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SUMMARY

Prasad Armstrong Yen GEC (P) Ltd. performed a geotechnical site investigation at the Proposed
High-Rise Building Site, S. No. 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part), 18/3
(Part), and 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengalpattu District, TN. Within the
Limits of Thiruporur Panchayat Union. The primary purpose of this investigation was to obtain data to
develop foundation design recommendations for the proposed B + Stilt + 19 floors apartment
buildings. This investigation was performed to identify variability in soil stratification of the site, and
select suitable foundation, and estimate load carrying capacities of the considered foundation. For the
proposed buildings typical maximum column load will be about 550 tons. These details were used
only for estimating the preliminary foundation size and type of foundation.

The field investigation was performed January 18 through February 8, 2019. Number and location
of borings were selected to cover the proposed buildings area as per the layout plan provided by the
client. Boring 1 through 16 were drilled between 8- to 12-M penetration below the Existing Ground
Level (EGL). Drilling of the borings was terminated after encountering hard stratum with SPT “N” >
75 in at least six successive tests or on high core recovery in the last 2- to 3-M from bore termination
depth. NX TC bit and Diamond bit core barrels were used for drilling through the rocky formation. In
most of the borings rock core pieces with high core recover (CR) and medium to high Rock Quality
Designation (RQD) were recovered at bore termination depth. Tests were conducted to determine the
pertinent index and engineering properties of the soils and rock encountered. We then performed
engineering analyses to develop the required design data.

Natural topography of the site reflects a relatively flat terrain. Visual observation infers that EGL
of the site was about 1-M below the Existing Road Level (ERL) of road in front of the site. At the
boring locations and passage from bore to bore were filled with outside material to maintain dry
working condition as the site’s groundwater was at EGL itself. A few trees and many bushes and
shrubs were present in the site. Compound wall, Fencing stones, boundary stones were present along
various parts of the site boundaries. Proposed construction will be the first major construction activity
to cover this site. Soil stratigraphy at the borings is tabulated below:

Typical Site Soil Profile: For PRASAD ARMSTRONG YEN '
Penetration. M GEOTECH ENGINEERING CONSULTANTS (P) LTD.

Stratum From To Description -
I 0 1.0 Filled Up Soil Or. B. Ramprasad
I 1.0 2.5.505 Silty Sand Reg. No.TVLRIRGTE/2019/08/002
: : : Managing Director
1 2.5-525 5.25-10 Weathered Rock o
v 5.25-10 10.0-12.0+ Jointed or Hard Granite

Data from borings indicate presence of hard strata weathered rock from shallow depth but with
variations in depth to hard stratum level. In the site that appears to be about 1-M below ERL of road in
front of the site for proposed buildings with a basement floor bottom of basement floor will be at about
2.25-M below EGL. Site’s Finished Ground Level (FGL) should at least 1-M above ERL to maintain
proper surface drainage in the site. With the considered levels total height available for basement
floor, basement floor slab thickness, and basement roof slab and beam thickness will be 4.25-M. With
the said configuration, typical depth to good weathered rock level from bottom of the basement floor
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level will be about 2-M. However, in some locations as in Boring 9, 10, 12, and 13 it can be about 3-
M. For these soil and building conditions it was recommended to provide Isolated Column Footing
foundation at 4.25-M below EGL with at least 2-M of footing confinement in surrounding soils and
footings should rest in hard stratum weathered rock formation. A minimum footing width of 2.5-
M was considered in analysis. For the considered foundation estimated ultimate and recommended
allowable capacities were 77 and 30 tons/M?, respectively. Estimated total settlement was about 11
mm, less than 60 mm, the IS: 1904 - 2006 code limiting settlement for isolated column footings of
framed structures with panel walls on granular soil. All the footings should be interconnected in both
directions with tie beams at basement floor slab level. It was also recommended to provide continuous
lintels in each floor, and sill level beams under openings for better resistance to seismic forces and
differential settlements. In case of footings on or near the filled open wells or locations with loose
soils at 4.25-M level then loose soils upto lower level hard layer should be replaced with well
compacted lean concrete. Also footings around these areas should be made into “Combined
Footings” with a_ maximum bearing pressure limited to 2/3" recommended allowable bearing
capacity. In case of weak soils were encountered at 4.25-M in natural state (non-filled up soils)
foundation excavation should be taken down to lower level hard stratum at 5-M below EGL in Boring
9 and 5.3-M in Boring 10. In these areas footings should be placed on hard stratum at these deeper
levels.

Groundwater was present in the borings at 1-M below EGL of the borings of filled-up level or at
the Original Ground Level (OGL). This is very likely due to recent rains and presence of rocky
formation in the site. An 10.5-M diameter and unknown depth open well of was present in the site at
about 20.5-M from Boring 5 with groundwater at OGL. Groundwater samples were collected from the
open well, Boring 2, and 11 for construction suitability test as per IS: 456 - 2000 guidelines. Test
results inferred that groundwater from open well, Boring 2 and 11 were not suitable for construction
purposes due to high alkalinity as inferred by the methyl orange titration test, high inorganic matter,
high organic matter, high sulphates, and high chloride content. Groundwater from the site can be used
for construction purposes only after suitable treatment. Groundwater from the site should be checked
at regular intervals from the beginning and during construction period to confirm suitability of adopted
treatment. All the structural elements of the building upto stilt floor roof level should be provided
with steel, and cement capable of resisting sulphates, and chlorides as in the case of seawater
facing structures.

We do expect construction problems at this site due to variable soil profiles and very high
groundwater conditions. Visual observation inferred site’s EGL was at about 1-M below ERL of
road in front of the site. In order to minimize future site and building flooding from road and surface
runoff it was recommended to raise FGL of the site by at least 1-M above ERL of road in front of the
site. The Finished Floor Level (FFL) of stilt floor should be 0.15-M above FGL of the site. This will
minimize rainwater runoff flooding into the site and building.

Backfilling of the foundation excavations should be done with granular soil, and fill should be
compacted properly to achieve proper densification to avoid settlements in flooring. Exposed bottom
surface of the foundation excavation must be properly compacted with heavy duty rammer or heavy
roller to compact the exposed surface that gets loosened by mechanical excavation activities. This is to

minimize the settlements that can arise if the loosened soil in foundagg'rb%chgixﬁﬁénméwvgﬁor
compacted. New foundations should rest on virgin soil and not on logggrsenlsy ORI HAS (P) LTD.

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

Rep. No.TVLR/RGTE/2019/06/002
Managing Director
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Soil profiles of the borings inferred site to have hard strata weathered rock at uneven levels. On
top of this uneven weathered rock layer very loose to medium dense silty sand was present upto EGL.
Therefore, during construction care must be taken to inspect and confirm that the soil at foundation
level was dense to very dense weathered rock and not loose material easy to excavate with back-
hoe. Excavated sandy soil and weathered rock can be used for back filling and site filling purposes.

Existing groundwater levels was at OGL of the site itself. Site groundwater levels should be
monitored by installing a few 0.9-M diameter and 6-M deep open wells. Open wells should be
developed in the areas near Boring 9 and 10 as depth hard stratum was deepest in the site. Local
enquires should be made to understand the level of groundwater fluctuation in this area. In case of
perennial high groundwater level in the site then it will be necessary to develop a Well Point
Dewatering System to complete the foundation and basement work. Recommended open wells may
be used for pump out tests to estimate the groundwater yield, and average permeability to the soil to
design the well point dewatering system.

Foundation excavation at some locations will be deeper that will require side slope of a minimum
1:0.5 (V:H) to prevent slope failures during foundation installation. The basement floor slab should
be designed for a minimum 2.5 tons/M’ upward water pressure that will be exerted when
groundwater rises to level above OGL as seen just before this investigation.

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 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, 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. The site soil profile infers “No” seismic susceptibility. Under a
seismic event of 6.5 Richter scale, and peak ground acceleration of 0.08¢g the total estimated vertical
settlement was 7.62 cms and total horizontal displacement was about 56.12 cms. Iwasaki liquefaction
potential was 1.62 inferring “Liquefaction Not Probable.” As per IS code for Zone III design
horizontal acceleration was 0.08g. However, from the expected foundation level and below (from
4-M below EGL and deeper) with very hard weathered rock formation the liquefaction analysis
inferred “No Liquefaction.”

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

Dr. B. Ramprasad

ME, PhD, (Texas A&M)

Reg. No. TVLR/RGTE/2019/0€/002
Managing Director
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INTRODUCTION

Purpose and Scope

Prasad Armstrong Yen GEC (P) Ltd. performed a geotechnical site investigation at the Proposed
High-Rise Building Site, S. No. 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part), 18/3
(Part), and 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengalpattu District, TN. Within the
Limits of Thiruporur Panchayat Union. The primary purpose of this investigation was to obtain data to
develop foundation design recommendations for the proposed B + Stilt + 19 floors apartment
buildings. This investigation was performed to identify variability in soil stratification of the site, and
select suitable foundation, and estimate load carrying capacities of the considered foundation. For the
proposed buildings typical maximum column load will be about 550 tons. 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 16 were drilled 8- to 12-M to explore subsurface stratigraphy and obtain
soil and rock samples for laboratory testing;

(2) Field and laboratory 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.

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
recommendations followed by a brief on construction considerations for this project.

FIELD AND LABORATORY INVESTIGATIONS

Exploratory Borings

Soil conditions at the site were explored by Boring 1 through 16. Boring location details are
presented on Plate 1. Number and location of borings were selected to cover the proposed buildings
area as per the layout plan provided by the client. Boring 1 through 16 were drilled between 8- to 12-
M penetration below EGL. Drilling of the borings was terminated after encountering hard stratum with
SPT “N” > 75 in at least six successive tests or on high core recovery in the last 2- to 3-M from bore
termination depth. NX TC bit and Diamond bit core barrels were used for drilling through the rocky
formation. In most of the borings rock core pieces with high CR and medium to high RQD were
recovered at bore termination depth. Groundwater was at 1-M below EGL of borings and at OGL in
site’s open well, and borings. Log of Boring are presented on Plate 2 th];g};gﬁ /}\gAD ARMSTRONG YEN'

GEOTECH ENGINEERING CONSULTANTS {P) LTD.
Field and Laboratory Tests

6r B. Ramprasad
Boring was drilled using Calyx drilling unit. In the boring SPT was performed at 1 -Meeimt@pwsak

. ) eg. No.TVLRIRGTEI2019/05/002
Soil samples for laboratory tests were collected from SPT split spoon sampler. SPT consists of \deisfiegr
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a standard split spoon sampler, 50.8-mm outside diameter and 35-mm inside diameter into soil under
the blows of a drop hammer of 63.5 kg falling weight freely through 75-cm. The number of blows
required for 30-cm of penetration of sampler in soil is designated as N value and it is termed as the
SPT blow count. Detailed information regarding SPT can be found in the IS: 2131 code of practice.

Soil-testing program was designed to evaluate pertinent index and engineering properties of the
foundation soils and rock. During field operations soil samples were collected at 1-M interval either
disturbed or undisturbed as the case may be. All soil and rock 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 18. Photos of rock core sample testing were presented on Plate 19. Grain size
distribution curves of tested soil are presented on Plate 20. Summary of Water Test Results are
presented on Plate 20.

GENERAL SOIL CONDITIONS
Topography

Natural topography of the site reflects a relatively flat terrain. Visual observation infers that EGL
of the site was about 1-M below ERL of road in front of the site. At the boring locations and passage
from bore to bore were filled with outside material to maintain dry working condition as the site’s
groundwater was at EGL itself. A few trees and many bushes and shrubs were present in the site.
Compound wall, fencing stones, boundary stones were present along various parts of the site
boundaries. Proposed construction will be the first major construction activity to cover this site.

Soil Stratigraphy

Soil stratigraphy disclosed by our field and laboratory investigations of the boring are presented
on the Log of Boring on Plate 2 through 17. 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: For PRASAD ARMSTRONG YEN
GEOTECH ENGINEERING CONSULTANTS (P) LTD.

Boring —1: "
Penetration, M 0.8 Ranpresad
Stratum From To Description Reg. Nn.TVlRI'F!GTE:IZQ191[JQEIB:JZ
I 0 1.0 Yellow Brown Weathered Rock = Filied
Up Soil
II 1.0 2.5 Gray Brown Silty Fine to Medium Sand
I 2.5 10.0 Gray Brown Weathered Rock
v 10.0 12.0+ Gray Highly Jointed Granite
Boring — 2:
Penetration, M
Stratum From To Description
I 0 1.0 Brown Weathered Rock — Fill Soil
II 1.0 2.5 White Brown Silty Fine to Medium Sand
I 2.5 8.0 Brown Gray Weathered Rock
v 8.0 10.0+ Gray Granite



Report No. 253/Gl/18-19

Boring — 3:

Stratum
1
11
111
v

Boring — 4:

Stratum
|
II
111
1Y

Boring — 5:

Stratum
|

II
I
vV

Boring — 6:

Stratum
|

II
I
vV

Boring — 7:

Stratum
|

II
I
vV

Boring — 8:

Stratum
1
11
111
v

Penetration, M

From To
0 1.0
1.0 2.5
2.5 7.0
7.0 10.0+

Penetration, M

From To
0 1.0
1.0 2.5
2.5 6.0
6.0 8.25+

Penetration, M

From To
0 1.0
1.0 2.5
2.5 5.0
5.0 8.0+

Penetration, M

From To
0 1.0
1.0 3.25
3.25 5.0
5.0 8.0+

Penetration, M

From To
0 1.0
1.0 2.5
2.5 6.0
6.0 9.0+

Penetration, M

From To
0 1.0
1.0 3.5
3.5 8.0
8.0 10.0+

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

Description
Brown Weathered Rock — Fill Soil

Brown Silty Fine to Medium Sand
Brown Gray Weathered Rock
Gray Granite

Description
Brown Fine to Medium Sand with Silt

Brown Gray Silty Fine to Medium Sand
Gray Weathered Rock
Gray Granite

Description
Brown Fine to Medium Sand with Stone

Pieces
Gray Brown Silty Fine to Medium Sand
Brown Gray Weathered Rock
Gray Jointed Granite

Description
Brown Fine to Medium Sand with Silt

- Filled Up Soil
Brown Silty Fine to Medium Sand
Brown Gray Weathered Rock
Gray Granite

Description
Brown Fine to Medium Sand with Silt and

Stone Pieces - Filled Up Soil
Brown Gray Silty Fine to Medium Sand
Brown Gray Weathered Rock

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

Dr. B. Ramprasad
ME, PhD, (Texas AGM)

Descrl tlon . Reg. Nn.'TVlRIRGTEIZNQIUEIBDZ
Brown Weathered Rock — Fill Soil  Managing Director

Brown Silty Fine to Medium Sand
Gray Weathered Rock
Gray Granite
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Boring — 9:

Stratum
|

II
I
vV

Boring — 10:

Stratum
|

II
I
vV

Boring —11:

Stratum
|

II
I
vV

Boring — 12:

Stratum
|

II
I
vV

Boring — 13:

Stratum
|

II
I
vV

Boring — 14:

Stratum
|

II
I
vV

Penetration, M

From To
0 1.0
1.0 5.0
5.0 8.0
8.0 11.0+

Penetration, M

From To
0 1.0
1.0 5.25
5.25 9.0
9.0 11.0+

Penetration, M

From To
0 1.0
1.0 3.25
3.25 9.0
9.0 11.0+

Penetration, M

From To
0 1.0
1.0 4.0
4.0 7.0
7.0 12.0+

Penetration, M

From To
0 1.0
1.0 3.25
3.25 8.0
8.0 11.0+

Penetration, M

From To
0 1.0
1.0 4.3
4.3 6.0
6.0 9.0+

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

Description
Brown Fine to Medium Sand with Stone

Pieces - Filled Up Soil
Gray Brown Silty Fine to Medium Sand
Brown Gray Weathered Rock
Gray Granite

Description
White Brown Weathered Rock

— Filled Up Soil
Brown Gray Silty Fine to Medium Sand
Gray Weathered Rock
Gray Granite

Description
Brown Fine to Medium Sand with Silt and

Stone Pieces - Filled Up Soil
Brown Gray Silty Fine to Medium Sand
Gray Weathered Rock
Gray Granite

Description
Brown Fine to Medium Sand with Silt and

Stone Pieces - Filled Up Soil
Brown Gray Silty Fine to Medium Sand
Gray Weathered Rock
Gray Granite

Description
Brown Fine to Medium Sand with Silt and

Stone Pieces - Filled Up Soil
Brown Silty Fine to Medium Sand
Gray Weathered Rock

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

Dr. B. Ramprasad
ME, PhD, (Texas AGM)

Description

Brown Fine to Medium Sand with Si1t @b tecur
Stone Pieces - Filled Up Soil

Gray Brown Silty Fine to Medium Sand

Gray Weathered Rock

Gray Granite
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Boring — 15:
Penetration, M

Stratum From To Description
I 0 1.0 Brown Fine to Coarse Sand with Stone
Pieces — Filled Up Soil
II 1.0 3.25 Brown Silty Fine to Medium Sand
I 3.25 7.0 Gray Weathered Rock
v 7.0 9.5+ Gray Jointed Granite

Boring — 16:
Penetration, M

Stratum From To Description

1 0 1.0 Brown Fine to Coarse Sand with Stone
Pieces — Filled Up Soil

II 1.0 3.25 Brown Fine to Medium Sand with Silt

111 3.25 4.0 White Green Weathered Rock with
Limestone Pieces

v 4.0 8.0 Gray Weathered Rock

\Y 8.0 11.0+ Gray Granite

Detailed soil descriptions that include textural variations and inclusions are noted on the log of
boring presented on Plate 2 through 17.

Interpretation of Soil Properties

Shear strength parameters for cohesionless soils were selected based on the SPT, and grain size
distribution analyses. Shear strength parameters for cohesive soils were selected based on the SPT
results. Unit weight (soil density) profiles of 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.)

Recommendations presented herein for the proposed buildings were based on the soil properties
encountered in Boring 12 and 13. There may be a need to drill additional borings to investigate
soil variability if encountered during the foundation work. 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
1 0 1.0 Ysat = 1.45 tons/M3
Ila 1.0 2.0 d = 26°%; Ysa = 1.5 tons/M3
IIb 1.0 2.5 ¢ = 32°% Ysa = 1.7 tons/M3
Ila 2.5 3.25 ¢ = 37°% Ysar = 2.1 tons/M3
I1Ib 3.25 4.0 d = 387 Ygar = 2.2 tons/M3
IIIc 4.0 10.0 d = 39°% Ygu = 2.25 tons/M3
v 10.0 12.0+ ¢ = 40°; yga = 2.35 tons/M3
Bori 5. For PRASAD ARMSTRONG YEN
Doring — &: , GEOTECH ENGINEERING CONSULTANTS (P) LTD.
Penetration, M
Stratum From To Properties Br. B, Ramprasa
1 0 1.0 Ysat = 1.5 tons/M3 ME, PhD, (Texas A&GM)
o Reg. No.TVLR/RGTE/2019/0€6/002
Ila 1.0 2.0 & =27"; Ysat = 1.6 tons/M3 Managing Director
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IIb
IIIa
I1Ib
IIIc
IV

Boring — 3:

Stratum
|
ITa
IIb
Ila
I1Ib
IIlc
1A%

Boring — 4:

Stratum
|
Ila
IIb
IIa
I1Ib
IlIc
I1Id
v

Boring — 5:

Stratum
1
11
IIa
IIIb
IlIc
v

Boring — 6:

Stratum
1
11
IIa
IIIb
1Y

1.0 2.5
2.5 4.0
4.0 5.0
5.0 8.0
8.0 10.0+

Penetration, M

From To
0 1.0
1.0 1.75
1.75 2.5
2.5 3.25
3.25 4.0
4.0 7.0
7.0 10.0+

Penetration, M

From To

0 1.0
1.0 1.5
1.5 2.5
2.5 3.25
3.25 4.0
4.0 5.0
5.0 6.0
6.0 8.25+

Penetration, M

From To
0 1.0
1.0 2.5
2.5 3.25
3.25 4.0
4.0 5.0
5.0 8.0+

Penetration, M

From To
0 1.0
1.0 3.25
3.25 4.0
4.0 5.0
5.0 8.0+

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

d= 35°% > Vsat =
o= 37° > Vsat =
o= 38°; > Vsat =
d= 39% Vsat =
d= 42°; Vsat =

Properties

1.95 tons/M3
2.1 tons/M3
2.2 tons/M3
2.25 tons/M3
2.35 tons/M3

Ysat = 1.5 tons/M3

¢= 27% > Vsat =
o= 25°% > Vsat =
¢=3 1°; > Vsat =
d= 37°% > Vsat =
d= 39% Vsat =
o= 42°; > Vsat =

Properties

1.6 tons/M3
1.5 tons/M3
1.65 tons/M3
2.1 tons/M3
2.25 tons/M3
2.35 tons/M3

Ysat = 1.55 tons/M3

o= 29°%; > Vsat =
o= 24°; > Vsat =
d= 34°%; > Vsat =
d= 37°% > Vsat =
o= 38°; > Vsat =
o= 39°% Vsat =
d= 42°; Vsat =

Properties

1.6 tons/M3
1.45 tons/M3
1.8 tons/M3
2.1 tons/M3
2.2 tons/M3
2.25 tons/M3
2.35 tons/M3

Ysat = 1.55 tons/M3

¢= 26 Vsat =
d= 33°% > Vsat =
o= 38°; > Vsat =
o= 39°% Vsat =
d= 40°; Vsat =

Properties

1.55 tons/M3
1.75 tons/M3
2.2 tons/M3
2.25 tons/M3
2.3 tons/M3

Ysat = 1.4 tons/M3

¢= 25% > Vsat =
d= 38°%; > Vsat =
o= 39°% Vsat =
o= 42°; Vsat =

1.5 tons/M3
2.2 tons/M3
2.25 tons/M3
2.35 tons/M3

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

Dr. B. Ramprasad

ME, PhD, (Texas A&M)

Reg. No. TVLR/RGTE/2019/06/002
Managing Director
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Boring — 7:

Stratum

I
Ila
IIb
ITa

IIIb
v

Boring — 8:

Stratum

1
ITa
IIb
IIIa

IIIb
v

Boring — 9:

Stratum

1
ITa
IIb
Ilc
111
v

Boring — 10:

Stratum

1
ITa
IIb
Ilc
IId
Ile
IIla

IIIb
IIlc
v

Boring —11:

Stratum

|
IIa
IIb

Penetration, M

From
0
1.0
2.5
3.25
4.0
6.0

To

1.0
2.5
3.25
4.0
6.0
9.0+

Penetration, M

From
0
1.0
2.25
3.5
4.0
8.0

To

1.0
2.25
3.5
4.0
8.0
10.0+

Penetration, M

From
0
1.0
2.25
4.0
5.0
8.0

To

1.0
2.25
4.0
5.0
8.0
11.0+

Penetration, M

From
0
1.0
1.75
2.25
3.25
4.0
5.25
6.0
7.0
9.0

To

1.0
1.75
2.25
3.25
4.0
5.25
6.0
7.0
9.0
11.0+

Penetration, M

From
0
1.0
1.5

To

1.0
1.5
2.5

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

Properties

Ysat = 1.4 tons/M3

o= 24°; > Vsat =
d= 27% > Vsat =
d= 37°% > Vsat =
¢=3 8°%; > Vsat =
d= 42°; > Vsat =

Properties

1.45 tons/M3
1.55 tons/M3
2.1 tons/M3
2.2 tons/M3
2.35 tons/M3

Ysat = 1.5 tons/M3

d= 26 Vsat =
d= 24°; > Vsat =
o= 35% > Vsat =
o= 38°; > Vsat =
d= 42°; Vsat =

Properties

1.55 tons/M3
1.45 tons/M3
1.95 tons/M3
2.2 tons/M3

2.35 tons/M3

Ysat = 1.45 tons/M3

¢= 25% > Vsat =
d= 23% Vsat =
o= 27°% > Vsat =
o= 39°% Vsat =
d= 42°; Vsat =

Properties

1.5 tons/M3
1.4 tons/M3
1.6 tons/M3
2.25 tons/M3
2.35 tons/M3

Ysat = 1.45 tons/M3

¢= 24°; Vsat =
d= 25% > Vsat =
o= 23°% > Vsat =
o= 26°; Vsat =
d= 30% Vsat =
d= 34°; Vsat =
o= 38°; > Vsat =
o= 39°% Vsat =
d= 42°; > Vsat =

Properties

1.45 tons/M3
1.5 tons/M3
1.4 tons/M3
1.55 tons/M3
1.6 tons/M3
1.75 tons/M3
2.2 tons/M3
2.25 tons/M3
2.35 tons/M3

Ysat = 1.4 tons/M3

¢ 25% 5 Vsat =
¢ 23% 5 Vsat =

1.5 tons/M3
1.4 tons/M3

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

Dr. B. Ramprasad

ME, PhD, (Texas A&M)

Reg. No.TVLR/RGTE/2019/0€/002
Managing Director
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Ilc
IIIa
IIIb
IlIc

v

Boring — 12:

Stratum
|
ITa
IIb
Ila
I1Ib
IIlc
1A%

Boring —13:

Stratum
|
II
IIIa
I1Ib
IIlc
I1Id
1Y

Boring — 14:

Stratum
1
Ila
IIb
Ilc
111
1Y

Boring — 15:

Stratum
1
II
IIa
I1Ib
IlIc
1Y

2.5
3.25
4.0
8.0
9.0

0
1.0
2.25
4.0
5.0
6.0
7.0

0
1.0
3.25
4.0
4.75
6.0
8.0

0
1.0
1.75
3.25
4.3
6.0

0
1.0
3.25
4.0
5.0
7.0

3.25
4.0
8.0
9.0

11.0+

Penetration, M
From

To

1.0
2.25
4.0
5.0
6.0
7.0

12.0+

Penetration, M
From

To

1.0
3.25
4.0
4.75
6.0
8.0

11.0+

Penetration, M
From

To

1.0
1.75
3.25
4.3
6.0
9.0+

Penetration, M
From

To

1.0
3.25
4.0
5.0
7.0
9.5+

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

¢= 25% > Vsat =
o= 37° > Vsat =
o= 38°; > Vsat =
d= 39% Vsat =
d= 42°; Vsat =

Properties

1.5 tons/M3
2.1 tons/M3
2.2 tons/M3
2.25 tons/M3
2.35 tons/M3

Ysat = 1.45 tons/M3

¢= 27% > Vsat =
o= 24°; > Vsat =
o= 34°; > Vsat =
d= 38°%; Vsat =
d= 39% Vsat =
o= 42°; > Vsat =

Properties

1.55 tons/M3
1.4 tons/M3
1.85 tons/M3
2.2 tons/M3
2.25 tons/M3
2.35 tons/M3

Ysat = 1.55 tons/M3

o= 32°; > Vsat =
o= 30°% Vsat =
d= 37°% > Vsat =
d= 34°; Vsat =
o= 39°% Vsat =
o= 42°; > Vsat =

Properties

1.7 tons/M3
1.65 tons/M3
2.1 tons/M3
1.85 tons/M3
2.25 tons/M3
2.35 tons/M3

Ysat = 1.45 tons/M3

o= 26°; Vsat =
d= 24°; > Vsat =
d= 26°; > Vsat =
o= 38°; > Vsat =
o= 42°; Vsat =

Properties

Ysat = 1.45 tons/M3

o= 26°; Vsat =
d= 33% Vsat =
d= 37°% > Vsat =
o= 39°% Vsat =
o= 42°; Vsat =

1.55 tons/M3
1.45 tons/M3
1.55 tons/M3
2.2 tons/M3

2.35 tons/M3

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

Dr. B. Ramprasad

ME, PhD, (Texas A&M)

Reg. No.TVLR/RGTE/2019/06/002
Managing Director

1.55 tons/M3
1.75 tons/M3
2.1 tons/M3

2.25 tons/M3
2.35 tons/M3



Report No. 253/G1/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

Boring — 16:
Penetration, M
Stratum From To Properties
I 0 1.0 Ysat = 1.45 tons/M3
Ila 1.0 3.25 d = 26°%; Ysa = 1.55 tons/M3
I 3.25 4.0 ¢ = 32°% Ysa = 1.7 tons/M3
IVa 4.0 6.0 ¢ = 387 Ysar = 2.2 tons/M3
IVb 6.0 8.0 d = 39°% Ygu = 2.25 tons/M3
V 8.0 11.0+ ¢ = 42°% yga = 2.35 tons/M3
DESIGN INFORMATION

Data from borings indicate presence of hard strata weathered rock from shallow depth but with
variations in depth to hard stratum level. In the site that appears to be about 1-M below ERL of road in
front of the site for proposed buildings with a basement floor bottom of basement floor will be at about
2.25-M below EGL. Site’s FGL should at least 1-M above ERL to maintain proper surface drainage in
the site. With the considered levels total height available for basement floor, basement floor slab
thickness, and basement roof slab and beam thickness will be 4.25-M. With the said configuration,
typical depth to good weathered rock level from bottom of the basement floor level will be about 2-M.
However, in some locations as in Boring 9, 10, 12, and 13 it can be about 3-M. For these soil and
building conditions it was recommended to provide Isolated Column Footing foundation at 4.25-M
below EGL with at least 2-M of footing confinement in surrounding soils and footings should rest in
hard stratum weathered rock formation. A minimum footing width of 2.5-M was considered in
analysis. The ultimate bearing capacity of the soil was estimated as per IS: 6403 Code of Practice
Method using the following equation and soil parameters presented above sections:

quit = CNescdeict q(Ng-1)sqdqigt 0.5ByN,s,dyiys For PRASAD ARMSTRONG YEN"
GEOTECH ENGINEERING CONSULTANTS (P) LTD.

Where <
) ) ) ) ) Dr. B. Ramprasad
B = W1ch of Foot.mg; . . Y = Eff. Unit Weight of Sgil. V™ fecsre)
q,; = Ultimate Bearing Capacity of the Soil; 8,88, = Shape Factors; Managing Director
C = Avg. Soil Undrained Shear Strength; dC,dq,dY = Depth Factors;
Ng, Ny & N, = Bearing Capacity Factors; ic,iq,iY = Inclination Factors; and

q = Eff. Vertical Pressure at Footing Level

For the considered foundation estimated ultimate and recommended allowable capacities were
77 and 30 tons/M?, respectively. Estimated total settlement was about 11 mm, less than 60 mm, the
IS: 1904 - 2006 code limiting settlement for isolated column footings of framed structures with panel
walls on granular soil. All the footings should be interconnected in both directions with tie beams at
basement floor slab level. It was also recommended to provide continuous lintels in each floor, and sill
level beams under openings for better resistance to seismic forces and differential settlements. In case
of footings on or near the filled open wells or locations with loose soils at 4.25-M level then loose
soils upto lower level hard layer should be replaced with well compacted lean concrete. Also
footings around these areas should be made into “Combined Footings” with a maximum bearing
pressure limited to 2/3"® recommended allowable bearing capacity. In case of weak soils were
encountered at 4.25-M in natural state (non-filled up soils) foundation excavation should be taken

-9-
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down to lower level hard stratum at 5-M below EGL in Boring 9 and 5.3-M in Boring 10. In these
areas footings should be placed on hard stratum at these deeper levels. Foundation capacity
calculations were presented on Plate 22.

GROUNDWATER

Groundwater was present in the borings at highly variable depths from 1-M below EGL to
completely dry borings. This is very likely due to recent rains and presence of rocky formation at
variable depth in the site. An 8.25-M diameter and unknown depth open well of was present in the
site at about 27.7-M from Boring 7 with groundwater at 2.1-M below EGL. Groundwater sample was
collected from this open well for construction suitability test as per IS: 456 - 2000 guidelines. Test
results inferred that groundwater from the open well was suitable for construction purposes.
Groundwater from the site should be checked at regular intervals from the beginning and during

construction period to confirm groundwater’s construction suitability. Summary of ground water test

results is presented on Plate 21. For PRASAD ARMSTRONG YEN
GEOTECH ENGINEERING CONSULTANTS {(P) LTD.

CONSTRUCTION CONSIDERATIONS ><
Dr. B. Ramprasad

We do expect construction problems at this site due to variable soil proﬁlemamﬁ%ﬁﬁ%h
groundwater conditions. Visual observation inferred site’s EGL was at about 1-M below ERL of
road in front of the site. In order to minimize future site and building flooding from road and surface
runoff it was recommended to raise FGL of the site by at least 1-M above ERL of road in front of the
site. FFL of stilt floor should be 0.15-M above FGL of the site. This will minimize rainwater runoff

flooding into the site and building.

Backfilling of the foundation excavations should be done with granular soil, and fill should be
compacted properly to achieve proper densification to avoid settlements in flooring. Exposed bottom
surface of the foundation excavation must be properly compacted with heavy duty rammer or heavy
roller to compact the exposed surface that gets loosened by mechanical excavation activities. This is to
minimize the settlements that can arise if the loosened soil in foundation excavation is not removed or
compacted. New foundations should rest on virgin soil and not on loose soils or filled up soils.

Soil profiles of the borings inferred site to have hard strata weathered rock at uneven levels. On
top of this uneven weathered rock layer very loose to medium dense silty sand was present upto EGL.
Therefore, during construction care must be taken to inspect and confirm that the soil at foundation
level was dense to very dense weathered rock and not loose material easy to excavate with back-
hoe. Excavated sandy soil and weathered rock can be used for back filling and site filling purposes.

Existing groundwater levels was at OGL of the site itself. Site groundwater levels should be
monitored by installing a few 0.9-M diameter and 6-M deep open wells. Open wells should be
developed in the areas near Boring 9 and 10 as depth hard stratum was deepest in the site. Local
enquires should be made to understand the level of groundwater fluctuation in this area. In case of
perennial high groundwater level in the site then it will be necessary to develop a Well Point
Dewatering System to complete the foundation and basement work. Recommended open wells may
be used for pump out tests to estimate the groundwater yield, and average permeability to the soil to
design the well point dewatering system.

-10 -
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Foundation excavation at some locations will be deeper that will require side slope of a minimum
1:0.5 (V:H) to prevent slope failures during foundation installation. The basement floor slab should
be designed for a minimum 2.5 tons/M> upward water pressure that will be exerted when
groundwater rises to level above OGL as seen just before this investigation.

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 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, 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. The site soil profile infers “No” seismic susceptibility. Under a
seismic event of 6.5 Richter scale, and peak ground acceleration of 0.08¢g the total estimated vertical
settlement was 7.62 cms and total horizontal displacement was about 56.12 cms. Iwasaki liquefaction
potential was 1.62 inferring “Liquefaction Not Probable.” As per IS code for Zone III design
horizontal acceleration was 0.08g. However, from the expected foundation level and below (from
4-M below EGL and deeper) with very hard weathered rock formation the liquefaction analysis
inferred “No Liquefaction.” Liquefaction Analysis results are presented on Plate 23.

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

Dr. B. Ramprasad

ME, PhD, (Texas A&M)

Reg. No.TVLR/RGTE/2019/0€/002
Managing Director
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PRCPOSED RESIDENTIAL APARTMENT

FOR M/S.TVS EMERALD AT THAIYUR (BASEMENT + STILT FLOOR + 19 SLOORS) | ARCHTECTS  PH:22201055,22201086.

Site EGL = 1.0-M Below ERL Road In Front of Site.
SITE PLAN WITH BORE LOCATION DETAILS.

Emaik: lavanyacndshonkar@gmail.com
AFFORDABLE HOUSING studiclovanyoondshonkar@gmoil.com

A

{ 8oid Motha Complex, C-Block, 3rd floor,
MASTER PLAN | Lavanya & Shankar No: 183, Amna salai,Chennai - 15.

(Not To Scale)

PLATE1
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LOG OF BORING

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

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of

Bore Hole No.: 1
Started on: 31-01-19

Thiruporur Panchayat Union.

Type of Boring: Calyx Drill
Ended on: 2-02-19

Dia. of Hole: 150 mm
Field Work In Charge: R Murugesan

Final Depth: 12.0-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
BROWN WEATHERED ROCK — DS @ 0.25M
Filled Up Soil (To 1.0-M) .
0.0- to 1.0-m — y, = 1.45 tons/M> SPT@ 1M
1.0 (Naye ~2) 1/2/2 = 4 Blows e
GWL IGRAY BROWN SILTY FINE TO MEDIUM
SAND (To 2.5-M) SPT @ 1.75M
1.0- t0 2.0-m — ¢ = 26° y, = 1.5 tons/M* 2/5/10 = 15 Blows }S\ e
20 P Noe~4)
2.0- 10 2.5-M — ¢ = 32% y, = 1.7 tons/M* SPT @ 2.5 M 24/
(Naye = 20) 4 c¢ms for 10 Blows — e
RAY BROWN WEATHERED ROCK 4 cms for 10 Blows ~_
3.0 To 10.0-M) (Naye =75) SPT @ 3.25M
L. 25:10325:m - =37y =21 tonyM’ |5 ems for 15 Blows =
NX TC bit drilling from 3.25- to 3.5-m in 35 min. 1 cm for 5 Blows
3.25-t0 4.0-m — ¢ = 38°% y, = 2.2 tons/M’ SPT @ 4 M (SNR)
40 | (Nage>100) 0.5 cms for 10 Blows
NX Diamond bit drilling from 3.5-m 0 cms for 5 Blows
drilled from 3.5- to 4-m in 30 minutes (Hammer Rebound)
stone pieces recovered drilling to 4-m SPT @ 5 M (SNR)
5.0 drilled from 4- to 5-m in 35 minutes 0 cms for 5 Blows
15 cms core pieces recovered drilling to 5-m (Hammer Rebound)
SPT @ 6 M (SNR)
6.0 drilled from 5- to 6-m in 45 minutes 0 cms for 5 Blows
(Hammer Rebound)
SPT@7M
7.0 drilled from 6- to 7-m in 40 minutes 4 cms for 15 Blows =
4.0- to 10.0-m — ¢ = 39° y, = 2.25 tons/M® 0.5 cms for 5 Blows
(Naye >>100) (Hammer Rebound)
SPT @ 8 M (SNR)
8.0 drilled from 7- to 8-m in 40 minutes 0.5 cms for 10 Blows
0 cms for 5 Blows
tommer Rebouny | For PRASAD|ARMETRONG YEN
drilled from 8- to 9-m in 55 minutes SPT @ 9 M (SNR) %A 1S (P UITD.
9.0 31 cms core recovered drilling to 9-m 0 cms for 5 Blows G{OW Y
31% CR and 0% RQD at 9-m (Hammer Rebound) D’ME hRDa(zfa :}s:“g
drilled from 9- to 10-m in 70 minutes Regl No. TVLRIRETE|2019/0£/002
22 cms core recovered drilling to 10-m SPT @ 10 M (SNR) oper
10.0 22% CR and 12% RQD at 10-m 0 cms for 5 Blows
RAY HIGHLY JOINTED GRANITE (Hammer Rebound)
Below 10.0-M) (Nave >> 100) SPT @ 11 M (SNR)
10.0- to 12.0-m — ¢ = 40°; y, = 2.35 tons/M’ 0 cms for 5 Blows
11.0 drilled from 10- to 11-m in 50 minutes (Hammer Rebound)

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; 4

=NMC; B =% -75u Size
PLATE 2a



Report No. 253/GI/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of
Thiruporur Panchayat Union.

Bore Hole No.: 1 Type of Boring: Calyx Drill Dia. of Hole: 150 mm
Started on: 31-01-'19 Ended on: 2-02-19 Field Work In Charge: R Murugesan
Final Depth: 12.0-M Depth to GW S: 1.0-M Remarks: Continue from Plate 2a.
25 50 75 25 50 75
RAY HIGHLY JOINTED GRANITE
Below 10.0-M)
stone pieces recovered drilling to 11-m SPT @ 12 M (SNR)
120 ||| 100:0120m §=40%7, =235 tonsM)_ | 0 cms for S Blows
(Navg >> 100) (Hammer Rebound)
tdrilled from 11-to 12-m in 120 minutes
24 cms core recovered drilling to 12-m
13.0 24% CR and 21% RQD at 12-m
14.0
15.0
16.0
17.0
18.0
19.0
MSTRONG YEN
GEOTE CONSULTANTS {P) LTD.
20.0 fD
Lol
Dr. B. Ranprasad
ME, PhD, (?xas A&M)
Reg. No.TYLRIRGTE/20119/06/002
Managihg Director
21.0
22.0

BORE HOLE TERMINATED AT 12.0-M. SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +-—-+ = Plastic and Liquid Limits; ¢ =N M C; B = % -75p Size

PLATE 2b



Report No. 253/GI/18-19

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

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),

Bore Hole No.: 2
Started on: 2-02-19

18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of

Thiruporur Panchayat Union.

Type of Boring: Calyx Drill
Ended on: 3-02-19

Dia. of Hole: 150 mm
Field Work In Charge: R Murugesan

Final Depth: 10.0-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75

BROWN WEATHERED ROCK - FILL SOIL o m
To 1.0-M) DS@0.5M
0.0- to 1.0-m —y, = 1.5 tons/M’ SPT@ 1M
1.0 (Nave ~4) 2/4/5 =9 Blows e
GWL WHITE BROWN SILTY FINE TO MEDIUM
SAND (To 2.5-M) SPT @ 1.75M
1.0- t0 2.0-m — ¢ =27 y, = 1.6 tons/M? 4/11/20 = 31 Blows \K -
20 W oo Now=9)
2.0- 10 2.5-M — ¢ = 35% y,= 1.95 tons/M* SPT @ 2.5M
(Naye ~ 40) 4 c¢ms for 10 Blows
BROWN GRAY WEATHERED ROCK 4 cms for 10 Blows T t
3.0 (To 8.0-M) SPT @ 3.25M
NX TC bit drilling from 3.25- to 4-m in 25 min. 3 cms for 10 Blows
2.5-to 4.0-i1 — =37y, =2.1 tons/M* 4 cms for 10 Blows O\ \‘
(Naye =75) SPT @ 4M
4.0 NX Diamond bit drilling from 4-m ___ 3 ems for 10 Blows e
2 cms for 10 Blows
4.0-to 5.0-m — ¢ = 38° v, = 2.2 tons/M’ (Hammer Rebound)
(Naye > 100) SPT @ 5 M (SNR)
5.0 drilled from 4 to S-m in 40 minutes . 0.5 ems for 10 Blows
0 cms for 5 Blows
(Hammer Rebound)
SPT @ 6 M (SNR)
6.0 drilled from 5- to 6-m in 50 minutes 0 cms for 5 Blows
(Hammer Rebound)
5.0- to 8.0-m — ¢ = 39°% y, = 2.25 tons/M>
(Nayg >>100) SPT @ 7 M (SNR)
7.0 drilled from 6- to 7-m in 65 minutes 0.5 cms for 10 Blows
0 cms for 5 Blows
(Hammer Rebound)
drilled from 7- to 8-m in 50 minutes SPT @ 8 M (SNR)
8.0 17 cms core recovered drilling to 8-m 0 cms for 5 Blows
RAY GRANITE (Below 8.0-M) (Hammer Rebound)
8.0- to 10.0-m — ¢ = 42° v, = 2.35 tons/M’ SPT @ 9 M (SNR) ,
9.0 (Nayg >>100) 0 cms for 5 Blows E( I’T?EJA 3AD D‘RME TRONG YEN
GHOFECHHN ING CONSULTANTS {P) LTD.
drilled from 8- to 9-m in 80 minutes (Hammer Rebound)
51 cms core recovered drilling to 9-m ‘ﬂwl-@
Dr. B. Ramprasad
51% CR and 40% RQD at 9-m SPT @ 10 M (SNR) ME, PD, (Texas ATM)
10.0 drilled from 9- to 10-m in 120 minutes 0 cms for 5 Blows Reg. No. TVLRIRGF E/2015/08/p02
e e e e e e e e m s mm e m e ————— Managing Diref tor
100 cms core recovered drilling to 10-m (Hammer Rebound)
100% CR and 100% RQD at 10-m
11.0

BORE HOLE TERMINATED AT 10.0-M.

Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; 4

=NMC; B =% -75u Size

SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not

PLATE 3



Report No. 253/GI/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of
Thiruporur Panchayat Union.

Bore Hole No.: 3 Type of Boring: Calyx Drill Dia. of Hole: 150 mm
Started on: 31-01-19 Ended on: 1-02-19 Field Work In Charge: Y Saravanan
Final Depth: 10.0-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
BROWN WEATHERED ROCK - FILL SOIL DS @ 0.25M
To 1.0-M) L
0.0- to 1.0-m —y, = 1.5 tons/M? SPT@ 1M
1.0 (Nave ~4) 2/3/5 = 8 Blows e
GWL BROWN SILTY FINE TO MEDIUM SAND
To 2.5-M) (Naye = 8) SPT@ 1.75M ]u
______ 10-101.75:m ¢ =27% = 1.6 tongM? ____ | 1/2/2=4 Blows § N
2.0 1.75-t0 2.5-M — ¢ = 25°% y, = 1.5 tons/M*
(Nae=4) SPT @ 2.5M \m
5/10/5 =15 Blows
BROWN GRAY WEATHERED ROCK N -
3.0 To 7.0-M) Ny = 15) SPT@3.25M 17/
_____ 25-10325-m ¢ =31% 7 = 1,65 tons/M’ | 4 ems for 10 Blows \ e
3.25-t0 4.0-m — ¢ = 37% y, = 2.1 tons/M> 4 cms for 10 Blows ;\ g
(Naye =75) SPT @ 4 M 32/
4.0 NX TC bit drilling from 4: to 4.4-m in 30 min. _____ 2 cms for 10 Blows »
1 cm for 10 Blows
NX Diamond bit drilling from 4.4-m (Hammer Rebound)
SPT @ 5 M (SNR)
5.0 drilled from 4- to 5-m in 30 minutes 0.5 cms for 10 Blows
0 cms for 5 Blows
_________________ 4.0- to 7.0-m — ¢ = 39°% y, = 2.25 tons/M* (Hammer Rebound)
(Naye >>100) SPT @ 6 M (SNR)
6.0 drilled from 5- to 6-m in 65 minutes 0 cms for 10 Blows
(Hammer Rebound)
drilled from 6- to 7-m in 60 minutes
34 cms core recovered drilling to 7-m SPT @ 7 M (SNR)
7.0 34% CR and 11% RQD at 7-m 0.5 cms for 10 Blows
RAY GRANITE (Below 7.0-M) 0 cms for 5 Blows
with joints, 7- to 8-m (Hammer Rebound)
SPT @ 8 M (SNR)
8.0 drilled from 7- to 8-m in 65 minutes 0 cms for 5 Blows
40 cms core recovered drilling to 8-m (Hammer Rebound)
40% CR and 26% RQD at 8-m
7.0- to 10.0-m — ¢ = 42°% y, = 2.35 tons/M* SPT @ 9 M (SNR)
- drilled from 8- to 9 (r:;z 7>O> ;?::tes (i::;iirl:elz(l)z::l) For PRAS AR V‘STRONG fEN;
72 cms core recovered drilling to 9-m GEOTERH ErNﬂ FERING DGNSI&SANTS L.
72% CR and 54% RQD at 9-m SPT @ 10 M (SNR) D“uw gy
10.0 drilled from 9- to 10-m in 120 minutes | 0 cms for 5 Blows o EB ;hnui:{?:a::,\g
75 cms core recovered drilling to 10-m (Hammer Rebound) Feg. No.TV Inazifg%:“gzgﬁ
75% CR and 75% RQD at 10-m
11.0

BORE HOLE TERMINATED AT 10.0-M. SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; ¢ =N M C; ® = % -75u Size

PLATE 4



Report No. 253/GI/18-19

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

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of

Bore Hole No.: 4
Started on: 2-02-19
Final Depth: 8.25-M

Thiruporur Panchayat Union.

Type of Boring: Calyx Drill
Ended on: 2-02-19

Depth to GW S: 1.0-M

Dia. of Hole: 150 mm
Field Work In Charge: Y Saravanan

Remarks: GWL at Original Ground Level

4.0

5.0

6.0

(Naye = 28)
3.25-t0 4.0-m — ¢ = 37% y, = 2.1 tons/M>
(Nawe =75)

4.0-to 5.0-m — ¢ = 38° v, = 2.2 tons/M’
(Naye > 100)

NX Diamond bit drilling from 5-m
5.0- to 6.0-m — ¢ = 39° y, = 2.25 tons/M*
(Nayg >>100)
drilled from 5- to 6-m in 55 minutes

10 cms core recovered drilling to 6-m

NX TC bit drilling from 4.7- to 5-m in 30 minutes

7.0

8.0

9.0

10.0

11.0

RAY GRANITE (Below 6.0-M)
6.0- to 8.25-m — ¢ = 42°% y, = 2.35 tons/M*
(Nayg >>100)
drilled from 6- to 7-m in 75 minutes
55 cms core recovered drilling to 7-m
55% CR and 49% RQD at 8-m
drilled from 7- to 8-m in 100 minutes

86 cms core recovered drilling to 8-m

Ldrilled from 8- to 8.25-m in 25 minutes

14 cms core recovered drilling to 8.25-m
-56% CR and 0% RQD at 8.25-m

4 cms for 10 Blows
4 cms for 10 Blows
SPT @ 4 M

3 cms for 10 Blows

2 cms for 10 Blows
(Hammer Rebound)
SPT@5M
2 cms for 10 Blows
1 cm for 10 Blows
(Hammer Rebound)
SPT @ 6 M (SNR)
1 cm for 10 Blows
0.5 cms for 10 Blows
(Hammer Rebound)
SPT @ 7 M (SNR)
0 cms for 10 Blows

(Hammer Rebound)

SPT @ 8 M (SNR)
0 cms for 10 Blows

(Hammer Rebound)

DEPTH, SOIL DESCRIPTION SPT/VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
BROWN FINE TO MEDIUM SAND with silt DS @025M
To 1.0-M) b
0.0- to 1.0-m —y, = 1.55 tons/M* SPT@ 1M
1.0 (Naye ~ 6) 3/5/5 =10 Blows - R
GWL BROWN GRAY SILTY FINE TO MEDIUM
| |[SAND (To2.5-M) (N, = 10) SPT@ 1.75M ]J
100 1Sm-¢=29%y =16 tonsyM’ | 1/1/2=3 Blows (4 m e
2.0 1.5- 10 2.5-M — ¢ = 24° y, = 1.45 tons/M>
(Nawg =3) SPT@2.5M
9/12/16 = 28 Blows L .
RAY WEATHERED ROCK (To 6.0-M) \
3.0 2.5-10 3.25-m — ¢ = 34°% v, = 1.8 tons/M> SPT @ 3.25 M 24/

[ 12

e

DDA

e
FOI TINA

GEQTECH ENGINEERING CONSULTANTS (P) LTP.

-l

SAB-ARMS[TRONG YEI

4

\ {054

ME, Phl), (Texas A&

Dr B. ﬁamprasF

Reg. Np.TVLRIRGTF/2019/0€/0]
Mahaging Direcfor

BORE HOLE TERMINATED AT 8.25-M.

SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; 4

=NMC; B =% -75u Size
PLATE §



Report No. 253/GI/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of
Thiruporur Panchayat Union.

Bore Hole No.: 5 Type of Boring: Calyx Drill

Started on: 2-02-'19 Ended on: 2-02-19

Dia. of Hole: 150 mm
Field Work In Charge: Y Saravanan

Final Depth: 8.0-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
BROWN FINE TO MEDIUM SAND with stone DS @ 0.25M i
pieces (To 1.0-M)
0.0- to 1.0-m —y, = 1.55 tons/M* SPT@ 1M
1.0 (Naye ~ 6) 3/3/5 = 8 Blows me
GWL IGRAY BROWN SILTY FINE TO MEDIUM
SAND (To 2.5-M) SPT @ 1.75M T
1.0- t0 2.5-M — ¢ = 26°; y, = 1.55 tons/M* 2/2/2 = 4 Blows & - N
2.0 (Nave = 6)
SPT @ 2.5M
3/8/15 =23 Blows
BROWN GRAY WEATHERED ROCK —— .
3.0 To 5.0-M) (Naye =23) SPT @ 3.25 M 26/ T
_____ 25-10325-m - =33% y = 175 tons/M’ |3 ems for 10 Blows on
3.25-t0 4.0-m — ¢ = 38°% y, = 2.2 tons/M> 2 cms for 10 Blows
(Naye > 100) SPT @ 4 M (SNR)
4.0 NX TC bit drilling from 4- to 4.5-m in 40 min. ____ I em for 10 Blows
NX Diamond bit drilling from 4.5-m 0.5 cms for 5 Blows
4.0-to 5.0-m — ¢ = 39° y, = 2.25 tons/M? (Hammer Rebound)
(Naye >>100) SPT @ 5 M (SNR)
5.0 drilled from 4.5- to 5-m in 20 minutes 0.5 cms for 10 Blows
RAY JOINTED GRANITE (Below 5.0-M) 0 cms for 5 Blows
(Hammer Rebound)
drilled from 5- to 6-m in 75 minutes SPT @ 6 M (SNR)
6.0 37 cms core recovered drilling to 6-m 0.5 cms for 10 Blows
37% CR and 17% RQD at 6-m 0 cms for 10 Blows
5.0- to 8.0-m — ¢ = 40°; y, = 2.3 tons/M* (Hammer Rebound)
(Nayg >>100) SPT @ 7 M (SNR)
7.0 drilled from 6- to 7-m in 90 minutes 0 cms for 10 Blows
37 cms core recovered drilling to 7-m (Hammer Rebound)
37% CR and 17% RQD at 7-m (Hammer Rebound)
8.0 drilled from 7-to S-miin 105 minutes _ _____
30 cms core recovered drilling to 8-m
-30% CR and 27% RQD at 8-m
9.0 INote: Bore was terminated at 8-M as rock core bit
fell into bore at got stuck at 6-m preventing further ;
drilling and testiig activities. ’ : f?‘:;‘:f :mﬂﬁ;ﬁ:zgg(; '5!8’
i\
Bloupat
Dr. B. Rampfasad
M, PhD, (Texqs A&M)
pg. No.TVLR/IRGTE/2019|0€/002
Managing Pirector
11.0

BORE HOLE TERMINATED AT 8.0-M.

Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; 4

=NMC; B =% -75u Size

SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not

PLATE 6



Report No. 253/GI/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING
Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of
Thiruporur Panchayat Union.

Bore Hole No.: 6 Type of Boring: Calyx Drill Dia. of Hole: 150 mm
Started on: 3-02-'19 Ended on: 4-02-19 Field Work In Charge: R Murugesan
Final Depth: 8.0-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
BROWN FINE TO MEDIUM SAND with silt - DS @ 0.25M *
[Filled Up Soil (To 1.0-M)
0.0- to 1.0-m —y, = 1.4 tons/M* SPT@ 1M
1.0 (Nave =2) 1/2/3 =5 Blows
GWL BROWN SILTY FINE TO MEDIUM SAND
To 3.25-M) SPT@ 1.75M T
3/3/4 =7 Blows 43 e
2.0
1.0- to 3.25-m — ¢ = 25°% y, = 1.5 tons/M? SPT@25M l
(Nayg ~ 5) 2/2/2 = 4 Blows - R
3.0 SPT @ 3.25 M 30/
2 cms for 10 Blows -
BROWN GRAY WEATHERED ROCK 2 cms for 10 Blows
To 5.0-M) (Naye > 100) SPT @ 4 M (SNR)
4.0 . 325-1040m-§=38%y =22 t0nyM’ I'em for 10 Blows
NX TC bit drilling from 4- to 5-m in 35 min. 1 cm for 10 Blows
4.0-to 5.0-m — ¢ = 39° y, = 2.25 tons/M? (Hammer Rebound)
(Naye >> 100) SPT @ 5 M (SNR)
5.0 NX Diamond bit drilling from 5-m 1 cm for 15 Blows
RAY GRANITE (Below 5.0-M) 0 cms for 5 Blows
with joints, 5- to 6-m (Hammer Rebound)
SPT @ 6 M (SNR)
6.0 drilled from 5- to 6-m in 105 minutes 0 cms for 5 Blows
57 cms core recovered drilling to 6-m (Hammer Rebound)
57% CR and 41% RQD at 6-m
5.0- to 8.0-m — ¢ = 42° y, = 2.35 tons/M’ SPT @ 7 M (SNR)
7.0 (Nayg >>100) 0 cms for 5 Blows
drilled from 6- to 7-m in 80 minutes (Hammer Rebound)
93 cms core recovered drilling to 7-m
93% CR and 93% RQD at 7-m No SPT @ 8 M
8.0 drilled from 7- to 8-m in 85 minutes | single rock core
93 cms core recovered drilling to 8-m piece recovered
-93% CR and 93% RQD at 8-m
—Hor PRASAD TRONGYEN

GEOTECH|ENGINEERING CQNSULTANTS (P) LTD.

Dr. Bl Ramprgsad

ME, PhD, (Texas p&M)
ef]. No. TVLR/AGTE/2019/0F/002
Managing Difector

=

10.0

11.0

BORE HOLE TERMINATED AT 8.0-M. SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; ¢ =N M C; ® = % -75u Size

PLATE 7



Report No. 253/GI/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of
Thiruporur Panchayat Union.

Bore Hole No.: 7 Type of Boring: Calyx Drill Dia. of Hole: 150 mm
Started on: 3-02-'19 Ended on: 4-02-19 Field Work In Charge: Y Saravanan
Final Depth: 9.0-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
IBROWN FINE TO MEDIUM SAND with silt, and DS @ 0.25M -
stone pieces - Filled Up Soil (To 1.0-M)
0.0- to 1.0-m —y, = 1.4 tons/M* SPT@ 1M
1.0 (Nayg ~2) 1/2/3 = 5 Blows ‘ .
GWL BROWN GRAY SILTY FINE TO MEDIUM
SAND (To 3.25-M) SPT @ 1.75M
1.0- t0 2.5-M — ¢ = 24° y, = 1.45 tons/M* 1/2/2 = 4 Blows q - .
2.0 (Nave =4) ﬁ
SPT @ 2.5M )\
Fwith shell fragments at 1.0-M 2//3/4 =17 Blows
--------------------------------------------- | ¢
2.5-t03.25-m — ¢ = 27°% y, = 1.55 tons/M® u\\
3.0 (Nave=7) SPT @ 3.25 M 16/
4 cms for 10 Blows \@ me
BROWN GRAY WEATHERED ROCK 3 cms for 10 Blows \
To 6.0-M) (Nayg ~ 95) SPT @ 4M
4.0 ..325:1040-m - =37% =21 tonsM’ 3 ems for 10 Blows
NX Diamond bit drilling from 4-m 2 cms for 10 Blows ‘
(Hammer Rebound)
4.0- to 6.0-m — ¢ = 38° v, = 2.2 tons/M’ SPT@ 5M
5.0 (Nave > 100) 3 cms for 10 Blows me
drilled from 4- to 5-m in 35 minutes 2 cms for 10 Blows
_________________ (Hammer Rebound)
drilled from 5- to 6-m in 70 minutes SPT @ 6 M (SNR)
6.0 8 cms core recovered drilling to 6-m 0.5 cms for 10 Blows
RAY GRANITE (Below 6.0-M) 0 cms for 10 Blows
(Hammer Rebound)
drilled from 6- to 7-m in 75 minutes SPT @ 7 M (SNR)
7.0 79 cms core recovered drilling to 7-m 0 cms for 5 Blows
79% CR and 53% RQD at 7-m (Hammer Rebound)
6.0- 10 9.0-m — ¢ = 42° v, = 2.35 tons/M>
(Naye >> 100) No SPT @ 8 M
8.0 solid rock core
drilled from 7- to 8-m in 90 minutes pieces recovered Aor PRASAD ARMBTRONG YEN
107 cms core recovered drilling to 8-m GEOTECH|ENGINEERING CHNSULTANTS (P) LTD.
100% CR and 100% RQD at 8-m No SPT @ 9M ~<
9.0 drilled from 8- to 9-min 100 minutes | solid rock core Dr. Bl Ramprgsad
81 cms core recovered drilling to 9-m pieces recovered Rell. Nﬂwmﬁ%&ﬁ :‘,&032
181% CR and 72% RQD at 9-m Managing Difector
10.0
11.0

BORE HOLE TERMINATED AT 9.0-M. SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; ¢ =N M C; ® = % -75u Size

PLATE 8



Report No. 253/GI/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING
Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of
Thiruporur Panchayat Union.

Bore Hole No.: 8 Type of Boring: Calyx Drill Dia. of Hole: 150 mm
Started on: 4-02-'19 Ended on: 5-02-19 Field Work In Charge: R Murugesan
Final Depth: 10.0-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
BROWN WEATHERED ROCK - Filled Up Soil
To 1.0-M) DS @0.5M b
0.0- to 1.0-m —y, = 1.5 tons/M? SPT@ 1M
1.0 (Nave ~4) 2/3/4 =7 Blows =
GWL BROWN SILTY FINE TO MEDIUM SAND
To 3.5-M) SPT @ 1.75M T
1.0- to 2.25-m — ¢ = 26°% y, = 1.55 tons/M® 2/2/3 =5 Blows ¢ =h
2.0 (Nayg = 6)
777777777777777777777777777777777777777777777 SPT @ 2.5M
1/1/1 =2 Blows
[ ] ¢
3.0 2.25-t0 3.5-m — ¢ = 24° y, = 1.45 tons/M® SPT @ 3.25M
(Nue = 3) 4/13/20 = 33 Blows \S\ .
RAY WEATHERED ROCK (To 8.0-M) SPT @ 4 M -
4.0 .35:1040-m - =35% % =195 tonsM’ 3 cms for 10 Blows
(Navg ~ 40) 2 cms for 10 Blows of
(Hammer Rebound)
SPT@5M
5.0 NX TC bit drilling from 5-m 3 cms for 10 Blows me
2 cms for 10 Blows
(Hammer Rebound)
drilled from 5- to 6-m in 30 minutes SPT @ 6 M (SNR)
6.0 NX Diamond bit drilling from 6-m 1 cm for 10 Blows
4.0- to 8.0-m — ¢ = 38° v, = 2.2 tons/M’ 1 cm for 10 Blows
(Nave > 100) (Hammer Rebound)
SPT@7M
7.0 drilled from 6- to 7-m in 40 minutes 3 cms for 10 Blows oh
brown white color pieces at 7-m 2 cms for 10 Blows
(Hammer Rebound)
SPT @ 8 M (SNR)
8.0 drilled from 7- to 8-m in 50 minutes 1 cm for 10 Blows
RAY GRANITE (Below 8.0-M) 0 cms for 5 Blows
drilled from 8- to 9-m in 110 minutes (Hammer Rebound)
102 cms core recovered drilling to 9-m SPT @ 9M
9.0 100% CR and 86% RQD at 8-m 0 cms for 5 Blows
8.0- to 10.0-m — ¢ = 42° v, = 2.35 tons/M’ (Hammer Rebound)
(N = 100) ForPRAAD ARMSTRONG YEN
drilled from 9- to 10-m in 105 minutes SPT @ 10 M (SNR) GEOTECH ENGINEERING CONSULTANTS (P) LTD
10.0 §3_(_:nls_(i(ie_r_ei({v_elet_i_d_ril_lirkg tol0-m _| Ocms for 5 Blows e 3
83% CR and 83% RQD at 10-m (Hammer Rebound) N Wb; B.R mprasa)\%
ME, PhD, [(Texas A&
Reg. No|TVLR/RGTE/2019/0€/00!
Mangging Directd
11.0

BORE HOLE TERMINATED AT 10.0-M. SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; ¢ =N M C; ® = % -75u Size

PLATE9



Report

No. 253/GI/18-19

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

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of

Bore Hole No.: 9
Started on: 3-02-'19

Thiruporur Panchayat Union.

Type of Boring: Calyx Drill
Ended on: 4-02-19

Dia. of Hole: 150 mm
Field Work In Charge: Y Saravanan

Final Depth: 11.0-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
IBROWN FINE TO MEDIUM SAND with stone DS @ 0.25M e
pieces — Filled Up Soil (To 1.0-M)
0.0- to 1.0-m —y, = 1.45 tons/M> SPT@ 1M
1.0 (Nave ~4) 2/2/3 = 5 Blows m
GWL IGRAY BROWN SILTY FINE TO MEDIUM
SAND (To 5.0-M) SPT @ 1.75M T
1.0- to 2.25-m — ¢ = 25% v, = 1.5 tons/M> 2/3/3 = 6 Blows <}> - .
2.0 (Navg = 5)
777777777777777777777777777777777777777777777 SPT @ 2.5M
1/1/1 =2 Blows - b
3.0 2.25-t0 4.0-m — ¢ = 23°% v, = 1.4 tons/M> SPT @ 3.25M
(Nave ~ 1.5) 0/0/1 =1 Blows é - .
SPT @ 4M &
4.0 3/4/4 = 8 Blows
""""""""""""""""""""""""""" & u ¢
4.0-t0 5.0-m — ¢ = 27° v, = 1.6 tons/M° T
(Naye = 8) SPT @ 5 M (SNR) I g
5.0 FNX Diamond bit drilling from 5-m 1 cm for 10 Blows
ROWN GRAY WEATHERED ROCK 1 cm for 10 Blows
To 8.0-M) (Hammer Rebound)
drilled from 5- to 6-m in 40 minutes SPT @ 6 M (SNR)
6.0 21 cms core recovered drilling to 6-m 0.5 cms for 10 Blows
0 cms for 10 Blows
5.0- to 8.0-m — ¢ = 39° y, = 2.25 tons/M® (Hammer Rebound)
(Nayg >>100) SPT @ 7 M (SNR)
7.0 drilled from 6- to 7-m in 65 minutes 0.5 cms for 10 Blows
7 cms core recovered drilling to 7-m 0 cms for 10 Blows
(Hammer Rebound)
drilled from 7- to 8-m in 60 minutes SPT @ 8 M (SNR)
8.0 stone pieces recovered drilling to 8-m 0 cms for 10 Blows
RAY GRANITE (Below 8.0-M) (Hammer Rebound) For PRASAD ARMSTRONG YEN *
8.0- to 11.0-m — ¢ = 42°; v, = 2.35 tons/M? REQTECH ENGINE NSULTANTS (P)(LTD.
(Nuwg >> 100) SPT @ 9 M (SNR) G{Cﬁ“g
9.0 drilled from 8- to 9-m in 80 minutes 0 cms for 10 Blows 6; B. Rampriasad
56 cms core recovered drilling to 9-m (Hammer Rebound) ME| PhD, (Texag A&M)
56% CR and 48% RQD at 9-m i ”‘”"‘“’“ﬂli’;ﬁ?ﬁIﬂﬁ?j
drilled from 9- to 10-m in 85 minutes No SPT @ 10 M
10.0 102 cms core recovered drilling to 10-m solid rock core
100% CR and 100% RQD at 10-m pieces recovered
drilled from 10- to 11-m in 100 minutes NoSPT@ 11 M
97 cms core recovered drilling to 11-m solid rock core
11.0 97% CR and 97% RQD at 11-m pieces recovered

BORE HOLE TERMINATED AT 11.0-M.

Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; 4

=NMC; B =% -75u Size

SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not

PLATE 10



Report No. 253/GI/18-19

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

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),

Bore Hole No.: 10
Started on: 5-02-'19

18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of

Thiruporur Panchayat Union.

Type of Boring: Calyx Drill
Ended on: 6-02-19

Dia. of Hole: 150 mm
Field Work In Charge: R Murugesan

Final Depth: 11.0-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
BROWN WEATHERED ROCK - Filled DS @ 0.25M
Up Soil (To 1.0-M) &
0.0- to 1.0-m —y, = 1.45 tons/M> SPT@ 1M
1.0 (Nayg ~2) 1/1/1 =2 Blows
GWL BROWN GRAY SILTY FINE TO MEDIUM ‘
SAND (T0 5.25-M) (N, =2) SPT @ 1.75M
_____ 1.0-t0 1.75-m = ¢ =24% y = 145 tonyM’ | 2/2/3=5 Blows <}3
2.0 1.75- to 2.25-m — ¢ = 25°% v, = 1.5 tons/M® L
,,,,,,,,,,,,,,,,,,, N~ | sPr@2sm [
with shell fragments at 1.0-M 0/0/1 =1 Blows m e
2.25-103.25-m — ¢ = 23% v, = 1.4 tons/M°
3.0 (Nave ~ 1) SPT @ 3.25M )\
___________________________________________ 2/3/4=7 Blows Af N
3.25-to 4.0-m — ¢ = 26°% y, = 1.55 tons/M®
(Nawg=7) SPT @ 4 M X
4.0 3/4/6 = 10 Blows
------------------------------------------- \ e
4.0-t0 5.25-m — ¢ = 30 y, = 1.6 tons/M? SPT@ 5M
5.0 (Nave = 10) 5/15/18 = 33 Blows \‘
hite gray stone pieces at 5-m v\\ ¢
&
RAY WEATHERED ROCK (To 9.0-M) [~ L
5.25-10 6.0-m — ¢ = 34°% y, = 1.75 tons/M* SPT @ 6 M
6o | ( (Na=33 3 cms for 10 Blows =
NX Diamond bit drilling from 6-m 2 cms for 10 Blows
6.0- to 7.0-m — ¢ = 38° v, = 2.2 tons/M® (Hammer Rebound)
(Naye > 100) SPT @ 7 M (SNR)
7.0 drilled from 6- to 7-m in 25 minutes I'em for 10 Blows
0.5 cms for 10 Blows
(Hammer Rebound)
drilled from 7- to 8-m in 35 minutes SPT @ 8 M (SNR)
8.0 7.0- 10 9.0-m — ¢ = 39% vy, = 2.25 tons/M> 0.5 cms for 10 Blows
(Nare >> 100) 0 em for 10 Blows For PRASAD} ARMSTRONG YEN
‘ (Hammer Rebound) GEOTECH ENGINEERING CINSULTANTS (P) LTD.
SPT @ 9 M (SNR) (] <
9.0 drilled from 8- to 9-m in 40 minutes 0 cms for 10 Blows Dr. B. Ramprgsad
RAY GRANITE (Below 9.0-M) (Hammer Rebound) P s s
9.0- to 11.0-m — ¢ = 42° y, = 2.35 tons/M’ Managing Dyrector
(Nag >>100) No SPT @ 10 M
10.0 drilled from 9- to 10-m in 125 minutes solid rock core
99 cms core recovered drilling to 10-m pieces recovered
99% CR and 85% RQD at 10-m NoSPT@ 11 M
drilled from 10- to 11-m in 120 minutes rock core
11.0 93 cms core recovered drilling to 11-m pieces recovered

BORE HOLE TERMINATED AT 11.0-M.

Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; 4

=NMC; B =% -75u Size

SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not

PLATE 11



Report No. 253/GI/18-19

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

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),

18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of

Thiruporur Panchayat Union.
Bore Hole No.: 11
Started on: 4-02-'19
Final Depth: 11.0-M

Type of Boring: Calyx Drill
Ended on: 5-02-19

Depth to GW S: 1.0-M

Dia. of Hole: 150 mm
Field Work In Charge: Y

Saravanan
Remarks: GWL at Original Ground Level

RAY WEATHERED ROCK (To 9.0-M)
3.25-t0 4.0-m — ¢ = 37°% ;= 2.1 tons/M>

2 cms for 10 Blows
SPT @ 4 M 20/

DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
IBROWN FINE TO MEDIUM SAND with silt, and DS @ 0.25M P
stone pieces — Filled Up Soil (To 1.0-M)
0.0- to 1.0-m —y, = 1.4 tons/M* SPT@ 1M
1.0 (Naye ~2) 1/2/3 =5 Blows
GWL BROWN GRAY SILTY FINE TO MEDIUM h
| |SAND (T03.25-M)  (No, =5) SPT@ 1.75M
100 1.5m-¢=25%y = 1S tonsyM’ 1/1/1 =2 Blows 3% | e
2.0 with clay binder at 1-m
1.5-t0 2.5-M — ¢ = 23% v, = 1.4 tons/M? SPT@25M &\
(Nave ~2) 1/2/3 = 5 Blows
B _._ 3 _‘ ____________ VP \J\ u ’
twith shell fragments at 1.0-M
3.0 2.5-103.25-m — ¢ = 25°% y, = 1.5 tons/M* SPT @ 3.25M 10/18/ \
(Naye ~ 5) 3 cms for 10 Blows

40 | | Nawe>75) 3 cms for 10 Blows »
2 cms for 10 Blows
(Hammer Rebound)
SPT@5M
5.0 3 cms for 10 Blows . b
2 cms for 10 Blows
(Hammer Rebound)
SPT@ 6 M
6.0 NX Diamond bit drilling from 6-m 3 cms for 10 Blows - R
4.0- to 8.0-m — ¢ = 38° v, = 2.2 tons/M’ 2 cms for 10 Blows
(Nave > 100) (Hammer Rebound)
SPT@7M
7.0 drilled from 6- to 7-m in 35 minutes 3 cms for 10 Blows e
brown gray color at 7-m 2 cms for 10 Blows
(Hammer Rebound)
SPT @ 8 M
8.0 drilled from 7-to 8:m in 35 minutes . 2 cms for 10 Blows on
8.0- t0 9.0-m — ¢ = 39° y, = 2.25 tons/M* 1 cm for 10 Blows
(Nayg >>100) (Hammer Rebound)
drilled from 8- to 9-m in 110 minutes SPT @ 9 M (SNR)
9.0 7 cms core recovered drilling to 9-m 0 cms for 10 Blows
RAY GRANITE (Below 9.0-M) (Hammer Rebound)
9.0- to 11.0-m — ¢ = 42°% y, = 2.35 tons/M*
(Noe > 100) NoSPT@ 10M For PRASAL NG YEN’
10.0 drilled from 9- to 10-m in 85 minutes solid rock core GEOTECH ENGINEERING CONSULTANTS (P) LTD.
57 cms core recovered drilling to 10-m pieces recovered
57% CR and 44% RQD at 10-m NoSPT@ 11 M . Ramprisad
drilled from 10- to 11-m in 100 minutes single rock core |PhD, (Texas|A&M)
11.0 90 cms core recovered drilling to 11-m piece recovered h NDJVLRIT%EIQZQ?,:: ‘ 22?,,2,

BORE HOLE TERMINATED AT 11.0-M.

=NMC; B =% -75u Size

SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; 4

PLATE 12



Report No. 253/GI/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of
Thiruporur Panchayat Union.

Bore Hole No.: 12 Type of Boring: Calyx Drill

Started on: 7-02-'19 Ended on: 8-02-'19

Dia. of Hole: 150 mm
Field Work In Charge: R Murugesan

Final Depth: 12.0-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
IBROWN FINE TO MEDIUM SAND with silt, and DS @ 0.25M =
stone pieces — Filled Up Soil (To 1.0-M)
0.0- to 1.0-m —y, = 1.45 tons/M> SPT@ 1M
1.0 (Nave ~4) 2/2/4 = 6 Blows u
GWL BROWN GRAY SILTY FINE TO MEDIUM
SAND (To 4.0-M) SPT @ 1.75M T
1.0- to 2.25-m — ¢ = 27°% y, = 1.55 tons/M® 3/4/5 =9 Blows
2.0 (Nag =7) <}J ¢
7777777777777777777777777777777777777777777 SPT @ 2.5M j
1/1/2 =3 Blows
u ¢
3.0 2.25-t0 4.0-m — ¢ = 24°% v, = 1.4 tons/M> SPT @ 3.25M T
(Naye =2.5) 0/1/1 =2 Blows £\ =
SPT @ 4M
4.0 10/12/17 =29 Blows N
RAY WEATHERED ROCK (To 7.0-M) O\\ ¢
4.0- to 5.0-m — ¢ = 34° y, = 1.85 tons/M*
(Naye = 29) SPT@5M
5.0 NX TC bit drilling from 5-m 5 cms for 15 Blows
1 cm for 5 Blows d
5.0- to 6.0-m — ¢ = 38° y, = 2.2 tons/M* (Hammer Rebound)
(Nayg > 100) SPT @ 6 M (SNR)
6.0 drilled from 3-to 6-m in 20 minutes 1.5 ems for 15 Blows
NX Diamond bit drilling from 6-m 0 cms for 5 Blows
6.0- to 7.0-m — ¢ = 39% vy, = 2.25 tons/M> (Hammer Rebound)
(Nayg >>100) SPT @ 7 M (SNR)
7.0 drilled from 6- to 7-m in 55 minutes 0 cms for 5 Blows
RAY GRANITE (Below 7.0-M) (Hammer Rebound)
drilled from 7- to 8-m in 70 minutes SPT @ 8 M (SNR /
8.0 37 cms core recovered drilling to 8-m 0 cms@for 5 1(310WS) TI?I:TL)E ASAT ARN ]i.sl;:;( \)Tfl\:'g(;) 5’:
37% CR and 37% RQD at 8-m (Hammer Rebound) o '
7.0- to 12.0-m — ¢ = 42° y, = 2.35 tons/M? émiﬂ Dr . Ramptasad
(Navg >> 100) SPT @ 9 M (SNR) M{PND. (Texad A&GM)
9.0 drilled from 8- to 9-m in 90 minutes 0 cms for 5 Blows ffig- NoTWLR ETEIZQE;ng?:[
84 cms core recovered drilling to 9-m (Hammer Rebound) o
84% CR and 84% RQD at 9-m
highly jointed rock, 9- to 10-m SPT @ 10 M (SNR)
10.0 drilled from 9- to 10-m in 55 minutes 0 cms for 5 Blows
17 cms core recovered drilling to 10-m (Hammer Rebound)
drilled from 10- to 11-m in 45 minutes SPT @ 11 M (SNR)
41 cms core recovered drilling to 11-m 0 cms for 5 Blows
11.0 41% CR and 33% RQD at 11-m (Hammer Rebound)

CONTINUED ON PLATE 13b.

Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; 4

=NMC; B =% -75u Size

SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not

PLATE 13a



Report No. 253/GI/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING
Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of
Thiruporur Panchayat Union.

Bore Hole No.: 12 Type of Boring: Calyx Drill Dia. of Hole: 150 mm
Started on: 7-02-'19 Ended on: 8-02-'19 Field Work In Charge: R Murugesan
Final Depth: 12.0-M Depth to GW S: 1.0-M Remarks: Continue from Plate 13a.
25 50 75 25 50 75
RAY GRANITE (Below 7.0-M)
7.0- to 12.0-m — ¢ = 42°% y, = 2.35 tons/M*
(Nawe >> 100) SPT @ 12 M (SNR)
12.0 L grl_l]eii _ft@_ 1 l_— to I_2_—|_n_i13_125_ l_nin_u_te_s ________ N 0 cms for 5 Blows
78 cms core recovered drilling to 12-m (Hammer Rebound)
-78% CR and 57% RQD at 12-m
13.0
14.0
15.0
16.0
17.0
18.0
19.0
For PRAGAD-ARMSFRONG-YEN '
GEOTECH ENGINEERING CONSULTANTS (P) LTD.
20.0 )
S =
Dr. B. Eampqu
Ph{, (Tex )
Reg. No.TVLR/RGT|E/2019/0€/§102
Mg3naging Diregitor
21.0
22.0

BORE HOLE TERMINATED AT 12.0-M. SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +-—-+ = Plastic and Liquid Limits; ¢ =N M C; B = % -75p Size

PLATE 13b



Report No. 253/GI/18-19

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

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),

Bore Hole No.: 13
Started on: 4-02-'19
Final Depth: 11.0-M

18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of

Thiruporur Panchayat Union.

Type of Boring: Calyx Drill
Ended on: 5-02-19

Depth to GW S: 1.0-M

Dia. of Hole: 150 mm

Field Work In Charge: Y Saravanan

Remarks: GWL at Original Ground Level

4.0

5.0

6.0

7.0

8.0

5/5/8 = 13 Blows

RAY WEATHERED ROCK (To 8.0-M)
3.25-to 4.0-m — ¢ = 30°% y, = 1.65 tons/M?

4.0- to 4.75-m — ¢ = 37% y, = 2.1 tons/M?
(Nayg ~ 100)

4.75-t0 6.0-m — ¢ = 34° y, = 1.85 tons/M*
(Nave = 34)

NX Diamond bit drilling from 6.2-m
drilled from 6.2- to 7-m in 50 minutes
6.0- to 8.0-m — ¢ = 39 vy, = 2.25 tons/M>

(Navg >> 100)

drilled from 7- to 8-m in 75 minutes

8 cms core recovered drilling to 8-m

SPT @ 4 M 24/
4 cms for 10 Blows
3 cms for 10 Blows
(Hammer Rebound)
SPT@5M
10/14/20 = 34 Blows

SPT @ 6 M (SNR)
1 cm for 10 Blows
1 cm for 10 Blows
(Hammer Rebound)
SPT @ 7 M (SNR)
0.5 cms for 10 Blows
0 cms for 10 Blows
(Hammer Rebound)
SPT @ 8 M (SNR)
0.5 cms for 10 Blows

9.0

10.0

11.0

RAY GRANITE (Below 8.0-M)
8.0- to 11.0-m — ¢ = 42°; v, = 2.35 tons/M?

(Naye >>100)

drilled from 8- to 9-m in 105 minutes

106 cms core recovered drilling to 9-m

100% CR and 100% RQD at 9-m

drilled from 9- to 10-m in 100 minutes

76 cms core recovered drilling to 10-m

76% CR and 70% RQD at 10-m

drilled from 10- to 11-m in 105 minutes

115 cms core recovered drilling to 11-m
100% CR and 100% RQD at 11-m

0 cms for 10 Blows
(Hammer Rebound)

No SPT @ 9 M

solid rock core

pieces recovered

No SPT @ 10 M

solid rock core
pieces recovered
No SPT@ 11 M

solid rock core

pieces recovered

DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
IBROWN FINE TO MEDIUM SAND with silt, and DS @ 0.25M »
stone pieces — Filled Up Soil (To 1.0-M)
0.0- to 1.0-m —y, = 1.55 tons/M* SPT@ 1M
1.0 (Nayg ~ 6) 3/3/4 =17 Blows uh
GWL BROWN SILTY FINE TO MEDIUM SAND
To 3.25-M) SPT@ 1.75M
______ 1.0-101.75m - ¢ =27% i = 1.6 tonyM’ | 1/2/2=4 Blows =l e
2.0 (Nag =7)
SPT @ 2.5M
1.75- to 3.25-m — ¢ = 24° v, = 1.4 tons/M* 1/1/1 = 2 Blows IR
(Nave =2)
3.0 SPT @ 3.25M

/IO

For PRASAD ARMSTRONG Y
BEOTECH ENGINHERING QPNSULTANTS (P)

EN’
LTD.

(WMQ

Mg, PhD, (Texa
Reo. No.TVLRIRGTE/2019]
Managing

Dr. B. RampEsad

A&M)
/002
irector

BORE HOLE TERMINATED AT 11.0-M.

=NMC; B =% -75u Size

SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; 4
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Report No. 253/GI/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of
Thiruporur Panchayat Union.

Bore Hole No.: 14 Type of Boring: Calyx Drill

Started on: 5-02-'19 Ended on: 6-02-'19

Dia. of Hole: 150 mm
Field Work In Charge: Y Saravanan

Final Depth: 9.0-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
IBROWN FINE TO MEDIUM SAND with silt and DS @ 0.25M
stone pieces — Filled Up Soil (To 1.0-M) ]
0.0- to 1.0-m —y, = 1.45 tons/M> SPT@ 1M
1.0 Nug ~4) 2/3/3 = 6 Blows u
GWL IGRAY BROWN SILTY FINE TO MEDIUM
SAND (To 4.3-M) SPT@ 1.75M T
_____ L0-t0 1.75-m~ ¢ =26% = 155 tons/M’ | 1/2/2=4Blows #3 =l
2.0 (Nayg = 6)
SPT@2.5M
1.75- to 3.25-m — ¢ = 24° v, = 1.45 tons/M® 1/1/2 = 3 Blows l\ = le
(Nave = 3.5)
3.0 SPT @ 3.25M X
-gray color, 3.25-t043-m 2/3/4 =7 Blows ég\ - .
3.25-t0 4.3-m — ¢ = 26° y, = 1.55 tons/M* SPT @ 4 M 2/3/
4.0 (Nave =7) 3 c¢ms for 10 Blows - .
2 cms for 10 Blows e
RAY WEATHERED ROCK (To 6.0-M) (Hammer Rebound)
SPT@5M
5.0 NX Diamond bit drilling from 5-m 3 cms for 10 Blows e
4.3-t0 6.0-m — ¢ = 38° y, = 2.2 tons/M* 2 cms for 10 Blows
(Naye > 100) (Hammer Rebound)
SPT @ 6 M (SNR)
6.0 drilled from 5- to 6-m in 30 minutes 1 cm for 10 Blows
RAY GRANITE (Below 6.0-M) 0.5 cms for 10 Blows
(Hammer Rebound)
drilled from 6- to 7-m in 90 minutes SPT @ 7 M (SNR)
7.0 78 cms core recovered drilling to 7-m 0 cms for 10 Blows
78% CR and 8% RQD at 7-m (Hammer Rebound)
6.0- 10 9.0-m — ¢ = 42°% y, = 2.35 tons/M> Kor PRASAD TRONG YEN
(No 5> 100) No SPT @ 8 M GEOTECH ENGINEERING CNSULTANTS (P) |TD.
8.0 drilled from 7- to 8-m in 100 minutes solid rock core ~C
85 cms core recovered drilling to 8-m pieces recovered Dr. . Ramprgsad
85% CR and 59% RQD at 8-m s o TWRTE0Ta002
No SPT @ 9M Managing Director
9.0 drilled from § to omin 110 minutes ________. solid rock core
92 cms core recovered drilling to 9-m pieces recovered
+82% CR and 77% RQD at 9-m
10.0
11.0

BORE HOLE TERMINATED AT 9.0-M.

Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; 4

=NMC; B =% -75u Size

SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
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Report No. 253/GI/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),
18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of
Thiruporur Panchayat Union.

Bore Hole No.: 15 Type of Boring: Calyx Drill Dia. of Hole: 150 mm
Started on: 5-02-'19 Ended on: 6-02-‘19 Field Work In Charge: Y Saravanan
Final Depth: 9.5-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
IBROWN FINE TO COARSE SAND with stone DS @ 0.25M e
pieces — Filled Up Soil (To 1.0-M)
0.0- to 1.0-m —y, = 1.45 tons/M> SPT@ 1M
1.0 (Nave ~4) 2/3/4 =7 Blows e
GWL BROWN SILTY FINE TO MEDIUM SAND
To 3.25-M) SPT@ 1.75M T
3/3/3 = 6 Blows o m o
2.0 1.0- to 3.25-m — ¢ = 26°% y, = 1.55 tons/M®
(Nayg ~ 6.5) SPT@2.5M
2/3/4 =17 Blows
AN | <
3.0 SPT @ 3.25M \
7/10/12 = 22 Blows >9~ =
RAY WEATHERED ROCK (To 7.0-M)
3.25-t0 4.0-m — ¢ = 33 y,= 1.75 tons/M* SPT @ 4 M 24/ \
4.0 (Nave = 22) 4 c¢ms for 10 Blows
B R R R Sil_ Hé
3 cms for 10 Blows [~
4.0-t0 5.0-m — ¢ = 37% v, = 2.1 tons/M’ (Hammer Rebound)
(Naye ~ 95) SPT @ 5 M (SNR)
5.0 NX Diamond bit drilling from 5-m _______________ 2 ems for 10 Blows
1 cm for 10 Blows
(Hammer Rebound)
drilled from 5- to 6-m in 35 minutes SPT @ 6 M (SNR)
6.0 5.0- to 7.0-m — ¢ = 39° y, = 2.25 tons/M® 1 cm for 10 Blows
(Navg >> 100) 0.5 cms for 10 Blows
(Hammer Rebound)
SPT @ 7 M (SNR)
7.0 drilled from 6- to 7-m in 40 minutes 0.5 cms for 10 Blows
RAY JOINTED GRANITE (Below 7.0-M) 0 cms for 10 Blows
drilled from 7- to 8-m in 125 minutes (Hammer Rebound)
63 cms core recovered drilling to 8-m No SPT @ 8 M
8.0 63% CR and 35% RQD at 8-m solid rock core
7.0- t0 9.5-m — ¢ = 42° y, = 2.35 tons/M* pieces recovered For PRASALD AR TRONG YEN '
(Noww>> 100) GEOTECH ENGINEERING CNSULTANTS (P)LTD.
drilled from 8- to 8.7-m in 70 minutes No SPT @ 9M &c 5
9.0 66 cms core recovered drilling to 8.7-m solid rock core Dr. B. Ramprgsad
94% CR and 94% RQD at 8.7-m pieces recovered Rdb. Nﬂjv:ﬁ;n’:—,’}%/gﬁxﬁgzg
drilled from 8.7-109.5-m in 90 minutes | NosPT@95M e
58 cms core recovered drilling to 9.5-m solid rock core
10.0 77% CR and 53% RQD at 9.5-m pieces recovered
11.0

BORE HOLE TERMINATED AT 9.5-M. SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; ¢ =N M C; ® = % -75u Size
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Report No. 253/GI/18-19

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

LOG OF BORING

Project: Proposed High-Rise Building Site, S No 16/1A1A (Part), 16/1A1B (Part), 16/1A1C (Part), 18/2A (Part),

Bore Hole No.: 16
Started on: 7-02-19

18/3 (Part) & 20 (Part), Thaiyur “A” Village, Thiruporur Taluk, Chengapattu District, TN. Within the Limits of

Thiruporur Panchayat Union.

Type of Boring: Calyx Drill
Ended on: 8-02-19

Dia. of Hole:

150 mm

Field Work In Charge: Y Saravanan

Final Depth: 11.0-M Depth to GW S: 1.0-M Remarks: GWL at Original Ground Level
DEPTH, SOIL DESCRIPTION SPT /VANE & | SPT "N" PROFILE INDEX TEST DATA
M SAMPLE TYPE 25 50 75 25 50 75
IBROWN FINE TO COARSE SAND with stone DS @ 0.25M =
pieces — Filled Up Soil (To 1.0-M)
0.0- to 1.0-m — y, = 1.45 tons/M> SPT@ 1M
1.0 Nug ~4) 2/4/5 =9 Blows .o
GWL BROWN FINE TO MEDIUM SAND with silt
To 3.25-M) SPT@ 1.75M T
1/2/3 =5 Blows e
2.0 1.0- to 3.25-m — ¢ = 26°% y, = 1.55 tons/M®
(Nayg~7) SPT @ 2.5M
2//34 =7 Blows
ue¢
3.0 SPT @ 3.25M
4/9/10 = 19 Blows }S\ "
GREEN WEATHERED ROCK with \
limestone pieces (To 4.0-M) (N, =19) SPT @ 4 M \
4.0 3.25-t0 4.0-m — ¢ = 32°% y, = 1.7 tons/M> 3 cms for 10 Blows ~
RAY WEATHERED ROCK (To 8.0-M) 2 cms for 10 Blows ¢
(Hammer Rebound)
SPT@5M
5.0 NX Diamond bit drilling from 5-m 5 cms for 15 Blows e
4.0- to 6.0-m — ¢ = 38° y, = 2.2 tons/M* 1 cm for 5 Blows
(Naye > 100) (Hammer Rebound)
SPT @ 6 M (SNR)
6.0 drilled from 3-to 6-min 30 minutes I em for 10 Blows
1 cm for 10 Blows
(Hammer Rebound)
drilled from 6- to 7-m in 40 minutes SPT @ 7 M (SNR)
7.0 6.0- to 8.0-m — ¢ = 39 vy, = 2.25 tons/M> 0.5 cms for 10 Blows
(Navg >> 100) 0 cms for 10 Blows
(Hammer Rebound)
drilled from 7- to 8-m in 65 minutes SPT @ 8 M (SNR) for PRASAD ARMSTRONG YEN
8.0 17 cms core recovered drilling to 8-m 0.5 cms for 5 Blows GEOTECH ENG{NE RING CUNSULTANTS (P) | TD.
RAY GRANITE (Below 8.0-M) 0 cms for 5 Blows 6‘0 ¢
(Hammer Rebound) Dr. B. Ramprgsad
ME, PhD, (Texas|A&M)
drilled from 8- to 9-m in 75 minutes No SPT @ 9M Relg. No. TVLRIAGTE/2019/06/002
9.0 73 cms core recovered drilling to 9-m solid rock core Managing Dector
73% CR and 57% RQD at 9-m pieces recovered
8.0- to 11.0-m — ¢ = 42° v, = 2.35 tons/M’
(Nayg >> 100) No SPT @ 10 M
10.0 drilled from 9- to 10-m in 90 minutes solid rock core
74 cms core recovered drilling to 10-m pieces recovered
74% CR and 56% RQD at 10-m NoSPT@ 11 M
drilled from 10- to 11-m in 95 minutes solid rock core
11.0 78 cms core recovered drilling to 11-m pieces recovered

BORE HOLE TERMINATED AT 11.0-M.

=NMC; m=

% -75y Size

SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not
Recovered; LS = Liner Sample; +----+ = Plastic and Liquid Limits; 4
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Report No. 253/Gl/18-19

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

SUMMARY OF TEST RESULTS
Boring Depth, w % PL LL  -75p% SAND GRAVEL IS
No. M Fine% Medium% Coarse% % CLASS.
1 0.25 5 7
1.0 20 13 59 26 2 0 SM
1.75 19 13
25 13 5 49 27 11 5 Sp
3.25 10 5 21 7 2 65 GW
4.0 SNR stone pieces
5.0 SNR  rock core pieces
6.0 SNR
7.0 12 8 43 32 10 7 Sp
8.0 SNR
9.0 SNR  rock core pieces
10.0 SNR  rock core pieces
11.0 SNR stone pieces
12.0 SNR  rock core pieces
2 0.25 1 9
1.0 22 17 57 21 4 1 SM
1.75 14 18
2.5 9 10 53 32 4 1 SP-SM
3.25 13 11
4.0 18 12 54 23 6 5 SM
5.0 SNR
6.0 SNR
7.0 SNR
8.0 SNR rock core pieces
9.0 SNR rock core pieces
10.0 SNR  rock core pieces
3 0.25 6 7
1.0 18 14 68 17 1 0 SM
1.75 27 16
2.5 17 20 51 19 3 7 SM
3.25 13 16
4.0 13 11 52 30 5 2
50 SNR For PRASAD /
60  SNR GEOTECH ENGINEER
7.0 SNR rock core pieces
8.0 SNR rock core pieces
9.0 SNR  rock core pieces E, PhD, (Texas AGM)
10.0 SNR rock  core pieces Reg. No.TV RIHGTEIZQ‘\BIU.EIUDZ
Managing Director
4 0.25 4 5
1.0 37 11 66 22 1 0 SP-SM
1.75 30 16
2.5 18 14 66 18 1 1 SM
3.25 11 8
4.0 12 7 44 35 10 4 SP
5.0 14 8 42 31 19 0 SP
6.0 SNR rock core pieces
7.0 SNR rock core pieces
8.0 SNR rock core pieces
8.25 SNR  rock core pieces
5 0.25 5 2
1.0 23 17 62 19 2 0 SM
1.75 26 11
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Report No. 253/Gl/18-19

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

SUMMARY OF TEST RESULTS
Boring Depth, w % PL LL  -75p% SAND GRAVEL IS
No. M Fine% Medium% Coarse% % CLASS.
5 2.5 15 16 68 12 2 2 SM
3.25 10 16 64 19 1 0 SM
4.0 SNR
5.0 SNR
6.0 SNR  rock core pieces
7.0 SNR  rock core pieces
8.0 SNR  rock core pieces
6 0.5 10 9
1.0 19 19 61 16 3 1 SM
1.75 21 15
2.5a 38 16 66 12 3 3 SM
2.5b 12 15
3.25 17 20 59 13 5 3 SM
4.0 SNR
5.0 SNR
6.0 SNR rock core pieces
7.0 SNR rock core pieces
8.0 SNR  rock core pieces
7 0.25 7 10
1.0 25 12 57 27 3 1 SM
1.75 30 15
2.5 31 10 44 36 10 0 SP-SM
3.25 16 8
4.0 10 9 21 26 20 24 SwW
5.0 15 11 57 19 4 9 SP-SM
6.0 SNR rock core pieces
7.0 SNR rock core pieces
8.0 SNR rock core pieces
9.0 SNR  rock core pieces
8 0.25 4 5
1.0 24 21 54 23 2 0 SM
1.75 26 20
2.5 57 14 53 29 4 0 SM
3.25 21 7
4.0 16 15 53 19 7 6 SM
5.0 21 12 55 27 6 0 SM
6.0 SNR
7.0 18 27 57 13 3 0 SM
8.0 SNR
9.0 SNR rock core pieces
10.0 SNR  rock core pieces
9 0.25 7 4
1.0 22 19 57 22 2 0 SM
1.75 39 10
2.5 26 9 60 28 3 0 SP-SM
3.25 41 7
4.0 36 14 74 12 0 0 SM
5.0 SNR
6.0 SNR rock core pieces For PRASAD ARMSTROI\IG YEN
7.0 SNR rock core piece GEOTECH ENGINEERING CONSULTANTS (P) LTD.
8.0 SNR  stone pieces ~<
9.0 SNR rock core pieces Dr. B. Ramprasad

ME, PhD, (Texas A&M)

Reg. No.TVLR/RGTE/2019/08/002

Managing Director
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Report No. 253/G1/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

SUMMARY OF TEST RESULTS
Boring Depth, w % PL LL  -75p% SAND GRAVEL IS
No. M Fine% Medium% Coarse% % CLASS.
9 10.0 SNR  rock core pieces
11.0 SNR  rock core pieces
10 0.25 5 4
1.0 22 21 62 14 2 1 SM
1.75 24 24
2.5 30 17 68 14 1 0 SM
3.25 37 17
4.0 14 8 55 29 6 2 SP
5.0a 19 19
5.0b 14 16 52 20 2 10 SM
6.0 18 14 46 20 6 14 SM
7.0 SNR
8.0 SNR
9.0 SNR

10.0 SNR rock core pieces
11.0 SNR  rock core pieces

11 0.25 5 6
1.0 26 27 58 13 2 0 SM
1.75 34 14
2.5 28 13 57 27 3 0 SM
3.25 33 13
4.0 18 17 66 16 1 0 SM
5.0 26 12
6.0 34 17 65 15 3 0 SM
7.0 15 7
8.0 7 12 17 14 18 39 SM

9.0 SNR  rock core piece
10.0 SNR rock core pieces
11.0 SNR  rock core piece

12 025 13 8
0 17 14 48 24 7 7 SM
175 22 20
25 41 11 59 27 3 0 SP-SM
325 22 17
40 20 19 66 14 1 0 SM
50 13 11 48 30 9 2 SP-SM
60  SNR
70  SNR For PRASAD ARM$TRONQ YEN

80 SNR rock core  picce GEOTECH ENGINEERING CONSULTANTS [P) LTD.

9.0 SNR  rock core piece

10.0 SNR rock core piece Dr. B. Rampprasad

11.0 SNR  rock core piece Rep. Nn,TV%}lﬂ}%{%}ﬁ]é}im

12.0 SNR  rock core piece Managing Director
13 0.25 10 8

1.0 26 21 65 13 1 0 SM

1.75 31 18

2.5 35 25 61 12 1 1 SM

3.25 38 19

4.0 19 12 59 23 5 1 SM

5.0 24 21 56 18 5 0 SM

6.0 SNR

7.0 SNR
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Report No. 253/Gl/18-19

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

SUMMARY OF TEST RESULTS
Boring Depth, w % PL LL  -75p% SAND GRAVEL IS
No. M Fine% Medium% Coarse% % CLASS.
13 8.0 SNR  rock core piece
9.0 SNR  rock core pieces
10.0 SNR  rock core pieces
11.0 SNR  rock core pieces
14 0.25 5 5
1.0 21 17 64 15 2 2 SM
1.75 24 20
2.5 27 15 67 15 2 1 SM
3.25 36 13
4.0a 34 15 59 20 3 3 SM
4.0b 18 10
5.0 18 10 61 24 4 1 SP-SM
6.0 SNR
7.0 SNR rock core pieces
8.0 SNR rock core pieces
9.0 SNR  rock core pieces
15 0.25 6 2
1.0 21 15 62 22 1 0 SM
1.75 24 15
2.5 25 18 65 15 2 0 SM
3.25 17 14
4.0 18 14 54 24 4 4 SM
5.0 SNR
6.0 SNR
7.0 SNR
8.0 SNR rock core pieces
9.0 SNR rock core pieces
9.5 SNR  rock core pieces
16 0.25 7 3
1.0 16 7 44 35 13 1 SP
1.75 18 10
2.5 20 11 66 22 1 0 SP-SM
3.25 18 5
4.0 15 13 60 22 3 2 SM
5.0 16 8 75 16 1 0 SP
6.0 SNR
7.0 SNR
8.0 SNR rock core pieces
9.0 SNR rock core pieces
10.0 SNR rock core pieces
11.0 SNR  rock core pieces

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

Dr. B. Ramprasad

ME, PhD, (Texas A&M)

Rep. No.TVLR/RGTE/2019/0€/002
Managing Director
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Report No. 253/G1/18-19 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

Rock Sample Point Load Test Result Analysis

Client: M/s. Emerald Haven Residences Pvt. Ltd.
Site: High-Rise Building Location, Thaiyur, Kanchipuram Dist., TN.

For PRASAD ARMSTRONG YEN
D= Sample Diameter, mm GEOTECH ENGINEERING CONSULTANTS (P) LTD.

D.= Effective Diameter of non-cylindrical rock sample, mm -
Dr. B. Ramprasad

P = Point Load, Newtons, N ME, PhD, (Texas AZM)
Reg. No.TVLR/RGTE/2019/0€/002
lso= Point Load Index for 50 mm Dia. Sample, N/mm? Managing Director
lso= P [D/50]%% OR lso= P [De/2500]°%
D D.’

UCS = Unconfined Comp. Strength 20to 24 x I .5 (Use Avg. of 22)

Dia. Pt. Load
S. No. Bore Sample D Rock Type "p" Test ucs
No. Depth, M mm kN Index, I 5o

MN/M’ MPa | Kg/cm’
1. 1 40-5.0 54.5 | Gray Jointed Granite 5.5 1.92 42.3 4235
2. 5.0-6.0 54.4 Gray Jointed Granite 12.5 4.39 96.5 965.2
3. 8.0-9.0 53.1 | Gray Jointed Granite 0.2 0.07 1.6 16.0
4, 9.0-10.0 53.4 Gray Jointed Granite 0.5 0.18 4.0 39.7
5. 11.0-12.0 54.2 | Gray Jointed Granite 5.5 1.94 42.7 427.1
6. 2 7.0-8.0 52.1 Green Wea. Rock 0.5 0.19 4.1 41.3
7. 8.0-9.0 55.5 Gray Granite 34 11.57 254.5 2545.1
8. 9.0-10.0 55.3 Gray Granite 24 8.21 180.7 1806.6
9. 3 7.0-8.0 54.3 | Gray Jointed Granite 30 10.56 2323 2323.1
10. 8.0-9.0 54.5 Gray Jointed Granite 27 9.45 207.9 2078.9
11. 4 6.0-7.0 54.6 | Gray Jointed Granite 13 4.54 99.8 998.1
12. 7.0-8.0 54.5 Gray Granite 43 15.05 331.1 3310.9
13. 8.0-9.0 54.7 Gray Granite 22 7.66 168.4 1684.3
14. 5 6.0-7.0 54.6 Gray Jointed Granite 14 4.89 107.5 1074.9
15. 7.0-8.0 54.5 Gray Granite 27 9.45 207.9 2078.9
16. 6 5.0-6.0 55.7 Gray Jointed Granite 1 0.34 7.4 74.4
17. 6.0-7.0 56.9 Gray Granite 28.5 9.33 205.3 2052.6
18. 7 6.0-7.0 54.6 Gray Granite 33 11.52 253.4 2533.7
19. 7.0-8.0 54.9 Gray Granite 23 7.96 175.1 1751.0
20. 8.0-9.0 54.7 Gray Granite 20.5 7.13 156.9 1569.5
21. 8 8.0-9.0 53.1 Gray Granite 25 9.11 200.4 2004.1
22. 9.0-10.0 56.2 Gray Granite 19.5 6.51 143.2 1431.6
23. 9 5.0-6.0 52.2 | Gray Jointed Granite 20 7.48 164.6 1646.4
24. 8.0-9.0 54.8 Gray Granite 18.5 6.42 141.2 1412.4
25. 9.0-10.0 54.6 | Gray Jointed Granite 4 1.40 30.7 307.1
26. 10.0-11.0 55.3 Gray Jointed Granite 24 8.21 180.7 1806.6
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Report No. 253/Gl/18-19

Rock Sample Point Load Test Result Analysis

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

Client: M/s. Emerald Haven Residences Pvt. Ltd.
Site: High-Rise Building Location, Thaiyur, Kanchipuram Dist., TN.
D= Sample Diameter, mm
D.= Effective Diameter of non-cylindrical rock sample, mm
P = Point Load, Newtons, N
liso= Point Load Index for 50 mm Dia. Sample, N/mm?
lso= P[D/50]>" OR hso= P [D./2500]°*
D’ D.’
UCS = Unconfined Comp. Strength = 20to 24 x .50 (Use Avg. of 22)
Dia. Pt. Load
S. No. Bore Sample D Rock Type "p" Test ucs
No. Depth, M mm kN Index, I;5o
MN/M’ MPa Kg/cm’

1. 10 9.0-10.0 53.7 Gray Granite 15 5.37 118.2 1181.7
2. 10.0-11.0 55.4 Gray Granite 29.5 10.07 221.4 2214.5
3. 11 9.0-10.0 54.5 Gray Granite 24 8.40 184.8 1847.9
4, 10.0-11.0 54.6 Gray Granite 22 7.68 168.9 1689.1
5. 12 7.0-8.0 54.9 Gray Granite 25 8.65 190.3 1903.2
6. 8.0-9.0 54.5 Gray Granite 28 9.80 215.6 2155.9
7. 9.0-10.0 56.7 Gray Granite 28 9.22 202.8 2027.6
8. 10.0-11.0 57.9 Gray Granite 27 8.60 189.3 1892.8
9. 11.0-12.0 54.2 Gray Granite 22 7.77 170.8 1708.5
10. 13 8.2-9.0 55.9 Gray Granite 24.5 8.24 181.4 1813.7
11. 9.0-10.0 55.3 Gray Granite 40 13.69 301.1 3011.1
12. 10.0-11.0 55.3 Gray Granite 28 9.58 210.8 2107.8
13. 14 6.0-7.0 54.2 Gray Granite 19.5 6.88 151.4 1514.3
14. 7.0-8.0 54.5 Gray Granite 14 4,90 107.8 1078.0
15. 8.0-9.0 54.6 Gray Granite 20 6.98 153.6 1535.6
16. 15 7.0-8.0 54.2 Gray Granite 12 4.24 93.2 931.9
17. 8.0-8.7 54.1 Gray Granite 46 16.28 358.3 3582.5
18. 8.7-9.5 55.2 Gray Granite 35.5 12.18 268.0 2679.8
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SUMMARY OF WATER TEST RESULTS

PLOT’S OPEN WELL: DIAMETER = 10.5-M;

WATER LEVEL = 0.0-M; DISTANCE FROM BORING 5 ~ 20.5-M.

hennai 106.

S. No. Description Results Obtained As per 1S:456 — 2000
1 To neutralize 100 cc of water using 0.5 ml Not more than 5 ml of 0.02N
phenolphthalein as indicator NaOH
2 To neutralize 100 cc of water using methyl 50.0 ml Not more than 25 ml of 0.02N
orange as indicator H,SO4
3 a  |Organic Solids, mg/liter 80 200 Max.
b |Inorganic Solids, mg/liter 1,748 3,000 Max.
¢ |Sulphates as SO, mg/liter 199 400 Max.
d |Chlorides as Cl, mg/liter 496 2,000 Max. - Plain Concrete
500 Max. RCC
e |Suspended Solids, mg/liter 0 2,000 Max.
f |pH 7.08 6 Min.

Remarks: Sample does not meet the requirements of all above clause 2.
Hence water cannot be used for construction purposes as per IS 456 - 2000.

BORING 2; WATER LEVEL = 0.0-M BELOW ORIGINAL GROUND LEVEL.

S. No. Description Results Obtained As per 1S:456 — 2000
1 To neutralize 100 cc of water using 0.6 ml Not more than 5 ml of 0.02N
phenolphthalein as indicator NaOH
2 To neutralize 100 cc of water using methyl 45.0 ml Not more than 25 ml of 0.02N
orange as indicator H,SO4
3 a  |Organic Solids, mg/liter 290 200 Max.
b  [Inorganic Solids, mg/liter 4312 3,000 Max.
¢ |Sulphates as SO,, mg/liter 580 400 Max.
d [Chlorides as Cl, mg/liter 1,596 2,000 Max. - Plain Concrete
500 Max. RCC
e |Suspended Solids, mg/liter 0 2,000 Max.
f |pH 7.11 6 Min.

Remarks: Sample does not meet the requirements of all above clauses 2, 3a, 3b, 3c, and 3d.
Hence water cannot be used for construction purposes as per IS 456 - 2000.

BORING 11; WATER LEVEL = 0.0-M BELOW ORIGINAL GROUND LEVEL.

S. No. Description Results Obtained As per 1S:456 — 2000
1 To neutralize 100 cc of water using 0.7 ml Not more than 5 ml of 0.02N
phenolphthalein as indicator NaOH
2 To neutralize 100 cc of water using methyl 60.0 ml Not more than 25 ml of 0.02N
orange as indicator H,SO4
3 a  |Organic Solids, mg/liter 312 200 Max.
b (Inorganic Solids, mg/liter 6,008 3,000 Max.
¢ |Sulphates as SO, mg/liter 840 400 Max.
d [Chlorides as Cl, mg/liter 3,191 2,000 Max. - Plain Concrete
500 Max. RCC
e |Suspended Solids, mg/liter 0 2,000 Max.
f |pH 7.08 6 Min.

Remarks: Sample does not meet the requirements of all above clauses 2, 3a, 3b, 3c, and 3d.
Hence water cannot be used for construction purposes as per IS 456 - 2000.

For PRASAD ARMSTRONG YEN
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SAMPLE CALCULATIONS FOR RECOMMENDED FOUNDATION

For the existing footings with short pile below load carrying capacity was estimated using soil
properties from Boring 12 and 13. Following is a list of design assumptions:

Type of Foundation = Isolated Column Footing Foundation;
Foundation Depth below EGL = 4.25-M below EGL;

Depth of Basement Floor below EGL = 2.25-M;

Foundation Depth below Basement = 2-M(4.25-2.0);

Worst Case Ground Water Level = AtEGL;

Minimum Footing Size = 2.5-by2.5-M;

Expected Max. Column Load = 550 tons.

Bearing Capacity Calculations:

Ultimate Bearing Pressure quit = Co*Nc*Sc*De + q’(Ng - 1)*Sq*dq + 0.5*B*y'*N,* S,*d,
) = 340

C, (Undrained Shear Strength) = 0 tons/M?

N, (Bearing Capacity Factor) = N/A

Ny (Bearing Capacity Factor) = 30.42

N, (Bearing Capacity Factor) = 42.90

S. (Shape Factor) = 1+02*%B/L)=1.0+0.2%2.5/2.5)=1.2;
D, (Depth Factor) = 1+ 0.2*D¢B*tan (45 + ¢/2) = 1.30

Sq (Shape Factor) = 1+02*%B/L)=1.0+0.2%2.5/2.5)=1.2;
dq (Depth Factor) = 1+ 0.1*D¢B*tan (45 + ¢/2) =1.15

S, (Shape Factor) = 1-04*B/L)=1.0-0.4*%2.5/2.5)=0.60;
d, (Depth Factor) = 1+ 0.1*D¢B*tan (45 + ¢/2) =1.15

q’(O B @ Footing) = (1.4-1)*2.0 = 0.80 tons/M*

Note: Ground water is assumed to rise to EGL of the site.

Quie = 0 + 0.80%(30.42-1)*1.20%1.15 + 0.5%1.2%2.5%42.90*0.60*1.15 = 76.88 ~ 77 tons/M>
Qai = Qui / 2.5=771/2.5 = 30.8 tons/M? Use and Limit q,; = 30 tons/M>

Footing Size required for 550 tons = 550/30 = 18.33-M? or L = B = 4.28- Say 4.3-M.

Settlement Calculations:

In case of isolated column footing foundation the “Zone of Influence” will extend to “2B” depth
below footing, i.e., 2*4.3 = 8.6-M below footing or 12.85-M below EGL or upto hard stratum level,
whichever is earlier. There will be only elastic (immediate) settlement and no consolidation (long
term) settlements as profile had only weathered rock and hard rock in the zone of influence.

Elastic or Immediate Settlement:- (Boring 12 and 13 Soil Profile)

1. 4.25- 10 6.0-M = H; = 1.75-M; SPT “N” = 29; (Wea. Rock); E, = 3,750 FonBRAASAD ARMSTRONG YEN

2. 6.0- to 8.0-M = H, = 2.0-M; SPT “N” >> 100; (Wea. Rock); E, = 8,500 {6/ FNCINEERING CONSULTANTS (PYLTD.

Eqave = (1.75%3750 + 2.0%8500)/3.75 = 6,283.33 ~ 6,250 tons/M> ~

qo = 30 tons/M? H/B’ = 3.75/2.15 = 1.74: L/B = 4.3/4.3 = 1.0; 1= 0.2: E, = 6.250 tons/M> ey toscamy
Reg. No.TVLR/RGTE/2019/0€/002

Ir=0.90; I; = 0.26; , = 0.07; I, = 0.313; Managing Diecor

AHg = 4%30.0%2.15%(1-0.2%/6250%0.90*0.313*1000 = 11.16 mm

Total Elastic Settlement AHg = 11.16 mm.
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Consolidation Settlement: None.

Total Consolidation Settlement AHc = 0.00 mm.
Total Combined Settlement AH = AHg + AH-=11.16 +0.00 =11.16 ~ 11 mm.

Estimated total settlement for a 4.3- by 4.3-M isolated column footing foundation at 4.25-M
below EGL and minimum 2-M below basement bottom level was about 11 mm for a bearing pressure
of 30 tons/M?. The estimated total settlement was less than 60 mm — allowable limits for the total

settlements for isolated column footing foundations on granular soils for framed structures with panel
walls as per IS: 1904 - 2006 code.

For PRASAD ARMSTRONG YEN*
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GeoLogismiki - Merarhias 56, 621 25 Serres, Greece
Url : http://www.geologismiki.gr - Email : info@geologismiki.gr

LigIT software v.4.6

Assessment of soil liquefaction potential from SPT, CPT or Vs data

LIQUEFACTION ANALYSIS REPORT

Project title : S No 16/1A1A, 16/1A1B, 16/1A1C, 17/2, 18/2A, 18/3 & 20, Thaiyur - A & 1401/2 at Thaiyur - B, Thiruporur

TNI

Project subtitle : Boring 9 Soil Profile

Input parameters and analysis data

In-situ data type: Standard Penetration Test Depth to water table: 1.00 m
Analysis type: Deterministic Earthquake magnitude M,,: 6.50
Analysis method: NCEER 1998 Peak ground accelaration: 0.08 g
Fines correction method: Idriss & Seed User defined F.S.: 1.00
SPT data graph Shear stress ratio Factor of safety Settlements (cm)
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LigIT v.4.6 - Soil Liquefaction Assesment Software
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Horizontal Acceleration, A, = 0.08g

This software is licersed to : TRIAL VERSION

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

Geologemiki - Merarfies 56, 621 25 Sarmes, Grescs
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ware vAS

[Geotechnical sortwnre PUURI Aszerzment of 301 iquefaction patertial fram SPT, G°T ar Vs deta

LATERAL DISPLACEMENTS ESTIMATION DUE TO SOIL LIQUEFACTION!

Geometric parameters. Gently sboping ground without free face
Total lateral displacement estimation: 56.12 cm

Field SPT blows Stress corrected SPT blows Fully adjusted SPT Blows Factor of safety Maximum shear strain Lateral displacement index
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1 This method wes developed using the NOEER methods (SPT and (PT) and other methods vill produce slightlydifferant results

LigIT v.4.6 - Soil Liquefaction Assesment Software

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

Dr. B. Ramprasad

ME, PhD, (Texas A&M)

Reg. No. TVLR/RGTE/2019/0€/002
Managing Director

PLATE 23b








