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PREFACE

A detailed geotechnical investigation including laboratory testing was carried out for the
Proposed B+G+12 Storied Building at Ghola Kachari Road, Barasat, Kolkata, Mouza —
Ghola, J1 No - 77, Ward No - 23, North 24 Parganas, West Bengal 700 124. The
objective of this investigation was to evaluate the soil parameters for design of foundation for
proposed structure with particular reference to safe bearing capacity and anticipated

settlement.

The Geo-technical investigation was awarded by M/S Himanga Mercantiles Pvt Ltd,

829/A, Lake Town, Block — A, J.J.House, Kolkata — 700 089. The investigation work for

this project was started on 11" February 2024 and completed on 22" February 2024.

The report has been prepared after careful study of all data collected during fieldwork and
laboratory testing and it deals with geotechnical properties of the sub-soil. Section — I of this
report covers the fieldwork while Section — II contains the results of all the laboratory test
and discussions thereon. Section — III deals with the engineering appraisal and

recommendations.
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SECTION -1

1.0 INTRODUCTION

M/S Himanga Mercantiles Pvt Ltd, 829/A, Lake Town, Block — A, J.J.House,
Kolkata — 700 089, entrusted the soil investigation work for the Proposed B+G+12
Storied Building at Ghola Kachari Road, Barasat, Kolkata, Mouza — Ghola, JI No -
77, Ward No — 23, North 24 Parganas, West Bengal 700 124. At the onset of the work,

nine (09) nos. of boreholes are sunk.

2.0 AIMS AND OBJECTIVES

The aim of the present study was to bring out the stratiography, strength characteristics of
the sub-strata at the site, by conducting bore holes studies including in situ tests and

laboratory investigations the findings were to be applied for realistic selection.

3.0 INVESTIGATION SCHEME AND LOCATION OF TESTS

The scheme of investigation was formulated by the Clients, which involved sinking of
nine (09) nos. of boreholes with the depth ranging from 15.00m to 40.00m depth
respectively from existing ground level, collection of undisturbed samples from cohesive
deposit, carrying out standard penetration tests within the borehole, performing necessary

laboratory tests on selected soil samples and submission of a report.

. O SHOT ON REDMI Y3 . o SHOT ON REDMIY3
APDUAL CAMERA « Al DUAL CAMERA

Sketch showing location of boreholes is given in the following page
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4.0 FIELD EXPLORATION

At the proposed project site, nine (09) nos. of boreholes were sunk. Locations were
finalized by client/consultants. The field operations consisted of boring, field test, and
collection of disturbed and undisturbed samples, identification, labeling and preservations
of the samples collected. The soil samples were collected by pushing a sampling tube in
the bore hole at suitable intervals and depth and then taken out. The samples so recovered
and collected in plastic bags, sealed, marked and taken for laboratory analysis. The boring

operation has been done in two stages ( Auger and Rotary Wash Boring).

4.1 BORING

The boring was done by a combination of Auger & Rotary wash boring at lower depths.
Flush jointed steel casing tubes were used to prevent side collapse of boreholes in Shell
method of boring. No casing was provided in the Rotary wash borings since stabilization
of hole was made by circulation of bentonite mud. The depth of casings at various stages
of sampling, borehole depths, depth of collection of undisturbed soil samples (UDS),
description of soil, ‘N’ values during SPT at various depths and the depth at which ground
water was encountered at different locations are shown in the respective borehole logs in

Appendix-I of this report.
4.2 SAMPLING

Disturbed samples were taken at suitable intervals of depth and at changes of strata in
order to physical examination of the nature of all the representative strata. These were
collected from the auger and the barrel of the split spoon sampler after the standard
penetration tests. The depth wise locations of the entire disturbed and standard penetration

test samples have been given in the bore log data sheets, enclosed with this report.

4.2.1 COLLECTION OF UN-DISTURBED SAMPLES

Un-disturbed samples were collected as per specifications given in IS: 1892-1979. After

recovery of the samples, the sample tubes were properly sealed at both ends by wax,

marked and sent for laboratory testing.
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4.3 IN-SITU TEST

a) Standard Penetration Test:

Standard penetration tests (SPT) were carried out in soil strata inside boreholes to
determine consistency and strength characteristics of the subsoil in accordance with IS:
2131. The number of blows (N-value) required to drive the standard split spoon sampler

of 50mm diameter for a penetration of last 30cm when driven with a 63.5kg monkey

falling freely from a height of 750mm is given in the borehole logs at corresponding

depths (Appendix-I).
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SECTION - 11

5.0 LABORATORY TESTS

Laboratory tests have been conducted as per IS specifications on soil samples to determine
the following properties.

i) Particle Size Distribution

By the term particle size distribution, we mean sieve and hydrometer analysis. Particle
size distribution test is performed to determine the percentage of different grain sizes
contained within a soil. The mechanical or sieve analysis is performed to determine the
distribution of the coarser, larger sized particles and the hydrometer method is used to
determine the distribution of the finer particles.

The distribution of different grain sizes affects the engineering properties of soil.

Grain size analysis provides the grain size distribution, and it is required in

classifying the soil.

The test has been performed in the laboratory as per IS: 2720 (Part 4) - 1985.

ii) Atterberg Limits

In 1911, the Swedish soil scientist Albert Atterberg (1846-1916) developed a series of
tests to evaluate the relationship between moisture content and soil consistency
(Atterberg,1911; Blackall, 1952). Then, in the 1930, Karl Terzaghi and Arthur Casagrande
adapted these tests for civil engineering purpose, and they soon became a routine part of
Geotechnical engineering. This series includes three separate tests : the liquid limit test,
the plastic limit test, and the shrinkage limit test. Together they are known as the
Atterberg limits test (ASTM D427 and D4318).

iii) Specific Gravity of Soil

The ratio of the unit weight of a material to the unit weight of distilled water at 4°C is a

common definition of specific gravity. Soil specific gravities, however, are normally
referred to the weight of water at 20°C. In itself, the specific gravity is not an index
property of a soil. It is, however, required for determination of the unit weight of soil and

in many computations.While it is possible to have a range of values from 2.2 to 3.5,
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most soils have specific gravity from 2.60 to 2.80. Any values outside of this latter

range should be viewed sceptically and a retest should be made to verify the value.

In our laboratory test, specific gravity has been determined as per IS: 2720 (Part 3 / Sec 2)
—1980.

iv) Direct Shear Test

The soil specimen used in the test is usually square in plan of size 60 mm x 60 mm and
thickness about 20 to 25 mm. The direct shear test equipment essentially consists of shear
box, loading yoke for applying normal force, geared jack for applying shear force and
facilities for measuring shear force, shear displacement and vertical deformation for
volume change. This test is particularly done for soil samples which are predominantly

coarse grained soils.

v) Tri-axial shear Test and unconfined compressive strength tests

For triaxial shear and unconfined compressive strength tests, three no. 38 mm diameter 76
mm long specimens were obtained by jacking out the soil core, each into a thin-walled
brass tube, having the wall thickness of 1/32". The inside of the tubes was coated with a
thin layer of silicon oil.These were run on the clayey silt samples to determine their shear

strengths. The cell pressures employed were 0.5, 1.0 and 1.5 kg/sq.cm. The samples were

tested under quick condition at a rate of 1.25 mm/min and were loaded up to maximum

20% axial strain.

vi) Consolidation Test

To obtain specimens for consolidation test, the odometer ring was placed on the trimmed
horizontal faces of the soil within the 10 cm diameter sampling tube and the soil around
the cutting edge was gradually removed with a spatula as the ring was gently pushed into
the soil. The ring with the soil was then removed by cutting across the soil core with the

help of a piano wire saw.

Consolidation tests were run in floating ring type odometers, in single & four unit
consolidation frames under standard load increment ratio starting from 0.25 kg/sq.cm and
going up to 8 kg/sq.cm in general. The pressure vs void ratio curves are given in this

report.
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vii) Natural Moisture Content

The natural moisture content of soil is determined from samples taken in the field and
placed in a container which is then sealed to prevent loss of moisture by evaporation.

Natural moisture content determinations are valuable in interpreting information

obtained from test borings.

Generally, 100 gm of soil is enough to determine the moisture content of fine grained
soils. Larger samples are required for soils that contain gravel. Normally, moisture content
samples are placed in metal dishes (canisters) that have tight fitting covers. When the
moisture content test is to be performed within 1 day after the sample is obtained, sealing
of the container is not required. If a longer time interval will elapse between sampling and
testing, the containers may be sealed. Natural moisture content have been determined in

the laboratory as per IS : 2720 (Part 2) — 1973.

viii) Bulk Density and Dry Density

Soil Bulk density is defined as the ratio of the mass of dry solids to the bulk volume of the

soil occupied by those dry solids. The bulk volume includes the volume of the solids and

the pore space. Bulk density is needed for converting water percentage by weight to

content by volume, for calculating porosity and void ratio when the particle density

is known, and for estimating the weight of a volume of soil too large to weight

conveniently.
The dry density = Bulk density / ( 1 + moisture content % )

6.0 GROUND CONDITION

On the basis of findings in the field, onsite identification & examination of samples the
subsoil deposits of this site have been subdivided into eight (08) different strata for the
site. Following table gives a brief description about the subsoil conditions and subsoil

parameters at site obtained at site.
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Shear

Stratum & Average Plastic Parameters
Thickness Description of Soil Field N Limit
(m) value (%) ¢ o’ 50 100
(kPa) 2550 | Do -
100 | 200

(my) m*kNx10*
Range(kPa)

Top soil comprising brownish- grey
silty clay with slight traces of brick
packs.

Medium stiif brownish- grey/ grey silty
clay/ clayey silt with traces of
kankars(CH-CI).

Soft grey clayey silt with traces of
mica(CI).

Medium stiff/ Stiff grey sandy silty
clay/ sandy clayey silt with traces of . 1.90 | 1.70 | 1.62
mica(CL/ML).

Medium dense grey/ bluish- grey sandy
silt/ silty sand with traces of mica(SM).
Dense bluish- grey silty sand with
traces of mica(SM-SP).

Very dense light bluish- grey silty sand
with traces of mica. % of sand increases 36*% | E=55MPa, u =0.35
with depth(SP).

3.30 | 3.90 | 3.32

33% | E=30MPa, p =0.35

34* | E=45MPa, u =0.35

* Suggested Value

Generalized Soil Profile With Design Parameters

NP: Non Plastic

Standing Water Level was found to be at a depth 6.00m below Existing Ground Level however for design purposes the same

should be considered at the ground level.
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SECTION - III

7.0 ENGINEERING APPRAISAL & RECOMMENDATIONS

The proposed structure for the sites will be proposed G+12 & B+G+12 Storied Building.
Depending upon the load coming from the structure and depending upon the subsoil
conditions, deep foundation in the form of bored cast in situ piles is recommended.

However for ancillary and minor structures aspect of open foundations is also discussed.

7.1 OPEN FOUNDATIONS

The net safe bearing capacity and settlement of open foundation is determined using the
design soil parameters presented in the generalized soil profile of Section II of this report.
Factor of safety has been considered as 2.50 and the ground water table considered at the
ground level itself, conservative side. Values of net safe bearing capacity and settlement
of footing under different imposed intensity have been presented in tabular form. Both

shear and settlement criteria should be checked and considered.

It is desirable and convenient to rest all open foundation under similar stratum condition.
For this purpose, it may be suggested to inspect all foundation pits during its excavation.
The recognition of the competent founding material should be made by identification of
the type of soil, its colour and approximate strength characteristics. In case, the sub-soil is

found to be of softer consistency at the founding depth, the same should, however, be

excavated, removed and backfilled with lean concrete upto the founding level.Open

foundation is recommended both the founding level of 1.50m depth below EGL.

Settlement (mm)
Bearing Capacity corresponding to Net

(kPa) Safe Bearing Capacity
(kPa)

Depth of
Footing Size foundation
(m’) (m)

Width | Length Net Ultimate| Net Safe
1.50 1.50 1.50 281 112 22
2.00 2.00 1.50 269 108 32
2.50 2.50 1.50 262 105 44
1.50 2.00 1.50 248 99 22
2.00 3.00 1.50 234 94 34
1.50 Strip 1.50 216 86 36
2.00 Strip 1.50 207 83 50
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7.2 PILE FOUNDATION

Deep foundation in the form of pile foundation is convenient solutions for heavily loaded
structures. Based on sub-soil condition, both bored cast in situ piles and driven type of pile
are feasible for this site however driven type of pile causes considerable vibrations hence

if any case driven type of piles is not feasible, bored cast in situ piles may be opted.

7.2.1 DISCUSSION ON ESTIMATION OF LOAD CARRYING CAPACITY OF
PILES

Normally two types of piles are used to transfer higher foundation loads to underlying
soil. Load carrying capacity of pile depends primarily on two factors, (1) structural
capacity of pile shaft and (2) resistance offered by surrounding soils by means of side
friction and tip resistance. Accordingly, piles are classified as friction and end bearing
types depending upon mechanism of load transfer. It is essential that the pile shaft be
formed ensuring proper contact with surrounding soils. Also, proper seating of pile tip in
firm soil is essential towards development of tip resistance. In case of driven piles,
formation of proper pile shaft and proper seating of pile tip is not difficult. Moreover,
driving resistance provides reasonable assessment of pile capacity during installation

process.

The situation is quite different for bored pile. Possibility of formation of improper pile

shaft and inadequate seating of pile tip are not uncommon. Therefore, performance of

bored pile depends largely on the methodology, piling equipment, piling experience and

quality control. Based on experience on large number of bored piling works, it is observed
that, formation of proper pile shaft including proper seating should not be taken for

granted.
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Safe Vertical
Capacity in
Compression

Safe Vertical
Capacity in
Tension

Shaft Length

Bored Depth
From EGL

(kN)

(KN)

(m)

(m)

850

500

20.50

25.00

1050

550

20.50

25.00

1275

650

20.50

25.00

1150

650

25.50

30.00

1725

950

25.50

30.00

2900

1450

25.50

30.00

925

550

23.50

25.00

1125

650

23.50

25.00

1350

750

23.50

25.00

1225

725

28.50

30.00

1800

1000

28.50

30.00

3000

1500

28.50

30.00

Cut-off-level = 4.50m & 1.50m below EGL
(Note: Pile capacity shall be verified by load tests).

Lateral Load Carrying Capacities of Piles

Pile Dia.
(mm)

Free Head

Fixed Head

Depth of Fixity
(m)

Lateral
Capacity
(KN)

Depth of
Fixity
(m)

Lateral
Capacity
(KN)

500

4.64

12

5.37

30

550

5.10

14

591

36

600

5.56

17

6.44

43

750

6.96

26

8.05

67

Calculation is based upon considering 1% of deflection of the diameter of the pile at
pilecut-off, Grade of Concrete: M25

Allowable increase in pile capacities under wind/seismic loading condition should be in
accordance with the provisions of BIS. As per IS: 1904 — 1986 “Code of Practice for
Design and Construction of Foundations in Soils: General Requirements” allowable
increase in pile capacity may be considered up to 25% under DL + LL + WL combination
when WL is more than 25% of DL and LL. For the seismic loading, as per Table-1 of IS:
1893 (Part 1): 2002 “Criteria for Earthquake Resistant Design of Structures” the allowable
increase in pile capacity may be considered up to 50% when pile tip rests on and soil

having N — value higher than 30. For piles resting on weaker strata, allowable increase in

pile capacity under seismic loading may be considered as 25% as per Table-1 of IS: 1893
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(Part 1): 2002.In order to assess adequacy of piling methodology, equipment etc., it is
recommended to carry out trial boring and install test pile prior to commencement of
working piles. The safe capacity of pile shall be verified by conducting actual load test on
pile following provisions of BIS code of practice. The grade of concrete such pile shall be
minimum M?25.

8.0 CHEMICAL ACTION

Results of chemical tests carried out on water samples falls under Class-1 as per IS 456-
200 and does not call for use of any special treatment or special cement. Provision of IS:
456-2000 shall be followed. Concrete should be dense with proper control on water-

cement ratio.

9.0 GENERAL RECOMMENDATIONS

a) All foundation design should be carried out as per latest BIS code of practice.
Backfilling should be done with excavated earth in layers with proper
compaction and addition of water, as required.

The surface of the excavated area should not be left exposed and immediate mud
mat must be carried out.

Special care needs to be taken during excavation for foundations so that the
founding stratum does not get disturbed by excavation process and especially by
ground / seepage water.

The net safe allowable bearing capacities have been calculated without
considering the influence of adjacent foundation.

The foundation bed should be properly shaped, levelled and properly compacted

before laying the mud mat and the mud mat should also be compacted.

FOR JP Geo Consultants

Jishnu Pal
B.Tech(Civil), M.E(Geo-tech)
KMC REG NO. G.T/1/32
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I: Top soil comprising brownish- grey silty clay with slight traces of brick packs.

II: Medium stiif brownish- grey/ grey silty clay/ clayey silt with traces of kankars(CH-CI).
III: Soft grey clayey silt with traces of mica(CI).

IV: Medium stiff/ Stiff grey sandy silty clay/ sandy clayey silt with traces of mica(CL/ML).
V: Medium dense grey/ bluish- grey sandy silt/ silty sand with traces of mica(SM).

VI: Dense bluish- grey silty sand with traces of mica(SM-SP).

VII: Very dense light bluish- grey silty sand with traces of mica. % of sand increases with depth(SP).
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Page 1 of 1

Borehole Name.: 1

Existing Ground Level(m): 0.000

Standing Water Level(m): -6.000

Type of Boring Auger with casing Wash without casing Commenced on : 11 February 2024 |Completed on : 13 February 2024
Dia of Hole (mm): 150 150 Site :Ghola, Barasat
Depth(m): 0.00-1.50 1.50-40.25 Job No. : 20920
-
1~ SPT Record £
Sample : Depth in Meter |Thickness Description of Strata § SPT Curve Symbol
Depth(m) =l s 83 5
E 2123 |N 2
@& | F|S
- | &
0.00 To -0.70  10.70 I 35 70 100
0.50 %
1.50 To 1.95 — - . . . .
Medium stiif brownish- grey/ grey silty I
300To345 | P |22 |3 |5 clay/ clayey silt with traces of kankars. L]
— -4
-0.70 To -5.00  4.30 b\\
450To495 | P | 2 |3 |4 |7 (LAY
AR .
L _6 R
6.00To645 | U BN
LN
Soft grey clayey silt with traces of mica. | III SRR
7.50To795 | P |2 |2 | 1|3 — - RN
s
900To945 | P | 1| 1| 2|3 | 500T0-1000 500 IRRERRRY
10.50 To 10.95 U Stiff grey sandy silty clay/ sandy clayey v
— -12 silt with traces of mica.
1200To1245| P | 2 | 3 | 6 | 9
-10.00 To -13.50 3.50
1350 To 1395 P | 5 |10 | 10 | 20 — -14
1500 To1545| P | 6 | 12 | 10 | 22 Medium dense grey/ bluish- grey sandy v
— -16/  silt/ silty sand with traces of mica.
1650 To1695| P | 8 | 12 | 15 | 27
-13.50 To -18.00  4.50 18
18.00 To 1845 P | 10 | 16 | 22 | 38
1950 To19.95| P | 12 | 20 | 24 | 44 — -20
Dense bluish- grey silty sand with traces VI
2100 To2145| P | 13 |21 |27 | 48 " of mica.
2250 To2295| P | 13 | 20 | 28 | 48
-18.00 To -24.00  6.00 24
24.00 To2445| P |15 |23 | 30 | 53
2550 To25.95| P | 16 | 22 | 32 | 54 — -26
I
27.00 To27.45| P |15 | 23 | 35 | 58
28 ' »
28.50 To28.95| P | 16 | 24 | 38 | 62 !
‘ ' L
— -30
30.00 To30.45| P | 18 | 25 | 42 | 67 \ b &
Very dense light bluish- grey silty sand *
— -32 with traces of mica. % of sand increases | VII L & i
with depth. " T
33.00To 3345 P |26 |39 | 51 | 90 - &
— -34
a%
]
— -36 *
36.00 To 36.30| P >100
* &
— -38 [ ]
38.00 To 38.30| P >100 -
' L
-24.00 To -40.25 16.25 _4 -40.25 -
40.00 To 40.25| P >100 T

ID-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

Site Person-Bijoy

D:1

U:3

V:0

C:0

P:21 W:0




JP GEO CONSULTANTS

Page 1 of 1

Borehole Name.: 2

Existing Ground Level(m): 0.000

Standing Water Level(m): -6.100

Type of Boring Auger with casing Wash without casing Commenced on : 15 February 2024 |Completed on : 15 February 2024
Dia of Hole (mm): 150 150 Site :Ghola, Barasat
Depth(m): 0.00-1.50 1.50-15.45 Job No. : 20920
-
1~ SPT Record £
Sample : Depth in Meter |Thickness Description of Strata § SPT Curve Symbol
Depth(m) =l s 83 5
E 2123 |N 2
@& | F|S
- | &
Top filling rubbish, ash, etc. upto 0.35m. 6 1214
0.30 D Underlain by brownish- grey silty clay | I
0.50 0.00 To -0.90  10.90 with traces of brick packs, etc.

%
150T0195 | P |2 |2 |3 |5 R T %
300To345 | P |1 |2 |3 |5 Medium stiif brownish- grey/ grey silty I

clay/ clayey silt with traces of kankars.
— -4
450To4.95 | U /
-0.90 To -6.00  5.10 q / &
AR .
6.00To645 | P | 1 1 2 |3 I LNERNRNNNN
RN
LN
AR
LR
LY
s
Y
750To795 | P | 0 1 2|3 VR
— -8 AR
O]
R : Y
Soft grey clayey silt with traces of mica. | III _\\\\\\\\\\\\\
RN
\\\\\\\\‘
SRR
9.00To945 | U N BNANY
SN NN
RN
— -10 NSRRI
PN §
NIRRT
R
TRIANY
1050 To1095| P | 1 | 2 | 3 | 5 -6.00 To -11.00  5.00 N N N N N N
— -12
12.00 To 12.45| U
Stiff grey sandy silty clay/ sandy clayey v \
silt with traces of mica.
1350 To1395| P | 3 | 5 | 8 |13 | 14 \
\-
15.00 To 15.45| P 4 6 8 | 14 -11.00 To -1545 4.45 -15.45 mas

ID-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

Site Person-Bijoy

D:2

U:3 V:0

C:0

P:7 W:0




JP GEO CONSULTANTS Page 1of 1
Borehole Name.: 3 Existing Ground Level(m): 0.000 Standing Water Level(m): -5.700
Type of Boring Auger with casing Wash without casing Commenced on : 16 February 2024 |Completed on : 16 February 2024
Dia of Hole (mm): 150 150 Site :Ghola, Barasat
Depth(m): 0.00-1.50 1.50-15.45 Job No. : 20920
-
1~ SPT Record £
Sample : Depth in Meter |Thickness Description of Strata § SPT Curve Symbol
Depth(m) =l s 83 5
S22/ 22N 2
@& | F|S
- | &
I 6 12 18 2428
0.00 To -0.50 .50
0.50 D ﬂ
[ ]
150To195 | P | 2 | 2 | 4 | 6 | ) \
Medium stiif brownish- grey/ grey silty I
clay/ clayey silt with traces of kankars.
3.00To345 | U
— -4
-0.50 To -4.50  4.00 1 h
s
450To495 | P | 1 1 1|2 LY
AN
LAY
AR
RESNECRNN
LY
L -6 LSRR AN
LR
600To645 | P | 0 | 1 |12 T INRRRRRRE
[
Soft grey clayey silt with traces of mica. | III AR .
AR
RN
RN
VRS
NERS SN
7.50To7.95 | U TN NN
I -8 RENRERA
NS
NN )
SN TN
RSN
RNBNRNNN
-4.50 To -9.00 4.50 RN
9.00To 945 | U
— -10
1050 To1095 P | 2 | 2 | 3 | 5
Medium stiff/ stiff grey sandy silty clay/
. . v
sandy clayey silt with traces of mica.
— -12
1200To1245 P | 2 | 2 | 4 | 6 \
\‘
-9.00 To -13.50 U4.50 \
13.50To1395 P | 8 |12 | 15 | 27 | 14
Medium dense grey/ bluish- grey sandy v
silt/ silty sand with traces of mica.
1500To1545| P | 9 |12 | 16 | 28 | -13.50 To -1545 [1.95 -15.45
ID-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test Site Person-Bijoy

D:1

U:3

V:0

C:0

P:7 W:0




JP GEO CONSULTANTS

Page 1 of 1

Borehole Name.: 4

Existing Ground Level(m): 0.000

Standing Water Level(m): -5.600

Type of Boring Auger with casing Wash without casing Commenced on : 17 February 2024 |Completed on : 20 February 2024
Dia of Hole (mm): 150 150 Site :Ghola, Barasat
Depth(m): 0.00-1.50 1.50-40.25 Job No. : 20920
-
1~ SPT Record £
Sample : Depth in Meter |Thickness Description of Strata § SPT Curve Symbol
Depth(m) =l s 83 5
S22/ 22N 2
@& | F|S
- | &
- 1 35 70 100
0.50 0.00 To -0.90  0.90 q
1.50 To 1.95 | -2 Medium stiif brownish- grey/ grey silty I \
clay/ clayey silt with traces of kankars.
300To345 | P | 2 |3 |5 |8
090To-450 360 -4 3
450To4.95 | U R
RN
| . . . L AARNRANANY
600T0645 | P | 1 11213 Soft/ medium stiff g;‘ey.clayey silt with I \\\\\\\\\\\\\\\\\\
traces of mica. RSN,
750To7.95 | P |1 |2 |3 |5 — -8 NN
-4.50 To -9.00 4.50 \\\\\\\\\\\\\\\\\
9.00To 945 | U
— -10
10.50 To 10.95| P 3 3 4 7 Medium stiff/ stiff grey sandy silty clay/ v
2 sandy clayey silt with traces of mica.
1200To1245| P | 2 | 3 | 5 | 8
-9.00 To -13.50 U4.50
1350 To1395| P | 9 | 15 | 14 | 29 L .14/ Medium dense grey/ bluish- grey sandy v
-13.50 To -15.00 [1.50 silt/ silty sand with traces of mica.
1500 To1545| P | 9 | 14 | 16 | 30 Dense bluish- grey silty sand with traces VI
-15.00 To -16.50 150 -16 of mica.
16.50 To 16.95| P | 20 | 25 | 28 | 53
— -18
18.00 To 1845 P | 26 | 31 | 35 | 66
I
19.50 To19.95| P | 21 | 25 | 27 | 52 — -20
L
21.00 To2145| P |16 | 18 | 23 | 41 !
- 22 L & !
2250 To2295| P | 16 | 20 | 25 | 45 i
e B
— -24
24.00 To2445| P | 18 | 22 | 27 | 49 L ] & & i
b L L
2550 To25.95| P | 18 | 21 | 28 | 49 — -26 * &
ak
27.00To 2745 P | 18 | 24 | 30 | 54 | 28 Very dense light bluish- grey silty sand -
““ with traces of mica. % of sand increases | VII | &
2850 To28.95| P |17 |25 | 35 | 60 with depth. -
- 30 * >
30.00 To 30.45| P | 20 | 27 | 40 | 67 \
! ‘ ' L
— -32
" . ¥
33.00To 3345 P |24 |40 | 46 | 86 - i
4%
L .36 & &
36.00 To 36.30| P >100
L .38 ! L [ ]
38.00 To 3845| P >100
‘ ' L
-16.50 To -40.25 23.75 _4 -40.25
40.00 To 40.25| P >100 T

ID-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

Site Person-Bijoy

D:1

U:3

V:0

C:0

P:21 W:0




JP GEO CONSULTANTS

Page 1 of 1

Borehole Name.: 5

Existing Ground Level(m): 0.000

Standing Water Level(m): -6.000

Type of Boring Auger with casing Wash without casing Commenced on : 13 February 2024 |Completed on : 14 February 2024
Dia of Hole (mm): 150 150 Site :Ghola, Barasat
Depth(m): 0.00-1.50 1.50-15.45 Job No. : 20920
-
1~ SPT Record £
Sample ; Depth in Meter |Thickness Description of Strata § SPT Curve Symbol
Depth(m) =l s 83 5
E | @0 | & | = @n
s 7 || & |N
7Nl | n | S
- | &
Top filling rubbish, ash, etc. Underlain 25 5055
0.00 To -0.60 .60 by brownish- grey silty clay.
0.50 D ﬂ
Medium stiif brownish- grey/ grey silty I
150To195 | P | 2 |3 |3 |6 | .9 clay/ clayey silt with traces of kankars. T
-0.60 To -3.00 2.40 k
R .
300To345 | U LR
RN
LN
- 4 SR
LR
LY
s
Y
450To495 | P | 1 1 2 |3 VR
R R
RASENNRRY
LY
MR
RN
- -6 SRR
. . L SRR
6.00To645 | P | 1 2 |2 |4 Soft/ medium stiff grey clayey silt with TN AN
i m NNRNRRNN
traces of mica. RN
NN
WEN DN
DN
NN
RN
TN
SN
750To7.95 | P | 0 |1 |2 |3 NN
— -8 N NN
NRRRR
N
NONENNENN
R
§§§§Q§
RN
900To945 | P | 0 | 1 |2 |3 NN
EQ\Qii
-3.00To-10.00  7.00 NN
10.50 To 10.95| U
Medium stiff/ stiff grey sandy silty clay/
o . v
| 12 sandy clayey silt with traces of mica.
1200To1245| P | 2 | 3 | 4 | 7
-10.00 To -13.50 3.50 \ ]
e +
1350 To13.95| P | 12 | 22 | 30 | 52 | 14 ak
Very dense light bluish- grey silty sand »
with traces of mica. % of sand increases | VII | &
with depth.
R
1500 To1545| P |15 | 23 | 32 | 55 -13.50 To -1545 [1.95 -15.45

ID-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

Site Person-Bijoy

D:1

U:2

V:0 C:0

P:8 W:0




JP GEO CONSULTANTS Page 1of 1
Borehole Name.: 6 Existing Ground Level(m): 0.000 Standing Water Level(m): -6.200
Type of Boring Auger with casing Wash without casing Commenced on : 22 February 2024 |Completed on : 22 February 2024
Dia of Hole (mm): 150 150 Site :Ghola, Barasat
Depth(m): 0.00-1.50 1.50-15.45 Job No. : 20920
-
1~ SPT Record £
Sample : Depth in Meter |Thickness Description of Strata § SPT Curve Symbol
Depth(m) =l s 83 5
S22/ 22N 2
@& | F|S
- | &
Top filling rubbish, ash, etc. Underlain I 8 16 19
0.50 D 0.00 To -0.80 80 by brownish- grey silty clay.
%
150 To 195 | U I \
Medium stiif brownish- grey/ grey silty I
clay/ clayey silt with traces of kankars.
300To345 | P | 2 |3 | 4 |7
— -4
-0.80 To -4.50 3.70 {'\
R
450To495 | U L
AN
REERENNN
NN
RESNECRNN
AR AY
[ -6 LSRR
NANRARAAY
6.00To645 | P | 1 1 2|3 T RASUCENEN
e
SRR
AR
RN
N
RN
SRNR RN
750To795 | P |1 |1 |1 |2 Y
— -8 RN
NSNS
RN
RN
N
Soft/ medium stiff grey clayey silt with I N N N N N N
traces of mica. SATIY N
9.00To945 | P | 0 | 1 1|2 QQQQQ\
RONENNENN
N NN
— .10 NN
TR
S . . . o)
NN
I
1050T01095 P | 1 | 1 |2 |3 §Q§§§§
NN
SN
AR
RN
AARNRANANY
— -12 RN
1200To1245 P | 1 | 2 | 2 | 4 RRRRRRNN
LAY
N RSN
SRR
NN
-4.50 To -13.50 9.00 Y
13.50 To 13.95| U | 14
Medium stiff/ stiff grey sandy silty clay/
o . v
sandy clayey silt with traces of mica. \
15.00 To 15.45| P 8 9 |10 | 19 -13.50 To -1545 [1.95 -15.45 M-F:::
ID-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test Site Person-Bijoy
D:1 U:3 V:0 C:0 P:7 W:0




JP GEO CONSULTANTS

Page 1 of 1

Borehole Name.: 7

Existing Ground Level(m): 0.000

Standing Water Level(m): -5.900

Type of Boring Auger with casing Wash without casing Commenced on : 20 February 2024 |Completed on : 21 February 2024
Dia of Hole (mm): 150 150 Site :Ghola, Barasat
Depth(m): 0.00-1.50 1.50-40.25 Job No. : 20920
-
1~ SPT Record £
Sample ; Depth in Meter |Thickness Description of Strata § SPT Curve Symbol
Depth(m) =l s 83 5
E | @0 | & | = @n
ilz|g|g|N
7Nl | n | S
- | &
0.00 To -0.70  0.70 I 35 70 100
0.50 D q
1.50 To 1.95 2 3 4 7 — -2 Medium stiif brownish- grey/ grey silty I T \
clay/ clayey silt with traces of kankars.
3.00To345 | U -0.70 To -4.00  3.30 4 h
.
450To495 | P | 2 | 2 |2 |4 R
AR
L -6 LR
6.00 To 645 | U Soft/ medium stiff grey clayey silt with I \\\\\\\\\\\\\\\\\\
traces of mica. NN ASAY
N RSN
750To795 | P |1 |2 |2 |4 — -8 ]
SRR
M
900To9ds | P | 1|1 2|3 | 400To-1000 600 LA
10.50 To 10.95| U Medium stiff grey sandy silty clay/ sandy v
L 12 clayey silt with traces of mica.
1200To1245 P |1 | 2 | 3 | 5 -10.00 To -13.00 3.00
1350 To1395| P | 8 |10 | 12 | 22 — -14 Medium dense grey/ bluish- grey sandy
. . . v
silt/ silty sand with traces of mica.
15.00 To1545| P | 10 | 13 | 14 | 27 | -13.00 To -16.00 3.00 16
16.50 To1695| P | 15 | 20 | 21 | 41 >
— -18
18.00To 1845 P | 13 | 15 |15 | 30
1950 To19.95 P | 18 | 20 | 22 | 42 — -20
Dense bluish- grey silty sand with traces
21.00 To2145| P | 17 | 23 | 25 | 48 . \4!
L 22 of mica.
2250To2295| P |17 |21 |29 | 50
— -24
24.00 To2445| P | 19 | 22 | 25 | 47
25.50To2595| P |19 |22 |25 | 47 — -26
-16.00 To -27.00 11.00 I
27.00 To2745| P | 19 | 28 | 33 | 61 )8
2850 To28.95| P | 18 | 27 | 38 | 65
— -30 '
30.00 To3045| P | 15 |32 |40 | 72 L
* &
— -32
3 g
Very dense light bluish- grey silty sand
33.00To 3345 P |22 |41 |45 | 86 with traces of mica. % of sand increases | VII b &
- 34 with depth. *
vy ¥y
— -36 L L
36.00 To 36.30| P >100 * &
— -38 L
38.00 To 38.30| P >100 & &
-27.00 To -40.25 13.25 4 -40.25 .
40.00 To 40.25| P >100 T

ID-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

Site Person-Bijoy

D:1

U:3

V:0

C:0

P:21 W:0




JP GEO CONSULTANTS

Page 1 of 1

Borehole Name.: 8

Existing Ground Level(m): 0.000

Standing Water Level(m): -6.000

Type of Boring Auger with casing Wash without casing Commenced on : 21 February 2024 |Completed on : 22 February 2024
Dia of Hole (mm): 150 150 Site :Ghola, Barasat
Depth(m): 0.00-1.50 1.50-15.45 Job No. : 20920
-
1~ SPT Record £
Sample : Depth in Meter |Thickness Description of Strata § SPT Curve Symbol
Depth(m) =l s 83 5
E 2123 |N 2
@& | F|S
- | &
Top filling rubbish, ash, etc. Under lain 10 212
0.00 To -0.60 .60 by brownish- grey silty clay.
0.50 D ﬂ
150To 195 | U | ) \
Medium stiif brownish- grey/ grey silty I
clay/ clayey silt with traces of kankars.
300To345 | P | 2 |3 | 4 |7
— -4
-0.60 To -4.50 3.90 %
R
450To495 | U L
AN
REERENNN
NN
RESNECRNN
AR AY
[ -6 ‘ LSRR
NANRARAAY
6.00To645 | P | 1 1 2|3 RASUCENEN
e
SRR
AR
RN
N
RN
NERECERN
750To7.95 | P | 1 |1 |2 |3 RN
[ -8 Soft/ medium stiff grey clayey silt with > N o
traces of mica Bl RENNRNN
. NS
ANENDNNN
ORI
NN
N
9.00To945 | P | 0 | 1 |1 |2 NENNRNAY
NRENNEN
NEN DY
NI
L 10 ORI
. § s : R
RN
N o - N
NN
NN
1050T01095 P | 1 | 2 | 2 | 4 §Q§§§§
DI
SN
AR
RN
-4.50 To -12.00  [7.50 12 LSSRNNNEN
12.00 To 1245 U
Stiff grey sandy silty clay/ sandy clayey
o . v
silt with traces of mica.
1350To 1395 P | 7 | 8 | 10 | 18 | -12.00 To -14.00 .00 14
Medium dense grey/ bluish- grey sandy v
silt/ silty sand with traces of mica.
15.00 To 15.45| P 8 |10 |12 | 22 -14.00 To -1545 [1.45 -15.45

ID-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

Site Person-Bijoy

D:1

U:3

V:0

C:0

P:7 W:0




JP GEO CONSULTANTS

Page 1 of 1

Borehole Name.: 10

Existing Ground Level(m): 0.000

Standing Water Level(m): -5.700

Type of Boring Auger with casing Wash without casing Commenced on : 16 February 2024 |Completed on : 17 February 2024
Dia of Hole (mm): 150 150 Site :Ghola, Barasat
Depth(m): 0.00-1.50 1.50-15.45 Job No. : 20920
-
1~ SPT Record £
Sample ; Depth in Meter |Thickness Description of Strata § SPT Curve Symbol
Depth(m) =l s 83 5
E | @0 | & | = @n
s 7 || & |N
7Nl | n | S
- | &
Top soil comprising brownish- grey silty I 19 20 30
0.50 D 0.00 To -0.80 80 clay with slight traces of brick packs.
ﬂ
150To 195 | U | )
Medium stiif brownish- grey/ grey silty I
clay/ clayey silt with traces of kankars.
300To345 | P | 2 |2 | 3 |5
-0.80 To -4.00  3.20 4 h
AR .
N
RN
LN
450To495 | P | 1 11213 R
LR
LY
s
Y
EERRREREN
— -6 R Y
600To645 | P |1 |1 |2 |3 Soft/ medium stiff grey clayey silt with | - T RN
traces of mica. SRR
RN
\\\\\\\\‘
SRR
TN RN
AN
750 T07.95 | U SN
- DR
RN
R
TRIANY
-4.00 To -9.00  5.00 AR
900To945 | P | 2 |2 | 4 |6
— -10
10.50 To 10.95| U Stiff grey sandy silty clay/ sandy clayey v
silt with traces of mica.
— -12
1200To1245 P | 2 | 3 | 5 | 8
-9.00 To -13.00 4.00 \
N
1350 To1395| P | 8 |14 |15 | 29
[ -14 Medium dense grey/ bluish- grey sandy v
silt/ silty sand with traces of mica.
15.00 To 15.45| P 9 |13 17 |30 -13.00 To -1545 2.45 -15.45

ID-Disturbed Sample, U-Undisturbed Sample, P-Standerd Penetration Test,C-Core, W-Water Sample, V-Vane Test

Site Person-Bijoy

D:1

U:3

V:0

C:0

P:7 W:0




LABORATORY TEST RESULTS

GRAIN SIZE ANALYSIS DENSITY
(%) SHEAR TEST (kPa) (KN/m’)

Sampling Natural
Borehole Depth Moisture Shirinkage

Unconfined Specific

m . . . . .
No. (m) Content Limit Compression | Unconsolidated | - Direct | Gravity
(%) Gravel Test Undrained Shear

Undisturbed C ()] C ()]

o |lw|m|w|w | O ||| O || O ||| ||| |C|m|P|C|UT

JP Geo Consultants Job No. 20920




LABORATORY TEST RESULTS

GRAIN SIZE ANALYSIS DENSITY
(%) SHEAR TEST (kPa) (KN/m”)

Sampling Natural

Plastic
D th . P .
Borehole €p Moisture Limit Shirinkage Unconfined Specific

m . . . . .
No. (m) Content (%) Limit Compression Unconsol.ldated Direct Gravity
(%) Gravel Test Undrained Shear

Undisturbed C ()] C ()]

JP Geo Consultants Job No. 20920




LABORATORY TEST RESULTS

GRAIN SIZE ANALYSIS DENSITY
(%) SHEAR TEST (kPa) (KN/m”)

Sampling Natural

Plastic
D th . P .
Borehole ep Moisture Limit Shirinkage Unconfined Specific

m . . . . .
No. (m) Content (%) Limit Compression Unconsol.ldated Direct Gravity
(%) Gravel Test Undrained Shear

Undisturbed C ()] C ()]
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LABORATORY TEST RESULTS

GRAIN SIZE ANALYSIS DENSITY
(%) SHEAR TEST (kPa) (KN/m”)

Sampling Natural

Plastic
D th . P .
Borehole ep Moisture Limit Shirinkage Unconfined Specific

m . . . . .
No. (m) Content (%) Limit Compression Unconsol.ldated Direct Gravity
(%) Gravel Test Undrained Shear

Undisturbed C ()] C ()]

|l |w|9|YW|9W|Y|W|O|lW|W|O|lP|D|D|D|D|lP|IC|T|lT|C|w|lC|T

JP Geo Consultants Job No. 20920




LABORATORY TEST RESULTS

GRAIN SIZE ANALYSIS DENSITY
(%) SHEAR TEST (kPa) (KN/m”)

Sampling Natural

Plastic
D th . P .
Borehole ep Moisture Limit Shirinkage Unconfined Specific

m . . . . .
No. (m) Content (%) Limit Compression Unconsol.ldated Direct Gravity
(%) Gravel Test Undrained Shear

Undisturbed C ()] C ()]
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LABORATORY TEST RESULTS

GRAIN SIZE ANALYSIS DENSITY
(%) SHEAR TEST (kPa) (KN/m”)

Sampling Natural

Plastic
D th . P .
Borehole €p Moisture Limit Shirinkage Unconfined Specific

m . . . . .
No. (m) Content (%) Limit Compression Unconsol.ldated Direct Gravity
(%) Gravel Test Undrained Shear

Undisturbed C ()] C ()]
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LABORATORY TEST RESULTS

GRAIN SIZE ANALYSIS DENSITY
(%) SHEAR TEST (kPa) (KN/m”)

Sampling Natural

Plastic
D th . P .
Borehole ep Moisture Limit Shirinkage Unconfined Specific

m . . . . .
No. (m) Content (%) Limit Compression Unconsol.ldated Direct Gravity
(%) Gravel Test Undrained Shear

Undisturbed C ()] C ()]

o|lvw|w|9|YW|9W|Y|W|O|lW|W|O|lW|D|D|D|D|C|P|T|lC|T|C|T|T

JP Geo Consultants Job No. 20920




LABORATORY TEST RESULTS

GRAIN SIZE ANALYSIS DENSITY
(%) SHEAR TEST (kPa) (KN/m”)

Sampling Natural

Plastic
D th . P .
Borehole ep Moisture Limit Shirinkage Unconfined Specific

m . . . . .
No. (m) Content (%) Limit Compression Unconsol.ldated Direct Gravity
(%) Gravel Test Undrained Shear

Undisturbed C ()] C ()]

JP Geo Consultants Job No. 20920




LABORATORY TEST RESULTS

GRAIN SIZE ANALYSIS DENSITY
(%) SHEAR TEST (kPa) (KN/m”)

Sampling Natural

Plastic
D th . P .
Borehole ep Moisture Limit Shirinkage Unconfined Specific

m . . . . .
No. (m) Content (%) Limit Compression Unconsol.ldated Direct Gravity
(%) Gravel Test Undrained Shear

Undisturbed C ()] C ()]

JP Geo Consultants Job No. 20920




CHEMICAL TEST RESULTS

Borehole
Number

Depth
(m)

Type of
Sample

Temp
(‘0

PH

Chloride

Chloride

(ppm)

(%)

Sulphate
SO; (ppm)

Sulphate
SOz (%)

1

6.00

Water

31.3

7.7

108.043

0.0108

44.878

0.0045

4

1.50-1.95

Soil

31.2

6.7

79.158

0.0079

ND

ND

10

5.70

Water

31.4

7.6

118.738

0.0119

ND: NOT DETECTED

JP GEO CONSULTANTS

Job No. 20920




CHEMICAL TEST RESULTS

Borehole
Number

Depth
(m)

Type of
Sample

Temp
(‘0

PH

Chloride

Chloride

(ppm)

(%)

Sulphate
SO; (ppm)

Sulphate
SOz (%)

1

6.00

Water

31.3

7.7

108.043

0.0108

44.878

0.0045

4

1.50-1.95

Soil

31.2

6.7

79.158

0.0079

ND

ND

10

5.70

Water

31.4

7.6

118.738

0.0119

ND: NOT DETECTED
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m, Value(m*/KN x 10"

Depth
(m)

00-10

10-25

| 25-50

50-100 |

100-200

| 200-400 | 400-800

Range (kPa)

1.50 - 1.95

1.00

2.20

2.60

245

240

1.81

1.23

10.50 - 10.95

0.95

1.60

1.90

1.70

1.62

1.29

1.00

9.00 - 9.45

1.20

2.80

3.50

3.95

3.90

3.25

2.47

3.00-3.45

1.00

2.20

2.90

2.85

2.83

2.25

1.44

9.00 - 9.45

0.70

1.40

1.63

1.70

1.55

1.13

0.73

10.50 - 10.95

0.70

1.40

1.57

1.45

1.33

1.03

0.67

4.50 - 4.95

1.20

222

3.11

3.82

3.48

2.80

2.01

6.00 - 6.45

1.00

2.40

3.30

3.90

3.32

2.29

1.38

| lw|la|lwn| bl |~ ]|~

1.50 - 1.95

0.65

2.20

2.50

1.95

1.55

1.13

0.73

[S—
(=]

1.50 - 1.95

1.30

2.60

3.20

3.15

3.08

2.54

1.66
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Direct Shear Test (BH - 1, Depth - 18.00 - 18.45 m.)

300
280
260
240
220

200

180 //"/

160

140

120 —

100
80 —
60 -
40 —

<
Il
O
~
N
(S
»
X
+
o
.
I
foe)
N

Shear Stress (KPa)

0 50 100 150 200 250 300 350
Normal stress (KPa)

C=0.14
o =137

N.M.C = 25%
B.D=194

D.D=15.5

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)



Direct Shear Test (BH - 1, Depth - 33.00 - 33.45 m.)

Shear Stress (KPa)
b
g8

0 50 100 150 200 250 300 350 400
Normal stress (KPa)

C= 098
o =41

N.M.C =21%
B.D =20.3

D.D=16.8

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)




Direct Shear Test (BH - 1, Depth - 40.00 - 40.25m.)

300

280 y = 0.9856x + 0}63/ :
260 /
240 /
220 /

200 /«

180

160
140
120
100
80
60
40
20

Il
)
{0}

Shear Stress (KPa)

0 50 100 150 200 250 300 350
Normal stress (KPa)

C= 0.28
P =45

N.M.C=17%
B.D=212

D.D =18.1

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)



Direct Shear Test (BH - 3, Depth - 13.50 - 13.95 m.)

200

180

160

140

120

o)
)

100 y-=0.6655x +
80

Shear Stress (KPa)

40

20

0 20 40 60 80 100 120 140 160
Normal stress (KPa)

C= 021
d=34

N.M.C = 26%
B.D=18.7

D.D=148

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)




Direct Shear Test (BH - 4, Depth - 16.50 - 16.95 m.)

400

360

320
y = 0.8499x + 0.54724

280 /

240

200 A /

160 /

120 ~ /

80 /
/

40

Shear Stress (KPa)

0 50 100 150 200 250 300 350 400
Normal stress (KPa)

C= 054
P =40

N.M.C = 22%
B.D =20.0

D.D=16.4

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)




Direct Shear Test (BH - 4, Depth - 27.00 - 27.45 m.)

400
380
360
340
320 y=0.9086x+0.1784

(%)
S
(=]

Shear Stress (KPa)
[
=

0 50 100 150 200 250 300 350 400
Normal stress (KPa)

C=0.17
d=42

N.M.C = 20%
B.D =204

D.D=17.0

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)



Direct Shear Test (BH. - 4, Depth - 38.00 - 38.45m.)

300
280 y

260 :
220
200 /

y
180 A

160
140
120
100
80
60
40
20

D
L
L
N
v

Il
(e
(o]
on

~Nl
>
+
o
~l

Shear Stress (KPa)

0 50 100 150 200 250 300 350
Normal stress (KPa)

C=0.78
O = 44

N.M.C=17%
B.D=21.0

D.D=17.9

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)




Direct Shear Test (BH. - 5, Depth - 13.50 - 13.95m.)

300
280

260 y = 0.8359x + 0.4692.4

240

220 //
200

180 //
160 A

140
120
100
80
60
40
20

Shear Stress (KPa)

0 50 100 150 200 250 300 350
Normal stress (KPa)

C= 046
P =40

N.M.C = 23%
B.D=19.8

D.D =16.1

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)



Direct Shear Test (BH - 7, Depth - 21.00 - 21.45 m.)

300
280
260
240
220

200
"
180 //
160
/ r

140
120

I~
100 -
80
60 ]
40
20

y = 0.7686x + 0.4879 4
/

Shear Stress (KPa)

0 50 100 150 200 250 300 350
Normal stress (KPa)

C= 048
o= 38

N.M.C = 23%
B.D=19.7

D.D=16.0

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)



Direct Shear Test (BH - 7, Depth - 30.00 - 30.45m.)

390
360

330
300 8852x + 0.058.#

270
240 /
210
180 /
150 /
120
90 /
60 -
30

<
1l
o

Shear Stress (KPa)

0 50 100 150 200 250 300 350 400
Normal stress (KPa)

C= 0.05
d=42

N.M.C = 20%
B.D =20.3

D.D=16.9

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)



Direct Shear Test (BH - 7, Depth - 40.00 - 40.45 m.)

400
360
120 y = 0.9553x 4 0.419.2
= 280 /
&
2 240
A
2 20
2 160
«
£ 120
wnn
80
40
0
0 50 100 150 200 250 300 350 400
Normal stress (KPa)
C= 041
&= 44
N.M.C = 19%
B.D =20.6
D.D=17.3

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)




Direct Shear Test (BH - 8, Depth - 15.00 - 15.45 m.)

200

180

160

140
= 0.649x + 0.
i, y = 0.649x + 0.4784

100 /
80 /
60 /"/

40

L4

Shear Stress (KPa)

20

0 50 100 150 200 250
Normal stress (KPa)

C= 047
o= 33

N.M.C = 26%
B.D=18.8

D.D=14.9

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)




Direct Shear Test (BH - 10, Depth - 15.00 - 15.45 m.)
200
180
160
E 140 y=0.6947x+0.5985
M
2 120
2 /
£ 100 /
T s
5 P
& 60 /
40 -
20 7
0
0 50 100 150 200 250
Normal stress (KPa)
C=0.59
o= 35
N.M.C = 25%
B.D =191
D.D =153

Note: NMC-Natural Moisture Content (%), B.D. — Bulk Density (KN/m3), D.D. — Dry Density (KN/m3)
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LOG TIME VS SETTLEMENT CURVE
1528
b £ £ & = = £
b | .
%D 1478
=
g NAL X X
&~ 1428
° P
Ly K~
s e % % ¥ X
O 1378
=
*—|
_ —0— —@ . 2 . 2 L 2 . 2 ]
1328
1278
0,1 1 10 100 1000
Time in Minute (Log Scale)
—8—-0.25 -0.50 Kg /sq.cm ——0.50- 1.0 Kg/sq. cm —>—1.0-2.0Kg/sq.cm
—*—2.0-4.0Kg/sq.cm ——4.0-8.0Kg/sq.cm
e log P CURVE
0,92
................................... -
0,87 &== — |
T o—_
\\\
g 082 A
=
=4
=]
(=]
> 0,77
0,72 \\
N
0,67
10 100 1000
P- Pressure (kPa.)
mv Value(m2/KN x 10-4) / Pressure in kPa C
ompres
Borehole No. | Depth (m) Imtfal void) - sion
0-10 | 10-25| 25-50 | 50-100 | 100-200 | 200-400 | 400-800 | ratio (e0) | Index
(Co)
1 1.50-1.95 1.00 | 2.20 2.60 2.45 2.40 1.81 1.23 0.873 0.16
20920




LOG TIME VS SETTLEMENT CURVE
1436
— = £ £ L
1416 =5 £ B =
1396 - T i s i oI —— . 3
;_3 —
s 1376 ———
f 1356 7 -
o0 K
5 1336 — N
= 1316
= -
Q ——
1296 hi— S —~-——— o
T——
1276 —— W
1256
0.1 1 10 100 1000
Time in Minute (Log Scale)
—8—-0.25 -0.50 Kg /sq.cm ——0.50- 1.0 Kg/sq. cm —>—1.0-2.0Kg/sq.cm
—*—2.0-4.0Kg/sq.cm ——4.0-8.0Kg/sq.cm
e log P CURVE
0.68
0.66 —
\o\\
\\
0.64 ~e.
e 0.62
= 0.60
=
> \
0.58 \
0.56 — \\\
T
0.54 \}T
0.52
10 100 1000
P- Pressure (kPa.)
mv Value(m2/KN x 10-4) / Pressure in kPa C
ompres
Borehole No. | Depth (m) Imtfal void) - sion
0-10 | 10-25| 25-50 | 50-100 | 100-200 | 200-400 | 400-800 | ratio (e0) | Index
(Co)
1 10.50 - 10.95( 0.95 | 1.60 1.90 1.70 1.62 1.29 1.00 0.670 0.13
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LOG TIME VS SETTLEMENT CURVE
1525 [J = (mu
A—T5 1 8 £ & £ = £
1475 Zs — -
%" 1425 e
= T —
§ 1375 — X
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o 1325 ——
&b K|
g 1275 —*— ¥
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A "\Q\*\~_.-_
1175 g
1 o
1125
1075
0.1 1 10 100 1000
Time in Minute (Log Scale)
—8—-0.25 -0.50 Kg /sq.cm ——0.50- 1.0 Kg/sq. cm —>—1.0-2.0Kg/sq.cm
—*—2.0-4.0Kg/sq.cm ——4.0-8.0Kg/sq.cm
e log P CURVE
0.95
‘.# ................................ -
*\
0.85 —
\\
g 0.75
T
& \
=
=
> 0.65 \\
\
—_— \
0.55 T AN
0.45
10 100 1000
P- Pressure (kPa)
mv Value(m2/KN x 10-4) / Pressure in kPa C
ompres
Borehole No. | Depth (m) Imtfal void) - sion
0-10 | 10-25| 25-50 | 50-100 | 100-200 | 200-400 | 400-800 | ratio (e0) | Index
(Co
2 9.00-9.45 | 1.20 | 2.80 3.50 3.95 3.90 3.25 2.47 0.893 0.38
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LOG TIME VS SETTLEMENT CURVE
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0.1 1 10 100 1000
Time in Minute (Log Scale)
—8—-0.25 -0.50 Kg /sq.cm ——0.50- 1.0 Kg/sq. cm —>—1.0-2.0Kg/sq.cm
—*—2.0-4.0Kg/sq.cm ——4.0-8.0Kg/sq.cm
e log P CURVE
0.91 =
T —_
080 = \
0.81
2
K
= 0.76
=
>
0.71
—o— | | ™~
— N
0.66
0.61
10 100 1000
P- Pressure (kPa.)
mv Value(m2/KN x 10-4) / Pressure in kPa C
ompres
Borehole No. | Depth (m) Imtfal void) - sion
0-10 | 10-25| 25-50 | 50-100 | 100-200 | 200-400 | 400-800 | ratio (e0) | Index
(Co
3 3.00-345 | 1.00 | 2.20 2.90 2.85 2.83 2.25 1.44 0.906 0.19
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LOG TIME VS SETTLEMENT CURVE
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0.1 1 10 100 1000
Time in Minute (Log Scale)
—8—-0.25 -0.50 Kg /sq.cm ——0.50- 1.0 Kg/sq. cm —>—1.0-2.0Kg/sq.cm
—*—2.0-4.0Kg/sq.cm ——4.0-8.0Kg/sq.cm
e log P CURVE
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8
k
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0.61
10 100 1000
P- Pressure (k Pa.)
mv Value(m2/KN x 10-4) / Pressure in kPa C
ompres
Borehole No. | Depth (m) Imtfal void) - sion
0-10 | 10-25| 25-50 | 50-100 | 100-200 | 200-400 | 400-800 | ratio (e0) | Index
(Co)
4 9.00-9.45 | 0.70 | 1.40 1.63 1.70 1.55 1.13 0.73 0.724 0.08
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LOG TIME VS SETTLEMENT CURVE
1446
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10 100 1000
P- Pressure (kPa.)
mv Value(m2/KN x 10-4) / Pressure in kPa C
ompres
Borehole No. | Depth (m) Imtfal void) - sion
0-10 | 10-25| 25-50 | 50-100 | 100-200 | 200-400 | 400-800 | ratio (e0) | Index
(Co)
5 10.50-10.95] 0.70 | 1.40 1.57 1.45 1.33 1.03 0.67 0.746 0.08
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LOG TIME VS SETTLEMENT CURVE
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10 100 1000
P- Pressure (kPa.)
mv Value(m2/KN x 10-4) / Pressure in kPa C
ompres
Borehole No. | Depth (m) Imtfal void) - sion
0-10 | 10-25| 25-50 | 50-100 | 100-200 | 200-400 | 400-800 | ratio (e0) | Index
(Co)
6 450-495 [ 1.20 | 2.22 3.11 3.82 3.48 2.80 2.01 0.874 0.28
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LOG TIME VS SETTLEMENT CURVE
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10 100 1000
P- Pressure (kPa.)
mv Value(m2/KN x 10-4) / Pressure in kPa C
ompres
Borehole No. | Depth (m) Imtfal void) - sion
0-10 | 10-25| 25-50 | 50-100 | 100-200 | 200-400 | 400-800 | ratio (e0) | Index
(Co
7 6.00 - 6.45 1.00 | 2.40 3.30 3.90 3.32 2.29 1.38 0.867 0.13
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LOG TIME VS SETTLEMENT CURVE
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P- Pressure (kPa)
mv Value(m2/KN x 10-4) / Pressure in kPa C
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Borehole No. | Depth (m) Imtfal void) - sion
0-10 | 10-25| 25-50 | 50-100 | 100-200 | 200-400 | 400-800 | ratio (e0) | Index
(Co)
8 1.50-1.95 | 0.65 | 2.20 2.50 1.95 1.55 1.13 0.73 0.927 0.09
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P- Pressure (kPa.)
mv Value(m2/KN x 10-4) / Pressure in kPa C
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Borehole No. | Depth (m) Imtfal void) - sion
0-10 | 10-25| 25-50 | 50-100 | 100-200 | 200-400 | 400-800 | ratio (e0) | Index
(Co)
10 1.50-1.95 1.30 | 2.60 3.20 3.15 3.08 2.54 1.66 0.886 0.22
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Dev.Stress(kg/cm”2)

Shear Stress(kg/cm”2)

0.6
0 4.5 9.0
Strain(%)
4.5
3.0
1.5
Phi
C=(
0
0 1.5 3.0 4.5

Normal Stress(kg/cm”2)

Strain % at Failure
8.4 %-- Set 3

9.6 %-- Set 2

10.0 %-- Set 1

[1  --SetNo3

O -- Set No 2

X --Set No 1
Type of Test=U.U.
Depth=10.7M

Bore Hole No.= 1

Minor Principal Stress(kg/cm”2)
2.5 kg/cm”2-- Set 3

2.0 kg/cm”2-- Set 2

1.5 kg/cm”2-- Set 1

Major Pricipal stress(kg/cm”2)
4.5 kg/cm”2-- Set 3

3.8 kg/cm”2-- Set 2

3.3 kg/em”2-- Set 1

i|=8.563

.490 Kg/cm”2
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Dev.Stress(kg/cm”2)

Shear Stress(kg/cm”2)

//( D\'S\E]

1.5 /@’- \

1. 74

0.5

0 4.5 9.0

Strain(%)

3.0

1.5
Phi
C=0

| ___——
0l \
0 1.5 3.0

Normal Stress(kg/cm”2)

Strain % at Failure
7.6 %-- Set 3
9.0 %-- Set 2
9.0 %-- Set 1

[1  --SetNo3

O -- Set No 2

X --Set No 1
Type of Test=U.U.
Depth=12.2M

Bore Hole No.=2

Minor Principal Stress(kg/cm”2)
2.0 kg/cm”2-- Set 3

1.5 kg/cm”2-- Set 2

1.0 kg/cm”2-- Set 1

Major Pricipal stress(kg/cm”2)
3.8 kg/cm”2-- Set 3

3.1 kg/cm”2-- Set 2

2.5 kg/cm”2-- Set 1

i|=7.376

.519 Kg/cm”2
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Dev.Stress(kg/cm”2)

Shear Stress(kg/cm”2)

- 4 \
0.6
0.
0.2
0 4.5 9.0
Strain(%)
1.5
Phi
Cc=0
0
0 1.5

Normal Stress(kg/cm”2)

Strain % at Failure
7.2 %-- Set 3
7.7 %-- Set 2
8.9 %-- Set 1

[1  --SetNo3

O -- Set No 2

X --Set No 1
Type of Test=U.U.
Depth=4.7M

Bore Hole No.=2

Minor Principal Stress(kg/cm”2)
1.5 kg/cm”2-- Set 3

1.0 kg/cm”2-- Set 2

0.5 kg/cm”"2-- Set 1

Major Pricipal stress(kg/cm”2)
2.4 kg/cm”2-- Set 3

1.9 kg/cm”2-- Set 2

1.3 kg/cm”2-- Set 1

|=2.573

.367 Kg/cm”2
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Dev.Stress(kg/cm”2)

Shear Stress(kg/cm”2)

//

0.6
0.3
0 4.5 9.0
Strain(%)
1.3
Phi
Cc=0
0
0 1.5

Normal Stress(kg/cm”2)

Strain % at Failure
7.5 %-- Set 3
7.2 %-- Set 2
8.6 %-- Set 1

[1  --SetNo3

O -- Set No 2

X --Set No 1
Type of Test=U.U.
Depth=7.7"M

Bore Hole No.=3

Minor Principal Stress(kg/cm”2)
1.5 kg/cm”2-- Set 3

1.0 kg/cm”2-- Set 2

0.5 kg/cm”"2-- Set 1

Major Pricipal stress(kg/cm”2)
2.4 kg/cm”2-- Set 3

1.8 kg/cm”2-- Set 2

1.3 kg/cm”2-- Set 1

i|=3.564

.323 Kg/cm"2




JP GeoConsultants

Dev.Stress(kg/cm”2)

Shear Stress(kg/cm”2)

[ //

0.
0.3
0 4.5 9.0
Strain(%)
1.5
Phi
0
0 1.5

Normal Stress(kg/cm”2)

Strain % at Failure
7.4 %-- Set 3
7.3 %-- Set 2
7.4 %-- Set 1

[1  --SetNo3

O -- Set No 2

X --Set No 1
Type of Test=U.U.
Depth=4.7M

Bore Hole No.=4

Minor Principal Stress(kg/cm”2)
1.5 kg/cm”2-- Set 3

1.0 kg/cm”2-- Set 2

0.5 kg/cm”"2-- Set 1

Major Pricipal stress(kg/cm”2)
2.4 kg/cm”2-- Set 3

1.8 kg/cm”2-- Set 2

1.1 kg/cm”2-- Set 1

i=4.017
.299 Kg/cm"2




JP GeoConsultants

Dev.Stress(kg/cm”2)

Shear Stress(kg/cm”2)

\s\:g\
0.6
0.3
0 4.5 9.0
Strain(%)
1.5
Phi=3.809
= 06 Kg/cm
0
0 1.5

Normal Stress(kg/cm”2)

Strain % at Failure
6.3 %-- Set 3
7.4 %-- Set 2
7.7 %-- Set 1

[1  --SetNo3

O -- Set No 2

X --Set No 1
Type of Test=U.U.
Depth=3.2M

Bore Hole No.=5

Minor Principal Stress(kg/cm”2)
1.5 kg/cm”2-- Set 3

1.0 kg/cm”2-- Set 2

0.5 kg/cm”"2-- Set 1

Major Pricipal stress(kg/cm”2)
2.4 kg/cm”2-- Set 3

1.8 kg/cm”2-- Set 2

1.2 kg/cm”2-- Set 1




JP GeoConsultants

Dev.Stress(kg/cm”2)

Shear Stress(kg/cm”2)

///

1.
0.

0 4.5 9.0

Strain(%)
3.0
hi

1.5 =

0

0 1.5 3.0 4.5

Normal Stress(kg/cm”2)

Strain % at Failure
7.0 %-- Set 3
7.6 %-- Set 2
7.5 %-- Set 1

[1  --SetNo3

O -- Set No 2

X --Set No 1
Type of Test=U.U.
Depth=13.7M

Bore Hole No.= 6

Minor Principal Stress(kg/cm”2)
2.0 kg/cm”2-- Set 3

1.5 kg/cm”2-- Set 2

1.0 kg/cm”2-- Set 1

Major Pricipal stress(kg/cm”2)
4.5 kg/cm”2-- Set 3

3.6 kg/cm”2-- Set 2

3.0 kg/cm”2-- Set 1

=11.509
.594 Kg/cm”2




JP GeoConsultants

Dev.Stress(kg/cm”2)

Shear Stress(kg/cm”2)

//

0.6
0 4.5 9.0
Strain(%)
1.5
Phi
C=(
0
0 1.5

Normal Stress(kg/cm”2)

Strain % at Failure
7.6 %-- Set 3
8.8 %-- Set 2
9.0 %-- Set 1

[1  --SetNo3

O -- Set No 2

X --Set No 1
Type of Test=U.U.
Depth=3.2M

Bore Hole No.=7

Minor Principal Stress(kg/cm”2)
1.5 kg/cm”2-- Set 3

1.0 kg/cm”2-- Set 2

0.5 kg/cm”"2-- Set 1

Major Pricipal stress(kg/cm”2)
2.5 kg/em”2-- Set 3

1.9 kg/cm”2-- Set 2

1.4 kg/cm”2-- Set 1

i|=3.433

.379 Kg/cm”2




JP GeoConsultants

Dev.Stress(kg/cm”2)

Shear Stress(kg/cm”2)

Normal Stress(kg/cm”2)

2 e \E
1. /
1.
0.
0 4.5 9.0
Strain(%)
3.0
hi
b0
1.3
0
0 1.5 3.0 4.5

Strain % at Failure
8.0 %-- Set 3
8.4 %-- Set 2
8.5 %-- Set 1

[1  --SetNo3

O -- Set No 2

X --Set No 1
Type of Test=U.U.
Depth=12.2M

Bore Hole No.=8

Minor Principal Stress(kg/cm”2)
2.0 kg/cm”2-- Set 3

1.5 kg/cm”2-- Set 2

1.0 kg/cm”2-- Set 1

Major Pricipal stress(kg/cm”2)
4.5 kg/cm”2-- Set 3

3.7 kg/em”2-- Set 2

3.0 kg/cm”2-- Set 1

=10.381
.655 Kg/cm"2




JP GeoConsultants

Dev.Stress(kg/cm”2)

Shear Stress(kg/cm”2)

0. /ET
0.
0 4.5 9.0
Strain(%)
1.3
Phi
Cc=0
0
0 1.5

Normal Stress(kg/cm”2)

Strain % at Failure
6.4 %-- Set 3
7.6 %-- Set 2
9.1 %-- Set 1

[1  --SetNo3

O -- Set No 2

X --Set No 1
Type of Test=U.U.
Depth=1.7"M

Bore Hole No.= 10

Minor Principal Stress(kg/cm”2)
1.5 kg/cm”2-- Set 3

1.0 kg/cm”2-- Set 2

0.5 kg/cm”"2-- Set 1

Major Pricipal stress(kg/cm”2)
2.3 kg/cm”2-- Set 3

1.8 kg/cm”2-- Set 2

1.3 kg/cm”2-- Set 1

i|=2.477

.338 Kg/cm"2




GRAIN SIZE CURVE

JP GeoConsultants

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

—6

0.001

0.01

Seive Size(mm)

0.1

Job No.

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

3.00 - 3.45

0.00

5.00

68.97

26.03

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

0.001

0.01

Seive Size(mm)

0.1

Job No

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

9.00 - 9.45

0.00

6.20

73.16

20.64




GRAIN SIZE CURVE

JP GeoConsultants

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

/V?

ot —

0.001

0.01

Seive Size(mm)

0.1

Job No.

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

12.00 - 12.45

0.00

19.00

64.80

16.20

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

0.001

0.01

0.1

Seive Size(mm)

10

Job No

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

16.50 - 16.95

0.00

56.00

44.00

0.00




GRAIN SIZE CURVE

JP GeoConsultants

100.00

90.00

-0 8

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

0.001

0.01

0.1

Seive Size(mm)

10

100

Job No.

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

22.50 - 22.95

0.00

85.00

15.00

0.00

100.00

90.00

80.00

-

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

AN
A Y

0.001

0.01

0.1

Seive Size(mm)

10

100

Job No

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

24.00 - 24.45

0.00

86.00

14.00

0.00




GRAIN SIZE CURVE

JP GeoConsultants

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

-0 8

0.001

0.01

Seive Size(mm)

10

100

Job No.

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Clay

20920

38.00 - 38.45

0.00

96.00

0.00

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

J)’ e e i e B i

0.00

0.001

0.01

0.1

Seive Size(mm)

10

Job No

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

4.50 - 4.95

0.00

6.00

69.56

24.44




GRAIN SIZE CURVE

JP GeoConsultants

100.00

90.00

o

80.00

70.00

60.00

50.00

40.00

N

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

0.001

0.01

Seive Size(mm)

0.1

Job No.

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

6.00 - 6.45

0.00

8.00

71.76

20.24

100.00

90.00

80.00

70.00

60.00

)

50.00

/

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

0.001

0.01

Seive Size(mm)

0.1

Job No

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

10.50 - 10.95

0.00

10.00

71.28

18.72




GRAIN SIZE CURVE

JP GeoConsultants

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

0.001

0.01

Seive Size(mm)

0.1

Job No.

Borehole No.

Grain Size Analysis(%)

Depth(m)

Gravel

Sand

Silt

Clay

20920

13.50 - 13.95

0.00

15.00

68.00

17.00

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

0.001

0.01

Seive Size(mm)

0.1

Job No

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

3.00 - 3.45

0.00

5.00

70.87

24.13




GRAIN SIZE CURVE

JP GeoConsultants

100.00
90.00
80.00 //
70.00 /
- /
= /
& 60.00
(==
iz 50.00
Q
b0
3 /
[= P4
@ 40.00
o g
S /
a
30.00
20.00 /
10.00
0.00
0.001 0.01 0.1 1
Seive Size(mm)
Grain Size Analysis(%)
Job No. Borehole No. Depth(m) .
Gravel Sand Silt Clay
20920 3 7.50 - 7.95 0.00 8.00 72.68 19.32
100.00 /L/ e
90.00 /
80.00 e
S 70.00 /|
T /
2 /
€ 60.00 v
z /|
iz 50.00
b0
©
£ 40.00
& 30.00 v
20.00 - =d
1
10.00 -t
0.00
0.001 0.01 0.1 1
Seive Size(mm)
Grain Size Analysis(%)
Job No Borehole No. Depth(m) -
Gravel Sand Silt Clay
20920 3 12.00 - 12.45 0.00 22.00 67.08 10.92




GRAIN SIZE CURVE

JP GeoConsultants

100.00 /L ’u}.__.*
90.00 {
80.00 /
70.00
g /
8 60.00 /
(==
g /
it 50.00 /
& /
2 /
S 40.00 04
o
()]
a
30.00
20.00
10.00
0.00
0.001 0.01 0.1 1 10
Seive Size(mm)
Grain Size Analysis(%)
Job No. Borehole No. Depth(m) .
Gravel Sand Silt Clay
20920 3 15.00 - 15.45 0.00 60.00 40.00 0.00
100.00 —— 2
90.00
/|
80.00 / /
$ 70.00 /
- /
2
€ 60.00
ya
iz 50.00
()
b0
£ 4000 /
5 . /'
o //
[}
& 3000 = 4
20.00
10.00
0.00
0.001 0.01 0.1 1
Seive Size(mm)
Grain Size Analysis(%)
Job No Borehole No. Depth(m) -
Gravel Sand Silt Clay
20920 4 1.50 - 1.95 0.00 4.00 68.16 27.84




GRAIN SIZE CURVE

JP GeoConsultants

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

o

0.001

0.01

Seive Size(mm)

0.1

Job No.

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

7.50 - 7.95

0.00

8.00

71.76

20.24

100.00

90.00

80.00

v

AT

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

0.001

0.01

0.1

Seive Size(mm)

10

Job No

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

12.00 - 12.45

0.00

21.00

64.78

14.22




GRAIN SIZE CURVE

JP GeoConsultants

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

el

-0 8

/

0.001

0.01

0.1

Seive Size(mm)

10

100

Job No.

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

13.50 - 13.95

0.00

48.00

52.00

0.00

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

/]

0.001

0.01

0.1

Seive Size(mm)

10

Job No

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

15.00 - 15.45

0.00

76.00

24.00

0.00




GRAIN SIZE CURVE

JP GeoConsultants

100.00

90.00

o

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

/

10.00

/

0.00

0.001

0.01

0.1

Seive Size(mm)

10

Job No.

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

22.50 - 22.95

0.00

92.00

8.00

0.00

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

0.001

0.01

"'nl‘

4

b

0.1

Seive Size(mm)

10

Job No

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

30.00 - 30.45

0.00

95.00

5.00

0.00




GRAIN SIZE CURVE

JP GeoConsultants

100.00 -
90.00
80.00 /
70.00
S
=
& 60.00
(==
it 50.00
Q
)
:3 /
& 40.00
(3]
: /
* /
30.00
20.00
10.00 /
/
0.00 - £l
0.001 0.01 0.1 1 10
Seive Size(mm)
Grain Size Analysis(%)
Job No. Borehole No. Depth(m) .
Gravel Sand Silt Clay
20920 4 40.00 - 40.45 0.00 98.00 2.00 0.00
100.00 —-—0—8—80—8 & -8 L
90.00
/
80.00 /(
3 70.00 /
5 /
2
€ 60.00
f
iz 50.00
()
b0
©
£ 40.00 4
[
o /
& 3000 rq
o]
20.00
10.00
0.00
0.001 0.01 0.1 1 10 100
Seive Size(mm)
Grain Size Analysis(%)
Job No Borehole No. Depth(m) -
Gravel Sand Silt Clay
20920 5 1.50 - 1.95 0.00 4.00 71.04 24.96




GRAIN SIZE CURVE

JP GeoConsultants

100.00 P’ﬁ*ﬁ @ L
90.00
80.00 //
70.00 //
S
=
& 60.00
(==
g /
it 50.00
[J]
o0
8
$ 40.00
= /
& //
30.00 -
L
20.00 o«
10.00
0.00
0.001 0.01 0.1 1 10
Seive Size(mm)
Grain Size Analysis(%)
Job No. Borehole No. Depth(m) .
Gravel Sand Silt Clay
20920 5 4.50 - 4.95 0.00 8.00 71.02 20.98
100.00 ,ﬁ—.
90.00 e
//
80.00
g 70.00 /’
c /
©
£ 60.00 /
z
iz 50.00
(]
oo
£ 40.00
2 v
5 L
a 30.00
20.00 ~ ol
10.00 /
0.00
0.001 0.01 0.1 1
Seive Size(mm)
Grain Size Analysis(%)
Job No Borehole No. Depth(m) -
Gravel Sand Silt Clay
20920 5 10.50 - 10.95 0.00 18.00 69.70 12.30




GRAIN SIZE CURVE

JP GeoConsultants

100.00 8-
90.00
80.00 /
70.00

60.00

50.00 /

40.00 /

Percentage Finer Than(%)

30.00 /

20.00 /

10.00 /

0.00 o—=f"'-/’.|/

0.001 0.01 0.1 1

Seive Size(mm)

Grain Size Analysis(%)
Job No. Borehole No. Depth(m) .
Gravel Sand Silt Clay
20920 5 15.00 - 15.45 0.00 95.00 5.00 0.00
100.00 —-
/|

90.00 /|

80.00 /‘/

70.00 /|

60.00 /

e

50.00 v

40.00 e

30.00 e

Percentage Finer Than(%)

20.00

10.00

0.00

0.001 0.01 0.1

Seive Size(mm)

Grain Size Analysis(%)
Job No Borehole No. Depth(m)

Gravel Sand Silt Clay

20920 6 1.50 - 1.95 0.00 3.00 69.84 27.16




GRAIN SIZE CURVE

JP GeoConsultants

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

0.001

0.01

Seive Size(mm)

0.1

Job No.

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

6.00 - 6.45

0.00

7.00

71.24

21.76

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

0.001

0.01

Seive Size(mm)

0.1

Job No

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

15.00 - 15.45

0.00

20.00

65.60

14.40




GRAIN SIZE CURVE

JP GeoConsultants

100.00 —_— '
90.00 /
80.00 /
70.00
S
=
& 60.00
(==
3
iz 50.00 7
() o
@ pe
S 40.00 A
(3]
5 o
& L
30.00 .,/
20.00
10.00
0.00
0.001 0.01 0.1
Seive Size(mm)
Grain Size Analysis(%)
Job No. Borehole No. Depth(m) .
Gravel Sand Silt Clay
20920 7 3.00 - 3.45 0.00 3.10 68.80 28.10
100.00 e
90.00
80.00 /’/
g 70.00 /
c
3 /|
€ 60.00
g /
iz 50.00
()
b0
£ 4000 /
g Vel
S 4
[}
a 30.00
//
20.00
10.00
0.00
0.001 0.01 0.1
Seive Size(mm)
Grain Size Analysis(%)
Job No Borehole No. Depth(m) -
Gravel Sand Silt Clay
20920 7 7.50 - 7.95 0.00 7.00 72.54 20.46




GRAIN SIZE CURVE

JP GeoConsultants

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

20.00

10.00

0.00

T

0.001

0.01

Seive Size(mm)

0.1

Job No.

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

10.50 - 10.95

0.00

19.00

64.80

16.20

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage Finer Than(%)

30.00

1\\;

20.00

10.00

0.00

0.001

0.01

0.1

Seive Size(mm)

10

Job No

Borehole No.

Depth(m)

Grain Size Analysis(%)

Gravel

Sand

Silt

Clay

20920

15.00 - 15.45

0.00

65.00

35.00

0.00




GRAIN SIZE CURVE

JP GeoConsultants

100.00 o
90.00
80.00 //
70.00
S
=
& 60.00
(==
it 50.00
Q
o0
: /
§ 40.00 /
o
()] /
a
30.00 /
20.00 /1
10.00
d
0.00 /
0.001 0.01 0.1 1 10
Seive Size(mm)
Grain Size Analysis(%)
Job No. Borehole No. Depth(m) .
Gravel Sand Silt Clay
20920 7 24.00 - 24.45 0.00 84.00 16.00 0.00
100.00 &
90.00
80.00 //
3 70.00
=
2
€ 60.00
/
iz 50.00
i /
b0
©
£ 40.00 /
/
& 30.00 /
20.00 /
10.00 i/
L~
0.00 o—TT11I
0.001 0.01 0.1 1 10
Seive Size(mm)
Grain Size Analysis(%)
Job No Borehole No. Depth(m) -
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