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CHAPTER-1
INTRODUCTION

Project Information Matrix

Nature of project  : Proposed construction of Residential Building (1B+G+2 Upper Floors)
Project Owner : Casagrand Vivaace (P) Limited,

Project Location  : Sholinganallur, Chennai.

Job Code : GEC-JC-GT-4105

Scope of Work

Field Work

Conducting twenty two soil investigation bore holes of 150 mm& NX diameter up to 10.0m
depth or up to the refusal strata with SPT>100

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

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

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

.1.2 Laboratory Work

* ¢ &

Natural Moisture Content

Atterberg's limits

Grain Size Analysis

Chemical Analysis test on soil and water samples io give pH, Chigrides and Sulphates

1.2 Structure of the Report

B oG o e D

Contents

Introduction

Investigation Methodology & Test Results
Geology &Sub-Surface Stratification
Foundation System

Recommendation

Armexure



2.1
2.1.1

2.1.2

2.1.3

CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

Preamble:
Twenty two 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 adopied
to carry oul the fieldwork is described below.
Methodology of Field Work:
Equipment Used and Method of Drilling:
All the boreholes were sunk by conventional rotary drilling rigs. For borehole Methodology
followed for boring conformed to |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 ol sidewall. Boring was
continued by normal boring process using MS soil cutter in soil. However, Tungsten Carbide
(TC) bit drilling was resoried 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 bil was became slow.

Standard Penetration Tests:

This is a field test to determine "Penelration RBesistance of Stratum at the Test Depth”. This
has been conducted in the boreholes generally up 1o refusal depth using procedures
described in I1S: 2131- 2002. In this test, spiit 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 lests were conducted at the depth intervals indicated in Chapler-1 (Sec.1.1.1),

Collection of Soil Samples:

2.1.3.1 Disturbed Samples:

2.1.4

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.

Collection of Ground Water Samples:
One representalive water sample from each borehole was collected after 24 hours of
completing the borehole if water table met within the investigated depth.
Note on Groundwater Table Record:
< Groundwater table observation in geolechnical report is predominantly lo arrive at
foundation design criteria and shall not be construed as design guidelines for the
design of dewatering systems
% The groundwater level indicated in the bore logs is specific to the duration of
investigation and intensity of the monsoon rains during the time of investigation.

2
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Hence, the level shall be taken as guidelines only lo plan lhe investigation for the
dewatering system

% Mo foundation excavation or basement excavations if anticipated within the
groundwater table zone shall be carried out withou! implementing groundwaler
lowering schemes

2.2 Laboratory testing:

2.2

222

223

23

On Coarse Grained Soil

On the representative samples, sieve analysis tests were conducted to arrive at grain size
distribution. These tests were conducled as per |.5.2720 (part 4)-1985 and the results are
presented in Tables-2.1t0 2.22. The graphical representation of grain size distribution curve
for the representative samples in each bore s presented in Fig. 2.23 1o 2.44,

On Fine Grained Soil

On the SPT sample index property lesls were conducted to estimate consistency. These lest
resulls are presented in Tables-2.1 o 2.22. The graphical representation ol hydrometer
analyses curve lor the reprasentative samples in each bore is presented in Fig.2.45 to 2.56.

Chemical Analysis Tests
On representative soil and water samples chemical analysis lests were conducted 1o estimate
pH. Chloride and Sulphates and these results are presented in Table - 2.23.

Summary:

The twenty two locations of the field investigation boreholes are shown in site plan given in
Fig.2.0. The average sub soil profiles encountered at each location along with their
classification and engineering properties are presented in Figs 2.1 to 2.22.
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FIG.2.15 Sub Soll Profile at BH-15 REF:(BH-34) Location

RORE WOLE No. ||BH-15 REF:y(BH-34)|
& SITE INVESTIGATION RECORD
SHEET 1 [ oF | 1
TR PROPOSED CONSTRUCTIOM OF RESIDENTIAL APARTMENT BUILDING i G RO 158mm 1/
ithﬁﬂ UPPER FLOORS) AT SHOLINGAMALLUR, CHENNAI N
LOCATION Shollnganaliur, Chennal PAAESENE e, CR4M CHARAGE fm] . BORE START DATE 147022023
STHUCTRARE 1B+ G+ 2 Uppttﬂﬂlﬂl‘l DRILLING METHTD mlﬂr ] BOHE END DATE 1402772023
CO-DRHKNATES
108 CODE GEC-JC-GT-4105 FLLSHISE MECHIM Bentonite E - TOTAL DRILL CAYS 1
i Diiffing progress _
E vk 5E Core Details SPT Detalls Sample Datalls Layer Dala
= Tiimea T Blawiicm L
EE" 'a-@s;i o E Ner. | Type [RL tmi E 2 § Geotechnical Destription
m ) 3 i " fF Fied L) = olechn 4 5]
€ =0 1 | min ,%;j el 2 3 2 z E =
& S 5
L ?,/p/r
- 10 | 38 /
- To S0
- 0| 3
. 5| 5| 8] 13 Hoo 1 |55 | T2
E 10 | 4 145 Brownish Grey, Moist. Medium Dense, Poorly
- To 50 - : Graged, Clayey Silty SAND (SC) Sand-Clay
3 10 | ¢ mixtures/Rasdual Sail
~ 2 & 1s|e| 13 [m 2|85 |62
B 10 | 53
E Te &1 B . A5
- 0| 57 /
L 3 8 >100f00 (| 3 | 88 | 52 Z4L1130
o 11em 26 T
- 11 | 18 Pensd. Far ! 3+
- To 50 S0Blows i 4
X 11| 27 s
k. J i Hrownish, Moist, V.Dense, Completely
- SPT Hammer | =100(400 4 | We | 42|+ *+ ‘Weathered Rock, Dascant from Charnockite
- 1" 45
- Rebounded Al
- Ta sef - | - Fm
: 11 52 + B
N ] b L2 | 5.0
il [ SPT Hammer | 1000500 | 5 | WS | 3.2 [
- s 12 10 Febounded o
(=] To oa | 11 e
F 8] 12| a7 ! P
L P
= & - {600 6. .65 | 2=l &
E . Brownigh/Brownish Grey, Highly Weathered
[ e Reck, Descent from Chamackile
- 12 | 58 i
- Ta pafa) oo i
= 13 L 4
- 7 n : .
o & ial7s
- - Irso | 7| o8 | o7 e '
E %
o + &
= &
o id | Bi +++ . Groyisn, Moderately Weathered Rock,
o Te o |l ar | 1z ¥ i Descent from Charmockils
E | 41 .
5 b d L4 | 8.0
— 3 9. (10 B | 08 | 08 fep—
[ 14 53 i
o Ta B L] 50 + 4
o 15| 48 HECE = CGirayian Slightly Weathered Rock,
L o4 Descan! from Chamockite
— 10 oa | 9| G5 | e, .
C “
- A L& (100
085 . Core Sample 04 - Disturbed Sample LOGGED K.LVINOD PRADAP PROJECT SITE DETAILS REMARKS
55 - Spill Spoori Semple S( - Soll Cuties DATE o8N 2023 GROUMD LEVEL (m) || 822
U5 Undinturaed Sampbe TCHE - Tungsten Carbide Bil CHECKED JALEEL YWASIN WATER TABLE {m| 1.50
WS- Wash Sample 18 - Diarmend Bt DATE 10032023 CASMG DEPTH m] || 0.00
Borehole terminated at 10 m h below E.G.L

149



sonf =i me. || BH-16 REF:(BH-19)
& SITE INVESTIGATION RECORD
wany 1 I or I 1
N PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT BUILDING vk 50 i pu Ll -
(1B+G+9 UPPER FL AT SHOLINGANALLUR, CHENNAI [
LBCATHON Shwlirsganaliir, Chonnal MALWINE b BORT TTANT DfE 140220
FTRLICT AL 10s G+ ¥ Uppar foss CEELING NETHOD OR[N0 TAT 15020
OB CODE GEC-JC-GT4105 ELUPHEN I T U - TOTAL Dl | DV 2
1 |[Briling pragress
= | Care Detads SPT Detalls Layer Data
B feeptmn J8X e
St Temg E Eaﬂ & Bl iv 2
§E' ‘! .5;‘; d§l = = F! E_
B8 HEBAG S
:‘_ 17 | on
e To oo %
- 17 | o1
- Brownish, Mot Hard Sandy Silty CLAY
= 1
- 12|25 | 43 I:nn l (.G o M o ity
F 17 12
3 To | sc -
:— i 12
— 2 B |22|3| 52 Em l
C bt e T a5 Brownish, Meist V Haro Sandy Silty CLAY
L 17 | m {CH).Clarys af High Plastcity
= 3 & Tiem Penet | >100§8.00
§ ir | as Fot 50 Blows 11
r To 5 - - &
- = 17 | a8
- e Bromensh Mot V. Danse Completaly
= 4 Ao o = 100§ 00 WS | 4
3 | os For S0 Blows Los Ll Wiathered Rock, Descent from Charnockine
- To || s¢ .
: i | o9 -
j_ 5 SPT Hamme: | >10085.00 Ws | a1 L3580
: Rttt e I
= M o « ey .
= 8 | 26 Prarm Charmockle
- To pafl 8 | o #
- m 5
- [ - feso cs | 18 Lefes
= i
- 67| 00 L
" Ta Dhfl 38| 19
- o | W o Browrish Grery, Moderately Weathered Rock.
4 2 Descont om Chamockite
3 tiny s | ot |
s E or | 53
. Ta DB s | ar i
- g or | 4n
=l Ty cs | 00 = AL L
ANE .
o Ta Dafl 7™ | 46
- ou | ‘88 . Brvarian Ceey. Shightly Weathersd Hoch.
E Descent from Chamockite
=10 100 S | 8],
L Lé 160
G5 - Core Samgle BV - Dliisarlngd O aimps LOGGED L VEROD PRADAR PROJECT AITE DETALS ALMAAR"Y
£5 - Spil Spost Samese SC - 5ad Culliae OATE N2 T0ry GROUND LEVEL i || 808
R T — TEH - Turginn Gl Bi CHECKED JALEEL YASIN WATER TABLE (w) -.ul
Wik« Waah Bample 8 - Dimana Bil DATE 10T LABING DEFTH () -w!
s —— =
Borehole terminated at 10 m below E.G.L
] al BH-1 f 19) Location




nOREHOLEwe.  BH-17 (REF: BH-18)
& SITE INVESTIGATION RECORD
e i | oe [ 1
— PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT BUILDING i R 158mm aa
[1B+G+9 UPPER FLOORS) AT SHOLINGANALLUR, CHENNAI el
DA A T Siholrnpeaaliue. Ehennad SAALHIR e cR-a CMAIRALE e I - BOME STANT DaTE 1802 2023
STAUCTURE 1B Gie B Uppet lloans DNELLING METHER Rotary - | " . RONE ENT DATE 150272023
0N CODE GEC=JC-GT-4108 FLUSHING baDiLing Bantonita I g - TOTAL DRILL DAYS 1
= ||[Orling
3 progress|f
3 v 5| Compemis | SPT Details Sample Detalls Layer Data
g E : Tirm é}?‘ |§ a é Biowsiom z _E |
5 . - § T I [T Geotechnlcal Descripthon
f TRl 2 2 T2 6
- 1| ow
- To 5C - -
o (] 1o
- Browrish, Moist, Stilt, Sitty CLAY (CT), Clays of
1 2 3 5 1.00 1 :
3 . sl ke Medium Plaslicaty
- 1" 20 145 ¥
o Ta 5C -
- 1] &
— 2 5|8 |m|18fo||l2]|ss|598f
. 1| m . . )
: To sc 45 Brownish, Moist, V.S, Silty CLAY(CH), Clays
f a1 e of High Plasticity
— 3 15 (| 5| 62 fon || 3] 55| an
o 11 45 i i
- To [scf - | - 5 . -
= 1 aT PR
& i s ]
k- ) 24 | 30 | 50| B [fang 4| 85 | 3 .
g 12| 0 il N Brownish, Moist. V. Dense, Completely
q To BC 45 | B R Weathared Rock, Descan| lrom Charnack|ie
3 12 4 4+ =
L L3 ] - -
= 52| 12 | 23
B 1 .|| msmPuner |>100fE00 || S5 | 58 | 29 | ¢ 4
- [ For S0Biows 5.09 L - .
4 g L T T w« + &lr3lss
- - SPT Hammer | >100]15.50 B | WE | 24 |fe— -
: . Habouncied R
= . - -
4 12 | 46 _ e B Brownieh/Brownieh Grey, Highly Weathered
a Ta el | o o & Rock, Descent from Charmockite
- 1| = s
= - -
~ 7 - oo | v es | 08— S
o &“ &
: L -
4 allla i o Brownish/Brownish Gray, Moderately
:_ X < isla | % o Weathered Rock, Descant from Charnockile
L 14 | 39 * x>
4 ** Ylisles
- fese | 8| CS | 08 || -
« - &
-. ' L -
14 | s0 4.‘4. *.
- To el es| = -+ Creyizh. Slightly Weathared Rock, Descan
- 15 | 48 .. = fram Chamockite
- B -
= W0 10,00 Bl CE |21 * *
L - -
. « & |L&|10.0)
C5 « Coes Simgie 05 - Dishirbod Sammie LDGGED K.J.VINDD PRADAP PROJECT SITE DETALS REMARKS
88 - Soiil Spoon Samgie 502 - Soll Cutter DATE 150272003 GlmLE'dl.Liu}l THT
U5 Linggiumea Samgle TCE - Turgates Carbine &1 CHECKED JALEEL VAN WATER TABLE (m) I Lan
‘W - Wash Sample D8 - Digmond B DaATE 100N CASING DEPTH IMII LT ]
Borehole terminated al 10 m m below E.G.L
FIG2.17 Sub Profile at 17 (REF: BH-18) Location

n



sonf woul ke ([ BH-18 (REF: BH-1T)
“ SITE INVESTIGATION RECORD
] ' l oF I '
— PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT BUILDING SO SR 14idmen o
[18+G+9 UPPER FLOORS) AT SHOLINGANALLUR, CHENNAI nl
LENE A TR Shalbrgreallur. Chsmmad BAACHINL e = F 1] I ERAIRASE [m BOEE LTART DATE 18023023
TTHULCTURE 18+ @« ¥ Upper loom DIFILLING AT DD WORT TM0 DATE 16022023
GEC-JC-GT-4105 FLLIEFAMGE MFTHLUIM TOTAL DEFLL DAYS 2
5 5| CoreDetais | SPT Detalls Lover Dilts
Rkl -
5 E: a Teme E § 5 ' a’ BAssr cm ? i
! . = g Geotechnical Description
§ wmléazgsg.’%;&:
L =
- 1 —r
E 17 | oo
- To SC
E 17 (e}
= 1 315! 5| 0 boo Browriish, Moist.Looso, Poodly Graded, Clayey
- Silty SAND (5C) Sand-Clay mustures
b 17 | 10 =
- Te | sc '
= 17 i1
4
~2 5| alw| 2 ko
17| 22 - Brownssh, Makst, M.Dense, Poorly Graded,
- Te | sc Clayey Silty SAND (SC) / Residual Soll. Sand-
- ir| a2 Clay mistures.
':. 3 1w || w| 33 fano
- vr | a8 -
- To §C Brownish, Molst, Danse ta V Dense, Poorly
: fr|ar Gwraded Sit SAND (SM), Sand: St Muxturo
:._ 4 10 | 30 | 35 | 65 faoo
C 17 | &2
F 7| te |sc s
- 17 54 3 =
L s Zom Pane|>100f500 || 5 [ ws | a0 [T, T,
- For 50 Bipws 1500 "
o - -
L -
g 1| 1w = F
] Ta BC &
. | 12 L .
- Tom Fanes :-mn:.su 6| ws|is| -+
r For 50 Blows 51 - -
L -
=T - -
E 18| 28 = i
- 15 e Brownish, Moist, V_Dense, Completaly
o 18 | 29 = = Wenthered Rock, Descan! from Charnackite
I &
. " &
E ' tom Panes | >100.00 1 7|ws|oof -
- 0E | an For b0 Blows (i1 i -
- To || sc »
r 08 | 45 - -
=" or | o2 5P T rammes |>100o0 | 8 | ws | a0, ",
3 To 5C Bibounded &
3 o7 | o8 ] i 3
- o SPT Hamme= | =10003 50 §1Ws |15
+ Habounded H -
= l .
C
o - -
L
| I _*l 10.04
5 - Byl Bpoon Seeple BE - Bod Cuilter DATE W GROUND LEVEL =) | w01
U0%- Undwluroed Sempls TCE - Turgaien Corten Bil CHECKED JALEEL TASIN WATER TABLE =) | .30
WS - Wash Sample % - Diameond Bi DATE 100D CASING DEPTH (m) | oo |
e

7




“ SITE INVESTIGATION RECORD e X
&
3
y l;
L T
E n, - -
: '“ m =5 o ] p ke -
- o7 | 58 = .
e 4 S
=1 - - oo |a|cs|an), . Brownsh Grey Gioyan Moderstely
o oa | 1o = Weathersd Rock, Descent from Chamockls
- To BN M| o - -
AR ! e 4
ll'—'I?L" I
- . a = 1LS1120
: oo | o = hzoa | 9| G5 | 40 g
o To D 58| 2
C oo | %o Rl Drmpaty Slighity Weasthered Rock Descent
= v = o tresm Charnochite
L (S
- 13 « oo |ofcs | sal" "leelian
:l-ﬂl
L
- 15|
18
— 17
“a
-
s 1
4 s T
OB - Eloie Siime [T T —— T LOGUED L VO PRADA FROJECT SITE DETALS FEMARST
T
A Sl Sgnin Ralnpe BE - ol Caib DaTE o] GROUND LEVEL (mi | 4
WS Glranirim) Sarts T - Tirguime Cirtnrie 0l CHECRED JALOEL FASIN I WATER TARLE (m) | 130 I
WE - Waah Sampis D - Dt T DATE WY CABING BEPTH (#) uul
e

»



nosg wolt we. | BH-19 REF: (BH-16)
& SITE INVESTIGATION RECORD
LT 1 I oF 1
——_— ONSTRUCTION
PROPOSED C OF RESIDENTIAL APARTMENT BUILDING i i 158 "_("
(1B+G+9 UPPER FLOORS) AT SHOLINGANALLUR, CHEMMNAS W
LaCATION e — T chay EMAINAGE ] | BONE KTAKT BATH 16:02/2023
STRUCTURE 18+ Ge  Uppes flages || DWILAING METHOD Rotary I BORE END DATE 16022023
[D-DRDENATES
(R O GECJC-GT 4105 FLLFSHEN G 0D Bentonite I L TOTAL DRILL DAYS 1
';_-n"“"""“ & § || Com Dwate SPT Detalls Sample Details Layer Data
Lat iTS
i = | Term %E '§ q;‘ 2 Bigws/cra z
i 8o alal|aly El g Type AL (m i 3 g Geotechnical Description
E i Rl [ EE = (z|2|4]87 =
p -T
1| 18
2 Ta &C
: niae Browrish, Moist, Medwum Dense, Poordy Graded)
e 4 5| 8 |w| 18 joo 85 | 08 Clayay Silty SAND (SC} Sand-Clay
s mixturesResiduas| Sod
~ Hil® 148
- Ta L /
- 1" | 38 /
:— ) t5 |25 | 34 | 59 oo sz | 58 +4” .
; “1 “ 5 s ;.. ‘4. Brownish. Moist, V.Dense, Residual Soil,
s o “‘z i Dagcent from Charmockite
L 3 SPT Fammer | >100[0.00 ws | a8 g2t 2l
- alon Fsbounded T
L Ta paflv| o -
F 12 | 28 s W
|: + -
e 4.00 CHETE O Brownish, Highly Weathered Rock, Descant
- = from Chamockils
L O +
: - -
" PR S
E.. 5 o 12 | 20 * &
- E Ta &g 2 ] ok
R F= es | 29 pa—att3lSs
E o &+ &
_'_ s -
-~ L PO
5 13 e & .
- To ool 28| w . PR
. 14 16 & -
C . -_ i laal > * Srownish Groy, Moderately to Slightly
= J ) : - B Weathered Rock, Descont rom Charnockito
i i & i
e & &
: - = -
: 15 | 2 o4
= [] To ba || & 35 ¥ = B+
: 16 mn * &
L = 50 05 | oo e L4 85
o MR
H -
= L] & & ok
- 15| s +* &
L To pafl s | 10 v e Graylsh, Fresh Hard Rock
E 17 | 45 A Charnockite Rack
: - e
~ 10 10.00 s |24l . .
: L K +
H L5lwon
€S - Cors Samule 0% - Desturbses Bampis LOGGED K. LVINDD PRADAP PROJECT SITE DETALS REMARKS
55 - Selt Bpoon Samp £G - Bod Cutsw DATE 60202 GROUND LEVEL (m) | 7.8
UDS: Lindislutsnd Bample TOB - Tupiinn Catbido BN CHECHED JALEEL YASIN WATER TABLE (m) | 1.0
WE - Waah BEampls 08 - Dupmnad 31 DATE mmum: CASING DEPTH Iln'lil o
Borehole terminated at 10 m ih below E.G.L

F1G.2.19 Sub Soil Profile at BH-19 REF: {(BH-16) Location

24




“ SITE INVESTIGATION RECORD som nout we. | BH-20 REFBH-0T)
|
a" »
— T =
i dle|s 5 E ro | Tyow R jm i j
j b | e | B 35 - ESF E i L) i Geatechnical Dewcription
= i
o8 | oo
- Ta SC
o oa | 0
! 8131 32 oo | 1|55 Hesanish, Mort, Dense, Poorly Graded
. 15 l Silty SAND [SM} Sand S malures
- To | sc gt
o 0& 1&
E' L] | paem |s100800 l 2| 58 | 58 - L1120
08 | 90 ":l" 28 s &
= Ta SC e &
e | o2 Wa;nn . &
- s 2t [Tiiem |»100koo (| 3 | ss |4 |7
- T Part .11 l M Bromnesh Grepen. Most. V. Dense, Complately
- Fos Weathered Rock, Descont fram Crarmockite
" L e SOBigws i
" 08 | oo _—
"- ‘ m m | - -
: Ta T SPT Hamma+ | >1008 00 | ws | asjs = =
- 08 | 25 s " lizlas
s HPT Hammes |31 LL] | WE | 30 ek
- Fistrizuntes -
: . E & & &
x
3 10| 10 R 8o owrian, Highly Weathered Rock Descont
- E To nE g 1w a Al e O
N CIRLNE = o
x
:_'. *l‘.lﬂ #|cs 'IE‘L; T k380
: - -
: lu w T -
- To DEJ 48 | 13 - = Gireynh, Moderately Weathered Rock, Descent|
E 1| %0 _— tom Chamockte
e ! .- =
L s & &
- 5o | 7| cs | 0 pa—adtitLIS
= |& & -
: '. - -
[ i | 4 iy Geayisn, Slightly Weathered Rock, Descant
] Ta ol an | m NS friown Chusmachite:
- 12 | B - -
— % - oo | 8| cs | a2 '_‘ ~— —13
E 13l o le. & & l
4 Te ol e Yl ]
- 14 | 10 e = = Greyah Frosh Hard Rock,
-»1 ooo | o | es|a2l”, ", ———
a > 3
Hd L o lL8]100]
68 - Care Ramgle D Clisburtmt Sartipse LoGGHD K. VBH00 PRAD AP PROJRET ST OF TALS AEMANE Y
55 . i Spoon Sameie 85 - Sod Cunee DATE 18032021 GROUND LEVEL im || 780
LDS- Lireiiisren Gamphs TEE - Tunguian Carbass 5 CHECKED JALENL YAt WATER TABLE i || 100 |
Wh Wash Bamde 00 - Diamars 44 DATE 1s03T82) cAniea DEFTH (mi | a0 |
Barehole terminated al 10 m below E.G.L
meﬁmnmg:cmm

"



“ SITE INVESTIGATION RECORD — S BT
PROJECT WAME
LOCATION
STRUETL L
K8 COOH
E‘i progeess|[
o L per meire gs
2 Ti =
iE s | 5 & 5 2 il [~ 'N
= - = % § Mo | T E E
E e | e, 22 gf 21 g g 4 e AL . Geotechnical Description
- % | o
o Te SC
3 % | m
-1 i 2l 3 hoo 22 | &3 Banweush, Mot Very Loose. Poady Grades.
. % | 12 1 I Clayey Silty SAMD (SC) Sand-Clay mortures
E To sC s
- 1w | 14
- 3 MEEAET T 5 | 59 Lilzo
- 16 | 30 [
- Yo g LR Hrowmish, Maisl, Dense. Poorly Graded Silty
L 3 5 .T_H 1008500 55 | a9 pldLi{E2(30
E 16 | ‘50 gﬂ -
r Ta 5C IE ey ¢+ &
- b o 18 ha -
C e Brownah Groy'Geeyish, Momi, V. Denge,
— 4 3| 41 | 45 | 86 fe00 85 | 19 = Compiately Westhiered Rock, Descant fram
E | 18 % & Chameckite
: 3 o e 45 W -
. 17 | 24 4 &
- & SFT Rammer | »100§5.00 ws | 29 frpmptiat S
- Riebuunded .
: EOE -
- - Browreah Highly Weathered Rock. Descent
: 17| a9 " s treem Chamockile
o § To Dé || 0 .
- 1L 4 - -
e | 3 cs | 14 a2 L83
b e & -
- e
E oo | o R Beowrisn Grey Moderately Weathered Rock
:' To 08 “ 0 - & Dascant hom Chamohte
- e | 650 .
- - LS|80
= . oo cs | a0 IF ’
- o] 10 —
: To Daj s | v j+ & =
- 1] 28 -
: ': e o
-4 .00 s | i
- - b ol Berrrunt Groy Ciny, Slightly Weathered
L Rock, Desceni from Cnarmocki
= To omy T | 53 - - :
r 1 or & & b
= 1ol 10,00 s ]l o ’,
o *
-H' L | 100
CE - Gos Hampa PP Dt lama S mpie LoaoNn L VNOU PRADAP I FRDJICT QITE DETALSR 1 HEMARE T
65 - Spit Bposs Bamgs B - Bl i DATE Ve Immm A7
LIS Lindisiursod Bamgln TOB - Turguinn O pbide B CHECHED JALEEL YASIN Immnl.l.l LR R ]
W - Wash Remple D Drsewnpr B DATE AR 0l CARMNG DEFTH (m) || .00
[ =
Borehole terminated at 10 m  E.G.L I
at BH-21 REF:(BH-10) Location




“ SITE INVESTIGATION RECORD ront kot e | BH-22 REFyBHAT)
= SHIET 1 ' oF , '
PHCICT N PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT BUILDING 158mm 7
|18+G+3 UPPER FLODRS] AT SHOLINGANALLUR, CHENNAI i W
LOCATION Shobinganalie. Channpd MAACHING Mo cR0 I CHAINASE frm] I
BOEE ETART DATE 17023023
TRUCTUNE 18+ Ge § Upper floors | DeLinG seTHOD Rotary
el T4 OB C-JC-OT-4 100 L | CO DRIMA TS I " z obiiathiniis TS
s Srogress e I £ TOTAL DRILL BAYE ]
i || Core Dwtad
E b mlee E & . " SPT Dotails Sample Detalls Layer Data
= Time Em =1 B
ii s ;? 5§l 2 —=s] - l .L -
§ 05 e | =13a0g5) S L2 (3 2163 & [*|™P] & |2|% Geotechnical Description
- D
i | oo
P Ta sC
C 10 | o1
- Brownish, Maist, Medium Dense, Poarly
Y it
. 3 B | 12| 20 h.oo l 1| 55|70 Graded, Clayey Silty SAND [SC) Sand-Clay
- @ | 18 frasiures
: o 145
- w7
- 2 10 [ 11.5cm | >10002.00 J. 2| ss | 6o L1120
e Ponet, o 42
- Tu 1 ﬁ F‘f 5“ - -
o o sC B S
: L[¥] ar ] L i &
E.. | Tacm Penet. | =1000.00 3| 58| 50 +: "" Brownish, Moist, V.Dense, Completely
- 10 | %0 For 50 Miows .14 l L ‘Weathered Rock, Descent irom Chamockite
o +
- Te 5C + o+
- 10| 5= & b
.-." 4 SPT Hammer | >1000+.00 4 (ws| 40 Z *_ L2]| 4.0
: ] I Histounssd —
- To [osfe| o e e
r 11 43 L A
L s E sos | s |es|anl "
e I Biownizh, Highly Weathered Rock, Descent
C g I, from Charmockite
: e _— e
[ n L * TR
= L To 8 13 1] PRI
N 12 | 40 4+ =
bso | 8| es| s joaalldled
L + .
o - & +
5 ’ 4+ &
o 13 | DB & &
- To mile ]| 1 i &
- 13 | &2 P Greymn, SHightly Weathered Rock, Descent
= 4 b trom Charnockite
b Na.oo 7 ES | oD g+ + *
L 14 | 45 HIRT
E To ne &3 a2 T s
= 15 40 ¥ - -
— s oo | & cs|pfr——tidlso
E 16 1] £ = =
= To | & a7 .
F VL] 1 i Grayish, Fresh Hard Rock. Chamockite Rock
= 10 = = 000 5 CE | 200, o &
- L sl
C% - Cow Sample 5 - Dssnurpeg Sampia LOGGED K.LWINGD PRADAP FRAOJECT GITE DETARLS RMEMARES
5% - Spht pocn Gamnle BC - e Coumme DATE 1oy QROUND LEVEL (m1 )| 8,00
UDS- Usdigburbad Sampls TGE - Tarigsian Carkede Bl CHECKED JALEEL YASM WATER TABLE (m) | 100
W35 - Wash Sample DS - Daamana Bif DATE 10030z CASING DEPTH (mi | D00
Borehole terminated at 10 m h below E.G.L
FiG,2.22 Sub Soil Profile at BH-22 REF;(BH-11) Location

7




Grain Size Distribution Curves
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HYDROMETER ANALYSIS CURVE
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LABORATORY TEST RESULTS



Table-2.1 Laboratory Classification of Soil Samples from BH-01
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Table-2.2 Laboratory Classification of Soll Samples from BH-02

3 Sub Soil Classification
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ﬂ Table-2.3 Laboratory Classification of Soil Samples from BH-03
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Table-2.4 Laboratory Classification of Soil Samples from BH-04
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5.0 [j=100f) 855 || - - - I - || CG>50% . - g 9|ar)ao 0 V.Dense || <S50%
G5 ||=T00f WS - Il -l - W - . - I = || CG=50% . gaj ey a4 4 0 V. Danse GP
FG = Fine Grained " [0S " = erential Frees noey

CG = Coarse Grained Ip = Plasticity Indax Gy = Uniformity Gosdficien i s
NMC= Nature Moisture Content o = [LL-NMC)ip Ce = Coofficlent of Curvature

LL = Liquid Limit SL - Shrinkage Limi IP=LL-PL REVIEWED BY JALEEL VAN
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Table-2.5 Laboratory mtulﬁcaﬂun of Sul_l Samples from BH-05

!

Depth of Sample below E.G.L.
(m)

Sub Soll Classification

Fine Grained (FG)

| |

to A-Aline

Position With Respect
:Notation
(%)

8
L]
20
56

:
: ; ] Z|z
~

1.0 7 SS || 35155 26 oaa | 12]) 45| CG=50% || Abova
20 || s100f 55 CO=50%
30 ||=1004 SS CGE=50%
40 J[=100)| WS CG»50%
FG = Fine Gramnad = fic Lirmit = erential Frees

CG = Coarse Grained
NMC= Mature Maigture Conloan
LL = Licyuid Lirmil

Ip = Plasticity indax
le = [LL:-NMC)yip
SL_= Shrinkage Limit

C. = Unilormity Coeftficient

%)

25
3
17
28

Ce = Cosfficient of Curvaluny

IP=LL-PL

Coarse Grained (CG)

I5-Motation
il % > =
£ _ ~lzle E
Zlzl20 § ElS|=] 2
ZIZ1ElE ) :
24wl 5 Locun <S0% sC
a3flaz)f | o VDsnse || <S0% SM
T3 a3 o V. Dense «S0% SM
1ag oo = v.mnuﬂ GP «50%
Tnoex y N -
LAB IN-CHARGE M PRAVEEN
REVIEWED BY JALEEL YASIN
e

6




Depth of Sample below E.G.L.
(m)

Table-2.6 Laboratory Classification of Soil Samples from BH-06
Sub Soll Classification

Fine Grained (FG)

Position With Respect
to A-Aline

5
3 i, HHE
A H A HE Zlz
AHE AP EL H
IT 24 BS || 1|l 45| 18 || 27 ':-LE‘TE 78| CO=50% || Above 20 || 21
20 =100 S5 CG=50% 1my13
30 §| =100 55 CG=50% 2000 41
40 ||=100) WS CG>50% 50| 26

FG = Fine Grained

CGE = Coarse Grainsd
NMCs Natura Malsture Contant

LL = Liquid Limit

5L = Shfimhmﬂ

Ip = Plasticity Index
I = (LL-NMCiip

= Litherenfial Frees

Cy = Unitermity Coafficient

fum (%)
(%)

C. = CosMiciant ol Curvature

IP=LL-PL

nlm|B|=

Coarse Grained (CG)

C.=D3¥{D,xDyg)
Aelative Density

AHHHHE

gle E
| s MDense || <50% 5C
4| o V.Dense || <S50% SM
210 VDemse || <50% sP
o0 V.Danse GP <50
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[ Table-2.7 Laboratory Classification of Soil Samples from BH-07 '
‘ | | | Sub Sail Classification

L

]

e e | --T-‘ == R e — i ; i - - I.lDInn <50% |

|
B

V.Dense || <50% |

»1 V.Densa || <50% |
FG = Fine Grained ”
CG = Goarse Grained ip = Plasticity Indes €, = Uniformity Coefficient M PRAVEEN
| NMGC= Mature Moisture Content k = tLL-HMCMp . Cz = CoaHlicient of Curvalume o p— e
| LL = Liquid Limit SL = Shrinkagae Limit iP=LL-PL ! VIEW : ASIN

HE



8 Laboratory Classification of Soil Samples from BH-08

Sub Soll Classification

%

[ sc

: SM

| SP-SM
- | 3P

(7E = e G P Plastc T TS = Difarantal Froes WelTdex— || '
GO - Comta rtind b - Piailyides G, « Unioriy Goofidn _

NMC= Nature Moisture Gontent £ = (LL-NMC)ip Cy = Coefficient of Cunature
! LL = Licuid Limit SL = Shin Lt PoLL-PL | REVIEWED BY JALEEL YASIN
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Classification of Soil Samples from BH-09

Table-2.9 Laborato

\alasa==l|l|

el
BErs
rncy R \l

FG - Fine Grained -
CG - Coarse Grained p = F"lasudt'_.rlndal Gy = Unlluhﬂlrr Gbﬁ'ﬂ‘lm

NMC= Nature Moisture Canterit I = (LL-NMCyip C; = Coefficiant of Curvatune
| i - ticuid Lime 8 Shickare Link =y REVIEWED BY JALEEL YASIN



Table-2.10 Laboratory Classification of Soil Samples from BH-10

3 0 T 0 o " Sub Soll Classification
=] I —
wi __Fine Grained (FG) | Coarse Grained (CG
i | [T ro—
i E = 3
i, | £ |2 §
£ |: Zle g AHLHHU B ERE:
| E | B il | ) - = E # B 4
= | i) S LI | S -9 J'
1ol 7 | ssfas]e]1a | affwlf -0 - - - f - | woose | o | sc
20 || 33 || ss | 2l o Dense || <50% SM
3.0 | 5 &l iE 8 || tflvrflaalzzloll -0 -0 -0 - | - | voenss | 0% SM
mmm. . Ell2t||les)| & | o ||l O : l - : . . V.iDense || <50% 5P
= Fine Graned - K= Diflerential Frees Well Indax
m Coarse Grained lp = Plasticity Index €, = Uniformity Coefficient LAB IN-CHARGE M PRAVEEN
NMC= Nature Moisture Content le = (LL-NMC)Ip C. - Cosfficient of Curvature
LL = Liguid Limit SL « Shrinkage Limit PaLLPL REVEWID BY AR i
_ ey —- - = e ————— e ]
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Table-2.11 Laboratory Classification of Soil Samples from BH-11

Sub Soll Classification

Fine Grained (FG)

Coarse Grained (CG)

-
i B I5-MNotation
2E = 4 3
E 5 g 3 = = || F '1‘-'

E 7 = == - = _ — — 3
8 > ! Z1Z il E g g L £ < E § ..E. g = H
g =l = 3|2 E i A P ¥ i i
10 I 24 SsfIsf{arflraff2all 113)f 14]l 65 CO-50% || Above 2 2023133y 9 M. Dense <50 sC
20 22 | ss ||e)jazf2of22f 18} 15 Tall CO=50% || Above . afiwefl2oll2r |28} & M.Dense )| <50% 8C
30 || 23 |[ ss [[sffaoff1off2r [ 105 1s] 70f coson [avove [ - o] 2 for|aeffas] 7 5 Mbense || <sow | sc
40 §=100) ws CG=50% ABll4ofl2a || 3 E 1] 1] V.Densa <50% SP
FG « Fire Grainod = Plastic Limit = DO ntiaf Frees Wal on
CG = Cowrse Grainad lp = Plasticity incex G, = Uniformity Cosfficient LAB IN-CHARGE M PRAVEEN
NMC= Mature Molsture Conlont lg = [LL-NMCWip C. = CoeMiclent of Curvature
T i Liemil St = Shrink - P-LLPL REVIEWED BY JALEEL YASIN
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Table-2.12 Laboratory Classification of Soil Samples from BH-12 |
Sub Soil Classification ]

—
E‘ —-————— ————
u Fine Grained (FG) ' Coarse Grained (CG)

| = I o -

i 15-Notation

g E = )

|5

i :

‘ 17 || ss || 14 19| 18 || 30 -0 -l -0 - | mDense | <s0% sC

. s100f ss |f - | 4 | za 10 . fl -0 - || voense | <so% || sesm

| : | 1!

m m| . a5 |EI 0 _ V.Densa || <S0% SP
CE = Coarsa Gralned Ip = Flashm':y Indes G-_J - u""’ﬂm‘lf Coefficiant LAB IN-CHARGE M.PRAVEEN

‘ Fine G

NMC= Mature Moisture Content Iz = (LL-NMCWip Ce = Coeflicient of Curvalure r =
LL = Licuid Limit St « Shinkaos Limit IPoLL-PL REVIEWED BY JALEEL YASIN
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Table-2.13 Laboratory Classification of Scil Sam from BH-13

d Sub Soil Classification
M) Fine Grained (FG) Coarse Grained (CG)
E 3 IS-Notation
E
1.1 £ il i
= FIZLE gl g
§ |: HHEE Zle : 5 f HEHHHHHEE
g | : HAHHE M FE ]

100 24 SSJesflasf 2 )4l 143l 15l 30| ca=50% || Above . 2 S|eflaryxay - M. Dense <H0% 5C
20 N Ss||wflazflzzflzo)f v20 16} 25| CG=50% || Above - ITHIS20f| 13 30|l 5 . Danse 5B, 5C
30 [[>100f ws CG50% stfesffe] s [ofof voense | ap || <son
40 1=100) WS CG>50% S HIEY48]| & 0 1] . V. Denss <50% 5P
FG = Fine Grained = mit = Dhflerential Frees We
CG = Coarse Grained Ip = Plasticity Indax Cy = Unifermity Coefficient LAN RGN sl
NMC= N i - NMCIN - f

ature Moisture Corilent le {LL-NMC)1p C. = Coafficiont of Curvalure REVIEWED BY JALEEL YASIN

LL = Lj

Limit

SL = Shrink Limif

IP=LL-PL
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- || Depth of Sample below E.G.L.

Table-2.14 Laboratory Classification of Soll Samples from BH-14
Sub Soil Classification

(mj)

Fine Gralned (FG)

. j
g g§ E 3
1L "HE
slz]zls S8 ls=] 5 [5]5]s
ARIHE ¢l 8 18 12 15)80
=1 8 ES
0 85 || 14} 45 BB || CG-50% || Above 20
20 8S 45 B8 || CG=50% || Above 2
30 88 CGx50% 10
40 WS CG»50% . ER)
45 WS CG=50% . | . [ | 53

FG = Fine Gramad

CGE = Coarse Grainad

NMC= Nalura Maisture Contani
LL = Licguid Limit

il
lp = Plastoily Index
I = [LL-NMC)lp
SL = Sl'lnnll.uae Lirmit

Unifgrmity Coefficient
Coatlicient of Curvallres

JALEEL YASIN

REVIEWED BY



| Table-2.15 Laboratory Classification of Soil Samples from BH-15

a! Sub Sail Classification
wi Fine Grained (FG) Coarse Gralned (CG
i § IS-Notation
3.!. £ g % F
[~}
g E g 3 = ¥ ; 2 fa} E
] i e A B B P =l E =1 =
A HEEE zlz 5 E ZlzlZlEJElE|2 ]3] ¢
£ 2 ; '
10 13 )| ss|2sllazflzzll2oll oasl 15)| 42 co=50% || Above . 1 fafjmwjjazfafol] - . - . - || MDense || <S0% sc
20| 13 )| 55 |23)jasf| 20l 18|l 083 ) 15| 38 )| CG-50% || Above ; 2llafilzaflarlaaflio) - . . . - || MDanse || <S0% sC
30 [>100) 55 - . . I - I - || CGaS0% . " 1 efjasflas) s | 0 - . ; - - )| vDonga || <So% || SP-SM
a0 |=100Q WS || - - - - d . CG>50% . - 2imllas4)f o o . - : . . V. Dansa «50% 5P
30 =000 WS || - || - « N - . - - I CG>50% . - aflasll3zlls)|oflo . . ‘ . . ViDense || <50% BP
FG = Fine Grained = st Limit = erantial Froos I
CG = Coarse Grained lp = Plastcity Index €, = Unilarmity CoeMicient LAD W-CHARGE MPRAVEEN
NMC= Nature Moistura Contan le = (LL-NMC)ip Gz = Cosfficient of Curvature
LL - Limit SL = Shri Limit 1P=LLPL REVIEWED BY JALEEL YASIN




Table-2.16 Laboratory Classification of Soil Samples from BH-16
—
-u! Sub Soll Classification
ul Fine Grained (FG) Coarse Grained (CG)
i }
3E g
5 3 g §E § [z[2 3 : l e E
gg;iz%‘ 3 b 2 § £g-§_§§,i il
- 2l 3 sl12la
1ol 43 ss{lellaallasfzt|l 143l 14l 6ol coss0% || Above 20 1afl 17l 8 fJaz] o Dense || <S50% 5C
20 s2 || sslfat]lesf{2sfaoll 102l o o5l Hare ||A.huw eH I s [1olf 17 & [la2f 12 FG>50% || FG>50% | FG>50%
-1}
3.0 f=100) Ss CG=50% eoflavlasy 2|l 2| 0 V.Densa <50% 5P
40 [[>100] ws CG=50% 50 mlw sllolo VDense | ar | <5o%
5.0 |=100f ws CG>50% gsfizzllallofloffo V.Dense | apP <50%
FG = Fine Gramed = Plastc Limit = erenhal Frees x :
CG = Coarsa Grained Ip = Piasticity Index Cy = Uniformity Coaificient LA REEhARGY i
NMC= Nature Mosture Conteni e = [LL-NMC)lp C; = Coefficient ol Curvature EWE
LL = Lt BL = Shri Limit IP=LL-PL e ney MAREEL YO
—

7




Depth of Sample below E.G.L.
{m)

Table-2.17 Labarat

Classification of Soil Samples from BH-17

Sub Soll Classification

Fine Grained (FG)

j

Coarse Grained (CG)

IS-Notation

§ $| %
LR BB RAE HE
HAHAEENRHE 11 HEHHHE :
o fl 8 || ss |[20] 5] s 30]f o872} 13} 75 aove || o ozl iefes] e FG=50% || Fa>50% || Fa-50%
20 18| ss|[2s][7s)|27) < 10a 12f108] vsum [avevel| cH f o[ 3l & | 1alfes]20 FGa50% || FG=50% || Fa>50%
a0l ez || ss - | ca=s0% allsflesfasflzalf o voense || <so% | swm
a0 f 8o ffss - - | ca»s0% s flzafze]lsff o . - I voense || <sow | sm
50 [|>100] ss CG>50% 20l szl 2] 3 o | VDense | <so% | sm
55 [-100] ws ca.50% || - - lesfzalltof 2o ff o Voense || o || <so%
E : mszm p : Haa.:::ily Index [+ : Umﬁl:r':i:y&cm AR RECHARGE WAV
NMC= Mature Molsture Content Ic = [LL-NMC)ip G = Coafficient of Curvature REVIEWED BY JALEEL YASIN

LL = i Limit

SL = Shrink Lirm

IP=LL-PL




['FG = Fine Gramed

CG = Coarse Grained

NMC = Nature Malsture Contont
LL = Llcpubcl Lirmit

Table-2.18 Laboratory Classification of Soil Sampies from BH-18

Fine Grained (FG)

Sub Soil Classification

lp = Plasticity Index
le = (LL-NMCiip

Sl = Shri

Limit

Gy = Uﬂihﬂﬂlﬁﬂnﬂﬁclﬂﬂ
Cp = Coefficient of Curvalure

|PeLL-PL

JALEEL YASIN
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M Dense l_ <hls sC
Dansa <508 || SM
VDensa || <50% SM
Y Densa GP <50%
W Densa GP <50%
V. Dense GP | <50%

| vOensa | &P | <50%

| M.PRAVEEN



Table-2.19 Laboratory Classification of Soil Samples from BH-19
__Sub Soll Classification

Flrll Erl.lmll (FG)

pe of Sample

55

FG Fine Graned F : :

CO = Coarse Grained Ip = Plasticity Index Cy = Uniformity Coetficlent

NMC = N.lh.n Maisture Content ke = (LL- Mﬂ-ﬂy’lp C. = Coefficient of Curvalure
iequidd Li IP=LL-PL

M.PRAVEEN

JALEEL YASIN
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Table-2.20 Laboratory Classification of Soil Samples from BH-20
Sub Soil Classification

Fine Grained (FG) Coarsa Grained (CG

= —
d
5 | 1S-Notation
%E e 3 2
£ ; kI
s [£]2 (] Sl Islzsl=121812
| — - — E " E -
$ 1z Ak 4 3 HEHHBRHE t 2
Ll N R 1B g 12 e HH
10l 32| ss |4 22|20 raoll 12 44| co-s0% 22||2afl30] & Densa || <50% S6 I
20 |[>100]f ss | 12 E zrlleal] 154 13 35 co-s0% 26 || 11 [ 22| o voense | <son | sc
aof-mofl ss -0 -0-U-1 - 0-0:H cason asl[17] 12l o V.Dense || <50% SM
a0 [[>100] ws || - : - 1 -] - || cosson wll« ol o : B s -l voense | aP <50%
{ s f>roofwsl -0 -0 -0-1 - 0 11 cosso% BDDEBE - | voense || <sow | se
FG = Fine Grained — L = st Limit - orential Froas We i
CG = Coarse Grained ip = Piasticity index €, = Uniformity Coefficient LAB IN-CHARGE M.PRAVEEN
NMC= Nature Molgiure Conlent le = [LL-NMCj1p Ce = Coefficlent of Curvature
| LL = Liquid Limit SL = Shrinkage Limit PalL-PL REVIEWED BY MALEEL VASW
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Table-2.21 Laborato ' Classification of Soil Samples from BH-21
Sub Soil Classification

= 1
‘ Coarse Grained (CG) g

| I _ B

B
ET n sC
SM
a0 [[>100] ss SM
a0 es | ss| - -. I 30 -1 -0 - VDense | <sow [ sm
| | |
---nl--m DEEE Voowe | e | o
FG = Fine Grained = Plastic Lirmit = Dillerential Frees v - o = T O Emav o
CG = Coarse Grained Ip = Piasticity index Gy = Uniformity Coefficient WEETWRYEEN _ i
NMC= Mature Moisiure Content e = (LL-NMC)ip €z = Coetficiant of Curvalure
| L - Uiquid Limit SL « Shvinkage Limit____ IPaLLPL PALSRE TR




Table-2.22 Laboratory Classification of Seil Samﬂes from BH-22

Sub Soll Classification

| Fine Grained (FG) Coarse Gralned (CG)
IS-Notation
i
— T i a 3 i
E. f. i | P =l = el = 3 —
§ 3 5 HE EEH 5 £ w2
A HEHHE B EEE
—_— —_— —_—
CG>50% || Abowe . S||e|2afj2aj}) 5 . M Danse || <50% sC
COs50% . . mwhwelatjz2ajjaol o . . . - - V.Dansa <50% M
: 25351l s) TH O V. Danses <50% SP-8M
| 40 [[>100f ws s flaalfief 2 oo voense || <so% | sp
J | - | — -
FG = Fine Grained F Plast = reas Wall Index
CG = Coarse Grainad Ip = Plasticily Index Cy = Uniformily Coatficient AR S ONARGE MATAVEEN
NMC= Matura Molsture Contism Iz = [LL-NMCip C: = Costlicient of Curvalure '
[ L - Liquia Limit SL = Shi L |PaLL-PL “. REVIEWED BY JALEEL YASIN
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Table-2.23 Results of Chemical Analysis

5L
No.

Soil (2:1)

Depth of

Bore Sample
HaleNo. (m) pH
BH-01 1.50 7.12
BH-03 1.50 712
BH-08 1.50 713
BH-09 1.50 V.12
BH-13 1.50 713
BH-16 1.50 7.13
BH-18 1.30 7.12
BH-21 1.00 7.12

7.10

708

710

7.08

7.08

7.08

315

325

321

310

08

370

J72




CHAPTER-3

GEOLOGY & SUB-SURFACE STRATIFICATION
3.0 Preamble:

Geotechnical investigation carried out at a specific site provides location specific sub surface
characteristics based on which the design of sub struclures/foundations is generally carried
oul. However, the macro-level understanding of the sub surface i1s also needed for a
comprehensive understanding of the sub structure/foundation response to naturally super
imposed loads like earthquake forces etc., The macro level understanding of the sub surface
is better provided through the knowledge of the Geology of the region. Since, it is beyond the
scope of the present study to carry out geclogical investigation to establish the geclogy of the
study region; published data are presented below along with the sub surface stratification
observed through the direct borehole investigation carried out al the specified locations.

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

The present location falls under Chennai district, which can be geologically classilied as hard
rock formation Granite (Charnockite of Meta igneous origin) of Archasan Rock Group, overlain
by recent alluvium deposits.The entire area is mostly covered by recent alluvium on the site.
The rocks present in this site are of Archaean age undergone weathering to variable extent.
The thickness of alluvium deposit is around 12m meler underlain by varying degree of
weathering.

The present site is Shoilinanallur village, Sholinganallur Taluk, geclogically it is classified as
recent alluvium deposits consisting of Sandy Silly Clay/Clayey Silty Sand, which is underlying
by varying degree of weathering and basement rock.

Recent alluvium deposit

Archaean Basement Crystalline Rock
3.2 DESIGN SUB SOIL PROFILE: (from 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 foflowing shear strength
correlations with respect to the Standard Penetration Test Values of different layers.

*  For Coarse Grained Material, Ref. IS: 6403 to estimate Angle of Shearing Resistance
{(Reproduced and shown in Fig.A1).

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

Based on the above, the average design soil characteristics are given balow:
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REFERENCE BORE HOLE-BH: 01 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) - > » 5‘"{
’ 7 & -
: | 8 [§]:
‘i E! J E Type of Strata Colour z @ s < = &
|§- B £ < = ] =
1 looo| 200 |200] CcClayeysi ; Medium
. ? yey Sitty Sand | Brownish | 18 | ‘o v 18 324
Brownish
2 |200] 300 [100] ClayeySity Sand Srmeh] 10 | Loose | - | 15 30
3 1300 400 || 1.00 Residual Soil Brownish || 52 Di?g& 20.5 413
4 |a00| 550 |1.50 C““““‘“Aﬁ“’““’“ Brownish | >100 | Yo 21 425
5 [ 550 850 | 3.00 S“g"“"n":::“““" c;-:;h CRR.-65% & 70% RQD-15% & 33%
6 8501000150 Fesh "'H*‘"*I Giranite G’E ayish GRR-80% RQD-40%

N6




REFERENCE BORE HOLE-BH: 02 Ref R.L. of G.L. {(m): 0.00
Layer Thk. (m) & = Fwih“mmr
. i i &
: Type of 5t Col 2 E _?, 5
g - i rata our " 3
5l &) 2| |t |8|21£)|¢
= 3 = < - = = -
1 | 0.00 | 2.00 {200 Clayey Silty Sand Brownish | 10 Loose - 115 - 3o
2 |200] 300 |1.00| ClayeySinySand | Brownish | 16 | o 18 31.8
; . Very
3 (300 400 | 1.00 Residual Soil Brownish | =100 Dense 21 425
Completely Weathered . Very
4 (4.00( 500 (100 Rock Brownish | =100 Denso 21 42.5
Maoderately Weathered Greyish x
5 [|500| 6.00 [ 1,00 Rock Bicin CRR-20% RQD-0%
6 [ 600 850 [ 2.50 | Shghtly Weathered Rock %:;}i;h CRR-55% & 75% RQD-21% & 40%
Greyish
7 || 8.50 | 10.00 || 1.50 | Fresh Hard Granite Rock Broiwn CRR-82% ROD-52%

R7




o

REFERENCE BORE HOLE-BH: 03 | RefR.L.of G.L. (m): 0.00
Layer Th. (m) = = > .
. w -
2 E |
J 3 Type of Strata Colour §’ % 2]z g
;- [ 4 o 5 5 E = g
ﬁ. * - H. Ty
gl &| 2 i ¢ | =
1 (000 200 |2.00 Clayey Silty Sand Brownish | 9 Loose - 145 - | 288
. o
2 l200] 300 |100] OClayeysitysand | Brownish | 14 E‘”"‘ -z ] - |32
58
3 |300| 400 |1.00] ClayeySitySand | Brownish | 42 | Dense 20 | - |39z
I EE
4 {400 500 |1.00 Residual Soil Brownish | >100 D";i’:n 21 | - |425
3= = ==
Completely Weathered Very
5 [s00| s00 | 1.00 < Brownish | >100 | &% | - | 21 | - |25
,, — ik
Moderately Weathered | Greyish :
6 [e00] 750 | 1.50 <A wbiave CRR-35% RQD-22%
{ pu- £ o o
7 |7.50| 9.00 | 1.50 S"gh“*'ﬂ“:::'h“'” %’rﬂnﬁh CRR-68% RQD-41%
8 [9.00]1000]100] Fresh H“'H e %;ff:;‘“ CRR-76% AQD-55%

LE S




AEFERENCE BORE HOLE-BH: BH-4 | RefR.L. of GL.(m): 0.00
Shear
£- Layer Thk. (m) E i’ Parameters
i =X Type of Strata Colour i 'E E 5
;» « P £ E 5 E
3 sl £ | ° gl =
S H £ e
_*
1 |000| 200 {200 ClayeySitySand | Brownish | 23 | Medum 85| - | 330
. L A & 2 I
2 |200| 300 [100| CiayeySitySand |Brownish | 24 |¥eOU™| . ligs| - | 342
: Completely Weathered . Very
3 | 300 .00 | 3.00 Roch Brownish | >100 Bianais - 21 - | 425
- o
4 |600] 750 | 1.50 M“"‘"““H “’, eathered | o unish CRR-34%, RQD-11%
5 | 750 | 10.00 | 250 mhﬂﬁ’n‘:&“m Brownish CRRA-51%470%, ROD-22%A450% I
REFERENCE BORE HOLE-BH: BH-5 | RefR.L,of G.L. (m):
Layer Thk. (m) >
d Type of Strata 'i 5
§ | 2 " i 5
gl 8
=y T 1
1 |oo0] 200 [200] Clayey Sity Sand Loose
" ——— ——al} v
2 (200 300 | 1.00 Residual Sall D;:, a
= af}
3 | 3.00 | 4.00 | 1.00 | Comeletely Weathorod | B | 100 it
—A _r .
4 |400] 7.00 300 “‘“""’;”ﬁ“"" E"G““m”:“ CRR-8% & 10%, RQD-0%
L T E—— =
Shghtly Weathered Brownish :
5 [ 700 850 | 150 ke Grey CRR-55%, RQD-21%
S = o e
6 | 850110001150 Fresh Hard Rock Grayish CRA- 80%, AQD-45%




REFERENCE BORE HOLE-BH: BH-6 Ref R.L. of G.L. (m); 0.00
La Shear
TNk E % - Parameters
: 2 Z é e
= & & >
5 = 3 @ Type of Strata Colour w @ ] = E
HEARIE g8 2 AEIE g
gl 2| & 5 g el =
0.00 | 200 | 200 | Clayey Silty Sand | Brownish | 24 “‘éﬂ:;’ - [185] - | 342
Completely . Very ) .
2.00 | 4.00 | 2.00 Weathered Rock Brownish | =100 Disnse 21 425

Highly Weathered | Brownish

400 | 650 | 2.50 Rock Grey

CRR-8% & 13%, RQD-0%

Moderately Greyish

6.50 | 8.50 § 200} \yoathered Rock Black

CRR-42%, ROD-11%,

8.50 | 10.00 | 1.50 | Fresh Hard Rock Gﬂrf;ﬁ“ CRA-75%, RQD-30%
REFERENCE BORE HOLE-BH: BH7 | RefR.L. of G.L (m); 0.00
Shear
Layer Thk. (m) E % = PEFsT
£ s| &5 | §|%
@ _| J @ Type of Strata Colour @ ~ 3 Zle .
;‘ e s E =1 E C E - E
| gl 3| 2 s| g | ¢ g| =
] E < = s
000 | 200 | 200 | Ciayeysitysand | Brownisn | 25 |MeIUM . fygs] . |45
2000 300 1001 Residuaisoil | Brownish [ st00| Y&Y | - | 21 | - |42s
' ’ ' Dense
Completely . Very ) ) 425
300 450 | 150 ComPetely | Brownish | >100 | oY 21
450 | 600 [ 1.50 H"Q“'Y;ﬁ*“""“ Blackish CRR-10%, RQD-0%
6.00 [ 9.00 | 3.00 Moderately Blackish GRR-21% & 50%, RQD-20%
/ : ! Weatherad Rock
g.00 | 10.00 | 1.00 5”9““?“"‘:‘5‘5'”“""‘ Blackish CRR-60%, RQD-40%




REFERENCE BORE HOLE-BH: BH-8 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) E %‘ Parameters
- Type of Strat Colour s g g 5
ype ]
HIERE: 1ERRILHE
E 5 -g: (3 = z
L | | ]
1 (| 0.00) 200 | 2.00 Clayey Silty Sand Brownish | 28 Derise - 19 354
(N i .- T ST—
2 |200] 3.00 | 1.00 Silty Sand Brownish | 47 Dense - 20 403
¥ 'ﬁ— i+ e = s
Completaly Weathered . Very
3 | 3.00] 450 | 1.50 Rocl Brownish | =100 Dense - 21 425
1 L = == ————
Highly Weathered Brownish :
|, 4 4.5(14. 7.50 | 3.00 .| Rock Grey CRA-9% & 11%, RQD-0%
5 [ 7.50 | 1000 | 250 | Stahivoveathered | Gravisn | CRR- 60% & 75%, RQD-25% & 35%
L REFERENCE BORE HOLE-BH: 1 BH-9 Ref R.L. of G.L. (m): I 0.00
Shear
Layer Thk. (m) s g Parameters
Type of Strata Colour g i
5| 2| 2 i = £ 2
g 3 $ 3| =
1 |ooo| 150 | 150| ClayeySitySand | Brownish | 20 ﬁ*:;“ 18 3
e e 4 ‘: w mad 52 v‘ e
ompletely Weat ery
2 |150] 200 | 050 Rock Brownish | =100 Dense 21 425
i .t S | > A = il
Highly Weatherad awnish ’ -
3 |200| 650 | 450 Rock Grey CRR-10%.12%, 9% & 158, ROD-0%
Moderately Weathered | Brownish ; ;
4 | 650 | BSO | 2.00 Rock Grey CRR-73%, RQD-35%
5 | 850 | 10.00 | 1.50 Fresh Hard Rock Greyish CRR-80%, RQD-60%
L —_ £
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REFERENCE BORE HOLE-BH: BH-10 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) = Shaer
: o 7 &
g s| 3| 8|
> < = & 2 = g
g =] g [ 3 -
s @ E Z & el =
1 {o00] 200 | 200 CiayeySitySand | Brownish| 7 | Loose | - [145| - | 294
2 1200 200 | 1.00 Silty Sand Brownish 33 Dense - 19.5 36.8
; Completely : Very ; <
3 1300 ([ 4.00 § 1.00 Weathered Rock Brownish | >100 Densa 21 425
Highly Weathered Brownish :
4 | 400 | 650 § 250 Rock Grey CRR-18% & 16%, RGD-0%
Moderately to Slightly | Greyish D
B | 650 B.OD | 1.50 Weatherad Rock White CRR-47% & 65%, ROD-19% & 40%:
6 | 8.00 | 10.00 | 2.00 Hard Rock Gﬁggﬁ“ CRR-88%, RQD-64%
REFEREMCE BEORE HOLE-BH: BH-11 Ref R.L. of G.L. (m): 0.00
Shear
L Thik.
p ayer Th. (m) E g "E Parameters
o4 J E Type of Strata Colour f pe 5 - i g
« & Z 5 =
¢l | 2 s | 3 3| =
(= £ < =1~
Medium
1 | 0.00] 2.00 (| 2.00 Clayey Silty Sand Brownish | 24 Dense - 185 - 34.2
i Medium
2 (200] 350 | 1.50 Clayay Silty Sand Brownish | 22 Detts 18.5 33.6
Completely Very ; ;
4 | 350 4.00 | 0.50 Weathered Rock Brownish | =100 Bacisa 21 L 425
5 | 400 7.00 | 3.00 ”‘?""’;";:'h“r“' Browiilh CRR-10% & 9%, RQD-0%
Moderately i .
6 | 7.00 | B850 | 1.50 Weathered Rock Blackish CRR-59%, ROD-23%
7 18501 850 | 0.00 Fresh Hard Rock Blackish CRR-79%, RQD-34%




REFERENCE BORE HOLE-BH: BH-12 Ref R.L. of G.L. (m): 0.00
Layer Thi. (m) E z Shear
B = E _E: E
4 gl 8 Type of Strata Colour E - @ Z|a ;
=l =1 8 JE B REIHIE
| 8| £ £ 2 3|l=
i i Meadium
1 | 0.00 | 2.00 | 2.00 Clayey Silty Sand Brownish | 17 Dense 18 - | 321
Completely Weatherad ; Very i
2 (| 200] 3.00 | 1.00 Rock Brownish | =100 Derisg 21 425
Highly Weathered Brownish
Moderately to Slightly . CRR- 41% 48% & 74%, RQD-0%.0% &
4 | 550 9.00 | 3.50 Waathered Rock Greyish 0%
5 | .00 | 10,00 || 1.00 Frash Hard Rock Greyish CRA- 81%, RQD-60%
'
REFERENCE BORE HOLE-BH: BH-13 Ref A.L. of G.L. (m): l 0.00
— [ 2 —
2 F E
5| 3 g Type of Strata Colour -~ z g i
Jl =] = 3| 3 =2 &
i+l e A S r———"
Medium
1 10.00( 2.00 | 2.00 Clayey Silty Sand Brownish | 24 Hanse 185 34.2
{n -
2 |200] 3.00 | 1.00 Residual Soil Yyenh | a1 | oense 19.5 36.3
Completely Weathered ; Very
3 [300] 400 | 1.00 Rock Whitish | >100 | noce 21 425
I
Highly Waathered Brownish : 5
4 4000 7.00 | 3.00 Rock Grey CRR-4% & 8%, RQD-0%,
Moderately Weathered | Brownish ; g
5 [ 7.00] 850 | 1.50 Rock Grey CRRA-35%, ROD-11%,
6 [ 850 ] 10.00 | 150 | Stantly Weathered | Greyigh CRR- 55%, RQD-27%
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REFERENCE BORE HOLE-BH: BH-14 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. {(m) E %‘ = Parameters
E s| &8 | 8 | &
= 4 4 @ Type of Strata Colour o ® Z | = :
g 2| 2| § BB AEIHIE
: ; B - =y
gl &) 2 e |° S| =
1 |o00] 200 [200] Cciayeysi i dcoabuni
. A A yey Silty Sand Brownish | 26 gt - 19 - || 34.8
Medium
2 ||[2.00) 3.00 (1.00 Residual Soil Brownish | 23 Densa - 18.5 33.9
Completely Weathered ; Very )
3 || 3.00 | 4.50 | 1.50 Rock Brownish || =100 Bende 21 42.5
Highly Weathered Brownish .
4 (450 ) 7.50 | 3.00 Rock Grey CRR-5% & 7%, RQD-0%
Moderately Weathered | Brownish ; ;
5 | 7.50 | 9.00 | 1.50 Rock Grey CRR-27%, RQD-0%
Slightly Weathered Brownish .
6 | 9.00 | 10.00 || 1.00 Rock Grey CRA-69%, RQD-24%
REFERENCE BORE HOLE-BH: BH-15 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thi. (m) E %‘ & Parameters
M 5] -
z E & § E
: " =] 3
i .! 4 E Type of Strata Colour ] e 2 - & &
Bl 2| € a1 3 s | SE|%| 8
g £l = g = ] = | =
2l &) £ & © el =
1 |o00| 300 [300| Clayeysitysand | Brownisn| 13 [MeIUM g 30.9
ense
Completely Weathered Very .
2 | 3.00| 500 || 200 Rk Brownish || =100 Dengs 1 425
3 |500] 7.50 |20 Fienly ”Gi‘ha'ﬂd Brownish CRR-11% & 13%, RQD-0%
4 |750| 9.00 | 1.50 “““’aieéﬁ:i‘mh”“ Brownish CRR-47%, RQD-12%
5 | 9.00 | 10.00 | 1.00 | Stiahtly Weathered B’g";:;s"' GRA-70%, RQD-50%




REFERENCE BORE HOLE-BH: BH-16 | RefR.L.of G.L. (m): 0.00
Layer Thk. (m) E = Farir::{m
2 (73] @ i
e E| & g E
i - o w Type of Strata Colour § @ ] E o :
-4 = o i - O —
gl 8| & g 2 g| =
1 10.00( 200 | 200 Clayey Sity Sand Brownish | 43 [ Dense 20 39.4
: Very
2 | 200 3.00 | 1.00 Sandy Silty Clay Brownish | 52 Binse 20.5 41.3
Completely Weathered Very
2 |3.00| 5.00 || 200 Rock Brownish | =100 Bande 21 42.5
4 |5.00| 650 | 1.50 | Highly Weathered Rock | Brownish CRR-8%, RQD-0%
5 1650 | 9.00 | 250 M”’”"’mr';;z:'f“‘he"*d Brownish CRR-36% & 59%, RQD-16% & 27%
Slightly Weathered Brownish : .
6 | 9.00|10.00 | 1.00 Rock Grey CRRE-75%, RQD-46%
REFERENCE BORE HOLE-BH: BH-17 Ref A.L. of G.L. (m): 0.00
LayerThi. (m) & = o Parsa::trurs
=] u.: £ g b~
= Y " = a = "z"
& -l J Type of Strata Colour o =2 = =3 5
x| = « g & £ e = = §
gl 3| 2 sz ¢ g| =
1 | 0.00| 2.00 | 2.00 Clayey Silty Sand Brownish | 8 | Loose - 14.5 29.6
2 (200 3.00 | 1.00 Sandy Silty Clay Brownish | 18 - \IEF‘:H 20 120 -
Completely Weathered ; Very - -
3 |3.00) 550 | 250 Rock Brownish | =100 Dense 21 425
4 | 550 | 7.00 | 1.50 | Highly Weathered Rock B’g“:gfh CRR-7%, RQD-0%
Moderately Weathered || Brownish . .
5 | 7.00 | B.50 || 1.50 Rock Grey CRR-49%;, RQD-16%
6 | 850 10.00]150] ShontlyWeathered | o0y CRR-65%, RQD-33%

Rock
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REFERENCE BORE HOLE-BH: BH-18 | RefR.L.of G.L. (m): 0.00
Laysr-Thi, {m IE %‘ . Pnrsal:l::trﬂu
i L] %] (]
= g § 5 E
s| 4 51 8 Type of Strata Colour § ® 12| :
gl | z| & : | gl=s|%] &
a : ] : T o =
k] 2 E L o el =
1| 0.00 | 200 | 200 | Clayey Silty Sand | Brownish | 10 Loose - 15 - 30
: . Medium
2 | 200 | 3.00 | 1.00 Clayey Silty Sand Brownish | 21 Benks - 185 - 33.3
3 [ 3.00 | 430 | 1.30 Silty Sand Brownish | 49 || Dense - 20 - || 40.8
Completely . Very
4 | 4.30 | 10.00 | 5.70 Weathered Rock Brownish || =100 Borisn - 21 5 42.5
Moderately Brownish
5 | 10.00 [ 1200 § 200 | oo Fock iy CRR-25%&34%, RQD-0%
6 [ 12.00 | 13.00 | 1.00 Ei’ghﬁl"ﬂ"‘;":fmemd Grey CRR-59%, RQD-22%
REFERENCE BORE HOLE-BH: BH-19 Ref R.L. of G.L. (m): 0.00
h
Layer Thk. (m} Y - - Pnrsan‘s:trm
g t | £ g | e
z . 5 5 a z =
b - 4 & Type of Strata Calour i P I = L &
= o © g a 2 H =0 =] 2
Il sl =| % g = 3 =1 £
el =| E 2| & e =
1| 0.00 | 2.00 | 200 | Clayey Silly Sand || Brownish | 18 %ﬂ:;” - 18 - | 324
2| 200 300 100 ResvalSol |Brownish| 52 | Y | . 205 413
3 | 3.00 | 550 | 250 | TOhly Weathered | gooynicn CRR-11% & 12, RQD-0%
Moderately to Brownish
4 | 550 | 850 [ 3.00| Slightly Weathered Cire CRR-25%&69%, RQD-10%435%
Rock y
5 | 850 | 10.00 | 1.50 | Fresh Hard Rock Bmﬁ"::f“ CRR-80%, RQD-70%

el




REFERENCE BORE HOLE-BH: BH-20 | RefR.L.of G.L. (m): 0.00
Shear
Layer Thi. (m) e > Parameter
g o » [y e s
z 5| & e
s 4] | 8 Type of Strata Colour | ® | 5 12|
i o «© % a % 5 | = §
. - .‘ - '-2‘ —
gl 8| & i| e el =
- >
1 | 0.00) 200 |2.00 Silty Sand Brownish | 32 | Dense 19.5 36.6
Completely Weathered . Very )
2 | 2.00| 450 | 250 Rack Brownish | >100 | J=Y 21 425
3 | 4.50 | 6.00 | 1.50 | Highly Weathered Rock | Brownish CRR-10%, RQD-0%
4 |6.00| 7.50 | 1.50 | Moderaiely Weathered | grgunigh CRR-49%, RQD-13%
5 | 750 9.00 [1.50| Stahty Weathered Grey CRR-60%, RQD-39%
6 [ 9.00|1000|1.00 Fresh Hard Rock Grey CRRA-76%, RQD-56%
REFERENCE BORE HOLE-BH: BH-21 | RefR.L.of G.L. (m): 0.00
Shear
Layer Thk. (m) E = Parameter
. 7] |- Fry - s
s § | &8 § | E
&8 4 41 & Type of Strata Colour | @ . @ z g .
5‘ . - o i 8 2 E s | = g
g 8| 2 £ @ S| =
—
1 |o00] 200 [200| ClayeySitySand | Brownish | 3 L““r? 13 20.1
00s5a
2 (2.00) 3.00 | 1.00 Silty Sand Brownish I 37 | Dense 19.5 379
Completely Weathered | Brownish Very
3 [300| 500 | 200 g arey 17190 | pense | - 21 425
4 | 500 650 | 1.50 | Highly Weathered Rock E'g‘::‘;s“ CRR-13%, RQD-0%
Moderately Weathered | Brownish
5 | 650 | 8.00 | 150 Pk G CRR-48%, RQD-0%
6 (800 1000|200 StightlyWeathered | Brownish CRR-57% & 75, RQD-14% & 53
: ; Rock Grey '
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REFERENCE BORE HOLE-BH: BH-22 Ref R.L. of G.L. {(m}: 0.00
Shear
Layer Thk. (m) = = Parameters
5 % E EI =
z s| & | E|®
= 3 @ Type of Strata Colour @ & L] Z a :
gl =| 2| & 21 £ lelz|&)
: - ] [&] = =
gl &| E 2 E s | =
. . Medium
1 (000§ 200 | 2.00 Clayey Silty Sand Brownish | 20 " it 18 33
Completely , Very . .
2 | 2.00 ) 4.00 | 2.00 Weatharad Rodk Brownish | =100 Dénie 20 425
3 | 400 | .50 | 250 | Miahly Weatered | gopi, CRR-9% & 13%, RQD-0%
4 | 650 9.00 | 250 | SlohtyWeathered | gqpieh CRR-60% & 69, RQD-11% & 32%
5 |[9.00 | 10.00 | 1.00 Fresh Hard Rock Greyish CRR-83%, RQD-67%
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CHAPTER-4
FOUNDATION SYSTEM

Preamble:
In the design of foundation system, the stress-strain compatibility of the super structure, sub
structure and the bearing strata should be satisfied both Individually and as a combined
system. In view of this, the following data are needed for the design of foundation system,
defined in terms of the type of sub structure and the bearing strala characteristics.
» The super structure characteristics along with the loading pattern on the sub structure
* The sub soil characteristics that define the required substructure configuration for a
safe transfer of super-structural loads to the bearing strata
Considering the above aspects of the foundation design, the sullable type of foundalion
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 one basement plus ground plus 9 upper flioors, and is meant for
residential building occupancy. For this kind of structure, the column loads could vary betwean
3000 kN to 4500 kN. The above-mentioned |oads 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.
Foundation System

Villa {G+2 Upper Floors)

For the kind of proposed struclure, shallow foundation system coupled with soil replacement
type ground improvement technique can be adopted. The isolated column footings can be
located at a depth of 1.70m over a well compacied sand-gravel (1:1) mix or quarry dust of
300mm thick laid in non-compacted layers of 150mm at optimum moisture content using a
plate vibrator or hand rammer. The depth of foundation excavation shall be 2.00m. The
schematic arrangement of the foundation is shown in Fig.4.1.

The footings shall be designed for a recommended allowable bearing pressure of 150kPa.
Typical computations are presented in annexure

ildi er Floors

In order to construct one basement floors an excavation of varying from 2.0m to 3.0m
including the foundation depth is needed (as informed by the client incharge during the time of
reporting). Hence, for the kind of proposed structure and the sub soil stratification, open
toundation system, isolated footing or R.C.C raft foundation can be adopted.

The foundation system can be Isolated column footing or R.C.C raft and the allowable safe
bearing pressure at different depth of footings below basement floor along with elastic
settlement is worked out as per IS 6403 and are presented in Table 4.2.1 & 4.2.2.



3%

Since the sub soil siratum below the founding level is sand'rock formation only immediaie
elastic settiement will takes place.
Typical bearing capacity compulation is presenied in the Annexure
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2.00m

Isolated Column Foolings

Sand Gravel Mix(1:1) or
Quarry Dust

FiG.4.1 : THE SCHEMATIC ARRANGEMENT OF FOUNDATIONS

101




Table-4.2.1 Recommended Allowable Safe Bearing Pressures for Isolated footing

Allowable Safe

Elastic Settlement
Over all Depth | Bearing Pressure (mm
Depth of (kPa) )
Foundation Thickness of Soil || of Excavation/
Sl. No. || Ref, Borehole No. below NGL Replacment CNS Foundation Minimum Size of Minimum Size ol
(m) Layer (m) below NGL Foundation (m) Foundation (m)
m
= 15 1.5
1 BH-1(Ref.BH-28) 2.00 0.30 230 70 3.88
2 BH-1(Rel.BH-28) 2.60 0.30 2.80 150 4.15
100mm thick P.C.C.
3 BH-18(Ref.BH-17) 3.00 of M10 Grade 3.10 250 4,62

levelling coarse bed
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Table-4.2.2 Recommended Allowable Safe Bearing Pressures for Raft

Allowable Safe
i Over all Depth || Bearing Pressure Elulic{mgmm
Fg::datiun Thickness of Soil of Excavation/ (kPa)
Rel. Barehole No. below NGL || Replacment CNS Layer (m) l;::l::ﬂu: Size of l:;l;ndatiun Size of :'::;ﬁdl“ﬂﬂ
(m) (m)
10 10
1 BH-1{Ref.BH-28) 2.00 0.30 36.92
2 BH-1{Rel.BH-28) 2.60 E.E:::};::E:gigr:; ':;j 270 3g.92
100 thick P.C.C. of M10
I 3 “EH-m{Haf,BH-m 3.00 Gm'g:'rw:mng s 34.45
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CHAPTER-5

DEEP EXCAVATION DESIGN
Preamblea:
All deep excavations need shoring system that fulfils the functionality irrespective of the cycles
of season that is expernienced during its lift ime. The primary functions ot the shoring system
are:
< To maintain the stability and safety of the excavation line.
% To prevent possible subsidence in the neighborhood either due to ground water lowering

or due to release of overburden pressure

< To prevent soil flow or erosion from the excavation line.
To achieve the above, different shoring systems have been developed and are in praclice
based on the suitability of the system pertinent to the subsoil characterislics as described
below:
Anchored Sheet Piles
Anchored R.C.C. diaphragm walls
Contiguous Piles (Anchored or Free Standing/Cantilever)
Secant Piles (Anchored or Free Standing/Cantilever)
Saoil Nailing
Open slope with Geo-grids
However, in Rocks, many a time deep excavations may not need any protection, as they
stand stably, but for in case of intruded boulders, where In rock bolling is needed to achieve
the stability. Further, the tie back anchors shall be located in passive zone, which reguires
sufficien! space behind the excavation line for the implementation of anchored syslems

oo P P S P

mentioned above.

Thus, for the design of deep excavation in solls, an insight of the soil behavior under seasonal
cycles, knowledge subsurface hydrogeology along with Topography detalls of the excavation
region are pre-requisites for the successtul design of deep excavations.

The above aspecis of deep excavation pertinent to the present site conditions are discussed
below:

Geology of Site & Hydro-geological nature of sub strala:

The stratigraphy of the present location consists of alluvial formation overlying the Archean
rocky formation. The thickness of alluvium soll/overburden soil is 3.00m.

The sub soll stratification consists of the following soil layers:

0.0m to 3.0m : Loose, Medium Dense, Dense Clayey Silty Sand
3.00m to 6.00m : Dense to Very Dense Residual Soil
Completely & Highly Weathered Rock
£.00m to 7.50m : Moderately to Slightly Weathered Rock
7.5m to 10.00m : Slightly Weathered Rock to Fresh Hard Rock
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During the time of investigation (2™ Week January 2023 and 3° week February 2023) the
ground water lable is observed varying depth fram 1.00 to 1.50m the existing ground level.
Dewatering Technigue:

Since the excavation extending inlo the weathered rock formation (completely Weathered
Rock) that is 3.0m depth below the existing ground level, for etfective lowering of ground water
it is ideal 1o provide ground water lowering bore wells in a grid pattern with grid spacing not
exceeding 15m centre 1o centre outside the excavation line for a minimum depth of 10.0m
depth below the existing ground level shall be installed and operated.

Further the borehole can be connected to a common header and the pumped water shall be
connected to the source away from the excavation preferably to a storm drainage network or
any unobjectionable location by ensuring that the pumped water will nol recharge the same
aguiter.

Before carrying out the basement excavation ground water shall be lowered 1.0m below the
foundation depth and pumping shall not be stopped until the dead weight of the structures
resists the ground water pressure.

Excavation Design Philosophy

From 0.0m to 3.0m depth:

The excavation in the top 3.0m depth shall be carried out by using mechanical excavator.

The sub soil strata n the excavation zone being clayey silty sand/Sandy Clay/Silty
Sand/Residual soillCompietely Weathered Rock formation of consistency Stiff to Very Stiff and
medium dense to very dense, open excavation by providing mild siope as discussed below
shall be adopted.

In the preseni case, though verlical cul is possible to make, it is recommended o adopt a
minimum slope of 2 Vertical: 1Horizontal for excavation.

Design of Basement slab for Uplift

In the present case, the basemant slab shall be designed lor the uplift prassure corresponding
to assumed ground water table at ground level. In order to oplimize the basement slab design
vertical anchors can be adopted. The fixed length of anchors can be provided in the
moderately weathered rock layers which exits beyond 8.0m from the existing ground level.
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CHAPTER-6
RECOMMENDATIONS

Recommendation for shallow foundation:

Vil 2

% For the kind of sub soil conditions, the foundation system as described in Chapter-4,
Section 4.2.1 can be adopted

% The depth of foundation excavation shall be 2.00m below the ground level and shall be
back filled with either sand-gravel mix (1:1) or quarry dust of 300mm thickness laid in non-
compacted layers of thickness not more than 150mm and compacted at optimum moisture
content using a plate vibrator or hand rammer,

< The isolated column footings can be localed at 1.70m over the prepared bed and shall be
designed lor an allowable bearing pressure of 150 kPa.

< The back filling of foundation trenches shall be carried outl using elther sand/gravel or
guarry dust.

<+ All columns shall be connected with grade beams in both the directions irrespective of wall
layout

% The ground floor shall be minimum 1.0m above the natural ground and the plingth shall be
filled with sand/gravel/quarry dus!. This height is recommended to contain the influence ol
soll volume change on the flooring. In case, floor is not raised, the ground floor shall be
constructed as a suspended R.C.C. slab.

rtm Bui +9U Floo

< For the kind of sub soil conditions, the foundation system as described in Chapter-4,
Seclion 4.2.2 can be adopted

% In the present case, the depth of excavation including the foundation embedment is
varying from 2.0m to 3.0m below the existing ground level,

“* The Recommended allowable safe bearing pressures at different depth of footings are
worked out as per IS: 6403 and are presented in Table-42.110 422

“ In the present case, the basement floor slab shall be designed for the uplift pressure
carresponding to ground water level at the existing ground level,

< The back filling of foundation trenches shall be carried out using either sand/gravel or
guarry dust.

% The strata beyond the founding depth is sand/rock lormation the settlement will ba ol
Immedialte elastic in nature.

Recommendations for Excavation

“ Asdiscussed in chapter-5, Section 5.4 it is recommended to dopt open excavation with a
slope of 2 Vertical : 1 Harizontal
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106 G. MANOJ KUMAR
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< Considenng the possible monsoon rains during construction, it is recommended to cover
the surface of the slope with 1mm thick HDPE sheet suitably anchored at 1op and toe with
either sand bags or 100mm thick P.C.C. of M10 grade with minimum 1.0m width
6.3 General Recommendation:
< Since, chiorides and sulphates are well within the permissible limits, no special steel or
cement is required for the construction of footings
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ANNEXURE
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

1.0 COMPUTATION OF BEARING CAPACITY AS PER IS:6403
BH-3(Ref:BH-27)

Shape of the Foundation Sguare
Depth of Foundation Below E.G.L"DI" (m) 1.70
Soil Replacement Thickness of GNS Layer (m) 0.30
Total Depth of Foundation (m) 2.00
Breadih of Foofing 8" (m) 1.00
Lengih of Footing "L" (m) 1.00
B/L 1.00
Inchination of Vertical Load with the Vertical (2) 0.00

1.1 Geomeirical Data :

1.2 Soil Dafa :
Type of Effective Bearing Sirata - Sand
Design EPT-value of the Bearing Sirata  14.00
Type of Shear Failure: General

Angie ol Sheanng Resistance 31.20

Bulk Density of Soll above the foundation depth (Y.a) 17.00
Water Table Correction Factor (w) 0.50
Effective Overburden pressure a! foundation favel (g) 11.90
Bearing Capacity Factlors:
M. = NA
N, = 21.98
N, = 28.55

1.3 Design Parameters:

d g3

Shape Factors:
S =-
En# 1.20
5, = 0.80

Depth Factors :
Bp=-
By = 1.04
D.!r'l.ﬂ"-

Inclination Factor
L =100
l,=1.00
=100

1.4 Ultimate Bearing Capacity (Qu) :
Qu=q*(Ng-1)'5q'Dq'lq + 0.5°Bg"Ng'Sg*Dg’lg'w’ 41317 kPa
{0 shoukl be read as gama)
1.5 Sale Bearing Capacity (Qsafe) :
Factor of Satety (F.5.) : 280
Csale : 16527

kPa
Say Q.. 150 kPa

2 cmmﬂMIMMmmmﬁﬂFm' (as
1S:8009-Part-I-Rel. Eq.11) (Elastic Analysis) "

The immediate elastic settlement (S}= qB(1-m")'VE,
qQ= bearing pressure 150.00 kPa
Poission's Ratio (u) 0.30
Maodulus of Elasticity (E,)(Ral, Joseph E Bowels, 1996, page316, Table5.6, Japanese
design standards)

Modulus of Elasticity (E, 3640000 kPa
Size of footing considered for maximum settlemant(m) 1,00
Influence factor 1,00
Rigidity Factor 1.00

Elastic Settlernant (DH, ) 3,75 mm

<50 mm



TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

1.0 COMPUTATION OF BEARING CAPACITY AS PER 15:6403
Reference Borehale Mo,

1.1 Geomelrical Dala
Shape of the Foundation

Depth of Basement floor Helgh! Below R.L (m)

Thickness of Scil Replacmant CNS Layer {m)

Assumed Thickness o! Foundation or Depth of Embedment (m)
Though the over all loundation excavation (mi

Breadth ol Fooling “B” (m)

Length of Footing "L™ (m)

BiL

inclination of Verical Load with the Vertical {a)

1.2 Soll Data

Type ol Effective Beanng Strata
Design SPT-value of the Bearing Strata
Type of Shear Falure.
Angle of Shaanng Resistance
1.3 Design Parameters
Bulk Densgity ol Soil above the foundation degth (.l

Eftoctive Overburden pressure at foundation lovel (q)
Water Table Corection Factor (w')

Bearing Capacity Factors:
N, =
Nq =
N, =

Shape Factors:
8=
Sq=

5=

Depth Factors :
D.=
Dy~
D, =

Inclination Factor:
L=
L=
Iy=

1.4 Ultimate Bearing Capacity (Qu)
Qu=q°(Ng-1)*Sq°Dq’lg + 0.5'8""Ng"Sg"Dyg"Ig"w
(@ should be read as gama)
1.5 Safe Bearing Capaciy (QOsale) :
Factor of Safety (FOS)
Csale
However limil O,

2.0 Computation of Settlement for Maximum Pressure and Size of Fooling:
IS:8009-Part-l-Ref. Eq.11) (Elastic Analysis) 3

Type of compressible strata

Immeadiate Settlemeont (5=

Bearing Capacity (q)

: Poission's Ratio ()
Modulus of Elasticity (E,)(Rel. Joseph E Bowels, 1996, page316, Table5.6, Japaness
design standards)

. Madulus of Elasticity (E,)

Size of footing/Raft considened for maximum settement(m)
Infiuenca factor

Rigldity Factor

Elastic Settlement (DH, )

BH-1(Ref:BH-28)

Soaure
1,60
030
1.00
2.90
1.50
1.50
1.00
0.00

Sand
20.00
Gensral
33.00

18.50
8.50
0.50

NIA
2734
3rve

1.20
a0

1.02
1.02

1.00
1.00
1.00

435.58 kPa

250
174.23 kP3
150 kPa

Sand
aB(1-m")'VE,
150.00
020

52000
150
1.00
1.00

4.15 mm
<50 mm
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

1.0 COMPUTATION OF BEARING CAPACITY AS PER 15:6403

Relerence Borehole No, BH-18{Rel:BH-17)

1.1 Geometrical Data
Shape ol the Foundation
Depth of Basement floor Height Below RLL (m)
Thickness of Soll Replacment CNS Layer (m)
100mm thick P.C.C. of M10 Grade
Assumed Thickness ol Foundalen or Depth ol Embedment (m)
Though (he over all loundation excavation
Breadth of Footing "B" {m)
Length of Fooling "L" (m)
B

Inclination of Verlical Load with the Vertical (a)

1.2 Soil Data

Type of Effective Beanng Sirata
Design SPT-value of the Bearing Strata :
Type of Shear Fallure:
Angla of Shoaring Rosistanco
1.3 Design Paramelers
Bulk Density ol Soll above the foundation depih (4.l
Effective Overburdon pressure af foundation level (q)
Water Table Cormection Factor (w1
Beanng Capacity Factors:

Inclination Factor:
'T -
L=
lg=

1.4 Ultimate Bearing Capacity (Qu)
Qu=q"(Ng-1)"Sq°'Dq"lg « 0.5"B"g"Ng*Sg' Dy’ lg*w
{g should be read as gama)
1.5 Sate Bearing Capacily (Gsale) :
Factor of Safety (FOS)
Osate
However limit O,

2.0 Computation of Settlement lor Maximum Pressure and Size of Fooling: (as per
18:8009-Pari-l-Ael. Eq.11) (Elastic Analysis)

Type of compressible strata Sana

Immediate Setflement (5=

Bearing Capacty (q)

Poission’s Ratio ()

Modulus of Elasticity (E,}(Rel. Joseph E Bowels.1996,nage316, Tables &, Japanese
dasign standards)

Moaulus of Elasticity (E,)

Slze of fooling/Ralt considered lor masimum settiement(m)
Intiuence factor

Rigidity Factor

Elastic Saftlement (DH,

Faft
2.00
0.00
0.10
1.0
3.10
10.00
10.00
1.00
0.00

30.00
General
36.00

18.50

8.50
0.50

NA
Jg.48
60.31

1.20
0.60

1.00
1.00

1.00
1.00
1.00

2072.53 kPa

2.50
B29.01 kPa
350 kPa

aBi1-m*)*IE,
350.00
020

10.00
1.00
0.BO

34,46 mm
=30 mm
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Satwrated Clay (AfterTerzhagl & Peck, 1948)

I




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

Verified ¢ RealEstate”


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

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


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
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
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
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
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
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
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
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
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
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
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
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://www.google.com/maps/place/Chennai's+Verified.RealEstate/@12.9398973,80.2333687,837m/data=!3m2!1e3!4b1!4m6!3m5!1s0x3a525d0994c3e48d:0x372b5926edf5e943!8m2!3d12.9398973!4d80.2359436!16s%2Fg%2F11w7l49gkv?entry=ttu&g_ep=EgoyMDI1MDEyOS4xIKXMDSoASAFQAw%3D%3D
https://www.google.com/maps/place/Chennai's+Verified.RealEstate/@12.9398973,80.2333687,837m/data=!3m2!1e3!4b1!4m6!3m5!1s0x3a525d0994c3e48d:0x372b5926edf5e943!8m2!3d12.9398973!4d80.2359436!16s%2Fg%2F11w7l49gkv?entry=ttu&g_ep=EgoyMDI1MDEyOS4xIKXMDSoASAFQAw%3D%3D
https://www.google.com/maps/place/Chennai's+Verified.RealEstate/@12.9398973,80.2333687,837m/data=!3m2!1e3!4b1!4m6!3m5!1s0x3a525d0994c3e48d:0x372b5926edf5e943!8m2!3d12.9398973!4d80.2359436!16s%2Fg%2F11w7l49gkv?entry=ttu&g_ep=EgoyMDI1MDEyOS4xIKXMDSoASAFQAw%3D%3D
mailto:hello@verified.realestate
tel:+919996129996
https://verified.realestate/

