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COACTERIT
TROUULTIOL

O DROLCENT MI'ORMATIO[ | MATRII
NATURE OF PROJECTCMULTSTOREY RESTENTIAL BULOMI[]
(IJOR [JBASEME [T [/ [/OR [JSTILT [J[1JOR [JUJLIER [LOORS(!
PROJECT OWNER (M8 ) URBALI (I RASTRULTURE LIMTED
PROJECT LOCATION [IIERUMAL [JACARCRA[IAL ROA[ALLARAUAL
JOB CODE OO0 T MO rAD
(I SUOLE O JOROO
Om COELD O OROM
+ Conducting seven 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 interval
» From 12.0m and beyond SPT is conducted at every 2.0m depth interval
» In case of rock formation core drilling shall be conducted and checked at every 1.5m or
1.0m depth interval
%+ 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

(mm  LABORATORY [ ORI

** Natural Moisture Content

% Atterberg limits

%+ Grain Size Analysis

%+ Strength test on rock core samples

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

[ STRUCDTURE O TIE RECIORT(
s Contents
% Introduction
« Investigation Methodology & Test Results
% Sub-Surface Stratification
+« Liquefaction aspects
+« Foundation System
% Recommendation

< Annexure
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TEST RESULTS

[IREAMBLE!]
Seven soil investigation boreholes were put as per the planning of the engineer in-charge and
these locations are shown in Fig.2.0. The equipment used and the methodology adopted to
carry out the fieldwork is described below.
MET/OJOLO[1Y Ol [JEL[] [1 OR[I[]
ECVUIMMET USETT AL METIOD O DIRILLITICI[]
All the boreholes were sunk by conventional rotary drilling rigs. For borehole Methodology
followed for boring conformed to 1S: 1892 -2000. Boring was progressed by the cutting action of
rotating bit with water circulation and stabilizing the side of the boreholes by using casing
pipes/bentonite slurry up to required depth to prevent collapse of sidewall. Boring was
continued by normal boring process using MS soil cutter in soil. However Tungsten Carbide
(TC) bit drilling was resorted to drill in highly weathered rock stratum where the normal boring
process became slow. Diamond Core (DC) bit drilling was adopted in moderately weathered

rock formations where penetration using TC bit was became slow.

STA[JAR[] [IE[JETRATO[] TESTS[!

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

The tests were conducted at the depth intervals indicated in Chapter-1 (Sec.1.1.1).

JOLLEC'TIO1 OT1SOIL SAMIILEST]

T STURBEL SAMIILES

i

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

TOLLETON OT1TROUTT 1 ATER SAMILEST]

One representative water sample from each borehole was collected after 24 hours of
completing the borehole if water table met within the investigated depth. During the period of
investigation, due to monsoon rains water stagnation is observed above the existing ground
level hence ground water table is mentioned as E.G.L.

OTE O[] TROU[1[] ATER TABLE RE[OR[I[]

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

7

% The groundwater level indicated in the bore logs is specific to the duration of

investigation and intensity of the monsoon rains during the time of investigation. Hence,
2
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the level shall be taken as guidelines only to plan the investigation for the dewatering
system
LABORATORY TESTIII ][]
O[] [IOARSE [IRAIE[] SOIL[]
On the representative samples, sieve analysis tests were conducted to arrive at grain size
distribution. These tests were conducted as per 1.S.2720 (part 4)-1985 and the results are
presented in Tables-2.1 to 2.7. The graphical representation of grainsize distribution curve for

the representative samples in each bore is presented in Fig. 2.9 to 2.15.

O] [IIE [RAIEL] SOIL[]
On the SPT sample index property tests were conducted to estimate consistency. These test
results are presented in Tables-2.1 to 2.7. The graphical representation of hydrometer analyses

curve for the representative samples in each bore is presented in Fig. 2.16 to 2.24.

COCJEMITAL ATJALYSTS TESTSI

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

SUMMARY ]

The locations of the field investigation boreholes are shown in site plan given in Fig.2.0. The
average sub soil profiles encountered at each location along with their classification and
engineering properties are presented in Figs.2.1 t0 2.7.

The cross section variation of sub soil strata in both lateral and vertical is presented in Fig. 2.8.
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FIG.2.0 SHOWING THE LOCATION OF FIELD
INVESTIGATION POINTS AT PALLAVARAM, CHENNAI.
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— BORE HOLE No. BH-01
SEOMARINE SITE INVESTIGATION RECORD
SHEET O | o | 0
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE ">
LOCATION I;” d”*fifj . MACHINE No. CHAINAGE (m) BORE START DATE AR NI EEE]
STRUCTURE B - ST DRILLING METHOD Rotary N BORE END DATE BRI RN
Yooy oo CO-ORDINATES
JOB CODE T FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS ]
a T e gl soT oo S0 O 0T Nuan Julnsi
i r_r )
P Time Salles] o Blows/cm. O
g2 Ele 52183 2 el 2 |l s . .
= o — |22 ) o w |- & 2 No. | Type |RL (m) I S Z Geotechnical Description
< [a) . 20 |Is g o ] 157) < ] a @ a
o Hr. | Min. [[>®@ || 8 & < o S o ™ -
2 |- x © =1 ®
- 14 | 54
- TU sc| - -
C 14 | 55 Brown Grey,,Moist,Very Stiff, S[1I1 [ILAY
- TLO0) (0 SCod OO (O 0 Lean
o 4 6 12 1.00 1 SS
o - Clay of Low Plasticity
C 15 09 145 0.5m Filled Up to Facilitate Drilling
- T sc|f - | - :
- 15 10
- 3| 7 |18| coffoo || 2] ss 2.0
r Grey,Pale Brown Shades,Moist,Fine to
C 15 21 b 45 + + Coarse Sand Grain Fraction With
- - TO ScC - - ’ + + + Gravels,Medium Dense,RCd IS0
B % 15 23 + o+ Crid 0 000 (e (Descent from
C + + +|12] 30 Hypersthene Granite)
— i 40 10Cm LI)|3.00 \l/ 3 SS | -3.0 —
C g 15 35 Penet for 3.25 + o+ o+
B | 62Blows
- TO sC| - - + + Yellow Brown,Brown Grey,Moist,Fine to
C 15 | 37 + + + Coare Sand Grain Fraction With
- + + Gravels,Dense to Very Dense, R Id(17]
. 18116 ) 28 1 L1 [14.00 4 SS | 40 + + + S UM IO D O Cmirtd RECCTTMIT
C 15 | s1 + o+ Orod0 0 0O 0O OO0
L TO scC - - 4.45 + + + Disintegrated Hypersthene Granitic Rock
C 15 | 54 + o+
- + + +|L3|5.0
- 5Cm Penet for | [IL11[5.00 5 SS | -5.0 —
C 52Blows .
= 16 16 505 + + +
- TO DB 8 0 + +
= 16 | 40 + + +
- + +
— |t - - - O 6.00 6 CS | -6.0
- + + +
= + +
- 09 [ 29 + + +
= TO DB 0 0 + +
- 09 | 31 + + +
C + o+ .
C Grey,Grey Brown Shades,Medium to
C ot Coarse Grains Structure,Highly
r . o I Lojf 780 | 7| WS |75 + + Fractured, (1010 (LTI 0] O]
r | + + + | morcd ROCO OO eCd 00 00 00
C é 10 57 + + Hypersthene Granitic Rock
= 0 + + +
= = TO DB 3 0
C | 11| 25 o
- - + + +
= +  +
- + + +
— - - - 0 9.00 8 CS | -9.0
= +  +
= + + +
- 11 | 37 + o+
- TO DB 7| o + o+ o+
- 12 03 + +
CS - Core Sample DS - Disturbed Sample LOULE L ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE I ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit EIE ATl ATER TABLE EIL
WS - Wash Sample DB - Diamond Bit CATE [ERIIENIEEE DASIIO DECTD MO |




— BORE HOLE No. BH-01
SEOMARINE SITE INVESTIGATION RECORD
SHEET 0 |o 0
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE "> \/
LOCATION I;” d777717$79 . MACHINE No. CHAINAGE (m) BORE START DATE R EE]
STRUCTURE B U - ST DRILLING METHOD Rotary N BORE END DATE OOmImo
r . r CO-ORDINATES
JOB CODE T FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS a
- R | PO [ e mawans SOT 00mm S0 0m 0O L r 00
3 r r o QDJ
2~ Time Salles o Blows/cm. O
2 E <05 x| & El= = T <
g e °Flo&f a S (.= g ol 5 : -
< s ) &sllsall o llw |l 8|92 |+C oy No. [ Type [RL (m) > 2| 3 Geotechnical Description
=) He [ Min |l 2afle gl ¢ | 2 | 2 | & [|lo ™ e 3 e
2 |- x © =1 ®
= + + +
- +  +
- - - - 0 1050 | 9 CS | -105)|+ + +
N + o+ Grey,Grey Brown Shades,Medium to
r o+ o+ Coarse Grains Structure,Highly
p— 12 16 + 4 Fractured, (10 LI ) (000
= TU DB 10 0 O Cmortd RO Do etd O O 0 0
C 12 | 48 o+t Hypersthene Granitic Rock
- +  +
- O
= O + + +
= + + |1a]120
p— i - - - O 12.00 | 10 | CS | -12.0 -
- =i + + +
= } 13 | 47 + +
o TO DB |[ 57 | 25 + + +
r 14 25 + o+ Grey,Greyish Brown Shades,Medium to
C o+ o+ Coarse Grain Structure,Fractured at
p— - - - 0 13.00 | 11 CS | -13.0 + o+ Times,MUd Cr 000 O COmorcd ROCO
- Crod0 0 O 00rD O0mO
C 12 16 t ot ot Hypersthene Granite Rock
o TO DB |[ 78 | 30 + +
= 12 48 + + +
- + + L5 | 14.
) e - - - O 14.00 | 12 CS | -14.0 2 9
CS - Core Sample DS - Disturbed Sample LOULE L ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE I ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit EIE Am ATER TABLE EIL
WS - Wash Sample DB - Diamond Bit CATE | OO DASIIO DECTD MO |

B O 000 (e sy [med 000 0 d 0o Dome B
O M S 00 S DMOr 0D (0B 0 M0 L OCTm0




— BORE HOLE No. BH-02
SEOMARINE SITE INVESTIGATION RECORD . .
THE SPIRIT OF ENGINEERING SHEET | o |

150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE ">
LOCATION I;” d”***r*':j . MACHINE No. CHAINAGE (m) BORE START DATE R EE]
STRUCTURE B - ST DRILLING METHOD Rotary N BORE END DATE OOmImo
Yooy oo CO-ORDINATES
JOB CODE T FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS a
S e el oceo oo SOT 00D S0 0D 0 OO0 LOiLr 00D
3 r r o QDJ
2~ Time Salles o Blows/cm. O
2 E <05 x| & El= = T <
i B! °Fllo sl o = = o o| B : P
<4 o~l= 2 o w [~ & 2 No. [ Type |RL (m) > z oy Geotechnical Description
= [a} i 2o|s g © ] ® ~ ) a @ la}
=% Hr. Min. |l 2a s 9 o i o & » [} o
2 |- x © =1 ®
C 11 | 40
- TU sc| - -
C 11 | 44 Brown,Moist,Poorly Graded,Fine to Coarse
- Grains Sand Fraction,Medium
n S| 6 |12] oo 1| ss Dense, [ 111 ST SAL (ST
C 12 | o1 145 0.5m Filled Up to Facilitate Drilling
- T sc|f - | - :
- 12 03
o 4| 8| 12| 200 || 2] ss 2.0
r Pale Grey & Offwhite at Times,Moist, Fine
C 12 20 545 to Medium Sand Grain Fraction, Medium
- TU SC - - ' + Dense,ROdO SO rod o 0 RO
= 12 23 O std
C + L2 | 3.0 | Disintegrated Hypersthene Granite Rock
— - 25 15Cm [C113.00 3 SS | -3.0 -
- | Penet for 3.30
C % 12 | 40 58Blows
- 0 TO SC - - +
C i 12 | 54 Greyish Pink to Brown,Fine to Coarse
C | + i - -
C SPT Hammer | ool 4.00 4 | ws | a0 Grain Sand Frailctlon With Gravels,Very
- Dense, (1010 O O COmecd RECI
= Rebounded
R + rid 0 OROT]
C 14 | 00 DIMOCrOmd- O CO0r 00000 O rC0Mm
C T TcBf - | - + RO
- 14 | 35
= +
C L3]| 55
- -] - 0| 550 | 5| ws | -55 +
C +
o 14 55
C TO DB || 45 0 +
- 16 55
r + Grey,Greyish Pink Shades,Medium to
C Coarse Grain Structure,Fractured at
= — - - - 0 7.00 6 CS -7.0 + Times,MOdCr 000 O COmoed RO
- Ched O (00 CTWCr 0 (Descent from
C Hypersthene Granite)
r Total Drilling +
C Tiem3Hrs || DB |[ 59 | 23
L 27min +
C O
C = +
- = - - - ol 850 | 7| cs | -85 L4 | 85
- ﬂ +
- O
C O
C + Grey,Greyish Pink Shades,Medium to
- 14 50 Coarse Grain Structure,Strong, [ri 7]
C ™ DB 97 97 + RO O0rtd O 1
r 17 20 O0MOr0mOod drOomm
- +
— - - - [ || 10.00 | 8 CS | -10.0 L5 | 10.0
CS - Core Sample DS - Disturbed Sample LOULE Si r ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE I ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit ECICE AT ATER TABLE (1 ETIL
WS - Wash Sample DB - Diamond Bit CATE | OO OASII DECTO (10 muin|

B O 000 (e sy [med 000 0 d 0o Dome B
O M S 00 S DMOr 0D (0B 0 M0 L OCTm0




- BORE HOLE No. BH-03
SEOMARINE SITE INVESTIGATION RECORD
SHEET O | o | 0
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE ">
LOCATION I;” d”***r*':j . MACHINE No. CHAINAGE (m) BORE START DATE R EE]
STRUCTURE B - ST DRILLING METHOD Rotary N BORE END DATE OOmImo
YOOCy Cmcr CO-ORDINATES
JOB CODE T FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS a
a T e gl soT oo S0 O 0T Nuan Julnsi
i r_r )
z Time Salles] « Blows/cm. O
% El o S 8 8 2 = Sh= ES 2 <
Q = o~ |[[Q ¢ff & o o ||~ E 2 No. | Type |RL (m) I S Z Geotechnical Description
=S a - golls gl © ] @ < ) fa) @ a
=% Hr. Min. |l 2a s 9 o i o & » [} o
2 |- x © =1 ®
C 16 | 00
- TO SC - -
- 16 04 . . .
r Grey,Moist,Poorly Graded, Fine & Medium
p— 0 1 2 [ ||1.00 1 SS Grains Sands,Very Loose, /111 1] S[J
- 16 18 SA I [SLILJ
C 1.45
- TO SC - -
- 16 20
o 3| a| 5| 0 f200 []2]ss 20
C | 16| 38
L 2.45
- i TO SC - -
C g 16 | 42 Grey,Offwhite at Times,Moist,Poorly
- S Graded, Fine & Medium Grains
n S| 5| 8| LLEo 3| ss|-30 Sands,Loose & Medium Dense, T T
C 16 | 59 SIIIISAIL (S[I]
C 3.45
- TO SC - -
= 17 07
L 4.
o 2 15 | 65 [ |{4.00 4 SS 9
r Grey Brown,Offwhite Lime Mix,Fine to
C 15 25 4,45 Coarse Sand Size Particles,Very
- TU SC - - ' + + Dense,RUId LS I () )
- 15 35 [ Comirtd ROCC D0 RO
C i+ 3 L3 | 5.0 | Disintegrated Hypersthene Granite Rock
— — 12cm Penet for | CIC11](5.00 5 SS | -5.0
r 55Blows 512 Grey,Greyish Brown,,Medium to Coarse
C 09 | 55 + + Grain Structure,Highly Fractured &
= TO DB 15 0 Disintegrated, (10T O CECrcd RO
o 10 00 + + Crid O 0 O ROOD D0 00
C L4 | 6. Hypersthene Granitic Rock
- - - - 0 6.00 6 CS | -6.0 6.0
= + +
L 10 | 15 + o+
- TO DB || 37 0
= 11 05 + +
C O
- % + o+
- - - - 7. 7 7.
- O - 50 cs 5 Grey,Grey Brown at Times,Medium to
C j + o Coarse Grain Structure,Strong to Very
C = }
— Total Drilling . Strong,Highly Fractured,Md(r( 1T
~ Time 1Hr DB 52 12 O Comorcd RO D0 reCd 0 RO
r 20min O0r0 OOma
r + + Hypersthene Granitic Rock
C + 4+
— - - - 0 9.00 8 CS | -9.0
- + 4+
o 14 05
- TO DB [ 65 0 + +
- 15 05
— - - [ |[ 10.00 [ 9 CS | -10.0 L5 | 10.0
CS - Core Sample DS - Disturbed Sample LOULE SITASA[[/ARA ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE I ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit ENTE ATImOT ATER TABLE
WS - Wash Sample DB - Diamond Bit CATE [ERIIENIEEE OASII DECTO (10 muin|




- BORE HOLE No. BH-03
SEOMARINE SITE INVESTIGATION RECORD
SHEET 0 |o 0
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE X
LOCATION l;” d*”**r*':j . MACHINE No. CHAINAGE (m) BORE START DATE ERNIRNINEE
STRUCTURE B Yy — sr . DRILLING METHOD Rotary N BORE END DATE ODmOmO0
CO-ORDINATES
JOB CODE TII FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 0
- R | PO [ e mawans SOT 00mm S0 0m 0O L Lr 00D
3 r r o QDJ
2~ Time Salles o Blows/cm. O
2 E =0|s > & El= = ° =
&= ¢ Srlfogf a g = 5 o ||l B . L
= s 251w 3l o 0 o) w [~ @ No. | Type |RL (m) > = 5] Geotechnical Description
o He | Min | 2318 Sl & b O 4 B o a} < a
2 |- x © =1 ®
o O + + + Grey, GTey PK, MEeUrmT (0 Coarse Grar
C % 15 15 + 4 Structure,Very Strong to Extreme
- H Strong,Fractured at Times,S(11/ /11
o DB || 80 | 68 + + +
o é 17TL05 + + | COmcecd RO (0 Crc 0 ROCET D0 rLdl
C ﬁ 000 Dredo oo
- + + + .
T - - - . ol 1200 10| cs |-11.0 L6 1110 Hypersihene Granitic Rack |
CS - Core Sample DS - Disturbed Sample LOULE SITASA[[/ARA ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE I ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit ENTE ATImOT ATER TABLE
WS - Wash Sample DB - Diamond Bit CATE | OO OASII DECTO (10 muin|

B O 000 (e sy [med 000 0 d 0o Dome B
O M S 00 S DMOr 0D (0B 0 M0 L OCTm0




- BORE HOLE No. BH-04
SEOMARINE SITE INVESTIGATION RECORD - -
THE SPIRIT OF ENGINEERING SHEET | o |

150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE "> \/
LOCATION I;” d*”*frsj . MACHINE No. CHAINAGE (m) BORE START DATE AR NI EEE]
STRUCTURE B ,s - DRILLING METHOD Rotary N BORE END DATE OOmImo
r_r CO-ORDINATES
JOB CODE T FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS a
S e el oceo oo SOT D0Im S0 0D 0 OO0 LOiLr 00D
3 r r o QDJ
S Time E o o < Blows/cm. O
2 Ell o S 8 8 S OD B E ES <
g g _ Q Sz sl o o S o == {5% No. | Type |RL (m) S § Geotechnical Description
o Hr. | Min. |l 2® |5 3| & - & S o ™
2 |- x © =1 ®
C 11 | oo
- TU sc| - -
- 11 04
— 3| 4] s 0 (.00 1| ss
C 11 17 Grey,Grey Brown,Moist,Poorly Graded,
- T sc ) ) 1.45 Fine & Medium Grains Sands With
- Gravels,Loose to Medium Dense, 1111
C (2 SIISADD SU00 M O
— 46| 6| ff00 || 2] ss
C 1 | 35
L 2.45
- TO SC - -
- 11 40
- 3.0
- 6 | 18| 50 | LU (3.00 3| ss Ty BTOWT OIS CTE VI F e 0|
C 11 | s8 Coarse Sand Size Particles,Very
- T sc 3.45 s Dense, R Td 0TSO DI
L . ) [ Comorcd ROCO D0 ORI
C 12 | 06 OmOr0d OO0 00000 O eCO
- + L2 | 4.0
C O 15cm Penet for | CIL1||4.00 4| SS | -40 f= R
B 0O 58Blows 4.15
- Ol 12 15
o %‘ TO SC - - + ) )
C = 12 28 Grey Pink to Brown,Fine to Coarse Sand
C } + Size Particles,Very Dense, 11101 (I
= SPT Hammer | CICIff 5.00 - WS | -5.0 O mortd ROCO O0ecd 0 0 RO
- Rebounded OMmOrOd O 00000 O OO
= 12 45 + RO
- TO DB 0 0
- 13 06 +
C L3 ]| 6.0
— SPT Hammer | CICTff 6.00 - WS | -6.0 T
N 14 | 00 Rebounded Grey Pink,Grey Brown at Times,Medium to
- T og || 18 0 + Coarse Grain Structure,Highly
- Fractured, WO 0 COmord ROCO 0
» 14 | 46 Cred 0 RO C0FC 00
- + L4 7.
— - - - 0l 700 | 5 | cs | -7.0 0
- 15 | 00 +
o TO DB 94 27
- 16 00 +
C ) . ) - 8.00 6 cs | 80 + Grey,Grey Pink,Medium to Coarse Grain
C 16 15 Structure,Very Strong to Extreme
C T pB || 79 40 + Strong,Fractured at Times, ST
r 17 00 O Comorcd ROCE 0 e RO 00 rcd 0
C + 000 Ordoo o
— — - - - 0 9.00 7 CS -9.0 DMOr 00000 OrO0mm ROOD
C O
C = +
- ~] o8| 15
- = TO DB || 92 | 52 +
- O
- 09 00
= - - 0 ]l 2000 8] cs [-100
CS - Core Sample DS - Disturbed Sample LOULE SITASA[[/ARA ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE I ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit ENTE ATImOT ATER TABLE
WS - Wash Sample DB - Diamond Bit CATE [ERIIENIEEE OASII DECTO (10 muin|
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- BORE HOLE No. BH-04
SEOMARINE SITE INVESTIGATION RECORD
SHEET 0 |o 0
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE X \/
LOCATION l;” d*”**r*':j . MACHINE No. CHAINAGE (m) BORE START DATE ERNIRNINEE
STRUCTURE B r ,sr: DRILLING METHOD Rotary N BORE END DATE ODmOmO0
CO-ORDINATES
JOB CODE TII FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 0
- R | PO [ e mawans SOT 00mm S0 0m 0O L r 00
3 r r o QDJ
2~ Time Salles o Blows/cm. O
2 E =0|s > & El= = ° =
&= ¢ Srlfogf a g = 5 o ||l B . L
= s 251w 3l o 0 =] w [~ @ No. | Type |RL (m) > = 5] Geotechnical Description
o He | Min | 2318 Sl & b O 4 B o a} < a
2 |- x © =1 ®
o O + + + Grey, GTey PK, MEeUrmT (0 Coarse Grar
C % 09 15 + 4 Structure,Very Strong to Extreme
- H Strong,Fractured at Times,S(11/ /11
o DB || 77 | 57 + + +
o é 1OTLOO + + | COmcecd RO (0 Crc 0 ROCET D0 rLdl
C ﬁ 000 Dredo oo
- + + + .
C o= I 0 oo | 9| cs |-110 L51110 Hynersihene GraniticRack |
CS - Core Sample DS - Disturbed Sample LOULE SITASA[[/ARA ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE I ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit ENTE ATImOT ATER TABLE
WS - Wash Sample DB - Diamond Bit CATE | OO DASIIO DECTD MO |

B O 000 (e sy [med 000 0 d 0o Dome B
O M S 00 S DMOr 0D (0B 0 M0 L OCTm0
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- BORE HOLE No. BH-05
SEOMARINE SITE INVESTIGATION RECORD
SHEET O | o | 0
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE "> \/
LOCATION I;” d*”*g:j . MACHINE No. CHAINAGE (m) BORE START DATE R EE]
STRUCTURE B ,s - DRILLING METHOD Rotary N BORE END DATE OOmImo
r_r CO-ORDINATES
JOB CODE T FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS a
S e el oceo oo SOT 00D S0 0D 0 OO0 LCilr OO
3 r r o QDJ
2~ Time Salles o Blows/cm. O
% El o S 8 8 2 = Sh= ES 2 <
= s 2~ |3 21l S o w - @ | No. | Type |RL (m) S 2| g Geotechnical Description
] [a] . olls gl © 2] @ < ] a @ fa)
=% Hr. Min. |l 2a s 9 o i o & » [} o
2 |- x © =1 ®
E Filled Up/ Debris of Building Materials to
- D D Facilitate Drilling Rig Placement
2 ] A l L] 11
- 09 10 P
- TO SC - -
- 09 14
- Grey,Moist,Poorly Graded, Fine & Medium
— 4 | 4 2. 1 ' : :
- 5 - 00 SS Grains Sands,Loose, [ (1711 ST SALIL]
C s00
- 09 30 2.45
- TO SC - -
- 09 33
= o|o| 1| o fsoo[|2]ss 20
C 09 | 47 Grey,Offwhite Grey,Moist,Poorly Graded,
- T sc } ) 3.45 Fine & Medium Grains Sands With
- Gravels,Very Loose, /(1111 S[ISAL]
= 09 51 S0
L 4.
- 3 9 6 1] |{4.00 3 SS 9
E 10 | 07 445 Grey Brown,Moist,Poorly Graded,Fine to
o TO SC - - ’ Coarse Sand With Gravels,Medium
C =l 10| 19 Dense, IS SALL [SUD
C O 5.0
— § 15 | 49 | 54 | 7171(5.00 4| ss
r =| Grey Brown,Offwhite Lime Mix,Fine to
C | 10 | 40 5.45 + + Coarse Sand Size Particles,Very
= = TO DB - - ' + + + Dense,RIITd S DT (0] T
- 11 55 + + [ Comoetd ROCC 00 OROC
C + + +| 15| 6.0 | Disintegrated Hypersthene Granite Rock
— SPT Hammer | L) 6.00 5 - -4.9 rr—
= Rebounded
C + ot Grey,Grey Pink,Grey Brown at
- 12 | 15 + + + Times,Medium to Coarse Grain
- TO DB || 12 0 + + Structure,Highly Fractured &
- 12 | 50 + + + Disintegrated, [T (1 CTCrld ROCTI
- + o+ Ced 0 RO CI0PC] (O
C + o+ o+ OOOrOmO00 OO0 RO
- - - -| of7s0|6]|cs|6af + + |L6]|75
= + + +
C + o+ Grey,Grey Brown at Times,Medium to
— 14 00 - Coarse Grain Structure,Strong to Very
C TO DB |[ 61 | 15 + 4+ Strong,Highly Fractured,Md (1111
- 15 00 Jmorcd RO O rCd O TR
- + + + N
C 100 CIIm
C ot 0OCrODOo00 Or00mm RO
- + + +[L7] 9.0
— - - - . 7 7.
- - 9.00 cs 9 + + Grey,Grey Pink,Medium to Coarse Grain
C + + + Structure,Very Strong to Extreme
C 15 | 15 + o+ Strong,Fractured at Times, ST
~ ™ DB 83 56 + + o+ O morcd RO TTLTTT RO O0rtd D
C OO0 Drrdon o
- 16 00 + o+
— - - 0J 10.00 | 8 CS | -89 Hypersthene Granitic Rock
CS - Core Sample DS - Disturbed Sample LOULE SITASA[[/ARA ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE I ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit ENTE ATImOT ATER TABLE *(F) - Sample Failed
WS - Wash Sample DB - Diamond Bit CATE [ERIIENIEEE OASII DECTO (10 muin|
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- BORE HOLE No. BH-05
SEOMARINE SITE INVESTIGATION RECORD
SHEET 0 |o 0
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE X \/
LOCATION l;” d*”**r*':j . MACHINE No. CHAINAGE (m) BORE START DATE ERNIRNINEE
STRUCTURE B r ,sr: DRILLING METHOD Rotary N BORE END DATE ODmOmO0
CO-ORDINATES
JOB CODE TII FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 0
- R | PO [ e mawans SOT 00mm S0 0m 0O L Lr 00D
3 r r o QDJ
2~ Time Salles o Blows/cm. O
2 E =0|s > & El= = ° =
&= ¢ Srlfogf a g = 5 o ||l B . L
= s 251w 3l o 0 o) w [~ @ No. | Type |RL (m) > = 5] Geotechnical Description
o He | Min | 2318 Sl & b O 4 B o a} < a
2 |- x © =1 ®
o O + + + Grey, GTey PK, MEeUrmT (0 Coarse Grar
C % 16 10 + 4 Structure,Very Strong to Extreme
- H Strong,Fractured at Times,S(11/ /11
o DB || 90 | 59 + + +
o é 17TLOO + + | COmcecd RO (0 Crc 0 ROCET D0 rLdl
C ﬁ 000 Dredo oo
- + + + .
C o= I 0 oo | 10| cs | 09 L8 1110 Hynersihene GraniticRack |
CS - Core Sample DS - Disturbed Sample LOULE SITASA[[/ARA ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE I ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit ENTE ATImOT ATER TABLE
WS - Wash Sample DB - Diamond Bit CATE | OO DASIIO DECTD MO |

B O 000 (e sy [med 000 0 d 0o Dome B
O M S 00 S DMOr 0D (0B 0 M0 L OCTm0
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- BORE HOLE No. BH-06
SEOMARINE SITE INVESTIGATION RECORD . .
THE SPIRIT OF ENGINEERING SHEET | o |

150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE "> V4
LOCATION I;” ”772::‘ . MACHINE No. CHAINAGE (m) BORE START DATE AR NI EEE]
STRUCTURE B - ST DRILLING METHOD Rotary N BORE END DATE OOmImo
Yooy oo CO-ORDINATES
JOB CODE T FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS a
a T e gl soT oo S0 O 0T Nuan Julnsi
i r_r )
P Time Salles] « Blows/cm. O
< E = O|ls > = =H O IS e <
| ] °rFlo gl a = = S ° = . ..
2 = g~ =% ) o o |- 2 No. | Type |RL (m) I 2 3 Geotechnical Description
= a A oflfgsff @ 2 @ ¥ | ) o] a]
=% Hr. Min. |l 2a s 9 o i o & » [} o
2 |- x © =1 ®
C 12 | 00 (] A (]
L T sc| - . Filled Up/ Debris of Building Materials
C 12 | o3
C 0.9
o 0 1 5 [ |11.00 1 SS y
C 12 | 15 7
- 1.45 //
= TO SC - - //
- 12 | 18 7Y
- 2| 4| a| o200 [| 2] ss %
C 12 | 40 7
- 2.45 //
- TO SC - - 7/
C 2] 45 0/ Grey,Moist,Poorly Graded, Fine & Medium
C 4 5 4 0 .00 3 sS /' Grains Sands,Loose, 111 11 1SIISAL]
C / s00
- 12 57 /
- 3.45 //
- TO SC - - 7
N 13 | 00 '/
. 2 3 6 [ ||4.00 4 SS 7/
» O '/ /
C | 14| 0o v/
- 4.45 /
- %‘ TO SC - - 7/
C | 14 | o6 77
o IS / / 5.0
— 9 | 22| 18| 11 [j5.00 5| ss 4 -
r + Grey Brown,Offwhite Lime Mix,Fine to
C 14 19 5 45 + + Coarse Sand Size Particles,Dense,
= TO DB - - ’ + + + RO0d O00S DD 00 0000 O 0omorcd
= 14 | 28 + + RO 00 DROCT
C + + +| 13| 6.0 | Disintegrated Hypersthene Granite Rock
- 9cm Penet for | [I11]|6.00 6 SS | 5.1 —
C 58Blows 6.09 + o+ Grey,Grey Brown at Times,Medium to
C 14 45 o+ o+ Coarse Gr-aln Structure,Strong to Very
C T o || 22 0 + 4 Strong,Highly Fractured, Md (1171
o O omoetd ROCTC O eCd O ITROCT
C 151 35 ot Oor0 OO0
C ot Hypersthene Granitic Rock
C + + +| L4175
r - -] - 0f 750 | 7| cs| 66| + +
= + + +
- +  +
— 15 | 50 + o+ o+
o DB 2
- 16 T 0 80 6 + + Grey,Grey Pink,Medium to Coarse Grain
C + + + Structure,Very Strong to Extreme
C + o+ Strong,Fractured at Times, ST
~ + + o+ O Cmorcd ROCE 0 Cr0 RO 00 rid 0
— 1 [— - - - 0 9.00 8 Cs | -8.1 + 4+ RERIREET N [RINEN
- ﬁ Hypersthene Granitic Rock
C o + o+ +
- || oo o8 + 4+
- = TO DB [ 73 | 25 + + +
- O
- 09 | 50 +  +
i - - 0 Jl12000] 9 | cs |91y L 4
CS - Core Sample DS - Disturbed Sample LOULE SITASA[[/ARA ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE I ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit ENTE ATImOT ATER TABLE
WS - Wash Sample DB - Diamond Bit CATE [ERIIENIEEE OASII DECTO (10 muin|
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- BORE HOLE No. BH-06
SEOMARINE SITE INVESTIGATION RECORD
SHEET 0 |o 0
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE X \/
LOCATION l;” d*”**r*':j . MACHINE No. CHAINAGE (m) BORE START DATE ERNIRNINEE
STRUCTURE B - ST DRILLING METHOD Rotary N BORE END DATE ODmOmO0
YOOCy Cmcr CO-ORDINATES
JOB CODE TII FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 0
s " ealr SOT 0O S0 O 0O LLClr 00
uj 2o
z Time Salles] « Blows/cm. O
2 E =0|s > & El= = ° =
&= ¢ Srlfogf a g = 5 o ||l B . L
= s 251w 3l o 0 o) w [~ @ No. | Type |RL (m) > = 5] Geotechnical Description
o He | Min | 2318 Sl & b O 4 B o a} < a
2 |- x © =1 ®
o O + + + Grey, GTey PK, MEeUrmT (0 Coarse Grar
C % 10 05 + 4 Structure,Very Strong to Extreme
- H Strong,Fractured at Times,S(11/ /11
o DB || 74 | 60 + + +
o é 10TL55 + + | COmcecd RO (0 Crc 0 ROCET D0 rLdl
C ﬁ 000 Dredo oo
- + + + .
T - - - . 0 llt1ro0 | 10| cs |-101 L5 1110 Hypersihene Granitic Rack |
CS - Core Sample DS - Disturbed Sample LOULE SITASA[[/ARA ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE I ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit ENTE ATImOT ATER TABLE
WS - Wash Sample DB - Diamond Bit CATE | OO OASII DECTO (10 muin|

B O 000 (e sy [med 000 0 d 0o Dome B
O M S 00 S DMOr 0D (0B 0 M0 L OCTm0
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- BORE HOLE No. BH-07
SEOMARINE SITE INVESTIGATION RECORD
SHEET 0 | o | 0
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE ">
LOCATION I;” d*”**r*':j L MACHINE No. CHAINAGE (m) BORE START DATE R EE]
STRUCTURE B i SIT DRILLING METHOD Rotary N BORE END DATE OOmImo
YOOCy Cmcr CO-ORDINATES
JOB CODE T FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 0
a T e gl soT oo S0 O 0T Nuan Julnsi
i r_r )
z Time Salles] « Blows/cm. O
% El o S 8 8 2 = Sh= ES 2 <
= s 2~ |3 21l S o w - @ | No. | Type |RL (m) S 2| g Geotechnical Description
S [a) . olls 3 o ] 157) < ] a @ a
=% Hr. Min. |l 2a s 9 o i o & » [} o
2 |- x © =1 ®
C 09 | 55
- TU SC - -
= 10 | 00 ) . )
r Grey,Moist,Poorly Graded, Fine & Medium
o 0 2 3 [ ||1.00 1 SS Grains Sands,Loose, 111 [ 1 S[IISALIL
C 10 | 12 St
C 1.45
- TU SC - -
= 10 15
- a| 7| 9| culloo [| 2] ss 77 2.0
C 10 | 28 v/
- 2.45 .
- TU SC - - /)
- 10 | 34 7 ) . .
C /) Grey,Moist,Poorly Graded, Fine & Medium
— 5 7 10 L1 |[3.00 3 SS -3.0 7/ Grains Sands,Medium Dense, [J[111 1] S[II]
- 10 50 7 SALIL S
C 3.45 /
- TU SC - - /)
- 4 4.0
- 15cm Penet for | LI 1f[4.00 4 | SS | 40 <
= 58Blows 4.1
- 11 | 10 5 +
= TO SC - - + + +
- Ol 11 20 + Grey to Grey Brown,Fine to Coarse Sand
C ] -+ o+ Size Particles With Gravels,Very
= |- SPT Hammer | it 5.00 | - | ws | 5.0 . Dense, (101 LTI (LT RO ()
- = Rebounded Orid0 0 0RO
C % 1 33 t ot ot Disintegrated Hypersthene Granitic Rock
- TO TCB| O 0 +
- 11 | s6 + o+ +
C + | L3]| 6.0
— SPT Hammer | L) 6.00 - WS | -6.0 rr—
= Rebounded
C + Grey,Grey Brown at Times,Medium to
r 12 10 + + + Coarse Grain Structure,Strong to Very
C TO DB [ 25 7 + Strong,Highly Fractured, Md (17T
= 12 50 + + + O Crrmortd ROCT e Cd O MTROT
- + 000 CIT0
C + + + Hypersthene Granitic Rock
- - -] -] o|7s0|5]|cs|-75 + |Lal 75
= + + +
- +
e 14 | 00 + + +
- TO DB |[ 97 | 87 +
o 14 49 Grey,Grey Pink,Medium to Coarse Grain
C o+t Structure,Very Strong to Extreme
C + Strong,Fractured at Times, ST
- + + +
C : : } 0 000 | 6 | cs | 9.0 0 omorcd ROOD 00 Cr00 ROCO 00 rCd O
C + OO0 ordonn
- + + + Hypersthene Granitic Rock
r 15 00 +
- TO DB ([ 100 | 100 + + +
- 15 | 40 +
— - - - [ |f 10.00 | 7 CS | -10.0
CS - Core Sample DS - Disturbed Sample LOULE SITASA[[/ARA ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit ENTE ATImOT ATER TABLE
WS - Wash Sample DB - Diamond Bit CATE [ERIIENIEEE OASII DECTO (10 muin|
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— BORE HOLE No. BH-07
SEOMARINE SITE INVESTIGATION RECORD
SHEET 0 |o 0
THE SPIRIT OF ENGINEERING
150mm
PROJECT NAME PROPOSED CONSTRUCTION OF A RESIDENTIAL BUILDING DIA OF BORE HOLE X
LOCATION l;” d*”**r*':j . MACHINE No. CHAINAGE (m) BORE START DATE ERNIRNINEE
STRUCTURE B - ST DRILLING METHOD Rotary N BORE END DATE ODmOmO0
YOOCy Cmcr CO-ORDINATES
JOB CODE TII FLUSHING MEDIUM Bentonite E TOTAL DRILL DAYS 0
s " ealr SOT 0O S0 O 0O LLClr 00
uj 2o
z Time Salles] « Blows/cm. O
2 E =0|s > & El= = ° =
&= ¢ Srlfogf a g = 5 o ||l B . L
= s 251w 3l o 0 o) w [~ @ No. | Type |RL (m) > = 5] Geotechnical Description
o He | Min | 2318 Sl & b O 4 B o a} < a
2 |- x © =1 ®
o O + + + Grey, GTey PK, MEeUrmT (0 Coarse Grar
C % 15 50 + 4 Structure,Very Strong to Extreme
- H Strong,Fractured at Times,S(11/ /11
o DB || 100 | 100 + + +
o é 16TL35 + + | COmcecd RO (0 Crc 0 ROCET D0 rLdl
C ﬁ 000 Dredo oo
- + + + .
T - - - . 0 lliroo | 10| cs |-11.0 L5 1110 Hypersihene Granitic Rack |
CS - Core Sample DS - Disturbed Sample LOULE SITASA[[/ARA ROLE[ T SITE [ETAILS REMAR['S
SS - Split Spoon Sample SC - Soil Cutter ATE I ROU LEEL (T
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit ENTE ATImOT ATER TABLE
WS - Wash Sample DB - Diamond Bit CATE | OO DASIIO DECTD MO |

B O 000 (e sy [med 000 0 d 0o Dome B

O M S 00 S DMOr 0D (0B 0 M0 L OCTm0
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CROSS SECTION PROFILE
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GRAIN SIZE DISTRIBUTION CURVE
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GEOMARINE

TR SPRIT OF ENOINERRING
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GEOMARINE LABORATORY TEST RE[ ORT
e e — EOMARTE (/O /SULTA['TS (1T LT(/(1 EOTE(/ (/AL LABORATORY

Ph No.: 044-24481485, 044-24480305
one o ' 1O Y MAIT ROAL AT JATIA DATAR ECTOI0
OOTTIALCAMIICELD DAL

00 00 A0 OO D Oemo O O M 000 URBAL [MRASTRULTURE LIMTE(] 0000 Or ROMroOd (1 By Email
S0 O 0000 MmO O Soil Sample Olrnd OCTOOmmo 1 09/12/2020 to 11/12/2020
SOOr 008 L) 1 Customer Supplied- Borehole No. BH-01 S0 0 dCOmmonmo 000 Oor 0 SS/GMC/122020/226/BH01
S0 0 000d Mmoo 0 Satisfactory TOOROOOr OO0 0 GT-2149/BH-01
TOOMOTd 1 As per Bureau of Indian Standards ROOCrO0CIT 0 20/12/2020
S0 0 RODDMOO O [ 08/12/2020 TOORODOrDOOCD ] One Page
TOOMINIm L OOCr OMrO O MO0MIDOOIDO 00SOMS OO0 0D k00 BO MO
OO OrOmod (00 O 000D OrOmod MO0

o . = ,\i = _ | B = « O = b E j GRAIN SIZE ANALYSIS = g

=N N BN S B B . ‘ Ho oo @ = = S ‘h < AS (ER (S ([0 MDD s (g7 = (S0 O
= NN =0l Ing=ps ) | PoolE- g o 1 = o= RALLL]] 2 |z £

| I ] EJU ':HJ —‘\‘L 3_1 EQ EFJ— ﬂ‘L g = = G- O O T 30 g

] O ? = s < %\ = == A =N = Ep E o@q ‘ o = = = S o o

=| ] : OJg —'Hﬁ!‘ O‘E 4:1 ET 8‘0:‘1”5‘9: | o O L. - g =) =] O = OHEH 0 Y

Il E|= 0@ Jlo2J22E %F Eh= ;ﬁmﬂ% A - g L: -~ |lo& | \ - = g = - ] Y B 1 i
sl -8 |38 |28 | | ClE® g s [ "l lE.ol 1=l ool 1 - ”

_6‘,;1—\ juﬁ EJF ] ‘L gLﬁg wo ‘L w(&)% :L = o ! » = E oo o ] 7]
=2 2 2 ne |~ 2 w o= S |8

1.0] 18 | ss 15.9 33.9 16.2 17.7 1.0 - 0.0 V. Stiff Above CcL - - - - - (775|225 - - - - - FG>50% | FG>50% | FG>50%

20| 25 || SS 0.0 CG>50% || Above - - 4.24 || 7.94 ([30.46| 24.4 33.0 - - - - - M.Dense <50% SC
Little to Non- Plastic Fines Binder
3.0 |[>100( ss - CG>50% || Above - - 9.24 | 7.32 |[22.65|22.66 38.1 - - - - - V.Dense
40| 44 | ss - || - " - " - " - " - - CG>50% - - - 16.87(12.01|[33.11| 22.6 15.4 - - - - - Dense Residual Soil to
Completely Weathered
5.0 || >100 || WS CG>50% || Above - - 81.65(13.86( 3.34 || 0.55 0.6 - - - - - V.Dense Rock
No Penetration of SPT
75| - |ws CG>50% || Above - - 18.66(/23.15((54.01 4..47 4.2 - - - - - V.Dense

TIET1 OTJRETIORT!I
Terms and Conditions ALmCrmod S

(1) The test results furnished corresponds to the sample received NS /w/'?
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations. }X\)/
(3) Any correction in this reports invalidates the reports A. VINOTH
T MO
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GEOMARINE LABORATORY TEST RE[ ORT
e e — EOMARTE (/O /SULTA['TS (1T LT(/(1 EOTE(/ (/AL LABORATORY

Ph No.: 044-24481485, 044-24480305
one o ' 1O Y MAIT ROAL AT JATIA DATAR ECTOI0
OOTTIALCAMIICELD DAL

O 00 Addrc 0 DOm0 OO0 e 0 M1 100 URBAL (MI'RASTRUTURE LIMTED DO0mo Or ROTr0000) (1 By Email
S0 0 0000 I0mo 0 Soil Sample Otrmd OCTCOmm 0 09/12/2020 to 11/12/2020
SOOr 008 L) 1 Customer Supplied- Borehole No. BH-02 S0 0 dCOmmonmo 000 Oor 0 SS/GMC/122020/226/BH02
S0 0 000d Mmoo 0 Satisfactory TOOROOOr OO0 0 GT-2149/BH-02
TOOMOTd 1 As per Bureau of Indian Standards ROOCrO0CIT 0 20/12/2020
S0 0 RODOMOO DM 0 08/12/2020 TOOOROODOrDOJCOD ] One Page
TOOmmm LOOOr0Mr 0 O MO0MOIm0 00S OIS 00 Do k00 BOD
0o CrOmod mMod E o 0000 Ordmod MO0
O ] O T — = ] =] > H
g - e U ?J‘ ‘ Q\Q, = < O B - ‘ ~1‘ (ERAIN SIZE ANALYSI5777 g % . -
g et lsl o8 S | | = = - o) = . I > < AS TER S (1171 MO0 2 i = IS (0 O
g g led s oF | =] =HBg 5O \ ‘ S 2 2 O H
- s E0 e == E= =Sl = e - E £oH RAITT o o o|E 5 H =
O B ? *gju EHé = = o= —'}éj,\}g = ):‘ B U(Zq - = = o S R =
= i ) OJ§ _1“05‘ —"E 4:,’ ET g\z‘mg‘g | < = i i . = = =] o =] OHEH 0 ‘
el clee e B2l T o3 lge BT - S BREE XSl INE = IR = NS N R I R Pie g ; 'g
sl o |- |28 |3E |28 | | © 2% |u & | - EIREN BCN - 3=ach I Nl NSO (NST el < S R s 5
@ .gw‘r—\ 32 ‘ E Epjg mi 5| V’(g% - e S @ - 2 |- © ‘ @
=2 |72 |"¢ 52 |F 2 : = > |8
1.0 18 SS - - - - - - - CG>50% - - - 2.5 1.9 | 31.2 ||48.12 16.3 - - - - - M.Dense <50% SM
20| 20 SS 24.9 38.1 15.0 23.1 0.6 17.6 20.0 CG>50% || Above - - 6.42 || 5.3 || 23.6 |[24.08]| 35.3 ” 5.3 - - - - - M.Dense <50% SC
3.0 || >100| SS - - - - - - - CG>50% - - - 31.31(11.43) 21.9 || 18.3 17.1 - - - - - V.Dense
Residual Soil to
4.0 || >100(f ws CG>50% || Above - - 39.04(22.93|| 31 ([ 7.01 0.0 - - - - - V.Dense Completely Weathered
No Penetration of SPT Rock
5.5 - ws CG>50% || Above - - 7.66 || 9.56 (|69.66| 12.2 0.9 - - - - - V.Dense
I'E1[1 O'IREIORT!I
Terms and Conditions ACTrTd S e
(1) The test results furnished corresponds to the sample received LA ,Q
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations. fx""/
(3) Any correction in this reports invalidates the reports A. VINOTH
T MO
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GE% :‘WA RINE

THE SPAIT OF ENGINEERING.

Phone No.: 044-24481485, 044-24480305

LABORATORY TEST RE[ ORT
EOMARIE (/O SULTALTS (/. T LT. [ /EOTE [/l /AL LABORATORY

10m Y MAI ROALILTACACA DADAR ECTO
OOTTIWALAMOUUEDAD

O 00 Addrc 0 DOm0 OO0 e O M1 100 URBAL (MI'RASTRUTURE LIMTED DO0mo Or ROTr0000) (1 By Email
S0 0 0000 I0mo O Soil Sample Otrmd OCTCOmm 0 10/05/2022 to 14/05/2022
SOOr 008 L) 1 Customer Supplied- Borehole No. BH-03 S0 0 dCOmmonmo 000 Oor 0 SS/GMC/042022/226/BH03
S0 0 000d Mmoo 0 Satisfactory TOOROOOr OO0 0 GT-2149/BH-03
TOOMOTd 1 As per Bureau of Indian Standards ROOCrO0CIT 0 14/05/2022
S0 0 RODOMOO DM 0 29/04/2022 TOOOROODOrDOJCOD ] One Page
TOOmmm LOOOr0Mr 0 O MO0MOIm0 00S OIS 00 Do k00 BOD
0o Or0mCd MO0 O 000r00 Or0mod MO0

- - ~ 8 - = S = < O - r E j GRAIN SIZE ANALYSIS = e

B =5 - & e =H S S| . : Ho :h o | S = S ‘h < AS CER (S [0 (W00 o g - = [S [0 DI0Imo
e = e s 1l | B0 lsE- 2 2- 1 = o= RALL11] € g - =

s lele- e s 22 =13 -5 o - - | - |o- - - welgd | -

- 5 g s - Z < %‘ 5 c= ;}<j,\}< = E . E U@q ‘ = = = 5 219 =

| o 1saE caE|caE] 2| D lB.zEE.E | sl T LT LV EED

g o o2 | jl o 03 g 0 jml O Ow [ = ] ) ) !
alelrlzs |38 |28 | | © |2 |u | - TR BN -Asash S (N I : g : Efle )l = H
Sy [0 |20 | olE, B L g 5Qul | "2l || g B] = | ?
=2 < < »ne2 |+ 2 w = S5 8

10| 3 |[SS| 247 37.3 17.8 19.5 0.6 16.7 21.8 | CG>50% | Above - - 0.0 || 52 [[29.2] 235 42.1 - - - - V.Loose <50% scC
20 9 | ss| 167 435 225 21.0 1.3 17.0 295 || CG>50% | Above - - 0.0 || 11.1( 23.2 33.1 || 26.8 ” 5.8 - - - - Loose <50% sc
30 13 || ss| 148 313 16.5 14.8 11 18.0 19.0 || CG>50% | Above - - 32 || 67 [[21.7] 325 35.9 - - - - M.Dense <50% scC
40| 80 | ss - - - - - - - CG>50% - - - 78 || 65 |[33.8] 31.7 20.2 - - - - V.Dense <50% SM
5.0 || >100| SS - - - - - - - CG>50% - - - 13.3 || 5.0 |[ 36.5 | 27.5 17.7 - - - - V.Dense <50% SM

Terms and Conditions

TE[11 OTJRETIORT!I

(1) The test results furnished corresponds to the sample received
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations.
(3) Any correction in this reports invalidates the reports
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GEOMARINE LABORATORY TEST RE[ ORT
e e — EOMARTE (/O /SULTA['TS (1T LT(/(1 EOTE(/ (/AL LABORATORY

Ph No.: 044-24481485, 044-24480305
one o ' 1O Y MAIT ROAL AT JATIA DATAR ECTOI0
OOTTIALCAMIICELD DAL

OO0 00 Addrco0 DOm0 Do0mo e 0 M 000 URBAL [MRASTRULTURE LIMTE(] JO0mo Or ROMrO000 (1 By Email
S0 00 0000 IamOd 0 Soil Sample Olrnd OCTOOmmo 1 10/05/2022 to 14/05/2022
SOOr 008 L) 1 Customer Supplied- Borehole No. BH-04 S0 0 dCOmmonmo 000 Oor 0 SS/GMC/042022/226/BH04
S0 0 000d Mmoo 0 Satisfactory TOOROOOr OO0 0 GT-2149/BH-04
TOOMOTd 1 As per Bureau of Indian Standards ROOCrO0CIT 0 14/05/2022
S0 0 RODJMOOOI 0 29/04/2022 TOORODOrDOOCD ] One Page
TOOMOO L OO0 Cr D0Dr O O MMOOmDO0mo 00SOmS 00 U] k00 BOMO
0o OrOmod oo o 00000 Or0mod Moo
0 = T — = > & -
S alals O g ‘ SE |x o = - ‘E B GRAIN SIZE ANALYSIS N El )
= I ES= T RN = : - b= 1T \ S Hg AS TER S [0 MOmOO0D (5] = H & Junfmmnnin
g g led s oF | =] EECIE = \ ‘ T 2 2 O H
} g so-(ecdllEo =4 B S - = e - E %L‘ RAII ) O - | g S H g

SN ISl B ‘gju ;Hé %}ﬁ H Hs _'}éj'\}%. = g | g U(zq ‘ —— NN (NI I RS [ 5

= i ) OJ§ _1“05‘ ‘E 4:,’ ET g\z‘mg‘g | < = i ) = = =] o =] UHEH = :

el lee e 22| T | 3 |22 BT | - SO =R I -F =N IN=EN N S =T = SN I (R R PR ) & | ©

alolrl28 (38 (e8| | T 1Z2g - s - | -l & ., 0 =001 |° Eqle o = :
@ S 124 12 | S 3=l 5 oQul ~ | T2 o] g B] = | ?

=2 |72 |%¢ ne | 2 : N > 15

1.0 9 SS 21.5 37.7 18.5 19.2 0.8 19.0 29.9 CG>50% || Above - - 1.4 3.7 | 39.0 || 26.0 30.0 - - - - - Loose <50% SC
2.0 12 SS 23.8 45.3 21.0 24.3 0.9 18.5 36.4 CG>50% || Above - - 171 7.1 || 24.3 || 20.6 |[ 24.9 ” 6.0 - - - - - M.Dense <50% SC
3.0 68 SS - - - - - - - CG>50% - - - 4.1 |f 10.1 || 33.0 || 28.5 24.3 - - - - - V.Dense

4.0 || >100{ SS - - - - - - - CG>50% - - - 32 || 7.4 || 32.0 328 245 - - - - - V.Dense Residual Soil to

Completely Weathered

5.0 [ >100 || WS - - - - - - - CG>50% - - - 17.6 || 42.1 || 35.7 || 3.7 1.0 - - - - - V.Dense Rock

6.0 || >100|| WS - - - - - - - CG>50% - - - 14.0 || 33.2 || 42.2 || 10.2 0.3 - - - - - V.Dense

TIET1 OTJRETIORT!I

Terms and Conditions ~ ;
(1) The test results furnished corresponds to the sample received ACIOr IO SmOOmr
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations. jlx\i/"[’\}
(3) Any correction in this reports invalidates the reports A. VINOTH

T MO
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GEOMARINE LABORATORY TEST RE[ ORT
e e — EOMARTE (/O /SULTA['TS (1T LT(/(1 EOTE(/ (/AL LABORATORY

Ph No.: 044-24481485, 044-24480305
one o ' 1O Y MAIT ROAL AT JATIA DATAR ECTOI0
OOTTIALCAMIICELD DAL

OO0 00 Addrco0 DOm0 Do0mo e O M 000 URBAL [MRASTRULTURE LIMTE(] JO0mo Or ROMrO000 (1 By Email
S0 00 0000 IamOd O Soil Sample Olrnd OCTOOmmo 1 10/05/2022 to 14/05/2022
SOOr 008 L) 1 Customer Supplied- Borehole No. BH-05 S0 0 dCOmmonmo 000 Oor 0 SS/GMC/042022/226/BH05
S0 0 000d Mmoo 0 Satisfactory TOOROOOr OO0 0 GT-2149/BH-05
TOOMOTd 1 As per Bureau of Indian Standards ROOCrO0CIT 0 14/05/2022
S0 0 RODJMOOOI 0 29/04/2022 TOORODOrDOOCD ] One Page
TOOMOO L OO0 Cr D0Dr O O MMOOmDO0mo 00SOmS 00 U] k00 BOMO
0o OrO0mod MO0 O 0000 Or0mod MO0

o lelsn R NS s | I H z g j GRAIN SIZE ANALYSIS = |2

B =5 - & e =H S S| . : Ho :h o | S = S ‘h < AS CER (S [0 (W00 g B Y = [S [0 DI0Imo
‘J‘ = 2224 g=R= | 28 SHolz H-& } H o épq RATI £ 2 0 5

| I ] EJU ':HJ —‘\‘L 3_1 EQ EFJ— ﬂ‘L g = = G- O O T 30 g

| O ‘Q s g 2\\< %\ 5 0= ;}‘tj,\}‘t = ):‘ E U@q ‘ 5 O o [m] o é’:‘“_ =

ol |8aE|Zug|cwd| 2| L |8.E[EE,E 1 lEx S N SalE ] o |

SRl o2 g2 g2 %F Eh= ;ﬁ"’ﬂ% A 0 L: - lo% | & | = = g 3 & o S 2hls E | °
ol ®lFl28 - |3 - [2&-| | = |28 |w & - g N = (AN IR = = I = Eqle |l - 0 o

Sy [0 |20 | olE, B L g 5Qul | "2l || g B] = | ?
=2 < < »ne2 |+ 2 w = S5 8

10 - || bs Building Debris/ Filled Up - 35.21( 6.19 | 25.22(/18.83 14.6 - - - - - V.Dense <50% SM
20| 8 | ss| 151 29.0 14.1 15.0 0.9 19.0 16.7 | CG>50% | Above - - 0 || 3.1 [ 30.4 [|34.22] 27.0 ” 5.3 - - - - - Loose <50% sc
30| 1 | ss|f 213 41.1 14.1 27.0 0.7 17.8 30.4 || CG>50% | Above - - 4.6 | 3.24 || 22.3 || 25.28 44.6 - - - - - V.Loose <50% sc
401 15 || ss| 175 29.5 13.8 15.7 0.8 20.0 19.9 | CG>50% | Above - - 15.08|| 5.74 (|27.26| 24.1 || 24.2 ” 3.6 - - - - - M.Dense <50% sc
501 103 || sS - - - - - - - CG>50% - - - 11.04|| 8.05 [|34.02| 28.83 18.1 - - - - - V.Dense Residual Soil to

Completely Weathered

6.0 [|>100 ([ WS No Penetration of SPT CG>50% || Above - - 154 | 55 | 66.3 |[25.36 13 - - - - - V.Dense Roc

LE0L O RELIORT!I

Terms and Conditions A Crmod S
(1) The test results furnished corresponds to the sample received Ay

(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations. AN
(3) Any correction in this reports invalidates the reports A. VINOTH

T DM

L [
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GEOMARINE LABORATORY TEST RE[ ORT
e e — EOMARTE (/O /SULTA['TS (1T LT(/(1 EOTE(/ (/AL LABORATORY

Ph No.: 044-24481485, 044-24480305
one o ' 1O Y MAIT ROAL AT JATIA DATAR ECTOI0
OOTTIALCAMIICELD DAL

O 00 Addrc 0 DOm0 OO0 e O M1 100 URBAL (MI'RASTRUTURE LIMTED DO0mo Or ROTr0000) (1 By Email
S0 0 0000 I0mo O Soil Sample Otrmd OCTCOmm 0 10/05/2022 to 14/05/2022
SOOr 008 L) 1 Customer Supplied- Borehole No. BH-06 S0 0 dCOmmonmo 000 Oor 0 SS/GMC/042022/226/BH06
S0 0 000d Mmoo 0 Satisfactory TOOROOOr OO0 0 GT-2149/BH-06
TOOMOTd 1 As per Bureau of Indian Standards ROOCrO0CIT 0 14/05/2022
S0 0 RODOMOO DM 0 29/04/2022 TOOOROODOrDOJCOD ] One Page
TOOmmm LOOOr0Mr 0 O MO0MOIm0 00S OIS 00 Do k00 BOD
0o Or0mod Mmoo O OO0 Or0mod Moo
S = —~ 5 _ ] B = « O H b E j GRAIN SIZE ANALYSIS = g
B =5 - & e =H S S| . : Ho :h o | S = S ‘h < AS CER (S [0 (W00 o g - = [S [0 DI0Imo
‘J‘ = eS|l 2=r | 28 SHolz H-& } H O S RATI £ 2 O H
| I ] EJU ':HJ —‘\‘L 3_1 EQ EFJ— ﬂ‘L g = = G- O O T 30 g
| O ‘Q s g 2\\< %\ 5 0= ;}‘tj,\}‘t = ):‘ E U@q ‘ 5 O o [m] o é’:‘“_ =
g8 ) : OJg —'Hﬁ!‘ O‘E 44 ET w‘ﬁqmg\o,‘g ‘ = 0 m = g H O O O OHEH O Y
Il E|= 0@ Jlo2J22E %F Eh= ;ﬁmﬂ% A - g L: -~ |lo& | \ - = g = - ] Y B 1 i
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10| 6 |[SS| 16.6 35.7 14.4 21.2 0.9 18.5 40.0 | CG>50% || Above - - 0.0 || 23 || 326 254 | 33.0( 6.7 - - - - - Loose <50% sc
20| 8 | ss| 181 34.8 17.3 17.6 1.0 19.0 235 || CG>50% | Above - - 25 || 5.4 | 29.0] 16.3 46.8 - - - - - Loose <50% sC
30 9 | ss| 162 27.8 15.2 12.6 0.9 18.2 9.5 CG>50% || Above - - 83 || 7.8 || 229 245 || 32.1 ” 4.4 - - - - - Loose <50% sc
4.0 9 SS Binder CG>50% || Above - - 89 || 1.6 || 6.3 | 60.9 22.2 - - - - - Loose <50% -
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40



GEOMARINE LABORATORY TEST RE[ ORT
e e — EOMARTE (/O /SULTA['TS (1T LT(/(1 EOTE(/ (/AL LABORATORY

Ph No.: 044-24481485, 044-24480305
one o ' 1O Y MAIT ROAL AT JATIA DATAR ECTOI0
OOTTIALCAMIICELD DAL

OO0 00 Addrco0 DOm0 Do0mo e O M 000 URBAL [MRASTRULTURE LIMTE(] JO0mo Or ROMrO000 (1 By Email
S0 00 0000 IamOd O Soil Sample Olrnd OCTOOmmo 1 10/05/2022 to 14/05/2022
SOOr 008 L) 1 Customer Supplied- Borehole No. BH-07 S0 0 dCOmmonmo 000 Oor 0 SSIGMC/042022/226/BHO7
S0 0 000d Mmoo 0 Satisfactory TOOROOOr OO0 0 GT-2149/BH-07
TOOMOTd 1 As per Bureau of Indian Standards ROOCrO0CIT 0 14/05/2022
S0 0 RODJMOOOI 0 29/04/2022 TOORODOrDOOCD ] One Page
TOOMOO L OO0 Cr D0Dr O O MMOOmDO0mo 00SOmS 00 U] k00 BOMO
0o OrO0mod MO0 O 0000 Or0mod MO0
o . = —~ = _ | B = « O = b E j GRAIN SIZE ANALYSIS = g
B =5 - & e =H S S| . : Ho :h o | S = S ‘h < AS CER (S [0 (W00 o g - = [S [0 DI0Imo
‘J‘ = eS|l 2=r | 28 SHolz H-& } H O S RATI £ 2 O H
| I ] EJU ':HJ —‘\‘L 3_1 EQ EFJ— ﬂ‘L g = = G- O O T 30 g
| O ‘Q s g 2\\< %\ 5 0= ;}‘tj,\}‘t = ):‘ E U@q ‘ 5 O o [m] o é’:‘“_ =
ol |8aE|Zug|cwd| 2| L |8.E[EE,E 1 lEx S N SalE ] o |
Il E|= 0@ Jlo2J22E %F Eh= ;ﬁmﬂ% A - g L: -~ |lo& | \ - = g = - ] Y B 1 i
sl -8 |38 |28 | | ClE® g s [ "l lE.ol 1=l ool 1 - ”
Sy [0 |20 | olE, B L g 5Qul | "2l || g B] = | ?
=2 < < »ne2 |+ 2 w = S5 8
10 5 |[sSS| 194 316 15.3 16.3 0.7 16.9 27.3 CG>50% || Above - - 0.0 || 1.7 || 248 315|352 || 6.8 - - - - - Loose <50% sc
20| 16 |[ SS 15.0 33.7 16.0 17.7 11 16.5 375 CG>50% || Above - - 0.0 4.0 |[ 30.4 | 31.8 33.8 - - - - - M.Dense <50% SC
30| 17 || ss|f 143 343 17.1 17.2 1.2 18.0 11.5 CG>50% || Above - - 29 | 3.0 | 365 285 29.2 - - - - - M.Dense <50% sc
40| >100( ss - - - - - - - CG>50% - - - 19.0 | 9.1 | 21.6 || 24.9 25.5 - - - - - V.Dense
Residual Soil &
5.0 || >100|| WS CG>50% || Above - - 2.4 8.3 || 70.5 || 18.2 0.7 - - - - - V.Dense Completely Weathered
No Penetration of SPT Rock
6.0 || >100 [ WS CG>50% || Above - - 0.0 9.6 || 72.2 | 17.6 0.6 - - - - - V.Dense

TIET1 OTJRETIORT!I
Terms and Conditions ALmCrmod S

(1) The test results furnished corresponds to the sample received 1
(2) The tested sample will not be retained for more than 45 days from the date of issue of test report except in the case as required by the applicable regulations. }‘\""
(3) Any correction in this reports invalidates the reports A. VINOTH
T MO
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TOOMIm ROOOMD OO0 000 MOCADOMO

L] Cr S Ommimd
S oomrao|| somoomof| T Oomed 0 || SO

SL soom |l oo N soomf oo

ool Borooomood| T @o Mmoo O Mmoo O - Mmoo O Mmoo 0
1.0 BH-01 E.G.L 7.14 1251 124 1.0 6.89 373 122
2.0 BH-02 E.G.L 7.19 1131 138 1.0 7.13 391 89
3.0 BH-03 1.10 7.21 1529 123 1.0 6.94 352 68
4.0 BH-04 1.00 7.18 1854 115 2.0 7.12 495 100
5.0 BH-05 1.20 7.15 1436 158 2.0 7.21 322 103
6.0 BH-06 1.20 7.19 1075 172 2.0 7.09 291 74
7.0 BH-07 1.20 7.13 1442 135 3.0 6.92 268 69
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TABLE [[[T'RO[I[] TEST RESULTS

Uooommod
S0 BOr( 0 HINEEN DJIJID_DDJDESD[C{[D OO0 Or OO
oot otr o T O SO0
[ O]

1 BH - 01 13.00 to 14.00 3.20 -

2 BH - 02 8.50 to 10.00 4.21 50.30
3 BH - 03 10.00 to 11.00 3.72 40.12
4 BH - 04 10.00 to 11.00 331 37.11
5 BH - 05 9.00 to 10.00 5.50 56.94
6 BH - 06 10.00 to 11.00 4.36 52.40
7 BH - 07 7.50t0 9.00 6.23 65.58
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REAMBLEC

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

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

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

UOLIMATE AL RAICALLL

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

The normal annual rainfall over the study area varies from 1100 mm to 1200mm.
OEOMORJOLOLIYL]

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

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

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

CDEOLOLY O UECDAMISTRIITL

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

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

namely

i) Archaean crystalline rocks

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

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

associated basic and ultra-basic intrusive dykes.
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The stratigraphy of the study area can be classified as recent formation which is underlain by
basement rock of meta-igneous origin (hypersthene granite/ Charnockite rock)
4 Deposits of Recent Age

Archaean Basement Rock (Charnockite Rock / Hypersthene Granite)

In the present investigation site, the formation in the top 2.0m to 4.0m is recent deposit

predominantly consisting of clayey sand formation (or silty sand with clay binder) which rest on

the Archean formation of hypersthene granite (Charnockite rock)

UES(11[] SUB SOIL [IRO[LE[(WRT Foundation Engineering Application)

The sub soil characteristics obtained at the test location are further processed to arrive at the design

soil parameters required for the design of sub structure using the following shear strength

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

<+ For Coarse Grained Material, Ref. IS: 6403 to estimate Angle of Shearing Resistance
(Reproduced and shown in Fig.Al)

< 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:

RECERE[LE BORE [JOLE B[] ROCRILCOOO LT (1) 1o
_ R S r
L0y TOOID O lE 5 O OO0 O
O ”n 4 |
o 0 H O
O - . = - = = .
m - @ = T SR Oomor = O = = - =
[} — 0] O O O
t @ O H = = - > O |
- O = =5 = = 5 -
] 0O O L] H oy
m
1.0 | 0.00 | 2.00 | 2.00 Silty Clay Bé‘r’g/” 18 - Very Stiff | 20 | 120 -
2.0 || 2.00 | 3.00 | 1.00 Residual Soil Grey, o5 | Medium - 185 - 34.5
Brown Dense
Completely Yellow Very
30 | 300 | 500 |200| R Brown 60 Denae - 205 - 42,5
Completely to Highly || Grey, Grey . 0 .
40 | 500 | 12.00 | 7.00 | ~3 P 2y P Brown CRR-Nil to 10% & RQD-Nil
5.0 | 12.00 | 14.00 | 2.00 Moderately Grey, Grey CRR-57% to 78% & RQD-25% to 30%
) ’ ’ ’ Weathered Rock Brown
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RE[ERE | |E BORE [ OLE BIIT1) RORIL OO ) miin
o SOr
B Lo TOOOM O :,E) = . or00 Omro
| = 5
R = I 5 0 E - O
| - ~ O T ST 0Oomor = O =| H - 0
= (11] | OdJ 0 H |
= o o = 0 = 0 > 8 O
- O = = = o
m
1.0 | 0.00 | 2.00 | 2.00 | Clayey Silty Sand Brown 18 'VI'DEd'“m - 18 | - 32.4
ense
2.0 | 2.00 | 3.00 | 1.00 Residual Soil Grey o0 | Medium - 18 || - 33
Dense
Completely Grey,Grey Very i i
30 | 300 | 550 | 250 | , P o >100 | oY 21 425
Moderately Grey, Grey B0 o no o
40 | 550 | 850 |3.00 | ot BEEY bl CRR-45% t0 59% & RQD-0% to 23%
5.0 | 850 | 10.00 | 1.50 Fresh Rock Gregi,nclirey CRR-97% & RQD-97%
REERE/[I[JE BORE [ IOLE B ROCRIIL OO LT (1) e
Lo TOOOM O | = Sur
=] O ri) Il
= @ 5 g
0 | - = o = = -
= - B = TOO0 S OOmor = O g H - g
O o O H = =| - G 5 O
-l O % = O = E O
m
. Very
1.0 | 0.00 || 2.00 || 2.00 || Clayey Silty Sand Grey 3 Loose - 13 - 20.067
2.0 | 2.00 | 4.00 | 2.00| Clayey Silty Sand Grey 11 'V[')ed'“m - 155 - 30.3
ense
3.0 | 400 | 500 [ 1.00| Residual Soil Grey 80 very i 21 | - | 425
Brown Dense
40 | 5.00 | 6.00 | 1.00| Highly Weathered | Grey, Grey CRR-15% & RQD-0%
Rock Brown
Moderately Grey, Grey a0 o o o
50 | 6.00 | 10.00 | 4.00 | , HEE o CRR-37% to 65% & RQD-0% to 12%
6.0 | 10.00 | 11.00 | 1.00 | Shghtly Weathered § Grey, Grey CRR-80% & RQD-68%
Rock Pink
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RE ERE[ [ E BORE [OLE Bl RICRLC 0 LT (1) Omo
SOr
L O TOOom O 5 5 . S0P T
O 7] U O
0 O H H
! - . =] - = =| -
= = a m TCO0 ST 0omor 0 0 = H = =
] — | [ 0 ]
& o O H m E a = | O
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= \ - 0 @ = =H =
ol F <
1.0 |0.00 | 3.00 |3.00| Clayeysitysand | GGy | qq | Medium - 155 - 30.3
Brown Dense
2.0 | 3.00| 4.00 | 1.00 Residual Soil Grey 68 very - 21 | - 425
Brown Dense
Completely Grey, Grey Very i i
3.0 [4.00] 6.00 | 200  ~AWPEEY e o | >100 | =Y 21 425
40 | 6.00| 7.00 |1.00]| HighlyWeathered | Grey, Grey CRR-18% & RQD-0%
Rock Pink
5.0 | 7.00] 11.00 | 4.00 | Sfahtly Weathered j Grey, Grey CRR-77% to 94% & RQD-27% to 57%
Rock Pink
RE ERE! [ [E BORE [OLE Bl RICRIL 0 LT (T Omo
SOr
Lo Too 5 g . (8 quaRs Nl 1
O 7] 4 O
| — | 0
i - O = & = - O
m - a = T COS 0omor = O = H - =
[} — ] 0O ] O
0 o O H = E g Gy ] |
- | = S| = = - |
= 0 = < & s <
m | ol
1.0 | 0.00 | 1.10 | 1.10 Filled Up Building Debris to Facilitate Drilling
2.0 || 1.10 | 3.00 | 1.90 Clayey Silty Sand Grey 8 Loose - 14.5 - 29.6
] Very
3.0 | 3.00| 4.00 | 1.00| Clayey Silty Sand Grey 1 Looo - 12 | - | 19761
40 | 400 500 | 1.00| clayey silty Sand orey 15 | Medium : 175 - | 315
rown Dense
5.0 500 6.00 | 1.00 Residual Soil Crevish 1l 103 | rev : 21 | - | 425
rown Dense
6.0 | 6.00 7.50 | 1.50 H'gh'yF\;\(’) ‘Zi‘thered Grey CRR-12% & RQD-0%
Moderately a0 1 E0
70 [ 750 9.00 | 150 |  “HEEEY Grey CRR-61% & RQD-15%
8.0 [ 9.00 11.00 | 2.00 S"ght'yRV(\)’Celf‘thered Grey CRR-83% to 90% & RQD-56% to 59%
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RE[ERE[[JE BORE [IOLE BT RIOCRIL OO0 (LT (1] HIIN
Sr
Lo Torim & = . (R quaRuns 1
O (7] U |
O O H =
O - . =] - = = -
= = a m TCO0 ST 0omor 0 0 = H = =
] — | [ 0 ]
& o O H m E a = | O
-l ] :‘ = O = [ O
= \ - 0 @ = =H =
o = <
1.0 |[0.00 || 0.90 | 0.90 Filled Up Building Debris to Facilitate Drilling
2.0 090 || 5.00 [ 4.10 Clayey Silty Sand Grey 8 Loose - 145 - 29.6
. Grey
3.0 |[5.00] 6.00 | 1.00 Clayey Silty Sand Brown 40 Dense - 20 - 38.75
Moderately Grey, Grey o o
4.0 [ 6.00| 7.50 || 1.50 Weathered Rock Brown CRR-22% & RQD-0%
5.0 | 7.50 | 11.00 || 3.50 | Stightly Weathered j Grey, Grey CRR-73% to 80% & RQD-25% to 60%
Rock Pink
RECERE[JE BORE [IOLE BT ROCRIL OO0 (L0 (1] Omo
Sr
Lo Too 5 g . (8 quaRs Nl 1
O (72} L |
O — O 0
i - O = & = - O
m - a = T COS 0omor = O = H - =
[} — ] 0O ] O
0 o O H = E g Gy ] |
- m| = = 0 = = g
= 0 = < & s <
m =
1.0 | 0.00 | 2.00 | 2.00 Clayey Silty Sand Grey 5 Loose - 14 - 20.374
2.0 | 200 4.00 | 2.00| Clayey Silty Sand Grey 17 | Medium ; 18 | - 321
Dense
Completely Grey, Grey Very i i
3.0 [4.00| 6.00 | 2.00 Weathered Roc Brown >100 Dense 21 42.5
Moderately Grey, Grey o o
40 ||6.00| 7.50 | 1.50 Weathered Rock Brown CRR-25% & RQD-7%
50 | 7.50 | 11.00 | 3.50 | Sfightly Weathered | Greyish CRR-97% to 100% & RQD-87% to 100%
Rock Brown
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Liguefaction has historically been used in conjunction with a variety of phenomena that
involve soil deformations caused by monotonic, transient, or repeated disturbance of
saturated cohesion-less soils under un-drained conditions. The generation of excess pore
water pressure under un-drained loading conditions is a hallmark of all liquefaction
phenomena. When saturated cohesion-less soils subjected to rapid loading resulting in
undrained conditions undergo densification generates excess pore pressures and decreases
effective stresses, eventually leading to excess deformation failures, commonly known as
liquefaction. Liquefaction phenomena that result from this process is generally divided in two
main groups: flow liquefaction and cyclic mobilityTIBoth flow liquefaction and cyclic mobility
are very important and any evaluation of liquefaction hazards should carefully consider both.
LIDUELALTOL SUSLUELTBILTYL

Not all soils susceptible to liquefaction; consequently, the first step in a liquefaction hazard
evaluation is the evaluation of liqguefaction susceptibility. There are several criteria by which
liquefaction susceptibility can be judged, and some are different for flow liquefaction and
cyclic mobility. These include Historical, Geologic, Compositional, and State Criteria (Initial
stress state before liquefaction).

Of the above four criteria, except the state criteria, the other three provide a qualitative
evaluation of the liquefaction susceptibility of a deposit. The state criteria provide an analytical
approach to quantify the liquefaction susceptibility with respect to the stress-strain response
of the deposit against the environmental loading conditions.

The evaluation of liquefaction susceptibility based on state criteria is an independent and
involved elaborate laboratory monotonic and cyclic loading testing programme and this is
beyond the scope of present investigation. However, the liquefaction susceptibility pertinent to
the present site sub surface characteristics are qualitatively outlined in the following sections.
Further, based on the published correlation with respect to the corrected SPT-values, an
attempt is made to provide a basic and guideline analysis on the liquefaction potential
pertinent to ZONE-IIl earthquake coefficient.

OUALTATIE ALJROAL

(STORAL [JRITERIAT]

Historically, the present site location never documented any post-earthquake generated soil
flows or local liquefaction related effects.

OEOLOL ! RITERIAL

Geologic process that sort soils into uniform grain size distribution and deposit them in loose
states produce soil deposits with high liquefaction susceptibility. Similarly, the older geological
formations are less susceptible to liquefaction compared to the recent deposits like Fluvial,

Colluvial and Aeolian deposits.
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In the project site, the formation from the existing ground level up to a depth of 2.0m or 4.0m
is Very Loose to Loose, Clayey Silty Sand followed by Dense & Very Dense Residual Soil to
Completely Weathered Rock.

However, the formation beyond 5.0m is fractured rock to Strong to Very Strong & Extreme
Strong Intact Rock up to the termination depth of 11.0m to 14.0m depth.

[IOMIOSTO[] ['RITERIA[!

Since liquefaction requires the development of excess pore pressure, liquefaction
susceptibility is influenced by the compositional characteristics that influence volume change
behaviour. These characteristics include particle size, shape and gradation. No specific Indian
Standards are available to arrive at the potential particle size that chiefly contributes to the
liquefaction. Further, well graded soils are less susceptible to liquefaction than poorly graded
soils. Similarly rounded particles are more susceptible than angular particles as they tend to
density. In general, the composition of particles that is susceptible to liquefaction is

encountered in loose state of deposition in alluvial and fluvial environment.

OUALOTITATIIE AUOJROAL ]

COLOO LMUELACDTOOD

Flow liquefaction can occur, when the shear stress required for static equilibrium of a soil
mass (the static shear stress) is greater than the shear strength of the soil in its liquefied
state. Flow liquefaction can occur either under monotonic or under cyclic loading conditions.
In this failure, the cyclic stresses bring the soil to an unstable state at which its strength drops
sufficiently to allow the static stresses to produce the flow. The flow liquefaction is
characterised by sudden nature of occurrence and speed of occurrence.

The cyclic mobility can develop when the static shear stress is smaller than the steady-state
shear strength and can occur in both loose and dense soils. A combination of static and
cyclic loading generally produces cyclic mobility. However, no cyclic testing programme is
carried out as it is beyond the scope of present investigation.

In the absence of cyclic testing programme a basic analysis based on the published data
using in situ test results (SPT) is presented below to characterize the Liquefaction Resistance
of the sub surface deposits encountered in the present site.

Further, as a first order of approximation and in the absence of rigours testing programme
focusing on liquefaction steady, it is pressured that the clayey strata are non-susceptible to

liquefaction and analysis is limited to sandy strata.
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RESULTS

(Ref. “GEOTECHNCIAL EARTHQUAKE ENGINEERING” by Steven L. Kramer, University of
Washington, Prentice-Hall International Series in Civil Engineering and Engineering
Mechanic, 2005, Page77-381.

Seed et al (1975) developed a relationship between cyclic stress ratios (CSR) causing
liguefaction and corrected SPT-values (Ni)eo for silty sands in M=7.5 earthquakes. Further a
magnitude correction factor for cyclic stress approach for different earthquake magnitudes is

also developed.

The above relationships are reproduced in Figs.4.1 and Table-4.1. Based on this method, for
the present site, the following approach is adopted to arrive at Liquefaction Resistance

Characterization of the sub surface deposits encountered in the present site.

Step-l: Using the Zone Factor (Z), Importance Factor (I),Response reduction factor and
Average response acceleration coefficient (Sa/g) pertinent to Zone-lll, the design

horizontal and vertical seismic coefficients are estimated as per 1S:1893.

Step-2: Using the design seismic coefficient, compute the design seismic shear for
corresponding to effective vertical stress (cyclic shear stress) due to overburden is

computed.

Stet-3: Using the average corrected design SPT-value arrive at the design angle of shearing

resistance compute the effective shear strength (static strength)

Step-4: Arrive at the CSR value of the deposit by dividing the cyclic shear stress with the

effective shear strength.

Step-4: Based on the CSR-Nieo relation from Fig.4.1 and using the magnitude correction
factor corresponding to Zone-lll (M=6), the probable liquefaction/no-liquefaction

characterization is arrived at and the details are given below:

Table 9-2 Magnitude Correction
Factors for Cyclic Stress Approach

Magnitu(lc. M CSR‘”/CSR‘}J:iS

i
51 1.50
6 1.32
63 113
73 1.00
8} 0 %0

TABLE[ITMAD OTUDE DORRECTOD CAUTORS [OR JY[ILM STRESS AITROAT
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Figure 931 Relationship between cyclic stress ratios causing liquefaction and (N )go
values for silty sands in M = 7.5 earthquakes. (After Seed et al. (1975). Influence of SPT
procedures in soil liquefaction resistance evaluations, Journal of Geotechnical
Engineering, Vol. 111, No. 12. Reprinted by permission of ASCE.)

Om OMRELATOOSOIN BETO EEC OYOLID STRESS RATIOS O LIMUECACTON
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SUSTECTBLITY TO LIMUEDACNTON[]

Liguefaction is a phenomenon occurs in sand and silts having relative density loose to very

loose formation. Further the phenomenon can occurs in soft to very soft, clays of low plastic

nature. The low plastic nature indirectly infers the predominant percentage of silt size particle

which are highly susceptible to liquefaction.

In the project site no silt and sand with relative density having neither very loose nor very soft

to soft low plastic clay strata exits within the investigation depth.

% The present project site falls in Seismic Zone-lll, as per IS 1893 (Part-I).

% Though the strata is clayey sand in the top 3.0m, since the relative density is loose
to very loose the formation in the top 3.0m is susceptible to liquefaction.

% The liquefaction analysis is presented in Annexure T
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[IREAMBLE!]
In the design of foundation system, the stress-strain compatibility of the super structure, sub
structure and the bearing strata should be satisfied both individually and as a combined
system. In view of this, the following data are needed for the design of foundation system,
defined in terms of the type of sub structure and the bearing strata characteristics.
e The super structure characteristics along with the loading pattern on the sub structure
e The sub soil characteristics that define the required substructure configuration for a
safe transfer of super-structural loads to the bearing strata
Considering the above aspects of the foundation design, the suitable type of foundation
system is presented below.
[IROJOSE[] STRUITURES!!
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
» 1 Basement + 1 or 2 Stilt + 15 or 18 Upper Floors
» 2 Basement + Stilt + 18 Upper Floors
and is meant for residential use. For this kind of structure, the column loads could vary
between 5000 kN to 7000 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.

SO0 SIS r I

The generalised sub soil profile of the project area is discussed below:

0.0mto 2.0mor 4.0m - Very Loose to Loose, Clayey Sand

2.0m/4.0m to 5.0m - Dense to Very Dense, Residual Soil & Completely
Weathered Rock — Grade W5 Rock formation

5.0mto 11.0m or 14.0 - Hypersthene Granitic Rock With degree of weathering

ranging from W4 (Highly Weathered Rock) to Slightly
Weathered & Fresh Rock-Grade W3 to W1

COUIJATIOL SYSTEM[

SITE LE[ELS [ JROIOSE[] [1O[ISTRULITIO[]

It proposed to construct multistoried residential apartments, having both single and double
basement floors and the number of upper floors is Stilt + 18 Floors. The clear height of
basement floor is 4.1m with respect to the adjoining road level.

The existing ground level is sloping from north to south with 2.5m below road level in the

northern boundary region.
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BEAR[TI[1 STRATUM[]

For the kind of proposed structure, it is ideal to consider the underlying weathered rock as a
bearing stratum and this option optimizes the foundation design. In the project location, at
5.0m and below the existing ground level at all the investigation location refusal strata exists,
hence adopt 4.5m as the depth of foundation.

[OULIJATIO[] SYSTEM([]

For the kind of proposed construction, the foundation depth (bottom of footing or raft) can be
minimum 4.5m below the existing ground level. For different sizes of Isolated Footing the
allowable net safe bearing pressure is worked out as per IS 6403 & presented in Table 5.1,
however R.C.C Raft can be designed for an allowable net safe bearing pressure of 1500 kPa.
Typical computation is presented in the Annexure-I.

LOA TRACUSIERTI/ROU[I[] BEAR(I[| STRATUM A/[] (IOUJLATOC SETTLEME(/T()

The bearing stratum at founding level is predominantly completely weathered rock to highly

weathered rock and is modelled as coarse grain soil (very dense granular soil). In the present
case, though ground water table is encountered at existing ground level during the period of
investigation the sub soil can get saturated but submerged condition doesn’t exists as the
formation up to the foundation depth is very dense completely weathered rock. However, for
the estimation of bearing capacity as a conservative approach submerged condition is
considered and the bearing strata is modelled as very dense, coarse grain formation.

Since the formation beyond the foundation depth being rock formation for the analysis of

settlements only elastic immediate settlement is considered.

TABLE [IT'RE[JOMME[E[] ALLO[1 ABLE SA[E BEARI[[| RESSURE

M MUM SIE O[] RECOMMEICED
"E'T1O] N EO. 'OUATIO | ALLO" ABLE [ ET EEIT_LV'SATTE“
SO JOUDIIATOL "OU AT O mo SAE BEAR[[] SETTLEME. T
o B[] (L] Mo
1.0 1.0 1.0 1000 2.81
2.0 2.0 2.0 1300 7.3
[SOLATED

3.0 45 00T 3.0 3.0 12.63
4.0 4.0 4.0 1500 16.84
5.0 5.0 5.0 21.05
6.0 45 RAT 10.0 10.0 1500 42.09
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ECCACATIONL

For carrying out the open excavation adopt short contiguous of 5.5m length from the existing
ground level into the underlying weathered rock formation. In the present case, design the
contiguous pile as a fixed cantilever piles.

The clear gap between the piles shall be 50mm further, the surface of the piles shall be
shotcrete to prevent ingression of water between the pile gaps.

ELILAATABILITY!)

For carrying out excavation up to 4.5m deep, conventional mechanical excavator like JCB or

Poclain is suitable for the successful completion.

However, if the requirement of excavation depth is about 7.0m from the existing ground level
a combination of Mechanical Excavator attached with Rock breaker beyond 5.5m is a
requirement and in case of outcrop of hard rock diamond saw cutting in lieu of rock breaker is
a requirement.

No chemical spitting works due to presence of high moisture & high dissolved solids in the
ground water.

ELCACATION [JROUCI [ ATER LOL ERIINCI [

Though the water level during the period of investigation exists at 1.0m below the existing
ground level, however based on the sub soil characteristics the ground water lowering can be
carried out by conventional collection pit pumping system, with water training shallow ditches
connecting the collection pit at the bottom of excavation.

In case the excavation goes beyond 5.5m and if ground water seepage is high peripheral
borehole up to a depth of 10.0m provides a solution for dewatering. Hence provides
peripheral boreholes at 25m Centre to Centre in between contiguous piles & boundary wall
and the boreholes shall be connected a common header and the pumped water shall be
discharged away from the site to an unobjectionable location. Since the design of dewatering
is not in the present scope the same is not presented.

TEST1 OTBASEMET SLAB TOR U LT

Check the basement floor for uplift considering the deeper of the two, hence estimation of
hydrostatic pressure can be either from bottom of footing or tip of contiguous piles. Enhance
the static hydrostatic pressure to 25% to account for the local built up of hydrostatic pressure
due to development around the proposed site.

Further, the ingression of surface water below the basement slab through the gaps shall be

prevented by providing a payment connected to the retaining wall.
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O RETOMME[[JATIO[IS [IOR [IOUIIATIO[]
% For the kind of sub soil conditions, the foundation system as described in Chapter-5,
Section 5.4 can be adopted
<+ For the proposed construction, isolated footing with stitch slab or R.C.C Raft can be
provided with the bottom of foundation located at a minimum depth of 4.5m from the
existing ground level.

** At 4.5m and below, for different width of foundation the recommended allowable net safe
bearing pressure is presented in Table 5.1. In case of raft foundation, the recommended
net allowable safe bearing pressure is 1500 kPa.

** Since the formation at the founding level being rock formation, the settlement will be of
immediate in nature and the estimated settlement for the corresponding safe bearing
pressure is within the permissible limit as per IS 1904

«+» For carrying out soil-structure interaction analysis, the recommended modulus of sub
grade reaction beyond 4.5m is 2,00,000 kN/m2/m

O REJOMME[JATIOS [IOR ELIJALIATIO ALl ECT ATERIIILI[]

< For basement excavation, the excavation method as discussed in Section 5.5, Chapter-
5.0 can be adopted
%+ For lowering the ground water table, the scheme discussed in section 5.6, Chapter-5.0
can be adopted

Wi S[EC[AL RE[VOMME[ [ JATO[[]

%+ Since the chloride level in the ground water sample is higher than the permissible limit of
500mg/l, the reinforcement may be either corrosion resistance steel (CRS) or the
reinforcement shall be coated with anticorrosion coatings.

% 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. In
the project location, the sulphate content in both ground water & soil-water is within the
permissible limit of 400 mg/l hence no special cement is required for the construction and
ordinary Portland cement is suitable for the construction.

% The lower basement slab shall be checked for uplift considering the deeper of the two,
either from bottom of footing or tip of contiguous piles. Enhance the static hydrostatic
pressure to 25% to account for the local built up of hydrostatic pressure due to
development around the proposed site.

“* The present project site fall in seismic zone-Ill as per IS 1893-P-I and based on the
liquefaction analysis the sub soil formation beyond 3.0m to 5.0m below the existing
ground level is not susceptible to liquefaction.

«* Excavated soil is suitable for backfilling purposed.
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For confirm the safe bearing pressure it is recommended to conduct 2 plate load
test as per IS 1888 and the geotechnical consultant shall identify the bearing strata
before laying the PCC.

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

AUTJORSE([] S[T/[JATORY

OrCOMITRASAL
CEO MARTE COOSULTAOTS UOT LTO
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TYUAL BEAR(II) CAUALITY JOMUUTATIOIS [IOR SJALLOL] [JIOUILIATIOL]
o JOMOUTATIOL O BEARITI CAUALITY AS [ER ST

00 0000 OrmOdo0Om O

Shape of the Foundation Square

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

Depth of one basement floor below E.G.L "D,"(m): 1.60

Depth of Embedment below the basement floor "D¢"(m): 2.90

Breadth of Footing "B" (m): 5.00

Length of Footing "L" (m): 5.00

L/B 1.00

Inclination of Vertical Load with the Vertical (a) 0.00

0m SOMOI O O
Completely
Weathered Rock
Type of Shear Failure: General
SPT "N" of the Bearing Strata : 100
Angle of Shearing Resistance 42.50

Type of Effective Bearing Strata :

U0 0000 OhrDd Orod
Bulk Density of Soil above the foundation depth (youK) 18 kN/m’
Water Table Correction Factor (w') 0.50
Effective overburden pressure at foundation level (q) 23.20 kN/m?
Bearing Capacity Factors:

N = N/A
Ny = 99.54
Ng = 190.59

Shape Factors:

SC = _
Sq= 1.20
Sq = 0.80

Depth Factors :

DC =
Dy = 1.00
Dy = 1.00

Inclination Factor:

o= 1.00
Iy = 1.00
ly= 1.00

0 U O B OCr 00 O C000mm 0 000
Qu=g*(Ng-1)*Sq*Dg*lq + 0.5*B*g*Ng*Sg*Dg*Ig*w' 6198.14 kPa
(g should be read as gama)

S I B Oor0 000000 M0 00000
Factor of Safety (F.S.) : 2.50
Qsafe : 2479.26 kPa
SO0 0O ooo
|00 DOm0 00S DO Co0mr MOOID D0 Oro000r0 0od SID D0000MDO (M 0 Comorod w000 [Mrd 0000 O

(0 OO (S MO0 Cr (MR CITE D00 O (mm A0

The immediate elastic settlement (S)= qB(1-m?)*I/Es
g= bearing pressure 1500.00 kPa
Poission's Ratio (u) 0.20
Modulus of Elasticity (E)(Ref. Joseph E Bowels,1996,page316,Table5.6, Japanese
design standards)

Modulus of Elasticity (Es) 260000

Size of footing considered for maximum settlement(m) 5.00
Influence factor 0.95
Rigidity Factor 0.80

Elastic Settlement (DH;) 21.05 mm

Ut mm
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TYUAL BEAR(II) CAUALITY JOMUUTATIOIS [IOR SJALLOL] [JIOUILIATIOL]
o JOMOUTATIOL O BEARITI CAUALITY AS [ER ST

00 0000 OrmOdo0Om O
Shape of the Foundation Raft
Depth of Foundation Below E.G.L "Df" (m): 4.50
Depth of one basement floor below E.G.L "D,"(m): 1.60
Depth of Embedment below the basement floor "D¢"(m): 2.90
Breadth of Footing "B" (m): 10.00
Length of Footing "L" (m): 10.00

L/B 1.00
Inclination of Vertical Load with the Vertical (a) 0.00

0m SOMOI O O
Completely
Weathered Rock
Type of Shear Failure: General
SPT "N" of the Bearing Strata : 100
Angle of Shearing Resistance 42.50

Type of Effective Bearing Strata :

U0 0000 OhrDd Orod
Bulk Density of Soil above the foundation depth (youK) 18 kN/m’
Water Table Correction Factor (w') 0.50
Effective overburden pressure at foundation level (q) 23.20 kN/m?
Bearing Capacity Factors:

N = N/A
Ny = 99.54
Ng = 190.59

Shape Factors:

SC = _
Sq= 1.20
Sq = 0.60

Depth Factors :

DC =
Dy = 1.00
Dy = 1.00

Inclination Factor:

o= 1.00
Iy = 1.00
ly= 1.00

0 U O B OCr 00 O C000mm 0 000
Qu=g*(Ng-1)*Sqg*Dg*lq + 0.5*B*g*Ng*Sg*Dg*Ig*w' 7904.65 kPa
(g should be read as gama)

S I B Oor0 000000 M0 00000
Factor of Safety (F.S.) : 2.50
Qsafe : 3161.86 kPa
SO0 0O ([
|00 DOm0 00S DO Co0mr MOOID D0 Oro000r0 0od SID D0000MDO (M 0 Comorod w000 [Mrd 0000 O

(0 OO (S MO0 Cr (MR CITE D00 O (mm A0

The immediate elastic settlement (S)= qB(1-m?)*I/Es

g= bearing pressure 1500.00 kPa
Poission's Ratio (u) 0.20

Modulus of Elasticity (E)(Ref. Joseph E Bowels,1996,page316,Table5.6, Japanese
design standards)
Modulus of Elasticity (Es) 260000
Size of footing considered for maximum settlement(m) 10.00
Influence factor 0.95
Rigidity Factor 0.80
Elastic Settlement (DH;) 42.09 mm
RN mm
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

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

Verified ¢ RealEstate”


https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks

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

Property Valuation & Cost Estimation

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

Ownership, Compliance & Legal Verification

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

Zoning & Land Use Analysis

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

Property Documentation & Workflow Tools

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

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management
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Verified ¢/ RealEstate”

We’re honored to be part of your
real estate journey

3/350/2 Mettukuppam, hello@verified.realestate
OMR Thoraipakkam, +91 9996 12 9996
Chennai, India www.verified.realestate
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