:~ 

191 Chuadanga 2 15 16.47 15.97 22.19 61.60 
192 ---8-hn-_l_a_, ... -ia-il-~-b-se-~~aiio_n ~ower I J~_J_Q_ _ 12.97 12.58 14.58 39.30 

11§3 " 3 I 5 5.37 5.55 8.81 29.00 

167-- - 166 " 4 10 11.97 12.64 15.65 45.22 
.. . 4 I 15 7~4 * 21.66 182.50 

-16_8 - " - - I U-5--8.33~20 11.28 121.~0 
169 .. ~ _-------r-5 J 15 17.92 --19.44~0.30-121.50 
110 .. I 5 20 19.15 25.97 24.83 55.20 1~-+------ - ~ - 
171 Khulna, Helatola 15 23.89 * 63.94 - -- 
172 

165 

'153 
~--!-------- - - 

164 " 

162 ------ 

--1--- 158 " I 
159 Khul~~· 100 B~d Diabetic Hospital ·1 

160 Shari al pu.!.,_ Sub-Register quart~r 
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Satkhira, Police Line 
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156 
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Table 5.2 (Continued) 
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* Condition was not fulfilled 

Table 5.2 (Continued) 

1 2 3 4 5 6 7 8 
·194 Bhola, Jail observation tower 4 10 7.74 7.99 12.31 25.50 --- -- - - ---- --- - ---- 195 Jessore, Jhikarghacha 1 10 9.69 16.15 12.74 135.64 -- - - - ---- -· - 196 .. 1 20 22.86 40.11 29.47 96.92 -- - - - -- -- - --- I--- - -- 197 " 2 20 26.15 369.80 32.91 88.50 ·- -- - -- .__ .... --- ,__ 
198 Jessore!_Benapole Cs 2 15 21.81 61.70 32.56 125.90 - - 1-- -- ------ 

128.30 199 .. 2 20 18.68 21.57 29.06 --·- -- - - ---~ 200 Khulna, Ghat no-4 1 15 19.50 * 42.47 76.00 --- ---- - - - ---- 201 ~hu_ln~. Gallamary Bridge 3 15 13.49 12.82 18.17 51.00 - - '- -~---- -- I----· - --- 202 Satkhira. Katia Dormitory 1 5 10.31 46.10 12.42 114.00 -- - ---- f-.-- ----· 203 .. 3 5 15.09 43.78 18.70 73.25 ---- - .. - - - 204 3 10 22.69 64.17 29.83 78.40 --- -- - '-- - - 205 Khulna. Navel School 1 5 8.63 9.03 10.17 84.20 .. 1- - - - --- -- 206 2 10 13.09 17.17 18.91 18.00 .. - - - - -- --·- ----- 207 2 20 18.07 13.42 22.79 29.50 _.,_ 
208 Barisal, Blind School 1 5 1.56 3.04 4.39 48.70 - -- - - -- 209 .. 1 20 8.19 12.76 16.59 120.70 --- -- .. - -- - - --- 210 2 10 7.87 16.59 11.18 68.72 .. 10.43 - - - 211 2 15 4.73 4.15 30.08 .. 15.84 - - 23.57 212 2 

~~- 
7.27 10.62 - - .. 

I I -- -·- - 213 3 4.44 13.23 6.30 41.29 - - 3.81 - --- 214 .. 3 15 5.35 10.21 8.18 -- - -- ·- - --- 215 Barisal.!. Banaripar fire station I 1 5 2.38" 7.15 38.70 -- - 216 " 1 10 7.49 • 18.80 42.59 
" I - -- ----- 59~66 217 1 15 6.70 4.03 10.34 .. I - '- 

13.67 - 218 2 10 5.72 13.06 77.80 - I 219 .. 2 15 6.47 4.51 10.35 16.20 --- .. ~-- I 83.40 220. 2 20 9.32 8.02 21.36 ----- ~"---- 221 .. 3 5 3.89 6.35 6.23 55.66 .. - - - - 17.54 222 3 10 5.46 10.58 11.10 - .. - - -- 223 3 15 5.55 7.12 13.41 48.40 ---- ----· - ---- 224 -~gerhat. DC COU:!_ 1 15 9.58 14.48 16.18 55.70 - - --47.90 225 .. 3 5 5.95 11.90 8.60 - - - - - 226 .. 3 15 14.09 * 20.79 5'1. 70 - - - - - - 227 M~ur!,_Collegeate Building 1 5 3.43 6.20 6.64 66.70 -·- t 151 
- ,_ 

228 .. 2 12.31 * 19.19 64.50 --- - " -- 4 -, 229 20 8.96 8.72 18.60 51.66 -- ,__ _ - - - - - --- I- 
3i5o 230 _ RajE.ari, Pangsha police station 

! 
1 5 2.37 2.94 5.64 - - -~-- - t------ 231 .. 2 5 6.35 24.22 8.87 45.00 --· .. -- 232 2 10 15.01 47.48 18.28 79.96 -- - ,__ - 233 Khulna, Farajipara 1 10 12.28 34.73 17.14 80.00 -- - _.___ ----- ---- 234 .. 2 5 4.95 * 8.37 68.00 ---- 

" -- ---- -- -- --- 54.00 235 2 15 16.86 23.85 27.81 - - - - -, ·- -·- - -- 236 Magura, Sr~ee_L~- _ 1 10 19.78 111.88 25.44 263.80 -- - -- ---··- 237 Madaripur, Dormitory_ 1 10 12.83 21.12 15.62 97.40 -- - - I -- - - - 238 " 2 5 5.66 * 7.94 72.52 - .. -- - I --- --- ~--·- ---·- 239 3 5 6.53 7.39 7.64 65.30 - - -=--J 3 
- ·--- - ----- - 240 .. 

10~ 8.35 9.09 11.50 51.00 . . . 
241 Barguna, Tha~_a quarter i-i 5 6.21 7.86 7.30 75.80 '--- 242 __ _§op_alg'2!lg, Tungip~~ 5 2.97 2.78 4.89 24.70 -- ---~ 243 .. 10 4.89 5.77 10.03 14.10 

-· 
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• Condition was not fulfilled 

I 
Table 5.2 (Continued) 

1 2 3 4 5 6 7 8 
244 Gopalgong, Tungip~ra 1 15 6.32 6.98 13.99 20.20 - 245 .. 2 5 2.60 3.15 4.87 45.00 -- .. ·--- - - - 9.42 --·- --- 246 2 10 6.72 6.67 16.40 

247 - - .. -- - ~ - - 7.80 2 15 7.79 7.90 14.20 
248 .. --- ---- -- 3 15 5.73 5.72 12.68 12.09 - -- - - 103.00 249 Jessore, Benapole Offi~e__Eldg. 1 5 10.22 • 11.53 --- - 

sT.°42 250 .. 1 20 36.36 43.81 100.00 
251 .. - - - - 2 20 36.93 42.65 40.01 100.00 .. ··- ---· t- - ·- 252 3 5 10.33 23.85 11.55 95.00 - - - -80.50 253 Bagerhal, Farkirhat Thana 2 20 19.82 17.30 22.58 - 254 Jhinaidha, Ansar, VDP 1 5 9.56 13.58 11.07 115.00 

0255 .. -- - 2 5 8.41 17.04 10.91 125.56 - - - 256 .. 3 5 9.68 13.78 11.06 100.00 - . - - 257 Khulna Mollila TTC 1 10 16.25 • 23.47 121.00 .. -- 258 I 6 20 8.63 4.98 14.24 36.30 ---- - - -- - -- - 259 Barisal, Muladi Police station 4 5 3.00 4.00 4.77 57.60 ·--- ---- ---· ,- -- 260 Khulna Tibbet Market 1 10 8.30 15.01 11.26 54.30 -- .. ---- - - -r-- 
261 1 15 21.03 * 39.19 31.50 ---- .. ·----- -- --- -- - ,- 262 1 20 17.98 21.69 35.32 57.70 ---- - - -- -11.8·1 ---- f------ 
263 .. 2 10 9.96 12.63 19.68 - .. - 

20 264 2 13.20 10.75 16.80 62.48 - .. 265 3 10 6.11 7.61 9.48 31.65 
266 .. 3 {5-13.85 11.76 16.69 4.39 --- - - ! - -- 267 Gopalgong, Shilpa I 1 I 15 10.64 9.53 14.66 13.70 -- .. 

I 201- -- --- --- -- 268 1 17.18 15.81 20.38 9.80 - - .. . ·-·- -- ·--1 - 
269 2 20 16.22 17.34 20.81 13.80 -- - - --- ----- ... ---- f--- -- -- 270 Khulna BPRTC office 3 20 27.84 * 57.70 77.00 - -- -·· - - - 271 Bagerhal, MO!)Q~ 1 5 5.60 3.68 7.37 38.90 --- 
272 .. 3 5 7.00 6.26 9.34 48.50 ----·-- - - . 

- 4.25 .-- 273 Bansal Soil Research 2 5 5.38 6.25 46.00 
~6.28 

----- 
274 __ --~atkhira, sntsu paribar 3 5 9.07 10.73 98.10 - 29.67 -- - 275 .. 3 10 26.55 30.79 48.10 ---- .. • ·- 11.20 t-128.10 276 5 5 9.44 ---- --- 

* -·-- 277 Khulna Environment Research 1 20 17.90 42.89 52.00 - -- .. --- - - 2- -20 53.00 278 24.90 46.96 41.17 .. - -- ~ 
279 3 20 24.58 * 71.82 35.00 
280 

.. ____ - ------- - - - -- - -- --,- ---- K~ulna, RPATC Building 2 15 4.61 4.28 13.75 37.00 - - - - - 281 .. 3 5 2.46 4.93 4.44 14.56 - .. -- 10 8.35- 32.40 282 3 7.01 8.00 -- - I - 283 Khulna, Mirerdanoa 1 5 9.54 8.60 7.68 73.70 
284 - .. 1 10 9.23 67.44 13.90 71.30 -·- - --·- -15.69 ----- 285 .. 1 15 10.74 11.13 12.90 - - 286 Madaripur, Shibchar 1 5 12.37 18.70 14.59 42.40 287 - .. - ----- --- -· 1 10 18.49 19.10 20.18 69.40 - -- - ~3.53 288 .. 2 5 13.42 14.35 55.60 

- 289 .. -- ..--·8.oo ·-- - 2 10 7.48 12.88 33.10 
290 ,-15.72 ---- .. 3 5 11.79 13.68 51.30 -- - .. - - --- 291 3 10 16.36 15.01 19.91 9.30 

292 Jesso~e-~~hisu P~ibar __ I 2 ,__?_~,=-- 22.37 22.44 29.36 89.40 
293 .. 3 15 19.55 * 29.64 35.50 
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• Condition was not fulfilled 

Table 5.2 (Continued) 

1 2 3 4 5 6 7 8 
294 Jessore, Shisu Paribar 4 15 15.60 • 20.42 4.15 - -- . - - 295 .. 4 20 18.30 15.47 25.32 45.63 -- - - .. ~.34 t-- 296 5 10 1.91 8.50 41.30 -- .. - - - 297 5 15 21.99 52.57 30.06 39.64 - .. - ----c- - 2f2s 298 5 20 22.45 27.47 32.45 -- - .. ,___. 

,___ 10.08 299 6 10 6.65 7.38 26.20 - .. -- - 300 6 20 25.14 37.73 37.63 25.66 
301 

- -- - - __ Kustia, Cha_ugacha 2 15 18.53 19.88 20.84 41.04 - - -- 302 .. 4 15 18.99 * 25.95 30.40 - - .. -- - -- t-" -- ·-- - 71.30 303 4 20 20.24 25.22 22.07 -·- -- - .. -- -9.45 -=:;nA, 6 Si- 4.61 7.11 48.57 vV"T -- .. - --- 
152.00 305 z __ 15 2~.53 47.66 25.90 -- --- 306 .. 7 20 18.65 23.02 21.08 157.00 ---- -- -- - 307 !Shulna, jmam Traninq Center I 1 15 7.40 1.72 11.80 20.89 

308 .. 1 20 12.18 8.39 18.68 26.70 -- .. -- --- -- 
20.55 309 2 10 13.13 6.99 17.90 - .. 

~ 
~0.12 --- 310 2 15 21.42 • 37.60 -- -- .. - - -- - 311 2 20 16.01 12.78 21.15 17.90 -- - - I I'--'-- -- - f- 

38.20 312 .. 3 10 14.56 26.86 26.47 -- .. -- --2T40 ---- 313 3 20 9.50 8.95 21.20 
Kustia, TTC -- - - --- 314 3 20 26.78 • 39.28 107.00 - -- - - -- - ----- 315 .. 4 15 12.65 12.69 15.41 23.50 - .. ·-16 316 15 21.29 * 27.21 56.90 .. i -~--- 1---- 317 7 10 10.27 * 15.33 16.29 -- ---- -- 23:19 -- 318 _Khulna, Rupsa Chanmari 1 15 18.39 10.73 2f.60 - - -- 319 .. 2 15 11. 71 12.99 15.79 51.00 -- .. --- -- - -- ·-· 320 2 20 15.77 21.76 21.86 -21.:~Q --- - - -- -t- -- -- 321 .. 

I 3 10 10.97 13.23 18.70 24.10 -- - -- -- --- - .----- .... ~ 322 .. 3 15 10.41 11.33 15.17 39.60 
-323 - I ___ .. _ - .. 3 20 12.16 10.75 18.38 21.40 - - 

13.80 324 ~hulna Sonadanga Tha~ 1 5 7.63 * 90.00 - - ,- 
-35.80 325 .. 1 10 23.85 * 69.33 .. - --- 5.92 --10.13 ---- 326 1 15 1.34 18.60 - - - t------ - ~J. .. -, 327 .. 4 5 3.22 2.75 4.44 49.30 - --- .. -.f97 r-·-12.56 ---- 328 4 15 9.30 31.60 - - - 5 ---·- 

43.40 329 Jhalokati Police Line 1 4.18 4.31 6.96 - ---- - - 5.30 330 .. 2 10 10.60 11.48 96.70 --- .. - - 331 3 10 7.91 7.79 9.81 51.60 -·- - .. . - - - 332 3 15 11.11 11.88 14.81 52.00 - - - -,- 333 Jessore, Monirampur 1 10 12.13 26.31 16.27 117.70 -- .. - -- 334 2 10 10.68 22.52 16.62 196.00 - -- - --- -- 335 __ ~opalgong Thana 1 15 23.15 15.43 42.18 33.50 --- ~-8.97 --- - 336 .. 2 10 17.94 17.26 54.00 -- - - - - -- 337 Jessore Sadar Thana 1 10 9.46 * 17.60 113.00 -- -- - ---- 338 .. 2 10 15.15 30.31 17.26 206.00 - 339 Chuadanga RCC building 2 15 16.47 15.97 22.19 61.60 - - - - - ---- - 10.04 ----- 340 __ S_hariatp~t. Thana buildi~g 1 5 7.53 10.65 52.00 -- 341 .. 2 10 10.05 11.15 15.62 19.70 - - - ·s ~-8.97 342 Barguna! Ta!t~li 1 25.36 11.79 63.00 
343 .. 1 -10 ... 16.33 19.70 20.15 52.50 
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• Condition was not fulfilled 

20 
10 --- 15 

15 

1 
1 
3 
4 
5 
6 
1 
1 
1 
2 
2 

3 

1 10 9.47~3.40 13.43 53.50 
1 15 17.63 11.59 22.59 54.00 

i.__ -- - - -- -- -- i.__ I 1 20 9.78 15.97 29.19 st.so -- ---- 1 5 5.09 10.18 7.15 81.00 
1 -15 2f85 20.05 ~ 34.E'-- 46.oo 
2 10~ 7.86--11.11 12.22 27.00 -·- - -- -- - ---- --- 2 20 17.12 7.96 52.05 66.00 -- . 

10 7.14 11.65 10.53 38.00 --- -- 5 9.63 14.56 12.71 64.40 
15 15.51 --16.59 -- 20.90 63.00 
15 16.21 22.92 22.80 60.00 
10 7.20 -- 7.99 .. 10.17 48.50 
15 8.87 -13.41 14.53 80.20 ~- - --·--1---- 
~ 4.6~ "'---- 5.41 5.52 28.60 
10 -10.11 12.78 15.35 - 29.00 

- --- - ~-- 11.81 12.32 18.45 28.90 --- 17.99 20.77 25.31 29.00 
15.93 24.09 21.14 48.70 

--- 13.46 13.46 18. 92 23.60 

1 
1 
1 

1 

3 
1 
1 

10 
5 

3 

10 
5 

20 

4 
1 
1 

I 2 
3 

10 
10.66 10 1 

2 

22.24 
11.56 

10 5 
8 7 6 5 4 3 

22.02 31.00 
13.21 33.00 

13.94 ..... 2o.64 -1s.6s -1-15.oO 
8.78 11.46 -13:03 --79.00 
4.82 --8.62 - 6.88- 59.00 

'- - -- 7.48 14.95 19.38 59.00 
6.83 ~- 12.22 1-1.-54 ~ - f2fo6 .. __ 
1.87 3.06 5.82 62.00 

10 3.05 7.03 10.83 100.00 
-- - --1-- - 

15 9.01 14.72 13.90 41.00 - 20 16.70 17.86 21.57 15.00 
20 15.93 - 20.78 22.09 - 19.00 

1 10 31.87 48.19 38.08 -115.00 
~ !--- ·- 

2 10 28.75 49.03 35.03 93.50 ,-l- -1-- 

4 5 11.43 18.08 12.23 83.00 - --'-- 
4 10 13.07 12.22 17.30 152.00 

5 10' 20.43 22.93 23.12 187.00 - ---- 
6 10 6.74 * ~73 ___106.p~ 
7 10 20.21 e--~3.00,__?~._70~~~-bQ 
8 10 32.21 52.59 39.12 66 .. _Q i-~- ~ 1~ __ 1~.45 14.38 20.05~87.~Q 

I 9 5 6.53 18.47 9.18 69.oo 
111 5 7.7~..___:13.86 10.05 __ 80.0Q 
, 12 I 10 27.3i_* __ 35.53 199.J)_Q 

-~ _ 5 _ 4.07l__3.2~ __ ?.75, 9.60 
1 10 3.93 3.46 9.93 9.70 - - 

15 3.65 2.88 11.42 10.10 
-1------1..--- ...... 

20 17.33 11.25 33.01 3i.OO 
5._ 5.~z __ 9.15._ 6.76._ 2~~2 

10 11.43 20.59 11.79 19.20 
5 - 6.23 -17.6-1 - 8.51 43.00 

- -- ----- ---- - --·----- 

391 --- 392 _ 
-------- 393 " 

-.:' 

Jhalokaf Police Quarter 

384 - 385 
-386 
-1---- 

387 
388 ·- '-- 389 390 

381 
-382-- -- .. 
---- 
~3 _ __f'athargh~a SP quarter 

Khulna Shusu Sadan 378 
379 
380 ---- 

377 
376 
375 

Boyra 374 

371 
'-1------ 

372 ~~qunni . 
373 " 

370 

367 -- 
_36_8--l Sonad;~ga RIA __ 

369 

.. 364 
___ ____j_ - -- ---- 

365 " 
366 

- -- .. 
" 

Jhin~idha, jail Building 356 -- 357 
358 
359 
;j6Q 

·---'------ 
361 --·--- --- 362 
363 --- 

--=-~------ ·---- 

350 
351 
352 
353 _ BagerhatBampal ~ub-Regis~r 
354 

355 - 

Barisal, Jail kitchen 

Barguna, Taltoli 
Satkhira Shilpakola 

344 
345 
346 - 347 - 348 
349 

18.44 
2 1 

Table 5.2 (Continued) 
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* Condition was net fulfilled 

1 
1 
3 
3 

1 
1 

1 

- --- 16.26 18.78 22.88 - - 11.45 12.70 18.66 - 11.49 7.33 9.57 - ---- 11.03 15.60 14.96 -·-- --- 
1 
1 
1 
2 
2 
5 

42.00 
29.00 
29.00 
29.40 
15.60 
80.GO 

8.25 9.53 11.31 53.00 
- - 1.- - 1-- - --•---- 1 , __ 5 3.71 • 9.92 152.00 

2 __!_Q~ 9.54 12.72 13.22 58.70 
~ 10~ 6.01 4.18 8.50 14.70 
2 20 12.18 11.18 15.34 24.00 - __ , -..:.._i--_.:... 

20 17.10 19.74 22.80 38.60 -- --- --- 1 5 7.01 11.45 8.24 85.80 
2 16 - 13.61 27.22 18.18 29.30 

__ 1_ -- --- - -- - -- 

3 15 13.44~ 12.02 17_;,,.0_7+--_ 54.50 
1 10 4.67 7.96 12.96 29.00 '-- 
2 10 12.99 * 20.91 120.00 --- -- , __ 
2 15 6.95 12.43 16.49 34.00 --- --~ ---- 

1 2 20 16.21 18.71 22.80 
I 3 10 8.49 10.74 _ 12.90 

3 15 9.84 10.52 16.12 - 3 20 
4 15 

5 

4 10 

3 
3 
1 
1 
2 
2 
3 
1 
2 
2 
4 

4 5 6 7 8 
5 6.86 10.37 10.67 35.00 -- - - --- - - - 5'I J3o 10 9.72 14.70 15.27 

6.66 -- -- 5 3.53 8.75 87.70 ~ - '--- 
10 13.70 14.65 15.83 107.00 --- 

75.50 5 2.77 7.85 5.85 
-l-- -- - ·- 15 10.07 11.18 14.64 43.00 --· -- --·- 1--- -- 10 9.98 11.38 12.75 51.00 - -- -- -- 10 9.20 13.17 13.06 100.00 - -8.28 - 

-~- 5.42 . 120.00 I- - -- - - --- 10 15.28 12.22 13.59 122.00 - 
5 6.06 4.80 4.77 63.00 

Jessore, Navaron 443 

440 Ba~~1._9ourna~ 
441 " ___ ._ ---- 
442 

_ Pirojpur. Nazirpu~- 
436 --- 
437 
438 
439 

~4_3_3i_ __ K_h_:-1~na, Fulbariqale _ 
434 " --- 435 

427 
428 

Barguna Shilpako~ 422 -- 423 
424 
425 426 

419 420- -- -~-~ 421 

413 -1----- - 414 Barisal Circuit house 
-'---- -- - - 415 " 
416 " --- 417 
418 

- 405 " - 
406 ,_ Bhola, Borhanuddin 
407 .. I 

'- 408 Khul~Qumurici fire stati~ 
409 " -- -- ~ _ Bhola Sad~~ police _ 
411 .__-!_essore Genreal 1:fose~al 
412 " 

404 
403 

Barisal Uzirpur 

~e~~ore, 6 storied Build!!19 396 - 397 
398 ---- 399 
400 
401 
402 

395 
Jhalokati Police Quarter 394 

3 2 1 

Table 5.2 (Continued) 



* Condition was not fulfilled 

9.18 

10 
5 

10 
5 

25.86 " 
25.38 " 

10 
10 

5 
5 

10 
10 
15 
15 

5' 

4 22 
4.29 

11.44 
11.97 

7.94 
19.33 
8.96 
6.01 

22.09 
9.98" 

17.73 
22.42 
15.62 " 
18.91 

5 

76 

3 10 
3 20 
1 5 
1 I 10 
2 J 20 
4 15 
4 20 
6 10 
6 20 
1 5 
2 10 

5 
10 

5 
10 

_Madaripur, Shisu paribar 

Rajbari, Private building_ 

Jessore, Shisu Parihar buildinq 

Khulna, Terokhada Thana 

Sh~riatpur, Damuyada 
Pirojpur, Police Building 

12.00 
121.90 36.34 50.00 

27.12 17.43 95.00 
35.94 56.00 
36.10 43.00 

s.34 --8-.9-4 - 46.oo 
7.00 9.35 97.00 

13.80 16.10 42.00 
16.92 16.84 61.50 ..... 
31.75 21.83 --- 107.00 
44.64 27.92 160.00 
20.68 12.00 161.00 

3.58 11.01 25.00 
51.00 41.10 23.00 

12.74 28.00 
21.69 16.00 .... - 
29.53 89.00 
20.63 40.00 

15.77 26.00 45.60 
10.17 6. 70 7 .49 2G.OO 
25.33 38.30 37.79 2q.OO 

6.25 12.50 10.20 90.00 .. 
14.44 28.89 20.99 91.00 ---- 6.51 13.01 11.20 29.00 
10.83 17.69 14.69 19.10 
7.38 • 11.60 131.00 - - 13.54 * 19.05 50.00 

10.64 * 17.87 73.00 
9.82 13.10 11.27 88.00 ----- 10.70 * 17.97 32.00 ---~-----11--- 12.98 11.03 47.00 

6.47 4.89 11.64 ------- 21.55 
16.61 

10 
5 

15 
201 

1il 
1~0 20 
15 
10 
20 

5 
20 

15.58 58.00 
16.86 71.00 
17.40 78.00 

- 5.83 116.60 
9.10 47.00 
9.17 - -61.00 
8.23 41.00 

10.66 45.40 
8.43 -28.00 

14.97 9.30 
25.46 50.00 

7.90 84.00 
6.50 60.00 

19.12 85.00 
-15.44 36.00 

21.14 - -57.00 
15.22 -- 42.00 
16.33 83.00 
23.76 43.00 

7 8 

22.42 
11.82 

10.36 
8.30 

14.40 
20.36 

17.35 
14.18 
17.32 
40.20 

8.43 
6.52 
4.91 

14.79 
8.04 
3.84 

24.99 
21.50 

4.31 
41.72 

6 
13.71 
12.28 
11.46 

3.18 
6.99 
4.61 
4.42 
9.78 
6.36 
9.74 

21.64 
5.38 
2.71 

10.43 
8.51 • 

16.38 
9.28 

13.47 
16.89 

5 

3 
2 
2 
2 
2 
1 
2 
1 
1 
2 
3 
3 
1 
1 
2 
1 
2 
1 
1 
1 
2 
2 
2 
3 

2 5 
2 I 10 
3 10 
1 5 
2 10 
3 10 
4 10 

3 4 

Shariatpur, Palonq 
Shariatpur. Naria Thana 

Khulna, Batiaghata Thana 
Satkhira, Kalaroa Thana 

Satk~ira, Asashuni Thana 
Gopalgong Sadar 

Khulna, Dumuria Thana 

Rajbari, Pangsha Quarter 
Rajbari, Fire station 
Rajbari, Police Line 

Jessore. Town yard 
Khulna, Oacope Thana 

Barisal, Gournadi quarter 

Shariatpur, Dormitor 
2 

491 
492 
493 

444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
4o9' 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 ---- 481 
482 -+--~ 
483 
484 
485 
486 
487 
488 489 _ 

490 

Table 5.2 (Continued) 
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16.17 
7.53 
9.81 
9.96 

77 

541 
542 
543 

--Faridpur, Soil l~stitute 

538 
539 
540 

J~ssore, Benapole Exten. Bldg. 533 

Khulna, Tarerpukur 
. 
I 

1 10 

I : I ~: 
__ Jessore. Residence 1 

1 

5 

·--1 r 1~ 

! ! 1-:~ 
2 ~10 

534 
535 
536 
537 

Barguna, Zakier 529 
530 
531 
532 

528 
1 10 
2 l-1~ 
1 I 20 
1 5 
2 15 
1 5 

527 Narail SM Sultan institute 

513 

510 
511 Patuakhali, Investigation center 

512 

Khulna, Goalkhali Hostel 
499 
500 
501 
502 
503 

Rajbari, Police quarter 
497 

498 

496 

_Madaripur, Sadar Thana 494 
495 

1 ~ 51 8.85 111.91 13.05 75.00 
1 2 I ~Q 15.10 42.71 23.35 5547 .. 0000 

II 4:\1 
r-1()5_,1 29.37 18.81 23,12 

10.50 14.00 12.65 83.00 
51 5.24 29.67 9.61 60.00 

I 21 I 105• 10.43 41.72 19,12 85.00 
6.61 * 12.89 218.00 

1 15 12.98 18.36 78.20 41.30 

I 23 210511 13.96 15.49 25.80 46.00 
17 .82 6.23 41.43 49.00 

504 Rajbari police drill 2 51 5.24 12.09 9.02 118.00 
505 s_ha-riatpur, Sub-:R: cgister building '12 1 101 18.51 30.22 22.53 74.00 

506 10 1375 31.76 19.99 90.00 
507 2 15 20.27 25.64 25.35 41.00 
508 3 5 8.00 -1112 -10.13 78.00 

509 4 10 11.84 -12.65 15.34 45.00 
5 5 9.45 -36.05 12.82 121.00 
1 - 101 - 7.67 6.16 7.56 74.00 ----- 2 20 12.49 10.90 16.68 17:.00 
4 10 5.31 7.51 9.63 50.00 ----- 

514 8 101 7.12 _7.36 _9.~9 56.00 
515 -= Patuakhali, Mahipur _ I 2 15 6.50 4.83 10.32 10.70 
516 " 3 15 8.41 8.41 13.55 23.10 
517 - - ---- 5 -1or- 6.85 8.66 10.32 46.00 
518-- 10 _51·- 3J38 ~OQ 5.06 31.30 
519 -Faridpur Court building 1 5 6.58 9.31 9.95 120.00 
520 2 t 15 15.55 18.76 21.15 22.30 -- -- 521 7 15 14.64 15.12 17.49 44.00 
522 - - _ _Faridpur Medical Hostel 5 10.65 -9.30 10.~ -~-40 
523 2 10 11.09 10.89 13.24 76.50 
524 3 15 10.44 10.04 14.60 33.90 
525 Bansal Textile institute 1 1 O 2.87 3.19 10.21 75.00 
526 2 10 6.89 7.96 10.61 76.00 - - -- - 8.66 6.22 12.13 48.00 

3.79 2.81 4.74 -24-:So 
9.76 12.35 14.46 15.00 

17.36 20.04 23.17 30.00 
- ---- 3.67 32.84 6.16 95.00 

20.46 20.90 54.00 
15.87 10.31 30.00 

9.61 13.44 65.00 
13.26 12.13 73.00 

13.96 22.25 -16:17 ·- 85.00 
3.46 ~2 -- 6.56 87.70 

13.82 ~.82--1-5~ 107.00 
3.03 7.17 5.89 75.00 

10.67 11.49 14.63 42.90 
6.31 -1-1.28 - 9.11 20.00 ---- 12.31 12.31 19.03 34.20 

10.28 10.62 13.09 25.00 

3 4 5 6 7 8 2 

Table 5.2 (Continued) 
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• Condition was not rJ1rn1ed 

Table 5.2 (Continued) 

1 2 3 4 5 6 7 8 
544 Jhalokati Academic 

I 
1 I l 6.07 7.01 9.43 50.00 

545 - - 9.66 - - 3 10 5.25 7.43 28.00 
546 - - -- - - -- 5 15 9.93 11.47 14.34 24.40 - I - - --- - -- -- 547 _Barq_una, Judge Court Bldg. 5 3.53 5.77 5.71 39.40 

I 
- -- -- 548 1 10 6.98 9.87 10.54 30.00 

549 Bhola Shilpokola 1 5 2.46 13.94 5.06 41.00 - ---- -- - 550 I 1 15 7.68 16.42 13.65 74.80 
-551 - ~ 

13.66 --- -59.00 5 20 12.88 15.17 
- 552 I - - 8.45 -- B~Qerhat, Police linP.__ 13 10 5.59 8.38 72.00 - - - I - -- b!:>3 Piroj~ur Auditoriam 1 s 4.95 19.78 7.65 102.00 -- I - 2.44 -- - 554 2 1 2.35 2.28 35.00 
555 - - -- - Pirojpur Shisu Paribar 5 6.12 14.13 9.25 82.00 

I - - -- -- 556 1 20 12.11 14.60 21.06 27.00 
557 - 

6.~4, _-7.14 -- -- Patuakhali, Mirjagong I 1 15 15.28 27.00 
558 - 

6.54 -- - - 
I 2 10 4.01 12.28 31.00 - - -- -- 559 2 15 5.64,_ 8.85 16.40 43.00 

7.63 7.82 -- -- 560 4 5 4.90 63.00 
-561 51 -- - - - - Patuakhali, Shilpakala Bldg. 1 106.79 161.45 129.50 84.00 - - -- - 562 2 5 4.21 5.95 6.48 21.00 
-563 --- - - -- - - 3 15 12.30 11.94 16.40 40.00 - - --- 564 4 10 8.01 18.51 12.39 50.00 -- - - 565 5 15 11.03 9.40 15.63 12.00 
- 566 _Bagerhat, Morelgong- - 10.78 - 9.32 - 1 5 5.39 57.18 
-567 - - 15.54 - 32.90 1 15 10.99 10.73 - 568 --- - - - -- -1 2 10 12.84 20.31 16.21 52.30 

569 -- -- 2 15 6.09 38.53 19.15 43.00 - 570 Jhalokati Girls Bhavan 3 s 4.30 8.59 6.05 18.75 
571 Barisal Police Camp 1 5 2.66 3.84 5.63 54.00 
572 '5_~ulna, Medica_l college ~o~el 1 

1!1- 
9.41 13.31 12.13 75.00 

-573 - - - .. 1 11.48 4.89 18.01 46.00 -- - -- - 574 2 10 9.62 10.68 13.89 54.00 
575 2 20 31.74 • 66.92 29.00 - 26.00 576 3 20 24.74 19.41 37.38 

-577 Khulna, Medical Mosque 1 15 26.73 • 50.75 23.00 
>-· 578 1 5 8.99 * 12.96 111.00 

579 2 20 23.28 12.79 46.93 15.00 -- - - 580 2 15 47.33 * 108.69 38.00 -- - 581 3 10 13.91 16.77 17.66 25.00 - -- --- 582 shartatpur DC COUr!_ 1 10 6.72 15.53 14.20 53.00 - -- - --- 583 2 5 6.11 * 11.64 63.00 
584 Shariatpur Non Gageted 1 10 12.94 36.60 17.73 73.00 - - 12.24 90.00 585 1 5 9.03 16.15 - 586 2 5 13.89 16.75 15.52 57.00 
587 2 10 12.01 13.87 16.50 71.00 -- - 

17.43 -- -- 588 3 10 10.67 17.19 78.00 
589 --- ~hariatpur 1 10 7.54 17.41 14.61 53.00 - - - 590 2 5 6.12 * 11.66 63.00 - - I - --- --- - 591 2 10 6.90 * 14.94 59.00 
592 Khulna, Shishu Sadan --1 --- 79.00 1 10 9.69 10.75 11.91 --- - - - - - -- --- 593 Khulna, Mujgunni 1 5 7.88 5.49 9.55 23.00 



79 
* Condition was not fulfilled 

Table 5.2 (Continued) 

1 2 3 4 5 6 7 8 
594 !<hulna, Mujgunni I 2 I 1q_i=. 12.9~ * 28.79 6.80 - ----- 

5fo6 595 " 3 51 _ 1_!.77 21.06 14.58 - --·· 
596 Khulna, Baniakhamar I 1 I 5 3.34 6.67 7.92 65.00 

597 - " 
-- - 1 10 5.74 6.37 11.48 56.00 - - - i --- 598 Khulna, Boyra 2 I 15 8.30 6.28 15.33 49.00 -- --- I -- --- --· 599 J:<UET, Dormitory _ . ! 2 151_ 18.70 15.95 22.76 53.00 - ----- - 600 KUET, Engineering ?ection 2 10 14.84 20.99 17.45 52.00 -- - 

I 51.00 601 Khulna, ICMA office 1 5 6.50 8.91 8.88 ---- -·- --- --- -- 602 " 1 101 11.87 10.75 14.72 40.00 
" 19.71 -·- - - ~---- 603 I 3 15 20.35 41.84 6.75 - -·- - - --- -- - - 604 S~iromony private b_uliding 1 10 7.55 12.03 9.81 22.00 -- . - ... --·- 1---·- 605 " I 2 5 4.66 9.32 5.88 38.00 ,_ 

" ---- 606 I 4 15 8.11 9.78 12.87 23.00 - ·-- - 607 Khulna, BOC Rupsa 1 SL 4.62 3.08 5.53 29.00 
608 - 

" 6.52 -- 1 15 4.40 1.73 13.00 - 
" '--7.68 ·-- >---- - 609 1 2Q 11.69 16.06 41.00 - 610 Khulna, Mongla 3 10 9.79 11.30 11.68 85.00 -·- -- -- ---- ·--- ---- 611 " 5 10 10.48 9.14 12.54 29.00 . -- 

24:S2 ---- -- - - ... 612 " 5 20 21.23 26.01 173.00 - --·- II - - -- - - . - 13.74. 65.00 613 6 10 16.57 15.81 -- -- II - 614 6 20 23.52 26.61 27.66 113.00 - II -- ---- 
112.00 615 9 10 12.03 13.35 14.18 

t:516 II I 13r~ 16.91 16.12 20.24 136.00 - - -- ----- 617 " I 13 20 21.63 25.61 28.48 22.16 

-t 
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Figure 5.1 Average Qu from correlation equations (out side KCC) 
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43 
42 

Khulna, Mohila Techers TC -- - - 38 ___ ._ 
39 
-'-- - -- - ~QL._ _ _'Shulna, Khalishpur 

_ 41 KUET Road, Fulbarigate 

10 
15 
10 - 
5 

10 

Khulna, ICMA 

24 
25 - 26 
27 --- 28 
29 
30 
31 
32 ___ .__ 
33 __ ._ _ 
34 - --·--- 35 -- 
36 

_c__ 

37 

5 

10 
5 
5 - 
5 

15 

13.11 20.13 
-- _JI------- 

16.38 16.27 ~----1 
19.78 15.31 +-~ 

ti 10 

1 
2 

3 
3 
1 
2 
2 
2 I 

2 
3 

I 3 
1 
1 
1 -- 1 

4 
5 
6 

25.13 41.60 
14.20 22.76 --- 
21.49 25.17 -- -----1- - ---· 15.57 20.41 

--3.30 - -16.27 
-3.06 18.20 

3.45 22.00 
3.02 17.24 

10.94 17.24 _,_ 
1 15 22.94 20.40 
2- 10 ----=14.73 16.55 

- - 
1 15 18.72 20.41 
1-L... -10 10.93 54.32 ----- 1 15 39.30 31.55 - -'--- 
1 20 37.22 57.62 --- - 2 10 12.88 19.63 
2 20 16.92 62.40 

8.92 31.65 
- -16.14 -· 4.39 -- 11.05 17.20 

5.15 -- 9.67 
1 O -9.29 ·-- 9:6i 
15 - 10.90 10.10 
20 30.98 34"]0 - -- - 5 6.12 27.00 
10>-- 11.04 - 19.35 - 5 8.90 51.60 - ----- 10 14.89 40.00 - 
151----~2~3~.2~6~---=2~6.~6~01 
20 27.42 26.60 
-l 8_.8_9__J 5_8_.6Q 

Khulna, S~iromo~y 

21 - 22 
23 

19 
20 

-13 - KU, Assitant Professor's Quarter 
--14 - -- .• - 

15 --KU~dminstrativeBuilding 
16 Khuin~Helatoa Market -- -- . -- 17 " ------ -- 18 

11 
-12-- 
---·---- 

~! Khulna University, 2nd Acdm Bldg 1 

. -- ; ~ - KU, Profes~~rs QuartC; -1- _; 
- 5 KU, Class-Ill Employee's Quarter 1 

67 -= .. I 2 KU, Class-IV Employee:~_Quarter. 1 
-·· 8 _ __KU. Ladis Hall I _ 1 

9 " 2 ,. - -- --- - 
10 

5 6 3 
kPa kPa 

4 
feet 

in 

Bore Dep- qu, according to 
hole th Karlsson Laboratory 
no. & Vebera test result 

-t"" Serial Area & Location 
No. 
of of 

Bore Bore hole 
hole 

1 2 

Where Existing 
LL>20% soil report 

Table 5.3 qu from calculated and existing result at KCC 
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Table 5.3 (Continued) 

1 2 3 4 5 6 -r- 44 KUET Road, Fulbarigate 3 5 6.42 34.00 --- 45 Shir<?mony police bar~k 5 7.61 91.80 
46 1 10 12.15 100.00 

-47 I 
151 _-19.60 -- 2 --l 48.00 - 

48 ~=- 1 
5 5.82 65.00 

101 --~·~5 49.00 
3 15F 12.9~ 23.00 

-51 --- ----- 3 20 15.45 25.80 --- - - 52 4 20 17.58 23.00 
53 5 10 11.06 32.60 
54 Khulna, Goalkhali 1 5' 13.13 32.60 - 55 1 15 78.24 41.28 
-56 ·- - 

45.93 2 20 25.74 
57 3 15 40.73 49.54 
58 3 20 30.98 46.33 
-59 - 4 15 43.81 26.54 -- -- -- 60 4 20 30.14 53.51 - 61 10 )- Khluna, Cable Shilpa 4 10.27 29.64 

62 5 15 15.13 20.03 
63 6 10 13.41 74.11 
64 6 15 13.57 26.82 
65 Khulna, 100 Bed Diabetic Hospital 1 10 14.38 86.00 
66 Khulna, Helatola 1 15 63.94 66.00 
67 2 10 10.42 63.00 
68 Shiromony Police TC 10 11.53 76.92 
69 1 20 17.41 45.00 
70 2 5 8.89 79.50 
71 2 15 14.99 96.52 
72 4 10 10.15 43.80 
73 6 15 11.42 36.12 ---- 74 8 20 17.13 49.37 
75 9 15 13.92 56.19 
76 11 20 16.99 38.86 
77 .. 12 10 12.72 45.76 -- -- 53.40 78 15 5 8.56 - - 76.00 79 Khulna, Ghat no-4 1 15 42.47 
80 Khulna, Gallamary Bridge 3 15 18.17 s:r.oo 
81 Kh~na, Navel School 1 5 10.17 84.20 - - - 82 2 10 18.91 18.00 
83 2 201 22.79 29.50 
84 Khulna, Faraji~arn 1 10 17.14 80.00 - 85 2 5 8.37 68.00 

" 151 
- 86 2 27.81 54.00 

88 Khulna Mohila TTC 6 20 14.24 36.30 
-- Khulna Tibbet Market --- 89 1 10 11.26 54.30 .. ---··-- 90 1 15 39.19 31.50 

-91 1 20 35.32 57.70 -·-- 
12.63 ---- · 92 2 10 19.68 

-93 - --- ---- ----- 2 20 16.80 62.48 
-94 .. ------ 3 10 9.48 31.65 
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_ Khulna, Tarerpukur 

Khulna, Goalkhali Hostel 

Khulna, Fulbarigate 

Khulna Shusu Sadan 

143 
144 1450- 

3 

---- Gallamari -- 

142 

140 
T,ffr- 
138 

-135 
136 - 137 

132 
133-- 
134 - 

128 
129 

t--- 
130 
131 

126 l-....,-::-:::+------·------------- 127 " 

2 
1 
3 

- - Sonadanga RIA 
125 

---.,..i------- 
123 
122 

117 

--- .. 116 
115 

110 
---:-~-- - --- 111 

Khulna Imam 1 C 

!(~ulna, Mirerdanga 

Khulna, RPATC Building 

Khulna Environ Research 

Khulna Tibbet Market 
Khulna BPRTC office 

108 
109 

107 

-- ~ (\!:,. ,vu 

104 
105 

103 

98 
99 

100 
101 
102 

97 
96 
95 15 16.69 4.39 

20 - 57.70 - 77.00 
20 42.89 -~.00 
20 --41.17- - 53.00 - 

I 3 20 71.82 35.00 
2 15 - - 13.75 37.00 -- 3 5 4.44 14.56 
3 -10 -~s 32.40 
1 5 -- 7.68 - 73.70 - --- 1 10 13.90 71.30 
1 15 15.69 12.90 
1 15 11.80 - 20.89 
1 20 18.68 - ·26.70 
2 10 20.55 17.90 ---- - ------c-1 2 15 40.12 37.60 
2 -20 21.15 17.90 

- - 3 10 26.47-- 38.20 
_1_12-- .. _ --_:_ 3 I 20 - 21.40 21.20 

113 Khulna, Rupsa Chanmari 1 f 15 23.19 23.60 
114,____ - " --- - - 2 15 15.79 51.00 

t-r- - 2 20 21.86 74.60 
- 

3 10 18.70 24.10 
3 15 15.17 39.60 ,_1_1_8 - -- " - - 3 20___ 18.38r--- 2Li0 

119 -Khulna _?Onadanga Tha~a -- - - - 1 -- 5 13.80 90.00 
,-.1.,--,2""""0-;--- " - - -1- - 10 69.33 35.80 

121 - - - " - ···- - 1 15 . - -10.fa·r--·- 18.60 
. - - -- - --,-,;----- 
4 5 4.44 49.30 

-1--- -- t-------,----- 
4 15 12.56 31.60 
-1- --5, 5.75,- ·--9.60 
1 10 -· - 9.93 -----9.70 
1 ~15 11.42 10.10 
1 20 33.01 34.00 

-1-c- 5 6.76 27.80 
1---10 - 11.79- 19.20 
1 -·--g - 7.15 81.00 
1 15 34.25 46.00 - 
2 10 12.22 27.00 
2 20 -52.05 66.00 
3 10 -- 10.53 38.00 
1 s a:111-- 49.oo 
1 15 -21.56 - 51.00 
2 10 - -14.51 37.00 

- ---- --- 2 20 31.96 27.00 
1 15 - 78.20 -41.30 
2 20 - 25.80 - 46·.oa - ·- 15 41.43 49.00 -- - ----- 1 5 6.16 95.00 
2 ---15 20.90 54.00 

Khulna. Medical college Hostel- I 1 -- 5 12.13 75.00 

3 2 4 5 6 
3 -~- ' 

Table 5.3 (Continued) 
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• Calculation was not done 

* 2.61 
* -- -fa.09 

Khulna, Baniakhamar 

1 
2 
3 

- 

1 
1 - 
2 - . 
2 
2 

Khulna, Shishu Sadan 
Khulna, Mujgunni 

- - 
154 
155 
156 
157 -- - 
158 - 
159 -- 160 --- 161 - 
162 - 163 

20 
10 
10 
5 

10 
5 - 
5 

10 
15 - 15 - 
10 

Khulna, Medical Mosque 
I 20 

15 
149 
150 

'152 

2 
3 
1 
2 
3 
1 

147 
148 

1 I 15 18.01 _4_6:29 
2 10 13.89 54.00 

- 20 --66.92 ----29.00 
37.38 - -26.00 
50.75 23.00 
46.93 - 15.00 

--1-7.66 -~.00 
----- - --- 

11.91 79.00 
- ··-- 9.55 23.00 

--28.79 -·- 6.86 
---- ----- 14.58 54.00 

!4~ __ Khulna, Medical college Hostel 
6 5 4 3 1 2 

Table 5.3 (Continued) 
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Figure 5.2 Average Qu from correlation equations (KCC) 

Karlsson+Viberg, LL>20% Bjerrum+Simons. Ll>0.5 Bjerrum+Simons, Pl>5% 
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Figure 5.3 Average Qu from correlation equation and existing soil report (KCC) 

Existing Soil Report Karlsson+Viberg 
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-~- -Fig.uro·S.4tcComparisoo of q11 between calculated and laboratory test result 

No of sample 

4 3 2 1 
0 ~' -------------------------------- 

.....,_Calculated from disturbed samples 

-€- Direct test from undisturbed samples 

-:3'----. ---··----·------- 60 r-·---- 
1 

~ 40 I 
:J I 
v20 L __,~~ 

Bore Location Depth !Water Moisture Liquid!Plastic !Specific Sub- IBulk rffectie ~" According to felu from 
:Hole of Fbte Content Limit ~imit braviry merge !Unit ressure Karlsson+Veberg Lab test 
no. Bore Hole (ft) Kft) W% LL% PL% , unit wt weight kPa kPa 

106 KUET Campus I 5 1.5 34.31 .:i4.40 I 28.57 I 2.70 55.067 117.471 368.94 I 9.61 I 16.20 
101 i .. 5 ' 1.5 34.69 41.40 I 24.51 I 2.70 54.776 117.181367.48 8.34 I 21.00 
108 .. . 

22.65 45.50 I 34.67 123.221-+22.72 9.21 I 19.00 I 5 1.5 2.70 65.325 
109 ! .. i 5 3.5 27.39 -o.ool 26.-+7 2.67 60.I9 I t22.59j 519.35 9.95 59.00 

Table 5.4 Comparison of q, between calculated and laboratory test result 
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Figure 5.5 q, (Existing Soil Report versus Correlation equation) 

qu (Existing Soil Report) 
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1 
1 

, __ 

1 

Depth qu 
Laboratory 
test result 

- 

Area & Location 
Serial 

No. 
of 

54.32 
- _1_5,__ 66.00 

- s~- SfsO 
5 51.00 

10 59.00 
--5- - 75.00 - 15 23.00 

5 1i10 --- 15 38.00 --- 1 5 23.00 
1 5 84.20 
2 - 1 s ----37.oo 

_ 1 +-= 15 23.60 1 10 17.20 
1 10 22.00 ---- 
1 10 79.00 

1 2 3 4 5 
__ JJ_ Banargathi 1 5 2.33 

2 Baniakhamar 1 r~ -- 8.07 - -r---- - Boyra .. 1 20 4.91 ,-=- 4 Daulatpur 
1 

1 10 _ 2.61 
5 Gallamari 1 1 5 27 .80 

- 6 -- Hazi Mohsin Road 1 1 I 5 22.91 
7 -- Iqbal n_agar 1- i- .. 5 --10.47 

---8·+-- Khalis~pur 1 f ~~ __ 13.~~ 
__ 9 __ _ Khluna, Cable_ Shilpa 4 10 29.64 

10 Khul~a_ BPRTC office__ I 3 _ 20.... _ 77.00 
11 Khulna Environ Research 1 20 52.00 

•---1-2 - -Khulna lm~m TC-- I 1 ~'=.__15._ - 2D.89 
13 l<hulna Mohila TTC I 6 20 36.30 

•---1·4-~----Khulna Shusu Sadan --- .. j 1 --~--r---81.00 
15 __ Khulna Sonadanga Thana j 1 5 ---90.00 

•~--1-6 Khulna Tibbet Market - - _1_,___ 10 ...... ----54To 
17 Khulna University, 2,id Acdm Bldg 1 - 5 -- 16-.27 

1----1-8 Khulna, 100 Bed Diabetic Hospital - - 1- - 10,__ --86.00 
-- - - --'---- - 

19 Khulna. Baniakhamar 1 5 65.00 ---- --- - ~ ---- , ?O Khulna, B~C Rupsa 1 _ ~ 29.QQ 
21 Khulna, Boyra __ _ 2 15 49.00 
22 Khul~Farajipara 1 __ 10 80.00 

__ _?3 Khul~a. Fu!barigate 1 5 49.00 
24 Khuln~~ Gallamary _Brid[~ 

11 
3 .__ 15 51.00 

25 Khulna, Ghat no-4 1 15 76.00 
26 Khulna, Goalkhaii j 1_ - - 5 32.60 
27 Khulna, Goalkhali Hostel , 1 15 41.30 --·- -- -- ___ 2~ _ Khulna, Helatoa Market 

~ Khulna, Helatola 
__ 30 Khulna, ~M~- 

31 Khulna, ICM~_off 
32-- Khulna, Khalishpur 

--3-3 Khulna, Medical college Hostel - ,_ 1-- 
34 Khulna, Medical Mosque 
35 -Khulna, Mirerdanga 
36 Khulna, Mohila Techers TC 
37 Khulna, Mujgunni 
ja Khulna. Navel School · 

---39 - ~~-~~a.! RPATCBuilding 
~- _ '!Q Khul~a~ Rupsa Chanm~ri 
__ i!_ Khulna, Shiromony 

42 Khulna~hirom_o~y private plot 
43 Khulna, Shishu Sadan 

in Existing 
Bore soil report 
hole feet kPa 

Table 5.5 Location of Bore hole ( for qu result) at KCC 

Bore 
Hole 
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Table 5.5 (Continued) 

2 3 4 5 
44 Khulna, Tarerpu_kur 1 5 95.00 
45 KU, Adminstrative Building 1 15 20.41 
46 KU, Assitant Professor's Quarter 1 15 20.40 
47 KU, Class-Ill Employee's Quarter 10 22.76 
48 KU, Class-IV Employee's Quarter 1 10 20.41 
49 KU, Lad is Hall 1 5 16.27 
50 KU, Professor's Quarter 1 10 41.60 
51 _KUET Road, Fulbarigate 1 5 54.50 
52 KUET, D~~mitory 2 15 53.00 ---- 53 KUET, Enrg. S~c 2 10 52.00 
54 ~irjapur ~oa~- 1 5 5.02 
55 __ Mojit sarany 1 5 15.06 

=-;f~-=--- - __ Moylaeota _ I- 5 13.09 
~uja11nni R/A. 1 I 20 4.91 - - -~ -- --- 58 Mujgunni 1 5 6.54 - - 59 Municipal Tank Road 1 5 17.02 - - . 

2.61 60 Nirala 

I 
5 

).. 
61 Poyltechnic 5 4.49 
62 Prantic, Sonadanga 1 5 2.72 
63 Shaikh para 1 I 20 4.91 - 64 Shaikh para Main Road 1 5 2.18 
65 Sher-e-Bangla Road 1 5 10.25 
66 Shiromony police b~rrak 1 5 91.80 
67 Shiromony Police _TC 1 10 76.92 
68 Sonadanga 1 5 16.37 --- 69 Sonadanga Main Road 3 10 36.13 
70 - - ~onadanga f3{A 1 5 9.60 
71 Sonadanga R/~ph-1 1 5 2.18 - 72 Tut para 1 5 2.61 
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Figure 5.6 Location of Bore-hole (Auger boring and Existing report) at KCC area for qu 

- - ,._ .. ·-- 

), 
~ e51 J , 

--·-- _ .. --. .-- ... -·-··- l 

.- . . . ~ 

1 km 

Scale 

&llf.fft! ...._, repof1 e 
Augcr8odn1 • 

KHULNA CITY CORPORATION AREA MAP 



92 

Figure 5.8 Profile of q, at KCC area through section Xl-X2 at depth 10 feet 
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Figure 5.7 Profile of Qu at KCC area through section Xl-X2 at depth 5 feet 
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Figure 5.10 Profile of qu at KCC area through section Yl-Y2 at depth 10 feet 
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Figure 5.9 Profile of q, at KCC area through section Yl-Y2 at depth 5 feet 
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For this purpose correlations proposed by Skempton (1944)17 Eq. 2.225 is used. Values of 

Cc obtained by using this formula on the test results of existing soil reports (210 Nos. 

data) are shown in Table 5.7. With these values graphs are plotted in Fig.5.13 which 

5.4 Comparison of Cc (Calculated and Laboratory results) 

Figure 5.12 Profile of Qu at KCC area through section Zl-Z2 at depth 10 feet 

Z2 

20 

18 

16 

14 

12 .. 
Q. 
.x 10 
::i 
tT 8 

6 

4 

2 

0 

Z1 

Figure 5.11 Profile of q, at KCC area through section Zl-Z2 at depth 5 feet 
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While performing auger boring, when drilling was complete water table were recorded. 

From these results, instantly observed waler table profile is prepared shown in Fig. 5.25 

5.6 Profile of water table of instant observation 

5.5 Profile of Peat layer 

Bore logs of soil reports or KCC arc collected from the different sources (KUET, Khulna 

University, different organization, persons). Location or bore-hole and existence of peat 

layer al KCC shown in Fig. 5.20. From these bore logs, the peat layers were identi fied 

within levels of 5-10 feet, I 0-20 feet and the rest are in Table 5.9. Three maps are 

prepared showing the spatial distribution of peat layers as or where present in the above 

mentioned 3 levels shown in Fig. 5.21, 5.22 and 5.23. Pro tile of peat layer approximately 

North-South direction shown in Fig. 5.24. 

' Khulna-Jessore highway 5how11 in Fig <; 16 & 5.!7 and (iii) the rest of the area away from 

Khulna-Jessore highway shown in rig. 5.18 and 5.19. 

depending on the available data. Profiles are (i) between Bhairab river and Khulna-Jessore 

highway shown in Fig. 5.14 and 5.15 (ii) approximately within I Km area parallel 'to 

Compression index (Cc) obtained both from soil report which has been used for 

construction work in Khulna city and from auger samples (using Eq. 2.2) is used to make 

profile for Cc. Although data of Cc was not enough in number to make conclusion on the 

basis of homogeneous distribution for the whole KCC area, these profile were made 
I 

5.4.1 Profile of Cc 

shows the compliance or the calculated Cc values obtained from correlation equations 

with the laboratory test values. Values of Cc from auger boring obtained in Table 5.6 are 

compared with the values of Cc obtained from correlation equation along with actual lest 

result of Cc. 

It can be concluded from Fig. 5.13 that proposed by Skempton ( 1944)17 being the 

conservative side best represents the laboratory results of the existing soil reports valid 

testing its use for indirect equation Cc. Thereby the use of Cc obtained indirectly from 

auger boring samples can be a reasonable basis for Cc profile. Location of bore-hole of 

KCC area shown in Table 5.8. 
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Table 5.6 Calculated Cc (Sample from Auger boring) 

Bore Location Dep Liquid Cc, According to 
Hole of th Limit Skempton (1944), 
no. Bore Hole (rt) LL% Cc= O 009(LL· 10} 

1 2 3 4 5 
1 I Labonchora (South) 5 76.30 0.597 
" .. 10 51.20 0.371 
2 .. 5 69.75 0.538 .. .. 10 47.80 0.340 
3 .. 5 35 50 ' 0.230 
" I .. 10 47.25 

I 
0.335 

4 .. 5 41 20 0.281 .. .. 10 98.57 0.797 
5 Labonchora (West) 5 45.10 0.316 I 
" .. 10 46 50 0.329 
6 .. 5 35 50 0.230 .. .. 10 42.10 0.289 
7 " 5 41 20 0.281 
" .. I 

10 102.45 0.832 
8 .. 5 39.50 0.266 
" .. 10 154 20 1.298 
9 Labonchora (East) 5 34.00 0.216 . 
" " 10 32.00 0.198 . 

10 " 5 35.50 0.230 
" .. 10 48.30 0.345 .. . 

11 5 34.50 0.221 
" " 10 46.30 0.327 

12 
I 

Labonchora (North) 5 4R 50 0 347 
' u .. 10 45.20 I 0.317 .. 52.50 

. 
13 5 0.383 I 

" " 10 59.00 0.441 
14 I " 5 49.50 0.356 
" .. 10 31.20 0.191 

15 " 5 48.00 0.342 .. I .. 10 41.50 0.284 . 
16 .. 5 39.50 0.266 .. .. 10 49 20 0.353 
17 .. 5 34.00 0.216 
" " 10 32.00 0.198 . 

18 " 5 35.50 0.230 
" " 10 48.30 0.345 

19 Shipyard (West) 5 34 50 0.221 
; I " .. 10 46.30 0.327 I 

20 " 5 38.50 0.257 
" .. 10 35.00 0.225 .. . 

0.338 21 5 47.50 I 
" .. 10 215 40 I 1.849 I 

22 " 5 43.10 0.298 .. " 10 57.60 I 0.428 
23 " 5 55.50 I 0.410 

I 
" .. 10 43.20 0.299 

24 
I .. 
I 5 46.50 0.329 
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Table 5.6 {Continued) 

2 3 4 5 
24 Shipyard (West) 10 102.50 0.833 
25 5 46.20 0.326 

10 145 80 1.222 
26 5 45.10 0.316 

10 42.10 0.289 
27 5 59.20 0.443 

10 39.00 0.261 
28 Shipyard (West) 5 59 40 0.445 

10 56.70 0.420 
29 Rupsa (West) 5 38.90 0.260 

10 42.50 0.293 
30 5 34 00 0.216 

10 35.50 0.230 
31 5 42.10 0.289 

10 48.20 0.344 
32 5 32 10 0.199 

10 159.50 1.346 
33 5 34.20 0.218 

10 41.20 0.281 
34 5 42.10 0.289 

10 32.10 0.199 
35 Toot Para 5 36.50 0.239 

10 200.50 1.715 
36 5 34.00 0.216 

10 32.50 0.203 
37 5 46.00 0.324 

10 52.60 0.383 
38 5 35.26 0.227 

10 65.29 0.498 
39 5 39.20 0.263 

10 121.30 1.002 
40 5 45.20 0.317 

10 35.40 0.229 
41 Faraji para (Moyla Pola) 5 41 50 0.284 

~ 10 164.30 1.389 
42 5 35.60 0.230 

10 34.00 0.216 
43 5 38 00 0.252 

10 35.50 0.230 
44 5 31.00 0.189 

10 34 50 0.221 
45 5 35.60 0.230 

10 45.80 0.322 
46 5 32.50 0.203 

10 47 50 0.338 
47 5 49.50 0.356 

10 214.40 1.840 
4ti Basu Para 5 35.50 0.230 

10 38.40 0.256 
49 Shibbari 5 42.50 0.293 
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Table 5.6 (Continued) 

2 3 4 5 
49 Shibbari 10 210 10 1.801 
50 5 35 50 0.230 

10 35.00 0.225 
51 5 41.20 0.281 

10 39.50 0.266 
~? 0 47.10 0.334 

10 26.40 0.148 
53 5 56 20 0.416 

10 42 50 0.293 
54 Gobarchaka 5 35 00 0.225 

10 47 50 0.338 
55 S.Danga Bus Stand (S) 5 39 20 0.263 .. 10 198.35 1.695 
56 5 39 20 0.263 

10 55 00 0.405 
57 Bus Stand (S) Bypass 5 52 10 0.379 

10 214.50 1.841 
58 5 48 60 0.347 

10 123.40 1.021 
.59 · Gallamari 5 57.50 0.428 

10 34.50 0.221 
60 Bus Stand (N) Bypass 5 45.80 0.322 

10 48.60 0.347 
61 5 56.00 0.414 
62 5 34.60 0.221 

10 45.20 0.317 
63 Medical college (West) 5 34.26 0.218 

10 76.50 0.599 
64 " 5 45.86 0.323 
65 5 60.25 0.452 

10 78.00 0.612 
66 Boyra More {South) 5 41.50 0.284 

10 211.30 1.812 
67 5 45 86 0 323 
68 5 27 50 0 158 

10 35.50 0.230 
69 5 57.50 0.428 

10 34.50 0 221 
70 5 54.20 0.398 

10 55.00 0.405 
71 5 35.00 0.225 

10 47.50 0 338 
72 Boyra Samad Sir Plot 5 34.60 0.221 

10 36.50 0.239 
73 5 39.50 0.266 
" 10 32.80 0.205 

74 5 34.00 0.216 
10 34.80 0.223 

75 Mo] Police Linc (Eact) r 72.00 0.558 .J ...,, 
" 10 59.00 0.441 
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Table 5.6 (Continued) 

1 2 3 4 5 
76 Mujgunni R/A 5 29 40 0.175 

10 46.00 0.324 
77 Boyra More (East) 5 35 40 0 229 

10 57 40 0.427 
78 5 48.20 0.344 

10 49.10 0.352 
79 5 44.20 0.308 

10 34.20 0 218 
80 5 39 30 0.264 

10 29.30 0.174 
81 5 46 90 0.332 

10 124 00 1.026 
82 Boyra (Central) 5 54 10 0.397 

10 59 80 0.448 
83 Raycl Mahal (East) 5 54 20 0 398 

10 55.41 0 409 
84 5 46 20 0.326 

10 27.40 0.157 
85 5 43 80 0.304 

10 32.10 0.199 
86 Rayel Mahal (East) 5 38 50 0.257 

10 66.50 0.509 
87 5 35.00 0.225 

10 47.50 0.338 
88 5 35.00 0.225 

10 54.20 0 398 
89 5 35.00 0.225 

10 49 30 0 354 
90 Rayel Mahal (West) 5 47.50 0.338 

10 43.10 0.298 
91 5 74.50 0.581 

10 45 00 0.315 
92 5 31.50 0.194 

10 54 10 0.397 
93 5 42.10 0 289 

10 46.20 0.326 
94 5 39.40 0.265 

10 49.70 0.357 
95 5 54.12 0.397 

10 31.20 0.191 
96 5 37 51 0.248 

10 29.41 0.175 
97 5 49.58 0.356 

10 69.28 0.534 
98 5 55.14 0.406 

10 47.26 0.335 
99 5 65.24 0.497 
" 10 57.12 0.424 

100 Bastohara (East) 5 42.18 0.290 
-4\" 10 98.50 0.797 
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Table 5.6 (Continued) 

1 2 I 3 I 4 5 
101 I Bastohara (North) 5 I 99.00 0.801 .. I " 10 295.00 I 2.565 
102 I Natun Rasta More 5 ! 48.00 I 0.342 I I . 

" .. 10 41.50 I 0.284 
103 I Daulat Pur I 5 42.50 I 0.293 

" .. . 
0.369- 10 ! 51.00 

l - - 104 Raily gate 5 34.00 0.216 . 
" I .. 10 27.50 0.158 . 105 KUET (Civil Dept.) I 5 

I 
31.52 0.194 

" .. I 10 34.60 I 0.221 I - - 106 KUET Campus I 5 I 54.40 0.400 
107 .. 5 

. 
47.40 I 0.337 

108 
I 

.. . 
45.50 I 0.320 5 I 109 .. 5 40.00 0.270 i 



101 

Table 5.7 Cc from Calculated and laboratory test result 

Serial Location Bore Depth Liquid Compression index (Cc) 
no. of hole Limit According Existing 

Bore Hole no feet LL% to Skepton Report 
1 2 3 4 5 6 7 
1 Tala, Sub Registry off 1 10 42.00 0.?8~l 0.220 

I 2 Barisal TTC 2 10 47.001 0.3331 0.500 
3 Borguna, Police Line 1 10 45.20 0.317 0.350 

' I 

4 " 2 15 35.001 0.225 0.450 
5 " 3 5 44.201 . 0.308 0.340 I ! 6 " 3 15 33.80 0.214 0.300 I 

7 I Bhola, Shilpakala Academ 1 15 I 29.501 0.176 0.300 
8 l " 5 20 30.20 0.182 0.200 
9 Jhinaidha, Dormitory 1 15 40.00 0.270 0.349 
10 " 1 20 37.00 0.243 0.217 
11 .. 2 15 41.00 0.279 0.381 
12 Khulna, ICMA 1 

I 

10 48.00 0.420 0.342 
13 I .. 1 15 143.00 1.197 2.650 
14 l .. 1 20 51.501 0.374 0.420 
15 I Barguna, Shilpakala Acadm 1 10 44.00 0.306 0.290 
16 Magura, Shishu paribar 1 10 I 60.ooJ 0.450 0.469 
17 " 2 10 64.50 0.491 0.395 
18 " 5 10 61.00 0.459 0.269 

I .. sz.ool 19 I 6 10 0.468 0.432 . ' 20 " 7 10 53.00 0.387 0.290 I 
21 I Bagerhat, DigraJ G/house 2 20 39.60, 0.2661 0.31'5 
22 Khulna, Fultala Thana 3 10 32.00 0.198 0.210 
23 Khulna, Mohila TTC 1 I 15 48.00 0.342 0.580 
24 .. 2 10 78.00 0.612 0.450 
25 Barguna, Patharghata 4 10 34.00 0.216 0.240 
26 Khulna, Khalishpur 1 10 31.00 0.1891 0.240 
27 KUET Road, Fulbarigate 1 15 96.00 0.774 0.530 

' ' 28 Khulna, Shiromony Police 1 10 32.00 0.198 0.360 
29 .. 3 15 31.50 0.194 0.240 

I ' 30 .. 3 20 30.50 0.185 0.47Q 
I 

31 I 
" 5 10 32.001 0.198 0.320 . 

38.501 o.257r 32 Barguna, Police Fari 1 5 I 0.180 . 
38.00! 0.252j 33 " 1 20 0.980 

34 " 3 20 36.001 0.234 0.180 
35 " 5 10 40.00. 0.270 0.160 

I 
0.2341 36 Khulna, Cable Shilpa 6 10 36.oo1 0.180 

37 ! Pirojpur, Ansar & VDP 1 10 55.001 0.405 0.456 
38 " 1 15 0.342 0.365 I 48.00 
39 I " 1 20 46.00 0.324 0.465 
40 I " 3 10 52.50 0.3831 0.510 I ioz.oo] 41 I " 3 15 0.828 0.400 

I I 

42 Bagerhat, Chitolmari Thana 2 20 43.201 0.299, 0.381 . 
43 Satkhira, Police line 1 10 35.00 o.zzs: 0.300 

I 

44 Kin, 100 bed diabetic hospital 1 10 47.00! 0.333 0.370 
45 

I 
.. 1 10 41.30 0.282 0.170 

46 .. 1 15 I 
38.00, 0.252 0.230 
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Table 5.7 (Continued) 

~ 
2 3 4 5 6 7 

47 Kin, 100 bed d1'.abetic hospital I 2 15 39.001 rn~J - - 0.260 
48 4 10 35.50 0.300 
49 5 5 38.801 0.190 
50 Khulna, Helatola 1 15 185._QOI 1.575 1.050 ~- - - - - - - 51 2 20 69.00 0.531 · 1.480 --- - -- 
52 Satkhira, Ashashuni 1 5 39.0Qi 0.261 0.320 - 
53 4 5 53.oo1 0.387 0.510 
54 Shiromony Police TC 1 10 32.001 0.198 0.244 
55 1 20 30.001 0.180 0.167 
56 2 15 34.00 0.2161 0.357 . . . -- ------ -- - 
57 11 20 30.00 0.180 0.311 
58 Bhola, Police Line 2 10 35.00 0.225 0.290 
59 Bhola, Jail obser Tower 1 10 32.00 0.198 0.320 
60 4 10 32.00 0.198 0.330 
61 Jessore, Jhikarghacha 20 46.20 0.326 0.350 

.... 0.252 - 0.277 62 Jessore, CJenapole L I !i 38.00 - --- --·---· 63 Khulna Gallamary 3 15 42.00 0.288 0.480 
64 Barisal Blind school 1 20 32.60 0.203 0.136 
65 2 10 43.00 0.297 0.212 
66 2 15 32.00 0.198 0.122 
67 2 20 31.00 0.189 0.164 

I 
68 3 15 36.00 0.234 0.202 
69 Barisal Fire station, Banari 1 5 41.00 0.279!_ 0.28Q 
70 1 15 34.00 0.216 0.53Q 
71 2 15 30.20 0.182 0.480 
72 3 10 37.50 0.248 0.340 
73 3 15 33.00 0.207 0.260 
74 Barisal DC court 3 5 39.00 0.261 0.239 
75 Magura, Collectary bldg 2 15 35.501 0.230 0.490 

. 76 4 20 33.40 0.211 0.310 
77 Rajbari, Police station 1 5 31.00 0.189 0.106 
78 Khulna, Farajipara 1 1 I 47.00 0.333 0.246 r - -- 
79 2 15 68.00 0.522 0.270 
80 3 5 44.80 0.313 0.163 
81 3 1 41.50 0.284 0.194 
82 Jessore, Benapole Office 2 20 39.00 0.261 0.240 
83 Jhinaidha, Ansar VDP 1 5 39.00 0.261 0.470 
84 2 5 38.00 0.252 0.290 
85 3 5 39.00 0.261 0.210 
86 KU, Academic-II 1 5 63.00 0.477 0.445 
87 6 5 48.00 0.342 0.367 
88 KU, Prof qtr 10 85.00 0.675 0.960 
89 1 20 53.00 0.387 1.260 
90 KU, Class-Ill 2 15 so.ool 0.450 0.460 
91 KU, Asst!. Prof 1 15 65.00 0.495 0.395 
92 Khulna, ·Shishu Sadan 2 15 112.00 0.918 0.670 
93 2 20 326.00 2.844 2.500 
94 3 10 42.00 0.288 0.250 
95 Patuakhali, SP 3 15 42.00 0.288 0.110 
96 4 10 44.00 0.306 0.180 
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42.00 0.288 
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66.50 0.509 
79.001 0.621 
80.00 0.630 
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87.00 0.693 
36.00 0.234 
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39.00 0.261 
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Faridpur court bl~g _ 
Farid ur medical hostel 

Shariatpur Sub-Regist 
Patuakhali, invest tower 

Madaripur, Sadar 
Khulna Goalkhali 

Rajbari, private bldg 
Madaripur, Shisu paribar 

Shariatpur, Naria Thana 
Shariatpur, Damuyada 
Jessore, Shisu paribar 

Pirojpur, Nazirpur 
Barisal, Gournadi 
Jessore, Navaron 

Shariatput, Darmitory 
Khulna, Dumuria 

Shariatput, Damuda 
Khulna, Fulbarigate 

Bhola, Borhanuddin 
Bhola. Sadar 

Jessore, General Hosp 
Barisal, Circuit house 

Barisal, Uzirpur 

.ressore 6 story bldg 

Jhalokati, Police Qtr 

Patuakhali, SP 97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 I 

124 
125 
126 
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128 
129 
130 
131 
132 
133 , 
134 -[- 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 

6 7 5 4 3 2 1 

Table 5.7 (Continued) 
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Table 5.7 (Continued) 

1 2 I 3 I 4 5 6 7 
147 I Faridpur medical hostel 3 15 34.00I 0.216 0.530 

' . : : 
0.300 148 

I 
Barisal Textile inst. 2 10 : 31.00 0.189 

. - 149 Barguna. Zakiertabak 1 10 40.00 0.270 0.320 
I .. 150 I 1 20 38.00 0.252 0.310 I I I 

151 Bhola Shilpakola • 5 20 30.00 0.180 0.200 l I I I 
152 Bagerhat, Morelgong 1 15 I 36.00 0.234 0.290 I ' 153 I Shariatpur DC court ' 2 I 10 I 39.00 0.261 0.240 

I I I 154 Khulna, Shisu sadan 1 I 10 35.00 0.225 0.200 
155 KUET Officer Dormitory 2 15 ; 61.00 0.459 0.500 
156 Jessore, Monirumpur 1 1 27.001 0.153 0.207 

I I • 157 .. 2 10 24.00 0.126 0.540 
158 l Barguna, Taltola Thana 1 10 43.00 0.297 0.480 
159 .. 5 10 43.00 0.297 0.350 : l 
160 Satkhira. Shilpakola 

I 
1 I 5 48.00 0.342 0.150 

161 .. i -- 1 10 37.00 0.243 0.270 
I I I 

162 " I 2 10 35.00 0.225 0.280 ! I 0.260 163 Barisal, Jail kitchen 2 I 10 34.00 0.216 
164 " 

I 
3 10 I 32.00 0.198 0.230 

165 
I I Jhinedha. Jail 2 10 63.00 0.477 0.530 

166 .. I 4 I 10 I 32.40 0.202 6.49'b 
167 I .. ' ' 5 I 10 ' 42.00 0.288 0.440 

I " 
I I I -- 168 7 I 10 44.00 0.306 0.440 I I 

I 169 " 8 10 70.00 0.540 0.350 
170 Khulna Mohila TTC 

I 
6 20 42.00 0.288 1.340 

171 Barisal, Muladi 4 5 f 35.00 0.225 0.360 
172 Khulna Helatola 1 I 

15 I 104.00 0.846 1.200 I 
173 " 2 10 47.00 0.333 0.310 
174 .. 2 I 20 I 38.00 0.252 0.480 
175 Gopalgong, Hostel 1 I 

15 I 38.00 0.252 0.420 I I 
176 I " 1 20 I 40.00 0.270 0.346 I 177 " 2 20 I 40.00 0.270 0.390 

I I I 178 Khulna BPATC, Off 

I 
3 ! 20 I 115.00 0.945 0.800 

179 Bagerhat, Mongla fire 1 5 40.00 0.270 0.496 I i • 180 " 3 I 5 47.00 0.3331 0.570 
I 

I 
181 Barisal, soil research l 2 5 35.00 0.~251 0.300 
182 Satkhira, Shisu paribar 3 10 62.00 0.468 0.250 
183 Khulna, Environ research 1 15 I 36.80 0.241 1.420 

I 

184 .. 2 15 I 160.00 1.350 2.520 
185 " 2 

; 
20 102.00 0.828 0.730 I ·- I I 

186 " 3 20 195.00 1.665 0.490 I I I - - 187 Khulna BPATC, Bldg 2 15 63.00 0.477 1.800 
188 I " 3 I 10 32.50 0.203 .. 0.240 
189 I Khulna, Mirerdanga 1 10 I 34.001 0.216 0.320 

I 
190 " 1 15 33.00 0.207 0.330 

I 
191 Madaripur, Shibchar 2 10 45.00 0.315 0.160 .. I I - 
192 2 10 31.00 0.189 0.150 
193 .. 3 10 49.00 0.351 0.130 
194 Kustia, Chuadanga 2 15 46.50 0.329 0.310 . I 

0.21~, 
- 

195 .. 4 20 ' 34.00 0.330 
I 

196 .. 7 15 51.00 0.369 0.290 
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-~· 

! 
Table 5.7 (Continued) 

1 2 I 3 I 4 I 5 6 7 
197 Khulna, Imam TIC I 1 

I 
15 I 101.001 0.819 3.900 I - I -- 198 .. 1 20 44.50 0.311 0.590 

199 I " I 2 10 ' 100.001 0.810 0.220 I I I i 6.873 
. 

0.416 200 " 2 15 107.00 I 201 I " 3 10 118.00 0.972 0.740 
I 202 Kustia, TIC I 3 20 I 56.00 0.414 0.170 

I - 203 " 6 15 39.00 0.261 0.080 
204 I 

Khulna, Rupsa 1 15 52.00 0.378 0.600 - 205 " 2 15 47.00 0.333 0.550 I 
206 .. 3 I 10 97.00 0.783 0.670 I .207 I Khulna Joragate I 3 i 10 38.oo1 0.252 0.200 
208 Khulna Hazimohsin rd 2 20 I 52.00 0.3781 0.520 I I ! - I I ~.oial 209 Khulna Sonadanga Thana 1 10 I 352.00 0.560 I - -· 210 Jhalokati, Police Line 2 10 t 39.00 0.2611 0.300 



106 

Table 5.8 Location of Bore hole for Cc at KCC 

Bore Location Bore Depth Existing 
Hole of hole Report 

. i.V. Bore Hole Cc 
1 2 3 4 5 

Khulna, ICMA 1 10 0.420 
15 2.650 
20 0.420 

2 Khulna, Mohilc1 TTC 1 15 0.580 
2 10 0.450 

3 Khulna, Khalishpur 1 10 0.240 
4 KUET Road, Fulbarigate 1 15 0.530 
5 Khulna, Shiromony Police 1 10 0.360 

3 15 0.240 
3 20 0.470 
5 10 0.320 

6 Khulna, Cable Shilpa 6 10 0.180 
7 Khulna, 100 bed diabetic hospital 10 0.370 

~ 
1 10 0.170 
1 15 0.230 
2 15 0.260 
4 10 0.300 
5 5 0.190 

8 Khulna, Helatola 1 15 1.050 
" 2 20 1.480 
9 Shiromony Police TC 1 10 0.244 

1 20 0.167 
2 15 0.357 

11 20 0.311 
10 Khulna Gallamary 3 15 0.480 
11 Khulna, Farajipara 1 10 0.240 

2 15 0.270 
3 5 0.163 
3 10 0.194 

12 KU, Academic Building-II 1 5 0.445 
6 5 0.367 

13 KU, Prof quarter 1 10 0.960 
1 20 1.260 

14 KU, Class-Ill Employee's quarter 2 15 

j 
0.460 

15 KU, Asstt. Professor's quarter 15 0.395 
16 Khulna, Shishu Sadan 2 15 0.670 

2 20 2.500 
3 10 0.250 

17 Khulna, Fulbarigate 1 15 l 0.570 
2 10 I 0.370 
2 20 0.360 

18 Khulna Goalkhali 2 20 -0.470 
4 15 0.240 

19 Khulna, Shisu sadan 1 10 0.200 

~- 
20 KUET Officer Dormitory 2 15 0.500 
21 Khulna Mohila TTC 6 20 1.340 
22 Khulna Helaiola 1 15 1.200 
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Table 5.8 (Continued) 

~ 

1 2 3 4 5 
22 Khulna Helatola 2 10 I 0.310 

2 20 ~ l 0.480 
23 Khulna BPATC, Office 3 20 I 0.800 
24 Khulna, Environmet research 1 15 I 1.420 

2 15 2.520 
2 20 I 0.730 I 

3 20 I 0.490 
25 Khulna BPATC, Building 2 15 1.800 

3 10 0.240 
26 Khulna, Mirerdanga 1 10 0.320 

1 15 0.330 
27 Khulna, Imam TTC 1 15 3.900 

1 20 0.590 
2 10 0.220 
2 15 0.410 
3 10 0.740 
3 20 0.300 

~- 

28 Khulna, Rupsa 1 15 0.600 
2 I 15 0.550 . 
3 10 0.670 
3 I 20 0.480 

29 Khulna Joragate 3 I 10 0.200 
30 Khulna Hazimohsin rd 2 I 

20 0.520 l 31 Khulna Sonadan a Thana 1 10 0.560 
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Figure 5.13 Average Cc from correlation equation and Existing soil report 

Exising soil report Correlation Eq. Skempton 
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Figure-5.14 Location of Bore-hole {Auger boring and Existing report) at KCC area for Cc 
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Figure 5.16 Profile of Cc at KCC area through section Xl-X2 at depth 10 feet 
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Figure 5.15 Profile of Cc at KCC area through section XI-X2 at depth 5 feet 
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Figure 5.18 Profile of Cc at KCC area through section Yl-Y2 at depth 10 feet 
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Figure 5.17 Profile of Cc at KCC area through section Yl-Y2 at depth 5 feet 
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Figure 5.20 Profile of Cc at KCC area through section Z1-Z2 at depth 10 feet 
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Figure 5.19 Profile of Cc at KCC area through section Zl-Z2 at depth 5 feet 
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Table 5.9 Existence of peat layer in different depth at KCC area 

Serial Bore hole Location Existence of Peat layer 
no. no. at (Organic matter),at depth 

KCC area 5' - 10' 1 O' - 20' Above 20' 
1 2 3 4 5 6 

1 1 Road no. 19, Khalishpur 
2 2 110, Khanjahan Ali Road • 3 3 49, KDA Comm-cum-res building, Boyra 
4 4 21, Commertial plot, New Marker • • 5 5 Approach road, Chanmari bazar, Rupsa 
6 6 260, Sonadanga RIA, Phase-II • 7 7 10, Helatola Road, Khulna 
8 8 450, Nirala RIA, Khulna • • 9 9 C.S. plot no. 1373, Tutpara 

10 10 South Central Road, khulna 
11 11 22, Farajipara, Khulna 
12 12 227, Sonadanga R/A, Phase-II 
13 14 Academic Building-II, Khulna University • • • 14 17 Boy's Hall, Khulna University • • 15 18 KDA Plot, Gallamary • 16 21 Sher-e-Bangla Road, Khulna 
17 22 Office Building, Hard board mills premises 
18 23 Khulna Collegiate School • • 19 24 50, Upper Jessore Road, Khulna 
20 25 Private Hospital, Fultala 
21 26 Officer's quarter, SNS Titumir, Khalishpur 
22 27 54, Jalil Sarani, Boyra • 23 28 2-A, KDA Avenue 
24 29 85, Shaikh para main Road • • 25 30 424, Sonadanga RIA, Phase-II • • 26 31 Divisional Stadium, Boyra, Khulna 
27 32 Divisional Office Building, Janata Bank • • • 28 34 KDA community center • • 29 35 Armed police Battalion Shaban, Shiromony 
30 36 BOC, Rupsa, Khulna • • 31 37 Police Traning center. Shiromony 
32 38 Ahsan Ahmed Road, Khulna • 33 39 Khulna Medical college Gymmasium • • • 34 40 Chaina cement Factory Labonchora I/A • • • 35 41 178, Sonadanga RIA, Phase-II 
36 42 Zonal Co-operative T. Institute, Boyra • • • 37 43 389, Mujgunni RIA • • • 38 44 10 storied building, Sir Iqbal Road • • 39 45 61, Housing Estate, Khalishpur • 40 47 46, KDA Avenue • 41 48 Rest house & officer's quarter, Mujgunni • • • 42 49 Staff colony, Hard Board Mills 
43 50 Rupsa, Chanmari, Khulna • 44 51 Shiromony, Khulna 
45 52 Fire Station, Daulatpur • 46 53 Shishu Sadan, Mohessor pasa • • 47 54 OC Residence, Sonadanga Thana • • 
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Table 5.9 (Continued) 

1 2 3 4 5 6 
48 55 Residence Area Hard Board Mills, Khalishpur 
49 56 Shipyard 
50 57 Molla Para Primarv School • 51 58 Medical College Hospital, Khulna • • 52 59 Sonadanga RIA, Phase-I 
53 60 Divisional Museum, Khulna • • 54 61 VC Resident Buildina, Khulna University • • 55 65 414, Sonadanga RIA, Phase-II • • - 56 66 635, Mujgunni RIA, Phase-II 
57 67 Plot no. 254, Road no. 19, Mujgunni RIA • • 58 68 655, Tutpara, Khulna 
59 69 22, Mujgunni Main Road, Boyra • • 60 70 Gilatola, Attra 
61 71 BNS Titumir, Khalishpur 
62 72 52, Mujgunni Main Road 
63 73 West Tutpara cross Road, Tutpara 
64 76 1491, Jugipole, P.S. Khanjahan Ali 
65 77 18A, KDA Commertial Plot. New Markel 
66 78 53, KDA Avenue, Khulna 
67 79 410, Sonadanga RIA, Phase-II 
68 80 Sir Iqbal Road, Helatola • 69 81 26, Sir Iqbal Road, Khulna • • 70 82 Shaikh para Mosque Road • • 71 83 404, Sonadanga RIA, Phase-II • • 72 84 2/A, KDA Avenue 
73 85 429, Sonadanga RIA, Phase-II • • 74 86 Sailor's quarter, BNS Tilurnir, Khalishpur • 75 87 MES Banglow, BNS Tilurnit, Khalishpur 
76 88 Helatola Road, Khulna • 77 89 RPATC Boyra • • 78 90 Adrninstrative Building, Khulna University • • 79 92 Sahirley Islam library, Khulna University • • 80 93 TT College gate, Teleganti • • 81 94 81, Khalishpur Housing Estate. 
82 95 3, Sher-e-Bangla Road, Khulna • • 83 96 129 Ka, Maiid Sarani, Sonadanga • 84 97 31, BK Ray Road, Moylapota • 85 98 972, Tutpara, Khulna • 86 99 1026, Tutpara, Khulna • 87 100 4820, West Baniakharnar, Khulna • 88 102 1425, Sonadanga East lane, Baniakharnar • 89 104 477, Nirala RIA, Khulna • 90 105 3310, Shaikh para, Khulna • 91 106 3600, Shantidharn moor, Khulna • 92 107 5041, Tutpara, Khulna • 93 108 7614, BK Main Road, Khulna 
94 109 4073, Polytechnic colleae Road, Goalpara • 95 110 20708, Baniakharnar, Khulna • 96 111 317, Helatola, Khulna • 97 112 5754, Prantik RIA, Baniakhamar, Khulna • 
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Figure 5.21 Location of Bore-bole (Auger boring and Existing report) at KCC area for Peat Layer 
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Figure 5.22 Existence of Peat layer in KCC at 5' tolO' depth 
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., ..... ~ ,.~ -Figure..5.23-Existence of Peat layer in KCC at 10' to20' depth 
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Figure 5.24 Existence of Peat layer in KCC above 20' depth 
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Figure 5.25 Peat layer, profile-I 
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Figure 5.26 Peat layer, profile-II 
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Figui:e,5.2 7 Profile of instant observation water table ... ... .... ; "':'."l ..... -..;.,.-:,, 
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(B) Depending on deep boring: 
1. Sub soil having presence of reasonable thickness of stiff clay or compacted sand/ 

sandwiched by soft layers for deeper depth. . 
2. Suitable layer available for the resting of deep foundation. 

A) Depending on shallow depth auger boring: 
1. EGL to 5 feet having clay or silty clay underlain by peat. 
2. EGL to 5 feet having clay or silty clay not underlain by peat. 
3. EGL to IO feet consisting of clay with silt and/or fine sand underlain by peat. 
4. EGL to IO feet consisting of clay with silt and/or fine sand not underlain by peat. 

Depending on the bore logs (shallow and deep) KCC subsurface can be classified in to the 
following different categories: 

The sub-soil exploration has been performed within Khulna City Corporation area by 
using total number of 109 exploratory shallow boring upto the depth of 20 feet below the 
existing ground level. The investigation reveals that from O to 10 feet from existing ground 
surface, the sub-soil mainly consists of cohesive soil (clay or clay with trace silt) with soft 
to medium consistency with occasional occurrence of peat layer and below this layer, the 
sub-soil predominantly consists of very fine sand and/or silty clay. In about 56% of bore 
holes, soil consists of decompose of organic clay layer mainly peat deposit encountered 
within 5 to 20 feet depth from the existing ground surface. 

6.1 Sub-soil categories 

r CONCLUSIONS AND RECOMMENDATIONS 

CHAPTER SIX 
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A4. EGL to 10 feet consisting of clay with silt and/or fine sand not underlain by peat: 

For such subsoil condition if bearing capacity and settlement calculation allows 

shallow foundation eg. column footing, wall footing and mat: correlation values may 

be used from samples of auger boring. 

A3. EGL to 10 feet consisting of clay with silt and/or fine sand underlain by peat: 

Removal of peat from trench below IO feet will cause practical inconvenience for 

Khulna due to ground water table and/or soft soil. Under such condition for 

commercial building floating foundation I micro piles may be used if dependable 

layer is available below the peat layer within close proximity. Soil improvement can 

also be a logical approach provided time and means are available within budget limit. 

The values of q, and Cc can be taken from correlation equations. 

A2. EGL to 5 feet having clay or silty clay not underlain by peat: 

When peat is not encounted within 20 feet ( can be detected by auger boring) q, and 

Cc obtained from correlation equations can be used to design the foundation that can 

be laid within normal depth of 3 to 5 feet for building of 2-3 storied having average 

room size. 

A 1. EGL to 5 feet having clay or silty clay underlain by peat: 

In this sub-soil condition, normal residential building even up to 2-3 storied should 

not have foundation (load bearing wall I column-beam) laid above the peat layer. Soil 

up to bottom of peat layer to be removed within trench and extra void to be filled 

with sand and compacted up to the required compaction before the foundation is 

being laid. qu and Cc obtained from correlations equations from the test results of 

sample collected by auger boring may used safely. 

The following different types of foundations can be proposed based on four different 

categories as mentioned above for auger boring: 

6.2 Proposal for foundation 
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1. Extension of this study for auger boring for the whole of KCC area with respect to 

well defined location. 

2. Soil parameters for more nos. of samples can be evaluated to get a rational 

correlation. 

3. Selection of boreholes should be checked with latitude and longitude from the 

KCC map where the borehole is shown. This information may be needed for some 

cases. 

4. Details investigation about the engineering properties of peat soil are important. 

Based on the present study the following recommendations for future research can be 

made. 

6.3 Recommendation for future investigation 

Irrespective of the presence of peat foundation by using bored piles is a common 

example if suitable strata is available. In absence of such dependable layer friction 

piles can be a good alternatives. However for this purpose results from deep boring is 

necessary. 

BI. Sub soil having presence of reasonable thickness of stiff clay or compacted sand/ 

sandwiched by soft layers for deeper depth and 

82. Suitable layer available for the resting of deep foundation:- 

For both situations: 

The following different types of foundations can be proposed for the selection based on 

the two different categories as encountered by deep investigation: 

It is noted that for all 4 cases: 

Parameters obtained from undisturbed soil sample collected through deep boring will be 

needed for the design of heavily loaded foundation. 
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22 

20 

18 

18 

13 

13 

5 

S '... to6 '.... 6" 

2 

I II 
95-0 

1ob-o 

B/orr1/fl. GWT:- 

IO 203040!XJ607000 

.... 
Cl 
vi 

STANOARD PENETRATiO REMARKS 
TEST 

. : . 

..... ;,J . /', ·.· ... 
. / 
/. 

some sill . 

70-0 

J , ,, 
·.35-0i 

. / . . /. ", 

G<ey fine SAND S 

Gre( SILT trace fine 
I 

s ond S Ii Ille cloy. 
I I 

30-0 

25-0 

., ,, 
15-0 Bloc~ organic trace 

fine SAND 8 some sill. 

Grey SILT trace fine 
sond S some clay. 

, STRATA ENCOUNTERED ,. <., 
0 
..J 

16-8 

I •' ,-o 
"' .... ~ 
Q 

CLIENT:- MR. KAZ I MON SLR ALAM. 

PLOT NO- 2 60, ROAD NO~ 
SITE:- 

SONAOANGA, R/A, I ZND PHA l 
KHULAN A . 

BORE CHART OF BORING NO, I \ONE ) 

DHAKA. 

TH£ PIONEER SOIL INVESTIGATOR 



DISTURBED SAMPLE--+ ~ 
UNDISTURBED SAMPLE --. - 

20 

,~ 
12 

7 

4 

2 

133 

7'to8'-6" 

2 

Gr ev SILT trace 
fin<' sand lilllc 
lay. 

Br own i.sh CLAY 
trace fine sand 
little silt. 

~o" 

DRG NO. 

~·-o· 

STRAT~ ENCOUNTERED 

20'-d 

(!) 
0 
.J 

...,: TEST 
Cl: Blowe/rt. 

VI 102030'4050607'0:.;:..::80;--T904-----~ rrr·....,,,-- 
1,1i 
lqll 
~ I 11 

11111 
'1 . I i'1 

I I u 
11 r1·1 
11 I 

111 I I 
• I I " 

''' I j , , , , , 
i: ! lj 
j YI I 

11: 11 
I 

REMARKS 

GWT;- 

STANDARD PENETRATI 

SITE:- PloL .10, llelatola noad, 
Khulna. ~ 

BORE CHART OF BORINQ NO. I 

. 
CLIENT:- ~lrs. Selina Akter 

:c 
I­ 
ll. 
w 
0 

w 
I­ 
C 
0 

THE PIONEER SOIL INVESTIGATOR 
DHAKA. 



' 

or;runer:o SAMrLF. ~IZ'ZLI 
111·f)tSTUn11ro SIIMf'LE-~-- 

9 

134 

. 
' 

..:;.,.:- 
··/. ··. 
··:'/.' 

. "· .. · 
·.·:·'<: 

ORG NO 

Grey Silty SANO. 

Grey CLAY trace fint 
sand little silt . 

"' TANOARO PENETRMION REMARKS "' ..: "' TEST 
~ 

l: ~ STRATA ENCOUNTERED u (\. 0/owJ /(I. cwT:- ...... lo: 0 .. e; ~ ..J f') 0 0 ~ I() 203040.50 60708 
Grey CLAY t r o ee f inc 
sand liHlt sill. 

f?, 
Block Organic CLAY. 7:_ to 8 i, 6" 

7 

SITE:- PLQT_4~0r NIRALA RIA, 

KHULNA. NO.· @8 
cone CHIIRT OF OORING 

CU£NT:- MR. MU JIBUR R AHMAH. 
THE PIONEER SOIL INVESTIGATOR . . 

DHAKA. 
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Ditti NO 
OIS~BEO SAMPLE ==::?@ 
UHDISWR8ED SAMPlC-~-~- 

. " ... -Oto8-6 

.. 
I 

19 

18 

16 

14 

K) 

7 

5 

2 

2 

2 

TAHOARO PENETRlm REMARKS ...: TEST 
I.) Q. 8/owt /rt. 0 
..J Iii ,o 203040,0 6070 

Grey medium dense 
silty-SAND with 
mic;:a. 

Grey loose to med. 
dense fine SAND 
little silt. 

Grey very loose 
silty-SAND 

Grey very soft 
CLAY trace fine 
sand some silt. 

snttTA ENCOUHTfR£D 

,,._d 

' ' 

) ., 
f' 

' 

l 
f 

.1 

, 
{ 

CUE:NT:- S. r..1. ABDUL BAK! 
c.s. 

SITE ;-APlot, 1373 T~tt Par~.'~n 

BORE CHART OF' BORING ~: • ~ 

THE PIONEER $01 L fNVE$TfGA TOR 

DHAKA. 



.. 
\36 

OIUJ HO OISTU'fSEO SAMPLE == 
UHOISTURBED SAMPLE 

' 

1. 

. . .. ·. 

.. · . 
·: :/ .. 

·.,,. ·.. 2 

. . · . 
Grev 1lnc SA NO 
little silt. 

14 

2 

2 15'-d 

7'-loB !.... 6" 

GWT:- (:, 
0 
..J 

STRATA ENCOUNTERED 

STANO ARO PEN£TRATI 
TEST 
Blow• I ft . 

K) 2030410!50 6070 

REMARl<S "' "' "" ~ 
x ~ ,_ )( 

~ 11. v 
0 """ ~ 0 

5'-0'' 

THE PIONEER SOIL INVE"STIGA TOR 

DHAKA. 

CU[NT:- lla f e z .• Abu Musa 

SITE:- South Central Ro1<r'uln 

BORE CHART OF BORING HO: I ~ 
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DISTURBED SAMPLE ~ 
UNOISTUR8E0 SAMPLE 

TEST 
Blow, / u . 

Grey SILT little 
fine sand little 
clay. 

Grey CLAY trace 
fine sand little 
silt. 

15'-<1 

5'-<1' 

fJ 203040,0 6070 

~ 
0 
..J 

GWT:- 

TANOARD PENETRJmON 

STRATA ENCOUNTERED 

' 

REMARKS 

Cl.JENT:- MO. YOUSUF ALI SEP AI 

22 no,Forajipara(w. SIT£:- 
Khulna. / I 

BORE CHART OP BORING NO: l 

. ORG HO 

-r· 

THE PIONEER SOIL INVESTIGATOR 

OHAl(A. 
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· .. 

_..._ SPT values 

PL LL 
I I 

Moisture content 0 0 Disturbed sample (Split spoon) 

Undisturbed sample (Shelby tube) 

Gwr : 0.91 m below EGL 
• 

1 - -11--1- ,_ -l--f---J---1-1--1-~ 

~ ~ ,_,__ -,4---- --+---•--- ------ 

1-------------t."+l'-J==t==l==l=:J;.1.:'=- __ ...._ --t--1----1---lf--J,---t--l---t--l---l 

~ 0 - - - - _1 ._ --!----+--+-"'- --+--+--f--r----t--+--1 

~; -- ~ ._2 __ - ---------_~._---!~·~_:-:~~~::==~====·=: 
\lo 2 
.~ ·-·---·- -- --- - -- -··l--+---+--t--+-1---+-·- 

~,' 0 ,-.. -,-. - • "_2 -1----+---1--1--t--1---,- - - - -l-!- 

~ --·-- ---'\ ._ ,._'J 
.;.,< ,._~·-------h.T,'ID-1-1--1--1--11--11--- r-..._ 12 ·-- i--f---1---+--l- 

lf/- - - ---- - -·-"-----1--1---1---,- :-1---1--1---1- 

lli f· ~-1-1---l-------~~~----+-+------+-+-- . ~ ~ 
ILI Gray compact fin~ sandy tt O 

1-t-t-t-l--·•---,;-'-•--+---1--1-·--~-1--+--~-1---1---1 

silt 1;1I -- Tii ,--1---•---1·-,_. ---1--1--1--1---1---1-~ 
I ") ( ...... ~ o_ ---1-,.--+--1---1---+---1--1----1---,1--t--+---l--- 

•~,__.,__,_ ---~--1--1---+--l--l--il---l--~-·l--~~1-- 

!· 

-'-- ~ - --l'--\--1\l-ll---1--1--1---4--1--·l----l--1--I_L 
' 0 _ ·- _1_9_.,_ \-1-4--1--l---l---1--+--+--ll---'~-'!·! .,· .. 

\ 

Particle size Shear Consol. 
Percentage Characteristic Property 

u 
Oil 0. 
3 ~ 

(/) 

SPT blows per 
0.3 111 penetration 

IO 20 

Moisture 
Content 
25 50 75 

l.5 

- : 
l.!1 Gray compact silty fine 

sand •· 

1.3 

-@ 
,., 

Q) Strain encountered 
9 

. 
J Light brown sort sill, 
- some clay 

2 i, 

- 
j '~ 

~ 
~ j 

( 
., - 

1 Gray very sort clayey silt 
I . ,i 

j 
. 

.a 
. 

CLIENT : Mrs. Nasrin Akter 
PROJECT : Residential Building 

IH
, __;;,,," "T-U-N-IQ_U_E_B_O_R_IN_G A_N_D_E_N_G_IN_E_E_R_I_N_G_L_T_D--,. ,-B-O_R_E_· H-C->-LE-: _N_O_: -B-H--1-(j;;\-,-::::z~--~ 

34, GREEN ROAD, NOW AB MANSION LOCATION : Plot No. 277 ~. 
3rd Floor, £?~aka Road No. 1, Sonadanga, Khulnl,<}"' 
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01,t11rbed Sample 

decomposed wood. (mediumsliH) ~ 
~ ... ,~ ~ n 

Grey medium plastic CLI\Y,lrace 

Grey medium plastic CLAY. 
( soll ) 

Grey medium pln s t l c Cl.l\Y, lroce 
decomposed \#ood ( very soft) 

'I 
~ ll 

Dork grey decompostd wood trcc e 
CLAY. l very sol I) 

r 

,1!..d 
•/ , 

'\; 

A • u 4 , 11 /.J0-14=4 3 -6 lo !5-0 

t I II I I 
J0-13°38-6 to-40-0 

i1 I II t ,1 tJ0-12=33-6 lo 3!5-0 

71 I • I d' fl-11=20-6 lo30- 

1711 ' 11 • It iuD-1=1 -6 lo3- 0 

lu-r=3'-6"to 5'-0":·: 
[Zlo-2 = 5' -0"1 o s '- s" 
·U-2=7'-o" lo 81-611 

00-3=81-6" to 10'-o" 

t2]o-4=ro'-s" 1012'-d' 

tz}o-5.: 121-6" to 141-d' 
IZJo-6= 141-6" to 161-d' 
12Jo-7:tG'-6"to ,a'-o" 
:zJo-s: 16 '- 6 "to 20'--d' 
ZJo-9 =·21 '-e"to22.!..s" 
(Jo-lo~ 2 31-611 to 2~-d' 

,_ 4 

,_ 3 

I~ 
Ii 

. ' 

Undisturbed Soh,ple I , ;,,:' 
' 

I! l7lo-15=4e'-6''to!5o'-o~ ,· 

a' 

()ark grey orqonlc CLAY, t r o c e ·IJ 
decomposed wo«l.!!J:!.!.!Y_!~Ul.__ ~ 

371 141 

151 

_1_' _ 2' 

21' ~ _ .. 
, , , Blueish grey medium plosticCLl\'1. ~~ . . ,,2.1u . - . 

' 

Light brown 6 grey m.idium plosti 
CLI\Y. ( sort.) 

~·-0° 51-011 

( 

10 20 30 40 50 

STANDARD PENETRA 
LOG TION TEST/BLOWS CLASSIFICATION or SOIL DEPTH nllCK 

H.L. IN NESS 
FEET 

REMAR- 
KS DEPTH FEET O.W.T. DI 
SI\MPL- , ': 
ES 

THE NATIONAL SOIL ENGINEERS 

DHAKA 

BORE LOG '' t 
CLIENT:-cHI EF ENGINEER, KHULNA UN\~f;'JS~~'f 
LOCATION:-uNIVERSITY KHULNA. ·~ ~·I / 

A-=-A ~ E 1--\\C:.. 1?,IJ I 1,., '\:>11\Jl~ - 2.. 

BORE HOLE NO:· 2 DEPTtt:·100 DIAM=4" 

' 
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··: 

j 
\! 

J 

l 
I 
\ 

! 
I 

i 
I 
I 

' 

.. 

lH UNIQUE BORING AND ENGINEERING LTD. 
DORE HOLE NO: BH-4_@ 34, GREEN ROAD, NOWAB MANSION 

3rd Floor, Dhaka 
LOCATION: Khulna University,_ 
Khulna ' . ~ 1,·, ·, '-''· 

Particle sivc 
: 

Shear Consol. 
CLIENT : KHULNA UNIVERSITY Percentage Charnctcristic Pro pert) 

-; V' 0- v 
PROJECT: Boys' Hostel (\) v - u ch <fl ; .f!~ i c: "' "' <t'. .si "t:I ~ c:! ·= ;, ..... 0 c: ~ e c '" l\lni$t11rc Sl'I" hlll\\S per 0 ·,,; .9 ci o : -S c Strata encountered bl) 0. Content 0.3 in penetration -0 0 OJ 0 "t:I E ~ ..3 E ;.,, c; p.. .c ·c5 0.. i::· n ·- "' .,., 0 ·c 0 

' «I 25 511 75 Ill 211 JO 40 G VJ VJ I- u 1,.1... ;:... u V) Cl VJ 

~ ·- ,- - ·- - -- -- - --- - - ~ Gray sort silt, trace clay fir O r..3 - 1_ ·- -- 
.!I Black very soft organic I~ 5 - -- ·- - r ·- - -- - . - - - - -- -- 

{! --,- 
silt, trace clay 0 t 1 

1-- -1.: - - ,___ - - - - - 
J.: t . 

'1 0 - - - - 1 
~ . -- - - '-- - -- - - - - - - -- 

i, 11 o 
,, 

I -- - 
~D -- - 1 - - -- - . --· ·- - - -- - ·-· -- ' 

l1. 11 - -· -- -- Gray very sort to firm ~o 12 - ··- - ··- - 
-· - -- - -- - - -- - --- ·- 

L.: clayey silt 1,10 - - - - ,.- -- - - -- - . No .. - -- . - -·- -- -· - - - - - ._ 
t.J' 3 

~a 
- - - - - ,o- -- - 

:u. 11 - - 
~a - - -· - .\" - - - -- - - - - ,- 

11.b I~ o - 1- -· - --l ;t__ - - --· - -- - - - - - -- ,_ 

~a - - - . - - - - -- - -- -- - - - ,-.. -· - 
.2(. Gray stiff clayey silt - 10 

~ - - ,- 
IU - -- \ !§__ - -- - - - - - -· , ,_ - ,_ ,_ - - -·- - ~ 0 4 14 - - - -· - - -- - -- - - - - - - - 

12:1 Gray compact to dense 0 - '-- - f--- ,_ lb; . 
1-- silly line sand jg - ~1- - 
12t a .... ... 

' ·-n ~ 
0 ,_ ,_ - - -- ··~- ~- >-- - - 

)Ji -- .o ~~ 
t 1-. 

~ - ,_ f-- 
( ·~ 11. ~a '. ! 

. , • 'I'", . 
0 Disturbed sample (Split spoon) 0 Moisture content ~SPT values· 

I 

• Undisturbed sample (Shelby lube) PL LL 
GWf : 0.91 rn below EGL I I 

' 
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5 10 15 20 25 .0:5 .I .1:5 .2 .25 .3 20 40 60 80 IOO 200 300 1--~-r~r---.--.---.--,-·r-,· -· .. -r-i-·~~---~-r-1 
Solly Cloy II • · fl 

-·---'--· •-- z= -rr: 
6- ·O 

llgur• 1,. Bubeoil conditione ot O~llui~rl, thuln~. ( Sources KDA, 
~hulna t Report on subeoil lnT81tigatJone at Gslleunari 
b,- .Bxplors Found Rt ion, J Muar.y, 1981). 

l 

l>-··O 

•• 
tie.a 

• • 
h • II 

••• h -f1 

• 
6-·'1 
h--•ri 

,, .. " 
h· • 11 •• 
/\ • ·~ I 

WATER CONTENT, (% I 

Sill ~ilh C:loy, 
and rint !-o"d 
lo Snn11 Oort 
llolu 

:,: ~­ a. 
"' n 

- ....... ...... ·- •• • --- to Silly Cloy wilh 

• Or9onic Moller •• 
. J ---· 20 

Silly Cloy Troe:• • • of Or 9oni c Molltr 

• 

SHEAR SlRENGTH, Cu, hf SPT N VALUE 

• • 

1- .. , 
"' "' 



i 
L 

.f 
i 
1 
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OR G Nt) 
~$TVRE£D SAMPLE _..rz.za 
VNCi.STIJRBED SAMPl E-_... •• 

~­ .J·· 

I 5 '... to 16 '- 6 " 

Grey fine SAND 8 

lit tie sill . 

Gr, y St LT I it lie tine 
sand a tittle cloy. 

5 '...to 6 !... 6" 

' 

28 

23 

21 

18 

19 

16 

7 

5 

3 

4 

4 

3 

6 

4 

. .:.:/· .· •/· .: ,,_ ·. ·. 
. ·. /. ·-;~_-::- 
.. •/ 

'. "/ .: 
··/.··. 

Grty SILT +roce fne 
sand a s orn e cloy . 

,ob-0 

zd..o 
·~ z&-0' 

' I 

30--0 

"-0 
I I 

10-8 

I I 
5-0 

) 

8 
..J 

BORE CHART OF BORING HO, I\ONE~' ·I· 
STANDARD PCHETRA RDIARiCS '. 

1 ...: TUT 
Q. 8lo••l fl . owr:- 
II) 

Shcr-e-Bangla 
Khulna. SITE:- 

STRATA ENCOUNTERED 

Tf:IE PIONEER SOIL INVESTIGATOR 

OHAK~. 

CLIENT:-1<1\Zl f1\ZLUL 

'I 
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-- ,_n. - -l·-+-it-t--i39° 

,-1-5-t--r- -·- r- -.---1- 34' 

' 
,- 

-~ - 
11. - ··- - - -,-..-..19' 

rr=================="::-!::;-;=~==~;==~=========~=======~ 
SP'llf·Sl'OON SAMl'US .•..... ~~~~i]lf 5HHT NO. EBCL/90122 t .,;j 

- H I ft r-----------r----·--·-- 
1 =10-0 I 

IHtllY ruet SAMl'l£~ .. ,,.,,. ~.~· -- ' o_._'_t_=_o_e_-_0_2_-_9_0 0_11_"_11_,_A_A_K · 

' 

~ • > 

r 
r . r. 
r 

r 
. 

l 

~ . 
~ 

[ 

,, [ t 

' : i ·, 
'.,{ t: ! 

r 
,. . 

' 

..-..4-·-·-- - -1<-1-1-1- 91 

,- §.. ,- ·-1r-11-r-1t--r--r-1 4. 

- ).. - ,- - ·-t--t--r--t--t 6 5' / / / 
/ )' '/ 

/// 
11 Y 

Brownish grey 
Siiiy very fine SANO 

12'- 6" 
Lt. grey fine SANO 

1&0- o· with lroces slll 

LI. grey fine SANO 
wilh litlle sill 

2&'-0' 

. 
. ~ 

LI. grey fine to medium 
'r SANO with traces sill . 

1 

'Jo'-o" 

ii EXISTING GROUND SURFACE 
It<- m, .... A(', •••• """ •"' ,l/~~·I .'I ·~ Brownish grey SILT wilh l/1/ 

lroces very fine send 6 cloy ;1 / 
• ''...6" ,(' ,I 

lOO II l 

, . 
. '<.r,11 

sn1,., ,~v. 
8lOW1fl'f P'ENlf.ATION lilNO 

IIUllt Ml ,)fllt, 4f . · 
JO' F 1111 hll I r, IN l. t----'-----------------~...._ _ __, ~~------~-~~-L-~~-t 

1--.....---------------,---,---~--------------,.---····--- .. 
PROHCT: 2-STORIEO OFFICE BUILDING ME THOO OF ORllllHGt WASH BORING 
LOCATION• KHULNA HARO BOARD MILLS PREMISESOIAM. OF BOREHOLE 1 5• 
eoP.e CHART P.:OR BOA!'Hl)LE HO. I o.w. T. 9°-6" BELOW ON 23-01-90 

uun1nu ·Ul "Vft~rrutrvo. l I u. I .... - -··-·-·''' I 

ENGINEERS, DESI& NEAS e BUllOERS @ I 0 H A K A + . : 

CLIENT • KHULNA IIARO BOARD MILLS LTD. flMf o~ Execuno~, 22 - 01 - 90 , ; 
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• 
• 
• 
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------------·--·----------------------' 

• 
• 

t2:2L 

• 
• 
• 

~ 

• 
t2Z2 

• zz 

... : -,------------~-1~·.~~ 2l. ... 

,• 

• 

- 

. ~ . t; 15·1~-'-'~i\..._......., 
. . . 

f\ Fine snnd 

s- _.__..._ 

.. 

3 I 

' 
GO..__ "Ligh ~ yray 

fine to medium sand · ·,~: 651-f- _ _,_ ,:•: :~ 

.. 
,•I• • 

Fine s o nd 

Gray 

l.5-1----4c_1_a_ye_v_e_ry_f_i_n_e_s_o_n_d __ +:+~+~+-1· .. 
Light gray : :·:: 
Clayey very fine · : ~: 

:-so'+---1-f_ine: sand . _: : . 

•• i r. 

o' 

Clayey very fine S'lnd 
15 - Bbd< .. 

Decomposed org'l.l')ic matte, 
• with • 

2 O·t--+----· ·----------~ .... ... 
Very dork gray 

Decomposed orginic 

25 '+---r_m_u._t_t sr, _w_i_t h_s_il-'--ly._c_l o~y·---1-h .t. 
Dork gray 
Stiff silty cloy trace 
organic matter JQ-.i--~--'"--------------- I 

. 
Dork groy __ 1 .. Stiff silty clay 

35·-- ·---··----- Dcr k groy 

Silty cloy 
l.O 

10·- ----· 
Dork gray 

8Rown ~Ooo 
Filling earth stiff oo•v 
cloy 0060 

5 .. ,.._-+_Y_e_llo-w-is-h--br_o_w_n r- - •- 

Cl oyey vesry fine s o nd 

DEPTH THIC 
1--~--•KNE 
R.L. F.L. SS 

STRATA ENCOUNTERED BOR: SPT SP T CURVE SAMPLE REMARI~ 
LOG VAL· 1-------1--.----1 

.11~ 5 15 25 D.S. U.S. 

RING NO:- 1 
. INT • KHULNA CITY CORPORATION 

BY THE SIDE OF KHANJAHAN ALI ROAD . 

CONSTRUCTION .OF KHULNA COLLAGIATE SCHOO. OJEC T :i- 
,: ~:,11: SUS-SOIL INVESTIGATION BORE LOG. 

+ 



O(STIJl\t<Cl SAMl'Lf ~ 
UNCJSTVREfC SA'IF'LE~ 

' 
/: . 

3 

145 

ORG !YO 

l . 

some sill 

Grey fine SAND 6 

8 luish SI LT some fine 
son d 6 tr oc e cloy . . ' 

7 

6 

7 

9 

/' II / 
/. 

/• 12 
/. 

/ 
·/ 16 

,/ . , 
./ 
/' 

/ 

3 

' , 
,0-0 

Grey SILT lroce fine 
sand 6 some organic. 

zd..o 
2~-0· 

I II 
15-0 

,d-8 
2 

Grey SILT some fine 
sand ond I roce cloy . 6 

10~ loll'- 6" 

5 

$T/.l'DAAO l"EHf "DIAltlCI . ~ 
i-: TEST 

,r .. 
8 ' aJwt/fl. ,wr:- 
J .., 

r,20~70tl0 

STRATA EHCOUNTER£0 

CLIENT:- '10. A~ISUH RA·;;;~, ;• 
SITE:- fJO No, Upper Jesso}~J 

road, Khulna. 9100 : I 
IIOM CHART 0, 90R/Hf HO, I (ONE) ,t 

THE PIONEER · SOIL INVESTIGATOR 

[)1AKA. 

i 
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' ~,sletant Profeasor ..-: 
Dept. of, C\tJI\ Engineering 
R•T, Khulna. lbul.na-9203 

Hespital, - Fultit.1.a· . 
--,.mJJEC r:=- t'r1vate 

' 
~· CLIENT: - Dr. A.T.M.M. Murshed s . 

LOCATION:· Fultala DEPT. OF CIVIL E NGG. 

80RINO NO:- 1 w.r .7t •.311 
8.1.T. KHULNA . 

DEPTH STANOAno 
DATE T IIICI< STl?ATA t1n11!: PENET~ATION ~AMPLE <;I'' IESI CUIWE ' MUS E NCOVN IE Ht I) IIEMAIUIS R.t Fl. 1.ur. YAl.Ul': s 15 ] s 05 us 

0 Grayish brewn 5 • Clay ' . . ' 
5 6 I ~ .. SSS 11 .... • Brown .. . er 'O . .. - Silty clay 1 .. ... ':" 

4 10 ... 7 ... sss 
Gray . . .. • . . . . 
Very.fine sand . . . 

I . . .. 
4 15 ... 

" r. ':'; &SS 
' Gray .... . • ' u~ ~.~ W.::' Clayey silt ,· t ~ . 

20 '!" A 4 .... 5SS . ' Gray .... 

\ • ... . . . 
Very· fine sand .. . . . . . . 

25 ... ·10 .... 
\ sss ... • Lit;ht gray .... . . . 

.- ... 
i\ Fine te medium sand ... . . . . 

30 ... 18 I .... I •. .. ... • Light gray .... . . 
Fine te medium sand . . . . / ' ... 

135 
. . . . 

12 ~ -··-·~---~---·------ -.!...~..!-- 

\ , . 
Ligh~ cray ... • .... ! \ 1,Fine te med Lum sand ... 

I 40 
. . . . . 

' ... 19; 
Gray .. • . . 
Fine sand .. 

45 .. 18 . . . Lit;ht gray . • .. 

~ 

r . .. 
Medium sand . . . . . 

50 ... 24 ....__ ... 
Licht gray ... • . .. 
Medium sand . . 

55 .. 
APPROYAl 

~~ tllGINEER: 

~- REZAUI, tARIM ·- 

, 
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' 

- PROJECT :-c-TYPE OFFlo'ERS OTR.AT B.N.S, THUMIR. 2~) CLIENT: - EXECUTIV~. ENGR. G.E.( NAVY), K}iULNA .. CRT~ 
LOCATION:- 9.N.S: JTIT.UMIR. DEPT. OF CIVIL E ~G. 

8.1.1, KHU~A BORING NO:- w.r - AT, G.L . ., 
STANOAllO - DEPTH fHIOI Pf:NEfRATIOH SAMPLE OAT! STRATA BORE SP.T Tt:ST CURVE At:MARIIS ·. ,u. FT. Htss !NCOUNTtRtO LOO !VALUE 5 15 25 OS us ~ .,. 0 Gra~ish Brown. 

~ 
- - Very Soft Clay With·: 

Silt Traces. 
~ 

y 

t2Z s 2 
t. • 9\..- 

10· ... 0 
~ Not Possil.)!E c, ray ... .. 

To Collect .. : : Loose Silty Sand .· ... ·· f\ Sornple. 15 ·::·7:: 
9 Dark Gray . ·.··. • . .. :· . 

Loose Silty Sand ...... ... .. 20 .. 
6 . . . .. • Gray ... . . 

Loose Silty Sand .. . . . . . '25 . . . . 
8 • Light Gray \ Medium Silty Sand . 30, .. 112 • -rt, . . 

\ . I• . . 35 ~ . ,• 12 • ., Gray .. •'. r 
, Medium Silty Sand . .. . . 40 12 • . 

(.5 •. 13· • : .. 
,. . so 1a • . 
; : 

··- - --·'---·-- -L....- • ..__ ------...1. APl'l'IOV•L ;;4 
i EIIGINEEn :.- --- 
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OISTl.ftKO SANPt..! 
IJHOfS!\)RtlEIJ S AMl9l.E OltO NO 

Grey medium stiff 
to stiff CLAY 
trace fine sand 
little silt. 

Black org~nic CLAY 

very loose 
SAND some sil 

THE PIONEER SOIL0 INVESTIGATOR 

DHAKA. 

STRATA ~HCOUHT(R£0 

BOR( CHAltT OF SORING 

..: TEST 
u ~ Blow• rn . 0 
..J Iii 

IO 20J0of0,0 6070 

/ .. .. ,, : .. . _/. .... 
··,/.··· 

frif 2 

·~ 

3 l 
I l1. 4 

1· 5 I . 
t.rl 5 

·1111 5 

1H-1 5 

11.1-1- 5 

I. J·l·1· 7 

9 

CUENT:- Dr. Harun-Ur-Rashid 

SITE:- 

• 

is-o 

. ., 
. --=------- 



' . . . 

I 8 ,-,.. 
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<,w 

Slit I Some 
I 

-- ..i._... -- •••• ' 

~ ~ ' • 1 I 
l j: • t' It/.~ ii . '/., 
Gtoyll ftne SAND ,:·> ~ 

~ .... / 

. '/,·'. . •/· •/ .. '/, . 
./···: 

I 
I I 

1, 

-.; 

· j I I .· . 
.. I I I . K7 
I . ... , 
I . 

. ··, · 1 ! . · 1 

• 

.. 

14 ... 

4 

3 
I 

2 

2 

I , 

I Groy ,ClftY tro c e 

if lne .sond a some silt 
n I 

I 
I 
I 

STRATA ENCOUNTERED 

(/) 
(/) 
w z 
)C 
0 

~ 

DAO NO. 
50'.o" 

-.~'-o" - 

15~0" - 

. 10'...o" 
to-- 

w 
l­ 
e( 
o, 

. r 
I. 

i 

, . . ' 
,. 

til . 
' I 

' . 
.. 

• ,i 

\. 

~ 
~1fo61- 611 

' 
DISTURBED S~MPL!---+ ~ 
UNDISTURBED SAMPLfi _... ... 

' ' . 

I 

SITE:- Pl.OT NO. 2-A ,K .O:A -1~· · 
KHULNA. zs 

BORE CHART. or IOfUHQ NO. I (ONE) 

DHAKA. 

;r ... a. w 
0 

.. 
•·I 

CLIENT:- MRS .FATEMA KHATUN : 
THE PIONE!R1 80IL INVESTIGATOR 

• ~ I 

OWT;- 

ISll\HMRO l'ENEmAndri R! MARKS,,; 
._.; TEST 
n: Blowe/ft. 
v, 102( 30~90 

e 
0 
..J 

' 

I 
J t 

, I 
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fll'l'llflYlll 

,. 11c1111 r II 

2 2 l--+--1--11--iH-1 -+----; ... 
19 l-1-1--11--\1-1--1 • Light gray 

Fine sand 

I 
1oark gray 

Filty clay 

so r t ~ 
l< -;..• 

- 4 "' 
' • 

I" 1 4 
... ~ f\ 

I'\ 
" • 18 i'\ 

I t, 
' 

~::::posed or-g.in Ic 
tmat.t er , trace :cl .. ,y 

. I' 

3 1-+-+--+--+--t--t 

Gray 

1::Hlty 
c Lay 

• • 3 - ,- -t-t-t--1 

!.loft cl::iy 
I \ 

, ,. 

Cl! I!?::]} 
D[PT or CIVIL F NGG. ,,• ,. 

8.1. T. K IIULl'I/\ . , 
~/IMl'LE 

ll(MAflKS 
ns II;, 

3Z • - - - 

• 
ezz • 

• zzz 
.. 

tzz . • 
tzz I • l zz; • "1 

' 
rzz t I • 

....... --·-· ----------j 

45 

40 

I 

I i 25 ! 
1· I 
~ I ' ~ 30 
~ 
( 

135 

· 26 I 
! 

15 I 

I 

»: 

j 

I r I 

t 1' I 5 0 : • .: ;:-' ·. ·. 2 4 1--+-+--'--+--''f---i 

~- I LighL gray : ,· e 
i _j ss_Ll _ _very fine snnd · .... __ .__ ...... /___.___,__._,.,...J___..__.....,___._ --1 

,; 

~-~;Y 

'}IIIH1 IJ(l;-1 VI.I 11-·1011 

II( I' 1 H 11 IIK•i -··-····-·':,IQ,, 1,.- .. . ... ···-- IIIIII: , I• Tr ('~:~;·:~~•;)Intl 
-----~,, ~- · I rr :,, c.u1rvL 

•ll l r r f.l', 111•q11•111111•, 1111; v•111,....-,:----'-_.;..:;-•--.---i 
· ---1.-.:;·>--.~l~::...-,_L~Sr-1f---+-'-+---:----1 ······- 0 --·-- -T3lacl< ·-----·-·· ··- - ---~ 

I [ I Filling earttr, ~ 

I 
· 5 

1 

vegetation, urickchips ~A 
Dark olive ~ruy 

I j I i 10 

=.I 

r I· 
I 

----------··· ··-.. ·- . . . - ..... 
------·-· ... - ··-. .. .. - --------------- 
l/\Tlnr,: - 85, Sha Lkh Par-a Mnin Rond , Khulna 

-·--'---~-----~--~-- --·-----~-~----.,-------::;;,~--, I ' 

ci fl Ill >Construction of .teside11b:.:l !J11ihli11G 
I ... . ·- ·- ··--·-----------1 ! 

IE.::,: - l-ir , Gazi Go Lam 11ostofa 
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OISTUROCC s/ur u: ---.tzzJ 
UNL~ S TUR6ED SA.\f Pl E --Ml- 

t"' 
,:~: l ·., ·,.~ 

'J 

5'1061-611 

27 

llowt/U. 

~·· 

ewr:- ,-: 
8 ... 
-' .,, 

1 

1 

1 

1 

2 

3 

2 

7 

10 

14 

' 

, . 
• 1 

17 . : ... ,,. .. '/•. 
·/. ·.·. 22 
.. ·.;,. .. 
. ·/· ·.:. 23 .: ;(. 

SITE:- Plot no-424, Sonad@n a; s 
( 2nd tarm) _Khulna;. '3() ··· 

80RE CHART OF 80RIHO HO, I ( ON 

Gfey fine SAND, & 
Little Silt. 

G re y f i ne SI\ N n, & 
Little £.llt •. 

llrey SILT,tr:1ce 
f ine Sand & Litt le 
Clay. 

rey SILT, trace 
SRnd & Some 

,\ CLIENT:- ~rs.Shcimima Begum, 

T,tr.acP. (i 
Cla • 

STRA!A ENCOUNTERED 

II) 
II) 

~ 
.., .., 
~ .. ~ ~ 

Q ~ f .. 
I I s- 0 

10-~ 
• II is-o 

zd..c 
z&-o 

, , 
30-0 

"-0 

THE PION~fiR SOIL INVESTIGATOR 

DHAKA". 

",i 
- ----·--·- ...... -- ....... = ------ .,__ __ 



,si 

6'-to7'- 6"' 

... sr~T~ cHCOUHTEf!J;O \!, a. 0 
....J c,; -- 

I I I 
1 I I I 

I I I l I 1.,, 
~ f I 
I I I 

1.of\ CLJW 
I 11 a Gery very I I I 

f, ace silt I I I 
I I. I 2 

,(! I 
?, I : I 

I I I 
I I I 2 
I I I 

1 
•' .. 

• I 24 
·.·/.' . /. . ; . 2.! 

Grey d~rtse fine SAND 
. 31 

1roce. siH 
. /. 

35' . '/ . ., .. . · ... 39 

43 

6d-d 

VI 
VI 

:r. ILi 

~ ... ~ 
,q e; ~ 
0 Q ~ 

5'-d' 

tO~O' 

(S'...O' 

' . rn 1-~::,;:_:::::i.__.L--~-----.;...-~- ,,, _J_0..1./S_Tll?LL.BF.OJ __ .LS..JAM_LP.J.1£.J.....L..--~-:f:.:Z=ZJ::--~,:"'f 

U~OISTURBED SAM.tt..£--~ 

x 

..... --· .. -. --·---- 

FIG: S-19: .SUB-SOIL INVESTIGA110N AORE LOG. 
PROJECH-CONSTRUCTION OF DIVISIONAL S1ADIUM AT ROYRA . 
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1 

I 
l. 
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,- ... --·---------------··----- .... -_ ..... _ 
PROJE.<. r:- cous.or D1v1SONAL OFF1c E BLDG OF JANA1A BANK ,_ - @ CLINT:- JANA1A BANK K HUL tJA BRA.NCH --· ·- ·-·-· ·--·· ---·--·------ 

,___. -- ·BORING NO :-1 Wi- 1.:.10 .. 
.. 

SPTET~~RVE 
··- 

DATE DEPTH THI( STRATA ENCOUNTERED BORE SAMPLE REMARI~ --- KNE LOG VAL· RL f'L SS -111= s 15 25 OS us 
0 Bloc\-: ,~ ' . • Filling cqr th, Vegetation ' . . 

Arirk chin • d ... 
!~ 

~ 5 - - - '- 
Do r k olive gray lC , ·1~ • S9.ft cln y troc e y l ~- 

... 
' organic rno t t e r . > ' : : Li - ~ 10. '-----------· . - -- _,_ ·-· - ·- Olive • v • gray .. 

I~ 
. 

Cloye silt • l , . ' ) . 
15 ·- - -~ e~ '-- .._ ~ Block ~ I ."' • • .x De c ornp o s ~ d orgo rue ' 

matt er v v ;, 

20 --------- _,_ {, - t2Z2 
• > • Dork grny 

25 Silty elev t r oc e \ ' 5- ~ ' I • I .. 
i organic matt er }' .. ; 

! ) .. 
3 I t?Z2 30· - ·-· - 

f 
. - i ' y ' I • Very dork groy . ~ I, ~ I 

35 Silty clay ~I ~ 11 ~ r- ~ -, • - !, 
S . !1 

~ (,0 - I- - 26 - . v • Light gray 
I 

Fine sand I• 
17 ,_ - -\ -- l,5- ' ·- 

I 

~ 

• T ,• I I • . . :..:. .... 50· 22 - Light groy .. • Vf.>ry ( 111(> sand .. 

~ 
55 .____ --·- - - - 27 - . . • I M(.)dium den c e sand I•• .. . . . 
60 ·-- -I'- '- L.. 31 

Fine sand . Ji • I 
65- 

: .,. 
261- I --·-----· --·· --- - - - ,_ ·- ,- . . .. • Fine so.nd .. . . .. ' 70 25 

, 

FM;~·:·sus-SOIL INVESTIGATION BORE LOG. 
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• 
• 

• 
• 
• 

1 t. ._..,_ -· lf-+-t--1 

• 

,- . 
5-- -1--t--t--1-- : 
s-K- - -l . \ . 

17.._ >- - 

5 >- 1--1-+--+-t--t 

\ 

\ 
7 i". 

• 

. 50 

35-- -· ·--·· --------- Dari< grny 

Silty clay 

- . -- 

10 --------·--- ------ ..... ':- 
Dork gray 
Clayey very fine s'lnd 

15 -- Bbck - 
Decomposed organic matter 
with 

20 -1----------··--- 
. Very dark grny 

Decomposed or gin ic 
mutter with siltv clav , 25-1--1---C:-'-'-;:..._~.c..;_~-4-~~-i-~ 
Dark gray 
Stiff silty clay trace 
orgo n ic mo ti er 

30·>-- --'"----------·-- -- I 
Dork groy 
Stiff silty cloy 

•,I• 
Yellowish brown 
Clayey very fine sand 

40-1---1·-::------------tf 
· Gray 

Cloye very fine sand ... ~ 45-t--~---------·---~--- Light gray . '·. 
Clay<.>y v<.>(Y fin<.> ·: : 
t In<.> S'ln;..;:d_. 

1+·t-i 
Light gray :1~ 
Fine so.nd, mjca, .l: :,: ss 1s~·----I- ·- · .. 1----1-L...,..i g...,.h...,..t _g_r_o_y -r I\ • t 
Fine to m<>dium so nd .. : . \ '·.·1: 

60 ' : 21.----1~- 
- Light gray -- • i 

I : , ; n, to m,d;um .~~ __ n . ...1· 1,__..._~_:~,::_-..l-..1..._--L--'--L----I ·· 

~- 

IC II o o 
0 • c I) 

0 0 0 o 

BRown 
Filling earth stiff 
clay 

LOG ~~~--,~-15--2-5 __ 0_S U-.S-, 
0 

DATE DEPTH THIC 
1----.---1KNE 
R.L F.L. SS 

STRATA ENCOUNTFRFn 30rt.SPTSPTCIJRVE SAMPLEf<EMARI~ 

x 

---·~- .. ---~ 
1 • 6 WT ' 

~r~;Jl:CT:· CONSTRUCTION O~ COM"!c~·l;Y - CE~-TR-~------·-..-------,, -------- --· ----· ·----- ® 
CLINT:.· CHAIRMAN. K.D.A 34 ,.) 

"LOCATION· .. l< DA OFFICE COMPOUND I,._ .. _ 

80 RING NO;. 1 

t t-'IG:_µ:.15! SUB-SOIL INVESTlµATION BORE LOG. 
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CRTS, CE Dcpnrtmen_t, nrr Khulna, Khulna(35) 
Project: Armed Police Battalion Bhabon CRTS Civil, BIT Khulna. I 
Client: Executive Engineer, P\VD, Khulna N Start: 

Location : Shiromoni, Khulna End: 
Engineer 

Dore hole number: I jG.W.T. : 1;?,'1 I) elow a !., Sample 

Depth STRATA ENC'Ol TNTr..RED Bore SPT Blow number DS us Remark 
( fl) Lo Value 20 30 40 
0 Silty clay 

~ Bro,,11 cox 5 9 -- Clay with trace silt ~ ;~ ~ ~ Gray ~ 
10 ~ ~ ~ 

Clayey silt 6 
~ Gray 

~ 15 Very fine sand 7 
~ Gray 

~ I 

20 Very fine sand 14 I'-, 
Gray ',, ~ 25 

Very fine sand 54 
/"' 

Gray v m / 
30 Very fine sand 28 I 

' 
Gray 

~ 35 17 Very fine sand 
Gray m 40 14 

45 

DrSTURBED: ~ SAND: tli CLAY [Il]]] 
UNDISTURBED: ~ SILT 00 ORGANIC: ~ 

t 



11 

7 

10 --- -•-- 

13 

11 

\ 
3 

2 

l56 

-------- r,"'L-,l-,,....- 

1------V-t-·r\fji.';1~· 
0 

.111<.I Ji! 0 
l'iuc ;:i11d 

I larJ.. era~ 

Clayc , sill 
Dark gray 

·---· ·-·-----· 

Very fine sand 
(i, ··) 

V crv Ii nc s.iud 
<.ira~ 

\' ..:n li1w sand 
(jra~ 

Sam!~ da~ 
Dai k ~ra~ 

Cla~L·~ silt 
l)ark gr:i~ 

Clay with trace organic 
Dark gray 

Clay with trace silt 
Dark gray 

Clq!,t11ic cla~ 
V..:r~ dark gra~ 

'------------------~------------------' 

3 

' 

Sandy clay 
Dark gray 

65 

Depth 
(0) 
0 

5 

10 

x 15 

Sandy .:by :121· I: 

t- 
_ _,_ ""'==--------Ji1~1~1·:1 __ 9_.i-1...ll~L..J......L....J......=.c~:l---'------l 70 Dari-. gra~ lJ±.1 ~ 
orsTuRBED: rm SAND: tiLJ ci Av mm 
l fNDISTt JRl3FD· ~~ su. r ~~1 OIWANIC: ~ 

20 

7· _) 

30 

35 

40 

45 

-.,.- 
50 

55 ----· 

(,0 

Loe:1ti1111: Kh11ln:1. 
t---------------···--- -----4 
!Client: Plant ~tana~cr BOC. B:1n~ladc:-.h. Start: 21-9-2000 

End: 21-9-2000 
I 

Bore hole 1111111lwr: ~--·· I C.W.T. : /\t ~~I,. ~ Snmplc 
STRA r,, l·'\;C 'OlJN l'ERl::1> !\ore SPT nlow number OS US Remark 

l ou Value IO 20 30 !-'---'--+--------- -------- - ·h-n-n-i'.-J--....+-.-,-..--.-.-..--r-i---lc---1----1 

'Projecr: Construction of•\ Liquid Tanker at Khulna 
Compound of BOC, Bal~adcsh Ltd 

t 
CRTS, CE Department, BIT Khulna, Khulna-9203. 
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CLAY IIIII] 
ORGANIC:~ 

\ 
5 

.'i 

4 

DISTURBED: ~ 
UNDISTURBED: ~ 

5 

S/\N D: [:/'.·:;.:j 
SILT ~ 

12 1--~~~~~~~~~~~~~-Iiii )4 

JO 

US Remark DS Depth STRATA ENCOUNTERED 
(ft) 

0 Silty clay 
Brown 

5 S ii I y l' lay 
Gray 

10 
Silty clay 

Gray 
15 Silty cla~ 

Gray 

20 Silty clay 
Gray 

25 Silty clay 
Gray 

30 Clayey silt 
Gray 

35 
Very fine sand 

Gray 
40 V cry lint: sand 

Ci ray 
45 

Bore SPT Blow number 
Log Value IO 20 30 

fG.W.T.: Bore hole number: 1 

Location : Shiromoni, Khulna 

Client : Executive Engineer, PWD, Khulna 

CRTS Civil, Bl"I:' Khulna. 

-, 
[\ 

I\ 

5 

Project : Construction of Police Training Center 

CRTS, CE Department, BIT Khulna, Khulna-9203. 
ITT) 

t 
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CRTS, CE Department, BIT Khulna, KJmJn~ . . ® 
Project: Construction or Buildlnz CRTS ci-u, BIT Khulna. 

Client : Dr. Sharnsun Nahar Lucky 
~ 

Start: 

Location: Ahashan Ahmmud Rond • Khul,rn End: 
b1g.im:er 

Bore hole number: 1 1G:\V.T. 1'- 6" Sample 

Depth STRATA ENCOUNTERED Bore SPT Blow number DS us Remark 
(ft) Lo Value IO 20 30 
0 Cla~ • Light olive brown 

6 ~ 
5 Clayey sill ~ Very dark grayish brown ~ IO 3 Clay with organic • Olack ~ 
15 3 Organic maier 

t ~R ~ Black 
~ 

20 Clay 
6 

~ Dark gray cccc 
25 3 .... 

Sandy clay 
Dark gray ~ ~ 4 30 Sandy clay 
Dark gray 

35 . 4 ~ . 
Sandy clay 
Dark gray , 

~ 6 40 Sandy clay 
Dark gray 

6 ~ 
45 Sandy clay 

Gray 
4 ~ 50 -- . I - ,_ .... 1-·I-· 

; I 
DISTIJRBED: fffi:l SAND: E]J CLAY : llililII . 

UNDISTURBED: ~ sn.r : m ORGANIC: ~ 

t 



... 

\ 

159 

-·- .. 
Project: Construction of Khulna Medical College CRTS Civil. DIT Khu Inn. 

Gn1111asi11111, Khulna 
Client: Executive I-:ngint•er. l'Wl> Division -Ll l. Khulna Sta rt: 

' 
Location : Khulna Medical College. Khulna End: ' 

Bore hole number: I I c.w.r. !) '. o'' 
Engineer 

Sam~lc 

D1:pth STR:\T \ 1:NC< H INTI '.1{1:1) l\e1n: Sl'T l\lnw m1111h..:r l>S IJS lh·11t:trk 
( rt) LOI!. Value 10 20 30 
0 Cla:, 

I I I I ·' w 
Gray ~~ 

5 • 4 
Cb) <.:Y sill 

~ Gray [XA'.; 
10 2 

Organic 1><\. ~~ ~ l)c\. xx > 
l3lack I>~ ~ C:>X .)'· 

15 Clay with trace organic ~ 3 
~ Dark 'gr:iy ~ ~ 2 20 Clay with trace organic ~ 
~ b 

nark gr:1y ~ I~ 
25 

~ 

5 
('In~ with trace silt ' 

Dail, ;!rll) ' 

~~ 

~ ' [, 

~ J(J --·-·- ··----- ·I -- ,- - -- 
Silty cla:, 
I )ark gr:i:, I, 

~ 35 . 4 
Very fine s:111d 

~ Dark gra) 
~ 40 12 

V 1.·ry Ii nc sand \ 
Dark gray \ 133:: 19 45 Very line sand I/ 

Dark gray [/ 
I~ 50 (, _ll ,- ,_,_ - -- 

DISTURBED: ~ SAND: EJ CLAY mm 
UNDISTURBED: ~ SILT ~ ORGANIC: ~ 

.~ 

Cll1S. Cle Dc pa rf mcn t , BIT J<hulna, J<hul~ 

I 

' 
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Silty clay 

20. 
l . 

' 

• 
• 

SAMPLE 

15 
I 

4 • l?'ZZZ1 
1--.+-+-+-+--+--l 

I .~ 
H--1---1--4-...i--4--, 

• l'Z.zz1 
l-~+--+--+--4--4--, 

• rzzz 1-1-4-4--1--4--,....-I 

• !Z2Zi 
H-+--+---1--4--4--, 

• t:azz: 
H-+--+--+---i--4--1 .~ 
~----1---1--4-...i--1 

Dark gray 
10 

60; 

I 
· 50 

I 
55 

I 
I 

' 

I 25i 

I 3ol 
I I 

'. 351 
l 

I 401 
I 

' 
J 45 

llEPTH 
OAT {'..1--~--.T ll•CX 

2 
( T ~ "I'. 

Clav. organic traces 11 , -z 
IV~rv ciart, !;r:c\yisi1 browii~, ,:~ .> 
' . ~ -,, I ! Oreanic cl~ 1,'. ~ . -- -·- " :\ (~ Dark .jray ( 1, ; Cl.c1y, org,.111ic traces ~ , ., 

I 
Dark (;ray 

1,, 

• · , c: 

I Silty clay • • • •· 
• 1. 2 

I Gray I' • ', 
Silty clay :, ¥ • • 

lcr:,y . ~·: ••. • •• ·3 
I Clayey silt, sand trace • ', 21 " . ·~ ( . . 
Gray I· .. - ~ • • 4 I' .n, • \ 4 

, Dr\rk 6ray I". • • , 
, S!lty clay • • • • : i\ : :..__ __ .::..._ _ __::..._ - .. • :J 1---1-+.-l--l--4--'--1 • 

Dark r,ray '/,'· ', I !/ I , 
: Clayey silt r:' ',. l : e ,-,G~r-a_y::-=---~-~---~-~,-~:-~:,L::~; ' .......-1~1\-+--+--1--+---1 

6 5
: Fine sand,mica traces 1:i.?\\ ,.,_ e 

I • • ."• -, 112 l--l-~i---4--1-4 

1 ~~;~ fine sand, mica V)<-: \ e 
I I 7 o traces ':·. : ·"::I 1 5.._ i-1---1---"--'-- .... 

Ii J_.1--'· a=-7a=-5 ..... l _ .... ·_-...,,;G~f tt;::: ::::' mica {;lt: ... i _I...._.__._""__,_~_, ..... ~_,: 

APPIIOYAL ~ 

I F:IIGIIIEE ~ : ~ 

Sl/\NOMO 
s r J?ATA OOllE s l'.T p,\1V~~1'St 

t---+-n-.L-+-r=-1_...'_l E: _ --· ~ NC-ou_N_l_f 1_11:_1, - ---·---~'-'-Tor.....,. 4-Vllt-UE_;-_-:rl::~-..:..1~5-=-:~?-:,5~:~-0-S-=-:-U_-S_-4~-A-F.-M-A-111 
u j I Dark ~ray : · : ~ 

I 5 s1.1w c Lav • •• • 
Very dark ~rayish browr "~ '~ 
0 . 1 ~ ,. r~an.1c c ay l.11 ~ ~ • 

Wt. 1'-1111 

LOCATION: -Labanc hor a I/A, Rupsha, Khulna, Bang Lad e sh , 
flORINC, NO :-- 1 

(!!!) 
CR 1 S 

DEPT. OF CIVIL El 
8.1.T. KHULNI 

f>llOJE CT:· China-Friendship Cement Co. Ltd 

CLIENT:- Proposed Site for the Cement Factory 

I 

\ 



l 

' • i 
161 t 

l ~ 

~ ., 
3 .. 

- 
I w i PROJECT:- Private Residential Buildine; 

CLIENT: - Mr. Md. Lut.far Rahman Chowdhur-y CRTS 
lOCAT ION : - t11ot No. 178, F:OA Sonadanga H/A, ~na ..-nase DEPT.OF "'VIL ENGG. , l<h11lnJ11 

8.1.1. KHULNA F30RING NO : -1 W.T - 

DEPTH Slf\NOAno 
11.\Tt THO< STRATA OORE Sl'.1 PENE TRf\TION SAMPlE 

1 t S 1 CURVE NESS £NCOUN1£11F.(l REMA'1~$ R.t. Fl. I llC. lv-'HIE 5 15 25_ OS us 
l 0 Grayish brown rzz.z • Clay 

-; 5 ~ I\ Very dark grHyish I rzz or-own I ' • i I Clav w i t.h or<renic x ~ ' 10 . Gray rzzz • Clay 
15 l Dark gray tZZ2 I Clay • 
20 '• . : 

Dark ~ray . f1 ~ • . • • 11 
' Silty c Lry . • • • • • 25 ••• •I 

• • I ••• ~ Dark tray ' . ' • 30 - ••• 5 ... Clayey silt ••• fZZl . . . • • • • 5 35 ----- ('Ft \ 
l Cray [\ • fZZ2 Very fine sand I 

40 : :+16 >-· I . ,- .. 
~ 

- 1-- 

I Litht :·:,·:·:.:: tr'ly 
I\ Ve~_i'.Jine sand .- .. :.: • ..... 

145 
: . : ... 24 ., 

I I I 
! ,__. .... ---··--·-···--------!-- 
I 
I 

I v; 
AP.,.ROV;l\. --~~""' £/IGINEE H : 

' 

' 



6 

6 

3 

162 

55 

I 50,__ 

40~ 

I 

2 

35...._ 

' 

. . 

APPROVAL:- It, ~ .\Ar 
ENGINEER:~f\ ')~c(.,~ 

120- 
25~' 

10- 

' I 

.. 

I 
I 

I ' . 
Silty clay, trace or~anic 
Gray 

I• 

Dark brown 
Organic with clay I! 5~__....----------~1.u.141.!J-l-l 

r . 

15~ 

.Oark gray 
Silty olny, trRoe 

45_ @rgnnio 

30>+--+-~~~~~~~__.~"H'+~ 
I 

ii t U G 

'l· , 
~ 4 ~Hl 

.Li i;I G 
I u [. 
I~ Ui 7 

)7 
I 

.. 

THICK 
OATE t---~-- NESS 

R.L FT. 

STANDARD 
PENETRATION SAMPLE 

DORE SP.T TEST CURVE 
LOG IVlllUE 2 6 10 OS US 

SHl<\TA 
[ UCOUIHE RE O 

DEPTH 
-----.-------·· 

CLIENT: - EXECUTIVE ENCl1~EEH, P'IID-1, KHIJL"J,1. CR TS 
--------~oEPT.OF CIVIL ENGG. 

8.1.T. KHULNA 

REMARKS 

LOCAT 10~ : - BOYRA, KHULNA. 
--·- ---·-- ----· 

BORING NO: - 1 wt-- 2'0'/ 

---------- -·- -· - -·-----·------·-·--- 
PROJECT:-KHlJLNA lONAL CO-OPERATIVE TRAINING INSTITUTE 



' 

• 5SS 

. tsss • 
• ts:ss 

• ls:ss 

• &SS 

• ts:ss 
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.; i I l J c I d y .d t ~I 

..Jl':-,-•'11(; 

D,H'k iray 

c1.,y~:1 silt 

Urr,anic clay 

Very de rk ~r .. y 

'( . • J 

• • , . . 
I I ~ 

~~I- ,. I ... 
)< I • . • • ~ ~ ~ • t • t • .3 - . 

Gray ot .. . " 
Silty c Lay ,dth tr.ice~: y , 

or.~;, n Lc 
w,.. 

" . 1 .... 
20 

:/: 
5 

1- 
• ~ 

Gray • 25 • - ........ 7 
s i J Ly clay ~ .... . • . . . . 

I 
I 5t: • .J 
J 

i ,--"---L-....l,_-~-~---~---------l--.l'--_J_..--L-l..--l...--l.....L..L-L-..L----' ! APPROVAL t.__ 
1_c_11~,;~111~E~E~11~::.._ 

__j 

t 

,,5~ _J 
. I 

I 

I 

I 

1,0 - - 

35'-- 

10- 

Gray 
Clo1y 

~AMPlE 

5 

0 

Sli\NOl\no 
llOllE Sri PEl~CTni\11(111 

It SI CUIIVE 
I c•r. iv"lllE 1---S_;_I_S...;..;;,...;..2;.;:s'--l-o-s-..-u-s~ 

ST JlATI\ 

r IICOVIH E 11,: (J 
A(MAn11,; 

-¥-¥··- 

1 

OEPTII 
DAT E: i---..---4T M tCK 

n.L F1 IIESS 

LOCATION : • Plot No. 30') Muj~unni R/ A, 2nd phas e , KDA DEPT. OF CIVIL E NGG. 
l--13-0_R_I_N_G_N_0_:--1------------~w-1-.-1-,-_-,-1-,,----~ 8.1.T. KHULNA 

·CRIS~ 

PROJECT:-Construction ~fa Residential Buildin~ 
CLIENT·_Mrs. ~-njida ~et,ra Bari, Goalpara Po~er 

· Station. Khulna 

\· 
' 



' 

CLAY W 
ORGANIC: IIlIIJ 

I 
\ 
\ 

I\ 

1, 

5 

164 

4 

5 

~~ 
1--1--t-t-+--t--t--t-i~-+--t--~·- 

~~ 

5 

' 

SILT 

DISTURBED: ~ SAND: 
UNDISTURBED· ~ 

75 

65 

55 

50 

45 __ v_:rv .... in-:-:-ae_n:-an-;-'f-t-T-:-~-e-:-~a-~:-a..__v_u,~ :: 

t----~--:-::-~~~~:~:~y---~--<t{~i 33 

Gray 
Clavcv Silt 

Gray 
85 Clayey Silt with trace of fine Sand 

40 
Gray 

Silty Clay 

35 

Gray 
Silty Clay 

30 

Gray 
Son Clay 

25 
Very Dark Brown 

Oruanic Clay 

20 

Gray 
Very Fine sand with Clay 

Very Dark Gray 
Organic Clay 

15 

Grayish 0r0\\7l 
Silty Clay 

5 

10 

Brown 
Silty Clay 

Depth STRATA ENCOUNTERED 
(ft) 

SPTCurvc 

Start: l 8/6/98 

End: 19/6/98 

0 

r.s n Bore hole number : I j G. w:r. 
Bore SPT Blow number DS US Remark 
Lo, Value 10 20 30 

Sample 

-~ 
Engineer Location : Sir lqhnl Road, Khulna 

Client : G. M. Baksh & Co. 

CRTS Civil, BIT Khulna. 

5 

Project: 10 Stotied Commercial Building 

( 'u rs. Ct-: Department. BIT Kh11/11a. Kl111!1KJ-920J 

® 
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rrWJECT :- K.halishpur 
~ CLIENT:-Hazi Amjad Hossain CR l S 

LOCATION : - 61 Commercial bl•ck,HousingfState,Khalispur OEPT. or CIVIL E NGG. 
F30RING N0:-1 

8.1.T. KHULNA 
WI At G.L. - r· -- 

DEPTH 
s l lltl0/\110 

OATE THICK STRATA OOIIE 
Pf::NC 1111\TIOtl 51\MPLF. 

NESS 
51"1 IESI tUUVE flF.~IAIIKS 

R.L Fl. ENCOUII IF HF. I> I oc Yl\lUr 5 15 7.5 OS us - 0 ... . 3 [LLL, 

Oliv~ gray • ,. • 
C.::lay trace silt ) • I 

ti u - --· Z2Z . .... Dark gray ~ > • ~ ~ 
Silty clay ~ ~ 

1 ~ 
10 . • 2 ~ 

Gray • . • ~ ' 
Silty clay • ,. 

~ ,. 
15 - - 3 w . ' Dark gray ' ' • ' . 

Silty clay • . 
• . ' 

20 4 ZZ2 Reddish black '\ v 

' \ • ... '\ 

O~anic aatter ~ 
' ' 25 ). ' 9 ~ Dark gray • ~ ,. 

Clay, trace erganic " 30 
,. 

6 >, ,. w 
Dark gray • .. ~ 
Clay, trace erganic .. 

J\ )< 

35 ..,___·----·-----· ---- 5 :7ZZ ,. ) 

Dark gray • )< ' Clay trac:e •rganic ,. " 40 
_____ , - -· ·-· ,~ rzZ2 v 1 Dark gray • ' ... 
Clay, trace or-gan Lc i... 45 '--- ~ 6 ~ ~ ... Dark gray • ,. '). 

Clay, trace organic 
' ,. 

50 ,. 5 ~ >, 
Dark gray • ' 

.,.. 

Clay, trace •rganic 55 x ~ 
APPROVAL 

~ EIIGIIIEEH: 
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' 

~ROJ~CT :-COMMERCIAL BUILDING 
CRTS1@ ;uer1p : - DR. MD. TORAD ALI 

:ocAT ION : - 46, KDA AVENUE DEPT. OF CIVIL E NGG. 
~9Rl,NG NO : - 01 

- 8.1.T. KHULNA 
WT - 3'-0" 

" - 
STANOARO 

'E 

DEPTH THICX PENETRATION SAMPLE s r II <\TA OORE S P.l TEST CURVE REMARKS ... Al FT . NESS CNCOUtllEREO LOG VI\LUE s IS 25 OS us 

l Light br-own 1 I 
i I s' ~l,ly 

5 zz :l I • Gray 
' C Lay trace silt 

10 4 2Z 
Black • . . ~ 

\- Organic 

t 15 7 zz • ~ 
~ Gray 
-w . zo - 4 zz 
1 c I Clay trace silt • 
~ -t, 25 zz j 4 
I Light gray • • I 

:;; 

[.. 10 -~ \ [i. Very fine sand trace 
)I! 30 silt zz \'f 

,__ ---- - - -- - -· .. - 
f I • ~ I I I r, ... 35 I 6 ,--. ,__ 

~ 
r \ • I i" 40 Light gray 

15 - \ k ,__ --- • 
"' 

Fine sand l :1 
45- ·--J 16 - _,_ - - - • F. .. ,, ,, 

1:. I 16 ·~ 50 
\ ·-- 

APPROVAL :- 
,1. ENGINEER.- 

j 
' 
i" 
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APPIIOVAl 

17111.illlL[H: 

. 

I 
t--+t-1--+--+-+--i. ~ 

.. 

. . . 

i---t----------- .. _,_. .... ,_.__.. 
I O 

I 5 

I Gray 

I ! 
1Clay 

I \ ()i---1·- - - 
I
' , "/ery o n r > brv~·1, 

1urgunic · ,··,c"- cl 
I ' ' • , 

1
1 )r--t-------~·:,, 

Very d a r-k ~;rny .. , • 

I 
j Or-gnn i c • .. 1th c Lay 1.: ~: 

. 201---+--------------- - - - 4 I Gray .,. « 

25 t---+l _c_i_a_y_t_~~:e.~"=il t~, ;~ 
3 i Gray " 4 

I 

I ) Clay w:i. th rot ten woods10 o 0 , 

1
30 t- -~, Very d ii r-k gray··- -- -10~: 

0,.1· 
3 -r· ·r··~- ... .i, • sss , I Organi.c clay ¥1th I 

, rotter. v o od s . • 0 ·I ~ 
1,·351----j-Da~k-cr.!·:•; -- -· ---· ~:,~-:13 II . • 

I I Clay wi t h rot te:i •,;~1)C:s,,, 0 

I ,10 H- - .... - . - . . . L 

O J 3 • ~ 
I . I Very d n rk 6:-ny -- . 1:: :1· 
I' I j1 urg:rni c c lny - .... ~ (ll~r~;, c~-~ .. - -· ~~1::14 
I 50 -L ··· · -· --· -· ·- · ·· __ ,_.bl' I! 6 
I 

Ii 
i-~.....__.....____. _ _.__~-~---------~-~-L.-...l--'-...l--'--l--'--'-~'---'--~---1 

Olive g ruy 
ClRy 

'1.l ", 

SlANOt,llO 
PEN( lRAI ION 'AMPLE 

ll(lnF (.rt ltSl·CVtlVC 
I Or. VAt.Ut- 2 6 1 Q OS US 

SlJlAIA 
tNCOVNIEIIF;f• 

OtPTH 
OAl'E i----..---<l lllC>< 

NESS 

' 

F30RINf, NO:- 1 WI. 3 '- 3" 

LOCATION: • .Mujgunni, Khulna. 

1----~~-~------~~~-·~--------------i CLIENT: -Executive Engineer(Work~' 1'.DA,Khulna. 

PAOJECT:Construction of Rest House & Single Officers Qtr. 
.--~~~~~~-~~~~~~·~~~~~~~~~~~~~~--..~~~~~~----- 

CRIS@ 
DEPT. OF CIVIL E ~G. 

8.1.T; KHULNA 



- . 
' 

I PROJECT :-.STAFF COLONY' OF KHULNA HARDBOARD MILLS LTD. CRTS@ • ~ CLIENT : ·ft. D. KHULNA HARDBOARD MILLS LTD~ KHALISf-ilDUR KLN 
LOCATION : - RESIDENTIAL AREA OF THE MILL DEPT. OF CIVIL ENGG. . 8.1.T. KHULNA . 130RING NO :-1 w. T - 31 -611 

STANDARD 
DEPTH THO P'{NE TRAT ION SAMPlE 

DATE STRATA 90 RE S.P T EST CURVE REMARKS r 
R.l FT. NtsS ENCOUNTERED LOO VN..UE 5 15 25 OS us ' 0 Olive 

Clayey Silt 

5 5 ES: •· ·· ..•. • .... . •· ., . ,• Gray . ,4 
' ·.·. . · .. . 
' ··!· ·•: Fine sand '·. ; .... 
I ·:·· ·~:~· ~ 10 .... 

'..> • . . ' ' .. 
l .·. ... , 
I 

. Dark gray ... ::=: .· · .. ;:t: Fine to medium sand ... 
i 

15 .·; .. ·· 6 ~ ! i . ,, ... ",- ", \ • : Light gray .s. ;:.:,.::. 
' -.> ... •: ... r ," .. Fine sand .. I .. :.~~-~~. ts.'S , 

1 20 :·.· 11 \ 
• • • \ ~ • • • • l • •• ' I Gray • •• \ 25 • 1·1 ,- • • •• Medium sand • • • • • • • • • . • 30 1u 

1 • . •• Reddish gray . .. . . \ Medium sand . . . 
35 . . 

2j • 
~ 

, 

,I 

APPROVAL:- . ENGINEER: - . 
' 

I .. 

168 , 
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f"'f?OJECT :-4dlJ rr 1;. ,i l~TJ\Bl ,E d E.., IOEifl' lid .. lllJI i.uruc , CIIIS@ ·- -- 
CL l[NT: - Xl·:iJ, I ;iiJ- I , I\ I llJ 1.Nt\ . -------·---- ---- -- -- LOC:1\1 ION : • ,,111\.,! I, T. •.I·. ' ;11,\Nl111IU, I~ lll'LI~/\. DEPT OF CIVIi r N<,(. -- - .. ·---- -------- -- -- 8.1.1. KIIULN/\ IH)lm% N·o. 1 vr r i-o .. 

----- - -·- 
OEPTH s l l\Ul)llllO 

01\T E. Tll10< ~lllAT/1 nonr. 5 r, l'!:.NC lllllrlOll :',11'"4PlE 
NElf. It SI cuuvc IICMAIII\', A.L FT £ NCOVll 1 r 111 11 lOC: VA!.Uf 

~I 15 75 05 us 
0 Vc1·y <l:\ rl< ,w~y i ~h hr-own 

2 - - - (~ l ;1 )' - s 2 • tz2 . ' t ... 
I 13] :1ck .. •If . . . ..... 

• . ... 
Ur-::111Jc vii l.h tr:1cc . . . . .. .. .. 

10 i:l:•:,, l ! :: 2 • IJ.1 r k :~r:1y 
! er 1y 

15 l. :'.'ZZ 
On rl< arny • 
Very loo::;c c l.ay j 

20 0 • I \I· ·ry li:1r1< J~J'"«~y 

' l·.>il 1.y cl .1y 
25 ; - 3 r'Z2 I • I .. 

lJ, Ir(< . . r.ray ... 
~ 3 0 ._ ... 3 

' Fin(' :: :!:11 .: i !;!1 :..n;jC(! • I c Lny ... 
·. 

~ : 35 ,___ --------- c • 
40 ~ I I, ~ 

;l''\· • 
1-'ill<' s-md \ I 

l.S~ 7 • . . 
c; 0 7 • 

APl'IIOVl\l 
!UIGlll!:E II 

'! 
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MD REZAUt. [ARIM 
A,;sis•;mt Professor 

r,rp1 of, C 11.lil EngineerlnQ 
R1·r. Khulna, i.'.bulna-9203 

APPROVl\l 
f:IICINF.F.ll: 

Medium sand .. . . 
50 --------- .. 21, 

Light gray .. 
Medium sand . . 

55 

.... ; Fine to medium sand , . · · 

/351-rL~~ht tr;~ --·-----r:,~ 
, 1 Fine to medium sand ::. ·. ·.' 
I L~O. j .... 
1 /Gray -0 

, j Fine sand I:-.· : : : I 
'•5~--- ·--·. --------- 1· 

• . 18 l--·1--1--11-4,1--t--t 

Light [,ray 1 ', •• • • 
t. ·.-. 

Li{;ht r;ray 

. 25 J--~:-L_.1_· g_h_t_i_r_a_y------+'·:-=-·::-'~:-.;.;/ ., O 1\ • 
. . . 

F inc to medium sand . ', ·. ·• I\ 
30t---+-----------+-~·~··'--l 18,__,__,--+-I-++-\-+-~ ~.:< v 

./ 
1~ ,·-· 

I . I\ 
. : ~. 

1 ~) ·-~~-:__.,. \___._ 

~ ":,:,: Gray ~.·. 
Clayey Gilt ~ ;. "7 

20 ~ ----- --------'-----1-:-'~.,.:,~.,_:.,c:i 
Gray 

! Very fine sand 

L, 

7 I--H-t--1--1--t--t 

Brown 

I 10 
Silty clay 

I Gray Very fine sand 
15 

,. , .. 6 
" i... i.. • 
" " .. . : .. ... 

5 
• 
• ~ ...,,. 0 

-= -:!" 

• sss 

• sss 

• $SS 

sss ! • 
• ' 

• i 

• 

Grayish br0wn 
Clay 

-· 
l!EMAIO<<; 

,P ,u C:,l r>.llj\ 

t: t,r. ()UN I~ II,;; I) 

f>f.PTI-I 
DA'T !!: t----.--ll H1C:X 

n.t. r r Nl'SS 

wr.7'-3" no RING NO :- 1 

LOCATION: - Ful tala 
CLIENT:- Dr. A.T.M.M. Murshed 
rnoJECT:- Private Hospital, Fultala· @ 

CRTS 
DEPT. OF CIVIL E NGG. 

8.1.T. KHULNA 
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' 

;, 

CR@ 
j PROJECT:-Construction of Fire Station f }, 

CLIENT: - Executive Engineer, PWD; Division-1, Khulna ~ 
~" 

- 
LOCATION :-Daulatpur, Khulna. DEPT. OF CIVIL ENGG. ' 8.1.T. KHULNA ·, SORING NO:- 1 y, I • 3'-011 

I O~PTH 
0011€ 15rT 

'PAN011no 
D4T E. r MIC-)( STRATI\ PEN(:lAIITIOH SIIMPLE I rr s r cunvs Ness AF.MAHI<!', 1'?.L "l l:NCOVNIEl1F.f' ---- I • nr· V•~ Ill :-, I~ iS OS us . 0 .. ---·-------- -··---- -- -- -~ -· - ·--- Light ycllowisli bro·,m . ~ ~ 

., ' ,._ - I, 

Clayey Silt • - . l:s::s:s • . • . 5 - " . . 8 . . I rght gray • - - . ,,. 
Clayey silt .. . ,.. ~ ~ ~ 10 __ .. - A 

. 6 • 
!:.: 

., Gray . .. , ~-,11 t.y clay ,.,, L. I 

' rsss I . I ' I I .;. I 1~ f- -+---· - - -· - .,.. ~ .... 7 . ... __ j . I 
I 

I l ,.. ,. I 

eray - ·' I I r ... ., 
0ilty clay " I, ts:s:s ~ - • • 2r 4 Very d~rk brown )( < ,CJ( 

x . 
Organic matter l( x 

" }(" tsss I( )( J( • 25 -7 J - 
.... ~ .. Dark guay " " ~ 

Organic clay "" . 
ll(I: 

< ts:s:s • 
30 . • to---~---·· 5 ...._ -· 

!Gray 
Clay (soft) !SSS 35 ,__. ------ - .. _______ ----- 5 • Gray "' ' 
Clay ,d tli " , 

trace of . ' ! ; . . tsss I j ;urc;; .n i o ioutter < I ·-·. I 
I 40 !- - • I j -1--. - -- - .. .. 3 :- . tr I I !Gray . , " I I • i Soft clay with trace ,7 ' :SSS o.f organic matter " > • 45 ------- 4 Gray 

Soft clay 
5C >-- -----·- - 5 • Gray • ~ 

t Ii Soft clay with trace .,. ., 
5~ of organic matter ~ ,• 4 I • 

AP PAOVllt 
E"'· IG!N~Er?: .. 



' 

4 

C LI\ Y [IlIIlJ 
ORGANIC:~ 

172 

DISTURBED: ~ 
UNDISTURBED: ~ 

SAND: p·.)/j 
SILT: ~ 

50 

45 

Clay with. silt traced ~ ~ 
Dark gray ~~ 

Silty clay ~ 
nark 1~ray ~J\J\.J 1-----------------1~ 

40 

Silty clay , organic traced 
Dark gray 

35 

Clay with silt. organic traced 
Dark gray 

30 

Silty clay 
Gray 

25 

Organic 
Olack 

20 

Organic 
Very dark gray 

15 

10 

Clayey silt 
Gray 

5 

Clay with . silt traced 
Brown 

0 

5 

5 

4 

7 

4 

;, :~~ ~ ~ 
;. -~~ 

I l 8 
!----------------+:' !i. 3 

Clay , si It traced ~ ~~ ~ 
Gray ~~~~~ ~ ~~ 

Depth 
(ft) 

Sample 

En,1: 

Start: 

J 

US Remark 

Engineer 

I 

STRATA ENCOUNTERED Bore SPT Blow number OS 
Loe Value 10 20 30 

I G.W.T. : 2' - 6" Rore hole number : 1 

Client: Executive Engineer, PWD Division-II, Khulna 

Location : Mohesshor Pasa Shlshu Sadan, Khulna. 

9 

CRTS Civil, BIT Khulna. 

4 

Project : Construction of Baby Home at Mohesshor 
Pasa Shishu Sadan 

CRTS, CE Department, BIT Khulna, Khulna-92~~ 

\.~ 



ORG/\NlC: ~ 
mm 

I~ 

CLAY 

6 

5 

5 .__,_ 

6 

•I ... i-. 

5 

2 

\73 

DISTURBED: ~ 

UNDISTURBED: ~ 

SANO: k·::\.J 
su r . ~ 

50 

Sandy cla) t: ;, ~~ 
Dark gray ~~> ~ 

i---------------:..- u···~, 

45 

Silty clay 
Dark gray 

40 

Sandy cla) 
Dark gra~ 

35 

Silty ela~ 
Dark gray 

Silty clay 
Dark grav 

25 

Silty clay 
Dark gray 

20 

Clay. trace silt 
Dark gray 

15 

2 Clay. trace organic 
Dark gray 

10 

2 t, 
t Clay with organic 

Very dark gray 

O Clay with organic 
Very dark gray 

Depth STRATA ENCOUNTERED 
(fi) 

Sample 

End: 

Start: 

Bore SPT Blow number OS US Remark 
Lo Value IO 20 30 

l:.nginccr 
Bore hole number: I I c.w.r 

Client : Executive En~incer, l'\VD Oivisinn-1, Khulna 

Location: Sonaclnngn Thnna Premises. Khulna 

CRTS Civil. 131T Khulna. 

> 
D 
b 
h 

Project: Construction of Residence of O.C at Sonndanga 
Thana of Khulna J\h-tronolition Police. 

CJIJ:\". CC l)q,a11·tu,cnt, IJIT Khulna, Khul~- 



.5'., 1----1------------ 
l!edd ish gray 
Mcdju,n nund 

.50 - --·-------- 

1·11.'d i 11111 sund 
..!'> - 

c l"il y 

LighL (!.t',Jy 
15>---11------------- ,+ () 

•..• ! ~ 
. ·.· 

Un,y 
FI 111: $,lt11I 

I i ---···- _..,___..__._ - - --·- -l--L-J-t__..Jc__i__.,__ -- 

APl'AOVAl ·- 
OIGINEEA. - 

STAIIOARO 
OEPtll llllCI\ StnAtA BORE SP.t ,.tENEfflATION 

OAT E t SI CURVE 11 MARKS 

I--J-A:.;..l=-+...;.F0~:+1-":E-_s:s~:~---~:.1_1_:::-,_Y_r_,:,c5 __ 0_1_u_:_·-_:r:n:r:o::::::::,L·.®t-v_N.:.,_·u-11::~-5t--;._:;-,:..;;r-_:,~.~~-:,_:2:~~:~~~s:-~-u~s~--- ----4 

.. 

' ~ ·---- -~·. I I - - I\ - - ·- • . . . . • . . . . 
• . . • - ,_ . . If - - - - • • • • . . . . 

I • • -\ • ·11) ·-- -- ,-- - - - ._ 
~ I 

. . . 
r . . \ ' . 

~ ,!j l-1- • 

'------....:......--------------'---------------· ·--~ 

- -,- • ts.s -\ 
.201-- 

:., - - -1----1--1 • &'S: 
Dc1 rk gr;iy 
l•'i 11e Lo medium i;nncl 

I 74 

5AMPlE 

W.T - 3' -6" SORING NO: - I 

Cl IENT : ·M, D. KHULNA IIARDllOAflD MILLS L'l'O\ KIIALISIIPUH KLN 
- LOCArtON: - flESIDEN'l'IAL AR~ OF THE MILL DEPT. OF civr. E NGG . 
.__ ---------'----------- .. _ 8.1.T. Kl1lJLNA 

' 

PnoJECT :-STAFF COLONY OF KIIULNA IIAflDBOARD MlLl..S LTD. 



5. -- -·. . .•. ·- 

~ 

• 
• 

• 
• 

II 

6 

175 

• 

OS US 

SAMPLE 

3 

' 

7 1--11--1---t--f-f-l • 

-. -5 

.. ·--· --- - 
APPROVAL • 
ENGlfl((A 

Gray 
Clayey sill 

Dork gray 
Silty sand 

Dork gray 
Silty cloy 

Light gray 
Silty cloy 

Dork gray 

Cloy 
.... 

Very dork gray 
Cloy 

t.0 

35 --- 

20 --- 

1 5 

5 -- 

3 0 - ---- - - -·----·- ·---- . ·_ : 
Light gray · 

Fine sond 

25 ---- -------·----! 
Gro y 

Very fine sand 

10 1----1-- - --- 

OAT£ 
DEPTH Tll,o< 

Rl F 1 NESS l---·~~~1---~-- 
Block 
Fuuy organic deposits 

~-...-----.---,---- -·- ·-· ···------- 
w T - AT G. L 

--s i ANDA AO • 
PENETRATION 

OOIIE SPl IESl CURVf 

l OG VAlUE 10 10 JO l,O 50 

", T n ,\ T/1 

(NCOlJflT(llfO 

BORING NO: - 1 

. - .... _ -· ----- ... ·---·--··---- 
----···-------·--- ·- 

LOCATION: - SHIPYARD. I< IIULNA. 

---- ... --·- --- ------------! 
CR is@ 

DEPT. OF CIVIL E NGG . 
8.1.T. KHULNA 

CLIENT: - ASST. ENGR. FACILITIES DEPT. KHULNA 

REMARKS 

PROJECT:- FOUR STORIED PRIMARY SCHOOL BUILDING 



J 76 

--·-"-"-60_,.....___._ ---------·-- ----· - 1J - - - .._..._, _ ___,_,,.c...,___.___ - - 
A l'l'ROYAl - {:" I • •.' I .,- 
[ NGltlfE A - : '----------------------'---------1.------------ - 

SS Gray 

Medium silty sand 

6 ,- 1- - -- • 
501---1·----------- 

5 . -·-•--+--+---<. 

Brownish gray 
Soft silty sand 

5 . - ------·-- • J.O 

5 '-1-1--t-l-<. 

JO 

f ------. 

3 - - -t--t--·t--4 • 2 O i--;--D-o_r_k_g_r_o_y ~ 

25 
Soft slickly cloy ~ 

~ 
35i--;,---------t~<-L~.L...,4'i 

5 ,...._,,_.._, ~ • 15 
Very loose silty sand with 
orqorric e deposit ttoce 

10~,------------~ 5 - -·t--t--t--1---1---l • ~ 

5 2 ------ .:ZZ 
Block 
Fully orgonice deposits 

REMARK~ OATE 

---------- --·- -SlANOAAO - --.----. - 
OfPTII HIIOI STJIAlll PENETRATION SAMPlE 

OORF. SPT IF.ST CURVE 
Rl Fl. NESS fNCOUIHEAfO LOG VALUE IO 10 JO t.O SO OS US t--t---t--:0~---t------------ -·t----t _ _.__"'7~_- _ 

w T - AT G. L BORING NO:- 1 
··-····------- -·--:- 

---- ----- -·--- 

PROJECT:- MOLLAPARA 3 SIORIED PRIMARY SCHOOL BUILDING @j) 
1---------------- -----------------~ 

CLIENT:- ASST. ENGR. FACILITIES DEPT. KHULNA. CRTS 
------- --·-------·-------10EPT.OF CIVIL EN~,,;_ LOCATION: -MOLLAPARA ( NEAR MOLLAPARA JAME MOSQUE) 

8.1.T. KHULNA 



421 • \, . .\ 

' . I f''' ' 

.. __ l; .. 

• 

0 

0 

r' 

.. .s' -- - e 
sz 

o' 

REMARKS 

' 22 

SAMPLE 

·.• 

-. I I 

7 

5 ._..;-; 

~--~ ---,---,r--::-:ST~A7.N~OA~R=o-.L,-----..-----I 
OEPTH HI""' SfnAlA BO S PENETRATION 

""" ,, RE PT TEST CURVE 
R l Ff. NESS EN( OUN TE Rf O '. OG VAlUE 1---5_;_;:..::....:..., 5-=.;.;.2~5'----f-o-s--.-u-s-l 

_-4-...:..;..;:_..._;,,;,o,....__+-----~------1-;,:-r-1--+--r--r--i-.,-.:~+---1--+-----~ 
Light brown 
Cloy 

• I 

6 

3 

177 

.·, .. : ....... 
·.\·,·:· 

-----,~·.:.::\~ 

I \ 
t.S 

Gray 

Fine sond,troce mica 

.. ·: . .. ·.:. 
• I 

Very d or k gray 

Cloy 
35 -· 

30 - 

Dork gray 
Cloy, trace silt 

81ork 

Organic rotten I eaves 

Gray 

Sill.y cloy 
10 

WT - t; ', Q ,. BORING NO: - 1 
·-· --------- 

PROJECT:- KHULNA MEDICAL COLLEGE HOSTELS 

CLIENT: - PWD, DIVISION - I, KHULNA. 

., ' 

)ATE 

CRTS 
----------------------JDEPT.OF CIVIL ENGG. LOCATION:-250 BED HOSPl1Al. KHULNA. 

8.1.T. KHULNA 
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' 

- 

IH UNIQUE BORING AND ENGINEERING LTD. 
130RI: ilOLE NO: Bl 1-2 (§.0 

34, GREEN RO/\IJ. NOWJ\B t\lJ\N:-jlON 
3rd Floor, Dhaka 

LOCATION. Khulna Universlty, 
Khulna 

CLIENT:KHULNA UNIVERSITY l':11 uclc size Shear Co1t$OI 
Pcrccntngc Charucrcrist« Propcrtj ~. u o· v 

PROJECT: V.C. Residence cum Ottice Building "' 1 oil ,r Y. 
~ 

u 
~ .g c· 

c: 0 .5 ;:; ,_ 0 c ., .., c l: .... 
.t: CJ f\101st111c SI' I bluws 1x:1 0 ·;;; !2 0. 0 'J a Suura encountered 0. "' "' 'U Oil Content II 1 111 pcucn anon 'U u 'U E "j .3 ~ _g· ~ p. .c ·s ,:..; ('.• 
0 ,.,. 0 c 0 

I V) 25 50 75 I ti 211 :lll u Vl Vl I- u LJ.. > u Vl a 
Gray very sott clayey silt l:1i1n ? - - - -- - - -- - - - - - - 

' f>ll - Black very soft organic 
,_ ,_ ,_ - t- I 

sill, some clay 1! 
n - - - ~- - -· - -- - - - -- - 

.:.l • - - - ..__ • -- -- '-- - '--• ,,_ - 
..- . 1 u - - -- - - - - - - '- '--- - - - - -· 

.L: ~ 
• " 0 -l 

1,1 - ... -- - - - -- - - ·- - ,. 
0 •5 J 

~ 
-- 

0 - - - ' 3 - - -- ~ - .__ - 1-- 
,_,_ - 

l1.L N Gray firm lo soft clayey 
,_ - - - t; ,_..__ 

a • 3 I' 

silt 1,1 ·-- --- -- -· - - - - - - - ~- 
L.: 

~ 
I\ 

0 - -- - '-- 

- . - - - -- - '--- - -- -·· - ·- '--- - '- - - - -- 
IJ ~ 

a '" - 1,1 0 ·, - 1- - 3- -- -- '-- - 
I.LJ 

~ - - -- - - - - -- - a I• 2 , . 
I I 

- - - - - - - - - - - 
ts ~o 

5 . 
- -- -- . - l - -- -- - -- ·- - -- - - - - - 

~ Gray firm clayey sill ',' 0 
50 -- 

~o 
I 

- - t\ - -- - - -· - - - - - - ''- - 
r ·1 

o/i 0 \?· - - - - - - - -- - - - - -, l:!:J Gray stiff clayey sill . ,.Q a - . I 
15~ - - - -I 

11 0 r-t22 
Gray compact to dense a -- - - -- ~ 

,_ - - - - - ._ - - - - 
Ill silty fine sand ·- .._ - ,__ - .. 

a 
~ - - - - - - - .__ - - - - - - 

l.1i 

0 Disturbed sample (Split spoon) 0 t\ I 01st111 c con lent __._SPT values 
• Undisturbed sample (Shelby tube) PL LL 

owr : 0.91 m below EGL 1 I 

i 
I 
I 



CHECKED BY : ~ 

~ORGANIC 

~MICA 

llii] SANO 

~SILT 

IIIIIIJ C L AY 

\ 

181 
TESTED BY M .. 

... 

... 

\ ._ .... 7 

Gr oy occos I onolly block spotted 
soft to medium SILT, some cloy, 

'I N froce fine sand. 

~­ ' 

- 5 

,~ Deep block soft I very aoft ash kf ti' 
mix with Orj!Onic SILT, some cloy,~ I,' 
troce fo lltt re fine sand. rJI! ~ 

:: :,;..( ).' .·. 
ffir 

Gray loose to medium dense medium~ 
lo fine· SAND, some lo little sill, P(·. 
trace mica. 

0-9 ~t--45 - bf 
: kt\ 

0-10 ~ :50 t-L-+------------f<'~~ .. 

... 
,­ 
.... 

0-,2~-6() 

IO-e ~-401 ~0 
I 

'a:, 

0-6.~t--30° 

o- 4 m;-20 ~~ ~ 
0 

0- I~~ 51 

.... 

I l '1 ') 40 50 

2 

LITHOLOGICAL DESCRIPTION 

STAN OARD PENETRATION INDEX 
RESISTANCE iWJ DISTURBED 
BLOWS PER 12 INCH • UNDISTURBED 

OF 
PENETRATION REMARKS 

i.. C) oz 
<( ii: _o 
CID 

~Y., 
brown soft SILT, some cloy, L(r'~ J.(t, 
fine sond. V · ~ 

Li . ~ v.t%~ 
Li g hi 
trace 

DATE: 03 - 0 2- 2001 TIME: BORING DATE; 02 - 0 2 - 2001 

CLIENT : MR. MD. SYED MOSTAFA KAMAL , 8 OTHER'S. BORE HOLE NO: I (One J 
PROJECT : 6- STORIED RESIDENTIAL BUILDING· GROUND LEVEL ; (- ) 0- 011 

LOCATION: PLOT 00-414, SONADANG A R/A, 2nd. PHASE. GROUND WATER LEVEL: (-) o- o• 
KHULNA. 

s.s. BORING a ENGINEERS· 



CHECKED BY: l~¥--, 

I 
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TESTED BY ;___AJ _: 11::1,;IIU•'-L<lU 

~011 Laboratorjq 

-0 . 

..... 
:: :'': : : . ':,( 

Brown tnedium dense to dense ,•:f.• 
medium lo fine SAND, little lcv:·•' 
tr'*• silt 6 mico =;~~~: 

: :: :-~ !:,0, 
I:;.,.• • ! 
ll":i· 
: .: ~:; '' ,--<: 1;~. ,: ~:··· 

'""r-- 77 ... 

- .... ... 
.... 

Grey occosionolly block s p of ted 
very soft to soft SILT, s orn e 
cloy, l[ttte or e on te &oi I 

... 
0-12·~-so' 

~ORGAN 

~ MICA 

[] SAND 

~ SILT 

SILT 
8 

CLAY 

IIIill CLAY 

' 

,- 
1- ... 
.... 
.... 

- 

... ... 

.... 

.... 
,­ 
.... 

- - - 

... ... 
,- 

- ,- I 

... ,- I 

,- I .... 
.... 
.... 
.... 

: J .... 
- I - - .... 

I) 

BLOWS PER 12 INCH 
OF 

PENETRATION 

LITHOLOGICAL DESCRIPTION 
- I INOl~Till>A r:n 

REMARKS 

STANDARD PENETRATION INDEX 
RESISTANCE ~ DISTURBED 

.... 

... 
0-11 ~ :-55' 

- 

... ... ... 
0-9 ~=-45' 

.... - .... 
0-10 ~-50' 

-· 

- ... 
D-7 ~-35' 

.... 

.... 

D-6 ~~30' 

... ... 
D-5 ~ :-25' 

... 

.... 

D-4 ~~20' 

1- 

.... 

D-2 ~=-Id 

... ,_ 
I- 

- ... ... 

DATE: 07- 04-2000 TIME: 

BOR! HOLi HO.: I <ONE l 

GROUND LEVEL: 

GROUND WATER LEVEL: 

CLIENT: MR. HASAN SHAHl:~D KOYA 

PROJECT; 6-STORIED RESIDENTIAL BUILDING 

LOCATION: 18, BOSUPARA, KHULNA, PLOT N0-635, 
MUZGUNNI RIA, 2NO PHASE KHULNA 

BORING DATE : 

B ENGINEER'S THE PREMIER BORING 
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6 

2 

2 

2 

17 'tolS-:-6" 

GWT:- Blow• /n . 
KJ 20304'0,0 6070 

u 
0 
..J 

REMARKS 

BORE CHAltT OF BORING HO: I . 

SITf :- Plot. 2 5 4, "1uzguni "'/A J'h • I \ U n • 

Grey 
fine 

Grey verv soft to 
medium stiff CJJAY 
trace fine sand 
little silt. 

15'-d 

Black organic 

STRATA cNCOUNTER£0 

THE PIONEER SOIL INVESTIGATOR 

DHAKA. 

DIST\#fllCO SAMf'LE =tfZZi3 
UHOISTlJlffl£D SAMPLC-~-MI- DRG HO 



... 

I I I ! 
I ! i I 
I i 1 I 
I I i I 
I I ! I 
I I I I 
I I I I 
I I I I 
I i i 

I I 
I I i 

I 
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I 1 l I j i I 
I I I I I I I 
1 21 I I ! I 
! ! I I ! I ! 
I .2 L ! i j I i 
I , ·1 i I i ,, I~' I 

: 3 ~11 Ii 

i S - l 
I I 
I v- " 

9 _~ 

1 

BROWN MEDIUM 
DENSE TO DENSE 
MEDIUM TO FINE 
SAND, LITTLE TO 

TARACE SILT AND 
MICA 

I I I SIL TY CLA y WITH 
I LITTLE FfNE SAND I 
I i 
I SILT WITH UTILE I 
I FINE SAND I 
I I 

PIT SOIL 

CLAY 

D-12 60 

D-11 55 

45 

50 

! 15 
I I 
i 20 I 
i ! 
12s i 
I 30 I 

35 I 

40 I 

D-10 

D-9 

D-8 

D-7 

I 
D-6 I 

I 

I 

D-5 

I 
I D-4 
I 
I 
I 
I 

I 
! 

I D-3 I 
I 
i 
I 
I 

10 

5 

D-2 

D-1 

10 20 30 40 I I 5 

REMARKS 

STANDARD INDEX 
..J I o I PENETRATION r 

I Q I ~ i RESISTANCE I DISTURBED 

o o I o '----------' 0o :i:i. ~o I 5 ..J I u.. I BLOWS PER 12 INCH I !STURBE 
J ;i:: I ? j OF PE~'ETRA TIO~ 1 D 
I :J I i5 I 
i I I 

BORE HOLE NO. 

GROUND LABEL : 

GROUND WATER LABEL : 
DATE: 

LITI IOLOGJCAL 
DISCRIPTION l 

I c.z.. I Ow 
I ffi a: 
I :i:i :'.:?'. 

:E < I ::, ..,, 
.z 
I 
j 

--(' THE PREMIER BORING & ENGlNEERS 
CLINT : MR. SHAH MOHAMMAD ALI 
PROJECT: 6 STORED RESIDENTIAL BUILDING 

LOCATION: DAG NO 455(PART) 

MOUJA TUTPARA 

l'.S. & DIST. - KHULNA 

L, 
I 



t:HECKED BY 

~ORGANIC 

~MICA 

ffiTI] SANO 

~SILT 

IIIIII1 CL AY 

185 

TESTED BY : b& • 
~c,.>Lq-eebniclatl -·· 

'- 
0-12~-60 

- 

o -e ~:_40' : i<' ).·:>. 
v-·> 

block loo so lo medium : ·,b/ 
fine to medium SANO /::;; 
to little sill 8 mica. ' Y. · 

::: ;. .: . 

O-I0~'"'-501;------------1'.)'~ 

... 

... 

- o- 5 ~ -25 .. 
U) 

" Block ...,ith gr oy I deep block 
~ patches orgonlc SILT, llt1e to 

o-G.~-30• troce cloy, troco to little tine 
~ sond. 

... ' 
0-4 ~-20 

• H-~-1-\ "i 
I 
I 
I 

t+--+--+--1--12( 

,__ 8 

0- I ~~ 51 

•: ,, 
- co Light block loy e red sott SILT 

0-2 ~ ~ 10 '1 so me to li1tle c I oy I troce fin; 
~ - !::: so nd. 

7 - 

ri 4 

I 

- 

Light 
dense 
some 

- 

I 
i 

40 

,..__ .6 

- - I 
'\ 

c ~ 
._ 

a: " 
Ill I- u STANDARD PENETRATION INDEX 
I&. % tl "' §o ~I&.~ :;: Ii: I&. 

z LITHOLOGICAL DESCRIPTION 
11.C> RESISTANCE ~ DISTURBED 

~ 
0:11: 

~o .. 
Q. "'z 00 .q a: BLOWS PER 12 INCH • UNDISTURBED 

~ Ill ~ 
:I: _J 

~ 0 - I- 
_o OF 

:; CID PEN(tRATIOtl REMARKS 

CLIENT! SAYED BASIR AHMED 

PROJECT; 6-STORIEO RES. CUM COMM. BUILDING. 

LOCATION: K.D.A, PLOT No-22, MUZGUNNI MAIN 
ROAD, SOTO BOYRA, KHULNA 

BORING DATE:21 -04 - 2001 

..... ----------~·~--~--------~--------~~...-~--~~- 
BORE HOLE HO: I (ONE} f6"C/) 
GROUND LEVEL : (-) o'-o' i..:::::.._y 
GROUND WATFR Lf:VEL:l-) 8'- 6 
DATE: 22 -04 - 2001 TIME: 

' S.S. BORING a ENGINEERS 



~ORGANIC 

mTIT] SANO illillJ 

-· 
~ SIL1' 

flIIIlJ CL AY 

REMARKS 

13 

7 

186 

.. 
U> 
I \,, Block s rn SI l.11 Uttl e lo some 

,,, nne sond,little to lrore cloy. 

9 

. 
0 
I Alo ck medium sllff I stiff SILT, 

,.._ ,o,., e lo Utt e cloy, lnic, lo little 
N rlnt sond. 

6 

,-.-------1_0_ 019TUA8EO 
UHOISTUR8[0 

LITHOLOGICAL DESCn!PTIOH 

IHOEIC 

(ONE l. BORE ~IOLE HO : 

GROUND L EVf.L : (-) ci - Ott 
LOCATION!OAG NO· ~11,414, 421,JL N0-21, 

,MQJIZA-GILA'T'OLA, ATTRA,GILATOLA, KIIULNA. GROUNDWATLR LEVEL:(-) 6- 0 
~8:;0:_,R:..:I "°r--0;...ATT-;E;;-i: rCl_e_-_0_6_- __ z_o_o_, r-,,,---y----+,-O~A:.:..T~E.:.: o~o - 0 6- 200 I TIME : 

~ 

C LIEN
r·OUAMRUL AHSAN. MANAGiNG 01REcToR. 

• SHA RIFA BEVERAGE l PVT) LT Q. 
PROJECT: 'Z·STORIE O FACTORY BUI LOING. 

r, :; Rr r<ING 8 ENGINEERS 
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' 

/ 

,,· -'..!: · • 

Hco ... r ·- 

Gray Compacted 
Silty Fine Sand. 

- -- . .:u> 
- 

Gray Medium to Fine , 
Sand, Some of Little 
Silt. 

- . ,,. . ..., 

~ 
~ 

-----~ 16-c· -Gray Silt.Trace Fine 
~ - Sand Some Clay. 

Light browun silty 
Clay. 

0,,1~ 

;. 

~ .. ' 

- 
·- - 

Cl) 
Cl) 
w z x: 
0 
x ... 

1- w w u. 
~ 

t w 
0 

llLOWS PER 12 
lNC!IOF 

l'F.NF.TRA TION 

111.0WS ON SPOON 
o l'liR 6 lt/CII 
Z l'ENE1RA Tl< >N er 
0 co 
u, 
0 
<{ 
0 

sr /\Nl)I\RJ) 
. PEN£TRA TION 

RJ(GISTJ\NCE 

INDEX 

1.111 IOLOOICI. 
ossc RTll'TION 

w 
..J a. 
:E ~ 
VI 
u. 
0 
0 z 

BORF. IIOLF.NO. I (ONE 
tiRO\INI> WVHI. 
GllOIJNT> WATER 1.EVlil. 2' 2" 
DA TE . I 5N81200 I 

(, ,, 

® 
CUmT:GE( NAVY)nllJl)IA 

rROlt::.cT: I ( Ol'IE) ~H)RIEOWrm (2 ~OIUFJ> m) UlJILOING 

1,0CATIC>II · KIW.ISPlJR 1111!; TIT\JMIR KIIIJI.HA. 

S.S. BORING & ENGINEER'S 
435/Kha, Elephant Road (2nd floor) 
Wirless Rail Gate, Moghbazar Dhaka 

BORE LOG 



0 -12~-so vr H--t-t-t-1 .. -1'1· ·I I 
~T~"E"""ST~E~D~B~Y--:,t-.~'---.-~~~--------~-----·--.._ ...... ~ ............ ~ CHECKED BY 

,recbnician 
Soil Laboratory; 

H--+--+-+-119 ' 

~ORGANIC 

~MICA 

lillill SANO 

IIIIIII cl A y 

I 
raJ S~T 

CLAY 
I 

~SILT 

I 
I 
! I 
i I 

1 i 
j I 
I : 

188 

Ll9ht bbcl(' loose to me dlum 
dense fine to medium SANO, 
s om e to Ii tie sill 6 m, co. 

.. 
0-9 ~ i-4; 

,- 
,, D 

,- ' I - ~ 
N 

0-IO ~ -,o 
.. 

~ 
.. . 

0-11 
,-. '' 

.40' o-e ~ 

0-6.~ >-30' ,•o Brown soft lo medium stiff SILT, 
~ ~ little 1o troce cloy II tie 1to some fine 

- ,ond. 

.. .. 

.. 
,___ 6 0-4~>-20 

,- 7 

0- I~~ 5' 

... 

CLIENT: MRS. NASIMA SULTANA. BORE HOLE UO: 1 (Ont). 
PROJECT: 6- STORIED RE'S- CUM COMM. BUILDING. l3~0UND LE\'f.L; (-) o'- 01 
LOCATION: K.0,A, COMMERCIAL PLOT No - 52 ,53, , 11 

MUZ9UNNI MAIN ROAD KHULNA. GROUNOWAH,R LEVEL:(-) 6-0 
BORING DATE: 22 - 04 - 2001 OflTE: 23 -04- 2001 TIME: 

en -~~-~~---,.~~....-,---+-,--~~--~-~-y-~~~~~ 
c 1- ell I.: STANDARDPENETRATION INDEX er"::'. ww 8- c., ,, 

)e!l&.ii O ~ l&JI&. Z _, ·~ l&.oz_ RESIS1'ANCE [ffJ DISTURBED - ,J ~ :1e LITHOLOGICAL DESCRIPTION ~ 
20 4 ~ Cl. u o O -t er BLOWS PER 12 INCH Iii UNDISTURBED 
::> >- "' Z i: f:_ -' - 0 OF z en I- o - i; :; o o PENETRATIOII REMARKS 1--~,...___,'-'i__._-------------~- --- - ·:--~:--·;-;:--~4~o"*·o-------t 

,___ 1•1 

,- , 
,, 
, ": Li9 ht block / brown soft loyer e d ~ v-/ ~ 
~ SILT,some lo lilllecloy,trocefine11l<"i;. 

sond. IV~ 
::,f 
-.~~ 

S. S. BORING 8 ENGINEERS 



CHECKED. BY : 

\89 --~·....1-- TESTED BY i ~icJi 

' 

13' 

'" ,- I 

0-12 ~ -10 

.. ~ .. ' 0-11 1-55 

.. 
~-IO~::-'°._...,~~~~~~~~~~~~~-...._,.....__. 

~MICA 

~SANO 

~SILT 

DI CLAY 

\ r22 

1-+--t-+-+-+-+-H\ 32 

' 
.. 

.,.ID Block/ while medium Dense lo denH 
'J, line lo medium SANO, some lo httle 

~ -e ~,:-40' N ;11. 

'" '" 
~-· m :.4; 

0-1 ~-3; 
- - 

- 

.. .. - 
0-1. ~-301 

'" .. ~ 
~- 5 ~ -25 -.l Block medium stiff sondy SILT, lroce 

~ •, cloy. 

Block 
some 
sond. 

1---.--..- ...... .-..-,--------------------------r:~..,.,. ~ 
Z}jij": : : ~ 

·Y 

~ 
,oil loyu~d occosionoty SILT, ~~~ 
lo little cloy, troce b little 1ine ~ / 

/· 

I %~ w-~.~ 

l I) n ~ cl 40 

STANDARD PENETRATION INDE:X 
RESISTAHCE ~ DCST.URBED 
BLOWS PER 12 INCH ii UNDISTURBED 

OF 
PENETRATION REMARKS 

LITHOLOGICAL DESCRIPTION 

.. . 
0-4 ~=-20 

: "o 
- '1 

D-2 i-10 ~ 
- 

- ~ _,. 0- I 

- - 

BORE HOLE NO : 1 ( ONE ) 

GROUND LEVEL: (-) 0- Olt 
I I, 

GROUND WATER LEVEL:(-) 0-0 

DATE; I 7 -.06- 2001 TIME : 

PROJ~CT: 5"- STORIED RESIDENTIAL BUILDING. 
LOCATION!WEST TUTTPARA CROSS ROAD, 

WEST TUTTPARA KHULNA. 
BORING DATE: I 6 - 06 - 2001 

CLIENT! MO. ABUL HOSSAJN. 

6 ENGINEERS. S.S. BORING 
I 
r 



' 
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DRG NO 
OISTt.lfltCD SAMPLE =J@ 
UHOISTURfJED SAMPLE ------:i .... 

Ill ...: Ill 

"' ~ 
x z: STRATA EHCOUHTf:R£0 (.) 

CL Blow• /ft. ... ~ 0 
<( e; u ...J Iii 
Q C) ~ /0 2030<t0,0 6070 

so t yi,AY tra 
5'-d' sand 1.ttle 

2 Grey loose fine SA 
10'- some silt 

~ 
15'-d lj;l~1. 17'to 18'.. 6" 

6 
., 1., 

I· rl· · 
.11l1·': 

11· f 3 

Grey very soft Lo ~(: ·1 6 

stiff CLAY trace 11·11-1- fine sand some 1·1· 5 silt. 11·' l · .11 
11.,l 6 

·'r11 r 7 

·11 .IL 1. 8 .q ~ 
·'11 9 1 :rrr 

9 

SIT£:- Plot. 1491, 1494 ,"fo 
Jugipole,Khulna. 

THE PIONEER SOIL INVESTIGATOR 

DHAKA. 

CUENT:- Sayed Rafiqul Islam 



J 
l 

! 
f · 

. i 
4 
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4 

3 

3 

3 

2 

3 

7.!.. to a.:.. 6" 

7 

DRG NO. 
'-o' 

DISTURBED SAMPLE---.. (?Z2Z2 
UNOISTU~:3EO SAN.PLE ~._ £._;,~ 

.· .. ·.· · . 
. · ·.-:·. 23 

4'!!>'-o" 

:":)<.:· 25 
some · .· ··:·.· 

<}{:..: 
Grey fine SANO 
some sill. 

2~0" 

20'-rJ 

Grey SILT troce fine 
sond some cloy. 

10~0" 

~d' 

SK. MOSSARRAF 
TH~ PIOtJEER SOIL INVESTIQATOR 

DHAKA. 
BORE CHART Of' SORl~lG NO. I ( 0 NE l Ill 

NOARO PENETRATI en 
REMARKS ... x ~ ENCOUNTERED c., ...= TEST .... .... lJC STRATA 

0 0.: Blow./ft. GWT:- 
,c IL ~ ...J 0 w 

en 0 
102030'405060708090 
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' 

a. 

DRG NO. 
"°'-o' 

DISTURBED SAMPLE - !Z2'2Zza 
UNDISTURBED SAMPLE - llmiil 

rey SILT little 
ine sand &little 

z La y . 

Grey SILT trace 
fine sand & some 
clay. 

23 

20 

STRATA ENCOUNTERED 

Grey SILT Lrace 
fine sand & some 
clay 

5 

Grey CLJ\Y Lr ace 
7.'... to 8 .'... 6 • fine sand & some 

10'-d' sill 
2 

15 

4 

4 

3 

5 

owT:- 
HOARD PEN£TRATI 

TEST 
Blowe/ft. 

en 1020~90 

..,: 
0.: 

BORE CHART OF IIORlf,.'9 NO. 

CLIENT:- Miss Rcxsona Zobbar 
THI PIC)~III IOIL INV!STIQATOR 

,;· DHAKA. 

, 
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DISTU?8£0 SAMPLE ~ 
UNDISTURBED SAMPLE-~-· DRG HO 

.... 
u (L 8/owl /n . 0 
..J (,i 

KJ 203040,0 6070 

7 

6 

5 

7 

5 

7 

6 

2 

2 

6 

II 

10 

6 

' 

GWT:- 

rey SILT t.racc 
fine sand & some 
clay. 

r cv CLAY t r a cc 
fine sand & some 
ilt. 

ci, 

l: 
:3 

~ 
~ STRATA cNCOUNTf:R£D ... ~ 

,q e; 0 
Q Q ~ 

re~ CLAY trace fin 
5'-d' ano & some silt. 

10'-0' SILT trace 
sand &some 

15'-d 
rey 
and 
rey s n.r trace 

fine sand & some 
lay. 

CUENT:- Mf(S ANJUfV11(Nl'<.R.I\ 

sirt :« SON/\DP\"1<F.A f!../A 2f\J]) 
TH£ PIONEER SOIL IN'vESTIGA TOR 

DHAKA. 

REMARKS 

BORE CHART OF' BORING f,KJ: 1 

-~ 
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7~o 8!. 6" 

,rey SI LT trace 
Cine sand & some ~1ay. 

lack organic & 
little clay 

-Grey SILT trace 
One sand & some 
clay 

DISTURBED SAMPLE--+ l'ZZZ2Z1 
UNDISTURBED SAMPLE --. - 

25 

,·./·· 
->: :·:· 

.. :?\ ... ·. '!:,O'-o' 

2d-d 

,~~o" 

DRG NO. 

Grey CLAY trace 
fine sand & some 

~~" sjlt.. 

Grey fine SAND 
4'5-o" some s i 1 t . 

No.ARD PENETRATI 
TEST 
Blowe/ft. GWT:- 

30~90 

..,: 
a: C) 

0 _, STRATA ENCOUNTERED 
x 
t­ o.. 
"' 0 

w 
I­ 
C 
0 

SITE:- t.lou;,.a-llPlatola, Si.r l q hn l 
Hoad. Khulna. DHAKA. 

CLIENT:- 'Id \V h i d THE PIONEER SOIL INVESTIGATOR ~ . a i uzzaman Bd nLob 

y 



~ORCMIC 

§ MICA 

IE] SAND 

~ SILT 

~ CLAY 

\ 
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.., ,,... '"' 

-. - It:. 

5 5 7 .......... 

- 0 

1-t,,--1--,..- ,l--,~U 3 
Grey SILT, trace to little 
sand, &omel little cloy ( ,ori 
medium stiff stoto) 

=o . 

Grey/dork grey SILT with oronic ~ 
,oil (soft slroto l 

V~li"' t) . . 
Light brown SILT, Iii lie fine ,one!/~)~ 
little cloy, <,oft slroto l · ·II 

I/· ii · . ·II 
I/.'/. 

ii . I/ Ii . ii . . 1.1,y 
I/. . . , 

Grey very rine SANC\ some lo 
little s i It , troce mlco 
(medium dense stroto l 

c,Vl;~ 
[if.I/ 

fine li0- ti 
lo l~ltl/ 

:/ • ,1 • l l~Hll~~-4---1 
I/./ 

/,I// I/ . 
/. . I/ ~ 

.... ... 

... 
,_ 

,_ 
o-,~~ J$' 

... 
,_ ... 

M~~.ter 
... ,_ 
._· =o 

o-f ~:-~· - I 
,Cl) 

._ N 

- ,_ - 
D-t ~~ JO' 

BLOWS Ofl 
SPOON PER 

~~ 6 11-0i 
,;. POltmATION 

!115 6" 6" 6° 

2 

10 20 30 40 SO 0 

STANDARD POltmATION .._•HOCX----~ 
RESISTANCE ~ OISTVl!Rf.O 

BLOWS "ff 12 INCH ~ UNOIS1\JR8t0 
POIElRATIOI-I REMARKS 

' 

SILT 
& 

CLAY 

TIME: DATE: 7 -II ·96 

BORE HOLE NO: I 

GROUND LEVEL: 

GROUND WATER LEVEL: 2' -6" 

DHAKA-1209 

@ 

BORINC MTE: 6· 11 • 96 

ARUNESH NANDI 
5·STORIED COMMERCIAL BUILDING 
26, SIR IOBAL ROAD, KHULNA 

9 MITALI ROAD, RAYER BAZAR, 
PHONE: 9130889 

BORE LOG 

HOUSE NO. 

CU ENT: 
PROJECT: 
LOCATION: 

ENGINEERING SOIL RANA 
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25 

I ! 
5, 

4 

3 

2 

2 

-------·- .J 

4 

------- 

/0()-0 

75-tJ 

a6-b' 

85--0 

J. " 7v-0 

' 

15!..lo 6'-6" 

I 

STAHOARO PEN£ TRAT 
TEST 
Blow•/ ft. 

,0 20JC)-4()!!O601080 

REMARKS 

Grey, fine SAND, 
some silt. 

I 
Grey,SILT,little · .. 
fine sand&. litlle· 

I 
clay. · · 

GwT:- 

. ·f· 
/ .·. 28 

·.·/ 
./.· . 
. . "/: 

/ 

Olack organic 
&. trace sill. 

Grey ;SI LT, t r ac o 
fine snnd & some 
clay. 

STRATA £HCOUHTERCO 

--- -· - - - -- - ~iJ-~-=+- 3 7t-4--1--'-I 

II) 
II) 

~ "' "-' ~ .... le ~ Q. u 
0 "' :f 0 .... 

I I 

5- 0 

,o-o 
I " 15-0 

zd-<S 

O,STU.;.(<(C' f.1,/,'I LC· ~ 
UMIS7Ll<HC ,!;.:WU. >Pl -------·----------- ----------------------' 

5 " 2 -0 
I ' 

I I 30-0 

I I " I I 135-0 
! 

BORE CHART OF BORING HO, 1 (ONE) 

CLIENT:- MO. JALAL UOO(Nrg~ 

SIT£:- SK. PARA ~iASQUE n~· 
KHULNA. 

TH£ PIONEER SOIL INVESTIGATOR 

DHAKA 
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ORG /ltO 
~ TU~BC C' SAl<H l r --+t'ZZJ 
UNCJS TI.JRf:E O SAMf l f--+i-• 

' 

29 

/ . / 

26 

/. 
/ . 

/ 

Greyish fine SAND 

8 I ittle sill. 

22 
'•/ . 

. '/ . 

18 
'/ . 

!Greyish fine SAND 8 
some sill. 

-.: r . 
··/ .. 
'/ . . 8 . · ", /. 
•·/.·. •/. . 10 

/· 
·. r', 
•/ · · 15 

I I 
,0-0 

Greyish SILT little fine 
sond 8 tittle cloy 

2~-,,. 

5'-to 6'- 6" 

"' "' "' ~ ~ ~ STRATA CNCOUNTEltEO· 
~ II.. 

~ Q ~ 

' ' Grev.ish SILT troce fine ,-o sond 8 some clo 

ld-B BLACK SILT S organic 

' " 
cloy . 

-o 

STANOAIIO HNf 
Tf6T . 
IH••/fl. 

ltnlAIIKS 

,wr:- 

SITE:- PLOT N0-404,SONAOANGA, 
(RIA, (2NO TERM) ,KHUL a? 

80RE CHART OF IORINI #0, 1( ONE) 0,-.:J 

THE PIONEER SOIL INVESTIGATOR 

DHAKA. 

CLIENT:- BAORUN NESSA AHAMMA 
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DISTURBED SAMPLE_ ... ~ 
UNDISTURBED SAMPLE _,.. - 

!)11061- 611 

I I 
I 8 >-t- 

3 

7 

4 

3 

' 

2 

2 

Some slit , 

Gray fine SAND 

·- .: .. : •' ... .: /.: . "/ .. 
/ .. ,: 
··/ .. 

j,. ·:; . "/,•'. 
·/· •/ .. '/,. ;,, ... : 

Fine s ond S some sllt 

1 '· I 

)Y.~ 
·I, .· 
: I I 

~ 

. ,· 1 . i 
Vi 

i l '· ... I I I . 

~ I . . . · I I . 
. ·.1 · 1 I . . I 

Gray ClJ\Y t ro c e 

STJ\HDMO PENETRATI~ RU~ARl<9 
._: TEST 
0.: Blowe/ft. OWT:- 
u, 10 2( 30'405oe0108090 

STRATA ENCOUNTERED 

SITE:- PLOT NO 2-A ,K .D A~ A 
KHULNA. g~ 

IOR! CHART o, IORINQ NO. I (ONE) 

DRG NO 
r:;o'-o" 

35~d' - 

25~d' - 
20'-d - 

15~0" - 

10'..o" - 

w .... c 
0 

:c 
1- 
CL 
w a 

THE PIONEER SOIL INVESTIGATOR 

DHAKA. 

CLIENT:- MRS .FATEMA KHATUN 
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' 

IO'to 11'-6" ,,, 

REMARKS 

3 7 4-4-+-H 

I 
40 .......... --~ .... 

: : /. · . . ..(: .. 

: .· .• 

. . /· . 
. j.:: .... 

: ... · .. /' .. ·/.·. -r.: :. 

' 

Deep Grey. Medium 
LO r i ne RANI> & 
l ·i L L 1 c s i l I. . 

9~ 

l 4 5-S'-cJ 

II i 1ro~ .. L_..L-~~~--L~L-l--1-J-~~'";'-~-:-;;;:~1 
~ OISTURBEO SAMPLE ~ 

j I nRG HO UNDISTURBED SAMPt.E--~)-• 

GWT.- 

33 

29 

21 

u 
0 
..J 

soio 
I 

~ 
ro.a 
~-=--t----1- •• - -- - •• - -- 

~ 

H Grey, fine· SJ\ND, 
some sill. 

-~----- 
4 ~ 

11 

11 

10 

• I 

TllHOARO PENETRATI 
TEST 

BORE CHART OF BORING HO.' 

Blow• /fl . 
/0 2030~0!!0 6070 

(ONE) 

CUE:NT:- A. SATTER SARDER 

SITE:- Plot No .4,29 noacJ 
Sonaclani;u ll/ A, 2nd Pila st•. 
Khulna. 

Ula.ck organic 
clay. 

... ----- --- 

Grey I SI LT, L rn co , 
fine sand & some 
clay. 

STRA1~ ENCOUNTERED 

v, 
IJ, 

l: 
... ... ~ ... ... :..: 

"' Cl. ~ C) ... 
0 :t ... 

'.Y-o'' 

•:O'-Cf 

,:5'.-0' 

I r~HE PIONEEI? SOIL INVESTIGA1VR 

I DHAKA 

. I 
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' 

PROJECT :-SAILCRS QTR. At SAILORS COLONY. ~~- (, CLIENT:· EXECUTIVE ENGR. G.E.CNAVY) KHULNA,· CRTS / 
LOCATION:-· BOYRA, KHULNA. DEPT. OF CIVIL E NGG. 

8.1.T. KHULNA BORING NO:- W,T - o'-0' 
STANO.ARO .. DEPTH 

PENE Tr-.ATIOH SAMPLE DATE THIOI STRATA BORE S P.l rr s r CURVE REMARKS Rl FT. HtsS ENCOUNTERED LOG IVM.UE s 15 25 OS us "7 0 
Fble Yellow 

~ 
.•. • Soft Clay 

~ ~ 
.. 5 

" Bleck Organic son - • . - , - - - 10 - I; 

~ 
•• 

Gr<1y .. 
~ 

~ 
, 15 i- 4 • Soft Clay 

20 ~ 

" I 

Dark Gray 

~ I • ..-: 
Medium To Stiff Clay 

2S ~ 10 .. 

~ 
I • Gra.y . Sett Cloy 

~ ~ 4 . , 

~~ • Gray , 
l 

Medium To Stiff Clay ~ .. .. ' i JS Q • .. 
~ Gray %' i· J I Cloy wun sru Traces ·0. ~o ...... 7 .. , 

Dark Gray 

~ 
• 

I Medium Stiff Clay 
~ I ~5 6 I Dark Groy . I~ • Medium Stiff Clay 

~ I 
. With Silt Traces sq, . 6 • . .. 

. 
-- .. _L ------- Arr•noVAL : - . •' .. . E IIGIIIEE n: - ___ .I - 
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,· . 

.~ 
PROJl:CT :- M.E.S. INSPECTION BUNGALOW. OF 8.N.S. TITUMIR. ·- CLIENT:-· EXECUTIVE ENGR. G.E. I NAVY), KHULNA· CRTS -·--- ·- ··-- DEPT. OF CIV .. LOCATION:- B.N.S. TIT~MIR, KHULNA· 

8.1.T. J<HULN'A BORING NO:-. W,T - O~O"" - . STAND.MIO DEPTH THl()I STRATA PENETRATION' SAMPLE DATE BORE S P.T TEST CURVE NESS ENCOU!ITERED REMARKS Al FT. LOG VAI..UE id· 3()' 50 OS us , 
-.r7' u Grayish Brown 

~ 
-- - Soft Silty Clay 

~ § 3.. ~ ,:.·. \ • Yellow .. :,. . ···.: . 
Medium . . ... Dense Silty Sand ... I\ . . . . . .. 1Qi ... 20 Brownish Yellow .... • LiQht :: : -: : .. Medium Dfhse Silty Sand : ...... . .. ·.·. . 1~, ...... 21, i Li.~ht BroWh•sh Yel I ow •• Loose To "11/ d ium Dense .··.t:.,:. ,: .~ .. . 
5 !Uy Sa~ .. .. .. . . 

2.0' 1cr • ) li<jht 9rowliish Yellow 
. . . . 

·<: .. ... 
' Medium Dense Silty Sand -; ::. : .. : ... zs .... 

1~. · Yellow ... ce 
Loa.e To Medii,,rn Silty . : ·'. ~- . Sand ... . 

3~ .. 9 :, ::/,: r-, ,. 
White :·, ~:·.: I'- . •. r-, · . . . . 

JS" .. . . . 
42: [)e nse s llty Sand 

...... l. ·.·: .. ', . .. .. . ::; ·.· .... 40 ... l,;2 . . . • •• ~· c 
Light Ye II ow ish Brown 

: ~ ... · 
I• 1 • ... . . . 

~~ ·;.-.Dense 
.. . .. 

(,'~ Silty SO,nd 
.. ... ,. . . ·. 

' . 
i 

... 
0 "• I 

~ .... ·. (,·4 ·• , 

·. .. 

-·--- ---- APPnovAL :- .. . . E uc IIIEE n :.- ".) 
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CLAY 
ORGANIC: 

SAND: 
SILT: 

DISTURBED: IJIIl] MA TIER: ~ 

~ 
~ 

UNDISTURBED: ~ 

50 

45 

\ 
I\ 

Very fine sand with trace clay 
Dark gray 

Sandy clay 
Gray 

\ 
Very fine sand with trace clay 

Gray 

Clay with trace silt 
Dark gray 

3 

Clay 
Dark gray 

- 6 

Clay with trace silt 
Gray 

3 

Clay with organic matter 
Gray 

5 

Organic matter and clay 
Black 

3 

Clay 
Gray 

I 
6 

Silly clay 
Gray 

STRATA ENCOUNTERED Depth 
(fi) 
0 

5 

10 

15 
I 

20 

25 

30 

35 

40 

Bore SPT Blow number 
Log Value 10 20 30 

Bore hole number: l 1w.T.: 1'- l" Engineer 
Location : Khulna. 

Client Start 26-6-2001 

End 26-6-2001 

Sample 

DS us Remark 

~ 
:xx). 

~ 
::xx>. 

~ 
D.»: 

~ 
I~ 

~ 
r<l':l':l 

~ 
cox 

~ 
.AU 

~ 
XO 

m 

: Ml~ Gnffar Store. Helatola Road . Khulna 

Project curs Civil, DIT Khulna. : Construction of a Privet Building at Khulna 

BORE LOG 



IIIill 
~ 

('I.A y 

OR<IANIC": 

\ m· 
1-t-+-+-Ht-t-·I-· v 

I 

\ 

203 
I• 

~ 
<, I~ 

\ wax I\ ~ 
17 

14 1333' 
v v B33, 

-I ~ ,: 

X,-i") 
,- - . ·"'" .5 

·-~ ~ 8 ~~-~ 
) 

.wz1 
5 "j~'.~?- 

I\ . ..,.. . ...,.,,,. 
·:, ·:, ) 

12 .:.:_"-!_'"-{,' 

@}~ 
(, 

~~l 
7 5,,,,f-;•. 

t JS Remark 

~ SAND: 

~ SII.T: 

OISTURl3EO: 
UNO.ISTlJRBED: 

90 
80 
70 

60 
1-----.....,,.:-:-:-~-\\-i:=--~-:-l::-:-- ..... ·---i{f ~ij 

t-----:-:-:-~-ll~~~:,_:_::_: __ ·_·-_·-i11tl It 

SS 

Clay with trace organic 
Dark gray 50 

Sandy clay 
Gray 

40,· 

45 

Sandy clay 
Gray 

. 
Silty clay 

Gray 
30 

35 

Silty day 
Gray 

25· 

Organic clay 
Black 

Organic clay 
Very dark gray 

I I 

ls. 
20 

Depth ,. STRA-rA ENCOIJNTERED 
(fl) 

Bore hole number: I I G.w:r.: S' - 3" 

lo ..... , . ...;,. .. 

lion: SI' r Blow number DS 
l.o • Value IO 20 30 

Clayey sand 
Brown 

0 

5 

· J 1 [, . ,..s_·,_n_.-,_: ___ 
~>.y End: 
F. ngif!CCr ,--S-,a-n-11-1k-· -y-----. 

: ~ . : Executive Engineer. PW(). Khulna 

Location : BoiraKhulna 
I 

Client 

nns ci-u, HIT Khulna. ': Construction of'Oflicc Huilding of Rl'ATC. 
' Boira, Khulna 

Project· 

c ...._ ·-----~-BO_R·E_, LOG -~==~~L~JJ] 



. ! 
204 

' 

PL 

' ·: GWT: 0.45m below EGL 

a Disturbed sample (Splii .poon) 
·• .. Undisturbed sample (Shelby tulJc) '. 

-- - 

0 

Gray stiff to firm r'~yey 
sill 

L..----'------- 

-·, -· 

:Gray soft to firm clayey 
:sill 

. ' , /I' ; ,;j 

lack v~ry soft organic 

!~ill:: tract clay 

Sl'T l;IO\\S per 
l).J m pcnct: nliun -», -~ 

Moisture 
Co111c11l , 

1' Slrata bncoumcrcd 
· t, ' 1 

i, 
!. 

'IENT: KHULNA UNIVERSITY 
I . 

'QJEdT; Administrative 8uilding 
! i,1 ' ' 

~ I ' , " 

UN_IQUE BORING ANIJ ENGINEERING LTD. 
134, GREEN l!O,\D. N1.>WJ\B M1\N!:-l(1i,; 

.:3rd t1ioor, D.' aka 



'· 

3 

• 3 - . ~. ·I 
/. . . 

ll(MAll~.S 

178 

/ll•;•lt()\'/\L 

r flt.fl/I I.II 

-~ :j .· ... 
: ~::-:: 61 

··- --···-·- --- ------- 

I,_; ,•.It I. i; 1·,.1 y 
..,_ -..- .... ----------------- 

c;i-;1 y 

F i.11<: s:..11<1, i.ruc« mLcn 

I 1' 

J

;' I I Unrk ,~1·.t\' 

::tiff clav,t:,·ac:c> :;ill. I 
·- · ·-· • - ----· ···• i'I . : S 

t:1·:1y :: ! 11 

.. i.·,,·;,, •!I ., 
i'. J: 5 

Lk, rk 1;1·,1 y 

~;ur.r ci-.v,Lr-,,,:(' s i t t; 
JO --- --·· -·-·-· .. --·-· ·-·· ··- -- 

~ ~ : ; i I~ ,~ f · • ., l., ... I''·' 'J"":: fl' II : Jf) ! 
.11, I . [ Ir n,[ __ l:, 'i I ~I ' I .. 

r: l I)' , L 1 ·: 11:, • r; i 1 I. I I ------ --------------- 
I J1.i1·11 ' 1~1··· v r 

., I 1: I. I 'I I L,·.,,.,. :; i l f. : • .I 

t; I 'ty ;,Ii 1.11 v,·,·1• r: 11•· 
:::111·1, t.1·.i,;,• 111i<;:1 

s I AiiciAiio - 
11,.,,- SI'! PCll[lll/\11011 I '· · rr s r cunvc 
I ric. V,'J.Ul l '• ·us- u .. : "i 

I 1-·-•-· 6_8_)~0·--~----·-- 

.s» 
OEP!.O; •. Vil. EN,~G. 

8.1. ·~HULNA 

·- ·--·1 
SAMNl · 

I 

----------- ----- ·- 

-··-- 

--- ---·- -- ...... ·------ 

·----·------------- 

Y <'I.I c>·:d !;Is l1r1>w11 
;;l, rr r;l:iy 

- -- ---·-- ·-----·. - - 
-; rt, 111.\ 

!-- Ill(·•.,, 1l flt I' 

s -·- 

25 

~ . I 
I 111; ,,. 

('!. I 111-1_, -! "l ... ,.· .I. ·.·.· 

t ,,:i<lti., I hi · I 

i"l IHtl Hr·. 1;. f·l-111:;ui· ,\ l,1111 
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. 

~ I • i' 

. 

-~----'-~(). - . 

sand F 11\(' 

Dork qroy l.5- 

t.O --·· 

s- 
Silty cloy 

- -stANOAriO - ··- --.--- 
PCNE TRAl 1011 uo•~e SP 1 IESI CURV( 

l oc v.AtuE t-1-0...;2=--=0=-3-0.;;.(,/J.:....;.;..::s 
0-+-0-s-.-u-s~ 

-~ ----:::0:+----,--.--r-.-~-L...__;?._ 

~ 
Durk gruy . - ---·-ij 72 

._, 

Sort silty cloy 

1 V -·- - · · ----- - / U-ll--1-1-~-1--l 
/ / 

I/ / , 
I//;• 
I/ / / 
/ / ,,· 
/ / / 
////, 
, / v, / / 
/ /, 

~ 
:~ 

81ock 
15 

Or quruc deposits 

20 - - 
Clc1 y 

S l I If silly cloy 

25 f-- - - ----- 
... 

. 30 ,... 
Dork groy 

Stiff sd t y cloy 

35 

0(~-- - 

OATE r----~"OCI\ <.111<\lh 

Al r,0_~ r IICOlllllrfllll 

I Br ov/n 

···---·---~ 
WT - 1· .. 6 ,, 

·- ... ····----- 
BORING NO:· I 

,__ __ --- --- -··. 

.-_, · __ · ., __ ·_·_v_• _v_-''-V ~'~~·~~~'j~\l. ~~u:'1:_u_,_-1 ~!-~~UL_~~- c RT s IZ;o~ .. "'\ 
CL W'll : • EXECU JIVE E NGR , P WO· I KHULNA ~ 

LOCATION-.-.-N_E_A_R_ ZIA-HAL-L. KHUL-NA_, DEPT.OF CIVIL (':·iG. 

8.1.T. KHULI .r: 
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0/S TUR BED SAMPLE 
UNOISTURBEO S.IIMPtE 

' 

STANDARD PENETRA110N 
TEST 

Blows 111 
to 20 XJ 40 50 60 70 (¥) (I() . 

Grey stiff to naro CLAY trace 
u·..c· fine sand some sill 

Grey very :mil to :;hff CLAY 
45'.-0' trace nne sano l!ltlc silt 

100·.o· 

90'.0' 

70'-C' 

... 
40'-C' 

3!S'-O' 

25'·0' 

20'.0' 

l __ - 

O•l=I 

. . · ·~"') . 
IH¥2 

H lo2 

,. :l=5 

~·2"4 

2•~ 

213"6 

2•~"!) 

~·1•0 

, .. 1,u 

,, ,~13 

6+8•14 

7t8=15 

7+9~ IC 

6•0-14 

7+1ldl; 

8 tl0•18 

·---------- - . 
15'.0' 

Grey very soft CLAY trace 
s·~· _fine sand lillle __ sJIJ ... ----·--·-· 

STRATA ENCOUNTERED 

<..~LIENT: KHULNA UNIVERSITY 
SITE SHIRLEY ISLAM LIBRARY. KHULN-..-­ 

I JNIW.RSITY, KHIJT.NA. 
BORE CHART OF BORING NO : 1(0NI! , 

THE PIONEER SOIL INVEST/GA TOR 
DHAKA 
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PREMIER BORING AND ENGINEERS @ 
Client, Mr. Md. Joynal Abedln Sarder Bore Hole No , 2(Two) 
Project ,- Multi Storied Building Ground \,lo ter I 5'-0' 
Location ,- Do.g no C. S.-3354, S.A.-3434, Moujo.-Telego.ntl R.L.=0'-0- 
T.T. College Go.te, Telegantl road, Khulno.,Bangladesh. 
Boring Do.te•- 17-03-2006 

J j .. "' JI Sto.ndo.rd Penetro.tlon ' Type of' ... .. 
J; .. Test Curve .. So.l'\Plt> c I ! > 

' l j ::L Stroto. Encounted .,: l u Dist. Undlst. t I 5 10 ... 20 ""' ~ ~ A.O ... :lO !'.i 

J-J !s Grey MedluM stiff So.ndy 7 
s Clo.y. t ::, ~ ... J ! I 

"ti Grey nedlun stiff Sandy I 
)-i f 10 s Clay. 8 ., ~ i5 

"t, 
Blo.ck organic no. terlo.l. A 1-11l 15 5 3 5 .. f ., 

i5 .. 
"t, u 

H .z 20 5 
Blo.ck orgo.nlc l"IO terlo.l. c 5 

3 - .. .. 
,i:j " "t, 

t-S ~ 25 s Grey very soft Clay. 2 3 
+' .. 
6 .,, 

H 
.. · Grey soft Clo.y. f 30 5 3 ::, 
+' .. 
6 
"t, 

t-, -e 35 5 Grey sof't Cloy, trace 
::, Ctoy. 3 .. .. 
i'5 
"t, 

t-l .. Grey soft Clo.y, trace ~ 40 s 4 .. organic. ., 
i5 

"" J--1 f 45 5 Grey l"ledluM stiff Clo.y. 
~ 5 .. 
i5 
"t, 

H _g 50 5 Grey !"ledlun stiff Clay. 5 
~ .. 
6 
"t, 

H l ss 5 Grey !"ledluM stiff Clo y. 6 :, 

t 
i!5 
"t, 

" -f 60 5 Grey nedluM stiff Clay. 8 :, .. 
~ 
"t, 

H1 J 65 s Grey nedlun stiff Silty 8 .. Clay . .!!! 
A ..., 

t-l4 1l 70 5 Grey nedlun stiff Silty 8 3 .. Clay . - .. 
A 
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-· 
PREMIER BORING AND ENGINEERS QJ) 

Clients Mr. Sho.h Alo.M Bepnrl Bore Hole No 1 1 <One) 
Project 1- Multi Storied Building Ground 'w'o.ter I 5'-Q' 
Loco.tion ,- Plot no - 81, Roo.d no - 186, R.L.=0"-0.,.,. 
Kho.lishpur Housing Esto. te, Khulno, Bo.nglo.desh. 
Boring Do te+- 08-03-2006 

l 1 .... Ill J I Sto.ndo.rd Pene tro. tlon ~ Type of t.. Ill 
.i; a, l Test Curve d So.Mpl~ 

t: > 
' t i ::I. Stro.to. Encounted ... 
J j 

u 0 ,..: Dist. Undlst. t ,i o 5 10 15 20 P4I 30 35 "n .. ~ so ?.i 

0-1 ,, Brown soft So.ndy Clo.y. 4 
f5 5 • ::, ~ 
+> ., 
Ill a r \ ,, I \ l}-2 f 10 5 Grey loose So.ndy Silt. 
::, 10 

+> ~ Ill a ,, A l}-3 f 15 5 Grey MedluM dense So.ndy 
::, Silt. \ 12 

+> r Ill 
i5 ,, I i\ H 0, Grey Med~~ dense S3ndy ( 20 f"20 5 ::, Silt. - 
+> 
Ill 
i5 ~ ,, 

D-5 
a, Grey ne dlun dense Silty 
~ 25 5 So.nd. 22 
+> 
Ill J i:i ,, ,I 
a, Grey stiff So.ndy Cloy. i< H f 30 5 ::, 12 

+> 
Ill [\ A ,, 

Grey very stiff So.ndy I'\ 0, 

D-7 f 35 5 Clo.y. 
~ ::, 29 -f' 

Ill 
A I ,, Grey stiff So.ndy I/ 

D-8 
a, very 

I< f 40 5 Cloy. 16 ::, 
+' 
Ill zs ,, Grey very stiff Silty I\ a, 

D-9 e 45 5 Clo.y. 26 ::, 
+> 
Ill a ,, Grey l"\ecllul"\ dense Silty 

H 
a, e 50 5 So.nd, 28 
~ 
CII zs 

--··-~-------- 
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r>: 
PREMIER BORING AND ENGINEERS ® 

Client, t~r. Knlldo s Roy Bore Hole No • 1<Dne) 
Project ,- Multi Storied Building Ground \/o.ter , S'-6' 
Location ,- C.S.Dag No- 5676, MouJa- Boniokhonor, R.L.=o~-o- 
J.L. no- 3, Sher-e- Bo.nglo. rood, Khulno,Bangtadesh. 
Boring Dc tei- 26-02-2006 

I . .. .. 111 Sto.ndc,rd Penetration } Type of .. .. 
s ~ Test Curve 0 Sol'lple 

\ , Stroto Encounted Ii: > 

l 1 n "' D1st. Undlst. ~ • s 10 15 20a303'o111•5,o :i 
}-) ! 5 Grey very soft Clay. 2 

~ 5 
• .. 

J ~ I ,, 
Bio.ck organic no.terlo.l. I 

}-l .! 10 s 
~ 2 
A ~ 
.,, ~ l-:] 15 s Blo ck organic noterlo.l. 
!! 2 .. 

l .. a 

j 20 
' ... 5 Grey very soft Cloy. [ 1 - 

' ... 
Grey very soft Silty I-' i 25 s 1 Cloy . 

• l!i .,, 
~ 1: 30 s Grey very soft Silty 

~ Cloy. 2 .. 
! ... 

very soft Silty .. l 35 5 Grey 
Clay. 2 

,, 
11 f 40 5 Grey very soft Silty 

2· .. Clo.y . 
• l!i 

~ 145 5 Grey nedlun stiff Silty 11 

Cloy. a 

H l 50 5 Grey nedlun stiff Silty 8 !! ~ Cloy. 
l!i Hf 55 5 Grey stiff Silty Cloy. 9 
; 
Q 

H J 60 5 Grey nedluM stiff Silty 10 .. Cloy . 
l!i ,, 

H .ll 65 5 Grey stiff Silty Clo.y. \ 12 ~ 
t 
l'I ,, \ Ht{ 70 5 Grey very stiff Sandy 20 

" Cloy. 
iS 

- ···~-·....._ --- ... ~----- •· __.. 
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PREMIER BORING AND ENGINEERS @ 
Ctlerrt: Mrs. Mlnu MoMto.z &. Mr. S.M. Zo.ho.nglr Bore Hole No 1 2 (Two) 
Project ,- Multi Storied Bultdlng Ground \.later I 6'-0' 
Loco. tlon 1- Mo.Jld So.ro.nl Plot no - 129 ko , R.L.=0"'-0.,..,. 
Mo.Jld So.ro.nl, P.S.- Sono.do.nga, Khulna, Bo.nglo.desh. 
Boring Do.te•- 24-02-2006 

I l ;: Ill 
J 1 Stanolorol Penetro tlon ! Type of IA 

J; t Test Curve 0 Sar1ple 
\ , Stroto Encounteol I : > 

fi .x 
J u ~ Dist. Unollst. I ~ 0 5 10 I!! 20 ~ 30 35 40 4!! :,0 .. 

t-1 1S Grey soft Silty Clo.y. 4 1! 5 5 

' } ..... .. ., 
e. I ,, 

Grey soft Silty Clo.y. I 
t-i ~ 10 5 

4 t. 4 i5 ,, 
A .. 

15 5 Bto.ck orgo.nlc Ma terlal. t-; e 
::, 2 ... { 111 
A .. ,, u 

H! 20 5 
Grey soft Silty Clay. { 3 § - .. 

.!! 
,I "' -u 

t-5 f 25 5 
Grey soft Silty Clay. 3 

:I .. 
111 I\ a ,, ' .. Grey stiff' So.ndy Clo.y. [\ ~f 30 5 ,:< . 14 ... 
Ill 

Q 

-u Grey MedluM dense Silty t-7 .t 35 5 So.nd. 3 I"- 16 j r- ,, 
Grey dense Silty So.nd. " H " ~ -f 40 5 

:I r- 39 
t 
i:i 

"2 Grey dense Silty So.nd. 
1-9 ~ 45 5 40 .. 

"' Q I ,, 
Grey dense Silty So.nd. ' H 

.. 
""50 5 44 3 .. 

111 
A 
15 Grey dense Silty So.nd. }-D f 55 5 45 ;s .. 
"' a ,, 

Grey dense Sii ty Sand. ~! 60 5 ... 46 t 
A 
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PREMIER BORING AND ENGINEERS (j}) 
Client• Mr. Sk, Md. Azlzul Hoque Bore Hole No 1 2 <Two) 
Project 1- Multi Storied Building Ground Vo. ter I 

Loco. tlon 1- 31, B.K. Roy Road, R.L.=0'-0'"' 
Do.lMlll Moor, Khulno., Bo.nglo.clesh. 
Boring Do. te•- 06-05-2006 

I j ... Ill 
J f Standard Penetration • Type of' ... Ill :, 

.s .. Test Curve d Sar,ple c f; > l 'g s; .x Strata Encounted 
J I 

... u ,.: Dist. Undlst. ! £ ..: 
O 5 10 J!5 20 ~ 30 3:5 40 ~" so ... 

IH "' Brown Me< luM stiff Clo.y. 5 
-e 5 5 • :, - ... 
Ill ., 
i5 r 
"' Grey loose Clayey Silt. I t-2 ~ 10 5 
:, 4 I' 4 $ 
Cl 

"' A F s 15 5 Grey Soft Clo.y . 
.) 4 
!I! I Cl .. 
"' u 

H .. Blackish organic sof't { 6 f 20 :, 5 Clay. - ... 
Ill 
iS d 

"' H .. Grey MedluM stlH Clo.y . § 25 5 6 
t a 

H 130 5 
Grey MeclluM stlH Clo.y. 

>. 8 
'" i5 
'ti 

H ~ 35 5 Grey stlH Sandy Clay. 
} 9 .. 
i5 

"' \ 1-8 .. Grey MeclluM dense Clo.yey f 40 5 :, Sand. 15 ... I\ Ill a 
"' 

~ 
.. Grey MedluM dense Sandy p f 45 5 :, Silt. 25 ... <, Ill a -, 
"' Grey very dense Silty <, 

H f 50 5 <, 
:, Sand. -, 50 
+' 
!I! c:, 

"' Grey very dense Sltty 1-lJ 
.. 
f 55 5 So.nd. 50 :, ... 
J1l 
Cl 



' 211 

-- 
PREMIER BORING AND ENGINEERS @ 

Client• Mrs. F o teMo Zo nan Bore Hole No , 1 <One) 
Project 1- Multi Storied Building Grbund 'wo. t~r" I 

Loco. tlon •- C.S. plot no - 972(port), J.L.no ,.. , 
R.L.=0"'-0"" v-., 

MoL.:Jo. -Tootpo.ro., P.S.8. Dist.- Khulno, Bo.nglo.desh. 
Boring Do. te•- 29-04-2006 

f j .. Ill H Sto.ndord Penetro.tlon s Type of ... Ill 
J; .. Test Curve 

.; So.Mple 
\ 'g c Stroto. Encounted > :6 .x 

f ~ .!:,J '-: Dlsi:. f !:. o s 10 15 20 l"I 30 35 •n ·~ 50 ~ Undlst. 

!H ,, Grey MedhJM stiff Cloy. 5 Ill 
.D 5 5 I. • :, ,-.. ... 
J1 ., 
A LO ,__ - - ,- ,, 

I t-2 .z 10 5 Grey loose So.ndy Sll t. 

! 6 
a 4 
'ti u 1-3 f 15 5 Blo.ck orgo.nlc MO. terlo.l. 
:, 3 ... 1 Ill 
6 .. 
'ti u 

t-4 ~ 20 Blo.cklsh orgo.nlc soft { 2 5 Clo.y. - ... 
Ill 
iS d ,, 

D-S 
.. Grey soft Silty Clo.y . 
~ 25 5 3 ... 
Ill 

i!!5 ,, 
Ill Grey soft Silty Clo.y. H .a 30 5 } 3 
~ 
"D \ .. , Ill Grey MedluM dense Silty .a 35 5 ; So.nd. ... 10 
Ill \ 15 
"D 

H 
.. Grey MedluM dense Silty \ f 40 5 19 :, So.nd, little Clo. y. .. ~ 
A ,, \ .. Grey MedluM dense Silty H f 45 5 So.nd. 26 ::, ... \ Ill a ,, 

Grey MedluM dense Silty \ ... ~ 50 5 3 So.nd. 29 ... 
~ 
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PREMIER BORING AND ENGINEERS (jj) 
Client• Mr. Reza AhMed Bore Hole No • 1 <One> 
Project ,- Multi Storied Building Ground Vo.ter , S'-8' 
Loco. tlon ,- C.S.plot no- 1026<pnrt), J.L.no - 03, R.L.=-=0'-0" 
MouJo. -Tootpo.ro., P.S.8. Dist.- Khulno., Ba.nglo.desh. 
Boring Da. te•- 11-03-2006 

J j .. Ill ! f Stondord Penetration J Type of ... Ill 
.s; .. 

ll Test Curve .. Sol'lple c > ' \ j .x Stroto Encounted \ 
J j ~ 

,.; Dist. Undlst. ,1 t 5 10 15 l'O l"I 90 ~ 40 45 :IQ :i 
t-1 ,, Brown MedluM stiff Silty 6 

f5 5 Clny. ' e ...... 
., 

15 ( 

li i 10 5 Grey very soft Silty I 
Clo.y. 2 ; 4 a ,, 
Blo.ck orgo.nlc Mo.terlal. A t-: ! 15 5 ~ 4 

i; { a -- i 1 ,-. i 20 5 
Grey soft Silty Clay. ( 3 - 

I" Z5 ~ [',. 

I-! l Grey MedluM dense Silty r- 
t 25 5 So.nd. r- 25 

a ,- ,- 

~ } 30 5 
Grey MedluM dense Silty 
So.nd. 27 ; 

"" ,, 
t- J 35 5 GrC'y MedlvM dense Silty 

So.nd. 29 
! ,, 

1-1! 40 5 Grey dense Silty So.nd. 
31 i ,, 

1-c .I 45 5 
Grey dense Silty Sa.nd. 

') 33 
Ill 
l!I 

1-1J 50 5 
Grey dense Sit ty So.nd. 

34 
VI 
i:I 
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PREMIER BORING AND ENGINEERS @ 
Client, Mrs. Fo.r Jo.no. AloM Shilpl 
Project ,- Multi Storied Building Bore Hole No 1 2 <Two) 
Loco.tlbn •-Do.g no C.S.- 4820,4821,4822, S.A. Khatlan-922,928 Ground IJnter , Vnrlnble 
J.L.no-3, Mou Jo. - Bo.nfokhor-or-, \Jest Bnnlo.khcmar-, Khulna. R.L.=0"-0"' 
Boring Do.te•- 04-08-2006 

I i .. Ill lr s Sto.ndo.rd Penetrn tlon • Type of' ... Ill :, 

-' .. H Test Curve 0 SnMple c > 
' l s: :,: Strnto Encounted ,..: J 1 b. u 

Dist. Undlst. s s o , tn '" "" "" 30 3S ,n '" 50 ~ 
D·l l) 

Color=Brown 6 .t 5 5 ~ Condltlon=MedluM stlH • '- 
.... Soll Type=So.ncly Clo.y. ., .'{) 
Q I 
l) 

Color=Brown I H f 10 5 
:, Condltion=MedluM stlH 6 ... Soll Type=So.ncly Clo.y. 4 Ill a 

l) A .D-3 f 15 5 Blo.ck orgo.nic MO. terlo.l. 
~ 7 
"' .( a .. 
l) u 

t-4 .. Color=Grey ( 6 i 20 5 Condltlon=MeclluM stiff - 
Soll Type= Silty Clo.y. 

A d 
l) 

Color=Grey 1-: .. 
~ 25 5 Conclltlon=Soft 3 ... Soll Type=Sll ty Clo.y. ; 
l) 

Color=Grey .. 
Ji e 30 5 

~ Conclltlon=MeclluM Stiff 6 
~ Soll Type=Sllty Clo.y. \ 
l) I 

!t..1 ! "\C: 5 Col or=Gr-ey 
# I "- .J~ Conclltlon=Stlf f p 10 Ill Soll Type=Sllty Clo.y. 1:1 

l) 

Color=Grey Hf 40 5 8 ~ Condltlon=MeclluM stiff' 
.'{J Soll Type=Silty Clay . \ Q 

l) 

Color=Grey \ .. 
I\ D-9 f 45 5 Condl'tlon=ver-y stlf f 24 ::, ... Soll Type=So.ncly Clo.y. "' a 

'lS 
Color=Grey 

~ 
Hf 50 5 28 ::, Condltton=nedlun Dense ... 

Soll Type=SII ty So.ncl. [/ Ill 
i:i 

lss LI 

J-U 5 Color=Grey [/ 
Conclltlon=MedluM stiff ,I 8 :, ... Soll Type=Cto.y . .'{J 

A ,, 
t-e i 60 5 Color=Grey 

8 ... Condrtlon=nedlun stiff .__ ::, ... 
Soll Type=Cla.y. Ill a 
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It, 

- 
PREMIER BORING AND ENGINEERS e« - 

Client• Mrs. Dlplko Pol 
1-'roject ,- Multi Storied Building Bore Hole No , 2 (Two) 
Loco.tlon ,- Dog no C.S. - 1425, S.A.- 1624, S.A. Khotlan-2742 Ground 'water , Variable 
J.L.no-3, Mou Jo- Bo.nlo.kbanor-, Sonodo.ngo. Eost Lo.ne, Khulno.. R.L.=0"-0,.,, 
Boring Do.te,- 03-08-2006 

I i .. Ill H S tondard Penetra tlon j Type of ... Ill 
s ... Test Curve 0 Sor,ple 

\ 't; c Strata Encounted > .c :I. 

J J 
.. u ...: Dist. Undlst. £ ~ t S 10 15 20 ~ :JO 3S 40 45 SO ~ 

D-1 ]5 Brown MedluM stiff Silty 6 
5 Clo.y. !, ' >- ... ., .. a I ,, Brown loose Silty So.nd. I t-i f 10 5 

6 ::, ... 4 Ill 
lS ,, 

A t-: f 15 s Black organic MO terlol. 
::, 6 ... 

i ! 
l I 

~ ~ 20 s Dark Grey soft Clay. ( 3 - ... 
! d ,, 

)-! .. Grey soft Clay . $ 25 s 3 .. 
lS ,, .. Grey MedluM stiff Silty ~ 'f 30 5 ::, Clay. 6 ... .. a ,, Grey MedluM stlf'f Sandy t-7 f 35 5 ::, Cloy. 

6 ... \ JI 
"' ,, Grey stiff So.ndy Clo.y. 1 

&-8 .2l 40 5 !, 11 ... .. 
lS ,, Grey stiff So.ndy Cloy .. .. ~ ~ 45 5 ' 13 t; :'--. 
lS I',. ,, Grey dense Silty Sond. r-, 

H i 50 5 ['... 36 } v I 
Ill 
A ~ 

H J.,_5 :; Grey very stiff Sondy v ~"' Cloy. 19 ... 
.!! 
"' ,, 

Grey very stlf'f Sondy J-e.: 60 5 L Cloy. 18 :> ... .. s 

v.. 

....... ·-- 
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PREMIER BORING AND ENGINEERS (§) 
Client, Mr. Mo.hMood Hosso.ln Bore Hole No , 1 <One) 
Project ,- Multi Storied Building Ground \olo ter , Variable 
Loco.tlon ,- Plot no - 477, Roo.d no -24, Niro.lo. r /o., R.L.=0'-0"" 
P.S.- Sono.do.ngo. , Khulno., Bo.nglo.desh. 
Boring Do.te,- 07-07-2006 

I j 
.. Ill -'II Standard Pent>tratlon ! Typl! of ... Ill .c t Test Curve 0 SaMple 

1t: > ' , 1 ~ Strata Encounted .., 
! . .!J 

~ Dist. Undlst. ~ • s 10 ,~ eo P~ :io l!I "" ·~ se 
t-1 "" Grey sof't Cloy. 3 _g 5 5 . ~ 5 

~ ., 
IS I 

"" Blo.ck orgonlc MO. terlo.l. I Ii I 10 5 
4 

( 

"" Grey very soft Clo.y. A 1-l ~ 15 5 ~ 2 .. 1 a 
"" \ 

11 .. Grey MedlUM stiff Silty [ 6 f 20 5 ;) Clo.y. - .. 
" a ~ 
"" I 1-' .. Grey very soft So.ndy 1 ,, ~ 25 5 Clo.y . .. .. 
i:i 

"" .. Grey very soft So.ndy t1 .D 30 5 ~ Clo.y. 2 t ' i:i 

"" Grey MedluM stiff Sandy 1-i l 35 5 ~ Clo.y. 
6 .. \ .!!! 

A 

"" Grey stiff So.ndy Clo.y. Hf 40 5 :, ll .. 
.!!I A 

~ Grey MedluM dense Silty 
1-l ~ 45 5 So.nd. 11 1: \ i'S 

~ Grey MedluM dense Silty \ 
H f 50 5 So.nd. 

~ 
22 :) .. 

~ 
"" Grey MedluM dense Silty I 

H f 55 5 So.nd. 25 .i? 
\ ! 

H I 60 Grey Medlun dense Siity 1 
5 So.nd. 30 

~ A 

"" Grey dense Silty So.nd. H f 65 5 33 .. 
l5 

"" Grey dense Silty Sond. ~.! 70 5 } 35 
! 

( 
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- 
PREMIER BORING AND ENGINEERS 

~ 

Client, Mrs. TohMlno RohMon Mino 8. Others Bore Hole No , 1 <One> 
Project ,- Multi Storied Building Ground- 'w'nter , Vnrlnble 
Location 1- on Do.Q no C.S.- 3310, S.A.- 4388, R.L.=O"-o- 
Moujo- Bo.nio.kho.Mo.r, Sho.lkpo.ro., Khulna., Bo.nglo.desh. 
Boring Do.te•- 22-07-2006 

I j 
.. Ill 

J I Stnndnrd Penetrntlon • Type of ... Ill 3 

.t 
., 

Test Curve -a SnMple c j ! > \ 'II 1 .x Strnto. Encoun1:ed 
J J 

u '-: Dist. Undls-t. t o 5 10 IS 20 25 30 35 40 ,5 50 ~ 
0-l ,, Grey very soft Silty 1 

f5 5 ' Clo.y. 
:, \ .. 

J .. 
A ft ,, Grey very soft Silty I 1-2 f 10 5 Clo.y. 1 ~ 
~ ~ 

.1,4 ,, Grey very so f t Sil -ty ~l t-3 -E 15 . 5 Clo.y. 1 3 ... f .. ~ ' ,, ~ I 
H 

., Bio.ck orgo.nlc Mo.-terlo.l. ( 5 e 20 5 :, . .. 
~ d ,, 

Grey sort Clo.y. t-5 "' ~ 25 5 4 
... .. \ i!I ,, ' "' Grey MedluM stlf'f Clo.yey H ~ 30 5 Silt. \ 11 •• .. s ,, 

Grey MedluM dense Silty 
t-1 "' .., 35 5 So.nd. !; .. 17 

Jg ,, 
Grey Medlun dense Silty H 

., 
~ 40 5 So.nd. 17 ... .. a ,, 

Grey ne dlun dense Silty " t-9 f 45 5 So.nd. 20 
~ \ Q .,, Grey dense Siity Soncl . ' H .. ... 50 5 26 5 ... 
Ill 
lS 

"' Grey dense Silty So.nd. .H ~55 5 24 
~ ~ 
Q .,, 

Grey dense Silty So.nd. li( • r 

I I i I I~ I 27 
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! n!il hi°I I~ ! ~~c~·. ~~~11-'~ d~nse ~l!+v ! ! ! ! I ! ! \j ! ! ! I ! ! ! ~n ! ! ! 
I
I ,lj,1 I ~ I uurn,, I l ! I I I I I I ! I I I I ! ~v ,I I I 

~ I I I I II I I I I I I I I I I I j 

l nJ l ll:):) r I So.nd, little Clo.y. ! l ! J I I !\ I J I J l l I J 16 J J I 

i) n-9j'~l4~ Js I ~~~~ Mecllt.:M dense S!l~i' i J I j i i 11 \ I J J I J I J,.,. I ,I ,I 
rt f I I I f I I I f I I C:J I 

1--!!!-H--;;-::::-.-:--:..-::::-_--.:=--- -".;:.-. !-~! ~t+-~X++-~~-1-l! ~ 
I u1~1so Is) s~~d,·;11:-:-tl~.et~/'" ,,., .. , 1 I JI 111(111 J JI J J16I ,I ) 
I Ii. I I I I r f r f f r I I I 

I ... !~!_- !_ ! ur ~Y r1~J1ur1 J~,.~~ ~i, Lv ! ! ! ! ! ! !! ! I ! I ! 11 I I I ! 

l 
PREMIER BORING AND ENGINEERS @) 

Client, Mrs. No.srlno. Porvln Bore Hole No • 1 (One) 
Project :- Multi Storied Building Grounol Vo.ter I 

Loco tlon ,- Do.g no S.A.- 3600 8. 3599, J.L. no - 3, R.L.=0"-0"' 
Mou Jo. - Bo.nlo.kho.Mo.r, Sho.ntldho.M Moor, Khulna.. 
Boring Do. te•- 18-04-2006 

l j .. Ill ! I Sto.ndo.rd Penetro.tlon ] Type of I.. Ill 

" " Test Curve d So.Mple c I: > 
' 't ~ .x Stro.tn Encounted 
j J ~ 

,.: Dist. Undlst. £ .... o :) rn 1"i 20 "" 30 ~ An A'! :50 :'i 
IH ..,, Grey ne dlun stiff Cloyey 5 f5 5 Silt. • ....... ::) 

+' ., 
Ill a n ..,, Grey MedluM stiff Clo.yey I 

H f 10 5 Silt. 
5 ::) 

+' 4 Ill 
i:i ..,, 

A " 15 5 Bl o ck orgo.nic MO. terio.l. t-3 Sl ~ 3 ::, 
+' _( Ill a .. ..,, u 

H II Grey MediuM stiff Clo.y. ( 5 f 20 5 ::, - 
+' 
Ill 

i=5 d 
"!' 

t-S II Grey MedluM stiff Silty 
~ 25 5 Clo.y. 6 
+' \ Ill a 
"!' ' • Grey loose Silty So.nd. H, -f 30 5 ::) 10 
+' \ Ill 
A ..,, ' II Grey MedluM dense Silty 

H f 35 5 Sond. :, \ 16 +' ~ .... 
..,, 

Grey MedluM dense Silty D·I 
II 

I 
Sl 40 5 So.nd. ' 21 } I ! I I I\ I I I I I I I I I I Ill 
15 - I I it I I I I I I I I I 
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PREMIER BORING AND ENGINEERS (ijj) 
Client• Mr. Sultan AhMed Bore Hole No • 1 (One) 
Project ,- Mui ti Storied Building Ground 'water • 6'-0' 
Loco.tlon ,- Do.g No S.A-5041<po.rt), C.S.Khatlan-5041, R.1-.=0"-0- 

J.L no-04,MouJo.-Tootpara, Kabl Nazrul Road, Khulna 
Boring Date,- 16-02-2006 

I j t: .. -' I S-t:cndcrd Penetro.tlon ! Type of .. ~ .. Test Curve d ScMple c It: > \ , 1 .x: S-t:rc-t:c £ncoun1:ed l j 
.l,I ..., 

Dist. Undlst. ~ o 5 ,n '" "" 25 30 35 40 4'.5 :50 s 
IH ,, Grey very soft Clo.y. 2 1i5 5 • ~ ... 

J "' s n ,, 
Grey very soft Clay, I H ,e 10 5 

:, tro.ce orgo.nlc. 2 ... ~ ~ ,, 
A 1-3 J; 15 5 Bio.ck orgo.nlc Mo.terlal. 

} 2 
.!!! f "' -u ,, 

1-4.t 20 5 Grey very soft Clo.y. ( 2 5 - ... .. a ,I ,, 
Grey soft Clo.yey Silt . l-S .. i 25 5 4 

a 

H t 30 5 Grey MedluM stiff Clo.yey 
... Silt. l 8 .. a 
"" Grey MedluM stlf'f Silty 

1-7 ~ 35 5 Clayey. ... 5 ! ,, 
Grey MedluM stiff Silty \ H 

.. 
~ 40 5 Clay. 9 
t i\ a ,, I\ 

I-' { 45 5 Grey MedluM dense Silty [\ ... So.nd. 25 .. a \ ,, \ Hi 50 l 5 Grey MedluM dense Silty 30 
So.nd. a ,, 

t-n 1i 55 5 Grey MedluM dense Silty 28 5 ... So.nd . .. a 

H I 60 5 Grey MedluM dense Silty 30 t~ So.nd. a 
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PREMIER BORING AND ENGINEERS ~· 
Client• Mr. So.yed Ahned Ho.nun Bore Hole No , l<One) 
Project ,- Multi Storied Building Ground Voter I 5'-6' 
Locc tlon ,- S.A.D119 No- 7614,7615, S.A. Kh11tl11n-3074 R.L.=O'-o- 
MouJo.-B11nl<1l<h<1n<1r, 8.K. M<1ln ro<1d,Khuln<1,B<1ngl<1desh. 
Boring D11 te,- 13-02-2006 

I i t: .. 
J I St<lndard PenPtratlon 1 Type of .. 

J; ~ t: Test Curve > Sar,plp ' , 1 .x Stroto £ncou,ted 
I J t ,! Dist. Undlst. 

• 5101'11!02'13025404'150 s 
Hj5 Grey very soft Cl11y. l 

! 5 I 
l!I ;, ,, 

Grey very soft Cl11y . I 
H .Z 10 5 i 2 

4 

t-l J 15 5 Grey very soft Cl11y. ~ 

i 2 
{ 

HI I 

20 :5 Grey very soft Clay. I 2 

"' ' •. J 25 Grey loose Siity S11nd. \ 10 5 
a ,, 

t-i .! 30 s Grey nedlun dense Silty 

i So.nd. 
\ 

12 

•1J 35 5 
Grey r,edlun dense Silty 
S11nd. 18 

Hj 40 5 
Grey r,erJlun dense Silty 

j S11nd. 18 

Ht 45 5 Grey nedluM dense Silty 

i 
S11nd. 18 

.., 
H i 50 5 Grey nedlur, dense So.ndy 18 

! Silt. I 

HI 55 5 I 
Grey Medh.JM stlf'f' Silty 8 
Cl11y. 

"i 60 5 Grey nedlun stiff' Silty B 
J! Clo.y. 
Q 

Hl 65 5 Grey nedlun dense S11ndy 11 
t; Silt. \ l!I ,, 

H .. 70 5 Grey nedlun dense S11ndy 18 i \ 
Silt. 

l!I 

,\ 
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\. 

PREMIER BORING AND ENGINEERS~ 

Client• Mr. Md. Sor,sul Jslor, &. Others Bore Ho\e No , t<One) 
Project ,- Ml1ltl Storied Bvlldlng Grourid \/cit~ .. , Vci,-lo.ble 
Locotlon •-S.A. do'i, no-4073,Khotlon-1284/1,J.L. no-3, R.L.-o--o- 
Movjo.- Go11lpor.o., oly1.echnlc 'College rood, Khvlno.. 
Boring Do.te•- 21-07-2006 

J t .:. .. ! j Standa,-d P•n•tra"tlon i 1yp• of "' \ ; " ! !J: hst Cu,,v• Sa,,pt• 

1 l St,.a't.ci tncount•d 
j j s Dist. lkldfst. tsta"'"''"''""' .. •""° 

• 15 
5 

Grey loose Silty Sond. . ~ 
~ 

8 
r 

11 110 
Grey very soft Cloyey 1 5 Slit. 2 

{ 

• J 15 5 Grey very soft Silty ' Cloy. 2 
! ( 

... t;:?o Block orgonlc r,11terlot. ~ " 5 
! • 

lo! I 25 s Grey r1edluM stiff Cloy. s 
I!! 

~J 30 5 Grey Medlur, stiff Cloy. 
7 

ill 

·1 35 5 Grey soft Silty C\o.y. 

" ... 
J,i J 40 5 Grey stiff Silty Cloy. 

~ 8 } 
a 

~J 45 5 Grey stiff Silty Clo.y. 
10 a 

Hl 50 s Grey MedlUM stiff' Silty 6 Cloy. 
ii 

"l 55 s Grey stiff Silty Cto.y. 9 

"} 60 \ 
5 Grey very stiff Silty 16 

Clo.y. 

"i 65 5 Grey stiff' Silty Clo.y. I 12 

"I 70 s Grey stiff Clo.y. 9 

~1 75 s Grey stiff Cloy. 11 

' H 180 s Grey stiff' Cloy. 11 ,.....,..... 
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PREMIER BORING AND ENGINEERS (@ 
Client, Mr. Al.ho.z \/o.dudur Ro.hno.n Po.nno. I Bore Ho\e No , I <One) 
Project ,- Multi Storied Building Grour,d Vat•r , Vo.rlo.bl• 
Loco.tlon ,- !Jo.g no - 20708, Kho.tlo.n no - 17869, ·l R. L. - O ~ - O - 
J.L. no- 3, Movjo.- Bo.nlo.kho.Mo.r, Khu\no., Bo.n9lo.desh. 
Boring Do. te•- 26-06-2006 

J j :: j -'I Standard P•n•tro.tlon 1 T~ of 
.r. hst CYrv• So.r,pl• 

' ' 1 Stro.to. £ncount•d I ; I J , s to"' ..,.,,,.,,,...,,~911 s lbt. Uno'lst. 

.. 15 Grey stiff So.ndy C\o.y. 7 
5 I -7 

A r 
" Grey very soft Clo.y. I I t, 110 s 1 

( 

hl 15 5 Blo.ck orgo.nlc l'lo.terlo.l. ~ 
4 

A I 

~ l Grey sof't C\o.y. ~ 4 I 20 s 
4 

... 1 25 5 Grey soft Cloy. 3 ~ .. 
!! 
Q 

" stiff' ~i 30 5 Grey MedlvM Siity .. Cloy . 6 
! .. I 35 5 Grey MediUl'I stiff Silty 

Clo.y. 
\ 5 

~1 40 5 Grey MedlvM dense Cloyey 
11 ) Sond. \ ill ~1 45 s Grey Medlun dense So.ndy \ Sll-t 11rlth little C\o.y. 17 

HJ 50 s Grey Medlvl'I dense Clo.yey 20 So.nd. \ a 

"! 55 5 Grey r1edh.rr1 dense Silty ':---.i',. 28 
So.nd. 

" 'r,... H I 60 5 Grey very dense Siity 50 
So.nd. // 

// 

HI 1 65 5 Grey stlf'f' Clo.y. v .... 
9 j 

"l 70 s Grey stiff Clo.y. 9 
.I 
"' 

HJ 75 S Grey stiff Clo.y. 10 

HJ 80 S Grey stiff Clo.y. 
__ J 

12 
,! 
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I 
~ 
I 

PREMIER BORING AND ENGINEERS 1!'!) 
Client• Mr. Hd. Nl.W"ul Hoque & Mr. Hd. Abu To.her Bore Hole No , J<One) 
Project ,- ~ltl Storied Bulldlr\Q Gro\JT'\d \Ja-te-r I ~1-01 

Locotlon ,- C.S. dog no- 317 & 323<Port>, J.L. no -3 R.L.-o--o- 
HouJo.- Helotolo., Khulna., Bo.nglo.desh. 
Boring Dote,- 16-0~-2006 

I ::: .. J f s tondclrd P.,..tro.tlon I T~ of 

' i I , r. st o.r-v• > S<>"P'- 
' 1 Stro t<> rncount•d 

la, • ~ 0..-t. l,hh-t. .... "'''"'""'·-- 
.t-1 is Grey Medlun stiff SKty 6 

5 Clay. ,_ 
~ 

Ht 10 
Grey MedluM stiff' Silty I 

5 cto.y. 
6 .. { a ~ l 15 s Grey sof't Clay. ~ 
4 

l 

~1 20 5 
Block o,-gonlc t,aterlo.l. ( 5 

. 
Y. l 25 5 Grey soft Silty Clo.y. 4 

"' Hl 30 5 G,-ey soft Silty ctay. 
3 

~ l 35 5 G,-ey t'ledlur, stiff' Sft ty 
Cloy. 5 

~1 40 5 c;,-ey t'ledlul'I s.-tlff Siity 
6 Clay. 

~1 45 5 Grey l'ledlur, stlf', Siity 
Clay. 7 

"1 50 5 Grey stiff Silty Clay. 9 

"i 55 s G,-ey ...edlul'I i; tlf'f' snty 8 
Clo.y. 

"I 60 s G,-ey stiff' SRty Clay. 10 

- "l 65 s Grey i;tlf'f' SRty Cloy. 11 

HJ 70 s Grey stiff' Slty Cloy. 14 

a 

HI 75 5 Grey very stiff' SRty ' 18 
Cloy. 

"1 BO \ 
5 Grey r,edlur, dP.nse Sanely 27 

snt. little Cloy. \ 

"I 90 5 Grey r,edlu,,, dense Slty ' 24 
Sand. r-, 

"j 100 5 Grey dense Siity So.nd. i'i'.. 45 

, 
~I 
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PREMIER BORING AND ENGINEERS @ 
Client, Mr. Md. Abdul Jo.bber Bore Hole No , l<One) Project ,- Multi Storied Building Ground 1,/Qter , 4'-0' 
Location ,- C. S.Dog No- 5754, J.L.no - 03, R.L.=O"-O- 
MouJo.-BonlokhoMo.r, Prontlk r/o., Khulno,Bo.nglodesh. 
Boring Dote,- 23-02-2006 

f J 
-.,- .. !rJ Stanclo.rcl Penetration ! Type oF ... .. 
$ .. 

Test Curve .; So.,.,ple c I ! 
> ' 1 ~ ~ S~roto Encnunted ..: I u 

Dist. Undlst. i ~ . " '" ... "" .............. "" !i 
1-1 ,, Grey very sof.t Clo.y. 2 ls 5 • .. ., ! ~ ,, 

Blo ck organic MO terlol. I H ~ 10 5 
2 .. 

4 .. ;s ,, c .. 1 15 5 Grey very sort Clo.y. 
!; 2 .. 1 .. a 
... \ 

~ .. Grey very sort Cloy. { 3 ~ 20 5 - .. 
.!! • ,, 

.. 'f 25 Grey soft Silty Cloy . 
4 ::, 5 .. .. 

Z5 ,, 
ti 1: 30 5 Grey MedluM stiff' Silty 

~ Cloy . 8 .. .. 
i5 ,, 

Grey nedluM stiff Silty 
t,J f 35 5 Cloy. .. 7 .. 

Z5 ,, 
Grey Medlun stiff' Silty 

1--l 
.. 
~ 40 5 Clo.y. 8 .. .. 
iS ,, 

.. ~ 1: 45 5 Grey MedluM stiff Silty 
} Cloy. 9 
~ ,, 

H f 50 5 Grey Medlun stiff' Sondy 10 :, 

1: Cloy. 
Z5 ,, 

H! 55 5 Grey stiff Silty Clo.y. 11 ; 
1: 

I ZI ,, Hi 60 5 Gri.>y stiff' Silty Clo.y. 15 .. Z5 ,, I Hl .. 65 ~ 5 Grey stiff Sllty Clo.y. u } 
.'! _..._ ~- 

» 
,, 
f 70 5 Grey stiff' Silty Cloy. 12 .. ,_,_ 
~ 


