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CHAPTER-1
INTRODUCTION
1.0  Project Information Matrix
MNature of project  : Proposed construction of Residential Building (Stilt+5 Upper Floors)
Project Owner : Casagrand Bullder (P) Limited,
Project Location  : Neelankaral Village, Sholinganallur Taluk, Chennal.
Job Code ( GEC-JC-GT-4037

1.1 Scope of Work
1.1.1 Field Work
«#+ Conduciing eight soil investigation bore holes of 150 mm& NX diameter up to 23.0m depth or
up to the refusal strata with SPT=100
< Conducling Standard Panelration Test (SPT) within the borehole at every 1.0m deplh interval
up 1o 5.0m and therealer al evary 1.5m depth interval up o termination depth.
% Caollection of Soil Samples and undisturbed samples from the clayey strata with SPT-value
less than 15.
% Collection of waler samples if groundwaler table mel within the investigation depth
1.2 Laboratory Work
< Natural Moisture Content
< Atlerberg's limits
% Grain Size Analysis
<+ Chemical Analysis test on soil and waler samples 1o give pH, Chiorides and Sulphates

1.2 Structure of the Report
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CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

Preamble:
Eight scil Investigation boreholes were put as per the planning of the engineer in-charge and
lhese locations are shown in Fig.2.0.The equipment used and the methodology adopted to
carry out the fieldwork is described below.
Methodology of Field Work:
Equipment Used and Method of Drilling:
All the boreholes were sunk by canventicnal rolary drilling rigs. For borehole Methodology
followed for boring conformed te |S: 1892 -2000. Boring was progressad by the cutting action
of rotating bit with water circulation and stabilizing the side of the boreholes by using casing
pipesfbentonile slurry up lo reguired depth to prevent collapse of sidewall. Boring was
continued by normal boring process using MS sail culter in soil. However, Tungsten Carbide
(TC) bit drilling was resorted fo drill in highly weathered rock stratum where the normal boring
process became slow, Diamond Core (DOC) bit drilling was adopted in moderately weathered
rock formations where penelralion using TC bit was became slow.

Standard Penetration Tests:

This is a field test to determine "Panetralion Resistance of Stratum at the Test Depth”. This
has been conducted in the boreholes generally up fo refusal depth using procedures
described in 15: 2131- 2002, In this test, split spoon sampler (50.8 mm OD and 35 mm 1D} has
replaced driving bit. Sampler is then driven by dropping 63.5 kg hammer on top of driving
collar with free fall of 75 cm. The length of sampler is 60 cm.

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

Collection of Soil Samples:

2.1.3.1 Disturbed Samples:

214

The SPT-samples collected were used as dislurbed soil samples. These samples were used
for visual and physical identification and for conducling laboratory classification tests as per
.5.1498-1970,

Collection of Ground Water Samples:

One representative water sample from each borehole was collected afier 24 hours of
completing the borehole it water table met within the investigated depth.

Note on Groundwater Table Record:

%+ Groundwaler table cbservation in geclechnical report is predominantly to arrive at
loundation design criteria and shall not be construed as design guidelines for the
design of dewatering systems

< The groundwater level indicaled in the bore logs is specific to the duration of
investigation and intensity of the monsoon rains during the time of investigation.

2



Hence, the level shall be laken as guidelines only fo plan the investigation for the
dewatering system

% Mo foundation excavation or basemeni excavations | anlicipated within the
groundwater lable zone shall be carried out without implementing groundwater

lowering schemes

2.2 Laboratory testing:

221

2.2.2

223

23

On Coarse Grained Soil

On the representative samples, sleve analysis lests were conducled to arrive at grain size
distribution. These lesls were conducled as per .S.2720 (parl 4)-1885 and lhe resulls are
presented in Tables-2.11o 2.8. The graphical representation of grain size distribution curve for
the reprasentative samples in each bore is presented in Fig. 2.8 to 216,

On Fine Grained Soil

On the SPT sample index property tests were conducied to estimale consislency. These tesl
resulls are presenled in Tables-2.1 1o 2.B. The graphical representation of hydrometer
analyses curve for the representative samples in each bore is presented in Fig.2.17 to 2.21.

Chemical Analysis Tests
On representative soil and water samples chemical analysis tesls were conducled lo estimale
pH, Chloride and Sulphates and these resulls are presentad in Table - 2.9.

Summary:

The four locations of the field investigation boreholes are shown in site plan given in Fig.2.0.
The average sub soll profiles encountered at each location along with their classification and
engineering properties are presented in Figs.2.1 to 2.8,
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W5 - Wash Sampla I3 - Cieameing Ba DATE Rl i) CASING DEPTH (m) || 100
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& BORE S0LE ks ! BH-03
Y SITE INVESTIGATION RECORD :
§HEDT 2 | UF] o
e PROPOSED CONSTRLUCTION OF RESIDENTIAL BUILDING (STILT+5 UPPER FLOORS) e o
AT NEELANKARA! VILLAGE, SHOLINGANALLUR TALUK w |
LOCATICN Mn;::lu! Tﬂgu;i MACHINE Mo, CR-01 CHAINAGE [m) BORE START BATF 27072022
STHLCTURE SHN+ 5 Upper Flaars DRILLMG METIO0 Hml'lf = DESRE LND DATL 27072022
CO-ORNANATES
BOB CODE GEC-JC-GT-4037 FLUSHING MEDILIA Bentonite TOTAL DRILL DFS |
Gorl i
g |rinepreaessl . lcowesss|  SPT Details Sample Details | Layer Data
i o] E
ﬁ - Time O om e o Elorarsiom. -
254 SE 5§ g -] I o | Tioe [ in] £ Geotechnical Description
= £ el b g e | & | & nica
3 Sl b | win =3 E g . | & il o= a & &
r +
- 0% | 58 +
o Te sC %
- 10 | o4 +
11 v5om Penel For|>100f1100 || 7 | 88 [-10ft *
; 50 Filowes 1.3 iz
' *
10| 20 +
: To sc] - | - :
C sl 1w | 23 ¥
5 -
[ 4
- Yiom Pemat, For| >100]1250 || & | 85 |-1250+ +
o 501 Blows 1261 +
— 13 0| 45 *
- Ta scf - | - ¥
- m | 48 =
o .
) *
14 1 1om Ponet. Forl 21001400 || 8 | s5 |-140] *
- 50 Blows 1411 =
- 1| =20 -
- To se : i Erowen, V.Dense,
o 1 a7 Completely Weathered Rock, Descant
— tth p * tram Granite Rock
F E +
= E 13em Penet. For| >100§15.50 || 10 | S8 |-155] +
r 50 Blows 15,63 +
i *
- 12 | oo "
- To 5G & A
- 12 | oo
- +
- +
— 17 SPT Hammer |>100[17.00 | 11| ws |a7o)™
- Aebounded .
- +
: 12 | & » Ly
— 18 To 56 :
- 12 | 47 .
- SPT Hammar | >100[1850 | 12 | WS | -1858+ «+
i Rebounded +
- +
— 19 13 +
- To 5C - -
- 13 AT rammae | 1001250 | 13 | ws |85 4 195
C +
o mm H Bl'mlih.
L 20 FoEs Moderately Wealthered Rock, Descen
1 . Irom Granite Rock
8 - Gorg Sample S - Dishar'bod Sample LOGGED VINOD FRADAF PRAOMECT SITE DETAILS REMARKEE
ES - Hpif Bpoan Sample SC - Soil Cultar DATE T mmm' 0.00
UDS- Undkstured Sample TEE - Turgsien Carvlde B CHECKED JalL EEL YASIN WATER TABLE [m) I .00
WS- Wash Sample D - Diamand Bi BATE Inmen? CASING DEPTH (m) | .00
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® B3N HOALE Ko BH-03
G SITE INVESTIGATION RECORD -
_ SHEET 2 [J::IF:L 4
SR BT AN PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING (STILT+5 UPPER FLOORS) s G e ki Bamm |
AT NEELAMKARAI VILLAGE, SHOLINGANALLUR TALUK M o
LOCATION mm’hﬂﬂ;: MACHINE Na CR-Er CHARMAEE {m| BORE START DATE || 27072022
STRUCTURE SiiH+ 5 Upper Finars DRILLING METHDO Rotary N BORE END DATE FTatizngg
CO-BHDINATES
OB CODE GECJC-GT-2037F FLUSHING FEDILIRA Bentonkte E TOTAL DRILL DAYS 1
-l brﬁlnu progress
b = = [ Gore Dotails SPT Details Sample Details Layer Data
- T 8 = # Blowsiem L
4 ) I L P =g < e | 1s
o B i - | Mo | Type |RLimill & z Geotechnical Description
gl 8 He | wn | ERLS % 21 ﬁ E E 51 & g =1 2 ppti
= M= E (=] ! =
- N BEED B PR
B To 5] ] 15 a + +
- 15 | 30 2050 | 14| C8 |-205f+ + +
- S Greyish Black,
= i5 | so - Moderately Weathered Rook. Descent
- fram Granite Aock
- To B || 27 10 + + +
F 16 | 40 +
N + 4 #
- 2| O I B e R e e e e
17 | o7 o+ Grizyish Black,
E Te DB | 52 | 30 +  + Slightly Weathered Rock, Descanl fram
E 1F:3 a9 + +  F Granila Rock
E 2300 | 16| ¢85 |-2a0ftat 228D
— 74
— 25
— 26
e 77
— 2
— 20
-
CS - Core Sample 5 - Distwrbied Sampls LOGGED VINGD PRADAF PROJECT SITE DETAILS REMARKS
55 - Spli Bpoon Sampls 5L - Gail Girtvar DATE THOT 032 GROUND LEVEL {m) 0.00
UDE- Undsturbed Samals TES - Turgsten Carbice Bi CHECKED JALEEL YASIN WATER TABLE {m) 1.00
W5« Wash Sample D - Diameond B DATE 10:08/2022 CASING DEPTH (m) | 3.00

Borehole terminated at 23 m depth below E.G.L

FiG.2.3 Sub Soll Profile at BH-03 Location
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| BORE HOLE Na EH-D4
= SITE INVESTIGATION RECORD .
{} = welET i ] oF | 1
R PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING {STILT+5 UPFER FLOORS) ik oA ks st | “/_
_ AT NEELANKARAI VILLAGE, SHOLINGANALLUR TALUK K
LCATION Heelankaral vm." BARCHANE Mo CH-m CHAINAGE [m) BOSE STAST BATE 2072022
Shelinganabie Taluts
STRUCTURE Baift+5 Upper Floors CEILLING METHOE Aotary " . aomE enooaTe | 2B/072022
CO-CHOMATES
Jon oboL GEC-JC-GT-4047 BLAPSANGE MLDILM Bentonite E - TOTAL DRILL DAYE 1
é mm:mm 1 Care Deluits SPT Details Sample Details Layer Data
E B Tirw & S = -u: # Blaws'cm 5 5
- £3 = I - = S
§ o g E!'. 1r:: ] g «lslsle é ;-; Mo | Type [RL m) E. - é Geotechnical Description
% He | Mo f 28 ) S .:E £ Ja|é ]|z [&”
: ol
E I 0 ! Filled up Soll
1 00 Brownish Silty Sand with Brick &
- Bulldung wasfe Maiarial
; 090
# I P
E o8 | 40
F Ta s5C - -
C 41
- Brownish, Moist, Very Sofl Silty
- 3 ef{e| 1] 1 foo | 1] ss|-an CLAY{CH) Silty Clays of high
. o6 | 48 e plasticity
- To | sC /
- o8 | s0 ’//
:_ 4 11111 2 400 2| 55 | 40 2140
. 05 | oo
':- Ta ac .45
- L] 01
:_,g T (B 1 e zs.m]a 55 | 50
3 § 3 {545
- ko To 5C -
I-I_ & g 12
- 11| 1] 2 fese l 4| 58| as
- .
i pa | ™ Grey, Moist, Very Loose,Poorly
s To scl - Graded, Slity SAND{(SP-SM/SM)) Sand-
L a3 Sl mixtures
:._ B 1 1 1 2 r.m J 5] 58 | 80
- 8
E To 5 - - 8.45
- og | 34
— s
- 1| 1] 2 E,su l 6| ss|as
—~ 10 85
- | L3 | 100
G - Cors Sample D5 - Disturbed Sampia LOGGED VINOD PRADAR PROJECT SITE DETAILS REMARKS
55 - Spi Spoon Ssmple 5 - Soil Cutter DATE IO GAOUND LEVEL [m) | 000
UDS Undiglrbed Sampis TCH - Tungeen Carbide it CHECKED JALEEL YASIH WATER TABLE (m) || 1.00
WS - Wash Sampls [ - Diamoed Bt DATE TR CASING DEPTH (m) || 200

13




o RORE HOLE No BH-04
: SITE INVESTIGATION RECORD
' I SHEET H] ] oF | 2
PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING {STILT+5 UPPER FLOORS) tsamm |
IFROEFECT MAME & (F BORE HOLE
== AT NEELANKARAI II.'!LL.I!'I«!:EI SHOLINGANALLUR TALUK s o
Moeiankaral Village, .
AT mdlnqmdlur Talisk FACHINE Mo CR-01 CHAMALE |m| BOIEE STANT DATE 2RDT 2022
STRUCTURE Sliltels Wpgeer Flosra DRELLING SRETHOE Ragtary N BORE END DATL PROTI2022
CO-DRDINATES
JOR DODE GEC-JC-GT-4037F FLUSHING MEDILAY Bentonite B TOTAL DAILL DAYS 1
-} Trllling progross| o
o e isirh & @ Coeo Datnils, SPT Details Sample Details Layer Data
- Tima G g Bigws/om
EE s 2 ) 2l 5 | e | 2 |2f B Geotechnical Descripti
= | we | o JES L2 E = 217 E =1 A ! g | & cal Description
K] == £ o - =
: 09 | 45
: To SC - -
E WS Gireyish Biach, Most, Medium
= 11 2 5 T 12 J11.00 T 855 | -11.0 Dense, Poody Graded, Silly SAND{{SP-
E SMISM]} Sand-58 mixuros
E 11.45
- g | 58
= Ta sC - -
— 12 10 | 03 LA LI20
- + +
- +
- 2em Panatior |2100]1250 || 8 | 55 |-1250+
o 1g.52
s 50 Blows ++ 2 Brownsh Grey, V.Dense,
=11 0| 20 Completely Weathered Rock, Descant
- To safl - | - ” from Gramle Hock
3 w| = A
C +
: - -
- + L5 | 14.0
— 14 g SAT Hammer |>100]1400 | 8 | WS [-14.00——
E — Fenounded i
o % 12 | 07 + +
- To pef 22| o +
= 13| 10 b o4
- v
F + o+ Brownsh Grey,
- - - - - 550 | 10| CS |-1585) + Moderately Weatherod Rock, Descan
- Y from Giranite Fock
— 15 14 | 30 "
- To paf 4| o Fok
o 15 b
" +
: -
— 17 |- - o ] o8 [mep= = 0
- 16 | o5 £ o+
- To DB f &2 | 29 M
m 17 | 40 i Greyish Black,,
r ¥ Slightly Weathered Rock, Descent fram
— 10| Granite Riock
D =
C +
o — = - - 18.50 2| C& |-1850+ + L7185
; 14|
—
CE - Core Sarnple - Disturbod Sampln LOGGED VINDD PRADAP PROJECT SITE DETAILS REMARKS
ES - Gple Spoon Sample SC - Bol Cuttar DATE 2RI GROUND LEVEL [m) || 6.6
DS Undisiurbed Sampla TCH - Tungsien Cartide Ba CHECKED JALEEL YASIN WATER TABLE (m) 1.00
WS - Wash Sample DB - Dlamond Bt DATE 1008202 CASING DEPTH (m) | oo

Borehole terminated at 18.5 m depth below E.G.L

FIG.2.3 Sub Soll Profile at BH-04 Location
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BOVRE HOLE Ne BH-05
- SITE INVESTIGATION RECORD
i_ [ AMEET 1 | UF[ a
S PROPDSED CONSTRUCTION OF RESIDENTIAL BUILDING [STILT+5 UPPER FLOORS) O - DR HOLE bl -.f"f
. AT NEELANKARAI VILLAGE, SHOLINGANALLUR TALUE hx
VOCATHIN Hemtanicamal ¥iEage, PAACHINE M. CAR-O1 EHAINAGE || wons stanT st || 2eioTooe
Eholinganaliur Taluk
STRUCTURE Btil«5 Uppar Fiaors DRALLING METHOD Rotary N BORE DD DATE || 29072022
CO-DRTIRATES
108 Cie GEC-JC-GT-4017 FLLISHING METHLIRA Bentonite E TOTAL DRAL DAYS 1
- |[Ondling progress
g e P SPT Details Sample Detalls | Layer Data
] Titna e Blvwsiom A
ggE Egﬁg 5 * 3 g || R.{I A Geotechnical Description
3 b E-| [} Wi 2 PO Wi ypR | F (m) = F3 & nica T
E Bl e | =8 sl = 2@ g 2 E o
- Jol
E I 0 I Filled up Soil
[ Brownesh, Silty Sand with Brick &
- m 0O D Buildung wasle Matenal
3 0
: @]
: i L1 22
- To scf - -
- oa | 1
:_ 3 0| o] 300 i| &5 | -a0
C og | 17
L 245 ¥
E To 50 - :
o na 18
:_ i o] o|1 14,00 2| 85 | 40
- o8
L 14 45
. Te |sc : }
o 08
:— 5 % (1] o 1 I:ﬂ!l 3 58 | 50
- =
E E e | 10 sllid
o To 50 . -
--. 8 0g 11
- Grey, Messt, Vary Loaso,Poorly
3 ol o = - a | a b Graded.Silly SAND{{SP-SMSM]) Sand-
E Silt mixturas
= i
- 0s | 22
: To 5C =
o L] 23
=1 1] E.m I 5| 85| -an
C og | 55 i
- T [sc) - | - 3id I
- na o8
)
E 1 1 1 .50 l ] 85 | A5
— 10 s
CE - Cots Sample (5 - Distuirted Saripe LOGGED VINCD PRADAP PROJECT SITE DETAILS REMARKS
55 - Spit Spoan Sample 50 - Sall Cutler DATE TR0 GADUND LEVEL {m} || 000
UDS- Urdisturbed Sampin TCA - Tuygsten Cartido Bt CHECKED JALEEL YASIN WATER TABLE [m} || 070
W5 - Wash Sampia 08 - Deamand BH OATE 10002022 CASIMG DEPTH [m} || 200




@ pofi woiEks | BH-05
3¢ SITE INVESTIGATION RECORD t
ELL SHEET [ ] ! nr] £l
e PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING (STILT+5 UPPER FLOORS) i i R 1¥Imm g"’
AT NEELANKARA| VILLAGE, SHOLINGAMNALLUR TALUK N J
Honlanaaral Villags, ]
LOCATION b Mmook MALHING Mo CA-0 CHAMAGE |m| SORESTARTOATE || 2E/D72022
STHACTURE SHil+ 5 Upper Flisers DARLING METHDD ﬂﬂlr\l‘ ] BOEE END DATL 200712022
EO-ORDINATES
BOB CODE GEC-JC-GT-8037 FLLUSHING REDILIR Bentonite E TOTAL DRILL DAY |
SN fgpriiad T g |corepeais|  SPT Details Sample Details Layer Data
ul =
= ' £ = » J
it ——d oD IE R 2 |20 ol . ¥ :
£=)e sEjesl o 2 £ 2 & i
= IEB 1E5 E gluw|g|lefles] 2 || Tw|rm| & 2l 3 Geotechnical Descriptian
E. Hr. | Min ,}E E E = 5 i & E, = =] o |
w0 | 10
- To | sc
L w | 1
» Grey, Molet, Very Loosses, Poarly
=1 1 1 1 2 I.og 7 55 [-11.0 Gradod, Silty SAND{SM) Sand-Silt
- THEILrES
E 11.45 ¥
- 0| 2
- Ta 50 - -
— 12 10 | 25 122120
C P
: + +
C 11cm Penal. For| >100412.50 l E | 55 |-1250+ + +
- 50 Biows 12.61 + +
— 13 i | a7 +o* o+
- Ta sol] - | - ok
4 n 51 R S
:' * -
:- 4+ &
— 14 sem Penat, For | >100[1400 |[ 8 | 88 |e0f * %
C 14.08
- S0 Blows + 4= Brown, V. Dense,
- 1 + o+, Completely Wealhered Rock, Descarn
- Ta 5C - R from Granite Rock
B Lk E 11 & #
u ™ + 4
o 5 & 4 4
o a Jem Penat. For [#100015.50 | 10| WS |-1558) + +
C 50 Blows: 15.53 + #
e 15 L
- 12| 1w b i
C To sC e
o 15| o7 + + +
s T T
— 17 SPT Hammer |>100[17.00 | 11 | ws |70t LSO
. Rebounded S
; 14 | o3 + o+
- To oaf 6| o T
— 18 14 | 47 *
o + + *
- + +
E -1 -1 - - fasa | 12| o5 |-a5)s + < Biowriah )
: S Moderatefy Weathered Rock, Descer
— 18 e B lrgeimi Granita Rock
: 15 | 18 Gy
o Te OB 40 i} T R
- 15 | o PO
3 +
- 20 - fooo 3| s |w00] * T
- G G, G, o
: Y+ | L4]z200
£S5 - Come Sample DS - Disturbod Samply LDGGED VINDD PRADAR PROJECT SITE DETAILS AEMARKS
S5 - Spil Spoon Gample B4 - Sail Guttar DATE HNOTI022 GROUND LEVEL [ || oo
UDE Undisgturted Sample TCB - Tungsien Carkide Be CHECKED JALEEL YASIN WATER TABLE (m) 1.00
WS - Wash Sampla D& - Diamond Bil DATE 10ma02 CASING DEFTH (m) | .00
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® BEYKE MERLE Sin BH-05 |
oG SITE INVESTIGATION RECORD
SHEFT 2 | nF | |
P PROPDSED CONSTRUCTION OF RESIDENTIAL BUILDING (STILT+5 UPPER FLOORS) Rt 150N u“/
AT NEELANKARAI VILLAGE, SHOLINGANALLUR TALUK fkad \.-"'7
Hoslankarms Village, = MAGE T ]
sk Sholinganailur Taluk MACHINE No. CA-01 Cral {m HORE START BATE || 2RAOT2022
STRLUCTURE Bn+5 Uppor Floors DRILLING METHOO Rotisry L'} BORE TND DATE 20T A2
CO-ORMNATTS
JOB CODE GEC-IC-GT-4037 FLUSHING MEDILIM Bentonite E TOTAL DIRILL DWaYS 1
E:J{ nrm;":‘tm 2 @ [|Gere Dstais SPT Details Sample Details Layer Data
[ e | B
- Tirm@ o m E £ . Blowgcm
gz, sBl3z] 2 =gl = 2 g ,
E szl 2 = | & N E | Mo | Typo AL il B Z ‘E Geotechnical Desoription
g Hr. | bfin, :E-EE = |z|e |8 Ex] & =]
- ﬁ + & &
- E 1 | a7 + Grayish Black,
o = To vl s | 24 o Slightry Weathered Rock, Deacent fom
E 1B + Granile Fock
:—il | | o1 0o 1| ez |-210 + 4+ +|L5|21.0
— 22l
— 2
L
o
L
L 24
25
-
— 27
- aaL
— 29
— 10
CE& - Gore Sampla D5 - Disturiaed Samale LOGQED WVINOD PRADAP PROJECT SITE DETAILS AEMARKS
EES - Spin Spaon Sample 50 « Bol Gutter DATE WO GROUND LEVEL [m) .00
DS Uncigturpad Bsmiplk TCE - Tungsten Carbide Bi CHECKED JALEEL ¥ASIN WATER TABLE (m) aTo
WS - Wash Sample D8 - Dimond Bt DATE 10002022 CASING DEPTH [m) || 200

Borehole terminated at 21 m depth below E.G.L

FIG.2.5 Sub Soil Profile at BH-05 Location
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@ DORE 0L Mo BH-D6
SITE INVESTIGATION RECORD
‘T." | ST ' I UFl 9
IR P PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING (STILT+5 UPPER FLOORS) B G T 15fmm u.f
AT NEELANEARAI VILLAGE, SHOLINGANALLUR TALUK UL
LocaTan Hestankaral Viigs, FABCHINE M ca-al CHAINAGE [m] I BORESTAAT GATE || 30/07/2022
Shotinganallur Taluk
STRULCTURE Srilss IJHIH' Floars DRFE LIMeE METHOD Rntiry' I L] . BORE EMNTH DATE 30072022
CO-DRCHNATES
1 Ciki GEC-IC-GT-4037 FRLEHING MECILIAG Bentonkte I L TOTAL BaiuL DAYS 1
- || Orilling progress 1
[ . = |comoeais| ST Details Sample Detalls | Layer Data
_E it L omfle # Blovmn crit -
fel, I E zg ¢ E l,ls
- - 12 3 . = S | me | Tyw |ALim| 2B Geotechnical Description
E o E 5 = My g ilEs s ol -4
5 He | e =8 "EI g |a E & L= = a
: oo
3 D 0 ﬁ Filled up Saoil
— 1 1% 0 Brownish, Silty Sand with Brick &
- Bulidung was!s Matarial
: 090
. 0 0w 2.0
s | m
- To &G
- 08 | 02 ;
- Brownigh Maist Vory Solt Sandy
— 3 o1 1 2 300 1] 88 | 30 Silty CLAY(CH) Siiy Clays of high
: % | 10 i plastily
- To |sc - '
- 0a 14 ]
— 4 11| 2 fano l 2| 58 | 40 L2190
r 14
" Ta &C ¥ 14.45 Brownish Grey Moist, Very Loose, Clayey)
x s | 20 Silty SAND{SC) Sand-Clay mistures
— s E 11 1] 2 oo || 3] 55 | 50 23150
. L
HHEIE “
- Ta scf - .
L & e [
1)1 ] 1] 2 I:sa J 4| 88 | &5
L 25
p— T
o 4
o Ta S0 - -
o g | 4
3 Griry, Maisl, Very Looae, Poorly
: Giraded, Silty SAND{{SP-SM/SM)) Sand-
~ & 1] 1] 2 Em l 5| 85 |80 Silt mixiuwres
C 03 | 50
- Te | sc . o
r os 51
— 0
- 1] 1] 1] 2 jaso l 8| ss|-as
— 10 85
L L4 | 10.0
CS - Code Sample DS - Digturbee] Sarmplo LOGGED VINOD PRADAR PROJECT SITE DETAILS REMARKS
- Spiit Spoon Sample SC - Sol Cutor DATE 0T GROUND LEVEL (m) [| o.00
UDS- Undsturbed Sample TCE - Tungslon Carskie Bil CHECKED J81FEL YASIN WATER TABLE (m) || 120
WE - Wash Sampis D6 - Dismong Bt OATE 1/0e203 CASING DEPTH [m) || 3,00
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& BOME WOLE K, BH-06
Ga SITE INVESTIGATION RECORD
el BMEET 2 | F I -
iy tiod PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING [STILT+5 UPPER FLOORS) P e
AT NEELANKARA| VILLAGE, SHOLINGANALLUR TAH..": A -/
HNeelankarm Y
LOCATHIN Shotl hF Tlnlg:h BARCEERT Bn CR-o1 I CHAMAGE [m] - NOME START DATE anaren:
STRUCTURL Btilta5 Upper Floars DRILLING METHOD Hatary [ ] - BORE ENIDY DATE I0OT 022
LO-ONMNATES
08 CODE GEC-IC-GT-4037 FLLFHING 181 fiLERA Bentonite | ' g TOTAL DHILL DAYS 1
T
r peichicnigny 1 g |core pormis SPT Details Sample Datails Layer Data
iz e —
T
; £ Time & m EL s Blerwyniom. =
: |2 4 M E 1o 3] & [we|melned £ || Geotechnical Descri
£ . e ._éﬁ 5 § gle E i E =] = e ¥ & ca ption
E == (=] - =
o 1w | m
u To 5C
- o | o2
- Greyish Black, Moisi, Loose Poarly
— 11 112141 6 oo 7| 85 |-11.0 Girades Sty SAND((SP-SMISM}) Sand-
= Sl mixtures
E 11.45
. 0 13
F Te | sc
L 12 1w s LS 1120
A = o+
L ¥
o 12cm Panat for =100 I::g i 55 [-1250+ + #+
- 50 Biows +
- " Brownsh Grey, V.Donsa,
— 13 10 | 30 Complotely Weathered Rock, Descen
5 Ta s - * frarn Granda Fock
5 11 | oo + 4 +
I: +
- o
- 4
_-ug SPT Hammer |>100[1400 | 8 | WS |40t Lag1ad
: = Rebounded +
E § 12 + # #
- To pe| 2| o %
— 15§ LA  +
: s
o + o+ Brovmsh Grey,
F - M5S0 | 10| CB |18E] + Moderately Wesihered Rock, Doscant
- b Irom Granite Rook
— 15 14 | 20 *
- To pe | 40 | o ok
= 15| 17 %
: L I
: : 2
17 i s 1700 | 11| o8 -11.hr"+ 2 _+lL7117.0
E 1% | 50 * & Greylsh Blach,,
- To DB a2 | 2 + Slightly Weathered Rock, Dascont from
- 17 i & & Granite Rock
18 S NN weoo | 12| cs |asoht Le {180
— 19
—
€5 » Gote Sarnpio D - Dhiturbed Sampin LOGGED VINGD PRADAP PROJECT SITE DETMLS AEMARKS
S5 - Spl Spuan Sample 56 - Soil Guttar DATE TN GROUND LEVEL jm] || 000
DS Uindsiusbed Sampls TGH - Tungsten Garkide B2 CHECKED JALEEL YASIN WATER TABLE {m) | 120
W5 - Wash Gamgie D8 - Diamoed Bl DATE 10082002 CASING DEFTH (m) | 200

Borehole terminated al 18 m depth below E.G.L

FiG.2.6 Sub Soll Profile at BH-06 Location
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BaRE WiLE Ne BH-0OT
e SITE INVESTIGATION RECORD
G shpEt i j_n-i 1
PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING {STILT+5 UPPER FLOORS) 1sdiren \/
FROULCT Pohivid Dad oF BOML isoLl
AT NEELANKARA! VILLAGE, SHOLINGANALLUR TALUK un
LOCATION Hosinciaral Viliage, PAACHIME Sig, CARO1 CHAINAGE [m] I = BORESTARTOATE | /0772022
Shelinganalius Taluh
STRUCTURE Hih+5 Upper Fisors ENGILLING MIETHOO H.l:l“hl' I N - MORE LNOVOATE ANDTR2O022
CO-DRCENATES
108 COGE GLC-JC-ET-3037 FLUSHING RITTHLR Bentonite l ] " TOTAL DRILL BAYS 1
',Jf - L"—‘ m"'“‘“‘“‘“ & i || Gare Detalls SPT Details Sample Details Layer Data
i S R A E"
el Tim 5 E Bicwee ! &
fe e J3815%] = mesiot g, [P o p
o g s~ 8 1.l=]e E 3 E we | Tww (ALl 2 £ 5'5 Geotechnical Description
E:; He | mn g =208 g g |a :.3 g - A
: 0o
- 0 0 0 Filled up Soil
- rowenish, Silty Sand with Bric
=i B n,Silty Sand with Brick &
- o Bulldung waste Malarial
j- & B I] L1] 2.0
L oo | 40
d Te sC
L wa | 4 . .
§ Brownigh,Maist, Very Soft Sandy
~ 3 of|aojf1 1 308 1| 85 | 30 Silty CLAY{CH) Sdty Clays of high
E o | so < plastaily
E To 5C k
- 09 | st /
= v 1] 2 feso I 2| ss |40 7412 40
- 08 | 58
- To sC Tl
o 10
— 5 g il1] 1] 2 fsoo 3| ss | &0
E = L )
L 2] 0| 45 Brownish Grey,Moist, Very Looss, Clayey]
- -~ Silty SAND{SC) Sand-Clay midures
- To scf - | -
o . 10 11
i 1 k| 2 [Eﬂ l 4| B85 | 65
- g5 13| 7.0
: To | sc
- 10 21
—_ o]y || 2 E.m I 5| 88 | -80
- o | =
" To 8C . A5
F | 3t iy, Molst, Vary Loose, Poary
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Grain Size Distribution Curves
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HYDROMETER ANALYSIS CURVE



—a—Bore Hole No: 02 Depth, 3,0m

(FINES) Silt and Clay “ Sand

100.0

90.0 - i RS SE A S

BO.O + | = : | S P S ] O e | ]

o
=]
o

|
]

% of Fines
8
o
l

b
L=
o

&
o

10,0 | | . _ |-
: : '

0.0 L | | il L . =il
0.001 0.010 0.100 1.000

Particle Size Diameter (mm)

Fig 2.17 Hydrometer Analysis Master Curve

32



—#—Bore Hole No: 04 Depth; 3.0m

(FINES) Siltand Clay

Sand

100.0

900

800 -

|
|
i

% of Fines
w
[=1
[ = ]

e
T |

200 -

10.0

0.0 -
0.001

0,010 0.100
Particle Size Dlameter (mm)

Fig 2.18 Hydrometer Analysis Master Curve

33

1.000



== Hore Hola Mo: 08 Depth: 3.0m

(FINES) Silt and Clay H Sand

90.0 : SIS Lo S N | —

BO.O0 +— ! ol ] ! i} ; = Ll ]

0.001 0.010 0.100 1.000
Particle Size Diameter (mm)
Fig 2.29 Hydrometer Analysis Master Curve




== fore Hole No: 07 Depth. 4 0m

{FINES) Siltand Clay Sand

1000 + : > e ==

90.0 f : i }

20.0

700 +—L L | . 55 -

60.0 : gt _— |

g
= 200

£ 400 -

300

20,0

100 +—

0.0 s 1
0.001 0.010 0.100 1.000

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

35



——Bore Hole Na: 03 Depth; 3.0m

(FINES) Siltand Clay “7 Sand

100.0 , : : — ‘ =

90.0 | B

) 1 ] PR, P ' |

100 j bl L] : — ;-!—
! : . K

0.001 0.010 0.100 1.000
Particle Size Diameter {mm)

Fig 2.21 Hydrometer Analysis Master Curve

36
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Fine Grained (FG

Sub Soll Classification

Coarse cid Ca)

=Dso/D1o

Ce=D135"/(D10x Do)

IS-Motation

ve Density

NMC= Mature Moisiure Content
LL = Liguie Limit

= .".l.. .-;'.'---
Cu = Unitormity Coetficipnt
C: = Cosfficlem ol Curvature

Ip = Plasticity Index
it = (LLNMC)ip

SL = 5Fu-|nk= Eiml:
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Table-2.6 Laboratory Classification of Soll Samples from BH-06

Eil e - —— Sub Soll Classification —

w Fine Grained (FG s Coarse Grained (CO)
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Table-2.7 Laboratory Classification of Soll Samples from BH-07
Sub Soil Classification
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Table-2.8 Laboratory Classification of Soll Samples from BH-08

Sub Soll Classification

5 I5-Notation
a
2 §
- a
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Table-2.9 Results of Chemical Analysis

Water Soil (2:1)
Depth of Depth of

SL Bore Sample Chiorides | Sulphates || Sample Chlorides || Sulphates
No. | HoleNo. (m) pH || (ppm) {ppm) (m) pH (ppm) (ppm)

1 BH-01 1.50 740 1972 TE9 3.0 742 1854 698

2 BH-03 1.00 7.40 1967 833 4.0 742 1B36 703

a BH-05 0.70 740 1911 B10 3.0 7.42 1854 715

4 BH-O7 1.40 740 1935 a7 4.0 742 1841 708
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3.1.1

3.2

CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

Preamble:

Geolechnical investigation carrled out al a specific site provides location specific sub surface
characternistics based on which the design of sub structures/feundations is generally carried
cul. However, the macro-level understanding of the sub surface is also needed for a
comprehensive understanding of the sub structurefdoundation response to naturally super
imposed loads like earlhguake forces elc., The macro level undersianding of the sub surface
ie betler provided through the knowledge of the Geology of the region. Since, it is bayond the
scope of the present siudy to carry out geclogical investigation to establish the geology of the
study region; published data are presented below along with the sub surface stratification
observed through the direcl borehole investigation carried out al the specified locations.

Geology of the Region (based on the published data)

Formaltion Characteristics:

The present location falls under Chennail district, which can be geclogically classified as hard
rock formation (Charnockile of Meta igneous origin) ol Archaean 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 meter underlain by varying degree of weathering.
The present site is Neelankarai village, Sholinganallur Taluk, geclogically it is classified as
recent alluvium deposits consisting of Sandy Silty Clay/Clayey Silty Sand, which is underlying
by varying degree of weathering and basement rock,
Recent alluvium deposit

Archaean Basement Crystalline Rock

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 soll parameters required for the design of sub structure using the following shear strangth

correfalions with respect 1o the Standard Penetration Test Values of ditferent layers.,
For Coarse Grained Material, Ref. IS: 6403 to estimale Angle of Shearing Resistance
(Reproduced and shown in Fig.A1).

For Fine Gralned Material, Ref. Terzaghi & Peck, 1948, to estimate Unconfined
Compressive Strength (Reproduced and shown in Fig.Az2).

Based on the above, the average design soil characteristics are given below;
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REFERENCE BORE HOLE-BH: 01 Ref R.L. of G.L. (m): 0.00
Sheaar
‘ Laner: Sk A E £ > Parameters
2 € § £ |E
- - 2 @ Type of Strata Colour W E i E S !
- o« p 2 E > w =| = 8
3 o o G o s 5 =1 = =
el &) E 2| & el =
1 | 000 | 250 | 250 Filled Up Soil Brownish | - .
2 | 250 | 400 |150| Clayeysitysand | st | o4 ] Ve §o_ | qp 19,76
a | 4.00 | 12.00 | 8.00 si resn very
X . . iy Sand Black 2 § - 13 19.81
Complelaly Weathered | Brownish Vary i
4 |12.00]13.00] 1.00 o arey . |>1% | pense 21 42.5
5 | 13.00] 16.50 | 3.50 | Highly Weathered Rock B'g‘:’:;f” CRR-5%,4% & 10% RQD-0%
Moderately Weathered | Greyish
6 || 16.50 ] 18.00 | 2.50 Rock Black CRA-15% 1o 45%, ROD-26%
REFERENCE BORE HOLE-BH: 02 Ref R.L. of G.L. (m): 0.00
Shear
: A ke () E '7‘;? Paramelers
(-] = c E e
= ® =] a 2 =
5 - 4 [ Type of Strata Colour Il ] =| g :
2‘ o e £ g 2 2 =] = g
- a | 3 g ] sl1<l=1] 2
= @l E 2 & c| =
1 | ooo | 220 | 220 Filled Up Soil Brownish | - - -
2 | 220 | 500 |2.80 Silty Cal Brownish Very
. : i ilty Caly Groy 1 s 12 19.76
3 | 500 | 1200 | 7.00 Silty Sand Grey 2 L"“;i’_:a - J1a| - |19
Completely Weaathared
4 |12.00 | 18.00 | 5.00 o bl Brown | >100 D‘;‘fga 21| - | 425
Moderately Weathered | Browni
5 | 18.00 | 21.00 | 3.00 Libis g‘::fh CRR-35% & 45% RQD-20%
Slightly Weathered Greyish
6 |21.00] 2200 1.00 L S b CRR-62%, RQD-40%
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REFERENCE BORE HOLE-BH: 03 Ref R.L. of G.L. (m): 0.00
| & Shear
Layer Thk. (m) & g | . Paramelers
(=4 —_
5 3 3l % Type of Strata Colour | & o IS = &
5" [+ o _E o = e | = = S
: B ] j = = = =
gl E| 2 JEANEEE
1 0.00 | 220 | 220 Filled Up Soil Brownish - - -
2 | 220 | 10.00| 7.80 Silty Sand Grey 1 L"‘:,f]’:e - |12 - | 1978
Completely Weathered Vary )
3 10.00 | 19.50 || 9.50 Rock Brown =100 Dense 21 - 425
Moderately Weathered | Greyish 5 %
4 19,50 || 22.00 | 250 Rock Black CRR-15% & 27% ROD-10%
5 | 22.00 | 2300 | 1.00| Shishtly Weathered | Greyish CRR-52%, RQD-30%
Rock Black
REFERENCE BORE HOLE-BH: 04 Ref R.L. of G.L. (m): 0.00
- Shear
‘ Layer Thk. (m) [ :E‘ x> Paramelers
[=] = = E '.E
H ype of Strata Colour o 2 l1Z]s :
;F < | & 3 2 e l=l&] &
¢l 5| £ s| 5 |8| 13| =
e = = >3 o = =
1 000 | 220 | 2.20 Filled Up Soil Brownish - - - - - -
2 | 220 | 400 | 180 Sandy Silly Caly Gipiball RS Very | liz| - [ 1978
) ) Gray Loose :
; Very
3 4.00 | 10.00 | 6.00 Silty Sand Grey 2 Loose - 13 19.91
: Greyish Medium
10. . ; = i
4 0.00 | 12.00 | 2.00 Silty Sand Black 12 Densa 16 30.6
Completely Weathered Very
5 | 12.00 | 14.00 | 2.00 Rock Brown =100 D - 21 425
6 [ 14.00] 17.00 | 2.00 Moderately Weathered || Brownish CRR
: 00 § 3. Rock iy -22% & 45% RQD-0%
Slightly Weathered | Greyish
7 17 A . o
00 | 18,50 || 1.50 Rock Black CRR-62%, RQD-21%
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REFERENCE BORE HOLE-BH: 0s Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) E & = Parsa':\::;am
$ s| 8| 5%
5 -l J a Type of Strata Colour ] P .'g 3 I, -
3 e« | € a 2 el =l=] &
sl 3| 2 s | € | S sl =
= @ | £ < T =1 =
1 0.00 § 220 | 2.20 Filled Up Saoll Browmnish -
2 | 220 | 12.00 | 980 Silty Sand Grey 1 szge . 12 19.76
3 | 12001700 [500| | SomPelel | Brown [st00 20 | - | 2 425
Mederately Weathered | Briwish : :
4 17.00 | 20.00 | 3.00 Rock Grey CRR-16% & 40% RQD-0%
Slightly Weathered Greyish ’
5 || 20.00 | 21.00 | 1.00 Rock Black CRR-65%, ROD-24%
REFERENCE BORE HOLE-BH: 06 Ret R.L. of G.L. {m): 0.00
Layer Thi. (m) o Parenias
. 0] @ =
2 & & g E
5 - _i 7 Type of Strata Colour ® - ® Z | = ;
=l 2| 2| & sl 2 |e|=[&)| 2
= al 2| £ s| 2|8 gl =
= @ E < 2 e || =
1 0.00 | 200 | 200 Filled Up Soil Brownish - - -
2 | 200 | 400 f200| SandySityCaly |Brownisn| 2 | YU | . | 43 19.91
3 | 400 | 500 |1.00] CalyeySitySand | BrOwnsh| 5 | Very || 44 19.91
' ' . Grey Loose '
| Very
4 | 5.00 | 10.00 | 5.00 Silly Sand Grey 2 it - 3] - [18:
5 [ 10.00 )| 12.00 || 2.00 Silty Sand Gray & Loose = 145 28.2
Completely Vary
6 | 12.00 § 14.00 | 2.00 Weathered Rock Brown | =100 Diriea - 21 42.5
Moderately Weathered | Brownish
7 || 14.00 | 17.00 || 3.00 Rock Grey CRR-26% & 48%, RQD-0%
Slightly Weathered Greyish
8 |17.00 | 18.00( 1.00 Bock Black CRR-62%, ROD-29%
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REFERENCE BORE HOLE-BH: o7 Ref R.L. of G.L. (m): 0.00
Shear
. Layer Thk. {m) E %" i Parameters
2 : sl & | 5 |E
Y - 3 H Type of Strata Colour ® . » |Z|l m &
2 e : 2 i = 2
g | =] & sl 2 | s |=s|=2]| &
© sl = = s 8 %) s
F @l Q < x =1 =
1 0.00 (| 2.00 | 2.00 Filled Up Soil Brownish - - - - -
: ; Very
2 § 200 [ 4.00 | 2.00 Sandy Silly Caly Brownish 1 e - 12 19,76
3 | 400 | 7.00 |3.00| Clayeysitysana [ Browmish] o | Ve I ial |19t
: : ’ Grey Loose '
4 | 7.00 | 1200 | 5.00 Silty Sand Gre 2 |Yev | - |ia] - |10
2 ) t ¥ Lﬂﬂsﬂ 5
5 | 12.00| 14.00 | 2.00 C“’""”‘ﬂ‘;ﬁ“"”"’d Brown | 100 D”‘:{;’ﬂ - lat] - | 425
Moderalely Weathered | Brownish : ;.
& |14.00| 1650 | 2.50 Fsck Grey CRR-28% & 39% RQD-7%
Shghtly Weathered Greyish
7 | 16.50 | 18.50 || 2.00 By iy CRR-58%, RQD-20%
REFERENCE BORE HOLE-BH: 08 Ref R.L. of G.L. (m): 0.00
Shear
| tever e 51 5 | 5 |. |peremeters
A - J1 @ Type of Stra Col & - B
- = 17 3
3 b = E ype o ta our g E o = ﬁ &
z g |
I g 3| 2 s| 5|38 |7]8] =
© @ | E < o« -
1 000 | 250 | 250 Filled Up Soil Brownish - - - - -
; Vary
2 || 250 | 4.00 | 1.50 Sandy Silty Caly Brownish | 1 o - 12 - | 1978
3 | 400 | 650 250 | Ciayey Sity sand B’gﬂs” 2 [ Yoy | - fia] - |res
4 | 850 | 12.00 | 5.50 Silty Sand Grey 2 Lii’r:u 13 - |19
Completely Weathered
5 [ 12.00 | 16.00 | 4.00 e E;;’.;rmaa ° Brown | >100 D";EE - 21| - | 425
Mod ~
6 | 16.00 | 19.00 | 3.00 b et E‘E‘:‘:;Bh CRR-15% & 21% RQD-0%
Slightl i
7 | 19.00 | 20.00 | 1.00 ol R o CRR-54%, RQD-19%
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4.1

4.2

CHAPTER-4
FOUNDATION SYSTEM

Preamble:
In the design of foundation system, the stress-sirain compatibiity of the sUper structure, sub
slructure and the bearing sirata should be satisfied both Individually and as a combined
systam. In view of this, the following data are needed for the design of foundalion system,
defined in terms of the type ol sub siructure and the bearing sirata charactenstics.
= The super structure characteristics along with the loading pattern on the sub structure
* The sub soil characleristics thal define the required substructure configuration for a
safe transfer of super-structural loads to the bearing sirala
Considering the above aspects of the foundation design, the suitable type of foundation
system is presenied below.,
Proposed Structures
An understanding of the proposed construction and the order of loads on the foundations is
needed for choosing the appropriate foundation syslem. In the present case, the proposed
structure is configured with stilt plus 5 upper floors, and Is meant for residential building
occupancy. For this kind of structure, the column loads could vary botweon 1500 kN to 2500
kN. The above-mentioned loads have no bearing on the design of either sub or super
structures and are mentioned just to provide an insight to choose an appropriate foundation
system with respect to subsoil conditions,
Foundation System

For the kind of proposed structure and the sub soil conditions, it is not possible to adopt any
kind of open Toundation system from both shear and setlemnent considerations. Hence, it is
advisable to adopt deep pile foundation system.

The piles can be installed by driling with direct mud circulation technique (Bored Cast In-situ
Piles) and the recommended sale load carrying capacity of bored cast in-situ piles in
compression, tension and lateral for different depth and diameters is worked out as per IS
2811-Part-I-Section-2 and are presenled in Table 4.1.

Typical computations are presented in Annexure
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C « € « C « « ¢ € ¢ € « tE € € ¥ ( C q
Table:-4.1 Recommended Safe Load Carrying Capacities of Bored Cast-in Situ Piles with Rock Scoketing
5 iF. § g SAFE LOAD CARRYING CAPACITY (kM) |
2 g i S % E S b | DisolPlein } oy sockat ol rongid eckigdoe LT Lond)  oingyy | Luieal Lond
? |gg gﬁ asg| ™ Socketing (m)|  (m) (m) Carrying | o opoity | CamYing
E S E E Capacity Capacily
1 S00 0.5 14,5 135 1000 250 0
2 E 550 0.6 146 13.6 1100 300 14
a 3 B0 0.6 146 13.6 1400 as0 15
4 E 140 | 10 850 1D 0.7 14,7 13.7 1600 450 18
5 g 750 0.8 14.8 13.8 2100 550 20
6 | & 800 0.8 14,8 13.8 2300 600 25
7 200 0.9 149 129 2700 500 an
‘s 500 0.5 16.5 15.5 1000 325 12
2 é 550 0.6 16.6 156 1200 350 14
3 E 600 0.6 16,6 156 1450 450 16
4 E— 160 | 1.0 650 10 0.7 16,7 15,7 1700 500 18
5 | & 750 0.8 16.8 168 2200 650 23
] g 800 0.8 16.8 15.8 2500 T00 25
re—
7 = 00 0.9 16.8 158 2800 850 3

=Diameter of the Pile

Note:

lerid down in 15: 2811-Part-|\.
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CHAPTER-6
RECOMMENDATIONS

6.0 Recommendation for Deep pile foundation system:

+

I deep pile foundation system adopt, Bored Cast in situ piles are recommended as the
suitable foundation system.

The allowable safe load carrying capacities as per IS 2911-Par-l-Section-2 (2010) for
ditterant diameters of piles with two ditferent approaches are given in Table-4.1 can be
adopied as provisional design loads.

As the load carrying capacily of piles nol only depends upon the sub soil properties, bul
also depends on tha care and experience of Installation piles.

The theoretical load carrying estimales of piles shall be confirmed by conducting pile loads
lesis as per the gulde lines laid down in I1S: 2011-Part-IV.

The boring shall be carried out using direct mud circulation prepared out of sodium
bentonite,

Alter reaching the borghole terminalion depth, the borehole shall be cleaned using mud
circulation for a minimum period of 30min or till the retum mud is relatively clear ol scil
particles.

After ensuring the borehole is clean, the tremie plpe shall be lowered and concrete can be
done,

6.1 Construction method statement of pile foundation:

<
-

o

For the bored cast in situ piles, a guide casing of 6.0m to 8.0m length can be adopted

The mud used shall be made out of sodium bentonite with minimum frees swell index of
more than 300% and liquid limit more than 100%. The silt content in bentonite shall not
mare han 5%.

The mud was prepared using sodium bentonite with a density of 1.10 1o 1.15 g/cc.

6.2 General Recommendation:

o

BEDENGINEERING cO SULTANTS

] F.‘-;'-_h',"!,][ Wi
POTE - NodGTErmup i

r-.—:; b -
F g Y 1,{:| - " g
; lIm'_j Floor No 1< e 120 y
I .:Ir, 3EI{3”“~ L eutd
. SERnY Naga, Sty S""‘—"-‘t.

Since, chiorides and sulphates are well within the parmissible limits, no spacial sleel or
cement ig required for the construction of footings

1 = ;|'.|_'.r“'Z
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6.3 Special Recommendations
< Since, the sub soll sirata are very soll silty clay and very loose silly sand/clayey sand layer
between 2.0 to 12.0m depth below ground level. The loose layer will alfect when the pile
boring of sub soll is necking and bulging factor upon the installation of pile, due 1o Lateral
soll expansion. Hence, in order lo assure guality of the pile, it is ideal 1o camyoul plle
imtegrity test on all piles.

lind Floer, Nc i l a5 Street,
Dr. Eeethapathy Negar, Veloc
Cheoennai - 600 042.
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES H As Per 15:2011-(P-1,5-2-2010
Type of Pile Bared Length of Pile below E.G.L{m)| 14 I Excluding rock socket depth
Diameter of Pile
Reference Bore Hole BH-& 200 |fmm Surcharge Pressure 0 kPa
. Shear Effective Overburdan —
Layer TH. () .E ) b/ Parametars Pressure (kPa) Eg E f’
2 0) ¥ 5t
; - @ & Al ® -l 88 | SkinFriction (@,
£l J g z AR N A EI R HH "
3 - ot 5 a2 g 5 $ g = a Lt of |laf Layerfl< & Eg
mé E a_ E = < 5 7 = = Layer
1 0 1 1 Cut-Off Level for single basemeant floar
2 1 2 1.0 Sand 101200 12.0 1968 0.0 2.0 1.0 1.0 af 0.7
3 2 4 20 Clay 1135 12.8 7 - 2.0 || 8.0 5.5 1.0 - of 26.4
4 4 12 8.0 Sand 2 ) 13.0| 133 198|| 90 | 330) 210 1.0 gt 114.7
-] 12 14 20 Weathered Rack [ 60 20.5] 16.8 - 4250 33.0 § 540 435 - 1.5 | o 2256
Summation of Positive Skin Resitance (kM) Ow= 388,75
Summation of Negative Skin Resistance (kN) -Qf= -0.68
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ICumputltinn of End Bearing Resistance and Socketing Capacity (Cole and Stroud Method)

Diameter of the File (D):

Shear Strenght of Rock at Pile Tip (Grade-D, Ref Figure-
3, Page No. 13, |15 2911/1/2-2010) {Cu):

Bearing Capacity Factor (M), Ref B-8, Page No.13, IS
2911/1/2-2010;
Cross Sectional Area of Pile Toe {A,):

Factor of Salety (Fs):
Safe End Bearing Capacity (QEnd=C,,NcAp/Fs):

Type of Strata: Highly Weathered Rock Allowable Sate Pull out Capacity Qapun QNI (KN)

060 m

1200 kMN/m®

a.0
0.3 m’
3.0

1017.88 kN

122.25

Computation of Rock Socket Capacity

Type of Strata: Highly Weathered Rock

Dizmeter af the Pile (D): 0.60 m
Shear Strenght of Rock in the Socketed Length (Grade-
D, Ref Figure-3, Paga Mo. 13, 1S 2911/1/2-2010)(Cuy):
BOO kN/m*
o 0.80
Socket Length into the rock 1D (L): 06 m
Factor of Safety (Fs): 3.0
Safe Socketing Capacity (QSoc= uﬂiﬂ}UFu]: 271.43 kN
Safe Load Capacity (Qs=Q,q4+ Q0.+ Q) 1412,00 kN
Safe Load Capacity of Pull out: 393.68 kN

Skin Resistance in Clay Layer is n*d*T"C"a

Skin Resistance in Sand Layer |s x°d"7;"g,"K" Tan{g)

End Bearing Resigtance [n Clay Layer |8 n'd®4"C*N,

End Bearing Resistance (n Sand Layer is x-d /@ 0'N,

K=Coel. Earth Pressure al Rest

g=Effecitve Overburden Pressure a1 middie of Layer

My=Bearing Capacity Factor, Ref, Fig.1 of iS: Code Refered above

[
Cu=Undrained Shear Strongh of Clay
f=Angle of Shearing Resistance
N.=Bearing Capacity Factor=9
Q {l.e) Etfeclive Overburden Pressure at pile tip=Efective heighl of overburden X [4+10]

d=Dia. Of PHa
a=Adhesslon Faclor
T=Thickness of Layn
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ESTIMATIOM OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES As Per 15:2811-(P-1,5-2)-2010
Type of Plle H Bored Length of Pile below E.G.L(m)| 16 | Excluding rock socket depth
Diameter of Plle
Reference Bore Hole BH-3 500 lmm | Surcharge Pressure| 0 kPa
Shear Effective Overburden -
Layer Thi.
yer (rm) _g ) WM/ Parameters Pressure (kPa) 5 < 5 E
4 g = = At Ll 85 Skin Eriction ()
2 = 4 E 5 Bl s |5 £ g AP 1 Bot. | At mia. 3 - = KN
2 2 = ] g sl 7 g'l'* =~ - I-:w of [lof Layerf| 2 & EE
3 2 g | £ £ |l szl e | = Layer .
1 o 1 1 Cut-Otf Level far single basement floor
2 1 2.2 1.2 Sand 1| 12.0] 12.0 - 19.8|| 0.0 || 2.4 1.2 1.0 Jaff| = -0.8
3 2.2 10 7.8 Sand 1] 120 12.0 - 198 24 1800 102 = 1.0 gtll 3 449
4 10 12 24 Sand 2| 130 125 - 199| 180 |240| 21.0 1.0 aff| s 23.9
5 12 16 4.0 Weatherad Rock | 60 || 205 ) 16.8 - [425] 24.0 | 66.0 | 45.0 - 1.5 Jafll s 389.0
Summation of Positive Skin Resitance (kN) Q=  457.84
Summation of Negative Skin Resistance (&N} -Cf= -0.81
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Computation of End Bearing Resistance and Socketing Capacity (Cole and Stroud Method)

Diameter of the Pile (D)

Shear Strenght of Rock at Pile Tip (Grade-D. Ref Figure-
3, Page No. 13, IS 2911/1/2-2010) (Cu,):

Bearing Capacity Factor (Nc), Ref B-8, Page No.13, IS
2911/1/2-2010
Cross Sectional Area of Pile Toe (A,):

Factor of Safety (Fs):
Sate End Bearing Capacity (QEnd=C ,NcAp/Fs):

Type of Strata; Highly Weathered Rock

Allowable Safe Pull out Capacity Qo pun: AT (kN)
050 m

1200 KM/m®

9.0
0.2 m?
3.0

706.86 kN

152.61

Compulation of Rock Socket Gapacity

Type of Strata: Highly Weathered Rock

Diameater of the Pile (D): 0.50 m
Shear Stranght of Rock in the Socketed Langth {Grade-
D, Ref Figure-3, Paga Mo. 13, IS 2911/1/2-2010)(Cug):
800 kN/m*
i & 0.20
Sockel Length into the rock 10 (L): 0.5m
Faclor of Safety (Fs): a0
iL Sate Socketing Capacily (QSoc= aC o#xDL/Fs): 188,50 kN
Sale Load Capacity (Q5=0,,.+0,..+0..) 1048.00 kN
Sale Load Capacily of Pull out: 341.11 kM
[

Skin Aesistance in Clay Layer Is 5"a*7T'C."a

Skin Resistance in Sand Layer is n*d"T g, K Tan{#)
End Bearing Resistance in Clay Layer iz 7d"W7C,'H,
End Bearing Resistance In Sand Layer Is z*d*/4*Q"N,,
K=Coel. Earth Pressure ol Rest

g=Effecitve Cverburden Pressure st middle of Layer

M =Bearing Capacity Factor, Rel. Fig.1 of IS: Cods Aaferad abova

Cus=Undralned Shear Strangth of Clay
s=Angle of Shearing Resistance

N =Bearing Capacity Faclor =9
Q {l.e) Effecitve Overburden Pressure st plle (ip=Effectiva hoight of averburden X (10}

d=0ia, O Pile
n=Adhession Faclar
Ti=Thickness of Lays

=]




G4
LEXC

LATERAL LOAD CARRYING CAPACITY OF BORED CAST- SITU PILES

Reference Bore Hole

1 Geometrical Data
Type of Pile Head Considered
Diameter of Pile (d)

Free standing Length of Pile (e} :

Length of Pile below E.G.L (Le)
Cut-Off Level Froam E.G.L

Length of Pile below Cut-Off Leve! (Le)
Grade of Concrete (M)

Young's Modulus of Concrete (E)
Momemnt of Inertia (1)

2 Determination of Depth of Fixity

Type of Soil Strata :

Ground Water Gondition

Average Design SPT "N" Value

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

In Case of Sand :

Tm

L1/T

LT

Depth of Fixity below Cut off (z,)

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

Lateral Load Carrying Capacity (H)= ¥*12El/{e+zf)*3 :
Recommended Deslgn Lateral Load carrying Capacity :

Fixed End Moment,M:=H{e+z,)/2
Reduclion Factor (L,/T)
Actual Moment (Fixed End Moment/Reduction Factor),Mg
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: BH-03
Fixed

- 060 m
0 m
16.0 m

a: 1_1]

: 15.0 m

125 MN/m®

- 25000000 KN/m®

- D.006362 m*
Sand

: Submerged
1

. 200 kN/m’
. kN/m®

:3.80

; 0.00

220

: B.37 m

: 0005 m
16.30 ki
16 kM
68

:0.83 m
57 kN-m
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FIG. A1 Relation Ship between Angle of Internal Friction &
N-value (Reproduced from 15:6403-1981)
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5 1 2 3 1
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FIG. A2 : Relationship between UCC & SPT-Value (N) of
Saturated Clay (AfterTerzhagi & Peck, 1948)
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Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

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

Verified ¢ RealEstate”


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

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

Property Valuation & Cost Estimation

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

Ownership, Compliance & Legal Verification

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

Zoning & Land Use Analysis

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

Property Documentation & Workflow Tools

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

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management
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