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DEVELOPMENT OF PORTS AT POSITRA
CIN
STATE OF GUJARAT

TOPOGRAPHIC SURVEY REPORT

General

The Gujarat Maritime Board is planning to develop ports and related facilities at
Positra, at a distance of about 30 km from Okha Port in the Rann of Kutch area of
the State of Gujarat. The Port development at Positra will comprise two parts :
Positra-IT and Positra-1II. Both these ports will handle containers as well as
petroleum products and LPG including coal. The infrastructure will comprise a
central platform and breasting and mooring dolphins complete with cargo handling
equipment as required. On shore, container yard facilities for storage and
transhipment and storage tanks for different petroleum products as well as special
facilities for storage of LPG will be provided. It will also be fully equipped for the
off loading and through transport of coal to the stacking yard.

This part of the Report covers Topographic Survey of the on shore areas for
prov1dmg on shore facxllues

Area Surveyed

The area surveyed is near Positra village in the North-East direction as shown in
Fig.-1. It is surrounded by sea on three sides. The area is approximately
9.5 sq. km.-and covers the sand dunes on North and Eastern sides.

Methodology for Land Survey Works
3.1 Scope
The methodology for carrying out the land surveys covered the following :

a)  Preparation of contour survey maps, with spot levels. The levels were
carried over from Survey of India Bench Mark (BM) of the area.

b) Establishment of base line and grid system for defimng the coordinates
of the various areas.

c) Preparation of survey map indicating all structures and prominent
features, high water and low water levels, low tide, high tide and mean
tide levels.

d) Preliminary survey to identify existing control points to ensure their
correctness.

e)  The horizontal control was fixed by :
1) Closed traverse

f)  The vertical control points were fixed by auto levels and closed by
coming back to the starting point
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g)' Spot levels and contour plans

For taking the spot level, the area was divided with main grids of 50 m
x 50 m and levels observed at every intersection.

-h)  Boundary Pillars were provided at 500 metres centre to centre and at

all corners. These were of size 300 x 300 x 1000 mm deep. Permanent
pillars of size 1500 x 1500 x 2000 mm, 2 nos. were provided with steel
- plates of 150 x 150 x 10 mm embedded in concrete with 12 mm

dia x 150 mm long anchor bolts. These were provided with punch lines
and painted with anticorrosive paint.

i)  Survey map indicating the contours, boundary pillars, permanent
pillars and all permanent feature were prepared.

4. Land Survey Operations

4.1

42

43

Survey Team

The Consultants M/s Intercontinental Consultants and T'¢¢hnocrats Pvt. Ltd,

mobilised the survey team at the end of March, 1997 consisting of the
following personnel.

1 No.

‘1. Survey Expert -
2. SurveyEngineer - 1No. |
-3 Surveyors - - 3No,
| 4. Support Staff - as necessary

" In addition to the members of the team, guidance was also available from
" Shri H.S. Verma, General Manager of the Consultants - and

Shri- Avinash Patil, Dy. Project Manager (Ports) of M/s Frednc R. Haris
(India) Pvt. Ltd. who visited the site during survey operations. Full
cooperation was available from GMB technical staff posted at Okha port.

The entire survey work was completed in 2 months time.

" Survey Instruments

The following survey instruments. were used :

a - Autolevels - 2Nos.

b - Theodolite - I No.

¢ - Total Station - 1 No. (Topcorn GTS-304)
d - Plane Tabling - 2 No. '

e - Measuring tapes-50m -

3 Nos.

Transfer of Levels

The nearest Survey of India Bench Mark was available’ at Qkha Port at a
distance of about 30 km. The levels were transferred from this beqch I:nark
to the bench marks established at site (2 nos.) shown as A and B in Fig-1.



4.4

4.5

4.6

4.7

4.8

The correctness of the levels was ensured by starting and closmg on the
Survey of India Bench Mark at Okha port.

Horizontal Control

The horizontal control was fixed by Closed Traverse. Since about 1/3 area
was covered by thorny thick bushes, triangulation was not possible. First
grid pillars were provided and base line AB, indicated in Fig.-1, was
established. The traversing followed along the boundary of the area
surveyed. The closed traverse was set by measurement of coordinates
directly read from Total Station. The number of traverse stations was 48.

Vertical Control

Vertical control points were fixed by auto level on all the traverse stations
and were closed by coming back to the starting point. The closing error was

5 mm. The levels of the control points (boundary pillars) are givemin
Table-1. ,

Spot Levels and Contour Plans

For taking the spot levels, the area was dmded into main grids of
SDm x 50m, with reference to the base line AB, indicated in Fig.- 1.

' The levels were observed at every intersection. For locating prominent

physical features of the terrain, these grids were further divided into smaller
gnds of 25m x 25m. The field levels were so obtained as to get a contour
interval of 0.5 metre. All the contours are indicated in the Map at
Annexure-A. All spot heights in a mesh of 50m x 50m are also shown
therein,

Coo_r_dinates

M/s Comaco Ltd., Bombay established coordinates of bore hole
no. 10 at site with the help of G.P.S. All the coordinates of the permanent
pillars and boundary pillars were transferred from this bore hole with the
help of Total Station. The coordinates of permanent pillars and boundary
pillars are given in Table-2. :

Survey Map

The Survey Map has been prepared to a scale of 1:5000. All the boundary
pillars and permanent pillars have been shown/in the map. Important
features of the area are also shown. The Survey Map is enclosed at
Annexure-B. This also shows the 100m grid for defining the coordinates of
various areas. The spot levels and contours are shown in the map at
Annexure-A as mentioned in para 4.6 above.



TABLE - 1
Bench Marks List

Based on Survey of India Bench Mark R.L. 6.5487" (GTS)
Near Deputy Executive Engineer, Civil, Office — Okha Port -

ground level is as under —

BMs A&B .=
BM-1-to BM-31 =

1.00 m
0.50 m 3

'S.Ne. | Bench Marks No. | Reduced Levels (m) | Remarks
1. B.M. -1 8.548 On Pillar No.1
2. BM. -2 10.020 On Pillar No.2
3. B.M. -3 9.220 On Pillar No.3
4, B.M. 4 6.013 On Pillar No.4
5. B.M. -5 6.303 On Pillar No.5
6. BM. -6 5.258 On Pillar No.6
7. BM. -7 4.192 On Pillar No.7
8. B.M. -8 4.425 On Pillar No.8
9. B.M.-9 5.071 On Pillar No.9
10. B.M.-10 16.344 On Pillar No.10
11. BM. -11 6.994 “On Pillar No.11
12, | BM.-12 -6.990 On Pillar No.12
13. B.M. -13 o 1'8.020 On Pillar No.13
14. BM. -14 8.557 On Pillar No.14
5. |BM.-15 7760 On Pillar No.15
16. BM.-16 7.306 On Pillar No.16
17. B.M. ~-17 8.488 ‘On Pillar No.17 -
18. B.M, -18 9.055 On Pillar No.18
19, B.M.-19 12,397 On Pillar No.19
20. B.M.-20 14.984 On Pillar No.20
21. - |B.M.-21 16.844 “On Pillar No 21
22. B.M. -22 116.097 | On Pillar No.22
23, B.M.-23 22.843 On Pillar No.23
24, B.M, -24 21.530 On Pillar No.24
35 TBM. 35 21030 On Pillar No.25
| 26. BM. 26 12.673 On Pillar No.26
27. B.M. 27 11.708 On Pillar No.27
28. B.M. -28 5.587 On Pillar No.28
29. B.M. -29 6.634 On Pillar No.29
30. B.M. -30 4.883 On Pillar No.30
31. B.M. -31 "5.640 On Pillar No.31
32. BM.-A 7.014 A & B Pillars on Base line
33. BM.-B 16.705 And both are Main Pillars ’
Note : The Bench Mark height pertains to the top of the pillar. The height of the pillars above




List of Stations with Coordinates on Modified Everest Spheroid

TABLE - 2

Reference Station - Bore hole No. 10

Stations Latitude Longitude
Borehole |22 25 (3 N 69 11 16 E
Ne. 10 L

T10
P2 122 24 17.858237 N 69 10 42.110706 E
69 '
B 22 22 46.785307 N 69 10 49.019813 E
{ P-21 22 22 55.953570 N 69 10 45.765693 E

P-22 22 23 5393646 N 69 10 42201001 E

P-23 22 23 17.032404 N 69 10 38.213783 E

P-24 22 23 34953758 N 69 10 31.726758 E

P-25 22 23 48.735783 N 69 10 26.884814 E

P-26 " 122 24 0.251670 N 69 10 22.928305 E

P-27 22 24 19.558759 N 69 10 16.214053 E

A 22 24 31480973 N 69 10 11.885133 E

P-1 22 24 24913104 N 69 10 27.454226 E

P-3 22 24 12103503 N 69 10 57.054686 E

P-4 22 24 8.448397 N 69 11 0.892242 E

P-5 22 24 3524022 N 69 11 25.397553 E

P-6 22 23 58.712743 N 69 11 37.939065 E

P-7 22 23 58417789 N 69 11 46.845110 E

P-8 22 24 4204084 N . 69 12 2.183467 E

P-9 22 23 56.093611 N 69 11 53.6974950 E

P-10 . 22 23 49.192010 N 69 11 50.354513 E

P-11 22 23 41346748 N 69 11 51.902417 E

P-12 22 23 38377276 N 69 11 48.024783 E

P-13 22 23 32.778476 N 69 11 55.698179 E

P-14 22 23 26.633037 N 69 11 57.307554 E

P-15 22 23 27.761471 N 69 11 53.873488 E

P-16 22 23 22.041786 N 69 11 48.173062 E

P-17 22 23 15347947 N 69 11 41.356058 E

P-18 22 23 14304757 N 69 11 24292604 E

P-19 22 23 5502901 N 69 11 8.192822 E

P-20 22 22 58.739114 N 69 10 54.809884 E

P-28 22 24 49.288671 N 69 10 29.796946 E

P-29 22 25 8.672866 N 69 11 1.036021 E

P-30 22 25 13494733 N 69 11 36.764115 E

pP-31 22 24 36.889686 N 69 11 26.068672 E
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REPORT ON METOROLOGICAL DATA AT OKHA PORT

1. INTRODUCTION

Gujarat Maritime Board has plans to develop various ports albng the Gujarat
coast as shown in Fig. 1. Gujarat Maritime Board has appointed Frederic R. Harris
India private limited to prepare the detailed project report for Positra Port. Frederic R.
Harris Inc. have appointed IIT, Madras to perform certain tasks in connection with the
development of master plan. This report gives -all the details of analysis of
meteorological data at Okha Pert which is the nearest meteorological observatory for the
location of Positra.

The port development at Positra is comprising of Positra I and Positra . Positra I
is approximately located 22°28'24" N and 69°08'48”E. Positra Il is located at 22°25'15"
N and 69°1124",

2, DATA COLLECTION

The meteorological data at Okha have been collected from I.M.D. Pune and are
given in Annexure |.
a. Fig L.1 and Fig 1.2 gives the wind rose diagram collected from L.LM.D Pune for the
period 1969-1985 for 0830hrs and 1730hrs respectively for January to December.
b. Fig 1.3 gives the Wind rose diagram for 0830 hrs and 1730 hrs for the period 1969 -
1985, for Jan, Feb & March.
C. -Fig.I.4gives the wind rose diagram for 0830 hrs and 1730 hrs for the period 1969-1985
for Oct, Nov & Dec.

d.” Fig. 1.5 gives the wind rose diagram for 0830 hrs and 1730 hrs for the period 1969 -
1985 for July, Aug & Sept.
e. Fig. 1.6 gives the wind rose diagram for 0830 hrs and 1730 hrs for the period 1969 -
1985 for Oct, Nov & Dec.



f. Fig. 1.7 gives the representative wind rose diagram considering all the months for the
period 1969 - 1985 which can be used for design purposes.

3. WIND

The Wind Rose diagram shown in Fig 1.1 to Fig 1.7 should be read considering
the wind directions shown in Fig. 2. _ |

The wind rose diagram shown in Fig. L3 indicates that during the month of
January the wind direction in the moming is from North East and in the evening it is from
the North West. The mean wind speed during the month is generally under 22 Kmph.

During February to April, from the Fig 1.3 and Fig 1.4 the wind direction génerally
changes from North to NorthWest in the moming and in the evening it is from the
NorthWest. The mean wind speed during this period is geneirally under 24 Kmph which
can be read from the above Figures.

From May to September the predominam direction of the winds in the morning
and in the evening it is SouthWest to West. The mean wind speed is usually under 30
Kmph during this period.

The predominant wind direction during the months of October to December the
wind direction change in the morning from North to NorthEast and it is NorthWest in the
evening. The mean wind speed during this period is generally below 23 Kmph.

The wind rose diagram shown in figure 1.7 is prepared using the method of
probability percentage for the whole period, including all seasons. The wind rose

diagram shows that general direction of the wind is from West to North-west.

4. SEASONS
The climate in a year can be divided into four seasons comprising non-monsoon
during Jan to May, southwest monsoon season during June to September and Northeast

monsoon season during October toDecember as generally observed in the country.

5. CYCLONES AND DEPRESSIONS
Wind speed upto 60 Kmph is described as cyclonic depression, and in the range of
60 Kmph to 80 Kmph as storm, and wind speeds exceeding 80 Kmph, signal severe storm



TABLE 2
Frequency of Occurence of Depressions / Storm within 2.5 ofOkha

during the Period 1891-1970

MONTH DEPRESSION | STORM SEVERE TOTAL
STORM

January 0 1 0 1
February 0 0 0 0
March 0 0 0 0
April ] 0 1 2
May 0 0 2 2
June 7 4 7 18
July 8 ] 0 9
August 3 1 0 4
September 8 2 1 11
October 3 3 0 6
November 4 0 2 6
December 0 0 0 0
Total 34 12 13 59

The number of depressions is maximum in the months of June,July and
September.The number of depressions and storms is zero in the months of
February,March and December.The number of tropical storms in the month of January is
zero.The storm in January does not pertain to a tropical storm. It relates to a western
disturbance which attained ‘storm’ intensity while moving eastwards over the North
Arabian sea. The diagrams (numbering 13) showing Tracks of storms depressions are

enclosed as (Annexure [I)




The total number of tropical disturbances within77km of Okha for the period 1891-1970

is shown in Table 3.

TABLE 3
Frequency of Occurrence of Depressions / Storms within 77kms of Okha during the

Period 1891-1970

MONTH DEPRESSION | STORM SEVERE TOTAL
STORM

January 0 0 0 0
February 0 0 0 0
March 0 0 0 0
April 0 0 1 1
May 0 0 0 0
June 2 0 1 3
July 3 0 0 3
August ] 0 0 1
September 1 1 10 2
October 2 0 0 2
November 2 0 0 2
December 0 0 0 0
Total 11 1 2 14

Out of these 11 are depressions, 2are tropical storms and 2 are severe tropical

storms.January, February, March, and December, are months with the number of tropical
storms zero.In April and June one severe storm each has occured during the period 1891-
1970.The maximum number of depressions recorded 15 in the month of July which also is

the month with maximum rainfall.




6. RAINFALL

Rainfall varies from year to year. For example the total rainfall in the period from
October 1975 to June 1980 was 0 mm. The heaviest rainfall recorded in one day during
the period 1967-1995 is 283.3 mm which is recorded on 10-08-1973.

The average monthly rainfail for the period 1967-1995 which is calculated using

the method of average given below:

_Avex;age rainfall for a particular month for a certain period of years=Zx/n
where Xx - is'the total rainfall for a particular month for a certain périod
of years and n - the number of years.

The average rainfall for the month of July is 145.62mm which is the wettest
month of the year,

Average annual rainfall is 304.48mm.

The average of 10% of the heaviest rainfall recorded during the period is
101.67mm. These values are obtained from Fig. 3 which is drawn using Meteorological
data.

The Average monthly rainfall and maximum number of rainy days is given in
Table 2 which is as follows

TABLE 4
MONTH [RAINFALL INNMAXIMUM NUMBER|
MM OF RAINY DAYS
January 0.94 1 -
February 208 1
March 1.46 2
April 0.08 0
May 0.69 1
June 47.22 8
July 145.62 12
August 69.06 11
September 19.87 7
Ooctober 5.87 7
November 10.28 4
December 1.31 1
TOTAL 304.48




7. TEMPERATURE
The mean temperatures recorded during the period of 1967-1985 are presented in
Table 3 using the method of Average.

" The mean maximum temperature are of the order of 33° while the mean
minimum temperature is of the order of 18°c.which is shown in Figure 4 which is drawn
based on Table 3.

The highest maximum temperature recorded in the period 1967-1985 is
39.8°c,recorded on 11-06-1969, while the lowest minimum temperature is 10.9°¢

recorded on 10-02-1968.

TABLE 5
MONTH MAXIMUM MINIMUM
TEMPERATURE TEMPERATURE

JANUARY 24 8.7
FEBRUARY 24.6 19.3
MARCH 273 21.8
APRIL 29.8 24.4
MAY 31.8 26.6
JUNE 325 27.7
JULY 31.1 26.7
AUGUST 30 257
SEPTEMPER | 30.1 254
OCTOBER 30 24.8
NOVEMBER 28.6 23.5
DECEMBER 258 20.6




TABLE 6

Temperature variation in 24 hours

YEAR MONTH DATE MAXIMUM | MINIMUM | DIFFERENCE
1967 October 22 33.4 224 11
1970 June 30 35.3

July 1 26.7 8.5
1973 June 9 36.2 273 8.9
July 9 33.5
10 245 9
October 334 223
November 30 31.6 3.8
December 1 :27.7
1977 September 3 31.1 21.8 9.2
1981 September 24 31 244 6.6

From the above data it is clear that the maximum temperature vanation within 24 hours is

11°%

8. VISIBILITY

The meteorological datas obtained for Okha port gives us the Number of Days

with visibility in KM as follows:
a. Less than 1 KM
b. Between 01 - 10 KM
c. Between 10 - 20 KM
d. Greater than 20 KM




Based on this the visibility less than 1 KM, is sorted out from the Data and presented in
Table 7. It is clear from the table that the visibility less than ! KM in Okha area during
the month of March and June has occured totally for 10 days between 1967 - 1985.

TABLE 7

No. Of days with visibility less than 1 KM

YEAR 1967 | 1971 | 1972 1973 19751 1984 | TOTAL

TIME (hrs) 0830 | 0830 [ 0830|0830 | 17300830 0830

MONTH

JANUARY - - -

FEBRUARY 1 - -

MARCH - - 2

| ra] =] s
(o]
Ll
W
<

APRIL - ] -

MAY - - - - - - -

JUNE - T4 6 -1 - 10

JULY - - - - - - - -

AUGUST - . A P A - :

SEPTEMBER | - . S R R R R

OCTOBER - - 1 - - - 1 2

NOVEMBER 1 - - - - - - .

DECEMBER - - - - - - - -

9. RELATIVE HUMIDITY
Using meteorological datas, the Relative Humidity at Okha port is maximum in
the morning and minimum in the evening which can be seen from Table 8 and Figure 5

which is arrived by using the Methods of Average.

The relative humidity is maximum during the SouthWest monsoon season and is

around 85% and minimum during winter around 60%.



TABLE §

Relative Humidity

MONTH 08.30HRS | 17.30HRS
Yo %
JANUARY 63.7 60.6
FEBRUARY 71.8 66.8
MARCH 79.7 73.6
APRIL 83.8 77.4
MAY 80.4 77.2
JUNE 80.7 77
JULY 84.1 80.2
AUGUST 86.5 82.3
SEPTEMBER 84.8 80.7
OCTOBER 81 77.5
NOVEMBER 68.2 67.6
DECLMBER 62.8 59.8

SUMMARY

10

In order to prepare the detailed project report for Positra I & II, the meteorological
data at Okha port, which is the nearest IMD, is collected from IMD, Pune for the period

1967 - 1995. Based on the analysis of above data the following observations have been

The wind rose Diagrams show the maximum mean wind speed is 30 Kmph during
the month of May to September. When Severe Storms & Depression occurs the wind
speed is more than 60 Kmph which occurs mostly during in the month of May, June,
October and November. So, extra precautions should be taken in these months. During

the month of February the occurrence of Storm and Depression is nil. These observations




are taken from the Table 1 which is obtained from Tracks of Storms and Depressions
published by IMD, Pune.

The heaviest Rainfall occured in the month of July for the period 1967 - 1995 and
the month of April is having zero rainy days. The work can be can‘iéd out almost through
out the year except for the month of July and August. Number of Rainy days during the
month of June, September and October is less than 10. The average of 10% of the
heaviest rainfall recorded during the period 1967 - 1985 is 101.67 mm. |

The visibility less than | KM has occured totally for ten days during the month of
March and June between 1967 - 1985,

The maximum temperature recorded on June | 1™ 1969, is 39.8°C and the
minimum temperature recorded in February 10" 1968 is 10.9°C.

The maximum variation in temperature in 24 hours is 1 1°C,

In general, Relative Humidity is almost above 80 % during the month of March to
October at 0830 hrs.

(Dr. S.R. GANDHI) (Dr. S. MEENAKSHISUNDARAM)

11
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Fig.2 WIND DIRECTIONS



RAINFALL IN mm

140

120

100

80

60

40

20

MONTH

FIGURE 3 RAINFALL

B RAINFALL




TEMPERATURE IN CENTIGRADE

35

—e— MAXIMUM -
y

| e MINIMUM

20 | ,
.2
Lo-
15 3 4 T ~—t T 1 1 +
z’ 14 14 > 2 - 0. - >
<« ® & a <« 35 5 o & & 3 &
- LL = < = = - Y n (@) d 0
MONTH

FIGURE 4 MINIMUM AND MAXIMUM TEMPERATURE



RELATWE HUMIDITY IN PERCENTAGE

55 +

50

JAN

FEB |

MAR 1

[+ 4 > = O o

a. = 1)

: £ 3 83 3z 3
MONTH

FIGURE 5 RELATIVE HUMIDITY

OCT |

NOV |

DEC

| —+—08.30HRS

| s 17.30HRS

!



FOR: OKHA

WIND ROGSES
0830 HRS.LS.T.

A

496
}

JANUARY

a3

FRLBOreE DN

<%

JULY

OCTOBER

PERIOD 1969 —85

526

-

FEBRUARY ~ ' MARCH

(&)
Ol
N
o
o

MAY ‘ JUNE

NOVEMBER .

DECEMBER .

SCALE OF FREQUENCIES
F] G 11 | AL RALE T 1 T i ] 1 i ]
) 10 20 30 40 50%
SCALE OF SPE_EDS

C =3 6~I1 12-19 > 19 xmph.
AR

I3 4-6 7~10 2> 10 knots.

N'TOTAL HUMBER OF QGBSERVATIONS.

C: TOTAL NUMBER OF CALMS IN PERCENTAGE FREQUENCIES.




/

&

A :
’ FQR OKHA

WINUD RULEOD
1730 HRS.LS.T.

OCTOBER .

| PERIOD: 1969 — B85

527"

A

MARCH

MAY

NOVEMBER DECEMBER ,

SCALE OF FREQUENCIES
l"i‘l[lill[ i 1 ¥ ] 1 ] |
F1G.1.2 0 10 20 230~ 40 5‘0 %
SCALE OF SPEEDS

I1=5 611 {2=19 > 19 xmph,
 NSSSSRE
1=3 4-6 7+~I1Q > 10 knots.

N:TOTAL NUMRBER OF OBSERVATIONS. J
S

C.TOTAL HUMRBER OF CALMS IN PCACEHIAGL FREQUENCIL




FOR T OKHA

0830 HRS. 157
g

f Y %
s ; \ , :
DEL S N L L

LY v o ~
\1496 ﬁ; ‘3§T". : é;irf

o INZTW\I:-

JANUALRY FEBRUARY MARCH

1730 HRS. 1L.S.T.

S\ ~ 2\,
e g Y Eﬁ;

A2 AT

JANUVARY FEBRUARY MARCH
FIG 1.3 SCALE OF FREQUENCIES
|"“1”‘TI 1 1 ¥ T 1 I 1 ]
0 10 20. 30 40 50 %

SCALE OF SPEEDS

-8 6—Ffl 12-19 > 19 kmph,
- R IE
I~3 4~-6 T7=10 2> 0 knofs,
NITOTAL HUMBER OF OBSERVATIONS.
. . - : - <
PERIOD 1969 — 85 CTTOTAL NURBELR OF CALMS IN PERCEMTAGE FREQUENCIES




WIND ROSES
FOR ' OKHA

) r - . 0B30 HRS.LS.1-

1730 HRS.1ST.

m/
~n
a
wn
O
-

o
-~
APRIL MAY JUNE
F1G. 14 SCALE OF FREQUENCIES
[AAALI0 11! Sl S SN S A | 1T 37
0 0 20 30 40 S0%
SCALE OF SPEEDS
I-% 6~11 12-19 > 19 kemph,
PINNANNS e o]
[=3 d4=6 7-=10 > 10 knols,
MITOTAL HUNMOIR OF OBSERYATIONS,
PERIOD ]q6q — 85 C'TOTAL HUMDER OF CALMS IN PERCENTAGE FREQUENCILS




WIND ROSES

FOR ! OKHA
0830 HRS 1ST.
5,
‘Nuyﬁg;g ~ Ll\")? A.Q
m% 5 \1 mmﬁi‘?&z_ fﬂ?_ Y
| e =S 2ol
I / £ P
- / , &
JULY ' AUGUST SEPTENMRER

| PERIOD. 1969 — B5

1730 HRS.1.57

e
'7/;??/’

SEPTEMBER

AUGUST .

SCALE OF FREQUENCIES i

fiiaiiadil) s s sume s Sams NS At e
0 10 20 30 40 50 %

SCALE OF SPEEDS

[-% &—1f 12-19 > 19 wmph,
,k-\.\;m
1-3 4~6 T-—10 > 10 xnots.
HOTOTAL NUMBER OF OBSERVATIONS,
C: TOTAL NURBER OF CALMS IN PERCEMNTAGE FHEOUENCHZS;

F1G. 15




FOR T OKHA

OCTOBER .

PERIOD 1969 — 85

0830 HRS.J ST

DECEMBER

1730 HRS.1S.T

* NOVEMBER

DECEMBER .
SCALE OF FREQUENCIES
pomTrT T U v [T T 3 y,
0 0 20 30 40 50%
FIG. 1.6 SCALE OF SPEEDS ‘
-5 6—il 12=19 > 19 kmph.
S PEINA

i-3 4-6 7-10 > 10 knots,

N:TOTAL MUMAER OF OBSERVATIOMS.
C.TOTAL NUMBER OF CALMS IN PERCENTAGE FREQUENCIES




Scole of speeds

B 1-19 kmph
20-61 kmph

Scale of frequencies

0 104 20% 307.

Fig. 1.7 Wind rose diagrom
for Ukha portlannuald



ANNEXURE 1

METEOROLOGICAL DATA
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The following table which is obtamed from . M D. Pune for Okha port for the penod 1967 to 1985, n Tabulated form is given below
and which is to be read as follows: .
Abbreviations used for Monthly Surface Data: .
MN - Month :
MMAX - Mean Maximum Temperature
HMAX - Heaviest Maximum Temperature
DT - Date
MMIN - Mean Minimum Temperature -
LMIN - Lowest Minimum Temperature
DT - Date
MRF - Total Rainfall in the Month
HVVRF - Heaviest Rainfall in 24 hrs
DT - Date
RD - " Number of Rainy Days
MWS - ‘Mean wind speed in (Kmph)
INDEX YEAR MN MMAX HMAX DT MMIN LMIN DT ..MRF HVYRF DT - RD MWS
42730 1967 I 232 262 23 - 172 151 13 0 0 0 21.5
2 25.2 27 21 19.2 17.1 I . 0 0 0 16.7
3 277 304 19 224 20.5 16 39.4 36.6 24 2 181
4 29.4 31.7 27 24.1 217 4 0 0 0 20.5
5 o317 34 17 26.5 25 12 0 0 0 24 8
6 - 32 34.6 14 271 25 26 1144 77.4 26 7 211
T 309 327 2 26 229 26 5383 - 1358 5 12 2772
8 30 31.1 31 - 256 242 i 127.1 76.6 23 3 219
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The following datas based on Surface data collected from 1.M.D. Pune, for the period
1967 to 1985 for Okha port, which is tabulated in table form for particularly relative
humidity and Visibility is as follows and its abbreviations are given below:

Year

MN - Month,

HR - Hour at GM.T.

RHNOQ - Relative humidity in terms of percentage with Number

of Observations "~

Vi - Number of days with visibility less than 1 K. M.
YEAR - 1967
MN "HR" "RHNOQO" Vi
1 3 50 0
1 12 54 0
2 3 86 1
2 12 76 0
3 3 85 0
3 12 78 0
4 3 83 0
4 12 77 0
5 3 84 0
5 12 79 0
6 3 84 0
6 12 79 0
7 3 89 0
7 12 84 0
8 3 85 0
3 12 79 0
9 3 83 0
9 12 77 0
10 3 82 0
10 12 77 0
11 3 77 1
11 12 72 0
12 3 64 0
12 12 61 0
YEAR - 1968
1 3 6i
l 12 55
2 3 70
2 12 61
3 3 77
3 12 70
4 3 87
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ANNEXURE Il

DIAGRAMS SHOWING
TRACKS OF STORMS / DEPRESSIONS
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1.0 INTRODUCTION

Gujarat Maritime Board has plans to develop various ports along the Gujarat coast as
shown in Fig. 1(a).Gujarat Maritime Board has appointed Frederic R. Harris India Private
Limited to prepare the detailed report for Positra Port. Frederic R. Harris Inc. have appointed

IIT, Madras to perform certain tasks in connection with the develbpmem of master pian.

The port development at Positra is comprising of Positra I (location 1)and Positra II
(location 2) and Positra III (location 3). Positra | is approximately located 22°28°24” N and
69°08°48” E. Positra II is located at 22°25°15” N and 9601.1’24”. The locations are as shown in
Fig. 1(b). The bathymetry along with these locations are shown in Fig. 1(c).

The available data on the wind climate based on the meteorological data for the study
area for the period 1967-1986 have been obtained, the salient results of which, have been
brought out in our report submitted in August 96 to Frederic R.Harris Inc. New Delhi. A critical
analysis of the above data have been made in order to pictorially represent the percentage of
occurrence of wind speeds during the different months. A season wise analysis is also
performed and the results are reported for the different seasons, namely, Non monsoon(Jan-
May),S-W monsoon(June-Sep),N-E monsdon(Oct-Dec) and for the annual(Jan-Dec). The data

compiled by Indian Meteorological Department reports the monthly wind speeds measured at
3.00 hrs and 12.00 hrs,

The wind speeds reported are the Mean Wind Speeds (MWS). The report also presents
the information on the number of days within a month, the wind speed > 62kfnph (W1),number
of days in a month wind speed is 20-61kmph (W2),number of days in a month wind speed is 1-
19kmph (W3)and number of days in a month calm condition prevails(W4). These data have
been considered for a detailed analysis on the wind climate. The wave climate is also derived
from the wind data assuming the duration of the wind is almost constant over a period of 3 hrs.
The data measured by National Institute of Oceanography, Goa and the Wave Atlas prepared for
the grid 15-25° N and 70° E-coast have indicated that for the study area the wave period is
within a small range from 5-6 seconds. The details of these analysis along with the percentage

occurrence of the wave characteristics are also reported by Narasimha Rao and Sundar(1982),a




copy of which is given in Annexure A. Instead of assuming the fetch it was felt more reasonable
to assume the wave period to vary from 5-6 secs, in order to forecast the wave heights. The

forecasting diagram prepared by World Meteoroiogical Organisation in 1988 has been utilised

for obtaining the significant wave heights.

2. WIND SPEED

The wind speed(MWS, W1, W2, W3, W4) are stated earlier has been averaged for the
duration of observation 1967-1986. Since the data available is for 20 years i.e. for a sufficiently

long duration, the short term statistics derived from such data is expected to be quite reliable.
Accordingly, the averages obtained for 20 years have been derived.

The monthly variation of W1 measured at 3.00 hrs and at 12.00 hrs are reported in Fig,
2(a) and 2(b) respectively. The results suggest that the wind speed is mostly less than 62 kmph
except for the months of June and August during which the number of occurrence is only one.
The wind speed measured at 12,00 hrs indicate that the wind speed has been observed to be

greater than 62kmph only once during the months of June, August, October and November,

The analysis of W2 measured at 3.00 hrs and 12.00 hrs shown in Fig. 3(a) and 3(b)
indicate that the wind speed is between 20-61kmph, for about 400 to 500 days during the months

May to August, i.e., the percentage of occurrence is approximately 5-6%.
The results on the variation of W3 measured at 3.00 hrs as shown in Fig. 4(a). show that

during the month of May-August the no of days is less to the extent of 200-300. No regular trend
in its variation is seen as observed for W3 taken at 12.00 hrs shown in Fig. 4(b), wherein, the

number of days is seen to reduce till the month of May after which the trend shows an increase

in the number of days.

The variation of W4, is presented for 3.00 hrs and 12.00 hrs in Fig. 5(a) and 5(b)
Respectively. The trend in the variation for both the time of observation looks almost similar,

except, for the months of February and December.




The variation of the average of monthly mean wind speed (MWS).measured at 3.00 hrs
and 12.00 hrs are shown in Fig. 6(a) and 6(b) respectively. The results indicate that during the
months May to July the MWS is approximately reaching to the extent of about 25kmph, which is
observed to be the highest in a year. The results obtained for the observation taken for 3.00 hrs

generally exhibits a slightly higher value compared to the observations made at 12.00 hrs.

3.0 WAVE HEIGHT

3.1 From wind data:

The monthly average wind speed obtained for the 20 yrs data and assuming that the wave
period ranging from 5-6 sec, the significant wave héight was derivgd based on the wave
forecasting methodology proposed by World Meteorological QOrganisation(WMO) in 1988. The
wave period has td be fixed since the fetch is not known. Similarly, the duration of the wind is
assumed to be 3 00 hrs. The above assumptions are quite reasonable as stated earlier in this
report. The mgmficant wave height(Hy) deﬁned as the average of the highest one - third of the
wave heights is obtained and the monthly means for the wind speeds measured at 3.00 hrs shown
in Fig. 7(a).and that for the rrfeasurements taken at 12.00 hrs as shown in F ig. 7(b).The trend in
the variation of Hg is similar tb the variation of mean wind speed as can be seen in the previous
plots. The significant wave height is found to vary from 2-4 m. The maximum significant wave

height is of the order of 4 m, occurmg durmg the month May-]uly for the data measured at 12.00

hrs and occurring in the month of July for the data measured at 3.00 hrs.

In the absence of data, it is advantageous to make certéin assumptions for the derivation
of the wave statistics. Literature states that the maximum wave height is 1.6-2.0 times the
significant wave height. In the present study a factor of 1.8 has been adopted for the calculation
of maximum wave heights. The variation of the monthly mean of maximum wave heights
computed from the wind data observed at 3.00 hrs and that for measured at 12.00 hrs is shown in
Fig. 8(a) and 8(b) respectively. The plots indicate that the maximum varies from about 3.5-7.5
m. The mean maximum wave height is observed to be about 7.5m in the month of July.

However, the wave heights observed for the data taken at 12.00 hrs indicate that the mean




monthly maximum wave height is maximum during the months May, June, July to the extent of
7.5m. The variation of the maximum wave heights as derived above and that reported by
Narasimha Rao and Sundar (1982) is given in Table 1, which indicates that the maximum wave

heights in all the three months May, June, July which is of the order of about 7.5m.

The mean monthly maximum wave heights has been considered for the extreme value

analysis in order to obtain the design wave heights.

Table 1. Maximum wave heights for the study area

Months Hmhx from wind Hmax from wind ) Hmax from the
speed at 3.00 hrs speed at 12.09 hrs report [Narasimha
' ’ Rao and Sundar
(1982)]

January ‘ 5.4 4.14 3.0
February 5.04 468 = 25
March | 432 B 5.76 2.5
[ April 477 6.3 3.0
May _ 5.85 72 4.0
June 6.12 72 7.5
Tuly . 72 738 75
August T 5.94 63 7.0
September 432 54 4.0
October 3.42 4.23 4.5
November 4.68 4.14 : 3.5
December ' 54 3.6 3.0

3.2 Short Term Statistics:

The percentage of occurrence of different class intervals of wave heights have been
obtained. For the seasonwise variation please see Annexure A. Fig. 9(a).shows the percentage of

occurrence of wave heights considering the data from the visually observed data compiled for




the year 1968-1973. It is seen that the wave height of about 1-1.5m is the most frequently
occurring. It also reveals that nearly 60% of the time wave height is less than 1.5m. The
percentage of occurrence of wave heights less than or equal to 3m is approximately 95%. The
cumulative percentage of occurrence of wave height is as shown in Fig. 9(b).It is felt that the
above figures may certainly be helpful in decision making for the operational conditions. It is to

be stated that this plot is for the offshore location.

40 WAVE PERIOD:

The percentage of occurrence of wave period and cumulative percentage of occurrence is
shown in Fig. 10(a) and 10(b)-. It is observed that the wave periods range 5-6 secs are the most

frequently occurring one and this accounts for nearly 60% of the duration

5.0  DESIGN WAVE HEIGHT

For the calculation of design wave heights from the available maximum wave heights for
the 20 year duration as shown in Table 2, Log Pearson Type III distribution method is used. In
this method the statistical moments are computed by using logarithms of the wave heights
instead of the natural numbers. Since, the wave heights cannot be negative and therefore cannot
conform to the normal distribution, their logarithms are more nearly normally distributed than

the wave heights expressed in natural numbers.




(, Table 2. Computed yearly maximum wave heights

Year Maximum wave height Hmax(m)
1967 8.1
1968 81
1969 81
1970 | 738
1971 81
1972 8.1
1973 8.1
) 1974 | - 8.1
C 1975 738
1976 ' 8.1
1977 7.56
1978 738
1979 738
980 6.66
1981 | 6.84
1982 6.12
983 - | 6.3
1984 6.66
e 1985 6.66
g 1986 6.12

As per the available and computed 20 years data of maximum wave heights, the design

wave Heights for three return periods 25,50 and 100 years are as shown in Table 3.




Tabtle 3. Results of Log Pearson type HI distribution method

Return period | Log of Mean | Standard CoefTicient | Skewness Design wave
(years) wave heights | deviation of skewness | curve factor | height (m)

25 .86§85 0447 -.52697 1.556 8.6

50 .86985 1.0447 -.52697 1.762 8.8

100 86985 0447 -.52697 : _1.935 9.0

From the Log Pearsontype III distribution method the de'sign wave height for a structure

whose life time is 100 years is 9m.

6.0 WAVE CHARACTERISTICS REPORTED BY NIO, GOA.

The recent study on the wave characteristics carried out by NIO, Goa during the period
December 1993 to January 1994, for the study area of Positra in the Gulf of Kachchh as
indicated in the following. The significant wave height during the S-W monsoon (June-Sept)
varies from 1.5m-3m, during N-E monsoon (Oct-Jan) and non-monsoon (Feb-May) from 0.5m-
1.5m. The wave periods varies from 5-8 sec during S-W monsoon, and 5-6 sec during the rest
of the year. The deep water waves predominantly approach from 230°-240° with respect to
north, during $-W monsoon, 350°-30° during N-E monsoon and 300° during fair weather

period. Salient features from NIO measurements are given in Table 4.




Table 4. Salient results from NIO measurements from Dec 93- Jan 94
Season Wave height (m) Period (sec) Wave direction w.r.t
North

S-W Monsoon (June-. 1.5t03.0 5.0t0 80 230" to 240"
Sept)
N-E Monsoon(Oct- 05t0 1.5 50106.0 350" to 30"
Jan)
Fair Weather (Feb- 05t 1.5 50t06.0 300°

May)

Considering Table 4. and Table 2(of Annexure A), the input wave characteristics for

running the numerical model have been arrived as shown in Table 5.

?,

Table 5. Wave characteristics for numerical model
Monsoon Wave Wave Wave Direction with | Number
Height(m) Period(s) respect to North of Plots
SouthWest 7.5 7 240" 1
NorthEast 4.5 5 67.5 1
5 30° 1
Non-monsoon 4 % 300" 1

7.0 NUMERICAL MODEL

The objective of the study is to investigate, the wave climate modifications in and around

Positra, Boria reef, Paga Reef and in the approaches to the above locations. Accordingly, the

hydrographic chart No. 203, for the Gulf of Kachchh region was considered for numerical




modelling. The stretch 69° 5" K to 69° 30 E and 22° 15 N t0 22° 32’ N was blown up to arrive
at the depth contours. The study area consists of the stretch running around 45kms east to west
extending from about Gururshoal on the west to Chank Tapu in the east and about 32kms
running north-south, from Gurur shoal in the north to Lalpur in the south. The total area
considered for numerical modelling is 1440km’> . The entire area was discretized in fine
intervals of 385.2m. For each grid of size 385.2mx385.2m the depths were obtained from the
hydrographic charts on the four corners. The basic input for running the above numerical model
are the co-ordinates of the corners of the grid, and the water depths in metres in each 0f the grid.
The other input data includes the wave period, the wave height and the wave direction.
Computations were done for south - west monsoon, north - east monsoon and for non-monsoon

seasons. The numerical model predicts the wave heights corresponding to the co-ordinates

taken.

The numerical model uses mild slope equation and finite difference method is used for
the computations. The program includes combined diffraction and refraction. In order to
include wave transformation within the surf zone energy dissipation term by Dally et. al (1984)
is also incorporated. The numerical model was verified with'Berkhoff et. al (1982)wave tank
experimental results which consists of an elliptical shoal superimposed on a plane beach. The
numerical model has been earlier applied for the prediction of the wave heights near the Pipavav
port in Gujarat. This model has been applied for the development of a port in Tamilnadu. The
salient results obtained for the present study area are herein reported.

The wave height distribution in and around the jetty locations for the south west
monsoon is shown in Fig. 11(a). The results indicate that the wave heights near all the three
proposed jetty locations is mostly to the extent of about 0.60m for a deep water wave height of
7.5m.

‘The results on the wave height distribution for the north east monsoon are shown in
Figures 11(b) and 11(c) respectively. In the former plot, location 1 experiences waves of height
upto a maximum of 2.0m whereas, at location 2 the wave height is about 0.5m and at location 3

the waves are occasionally to a height of about 1.0m. In the lattgr plot, both the locations 2 and -




3 are observed to be calm with waves of height upto about 0.5m while, location 1 experiences

occasional higher waves of height upto about 2.0m .

The plot for the wave height distribution during non monsoon is shown in Fig. 11(D).
The results indicate that all the three locations experiences mostly waves of height about 0.4m.
However, at location 3, the waves are occasionally to the extent of about 1.0m. Based on the

present study the order of priority with relevance to the tranquility point of view would be

location 3, location 2 and location 1.
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9.0 SUMMARY

A detailed analysis of the variation of wind speeds reveals that dufing the months May-
August the wind speeds are relatively higher compared to the other months. The mean monthly
wind speeds during the months May-August is about 25kmph.

The monthly mean significant wave height varies from 2-4m and is observed to be
maximum during the months of May-July to the extent of about 4m.

The monthly mean maximum wave height is of the order of 7.5m during the 3 months
May, June and July.

From the visually observed data compiled for the year 1968-1973, it is seen that the most
frequently occurring wave height is about 1-1.5m and the most frequently occurring wave period
range 5-6 secs.

The design wave height for a structure whose life time is 100 ;ears 1s obtained as 9m
using the Log Pearson type III distribution method. |

Though all the three locations are ideal for port development, based on the wave
penetration tests, the order of priority in finalising the jetty locations for port development

considering the tranquility conditions will be location 3, location 2 and finally location 1.

T
D M(ﬂe@v @Q»—/\/"’
(Prof.V. SUNDAR) ‘ (Dr.R. SUNDARAVADIVELU)
ez AN
(Dr.R. NATARAJAN) (Dr.S.R. GANDHI)
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I to | 11.00{ fes0 12307 1348 7o% [ 78% | 0% space, eightly weathersd LIMESTONE.
1500
1 11 1260 2000 1400] 1438 NR
20.00 20.00 | 20.38 14 40 | 4 B2 i it 3 sz 10| SPT mo Becoming completely waathefed from 18.5 m. onwatds.
VL LAR VANE SHEAR TEST UC | UNCONFINED COMP.
9. POCHET PEHETROMETER TEST
TU TRUGAL TEST LUNDRAINED NR : NO RECOVERY.

CLIENT : FREDERIC R. HARRIS (!ND%A) PVT. LTD.

1PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.




~

£ w
£ s i £
ATTERRERGLNT Uk T Wit SHEAR STRENGTH ® DEPTH" | TIME ] ?_" F 115 BORE HOLE NO. MB-T Sheet 3 of 3
\
; : 5L julel 3
g2} 4 w | x £ E ER =R
I3 ¢ 12 ¢to & 13 3=k
XNCuM S|=|l&€| 2| & &2 b H x| 8 |33 8| COORDINATES 6210 0547° E Date: 30th Mar, 97 to
2225 54.80° N 2nd Apr, 97
warer Y CR |3CR |RQD [15cm |75cm |75m |7 Scm |7 Som SITE OFF POSITRA
P Cancarn Oy PR * % % METHOD Rotary BY JACK-AUP BARGE
o * Bulx I uc REDUCED LEVEL 2.7 M below chart datum )
[+ o] - T TY DIA. OF BORE HOLE 100 MM Core dia. 55 mm
70 40| #0 #0] 1ol 1] 20] 15} a5 50 ¥s to0f 125
Al gapths are in mutres below bed fevel Symbol | DESCRIPTION
1noe | 12 {2000 21.30 1505 1530 NR
213G| 21.83 1540|1600 17 14 24 20 26 w | sPY 1.8 Light yellowish gray, fine to dl gralned, plately waatherad
L i300 . LIMESTONE
!
: with conziderable amount of sifty fine sand.
alm 1300 | 13| 21507 2200 2210} 2228) MR
23.00] 2345 1245 7300 9 ] ® 11 10 | 35| sPT 2.0
1400
14 | 2300f 24.50| 2Apr | 2330 0010[ WR
i 2500 2a30) 2408 2013|0030 4 5 ] ] 4 |21 ser 14
za00 | 15 | 24.30| 2030 6100 | 0t 13| NR
2830|2873 0130]e135 s El H 7 4 | 30 | SPT 23.3‘ [
100 END OF BOREHOLE
j
S DR SR e — —b L - oo
FARL
P et
. i W a
+ !
i
t
l _ _
¥S FELD vANE SHEAR TEST < : UNCOHFINED COMP
P, POCKET PENETRONETER TEST
TU TRIATIAL TEST UNDRANED NR : NO RECOVERY i
PREPARED BY - COASTAL MARINE CONSTRUCTION & ENGINEERING LTD: CLIENT : FREBERIC R. HARRIS {INDHA} PVT. LT,



s /‘\
- {'\, S — T
.
.
§ %
\TTERBERG LIAT UNITWT  |SHEAR STRENGTH o DEPTH: Tie 2 s ¥ | BORE HOLE NO. MB.8 Sheet 1013
§ w
w [ g I} E ; w |& 5
f18lz|. 122 £ : AR
z .
P xaem i 2| |8 -3 - i i} g J=| 3 |33 8 | cooORDINATES 59 09' 61.21" E Data: 2nd Aprll 87 to
—_— e 22 26'40.24" N 3rd Aprll 97
Veale VL CR [SCR |[RAD [15%ecm  [78m |7 Scm [T 8em |7 Sem SITE OFF POSITRA
—_— Cortert il - Oy .. PP % kA % METHOD Rotary BY JACK-UP BARGE
e ~ Lot Bul uc REDUCED LEVEL 2.1M Below chert datum
o [} [ T DlA. OF BORE HOLE 100MM Core Dia 55MM
"Wl _ao] W] w] 0| s8] 20| 78| 00] 400] 600 mo] 1000 { { 1
"AN depihs are in meires bejow bed Jevel symbel | DESCRIFTION
i i —
1 T . T
Dl [ ] 0.00 0.00 2-Apr {DRsO| ORdS | s} 0.0/ ¥ — [\Very soft, dark grey, marine sitty CLAY
B _ - *
x
1.00 —
o
1.80 10107 w20 Torqua {M} =90 Nm va 180 i -
. —
2.00 —_
=
¢ —
; N -
3.00 3.00 | 340 1030 [ 1045 | R ups aoof | *
[» —
— —
300
. > —
450 1118 | 1130 Tarqus (M) =10 Nm Vs 450 _y_]._.
| J—
[ | 8o
JO SIS SRR PRV SRV U JOSIY SOV SN -
[<—
.00 800 | 84 1200 1220f kR [Ee] s.00| |- Stirf, Light greenish grey, slity CLAY.
L
6do | 898 1230 | 1240 2 T [ 3 L] " kL] 5PT Rdﬂi o
¢ ‘N‘~ it o 4 -y a4 ———, ——— . -
i i 700 | 248 1313 1330 ] ] 10 18 26 58 | SPT 7.00 / Light yellowlsh grey, fine grained, completely weatherad
. - agal J_[ LIMESTONE, decomposed.
50 983 15301 1850 NR s REFUSAL »100| 5PT £.50 /
3 N - . » 0
i . 1000 1 | weo| 1000 1805 | 1630 <ow | Mo | w4
% FIELD VANE SHEAR TEST UGS : UNGONFINED COMP. 1000 10.00 1840 1700 ] WR 018 REFUSAL »100| sPY 10.00
# POCKET PERETROMETER TEST
U TRIAXUAL TEST UNDRAINED HR : NG RECOVERY

SREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD. CUIENT : FREDERIC R. HARRIS.(INDIA} PVT. LTD, |




%
i 2
x
E 5 A
ATTERBERG LT UNIT WT. SHEAR STRENGTH 8 DEPTH" TIME 2 |2 g BORE HOLE NO. MB-8 Sheet 261 3
2
<]
% 2w lulel 3
u y b
gz g |2 2 g 21286 8
z 0
KNACuM KGN s1z2|&)¢8 g | £ |8 § P z| § |5|3] ¥ ! COORDINATES 8909 61.21"E Date: 2nd Apsli 97 to
Watar vi 22 26'40.24" N 3rd Aprll 97
Pt Contwrt Licnsd Ory . PP CRrR ACR  |RQD [13%cm ?sem |7 %em $7.5em |7 Scm SITE OFF POSITRA
oy ~ tivd | 0 Bulk 31 % % % METHOD Rotary BY JACK-UP BARGE
ISR V) REDUCED LEVEL 2.1M Below chart datum
© a - OIA. OF BORE HOLE 100MM Care Dl2 55184
el Tacl eo] W] 100, 18 ] 70| 38 | 00| 4co] soo] woo[ so00
VAN depitin are I AisTrea helow bt fewel tymbad | DESCRIPTION
i 10.00
H
1toeo| 1 | 1000|1380 1720 ; 1788 | MR
11,80 10.87 1830 § 1043 28 28128 >100{ 3PT 11.59 Dark yellowish to Light brown, fine gralned, completely weathered
! 12.00 LIMESTONE
with traces of slit
1200] 3 | 1180|200 30| 2208 f l
E 13.04| 1207 2200] 3230 bir:d REFUSAL =100} SPT 13.00/ l
T
z e 1]
i + | 1300|1480 2260] 2320 | R
S B N e O B ] St
‘_Q . ' 15.00 1480|1478 2330 F 2348 M L] a.5026 >100) 3PT 14.60|
-0
. 10.00] & ]uasolteool 3apc [ 2385 0020 NR [ ]
18.00f 1026 0040 | 0100 F1 1" 228 »100( sPT 16.60
17.00
| 1 (SN ELY TRES "] o118 | 01238 | wR ]
‘ ol (S D LR 0180 1 o208 AL EL] #n ool &eT B0 I I
|
|
- :
1 won| I |17e0| 1900 o218 0238 | NA l [
i 00| w1 nlsa | 930U il A > M !\l‘.! R R
1 1
! H 20}
'
¥ Jsoo| s o318 | 0330 wA
i
N TS TN NN S S (S O FO B I
v3 FJELD VANE BHEAR TEST UC : UNCONFIREDR COMP.
PP POCKET PENETROMETER TEST
MR : NO RECOVERY

TU TRUAXIAL TEST UNDRAINED

PREPARED BY-—COASTAL MARINE CONSTRUGTON 2 ENGINEERING 1L TD.

. CLIENT : FREDERIC R. HARRIS {INDIAJ PVT. LTD... .. ..




— Py _ .
kY
:
i g
= . 2 w E
ey aRE RS L WT LT W T SHEAR STRENGTH § | DEPTH: TIME g E £ = BORE HOLE NO. MB.2 Sheet lof 3
; 3 w gl 3
> -
§i2|; w | 2 8 E 23|20zl 2
z a = ] \ x| = § [
KNCuM KGAM! : g £ |8 I 18| @ g £ =z |3 |3 & | COORDINATES 6209 £1.21° E Date: 2nd Aprll 97 to
. - S, g e ] 22 26'40.24" N 3rd April 97
aor Vi CR ISCR |RAD|1%cm 7 acm |7 Scm |7 8cm |7 %em SITE OFF POSITRA
e Comurn Cemat Dry rp "~ i | METHOD Ratary : BY JACK-UP gARGE
a ~ A LI w . ’ REDUCED LEVEL' 2.4M Ralow chart dnatiim
> o] Y ) U . R DIA. OF BORE HOLE MM Gare Din teMM
we a3 as w8l wew]| 15 | 20 | 28 | 200] 400] 800 ] woo] 100
ass
L ; “All depiha a# In meires bolow bed level symbol | DESCRIPTION
e ——
0 JUROE RO SN NS SN (VY S S
; .00 080 | 20 88 G344% 03 80 [ »106| SPT 208 Dork yellow, fine grained, completaly wantherad LIMESTONE.
i o | 2080 2200 csto]oezs| NR
| % ».00 2200 2222 0435 | 04 48 19 5 >100( SPT 220
— S——
25.00
10 2200 | 2380 0300 | 0518 HR
24.00 23.50 2388 0825 0838 87 REFUSAL »106( SPT 23.6
; P S SR T JENNOOY IR S SR
2800 i1 Psd| 0O Qs 80| 0810 HNR
d R S SR . -l
; 25.00 | 28.48 08 30| 0838 10 K] 12 i | «e | 8Py 240 o
__i 20.00 Light ysllowizsh browi, fine grainad, fractures nre closely to madium
: 13 {2sca| 3080 ‘oaso| 9r10] 1% | sew [ 47w spaced slightly weatherad LIMESTONE,
¢ .
! trool s3 | 2es0| jodo Or30| ceod] He Narvtning complstety waatharsd frat 26.8 m. otwaeds
HE S
i ' END OF BURERGLE
w0
1
R S S
: 29.00

.
i

| FIELD vANE SEAR TEBT

+ POCKET PEXETROMETER

) TRIAXLAL TEST UNDRAINED

WE UHCOMFINED COMP,

TEST

KR : WO RECOVERY

30 o0

REPARED BY : COASTAL MARINE CONS:I'RUCTION & ENGINEERING LTD,

CLIENT ;: FREDERIC R. HARRIS (INDIA) PVT. LTD.




M ki
! g
[
5 i E
TSR RG LT UINIT WT SHEAR STRENGTH DEPTH" TIME F] E g H BORE HOLE NO. MB.8 Sheet 10f 2
w : Slw lwlal 3
g | g w iz ¥ E §17 |25 ¢
x é - v
Kewcum KaEMt 3 F ¥ e 2 & 2 § ) z 3 3 § Q CO ORDINATES 89 10°09.93" E Date: 2rd Apr97 to
_ ] 22 26'34.89" N . 4th Apr 87
o vt cR [scr [rRaD]i%km |7&m |Tosem 17 oom |7 Gom SITE OFF POSITRA
ragtie  Coan Lomo Dry Y L I METHOD Rotary BY JACK-UP BARGE
it Y Lk Butx -ue REDUCED LEVEL 2.5 M befow chart datem
o o < . DIA. OF BORE HOLE 100 MM CORE DIA. 55 mm
T e aar et 300 18 [ 720 78 | 200 400] sca] woo] 1000
~Al depthe are in meines bolow bed level symibol ! DESCRIPTION
b ) s
: : .00 000 A-Apr| 2000 2018 D8 0.00 _f: *® Very aoft, dark gray, marine siity CLAY
: T -
Pt N
R * -
i ' 1.00
o Inh
oo 180 2070 2030 Torque (M0 N m. va 150) f
i 2.00 —
5 ] W —
3 "
H }
) i 100 200 | 340 2035| 2040 MR uns DS 2.60 g — X
P .~
: 1
1 i -
i 4.00
. a80 | 408 2118 21 30 a 2 ‘. 3 5 | 14 |ser 450 [l ¥ — | Dark greylsh brown, madium grained, clayey SAND
oo . PR S G N Y i
- 8.00 . * |grading coarse with traces of coral
: a0 so0ai ees 24sf 2180 1 3 3 T s | 1 fser aoo [l -}
. B L it BT - V-
f [ .-} LN 4108 | 2k 40 ds rEPUBAL R E-Thd ] a.bu -’ . : f
. - N . -
H - ) T ! Light yellowish brown, fine to medium gralned, complately
weathered LIMESTONE.
sco| 1 | es0| 300 | 23t6| 2348 HR
i } 000 | was | d-ape | G008 | 0018 [] 4 L] 12 1m | 3| sey 8.00
S AT N N S S
: : 9.00
—
R 2 800 | 860 0030f 0100 KRR
. 10.00 8o} a8 a1 14| 0130 7 1 [ 225 >100{ SPT 9.50
T ]
— - . -
[
T
.
: H
R - i I S T - I —
U0 R U SO SHN SN EN S S 1o
5 FIELD VANE SHEAR TEST UC UNCONFINED COMP.
P POCKET PERKETROMETER TENT
U TRANIAL TEXT LNDRAIKED MR MNORFCOVERY )|} ] U I DR SR N RS N S SR
REPARED BY : COASTAL MARINE CONS TRUCTION & ENOGINEERING LTD. CLIENT : FREDERIC R. HARRIS {INDIA) PVT. LTE.



LY
: § \
B
TTERBERG LT UNIT WT SHEAR STRENGTH § DEPTH _MME 2 E E] 5 BORE HOLE NO. ME-9 Sheet 2of 2
2
£ Slulylel :
=] y w
g8 s @ |3 g & ER A A
® [ N
RNACUM KGIM? ; F g 2 3 £ e i “5 R é e x 3 3 5 E CO ORDINATES 69 10'09.83" E Date: 3rd Apr 97 to
a - 222534.99" N 4th Apr 87
Watar vL CR |8cR {mcO|15em  T7%m |7.%em [? % |7 Sem SITE OFF POSITRA
e Cantet Lk Ory . % *% * METHOD Rotary BY JACK-UP BARGE
- - Lml Bulk ue REDUCED LEVEL 2.5M below chart datum
T DrA. OF BORE HOLE 100 MM CORE DIA. 55 mm
0] 4o #a' o] 00| +8 | 20| 28 § 200] 400 ] 00 | s ] 1000
“AH depihe sre in metres balow hed level symbol | DESCRIPTION
i
g 11001 3 0.50 [ 1.0 01451 0225{ WR l | Light yellowish brown, fine to medium grained, completely
! 1400 [ 11,37 0240( 0300 ‘ ® 12 | me »100{ SPY 11.00 weathered LIMESTONE.
1200
4 11.00[12 5o 0115 o3 40 HR l
13.06 12,80 { 1186 04 00| 0420 n [ 4 T n 10 48 SPT 12,80
—1 | oo o | 1280F 100 oddn| 0810 MR
1800 1442 |- 0525 | 0840 ] ] iz ] 4128 | »100] SPT 14.00 Colour changes to reddish brown tfrom 14 m. onwards,
156.00 [ ] 14.00 | 14.50 0800 | 0630 NR
| END OF BOREHOLE
1
18 00
17.00
100
19.00
2000

| PIEL O VANE SHEAR TEST
¥ POCHET PERETROMETER

} TRIAXIAL TEST UNQRAINED

UC UNCONFINED COMP
TEST

NR : KO RECOVERY

REPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

CLIENT : FREDERIC R. HARRIS 4NDIA) PVT. LTD.




v
B
i 2
=
E k-3 i E K]
ATTERBERG LT UNIT WT SHEAR STRENGTH 2 DEPTH" TIME ] s H BORE HOLE NO. MB-10 Sheet 10f 2
§ 2 gl 3
2 i¢ 2 & g8 1382 2
=| 2 ¥ 3 j o ; 5 3 | &
KNACLM KGicH! 3 a | & |8 -3 - 4 = al @ CO CRDINATES 89 10'46.26" E Date: 28th Mar 87 to
2225 68.76" N 3I0th Mar 97
[ VL CR iSCR [ROD [t5cm |7 5em {75cm [75m [735cm SITE OFF POSITRA
" Cortet Lixd Cry z PP % % % METHOD Rotary . . BY JACKUP BARGE
L ~ [ Buls uc REDUCED LEVEL 7.1 M Below Chart datum
OTU DiA, OF BORE HOLE 100 MM Core dla ,55mm
L 4k M W] 10 PRED 200 | 400 | 800 [ soo [ 1000
“All depihs arw I metros beiow bed tevael symbol | DESCRIPTION
0T ==
- S ] S — T
8.00 0.00 | n4s | 28-Mar| 2100] 2118 Peostiation by Walgi of Hamwner o | sPT ool fl — |Very soft, marine slity CLAY
. <« —=-
. ' |with coral debtis and trace of SAND
1.00 110 | 148 2135 | 2148 1.6028 =100 SPT RV Rixs
Light yeliow, fine to medium grained, weathered LIMESTONE
—f—— i - S T—— — .
2.06
280 | 212 1208 2218 ® 2 |asas >100| 8PYT 26 l
-
00 ‘ Light yellow, fine to medium grained, fractures are extremely
1 280 | 400 [ 20-Mar| 2340 | 0020| 28% | 28% | N tlosely to very closely spaced, LIMESTONE
400 400 | 402 0060 | 81 00 2rz6 >100| sSPY 400 ] [
¥
:
5.00 300 .
2 | 410 s80 G400 [ caas| 12% | 12% | 8%
! .00 580 | sos o500 | 6515 7 ] 1z 13 11 | 4§ | sPT .80
[ i
| ro0f 2 s.89 | 710 O848} 08 30| HNR | I Light yellow, fine to medium gralned completely weathersd
H ran | raa v uroe 1a 0 3 nm W3] mIvg 7 gm, LiMERTONE.
1 t .
Voo "o
H 1 4
| I AN E] 0716 0B 00| NR L Colour becoming dark yellowish brown with considerable amount
i ‘ E 00 00 | ari on 30 | o8 48 ] 3 3 2 a 1M | 8PT L of SAND.
~ e . §— - [N [OUNDR SN S SR SR IS
Pl )
i i 1 r
SR 10o0| & | see 100 o800 | op 20| wR
>
Vi LAB WANE SHEAR TEST UC : GNCONFINED COMP,
PP POCKRET PENETROMETEA YEST
TU TALAXLAL TEST UNDRAINED MR : NO RECOVERY

CLIENT : FREDERIC R. HARRIS {INDJA} PVT. LTD.

PREPARED BY - COASTAL-MARINE CONSTRUCTION & ENGINEERING LYD.




(_“\ /-\j ,J/\
M { S »'
. _‘ N S -
RS
B
2
x
E ¥ &
LTYESBERG UMIT UNIT WT SHEAR STRENGTH K] DEPTH TIME E: § 2 BORE HOLE NO. MB-10 Sheet 2013
o z
" 2 [ =
y ©w
3 |g e |2 AFAEIRE-
KNG KGN g H é 2 -4 g2 =] % § ilB CO ORDINATES 89 10° 45.26" E Date: 28th Mar 87 to
.o . [ - ——— 22 25'E8.7T8" N 30th Mar 87
Yrater « VL CR |ACR [RQD ]1%m T8%m |75m {T5cm [T8%cm SITE OFF POSITRA
oo Corcart ory I PP % | » % METHOD Rotary BY JAGKUP BARGE
e ~ Bunt Ioue REDUCED LEVEL 7.1 M Below Chart datum
i T OIA.OF BOREHOLE 100 MM Core dia 55mm
70, 4] ] wo] too 18] 0 | a5 | 200] 400 00 meo] 1000
“Aji deptis are In metres below bed lavel Symbol | DESCRIPTION
! 10.00 10.10 [ 10.33 RS 1010 32 /5o >100| SPT 10.10
1 pu
& | 1040 1180 1030|1080 NR
1300 R TRIN - 1108|1125 as 70 >10¢| SPT 11.80
o0 | 7 [ 118c]1390 12001300 MR
12,90 13.32 18101020 12fs0 100 sPT 13.10
14.00 Light yellowish brown to reddizh brown, fine grained, completely
e | 13.10] 1480 1940 [1968 | NR wenthered LIMESTONE
. LY t4.60| t8 08 1mis| tols ] 1] L] i 1 JE [ 3PT 1460 with traces of siit and sand
iso | o [ teseiisto 22302318 NR
. - | - 18.10 | 18 B8 2330 | 1346 12 13 13 17 12 (3] aPT 18.tD|
1T.0d
10 [ 1890|1780 0110} co 48[ NR
1100 weof1ryr 0100|0118 3] 228 >100| &PT 12.60 l f _
Liglsl yeltowish brown, fine grained, fractures nza extremaely
oo | 1117801 10.10 0140 0230( 15% [ 95% | NN closaly to vary closely spaced, sfightly weotherad LIMESTORE.
000 ] 12| 19| e 0245 fosda | am
SIS VOIS VAR DUPINE SN S S - —
B FIELD VANE SHEAA TEST U UNCONFINED COMP
»p POCKET PENETROMETER TEST
G TRIATIAL TEST UNORAINED KR : NO RECOVERY
N R RS ST e TS EET Rl DR AU L o o Tl CETHEp e e e g INDIAY PYT. L TDL




Y
v
i 2
z
£ o || E
ATTERBERG LIMT UNIT WT SHEAR STRENGTH ® OEPTH" TIME E] 2 = BORE HOLE NO. MB. 10 Sheet Jof 3
g 3 wi T
y w
HEE e |3 i : AEREIEE:
KM GrcM? Il 3 £E|e ) 31313 & CO ORDINATES €3 10° 46.28" E Date: 28th Mar 57 te
N 2226 68.76" N 30th Mar 57
water vi cR [scR [RaDfiscm  [7scm |7 %m {7 5em |7 scm SITE OFF POSITRA
Fp—. Comtard Lipda Oy PP - N k7 METHOD Rotary BY JAGKUP BARGE
et ~ (] B e REDUCED LEVEL 7.1 M Below Chart datum
Q n - o Te DIA. OF BOREHOLE 100 MM Core dia .55mm
0 4o sl wo] vo0| 18 | 20 | 2t | 200] 400} e00] #00] 1000
“'A depths are in avetres below bad level Symbol | DESCRIPTION
000
200 | 2088 0130 | 034 20 2 | 2508 >t00]| SPT 208 Light yellowigh brown, fine gralned, completely weathered
H 11.08 LIMESTONE.
106 | 13| 208 | 2210 case| ost0| NR
horens =
* 2210 | 2230 0520 | 08 30 ] 826 »100| SPT 22.10
13.00
; a0 | 14| 2210 | 2400 osa0] 0800] MR
4.00 | 24.26 a8 30 | o840 18 1% 225 >100| 8PT 24.00 I
128 END OF BOREHOLE
16.00
2700
! 1208
!
!
BT
!
i 30.00
Vi FIELD VAKE SHEAR TEST UC : UNCONFINED COMP
PP POCKET PENETROMETER TEST
TU TRIAXIAL TEST UNORAINED VS w Vans Shear Test

PREPARED BY : COASTAL MARINE CCNSTRUCTHON S ENGINEERINGLTD. -

CCLIENT ;. ERENERIC R, HARRIS {INDIA) PUF. LTD. .. . .




“
£ i B
5 g s £
ATIESBERG UM UNIT WT SHEAR STRENGTH I DEPTH’ TIME 2 L H BORE HOLE NO. MB- 11 Sheef 1013
_ £ Sl |ulall
§ " : 712 |d@ 2
DBl 8 |R)e 13 |3
KRCuN 2| o 5 x| @ |+ =z CO ORDINATES 89 10' 58.00" E Date; 25th Mar. 97 to
22 26° 00.00" M 27th Mar. 87
—ater TS CR ISCR |RGD |15cm §75cm |75cm |7 5cm [7 8em uTE OFF POSITRA
ot C ey Lot Dey L PP S “ - L METHOD Rotary BY JACK-UP BARGE
= [N Lowd |- Bulk oue REDUCED LEVEL 6.2 M below chart datum
L LT . DIA. OF BORE HOLE 100 MM Cora dia. 55 mm
6] 20] 98| 26| s 7s toa]azs
I . VAN haptted arw it rwdive bahoew bemfheved . o {opmiet | DEAGRIPTION — e
o 0.00 | 010§ 7%Mar| 1713} 1T 30 ufn >160| 3PT 0.0 Eghl brownish grey, slightly weathersd LIMESTONE, nnﬂjﬂnm.
Light to dark yellow, fine gralned, fractures are very clossly to
1.00 clossly spaced LIMESTONE, ocasslonally veslcular,
1 218 | 140 tr4s]1820] JIs% | 28% Hit
i 200
&0 3 146 | 200 [ 20-Mari 223C| 00X Zl;lu % | 1%
290 | 282 0 e0 | 0130 s >100] SPT 9
.00
1] 2% | 440 01a% (0315 | es% | %1% "
]
.00 4 440 | 8.00 0} 48[ 0425 10% i N |
00 | 20 Od 40 | 04 5D § Eie L] *>100{ SPT .0 I
- Light yallow to light grey, fine grained complately weathared
s | soof 130 0510 | 0330| NR LIMESTONE.
oo T8 | T2 0% 441 05 43 L] L] " ALl 4125 1>100| SPT 7s
_qree e | zse w00 o0l oadsf wR
200 | 043 0700 | 071D ] [ ] 1 [ 10 Js | 8PT 8.0
1u00
T | 900 [ 1050 Q730| 0T 30| NR
¥ FELD YANE RHEAR TEST UC . UNCONFINED COMP.
28 POCHET PERETROMETER TEST
T TRAZAL TEST UNDRAMED HR . MO RECOVERY
PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD. CLIENT : FREDERIC R. HARRIS {INDIA) PVT, LTD.

x



K 2 g ™ S N ’ S
L%
e
E w
£ * g |, E .
ATTERBERG LMAT UNIT WT SHEAR STRENGTH w CEPTH" TIME £ F ] H BORE HOLE NO. MB- 11 Sheet 201 3
w | g o E 2l ialz 2
Iy S S w z 5 g 2|8 =4
. x E , F
KRUM .5», g & g 3 2 § o x 3 3 3 ® CO ORDINATES 88 10" 59,00" E Date: 25th Mar. 97 to
22 28 00.00" N 27th Mar. 97
st Vi crR [ser [Rap liscm |76 17 5%m {7 5m [T 5m SITE OFF POSITRA
a—x Corsard Lamsd Dry pp % [ % % METHOD Rotary BY JACK-UP BARGE
- ~ L Bulk uc REDUCED LEVEL 6.2 M below chart datum
S TW e e e DIA, OF BORE HOLE 100 MM Core dia. 5% mm
i eo; wol ] ioe] ] rejzel ] w0 100 | 138 )
: ) Al daprhu are In matres Detow bed level symbal | DESCRIPTION
11.00 10.60 | 10.98 chisfomas ® ] [ 10 12 | a9 | seT 0.8
: 1200 ¢ | t0.80( 1200 0845 | oA 30| NR
1200 | 12.22 09458 | 1000 12 728 »100| SPT 12.0
13.00
JR
# ]iz00| 1380 16201100 NR
i 14.00 £3.30 | 13,98 111581 1135 1 4 4 [ 7 21 | sPT 138 l I
Light to dark yellow, fine grained, completely weathered
1800| to | 1380 18.00 1416 | 15001 NR LIMESTONE
7
1600 | 18.48 1510|1828 3 2 ] 7 ] 2 | $PT 18.0)/ l with conskderable amount of siit
10.00
1% | 1800 | 18.5¢ 1640 fre3s | NR I
17.00 1860 | 18.7¢ 1880 1718 tr 18 28 >100{ SPT 18.5| I I
Light to dark yellow, fine grained, slightly weathered
oo 12 | 1582 1200 130 [ 1910  #a| NI LIMESTONE.
10.003 1018 1925 | 1948 LY REFUSAL >100] SPT 18.0]
1000
£ ] 1800 19.80 0200{ 0340 | 3% | 3s% | wu
20,00
Vi LAR VAKK BHEAR TEBT UL UNCOHPINED COME
PP POCRET PENETROMETER YEST
NR : NO RECOVERY !

] TRIAXIAL TEST UNGRAINED

CLIENT : FREDERIC R. HARRIS {INDIA) PYT, LTD.

PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.



5

METERS

w
5 .
2"~ RSIRG LivT UNIT WT SHEAR STRENGTH OEPTH" TIME K} E £ BORE HOLE NG. MB- 11 Sheet 3 of 3
, : 2w lulgl 3
2]« w ¢ 2588
z! Q £ 2 B ¥ X E &
KNCuN 11218l 2|8 | ,_____§ =1 %13 ¥ | O ORDINATES 89 10 58.00" E Date: 25th Mar, 97 to
. T S 2220 00.00" N 27th Mar. W7
e . vl CR [8LR [RQU |[1%em  |7%em |7 8cm | 7dom 37 2om 8ITE OFF POSITRA
Moy Cardert Lt Dry iz PP % % % METHOD Reotary BY JACK-UP BARGE
-t ~ e | . Buix T ouc REDUCED LEVEL 8.2 M below chart datum
o} = _Tu DIA. OF BORE HOLE 100 MM ) Core dia. 55 mm
7o e i %] 100] ss| 2] 2s]as[ %0 78 100fa
AN it stw I Areiren Baluw bed feve! o U, R spntiol | DESCRIPTION e
: :
10.00
oo | 14 { tsof 2100 odoo | 04 20] HR
2100 2148 ok 45 | 0500 ? 4 s 4 v | 21 sPT 21.0 T
12.00 Light yellow, fine grained, compietely weathered, LIMESTONE
with considerable amount of sandy siit.
1200 | 15| 21.00| 2300 o700 | oso0| NR
1400
1200 18 | 2200 2300 09900 | 1000| NR
END OF BOREHOLE
16.00
1700
_ _—t S P S 1800
_ _ A N I a2l
! l 30.00

'3 FIELD YANE SHEAR TEST

e POCRET FERETROMETER

L TALLAL TEST UNDRARED
SREPARED BY | COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

UG - UNCONFINED COMP.
TEST

NR . NO RECOVERY

CLIENT ; FREDERIC R. HARRIS (INDIA} PVT. [.TD,




j | g
E 5 w £
ATTERBERG LT UNIT WT SHEAR STRENGTH & DERTH® TIME 2 Folg H BORE HOLE NO, MB-12 Sheet {of 2
S w
= 3 wf
& °
SR e |3 i ; AR
z v
XN UM KGrem § 2| & | 8 -3 - § & = g § i) & CO ORDINATES 83 11° 06.30" E Date: 22nd Mar, 97 to
22255680 N 24th Mar. 97
waw . WL CR I3CR [RCO|[f5m TS |7 %em [7%m [75cm SITE OFF POSITRA :
usnc Cortert Lhquid Dey T PP % % % METHOD Rotary BY JACK.UP BARGE
ke 9 Umt [« Buk Sowe REDUCED LEVEL 6.9 M below chart datum
o o e | TR DIA. OF BORE HOLE 100 MM Core dia. 55 mm
70 401 eol o] 100! 130 20 [ 75 [ 2007 400 ] eco s ] 1000
g oy AU dEpIhE arw in metres beiow bed lrvel = o e symbot | DESCRIPTION
4k w1 a0d ] 400 [ 22-Mar | 1026 )] 1640 15 1) ( »100] 8PT 0.60 4 Light yellowlah, fine grained, fraciuros are very closely to cleaely
spaced LIMESTONE.
! 1.00 1| eoe | avo 1W30] 2008 91% | o1% F 47%
T foor| 120 2145 | 2300 | 100% | 100% | pax
£
1 3 [ 120 240 23-Mar{ 0130) 0320) 0% | row ] rou
.00
4.00 4] 240 | w0 0345 | 0870 | a7% | 8%  gaw
<00 [ ] a0 1 a0 0860 [0420 | IN% [ 10% | mMu Fractures are becoming extremely spaced to highly fractured.
600 ¢ | av0 | 810 o880 | 0810 | 2% | 20% | 13%
610 | 822 o840 | 09 0 12125 >§00] SPT 8.10
100
i1 - Y| e | ren 12487 1318 71% | 16w | ww
nod 780 [ T.9¢ 1248 | 1400 % 20 T30 >100{ 8PT .60
i @} (] T8O | 910 14307 16481 KR
- BN - - -
N . | 1 io | w40 1338} 1848 10 | rene >tuaf api @0
wmoee 8 | w0 | 1080 1015 | 1828 | NR [
i 1
H 1
I FIELD VANE SHEAR TERT UC : UNCONFINED COMP,
» POCKET PENETROMETER TEST
J TR1AMIAL TEST UNDRAINED MR © NQ RECQVERY
CLIENT : FREDERIC R. HARRIS [NDIAJ PVT. LTD,

REPARED BY : COASTAL MARINE CONSTRUGTION & ENGINEERING LTD,




N Y () 7
i } \ :
L L) S S
&
f
! ;
Xz
5 3 w X £ .
TERBERG LIMRT UNIT WT. SHEAR STRENGTH [ DEPTH _TIME 2 E 2 H BORE HOLE NO. MB-12 Sheet 2012
2
g Sl |alel 3
w 5 I = o
s |2 s w iz z E g |88 E :
- AHE 52 3 & 2| 3 1513 &
KNACub 2| E |2 3 I g i =1 % |4 a €O ORDINATES 69 11' 08,30" E Date: 22nd Mar. 57 to
S JVS P 22 28" 68.80" N 24th Mar. 37
e cr [sch |Rao|rscn |7 2em 7tem |7 nem SITE OFF POSITRA
- Cortart Losmd ory b i % METHOD Rotary BY JACK-UP BARGE
- ~ ua [0 Bu REDUCED LEVEL 8.8 M below chart datum
. S S LR, DIA. OF BORE HOLE 100 MM Core dla. 55 rmm
27 ot ea]  aa} 100] | 2] 25} 28
“Ajl deptha are in meirod below bed el Symbol | DESCRIPTION
I AR 10801 10.00 18548 | 18 88 20 8126 REFUSAL »100{ SPT 1088 Light yetiowlsh grey, fine gratned, completely weathered
LIMESTONE
1200} 10§ 1080 1210 s 1730 MR with trace of fine sandy silt,
1240 | 12.68 1745 | w10 < 4 [} " 12 | 28} spT 1210
13.00
14.00
i
- 18 00 1t 28| s 10 1840 | 1810 NR
- - T et T
10.10 | t8 63 1940 | 1080 [ [] 7 [ ] 36 | 8PT 16.10
16.00
12 § 1610 10,80 2030|2100 HR
_ ~ _ - 17 00 1880|1708 2130 [ 21 48 4 L] L] it ] 1" AT ary 148
100 13 | 1080} 1090 25Nar| 0416 ] 04 45 NR
t0.10 | 1248 06 45 | 0600 12 b3 12 13 19 | 48 | sPT 1 l
; R R AU I L L END OF BOREHOLE
1
i
!
: 20.00
'
|
!
t
| LAS VANE SHEAR TEST UC | UNCONFINED COMP.
' POCKET PERETROMETER TEST
| TRiAKIAL TEST UNDRAINED KR - NO RECOVERY,

CLIENT : FREDERIC R, HARRIS (INDIA} PVT, LTD.

REPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.




! J
x i E
x
 TTERBINS LIMLT UNIT WT SHEAR STRENGTH § DERTH" TIME 4 E F3 3 BORE HOLE NO. MB- 13 Sheet 10f 3
w o ) § g w w |8 3
i |21 5 w i % g g 212 |5 2
g g o = 2 Q S . x x |z o .
KRCuM 3 E3N - I - - T (- @ £ z| % [5|% & | coORDINATES 6911'24.87° £ Date: 18th Mar. 87 to
22 25 52.28° N 21st Mar, 97
Wt +« WL CR |SCR IRQD |15¢m {7 5cm |7%m {7 Scm |7 Scm SITE OFF POSITRA
o Cartart i PP % *% % METHOD Rotary BY JACK-UP BARGE
- ~ B 4 REDUCED LEVEL 7.5 M below ¢hart dstum
e TOOTU QIA, OF BORE HOLE 100 MM Core ¢z, 55 mm
3 a6l wel wol 10| 18] wfasf2sfe0 s vool 138, T fee|
e en e e g pimes genes g o pin e e dems e o AR pepba skt etz frmkiee Dot love) - [, e . Symbal | DESCRIPTION )
i = —C
c—
.00 —
S, € -l
FURNS RS TN SRUNY SN PO AR VU DR PUS SUOU Mo 050 | 034 1810|1813 anz3 *100| SPT 0.51" | —¢|Bark grey, marine CLAY with dead corals
i . T 1| 6% 00 W1s | 143 HR Light yellow, Ane grained, highty to complelely weathered
2| ore] os0 1885 | 1723] NR LIMESTONE
1.00 1| om0j 200 19201 1900| 5%
i 200§ 218 1910|1020 23 | s »i00] sPT 20
i 3.00 4| 200 200 140 [ 20t5) 13% [ 13% | NH
400
5| 290] 450 2210 [2235 | R
s 430 | ane 1001310 PO I TI o tou | 8PT s’ l
.00 & | 430 | 800 oosa[otsn] 5% | 5w | Nt
000 | 8.t 0220|0230 n 1w | %28 »100| SPT 80
)
o —— g b
5 i T ]| ecof rso 0300 034a| NR
1 X
i H £00 T5¢ | 782 o400 | 0410 0 2 0 plr2) »100] SPT 7.4]
S
v.0u o 730} eo0 o430 odea| 10% [ 10% | mi
800 | 937 o518 | 05258 12 22 22 | s *>108{ SPT 80 :
' . 100
f - L XL (L (d e | oea Ay T
3 FRLD ¥ ANE SHEAR TEST UC - UNCONFNED COMP.
+ POCKEY PAREIRORETER TEst
U TRAGAL TEST UNDRAMNED MR : RO RECOVERY
SREPARED BY - COASTAL MARINE CONSTRUCTION & ENGINEERING LTD. CLIENT : FREDERIC R. HARRIS {INDIA} PVT. LTD.




N - N
.
v
. £ ! [E -
: ] o 1
ATTERBERG LT UNIT WT. SHEAR STRENGTH % DEPTH" TIME Fl § § 3 BORE HOLE NO. MB-13 Sheet 2 0 3
. ; Shy lulgl 2
. o -
s I8 z wo| oz 2 TF g2 B
z . o
KN LM 5 2 & 2 3 -2 - §”____, . z 3 § § B8 CO ORDINATES 89 11' 24.87" E Date: 18th Mar. 97 ta
2226'62.28° N 213t Mar. 87
Walar CR ECR RQD [1ZCm 7 %m 75%cm |T3em |7 Sem SITE OFF POSITRA
e Contert Laguag Ory % * * METHOD Rotary 8Y JACK-UP BARGE
Ll » L Bum REDUCED LEVEL 7.5 M belaw chart gatum
DIA. OF BORE HOLE 100 MM Core dla, 55 mm
2] a0l el o[ el 181 2] 28
~All deptha are in metres betow bed level Symbol | DESCRIPTION
11.00 1050 | 1078 o4 50 | 07 00 15 18 226 >100] $PT 106 Light yellowish brown, fine grained, completely weathered
- LIMESTONE with trace of slit.
12.09 19 j 1080 12.00 ot 3¢ | om0 RR
. 1206 ] 1248 04301 OB 40 10 20 18 1 20 v SPT 120!
13.00
1 | 1200 w60 oaze | 1e00f %
14.00 180 1392 1015 | 1030 1 10 13 22 | #m25 {=00| spt 13.5)
16.00 12 | 1360 | 15.00 14301 1630 NR
18.00] 18.07 1301800 s 100} 8PT 1601
15.08
18 [ 18.00 | 1880 13001730 ) NRS
| 17.00 1we0 | 1808 1030 [ 1040 7 5 4 T 18 M | sPT 18.8 Light yellow, fine grained, completely weathered LIMESTONE.
i i
18.00 14 7 1830 | 18.00 1930 | 2000 (SR
’ —
| 10.00 { 18] 20.0ar [ 0030 | 0100 18 4528 >108) SPT 130
. ] 19 00
H 1] w1980 0600 | 08 30 NR
i ! 2000 1950 1#80 QT 0O [ OT 10 10060 >100; APT 198
VL LAB VAKE BHEAR TEST UC : UNCOXFINED COMP
PP POCKET PEHETROMETER TEST
TU TRIAXIAL TEST UNORAINED NR : NO RECOVEAY
:

CLIENT : FREDERIC R. HARRIS {INDIA} PVT. LTD,

PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.




-

Y "
N -
— § -
£ : ¥ b
ATTERASQA LW T LRIT W] SHEAR STRENGTH H DEPTH* TIME F] E 2 = BORE HOLE NO. MB-13 Sheet 3 0f 3
w g o § g wo |y ; %
Tz = w = z flae laia E
x o % o ° x ' R EREHIE
KNCUN Il2i8le| 35|28 |e¢ 8 £ 2| % |&|3] 8 { coORDINATES 6911' 24.87" € Date: 18th Mar. 97 to
2229 5228 N 21st Mar. 97
wan v VL CR |SCR |RGD |t%cm |7 5cm )7 Sem |7.85em |7.5m . SITE OFF POSITRA
[ Sartort: Lot bry oz PP % % % METHOD Rotary BY JACK-UP BARGE
it ~ Lt | o5 Buth :ouwe REDUCED LEVEL 7.5 M befow chart datum
= - T OIA. CF BORE HOLE 100 MM Core diz. 35 mm
70, 40, 0] w0l 100l 151 20| 25| 28] 30 78 t0of 13
VAN mprta asm s nrwtrma bk i hevd el . o o . gpubn) | DESGRIPTION e . R
PE
; 2o | 16 | 1950] 2100 caca|oe30| 13w ws | W H
; 2100] 2143 o900 | 0030 5 2 | o | 8 | 10| as| st 210 ]
. : 11.00 3 Light yellowish brown, fine grained, fractures are extrermnely closely
ko very closely spaced. slight herad LIMESTONE.
! 1 i oo | 47 | 7000 100 1930]2050| NR
,i i I A 200} 1313 o[ 2118 " w2 »to0| sPT 2088 11 e
i 1400 Light yetiowlsh krown, fine gralned, completely weatherad
i 1# | 2300 3430 7140] 22%f MR LIMESTONE
i EEX™] 24.50( 24.80 2300 | 23 20 12 21 E] »100| spT 244
1800
! 19 | 2480] 2050 21.mar [ 00 18] 0113 NR
1400 2650 26 9% 0130] ot 50 ] 12 1o ] 22 | 83| ser 5
oo [ 1] 2880 2400 0320( 04 43| NR .
w00 2807 o440 | 0508 2% >100| $PT e
. 19.00
2 [ 00]| w20 0420 | o810 Nr
3000 30| 2878 0620 o845 18 12 | s >100{ SPT 1o
—_ A0 2 19 %] 31.ne L D) NR
3100 3138 00 | 08 2o [] L1} " 3113 >O0H aPrr 10 e
END OF BOREHOLE
I
T
i
v§ TELD VANE SHEAR TEST LG : UHCOMFINED COMP,
PP POCKET PENETROMETER Test
Ty TRWLAL TESY UNDRANED NR NG RECOVERY
PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD. CLIENT : FREDERIC R. HARRIS (INDIA} PVT. LTD.




“ ~
S
P
. § "
£ . : .
\TTERBERG LT UNITWT.  |SHEAR STRENGTH | ¥ OEPTH: TIME 2 N y BORE HOLE NO. MB- 14 Sheet 1ot 3
2
g 2|y |uig 2
- . @
g |2 w 2 £ iz (28| &
AHHFIE R Ir : AERHHE
KNCuM ] & |82 3 g |2 £ g z CO ORDINATES 89 12 §7.28" E Date: 17th Mar. 97 te
2223 3346 N 18th Mar. 87
. Wh cR [scrR |ReD|[t3em |7cm |7 5%m [7.5%em [7.5em SITE OFF POSITRA
oy - pp * % % METHOD Rotary BY JACK-UP BARGE
I pute ue REDUCED LEVEL, 0.8 M above chart datum
T S | DIA. OF BORE HOLE 100 MM Core dia. 55 mm
o] 18] e | o | ]l 1s v00] e
Al depths s in matreg below bad lavel dymbol | DESCRIPTION
bt |
6.00 0.00 | 0.48 | 17-Mar [ 1040 ] 1080 5 3 2 1 1 T | sPT 0.0] L-‘- Dark to Hght grey, dead corals with clayey shell fragments.
—c
IR i
1.00 ¢ —
i
180 | 1.98 M 11w 4 2 3 3 3 1| SPT LELIF . . ¢
200 S—
Ly
300 3.00 | .48 1140 1150 2 1 2 2 2 7 | ser 3.00 i—
f * Very soft light grey, sandy SILT
400 - ‘ with ¢orals and shelt fragrments
4ol 408 1208 | 1218 " o P o o | e | ser ool .
- |  *
5.00 - M .
-
I S S R §
s.00 800 | a4s 1248 | 1288 2 [ [ [ H 3 | aet (X7 e
TGV h ¥
L]
R 1.00 . .
780 78 1306 | 1219 1 [} [} ] 1 1 1.4 4 'r.SIIE “ ¥
_ o w00 | . x 1
a - .00 200 .48 1330 1340 3 o 4] 1] ] & SPT Q.00 ﬂ - x
- e A "
' " [Very soft to soft, dark grey marine silty CLAY
-—— L
1000 -
U R =
1 LAB VAKE SHEAR TEST UC . UNCOMFINED COMP
' PROCRET PERETROMETER TESY
U TRIATIAL TEST UNDRAINED NR ~NO RECOVERY.

CLIENT : FREDERIC R. HARRIS {{NDIA} PVT. LTD.

SREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.




"GLT LAd (WIGHNT SIMHVH W SIMBGEYd | INII0 ' 17 SN S3NIONT ¥ NOILONHLSNDD INEYA 7 6700 - 4G 0INva3ud
QM udn 1835 Tviryiel Na

AWIADIIW ON © BN
1531 ¥IITNOELINIM LINIOd 44
AWOS OTNEINODKA - 20 1631 WYINE INYA QTR FA
—_— — §
i
13
i i
[ 17 I R I S = -
g i
- ' . ‘o
uF-u “l e e [ o a o 3 4 orin | oc i BRI
< ) DUBL - ;_' o
- : :
i B
Wi A X oA g gE =i} ehin g s lwn owl - ;
- R '
- H
% ! i
[ ; H
= ~ P '
X [T os i sA wi ses(i) 9vbiog ss9s |sron fron =1
= S E— ——— o -
L vl
x| _ . o
Ko -
. '}T«mvs BA N SZTeiH) enbio) el isLel o5t oot
P =
“x : i ool B
7:0‘“ A wiy OZw(p} snbiog StEL [srsh o811 1 R i A R A 17
- 1
A og 1
=~
[ oozt saa ; un [ere (oo ot {00t oatl
=
- i
. — -
A0 Al supsi ‘Aesl Hiep Uos o) yos faen | < o0k (] IR a0l [osot oo nt [+] [ [+
. e —
Noudrubsaq Tonqulg TRAE] P MR BRI 1 R RIIT B ]
SEL [00s 62 09 | %2 [ #¢ Joz [ s oo Jod joe for W
ww gg #Ip ar03 WA 001 2904 2204 10 VI TR T o F]
tWniep PRy SAOGY W §0  13AS1 030NA3Y an - wng <] wen . Lol
IOUVE dN-HIVYT AG - Kimoy QOHL3NW * % L3 d4 o7 fgq by L] -
YHligOd 440 L8 wog | wogs| weg s weg 2| wogilacws| was| wa 1A wnm
£6 "1ep Wig) H.SPES ST 22 : j
OF 1§ IR ULl :e3eQ 3 .8Z°LS.T) 69 S3LVYNIGHC 0D 218l ¥ E .z g 3 k] 14 6‘ 3 2 g WADNN
LRI z g & 8|z
z &
Eipjw| W |2 3 Bl m
F i@ = =)
" 2
£4071334g P -G "ON 370H 3xod 5 714 f ELT FPEL] ] HIONZMIS ¥YEHS LAA LD LTI
m -
8 I z
-/'_ N P




;
L .
.

.. ([ N
[y
’
g “
n
3 g -
[ TERBERG LT UNIT WT SHEAR STRENGTH DEPTH" TIME £ Eg_ 2 14 BORE HOLE NO. MB- 14 Sheet Jof 3
2 2 w2l 2
w 5 It} ]
$ g ; o | 2 g 1303088
BE 8 |Elel & 13303
KA LM ) 2 3 [ 4 b =z a CO ORDINATES 88 12' 67.28" E Date: 17th Mar, 37 to
2223 33.46" N 18th Mar. 97
waree vi GR [SCR [Ra@D [t5cm  [T5em [75cm [73cm |7 5em SITE OFF POSITRA
i Cardent L ory PP % * % METHOD Rotary BY JACK-UP BARGE
- ~ Urod Bulk uc REDUCED LEVEL 0.8 M above chart datum
~ Ty DiA. OF BORE HOLE 100 MM Core dia. 55 mm
] ac] w] 0] 10| 18] 70 25| 25] so v 108} 126
~Alf depihas are in metrps balow bed Jevel Symbot | DESCRIPTION
T ! A
i x__
.00 2100 2145 1800 | 1810 3 3 7 2 [ 16 | &rT 21.0 / %
[ —
22.00 e
22.80] 22.92 1838 | 1980 2 y | 2 =100} 3PT 2o -
23.00| 1 | 2280|2430 2180121 20] KR Light yellowish grey, fine grained, completely weathered,
LIMESTCNE.
: 24 00 24.30 | 2480 2140 2282 N 13 Hzs =100| sPT 24.3 with trace of sandy sliit.
2600
2 {2430 2800 2318 2340] MR
2600 | 2680 | 28.26 | 18-Mar (2388 |00 10 22 7 ¢ ] ¢ { 33| ser 258 J_
~ b ! END OF BOREHOLE
27.00
00
N J—
- N O N LX)
-
3600
i -
| I B
P

LAB VANE SHEAR TEST

POCKET PESETROMETER TEST

UC I UNCONFINED COMP.

TRiAXIAL TEST UNDRAINED

GCLIENT : FREDERIC R. HARRIS (INDIA) PVT. LTD.

REPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.




w
£ i " g 4
T ; L
ATTERBERG LT UNIT WT. SHEAR STRENGTH W DEPTH" TIME £ E 2 H BORE HOLE NO. MB- 15 Sheet 101 3
; gl |ulel 2
w 0 2]
z |2 w £ S|s g -
z Z -~ 3 L 3 g g «
A b ;, - 2 -3 [ ] § = | 3 4 CO ORDINATES 6% 13 18.85" € Date: 14th Mar. 87 to
2223 41.22° N 16th Mar_ 97
VL CR [SCR {RQD J1%m |[T&cm [78cm |7.5em [?.5m SITE OFF POSITRA
Doy = PP % % % METHODR Rotary BY JACK-UP BARGE
Butk e REDUCED LEVEL 18.9 M below chart datum
o DIA. OF BORE HOLE 100 MM Core dia. 55 mm
Tis | 30 ] s 38 | B0 rs 08| 13s
AN Juptng ae 1o matres pelow bed lrv Symbol | DESCRIPTION
w5
000 | 000 | 040 ] 14d-Mar | 2340 23 80] Nu ups 0.0 _z_‘__ *...|Dark greylsh yellow, clayey, stity sheli fragments
[
DS L |with trace of SAND.
-
1.00 § -
1.80 198 15-Mar | 0008 | 0O $8 ] k] ] 2 2 12 3PT 1.6 Z . -i
S 200 =
-
.00 360 | 348 6040 0190 3 H) 2 5 [ 17§ SPT a0 §
: 400 400 | 434 0130] 0300 12 - 7 8 26 >100| SPT Fr E_
I T S N D D T . Tt
[ S— 3
H £80 T3
E 1 6280 | tes o700 |or 20 26 28120 »190| ser £y j .
; i A% Dark yalowish biown, fine gralned, complately weathered
LIMESTONE,
roo [ 5 | 620 | Too e8 48 | 11 BOFNR with lithic rock fragments,
} roo | 72y 1ioof 1120 " | abizs =160 sPT 7
H e | wee
-: 71 ro0i 1% 1225133 KR
i i 9.00 X1 28T 1345 | 14 00 Tizg >100| 3PT H.5|
.
1! i i 1060 3 | w80 1000 1638 NR
/L. LAS VANE SHEAR TEST UC : UNCCNFINED COMP. 16.00 | 10.45 1510|1820 13 # " 12 13 | 48 } SPT 10,0 LJ
'R POCKET PERETROMETER TEST
W TRUAKIAL TEST UNDRAIMEDC NR . NO RECOVERY

>REPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

CLIENT : FREDERIC R. HARRIS {INDIA) PVT. LTD.




3 : ;
: ;
ATICOBERS LY URIT W T SHEAR STRENGTH | & DEPTH TINE r s 3 BORE HOLE KC. MB- 15 Sheet 20f 3
o : Sl lulel 2
i |2 w |z i3 i
15| Bl |52 13133
AHCuM - e P & w 4 z CO ORDINATES 69 13 16.85" & Qate: 14th Mar. 97 to
2223 41.22° N 16th Mar. 97
e . Vi CR' |SCR [RQB [15cm Tiem |?5m |7 Sem [T S5cm 3|TE OFF POSITRA
Cortem st Ory i pe » | % % METHOD Retary BY JACK-UP BARGE
N R S Y e REDUCED LEVEL 18.9 M below chart datum
=] » Ul T DA, OF BGRE HOLE 100 MM Core dla. 25 mm
4z sa] %0l 100l 18] v 23] 23] 8o 75 toof 128
“AH chepthL sew i metren Delow bed level spnbul | DESCRIPTION
180
1 O A 4 | tooo| 1180 1850 | 190¢| HR
i 1180 1180} 1108 w40 | 1880 17 * ] 12 18 | 48 | apr 118 [ l !
1 : ) ] Very dense, dark ysHowish brown, fine grained completely
. ! ! 1300 3 8 | 11800 13.00 1930|2000 NR waathared LIMESTONE.
B ) . 1300 1343 2023 2055 H ] . 17 14 | 41| spT 130
14.08
1 8 | 1300 14.30 2130 | 22307 NR
i 15.00 14301 t495 7130 1340 13 11 12 ta 13 &9 | SPT 4.3
1600 T {14.50] 10.00 0030 | 0130] NR
1000} 18435 oxip) o220 12 1] T L] q 32| 2T 18.0
100 -
* 16 00| 17.80 QIDF[O400] NH
10 1130 1708 o430 | 140 ' 1 ¥ a [ s b e [ aafaer Vs r ]
i . : Dark yellow fine Ined, pletety thered LIMESTONE
1900 | 9 [ 17.30( 19.00 0410 08.10] NR with trace of silty sand
_ o.m
10 | 19.06| 2050 o400 | 0§ 30] NR b
v FELD VANE SHEAR TEST UC : UNCONFINED COMP. 3
PP POCKET PERETROMETER TEST
Thi TRAANIAL TERT LINDEAINED HA NORECOVERY
A Y HINE CONSTRUG TION & ENGINEEHING LTD. CLIENT : FREDERIC R, HARRIS {INDIA} PUT_CT0.
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METERS

= 5 w .
\TTERBERG LIMIT UNIT WT. SHEAR STRENGTH § DEPTH" TIME 2 E g BORE HOLE NO. MB-15 Sheet 3of 3
! H ol =
] &
AEIP : SR
AHEIFR AR I ARAH
MM & ~ [ 3 L4 = CO ORDINATES 69 12’ 16.85" E Date: 14th Mar. 87 to
) 2223 41.22° N 16th Mar. 97
Water vL CR JSCR [RGD Ji%em  [75em {7.5m [T.5cm [7.5em SITE OFF POSITRA
—— Contert Ugue Oy bl ¥ ] % % % METHOD Rotary BY JACK-UP BARGE
P ~ unk |2 B soue REDUGCED LEVEL 18.8 M btrelow chart datum
e e e p T DlA. OF BORE HOLE 100 MM Core dia, 35 mm
ol ao] w0l w0l voo| waF 2o sk [ ] s 7 100] ime
VAN depthe are in metres beiow bed lavel Bymbal | DESCRIPTION
21.00 20.50 | 70.08 oRss| ot io 2z 328 >100( SPF 2.8
200 11 { 20.60 | 2200 osao|11e8] NR
2000] 248 1218 | 1240 1] 19 1 1 | 85| spr 20.0
2300 .
12 | 7200} 2860 13301 1800 NR {Dark to Nght areyish yetlow, fine grained, completely weathered
24.00 22.80 | I180 1830 | 1545 . 29 23 T8 »100| SPT 238 LIMESTONE,
26001 13 | 7350 | 25.00 se3s | 1wo0| NR
20.00] 2527 193] oo 32 30 | asm0 >t00| $PT 25.0 I
.00 END OF BOREHOLE
!
e 3
2.00
1000
20.00

L LAB VAWE BMEAN TEST

#. POCKET PERETROMETER

UL : UNCONFINED COMP,

TEST

U TRIAKIAL TEST UNDRAINED

NR : NO RECOVERY

'REPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

CLIENT : FREDERIC R. HARRIS {INDIA) PYT. LTD.
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s E )
FERBERG LT UNIT WT. SHEAR STRENGTH E DEPTH" TIME i g g H BORE HOLE NO. MB- 16 Sheet 101 3
w g E 3 w w |8 E
g (2] 4 w |z 2 E AR
= > . [
KN M 3 2 ¥ |8 -1 E |2 8 1 3 |303| 8| cooromames 8913 H1.16"E Date: 12th Mar. 97 to
) . 2223 11.26"N 1dth Mar. ¢7
e Vi R |scr RGO [tSem |7.5cm |7 8em |[7.5cm [T.Sem SITE OFF POSITRA
ex Corw Ligda Doy el % % % METHOD Rotary BY JACK-UP BARGE
= LY L Buik Coue REDUCED LEVEL 21.7 M below chart datum
[#] » T Tu DIA, OF BORE HOLE 100 MM Core dla, 55 mm
o] ea, #a] #0] 00| 18] 7o | # | 26] 80 78 o] 1zs
“All depthe e In mairee below bed fevel Symbol | DESCRIPTION
—_x
a » .00 000 | o.40 W40 | 17007 NR up$ 0.0] |- |Very soft, dark grey marine siity CLAY
-1 : S| —x
DS OZ
T e -
1.00
Y
- A=
200 200 | 248 730§ 119 NR 2 1 2 1 H & | 8PT 2.0E" bl
—. W
—
.00 o]
350 1 398 1630 | 1900 & 4 4 ) 1 2t | &PT a6 _._‘( Medlum dense, dark grey, very clayey SAND
200 R '{- with broken shells
(-
500 600 | E45 0w |0 | N [ [ [ 4 4 |17 | ser sol/ |—
o
g =
.00 0o | 043 1200|2130 [ [] 4 47 | emo | =100} spT 8.0 el
Very dense, light greyish yellow, completely weathered
o b . 1.00. . | LIMESTONE.
1] €30 | 7.0 | 13-Mar [ 0100} 028 NR
00 740 | 008 0240 f 0300 L 7 228 >100] SPT 7.8 Light to dark yellow, fine grained, completely to highly weathered
LIMESTONE, i
s00f 2| re0| a0 6330 | 0510| KR
030 | w4t 08 00 | 06 30 11440 >t00| ser 93
10.00
LAB VANE SHEAR TEST UC : UNCONFINED COMP. 3 | 030 [ 1000 orsof1000| 20%
POCKET PENETROMETER TEST
HR : NO RECOVERY

TRIALIAL TEST UNDRAINED

tEPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

CLIENT : FREDERIC R. HARRIS {INDIA) PVT. LTD.




T T T R
PREPARED BY : COASTAL MARINE CONSTRUCTION & E

NGINEERING LTD.

v
; : ¢ | ||
3 .
Ut wT  |S-EAR STRENGTH | & pERTH: TME 3 2121 [%Y| BOREHOLENO. MB-18 Sheet 20f 3
w o [v] § § w w (8 ﬁ
i [%)a w | & H 1d (21218
Tlzl8lal o & SRR
KNCTOM S|la| |2 a -3 =2 I SR P x S CO ORDINATES 6013 11.15" E Data: 12th Mar. 97 to
2223 21.20" N 14th Mar. 87
e ~ WL CR |8CR |RQD |t5cm  |75em 17 Scm 1T Sem |7 Scm &TE OFF POSITRA
P Cortare Laguadt Dey P % % % METHOD Rotary BY JACK-UP BARGE
- ~ Lot | —  Bulk uc REDUCED LEVEL 21.7 M below chart datum
. —— DIA. OF BORE HOLE 160 MM Core dta. 38 mm
Ty wa w2 wor teal 14| 201 as| 35| 86 s teefin
“AN UwgThd are 1 relivs below bed ke vel Sywhel | DESCRIPTION
o
i ! 11,00 1080| 1087 111511635 #5_0 »100[ SPT e Dark yellow to light reddish brown, fine medium gralned,
! completely weathered LIMESTONE.
{ 11.00
J 4 | 1080)123¢ 12151 1330] NR
1} 13.00
o s | 1230f 13m0 oo f1330| nr
. l 1400 1300} 14 0% 1830 | 18 48 t2 i1} w28 *10¢| BPT 138 Colour changes to blulsh grey with tome slity fine sand.
e
H T
i
: ! 1800
: | s 1300|1830 1600 [1700 | MR
! o008 13.30] 1552 1720 4143 1% TIs0 106 | sPT e
I
-
j 1%.00
i 7 | 1830] 1130 1] 10as| xn N
I PO D N e AL 17.30] 1738 2050 2115 xt FLd REFUSAL *100] 8PT 174 I I
Tooo— 8130 HEAE M 2200 2330 NR
i 1480 | 1908 00353 | 0100 1% 22 2.5/29 0l SPT lln‘
: ~ . 1 i
i 9 | 1880|2030 ot0f 030 NR
: t
H H
!
v§ FIELD VAKE SHEAK TEST LG UNCONFINED COMP,
pr POCKET FEKETROMETER TERT
U TRIAKIAL TEST UNDRANED KR : NO RECOVERY
CLIENT . FREDERIC R. HARRIS (INDIA) PVT.LTO.
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ATTERBERG LMT UNIT WT SHEAR STRENGTH g‘ OEFTH. |} TIME I g g X BORE HOLE NO, MB- 18 Sheet 3ol 3
w ; ERE
- g | ¥ 2 wo| oz ¥ f£ig |é|d E
x . '
KNCuN 11/ gje ) a8 |Eje § o 13153 CO ORDINATES 6917 116" E Date: 12th Mer. 87 to
2223 21.29" N 14th Mar, 87
Waler VL SR JaCR |RQD J15cm  |7.%cm |7 Scen 7 8em |7 5em S8ITE OFF POSITRA
atic Cortart TP oy PP % | % % METHOD Rotary BY JACK-UP BARGE
e ~ Lok LTI ue REDUCED LEVEL 21.7 M below chart datum
. ) (R LU DIA. OF BORE HOLE 100 MM Core dia. 55 mm
) wel ael w0l el voo] iz ] s [ aiea’ 7 Tvoa] 12e
VAN GepiNe wre L meired below bed level R Symbet | DESCRIPTION . o [
} .- —_
20.00
: i w2032 atra | 040 '_ 1715 =i b KIE 0N Very dense, dark grey, fine uuln.cd, campletely weathered
Y T RN SN WU SURPE SUDENS PSP WU N SN S—
E ! 21.00 LIMESTONE.
T
! 10 | 2030 21.00 o500 0700 MR with traces of siity SAND.,
‘ 2200 21.80 | 21.97 or 19§ 0730 E-] 228 >106| SPT 21.8
2300
t1 [ 2180 ] 2330 oe oo | 1000| 20%
B 24.00 2330 ] 2205 1630 | 1048 1 24 325 >100| sPt 233
7 kLY 12 LR LA ] 113 [1748 MR
~ B 1o toul gl e s 1 i ~tued akd P
2600
\[ END OQF BOREHOLE
?
| 00
r
| 3
28 00
29.00
1 i
|
[V SUUD SN S SR FNUU SO DN NS AR
N e
A LAS JARE BHEAR TRAT UC UNCONPINED COMP
F POCKET PERETROMETER TEST
tu Thiknjai TEST UNDRAIMED MR - WO RECOVERY ] !
PRE% RED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LYD. CLIENT : FREDERIC R. HARRIS {INDIA) PVT. LTD.

hY



ANNEXURE - 4



GEOTECHNICAL INVESTIGATION OFF POSITRA
CLIENT : FREDERIC R. HARRIS (INDIA) PVT. LTD.

CHANNEL BOREHOLE

MB. 1 Ma.2

E @ & w4 « P b o -

& "
| S——
1
]
—_—
—y

~

- [ =]
- =
- T
—— -
H
F — I M

0 1

19 -~ LEGEND

0 -7 .. I
I n —— (‘llf\y
i H r r (()RAL
| " 4 «| SILT |
| "1 SAND |
| LU LIMESTONE

; SUB SOIL PROFILE

i

e o e e
| PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

B - L

- =




GEOTECHNICAL INVESTIGATION OFF POSITRA
CLIENT : FREDERIC R. HARRIS (INDIA) PVT. LTD.

CHANNEL BOREHOLE

MB. 3

MB L

T O e o~ ow T o -

-
——A
——

-
1

—lr -
i

_—

| S——

SUB SOIL PROFILE

b e e e —— o —

|
l

PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING 11D,

- v e

g T e e ¢ tamenas

LEGEND

CLAY
CORAL,
SILT

SAND
LIMESTONE

S A ot e o vt g ~rte]




GEOTECHNICAL INVESTIGATION OFF POSITRA
CLIENT : FREDERIC R. HARRIS (INDIA) PVT. LTD.

SUB SOIL PROFILE
LOCATION - POSITRA 1I

mMB.7 MB. g MB.9

||

- -
L W -
-—-’ .
W W o—
w— A
| - e
-— X —_—X ‘.".‘_
W CU'-‘

o
o

- W e A s e k-

LEGEND

: -] CLAY
¢ ¢| CORAL
" < x| SILT
’ | SAND
H i LIMESTONE

P e o —— ——— ——

PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LID.

i Mt s s v ———————ee




GEOTECHNICAL INVESTIGATION OFF POSITRA
CLIENT : FREDERIC R. HARRIS (INDIA) PVT. LTD.

SUB SOIL PROFILE

LOCATION - POSITRA 1I

MB 10 Mg 11 MB1L MB 13

:

M B gy B A P gy B =

y LEGEND
¥ —_| CLAY

. - ¢ c¢| CORAL
n g <] ST
. L iI'SAND
| -1 LIMESTONE

PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING 1.TD.




GEOTECHNICAL INVESTIGATION OFF POSITRA
CLIENT : FREDERIC R. HARRIS (INDIA) PVT. LTD.
LOCATION - POSITRA 11
MB 16 MB {5 MR 16
i e
. oy
? C’ __|
3 U
s -"C l,cf
- N T
2 - ,_. i
N I[_[ ‘_-.an' ::
3 TR B

-

2y
—
"‘f
U

=

1
I -l
. " -_]

—
';-——_.
S —

|

;

|

i ] LEGEND j
i L 1' !
" I ‘ —] cray |
y ¢ ¢ CORAL ;
" | | 1 o« | SILT |
) 0o | | SAND |
. ‘ ‘4 LIMESTONE |
» SUB SOIL PROFILE J | J

&

PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

4 e J




ANNEXURE - 5



N rf\ m - (/_\ -~ </:\, -
TE: POSITRA SOIL TEST DATA SHEET
. DENSITY | jaturar|  MECHANICAL ANALYSIS COonS STENCY so | AR SINENGTH |CONSOLIDATION| E% '
/| DEPTH |SAMPLE MOISTURE STAas] CLASSI- A N
TYPE | wET | DRY |CONTENT|GRAVEL| SAND | SILT | CLAY |LIQUIDPLASTIC|TICITY [FICATION COHE-| @ |COMP.| yore| O | 3 EMARKS
uo/D INDEX | (BS ) | TYPE| SION INDEX | pario | G | LW
m gm/fee | gm/ec % % % % % % % % {KPa)|Deg.| (Lab.) .0 5 0
31550 D - - - 20 [ 20 — 60— 41 |16 [ 25 |CIS [ - - S - U R
41 3-5Q0] D - - - 1 | 6 =93 —67 | 2037 | CH | - | = |=1]- - - | -
71000, 0+ - [ - | - 1 - [22 78— 71 {2348 |CV |- [ - (=T- | = | =<
OO0 D | = | < T = |8 k=81 | Z6 (85 eV [ = [~ == | = ==
23.000 D | - | - [ - 173 |57 —40-—{28 |17 [N |CLS[ - | - |- - | - <=
gl0.0C] O | - | - | = | = 142 ~—58—= 45 | 1§ [ 27 |CIS | - - - [ - - - [ =
50 D | - | = |~ "7 7|32 +—61 —34 | 17 (37 |CLS | = | = [~1= - il
I | AN [ I N .
123501 D | - j - | - | 3 |14 83— 3815 | 23 {CI -l - -l - |- i Wi
9 3.00[ D - | - - | 6 | A2 &—52 -39 |21 [18 |CIS | - [~ [-[-~- - - =
12.50] D - - - 34 |51 ~— 15 —» -~ - - |SWM{ - | - - - - - | -
100.00] D | - | - = |46 A2 p— W - [ - | - BWM | - [ - [=1=T1°= o =
1460 D | - | - 4 = [ 1 179 =—=20— - | - 1- SMC [ -1 - T-1- . .
» 122101 D - |- | = |6 |53 41 —{32 {14 118 CLS [ - - -] - - - | -
12 10D = - =TT |19 — 80— 34 | 15|19 [CC - | - | -1 - - N
EM : CHEMICAL ANALYSIS TEST Tuu  © TRIAXIAL TEST UNCONSOLIDATED UNDRAINED SP  : SWELLING PRESSURE OR SWELLING
)MP : COMPACTION TEST Teu . TRIAXIAL TEST  CONSOLIDATED UNDRAINED POTENTIAL TEST DRG. NO.: 8522/ 74
] : DIRECT SHEAR TEST Ted T TRIAXIAL TEST CONSOLIDATED DRAINED RM : ON REMOULDED SOCIL
1 PERMEABILITY TEST NP T NON  PLASTIC VL : LABORATORY VANE SHEAR TEST
. FREE SWELL TFST SL  © SHRINKAGF LIMIT TEST UC  : UNCONFINED COMPRESSION TEST

([AFCONS|




~ e G SR 8
TE: POSITRA SOIL TEST DATA SHEET
5 DENSITY | jnaTumaL| MECHANICAL ANALYSIS CONSISTENCY con | AR STRENGTH cons%gmon! 0y %g
| u |SAMPLE MOISTUR - . wk
i OEFTH TYPE | weT | DRY CO|NTEN$ GRAVEL| SAND | SILT | CLAY [LIQUID PLASTIC Tp,a?y F%AAﬁso’lN COHE.| @ |COMP. l::gl[?sL oz é % AIEMARKS
vorm INDEX | (B &) | TYPE] SION INDEX | paris | &% | w
m gm/ice | gmfee % %, % % % % % % {KPa ){Deg.| (Lab) ‘0 ba
2116.601 D - - - 8 [ 79 —13 — < | - | - |8SPM|[ - | = [=1= - g
1.50| D - ~ - 46 |42 W@—12 — - - - WM| - - - - - - -
6.00] D - - - 40 | 41 =— 19 — - - - | SML| - - - - - - -
JO00| D [ = | = [ = [ |28 —71 —#64 | 28 |36 [ CH | = | = |- -1 < ——
10.50/ } n
10.901 UD |71.57]0.95{ 66 - 17 |39 144 176 |23 [ 47| CV |TUU| 21 | O |0.90[1-778[2.64] K4 2.39x10°
uc| 16 | -
1950 | D - - - 1 24 =— 75 —» 48 (18 | 30 | CI - - - - - - Z
9 3.00| D - - - 13 137 [~ 50—~ - - - - - - - - - _ _
g 0.00] D - - - 1 12 —87—= 70 [ 27 | 43 [ CH - - - - - = -
EM : CHEMICAL ANALYSIS TEST Tuu : TRIAXIAL TEST UNCONSOLIDATED UNDRAINED 8P : SWELLING PRESSURE OR SWELLING
MP : COMPACTION TEST Tcu : TRIAXIAL TEST CONSOLIDATED UNDRAINED POTENTIAL TEST DRG. NO.:8522/74
: DIRECT SHEAR TEST Ted : TRAXIAL TEST CONSOUDATED DRAINED RM : ON REMOULDED SOiL
: PERMEABILITY TEST NP : NON PLASTIC VL  : LABORATORY VANE SHEAR TEST
: FREE SWELL TEST SL  : SHRINKAGE LIMIT TEST uc

: UNCONFINED COMPRESSION TEST [AFCONS]




GRAIN SIZE DISTRIBUTION

Percentage retained
o © o 9O o O e 2 9 .WIO

B.S.-TEST SIEVE

HA,_N{\T.. o

[

o o~ ) =1 N o) o~ o 1~ -
L
o 1D
L Y E
€9 v
a
sie 4 o
P8 ; I
! i _
I oz ™ — __ r..“ ] _
| I
o - :
= X — T 2 ! __
L i
rw.l: 1. _W
+
: b n_
s¢'¢ L SEl ,f
| -
'''''''' TI"ATllllllilmlll.ll-ll.l'lT-l.llz
! 2
. ] S E
v — _ - |=g)!
— ®
p ] .
— o | o
, o ¢
| - ]
.WM i T k w € !
< ! i . )
- — ~]8
_ “ gelo Qe
| f £ O | on
| -~z 4
w \ I - | i o = L k |
Y ~_ v ‘ !
& _ _ —3 e
rﬂwl v *rlllllelfyllJv |||||||||||| .n||l_0. w Muh m w
! Iy : . |V
m _ s[5
__C f < mu -
N | . T JzslsT S
- - c o
_ ; I ! A . ; c
| " “ ; i | °
i i i I i o -
- | _ > o _
Sls bl s |fnjVIT
— i — had bt
5_ : B T o vol|l O | Y
f T — "—
T : S N L
M i i . i =
v 4 , . : T
L _ { i !
~
' . ! f =
| | I 1 @ T Qo
! m m © ag|wiw
: L d ' N
i ﬂ ! W o | m
4 o
. }
4 3 T —
. _ —t w
> ' | 3 {m 3
: ﬁ, Sily g
a ] f @ | M
——— o
_ a |= |2
K3
W - ,
s | &
o )

@O wn ~ ™ &~
Percentage passing

Q o m < Q o o o e (=

site: POSITRA

|




;
A

B.S TEST SIEVE

R

Percentage retained 3
o
v =]
$L m (el =]
| “c9 -
| 0§ - =
s o
" ez A _ -
S o _ A L A
s .
I TR vl
mA PR 2
=2 ol o
2z n.mol |
_ #
$€°€ F‘ w" b Yo '
N lll-ll'lr'l.vlll.ln.ll.lll..l lllllllll o -
| T £
Lot - ol @ g | S 43 L IR B
M -+ + Y
1 I
aoul L 1 4_ muum ,
H0 “ \ ! - 1 | '
ML * =
i : {
Jcilae o O e
Y @ | -y
= ] osi ﬂ 4//&/ # ; e ¥
z { ; i -
_ b : - 2 s =71l
_ _ wm WW ! M “.ﬂ - ~ -
L&Y P T -4 - 123 AL N TR PR SR PR 3™l Vloln
TE) i 213
: = 2
. u ] -3 L I
— -t , ot =
o | ! _ e
“ W = o
2 3 : : s |2G8|>|>(Y
oo X .r 1 ' N.B Ol o
I H —
_T. ; ; 2
N _P N —
Yoot : 1 | |
bt — 1 5
L | S £ @92
w g [¢|o[2(8
_ T o.
i 1
! N w
|| | o |~
5| . q, 54
5 g - W 0
a | =
( ¥ 3
2111011
‘ P W
S 2 g 8 8 8 $ 8 R 2 °
- Percentage passing
site: POSITRA
1 A /A AMNMEC m/rrib AV - rave - 1574 7197 neGe NO 8522/ 74 |




C

B.S. TEST SIEVE

I

Percentage retained g
o © o©
< 2 m .muu m... % W ~ © [ ....m M
ot - H o|loloa
€9 m
! 0§ - «
S°¢Le ) ’
9z A - __
' )
e oed M |
[ « . i
w ZLH T
- >~ L] ] ] | ,
- b1 i
3 U L) { o
X |g'9]
S r . !
8 |
seeq qul . QE} 4 | 4} ‘.
“G.nln g i
2 ‘ R i e T e R N I jom e H
| : !
J & |
C:L o Av;_—._n_ | _ NM i ' H
m T | m
| 1 .
ioos 1 — T 8
i | ' o £{ , | i
_mnq nNuMy ] 4 w €
; d< = _ . A .
z (%0l | m s | T a __,
Clurq - “_ , ~lo:
« | " _W i E |V Qe | M
s | 05t _ [ | el |w 0]
u i ' L_ T “un
IS : — + Cel” $ ﬁ %
+ t N T “1 ° o~
] T S e - o R = R -
L6 T u.,.rl/A.Mu 1 v@l.m...u.f _ o * w". < | @i =
P ! ; : > :
O, | | | _ 213, n
| | L Jesletitmie
— T H . e
o w M k)
; ; I & =
S's | i s |8zl Y~
v, ~ — sefo 0L
o ] i . "~ i
- ~ S S 2 _ !
P | | i ! he : |
b i 1 : _
| | N |
| ~ W £ o O o)
| ,
R m ° [3¢jo |V im
| g |8 lol2lm
: ; S
| i
w _
| o] |
<! I e ; |
= | T wElm i W
L _— I .
_ : _ M M | ' .
" 3 ! !
| s | € | 4
1 e n 7 .
o o
S 2 g B 8 2 $ 8 R 2 °©
- Percentage passing
siTE: POSITRA
2 s o am R OB ™ e e a . et A 3 7 ™ ™ RN bﬁuv \ -Nh




B.S TEST SIEVE

J
Percentage retained S _
o ©
o 2 2 8 % @ 8 8 & & =g |=
< oo
S -
£9- m
| 0% &
_m.hﬂl 8 -
' gz
S0zl H s | |
&
m& %
29 « 8% .0,
2 Sl T ©
b n.uuGTﬁ
§ i
\ u.. .
sce L wm [ )
N l'lll.ll.ltj ';1"'1 llllll TI-I-'IT!"A: -
s
] fo LTI
“. X ? L. Y
1 i ! 1
1069 1 ] ! mm
iszy 1o 1\ N = Vo
_MS Sl N o E
poe <
z v | N - 4 ﬂ
S/urq - ,7 » -0
e} 1 £tV ™l
3 05t - € W | e
uw: ' L " X .
n = 2 : STIREL Y B
_ | + ..H . ' - o~
g9 ; T S A e L = R - -—
b . .‘ M |ﬁ| ! - M ~ w
‘— H - 0
" | T 35(87|% |
i m i B nv.P
| | ] 5
. : [ I m -
D= il _ : o 182|w 12
= n: il I I~
1 m e |wv
— b
1 [E]
Wi p A ~
mv., £ o Qo
C lae|@|w
g |5 ||
o
1 w
> ; ° R
< HN. 1
o |0
i o p
5 | 2 |
s | € _
P s
[o)
S S g B 8 & < S g & °
- Percentoge passing
site: POSITRA
R o Al s AT ~Ees M RE?2D L




@

GRAIN SIZE DISTRIBUTION
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B'S TEST SIEVE o -
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SHEAR STRESS 1IN KPa

TRIAXIAL COMPRESSION TESTY

sre. POSITRA
uuv

TYPE OF TEST

RATE OF STRAIN 1. 25 mm/ min.

SPECIMEN MEASUREMENTS ¢ = 38 mm
L= 78 mmm

BULK DENSITY:

1.57

MOISTURE CONTENT  R6

gmjcc
. } AVERAGE OF 3 SPECIMEN

17-4-97

DATE

gore noe no MB-14
sampLE perTH 310.50/710.90 m

VISUAL DESCARIPTION

Sott grey CLAY.

CELL PRESSURE | DEVIATOR STRESS PORE PRESSURE STRAIN AT FAILURE
SR. NO. AT FAILURE AT FAILURE
IN Kpy IN.KPa’ IN'KPa IN%
1 104 37.4 - 7
2 196 41.6 - . 1
3 208 46.8 - 12
Friss s o ‘ = : e R t 3
50 = 2 : i
bl
e - S
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NORMAL STRESS IN KPa
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ANGLE OF SHEARING RESISTANCE $=
(AFCONS)| 852277
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SITE:- POSITRA CONSOLIDATION TEST DATA

void ratlo, ¢

2.4 BORE HOLE No.MB 14 DEPTH:10.50 m. TO 10.90 m,
(cc) = 090, F’czo .73 kg/cml’ G,= 2 .64
Prior To Test At The End of Test
2.0
T= 1.57 glem? W =1.9 ¥
Ya= 0.95 g/em® Yd = 1. 59
: - w= 65 % - 25
— < - €= 1.778 ¢ = 0. 662
e - St= 97l Sr = 100 “h
~ 1=
"
S _
~ : TIME RATE SETTLEMENT DATA
'. 2 \\\
"& LOAD COEFFICIENT cou:Fcnr.m
AN INCREMENT OF VOLUME
N N CONSOLIDATION COMPRESSIBILITY
< xglem? C, mi/yesr m, cmifkg
0.8 X“\—“' . _ >
0.10/0.25 1.50 33.80x 10
————— 0.25/0- 50 1.20 24.60x% 10
0 & 0.50/1.00 0-80 15. 00x 102
1.00/2 .00 0.60 8.70 x 10°
2. 00/4 . 00 0.50 6.40x 102
0.0 — —
o 01 0s 07 10 10 S0 70 100 040 4 .00/8 .00 0.30 3,70 x10
load intensity, kg jun?
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M 5 ) o
TE : POSITRA ROCK TEST DATA SHEET
e | cone DENSITY WATER water | seecic UNIAXIAL COMPRE SSIVE STRENGTH POINT LOAD STRENGTH .
E | PECE | DEPTH CONTENT | POROSTY m GRAVITY | pya. UNIAXIAL MoDuLLS | » | 2 ow | eno™H | coRRECTED |2 | @ .
BULK | DRY METER | HEIGHT | D:H  |compressive oF 5 o| R & weren STRENG™H | 2 & Eg
STRENGTH | ELASTICITY | 3 X & = stso) |8 F 1§20k
) NO. m orves | gvee ] * * em Mpa Kgem 2 | O § & = [ mm Mea § & SuE
-1l 3 | 0.5 - |2.25] - - - - - - - - - | - (53 | 78 2.99 (U | -
6 1.0 - 1213 - - - - 5.3 /6.9 1:11.30| 6.4 - vl - - - - -
32| % 0.0 - 12.40| -~ - - - 5.4 6.3 'I 1 17 30.2 = i LV I - - - -
L - - .
7 12.3 - 12,30 - - - - - - - - - |- 152 | 7% 2.31 U -
11 {3.6 - 12.80} - - - - - - - - = | - (54 |75 3.27 | U -
. 560/ _ - - - - 6 - - N R - | -
3-71 - 5 95 __210 5.4 10.6 11.96 2‘13 u
AL R i - | -|-s2|40| 154 |U | -
_ (18.45/) _ - - - - - - - - - | - -
1850 " 2.19 : ) 53 | 60 | 1.12 |U
.4 . 125.004 _ - - - - - - - - R _
3- 8 2507 | _209 | = 53 | 90 ,,__0'75 U
- 2600/} _ - - - - 5 11.96 . - - - - - - -
26.05 | “*2 _25 3 TO.,{‘,‘L_M 6.8 U o
-9 - [15.45| - (2.70| - - - - - - - - -1-|53,77 3.36 |U | -
OTES . 1. UNAAXIAL COMPRESSIVE STRENGTH CORRECTED FOR !
D:H=12(As per ASTM: D 2938) RLL = POINT LOAD LUMP STRENGTH
2. ™ INDICATES THE SAMPLE FAILED ALONG JOINTS. S = SOAKED (FOR 24 Hrs. in water) TSB = TENSILE STRENGTH (BRAZILIAN)
3 A - WHILE PREPARATION. U = UNSOAKED DTS = DIRECT TENSILE STRENGTH
“ A CRUMBLED IN WATER. D = OVEN DRY TXL = TRIAXIAL COMPRESSION TEST
PET = PETRO GRAPHIC EXAMINATION
\FCONS DATE: 17-4-97 DRG. NO. 8522774
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E: POSITRA

ROCK TEST DATA SHEET
coRE DENSITY WATER water | specic UNIAXIAL COMPRESSIVE STRENGTH POINT LOAD STRENGTH
POROSITY ¥
PECE | DEPTH CONTERNY m& GRAVITY | i UNIAXIAL mooulus | v | x ow |EnGTH | comRecTED [z | .
BULK | ORY METER |HEIGHT | D:H | COMPRESSIVE ofF ~ | o8 L STRENCTH 256 l'—'s
STRENGTH | ELASTICITY | & 5 8 F S50y |8 F &
NC m grmvee | pmice - % % em em Me, Kgem 2 | © § Eo mm mm Mp, § v ,E§
2.65 / : '
0 - (27071 - 223} - -1 - i T A B - - - | -|53/50 148 |y | -
Y g S I AU S SR , -
- 1289 - 2.40| - - - - |5.4]9.91.83 30 o - lul- | - I
1 U U I R R
1 1 |10 - 222 - - - - - | - - - - - -1sales 09 v -
7 128 - 2.15| - - - - |5.2|9.61:1.85| 20.8 - -tuf - - - - -
13 ‘3-5 - 5208 - - - - 5.4 (10.1 11:1.87 19.4 - -t U - - - - |-
18 | 5.8 - 2 20 - - - - - - - - - -l - |154]| 67 ; 2.18 U -
23 [ 18.5 - 18 - - - - 5.31 7.411:1.400 12.7 - - Ui - - - - -
TES. 1 UNIAXIAL COMPRESSIVE STRENGTH CORRECTED FOR
D H=12 RLL = POINT LOAD LUMP STRENGTH
2 # INDICATES THE SAMPLE FAILED ALONG JOINTS. S = SOAKED (FOR 24 Hrs. in water) TSB = TENSILE STRENGTH (BRAZILIAN)
1 A " - - - WHILE PREPARATION. U = UNSOAKED DTS = DIRECT TENSILE STRENGTH
“ A - = °  CRUMBLED IN WATER. D = OVEN DRY TXL = TRIAXIAL COMPRESSION TEST

PET PETRO GRAPHIC EXAMINATION
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- N
SITE : POSITRA ROCK TEST DATA SHEET
\ORE CORE DENSITY WAns- WATER | sPECIFIC UNIAXIAL COMPRESSIVE STRENGTH POINT LOAD STRENGTH "
WLE | MECE | DEPTH CONTENT | FOROSITY m GRAVITY | pya. UNIAXIAL MoouLLs | o | = oW [ LENGTH | CORRECTED |z {6 .
sk | orY METER |HEIGHT | D:H | COMPRESSIVE OF 5ol 2 bfwees STRENGTH 2 E Eg
, | STRENGTH | eLasTiciTY | 2 & 5 .'i’ s(s0) |8 = E iy
NO. NO. m gvec | gmicc % * » em cm Mpa Kgom 2 | B § I MpPa § 6 oﬁg
0.30/1 _ - - - - - _ - - - -
B12| - 035 2.4% ] - - |53 |53 3.75 U
4 10.40 - 2.2 - - - - 5.4 19.0 11167 405 - -ty - - - - | -
7 13397 - |2.28] - - - 5.4 107 11.98| 436 I VN e - - -
11 3.0 - |t196} - - - - 5.4 |115 1 2 13 19.8 - - (U - - - - | -~
o7 - - - - S . ,
13 13795 |- 1.99 5.4 _. 1031 2.00 26.2 |- }J - - - -
16 | 5.2 - 12.33 - - - - 5.4 10.81 200 26.2 - - U - - - - -
20 |76 | - |2.30] - - - - |s.4 9_711 80| 15.1 - - Ju -t - - - -
B13 1 |25 | - {227 - - - - -1 - - - - | -1-1|s3j100 187 |u|-~
4 85 - 12.33] - - - - - - - - - - | - 154 79 3.27 U -
8 [2100| - [2.70] - - - - -] - - - =154l 720 364 Ul -
NOTES: t. UNIAXIAL COMPRESSI\_E STRENGTH CORRECTED FOR :
D:H=1:2 { As per ASTM : D 2938) RLL = POINT LOAD LUMP STRENGTH
2. % INDICATES THE SAMPLE FAILED ALONG JOINTS, § = SQAKED (FOR 24 Hrs. in water) TSB = TENSILE STRENGTH (BRAZILIAN)
3. A - v - b WHILE PREPARATION, U = UNSOAKED DTS = DIRECT TENSILE STRENGTH
“ A - **  CRUMBLED IN WATER. D = OVEN DRY TXL = TRIAXIAL COMPRESSION TEST
. PET PETRO GRAPHIC EXAMINATION
AFCONS A DATE: 17-4-97 DRG NO.8522/74 .
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E: POSITRA ROCK TEST DATA SHEET
coRE DENSITY warer | | waren | seecic UNIAXIAL COMPRESSIVE STRENGTH POINT LOAD STRENGTH
PECE | DEPTH CONTENT "m’ GRAVITY [ UNIAXIAL moouus | o | 2 ow | LENGTH | CORRECTED | 2 e
BULK | DRY METER | HEIGHT | D:H | cOMPRESSIVE OF Z o] 2 I | merer STRENGTH | Q £ | o
STRENGTH | ELAsTICITY | @ | & ¥ Sisy |a %gm
NC. m prvee | gmice % % % cm cm Mpa Kgrem 2 § o § &l mm mm MPa § & Eﬁg
JER 80 - |2.14 - - - - - - - - - - 1=~ |49 1 48 0.42 U -
61 1 13.6 - 11.97 - - - - - - - - - - | - (55| 1 0.35% Ul -
2 |22.0| - |2.12| - - - - -0 -1 - - - - - 49| 55| 0.42 -
3 222 - 52'078 - - - - - - - - - -1 - |49 35 Q.42 U -
_— - f —— — - —— 4 - —_——— e ——— e — - ——
I -
._.+ —_ — SN S - -
e i - - e e - e —m
1. (VRN T T S— S SN S S 4 S S I —_ ——
|
E I S
N - o o
[ES :

T 1. UNIAXIAL COMPRESSIVE STRENGTH CORRECTED FOR

D:H=1:2 { As per ASTM : D 2938
2. # INDICATES THE SAMPLE FAILED ALONG JOINTS.

3IA - - " - WHILE PREPARATION.
4« A - " CRUMBLED IN WATER.
CONS

S = SQAKED (FOR 24 Hrs. in water)
U = UNSOAKED
D = OVEN DRY

DATE: 17-4-97

RLL
TSB

-DTS

TXL
PET

DRG. NO. 8522/74

= POINT LOAD LUMP STRENGTH
= TENSILE STRENGTH (BRAZILIAN)

= DIRECT TENSILE STRENGTH
= TRIAXIAL COMPRESSION TEST
PETRO GRAPHIC EXAMINATION
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Final Report on Geotechnical Investigation{on-shore)
at POSITRA
for M/s Frederic R. Harris {India} Pvt. Ltd.

ON-SHORE GEOTECHNICAL INVESTIGATION
AT POSITRA

~

1.0 INTRODUCTION

Gujarat Maritime Board, Under the port policy of Government of Gujarat, put forward a
white paper on the frame work for developing various ports around the coast of Gujarat.
M/s Frederic R. Harris (India) Pvt. Ltd. awarded the assignment for preparing a detailed
project report for development of port facility at Positra.

At Positra, the Geotechnical investigations are required to be carried out to provide
engineering properties, nature and performance of subsurface strata for deciding the load
carrying capacities for movement of crane and large stock piles.

In this regard, M/s Frederic R. Harris (India) Pvt. Ltd. placed their Letter of Intent dated
“June 10th 1996 on Coastal Marine Construction & Engineering Limited, for the work of
Geotechnical investigation at Positra.

1.1 LOCATION AND GENERAL INFORMATION

Positra is located on the western side of the Gulf of Kutch on its southerm bank. The existing
OKHA port lies around 5 Knautical miles to its west. .

The area in general has various small islands which cover to varied extents during different
stages of high tides.

Presence of these islands cause predictable cross currents in the early flooding period
which are guite strong and do not follow a precise pattern.

Coastal Marine Construction
& Engineering Ltd. ., Mumbai COM /CM 9606/G! - Ver 1 of Sep 97
. Page 1



Final Report on Geotechnical Investigation{on-shore)
&t POSITRA
for M/s Frederic R. Harris (India) Pvt. Lid.

2.0 OBJECTIVE AND SCOPE OF THE WORK:

24 OBJECTIVE
The purposs of the sub soil investigation is 1o provide information of the extent, depth and
thickness of the various soil strata underlying the project sites 1o establish the engineering

properties of soils by insitu tesl as also laboratory analysis of samples collected during the
course of the invesligations.

2.2 SCOPE OF WORK

The scope of work includes -

i
To conduct geotechnical investigation at 11 borehole locations from T-6 to T-10 are in
POSITRA Il and borehole T-4 and LB7 to LB11in POSITRA lll to a depth specified by FRH
based on the termination criteria defined. Boreholes are located in the approach area.
Positra Il ocations :T-6,T-7, T-8, T-9, T-10

Positra il locations : T-4,LB7,LB8, LB%, LB10, LB11
Bulk samples collected at T-1 to T-10 locations.

2.2.1 Mohbilisation of Geotechnical Spread

= Mabilisation of.suitable rotary drilling rig , drilling and sampling acéessories and personnel’
to undertake investigation in all kind of soil and rock formation.

= Mobilisation of suitable positioning equipment and personnel for positioning the rig at
above released boreholes location.

» Drilling of 100 mm diameter boreholes in all kinds of overburden soil , drilling and
collection of ‘NX’ size rock samples in rocky strata.

» Collection of undisturbed & disturbed samples, conducting Standard penetration test in
overburden soils at regular intervals .

» Conducting classification strength in the laboratory on the Soil & Rock samples.

» Submission of factual Geotechnical Repaort.
Coastal Marine Construction

& Engineering Ltd. , Mumbai. COM/CM 9606/GI - Ver 1 of Sep 97
Page 2



Final Report on Geotechnical Investigation{on-shore)
at POSITRA
for M/s Frederic R. Harris (India} Pvt. Ltd.

3.0 FIELD INVESTIGATIONS
3.1 MOBILISATION TO SITE

The rotary drilling rig was mobilised at positra to undertake the investigations at the
proposed borehole locations . All requisite permissions from port / custom authorities were
obtained in advance by the Base Manager.

3.2 EQUIPMENTS
The key Geotechnical Euipments mobilised to the site were as follows.

GEOTECHNICAL EQUIPMENTS
Drilling Rig with rock coring arrangement
Mud pump for water circulation

Drilling accessories

API drilt string

N - Rods

NWM singie and double tube core barrel
Thin walled shellby tubes ( UDS)

SPT rods, Trip hammer

SPT - split spoon sampier

T.C & Diamond Drilling Bits

All other tools and tackles as required.

SURVEY EQUIPMENTS

DGPS TRIMBLE 4000 RS ( Sub meter accuracy units )
CSi Modulator

CS1 DTM Demodulator with active antenna

Base Texas Transmitting Tower

UHF Data link

ECHQ Sounder

VHF radio with Walky talky .

3.3 POSITIONING

The positioning of the drilling rig to the borehole location was carried out using a TRIMBLE
4000 RS DGPS system, The base station ( Reference station ) for DGPS was installed near
the light house at Okha towards the right of the approach to the existing Jetty ( Okha port )
at a station with known Geodetic values.

‘Coaslal Marine Construction
& Engineering Ltd. . Mumbai COM /CM 9606/GlI - Ver 1 of Sep 97
Page 2



Final Report on Geotachnical investigation{on-shore)
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for M/s Frederic R. Harris (India) Pvt. Ltd.

3.4 DRILLING , BORING AND SAMPLING

Borehole of 100 mm diameter was advanced using rolary drilling with sea water circulation
in all kinds of overburden soils. Casings were driven up to har¢ rock strata to prevent
collapse of Boreholes. When advancing the Boreholes in overburden soils , Standard
Penetration Test & Undisturbed sampiing were conducied at regular intervals in appropriate
sail condition.

Rock coring of NX size was carried out using Tungsten Carbide bits and Diamond Bit. The
drill string was coupled with Reamer Shell and NWM Double Tube core barrel fitted with a
core catcher attached to the lower end for facilitating good recovery and retention of the
core samples. Controlled water circulation, bit pressure and RPM were maintained during
coring operations to ensure washing out of the core cuttings from the annular space
between the outer drill string and hole and thus preventing the jamming of the drill string.

Rock coring was terminated after arriving desired depths as per the termination criterion
provided by FRH which varied from location to location.

Standard penetration test { SPT) using split spoon sampler were conducted in over burden
soils and in weathered rock where RQD was less than 25%, using 65.5 kgs hammer having
free fail of 750mm on to anvil on top of the. drilt rod.-The number of ‘blows required to

penetrate every successive 15¢cm and 7.5¢cm in to the strata up to maximum total depth of - .

45cm were recorded . The number of blows required for penetration between 15cm to
45cm were recorded as N-value for the particular stratum. The soil sample collected in the
split spoon sampler were visually classified by experienced geotechnical engineer /
engineering - geologist on. board and sent onshore for laboratory testing as “disturbed
samples (DS) after proper marking, sealing and logging.

3.5 DETAILS OF INVESTIGATION
POSITRA Il BOREHOLES

Borehole T-6 : Borehole was extended upto 4.5m below ground level. Brownish sifty fine
sand with clay was observed upto 0.5 m. Limestone with 40% core recovery was
encountered up to 2.0m depth. At 2.0m SPT was carried out which shows refusal and at
the end of hole i.e at 4.5m SPT value 33 was observed. The ground water level was found
at 3.65m..

Borehole T-7 : Borehole was extended upto 13.95 m below ground level. The overburden
soil extended up 1.0m comprises of Brownish fine silty clay with sand was observed. After
1.0m highly weathered Limestone with [ow core recoveries was observed which is extended
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up to 5.50m. From 5.5m to end of the hole, completely weathered Limestone with
considerable amount of silty sand and stiff clays was observed.In this zone SPT values
were in the range of 30 to 41. In this borehole ground water was found at 2.90m depth.

Borehole T-8 : The borehole was drilled upto 15.0m below ground level. Overburden soil
comprises of Reddish brown to greyish brown silty sand with stiff clay was extended upto
10.5 m.The SPT values observed in the range of 30 to 45. After 10.5 m Limestone deposits
were observed upto the end of the hole. Intermittent seams of stiff clay with considerable
amount of silty sand were encountered during the course of drilling. The highest value of CR
& RQD have been observed at 13.5 - 15.0 m run. Ground water was found at 3.50m depth.

Borehole T-9 : The borehole was drilled upto 13.85m. below G.L. A thin layer of
approximately 0.5 m. of overburden soil comprising of Dark brownish sity sands were
encountered . The overburden soil is followed by Limestone stratification upto end of the
hole. The highest CR & RQDs were observed in 12.3 to 13.8m run. Ground water was
found at 3.19m depth.

Borehole T-10 : This borehole was drilled upto 13.50m below G.L. Overburden soils
comprises of Dark brownish silty sands with Clays extends upto 9.0m depth. SPThammer
rebound was observed at 9.00 m. confirming the Limestone formation with good CR &
RQDs up to end of the hole. Ground water was found at 3.11m depth.

POSITRA lll BOREHOLES

BoreholeT-4 : This borehole was drilled upto 14.00m below G.L. The overburden soils
comprising of dark reddish brown silty sand with clays were observed up to 2.0m depth.
" SPT value at 2.00 shows refusal confirming the Limestone formation afterwards. The
highest value of CR & RQDs were observed in the 7.5 to 9.5 m run.

Borehole LB-7 : This borehole was drilled upto 20.33 m depth below G.L. The overburden
soils comprising of dark reddish silty sands with clay extended up 10 3.0 m Below the top
layer of overburden highly fractured limestone followed by compietely weathered limestone
was observed up to end of the borehole.The completely. weathered Limestone is
decomposed in nature occasionally showing seams of clay with considerable amount of
silty sand. Ground was found at 5.13m depth,

Borehole L.B-8 : This borehole was drilled upto 25.45m below G.L. The overburden
comprises of Light brownish yellow to greyish yellow fine silty sands with clay extended up
t0 4.70 m where SPT value showing refusal. The overburden is followed by Limestone strata
,hard with good CR was extended upto 6.5 m. The hard Limestone becomes completely
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weathered, decomposed in nature from 6.5 m onwards. SPT values ranging between 17 to
42 have been observed till the end of the hole. Ground water was fcund at 5.98m depth.

Borehole LB-9: This borehoie was drilled upto 12.40 m below G.L. A thin layer of about
0.5m overburden was observed with sandy soil. Dark brown to dark yellowish grey, with
very closely to closely spaced fractures Limestone was observed below the existing
overburden soil. Intermittent seams of clay with some amount of silty sand are encountered
alternating with completely weathered Limestone. The highest value of 96% CR & 50%
RQD was observed in 5.70-6.50m run. Ground water was found at 4.79m depth.

Borehole LB-10 : This borehole was drilled upto 18.45m depth below G.L. A thin layer of
0.6m overburden was observed, comprising of Brownish coarse to fine grained sand with
clay. From 0.6 to 6.0 m hard Limestone was observed with highest CR of 91% and RQD of
57% at 0.6 to 1.60m run. From 6.0m to end of the hole completely weathered Limestone
with SPT values ranging from 18 to 35 was observed. SPT refusal values were
encountered and 14.0 and 14.5 m depth. Ground water was found at 5.17m depth.

- Borehole LB-11: This borehole was drilled up to 19.29m below G.L. A thin layer of 0.22m
overburden was observed comprising of silty sands. From 0.22m to end of the hole
completely weathered Limestone was observed. The completely weathered Limestone is
decomposed in nature with occasionally showing alternate seams of clay or siltty sand. SPT

values are ranging from 17 to 43. At the end of the hole SPT refusal was observed. Ground
water was found at 4.27m depth.

Collection of Bulk samples : Bulk samples ( 10 kg each ) were collected from T-1 to T-10
locations and sent to the laboratory for Compaction and C.B.R testing.
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CO-ORDINATES OF REFERENCE STATION
CLIENT : M/s Frederic R. Harris (India) Pvt. Ltd.

LOCATION : POSITRA

NAME OF LATITUDE (N) LONGITUDE ( E )

STATION
OKHA 22° 28’ 39.19” 69° 04’ 29.94”

Coastal Marine Construction
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4.0 GENERAL GEOLOGY

-

Geologically, all along the coastal tract between Positra, Dwarka & Okha Tertiary rocks are
exposed with sand , clay , silt and Limestone. :

4.1 HISTORY

The Tertiary era is most important in the physical history of the whole indian region, the
Himalayas as well as peninsula. It was during these ages that the most important surface
features of the area were acquired and the present configuration of the country was
outlined in the middie of the Eocene era and of earth movements set in which materially
altered the whole geography of the Indian region. Two great events of Geodynamics and
stand out prominently in these readjustments are one the final breaking up of the oid
Gondwana continent by the submergence of large segments of it undemeath the sea, other
the uplift of the Tethyen geocinclinal track of sea deposit to the north in to the lofty chain of
the Himalayas.

4,2 GENERAL GEOLOGY

At the extreme East and West point of Saurashtra peninsula, tertiary era start range from
Qligocene to pliocene is found overlying the Deccan trap. A trougn fault was found in the
Cambay area in early Eocene. This trough is known to extend beyond N.Latitude 24° north

of Cambay and along the Bombay coast to the south. The traps are overiain by a fully -

Tertiary succession in these area.
4.3  STRATIGRAPHY

The western out crops is known as Dwarka beds of Pliocene age. Which mainly consists
Gypsoferous clay . silt., Limestone. Dwarka beds cover in large area between Positra and
Okha. A narrow strip of these rocks is also exposed east of the Okha Rann. The contact
with the Limestone is usually marked in a thin layer of gypsiferous clays. The maximum
thickness of Dwarka beds is found near the Khatumba village where the exposed cliff is
about 125 feet high.

4.3.1 STRATIGRAPHY SUCCESSION

Porbandar - Oolitic milliolite list Pleistocene
Dwarka Beds - Clays, silts , Limestone Pliocene
Piram beds - Conglomerates , grits and clays  Pliocene
with mammalian fossils
Gogha Beds - The bedded grits and sandstone  Miocene to Plocene

exposed in the east coast.
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(Gaj Beds - Variegated clays, maris , impure  Lower Miocene
Limestone

43.2 AGE

A large number of determination of absolute age by radiometric method and Palaentological
data are now available. As a result of the symposium held by the Geological Society of
London on the Phenerozic time scale ( Q.J.G.S London , Vol:120 1964 ) The limits are
assigned to the different system in the tertiary era.

Pliocene - 7 million years
Miocene - 26 million years
QOligocene - 38 million years

The Dwarka beds come under the Pliocene age.
4.4 INVESTIGATION AREA

The Geology of the area under study and from the investigation carried out which covered
by sitty clay and somewhere small hillocks ( Limestone ) are present in this area. The
Limestone strata shows various degrees of weathering. The present investigations carried
out in this region, it was observed that the strata shows alternate layers of weathered to
-completely weathered , fine grained hard Limestone with characteristic sign of Tertiary era.

The average water level around the area varies from 3 10 6m depth, it was observed during
investigation from the boreholes and local sources from Aprit 1897 to May 1987.
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5.0 LABORATORY ANALYSIS

The soil and rock samples collected in the course of field investigation were visually
classified and logged by Geotechnical engineer / Engineering Geologist. The samples
were thereafter sealed prior to dispatch to the laboratory for carrying out tests for the
various physical properties of the samples as prescribed by M/s Frederic R. Harris {India)
Pwvt. Lid.

The various types of tests carried out on different kinds of sample are as enumerated
below.

A) Clay / Silty samples =
a) Natural moisture content,
b} Atterberg limits,
¢) Sieve and hydrometer analysis,
d) Wet and dry density
e) Triaxial shear test , consolidated undrained shear test with pore pressure
{ CUPP) . .
fy Unconfined compression test,
g} Consolidation test.

B) Sandy samples
a) Natural moisture content,
b) Unit weight ,
c) Sieve analysis,
d) Drained direct shear.

C) Rock samples
a) Natural Moisture content
b) Bulk and dry density
c} Specific gravity
d} Uniaxial compression strength
e) Point load test

D) Bulk samples
a) Atterburg Limits
b} Grain size analysis
¢) Proctor compaction test
d)Lab. C.B.R test

The resulis of laboratory analysis are given in Annexure 5
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6.0 ENGINEERING ANALYSIS:

From the laboratory testing some of the engineering properties of the overburden soils ,
Limestone and Bulk samples are given below far design purpose,

OVERBURDEN SOILS

Liquid limit range

Plastic limit range

Wet density range

Dry density range

Natural moisture content variation

Triaxial unconfined undrained
Cohesion

Angle of internal friction

Unconfined compression test
Cohesion

Coefficient of permeability ( K )

LIMESTONE

Ligquid limit range

Plastic limit range

Wet density range

Dry density range

Natural moisture content variation

Triaxia! unconfined undrained
Cohesion

Angte cf intemal friction

Unconfined compression test
Cohesion

Coefficient of permeability (K )

Unconfined compressive strength

Point load strength

Coastat Manne Construchon
& Engineering LLid. . Mumbai

22%1070 %

14 %1028 %
1.98t0 2.0 gm/cc
1.65 to 1.85 gm/ecc
131020 %

147 0 194 Kpa
OO

12810 175 Kpa
1.7 x 107 t0 3.6 x 10™ cm/sec

24 %1t083 %

15 % 10 37 %
1.75to 1.85 gmice
1.37 10 1.65 gmice
181034 %

3510 134 Kpa
00

3110103 Kpa

1.6x107 to 2.8 x 10™ cm/sec
7.5t0504 Mpa

0.67 to 7.84 Mpa
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BULK SAMPLES

Liquid limit range : 211025 %

Plastic limit range : 13to15%
Compaction

Maximum dry density : 1.81 t0 1.98 gmice
Optimum moisture content : 9.810 14.8 gm/ce

California bearing ratio vaiue

for 2.5 mm : 9410159 %
for 5.0 mm : 761014.2%
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BOI_.-?E HOLE LOCATION PlisaN :

@@ -— - BOREHOLE

PROPOSED LOCATIONS OF ONSHORE BOREHOLE:

- _ Locations of onshore boraholes (LB 1to LB 10) shown thus : e =
* T > : PRy 0y FIGURE NO. D-1
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BOREHOLE CO-ORDINATES , REDUCED AND

GCROUND WATER LEVELS

PROJECT : ON-SHORE POSITRA

BORE CO-ORDINATES REDUCED GROUND
HOLE LEVEL WATER LEVEL
NO. GEOGRAPHICAL ABOVE C.D
LONGITUDE LATTITUDE M )
T-10 | 69°11'16.00" 22°25'03.00" 4.943 3.11
T-9 | 69°10'59.00" 22°25'03.00" 6.719 319
T-8 | 69°10°41.00" 22°24’43.09" 5.412 3.50
T-7 | 69°10'29.00" 22°24'34.00" 7.197 2.90
1 T-6 | 69°1110.00" 22°24'38.00" 5.443 . 3.65
" T-4 | 69°10'35.00" 22°23'33.00" 18.685 :
LB-11| 69°10'56.00" 22°24'14.00" 6.648 427
LB-10 | 69°11'40.58” 22°23'53.00" 6.205 5.17
LB-8 | 69°11'29.28” 22°23'36.35" 8.50 5.98
LB-7 | 69°11'21.80" 22°23'37.00” 9275 5.13
LB-9 | 69°11'30.69" 22°23'49.22" 5.650 4.76
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TU: TRIARIAL TERT UNORAINED
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TEST
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‘ Sotehols terminated ot 16.00 m
J 10.00
1
1
_l "o
"
e
0.0 .
1
i
1.0

VL LA VANE SHEAR TEST

[PP. POCKET PENETROMETER

TU: TRIAGAL TERT UNDRALNED

UG : UNCONFINED COMP.

TEST

PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

CLIENT : FREDERIC R.HARRISINDIPVT.LTD.
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=
ATTERBERG LIMIT UNITWT. _ |SHEAR STRENGTH E DEPTI e E F ﬁ BORE HOLENO. T.7 Sheet 1012
[}
5w |ulsls
g w g g lglE 8
! 3 - Z < . i3
KHICUM KGO’ R e & z e S FENETRATION | NO.OF BLOWS z 1515 8 CO ORDINATES 691029008 E Date: 3 May.37 to
2224 M.00N 4 May.97
Warne Vi CR |SCR |RQD [18em |7.8cm [7.5cm |7.6cm [7.%em SITE POSITRA
Plastc Cortent Ory PP w» " LY METHOD Rotary
L * Bulh uc REDUCED LEVEL 7.197 M above chart datum  GW.T. —280m
=z 1w DIA, OF BORE HOLE 100 W CORE DLA. 5% mm
200 0] a6l wo! 15 | 0] 28 | 200] a0 soo w0 | 1000 i N
“Ri Gepihd dnk In melred btiow bed leved bol | DESCRIPTION
L | T
4 : P
| 0.0¢ 000 0.20 | 3-May {0000 | 0e os ool . . [@rownish, fine sitty SAND with traces of clay.
i odo | o0 R T ] os L 1.
1.00 Yelow 10 yellowish grey , medium to fine grained, fractures are
extremely closely to ven) closely spaced , wethered LIMESTONE,
200
1| 100 280 ok6a| 1100 | M
EL
]
400 | 2] 200 400 1100 | 1300 | 41 ]
soe] 3 | 40| 8w 1300 100 | 1w [ 10 | owm
8801 688 1500 [ 15% w0 [t 7 a0 | ser
.00 Light grey to Ish grey , p Y LIMESTONE,
with conuiderabie amount of stif clay and sifty sand.
100 60| 180 w0 | o owme
780 | .90 1700 [ 1740 | REC. " UDS
00
"o 740 | 000 A0 | 1) N
o | 48 1830 | 1000 12 14 " % | set
1900
VL: LA VANE SHEAR TEST UG T UHCONFINED COMP.
P POCKET PENETROMETER TEST
TU: TRIAXIAL TEST UDRAMED

PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

CLIENT : FREDERIC RHARRIS(INDIWNPVT.LTD.




DEPTH

METERS

[YL: LA VANE SHEAR TEST
PF. POCKET PENETROMETER

TU: TRIAXIAL TERT UNDRAINED
——

UC: UNCORFINED COMP.

TESY

ATTERBERG LINWIT UMIT WT. SHEAR STRENGTH ) DEPTH TIME E  BORE HOLE NO. T-T Sheet 2012
- 3
o -
g9 2 i i 1% 5 3
KNICuM L g 5 e E § PERETLATION / RO CF BLOWS ; - z 10 ORDINATES $9 10 79.003 E Cate: 3 May. 97 to
2224 M.00N 4 May .37
Waker vi ch them  T.8cm SITE POSITRA
i [ ] Lanad oy L ] - METHOD Rotary
L LY (1] Bule W o REDUCED LEVEL 1.197 M above chart datum  GW.T. —2.90m
o ] - T DfA. OF BORE HOLE 100 MM CORE DIA. 53 mm
200 40l s0l w0l 100 16T 2 | 26| 70| 400 wea 0] 1000
AN Sapth ot it metres beiow bed Jevel symbol | DESCRIPTION H
el o voo | 10.60 sap0
11.00 050 | 1 1020 i) " 0 )
1200 w0501 12.00 1040
1280 1248 1200 L0 " rL] 2 seam of soft clay was ercountered with traces of IR and clay.
13.00 1200 1380 1240
wolaw 1400 + ] 4
14.00
Borehole terminated at 13.85 m.
1000 !
100
: 170
10.00
100
20.00
FAR ]

PREPARED BY : COABTAL MARINE CONSTRUCTION & ENGINEERING LTD.

CUIENT : FREDERIC R.HARRISANDIA)PVT.LTD.




VL LAS VAME BHEAR TEST

PP POCKET PENETROMETER

TU: TRUAUAL TERT UMDRAINED

UG UNCONFINED COMP.

TEST

-
! g E
ATTERBERG LIMIT LNIT WT. SHEAR STREMGTH ¥ DEFTH TIME E £ 3 BORE HOLE NO. T-8 Sheet 10f1
. ¥lulula| 2
1 o
€131 e £ BER N
RNKC b wGicw? S |[2] & 2 & é 2 § PENETRATION / HO.OF BLCW Y z FE EIEIRS CO ORDINATES 69111000 E Date: 4 May. 97
22243800 N
W Vi CRJSCR  [RAD |t4em [T 8em |Z.8em {Them |Tocm STE FOSITRA
LT Conwy (e Oy PP - L] - METHOD Rotary
e “ Limk Bute uc REDUCED LEVEL §.443 M gbove chart catum GW.T. —365m
(=] »] L ] ;T ik, OF BORE HOLE 100 MM CORE DIA. 55 mm
200 o] 82 wl 100] 14| 30 ] 76 | 700] 400 et mo0] 1000
VAL Gapih® w int melree betow bed kevel ot | DESCRIPTION 3
) o 000 | 020 ] amay | 1030 | 1840 o3 0.0\ T X{Light brown , ine siity SAND with traces of clay.
cla 0m | o 1840 | 1860 os o8 x =
S o 1.00 _]{Yellow, ne grained , compietely weathered , LIMESTONE with
- _ ,,‘ traces of fine sity sands and Clay observed
T 1 I B -
I ! . 200] 1 { o} 208 wiol o | w0 | oa | e >
v 7 i YT :
i i 200 | 2vo 1730 | 1748 (] CW2LBLOWS wroo | sPT L 'y
: __j_ s3] 2] 20| 3w el | aman | as | 4t | 87 "
o -
400 360 | aue 14 | wis | wu ' -
Oole 40| 4 wie| a0 ] " 1”7 E et ) v Conckierable amount of silty fine sand with clay is observed.
500 Borehole terminated at £.50 m
o0
7.00
- —_f
(X} R
800
— 10.00

PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

CLIENT : FREDERIC R.HARRISONDIAJPYT.LTD.
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IATTERBERG LIMIT UNIT WT, JSHEAR STRENGTH . DEPTH TIME ;_ ] § BORE HOLE NO, T-4 Bheet 101 2
5 ol X
g i L o jue
y w | g 2 , AR
X z § = . Xz |E
KNG UM xGTm T2t E R - g § PENETRATION  NO,.OF BLOWS x i $15] % | coonrbiNaTES 9103500 E Date: 8 May.97 to
2235300N T May.97
Water EEER 4% CR MR RGO |i8cm  (Tocm {7.5cm |7.8em |78em SITE POSITRA
Prestie Contet ugeal T pry 0 PP - LS % METHCD Rotary
L * um [T sum ¢ ue REDUCED | EVEL 18.686 M above chart datum
o . I (] DI OF BORE HOLE  100MM - CORE DIA, 55 mm
20] ao] eof sl 1oof 16 ] 20 28 [ 200l 400 w0 o0 ] 1000
=AUl leptt:a are tn mretraw Dulow Bed level symbot | DESCRIPTION !
LSS
0.00 000 | 656 | sMay | o080 s 00§\ *  xiDask reddish brown , fine siity SAND with trace of clay.
050 | 0.70 o820 | ot 40 bs
1.00
2.00 070 [ zoo osd0f 10301 NN
200 | 210 100 | 1120 1 10CMMOBLOWS : w100 [ 8PT
300 f 4 | 200} 380 1100 | 1300 | 3 | ow Light yeHowish grey to greylsh brown, fraciures are extramely
350 | e 1300 | 1340, ] 3 STM250L N0 | seT closely to very douiy spaced, weathered LIMESTONE.
. -k
400 traces of stiff clay and siity sands observed oceasionalty.
Q 2 600 | 2 | 380 500 1300 [ 1600 | 20 § 10 | ux
400 | 848 | ts0e | 182 ] ] 3 2z | 8T
0.00 800 ] aso 1620 | 100 | Nu '
[ 3T ] wa | | 2 ICHIBELOWS W00 | 80T
7.00 0| T80 100 ) 1846 | 30 | | an I I '
760 | 782 1848 [ 1000 26MZEBLOWS w100 | soT
[
N
[ .
" T80 | weo | TMay [0000| 1220 @0 | &4 | &2
.00 .
4
VL LA VANE SHEAR TEST UC : UNCONFINED COMP.,
PP POCKET PENETROMETER TES?
TU: TRIAZIAL TERT LNDRANED

PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD. ' ' CLIENT ; FREDERIC RHARRISINDWPVT.LTD.




Vi LAD WARE SHILAR TEST
PP SOCKET FEMETROMETER TEST

T TRIAXIAL TERT URDRAHIED
.

UC UNCONFINED CCMP

1 - 1
; 3
IATTERBERG LIMIT UNIT WT, SHEAR STRENGTH ] perH TIME E £ H BORE HOLENQ, T-4 Sheet 2012
-1 al E
- bl 1 B
SHE' : AERHE
KNG UM Kaow s(2) € -4 é - § BINETEATION 7 HO OF BRCWS z g 3|2 €O ORDINATES §9103500E Date; 8 May 97 1o
2236300 M 7 May.97
Weaar vL CR |SCR RGO (ttem  (Them [Tem [Taem 1T som SITE POSITRA
Prsric Corewrn Tuund Dey PF LY LY - METHOD © Rotary
L “ [ uc REDLUCED LEVEL 18.686 M above chant datum
o a i L . 1 Tu DIA. OF EORE HOLE 100 MM CORE DIA. 55 mm
2] #n] eo] sl vwoi 8] 20 ] 26 2nfea a0 w000,
: TAH Japttis e in mecren beow Bed leve symood | DESCRIPTION "
11.00 260 ] 11.00 120 | wod | o -1 -
146§ 11.45 1400 | 1430 ] n 2 42 3Pt 110 . Conciderable armount of sy Sand with some clay was observed
o ] 12.00 1160 | 1100 149 | 1520 [ W l | embadded with Limestone.
. 1100 [ 1238 1926 | 1000 10 i e “ | oser 19 o
1300 -
h -
al.s 180 3% 1900 | W8 | Ne 1
14.00 1346 14.00 118 | 1aes 14 " E © | wr sl 7
Borehcla terminated at 14.00 m
16.00 1
100
17.00
_ 1090
-t 19
— e
o0
20

|PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

CLIENT : FREDERIC R.HARRISHNDIAIPYVT.LTD.
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; 3
ATTERBERG LIMIT UNIT WT. SHEAR STRENGTH H DERTH TIME E 4 3 BORE HOLE MO, LB-11 Sheet 10f2
31y ]aisl s
- ]
£ |2 e |3 i AR K
KNICUM Roow FI E e - 3 e § FENETRATION | NO OF BLOWS z F § F CO ORDINATES SR10B6,00E Date: 1t May.97 to
i Z2241400N 14 May 97
Water WL ' CR |3CK {ROD [sBcm [T Bem 4T Scm |T6cm [T.6cm SITE POSITRA
Py Corgent Laguiet Dry PP H % - A METHOO Rotary
L “ Lo LI B uc REDUCED LEVEL §.648M tbove chart datum GW.L.—4.27m
d o L jon ') : DIA. OF BORE HOLE 100 b CORE DIA. 55 mm
201 40| wci_ w0, 100 t8 ]| 70| 26 [rwofem &0 mor0t0
“AN GEOIRE 8 In metren Bk Bed Wvw o {sympos | DESCRIPTION |
;
0.00 00o | 6272 | 11may! 1030 ] 1020 [.11 o0 TY Reddish brows , fine siity SAND.
I— l Brownish yeaw tine grained, fractures are extremely closely to
1.00 0qz| 1.80 0% [ 1300 | o x| w very closely spaced, westhered LIMESTONE.
)
: 200 160 1 1300 | 133 5 . " i | oset
. |Brownish yellow to greylsh yellow, completely weathered
H o 1.0 | 13 woo | woo | ne LIMESTONE.
i
H a1 o | e L} L] 13 n SPT traces of stiff clay and sility sands observed regularty.
T .
! 100
330 | 4w 1030| 1e38| wm
ey . E 500 wol i WS [ e . 7 " » et wall. |7
x
| .
s .o .
! 400] sm | 12Mey] 0r30| 0030 W A%
7.00 (L RIRX!] 80| 1000 3 H [F % | oweT X N
[T 1000 | 1200 | Wi f | . * 7 :
200 ree i e e | e . [ ® » | ser T85
g . le ) 1] 0 1500 | ors | o
| em 16 | 180w 13 " " M | T cul il v
ALY
VL LAB VANE BHEAR TEST UC - UNCONRINED COMP
0. POCKET PENETROMETER TEST ) .- ’\t%ﬁ
TU. TRIAKIAL TEUT WRORASED
PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD. CLIENT : FREDERIC R.HARRIS(INDIAIPYT.LTD,
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-
ATTERBERG LiWT UNIT WT. SHEAR STRENGTH 5 DEPTH" TIME F_ § E BORE HOLE NO. LB-11 Sheet 20f 2
] o2 E
¢ R i 2leNel E
KNICuM G . E é e -1 [ e § PERETRATION / NO.OF BLOWE ; $ 3 % CO ORDINATES W 10600 E Oate: 11 Masy.57 to
2241400 N 14 Mary.97
Wae B 1Y cr [sck [RaD [1&em  Tecm [T.6em |F.bem {P8em STE PQOSITRA
mast Contert odd . Dy o oPe - | % % METHOC Retary
e [ e [ Bum voow REDUCED LEVEL §.648M above chart datum GWL—42Tm
had . ot DHA, OF BORE HOLE 100 M CORE DIA. 5% mm
20] a0l %c] ] 100] 16 | 0] 23 | ] a0 eed woolio0e
Al Japihs are In meires below Dev kel DESCRIFTION N
16 | 0.1 1830 | 1T | W
1100 W] It 17 | 00 kil " % 1] SPT Yehowtsh grey to Greytsh brown, completely westhered
LIMESTONE.
1200 w1200 1900 | W0 | W traces of stiff ciays and fine silty sand observed regutardy.
1200] 1248 mo | 10 " " E] 41 | soT
1300 200 | 13860 | 13Mey | 30| 110 N | I
1350 3. 0 | 1w ] 1 3 | oser
ey
B 1350 1600 150} o] N
150 el 1 1130 | wor ] 12 n 4 | skt ) '
B weo| oo | 1600} tamey | beeol 00| wn
wao| was 1010 | 1om H L % «© | et
17.00 woo| tr.2e 1040 | 1300 | N# | l
1734 1300 | 1340 3 1" 1 v | ser pletely weathered Limostone with some sand and stiff Clay.
40
. - 19.80 WIS N 1340 | 1800 N
woo| en oo | isen 17 TCMBTBLOWS Nri00 | WPT 1 conwidersbla smount of sard and clay was obeserved.
2090 Borehole terminated at 1528 m '
n.e

[VL: LAR VANE SMILAR TEST
PP POCKET PEMETROMETER

T TRIAXIAL TERT UmDRANED

Y : UNCONFINED COMP,

[PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

CLIENT : FREDERIC R.LHARRISONDIAIPVI.LTD.
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E .
ATTERBERG LIMIT UNIT WT. SHEAR STRENGTH E DEPTW TIME E £ 3 BORE HOLE NO, LB-10 Sheet 1012
2 lalulsl®
n
R ¢ $1212E ¢
E g § E g S . x Z ¥l n .
KN nGom EOR - e X e 5 FENETRATION | NO.OF BLOWS z S Xl ¥ €O DRODINATES $9 1140868 E Date: 13 May 3T to
223983 22 May.97
Water vi €A [5CR {RQD [15em  [78em [74cm |T8em |7.8cm SITE POSITRA
Paetic Contern Linaat Oy PP *x * £ METHOQD Rotary
L “* b | Bum Coue REDUCED LEVEL €205 M above char datum G.W.L—5.1Tm
a 3 tu DA, OF BORE HOLE 100 MM CORE DIA. 55 mm
20 a0l so] eo wo[ 6] 20| 26 | 700] 400 00 son]teor
ALl dopthe anw In melres below bed level Symbet | DESCRIPTION }
! T
0.00 0.00 | 0.80 [ 10-Muy | 1300 | 1310 - [OBK B hito b ish , coarse to medium grained sand,
o000 | ore oo | s TICHTIE & HAMMER REROUND »100 | SPT oef] =+ [witn CLAY
[} -
o| 100 1] 080 | 100 | 00| m L] 7 Reddish yetlow to Hight grey, fine grained fractures are very closety
closely spaced LIMESTONE.
200
306 2| 10 35 w0} 100 | | 20 | 18
]
[ 400
. 2| 19 4 100a} 1e20] we | ae ]
[ LX)
— L 000 [ 4 | 4] so0 1920 0] 2 | 5
| - i - 900 | $48 | F0-May[ 0400 | P00 [] [] 0 " 3PT Yeliowish Browqt to Greyigh brown, completely weathered
roo oo | .40 ceoe | 1100 | Nu | | & [UMESTONE, with considerable amount of sty sand, Intermittent
L] " T80 Tes 100 | 1138 ¢ ’ " M| seT “surru Of browniteh, stif silty clay are also observed.
(1]
L]
®00 780 | 00 qM | e |
o | 548 1318 | 1400 5 7 1 " T
o 10.00 000 | 10.80 1400 | 1830 [ wa
VL. LAS VARE SHEAR TEST UL : DNCONEINED COMP.
PP, FOCKET PENETROMETER TEST
TU- TRIAKIAL TEST UNDRAINED

PREPARED BY ; COASTAL MARINE CONSTRUGTION & ENGINEERING LTD. CLIENT : FREDERIC R.HARRISANDIA}PVT.LTD.
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ATTERBERG LIMIT UNIT WT, SHEAR BYRENGTH E DEPTH TIME E L4 z BORE HOLE NO. LB-10 Sheet 20f 2
3l lalsl s
w
£l e ! BRI
z .
HNC UM KGICM® s 12! K 24 - E e § PERETRATION { NO OF BLOWS z s |%|%51 8 CO CRDINATES 9114088 E Date: 19 May 37 t0
22339.53N 22 May 87
Wan . VL cR ISCR |RGD [15em  |T.8cm [7.8cm [7.8em (Focm SITE POSITRA
P Comien Vinaet] ey LS 14 . 1w % METHOD Rotary
Lo L (] Bult uc REDUCED LEVEL £.205 W above chart datum G.WL-—5.17TM
Q - L) | DiA, OF BORE HOLE 100 MM CORE DiA. §8 mm
20] 401 ¢l wol too] 16 ] 20 | 28 ] 2001 400 a0 800 | 1060
AN cepihs are i mwired Boiow Bed level DESCRIFTION . 1
] 11.00 10.60] 1008 1530 | 1800 1] ” E 3z | sPT
+2.00
P " o 1080 ] 1280 1000 | w20 [ wu
; :
[ ! 13.00 1240 1290 | 21-may | 0w 30| 1018 ] 1% £l % | oser
H T
—-d
1 ; 14.00 280 14 100 | 9730 | Ma
!777 wWeql 1am 1730 1.0 L] n ITME S REROUNG N>100 | SPT
I
i : 15.00 1400} 1400} Z2Muy | se00 | W00 | ki ! I | l
. i_ 1480 1560 w00 [0ae0 TEMI0ML'S REBOUND Hrs0o | SPT Dark brown 1o #ght yeliow , medium to fine grained , completely
¥
- A 1eee] 8 | sso wn oegs] 1430 | N | weathered LIMESTONE. Decomposes.
L ! .
i "W e 130 | 1290 (] 14 " 3 sPT traces of fine sands and med st clays observed occasionally.
_ 17.00 ’
[ O D LAARIE 1210 | 1418 ] WL
H ]
S "R I N weo 17.90] 1606 1 | 1820 ] 7 15 n | et
L R 1800 w0 ! we | W : I |
RO S N 19.9% Wwe{ 1048 1938 115 T 1" " m SPT
S S Borehole tefminsted at 18.46m
i 20.00
.00
VL LAS VAME SHEAR TEST UE: UNCONFINED COMP.
PP. POCKET PENETROMETER TEST
TU TRIAUAL TEST LNDRAINED

PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

CLIENT : FREDERIC R.HARRISONDIAJPVT.LTD,




f’\\ f—\ I,/w _;/—\
Do {0 T )
- N - — S —
i i i "
H z : : E
R1TERBERG LWUT UNIT WT. SHEEAR STRENGTH E DERTH TIMF E 2 3 BORE HOLE NQ. LB-8 Sheet 1of 3
e |
[ . w wWojw n
il e |3 i R R I
KNIC UM "GEW $lElele 3 & | 2 E 3 PENETRATION | HO.OF BLOWS z | 5 13|31 § | cooromates S NE Date: 23 May.97 to
2223BIEN 26 May.87
Water Vi ¢ |scm Jaoo {15cm  (Tacm [P 6cm |T8cm (T.8cm SITE FPOSITRA
Plaati Conger Liguiet Dey L * » * METHOD Rotary
L a Lme aut uc REQUCED LEVEL 8.50 M ubove chart datum GW.T.—538m
< =] e A 1} DIA. OF BORE HOLE 100 MM CORE DIA 55 mm
26] 400 el wol w00l 15 | 20 | b | 20G{ e00 600 #05| t00D :
YAl GRDINE S8 in MHEIOT Beiow Dt level Symbod | DESCRIPTION
b T T
s : !
| L. .| 000 000§ 0.60 [ 20May | OFOCT ST IO wa DS 6.0 -__ X Light brownish yelow to jjreylsh yeilow, fine siity sand and CLAY
—'i"° . om | ore orzooacol mi b8 s X -
| 100 ore| 180 oroo} 0230 | N jm= X
e o » T
; [+] 'Y 1.80 LA o3| 100 3 T L] i ] FT 1.5 W
-t - - — .o
_ _+_ 4. 2.00 ~x
: 160 ] 3.00 woe | 1100 | W v
4AT, e — ey x —
H ipd 300 343 1100 1130 L] r 9 1" SFT 1.0 . "
[ — — .
! ! -~
L. - | 3 ..
1 = 2
[ S SN UV TR (SN SOy O SN A U S SR I bl Bk 1130 } 218 1 Ma .
7_.‘[_. ol e I O S s | aee 1218} 1280} REC vo3
+ 50 | are 1200 | 1318 | wu
USRS SV ) NS S Y
I T O S I S S P 4| am 1915 | ta00 1CMATELOWS  REBOUND N100 } SPT Light greyish yellow, fine to medium Qrained fractures are
i
S A S N i __;_ | ew extremely closely 10 very clotely spaced, weathesed LIMESTONE.
i H *
701!. TR S S S T W S O S T I 1 lare st o0 [ weo | 30 | 30 2 o
i i 4; I U U T S ﬁwﬂ___.;____ 700 60| 600 w80 | e 4 w0 12 o] T & h grey to yelh brown |, fhse grained | completely
S SO S ONNE SN SRS IR VRN S NS B weathered LIMESTOME , with some sty sand snd clay.
800 460 | 9.00 | 24-May | 0600 | 0800 [ Nut
- R TR S S P so0 | 94 woo ! o030 5 H 1 n | ser
L] wof e oo | 1000 [ mH
ol 9
| 4 10.00 " | e 1000 £ 1040 [ 7 28 42 | ser
VL LAD VANE SHEAR TEST UC | UNCONFINED CONP
PP POCKET PENETROMETER TEAT
TU TRIAXIAL TEST UNDRAINED

PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD.

CLIENT : FREDERIC R.HARRISOANDIAIPVT.LTD.




L]
£ E
ATTERBERG LIWIT UNIT WT, SHEAR STRENGTH ¥ DEPTH* TIME g g = BORE HOLE NO. LB-8 Sheet 2013
Ll —
¥g 3 luftalgl d
¢ |2 gy E : L REHE:
3 =z o = .
KMACuM [T 312 g e 3 H e S PERETRATION / RO.OF ALOWS x FHEEREIRS CO ORDINATES §31123.28E Date: ZI May.97 to
2223335 N 26 May.97
Waler Vi CR faCk {ROD |tScm  |7.6cm |Pbem {7.8¢m 17.6¢cm STE ‘POSITRA
Pasiic Corgery Liud Dry PR * » - METHOD Rotary
Lma » e [D mum NG B REDUCED LEVEL 8.60 M abave chart datum GW.T. ~558m
° =] L W DA, OF BORE HOLE 100 Vi CORE DIA, 55 mm
20]  46] ec] wo. w0l w6 ] 20 26 | 20T 400 se0 0] roao 1 - .
=AL Jepihs are in mecres betow bed Jevet bol | DESCRIPTION :
.
o a o0 o | 1100 1040 | 1200 | wNm i e 1
10| 1148 1200 ; 1230 ) 12 " ¥ | sPT ol -
o
1200 1eo] 1270 0] w1 [ wo A
13.00 12701 13.16 435 { 1480 ] 10 Lt 3 | set [T}
o o e a270] 118 vase | 1weo | wn 3
wis| we w0 | 1130 4 . 1 1 | seT
e [TXTERIY ] 30| wae | we I
"o e ede] 1020 ] 1 T »0 Ligd Light yellowish brown to dark greyish bisck, fine grained
14.00 somplately weathered LIMESTONE, with conuidersble smount of
stitf clay and sity sand.
17.00 1530 1roo) aMay [ 0700 | o830 mu
. 1780 T8 oo} 103 ] 0 = 7 | aeT
e
el e 1090 | 1246 [ Nu
we wref 0.2 1248 | 13% ? 1% 1" ELIE I g
ne wrlwoo| - 1300 [ 08 [ Ny s
R puy Wi | roe ] 3 n M T
Wi LAS VANE SMLAR TEST UC | UNCORPINED COMP
PP. POCKET PENETROMETER TEST
TU: TRIAXIAL TEBY UNDRAMNED

|PREPARED BY : COASTAL MARINE CONSTRUCTION & ENGINEERING LTD. CLIENT : FREDERIC R.HARRISONOIA}JPVT.LTD.




9

O

TYPE
o,

METERS

vl LAR VANE SHEAR TEST

PP POCKET PENETROMETER

TU TRIAXIAL TERT UNDRAIMED

UC - UNCOMFINED COMP

TEST

ATTERBERG LIMIT UNIT WT. SHEAR STRENGTH DEPTH ThdE BORE HOLE NO, LB-8 Sheet 3 of 3
21w fulgl
"
SHE) e |3 : AERHEE
1~ -
KNCuM weremt FR R e -8 -4 e H PCHETRATION { NO.OF BLOWS x s (&8 B CO ORDINATES B9 2BISE Date: 23 May.97 to
WK IBN 26 May.97
Waler Vi €R |scr RQD j15cm Jrbem |7.6cm [7.8cm {7.6cm SITE POSITRA
Pestic Contart Lipg Dry PP . -, - METHOD Rotary
Lra % T Bul e REDUCED LEVEL 8.60 M sbove chart gatum G.W.T— 5.98m
o a ol .1 DIA, OF BORE HOLE 100 MM CORE DIA. 55 mm
0] 40] el wl wol 18 [ 20 25 [ 200 400 w90 wo0] w00
“AH Japtha ere I metro Deiow Ded leved DESCRIPTION 3
21.00 2060 20650 [ 20may | 0700 2040 | Wu
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