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REPORT ON SOIL INVESTIGATION AT PROPOSED CONSTRUCTION
RESIDENTIAL BUILDING, KOTTIVAKKAM.

INTRODUCTION

The proposed site investigation and foundation recommendation is done for Residential
Building, Kottivakkam.

SCOPE OF WORK

Scope of work consists of

» Drilling of 4 boreholes in Soil.

» Conducting Standard Penetration tests

~ Collection of Disturbed and Undisturbed soil samples
» Collection of rock core samples

~ Laboratory testing of the coliected samples

FIELD TESTS:
A.Bore hole

The fieldwork includes drilling of 4 Nos. of boreholes in Soil at the specified locations. The bore logs
were done using rotary type of drilling.

Standard Penetration tests were conducted in the borehole at regular intervals and ‘SPT-N’ vaiues
are noted. The samples from the split spoon samplers were collected and used as representative
samples for laboratory tests. The details of boring with soil profile, SPT-N values along vt
sampling details and depth of the water table are given in the respective bore logs.

B.Standard Penetration Tests

Standard Penetration tests were conducted in the borehole at regular intervals and ‘SPT-N' values
are noted. The samples from the split spoon samplers were collected and used as representative
samples for laboratory tests. The details of boring with soil profile, SPT-N values along with
sampiing details and depth of the water table are given in the respective bore logs.For the
determination of resistance to dynamic penetration SPT has been conducted at regular interval as
per specifications. Samples from split spoon sampler has been observed and collected for soil
classification and sent to the lab for testing

C.Laboratory tests:

Soil samples (Disturbed & Undisturbed) were collected from boreholes and tested for their
Physical and engineering properties. The following tests were conducted as per the Indian standard
D _Socil samples
a) Natural moisture content

rain size distribution analysis
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- - Bored Cast in Situ piles
Diameter of pile = 500 mm 0.5 m

-~ (As per "DESIGN AND:CONSTRUCTION OF PILE FOUNDATION (Part/Sec 2)
Skin friction resistance

g Layer-1(0mto 1.5m)
Type of soil - CLAY
- Thickness of the layer = 1.50 m
- Surface area (A,) = 2.36 m’
Undrained cohesion, Cu = 5000 t/m°
" L = e
Skin friction = o*C A
B.2
3 Layer-2 (1.5mto 7.5m)
Type of sall =  SANDY CLAY
Layer thickness = 6.00 m
Surface area(Ay) = 942
N Undrained cohesion, Cu i = 3.25
3 Skin friction = o C A
¥ = 0.5
= 6.8 t
3 Layer - 2 (7.5m to 12.5m)
- Type of soil = SOFT ROCK
Layer thickness = 5.00 m
Surface area (A.) = 7.85 m*
Undrained cohesion, Cu = 875 tm*
f = 05
- Skin friction in Layer - 3 (Q;3) = o C A,
' = 344 t
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Layer - 3 (7.5m to 12.5m)

Type of soil

Layer thickness
Surface area (A,)

Undrained cohesion, Cu
Skin friction in Layer - 3 (Q;-

Ultimate skin friction
End Bearing resistance

End Bearing resistance in cohesionless Soils

Founding Depth from FGL
Angle of internal friction at tip
Area of c/s of pile at toe A

Overburden pressure at pile Qe

Dia of pile

submerged unit wt.of soil(y.)

Ny
Nq

End bearing resistance (Q,)
Safe Load Capacity of Pile:

Ultimate bearing capacity of pile (Q,)
Self weight of pile (W,)
Factor of Safety (FOS)

Safe vertical Load capacity of pile (Qy)

Recommended Vertical compression capacity, P

SOFT ROCK
2.00

IS




Bered Cast in Situ piles
Diameter of pile = 600 mm 0.6 m
Skin friction resistance

Layer -1 (Omto 1.5m)

Type of soil = CLAY
Thickness of the layer = 150 m
Surface area (A,) = 283 m-°
- Undrained cohesion, Cu % 5000 tm?
(L e (‘) 7
- Skin friction = a*C, A,
9.9

Layer-2 (1.5m to 7.5m)

Type of soil , =  SANDY CLAY
Layer thickness = 6.00 m
Surface area(Ay) — 11, 31
Undrained cohesion, Cu - = 3.25
Skin friction = o*C* A,
- = )
= 18.4 t
Layer-2 (7.5mto 12.5m)
e Type of soil =  SOFT ROCK
Layer thickness = 500 m
Surface area (A,) = Q42 m’
Undrained cohesion, Cu = 875 tm?®
6 = 0:5
Skin friction in Layer - 3 (Qy,) = o C, A




- Layer - 3 (7.5m to 12.5m)
Type of soil = SOFT ROCK
= Layer thickness = 500 m
Surface area (A,) = 9.42 m’
Undrained cohesion, Cu = 175 t/m?®
- ¥ = 0.5
Skin friction in Layer - 3 (Qy) = o*C L A
. = 82 5 t
Ultimate skin friction - 152 t
» End Bearing resistance
End Bearing resistance in cohesionless Solls Qe = Ap(0.5"D*y*Ny+P*Nq)
Founding Depth from FGL = E)—ji] m
Angle of internal friction at tip = 36.0  |deg
Area of c/s of pile at toe A, = 10283 m-
Overburden pressure at pile toe 6.4 t/m?
Dia of pile = 600.0 mm
3 submerged unit wt of soil(y. ) = 1.00 t/m®
Ny = 60.31
N = 6700
End bearing resistance (Q,) = El__ t
Safe Load Capacity of Pile:
Ultimate bearing capacity of pile (Q,) = Q4+ Qg
= 278.3 t
Self weight of pile (W,) = 04 t
Factor of Safety (FOS) = 2.5
Safe vertical Load capacity of pile (Qj) = {Q/FOS} - W,
= 110.9 t

Recommended Vertical compression capacity, P = 110 t




FOUNDATION ANALYS!S AND RECOMMENDATION

For determining subsoil condition and to oktain various soil and rock parani

were drilled at different locations.

STRATA:

i DESCRIPTION OF SUE

The ground water founs at 1.0m depth from ground level at the time of investigation

ANALYSIS

Based on the importance of the structure, usage, life tme & futuristic load incremen
P ge,
perception, structureal Load distribution settlement & bearing capacity analysis of the

is concluded to go for Pile foundation of bored cast in situ The Pile ca

Stroud " method based on IS CED43(7283), "Desigii and construclion of pile founda

'Bored cast in situ piles" clause B-8. The intensity of

Part-1Concrete piles, section-2,
termed as allowal

a permissible settlement or specified settlement of the structure is

The settlements are ca!
assumed as 2V:1H for estimating the settiement The allowable settlement consider

1904-1986. The pile capacity for various diameters furnished below

e

RECOMMENDATIONS

|

eters,4 boreholes

\ation of the general

technical percepticn it

pacity estimated by using " Cole and

i

tion" C
loading
ble bearing pressure

ode of practice
hat will cause

lculated using IS: 8009 — Part.1. The pressure distribution below the footing is

ad is 12 mm as per IS

DIA(mm) ESTIMATED CAPACITY(t) PILE ‘
. | LENGTH(m)
500 g
600 110 125
1
'l
The recemmended values are estimated, No case this e Recemmended m bf ¥dld test W \
e rece ended ve . 1 0‘“-0‘\‘,\:
VIAC A 31 DA v
{;;.t:m?éﬂ—é} PADMANABAN M.Tech.,
CHENNAI SOIL LAB
CMDA Reg No: GTE/18/04/016
DTCP Reg No. CGLRGN/RGTE/2019/08/011
No.2/49, Baianai Koil Street, Koyambedu,Ch-107
Cell: 9444469824, 9551754271
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BORE LOG

Project: Proposed construction of Residential building (G+4) at kotiivakkam

BH.NO |2

SITE : kottivakkam

DIA OF BORING: [150 mm

TYPE OF BORING: ROTARY

DATE OF START:

28.05.2018

DATE OF COMPLETION: 28.05.2018

GROUND WATER LEVEL:1mts

= S;f\t;eo; Standard Penetration B ; "
T © , stllested Test(SPT) 1%z
=z @ S Visual = | ; | @ Li‘
= % o Descnpﬂon of |2 o 2
| e © Soill - | = é
= wn (D) I 9 X
ot UbsS| DS | 15| 30 | 45 | N s = A
L L e
= |
% |
| |
|
1.50 150 | 4 4 8 12 |
i | ‘
sand
3.00 3.00 4 3 3 6
4.50 4.50 5 ) 6 11
| w
(93]
cl
@
6.00 6.00 2 2 2 4 O
sandyclay £
' >
(O]
750 7.50 2 3 2 5 =
9.00 9.00 | >50
sdr e
10.50 10.50 >§O
soft rock | L ,‘ ‘
12.30 12.30 | =50 ‘—_ i 5

Bore Hole Teriminated 12.30m Below G L

2 a2 2 a1 3 Fr 2 2 a2 2 My M2 M

72

P P P (p P ) T) fp Ay ) 1 1y p ) p M 1 2 "N
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BORE LOG

Project: Proposed construction of Residential building (G+4) at kottivakkam

BH.NO |3 | [DATE OF START: [29.05.2018
SITE : Kottivakkam h?ATE OF COMPLETION: 29.05.2018
DIA OF BORING: l150 mm ‘}GROUND WATER LEVEL:1mts
TYPE OF BORING: ROTARY B . R
| :
= E)aerith‘;g Standard Penetration % B =
2 ki e Test (SPT) | & | & -
o o) _ collected (m)1 = 2 0
-7 5 Visual : | & 2o
3 0 = : | B O g
23 o Desonppon of | © G
o g IS Sail =
= n | ® 8
oS ubsS | © =
() | O
. |
S
1.50 l t
clay 1 \
3.00 \ ’\
4.50 3
sandy clay 1 \
3 |2
3 | © \
6.00 2 | O
. £
sand ; g :
7.50 ‘
9.00 ‘\
l
sdr ‘i
10.00 }
l
|
12.00

Bore Hole Teriminated 12 0m Below G.L
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BORE LOG

Project: Proposed construction of Residential building (G+4) at kottivakkam

BH.NO [4 |

SITE : kottivakkam

DIA OF BORING: [150 mm

TYPE OF BORING: ROTARY

DATE OF START:

30.05.2018

DATE OF COMPLETION:

30.05.2018

GROUND WATER LEVEL:1mts

S Eeeth; .. Standard Penetration
- b 8 Test (SPT) 5
@) o collected (m) ! =
% %7 “é Vigual ;
s 0 a Descrnppon of 7
o g © Soll ®
e () <
‘g)i Ubs| B8 15 30 45 N %
@)
b | !
150 NX \ 150 5 | 5 | 5 | 10
clay
3.00 3001 4 4 3 7
4.50 4.50 5 6 6 12
sandy clay
6.00 . £.00 1 1 2]
|
7.50 7500 2 | 2 | 3| 5
9.00 .00 | 20 36 49 85
sdr
10.50 10.50 >50
soft rock
12:5 >50

Relative Density/
Consistency

Medium Dense

Bore Hole Teriminated 12.50m Below G.L

N NN N NN nn NN

2?27?7777 %99 9% 1

7
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Chennai Soil Labh Put L4

Project: Proposed construction of Residential building (G+4) at kottivakkam

Natural Moisture Content Data Sheet

BH Nof Pit no 3 3 3 3 3 3
Depth (m) 15 3.0 45 60 75 9.0
Tare No a 22 44 46 41 | 43 26 27 32 33 15 16
Wtof Tare(gr) | 27.00 | 2640 | 2650 | 27.50 | 2650 | 2500 | 2450 | 2640 | 3250 | 2850 | 3450 | 3510
Tare + Soil(gr) | 37.00 | 37.00 | 3760 | 38.60 | 3850 | 3550 | 36.00 | 3650 | 4250 | 3850 | 4600 | 4600
Tare+Dry soil (gr) | 34.70 | 3460 [ 3520 | 36.20 | 36.50 | 33.70 | 3420 | 3490 | 4090 [ 3690 | 4500 | 4510 |
Wtof Water (gr) | 230 | 240 | 240 | 240 | 200 | 180 | 180 | 160 | 160 | 160 | 100 | 090
Wt Dry soil (gr) Tvo | 820 ["sv0 | 's7p | 1000 | 'svo | 970 | 860 | 840 | £40 | 1080 | 1600

/ater Content (%)| 29.87 | 2927 | 2759 | 27.5¢ | 20.00 | 20.69 | 1856 | 18.82 | 19.05 | 1905 | 952 | 9.00

Water 20) 28 20 10 10 | e [
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ATTERBERG LIMITS TEST

Project: Proposed construction of Residential building (G+4) at kottivakkam

Bore Hole No: 1

Chennai Soil Laly Put L'td

Depth: 7.50
Liquid limit Plastic limit
No. of blows ol 1 28 43 2 8
' f wet Soil+
VHRIgHL O e g | 4450 | 4450 | 36.00 42,50 | 46.00
Tare
Weight of dry soil + 5 =
9 y S0 g | 41.00 | 41.30 | 33.00 40.00 | 42.60
Tare
Weight of Tare g 33.80 | 33.70 | 24.70 3160 | 35560
Weight of water g | 350 | 320 | 300 250 | 240 |
Weight of dry Soil g 7.20 7.60 830 8 41 810
Moisture content b | 4661 | 4211 | 36.14 '
100 00
90.00
80.00
|
_ 70.00
=) 60 00
S 5000 . - |
o ‘ e
2 4000 | e o
2 | o
= 3000 |
2000 |
|
10.00
000
y No. of blows o
Liquid limit 42 %
Plastic limit . 30
Plasticity index : 12 %




~ . Dl 2 r
Chennai Soil Lal Puf L1d

ATTERBERG LIMITS TEST

Project: Proposed construction of Residential building (G+4) at kottivakkam

Moisture content [%]

Bore Hole No <
Depth: 1.50 ]
Liquid limit Plastic limit |
No. of blows 18 30 43 30 V.
Weight of Soil+ [
" tTO i 38.20 | 36,50 | 37.10 48.00 | 4460 |
are
Weight of dry soil + 1 N
Sigint SR A 34.00 | 33.00 | 34.00 45.00 | 41.70
Tare
Weight of Tare 26.20 | 25.50 | 26.50 36.10 | 33.10 |
Weight of water 420 3.50 3.10 3.00 280 |
Weight of dry Saoll 780 7.50 7.50 8.90 8.60 |
Moisture content 53.85 | 46.67 | 41.33 33.71 337;
|
100.00
0.00
80.00
70.00
60.00
50.00 '\\\,\
40.00 T
30.00 |
20.00
1000 |
0.00
10 00
No. of blows

Liquid limit 47
Plastic limit 34
Plasticity index 13




Chennai Soil Lal Pot LA

T
ATTERBERG LIMITS TEST 5
Project: Proposed construction of Residential building (G+4) at kottivakkam
|
Bore Hole No: 3 1
Depth: 3.00 |
Liguid limit Plastic limit |
No. of blows 18 30 43 1 % 4 |
Weight of wet soil+ | |
SR o e g | 39.00 | 37.00 | 37.00 4450 | 4560 |
Tare J r
Weight of dry soil + Lo
SRR S g | 3520 | 34.20 | 3460 42.50 | 43.50 |
Tare | 1
Weight of Tare g 26.60 | 26.70 | 27.00 33.80 | 34.30 ‘
Weight of water g 380 | 280 | 240 200 | 210 |
Weight of dry Soll g 860 | 7.50 | 7.60 870 | 920 |
Moisture content % 4419 | 37.33 | 31.58 2299 | 22.83
100.00 »
9000 |
80.00 |
- 70.00 l
) 60.00 | !
g |
;5) 50.00 ‘
2 40.00 =
5 s,
= 30.00 it
20.00
10.00 |
Qlgpl ==
10 R
No. of blows
Liquid limit 38 %
Plastic limit 23 %
Plasticity index 15 Y%
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Chennai Soil Laly Put L4

-
- ATTERBERG LIMITS TEST
- Project: Proposed construction of Residential building (G+4) at kottivakkam
Bore Hole No: 4
- Depth: 1.50
Liquid limit Plastic limit
- No. of blows 20 30 40 35ﬁi 36
Weight of wet soil+ ;
e g | 3990 | 3750 | 39.50 4360 | 43.50 |
- are
Weight of il + , = '
Right of Cfly S0 g | 3600|3400 | 3670 4100 | 4100
- Tare
——
Welight of Tare g 2790 | 25.20 | 28.30 31.40 | 32.00
Weight of water g | 390 ][ 350 [ 280 260 | 250 |
: Weight of dry Soil g 810 | 880 | 840 9.60 | 900
- Moisture content % | 4815 | 39.77 | 33.33 27.08 | 2778 |
|
- 100.00
9000
N 8000 |
- 70.00
g 60 00
g 5000 o
2 40.00 e
3 = 30.00 |
2000
10.00 ‘
000 .
10 100 |
. No. of blows |
Liquid limit 40 %
Plastic limit it %o
Plasticity index 13 %
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Chennai Soil Labh Put Ltd

ATTERBERG LIMITS TEST

Project: Proposed construction of Residential building (G+4) at kottivakkam

Bore Hole No 4

Moisture content [%]

Depth: 3.00 |
Liquid limit Plastic limit |
No. of blows 17 29 45 243 | 16 |
Weight of wet soil+ ) 1
R 37.50 | 37.50 | 38.00 37.00 | 471.00 |
Tare | ,
. { e !
HaigL ol e oag g | 3350 3400 | 3470 480 | 3880
Tare : |
Weight of Tare g 26.50 | 26.80 | 26 80 26.90 | 3080 |
Weight of water ié 4.00 3.50 330 | 220 2__3j(j
Weight of dry Soil g 00 7.20 7.90 7.90 ¢ 800 i
Moisture content % 5714 | 4861 | 41.77 2785 | 27.50
i
i
|
|
!
100.00
90.00
80.00
70.00
6000
K\"\
50.00 ! Ty
40.00 e
30.00
20.00 |
!
10.00 3
0.00 ‘ }
10 100 |
No. of blows
Liquid limit © 49 %
Plastic limit 28 %
Plasticity index = 21 %

(124

VASANTHI PADMANABAN # Tecn.,

CHENNAI SOIL LAB
CMDA Reg No: GTE/19/04/016
OTCP Reg No. CGLRGN/RGTE/2019/08
No.2/43, Bajanai Koil Street, Koyambedu (!
Cell: 9444469824, 9551754771
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

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

Verified ¢ RealEstate”
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

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

Ownership, Compliance & Legal Verification

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

Zoning & Land Use Analysis

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

Property Documentation & Workflow Tools

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

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management
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