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SUMMARY

Prasad Armstrong Yen GEC (P) Ltd. performed a geotechnical site investigation at the Proposed

Residential Apartments Building Site, P. No.30 and 31, O. No.28 and 29, N. No.5l and 53,28th
Cross Street. Indira Nagar. Thiruvanmiyur, Chennai 600 020, TN. The primary purpose of our

investigation was to obtain data to select suitable foundation type and estimate load carrying capacity

of the selected foundation for the proposed Stilt + 5 floors building. For the proposed building with
planned column configuration typical maximum column load will be about 150 tons. This load detail

was used only for estimating the preliminary foundation size and type of foundation.

The field investigation was performed on March I through 3,2021. Number and location of the

borings were selected to cover the proposed building area. Borings 1 and 2 were drilled l2-, and 14.5-

M depth below the Existing Ground Level (EGL), respectively. Borings were drilled beyond l0-M due

to presence of very weak soils in the 2- to 6-M. Borings were terminated after encountering hard

stratum (SPT N > 100) in at least two successive tests and recovery of granite rock pieces. NX TC bit
and Diamond bit core barrel was used for drilling through the rocky formation. Tests were conducted

to determine the pertinent index and engineering properties of the soils encountered. We then

performed engineering analyses to develop the required design data.

Natural topography of the site reflects a flat terrain. The proposed site was actually two adjacent
plots. Each of the two plots had old G + I floor buildings during this investigation. Site had compound

walls along all boundaries. Visual observation inferred EGL of the site to be about the Existing
Ground Level (ERL) of road in front of the site. A few well grown trees were present in the site.

Proposed construction will be the first major construction activity of this magnitude at this site. The

soil stratigraphy at the borings is tabulated below:

Penetration, M
Stratum From To

1.0
Description
Red Brown Fine to Medium Sand with

Silt, Brick and Stone Pieces
Brown Silty Fine to Medium Sand
Gray Very Soft to Stiff Clay
Gray Fine to Medium Sand
Brown and Gray Weathered Rock

Descriotion
Red Brown Fine to Medium Sand with

Brick and Stone Pieces
Brown Stiff Clay
Gray Very Soft to Soft Clay
Gray Fine to Medium Sand
Brown Weathered Rock
Gray High Jointed Granite

Boring- 2:

Stratum
Penetration. M
From To

0 1.0

0I

II
m
ry
V

I

il
m
IV
V
VI

1.0
1.75

4.0
10.0

1.0
1.75
4.0

1 1.5

r3.0

1.75

4.0
r0.0
12.0+

1.75
4.0

I 1.5

13.0
14.5+

Borinq - l:

I
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Data from the borings indicate presence of variable soil profiles with very soft to soft clay
between 2- and 5-M. For the expected column loads and encountered upper weak soil profiles it was

recommended to provide Tractor Mounted Direct Mud Circulation (DMC) Bored Cast In-Situ
Pile foundation. This type of pile installation work will have low construction vibrations otherwise it
may affect the existing adjacent buildings foundations and also lead to objections from adjacent

building owners. For this site it was recommended to provide a minimum Ll- and 10-M total and

effective length piles below EGL with top l-M pile cutoff for pile caps and plinth beams. All piles

should have at least l-M embedment into hard stratum weathered rock. Ultimate and allowable pile
capacities of various pile diameters were summarized below.

Pile Dia.
M

Compressive Capacity Uplift Capacity Lateral Capacity
Ultimate

Tons
Allowable

Tons
Ultimate

Tons
Allowable

Tons
Ultimate

Tons
Allowable

Tons
o.45
o.50
o.6o
o.75
o.90

114.55
r5o.68
234.93

354.99

'Ot.24

38
5o
z8
u8
,67

39.64
44.32
53.85
68.s+
8s.74

13
15
r8
23
z8

B.ro
1().oo
I,4.40
22.5O
32.40

2.70
3.33
4.80
7.50
ro.8o

lt was recommended to provide at least a two-pile group using suitable pile diameter instead of
single pile - single column by selecting appropriate pile diameter to provide better resistance to
bending forces from column loads and seismic forces. For columns with low loads single pile per

column can be provided. [n case of columns for lift or staircase areas with close spacing single pile per

column can be provided with a common pile cap. Also. piles should be structurallv designed for
higher bendins / flexural capacity for better resistance to lateral forces durine seismic events.
All pile caps should be tied together in both directions through rigid plinth beams. In case of single
pile and single column unit extreme care should be taken to match center line of pile and column to
minimize eccentricity to avoid additional bending moments in the pile. Piles at some locations may
have to be drilled deeper than ll-M to 12.5-M (Borins 2) to achieve at least l-M embedment into
hard strata.

In Boring I groundwater was at2.l-M below EGL. In the combined site one 1.1-M diameter open
well and a bore well of unknown depths were present. In the open well groundwater was at about 2.3-
M below EGL. Bore well was located at about 15.4-m from Boring 2. High groundwater level could
be due to recent rains in Chennai. Groundwater samples were collected for construction suitability
purposes tests from Open well and bore well. Test results indicate that groundwater samples from
open well and bore well were not suitabltl for construction purposes as per IS: 456 - 2000 code

guidelines due to high alkalinity as infened by the methyl orange titration test. Chemical tests on soil
sample from 2-M depth of Boring I and 9-M depth of Boring 2 werc performed to measure their pH,
Cl, SO3, and SOc ion concentration. Result inferred that there will be no adverse effects of soil
chemical ions on foundations as their concentrations were lower than limiting concentration for
groundwater as per IS: 456 - 2000. Groundwater from the site wells can be used onlv after suitable
treatment. Groundwater quality should be checked regular intervals for construction suitability
pulposes from beginning of construction activities and adjust the treatment as required.

We do not expect construction problems at this site due to high groundwater conditions in non-
rainy seasons. Visual observation inferred EGL of the site to be about ERL road in front of the site. It
was recommended to raise FGL of the site by at least 0.6-M above ERL of road in front of the site.

-il-
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Building's stilt floor's Finished Floor Level (FFL) should be at least 0.15-M above the Finished
Ground Level (FGL) of the site. This will minimize rainwater runoff flooding into the site and

building. Site filling should be done with granular fill soil with densification to achieve a total unit
weight of at least 2 tonsfvl3. Old buildings present the site will have to be removed for the proposed

construction. Proper care should be taken in pile installation to avoid pile bulging / necking /
improper concreting during pile installation. For pile installation good quality bentonite and

bentonite solution of suitable density should be used to minimize pile side wall collapse leading to
necking problems as thick layers of clean sand were encountered in the borings. Excess consumption
of concrete can be expected at some depths in piles due to presence of very loose sand and very
soft clay layers in the soil profiles of the borings. Piles should be terminated in hard stratum
weathered rock formation with a minimum l-M of pile embedment. At pile termination depth bore
should be properly washed and cleaned of all loosened material to prevent low end bearing capacity of
the pile as the major pile load capacity will be developed by end bearing. Pile load tests should be

aaldustgd a$rer relevant IS code to confirm the load carrying capacities recommended above
and alsq tq chesk quality qf pile installation

For anv reason hvdraulic rotaw ris has to be considered then it is necessarv to reevaluate
pile capacities based on the rig parameters based on input from piling contractor side, evaluate rig
operations in the site, install test pile to check feasibility, check test pile for defects by Non-
Destructive Tests (NDT), and perform a few initial load test to confirm the load carrying capacity of
the pile installed by the hydraulic rotary rig. Also, NDTs should be performed on each and every pile
of the planned building to confirm the pile integrity.

All structures have to be designed for higher seismic forces (Zone III) due to increased seismic
activity in peninsular India in the past two decades. Seismic events of 5.4 magnitude on February I l,
2019,7.9 magnitude on April 25, 2015,6.0 magnitude on May 21,2014,8.4 magnitude on April 11,

2012, 7.2 magnitude on June 13, 2010, and 7.6 magnitude on August ll, 2009 with epicenters in
Himalayas, Bay of Bengal, and near Andaman lslands 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 "Nil
to Low" seismic susceptibility. Under a seismic event of 6.5 Richter scale, and peak ground

acceleration of 0.079 the total estimated vertical settlement was 1.83 cms and total horizontal
displacement was about 0.28 cms. Iwasaki liquefaction potential was 0.0 inferring "No Liquefaction."
As per IS code for Zone III design horizontal acceleration was about 0.059 only. However, when
thick layer of very weak sediments are present the effect of seismic wave effects gets magnified.
Hence, in the analysis peak ground acceleration of 0.079 was used.

-llt-
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INTRODUCTION

Purpose and Scope

Prasad Armstrong Yen GEC (P) Ltd. performed a geotechnical site investigation at the Proposed

Residential Apartments Building Site, P. No.30 and 31, O. No.28 and 29. N. No.5l and 53.28th
Cross Street, Indira Nagar, Thiruvanmiyur, Chennai 600 020. TN. The primary purpose of our
investigation was to obtain data to select suitable foundation type and estimate load carrying capacity

of the selected foundation for the proposed Stilt + 5 floors building. For the proposed building with
planned column configuration typical maximum column load will be about 150 tons. This load detail
was used only for estimating the preliminary foundation size and type of foundation. To accomplish

these purposes, the following tasks were performed:

(1) Borings 1 and 2 werc drilled l2-, and 14.5-M depth to explore subsurface stratigraphy, and
obtain soil and rock samples for laboratory testing;

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

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

Report Format

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

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

FIELD AND LABORATORY INVESTIGATIONS

Exploratory Borings

Soil conditions at site for the proposed buildings were explored by two borings. Bore location

details are presented on Plate l. Number and location of the borings were selected to cover the

proposed building area. Borings 1 and 2 were drilled l2-, and 14.5-M depth below EGL, respectively.

Borings were drilled beyond 10-M due to presence of very weak soils in the 2- to 6-M. Borings were

terminated after encountering hard stratum (SPT N > 100) in at least two successive tests and recovery

of granite rock pieces. NX TC bit and Diamond bit core barrel was used for drilling through the rocky

formation. Tests were conducted to determine the pertinent index and engineering properties of the

soils encountered. We then performed engineering analyses to develop the required design data.

Groundwater was at about 2.3-M below EGL in the site's open well. Log of Borings are presented on

Plate2 and 3.

Field and Laboratory Tests

Borings were drilled using Calyx drilling unit. In the borings SPT was performed at l-M interval

upto l0-M, and at 1.5-M interval beyond l0-M. SPT consists of driving a standard split spoon

sampler, 51-mm outside diameter and 38-mm inside diameter into soil under the blows of a drop

-1-
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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.

The soil-testing program was designed to evaluate pertinent index and engineering properties of
the foundation soils. During the field operations soil and rock samples were collected at 1-, and 1.5-M
intervals 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 4. Grain size distribution curves of tested soil are presented on Plate

5. Summary of Groundwater and Soil Chemical Test Results were presented on Plate 6.

GENERAL SOIL CONDITIONS

Topography

Natural topography of the site reflects a flat terrain. The proposed site was actually fwo adjacent
plots. Each of the two plots had old G + I floor buildings during this investigation. Site had compound

walls along all boundaries. Visual observation inferred EGL of the site to be about ERL of road in
front of the site. A few well grown trees were present in the site. Proposed construction will be the

first major construction activity of this magnitude at this site.

Soil Stratigraphy

The soil stratigraphy disclosed by our investigation is presented on the log of boring on Plate 2

and 3. The soil stratigraphy is based on classification of soil samples recovered from the boring, and

our observations during drilling operations. A generalized summary of the major soil strata is
tabulated below:

Borins - I
Penetration. M
From To

0 1.0
Stratum

Borins - 2:

Stratum
I

Penetration, M
From To

0 1.0

I

II
III
ry
V

II
III
IV
V
VI

1.0
1.75

4.0
10.0

t.75
4.0

10.0

12.0+

Description
Red Brown Fine to Medium Sand with

Silt, Brick and Stone Pieces
Brown Silty Fine to Medium Sand
Gray Very Soft to Stiff Clay
Gray Fine to Medium Sand
Brown and Gray Weathered Rock

Description
Red Brown Fine to Medium Sand with

Brick and Stone Pieces
Brown Stiff Clay
Gray Very Soft to Soft Clay
Gray Fine to Medium Sand
Brown Weathered Rock
Gray High Jointed Granite

1.0
1.75
4.0

I 1.5

13.0

t.75
4.0

I 1.5

13.0
14.5+
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II

IIIa
IIIb
IVa
IVb
IVc
IVd
Va
Vb
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Detailed soil descriptions that include textural variations and inclusions are noted on the log of
boring presented on Plate 2 and3.

Interpretation of Soil Properties

Shear strength parameters for cohesion less soils were selected based on the SPT results, and

grain size distribution analyses. Shear strength parameters for cohesive soils were selected based on

the SPT results. The unit weight (soil density) profiles of the soils in the borings were developed from
estimated values based on correlations of unit weight with particle size gradation and field test results
(Bowles, 1982.)

Foundation calculations presented in this report were based on the lower bound soil proprieties of
the Boring 1. A reevaluation of the recommendations in this report may be necessary if variations in
the soil profile are encountered during the foundation excavation work. In addition, there may be a
need to drill additional borings to investigate soil variability at that location. Based on the field and

laboratory test results the following are the properties for soils encountered in the boring.

Boriuei:1:
Penetralion, M

Stratum From
0

1.0

1.75

2.75

4.0
6.0
7.0

8.0

10.0

I 1.0

To
1.0

1.75

2.75

4.0
6.0
7.0
8.0

10.0

11.0

12.0+

Properties

|e61 
: 1.65 tons/M3

i = 32o; ysat = 1.7 tons/IvI3

Cu : 6 tons/Irl2; Tsa 
: 1.6 tons/IVI3

Cu: 1.25 tons/]vl2;yrn= 1.4 tons/Ivl3

i :26o; ysat = 1.5 tonsll\{3

0:31o; yr6: 1.65 tons/M3

$ = 32o;^[sat= 1.7 tons/]Vl3

0 : 34o; ysat : 1.8 tons/Mr

0 : 37o; Tsat:2.1tons/Ivl3
0 = 39o; fsal:2.25 tons/]vl3

Properties
ysat : 1.6 tons/\{3
Cu : 9 tons/M2; ysar : 1.65 tons/Jvl3

Cu= 2.5 tons/Ivl2; ysar : 1.5 tons/Jvl3

Cu : 1.25 tonslN{2; y.u, : 1.4 tons/Jvf3

0 : 28o; ysat : 1.6 tons/\r[3

0 = 30o; ysat : 1.65 tons/Jvl3

0 : 32o; ysar : 1.7 tons/Jv13

0 : 34o; ysat : 1.8 tons/Jvl3

0 : 33o; ysat: 1.75 tons/Irl3

0 : 34o; hat : 1.8 tons/Jvl3

0 : 38o; Trut 
: 2.25 tons/Jv13

0 : 39o; Tsat 
: 2.3 tons/Izl3

Loriue-2:
Psnetraliou-M

Stratum
I
il

IIIa
IIIb
IVa
IVb
IVc
IVd
IVe
IVf
V
VI

From
0

1.0

1.75

2.7s
4.0
5.0

7.0
8.0

8.75
10.0
I 1.5

13.0s

To
1.0

t.75
2.75

4.0
5.0

7.0
8.0

8.75
10.0

I 1.5

13.0+

14.5+

-3-
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DESIGN INFORMATION

Data from the borings indicate presence of variable soil profiles with very soft to soft clay

between 2- and 5-M. For the expected column loads and encountered upper weak soil profiles it was

recommended to provide Tractor Mounted Direct Mud Circulation (DMC) Bored Cast In-Situ
Pile foundation. This type of pile installation work will have low construction vibrations otherwise it
may affect the existing adjacent buildings foundations and also lead to objections from adjacent

building owners. For this site it was recommended to provide a minimum 11- and 10-M total and

effective length piles below EGL with top l-M pile cutoff for pile caps and plinth beams. All piles

should have at least l-M embedment into hard stratum weathered rock. Pile capacity was estimated

as per the IS: 29ll - 2010 (Part I / Section 2) Code guidelines. Ultimate and allowable pile
compressive and uplift capacities of various pile diameters are summarized below.

Pile Dia.
M

Compressive Capacity Tran. Uplift Capacity Lateral Capacity
Ultimate

Tons
Allowable

Tons
Ultimate

Tons
Allowable

Tons
Ultimate

Tons
Allowable

Tons
o.45
o.50
o.6o
o.75
o.9o

114.55
15o.68
234.93
354.99
5oI.24

s8
5o
Z8
u8
a67

39.64
44.32
53.85
68.s+
8s.74

13
15
r8
23
z8

B.ro
10.oo
I.4.40
22.5O

32.40

2.70
3.33
4.80
7.50

ro.8o

It was recommended to provide at least a two-pile group using suitable pile diameter instead of
single pile - single column by selecting appropriate pile diameter to provide better resistance to
bending forces from column loads and seismic forces. For columns with low loads single pile per

column can be provided. In case of columns for lift or staircase areas with close spacing single pile per

column can be provided with a common pile cap. AIso. piles should be structurallv designed for
higher bendins / flexural capacity for better resistance to lateral forces durins seismic events.

All pile caps should be tied together in both directions through rigid plinth beams. In case of single

pile and single column unit extreme care should be taken to match center line of pile and column to
minimize eccentricity to avoid additional bending moments in the pile. Piles at some locations mav

have to be drilled deener than 1l-M to 12.5-M (Borins 2) to achieve at least l-M embedment into
hard strata. Sample calculations are presented on Plate 7.

GROUNDWATER AND SOIL CHECMIAL ANALYSIS

In Boring 1 groundwater was at2.l-M below EGL. In the combined site one l.l-M diameter open

well and a bore well of unknown depths were present. In the open well groundwater was at about 2-3-

M below EGL. Bore well was located at about 15.4-m from Boring 2. High groundwater level could
be due to recent rains in Chennai. Groundwater samples were collected for construction suitability
purposes tests from Open well and bore well. Test results indicate that groundwater samples from
open well and bore well were not suitable for construction purposes as per IS: 456 - 2000 code

guidelines due to high alkalinity as inferred by the methyl orange titration test. Chemical tests on soil
sample from 2-M depth of Boring I and 9-M depth of Boring 2 were performed to measure their pH,

Cl, SO3, and SO+ ion concentration. Result inferred that there will be no adverse effects of soil

chemical ions on foundations as their concentrations were lower than limiting concentration for
groundwater as per IS: 456 - 2000. Groundwater from the site wells can be used onlv after suitable

-4-
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treatment. Groundwater quality should be checked regular intervals for construction suitability
purposes from beginning of construction activities and adjust the treatment as required. Summary of
groundwater and soil chemical test results were presented on Plate 6.

CONSTRUCTION CONSIDERATIONS

We do not expect construction problems at this site due to high groundwater conditions in non-

rainy seasons. Visual observation infened EGL of the site to be about ERL road in front of the site. It
was recommended to raise FGL of the site by at least 0.6-M above ERL of road in front of the site.

Building's stilt floor's FFL should be at least 0.15-M above FGL of the site. This will minimize
rainwater runoff flooding into the site and building. Site frlling should be done with granular fill soil
with densification to achieve a total unit weight of at least 2 tons/lvl3. Old buildings present the site

will have to be removed for the proposed construction. Proper care should be taken in pile installation
to avoid pilc bulging / necking / improper concreting during pile installation. For pile installation
good quality bentonite and bentonite solution of suitable density should be used to minimize pile side

wall collapse leading to necking problems as thick layers of clean sand were encountered in the

borings. Excess consumption of concrete can be expected at some depths in piles due to presence

of verl' loose sand and very soft cla.v- laycrs in the soil profiles of the borings. Piles should be

terminated in hard stratum weathered rock formation with a minimum l-M of pile embedment. At pile
termination depth bore should be properly washed and cleaned of all loosened material to prevent low
end bearing capacity of the pile as the major pile load capacity will be developed by end bearing. Pile
load tests should be conducted as ner relevant IS code to confirm the load carrving capacities
recommended above and also to check qualitv of pile installation.

For anv reason hvdraulic rotarv riq has to be considered then it is necessarv to reevaluate

pile capacities based on the rig parameters based on input from piling contractor side, evaluate rig
operations in the site, install test pile to check feasibility, check test pile for defects by Non-
Destructive Tests (NDT), and perform a few initial load test to confirm the load carrying capacity of
the pile installed by the hydraulic rotary rig. Also, NDTs should be performed on each and every pile
of the planned building to confirm the pile integrity.

All structures have to be designed for higher seismic forces (7.one III) due to increased seismic
activity in peninsular India in the past two decades. Seismic events of 5.4 magnitude on February I 1,

2A19,7.9 magnitude on April 25, 2015,6.0 magnitude on May 21,2014,8.4 magnitude on April 11,

2012,7.2magnitude on June 13,2010,and7.6 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 "Nil
to Low" seismic susceptibility. Under a seismic event of 6.5 Richter scale, and peak ground

acceleration of 0.079 the total estimated vertical settlement was 1.83 cms and total horizontal
displacement was about 0.28 cms. Iwasaki liquefaction potential was 0.0 inferring "No Liquefaction."
As per IS code for Zane III design horizontal acceleration was about 0.059 only. However, when

thick layer of very weak sediments are present the effect of seismic wave effects gets magnified.
Hence, in the analysis peak ground acceleration of 0.079 was used. Liquefaction analysis results are

presented on Plate 8.
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. Report No. 064/Gl/20-21 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING
Project: Elgp 4rnNite=f._Ns=3-0 . _28_and Z9_]L,Lro-l1and53,

2A* Cross Street. lndrra Naqar. Thiruvanmivur. Chennai600 020. TN.
eore xolffio:.' 1- ia. of Hote: 150 mm
Started on: 1-03-21 Ended on: 1-03-'21 Field Work ln Charge: R Muruoesan
Final toGWS: Rcmarks:

DEPTH

M

SOIL DESCRIPTION SPT /VANE &
SAMPLE TYPE

SPT "N'' PROFILE
10 20 30

INDEX TEST DATA
25 50 75

1.0

RED BIr()\\ \ l t\t:'t o \iltDlt.\t s..llriD nith
rilt. hrick and stonc pieces ('Io 1.0-II)

0.G to 1.0-m -1 : 1.65 tonJMl
(N".s - 14)

I

ttRot\'\ stLl l t,t\1.. 1() \{ut)ll,tt s.\Nl)
''to I.7-i-tl)

l.G to 1.75-m-0 =32",t,= l.TtonVMr N,.,.= l6)

2.0

I
I

G\ /t

3.0

I

4.0

GRAY VERY SOFI TO STIFF CLAY (To {.0-M)

I .75- to 2.75-m - C. = 6 tons.ilvt:l y, = I .6 tonVM3

(N".": t0)

2.75- to 4.0-m - Cu = 1.25 tons./M2; 1t 
: I .4 tonVMs

(N".* = 2)

I

5.0

6.0

1

7.0 t
\

8.0

9.0 t

10.0

GRAY F INE -[O \IEDIt'lll SAND ('Io t0.0-l\{)

4.G, to 6.0-m - $ =26"',tr-- 1.5 tonVM3

(N",8 - 5.5)

6.G to 7.Gm - { : 3lo; yr = 1.65 tonVMj

(N^*= 14)

7.& to 8.Gm - { = 32":f,= 1.7 tons6,!3

(N*.= t8)

8.0- to 10.0-m - 0:34"; y, = 1.8 tonVMs

(N,., = 26)

NX TC bit drilling from lGm

11.0

3ROWN AND GRAY WEATHERED ROCK (Below 10.0-M)

l0.G to I t.Gm-$ = 37" rr :2.1 tonVM3

(N"", = 100)

'drilled tiom l0- to 10.5-m in 30 minutes

DS@0.5M

sPr@ l M
7/8/8 = 16 Blows

SPT/@ 2 M

4/4/6 = l0 Blows

sP'r'@ 3 M

l/l/1 = 2 Blows

sPT(44M
l/2/3 = 5 Blows

SP'[ (.4 s M

2/214=6Blows

sPT@ 6 M

6/6/8 = 14 Blows

sPr@7M
6/8110 = 18 Blows

sPT@ 8 M

7/12113 = 25 Blows

sPT@9M
9ll2ll5 =27 Blows

sPT@ r0 M

5 cms for l0 Blows

3 crns for l0 Blows

ra

ta

ra

!o

to

r0

I

I

,

+-1-

+.---- -+

CONTINUED ON PI.ATE 2b
Recovered; LS=LinerSanple' r -a=pl6sliq6ndLiqurLrmiB; O = N M C; r = % -75pSize

rLA) = AA

T

l
\

1



. Report No. 081/Gl/2G21 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING
Project: Pro-posed EesidentialApartment ng_Site-P-No-10_aod 31. O. No. 28 and 29,

aore Xol ia. of Hole: 150 mm
Started on: 1-03-'21 Ended on: 1-03-'21 Field Work ln Charge: R Muruoesan
Final toGWS: Remarks:

DEPTH

M

SOIL DESCRIPTION I spr l vANE &
bnruple rvpr

SPT ''N" PROFILE
10 20 30

INDEX TEST DATA
25 50 75

12.0

13.0

14.0

15.0

16.0

17.0

't8.0

19.0

20.0

21.0

22.0

r',r AND GRAY WEATHERED ROCK (Below

X Diamond bit drilling from 10.5-m

I l.G to lz.Gm - t = 39"; y, = 2.25 tonyM3

lled from 10.5- to I 1.5-m in 60 minutcs

I 3 cms corc recovered dnlling to I I .5-m

lled from I 1.5- to l2-m in 30 minutes

cms core recovered drilling to l2-m

>> 100)(N

@ ll.5M
0 cms for l0 Blows

(Hammer Rehound)

sPr@ 12M(sNR)

0 cms for l0 Blows

(Hammer Rehound)

BORE HOLE TERMINATED AT 17.5-M
Recovercd; LS = UnerSample; ++= phsth6nd LQuid Limib: r) = N M C', t = otro -75p Size

rLF' L 3U



. Report No. 0O4/Gl/20-21 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106

LOG OF BORING
Project:

Bore Hole No.: 2
Started on: 2-03-'21
Final

Type of Boring: Calvx Drill
Ended on: 3-03-'21

Dia. of Hole: 150 mm
Field Work ln Charge: R Muruqesan

toGWS: Remarks:
DEPTH,

M

SOIL DESCRIPTION SPT /VANE &
SAMPLE TYPE

SPT ''N'' PROFILE
10 20 30

INDEX TEST DATA
25 50 75

1.0

RED BR()\\ \ l.'l\[ 1'(] ]lEI)lt:!l S.\\D nirh
britk and stoBc pieccs ('l o l.{l-II1

0.G to l.G'm - Yr = 1.6 tonVM3

(N""" - 8)

a BR()\\ \ s'l ll l' ( l \\ ('l o 1.75-\l)

I.0- to 1.75-m - C, = 9 tons./M2; I, = 1.65 tonslMs

(N.u = l5)

2.0

GWL r

3.0 )

--+

G---+

\

4.0

GRAY VERY SOF-T TO SOF-[ CLAY (To 4.0-M)

1.75- to 2.75-m - C,, = 2.5 tons./lvl2; I = I .5 tonyMr
(N*t = 4i

-with shell Fagmffts at 3-m

2.75- to 4.G.m - Cu : 1.25 tons.fiVt2; y, = 1.4 tons6,l3

(N"'e = 2)

I

5.0

6.0 t
I

\

7.4

\

\

8.0

r
9.0

I
I

10.0

11.0

GRAY FINE TO MEDILiM SAND (To ll.5-M)
4.O. to 5.0-m - 0 = 28"; y, = 1.6 tonVMr

(N,,,s:8)

5.0- to 7.Gm - { = 30"; y, = 1.65 tonVM3

(N**= ll)

7.G to 8.0-m - { = 32"; 1,' = 1.7 tonslM3

(N^. = 161

8.0- to 8.75-m - { = 34": yr = 1.8 tonYM3

(N^r = 27)

8.75- to lO.Gm - 0 = 33"; y,: 1.75 tons/Ml

(N^* = 22)

t 0.G to t 1.5-m - 0 = 34o' T, = t .8 tonvM3

(N.,, = 27)

.with silt at lG'm

DS@05M

sPT@ l M
4/6D = 15 Bloua

sPr(@ 2 M

ll22 =4 Blows

SPI /@ -l M

0/l/l = 2 Blows

sPT@4M
2/3/5 = 8 Blows

sPI'(@ 5 M

2/4/6 = l0 Blows

sPr@ 6 M

3/5fl = 12 Blows

sPr@ 7 M

416110 = l6 Blows

sPr@8M
7/12/15=27 Blows

sPT@ e M

8/10/12 = 22 Blows

SPT @ l0lvl
11112/15 = 27 Blows

rl

rl

to

to

!0

la

!o

I

+

+-------

+-.__. -+

CONTINUED ON PLATE 3b.
Recovered; LS = Liner Sample; ++ = 

p[s1i6 311d Lhuid LimiB r) = N M C: | = o/o -75p Size

rLA t E, Od

\



. Report No. 064/Gl/2G21 Prasad Armstrong Yen GEC (P) Ltd., Chennai 106.

LOG OF BORING

v

V

v

Project:

Bore Hole No.: 2
Started on= 2-03:2'l
Finai

Type of Boring: Calvx Drill
Ended on:3-03-'21

Dia. of Hole: 150 mm
Field Work !n Charge: R Muruoesan

toGWS: Remarks:
DEPTH

M

SOIL DESCRIPTION SPT / VANE &
SAMPLE TYPE

SPT "N'' PROFILE
10 20 30

INDEX TEST DATA
25 50 75

GRAY FINE TO [tEDlUM SAND (To ll.S-M)
.NX -lC bit drilling liom I l 5-m

12.0

13.0

Itlto\\'\ \\ 1.. \ I lll.l{l1l) R(X h ( Iir 13.{l-\l)

I 1.5- to 13.0-m - I = 3ff; 1, = 2.2 tonVMl

(N,.,8 > 100)

.drilled from IL5- to l3-m in 35 mrn.

.NX Diamond bit drilling trom l -l-m

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

GRAY HIGHLY JOIN'Tf,D CRANITE

lBelow t3.0-M)

I3.0- to I4.5-m - 0 = 39"; y, = 2.25 tonVMt
(N",, >> 100)

.drilled fiom l3- to 14.5-m in 50 min.

l4'5-m+ - + = 40"' Y, = 2.3 toftVM3

(N_s>> 100)

'52 cms core recovered drilling to I 4.5-m

'35olo CR & 26% RQD

sPT@ ll.5M
3 cms for l0 Blows

2 crns for l0 Blows

(Hammer Rebound)

SPTr@ l_1M(SNR)

2 cms for l0 Blows

I cm for l0 Blows

(Hammer Re.horrnd)

sPr @ l4.sM (sNR)

0 cms tr t0 Blonrs

(Hammer Rebound)

t

I
I
I
Ir
I
I
I
I

I

t

BORE HOLE TERMINATED AT 16.0.M.
Recovefed; LS=LinerSanpb; +-+=Plaslicand LiqukiLinib; I = N M Cir =o/o -75;r Size

bI ATE 
'LTLAILJU
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Report No. 064icii2B-zi

SUMMARY OF TEST RESULTS

FREE SWELT INDEX TEST RESULTS

DEPTH, M

2.O
ar,t

1.0
2.4
3.0

Prasaci Armsirong Yen GEC iP) Ltd., Chennai i06.

FREE SWELL INDEX, %

177
4ra

87
158
1M

BORE NO.

1

2

Boring Depth, w o/o PL LL -751t%

No

SAND

Fin6% Nl€dium% Coars6o/6

GRAVEL

YoM

IS

CLASS.

I
30

30

.{3

46

ao

0

0

0

0.5

1.0

20
3.0

4.0

5.0

6.0

7.0

80
9.0

I t.5

12.0

6

I5

44

65

20

19

l8
t7
t7

l8

SNR

SNR

6

t4

3

2

1

1

)
o

pieces

pieces

52

67

53

48

<o

4

0

1

3

a

32

33

rock

rock

77

8l

core

core

SM

CH

CH

SP

SP

SP

cD cl,

,

35

45

48

44

25

0

o

0

0

23

0.5

l0

3.0

4.0

5.0

60
7.0

8.0

9.0

IU.U

I 1.5

r 3.0

14.5

5

)',

53

10

l9
l9
l7
l5
l5
t7
i5
l0

SNR

SNR

4

3

2

3

)
2

2

;

rock core oieces

60

49

46

46

28

2

3

4

5

l6

20

:9

28

57
11

8l

CH

CH

CH

SP

SP

SP

5r
SW

PLATE 4
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Repori No. 0filcil20-2i Prasaci Armstrong Yen GEC (P) Ltd., Chennai i06.

Bemaits; The sample does not meet the requirements of above clause 2.

Hence rvater cannot be useci ibr construction puposes as per IS 456 - 2000.

BORE WELL: DEPTH = UNKNOWN: WATER LEVEL = COULD NOT SEE
DISTANCE = 15.4-M FROM BORING 2.

D--,.-^-1,--. TL- ---"-1,, I---- -.-+ -.^^+ +l - ---.,:--,,---+- ^f ^l.^,,^ .-l^,.-^ ,

Hence water cannot be used for construction purposes as per IS 456 - 2000.

SUMMARY OF SOIL CHEMICAL TEST RESULTS

Bore

No.

Deplh

M

pH Chlorides

PPM

Srlphrtes

so4,PPM

Sulphales

SO3, PPM

2.O 7.00 68 0 0

2 9.0 '1.60 EO 0 0

Remarks:

pH tests on soii sarnpies were pertbrmed on soii soiution prepared with 5% soii. Soii soiution was soakeci in rvater tbr 24
hours, and the solution was filtered. Tests were performed on the filtered water.

Sulphates and chlorides content were for total soil weight.

Test resuits intbr tested site soiis irad iow adverse chenricai ions.

S. No. Description Results Obtained As per 15:456 -2000

)

J a

b

c

d

e

t

To neutralize 100 cc ofwater using

phenolphthalein as indicator

To neutralize 100 cc ofwater using methyl
:-.1:.--'.--urarrxr aJ rrrurlaaur

Organic Solids, mgrltter

Inorganic Solids. mg/liter
Sulphares as SOr, mg/liter

Chlorides as Cl, mglliter

Suspended Solids, mgfl iter

pH

0.40 ml

40.0 ml

40

986

142

255

0

7.20

Not more than 5 ml of 0.02N

NaOH

Not more than 25 ml of 0.02N
ucn
I t.,ovJ

200 Max.

3,000 Max.

400 Max.

2.000 Max. - Plain Concrete

500 Max. RCC

2,000 Max.

6 Min.

S. No. Description Results Obtained As per 15:456 - 2000

I

I

3 a

b

c

d

e

f

To neutralize 100 cc ofwater using

phenolphthalein as indicator

Io neutralize I 00 cc of water using methyl

orange as indicetor

Organic Solids, mliter
Inorganic Solids, mg/liter
Sulphates as SOr, mglliter

Chlondcs ts Cl, mg/lrtcr

Suspended Sol ids, mg/l iter
pH

0.30 ml

41.0 ml

48

1.168

r60

276

0

7.6$

Not more than 5 ml of 0.02N

NaOH

Not more than 25 ml of 0.02N

H:SOr

2Ct0 Max.

3,000 Max.

40O Max.

2,000 Max. - I'[am Concrgtc

500 Mar. RCC

2,000 Max.

6 Min.

PLATE 6

ar rtalt A Fa, AF la,l -Fh ?Fa? nF-l tt ?1r
DiJIUIIYIAFI I TJT UUA I EFI I EU I F(E!'L'L I E'

OPEN WELL: DIAMETER = 1.1-M: DEPTH = UNKNOWN: WATER LEVEL = 2.3-M.

I

i
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Report No. 0611GV20-21

SAMPLE CALCULATIONS FOR DMC BORED CAST IN SITU PILES.
PILE CAPACITY CALCULATIONS - By IS : 291I (Part I / Sec. 2) - 2010 Method.

PROPOSED RESIDENTIAI, APARTMENTS BTIILDING SITE
P. No. 30 & 31, O. No.28 & 29, N. No. 51 & 53, 28th Cross Street, lndira Nagar, Thiruvanmiyur, Chennai 600 020, TN.

Bored Cast ln-Situ Pile Details:

Prasad Arnrstrong Yen G fi C e) Ltd.. Chennai 106.

For Cohesive Soils :-

C, (x

1.25 1.00

6.00 0.75

n Soil Profile Used in the Pile Calculations

Pile Ca:pacity Calculations by Ifi : 29ll (Part I / Sec. 2) Ivlethod.

below EGL

Top pile c,utofflength tlor pilecaps

Ko = 1.00

Total Pile Length =
Top Pile CutoffLenglth =
Pile Effective Concrcting Length.=

Pile Diameters Considered:

Unit Skirn Friction in Clay Soils, [ =
Unit SkiLn Friction in Sand Soils, I" =
Skin Friction of the Each Strata, (l,i =
Total LIlt. Skin Frition, Q,6, =
Unit EnC Bearing in Clay Soils, q,1, =
Unit EnC bearing in liand Soils, q,1, =

Ultimatr: End Bearin;3, Qp ult =

0.45 0.50 0.60 0.75 0.90 -M

n1.00 M
1.00 M

.I0.00 
M

qCo

o'lirtan6
fr*nDL1
EQ,i
9C,
GNq + 0.5Dy\
qt * xD2/4 Total Ultmater Pile Capacily, Q,r, =

i\llowable Pile Capacity, Q"rr = Q,,r,/FS
Qsut + Qp,,tt
FS = Factor ofSafety =

S.No. Soil Description From To N ,uu C", T/M?
0

0 y1, T/IvI3

I

2

3a

3b
4a

4b
4c

4d
5a

5b

Red Brrru,n F to M Sand with ....
Brown Silty Fine to lvledium Sand

Gray Very Soft to SriffClay
Gray Very Soft to StrffClay
Gray Firre to Mediunr Sand

Gray Firre to Mediurr Sand

Gral Fine to Mediunr Sand

Gray Fine to Mediunr Sand

Brown & Gray Weathered Rock

Brown lL Gray Weathered Rock

0.00

1.00

1.75

2.75

4.00

6.00
7.00

8.00
r0.00
I1.00

1.00

1.75

2.75

4.00

6.00
7.00

8.00
10.00

I 1.00

12.00

t4
l6
10

2

5.5

l4
l8
26

100
>> 100

6.00
1.25

26

3l
32

34
_1 I

39

32

1.65

t.70
1.60

1.40

t.50
r.65
1.70

l.E0
:1.10

:t.30

PLATE 7.1
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Report No. 06,llcll20-2l,

Skin Friction Calculations

Soil Description

Red Brrrun F to M Sand u,ith ....
Brown liilty Fine to lvledium Sancl

Gray Vcry Soft to StiLffClay

Gray Vcry Soft to SljiffClay
Gray Ftre to Mediuur Sand

Gray Fine to Mediun Sand

Gray Fine to Medium Sand

Gray Fine to Medium Sand

Brown & Gray Weathered Rock
Brown & Gray Weathered Rock

@ ll-M below EGL Soil - Very

I{ard Weathered Rock

L/D of Pile = I1.0/0.45 > 20

L/D of I'}ile = I1.0/0.50 > 20

L/D of Pile = I1.0/0.60 > 20

L/D of Pile = ll.0/0.75 > 20

L/D of Pile = I 1.0/0.90 < 20

Use Linr. Value or Actual o's*"

Prasad Arnrstrong Yen G li C (P) Ltd. Chennai 106.

COMPRESSIVE PILE CAPACITY CALCULATIONS

S.No

I

2

3a

3b

4a

4b

4c
4d

5a

5b

From

0.00

1.00

1.75

2.75

4.00

6.00
7.00

8.00
10.00

l 1.00

To

L00

1.75

2.75

4.00

6.00

7.00

8.00

10"00

I 1.00

I 1.00

6.00

1.25

26

3l
3Z

34

37

39

0.45

Q,, T
0.00

0.60

6.36

2.21

3.83

3.06
3.7E

10.35
1 "ra

0.00

0.50

Q,, T

0.00

0.67

7.07

2.46

4.25

3.40
4.20

11.50

8.02

0.00

0.60

Q., T
0.00

0.81

8.49

2.95

5. l0
4.08

5.04
r 3.80
9.63

0.00

0.75

Q,. T

0.00

l.0l
10.61

3.68

6.38

5.10

6.30
t7.25
t2.03
0.00

l.2t
12"73

4.42

7.66

6.12
7.56

20.70

t4.44
0.00

oo/c,
0

32

6=0 y',,T/M3

0 0.65

32 0.70

6 0.60

I 0.40

26 0.50

31 0.65

32 0.70
34 0.E0

37 l.l0
39 r.30

Base A=

otb* =

9u utt =

9t utt =

Quu,=

Q"ut =

Qtotutt=

F.S. =

Qlu =

Q,u =

Pile Dia

o'y;6,T/1VI2 q,T/M'

0.33 0.00

0,91 0.57

1.48 4.50

2.03 1.25

2.78 r.35

3.60 2.16

4.28 2.67
s.43 3.66

6.78 5. r l
7.33 5.93

0.90 -M.

Q,. T
o.oolcutoa

N= >> 100

No: 85

\= 8r

Limited to as pcr IRC 78 - 20142

(Page 80, Note-2)

r\llowable Cc,mpressive Capacity =

l-lse

114.55 150.68 234.93 354.99 501.24'l'ons

3.00 3.00 3.00 3.00 3.00

3E.18 50.23 7E.31 I1E.33 167.0E Tons

38 50 78 llE 167 Tons

].let Total Ultimate Skin Friction, Q,,1,=, 37.4t 41.57 49.89 62.36 74,83

0.45 0.50 0.60 0.75 0.90 -l\4

0.6364 -L42

7.33 T:NI?

670.01Tfl\Az

900.00 T/M'?

426.41Tors

74.83 Tons

0. l59l

5.43

484.82

900.00

77.14

37.41

0. I 964

6.23

555.45

900.00

109.1I

41.57

0.2829

7.33

654.22

900.00

1E 5.05

49.89

0.4420

l._\3

662.11

900.00

292.63

62.36

Note:-
I Pile Load Test must be conducted as per relavant IS Code to confirm the above estimated pile capacities before completion of installtion of all piles.

2 Pile installation must be done with extreme care to prevent "Necking" and "Buldging" problems due to presence of Very Loose Sand / Very Soft Clay Strata;

3 Ground water level rvas assumed to rise to ground level in rvorst case conditions.

4 Limiting All. End Bearing Pressure in "Hard Rock" as per IS code was 500 tons,M:. Therefore, q6 (all) is limited to 300 tonsfivl:.

5 Factor ofSafety 3.0 was used instead ofIS code standard value of2.50 due to encounerted weak soil in top 5-M that can contribute -ve Skin Friction.

PLATE 7.2
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Report No. 06,llGU20-21

S.No.

1

2

3a

3b
,4a

4b
4c

4d

5a

sb

Skin Friction Calculations

Soil Description

Red Broun F to M Sand with ....
Brown liilty Fine to lvledium Sancl

Gray Very Soft to StiiffClay

Gray Very Soft to StiffClay
Gray Fine to Mediurrr Sand

Gray Fiue to Mediunr Sand

Gray Fine to Mediunr Sand

Gray Fine to Mediunr Sand

Brown &. Gray Weathered Rock

Brown & Gray Weathered Rock

Prasad Arnrstrong Yen G l3 C (P) Ltd.. Chennai 106

UPLIF'T PILf, CAPACITI' CALCULATIONS

From

0.00

1.00

1.75

2.75

4.00

6.00
7.00

8.00
10.00

I 1.00

To

r.00

1.75

2.75

4.()0

6.(|0

7.00

8.00

10.00

I 1.00

I 1.00

0.33

0.91

L48
2.03

2.7E

3.60
4.28

5.43

6.78
7.33

oo/c,
0

32

6.00

1.25

26

3l
32

34

37

39

o'y,6,T/M2

Pile Dia

q.T/M'?

0.00

0.57

4.50

1.25

L3s
2.16

2.67

3.66

5.1I
5.93

0.45

Q,, T

0.00

0.60

6.36
))1
3.83

3.06

3.78
r 0.35

7.22

0.00

0.s0

Q,, T
0.00

0.67

7.47

2.46

4.25

3.40
4.20

I 1.50

8.02
0.00

0.60

Q,, T
0.00

0.81

8.49

2.95

5. l0
4.08

5.04

13.80

9.63

0.00

0.75

Q,, T

0.00

l.0l
10.61

3.68

6.38

5. l0
6.30

17.25

12.03

0.00

0.90 -M.

o.oolcutott

t.2t
12.73

4.42

7.66

6.t2
7.56

20.?0

14.44

0.00

6=0 y'.,T/M3

0 0.65

32 0.70

6 0.60

I 0.40

26 0.50

31 0.65

32 0.70

34 0.80

37 l.l0
39 1.30

]rlet Total Ultimate Skin Friction, Q,6,=' 37.41 41.57 49.89 62.36 74.83

Unit lV'eight of Pile RCC = y"o* 2.40 TA,I3

Base A=
Pile Length, L =

Pile Volunre, V =
Submerged Pile Weight W =

Qsut =

Qrot rtt=
F.S. =

Allowable Trancient Uplift Capacity = Qn1 =
Use Qrrr =

0.45 0.50 0.60 0.75 0.90 -t\4

0. I 591

10.00

1.59

2.23

37.41

0,t964
10.00

1.96

2.75

41.57

0.2829
10.00

2.83

3.96

49"89

0.4420
10.00

4.42

6.19

62.36

0.6364 -l\42

r0.00 -M

6.36 -l\43

8.91 Tons

74.83 Tons

39.64 '44.32 53.85 68.54 83.74 Tons

3.00 3.00 3.00 3.00 3.00

13.21 14.77 17.95 22.85 27.91 Tons

13 15 18 23 2E Tons

Note;-
I Pile Load Test must be conducted as per relavant IS Code to confirm the above estimated pile capacities before completion of installtion of all piles.

2 Pile installation must be done with extreme care to prevent "Necking" and "Buldging" problems due to presence of Very Loose Sand / Very Soft Clay Strata;

3 Ground water level was assumed to rise to ground level in worst case conditions.

PLATE 7.3



Report No. 06.{/GI/20-2 I Prasad Armslrong Yen G lj C (P) Ltd.. Chennai 106.

SAMPLE CALCULATIONS FOR LATERAL LOAD CAPACITY OF PILES.

BY BROMS (1964) METHOD.

PROPOSED RESIDENTIAL APARTMENTS BUILDING SITE
P. No. 30 & 31, O. No. 28 & 29, N. No. 51 & 53, 28th Cross Street, lndira Nagar, Thiruvanmiyur, Chennai 600 020, TN.

BOR]NG 1 SOIL PROFILE

Pile Dia. 0.45 0.50 0,60 0.75 0.90 -M

Pile Type Bored Cast ln-Situ Conrrete Piles

Concrete Cirade = M30 Max. Comp. Stress in Bending

fr=

Min. % of Fleinforcement Content = 0.40o/o

Modulus of Pile, E. = 2gg1pg Kg/cm2 2000000 Tons/Mz

Soil's C, =

Soil's y'-
Factor of Safety =

Dia., D

M

(l)Mom. of

lnertia. Ma TondM:r Tons-14

Myierd

Dil

700]'ons/M2

79 l(g/cmz

Tons

4.gg Tons/Mr Wt. Avg. from 1- to 4-M ol Boring 1

0,60 Tons/M3

3.00

y =Dlz
M

PutMyeHt, Broms

Factor

10.00
10.00
10.00
10.00

P.il

Tons

2.70
3.33
4.80
7.50
10.80

0.45
0.50
0.60
0.75
0.90

0.23
0.25
0.30
0.38
0.45

17.18
17.18
17.18
17.18
17.'.18

8.10
10.00
14.40
22.50
32.40

0.002r11

0.003r17
0.006:36

0.01553
0.032",21

700
700
700
700
700

f"*l
v

6.26
8.59
14.84
28.99
50.'t0

Note:-
1.) Pile Load Test must be conducted as per relavant IS Code to confirm the above estimated pile capacities

before completion of installtion of all piles.

2.) Pile is assnmed to be "Fixed Head" type than "Free Head" due to provision of pile cap with a minimum
20 tons axial pile load with pile caps and tie beams.

Putt

C,D,

PLATE 7.5
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Gedrgismiki - Merartias 56, 621 25 Senes, Greece
Ud : htb://ffi.gedo9isnlk.9r - Emdl : hb@gedoglmlH.gr

thIT software v.4.6
Assesfltent of sd lipefactlo.r poEnual fiom Sff, CFf d Vs dataIil ,

LIQUEFACTIOiT ANALYSIS REPORT

ProJect tide : O. No. 29, 28th Cross StreeQ Indira Nagar, Adyar, Chennai 6(xl 02o, Ttl.

Proiect subtitle : Eoring 2 Soil Proltle

Inpst parameiers and anaiysis ciata

In=situ data type:
Analysis type:
Analysis method:
Fines conection method

Standard Penetration Test
Deterministic
NCEER 1998
Idriss & Seed

Shear stress ratlo

0,

- csR x cRR

5

Depth to water table:
Earthquake magnitude M*
Peak ground accelaratjon:
User defined F.S.:

Factor of safety

11

0.00 m
6.50
0.07 g
1.00

E

q
oo

SPT data graph

- Field SPT ft N1(60) * N1(60ks

7
E

q
q
o

7

Settlements (cm)

8.8.

7,

10.

11

- F.S. - F.S.=1 - Total ^ Point

dI

Mw=71t2, sigma'=1atm base curve

0.

0.t

0

Liquefaction

4 35
Al

6
A

7
A

8
A 4o{ 11 9

1A
No Liquefaction

N 1(60)6

1UqIT v.4.6 - Soil Liquefaction Assesrnent Software
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Horizr:ntal Acceleration, A5 = 0.079

TtE sftrd. E k.ed to : IRIAI vfi.Stot,t

8t0
Errr

kar-.. - r.1u ia €: X h kr
Tlt-. 1. t-. -,.i*a.,-. t

riild/dffi@toV 6rhtu

TATERAL DTSPtACIXtrTS tSTIHATIOn DUE TO SOIL IIQUtTACTIOI!
Gcm.ttr lEhmcteB 66tly ilufE gDlcd wlllad he lu
Td.l h6!l dirC.cmcrd cttlmtioE 0f8 cm

Srfrffi.dsefbldt Fultyrdtufidg?ffu, ltturl-rtue bbr.ldidw,iod.x

F.5.il.E

tr.. kridgr !5^r
trn SGE d# SgI tlofl
trd F,4 d,-d Sr b"r

FS.tF@d flay
6affia le Vfu 6ydr dr rah
lDlr Urd diDlaail e

-::_ .,4 i -r i'::':_-: i: ::i'': ::
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Property Buying Assistance, Property Selling Support, Market
Price Analysis, Owner Outreach and Negotiation.

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

our services doesn’t just end there
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Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Property Valuation & Cost Estimation

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

Ownership, Compliance & Legal Verification

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

Zoning & Land Use Analysis

Forms & Templates, Document Generator, Document
Translation, Dictionary

Property Documentation & Workflow Tools

Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Vastu & Property Management Tools

empowering your real estate decisions
with smart tools
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