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1.0

1.1
1.11

1.1.2

o P

CHAPTER-1
INTRODUCTION

Project Information Matrix

Mature of project - PROPOSED RESIDENTIAL VILLAS
Sructura *GROUND + 2 FLOOR

Project Dwner | Mis V.G.N HOMES PRIVATE LIMITED
Project Location VILIJIYAMBAKKAM, AVADI, CHENNA|
Job Conda GT-2242

Scope Of Work

Field Work

Conducting five soil investigation bore hales of 150 mm diameter in Soil & Overburden In cass
of rock formation NX Diameter with Core barred shall be adapted to progress the driling wp the
termunation degth,

Conducting Standard Penefration Test {SPT) within the barshale al

= [Every 1.0m depth interval up to 5.0m

# From &.0m fo 12.0m, SPT is conducted at evary 1.5m depth infenal

# From 12.0m to 20.0m SPT is conducted at every 2 0m depth interval

= Beyond 20.0m SPT is conducted at avery 2 5m depih inferval til the terminabion depth.

The depth of investigation varias from 7.5m 1o 10.5m below the existing ground level.

Collection of dishurbed soil samples at SPT location and undisturbed samples from the clayey
strata with SPT-valua greater than 2 to less than 15 if mas within the investigation depth
Collection of water samples if groundwater table mat within the investigation depth

Laboratory Work

Matural Maisture Content

Alterberg’s kmits

Grain Size Analysis

Consalidation test on undisturbed samples if applicable

Chemical Analysis test on coil and water samples 4o give pH, Chlorides and Sulphates

1.2 Structure of the Report

&
L=
L

& & o ob

Cantants

Infroduactien

Investigation Methodology & Tes! Results
Sub-Surface Stratification

Foundation System

Recommandaton

Annaxure
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2.0

2.1
214

21.2

2.1.3

CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

Preamble:
Frg sod investigation borehcles were put as per the planning of the engineer in-charge and
thesa locations are shown in Fig.2.0.The equipment used and the methodology adopted to
carry ouf the fieldwork s described below.
Methodology of Fleld Work:
Equipment Used and Method of Drilling:
All the boreholes were sunk by convenbtional rotary drling rigs. For borehole Methodokgy
folicwed for boring conformed io 15 1892 -2000. Boring was progressed by the cutting action of
rotating bt with water circulation and stabilizing the side of the boreholes by using casing
pipesfoentonite shury up to required depth 1o prevent collapse of sidewall Boring was
continued by normal boring process using MS soil cutter in soll. However Tungsien Carbide
(TC) bit drilling was resorted to drill n highly weathered rock stratum where the normal boring
procass becama slow. Diamond Core (DC) bit drilling was sdopied in modesately weatherad
reck formations where penetralion using TG bit was became slow.

Standard Penetration Tests:

This is & field lest io determine *Penetration Resistance of Stratum at the Test Depth”, This has
bean conducted in the boreholes generally up to refusal depth wesimg procedures described in
I3 2131- 2002, In this west, splil spoon sampder (508 mm 00 and 35 mm |DY has replaced
driwing bit. Sampler is then driven by dropping 63,5 kg hammer an top of driving collar with free
fall of 75 cm. The length of sampler is 60 cm.

The tesls wers conductad at the depth intervals indicated in Chagter-1 (Sac.1.1.1),

Collection of Soil Samples:

2.1.3.1 Disturbed Samples:

The SPT-samples collected were used as disturbed soil samples. These samples were used for
visual and physical identification and for conducting leboratory classification fests as per
1.5.1488-1970.

2.1.3.2 Undisturbed Samples:

214

From the soft to stiff clay layer, representative undisturbed samples were collecied These
samples were used primarily o establish the compressibiy parameters o esliimate the
seftiemeants of shallow foundation system wherever applicabls,

Collection of Ground Water Samples:
One represendative waler sample from each borehote was collected after 24 hours of
compéeting the borehcle f water fable met within the investigated depth.




GED MARINE

2.2
2.21

2.2.2

223

2.3

Note on Groyndwater Table Record:

% Groundwaler table observation in geatechnical report is predominantly to amive 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 Iogs B specihc o the duration of
investigation and intensity of the monsoon rains during the time of investigation. Hence,
the level shall be taken as guidelines only 1o plan the investigation for the dewatering
system

% Mo foundation excavation or besemen! excavalions if anticipated within the
groundwater table zone shall be carried out without implementing groundwater laowering
schemes

Laboratory testing:

On Coarse Grained Soil

On the representative samples, sieve analysis tests were conducted to arive at grain size
distribution. These tests were conducted as per 1S 2720 (part 4)-1885 and the resulls are
presented in Tables-2.1 1o 2.5 The graphical representation of grainsize distribution curve for
the reprasentative samples in each bore is presented in Fig. 27 ta 2.11.

On Fine Grained Soil

On he SPT sample index property tests wers conducted to estimate consistency. These fest
results are presented in Tables-2. 1 to 2.5, The graphical representation of hydrometer analyses
curve fof the representative samples in each bere ks presented in Fig. 2 12 to 2.20.

Chemical Analysis Tests
On representative soil and water samples chemical analysis tests were conducted io estimate
pH. Chicride and Sulphates and theses results are presented in Table - 2B,

Summary:

The locations of the field nvestigation boreholes are shown in site plan given in Fig.2.0. Tha
aversge sub soll profiles encountersd at each location along with thelr classification and
enginaaring propartioa are presented in Figs.2.1 to 2.5,

Further, the cross sectional variation of the sub surface profile through different bora hales in
vertical and honizontal direchon kongiudinally or transversely are presented in Figs 2.6,
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SOIL PROFILES




Borehole terminated at 10.5 m depth below E G L

FIG.2.1 Sub Soil Profile at BH-11 Location
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FiG.2.2 Sub Soll Profile at BH-02 Location
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Borehole terminated at 7.5 m depth below E.G.L
FIG.2.4 Sub Soil Profile at BH-04 Location
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FIG.2.5 Sub Soll Profile at BH-05 Location
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CROSS SECTION PROFILE




GRAIN SIZE DISTRIBUTION CURVE




FINES GRAVEL
100.00 -I— = z
0,00 —=—38m
———
8000
a G0 M
000 1
—=—&Em
[
!
W .00 | [ — F7Em
: |
L
ES 50,00 — 1
£ ‘
105 m
40.00 |
30.00
1
20.00 =
/éfr
b
_.r..:r A
10,00 .- E
il T 4
| 17141
i1 47
0001 .01 0.1 1 10 10

GRAIN ZIZE (mm)

Fig. 2.7 GRAIN SIZE DISTRIBUTION CURVE - BH-01

11



MARINE
FINES GRAVEL
100.00 = — —
LI i
a0 00 -
| | —=—dgm
80 00 | |
: ﬂ’ [ —e— S0
1
| i
70.00 | i : J LOm
A
o
.-,n’ll ar T4m
i B0.00 ’
s /Y 4 —mn
z | m
: | AL
g 50,00 | 1 i nEm
40,00 : grf A |
| / |
30.00 : : v
| | lI__,..-"I'--I-- ) :
' AN/ |
20.00 —
A I | |
1] .-__.--' e ; |
10,00 | et :
[ ;ﬁT- |
- 2 ‘ :
(.00 0.0 0.1 1 10 100
GRAIM SIZE (mm)

Fig. 2.8 GRAIN SIZE DISTRIBUTION CURVE - BH-02

12



cEo marINE

¥ OF FINES

FINES SAND GRAVEL
10000 e ———— T ¥
P
,"; / |
90.00 T
| vy
A
| /
70.00 I X 7
| /!
G000
| / |
|
50,00 /
40.00 u /
| Vi
30.00 i fﬁ E ?U’ :
A1Hl
-“'JI}_ “ ¥ |
.-"'1 | e
r"'"‘.-‘- .-"'-'EI:::...-"--- |
0.01 0.1 1 10

GRAIM SIZE [mm)

Fig. 2.9 GRAIN SIZE DISTRIBEUTION CURVE - BH-03

100

——dam

e d T M

- R m

e B0 M

13




¥l

) ——

oy —e—

oy ——

g ———

HE =il

0oL

e

F0-HE - IAHND NOILNBIYLSIO 321 NIvHS 01 ‘Big

(Lmlih 718 NIYHD
L Lo

boo Loon

ool

i

0o o

000s

E3NIL 40 %

000

0006

= 00°D0l

S3aNId




¥ OF FINES

FINES SAND GRAVEL
100.00 — == = 7L =
b i
|/
on.oa
Rl
J.r’ ;;-1 i
80,00 - 7
|
70,00
80,00 :
50,00
40.00
30.00
20.00
A
Q.01 0.4 i 10

GRAIN SLZE {mm)

Fig. 2.11 GRAIN SIZE DISTRIBUTION CURVE - BH-05

100

st | 1 T
—a—34m
—a— 1O m
—=—d.0m
—=— f0m

—a— 30 m

s T.Bm

15




HYDROMETER ANALYSIS CURVE




[ ———

i hore Hole Mo 1 Depth im

(FINES) Silt pml Cley | Sani

1000

20.0

10.0 = R

1] 0,100 1.000

Particle Size Diameter (mm)
Fig 2.12 Hydrometer Analysis Master Curve

16



100.0

% of Fines

2

g

in
[=]
=]

3

=f=[ore Hole ko: 1 Depth: Gm

(FIMES) Sl amd Clay Sand

l

0.0 0.100

Particle Size Dlamater (mm)

Fig 2.13 Hydrometer Analysis Master Curve

1.000

17




GEOMARINE

== fiore Hole Mo: 2 Depth: 2m
{(FINES) Sibtand Clay Surd
100.0
0.0 1
EOO
70.0 _ |
s i i |
£ 500 —7 .
[ |
5 |
* 400 o — - o T
—
o
200
1000
oo 0,100 1.000
Parthcle Siee Diameter (mm)
Fig 2.14 Hydrometer Analysis Master Curve

13




GEDOMARINE

=#=[are Hole Mo: ? Depth; 4m

{FIMES) Sulramd Cliy miind

100.0

a0.0

B0 o

oo

EE 50.0 /
# 400
=g

0.001 0010 0,100 1.000

Particle Siza Diameter {mm)
Fig 2.15 Hydrometer Analysis Master Curve

19




i Pore Hole Mo: 3 Depth: 1

(FINES) Siltand Clay | Sand

100.0 [

90.0 4

==

0.0

% of Fines
(¥}
[=]
L}

\

\

001 0.010 0.100 1.000

Parthcle Skre Diameter (mm)
Fig 2.16 Hydrometer Analysis Master Curve

20



—#=Bore Hole No: 3 Depth: 4

(FIMESE Silt amd Clay ! Sl

wn
_ﬂ
o

% of Fines

0.01D 0.100

Particle Size Dlameter (mm)
Fig 2.17 Hydrometer Analysis Master Curve

1.000

21



e e Hole Moo 4 Depth: 1

(FINES) 5l and Clay

S

100.0

0.0

80.0 -

0.0

10.0

0.010 100

Particle Size Dlameter [mim)
Fig 2.18 Hydrometer Analysis Master Curve

22




=#—Eore Haole MNo: 4 Depth: 3

(FINES] Siltansd Clay ‘

1040

80.0

80.0

0010 0.100

Partiche Size Diameter [mm)
Fig 2.19 Hydrometer Analysis Master Curve

L0000




e Lore Hole Mot 5 Depth: 1

(FINES) St and Clay S

1008 |.

90.0

20D

E ::z / |
# 400 ol

N /v’"' T
2000 1

0010 0100 1.000

Particle Size Diameter (mm)
Fig 2.20 Hydrometer Analysis Master Curve

24



LABORATORY TEST RESULTS




cgomanme

Phane e 044 TALRTARS, (44-134803005
ULk TCESSSE LOnononoai 33F

LABORATORY TEST
GEOMARINE CORSULTANTS PVT LTD- GEOTECHNIGAL LABORATORY

R 11 2 MAIN FODIAD, MANNAPA FAGAR EXTH,

EOTTIVAKKAM, CHENNAI l:-—.‘il
Hame & Address of the Cusicmar H Mg VEN Homes Privete Limited, Amaindakaral, Ch-28 Customer Reference 1 Email Confimmation
Sample Descrlptan ¢ Sol Sarmgpla Pariod of Testing : ORMRG0RY fo TR0
Sowre of Sample : Cusiomer Suppied- Borehol Mo, BH-O1 Sarmpie Kentilication Bumber 1 SRGMCTSR0Z ESIEHD
Sample Condition : Saliskaciany Taat Raport Moo 3 GET-224284H01
Tost Maihod :  Aspar Bueay of Indan Sandands Repart Date : ITEE
Samgle Receipt Datn s DTOTRO2T » Teat Report Pages :  DOne Page
Tabbe-2 1 Laborsory Clasaification of Sall Bamplas from BH-01
Fina Grabrad (FG) # & Coaree Grained [CH] :
1 1 L £ = E (UM SPE ANSL TSRS
i EF_|z3_|&F £s " ;, Eﬁ B PER S 3738 PV} - 1998, 4 =l = & Motation
i s | Egw | S0 §.. i =1 - -1 gﬂi AR-221E E &
HTHHIRIEE IzRE & o ] HHEE R
flslains|3Ra|oRa] & " in H £ I - s d3jEE
AR NEFE E' gfF = 3 S b ZlelE]le 3 P £ i .
& B E g & i E i- p ! ; o E, " ol E . 1 E E 3 é a
£ pr} &= - ‘E EE E E -+ = w iy £
7 |72 |™3 g - 5
tnfl 1o } 55 i) qEE md m2 [il] 13158 SO0 gun Al CH - 650 § 250 s FE=50% FO>50% FE=50A
1ol & Issf 3w B8 ma W3 L e | soao gl | Awew || CH oo ff on e | A s Fo=5o | Fo-som | Foscow
wall 51 | 55 s . LR - - o0 j o9 | 18 § &8 AzA - - ' D “50% =M
40§ =1804 58 LO=EH ao | *& § 183 § 430 ¥:1 - - Y flanas a5, L= 1]
sof v | s8] 1an nr T} 174 1.1 T 85 | cossre | sboes oo f 23 fanfare Pt . = B i o voawe | -mw 50
BOf 2% | 8% 1H2 LR il | 150 1.1 ied -1 23 CO=50% | Al - Do | s g 240 p 428 ) 250 I B = . Dt <5% -
Tl a7 | 55 143 Hr ¥ 125 .r i E-T:] Ts L=t | Alsiew - - b f| Gl § 2R D ] B - E - B Dirthi <HIN BsC
an | s | 5= ma b2 L 1] 14.7 iz AL 3 =g Co= i | Sbww + - oo § 28 ganT R 3TR e . - . - . W Cwres ey =E
wms) ernaf g5 - . . LI HI oo | 14 fmnfaref Eia I -0 - 0 v | s =M
= ENDOF PEpOA T
Jaomin il Congivons Buarerined Blgeutory
{1} This jesd sesdte rninhod corvaspsnds 0 e aampie seceimd ) r

anmm“nﬂhm.l-r.lhmhlﬁhﬂhﬂﬂmmmmlﬂmmhhﬂﬂﬂMwhww
1% vy coerection i Bim napasts iSvaisiates the nepors

25

A VKOTH
[ Techinical Managar




% = GECMARINE COMSULTANTS PYT LTD- GEOTECHNICAL LABORATORY

Fhone Ko MA-JLARLIRS, De4- 284800305
MO 2 AR ROAD, KAKKAPA NATAR EXTH,
LI AL 000 10P HOTTIVAKKAM, CHEMNAS F e n
Kame & Address of the Customar : MUs VGH Homes Private Limied, Amaindakaral, Ch-29 Customer Reforence ¢ Eial Corfemation
Samiple Doacripion : Soil Sampie Baricd of Tosting ¢ CRATRNZ to 10ATR0ZT
Source of Sample ¢ Cusomer Supphad- Boeahole Mo BH-0Z Sample Kentificaticn Mumber 1 SEGMCMEZI21A50EHOE
Sampls Condition 4 Salislactory Tost Roport Mo ¢ GT-23AEH-OZ
Tkl Wheimd ¢ As per Burgau af Indian Standards Rupan Date O |15 FA
Sample Receipt Dale : OTATER024 iy Tesl Re :  Ong
Takls-2.3 Labaratory Class#ication of Sodl Samples from BH-D2
Fine Craised (¥ G} it Coarss Grained (00}
= : . ' ! - & 5 FAIK BIZE ARAL VI
£ glav | « [|E5 Eg ; _|
HHHE AR I A A R e iz p——
§ aklzrs|5a8]| E7 | 55 12 g 5 EIE|E 5
E a4 |25 |38 5 o e £
M E LA E 5 r3 | £3 #h £ 2ol 1zl2] - = | % E ]
e ‘!. 8ot |2a 3 = gn,; @ < aE—' = ElZ2lZ|=2|l21%|2 | £ H T
@ ;*’. 5!! EE e " IEE = 2 g |oEiy]|F ; =13 o 3
JEE|3E8 269 | 2% | 2 [EeBF ¢ HHHHHHE IERREE
2% - ) 2 5: g < &
10 10 §ESH ;s mn mg .1 1] 155 ) 1T BB Qi = po | oo § 41 | 182 TRy . FE=sr | Foew | P
el v §Es) an &rn T b 04 114 BET s | ssowm | CH = . ! : E uu-l:l-u- . .| Foes | Foerow || ROt
dof w fSE] e BT -] 20 i 18 a3z | Cheon | Abowe - - oo || 12 lzzall asy . il D <54 &0
40 wm 5] 148 A ny 155 12 UL 333 | CGenow | Abow - oo || 25 § 153 | a0 aznlr.:r 3 F 3 - o Do whir, &L
] i | 1= 145 3B 165 1HA0 1 160 ire oo P, Ahmaan i B i3 ol e i N 5 [P ] E ', =0
aojf-wa] 65 128 k] na 17.0 1 Fap | ooew | Abee b |2 f 2o «a 1T = - . - = | ViDense = 50
Tull=io0] 88 - - - GO 2 s oo o faar W W Dense HOM =17
S3Hei00] S5 - Calica B, + - - 23 § an Q407§ 33 172 s 5 2 Dinrse g Bl
1|1!r1|n- 5y 4 - n 5 - - " o3 | or JasT ] 4on 144 . Y . s . Wy Dpiran aha Shi
= EMDOF FERCET
[nons and Condions Autharissd 5 gnasary
(1] Thes el rmuaiis demdsned Qoo 1o lha sarpi receved e
V21 Tha meti b s rpn sl ! b el sl o s B A% rlape boim B dBle of st of 651 100 ewoesd in D Girse i niquinad by e apphoais reguissions L
[ vy corraciion in Hhis sepornis Frabiaies T e A WARGTH
Technkzal Managar)




b e Tt i ek NEL11 27 MAIN ROAD, KANKAPA NAGAR EXTH,

efpmanme UABERATHRY TEST REPORT :
GECMARINE CONSULTANTS PT LTD. GEOTRCHNICAL LABORATORY @

ULR: TCES5A2 QM0N0 153F KOTTIVAKIABL, CHENNAI
Mame & Address of the Custiomer : Mis WEN Homes Private Limited, Amaindakarai, Ch-29 Customer Reference i Emad Condrmalion
Sample Description & Lol Sample Pariod of Tawling ¢ DEMTROA ke QTR0
Soures of Sample ] Cuslomar Supoiad- Eomhole Mo BH-03 Sample identification Number t EENGMCADE202 1r1SEH0A
Sample Cond#icn - Sabsfaciory Tead Raepart Ho. ¢ GT-22428H-03
Tost Method : A3 par Buraai of Indian Standards Roport Date ¢ 1080TR2021
MMED‘“ £ a2 Tesd Bepor Pages i One Pqn
Tabie-1.3 Laboraiory Clagaification of Soil Samples Fram BH-03
Fiess Garnined [FG} 2 Coarya Gralned (G}

i TS £ & = i EE TAIN SI2E ANALYSIS e
o ol T T TR T B L L =

L B g:g ggg 552 Eg i- ﬂ gﬁg Ei g EE; sl=lals: = £ 5 il 58 d
HHHEHEHEH & HHEHHHIAEHHERE L T ERE AR

THER] L sieg R ¢ | SHHIH LI sql 1| 8
| | - 2 2 g

i i3 85 ([ ] ITH 1850 =217 13 B&H m7? 10 A Ci - - THO § 220 PG - P P E,
a0l 24 I=s] 118 3z 140 1T 12 WO 05 | Chesd | Avow : o0 | oo | 246§ 8 ELT . . : . - | MDemse | smw BC
anl =8 =] i s M3 FE] 14 70 o | oosaps | Adowe - (LN SR REER FHE hShH - - 1 S S Duzrsu <5 8
sl = || 55 3 a , . . a . oa o fmafaan Fi | - - - W Dwran ELiL LT ]
58 § >100) 55 . = * 5 - = . L350 . o0 | oa a7 fary R L - . - « | WiDenes I k-1
75 :11:]55 : . . . = B a5 H - - 04 | oo J2io | ada " B . - . V' Diran % wu

* EMDOF REPORT™

Tareg and Conaithens Lathoruead Signatary
293 Tl ruwbs barnsbeed Lo bpaieds b P STipk TRCmasl k l'

20 The beybedl parmpsin will fcl Be (ke fos st M 45 days Do e oo of S 0 R e el 0 e cisa as requied by e opplicabie mquisions: A
435 Aamy coTinbon i Sis roaTs invalelanes e repos A ERCTH

dTachnizsl Mansgar)

ir



Plrgive W (44 24481585, (M4-248030%
URR: TEARSSE R ONNO0113F

LABORATORY TEST REPORT

WL 11 2™ MAIN ROAD, KANNAPA NAGAR EXTH,

GEOMARINE CONSULTANTS PYUT LTD- GEQTECHNICAL LABORATORY

o

KOTTIVAKKAM CHEMHAI
Hamag & Addrass of the Cusiemar Wiz WEN Homes Private Limited, Amalndakarai. Ch-28 Customer Reference 1 Emal Conlwmalion
Sample Description Sl Hamngla Peried of Testing 3 DEOTR0E % 10020
Scurce of Samph Customer Suppied- Boreholo Ma, BH-04 Samgle Identification Mumber 1 SRCMCOEIR ALY
Sample Conditian + Eatwlactory Test Repoer Na, : GT-ZMIBH4
Tesi Method ! A3 pr Buraau of Indan Standards Report Dabe - 1aTR021
Sarrgle Recoipl Dabe O - E g | . Test Aepon Pages ;. COne Page
Table-2.4 Labomatery Clyssification of Soll Samples from BH-04
Fies Gorminad (F30 Coarss Graiesd (26|
Y - : = : o AR GOT AHAL Y51
£ 5 1% _|#7 iy 2 ;5 55 PER IS 2020 V) - 1988, - & I5-olasan
THHH R EI A E - 2ok elele el
o E ghﬁ EE& Eng ;g E :':;g EE ;a j ung alzlgls: “|E|E|E |8 3o
el fega B | B (s 0 | BTl lele e (B o it 5 T
a HEL ng E2 EE' g ; Bgg E ! i 1153 15 & §
2 |72 |2 ] g H d E
1o 15 |=m] 175 HE BEE 214 10 e 261 =) Awer | @ manfzan | - Fa=son | Fo=son || Frasos
o m | &8 CiO=RI% S atll el mafl e e = B D 5% 5M
wf a2 [es] ez | sss | wr | e 13 i | e | cosson | ssew i f| 12 Jzaafarr mulu: : Berme =% G
Al & | 88 165 T (rf-} 1T (K] 140 a4 COS0% | Abow a0 § o § 134 565 0 = W e 1NIE BC
50§ =4l | 58 - = ChEr 00 § &7 e | akx My - [ FYPS LY =1
Al | =ei0 | 55 - - o G BF | an | 2oe§ s 244 - = W [ares <hbrg ot 1|
ta oo ss| - e go | tr Janeme ] arn : VDwswa | <S0% sl
= EKD OF REPGAT
Diipen e Gonuiiony duiihvisriiea Signaiory
118 T 1o, PEaists ArvasPid covrespaad K Tu mampln mosisd "
473 Theaa fuebind il i b for moee an &5 gy from Pe dile of bee of bal regor] mooepd bs e camn a8 serpensd By e Gepsble ngulsbors 5
33 Arey comecios n Ods ke s aesindsies D ngpots A AROTH
[Trctaical Manager]




gsfomanive LABORATORY
GECMARNE COMSULTANTS PYT LTD- GEOTECHWICAL LABORATORY
Pigees Mo 44-2ALE1 085, (44-7AAROHE 0T AR ROAD: IEATEARA HALUAR BTt

®

LR A SR DN AL KOTTIVARKAM, CHENNAI
Mama & Address of the Cusiomer : Mifs VEN Homss Private Limited, Amadndakaral, Ch-28 Caiatomar Raference Email Confrmason
Sample Descripthan :  Gob Sampla Poricd of Testing DRMTINIT 1o 1072021
Source of Samplo ¢ Custernar Suoapled- Borshol bo, BH-08 Sample idantification Mumber P SEIGMCTN A0 1 SN HOS
Sample Condition : Satisiackory Tost Report Ko, 1 OT-F42EH-DE
Test Method 1 &6 par Bureau of Indan Sandands Rapar Date v 10T
HMEHHENTI ] D?lﬂ:&ﬂ-i‘l Test O Page
= Tabie-2.5 Laberwiony Classification of Soil Samples from BH-08
Fina Geained (TG Courwe Deninnd (205
- : : : e = EF CRLAE] SIZE ARAL YRS
E FE = EE 5 = A5 PER IS 3729 |P-V) - 1805, 5 13-Notation
g i phE Eti faw i Eiz = i gﬁ Ra-2012 5 ] g i
2ls - -
AR EHEH IR HH i nnEaaaHHUE T
g loel|za % = B w £ e EJE)Z]E]|S & § 3
SR HE U i EE R HEH HHHE REARAE
£ ghs|3ed o * ag 2 AERE 5
E E ﬂ '”E ! - ]
10§ =008 55 RET 462 e o ¥ 11 M Co=0s | Ahowe oo | 3o §@ed fmaa ) ane ) B4 = ] . DT =% =0
2o 2 | 8BS 152 ara (E1] 213 11 LES ] ET S C=NrE | Sbhove no | 24 | 2548 8 My aly - = - A Dot <Gl =0
q0f a1 | 8sl] e 20 ME 214 1.2 ] P | Goehin | Abeve Do 2y f3ag T &7 e e-og -
an| 56 | 8a . 2 - 135 | s - - . oo | 67 | 362 § M2 F ) - ¥ Denee % 5H
5a] 48 | 82 158 e wr LEE 12 irE | CosnR | Abowm oo § oo § 104§ &2 Ll - [sane eI Lo
(1] m 55 - . & - - = - nn 17 || 283 & Fak) - . Dt <50% B
T.Ef =100f 55 - - - - - - Coh0% : oo | on | aea | aea 299 - - . Dot <50% =M
“ EMD OF REPORT™
Lo el Coveiiovon turihoraed Sigratnry
{17 Than banird rciadts Furmished oomespones 1o Pe mmple receieed : -
{21 Thal gl sovemples waid] vl bt pilisincd 04 mois than &5 Sy from P dabe of s O 151 PER] Ea0od| i I Gl A8 feaned by the spakcath reguissons L
{711 Bavy cxzariecini i1 IFas re{udis arranliciaien T neaoets . WINCTH

e

[Technical Elangaer]




GEO MARINE

T T P

Table-2.6 Results of Ehem?al Analysis
—

Water

SL Bore Chioridas

Ma. HolaMo. {_Eﬂ]
1 BH-01 fd4
i BH-02 137 117 20 T 7

| |
3 BH-03 133 124 1.0 T2 2] B4
4 BH-04 270 i 148 134 20 712 T8 58
5 BH-05 2.50 T.28 135 128 10 .24 82 i1
- -




3.0

3.1

3.2

3.3

CHAPTER-3
GECOLOGY & SUB-SURFACE STRATIFICATION

Preambla:

Geotechnical investigation camed out at a specific sde provides location specific sub surface
engineering characieristics, However in major project sites where the consfruction activities
spread aver a very large area localion specific sub surface strata characlenistics are studied
together with the geological mapping data.

This is required fo incorporate the mpact of any documentsd macro-level geoclogical
charactenstics of the region on the foundation design, imespactive of the location gpecific sub
surface strata characterstics.

in view on the above, though i is beyond the scope of the present study to carry out macro-
leval geclogical investigation the regeonal geology based on the published data is presented
and discussed.

Climate and Rainfall:

The study area recefves the raim under the influence of both southeast and noriheast
monsocns. Predominantly northeast monsoon contributes rainfall and most of the precipitation
ocours in the form of cyclonic storm caused due 1o the depressions in Bay of Bengal. The nosth
east monsoon oocurs betwean Oclober & Decambar, The soutfwes! mansoon rainfall is highly
grratic and summer rains are negligible

The nomal annual rainfall over the study area varies from 1100 mm to 1200mm
Gaomorphology:

Chemnnai district forms part of coastal plains of northern Tamdl Madw Major part of the disirict is
hawing fat topography with very gentle slope towards east, The altitudes of land surface vary
fram 10 m abowve MEL in the west o s8a leval in tha &ast.

Fluvtal, manne and erosional landforms are noticed in the disinct, Marine transgression and
regresssons and nec-tectonic activity during the recent past have influenced the morphology
and resultsd n vanous presant landforms.

Meandering sireams with small sand bers are present along the course of Adyar River. The
pediment and buried padimert in Guindy area in and around the resarvad forest, is the only
area where the ecological sysiam is less disturbed, while the other areas are complately
disturbed by built up area with large-scale human inferference and poliution,

Geology of chennai district:

Channai district 8 undarfain by vanous geslogical farmations from ancient Archaean to the
Recant Allnaum. The geological formations of the district can be grouped into three wnits.
namaely

i} Archasan crystalline rocks

ih) Gondwana (Consofidated Clay/Clayey Sit) and Tertiary sediments and

i} Recent Alluviurm

Tha Archasean crysialine racks of the district comprise chisfly of Charmackite, gneisses and the
associated basic and ultra-basic infrusive dykes.
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34 Geological Order of the Study Area:
Geologically, the present site is located in a coastal region with sub surface consisting of
sedimentary deposits. The top sedimentary deposit is under laid by upper Gondwana system,
particularly lower stage of Sriperumpudur. The formation mechanism of the sadiments is cheefly
due o transponation of surface water and marnne daposition,
The above geslogical characleristics are also observed in the direct borshole investigation,
which confirms that the present site does not depict any SUrpnsing geological features that are
differant from that of the region
3.5  DESIGN SUB S0IL PROFILE: (WRT Foundation Engineering Application)
The sulr soif characteristics oblained at the tes! location are further processed to arrive at the design
50l parameters required for the design of sub stnscture using the following shear strength
comelaticns with respect to the Standard Penatration Test Values of differant layers,
& For Coarse Grained Materfal Ref. 15 E403 to estimate Angle of Shearing Resistance
(Reproduced and shown in Fig A1)
% For Fine Grained Material, Ref Terzaghi & Peck, 1948 to estimate Unconfined
Compressive Strength (Reproeduced and shown in Fig.A2)
Based on the above, the average dasign scil characteristics are given below:
REFERENCE BORE HOLE-BH: BH-01 Fef B.L. of G.L. (m); 0.00
) Layer Thk. (m) 5 g = Pinicastar
£ ] - 8| Twpeotswata | colo g 'E £ : | 2 '
& & &g § " *| 3 sl 2|35 8
& [T a " -
§ &7 E I o s
1.0 | 000 § 3.00 || 3.00 Silty Clay Brown 10 - Stiff irs | &7 -
: Greyish Very
20 | 3.00 | 400 | 1.00 Silty Fine Sand Brerwn 51 Daree - 205 % 4115
Greyish ery
30 § 400 | 800 | 200 | Clayey Silty Sand B #100 | e - 21 - | 425
40 | 800 | 900 | 300 | ClayeySitySand | B | 49 | penss | . | 20 | - | 3608
Grayish Very _
5.0 | 5.00 § 1080 || 1.80 | Clayey Silty Sand ety =100 Dange 21 = 425
REFERENCE BORE HOLE.BH: BH-02 RefR.L. of G.L. [m}): o.oo
Shear
" Layer Thi. () E E g = Parameters
& E E_II E Type of Strata Cobour E e ,E = a E
I o E8 = | 2| s | | 3| =
2 : £ 2
Greyish i
1.0 | 00D § 300 | 300 Silty Clay Bvuarit L] Gaift 17 60 -
Greyish Medium
20 | 300 | 600 | 300 | Clayey Sity Sand Brown 18 Dienige . 18 = iz 4
Greyish Wery : )
30 § 600 | 1060 | 460 | Clayey Siky Sand Brown | 2100 0 21 42 5
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REFERENCE BORE HOLE-BH: BH-02 Ref R.L of G.L. {m): 0.00
z Lyt T i E ‘Sl s = F‘il‘aimr:
F =l = .E’ a E E n
i ﬁ 8 o Type of Sirata Colour E @ i : £ §
ks | - =1 5 =
g g EI $ E & d| =
1.0 | oo0 | 200 | 200 Silty Clay Brown | 12 £ shff | 185 | B0
; Greysh Medium
20 | 200 | 400 | 200 | Clayey SitySand | g 24 | eras - s - | 42
3.0 | 400 | 500 | 200 | Clayey Silty Sand G"EH f8h 1 47 | Dense 20 40.23
. ish
40 | 600 | 780 | 180 Sitty Sand G'H*'“ =100 n"';fg& - 21 | - | 425
REFERENCE BORE HOLE-BH: BH-04 Ref R.L. of G.L. {m): 0.00
Shea
Larpne Thit. () 'll?; -E = Flmmtlru:rl
g o = B 32 é E
[ ~ = 5
% @ E El Type of Strata Colour i ; - 2| g E
(-1 [} = 5 - = =
o 5 ¢ (lz] ¢ <| 2
1.0 | Q00 | 200 | 200 Silty Clay Brown 15 Stiff 20 | 100
20 | zo0 | 300 | 100 Silty Clay Grey 26 = :‘g 205 | 173
30 | 200 | 500 | 200 | ClayeySitySana | T°¥S" | 42 | Dense | - 20 382
Greyish Very ) )
40 | 500 | 780 | 280 Silty Sand - =100 | oo 21 42 5
REFERENCE BORE HOLE-BH: BH-05 Ref R.L. of G.L. [m): 0.00
Lagar Ehic.im) E = Flflz::'rhrl
; . =l @ B .E ﬁé
L e Type of Strata Colaur = - ;
5‘ B £ gl i z E = & §
gl ; A H =
- il & 2 g] =
. Brownigh Very
1.0 | 000 | 200 | 200 | Clayey Sity Sand ned . om0 | & 21 | - | 425
: Creyish Medium
20 | 200 | 400 | 200 | Clayey SitySand | g s 2 18 5.4
: Greyish Very
3.0 | 400 | 600 | 200 | Clayey SiltySand | 3 B | pence - 205 - | 416
: Greyish Very ) .
40 | 600 | 780 | 1.80 Sity Sand 5 85 | pence 21 425
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CHAPTER-4
FOUNDATION SYSTEM

PREAMBLE:
In the design of foundation system, the siress-strasn compatibifity of the super struciune, sub
structure and the bearing strata should be satefied both individualy and as a combined
system. In view of this, the following data are needed for the design of foundation system,
dafimed in 1erms of the type of sub struchere and the bearing streta characteristics,
#  The super structure charactenstics along with the koading pattern on the sub sinicture
= The sub soil characieristics that define the required substructure configuration for a
safe transfer of super-structural loads to the bearing strata
Considering the above aspecis of the foundalion design, the suitable type of foundation
system is presanted below
PROPOSED STRUCTURES:
An understanding of the proposed construction and the order of loads on the foundations is
needed for choosing the approgriate foundation-system. In the present case, the proposed
structure is configurad with ground and ane or bwo upper floor (residential villas),
For this kind of struciure, the column loads could vary between 500 kN to 750 kN depending
upon the spacing of columns and spans.
The sbove mentioned loads have no bearing on the design of either sub or super structures
and are mentonad just to provide an insight to choose an appropriate foundation system with
respect to subsol conditions.
SUB SOIL STRATIFICATION:
Thie suid soil in the project sde is ciagsified as two layered system based an the characteristics
of the sub scil formation encounberéd in the investigation location, The stratification of the
project siie is ag given below

Layar-1 0.0m fo 2 0md 3.0 Sh to Very SUf, Silly Clay

Layer-l 20mi3.0to8.0m Dense to Very Densa, Clayey Sand/5ifly Sand
WWibinder

FOUNDATION SYSTEM:

For the kind of proposed construction and swb soll condfion shallow foundaton can be
adopted. In the project site, though the sub soil is good from shear strength consideration
from soil valume change considerations (high to moderate free swell index in the fop 3.0m), it
is recommendad 1o adopt soil replacamant technique within the foundation french.

in the present case, isolated column fooding can be kocabed al @ depth of 1.05m over a well
compacted sand-gravel (1:1} mix or quarry dust of 450mm thickness. Thus the overall depth
of foundation excavation will be 1.5m below the exdsting grournd level,

The allowable nef safe bearng pressure at 1.5m below the existing ground leved borehole
wise is given in Table- 4 1. The schematic arrangameant of foundation & presanted n Fig. 4.1,
Typical computations are presented in Anneoore-1

kS
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TABLE-4.1 RECOMMENDED ALLOWABLE SAFE BEARING PRESSURE

Depth of
De
Foundation » h;‘;ﬁ' o Fnu::;tﬂn Safe Bearing Elastis
S.No. | Ref Borehole || Excavation balow Replacemant| from EG. Dy Capacity Settlement
EG.L m) im) (kPa) {mm}
(D4} (m)
1.0 |BH-01 & BH-02 1.05 100 9.38
1.5 (.45
BH-03, BH-04 &
240 BH.05 1.08 200 224
1,05m BOLATED FOOTING

FIGURE-4.1: THE SCHEMATIC ARRANGEMENT OF FOUNDATION
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CHAPTER-5
RECOMMENDATIONS

For the kind of sub sofl conditions open foundation system coupled with soil replacement
Type of ground improvemant technigue within the foundation can be adopted,

The depth of foundation excavation can be 1.5m below the extsting ground level and shall
be back filled with either sand-gravel mix (1:1) or quarry dust of 450mm thickness laid In
non-compacted layers of thickness not more than 150mm and compactad at oplimum
moésture contant using a plate vibrator,

The footings can be located at 1,05m over the prepared bed and can be designad for an
dliowable net safe bearing pressure prasentad in Table 4.1,

Aﬂmhrmaluﬂh‘mdadnitgﬂdihaamulnbnmmu:ﬁucﬂmumu{
column grid.

The ground floor shall be minimum 1.0m above the natural ground and the plinth shall be
filled with sand-gravel (1:1) mix { quamy dust. This height is recommended to contain the
influsnce of soll volurme change on the fieoring. In case floor is nof raised the ground foor
shall be construcied as a suspended R.C.C. slab,

m-dmmmnhgm“uramwmummmmm
limit of 500 mg/l as per IS 456 Table 1.0. No special steel is required for the construction.

Comesponding to the sulphate contant in 2-1 Water-Soil exiract and ground water use
Tabde 4.0 of IS 456 Clausa 2.0 for minimum cement content and maximum waler cament
ratic. Mo special cement is required and ordinary Portland cement can ba adoptad for the
congifuction.
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

1.0 COMPUTATION OF BEARING CAPACITY AS PER I5:8403

Ref Borehole BH-M & BH-OZ
1.1 Geometrical Data :

Shape of the Foundatisn Squm .
Dapth of foundation excavation below E.G.L (m) 1.50
Sail Replacement wilh Sand-Gravel M or Ouarty Dust im) 0.45 -
Depth of foctng "0 im} 1,05
. Breadth of Foating "B” (m) 3.00
- Lengih of Faoting "L" (m) 3.00
B 120
Indination of Yerical Load with the Vertical (a) .00

1.2 Soll Data :
Typa of Effective Bearing Strala  Clay
Design SPT "N° of the Bearing Stretum:  7.00
Type of Bhear Failure: Genaral

Undeaingd Shear Strength (Cu) 46.67
1.2 Design Parameters:

Bulk Dersity of Soil above the foundation depth [v..) 18,00
Water Table Comecton Facior (w) (.50
Effective Cwarburden prassure at foundation level (g) 12.00
Bearng Capacity Factars
W, = 514
Ny = -
M= -

Shape Faciars
55130

Ireshinaabsne Fasisr:
= 1.00
1o -
14 - -

1.4 Ultimate Bearing Capacity (Qu) :
Ou=Cu*Ne*Se"Dctle 3430 kPa

1.5 Safe Bearing Capacity (Qsafe) :
Factar af Safety (F.S); 260
Caale . 137.20 kFa.
Bay O, 100 kP&

1 Computation of Settement I'm'-lluhnum F‘I'EI;IJI‘!-II'H] Size of Foating: |as
per 13:8008-Part-I-Rel. Eq.11) (Elastic Analysis)

The irmediste elastic setement (5,)= qB{1-m*IE,
q= baanng pressure 400000
Poission's Ralia (p) 0,20
Maodulies of Elmeticity [E.h;Fl:er .FEIE-EII:II'I E Bowsls 1996, peged 16, Teoles 6, Japaness

- - design standards) -

Modulus of Elastcity (E, 23333
Size of fooding considered for maxmum setbemantim) 3.00
Influence fackor 0.95
Rigidity Fachor ©.80
Etastic Setlemant (DH, | §.348

. - ¥ <50
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

1.0 COMPLITATION OF BEARING CAPACITY AS PER 156403
Raf Borehoie BH-08
1.1 Geomatrical Data :
Shapa of the Foundation Square
Depth of fourdation excavalion belsw EGL (m) 1.50
Soil Replacement with Send-Gravel Mix or Quarry Oust (m) 545
Depth of footing "0 (M} 1.05
Breadih of Footing "B (m) 1.00
Length of Footing “L* (m} 1.00
B 1.C0
Incliration of Verticad Load with the Verlical (a) 000

1.2 Soll Data :
Type of Effeclive Bearing Strata | Clayey Sand
Design SPT “N° of the Beadng Stratum:  25.00
Type af Ghear Failure: General
Angle of Shearing Resistance 34.50
1.3 Design Paramaeters:
Bulk Density of Soil shove the foendation depih [y...) 18.00

Walter Table Comraction Facior (w') Q.50
[EFfesciive Overburden pressure af foundatian kevel (g) 12.00
Bearng Capacity Factas:
M, = WA
M, = 31.81
M, = 4547

Shape Factors,
S:= i
5, 120
B, = 0.80

Depth Factors |
o= -
D, = 1.03
D, = 1.03

imchnation Factor:
l.= 1.00
L= 1.00
= 1.00

1.4 Utimate Bearing Capacity (Qu) :
Cu=q*(Ng-1)"5g"0Dg"lg + 0.5"B"p"Ng~Sg Do g’ 624.23 kPa
{g should be read as gama)
1.5 Safe Bearlng Capacity (Qsafa)
Factar of Salety (F5): 250
Cmafe : 24564 kPa
Say Opusy 200 kPa

2 Compuiation of Sstbement for Masimum Pressure and Size of Footing: (as
per 15:3008-Part-I-Ref. Eq.17) |Elastic Analysis)

The immediate elgstic setBement {5,1= gB(1-m°E,
g= beanng pressure 200 00
Poissions Ratio (u) 0.20
Mioditus of Elastizity (E iRel Joseph E Bowels 1955 paged s Table5.6, Japanese
gesign standards)

Modulus of Elasticity (E;, 65000
Size of lpoting consdared for maximum settlemeanijm) 1.00
Influencea factor 065
Rigidity Faciar 0 83
Elasbg Satlement (OH, | 3 24
3& '-m
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Angle of Invesua | Frivoss (Deg)

| V.Loose' Loose

o Meditm

8,

X Dactas
K

F::( Very Dense

100 S99 B0 70 &0 S0 40 30 20 10 O

Bramidasd Peibetratish Redbidasce (05 Vabo)

FIG. A1 Relation Ship betwean Angle of Internal Friction &
N-value (Reproduced from 15:6403-1881)

Srandard Peretration Reslstence - N-BlowsMeme.
i

10
/ |
5

1 2 3
Unzanfined Compressive Strangth of Satursted Clay (qu). kg/sq cm.

FIG. A2 : Relationship between UCC & SPT-Value (N) of
Saturated Clay {AferTerzhagi & Pack, 1948}
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

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