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Attention: Mr. Guru
Site Engineer

Geotechnical Site Investigation
Boring 1 through 3
Proposed Residential Apartments Building Site
S. No. 260 / 1A Part (As per Patta No. 2592 — S. No. 260/246)
Porur Village, Chennai 600 116
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The Prasad Armstrong Yen GEC (P) Ltd., Chennai is pleased to submit this report on our
geotechnical site investigation conducted at the above location. This work was authorized by your
Work Order No. Nil dated September 11, 2023.

Estimated capacities of the recommended foundation for the proposed building are presented
here in final form together with a summary of laboratory and field data.

We appreciate the opportunity to be of service to you on this project. Please call us if you
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SUMMARY

Prasad Armstrong Yen G E C (P) Ltd. performed a geotechnical site investigation at the Proposed
Residential Apartments Building Site. S. No. 260 / 1A Part (As per Patta No. 2592 — S. No. 260/246),
Porur Village. Chennai 600 116. Maduravoyal Taluk, Chennai District, TN. The primary purpose of
our investigation was to obtain data to select suitable foundation type and estimate load carrying
capacity of the selected foundation for the proposed Stilt + 5 floors building. Expected typical
maximum column load was about 150 tons due to expected large column span and spacing. These
details were used only for estimating the preliminary foundation size and type of foundation.

The field investigation was performed from September 15 through 20, 2023. Number and location
of borings was selected to cover the plinth area of the proposed building. Boring 1 through 3 were
drilled 24.5-M below the Existing Ground Level (EGL). Borings were terminated after encountering
hard strata with SPT “N” > 100 in at least two successive tests. NX Diamond bit core barrel as used
for drilling the last 2-M of the borings in order to identify the continuity of hard strata. Tests were
conducted to determine the pertinent index and engineering properties of the soils and weathered rock
encountered. We then performed engineering analyses to develop the required design data.

Topography of the site reflects a relatively flat terrain. Visual observation infers site’s EGL was
about the Existing Road Level (ERL) of road in front of the site. Site had compound walls along all
four boundaries. Many trees, bushes, and shrubs were present in the site during the field work.
Proposed construction will be the first major construction activity of this magnitude to cover this site.
Typical soil stratigraphy of the borings was summarized below:

Boring —1:
Penetration, M
Stratum From To Description
I 0 7.0 Gray and Brown Firm to Stiff Clay
11 7.0 12.5 Gray Fine to Medium Sand
111 12.5 19.0 Gray Firm to Stiff Clay
v 19.0 22.0 Gray Green Silty Fine to Medium Sand
with Limestone Nodules
\Y% 22.0 24.5+ Brown Yellow Weathered Rock
Boring —2:
Penetration, M
Stratum From To Description
I 0 1.0 Brown Silty Fine to Medium Sand with
Brick and Stone Pieces — Filled up soil
I 1.0 2.0 Brown Stiff Clay
111 2.0 3.75 Brown Gray Silty Fine Sand with clay
1A% 3.75 6.0 Gray Stiff Clay
\Y 6.0 7.25 Gray Fine to Medium Sand with Silt
VI 7.25 8.25 Gray Stiff Sandy Clay
VII 8.25 11.0 Gray Fine to Medium Sand with Silt
VIII 11.0 19.0 Gray Very Stiff to Stiff Clay
IX 19.0 21.7 Gray Green Silty Fine to Medium Sand
with LAnestma HoduaMSTRONG YEN
X 21.7 24.5+ Brown WESTESAENRYERRING CONSULTANTS (P) LTD.
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Boring — 3:
Penetration, M
Stratum From To Description
I 0 20 Brown Gray Stiff Clay
11 2.0 2.75 Brown Gray Silty Fine Sand with Clay
Binder
Il 2.75 6.0 Gray Stiff Clay
IV 6.0 6.75 Gray Fine to Medium Sand with Silt
v 6.75 8.0 Gray Stiff Clay
VI 8.0 11.0 Gray Silty Fine to Medium Sand
Vil 11.0 19.0 Gray Firm to Stiff Clay
VIII 19.0 21.8 Gray Green Silty Fine to Medium Sand
with Limestone Nodules
IX 21.8 24.5+ Brown Weathered Rock

Data from the borings indicate presence of highly variable soils with alternative layers of sand and
clay in the top 11-M. Also, groundwater level in the site was quite high. Expected maximum column
load was about 150 tons. With the variable soil profiles of the site and shallow groundwater, shallow
foundations will undergo high and variable total settlements leading to differential settlement issues
apart from the potential liquefaction issues Therefore, to avoid these issues for the proposed building it
was recommended to provide “Tractor Mounted Direct Mud Circulation (DMC) Cast In-Situ
Pile” foundation. This type of pile installation work will have low construction vibrations otherwise it
may affect the existing building foundations and also lead to objections from adjacent building
owners. For this site it was recommended to provide a minimum 22.5- and 21.5-M total and effective
length below EGL with pile cutoff at 1-M for pile caps, tie beams, etc. Ultimate and allowable pile

capacities of various pile diameters were summarized below.

Pile Dia. | Compressive Capacity Uplift Capacity Lateral Capacity
M @ 5 mm Defl.

: Ultimate | Allowable | Ultimate | Allowable Allowable
Tons Tons Tons Tons Tons

0.45 212.62 85 145.08 48 1.73

0.50 260.37 104 161.79 54 2.15

0.60 375.72 150 195.57 65 3.09

0.75 510.04 204 247.12 82 4.79

0.90 678.35 271 299.74 100 6.78

It was recommended to provide at least a two-pile group using suitable pile diameter instead of
single pile - single column by selecting appropriate pile diameter for better resistance to bending
forces from the column loads and seismic forces. In case of columns for lift or staircase area with
close spacing and / or low loads single pile per column can be provided with a common pile cap. Also,
piles should be structurally designed for higher bending / flexural capacity for better resistance to
lateral forces during seismic events. All the pile caps should be tied together through rigid tie beams.
If single pile and single column unit is considered then extreme care should be taken to match center
line of pile and column to minimize eccentricity to avoid additional bending moments in the pile. All
the piles should be terminated with at least 0.8-M embedment in the hard strata weathered rock
layer. In the initial piles and at least one pile per two columns at pile termination depth SPT

should be performed to confirm the presence of hard stratum and confirm proper washing of

Fer PRASAD ARMSTRONG YEN
GEOTECH ENGINEERING CONSULTANTS (P) LTD.
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In the site a 2.9-M diameter and unknown depth open well was present at about 16.4-M from
Boring 3 in the North East area of the site. The open well location appears to fall within the proposed
building footprint. In the open well groundwater was at about 1.4-M below EGL. Groundwater sample
was collected from this open well for construction suitability test. Test results inferred that open well
groundwater was suitable for construction purposes as per IS: 456 - 2000 guidelines. Six soil samples
at the rate of two samples per bore (one sample from shallow depth and another one from deeper
depth) were tested for pH, chlorides and sulphates to check if the soils can affect the proposed
foundation elements in contact with site soils. Test results infer that the tested soils had acceptable pH
and acceptable concentration of chlorides, and sulphates as per IS: 456 — 2000 for construction water.

We do expect construction problems at this site due to site high groundwater conditions in
rainy season. Site’s EGL was at about ERL of road in front of the site. The Finished Ground Level
(FGL) of the site should be raised by at least 0.6-M above ERL, and the stilt floor’s Finished Floor
Level (FFL) may be maintained at 0.25-M above FGL of the site. Backfilling of the building basement
and site filling should be done with granular soil. Filling should be compacted properly to achieve
proper densification to avoid settlements in flooring.

In case of pile foundation proper care should be taken in pile installation to minimize / avoid pile
bulging / necking / improper concreting due to presence of variable soil profiles. For pile
installation good quality bentonite and bentonite solution of suitable density should be used to
minimize pile side wall collapse leading to necking problems. At pile termination depth bore should be
properly washed and cleaned of all loosened material to prevent concrete contamination due to
possible collapse of sand from pile side surface. For the encountered site soil profiles “Hvdraulic
Rotarv Rig” was not recommended due to presence of thick lavers of sand soils. For any reason
hydraulic rotary rig has to be considered then it is necessary to reevaluate pile capacities based on
the rig parameters based on input from piling contractor side, evaluate rig operations in the site, install
test pile to check feasibility, check test pile for defects by Non-Destructive Tests (NDT), and perform
a few initial load test to confirm the load carrying capacity of the pile installed by the hydraulic rotary
rig. Also, NDTs should be performed on each and every pile of the planned building to confirm the
pile integrity. Pile load tests should be conducted as per relevant IS code to confirm the load
carrving capacities recommended above and also to check quality of pile installation.

In the site a 2.9-M diameter open well was present in the north east portion of the site. This well
appears to fall within the footing print of the proposed building. Therefore, it will be necessary to plan
foundations at this location with due consideration to the presence of the open well. In case the open
well was planned to be closed then the filling should be done using granular material. The orientation
of the foundations should be selected to avoid foundations in the filled up well area.

All structures have to be designed for higher seismic forces (Zone III) due to increased seismic
activity in peninsular India in the last decade and half. Seismic events of 5.1 magnitude on August 24,
2021, 5.1 magnitude on February 12, 2019, 7.9 magnitude on April 25, 2015, 6.0 magnitude on May
21, 2014, 8.4 magnitude on April 11, 2012, 7.2 magnitude on June 13, 2010, and 7.6 magnitude on
August 11, 2009 with epicenters in Himalayas, Bay of Bengal, and near Andaman Islands were felt at
Chennai. It is recommended to provide rigid plinth beams in ground level, columns designed for shear
forces or shear walls in the structure, and continuous lintels in each floor. Lintels must be integgtﬁd

into columns of the structure. Plinth beams must be designed toSR& HREIND Q’é@g&%&g&i‘?m Ne
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loads in case of differential settlements. Site Boring 3 soil profile with Ground Water Level (GWL) at

O-'M below EGL infers “Low to Medium” seismic susceptibility. Under a seismic event of 6.0

Richter scale, and peak ground acceleration of 0.16g the total estimated vertical settlement was 10.10

cms.and total horizontal displacement was about 5.01 cms at EGL. Iwasaki liquefaction potential was

3.(1)6mferring “No_Liquefaction.” As per IS code for Zone III design horizontal acceleration was
.16g.
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INTRODUCTION
Purpose and Scope

Prasad Armstrong Yen G E C (P) Ltd. performed a geotechnical site investigation at the Proposed
Residential Apartments Building Site. S. No. 260 / 1A Part (As per Patta No. 2592 — S. No. 260/246),
Porur Village. Chennai 600 116, Maduravoyal Taluk, Chennai District, TN. The primary purpose of
our investigation was to obtain data to select suitable foundation type and estimate load carrying
capacity of the selected foundation for the proposed Stilt + 5 floors building. Expected typical
maximum column load was about 150 tons due to expected large column span and spacing. These
details were used only for estimating the preliminary foundation size and type of foundation. To
accomplish these purposes, the following tasks were performed:

(1) Boring 1 through 3 were drilled 24.5-M below EGL to explore subsurface stratigraphy to
obtain soil and weathered rock samples for lab tests;

(2) Tests were conducted to evaluate the pertinent index and engineering properties of the
foundation materials; and

(3) Engineering analyses were performed to develop foundation design information for the
proposed building foundation.

Report Format

The initial sections of this report contain brief descriptions of the field and laboratory phases of
our study. A general soils description is then presented, followed by discussions of foundation design
calculations followed by a brief on construction considerations for this project.

FIELD AND LABORATORY INVESTIGATIONS

Exploratory Borings

Soil conditions at the site for the proposed building area were explored by Boring | through 3.
Boring location details are presented on Plate 1. Number and location of borings was selected to cover
the plinth area of the proposed building. Boring 1 through 3 were drilled 24.5-M below EGL. Borings
were terminated after encountering hard strata with SPT “N” > 100 in at least two successive tests.
NX Diamond bit core barrel as used for drilling the last 2-M of the borings in order to identify the
continuity of hard strata. Tests were conducted to determine the pertinent index and engineering
properties of the soils and weathered rock encountered. We then performed engineering analyses to
develop the required design data. Groundwater was seen in the site’s open well at 1.4-M below EGL.
Log of Boring is presented on Plate 2 through 4.

Field and Laboratory Tests

Borings were drilled using Calyx drilling unit. In the borings SPT was performed at 1-M interval
upto 10-M, at 1.5-M interval upto 20.5-M, at 2-M interval beyond 20.5-M. SPT consists of driving a
standard split spoon sampler, 51-mm outside diameter and 38-mm inside diameter into soil under the

blows of a drop hammer of 63.5 kg falling weight freely ‘h‘°§§3§§2‘?@ﬁ§m&§%‘ﬁ§§%§ﬁ§%
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required for 30-cm of penetration of sampler in soil is designated as N value and it is termed as SPT
blow count. Detailed information regarding SPT can be found in the IS: 2131 code of practice.

The soil-testing program was designed to evaluate pertinent index and engineering properties of
the foundation soils. During the field operations soil or rock samples were collected at 1-, 1.5-, and 2-
M intervals either disturbed or undisturbed as the case may be. All samples were shipped to our
Chennai laboratory where pertinent index properties - grain size analyses, natural water content,
Atterberg limit tests were performed on collected soil samples. All the test results are tabulated on the
Summary of Test Results on Plate 5. Grain size distribution curves of tested soil are presented on Plate
6. Summary of Water and Soil Chemical Test Results are presented on Plate 7.

GENERAL SOIL CONDITIONS
Topography

Topography of the site reflects a relatively flat terrain. Visual observation infers site’s EGL was
about ERL of road in front of the site. Site had compound walls along all four boundaries. Many trees,
bushes, and shrubs were present in the site during the field work. Proposed construction will be the
first major construction activity of this magnitude to cover this site.

Soil Stratigraphy

The soil stratigraphy disclosed by our investigation is presented on the log of boring on Plate 2
through 4. The soil stratigraphy is based on classification of soil samples recovered from the boring,
and our observations during drilling operations. A generalized summary of the major soil strata is

tabulated below:

Boring —1:
Penetration, M
Stratum From To Description

I 0 7.0 Gray and Brown Firm to Stiff Clay
II 7.0 12.5 Gray Fine to Medium Sand

11 12.5 19.0 Gray Firm to Stiff Clay

IV 19.0 22.0 Gray Green Silty Fine to Medium Sand

with Limestone Nodules
\Y 22.0 24.5+ Brown Yellow Weathered Rock
Boring — 2:
Penetration, M
Stratum From To Description
I 0 1.0 Brown Silty Fine to Medium Sand with
Brick and Stone Pieces — Filled up soil

I1 1.0 2.0 Brown Stiff Clay

111 2.0 3.75 Brown Gray Silty Fine Sand with clay
1AV 3.75 6.0 Gray Stiff Clay

\V4 6.0 7.25 Gray Fine to Medium Sand with Silt

VI 7.25 8.25 Gray Stiff Sandy Clay

VII 8.25 11.0 Gray FinE¢o PRA®ASARIMETRSNG YEN

VIII 11.0 19.0 Gray VeSF%‘ﬁ?PF&%?F&‘w&SPNSULTANTS (P) LTD.
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IX 19.0 21.7 Gray Green Silty Fine to Medium Sand
with Limestone Nodules
X 21.7 24.5+ Brown Weathered Rock
Boring - 3:
Penetration, M ,
Stratum From To Description
| 0 2.0 Brown Gray Stiff Clay
11 2.0 275 Brown Gray Silty Fine Sand with Clay
Binder
111 2,75 6.0 Gray Stiff Clay
v 6.0 6.75 Gray Fine to Medium Sand with Silt
v 6.75 8.0 Gray Stiff Clay
VI 8.0 11.0 Gray Silty Fine to Medium Sand
VII 11.0 19.0 Gray Firm to Stiff Clay
VIII 19.0 21.8 Gray Green Silty Fine to Medium Sand
with Limestone Nodules
IX 21.8 24.5+ Brown Weathered Rock

Detailed soil descriptions that include textural variations and inclusions were noted on log of
boring presented on Plate 2 through 4.

Interpretation of Soil Properties

Shear strength parameters for cohesion less soils were selected based on the field SPT results,
grain size distribution analyses, and associated correlation. Shear strength parameters for cohesive
soils were selected based on the field SPT results, and associated correlation. The unit weight (soil
density) profiles of the soils in the borings were developed from estimated values based on
correlations of unit weight with particle size gradation and field test results (Bowles, 1982.)

Foundation calculations presented in this report were based on the lower bound soil proprieties of
Boring 3. A reevaluation of the recommendations in this report may be necessary if variations in the
soil profile are encountered during the foundation excavation work. In addition, there may be a need to
drill additional borings to investigate soil variability at that location. Based on the field and laboratory
test results the following are the properties for soils encountered in the boring.

Boring —1:
Penetration, M
Stratum From To Properties
Ia 0 2.0 C., = 4 tons/M?,; Ysat = 1.55 tons/M3
Ib 2.0 2.75 Cu = 6 tons/M?; Yo = 1.6 tons/M3
Ic 2.75 4.0 C.=45 tons/Mz; Ysat = 1.55 tons/M3
Id 4.0 5.75 Cy = 8 tons/M?; vy = 1.65 tons/M3
le 5.75 7.0 Cu=4.5 tons/M?; yg = 1.55 tons/M3
Ila 7.0 8.0 ¢ =33% yeur = 1.75 tons/M3
I1b 8.0 8.75 ¢ =33 ysu = 1.75 tons/M3
Il 8.75  10.0 ¢ = 32" BHASRIAMEMS TRONG YEN
11d 10.0 11.0 ¢ = 36°SFQTECHEYQWRERNB CONSULTANTS (P) LTD.
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Ile 11.0 12.5 = 33°% Y = 1.75 tons/M3
Ila 12.5 14.0 Cy = 6 tons/M?; Y = 1.6 tons/M3
IIb 14.0 17.5 Cy = 3.5 tons/M?; 74 = 1.55 tons/M3
llle 17.5 19.0 Cu = 5.5 tons/M?%; Yo = 1.6 tons/M3
Y% 19.0 22.0 & = 34°; Yo = 1.85 tons/M?
Va 22.0 24.5 ¢ = 38 Year = 2.2 tons/M3
Vb 24.5+ & = 39° Yeu = 2.25 tons/M3
Boring — 2:
Penctration, M
Stratum From To Properties
I 0 1.0 ¢ = 26°; Ysar = 1.5 tons/M3
11 1.0 2.0 Cyu = 5.5 tons/M?; yg = 1.6 tons/M3
IMla 2.0 3.0 ¢ =27° Ysat = 1.6 tons/M3
IIIb 3.0 3.75 ¢ =31°% ysa = 1.75 tons/M3
v 3.75 6.0 Cu = 6.5 tons/M?; y, = 1.65 tons/M3
\Y 6.0 7.25 ¢ =33°% Ysar = 1.75 tons/M3
VI 7.25 8.25 Cy =5 tons/M?; v = 1.6 tons/M3
Vlla 8.25 10.0 ¢ = 34°; Y5 = 1.85 tons/M3
VIIb 10.0 11.0 ¢ =36°; Ysat = 2.0 tons/M3
VIlla 11.0 17.5 Cy = 4 tons/M?; v = 1.55 tons/M3
VIIIb 17.5 19.0 Cy =9 tons/M?; v, = 1.7 tons/M3
Xa 19.0 20.5 ¢ =32° Ysa = 1.7 tons/M3
IXb 20.5 21.7 ¢ = 35° Ysa = 2.0 tons/M3
X 21.7 24 5+ ¢ = 39 Ysa = 2.3 tons/M3

Boring — 3:

Penetration, M

Stratum From " To Properties
| 0 2.0 C,.=7 tons/MZ; Ysat = 1.65 tons/M3
11 2.0 2.75 ¢ =26°; ysar = 1.6 tons/M3
111 2.75 6.0 Cy=5.5 tons/M?; ygo = 1.6 tons/M>3
v 6.0 6.75 ¢ = 31° Ysar = 1.65 tons/M3
% 6.75 8.0 Cy=4.5 tons/M?; e = 1.6 tons/M>3
Via 8.0 9.0 ¢ =26 ysa = 1.55 tons/M3
VIb 9.0 10.0 ¢ =35°% Ysa = 1.95 tons/M3
Vic 10.0 11.0 ¢ =36°; Ysar = 2.0 tons/M3
Vlila 11.0 12.5 C, = 8 tons/M?,; Ysat = 1.65 tons/M3
VIIb 12.5 17.5 Cu =3 tons/M?; ye = 1.5 tons/M>
Vilc 17.5 19.0 Cu =5 tons/M%; ys = 1.6 tons/M3
Vllla 19.0 20.5 ¢ =33 ysar = 1.75 tons/M3
VIII 20.5 21.8 ¢ =36° Ysar = 2.0 tons/M3
IX 21.8 24.5+ ¢ = 39° Ysa = 2.3 tons/M3
DESIGN INFORMATION

Data from the borings indicate presence of highly variable soils with alternative layers of sand and

clay in the top 11-M. Also, groundwater level in the site was quite @@ﬁg%gﬁ&m%gmw@ﬁg

load was about 150 tons. With the variable soil profiles of the site and shallow groundwate ~shallow
-4- éc» ;rw”p‘: 5
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foundations will undergo high and variable total settlements leading to differential settlement issues
apart from the potential liquefaction issucs Therefore, to avoid these issues for the proposed building it
was recommended to provide “Tractor Mounted Direct Mud Circulation (DMC) Cast In-Situ
Pile” foundation. This type of pile installation work will have low construction vibrations otherwise it
may affect the existing building foundations and also lead to objections from adjacent building
owners. For this site it was recommended to provide a minimum 22.5- and 21.5-M total and effective
length below EGL with pile cutoff at 1-M for pile caps, tic beams, etc. Pile capacity was estimated
as per the 1S: 2911 - 2010 (Part 1 / Section 2) Code guidelines. Ultimate and allowable pile capacities
of various pile diameters were summarized below.

Pile Dia. | Compressive Capacity Uplift Capacity Lateral Capacity
M @ 5 mm Defl.
Ultimate | Allowable | Ultimate | Allowable Allowable

Tons Tons Tons Tons Tons
0.45 212.62 85 145.08 48 1.73
0.50 260.37 104 161.79 54 2.15
0.60 375.72 150 195.57 65 3.09
0.75 510.04 204 247.12 82 4.79
0.90 678.35 271 299.74 100 6.78

It was recommended to provide at least a two-pile group using suitable pile diameter instead of
single pile - single column by selecting appropriate pile diameter for better resistance to bending
forces from the column loads and seismic forces. In case of columns for lift or staircase area with
close spacing and / or low loads single pile per column can be provided with a common pile cap. Also,
piles should be structurally designed for higher bending / flexural capacity for better resistance to
lateral forces during seismic events. All the pile caps should be tied together through rigid tie beams.
If single pile and single column unit is considered then extreme care should be taken to match center
line of pile and column to minimize eccentricity to avoid additional bending moments in the pile. All
the piles should be terminated with at least 0.8-M embedment in the hard strata weathered rock
laver. In the initial piles and at least one pile per two columns at pile termination depth SPT
should be performed to confirm the presence of hard stratum and confirm proper washing of
the bore. Foundation capacity calculations were presented on Plate 8.

GROUNDWATER AND SOIL CHEMICAL ANALYSIS

In the site a 2.9-M diameter and unknown depth open well was present at about 16.4-M from
Boring 3 in the North East area of the site. The open well location appears to fall within the proposed
building footprint. In the open well groundwater was at about 1.4-M below EGL. Groundwater sample
was collected from this open well for construction suitability test. Test results inferred that open well
groundwater was suitable for construction purposes as per IS: 456 - 2000 guidelines. Six soil samples
at the rate of two samples per bore (one sample from shallow depth and another one from deeper
depth) were tested for pH, chlorides and sulphates to check if the soils can affect the proposed
foundation elements in contact with site soils. Test results infer that the tested soils had acceptable pH
and acceptable concentration of chlorides, and sulphates as per IS: 456 — 2000 for construction water.
Summary of groundwater and soil chemical tests results were presented on Plate 7.
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CONSTRUCTION CONSIDERATIONS

We do expect construction problems at this site duc to site high groundwater conditions in
rainy season. Site’s EGL was at about ERL of road in front of the site. FGL of the site should be
raised by at least 0.6-M above ERL, and the stilt floor’s FFL may be maintained at 0.25-M above FGL
of the site. Backfilling of the building basement and site filling should be done with granular soil.
Filling should be compacted properly to achieve proper densification to avoid settlements in flooring.

In case of pile foundation proper care should be taken in pile installation to minimize / avoid pile
bulging / necking / improper concreting due to presence of variable soil profiles. For pile
installation good quality bentonite and bentonite solution of suitable density should be used to
minimize pile side wall collapse leading to necking problems. At pile termination depth bore should be
properly washed and cleaned of all loosened material to prevent concrete contamination due to
possible collapse of sand from pile side surface. For_the encountered site soil profiles “Hydraulic
Rotary Rig” was not recommended due to presence of thick layers of sand soils. For any reason
hydraulic rotary rig has to be considered then it is necessary to reevaluate pile capacities based on
the rig parameters based on input from piling contractor side, evaluate rig operations in the site, install
test pile to check feasibility, check test pile for defects by Non-Destructive Tests (NDT), and perform
a few initial load test to confirm the load carrying capacity of the pile installed by the hydraulic rotary
rig. Also, NDTs should be performed on each and every pile of the planned building to confirm the
pile integrity. Pile load tests should be conducted as per relevant IS code to confirm the load
carrving capacities recommended above and also to check quality of pile installation.

In the site a 2.9-M diameter open well was present in the north east portion of the site. This well
appears to fall within the footing print of the proposed building. Therefore, it will be necessary to plan
foundations at this location with due consideration to the presence of the open well. In case the open
well was planned to be closed then the filling should be done using granular material. The orientation
of the foundations should be selected to avoid foundations in the filled up well area.

All structures have to be designed for higher seismic forces (Zone III) due to increased seismic
activity in peninsular India in the last decade and half. Seismic events of 5.1 magnitude on August 24,
2021, 5.1 magnitude on February 12, 2019, 7.9 magnitude on April 25, 2015, 6.0 magnitude on May
21, 2014, 8.4 magnitude on April 11, 2012, 7.2 magnitude on June 13, 2010, and 7.6 magnitude on
August 11, 2009 with epicenters in Himalayas, Bay of Bengal, and near Andaman Islands were felt at
Chennai. It is reccommended to provide rigid plinth beams in ground level, columns designed for shear
forces or shear walls in the structure, and continuous lintels in each floor. Lintels must be integrated
into columns of the structure. Plinth beams must be designed to be rigid to allow redistribution of
loads in case of differential settlements. Site Boring 3 soil profile with GWL at 0-M below EGL infers
“Low _to Medium” scismic susceptibility. Under a seismic event of 6.0 Richter scale, and peak
ground acceleration of 0.16g the total estimated vertical settlement was 10.10 cms and total horizontal
displacement was about 5.01 cms at EGL. Iwasaki liquefaction potential was 0.0 inferring “No

Liguefaction.” As per IS code for Zone III design horizontal acceleration was 0.16g. Liquefaction
Analysis results are presented on Plate 9.
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LOG OF BORING

,,_QaLAp.ar,tl],],ents,Building«Site,AS‘,NO_-JG0fU/'\V—PaFL(Afs-p-eLEfa-t-taﬂ-o'—zigg;s' No. 260/

246), Porur Village, Chennai 600 116, Maduravoyal Taluk, Chennai District, TN,

Bore Hole No.: 1 Type of Boring: Calyx Drill Dia. of Hole: 150 mm .
Started on: 15-09-'23 Ended on: 17-09-23 Field Work In Charge: M Munivel
Final Depth: 24.5-M Depth to GW S: 1.4-M Remarks: GWL from Site Open Well.
DEPTH, SOIL DESCRIPTION SPT / VANE & SPT "N" PROFILE INDEX TEST DATA
M SAMPLETYPE[ 25 50 75 25 50 75
IGRAY AND BROWN FIRM TO STIFF CLAY SPT @ 0.25M Iy
To 7.0-M) 2/2/3 =5 Blows
-brown gray color at 0 25-m SPT@ 1M
1.0 0.0-10 2.0-m = C, =4 tons/M*; v, = 1.55 tons/M’ 2/3/4 =17 Blows N I 1
GWL' (N =6) \[
SPT@2M }
20 M 4/4/6 = 10 Blows Lr N -
2.0-102.75-m = C, =6 tons/M?, y, = 1.6 tons/M*
Nue = 10)
_____________________________________________ SPT@3M
3.0 Lbrown gray color, 3- to 5-m 4/2/5 =17 Blows J\ O
2.75-104.0-m = C, = 4.5 tons/M?; v, = 1.55 tons/M*
(Navg=7) \\/
SPT@4M
4.0 5/6/8 = 14 Blows
............................................. d ¢
tbrown gray color, 5- to 7-m SPT@5M
50 4.0- 10 5.75-m — C, = 8 tons/M*; y, = 1.65 tons/M> 3/4/6 =10 Blows
N -4 +
(Nawe = 12)
_____________________________________________ SPT@6M
6.0 | 3/3/4=7Blows
5.75-10 7.0-m — Cy = 4.5 tons/M?, y, = 1.55 tons/M’ \ )
(Nowg=7)
SPT@7M \
7.0 silty at 7-m 7/10/12 =22 Blows & e
IGRAY FINE TO MEDIUM SAND (To 12.5-M)
7.0- t0 8.0-m — ¢ =33% v, = 1.75 tons/M*
(Nang =22) SPT@8M
8.0 M I Mo 11/12/9 =21 Blows 1
8.0- 10 8.75-m — ¢ = 33% v, = 1.75 tons/M’ i ok
(Navg =21) ]
_____________________________________________ SPT@9M J
9.0 with silt at 9-m 9/6/11 =17 Blows
\_\\ mé
8.75-10 10.0-m — ¢ = 32 v, = 1.7 tons/M*
Ny, =17) SPT@ 10M
100 | 19/22/24 = 46 Blows \
" ¢
10.0- 1o 11.0-m = ¢ = 36"; ¥, = 2.0 tons/M’ /
(N = 46)
11.0
CONTINUED ON PLATE 2b. SPT=Standard Penetration Test, DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not

Recovered; LS = Liner Sample; +—+ = Plastic and Liquid Limits; ¢ =NMC; m = % -75u Size
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LOG OF BORING

Project: Proposed Residential Apartments Building Site, S. No. 260 / 1A part (As per Patta No. 2592 - S. No. 260/

246), Porur Village, Chennai 600 116. Maduravoyal Taluk, Chennai District, TN.

Bore Hole No.: 1. Type of Boring: Calyx Drill Dia. of Hole: 150 mm _
Started on: 15-09-23 Ended on: 17-09-23 Field Work In Charge: M Munivel
Final Depth: 24.5-M Depth to GW S: 1.4-M Remarks: Continued from Plate 2a.
DEPTH, D SOIL DESCRIPTION SPT / VANE & SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
IGRAY FINE TO MEDIUM SAND (To 12.5-M) SPT@ 11.5M /
14/14/8 =22 Blows ,/ 3 e
11.0-10 12.5-m = ¢ =33 y,= 1.75 tons/M* f

12.0 (Npe =22)

IGRAY FIRM TO STIFF CLAY (To 19.0-M) SPT@ I13M
13.0 3/4/6 = 10 Blows DN I

12.5- 10 14.0-m — C,, = 6 tons/M?; y, = 1.6 tons/M?
(Nave = 10)
ALV |
SPT@ 14.5M
bwith shell fragments, 14.5-to 17.5-m 2/3/3 =6 Blows y
D ¢

15.0

14.0- 10 17.5-m — C, = 3.5 tons/M?, y, = 1.55 tons/M* SPT@ 16 M
16.0 (Nae=35.5) 1723 =5 Blows X Pl "
17.0

SPT@ 17.5M

_________________________________ 3/4/5=9 Blows

> +
18.0 \

17.5-10 19.0-m = C, = 5.5 tons/M% 7, = 1.6 tons/M’ \
(Nag=9)
SPT@ 19M
19.0 Lsilty at 19-m 11/12/16 = 28 Blows &\
IGRAY GREEN SILTY FINE TO MEDIUM SAND, e
vith limestone nodules (To 22.0-M) \\(
20.0 \
SPT @20.5M
19.0- 10 22.0-m — ¢ = 34", v, = 1.85 tons/M* 26/15/18 =33 Blows l
(Nye ~ 30) ] ¢

21.0 - N

22.0 thard drilling from 22-m

CONTINUED ON PLATE 2c. SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +—+ = Plastic and Liquid Limits; ¢ =NMC: m =% -75u Size
For PRASAD ARMSTRONG YEN '
GEOTECH ENGINEERING CONSULTANTS (P)LTD.
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LOG OF BORING

Project: Proposed Residential Apartments Building Site, S. No. 260 / 1A part (As per Patta No. 2592 - S. No. 260/

246), Porur Village, Chennai 600 116. Maduravoyal Taluk, Chennai District, TN.
\ Dia. of Hole: 150 mm

Bore Hole No.: 1 Type of Boring: Calyx Drill
Started on: 15-09-'23 Ended on: 17-09-23 Field Work In Charge: M Munivel
Final Depth: 24.5-M Depth to GW S: 1.4-M Remarks: Continued from Plate 2b.
DEPTH, SOIL DESCRIPTION SPT / VANE & SPT "N" PROFILE INDEX TEST DATA
ol SAMPLE TYPE 25 50 75 25 50 75

BROWN YELTLOW WEATHERED ROCK SPT@225M

Below 22.0-M) 7 cms for 20 Blows om

FNX Diamond bit drilling from 22.5-m 2 cms for 10 Blows
23.0 (Hlammer Rebound)

22.0-1024.5-m - ¢ = 38% 1, =2.2 tons/M’
(Nawg > 100)
240
SPT@24.5M
1 -in_l!nli _fr_cmm‘%?._j:_tg %-fi—m _iﬂ_S_S > minutes 2 cms for 10 Blows &
24.5-m+ - ¢ =39% y,=2.25 tons/M* 1 cm for 10 Blows

25.0 (Nave >>100) (Hammer Rebound)
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0

SPT:Staer:jdz?_rg Pti_rI]eUagon Tfst; DS:Di.;l:ered Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +~—+= Plaslic and Liquid Limits; ¢ =N M C; B = % -75u Size

For PRASAD ARMSTRONG YEN o -/op .
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Bore Hole No.: 2_
Started on: 17-09-'23
Final Depth: 24.5-M

LOG OF BORING

Project: wg@t@lﬁgattments_Building~3ite,,S,.__N,O.-,ZG,O,Z_J,/_\fpa'[t-(AS‘.PAeLEalt?:NTO,JjS__Z,;“S‘TT‘LO-::
246), Porur Village, Chennai 600 116. Maduravoyal Taluk, Chennai District, TN.

Type of Boring: Calyx Drill
Ended on: 19-09-23
Depth to GW S: 1.4-M

Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

260/

Dia. of Hole: 150 mm
Field Work In Charge: M Munivel
Remarks: GWL from Site Open Well.

DEPTH, SOIL DESCRIPTION SPT/VANE & | SPT"N"PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
BROWN SILTY FINE TO MEDIUM SAND with SPT@0.25M f
brick and stone picces = Filled Up Soil (To 1.0-M) 2/3/2 =5 Blows (?
0.0-10 1.0-m = ¢ =26"y, = 1.5 tons/M’ SPT@1M
1.0 Ny = 5) 3/5/4 =9 Blows X s
GWL BROWN STIFF CLAY (To 2.0-M)
R 1.0-102.0-m - C, = 5.5 tons/M? 1, = 1.6 tons/M*
N =9) SPT@2M
0 si4i4 =8 Blows | L -
BROWN GRAY SILTY FINE SAND with clay
(To 3.75-M)
20-103.0-m=¢ =27 v,= 1.6 tons/M* SPT@3M X
3.0 o WNe=» 9/11/11 =22 Blows N
3.0-10 3.75-m — ¢ =31 y, = 1.75 tons/M®
(N =22) [
SPT@4M
4.0 IGRAY STIFF CLAY (To 6.0-M) 4/4/5=9 Blows PO ("
SPT@5M
5.0 3.75-10 6.0-m — C, = 6.5 tons/M?; y, = 1.65 tons/M* | 4/5/7 =12 Blows ) NN
(Noe =10.5)
SPT@6M
6.0 5/9/11 =20 Blows s 5
IGRAY FINE TO MEDIUM SAND with silt
(To 7.25-M) T
6.0-107.25-m — ¢ = 33% .= 1.75 tons/M? SPT@7M l
7.0 Ny =22) 13/11/5 = 16 Blows
m ¢
IGRAY STIFF SANDY CLAY (To 8.25-M) \ ’
7.25-10 8.25-m — C, = 5 tons/M% y, = 1.6 tons/M* SPT@ 8 M
8.0 (N = 10) 5/14/17=31 Blows \\
T +4f--t
IGRAY FINE TO MEDIUM SAND with silt =Y
To 11.0-M) SPT@9M
9.0 14/16/17 = 33 Blows )
825-1010.0-m—¢ =34" y,=1.85 tons/M? Be
(Nag =32)
SPT@ 10 M
10.0 | | 13/19/24 = 43 Blows
B¢
10.0- 10 11.0-m — ¢ = 36", y, = 2.0 tons/M’ /
(Noe =43)
11.0

CONTINUED ON PLATE 3b.

SPT=Standard Penetration Test; DS=Disturbed Sam
Recovered; LS = Liner Sampl

ple; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not

e; +—+= Plastic and Liquid Limits; ¢
For PRASAD ARMSTRONC(;l YEN
GEOTECH ENGINEERING CONSULTANTS (P)LTD.
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LOG OF BORING

artments Building Site, S. No. 260 / 1A part (As per Patta No. 2592 - S. No. 260 /

Project: Proposed Residential A

246), Porur Village, Chennai 600 116, Maduravoyal Taluk, Chennai District, TN.

Bore Hole No.: 2 " Type of Boring: Calyx Dril Dia. of Hole: 150 mm
Started on: 17-09-23 Ended on: 19-09-23 Field Work In Charge: M Munivel
Final DeptE4.5-M Depth to GW S: 1.4-M Remarks: Continued from Plate 3a.
DEPTH, SOIL DESCRIPTION SPT/VANE &| SPT"N"PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
IGRAY VERY SIFT TO STIFF CLAY (To19.0-M)| SPT@ 11.5M /
3/3/4="1 Blows & RN
12.0
SPT@ 13M
13.0 272/4=6Blows | | »
14.0 11.0-t0 17.5-m = C, = 4 tons/M™%; y, = 1.55 tons/M’
(Nave =6) SPT@ 14.5M
Fwith shell fragments, 14.5- to 17.5-m 1/3/3 = 6 Blows
@ Al g i
15.0
SPT@ 16 M
16.0 1723 =5 Blows

17.0 \

SPT@ 17.5M
3/5/10 = 15 Blows

"""""""""""""""""""""""" B ) . N—
18.0
17.5-10 19.0-m — C, = 9 tons/M?, y, = 1.7 tons/M?
(Noye = 15)
SPT@ 19 M
19.0 Fsilty at 19-m 6/7/10 = 17 Blows )
IGRAY GREEN SILTY FINE TO MEDIUM SAND b
with limestone nodules (To 21.7-M)
19.0- 10 20.5-m — ¢ = 32% v, = 1.7 tons/M*
20.0 (Naye = 17)
SPT@20.5M
Lbrown gray green color at 20.5-m 10/18/23 =41 Blows \
""""""""""""""""""""""""""""" S a ¢
21.0 \
20.5-10 21.7-m — ¢ = 35", 1, = 2.0 tons/M’ 9
(N =41)
22.0 BROWN WEATHERED ROCK (Below 21.7-M)
CONTINUED ON PLATE 3c. SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Waler Sample; SNR=Sample Not

Recovered; LS = Liner Sample; +—+= Plastic and Liquid Limits; ¢ = N M C; @ =% -75u Size

For PRASAD ARMSTRONG YEN
GEOTECH ENGINEERING CONSULTANTS (P) LTD. PLATE 3b

*y

Dr.B. Ramprasad

ME, PhD (Texas A&M)
Reg. No. GTE/2024/2/0055
Managing Director




Report No. 111/G1/23-24 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING

Project: Proposed Residential Apartments Building Site, S. No. 260 / 1A part (As per Patta No. 2592 - S. No. 260 /
46), Porur Village, Chennai 600 116. Maduravoyal Taluk, Chennai District, TN.

Bore Hole No.: 2 Type of Boring: Calyx Drill Dia. of Hole: 150 mm
Started on: 17-09-'23 Ended on: 19-09-23 Field Work In Charge: M Munivel
Final Depth: 24.5-M Depthto GW S: 1.4-M Remarks: Continued from Plate 3b.
DEPTH, SOIL DESCRIPTION SPT / VANE & SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
BROWN WEATHERED ROCK (Below 21.7-M) SPT@22.5M
FNX Diamond bit drilling from 22.5-m 2 cms for 10 Blows e
1 cm for 10 Blows
23.0 |. (Hammer Rebound)
21.7-10 24.5-m — ¢ =39 y,= 2.3 tons/M*
(Navg >> 100)
24.0
SPT@24.5M
__‘-d_n'_llcﬂ _ﬁ:(ml_?:?__j_-_tg ?_.43.2-1_11 _il1_5'5 _m_ipitcs 1 cm for 10 Blows N
Fbrown blue color at 24.5-m 1 cm for 10 Blows
25.0 (Hammer Rebound)
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0
SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not

BORE HOLE TERMINATED AT 24.5-M AP > o € le; UDS =1 b mple; W= .
Recovg (S £l S0 RRAFEHBNRI YRR -NMCi B % Tonsize
GEOTECH ENGINEERING CONSULTANTS (P) LTD.

.t
Dr. B. Ramprasad
ME, PhD (Texas A&M)
Reg. No. GTE/2024/2/0055
Managing Director



Report No. 111/G1/23-24 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING

Project: Proposed Residential A vartments Building Site, S. No. 260 / 1A part (As per Patta No. 2592 - S. No. 260 /

246), Porur Village, Chennaij 600 116. Maduravoyal Taluk, Chennai District, TN.

Bore Hole No.: 3 Type of Boring: Calyx Drill Dia. of Hole: 150 mm
Started on: 19-09-'23 Ended on: 20-09-23 Field Work In Charge: M Munivel
Final Deptlg4.5-M Depth to GW S: 1.4-M Remarks: GWL from Site Open Well.
DEPTH, SOIL DESCRIPTION SPT / VANE & SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
BROWN GRAY STIFF CLAY (To 2.0-M) SPT@ 025M ‘
3/6/7 =13 Blows (P
SPT@ 1 M
1.0 0.0- t0 2.0-m — Cy = 7 tons/M*; y, = 1.65 tons/M’ 2/4/6 = 10 Blows 1 -
GWL (N =11) 1 Y "
SPT@2M
20 3/53=8Blows | |
d b m
BROWN GRAY SILTY FINE SAND with clay
binder (To 2.75-M) (N, =8)
2.0-102.75-m — ¢ =26 y, = 1.6 tons/M* SPT@ 3 M
3.0 IGRAY STIFF CLAY (To 6.0-M) 2/3/5=8Blows | | Ao N
SPT@4M
4.0 3/3/6 =9 Blows
€ ¢
2.75-10 6.0-m — C, = 5.5 tons/M?; y, = 1.6 tons/M*
(Nawg =8.5) SPT@5M
5.0 2/4/A=8Blows | |
[ +-d— et
SPT@ 6 M XA
6.0 3/8/6 = 14 Blows
GRAY FINE TO MEDIUM SAND with silt ]" "1
(To 6.75-M) (Navg = 14)
6.0-10 6.75-m — ¢ =31% v, = 1.65 tons/M* SPT@7M
7.0 IGRAY STIFF CLAY (To 8.0-M) 2/5/3=8Blows | |
A\ e o
6.75- 10 8.0-m — C, = 4.5 tons/M%; y, = 1.6 tons/M*
(Nag=8) SPT@ 8 M
8.0 silty at 8-m 2/33=6Blows | |
GRAY SILTY FINE TO MEDIUM SAND A -
To 11.0-M)
8.0- 10 9.0-m — ¢ = 26", v, = 1.55 tons/M’ SPT@9M
9.0 L (Ne=6) 9/16/21 = 37 Blows \ -
9.0- 10 10.0-m — ¢ = 35 v, = 1.95 tons/M" \
(Nug = 37) SPT@ 10 M
100 [l 15/26/27 = 53 Blows . e
10.0- to 11.0-m — ¢ = 36", 1, = 2.0 tons/M’ /
(Nuve = 53) /
11.0 /1
CONTINUED ON PLATE 45 R 3 i S B B o VSO e YW S g 1
For PRASAD ARMSTRONG VEN
GEOTECH ENGINEERING CONSULTANTS (P) LTD. PLATE 4a

Dr. B. Ramprasad

ME, PhD (Texas A&M)
Reg. No. GTE/2024/2/0055
Managing Director



Report No. 111/G1/23-24 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING

Project: Proposed Residential Apartments Building Site, S. No. 260/ 1A part (As per Patta No. 2592 - S. No. 260/

246), Porur Village, Chennai 600 116. Maduravoyal Taluk, Chennai District, TN.

Bore Hole No.: 3_ Type of Boring: Calyx Drill D_ia. of Hole: 150 mm .
Started on: 19-09-23 Ended on: 20-09-'23 Field Work In Charge: M Munivel
Final Depth: 24.5-M Depthto GW S: 1.4-M Remarks: Continued from Plate 3a.
DEPTH, SOIL DESCRIPTION SPT/VANE & | SPT"N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
IGRAY FIRM TO STIFF CLAY (To 19.0-M) SPT@11.5M
13/8/4 = 12 Blows
" 4
11.0-t0 12.5-m — C, = 8 tons/M™; y, = 1.65 tons/M* ot
12.0 (Nae = 12)
SPT@ 13 M
13.0 2/2/3 =5 Blows
7 o
14.0
SPT@ 145M
bwith shell fragments, 14.5- to 19-m 1223=5Blows | | T
15.0 12.5-10 17.5-m — C, = 3 tons/M% 7, = 1.5 tons/M?
(Na\'g =, 5)
SPT@ 16 M
16.0 123=5Blows | | *
17.0
SPT@17.5M
1/3/6 =9 Blows )
"""""""""""""""""""""""""" Q +1--4- +
18.0
17.5-10 19.0-m — C, = 5 tons/M?% 1, = 1.6 tons/M’
(Nawe=9)
SPT@ 19M
19.0 bsilty at 19-m 7/11/12 =23 Blows
n
IGRAY GREEN SILTY FINE TO MEDIUM SAND Y
vith limestone nodules (To 21.8-M)
19.0- 10 20.5-m — ¢ = 33 1, = 1.75 tons/M*
20.0 Ny, =23)
SPT@20.5M
brown gray green color at 20.5-m 12/18/28 = 46 Blows
"""""""""""""""""""""""" w\\ "¢
21.0
20.5- 10 21.8-m — ¢ = 36" 7, = 2.0 tons/M*
(Nowe = 46)
220 | IBROWN WEATHERED ROCK (Below 21.8-M)

gPT=Staer:jdaLrg PceLrl}eUagon Tfst; DS=DisPl:ub§d Sa:]n;_ple; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
ecovered; LS = Liner Samplg; +—+ = Plastic and Liquid Limits; # =N M C; B = % -75u Size
For PRASAD ARMSTRONG SN 7o
GEOTECH ENGINEERING CONSULTANTS (P) LTD.

B\t

Dr. B. Ramprasad

ME, PhD (Texas A&M)
Reg. No. GTE/2024/2/0055
Managing Director

CONTINUED ON PLATE 4c.

PLATE 4b




Report No. 111/G1/23-24 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING
Project: Proposed Residential Apartments Building Site, S. No. 260 / 1A part (As.
246), Porur Village, Chennai 600 116, Maduravoyal Taluk, Chennai District, TN.

R Dia. of Hole: 150 mm

Bore Hole No.: 3 Type of Boring: Calyx Drill
Started on: 19-09-23 Ended on: 20-09-23 Field Work In Charge: M Munivel
Final Depth: 24.5-M Depth to GW S: 1.4-M Remarks: Continued from Plate 4b.
DEPTH, SOIL DESCRIPTION SPT / VANE & SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
BROWN WEATHERED ROCK (Below 21.8-M) SPT@22.5M
-NX Diamond bit drilling {from 22.5-m 2 cms for 10 Blows om
1 cm for 10 Blows )
23.0 (Hammer Rebound)
21.8-1024.5-m—¢ =39y, =23 tons/M}
(Nave >>100)
24.0
SPT @ 24.5M (SNR)
S »d_n_l!cﬂ _ﬁ:(mm_l_&:‘_—_t& ?_.i.i—m i_n_5_5 _m_ipilgs 2 cms for 20 Blows
(Hammer Rebound)
25.0
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0

i SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
BORE HOLE TERMINATED AT 24.5-M Recovered; LS = Liner Sample; +—+ = Plaslic and Liquid Limits; ¢ =N M C;F:l =% -75n Sizep

For PRASAD ARMSTRONG YEN PLATE 4c¢c
GEOTECH ENGINEERING CONSULTANTS (P)LTD.

e )

Or. B. Ramprasad

ME, PhD (Texas A&M)
Reg. No. GTE/2024/2/0055
Managing Director



Report No. 111/Gl/23-24

Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

SUMMARY OF TEST RESULTS

Boring Depth, w% PL LL -751% SAND GRAVEL IS
No. M Fine% Medium% Coarse% % CLASS.
1 0.25 23
1.0 23 20 S0 CH
20 23 20 42 CL
3.0 33032 60 CH
40 37
50 32 24 54 CH
6.0 38
7.0 22 16 72 12 0 0 SM
8.0 15 4 36 56 4 0 SP
9.0 is 9
10.0 18 5 40 50 5 0 SP
115 15 3
13.0 47 37 70 CH
145 57
16.0 37 30 66 CH
17.5 38 37 76 CH
190 1 12 57 25 3 3 SM
20.5 15 5
225 17 21 62 17 0 SM
245 15 17 54 19 2 8 SM
2 0.25 13 13
1.0 20 16 47 CL
20 28 35 65 0 0 0 SM
30 28 30 70 0 0 0 SM
40 38 31 62 CH
5.0 38 31 62 CH
6.0 28 8 70 21 1 0 SP
7.0a 20 6
7.0b 45
8.0a 24 17 36 CL
8 0b 20 7 56 35 2 0 Sp
9.0 16 8
10.0 19 6 44 47 3 0 Sp
115 45 30 62 CH
13.0 59
14.5 58 37 81 CH
16.0 51
17.5 34 28 74 CH
19.0 24 16 58 23 2 1 SM
20.5 17 3
225 17 12 32 52 4 0 SM
24.5 S stone _pieces
3 0.25 23
1.0 21 19 54 CH
2.0 26 36 59 5 0 0 SM
3.0 34 23 54 cH
4.0 40
5.0 40 32 62 CH
6.0 25 6 69 25 0 0 Sp
7.0 42 30 59 CH
8.0 28 31 64 5 0 0 M
9.0 18 7
10.0 18 Ear PRASAD ARMSTRONG YEN Sp

GEOTECH ENGINEERING CONSULTANTS (P)LTD.

!

Dr. B. Ramprasad

ME, PhD (Texas A&M)
Reg. No. GTE/2024/2/005¢
Managing Director

PLATE 5a



Report No. 111/GI/23-24

SUMMARY OF TEST RESULTS

Boring Depth, w% PL LL -75u% SAND GRAVEL| IS
No. M Fine% Medium% __Coarse% % CLASS.
3 15 15 3
s 42 32 63 cH
130 50
145 715 44 102 CH
160 41
175 32 22 63 CH
190 24 13 58 24 2 SM
205 16 5 47 44 3 1 SP
225 13 19
245  SNR

FREE SWELL INDEX TEST RESULTS
BORE NO. DEPTH, M

1 0.25
1.0
2.0
3.0

1.0

1.0
3.0

For PRASAD ARMSTRONG YEN
GEOTECH ENGINEERING CONSULTANTS (P) LTD.

Dr. B. Ramprasad

ME, PhD (Texas A8BM)
Reg. No. GTE/2024/2/0055
Managing Director

120
100
50

178

133

121
138

FREE SWELL INDEX, %

Prasad Ammstrong Yen GEC (P) Ltd., Chennai 106.

PLATE 5b



Report No. 111/G1/23-24

Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

Grain Size Distribution Curves

Boring 1
100 s » :
——7M -—®-tM ——I10M —e-10M ——215M 435-M $ 7 : 5
/, 0
80 /1 4] l’
7 I /
70 4
7 / /i 7
S e / o / //
o / /
n‘: =0 p ",, ‘,/A
g / / ,'//
£ #
P~ /
]/
20
//
)/ /A
) /L |
" ‘//'//
0 . . ,
0801 o001 Particle Size, mm g3 1 10
Qv p— l TIESAND SIS COARSESAND [ GRAVEL J
Grain Size Distribution Curves
Boring 2
100 3 —a
. ——2M —e—an ——6M —o—2M() ’//’/ M
——10M —s—19.M ——225M // / 4 //
m [ /4
. /
el
P 7
& i /
: / / / //
- { ///]
/
30 .
/ / 7
20 [/ A
d/ .« ')//
7
10 2, -
0 r ——rr i
0001 001 Paticle Size, nm g ) N
an | Lt | A | MIDIIN ST ] comsmsaw [ o |
For PRASAD ARMSTRONG YEN
GEOTECH ENGINEERING CONSULTANTS (P) LTD.
PLATE 6a
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Dr. B. Ramprasad
ME, PhD (Texas A& M)
Reg. No. GTE/2024/2/0055
Managing Director
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Report No. 111/Gl/23-24 Prasad Armstrong Yen GEC (P) Ltd ennai

Grain Size Distribution Curves

Boring 3
100 8= » —
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For PRASAD ARMSTRONG YEN
GEOTECH ENGINEERING CONSULTANTS (P) LTD.

Dr. B. Ramprasad

ME, PhD (Texas A&M)
Reg. No. GTE/2024/2/0055
Managing Director
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Report No. 111/G1/123-24 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

SUMMARY OF WATER TEST RESULTS

SITE OPEN WELL; DIAMETER = 2.9-M; DEPTH = UNKNOWN

DISTANCE FROM BORING 3 ~ 16.4-M; WATER LEVEL ~ 1.4-M.

S. No. Description Results Obtained As per 1S:456 — 2000
1 To neutralize 100 cc of water using 0.40 ml Not more than 5 ml of 0.02N
phenolphthalein as indicator NaOH
2 To neutralize 100 cc of water using methyl 24,50 ml Not more than 25 ml of 0.02N
orange as indicator H,SO4
3 a  [Organic Solids, mg/liter 30 200 Max.
b [Inorganic Solids, mg/liter 730 3,000 Max.
¢ [Sulphates as SO,, mg/liter 96 400 Max.
d  [Chlorides as Cl, mg/liter 160 2,000 Max. - Plain Concrete
500 Max. RCC
€ [Suspended Solids, mg/liter 0 2,000 Max.
f |Ph 7.00 6 Min.

Remarks: The sample meets the requirements of above clauses.
Water can be used for construction purposes as per IS 456 - 2000.

SUMMARY OF SOIL CHEMICAL TEST RESULTS

Bore Depth | pH | Chlorides | Sulphates Sulphates
No. M PPM SOy, PPM | SO;, PPM
1 2.0 7.92 170 98 82
22.5 8.07 120 68 57
2 2.0 7.15 110 70 58
20.5 8.63 160 96 80
3 1.0 6.98 165 95 79
19.0 8.63 160 98 82

Remarks:

Tests on soil samples were performed on soil solution prepared with 5% soil and distilled water. Soil solution was soaked
in distilled water for 24 hours, and the solution was filtered. Tests were performed on the filtered water.

Sulphates and chlorides content were for total soil weight.

For PRASAD ARMSTRONG
GEOTECH ENGINEERING CONSULTANTS (P\)( LETB'

Dr. B. Ramprasad

ME, PhD (Texas A&M)
Reg. No. GTE/2024/2/0055
Managing Director
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1% GeoLogismiki - Merarhias 56, 621 25 Serres, Greece ,
ur: mtp://www.geoiogismiil.gr - Email : info@geologismiki.gr

LiqIT software v.4.6

Seotechnical Soltware Bl n ; Assessment of soil liquefaction potential from SPT, CPT or Vs data

LIQUEFACTION ANALYSIS REPORT

Project title : S. No. 260 / 1A part (As per Patta No. 2592 - S. No. 260 / 246), Porur Village, Chennai 600 116. Maduravoyal

T Choannai Nict TR

Project subtitle : Borina 3 Soil Profile

Input parameters and analysis data

In-situ data type: Standard Penetration Test Depth to water table: 0.00 m
Analysis type: Deterministic Earthquake magnitude Mu: 6.00
Analysis method: NCEER 1998 Peak ground accelaration: 0.16 g
Fines correction method:  Idriss & Seed User defined F.S.: 1.00
SPT data graph Shear stress ratio Factor of safety Settlements (cm)
0.0CE /A 0.00- 0.007]
1.004 X 1.004 1.00
2.00: A 2_00:. 2‘00:
3.001 3.0 3.00
4.00] 4.0 4.00
5.00 5.00 5.007
6.00 6.00- 6.00
7.001 7.00 7.00]
8.00] 8.00- 8.00]
9.00 9.0 9.00
10.001 10.001 10.001
= 11.005 < 11.00 / 11.00]
= 12.00] = 12,001 12.00
& 13.00 2 13.003 13.00]
14.001 14.004 . 14.00]
15.004 15.004] 15.001
16.001 16.00} 16.00]
17.001 17.004 17.00
18.001 18.001 18.00
19.001 19.001 19.001
20.001 20.001 20.001
21.01 21.001 21.001
22.001 22.001 22.001
23.01 23.00 1 23.001
24.001 24,00 24.00-
0 10 20 30 40 50 0 05 1 15 2 001 2 3 4 s 051 551 1051
[=Field SPT AN1(60) _ + N1(60)s ) [=Fs. —Fs.-1 |

M.=7%/2, sigma’'=1 atm base curve

Y IPR S S S S S NS S S R T

Liquefaction

1
LA AL B B B B B |

] For PRASAD ARMSTRONG YEN
GEOTECH ENGINEERING CONSULTANTS (P) LYD.

- Dr. B. Ramprasad
[ME, PhD (Texas A&M)

Red. No. GTE/2024/2/0055
18 Managing Director
A

No Liquefaction

(‘r.-u.lnull|""I'"'l'l'l|----|u:.|,-r'|

0 5 10 15 20 25 30 35 40

LiqIT v.4.6 - Soil Liquefaction Assesment Software -
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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”
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

“ Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Ownership, Compliance & Legal Verification

V Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
Analyzer, EC Analyzer

Zoning & Land Use Analysis

V Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
EWS Check, Road Width Check, Proposed Road Widening Check, FSI
Calculator

Property Documentation & Workflow Tools

\/ Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Verified ¢ RealEstate”
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