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G. E@ ‘J“M RINE

CHAPTER-1
INTRODUCTION

1.0 PROJECT INFORMATION MATRIX:

Nature of Project : RESIDENTIAL BUILDING
Structure : STILT + 11 UPPER FLOORS
Project Owner : M/s URBANDO HOUSING LLP
Project Location : PERUMBAKKAM, CHENNAI
Job Code - GT-2737

1.1 SCOPE OF WORK:

1.1.1 FIELD WORK

7
0.0

Conducting five 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 6.0mto 15.0m, SPT is conducted at every 1.6m depth interval

» Further in the case of rock formation is encountered, NX size core drilling will be carried
out and the recovery shall be checked at an interval of 1.5m or 1.0m intervals

The depth of investigation is 15.0m or 16.5m 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:

&
.’Q

.
...

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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2.0

2.1
2.1

21.2

21.3

CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

PREAMBLE:
Five soil investigation boreholes were 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 76 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
1.8.1498-1970.

2.1.3.2 UNDISTURBED SAMPLES:

2.1.4

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 investigated depth.
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THE T (0 Baetli S

2.2
221

2.2.2

2.2.3

2.3

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
LABORATORY TESTING:
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 2.5. The graphical representation of grainsize distribution curve for
the representative samples in each bore is presented in Fig. 2.8 to 2.12.

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 2.5. The graphical representation of hydrometer analyses

curve for the representative samples in each bore is presented in Fig. 2.13 to 2.19.

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 - 2.7 to 2.9.

SUMMARY:

The 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.2.1 to 2.5.

Further, the cross-sectional variation of the sub surface profile through different bore holes in
vertical and horizontal direction longitudinally or transversely are presented in Figs.2.6 & 2.7.
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SOIL PROFILES



; BORE HOLE No. BH.‘)L
K e SITE INVESTIGATION RECORD —
THE SPIRIT OF ENGINEERING 1 l OF [ 2
150mm [ ./
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE e 7
LOCATION Perumbakkam, Chennai MACHINE No. CR-02 Free Fall Energy (%) 60 BORE START DATE 10/02/12024
STRUCTURE Stilt + 11 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 12/02/12024
CO-ORDINATES
JOB CODE GT-2737 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
—_—
4 Drilling progress|| 3
o e les llcore Detaits SPT Details Sample Details Layer Data
£ Tme ||5a[e= Blowsiom. || SPT Value
3 Ele §§ ‘:',, - B £ = i
278 25 % g g le g | w 2 | No. | Type |RL (m)f| & 2 § Geotechnical Description
£ 3 A a
B Hr. | Min. | 23 |l S lefz]s é NBO| N =
- 09 27
- To SC - - I] A D Grey Brown Fine & Medium Sand Grains,
3 09 | 27 0 1 2 - 3 [lo.50 1 88 | -0.5 Clayey Sand With Brick Pieces &
L D [| Constrcutional Debris
- 09 ag 05 A Filled Up Soil
b 1 To SC - - I] vl 1s
C 09 | 40 0 = (S | R - .28 2 |ups |25 '
- 09 | 58
- To SC - - e f
- 10 | oo Grey,Moisl Fine & Medium Sand Grains
b 2 2 3 4 - 7 |12.00 3 55 | 20 Mixture With Gravel Traces,Medium
- Stiff,Sandy Silty CLAY (CH)
- 10 | 14 045 WV Sandy Clay of High Plasticity
o To SC - -
= 10 | 15 /
E 2] 30
— 3 10| 12| 17| - [ 29 fB0o || 4 [ ss [-30 |Klec "f teLe : e
n 10 | 31 b Sand Grains With Gravel
" i - 3.45 N % o Fractiona,Medium Dense, Disintegrated
[ 9 il op Rock-Grade W5 Rock/ Residual Soll
5 10 | 33 Gz . (Clayey Sand)
z 28 + + +| 13| 40| pigintegrated Hyoersthene Granific Rock
4 12 | 23 |-@| - [>100}4.00 5| 8s | -40
E ESQ + o+
: 10 | 48 85 4.40 R
- To scf - | - — + *
E S| 10| s0 g E * F +
B =} Ll Grey B B Fineto C Sand
. 5 40 a4 |® 2 o )10 5.00 6 55 50 rey orown,orown rine oarse ocan
n g a @ 0‘ J{ + + + Size Particles With Gravels Fraction,Very
E S| 1 o7 S 5 5.33 + + Dense,Completely Weathered Rock-
L = To sC ® " i + + + Grade W5 Rock Formation
- 1 09 + 4+ Disintegrated Hypersthene Granitic Rock
& +*+ + +
=8 SPT-Hammer - |>100f 600 | - | WS | -6.0 e
E Rebounded
- + 4+ 4+
. 1 | 24 + + | L4686
E To DB|l10] o =y GTeY. ™
£ 12 | a2 g Grained Structure, Highly Fractured &
b 7 B G o Weathered Discoloured Completely
E " Weathered Rock-Grade W5 Rock
m N * F Formation
o R 7] S| T ks L 7.6 L Fraciued Hvoersihene Granitic Rock |
E + 4+
= + + +
— B 13 12 o s
I = To . DB || 21 0 e
g - i 5 Grey,Brown Grey Medium to Coarse
B ¥ o Grained Structure,Highly Fractured &
- W 54 Discolured,Highly Weathered Rock-
— 9 & - - - - 9.00 8 CS | -9.0 o Grade W4 Rock Formation
5 G % Fractured Hypersthene Grantic Rock
L 14 | &2 + + +
- To pBfl 21| o b
- + 4+ o+
b 15 | 27 N\
CS - Core Sample DS - Disturbed Sample LOGGED Susil PROJECT SITE DETAILS REMARKS
SS - Spiit Spoon Sample SC - Soil Cutter DATE 10/02/2024 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S. Dhanapal WATER TABLE (m) || 2.80
WS - Wash Sample DB - Diamond Bit DATE 17/02/2024 CASING DEPTH (m) || 0.00




- BORE HOLE No, BH-01
e OMARINE SITE INVESTIGATION RECORD
= SHEET 2 |oF| 2
THE SPIRIT OF ENGINEERING
150
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE N':m v
LOCATION Perumbakkam, Chennai MACHINE No. CR-02 Free Fall Energy (%) 60 BORE START DATE 10/02/2024
STRUCTURE Stilt + 11 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 12/02/2024
CO-ORDINATES
JOB CODE GT-2737 FLUSHING MEDIUM Bentonite E . TOTAL DRILL DAYS 2
i Drilling progress ||
3 e 5@ Core Details| SPT Details Sample Details Layer Data
= Time [[Salle® Blowsiem. || SPT Value
% -.E_ @ B 8 Q& 2 £ E 5
o~z g= 5 2 Slols]e § | Mo | Type [RL@m & N Geotechnical Description
£ 2] v | min. SR8l E M= 12 |3 [[neof N 2] i a
3 = * =4 — 5l
F + + +
o + o+
L = 0= s - || 1050 | 9 | cs [-105)+ + +
E g IFETY Grey,Brown Grey,Medium to Coarse
N g Bow Grained Structure, Highly Fractured &
=11l | 15 | 45 B at Discolured Highly Weathered Rock-
- =) To oB || 23 o Grade W4 Rock Formation
- - [ . A Fractured Hypersthene Grantic Rock
= + +
B w
C 4 + + |1e6f120
- L] — - - - - 1200 | 10| CS | -12.0 e
B B B
o + + +
o + o+
- 09 | 18 b e
RS To bB 33| 0 ¥ Grey,Brown Grey,Medium to Coarse
- a 1| 02 b g Grained Strcture,Highly Fractured &
H o~ Discoloured @ Locations, Moderately
o g S0 || T e s B gl et | il Weathered Rock-Grade W3 Rock
8 ] R Formation
L ol < oW Fractured Hypersthene Granitic Rock
- + + +
C +
B 11 | 32 ++ %
o To DB || 42 8 -
C i | 45 + + +|L7]|150
C 15 ol | e e - || 1500 [ 12| cs |-15.0 '
e 16
— 17
. 18
[ 19
e 20
CS - Core Sample DS - Disturbed Sample LOGGED Susil PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 12/02/2024 GROUND LEVEL (m) || o0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S. Dhanapal WATER TABLE (m) 290
WS - Wash Sample DB - Diamond Bit DATE 1710212024 CASING DEPTH (m) || 0.00
Borehole terminated at 15 m depth below E.G.L
FIG.2.1 Sub Soil Profile at BH-01 Location




= BORE HOLE No. .H.DL
C—‘EO OMARINE SITE INVESTIGATION RECORD — ; | o 2
THE SPIRIT OF ENGINEERING

150mm J
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE o 7
LOCATION Perumbakkam, Chennai MACHINE No. CR-08 Free Fall Energy (%) 60 BORE START DATE || 14/02/2024
STRUCTURE Stilt + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 15/02/2024
CO-ORDINATES
JOB CODE GT-2737 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
= ||Drilling progress{l  __lix;e petalls SPT Details Sample Details Layer Data
5 per metre @@
0 i Sm|e® Blowslcm. || SPT Value
SE Time g E g | ows/cm g o 3
s ﬁ 8= ; % =N P T g [ o | Tye [RLmff & I Geotechnical Description
= . (%] 4 ¥ o (=]
§ W (i 2@ 1S S @ || 5 | @ 5 N8O N 5
- 11 | 02
C To sC [] A ﬂ
& 11 02 1 1 2 > 3 los0 1 ss | .05 Grey, Clayey Sand With Brick Pieces &
- ' l ’ [] D Constructional Debris
- Filled Up Soil
3 11 21 095 D A |:| P
1 To SC - - i %s
- 1 | 22 | V] | [ T (S e 2 |ups|-1.25 '
- 12 | o1
= To SC| - -
- 1201102 Grey,Moist,Fine & Medium Sand Grains
2 46|89 - ]15]R00 || 3| sS|-20 Mixture, Stiff Sandy Silty CLAY (CH)
n 12 | 17 Ab Sandy Clay of High Plasticity
F To sc| - '
o 12 20
B 12| 30
e 3 24 11Cm - |>100{3.00 \L 4 | 88 | 3.0 ietas
E Penet for 3.26
E 12| 40 40Blows t &
- To scf - | - * ok ok Grey Brown, Yellow Shades Moist Fine &
- 12 | 43 + * Medium Sand Grains With Gravels Sizes
B + o+ 4+ Weathered Particles Very
= 9Cm Penet | - (>100/4.00 || 5 [ SS | 404 . Dense,Disintegrated Rock-Grade W5
p . foiGutiovs 4.0 R Rock Formation/ Residual Soil
" To scll - 1 I Disintegrated Hypersthene Granitic Rock
E § - i ++ i ++ L3 | 50
— 5[ SPT Hammer | - [>100f 500 [ - | WS | -50 [fommeer :
L o Rebounded
- S| 14| 22 + #
- = To DB 0 0 L
g 15 | 18 4 %
: 6\60 WS 6.0 L
el 5 i 3 § - ; ) i + o+
N I
o 15 | 34 . No Core Recovered
- To DB | O 0 el A Based on Wash Sample Observation
- 16 39 i Completely Weathered Rock - Grade
i + + + W5 Rock Formation
C W + Fractured & Weathered Hypersthene
L % 3 = S 5 7.50 ws | -75ll+ + + Granitic Rock
C + o+
- + o+ o+
- 8 16 53 =
- To DB 0 0 e A
- 17 | s0 &
L ) + o+ +
C + + |L4]| 90
=9 . . ) . = o B Rl | oo Brown,Grey Brown Medium to Coarse
C + o+ Gralne Structure,Highly Fractured &
L oo | 38 o W e Weathered, Highly Discoloured,Highly
C To ol ¢ | o o Weathered Rock-Grade W4 Rock
- 10 19 4o g Formation
= 10 W Fractured Hypersthene Granitic Rock
CS - Core Sample DS - Disturbed Sample LOGGED Susil PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soll Cutter DATE 1410212024 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S. Dhanapal WATER TABLE (m) || 1.80
WS - Wash Sample DB - Diamond Bit DATE 17102/2024 CASING DEPTH (m) || 0.00




~ BORE HOLE No, BH-02
OMARINE SITE INVESTIGATION RECORD
THE SPIRIT OF ENGINEERING SHEET 2 I OF | 2
150
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE Nr:m ",
LOCATION Perumbakkam, Chennai MACHINE No. CR-08 Free Fall Energy (%) 60 BORE START DATE 14/02/2024
STRUCTURE Stilt + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 15/02/2024
CO-ORDINATES
JOB CODE GT-2737 FLUSHING MEDIUM Bentanite E TOTAL DRILL DAYS 2
a Drilling progress][ : 7
3 ot bie 58 llcore petaiis SPT Details Sample Details Layer Data
i Time SR £ Blows/cm, I
sel, g § 5 [ SPT Value 2 2 L
E & = ] g o |alws S | No.| Type [Ru(m)] & S| & Geotechnical Description
a He (v [SQIE 8 & 5 [ 2| T [[neoff n || 2 L e
2 ==& =] - 2
- + + +
- + +
L % - - - - 10.50 6 CS | -10.5[|+ + +
B + o+
- + + o+
— 11 10 | 45 + o+
- To DB 0 0 S e
5 1 | 20
L + +
- + 4+ 4+
E v & F
ot (P9 - sl = e 12,00 ws | -1200 L, Brown,Grey Brown,Medium to Coarse
- g & b Grains Structure Highly Fractured &
- o~ g Wealhered, Highly Discoloured, Highly
: g 3 2 Weathered Rock-Grade W4 Rock
o Bl 11| 34 Formation
B2l To oell s 0 ++ + ++ Fractured Hypersthene Granitic Rock
- 12 28
- W + + 4+
L A S | - |l1350| 7| cs |-13sf + +
- + + o+
- + o+
b 14
- + + +
- 12 | 44 ++ % ++
- To DB || 10 0 T
S 13 | 39 A% T X
=18 -l - - -] - [1500] 8| cs |-150 L6 1150
o
— 16
— 17
— 18
~ 19
— 20
C8 - Core Sample N8 - Nisturbad Sampla LOGGED Susll PROJECT SITE DETAILS REMARKS
S8 - Split Spoon Sample 8C - S0l Cutter DATE 15/02/2024 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S. Dhanapal WATER TABLE (m) 1,80
WS - Wash Sample DB - Diamond Bit DATE 17102/2024 CASING DEPTH (m) 0.00

Borehole terminated at 15 m depth below E.G.L
FIG.2.2 Sub Soil Profile at BH-02 Location




: = BORE HOLE No. B“.!!L
%O SITE INVESTIGATION RECORD
GEOMARINE SHEET 1 [oF] 2
THE SPIRIT OF ENGINEERING
150mm \/
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DiA OF BORE HOLE — 7
LOCATION Perumbakkam, Chennai MACHINE No. CR-02 Free Fall Energy [%) 80 BORE START DATE 12/02/2024
STRUCTURE Stilt + 11 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 1410212024
CO-ORDINATES
JOB CODE GT-2737 FLUSHING MEDIUM Bentonite E S TOTAL DRILL DAYS 3
- Drilling progress| = = r Data
g st &8 [Core Dotails| SPT Details Sample Details Laye
i Enlle= Blowsfcm, val
S_ E Time g ;s: g ol = lowslcm SPT Value . 2 b
3 % o IS 2 2 s | v 2 | No. | Type |RL(m) & S| 7 Geotechnical Description
F fal aullEall © n a o a
g e | Mn [ 258 & [| 5 | & | 3 [[Neof N 3
o =|F e - | ®
- 12 | 52 ﬁ
L To scfll - | =
" 12 | s2 11 3] 3] - | & [oso J/ 1| ss | 08
E 13 | 02
- 0.95
1 To SC - -
L 13 | 03 2 3 4 7 |n25 2| 88 [-1.25 Grey,Moaist,Fine & Medium Sand Grains
E Mixture, Sitff, Sandy Silty CLAY (CH) &
s it ] e 170 Sandy Silty CLAY (CI)
£ To sC - - Sandy Clay of Medium & High Plasticity
— 2 i i =] -] - - [l200 a | ubs| 20
£ 14 | 26
5 To sc| - -
C 14 | 27 /
i 3 s|s| o - |14fsoo || 4] ss|-s0 Z4 11130
& Brown,Moist,Poorly Graded,Fine &
- 14 | 43 3,45 Medium Sand Grains With Grave!
L To sc| - - ’ 7y Fractions Medium Dense, Clayey Silty
L 14 45 ! SAND (5C) With Pieces of Rock/ Partly
- / A 4.0 Disintegrated Rock Formation
- 4 12Cm Penetfor | - [>100]i4.00 5| 85 | -40 <
E 40Blows 4.12
- 15 0z + +
- To sC| - - e ok ok Brown,Fine to Coarse Sand Size Particles
o g 15; | 64 + + With Gravel Fractions Weathered
5 e + + + Formation, Very Dense, Disintegrated
o Z 7
g : o 10Cm Penet for >1°°| R0 \L Wa |48 + + Rock-Grade W5 Rock Formation/
E S| 15 | 17 il 2 5.10 P Residual Soil
- - To sC ~ i} I T Disintegrated Hypersthene Granitic Rock
- 15 | 19 + + +
L + + |L3|s0
=10 SPT Hammer >100f 600 | - | WS | 6.0 [l
= Rebounded
» + +
C 15 | 24 + o+ +
B To DB 0 0 + +
- 16 | 18 o &
= 7 + +
: \ + o+ o+
" 8 IEE I - 750 | - |ws|-75] + +
t + o+ o+
B + 4+ No Core Recovered
e 16 | 38 o E Representative Wash Sample Observed
B To DBl 0 | O Y to be Completely Weathered Rock
- 1w | 12 N
L +  +
: N + o+ o+
- 9 = H - - - 900 - WS | -9.0 %
: + + +
- 17 | ‘24 + o+
I To DB 0 0 + + +
= + +
el 18 | 18 N
CS - Core Sample DS - Disturbed Sample LOGGED Susil PROJECT SITE DETAILS REMARKS
S5 - Split Spoon Sample SC - Soil Culler DATE 1210212024 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungslen Carbide Bit CHECKED S. Dhanapal WATER TABLE (m) || 1.60
WS - Wash Sample DB - Diamond Bit DATE 1710212024 CASING DEPTH (m) || 0.00




FIG.2.3 Sub Soil Profile at BH-03 Location

= BORE HOLE No, BH-03
EOMARINE SITE INVESTIGATION RECORD
THE SPIRIT OF ENGINEERING SHEET 2 | OF | 2
150
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE N:m ~
LOCATION Perumbakkam, Chennai MACHINE No. CR-02 Free Fall Energy (%) 60 BORE START DATE || 12/02/2024
STRUCTURE Stilt + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 14/02/2024
CO-ORDINATES
JOB CODE GT-2737 FLUSHING MEDIUM Bentonite 4 TOTAL DRILL DAYS 3
- Drilling progress|| =~ 2 i s
3 ity 58 llcore petaits SPT Details Sample Details Layer Data
¥, Time Enlle= Blows/cm, SPT Value
g Ell o % § § 2| 2 = £ 2 5
S E g =I5 2 g ol|g e a No. | Type |RL (m) %, Sl % Geotechnical Description
B He [ Mo | Z@8 81 & = 1 2 | 3 [[meaff n || © 3 o
2 =~ & =) .- a
. g (K No Core Recovered
. 3 + Representative Wash Sample Observed
C = = 3 = - N80! - | ws |-105 + +|14]105 to be Completely Weathered Rock
[ +
5 + 4+
— 11 15 32 +
- To DB 4 0 o
- 16 23
e +
C § + o+
5 W
- o™ +
=12 S == = - [l 1200] &6 | cs [-120
- S + o+
- 3 * Brown,Grey Brown Medium to Coarse
- + Grains Struclure, Highly Fractured &
- 16 | s2 * Weathered,Discoloured, Highly
. T | e . + o+ Weathered Rock-Grade W4 Rock
- o & Formation
- 17 | 49 sl + o+ Fractured Hypersthene Granitic Rock
e e ] - - - 1380 | 7 CS | -135 +
- + o+
- +
e 14
- + +
C +
- o8 50 PO
- g To DB || 12 0 i
E AR | | g + +|15]150
=15/l &5 - - - - 1500 | & CS | -15.0 re -
C g £+ !
r —~ Grey Brown Grey,Medium to Coarse
- + Grains Structure, Highly
- 10| 23 + + Fractured,Discoloured @
B e " + Locations, Moderately Weathered Rock-
= To DB ff 201 © 3 @ Grade W3 Rock Formation
- 1] 38 il + Fractured Hypersthene Granilic Rock
E [ a | =] = - 1650 o | cs |-185 + +| L8166
- 17
—~ 18
— 19
- 20
CS - Core Sample DS - Disturbed Sample LOGGED Susil PROJECT SITE DETAILS REMARKS
S8 - Split Spoon Sample SC - Sall Cutter DATE 13102/2024 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S. Dhanapal WATER TABLE (m) 1.60
WS - Wash Sample DB - Diamond Bit DATE 17/02/2024 CASING DEPTH (m) || 0.00
Borehole terminated at 16.5 m depth below E.G.L
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BORE HOLE No, BH.I\L
B i SITE INVESTIGATION RECORD —
THE SPIRIT OF ENGINEERING 1 l OF I 2
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE = 7
LOCATION Perumbakkam, Chennai MACHINE No. CR-08 Free Fall Energy (%) 80 BORE START DATE || 12/02/2024
STRUCTURE Stilt + 11 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 13/02/2024
CO-ORDINATES
JOB CODE GT-2737 FLUSHING MEDIUM Bentonite E = TOTAL DRILL DAYS 2
—i |[Drilling progress| _ 7
8 ety 58 Core Details SPT Details Sample Details Layer Data
- Ti Sallee Blowsicm. SPT Value
Eef, [t _ldog|et] « . E ;
E- | = g - | & | & & | No. | Type [RL(m) 3 2| 8 Geotechnical Description
£ 00w |mo [ES(ZEH S 23| 3 [neof n| & kL a
g M pFele gl e || ¢ | 8
- 09 25
- To 5C - -
- Grey,Poorly Graded Fine & Medium Sand
o 09 | 25 0 1 2 T 3 |50 l h] S5 | 95 Grains Very Loose,Clayey Silty SAND
- / (SC)
- 1 & To . sC b /
B 11 | 03 - == - - |[1.2s 2 | ubs|-1.25 ZISIRE
- 11 | 14
- To sC - - Grey,Brown Grey,Moist,Fine & Medium
- 11 14 Sand Grains Mixure With Gravel
=2 | & | %] - Tlet ) @) 58 ) 20 Fractions,Medium Stiff, Sandy Silty CLAY
u 11 | 25 (CH)
- To sell .| . 245 ¥ Sandy Clay of High Plasticity
C 11 | 26 /
C 24 12| 3.0
- 3 8 | 12| 19| - 31 [|3.00 4| 88 | -30 |ececes
B + o+
- 11 38 546 WV
- To sc| - - * ok Brown, Moist, Poorly Graded,Fine to
- 11 | 39 * * Coarse Sand Grains With Gravel
B + + + Fractions Dense & Very Dense,
= & 8 I I e e el B Disintegrated Rock-Grade W5 Rock
C 12 | o2 ¥ o F Formation/ Residual Soil
- To scl - ) 4.45 ¥V i Disintegrated Hypersthene Granitic Rock
: § il ++ ' ++ 13| 50
- 5| SPT-Hammer | - [>100f 5.00 ws | -5.0 :
- o + + +
b o Rebounded
= al 12| 24 + o+
o 5 To DB 0 0 + + *+
= 12 58 + +
L + o+ o+
- - - - - - 6.00 WS | -6.0
C + o+
C + o+ o+
u 14 | 12 + o+
o To pB|l o | o + 4+ %
E. 7 15 | 23 + + No Core Recovered
= + 4+ # Representative \Wash Sample Observed
= W + o+ to be Completely Weathered Rock
C - - -1 -1 - 750 ws |75 [+ + +
C % g
B + o4 &
~ 8 16 | 48 g Vg
B To DB 0 0 |
E 16 | 57 5
u + + +
: 9 9\30 ws 9.0 i
g = [E= | == : ' =04 | el ee - -
C + + Grey,Grey Brown, Offwhile Shades,
E 17 | 28 F o A Medium to Coarse Grians Structure,
B To oell 8 0 + o+ Highly Fractured & Weathered, Highly
r 18 | 41 B Weathered Rock- Grade W4 Rock
b 10 A4 Formation
CS - Core Sample DS - Disturbed Sample LOGGED Susil PROJECT SITE DETAILS REMARKS
$S - Split Spoon Sample SC - Soil Culter DATE 1210212024 GROUND LEVEL (m) | 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S, Dhanapal WATER TABLE (m) || 2.75
WS - Wash Sample DB - Diamond Bit DATE 1710212024 CASING DEPTH (m) || 0.00
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Il BORE HOLE No, BH-04
i A SITE INVESTIGATION RECORD
o EOVIAIKIINE SHEET 2 |0F—r 2
THE SPIRIT OF ENGINEERING
150
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DiA OF BORE HOLE Nr:m 7
LOCATION Perumbakkam, Chennai MACHINE No. CR-08 Free Fall Energy (%) 60 BORE START DATE 12/02/2024
STRUCTURE Stilt + 11 Upper Floors DRILLING METHOD Rotary N BORE END DATE 13/02/2024
CO-ORDINATES
JOB CODE GT-2737 FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 2
- DriTIEg progress L]
Ea e @ 8 llcore petaits| SPT Details Sample Details Layer Data
= Time e =1 . Blows/cm. SPT Value
el =l R s 2 s
- b o g 2 I e B [ No[ Tvpe [RL mf & 28 Geotechnical Description
z Mi 8 ' - ’
§. Hr in =6 e :? o 3 b g N80 N s
- o + + +
g 1 + o+
3 -
el b= o B e - [[10850| 6 | cs |-105)+ + +
- + o+
2 - + + +
=11 09 1 b e &
- o o » 12| 0 T
L + o+
L + + +
y v ST
= 12 - - - - - 12,00 | - CS |-120 ¥ Grey,Grey Brown, Offwhite
2 Shades,Medium to Coarse Grians
5 = g = Structure, Highly Fractured &
- o o A Al Weathered,Discoloured, Highly
B g 11 | 38 + + Weathered Rock- Grade W4 Rock
C 13 [=] h pe | 13 0 + +: & Formation
[ § 75 9 . + ¥ Fractured Hypersthene Granitic Rock
2 R + + +
L - - - - - 1380 | 7 | cs [-135) + +
- + o+
- + +
o 14 + + +
: 18 | 42 + +
. + o+ 4+
- To DB || 19 0 o
- + o+ o+
C 5 - B S N - || 1500 8 | cs |-15.0 L5 | 15.0
- 18
b 17
. 18
— 19
L~ 20
CS - Core Sample DS - Disturbed Sample LOGGED Susil PROJECT SITE DETAILS REMARKS
55 - Split Spoon Sample SC - Soil Cutter DATE 1310212024 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S. Dhanapal WATER TABLE (m) || 2.75
WS - Wash Sample DB - Diamond Bit DATE 1710212024 CASING DEPTH (m) || 0.00
Borehole terminated at 15 m depth below E.G.L
FIG.2.4 Sub Soil Profile at BH-04 Location
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BORE HOLE No. B
b e R SITE INVESTIGATION RECORD —
THE SPIRIT OF ENGINEERING 1 | OF I 2
1somm | ./
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE <o 5
LOCATION Perumbakkam, Chennai MACHINE No. CR-08 Free Fall Energy (%) 60 BORESTARTDATE ||  09/02/2024
STRUCTURE Stilt + 11 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 10/02/2024
CO-ORDINATES
JOB CODE GT-2737 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
| Drilling progress|| g
3 et Sl &8 Core Details| SPT Details Sample Details Layer Data
o, Time S & Blows/cm. SPT Value
fel, B85l c 2 £
il 8= = %8'1 fllcl's o § No. [ Type |RL(m)| & S g Geotechnical Description
£ [y h | A (R
§ He | i 23 0 Sl o [l 3 ':;5 g [(nsof N 3
- 10 58
- To SC - -
N 10 | s8 Sl [l N (RS [ | o] l < | ss | <08
E 11 ] 10 0.95
— 1 To scf - | - N
o 11 10 1 1 3 " 4 |25 1 55 | -1.25 Grey,Brown Grey,Mlet.Flr:lB & Medium
E Sand Grains Mixture With Gravel
. 11 | 27 g Fractions,Soft & Medium Stiff, Sandy Silty
L To scifl = " & L CLAY (CH)
K sandy Clay of High Plasticity
b 2 i 29 - - - - |l2.00 2 |UDsS | -20
i 11 | 43
5 To sell - | =
- 1 | 44
3 1016 21| - | 36 |[3.00 3| ss |-30 T
- W o, Brown, Offwhite Shades,Moist,Poorly
o 12 | 00 5 45 + o+ Graded, Fine & Medium Sand Grains With
u To sC o L + + + Gravels Weathered Formation,
W 12 | o3 W Dense,Disintegrated Rock-Grade W5
it Rock Formation/ Residual Soil
H + 4+ o+ 4.0
L 19 [73om 1 - [>100]4.00 »l/ 4| ss | 40— =
L Penet for 4,28
2 @] 20 40Blows it
- To sC = = R Brown,Grey Brown,Fine & Medium Sand
g 3l 12| 2 + + + Grains Size & Gravel Size Weathered
L 8 + + Particles Very Dense Disintegrated Rock
i b 150"& renaert. < >1°D| 5'09 \L 2f B2 R % Grade W5 Rock Formation/Residual
SR [ 50Blows 5.15 . Soll
E t=1 To sc y 3 $o & Disintegrated Hypersthene Granitic Rock
E 12 | 36 %
B + + +|L13]| 60
] SPT Hammer - |>100) &.00 - | WS | -6.0 S
B Rebounded
L + + 4+
» 13 | o9 + 4+
E To pell o | o o
B 13 | 40 ¥ *
= 7 + + +
: 2 G
_ - -] -] - 7e0 | -] ws |75+ + +
& + o+
B + + 4+ No Core Recovered
=8 14 | 52 P Representative Wash Sample Observed
5 To DB || 0 0 IR to be Completely Weathered Rock
E 15 | 30 + +
= + o+ 4+
E v + 4+
= 9 - - - - - 9.00 - WS | -9.0 e
C + o+
C 16 | 04 +oF ¥
C To pefl o | o + o+
2. 17 | 12 NP + + +
CS - Core Sample DS - Disturbed Sample LOGGED Susil PROJECT SITE DETAILS REMARKS
S5 - Split Spoon Sample SC - Sail Cutter DATE 09/02/2024 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCH - Tungsten Carbide Bit CHECKED S. Dhanapal WATER TABLE (m) || 3.20 {*55)-SAMPLE FAILED
WS - Wash Sample DB - Diamond Bit DATE 171052023 CASING DEPTH (m) || o0.00
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I= BORE HOLE No, BH-05
B e SITE INVESTIGATION RECORD
THE SPIRIT OF ENGINEERING SHEET 2 | OF l 2
150
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE N':m =7
LOCATION Perumbakkam, Chennai MACHINE No. CR-08 Free Fall Energy (%) 60 BORE START DATE 09/02/2024
STRUCTURE Stilt + 11 Upper Floors DRILLING METHOD Rotary N : BORE END DATE 10/02/2024
CO-ORDINATES
JOB CODE GT-2737 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
g Drilling progress|[ 3 3 %
0 por metre || 5 8 Core Details SPT Details Sample Details Layer Data
. Time (|6 e* " Blowsicm. || SPT Value
% Ell o s2iIsEl 5 £ 2 o |l s
E g gxllzzll s = 1 g | @ 2 No. | Type [RL (m)| o 2|l & Geotechnical Description
g He | Mn I=BIS 80 & |5 [ @ | S [|Nesoff N © 5 2
o o - (3¢
- + & No Core Recovered
& Representative Wash Sample Observed
5 5 5 a = - 11050 - | ws |-105 + +|Lal105 to be Completely Weathered Rock
S
= + +
b 11 g 17 32
It =)
- = To DB 9 0
- +  +
- 2 18 24
N ¥ % Grey,Brown Grey,Medium to Coarse
F: Grains Structure, Highly Fractured &
e 12 | e - - - - - 1200 | 7 | CS [-120 T Weathered,Discoloured,Highly
L Weathered Rock-Grade W4 Rock
- Formation
- *. ik Fractured Hypersthene Granitic Rock
E 08 50 3o i
— 13 To DB 4 ¢]
o 08 45
- v ¥k
B - = - - - ||13580| 8 | CS |-135 L5]13.5
- + +
3
— 14
- § + +
C g 10 02 *
1§ - To DB 35| 0 Grey,Brown Grey,Medium to Coarse
B 10 | 54 W + o+ Grains Structure,Fractured &
e 15 - - - - 1500 9 CS | -150 Weathered Discoloured @
C Locations, Moderately Weathered Rock-
C * ik QOrade W3 Rock Forinalion
B Fractured Hypersthene Granitic Rock
B + o+
- 11 22
e 16 To DB || 47 9
= + +
- 12 48
E W
e = == - - || 1850 | 10| cs [-165 + +|16[165
e 17
- 18
— 19
— 20 )
CS - Core Sample DS - Disturbed Sample LOGGED Susil PROJECT SITE DETAILS REMARKS
55 - Split Sponn Sample SC - Soil Cutter DATE 10/02/2024 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S. Dhanapal WATER TABLE (m) || 3.20
WS - Wash Sample DB - Diamond Bit DATE 1710512023 CASING DEPTH (m) || 0.00
Borehole terminated at 16.5 m depth below E.G.L

FIG.2.5 Sub Soil Profile at BH-05 Location
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CROSS SECTION PROFILE
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1580 150
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LEGEND
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il & Completely Weathered Rock
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FIG.No.2.6 CROSS SECTIONAL VARIATION OF SUB
SOIL PROFILE THROUGH BH-01 & 02
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GRAIN SIZE DISTRIBUTION CURVE
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HYDROMETER ANALYSIS CURVE
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LABORATORY TEST RESULTS
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GEO MARINE

% Phone No.: 044-24480305

LABORATORY TEST REPORT

GEOMARINE CONSULTANTS PVTLTD- TESTING LABORATORY
NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN,

KOTTIVAKKAM, CHENNAI

TC-11410

TABLE 2.7 RESULT OF CHEMICAL TEST ON WATER

URL NO

DISCIPLINE/GROUP

SAMPLE DESCRIPTION

SAMPLE CONDITION

TEST METHOD

NO. OF PAGES

REPORT ISSUED TO

:TC114102400000431F

:CHEMICAL - WATER

:GROUND WATER

:SATISFACTORY

:AS PER BIS

1 Of1

:M/s URBANDO HOUSING LLP

SAMPLE SOURCE

SAMPLE ID

REPORT NUMBER

RECEIVED DATE

TEST PERIOD

ISSUE OF REPORT

:CUSTOMER SUPPLIED

:GMC/0224/823

:GT-2737

:116/02/2024

:17/02/2024

:27/02/2024

WATER
SAMPLE DEPTH OF SULPHATES (mg/l) | CHLORIDES (mgll)
S:NO. pH AS PER s
REFERENCE SAMPLE AS PER AS PER
(m) 1S 3025 (P-X) - 2022 [| APHA 23d Edn.2017- | IS 3025(P-XXXII) -
4500 1988, RA-2019
1.0 BH-01 2.90 7.9 341.8 896.9
2.0 BH-02 1.80 8.0 387.6 16568.9
3.0 BH-03 1.60 7.9 393.1 1547.5
4.0 BH-04 2.75 7.9 292.4 490.8
5.0 BH-05 3.20 7.8 341.9 841.4
** END OF REPORT**
AR
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 test report excepl in the case as required by the applicable regulations.
(3) Any correction in this reports invalidates the reports
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GEO MARINE

et Aeudi T OF Bhelibil S Red

Phone No.: 044-24480305

URL NO

DISCIPLINE/GROUP

SAMPLE DESCRIPTION

SAMPLE CONDITION

TEST METHOD

NO. OF PAGES

REPORT ISSUED TO

LABORATORY TEST REPORT ; /g;__g.,\
GEOMARINE CONSULTANTS PVT LTD- TESTING LABORATORY E;i g
NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN, \ :J

KOTTIVAKKAM, CHENNAI

:TC114102400000432F

:CHEMICAL-SOIL AND

:SOIL

:SATISFACTORY

:AS PER BIS

1 Of1

ROCK

:M/s URBANDO HOUSING LLP

SAMPLE SOURCE

SAMPLE ID

REPORT NUMBER

RECEIVED DATE

TEST PERIOD

ISSUE OF REPORT

SOIL (2:1)
SAMPLE DEPTH OF P
Rl REFERENCE SAMPLE AS PER
IS 2720 (P-XXVI) -

(m) 1987

1.0 BH-01 2.00 7.64
2.0 BH-02 2.00 7.65
3.0 BH-03 3.00 7.72
4.0 BH-04 2.00 7.74
5.0 BH-05 4.00 7.73

Termis an nditions

** END OF REPORT**

(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 lest report except in the case as required by the applicable regulations.
(3) Any correction in this reports invalidates the reports
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TC-11410

TABLE 2.8 RESULT OF CHEMICAL TEST ON SOIL

:CUSTOMER SUPPLIED
:GMC/0224/823
:GT-2737

:16/02/2024

:117/02/2024

12710212024

};\J/(f?

Authorised Signatory
A. VINOTH
(Technical Manager)



GEDOMARINE

™ Phone No.: 044-24480305

GEOMARINE CONSULTANTS PVT LTD-

LABORATORY TEST REPORT

TESTING LABORATORY

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

KOTTIVAKKAM, CHENNAI

TABLE 2.9 RESULT OF CHEMICAL TEST ON SOIL

SAMPLE SOURCE :CUSTOMER SUPPLIED
DISCIPLINE/GROUP :CHEMICAL-SOIL AND ROCK  SAMPLE ID :GMC/0224/823
SAMPLE DESCRIPTION :SOIL REPORT NUMBER :GT-2737
SAMPLE CONDITION :SATISFACTORY RECEIVED DATE :16/02/2024
TEST METHOD :AS PER BIS TEST PERIOD :17/02/2024
NO. OF PAGES 11 Of 1 ISSUE OF REPORT :27102/2024
REPORT ISSUED TO :M/s URBANDO HOUSING LLP
SOIL (2:1)
S.NO. g Eslehg;l'_ch . DSE:;’:L%F SULP:Q‘LI;ZESR(mg!I} CHLO:SI,DPEESR(mQII)
(m) APHA 23rd Edn.2017-[| 1S 3025(P-XXXII) -
4500 1988, RA-2019
1.0 BH-01 2.00 35.9 76.6
2.0 BH-02 2.00 36.4 359
3.0 BH-03 3.00 33.4 32.6
4.0 BH-04 2.00 35.0 76.6
5.0 BH-05 4.00 286 457
** END OF REPORT**
AT
Authorised Signatory
A. VINOTH

Terms and Conditions

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

(Technical Manager)

(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
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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.

The Archaean crystalline rocks of the district comprise chiefly of Charnockite, gneisses and the

associated basic and ultra-basic intrusive dykes.
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3.4

3.5

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)

2 Deposits of Recent Age

--------------- Eparchean Unconformity -------------

Archaean Basement Rock (Charnockite Rock / Hypersthene Granite)

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. |S: 6403 to estimate Angle of Shearing Resistance

(Reproduced and shown in Fig.A1)

*,

Compressive Strength (Reproduced and shown in Fig.A2)

Based on the above, the average design soil characteristics are given below:

< For Fine Grained Material, Ref Terzaghi & Peck, 1948, to estimate Unconfined

REFERENCE BORE HOLE BH-01 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) e 2 Parsa?::{ers
. o @ oy “
2 al . 51 & s |5
5 ] 2 @ Type of Strata Colour i o BT < Pl o
> o c fal 2 ] e~ X @
a g § S @ K § = g o
a— -8
o | - 9 (S & 1=
. Grey Very
1.0 0.00 |f 1.30 [ 1.30 Filled Up Browh 3 iooss - 13 - 20
20 | 1.30 | 3.00 | 1.70 Silty Clay Grey 7 ‘ Mede™ 16| 47 -
Brown, .
30 | 300 | 400 | 1.00| Residual Soil Grey 29 |.Moculm : 19 - 36
Brown
Completely Grey Very
40 | 400 | 660 f 260 | \yeosthered Rock Brown >100 | pense ) - ) 43
Completely Greyish _ _
5.0 6.60 || 7.60 | 1.00 Weathered Rock Brown CRR = 10%, RQD = 0%
Highly Weathered | Grey, Grey _ =
6.0 760 || 12.00 | 4.40 Rock Brown CRR =21%,21% & 23%, RQD = 0%
Moderately Grey, Grey _ -
7.0 [ 12.00 | 15.00 || 3.00 Weathared Rock Brown CRR = 33% & 42%, RQD = 0% & 8%
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REFERENCE BORE HOLE BH-02 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) e 2 = Parsa?r?:trers
. w 4] o “
o c 5 = £
= -1 o @ 2 —
5 W Q § Type of Strata Colour ‘n % o z o &
> Q @ @ > 7} -~ a @
o m £ _E o 5 c = f__ =]
= g g 2 g 2 8 S| =
[ 8 = X o = =
. Very
1.0 | 0.00 | 1.25 | 1.25 Filled Up - 3 (ABEs - 13 - 20
: Medium
20 [ 125 || 3.00 | 1.75 | Clayey Silty Sand Grey 15 Defss - 17.5 - 32
: . Grey Very
3.0 3.00 [ 5.00 | 2.00 Residual Soll firinrts >100 Dense - 21 - 43
Completely Very
4.0 [ 500 | 9.00 | 4.00 Westhérad Rock Grey >100 Dishises - 21 - 43
5.0 | 9.00 [ 15.00 | e.00 | Hiehly Yeeathered | Grey, Crey CRR = 9%,0%, 5% & 10%, RQD = 0%
REFERENCE BORE HOLE BH-03 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) E E " Pafametors
. ] Q ©
.zcj = ® a 5 8 E 5 © ;
o o] o é Type of Strata Colour ® @ ] = o -
=y m = o %] 2 = X
3 al E - : E 5 = = [
o 2 2 9 g o S =
m 2 = I 4 = =
m
10 | 0.00 | 3.00 | 3.00 | Sandy Sitty Clay Grey 7 ; Megamn | 4o |am i
; Medium
2.0 3.00 | 4.00 || 1.00 || Clayey Silty Sand Brown 14 Defas - 17 - 31
: ; Very
3.0 || 400 | 6.00 | 2.00 Residual Soil Brown >100 Dnse - 21 - 43
Completely Very
4.0 [ 6.00 [ 10.50 | 4.50 Weathared Roek Grey >100 Plestin - 21 - 43
. Brown,
50 | 1050 15.00 450 | M9l giithered Grey CRR = 4%,5%, & 12%, RQD = 0%
Brown
Grey
Moderately ; - =
6.0 [ 15.00 | 16.50 | 1.50 Westherad Rock Bét::yn CRR = 29%, RQD = 0%
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I‘.\ T ST OF ek S S
REFERENCE BORE HOLE BH-04 Ref R.L. of G.L. (m): 0.00
Layer Th. () b 2 ;i Parsar:::trers
] B 2 7 Type of Strata Colour D 6 w Zz & %
g - £ £ v £ g 2l = a
=1 =] o @ 50 ] —
O F | @ N et AL
o
y Very
1.0 0.00 | 1.25 | 1.26 Silty Sand Grey 3 Leosa - 13 - 20
Grey, :
20 [ 125 | 3.00 | 1.75 Silty Clay Brown 7 . Meca™ | 18 | az i
Grey
3.0 3.00 || 5.00 || 2.00 Residual Soil Brown 44 Dense - 20 - 40
Completely Very )
4.0 5.00 || 9.00 [ 4.00 Weathered Rock Grey >100 Dense 21 B 43
50 [ 9.00 | 1500 600 | M'ghly Weathered | Grey, Grey CRR = 8%,12%, 13% & 19%, RQD = 0%
Rock Brown
REFERENCE BORE HOLE BH-05 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) E 2 . Pal'sit?::{ers
- w 2] Q L]
2 . 5| & 5 | £
i d g § Type of Strata Colour § @ 2 ) & o
3 S E 2 : ] g 1l - o
8 g =2 sl ¢ 2 ¢| =
B ol F 2 x =in =
@
Grey, )
1.0 | 0.00 | 3.00 | 3.00 Silty Clay Brown 6 s Medum' | see b 46 | -
Stiff
Grey
) : Brown,
2.0 3.00 | 400 | 1.00 Residual Soil Ofiawhite 36 Dense - 19.5 - 38
Brown, Ve
3.0 400 | 6.00 || 2.00 Residual Soil Grey >100 D Y - 21 - 43
ense
Brown
40 | 6.00 [ 1050 450 Completely Gre >100 | Ve . 21 | - | a3
! : ’ ; Weathered Rock Y Dense
Highly Weathered S0y,
50 || 1050 | 13.50 | 3.00 R Brown CRR = 9% & 4%, RQD = 0%
ock Grey
6.0 [ 1350 16.50 | 3.00 Maderately éﬁa CRR = 35% & 47%, RQD = 0% & 9%
' : ' : Weathered Rock Grey ? % . 2
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4.0

4.1

4.2

4.3
4.3.1

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

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 eleven upper floors, and is meant for residential use. For
this kind of structure, the column loads could vary between 3500 kN to 5000 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 STRATIFICATION:
The sub soil in the project location consists of:
Layer-| 0.0m to 3.0m Medium Stiff & Soft, Silty Clay
(Filling of 1.0m Approx thickness using Debris & Soil)

Layer-ll 3.0m to 4.0m Medium Dense & Dense, Clayey Sand/Residual Soil

Layer-Ill 4.0m to 5.0m/6.0m Very Dense, Residual Soil- Grade W5 Rock

Layer-IV 5m/6m to 6m/7.5m/9m Very Dense, Grade W5/W4, Completely to Highly
Weathered Rock

Layer-V 9.0m to 15.0m/16.5m  Highly Weathered to Moderately Weathered Rock

Formation, Grade W4/W3 Rock

FOUNDATION SYSTEM:

OPTION-I (ISOLATED COLUMN FOOTING)

In case of shallow foundation is adopted, adopt isolated column footing located at a depth of
3.5m below the existing ground level. The isolated column footing shall be placed over a well
compacted layer of Granular Sub Base (GSB)/ Hill Earth.

Table 4.1 presents the allowable net safe bearing pressure for different sizes of footings. In
the present case, the overall depth of foundation excavation is 3.5m below the existing
ground level.

Typical computation is presented in the Annexure-|
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TABLE-4.1 RECOMMENDED ALLOWABLE SAFE BEARING PRESSURE

— RECOMMENDED
REFERENCE | FOUNDATION TH'C'é'ng OF SHAPEOF | SIZEOF AHE?;:EEE ELASTIC
S.No. | BOREHOLE | EXCAVATION FOOTING SETTLEMENT
metow Eat | REPLACEMENT | FouNDaTION | F OO TN BEARING
(m) m) (m) X PRESSURE (mm)
( (kPa)
10x1.0 400 1.38
20x20 500 414
Isolated
1.0 BH-03 3.50 03-06 Column 3.0x3.0 600 6.22
Footing
40x%4.0 600 8.29
5.0x5.0 600 10.36
NOTE:

¢ The formation experiences slushy condition in the presence of water. Hence, adopt

ground water lowering system of short boreholes taken to a depth of 5.0m below

the existing ground level along the periphery of the plan boundary with a spacing

of 10m c/c and provide a minimum of 300mm to a maximum of 600mm Granular
Sub Base (GSB)/ Hill Earth layer depending on the local variation.

*+ Formation of slush shall not be construed as weak bearing strata and the same
shall be removed before laying the GSB/ Hill Earth layer.

4.3.2

OPTION-II (PILE FOUNDATION SYSTEM)

Alternate to shallow foundation system, pile foundation taken to a depth of 8.0m below the

existing ground level can be adopted.
The piles can be installed by drilling with direct mud circulation technique (Bored Cast Insitu

Piles) and the provisional safe load carrying capacity of bored cast insitu piles taken to a

depth of 8.0m below the existing ground level in compression, tension and lateral for different

diameters is worked out as per IS 2911-Part-I-Section-2 and are presented in Table-4.2.

Typical computations are presented in Annexure-l.
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TABLE: - 4.2 RECOMMENDED SAFE LOAD CARRYING CAPACITIES OF BORED
CAST-IN SITU PILES
5 kS SAFE LOAD CARRYING CAPACITY
) £ 3 @ = (kN)
| - ]
dgl E5|2e | B2
2|82 sw|3@7 S35 | DiaofPile | Vertical Lateral
a |55 £33 5 wl €2 [ in(mm) Load Pull Out Load
8=l 9| Exg £ Carrying Capacity | Carrying
2 i g 5 o - 2 Capacity Capacity
<C
1.0 450 900 600 40
2.0 500 1200 700 45
w
S
30 | X 600 1600 800 50
e 80 | 1.0 | 7.00
40 | S 750 2100 900 65
o
5.0 800 2500 1000 70
6.0 900 3000 1200 80
NOTE:

In the present drilling technology do not adopt tractor mounted drill rigs. Adopt

hydraulic drill rigs with minimum torque of 180 N-m.
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5.1

5.2

CHAPTER-5
RECOMMENDATIONS

RECOMMENDATION FOR OPEN FOUNDATION:

In case of isolated column footing is adopted, open foundation system is feasible,

Adopt isolated footing over a well compacted layer of Granular Sub Base (GSB) or Hill
Earth. The Thickness of the granular sub base (GSB) or hill earth shall vary between
300mm to 600mm depending on the lateral variation.

Table 4.1 presents the recommended allowable net safe bearing pressure for different
sizes of the footing.

RECOMMENDATION FOR PILE FOUNDATIONS:

L7
"

L)
"

L
R

In case of shallow foundation is not feasible, pile foundation can be adopted. In the
present site Bored Cast in situ piles are recommended as the suitable foundation system.

The allowable safe load carrying capacities of different diameters of piles as given in
Table-4.2 can be adopted as provisional design loads, as the load carrying capacity of
piles is not only depends upon the sub soil properties, but also depends on the care and
experience of installation piles.

The theoretical load carrying estimates of piles shall be confirmed by conducting pile
loads 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.

After ensuring the borehole is clean, the tremie pipe shall be lowered and concreting can
be done.

CONSTRUCTION METHOD STATEMENT OF PILE FOUNDATION:

.
0..

L7
o

For the bored cast in situ piles, a guide casing of suitable length can be adopted

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%.

The mud was prepared using sodium bentonite with a density of 1.10 to 1.15 g/cc.
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5.3

GENERAL RECOMMENDATIONS:

L7

% The present project site falls in seismic zone-Ill as per IS 1893-P-I
& The excavated earth is not suitable for backfilling.

% The chlorides content in ground water is higher than the permissible limit of 500 mg/| as
per IS 456 Table 1.0.

» However, the chlorides content in soil- water extract is lesser than the permissible limit of
500 mg/| as per IS 456 Table 1.0.

% The sulphate content in ground water is within the permissible limit of 400 mg/l except at one
location, as per IS 456 Table 1.0. However, the sulphate content in soil-water extract is less
than the permissible limit. Hence, corresponding to the sulphate content in 2:1 Water-Soil
extract and ground water use Table: 4.0 of IS 456 for minimum cement content and

maximum water cement ratio.
On ool o Cr9A MSB
(hwdd Ana @ow»«‘g'
\ oy higation W
e Rkl PAGES
AUTHORISED SIGNATORY (ﬂ > Xr’*
g
, PW.D,,

Superintending
Planning and/Designs Circle,

DR. C. V. PRASAD Chepauk, Chennai-5.
GEOMARINE CONSULTANTS PRIVATE LIMITED
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATION

1.0 COMPUTATION OF BEARING CAPACITY AS PER 15:6403
Ref. BH-03

1.1 Geometrical Data :
Shape of the Foundation Square

Depth of Foundation Below E.G.L"Df" (m) 2.90
Thickness of soil replacement (m) 0.60
Total Depth of Foundation (m) 3.50
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:

: ? . Clayey Sand/
Type of Effective Bearing Strata : Disintegrated Rock

Average SPT"N" of the bearing stratum: 57.00

Design SPT N Value of the Bearing Stratum: 30.00
Type of Shear Failure: General

Angle of Shearing Resistance 36.00

1.3 Design Parameters:
Bulk Density of Soil above the foundation depth (yyux) 18.00

Woater Table Correction Factor (w') 0.50
Effective Overburden pressure at foundation level including the thickness of fill () 28.00
Bearing Capacity Factors:
Ne = N/A
N, = 39.48
Ny = 60.31

Shape Factors:
Sc=-
Sq=1.20
S, =080

Depth Factors :
D.= -
Dy,=1.05
Dg=1.05

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

1.4 Ultimate Bearing Capacity (Qu) :
Qu=g*(Ng-1)*Sq*Dg*lg + 0.5*B*g*Ng*Sg*Dg*lg*w' 1579.39  kPa
(g should be read as gama)

1.5 Safe Bearing Capacity (Qsafe) :
Factor of Safety (F.S.): 2.50

Qsafe ; 632 kPa
Say Qg,re 400 kPa
Computation of Settlement for Maximum Pressure and Size of Footing: (as per 1S:8009-Part-I-Ref.

28 Eq.11) (Elastic Analysis)

The immediate elastic settlement (S))= qB(1-m2)'IJ’E3
g= bearing pressure 400.00 kPa
Poission's Ratio (1) 0.30

Modulus of Elasticity (E;)(Ref. Joseph E Bowels, 1996,page316,Table5.6, Japanese
design standards)

Modulus of Elasticity (Es) 148200

Size of footing considered for maximum settlement(m) 1.00
Influence factor: 0.95
Rigidity Factor: 0.80
Depth Factor: 0.74
Elastic Settlement (DH, ) 1.38 mm

<50mm
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-

INSITU PILES

¥ Length of Pile From Natural
Type of Pile 8.0 || As PerliS:2911 -2)-
yp Bored N et Giound Level ‘m] 911-(P-1,5-2)-2010
Reference Bore Hole BH-01 500 |imm Surcharge Pressure 0 kPa
3 Shear Effective Overburden | .
Liyes The ) () KNIm™ | ., rameters Pressure (kPa) 2 ¢z
o
g £ % E E Skin Friction (Qy)
Mz @ % Attop| At S 3B & e ;
g |2 m - .. 2 ,‘ N AtMid. ('@ & kN
Z s = g s 7 2 k 2 8 of JRot omof Layer| @ £
g2 = : 5’ P = & | Layer [| Layer verfl < m 8
N =N ] !g ol £ é g g > g =g 2 w
(S I Zlla2ll £ v </l 5 3]l & || =
1.0l 0.0 || 1.0 1.0 Cut-Off Level
20( 1.0 3.0 | 2.0 Silty Clay 7 || 160 160 47 - 0.0 | 12.0 6.0 0.9 - qf || » 132.9
30| 3.0 40 1.0 Clayey Sand 14| 17.0 || 16.5 - 3 12.0 || 19.0 15.5 - 1.1 gf (| s 156
Summation of Positive Skin Resitance (kN) Q= 14853
Summation of Negative Skin Resistance (kN) -Qf= 0.00
Safe Positive Skin Friction for Vertical Load Load Carrying Capacity (kN) (Q¢/2.5) Q= 59 41
Safe Positive Skin Friction for Pull Out Capacity (kN) (Q¢/3) 2,,=  49.51

Type of Strata:

Diameter of the Pile (D):

Shear Strength of Rock in the Socketed Length (Grade-F, Ref Figure-3, Page No. 13, IS 2911/1/2-
2010) (Cu,):"N" Value=50

(Recommended Value as per IS 2911 (Part 1/Sec 2), Annex-B, B-8), o
Socket Length into the rock (L):

Factor of Safety, as per IS 2911 (Part 1/Sec 2), Annex B-8 (F):

Safe Socketing Capacity (QSoc= Cu,anDL/Fs):

Type of Strata:

Diameter of the Pile (D):

Shear Strength of Rock in the Socketed Length (Grade-D, Ref Figure-3, Page No. 13, IS 2911/1/2-
2010) (Cu,):"N" Value=100 (Adopted Grade-E for the Design)

(Recommended Value as per IS 2911 (Part 1/Sec 2), Annex-B, B-8), «:
Socket Length into the rock (L):

Factor of Safety, as per IS 2911 (Part 1/Sec 2), Annex B-8 (F,):

Safe Socketing Capacity (QSoc= CuyanDL/Fs):

Type of Strata:

Diameter of the Pile (D):

Shear Strength of Rock below Pile Base (Grade-D, Ref Figure-3, Page No. 13, IS 2911/1/2-2010)
(Cu1):"N" Value=80 (Adopted Grade-E for the Design)

Bearing Capacity Factor (Nc), Ref B-8, Page No.13, IS 2911/1/2-2010:

Cross Sectional Area of Pile Toe (A):

Factor of Safety, as per IS 2911 (Part 1/Sec 2), Annex B-8 (F.):
Safe End Bearing Capacity (Qg,=C,1NA/F;):

Self Weight of Pile (Pgy):

Allowable Vertical Load Carrying Capacity (Qay):

Allowable Pull Out Capacity (Qap):

\Where
Cu=Undrained Shear Strength of Clay K=Coef, Earth Pressure at Rest
g=Effecitve Overburden Pressure at middle of Layer

N.=Bearing Capacily Factor, Ref. Fig.1 of 1S: Code Referred al

h=Angle of Shearing Resistance
M.=Bearing Capacity Factor =8

COMPUTATION OF ROCK SOCKET CAPACITY, IS 2911 (PART 1/SEC 2):2010, ANNEX-B, B-8

Disintegrated Rock
0.50 m

300 kPa

090"
2.00
3.00
283 kN
Completely/Highly Weathered Rock
050 m
700 kPa
090"
2.00
3.00
660 kN

COMPUTATION OF END BEARING RESISTANCE, IS 2911 (PART 1/SEC 2):2010, ANNEX-B, B-8

Completely/Highly Weathered Rock
0.50 m

700 kPa

9.00 "

0.20
3.00

412 kN
23.86 kN
1414 kN
1016 kN

d=Dia. Of Pile
a=Adhession Faclor

bove T=Thickness of Layer
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LATERAL LOAD CARRYING CAPACITY OF BORED CAST- SITU PILES

1.0 Geometrical Data
Type of Pile Head Considered
Diameter of Pile (d)
Free standing Length of Pile (e)

Length of Pile below E.G.L (Le) :

Cut-Off Level From E.G.L

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

Grade of Concrete (M)

Young's Modulus of Concrete (E) :

Momemnt of Inertia (l)

2.0 Determination of Depth of Fixity
Type of Soil Strata
Ground Water Condition

Design SPT "N" Value :

K=((k1/1.5)*(0.3/B))
(n can be read as h in the above and below equation in case of Sand)

Depth of Fixity below Cut off (z;)

3.0 Determincation of Lateral Load and Moment Carrying
Capacity for 0.005 m Lateral Deflection:
Allowable Lateral Deflection (Y)

Lateral Load Carrying Capacity (H)= Y*12El/(e+zf)"3 :
Recommended Design Lateral Load carrying Capacity :

Fixed End Moment,M-=H(e+z;)/2
Reduction Factor (L4/T)
Actual Moment (Fixed End Moment/Reduction Factor), Mg

Fixed
- 0.50 m
(0] m
13.0 m
7108
12.0 m
- 30 MN/m?
27386128 kN/m?2
: 0.003068 m*
. Clay
: Submerged
7

- 18000 kN/m?
- 7200 kN/m*

220 m

- 0.00

: 220

- 4.84 m

: 0.005 m
45 kN
45 kN
108

. 0.67 m
72 kN-m



GEOMARINE

28
V.Loose/ Loose
30
32 {
Medium
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FIG. A1 Relation Ship between Angle of Internal Friction &
N-value (Reproduced from 1S:6403-1981)
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. /

N

Unconfined Compressive Strength of Saturated Clay {qu},'kg.fsq.cm.

Standard Penetration Resistance - N-Blows/30cms.
.
o

FIG. A2 : Relationship between UCC & SPT-Value (N) of
Saturated Clay (AfterTerzhagi& Peck, 1948)
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Phone No.: 044-24480305

LABORATORY TEST REPORT
GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY

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

KOTTIVAKKAM, CHENNAI

TC-11410
CONSOLIDATION TEST AS PER IS 2720-Part-15 : 1965 (RA 2021)
ULR NO TC114102400000433F SAMPLE SOURCE : CUSTOMER SUPPLIED
REPORT ISSUED TO Mis URBANDO HOUSING LLP SAMPLE IDENTIFICATION NUMBER : GMCI0224/823
DISCIPLINE/GROUP MECHANICAL/SOIL AND ROCK TEST REPORT NUMBER r GT-2737
SAMPLE DESCRIPTION SOIL SAMPLE RECEIPT DATE : 12/02/2024
SAMPLE CONDITION SATISFACTORY PERIOD OF TESTING 1 14/02/2024 to 22/02/2024
TEST METHOD BUREAU OF INDIAN STANDARDS REPORT ISSUE DATE 1 27/02/2024
BORE HOLE NUMBER BH-01 NO. OF PAGES : ONE
DEPTH OF SAMPLE,m 3.00
BEFORE TEST AFTER TEST
Diameter of consalidation ring, mm 60 liMass of the consolidation ring + Sample, g 238.72
Height of consolidation ring. mm 20 Mass of sample, g 104.28
Mass of consolidation ring, g 135.44 uDry Mass, g 82.79
“Mass of consolidation ring + sample, g 242.23 Specific Gravily 2.51
ms of sample, g 106.79 Height of Solids, mm 11.67
Bulk Unit weight, kN/m3 18.5 Dry Unit Weight, kN/m3 14.7

Results ;

INITIAL MOISTURE CONTENT OF SAMPLE

FINAL MOISTURE CONTENT OF SAMPLE

Can No Al Can No Al
IMass of can, g 7.32 |Mass of can, g 44 1
Can + Wel mass, g 22.53 ICan + Wet mass, g 148 47
liCan + Dry mass, g 19.22 hCan + Dry mass, g 126.89
Mlal Moisture Content, % 278 |In]‘lia| Moaisture Content, % 26.07
€ - Log (P) Curve of Soil Sample
[~ !
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0.40 -
. 1 10 Log (P) (kPa) 100 1000
|

Natural Moisture Content

Initial Vaold Ratic

Pre Consolidation Pressure

Compression Index

Terms and Conditions

(1) The test resulls furnished corresponds to the sample received
(2) The tested sample will not be retained for more than 45 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

28

0.714

130

0.265

** END OF REPORT**

Authorised Signatory

A, VINOTH
(Technical Manager)



> LABORATORY TEST REPORT
-~ 9._—&.3;”?1-_%-":5 GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
Phone No.: 044-24480305 NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI

CONSOLIDATION TEST AS PER IS 2720-Part-15 : 1965 (RA 2021)
ULR NO : TC114102400000433F SAMPLE SOURCE : CUSTOMER SUPPLIED
REPORT ISSUED TO ¢ Mis URBANDO HOUSING LLP SAMPLE IDENTIFICATION NUMBER : GMC/D224/823
DISCIPLINEIGROUP : MECHANICAL/SOIL AND ROCK TEST REPORT NUMBER : GT-2737
SAMPLE DESCRIPTION ¢ SOIL SAMPLE RECEIPT DATE : 16/02/2024
SAMPLE CONDITION :  SATISFACTORY PERIOD OF TESTING : 19/02/12024 to 27/02/2024
[TEST METHOD :  BUREAU OF INDIAN STANDARDS REPORT ISSUE DATE 1 27102/12024
BORE HOLE NUMBER : BH-03 NO. OF PAGES : ONE
DEPTH OF SAMPLE,m : 3.00
BEFORE TEST AFTER TEST
iDiameter of consolidation ring, mm 60 |[Mass of the consolidation ring + Sample, g 282.21
Height of consclidation ring, mm 20 IMass of sample, g 147.37
HMass of consolidation ring, g 134.84 Ili.'r)tr Mass, g 82.65
“Mass of consolidalion ring + sample, g 241.29 ISpecHic Gravity 2.52
|Mass of sample, g 106.45  ||Height of Solids, mm 11.61
Bulk Unit weight, kN/m3 18.5 Inry Unit Weight, kN/m3 14.5
INITIAL MOISTURE CONTENT OF SAMPLE FINAL MOISTURE CONTENT OF SAMPLE
Can No Al Can No Al
Mass of can, g 7.12 [[Mass of can, g 40,88
Can + Wet mass, g 30.43 Can + Wel mass, g 146.31
Can + Dry mass, g 27.18 Can + Dry mass, g 123.53
Initial Moisture Content, % 16.2 [{Initial Moisture Content, % 27.56
€ - Log (P) Curve of Soil Sample
~ | g
R
0.70
!q.\
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£ s
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2
* |
N
0.50 ! N, 3
| 0.40
| 1 10 LDQ [P} {kPa) 100 1000
Results :
Matural Moisture Content 16
Initial Void Ratio 0.723
Pre Consolidation Pressure 110
Compression Index 0311
** END OF REPORT**
Authorised Signatory
A VINOTH
Terms and Conditions (Technical Manager)

(1) The test results furnished corresponds to the sample received
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations.
(3) Any carrection in this reports invalidates the reports



LABORATORY TEST REPORT
GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI

-
Gé "2 MARINE

Vo a1 S —

Phone No.: 044-24480305

TC-11410
CONSOLIDATION TEST AS PER IS 2720-Part-15 : 1965 (RA 2021)
ULR NO TC114102400000433F SAMPLE SOURCE : CUSTOMER SUPPLIED
REPORT ISSUED TO M/s URBANDO HOUSING LLP SAMPLE IDENTIFICATION NUMBER : GMClo224/823
DISCIPLINE/GROUP MECHANICALISOIL AND ROCK TEST REPORT NUMBER : GT-2737
SAMPLE DESCRIPTION SOIL SAMPLE RECEIPT DATE : 12102/2024
SAMPLE CONDITION SATISFACTORY PERIOD OF TESTING © 14/02/2024 to 22/02/2024
TEST METHOD BUREAU OF INDIAN STANDARDS REPORT ISSUE DATE : 27I02/2024
BORE HOLE NUMBER BH-04 NO. OF PAGES : ONE
DEPTH OF SAMPLE,m 1.25
BEFORE TEST AFTER TEST
||Diameter of lidation ring, mm B0 |IMass of the consolidation ring + Sample, g 233.26
Height of consalidation ring, mm 20 Mass of sample, g 95.1
Mass of consolidation ring, g 138.16 II:IWr Mass, g 77.97
IMass of consolidation ring + ple, g 242 86 Specific Gravily 2.52
Mass of sample, g 104.7 uHeIgm of Solids, mm 10.92
IBulk Unit weight, kN/m3 18.2 HDry Unit Weight, kN/m3 14.8
INITIAL MOISTURE CONTENT OF SAMPLE FINAL MOISTURE CONTENT OF SAMPLE
Can No Al Can No Al
lIMass of can, g 8.76 Mass of can, g 42,14
Can + Wel mass, g 21.17 ﬂCan + Wet mass, g 137.54
Can + Dry mass, g 17.18 Can + Dry mass, g 119.91
|lInitial Moisture Conlent, % 38.3 Ilnilial Moisture Content, % 22.67
€ - Log (P) Curve of Soil Sample
T
0.80 ﬂ“& \i\
-
—
s 0.70 =
]
\,
Z o0
$ N
h N
0.50 \
kS
0.40
1 10 Log (P) (kPa) 100 1000
Resuits :
Natural Moisture Content 38
Imtial Venrl Hatin WA
Pre Consolidalion Pressure 125
Compression Index 0.459

Terms and Conditions

** END OF REPORT**

(1) The test results furnished corresponds to the sample received
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations.

(3) Any correclion in this reports invalidales the reporls

Authorised Signatory

A VINOTH
{Technical Manager)
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" phone No.: 044-24480305

LABORATORY TEST REPORT
GEOMARINE CONSULTANTS PVT LTD- GEQTECHNICAL LABORATORY
NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI

CONSOLIDATION TEST AS PER IS 2720-Part-15 : 1965 (RA 2021)
ULR NO TC114102400000433F SAMPLE SOURCE : CUSTOMER SUPPLIED
REPORT ISSUED TO Mis URBANDO HOUSING LLP SAMPLE IDENTIFICATION NUMBER 1 GMC/0224/823
DISCIPLINEIGROUP MECHANICAL/SOIL AND ROCK TEST REPORT NUMBER ¢ GT-2737
SAMPLE DESCRIPTION SOIL SAMPLE RECEIPT DATE  12102/2024
SAMPLE CONDITION SATISFACTORY PERIOD OF TESTING © 1410212024 to 22/02/2024
TEST METHOD BUREAU OF INDIAN STANDARDS REPORT ISSUE DATE : 2710212024
BORE HOLE NUMBER BH-05 NO. OF PAGES : ONE
HDEPTH OF SAMPLE,m 2,00
BEFORE TEST AFTER TEST
||IDiameter of consolidation ring, mm 60 Mass of the consdlidation ring + Sample, g 235.73
Height of consolidation ring, mm 20 “Mass of sample, g 101.13
Mass of consolidation ring, g 1346 Dry Mass, g 8011
IMass of consolidation ring + sample, g 2392 Specific Gravity 2.51
ass of sample, g 104.6 Height of Solids, mm 11.29
IBqu Unit weight, kN/m3 18.2 Dry Unit Weight, kN/m3 14.3
INITIAL MOISTURE CONTENT OF SAMPLE FINAL MOISTURE CONTENT OF SAMPLE
Can No Al Can No Al
IIMass of can, g 6.22 Mass of can, g 43.99
Can + Wet mass, g 28.04 Can + Wel mass, g 145.52
Can + Dry mass, g 21.99 Can + Dry mass, g 1241
{lInitial Moisture Content, % 38.4 Initial Moisture Content, % 26.74
€ - Log (P) Curve of Soil Sample
0.85
0.80 .
2 \:h "\_\
078 .a:q_&
T o0 S —
o
E 0.65 §\\ -
; 0.80 1 \
b
0.55 N
0.50
3
0.45
1 10 Log (P) (kPa) 100 1000
Results :
Natural Moisture Content 38
Initial Vold Ratle 0.771
Pre Consolidation Pressure 120
Compression Index 0.362

** END OF REPORT"*
Authorised Signatory

A VINOTH
Terms and Conditions (Technical Manager)
(1) The test resulls furnished corresponds to the sample received
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations.

(3) Any carrection in this reparts invalidates the reports
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GEORARINE SITE INVESTIGATION RECORD AL Tz*:*”‘
P:mf DIA OF BORE HOLE — —
DRBAN DO o
LOCATION | MACHINE No, (R-02 CHAINAGE (m] Bone STARTOATE || | O {DJ-{ 202!
STRUCTURE DRILLING METHOD Rotary @ i BORE END DATE n,o ?,/Em
JOB CODE FLUSHING MEDIUM Bentonite TOTAL DRILLING DAYS O v 2
% _j“‘::";::""_' %g Core Oetalls SPT Details Sample Detalls Layer Data
SE[ L =t Rl SE( 2 (et el 8 £ _
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€S- Core Sample 05 - Disturbed Sample SUPEAVISOR NAME PROJECT SITE DETAILS
55+ 5pitt Spoon Sample §C-Soll Cutter SIGNATURE GROUND LEVEL (m)
UDS-Undisturbed le || TCB - Tungsten Carblde Bit DATE WATER TABLE (m)
WS - Wash Sample DB - Dlamond Bit CUENT IN-CHARGE CASING DEPTH (m)




E%—; BORE HOLE Ho. o)
GEOMARINE SITE INVESTIGATION RECORD —
THE SPIRIT OF ENGINEERING
PROJECT 150mm
NAME () RBRANDD DIA OF BOAE HOLE |[=——r
LOCATION _EQ.U"” l,ablgc‘n- MACHINE No. (B -O2 | ownactm BOAE START DATE |0 !Qz {202(1
I STRUCTURE DMILLING METHOD Rotary G N BORE END DATE f 2,/03 !323 Et
108 CODE 1 FLUSHING MEDIUM Bantonite £ TOTAL DRILLING DAYS || (29
Q: ""':“:ﬂ'::‘::'“ ‘é || orertans $PT Detalls Sample Datalls Layer Data
E-E- Time E-E z* = Blows/om. " T
o= = | Q SPT'N'||' No. . = " Geote escription
2 s He. | Min ‘E-‘. '_; E 3 E i g Vaiue E Tye g Geotechnical Descript]
- “'?“ 4|z PRi2V]| O oS0 16 [ ¢ - Mo ‘*C’-!‘E({_\ 33“““ J
&2 vk Pyxownss -P:"'J
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L
€3 - Core Sample DS- Disturbed Sample SUPERVISOR NAME A PROJECT SITE DETAILS
SS. Spt Spoon Sample || SC- Soll Cutter SIGNATURE ;Zu & L..f GROUND LEVEL (m)
UDS-Undisturbed Sample || TCB - Tungsten Carblde Bit DATE & ]O -2_! 10«?_,'.; WATER TABLE (m)
W5 - Wash Sample D# - Diamond Bit CLIENT IN@RRGE CASING DEPTH (m)




GEORMARINE SITE INVESTIGATION RECORD e
g 1A OF BORE HOLE ||t -2
* UR%PNJDO : 100mm
LOCATION IE!! 'm*i;chkﬂ'm MACHINE Ho. (R-0Q | CHAINAGE [m} sore statoaTe | 12, }
STRUCTURE DAULINGMETHOD | Rotary e L BOREENDDATE ||/ € fr o
108 CODE FLUSHING it £ mmnmmsmﬂ ,2,-—
3 Orng progeess || & |l core Detais SPTDetalls Sample Detalls Layer Data
ui-* Time gg w ik Blows/om. E
g‘- i L L EE gg § ‘ ‘i g g 5:‘1";:' i g No, Type g " Geotechnical Description
C %L I |o2 5 ; 5061 ,(JN‘&U ES\'),gCuﬁ{ﬂ
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CS - Cora Sample DS - Disturbed Sample SUPERVISOR NAME _a P PROJECT SITE DETAILS
55+ SpitSpoon Sample || SC- Sall Cutter SIGNATURE R GROUND LEVEL (m)
UDS-Undisturbed Sample || TCB - Tungsten Carbide Bit DATE 14 bl 207 4 WATER TABLE (m)
WS - Wash Sample DB - Dlamond Bit CLIENT IN-CHARGE ; CASING DEPTH (m)




- BORE HOLE No. 02
GEORARINE SITE INVESTIGATION RECORD
THE SPIAIT OF ENGINEERING, PAGE Na. Z’
—===S
PROJECT 150mm | "
name || LUR@ANDO OIA OF BORE HOLE (|———
wanow [PECUM AKMAM[  maoumere Ce_of | cwmctim sontsmnronte | o (o Joe2¢y
STRUCTURE DRILLING METHOD Rotary i M poRE e oATE || / ('/02 | 2,24
108 CODE FLUSHING MEDIUM Bentonite o E TOTAL DRILLING DAYS 2.
E D"?:ﬂm'" % ; Core Detalls SPT Datalls Sample Detalls Layer Data
§ 3 Tine £ E, é 2l o« Blows/em, = T _
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C5 - Cora Sample DS - Disturbed Sample SUPERVISORNAME | K , Eﬁ(M.}gfi&'mM PROJECT SITE DETAILS
55 Spltt Spoon Sample || SC- Sall Cutter SIGNATURE Y, (o GROUND LEVEL {m)
UDS-Undisturbed Sample || TCB - Yungsten Carblde Bit DATE j dhh, 22 Ly WATER TABLE {m)
WS - Wash Sample DB - Diamond Bit CUENT IN-CHARGE ’ CASING DEPTH {m)
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GEORARINE SITE INVESTIGATION RECORD )
P::ﬁ:' R BTG DIA OF BORE HOLE i::: '
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UDS-Undisturbed Sample || TC8 - Tungsten Carblde Bit DATE [ waTeRTABLE (m)
W5 - Wash Sample DB - Diamond Bit CLIENT IN-CHARGE [| CASING DEPTH (m)




GEOMARINE SITE INVESTIGATION RECORD o i L O3
THE SPIAIT OF ENGINEERING o, Q L
PROJECT 150mm |~
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UDS-Undisturbed Sample || TCB - Tungsten Carblde Bit DATE \Q [oz2/101M WATER TABLE {m)
WS - Wash Sample DB - Diamond Bit - CUENTIN-CHARGE ) CASING DEPTH (m)
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v/ Our services go beyond
A

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

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

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

v/ Smarter Tools, Stronger Decisions
////"’—

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

V Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

“ Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Verified Y RealEstate”
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