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FUGRO GEOTECH PVT. LTD.

Project : GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN POR?
Client : COCHIN PORT TRUST
Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. - BH 03
Drilling orientation : Vertical Type of core barrel : NA Co-ordinates : N 1102562.4 E 635150.9
Drilling method : Rotary borehole drilling, sampling and testing Type of Bit :NA Date 1 01/28/2013-01/30/2013
Casing sizemm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.20 w.r.t. CD
Casing depth " : : 5
from deck (m) : $X-20.50m,HX-41.50m,NX-67.50m Core diameter,mm : T.D. (m) - 62.61 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
& ©
, | Sampled |g £ o| Eluz | E = 2 I
Bg s A 2 | 1Z 59 5E 2 2|2 |o|a |Flod
o> testdepth |2 © |z = &g |7 B Description > 121218 8|5
8¢ m |§ £ [k3z|TLx S| 2z |le|=|-|=2
8 O % g Lu = O ) %) o 5 % oo
0 [0.00-0.45 3.00] -3.20 [ 1]l 0.00 m to 3.00 m - Firm dark grey sandy silty
= | CLAY with minute fragments of mica.
1
1.50-1.95
9 ; 021355
| 3 |
3.00-3.45 I 0/0/1 | 1] 11]7.50|-6.20| | || 3.00 mto 10.50 m - Very soft to soft dark grey
& clayey SILT, with shell fragments
4
— 12.7
5 4.50 - 4.95 ; 0/0/0| 0| 0 21| 79 0 0
6
—16.00 - 6.50 I 27 | 72 1 0 | 48
| 7 |
“17.50-7.95
8 ; 17211 | 3|3
9
— 19,00 - 9.50 I 24 | 75 1 0 | 36
10
1 “J1o.50- 10.95 ; 2/2/3 | 5| 5|21.00-13.70 10.50 m to 31.50 m - Firm dark grey clayey
=== SILT
12
| [12.00- 12.50 I 3|7 | 0 0 |40
13 |
"13.50 - 13.95
14 ; 2213 5|5
15
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) co _ Chart Datum L - Liquid Limit Dite Depth (m)
[:I] - UDS (undisturbed sample) E - Extrapolated SPT Value - Cohesion value obtained from 01/22/2013 1.20
el unconfined Compression Test
(E - DS (disturbed sample) R - SPT Refusal
T.D. - Terminition Depth 2 - Cohesion value obtained from
direct shear Test
l - B (RASkOre) SBL . SeaBed Level
- Angle of internal friction
RL - Reduced Level Phi  from direct shear test
Pl - Plasticity Index NA - Not Applicable

Plate A 36.11




FUGRO GEOTECH PVT. LTD.

: GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Project
Client : COCHIN PORT TRUST
Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 03
Drilling orientation : Vertical Type of core barrel ; NA Co-ordinates : N 1102562.4 E 635150.9
Drilling method : Rotary borehole drilling, sampling and testing Type of Bit - NA Date - 01/28/2013-01/30/2013
Casing size;mm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.20 w.r.t. CD
Casing depth z : P s
o ek il : §X-20.50m,HX-41.50m,NX-67.50m Core diameter,mm T.0. (m) - 62.61 w.rt SBL
BOREHOLE LOG LABORATORY DATA
g | &
" S;mple &g o E > & x| x| - ”
Sg| insitu = ECEEY 2 2% @dlal|Flad
o test el 29 |2, Z|ge Description |8 E S18|2 5
B (m) | e Ea :é - m | & 5l | £a
a “ @ > w &} 2 ) O
15 [15.00-15.50 21.00-13.70f || 10.50 mto 31.50 m - Firm dark grey clayey 22 | 76 2 0 | 32
& ‘ SILT
16
"16.50 - 16.95
17 ; 2/3/13 | 6| 6
18
| [18.00-18.45 I Az |68 | 0 Q|2
19
11950 - 19.95
20 ; 21314 | 7|7
21
[ [21.00-21.50 I 37 | 62 1 0 |43
22
"|22.50 - 22.95
23 ; 2/2/14 | 6| 6
24
24.00 - 24.50 I 41 | 59 0 0 |27
25
125,50 - 25.95
26 ; 2/3/3| 6|6
27
27.00 - 27.45 I 38 | 62 0 0 |38
28
"|28.50 - 28.95
29 ; 2/4/8 | 12|12
30
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) cD - Chart Datum L - Liquid Limit Date Depth (m)
[D - UDS (undisturbed sample) E - Extrapolated SPT Value - - Cohesion value obta!ned from
unconfined Compression Test
@ - DS (disturbed sample) R - SPT Refusal . .
T.D. - Terminition Depth c2 ;ji(r:;(;essl':ggrv'la'g‘ls? BolIEGIrom
l - BE/ROEE Gor) SBL - SeaBed Level
- Angle of internal friction
RL - Reduced Level Phi  from direct shear test
PI - Plasticity Index NA - Not Applicable

Plate A 36.12



FUGRO GEOTECH PVT. LTD.

e e e
T GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Project

Client : COCHIN PORT TRUST

Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. ‘ BH 03

Drilling orientation : Vertical Type of core barrel : NA Co-ordinates : N 1102562.4 E 635150.9
Drilling method - Rotary borehole drilling, sampling and testing Type of Bit - NA Date - 01/28/2013-01/30/2013
Casing sizeymm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.20 w.r.t. CD

Casing depth . . g .
frgf,;"gecﬁ*zm) - §X-20.50m,HX-41.50m,NX-67.50m Core diameter,mm : T.D. (m) - 62.61 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
= ©
, | Sampled g g| Elzg ® 5| &
H 5 =) === g ° 2 i — S
sg mzltuh,;> ] § 58 |5= N 2 < | = T 8 e 5%
a5 test depth |2 z |7 g8 |20Q Description = =1 2 = 2|25
£0 g Loz, 0% |0 Bl Z égv._g’
2 M & F3lZ |2 3137|8 5 |E8
o - a>w | T O w | v O |5 N |
30 [30.00-30.50 51.00-13.700 =] 10.50 m to 31.50 m - Firm dark grey clayey 30 | 69 1 0 | 45
- SILT
31
32‘31-50— 31.95 ; 5/8/11| 19| 19|6.00|-34.70, || 31.50 m to 37.50 m - Very stiff to hard
= greenish grey clayey SILT
33
133,00 - 33.49 I 37 | 62 1 0 | 39
34 |
“[34.50 - 34.95
35 ;4/15/22 37|37
36
36.00 - 36.45 ;5/20/1 8/ 38|38
37
38_37.50- 37.95 X 6.00 " || 37.50mto 43.50 m - Dense to very dense
= light grey to greyish white silty SAND
39
39.00 - 39.45 ;13/18/25 43|43
40 |
~140.50 - 41.00
41 | X
42
42.00 - 42.45 ;26/34/44 78|78 o
43 |
44‘43.50 -44.00 X 6.00 43.50 m to 49.50 m - Hard light grey whitish
— grey sandy silty CLAY
45
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) CD - Chart Datum LL - Liquid Limit Date Depth (m)
[D - UDS (undisturbed sample) = - Extrapolated SPT Value 1 - Cohesion value obtained from
= unconfined Compression Test
-DS (disturbed sample) R - SPT Refusal
T.D. - Terminition Depth c2 A_Cohesmn value obtained from
irect shear Test
I =RE{RockGore) SBL - SeaBed Level
- Angle of internal friction
RL - Reduced Level Phi  from direct shear test
Pl - Plasticity Index NA - Not Applicable

Plate A 36.13
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FUGRO GEOTECH PVT. LTD. ‘

ﬁﬁ@m

Project z GEO'IﬁZHNlCAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT
Client : COCHIN PORT TRUST
Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 03
Drilling orientation : Vertical Type of core barrel : NA Co-ordinates : N 1102562.4 E 635150.9
Drilling method : Rotary borehole drilling, sampling and testing Type of Bit - NA Date - 01/28/2013-01/30/2013
Casing sizemm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.20 w.r.t. CD
Casing depth . : 2 g
st (m) : §X-20.50m,HX-41.50m,NX-67.50m Core diameter,mm : T.D. (m) :62.61 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
= ©
5 S_ample &g o £ _ Q\c =3 §. .
£l testdepth |5 < |2 |~ |F2 Description > - 2 Qs
g8l m |5 2 |tz |78 P S| 52 (R(2(2(=8
3 o @ BSw| = o | @6 | o | | Y 2e
45 |45.00-45.45 | 1 16/17/17 34 | 34| 6.00 43.50 m to 49.50 m - Hard light grey whitish
- grey sandy silty CLAY
46|
“146.50 - 46.95
47 § X
48 |
48.00 - 48.45 ;8/1 5/20| 35| 35
49 |
50 14950 - 49.95 X 4.50 49.50 m to 54.00 m - Very dense light grey
— clayey silty SAND
51
51.00 - 51.45 ;1 8/33/47 80| 80
52
~ 12 | 28
52.50 - 53.00
53 | X
54 |
54.00 - 54.45 I1 3/24/26 50| 50| 1.50 54.00 m to 55.50 m - Hard dark grey silty
= CLAY with less % of sand.
55
56_55.50 - 55.95 X 7.11 1| 55.50 mto 62.61 m - Very dense grey to
== [l greenish grey clayey silty SAND
57
57.00 - 57.45 ;22/31/34 65|65
58
“|58.50 - 58.95
59 X
60
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) CD - Chart Datum LL - Liquid Limit Date Depth (m)
D] - UDS (undisturbed sample) E - Extrapolated SPT Value - Cohesion value obtained from
o unconfined Compression Test
E - DS (disturbed sample) R - SPT Refusal
TD. - Terminition Depth 2 - Cohesion value obtained from
direct shear Test
l = BG {Rock Gere) SBL - SeaBed Level
- Angle of internal friction
RL - Reduced Level Phi  from direct shear test
Pl - Plasticity Index NA - Not Applicable
Plate A 36.14




FUGRO GEOTECH PVT. LTD.

: GEOTECHNICAL INVESTIGATION F

ORLPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Project
Client : COCHIN PORT TRUST
Equipment - Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 03
Drilling orientation : Vertical Type of core barrel : NA Co-ordinates : N 1102562.4 E 635150.9
Drilling method : Rotary borehole drilling, sampling and testing Type of Bit :NA Date - 01/28/2013-01/30/2013
Casing sizemm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.20w.r.t CcD
Casing depth s : 2 5
from deck (m) : 8X-20.50m,HX-41.50m,NX-67.50m Core diameter,mm : T.D. (m) - 62.61 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
& ©
" Sample & |g o| © SO -
" i = = ° 2 | = ~
Sg instu 12 3 |F |58 =l ldl|a|c|nd
2= testdepth |8 © |z |2 |g& Description > |12 12|8|8|%5
£3 m |5 2 3z |7 S| alZ2|B2|= 5|8
3 o & |BSw| = O | ®|u | 0|5 | Q|
60 [60.00-60.45 |1P0/28/35 63 | 63|7.11 5550 m to 62.61 m - Very dense grey to ol
- greenish grey clayey silty SAND
61
“l61.50 - 62.00
o2 | X |
2.61 m - borehole terminated as per the
_e250-6261 ly] R | R|409 ¢.0Y instruction of Engineer In-charge
63
64
65
66
67
68
69
70
71
72
73
74 |
75
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) CD - Chart Datum LL - Liquid Limit Date Depth (m)
[D - UDS (undisturbed sample) E - Extrapolated SPT Value 1 - Cohesion value obtained from
= = unconfined Compression Test
@ -DS (disturbed sample) R - SPT Refusal
— - Cohesion value obtained from
T, = TemintonDept e direct shear Test
~RE{Rack Core) SBL - Sea Bed Level
- Angle of internal friction
RL - Reduced Level Phi  from direct shear test
Pl - Plasticity Index NA - Not Applicable

Plate A 36.15
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FUGRO GEOTECH PVT. LTD.

: GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Project

Client : COCHIN PORT TRUST

Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 04

Drilling orientation : Vertical Type of core barrel : NA Co-ordinates : N 1102566.4 E 635169.8
Drilling method - Rotary borehole drilling, sampling and testing Type of Bit - NA Date - 01/27/2013-01/28/2013
Casing sizemm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.22w.r.t. CD

: $X-20.50m,HX-40.50m,NX-68.00m Core diameter,mm : T.D. (m) :62.95 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
2 ©
Sample & |g| ol| E R A
2 | o B 3 = o N J|l=| <|Fa
Sz s B2 | |5 ey 2l =|5|E|8|5/88
£ = test depth 2 z T |8E Description w - B E S 18|25
2 m g E2Z e 32|z = |7 |E8
z 3 Bl | & O |»|® O | | T8
0 0.00-045 0/0/0 | 0| 0|4.50 0.00 m to 4.50 m - Very loose to medium
hd dense dark grey clayey silty SAND
!
, 1.50-1.95 I 0/0/0| 0|0
3.00-3.45 I 3/6/8 | 14| 14
o [4.50-4.95 _li 0/1/3 | 4| 4 6.00 4.50 m to 10.50 m - Soft to firm dark grey e | o= 0 .
== clayey SILT
LEL 2476 | 0| 0|89
5.00 - 6.50 :|:
o [7-50-7.85 ; 11314 | 7|7
| © | 2277 | 1| 0|48
9.00-9.50 I
10
11 "]10.50 - 10.95 ; 5/6/8 | 14| 14|4.50 il 10.50 m to 15.00 m - Medium dense to dense
| dark grey clayey silty SAND, with occasional
B shell fragments
12 . .
1 | From 13.50 mto 13.95 m - Silt
13
— - 0 | 99 1 0
13.50 - 13.85
14 \y|7/18/24) 42| 42
15
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) CD - Chart Datum L - Liquid Limit Date Depth (m)
D] - UDS (undisturbed sample) E - Extrapolated SPT Value o - Cohe_sion value obta?ned from 01/27/2013 1.70
unconfined Compression Test
& - DS (disturbed sample) R - SPT Refusal ‘ .
T.D. - Terminition Depth c2 Af:gesiggrv.?gu:t ohtaingd frofm
l - BE-{Rck Gore) SBL - SeaBed Level
- Angle of internal friction
RL - Reduced Level Phi from direct shear test
PI - Plasticity Index NA - Not Applicable
Plate A 36.16




FUGRO GEOTECH PVT. LTD.
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Project - GEO?ECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT
Client : COCHIN PORT TRUST
Equipment . Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. - BH 04
Drilling orientation : Vertical Type of core barrel : NA Co-ordinates : N 1102566.4 E 635169.8
Drilling method : Rotary borehole drilling, sampling and testing Type of Bit :NA Date : 01/27/2013-01/28/2013
Casing sizemm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.22w.r.t. CD
Casing depth % : 5 "
et dgeck'zm) : $X-20.50m,HX-40.50m,NX-68.00m Core diameter,mm : T.D. (m) :62.95 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
© ©
. Sample & |g| £ w| © X |E |2 o
8= insitu [ = o ® Sl dlg I glEs
SE =l & © @ e X a w | » = ln®
2= testdepth 2] © |5 |> |%8 Description > -lg | =219 |2 ag
£0 gl = = oy |5 =z < | D Q|-
g (M & 5 poF T2 S| 2|2 |2 |= £ 2
3 o 7 |6y | = 15} wlv | o|lg | YD
15 [15.00-15.83 8/7/7 | 14|14 (17.00-18.22 15.00 m to 32.00 m - Stiff to very stiff dark
— | || grey clayey SILT
16 L
- 26 | 72 2 0 | 66
16.50 - 16.99
17 | Il
18 |
18.00 - 18.45 ; 4/8/9 | 17|17
19
ot 29 | 70 1 0 | 46
19.50 - 19.95
20 1]
21 |
21.00 - 21.45 I 3/8/7 | 15|15
22
= 29 | 70 1 0 | 67
22.50 - 23.00
2 | Il
24 |
24.00 - 24.45 ; 5/8/8 | 16| 16
25
= 38 | 62 0 0 | 38
25.50 - 26.00
26 | Il
27
27.00 - 27.45 ; 4/6/7 [13]13
28
] 24 | 76 0 0 | 44
28.50 - 28.95 P4
29 1}
30
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) CD - Chart Datum LL - Liquid Limit Date Depth (m)
D:I - UDS (undisturbed sample) E - Extrapolated SPT Value 1 - Cohesion value obtained from
L unconfined Compression Test
[X DS (disturbed sample) R - SPT Refusal
TB.  ~Taittivition Depth c2 - Cohesion value obtained from
P direct shear Test
-RE (RockCore) SBL - SeaBed Level
- Angle of internal friction
RL - Reduced Level Phi  from direct shear test
PI - Plasticity Index NA - Not Applicable

77

Plate A 36.17
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FUGRO GEOTECH PVT. LTD.

: GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

fTJdd 1T ddddddddddddddddddddddddd

Project
Client : COCHIN PORT TRUST
Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. - BH 04
Drilling orientation : Vertical Type of core barrel : NA Co-ordinates : N 1102566.4 E 635169.8
Drilling method : Rotary borehole drilling, sampling and testing Type of Bit - NA + 01/27/2013-01/28/2013
- HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.22w.r.t. CD
: $X-20.50m,HX-40.50m,NX-68.00m Core diameter,mm : T.D. (m) 1 62.95 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
S ©
. S_ample&‘g o E i o\o 3 &h .
g mal = REAEY 2 =¥ | gla|Elad
= 7 testdepth (g z, |88 Description > | =2 12|8 8|25
=8 (m) | -3z |78 S22 |2 |2 |28
" 3 58w | * o |® % |0 |5 |Y|EC
30 30.00-3045 3/9/7 | 16| 16|17.00 | 15.00 mto 32.00 m - Stiff to very stiff dark
= | grey clayey SILT
.. 731.50-32.00 26 | 47 26 1 (151
32.00-3245 | 117/29/42 71| 71(13.00 » 732.00 m to 45.00 m - Medium dense to very
— . 1l dense yellowish grey to light brownish grey
33 ol clayey silty SAND with occasional gravels
= o i
R -
34 ol
) ol
. [34.50-34.95 X W
36} o 0|33 |66 1
36.00 - 36.45 ;20/38/3( 68 | 68 . %
37 ol
ng [37-50-37.95 X Q I
1 .
39.00-39.45 I9/12/16 28|28 i
| . |
40 o[l
| o
.. [40.50-40.95 X -
=
42 ~ -
42.00 -42.21 V| 50(6) 50(6?50 .
43 ‘Q
7143.50 - 43.95 -
44 X ol
dl
g i
45 A
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) CD - Chart Datum L - Liquid Limit Date Depth (m)
m - UDS (undisturbed sample) E - Extrapolated SPT Value - Cohesion value obtained from
¢t unconfined Compression Test
% - DS (disturbed sample) R - SPT Refusal ) )
T.D. - Terminition Depth c2 Bgsgesiggrv'?gﬁ ehtained T
l - R (Bots Cure) SBL - SeaBed Level
- Angle of internal friction
RL - Reduced Level Phi from direct shear test
Pl - Plasticity Index NA - Not Applicable
Plate A 36.18




FUGRO GEOTECH PVT. LTD.
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- GEOTECHNICAL INVESTIGATION FOR

LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Project

Client : COCHIN PORT TRUST

Equipment - Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation - LPG Berth Borehole No.
Drilling orientation : Vertical Type of core barrel : NA Co-ordinates

Drilling method

HX/SX/NX

Casing size,mm ¢
Casing depth

: Rotary borehole drilling, sampling and testing

from deck (m - §X-20.50m,HX-40.50m,NX-68.00m

- NA Date

Drilling Fluid : Water

Core diameter,mm :

Type of Bit

T.D. (m)

BOREHOLE LOG

Description

45.00 m to 46.50 m - Hard black sandy silty
CLAY

46.50 m to 48.00 m - Grey SAND

48.00 m to 51.00 m - Hard black sandy silty

CLAY

51.00 m to 54.00 m - Very dense light grey
clayey silty SAND

’ ngple& aé ] £ -

&g in situ |2 T |59 =

] P = o=

2| testdepth (2] & |z [Z |78

£3 2l x Faz |3 |

edl M |5 & EIF| 2

a N @ » >\ W -

45 [45.00-45.45 [113/42/38 80| 80| 1.50

46

46.50 - 46.95

47 1.50
0/38/3371|71|3.00
5/29/47 76| 76| 3.00
5/27/27 54| 54| 3.00
5/16/37| 53| 53

54.00 m to 57.00 m - Hard light brown silty
CLAY

57.00 m to 60.00 m - Very dense grey SAND

Abbreviations & Symbols

! - SPT (standard penetration test) cD - Chart Datum LL - Liquid Limit

D] - UDS (undisturbed sample) E - Extrapolated SPT Value A - Cohesion value obtained from
% unconfined Compression Test
E -DS (disturbed sample) R - SPT Refusal .

D - e c2 - Cohesion value obtained from

——— Terminition Depth direct shear Test
~RENREteCors SBL - Sea Bed Level
- Angle of internal friction
RL - Reduced Level Phi from direct shear test
Pl - Plasticity Index NA - Not Applicable

Bed Level (m)

: BH 04
N 1102566.4 E 635169.8

- 01/27/2013-01/28/2013
:-3.22w.rt. CD

:62.95 w.rt SBL

LABORATORY DATA

©

S &
i < |Fw
< b |88
g alzp
=
o of (28
1|29

Water Depth (m)

Plate A 36.19



FUGRO GEOTECH PVT. L

TD.

Project : GEOECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT
Client : COCHIN PORT TRUST
Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 04
Drilling orientation : Vertical Type of core barrel : NA Co-ordinates : N 1102566.4 E 635169.8
Drilling method : Rotary borehole drilling, sampling and testing Type of Bit : NA Date :01/27/2013-01/28/2013
Casing sizemm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.22w.rt. CD
Casing depth i : . 5
ekl (m) : §X-20.50m,HX-40.50m,NX-68.00m Core diameter,mm : T.D. (m) :62.95 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
& ©
" Sample & | g o B s o ® % |2 .
: 2 = - | ° < i | = ~
2 sl = =§§§;‘\E~B ® | 2% 0|2 |Flod
2 3| testdepth |2 z |2 |85128 |E Description > L1212 S 8|5
£0 m |& 3z |7 EC | 5 S22 |2 [2|528
4 i aSw| = @ O | »|v |0 |5 |98
60 [60.00-60.45 | 1 18/27/26 53| 53|1.50(-63.22 60.00 m to 61.50 m - Hard dark grey silty
— CLAY
61
62 "161.50 - 62.00 X 1.45(-64.72 61.50 m to 62.95 m - Dense blackish grey
— clayey silty SAND
- 62.95 m - borehole terminated as per the 3 (31
T8 e ;17/23/25 48| 48| 001 |67 instruction of Engineer In-charge
64 |
65
66
67 |
68
69
70
71
72
73
74
75
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) CD - Chart Datum LL - Liquid Limit Date Depth (m)
D] - UDS (undisturbed sample) B - Extrapolated SPT Value 1 - Cohesion value obtained from
e unconfined Compression Test
& - DS. (disturbed sample) R - SPT Refusal
i - Cohesion value obtained from
TD. - Temminition Depth = direct shlear Test
=REi{RogkCare] SBL . SeaBed Level
- Angle of internal friction
RL - Reduced Level Phi  from direct shear test
Pl - Plasticity Index NA - Not Applicable
Plate A 36.20



FUGRO GEOTECH PVT. LTD.

Project - GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Client : COCHIN PORT TRUST
- Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 05
Type of core barrel : NA Co-ordinates ;N 1102573.7 E 635195.7

Equipment
Drilling orientation : Vertical

Drilling method : Rotary borehole drilling, sampling and testing Type of Bit - NA Date - 01/24/2013-01/25/2013
Casing sizemm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.11 w.rt. CD
Casing depth - §X-20.50m, HX-48.00m,NX-67.00m Core diameter,mm : T.D. (m) - 62.50 w.r.t SBL

from deck (m

BOREHOLE LOG LABORATORY DATA
o ©

. Sample& 2| ?: 9 Bl = _ R 3 ? -
b insitu |7 3 S|8g(52 13 = | |2 dla|Elat

~| [0] ¢ = > . . il
ECJD test(;iqepth g S . gL 3 o =2 Description > | 2 E = a _9_, 5
Bin ) B 2 m3F|E >, % | o | = 2 2128
8 o m 6w | = ? o |®|B | 6|5 | T |

0 [0.00-0.45 0.00 m to 3.00 m - Very loose dark grey clayey

silty SAND
1

|

==

1.50-1.95 H 0/1/0

w N

S T
B

8

_
bt
o
o

]

o,
-t
N
e e

3.00 m to 4.50 m - Very soft dark grey sandy
SILT

1.50| -6.11

o

3.00-345 H 0/0/0 | O

4.50-4.95 H 00/0 | 0| 0 [3.00 761] [} 450 mto7.50m - Very loose dark grey silty
clayey SAND.
6.00 to 6.45 m - Very less % of shell

6.00 - 6.45 H ooo| 0l o0 fragments.

7

g [-o0~ 8.00 II 13.50-10.61} 750 m to 21.00 m - Very soft dark grey clayey
‘ sandy SILT

9

9.00 - 9.45 H 0/0/0| 0| O

10
11 10.50 - 11.00 II

12

o
o

12.00 - 12.45 H 0/0/0

13

14 13.50 - 13.95 II

[2] =] ~
o o w

15

Abbreviations & Symbols Water Depth (m)

! - SPT (standard penetration test) oD - Chart Datum LL - Liquid Limit Depth (m)
m - UDS (undisturbed sample) B - Extrapolated SPT Value & - Cohesion value obtained from 01/24/2013 1.46
unconfined Compression Test
@ - DS (disturbed sample) R - SPT Refusal » .
TD. - Terminition Depth 2 - CoheS|on value obtained from
¢ (Rock & direct shear Test
~RE(RockCorgy SBL - Sea Bed Level

- Angle of internal friction
RL - Reduced Level Phi  from direct shear test

PI - Plasticity Index NA - Not Applicable

Plate A 36.21
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FUGRO GEOTECH PVT. LTD.

: GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Project
Client : COCHIN PORT TRUST
Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 05

Drilling orientation : Vertical

Type of core barrel : NA

Co-ordinates

:N 1102573.7 E 635195.7

Drilling method : Rotary borehole drilling, sampling and testing Type of Bit - NA Date - 01/24/2013-01/25/2013
Casing sizemm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.11w.rt. CD
Casing depth ; : : :
frzf,:"gecﬁ'}m) : SX-20.50m,HX-48.00m,NX-67.00m Core diameter,mm : T.D. (m) - 62.50 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
= ©
Sample & |g| ol| E SR ER AP
g st | 3 sz 2| = |2 |d|ad|c|B8
< o B S | > T & - y o
%5 test(rcri]e)Pth 2 2,2 5% Description g = % 5 3 3 % 5
8 w g % E E|_| = O (7) (%) [0} \G % o o
15 |15.00-15.45 11 11]13.50 7.50 m to 21.00 m - Very soft dark grey clayey
1 sandy SILT
16
-] 24 | 69 6 1|3
16.50 - 17.00
17 | 1]
18 |
18.00 - 18.45 I 0/0/0|l 0] 0
19
- 10 | 62 | 28 0 |14
19.50 - 20.00
20 I
21
21.00 - 21.50 I 4/8/16 | 24| 24| 1.50 1.00 m to 22.50 m - Medium dense blackish
- rey clayey silty SAND with shell fragments.
22
g 2028 | 1350 1M22.50 m to 36.00 m - Firm to stif dark grey ) B R LGl
— clayey SILT
24 |
24.00 - 24.45 I 213/3 | 6| 6
25
— 26 | 73 1 0 | 61
50-25.95
26 = I
27 |
27.00 - 27.45 I 21413 | 71| 7
28
"]28.50 - 29.00 37 | 62 1 0 |42
29 | I
30

Abbreviations & Symbols

! - SPT (standard penetration test)

Water Depth (m)

CD - Chart Datum LL - Liquid Limit Date Depth (m)
[D - UDS (undisturbed sample) E - Extrapolated SPT Value - - Cohesion value obtained from
unconfined Compression Test
E - DS. (disturbed sample) R - SPT Refusal . ‘
D . s c2 - Cohesion value obtained from
re R . Terminition Depth direct shear Tast
~RG:{RockiCore) SBL - Sea Bed Level
~ -Angle of internal friction
RL - Reduced Level Phi  from direct shear test
Pl - Plasticity Index NA - Not Applicable
Plate A 36.22
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FUGRO GEOTECH PVT. LTD.

Aaaae

: GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Project
Client : COCHIN PORT TRUST
Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 05
Drilling orientation : Vertical Type of core barrel : NA Co-ordinates : N 1102573.7 E 635195.7
Drilling method : Rotary borehole drilling, sampling and testing Type of Bit - NA Date - 01/24/2013-01/25/2013
Casing sizemm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.11w.rt. CD
L L) - $X-20.50m,HX-48.00m,NX-67.00m Core diameter,mm : 1.0. (m) 6250 w.rtSBL
BOREHOLE LOG LABORATORY DATA
g ©
Sample & | g] 0| Ble~ °\° 2|5 =2
3¢ insitu | 2 lsz|55 |3 2| 2| d|a|Flod
() - i (=) -
4 7| test depth | 3| > 12 |8E |28 | Description > =12 12|8 8|2 =Y
B3 (m) £ -3 2 o | S 5 = | Z é 2 | S|z 8
8 o 7 6w | *® @ O | ® |6 | 0|5 | Y|
30 [30.00-30.45 3/3/5| 8 | 8 |13.50 22.50 m to 36.00 m - Firm to stiff dark grey
= clayey SILT
31
=1 19 | 80 1 0 | 17
31.50 - 31.95
32 1]
33
33.00 - 33.45 ; 2/4/4 | 8| 8
34 |
_ 13 | 51 36 0 | 43
34.50 - 34.95
35 I
36
36.00 - 36.45 ;9/19/29 48| 48|6.00 36.00 m to 42.00 m - Hard light brown sandy
- silty CLAY
37 | 40.70 m to 40.95 m - Yellowish grey to light
1| grey silty clayey SAND.
. 57 | 34 9 0
37.50 - 37.95
38 ;1 0/18/26 44 | 44
39
39.00 - 39.45 X
40 |
7 30| 11
40.50 - 40.95 q
41 0-4 ;20/26/3. 65| 65
42
42.00 - 42.45 X 4.50|-45.11|° || 42.00 mto 46.50 m - Very dense grey to grey
7 SAND
43 -
43.00 - 43.45 ;1 9/31/36 67 | 67
44
45
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) CD - Chart Datum LL - Liquid Limit Date Depth (m)
[D - UDS (undisturbed sample) E - Extrapolated SPT Value . - Cohesion value obtained from
L unconfined Compression Test
% - DS (disturbed sample) R - SPT Refusal
T.D. - Terminition Depth c2 afsgiizgr\?leﬁ ablamediem
l -RE (Rogkeare) SBL . Sea Bed Level
- Angle of internal friction
RL - Reduced Level Phi  from direct shear test
PI - Plasticity Index NA - Not Applicable

Plate A 36.23
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FUGRO GEOTECH PVT. LTD.

: GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Project
Client : COCHIN PORT TRUST
Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 05

Drilling orientation : Vertical

Type of core barrel : NA

Co-ordinates : N 1102573.7 E 63519

5.7

Drilling method : Rotary borehole drilling, sampling and testing Type of Bit :NA Date 1 01/24/2013-01/25/2013
Casing sizemm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.11 w.rt. CD
Casing depth . ; ; :
fr:fr""gecﬁ':m) : §X-20.50m,HX-48.00m,NX-67.00m Core diameter,mm : T.D. (m) :62.50 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
@ ©
. | Sample & g g| Elzp x g =
2g instu 12 2 1359 |58 |3 =% |d|a|F|28
ﬁ: test depth |2 z, - ge |5 5 € Description ¥ w2128 RBIE g
23 (m) £ E3lZ [T 0| > S 2| Z 2 2|28
8 & 525 | 5 ? O | B |w | ol |Y|al
45 [45.00 - 45.45 4.50|-45.11 42.00 m to 46.50 m - Very dense grey to grey
- SAND
46 |
47746-50 -46.95 I1 2/17/26 43| 43 | 4.50(-49.61 46.50 m to 51.00 m - Hard blackish dark
— brown sandy silty CLAY
| 46.50 m to 48.00 m - with wooden fragments
48 X
148.00 - 48.50
49 |
"149.50 - 49.95
50 ;1 1/18/18 36 | 36
51
51.00 - 51.50 X 6.00|-54.11, &4 51.00 m to 57.00 m - Very dense dark grey
- . i1 silty clayey SAND
52 54.00 m to 55.50 m - Grey sandy silty CLAY
55 52505278 (V] 53(13)3(13) 22 0
54
_54.00- 54.50 X ;
55 | .
|
. o
55.50 - 55.95 [ D s
56 ;_1/31/4c 71|71
b7 .
57.00 - 57.50 X 5.50|-60.11} 1| 57.00 m to 62.50 m - Hard dark grey to
& || blackish grey sandy silty CLAY with occasional
58 wooden fragments
" |58.50 - 58.95 ]
59 ;1 3/32/43 75| 75
60

Abbreviations & Symbols

1 - SPT (standard penetration test)

cD - Chart Datum LL - Liquid Limit

D] - UDS (undisturbed sample) £ - Extrapolated SPT Value - - Cohesion value obtained from
unconfined Compression Test

IE - DS .(disturbed sample) R - SPT Refusal )

T.D. - Terminition Depth c2 - Cohesion value obtained from

RC (Rock C direct shear Test
~RGdRockiome) SBL - SeaBed Level
_ - Angle of internal friction
RL - Reduced Level Phi from direct shear test
PI - Plasticity Index NA - Not Applicable

Water Depth (m)

Date Depth (m)

Plate A 36.24



FUGRO GEOTECH PVT. LTD.

PEEN IN COCHIN PORT

Project

T GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVY

Client

: COCHIN PORT TRUST
Borehole

Equipment
Drilling orientation

Drilling method

Casing size,mm

Casing depth .
i ] © §X-20.50m, HX-48.00m,NX-67.00m
LABORATORY DATA

up Fugro KRISHNALocation : LPG Berth
Type of core barrel : NA
- NA

- Water

- Hydraulic Rig mounted on Jack-
: Vertical

: Rotary borehole drilling, sampling and testing

- HX/SX/NX

Type of Bit Date

Drilling Fluid

Core diameter,mm : T.D. (m)

BOREHOLE LOG

Co-ordinates

Bed Level (m) :-3.11w.r.t.CD

No. :BHO05
- N 1102573.7 E 635195.7

: 01/24/2013-01/25/2013

:62.50 w.r.t SBL

o
3 gl g | E R 2
3 = > = | — =@
S5 = z 2|88 Description 2 a5
=5 £ L3z |7 e P =2
o a o sl * = =0
[a] »>|w = O o

60 [60.00 - 60.50

61.50 - 61.95
62.00 - 62.50

57.00 m to 62.50 m - Hard dark grey to
blackish grey sandy silty CLAY with occasional

wooden fragments

52.50 m - borehole terminated as per the
instruction of Engineer In-charge

t
15
S

5/34/31 65

X

Abbreviations & Symbols

1 - SPT (standard penetration test) cDh - Chart Datum L - Liquid Limit
. [D - UDS (undisturbed sample) E - Extrapolated SPT Value & - Cohesion value obtained from
unconfined Compression Test
& -DS (disturbed sample) R - SPT Refusal » .
TD. - Terminition Depth 2 - _Cohesmn value obtained from
RG (Rock C direct shear Test
gl ey SBL - Sea Bed Level
- Angle of internal friction
RL - Reduced Level Phi  from direct shear test
PI - Plasticity Index NA - Not Applicable

Plate A 36.25
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FUGRO GEOTECH PVT. LTD.

: GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Project
Client : COCHIN PORT TRUST
Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 06
Drilling orientation : Vertical Type of core barrel : NA Co-ordinates : N 1102581.3 E 635221.7
Drilling method : Rotary borehole drilling, sampling and testing Type of Bit ' NA Date - 01/22/2013-01/24/2013
Casing size,mm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.10 w.r.t. CD
Casing depth . : 3 :
from deck (m) : §X-20.50m,HX-48.00m,NX-67.50m Core diameter,mm : T.D. (m) :62.50 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
@ ©
" Sample & | g] o] Tlu~ 2|2 | g -
P ' =) A g ° 4 i | =< e
Sg  insitu ,f;? .Eﬂ;%;‘é_o = - dml—gﬁ
£ -|testdepth (g © > 12 |§E |58 |E Description > =12 |12|8 8|25
3e m |5 & |3z |TEET > T | 5|2 5|2 |28
3 @ B |BSw| = H 2| @ | |0o|g | Y|l
0 [0.00-0.45 9.00 0.00 m to 9.00 m - Very soft dark grey to
T blackish grey clayey SILT
“1.50 - 1.95
. ; 0/0/0 | 0|0
=2 6 93| 1| 0|12
3.00 - 3.45 I
| 4 |
“l4.50 - 4.95
5 ; 0/0/0| 0|0
| 6 | 21 | 78 1 0 |12
6.00 - 6.50 I
| 7 |
750 -7.95
8 ; 0/0/0| 0|0
[ 8 | : : 27|72 | 1| 0 |52
9.00 - 9.45 :[: 28.50 9.00 m to 37.50 m - Firm to stiff dark grey
7 clayey SILT
10
1 1050 - 10.95 ; 0/1/4 | 5| 5
12
12.00 - 12.45 I 21| 78 1 g 14
13
"|13.50- 13.95
- ; 11213 | 5|5
15
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) CD - Chart Datum LL - Liquid Limit Date Depth (m)
D] - UDS (undisturbed sample) E - Extrapolated SPT Value o - Cohesion value obtained from 01/22/2013 1.30
unconfined Compression Test
E - DS. (disturbed sample) R - SPT Refusal .
T.D. - Terminition Depth c2 ;ji?;?tessr;ggr\l?’eus? Qbtained from
l « RO{Rack Cofe) SBL - SeaBed Level
- Angle of internal friction
RL - Reduced Level Phi  from direct shear test
Pl - Plasticity Index NA - Not Applicable
Plate A 36.26




FUGRO GEOTECH PVT. LTD.

= GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Project

Client : COCHIN PORT TRUST

Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 06

Drilling orientation : Vertical Type of core barrel : NA Co-ordinates : N 1102581.3 E 635221.7
Drilling method : Rotary borehole drilling, sampling and testing Type of Bit - NA Date ©01/22/2013-01/24/2013
Casing sizemm  : HX/SX/NX Drilling Fluid : Water Bed Level (m) :-3.10w.r.t. CD

Casing depth : f s "
ot i : $X-20.50m,HX-48.00m,NX-67.50m Core diameter,mm T.D. (m) - 62.50 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
S ©
Sample & | g o] Tlu~ °\° T | .
8g nsitu |\ o 3lsz |55 |3 2| =¥ d|a|Flas
=1 Ieal depti é = B = 52|23 | Description > | = |2 5 S 18|25
20 (m) |§| 2 |kIZ|TgxT > g | 2|2 2 218
8 o # 63w | F - 5| ®|w | ol | YT
15 [15.00-15.45 L 28.50-12.10 9.00 m to 37.50 m - Firm to stiff dark grey 14 | 85 1 0 | 43
m clayey SILT
16 |
“116.50 - 16.95
17 ; 2/3/3| 6|6
18
I 118.00 - 18.45 I 24 | 75 1 0 | 40
19
"119.50 - 19.95
20 Tl' 21313 | 6|6
21
21.00 - 21.45 I 38 | 61 1 0 |35
22
2250 - 22.95
23 ; 2134 | 7| 7
24
124,00 - 24.50 I 30 | 69 1 0 |39
25
"125.50 - 25.95
% "[ 3/4/4 | 8| 8
27
27.00 - 27.50 I 37162 | 1| 035
28
"128.50 - 28.95
29 ; 214/5| 9|9
30
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) cD - Chart Datum LL - Liquid Limit Date Depth (m)
[D - UDS (undisturbed sample) B - Extrapolated SPT Value e - Cohesion value obtained from
unconfined Compression Test
E -DS (disturbed sample) R - SPT Refusal . .
TD. - Terminition Depth c2 éjfgge;‘]zgrv.?r; obtained from
l =G (Rasktare] SBL - SeaBed Level
- Angle of internal friction
RL - Reduced Level Phi  from direct shear test
PI - Plasticity Index NA - Not Applicable

Plate A 36.27
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FUGRO GEOTECH PVT. LTD.

———————————————— s
- GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Project
Client : COCHIN PORT TRUST
Equipment - Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 06

Drilling orientation

: Vertical

Type of core barrel : NA

Co-ordinates

:N 1102581.3 E 635221.7

Drilling method

: Rotary borehole drilling, sampling and testing

Type of Bit

:NA

Date

: 01/22/2013-01/24/2013

Casing size,mm

: HX/SX/NX

Drilling Fluid

. Water

Bed Level (m)

:-3.10w.rt. CD

e - $X-20.50m, HX-48.00m,NX-67.50m Core diameter,mm : T.D. (m) :62.50 w.r.t SBL
BOREHOLE LOG LABORATORY DATA
s ©
5 Sample & |g] o| Elu~= = =< s =
§g insitu = AT e 2 | ¥ |gla|Flasd
4 =) test depth | 3] > |17 |gE|28 Description > g | > |9 |2 a8
£0 £ B i i~ QO }- =z < D (o) (o))
gD m 5 E3z T2 L2 Z2 e |=|o =8
a 9 o >| W e (3] v | n O |5 N e
30 [30.00-30.50 58.50-12.10[1 2] 9.00 m to 37.50 m - Firm to stiff dark grey 43
m clayey SILT
31
“131.50 - 31.95
32 ; 4/3/5| 8| 8
33
33.00 - 33.50 I 16 | 61 23 0 |40
34 |
"[34.50 - 34.95
35 —li 4/6/8 | 14| 14
36
36.00 - 36.50 I 54
37
38‘37»50-37.95 ; 2/5/7 | 12| 12|4.50|-40.60 37.50 m to 42.00 m - Very stiff to stiff grey to
—— light grey clayey SILT
39
135 00 - 39.45 I 30 | 67 2 0 [166
40 |
7140.50 - 40.95
41 0.50 - 40 ; 4/8/7 | 15|15
42 |
42.00 - 42.50 I 4.50|-45.10 42.00 m to 46.50 m - Dense light grey SAND
43 |
"143.50 - 43.95
aa ;9/20123 43|43
45
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) cD - Chart Datum L - Liquid Limit Date Depth (m)
[D - UDS (undisturbed sample) E - Extrapolated SPT Value - Cohesion value obtained from
ot unconfined Compression Test
E - DS’ (disturbed sample) R - SPT Refusal . .
TD. - Terminition Depth I St
. SREHRoskCOmR] SBL - Sea Bed Level
- Angle of internal friction
RL - Reduced Level Phi from direct shear test
Pl - Plasticity Index NA - Not Applicable

Plate A 36.28



FUGRO GEOTECH PVT. LTD.

——————————————————————————————————————————
- GEOTECHNICAL INVESTIGATION FOR LPG BERTH AND OUTER HARBOUR PROJECT AT PUTHUVYPEEN IN COCHIN PORT

Project

Client : COCHIN PORT TRUST

Equipment : Hydraulic Rig mounted on Jack-up Fugro KRISHNALocation : LPG Berth Borehole No. : BH 06

Drilling orientation : Vertical Type of core barrel : NA Co-ordinates : N 1102581.3 E 635221.7
Drilling method : Rotary borehole drilling, sampling and testing Type of Bit :NA Date 1 01/22/2013-01/24/2013
Casing sizemm  : HX/SX/NX Drilling Fluid - Water Bed Level (m) :-3.10w.r.t. CD

p ] : $X-20.50m,HX-48.00m,NX-67.50m Core diameter,mm T.D. (m) :62.50 w.rt SBL
BOREHOLE LOG LABORATORY DATA
© ©
" Sample & |g o| E ® &g
. . =1 = o o h 5 e sy
—Egtelsnt?g:)thz: . |2t - 2518815 §§
=3 2 2.7 |Bg Description > F |5 S a|So
22l m Loz |78 S| 2|2 2 (22|28
a 0 &3 W == o » | n O |5 | 9|
45 45.00 - 45.50 4.50 © | 42.00 m to 46.50 m - Dense light grey SAND
46 |
47‘46.50 - 46.95 ;1 9/23/20 43 | 43| 4.50 46.50 m to 51.00 m - Dense to very dense Ry
=1 light grey clayey silty SAND
48 |
148.00 - 48.50 X
49
~ 0|38
49 50 - 49.95
50 ;1 7/23/44 67 | 67
51 |
51.00 - 51.50 X 3.00 51.00 m to 54.00 m - Hard dark grey sandy
- silty CLAY with less % of shell fragments.
52
"152.50 - 52.95
53 II 0/22/26 48 | 48
54 |
54.00 - 54.50 X 3.00 54.00 m to 57.00 m - Very dense grey silty
= clayey SAND
55
7155.50 - 55.
s |P5-90-55.95 ;1 3/42/55 97 | 97
57
57.00 - 57.45 X 3.00 1| 57.00 m to 60.00 m - Hard dark brown sandy
- || silty CLAY
58
“158.50 - 58.95 p.
59 ;20/30/2 52|52
60
Abbreviations & Symbols Water Depth (m)
1 - SPT (standard penetration test) CD - Chart Datum LL - Liquid Limit Date Depth (m)

m - UDS (undisturbed sample)
E - DS (disturbed sample)

. - RC (Rock Core)

E - Extrapolated SPT Value

R - SPT Refusal
T.D. - Terminition Depth

SBL - SeaBed Level
RL - Reduced Level
Pl - Plasticity Index

- Cohesion value obtained from

el unconfined Compression Test

c2 - Cohesion value obtained from
direct shear Test

- Angle of internal friction
Phi  from direct shear test

NA - Not Applicable

Plate A 36.29




