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CHAPTER-1
INTRODUCTION

Project Information Matrix
Nature of project : Proposed Construction of Villa/Club House (G+1/2 Floors)

Project Owner : M/s Felixa and Sky Homes LLP,
Project Location  : Karanai Village, Vandalur Taluk, Chengalpet District.
Job Code : GEC-JC-GT-7039

Scope of Work

Field Work

Conducting seven soil investigation bore holes of 150 mm& NX diameter up to 7.0m depth or
up to the refusal strata with SPT>100

Conducting Standard Penetration Test (SPT) within the borehole at every 1.0m depth interval
up to 5.0m and thereafter at every 1.5m depth interval up to termination depth.

Collection of Soil Samples and undisturbed samples from the clayey strata with SPT-value
less than 15.

Collection of water samples if groundwater table met within the investigation depth

.1.2 Laboratory Work

Natural Moisture Content
Atterberg's limits
Grain Size Analysis

Chemical Analysis test on soil and water samples to give pH, Chlorides and Sulphates _

1.2 Structure of the Report
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CHAPTER-2

INVESTIGATION METHODOLOGY &
TEST RESULTS

2.0 Preamble:
Seven soil investigation boreholes were put as per the planning of the engineer incharge and
these locations are shown in Fig.2.0.The equipment used and the methodology adopted to
carry out the fieldwork is described below.

2.1 Methodology of Field Work:

211 Equipment Used and Method of Drilling:
All the boreholes were sunk by conventional rotary drilling rigs. For borehole Methodology
followed for boring conformed to IS: 1892 -2000. Boring was progressed by the cutting action
of rotating bit with water circulation and stabilizing the side of the boreholes by using casing
pipes/bentonite slurry up to required depth to prevent collapse of sidewall. Boring was
continued by normal boring process using MS soil cutter in soil. However, Tungsten Carbide
(TC) bit drilling was resorted to drill in highly weathered rock stratum where the normal boring
process became slow. Diamond Core (DC) bit drilling was adopted in moderately weathered

rock formations where penetration using TC bit was became slow.

2.1.2 Standard Penetration Tests:
This is a field test to determine “Penetration Resistance of Stratum at the Test Depth”. This
has been conducted in the boreholes generally up to refusal depth using procedures
described in IS: 2131-2002. In this test, split spoon sampler (50.8 mm OD and 35 mm ID) has
replaced driving bit. Sampler is then driven by dropping 63.5 kg hammer on top of driving
collar with free fall of 75 cm. The length of sampler is 60 cm.
The tests were conducted at the depth intervals indicated in Chapter-1 (Sec.1.1.1). / )

2.1.3 Collection of Soil Samples:
2.1.3.1 Disturbed Samples: \ My

L
The SPT-samples collected were used as disturbed soil samples. These samples were Used 9 ™

L
19 4
S

for visual and physical identification and for conducting laboratory classification tests as per
1.5.1498-1970.

2.1.4 Collection of Ground Water Samples:
One representative water sample from each borehole was collected after 24 hours of
completing the borehole if water table met within the investigated depth.

Note on Groundwater Table Record:

<+ Groundwater table observation in geotechnical report is predominantly to arrive at
foundation design criteria and shall not be construed as design guidelines for the
design of dewatering systems

“* The groundwater level indicated in the bore logs is specific to the duration of
investigation and intensity of the monsoon rains during the time of investigation.



Hence, the level shall be taken as guidelines only to plan the investigation for the
dewatering system

%+ No foundation excavation or basement excavations if anticipated within the
groundwater table zone shall be carried out without implementing groundwater
lowering schemes

2.2 Laboratory testing:

2.21

2.2.2

2.2.3

2.3

On Coarse Grained Soil

On the representative samples, sieve analysis tests were conducted to arrive at grain size
distribution. These tests were conducted as per 1.5.2720 (part 4)-1985 and the results are
presented in Tables-2.1 to 2.7. The graphical representation of grain size distribution curve for

the representative samples in each bore is presented in Fig. 2.8 to 2.14.

On Fine Grained Soil
On the SPT sample index property tests were conducted to estimate consistency. These test
results are presented in Tables-2.1 to 2.7. The graphical representation of hydrometer

analyses curve for the representative samples in each bore is presented in Fig.2.15 to 2.21.

Chemical Analysis Tests
On representative soil and water samples chemical analysis tests were conducted to estimate
pH, Chloride and Sulphates and these results are presented in Table - 2.8.

Summary:

The seven locations of the field investigation boreholes are shown in site plan given in Fig.2.0.
The average sub soil profiles encountered at each location along with their classification and
engineering properties are presented in Figs.2.1t02.7.
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SITE PLAN
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SOIL PROFILE



BORE HOLE No. BH-01
SITE INVESTIGATION RECORD
SHEET 1 l OF‘ 1
150mm \/
PROIECT NAME PROPOSED CONSTRUCTION OF VILLA/CLUB HOUSE AT KARANAI, CHENNAI DIA OF BORE HOLE -
LOCATION Karanai, Chennai MACHINE No. CR-M CHAINAGE m) - BORE START DATE 01/08/2025
STRUCTURE G+1/2 uppers DRILLING METHOD Rotary % BORE END DATE 01/08/2025
CO-ORDINATES
JOB CODE JC-GT-7039 FLUSHING MEDIUM Bentonite E TOTALDRILLDAYS 1
i Drilling progress = . z 2
5 per metre || 5 @ Core Details SPT Details Sample Details Layer Data
w =
5 Time Eolfe® Blows/cm
S E SolER] = Z ol = z2 &
2 g @=10 o 3 a 5 i ioti
g -1 @ a | w3l ® Mo | Type |RL (m) 3 21 8 Geotechnical Description
£ O w [mn 2228 Q2] 2] F eS| o g a
& 3 Fedi el e &8 | g e
. -
: o B ATl Filled Up Soil
g o Mol =ofl 2 L Brownish Sand
B 16 1 :
[ 1 3f3|lal| 7 hoo 1|88 | 10 Q L
. 16| 18 e | \ Grey, Moist, Medium Stif, Poorly Graded
- To sC . - ' Sandy CLAY (Cl) Clays of Medium
C 16 21 Plasticity
8 0
2 s 4 5 9 {200 z | 88 -
5 16 29 245 ¥ Grey, Moist, Loose, Poorly Graded,
= "
- To 5C - Clayey SAND (SC) Sand-Clay mixtures
- 16 | 31 28
[ 3 9 g 8 17 llz.o0 3| 88 | 30 Grey, Moist, Medium Dense, Poorly
C Graded, Clayey SAND (SC) Sand-Clay
o i 16 39 345 35 mixtures
F g To SC - -
o g 16 | 42 Greyish Brown, Moist, Very Dense,
" S Clayey SAND (SC) and Residual Soil
= g % 14em >100j4.00 : e 49 Descented from Charnockite
- 5 Penet for 2 LS| 43
C 16 50 Blows s
- To sC - -
d 17 00
:'—- 5 10 cm Penet. | >100({5.00 l 5| ws | -50
F For 50Blows 510 Greyish White, Moist, Very Dense,
L Completetly Weathered Rock
o Descented from Charnockite
- 17 05
E = To sSC -
A 17 17
- L6 | 6.5
e SPT Hammer |>100(6.50 6 | WS | 865
L. Rebounded
o 17 28 Brownish Green, Highly Weathered
- To OB 9 Rock Descented from Charnockite
s L L7| 75
r = - - ||750 i Cs | -76
S,
— o
L 10
€5 - Core Sample DS - Disturbed Sample LOGGED A MD.TARIQ PROJECT SITE DETAILS REMARKS
SS - Spit Spoon Sample SC - Soil Cutter DATE 01/08/2025 GROUND LEVEL (m}) 0.00
UDS- Undisturbed Sample TCB - Tungsten Cartide Bit CHECKED JALEEL YASIN WATER TABLE (m) 330
WS - \Wash Sample DE - Diamond Bt DATE 08/08/2025 CASING DEPTH (m) 0.00

Borehole terminated at 7.5 m depth below E.G.L

F1G.2.1 Sub Soil Profile at BH-01 Location




BORE HOLE No. BH-02
SITE INVESTIGATION RECORD
SHEET 1 l OF[ 1
150mm /
PROJECT NAME PROPOSED CONSTRUCTION OF VILLA/CLUB HOUSE AT KARANAI, CHENNAI DIA OF BORE HOLE o
LOCATION Karanai, Chennai MACHINE No. CR-01 CHAINAGE (m) c: BORE START DATE 3110712025
STRUCTURE G+1/2 uppers DRILLING METHOD Rotary N ~ BORE END DATE 31/07/2025
CO-ORDINATES
JOB CODE JC-GT-7039 FLUSHING MEDIUM Bentonite E = TOTALDRILL DAYS 1
S Drilling progress =
G | _gcase )y Ejoreoneny SFT Dotalls St ple Debtie Layer Data
w =
o Ti Em s Blowslem
2E i o8 g =l # Z & o
B =l g SEIGE| o =3 = 5 2 ; inti
< L il 85ls2l ol w | 8| @ ] No. | Type [RL (m) g 2 & Geotechnical Description
£ s o - i i
?: in o) b"'_)_ E g o 5 ‘“3 g @ > e |
& 10 | 17
o ta scif - Filled Up Soil
- 10|19 Brownish Moist, Loose, Silty SAND and
1 3 4 5 9 (100 1] 88 | -10 Bricks
i "a = 145 ij L1] 15
- e Jse] -] - ; L
F 10 | 30
o 4 g 12 21 200 2 ss 20 Grey, Moist, Very St.lﬁ. Sand.y.CLAY (CH)
- Clays of High Plasticity
- 0 | 40
L 245 ¥ /,2 2| 25
e To SC - - / 7SS
E 10 | #1 /
o Brown, Moist, Medium Dense, Clayey
=t w 12 1 1= 26 [poo s 2 SAND (SC) Sand-Clay Mixtures
- S 10| &
- « 345 35
o = To sC - -
- 21 10 54 i .
r 5 S 2 Brown, Moist, WVery Dense, Residual Soil
b 4 17 | 26 (o B1>100{4.00 4 S5 -40 Descented from Chamockite
- T L4 44
- " 09 < 440
o To sSC - -
" 1" 20 Greyish White, Moist, Very Dense,
+ Completetly Weathered Rock
=5 6cm Penet. For | >100(5.00 5| ws |50 Descented from Charnockite
F 1 33 50Blows 506
3 T sC - | — :
- 1" ? &5 SPT Hammer >100{[5 50 (5] I -55 5155
F Rebounded
e
E Brawnish Green, Highly Weathered
E 12 00 Rock Descented from Charnockite
= To DB 10 =
- A 16| 70
= — - {700 71 Cs | -70 -
— 8
— 9
— 10
CS - Core Sample DS - Disturbed Sample LOGGED AMD.TARIQ PROJECT SITE DETAILS REMARKS
55 - Spht Spoon Sample 80 - Boil Cutter DATE 31/07/2025 GROUND LEVEL (m}) 0,00
UDS- Undisturbed Sample TCE - Tungsten Carbide Bit CHECKED JALEEL YASIN WATER TAELE (m) 130
WS . Wash Sample DB - Diamand Bit DATE DR/DRI2025 CASING DEPTH (m) 0.oo

Borehole terminated at 7 m depth below E.G.L

FI1G.2.2 Sub Soil Profile at BH-02 Location




BORE HOLE No. BH-03
SITE INVESTIGATION RECORD
sHeer 1 | of| 4
150mm /
PROJIECT NAME PROPOSED CONSTRUCTION OF VILLA/CLUB HOUSE AT KARANAI, CHENNAI DiA OF BORE HOLE o
LOCATION Karanai, Chennai MACHINE No. CR-01 CHAINAGE (m) . BORE START DATE 31/07/2025
STRUCTURE G+1/2 uppers DRILLING METHOD Rotary N BORE END DATE 34/07/2025
CO-ORDINATES
108 CODE JC-GT-7039 FLUSHING MEDIUM Bentonite E TOTALDRILLDAYS 4
Drilling progress i i
) Sisghiid 58 Core Details SPT Details Sample Details Layer Data
i =
. Time S A # Blowslcm
2 5 & 8 E =t F Z @ g}
2= 2 2l fa} = 3| & 5 g & ; inti
il o~ 3 & 9 - = [ 3 Mo, | Type |RL (m) = z2| & Geotechnical Description
g Off i |mn [E0028) © 2l el 3 a3 o & o
§ e & o & w =3 7 |
e
L
- 14 03
o To sk i = Filled Up Soil
[ 14 | 05 Brownish Moist, Very Loose, Clayey
:,_,_ 1 2 2 2 4 (oo 1 sg SAND (SC) Sand-Clay mixtures
. i e 145 o 15
- To sC - ' -
B 14 20
L Grey, Moist, Stff, Sandy CLAY (CH)
s 00
E 3 % % * P 2 s Clays of High Plasticity
- 14 30
- 245 v 25
F To SC - -
LR 14| a0
F o ; - ,
[ N Greyish Brown, Moist, Medium Dense,
b= = 3.00 :
E E "'C'; g g 16 e i BN Clayey SAND (SC) Sand-Clay Mixtures
- = 40
F = e 345 35
: To sC
- 14 44 i i
= Brown, Moist, Very Dense, Residual Soil
i 21 12em | >100j4 00 4 | 88 | -40 Descented from Charmockite
3 14 58 Penet.for 427 Lal a3
b e v
- To ol ) e Brownish Grey, Moist. Completetly
# 15 15 Weathered Rock Descented from
- 15| 5.0 Charnockite
e SPT Hammer | >100|(500 5| Ws | -50
& 15 21 Rebounded
- To DB 6 = Brownish Grey, Highly Weathered Rock
B 15 | %6 Descented from Chamockite
- 15| 60
b | - - 6.00 6 Cs -60
C
[
'
Y
— 10
CS - Core Sample DS - Disturbed Sample LOGGED AMD.TARIQ PROJECT SITE DETAILS REMARKS
S5 - Sphit Spoon Sample SC - Sail Cutter DATE 31/07/2025 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCE - Tungsien Carbide Bit CHECKED JALEEL YASIN WATER TABLE (m) 3.30
WE - Wash Sample DB - Diamond Bi DATE D&/08/2025 CASING DEPTH (m) o.00

Borehole terminated at 6 m depth below E.G.L

F1G.2.3 Sub Soil Profile at BH-03 Location




BORE HOLE No. BH-04
SITE INVESTIGATION RECORD
SHEET 1 | Ofl 1
150mm /
PROJECT NAME PROPOSED CONSTRUCTION OF VILLA/CLUB HOUSE AT KARANAI, CHENNAI DIA OF BORE HOLE =
LOCATION Karanai, Chennai MACHINE No. CR-01 CHAINAGE {m) - BORE START DATE 31/07/2025
STRUCTURE G+1/2 uppers DRILLING METHOD Rotary N ) BORE END DATE 31/07/2025
CO-ORDINATES
OB CODE JC-GT-7039 FLUSHING MEDIUM Bentonite £ = TOTALDRILLDAYS 1
] Drilling progress . ; . "
2 i 58 Core Details SPT Details Sample Details Layer Data
w =
= T 5 & Blows/cm
e me _158le%] - g "
2 B s-los| o 2 S no | Type |RL(m 8 2 % Geotechnical Descriptio
c = 2sls 3 pr e =1 OO g ¥P {m) = 2 eo 1 ption
2 He [ Mo l>@mlls il % o | ol = =l
a L bt i L
: = = Filled Up Soil
= ed Up So
C s BE 2 Brownish Sand
- 16 36
— 1 516 9| 15100 1|85 | -0 7 j0
L 18 | 44 145 | //
L To sg | - = 3
E 16 | 48 Brownish Grey. Moist, Stiff, Sandy CLAY
L (CH) Clays of High Plasticity
=2 8 & 9 16 ||2.00 2 8s -20
- 16 | &7 /
- 45 5
- To sC 2 - 245 v A L2] 2
- 17 00 n N
[ Greyish Brown, Moist, Dense, Clayey
3 11 ] 19 | 23 | 42 |B.0O0 3| 88 | -30 SAND (SC)/ Residual Soil Descented
C " from Charnockite
- P e 09
= o~ 345 vy 13| 35
P = To sC
F
- 1 17 . 5
s = Brown, Maist, Very Dense, Residual Soil
jus- 4 10 em Penet. | >100(j4 00 4 | 85 | 40 Descented from Chamockite
& 7 For S0Blows 410 L4142
- To ol :
- 7 I
e 4 cm Penet For | >10015.00 5 | ws | -50 Brownish Grey, Moist, Very Dense,
L 17 | a5 50Blows 504 l Completetly Weathered Rock
E To sc R . Descented from Charnockite
o 18 06
B 15| 6.0
— & SPT Hammer | >100{6.00 6 | ws | -60 s
B Rebounded
C 18 Brownish Grey, Highly Weathered Rock
= To DB 9 = Descented from Charnockite
C °] 0 6| 70
= 7— =1 -1 - - |iroo 7| cs |10
— 8
L
-9
— 10
CS - Core Sample DS - Dhsturbed Sample LOGGED AMD.TARIQ PROJECT SITE DETAILS REMARKS
55 - Sphit Spoan Sample 5C - Soil Cutter DATE 311072025 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungstan Carbide Bit CHECKED JALEEL YASIN WATER TABLE (m) i30
WS - Wash Sample 0B - Diamond Bit DATE 08/08/2025 CASING DEPTH (m) 0.00

Borehole terminated at 7 m depth below E.G.L

F1G.2.4 Sub Soil Profile at BH-04 Location




SITE INVESTIGATION RECORD

BORE HOLE No.

BH-05

SHEET

1‘orl 1

150mm
PROJECT NAME PROPOSED CONSTRUCTION OF VILLA/CLUB HOUSE AT KARANAI, CHENNAI DIA OF BORE HOLE e /
LOCATION Karanal, Chennai MACHINE No. CR-M CHAINAGE [m) - BORE START DATE 01/08/2025
STRUCTURE G+1/2 uppers DRILLING METHOD Rotary N 4 BORE END DATE 01/08/2025
CO-ORDINATES
108 CODE JC-GT-7039 FLUSHING M EDIUM Bentonite = = TOTALDRILLDAYS 1
Lt Drilling progress & . .
o S melie 58 Core Details SPT Details Sample Details Layer Data
w =
5 & Time Smo & 2 Blows/cm 3
E s0ls : Z ol & 2 5
@ Q = &
a § w = ‘:; g g alel el 3 § No | Type |RL{m) g 2| g Geotechnical Description
o Heo | Min | > 8 zell < z :.3 o > b [a}
8 | ka - S A
F
C
r 10 20 i
e e
E 10 | 22
b : 10
e 1 5 7 ] 15 (100 1 Ss | -10
i 10 | 27 <48 %
- To stil = s {
- 10 | 20 Brownish Grey, Moist, Stiff, Sandy CLAY
L (CH) Clays of High Plasticity
. 2 3 5 6 11 |j2.00 2| 85 | -20
E 10 | a7 /
- 45
: 55 e D A8 245 ¥ 12| 25
- & 10| 1
o ﬁ Greyish Brown, Moist, Dense, Clayey
~ 3ls 8 16 | 24 40 ([3.00 3 88 -30 SAND (SC) ! Residual Soil Descented
o e from Charnockite
. - N 345 13| 35
r To SC - - ' -
- 1 00
L Brown, Moist, Very Dense, Residual Soil
4 10em Penet. | >100ij4 00 l 4 | 85 | -40 Descented from Chamockite
F For 50Blows
g 1 o7 410 L4 | 41
- To sC = - Brownish Grey, Moist, Completetly
o 1 20 Weathered Rock Descented from
o 51 5.0 Charnockite
P SPT Hammer | >100({5.00 5| WS | -50 :
F " N Rebounded
o To DB 10 - Brownish Grey, Highly Weathered Rock
+ 12 05 Descented from Chamockite
- L6 | 60
= 6 [ - - - - ||8.00 6 Ccs -6.0
— 7
— 8
[~ o
— 10
CS - Core Sample DS - Disturbed Sample LOGGED AMD.TARIQ PROJECT SITE DETAILS REMARKS
55 - Spit Spoon Sample SC - Soil Cutter DATE 01/08/2025 ERGUND LEVEL [m_} I lmn_
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED JALEEL YASIN WATER TABLE (m) 130
WS - Wash Sample DE - Diamond Bit DATE 08/08/2025 CASING DEPTH {m) 0.00

Borehole terminated at 6 m depth below E.G.L

FIG.2.5 Sub Soil Profile at BH-05 Location




BORE HOLE No. BH-06
SITE INVESTIGATION RECORD
SHEET 1 ] OFI 1
150mm \/
PROJECT NAME PROPOSED CONSTRUCTION OF VILLA/CLUB HOUSE AT KARANAI, CHENNAI DIA OF BORE HOLE —
LOCATION Karanai, Chennai MACHINE No. CR-01 CHAINAGE (m) = BORE START DATE 01/08/2025
STRUCTURE G+1/2 uppers DRILLING METHOD Rotary N < BORE END DATE 01/08/2025
CO-ORDINATES
108 CODE JC-GT-T039 FLUSHING M EDIUM Bentonite E TOTALDRILL DAYS 1
it Drilling progress — e &
o per mewe | 5 @ Core Details SPT Details Sample Details Layer Data
[} =
9. Time & * Blows/cm
2 E : o 8 g =l £ > =
e cEld &l o = g1 £ I ol B . oy
£ a Sals sl o w | 8 o - 5 o No. | Type |RL (m) -9 z| & Geotechnical Description
g e fvn f2allo8l <[ 2|3 215> © 3 S
fo] S| Ll = - (i)
- o8 | 00 b B Filled Up Soil
- To sC - o Brownish Sand
- 08 | 03 i 08
: 7
= 51 6| 6| 12100 J 1SS |-10 Grey, Moist, Stiff. Sandy CLAY (CH)
[ Clays of High Plasticity
- 08 11
- 145 / Lz 15
E To SC - - o ,5
L o8 | 14 ’V
- Grey, Moist, Hard, Poorly Graded, Sandy
— o
+ " Ll Ul et l L 3 "2 CLAY (CH) Clays of High Plasticity
& 08 26
. 245 / 13| 25
. To sc - Z
E IS s | 27 .
i Q Greyish Brown, Maist, Dense, Clayey
— S 11 | 18 | 20 | 36 |3.00 3| 85 | -30 SAND (SC)/ Residual Soil Descented
= 2 I from Charnockite
- — 08 38
- o 345 Ld | 35
o To sC - =
f 0 | 41 Greyish Brown, Moist, Very Dense,
F Residual Soil Descented from
= 4 17 . 12em >100{4.00 4 S5 -40 i Charnockite
: % | w somows | |77 '
L To sl - 3 . Brownish Grey, Moist, Very Dense,
i oo | os Completetly Weathered Rock
7 16| 5.0 Descented from Charnockite
— & SPT Hammer |>100}5.00 5| ws | -50
- [2::] 12 Rebounded
- To DB 8 - Brownish Grey, Highly Weathered Rock
09 51 Descented from Chamockite
- L7 ] 60
e - . - lleoo 6 | ¢cs | 60
L 7
— 8
— 9
— 10
CS - Core Sample D5 ?_Drslllrbed Sampla LOGGED AMD.TARIQ PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 01/08/2025 GROUND LEVEL {m) 0.00
U0S- Undisturbed Sample TCR - Tungsten Cartade Bit CHECKED JALEEL YASIN WATER TABLE (m) 330
WE - Wash Sample DB - Driamond Bit DATE 08/08/2025 CASING DEPTH (m) 000

Borehole terminated at 6 m depth below E.G.L

FIG.2.6 Sub Soil Profile at BH-06 Location
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BORE HOLE No. BH-07
SITE INVESTIGATION RECORD
SHEET 1 I OFf 1
150mm \//
PROJECT NAME PROPOSED CONSTRUCTION OF VILLA/CLUB HOUSE AT KARANAI, CHENNAI DIA OF BORE HOLE o
LOCATION Karanai, Chennai MACHINE No. CR-01 CHAINAGE |m) - BORE START DATE 01/08/2025
STRUCTURE G+1/2 uppers DRILLING METHOD Rotary N . BORE END DATE 01/08/2025
CO-ORDINATES
108 CODE JC-GT-7039 FLUSHING MEDIUM Bentonite E z TOTALDRILLDAYS 1
Drilling progress N ¥
e per metre || 75 @ €€ Detaits SPT Details Sample Details Layer Data
w i
B Time 5 m | @ & Blowsfcm, I,
§ Efl & s2laef 2 €3l = B .~ y g
o 2 g~ g alle|=itol-5 B No. | Type |RL(m) & 2| ¥ Geotechnical Description
a oMo I=Bhsell ¢ f | 2] 2fasf O @ o
2 =~ ! - a e
- 13 | 30 HAD i Filled Up Soil
E To sc |l - = L - Brownish Sand
& 13 | 33 s \% Lo
E 4 2 3 i 7 oo f ss | .10 Grey, Moist, Medium Siiff, Poordy Graded,
- Sandy CLAY (CI) Clays of Medium
13 Plast
5 45 145 + & &5 asticity
r To SC = = 7 -
C 13 | 46 % .
F A ; Grey, Moist, Loose, Poorly Graded,
e 2 8 |l2o0 /
# z . 4 E = sy Clayey SAND (SC) Sand-Clay mixtures
L "W 245 / % 25
I To sC - - 7 5
E W | o5 / 7
r 0 / Grey, Moist. Medium Dense, Poorly
= 3l 6 g |13 | 22 300 3| 58 o Graded, Clayey SAND (SC) Sand-Clay
% 4 mixtures
o G| 14 | 19
: o 345 a5
= - To SC - -
- = s
o Brown, Moist, Very Dense, Residual Soil
— 4 27 10em | >100(4.00 1 4 | 55 | 40 Descented from Chamockite
- Penet for L5| 43
- 1
B e 50 Blows 40
- To SC - -
“ 4| 38 Brownish Grey, Moist, Completetly
B Descented
-5 5cm Penet For |>100}{5.00 5| Ws | 50 s s : e
L Charnockite
L 14 48 S0Blows 508
- To seff = - S | 16|55
r 15 00 SPT Hammer |>100}5.50 6 | Ws | -55
- Rebounded
o g 15 06 Brownish Green, Highly Weathered
E Rock Descented from Charnockite
5 To DB 1 -
= 15 50 L7 | 65
- == - - . - |I850 7 Cs | 65
— 7
&
-
L s
S5
— 10
Cs - ('L;:lre Sample DS - Disturbed Sample LOGGED A.MD.TARIQ I PROJECT SITE DETAILS REMARKS
55 - Split Spoon Sample SC - Soil Cutter DATE 01/08/2025 GROUND LEVEL (m}) 0.00
LOS- Undisturbed Sample TCH . Tungsten Carbsda Bit CHECKED JALEEL YASIN WATER TABLE (m) 30
W5 - Wash Sample DB - Diamond Bit DATE ORIORI 2025 CASING DEPTH (m) non
Borehole terminated at 6.5 m depth below E.G.L
FIG.2.7 Sub Soil Profile at BH-07 Location
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Grain Size Distribution Curves
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HYDROMETER ANALYSIS CURVE
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LABORATORY TEST RESULTS
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Table-2.8 Results of Chemical Analysis

Water Soil (2:1)
Depth of Depth of
SL Bore Sample Chiorides | Sulphates Sample Chlorides | Sulphates
No. | HoleNo. (m) pH | (ppm) (ppm) (m) pH (ppm) (ppm)
1 BH-02 3.30 7.38 485 395 2.0 7.49 445 352
2 BH-04 3.30 7.35 452 386 3.0 7.53 438 374
3 BH-06 3.30 7.39 465 388 2.0 7.49 429 365
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3.0

3.1

3.2

CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

Preamble:
Geotechnical investigation carried out at a specific site provides location specific sub surface
characteristics based on which the design of sub structures/foundations is generally carried
out. However, the macro-level understanding of the sub surface is also needed for a
comprehensive understanding of the sub structure/foundation response to naturally super
imposed loads like earthquake forces etc., The macro level understanding of the sub surface
is better provided through the knowledge of the Geology of the region. Since, it is beyond the
scope of the present study to carry out geological investigation to establish the geology of the
study region; published data are presented below along with the sub surface stratification
observed through the direct borehole investigation carried out at the specified locations.

Geology of the Region (based on the published data)
Formation Characteristics:

The present location falls under Chengalpet district, which can be geologically classified as
hard rock formation (Charnockite of Meta igneous origin) of Archaean Rock Group, overlain by
recent alluvium deposits. The entire area is mostly covered by recent alluvium on the site. The
rocks present in this site are of Archaean age undergone weathering to variable extent. The
thickness of alluvium deposit is around 4.0 to 4.5 meter underlain by varying degree of
weathering.
The present site is Karanai village, Vandalur Taluk. geologically it is classified as recent
alluvium deposits consisting of Sandy Clay/Clayey Sand, which is underlying by varying
degree of weathering and basement rock.

Recent alluvium deposit e Ef;;;:j_;

{ N <1
Archaean Basement Crystalline Rock \2 :’ g VA
DESIGN SUB SOIL PROFILE: (from Foundation Engineering Application) S

The sub soil characteristics obtained at the test location are further processed to arrive at the
design soil parameters required for the design of sub structure using the following shear strength

correlations with respect to the Standard Penetration Test Values of different layers.

For Coarse Grained Material, Ref. IS: 6403 to estimate Angle of Shearing Resistance

(Reproduced and shown in Fig.A1).

For Fine Grained Material, Ref. Terzaghi & Peck, 1948, to estimate Unconfined
Compressive Strength (Reproduced and shown in Fig.A2).

Based on the above, the average design soil characteristics are given below:
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REFERENCE BORE HOLE-BH: 01 RefR.L. of G.L. (m): 0.00
Shear

Layer Th. () E %‘ > Parameters
=] - o < ﬂE
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. . Greyish Very .
5 | 3.50 | 4.30 || 0.80 Residual Soil Bronts >100 Piiais - 21 425
Completely Weathered | Greyish Very B
6 | 430 6.30 || 2.00 Rock White >100 Denise 21 425
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Rock Green
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REFERENCE BORE HOLE-BH: 02 Ref R.L. of G.L. (m): 0.00
Shear
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REFERENCE BORE HOLE-BH: 03 RefR.L. of G.L. (m): 0.00
Shear
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REFERENCE BORE HOLE-BH: 04 Ref R.L. of G.L. (m): 0.00
Shear
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s 4 3 § Type of Strata Colour ® & 2 Z| o "
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REFERENCE BORE HOLE-BH: 05 Ref R.L. of G.L. (m): 0.00
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REFERENCE BORE HOLE-BH: 06 Ref R.L. of G.L. (m): 0.00
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REFERENCE BORE HOLE-BH: 07 Ref R.L. of G.L. (m): 0.00
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4.2

4.21

4.2.2

CHAPTER-4
FOUNDATION SYSTEM

Preamble:

In the design of foundation system, the stress-strain compatibility of the super structure, sub
structure and the bearing strata should be satisfied both individually and as a combined
system. In view of this, the following data are needed for the design of foundation system,
defined in terms of the type of sub structure and the bearing strata characteristics.

e The super structure characteristics along with the loading pattern on the sub structure

+ The sub soil characteristics that define the required substructure configuration for a

safe transfer of super-structural loads to the bearing strata

Considering the above aspects of the foundation design, the suitable type of foundation
system is presented below.

Proposed Structures

An understanding of the proposed construction and the order of loads on the foundations is
needed for choosing the appropriate foundation system. In the present case, the proposed
structure is configured with ground floor plus one floor, and is meant for residential building
occupancy. For this kind of structure, the column loads could vary between 600 kN to 900 kN.
The above-mentioned loads have no bearing on the design of either sub or super structures

and are mentioned just to provide an insight to choose an appropriate foundation sy i
GEQ EA
S

respect to subsoil conditions. /3 AN
g [ .0-{-:- QA&:;Q [ .'1
Foundation System =] D2 m i
| == WAy o |
\ dk\"u > o
; IR A%
Villa \ "},;»;s?-’_;.- <)

For the kind of proposed structure and the sub soil conditions, it is not possible toxaa.bbﬁby*"
kind of open foundation system from both shear and settlement considerations. Hence, it is
advisable to adopt deep pile foundation system.

The piles can be installed by drilling with direct mud circulation technique (Bored Cast In-situ
Piles) and the recommended safe load carrying capacity of bored cast in-situ piles in
compression, tension and lateral for different depth and diameters is worked out as per IS
2911-Part-I-Section-2 and are presented in Table 4.1.

Typical computations are presented in Annexure

Club House Area
For the kind of proposed structure and the sub soil conditions, open foundation system shall
be adopted. The R.C.C Raft shall be located at a depth of 4.50m below the existing ground

level. The raft can be designed for an allowable safe bearing pressure of 200kPa.

Typical computation is presented in the Annexure-|

For the design of raft, the recommended modulus of sub grade
(ks) is 27000 kN/m3

ction of the bearing strata

DFSherlin Prem Nishold yEiges 7eeh)
" Technical Manager
CMDA No:C 1010
. Geo Engineering tants
4 1Ind Floor No 151 hy Das Street,
Dr.Seethapathy Nagar Velachery Chennai-600 042,
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Table:- 4.1 Recommended Safe Load Carrying Capacities of Bored Cast-in Situ Piles
@ 5 & > SAFE LOAD CARRYING CAPACITY (kN)
=] = - 30 = H{P:
Dol 20 G| &4 . =
2 | 82| Su |ES 3| S 3 | DiaofPilein | vertical Load Lateral Load
b col c =z (20| £ 4 Pull Out z
» 25| 55 |858| 2 (mm) Carrying Capacity Carrying
.,E E e |<¢c ro E E Capacity Capacity
14 = 1
1 400 300 40 25
2 5 450 350 45 30
2 | 55 10 | 450
3 m 500 450 50 35
4 550 550 55 42
AR E;-;;'\\\_
J",-‘k{p, ,-%T’ "::".\\
[f &\«
I ‘C\,Q@‘)' ?:!
\2\ v >
V’:‘ " ¥ v ?/
AT 4
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CHAPTER-5
RECOMMENDATIONS

5.0 RecommendationforDeeppilefoundationsystem:

% For the kind of sub soil conditions Bored Cast in situ piles are recommended as the

suitable foundation system.

% The allowable safe load carrying capacities as per IS 2911-Part-l-Section-2 (2010) for
different diameters of piles with two different approaches are given in Table-4.1 can
be adopted as provisional design loads.

< As the load carrying capacity of piles not only depends upon the sub soil
properties, but also depends on the care and experience of installation piles.

< Thetheoreticalloadcarryingestimatesofpilesshallbeconfirmedbyconductingpileloads
tests as per the guide lines laid down in IS: 2911-Part-IV.

“» The boring shall be carried out using direct mud circulation prepared out of sodium
bentonite.

<+ After reaching the borehole termination depth, the borehole shall be cleaned using
mud circulation for a minimum period of 30min or till the return mud is relatively
clear of soil particles.

<+ Afterensuring the borehole is clean, thetremie pipeshall belowered and concretecan
be done.

51  Constructionmethodstatementofpilefoundation:

»
L

Fortheboredcastinsitupiles,aguidecasingof2.0mlengthcanbeadopted

< The mud used shall be made out of sodium bentonite with minimum frees swell

index of more than 300% and liquid limit more than 100%. The silt content in

bentonite shall not more than 5%.

»

%+ Themudwaspreparedusingsodiumbentonitewithadensityof1.10to1.15g/cc.

5.2 GeneralRecommendation:

% Since, chlorides and sulphates are well within the permissible limits, no special

steel or cement is required for the construction of footings

ForGeoEngineeringConsultants,Chennai

Dr.Serlin Prem Nishold )

Dr.Sherlin Prem Nishold wefszs Tech) proyit fiadrash
! Technicai ! :
CMDA N IEi19/03/010
Geo Engineering Consultants
A 1Ind Floor No
Dr.Seethapathy Nagar, Velach

Manager

12 Stran
vas alreet,
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i1

1.0 COMPUTATION OF BEARING CAPACITY AS PER 1S:6403

TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

1.1 Geometrical Data : Ref.BH-01

Shape of the Foundation Raft

Depth of Foundation Below E.G.L"Df" (m) 4.50

Soil Replacement Thickness of CNS Layer (m) 0.00

Total Depth of Foundation (m) 4.50
Breadth of Footing "B" (m) 10.00

Length of Footing "L" (m) 10.00

B/L 1.00

Inclination of Vertical Load with the Vertical (a) 0.00

1.2 Soil Data :
Type of Effective Bearing Strata : Sand
Average Design SPT-value of the Bearing Strata 40.00
Type of Shear Failure: General

Angle of Shearing Resistance 38.75 Phi
1.3 Design Parameters:

Bulk Density of Soil above the foundation depth (1) 16.50 kN/m*

Water Table Correction Factor (w') 0.50
Effective Overburden pressure at foundation level (q) 6.50 kPa
Bearing Capacity Factors:

Ne = N/A
Ng = 56.48
Ng = 94.07

Shape Factors:

Se= -
Sq= 120
Sg= 060

Depth Factors -

Dc = -
Dq =1.00
/ Dg= 100
NS “_,) Inclination Factor
le=1.00
lg= 1.00
lg= 1.00

1.4 Ultimate Bearing Capacity (Qu) :
Qu=g*(Ng-1)*Sq’Dqg*lqg + 0.5*B*g*"Ng"Sqg*Dg*lg*w' 2774.42 kPa
(g should be read as gama)
1.5 Safe Bearing Capacity (Qsafe) :
Factor of Safety (F.S.) : 2.50
Qsafe . 1109.77 kPa
Say Qsare 200 kPa

2 Computation of Settlement for Maximum Pressure and Size of Footing:
(as per 1S:8009-Part-I-Ref. Eq.11) (Elastic Analysis)

The immediate elastic settlement (S )= gB(1-m*)*l/E ¢
g= bearing pressure 200.00 kPa
Poission's Ratio (p) 0.50
Modulus of Elasticity (Es)(Ref. Joseph E Bowels, 1996,page316,Table5.6, Japanese
design standards)

Modulus of Elasticity (Es) 104000.00 kPa
Size of footing considered for maximum settlement(m) 10.00
Influence factor 1.00
Rigidity Factor 1.00
Elastic Settlement (DHi ) 14.42 mm
<50 mm
45
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1.0 Geometrical Data

LATERAL LOAD CARRYING CAPACITY OF BORED CAST- SITU PILES
Reference Bore Hole : BH-01

Type of Pile Head Considered  Fixed
Diameter of Pile (d) : 0.45 m
Free standing Length of Pile (e) : 0 m
Length of Pile below E.G.L (Le) : 5.5 m
Cut-Off Level From E.GL : 1.0

Length of Pile below Cut-Off Level (Le) : 4.5 m

Grade of Concrete (M) : 25 MN/m?

Young's Modulus of Concrete (E) : 25000000 kN/m?

Momemnt of Inertia () : 0.002013 m*

2.0 Determination of Depth of Fixity
Type of Soil Strata : Sand
Ground Water Condition : Submerged
Average Design SPT "N" Value : 9
T=(El/nh)1/5
(n can be read as 1 in the above and below equation in case of Sand)

nh= : 1200 kN/m?
In Case of Sand : - kN/m?
T=: 211
L1/T : 0.00
Lf/T : 220 _
Depth of Fixity below Cut off (z1) : 4.64 m

3.0 Determincation of Lateral Load and Moment Carrying Capacity for
0.005 m Lateral Deflection:

Allowable Lateral Deflection (Y) : 0.005 m

Lateral Load Carrying Capacity (H)= Y*12El/(e+zf)*3 : 30.14 kN

Recommended Design Lateral Load carrying Capacity : 30 kN
Fixed End Moment, Mi=H(e+zi)2 70
Reduction Factor (L+/T) : 0.83 m
Actual Moment (Fixed End Moment/Reduction Factor) Mr 58 kN-m
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FIG. A1 Relation Ship between Angle of Internal Friction &
N-value (Reproduced from 1S:6403-1981)
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FIG. AZ : Relationship between UCC & SPT-Value (N) of
Saturated Clay (AfterTerzhagi& Peck, 1948)
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