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2.0

21
211

2.1.2

213

CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

PREAMBLE:
Five soil investigation boreholes were put as per the planning of the engineer in-charge and
these locations are shown in Fig.2.0.The equipment used and the methodology adopted to
carry out the fieldwork is described below.
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 IS: 1892 -2000. Boring was progressed by the cutting action of
rotating bit with water circulation and stabilizing the side of the boreholes by using casing
pipes/bentonite slurry up to required depth to prevent collapse of sidewall. Boring was
continued by normal boring process using MS soil cutter in soil. However Tungsten Carbide
(TC) bit drilling was resorted to drill in highly weathered rock stratum where the normal boring
process became slow. Diamond Core (DC) bit drilling was adopted in moderately weathered
rock formations where penetration using TC bit was became slow.

STANDARD PENETRATION TESTS:

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

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

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 laboratory classification tests as per
1.S.1498-1970.

2.1.3.2 UNDISTURBED SAMPLES:

214

From the soft to stiff clay layer, representative undisturbed samples were collected. These
samples were used primarily to establish the compressibility parameters to estimate the

settlements of shallow foundation system wherever applicable.

COLLECTION OF GROUND WATER SAMPLES:
One representative water sample from each borehole was collected after 24 hours of

completing the borehole if water table met within the investigated depth.
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= BORE HOLE No. BH-01
SEOMARINE SITE INVESTIGATION RECORD — ILE
THE SPIRIT OF ENGINEERING
1s0mm |
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERICAL BUILDING DIA OF BORE HOLE = 7
LOCATION F¥: CRES::S; CHER'AN" MACHINE No. CR-06 CHAINAGE (m) - BORE START DATE 18/05/2023
STRUCTURE STILT + 5 UPPER FLOORS||  DRILLING METHOD Rotary N - BORE END DATE 19/05/2023
CO-ORDINATES
OB CODE GT-2573 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
a D”";:?;:’::"ss 5 g [Core Detals SPT Details Sample Details Layer Data
i =
z _ Ti Salo= Blows/cm. =
$E|. ———158]83] = zol & H = _
2 = o= |2 2| 2 e | w |3 & No. | Type |RL (m) 2 2 2 Geotechnical Description
£ Ofl oy i [ SQUE 8 a 2 9 Y || g o ] [=]
§ 7 in. | & & IS g P 1 u 2 0 -
E Grey,Moist, Poorly Graded,F ine & Medium
r Grains Sands,Loose & Medium
C 3 2 4 6 Il10.50 10| ss |-105 L3 ] 10.5 Dense Silty SAND (SM)
E 10. l
b 11 15 | 35 e
F To sC 3 -
o 15 | 36
L 12 0 3 2 5 |l12.00 11| sS |-12.0 Grey to Black,Moist,Poorly Graded, Fine &
E o Medium Grains Sands,Loose, Clayey Silty|
- I Binder
C =4
o | 16 oo
o -
— 13 To sC - w
- 16 | 04
C 14.0
14 10Cm Penet for | >100(/14.00 12| 8§ |-14.0 —
r 55 Blows 14.10 Grey Brown,Moist,Fine to Coarse Sand
- % | 26 ' Size Particles With Gravel Size
% Particles, Very Dense, Completely to
C To Def15] O Highly Weathered Rock - Grade W5 &
E 17 | 05 15.0 W4 Rock Formation
e 1 5| et - - - - 15.00 [ 13| CS | -150
E a Green to Grey Brown, Medium to Coarse
- 8 Total drilling Grain Structure, Highly
- 6| time1hr || DB || 55 1] Fractured, Moderately Weathered Rock -
16 g 52mins Grade W3 Rock Formation
C - L’ Hypersthene Grantiic Rock Formation
L [— -l -1 -] - 1600|114 cs |-160 16.0
— 17
— 18
— 19
= 20
CS - Core Sample DS - Disturbed Sample LOGGED K.Selvam PROJECT SITE DETAILS REMARKS
SS - Split Speon Sample SC - Sail Cutter DATE 18/05/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 2.50
WS - Wash Sample DB - Diamond Bit DATE 19/05/2023 CASING DEPTH (m) 0.00

Borehole terminated at 16 m depth below E.G.L
FIG.2.1 Sub Soil Profile at BH-01 Location

tan Devalg, m s
Road, Kanné,r,ge ﬁm Authority(CMmpay

Nn=ai 24 2 arar This



— BORE HOLE No. BH-02
GEOMARINE SITE INVESTIGATION RECORD —— 1GE
THE SPIRIT OF ENGINEERING

150mm \/
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERICAL BUILDING DIA OF BORE HOLE o 7
LOCATION PV, CRES:ESL CHERIANJ[ ) CHINE No. CR-06 CHAINAGE (m) - BORE START DATE || 06/07/2023
STRUCTURE  ||STILT + 5 UPPER FLOORS||  DRILLING METHOD Rotary N - BORE END DATE 07/07/2023
CO-ORDINATES
0B CODE GT-2573 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
_; Drilling progress|| =~ . . .
3 i ke = Core Details SPT Details Sample Details Layer Data
= _ i Sale= Blowsiem. || -
% g' . Time % g § % s [n] cm. ; g - 'E -
% = o sz g ‘é‘_ olg|2|Es g No. | Type |RL (m) % 2 § Geotechnical Description
2 : fFefegl e || g|w
C Grey,Molst, Poorly Graded,rine
r Grains Sands,Medium Dense, Silty SAND
E 11 3] 2]| 5 os0)|| 9| ss [-105 AR (SM)
C Y/
E 4 10,95
et 10 |4 Grey,Moist,Medium Stiff, Silty CLAY (CH)
F To sc & & With Lenses of SAND
E 10 | S0 Clays of High Plasticity
C 12 7 |12 18] 30 m:-ol 10| ss |-120& L1120
F 1245
E 1M 15 Offwhite Grey,Moist, Medium Dense,
— 13 To 5C - # Clayey Sandy SILT (MI) Predominantly
n Q1] 19 Lime Mixture
- =]
H o
C ~
- e
L ~
5 =) L6 |14.0
14 2Cm Penet for | >100{(14.00 - | ws |-140
- + + +
C 55 Blows 14,02
2 + o+
. 1 | 37 i
: ’ DB 8 1] + #
C To + + +
=15 121 05 G % Grey,Brown Shades @ Parts,Medium to
o Y L o+ o+ Coarse Grain Structure,Highly to
- Completley Fractured & Disintegrated,
C L I = N8R || B8 (88 ¥ Highly Weathered Rock - Grade W4
B et Rock Formation
E 54 12 | 30 + t Hypersthene Granitic Rock
- To DB || 10 1] + + +
B 12 | 58 + +
- + o+ o+
E + o+
" ‘ + + +|17]|170
e 17 | et - - - - 17.00 | 12| CS | -17.0
— 18
— 19
— 20
CS - Core Sample DS - Disturbed Sample LOGGED S.Ananth PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 07/07/12023 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 3.20
WS - Wash Sample DB - Diamond Bit DATE 10/07/2023 CASING DEPTH (m) 0.00

Borehole terminated at 17 m depth below E.G.L
FIG.2.2 Sub Soil Profile at BH-02 Location

UT.UC.VENKATA PRASAD

Registered Geotechnical Engineer (RGTE)
Registration No: GTE/18/03/003
Chennai Metropolitan Development Authority(CMDA)
Neo.11,2nd Main Road, Kannappa Nagar, Thiruvanmiyur,

Chennai-41, Mob No:+319444026189
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= BORE HOLE No. BH-03
o — SITE INVESTIGATION RECORD = 15
THE SPIRIT OF ENGINEERING
150mm /
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERICAL BUILDING DIA OF BORE HOLE = "
LOCATION ||F'V‘ CRES;::LN; cHERIAN" MACHINE No. - CHAINAGE (m) - BORE START DATE 08/07/2023
STRUCTURE STILT + 5 UPPER FLOORS DRILLING METHOD Rotary N - BORE END DATE 08/07/2023
CO-ORDINATES
10B CODE GT-2573 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 1
4 Drilling progress Z 5 .
B W N £ g Core Details SPT Details Sample Details Layer Data
- Time =5 Ed Blows/em. i
'g E ) % .5 E = 2 Z o 1 = =
=l a= |2 g 2 e |lw 2l & |nNo| Tye |RLm) & 2 g Geotechnical Description
E (el w |mnfZQUE80 21212253 © 8 a
Iy 4 nlFalle sl < S | @ o lo
D x - (]
- 719 |12]| 21 10,50\1/ 10| ss |-10.5
u 10.95
e 11 14 | 20
- To SC - -
- 14 | 21
- Grey,Moist,Poorly Graded,Fine & Medium
— 12 8| 5| 7| 12 |1200|]| 11| SS |-12.0 Grains Sands Medium Dense, Silty SAND
- (SM)
E 12.45
B 14 | 50
— 13 To sSC - -
IS 14 | 53
- o
C ™
H ~
. 2
- o
- o 4,
= 14 SPT-Hammer | >100 1400 | - | WS | -14,0|LLilL L5114.0
F Rebound
- + o+
E + + +
o 15 15 o
B To DB 0 0 i % &
L 15 15 | 42 _
- + o+ No Core Recovery & No SPT Penetration
B 4+ & * Completely to Highly Weathered Rock -
- SPT-Hammer | >100f| 1550 [ - | WS | -155) + + Grade W5 Rock Formation
c Rebound + o+ o+ Disintegrted Hypersthene Granitic Rock
C + o+ Formation
il + + o+
C 16 | 10 S
o To DB 0 0 £ & i
o 16 37 + o+
- + + +|16]17.0
= 17— SPT-Hammer |>100| 17.00 | - ws | -17.0
C Rebound
18
— 19
- 20
CS - Core Sample DS - Disturbed Sample LOGGED S.Ananth PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Sail Cutter DATE 08/07/2023 GROUND LEVEL (m) || o0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED S.Tysonraj WATER TABLE (m) 3.50
WS - Wash Sample DB - Diamand Bit DATE 10/07/2023 CASING DEPTH (m) || 0.00

Borehole terminated at 17 m depth below E.G.L
F1G.2.3 Sub Soil Profile at BH-03 Location




- - BORE HOLE No, BH-04
CEOMARINE SITE INVESTIGATION RECORD
THE SPIRIT OF ENGINEERING SHEET 2 ] OF | 2
1somm |
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERICAL BUILDING DIA OF BORE HOLE s
NX
LOCATION R CRES;::F; CHERIAN MACHINE No. CR-06 CHAINAGE (m) - BORE START DATE 05/07/2023
STRUCTURE  ||STILT + 5 UPPER FLOORS||  DRILLING METHOD Rotary N - BORE END DATE 06/07/2023
CO-ORDINATES
10B CODE GT-2573 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
i illi : %
é ur ;:f:;f;"“ 58 Core Details| SPT Details Sample Details Layer Data
= Time ||Ga@| o= Blowsiem. || -
3 o 85z : Zza|l = ® £
c |2 Nislzglc |2 (ks g‘ No. | Type [RL (m) & 2 g," Geotechnical Description
2 He | Min. 2@ (B &) hogll I = e~ =
o =r x = - =
C Srey, Moist Poorly Graded,Fine & Meaqi |
B Grains Sands,Medium Dense, Silty SAND
E 4| 5| 7| 12 |os0|| 7 | ss |-105 51168 {SM)
B v
14 15 | 27 e
B To sC - - Black,Maoist, Stiff, Silty CLAY (CH) Clays of
B 15 | 30 High Plasticity
- ™
- o
N L6 | 12.0
— 12|l = 15| 22 | 34 | 56 12.001 8| SS |-120 .
E = .
- 72}
B o 12.45
E 16 05 Offwhite Grey,Moist,Fine to Coarse Sand
— 13 To sSC - - Particles With Gravels, Very Dense, Silty
& 16 12 SAND (SM) With Gravels/ Residual Soil
:— 14 8Cm Penet for | >100(14.00 9 | 8§ |-140 e L LIl
C 55 Blows 14.08
C * ok Brown Grey,Maist,Fine & Medium Grains
o * % + Sands,Very Dense,Completely
r 09 35 + + Weathered Rock - Grade W5 Rock
o T DB 0 o + 4+ 4+ Formation
- ol o ] - & ¥ Disintegratred Hypersthene Granitic Rock
C § \ + + +|L8[155
r = SPT-Hammer |>100)| 1550 | - | WS | -155| + +
- = Rebound + 4+ o+
c g + o+ Grey,Brown Grey,Medium to Coarse Grain
= 16 e o B Structure,Highly Fractured &
5 09 | 35 o Disintegrated, Highly Weathered Rock -
- To DB || 12 0 Grade W4 Rock Formation
B 09 5T ++ % ++ Hypersthene Granitic Rock Formation
© + L9 [17.
apry =1 3| s - || 17.00 | 10| cs | -17.0 X8 A
. 18
— 19
— 20
CS - Core Sample DS - Disturbed Sample LOGGED S.Ananth PROJECT SITE DETAILS REMARKS
S - Split Spoon Sample SC - Soil Cutter DATE 06/07/2023 GROUND LEVEL (m) || o0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED G.Sharmila WATER TABLE (m) 3.10
WS - Wash Sample DB - Diamond Bit DATE 07/07/2023 CASING DEPTH (m) || 0.00

Boreh%e{mwﬁdﬁ )&\{_m{\]ﬁpth below E.G.L

S

reoiflG 24 Sub Sail Profile at 8H404 Location
Stration No GTE/TG/03/003

Registralion No

No.11

C rmrum-: Metrapmtaﬂ Development Authority(CMDA)

I Main Road, Kannappa Nagar, Thiruvanmiyur,
- 41236189
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— BORE HOLE No. BH-05
SEOMARINE SITE INVESTIGATION RECORD
THE SPIRIT OF ENGINEERING SRR 2 | i | :
1somm |/
PROJECT NAME PROPOSED CONSTRUCTION OF A COMMERICAL BUILDING DIA OF BORE HOLE F
NX
ocation ||V CRES:E‘; CHER"“” MACHINE No. CR-06 CHAINAGE (m) ) BORE START DATE || 04/07/2023
STRUCTURE  ||STILT + 5 UPPER FLOORS||  DRILLING METHOD Rotary N - BORE END DATE 05/07/2023
CO-ORDINATES
108 CODE GT-2573 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
j Drilling progress . . =
5 per metre | 5 & Core Details| SPT Details Sample Details Layer Data
= Ti Ealo= Blows/cm. .
% ‘E' ; ima % E :5: 2 = [OWS/Cm. ? " & 'E -:
; g _ E o E % g_ o |8 |2k % g No. | Type |RL (m) :}.’, 2 § Geotechnical Description
B Hr. | Min. || 2 2|z 8| g s s ||le => s
(=] 14 - L]
- 6| 8| 9| 17 [1050|| 9 | ss |-105
B Grey,Moist,Poorly Graded,Fine & Medium
i 14 | s0 10.95 Grains Sands,Medium Dense, Silty SAND
- 1 - (SM) & Poorly Graded SAND - Silty
- s SAND (SP-SM)
- 12 12| 20| 26| 46 [[1200|| 10| ss |-120 A
: %
- R 12.45
r o
.
R B 15| 18 Grey Offwhite, Moist,Fine & Medium Grains|
— 13| & To sC - - Sands Mixture Hard, Sandy Sitly CLAY
- Sl 15| 20 (CH)
— 14 4Cm Penet for |>100(/14.00 | | - | WS | -14.0|K +’/f AR
N 50 Blows 14.04
- + +
L W Brown Grey,Medium to Coarse Grian
B + o+ Structure, Highly Fractured &
N 15 | 45 § . Disintegrated, Highly Weathered Rock -
— 15 To DB || 10 0 § Grade W4 Rock Formation
# 16 | 10 + Hypersthene Granitic Rock
[ + + +
- t—" - - - - 1550 | 11| CS |-155| + + |L6]|155
- + + +
16 § Fi Brown Grey,Grey,Medium to Coarse Grain
B I 09 | 40 + + + Structure,Highly Fractured & Disintegrated
B "c.; To DB || 22 1] + + @ Parts Moderately Weathered Rock -
- o 10 10 + + + Grade W3 Rock Formation
i o - Hypersthene Granitic Rock
- + + +
L 17)— - - - | - [ 1700 12] cs [-170 Ll 170
[ 13
[— 19
20
CS - Core Sample DS - Disturbed Sample LOGGED S.Ananth PROJECT SITE DETAILS REMARKS
S5 - Split Spoon Sample SC - Soil Cutter DATE 05/07/2023 GROUND LEVEL (m) 0.00
UDS- Undisturbed Sample TCE - Tungsten Cartide Bit CHECKED G.Sharmila WATER TABLE (m) 3.20
WS - Wash Sample DB - Diamond Bit DATE 05/07/2023 CASING DEPTH (m) 0.00

Borehole terminated at 17 m depth below E.G.L
FIG.2.5 Sub Soil Profile at BH-05 Location

Dr.C.VENKAIA F
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Registered Geotechn
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Dr.C.VENKATA PRASAD

Registered Geotechnical Enginger (RGTE)
Registration No: GTE/19/03/003
Chennai Metropolitan Development Authority{CMDA)
No.11,2nd Main Road Kannappa Nagar, Thiruvanmiyur,
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LABORATORY TEST REPORT
GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN,
KOTTIVAKKAM, CHENNAI ol

G E% -)‘HA RINE

Phone No.: 044-24480305
ULR No : TC114102300000046F

&

s
=Y

2

TC-11410
Table 2.6 Result of Chemical Test
Name & Address of the Customer: M/s CHENNAI PREMIUM PROJECTS PVT LTD,
Sample Description: Water and Soil Sample Identification Number: GMC/0523/665

Source of Sample: Customer Supplied Period of Testing: 23/05/2023 & 11 to 19/07/2023

Sample Condition: Satisfactory Report Date: 20/07/2023
Test Method As per Bureau of Indian Standards Test Report No.: GT-2573
Sample Receipt Date: 19/05/2023 & 07/07/2023 Test Report Pages: One Page
Water SOIL (2:1)
® Py = =
2 Y < =3 =X E <
E o a DD o DL o o X =
= = o ENS £ X = = a N
= S o =] Lo
o < 0 < = & < N
= @ w ™y L7 B i N o 0 o
© = I wao ~ w ol < = rTa<
n £ L £ 8o Exg oo w £ A4
&= 0« <y & =® o= N
E - -— - Wi . 14 w [=0] T 1%p) P
o - 14 onS5 9= . -3
o o w = -0 dr= o r =
w o oW I w 1T} L
=] %) 0 < (& BT =) o
< w) w)
< <
1.0 BH-01 2.50 7.94 352.7 314.2 2.00 8.23
2.0 BH-02 3.20 Sample Mixed With Mud 2.00 743
3.0 BH-03 3.50 6.97 236.1 206.7 2.00 6.64
4.0 BH-04 3.10 7.10 368.4 283.6 2.00 6.96
5.0 BH-05 3.20 7.29 312.9 269.2 2.00 7.26
** END OF REPORT*™
Authorised Signatory
AV
A. VINOTH
Terms and Conditions (Technical Manaaer)

(1) The test results furnished corresponds to the sample received

(2) The tested sample will not be retained for more than 30 days from the date of issue of test report except in the case as required by the applicable regulations.
(3) Any correction in this reports invalidates the reports

w&\p Dr.C.VENKATA PRASAD

Reg:stereq Geotechnical Engineer (RGTE)
/ _ Registration No; GTE/18/03/003
Chennai Metrppolitan Development Authority(CMDA)
No.11,2nd Main Road Kannappa Nagar,Thiruvénmiyur
Chennai-41, Mob No:+819444026189 :
Ema:l-drcup@geomarinemdia.cc-m

&
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5 LABORATORY TEST REPORT e
@gm GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY %‘%
Phone No.: 044-24480305 NO.11 2nd MAIN ROAD, KANNAPA NAGAR EXTN, I My
TC114102300000046F KOTTIVAKKAM, CHENNAI Aty
W '.<I'
TC-11410

Table 2.8 Result of Rock Test
Name & Address of the Customer: M/s CHENNAI PREMIUM PROJECTS PVT LTD,
Sample Description: Rock Sample Identification Number:  GMC/0523/665
Source of Sample: Customer Supplied Period of Testing: 17/07/2023 to 18/07/2023
Sample Condition: Satisfactory Report Date: 20/07/2023
Test Method As per Bureau of Indian Stan Test Report No.: GT-2573
Sample Receipt Date: 18/05/2023 & 07/07/2023  Test Report Pages: One Page
=, =, L]
E g 4 od 2 g
0} S e e =
= o - - - T =
W g =8 23 =3
®a 3 - m- L
DEPTH E e Z3 é s E 3
et a N =" & @ &N
S.No Bore Hole Number (m) 2 x § 8 88 asge 'n_: =
o9 = x g U D g
aZ g w = = U w =
E o & 3K = &
= w = o w H_J 0o
6 o w W Z o
a 2 < < LI'_J <
1 BH - 01 15.00 to 16.00 1.81 0.12 96.21 3.85
2 BH-02 15.50 to 17.00 - 0.34 94.28 -
3 BH-04 15.50 te 17.00 - 0.31 94.51 -
4 BH - 05 15.50 to 17.00 0.35 0.23 95.63 2.61
** END OF REPORT*
Authorised Signatory
AL VINOTH
Terms and Conditions (Technical Manager)

{1] The test results fumished comespands to the sample received
{2) The tested sampie will not be ratained for more than 45 days from the date of issue of test repor excepl in the case as required by the applicable requiations.
{3) Any coreciion in this repons invalidales the reporls

Dr.C.VENKATA PRASAD =« u{/
Registered Geotechnical Engineer (RGTE)
Registration No: GTE/16/03/003 -
Chennai Metropolitan Developmenmulhqnty(c i
No.11,2nd Main Road Kannappa Nagar, Thiruvanmiyur,
 Chennai-41. Mob No:+819444026189
Email-drevp@geomarineindia.com
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3.4 GEOLOGICAL ORDER OF THE STUDY AREA:
The stratigraphy of the study area can be classified as recent formation which is underlain by
basement rock of meta-igneous origin (hypersthene granite/ Charnockite rock)
Deposits of Recent Age
--------- -- Eparchean Unconformity -—--—-—-------
Archaean Basement Rock (Charnockite Rock / Hypersthene Granite)
3.5 DESIGN SUB SOIL PROFILE: (WRT Foundation Engineering Application)
The sub soil characteristics obtained at the test location are further processed to arrive at the design
soil parameters required for the design of sub structure using the following shear strength
correlations with respect to the Standard Penetration Test Values of different layers.
<+ For Coarse Grained Material, Ref. IS: 6403 to estimate Angle of Shearing Resistance
(Reproduced and shown in Fig.A1)
< For Fine Grained Material, Ref. Terzaghi & Peck, 1948, to estimate Unconfined
Compressive Strength (Reproduced and shown in Fig.A2)
Based on the above, the average design soil characteristics are given below:
REFERENCE BORE HOLE BH-01 Ref R.L. of G.L. (m): 0.00
Layer Thk (m) =] 2 N Pararmetais
. L a 2 =
2 al . S| & s | £
= ) 2 @ Type of Strata Colour E P ) = L 5
> m c = 2 = X ®
o E o =) = c = e (=]
- af S s g < 3 5 =
(=] = = > ] — -
- 5 = < *
m
1.0 | 0.00 | 4.00 | 4.00 Silty Sand Brown | 30 [ Medium : 19 ] - | 36
’ ' ’ ’ Dense
Brown .
20 | 400 | 7.50 | 3.50 Silty Clay Greyto | 5 - Medium. | 45 | ma | -
Stiff
Black
: Medium
3.0 || 7.50 |[ 10.50 || 3.00 Silty Sand Grey 11 Dense - 15.5 - 30.3
40 |10.50 | 14.00 | 3.50 | Clayey Silty Sand Gé;‘;ff 6 Loose - 145 - | 202
Completely to Gre
50 | 14.00|[ 15.00 | 1.00 | Highly Weathered B y CRR:15%; RQD: 0%
rown
Rock
Green to
Moderately -EEO/ - . o
6.0 | 15.00 | 16.00 | 1.00 Waeathered Rock B?-(;svyn CRR:55%; RQD: 0%

I o
Rt\Dn_r,_C‘ VENKATA PRASAD
t,m;na-:_:‘ ‘Ge_otechnjcal Engineer (RGTE)
Chennai ARSSistation No: GTE/18/03/00 ’
oyt I‘\i ropolitan Deuelcpmentﬂutherit}vrcw:- !
i ol ain Road, Kannappa Nagar, ‘i‘hu-uvén' 4
Jonnai-41. Mob No:+919444025 180 -

Email-dr g
maijl d.cxrp@gcc.lmar:neiudia com
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REFERENCE BORE HOLE BH-04 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) & 2 s Pars-;:::trers
z w & Q )
s & . 5| & § | E
5 5] a @l Type of Strata Colour @ % 1 < g o
) - gl £ = 2 £ | 2| &
= al 8 2 g 5 ] 8| =
o = = = @ frcit _—
- o - = (1 4
a1]
10 | 000 | 125 | 1.25 Silty Sand Brown | 12 [ Medium i 16 | - | 31
’ ) ) ’ Dense
: Very
2.0 1.25 || 3.00 || 1.75 Silty Sand Brown 4 hnnam - 135 - 20
. Grey or Medium
3.0 3.00 4.00 1.00 Silty Clay Black 5 - Stiff 15 33 ~
40 | 4.00 | 500 | 1.00 | Clayey Silty Sand Grey 2 Vary . 13 - 20
’ F : : Loose
50 | 5.00 [ 1050 | 550 Silty Sand Grey 15 “gedi”m g 175| - 32
ense
6.0 || 10.50 || 12.00 | 1.50 Silty Clay Black 12 - Stiff 18.5 80 -
) Offwhite Very
7.0 12.00 | 14.00 || 2.00 Silty Sand Grey 56 Oenss - 20.5 - 42
Completely Brown Very
80 | 14004550 | 190 || yusthersd Rook Grey >100 | pense ) 21 ) 43
90 15501700 1.50 | FionyWeathered | g, CRR:12%; RQD: 0%
REFERENCE BORE HOLE BH-05 Ref R.L. of G.L. (m): 0.00
Layer Tk (m) o . aomastirs
. n 7 -
g . 5| & E |t
5 ) = @l Type of Strata Colour @ @ = < & o
S e E £ a = = = =~ o
~ o 2] © ¢ - S = = =
o e = > [ e =
| o - < e
m
1.0 0.00 | 3.00 || 3.00 Silty Sand Brown 7 Loose - 14.5 - 29
20 | 300 | 5.00 | 200 | ClayeysSitySand | Grey qF | s . 18] - | 32
’ ? > : Dense
3.0 | 5.00 || 6.00 [ 1.00 Silty Sand Grey 9 Loose - 14.5 - 30
40 | 6.00 [ 1200 6.00 Silty Sand Grey e | e ’ 17| - | 3
ense
5.0 | 12.00 | 14.00 | 2.00 Sandy Silty Clay Grey 46 - Hard 21 307 -
Highly Weathered Brown . . .
6.0 | 14.00 |[ 15.50 | 1.50 Rock Grey CRR:10% ; RQD: 0%
Moderately Brown ’ . ;
7.0 | 1550 | 17.00 | 1.50 Westhared Bock Grey CRR: 22%; RQD: 0%
37 Dr.C.VENKATA PRASAD

Registered Geotechnical Engineer (RGTE)

Reqgistration No: GTE/18/03/003

Chennai Metropolitan Development Authority (CMDA)

Ne.11,2nd Main Road Kannappa Nagar, Thiruvanmiyur,
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4.2

4.3

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 strata 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 suitable type of foundation
system is presented below.
PROPOSED STRUCTURES:
An understanding of the proposed construction and the order of loads on the foundations is
needed for choosing the appropriate foundation system. In the present case, the proposed
structure is configured with stilt and five upper floors which is meant for commercial
occupancy. For this kirid of structure, the column loads could vary between 2500kN to
5000kN.
The above mentioned loads have no bearing on the design of either sub or super structures
and are mentioned just to provide an insight to choose an appropriate foundation system with
respect to subsoil conditions.

SUB SOIL STRATIFICATION:

The sub surface stratification of the project location is:

0.0m to 4.0m Medium Dense & Dense, Silty Sand

4.0mto 7.5m Soft, Silty Clay with Organic Matter With Sand Lenses

7.5m to 14m Loose & Medium Dense, Silty Sand/Clayey Sand With Intermittent
Clayey Silt Lenses at Location

14.0m to 16.0m Completely to Moderately Weathered Rock (Grade W5 to W3 Rock)

FOUNDATION SYSTEM:

Taking into account of the superstructure configuration and sub soil conditions it is not
possible to adopt any kind of open foundation system from both shear and settlement
considerations. Hence, it is advisable to adopt deep pile foundation system.

The piles can be installed by drilling with direct mud circulation technigue (Bored Cast Insitu
Piles) and the recommended safe load carrying capacity of bored cast insitu piles in
compression, tension and lateral for different diameters is worked out as per IS 2911-Part-I-
Section-2 and are presented in Table 4.1.

Typical computations are presented in Annexure-|
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G

tec!
stered Geo
% hae Regustrau n Mot st
chennai Metropolitan E:unappa
41,2nd Main Road o
- Chennai-4 1. Mob Nt R
gmail- drcvp@geom



RECOMMENDATIONS



ANNEXURE-I



GEOMARINE

ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES

N =Bearing Capacity Factor=9
C (i.e) Effecitve Overburden Pressure at pile Ui

N,=Bearing Capacity Factor, Ref. Fig.1 of 1S: Code Referred above
=Effective height of overburden X (v-10}

Type of Pile Bored Length of Pile below G.L. ()| 16.0 || As Per15:2911-(P-,5-2)-2010
Diameter of Pile
Reference Bore Hole BH-02 500 |l/mm || Surcharge Pressure 0 kPa
3 Shear Effective Overburden =
Layer Thk. (m) = () kNim Parameters Pressure (kPa) S = 5 =
© — W E " —
5 ) @ - g =~ ¢ Skin Friction (Qy)
2l z0 21 ¢ - &l 5 [2 g o APl A lama 28] &8 kN
g ; “ o= ] c: s 35| = o L:f Ell-uto of Layer|| & & T
= o - — o - L > = —_ r ayer
& o ° | £ = 2 5 1238 %) = yel ye wo
1.0f 0.0 || 5.0 5.0 Cut-Off Level
20| 501 75| 25 Silty Sand 7 1l 145 145 - 29 00 || 11.3 5.6 - 1.0 [ of| =2 12.5
3.0| 7.5 | 10.5( 3.0 Silty Sand 19| 18.0| 16.3 - 33 || 1.3 353 233 - 1.1 [ of|l = 80.0
4.0( 105 12.0( 1.5 Silty Clay 5| 150( 16.5| 33 - 353 || 428 | 39.0 | 1.0 - qff| « 77.8
5.0(12.0| 14.0( 2.0 Clayey Silt 30| 19.0| 17.0 - 30 || 428 || 60.8 | 51.8 - 1.3 [ of|| s 122.4
6.0 14.0) 16.0 2.0 Highly Weathered Rock 50 20.5( 19.8 - 41 || 608 || 81.8( 71.3 - 15 | of|l & 291.9
Summation of Positive Skin Resitance (kN) Q=  584.42
Summation of Negative Skin Resistance (kN) -Qf= 0.00
Computation of End Bearing Resistance
SPT ¢ Cy Ng Ne Eff.Ht.of Overburden 9 m
Bearing Stratum Highly Wathersd Rock 100 41 - 157.31 - Effective Overburden Pressure 94.50 KkN/m?
End Bearing Resistance (kN) Q,= 2918.86
Skin Resistance in Clay Layer is 7°d*T"C,"a Ultimate Load Carrying Capacity (Q,) Q,=Q-Qr+Q, (kN) 3503.27
Skin Resistance in Sand Layer is 7*d*T "q,"K*Tan(}) Safe Load Carrying Capacity (Qgare) Q2.5 (kN) 1401.31
End Bearing Resistance in Clay Layer is n*d”/4*C,*N, Allowable Safe Load Carrying Capacity Qpcare (KN)  1401.31
End Bearing Resistance in Sand Layer is n'd*/4*Q"N, Allowable Safe Pull out Capacity Qapurs QFF3 (kN)  194.81
here
Cu=Undrained Shear Strength of Clay K=Coef, Earth Pressure at Rest d=Dia. Of Pile
h=Angle of Shearing Resistance g=Effecitve Overburden Pressure at middle of Layer a=Adhession Factor

T=Thickness of Layer

(Y D
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES
Type of Pile Bored Length of Pile below G.L. (m)|| 16.0 || As Per 15:2911-(P-,5-2)-2010
Diameter of Pile
Reference Bore Hole BH-04 500 ||mm Surcharge Pressure 0 kPa
3 Shear Effective Overburden @ o=
Layer Thi. {m) ‘E (4} kNfm Parameters Pressure (kPa) £ E ‘:x_'
. " = . - 2% g5 Skin Friction (Q,)
2020121 e 5 all 5 |8 & | o APl M Hama 28] =8 kN
= o £ wn > = = @ of ||Bot. of TE % s
Sl af < | = e gl S sSl| = | 2 [ Layer [ Layer[***[ < 5 S
LSl e IlallE = 2l s g3 |= A
1.0 0.0 || 5.0 5.0 Cut-Off Level
20| 5.0 [[10.5] 5.5 Silty Sand 15| 17.5| 17.5 - 32 0.0 || 41.3| 206 - 1.1 || off| 2 117.5
3.0 10.5( 12.0)f 1.5 Silty Clay 12| 18.5| 18.0| 80 - 41.3 || 54.0) 476 | 0.6 - af || s 103.7
40| 12.0| 14.0( 2.0 Silty Sand 50| 20.5 | 19.5 - 40 || 54.0 || 75.0 || 64.5 - 1.5 || of|| « 255.0
5.0 14.0| 16.0| 2.0 Completely Weathered Rock 50 || 20.5 || 20.5 - 41 || 75.0 || 96.0 || 85.5 - 1.5 | off| s 350.2
Summation of Positive Skin Resitance (kN) Q= 826.47
Summation of Negative Skin Resistance (kN) -Qf= 0.00
Computation of End Bearing Resistance
SPT ¢ Cy Ng N, Eff. Ht.of Overburden 9 m
Bearing Stratum Comprataly Weathersd Rook 100 41 - 157.31 - Effective Overburden Pressure 94.50 kN/m?
End Bearing Resistance (kN) Q,= 2918.86
Skin Resistance in Clay Layer is n*d*T*C,"a Ultimate Load Carrying Capacity (Q,) Q,=QrQr+Q, (kN) 3745.33
Skin Resistance in Sand Layer is n*d*T *q"K*Tan($) Safe Load Carrying Capacity (Qgags) Q,/2.5 (kN) 1498.13
End Bearing Resistance in Clay Layer is n"d%/4"C,"N, Allowable Safe Load Carrying Capacity Qpsare (KN)  1498.13
E:d Bearing Resistance in Sand Layer is n"d“/4"Q*N, Allowable Safe Pull out Capacity Qapur: Q3 (kN)  275.49
here
Cu=Undrained Shear Strength of Clay K=Coef. Earth Pressure at Rest d=Dia. Of Pile
i=Angle of Shearing Resistance g=Effecitve Overburden Pressure at middle of Layer a=Adhession Factor
N =Bearing Capacity Factor =9 N,=Bearing Capacity Factor, Ref. Fig.1 of IS: Code Referred above Ti=Thickness of Layer

Q (i.e) Effecitve Overburden Pressure at pile tip=Effective height of overburden X (+-10)

Qr:) Dy ¢ E
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LATERAL LOAD CARRYING CAPACITY OF BORED CAST- SITU PILES

Reference Bore Hole :

1.0 Geometrical Data
Type of Pile Head Considered
Diameter of Pile (d)
Free standing Length of Pile (e)

Length of Pile below E.G.L (Le) :

Cut-Off Level From E.G.L

Length of Pile below Cut-Off Level (Le) :

Grade of Concrete (M

)
Young's Modulus of Concrete (E) :
)

Momemnt of Inertia (I

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

Design SPT "N" Value :

K=((k1/1.5)*(0.3/B))
(n can be read as h in the above and below equation in case of Sand)

Depth of Fixity below Cut off (z)

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

Allowable Lateral Deflection (Y)

Lateral Load Carrying Capacity (H)= Y*12El/(e+zf)"3
Recommended Design Lateral Load carrying Capacity
Fixed End Moment,Mg=H(e+z)/2

Reduction Factor (L,/T)

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

BH-01
Fixed
: 0.50 m
-0 m
16.0 m
145
11.5 m
. 25 MN/m?
25000000 kN/m?
: 0.003068 m*
: Clay
: Submerged
5
- 12000 kN/m®
- 4800 kN/m”*
- 2.38 m
- 0.00
:2.20
:5.23 m
: 0.005 m
: 32.15 kN
. 30 kN
84
: 0.67 m
56 KN-m

; 9 Geotechnicaj gp
Chennai Mg S7aon No: GTE/1570m e (RCTE)
No,11,2ng M.a:inggtaa; Deve"’p”""-‘nmu:hgffryrcmo
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V.Loose/ Loose

;4 é Medimumn

38 -
,?’7 Dense

Angle of Internal Friction (Deg,)
"o
@

_[_»1 /f’

44 ? - f/ Verv Dense
46 : |

100 90 80 70 60 50 40 30 20 10 ¢

StandardPenetration Resistance (IT-Value)

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

} M
25
20 /

L

7 3 4

1 2 3
Unconfined Compressive Strength of Saturated Clay (qu), kg/sq.cm.

Standard Penetration Resistance - N-Blows/30¢cms.
—_
=

FIG. A2 : Relationship between UCC & SPT-Value (N) of
Saturated Clay (AfterTerzhagi& Peck, 1948)
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v/ Our services go beyond
A

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

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

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

v/ Smarter Tools, Stronger Decisions
////"’—

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

V Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

“ Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Verified Y RealEstate”
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