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SUMMARY

A geotechnical site investigation was performed at the Proposed Residential Apartments Building
Site, “Lavanya”, No. 236, Kilpauk Garden Road, Kilpauk, Chennai 600 010, TN. The primary
purpose of our investigation was to obtain data for selecting foundation type and estimate bearing
capacity of the soil for the proposed Stilt + 5 Floors building. Typical expected maximum column load
for the proposed building will be about 150 tons. These load details were only used for estimating the
preliminary foundation size and type of foundation.

The field investigation was performed on May 8 through 11, 2023. The proposed site was about 6
grounds in area. For this site three borings were drilled at two corners of a diagonal and near center of
the site with due consideration to presence of existing buildings. Boring 1 through 3 were drilled to
11.5-, 17.5-, and 10-M penetration below the Existing Ground Level (EGL), respectively. 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 Existing Ground Level (EGL) of the site
was about the Existing Road Level (ERL) of road in front of the site. In the site G + 1 floor RCC
buildings were present. Site had compound walls on all sides of the plot. Site had many well grown
trees and plant spread over the site around the existing buildings. Proposed construction will be the
first major construction activity at this site. The soil stratigraphy at the borings is tabulated below:

Boring —1:
Penetration, M
Stratum From To Description
I 0 1.0 Brown Fine to Medium Sand with Silt
I 1.0 2.0 Brown Silty Fine to Medium Sand
11| 2.0 3.0 Brown Very Stiff Clay
v 3.0 11.5+ Gray Brown Fine to Medium Sand
Boring —2:
Penetration, M
Stratum From To Description
| 0 1.75 Brown Fine to Medium Sand with Silt
I 1.75 4.0 Brown Very Stiff Clay
111 4.0 10.0 Gray Fine to Medium Sand
v 10.0 17.5+ Brown Fine to Medium Sand with Silt
Boring — 3:
Penetration, M
Stratum From To Description
I 0 1.75 Brown Fine to Medium Sand with Silt
11 1.75 3.0 Brown Stiff Clay
(1] 3.0 10.0+ Brown Fine to Medium Sand

Data from the borings infer presence of good sand soil from 3- / 4-M onwards. The soil between

2- and 3 / 4--M was stiff to very stiff clay with SPT “N” values varying from 11 to 27. With such
variable consistency clay soils total settlements will be highly variable and M a long
_j- -
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Report No. 002/BRP/23-24 Dr. B. Ram Prasad Me PnD (Texas &), Chennai 106.
period of time. Therefore, avoid such variable settlements and related uncertainties for the pr0p0>ed
building it was recommended to provide “Isolated Column Footing” foundation at 3-31 below TRL.
Minimum footing size of 1.5-M was considered in the analysis. Estimated u]trmarc and
recommended allowable bearing capacities were 99 and 22.5 tons/M’, respectively. Estimated total
settlement for the considered foundation was about 27 mm, less than the IS: 1904 - 1978 code limiting
scttlement of 60 mm for isolated column footing foundations on granular soils for framed structures.
In case clay soil was encountered at 3-M as observed in Boring 2 then in such footings 0.1-M thick
1:4 (Lime : Sand) bed followed by 0.25-M thick PCC should be provided instead of typical 0.1- -
0.125-M thick PCC to reduce the bearing pressure on clay soil.

In the site a defunct bore well of unknown depth was present in the site at about 7.3-M from
Boring 2. Groundwater was at about 4.1-M below EGL in the Boring 1. Since the bore well was not
in a working condition at the site, groundwater sample was collected from a bore well of unknown
depth located in the plot across the road at about 40-M from Boring 1 for construction suitability tests.
Test results indicate that tested groundwater from the bore well was suitable for construction purposes
as per IS: 456-2000. Chemical tests were performed on soil sample from 2-M depth of Boring I
through 3. Soil sample was tested for pH, Chlorides, and Sulphates. A 5% soil solution was initially
prepared by mixing with distilled water. This solution was allowed to soak and settle for 24 hours.
After that soil solution was filtered pH test was performed on the derived solution. Test results infer
concentration of adverse chemicals in the tested soil samples less than the limiting values of water
quality for construction purposes as per IS: 456-2000.

We don’t expect construction problems at this site due to site soil and groundwater conditions in
non-rainy seasons. Site’s EGL was about ERL of road in front of the site. In order to minimize future
site and building flooding from road runoff it was recommended to raise FGL of the site by at least
0.6-M above ERL of road in front of the site. FFL of stilt floor should be at least 0.15-M above FGL
of the site. All footings should be rigidly interconnected with surrounding footings. Old buildings
present in the site should be cleared for the proposed construction.

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 ﬂoorm0 Exposed botto
surface of the foundation excavation must be properly cleaned of loose 1

should be compacted with heavy duty rammer to compact the exposed surface

mechanical excavation activities. This was to minimize the settlements that can arise 1f the loosened
soil in foundation excavation was not removed or compacted. New foundations should be located on
virgin_formation and not on old foundations or filled up soils. If any loose pockets of soils are
encountered at foundation level then the looser material should be replaced till denser material with
well compacted PCC. Excavated sandy soils can be used for site and building filling purposes.

All structures at this site have to be designed for higher seismic forces (Zone IIT) due to increased
seismic activity in peninsular India in the last two decades. Seismic events of 5.1 magnitude on August
24, 2021, 5.1 magnitude on February 12, 2019, 7.9 magnitude on April 25, 2015, 6.0 magnitude on
May 21, 2014, 8.4 magnitude on April 11, 2012, 7.2 magnitude on June 13, 2010, and 7.6 magnitude
on August 11, 2009 with epicenters in Himalayas, Bay of Bengal, and near Andaman Islands were felt
at Chennai. Plinth beams must be designed to be rigid to allow redistribution of loads in case of
differential settlements. For Boring 1 and 2 soil profile and GWL at 1-M below EGL,infess

-ii -
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seiamic susceptibility. At_EGL under a seismic event of 6.0 Richter scale, and peak ground
acceleration of 0.16g the total estimated vertical settlement was 0.14 cms and total horizontal
displacement was about 1.02 cms. Iwasaki liquefaction potential was 0.0 inferring “No_Liquefaction.”™

As per IS code for Zone ITT design horizontal acceleration was 0.16g.
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INTRODUCTION
Purpose and Scope

A geotechnical site investigation was performed at the Proposed Residential Apartments Building
Site. “Lavanya™. No. 236. Kilpauk Garden Road. Kilpauk. Chennai 600 010, TN. The primary
purpose of our investigation was to obtain data for selecting foundation type and estimate bearing
capacity of the soil for the proposed Stilt + 5 Floors building. Typical expected maximum column load
for the proposed building will be about 150 tons. These load details were only used for estimating the

preliminary foundation size and type of foundation. To accomplish these purposes, the following tasks
were performed:

(1) Three detailed bores were drilled to 11.5-, 17.5-, and 10-M penetration respectively below
EGL in the site to explore the subsurface stratigraphy to obtain soil samples for laboratory
testing:

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

(") Enclneel l-ne a-"-al,ses WEre pe] fOlI]lCd to develop fouﬂdat]on dCSlgn melTnathn fOl‘ the

Report Format

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

FIELD AND LABORATORY INVESTIGATIONS

Exploratory Borings

Soil conditions at the site for the proposed building were explored by Boring 1 through 3. Bore
location details were presented on Plate 1. The proposed site was about 6 grounds in area. For this site
three borings were drilled at two comers of a diagonal and near center of the site with due
consideration to presence of existing buildings. Boring 1 through 3 were drilled to 11.5-, 17.5-, and
10-M penetration below EGL, respectively. 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 4.1-M below EGL in Boring 1. Log of
Boring is presented on Plate 2 through 4.

Field and Laboratory Tests

Boring was drilled using Calyx drilling unit. In the boring in situ SPT was performed at 1-M
interval upto 10-M, at 1.5-M interval beyond 10-M. SPT consists of driving a standard split spoon
sampler, 51-mm outside diameter and 38-mm inside diameter into soil under the blows of a drop
hammer of 63.5 kg falling weight freely 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.

A ga’

J. MANIVANNAN, B.E.(Civ
REGISTERED CONSTRUCTION ENGINEER (©
CMDA Registration No:CE/2019/03/078
No.46, Maruthi Avenue, Pattarai, Thiruvallur- 602 C°
Cell:97907 65833, Email: jmani_007@yahoo.co.in



.

L 2

)

cclcc

)
5_‘)
)
9

.

I

Report No. 002/BRP/23-24 Dr. B. Ram Prasad Me PhD (Texas A&M). Chennai 106.

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

GENERAL SOIL CONDITIONS
Topography

Natural topography of the site reflects a flat terrain. EGL of the site was about ERL of road in
front of the site. In the site G + 1 floor RCC buildings were present. Site had compound walls on all
sides of the plot. Site had many well grown trees and plant spread over the site around the existing
buildings. Proposed construction will be the first major construction activity at this site.

Soil Stratigraphy

The soil stratigraphy disclosed by our investigation is presented on the log of boring on Plate 2
through 4. The soil stratigraphy is based on classification of soil samples recovered from the boring,

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

Boring —1:
Penetration, M
Stratum From To Description
| 0 1.0 Brown Fine to Medium Sand with Silt
I 1.0 2.0 Brown Silty Fine to Medium Sand
11 2.0 3.0 Brown Very Stiff Clay
v 3.0 11.5+ Gray Brown Fine to Medium Sand
Boring — 2:
Penetration, M
Stratum From To Description
I 0 1.75 Brown Fine to Medium Sand with Silt
Il 1.75 4.0 Brown Very Stiff Clay
111 4.0 10.0 Gray Fine to Medium Sand
1A% 10.0 17.5+ Brown Fine to Medium Sand with Silt
Boring — 3:
Penetration, M
Stratum From To Description
| 0 1.75 Brown Fine to Medium Sand with Silt
I 1.75 3.0 Brown Stiff Clay
11 3.0 10.0+ Brown Fine to Medium Sand

Detailed soil descriptions that include textural variations and inclusions are noted on the log of

boring presented on Plate 2 through 4. W/
2. !
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Interpretation of Soil Properties

N - . . asto ° ) . ‘1
Shear strength parameters for cohesion less soils were solected based on the ficld 51

Dr. B. Ram Prasad me #b (1exas Aty Chennal 106

grain size distribution analyses. Shear strength parameters for cohesive soils were selected based on
the field SP'T 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 ar
results (Bowles, 1982.)

Foundation calculations presented in this report were based on the lower bound soil proprietics ‘,"
the Boring 2 and 3. A reevaluation of the recommendations in this report may be necessary if
variations in the soil profile arc encountered during the foundation cxcavation work. In addition, there
may be a need to drill additional borings to investigate soil variability at that location. Based on the
ficld and laboratory test results the following arc the propertics for soils encountered in the boring,

Boring — 1:

Stratum

|

I

Il
[Va
IVb
IVc
1vd
IVe
1vd

Boring —2:

Stratum

Ia
Ib
Ila
IIb
Il1a
[11b
[Ilc
IVa
IVb
Ve
Ivd

Boring — 3:

Stratum

I
11
[Ha

Penetration, M

From
0
1.0
2.0
3.0
3.75
4.75
7.0
9.0

11.5+

To
1.0
2.0
3.0

3.75

4.75
7.0
9.0
1.5

Penetration, M

From
0
1.0
1.75
3.0
4.0
4.75
7.0

10.0
11.5
13.0
17.5+

To
1.0
1.75
3.0
4.0
4.75
7.0

10.0
1.5
13.0
17.5

Penetration, M

From
0
1.75
3.0

To
1.75
3.0
4.0

Propertics

$ = 34°% Yy 1.8 tons/M?

d = 34°% Yy~ 1.8 tons/M?

C,= 16 tons/M?; Yo~ 1.8 tons/M?
d = 34°% vy — 1.85 tons/M?

¢ = 32% Yo = 1.7 tons/M?

¢ = 31% Yy = 1.65 tons/M?

¢ = 32% Yy = 1.7 tons/M?

¢ = 33% Yyu = 1.75 tons/M?

¢ = 34% v = 1.8 tons/M?

Ysat = 1.75 tons/M?3

¢ = 33° Yu = 1.75 tons/M3

Cu = 10 tons/M?; ye = 1.7 tons/M?
C, = 13 tons/M?%; Ysat = 1.7 tons/M3
b = 34°% Yu = 1.8 tons/M?

¢ =32% ysu = 1.7 tons/M3

$ = 33% Ysu = 1.75 tons/M3

¢ = 32° Ysu = 1.7 tons/M3

¢ = 34% vgu = 1.85 tons/M3

¢ = 35% You = 1.95 tons/M3

d =37% Yeu = 2.1 tons/M3

Properties
¢ = 32°% Y = 1.7 tons/M?

C, = 7 tons/M?; Ysat = 1.65 tons/M3.
6= 37" You = | %"W
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I1Ib 4.0 4.75 ¢ =34% v, = 1.8 tons/M?
Ilc 4.75 8.0 ¢ = 32°% Yy = 1.7 tons/M?
[1Id 8.0 10.0+ ¢ = 33% Yo = 1.75 tons/M?

DESIGN INFORMATION

Data from the borings infer presence of good sand soil from 3-M onwards. The soil between 2-
and 3- / 4-M was stiff to very stiff clay with SPT “N” values varying from 11 to 27. With such
variable consistency clay soils total settlements will be highly variable and will happen over a long
period of time. Therefore, avoid such variable settlements and related uncertainties for the proposed
building it was recommended to provide “Isolated Column Footing” foundation at 3-VI below ERL.
Minimum footing size of 1.5-M was considered in the analysis. For the considered foundation 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 = CNescdcic+ q(Ng-1)sqdgiqt 0.5BYN,s,d,i;

Where
B = Width of Footing; Y = Eff. Unit Weight of Soil;
qu = Ultimate Bearing Capacity of the Soil; Se-S¢-S, = Shape Factors;
C = Avg. Soil Undrained Shear Strength; d.dg,d, = Depth Factors;
N,, N, & N, = Bearing Capacity Factors; inigl, = Inclination Factors; and

q = Eff. Vertical Pressure at Footing Level

For the considered foundation estimated ultimate and recommended allowable bearing
capacities were 99 and 22.5 tons/M”, respectively. Estimated total settlement for the considered
foundation was about 27 mm, less than the IS: 1904 - 1978 code limiting settlement of 60 mm for
isolated column footing foundations on granular soils for framed structures.. In_case clay soil was
encountered at 3-M as observed in Boring 2 then in such footings 0.1-M thick 1:4 (Lime : Sand)
bed followed by 0.25-M thick PCC should be provided instead of typical 0.1- / 0.125-M thick PCC to
reduce the bearing pressure on clay soil. Sample calculations for each of the above are presented on

Plate 8.

GROUNDWATER AND SOIL CHEMICAL ANALYSIS

In the site a defunct bore well of unknown depth was present in the site at about 7.3-M from
Boring 2. Groundwater was at about 4.1-M below EGL in the Boring 1. Since the bore well was not
in a working condition at the site, groundwater sample was collected from a bore well of unknown
depth located in the plot across the road at about 40-M from Boring 1 for construction suitability tests.
Test results indicate that tested groundwater from the bore well was suitable for construction purposes
as per IS: 456-2000. Chemical tests were performed on soil sample from 2-M depth of Boring 1
through 3. Soil sample was tested for pH, Chlorides, and Sulphates. A 5% soil solution was initially
prepared by mixing with distilled water. This solution was allowed to soak and settle for 24 hours.
After that soil solution was filtered pH test was performed on the derived solution. Test results infer
concentration of adverse chemicals in the tested soil samples less than the limiting values of water
quality for construction purposes as per IS: 456-2000. Summary of groundwater and soil chemical test

results are presented on Plate 7.
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CONSTHRUCTEON € ONSIDERAS TONS

Wedant expect construction problems at this site due 1o site soil and groundwater conditions in
nomriny seasons Site’s G was about ERL of road in front of the site. In order to minimize future
it and banlding fooding, from road runoff it was recommended to raise FGI, of the site by at least
0-6-M above ERL of road in front of the site. FI'L, of stilt floor should be at least 0.15-M above FGL
of the site Al footings should be rigidly interconnected with surrounding footings. Old buildings
presentan the site should be clearcd for the proposed construction.

Backfilling. of the foundation cxcavations should be done with granular soil, and fill should be
compacted pm[u tly to achieve proper densification to avoid settlements in flooring. | posed botion
( DIrope ed of loose material and exposed surface

- This was to minimize the settlements that can arise if the loosened

sorl i foundation excavation was not removed or compacted. New foundations should be located on
virgin formation and not_on_old foundations or filled up soils. If any loose pockets of soils are

encountered at foundation level then the looser material should be replaced till denser material with
well compacted PCC. Excavated sandy soils can be used for site and building filling purposes.

Al structures at this site have to be designed for higher seismic forces (Zone HT) due to increased
seismic activity in peninsular India in the last two decades. Seismic events of 5.1 magnitude on August
24,2021, 5.0 magnitude on February 12, 2019, 7.9 magpnitude on April 25, 2015, 6.0 magnitude on
May 21, 2014, 8.4 magpitude 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. Plinth beams must be designed to be rigid to allow rcdistribution of loads in case of

differential settlements. I'or Boring | and 2 soil profile and GWI, at 1-M below EGL infers “No”
sormie susceptinility. At_EGL under a seismic event of 6.0 Rlchter scale, and peak ground

au,c,luatmn of 0.06g the total estimated vertical settlement was 0.14 cms and total horizontal
displacement was about 1.02 cms. Iwasaki liquefaction potential was 0.0 inferring “No Liquefaction ”
Ao per 15 code for Zone 1T design horizontal acceleration was 0.16g. Liquefaction Analysis results

are presented on Plate 9.
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tore Hole No. |
Started on § 0b 20
Final Depth: 115 M

W 1 I\ ftetial \palim

wital oo 010 TN

LOG OF BORING

Type of Boring: Calyx Dnill
Ended on: 0523

Dr B fam Pragad av o oves 2sa Saenna 04

Dia. of Hole: 150 mim
Field Work In Charge: = Mur.geazt

W "o N

Depth to GW §: 41 M

JAN

Remarks:

- . '
ROMW SN FENE LO NE DI M S AND with «ill 025 M [ - [ i %
Ta 10D AL 26 Blows | I T O
DO I m 1 & me M SPLa I M '
1o ‘) ®A215 27 Blows - “
BROMN ST Y FINE TOMEDIEATSAND | f
[TURNURY)) |
PO 0w ¢ | 8 lons M SPIm2M
20 ' 12/1V14 '/.'/Hlnw‘:r I v \ ot 1.
ROWN NV ERY SHIFE SANDY (LAY (1o L0 M) w
O e tDm 1o tone M 0 R one M . L
7 SPL 3 M |
30 VAT 34 Blows |y -
ERAY BROWN FINE 1O MEDIUN SAND
Helown LDAD \ 123 |
|
VOl S ¢ W LESoneM SPIL a4 M |
|
a0 ay hrown colodat 1 TR12 20 Blows L | -
1 [
kb sdtat o
Gwi Vs ted im0 32y oM
N )] SPI(5M /
W el VO ] 2 8
50 W colk { ! 4/577 - 12 Blow! p s ¢
Y |
S @6M {
60 Vs 0 t0om o 165 tons M 4/6/7 13 Blows ) | |
(Now 12 [ . |
\ | |
|
\
SPT @7 M \ . }
10 6/7/9 16 Blows )N i ; |
----------------------------- = | |
\ I i |
\ | |
% .
SPT@8M \ ~ ;
8.0 P09 0m e 2y 1T M 6/8/10 18 Blows L J. ;
g . T ol
N 17 \ i | {
\ | |
5 |
Rl oAy SPT @9 M \ 5 |
|
90 with st 9 o 1 Sm 6/8/12 20 Blows | |
................................ e
2
/ ' i
!
SPT@10M I ‘[ |
10.0 QU ol sm 6 3y 175 M V11712 =23 Blows l !
e |
Nz, 2 A i |
! |
Psm ¢ My I8t M SPT@I1ls™M \
s (N, 28 8/12/16 - 28 Blows \ {.
o a |

¢ RMINATED AT 11.5-M

SPT=Standard Penetration Test, DS=Disturbed Sample; UDS = UnDisturbed Sampie; WS=Water Sampie: SNF=Sampie

Recovered; LS = Liner Sample; +—+ = Plastic and Liqud Limits; ¢ =NM C; # =% -75u Size
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LOG OF BORING

i b noe wWilmatik Carden Road Kilpa
Proiect: Proposed Residential Apartments Building Site, "Lavanya _No. 236 Kilpauk Garden _Road. 1
Chennai 600 010, TN
Bore Hole No.: 2 Type of Boring: Calyx Drill Dia. of Hole: 150 mm " <an
Started on: 10-05-'23 Ended on: 10-05-'23 Field Work In »Charge. R' uruge
Final Depth: 17.5-M Depth to GW S: 4.1-M Remarks: GWL from I}orr?ngL
[ I'H SOIL DESCRIPTION SPT / VANE & SPT' PROFILE NDEX TeEsST U
SAMPLE TYPE 10 20 30 25 50 75
BROWN FINE TO MEDIUM SAND with silt DS @025M 4
To 1.75-M)
00-101.0-m . 175 tons/M* SPT@1M
1.0 | | Nag 22 11/11/12 = 23 Blows o~ e
10-101.75-m ¢ 33"y 175 tons/M’ /
(N 23)
i SPT@2M /
2.0 BROWN VERY STIFF CLAY (To 4.0-M) 6/7/8 = 15 Blows ] I
175-t030-m C,- 10tons/MLy, 1.7 tons'M’ \X
Ny = 15) SPT@3 M \‘
3.0 | . 14/11/8 = 19 Blows & o |—rod+
30-1040-m C,- 13 tons M3 o= 1.7 tons/M'
(N = 19) SPT @4 M
4.0 __fbrown color at 4-m 12/18/11 = 29 Blows e
~ — ~ T 7 IGRAY FINE TO MEDIUM SAND (To 10.0-M) /
GWL 4.0-104.75-m - ¢ - 34° 7~ 1.8 tons’'M’
.................. W Z29) SPT@5M /
5.0 5/6/10 = 16 Blows \‘ -
SPT @6 M
6.0 475-107.0-m - - 32"y 1.7 tons/M? 8/9/9 = 18 Blows L %
(N = 17 X 1
SPT@7M
8/10/11 =21 Bl
7.0 | e ows ‘\ & o
SPT@8M \
7/11/13 =24 Blows
8.0 5 pe
70-10100-m ¢ 33" % =175 tons/M’
(Noy = 23) SPT@9M
9.0 10/11/12 = 23 Blows
LI 4
SPT @ 10 M
10.0 8/9/10 = 19 Blows %
|
BROWN FINE TO MEDIUM SAND with silt
Below 10.0-M)
100-to 11.5-m ¢ 32"y~ 1.7 tons'M"
11.0 Ny~ 19)
SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR=Sample Not

SONTINUED ON PLATE 3b i
CONTI Recovered; LS = Liner Sample; +—+= Plastic and Liquid Limits; ¢ =N M C; ® = % -75p Size

<§ ' PLATE 3a
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Report No 02 BAP/22 A

LOG OF BORING

fir B Pain Popmmel W S0,

us paiw Cmray R

roject nlial Auathnornt i
) BR! ; ’ e

Bore Hole No.: 2 Type of Boring: Calyz Dol ""m"xf'ifu ‘7 (j"" arge 1 Mo s
Started on: 10 05 23 Ended on: 10 04 23 :'“'";mm', ‘o . -

Final Depth: 175 M Doplh»llnl(l‘w “-H_'l__!_l_ﬂ‘ . He _4,_'__v - ]

(1 I ToON ,. ’ / o ” o ” |

F !

OV N LIS 1O AT DEUNT S ANDY with sild S an S M ‘

PIAA/T b Flows . oy |

elow 1OOAD

130

|479 i

150

(N.

16.0

17.0

18.0 (N

19.0

20.0

21.0

s twolvom ¢ vy | K5 ons'M

130 to 17 5m ¢ 38"

S b 1Y M
12018120 80 Iilovrs

QI 145 M
O/16/22 VT Blow:

1 0% fone/M'

h

(?IO

3 -+
1 !
|
|
|
r—-%—' L R 1

1)
S 16 M
14/20/20 40 [slows

SP1 @ 17.5 M 28/
6 ¢ms for 20 Blows

100)

220
BRORE HOLE Tt RMINATED AT 17.5-M

SPT=Standard Penelration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sampie; SNR=Sampie Not
Recovered; LS = Liner Sample; +—+ = Plastic and Liquid Limits; ¢ =NMC; ® =% -75u Size

;’LATE 3b
g

J. MANIVANNAN, B.E.(Civ
REGISTERED CONSTRUCTION ENGINEER (7
CMDA Registration No:CE/2019/03/078
No.46, Maruthi Avenue, Pattarai, Thiruvallur- 602 C°
Cell:97907 65833, Email: jmani_007@yahoo.co.in
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LOG OF BORING

roject a g ' No. 236, Kilpauk Garder ¢
Bore Hole No.: 3 Type of Boring: Calyx Drill Dia. of Hole: 150 mm
Started on: 11-05-23 Ended on: 11-05-23 Field Work In Charge: R Murugesan
Final Depth: 10.0-M Depth toGWS:41-M Remarks: (.3 1. from Borine |
DAV 10 20 30 25 50 75
BROWN FINE TO MEDIUM SAND with silt SPT@025M ) &
Fo 1.75:M) 999 18 Blows |
SPT @ 1M
1.0 00-10175m- 6 3277 1 7tonsM 6/7/8 - 15 Blows s
(N 16 /
| seT@2Mm
2.0 BROWN STIFF CLAY (To 3.0-M) §/5/6 11 Blows ) \
175-1030-m C 71ons M 1 65 tons M \
No. SPT @3 M \
3.0 Fsilty at 3-m a 6/10/11 21 Blows \k =
JRAY BROWN FINE TO MEDIUN SAND K\
| Below 3.0-)M) \\
5 30-t040-m @ 33y 175 tonaM SPT@4M \
a0 | 0 Neg 20 61217 29Blows | e \".‘ . e
GWL 40-10475-m-0¢ 3 I 8 tons M /
N ¢ SPT@SM
5.0 gray color, 5- to 9-n S77°8 15 Blows \’}/ .
SPT @ 6 M
5779 16 Blows
6.0 5 Blows p & s
475-1080-m- 9 32.; | 7tons M \
SPT @7M
7.0 6/8/11 19 Blows .
SPT @ 8M
__&_ -br :\1\_:\_5:\1&:1__ _“_~_l_‘[}ﬂ_';x_n _________________________ 8/9/12 21 Blows &i .
SPT@9M
9.0 8§0-10100-m - ¢ 33,7 [175tons M 10/12/13 = 25 Blows -
(Nave = 24) ‘Y
SPT @ 10M
8/13/14 - 27 Blows
100 | _ | i e emeemmas . m———n - & e
11.0
SPT=Standard Penetration Test; DS=Disturbed Sample; UDS = UnDisturbed Sample; WS=Water Sample; SNR-Sample Not
=NMC; ® =% -75u Size

Ho AT
£ HOLE TERMINATED AT 10.0-M Recovered: LS = Liner lo: +——+ = Plastic and Liquid Limits;

"
A

<§ . PLATE 4
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SUMMARY OF TEST RESULTS

e At e # R SAND
) e e I % CLASS
. "
P P 55 SP
P - - 2 SP
; - b sz L i N
2 ’ g P 1© 1 ) SP
¥ 3 3
Vi pi 7 =2 8 3 ) se
f X2 7 B0 B0 + )} | SP
z P A 5 !
3 z g i
- - - - | cH
3 r7 2N S | CH
ry 2 ¥’ 4= 3 ) Sp
‘- £ z £3 43 ] SP
5 £ 3 3 i€ I3 SP
. _: 3 46 43 3 0 " s
< - - |
334 7 7 52 ot 0 ISP
L3 3 7 |
%5 z 7 61 0 ol o | sP
< P < 31 3& ES L 14
3 25 : |
s - - |
yd’ ps N S 4 | CH
3% i# pels} 8 Iz ! 0 | SM
L5 zr £ L 2% 0 0 { SP
5 7 e i
< £ 2 g £ 1 ¢ | sp
—- - - :
$9 15 3 ! % 3 o | sp
o = 3 |
Z. L= - l
8 6 % L4 13 4 0 SP

BORE NO.

1

FREE SWELL INDEX TEST RESULTS

DEPTH. M

1.0

20
3.0

20

FREE SWELL INDEX, %
7

133
73

75

<§.
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Grain Size Distribution Curves

Boring 1
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Grain Size Distribution Curves
Boring 2
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PLATE 6a

<§.
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SUMMARY OF WATER TEST RESULTS

BORE WELL LOCATED IN THE PLOT ACROSS THE FOA

DISTANCE FROM BORING 1~ 40-M: WATER LEVEL = 4 1-M in BORING 1

te< as SO, meter

——
5 neutrzhze 7 1 P ' w3teT ."":: wf T = n
phenoiphthaler as mdwcator "’""
2 To newtralize 100 oo of water wang methy wor more fam oo Tt -
orangs as mdwcator
3 a2 Orzanx Sobds. mgter 2 Ve
b or, ¢ Sobwds. mg Imer ¥ it vl
- £ W

2080 Wz - Pan Cancme

d Chiondes as Cl. mg'hter
Wiz *
¢ Suspended Sohds, mglrter 20 W
' - - i
Remarks: The sample meetis the reguirementi 07 czses.
Water can be used for construction purposes s per [$ 456 - 2000,
SUMMARY OF SOIL CHEMICAL TEST RESULTS
Boring Depth. M pH Chiorides Saeiptaws. pp=
No. ppm SO SO,
1 20 % %0 133 L2 7
2 24 T4z L1 Yy 3
3 2 730 ] 33 LL
Remarks:
Soil solumion was soaked in wamer for 24

pH tests on soil samples were performed on soil solution prepared with 5% soil
hours. and the solution was filtered. Tests were performed on the filtered water.

Sulphates and chlorides content were for total soil weight

Test results infer tested site soils had low adverse chemical ions.

< W/ PLATE 7
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SAMPLE CALCULATIONS FOR RECOMMENDED FOUNDATION

Beaning capacily was estimated using soil properties from Boring 2 and 3. Following is a list of

destgn assumptions:

Fype ol Foundation = Isolated Column Footing Foundation;
Foundation Depth below LGl = 3-M below EGL;

Mimimum Site Filling Above LG, = 0.6-M;

Foundation Depth below FGIL = 3.6-M (3.0 + 0.60);

Waorst Case Giround Water Level = ALEGL;

Minimum Fooling Size = 1.5-by 1.5-M; and

Miiimum Column 1oad = 150 tons.

Ultimate Bearing Pressure qup = Cy*Ne*Sc*De + q°(Ng - 1)*Sg*dg + 0.5*B*y"™*N,* S, *d,

| Cavg) = (o

', (Undrained Shear Strength) = 13 tons/M?

N, (Bearing Capacity Factor) = 514

N, (Bearing Capacity I'actor) = N/A

N, (Bearing Capacity Factor) = N/A

Se (Shape Factor) = 1 +02%B/L)=1.0+0.2*%(1.5/1.5)=1.20;
D (Depth Faclor) = 1 +0.2*Dy¢B*tan (45 + ¢/2) = 1.24

S (Shape Iactor) = 1+02%B/L)=1.0+02%(1.5/1.5)=1.20
d, (Depth Factor) = 1+0.1%D¢B) * Sqrt(tanz(n/4 +¢/2))=1.12
Sy (Shape Factor) = 1-04%B/L)=1-0.4%(1.5/1.5)=0.60;

d, (Depth Factor) = 1 +0.1%D¢B) * Sqrt(tan’(n/4 + ¢/2)) = 1.12
q’(O B @ Footing) = N/A

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

Qun = 13.0%5.14%1.20%1.24 + 0 + 0=99.43 ~ 99 tons/M?

Qo= qun/2.5=99/2.5 = 39.60 tons/M’ Use g = 22.5 tons/M>
Footing Size for 150 tons = 150/*22.5 = 6.67-M? of L = B =2.58 Say 2.6-M.

Settlement Calculations:

In case of isolated column footing foundation the “Zone of Influence” will extend to “2B” depth
helow footing or upto hard stratum level, whichever is earlier, i.e., 2.75 + 2*¥2.6 = 7.95-M below EGL.
There will be both elastic (immediate) and consolidation (long term) settlements as the soil profile had
both granular and cohesive soils in the influence zone.

I:lastic or Immediate Settlement:-

I 2.75- 10 3.0-M = H, = 0.25-M; SPT “N” = 22; (PCC); Es= 7,000 tons/M?

2. 3.0- 10 4.0-M = Hy = 1.0-M; SPT “N” = 19; (Clay); C, = 13 tons/M?; Eq=350*13 = 4,550 tons/M>

§. 4.0- 10 4,75-M = H3 = 0.75-M; SPT “N” =29 (Sand); E; = 4,250 tons/M>

I 4.75- 10 7.0-M = Hq = 2.25-M; SPT “N” = 12 (Sand); Es= 1,750 tons/M?

5. 7.0- (0 8.0-M = Hs = 1.2-M; SPT “N” = 17 (Sand); E;= 2,250 tons/M?

Lyave = (0.25%¥7000+1.0%4550+0.75*4250+2.25%1750+1.0*2250) / 5.25 = 2,985.71 Say 3,000 tons/M>
qo - 22.5 tons/M% /B’ = 5.2/1.3 =4.0; L/B=2.6/2.6 = 1; p = 0.2; E = 3,000 tons/M?

<§ :
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[f=0.85;1,=0.408; ,=0.037;  15=10.436;
AHg = 2*22.5*1.3*(1—0.22)/3000*0.85*0.436* 1000 = 6.94 mm
Total Elastic Settlement AHg = 6.94 mm.

Consolidation Settlement:

1. 3.0-t04.0-M = H, = 1.0-M; C, = 13 tons/M?% NMC = 22%; LL = 54%; G; = 2.68 (Clay):
qo =22.5 tons/M%; o (Over consolidation factor) = 0.25; e; = 2.68%0.22 = 0.59  Use 0.70
Ce1 = 0.009*(LL - 10) = 0.009*(54-10) = 0.396;
Ce2 = 0.30*(e, - 0.27) = 0.129; Use C. = 0.30
o’ =1.75%1.75 + 1.0*1.7 + 0.5%1.7 = 5.61 tons/M’;
AG = (22.5%2.6%)/(2.60+2*0.625)* = 10.26 tons/M>;
AH.; = 0.25%1.0/(1+0.70)*0.30*log((5.61+10.26)/(5.61))*1000 = 19.92 mm

Total Consolidation Settlement AHc = 19.92 mm.
Total Combined Settlement AH = AHg + AHc = 6.94 + 19.92 =26.86 ~ 27 mm.

The estimated total settlement for a 2.6- by 2.6-M isolated column footing at 3-M below EGL
was about 27 mm — less than 60 mm — the limiting total settlements as per IS code for isolated column
footing foundations for framed structures on granular soils. Therefore, isolated column footing can be
used for the proposed building.
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v/ our services doesn't just end there
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Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

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

Ownership, Compliance & Legal Verification

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

Zoning & Land Use Analysis

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

Property Documentation & Workflow Tools

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

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management
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