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HREPORT ON
GEOTECHNICAL INVESTIGATION FOR THE PLAN SHOWING THE PROPOSED
CONSTRUCTION OF NON HIGH RISE GROUP DEVELOPMENT CONSISTS OF 28
blocks, block 1 to 27 : GROUND FLOOR + FIRST FLOOR, TOTALLY 221 IV,
CLUBHOUSE BLOCK-28 : GROUND FLOOR + FIRST FLOOR + SECOND FLOOR WITH
SWIMMING POOL ON THE GROUND FLOOR, COMPRISED IN S.NOS.267/17, 267/18.
267/19, 267/20, 267/21, & 267/22 OF SATHANKUPPAM VILLAGE (HAMLET OF
PUDHUPAKKAM), VANDALUR TALUK, CHENGALPET DISTRICT.

LOCATION: Kelambakkam

I. INTRODUCTION:

The client M/s. Casagrand Zest Pvt Ltd., Chennai, commissioned M/s Bureau Veritas India
Pvt. Ltd. for carrying out geotechnical investigation for the plan showing the proposed
construction of non-high rise group development consists of 28 blocks, block 1 to 27 : ground
floor + first floor. totally 221 d/u, clubhouse block-28 : ground floor + first floor + second floor
with swimming pool on the ground floor, comprised in s.nos.267/17, 267/18, 267/19, 267/20,
267/21, & 267/22 of Sathankuppam village (hamlet of Pudhupakkam), Vandalur taluk,

Chengalpet district. The Purpose of the investigation is 1o evaluate the subsurface stratification

and to suggest suitable foundation system.

The scope of work are as follows:

¢ Drilling Twenty-Five (25) number boreholes for a maximum depth 5.0m to 10.0m from
the existing ground level through a rotary core-drilling machine.

» Collection of disturbed and undisturbed sample collection at regular intervals or
whenever change in strata.

» Testing of the samples in laboratory for classification and engineering properties of
samples,

e Examination, and interpretation of the data thus collected, along with an assessment of
the soil type, its bearing capacity, its physical behavior. etc. and guidelines regarding
the suitable foundation system.

2. FIELDWORK:

The field investigations comprised of a visual examination of the ground surface condition, the

sinking of Twenty-Five (25) boreholes namely BH-1 1o BH-25. Borehole’s locations were

—
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identified on the ground and shown to us by the client. The details of borehole locations

provided in Annexure 1,

Exploration carried out by drilling with in-situ standard penetration tests, bore logging and

sample collection from the boreholes.

2.1 Location Details

A list of exploration location completed as on date; details are presented in the below table:

Table 1: Location Details of exploration location

Ground

Co-ordinates* Reduced Trr]ll'll:lfil'lun L::_\_'t*r B el

Structure* BH No Level* 1I-:-_r_|l1ll ilri.rm termination from FGL
X V EGL (m) depth (m)
Villa | BH-1 | 27127721 | 466.8553 8.37 5.0 CWR 24
Apartment | BH-2 | 2739.3350 | 506.1429 8.43 10.0 HWR 2.4
villa | BH-3 | 27883870 | 5163552 8.57 5.0 CWR 24
BH-4 | 2799.6632 @ 553.8444 8.80 10.0 HWR 24

Apartment o

BH-5 | 2750.0076 @ 534.1235 8.72 10.0 CWR 2.2
BH-6 | 2687.5304 | 521.8322 8.58 5.0 CWR 1.7

BH-7 | 2705.6694 | 564.7270 | 8.7 5.0 CWR 22
- BH-8 | 2780.2831 | 593.9799 8.85 5.0 CWR 22
BH-9 | 2779.0593 | 637.2574 9.03 10.0 CWR 23

BH-10 | 2703.7755 | 611.0151 8.74 5.0 CWR 19 |
BH-11 | 2652.9889 | 583.508] 8.49 10.0 HWR 1.8
BH-12 | 2656.9659 | 624.7835 8.67 10,0 CWR 1.9
R BH-13 | 2727.8954 | 651.8786 8.83 5.0 CWR 2.0
BH-14 | 2744.1564 | 696.9080 8.75 10.0 HWR 22
BH-15 | 26914434 | 7153818 8.72 10,0 HWR 1.5
Villa BH-16 | 26822262 | 670.4906 8.89 6.0 CWR 16
Apartment | BH-17 | 2618.9452 | 649.9257 8.81 7.5 CWR L6
o BH-18 | 2642.2949 | 697.0681 8.81 5.0 CWR 1.6
BH-19 | 2593.7431 | 687.5334 8.84 6.0 CWR 1.6
Apartment | BH-20 | 2604.6081 = 726.5551 | 8.7 10.0 HWR 15
BH-21 | 2654.1820 | 754.2151 9.00 5.0 CWR 1.5
Villa BH-22 | 2706.1155 | 758.5825 9.06 6.5 CWR 1.5
BH-23 | 27523820 | 739.4100 922 5.0 CWR 1.6
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| BURE&U]
; Termination Laver at RS
Co-ordinates® Reduced 4 SAYLErd ARG Rant
Structure® BH No i Fu“ depth from  termination “_' ¥ u,l
. : LeReE: FEGL (m) depth FERIL AL
X ) s ! (m)
Apartment BH-24 27411387 T86.,7397 034 10.0 CWR 1.7
Villa BH-25 27680724 8169866 041 5.0 CWR I.6

*-Details Provided by cliemt

HWR-Highly Weathered Rock; CWR-Completely Weathered Rock.

Drilling:

Drilling of 150mm diameter boreholes was carried out by emploving a rotary core drilling
technique using a Rotary rig supported by a mud pump for Bentonite circulation and temporary
steel casings were utilized to stabilize the sides of the borehole wherever required. The
boreholes were drilled in soil, disintegrated rock, weathered & Hard rock from the existing

ground level,
2.1.1  Drilling in Soil:

Drilling in soil was carried out by conducting Standard penetration tests in the boreholes at

1.5m intervals up to the termination depth as per the client’s requirement as presented in Table
:

Standard Penetration Tesi:

This is a field test to determine the penetration resistance of the stratum at the test depth. As
per procedures described in 1S: 213 1. In this test, the driving bit was replaced by a split spoon
sampler (50.8 mm OD and 35 mm ID). A sampler of length 60 cm was then driven by dropping
63.5 kg hammer on top of the driving collar with a free fall of 75 em. The sampler was first
driven through 15 cm as a seating drive. It was further driven through 30 cm. The number of
blows required to drive the sampler for 30 cm beyond the seating drive was termed as
Penetration Resistance, “N”. Where full penetration of 30 cm was impossible (refusal
conditions) blows, and corresponding penetration was recorded. Each sample retrieved from
SPT spoon are disturbed and is inspected for visual identification of the strata. These samples
are preserved and tested in the laboratory. The record of boreholes with SPTs results are given

in Annexure-11.
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2.1.2  Drilling in Rock:

Once the hard stratum or rock surface is met the size of the borehole is reduced 10 NX size
(7T6mm}. The hard stratum or top of the rock surface is conformed, either by the refusal from
standard penetration test N value or due to resistance during the drilling operation. In this hard
stratum using NX core drilling with TC/Diamond studded bits carries out further work. The
maximum length of the drill (run) maintained is 1.50m. At the end of each run the drill rod
string with core barrel is extracted from the borehole and core is recovered from the core barrel.
The core samples were extracted from the core barrels in a manner to prevent disturbances to
the core. The cores are carefully transferred to the core boxes and preserved. The core recovery
percentage is recorded and also the core pieces transferred to the core box are numbered and
labelled properly Rock Quality Designation (RQD) is also recorded. The selected core samples
are sent to the laboratory for conducting physical tests.

Core recovery and Rock Quality Designation is calculated for extracted rock core pieces from

the core barrel using below formulae:

CR%=  Length of core
Length of run

RQD%= Length of core pieces >=10cm
Length of run X 100

After completion of the drilling, the borehole was Tushed with clean water to clear Bentonite

mud and kept under observation for groundwater monitoring for 24 hours.

3. LABORATORY TESTING:

3.1 Test on Soil Samples

The following tests were conducted on soil samples for their Physical and Engineering
properties conforming to 1S 2720 (relevant parts) as under

1. Sieve analysis

2. Liquid Limit (LL), Plastic Limit (PL)

3. Natural Moisture Content and Sieve Analysis
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3.2.Tests on Rock Samples

The following tests will be conducted on rock samples
1. Water absorption (IS 13030)

Density (IS 13030)

3. Specific Gravity (13030)

|

3.2.Chemical test on soil and water sample
l.pH

2. Chloride

3. Sulphate

The laboratory test results are presented in Annexure I1L
4. SITE CONDITIONS:

4.1 Surface Condition:

The proposed construction site is situated in Kelambakkam, Chennai. The site ground surface

was even during the time of investigation.

4.2 Sub-Surface Condition;

Based on the field investigation data and laboratory test results the summary of the subsurface
stratigraphy at the site is as below

Layer 1: Soil Laver

The subsurface profile and lithclogy encountered in the boreholes is summarized in the below
table. For a detailed description of the sub-strata encountered is given in the bore logs in

Annexure-IL.

Table 2: Sub Soil Stratifieation

; ey : SPT N
BH Mo, Deseription of Strata Value
0.0-1.5 Brownish Clayey SAND -
1.5-4.0 Grayish Dense to Very Dense Clayey SAND 32-52
BH-1
4.0-5.00 Brownish Grayish Very Dense Clayey SAND | =100
Below 5.0 Brownish Grayish Very Dense Silty SAND (CWR) | =100
0.0-1.5 Brownish Clayey SAND -
BH-2 -
1.5-3.0 Brownish Dense Clayey SAND 4]
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Depth SPT N

Ih-wrllrlimi ol Strala

(m) Value
ki 3.0-45 Grayish Very Dense Silty SAND | =100
4373 Brownish Very Dense Silty SAND (CWR) | =100
0.0-1.5 Brownish Clayey SAND | -
1.5-3.0 Brownish Grayish Hard Intermediate Compressible Sandy CLAY 32
- 1.0-50 Greenish Grayish Brownish Very Dense Clayey SAND/ Silty SAND =100
Below 5.0 Brownish Very Dense Siliy SAND (CWR) =100
0.0-1.5 Brownish Silty SAND -
BH-4
[ 1.5-4.0 Grayish Yellowish Very Dense Clayey SAND = 1M
0.0-1.5 Brownish Silty SAND -
| 1.5-3.0 Grayish Dense Clayey SAND 44
i 3.0-4.5 Gravish Very Dense Clayvey SAND =100
45-50 Grayish Very Dense Silty SAND (CWR) =100
0.0-1.3 Brownish Silty SAND -
1.5-3.0 Brownish Grayish Dense Silty SAND 45
- 3.0-50 Brownish Grayish Yery Dense Silty SANDY Clayey SAND =100
Below 5.0 Brownish Grayish Very Dense Siliy SAND (CWR) =100
0.0-15 Brownish Silty SAND -
1.5-3.0 Grayish Dense Clayvey SAND 37
P 3.0-5.0 Greenish Grayish Very Dense Silty SAND =100
Below 5.0 Greenish Gravish Very Dense Silty SAND (CWR) >100
0.0-1.5 Brownish Clavey SAND -
1530 Grayish Dense Clavey SAND 30
BH-8
3.0-50 Grayish Yellowish Very Dense Clayey SAND =100
Below 5.0 Yellowish Grayish Very Dense Silty SAND (CWR) =100
0.0-1.5 Brownish Clayey SAND -
BHO | 1543 Grayish Dense Clayey SAND | 3942
| 4.5-6.0 Grayish Very Dense Silty SAND =100
BH-10 0.0-1.5 Brownish Clayey SAND -
— -
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BH No. eptn Description of Strata H!r.l N
(m) Value
1.5-3.0 Grayish Very Dense Clayey SAND 39
3.0-4.0 Brownish Gravish Very Dense Clavey SAND =100
B0 4.0-5.0 Gireenish Very Dense Silty SAND =100
Below 5.0 Brownish Grayish Very Dense Silty SAND (CWR} =100
0.0-1.5 Brownish Clayvey SAND -
BH-11 1.5-3.0 Blackish Dense Silty SAND 58
3.0-4.0 Blackish Very Dense Silty SAND (CWR) =100
BH-11 4.0-6.0 Blackish Very Dense Silty SAND (CWR) =100
0.0-1.5 Brownish Silty SAND | -
1.5-3.0 Grayish Brownish Very Dense Clayey SAND | 76
Bl 3.0-4.5 Brownish Very Dense Clayey SAND =100
4,5-50 Brownish Very Dense Silty SAND (CWR) =100
0.0-1.5 Brownish Clayey SAND -
1.5-3.0 Blackish Very Dense Clayey SAND =100
BH-13
3.0-5.0 Blackish Verv Dense Siliy SAND =100
Below 5.0 Blackish Very Dense Silty SAND (CWR) =100
0.0-1.5 Brownish Clayey SAND -
I 1545 Grayish Greenish Dense Clayey SAND 3249
pii- 4.5-6.0 Brownish Very Dense Silty SAND =100
6.0-7.0 Brownish Very Dense Silty SAND (CWR) L =100
0.0-1.5 Brownish Clayey SAND = |
1.5-3.0 Grayish Dense Clayey SAND 32
BH-15 =
3.0-4.5 Greenish Grayish Very Dense Clavey SAND =100
4.5-5.0 Greenish Grayish Very Dense Clayey SAND (CWR) =100
0.0-1.5 Brownish Clayey SAND -
BH-16 1.5-3.0 Blackish Brownish Very Dense Silty SAND =14
3.0-4.5 Blackish Brownish Very Dense Silty SAND (CWR) =100
- =
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Depth
{m)

Deseription of Strata

SPT N
Value

Brownish Clayey SAND
| 1.5-3.0 Grayish Brownish Very Dense Clayvey SAND =100
At 30445 Brownish Very Dense Silty SAND =100
| 4560 Brownish Very Dense Silty SAND (CWR) =100
0.0-1.5 B _Bmwnish Clayvey SAND -
BH-18 | 1545 Brownish Grayvish Very Dense Clayey SAND =100
4.5-50 Brownish Grayish Very Dense Silty SAND (CWR) =100
0.0k-1.5 Brownish Clayvey SAND =
BH-19 1.5-3.0 Grayish Brownish Very Dense Clayey SAND =100
3060 Grayish Brownish Very Dense Silty SAND (CWR) =100
0.0-1.5 Brownish Clayey SAND -
BH-20 1.5-6.0 Grayish Brownish Very Dense Clayey SAND =1
T 6.0-70 Grayish Brownish Very Dense Silty SAND (CWR) =100
0.0-1.5 Brownish Clayey SAND -
1.5-4.0 Grayish Dense to Very Dense Clayey SAND 43-52
e 4.0-5.0 Brownish Grayish Very Dense Clayey SAND =100
' Below 5.0 Brownish Grayish Very Dense Clayey SAND (CWR) =100
1. 0.0-1.5 Brownish Clayey SAND -
| sy | 1540 Grayish Dense Clayey SAND/ Silty SAND 242
| o 4.0-5.0 Grayish Greenish Very Dense Silty SAND =100
5.0-6.5 Gireenish Very Dense Silty SAND (CWR) =104
0.0-1.5 Brownish Clayey SAND -
A 1.5-3.0 Grayish Dense Clayey SAND 35
3.0-5.0 Grayish Blackish Very Dense Silty SAND =100
Below 5.0 Blackish Very Dense Silty SAND (CWR) =100
B | 0.0-15 Brownish Clayey SAND .
1.5-2.5 Brownish Grayvish Dense Clayey SAND 34
— -
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Drepth

Deseription of Strata

2.5-3.0 Brownish Grayvish Silty SAND -
BH-24 | 3.0-45 Grayish Very Dense Clayey SAND 6
4.5-6.5 Brownish Very Dense Silty SAND (CWR) =100

Layer 11: Rock Laver

Below the soil laver, Whitish Blackish Brownish Completely to Highly Weathered Rock with

extremely close spaced fractures is observed up to the termination depth.

Diamond bits were used to drll through this stratum, Visual examinations of cores recoverad
indicate evidence of discoloration. Rock is weak but not friable and rock fragments cannot be
broken by hand. Relevant details describing the layer characteristics are tabulated below. The

thickness of this layver and recorded Core Recovery (CR) and RQD are as under:

Table 3: Rock Layer Details

Oeccurrence Laver Range

ROQD Based

BH No. below Thickness#  of CR ;:;'I"}H:.':I; classification nf_ini:u:i
EGL{m) {m) (%) e rock (IS:13365:Part 1)
BH-2 | 7.3 2.5 Nil-2 Nil Very Poor
BH4 | 4.0 6.0 Nil-10 Nil Very Poor
BH-5 5.0 10.0 Nil Nil Very Poor
BH-9 6.0 4.0 Nil-2 Nil Verv Poor
BH-11 6.0 4.0 3-40 Nil-30 Very Poor-Poor
| BH-12 5.0 10.0 Nil Nil Very Poor
BH-14 1.0 10.0 Nil-8 Nil Very Poor
BH-15 5.0 50 MNil-29 Nil-29 Very Poor-Poor
BH-16 4.5 1.5 Nil Nil Very Poor
BH-17 6.0 1.5 Nil Nil Very Poor
BH-19 4.5 1.5 Nil Wil Very Poor
BH-20 7.0 | 30 #-30) Nil-8 Very Poor
BH-24 6.5 3.5 | Nil Nil Very Poor N
# Up to explored depth.
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[ VERITAS |
4.2 Groundwater condition:

Groundwater was encountered in all the boreholes at the time of field investigation,

No long-term monitoring of groundwater was specified. Thus, the groundwater conditions
established are applicable for the time of investigation only. The groundwater condition is
subjected to c¢limatic changes and any changes in the surrounding area. Reconfirmation of

egroundwater level is proposed before any work relating to the groundwater regime,

5. DISCUSSION ON FOUNDATION DESIGN DETAILS

Suitable foundation for any structure must satisfy two basic independent criteria with respect
to the underlying foundation soils, First, the foundation must have an adeguate factor of safety
against exceeding the bearing capacity of the foundation soils. Second. the vertical movements
of the foundation due to settlement or swelling of the foundation soils must be within tolerable
limits for the structure. In view of this, all the types of considered and foundation recommended

in this report will satisfy the above criteria.

Generally. homogeneous two-layer sub soil profile has been noticed in the boreholes, Based on

the sub-soil profile noticed and the proposed structures, shallow foundations can be considered
at depths of 1.5m and 2.0m depth below EGL.

Calculations of Safe Bearing capacity for the foundations supported in soil layers are

recommended based on following approach

’ Shear Criteria recommended by 15: 6403
» Settlement Criteria by [5-8009 (Part 1),

Consistent with standard Geotechnical Practices, the lower of values worked out from shear as
well as settlement approach is recommended for design.

5.1.1 Net SBC Computations from Shear Criteria

The caleulations are based on equation recommended by Code 1S: 6403 which takes care of
L/B ratio (shape), foundation depth etc., along with other parameters based on general shear

failure. The equation used to calculate net ultimate bearing capacity (UBC) is as under.

Net UBC =cNc Scdeic+y D (Ng-1)Sqdgiq+0.5y BNy Zydyy
Where,
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 GUREAD
¢ = Cohesion of founding strata in U'm2

§ = Angle if internal friction of founding strata

Sc , Sq and Sy = Shape factors referred from 15: 6403 for square foundation = 1.3, 1.2
and 0.8 respectively

MNe, Ng and Ny = Bearing capacity factors referred from 1S: 6403
dec . dg and dy = Depth factors referred from 15:6403

VNG = tan2(45+ §/2)

dc = 1+0.2(D/B) VN¢

dgand dy = 1+0.1(A/B) YN$

ic, ig and iy = Inclination factors, all three factors are equal to 1
D = Depth of foundation below existing ground level

B = Width of foundation

v+ = Bulk unit weight of founding strata

5.1.2 Net Allowable Bearing Pressure Computations from Settlement Criteria

As per 15-8009 (Part 1), considering sub-soil stratum encountered at the founding depth,

settlements have been computed. Calculations are presented in Annexure IV,
The calculated allowahle bearing pressure values are tabulated in Table.5.

Table 4: Shallow foundation: Isolated Footing

Allowahle Permissible

Depth of Size of
Foundation footing (m)

BH No.

Bearing pressure Setilements
(1fm2) {(mm)

| 2.0 20x20 | 40¥ |
BH-1,2. 3.5.6, 2.5 ‘ 404 :
5 &
ZTI.‘SE‘ : ‘::134 é:l ;4 1.5 20 =
2 2.0 31.0x3.0 22
2.5 25 |
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Allowahle ‘ermissible
Depih of Sire of i Permissible

Foundation footing (m)

Bearing pressure Settlements
(t'm2) (mm)

3 2.0 20x2.0 404
2.5 404
BH-10. 11 & 12
1.5 25
4 2.0 3.0x3.0 28
2.5 30
1.5 a0k
5 2.0 20x20 404
BH-4, 13, 16, 4D 40#
17,18, 19 & 20 15 0
6 2.0 3.0x3.0 404
<50

2.5 404
2.0 20

7 20x2.0
2.5 25

———{  BH-25

2.0 17

8 3.0 x3.0
2.5 20

#- Limited value

The details of calculations are presented in the Annexure TV,

Note:

1. Once founding levels are reached, thorough inspection of the surface shall be done by
the geotechnical engineer.

2. Wherever soil strata is loose/ soft and seepage water is encountered, provide minimum
230mm thick dry rubble (soling) packing for foundation with approved hard stone set

in regular lines, hand packed, filling the interstices with small stone chips and sand,
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ramming, watering and compacting, There after a levelling course of lean concrete
should be laid and construction of foundation can be taken up subsequently.
Any localized soft soil, erratic soil-rock interfaces, outcrops, if found shall be removed

and foundations shall be placed on level and uniform strata.

. Over excavation and loosening in founding strata shall be avoided. Same, if done shall

be refilled with lean conerele,

Foundations resting on sloping ground shall comply to 15: 1904/ 15 13063 regulations,
When the ground surface slopes downward adjacent to s footing, the sloping surface
shall not intersect the frustum of bearing material under the footing having sides
which make an angle of 30° with the horizontal for soil and horizontal distance from

the lower edge of the footing to the sloping surface shall be at least 60cm for rock and

90cm for soil.

THEEE sumaFa CES
EHOLLD MOr
IMFERSECT

Fig.1 Footing in sloping ground

52. Retaining Wall

The proposed construction involving deep excavations and underground infrastructure as great

influence on the adjacent existing structures. Stress release caused by these deep excavations

may lead to excessive lateral ground movements. The interaction of these lateral ground

movements with nearby existing foundations causes the distress in the sub soil beneath the

foundation and they should be taken into account to ensure the integrity of the foundations as

well as the structures supported by them,

The potential failure surface up on deep excavation due 1o the ground induced movements as

shown in fig. below
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Fig.2 Potential failure surfaces in excavations

We evaluated values of Ka, Kp and Ko for various friction angles. The evaluated values are

tabulated below:

Table.5- Lateral Earth Pressure Coefficients

Angle of Internal Active Enrth Pressure  Passive Earth Pressure Al-Rest Earth Pressure
Frietion ‘ icient, Ka CoelTicient. Kp Coelficient, Ko
29 .35 2.88 0.52
30 0.33 3.00 0.50
31 0w 302 0.49
a2 031 3.25 047
33 0.30 3319 046
34 0.28 3.53 0.44
a3 0.27 3.69 043
36 0.26 385 041
37 025 4.02 0.40
38 0.24 4.20 0.38
39 0.23 4.39 0.37
I 40 0.23 1.60 036
4] 0.21 4.81 0.34

The proper drainage system shall be designed along retaining wall such as weep holes in order

to dissipate the development pore water pressure within the soil mass retained by the retaining

wall.
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5.2.8ite preparation and Earthwork
We understand that cut and fill operations may be required at the site to achieve the desired
grades for various construction activities related to the project. In general, fill placement and

compaction should be in accordance with Project specifications.

Suitable approved sandy soil or silty/ elayey soil with liquid limit not exceeding 50%, plasticity
index not exceeding 25% and differential free swell index less than 50% as per IS 1498 shall
be used for backfill purposes in and around the site.

Based on laboratory test results of soil, available topsoeil consists of clayey soil with liquid limit
less than 50% and plasticity index less than 25%. hence these soil can be used as backfill

material,

5.3. Site Preparation

The construction site must be suitably prepared. All undesirable materials such as roots, trash
or other foreign materials shall be removed to about 250mm. And the foundation shall be
prepared for its required depth. the exposed subgrade should be proof rolled and inspected to
check for soft spots and loose zones. If any soft spots or loose zones are observed during proof
rolling, they should be compacted in place or excavated till the firm soil/rock and replaced

with structural fill material.

Surficial deleterious material including any loose soil pockets and vegetation should be
removed from areas to receive fill. We suggest to removing any surficial loose soil pockets
and then backfill with compacted fill material. Prior to fill placement the surficial soils should
be scarified to a depth of at least 150 mm, moisture conditioned and then compacted to the
required percentage compact. The backfilled soils should then be tested and prepared prior to
fill placement to ensure that they meet the project specification requirements. Field density
tests should be performed to evaluate the requirement for compaction of the surficial soils. For
contract purposes, we recommend to consider grubbing at least 0.3-m thick top soil. However,
the construction contractor should be responsible for grubbing of the top soil based on the
results of field density test. If the field density test indicates loose soil condition, grubbing

should be continued until medium to well compacted soils are encountered.
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The excavated materials having clayey soil available shall be used as backfill material

for building, site filling and pavement formation. However the above shall be cross
checked by the client in accordance project specifications or IRC 78 back fill

specifications.
54. Excavation

For purpose of excavations. in standard Indian Practice, there is no explicit definition such as

Soft rock. Method to be adopted are based on degree of weathering as stated below

] Soil — Manual excavation or mechanical if found to be hard/dense
. Complete to Highly weathered rock — Mechanical excavation (Rock < Soil)
. Fractured ‘hard rock — Considering the presence of nearby structures, blasting is not

recommended. Excavations may require adopting suitable alternate techniques approved in
construction tender specifications

5.5.  Safe Slope for excavations

Safe slope of excavations up to 10m is as under (Reference is 15:10386, Part 8)

Strata Safe slope
Soil overburden and boulder strata 2H: IV to TH:V
Soft f'weathered rock 05H:V
Hard rock 0.25H:1V
6.  Uplift

Deep seated Structures such as basements must be checked for uplift considering water table
as per client /construction specifications, Uplift must be counteracted either by self-weight of
structure (gravity ) or by any other method such as piles/passive anchors. Decision on method
1o be adopted shall be based on techno-economic consideration and comply with construction

tender specifications.
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5.7.

Foundation Protection Consideration

Chemical analysis on soil and water sample indicated that the site falls under Class | for

Sulphates and chlorides (as per 15 456:2000). Hence, following precautions shall be taken to

protect concrete and reinforcement in foundations (as per IS 436 Clauses 8.2.2.4and 9.1.2).

a) Type of cement OPC or PPC

b) Minimum Cement Content 280kg/m3

¢) Maximum Water Cement Ratio 00,35

Results of the chemical tests on selected soil samples are presented on Annexure HL

6. CONCLUSIONS:

Based on field investigation and laboratory test results the subsurface stratigraphy in
general consists of Blackish Grayish Brownish Dense to Very Dense Silty SAND/
Clayev SAND followed by Whitish Brownish Blackish highly weathered rock with

extremely close spaced fractures is observed up to the termination depth.
Ground water was encountered in all the boreholes during the time of investigation.

Care should be taken to ensure that the foundation soil is not disturbed during
excavation, No loose portion may be lefi on the excavated floor at the founding depth.
The excavated floor may not be left open to nature for long and it may be well

compacted before the foundation concrete is laid.

Good site drainage must be provided to reduce the risk of sub surface materials from
becoming saturated, the risk of differential settlement and to prevent scouring and

erosion of the surface material,

Landscaping, if planned, should be at least 3.0m away from the structure perimeters.
A 2.0m wide concrete or asphalt apron should be constructed adjacent to structures
around the perimeters to protect the foundation soils from surface water. The apron
should be sloped away from the structures to facilitate drainage. Water lines should, if

possible, be kept away from the foundation.
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. Suitable approved sandy soil or Silty/Clayey soil with liquid limit not exceeding 50%,

plasticity index not exceeding 25% and differential free swell index less than 50% shall

be used for backfilling purposes in and around the site.

Based on laboratory test results, the available top soil consist of clayey SAND with
liguid limit less than 50% and plasticity index less than 25%. Hence these soil can be
used as backfill material. In case of borrowed soil is used as the backfill material. the
same has to be recanfirmed with laboratory test results and requirement as stated above

before using it for backfilling purpose as per 1S 1498,
DMSCLAIMER:

The geotechnical investigarion ix based on data oblained from test location. I any strafification af this (ncation
which is, different from thar met during sotl Investipation is encountered, the same shall be browght to the natice

af the Consulfanis ! Engincer-in-Charge for raking apprapriote action, if necessary,

For: Burean Veritas India Pvt. Litd.

Ravi N, Gurukumar V P,
Manager-GTI South, B & 1 Service line Manager =B & | Service line, Chennai
ook e
m— — e 2
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ANNEXURE I
PLAN OF BOREHOLE
LOCATION
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ANNEXURE II
BORELOGS
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LEGENDS

Z/" Clayey SAND il Low compressible Sandy
% szl CLAY
Silty Sand SRR Intermediate compressible
SR Sandy CLAY
Low Compressible Sandy High compressible Sandy
SILT CLAY

Intermediate
compressible Sandy SILT

Filled Up Soil T

High compressible Sandy
SILT

Sand with less fines

lI=ll=| Weathered Rock / — Hard / Fresh Rock

ﬂ-l—gﬁ Boulder !




e BUREAU VERITAS (INDIA) PVT. LTD.
@* BORE LOG

Geotechnbcal Investigation for tha plan showing the proposed construction of non.
high rise group developmont conaists of 28 blocks, block 1 1o 27 | ground floor + firsl
Praject: floor, 1otally 221 diu, clubhooss block-28 : ground floar + first floor + second Noar
with swimming pool, comprised in s.nos 26717, 28718, 267119, 267120, 267121, &
FETI2E of Bathankuppam village {(hamiel of Pudhupakham), Vandalur taluk,
Chongalpatio district.

Date of commenoemaent @ 07 04 2023

Date of Completion | 07.04.2023

Client : Mis. Casagrand buildors Pt Lid. Ground water level: 2.4m
BHNo1 1 Recucad kel : 817
Locaiion: Hetambakkam X- coordinate: 2T1ZTTH ¥-Coordinate: 4848553 Method: Raotery Drilling
Details of sampling Running
Thickness of SPTN RGO
Dapth Description of Strata Sirata (m) Legend Type Dspth (m) Value CR (%) (%) :;Inm Remarks
oo
DS 05
Browrash Clayey SAND
10
1220
1.2 PT 1.5 W=32
20
Grayish Dense Clayay
SAND
15232
30 1.5 SPT 3.0 N=52
Grayish Yery Dense Clayey 50R
SAND Fot 126m
4.0 1.0 SPT 40 Penetration
Brownizh Grayish Very 100R
O Clayey SAND
ense Layey For dem
50 1.0 SPT 50 Penetration
Brownish Grayish Very
Dense Silty SAND Wash
[{Complately Weathersd Sample
Roci)
BH terminated at 5.0 m depth from oxisiting grownd level
Mote:
SPT - Standard penatration tess R - Rebound C - Core
DS - Undisturbed sampia *« Bample nol retrieved Site Engineer: Mr. iImmanuvel Jabasingh
GR - Core Recovery RA0 - Rock Quality Designaton

ANNKEXUREN
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" BUREAU VERITAS (INDIA) PVT. LTD,
(2] BORE LOG
Edamris
Geatechnical Investigation for the plan showing the proposed eonstruction o non-high Dake of commencement @ 12042023
ris0 group dovolopment consesta of 26 blocks, block 1 to Z7 ; ground floos + first fioor,
Project: totslly 221 diu, clubhouss block-28 | ground floor * fust floor + second floor with
swimming pool, comprised in &.nos 26717, 2678, 26THE, 26700, 267721, & 267722 of
Sathankuppam village [hamiet of Pudhupakiom], Vandalur tluk, Chengalpatiy districs Dol Eoaplelinn + 1104303
Chlend : Mis. Cosagrand builders Pt Lid. Ground waler level; 24m
BHMNo: 2 Reduced lewei © 843
Location: Kelambakkam ¥- eoordinate: 2TIBIIE ¥-Coordinate: 3061410 Mathod:  Rotary Drilling
Dotails of sampling Running
Thickness of 5PTHN ROD
Dapth Description of Strata Strata (m) Legend Type Depth (m) Vaiue CR (%) (%) ;I;rn::'; Remarka
0.0
DS (8]
Brownish Clayey SAND
1.0
1216725
1.5 S5PT 1.5 h=41
20 i
Brownish Densa Clayey
SAND 20/50R
For Bcm
30 15 SPT a0 Penalration
Grayish Very Danse Silly
40 SAND 50R
For 11em
1.5 SPT 4.5 Panstration
50
50R
For 11em
Brownish Very Danse Silly 1
B.O SAND {Complataly SPT 6.0 Peneiration
Weathered Rock)
70 100R
Far 3em
30 5PT 7.5 Parsstralicn
B =
BD ‘. T —
Blackish Brownish 1
Compleialy Weaathered - oy = .
B0 Rock - :'.l c 8.0 il Mil
10.0 25 [Tl ¢ 100 2 |
BH terminated ot 10.0 m depth from exkaiting ground ievel
Mode:
SPT - Standard panatration lest R = Rebound C - Core
UDS - Undisturbed sample * . Bampls not retreved Sile Englneer. Me. Immanuvel Jabasingh
|CR - Core Recovery ROD - Rock Cually Designation

ANNEXLHE I
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S BUREAU VERITAS (INDIA) PVT. LTD.
{@" BORE LOG
LE S
Geotochnical Inveatigation for the plan showing the proposed construction of non- Dt of commencamant | BB.04 2027
Ivigh risa growp developmaent consists of 28 blocks, block 110 37 © ground floar +
__ First fioor, iotalty 221 diu, clubhouse block-28 : ground ficor & first floor + second
Project: floor with swimming peol, comprised in 8.ros 26T T, 26THE, 26715, JETRO,
TG, & 267122 of Bathankuppam village {hamilet of Pudhupakkam), Yandalur Dt of Comphation © 0804, 2023
tabuk, Chengalpatt district
Clien : Mis. Casagrand butlders Pvi Lid. Ground water level: 2.4m
BHMo: 3 Reduced level | B.57
Location: Helsmbakkam K- coordinate: 3THE 36T Y-Coordinate:  $16.5852 Wothad:  Rotary Dvilling
Thickness Details of sampling SPTHN RGO Running
Depth Description of Strata of Strata Tyga Depth (m) Value CR (%) (%) Tima Remarks
im) {min)
0.a
bs 0.5
Brownish Clayey SAND
140
10220
1.5 SPT 156 M=32
20 | Brownish Grayish Hard
Imtermediate Comprassible
11/50R
Sandy CLAY Eor 1%m
3.0 1.5 SPT an Panetration
Greenish Grayish Very S0R
Denag Clayey SAND For 10cm
4.0 1.0 5FT 4.0 Penalralion
Browniah Viery Dense Siky 100R
SAND For4cm
5.0 1.0 SPT 5.0 Penatraton
Brownish Very Dense Silty
SAND [Complstaly SH:;SPL
Weathered Rock}
B torminated ot 5.0 m depth from exisitiog geound level
Hate:
SPT - Standard penetration les! R - Rebound C - Come
UDS - Undisturbed sample * - Sample not refrieved Site Engineer: Mr. Immanuvel Jabasingh
CR - Core Recovary ROD - Rock Quality Dassgration

ANMENLRER
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f@ BUREAU VERITAS (INDIA) PVT. LTD.
N ] BORE LOG
Erdnare
Gieotechnkasl Ireestigation for the plan showing the propossd construction of non- =
high riss group dovelopmant consists of 28 blocks, Bleck 1 to 27 : ground flaor * Datw of commancement : 10.04.2023
Project; first fipor, totally 221 diu, chldouse block-28 | grownd foor < first flaar + ascond
" Meer with swimming pool, comprisod in s.nos 26717, 267/18, 26710, 267120,
HETEN, & 26VIZ2 of Sathankuppam village (hamilil of Pudhupakkam), Vandaiur Date of Compsation : 10.04,2023
taluk, Changalpattu districd.
Cliend : Mis. Cesagrand budicders Pyt Lid, Ground water level: 2 dm
BHMNo: 4 Raduced loval . 580
Location: Kolambakkam - conrdinate: 27896612 Y-Coormdinats;  S53.8444 Method: Rotary Drilling
Thicknesa Details of sampling | Running
SPTH ROD
o Descri of 5t L d
epth scription of Strata {":jm agen Type Depth (m} Valus CR (%) ) Time Remarks
{min}
0.0
DS 05
Brawnish Silty SAND
1.0 ZTi50R
For Tem
1.5 SPT 16 Penetration
2.0
Grayish Vary Dense Clayey
SAND S0R
For 8cm
3.0 1.5 SPT 3.0 Panetration
Yallowish Grayish Very 1608
Dense Claysy SAND For 3em
40 1.0 SPT 4.0 Penetration
11 Wash
5.0 if: Sample
jiE C 5.5 Nl i
o Blackish Brownish -
Completely Waathered -
Rocik -
1
1.0 i 1 © 7.0 1 Ml
8.0 NEEE
4.5 [ 2 C B85 E hal
8.0 o g =]
Blackish Highly Weathered 3 HEE
Rack SR E
=] &=
=1
10.0 15 [E=fs c 10.0 10 Mil
BH terminated at 1000 m depth from sxisiting ground level
Hiote:
SPT - Standard peneiration lest R - Rebound C - Core
LIDS - Undisturbed samphe * - Samphe not retrieved Site Enginear: Mr. Immanuval Jabasingh
CR - Core Recovery ROO - Reck Quality Dasignation

ARNENTHE D
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- BUREAU VERITAS (INDIA) PVT. LTD.
|
{@ f BORE LOG
PSR
Geotechnical |M‘HHEIIE£|I‘I‘|-M the plan ihl‘.!l'lqu the proposed construction of non- &
high riss group development consists of 28 blocks, block 1 to 27 © ground fieor + PP OF RRESSRTIL | 10 L300
i first floor, totally 231 diu, clubfwuss block-28 | ground Tioer + liest flood & second
Prod#EE: yonr with swimming pool, comprised in s.nos 267117, 26714, 28719, 267520,
261121, & 267122 of Sathankuppam village (hamiet of Pudhupakkam), Yandakur Date of Completion - 13.04.2021
taluk, Ghengalpattu district
Clignd 1 Mis. Casagrand bidlders Pvi Lid, Ground water lovel: 2.0m
BHMoi B Reduced lavel @ R72
Location: Kelambskkam K- coordinate: 2750.007T4 ¥-Coordinate:  554.1215 Mathod: Rotary Drifling
Thickness Detalls of sampling SPTHN RQD Running
Depth Description of Strata of Strata | Legend GCR Tima Remarks
¥ ¥ o e Type | Depth{m} | Value o)y tmin)
0. i
s 0.6
Brownish Siity SAND
1.0
15116723
1.5 SPT 1.5 M=
2.0
Grayish Dense Clayey
SAMND 17/50R
Far Tem
30 18 SPT a0 Penelration
Grayizh Very Darisa Claysy
4.0 SAND G0R
For 3em
15 5PT 45 Penelration
Grayish Very Deanse Sty 100R
SAND (Complately Far 4cm
5.0 Weathered Rock) 0.5 SPT 5.0 Panairation
; 5
6.0 t ir
L E- C B.5 i Kl
T L Wash
ot Sampl
Grayish Complataly 1 R e
Wealherad Rock HEEE
BO FEE G B0 il il
8.0 | C B0 Mil Mil
: i -r -
10,0 5.0 HEHE c 10.0 Mil il
EH isrminatod at 10.0 m depth trom exisiting ground level
Hote:
SPT - Standard penelralion lest R - Rebound C-Caore
UDS - Undisturbad sampia * - Sample not metreved Bite Engineer: Mr. Immanuve! Jabasingh
CR - Core Recovery ROD - Rock Quakty Dessgration
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{» o BUREAU VERITAS (INDIA) PVT. LTD.
& BORE LOG
R
Gootechnical Investigation for the plan showing the proposed constrection of non- Dt ol cirarrarcaimt ¢ OF 042035
high riga group devalopmend comaksts of 20 blocks, biooh 1 1o 2T 1 ground floar +
et oo, totally 221 d'u, clubhousa block-28 : ground oo + firsd (oo + second
Project; floor with swimming pool, comprised in s.s0s. 267017, 267116, 2HTMQ, 267120,
267/21, & 267722 of Sethankuppam vilage (hamlet of Pudhupakiam], ¥andalur Dato of Complation © 07.04.2033
taluk, Chengalpatiu disiriot,
Chond : M. Cansgrand sldors Py Lid, Growmnd water level: 1.7m
BHMo: 6B Reduced lwenl - 158
Lecatbon: Kalambakicnm 4- coordinale: 26875304 ¥-Coordinate: 5208311 Mathod:  Rotary Oriliing
Thickness Details of sampling SPTN RQD Running
Dapth Dascription of Strata of Strata | Legend T Depth {m) Value CR (%) %) Tima Remarks
{m) ype {min)
0.0
0.5
Brown:zh Silty SAND
1.0
10015730
1.6 1.5 N=45
2.0 -
Brownish Grayish Densa
Sity SAND 1%/50R
For 11em
a0 1.5 3.0 Penatrallon
Brownish Graylsh Very S0R
Dansa Sity SAND Far 10cm
4.0 1.0 4.0 Penatration
Browmish Grayish Wery 100R
Densze Claysy SAND Far 3cm
54 1.0 5.0 Panatratiaon
Brownish Grayish Vaery
Densa Sy SAND Wash
(Camplataly Wealharsd Sampls
Raock} |
BH lerminatod at 5.0 m depth from exiaiting ground leivel
Mota:
SPT - Standard penatralion 1est R - Rebound C - Corg
UDS - Undisturbed sample * - Sample not retrisved Site Engineer; Mr. Immanuvel Jabasingh
CR - Care Recaovery R0 - Rock Quality Designation
'
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o BUREAU VERITAS (INDIA) PVT. LTD.
(&) BORE LOG
hdiiashe
Geotechnical investigation for the plan shawing the propased construction of non-high Date of commancenernt . 06042021
rise group dovelopment conalats of 28 blocks, block 1 to 27 : ground foor + first floor,
Project: otally 221 diu, clubhouss block-20 ; ground fioor + first floor + second floar with
swimming pool, comprised kn s.nhos 267117, 26THE, I6THE, 26720, TETIH, & 267122 of
Sathankupparm village {hambet of Pudhugpaskkam), ¥ taluk, ©hengadpatiu disirict Dt of Compslation : 06.04.2023
Cliont : Mis. Casagrand builders Pyt Lid. Ground water level 23m
BHHG: 7 ‘Reduced level | 8,76
Location: Melambakkam - coordinate: 21056694 Y-Coordinate: 5647270 Mathod: Rotary Drilling
Detalls of sampling Running
Thickness of SPTHN RGO
¥ R K
Dopth | Description of Strats | girata (m) Type | Deptnm) | value |SFT| gy | Tee | Remarme
0.0
os 0.5
Brownish Silty SAND
1.4
1012125
1.5 5PT 1.5 WN=37
20
Grayssh Dense Clayay
SAND 23/50R
for 12cm
a0 1.5 5PT a0 Panetration
HOR
For 13cm
4.0 Greenish Graytsh Very SPT 4.0 Penatraticn
Dense Siy SAND
100R
For 3em
5.0 20 SPT 8.0 Pensatration Wash
Greemish Grayish Very Sample
Dunse Sy SAND
{Compiataly Weathared
Rock)
BH terminated ot 5.0 m depth from exisiting ground level
Mote:
SPT - Slandard penelration lest R - Rebound C-Core
UDS - Undisturbed sample * - Sample nol relngved Site Enginear Mr. Immanuvel Jahasingh
CR - Core Recovery ROD - Rock Cuallty Deslgnation

ANNEXUREN
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ANNEXLRE N

f$ﬂ BUREALU VERITAS (INDIA) PVT. LTD.
J) BORE LOG
R e
Geolechnical lmvestigation for the plan showing ihe proposed construction of non-
high rise group devalopmen consists of 28 blocks, bloch 1 o 2T ¢ ground floor + Ote of commennedupnt ¢ (M. S523
_ first floor, iotally 221 dlu, clubhouse block-28 : ground floor + first o + sacond
et floor with swimming pool, comprised in 8.nos. 26717, 267118, 2ET/18, 267/20,
26712, & 267122 of Sathankuppam village (hamiot of Pudhupakicam), Vamstalur DOwtw of Complstian : 08042023
tabuk, Changalpattu district,
Cliend : Mis. Casagrand bullders Pvi Lid, Ground waier leval: 23m
BHMHo: B Reduced kevel 1 B.83
Location; Kelarmbakkam ¥- coordinate: 2TH0. 2831 Y-Coprdinate; (ISLETH Mothod  Rotary Drilling
Thicknaas Detalls of um-pl'ln_L Running
SPT N RQD
Dapth Description of Strata of Sireta | Legend Type Depth (m) Vi CR (%) %) Time Remarks
{m) {min}
0.n
DS 0.6
Brownish Claysy SAND
1.0
@118
1.5 SPT 1:5 W=30
20 e’
Grayish Danse Clayay
SAND 1350R
For 12cm
34 1.5 SPT 3.0 Panatration
Grayish Very Dense Clayey AWS0R
SAND For Gem
4.0 1.0 EPT 4.0 Penetratian
Yelowish Grayiah Vary 100R
Dense Clayey SAND Far 4cm
5.0 1.0 sPT 5.0 Paneiration
Yelowish Grayish Vary
Dense Sitty SAND Wash
[Compiedely Weathered Sample
Rack)
BH terminated at 5.0 m depth from exesiting ground level
Moo
SPT - Slandard penetration test R - Rebound C-Cara
UDS - Undisturbed sample * - Sample nol retraved Site Englneer: Mr. Immanuval Jabasingh
CR - Core Recovery ROD - Rock Quality Designation
——r
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{.- s BUREAU VERITAS (INDIA) PVT. LTD.
.@J BORE LOG
B
Gegtechnical Investigation for the plan showing the proposed construction of non- 2
mghmepmupmmmnurum.umimm:m:m:-m Wy ol St iowistl s BN
Project; first floor, totally 221 div, clubhouse block-28 | grownd oo + liest loos + second
' fpor with swimming pool, comprised s 5.nos 26717, 26718, 26710, 267120,
FETIZ1. & 2HTIZ2 of Sathanhuppam villags (hamlet of Pudhupalkam), Vandalur Data of Comptation ; 049,04.2023
taluk, Chempgakpatiu district
Chent = M. Casagrond boilders Pet Lid. Ground waler level: 2 3m
BHMNo: & Radducad laval | 2,01
Location: Kelambakkam X coprdinate; 2TTE.0503 Y-Conrdimale; S3T.2574 Mathod: Fotary Drilling
Thickness Datalls of sampling SPT N RaD Running
Depth Description of Strata of Strata CR (%) Time Ramarks
Type Depth {m) Value (%)
{m) {min]
0.0
b5 0.5
Brownish Clayay SAND
1.0
8020
1.5 SPT 1.5 W=35
20
12139
an Grayieh Dansa Clayay SPT 3.0 Mg
SAND
4.0 50R
For 12cm
3.0 SPT 4.5 Peanatration
50
Grayish Very Danse Silty
SAND 1R
For dem
6.0 1456 SFT B.0 Penatration
J f Wash
o o E Sample
C 7.5 Ml il
B0 Brownssh Whitish ;
Completely Weaihered
Rock
an i- = C 9.0 2 Mil
= B A Wash
; Sampla
10.0 4.0 | | C 10.0 M Ml
BH terminated at 10,0 m dapth from extaiiing ground level
Hote:
SPT - Standard panatration tes R - Rebownd C-Com
LD - Lindislurbad sampla * - Sample nol retreved Site Enginger: Mr. Immandival Jabasingh
CR - Core Recovary ROD - Rock Quality Designation

BY G T Cusaprande- | B 1 79500
ANNIXLREN e




: HII BUREAU VERITAS (INDIA) PVT. LTD.
f@ BORE LOG
RS
Gieniachnical lvwestigaticn for tha plan showing the proposed construction of non- Dais of commencermant | 00,2071
high rise group development consists of 28 blocks, block 1 10 27 1 grownd floes +
_ First floor, totally 224 diu, clubhouse block-28 : ground floos » fiest floor + second
Project floor wilh swimming pool, comprised in s.nos 2ETT, 2ET1E, 2ETMO, JETIED,
FETII, B 2ETFER of Seihankuppam village [(hamist of Pudioupakhem), Vandalue Date of Complation : 64042033
taluk, Chengalpattu district.
Cliant 1 Mis, Casagrand buildars Pt Lid. Ground waler level: 1 8m
BHHNo 1 10 Roducod loval ; £74
Location: Kelambakkam %- coordinate; ZTO3.TTES Y-Coordinate:  &11.0151 Method:  Rptany Drilling
Thickness Detalls of sampling SPT N RAD F-l'unnh'lq
Dapth Description of Strata of Strata | Legend Type Depth (m) Valus CR %) (%) Time Remarks
{mi (min)
(HAL]
0s 0.6
Brownish Clayey SAND
1.0
1223138
1.5 SPT 1.5 M=58
20
Grayish Very Danse Clayey
S5AND AJ50R
For 11cm
3.0 1.6 SFT a0 Penetration
Browrnagh Grayian Very S50R
Dense Clayey SAND For 12em
a0 1.0 SPT 4.0 Panatration
Greanish Very Dense Sity 100R
S5AND Far 3cm
5.0 1.0 SPT 5.0 Paneirabon
Brownish Grayish Very
Danse Silty SAND Wash
(Complaialy Weathered Sampla
Rock}
BE ferminated at 5.0 m depth from exisiting grownd level
Nata:
SPT - Slandard penatratian test R - Rebound C - Care
UDS - Undizturbed samples * - Sample not relheved Site Engineer: Mr. iImmanuvel Jabasingh
CR - Cora Recavery RQD - Rock Quality Designation

ANHEXLREN

BV OT nssprande- | Bid] 79500




BUREAU VERITAS (INDIA) PVT. LTD.

f@ ) BORE LOG
Eoeys

ANNEXURE N

Guateshnicnl Investigation for the plan shewing the propoasd construstion of nen-high Date of commencement : 05.04.2023
riga group dovelopment consists of 28 blocks, block 1 1o 27 ; ground floor « lirst loor,

Progeal: lotmlly 221 du, clulieese Hock-28 © grownd Floor + first fioor # second Floor with
swimming pool, comprised in w.nos 267117, DETME, 26719, 26720, PETI21, & MR of

Sashankuppam viltage [hamint of Pudhupakiom), Vandaiur taluk, Changalpstiu disirict. Dato of Complation © 05.04.2023
Cliant : Mis. Gasagrand builders Pui Lid Groand water level: 1.6m
BH Mo 11 Reduced lovel : 818

Location: Kalambakkam Y-Coordinate:  S818H1 Mgithod: Rotary Drilling

Datails of sampling Running
~itee Thickness of EPTN RGO
De Description of Strata CR [% Tima Remarks
pth P Type | Depthim) | Valus el ey i
0.0
oS 0.5
Brownish Clayey SAND
1.0
122236
5PT 1.5 =58
20
Blackish Dense Silty SAND 50
For bcm
i SPT A0 Penatration
Blackish Very Dense Sity 50R
SAND For Zem
4.0 SPT 4.0 Pareiraton
100R
Blackish Very Denge Sily For 3cm
5.0 SaND SPT 5.0 Pereiration Wash
{Complately Weatherad Sample
Rock) 100R
For Icm
B.0 SPT 6.0 Penetration
=3
A= =
T-a = v R l:
Blackish Brownish Whitish ]
Compleiely Weathered T - RA 3 -
8.0 Rook L 1
ZEER
84 3.0 [ t B c B0 B il
= .
Blackish Highly Waathered SES
Rock =k
10.0 10 ZREE C 10.0 40 30
BH ferminatod at 10.9 m depth from exisiting ground level
Mot
SPT - Standard penstration lest R - Rebound C - Com
UDS - Undisturbed sampls * - Sample mol reirieved Site Enginaer: Mr. Immanuve! Jabasingh
|ER - Cors Recovery RQD - Rock Guatity Designation

BV AT A s | Bt ] TH0N



BUREAU VERITAS (INDIA) PVT. LTD.
{?@J BORE LOG
LLEaheH
Geotechnical Investigation for the plan showing the proposed construction of non- 5 . 04202
high rise growp developmant consists of 28 blocks, block 1 te 17 : ground floar « v = et .
P first floor, olally 2H diu, clubhouse blech-28 = ground foar + first floor + second
e floor with swimming pool, comprised in s nos 26717, 26790, 2677118, HT0R0,
IETIH, & 267122 of Sathankuppam village (hemilet of Pudhupaskam), Vendalur Date of Complation : 13.04.2023
talub, Chengalpatiu distriel.
Clisnt : Mis. Casagrand bullders Pvi Lid Ground walter level
BH Nao = 12 Reduced |evel |
Location: Halambakham ¥ coprdinate; 26588650 Y-Coprdinate:  GI4.TRIS Mathod: Fotary Drilling
Thickness Details of sampling SPTN Bon Running
Depth Description of Strata of Strata | Legend Type Depth (m} Valus CR (%) (%) Time Romarks
{m] » {min)
0.0
0s &5
Brownish Silty SAND
1.0
20/38M38
1.5 SPT 1.5 N=TE
20 L
Grayish Brownish Very
Dernse Claysy SAND 50R
For 11em
an 1.5 SPT an Penetration
Brawnish Very Densa
40 Clayay SAND 50R
For 3em
1.5 EPT 45 Panatralisn
Brownizh Very Densa Silty 100R
SAND (Complately For dcm
50 Weathered Rock) 05 SPT 50 FParatration
8.0 -s.- :
. : c 6.5 Mil il
1.0 L i [ Wash
< Sampila
Brownish Completely i |
Wealhered Rock : v
B.O 1 C 8.0 il Mil
8.0 T «c B0 N | wi
+-;|-.-j
10.0 5.0 ‘-: 43| C© 10.0 Nl Ml
IBH terminated st 10,0 m depth from exisiting ground level
Mota:
SPT - Standard penetrstion les| R - Rebound C - Come
UDS - Undisturbad sample * = Sampie nol retrieved Sile Enginesr: Mr, Immanuve! Jabasingh
CR - Core Racovery RGO - Rock Qualty Dasignation

ANKNERLRED

BVATA resgrande- 1860 799



f- & BUREAU VERITAS (INDIA) PVT. LTD.
.@H BORE LOG
Geotechnical linestigmion for the plen showing b proposed construction of non- .
high rise group dovelopmant consists of 28 blocks, block 1 to 27 : growsd floor « fiane of G e
Project: firs3 floor, lotally 221 diu, clubhouwse block-20 : ground floor + first floeor ¢ gocond
" lhoor with swimming pool, comprised in s.nos 26717, 267718, 26713, 26770,
2BT721, B 267722 of Saihankuppam vilage (hamlet of Pudinpakkam], Vandahs Date of Compietion - (4,04.2023
taluk, Chengalpattu district.
CHont : M/s: Casagrand builders Pyt Lid. Ground wader lavel: 2.0m
BHMo: 13 Reduced level : 8.E)
Locatien: Katambakiam ¥- coordinate: 27278854 Y-Coordinaie:  GSLHTES Mathod: Rotary Drilling
Detal il
Dopth | Description of Strata ooy Legend Deras Sf2amEInE )| spr cr )| AP R::rﬂmh' Romarks
Type Depth (m) Valua { %)
im) {min}
0.0
DS 0.5
Brownish Clayey SAND
1.0 /13508
Far 12cm
1.5 SPT 1.6 Panetration
20 )
Blackish Yery Danse Clayey
SAND SOR
Far 8cmi
3.0 1.5 SPT a0 Peneiration
50R.
For 3cm
4.0 Blackigh Vary Danss Sty SPT 4.0 Penefration
SAND
100R
For d4cm
5.0 2.0 SPT 50 |Penetration 5‘:;‘;.
Blackish Very Dangs Silty
SAND (Complately
Weathered Rock)
BH isrminated ai 50 m deplh from éxtsling ground kevel
Mote:
SPT - Standard penetralion lest R - Rebound C - Core
UDS - Undisturbed sample * - Sampia not reineved Site Enginear; Mr. Immanuvel tabasingh
CR - Core Recovery RO - Rock Cuality Dasignation

B0 T C ssaprande-1806 | 7000
ANNEXURE I




{:@1 BUREAU VERITAS (INDIA) PVT. LTD.
: BORE LOG
Hihks
Gaotechnical Imvestigation for the plan showing the proposed construction of non- -
iggh rise group development consists of 28 hiocks., hlock 1 1o 27 © groand fioae + S sl I
Pr _ Tirst fhoor, totally 221 dlu, clubbhousa block-28 - ground lloor + first floor + socond
PIPEY fnor with swimming pool, comprised In s.nos 26717, 26THE, 267148, 26720,
267121, & 26TI2E of Seihankuppam village (hamiet of Pudhupakkam), Vandalur Date of Campletion : B6.04.2073
taluk, Chersgalpatiu disdrict
Chignd | Mis. Casagrand bullders Pvi Lid, Ground water keval: 2.9m
BHNo : 14 Reducod kvel ; 175
Location: Ketambakkam K- coordinate: 2744 1564 Y-Coordinate: 265080 Method, Rotary Drifling
Thickness Details of sampling | Running
Depth Dascription of Strata of Strata | Legend T SPTN CR (%) RQD Time Remarks
ype Depth (m) Value (%]
{m} {min}
0.0
D& 0.5
Brownmh Clayey SAND
1.0
BM220
1.5 SPT 1.5 W=32
20 S’
Grayish Greenish Dense
Clayey SAND
1111830
o 1.5 SPT an h=44
Grayish Dense Clayey
40 SAND 50R
For 10cm
1.6 SPT 4.5 Pengiration
50
Brownish Very Dense
Clayey SAND 50R
For 3cm
6.0 1.5 SPT 64 Peneiration
Brownish Very Densa Silty 100R
SAND (Completaly Fise St
Weathered Rock
7.0 = oL 1.0 SPT 7.0 | Penetration
e {0 =
B0 { b
Brownish Blackish 3 ” ;
Completely Weathered .: : L BS Mil Mil
Rock -1
9.0 ¢ :
10.0 3.0 HiE & C 10.0 a Nil
BH terminatod at 10.0 m depth from sxiaiting ground level
Hata:
SPT - Standard penetration tesl R - Rebound C- Core
LIS - Undisturbed sample * - Sample nol relrieved Sie Engineer: Mr. Immanuvel Jabasingh
CR - Core Recovery ROD - Rock Quality Dessgnation

ANKEXLRE T

BV (GT/Casaprande-1 8661 79900




(i BUREAU VERITAS (INDIA) PVT. LTD.
Ve BORE LOG
Eiidieas
Geotochnical Irvestigation for the plan showing the proposed construction of non-high Date of commencemant : 07.04.202%
rise group developmont consists of 28 blocks, bipck 1 1o 27 ; ground fioor + (iest floor,
Project: tolally 231 i, cluliacise ock-28 1 grond Moos # lirst floor * second floor with
imming pool, comprised in s.nos 26717, 26TME, 287119, 267720, J6H1, & 26022 ol
Mtup‘!nﬂ village [hamiet of Pudhupakkam), Vandalur taluk, Changalparty district, Dale of Completion ; 67.04.2083
Chient - Mis. Casagrand bullders Pvi Lid. Ground water level: 1.5m
BH Ner ;18 Rieduced level : 171
Lecation! Helambakiam X coordinate; 26914434 Y-Loordinate: TI1L381K Msthod: Rotary Drilling
Detalls of sampling Running
. Thickness of SPTN RQD
Depth Description of Strata Strata (m) Legend Type Depth (m) Valus CR [%) (%) ;Ilr;ln} Remarks
0.0
OS5 0.5
Brownish Clayey SAND
1.0
B2
1.5 S5PT 1.5 M=32
20
Grayish Dense Clayey
SAND 21/50R
Foe 13em
3.0 1.5 SPT 3.0 Penetration
Greenish Grayish Very
40 Dense Clayey SAND 50R
For 12cm
1.5 SPT 4.5 Penetration
Graanich Grayich Very
Denss Clayey SAND 100R
(Compéately Weathersd For 3cm
g0 Rock) 0.5 SPT 5.0 Penetrafion
Brownish Blackish b Jn
o | Completely Weathered 4 EEE "
. Hm . 3 .Ii
1.5 il paf i c* 6.5 il hil
TO I I
Brownish Biackish Highly =i} <]
Weathered Rock EBEE
8.0 15 T ¢ 8.0 a | Wi
iHED
9.0 | Brownish Blackish Whitish e B ; c 8.4 18 13
Highty Weathered Rock ]
4| -] : -
10.0 2.0 = H | C 16.0 28 28
BH ierminated ot 10.0 m depth from exisiting ground level
Hota:
SPT - Standard penetration tess R - Rebound C - Core
UDS - Undisturbad sample * - Sample mol mineved Site Enginssr: Mr. Immanuvel Jabazingh
CR - Core Recovery RO - Rock Quality Dessnation

ANMENURE




e BUREAU VERITAS (INDIA) PVT. LTD.
E@J BORE LOG
HiE S S

Geotechnical Investigation for the plan showing e proposed construction of non- sant © 03042023
high rise group devolopmaont consists of 28 blooks, biock 1 to 27 : ground floos + ghe o peppen .
coete Tirst floor, tofalky 221 diu, elulshouse biock-20 | ground floor + lirst floor + second
Profact jioor with swimming pool, comprissd in 3.008.26T117, 267118, 267/19, 26720,
26721, & 267122 of Sathankuppam wiitage (hamiet of Pudhupakkam), Vandalur Date of Completion : 02042023
tnluk. Chengalpaiiu distrbel

Cliant - Mis. Casagrand buliders Pvi Lid, Ground waler level: 1.8m
BH Mo - 16 Roduced level : B89
Location: Kalambakiam ¥- coordinate: 26822262 Y-Coordinato: 6704964 Mathod:  Fotary Drilling
Thickness Detalls of sampling SPTN RGD Running
Remarks
Dapth Doscription of Strata of Strata | Legend Typs Depth (m) Value CR[%) (%) Time g8
fm) {min]
6.0
os 0.5
Brownizh Clayey SAND
1.0 50R
For 12cm
1.5 S5PT 1.5 Panelration
2.0 —
Biackizh Brownlsh Very
Dengas Silty SAND 50R
Far 3cm
3.0 1.5 SPT a0 Penatrafion

Blackish Brownish Very

Dense Sily SAND
4.0 (Completely Wealhered 100R
Rock) Far 3cm
1.5 SPT 4.5 Panstration Waah
b == Sample
5.0 ) =il
Blackish Brownish S
Completely Weathered SEE
RQGE ." 4 - S
7.0 1.5 == = fie c* 6.0 il Mil
|BH teminsted at 8.0 m depth from oxisiting ground leeel
Mota:
SPT - Standard penetmation tes! R - Riebound C-Core
UDS - Undisturbad sample * « Sample not relrieved Site Enginser; Mr. Immanuvel tabasingh
CR - Core Recovery ROD - Rock Qualily Designalian

BT Casaprunde- | Rée 1 79511
ANNEXURE |




ke, BUREAU VERITAS (INDIA) PVT, LTD.
{@’ BORE LOG
EinEs

Gaotechnical Investigntion for the plan showing the propesed construction of non-
higgh rise group development consists of 38 blocks, block 1 to 27 ; grownd fioor +
first Noor, totally 221 dlu, clubhouse block-28 ; grownd floor + Trst floos + second

Date of commancement © 02042023

ANNINIREN

PrOdOCE: (e it wwimming pocl, compeised in &.nos 267117, 267/78, 26718, 277,
267721, & 24712 of Sathankuppam village (hamilet of Pudhupakkam], Vandalur Dale of Completion : 03.04.2023
taluk, Changalpatiu district,
Climnt - Mis. Cosagrand buildors Pvi Lid. Ground waber level: 1 8m
BH Np - 17 Faducad bval @ 581
Losatian: Kalambakiam K- coordinate: 26180452 ¥-Coordinate:  64%9157 Mathod:  Rotary Drilling
Thickness Details of sampling SPT N RGD Running
Dapth Dezcription of Strata of Strata | Legend CR (% Ti Remarks
i =ae Type | Depth(m) | Value S e ll'l':::l
0.0
DS 05
Brownish Ciayey SAND
10 17IE0R
For 12cm
16 SPT 1.5 Penatration
20
Grayish Brownish Very
Dense Clavey SAND EOR
For 10cm
0 1.5 SPT 3,0 Pensiration
Brownish Very Danse Silly
4.0 SAND s50R
Far 3om
1.5 SPT 4.5 Penairation
5.0 )
Brownish Very Densa Silty
SAND (Completaly
Weathered Rock) 100R
Far dcimi
6.0 1.5 SPT 6.0 Penairabon Wash
TEH Sample
Brownish Complately ] I
7.0 Wealherad Rock 5
1.5 = | =i | T5 Mil Nil
BH tsrmineted st 7.5 m depth from exisiting grownd level
Nota:
SPT - Standard penatration tes R - Rebound G- Caore
UDS - Undisturbed sampia * - Sample not retrieved Site Enginesr; Mr. Immanuvel Jabesngh
CR - Com Recavery ROD - Rock Qualily Designatian

BVAGTA asdprande | B | T 00



e BUREAU VERITAS (INDIA) PVT. LTD.
{@? BORE LOG
Laasai
Gaotechnical Investigation for the plan showing the proposed construction of mon-high Dinfe of commencernend © 12042073
rise group developmant consists of 28 blocks, block 1o 27 : grownd fleor + first foar,
Project: totally 221 ddu, clubhouse biock-28 : ground Haor + firel fioor + second foor with
swimming pool, comprised in &.nos 267117, 26718, 267019, JGT(20, 267121, & 267722 of
Sathankuppam villags (hamiet of Pudhupakham), Vandalur talub, Chengalpiiu distict Date of Complation : 62042021
Climnt : M!s. Caspgrand bubkders Pyt Lid Ground water leval: 1, Bm
BH No : 18 Reduced el : 58]
Location: Katambakkam K- cogrdinate; 9642.7849 Y-Coordinate: 6970681 Mathod: Rotary Orilling
Detalls of sampling Running
Thicknass of SPTH RQD
Depth Description of Stratla Strata (m) Legand Type Dapth (m) Vsiue CR (%) (%) ;r:: Remarks
0.0
oS 0.5
Bronwnish Clayay SAND
1.0 THEEIR
For 12em
SPT 1.5 Penelraton
20
133250R
Far 9em
30 Brownizh Grayish Very SPT a0 Penetration
Dense Clayey SAND
a0 100R
For 3em
SPT 45 Panstration
Brownish Grayish Vary
50 Dense Siity SAND Wash
(Completaly Waathared Sampla
Fack)
BH lsrminsted ot 5.0 m depth from exisiting grouwnd level
LEITE
SPT - Standard panatration teal R - Rebound C-Cora
UDS - Undisturbed zample * - Bample not minevad SHe Enginesr Mr, Immanuvel Jabasingh
CR - Core Recovery ROD - Rock Cualily Dessgnation

ANNEXLIRE 1
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o) BUREAU VERITAS (INDIA) PVT. LTD.
) BORE LOG
Ll
L] hnical ivens Ligation for thi: plan showing the proposed construction of non-high Date of commencamend = 03,04 3523
rise group development consists of 38 blocks, biock 1 to 37 & ground Hoor + First oo,
Project: totally 221 diu, clubhouse Block-28 : ground floor + first floor + second floor with
swimming pool, comprised in s.nos 28717, 20718, 267109, 2ETI20, J67i21, & 26722 of
Sathankuppam viltage [hamiet of Pudhupakkam), Vandalur taiuk, Chongaipatty district Diie of Completion @ 1304 7023
Clbent - Mis. Casagrand builders Pvi Lid Ground witer level; 1.0m
BH Np - 18 Roduced levol - 884
Location: Kelambakkam ¥- poordinate: 258G.7431 Y-Coordinate:  HA7.53%4 Mathod: Rotary Drilling
Details of sampling H_unnlng
. Thickness of SPTHN RQD
Dapth Description of Strata Strata (m) Legend Type Depth (m) Vil CR %) (%) !L'I'm].wmmJ Ramarks
0.a
Ds 0.6
Brownish Clayey SAND
1.0 221508
Far 2em
1.6 SPT 1.5 Pensiraton
20
Grayish Brownish Very
Dense Clayey SAND EiR
Far 3cm
3.0 1.5 sSPT" 3.0 Fenatratan
Grayish Brownish Very
Dense Sily SAND
4.0 {Complataly Weatherad 100R
Rock) For 3cm
15 SPT* 45 Pensiratian Wash
I EEE Sampie
50 " B EEE
Grayish Brownish o 7Y i
Completely Weathered
Rock
5.0 1.5 1B G.0 Mil Mil
BH terminaled at 6.0 m depth from exksiting ground beeol
Mota:
SPT - Standard penetration tesl A - Rebound C-Core
VDS - Undisturbed sample * = Gample not retriaved Site Enginser: Mr. Immanwvel Jabasingh
CR - Core Recovery RO - Rock Quality Designaton

BV G T magrande. | BSG1 TSR0
AMNEXLIRE I




BUREAU VERITAS (INDIA) PVT. LTD.
BORE LOG
Gaotochnical investigation for the glian showing e proposed construction of nan-high Diate of commencement : 05.04,2023
rise grougp developmant consists of 28 blocks, block 1 to 27 | ground floor # first floot,
Project. iotally 221 diu, clubhouse block-18 : ground flear + lirst eor + secend feor with
swimming pool, comprised n s.nos 26TAT, 26THE, 267/19, 267120, 267121, & 267122 of
Spthankuppam villago (hamiet of Pudhupakkami, Vandalur taluk, Chongalpattu district. Oute of Completion : 65.04 2003
Cliont : Mis. Cosagrand builders Pyt Lid, Ground water level: 1,6m
BH No : 30 Redhucad lovel @ 197
Location: Ketambakkam E- coordinme; 26046081 Y-Loordinate:  T16.3338 Methad: Rotary Drilling
Details of sampling Running
Thickness ol SPTN RQD
R
Dapth Descriplion of Strats 5 (m) Legend Type Gepth (m) Vilos CR (%) (%) Fmr:; emarks
0.0
DS 0.5
Brownizh Clayay SAND
1.0 2050R
For 12em
1.5 SPT 1.5 Penetration
2.0 -
An/s0R
For 1icm
3.0 5PT ad Parwtralion
Graywsh Brownish Very
4.0 Dipnse Claysy SAND 50R
For 10cm
SPT 4.5 Panelration
50
50R
For 2em
6.0 4.5 S5PT 6.0 Penetration
Grayah Brownish Very
Dense Siktty SAND 100R Wash
{Completely Weathered For 2cm Sampla
7.0 Roek ) 1.0 SPT 70 Penairation
41
= | 'EI
8.0 | e
Blackish Browmnish Whitish i I C 8.5 4 Nil
Highly Weatherad Rock AERE
o0 EREL
IENS
10.0 0 ] < 0.0 an 8
[BH tarminated at 10,0 m depth from exislting ground lewel
Mote:
SPT - Standard penatration test R - Rebound C-Core
UDE - Undisturbed sample * - Sample not relneved Site Engineer; Mr. Immanuwvel Jabasingh
CR - Core Recovery RQD - Rock Quality Designation

AMNENLRE Il

AV AT asagramde- 1506 1 77000



Sl BUREAU VERITAS (INDIA) PVT. LTD.
(@ / BORE LOG
LT
Geptechnical Investigation for the plan showing the proposed conmstruction of noa- SRR £
high rise group development conaksts of 28 blocks, block 1 10 27 : ground flocr + Dt o S - OB O30
Praject; firgl finor, totally 221 diu, clubhowse block-28 © ground floar + first floor + seoomd
" fipor with swimming pool, comprisad in s, nos. 26717, 26718, 2T/, 267720,
6T, & 26TIEE of Salhankuppam village (hamlet of Pudhupakkam), Vandalr Dale of Completion - 06.048, 2023
taluk, Changalpatin district;
CHnd : Mis. Casagrand bullders Pvi Lid, Ground water laval: 1.5m
BH Mo : 21 Reduced level : .0
Location: Hefarmisakiam ¥~ coordinate; 365010820 Y-Coordinata: 7543850 Mpihod: Rotary Deilfing
Thickness Detalls of l-ll'l'lp”l'lﬂ_ SPTN ROD Running
Dopth Doscription of Strata of Strata Ty Depth (m) Value CR (%) (%) Tims Remarks
{m) {min)
0.0
Ds 0.5
Brownish Clayey SAND
1.0
117G
1.5 ST 1.5 M=43
20
Graylsh Danse Ciayay
SAND
92eET
3.0 1.5 S5PT 30 MN=52
Grayish Very Dense Clayey S0R
SAND For 12em
40 1.0 SPT 4.0 Penatration
Brownish Grayish Yary 100R
Dense Clayey SAND Faor Bem
50 1.0 SPT 50 Fenetration Wash
Brownish Grayish Very Sampla
Dense Clayey SAND
{Completely Weathered
Rock)
BH terminated at 5.0 m depth from exiskting ground level
Mot
SPT - Standard penetration test R - Rebound C-Caore
lUD$ - Undisturbed sampie * - Sampla nat relrieved Site Enpineer Mr. Immanuvel Jahasingh
CH - Core Recovery RODC - Rock Cuality Designation

ANNEXURETI

BV G Cnsmgrande- | REa 79900




(- \] BEUREAU VERITAS (INDIA) PVT. LTD.
@ BORE LOG
B
Geoteshnical Investigation for the plan showing the proposed construction of non- .
high rize group devoloprment consists of 28 blocks, block 1 to 3T : ground floor iy T
P . tirst lloor, totally 221 diy, clubhousa block-28 | ground Neor + lirst Hoor + second
" floor with swimming pool, comprised In 5.nos, 26717, 26718, 267118, 267120,
Z6TEY. & I6Ti2E of Satharkuppam village (hamlat of Podhupakicam), Vindalsr Date of Complation : B9.04.2021
taluk, Chongalpatiu district.
Client : Mis. Cosagrand bulbders Pyl Lid. Ground water lewal: 1.5m
BH Mo - 22 Raduced laval @ .04
Location: Kelambakkam %- coordinate: 27061155 Y-Coordinata:  7TSR.5K1S Mathod: Rotary Oriling
Thicknass Details of sampling SPTHN RGO ﬁ_unnin-g
Depth Description of Strata of Strata | Legoend Type Depth {m) Value CR (%) (%) Timea Romarks
{m) {min)
0.0
0s 05
Brownish Clayey SAND
10
o2z
1.5 SPT 1.5 =34
20
Grayreh Dense Clayey S
SAND
11114428
3.0 1.5 SPT a0 WN=42
L 2950R
Gra ty SAND
yish Densa Silly S For Som
4.0 1.0 SPT 4.0 Penatration
Grayish Greanish Very 100R
Dense Sity SAND For &cm
50 1.0 SPT 5.0 Panairation
Gragnizh Very Dense Silty
SAND (Complately
6.0 Wasathared Rock) 100R
For 3em
1.5 SPT 65 Penetration
BH lerminated at B.5 m depth from exisiling ground bavel
Mole:
SPT - Standard penedraticn tesl R - Rabound C - Core
LIS - Undisiurbed sample * - Sample not retrigved Sihe Engineer; Mr. Immanuvel Jabasingh
CH - Core Recovery RGO - Rock Cuality Desigration
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ANNEXURET

BUREAU VERITAS (INDIA) PVT. LTD.
BORE LOG

Dectechnical lrivostigation Tor Lhe plan showing the proposoed construction of non-
high rise group development consists of 20 blocks, block 110 I7 : grownd Noor +
first floor, totally 231 diu, clubhouse block-28 | ground flaor + Tirst Roor & second
foor with swimming pool, comprised in snns 26T T, 2671 L, 267/19, 267120,
2T, & 26TTEZ of Sethomkuppam willage [homiot of Pudhwupakkam), Yandaiur Date of Completion @ $0.04 2023
takuk, Chengalpatte district.

Ostw of commancernant @ 10,04 2023

Project:

Chiont : Mia, Cosagrang builders Pyt Lid. Ground waler level: 16m
BH No = 23 Radisoad boval ; .12
Localiom. Helambakikarm K- poordinate: ¥TH23E3 Yloordinate)  TAUA | Mathod: Rotary Drilling
Thickness Detalls ofswpl-lnL Running
SPTN RGO
Dey Description of Strata of Strata | Legend R
wih p o g Type | Depthim) | vatue |SF| g ;'"“;1'; e
0.0
DS 0.5
Brownish Clayey SAND
1.0
1001 322
1.5 SPT 1.5 N=35
20
Grayizh Dense Clayey
S5AND 1E0R
For Bom
30 1.5 8PT 3.0 Panatration
Grayish Biackish Very 50R
Dance Sity SAND For Qam
4.0 1.0 SPT 4.0 Penatration
Biackish Vary Danse Silty 100R
SAND For 3cm
5.0 1.0 S5PT 5.0 Penafration
Blackish Very Dense Silty
EAND (Campletely sll.: auh
Weathered Rock) it
BH terminaled ot 5.0 m depth from exisiting ground level
Mobe:
SPT - Standard penetraton test H - Rebound C - Core
LIDS - Undisturbed sample * . Bample nol retriaved Site Engineer: Mr. Immanuval Jabasingh
CR - Core Recovary ROD - Rock Cuslity Designation

ETI Casaprande- | B66 1 79900



" BUREAU VERITAS (INDIA) PVT. LTD.
&) BORE LOG
s
Geotechnical Investigation for the plan shewing the proposed construction of nan- 1104,
high rlss growp dovolopmant consists of 28 blocks, block 1 to 27 - ground floor + Tt I e
P— Moor, wetally 2291 diu, chubhouse Bleck-26 : ground fieor + liest Hoor + second
juct: floor with swimming paol. comprised in s.nos.267/17, 2678, 267719, 267120,
26Ti21, & 267122 of Satharnkuppam village (hamlet of Pudhupakkam), Vandalir Dinte of Completion : 1204 2023
taluk, Chengalpaiiu disivicl.
Climpt @ Mis. Casagrand buoikdors Pyt Lid. Ground water level: 1.7m
BHHe: 24 Reduced lovel : 9.4
Location: Kelambakkam ¥- coordinate: 27411347 Y¥-Coordinate:  7HA,TI9T Mathod:  Rotary Drilling
Thickness Detalls of sampling SPTN ROD Running
Dapth Description of Strata of Strata CR (%) Time Ramarks
{m) Type | Depth (m) Walue (el
{min)
0.0
DS .5
Brownish Clayey SAND
1.0
18M6M8
1.5 SPT 1.5 W=34
20 Brownish Grayizh Dense w
Claysy SAND
1.0 uos 28
Brownish Grayish Sifly 30333
an SAND 0.5 EP1 a.n W=k3
Grayich Very Dense Clayey
40 SAMND HIR
Far 13cm
1.5 SPT 4.5 Penatration
50
Brownish Very Dense Siily GOR
SAND (Completaky For 3em
6.0 Waeathered Rock) SPT £.0 Penetration
100R
For4om
20 SPT 6.5 Panatraiicn
e Waeh
G T-5 il Mil Sample
o
8.0
Brownish Completely
Weathared Rock HEH
HIEEE
8.0 EE an Mil Hil
10.0 as [TEE e 10.0 il il
BH terminated at 10.0 m dapth from o iting greund level
Mata:
SPT - Standard penatralion tesl R - Rebound C - Com
LiDS - Undislurbed sample * - Bample not retrieved Site Engineer: Mr. Immanuvel Jabasmngh
CH - Core Recovary RQD - Rock Cuality Dasignation

BVGT Cassprande- | BbG1 794510
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E ;. BUREAU VERITAS (INDIA) PVT. LTD.
) BORE LOG
L
Geotechnical Investigation for the plan showing the proposed construction of mom- z
kg e prodip devalopmanit oty 06 20 Hoska: bledk 11627 1 gaoaid Hlady # Date ol comsmoncoment - 10.04.2023
Predect: firat fhoor, totally 221 diu, clubhowse block-28 | ground floar + Trsd Noer + second
" ilenr with swimming pool, comprised in s.nos. 26717, 26718, 287719, 267120,
26T, & 2ETZZ of Bsthankuppam village (hamiat of Pudhugakkam), Vandadue Dt of Completion - 10.04.2023
taluk, Chengatpatta district.
Chent = Mis. Catagrand builders Pyl Lid, Ground walas level! 1.6m
BH Mo : 28 Reduced level ; .41
Location! Kelambakkam ¥- coordinate: ITER.0T24 Yo-Coordinata, 160886 Method: Fotary Drilling
Dapth Description of Strata T:llm Legand ftln el SN CR (%) b T!-m:m Remarks
Type Depth (m) Valus (e
[m) {min]
0o
D& 0.5
Brownish Clayey SAND
1.0
455
1.6 SPT 1.5 N=10
20
Grayish Yellowish Madium
upDs 25
Dernse Gl AND
sy 32/50R
For 13cm
3o 1.5 SPT an Penatration
50R
For 12cm
4.0 | Brownlsh Viery Donse Silty SPT 4.0 Penalration
SAND
100R
Fordcm
5.0 2.0 SPT 5.0 Penetration
Brownizh Very Dense Siliy
SAND (Completely 15": “Tﬁ
Weathered Rack) e
BH terminated at 5.0 m depth from exisiting ground level
Motn:
SPT - Standard penatraton tes R - Rebound C - Core
UDE - Undisiurbed sample * - Sample rot retrieved Site Enginear; Mr, Immanuvel Jabasingh
CR - Core Recovery ROD - Rock Qualily Designation

BV O 1 Bl | TG
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ANNEXURE III
LABORATORY
RESULTS




[VERITAS

Project: Geotechnical Investigation for the plan showing the proposed construction of non-high rise group development consists of 28 blocks, bleck | to 27 : ground loor + first floor,
totally 221 d/u, ¢lubhouse block-28 ; ground foor + frst floor + second floor with swimming pool, comprised in s.n0s.267/17, 267T7/18, 267/19, 267/20, 267/21, & 267/22 of
Sathankuppam village (hamlet of Pudhupakkam), Vandalur taluk, Chengalpattu distriet,
Client: M/s, Casagrand Builder Private Limited
Location: Kelambakkam
TABLE -1
tory Test Resulls on Soil Samples

Carain Size Distribution (%) Atterberg Limits (%%) Direct Shear Test
Sample Depth Sand Silt n?:lh‘ Maoisture 1S

BH Mo, tvpe {m} 2 e Ligquid Plastic Plusticity T C : cantent (%) Classification

. Caravel & Limi Limi Inde (g/ccd oL ‘.}HIE{EI

Coarse Med Fine Clav JAmit Jimit ndex (kgieml)

D5 0.5 4 3 32 30 3l 28 15 . 14 - 1 - - 21.3 SC |

SPT 1.5 3 3 23 21 50 37 18 19 - | - - - SC
BH-1 SP 3.0 1 3 25 20 51 39 18 21 - - - - sC

SPI 4.0 I 4 34 [ 42 i1 16 17 - | . - - S

SPT 5.0 1 12 58 fi 3 MNon-Plastic - . - - . P

DS 0.5 £] 3 0 25 30 E% 15 19 - - - - S
BH-2 5PT |30 12 15 41 20 12 . . . - M

! _ Non-Plastic

SP | f.01 LR fy 18 17 26 - - - - SM

DS 0.5 0 2 42 20 27 29 13 | 16 ; . v . SC

SPT 1.5 3 3 1 9 | 74 49 23 | 26 . - . - Cl
BH-1 :

SPT 30 3 fi 27 24 40 i7 16 21 - - - - 5C

SPT 4,0 i 24 a7 17 12 Mon-Plastic - - - SP-5M
BH-4 DS 0.5 9 B a7 25 13 Mon-Plastic - - - M

Annexure 11 BVGTCasagromd- 1 5661 701




31
Grain Sire Distribution (%) Arterberg Limits (%%) Direct Shear Test
Sample Depth Rand B““,h Moisture IS
: il - : Dhensity g : i :
iype (m} Gravel & Liguid Plastic Plasticity ( 1-"1.'1:!- L O (deg) content (%) Classification
Chases Med Fine Limit Limit ITndex E (kg/em2) "
SPT 1.5 9 5 25 24 37 14 16 18 - - - - s
HH-4 5PT 1.0 | & 30 25 3% 15 16 19 - B - - SC |
SPT 4.0 32 535 7 0 & Non-Plastic - - - - SP-SM
0s .5 3 4 36 30 27 MNon-Plastic - - - - M
SF1 1.5 5 4 24 24 43 42 24 18 - - = = SC
BH-5
SPT 0 2 5 21 29 I 43 H“ 24 20 . - - - SC
[
SPT 4.5 18 il 42 1 i B MNon-Plastic - - = = SP-SM
s 0.5 0 i 45 35 17 - - - 14.6 SM
SPT 1.5 20 18 34 13 15 Non-Plastic - - - - SM
BH-6 SPT 30 # 7 42 28 15 - - - - SM
SPT 4.0 i b 43 21 28 23 12 11 - - - - SC
sSPT 5.0 n 46 21 i | . Non-Plastic - - . - 5P
DS 0.5 3 4 40 37 16 Mon-Plastic - - - 13.0 S
SPT 1.5 12 8] 23 18 A6 27 12 15 B - - = SC
BH-7
SPT 1.0 16 & 44 12 i2 - - - - SP-SM
Non-Plastic
S 5.0 43 29 26 l | - - . - SW
| DS 0.5 0 2 32 42 24 28 13 15 - . . . SC
BH-8
| SPT 1.5 1 8 19 19 43 19 19 17 - SC

Annexure 111 BY/GT/Casagrand- 18661 799/01




BH No.

Sample

type

Depth
{m})

Gravel

Grain Size Distribution (%)

Liquid
Limit

Atterberg Limits (%)

Plastic
Limit

VERITAS

IYireet Shear Test

IS

Clnssification

BH-& SPT 3.0 4 22 49 41 20 SC
DS 05 1 ks 1 k11 17 SC
SP1 1.5 17 23 34 13 18 s
BI-4
5P 3.0 1 24 42 14 20 &0
5P .0 21 3 g Non-Plastic SP.SM
oS 0.5 5 20 46 kS 20 &C
SPT 1.5 0 12 249 25 12 8O
BH-10 SPT 3.0 2 23 40 32 16 SO
SPT 4.0 1o 1% 0 SM
MNon-Plastic — = ==
SPT 5.0 51 1 B SW_SM
s 0.5 ] 39 35 0 6 SC
SP1 1.5 ] 14 3 W
SPT 3.0 1 20 17 SM
BH-11
5F1 4.0 { 11 4 Non-Plastic sp
SPFT 5.0 { 7 k| 5P
SPT 6.0 3 5 f SW-5M
DS 0.5 1 36 25 Non-Plastic SM
BH-12 SPT 1.5 o 23 37 33 16 | HE
517 30 1 26 41 39 1% 1 sC

BY/GTAC asagrand- | Seb | 79T




| VERITAS |
Grain Size Distribution (%) Adterberg Limits (%) Direct Shear Test
Sample Depth Sand - H“”.‘ Moisture IS
; Sili aF Ak : - o Idensity I o = - ;
BH MNu. type (m) Grs ., Ligguid Plastic Plasticity A C i content (%)  Classification
- sravel & ek HEEH 1 (plec) b € (deg)
s Med Fine Cias Limit Limmit Index thgiemd)
BH-12 S5PT 5.0 6 30 30 3 2 Mon-Flashe - - - - P
DS 0.5 0 2 s 2 | 3 28 15 13 : - s 16.8 SC
SPT 1.5 3 2 23 23 49 30 7 | n : 2 : : SC
BH-13 SPT 3.0 ] 13 3l 17 19 - - - - SM
SPT 4.0 0 ] 20 T | 3 Non-Plastic - - - - SP-SM
SPT 5.0 0 10 65 13 | 12 - . : : SP-SM
DS 0.5 2 2 35 33 | 28 29 3 16 - : ] i SC
SP1 1.5 L1 2 26 25 16 34 I8 I - - - - SC
BH-14 -
SPT 3.0 12 10 22 27 20 3 16 15 - - 18
SPT 45 13 o I8 19 43 42 22 20 - - S
(3] 0.5 2 2 4 36 26 24 13 11 - - sSC
5PT 1.5 14 3 24 18 g 34 16 18 - - - - sC
BH-15 '
SPT 3.0 14 f 31 21 28 25 13 12 - - - sC
SET 4.5 I3 8 20 16 41 38 o 149 - - - - sC
SPT .0 67 20 11 1 | - - - - W
BH-15 | Mon-Plastie
SPT 7.5 60 16 17 4 3 - - - - W
DS (1,5 0 0 26 iz 42 3z 13 20 . - - - SC
BH-16 SPT 1.5 2 6 51 22 19 - - - - SM
Mon-Plastic
| spT a0 0 5 84 8 3 N NN . . sp

A 1R
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EXGET
Grain Skze Distribution (%) Atterberz Limics (%) Direct Shear Test
Sample Depth Sand il r::::::;‘ Muoisture IS
BH No. type (m) 2 e, Ligquid Plastic Plasticity ey : ; content (%)  Classification
Gravel ) & Limi g diix (gfec) kiferm?  (deg)
Coire Med Finie Clay it Limit Index (kgiemi)

SPT 4.5 i 23 59 9 o - - s - SP-5M
BH-16 Mon-Plastic .

SPT 6.0 ] 20 53 g 18 . - - - SM

125 0.5 5 7 20 3 28 25 14 11 . - - 18.4 SC

SPT 1.5 21 10 23 18 28 25 13 12 . - - - SC

SPT 3.0 5 1] 42 21 16 - - - . 5M
BH-17

SPT 4.5 ] 26 57 3 14 . - - - 5M

Mon-Plastic

SPFT 6.0 5 30 61 2 2 - - - SP

SPT 75 2 39 32 2 25 % - SM

DS 0.5 1 . 34 i3 k] 20 7 13 - 2 = SC

SPT 1.5 o & 24 25 36 3l 16 15 - - . - SC
BH-18 SPT 3.0 5 10 39 21 25 22 12 0 . - - = SC

5P 4.5 18 34 19 3 I - - - - SP

Non-Plastic

SPT 5.0 8 36 45 2 f 5 - E : SP-SM

DS 0.5 18 6 30 21 25 2 | 12 w | - . : : SC

SPT 15 | 12 31 26 27 25 |13 iz | - - . . 8¢
BH-19 SPT 30 12 53 32 1 2 - - - - sP

SPT 4.5 i5 32 29 3 I Non-Plastic - - - - SW

SPT 6.0 57 20 11 1 11 - - - - SP-5W
BH-2() h DS 0.5 (1 3 a4 11l 26 20 11 9 - - SC

Annexure [11 BVAGT/Casagrand- 1 B66 1 79901




(BUREAU|
Grain Size Distribution (%) Atterberg Limits (%) Direet Shear Test
Sample Depth Sanid l}::::::h - MMoisture I5
ype {m} ) Liguid Plastic Plasticity p il O (deg) SomEEN (%) Classification
! Coarse Med Fhie Limit Limil Lndex B/ee) {kg/em) &)
S 1.5 2 1 26 32 D ki 14 16 . - - - SC
SPT 30 2 4 i6 24 34 I 28 12 15 - - - - sSC
BH-20 SPT 4.5 £} 3 28 34 iz | 28 1 17 - - - - S5C
SPT 6.0 31 48 19 1 . . : : - SP
Non-Plastic
SPT 7.0 53 i35 10 I | - = - - SW
Ds (.5 5 Q 35 28 23 22 11 1] - - - - sSC
SPT 1.5 9 9 30 9 | 3 34 5 19 : . - : SC
BH-21 SET 30 13 4 23 21 37 33 14 19 - - - - SC
SPT 4.0 25 3 21 29 20 18 10 8 - - - - sSC
SPT 50 i7 ] 4 12 34 29 14 15 - I - - - sC
D% 0.5 1 1 31 33 34 3 16 15 . % - - SC
SPT 1.5 6 11 35 I8 30 29 13 16 - - . - SC
BH-22 . 1
SPT 3.0 20 11 29 16 24 - | - - - SM
Mon-Plastic |
SPT 4.0 7 L5 | 42 19 17 - - - - SM
DS 0.3 0 0o | 22 29 49 30 16 23 - - - - SC
SPT 1.5 0 4 29 24 43 41 22 19 - - - - SC
BH-23
5PT LRV 3 5 52 20 20 - - - - SM
= — Mon-Plastic |
SPT 5.0 0] 2 74 3 11 SP-SM
BH-24 35 0.5 3 3 43 25 26 27 12 15 S0

Annexure 111




Grain Skre Distribution (%) Atterbers Limits (%) Direct Shear Test

Sample Depth Sand I'.'[E‘“IFI ; Mpisture 1S
BH Na. type {m) i Liquid Plastic Plasticity '_u_]'“ y C o content (%) Classification
(sravel P e ’ (pfec) al= € (deg)
Catss Med Flsie Clav Limit Limit Index (ko/cm2)
SPT 1.5 2 2 23 24 40 42 22 20 - = E - sC
| SPT 2.5 14 10 34 2% 16 Non-Plastic | 190 0,07 2% 10.9 SM
3H-24
SPT 1.0 o f 22 23 15 14 18 16 - a - - sC
sSPT 435 11 23 46 11 9 Mon-Plastic - - - I - SP-5M
DS (1.5 0 | 23 43 i3 il 14 17 - - - - SC
SPT 1.5 3 i1 34 21 il 29 15 14 - - - - SC
BH-25 -
SPT 25 5 4 25 27 39 is 21 14 1.97 a.15 26 2 sC
SPT | 30 19 17 a0 15 19 Non-Plastic 2 - ' - : SM

*SM- Silty SAND; 5C- Clayey SAND; 5W- Well Graded SAND; SP- Poorly Graded SAND

TABLE -2
Laboratory Test Results on Rock Samples

Specific

Water Diensity

] { 3 - e
Depth (m) gravity Ahsorption (%) (o/ce)

{(G)

BH-11 9.0-10,0 2.71 (.93 2.80
BH-15 9.0-10.0 2.74 0,80 2.70
BH-20 9.0-10.0 2.80 0.57 -

Armexure 111 BYV/GT/Cosagrand- 18661 790



H'ERITﬁF.-

Specific
Depth (m) gravity
()

Waler Density
Absurption (%) (@)

9.0-10.0

Chemical Test Results on Soil Sample

BH-1 1.5 8.3 0,033 021

BH-3 2, T.hi 0.026 (.18

BH-10 koS 44 | 0,031 .67

B BH-21 1.5 £.56 (.030 .11
BH-22 1.5 B 0.033 0.14

BH-25 3.0 T.E8 0.033 .18

Chemical analysis on soil sample indicated that the site fally under Class 1 for Suiphates and chlorides (ax per IS 436:2000).

Annexure 11 BY/GT/Casagrand- 1 B6b1 TN



[BUREAU |
TABLE - 4
Chemical Test Results on Water Samples

BH No Chloride as Cl Sulphate as 503

{mg/l) (mg/1)

BH-1 352.06 172.97 7.89
BH-3 229,97 173.49 7.80
BH-20 177.28 153.75 7.91
BH-25 219.97 159.41 7.99
Well Water 34.00 14.93 B.15
Stipulations of 500 mg1 max. for RCC 400 mg/l max. Shall mot be loss than 6
1S 456:2000 2000 mp/l max. for PCC

Annexure 1] BV/GT/Casagrand- 1866179901
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ANNEXURE-IV

Sample Calculations:

Shallow foundation: Isolated Footing on soil
For BH-18
Shear Criteria: (as per 1S: 6403)

B= 2m; L=2m; Df=1.5m; Density of Soil= 1.8g/cc; C=0.00kg/cm?; (=35 (Based on SPT N
Value as per IS 6403); water table Correction Wg=0.5

Bearing factors: Ne=46.03; Ng=33.21; Ng=47 88

Shape factors: Sc=1.3; Sq=1.2; Sg=0.8 (Square)

Depth factors: De=1.28; Dg=Dg=1.14{0=10)

Inclination factors: Ie=Ig=lg=1

Qu= C Nc Sc De Ie +q (Ng-1) 5q Dg iq + 0.5 g B Ng DgSg 1g Wg
FOS=3.0

EShear criteria SBC Qa = 67.26t/m2 corrected to 60t/m2

Settlement Criteria:
From 1.5 to 4.5m
N values = 100

I
5. = aa(aﬁ)T’”"f,f_,

¥

Breadih of footing — 2.0m Length of footing= 2.0m
Df= Depth of foundation= 1.5m

H= thickness of layer = 3.0m

B" = B/2= centre of foundation -1.0m

u =Poisons ratio of soil — 0.3

Es= Modulus of elasticity of the soil under the foundation = 300 (N+ 6)/100 = 318kg/cm’
[s= Shape factor- .391

So= foundation pressure= 4kg/cm?
m'= L/B=1

n'= HA(B/2)=3

Annexure IV BY/GT/Casagrend-1 8661 79911



= factor that depends on the location of the foundation where settlement is being caleulated=
4

If- depth factor= 0.7
Total Immediate settlement in soil Si= 12.516mm<=25mm

Therefore, Safe allowable bearing pressure is considered as 40t/m2, and the settlement
found to be with in permissible limit of 25mm.
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ANNEXURE V
CORE BOX PHOTOS OF COLLECTED SAMPLES
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ANNEXURE I
PLAN OF BOREHOLE
LOCATION
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

“ Property Buying Assistance, Property Selling Support, Market
Price Analysis, Owner Outreach and Negotiation.

Legal & Documentation Services

“ Certified EC, Patta, legal opinions, property verification, due
diligence, litigation solutions, and legal heir certificates.

Property Development & Approvals

V Building plan approvals, construction, layout and sub-division
approvals, zone conversion, and occupancy certification.

NRI & Investment Services

\/ Escrow Services, Rentals, Litigation Solutions, Property
Valuation and Property Management

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.

Verified ¢ RealEstate”


https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
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