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1.0 INTRODUCTION

This Design Brief Report (DBR) is for the Proposed Residential project at Nerkundram, Chennai
for Ramaniyam Real Estates (p) .TD.,

“This repc')rt'provides the information on Codes of Plﬁctice, Désign loading, Material Strength
=7 considered for the Design and-Analysis of the building. In addition, this report includes Structural
e sgysteny: Foundation s systeém;-Method statement of structural analysis which will be adopted for

design and analysis for the building.

LEVEL: =" -~ " TOWER DESCRIPTION
NOMENCLATURE | _
1 Block - A . 2 Basement +Stilt +16 Storey + Roof + Head Room
2 - Block - B 2 Basement +Stilt +16 Storey + Roof + Head Room
(part [& 2)
3 Block - C 2 Basement +Stilt +16 Storey + Roof + Head Room
(part 1& 2)

Expansion Joint;

The Expansion Joint proposed between Block A, Block B and Block C, Hence those Blocks
are divided into Part [ and Part 2.

1.1 Fagcilities:
Basement 2: Parking, Fire Pump Roon.
Basement 1: Parking, Fire Pump Room.

Stilt Floor: Parking, Efectrical Room, Watchman Room, Maintenance Room, Meeting Hall.

First Floor to 16™ floor: Residential units. /Qg[

Terrace: Open terrace, Solar Panels, OHT, and LMR, ol IEESAN, ME. (Struet)
REGISTERED STRUCTURAL ENGINEER
Cﬂsﬂgé?ggggﬁ?gﬁns DEVELOPMENT AUTIHBRITY
N . 4 O.SE/GR-1/19103/027
1.2 Floor to floor height NEW No.21 (OLD Na.14), BESANT A%’!gNUE.
ADYAR, CHENNAI - 600 azo.
E-Mail i jsgathessan@buroenginaers.in

Tower A,B and C: Moblle : 191 8962545531
LEVEL SLAB STORY HEIGHT
(ny)
Il Basement 2 3.2
2 Basement | 36
3 Stilt Floor . 3.12
4 1% to Terrace 3.18




' earthquake) for buildings and structures — Imposed

e R!;.GfgrféngngggéN. M.E., (Struct )
5 URAL ENGINE
2.0 CODES OF PRACTICE CHENMAI METROPOLITAN DEVELOPRENT AUTH?J?EITY
_ REGISTRATION No.SE/GR-1 903027
NEW No.31 {OLD Ho 14), BESANT AVENLIE,

The relevant Indian Standard codes below are followed. ., ADYAR, CHENNAI - 600 20,
4 ~Hitail legathessan@buroangineors.in
Moblle | +91 9962545631

2.1 CODES, STANDARDS & REFERENCES

===Alldesigns-of structures:shall:.comply with the requirements specified in the following.

L.

"a. Relevant Indian Standard Codes of Practice

b. National Building Code. ) '

¢. Local Building regulations.

d. Other relevant international codes where required.

All applicable latest editions of codes and standards are referred and adopted in the analysis of
structures and the desi gn and detailing of structural members. All structutal elements design shall
be carried out primarily based on. Indian Standards and Codes with latest revision, with

? amendments if any, as on date. In addition, other international codes and standards shall also be

referred when required and relevant.

In the analysis, design and detailing of the building, the following Indian Standard codes of latest
amendment will be used.

IS 875(Part 1} 1987 Code of practice for Design Loads (other than
earthquake) for buildings and structures — Unit weights
of buildings materials and stored materials

IS 875 (Part 2) 1987 Code of practice for Design Loads {other than
Loads

IS 875 (Part 3) 2015 Code of practice for Design Loads (other than
earthquake) for buildings and structures — Wind Loads

IS 875 (Part 5) 1987 Code of practice for Design Loads {other than
earthquake) for buildings and structures — Special Loads
and load combinations

IS 456 — 2000 Code of Practice for Plain and Reinforced Concrete

IS 1786 — 2008 _ | Specification for High Strength Deformed bars and
Wires for concrete reinforcement

IS 1343 - 2012 Code of Practice for Prestressed Concrete




g

[S 1893 -2016

IS 4326 —1993

1S 3370 — 2009

IS 1904-1995 ~

oo IS 080 = 1997 . o -

r 1S 2950 - 1998

IS 800 — 2007

BS 8110: 1997

ACI318

IS 13920: 2016

EN 1992-4 2013

EN 1992-1 2004

SP 6(1)

SP24

SP34
IS 16700 - 2017

Criteria for earthquake resistant design of structures

Code of practice for Earthquake Resistant Design and
Construction of Buildings

__Code of Practice for Concrete structures 1;01* the storage
of liquids ' }

Code of Practice for design and construction of
Foundation

Code of Practice for design and construction of shallow

Foundation

Code of Practice for dé_sign and construction of Raft

“Foundation

Code of practice for General Construction in steel

Plain and reinforced concrete-code of practice (British
stanclard)

Plain and reinforced concrete-code of practice (American
standard)
Code of practice for ductile detailing of reinforced |

concrete structures subjected to seismic forces.

Eurocode-2: Design of concrete structures. Part-4 Design
of fastenings for use in concrete.

Burocode-2: Design of concrete structures. Partl:
General rules and rules of building

Handbook on structural steel sections

Explanatory Handbook on Indian standard code of
practice

Handbook on concrete reinforcement and detailing
Criteria for Structural Safety of Tall Concrete Building

S,
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¢)  SELF-WEIGHT OF LIGHT WEIGHT WALLS (kN/m?)

Infill wails (20mm for External wall & internal wall 15mm plastering on
either side)

{50mm thici(_ Parathom wall :- 2.5kN_)'ni

Water Tank : Water height x (0

d} Material Density

~ Unit weight of materials are as per IS: 875 (Part-1) 1987,

Unit weight of concrete - 25 KN/Cum

Unit weight of stoel S 78.5 KN/ Cum. . :
°3 Screed concrete - 24 KN/ Cum.

Unit weight of dry soil - I8 KN/ Cum.

Unit weight of saturated soil - 20 KN/ Cum.

e) WINDS LOADS

The wind pressure shail be calculated based on the basic wind speed and other
provisions laid in IS 875 Part (3) - 2015

Design Wind speed  Va=Vixkix kax kax ke

. Vv~ Basic Wind velocity for Chennai = 50m/s

- kl —> Risk coefficient for afl general buildings = 1.00
k2 — Tetrain category 2 =1.10
k3 —» Topography factor == .00
ks — Importance Factor for cyclonic Region = 1.00

P. JEGATHEESAN, Mx

. s MLE,, {Struct,

REGISTERED STRUCTURAL EN(GINEE)R
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3.0 DESIGN OF LOADINGS

SUPERIMPOSED DEAD LLOADS AND LIVE LOADS

The following are the imposed loads such_ as SDL and LL to be considered for the design of floor,
system depending on usage floor. In addition to these loads, self-weight of structural elements

~will be considered depending on ihember sizes shown in the floor plans.

a) LIVE LOAD (kN/m?)
Cér park
Baths and Toilets
. Kitchen and Utitity
Living, Dining and other rcom

Lobby/Corridor/Staircase/
Balconics

Meter room, Electrical room,
Pump room

Terrace

3.0

2.0

2.0 o - :

3.0 P. JEGATHEESAN, ME., (Siryct)

REGISTERED STRUCTURAL ENGINEER
CHERNAI METROPOLITAN BEVELOPMENT AUTHORIT
REGISTRATION NO.SE/GR-/10/031027
750 NEW No.21 {OLD No.t4 , BESANMT AVENLIE,
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3.0

Permissible reduction in imposed load on each floor is considered for design of
columns and footings as per IS 875 Part (2), Along with IS 1893: 2016.

b)  SUPER IMPOSED DEAD LOADS (kN/m?)

Super imposed Loads:

Livin.g, Dining, Bedrooms and Corridors (50mm Floor Finish) 1.2 kN/m?
Kitchen {75 mm Floor Finish) 1.8 kN/m2
Staircase 3.6 kN/m2
Plant / Mechanical / Electrical Rooms (100 mm Floor Finish) 2.4 kN/m2
Toilets & Balcony (50 nmim Floor Finish + 108 mm Sunk filling) 3.6 kN/m2
Car Parking (75mm Floor Finish) 1.8 kN/m2
Terrace (Avg 150 mm Screed) 3.6 kN/m2

*Sunken Filling Density Considered: 15kN/Cum



Based on the above,

Max. design wind speed (Vz}  (Vexkix kax ksx ks = 42.90m/s
- Ka | Area Averaging Factor - - 0.8
Ka Wind Directionality Factor - 09
T K, Combination Factor - ) 0.9

f) SEISMIC LATERAL FORCE

Design of lateral force under seismic condition shall be as per IS1893 — 2016. Total lateral force

. (base shear) of the building shall be estimated as per clause 7.2.1 of IS¥893 — 2016 which *

provides by
Base shear Vb=AhW

Ab is horizontal seismic coefficient and W is seismic weight of the building, Horizontal seismic
coefficient depends on location of the building {Zone factor Z), usage of the building
(Importance factor, 1), building lateral resisting system (Response reduction factor, R} and design
acceleration coefficient (Sa /g) which is based on subsoil condition and fundamental natural
period (Ta).

For the proposed development s for Residential use. Considering it, the seismic weight is
summation of total dead load and 25% of live load.

1) The building with ductile RC structural wall system.
2) As per IS 1893:2016 code, Chennai lies in Zone 11T with Zone factor Z = 0.16

3) The Design Base Shear is given by Vo= Ah x W, Where Ah=Z/2x /R x
Se/g

I = Importance Factor = 1.2

Soil Type 2 (Medium or Stiff soils)

R (Response reduction factor) = 4.0

Sa/g = Average Response acceleration coefficient

For the building height with reference to IS: 1893-2016, since the buildings
are not well connected with basement walls so for the time period calculation
the heights are considered Ground to roof that is 42.95 m for Block | and 2.

The fundamental natural period (Ta) for building, /Q

For X and Y direction the time period is calculated
. JEGATHEESAN, M.E., (Struct,)

REGISTERED STRUGTURAL ENGINEER
CHENNMAI METROPOLITAN DEVELOPMENT AUTHORITY
REGISTRATION No,SE/GR-I/19103/027
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7.6.2 The approsimate lbndumentnl vansiations) notaral
perind 7 of osciitation, in sccond, shall be estimaiced
by the {oilowing expressions:
a} Bare MRF buildings {without any masonry
infills):
0.0754%7  (for RC MRF building)

{for RC-Steel Composite
MRF building)

i
}

. «S‘Ogﬁf;“-”

0.0854%*  (for steel MRTF building)

by Buildings wilh RC struetural walls:
00754

[ e

[

where A, is total effeetive area (m?) of walls in
the first storey of the building given by:

-t

¢} All other buildings:
_ 0.09

T =
"o

H = 42.95m (Ground to Roof)

Si. | TOWER | Dimensi | Dimen | Time Period in | Time Period in
NO onin X | sionin X Dir (Sec) Y Dir (Sec)
Dir(m) | Y Dir
. {m)
1 Block- A 41.3 19.86 1.579 1.421
2 Block - B 36.94 [ 71.53 1.617 & 1.255 1.406 & 1.401
(part 1& 2) ,
3 Block - C 50.52 | 74.63 1.272 & 1.377 1.617& 1.4
(part 1& 2)

Pz
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4.1 LOAD COMBINATIONS

The various loads combinations used for design in accordance with IS 1893-2016 are as follows

00 TGN o e B g

9

10.
8
12.
13.
14.
15,
16.

1.5 (DL + LL) ]
1.2 (DL + LL + SPECX+0.3SPECY+0.3SPECZ)
[.2 (DL + LL + SPECY+0.3SPECX+0.3SPECZ)
1.2 (DL + LL + SPECZ+0.3SPECX+0.3SPECY)
[.2 (DL + LL + WindX)

[.2.(DL + LL + WindY)

1.5 (DL + SPECX+0.3SPECY+0.3SPECZ)

1.5 (DL + SPECY+0.3SPECX+0.3SPECZ)

1.5 (DL + SPECZ+0.3SPECX+0.3SPECY)

[.5 (DL + WindX)

1.5 (DL + WindY) .

0.9DL + 1.5(SPECX+0.3SPECY+0.3SPECZ) ~~
0.9DL + 1.5(SPECY+0.3SPECX+0.3SPECZ) ©~

0.9DL + 1.5WindX
0.9DL + 1.5WindY

0.9DL + 1.5(SPECZ+0.3SPECX +0.3SPECY) .~

Where accidental / fire tender load case is applicable, the following load combination is
considered

1.50 DL+ 1.05 AL + 1.50 LL
The various service loads combinations of structure as per IS 456 are as follows

17.
18.
19.
20.
2
72,
23,
24,
25.
26.

1.0DL +1.0 LL

1.0DL + [.0SPECX

1.0DL + 1.0SPECY

1.0DL £ 1.0WindX

1.0DL + 1.0WindY

1.0DL £+ 1.0TEMP

[.0DL + 0.8LL + 0.8SPECX
1.0DL + 0.8LL + 0.8SPECY
1.0DL + 0.8LL + 0.8WindX
1.0DL + 0.8LL + 0.8WindY

i) MATERIAL GRADES

o

P. JEGATHEESAN, M.E,, (Struct.)
REGISTERED STRUCTURAL ENGINEER
CHENNAI METROPOLITAN DEVELOPMENT AUTHORITY
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CONCRETE ELEMENT GRADE
Retaining Walls M30
Water Tank,STP,UG Sump M30
RCC Slab M30
RCC Beams M30
RCC Shear walls and Columns(up to-5" floor) M40
RCC Shear walls and Columns(above 5" floor) M35
Pile and Pile Cap M30
Staircase M30

mwﬂwwmms Powsl , de duboild ddd dwigpn Coludehin G

2%6#»11-} Vewtessed anh 0 oyl

Super

'E::'*.;':necr. PW.D.,

Planning and Designs Circle,
Chepauk. Chennai-b.



i} REINFORCEMENT

Reinforcement bars of grade Fe550D conform to IS [786-2008.

5.0 COVER AND FIRE RATING " " | -
Fire rating considered ~2hrs.
Exposure condition - Moderate

Cover o 1‘ei11f01‘c_ement considered for various elements,

L] * *

Pile and Pilecap T 75 mm
| Columns 40 mm
Shear Wall 30 mm
Beams (simply supported) 40 m.
Beams (continious) 30 mm
Slabs (simply supported) 35 mm
Slabs (continuous) 25 mm
6.0 STRUCTURAL SYSTEM
SUPER STRUCTURE

The structural system for the super structure is a conventional beam and slab system resting on
columns and walis. The slab thickness considered for the design are
125mm/150mm/175mm/250mm.

Structural walls are considered as the main lateral load resisting element.

",Q_im-‘
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7.0 DEFLECTION CRITERIA

7.1 Lateral Deflection (Wind)

bverall Deflection < Height/500 -_ /‘g‘;—tﬂ;&’

Storey Deflection < Storey height/500 y -
_ _ n P. JEGATHEESAN, M.E., (Struct.)
: REGISTERED BTRUCTURAL ENGINEER
- CHENNA! METROPOLITAN DEVELOPMENT AUTHORITY
i NERWESQS;R??'?N Ne.SE/GR¥/19/03/027
7.2 Lateral Deflection (Seismic) ADYAR, CHENTAL 300 020, o
T E-Mail 1 jegathessan@@burosngincars.in
Moblle : +31 9962548531

Overall Drift . < H/250

Storey Drift < (0.004 times storey height
7.3 Vertical Deflection of Beams and Slabs due to Gravity Loads . ot
Total Deflection (DL + LL) < Span/250

Deflection including the effects of
Temperature, Creep and Shrinkage
Occurring after erection of partitions

and the application of finishes < Span/350 or 20mm whichever is less

8.0 STRUCTURAL ANALYSIS

Computer-aided analysis using finite element method (FEM) shall be carried out for the design of
structurai elements. For 3D or 2D structural frame analysis the latest version of sofiware ETABS
shall be used.

Prokon, RCDC and verified in-house spreadsheets will be used for the design of reinforced

congcrete (RC) and steel elements in consideration of flexure, shear, and axial forces.

9.0 FOUNDATION

Proposed Foundation system is Pile Foundation and the Capacity of 900mm dia pile is 2400kN.
The founding depth is to be 32.5m from the Existing ground level with reference to the soil

investigation report GT- 2374 from: Geo Marine Consultants (P} Ltd.

_ 10.0 COMPUTER PROGRAMS

The following Software / spreadsheet to be used to carry out Structural analysis and design.
1. ETABS Ver 21.0.1 -Three-Dimensional Program, Wall design, Beam Design
2. SAFE Ver20.0 - Combined Pile Footings. '
3. In-House Spreadsheet - One way/ Two-way slab design
4. RCDC - Individual Pile Footings.
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BLOCK B (Part 1 & Part 2)
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BLOCK C (Part 1 & Part 2)
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1 Structure Data

This chapter provides model geometry information, including items such as story levels,

point coordinates, and element connectivity,

1.1 Story Data v : _ .
Tai)[e 1.1 - Story Definltions

i
13th floar
o
T‘Ith floor

th

isicr e

2 Loads ' : <

This chapter provides loading information as applied to the model.p e avHEES AN, ME., (Struct)

. CH?N%,CE:?&?E{RED STRUCTURAL ENGINES]
ROPULITAN DEVELDPMENT AUTHOL
91 Load Patterns REGISTRATION No,SE/GR-1/1 SI0R027
NEW Ne.31 (OLD No.14), BESANT AVENL
ADYAR, CHENNAL « 600 G020,
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obite 1 +91 9082545651

Table 2,1 - Lead Pattern Dafinitions

if«.:w"J

8

R R P



EN—

2.2 Auto Seismic Loading

IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattern EQX according to IS 1893:2016, as calculated-by ETABS.

Direction and Eccentricity

Direttion = X ) - S

Structural Period

Period Calculation Method = User Specified

User Period T=1.377sec

Factors and Cosflicients

Seismic Zone Factor, Z [IS Table

3]

Response Reduction Factor, R {IS

Table 9}

Importance Factor, { [IS Table 8] I=1.2
Site Type [IS Table 1} = I

Seismic Response

)]

Spectral Acceleration Ceefficient, S, 13
g

S
et =2-0.987654
Sa /g [IS 6.4.2] T g

Equivalent Lateral Forces

- . 715
Seismic Coefficient, An {IS 6.4.2) Ar = g
h™"5R
Calculated Base Shear
\ . Period Used w Vi
Direction (sac) {kN) (kN)
X 1.377 273821.6464 | 54905872

S,
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Applied Story Forces

Lateral Load to Storfes - X

R
i IR
: © 976.8427KkN
P - : - LT
TERRACE - ; ] TETTN
N ; T48.3502kN
P s a H .
15th floor <— sl | |
hEE SBY.7E53N |
Mk ilo ) : Ui U S
1 ot A S R Tk ;
N 4BGAGTOKN %
P floor C——s7eaeshiai | i
. N AGIeN, i
L ] : i
7th fioer — 12 35?%” N S 5
1é:3.4g7_kr4 g:
_ 9D¥INN P
2N
B :
kN
i
0.00 0.15 0.36 0.45 0.60 0.75 0.90 1.05 E+3
Force, kN
Story | Elevation |  X-Dir ¥-Dir
e _...___.______?___._ e e ‘
;_ kN kN
TERRACE | 978.8427 '
16th floor 333.337__"__ 0
~ 15th floor ~ 748,3562 )
| 6834823 ! 0
5837153 WO
12th Hoor 5030551 | 0
11th Hoor 439.5019 0
10th floor 375.0555 0
__ Sth floor 315.716 0
_.... Bth floor 2614835 WA
Tth fioor 212.3578 0
Bth floor 168.339 o
5th floor 129.427 0
... 4t floor .. 58622 e
3rd floor 66.8522 0
2ndfloor i 433152 WA
ist floor 27.7086 o
STLY 284562 | | @
BASEMENT 1 32 4.9588 0
T 5 s i

A
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1S 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load
pattérn EQY according o IS 1893:2018, as calculated by ETABS.

Directlon and Eccentricity

Direction =Y )

Structural Period

Period Caleulation Method = User Specified

User Period |

Fadtors and Coefficlents N
Seismic Zone Factor, Z [IS Table
3] |
Response Reduction Factor, R [IS
Table 9]

Importance Factor, | [IS Table 8]
Site Type [IS Table 1] = i

Seismic Response

Spectral Acceleration Coefficient, S, 136

T = 1.4secC

S
R —==0971429
Sa /g IS 6.4.2] g T g
Equilvalent Lateral Forces
715
Seismic Coefficient, An [IS 6.4.2] g
Ay =
’R
Calculated Base Shear
Directton Peric;;letged (‘::Nl (‘i:’h}
Y 14 2738216464 | 63839561

S,
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Applied Story Forces

=

{ atoral I nad fo Storfes - ¥

TERRACE 7;;» mwm ] - -
5t ooy S T TBITER4 M
. ih MOF i : . ,ff - 185(“ g .
SIS .
30 OO st it :
o i 1 . !
. - STTIEE BN : .
- oot ey shodkn - N
7ih floot P L
R fico 1
2nd ﬂag{i;f- o E
B SRS I
2 Lo
3 sTHsN P
Base _i ................. IR i e R T
0.60 0.35 0.30 0.45 0.60 0.75 0,50 1.05 F+3
Force, kKM
Story Elevation A-Dir Y-BDir
m kN kN
TERRACE 60.8 o | os27817
16th floor 57.62 o 824.5643
15th lloor 54.44 0 736.0618
141h floor 51.26 0 652.5822
13th fioor 48,08 0 5741257
~121th floor 44.9 0 500.6921
11th floor 4172 0 432.2815
10th Noar 38.54 0 368.8938
oth Aoor 3536 | ¢ 310,5293
sth Roor 32.18 ) 257.1877
Tth Hoor 20 0 208.869
6th foor 25.82 o | 1655734
Sth floor 22,64 ) 127.3007 d ':[
Atk floor 19.46 0 94.0511 — ol
ard floor 16.28 0 65.7539 P, JEGATHEESAN, ME. (Struct)
_..20d floor 134 .0 426075 REGISTERED STRUCTURAL ENGINEER
15t oor 5,92 [ 27,2543 C“E%fgé %E;giﬁgzng:wm?mm AUTHBR
g : SE/GR-
STILT 6.8 0 279887 NEW Mo.81 (OLD No,14), R ey oar
ADYAR, CHENNAI - 600 020,
BASEMENT 1 3.2 0 4.8774 E-Mail :jﬁgathaﬂsﬂn@buroenginﬂars.ln
Mobile : 491 862545631
- Base 0 0 1]




2.3 Functions
2.3.1 Response Spectrum Functions

Table 2.4 - Functions - Response Spectrum - IS1893 2016

151893

151893
15180
151893 .
S s
-y 0013056

- o ey T i A A

151893

» i

151893

e T
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obile : +91 8962845831




2.4 Load Cases

Table 2.6 - Load Case Definitions - Summary

Dead Linear Static

Eo—

> ‘ N 1‘*"“",}_5—6“
P. JEGATHEESAN, M.E, {Struet.)
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Mobile ! +8{ 2062548631
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FOUNDATION DESIGN
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Design Code
Pi]cca__p No
Column No
Member Ref. No

Concrt;te Grade
Steel Grade

. Clear Cover

Top of pile-cap helow ground

Density of Soil

Founding Depth

Pile Capacity in Compr;ssion
Pile Capacity in Tension

Pile Capacity Reduction

Pile Overloading

Pile Group Overloading

Pile Capacity Increase for EQ

Pile Capacity Increase for Wind

Live Load Reduction

Consider Capacity Design

Cansider Overburden Pressure

No. of Piles
Pile Diameter
Pilecap Offset
Pile Spacing
Pilecap Size
Pilecap Depth
Pile-cap Wt.

PCS3
C53
€53

M30
Fess0
50

31

18

4
400
200
0

t0
L0
25
25
50

No
No

2

900

150

2.5

3450 x 1200
900

93.15

15456:2000+1S 13920 2016

(600mm x 900mm)y

inm

m

kiN/cum
m

kN

kN

%

%

%

%

%

Ya

mm
min
x@
min
mm
kN

h-

P JEGATHEESAN, M.E., (Struct)
REGISTERED STRUCTURAL ENGINEER
CHERNAI METROPDLITAN DEVELOPMENT AUTHORITY
REGISTRATION No,SE/GR-1/19/03/057
MNEW No.31 {(OLD No,14), BESANT AVENUE,
ADYAR, CHENNAI - 600 020,

E-Mall ; Jagathassan@buroengtnesrs.in
Mobile : +51 9962545831

For design, moments along shorter direction of pile cap has been ignored

Check for Maximum Compressive Load on One Pile:

Critical Load Combination
Peomb
Protal

Mx

[10] : (Dead) +(SDL) +(WALL) +{Live) +(Live>3) +(WY)

6259.16 kN
Pcomb + Pilecap Wt.
6352.31 kN
-46.94 kNm



My = -06,64 _ kMm
p =  Piotal/ No. of Pileg

= 3176.15 KN
Puux - - 20861 kN
Py = 0 N

= - x

Maximum Compressive load on 119702 ™ KN _ )

ile - -
ZAillLowable C:‘ompressive loadon .- 2400 x 125 x 1.1
= 3300 kN
Check for Maximum Compressive Load on Pile Group: . B ) .
Critical Load Combination : [1] : {Dead) +(SDL} +{WALL) +{Live) +{Live>3)
Pcomb = 432999 kN
Ptotal =  Pcomb + Pilecap Wt.
= 4423.04 kN
Mx - = 097 kNm
My = 105797 kNm
2:'[]?::::: Compressive loadon  _ 4423 14 KN
Iz;!éo;zl;lg Compressive loadon  _ 2 % 2400 x 1.1

= 5280 kN
'-:1,-%-&—! .

Check for Tensile Load on One Pile:
. . P. JEGATHEESAN, M.E., (Struct)
No Tensile load in pile group. REGISTERED STRUCTURAL ENGINEER
CHENNA! METROPOLITAN DEVELOPMENT AUTHORITY

REGISTRATION No.SE/GR-/19/03/027
NEW No.21 (OLD No.14), BESANT AVENLIE,

Check for Maximum Tensile Load on Pile Group: ADYAR, CHENNAL - 600 020,
. . E-Mall : jegathassan@buroanginssrs.in
No Tensile load in pile group. Moblie : +81 9982845631

Desion for Bending:

Battom Reinforcement Along Column-D

Critical Load Combination : [31]: 1.5 {Dead) +1.5 (SDL) +1.5 {(WALL) +1.5 (WY)
Pcomb = 3695.34 kN
Ptotal =  Pcomb + Pilecap Wt.
= 8835565 kN
Mx ‘ = 7296 kNm
My = -38.11 kNm
Ppile = Max Load on pile

= 4450.12 kN



‘:i\',)_v‘_x.-e/:

De if = ]40 mt

Befl = 1200 mm
DfCol =" (.68 m
CBMux = Ppile x DECol
o =" 300383 kNm _
PtReq -~ 089 " % ' ’
. ~AstReq (BM) = 7443 sqmm/n~ .
AstPry ‘ = TR2@105CIC )
= 765952 sqmm/m

Top Reinforcement Along Columin-D

There is no Tensile Force, hence Miningim Percentage of steel wil be provided. . .
D = D00 mm
AstReq (BM) = Min Pt for Top Reinforcement x D x 1000/100
= 0.06 x 960 x 1000/100
= 540 sgmm/m
AstPrv = Ti0@ 145 C/C
=  541.66 sgmm/m

Battom Reinforcement Along Column-B

There is no Compressive Force, hence Minimum Percentage of steel will be provided.

D = 900 min
AstReq (BM) = Min Pt for Bottom Reinforcemeent x I x 1000/100

= 0.2 x900x 1000/100
= 1800 sqmm/m /A?_:'L_‘;ﬂ,h—_.l

AstPrv = Tloe@i10C/]C
F. JEGATHEESAN, M.E., (Struct)
- 178 sqmm/m REGISTERED STRUGTURAL ENGINEER
CHENNAI METROPOLITAN DEVELOPMENT AUTHORITY
REGISTRATION No.SE/GIR-1 HNO3/027
MEW No.ad {OLD No.14 , BESANT AVENUE
ADYAR, CHENNA - 600 020, '
E-Mail ; Jegathaesan@buroanginoers.in
Top Reinforcement Alopg Column-B Mablie : 461 8952646631

There is no Tensile Force, hence Minimum Percentage of steel will be provided.

D = 900 nin
AstReq (BM) = Min Pt for Top Reinforcement x D x 1000/100
) = 0.06x 9200 x 1000/100
= 540 sgmnyin
AstPrv = TI0@ 145 C/C

= 541.66 sqmnfm



Design for One Way Sheay:
Along Column-D {Compression Case)

" Critieal Load Combinaticii . [31]: 1.5 (Dead) +1.5 (SDL) +1.5 (WALL) +1.5 (WY)
Pcornb _ = 869584 ~ kN
Pti)lai = Pcomb + Pilecap Wt, "
. L~ = BR35.56 kM - =
Mx - 276 kNm
My = -58.11 KNm
Ppile = Max Load on pile

= 4450.123 kN

L] * -

Location of critical section is at d/? from face of column

Section Location from colunn

= 870 i

center

Data for Piles

Pile No Load (kN) % covered Shear (kN)
Pl 4450.12 21.67 3485.93
P2 4385.44 21.67 343526

Design Shear Force (Vu) = Max. of (Shear due to PI, P2}
= 348593 kN

Deff = 840 mm

Beff = 1200 min '1"—*4 Sopars

Tv = Vu/(Beff x Deff) P. JEGATHEESAN, M.E., (Struct.)
- 146 N/samm REGISTERED STRUCTURAL ENGINEER

: Qe c#ier:_{rgcla METROPOLITAN DEVELOPMENT AUTHORITY

— ON Mo, SE/SGR-

Te - oss wsem el STIONNS SERIngeyezr
N ADYAR, CHENNAL - 600 020, '

AV = 255 mm E-Mait : egﬁthefg?ns%buroengmems.in

oblle ; 4

Shear enhancement factor = 22 Deff/Av 62545631
= 659

Enhanced shear strength (Tce) = 35 N/sqaumn

Ty <  Tce, Hence Shear Reinforcement is not required

Along Column-D (Tension Casc)

All Load Combination having Compressive Force. Thus, One way Shear is not applicable for Tensile Force.

Along Column-B {,Compression Case)

One way shear check do not applicable for 2 pile pile-
cap design

Along Column-B (Tension Case)




One way shear check do not a_pplicablc for 2 pile pile-

cap design

Design of Face Reinforcement:

Asfr Reqg

Asft Prv

SFR % x D x Befisfr
0.05 x 900 x 500/ 10¢

225 sqmim
3-T10
236 sghim

Check for Load Teansfer from Column to PileCap

Critical Analysis Load
Combination _ «

Critical Load Combination
p

A2

Al

Base Area

At

Maodification Factor
SquareRoot{A L/A2)

Thus, Modification Factor

Concrete Bearing Capacity

Concrete Bearing Capacity

(317 1.5 (Dead) +1.5 (SDL) +1.5 (WALL) +1.5 (WY)

2

(.43 x Fck x Modication Factor x Column Area

8695.84 kN

0.54 sqn
4.14 sgm
4.14 ©osqm
Base Area
SquareRoot(Al/A2) <=
2,77

2

14580 kN

P, Hence Safe,

.

P. JEGATHEESAN, M.£., (Strue
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WALL DESIGN
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ETABS Shear Wall Design
IS 456:2000 Pier Design

Pier Details
* Story 1D - PierID - ~Centroid X {mm} { CentroidY {mmy) Length (mm) Thickness (mm) LLRF
BASEMENT - .
1 TO ROOF EHWS 57943.3 ) 23332.4 3650 2?0 0.6 )
- Matertal Properties
E. (MPa) fer (MPa) Lt.Wt Factor {Unitless) fy {MPa} fys (MPa)
~ 29580.4 35 I 1 550 416
Design Code Parameters
s I'c Pumax P Ppaax MinEcc Major MinEcc Minor_
1.15 1.5 0.04 0.0025 08 Yes Yeos
L 3 - _ »* - [ ] -
o Pier Leg Location, Length-and Thickness
{ °‘3 Station D Left X; Left Y1 Right X2 Right Yz fLength | Thickness
Location mm mm mm i mm mm
Top Leg 1 56118.3 233324 59766.3 233324 3650 230
Bottom Leg 1 56118.3 233324 HO768.3 23332.4 3850 230
Flexural Design for Py, Mu2 and My
Station Required Requirect Current Flexural Py M.z My Pler Ag
Location | Rebar Area {mm?) | Reinf Ratlo | Rainf Ratio Comba kN kN-m kN-m mm?
Top 3966 0.0047 0.003 0.9DL+1.53PEC WY | 2676.2686 [ 20625421 1343.3477 B39500
Beiltomn 882 0.0046 0,003 0,9DL+1.58PEC WY | 2735.0137 |287.5456 | 1210,2306 | 839500
Shear Design
Station Rebar Py Mo Vu Ve Ve +V,
Location | 'O mmefm | Shear Combo kN kN-m kN kN KN
Top Leq1 575 1.50L+1.6SPEC WX 4669.4052 1482.471 -484,7602 | 356.0098 961.9088
Boltom Leg t 575 1.5DL+1.58PEC WX 4768,3766 1896,2901 -A84.7602 354.9277 960,8277
Boundary Element Check
1 Station iD Edge Governing Pu M. Stress Comp | Stress Limit
Y Location Length {mm) Combo ki kN-m MPa MPa
Top-Lelt Leg 4 575 1.6DL+1,55PEC WX | 5405.1816 | -1761.3913 8,89 7
Top-Right Leg % 575 1.5DL+1 . 5SPEC WZ | 5517.6456 8783165 8.28 7
Boltom-Left Leg 1 875 1.5DL+1,65PECWZ | 5620.6542 -705.6977 8.08 7
Bolttom-Right Leg 1 575 1.50L+1.5SPEC WZ | 5620.6542 810.2876 8.28 7

P. JEGATHEESAN, M.E., (Stru
¥ i | L
REGISTERED STRUCTURAL EN(GINEItE%?
CHENNAE METROPOLITAN DEVELOPMENT AUTHORITY

REGISTRATION No.SE/GR-W13/02/027
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COLUMN DESIGN
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ETABS Concrete Frame Desigh
18 456:2000 Column Section Design {Summary)

) _
. P~JEGATHEESA E.(8
L . REGISTERED s*raucr?fhﬂ%h‘éﬁéz&

CHENNAT METROPOLITAN DEVELOPMENT AUTHGRIT
| REGISTRATION MNo.SE/GR-I/19703/027 Y
NEW No,21 {OLD No.i4), BESANT AVENLIE,
}}DY , CHENNAJ - 800 020,
E-Mail ; legathesesan@burcengineors.in

Maoblle : +91 8862545631

. Column Elament Details
Level Element] Unigue Name| Section ID Combo ID | Station Loc | Length (mm){ LLRF Type
o hoor| ct6 1215 C 300X600 M35 | 1.50L+1.5SPECX 0 3180 0.6 | Ordinary Frame

Section Properiies

bi{mm) | hi{mm) | de{mm) | Cover (Torsion) (mm)

600 300

58 30

Materlal Properties

E. (MPa) fex (MPa} Lt. Wt Factor {Unitless) fy (MPa} fys (MPa)
28580.4 35 1 550 415
Design Code Paramelers
Yo s
1.5 .15
Axial Force and Bimxdal Moment Deslgn For Py, My , M
Design Py Deslign My Peslgn My Minimum M; Minimum M, Rebar Area | Rebar %
KN kN-m kN-m kN-m kN-m e %
2092.0881 82,6369 -84.8677 52.6369 41.8418 1440 0.8
Axial Force and Biaxial Moment Factors
K Factor | Lengih | Initlal Moment Additionat Moment Minimum Moment
Unitless mm kN-m kN-m kiN-m
Major Bend{M3) 1 2530 -33.0471 0 41.8418
Minor Bend({M2} 1 2580 10.6473 o 526369
Shear Design for Vu» , Yus
Shear Vy Shear Ve Shear Vs Shear V, Rebar A, /s
kN kN kN kN mmtm
Major, Via ~ 50,829 1084313 - 68.0792 G M 665.06 -
Minor, Vs 15.2344 114,6956 65,0396 ¢ 332.53

Joint Shear Check/Design

Force
kN

Joint Shear Shear Shear Shear “Jaint Shear
VTop Vu.‘i’cl

Ve Area Ratio
kN kN kN cmt Unitless




REGISTERED ST

Joint Shear Shear Shear Shear Jolnt Shear
Force Viop VuTot Ve Area Ratlo
ki kN kN kN cm? Uniflass
Major Shear, V2 NN NN NN © NN NN NN
Minor Shear, Via NIN NN NN NN NN NN )
: {1.4) BeamiColurnn Capacity Ratio )
Major Ratio Minor Ratio
. - NAY NN . -
Additional Moment Reduction Factor k {I538.71.1) .. ’
- Ag Aac Pur Ps P u k
W om? cm? kN kN kN Unitless
1800 14,4 3429 1107.5571 2092.0881 0.575897
) . Additional Moment (IS 39',:!.1} . .
Consider | Lehgth Section KL/Depth | KEDepth | KL/Depth - M,
M, Factor | Depth {mmy) Ratio Limit Exceeded | Moment (kMN-m)
Major Bending (Ma ) Yos 0,811 300 8.6 12 Mo 0
Minor Bending (M2 ) Yos 0.811 600 43 12 No o]
=SS
P. JEGATHEESAN, M.E., (Struet.)

RUCTURAL ENGINEER

CHENNAM METROPDLITAN DEVELOPMENT AUTHORT
REGISTRATION No.SE/GR-/18/03/027 Y
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BEAM DESIGN
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ETABS Concrete Frame Design

IS 456:2000 Beam Section Design (Summary)

-

P. JEGATHEES . (Struet)
REGISTERED srgugrﬁﬁéntémgg?

e . EHENNAI METROPOLITAN DEVELOPMENT ADTHORTY
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Beam Element Details

REGISTRATION MNO.SE/GR-I/19/03/027
EW No.31 {OLD MNo.4 4), BESANT AVENUE
. aﬂu}r &gﬁzmg.; - 800 020, '
- : [againaesan@buroangineors, |
Mobfta 1 +91% 99625456%1 "

Level | Element ; Unique Name | Section ID | Combo {D | Station Loc | Length (mm) | LLRF Type
2nd floor B139 1746 8 230X600 | ENVELOPEL 947.5 3780 1 Ordinary Frame
Section Properties
b (mm} | h{mm) b (mm} d; (mm) des (ram) des {mm}
230 604 230 L] 35 35
Material Froperties
E. (MPa) fex (MPa) Lt.Wt Factor (Unitless) fy (MFa) fys (MPa)
285804 35 1 650 415
Design Code Paramaters
Y s
- 15 1.15
Factored Forces and Moments
Factored | Factored | Factored | Factored
Mua Tu Vu? Pu
kN-m kN-m kN kN
24115 0.0064 3.76056 0
Design Moments, M. & M;
Factored | Factored | Positive | Negative
Moment M. Moment Moment
kN-m KN-mn kiN-m kN-m
-241148 0.0136 69,8457 «2.4251
Deslgn Moment and Flexural Reinforcement for Moment, My & T,
Design Design -Moment | +Moment | Minimum | Required
Moment § +Momant Rebar Rebar Rebar Rebar
KN-m kN-m mm? mm? mm?* mmn? '
Top (+2 Axis) | -2.4251 201 0 9 20t
Bolom (-2 Axis} 69.8457 267 267 0 2

Shear Force and Reinforcement for Shear, Vuz & Ty

Shear V. Shear V. Shear V; Shear V;
kN kN kN kN

Rebar A fs
mm#*m




Shear Ve Shear V. Shear V. Shear Vp Rebar Ay Is
ki kN kN kN mm¥m
3.7605 434708 51.98 46.8512 254,04

Torsion Force and Torsion Reinforcement for Torsion, Tuw & Vuz

Tu V. |-Coreby | Cored: | RebarAuls
kN-m kMW - mm mm mmim -
700046 | 3.7605 170 540 0

P, JEGATHEESAN, M.E., {Struct)
REGISTERED STRUCTURAL ENGINEER

- EHENMAI METROPOLITAN DEVELOPMENT AUTHORTY

REGISTRATION No.SE/GR-I/1 IO32T
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Loads:

DESIGN _OF SLAB : ) TS29
Panel Name : One longer edee discontinuous Code: 6
Clear Longer span, ly = 3300jmm ' )
Clear Shorter span, lx-=. 3250kmm - -
-iyflx = [:02 <2, Hence, Twoway slab. . -
Effective Longer span = 3396.00 mm N
Effective Shorter span =  3346.00 mm : )
Assume thickness of sfab=| 125.00{mm - /Q__:[’**“—b-
Effective ‘depth avdilable = °96.00 mm P. JEGATHEESAN, M.E., (Struct)

REGISTERED STRUCTURAL ENGINEER
CHENNAI METROPOLITAN UEVELOPMENT AUTHORITY
REGISTRATION No.SE/GR-I/19/03/027
NEW No.21 {OLD No,14), BESANT AVEMNUE,

Pead Load and Imposed* Los

ad (fixed) : . h ADYAR, CHENNAL - 600 020,

Floor finish =

Self weight =
Wpr =
Imposed Load (Not fixed) :

£-Mall : Jegatheesan@buroenalnasere.in
| 200 kN;’n12 HMoblie : +91 8052846631
3,125  kN/m’
4325 kN/m®

Occupancy classification as per [S: 875(Part 2) - 1987 ;

Live load =

2.000 |kN/m?

Wi, =
Total load, w = wp + wy =

Span Momenfts:

Along Shorter span: BM= o, w l,(2

2.000  kN/m’
6.325 kN/m’

1

0.029 x633x3.346"2= 202 kNm M= 3.03 kNm

Along Longer span: BM= Ol , w l,f = 0028 x633x3346"2= 198 kNm My = 297 kNm

Support Moments:

Along Shorter span: BM = O, w 10
Along Longer span: BM = O, w 1,‘2

Check for section

Factored Max. BM, Mu =

0038 x633x3346"2= 267 kNm M= 400 kNm
0037 x6.33x3.346"2= 262 kNm My»= 393 kNm

400 kNm/m

For M30 grade concrete & Fe550 grade steel, Mu, lim/ bd® = 4.139

Effective depth required =

3111 mun < Effective depth available, OK
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Along the Shorter span

A, reqd at midspan :

A= 1058 /G ] {1 N 1- (46 My Mfu bDEd = 6679 mad/m

Provide | Swn fdia bars @ - -0t ane As= 25133 mm’/m - OK
A, reqdat support : - ’ _ i -

Au =056 /8 1 {1 -N(1-[4.6 My {(f bE)])} bd = 88.72 mm®/m .
Provide S : '

As= 251.33 mm’/ m OK

Along the Longer span .

A, reqd at midspan :
65.60 mm’/m

As= 25133 mm®/m OK
A reqd at support :
Ag=[0584/f ] { 1 V(1-[4.6 My, / (f bd)]} bd = 87.05 mm’/m
Provide {dia bars @ cfe As= 25133 mm’/m OK
Min Ast = 0.12% Gross section area = 150 mm’ / m
Distribution_steel = 0,5 x (0.12/100) x 1000 x 125 = 7500 mm’/m
Provide { 8 mm |dia bars @ 250 mm Je/e As= 20106 mm’/m OK.
Max Spacing = 3d or 300 mm whichever is fess = 288 mm  or 300 mm
Check for deflection:
fs = 0.58 x fy x {Ast reg/Ast pro) = 84.77 MPa
MEFE = 1/0.225+0.00322 fs — 0.625 log 10 (1/pth €2 = 2.0
. ‘:[.-&-—-4.41 [ ——
Type of Slab = Continuous ¥
. P JEGAT
Effective Shorter span = 3346.00 mm REGIST‘EREDHS%El?éQTﬁhrl:%h(g:ﬁgté{z
SHENMAI MEYROPOEITAN DEVELOPMENT AUTHORITY
Basic Value = 40 REGISTRATION No.SE/GR-1/19/03/027

NEW No.31 (OLD No.i4  BESANT AVE =
ADYAR, CHENNAI - 600 o ENVE,
Allowable I/d = 64.00 E-dail jegathisesan@burcenginesrs.in

Moblia @ +91 $96254563 1
Actual iid = 34.85 Hence QK
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CHAPTER-1
INTRODUCTION
1.0  PROJECT INFORMATION MATRIX:
NATURE OF PROJECT : PROPOSED RESIDENTIAL BUILDING
STRUCTURE : 2 BASEMENT + STILT + 16 FLOORS
PROJECT OWNER : M/s RAMANIYAM REAL ESTATES (P} LTD
PROJECT LOCATION : NERKUNDRAM, CHENNAI
JOB CODE : GT-2374

1.4  SCOPE OF WORK:
1.1.1 FIELD WORK:

o

Conducting nine 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 12.0m, SPT is conducted at every 1.5m depth intervai

»  From 12.0m to 20.0m SPT is conducted at every 2.0m depth interval

» Beyond 20.0m SPT is conducted at every 2.5m depth interval till the termination depth.
» Depth of investigation ranges fram 30.0m to 33.0m 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:

o
o
o
o

o,
o

Natural Mcisture Content

Atterberg’s fimits

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:

&
o
3
o
<
o

-

Contents

Introduction

investigation Methodology & Test Results
Bub-Surface Stratification

Foundaticn System

Recommendation

Annexure
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2.0

2.4
2.1.1

213

CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

PREAMBLE:
Nine soil investigation borsholes were put as per the planning of the engineer in-charge and
these locations are shown in Fig.2.0.The equipment usad 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 te 1S: 1892 -2000. Boring was progressed by the cutting action of
rotating bit with water circulation and stabilizing the side of the bareholes by using casing
pipes/bentonite slurry up to required depth to prevent coliapse 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 driiling 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 dsscribed 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 tap 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 {aboratory classification tests as per
[.5.1498-1970.

2.1.3.2 UNDISTURBED SAMPLES:

21.4

From the soft to stiff clay layer, representative undisturbed samples were collected. These
samples were used primarily to establish the compressibilily paramefers to estimate the
settlements of shallow foundation system wherever applicable.

COLLECTION OF GROUND WATER SAMPLES:
Cne 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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2.2
2.21

2.2.2

223

23

NOTE ON GROUNDWATER TABLE RECORD;

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

% The groundwater level indicated in the bore Jogs 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 1.8.2720 {part 4)-1985 and the resuits are

presented in Tables-2.1 to 2.9. The graphical representation of grainsize distribution curve for

the representative samples in each bore is presented in Fig. 2.13 to 2.21.

ON FINE GRAINED SOIL:

On the SPT sample index praperty tests were conducted to estimate consistency. These test
results are presented in Tables-2.1 to 2.9. The graphical representation of hydrometer analyses
curve for the representative samples in each bore is presented in Fig, 2.22 to 2.45.

CHEMICAL ANALYSIS TESTS:
On representative soil and water samples chemical analysis tests were conducted to estimate
pH, Chloride and Sulphates and these results are presanted in Table - 2,10,

SUMMARY:

The locations of the field investigation boreholes are shown in site plan given in Fig.2.6. The
average sub soil profiles encountered at each location along with their classification and
engineering properties are presented in Figs.2.1 ta 2.9.

Further, the cross secticnal variation of the sub surface profile through different bore holes in
vertical and horizontai direction longitudinally or transversely are presented in Figs.2.10 10 2.12
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: = BORE MOLE No. BH-01
SEOMARINE SITE INVESTIGATION RECORD
FrE SPIT OF ENGINEERIHG SHERT t | OF I 4
somm | 7
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DIA OF BORE HOLE o
LOCATION Block-1 MACHINE No. HR-01 CHAINAGE (m) . BORE START DATE 247052022
= -
2Ba T
STRUCTURE ’J;'::‘;mm 18 DRRLING METHED Rotary N - BOREENGOATE ||  25/05/2022
CO-ORDINATES
OB CODE GT-£374 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
i | Ot
é iy P g[core D] SPT Dotalls Sample Details Layer Data
5 Time [[Safe® Blowsiom. || .
2Efo 5 e g H “8ll s E g
- - szl c lleig| 2 =3 § No. | Typa |RE (m) § 213 Geotechnical Description
g Hr. §{ Min i 2 & ;‘9 é & g Q % & - - o
. 11| 0o
o To s - -
x 11 ] o8 Filled Up
- Brown Silly Sand With Brick Pats Mix
= 1 2 8 8 16 |H.00 1 55
L i1 f 20
N v
- To j[sc| - 1| - 145 1.5
: 1] 25
b 2 31 4|5 9 [eo00 2| ss
N 1 [ 44 " N Browm,Moist, Siiff, Silty CLAY {CL-ML) &
i Sty CLAY {CI)
L 3 -1 -] - . 300 F 3 | ubs Clay of Low & Madium Plasticity
- 12 | 05
- To sci - | -
- 12 | 09
. 4.0
e 4 8 | 13! 15| 28 jA.0Q 4 g8
u 12 25
L W
- Ta sSC - - 445
- § 121 08
(- & o 15120 | 15| 356 [s.00 5188 {-50
L =]
- | 12| 80 ¥
A To scf - | - ©-45
N 12 54
— & 18|25 20! 45 |lB00 6| s |-80
- Brown,Maist,Poary Graded,Pred. Find
- 545 V Gralns @ Parls & Pred. Medium Grainz @
- 14 | QD ) Parts,Madium Dense & Danse, Poorly
- Te sc . - Graded SAND - Slity SAND (SP-5M) &
E 1€ 08 Silty SAND {SM)
- 12 20f 25| 45 [i7.50 l 7188 .15
— 8 14 25 7.95
- To BC - -
L 14 24
o 12| 8] s 17 Jo0o || 8| ss | 00 L3 90
E o.25 Brown,Grey,Moist,Poorty Graded,Prad.
L i4 | 55 ¢ Medium Gralns, Fine & Madium Grains,
- To scll . i} Mediurn Dense,Poorly Graded SAND -
" 14 | 59 Silty SAND (SP-SM)
s 18
€5 - Cate Sample 0S - Distuibed Sample LOGGED K. Sivasankaran PROJECT SITE DETAILS REMARKS
55 - Split Spoon Sampls 5C - Soil Cutter DATE 240812022 GROUND LEVEL (m) || ¢.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED A, Vinath WATER TABLE (m} | 4.30
WS - Wash Sample DB - Dismond Bit DATE 1600812022 CASING DEPTH (m} i| 0.00
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- BORE HOLE No. BH-01
GEOMARINE SITE INVESTIGATION RECORD
b e D SHEET 2 [OF] &
150mm |
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DA OF BORE HOLE po
LOCATION Block-1 MACHINE No, HR-01 CHAINAGE {m} - BORE 5TARY DATE 2410512022
2 Bagement + Stlit + 16
STRUCTHRE Upper Flaors DRILING METHOD Rntary N - BORE END DATE 2510572022
CO-CRDINATES
JOB CODE GT-2374 FLUSHING MECIUM Bentonite E - TOTAL DRILL DAYS 2
E‘ Orifing prodress &g |[coreOeta] ST Details Sample Details Layer Data
B _ i Ealles B N R
'S £ . TFime % § § 5‘ 3‘3 lowsiom p 2 . 2 g
: 1= v | g5l% & g 2|3 |2]cs E No.| Type [RL(m} & 2 3 Geotechnical Bescription
E 194{ 13| 8 21 JHo.50 21 55 |-10.5
B Brown, Gray,Moist, Poorly Graded,Pred.
C_ 4 151 20 10.85 Medium Grains,Fing & Medium Grains,
- Medium Dense,Poorly Graded SAND -
F To sC -1 - Silty SAND (SP-8M]) & Silty SAND {SM)
u 15 { 23
L 12 3|als| o 1200 i 10| ss |-120 2120
[ t2.45
- 15 | 47
= 13 To scif - | -
: 15 | $2
[ Black,Dark Grey,Moist.St#, Silty CLAY
- L7} 2| 5| 61 411 {1400 l t1| s5 |-140 (CH} Clay of High Plasficity
X 14,45
Fo o] 16| 20
= 15] & To sc| - -
FoS| e |
"
L o~
E- 16 1 3 4 7 16.90l 12| 85 ]-16.0 LS | 16.0
- 16.45 \‘Q
C 17 | o5 \
- T sc| - - .
47 17 ° ca ) Black,Dark Grey, Moist, Medium St Silty
. \\N CLAY (C!) Clay of Medium Plasticity
o W
- 18 36| 4 to[taoofl 43| s8 |-ta0 \:‘\&‘:‘ Lo 180
C 18.45 \\\\
L. N
= 17 1 37 \\:
P 19 To scf - - NN Black,Dark Grey,Molst, Stiff, Silty CLAY
- 17 | 42 \ N (Cl) Clay of Medium Plasticity
C \: Shelis Mix @ 20.0m Sample
o \\\
L 20 4| 8] 8| 14 [20.00 l 14| ss | 200 \\\\Q
L 20.45 \$\\\
C8 - Core S8ample DS - Gisturbed Sample LOGGED K. Sivasankaran PROJECT SITE DETALLS REMARKS
S8 - Split Spoon Sample 8C - Soil Cutter DATE 2410512022 GROURD LEVEL {m) | 990
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED A, Vinath WATER TABLE [m] 4.30
WS- Wash Sample DE - Diamond Bit DATE 161062022 CASING DEPTH (m) || 0.00
&
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” BORE HOKE No, BH-01
SOMARrINE SITE INVESTIGATION RECORD
THE GPVRIT OF ENGIHNEERING SHEET 3 f or I 4
PROIECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING 1A OF BORE HOLE ‘5:‘:"‘ N4
LOCATION Block-1 MACHINE No. HR-01 CHAINAGE {m} - BORE STARY DATE 2410512022
8 t + Shlt + 16
STRUCTURE 35:::': I'-’Ioo:s CRILING METHOD Rotary O ORBIATES N - BORE END BATE 2510512022
JOB CODE GT-2374 FLUSHIN G REDT LM Bentonite £ - TOTAL DRILL DAYS 2
T
§ ’ p’;f m"x”’ 55 Core Detalls| SPT Details Sample Datails Layer Data
- Time 53 e Bowsiom, 1,
5 E 23 1 F =
-~ = =
ﬁ - § . §S § g gl e 2w - % & IMo.| Type {RL(m) g Z § Geotechnical Description
§ He | Min | =3 g g €58 g Ls| o 3
- 21 09 | 20
L To 5C - - Black.Dark Grey,Moist S, Silly CLAY
- oo | a0 {CH Clay of Madium Plasticity
L 22
" s |13i 8] 21 [paso l 151 ss 225
:_ 2l 22.95
o 10 | 20 A Grey,Moist,Poory Graded, Fina to Coarse
o Te sel - - : L Sand With Gravels,Medium Dense,Clayey,
" | 32 77 Slity SAND (SC) With Lenses of Flssile
— 24 , 4 Clay
- 25 & 13 23| 27| 50 l2s00]| 16} s5 |.250 /A 181280
S b
= ]
: % 25.45 /
3 /
= 26 i i % Sc Grey,Brown,Moist.Hard,Fisalle Slity
C o - B CLAY (CH)! Soft Shale Texture
- 1] 30 Fissile Clay of High Plasticity
e 27
E 2T f 45 | 39 84 2?.501 17| S5 |-27.5 4 L9 i2r5
-:_ 28 27.95
C 12 T 2 Grey, Yellow Gray,Moist, Poorly Graded,
- ] 5C§{ - - Fins & Medlum Grzins Sands Very
L. 24 12] 48 Dense, Sty SAND {3M)
- 110§ 30.0
- 30 1562::’;6“81 for »100 GODDl 18 55 -30.0 o mm
- : ‘°"‘r 30.15 Texture,Hard, Lithified SHALE Rock of
N R G T y
8 - Core Sample 08 - Bisturbed Sample LOGGED H. Bivasankaran PROJECT SITE DETAIL: REMARKS
33 - Split Spoon Sampla SC - Soil Cutter DATE 25/0642022 GROLUND . EVEL {m) 000
UDS- tndlsturbed Sample TCA - Tungsten Carbide Bit CHECKED A Vinoth WATER TABLE {m} || 4.30
W5 - Wash Sample DB - Diamand Bif DATE 18i06/2022 CASING DEPTH [m} 600
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— BORE HOLE Mo, BH-01
SEMARINE SITE INVESTIGATION RECORD
=L AAVIAIRII ML SHEET 4 |OF| 4
THE SPHRIT OF ERGINEERRNG
i50mm|
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DIA OF BORE HOLE ™ v
LOCATION Block-t " MACRINE Ho. HR-01 CHAINAGE {m) - RORE START DATE || 24/05/2022
STRUCTURE 2 B“J mr:t;l SlrIil e DRIELING METHOD Rotary M BORE END DATE 251052022
ppar oore LO-ORDINATES
08 CODE GT-2314 FLUSHING MEDTUM Bentonite E TOTAL DRILL DAYS 2
i Driling propress e
% or mutrs 58 Core Delails SPT Details Sample Detalls Layer Data
-3 T 5a ™ Slowsaiem. -
15 P IR ] e 2ol < :
c ||& &5 % § g fw g9l 3 & | Ne| Twwe |RLLm 3 2 Gaotechnical Dascription
g Hr [ Min. |f2~ g k: & = s é | g o >
X 14 | 08 -
5 To BB - - -
- i4 | 35
[ 31 -
N Grey,Fine Grains Structure,Flssite
" g’ Tewture, Hard, Lithified S8HALE Rock of
F 2115 35 . Gondwana Formation upto 31.0m
- % To SC - - Beyond 31.0m. Grey,Moist,Sub Fissile {o
[ 3—- 16 | 10 Fisslie Texture Hard, Fissile CLAY! Soft
— 32] &y - SHALE of Gondwana Formation
— 33 33 1 {1cm 1>100|3300f] 10| ss | 330 -
: Penet for 33.26 L1383
» . £8Blows
-3
- 35|
:— k1
— 37
— 38
L 39
. 40
CS - Core Sample D5 - Distuebed Saimgle LOGGED K. Slvasankaran PROJECT SITE DETAILS REMARKS
S8 - Split Spoon Sample S~ Soil Cukler OATE 2516512022 GROUND LEVEL {m} j| 0.00
UDS- Undisiurbed Sample TFCH - Tungsten Carkide Bil CHECKED A, Vinoih WATER TABLE {m) 4.30
WS- Wash Sampla DE - Diamand Bit DATE 1662022 CASING DEPTH (m) || 8.00

Borehole terminated at 33 m depth below E.G.L.
FIG.2.1 Sub Sail Profile at BH-D1 Location
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— ECRE HOLE No. BH-02
SEOMARINE SITE INVESTIGATION RECORD p— —
1somm |
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DA OF 80RE ROLE || ——
LOCATION Block-1 MACHINE Na, HR-01 CHATNAGE {m} - BORE START DATE 2010512022
2 Basemant + Stilt + 16
SFRULCELIRE DRILUING METHOD Ralarv N - BORE END DATE 2310512022
Uppar Floors CO-ORDINATES
JOB COBE GT-2374 FLUSHING MEBIUM Bentonite E - TOTAL DRILL DAYS 3
5 "'i":';fmff“ 3 @ [[Core Detaits SPT Datalls Sample Details Layer Data
w =
- Time Saglle= Blowsfcm, .
§ Elf 4 s2l&z) X Zz| s B p N
o = e |22 = 2 [ No| Twe {RLimlff & 2| 9% Geotechnlcal Description
2 131 a | SIEl 21§13 S) a 3 8
3 . - [, -2 Fi & ‘Ié 8 (7]
- 14 | 00
L To scl - -
: 14 § 12
- 1 7112 5] 27 [poo 1] 8%
" 14 | a7
B s
: To sl . ] 1,45
- 4 | 41
5 Brown,Maist,Very SUff, Silty CLAY (CL &
— 2 811 )12) 23200 |} 2| S8 Gl) Clay of Low & Medium Plasticity
= 15 | 00
N W
. To sCf - - 245
. 15 { 38
3 6 {4 | 11| 22 [3.00 3| ss
C 15 | a0 R
u To scf - | - 345
- 15 | as
C 4.0
4 9 |12 40 22 j4.00 4 88
- g 15 | 55 445 ¥ Brown,Muaist,Poorly Graded,Pred, Fine
L IS T scff -1 - : Grains Sand,Silty SAND (SM} With Little
N ‘3 15 | 58 & Non Plastic SILT
s 4 |10]27] a7 [500 {| 5] ss 20
L 16 | 17
N W
- To sc il - - 545
: 16 | 22
- 6 61 9] 25| 34 [800 6 [ ss Brown,Moist,Paorly Graded Fine &
- Medium Grains Sand,Dense, Sty SAND
- 15 | s0 B.45 N {SM) & Clayey Silty SAND (SC)
- To scf - | -
-, 6 | 56
- 8 | 11f12] 23 |i750 l {5875 L3175
— & i7 | 20 7.95
: To scl - -
. 171 24 Grey,Moist,Poorly Graded,Fine & Medlurt
- Grains Sand,Pred. Fine Grains
- Sand,Medium Dense,Poorly Graded
e 5 [ 6 81071 18 [o.00 8| ss | -en SAND - Slity SAND [SP-5M) & Silty
- o " SAND (SM)
o <
s % | o 9.45
: e To sCy - -
B -
F | 11 ] e
C8 - Core Sample 08 - Disturbed Sample LOGGED K. Slvasankaran FROJECT SITE DETAILS REMARKS
88 - Split Spoon Sample BC - Soil Cudtter DATE 210542022 GROUND LEVEL (m) || o0.00
UDS- Undistarhed Sample TCB - Tungsten Carbide Sit CHECHED A Vinatk WATER TABLE {m) 4,30
WE - Wash Sample 0B - Olemond Bit DATE 174061202 F CASING DEPTH [m) p.0¢
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—~ BORE HOLE No. BH-02
SMARINE SITE INVESTIGATION RECORD
_____________________ SHEET 2 JoF| «
THE EF1AIT OF ENGINEERING
150mm \/
PROIELT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DA OF BORE HOLE p”
LOCATION Bigcit-1 MACHINE No. HR-01 CHMMNAGE (m) . BORE 5TART DATE 20/95i2022
2 Basement + Stilt + 16
STAUCTURE DRILLING METHOD Rotary N - BORE END DATE 23/05/2022
Uppar Floors CO-CADINATES
JOB CODE GT-2374 FLUSHING MEDIUM Bentonite E . TOTAL DRILL DAYS 3
; D'"“}:f;;‘:?:’“ = gi Core Detafls| SPT Details Sample Details Layer Data
1] i
3. Time H&mile st Blowsfem. ||,
3 Ell 4 5213z £ ol = ki =
-E s _ E; Sls § g w g ek T:; § Ne. { Type {RL {m)t § 2 § Geatechnlcal Desceription
§ Hr. | Min > 2 & & % g % & -
- 3 1t | 16 | 27 |HO.50 9| 85 {105
- Grey,Moist,Poorly Graded, Fine & Medium
: 10.95 Gralns Sant,Pred. Fine Grains
ass {1 " ’ Sand Medium Dense,Poorly Graded
- To scff -1 - SAND - Silty SAND {SP-SM) & Stity
3 11 | 34 SAND {SM}
L o2 s{e|s] 15 12.eul 10| ss |-120 Ld 12,0
2 12.45
- i
- 13 To 8C - -
- i 59
E Black,Dark Grey,Moist, Stiff, Bilty CLAY
— 14 4 7 ¥ 14 |114.60 it] 85 | -14.0 (CL) With Sand Lenses & Slity CLAY
X (CH]) Ciay of Low & High Plasticity
- t4.45
3 2125
— 15 % To SsCH| - 1§ -
- 5 12 29
[ L=
N -
- o
- -1 -1 - fieoo} - |ups|-1s0 LS 1180
3 \\
2 12 | 54 \
: To scff - - N
47 13| o0 DN
: N
: Y
- N
N NN
- .:\\\: Black,Most,Stiff, Silty CLAY {CI) Lean
-8 3 3 5 8 (1800 12| SS | -80S \\ Clay of Medium Plasticity
o . - Y
- NN
C 18.45 \\},‘
- LY
X N
- 14 | oo \\\
C 19 To scf - | - N
3 14 | 10 N
- SN
- NN
- \‘\:\\
L 20 48|12 20 jeoo0i| 3] ss |-200 \\}‘;“:\:‘; L5200
o NNRENS Black Moist Very Stiff, Silty CLAY (Cl}
- 90 .45 \ N Lean Clay of Medium Plasticity
- O 3
CS - Core Sampls DS - Disturbed Sample LOGGED K. Sivasankaran PROJECT SITE DETAILS REMARKS
S8 - Split Speon Sample SC - So#f Cutter DATE 24i0512022 GROUND LEVEL {m} [| 0.00
UDS- Undistwbed Sample TCB - Tungsten Carbids Bit CHECKED A_Vinoth WATER TABLE (m} || 4.30 *(F) - Sampile Falled
WS - Wash Sample DB - Diamond Bit DATE 12i08i2022 CASING DEPTH (m} | 0.00
10




— BORE HOLE No. 8BH-02
SEOMARINE SITE INVESTIGATION RECORD
A LAV Y VS 1 SHEET 3 | or| 4
THE SPHRIT OF EHGINEERING
180mm | ./
PROIECT RAME PROPOSED COMSTRUCTION OF RESIDENTIAL BUILDING DiA OF BORE HOLE =
LOCATION Block-1 MACHINE No, HR-01 CHAINAGE [m) - BORE START DATE 20/05/2022
STRUCTURE 2 Basement + St + 16 DRILLING METHOD Rotary N . BOREENDDATE || 23M05/2022
Upper Floors
CO-ORDINATES
JOB CODE aT-2374 FLUSHING MEDIUM Bentonite £ - TOTALBRILL DAYS 3
—; || Driliing pragress . .
3 Ser melre 3E Core Details SPT Details Sample Details Layer Data
g Time Snflew Blowsfom, N
i€, =B85 2 22l .
- 3 a5l% 2 g w |5 |2 e E g No. | Type |RLim} = Geotechnlcal Description
§ He | Min B2 || S ghels 3 s 15> a
n |
— 21 10 | 40
- To scl - | - Biack,Moist, Very Stff,Silty CLAY (Ch
- 10 | 49 Lean Clay of Medium Flasticity
— 22
: \N“\\
. 11]17] 18] 36 22.5nl 15 | 85 {225 SN 07 |22
[ a3 22.95
- 11| 27
- To scfl - -
ey 11 55
- e Grey,Green Shades,Moist,Pred. Fine
— 26( &4 131191 25 44 ([2500|| 16| 85 {-25.0 Grain Sand Mix,Dense,Clayey Sity SAND
C o (5C)
L i
L e 26.45
N &5
[ ™
- 26 12| 35
- To SC - -
= 12 49
27
L 27 [ 1ocm | >100[i27.50|{ 17| 85 {-275
B Penet for 27.75
u 60Blaws
e 281§
X 4 | 06 Brown Yeliow,Moist,Pecrly Graded, Fine &
- To SCy -] - Medlum Grains Sand, Very Dense, Silty
. 4 ] 28 BAND (5M)
30 47 {5om Penet| >100}{30.00 | | 18 | ss | 300 L9 309
- for 30,20 - - - Gray Moist, Fine Grain Structure,Fissile
- 558lows - - Texture,Fissile Silly CLAY {CH)
CS§ - Core Sample DS - Bisturbed Sample LOGGED K. Sivasankaran PROJECT SITE DETAILS REMARKS
55 - Split Spoon Sample SC - Sl Culter DATE 23/05/2022 GROUND LEVEL (m} || 0.00
UDS- Undisturbed Sample TCR - Tungsten Carbids Bit CHECKED A Vinoth WATER TABLE (m) || 4.20
WS - Wash Sample DB - Diamond Bit DATE 17i06/2022 CABING DEPTH (m} || 0.00

11
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BORE HOLE Ho. BH-02
SEEMARINE SITE INVESTIGATION RECORD
2B INVIAISHNE SHEET 4 I OF l 4
THE SPIRIF OF ENG INEERRHE
Bsomm [ 7
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUELDING DIA OF BORE HOLE -
LOCATION Block-1 MACHINE No, HR-01 CHAINAGE {m) BORE STARTDATE ||  20405/2022
STRUCTURE 2 a“':mm‘;l Stilt+ 16 DRILLING METHDD Rotary M - BORE END DATE 2310512022
ppar oors CO-ORDINATES '
108 CODE GT-2374 FLUSHING MEDIUM Bentonite £ - TOYAL DRILL DAYS 3
4 [Pritneproaressh | o pataits|  SPT Datatis Sample Details Layer Data
e par motre o 8
= T 5o = Blowsicm. .
3| : = § Sz % Zal 5 2 s .
c 12 a5 g g gl w g|lelks g | No.| Type JRL (m) -3 21l g Geotechnical Description
g Hr. | Min f =@ 18 HEA PEEAE: gs) o 3 a
= 31 15 | 15 - - -
- To scfl - | - -
C ﬁ 15 45 - = = Grey,Moist,Fine Grain Structure Fissile
S - Texiure,Fissile Slity CLAY (CH)
L ] N Parily Lithified SHALE Rock & Bayond
ol [ - 30.5m/31.0m Soft SHALE
L ﬁ e - Gondwana Formation
L 33 211 45| 18 63 33,00l 18y 858 | 33.0)~ == -
E | 33.45 —  — TpL10}335
e 34/
- 351
35
— 37
b 38
e 39
e 40
S - Cora Sample 0S - Disturbed Sample LOGGED K. Sivasankaran PROJECT SITE DETAILS REMARKS
S8 - Split Spoon Sample 5C - Soil Cutter DATE Z3405/2022 GROUND LEVEL (m) { 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED A. Vinoth WATER TABLE {m) | 430
WS - Wash Sampte D8 - Diamond Bit DATE 17/06/2022 CASING DEPTH (m} || .00

Borehole terminated at 33 m depth below E.G.L
FiG.2.2 Sub Soil Profile at BH-02 Location

12
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.. BORE HOLE No. BH-03
GngMAmNE SITE INVESTIGATION RECORD
THE SPRIT OF ENGIHEERING | SHEET 1 OF 4
150mm | ./
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DIA OF BORE HOLE
NX
LOCATICN Block-1 MACHENE Ma., HR-01 CHAINAGE [m) - BORE START DATE 18/08/2022
Z Baaement + SGIL+ 16
STRUCTURE Upp:r Eloors DRILLING METHOD Rolary o ORNATES N - BORE END DATE 19/0512022
ioB CODE GT-2374 FEUSHING MEDIUNM Bentonite E - TOTALDRILL DAYS 2
——
i || Driliing progress ] .
E.Jj: oy etfc i@ Cors Delails SPT Detalls Sample Details Layer Data
x T Eale= B }
it ime e 8 g o lowsfom IR -
= g §t 33 = g |2 w2 & | No| Twpe f._}* Geotechnical Description
- H ap=z s [
§. Hr. | Min || & 2llad 5 Y & i?-’ s % > =] a
1} 0b
- To scfl - | -
a 1| 02
-1 7 11: 13| 24 mOl 1| ss
- 19| 10
- To scfl - | - 145
. 11§ 12
5. 2 g 13|18} 31 [jzoo 21 s8
L 1| 2 Brown,Mofst, Very SHff to Hard, Silty CLAY
N To sel - _ 2.45 {CL) & Siity CLAY {CH)
: “ 0 Clay of Eow & High Plasticity
i @ 1.0m Sand & Pred. Silt Mixturs
- 3 9 |15 181 33 {300 3] ss
B 1 | 42
| W
i L 3.45
- 1t | 50
:_ 4 21411111 22 [4.00 4 | 58
- 12 | o4
C W
- To sci - - 445
N g 12 06
- 5| 16|27 | 23| 50 500 [| 5] ss 2.8
1S 12 18
3 o« \
- [T To fscf -t - o438
- 12 20
— 6 22| 20§ 20| 40 He.00 6| 85 | 6.0
E 12 3 6.45 W
- To HsCf -] -
:_ 7 12 34
E Brown,Molst,Poorly Graded, Fine &
- 1046 ] 16| 32 [750 71 88|75 Medium Gains Sand Dense,Silty SAND
5 l {SM} & Poorly Graded SAND - Silty
- SAND [SP-5M
-8 12 | 48 798 )
- To scil - -
- 12 | 50
e 9 1918|121 30 feco l 8| 85 {-90
- 14 | 05 9.45
- To scl - -
E o 14 | o8
5 - Cors Sample DS - Disturbed Sample LOGGED O.Venugopel PROJECT SITE DETAILS REMARKS
55 - Spht Spoon Sample SC - Soil Cutter DATE 18/052022 GROUNDLEVEL [m) || 0.00
UDS- Undistrbed Sample TCR - Tungsten Carbide Bl CHECKED 8. Tysanraj WATER TABLE fm) || 4.30
WS - Wash Sample DB - Diaimond Bil DATE 22/0612022 CASING DEPTH (m} [| 0.60
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' BORE HOLE No. BH-03
S GMARINE SITE INVESTIGATION RECORD
Thiks SPIRST OF ENGREERING SHEET Z 10K 4
1somm | S
PROIECT HAME PROPOSED CONSTRUCTHION OF RESIDENTIAL BUILDING DlA OF BORE HOLE o
LOCAFION Plock-1 BSACHINE Na, HR-04 THAINAGE {m) - BORE $TART DATE 1810572022
STRUCTURE 2 8“: m i’:‘tl-‘:osut:: +16 CRILLING METHOD Rotary N - BOREENDDATE || 19/0572022
pEs) CO-ORDINATES
108 CObE GT-2374 FLUSHING MEDILEM Bentonite £ - TOTAL DRILL DAYS 2
é D’"[;';?:;;:’:“ Eg Core Details! SPT Detalis Sample Detalls " Layer Data
g E — 1
ﬁ g . Thre % § §a§ " Blowsfecm. ? o . 2 .
c I8 N ENTEE: g | w sy ig 3 E | No| Twe [RLgm & 2 § Geotechnical Description
§ Hr. | Min |2 ale 8 P "c." b 2 ll® - 5
» Brewi, Voal Paoiy Graded,Fme & |
s Medium Gains Sand Dense, Siity SAND
- al 2] 2! 4 loso l a | ss |-tosjilitllt2lt08 {SM) & Silty SAND (SP-SM
- .
- -
2 10.95 \\\\
= 11 20 \‘Q\‘\: Black,Dark Grey,Molst,Very Sofl, Sty
- To sCq - - \\ CLAY With Lensas of SAND (Ci}
- 14 1 24 \\‘\ Clay of Medlum Plastlcity
L. 12 3|8 ]10] 16 12.0&1 10| ss |-120 \\ £31129
u 12.45
- 14 | 3
=13 To 8C - -
- 14 | 40
E Black,Dark Grey,Moist, Siiff to Very
e 14 2 8 8 14 ||14.00 1] &5 | -140 SHff, Silty CLAY (CH) Clay of High
2 Plasticity
- 14.45
F ] M
=siS| Te fscf - -
L 1S 5
- 2
- 0
N -
16 215|810 16.00\1 12} 88 {160 Zmi
- 16.45
15 | 15
- . 15 To . el -] - Back,Dark Grey,Moist,SUH.Silty CLAY
3 {CH) Clay of High Plasticily
18 5 8 g 17 18.001 13| 88 | -18.¢ L5180
A 18.45
15 | 38 Black,Moist,Very Stiff,Sltly CLAY {CH)
—~ 19 To sCH - - With Shells Mix
3 16 | 48 Clay of High Plasticity
e 20 o |43 | 18| 32 l2000f| 14| 55 |-20.0 A £8120.0
» Green,Brown Shades,Moist,Hard, Silty
- 20,45 CLAY {CH) With Sand Mix at Times
CS - Core Sample DS - Disturbed Sample LOGGED D.Venugapat PROJECT SITE DETAILS REMARKS
88 - Splt Spoon Sample SC - Sait Cutier DATE 18/05/2022 GROUND LEVEL {m) || 0.00
UDS- Undistwrbed Sample TCB - Tungsien Casbids Bit CHECKED S.Tysonra] WATER TABLE (m) || 4.30
WS - Wash Sample DB - Diaenand Bit DATE 2210672022 CASING DEPTH (m} || 0.00
14
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: = BORE HOLE No. BH-03
SESMARINE SITE INVESTIGATION RECORD
THE GBIkt GE EHGNEERING SHEET 3 |OF| 4
15omm{
PROJECT NAME PROPQSED CONSTRUCTION OF RESIDENTIAL BUILDING DIA OF BORE HOLE -
LOCATION Block-1 MAACHENE No, HR-01 CHAINAGE (r) - BORE START DATE §f  18/05/2022
STRUCTURE ? B”Jms':tr_.'; St:'st 18 1 pmiune MemHon Rotary N - BOREENDDATE {  19/05/2022
R CO-ORDINATES
OB CODE GT-2374 FULSHING MECIUM Eentonite E - TOTAL DRILE DAYS 2
e
_ Drilling progress . i . .
E sar melre &8 Core Details SPT Details Sample Delails Layar Data
- Time Galle= Blowsfcm, .
Eel, S8lI53] » zol 0 .
2z lesls % -3 - alefesd]| & |Y|mwefrmf 3 2y & Geotechnlcai Descrlption
,j% Hr. | Min. [} >3 g hi o oy ) M E - -
L ™~
e 213 &
o Total driflingfj sci - .
- E {ime Ohr
- 5 2mins
| h 2l
- 22
E Green,Brown Shades,Moist, Hard, Silty
- — 15| 27| 28} 56 |[22.50 5] 85 |-225 CLAY {CH) With Sand Mix at Timss
[ : Clay of High Plasticity
o 22,95
= Fi]
; Tolal driling . .
- tima Ohr sC
- 24 28mins
25 19{ 20| 20| 40 [j25.00 l 16 | ss |50 Pl
- 25.45
26 | Total dritingl Yeltow,Grey & Brown Shadles,Most,
- o fmeOhr ff 8C - - Foorly Graded,Fine & Medium Grains
C o 20ming Sand Dense,Claysy Silty SAND (SC)
in
C =
L &
L L !
i 2? / g
. 45 [ 1toam 1>100f2750 (| 17| 85 | 275 |
B Penet for 27.75
N L' S0Blows
— 28
E Total drilling Yellow,Grey & Brown Shafies.Moi"sL
2 time Dhy BG - - Paorly Graded,Fine & Medium Grains
- 50mins Sand With Traces of Goarse Sand,Very
— 29 Deanse Clayey Slity SAND (5C)
:- 30 40| 10om | =100 30'00\!’ 181 3% Brown, OIS, Fine Grams Sunoiure, Fissne
- Penet for 30.25 - - - Texture,Hard,Fisslle SILTY CLAY
- S0Btows i (GHYSoft SHALE of Gondwara.._|
€S - Core Sample DS - Disturbed Sample LOGGED D.Venugopai PROJECT SITE DETAILS REMARKS
85 - Split Spoon Sample EC - Boil Cutter DATE 19/05/2022 GROUND LEVEL (m) | o000
UDS- Undistrbed Sample TCR - Tungsten Carblde Bit CHECKED E.Tysonraj WATER TABLE (m) 4,30
WS - Wash Sample OB - Otamond Bit DATE 224062022 CASING DEPTH {m} | 0.00
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- BORE HOLE No, BH-03
GCrOMARINE SITE INVESTIGATION RECORD
A AL L = SHEET 4 JOF{ 4
THE SFRIT F ENGINEER NG
180 |,/
PAOJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAE BUILDING DA OF BORE HOLE o
LOCATION Black-1 MACHINE No. HR-01 CHAINAGE (m) . BORE START DATE 1870512022
STRUCTURE 2 Bas‘:m:r:::;t::t *16 ¥ oriune METHOD Rotary N - BOREENDDATE || 19/05/2022
ER CO-ORDINATES
OB CODE GT-23714 FLESHING MEDILM Bentonlte E - TOTAL ORiLL DAYS 2
- Diilling pregress -
8 Jor molre 58 Core Detalls SPT Detalls Sample Details Layer Data
- Ti Eollea Blawsfomn.
e me _S8L3) = 2 [ . .
£ ﬁ e % E‘, w | 8|9 ik 2 § de. | Type [RIL(m)j § 3 § Geotechnical Description
§ Hr. | Min. { > 5 g gl = by “ | g liw - i
- 34 - -
- by - - Brown,Molst,Fina Grains Structure, Fissile
T Texiure,Hard, Fissile SILTY CLAY
- % o {CH)iSoft SHALE of Gondwana
» 32 a 14 05 Formmation
2 e e Lithiffad Shale Rock @ Locations
- To SC - - - -
- 14 50
- 33| 45 [gem Penet] »100[133.00 | | 191 S5 |-33.0 - -
r for 33.23
E 50Blows __lt1ol 333
e 341
L
[ 35]{
— 36}
— 37
= 28]t
L~ 20
L. 40
C5 - Core Samgle S - Disturbed Sample LOGGED D.Venugopal FROJECTY SHE DETAILS REMARKS
S8 - Split Spoon Sample SC - Soit Cutter DATE 191052022 GROUND LEVEL (m) || 0.00
UDS- Undislurbed Sample TCB - Tungsten Carlide Bil CHECKED 5.Tysonra) WATER TABLE [m) 43D
WS - Wash Sample DB - Diamond Bit DATE 22i06/2022 CASING OEPTH {m) i 0,00

Borehole tarminated at 33 m depth below E.G.L
FIG.2.3 Sub Seil Profile at BH-03 Location
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' —y BOAE HOLE No. BH-D4
GEOMARINE SITE INVESTIGATION RECORD
______________________________________________ SHEET s TOF] 4
THE SPIRIT OF ENGINEERING
1%0
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DIA OF BORE HOLE N:'“‘ v
LOCATION Blocks2 MALHINE Ro. HR-01 CHAINAGE {m} - BORE START GATE 1240512022
strucrupe || 2 Sasement & STHAE oy meriop Rotary N . BOREENDOATE ||  14/05/2022
pper oS CO-OREINATES
10R LODE GT-2374 FLUSHING MEDIUM Bentonite £ - TOTALDRILL DAYS 3
o fPritinoprograss) Moo Detailsi  SPT Details Sample Details Layer Data
A5 par metre g a2
3 € Time % § § § " Blowsicm, 2 4 . 2 .
fz § Hesls 3 g «lg|giE 3 é} No. | Type |RL im) % 2 § Geotechnical Description
E Hr. Min. IZ‘Q, |9 d”: = g 0 c o > Jor
1 o
- Y
E ] o] w ':“\\\\\Q
: To scyl - - S
3 10 | 54 \‘;\": :‘\\\
- b
- )
2 1 48§11 ]| 19 [lioo 10 ss |0 %\\\E\Q\\
B 1108 145 ¥ .\\\:\\:
N To 5C - - N \\\\
- 1] 12
- \\ Brown,Moist,Very Stiff & Stff at Times,
s 2 4 6 ] 14 jj2.00 2 58 Silty CLAY (Cl1 & CL)
N Clay of Medium & Low Plaslicity
. 111} 25 b 45 ¥
- To SC - - .
- 11 28
— 3 8] 8] 91 17 l[3o0 3| ss
3 1| 51
. AR Y
C o fIscf -| - 34
- 1 53
4 4} 5| 5] 10 flace 1] 4] ss 40
- 12 { 15 a5 W Brown,Moist, Poorly Graded,Fine Graln
- To &8C - - . Sands,Loose,Fine Sandy SILT (ML)
N N[ 12| w7 Sandy Sili of No Plasticity
n =]
it B 8 | 16| 18| 34 j5.00 6] 85 | 60 L2150
L o
- | 18] 00 \E
; & +o sl - |- 5.45
- 16 | o2
& 16| 18| 20| 38 |6.00 l 6| ss |60
L 16 | i5 6.45
N To scil - . Brown.Light Green at Times Maist, Poorly
- 6| 17 Graded,Fine & Medlum Grains Sand
b 7 Fraction,Dense & Medium Dense, Silty
- SAND (SM) & Paorly Graded SAND -
8 Silty SAND (8F-SM)
- 2§ 14| 16| 30 {7.50 l 7 88 | 75
5 16 | 32 795
- To [scf - | -
- 16 34
— 3| 4] 5] 9 famo l 8| s8] 90 L3120
C 16 ] 51 45 / Black,Dark Grey.Moist,SIiff,Silty CLAY
A To scll - | - {CH) Clay of High Plasticity
= 40 16 55 é,
€5 - Core Sample DS - Disturbed Sample LOGGED B.Venugopal FROJECT SITE DETAILS REMARKS
£5 - Split Spocn Sampls SC - Sol Cutter DATE 12/05/2022 GROUND LEVEL (m} || 0.00
UDS- Undistwbed Sample TCB - Fungsten Carbida Bit CHECKED S.Tysonraj WATER TABLE {m} | 4.00
WS - Wash Sample B8 - Diamansd Bit DATE 2206i2822 CASING DEPTH {m} ] o.00
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BORE HOLE No. BH-04
SITE INVESTIGATION RECORD
SHEET 2 |OF| 4
150mm V/
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING - DIA OF BGRE HOLE o
LOCATICN Block-2 MACHINE No. HR-01 CHAINAGE [m) - HORE START DATE 12i05/2022
7 Basement + St + 16
STRUCTURE Upper Flaors DRILLING METHOD Rotary N - BORE END DATE 14/05/2022
C0-OROINATES
JOB CODE GT-2374 FLUSHING MEDIUM Bentonite E - TOTAE DRELL DAYS 3
] Drilling progress .
o ser metre %8 Core Details SPT Details Sample Detaiils Layer Data
z Time (&3 e Blowsiam, |,
$El s 5 2 c% gl 2 3l £ 3 5
- o 2 Ho. | Type |RL{m) X 21l 5 Geotechalcal Description
£ i3 . alaflw |8 |49 o
5 we fon | EBIBENE)ET)E £s| & E 3 &
S N 31 4] 5| 9 ftos0)] 0| ss |-108
LS
" o 10.85
LS| 17 | 0
F g Te scff - | -
- | 17| 14
- 12 35|68 M 12.00\1 0] 88 {120
s 12,45
08 | &5
— 13 To sC v "
- 11
-_-- 14 2 5 5 10 14.001 1] S8 | -14.0
o 14.45
: s | 25 Btack,Dark Grey,Moist, SIff,Slity CLAY
15 To scil . . (CH) & Silty CLAY {CI) Clay of Madium &
= 05 | 30 High Plasficity
a {@18.0m Shells Mixlure
F Hew /
- 16 g 2 4 5 9 [He.00 12 ] S5 |[-16.0 <
- S NN
L |[@ 16.45 NN
; E‘E i0 | oo a0
- Ta 3C - -
L. 17 10 | 08 \.,
: \\:
: WY
— 18 2| 5| 8| 13 8oof{13] 55 [-480 \\:\‘\
s "y ™,
: \\:\ N
¥ 18.45 \‘\
- 10 | 45 \:\%\
- 19 To 5C Y - - N N
- 16 | 51 \»\ N
C ‘\R
L 20 o | 1) 21| 34 feooo || 1| ss |-200 BISSSEBNL :
[~ Sand Mix
- 2045 Giay of High Plasiicity
€8 - Core Sample DS - Disturbed Sample LOGGED D.Venugogal PROJECT SITE DETAILS REMARKS
58 - Spfit Spoon Sample SC - Sk Cutler DATE 13i05/2022 GROUNDLEVEL {m) || o
UDS- Undishwbed Sample TCB - Tungsten Carbidzs Bi CHECKED 8. Yysonra) WATER TABLE {m) 4.00
WS - Wash Sample DB - Diamand Bit DATE 2206/2022 CASING DERTH (m) || 0.00
i8




— BORE HOLE No. BH-04
SEOMARINE SITE INVESTIGATION RECORD
___________________________ UMNE SHEET 3 |oF i 4
THE SPIR{T OF ENGINEERING
w@omm |
PROJEET NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DIA OF BORE HOLE -
LOCATION Block-2 MACHINE No. HR-0F CHAINAGE {m} - BORE 5TART DATE 12/05/2022
STRUCTURE 2 Ba’:f“’e"‘;i SHEA1E B omiunG METHOD Rotary N . BOREENDDATE || 14705/2022
il CO-ORDINATES
JOE CODE GT-23714 FLUSHING MEDIUM Bentonite E - TOTAL BRELE DAYS 3
H Drilling progress
é srmotve || 5 8 Gore Detafls SPT Details Sample Detalls Eayer Data
3 7 Time s " < Blawslcrm. . -
2= SPISE| o -1 [ 5 [=] %
= PR : o | w» = No. | Type |RL¢m) 2H ¢ Geotechnlcal Description
£ Ja fz2ofEel S e | S |2 HES] & g Q
é.m Hr. | Min. i ale & & g é g [|w - a
— 21 ]38 Green,Moist,Hard,Silty CLAY (CH) With
- To scH - | - Sand Mix
u i1 | &0 Clay of High Plasticity
— 22
C 19]20] 35| 58 22‘501' 15| ss |-225 31225
- 22.95
o 23
- % To?al drillinglt scl - .
- time Ghr
L 24 % 15mins
[ A
E Grey, Yellow Shades at Times,Hard, SHty
L 25 26| 35| 35| 70 [lsoo|(| 161 ss | 250 S CLAY (CH) & S"Wﬁi';f"' {Cl) With Sand
- R
C NN Clay of Medium & High Prasticity
n 25 45 .
- N
X R
- 26 15 | 15 ‘\::\\
F To SC - - \\
= 15 ¥
- \Q
- NN
E = 33| 41 [Fg|>100fers0 (| 17| ss |-27.5 it 0 215
" 'gf i
E ol 53 27.90
2 E
o R
" 08 Grey,Moist.Fine Grain Sand Mix,Hard,
. ﬁ Te sC - - Sandy Sty CLAY (CL) Compressed in
- & 00 Nature/Cemented
= 29\ Sandy Clay of Low Plaslicity
B 2
B <+
- -
C L7 130.0
- 30 501 12cm | >100)(30.00 ): 18 | SS | -30.0 ErowT, MoTst,F INE G1ams SUUCIore, Fisste
- Penat for 30.27 - Texiure,Hard, Fissile SILTY CLAY
: S0Blows o (GHVSoft SHALE of Gondwans
C5 - Core Sampie D5 - Disturbed Sample LOGaED D.Manugopal PROJECT SITE DETAILS REMARKS
S8 - Spht Spoon Sampie SC - Seil Cutter DATE 1410812022 GROUND LEVEL fm) || o.00
UDS- Undisturbed Sampla TCB - Tungsten Carbide Bil CHECKED 8.Tysonra} WATER TABLE {m) || .00
WS - Wash Sample DB - Diamond Bit DATE 22106f2022 CASING DEPTH {m) | 0.00
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BORE HOLE Na. BH-04
S MARINE SITE INVESTIGATION RECORD
e SHIRIT OF EROIHEERING SHEET 4 |OF] 4
150mm \/
PROJECT HANE PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DA OF RORE HOLE pr
LOCATION Block-2 IMACHINE No. HR-01 CHAINAGE (m) - BORESTART DATE || §2/05/2022
st mssmar
STAUCTURE 2 5“;““:':‘.;0?: 161 pruums MeTHOD Rotary N . BOREEND DATE [|  44/05/2022
PR CO-ORDINATES
108 .CODE GT-2374 FLUSHING MEDIUM Bentonlte 3 - TOTAL DRILL DAYS 3
- Driﬁng prograss i . .
g per metre i§ @ Gare Details SPT Details Sample Details Layer Data
- T Eale= Blowsfem. |} .
dgl, L0883 = = B 2 s
B 2~z 2 Q -5 2 | Mo | Type [RL{m)fl B 21 = Geotechnical Description
2 we [ [S81EE] S 1S 1312428 8 g &
2 h IFelegl e 28 ||®
— 31 - -
- b - - Brown,Mois!,Fine Grains Structure, Fissile
o < Textine,Hard,Fissile SILTY CLAY
- -] o {CH)}/Soft SHALE of Gondwana
[ (= Formation
a2 | 10 | 48 Lithified Shate Rock @ Locatfons
N To SC - - - -
- 12 20
- 53 60 [7Cm Penet] >100[[33.00 || 18] 55 |-330 - -
L for [33.23
E [ S0Rlows L8333
- 34
~ 35
o 36
37
38
— 19
. 40
CE - Core Sample DS - Disturbed Sample LOGGED D.Venugops PROJECT SITE DETAILS REMARKS
§5 - Splt Spoon Sample SC - Soil Cutter DATE 14/05/2022 GROUND LEVEL (m) || .00
UDS- Undlisturibed Sample TCH - Tungsten Cerbide Bit CHECKED 8.Tysonrgj WATER TABLE (m) || 4.00
WS - Wash Sampla DB - Dlamond Bit DAYE 22/06/2022 CASING DEPTH (m} || .00

Borehole terminated at 33 m depth below E.G.I.
FIG.2.4 Sub Soll Profile at BH-04 Location
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’ EORE HOEE No. BH-05
S SMARINE SITE INVESTIGATION RECORD
THE SeTRIT OF BHGINEERING SHEET 1 ]9F] 4
50mm | L/
PROJECT NAME PROPOSED CONSTRUCTICN OF RESIDENTIAL BUILDING DA OF BORE HOLE o
LOCATION Block-2 MACHINE No. H"d”:"" AutaTrip | o anaGE () - BORESTARTDATE | 02/05/2022
amtmer
2 Bagamant + 5tiit + 16
STRUCTURE CRILLING METHOD Rotary N - HORE END DATE 05/05/2022
Upper Floors CO-ORDINATES
0B CODE GT-2374 FLUSHING MEDiUM Bentonite E - TOTAL DRILL DAYS 4
i | Dilif
§ o ese 28 Gare Detalis SPT Detalls Sample Detalls Layer Data
- Ti Salle= Blowsiem. |} .
% g, imea Eo § § E i owsfom % g c ﬁ
b LHb 2 o= a MNo.[ T Geotechnlcal Dezcription
5 2 ) o B all o w = -0 o ype
§ Hr. | Min. E: 5 ° é & )y 3 z % - o 2
C 14| 1
- Ta gc " -
- 14 18
= 1 3| 45| 9 ftoo ]| t] ss
N 14 | 42 ; :
- To sel - : 1.45 Brown.Moist,Medium SHff & SHff,SHty
- CLAY (Cl} Clay of Medium Plasticity
B 4] 49
~ 2 23] 3) 6 200 2| ss
N 5| 47
5 A5 WV
- To jscf-| - 24
- 15| 23
L 3 2|86 12 a0 3]ss 22
5 151 44 Brown Gray,Moist, Poorly Graded Fine &
- A . sC i 3.45 WV Medium Grains Sand,Medium Densze, Silty;
S ° 5 - SAND (SM) With Clay Binder of Little
S 12! 40 Piasticity
4| 2|+ ] s8] & fs00 || 4| ss| 0 '
B < 16 | 12 Brown,Moist,Poorly Graded, Fine &
- T scl . . 4.45 W Madium Grains Sand,Loose, Slity SAND
% ¢ - {SM) With Clay Binder of Littie
A 16 5o Plasticity
L s s| 7|8} 1s r.no 51 ss | 56 L3195
C 18 | 37
- i/
- To scl - ) 5.45
- 1% | 4t
— 6 5 6| 71 13 {800 8] ss | -60
[ y
. 7| 18 6.45
» To 3C - - Browa, Grey,Moist Poorly Graded, Fine &
E s 17 ] 23 Medium Grains Sand Medium Danse, Silty
™ SAND {SM} & Poorly Graded SAND -
C Slity SAND (SP-SM)
F 517|815 {750 l 7| 88|75
F o 0o | 05 7.95
- To 3C - -
- o~ 09 H
P o8
o <
C 3,
B (1]
Rk 2 2|2 4 fooo |{8]ss]-s0 K190
- o
[ 08 | 34 945 Grey,Mist,Poorly Graded,Fine & Mediurm
o To sc ] - . Grains Sand,Loose,Slity SAND (SM}
C 10 09 | 40
CS - Cote Sample D5 - Dislurbed Sample LOGGED Karthik Prabiu PROJECY SITE DETAILS REMARKS
S5 - Split Spoon Sample SC - Soil Culter DATE 0310512022 GROUND LEVEL im) |  0.00
UDS- Undisturbed Sample TCE - Tungstan Carbide Bit CHECHED S.Tysonraj WATER TABLE {m) || 400
WS - Wash Sampte DB - Diamont Bit DATE 2210542022 CASING DEPTH (m) | 0,00
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i BORE HOLE No. BH-05
S MARINE SITE INVESTIGATION RECORD
TRE ST OF ERGHIEERING SHEET 2 | OF | 4
asomm | |7
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DIA OF BORE HOLE s
LOCATION Block-2 MACHINE No. ""d'a;':;;":‘: TP ] chamace (m) . BORESTARTDATE || 021052022
2 Basemeni + Stift + 16
STRUCTURE Usper Floors CRILLING METHOO Rotary N - BORE END DATE 05/05/2022
£O-ORIMNATES
108 CODE GT-2374 FLUSHING MEOIUM Bentonlte E - TOTAL DRILL DAYS 4
g [Pinaprosress) .~ lcorevewis  SPT Details Sample Details Layer Data
i o
- F =
5 _ T & Blowsfem, -
% 5 o ime Ec E § > § owslom. P g - T .
F-] @ a (1) =% H
z B Meslzilalle || 2 3 No. | Type |RL (m}}] 2 Geotechnical Description
§ Hr. | Min, ,E»* a 2 5 el ‘?3 g E > 3 g &
E 5 4 3 7 |es0 9 55 §-10.5
_:_ 10.95 Gray,Moist,Poorly Graded Fine & Mediom
— 11 10 { 7 : Grains Sand,l.oose,Silty SAND {5M) &
|- To 5C - - Silly SAND {SP-8M)
= i0 25
- 12 11o]of o 12.00\1 10| 58 | 120 bbb 120
- 12.45
. 11 | 12
C_ 43 To scl . R Black,Dark Gray,Maist,Very Soft, Slity
- 1 18 CLAY (CH) Clays of High Piasticily
— 14 1 1] +] 2 14.00\1/ i1{ 58 140
14.45
" o~ 12 06
— 15 é To EC - -
- e 12 13
a £
- o
- S
— 16 11 1] 1] 2 [Heo i 12| s8
L 16.45
- 12 | 40
- To SCj -~ - Black,Dark Gray,Molst,Vary Sofl, Silty
=17 12 | s2 CLAY (CI) & Silty GLAY {CH} Clay of
F Medium & High Plasticity
L t5] 2] 21 2 4 13.001 13{ 88 [-180
C 15.45
C 14| 20
- 149 To sC - -
- 14 3
L. 20 2| 51 8| 11 ooo|]| 14| ss [-200 7/ EER
[ . Grey Green Moist. 56K, Silty CLAY (CH)
- 50,45 Clay of High Plasticity
C5 - Cure Samyle DS - Disturbed Sampla LOGGED Karthik Prabhu PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Suil Cutter DATE 03052012 QROUMND LEVEL () || .00
UDS- Undisturbed Sample TGE - Tungsten Carbide Bii CHECKED 8.Tysanraj WATER TABLE (m) [i 4.00
WE - Wash Sampia D - Digmond Bit DATE 22/06/2022 CASING DEPTH [m) [ o.00
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i - SORE HOLE No. BH-0O5
SEESMARINE SITE INVESTIGATION RECORD
AR ARV I ML SHEET 3 | OF | 4
THE SMRIT OF ENGINEERHRG
wEomm [ L
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING TIA OF BORE HOLE —
LOCATION Blagk-2 MACHINE No. ”Ym:::l:; 'r" THE | comnage pm) - BORE START DATE || 02/05/2022
3 Basemant + SURL* 16
STRUCTURE DRILLING METHOD Rotary N - BORE END DATE 0510512022
Upper Floors CO-ORDINATES
J0B CODE aT-2374 EEUSHING MEDIUM Rentonite E - TOYAL ORILL DAYS 4
5 Drliing progress
fi rer metre = Core Delealls SPT Details Sample Details Layer Data
E . Time &m @ Blowsfom. .
$El, sBls:] = Zell g 2 £
: |8 8ozl a e |slee3] B [Mo]mwe|rel & |25 Geotechnical Description
g Hr. | Min. I @ }‘é ﬁg & g ‘u). s- r > 1
:'_ 21 16 44 /
r To sC - -
- 16 Y]
i 22 /
IS
[ 8 / Grey Green,Moist S{iff, Silty CLAY [CH) &
L 5 4] 6| 9| 15 [jz2501] 15| 55 | 225 {f Silty CLAY (Cl) Giay of Madium & High
L _g \ Plasticity
- o0 =] 22 .95
- 16 | 2
- To fscl - -
C_ 24 16 48
s 265 8 | 14] 16| 30 J25.00 l 18| 85
C 25 45
— 26 0s | 23 Brown Gray,Moist,Fine Grain Sand
A To scfl -1 . Mix,Hard, Sandy Siity CLAY (CLY/
- 10 | o4 Compressed in Nature/Cementad
- Sandy Ctay of Low Plasticity
— 27
- (S 251 30| 23| 63 [2r.50 l 17] ss 275 i 16
E"‘ 28 ‘3 27.95 _" ~ “‘_
- =
" | 08 - - -
- To SC [ - - - - Brown, Gray Srown,Molst Fine Grain
L. 29 11 5 - - - Structure,Fissle & Sub Fissile Texturs,
T - - Fissile Silty CLAY [CH)/ Soft SHALE
5 - - - Gondwana Formation
e 30} 18| 22| 30 52 j30.00 l 18] ss |-s00f_ _ _
" 30.45 -
CE& - Core Sampie D3 - Disturbed Sample LOGQAED Karthlk Prabhu PROJECY SITE DETAILS REMARKS
55 - Split Spoon Sampie SC - Sl Cutler DATE 04/05/2022 GROUNDLEVEL (m) [ 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED 8.Tysonraj WATER TABLE &m) || 4.00
WS - Wash Sample DE - Diamond Bil DATE 2210612022 CASING DEPTH {mj || a.co
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' BORE HOLE Mo. BH-05
S TMARINE SITE INVESTIGATION RECORD
ToaE Smiat OF ERGHIEERING SHEET 4 JOF 4
T
PROIECT NAME PROPQSED CONSTRUCTION OF RESIDENTIAL BLHLDING DIA OF BORE HOLE pom
LOCATIGN Block-2 MACHINE No. H’d“:::;:::" Tie B Chainace o) . PORE STARTDATE ||  02/05/2022
SIRuUCTURE || 2 B”;:'"e“"_.': i‘g: 18 1 baiunG METHOD Ratary N - SOREENDDATE ||  05/05/2022
ppar e CO-ORDINATES
OB CODE GT-2374 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 4
i Drilling pragress
S e meire 58 Core Delails SPT Details Sampte Details Layer Data
z T Emle= Blowsiem. ||,
it . ime g E § 21 = wsfcm 2 o . - .
o a2 2] 2 o |lw 2l & |nNo Twe|rigmi] B8 33 Geotechnical Description
£ el w |unll2clB8] 2|8 |TEES] & 3 &
§ r. LA P IE & & & n 2 e
e i g - - -
o F - - -
o b B
32 14 | 27 -
- To SC - - - - -
o U B 16 | 22| 30| 52 |lzs0 || 19| ss |s28] "~ _ _ Brown,Grey Brown,Maist,Fine Grain
- Slructure,Fissia & Sub Fissite Texturs,
o 19,95 - Fissile Silly CLAY (CH)/ Soft SHALE
— 33 - - = Gondwana Formalion
: ™~ -
B o - - _
I
= 405 -
|2 _
p uit] 11 _- o
. To scf - | - _
N 7
Casf [ )8 20 | 25 | 27 | 52 [35.00 l 20| ss |ssof- ~ -
R " 545 = g 366
~ 36
. 37
. 38
- 33
L 40
C5 - Core Sample D3 - Disturbed Sample LOGGED Karthik Prabhu PROJECT SITE DETAILS REMARKS
88 - Split Spaon Sampla SC - Sait Cutter DATE 05/05/2022 GROUND LEVEL (m) || 0.00
UDS- Undistebed Sample TCB - Fungsten Casbida Bi CHECKED S.Tysonraj WATER TABLE (m) { 4.00
WS - Wash Sample DB - Diamond Bit DATE 2200612022 CASING DEPTH (m) || 0.00

Borehole terminated at 35 m depth below E.G.L
F1G.2.5 Sub Soil Profile at BH-05 L.ocation
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= = BORE HOLE Na. BH-08
GCEOMARINE SITE INVESTIGATION RECORD
THE SPIRT OF ENQINEERING] SHEET 1 I OF | 3
isomm | L/
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING 1A OF BORE HOLE -
LOCATION Block-3 NEACHINE Ne. HR-51 CHAINAGE {m) - BORE START DATE || 0370672022
7 Basement + Stk + 16
STRUCTURE DRILLING METHOD Rotary N - BORE END DATE 07/06/2022
Upper Floors CO-ORDINATES
JOB CODE GT-2374 FLUSHING MEDILIM Bentonite E - TOTAL ORILL DAYS 3
—i |[DAiling progress _ X
: = = ([Cora Dataits 5SPT Detalls Sample Details Layer Data
3 per metre : a
E 3 Ti & = Blowstcm.
FE 3882 = zgl g 2 5
z |8 -1 33 g | w gsf{elx 2 § HNo. | Type {RL (m) ) 2] 8 Geotechnical Description
E He | Min | Z B8 Sefa)d g o | 5 Pt
2 iz | 15
- To 5C - -
- 12 16
— 1 4] 631/ 16 100 1] s5 | 10
C 12| 33
| v
o Ta sC - - 145
- 12 34 N
- Brown,Brown Grey,Moist, Stff, Silty CLAY
e 2 st 6] 9] 15 200 21| s8 (1) & Silty CLAY (CH)
L. Clay of Medium & High Plasticity
- 12 | 50 5 a5
- To 3C - - :
N 12 51
E.. 3 -1 -1 - . 300 | 3 |ups
- 14 { 18
- To SC - -
- 14 | 13
— 4 71 4|0} 14 oo (| 4] ss 4.0
£ 14 40 Brown Grey,Moist,Pooy Graded Fine &
- T sc 445 Medium Grains Sand Fraction Medium
N ol g o N Dense,SHty SAND (SM} With Clay
R & 4 49 g Binder of Little Plasticity
o 11 45| 26 | 41 [5.00 L 5| ss | 50 2450
n o
N EIRAE s 45
- = To sclf -} -
- 18 02
— 6 112|161 28 je.oo l 61{ 85 |60
L 15 ] 30 6.45 .
" To sc| - - Brown,Brown Grey,Muist, Poorly
- 5 a1 Gradad,Fine & Medium Grains Sand
- 7 Fraction, Medium Dense & Dense, Silty
. SAND (SM} & Pocrly Graded SAND -
C Slity SAND (SP-5M)
- 12 14] 17 31 y7.50 l 7 g5 7.5
8 15§ 50 795
o To SC - -
- 16 52
-8 6 |10} 8| 18 fo.00 l alss |90 L3199
" 16 | 21 B.45 Black, Dark Grey,Moist,Very SUff,Slity
. To scff -{ - CLAY {C1) Lean Glay of Medium Plasticity
. 14 16 26
CS - Core Sample DS - Disturbed Sample LOGGED Hariharan PROJECT SITE DETAILS REMARKS
5% - Spht Spoon Sample SC - Soil Culter DATE 03/06/2022 GRGUND LEVEL (m) || o0.00
UDS- Undisturbad Sample TCE - Tungsten Carhide Bt CHECKER Nandgini .} WATER TABLE (m} | 4.00
WS - Wash Sample DB - Dlamond Bit DATE 2710612022 CASING DEPTH (m) | o.00
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SORE HOLE No. BH-08
SITE INVESTIGATION RECORD
SHEET 2 {oF| 2
somm [/
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DIA OF BORE HOLE ™
LOCATION Block-3 MACHINE to. HR-01 CHAINAGE {m) . BORE START DATE 0310612022
stucrore | 2 B’slfm“tp*l e T Rotary N - BOREENDDATE |  07/08/2022
4wt O-ORDINATES
JOEB CODE GT-2374 FLUSHING MECIUM Bentorite E - TOTAL ORILL DAYS 3
- | Driing progress . "
8 et metre 58 Gore Details SPT Details Sample Details Layer Data
z _ Ti Sale= Blowslem. || -
$g . ime g § g 5 = Z o z 7 =
z || & g5 % & 3 A ERER ! g | Mo [ Twe RL{m) é& 2 g Geotechnical Description
§ Hr. Min. I > @ajlo g o iy @ 2 |5 -
- \Q\\:\: Black,Dark Grey,Molst,Very Stiff, Silty
- AN CLAY (Ct) Lean Clay of Medium Plasticity
- s|e]lal e 1e.50l o | ss [-t0s[E3ouuuntdli0s
- 11 10 | 05 10.95
. To [scf -] -
- 10 | 08
:— 42 4 4 B 10 12.001' 10| S8 |-12D
3 12.45
. 10 | 48
— 13 To fIscf-| -
: 10 | 49
s 14 3}t 4| 4| 8 [Jtdco|f11] s |-140
- Black,Dark Grey,Moist,Stiff, Silly CLAY
- 14.45 {CH) Clays of High Plasticily
F el 111 18
sl Yo scfh - | -
- N
= (2 1|1
- <
i o
— 16} -0 - - - [[te00| 12 |uDs|-160
u 11 { 59
- To scf - -
e 17 12 | oo
18 8|01 23 13,uol 3f 88 [-18.0 L5} 16.0
C 18.45
u iz{ 39
- 19 To SCf - - Brown Gray,Moist, Very Stiff,Siity CLAY
T 12 1 40 {CH) With Fine Sand Lenses Clays of High
" Plasticlty
—20 13 | 14 | 14 | 28 [[20.00 l 14| 88 | -200
C 120.45
€S - Core Sample DS - Dislubed Sarmple LDGGED Hartharan PROJECT SITE DETAILS REMARKS
S% - Split Spoon Sample &G - Soil Culter DATE 0410812022 GROUND LEVEL {m} | 0.60
UDS- Undisturbed Sample TCB - Tungsten Carhide Bit CHECKED Nandhini J WATER TABLE {m) || 4.00
WS - Wash Sample DB - Diamond Bit DATE 2710802022 CASING DEPTH (m} f| 0.0
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' — BORE HOLE No. BH-08
EOMARINE SITE INVESTIGATION RECORD
itk L 1 SHEET 3 I oEf 13
THE SFIRIT OF ENGINEERHG
150mm |,/
PROJECT NAME PROPQSED CONSTRUCTION OF RESIDENTIAL BUKDING DEA OF BORE HOLE =
LOCATION Black-3 MACHINE No, HR-0f CHAINAGE (m) - BORE START DATE || 03/06/2022
STRUCTURE 2 Bazement + SULH16 | o0 1vG mETHOD Rotary § - BOREENDDATE | 07/08/2022
Vapar Floors CO-QROINATES
JUB CODE GT-2374 FLUSHING MECIUM Bentonite E - TOTAL DRILL DAYS 3
e
i Driliing progress —- . .
3 or matro i Core Details SPT Details Sample Details Layer Data
- Ti Ealle= Blowsfem. [i,
fel, 2B 5% = 2ol ¢ z 5
|a ® g - |2 2 o |lw = a Ne. | Type |RL{m) g o 3 Geotechnical Description
£ ||o . 5 ad | . 5 'y
g Hr § Min, || 2 8_ ° g o Py ‘“:?3 g} % = 4 - °
e 21 14 | 40
n To 3C - -
- 14 42
[~ 22
; Brown Grey,Moist,Very Stiff, Stity CLAY
- B | W0f16; 26 {2250} 15] 88 |-225 {CH) With Fine Sand Lenses Clays of
C High Plasticity
- 22.95
- 23
|y
- 18} 15| 40
- g To SC - -
- 24 g 15 41
- <
- 25 28 [ 18em | >100fl25.00 {] 18] ss |-250 £51250
- Penet for 26.30
C 61Blows
[ 25 16 | 32 Brown Grey,Maist Hard,Fine Grain Sand
N To SCI - - Mix, Sandy Slity CLAY (GLY
N 16 | 34 Compressed in Nalure/Cemented
- Sandy Clay of Low Piasticity
[ 27
F |— 17 [ tsem | >100|27.501 | 17 | s5 |-27.5 CALiA
- Penef for 27.80
[ 62Blows
28
L 10 | 15 Brown Grey,Molst,Poorly Graded,Fine &
- ﬁ To SC - - Medivm Grains Sand,Vary Dense, Clayey
8] 11 s Silty SAND/ Silty SAND (SM) With
b 28] o5 Binder
o =
C =
u o
a L8 |30.0
= 30 35 | 10cm Pent| >100}30.00 | | 18| 8§ Brow, MolsLY Ne Lrans Sriciure. TBeTs
r for 30.25 - Texture,Hard,Fissite SILTY GLAY
o S0Bows — _— 1191303 {CH)ISoft SHALE of Gondwana |
C8 - Core Bample LS - Distwbed Sampls LOGGED HARHARANIQ.VENUGOPAL PROJECT SIYE DETALS REMARKS
88 - Split Spoon Sample $C - Sall Cutter DATE 07i08i2022 GROUND LEVEL {m} || 0.00
UGS- Undistwbed Sample TCE - Tungsten Carbide Bit CHECKED Mandhin S WATER TABLE {m) 4.00
WS - Wash Sample D8 - Diamond Bit DATE 27/06/2022 CASING DEPTH {m) || 0.00
Borehole terminated at 30 m depth below E.G.L
FIG.2.6 Sub Soil Profile at BH-08 Location
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'__’ SORE HOLE No. BH-10
SEOMARINE SITE INVESTIGATION RECORD
T ST OF ENGIEERWIE SHEEY 1 Jor[
momm ] S
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILCENG DEA OF BORE HOLE e
LOCATION Block-3 MACHINE No, HR-01 CHAINAGE (m} . BORE STARTDATE || 01/06/2022
2 Basement + SHN + 16
STRUCTURE Uppar Floors DRILLING METHOD Rotary N - BORE £ND DATE D2/06/2022
JOR CODE GT-2374 FLUSHING MEDIUM Bentonite . TOTAL DRIL DAYS 2
i [|Drifling progress lcore Detaits SPT Details Sampl i
d e | e Details Layer Data
3 per metre ; - P Y
. Titne Sm e Blowsicm. .
% E w8183 2 Fal £ B £
p § ] & 5= § g o |8 ? 8 § No. | Type |RL {m) % § Geotechnical Description
§. Hr. | Min. Jf 2 alls :E @ I w0 8 I -
: 08 | 0o
~ To g5C - -
- og | 09
- Brown Grey.Moist, Very Stiff, Silty CLAY
- 4 1.
o 4 pt2as2s e ot ) Ss {CL) Clay of Low Plastichy
- 08 | 30
N W
- To sC ) ; 1.45
- 08 | 39
L 2 3l s | 7| 12 f200 | 2| ss 29
L o8 | 54
- Yo scl - ) 245 WV Gray,Brawn Gray,Moist, Stiff, Silty CLAY
E o8 | 5o {CL} Clay of Low Plasticity
[ 3.0
-3 4 7 10 17 |}3.00 3 55
C oa | 15 . .
- T 345 W Grey,Moist,Very Stiff, Silty CLAY {CH}
- ] SC - - Clay of High Plasticl
- 09 17 ¥ 8 ty
. 4.0
o £ 12 19 ] 231 42 [4.00 4 55
- o9 | 28 ¥
- To scfl - - 445
- ] o9 | 43
" o
= 5 g 12115 ] 9] 34 |5.00 5 8% | -5.0
X o
=] 10| 40 ¥
- A To scf - | - 549
: 10 | 44
:— 3 [ [ 20 28 {6.00 6 36 | 50
i Brown,Molst,Poory Graded, Fine &
- #1105 645 Y Medium Grains Sand, Mediim Dense &
. s Dense,Silty SAND (SM) & Poorly Graded
C To - - SAND - Silty SAND (SP-SM)
- 11 1],
— 7
9 {15} 28| 43 j7.50 l 7] aes |75
:— B 11 23 .95
: To 5C - -
- 1 32
- 0 612 22| 48 H:Auo l 81 8S 20
X 45 Btack,Moist,Hard, Slity CLAY (CL) With
N 2 Ut Sand Lenses
- To SCH - - Clay of Low Plasticlty
- 10 12 | 04
C5 - Cora Samgle DS - Disturbed Sampla LOGGED K. Sivasankaran PRGJECT SITE DETAILS REMARKS
55 - Split Spoon Sample $C - Soil Cutter DATE 01/06/2022 GROUND LEVEL {m) || 0.0
UDS- Undisturbed Sample TCB - Tungsten Carbide Bil CHEGCKED 8.Tysonraj WATER TABLE {m) || 3.20
WS - Wash Sample DB - Diamond Bil DATE 2200012022 CASIHG DEPTH (m) || o.co
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- BORE HOLE No. BH-10
CGEOMARINE SITE INVESTIGATION RECORD
et b B MM e SHEET 2 i0OF ]
THE SHRIT OF ENGINEERING
ispmm | A
FROJECT HAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING ©IA OF SORE HOLE pom
LOCATION Block-3 MACHINE Ne. HR-01 CHAINAGE {m) - BORESTARTDATE ||  01/06/2022
suctore | 2 B“m’:‘;;f::: *5 1 oruume meTHon Rotary N . BOREENDDATE | 02/06/2022
£O-ORDINATES
0B CODE aT-2374 FLUSHING MEDIUM Bentonite £ - TOTAL DRILL DAYS 2
;; D'ml‘;f:::?:“ 58 Core Details SPT Details Sample Detalls Layer Data
w =
=z i S . -
gz Time % 8 g a; = Blowsfcm, z g < - .
=7 3 s~ S £l 2 24 8 [ No| tye [RL 5 21 e hini ipti
= a Claslzal g i = i 2 -8 3 o | Type {m) 2 2y & Geotechnical Description
80. Hr. | Min. jj > a8 6:§ P g b § t > a
b A E 1
3 Sand Lenses
E 418l 71 13 1&50\1 ¢ | g5 f.105 10.5 Clay of Low Plasticlty
e 11 12 | 20 1085
- To sC - -
- 12 37
E— 12 5 5 5 10 12‘00l 10| 85 | 120
. 1245
- 14 | 00
— 13 To 8C - -
C 14 2]
T
N ]
C 4] S -l -7 -] - 1400 111 uns! 440 Black,Dark Grey,Molst, SUff, Silty CLAY
o P {Ct) & Silty CLAY (CH) & Silty CLAY
o & {CL} Ciays of Low, Medlum & High
- Plasticity
. 14 | 385
i 18 TJo 8C - -
- 14 42
— 16} 4| s5f4| 0 1ﬁ.uol 12| s8 |-160
1 16.45
= 15 25
- To 3C - -
[ 17 15 | 30
= 18]l 2| 3pal 7 13.00\1' 13{ 85 {-180 A L8180
C 18.45
3 10 | oo . o
. 9 by To scl - ) Black,Dark Grey,Moist,Medium Stiff, Skity
= o CLAY {CH) Clays of High Piasticily
- g 10 | 20
L L4
" o
i -
L 20 10| 14| 17 31 fo0o|| 14| ss |00 241 |mo
N Green Red,Moist, Hard, Silty CLAY (CH)
X 20,45 2 Clays of High Plasticity
CS - Core Sample DS - Dislurbed Sample LOGGED K.Sivasankaran PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Sofl Catter DATE 0208i2022 GROUND LEVEL (m} || 0.00
UDS- Undistubed Sample TCB - Tungsten Carbide Bit CHECKED B.Tysonra) WATER TABLE {m} 3.80
WS - Wash Sample D# - Diamond Bit DAYE 22}0612922 CASING DEPTH (m} || 0.00
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BORE HOLE No. BH-A0
S SMARINE SITE INVESTIGATION RECORD
ThE it OF EHHEERIG SHEET 3 o] 3
150mm .‘/
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING P1A OF BORE HOLE e
LOCATION Biock-3 MACHINE No. HR-01 CHAINAGE {r) - SORESTARTDATE {| 01/08/2022
stRucruRe || 2Eesement* SEHEES | o0y ivG METHOD Rotary A . BoReENDDATE || 02/08/2022
Upper Floors
CO-ORDINATES
OB CODE GT-2374 FLUSHING MEDIUM Bentonite E - TOTAE DRILL DAYS 2
— Drilling progress o . .
ﬂ ©ar metre 5 Core Detalls 5PT Details Sample Detalls Layer Data
5. i Emiex Blowsfom. | .
iz . Time % E § : . wsicm %, . . -
s Iz 1250538 Slel|lale|r-% § | o[ Tpe [RLew §. 2 § Geatechnical Description
§ Hr | Min jl 26 ° j: & 3 E % % -
[ 21 11 | oo
. To sc il - - Green Red,Moist,Hard, Silty CLAY {CH)
o 1 20 Clays of High Plasticity
- 22
- 10] 20| 22| 42 22.501 15| ss |-225 L8225
- 2 22,95
L 12 | 0o
[ Ta scl - R Pata Gresn,Moist Maid, Silty CLAY (Cl)
B 2| 16 f.ean Clay of Medium Plasticity
e 24
- S 8 25.0
- 25 & 50 $0cm >100 25.00\]{ 16| S5 |-25.0
- % Panet for 1125.25
L 2 508lows
= &
r o
-2 Tatal drilli
: [+] FAlHNg || _ _
- {ime Ohr SC
N 18mins
— 27,
E Green, Brown,Moist,Poorly Graded, Fine &
o 10cm Penet for | >100[{27.50 | | 17| 85 |-275 Medium Gralns Sand,Very Dense, Silty
[ BOBlows 27 80 SAND (SM) With Binder
:—- 28(
Total driling| g | |
- time Ohr
L 20 25mins
- 1.10] 30.0
- 30 45 t0em | >10830.00 18} 58 |-30.0 Brown, OIS, INe Blans SINIGILTE, FISsie
- Penet for 30.25 - - = Texture,Hard,Fissile SILTY CLAY
B S0Blows - {
€S - Core Sample DS - Disturbed Sample LOGGED K.Sivasankaran PROJECT SITE DETAILS REMARKS
58 - Split Spoon Sample SC - Soil Cutler DATE 0210612022 GROUND LEVEL (m) ]| 0.00
UDS- Undisturbad Sample TCB - Tungsten Carbida Bit CHECKED &.Tysonraj WATER TABLE {m) || 3.8
WS - Wash Sample DE - Diamond Bit DATE 22108{3022 CASING DEPTH (m} | n.00

Horehole terminated at 30 m depth below EGL
FIG.2.7 Sub Scil Profile at BH-10 Location
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' BORE HOLE No. BH-11
CrOMARINE SITE INVESTIGATION RECORD
T ST GF CHOINEERING SHEET t | OF | 4
15omm | .7
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DIA OF BORE HOLE -
LOCATION Block-3 MACHINE No, HR-04 CHMNAGE {m) - BORESTARTDATE H  30/05/2022
STRUCTURE 2 Ea::m'“' ¥ Silit+ 6 DRELLING METHED Rotary A . BORE ENDDATE || 31/05/2022
ippar Floors
CO-ORDINATES
JOB CODE GT-2174 FLUSHING MEDIUM Bentonita € - TOTAL DRILL DAYS 2
i |ID . )
ua; ’m;';?r?‘:f:ess = g Core Detalls SPT Details Sample Details Layer Data
x _ Ti Sl Bi . .
2E o ime “D:E § § = = lowslom = 2 . z -
: |8 - HESiT g 3 o |8 |elEE] & (Mo e Rt & 2|8 Geatechnical Deseription
§ Hr. | Min. f = afls E & ot i o | - ]
- 08 | 50
- Te sC - .
- 09 {1 00
— 1 9 | 1t 18] 27 100 11 88 | 10
C 17
C ¥
. To fscf| -4 - 14
- 09 23
e 2 7 f13] 17 ] 30 |2.00 21} 88 |-20
- 0g | 40 o 45 W Brown,Molst,Poorly Graded,Fine &
- To sC| - - ’ Medium Grains Sand,Madium Dense &
- 08 | 42 Dense,Siity SAND (SM)
e 3 50} 18| 23| 41 [|300 || 2} ss [-30
X 15 | 00 '
s W
: To sc . . 3.45
- 10 Q3
~ ¢ 117§ 20 37 [la00 4| 88 {-40
L 10} 15
[ W
. To sC } ) 445
- g 10 17
- s || 19| 44| 33| 77 Js00 || 5 | ss | 50 Lil 6.0
i 2
- S| 10] 35 |5 45 W Brown,Moist,Poorty Graded, Fine &
- " To sc| - | - : Medium Grains Sand,Very Dense, Poorly
[ 10 | a7 Graded SAND - Sty SAND (SP-SM)
- 5 171 20] 20| 40 I:.au 6] ss | .60 L2 59
u W
- 10 { 55 A3
- To SC - -
E_ 7 10 57
o Brown, Moist,Poorly Graded, Fine &
L Medium Grains Sand,Medium Dense &
o 120141 151 29 47.50 || 7| S5 | 7.5 Dense, Slity SAND (SM} & Poarly Graded|
C . 06 SAND - Siity SAND (SP-S8M)
— 8 1| 14 -
i To 3C - -
- 11 17
-9 3|l s || 2 Hg.uo l 8| 8s 29
» 9.45 Black,Dark Grey,Very Stiff Silty CLAY
- 1] {CH) With Sand Lenses
e To SC| - - Clay of Medium Plasticity
F 11 35
S 1]
C5 - Core Sample DS - Disturbed Sample LOGUED K.Sivasankaran FROJECT SITE DETAILS REMARKS
35 - Split Spoon Sample SC - Soil Cutter DATE 30/0512022 GROUND LEVEL (m) “ 0.00
UDS- Undisturbed Sampla JCB - Tungslen Carbids B4 CHECKED S.Tysonraj WATER TABLE (m) " 3.80
WS - Wash Sample DB - Diamand Bit DATE 23108/2022 CASING DEPTH (m) || .00
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’ - BORE HOLE No. BH-11
SESMARINE SITE INVESTIGATION RECORD
g e O et sﬁEE‘r z OF 4
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DIA OF BORE HOLE P v
LOCATION Block-3 MALHINE No. HR-01 CHAINAGE {m) - BORE START DATE 3010512022
srucrune || 2 Besement # SUREAS H ooy ive METHOD Rotary N . BOREENDOATE [ 31/a5/2022
Usper Floors €0-ORDINATES
108 CODE GT-2374 FLUSHING MEDHIM Baentonite E - TOTAL DRILL DAYS z
g ||Priina progress ) EHcm Detatisf  SPT Details Sample Details Layer Data
1) ==
B _ T 5o - Blowsicm, -
S| e S BYS 2] 2 ze|l ¢ ; 5
b PR =3 I = o Mo. | Type |[REmil & 21 Geatechnlcal Description
=] 3 . a afl & w | 8% ]
§ Hr. | Min. g‘a g § B ‘:?2 é E = & 3 &
n NN GEK, 08 TEY,VEry S, 51
- \\\:'\\\ {CH) With Sand Lenses
I stalal s 10_50\1/ o | ss |-08iSN L4105 Clay of Medjurm Plasticity |
14 i1 | 55 10.85
3 To scf -1 - Black,Dark Grey,Maist,Mediur Stiff, Siity
- 12 | oo CLAY (CH) Clays of High Plasticity
- 12 4| 41810 12.00l 10| S8 |-120 A Sk
3 1245
- 12} 23
- 13 To [fscf-{ -
: 12 | 27
14 24186 10 14.ool 11| 85 |-14.0
X 14.45
F | 121 49
5| To fiscf - | -
- % 12 | 54
- 2
x =
N o
- Black,Dark Grey,Moist,Stiff, Silty GLAY
- 18 3t sl 6] 11 eee)|12] ss [-ic0 {CH) Clay of High Flasticity
- With Skells Mix @ 12.0m
Z 16.45
N 13 | 25
- To scil - -
e 17 13 | 35
— 18 af6f 7] 13 1s.onl 13| ss [-18.0
C 18.45
[ 14 | 25
E—- 15 To sCli - -
- 14 | 39
L 20 s 7| 1| 20 [2o00{ 14] ss {200 L6 1200
- Green Black,Molst,Very Stiff, Silty CLAY
C& - Core Sample DS - Disturbed Sample LOGGED K.Sivasankaran FROJECT SITE DETAILS REMARKS
85 - Spl Spoon Ssmple SC - Sail Cutter DATE 300512022 GROUND LEVEL {wi) || 0.0
UDS- Undlstusbed Sample TOCB - Tangsten Carhida Bit CHECKED 8.Tysonraj WATER TABLE (m) || 3.0
WS - Wash Sample 0B - Mamond Bit DATE 23/06/2022 CASING DEPTH (m) || 0.00
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' -~ BORE HOLE No. BH-11
SOMARINE SITE INVESTIGATION RECORD
.......................... SHEET 1 {OF] 4
THE SPIRIT OF ENGINEERING
somm [
PROIECT MAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUIDING DIA OF BORE HOLE -
LOCATION Black-3 MACHINE No, HR-01 CHAINAGE tm} - BORE START DAsE || 30/05/2022
2 Basement + Stilt + 16
STRUCTURE Upper Floors. DRILLING METHOD Rotary — N - BORE END DATE 31/05/2022
108 CODE GT-2374 FLUSHING MEEIUM Bentonite E - TOTAL DRILL DAYS z
i Dr;ﬁ.i'ng Progress . .
uo—'-; sor metre % gumm Detalis| SPT Details Sample Details Layar Data
- Tim Salles Blowsiom. | -
€ __ISBISE = A T 5
2 =2 &ff 2 afw =20 B Inod Twpe Rl & 2l =s Geotechnical Description
£ |o i gfdjpele (sl & & a
2 Hr. | Min. ,9:8' eaf o sle | al|e - =
[=] [ — E2]
: 7
L 21 69 | 05 /
[ Te sc - - Green Black, Mois, Very SUf, Skty CLAY
- 09 | 25 {CH) Clays of High Plasticity
22
o |19 22| 41 [o2s0 l 151 ss | 225 Z Y
:_ 3 22.95
“ 1] 15
£ To scfl - | -
:_ 2 10 40
- Grey Green,Grey,Moist Hard, Siity CLAY
E el O . (CH) Clays of High Plasticity & Partly
- 25 § B2 27| 48 25'001 161 S8 |-250 Fissile Texture Chserved
u Clay of High Plastici
L e 25.45 o v
" -
N ™
— zsL 1) 20
- To SC “ -
E 11 ] 20
e 27
C 23 [ 1scm | >100{27.50 J{ 17| ss |-215 L8 1275
- Fenel for 27.80
X 58Blows
— 28
o 12 | 17 Brown Moist,Poorly Graded,Fine to Coarse
- To scf -1 - Sand With Traces of Gravels,Very
C . 2 12 | 37 Dense, Silty SAND (SM) With Binder
’ L9 {30.0
- 30 39 i5em | »160 30.00\1/ 18| 85 |-30D (€I TIA IS B T e R T T T
- Penet for 30.30 I Fissite & Fissile Texture Hard,Fissile
: SeBlows - CLAY (CHY Soft SHALE of Gondwana |
CS8 - Core Sample DS - Dislerbed Sample LOGGED K.Sivasankaran PROJELCT SITE DETAILS REMARKS
&% - Spiit Spoon Sample 5C - Sail Cutter DATE 314052022 GROUND LEVEL (m) || 0.00
UDS- undisturbed Sample TCB - Tungsten Carbide Bit CHECKED B.Tysonraj WATER TABLE (m) 3.80
WS - Wash Sample DB - Plamond Bit DATE 23/06/2022 GASING DEPTH [m) || 0.0¢
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—~ BORE HOLE No. BH-114
SEOMARINE SITE INVESTIGATION RECORD
sz ER VAR D SHEET 4 jOF| 4
THE SPIRIT OF ENGINEERING
150mm v/
PROIECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING BIA OF BORE HOLE -
LOCATION Block-3 BAACHINE No. HF-01 CHAINAGE [m} - BORESTART DATE |  30/05/2022
STRUCTURE z B“J"““tF; Stiit +16 DRILUNG METHOD Rotary N . BOREENDRATE || 31/05/2022
LARELL CO-ORDINATES
108 CODE GT-2374 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
- Drilling progress .
3 Sor matce 58 Hoore Details SPT Datalls Sample Detalls Layer Data
z Ti Ealle Blowslern. |,
2E[, il 1 3 § =f = Zeol = B s
2 s o~ |2 24 2 a | w 2 8 v | Twelrem| & 2l g Geotechnical Description
I B b Min. SollB R & 2 2 I E > o . a
2 i 1FeHE gl = o e | 2w
31 - -
[ o - -
- 8 - - Grey,Brown Shades at Times,Moist, Fine
- o _ _ Grian Structure,Sub Fissile & Fissile
- 3 o Tewiure Hard, Fissile CLAY {CH) Soft
- - SHALE of Gondwana Formation
= 32| 14 - -
- To scfl -1 - - - -
o 14 35 - =
— 3 0cm Penet for | >100[[33.00§ | 19 | ss | -a30)- - -
C [ 588lows 33.1:}\L S ELCECN
- 34
- 35
— 36
- 37
E— kL]
L 3gff
_r
CS - Core Sample DS - Disturbed Sample LOGGEDR H.Slvasankaran PROJECT SITE DETAILS REMARKS
83 - Spit Spoon Sample 5C - Soff Cutter DATE Il05/2022 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED §.Tymonraj WATER TABLE {m) || 3.80
WS - Wash Sample DB - Diamond Bit DATE 23/g6/2022 CASING DEPTH (m) | o.00

Borehole terminated at 33 m depth below E.G.L
FiG.2.8 Sub Soil Profile at BH-11 Location
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' — BORE HOLE Ho. BH-12
CEOMARINE SITE INVESTIGATION RECORD
i ST OF ENGINEERING] SHEET 1 for| 4
15omm} 7
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING OlA OF BORE HOLE p
LOCATION Block-3 MACHINE No. HR-01 CHAINAGE {m} - BORE START DATE 2810512022
staycrure || 2Basermenl+ SER1B N1 o) G mETHOD Rotary N - BOREENDDATE ||  2BA06/2022
Upper Floars CO-ORMNATES
i0B CODE aT-2324 FLUSHENG MEDILIM Bentonite E - TOTAL GRILLDAYS 3
rorrvnares
i Drifii ra6s . .
g . 3’;5::;?, gg|co Detaits SPT Detalls Sample Details Layer Data
o~ Time 5w B Blowsfom. .
2g|, sEI83| 2 L1 5
% o i ) ol w = 2 | No. | Type 3 Geotechnical Description
£ |a n 180 g e |3 il &
5 b | Min | =B 112 g e 31212 § > )
- 1| o5
: To scf - -
- 1| 12
- Brown,Moist, Very Stiff, Siity CLAY {CI}
- 8 | 12415 27 ji.00 l 1| ss Lean Clay of Medium Plasticity
B 1| 38
- To scf -1 - 145
. 11 | 45
5_ 2 . . - - 200 | 2 {UDs 22
- 12 | 05
- To scf - -
- 12{ 15
— 3 ajp 7| 8{ 15 |300 3] ss
- 12 | a5 3.45 ¥ Brown,Brown Grey,Mals|,Stif, Silty CLAY
- Te sc| - - ) {Cl) & Silty CLAY {CL)}
- 2 | 4D Lean Clay of Medium Plasticity
:— 4 a2 5] & [400 4| 88
. 12 | 56
N W
" To sC - - .45
- Sl 12] 58
- < 5.0
-~ 5 % i3 18| 26§ 44 [j5.00 51 88
C IS 4] o0
C w W
- N To scf -1 - A3
: 14
— 6 gl # E:.oo 6| 55 | 60
- W
- 14 ] 18 49
- To SCH - - . .
B 14 § 20 Brown,Moist,Poorly Graded Fine &
e 7 Medium Grains Sands,Medium Dense &
N Dense,Slty SAND (SM}
- 7{15] 15| 30 |[z50 l 7188 1}-75
- 8 141 40 795
- To SC “ -
: 14 ] 44
s 9 als) 9] 14 Iboo 8] ss | -e0 L3 20
: Z
3 15 | os 8.45 Black, Dark Gray,Moist,Stiff, Silty CLAY
N To sC . . {CH;} Clay of High Plasticity
C i5 | oo Z
C8 - Core Sample b5 - Disturbed Sampis LOGGED K.Sivasankaran PROJECT SITE DETAILS REMARKS
88 - Split Spoan Sample SC - Soll Cutter DATE 260512022 SROUNDLEVEL fm) || 0.00
UBS- Undistuined Sample TCE - Tungsten Carbide BH CHECKED 3. Tysonra] WATER TABLE {m} den
WS - Wash Sample DB - Diamond 8it DATE 230612022 CASIMG CEPTH (m} || 0.00
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’ - BORE HOLE No. BH-12
S MARINE SITE INVESTIGATION RECORD
THE ST OF ENGINEERING SHEET 2 | °F| 4
150
PROFECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING DiA OF BORE HOLE Nl:m \/
LGCATION Block-3 PACHINE No. HR - 62 CHAINAGE [} - HORE START CATE 26[05/2022
2 Basement + Stilt + 16
STRUCTURE Upper Flaors BRILIING METHOD Rotary [ - BORE ENE DATE 2810512022
CO-ORONNATES
108 CODE GT-2374 FLUSHING MEMHLIA Bentonite E - TOTAL DRILL DAYS 3
g [Pritneprogress i, gﬂcm Details|  SPT Details Sample Detaifs Layer Data
LT} m =
—_ Time Smie s Blowslon, -
G 2 s2Is 5l 2 sl = 2 8
- B o tlale|a|e|rs é} No. | Type {RL(m) 5!’. 2 § Geotechnical Description
§ He § Min || > |5 e |2 E % B = L
1 % Biack,Dark Grey,Molst,SHiff,Silty CLAY
i {CH} Clay of High Plasticity
: AESRAR 10.5nl 9] ss |-105 L4 105
C 10.95
b 11 5 | 32 Grey,Moist,Poorly Graded,Fine tc Coarse
c To scll - - Grains Sand Fraction With
C 45 | 37 Gravels Medium Dense, Sitly SAND (SM)
» With Clay Binder
C. 12 -1 - - - l1200] 10| uos|-120 L5120
- 161 08
e 134 To sC - -
- 16 14
~ 14 3 8] 6| 141|400 l 11} 55 | -140
E 14.45
- 161 43
15 § To scff -] -
- g 6 | 49
C £
" 1]
C ™
3 Black Dark Grey,Moist, 5. Slity CLAY
s E -
. 16 5 g 5 10 15.00l t2 ]| S5S {-160 {CH) Clay of High Piasicily
- 16,45
" 17 | 15
- To SC - -
- 17 17 19
5— 18 3| s16| H 181}01 13| ss [-180
C 18.45
C 17 | 48
— 19 To 5 - -
N 17 [ 85
. 20 8] 7| 15| 22 foooy| 14| ss {-200 L6 1200
N Black,Dark Grey,Moist,Very Stiff,SllIty
- 10,45 CLAY (CH) Clays of High Plasticity
CS - Care Sample DS - Disturbed Sample LOGGED K.Sivasankaran PROJECT SITE DETAILS REMARKS
S5 - Split Spoon Sampls SC - Soit Cutter DATE 260512022 GROUND LEVEL {m] || 0.00
UDS- Undisturbed Sampie TCB - Tungsten Carbida Bit CHECKED 8.Tysonra| WATER TABLE [mj 3.60
WS - Wash Sample DB - Oiamend Bit DATE 2340612022 CASING DEPTH {m} || 0.00
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- ) BORE HOLE No. BH-12
S SMARINE SITE INVESTIGATION RECORD
THIE SFIRIT OF ENBINEER G SHEET 3 {OF] 4
154mm v’/
PFROJECT NAME PROPQOSED CONSTRUCTION OF RESIDENTIAL BUILDING DiA OF BORE HOLE o
LOCATION Block-3 MACHINE No. HR-01 CHAINAGE [m) - BORESTART DATE || 26/05/2022
2 Basement + ST 3 16 g
STRUCTURE Upper Floors DRILLING METHOD Rotary T N - AORE END DATE 2810512022
JOB CODE GT-2374 FLUSHING MEDILM Bentonite E - TOTAL DRILL DAYS 3
i Drilling progre
ﬁ v & i ||Core Detwie SPT Details Sample Details Layer Data
3. Ti Soflo® Blowsfom. | -
% E . [Li7]] % ’3 § Y i iH11) -z g < E -
a a - [I° ] 2 & | Mo { Type |RL M z B Gaotechnical Descri
LTS ER EREARE I o8 lE]a 7| Description
S | Ll & - m “
24 06 | 35
- To sC| - - Black,Dlark Grey,Molst Very Stiff, Silly
[ o5 | 49 CLAY {CH) Clays of High Plasticity
L 22
" 21 {16 | 20 [ 36 [z2.50 l 15| ss |-228 Ll 220
L 2z 22.95
- 07 | 30
- To sci . - Grey,Pale Grey,Moist,Hard, Silty CLAY
E_ ” o7 | 42 [CH) Clays of High Plasticily
N o~
. 25| ¢ 13117 ] 28| 45 2500 | 16| s5 |-250 /e,
N N
- I
E _E 25.45
- o~
:_ Al 08 T 12 sc Grey Brown,Maist,Poorly Graded,Fine &
[ o - - Medlum Grairg Sand,Dense,Clayey Silty
- 03 22 SAND (SC}
—~ 27
- 29 | 52 | 57 | 109 [f7.50 l 17| ss {275 S EAA
E" 2 795
. 20
- To scH - . Grey Brown,Moist, Hard, Silty CLAY {C)
E s o0 | 55 Lean Clay of Medium Plasticily
- %0 271 12em |>40030.00 |1 161 85 | -30.0/p TG SRS
- z;g?;fr 30.27 - Fissila & Fissile Texlure,Hard Fissile
- 13 —
CLAY (CHY Soft SHALE of Gondwana
CS - Core Sample DS - Dislurbad Sample LOGGED K.Sivasankaran FROJECT SITE DETANLS REMARKS
8S - Split Spoon Sample SG - Seil Cuitar DATE 27M5/2022 GROUND LEVEL {m} || e.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonra} WATER TABLE {m) || a.80
WS - Wash Sampla DB - Dismond Bit DATE 2310642022 CASING DEPTH (m} || 0.00
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' —y BORE HOLE No. BRH-12
G@@ _________ MARINE SITE INVESTIGATION RECORD po GE
THE SFIRIT OF ENGINEER NG

5omm [/
PROIECT NAME PROFOSED CONSTRUCTION OF RESIDENTIAL BUILDING DIA OF BORE HOLE o
LOCATION Block-3 MACHINE Ho. HR-01 CHAINAGE [m} - BORESTART DATE || 26052022
STRUCTURE 2 Ba“““"; Stile +16 DHILLING METHOD Rotary n - BOREENDDATE || 2Bf0572022
Ueper Flgors €O-ORDINATES
JOR CODE GT-2974 FLUSHIRG MEDIUM Bentonite E - TOTAL DRILL DAYS 3
_ Dri';i.fng pragress| |
5 ar mstra 58 Care Details SPT Details Sample Details Layer Data
= Time Enlle= Blowsfom. -
% E © % § § g" § e ":',’ £ 2 o £
5 - F b = a No. | Type |RL {m 2 Geotechnical Description
ﬁ 8 Hr. | Min é% %3 3 ‘I? § g ’Eg 8 ’ g i % =& ?
g . -weyge & S o L ||
- 31 - - - o
N o~ _ _ Grey,Moist,Fine Grian Structuse, Sub
" x| _ _ _ Figsile & Fissife Texture,Hard,Fissile
" § o CLAY (CH) Soft SHALE of Gondwana
A o Formation
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Table-2.10 Results of Chemical Analysis

_ Water _ Soil (2:1)

sL g?::;lzf oH Chiorides| Sulphates %i?;':);f oH Chiorides | Sulphates
No. || Bore HoteNo. |  (m) {ppm) (ppm) im) (Pppm} (ppm)
1.0 BH-01 4.30 7.33 £8.1 50.6 1.0 7.10 22.7 246
2.0 BH-02 4.30 7.14 36.3 337.8 2.0 7.16 181.5 3.2
3.0 BH-03 4,30 7.28 89.5 2284 3.0 7.36 127.1 54.1
4.0 BH-04 4.00 7.01 263.2 330.3 1.0 7.25 113.4 38.7
50 BH-05 4.00 6.98 68.1 I 181.1 2.0 7.26 90.8 449
6.0 BH-08 4.00 7.25 139.5 211.8 20 7.57 158.8 38.1
7.0 BH-10 3.80 7.10 115.7 213.0 1.0 7.95 454 39.2
8.0 BH-11 3.80 7.21 98.7 133.5 1.0 8.37 454 31.0
8.0 BH-12 3.80 7.27 40.8 321.3 4.0 7.21 2042 46.1
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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 macrc-level geological
characteristics of the region on the foundation dasign, 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 hased 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 storim caused due to the depressions in Bay of Bengal. The rorth
east monsaon oceurs between October & December. The southwest monsoon rainfall is highly
efratic and summer rains are negligible.

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

Chennai district forms part of coastal plains of northemn 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 MS3L in the west to sea level in the east.

Flusvial, marine and erosional landforms are noficed in the district. Marine fransgression and
regressions and neo-tectonic activity during the recent past have influsnced the morphology
and resulted in various present landforms.

Meandering streamns 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 geolagical formations of the district can be grouped into three units,

namely

i) Archaean crystaliine rocks

i) Gondwana (Consolidated Clay/Clayey Silt) and Tertiary sedimenis and
iii) Recent Alluvium.

The Archaean crystaliine 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

The stratigraphy of the study area can be classified as recent formation which is underlain by
basement rock of meta-igneous otigin (hypersthene granite/ Charnockite rock)

DESIGN SUB SOIL PROFILE: (WRT Foundation Engineering Application)

ssssaeamroeoo- Eparchean Unconformity

+ Deposits of Recent Age

Archaean Basement Rock (Charnockite Rock / Hypersthene Granite)

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 fo 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
- Shear
] Layer Thi. (m) & ‘E' > . Parameters
2 " 5 g 3 £
5 a 8 21 Type of Strata Colour W 3 R £ e g
7 @ = £ a g g s % a
=% Q H 0 4 =
I - gl & | ° ¢ =
Fillad up soil Medium
1.0 0.00 1.50 I 1.50 (Silty Sand) Brown 16 Dense - 18 - 31.8
2.0 1.50 4.00 2.50 Siity Clay Brown: a - Stiff 17 60 -
3.0 4.00 9.00 § 5.00 Siity Sand Brown 38 Dense - 195 - 38.2
: Medium
4.0 9.00 12.00 { 3.00 Silty Sand Brown 19 Dense - 18 - 327
50 12,00 | 16.00 || 4.00 Silty Clay Black 1¢ Loose - 15 - 30
6.0 16.00 & 18.00 { 2.00 Silty Clay Black 7 Loose - 4.5 - 29.4
7.0 18.00 | 22.50 § 4.50 Silty Clay Black 12 - Stiff 18.5 80 -
80 | 2250 | 2500 | 250 | Sitty Sand Grey | 21 “’é"d'”"‘ . 185 - [ 333
anse
9.0 i 25.00 § 27.50 | 2.50 | Fissile Siity Clay Gray 50 Dense - 20.5 - 41
10.0 || 27.50 || 30.00 { 2.50 Siity Sand Grey || 84 very - 21 - || 425
) ’ ' ) Dense ’
11.0 || 30.00 {| 33.00 {| 3.00 Shale Grey =100 - Hard 22 400 -
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REFERENCE BORE HOLE BH-02 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) E %‘ o Parsai:r?::ars
g c £ g ‘E
= =i w > 0 8 = o
5 0 E Yl Type of Strata Colour » P B < o =
g al 2@ £ a 2 4 = = a
gl o K . " 3] = £l I
2 o = % 8 O Q 2
1.0 0.00 4,00 j 4.00 Silty Clay Brown 36 - Hard 21 240 -
. Medium
2.0 4.00 5.00 1.00 Silty Sand Brown 22 Dense - 18.5 - 33.6
3.0 5.00 7.50 2.50 Silty Sand Brown 36 Dense - 19.5 - 37.65
. Medium
4.0 750 | 12.00 § 4.50 Silty Sand Gray 23 Denss - 18.5 - 339
5.0 12,00 || 16.G0 [| 4.00 Silty Clay Black 15 - Stiff 20 100 -
6.0 | 16.00 | 2000 | 400 | Sty Clay Black | 8 . Medum 1 165 | 53 | -
7.0 20,00 § 2250 | 2.50 Siity Clay Black 20 - Very Stiff @ 20 133 -
80 | 2250 | 2750 | 500 | “LYSW 4 Grey | 40 | Dense ) 20 | - | 3875
. Brown Very
8.0 27.50 [ 30.00 | 2.50 Silty Sand Yellow >100 Dense - 21 - 42.5
e o Very
10.0 | 30.00 | 33.50 i 3.50 { Fissile Silty Clay Grey 85 Dense - 21 - 425
REFERENCE BORE HOLE BH-03 Ref R.L. of G.L. (m): 0.00
[
. Layer Thk. (m) & %‘ 2 Parsal:s:{ers
2 » g 3 § E
& o) E &1 Type of Strata Colour ] 3 % Z Ky @
9 @l 2o £ 3 £ 2 = = Q
- o 83 2 g 5 S|~ 8| =
- = 2 ® e =
1.0 0.00 500 || 5.00 § Sandy Silty Clay § Brown 28 - Very Stiff | 20.5 [ 187 -
20 500 | 10.50 || 5.50 Silty Sand Brown 38 Dense - 19.6 - 38.2
3.0 | 1050 | 12.00 | 1.50 Silty Clay Black | 4 - Soft [ 145 | 27 -
4.0 12.00 || 16.00 | 4.00 Silty Clay Black 15 - Stiff 20 160 -
50 16.00 | 18.00 | 2.00 Silty Clay Black 10 - Stiff 17.5 67 -
6.0 18.00 || 26.00 | 2.00 Silty Clay Black 17 - Very Stiff § 20 113 -
7.0 20,00 § 25.00 { 5.00 Silty Clay Green 40 - Hard 21 287 -
Clayey Siity Very )
8.0 2600 | 2750 § 2.50 3and Yellow § >100 Dense - 21 42.5
Clayey Silty Very
9.0 2750 || 30.00 § 250 Sand Yellow §| >100 Dense - 21 - 425
10.0 | 30.00 || 33.30 | 3.30 Silty Clay Brown [ >100 - Hard 22 400 -
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REFERENCE BORE HOLE BH-04 Ref R.L. of G.L. {m): 0.00
3 Shear
_ Layer Thi. (m) 5 £ > Parameters
: ~”
$ T = . 51 & '‘BE
s o @ 9! TypeofStrata | Colour i o o Z S th
5 @ p g a 2 2 =] = a
8 2 F s 3 | S S| =
= 8 - 4 x
1.0 0.00 4.00 4.00 Silty Clay Brown 17 - Very Stiff | 20 113 -
2.0 4,00 5.00 1.00 Silty Sand Brown 10 Loose - 15 - 30 .
H
3.0 5.00 9.00 4,00 Sitty Sand Brown 34 Dense - 19.5 - 37.1 A
4.0 9.00 | 20.00 { 11.00 Silty Clay Black 10 - St 175 87 e
J
50 [ 20.00 | 2250 | 250 Siity Clay Green 34 - Hard 21 227 -
6.0 [ 2250 | 2750 |} 5.00 Silty Clay Gray 62.5 - Hard 22 400 -
Clayey Silty Very )
70 || 27.50 { 30.06 | 2.50 Sand Grey | =100 Dense 21 - 425 |
8.0 | 30.00 | 33.30 § 3.30 Silty Clay Brown [ =100 - Hard 22 400 -
REFERENCE BORE HOLE BH-05 Ref R.L. of G.L. (m): 0.00 i
b Shear
‘ Layer Thk, (m) % % > Parameters
[~] = £ = ”E
z 3 @ 5 a 8 S
B ) 2 @l Type of Strata Colour ? py » Z S 5
z c el £ A 2 e =1 =] &
- 8] 2 2 g 3 S S| =
=4 8 i < 4
10 | 000 || 3.00 | 300 SityClay | Brown | 8 . Medm ¥ 165 | 53 | -
. Brown Medium
2.0 3.00 4.00 1.00 Silty Sand Grey 12 Dense - 16 - 306
3.0 4.00 5.00 1.00 Sitty Sand Brown 6 Loose - 14.5 - 29.2
Medium
4.0 5.00 9.00 4.00 Silty Sand Brown 15 Dense . 17.5 - 315
5.0 9.00 § 12.00 | 3.00 Silty Sand Gray 6 Loose - 14.5 - 29.2
6.0 | 12.00 }§ 14.00 || 2.00 Silty Clay Black 0 - Very Soft | 13 4 -
7.0 ¢ 14.00 § 20.00 | 6.00 Silty Clay Black 3 - Soft 14 20 -
8.0 | 20.00 | 25.00 | 5.00 Silty Clay Grey 13 - Sf 19 a7 -
: ' ) i Green
Clayey Siity Brown Medium )
9.0 (| 2500 § 27.50 | 2.50 Sand Grey 30 Dense 19 - 36
C o Brown Very
10.0 | 27.50 | 35.50 | 8.00 | Fissile Silty Clay Grey 55 Dense - 20.5 - 41.75
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REFERENCE BORE HOI.E BH-08 Ref R.L. of G.L. (m): 0.00
- Shear
) Layer Thk. {m) % %' by - Parameters
2 .-I £ & = £
z = & i Type of Colour 2 =} & = © &
:';é.‘. 8 2 g Strata clou g g @ :‘_:: E 8
8 g : sl 5| 3 3| =
- 2 =4 < o
, Very
1.0 0.00 4.00 || 4.00 Silty Clay Brown 16 - Stiff 20 107 -
. Medium
20 4.00 500 § 1.00 Silty Sand Brown Grey 14 Dense - 17 - 31.2
3.0 5.00 9.00 || 4.00 Silty Sand Brown 33 Dense - 19.5 - 36.825
. Very
4.0 9.00 10.50 || 1.50 Silty Clay Biack 18 - Stiff 20 120 -
50 §{ 10,50 { 18.00 || 7.50 Silty Clay Biack 1 - Stiff 18 73 -
6.0 | 1800 | 25.00 | 7.00 | sityClay | BrownGrey | 27 - ‘;’I’f}’ 20.5 || 180 -
7.0 { 25,00 | 27.50 § 2.50 San&!;? " BrownGrey | >t00 - Hard 22 | 400 -
Clayey Silty Very
8.0 § 2750 | 30.00 | 2.50 Sand . BrownGrey [ >100 Dense - 21 - 42.5
Fissile Silky Very
9.0 { 30.00 { 30.30 {{ 0.30 Clay Brown >100 Dense - 21 - 42.5
REFERENCE BORE HOLE BH-10 Ref R.L. of G.L. {(m): 0.00
B Shear
g Layer Thk. {m) E ':g oy - Parameters
£ E
= " @ ol Typeof 5 3 £ Z © ;
5 o ‘2 :':'} Strata Colour § g 4 = o §
3 ol 8 g : 5 s =8 ) =
g 5 f ] 8| ¢ sl =
1.0 | 0.00 | 200 ]| 200 | sityClay | BrownGrey | 25 - ‘é‘;rf}’ 205 | 167 -
2.0 2.00 3.00 || 1.00 Silty Clay Grey 12 - Stiff 185 | 80 -
30 | 300 | 400 [ 100 sitycClay Grey 17 . ‘g‘;’!’f}’ 20 1§ 113 .
4.0 4.00 9.00 || 500 Siity Sand Brown 36 Dense - 19.5 - 37.65
5.0 9.00 | 10.50 || 1.50 Silty Clay Black 48 - Hard 21 320 -
6.0 [ 10.50 | 18.00 § 7.50 Silty Clay Black 11 - Stiff 18 73 -
7.0 | 18.00 | 2000 | 200 | sity clay Black 7 . Medum | 16 | 47 ;
8.0 [ 20.00 || 22,50 | 2.60 Silty Clay Green Red 31 - Hard 2 207 -
9.0 || 22.50 || 25.00 || 2.50 Silty Clay Pale Green 42 - Hard 21 280 -
10.0 || 25.00 | 30.00 || 5.00 | Silty Sand Green >100 Dve’y . 21 . 425
ense
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REFERENCE BORE HOLE BH-11 Ref R.L. of G.L. (m): 0.00
i~ = Shear
. Layer Thk. (m) & ‘D o - Parameters
8 = 5 € £
e a E g Type of Strata Colour 2 e 2 z Y '
=1 = 23 £ " g1 3 e | 212 &
o5 &9 8 s | 3 s | =] 3| =
[ £ E 2 = =
1.0 0.00 5.00 | 5.00 Silty Sand Brown 34 Dense - 19.5 - 371
. Very
20 § 500 | 6.00 { 1.00 Silty Sand Brown 77 Dense - 21 - 425
3.0 6.00 9.00 | 3.00 Silty Sand Brown 35 Dense - 19.5 - 37.375
40 § 900 || 10.50 || 1.50 Silty Clay Biack 26 - Very Stiff § 20.5 | 173 -
50 [ 1050 | 1200 | 150 |  siity Clay Black | & ] Medum 1 5.5 | 40 -
6.0 12.00 20,00 || 8.00 Silty Clay Bilack 11 - Stiff 18 73 -
7.0 [ 2000 [ 2250 | 2.50 Silty Clay g:'aegl? 20 - Very Stiff | 20 | 133 -
. Grey
8.0 || 2250 ¢ 2750 || 5.00 Silty Clay Green 45 - Hard 21 3006 -
] Very
9.0 § 27.50 || 30.00 1 2.50 Siity Sand Brown { >100 Dense - 21 - 425
- : Very
10.0 | 30.00 | 33.10 | 3.10 Fissile Clay Grey { >100 Dense - 21 - 42.5
REFERENCE BORE HOLE BH-12 Ref R.L. of G.L. (m): 0.00
Layer Thk. {m) E ’E bey Parsa'::t';rs
D' c = = mE
e Bl & 81 Type of st Col B 8 i 20 & ;
8 g § 3 g ype of Strata olour § 2 i = o dg’
A o 53 3 & k] S =1 3 =
ol I ] @ il B
1.0 0.00 2.00 | 2.00 Silty Clay Brown 27 - Very Stiff | 205 1 180 -
20 | 200 || 5.00 | 3.00 Silty Clay Brown 12 - Stiff 185 || 80 -
3.0 5.00 8.00 || 4.00 Silty Sand Brown 38 Dense - 19.5 - 38.2
4.0 800 [ 10.50 g 1.50 Silty Ciay Black 14 - Stiff 186 § 63 -
Medium
5.0 | 1050 || 12.00 || 1.50 Silty Sand Grey § 15 | Donse - 175 | - 31.5
6.0 [ 1200 § 20.00 || 8.00 Silty Clay Black 11 - Sliff 18 73 -
7.0 | 20.00 { 2250 (| 2.50 Silty Clay Black 22 - Very Stiff | 20.5 §| 147 -
8.0 | 2250 | 25.00 | 2.50 Silty Clay Grey 38 - Hard 21 240 -
Clayey Siity Grey ) A
9.0 || 25.00 | 27.50 | 2,50 Sand Brown 45 Dense 20 30.875
. Grey
10.0 § 27.60 [ 30.00 | 2.50 Silty Clay Brown 109 - Hard 22 | 400 -
11.0 § 30.00 | 33.00 || 3.00 Silty Clay Grey >100 - Hard 22 400 -
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CHAPTER-4
FOUNDATION SYSTEM

PREAMBIE:
In the design of foundation system, the stress-strain compatibility of the super structure, sub
structure and the bearing strata should be safisfied 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,
s The super structure characteristics along with the loading pattern on the sub structure
» The sub soil characteristics that define the required subsltructure configuration for a
safe transfer of super-structural loads to the bearing sirata
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 two basement floors and seventeen upper floors, and is meant for
residential cccupancy. For this kind of structure, the column loads could vary between
B6000kN to 8000 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 siratification of the project site is idealised and presented below:
Layer-t extents from existing ground level, the soil stratum is silty clay and continuss up to
3.5m below the existing ground level, Consistency based on "N’ is Stiff to Hard With Sand
Lenses
Layer-Il is sandy formation and this layer extends from 3.5m to 12.0m. The relative density of
this fayer is Medium Dense to Dense.
Layer-1li is stiff to very stiff, Silty Clay formation and extends from 12.0m to 20.0m/22.0m.
Further this layer at borehole location extends even up to 25.0m
Layer-V, the geology of this layer varied from Clayey Siity Sand & Silty Clay with gravels at
location. The relative density & consistency ranges from Dense to Very Dense & Hard. Layer
extends from 25.0m to 30.0m below the existing ground level.
Layer-V, The geological formation beyond 30.0m is Fissile Siity Clay/ Soft Shale Formation.
The formation is predominantly Soft Shale/ Fissile Clay with lenses of Lithified Shale (shale
rock) at depths.

FOUNDATION SYSTEM:

Taking into consideration of average depth of basement of 3.5m, the depth of excavation shall
be 9.0m to 10.0m below the existing ground tevel including the thickness of foundation.
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For the kind of proposed construction, adopt pile foundation due to very weak sub soil

conditions. The length of pile is 30m from existing ground level with cut-off at 9.0m. The pile

capacity do not change even if cut-off increased to 9.5m.

The piles can be installed by drilling with direct mud circulation technique (Bored Cast Insitu

Piles) and Table 4.1 presents the allowable safe load carrying capacity of bored cast insitu

piles in vertical, tension & lateral for different diameter and the computations are worked out

as per IS 2911-Part |, Section-2.

Typical computations are presented in Annexure-I.

TABLE:- 5.1 RECOMMENDED SAFE LOAD CARRYING CAPACITIES OF BORED
CAST-IN SITU PILES

® o %3 o SAFE LOAD CARRYING CAPACITY (kN)
m . & ol & a &
218 2l |- 5'2 ; 6 3 | Dia.of Pile Vertical Lateral
#1523 £3 29 il E3 in (mm) Load Pull Out Load
8< 25| Es ) Carrying Capacity Carrying
S 49l a o *2 Capacity Capacity
« ©
1 500 1000 450 27
2 550 1100 500 32
3 600 1300 550 37
Tp]
4 | 2| 300 | 90 | 21.00 650 1450 600 42
i)
5 750 1800 650 53
6 800 2000 700 59
¥ 900 2400 800 70

FOUNDATION EXCAVATION:

Taking into consideration of high ground water table and predominantly coarse grain

formation (sand formation from 3.5m) it ideal to adopt diaphragm wall as shoring system,

For lateral stability, adopt semi top-down construction technique as described below.

+ Install diaphragm wall up to ground level

p

% Carryout mass excavation up to bottom of floor beam levels of top basement floors.

% Construct the floor system duly supported on dummy piles with pockets to grow

column from lowering basement and connect the same to the diaphragm wall

the pile cut-off walls

101

< Provide pockets in floor slab with size to facilitate lowering of excavation

% Carryout excavation below top basement floor levels and progress till the pile cut-off.

< After Completion of excavation, Construct the lower basement floor and connect to
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% The factual system requires a detailed analysis by the structural consuftant in
assaociation with geotechnical consultant
NOTE:
Carrying out lateral lcad analysis with appropriate boundary conditions and adopt the depth of

diaphragm wall as a guideline, the depth shall be 20.0 m bslow the ground level.
DEWATERING/ GROUND WATER L.OWERING DESIGN:

For ground water lowering, since diaphragm wall is recommended as shoring system for
ground water lowering a combination of dewatering bore-wells installed both inside and
outside the diaphragm are needed.

The internal bore-wells functions effectively for dewatering the green field zone cenfined
within the diaphragm wall. External bore-wells helps in lateral seepage into the excavation
zone.

UPLIFT DESIGN:

Though the diaphragm wall act like a cut-off wall, check the basement slab for uplift pressure
equivalent to 3.0m head of water.
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9.1

5.1.1

5.2

5.3

CHAPTER-5
RECOMMENDATIONS

RECOMMENDATION FOR DEEP PILE FOUNDATION SYSTEM:

-
~

7
0.0

7
0‘.

For the kind of proposed structure and sub soil condition deep pile foundation is the
suitable foundation to adopt. In the present case, 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-4.1.can be adopted as provisional design loads, as the load carrying capacity of
piles not only depends upon the sub soil properties, but also depends on the care and

experience of installation of 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-1V.

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:

The mud used shall be made out of sodium bentonite with minimum free swell index of
more than 300% and liquid limit more than 100%. The silt content in bentonite shall not

be more than 5%.

The mud should be prepared using sodium bentonite with a density of range 1.03 g/cc to
1.10 glce. However, while flushing before concreting the density should not be more than
1.12 glcc.

RECOMMENDATIONS FOR EXCAVATION:

-
o

As discussed in Chapter-4.0, Section 4.4 it is recommended to adopt shoring system of

diaphragm wall for excavation.

GENERAL RECOMMENDATION:

7
”»

D
L

The chlorides content in ground water & soil-water extract is less than the permissible
limit of 500 mg/l as per IS 456 Table 1.0. Hence no special reinforcement is required for

the construction.

Corresponding to the sulphate content in 2:1 Water-Soil extract and ground water use
Table 4.0 of IS 456 Clause 2.0 for minimum cement content and maximum water cement

ratio. Hence ordinary Portland cement can be used.
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% Before excavation is started a workshop shall be conducted including the Owner,
Architect, Structural Engineer, Geotechnical Engineer and Execution agency to ensure
the proposal given by the contractor is workable and safe.

% Before construction activities are initiated, a scientific due-diligence of the condition of the
neighbouring structures shall be carried out and authenticated. This is required to ensure
that no undue claims or interpretations are made by the neighbourhood that the

construction activities cause damages to their structures

AUTHORISED SIGNATORY

/ﬁﬁf

DR. C. V. PRASAD

O L.A,M/ G o paned, Ko C\‘Q?,H.[ =
'Ybuu,.,._! O(MA;“ tmle.m W 7

A
Supcr'in ki l1J:r'.r;_y'.1*u'zer, PW.D.,

planning and Designs L:lrcla,
Chepauk, Chennal-g.

104



ANNEXURE-I



oo marine

ESTIMATION OF SAFE L.DAD GARRYING CAPACITY OF BORED CAST-INSITU PILES
Y Type of Pite Bored Length of Pils below G.L. (m)ll 300 | As Peris:2911-p,5-2)-2010
Diameter of Pile
!‘? Reference Bore Hole BH-0t 500 mm Surcharge Prassure 0 kPa
) 3 Shear Effective Overburdan -~
Layer Thk. (m) B {r) kNim Parameters Prassure (kPa] S g f’
) - § 2T @ £ [ skin Friction @)
B EL R - 2 = E s | s $ A“:p BM amia. | 2 Il 28 "N
Iyl s . & % " ANk 5l = a o ot off ot Layer|| 2 € || & @
5. g é 8 e # d g E, g = || Layer || Layer 8o
=N - = £ <) 5 i = 1.2
™ 10l 0.0} 90 Y 9o Cut-Off Levet
20] 990 || t20 30 Sand 184 18.0§ 18.0 - 3274 00 24014 120 - 11 {1afll = 413
7 3.0 120 | 16.0 4.0 Clay 10 175 17.8] 67 - 240 540 390 §| 07 - affl s 307.3
} 4.0) 6.0 | 18.0 2.0 Clay 7160l 168 (| 47 540 66.0f 60.0 || 09 - off| 4 132.9
o 50) 180 225 4.5 Clay 12185 173 80 - 66.0 1104.3|| 851 || 0.6 - offl s 311.0
} 60OJ 225 25.0 25 Sand 21 1851 185 - 33311043 125.5( 1149 | - 1.2 [[af]l e 345.9
TOR 250 275 2.5 Clay 500 21,04 198 || 333 - 12554(153.0|| 1383 | 0.3 - affl < 340.0
"} flaof 275 300 25 Sand 50| 205 20.8 - 36.0F 153.0 {1 179.3} 186.1 - 15 [aofff & 7i1.0
} Summation of Posilive Skin Resitance (ki) Q= 2180.32
s Summation of Negative Skin Resistance (kN) -Gf= 0.00
3 Computation of End Bearing Resistance
} SPT ¢ Cy Ny N Eff.HLof Overburden 8 m
\ Bearing Stratum Shale 60 - 60D - ¢ FEffective Overburden Pressure 62.95 kN/m2
) End Bearing Resistance (kN) Q=  1060.29
..} 1Skin Resistance in Clay Layer is n*d*T'C,‘e Ultimate Load Carrying Capacity {Qy) Q=Q-Q4Q, (KN} 3249.81
o kin Resistance in Sand Layer is 2°d*T"g"K*Tan() Safe Load Carrying Capacity {Qqare) Q.25 (kN} 1299.84
¢y |[Ema Bearing Resistance in Clay Layer is BN, Allowable Safe Load Carrying Capacity Ca-sare (KN} 1299.84
' End Bearing Resistance in Sand Layer is n'd"H4"0"N, Allowzbla Safe Pull aut Capacity Qupn: QF3 (kNy  729.77
£} here
" fcu=Undrained Shear Strength of Clay K=Coef, Earth Fressure at Rest d=Dia. Cf Pile
.~ Ye=Angts of Shearing Resistance grEffecitve Gverburden Prassure at middie of Layer awAdhession Factor
L ; i =Bearing Capacity Factor =9 N, =Bearing Capacity Faclor, Ref. Fig.1 ¢f 15: Code Referred abave TeThickness of Layer

HC (i.e) Effecilve Qs

le dp=Fflectiva height of cverburden X

10
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES
Type of Plle Bored Length of Pile below G.L. {m)]| 30.0 || As Per15:2911-(P-1,5-2)-2010
Diameter of Pile
Reference Bore Hola BH-02 500 {fmm Surcharge Pressure 1] kPa .
Layer Yhk. {m) g {y) kNimy® pgrs;::trers Eﬂ:c:;:es:r:i:x:an Sz % :-i: I
) " g Y IR g Skin Friction (Q)
HERERE s eS8 g "l g] 22 '
E E- E é 2 %‘ %_ ﬁ g 3 Layer [{ Layer 88
1.0 0.0 9.0 9.0 Cut-Off Level
200 90 12.0 3.0 Sand 23| 8.5 185 - 33901 0.0 [[ 255 128 - 1.2 {gfff 2 48.3
3.0% 1205 16.0 4.0 Clay 15 26.04 19.3 ) 100 - 255 1655} 455 | 0.4 - gfill s 270.2
40f 160 200 4.0 Clay 8||165H 183 53 - 655 )| 815 785 0.9 “ afjl 4 2997
501 200 225 25 Clay 20| 200 18.3[ 133 - 81.5 [ 116.5) 104.0 || 0.4 - af f s 182.8
6.0 225 | 275 5.0 Clayey Sand 40 20.0§ 20.0 - 34.0|| 1185 166.5) 1415 - 14 Jlofl| 1681.7
700 275 300 2.5 Sand 50H 20.5 || 20.3 - A6.0| 166.5) 192.8) 17986 || - 15 |[qof] + 768.8
Summation of Positive Skin Resitance (kN} Q= 285151
Summatien of Negative Skin Resistance (ki) -Qf= 0.00
Computation of End Bearing Rasistance
SPT 4 C, Ny N, Eff.H..of Overburden 8 m
Bearing Stratum Shale 60 - 800 - 9 Effective Overburden Pressure 68.13 kN/m®
End Bearing Resistance (kN) Q,=  4060.29
i Res|stance in Clay Layeris =d*T,“C, Ultimate Load Carrying Capachly (Q,,) Q,~Q-QtQy (kN) 371179
kin Reglstance In Sand Layer I8 7d*T,'a"K*Tan{o) Safe Load Carrying Capacity {Qage) Q2.5 (kN) 1484.72
nd Beering Reslstance in Clay Laysr |s a*d¥4"C,™N, Allowable Safe Load Garrying Capacity Qpcare (KN)  1484.72
End Bearing Resistance in Sand Layer Is n'd*4*('N, Allowable Safe Puli out Caparily Qapur Q3 (KN} 883.84
Cu:Lr.If'rdrﬂined Shear Strength of Clay K=Coef. Earth Pressure at Resl d=Dia, Of File
=Angle of Shearing Reslslance q=FEffecitve Ouerburden Pressure at middle of Layer e=hdhession Facior
N =Bearing Capacity Factor =9 Ny=Bearing Capacily Faclor, Ref. Fig.1 of IS: Code Referred above T=Thicknass of Layer

1.8} Effecitve Overburden Pressive at pile fip=Effective ht of urden X (- 18Y
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES
M Type of Pile Baored Length of Plle below G.L. (m)E 30 || AsPoar15:2911{P,5-2)-201Q
Giameter of Pile
\; Reference Bore Hole BH-03 500 Jmm Surcharge Prassure 0 kPa
' 3 Shear Effective Overburden -
Layer Tak. (rm) g {y) kit Parameters Pressure (kPa} g3 % f-
O i . & o E] ‘.5' ¢85 Skin Friction {Q,)
$) 20 S ¢ %5 sl s e [ & | o ™M lamalf2g) 28 KN
“y 5 -4 n:: g [ > = x 3 of [[Bot. o ot Layer o2& £ &
. E, § E é é :,: g-“ g % g 3 | Lover Layer 8 é
3 Y10 oo f§ 90 || 90 Cut-Off Level
20 9.0 § 105 1.5 Sand 30} 19.0{ 1.0 - 36 4 00 || 13.5) 68 - 13 | of] 2 161
3 3.04 105§ 12.0 1.5 Clay 4 {145 168 | 27 - 135 203%F 6.8 || 1.0 - afll s 63.6
y 401 120 16.0 4.0 Clay 15| 20,0} 17.3 || 100 - 203 [ 603 | 403 || 0.4 . gf| 4 270.2
o 50{ 160§ 18.0 2.0 Clay 104 17.54 188 || 67 - 603 | 75.3 | 67.8 ]| 0.7 - afll s 183.7
™y 60] 18.0 20.0 2.0 Clay 17 20,04 18.8 ]| 113 - 753 | 953 85.3 || 0.4 - afll s 138.4
FOf 200 § 25.0 5.0 Clay 44 4 21.0{ 205 {| 293 - 5.3 || 150.3(| 1228 ]| 6.3 - affl - 598.3
\3 80§ 2508 275 25 Clayey Sand 40 || 20.0 [ 20.5 - 40| 150.3(1175.3( 1628 || - 14 [faffl s 6221
90l 2758 30.0 25 Clayey Sand 50 20.5 [ 20.3 - 3600 1753 (| 201.5( 1884 || - 1.5 | offf ¢ 806.2
‘} Summation of Posilive Skin Resitance {kN) Q= 2667.57
"} Summalion of Negative Skin Resistance {kN) -Qf= .00
Computation of End Bearing Resistance
e SPT ¢ C. Ny N, Eff.Htof Overburden 8  m
Yy Bearing Stratum Shale 60 - 600 - 9 Effective Overurden Pressure 67.27  ii/m?
End Beating Resistanca (kN) Q.= 106029
{
) Skin Reslstance In Clay Layer is n*d* TG, a Ultimate Load Carrying Capacity (Quy) Q#Q-Q4Q, (kN) 3727.88
r} Skin Reslstsnce i Sand Layer is n*d*Ti*q, 'K Tan(4) Safe Load Carrying Capacity (Qrare) Q2.5 (kN) 1491.14
‘ End Hearing Resistence in Clay Layer is 1°0?M4*C,*N, Aliowable Safe Load Canying Capacily Qpcare (N} 1491.14
{ ¥ JlEnd Bearing Resistance in Sand Layer is n*d?4"Q*N, Allowsble Safe Pull out Capacity Qupeet QFF3 (KN} 88919
here
"} Cu=Uindrained Shear Strangth of Clay K=Coaf. Earlh Pressure 2t Rost d=Dig. Of Pile
’ 4=Angle of Shearing Resistance q~Effacitve Overburden Pressure 3l middle of Layer «=Adhession Factor
e N =Bearing Capacily Factor, Ref. Fig. i of IS Code Referred above T=Thickness of Layer
P
(.}
)
(3
3
0
(3
"
"
L4
(J
"
)
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L
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES
Type of Pile Bored Lenhgih of Plle below G.L. (m;ﬂ 30.0 {| As PeriS:2911-{P-,5-2)-2010
Diamater of Plle
Reference Bore Hole BH-04 506 mm Surcharga Pressure 0 kPa
1 Shear Effective Overburden & o
Layer Thk. (m} g ) WNIe™ o} o metars Pressure [kPa) szl 2 i
280 2 .
, @ - 2ull B Skin Friction (Q;)
HEAER B N 4 IS O I O G N PO | T B+ e
] ¥ @ v " foflLayerflaw f| £
el - o 3 | | 3 = [l La Laysr 3
HEAFEF £ 3| 5 HEF] S | = et g
104 0.0 8.0 8.0 Cut-Off Lavel
20} 9.0 20.9 11.0 Clay 10175176 &7 - 00 || 825 413 || 0.7 - afj = 845.1
30| 200 225 25 Clay 210l 193§ 227 - 825 {1100f 963 [ 0.3 - qgfl| s 2318
4,00 225 275 50 Clay 500210 21.0 333 - || $10.0/§165.04 137.5 || 0.3 - of i 4 680.0
5.0 2751 300 25 Clay 500 2¢.0f 21.0 )| 333 - || 165011925 1788 | 0.3 - qfl s 344.0
Summation of Positive Skin Resitance (kN) Q= 2095.87
Summation of Negative Skin Resistance {kN) -Cf= 0.00
Computation of End Bearing Resistance
SPT 4 Gy Nq N Eff.Ht.of Overburdan 8 m
Bearing Stratum Shale 60 - 600 - O Effactive Overburden Pressure 72.66 kN/m?
End Bearing Resistance (kN) Q=  1060.29
kin Resistance In Clay Layer Is #*d*T;'C,*a Ultimate Load Carrying Capacity {Q,) Q=QrQ0Q, (kN) 3157.16
kin Resistance in Sand Layer is #*d“T, g K Tan($) Safe Load Canying Capacity {Quu.} Q./2.5 (kN} 1262.86
End Beating Resistance in Clay Layer is 1*d%4*C,*N, Allowabls Safe Load Canying Capacity Qpnare (KN)  1262.86
End Bearing Resistance in Send Layer is 7"d*4*Q™N, Allowable Safe Pull out Capacity Qapa: O3 (KN 698.56
here
Cu=Undrained Shear Strength of Clay ¥=Coef, Earth Pressure at Rest d=Bia. Of Pife
=Angie of Shaaring Reslstance 4=Effecitve Overburden Pressure at middie of Layer a=Adhession Factor
M.=Braring Capacity Factor = 9 N,=Bearing Capacity Facler, Ref. Fig.1 of IS: Code Referred abova TEThickness of Layar
1.} EHecitve Overhurden Pressurs st pile ip=Etfective height of overburdsn X f+10)
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES
) Type of Pile Bored Length of Pile batow G.L. (][ 30.0 || As Peri5:2011-{P4,5-2)-2010
Diamater of Pile
) Reference Bore Hole BH-05 500 lmm || Surcharge Pressure| 0 kPa
3 Shear Effactive Gvarburden —_
% Layer Thk. (m) g () kN/m Parameters Pressure (kPa) S5 % =
: Ny " £ . - . 2 Tg' 2E | skinFriction (@)
=t - o = L] : . a o kN
SSHHERE: H AR ER R B s b b B
. E j E 2 § 3 2 g E y 3 | Laver | Leyer a8
™y 1ol 00 ]f o0 | 90 N - Cut-Off Lave!
20 80 | 120 3.0 Sand 9§ 145] 14.5 - 258 00 || 135] 6.8 - 1.0 || off| = 18.2
) 3.0 120 18.0 6.0 Clay 21401431 13 - 135 | 375 255 || 1.0 - qffl s 122.5
) 40 180 [| 20.0 20 Clay 6 [|1551) 148 40 - ar5 || 48.5) 43.0 || 1.0 - qf|| a 125.7
" {l5.0f 208 | 25.0 5.0 Clay 20| 20,04 17.8 || 133 - | 485 985 735 || 04 - qfll s 365.6
™y (6.9 258 ) 27.5 25 Clay 45| 21.05 20.5|{ 3060 - 885 [|126.0 1123 | 0.3 - of | & 308.3
7.0] 275 ] 30.0 2.5 Shale 60Y 22.04 245 600 - || 126.0) 156.0) 1410 | 0.3 - of | 7 6126
} Summation of Positive Skin Resitance (kN) Q= 1550.92
«} Summation of Negalive Skin Resistance (kN) -Qf= 0.00
) Computation of End Bearing Resistance
3 SPT ¢ G, Ny N EffHLof Qverburden 8 m
} Bearing Stratum Shale 80 - 600 - 9 Effective Overburden Pressure 54.06 KN/m?
) End Bearing Resistance (kN) Q=  1060.29
\9 Bkin Resistance in Clay Layer is 2*d*T"C,n Uttimate Load Canrving Capacity (Q,y) Q. =0rQr+@; (kN) 261121
Skin Resistance in Sand Layer is n°d*T"g K Tant) Safe Load Carrying Gapacity {Q;a} Q2.5 (kN}) 1044.48
End Bearing Resistance in Clay Layer s a°d*M"C,*'N, Allowable Safe Load Camying Capacity Qpaate (KN} 1044 48
End Bearlng Resistance in Sand Layer is n*d*/4"Q*N, Allowable Safe Pull out Capacity Qupait QFF3 (KN} 516,97
Nate: 8PT is carried out using aulomatic tip hammer and the effictency is equal to 80% to $5% and the N i corecled to 80% efficiency
here
" |lcu=tndrained Shear Strength of Ciay K=Cosf. Earth Peaseure at Rest d=bia, Of File
| - |l¢=Angle of Shearing Resistanca geERacitve Overburden Pressure at middle of Layar a=Adhesston Faclar
L } W.=Bearing Capacity Factor =9 N=Bearing Capacity Factor, Rel. Fig.t of 15: Code Referred above T=Thicknesa of Layer
‘ & {i.e) Fflacilva Qverburden Pressure at pile Uip=Effective haight of overburden X (103
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ESTIMATICN OF SAFE 1.OAD CARRYING CAPACITY OF BORED CAST-INSITU PILES
Type of Pile Bored Length of Pile below G.L. (m) 300 || As Per 15:2011-{P-1,5-2)-2010
Diamater of Plle
Reference Bore Hale BH-08 500 {imm Surcharge Pressure 0 kPa
' 3 Shear Effective Overburden @ =
Layer Thk, (m} 5 ) WNIes™ | o meters Pregaure (kPa} s 3 i‘
il 8 Skin Fricti
] 4 . § tE . § o . Hattopll At §3 E% ? o Q)
T 2 | 2 5 Gl 218 & | Bl of [motofMMelEe) o8 KN
] . ® : © . of Layer]|
HEIFAFE I N R i
1.0 0.0 8.0 8.0 Cuk-Off Level
204 940 10.5 1.5 Clay 18H 20,01 20.0{| 120 - 0.0 || 15.0 .5 0.4 - af il 2 1074
3.0f 105 180 7.5 Clay 11 1864 180 73 - 150 § 750 450 0.6 - afff s 533.2
400 180 || 25.0 7.0 Clay 28] 2054 193 [ 173 - 75.0 {11485 1118 | 0.3 - aflf 4 570.7
508 250 27s 2.5 Clay S0l 21.0|| 208 333 - {| H48.5176.0ff 1623 | 0.3 - of | s 340.0
60 275 30.0 2.5 Clayay Sand 60 2054 208 - 36.04 176.0 | 202.3( 189.1 - 1.5 [iqflF 8094
Summation of Positive Skin Resilance (kN) QF  2360.74
Summation of Negative Skin Resistance (kN) -Qf= 0.00
Computation of End Bearing Resistance
SPT ¢ Cy Ny N, Eft.Hi.of Overburden 8 m
Bearing Stratum Shale 60 - 600 - 8 Effeclive Overburden Pressure 74.63 joNfm? 'E |
End Bearing Resistance (kN) Q,=  1060.20 |
Skin Resistance in Clay Layer is nd*TC,%x Ultimate Load Cariying Capacily (Q,) Q=0-QQ, (kN) 342102
Skin Resislance in Sand Layeris «*d*T;'q K" Tan(9) Safe Load Canrying Capacity (Qyur) QJ2.5 {kN) 1368.41
End Bearing Resistance in Clay Layer is x*d%4*C,"N, Aliowable Safe Load Carrying Capacity Cpgare (KN)  1368.41
End Bearing Resistance In Sand Leyer 3 s*d#4°QrN, Allowable Safe Pull out Capacity Qapert QU3 (kN) 788,91
here
=Undrainad Shear Strength of Clay K=Coef. Eank Pregsure at Rest d=Dia, Of Pite
=Angle of Shaaring Resistance a=Effecitve Overburden Pressire at middle of Layer a=Adhession Factor
N.=Bearing Capacily Faclor = 9 N.=Bearing Capacily Faclor, Ref. Fig.1 of IS: Code Referrad above T=Thickness of Layar
i) Effacitve rhusdan Pry ip=Effective heiqht of overburden X (110}
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES
Type of Pile Bored Length of Pile helow G.L. (m;n 30.0 | As Per 15:2911-(P1,5-2}-2040
Diameter of Pile
Reference Bore Hola BH-10 500 imm || Surcharge Pressure o kPa
Layer Thk. {m} 8 {4} kNfm?* Parsa:-ne:trers Eﬂ?:e::lg'::r::;;je“ ) % f
= ke Skin Friction
22| 4 g 5 5l s (5 | £ $ Atop| & hacwa | £ 5 é ] w
4 d. % ] § g 3 4 i a — || Layer ﬂ Lay‘er of Layer 2L E é
S 2 _d J i £ sla ladl © I =
1.0 00 2.0 9.0 Cut-Off Level
20| 9.0 105 1.5 Clay 48 21.04f 21.0 1 320 - 0.0 | 16.5 8.3 0.3 - qfil 2 196.0
30] 0.5 180 7.5 Clay 11l 180 195 73 - 165 ] 7651 465 || 0.6 - afl| a 533.2
40§ 180} 200 2.0 Ciay TH160] 17.0f 47 - 785 | 8856 825 || 0.9 - aff a4 132.9
504 200 |} 225 25 Ciay 3| 218 185§ 207 - 885 {116.0F 1023 || 0.3 - af || s 211.4
60j 225 250 2.5 Clay 42 21.0] 29.0ff 280 - [f116.0|1143.5§ 1288 || 0.3 - gf || & 2859
700 260 || 3200 5.0 Sand 504 205 20.8 - 36.0[] 143.5 [ 196.0)f 169.8 - 15 fJaf|| « 1453.0
Summatfion of Positive Skin Resitance (kN) Q= 2812.32
Summation of Negalive Skin Resistance (kN) -Qf= 0.00
Computation of End Bearing Resistance
SPT ¢ Cy N, N, Eff. Hi.of Overburden 8 m
Bearing Stratum Shale 66 - 600 - 9 Effective Overourden Pressure 72.19 Njm?
End Bearing Resistance (kN} Qg=  1060.29
Skin Registance in Clay Layer 15 2°d"7,'C,'a Ultimate Load Carrying Capacity (Q) Q,=Q,-QA+Q, (kN) 3872.61
Skin Resistance in Sand Layer |s a*d*T,'q/K*Tan{$) Safe Load Carrying Capacity (Qeare} Q2.5 (kN) 1549.04
End Bearing Rasistance In Clay Layer is n*d®4*C,'N, Allowabila Safe Load Carrying Capacity Qpgare (KN} 154904
End Bearing Resistance in Sand Layer is n*d%4°Q"N, Allowsbla Safe Pull out Capacity Qapat QIS {kN) 93744
C:LTndralnsd Shear Strength of Clay K=Coef. Earth Pressure al Rest d=Dia. OFFila
i=Anglk of Shearing Resistance q~Effecitve Overburden Pressure al mlddie of Leyer w=Adhession Facior

L

L

 =Bearing Capacily Factor = &
e} Etfecitve Overburden Pressure at pile 6

N,=Bearing Capacity Faclor, Ref. Fig.1 of 15: Code Referred above

T=Fhickness of Layer
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES
Type of Rile Bored Lengih of Plle helow G.L.. (m]” 30.0 || As Per|S:2911-{P-1,5-2}-2010
Diameter of Pile
Reference Bore Hole BH-11 500 {lmm Surcharge Pressure|| 0 kPa
2 Shear Effective Overburden —
Layer Th. (m) B8 b) kNim Parainetars Pressure {kPa) 5w 5 =
g 2ol 85 | skinFriction ()
: . proA L o] i
2 21 4 5 El s (28 | g | o foeri 2 j o fd2 as KN
= : o i @ 1 225t = a of [Bot. off ¢ L aver ICj T
Sl s e’ k] g g 3 a5 3 [ = | Leyer | tayer 4 =58
S 2 i & £ = it lgl| )=
1.0ff 0.0 9.0 8.0 Cut-Off Lavel
20 9.0 108 1.5 Clay 2645205 205 173 - 0.0 § 15.8 7.9 0.3 - aof | 2 122.3
3.01 105 [} 12.0 1.5 Clay 6§ || 15.5] 180 40 - 158240 199 || 1.0 - afff = 94.2
40 120 20.0 8.0 Clay j1ff18.0) 168 73 - 240 [ 880 56.0 || 0.6 - e | 568.8
50y 200 || 22.5 25 Clay 20| 2004 i19.0F 133 - 88.0 ||113.0) 10051 0.4 - afll = 182.8
E0f 226 275 5.0 Clay 451 21.04 205 [ 300 ~ || 113.0| 168.0]| 140.5 § 0.3 - af | 5 6126
70| 275 30.0 25 Sand 50{ 20.5( 20.8 - 36.0| 168.07 194.3) 181.1 || - 18 |[gfif + 775.2
Summation of Positive Skin Resitance (kN}) Q= 2355.88
Summation of Negative Skin Resistance (k) -Qf= 0.00
Computation of End Bearing Resistance
SPT ¢ C, N, N, Eff.Ht.of Overburden 8 m
Bearing Stratum Shale 60 - 600 - g Effective Overburden Pressire 69.38 Kyjm?
End Bearing Resistance (kN) Q= 1060.228
kin Resistance in Clay Layer is n°d*T,*C,%a Ultimate Load Carrying Capacity {Q) Q=Qr0+Q, (KN}  3416,17
n Reslstance in Sand Layer is xd*T;"g,*K*Tan(h) Safe Load Carrying Capacity {Qy...) Q,/2.5 (kN) 1366.47
rd Bearing Reslslance in Clay Layar is n*d%/d*C, "N, Allowable Safe Load Carrying Capacity Qazate (KN}  1368.47
nd Bearing Resistance in Sand Layer is ©*6"4Q*N, Allowahie Safe Pult cut Capacity Qap: Qf13 (kKN)  785.29
hars
Cu=Undrained Shear Strength of Clay K=Coef. Earth Pressure at Rest g=Dia. Of Pile
b=Arngle of Bhearing Reslstance q=Efecitve Overburden Pressure at middle of Layer n=Adhession Factor
W =Bearng Capacity Faclar = § N =Besring Capacly Factor, Ref. Fig.1 of 1S: Code Referred abave T=Thickness of Layer
i.e} Effacitve Ovesburden Pressurs at pite lip=Effective heioht of overburden ¥ {10
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES
03 Type of Plie Bored Length of Pile below G.L. (m)f] 30.0 | As Per15:2991-(P-1,5-2}-2010
ype
Diameter of Pile
»} Raference Bors Hole BH-12 500 ﬂmm Surcharge Pressura 0 kPa
' 3 Shear Effective Overburden W =
o~ Layer Thic. (m] a8 XN ] o rameters Pressure {kPa) £zl 3 =
" S " 5 N N 75l & E | skinFriction @)
kA - e - :l-; s | & 2 & t;’p 5 tt Armia. | £ Bl T KN
Pl @ ) o & o . 5‘ sl = =] o ot a of Layer Iw| Ee
- 5 g é L o. g s 3 = [} Layer [| Layer &8
N - E £ 2l s Al = 1=
3§10l oo 9.0 9.0 Cut-Off Level
20 9.0 } 105 1.6 Clay 14 185 195 93 - 0.0 || 143 71 0.5 - affl 2 103.0
€3 30 105 ¢ t2.0 1.5 Sand 15 17.5[ 185 - S 143 [ 255 1989 - 1.1 {lof)] a 30.0
3 4.0( 120 || 20.0 8.0 Clay 11180178 73 - 2551 895 575 || 06 - gffl « 568.8
S.0f 200 | 225 25 Clay 22 205 193] 147 - 89.5 | 115.8] 1026 || 0.3 . qf|| s 173.2
("} || 80f 225 || 25.0 25 Clay 3G 21.0) 208 ] 240 - 1158} 143.3|| 1295 || 0.3 - offl & 245.0
) 7.0( 250} 275 2.5 Clayey Sand 45| 20.0 1 20.5 - 34.0]] 143.3 |1 168.2) 15568 || - 15 [ offl + 618.8
3 |soll 275 300 25 Clay s0ll 2t.0l{ 205§ 333 - || 168.3|195.8] 1820 || 0.3 - qfll = 340.0
~ Summation of Positive Skin Resitance (kNY Q= 2079.67
i Summation of Negative Skin Resistance (kN) -Qf= 0.00
iy Computation of End Bearing Resistance
) } SPT § C. Ny N, Eff.Ht.of Overburden 8 m
\ Bearing Stratum Shale GO - 500 - 9 Effective Overburden Pressure 71.52 kN/m?
03 End Bearing Resistance (kN) Q=  1060.29
P
{} Skin Resistance In Clay Layer is n*d“%,*C,"a Ultimate Load Camying Capacity (Qyy,) Q,=Q-Q4+Q, (kN) 3139.96
Skin Resistance in Sand Layer is od*T,"q K Tan{é) Safe Load Carrying Capacity (Quare) Q,/2.5 (kN) 125598
(} End Bearing Resistance in Clay Layer is n*d?/4'C*N, Allowable Safe Load Carrying Capacity Qpare {KN) 1255.88
End Bearing Reslstance in Sand Layer is a*d7M4*Q'N, Allowable Safe Pult aut Capacity Qapurt QI (kN) 693.22
RN -
7 Cu=Undrained Shear Strenglh of Clay ¥=Caef. Earth Pressure at Rest d=Dis. Of Plle
y=Angla of Shearing Reslstance g=Effacitve Overburden Prassure at middle of Layer u=Adbession Factor
) N=Bearing Capacity Faclor, Ref. Fig 1 of IS: Code Refesred above T~Thickness of Layer

N.=Bearing Capatcily Factor =9
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LATERAL LOAD CARRYING CAPAGITY OF BORED CAST- SITU PILES

Reference Bore Hole
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 Leve! 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 (1)

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

Design SPT "N” Value :

T=(El/nh)1/5
(n can be read as h in the above and below equation in case of Sand)

hh= :
in Case of Sand

T=

Li/T

LT
Depth of Fixity below Cut off ()

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

Allowable Lateral Deflection (Y)

laterat Load Carrying Capacity (H)= Y*12EH{e+zf)*3

Recommended Design Lateral Load carrying Capacity

Fixed End Moment,Mz=H(e+2,)/2

Reduction Factor (L,/T) :

Actual Moment (Fixed End Moment/Reduction Factor),Mg

' 0

: BH-05
ixed
: 0.60 m
m
1 30.0 m
0 9.0
:21.0 m
: 25 MN/m?
25000000 KN/m?
: 0.006362 m*
: Sand
: Submerged
7
800 kN/m®
- kN/m*
: 2.88 m
0.00
1 2.20
:6.34 m
: 0.005 m
1 37.44 kN
D37 kN
119
0.83 m
29 kN-m
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Angle of Internal Friction (Deg.)

46

V.Loose/ Loose

Medium

Dense

A

Very Dense

100 90 80 70 60 50 40 30

Standard Penetration Resistance (N-Value)

20

10 0

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

Standard Penetration Resistance - N-Blows/30cms.

|

.

10 /
5

2

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

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

Eight ways to know a piece of land
before you pay forit.

This report covers one part of the picture. These cover the rest, drawn from the same government
records, for any property in Tamil Nadu.

LandLens One EE Verify My Land ESinsE
Ask anything about a property and get  “zg el Every record check run on one Pl -1
an answer grounded in _Ilve o T property and returned as a single Bl T,
government records, with the sources ~ JMrs s Cillr t ER LR

i i e report. . AT ¥
shown. ImldSr L0t /landlens/verify-my-land | T iy

/landlens/one

Legal Opinion EXisE One Map - EEEEE
An advocate's written opinion on the g e Every layer on one map: the parcel, its  HEEld- sl
title, built on the records we pull for it. Pracl ot -1 boundary, zoning, water bodies and iﬁ%ﬂ%
e e - i i T g B

/landlens L what sits around it. L Y |
Iml 2 g /landlens/one/map CIE ] ra

PriceMap EXisiE Build Scope EEEE
What land actually changed hands for ~ piaTeatn.. What you are allowed to build here: P =
around this plot, taken from the i by floor space, height, coverage and e A
registered deeds. L L e setbacks. - .
/landlens/pricemap ImlFeahd e /landlens/build-scope ICT Ry 1)

Property Tracker EREIE Deal Room EifsSE
Watch a property and hear about it T T, Run the transaction in one place: ?T%"m
when something new is registered s b T documents, stamping, signatures and Plop A e
against it. [l o the parties. [Brs ) et
/landlens/property-tracker Iml L ety /landlens/deal-room | ] e T el
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FREE TOOLS - NO ACCOUNT NEEDED

Twenty-four checks youcanrun

yourself, at no cost.

Records and verification

The registers themselves, read for you.
Encumbrance Certificate

Patta and Chitta

Field Measurement Sketch

EC Analyzer

Bank charge check

Court case search

Seller background check

Approval check by survey

Value and duty

What it is worth and what it costs to register.

Guideline value by street
Guideline value by survey
Stamp duty and registration fees
Capital gains

Floor space index

Area unit converter

Zoning and land use
What the plan says can happen on this land.

Land use zone finder
CMDA land use check
Coastal regulation zone
Master plan check
Water bodies finder

Airport height clearance

Every free tool
/tools

verified.realestate

Registers and directories

Who holds it, and which office keeps the record.

Find your registering office
Temple property check
Wagf property check

RERA register

hello@verified.realestate -

Services we run The LandLens
for you suite
/services /landlens/one

+919996 12 9996
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Verified 7 RealEstate

Every claimin thisdocument tracesbacktoa
governmentrecord.

Legal opinions, due diligence and title verification
Building plan, layout and sub-division approvals
Completion and occupancy certificates, regularisation
Escrow, negotiation and NRI property management

Land survey, soil testing, architecture and construction

Verified RealEstate Prepared from the registers named on the page each finding sits on. Where a register
could not be read, this document says so in its place rather than leaving the gap to be

3/350/2 Mettukuppam Id not be read, this d ys so inits pl her than leaving the gap to b

OMR Thoraipakkam ’ read as a clean result.

Chennai 600 097, India
hello@verified.realestate
+91 9996 12 9996
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