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CHAPTER-1
INTRODUCTION
1.0 PROJECT INFORMATION MATRIX:
NATURE OF PROJECT : PROPOSED RESIDENTIAL BUILDING
STRUCTURE : STILT + 5 UPPER FLOORS
PROJECT OWNER . M/S NAVIN BUILDERS (A UNIT OF VASUDHA ENTERPRISES)
PROJECT LOCATION : ROYAPURAM, CHENNAI
JOB CODE : GT-2752

14 SCOPE OF WORK:
1.1.1 FIELD WORK:

»,
Exd

*
"

Conducting two soil investigation bore holes of 150 mm diameter in Soil & Overburden. In
case of rock formation NX Diameter with Core barrel shall be adopted to progress the
drilling up the termination depth.

Conducting Standard Penetration Test (SPT) within the borehole at:

» Every 1.0m depth interval up to 6.0m.

» From 6.0m to 10.5m depth SPT is conducted at every 1.5m depth interval

The depth of investigation is 10.5m below the existing ground level.

Collection of disturbed soil samples at SPT location and undisturbed samples from the
clayey strata with SPT-value greater than 2 to less than 15 if met within the investigation
depth

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

1.1.2 LABORATORY WORK:

L7
Lo

L7
0‘.

-
0.0

%3

-

L7
e

Natural Moisture Content

Atterberg's limits

Grain Size Analysis

Consolidation test on undisturbed samples if applicable

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

1.2 STRUCTURE OF THE REPORT:

Contents

Introduction

Investigation Methodology & Test Results
Sub-Surface Stratification

Foundation System

Recommendation

Annexure
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2.1
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21.2
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CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

PREAMBLE:
Two soil investigation borehole was put as per the planning of the engineer in-charge and these
locations are shown in Fig.2.0. The equipment used and the methodology adopted to carry out
the fieldwork is described below.
METHODOLOGY OF FIELD WORK:
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.

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).

COLLECTION OF SOIL SAMPLES:

2.1.3.1 DISTURBED SAMPLES:

The SPT-samples collected were used as disturbed soil samples. These samples were used for
visual and physical identification and for conducting laboratory classification tests as per
1.5.1498-1970.

2.1.3.2 UNDISTURBED SAMPLES:

214

From the soft to stiff clay layer, representative undisturbed samples were collected. These
samples were used primarily to establish the compressibility parameters to estimate the

settlements of shallow foundation system wherever applicable.

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 investigat
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S BORE HOLE No. BH-01
G(EOM ARINE SITE INVESTIGATION RECORD
THE SPIRIT OF ENGINEERING SHEET 1 I OF ] 2
150
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE N:m
LOCATION Royapuram, Chennai MACHINE No. CR-06 Free Fall Energy (%) 60 BORE START DATE 29/02/2024
STRUCTURE Stilt + 5 Upper Floors DRILLING METHOD Rotary N BORE END DATE 29/02/2024
CO-ORDINATES
JOB CODE GT-2752 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 1
| Drilling progress = . i &
g per metre E_E" a Cora Details SPT Details Sample Details Layer Data
E.. Time Ealle 2 " Blowsfcm, SPT Value
= w OlE = & =]
L =S gf o 5 o Type |[RL(m)| & o g Geotechnical Description
== [=] [Te) ) [
f} O e [ Min | 28 ;g gl & g o I [ Nsof N o 5 ]
a o« = o
[ 11 00
& To sSC = -
o 11 01 1001 42 13 - 25 ||0.50 1 58
r 11 15 Brown,Moist,Poorly Graded,Fine &
4 T ' sc 0.95 Medium Sand Grains,Medium
=3 ¢ . : Dense,Poorly Graded-Silty SAND (SP-
- 11 16 9 |12 13 - 25 |[1.25 2 58 | -1.25 sm)
L 11| 26
- To scff - | - Ll
- 2 Vo 10 )15 25| - | 40 [2.00 3| ss | -20 Ll 20
- 11 | 35
- To sc . . 2.45
- 11 36 ; ;
- Brown,Moist,Poorly Rgaded,Fine &
= 3 20 20| 23 43 |[3.00 4 55 | -3.0 Medium Sand Grains,Dense, Silty SAND
5 1 | 47 (8
- To sc| - - 48
- 11 48
4 30|37 |60| - | 97 lac0 || 5| ss | -40 -3k
& 11 | 58
L To sc| - | - e
o
- § 11 59 5
L 5| 30 | 55 |EB| - |>100f5.00 | | 6 | ss | -50
b ES
- =) 28 5.30
- s 12| 1 =B
L ™~ To sc | - - i Brown,Moist,Poorly Graded,Fine &
5 12 12 Medium Sand Grains,Very Dense,Poorly
C Graded-Silty SAND (SP-SM) & Silty
- 6 55 SPT - |>100|6.00 7 S5 | -6.0 SAND (SM)
- Hammer 6.15
C Rebound
o 12 30
- To SC | - -
o 12 31
28 (30| 861 | - | 81750 l 8| S5 |-75 =a Bl
[~ 8 12 | 50 s
B To SC - B
- 12 62
- Brown,Moist,Fine & Medium Sand Grains
E Mixture,Very Dense,Sandy SILT (ML)
— 9 31| 32| 34 - 66 ||9.00 l/ 9 S8 | -8.0 With Non Plasticity
L 14 | 00 e
B Te SC % =
- 14 | 02
e 10
CS - Core Sample 0S - Disturbed Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
S8 - Split Spooh Sample 5C - Soil Cutter DATE 29/02/2024 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 2.50
WS - Wash Sample DB - Diamond Bt DATE 04/03/2024 cASING DBFTH bl | 7 3o
O ¥

\)
\-("‘ ¥
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< BORE HOLE No. BH-02
L = — SITE INVESTIGATION RECORD
THE SPIRIT OF ENGINEERING SHEET 1 | OF | 2
15s0mm |/
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE =
LOCATION Royapuram, Chennai MACHINE No, CR-06 Free Fall Energy (%) 60 BORE START DATE 01/03/2024
STRUCTURE Stilt + 5 Upper Floors DRILLING METHOD Rotary N BORE END DATE 01/03/2024
CO-ORDINATES
108 CODE GT-2752 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 1
o |[Pritingprogressil  _lloore petails SPT Details Sample Details Layer Data
g per metre = g
o Time Gamfle=| . Blows/cm. SPT Value
© E| o selgzl 2 = 2 <
2 g g =% g g P P a No. | Type |RL (m) [ S| 2 Geotechnical Description
8 He i (=G IS Gl o |2 [ @ | & [Nsof N a 3 o
o 14 el ™M
- 10 | 55
E To sci - | -
B Brown,Moist, Poorly Graded Fine &
B 10 | 56 Bl 28 - | 16 jos0 1]=8 |9 Medium Sand Grains,Medium Dense, Silty
- A SAND (SM
- H 0.95 1)
1 To 5C - L1125
B 1] 1 8 | 1417 | - | 31 125 2 | 88 |-1.25 :
& 1| 21
- To sefl = | - 1.70 _ |
B 1 22 Brown,Moist, Poarly Graded,Fine &
b— 2 M| 17| 22 - 39 ||2.00 3 85 | -20 Medium Sand Grains,Dense,Poorly
_ is | 58 Graded-Silty SAND (SP-SM) & Silty
= ! SAND (SM
- s sl .| - 2.45 (SM)
- 12 21
— 3 16 | 46 | 48 94 [[3.00 4| ss | -3.0 R
F 14 00 2.45
L To sc| -
n 14 02
— 4 16| 32| 65| - | 97 [l4.00 5| 85 | -40
B 14 | 20
- To scf - | - fad
- 5 14 | 22
5 9 40 [ 13cm - |>100]5.00 6 | ss | -50
o e 14 | 40 Penet for 5.28
C = 50Blows
o To SC - -
- 14 | 42
6 51 SPT 2 :-1ooi 6.00 \L 7| 8s | -60
E ;lammer 6.15 Brown,Moist,Poorly Graded, Fine &
9 15 10 o Medium Sand Grains,Very Dense,Silty
N To scl - . SAND (SM) & Poorly Graded-Silty SAND
C 15 | 12 (SP-SM)
— 7
- 46 | 12Cm >100/[7.50 8| S5 | -75
- Penet for 7.77
E 50Blows
-8 15 | 34
- To g6 [ -
- 15 37
N 29 | 40 | 57| - | 97 [9.00 1 9| 8s | -90
C 4
- 15 56 A
- To sC - -
b 16 | 01
CS - Core Sample D5 - Disturbad Sample LOGGED S.Stephen raj PROJECT SITE DETAILS REMARKS
58 - Split Spoon Sample 5C - Soll Cutter DATE 01/03/2024 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.00
W5 - Wash Sample DB - Diamand Bit DATE 04/03/2024 CASING 1(1}5 \Dﬂ\g\o




~ BORE HOLE No BH-02
&= TN SITE INVESTIGATION RECORD
SHEET 2 [ OF | 2
THE SPIRIT OF ENGINEERING
150mm \/
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE R
LOCATION Royapuram, Chennai MACHINE No., CR-06 Free Fall Energy (%) 60 BORE START DATE 01/03/2024
STRUCTURE Stilt + 5 Upper Floors DRILLING METHOD Rotary N 2 BORE END DATE 01/03/2024
CO-ORDINATES
OB CODE GT-2752 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 1
i Drilling progress . %
o i i3 Core Details SPT Details Sample Details Layer Data
w ==
z Time Sl = " Blows/cm, SPT Value
B Elf S22 & =z 2 5
w b o |© 8] B & | 8 | No | Type |RL(m) o, 2| = Geotechnical Description
209 b [ [SQNEE S22 (Insol| N | & ki =
& ' fFefe ol = S w = =
=] 1 - ]
- g Brown,Moist, Poorly Graded, Fine &
- ﬁ Medium Sand Grains,Very Dense, Silty
- P 36 10Cm - [>100(10.50 10| SS |-10.5 SAND (SM) & Poorly Graded-Silty SAND
- e Penet for 10.75 L3]10.8 (SP-5M)
I -
L (=] 50Blows
et |
12
— 13
14
— 15
16
— 17
C
18
T
. 20
CS - Core Sample DS - Disturbed Sample LOGGED §.5tephen raj PROJECT SITE DETAILS REMARKS
S5 - Split Spoon Sample SC - Soil Cutter DATE 01/03/2024 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.00
WS - Wash Sample DB - Diamond Bit DATE 04/03/2024 CASING DE 0,00

Borehole terminated at 10.5 m depth below E. %‘5"‘* \
FIG.2.2 Sub Soil Profile at BH-02 Location c,




GRAIN SIZE DISTRIBUTION CURVE
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LABORATORY TEST RESULTS



jas

(1aBeuep feoiuysay)

HLONIA W spodes sy} sejepijeaul spodal siy) ul uoioauod Auy (g)
Aiojeubig pasuoyiny "suoie|nBba ajgeoydde ay) Aq pasinbal se ased sy ul Jdeoxs Yodsl 58] JO ansst JO ajep sy} woy sAep i uey] aI0wW o} paulejal a4 jou |m sjdwes pajse) ay (z)
3 pani@oal sjdwes ey} 0] spuodsauod paysiuiny synsel 1se) ayy (1)
5NV SUGHIPUGD pue SWIS]
+LH0d3d 40 ON3 ==
o = TN = = - - - - 9'/9 682 || €¢ z0 00 = oL |74 1dS || 00L=<|S0L
= 2 N = x = = = = ¥Lg 0ZF || 99 || 00 || 0O - = Ayanseid on/emn 6L 1dS 99 (06
- - TN = % = = = & €99 ¥8C | €9 00 00 - 0 4 1dS L8 || SL
ns - - asuagA - - - - - 9ez g€g | 9zL| o0 || 0O # = . £ - - 8L 1dS ||[00L<| 09
WS = = 8suUsg'A 3 - - - - 9'9¢ SIS || 8SL| L0 || 00 . = = = # = 0z 1dS || 00L< | O'G
NS-dsS - * asusga " d - - - 611 ¢85 | 692| L€ 00 652 - = Z = * 8l 1ds 16 || 0¥
NS " = asusg = " = o - €61 ZTV || € || €0 00 - % ® = = = ¥l 1ds € [|0€E
NS - - asus(g S m - = - oLe VIS |fg9g| 94 || 00 - - - = = : Gl 148 Or |02
WNS-ds * - asuag'y - - - & = L'l 849 | S0z| 00 00 652 # & - - - Gl 1ds SZ |sT'L
WNS-dS = = asuaqg'wy & - - - - £6 0Lg | L'ez| L0 00 2 z = % = - (504 1dS SZ || S0
= = 0 m
Q -0 o w > > >
o | 2 el 5| B s |glel|2]|e|s B8] 2] B2 Go| &_| Bz ¢
» [ 3 o O m = @ < = 2 = @ c @ x : ) 2ml .03 o R - | = =t
8 o o ] o || F =) i € o — = — E] @ =8 =aflam o M= oy ..._w_._._ﬂ omB m 2 = E}
2 < [n] o == | K3 © 3z = = s —_ = TR0 ISx2| S =5 cx®|lezgc| S5 o : | =
2 s g g S |22 8 >3 Sl=1Z|zI21Z[.25 S|P3 2 |s2Z|S25|S25 ¢ Z |5
el ol 3] 3 | & |Z3|es B EuolEXF|8xR| F& [zl |znc|zRel 2|58
Sl | e| g 5 P35 SNol23C (2830 T2 [>28Cc(>X8:s(®%8s| ¢ 2@
sl & 2| 2 2 [%oIfm 3821853 |85| 22 (38558835888 5 |5 (2
o | < €3 8 a . s SH BV EE e N R R 3
< = Z|| 3| vaessier 1uvdozzz 5861 - (AI-d) 022 S1¥3d SV 8L3 X % £~ P < £ 3 3
3| 3| siisaLuvamsioauia SISATYNY 3ZIS NIVYO aF LEl & T v'e i =
uonejoN-gj '
L0-HE INOY¥d S3TdINYS T10S 40 NOILVIIHISSY 1D ANOLYNO0gY 1'Z 319VL
auo : S$39Vd 40 'ON SOYVANYLS NVIONI 40 Nv3dng : QOHL3IW 1s3L
¥202Z/€0/60 : 31va 3nssi L4od3y AMOLIVASILYS : NOLLIONOD I1dINVS
¥202/£0/80 O} $20Z/€0/¥0 : ONILS3L 40 doly3ad TI0S ANV AV1D : NOILdIYOS3a ITdNVS
¥Z02/€0/20 : 31va 1di30o34 I1dNVS HO0Y ANV TIOS / TVIINVHOIW : dNOY9O/ANITLIDSIa
C8LT-19 . Y3FdNNN 1¥0d3Y 1s3L (S3SINdYILNT VHANSVA 40 LINN W) S¥3aTING NIAYN S/IN : 0Ol a3nssl Lyo0d3y
LE8IFZZ0/OND : H3GNNN NOILYIIHILNIAl I1dNVS 408+00000¥20L¥LLOL : 'ON ¥1N
OLPLL-DL
7 i 0 .
LP0009-IVNNIHD "MVOVN VdVNNYH ‘avOd NIVIN pu FL'ON T SO
AHOLVHOEVT ONILSIL -al1 IAd SINVLINSNOD ININYIWOID Hlmeillﬁ
190434 1531 A01vE0av il




4"

(+aBeuep |es1uysa))

HLONIA W suodal ay; sejepljeaul spodal siuy} Ul uooaLI09 Auy (g)
fiojeubis pesuoyiny "suonejnbai ajqesydde ay; Aq pasinbas se aseo sy u 1dsoxs podas 1s9] Jo anss o sjep ay] wou) sAep Gy uey} alow 1oj paulelas 34 Jou |m sjdwes paiss; ay) (z)
’ panisos) sjdwes ay; 0] spuodsaulod paysiuing synsal 1s8) sy (1)
b NY SUGHIPUGCY PUE SWIE]
+1H0d3Y 40 ON3 -«
WS - - asuag A = 7 = # - Zse 6€9(l 60 || 00 || OO g = = - - = ZC 1dS ||00L< ||50L
WS - & Isusg'A = " = » = S'62 6Ly (| 982 | 00 || OO - - Ayonseld oN/emn Ll 1dS 16 || 06
NS - - asusqg A - - = = = A Fer (| 9Le | €1 0L » - - - = & Sl 1dS ||00L<|| G2
WS-dS = . ssuag A - - - - = g0t LGE || Q€S| 20 || 00 2 & % - - - Pl 1d4S |[00L<| 09
WS = < asuag A - = = - - 18l VeS| L'9c | 8¢ | 00 09z = - = % s 9l 1dS [|00L<| O'S
WS s % asuag'A - - = = . LEL ¢SLISLL) €0 || OO - - = = 2 s 0Z 1dS 6 || 0%
NS - - asuag'A - - - " = VEL 885 || 8.Z| 00 || 0O - - - = - » Sl 1ds8 ¥6 || 0€
IS - - asuag - - 2 = z oSt EES | LIE|| OO0 || OO | -09¢2 - - - g % 19 1ds 6 || 0T
WS-ds : * asusQg - - - - = Ll 069 | 86L| 00 || 00 - - = = - - vy 1ds e |S2'L
WS - - asusg’iy - - s = - LZL v6o|fsec| 00 | o0 - = - % & = e 148 gL (|50
—_ = 2] » T
o ol sl ® Zelglelz|2]|s|5|Rae| 22| B2 2 b= o
o @ 5 ] oml Zf 2o e | 2 FEl3 el al|s[|oS3lomR]|.oZ D lavC|anvElasS| o E]
) 8 @ ) o [ | .8 3 S & =l=zll=1 3 @ S lle2pBlalgllamz g ||om emPllamZ | <
a s 9 5 s [B2fo3] @ Sl El ELEL B sl =752 322 NAZ| T2 238|233 mE| 3 2|3
— o = ) = o — 3 — = = = = it | w i Ll — n e A= T [P 35
ol 5 5] 5 | & |22]s2 s gZ0lanflanal £2 222222220 2| <2
e o » = F S %L E sNellZ2Jd3CI>»3m| & _— SEPNS| @ g |9
s | 2] ¢ s g [z o5 SE(SS3 (88| 2Z 85585885 5 | 5[
"1 5|2 [2:I° 2 (ss0z s *S2|3338[333| T8 |333]32( 338 2 2
Z & 2l B vasesier 1uvaozz ‘5861 - (Al-d) 0222 S| ¥3d SV SZ3 X % <~ * &2 =< =20 °® 3
3 2| stisaLuvans 1o3ua SISATYNY 3ZIS NIVYO o R TE 5 5 A =
uofeloN-s| e
20-HE INOY4d S3TdINVS T10S 40 NOILYIIJISSY 12 ANOLYHOgY1 Z'Z 318VL
aug : $39Vd 40 'ON SOYVANVLS NVIONI 40 NY3dng : QOHL3W 1s31
¥202/£0/60 : 31Va INSSI 14043y AHOLOV4SILYS : NOILLIONOD I1dWVS
#20Z/€0/80 21 $20Z/E0/¥0 : ONILS31 40 ao3d TIOS ANV AV1D : NOILdIMOS3a I1dINVS
¥C0Z/E0/20 : 31Va LdI303Y I1dIAvS HJO0¥ ANV TI0S / TVIINVHIIW : dNOY9D/3NITLIOSIa
€5le-19 : 439INNN L¥0d3y 1s31 (S3SIMdYILNT YHANSYA 40 LINN V) SH3ATING NIAYN S/IN : Ol a3anssi Lyod3y
LEB/YECOIOND : H38WNN NOILYDIHILNIAI 3TdAVS 408+¥00000¥20L¥LLDL : ‘ON ¥1INn
DivLL-20
: 7 ‘ g
LP0009-IVNNIHI “HVOVN VdVYNNYM ‘avoyd NIVIN pu FL'ON BT ——
AYOLVHO8YT ONILS3L -0l LAd SLNVLINSNOD ANINVINOID Nﬂli!ﬁ
1¥0439 1S3L AYOIVHOaY o




CHEMICAL LABORATORY TEST RESULTS
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THE SPUALT 0F EHOINER RS
Phone No.: 044-24480305

LABORATORY TEST REPORT

GEOMARINE CONSULTANTS PVT LTD-

TESTING LABORATORY

NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI

TABLE 2.3 RESULT OF CHEMICAL TEST ON WATER

URL NO

DISCIPLINE/GROUP

SAMPLE DESCRIPTION

SAMPLE CONDITION

TEST METHOD

NO. OF PAGES

REPORT ISSUED TO

:TC114102400000481F

:CHEMICAL - WATER

:GROUND WATER

:SATISFACTORY

:AS PER BIS

11 0f 1

X %

Lo

TC-11410

SAMPLE SOURCE :CUSTOMER SUPPLIED
SAMPLE ID :GMC/0224/837
REPORT NUMBER :GT-2752

RECEIVED DATE :02/03/2024

TEST PERIOD :04/02/2024

ISSUE OF REPORT :09/03/2024

:M/S NAVIN BUILDERS (A UNIT OF VASUDHA ENTERPRISES)

Terms and Conditions

(1) The test results furnished corresponds to the sample received
(2) The tested sample will not be retained for more than 30 days from the date of issue of test report except in the case as required by the applicable regulations,

(3) Any correction in this reports invalidates the reports

WATER
S.NO. SAMPLE DEPTH OF pH SULPHATES (mg/l) CHLORIDES (mg/l)
REFERENCE ol sl AS PER AS PER
i 1S 3025 (X)) - 2022 || APHA 23rd Edn2017- | 15 3025(P-XXXI) -
4500 1988, RA-2019
1.0 BH-01 2.5 7.8 297.9 200.6
2.0 BH-02 3.0 7.8 289.4 228.3
** END OF REPORT**
};\)/‘}

Authorised Signatory

A. VINOTH

(Technical Manager)
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5 LABORATORY TEST REPORT
GEOMARINE Eo MARINE GEOMARINE CONSULTANTS PVT LTD- TESTING LABORATORY
s T R NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN,

Phone No.: 044-24480305 KOTTIVAKKAM, CHENNAI

L7

TC-11410

TABLE 2.4 RESULT OF CHEMICAL TEST ON SOIL
URL NO :TC114102400000482F SAMPLE SOURCE :CUSTOMER SUPPLIED
DISCIPLINE/GROUP :CHEMICAL-SOIL AND ROCK SAMPLE ID :GMC/0224/837
SAMPLE DESCRIPTION :SOIL REPORT NUMBER GT-2752
SAMPLE CONDITION ‘SATISFACTORY RECEIVED DATE :02/03/2024
TEST METHOD :AS PER BIS TEST PERIOD :08/03/2024
NO. OF PAGES 1 0f1 ISSUE OF REPORT :09/03/2024
REPORT ISSUED TO :M/S NAVIN BUILDERS (A UNIT OF VASUDHA ENTERPRISES)
SOIL (2:1)
H
S:NO. RESFEAMRFE'I;IECE D: :,;E,_?EF AS EER
e IS 2720 (P-XXVI) -
1987
1.0 BH-01 2.0 7.51
2.0 BH-02 2.0 7.65

** END OF REPORT**

}\\)/'3?

Authorised Signatory
A VINOTH
(Technical Manager)

Terms and Conditions

(1) The test results fumnished corresponds to the sample received
(2} The tested sample will not be retained for more than 30 days from the date of issue of test report except in
(3) Any correction in this reports invalidates the reports

sired by the applicable regulations.

72
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- LABORATORY TEST REPORT
GE;DMAR’NE GEOMARINE CONSULTANTS PVT LTD- TESTING LABORATORY
T NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN,

Phone No.: 044-24480305 KOTTIVAKKAM, CHENNAI

TABLE 2.5 RESULT OF CHEMICAL TEST ON SOIL

SAMPLE SOURCE :CUSTOMER SUPPLIED
DISCIPLINE/GROUP :CHEMICAL-SOIL AND ROCK SAMPLE 1D :GMC/0224/837
SAMPLE DESCRIPTION :SOIL REPORT NUMBER :GT-2752
SAMPLE CONDITION :SATISFACTORY RECEIVED DATE :02/03/2024
TEST METHOD :AS PER BIS TEST PERIOD :08/03/2024
NO. OF PAGES 11 Of1 ISSUE OF REPORT :09/03/2024
REPORT ISSUED TO :M/S NAVIN BUILDERS (A UNIT OF VASUDHA ENTERPRISES)
SOIL (2:1)
SULPHATES (mg/I CHLORIDES (mg/l
- SAMPLE DEPTH OF i pER( g/l) e PER{ gll)
REFERENCE SAMPLE
(m) APHA 23rd Edn.2017- IS 3025(P-XXXII) -
4500 1988, RA-2019
1.0 BH-01 2.0 27.8 11.4
2.0 BH-02 2.0 31.0 21.2
** END OF REPORT**
Authorised Signatory
A. VINOTH

(Technical Manager)

Terms and Conditions
(1) The test results furnished corresponds to the sample received

(2) The tested sample will not be retained for more than 30 days from the date of issue of in the case as required by the applicable regulations.

(3) Any correction in this reports invalidates the reports

15
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3.0

3.1

3.2

3.3

CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

PREAMBLE:

Geotechnical investigation carried out at a specific site provides location specific sub surface
engineering characteristics. However, in major project sites where the construction activities
spread over a very large area location specific sub surface strata characteristics are studied
together with the geological mapping data.

This is required to incorporate the impact of any documented macro-level geological
characteristics of the region on the foundation design, irrespective of the location specific sub
surface strata characteristics.

In view on the above, though it is beyond the scope of the present study to carry out macro-
level geological investigation the regional geology based on the published data is presented
and discussed.

CLIMATE AND RAINFALL:

The study area receives the rain under the influence of both southeast and northeast
monsoons. Predominantly northeast monsoon contributes rainfall and most of the precipitation
occurs in the form of cyclonic storm caused due to the depressions in Bay of Bengal. The north
east monsoon occurs between October & December. The southwest monsoon rainfall is highly
erratic and summer rains are negligible.

The normal annual rainfall over the study area varies from 1100 mm to 1200mm.
GEOMORPHOLOGY:

Chennai district forms part of coastal plains of northern Tamil Nadu. Major part of the district is
having flat topography with very gentle slope towards east. The altitudes of land surface vary
from 10 m above MSL in the west to sea level in the east.

Fluvial, marine and erosional landforms are noticed in the district. Marine transgression and
regressions and neo-tectonic activity during the recent past have influenced the morphology
and resulted in various present landforms.

Meandering streams with small sand bars are present along the course of Adyar River. The
pediment and buried pediment in Guindy area in and around the reserved forest, is the only
area where the ecological system is less disturbed, while the other areas are completely
disturbed by built up area with large-scale human interference and pollution.

GEOLOGY OF CHENNAI DISTRICT:

Chennai district is underlain by various geological formations from ancient Archaean to the

Recent Alluvium. The geological formations of the district can be grouped into three units,

namely

i) Archaean crystalline rocks

ii) Gondwana (Consolidated Clay/Clayey Silt) and Tertiary sediments and
iii) Recent Alluvium.

associated basic and ultra-basic intrusive dykes.

16
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3.4 GEOLOGICAL ORDER OF THE STUDY AREA:
The stratigraphy of the study area can be classified as recent formation which is underlain by
basement rock of meta-igneous origin (hypersthene granite/ Charnockite rock)
Deposits of Recent Age
~esmmmmmemmmmee Eparchean Unconformity --------v--m-
Archaean Basement Rock (Charnockite Rock / Hypersthene Granite)
3.5 DESIGN SUB SOIL PROFILE: (WRT Foundation Engineering Application)
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:
REFERENCE BORE HOLE BH-01 Ref R.L. of G.L. (m): 0.00
Sh
Liysr THE. (in) a 2 " Parar::trers
. n @ =
g J . 5| & £ |k
5 ] 2 al  Type of Strata Colour 'g o b Z| & o
a m c a 2 o — ] [
@ E ] = < = — [=]
o 8 g = ¢ 2 S S| =
= o = z & e R
il
1.0 | 0.00 | 2.00 | 2.00 Silty Sand Brown | 25 | Medium . 185 - | 345
' ' ’ ' Dense : '
2.0 | 2.00 | 4.00 | 2.00 Silty Sand Brown 42 Dense - 20 - 39.2
3.0 | 4.00 | 7.50 | 3.50 Silty Sand Brown [ >100| Ve « 21 - | 425
’ ' ' ' Dense ’
4.0 | 7.50 | 10.80 | 3.30 Silty Sand Brown | 74 | Ve : 21 | - | 425
' ' ' ' Dense '
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e ]

REFERENCE BORE HOLE BH-02 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) E 2 - Parsai:i::trers
. w n o =
P - " & E 3 E
E E'Jl g @ Type of Strata Colour E o g Z g 8‘;
® o £ £ a = £ Bl = a
- g S o o % ] S =
8 2 E 2 ® = =
@

10 [ 000 | 125 | 1.25 Silty Sand Brown | 16 [ Medium - 18] - | 318
' ' ' ' Dense '
2.0 1.25 || 3.00 | 1.75 Silty Sand Brown 35 Dense - 19.5 - 37.375
3.0 | 3.00 [ 10.80] 7.80 Silty Sand Brown | 96 [ /e : 21 | - | 425
' ' ' ' Dense :
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4.0

4.1

4.2

4.3

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.
¢ The super structure characteristics along with the loading pattern on the sub structure
e 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 stilt and five upper floor and is meant for residential occupancy.
For this kind of structure, the column loads could vary between 1,500 kN to 2,000 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 system with
respect to subsoil conditions.
SUB SOIL FORMATION:

The sub soil in the project site consists of the following sub surface stratification:

0.0m to 1.25m/2.0m Medium Dense, Silty Sand/ Poorly Graded- Silty Sand

1.25m/2.0m to 3.0m/4.0m Dense, Silty Sand/ Poorly Graded-Silty Sand

3.0m/4.0m to 10.5m Very Dense, Silty Sand/Poorly Graded-Silty Sand & Sandy
Silt

FOUNDATION SYSTEM:

For the kind of proposed configuration and sub surface stratification, shallow foundation
system is feasible. Provide the isolated footing at a depth of 1.5m below the existing ground
level and design the footing for an allowable net safe bearing pressure of 250 kPa. All the
footing shall rest on PCC of 100mm thickness.

Since the formation beyond the foundation level is coarse grained formation, the settlement
analysis considers only immediate elastic settlements and no consolidation creep settlement
is applicable.

Typical computations are presented in Annexure-|.
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CHAPTER-5
RECOMMENDATIONS

5.1 RECOMMENDATION FOR SHALLOW FOUNDATION:

*
"

For the kind of proposed structure, it is ideal to adopt shallow foundation system.

Locate the footing at a depth of 1.5m below the existing ground level and design the
foundation for an allowable net safe bearing pressure of 250 kPa.

All footings shall be rest on M10 grade levelling coarse bed.

It is ideal to saturate and compact the foundation bed before laying the PCC of 100mm
thickness.

Excavated earth is suitable for backfilling purposes

5.2 GENERAL RECOMMENDATIONS:

-,
0.0
L7

L

7
"

The chlorides level in ground water & soil-water extract is well within the permissible
limits. Hence, no special steel is required for the construction of foundation.
Corresponding to the sulphate content in ground water and 2:1 Water-Soil extract use
Table 4.0 of IS 456 for minimum cement content and maximum water cement ratio.

The present project site falls in seismic zone-lIl as per IS 1893-P-I.

AUTHORISED SIGNATORY

DR. C. V. PRASAD
GEOMARINE CONSULTANTS PR
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATION

1.0 COMPUTATION OF BEARING CAPACITY AS PER 1S:6403

1.1 Geometrical Data :

Shape of the Foundation Square

Total Depth of Foundation Excavation (m) 1.50
Depth of Foundation Below E.G.L"Df" (m) 1.50
Thickness of soil replacement (m) 0.00
Breadth"B" (m) 1.00
Length"L" (m) 1.00
L/B 1.00
Inclination of Vertical Load with the Vertical (a) 0.00
Thickness of Fill (m) 0.00
1.2 Soil Data:
Type of Effective Bearing Strata : Sand
Average SPT "N" of the bearing stratum: 28.00

Type of Shear Failure: General

Angle of Shearing Resistance 35
1.3 Design Parameters:

Bulk Density of Soil above the foundation depth (v,.) 18.00

Water Table Correction Factor (w') 0.50
Effective Overburden pressure at foundation level including the thickness of fill (q) 12.00

Bearing Capacity Factors:

Ne = N/A
Ng = 85.77
N, = 52.94

Shape Factors:
S.=-
S,=1.20
S, = 0.80

Depth Factors :
B

c

Dy = 1.03
D, =1.03

Inclination Factor:
l.=1.00
Iy = 1.00
lg=1.00

1.4 Ultimate Bearing Capacity (Qu) :

Qu=g*(Ng-1)*Sq*Dq*lq + 0.5*B*g*Ng*Sg*Dg*lg*w' 708.84

(g should be read as gama)
1.5 Safe Bearing Capacity (Qsafe) :

Factor of Safety (F.S.) : 2.50
Qsafe : 284
Say Qsafe 250

2.0 Computation of Settlement as per 1S:8009-Part |
Width of Footing Considered for Settlement Analysis: 5.00

Settlement per unit-pressure (Avg N'=25) as per IS 8009 P-1, Fig. 9 (S,): 12.00

Settlement for Qg (Siqs): 30.00

Water table correction (w'): 0.50
Rigidity Factor: 0.80
Depth Factor: 0.76

Corrected Settlement (Sy): 36.48

<50

kPa

kPa
kPa

mm
mm

mm
mm
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Angle of Internal Friction (Deg )

28

-
=

V.Loose' Loose

,/ Medimum

Dense

rd

Very Dense

100 90 80 70 60 50 40 30 20 10 0

Standard Penetration Resistance (N-Value)

FIG. A1 Relation Ship between Angle of Internal Friction &
N-value (Reproduced from 1S:6403-1981)

Standard Penetration Resistance - N-Blows/30cms.

10 /
2]
0 L/T,

hl q __I

0 1 2 2
Unconfined Compressive Strength of Saturated Clay (qu), kg/sqg.cm.

FIG. A2 : Relationship between UCC & SPT-Value (N) of
Saturated Clay (AfterTerzhagi& Peck, 1948)
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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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