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1.0 INTRODUCTION:

A geotechnical investigation was performed for the Sub — Soil Investigation Work At
Dasherkandi Sewerage Treatment Plant, Dhaka, Bangladesh.

This report consists of various relevant data, drawings, bore logs, graphs, etc. for the entire
satisfaction of the Design Engineer. Subsequent sections of this report contain descriptions o
the field exploration and laboratory testing results and general sub-surface conditions

f

2.0 METHODOLOGY:

IDEAL TECHNOLOGY SOIL & ENGINEERS sent the SPT team for the field test at the site, The 577
team leader contracted with the client's representative to recognize the selected land and
locations for field tests.

2.1 Scope of work:

The main scopes of this investigation work are:

a. Execution of exploratory borings, recording of sub-soil stratification, and position of
groundwater table.

b. Execution of standard penetration test (SPT) at a 5ft depth interval with the collection
of disturbed soil samples up to the final depth exploration of each boring.

c. Preparation of the final report with all works including detailed description of soil
stratification sub-soil.

d. From the field tests and laboratory tests, scope of calculation for bearing capacity
value for design shallow foundation.

e. For loose and soft strata, from the field and laboratory tests, scope calculation
for the skin friction and rearing values for design deep foundation.

3.0 FIELD WORKS:
All the field works and field tests were conducted as per standard procedure as laid down in

ASTM specifications as follows:

3.1 Exploratory Boring Drilling:

Drilling was executed by the wash boring method. A hole was started by driving vertically a 4”
diameter steel casing into the ground to some depth and then the formation ground casing was
broken up by repeated drops of a chopping bit attached to the lower end of the drilling pipe.
The upper end of the same was forced at high pressure through a pressure pipe. Forced slurry
or water emerges at high velocity through the pores of the chopping bit, and returns to the
surface through the annular space between the drilling pipe and the side of the casing or hole,
carrying with it the broken-up soils. In this way, drilling is advanced up to a level of 6" above the
depth, where SPT has to be executed. TEC




3.2 Standard Penetration Test:

Standard penetration Tests have been executed in all the bore holes at 5ft. interval of depth up
to the final depth of boring. In this test, a split spoon sampler of 2” out diameter and 1-3/8"
inner weighing 140 Ibs. failing freely for a height of 30 inch length of the sampler is recorded
The number of blows for the last 12 inch penetration of the total 18 inch is known as the
standard penetration value (N-Values) as specified by ASTM and is plotted SPT value of the
particular depth.

3.3 Extraction of soil samples:

Distributed soil samples were collected at 5'-0" intervals and every change of soil strata by split
spoon sampler. These soil samples were studied visually and the soil classification was done to
prepare a strata chart of soils up to the explored depth. Before collection of samples, the hole is
washed and cleaned the drill pipe with the help of an adapter and is lowered into the hole. The
sampler is then pressed down into the ground in one rapid continuous movement until the
tube, except 4 inches from the top is filled with a soil sample. Undisturbed soil samples are
taken at a depth where a layer of soil is changed such as 8ft or 12ft. Undisturbed soil samples
are collected by means of thin-walled sharp ended 3 inch dia. Shelby tube from the cohesive soil
formation. The collected tubes were then labeled with detailed job designation, and date and
shifted to the laboratory for testing.

4.0 LABORATORY TESTS:

All Laboratory Tests were conducted on soil samples collected either in the disturbed or in the
undisturbed state. All tests were done as per ASTM procedures, which are as follows:

4.1 Natural Moisture Content:

The water content of a soil sample is the ratio of the weight of the water in the sample to its dry
weight. It is usually expressed as a percentage. The soil sample is weighed both in its natural
state and in oven oven-dry state and the moisture content is calculated by dividing the loss of
weight of the sample by its dry weight.

4.2 Complete Grain Size Analysis:

The object of grain size analysis is to determine the size of the soil grains, and the percentage by
weight of soil particles of different particle sizes, comprising a soil sample. The process consists
of either sieve analysis or hydrometer analysis or both. The hydrometer analysis is adopted for
sample passing sieve No. 200.

For hydrometer analysis, 40 gms of the oven-dry sample, is thoroughly mixed with the required
quantity of water in a calibrated glass cylinder. To avoid flocculation, a little dispersing agent is
added. The density of the suspension is measured at specified time intervals, by means of a
hydrometer or special design. At any particular time, the size of the largest particle remounting
in suspension at the level of the hydrometer can be computed by means of Stock




the weight of the particles finer than size, can be computed from the density of the suspension
at the same level

The mixture is washed through U.S Standard sieve No. 200 and the fraction retained is dried
The fraction retained on each sieve is weighed for calculation of the percentage of different
fraction. The results are represented by cumulative curves plotted on semi-logarithmic graph
paper.

4.3 Atterberg limits:

The physical properties of clay are greatly influenced by moisture content. A given soil behave
as fluid or soil or, as a plastic material, depending on how much water contents that correspond
to the boundaries between the states of consistency are called as the Atterberg limit.

Liquid Limit is the minimum water content at which a clay soil just starts behaving like a fluid. It
is determined with the help of a standard limit device which consists of brass cup and an
arrangement to impart blows to cup at an uniform rate. The water content at which 25 blows
are required is termed as the limit.

The plastic limit is the minimum water 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 a hand.

4.4 Specific Gravity Test:

The specific gravity of a solid is defined as the ratio of the unit weight of the solid in air to the
unit weight of water. To determine the specific gravity of soil samples, 25 grams of oven dried
soil sample is thoroughly pulverized and is placed in a calibrate pycnometer. Water is purred
incise the pycnometer until its top is lightly below the calibrated mark. The mixture is then
boiled thoroughly to eliminate all the air bubbles. More water is then added to the mixture till
it over night, the temperature is then recorded and the bottle is weighed.

The specific Gravity Gs is given by:

e Gtx Ws
T TWs-W1+w2
Where,
Gt = Specific Gravity of water at T2C.
Ws iz The weight of over dry soil (25 gm).
wili = Weight of flask + soil + water.
w2 = Weight of flask + water.

4.5 Direct Shear Test:

Direct shear tests can be performed for both cohesion-less & cohesive soil to determine shear
strength, angle of internal friction, cohesion ¢, volume change, etc. The test is done in a direct
shear machine which consists of a normal loading device, shearing, device, 5 cm by two pieces
sample, square box, etc. The rate on the shearing displacement of approxumately 10 mm per
minute is often for a sample used for a sample thickness of about 1.2 cm. =4
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The results of a direct shear test on cohesion less & cohesive soil can be presented in a
summary lable & by stress-strain curve. A stress-strain curve normally consists of shear Stress,
and various shear displacement for both the undisturbed and the remolded tests under a
specified normal load. The normal load usually varies from 1/3 kg/cm?2. Another curve normal

stress versus shearing stress will give an angle of internal friction and cohesion for cohesive
soils.

4.6 Unconfined Compression Test:

The unconfined compression test is a simple method for determining of shearing strength of
cohesive soil which is important to determine the bearing capacity of soil. As the name implies,
the lateral confining pressure in an unconfined compression test is kept at 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 an is distributed
uniformly over surface of the specimen with the help of double providing ring assembly fitted
with a strain gauge, fitted with the apparatus. The load is applied at such a rate that the
vertical deformation of the sample is nearly 2% (two percent) per minute in order to avoid and
drainage during compression. The load is kept increasing until the specimen fails along the
shearing plane. The maximum load at failure is known as the unconfined compressive strength

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

4.7 Consolidation Test:

The gradual process compression of soil under the action of static load and with decrease of
void ratio due to expulsion of water from the soil pores is tar med consolidation phenomenon
compressibility characteristics of a soil as the period and magnitude of settlement of a
foundation depends on these characteristics. The test is performed on a specimen of circular
shape of 6.35 cm dia and 2.54 cm thickness, the specimen is prepared from the undisturbed
sample by carefully trimming it to the required dimension with the help of a cutting edge and
wire saw the specimen is then placed in the consolidation ring and its top and bottom are
trimmed of level with that of the ring. The specimen along with the ring on the top and the
other at the bottom of the help of a level arrangement with the apparatus. Decreases in
volume of specimen are read from a strain gauge attached to the consolidation unit at
specified time intervals the consolidation unit is always kept full with water in order to avoid
evaporation of the specimen.

The load increment is allowed after each twenty four hours, the observed readings are then
plotted on semi-logarithmic graph paper to give the pressure-void ratio curve from which
compression index, Cc. can be calculated. Cc. is important factor governing the settlement
process of underlying soils.




S —————

T—

[— —— — [ — T— T |

5.0 DESCRIPTION OF SOIL COMPOSITION:
The following terms are used in this report for description of soil composition:
Trace : 110 10%

Little : 11 to 20%
Some S 20to 35%
Sandy : 35 to 50%
Clayey : 35 to 50%
Silty s 3510 50%

6.0 PHYSICAL PROPERTIES:

The overall physical properties of the sub-soil formation of the project area have been
evaluated based on 04 (Four) boring extending up to the depth of 60’-0” have been selected
and pointed out by the owner. The physical properties of the investigation site may be
discussed as follows:

6.1 Ground Water Table (GWT):

The groundwater table has been notidentified in each borehole.

6.2 Correlation table of soils based on of SPT values:

Two tables for Nom-Cohesive and Cohesive Soils Based on N-Values as below:

6.3 Values of approximate unconfined compressive strength based on N-values for Cohesive soil
(After K. Terzaghi and R.B. Peck):

Table No: -1
N-Values Condition Unconfined compressive strength, Tsf | Remarks
_Bellow 2 Very Soft Bellow 0.25
24 Soft 0.25-0.50
AR Medium 0.50-1.00 To be used with
8-15 stiff 1.00-2.00 | extreme caution.
15-30 Very Stiff 2.00-4.00
Over 30 Hard % ~ Over 4.00 3

In the above table the shear strength of cohesive soil is equal to % of unconfined compressive
strength and the angle of shearing resistance of that soil is equal to zero. It should be
remembered that the correlation for cohesive soil is always much reliable.

6.4 Values of Unit Weight and Angle of Internal Friction of Non- Cohesive soil based on N-values
(1948 K. Terzaghi and R.B. Peck):




Table No: -2

N-Values

0-4
4-10
10-30
30-50
Over 50

Condition

Very loose

Loose _
Medium -
Dense

Very Dens_(;ei'

Relative density %

~0.20-0.40

~0.40-0.60

100

00020

060085

Angle of internal

ey

45°

Moist unit Wt. in
gm/cc.
_1.12-1.60

1.76-2.24

2.08-2.40

1.44-184

~1.76-2.08

The tabulated values apply for dry/moist cohesion’s sand. For silts sands the bearing capacity

values must be reduced by study of grain size classification and applying judgment. Collection
for water table close to bottom of foundation the bearing values should be reduced to half. The
bearing values are, however, not affected by the water table to a depth greater than 1.5
bearing capacity bellow foundation level, bearing capacity being least dimension of the table

may be reduced by linear interpolation.

7.0 CORRECTION OF THE SPT VALUES

Field SPT values have been corrected for overburden pressure and Dilatancy.

For coarse, cohesion-less soil according to Bazaraa (1967)

N’ =(4*N)/ (142*P,’) when P,'< 1.5 ksf

N’ = (4*N)/ (3.25+0.5*P,’) when P,'> 1.5 ksf

In very fine or silty, saturated sand Terzaghi & Peck (First Edition, P-426) recommended that the
penetration number be adjusted in N is greater than
15 as N” = 15+0.5%(Ns-15)




8.0 EARTHQUAKE & SEISMICITY:

Bangladesh has been divided into four Seismic Zones namely Zone-1, Zone-2, Zone-3, and Zone-
4 with values of Seismic Zoning coefficient, z of 0.12, 0.20, 0.28 and 0.36 respectively.
According to this Zoning Map, the Project site falls in the Zone-2, (Zone 1 = low,

Zone 2 = moderate, Zone 3 = Severe, Zone 4 = very Severe)
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9.0 EVALUATION OF BEARING CAPACITY OF FOUNDATION \((
a) Shallow foundation \\“«
> N7/

For cohesive soil, the criteria for finding Bearing Capacity is based on the u afgffEB’Shear
strength and there the soil is assumed as purely cohesive soil or may be estimated from the
corrected SPT values. For granular soil it can be calculated from ¢ & c values obtained from
direct shear tests or from based on corrected SPT values. On the basis of the above criteria,



the Bearing Capacitics of the foundation have been evaluated according to Terzaghi, (Appendix
A4: (TABLE-1)).

According to Tarzaghi's formula: (For cohesive soil)
I. Square footing: Qu = 1.3¢’Nc + yDNq + 0.4yBNy
2. Circular footing: Qu = 1.3¢'Nc + yDNq + 0.3yBNy
3. Strip or Continuous footing: Qu = c¢’Nc + yDNq + 0.5yBNy

For purely cohesive soil, Tarzaghi assumed, ® = 0, c’=c and the bearing capacity factor are as
follows: (for gencral shear failure), Nc= 5.7, Ng =1, Ny =0

Tarzaghi (1943) proposed a bearing capacity formula:
Qulit=CNcSc+yDfNg+0.5y BNy Sy

Where Sc & Sy are shape factor. Tarzaghi assumed, c=0 kg/cm” Also these are as following:
Table: 3 (Coefficient for the footing)

For Square  |Circular  [strip
Sc ;3 BN | DU 13 i S ‘]L'Q_,m,_.,__-f_——-——
Sy 038 106 1.0

According to Meyerhof (1951), the ultimate bearing capacity of strip footing: (Also for footing
on slopes)

Qu = c'Nc+yDiNg + 0.5yBNy
Values of Nc, Ng & Ny are depend on @.

Reference: 1) Soil Mechanics and Foundation Engineering by Dr. K. R. Arora
2) Foundation analysis and Design by Joseph E. Bowles, 5" edition.

b) Deep foundation:
Whenever necessary Deep Foundation, preferably Pile may be used. To evaluate skin friction
and end-bearing capacities following formulae may be used for driven pile--

According to Meryerhof for sandy soil (for bored pile)
fsu=q./200 = 4*N"/200 tsf
gpu = qc = 4*N" tsf

However, when soil is not purely sand rather presence of some silt materials is found, the above
relations may be modified as per the observation of Schmertmann (1970): for Cast-in-Situ pile
fsu=3*N"/200 tsf

gpu = 3*N” tsf

According to M. J. Tomlinson for cohesive soil (for bored pile)
fsu=3*N"/100 tsf
qpu = 3*N"/6 tsf

Ultimate bearing capacity = Skin friction capacity (fs) + End bearing capacity (qp)
Allowable bearing capacity = Ultimate bearing capacity / F.S (F.S = 3).
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| 10.0 TABLE NO:-4

BEARING CAPACITIES OF THE SHALLOW FOUNDATION FROM THE FIELD AND LABORATORY TEST
(F5.=3.0)
| .
Bearing Capacit : ,
Depth from Depth from FIELD Corrected S.P.T. Soil of Clrgcular or " | pearing Capacity
EGL (1) (GL(m) | SPT. | Value=N-{N-15)2 | Type | Saquarefooting °Ff continuous
(tsf) ooting (tsf)
BoringNo.-o_f - _ -
500 152 5 s00 [ c [ om [ o6
10.00 3.0 A 1.00 C 0.79 066
15.00 N5/ / 7.00 c | am [ 110
20.00 6.10 13 13,00 T 23 | 188
Boring No.- 02
T s00 157 3 3.00 C 0.51 I
10.00 3,00 A 4.00 c 0m 066
15,00 sy |8 | 800 | ¢ 9 | 12l
20.00 6.10 1 1Moo | ¢ | 2.00
Boring No.- 03 )
5.00 L2 S 6 6.00 c 0.99 0.78
000 | 305 a 4.00 3 0.9 0.66
1500 a5t |7 7.00 c 134 1.10
20.00 610 12 12.00 3 2.18 177
Boring No.- 04
5,00 1.57 4 4.00 3 0.69 0.56
10.00 305 | s 5.00 c 0.94 0.77
1500 A5/ |9 9.00 3 163 133
20.00 6.10 13 13.00 c 2.33 1.88
NOTE:

1) The Bearing Capacity Factors have been taken from Terzaghi’s Bearing Capacity Factor

Table.

2) The derived values are approximate. Structural/ foundation engineer is free from any
obligation to use these values. He/she can refine/calculate, taking the soil parameters

obtained from field & lab tests.

3) Ground water level was considered at EGL.
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| 11.0 Bearing Capacities of Piles from the SPT and soil test parameters:
nd the end bearing capacities for the bored piles in tsf (F.S = 3.00)

| Table No. 5. The unit skin friction

P | ~ | {
g | © @ P | X
€ E £ o $23x| 3 H = g
£ | £¢ & E « | $837 | & | 2 1
X £ £ " S Z © B P} a
° S G Saz 9 ? i ¥
Q. a_ I A S S A e
i e Boring No.- 01 . WU
0 0.00 000 | o [ o000 [ o000 ¢ | 000 | 000
5 5.00 152 5 | 500 2.50 c | 003 | 056
5 10.00 3.05 a 4.00 450 | ¢ | 005 | 044
5 15.00 4.57 7 7.00 550 | Cc | 006 | 078
5 20.00 6.10 13 13.00 1000 | ¢ | o010 | 144
5 25.00 762 | a4 | 400 850 | ¢ | 009 0.44
5| 3000 945 | 5 | 500 | 450 | € | 005 | 056 |
s | 3500 | 1067 | 10 | 10.00 750 | ¢ | o008 111
5 4000 | 1220 17 16.00 1300 | s | 007 10.67
5 | aso0 | 1372 14 14.00 | 1500 5 0.08 9.33
s | 50.00 15.24 23 19.00 16.50 s 0.08 12.67
s | 5500 | 1677 27 21.00 20.00 s 0.10 14.00
s | 000 | 18.29 31 23.00 22.00 s 0.11 15.33
- b Boring No.02
o | oo | o000 0 0.00 0.00 C 0.00 0.00
s | s00 | 152 3 3.00 1.50 c 0.02 0.33
s | 1000 | 3.05 4 4.00 3.50 c 0.04 0.44
5 | 1500 [ as7 8 8.00 6.00 4 0.06 0.89
5 20.00 6.10 14 14.00 11.00 c 0.11 1.56
5 | 2500 | 762 7 7.00 10.50 4 0.11 0.78
5 3000 | 9.5 10 10.00 8.50 3 0.09 111
s | 3500 | 10.67 20 17.50 13.75 s 0.07 11.67
5 | 4000 | 12.20 15 15.00 16.25 s 0.08 10.00
s | 4500 | 13712 17 16.00 15.50 s 0.08 10.67
5 | 5000 | 1524 2 18.50 17.25 s 0.09 1233
5 | ss00 | 1677 30 22.50 20.50 s 0.10 15.00
5 60.00 18.29 33 24.00 23.25 s 0.12 16.00
A ik i k Boring No. 03
o | o000 0.00 0 0.00 0.00 3 0.00 0.00
5 5.00 1.52 6 6.00 3.00 c 0.03 0.67
s 10.00 3.05 4 4.00 5.00 3 0.05 0.44
"5 | 1500 4.57 7 7.00 5.50 c 0.06 0.78
s 20.00 6.10 12 12.00 9,50 c 0.10 133
S | 7,62 6 6.00 9.00 3 0.09 0.67
5 | 3000 | 915 8 8.00 7.00 C 0.07 0.89
5 35.00 10,67 17 16.00 12,00 s 0.06 10.67
5 40,00 12.20 19 17.00 16.50 s 0.08 1133
E 45,00 13.72 26 20.50 18.75 s 0.09 13.67
5 | 5000 15.24 30 22.50 2150 s 0.11 15.00
5 | 5500 16.77 34 24.50 23.50 s 0.12 16.33
"5 | 60.00 18.29 38 26.50 25.50 s 0.13 17.67
/ T TEC"/.;;\:.
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Boring No. 04
000 | o [ o000 0.00 ¢ 0.00 000
152 | 4 | 400 2.00 C | 002 | o4
30s | s | se0 | aso | c | 005 | 056
457 | 9 | 900 | 700 | C | 007 | 100
610 | 13 | 1300 | 1100 | € | 041 144
7.62 8 800 | 1050 | ¢ 0.1 0.89
915 | 10 1000 | 9.00 c 0.09 111
1067 | 18 16.50 13.25 s 0.07 11.00
1220 | 2 19.50 18,00 s 0.09 13.00
1372 | 30 | 2250 | 2100 s 0.11 15.00
15.24 29 2200 | 2225 5 0.11 14.67
1677 | 33 | 2400 | 23.00 s 0.12 16.00
18.29 36 25.50 24.75 s 0.12 17.00 |

C = Cohesive soil, S = Non Cohesive soil.
f., = Allowable value of the skin friction.
0pa = Allowable value of the pile end bearing capacity.
SPT (N) values are corrected within calculation,

The drive values are approximate. Structural/foundation engineer is free from any
obligation to use these values. He/she can refine/ recalculate, taking the soil

parameters obtained from field & lab tests.

The theories on the ultimate bearing capacity presented in this report are based on

idealized conditions of soil profiles.

Hence, experience and judgment are always necessary in adopting proper soil
parameters to use the calculation of ultimate bearing capacity.
1Tsf = 2ksf = 1.09 Kg/cm’?, 1Ton = 1000kg = 2000 Lbs,

E.G.L. = Existing Ground Level.

12




12.0 CONCLUSION & RECOMMENDATION:

CONCLUTION:

The overall investigation results of the site defines that Shallow Foundation &
Pile Foundation is suitable for the best economic and structurally safe of the
project.

RECOMMENDATION:

On the basis aforesaid condition, the following recommendations are
suggested for Sub —Soil Investigation Work at Dasherkandi Sewerage
Treatment Plant, Dhaka, Bangladesh.

The bearing capacity of the soil strata has been given in the table - 04 & 05.

The foundation design engineer may select the type, depth as well as bearing
capacity.

Note.

a) 1Tsf = 2ksf = 1.09 Kg/cm®, 1Ton = 1000kg = 2000 Lbs = 9.87kn,
E.G.L. = Existing Ground Level.

b) The theories on the ultimate bearing capacity presented in this report are
based on idealized conditions of soil profiles. This is, in most field
conditions, not true. Soil profiles are not always homogenous and isotropic.

c) Pile load test should be performed if pile load test is not performed then
the value of pile should be Considered half

d) Hence, experience and judgment are always necessary in adopting proper
soil parameters to use the calculation of ultimate bearing capacity.

However, the design Engineer may select any other alternative type,
depth as well as the bearing capacity of the foundation in the light of
information provided in this report.

' ?.02.%%
JORGUAD S AN

aer Civil BUET
amber (IEB)
13 F/09429 Soil & Foundation Engr.



APPENDIX 1 : ALLOWABLE BEARING CAPACITY OF SINGLE PILE
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APPENDIX 3

MANUAL DRIVE (HAND WASH)



TYPE OF DRILLING : MANUAL DRIVE (HAND WASH)

STANDARD PENETRATION TEST:

| STANDARD PENETRATION TESTS HAVE BEEN EXECUTED IN ALL THE BORE HOLES AT 5FT

| INTERVAL OF DEPTH UP TO THE FINAL DEPTH OF BORING, IN THIS TEST, A SPLIT SPOON

| SAMPLER OF 2" OUT DIAMETER AND 1-3/8" INNER WEIGHING 140LBS/63.5KG. FAILING

| FREELY FOR A HEIGHT OF 30" LENGTH OF THE SAMPLER IS RECORDED. THE NUMBER OF

| BLOWS FOR THE LAST 12" PENETRATION OF THE TOTAL 18" IS KNOWN AS THE STANDARD
PENETRATION VALUE (N - VALUES) AS SPECIFIED BY ASTM AND IS PLOTTED SPT VALUE OF |

| THE PARTICULAR DEPTH. | ]

e CROWN SHEAVE (S)
OR PULLEYS (S)
2 INCH DIA STAN

TYPICALLY 1 INCH DIA MANILA
ROPE

DOUGHNUT HAMMER ~ ——§f—

INCH FALL

SLIP OR GUIDE PIPE ——p ——— 30 INCH FALL

ANVIL-ff———
DRILL ROD —
ROT ATING CATHEAD

18 INCH FALL

B INC~|6 INC™ 6 INCH

p r
11 k\- b

A
/ \Ce

2 a 4 a 3




APPENDIX 4 : BORING LOG



IDEAL TECHNOLOGY SOIL & ENGINEERS

Bore Hole No.01

LOCATION

DASHERKANDI SEWERAGE TREATMENT PLANT, DHARA, BANGLADESH

Date of Stan 26.01.26 Type of drilling:Manual drive (Hand Wash)
Date of Complotion 26.01.26 TBM taken on top of Carpeting road, TBM = 100,00
Weather SUNNY RL= () 0"-0" IGWL = (-) 00"
Total Depth = 60'-0"
- 0\9 o
5 x| @ ¥ s
e lel = |8 $|¢ SPT Graph Z
s - » £ Discription of s15s o
o £ § @ Classification (Visual) >' (3 g_
S B
g |8 ¢ [° =1 E
o s s 0 5 1015 20 75 30 35 40 45 50 55 60 | OO
0.00
1521 5 J 13rick chips and Etc. Filling 5 5 D-1
60" \ -
304 |10 Grey soft Clayey SILT with 4 D-2
\ o 3.04
e WY trace fine sand
456 |15 130 e 7 \ 03
- y Brown medium stiff to stiff 4.56 \
N\ Plastic CLAY with trace fine 13 o4
608 § 20 \\‘\; sand and some silt 6.08 N\
20 N 4 ¢ D5
760 | 25 \ Grey soft Clayey SILT with o /
.\ N\ fi d L
512 |30 27 N\ trace fine san. 5 =
WY Brown medium stiff to stiff 9.12
1064 | 35 N\ SILT with trace fine sand and | 10 D7
380" some clay 10.64
12.16 | 40 F— 17 S § 08
13.68 | 45 14 ( D9
| Brown medium dense to 13.68
15.20 | 50 -] dense fine SAND with some | 23 \ D-10
1 to littie silt 15.20 \
16.72 | 55 27 \ D-11
16.72
18.24 | 60 |g0-0" 3 o \ D-12
—_——
19.76
/Qﬁxg“
21.28 T/ +« \:wz\\
{( q | \Q\
22.80 }JJ
iy
2 S
24.32 H&\JT( V4
\E::f’
25.84
27.36
28.88
30.40
SAND SAMPLES CLAY SAMPLES ......... v/ UNDISTURBED SAMPLES ....... [




IDEAL TECHNOLOGY SOIL & ENGINEERS
LOCRTION . DARSHERKAND SEWERAGE YTREATIERT B ANT DIHARA RANRL ANE TN
Bore Hole No 02
Date bl Siart 25.01.2 Type of driting NManual drive (Hund Wash)
Dete o1 Complution 26.01.26 TBW taken on top of Carpeting road, TBM = 100.00
Wenther SUNNY RL= () 0"-0" [ow\ = (-) 00"
Total Dopth = 600’
lyg] & t a
o 3_0 E 0n
E [ 2 é’ Discription of g g SPT G'aph :
- £ w 8 Classification (Visual) | > | O a
-~ o £ 1 -
HHERN “18 E
) v ¥
o ;E ; O 8 1 15 20 28 M % b 45 50 55 8D n
000
1562 | & Brick chips and Etc. Filling 3 04
60" S 152
104 110 Groy sofl Clayey SILT with 4 D2
13.0" Sy trace fine sand 304
456 |15 : 8 \ 03
S0 Brown modium stiff to stiff 456
TIEI I Feorbmbviastl \ o
" 220" N\ * . 6.08
780 § &5 SQ\;Q Brown medium stiff to stiff 760 Vi e
a12 | 30 \\Q SILT with trace fine sand and 10 0.6
o NN 9.12
1064 | 35 —n S - - 20 o-7
10.64
12.16 | 40 15 08
i 12.16
1368 | 45 | Brown medium dcn§o o 17 D-9
] densc fine SAND with some 13.68
15.20 | 50 g 5 b 22 \\ o-10
15.20 AN
16.72 | 55 30 D-11
16.72
18.21 | 60 600" 33 D-12
18.24 v
19.76
21.28
Wt BN
* e
(1103
24.32 1\ é
25.84 N :) /
% Y= Y
e
27.36
28.88
3040
SAND SAMPLES CLAY SAMPLES ......... ) UNDISTURBED SAMPLES ....... | INEEEN
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IDEAL TECHNOLOGY SOIL & ENGINEERS

LOCATION:- DASHERKANDI SEWERAGE TREATMENT PLANT, DHAKA, BANGLADESH
Bore Hole No.03
Date of Start 26.01.26 Type of drilling:Manual drive (Hand Wash)
Date of Completion 26.01.26 TBM taken on top of Carpeting road, TBM = 100.00
Weather SUNNY RL= (-) 0'-0" ]GWL =(-) 00"
Total Depth =60'-0"
. ® 2 o
218l < ol E S
= & A= (4 '8 -
E f » E Discription of ..3 £ SPT Graph ';
= £ g 8 Classification (Visual) | > | O o
2 || ¥ |© z|s E
@ o = © 5
o [ ; 0 5 10 15 20 25 30 35 40 45 50 55 60 n
0.00
1652 | § J Brick chips and Etc. Filling 6 D1
60" 1.52
3.04 | 10 | Grey soft Clayey SILT with 4 D-2
13'-0" trace fine sand 3.04
456 | 15 e 7 \ D-3
Y] BBrown medium stiff to stiff 4.56
608 | 20 \| Plastic CLAY with trace fine | 4 \ g
220" sand and some silt 6.08 >
760 | 25 : ; x 6 D-5
Y Brown medium stiff SILT with 7.60
912 | 30 trace fine sand and some 8 D6
- aay 9.12 |-
33'-0
1064 | 35 17 N 07
10.64 N
12.16 | 40 19 D8
12.16
13.68 | 45 Brown medium dense to 26 \ D-9
dense fine SAND with some 13.68
1520 | 50 to little silt 30 D-10
15.20
16.72 | 55 34 D-11
16.72
18.24 | 60 |gp'_p" 38 D-12
D 18.24 \.
—_—
19.76 7 : —= ve
N o Yy
\p/ ™ 1
21.28 AN 2)
22.80 )O
A
24.32 B
2584
27.36
28.88
30.40
SAND SAMPLES ......[ CLAY SAMPLES ......... 7 UNDISTURBED SAMPLES ......, e




IDEAL TECHNOLOGY SOIL & ENGINEERS

Bore Hole No.04

LOCATION:- DASHERKANDI SEWERAGE TREATMENT PLANT, DHAKA, BANGLADESH

Date of Start 27.01.26 Type of drilling:Manual drive (Hand Wash)
Date of Completion 27.01.26 TBM taken on top of Carpeting road, TBM = 100.00
Weather SUNNY RL= (-) 0'-0" IGWL = () 00"
Total Depth = 60'-0"
~ ® 2 ]
< >~ 2@ - Q
g |E = |8 g |8 SPT Graph e
.— R Q -
E b= b E Discription of 7‘2 £ rap :
- = o § Classification (Visual) >1]0 -
2 |g] ¥ |o z|a E
g |o 2 w v
- g 0 5 10 15 20 25 30 35 40 45 50 55 60 n
= 0.00
152 ] 5 \\ Brick chips and Etc. Filling 4 D-1
6'-0 \ 1.52
3.04 |10 J Grey soft Clayey SILT with 5 D-2
130 \\ trace fine sand 3.04
456 | 15 W - 9 D-3
\\ Brown medium stiff to stiff 456
\| Plastic CLAY with trace fine '
N astic with trace fine 13 D4
6.08 | 20 o § sand and some silt 6.08 \
7.60 | 25 ﬁ‘%' R . 8 / D-5
\\\ Brown medium stiff SILT with 760
012 | 30 \\\\ trace fine sand and some 10 ' —
A 330" N\ & 9.12
1064 | 35 o 18 & D7
10.64
X
12.16 | 40 24 D-8
12.16
1368 | 45 Brown medium dense to 30 D-9
dense fine SAND with some 13.68
15.20 | 50 to little silt 29 Yo D-10
16.72 | 55 33 \ D-11
16.72
1824 | 60 |60"-0" 36 \ D-12
o0 18.24
A\ +
19.76 AN
YT 1 TR
21.28 Gt —-
22.80 % 5 ’//
' \\@23\\11 4 W
24.32 S
25.84
27.36
28.88
30.40
SAND SAMPLES CLAY SAMPLES ......... v/ UNDISTURBED SAMPLES ......., s
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APPENDIX 6 : GRAIN SIZE ANALYSIS (HYDROMETER),
GRAIN SIZE ANALYSIS (MECHANICAL)



IDEAL TECHNOLOGY SOIL & ENGINEERS

LOCATION:- DASHERKANDI SEWERAGE TREATMENT PLANT, DHAKA, BANGLADESH.

GRAIN SIZE DISTRIBUTION

Mechanical Sieve Analysis

& ATTERBERG LIMIT

Hydrometer Analysis

f

100

90

80

70

60

50

40

30

20

10

10.000 1.000

0.100

Particle size in mm

0.010

0.001

Bore hole| Serics | Sample

Depth

Sand Silt Clay

Sp. Gr.

LL PL

Pl

B | —@—| D-2

10

9.44 | 47.75 | 42.81

2.672

Percent finer by weight

Tested By:
Enar. Md. Lakmia

Checked By:

Enar. Md. Mohsin Jaman (BUET)




bt ‘

IDEAL TECHNOLOGY SOIL & ENGINEERS

LOCATION:- DASHERKANDI SEWERAGE TREATMENT PLANT, DHAKA, BANGLADESH

GRAIN SIZE DISTRIBUTION

Maechanical Sicve Analysis

& ATTERBERG LIMIT

Hydrometer Analysis

TTT] .- N 100
N 90
80
\ 70 o
£
2
60 $
>
o
5 o
\ E
w E
o
Y :
\ 30 &
N\
20
10
0
10.000 1.000 0.100 0.010 0.001
Particle size in mm
Bore hole| Series | Sample Dcplh> Sand Silt or clay Sp. Cr. LL PL Pl
BH-2 | —E— D-9 45 82.78 17.22 2.682
Tested By: Checked Byv:

Engr. Md. Lakmia

Engr. Md. Mohsin Jaman (BUET)




IDEAL TECHNOLOGY SOIL & ENGINEERS

LOCATION:- DASHERKANDI SEWERAGE TREATMENT PLANT, DHAKA, BANGLADESH.

GRAIN SIZE DISTRIBUTION
& ATTERBERG LIMIT

Mechanical Sieve Analysis Hydrometer Analysis

100

9
L 90

80

70

60

N 50

Percent finer by weight

30

20

10

10.000 1.000 0.100 0.010 0.001

Particle size in mm

Bore hole| Series | Sample Depth Sand Silt Clay Sp. Gr. LL PL Pl
B3 | —@— D-6 30 10.25 | 56.14 | 33.61 2.675

Tested By:
Enar. Md. Lakmia

Checked By:
Enar. Md. Mohsin Jaman (BUET)




IDEAL TECHNOLOGY SOIL & ENGINEERS

LOCATION:- DASHERKANDI SEWERAGE TREATMENT PLANT, DHAKA, BANGLADESH.

GRAIN SIZE DISTRIBUTION
& ATTERBERG LIMIT

Mechanical Sieve Analysis Hydrometer Analysis

bl A K\ { 100
N

80

\ »

60

50

\ .
X

10.000 1.000 0.100 0.010 0.001

Particle size in mm

Bore hole| Series | Sample Depth Sand Silt or clay Sp. Gr. LL PL Pl
BH-4 |—— | D-12 60 86.48 13.52 2.687

Tested By: '/ Checked By:

Engr. Md. Lakmia Engr. Md. Mohsin Jaman (BUET)

Percent finer by weight
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