Ministry of Ports and Shipping

TECHNICAL ASSISTANCE
FOR
CONNECTIVITY FACILITIES
BETWEEN
COAL HANDLING TERMINAL
AROUND PORT QASIM
AND
RAILWAYS IN PAKISTAN

FINAL REPORT

APPENDIX
VOLUME-1

June 2016

Japan International Cooperation Agency (JICA)

4R

NIPPON KOEI CO., LTD. JR(5E)

16-026




Ministry of Ports and Shipping

TECHNICAL ASSISTANCE
FOR
CONNECTIVITY FACILITIES
BETWEEN
COAL HANDLING TERMINAL
AROUND PORT QASIM
AND
RAILWAYS IN PAKISTAN

FINAL REPORT

APPENDIX
VOLUME-1

June 2016

Japan International Cooperation Agency (JICA)

NIPPON KOEI CO., LTD.



Final Report

Appendix-1

Geotechnical Investigation Report







Geotechnical Investigation for feasibility study on Coal transportation b/w Port
Qasim Coal Unloading Terminal and Pakistan Railway

EXECUTIVE SUMMARY

Geotechnical Investigation for feasibility study on Coal transportation b/w Port Qasim
Coal Unloading Terminal and Pakistan Railway, Karachi was carried out in order to
determine geotechnical parameters of subsurface deposits. Scope of work included
drilling of thirty five (35) boreholes up to the depth of 30 meters or more if applicable
below the existing ground level. Twenty six (26) boreholes were drilled at ordinary site
while nine (09) boreholes were drilled at seaside. Three hundred and six (306) Standard
Penetration tests (SPTs) were performed and three (03) undisturbed samples were also
taken from soft cohesive strata. Soil, rock, and ground water samples were collected
during field investigation. Laboratory testing of these samples has been carried out in the

Soil Testing Services’ laboratory, Karachi.

The deposition of the area mainly consists of loose to very dense sand, soft to hard silt,
very soft to hard clay, highly weathered and fractured sandstone, extremely weak to
weak shale and extremely weak to strong siltstone. Groundwater table was encountered
in nine seaside boreholes and their current depth ranges from 3.3 meters to 14.0 meters
below the existing ground level in the boreholes. Ground water monitoring wells
(piezometers) have been installed at site the seaside boreholes and long term

monitoring shall be carried out as per project specifications.

Keeping these conditions under consideration:

¢ Allowable bearing pressures have been given for shallow foundations at a depth
of 1.5m below existing ground level.

o Allowable pile capacities for bored cast in-situ pile have been provided for
various diameters and depths.

e Seismic soil profile has been recommended as ‘S¢’ for entire site except for four
boreholes at seaside i.e. BH-7A, BH-8A, BH-9A and BH-10A that are classified
as ‘Sp’ in accordance with UBC-97.

The exposure of underground concrete to aggressive chemicals is found to be
‘negligible’ for soil and ‘moderate’ for ground water, for sulphates and chlorides.
Therefore Ordinary Portland cement may be used for shallow foundations constructed
above ground water level whereas for deep foundation (pile foundations), it is
recommended to use Ordinary Portland Cement with appropriate cement replacement
material like GGBFS, fly ash, micro silica, etc. The cement replacement material should

have the quality to increase density of the concrete matrix.
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1. INTRODUCTION

M/s. Japan international Cooperation Agency (JICA) in collaboration with M/s Nippon
Koei Co. Ltd is carrying out the feasibility study on Coal transportation b/w Port Qasim
Coal Unloading Terminal and Pakistan Railway Main line Karachi. M/s. Soil Testing
Services (STS) was hired by the project consultants M/s Techno Consult International
(Pvt.) Ltd, as geotechnical contractor for determination of geotechnical design

parameters both for ordinary and seaside locations.

Scope of field work included drilling of thirty five (35) boreholes up to the depth of 30
meters or more if applicable below the existing ground level. Twenty six (26) boreholes
were drilled at ordinary site while nine (09) boreholes were drilled at seaside. In each
borehole, Standard penetration tests were carried out along with the collection of soil
samples via split spoon sampler. Boreholes in rock were advanced through continuous
coring. Rock core samples was carried out with the help of core barrel. Ground water
samples were also collected from the boreholes drilled at site. Three hundred and six
(306) Standard Penetration tests (SPTs) were performed and three (03) undisturbed
samples were also taken from soft cohesive strata. The samples retrieved from the field
work were tested in the laboratory and this report is prepared from the information

obtained from the field and laboratory tests.

The report consists of five chapters with Chapter 2 describing the site’s existing
condition, Chapter 3 discusses the subsurface deposits in detail, Chapter 4 includes the
recommendations for foundation design, and Chapter 5 contains a summary of
conclusions regarding the ground conditions, with respect to geotechnical engineering

for this project.
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2. THE SITE

The site is located at North West Industrial zone, Port Qasim in the neighbourhood of
Bhains Colony along Mehran Highway, Karachi. Nearby landmarks include Tri-Pack

films Ltd., Pharma Evo Co., and Pakistan International Bulk Terminal.

Port Qasim is located, adjacent to the Bin Qasim town, in the southern part of Malir
district, Karachi division, in Sindh. It is located in an old channel of the Indus River at a

distance of 35 kilometres east of Karachi city centre.

The topography of the terrain is plain with no significant changes in elevation observed
across the site. Bushes and different types of wild plants were also found across the

seaside borehole locations. Figure 2.1 shows the google image of site.

Figure 2.1 Google image of site
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3. GROUND CONDITIONS

The subsurface deposits up to the explored depth consist of the following units:

e Filled material e Clay e Shale
e Sand e Sandstone
o Silt o Claystone

Following sub-sections describe the strength characteristics of the geological units and

the groundwater conditions.

3.1 SAND

Deposits of sand were encountered in all boreholes. State of compactness according to

SPT ‘N’ counts has been determined as ‘very loose to very dense’. According to Unified
Classification System (UCS), these deposits lie in categories; ‘SM’, ‘SP’, ‘SP-SM’ and

‘SW-SM'. Table 3.1 summarizes the details of these deposits.

Table 3.1 Deposits of Sand

Depth
Boreho le No.
(meters)
0.0-45
BH-01
10.5-15.0
BH-02 0.0-9.0
BH-02 A 75-12.0
BH-02 B 0.0-13.5
BH-03 0.0-15.0
0.0-1.5
BH-03 A
6.0-12.0
0.0-75
BH-03 B
9.0-14.0
BH-04 0.0-7.5
BH-04 A 40-13.5
BH-04 B 0.0-13.5




Geotechnical Investigation for feasibility study on Coal transportation b/w Port

Qasim Coal Unloading Terminal and Pakistan Railway

Depth
Boreho le No.
(meters)
0.0-6.0
BH-05
8.0-12.0
0.0-15
BH-05 A
45-6.0
0.0-7.5
BH-05 B
10.5-14.0
0.0-7.5
BH-06
10.5-14.0
BH-06 A 0.0-9.0
BH-06 B 0.5-13.5
BH-07 0.0-10.5
BH-07 A 0.0-7.5
BH-08 0.0-9.0
0.0-75
BH-08 A
10.5-12.0
BH-08 B 0.0-15.0
BH-09 0.0-12.0
3.0-6.0
BH-09 A
9.0-12.0
0.0-9.2
BH-10
10.5-15.0
3.0-6.0
BH-10 A
10.5-12.0
0.0-3.0
BH-11 45-77
12.0-15.0
0.0-6.0
BH-12
9.0-11.0
0.0-7.9
BH-13
9.0-12.0
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Depth
Boreho le No.
(meters)
0.0-75
BH-14
10.5-15.0
0.0-6.0
BH-15
75-15.0
BH-16 0.0-15.0
BH-17 0.0-14.0
BH-18 0.0-11.0
BH-19 0.0-10.0
BH-20 0.0-15.0

3.2 SILT

Deposits of silt were encountered in almost all the boreholes drilled at the site except
BH-06, BH-06 A, BH-06 B, BH-08 B, BH-10, BH-13, and BH-16 to BH-20 drilled at the
site. State of compactness according to SPT ‘N’ counts has been determined as ‘soft to
hard’. These deposits lie in ‘ML’ and ‘CL-ML’ categories according to UCS. Table 3.2

summarizes the details of these deposits.

Table 3.2 Deposits of Silt

Depth
Boreho le No.

(meters)

BH-01 45-10.5

BH-02 9.0-12.0

0.0-7.5

BH-02 A

12.0-15.0

BH-02 B 13.5-14.0
BH-03 15.0 -15.45

BH-03 A 1.5-6.0
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Depth
Boreho le No.
(meters)
75-9.0
BH-03 B
14.0-15.0
BH-04 12.0-15.0
BH-04 A 0.0-4.0
BH-04 B 13.5-15.0
BH-05 12.0-14.0
1.5-4.5
BH-05 A
6.0-18.0
BH-05 B 7.5-10.5
BH-06 75-9.0
BH-07 10.5-14.0
BH-07 A 75-10.5
BH-08 9.0-11.0
BH-08 A 75-10.5
BH-09 12.0-15.0
6.0-9.0
BH-09 A
12.0-15.0
BH-10 A 6.0-9.0
BH-11 3.0-45
BH-12 6.0-9.0
BH-14 7.5-10.5
BH-15 6.0-75
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3.3 CLAY

Deposits of clay were encountered in all boreholes drilled at sea side. State of
compactness according to SPT ‘N’ counts has been determined as ‘medium stiff to hard’.
According to UCS, these deposits lie in ‘CL’ categories. Table 3.3 summarizes the

details of these deposits.

Table 3.3 Deposits of Clay

Depth
Boreho le No.
(meters)
BH-04 75-12.0
BH-05 6.0-8.0
BH-05 A 18.0-21.0

3.4 SHALE

Deposits of highly weathered and fractured shale were encountered in three boreholes
drilled at site. According to BS 5930, these deposits are classified as ‘extremely weak to

weak’ rock. The details of these deposits are presented in Table 3.4.

Table 3.4 Deposits of Shale

Depth
Boreho le No.
(meters)

16.5-19.5

BH-03 A
22.0-28.5
BH-04 A 13.5-30.0
BH-05 14.0-15.0

3.5 CLAYSTONE

Deposits of highly weathered and fractured claystone were encountered in six boreholes
drilled at the site. According to BS 5930, these deposits are classified as ‘extremely
weak to weak’ rock. The details regarding these deposits have been summarized in
Table 3.5.

a
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Table 3.5 Deposits of Claystone

Depth
Boreho le No.
(meters)
BH-02 12.0-15.0
BH-02 B 14.0-15.0
BH-06 12.0-15.0
BH-08 A 12.0-21.0
BH-09 A 15.0-16.5
BH-12 11.0-15.0

3.6 SANDSTONE

Deposits of highly weathered and fractured sandstone were encountered in twenty
boreholes drilled at site. According to BS 5930, these deposits are classified as
‘extremely weak to strong’ rock. The details regarding these deposits have been

summarized in Table 3.6.

Table 3.6 Deposits of Sandstone

Depth
Boreho le No.

(meters)

BH-02 15.0-30.0
12.0-16.5

BH-03 A 19.5-22.0
28.5-30.0

BH-05 A 21.0-30.0
BH-05 B 14.0-15.0
BH-06 9.0-10.5
BH-06 A 9.0 -30.0
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Depth
Boreho le No.

(meters)
BH-06 B 13.5-15.0
BH-07 14.0 -15.0
BH-07 A 10.5-30.0
BH-08 11.0-15.0
BH-08 A 21.0-30.0
BH-09 A 16.5-30.0
BH-10 9.20-10.5
BH-10 A 12.0 -30.0
BH-11 7.7-12.0
7.9-19.0

BH-13
12.0-15.0
BH-17 14.0-15.0
BH-18 11.0-15.0
BH-19 10.0-15.0

3.7 GROUNDWATER CONDITIONS

Groundwater table was encountered in nine seaside boreholes and their depth ranges
from 3.3 meters to 14.0 meters below the existing ground level in the boreholes at the
time of investigation. However, this may fluctuate due to tidal, seasonal and other
environmental variations. Ground water monitoring wells (piezometers) have been
installed at site the seaside boreholes and long term monitoring shall be carried out as

per project specifications.
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4. ENGINEERING DESIGN CONSIDERATIONS

Foundation type for a structure depends on the expected loads taken by the foundation
and the type of soil underlying it. The characteristics of subsurface soil deposits have
been discussed in the previous section. Keeping in view the subsoil conditions prevailing
at the site and the loads expected to be transferred to the foundations and as per the
requirement of the client recommendations for both shallow foundations (including
isolated and raft footings) and deep foundations (including pile foundations) are
provided. Following sections gives the allowable bearing pressure and capacities for

shallow and deep foundations, respectively.

4.1 SHALLOW FOUNDATIONS - ALLOWABLE BEARING PRESSURES

The gross allowable bearing pressure has been calculated following shear strength
determination, through in-situ field tests. Table 4.1 gives the net allowable bearing
pressures for isolated and raft foundations at the depth of 1.5 meters below existing
ground level (EGL).

Table 4.1 Net Allowable Bearing Pressures

Minimum E mbedmen t
Isolated Foun dation Raft Founda tion

Marking below EGL

(kPa) (kPa)
(m)

BH-01 1.5 90 240
BH-02 1.5 200 320
BH-02 A 1.5 150 250
BH-02 B 1.5 90 250
BH-03 1.5 180 290
BH-03 A 1.5 150 250
BH-03 B 1.5 160 260
BH-04 1.5 180 300
BH-04 A 1.5 150 250

10 |
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Minimum E mbedmen t
Isolated Foun dation Raft Founda tion

Marking below EGL (kPa) (kPa)
(m)
BH-04 B 1.5 105 300
BH-05 1.5 190 350
BH-05 A 1.5 50 80
BH-05 B 1.5 220 400
BH-06 1.5 200 400
BH-06 A 1.5 200 350
BH-06 B 1.5 220 400
BH-07 1.5 100 300
BH-08 1.5 220 400
BH-08 B 1.5 214 400
BH-09 1.5 220 400
BH-10 1.5 80 350
BH-11 1.5 120 350
BH-12 1.5 130 400
BH-13 1.5 120 400
BH-14 1.5 120 325
BH-15 1.5 200 400
BH-16 1.5 90 260
BH-17 1.5 260 400
BH-18 1.5 200 400
BH-19 1.5 200 400
BH-20 1.5 130 400

11|
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Proper drainage shall be provided to avoid infiltration of water into foundation soil. The
settlement of shallow foundations due to allowable pressure has been estimated within

allowable limit of 25 mm and 50mm for isolated and raft foundation, respectively.

4.1.1 MODULUS OF SUBGRADE REACTION

Designing of floor slab system requires the modulus of subgrade reaction at the depth at
which it is to be placed. Table 4.2 shows the values of modulus of subgrade reaction for

given pressure.

Table 4.2 Modulus of subgrade reaction based on net allowable bearing pressure

Marking Minimum e mbedmen t ks for shal low founda tion
(meters ) (MN/m?)
BH-01 1.5 14.4
BH-02 15 19.2
BH-02 A 15 15.0
BH-02 B 15 15.0
BH-03 15 17.4
BH-03 A 15 15.0
BH-03 B 15 15.6
BH-04 15 18.0
BH-04 A 15 15.0
BH-04 A 15 18.0
BH-04 B 15 21.0
BH-05 15 4.80
BH-05 A 15 24.0
BH-05 B 15 24.0
BH-06 1.5 21.0
BH-06 A 15 24.0
BH-06 B 15 18.0
BH-07 15 135
BH-07 A 15 24.0
BH-08 15 24.0
BH-08 B 15 24.0

12 |
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Marking Minimum e mbedmen t ks for shal low founda tion
(meters) (MN/m?3)
BH-09 15 21.0
BH-10 15 21.0
BH-11 1.5 24.0
BH-12 15 24.0
BH-13 15 19.5
BH-14 1.5 24.0
BH-15 15 15.6
BH-16 15 24.0
BH-17 1.5 24.0
BH-18 15 24.0
BH-19 15 24.0
BH-20 15 18.0

4.2 DEEP FOUNDATIONS - ALLOWABLE PILE CAPACITIES

The allowable pile capacities have been calculated following shear strength
determination, through in-situ field tests and unconfined compression strength test of

collected rock core samples. Table 4.3 gives the pile capacities for all borehole locations.

Table 4.3 Allowable Pile Capacities

Effectiv e
. . Tension Compression
Borehole No . Pile Diame ter Length Qe Qe + Qon
(mm) (mm) (Embedmen t) (kN) (kN)
(m)
12 379 1436
760
15 530 1870
BH-01
12 498 2329
1000
15 697 3018
760 15 558 664
BH-02
1000 15 734 918

13 |
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20 537 651
760 25 654 768
30 771 885
BH-02 A
20 552 750
1000 25 706 904
30 860 1058
760 15 506 751
BH-02 B
1000 15 666 1090
13 306 1468
760
15 411 1762
BH-03
13 306 2317
1000
15 411 2750
20 408 490
760 25 492 574
30 576 657
BH-03 A
20 427 569
1000 25 537 679
30 647 789
760 15 825 1029
BH-03 B
1000 15 1085 1438
13 627 1799
760
15 733 2094
BH-04
13 825 2854
1000
15 965 3321
20 620 825
760 25 829 1034
30 1038 1243
BH-04 A
20 411 765
1000 25 620 974
30 829 1183

14 |
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12 268 1335
760
15 420 1771
BH-04 B
12 352 2200
1000
15 553 2891
12 489 1569
760
15 643 2006
BH-05
12 643 2513
1000
15 846 3206
25 2359 2416
760
30 2417 2474
BH-05 A
25 2865 2964
1000
30 3103 3202
760 15 407 571
BH-05B
1000 15 536 819
760 15 604 767
BH-06
1000 15 795 1077
20 418 541
760 25 543 666
30 669 791
BH-06 A
20 385 597
1000 25 550 762
30 715 927
760 15 441 767
BH-06 B
1000 15 580 1145
760 15 669 873
BH-07
1000 15 881 1234
20 407 456
BH-07 A 760 25 457 506
30 507 556

15 |
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20 522 607
1000 25 535 620
30 601 686
760 15 348 491
BH-08
1000 15 458 705
20 491 581
760 25 583 673
30 675 765
BH-08 A
20 622 778
1000 25 646 802
30 767 923
12 272 1342
760
15 425 1778
BH-08 B
12 358 2210
1000
15 559 2901
760 15 688 2049
BH-09
1000 15 906 3262
20 180 229
760 25 231 280
30 281 330
BH-09 A
20 224 309
1000 25 237 322
30 303 388
12 198 1286
760
15 353 1724
BH-10
12 261 2144
1000
15 464 2838
20 192 258
760 25 259 325
30 326 392
BH-10 A
20 179 292
1000 25 192 306
30 259 372

16 |
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12 241 1356
760
15 399 1798
BH-11
12 317 2248
1000
15 525 2947
12 287 572
760
15 462 748
BH-12
12 377 872
1000
15 608 1103
13 285 350
760
15 312 377
BH-13
13 375 488
1000
15 410 523
12 270 1343
760
15 423 1779
BH-14
12 356 2212
1000
15 557 2904
12 270 1343
760
15 423 1778
BH-15
12 355 2212
1000
15 556 2903
12 265 1325
760
15 416 1759
BH-16
12 348 2183
1000
15 548 2872
12 275 1360
760
15 430 1798
BH-17
12 362 2241
1000
15 565 2934
12 236 277
760
15 261 302
BH-18
12 311 382
1000
15 344 415
12 228 350
BH-19 760
15 303 425

17 |
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12 299 511
1000

15 398 610

12 272 1349
760

15 425 1786

BH-20

12 272 2137
1000

15 425 2781

4.3 RECOMMENDED DRILLING METHOD AND CONFIRMATORY TESTING

The recommended drilling method for the construction of bored cast in-situ piles is
straight rotary. Tentative pile capacity values given in table 4.3 have been computed by
static formulae which suffer from limitations. As such capacity values shall be verified by
full scale load tests under the guidance of geotechnical engineer. Pile capacity shall be
suitably adjusted if warranted by results of load tests. This report will be valid only if

requirement of pile load tests is fulfilled.

4.4 PILE CONSTRUCTION

Allowable pile capacities have been derived from combination of end bearing and skin

friction components. It is, therefore, essential to adopt the following construction

methodology to satisfy following requirements:

1. Excessive disturbance to sub-surface along shaft and pile tip shall be avoided during
the course of drilling.

2. The bottom of pile shall be cleaned of all loose materials which may accumulate

during the course of drilling.
Pile concreting shall be undertaken only when above conditions are fulfilled.

It is understood that subsurface materials will be carefully examined during pilling and it
shall be ensured that all piles are placed in proper stratum. This exercise will serve as

safeguard against variations in quality and level of occurrence of rock or dense stratum

4.5 LIQUEFACTION POTENTIAL OF SOIL

The potential for liquefaction at this project site was evaluated using Peysanj software.
This program is based on the most recent publications of the NCEER Workshop and

Seed and Idriss Implementation. The method evaluates liquefaction potential based on

18 |
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soil type and density, groundwater conditions, peak surface acceleration, magnitude of

the design earthquake.

The method is used to compare the cyclic shear stresses indicated during the design
earthquake, with those that would be required to cause liquefaction to determine whether

any zone exists within the soil where liquefaction may be expected.

A peak ground acceleration of 0.20g was evaluated based on PBC Seismic provision
2007 for design, and has been adopted for the current study. We based our liquefaction

analyses for an earthquake magnitude of M = 6.6.

Using the design parameters and procedures discussed above, the factors of safety
against liquefaction of every borehole is calculated. The factor of safety against
liquefaction is observed as greater than 1.0 for all borehole locations except for four
boreholes, BH-7a, BH-8A, BH-9A and BH-10A for earthquakes of magnitude 6.6. The
subsurface deposits from 6 to 9 meters near these boreholes are susceptible to

liquefaction.

To increase the safety factor against liquefaction either ground improvement techniques
may be employed or deep foundations should be provided for structures near these
borehole locations. The results of liquefaction analysis are provided in appendix F of this

report

19 |
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4.6 SOIL PROFILE TYPE (ACCORDING TO UBC-97)

Chapter 16, Division V, Section 1636 of UBC-97 deals with the determination of Soil
Profile Types. Design practice involves using seismic parameters of zone 2B for the area

under consideration.

4.6.1 SEISMIC ZONE FACTOR

Table 16-1 of UBC-97 defines the seismic zone factor to be used in choosing seismic

coefficients for a location. The seismic zone factor “Z” will be taken as 0.20.

4.6.2 SOIL PROFILE TYPE

Table 16-J of UBC-97 defines the soil profile types to be used for determining seismic
coefficients. Seismic soil profile has been recommended as ‘Sc¢’ for entire site except for
four boreholes at seaside i.e. BH-7A, BH-8A, BH-9A and BH-10A that are classified as
‘Sp’ in accordance with UBC-97.

4.6.3 SEISMIC COEFFICIENTS

Seismic coefficients are as under:
For Sc:Ca=0.24 & Cy=0.32
Sp: Ca=0.28 & Cy=0.40

4.7 TYPE OF CEMENT

The exposure of underground concrete to aggressive chemicals is found to be
‘negligible’ for soil and ‘moderate’ for ground water, for sulphates and chlorides.
Therefore Ordinary Portland cement may be used for shallow foundations constructed
above ground water level whereas for deep foundation (pile foundations), it is
recommended to use Ordinary Portland Cement with appropriate cement replacement
material like GGBFS, fly ash, micro silica, etc. The cement replacement material should

have the quality to increase density of the concrete matrix.

20 |
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5. CONCLUSIONS

Geotechnical Investigation for feasibility study on Coal transportation b/w Port Qasim
Coal Unloading Terminal and Pakistan Railway, Karachi was carried out in January -
February, 2016. Scope of work included drilling of thirty five (35) boreholes up to the
depth of 30 meters or more if applicable below the existing ground level. Twenty six (26)
boreholes were drilled at ordinary site while nine (09) boreholes were drilled at seaside.
Three hundred and six (306) Standard Penetration tests (SPTs) were performed and
three (03) undisturbed samples were also taken from soft cohesive strata. Laboratory
testing of soil, rock and groundwater samples has been carried out in the lab and
includes determination of index properties through grain-size analysis, Atterberg’s limits,
natural moisture content, density, specific gravity, angle of internal friction through direct
shear test, unconfined compressive strength, water absorption etc. Chemical
characteristics of soil and water samples have also been assessed through

determination of total dissolved solids, sulphate content, chloride content and pH.

Keeping in view, the results from field, and laboratory tests and the expected loads being
transferred to the founding stratum, allowable bearing capacities for shallow and deep
foundations are given. Subsurface deposits from 6 to 9 meters near BH-7A, BH-8A, BH-
9A and BH-10A are susceptible to liquefaction. To mitigate the effects of liquefaction,
either soil improvement should be performed before placement of shallow foundations or

provide deep foundations of adequate depth.

The exposure of underground concrete to aggressive chemicals is found to be
‘negligible’ for soil and ‘moderate’ for ground water, for sulphates and chlorides.
Therefore Ordinary Portland cement may be used for shallow foundations constructed
above ground water level whereas for deep foundation (pile foundations), it is
recommended to use Ordinary Portland Cement with appropriate cement replacement
material like GGBFS, fly ash, micro silica, etc. The cement replacement material should

have the quality to increase density of the concrete matrix.
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Borehole Location Plan
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Borehole Logs



Log BH-1

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.637-m g Soil Testing Services

2 . . c . £

= Client :Techno Consultant International E GWL:Not Encountered Easting: 326814.6757 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:23.01.2016 Northing: 2746979.393 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
|- : - ) 8 = S —1 8 = Remarks &
g §' % Lithology Description Field Tests ; ﬁ § g sl ool =l - ; g S E E ﬁ Comments
8§10 § > |8 SIS glgE > 22§82 clw s 3|z 8 48
n ; § g ﬁ § 3z O m 7 2l olo| @2 °lal g|o
10 20 30 40 50 0| @ o g

o] D ] ]

. sY'oéhlowish brown, fine to coarse grained . .
- Ll -

] U S “11 J-ﬁE‘-‘-ﬁ‘”-fr 1| sm |10 |72.9[171 NLL| - [NPI| 6.4| 1.6 | 1.7 74|18 & | Ilspra
] %WOwish brown, medium dense, fine to coarse grained, ] °° ]
] little silt & gravel ] ]
mi ] 17 mt mi SPT-2
<] Gegshidd < ¥

] 1) SILT “36 il WL 20.5(50.6/28.9|NLL| - |NPI| 9.6| 1.58| 1.73 Rt
N Yel'ﬂowish brown, hard, some clay & sand 7 7
n wn wn
<] 1l SILT *50 o] S WSPT-4

. Ye'TIowish brown, hard, fine grained sandy, little clay & . .

. traces of gravels . .
~] ~] ~]

8 U R 8 |sPT-5
@] o] o]
o] L *50] o| ML |11|37.8/438/17.3/NLL| - |NPI|14.7| 154|177 & |sPT-6

~ ~ - |SPT Drive-330mm
o ol ol

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2
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Log BH-1

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.637-m s
N~ - . =4 « c
E . = . . - . .
= Cllgnt :Techno (?onsultant International E . GWL:Not Encountered East!ng. 326814.6757 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:23.01.2016 Northing: 2746979.393 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 - Test Limits (Wr;eclggt) Test Consolidation S Tests -
EIEIR g £l g S : 5 = Remarks &
© i ioti i Q S ~ ~I:
g §l 2 Lithology Description Field Tests g ﬁ % g sl ool ol oIS 8| %. g ﬁ Comments
8|5 |g o8 SISg e g EE x| > 5|3 S| = © 8
3 sie T 5SS 32588883 238G
* JHEIEIEI R < g
10 20 30 40 50 0| @ o g
E ine gra i L™ E
. u Yellowish brown, hard, fine grained sandy, little clay & . .
: traces of gravel / ¥50.f7 1 -sPT-7
] D . i . . | ] “1|SPT Drive-130mm
= %“Iowsh brown, very dense, fine to coarse grained, littl =1 =1
] gravel & traces of silt ] ]
o M |7 S fsPrs
i | - I SPT Drive-140mm
o] 1 o] (ol
o~ | i ]
] 1 “50]" 1 ] ] SPT-9
1 1 _|ISPT Drive-100mm
< < <
— | = ]
2] 1! 5071 2] SP-SM|16.1/78.9| 5 NLL| - |NPI| 4.4| 161 1.68 2]
End of Log @ 15 (m) SPT-10
SPT Drive-180mm
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
%. CIshelby / U4 SZGroundwater Level ‘3| PI: Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
= I
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2
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Log BH-2

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.784-m g Soil Testing Services

2 . . c . £

£ Client : Techno Consultant International ® GWL:Not Encountered Easting: 327013.0285 > i i

= o 2| Geotechnical Engineers and

O . . o . . N .

2| Location :Port Qasim 5 Drill Date:21.01.2016 Northing: 2746979.211 § Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
- g - Test Limits Weight Test Consolidation S Tests -
E|E > s € (gr/cm3) e €
£ o : Lithology Description Field Tests g = 8 = g < ol 3 = Remarks &
£lg 8 gy p 3 2 2 |8 2ol olalalz 2 8 e g = Comments
HE: o2 Sl 8 SIRIEgE > 2|28/ 2lelwl Sl 3|zigl4l8
& eleg| 2|z ST S 8dl-|sl=|loldl2 T |al Q|0
; g &5 o3| gl e|o = ?
10 20 30 40 50 o =lo g

] SAND . ) S .

. Yellow, fine to coarse grained, some gravel & traces of G .

: Si / BT :

| SAND . ' | |
] Yé‘gw, ve[P/ dense, fine to coarse grained, some gravel & | ]

] traces of silt feadebyd | ]

J 1] 50 |sw-sm|20.571.9| 7.6 NLL| - |NPI| 7.4 1.48| 1.59 76|18 |8 IlspT-1

4 A o |o i
N o~ S|
o ] ) D 50 [Vl [ |spT-2

. Yércl)w, very dense, silty, fine to coarse 4 ]
<] 1< i

i 1 50 i Lspr-3
@] ] o]
o 1] * 5O & B SM 65 | 35 NLL| - |NPI|9.1| 15| 1.64 S WSPT-4
~] ~] ~]

J L1 50| E -|SPT-5
@] o] o]
o] ] SILT *50 - o | o [|SPT-6

. Yel'ﬂowish brown, hard, clayey, traces of fine sand - .
o ol ol

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
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Log BH-2

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.784-m s
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 327013.0285 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:21.01.2016 Northing: 2746979.211 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits Wf'grg Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
|- : - ) 8 - O S —1 8 = Remarks &
g §l ;'Q’ Lithology Description Field Tests g g_ a Slel = = ; g S S| D2 g_ Comments
[ £ %) o 2 |2 &g &|s|8ls « | &l E| =~ E|l = ™ @
0|0 | a) IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
? * s p 5 822 |0 % g 2" A
10 20 30 40 50 0| @ o g
S S"TIT ] ] =l =l
. Yellowish brown, hard, clayey, traces of fine sand . .
] 1 *50] 4 IsPT-7
N N _JISPT Drive - 210mm
T ‘ ‘ ‘ T T
N I..J CLAYSTONE 5 g M 7 |50.7/42.3/35.1| 27 | 8.1|13.1| 1.4 | 1.58 S PsPr-8
] Yellowish brown, extremely weak, highly weathered & ] JRUN-1
+ o ) 155 CR-51% / RQD- 18%
. fractured, closely jointed, very thickly bedded, very poor . .
o quality of ] o UDC-1{12.5 m-12.67 m)
] [ ] ] ]
1 + ] 1.37 1IRUN-2
< < <
= = —-HCR- 58% / RQD- 16%
] ] HuDC-2(13.6 m-13.82 m)
0| 0 0}
it i i
End of Log @ 15 (m)
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2
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Log BH-2(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:27.711-m g Soil Testing Services

2 . . c . £

= Client : Techno Consultant International 2 GWL:12.15 (m) Easting: 326831.9990 z|  Geotechnical Engineers and

2| Location :Port Qasim S Drill Date:22.01.20.16 Northing: 2746776.458 g  Material Testing Laboratory

®|  Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS 8

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ -~ a ~ o S =
© . - ’ 18} S - | L Remarks &
g §' 2 Lithology Description Field Tests ; ﬁ a slel e I = 8| E E ﬁ Comments
5 £ o o 2 |2 g g8 s x| > §|lza S| 3 © a
o 0|3 la} IR AR IR > 3| E|lo|l 2 gl als 2|(z|8l 20
§ * sl 5582z |2 %2« -4
10 20 30 40 50 0| o g

] LT . , , . ] ]

. rownish grey, some clay, litle medium to coarse graine . .

: sand & gravels : :
] | |

i1 M ST . . . 1 [ePT
] rownish grey, hard, some clay, little medium to coarse 7 _1|SPT Drive - 120mm
] grained sand’& gravels ] ]
o1 L 501 &1 ML [10.5/15.6/50.5/23.4/NLL| - |NPI| 7.4| 1.45| 1.56 76|18 |& |olspT.2

i i S s i

~ ~ - |SPT Drive - 150mm
¥] <] ]

i 1] gILT _ _ ) 50 ML |17.5/25.2/38.8/18.5|NLL| - | NPI|13.5( 1.45| 1.65 Mspr.3
N rown, hard, non-plastic, some fine to coarse sand, little 7 ISP Drive - 210mm
o] gravel & clay o] o
<] U * 50 o] & ISPT-4

4 4 -|SPT Drive - 190mm
~] ~] ~]

] " "SaND 50 1 -|sPT-5
- Brownish grey, very dense, fine to coarse grained, some - g ] Drive - 70mm

] silt 7 ]
o L *50] | sM 73.4/26.6 NLL| - |NPI| 9.7|1.54| 1.69 o 1|SPT-6

~ ~ - |SPT Drive - 150mm
o ol ol

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

%. CIshelby / U4 SZGroundwater Level ‘3| PI: Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

= [

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
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Log BH-2(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:27.711-m g Soil Testing Services
i) . . = . - = . .
= Client :Techno Consultant International E GWL:12.15 (m) Easting: 326831.9990 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:22.01.20.16 Northing: 2746776.458 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EIE| P s |E| o . | (grfem3) £ £
E . . ) s} S ~| = =
g §l % Lithology Description Field Tests ; -.g_ 8 A = = S o | & S| D2 -.g_ Egm?nrgﬁé‘
& £ @ o| O 2|8 |8 sl e 3 v | & | & E| = oy
g5k a AR R ARSI 2|3 |Fl8 Slglal5 3|28lgl°
? * 25583 |2 % g® -
10 20 30 40 50 0| o g
S SAND = o]
] L} | Brownish gey, very dense, fine to coarse grained, some *50 ] N sm |14.8]72.4/128 NLL| - |NPI|125[151| 1.7 sty
] silt & little gravel 1 W[sPT Drive - 90mm
=l =l =]
Il = L) gILT ' . . 50 - g M 13 {59.1/27.9|NLL| - |NPI|16.2[ 1.54| 1.79 S PsPT-8
. ro_wntljsh grgy, hard, some clay, little fine to coarse . ~ISPT Drive - 240mm
4 grained san 4 4
o o o]
o~ i ]
i L *50 | . +|sPT-9
7 7 _1|SPT Drive - 250mm
< < <
— ] ]
9] u 9] B |RUN -1
= + SANDSTONE B 9]
- . . . . . - ) - 0/
] Greyish brown, extremely weak, closely jointed, very ] 7|CR - 76%/RQD - 36%
. thickly bedded, highly fractured & weathered, friable, . - |UDe-1(15.5m - 15.62m)
=N argillaceous S =l
1 | | ] “|RUN -2
N + N 114 JcR- 93% /RQD - 75%
~ ~ ~
=i = = |UDC -2 (17.6m - 17.78m}
2] u <] @ JRUN-3
4 + 4 <|CR - 100% / RQD - 74%
] ] HuDC - 3 (18.8m - 19.03m)
o | o | o |
o~ - -
] u ; ] 1|RUN -4
] (continued ...) ] ]
S + S 191 o | |CR - 80% /RQD - 73%
- o - o
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level '% Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
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Log BH-2(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:27.711-m g Soil Testing Services

L2 . . c . £

= Cllgnt :Techno (?onsultant International 2 . GWL:12.15 (m) East!ng. 326831.9990 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:22.01.20.16 Northing: 2746776.458 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 - Test Limits (Wr;eclr%rg) Test Consolidation S Tests -
EIEIR g £l g S & 5 £ Remarks &
= o . A - = Q = — — = el
= §l 2 Lithology Description Field Tests g =3 % g sl ool ol oIS 8| %. g =3 Comments
8 0§ o 18 SIS 8 S8 8 E 2|25 3lel w8l 3|z alll8
& e oz TS SI2IE 3288 2 5|82 o
S g § 5 g Jla = 3| 2| % %)
20 30 40 50 o o a

R SANDSTONE s S-HUDC -4 (19.8m - 20.03m)

] Brownish grey, extremely weak, closely jointed, very ] ]

. thickly bedded, good quality, highly fractured & . .
] B | weathered, interlayered with shale N ~|RUN-5

4 + 4 - |cR - 53% /RQD - 11%

] ] 7 |ubc -5 (22.30m-22.42
NN INB INB
N N N

i u i HRrRUN-6
] + ] 3.66 _ICR- 100% /RQD - 50%
(3] o (2]
N - - |UDC - 6 (22.6m - 22.98my)
1 " 3 SRUN-7

. + . “|CR - 100% / RQD - 52%

] ] HuDC - 7 (24.4m - 24.65m)
0| w0 | 0|
- - -

1 u 1 4|RUN-8
] + ] _||CR - 100% / RQD - 56%
& & S-fuDc -8 (26.10m - 26.45
5 | | N 5./ |RUN -9

4 + 4 3.07 - |cR - 62% /RQD - 40%

] ] 7 |ubc -9 (27.3m - 27.52my
7 & 2

E u E “|RUN - 10
] + ] _ICR- 64% /RQD - 41%
(<)) (o2} (<))
- NG Q- |UDC - 10 (28.5m - 28,69
o ol ol

End of Log @ 30 (m)

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample -% PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 3 of 3
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Log BH-2(B)

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:28.922-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 326728.3249 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:23.01.2016 Northing: 2747177.150 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ = a ~ o S =
= © . - . = 18} _ S . | L - Remarks &
= §' 2 Lithology Description Field Tests g £ @ slel = = = 8| E E =3 Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
23 E 8 s Slglglgle e 2|3 |Fl 8 8lglaglsl 83|z 8lgl°
10 20 30 40 50 0| @ o g
ERRETEY - - | |
. Yellowish brown, fine to coarse grained, some silt & traces . .
: of gravels : :
- Ll 1
4 - pasdan i i 4
4 L1 SPﬂ‘lD. . 9 -?‘F-F‘”-Gr 1| sM |45|66.9/28.6 NLL NPI| 7.9| 1.52| 1.64 7.6 § § IlspT-1
] Yellowish brown, loose to very dense, fine to coarse ] ]
] grained, some silt & traces of gravels ] ]
o] ] 507 o] @ ISPT -2
e - - [SPT Drive - 300mm
‘rt p wt {
i 1 50 i Hspr-3
N N _J|SPT Drive - 150mm
I.DA ] LDA I.DA
& ] * 5071 i@ SM |5666.8/27.6 NLL| - |NPI| 9 |142] 155 S WSPT-4
. . - SPT Drive - 200mm
~] ~] ~]
J L1 50| ] -|SPT-5
1 1 _1|SPT Drive - 400mm
d)a UDA d)a
o U * 50 o o [|SPT-6
b A2kl b - |SPT Drive - 320mm
o :v f: ol ol
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM




Log BH-2(B)

Elevation:28.922-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) s
2 . . c . £
£ Client :Techno Consultant International I GWL:Not Encountered Easting: 326728.3249 > Geotechnical Engineers and
O . . o . . N .
2| Location :Port Qasim 5 Drill Date:23.01.2016 Northing: 2747177.150 § Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 — Test Limits (Wr;eclggt) Test Consolidation S Tests —
EIEIR g £l g S : 5 = Remarks &
) i ioti i Q S ~ I
g §' 2 Lithology Description Field Tests ; ﬁ 8 g sl ool ol oIS 8| E g ﬁ Comments
8 0§ o 18 SIS 8 S8 8 E 2|25 3lel w8l 3|z alll8
b RN S e Bt g s 2l5ls |68l 5|z|Q o
: Slglp o3| E|B g e < ?
10 20 30 40 50 o =lo g
S SAND = o]
] 1} | Yellowish brown, very dense, fine to coarse grained, *50 | ] ] SPT.7
] some silt & traces of gravels 1 W|SPT Drive - 350mm
=l =l =]
oy M 50 5 SfspT-8
= = —|SPT Drive - 350mm
o o o]
o~ i ]
] 1) SILT 50 ] 1) me 2.4|51.5/46.1/32.5(23.2 9.3|20.1| 1.42| 1.71 Jlspr-o
] - Ye'TIowish brown, hard, clayey, traces of fine sand ] 1|SPT Drive - 300mm
< < <
] + | CLAYSTONE ™ 208 ~-J|Run -1
: Yellowish brown, extremely weak, closely jointed, thickly : JCR-59%/RQD - 16%
0] bedded, very poor quality, highly weathered & fractured SERCATE | o 1UDC - 1 (14.5m - 14.72m)
End of Log @ 15 (m)
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-3

5 Project :Coal Unloading Terminal o Depth:15.45 (m) Elevation:29.800-m g Soil Testing Services

2 . . c . £

= Client :Techno Consultant International E GWL:Not Encountered Easting: 327212.0814 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:20.01.2016 Northing: 2746978.755 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ -~ a ~ o S =
© . - . 18} S . | L Remarks &
g §' 2 Lithology Description Field Tests g ﬁ a slel e | o | § S| D2 ﬁ Comments
[ £ %) o O |88 el el 3 2| | o E|l = @
09| g a} 3| o s RS S > 2282 ol a 5 2z 8 sl
? * I B R BT e -2 B R e
10 20 30 40 50 0| o g

o

. SAND . . . . .

. Yéh‘)w, fine to coarse grained, little silt . .
- Sl -

] U SAND *29 “‘E““r ] Jlspr-1
) Yellow, medium dense to very dense, gravelly fine to e Sy

] coarse grained, little silt 7 ] ]
o] U *28 o @ [|sPT-2
‘rt p wt {

] 1) 50,1 1 sm [34.7/52.9)12.4 NLL| - |NPI| 7.9|1.66| 1.79 7.7 § § Rspr.s
N N _J|SPT Drive - 390mm
I.DA ¥ LDA I.DA
<] U 17 16 S SPT-4
~] ~] ~]

] U *32 i - +lspT-5
@] o] o]
o] U SAND * 46 | SM |13/647| 34 NLL| - |NPI|10.9| 1.66 | 1.84 o |sPT-6

] Yellowish brown, dense, silty fine to medium grained, ] ]
o traces of gravel 1o o

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-3

Elevation:29.800-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15.45 (m) s
2 . . c . £
= Client :Techno Consultant International E GWL: Not Encountered Easting: 327212.0814 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:20.01.2016 Northing: 2746978.755 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 - Test Limits (Wr;eclggt) Test Consolidation S Tests -
EIEIR g £l g S : 5 = Remarks &
£|l2|2 Lithology Description Field Tests [S sl 8 | = < ol & ) £
2 S| ol | = P (N Comments
& % £ 7 g 2 |S8 g &l glg g s x| S| Els El < o s
a 3 o 3| 5| | = S| 2 IS|F| L L 8183 2|zl o 3 a
: JHEE B R s T Ee
10 20 30 40 50 0| @ o g
S SAND = o]
] m | Yellowish brown, very dense, silty fine to medium ] Brin-d
. grained, traces of gravel 1 ICR-15%/RQD - NIL
| | |
o~ i ]
oy M 50 ] Sspr-7
B B -1 SPT Drive - 310mm
o] [l (ol
o~ i ]
1 u “50. g ] {lspr-8
7 7 _1|SPT Drive - 250mm
< < <
— ] ]
ﬂt L) s"TIT . . - 50 | | Qt ML 12.2/48.6/39.2|36.8/30.7| 6.1 | 14 | 1.68| 1.92 ”.-t SPT-9
. Yellowish brown, hard, clayey, little fine sand - .
] End of Log @ 15.45 (m) ] ]
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM




Log BH-3(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:25.842-m g Soil Testing Services
i) . . = . - = . .
= Client :Techno Consultant International 2 GWL:14 (m) Easting: 326831.9990 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:23.01.2016 Northing: 2746579.185 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ -~ a ~ o S =
© . - ’ 18} S - | L Remarks &
g §' 2 Lithology Description Field Tests ; ﬁ 8 g sl ool ol oIS 8| E E ﬁ Comments
81 0|§ o8 SIS 8 S8 8 E x| > 5|z 5| 3 © 8
a 3 o 3lo S| XS S| > 3| F| L L 8183 2|zl o 3 a
* s g 5 8|22z % % g -
10 20 30 40 50 0| o g
o
. SAND . . s
. Yéh‘nw, silty fine to coarse grained . .
] | |
4 U SILT * 42 ] lspT-1
~ Yellow, hard, some clay & little fine to coarse grained <1 I
] sand, traces of gravels ] ]
o 1l 5071 1] ML |22]17.8/52.4/27.6/NLL| - |NPI| 57| 1.66| 1.75 74|18 |J | &1lspT-2
i i S s i
~ ~ - |SPT Drive - 300mm
<] <] ¥
i 1 50 i Hspr-3
N N _J|SPT Drive - 250mm
I.OA LDA mA
<] ] SAND * 50 o SM |19|741] 24 NLL| - |NPI|15.9 1.66| 1.92 S llsPT-4
] Yellow, very dense, fine to coarse grained, some silt, ] 5P Drive - 180mm
. traces of gravels 1 .
~] ~] ~]
1 1 50 4 -lsPT-5
7 P _||SPT Drive - 150mm
d)A UDA G)A
o L SAND * 50 G| SM |16.4/67.4/162 NLL| - |NPI| 87| 1.7 | 1.85 o [|SPT-6
] Off white, very dense, fine to coarse grained, little silt & ] 7|SPT brive - 180mm
o gravels o o
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-3(A)

Elevation:25.842-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:30 (m) s
£ " i E . . = _ )
= Cllgnt :Techno (?onsultant International E . GWL:14 (m) East!ng. 326831.9990 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:23.01.2016 Northing: 2746579.185 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
" : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 - Test Limits Wf'gr}; Test Consolidation S Tests -
EE|P 3 [E g o | (@rems) £ E )
~ o o ~
= © ) - ' =l O [~ S PR —~ £ = Remarks &
= §l 2 Lithology Description Field Tests g =3 % Slelolel ool oIS 8| %J g =3 Comments
8§10 § > |8 Sleg g g ~ = > 5§z S| 3 P 3
8 RN IS R il B 2515 =883 8|9 o
: g 5 6 5|48 ® g e < ?
10 20 30 40 50 o o T
ER SAND : S =2
] L} | Off white, very dense, fine to coarse grained, little silt & “50 R ] HspT-7
< SPT Drive - 100mm
1 W | gravels G .
o : = {RUN -1
- : i —-/|CR-17% / RQD - NIL
— . —
Bl + SANDSTONE 1ol SJRUN-2
. - . . - - 0 — ©
] Grey, extremely weak, very closely jointed, poor quality, JCR-97%/RAD-31%
. highly weathered & fractured, interlayered thinly bedded JuDe-1 (12.58m - 12,690
9] shale 2]
1 u < |RUN-3
|z + _|ICR-72% /RQD -27%
< <
e =-fluDC -2 (13.5m-13.71m
9] u 9 [|RUN -4
1 + | |cR - 85% / RQD - 38%
] 7 |uoc -3 (15.59m- 1575
© | © |
— ]
1 | | s ] 1
] + SHALE i 605 RUN -5
. . S LA, 8 _ 739 _53 9
- Grey, extemely weak, very poor quality, very thickly ey ere —MCR-73%/RQD -53 %
— « . . i - - -
] bedded, highly weathered & fractured, interlayered thinly Sellel] | ]|VPC -4 (16.5m-16.68m
1 bedded sandstone at places for ] 1
- . =l = S JRUN -6
i + e $crR-93%/RQD - 12%
] ey B “HuDC - 5 (18.33m - 18.44
LTS
Cﬂg ARy V) CD% CD%
o~ e - ]
- St | B
| |
] continued ... ] J|RUN-7
I<a + | ) RhsiEd o 100.35 o7 |CR - 90% / RQD - 37%
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-3(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:25.842-m g Soil Testing Services

L2 . . c . £

= Cllgnt :Techno (?onsultant International 2 . GWL:14 (m) East!ng. 326831.9990 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:23.01.2016 Northing: 2746579.185 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 - Test Limits (Wr;eclggt) Test Consolidation S Tests -
EIEIR g £l g S & 5 £ Remarks &
) i ioti i Q S ~ < B
g §l 2 Lithology Description Field Tests g g_ % g sl ool ol oIS 8| %. g g_ Comments
8 0§ o 18 SIS 8 S8 8 E ~|=x|> 5§z 5| 3 © 8
3 I z 18 Sls 83 8 g
: s g5 8|3 2ja |°F g g < ?
10 20 30 40 50 0| o g

R SANDSTONE s S-HUDC -6 (19.59m - 19.751

] Brown, weak, thickly bedded, highly weathered & ] ]

. fractured, interbedded with fimestone at places . .
Sl u S S1|RUN -8
N AN N

4 4 - |crR-100% /RQD - NIL
NI SHALE N NI

] m | Grey, extemely weak to very weak, very poor quality, ] I
] + | very thickly bedded, highly weathered & fractured ] 7.44 Mcr-71% /RQD - 25.3%
& & & lupc -7 (22.79m - 22.98
1 B S SPRun-10

. + . “|CR-71% /RQD - 29.3%

] ] HuDC - 8 (24.47m - 24,601
0| w0 | 0|
- - -

] | | 4 - |[RUN-11
] + ] _||CR-91% /RQD - 25%
{{=] [{=] w0
N R N-HUDC -9 (25.58m - 25.71
NIl u NI 5 |RUN - 12

. + . 1035 |cR - 100% / RQD - 40%

] ] T |ubc - 10 (27.5m - 2765
7 & 2

] u ] Hrun-13

7 SANDSTONE 1 |

. PN . - 0 -

o Greyish brown, closely jointed, highly weathered & o ra CR-50%/RQD - NIL

J fractured, thickly bedded ] J
o ol ol

End of Log @ 30 (m)

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 3 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM
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=



Log BH-3B

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:30.934-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 326704.7009 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:26.01.2016 Northing: 2747374.2810 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
- g - Test Limits Wf'ght Test Consolidation S Tests -
£ g S _ = (gricm3) s 3
== e 8 = 8 S S = Remarks &
) i ioti i S P I
g §' 2 Lithology Description Field Tests ; ﬁ 8 g sl ool ol oIS 8| E g ﬁ Comments
8|0 |g o 18 Slelgle|glgls =228/ 28lgle g 3288
b RN S e Bt g s 2l5ls |68l 5|z|Q o
* © 3 D 8 =R gl T 3 %)
10 20 30 40 50 0| @ o g
T A vroun. o ned, e i A A
. Yellowish brown, fine to coarse grained, little silt, traces o . .
: gravel : :
] s D | |
4 u Y_éh‘)wish brown, very dense, fine to coarse grained, little 4 4
- silt, traces of gravel 50| - - |sPT-1
o] ] ]
o1 L 5071 &1 SM |25|82.8/14.7 NLL| - |NPI|10.9| 1.66 | 1.84 758 |8 |olspT-2
J J 3 |8 J
~ ~ - |SPT Drive - 350 mm
<] <] ¥
| L1 50| 4 4ISPT-3
N N _WSPT Drive - 300 mm
I.DA LDA I.DA
<] U 50 o] S SPT-4
~] ~] ~]
] L1 SILT 50 ‘-‘:‘E - 1l ML | 1.9]41.7/36.9/19.5NLL| - |NPI[20.5] 1.5 | 1.81 ] SPT-5
7 Ye'TIowish brown, hard, sandy fine to coarse grained, little 7 7
o] clay, traces of gravel | |
o U S D * 507 o o [|SPT-6
- Yé[‘(l)wish brown, very dense, gravelly fine to coarse - .
. grained, traces of silt . ]
o B ol
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level '5 Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-3B

Elevation:30.934-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) s

2 . . c . £

= Client :Techno Consultant International E GWL:Not Encountered Easting: 326704.7009 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:26.01.2016 Northing: 2747374.2810 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ = a ~ o S =
© . - . 18} S . | L Remarks &
g §l 2 Lithology Description Field Tests g ﬁ a Slel = = = 8| %. E ﬁ Comments
O £ %) © > Sl gl s ~ | S| E| =~ = ® o
ol 90 |3 a 3 5l = AR 2 S|Pl S8 2| olaw % 2|8 2|0
? * I B R BT e -2 B R e
10 20 30 40 50 0| @ o g

2] SPﬂ\ID. i E] =l

. u Yellowish brown, very dense, gravelly fine to coarse . .

: grained, traces of silt 50 . HSPT-7
N N _NSPT Drive - 75 mm
=N = =l
N L) ] ] SP [40.2/59.6/ 0.2 NLL| - |NPI| 5.9/ 1.67| 1.77 S PsPT-8

= 1 A —|SPT Drive - 60 mm
2‘ 1 Q‘ g‘

- Ll 50 1 A -|sPT-9
7 ] _1|SPT Drive - 50 mm
3 SILT 3 3

] Yellowish brown, hard, clayey, some gravel ] ]
2] 1! 2] ML 11.2|51.8| 37 [NLL| - |NPI|19.3| 1.56 | 1.86 2]

End of Log @ 15 (m) o0 e il el SPT-10

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM




Log BH-4

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:30.056-m g Soil Testing Services

2 . . . =

= Client :Techno Consultant International é GWL:Not Encountered Easting: 327442.8445 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:20.01.2016 Northing: 2746977.9941 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! ] Unit f N
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits (Wr;eclggt) Test Consolidation < Tests —_
EEl S 5 |E| g <@ 5 £ Remarks &
g §' % Lithology Description Field Tests g ﬁ 8 3| = = _ S o | & N :? ﬁ Cgm?nreﬁts
& £ @ o O 2|88 lelslel B 2 | ~ E| = oy
- 2 SlelgelEglgE > 3|2 8|2 el Ll 2|z/8l |0
b s el DT Sl d8|% 3 T|oclo|2 T |a|lQ 0
: € 5 o dja 8 g == S ?
10 20 30 40 50 0| @ Flo g

T oo ned, it A A

. Yellowish brown, fine to coarse grained, little silt, traces o . .

: gravels : :
- Ll -

] u SPﬂ‘lD *49,,4"?"‘“‘r ] IlspT-1
] Yellowish brown, dense to very dense, fine to coarse ] ]
] grained, little silt, traces of gravels ] ]
o 1) 501 o] SM |56(74.8/19.6 NLL| - |NPI| 52| 156 1.64 7418 |3 | olspT-2

] 1] S |2 v
‘rt p wt {

: 1] 50 : : SPT-3
@] 9] o]
<] U * 50 16 S SPT-4

1 1 -1 SPT Drive - 220mm
~ tEEi <

] U CLAY sopEd | o 2.8|43.4/53.838.7|21.6/17.1/15.6| 1.52 | 1.76 Jlspr-5

i Yléfﬁ‘)wish brown, hard, silty, traces of fine sand i i
@ Zka @]

| 7/ | |

a 2 a
o U *507 o | o [|sPT-6

- // - - |SPT Drive - 220mm

] g ]

F

i<l //// 2] o

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

,% + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

E. CIshelby / U4 SZGroundwater Level '95_, Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
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Log BH-4

Elevation:30.056-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) s

2 . . c . £

= Client :Techno Consultant International E GWL:Not Encountered Easting: 327442.8445 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:20.01.2016 Northing: 2746977.9941 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
£ Sle Lithology Description Field Tests g £ Q < S I~ B £ Remarks &
g g g_ gy p 3 *% 2|8 Sl olglale ol e 8 g g ‘% Comments
g5 E 58 s 5 S 3EE8 T 25282388 38828
? * JHEEEIEE R - R
10 20 30 40 50 0| @ o g

o 4
=i CLAY . . . = =i

. u Yle'fﬁ‘)wsh brown, hard, silty, traces of fine sand // . .

. 7504 /, . HIsPT-7
] /// ] ]

] 7//? ] ]
N L) SllnT . . 50 g M 9 |53.1/37.9/42.7|28.7| 14 |10.2| 1.61| 1.77 S PsPT-8

. Yellowish brown, hard, clayey, traces of fine sand . .
o] [l (ol
o~ i ]

i L *50 | . -|sPT-9
7 7 _1|SPT Drive - 200mm
< < <
— ] ]
0| 0 0}
] l] 50 it =

End of Log @ 15 (m) SPT-10
SPT Drive - 130mm

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-4(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:22.731-m g Soil Testing Services
S . . = . I = . .
= Client :Techno Consultant International E GWL:12.5 (m) Easting: 326859.4748 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:26.01.2016 Northing: 2746380.8610 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
- g - Test Limits Weight Test Consolidation S Tests -
€ ’g 'z, S c " - (gr/cm3) e c
EE 38 £ S 5 £
© . - . 18} S . | L Remarks &
g §' 2 Lithology Description Field Tests g ﬁ % g sl ool ol oIS 8| E E ﬁ Comments
80§ ® 2 SISl ElSlEElE x| > §|l=o 5| o o Q
a 3 o 3lo S| XS S| > 3| F| L L 8183 2|zl o 3 a
: JHEE B R s T Ee
10 20 30 40 50 0| @ o g
] SILT ] ]
] Brown, hard, some fine to coarse grained sand & clay, little ] ]
. gravels . .
] | |
] u 50. 1| ™mL |14.1| 23 38.8[24.1{NLL| - |NPI| 6.6|1.86| 1.98 76/3 |2 | Jlspr.1
o o
] ] _1|SPT Drive - 150mm
o~ N N
o] ] 507 o] @ ISPT -2
~ ~ - |SPT Drive - 90mm
h SAND ¥ ¥
] 1) B_row_msh grey, very dense, fine to coarse grained, some 50,1 ] Rspr.s
] silt, little gravels 1 WsPT Drive - gomm
I.DA LDA I.DA
<] ] * 5071 &) SM |105/67.3/22.2 NLL| - |NPI|11.9| 1.59| 1.78 S llsPT-4
. . - SPT Drive - 90mm
~] ~] ~]
J L1 50| 4 -|SPT-5
1 1 _1|SPT Drive - 70mm
GJA UDA d)A
o] ] *507] o | S [|SPT-6
- 2 : 2 - - |SPT Drive - 60mm
. 2541 . .
ol c3ebil o o
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-4(A)

Elevation:22.731-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:30 (m) s
2 . . c . £
= Client : Techno Consultant International E GWL:12.5 (m) Easting: 326859.4748 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:26.01.2016 Northing: 2746380.8610 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
" : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 - Test Limits (Wr;aclg% Test Consolidation S Tests -
EIEIR 8 £l g S : 5 = Remarks &
s @ i ipti i | 9O [ 2 S . —~ L <
= §l 2 Lithology Description Field Tests g =3 % Slelolel ool oIS 8| %J g =3 Comments
8§ 0 § > |8 SIS glgE > 2|2 §l2laelalS 3 2848
g ¢lgl= 23 -5 |6 8|52z 882 &gz
- SlElo|o|= o o | = b
10 20 30 40 50 o =lo g
R SAND ] 2]
] ¥ B_rom_/nlsh grey, very dense, fine to coarse grained, some “ 501 ] V1) -1
] silt, little gravel N _H[SPT Drive - 80mm
- — -
o~ i ]
N L1 507] ] S PsPT-7
Nz = —|SPT Drive - 60mm
o] [l (ol
o~ i ]
1 N * 50 ] lspT-8
] - SHALE ] i
- + | Brownish grey, extremely weak, moderately weathered < 2.59 T Drive - 60mm
— .. . ] 4 -
] & fractured, closely jointed, very thickly bedded, ] ] z;” 11000/ b0
1 excellent quality, embedded with thin layer of friable 1 JCR - 100% /1 RAD - 93%
. sandstone . —1UDC - 1 (14.55m - 14.68
a7 |® 2] 9 1|Run -2
- + - - |cR - 100% / RQD - 80%
] ] | |lupc -2 (15.26m - 15.39
© | O | © |
— - -
i u i +Run-3
7 + 7 _JICcRrR-100% / RQD - 88%
~ ~ ~
i = = |uDC - 3 (16.52m - 16.89
o n =roaear. o < JRun - 4
S + | SHALE e s el 2.43 ]
. . = = . . . - 0, - 0,
] Brownish grey, extremely weak, moderately weathered & reyere JCR - 100% /RQD - 88%
. fractured, closely jointed, very thickly bedded, excellent riSyer v JuDc -4 (18.51m - 1867
3 quality, interbedded with thin layer of imestone Fra 3 2
1 m . e 1
+ | (continued ...) ] 7[Run-5
o e S 1|CR - 100% / RQD - 94%
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-4(A)

m

m

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:22.731-m g Soil Testing Services

L2 . . c . £

= Client :Techno Consultant International E GWL:12.5 (m) Easting: 326859.4748 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:26.01.2016 Northing: 2746380.8610 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 - Test Limits (erclr%rg) Test Consolidation S Tests -
EIEIR g £l g S & 5 £ Remarks &
= [} i ioti i < O —_ > —~ =~ = <
= §l 2 Lithology Description Field Tests g =3 % Slelolel ool oIS 8| %. g =3 Comments
810 |E 2 2 SIS ST EIE x| > 5|5 5 o @
a 3 o 3| 5| | = S| > 3| F| L L 8183 2|zl o 3 a
* 25583 |2 % g® I
20 30 40 50 0| o g

& SHALE Q- &_HUDC -5 (19.8m - 20.19my}

] Brownish grey, extremely weak, moderately weathered ] ]

. & fractured, closely jointed, very thickly bedded, good . .
<1 ™ |quality 7] |Run-s

4 + 4 - |crR-100% / RQD - 86%

] ] T |upc -6 (21.34m - 21.49
NN INB INB
N N N

i | | ] -|Run -7
] + ] 288 _NCR-100% / RQD - 84%
(3] o (2]
N - N-|UDC -7 (22.57m-22.72
1 " 3 S JRun-8

i + i S cr-83% /RQD - 76%

] ] HUuDC - 8 (24.28m - 24.43,
0| w0 | 0|
- - -

i | | i -|Run -9
] + ] _||CR-80% / RQD - 53%
& & &-flupc -9 (25.9m - 26.09m)
NIl u NI 5 |Run - 10

4 + 4 - |cr - 73% 1 RQD - 56%

] ] J|upc-1027.21m -27.39
0 | 0 | 0 |
N N N

i | | ] -|Run - 11
] + ] _JCR - 100% / RQD - 80%
(<)) (o2} (<))
- NG - |UDC - 11 (28.67m - 28.89
o ol ol

End of Log @ 30 (m)

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample -% PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 3 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
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Log BH-4(B)

) Project :Coal Unloading Terminal S Depth:15 (m Elevation:32.188-m S Soil Testing Services

o] . . € . =

£ Client :Techno Consultant International I GWL:Not Encountered Easting: 326677.0348 2 Geotechnical Engineers and

O . . o . . N .

2| Location :Port Qasim 5 Drill Date:28.01.2016 Northing: 2747575.065 § Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
° Sleve_l_,;\gtaly&s Atlfier:]l?tesrg Weight Dlre_(I:_teithear Consolidation] _ Cljl_eer:gal
EIE S 5 B " __| (gr/icm3) o £
|- : - ) 8 - O S —1 8 = Remarks &
g §' % Lithology Description Field Tests g ﬁ a Slel = = < o | & S| D2 ﬁ Comments
& £ ) g| 2 |8 |8l S 3 v | & | & E| = o oy
o 0|3 [a} IR AR IR > 3| Fl8lelaelalg 2|z8 ~|0
8 s 55 &3z |° 2|5 ge|° g T |F "
* < O | =
10 20 30 40 50 0| @ o g

] SAND. . . ! - a

. Yellowish brown, fine to coarse grained, some silt, traces . .

: of gravel : :
- Ll 1

4 U SP]PD ,,,,, *14 J-ﬁgdmr 1| sM |1.8/69.3/28.9 NLL| - |NPI| 7.8| 1.6 | 1.72 7.4 <8r g 1lspr- 1
] Yellowish brown, medium dense to very dense, fine to ] ]
] coarse grained, some silt, traces of gravel ] ]
o] ] 507 o] @ ISPT -2

e - - [SPT Drive - 290mm
‘rt p wt {

] 1) *27 4 IsPT-3
@] 9] o]
<] U * 50 16 S SPT-4
~] ~] ~]

J L1 50| ] -|SPT-5
1 1 _1|SPT Drive - 390mm
d)a UDA d)a
o] U * 5071 o] SM |23|721/256 10.8 1.7 | 1.88 o |sPT-6

b A2kl b - |SPT Drive - 390mm
o :v f: ol ol

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-4(B)

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:32.188-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 326677.0348 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:28.01.2016 Northing: 2747575.065 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 - Test Limits Wf'ght Test Consolidation S Tests -
EE|lf s | E| o . | (gr/em3) £ E
~ | <= a -~ o S =
© . - . 18} S . | L Remarks &
g §' 2 Lithology Description Field Tests g ﬁ a slel e = = 8| E E ﬁ Comments
[ £ %) © o2 Sl gl s ~ | & E| ~ = ® ©
09| g a IR AR IR > S| F g Elglg 5 2|z 38|a0e
? * 25583 |2 % g® -
10 20 30 40 50 0| @ Flo g
S SAND = o]
] 1} |Yellowish brown, very dense, fine to coarse grained, *50. 1 sp |13.7 83|33 NLL| - |NPI| 6.1 1.66| 1.76 |
] little gravel, traces of silt ' ] WsPT Drive - 7omm
- — -
o~ i ]
o M |7 SfsPT-8
B 1 -1 SPT Drive - 50mm
o] 1 o] (ol
o~ | i ]
A L) SILT * 50 A ML |17.4/21.8/39.9/20.9|NLL| - |NPI|10.9| 1.69| 1.87 JlspT-9
- Yellowish brown, hard, some fine to coarse grained sand - <y oF T Drive - 180mm
— . ] ]
i & clay, little gravel i i
0| 0 0}
] l] 50 it =
End of Log @ 15 (m) SPT-10
SPT Drive - 230mm
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-5

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.859-m g Soil Testing Services

2 . . c . £

= Client :Techno Consultant International E GWL:Not Encountered Easting: 327636.7811 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:26.01.2016 Northing: 2746977.1256 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
- g - Test Limits Weight Test Consolidation S Tests -
== _ = (gricm3) s 3
£ % : Lithology Description Field Tests é = 8 = g < ol 3 = Remarks &
£lg 2 gy p £ 2 9 Sle ool -3 g| S & g = Comments
8 0§ o 18 SIS 8 S8 8 E 2|25 3lel w8l 3|z alll8
b ER NI N e Bl g g &8l% s/ =882 = |z|Qlo
; €l & Hlo2|a¢d g =T 5 ®
10 20 30 40 50 0| o g

] SPﬂ\lD. . , , e i

. Yellowish brown, fine to coarse grained, little gravel, G .

. traces of silt / E1] .

] SAND. ) . . ] ]
] Yéh‘)v;/l?h browrfl, \_/lct—:‘ry dense, fine to coarse grained, little | ]

] gravel, traces of si feadebyd | ]

] 1) 50 | ||sw-sm|18.9/72.7| 8.4 NLL| - |NPI| 5.6|1.58| 1.67 1lspr-1
N o~ S|
o 1) 501 o 76|15 |§ |&|SPT-2

i GO T e X . o o b

~ ~ - |SPT Drive - 100mm
¥] 1v] ]

] 1) 50,1 ] HsPT-3

. . _HSPT Drive - 130mm
] {7 ]
& 1) CLAY * 50 % & S JSPT-4

] Yellowish brown, hard, silty, some sand & traces of grave /// ] TSP Drive - 180mm
~] 7 = =

] 1 40 7/ 1l cL | 5 | 23|31.2/40.827.4/19.6/ 7.8|10.8 1.55| 1.72 Ilspr-5

] 7 ]
1 SAND. , o T o

. Yellowish brown, very dense, fine to coarse grained, little o . .

. gravel, traces of silt . .
o 1) * 50 L f;“ 1 o | o [|sPT-6

. 53s . -{|SPT Drive - 300mm
o o o =

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

%. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

§ H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM




Log BH-5

Elevation:29.859-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) s

2 . . c . £

= Client :Techno Consultant International E GWL:Not Encountered Easting: 327636.7811 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:26.01.2016 Northing: 2746977.1256 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

. . Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EIE| P s |E| o . | (grfem3) £ £ )
- : - ) 8 S —1 8 = Remarks &
g §' % Lithology Description Field Tests ; ﬁ 8 Slel = = ; o | & S| D2 ﬁ Comments
o | 3| € %) o| 2 |e|&lgl&lslS v | & | & El = o @
[a} I a) Tlol S IS 2| S |F|L| & 8l1élsl 2/%|a 3 a]
? * ¢ 558/ 3=a| o °g 2= R
10 20 30 40 50 0| @ o g

ER SAND. . ) . = =

. u Yellowish brown, very dense, fine to coarse grained, little . .

| gravel, traces of silt * 50, Hsw-sm| 12 [82.1] 5.9 NLL| - |NPI| 4.2|1.65]|1.72 Hspr-7
a { _l|SPT Drive -70mm
=l =l =]
o] U sun'r OTTTT 9] S fsPT-8

. Yellowish brown, hard, little fine sand, traces of gravel . ~ISPT Drive - 100mm
] [l s
o~ i ]

] 1) * 50| 1] ML | 1.126.2| 31|41.7/39.7/28.8/10.9/14.2| 1.49| 1.7 1lspT-9

- . - -
3] + [SHALE ] 0.42 A
= . = =—HRun - 1

. Ygﬁnwmh brown, extremly weak, highly weathered & . Ak - 750 1 RAD - 14%

. fractured, thickly bedded, very poor quality of . S et ian
0] S | 1 UDC -1 (14.2m - 14.33m)
it aE L i i

End of Log @ 15 (m)

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-5(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation: 20.561-m g Soil Testing Services
S : . = . P = . .
= Client :Techno Consultant International 2 GWL:11 (m) Easting: 326885.6080 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:13.02.2016 Northing: 2746182.6510 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
£ Sle Lithology Description Field Tests g £ Q < S I~ B £ Remarks &
222 gy p 3 2 2 |Sle| | . > 2| & e 2 = Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
o055 a 35 S = AR > 3 | F|lo| e 8l @ % 2|8 2|0
? : JHEE B R 2 T Ee
10 20 30 40 50 0| @ Flo g
E R iy | A A
. Yellowish brown, silty fine to coarse grained, some gravel . .
] | |
] T e S _*15 1l cL-m 25.2/33.9/40.8/20.4/14.3| 6.1|16.8| 1.57| 1.83 8|5 | ]
] CLAY/SILT ! ] S |3 | -
1 Brown, stiff, clayey silt / silty clay, some sand 1 1
mi ] 18 mt mi SPT -2
<] <] ¥
| 1] SAND 30 N swm 59.4/40.6 NLL| - |NPI|21.3[ 1.49| 1.81 Hspros
- Brown, medium dense, fine to coarse grained silty - e
<] ] SILT * 507 & ML |68|258/44.1/23.3/21.818.1 3.7 |10.9) 1.65| 1.83 S llsPT-4
] Brown, hard, some sand & clay & traces of gravel ] TSP T Drive - 150mm
~] ~] ~]
1 1 50 4 -lsPT-5
1 1 _1|SPT Drive - 90mm
GJA UDA GJA
o U * 50 o o [|SPT-6
4 4 - |SPT Drive - 110mm
o ol ol
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
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Log BH-5(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation: 20.561-m g Soil Testing Services

S : . = . P = . .

= Client :Techno Consultant International 2 GWL:11 (m) Easting: 326885.6080 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:13.02.2016 Northing: 2746182.6510 3| Material Testing Laboratory

[ e =

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
£ Sle Lithology Description Field Tests g £ Q < S I~ B £ Remarks &
222 gy p 3 2 2 |Sle| | . > 2| & e 2 = Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
0|0 | a) IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
? * 25583 |2 % g® -
10 20 30 40 50 0| @ Flo g

ER SILT a] Cl

] L) | Brown, hard, some sand & clay & traces of gravel “50. ] Aepr.7
=z - - SPT Drive - 890mm
o~ i ]
oy M 50 5 SfspT-8
o] [l (ol
o~ i ]

i 1) * 50| J - |SPT(C) -1
7 7 _1|SPT(C) Drive - 110mm
< < <
— ] ]
Wl 1] 50 0] 9 [|sPT(C) -2
o~ o -

~ ~ - |SPT(C) Drive - 90mm
<] 4] =

. L £.50 . fspr-9
N N _SPT Drive - 120mm
S S S
N Y LAY 150 // % < JSPT-10

] Brown, very hard, silty, little sand A ] JFT Drive - 150mm
g //// g 3

] 1) 7/’ 1 c 12.8/39.4/47.822.8/15.4| 7.4 |17.6 1.74| 2.05 1lspr-11
Q| A Q. S| |SPT Drive - 150mm

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 3
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Depth:30 (m)

Log BH-5(A)

Elevation: 20.561-m

Soil Testing Services

5 Project :Coal Unloading Terminal S g
el : . = K - = . E
= Client : Techno Consultant International E GWL:11 (m) Easting: 326885.6080 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:13.02.2016 Northing: 2746182.6510 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
- : Unit . -
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 — Test Limits (\évrfclg% Test Consolidation S Tests —
ElElR 8 £ g S 5 = Remarks &
P © i ipti i £ = s T S| B £
= §l 2 Lithology Description Field Tests g 2| @ slel | = . = g | & %J 2 = Comments
S £ o |8 2|88 s 8l elsle x| 5 §5|ls =1 ol
0|9 |s a 3 5|S| eSS > 3| Pl 8lelalalgl 2|z 8 ~|0
? : 2 2|8 4|2z |5|8|ggz°l°E T &30
* o O | =
10 20 30 40 50 o|e o g
& CLAY 7/ S 5
] Brown, very hard, silty, little sand /// ] ]
A |a L E
QB SANDSTONE ] N <1|Run-1
i + ; ; el 0.76 -{|cR - 100% / RQD - 80%
] Yellowish brown, extremley weak, highly weathered & et i
fractured, closely jointed, very thickly bedded, good to el - [uDe- 1 (21.2m - 21.35m)
i\ excellent quality of e N &
T u ‘:../,Li‘:../’ N —+Run -2
N + ST | _J|CR-85% /RQD - 35%
(3] o (2]
o Sl | - |UDC -2 (22.6m - 22.58my)
] wrzoro ]
- n ey ey -
I rerere S BRun-3
i + exirers -|CR - 90% / RQD - 85%
] — T HuDC - 3 (24.32m - 24,55
LYY LY
] e 9 &
N Slna i N -
] LT ]
b u Sl Sl G - |Run -4
a + LYY LY .| .
7 Ty _||CR-86% /RQD - 83%
& ST S &-HuDC - 4 (25.55m - 25.69
1 i 1
| e 1
R: ] (7% Rt (’:: Run -5
. + CYCEvE I - |cr - 8%/ RQD - 69%
i Loiiad 1|UDC - 5 (27 2m - 27 40m)
_ YY) | —
@ - s o] @
N o Fry for] N N
: - e T, : :
SANDSTONE o fef i /e Run -6
] + ; . IR | 500.07 IR -86% /RQD - 65%
o1 Yellowish brown, strong, highly weathered & fractured, THEISE o
N .« . . . . AN N - -
i moderatly jointed, thickly bedded, massive, good quality Selplsely 7|¥Pe -6 (28.59m - 28.78
4 o Y oy 4
o1 P o o]
End of Log @ 30 (m)
o | @ Disturbed L} SPT Sample o | LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
g 2
>| + Undisturbed 4 Water Sample 2| PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
5 5]
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 3 of 3
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Log BH-5(B)

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:33.961-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International 2 GWL:Not Encountered Easting: 326651.1889 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:01.02.2016 Northing: 2747770.160 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ -~ a ~ o S =
© . - ’ 18} S - | L Remarks &
g §' 2 Lithology Description Field Tests ; ﬁ a Slel = = = 8| E E ﬁ Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
0|0 | a) IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
§ * sl 5582z |2 %2« -4
10 20 30 40 50 0| o g
o
i S D. . . i i
. Yéh‘)wmh brown, fine to coarse grained . .
- Sl -
] U SAND 50,""?"“”'7 ] -|sPT-1
~ Yellowish brown, dense to very dense, fine to coarse 1 1
] grained, little silt & traces of gravel 7 ]
o1 L 35 &1 SM |4.3|76.2/19.5 NLL| - |NPI|10.5( 1.66 | 1.83 768 |€ |olspT-2
J 17 3 s J
‘rt p wt {
i 1 50 i Hspr-3
N N _JSPT Drive -130mm
I.DA ¥ LDA I.DA
<] U 50 16 S SPT-4
7 2 < <
] u SILT sofEdrd T om 41.1/35.6(23.3[NLL| - |NPI| 13| 157|177 llspr-5
7 Ye'TIowish brown, hard, fine to coarse grained sandy, 7 7
o] some clay | |
o U * 50 o o [|SPT-6
~ ~ - |SPT Drive - 210mm
o ol ol
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2
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Log BH-5(B)

Elevation:33.961-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) s
2 . . c . £
= Client :Techno Consultant International 2 GWL:Not Encountered Easting: 326651.1889 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:01.02.2016 Northing: 2747770.160 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
- g - Test Limits Weight Test Consolidation S Tests -
€ ’g 'z,, S c " - (gr/cm3) e c
|- : - ) 8 - O S —1 8 = Remarks &
g §' % Lithology Description Field Tests ; ﬁ a Slel = = ; g S E E ﬁ Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
0|0 | a) IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
? * 25583 |2 % g® -
10 20 30 40 50 0| @ o g
E | | L™ E
. u Yellowish brown, hard, fine to coarse grained sandy, . .
| some clay 50 1 B sm |23.3/627 14 NLL| - |NPI|11.8] 1.66| 1.86 Hspr-7
N SAND ' N _NISPT Drive - 40mm
- . . — -
< Yellowish brown, very dense, gravelly fine to coarse = 4
] grained, little to traces of silt ] ]
N 1! |<p SP |309 67|21 NLL| - |NPI| 10| 2.71] 1.88 S PsPT-8
= 1 —|SPT Drive - 40mm
9] 2] 2]
8 U 150 [ 1 - +|sPT-9
7 u ] _1|SPT Drive - 30mm
= SANDSTONE ST S ~Hrun-1
] Brownish grey, extremely weak, highly weathered & e HCR-51%/RQD - Nil
9] fractured, thickly bedded, very poor quality of friable e o 9]
End of Log @ 15 (m)
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2
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Log BH-6

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.895-m g Soil Testing Services

2 . . c . £

= Client :Techno Consultant International E GWL:Not Encountered Easting: 327834.1683 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:20.01.2016 Northing: 2746976.7892 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
|- : - ) 8 - O S —1 8 = Remarks &
g §' % Lithology Description Field Tests ; ﬁ a Slel = = ; g S E E ﬁ Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
o 0|3 la} IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
§ * s g 5 8|22z % % g g 7 |Fele
10 20 30 40 50 0| o g

°] SAND . .

7 Brown, fine to coarse grained, traces of silt 7 7
] i =

1 L g *35 ‘Tm‘r 1 - |sPT-1
] rown dense to very dense, fine to coarse grianed, little ] ]
] silt & trace of gravel ] ]
o1 L 5071 &1 SM |52/ 75|19.8 NLL| - |NPI| 51| 1.6 | 1.68 7918 |& |olspT-2

i 17 S |2 i
‘rt p wt {

i 1 50 i Hspr-3
w] 1w ]
<] U * 50 16 S SPT-4

4 4 -|SPT Drive - 250mm
7 SHEiL <

i 1) gLAY 41 il || oL 9.6 | 54 |36.4/27.1/20.1] 7 |16.8| 1.65| 1.93 1lspT-5
7 rown, hard silty clay / clayey silt, traces of sand 7 _1|SPT Drive - 350mm
ooA // UDA GJA

] 7/ | |
N - /// N N
o gAND e 7 & [|Run -1

4 + Irow? ver)t/ v(\j/eak Canhl V\(lj%atgefred & fris\t(;turfed very CYYL7 vy . 13.76 +|CR-76% / RQD - 33.5%

4 closely jointed, medium bedded, fair quality o e 4 . )
o interlayered clay ST o||VDC - 1(9.35m - 9.55m)

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2
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Log BH-6

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.895-m s

2 . . . £

= Client :Techno Consultant International é GWL:Not Encountered Easting: 327834.1683 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:20.01.2016 Northing: 2746976.7892 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ = . e . a ~ oo 2 =
g §l % Lithology Description Field Tests ; -.g_ 8 Slel = = S o | & S| D2 -.g_ Egm?nrgﬁé‘
& £ @ o| O 2|8 |8 sl e 3 v | & | & E| = oy
o 0|3 [a} RIS S > 3| Fl8lelaelalg 2|z 8 e
? * JHEEEIEE R - R
10 20 30 40 50 0| @ o g

2] ANDSTONE 2 2

. u grown, very weak, highl% weathered & fractured, very ih . .

. closely jointed, medium bedded, fair quality of, Y47 f¥deka) | SM | 35| 55415 NLL| - |NPI15.2/1.63| 1.88 {lspPT-6

. mfnrlsynrnrl clay sk . .
1] $ g . i N
= YeNow. dense, silty fine to coarse grained, traces of gravel EedsEd S =
33 |Y 'cravsTonE S o Sfser-7

. n grown, very weak, highly weathered & fractured, closelé/ . SRun-2

. + |jointed, thickly bedded, Very poor quality of, interbedde . 21.34 4 Cr - 50% / RQD - 25%

. with sandstone . . ° ?
o e & 1]UDC -2 (12.3m - 12.45m}
o~ i ]

i | | i -|Run -3
a N _||CR - 52% / RQD - Nil
3 3 3
0| 0 0}
it i i

End of Log @ 15 (m)

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level '5 Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-6(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:16.170-m g Soil Testing Services
S . . = . - = . .
= Client :Techno Consultant International E GWL:6.7 (m) Easting: 326915.5476 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:27.01.2016 Northing: 2745980.810 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EIE| P s |E| o . | (grfem3) £ £ )
~ o o ~
© . - ) 8] S PR —| L Remarks &
g §' 2 Lithology Description Field Tests ; ﬁ 8 g sl ool ol oIS 8| E g ﬁ Comments
213 |E [2) 8 Z 2R ISIEIEE x| > §|l=s ol 3= B 8
3 sz S 5SS & zlEegs8 s 3 E8s
: s 55 8|2= = |° % E" 2 g
10 20 30 40 50 0| @ o g
o
. SAND . . s
. Yé‘gw, fine to coarse grained gravelly . .
- Ll -
] 1) «35 HEaciey || SM o |12.6(74.2/13.2 NLL| - |NPI| 47| 154| 1.61 768 |9 Jser-1
] SPﬂ\lD . ] ] s |o ]
] Yellow, medium dense to very dense, fine to coarse ] ]
] grained, little silt & gravel ] ]
o] U 46| | @ [|SPT-2
‘rt p wt {
] 1) *27 4 IsPT-3
@] 9] o]
& U * 50 16 S SPT-4
. . —SPT Drive - 150mm
i~ ] ]
7 2 < <
] u SAND 50,J*E-Jr§°"r 1| sm |56/652/20.2) [NLL| - |NPI|5.7|154] 1.63 Jlspr-5
7 Yéh‘nw, very dense, fine to coarse grained, some silt & 7 _1|SPT Drive - 150mm
o] traces of gravel | L
un -1
] debdd | “HCR - 50% / RQD - Nil
o | L : .—:— o | o |
. ANDSTONE . . g % J|Run-2
. reylsﬁ.[)rown highly weathered & fractured, thickly ey i - |CR - 50% / RQD - Nil
. bedded, very closeély jointed, very poor quality of, g -
o interlayered'shale Shedly o =X
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
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Log BH-6(A)

Elevation:16.170-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:30 (m) s
£ ; i E . - £ _ )
= Client : Techno Consultant International E GWL:6.7 (m) Easting: 326915.5476 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:27.01.2016 Northing: 2745980.810 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
" : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits Wf'gr}; Test Consolidation < Tests —_
EElF 3 El g o [(oem3) E E )
~ o o ~
= © ) i ' =| O [~ S . —~ £ = Remarks &
= §l 2 Lithology Description Field Tests g £ @ slel = = o | § S| D2 =3 Comments
9] £ %) o| O 2|8 |8 sl e 3 « | &l E| ~ | = g
09| g a s 5SS e >3 |Fl8|lSlgla gl 2|z/8 =0
? * JHEEEIEE R - R
10 20 30 40 50 o|e o g
o o o
SE ANDSTONE . . = =
. reylsﬁ-[Jrown highly weathered & fractured, thickly . .
: B | bedded, very closely jointed, very poor quality of, . Run -3
] interlayered shale ] Ncr-51% /RAD - NI
=N =l =l
«p |® ] S PRun-4
. . —+ICR-73% /RQD - Nil
o o o]
o~ i ]
1 u 1 |Run-5
] SANDSTONE ]
+ : : 318.34 CR - 50% / RQD - 10%
< Brown, medium strong, highly weathered & fractured, very = <1
] . L . — ] _ _
] poor quality, closely jointed, very thickly bedded ] |UBe - 1 (18.5m - 13.62m)
a7 | 9] 3 |Run -6
- - -|cR-57%/RQD-11%
] ] | |lupc -2 (15.6m - 15.75m)
© | O | © |
] — ]
. u . HRun -7
N + N JcRr-58% /RQD - 16%
~ ~ ~
i = = |UDC - 3 (16.81m - 16.92
o] ] = o] 2 BRun-8
i SANDSTONE LT =-Run
. . L, = . . _ 0, _ 0,
] + | Brown, extremely weak, highly weathered & fractured, rerey 15 JCR -85%/RAD - 30%
. closely jointed, very thickly bedded, very poor to excellent Pl VOG- 4 (18.85m - 18.83
2 | quality of, interlayered with shale e 3 2]
1 u el < |Run-9
. + rrerea S ||CR-80% /RQD - 10%
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
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Log BH-6(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:16.170-m g Soil Testing Services

L2 . . c . £

= Client :Techno Consultant International E GWL:6.7 (m) Easting: 326915.5476 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:27.01.2016 Northing: 2745980.810 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits Wf'grg Test Consolidation < Tests —_
EIE| P s |E| o | (gr/em3) £ £ )
~ o o ~
= © . - . = 18} S . 1 £ = Remarks &
= §l 2 Lithology Description Field Tests g =3 % g sl ool ol oIS 8| %. g =3 Comments
8|0 |g o 18 Slelgle|glgls =228/ 28lgle g 3288
3 | ol = = == =] 2 2 S8 =) & o) )
gl 5 582 a|a ola|lg 2l < &l
* R O | =
10 20 30 40 50 0| o g

R SANDSTONE s S-HUDC -5 (19.5m - 19.61m)

] Brown, extremely weak, highly weathered & fractured, ] ]

. closely jointed, very thickly bedded, very poor to excellent, . .
] B | quality of, interlayered with shale N & |Run-10

4 4 - |crR-55% /RQD - 23%

] + ] 7 |ubc -6 (21.5m-21.75my
NN INB INB
N N N

i u i Frun-11
] + ] _ICR-79% /RQD - 38%
(3] o (2]
N - N-|UDC -7 (22.71m -22.92
3 u ] S BRun-12

. + . —-|CR - 100% / RQD - 98%

] ] T UDC - 8 (24.5m - 24.72m
0| w0 | 0|
- - -

1 u 1 - |Run-13
] + ] _||CR-96% / RQD - 44%
{{=] [{=] w0
N R N-HUDC -9 (25.9m - 26.12m)
s ™ 5 5 /|Run-14

4 4 -|crR-87% /RQD -37%

] ] 7 |ubc - 10 27.8m -28.02m
7 & 2

i u i Frun-15
] ] _NCR-73% /RQD - Nil
(<)) (o2} (<))
[\ N N
o ol ol

End of Lo 30 (m

3 @ Disturbed L} SPT Sample 9 ) LL: L(iqui)d Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample -% PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 3 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-6(B)

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:34.639-m g Soil Testing Services

2 . . c . £

= Client :Techno Consultant International 2 GWL:Not Encountered Easting: 326655.0872 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:22.01.20.16 Northing: 2747948.265 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
£ Sle Lithology Description Field Tests g £ Q < S I~ B £ Remarks &
222 gy p 3 2 2 | S el e =| - = 2| & e 2 = Comments
@ £ %) o| 2 £l ElS ~ | & E| = 5| = . )
0|0 = a s 5SS e 2 3 |F 88 glgls 3|z 8lgl°
* 25583 |2 % g® ST Ee
10 20 30 40 50 0| @ Flo g

o . .

. ill Material . .

. ¢e||OWIS?1 IIgrown, gravels & sand . .

] SPﬂ\ID. ) . . ] ]
- Yellowish brown, very dense, fine to coarse grained, little - .

i silt & gravel i i

] u 50. 1 1| sm |19.2/64.9/15.9 NLL| - |NPI| 2.6| 1.6 | 1.64 75/3 |8 | Jlspr.1

4 A o |o i
| o~ )
o] ] 50 [ ] ] @ ISPT -2

4 4 - |SPT Drive - 210mm
<] Y] ¥

i 1 50 i Hspr-3
N 4 _J|SPT Drive - 250mm
LDA LDA I.DA
<] U 507 o] S SPT-4

. . - SPT Drive - 310mm
~] ~] ~]

1 1 50 ' -lsPT-5
@] o] o]
o] ] * 5071 o | S [|SPT-6

4 4 - |SPT Drive - 130mm
o ol ol

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-6(B)

Elevation:34.639-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) s

2 . . c . £

= Client :Techno Consultant International 2 GWL:Not Encountered Easting: 326655.0872 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:22.01.20.16 Northing: 2747948.265 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 - Test Limits (Wr;eclggt) Test Consolidation S Tests -
EIEIR g £l g S : 5 = Remarks &
o) i it i Q S ~ I
g §l 2 Lithology Description Field Tests ; -.g_ % g sl ool ol oIS 8| E g -.g_ Comments
HERE 5 |8 SIeglglgl g s x| > 5|3 S| 3 © 8
3 s 22 5SS |2lEF eS8 83 8 ESa
* s 5583 % %g 2 < g
10 20 30 40 50 0| @ o g
ER SAND. . ) . = =

. u Yellowish brown, very dense, fine to coarse grained, little . .

: silt & gravel 50, . HSPT-7
N { _JISPT Drive - 50mm
=l =l =]

N L) SAND 20 ] SM 76.7/23.3 NLL| - |NPI|16.8/ 1.54| 1.8 S PsPT-8
] Yellowish brown, medium dense, fine to coarse grained, ] 5P Drive - 40mm
. some silt Giddid] .

I*H b [l [N

- geaz - |

. ll + AR . .

1| |w |SANDSTONE %0 ] joeT-o
< Grey, extremely weak, closely jointed, very poor quality, <] 411 o3 zF’T D1”"e‘ 100mm

] highly fractured & weathered, friable 4] N [

] ] HCR-92% /RQD - 33%
. e 1 UDC -1 (13.8m - 13.95m),
it i i

End of Log @ 15 (m)

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level '% Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

< | W Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

n

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-7

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.349-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International 2 GWL:Not Encountered Easting: 328026.3296 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:18.01.20.16 Northing: 2746975.9743 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ = o ~ =) S =
© . - ’ 18} S - | L Remarks &
g §' 2 Lithology Description Field Tests ; ﬁ a Slel = = = 8| E E ﬁ Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
0|0 | a) IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
? * sl 55§22 |2 % g 2x 2 7| e
10 20 30 40 50 0| @ o g
o
i S D. . . i i
. Yéh‘)wmh brown, fine to coarse grained . .
- - ]
4 U SPﬂ‘lD ,,,,, *11 J-ﬁgdmr 1l sm |33]|77.8/18.9 NLL| - |NPI| 4.4| 156/ 1.63 7.8 § § 1lspr- 1
] Yellow, medium dense, fine to coarse grained, little silt, ] ]
] traces of gravels ] ]
mi ] 17 mt mi SPT -2
*t ey wt {
] 1) SAND 50,-~%-%~L Nsw-sm[33.6/58.2| 8.2 NLL| - |NPI| 9.2|1.84| 2,01 Rspr.s
p Yellow, medium dense to very dense, gravelly fine to - 5 SPT Drive - 200mm
] coarse grained, traces of silt ceedafdy ]
<] U 507 o] S SPT-4
4 : 4 -|SPT Drive - 190mm
r\t b ,\t '\t
1 1 50 4 -lsPT-5
1 1 _1|SPT Drive - 200mm
ooA b ooa ooa
o 1l *26 b o] o [|sPT-6
o seadipi] o o
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-7

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.349-m g Soil Testing Services

i) . . = . P = . .

= Cllgnt :Techno (?onsultant International 2 . GWL:Not Encountered East!ng. 328026.3296 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:18.01.20.16 Northing: 2746975.9743 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
g Sleve_l_,;\gtaly&s Atlfier:]l?tesrg Weight Dlre%:_teithear Consolidation] _ Cl}eer:gal
g g5 3 E ” __| (gr/icm3) % E o k&
~ e . - ’ 8] S . | L emarks
g §l 2 Lithology Description Field Tests ; -.g_ % g sl ool ol oIS 8| E g -.g_ Comments
8 o g @ 8 g E\c, S E\O, S P = pi’ g ° S} o | L =] I Q| 8
& ele |25 I T 8§l &% 3/ =|o|ld|2 7 |a Q| 0
*SPT Sl &|a|lo|=|| > 3= = @
10 20 30 40 50 o9 Flo &

3] SAND ; v e =]

] 1} \Yellow, dense, gravelly fine to coarse grained, traces of st Va4 Ll B ML | 36| 22 |38.8(35.6(30.1| 26 [13.1]18.6 1.66| 1.97 NAepr.7

] SILT . ) ] ]
= Ye'T!OW|sh brown, hard, clayey, some fine to coarse =1 =1

] grained sand, traces of gravel ] ]
N L] SILT 33 o ML 216|238 41 |34.6/417/26.5/15.2/20.8 1.63| 1.97 S PsPT-8

] Yellowish brown, hard, clayey,some gravel, traces of ] ]

. sand . .
9] el 2]

i L Y44, . -|sPT-9
=1 |® [SANDSTONE ST S ~Hrun-1

] Brown, extremely weak, closely jointed, highly fractured e ICR-96% /RQD - 95%
0] * | & weathered, thickly bedded, excellent quality of RO o] 0.82 i UDC -1 (14.56m - 14.78

End of Log @ 15 (m)

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level '% Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-7(A)

Elevation:11.026-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:30 (m) s

S . . = . I = . .

= Client :Techno Consultant International E GWL:4.5 (m) Easting: 326944.2316 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:30.01.20.16 Northing: 2745782.675 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
£ Sle Lithology Description Field Tests g £ Q < S I~ B £ Remarks &
222 gy p 3 2 2 | S el e =| - = 2| & e 2 = Comments
@ £ %) o| 2 £l ElS x| & g| o 51 < ® @
23 E 8 s Slglglgle e > 3| F g elglgls 2|28 2l°
? * 25583 |2 % g® -
10 20 30 40 50 0| @ o g

o

. SAND . . .

. Ygﬂgw, fine to coarse grained gravelly . .
- Ll -

4 - pasdan i i 4

8 U gAND ] . - 1 -?‘F-F‘”-Gr 1l sm | 25|61] 14 NLL NPI| 3.9(1.74| 1.81 7.9 'g g IlspT-1
] rown, medium dense to dense, fine to coarse grained, ] ]
] some gravel, little silt ] ]
o] L 2 o] @ ISPT -2
‘rt p wt {

iRV *38 . 4ISPT-3
@] 9] o]
<] U 21 16 S SPT-4
S 2l < <

. L cpdtidl .

J 1] s 11 aeEE ML 38.2/33.5/28.3/19.8/16.3| 3.5|12.2[ 1.66 | 1.86 1lspT-5
%] Brown, stiff to hard, fine to coarse grained sandy clayey, &) &)

] traces of gravels i ]
o ] ) o ]| ML |07]31.3/34.1/33.9/19.7|16.3 3.4|102 1.55| 1.71 o [|SPT-6
o ol ol

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM




Log BH-7(A)

Elevation:11.026-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:30 (m) s
N~ - . =4 . c
= . £ . . = . X
= Cllgnt :Techno (?onsultant International E . GWL:4.5 (m) East!ng. 326944.2316 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:30.01.20.16 Northing: 2745782.675 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
" : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
- g - Test Limits Weight Test Consolidation S Tests -
E|E > s € (gr/cm3) e €
= o Z Lithology Description Field Tests E = 8 = g < N % = Remarks &
g3 g @ T 3 2SS oS slzlslz 3 e - s < = Comments
0|03 o s Sl > 2| P82 glu gl 2|z 8lao0
? * JHEEEIEE R - R
10 20 30 40 50 CHIRG Flo &
2] SILT ‘ 2] =3
] 1} \Brown, hard, fine to coarse grained sandy clayey a8 ] 33.6/25.8| 7.8 Rspr.7
n ! SANDSTONE N _FRun-1
- . — -
8 wn, ex Wi , hi u Wi s 8 -|CR-60% /RQD - 17%
— Brown, extremely weak, highly fractured & weathered - ~
] closely jointed, massive, very thickly bedded, ] |uDc -1 (11.0m - 11.15my)
. - argillaceous, very poor to fair quality of, interlayered with .
S shale at places 3 S HRun -2
] ] 147 J|CR - 63%/RQD - 37%
] ] JuDC -2 (12.10m - 12.25
o] [l (ol
o~ i ]
J | | L] 4 <|Run-3
] ] _|ICR-98% /RQD - 56%
< < <
= = —=-fUDC - 3 (13.60m - 13.79
o]l ™ 9] _'|Run -4
. . - |CR-83% /RQD-61%
] ] | |UDC -4 (15.10m - 15.28
© | O | © |
— - -
i u i +Run-5
N + N 077 JcR-85% /RQD - 51%
~ ~ ~
= - = |UDC -5 (17.0m - 17.19m)|
2] u %] @ JRun-6
. . +CR-50% /RQD - Nil
o | o | o |
- i -
4 u 4 - |Run-7
o7 o 2 ||CR -80% / RQD - 28%
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-7(A)

Elevation:11.026-m

Soil Testing Services

m

5 Project :Coal Unloading Terminal o Depth:30 (m) s

= : : £ . [ = . X

= Client : Techno Consultant International E GWL:4.5 (m) Easting: 326944.2316 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:30.01.20.16 Northing: 2745782.675 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

" : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 — Test Limits (Wr;aclg% Test Consolidation S Tests —
EIEIR 8 £l g S : 5 = Remarks &
= o . - : < Q —_ S — | = <
‘% §l g_ Lithology Description Field Tests % .% % gl el sl ol sl ol 3 g %, ,\ %J g .% Comments
=NECHE- a) MEIEINNEIEIE > 2|75 82 g/ 8 %l3|z/8 43 °
? * s g 5 8|22z % % g g 7 |Fele
10 20 30 40 50 o|e Flo g

I Q Q_PuDC -6 (20.0m-20.15
] SANDSTONE ] S (20.0m m)|

. Brown, extremely weak, highly fractured & weathered, e . .
N - closely jointed, massive, very thickly bedded, N N
o . N . N . — o _
] + |argillaceous, very poor to fair quality of, interlayered with & &{|Run-8

] shale at places ] 7|CR - 80% /RQD - 9%

i i |UDC -7 (21.20m - 21.31
NN INB INB
- N -

1 u 1 —+Run-9
] a _CR - 50% / RQD - Nil
(3] o (2]
N N -
1 " 3 SPRun-10

i + i S cr-85% /RQD - 20%

] Z ] HUDC - 8 (24.0m - 24.15m)
0| w0 | 0|
- - -

- u - - |Run - 11
] ] __|ICR-50% /RQD - Nil%
{{=] [{=] w0
N N -
NIl n 2N 058 N |Run-12

4 4 -|CR-52%/RQD - 11%

i i 1|UDC -9 (27.10m - 27.23
0| 0 | © |
N N N

i » i Frun-13
] ] __JCR-50%/RQD - 10%
(<)) (o2} (<))
= Q- Q- |UDC - 10 (29.50m - 29.64
S 21 21

End of Log @ 30 (m)

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 3 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-8

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation: 29.335-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 328235.7130 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:16.02.20.16 Northing: 2746974.619 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ -~ a ~ o S =
© . - ’ 18} S - | L Remarks &
g §' 2 Lithology Description Field Tests ; ﬁ a Slel = = = 8| E E ﬁ Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
0|0 | a) IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
§ * s g 5 8|22z % % g g 7 |Fele
10 20 30 40 50 0| o g
°] gAND i ) ] ]
. rown, fine to coarse, traces of silt . .
- Sl -
J L1 gAND — 50,‘-5-?4‘”-7 1l sm |5.6|57.2/37.2 NLL| - |NPI| 8 | 1.66] 1.79 7.6 g § IlspT-1
] rown, very dense, silty fine to coarse, traces of gravel 7 _1|SPT Drive - 350mm
o~ N N
mi ] 507 mt mi SPT -2
4 { - |sPT Drive - 110mm
‘rt p wt {
| L1 gAND . _ _ 50 N sp |18.8]78.4/ 2.8 NLL| - |NPI|18.4[ 1.55| 1.84 HspT-3
N rown, very dense, fine to coarse grained, little gravel, N _[ISPT Drive - 70mm
w| traces of silt ] w]
<] U 507 o] S SPT-4
4 {1 —|SPT Drive - 70mm
r\t ; ,\t '\t
1 1 50 4 -lsPT-5
1 1 _1|SPT Drive - 80mm
ooA ¥ UDA GJA
o ] SILT * 50 o] ML 35.2/33.9/30.9 13.6/ 1.76| 2 o [|SPT-6
] Brownish grey, hard, fine to coarse grained sandy clayey ] 7|SPT brive - 180mm
o ol ol
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-8

Elevation: 29.335-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) s
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 328235.7130 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:16.02.20.16 Northing: 2746974.619 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
. . Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits Wf'grg Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
|- : - ) 8 - O S —1 8 = Remarks &
g §l ;'Q’ Lithology Description Field Tests g g_ a slel e = ; g S %. E é Comments
@© £ %) o 2 |2l sl ~x | & E| = = ® )
0|0 |a a 3l 5 SIS > 5| PS8 S glgls 2|28 3 ¢°
. * 25583 |2 % g® -
10 20 30 40 50 0| @ o g
S SILT = o]
] L} | Brownish grey, hard, fine to coarse grained sandy, clayey “ 501 B ML |05|33.4| 40 [26.1 14| 1.74| 1.98 |
. ! traces of gravel ] “ISPT Drive - 110mm
o = 4.46 Eu
"': SANDSTONE ": '-': Run - 1
4 Brown, extremely weak, highly fractured & weathered, . -||CR - 50%/ RQD - 31%
- a | closely jointed, massive, very thickly bedded, . . UDC - 1 (11.00 - 11.15m)
= argillaceous, poor to good quality of friable o S-JRun-2
. . 4 CR - 84%/ RQD - 80%
] ] HuDC -2 (12.00 - 12.63m)
] [l s
o~ i ]
i | | i -|Run -3
] + ] 1.75 _||CR - 100%/ RQD - 53%
< < <
= = =S UDC - 3 (13.90 - 14.02m)
] + ] Hubc - 4 (14.50 - 14.64m)
9] 0 .
it i i
End of Log @ 15 (m)
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-8(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation: 9.737-m g Soil Testing Services

S . . = . I = . .

= Client :Techno Consultant International E GWL:4.4 (m) Easting: 326963.1578 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:03.02.20.16 Northing: 2745612.194 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
~| 18 - Test Limits Wf'ght Test Consolidation S Tests -
E|E > — € (gr/cm3) e €
= S| : - ) 8 = 9 S o = Remarks &
g §' % Lithology Description Field Tests g ﬁ a sl = = = < o | & S| D2 ﬁ Comments
& £ @ o O 2|88 lelslel B v | & | & E| = oy
09| g a} 3| o s RS S > 2282 ol a 5 2z 8 sl
? * I B R BT e -2 B R e
10 20 30 40 50 0| @ o g

°] gAND i ] ] ]

. rown, fine coarse grained gravelly . .
- Ll -

. L SAND *22 J-ﬁFmr || SM |[12.6/64.7/22.7 NLL| - |NPI|14.4/ 1.54| 1.76 7.6 § § IlspT-1
o Brown, medium dense, fine to coarse grained, some silt, o Sy

] traces to little gravel 7 ] ]
o] L 5 o] @ ISPT -2
‘rt p wt {

1> ] ]

i *18 § sM |o04/708/2838 NLL| - |NPI|15.6/ 1.52| 1.76 Hspr-3
@] 9] o]
<] U 2 16 S SPT-4
S 2l < <

] L1 SILT 2 e ik 1) me 1.8| 40 |58.2/40.8/25.7|15.1/27.9| 1.45| 1.85 ] SPT-5

1 ; : 5 0.27 +|UDS - 1 (7.80m - 8.25m)
5] Brown, soft to medium stiff, clayey, traces of sand & &
o u 7 o] o ||sPT-6
o ol ol

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-8(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:9.737-m g Soil Testing Services
£ ; i E . . = _ )
= Client : Techno Consultant International E GWL:4.4 (m) Easting: 326963.1578 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:03.02.20.16 Northing: 2745612.194 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
" : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits Wf'gr}; Test Consolidation < Tests —_
EEF 3 El g o | (@rfem3) 5 E
~ = o ~ =) S =
= © . . ) | O [ S - ~ 2 = Remarks &
= §l 2 Lithology Description Field Tests g £ @ slel = = s 8| %J E =3 Comments
@ £ 2] o - SRR x| S| E| = S| = ® o
09| g a IR AR IR 2|3 |Fl8 Slglal5 3|28lgl°
. : s 55 8|2= = |° % E" -
10 20 30 40 50 o|e o g
S SILT H” = 3
] 1) \Brown, soft to medium stiff, clayey, traces of sand ; ] ]
. AND 2 3:Ed +ISPT-7
] grown, very dense, silty fine to coarse grained © | |
I & — |-|
o~ :? i ]
9] u o S PsPT-8
- - CLAYSTONE - e &
] Brown, extremely weak, higly weathered & fractured, sty | JRun-1
+ e : 118 CR - 100% /RQD - 71%
. closely jointed, very thickly bedded, good to very good ST Wooc-11125m- 1268
9] gaulity, interlayered with friable sandstone, shale at places 2] 9] -1 (12.5m - 12.68m)
4 u 4 - |Run-2
a a2y | _||CR-87% /RQD - Nil
< < <
] — ]
9] ] ] 9 Y [|Run-3
- + masrerc - |cR-100% /RQD - 51%
] ] | |lupc -2 (15.25m - 15.40
4 <] 2
. u I “Run-4
N + Sotsd | JcR-70% /RQD - 31%
~ ~ ~
= ST —-/|UDC - 3 (17.4m - 17.58m)
2] u FEHE o | % BRun-5
i + i Hcr-91%/RQD - 52%
] Al ] “HuDC - 4 (18.5m - 18.78m)
™ B 1
4 u oeicad | - |Run-6
o + ST o < 1|CR - 100% / RQD - 39%
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-8(A)

Elevation: 9.737-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:30 (m) s

£ ; i E ) ina £ _ )

= Client : Techno Consultant International E GWL:4.4 (m) Easting: 326963.1578 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:03.02.20.16 Northing: 2745612.194 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

" : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
2= § 2 Test Limits (\évrfclg% Test Consolidation| . Tests e
£ S - £
= o : Lithology Description Field Tests é = 8 = ) < N % = Remarks &
£1g/8 y 3 = % Slelalel oo o] = 2| N %‘ < a Comments
8§ 0 § > |8 Sisgelglgse ~ 2|2 5l2lelawlg 3 clalLl8
5 2l2l=2857z |8 & 3¢g:z88¢g¢°|ggs
n SlEglolo|2| > o | = b
10 20 30 40 50 o Flo T

[=] o [=]
S CLAYSTONE & S-HUDC - 5 (20.2m - 20.41m)

i Brown, extremely weak, higly weathered & fractured, very S i i
] - thickly bedded, closely jointed, good to very good gaulity, ] ]
~ — < |IRun-7
a4 + | SANDSTONE 4 189 & C;” e

) -74% IRQD - 47%

. Brown, extremely weak, highly weathered & fractured, . 1|unc -6 @1.0m - 21.28m)
7 closely jointed, very thickly bedded, poor quality 7 h ' '
NI N I\

1 u 1 —+Run-8
] + a _J|CR-56% / RQD - 36%
(3] o (2]
R LEEEET - |UDC - 7 (23.5m - 23.68m)
] " 3 SPRun-o

i + i S cr-85% /RQD - 20%

] ] FUDC - 8 (24.8m - 24 92m)
0| w0 | 0|
QB - &

1 u 1 - |Run-10
a + 7 32 1|crR-73% / RQD - 39%
{{=] [{=] w0
B - -JUDC - 9 (26.5m - 26.6m)
NI u AN 5/ |Run - 11

4 + 4 - |cr - 73% /RQD - 52%

i e, i 1|UDC - 10 (27.6m - 27.8m)
S SANDSTONE & Q]

] m | Brown, exteremly weak, highly weathered & fractured, ] Beun-12
] + _closelyjomted,. very thickly bedded, poor quality, N 238 Pcr-81%/RaD - 33%
2] interbedded with shale 5l &-{|upc - 11 29.5m - 29.61
21 21 21

End of Lo 30 (m

3 @ Disturbed L} SPT Sample 9 ) LL: L(iqui)d Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 3 of 3

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM



Log BH-8(B)

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation: 36.531-m g Soil Testing Services

S . . = . I = . .

= Client :Techno Consultant International E GWL:2.5 (m) Easting: 326655.0872 2 Geotechnical Engineers and

2| Location :Port Qasim 5 Drill Date:03.02.20.16 Northing: 2747948.265 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S

! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
£ Sle Lithology Description Field Tests g = g = ) < ol 3 = Remarks &
222 gy p 3 2 2 | S el e = ~|3 2| & e 2 = Comments
5 £ o o 2 |2 g g8 s x| > §|lza S| 3 © a
23 E 8 s Slglglgle e > 3| F g elglgls 2|28 2l°
? * 25583 |2 % g® -
10 20 30 40 50 0| @ o g

o

i S D. . i i

. Yéh‘)wmh brown, fine to coarse gravelly . .
= Sl .

il 1] SP“‘ID *35 ecesodd | |sw-sM|28.7/60.7/10.6 NLL| - |NPI| 5 |1.45| 1.52 7.8 § § lspT-1
] Yellowish brown, dense to very dense, fine to coarse ] ]
] grained, some gravels, little silt ] ]

1= 7 ]
o] ] 507 o] @ ISPT -2
‘rt b wt {

i 1 50 i Hspr-3
N N _J|SPT Drive - 210mm
I.OA b LDA I.DA
<] U 50 16 S SPT-4

. . I SPT Drive - 230m
~] ~] ~]

] U 30 i - +lspT-5
@] o] o]
o ] SAND *2g | sM 70 | 30 NLL| - |NPI|21.2| 1.56 | 1.89 o [|SPT-6

] Yellowish brown, very dense, silty fine to coarse grained ] ]
o i o ol

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services

Printed On 22/02/2016 By TC-PC\ZAEEM




Log BH-8(B)

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:36.531-m s
S . . = . I = . .
= Client :Techno Consultant International E GWL:2.5 (m) Easting: 326655.0872 2 Geotechnical Engineers and
2| Location :Port Qasim 5 Drill Date:03.02.20.16 Northing: 2747948.265 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S
! : Unit . ’
Sieve Analysis Atterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EIE| P s |E| o . | (grfem3) £ £
~ o o ~
g | % Lithology Description Field Tests € g_ 8 S| = — S 0| & N :? g_ Egmzﬁé
2|8 s |8 2|28 ¢Sl cle s <« | gl g~ £l = 2
a0 | g [a) 3 _‘5 [ : AR 2 S| F o8| ol an % 2|z 8 a0
? * I B R BT e -2 B R e
10 20 30 40 50 0| @ o g
S SAND = o]
] 1} | Yellowish brown, very dense, silty fine to coarse grained *50 | ] ] SPT.7
N { _JISPT Drive - 120mm
=N = =l
N L) SPﬂ\lD. ' . . 50 ] SM 80.2/19.8 NLL| - |NPI|21.5[1.42| 1.73 S PsPT-8
. Y_tlet owish brown, very dense, fine to coarse grained, little . ~1SPT Drive - 350mm
- Si - -
o] b [l (ol
o~ i ]
i L *50 | . -|sPT-9
N 4 | |SPT Drive - 340mm
3 3 3
9] L) 50 #1592 Coll
End of Log @ 15 (m) SPT-10
SPT Drive - 320mm
o | @ Disturbed L} SPT Sample o | LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
L o
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.52.2015.816 Licensed to : Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM




Log BH-09

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.406-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International 2 GWL:Not Encountered Easting: 328636.9458 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:14.01.2016 Northing: 2746974.619 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ = a ~ o S =
© . - . 18} S . | L Remarks &
g §' 2 Lithology Description Filed Tests g ﬁ % g sl ool ol oIS 8| E E ﬁ Comments
81 0|§ o8 SIS 8 S8 8 E x| > 5|z 5| 3 © 8
a 3 o 3lo S| XS S| > 3| F| L L 8183 2|zl o 3 a
: JHEE B R s T Ee
10 20 30 40 50 0| o g
°] gAND i : ) ]
. rown, fine to coarse grained, traces of gravel & silt .
] |
- U gAND - |SPT-1
] rownish yellow, very dense, gravelly fine to coarse 1/SPT Drve - 190mm
] grained, traces of silt ]
ol 1] @ 1|SPT-2
~ - |SPT Drve - 60mm
<] ¥
] 1) SP-SM|35.8/57.1| 7.1 NLL| - |NPI| 10| 1.89| 2.08 7.3 § § Rspr.s
N _JSPT Drve - 240mm
I.DA I.DA
<l U *507: © JSPT-4
4 -|SPT Drve - 60mm
~] ~]
1 U SAND SM | 2.4|74.8/2238 NLL| - |NPI|11.8/ 1.6 | 1.79 lspT-5
o Brown, very dense, fine to coarse grained, some silt & oy | Drve - 80mm
] traces of gravel ]
o u 1507 i o ||sPT-6
~ ~ - |SPT Drve - 70mm
o ol ol
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui



Log BH-09

Elevation:29.406-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) s
2 . . c . £
= Client :Techno Consultant International 2 GWL:Not Encountered Easting: 328636.9458 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:14.01.2016 Northing: 2746974.619 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
- g - Test Limits Weight Test Consolidation S Tests -
E|IE > s El o _| (grfem3) X =
EE 38 £ S 5 £
© . - ’ 18} S - | L Remarks &
g §' 2 Lithology Description Filed Tests ; ﬁ 8 g sl ool ol oIS 8| E E ﬁ Comments
81 0|§ o8 SIS 8 S8 8 E x| > 5|z 5| 3 © 8
o 3 a 3ol IS=S 2| S |FlLg & 818ls & Elalgl®
? * 25583 |2 % g® -
10 20 30 40 50 0| @ o g
S SAND = o]
] L} | Brown, very dense, fine to coarse grained, some silt & *50 | ] ] SPT.7
] traces of gravel 1 W[SPT Drve - 450mm
=N = =l
N L) SILT 50 - o ML 44 23 (726 35.8/25.1/10.7/17.5| 1.57 | 1.84 S PsPT-8
] Borwnish grey, very hard, clayey, some sand & traces of ] TSP Drve - 450mm
. gravel . .
o] [l (ol
o~ i ]
i L *50 | . -|sPT-9
7 7 _1|SPT Drve - 100mm
< < <
— ] ]
oy o ] o]
End of Log @ 15 (m) SPT-10
SPT Drve - 250mm
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui



Log BH-09(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:7.255-m g Soil Testing Services

2 . . c . £

= Client :Techno Consultant International E GWL:3.3 (m) Easting: 326980.3220 2 Geotechnical Engineers &

2| Location :Port Qasim 5 Drill Date:03.02.2016 Northing: 2745380.0480 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk

! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
|- : - ) 8 - O S —1 8 = Remarks &
g §' % Lithology Description Filed Tests ; ﬁ a Slel = = ; g S E E ﬁ Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
a0 | g a] 3l ol S X AR 2 S| F o8| ol an % 2|z 38|~ 0
? * JHEEEIEE R - R
10 20 30 40 50 0| o g

] Fill Material ] 1

] Brownish grey, gravelly fine to coarse grained sand, ] ]

. some silt | ] ]
] I | |

] v 12 1| swm |81|501]418 NLL| - |NPI|10.4) 157| 1.73 785 |R | dlspr.q

- - o S] -
N o~ S|
“llo " "sAND ! ] >][sPT-2

] Brownish grey, medium dense, silty fine to coarse grained, ] ]

4 traces of gravel | - 4
<] <] ¥

] 1) 17 4 IsPT-3
@] ] o]
<] ] 8"_1_ 2 3 o M 1.458.3/40.3/35.9/26.1| 9.8 (20.9| 1.6 | 1.93 S llsPT-4

. rey, soft, clayey, traces of sand . .
~] ~] ~]

1 + 1 0.05 - |ubs -1 (7.50 - 8.00m)
| L 3 | o JSPT-5
o 1l 8AND *26 o] o [|sPT-6

. rey, medium dense, silty fine grained - .
o i o ol

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 3

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui




Log BH-09(A)

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:7.255-m s
£ ; i E ) g £ _ _
= Client : Techno Consultant International E GWL:3.3 (m) Easting: 326980.3220 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:03.02.2016 Northing: 2745380.0480 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
" : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits Wf'gr}; Test Consolidation < Tests —_
EEF 3 El g o | (@rfem3) s E
£ Sle Lithology Description Filed Tests g = g = ) < ol 3 = Remarks &
222 gy p 3 2 2 | S el e = ~|3 2| & e 2 = Comments
@ £ 9 o 2 e 28|28 x| S| E| = 5| < . @
o9 g a} s 5SS e >3 |Fl8|lSlgla gl 2|z/8 =0
? * I B R BT e -2 B R e
10 20 30 40 50 CHIRG Flo &
o ] o
SE AND . I . i = =
. grey, medium dense, silty fine grained i . .
] L] *18 ] HspT-7
bl ball =l
N L) SILT 20 - o M1 10 {59.7/29.3|NLL| - |NPI|24.5[ 1.7 | 2.12 S PsPT-8
] Reddish grey, very stiff to hard, non-plastic, some clay, ] ]
1 traces of sand & gravel . ]
&8 7] 7
J 1] *39 J dlspT-9
< | < | < |
— - ]
0o L ‘a3 o o
= - CLAYSTONE e & 1SPT - 10
. . LYY LY o o ;
] + | Yellowish brown, extremely weak, highly weathered & roery " 7]|SPT Drive - 220mm
. fractured, closely jointed, thickly bedded, good quality, ey i ' . z;" '11000/ U
=l interbedded with thin layer of friable sandstone oA 9 G R -100% /RAD - 76%
] yerrr il “uDC - 1 (15.65 - 16.02m)
i ] i ]
] SANDSTONE LTS JRun-2
. . e e 0, 0/
- Yellowish brown, extremely weak, highly weathered & ey ere —JCR - 100% /RQD - 59%
— . . ] - - -
] + fragtured, very thickly bedded, poor to good quality of Sellseny | ] |VPe-2(17.40-17.58m)
] argillaceous vl ]
2y |® i 2 2 JRun-3
. + BeEne] | ~ICR - 100% / RQD - 37%
] ey B “HuDC - 3 (18.40 - 18.58m)
Ve S
o e TlerT) o o
o~ o - ]
4 S vl ¥ ol R 4
] | s +|Run - 4
o n e o | S ||CR -80% / RQD - 36%
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 3
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Log BH-09(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:7.255-m g Soil Testing Services
L2 . . c . £
£ Client :Techno Consultant International I GWL:3.3 (m) Easting: 326980.3220 > Geotechnical Engineers &
O . . o . . . .
2| Location :Port Qasim 5 Drill Date:03.02.2016 Northing: 2745380.0480 § Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
2= § 2 Test Limits (\é\:fclg% Test Consolidation| . Tests 2
= % Z Lithology Description Filed Tests é £ 8 = g < < §: = Remarks &
AHE 5 5 2|88 ¢sglglese®|. « &F . = §|  Comments
- 2 SlelgelEglgE > 3|2 8|2 el Ll 2|z/8l |0
& ele |25 I T 8§l &% 3/ =|o|ld|2 7 |a Q| 0
* o 3 hlo|lo oo FRRS b n
L 10 20 30 40 50 o o a
DB ' SANDSTONE e N-BUDC - 4 (20.00 - 20.22m)
] Yellowish brown, extremely weak, highly weathered & i i
] - fractured, very thickly bedded, poor to good quality of ] ]
S +  argillaceous ] </|Run-5
4 4 -|CR-73% /RQD - 10%
] ] T|ubc-5(21.30-21.42m)
NN INB INB
N N N
i | | ] —-|Run -6
a + ] 0.64 NCR-100% / RQD - 46%
™ o ™
N - - |UDC -6 (22.90 - 23.19m
T S S JRun-7
. . 4ICR-73% /RQD - 31%
] + ] HUDC - 7 (24.70 - 24.85m)
el | el
- - -
J ¥ 4 4.07 -|Run-8
] ] _||CR - 95% / RQD - 60%
{{=] [{=] w0
N N N-BUDC - 8 (25.65 - 25.97m)
NI L N 5 |Run-9
4 4 - |CR-100% /RQD - 77%
] ] T|ubc-927.15-27.37m)
© | 0 | © |
~N - [\ N
i u i +Run-10
] ] _JCR-100% / RQD - 76%
[=2} (o2} f=2}
N - -/ |UDC - 10 (29.60 - 29.80m,
- + - 07 -
o ol ol
i Endof Log @ 30 (m) _ i i _
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample -% PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 3 of 3

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
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Log BH-10

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.371-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 327013.0285 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:12.01.2016 Northing: 2746973.4181 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
- g - Test Limits Weight Test Consolidation S Tests -
E|IE > s El o _| (grfem3) X =
EE 38 £ S 5 £
= © . - ’ = 18} S - | L - Remarks &
= §' 2 Lithology Description Filed Tests ; £ @ slel e B = 8| E E =3 Comments
5 £ o o 2 |2 g g8 s x| > §|lza S| 3 © a
23 E 8 s Slglglgle e > 3| F g elglgls 2|28 2l°
§ * sl 5582z |2 %2« -4
10 20 30 40 50 0| @ o g
°] gAND o ] ] ]
. rown, silty fine grained . .
] I.J | | -
B SAND B ||SPT-1
] Greyish brown, loose to very dense, fine to coarse Y ] ]
. grained, some silt & traces of gravel 9 .
T il o] «IsPT-2
I’ ] 5071 @1] SM |8.8/66.125.1 NLL| - |NPI| 9.4 1.66| 1.82 73|15 |8 |olspT-3
4 4 3 |3 4
~ ~ - |SPT Drive - 90mm
<] <] ¥
i 1 50 1 Hspr-4
N N _JSPT Drive - 110mm
I.DA LDA mA
got ] *507 Lot «ot SPT-5
- { - -1ISPT Drive - 80mm
~] ~] ~]
] L 50 | 1l sm |3.9|681| 28 NLL| - |NPI| 13| 1.66| 1.88 1lspT-6
1 1 _1|SPT Drive - 80mm
o] 1 | ]
o | ] Y50 EE k] o | o ||SPT-7
] ! SANDSTONE T{JT{J; ] 02 7|Run -1
o Yellowish brown, extremely weak, highly weathered & EyCyos I ' o [CR - 51%/RQD - 41%
4 LG A0 E0 O a0,
BE~—49- -69m)
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui



Log BH-10

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.371-m g Soil Testing Services

2 . . c . £

= Client :Techno Consultant International E GWL:Not Encountered Easting: 327013.0285 2 Geotechnical Engineers &

2| Location :Port Qasim 5 Drill Date:12.01.2016 Northing: 2746973.4181 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk

! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
R : - ) 8 - O S — —1 8 = Remarks &
g §' 2 Lithology Description Filed Tests g ﬁ % g sl ool ol oIS 8| E E ﬁ Comments
81 0|§ o8 SIS 8 S8 8 E x| > 5|z 5| 3 © 8
o 3 a 3ol IS=S 2| S |FlLg & 818ls & Elalgl®
? * 25583 |2 % g® -
10 20 30 40 50 0| @ o g

R fractured, very thickly bedded, poor to good quality of | =

] argillaceousof argillaceous “50] ] ]
] SAND N _ISPT Drive - 120mm
=l Brownish grey, very dense, fine to coarse grained, some =i =

] silt & traces of gravel 4] ]
N L) 501 ] SM | 1.6|73.1/25.3 NLL| - |NPI| 95| 1.66 1.82 S PsPT-8

E - -1|SPT Drive - 250mm
9] 19 2]

i L *50 | . -|sPT-9
7 7 _1|SPT Drive - 200mm
3 13 3
oy o ju] o]

End of Log @ 15 (m) SPT-10
SPT Drive - 30mm

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui




Log BH-10(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation:8.657-m g Soil Testing Services

2 . . c . £

= Client :Techno Consultant International E GWL:3.8 (m) Easting: 326977.3078 2 Geotechnical Engineers &

2| Location :Port Qasim 5 Drill Date:06.02.2016 Northing: 2745501.377 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk

! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ | <= a ~ ) S =
© . - . 18} S . | L Remarks &
g §' 2 Lithology Description Filed Tests g ﬁ a Slel = = = 8| E E ﬁ Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
0|0 | a) IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
? * €l 55 8|2z 2 %5 2« S
10 20 30 40 50 0| o g
] Fill Material ] ]
] Brownish grey, loose, gravelly fine to coarse grained ] ]
. SAND, traces of silt | . .
] | ] a

] u 5 1| sP |40.3|59.4| 0.3 NLL| - |NPI| 9.8| 1.7 | 1.87 735 |8 | dlspr.q

4 A o |o i
N o~ S|
o] U gAND 2 o @ |SPT-2

4 rownish grey, very loose, fine grained, some silt 4 J

NI Y ] ]
<] <] ¥

] U >4 i HIsPT-3
@] ] o]
<] ] SILT 5 G ML | 1|94/544/352/326252| 7.4|12.2 1.65| 1.85 S llsPT-4

] Greyish brown, medium stiff, clayey, traces of gravel & ] ]

. sand . .
~] ~] ~]

] + ] 0.11 1|ups -1
@ | L) Fx g o M 0.4 |54.6| 45 [38.4/29.8/ 8.6| 20 | 1.57| 1.88 @ JSPT-6
o] ] CLAY 6 / o cL 1.2 43.5/55.3/31.3/21.9| 9.4 |25.1| 1.59 | 1.99 & |spT-7

] Greysih brown, medium stiff, silty, traces of sand //// ] ]
=X A< =1

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 3

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
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Log BH-10(A)

Elevation: 8.657-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:30 (m) g
=4 . . c . £
£ Client : Techno Consultant International ° GWL:3.8 (m) Easting: 326977.3078 > Geotechnical Engineers &
o . . © . . N .
2| Location :Port Qasim 5 Drill Date:06.02.2016 Northing: 2745501.377 § Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
" : Unit . .
Sieve Analysis Aterberg . Direct Shear A Chemical
~| 18 - Test Limits (Wr;aclg% Test Consolidation S Tests -
EIEIR 8 £l g S : 5 = Remarks &
s @ i ipti i s 9 [ S . —~ L <
= §l 2 Lithology Description Filed Tests g = % Slelalel ol ol o S g | & %J g = Comments
86 & ? 18 3 SISLIEEIET 2228 5lglglslzlzg s
5 ~| £ e 2 K IC) 2
? * JHEEEIEE R - R
10 20 30 40 50 CHIRG Flo &
o ] o o
S8 LAY. . e i = =
. u 8reyS|h brown, medium stiff, silty, trace sand i o . .
4 M e 00 %} *18 2TeEd] ISPT-8
i EAND. . I cdopdl | i
- rownish yellow, medium dense to very dense, silty fine caobd | .
=l grained cgikdd o =l
o i ]
B + | SANDSTONE 50 AT | vas SPspT-9
. ; ; rerenes I : -1SPT Drive - 290mm
] m | Yellowish brown, extremely weak, highly weathered & Skl ]
. fractured, closely jointed, very thickly bedded, fair quality Selplely . z;” '11000/ | RQD - 5%
el of friable, interbedded with thin layer of claystone at bttt | e e (109V30Q_ 19.45m)
] laces Zoyeriay .
1 m P sl - |Run-2
N Y2 _||CR-100% / RQD - 57%
< ) < <
3 e =-HUDC -2 (14.77 - 14.96m)
. e fepe ey — —
] + S| ]
%/l |, |SANDSTONE Sese kil Lo 2 |Run-3
1 _ ) vy . +|CR-97% /RQD - 51%
] Yellowish brown, extremely weak, highly weathered & s B lone.5 (1550 15.52
. fractured, very thickly bedded, closely jointed, fair to good oyl - |upe -3 {15.30 - 18.52m)
=N quality of argillaceous, friable g S 3
1 u i +Run -4
N e | _JCR-100% / RQD - 62%
~ Ryl .
5 iy el = |UDC - 4 (17.50 - 17.70)
4 e fepe ey - -
i + (DX (V] i i
] Shras | ]
— B LIS — —
o] | e < JRun-5
. vz -CR-88%/RQD - 63%
] e I TuDC -5 (19.00 - 19.45m)
B LIS
o + AT o | o |
™ oo ™
i ’ L'Ei—,’ ] +|Run -6
S i o S 1ICR - 87% / RQD - 64%
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
%. CIshelby / U4 SZGroundwater Level ‘3| PI: Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
= I
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 3

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
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Log BH-10(A)

5 Project :Coal Unloading Terminal o Depth:30 (m) Elevation: 8.657-m g Soil Testing Services

L2 . . c . £

£ Client :Techno Consultant International I GWL:3.8 (m) Easting: 326977.3078 > Geotechnical Engineers &

O . . o . . . .

2| Location :Port Qasim 5 Drill Date:06.02.2016 Northing: 2745501.377 § Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk

! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
2= § 2 Test Limits (\é\:fclg% Test Consolidation| . Tests 2
= % Z Lithology Description Filed Tests é £ 8 = g < < §: = Remarks &
AR |8 5|82 g glecez .|« 8T, = |  Commens
- 2 SlelgelEglgE > 3|2 8|2 el Ll 2|z/8l |0
] ele |25 I T 8§l &% 3/ =|o|ld|2 7 |a Q| 0
; gl slp|5|2 8|80 g =T = @
10 20 30 40 50 o =lo g

N SANDSTONE i S-JUDC -6 (19.60 - 19.97m)

i 'Yellowish brown, extremely weak, highly weathered & i i

] fractured, very thickly bedded, closely jointed, fair to good ] ]
a7 [ ] . ; . B <1|Run-7

. + |quality of argillaceous, friable - 1.84 -

4 4 - |crR-70% 1 RQD - 53%

] ] T|ubc -7 21.00-21.25m)
NN INB INB
N N N

3 + 3 |

i | | ] —|Run -8
] ] _BCR-77%/RQD - 52%
(3] o (2]
N - - |UDC - 8 (22.35 - 22.55m)
3 L 3] 0.86 I JRun-9

. . <|CR - 82% / RQD - 62%

] ] HuDC -9 (24.15 - 24.37m)
0| w0 | 0|
- - -

1 u 1 - |Run-10
] ] _||CR - 84% /RQD - 78%
{{=] [{=] w0
N R N-HUDC - 10 (26,60 - 26.85m

- + - -
1 ™ 5 5/ [Run-11

4 4 - |crR-100% / RQD - 82%

] ] 7 |upc - 11 (28.10 - 28 40m
2] + & &

i u i Frun-12
] ] _JCR-100% / RQD - 84%
& + Q] 1.16 &-{|upc - 12 29.10 - 29.61m
o ol ol

i Endof Log @ 30 (m) _ i i _

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample -% PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 3 of 3

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
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Log BH-11
5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation: 29.240-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International 2 GWL:Not Encountered Easting: 328839.5589 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:15.01.2016 Northing: 2746971.733 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
|- : - ) 8 - O S —1 8 = Remarks &
g §l % Lithology Description Filed Tests ; -.g_ a Slel = = ; g S S| D2 -.g_ Comments
o) £ %) [ o2 Sl gl s v | & €l = E|l = ® O
0|0 | a) IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
? * 25583 |2 % g® -
20 30 40 50 0| o g
o
i SAND. o . i i
. Yéh‘)wmh brown, silty fine to coarse grained, . .
- Ll 1
] L1 gAND ) — . 20 *T“—Gr 1l sm 63.5/36.5 NLL| - |NPI| 43| 1.75| 1.83 7.4 § 5 Jlspr-1
] rown, medium dense, silty fine to coarse grained, ] ]
o~ N N
o] L SILT 35 . @ || ML |04/263/733 NLL| - |NPI| 12 | 1.66| 1.86 @ |sPT-2
] Brown, hard, non-plastic, some sand & traces of gravel ] ]
¥] <] ]
i 1] gAND . ) ) 50 + sm |73|77.7 15 NLL| - |NPI1|12.8/ 1.72| 1.94 HspT-3
N rown, dense to very dense, fine to coarse grained, little 7 ]
w| to some silt & traces of gravel ] w]
& ] Y43 & SM |12]76.9/21.9 NLL| - |NPI| 9.1|1.66) 1.81 S WSPT-4
~] dedehdd =] S
] ] 47 éi % ] lspT-5
4 ] i 4 4
sy |, SANDSTONE et i -1
] Yellowish brown, extremely weak, highly weathered & oy ere B 14.21 JCR -67%/RAD - 35%
. fractured, very thickly bedded, poor to excellent quality oyoriv |UBC - 1815 -8.39m)
- . s forg s ) 1 T
o] m | of friable LI o o Run-2
1 e i -{|cR - 100% / RQD - 87%
1 + cvecve Bl 2244 |upc -2 (9.60 - 9.85m)
o VY] o o
o | @ Disturbed L} SPT Sample o | LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
2 2
2 + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level '% Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
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Log BH-11

Soil Testing Services

P Project :Coal Unloading Terminal s Depth:19.5 (m) Elevation: 29.240-m s
2 ) . c . =
= Client :Techno Consultant International 2 GWL:- Not Encountered Easting: 328839.5589 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:15.01.2016 Northing: 2746971.733 g  Material Testing Laboratory
% Job No.:K15-1185-101 2| Logged By:AL Rev. BY:MZS 8 www.sts.com.pk
. ] Unit . .
Sieve Analysis Aterberg - Direct Shear P Chemical
~ I3 - Test Limits Weight Test Consolidation =~ Tests -
EE > s € " . (gr/cm3) s €
= | = . o ) a = O S o = Remarks &
g_ §| ;g Lithology Description Filed Tests ; g g S PN E N N ; g < E g g_ Comments
8 0|5 o 18 s SEC|ElEE 2288 g0l 2z x84 8
3 g Ee) ~ > - ~ j= > = ~ o O IS o o O
cl= &8 a7 T Olao|lg| 2 & ol o
*SPT gl &lajo|2| > o | = Pre
10 20 30 40 50 o 1o n.
= SANDSTONE . S frp A = =
. Yé‘\CI)WISII%r_OWH, extremly weak, highly weathered & LTI
: B | fractured, thickly bedded, poor to excellent quality of Zvs e Run -3
b friable errr BN HICR-95% / RQD - 96%
4 Yy 161 &
= g | —-/|UDC -3 (11.02 - 11.21m)
J rErer J
7 LS LT 7 7
SN 1] EAND _ . ) * 45— preterie N SM | 2.2(63.4/34.4 NLL| - |NPI|18.5/ 1.67|1.98 S hsPT-6
. rown, dense, silty fine to coarse grained, traces of grav . i
7] {7 9
. L t44 . +|sPT-7
3] 3] 3
- 1) * 5 Lagigt Bl 16 |39.9|44.1/25.4|20.6| 4.8 [12.7| 1.67 | 1.88 .
4] GLAY [SILT . . s 2 a[ePT-8
4 sreyish brown, very hard, silty clay / clayey silt, traces of . - |SPT Drive - 350mm
. fine“grained sand A . .
e //// < 7]
: 1! * 50,7 /] : : SPT-9
. // . |\ SPT Drive - 200mm
S 7 A5 S
o 1 *5cr'/ @&t @ BSPT - 10
- - - -
1 A ] -1/ SPT Drive - 250mm
i P i i
Y VA ]
o] éAND ] . . ' 50 T 2 9 ||sPT-11
4 reyish brown, very dense fine to coarse grained, little silt 535 4 -| [sPT Drive - 240mm
] End of Log @ 19.5 (m) ] ]
3 @ Disturbed L) SPT Sample [ LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S =+ Undisturbed 4 Water Sample -% PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é_ I Shelby / U4 SZGroundwater Level E Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
3 M Core Cutter £ | NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 3
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Log BH-12

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.155-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International 2 GWL:Not Encountered Easting: 329032.9825 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:14.01.2016 Northing: 2746971.733 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
|- : - ) 8 - O S —1 8 = Remarks &
g §' % Lithology Description Filed Tests ; ﬁ a slel e | ; g S E E ﬁ Comments
@ £ 9 o 2 e 28|28 x| S| E| = 5| < . @
0|0 | a) IR AR IR > 3| E|lo|l 2 glals 3|1£13| 3 a)
? * 25583 |2 % g® -
10 20 30 40 50 0| @ o g
°] gAND i ] ] ]
. rown, fine to coarse grained, some gravel . .
- Ll -
J L1 8AND . — *24 J-ﬁE‘-‘-ﬁ‘”-fr 1l swm 64.9/35.1 NLL| - |NPI| 8.2| 1.6 | 1.73 7.3 'g g IlspT-1
] reyish brown, medium dense to dense, silty fine to ] ]
T coarse grained | |
o] U 38 o @ [|sPT-2
‘rt p wt {
] 1) *48. 4 IsPT-3
@] 9] o]
<] 1] SILT * 5O <] ML 45.6/32.7|21.7|NLL| - | NPI|14.5[ 1.67| 1.91 S llsPT-4
] Yellow, hard, fine to coarse grained sandy, some clay ] ]
~] ~] ~]
1 1 50 4 -lsPT-5
1 1 _1|SPT Drive - 80mm
GJA UDA d)A
o 1) gAND *50 o | o [|sPT-6
- rown, very dense, silty fine to coarse grained, traces of - - |SPT Drive - 60mm
1 gravel J ]
o i o ol
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui




Log BH-12

Elevation:29.155-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) s
2 . . c . £
= Client :Techno Consultant International 2 GWL:Not Encountered Easting: 329032.9825 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:14.01.2016 Northing: 2746971.733 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
~| 18 - Test Limits (Wr;eclggt) Test Consolidation S Tests -
EIEIR g £l g S : 5 = Remarks &
) i ioti i Q S ~ ~IE
g §l 2 Lithology Description Filed Tests g g_ % g A PR PN PN N - 8| %. g g_ Comments
o) £ %) O A EARIERARABIES ~x | S| E| = 5 ® O
0|0 = a s 5SS e 2 3 |F 88 glgls 3|z 8lgl°
: s 588228 ° %5 g g CEa
20 30 40 50 O =l o g
SL BANA very dense, silty fine to coarse grained, traces of ™ ™
] 1) gravel’ ’ ! * 50 i i | smM | 3.3|626/34.1 20.6| 1.74| 2.1 Nspr-7
o u i - SPT _Dnve -860mm
< CLAYSTONE =l o ||Run-1
] Brown, extremely weak to very weak, highly weathered & ] 352 7[R -87%/RQD - 0%
- fractured, very thickly bedded, very poor to fair quallity of, - -|UBE - 1(11.80 - 11.80)
o] Y linterbedded with thin layers of shale S S PspT-8
o] [l (ol
o~ i ]
i | i -|Run -2
J + 4 12.43 4
H H _|ICR - 100% / RQD - 66%
< < <
= = —=-HUDC -2 (13.75-13.91m)
0| 0 0}
it i i
End of Log @ 15 (m)
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
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Log BH-13

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.050-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 329232.2844 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:12.01.2016 Northing: 2746971.0231 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
£ Sle Lithology Description Filed Tests g = g ) < ol 3 = Remarks &
222 gy p 3 2 2 | S el e = ~|3 2| & e 2 = Comments
o) £ %) [ o2 SAEARAR A EARN R v | & €l = = ® O
o9 g a} IR AR IR > S| F g Elglg 5 2|z 38|a0e
? * 25583 |2 % g® -
10 20 30 40 50 0| @ o g
o
. AND . . . .
. grown, silty fine grained . .
- Ll 1
] L1 SPﬂ\lD *21 JT-G‘”-T 1| sm |o0.8|59.3/39.8 NLL| - |NPI|12.6 1.66| 1.87 7.6 'g g Jlspr-1
] Yellowish brown, medium dense to dense, silty fine to ] ]
] coarse grained, traces of gravel ] ]
o] U 46| | @ [|SPT-2
‘rt p wt {
| L1 SﬁFD- . _ _ N sp |14.3/82.1] 3.6 NLL| - |NPI|16.6 1.84 | 2.15 HspT-3
N Yellowish brown, very dense, fine to coarse grained, little ] _J|SPT Drive - 250mm
0] gravel, traces of silt o] o
<l L <] & JISPT-4
~] ~] ~]
] U i +lspT-5
1 u 1 _|JRun-1
] + |SANDSTONE @ 0.83 ©_HCR - 100% / RQD - 51%
] Yellowish brown, extremely weak, highly weathered & ] JuDC - 1(8.10-8.35m)
. fractured, thickly bedded, fair quality of argillaceous 2 ey .
o] ] Sﬁ[‘lD *50 o A1 O S [|SPT-6
- Yellowish brown, very dense, fine to coarse grained, some 235 - - |SPT Drive - 350mm
. silt & traces of silt el ]
o SEEEA] o o
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level '5 Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
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Log BH-13

Elevation:29.050-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) s
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 329232.2844 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:12.01.2016 Northing: 2746971.0231 g  Material Testing Laboratory
*|  Job No.:K15-1185-101 8| Logged By:AL Rev. BY:MZS 8 www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
~| 18 - Test Limits Wf'grg Test Consolidation S Tests -
EE|lf s | E| o . | (gr/em3) £ E
|- : - ) 8 - O S —1 8 = Remarks &
g §l ;'Q’ Lithology Description Filed Tests g g_ a Slel = = ; g S %. E g_ Comments
O £ %) © > Sl gl s ~ | S| E| =~ = ® o
09| g a IR AR IR > S| F g Elglg 5 2|z 38|a0e
? * 25583 |2 % g® -
10 20 30 40 50 ORI Elo g
S SAND = o]
] L} | Yellowish brown, very dense, fine to coarse grained, some *50fbgedsEal B SM | 45/69.2(262  [NLL| - |NPI|[14.6 1.66| 1.9 Rspr.7
. silt & traces of gravel . .
bl ball =l
5] | ™ [SANDSTONE ] Sfrun-2
] Yellowish brown, extremely weak, highly weathered & ] JCR -80% /RAD -27%
. fractured, thickly bedded, poor to fair quality of . -|UDC -2 {13.35 - 13.60m)
2 argillaceous 2] 2]
J + i 1.22 4
i | | i -|Run -3
a N _||CR-93% /RQD - 70%
< < <
= + = 10.81 —-HUDC - 3 (14.29 - 14.49m)
0| 0 0}
it i i
End of Log @ 15 (m)
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
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Log BH-14

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation: 29.011-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 329416.3391 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:10.01.2016 Northing: 2746970.729 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EIE| P s |E| o . | (grfem3) £ £ )
- : - ) 8 O S —1 8 = Remarks &
g §' % Lithology Description Filed Tests ; ﬁ a Slel = = < o | & S| D2 ﬁ Comments
& £ @ o| O 2|8 |8 sl e 3 v | & | & E| = oy
o 0|3 [a} RIS S > 3| Fl8lelaelalg 2|z 8 e
? * I B R BT e -2 B R e
10 20 30 40 50 0| @ o g
°] gAND i ) . i .
. rown, fine to coarse grained, some silt . .
- Ll -
1 U sANo - *14 J-ﬁF-ﬁ‘”-Gr 1| sm |3.2]|72.1/247 NLL| - |NPI| 8.2|1.89| 2.04 7.6 S § IlspT-1
~ Brown, medium dense fo very dense, fine to coarse 1 1
] grained, some silt & traces of gravel 7 ]
o] L 6 o] @ ISPT -2
‘rt p wt {
i 1 50 i Hspr-3
N N _WSPT Drive - 60mm
LDA ] LDA I.DA
<] U * 50 16 S SPT-4
. . - SPT Drive - 350mm
S 2l < <
] 1] SILT *35 e ik 1) me 32.4/47.7/19.9/NLL| - |NPI|15.2[ 1.66| 1.91 ] SPT-5
5] Brown, dense to very dense, fine to coarse grained sandy; & &
] little clay i ]
o U * 50 o o [|SPT-6
~ ~ - |SPT Drive - 60mm
o ol ol
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui



Log BH-14

P Project :Coal Unloading Terminal s Depth:16 (m) Elevation:29.011-m g Soil Testing Services
=4 . . c . =
= Client :Techno Consultant International P GWL:- Not Encountered Easting: 329416.3391 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:10.01.2016 Northing: 2746970.729 g  Material Testing Laboratory
% Job No.:K15-1185-101 2| Logged By:AL Rev. BY:MZS 8 www.sts.com.pk
. ] Unit . .
Sieve Analysis Aterberg - Direct Shear P Chemical
~ I3 - Test Limits Weight Test Consolidation =~ Tests -
EE > s € " . (gr/cm3) s €
= | = . o ) a = O S o = Remarks &
g_ §| %_ Lithology Description Filed Tests ; g ) Slel e | ; g < E o g_ Comments
o5 E ) o| 2 |22 Q|88 < x| & E| o 51 = ® o]
[a] ] o 5 S = |2 = 2| S| F| L8 &8 0l vl = =) T|o A [a]
9] S1E8l= & T2 = (=) @Al D /0|0 2 T | @ ©
*SPT gl glojo|l2| & 3| = o
10 20 30 40 50 o Flo a
3] EILT . ) | ‘ ‘ | ‘ = =]
. 1) \Brown, medium dense to very dense, fine to coarse i . :
: grained sandy, little clay / 50 . -1 SPT -Diive - 350mm
i gAND L . . 4
=N rown, dense to very dense, silty fine to coarse grained, =1 =1
] traces of silt 4] ]
g | - 9] fser-s
<] 1% 9]
] 1 * 50 1l sm |1.3|555/43.2 NLL| - |NPI|21.3) 1.66| 2.01 Ilspr-9
< 1 <] < )
] ) ]
all (M TSR o {JspT-10
- - - |SPT Drive - 260mm
gl |y gl <l
End of Log @ 16 (m) SPT-11
SPT - Drive 150mm
3 @ Disturbed L) SPT Sample [ LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S =+ Undisturbed 4 Water Sample -% PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é_ I Shelby / U4 SZGroundwater Level E Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
3 M Core Cutter £ | NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
Printed On 23/02/2016 By STS_LAB-PC\Zaeem Siddiqui



Log BH-15

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation: 29.129-m g Soil Testing Services

2 . . c . £

= Client :Techno Consultant International E GWL:Not Encountered Easting: 329614.9429 2 Geotechnical Engineers &

2| Location :Port Qasim 5 Drill Date:05.01.2016 Northing: 2746970.0578 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk

! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ -~ a ~ o S =
© . - ’ 18} S - | L Remarks &
g §' 2 Lithology Description Filed Tests ; ﬁ a Slel = = = 8| E E ﬁ Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
0|0 | a) IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
§ * sl 5582z |2 %2« -4
10 20 30 40 50 0| o g

°] SAND . .

] Brown, silty fine to coarse grained, traces of gravel ] ]
- Ll 1

J L1 gAND *33 "“E‘-‘-ﬁ‘”-fr 1l swm 65.6/34.4 NLL| - |NPI| 6.1|1.85 1.96 7.6 § g IlspT-1
] rown, dense to very dense, silty fine to coarse grained ] ]
o~ N N
o] U 38 o @ [|sPT-2
‘rt p wt {

i 1 50 i Hspr-3
@] 9] o]
<] ] gILT * 50 o M 22 |45.3|32.7|NLL| - |NPI| 9.6|1.66| 1.82 S llsPT-4

. rown, very hard, clayey, some sand . ~JSPT Drive - 60mm
~] ~] ~]

] " "SaND 50 1 -lsPT-5
o Brown, very dense, silty fine to coarse grained, traces of - oo 1 Drive - 30mm

i gravel 9 i
o U * 50 o o [|SPT-6

~ ~ - |SPT Drive - 50mm
o ol ol

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

%. CIshelby / U4 SZGroundwater Level ‘3| PI: Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

= [

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui



Log BH-15

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:29.129-m s
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 329614.9429 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:05.01.2016 Northing: 2746970.0578 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
- g - Test Limits Weight Test Consolidation S Tests -
E|IE > s El o _| (grfem3) X =
EE 38 £ S 5 £
© . - . 18} S . | L Remarks &
g §l 2 Lithology Description Filed Tests g ﬁ % g sl ool ol oIS 8| %. E ﬁ Comments
81 0|§ o8 SIS 8 S8 8 E x| > 5|z 5| 3 © 8
o 3 a 3ol IS=S 2| S |FlLg & 818ls & Elalgl®
? * 25583 |2 % g® -
10 20 30 40 50 0| @ o g
S SAND = o]
] L} | Brown, very dense, silty fine to coarse grained, traces of 50, ] |
] gravel 1 IISPT Drive - 60mm
=N = =l
oy M 50 5 SfspT-8
B B -1 SPT Drive - 60mm
o] [l (ol
o~ i ]
] 1] *50] 4 1| sm |25|62.1/35.4 NLL| - |NPI|16.4 1.87 | 2.18 Ilspr-9
7 7 _1|SPT Drive - 80mm
< < <
— ] ]
24y ootk 2]
End of Log @ 15 (m) SPT-10
SPT Drive - 60mm
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui




Log BH-16

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:30.044-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 329821.7550 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:03.01.2016 Northing: 2746967.411 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ -~ a ~ o S =
© . - ’ 18} S - | L Remarks &
g §' 2 Lithology Description Filed Tests ; ﬁ a Slel = = = 8| E E ﬁ Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
0|0 | a) IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
§ * JHEE R R -
10 20 30 40 50 0| o g
°] gAND o ] ] ]
. rown, silty fine grained . .
T ] .
A SAND 9 ] Sl
] Brown, loose to very dense, fine to coarse grained, ] Jser-1
. traces of gravel & silt 9 .
| L1 | o~ S|
o 1) 17 1] SM |13.6/66.6/19.8 NLL| - |NPI| 48| 157|165 7718 |3 | olspT-2
i i S s i
<] U 5071 <] <
4 1 —|sPT-3
o U “ND 50 o] SM [17.1607 222 NLL| - |NPI|12.4] 1.85] 2.08 o SPT Drive - 200mm
. grown, very dense, fine to coarse grained, some silt & . -
. little gravel . .
&) Y *507] Oy S PSPT- 4
4 4 —|SPT Drive - 20mm
~] ~] ~]
J L1 50| 1 -|SPT-5
1 1 _1|SPT Drive - 30mm
d)A ooa G)A
o L gAND * 50 | sM 69.6|30.4, NLL| - |NPI| 15| 1.75| 2.01 o [|SPT-6
. rown, very dense, silty fine to coarse grained - - |SPT Drive - 30mm
o i o ol
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2

NovoLAB (HID) 2.35.2014.307 Licensed to : Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui




Log BH-16

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation: 30.044-m s
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 329821.7550 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:03.01.2016 Northing: 2746967.411 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ = a ~ =) S =
© . - . 18} S . | L Remarks &
g §l 2 Lithology Description Filed Tests g ﬁ a Slel = = = 8| %. E ﬁ Comments
O £ %) © > Sl gl s ~ | S| E| =~ = ® o
0|0 | a) IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
? : JHEE B R 2 T Ee
10 20 30 40 50 0| @ Flo g
S gAND L . = =]
. rown, very dense, silty fine to coarse grained . .
] 1 *50] 4 ASPT-7
N { _JISPT Drive - 20mm
=N = =l
oy M 50 5 SfspT-8
B B -1 SPT Drive - 60mm
o] [l (ol
o~ i ]
i L *50 | ] -|sPT-9
7 7 _1|SPT Drive - 80mm
< < <
— ] ]
0] :* 5 0] 0
- 50 - “IspPT-10
End of Log @ 15 (m) SPT-
SPT Drive - 60mm
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2
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Log BH-17

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation: 30.276-m g Soil Testing Services

2 . . c . £

= Client :Techno Consultant International E GWL:Not Encountered Easting: 329814.6573 2 Geotechnical Engineers &

2| Location :Port Qasim 5 Drill Date:03.02.2016 Northing: 2746733.431 S| Material Testing Laboratory

3 2 £

o
% Job No.:K15-1185-101 a| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgr}’t Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ -~ a ~ o S =
© . - ’ 18} S - | L Remarks &
g §' 2 Lithology Description Filed Tests ; ﬁ a Slel = = s 8| E E ﬁ Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
a0 | g a] IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
§ * sl 5582z |2 %2« -4
10 20 30 40 50 0| o g

o

. AND ) . . . . .

. 8rey|sh yellow, fine to coarse grained, little silt . .
] i =

] 1] hpdst; 1| sm | 7.8|77.7|145 NLL| - |NPI| 4.4|1.89] 1.97 75|18 | ]

: SAND a1 22 R S |8 | Hjsrrn
e Yellow, very dense, fine to coarse grained, little silt & « o SFT Drive - 330mm

] traces of gravel 7 ] ]
o] ] 507 o] @ ISPT -2

4 { - |sPT Drive - 350mm
*t ey wt {

i 1] SAND *35 --!%wq:ﬂL _Hsw-sm| 16 |75.2 8.8 NLL| - [NPI| 2.9 1.66|1.71 Hspr-3
. Yellow, dense, fine to coarse grained, little gravel & . .

] traces of silt sigdabdd | ]
<] U *46 | o] S JSPT-4
r\t b ,\t '\t

] U SAND *48. 1| sm | 24]67.2[304 NLL| - |NPI| 7 | 16| 1.71 1lspT-5
o] Yellowish brown, dense to very dense, silty fine to coarse ] ]

] grained, traces of gravel 1 ] ]
o U * 50 o o [|SPT-6

~ ~ - |SPT Drive - 230mm
o ol ol

o | @ Disturbed L} SPT Sample o | LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

2 2

2 + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2
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Log BH-17

Elevation:30.276-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) s

2 . . c . £

= Client :Techno Consultant International E GWL:Not Encountered Easting: 329814.6573 2 Geotechnical Engineers &

2| Location :Port Qasim 5 Drill Date:03.02.2016 Northing: 2746733.431 g  Material Testing Laboratory

*|  Job No.:K15-1185-101 8| Logged By:AL Rev. BY:MZS 8 www.sts.com.pk

. . Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits (Wr;eclggt) Test Consolidation < Tests —
E|E|P 5 |E| g = 13 E Remarks &
t ; - : Q S ~1 8 emarks
g §' % Lithology Description Filed Tests ; ﬁ a Slel = = ; g S E E ﬁ Comments
o) £ %) [ o2 Sl gl s v | & €l = = ® O
0|0 | a 3 ol S = AR 2 S| F o8| ol an % 2|z 38|~ 0
? * ¢ 55| &l22 8 0 g2 g7 R00
10 20 30 40 50 0| @ o g

ER SAND S =l

] 1} | Yellowish brown, dense to very dense, silty fine to coarse “ 501 ] Aepr.7
] grained, traces of gravel 1 W[sPT Drive - 50mm
=N = =l
oy M 50 5 SfspT-8

7 n -11SPT Drive - 60mm
] [l s
o~ i ]

. L TO0FEEE st o +|sPT-9
7 - fderdd | _|[SPT Drive - s0mm
3 + | SANDSTONE ST 0.99 S fRun- 1

] Yellowish brown, extremely weak, highly weathered e PCR-75% /RQD -27%
9] & fractured, thickly bedded, poor quality of friable e o o |UDC - 1(13.80 - 14.10m)

End of Log @ 15 (m)

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2
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Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui




Log BH-18

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation: 25.503-m s
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 329827.6976 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:19.02.2016 Northing: 2746476.568 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
|- : - ) 8 - O S —1 8 = Remarks &
g §l ;'Q’ Lithology Description Filed Tests g ﬁ a slel e | ; g S %. E ﬁ Comments
@ £ %) o| 2 £l ElS ~ | & E| = 5| = . )
09| g a IR AR IR 2|3 |Fl8 Slglal5 3|28lgl°
§ * s g 5 8|22z % % g g 7 |Fele
10 20 30 40 50 0| o g
] SAND ] ]
] Brownish yellow, silty fine to coarse grained, traces of ] ]
. sand . .
] | |
] 1] SAND *32 1| sp |58 91|32 NLL| - [NPI| 1.2| 169 1.71 7.9 § g IlspT-1
) Brownish yellow, dense to very dense, medium to coarse e Sy
] grained, traces of silt & gravel ] ]
o] u ] @ ||SPT-2
<] <] ¥
] U i HIsPT-3
N N _J|SPT Drive - 350mm
mA LDA I.DA
<] L SAND * 50 &) SP-SM|12.7|79.7| 7.6 NLL| - |NPI|13.9] 1.86| 2.12 o spT-4
] Yellowish brown, very dense, fine to coarse grained, little ] 5P Drive - 180mm
. gravel & traces of silt . .
~] ~] ~]
] U i +lspT-5
1 1 _1|SPT Drive - 70mm
d)A CDA d)A
o u 15 o] o ||sPT-6
~ ~ - |SPT Drive - 350mm
o B ol
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2
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Log BH-18

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation: 25.503-m g
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 329827.6976 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:19.02.2016 Northing: 2746476.568 S| Material Testing Laboratory
3 2 £
o
% Job No.:K15-1185-101 a| Logged By:AL Rev. BY:MZS S www.sts.com.pk
. . Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits Wf'grg Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ = a ~ =) S =
© . - . 18} S . | L Remarks &
g §l = Lithology Description Filed Tests g g_ a slel e | o | § S| D2 é Comments
o} £ %) @ =] S8 el cls|sl3 « | &l E| =~ E| = [
g5k a AR R ARSI 23 |Fl8|e glg sl 2|z 8z 0
v * I B R BT e -2 B R e
10 20 30 40 50 0| @ o g
o
E ity § - 11" E
] 1) | Yellowish brown, very dense, silty fine to coarse grained, V50 1 sv |13.8/408/45.4 Nl - I nPil 208l 1691 2.04 j [N
] g little gravel ] ] 1T
] + _ __JSPT Drive - 90mm
- — -
=4 SANDSTONE = c{|Run -1
- . . | - - 0/ — 0,
] Brownish grey, extremely weak, highly weathered & ] ] Sgcai/"1’OR§)D1f%g
5 fractured, very thickly bedded, poor quality of argillaceous 5 5 -1(1080-11.00m)
) n n N PRun-2
- -} —_pRun
E E -+ CR-66% /RQD -21%
] + ] 0.62 ubc -2 (12,60 - 12.76m)
9 [l s
o~ i ]
i | | i -|Run -3
] ] 1|CR-93% /RQD - 33%
] + 1 0.5 1
3 3 3 UDC - 3 (14.00 - 14.18m)
9] 0 .
it i i
End of Log @ 15 (m)
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2
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Log BH-19

) Project :Coal Unloading Terminal S Depth:15 (m Elevation:29.729-m S Soil Testing Services

o . -

2 . . c . £

= Client :Techno Consultant International 2 GWL:Not Encountered Easting: 329807.8335 2 Geotechnical Engineers &

2| Location :Port Qasim 5 Drill Date:06.02.2016 Northing: 2747218.026 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk

! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits (Wr;eclggt) Test Consolidation < Tests —
ElE PR s E o < 5 Bl remarces
=\ . - ) O S PR ~1 L emarks
g §' 2 Lithology Description Filed Tests ; ﬁ a slel e I = 8| E E ﬁ Comments
o) £ %) [ o2 SAEARAR A EARN R v | & €l = = ® O
0|0 | a) IR AR IR > 3| E|lo|l 2 8l @ 5 2|z 38|a0e
? * 25583 |2 % g® -
10 20 30 40 50 0| @ o g

T | [PARin vrown. s | | A

. Yellowish brown, fine to coarse grained, trace gravels . .
™ \s(éw\?vish brown, dense, fine to coarse grained, little ™ E

] L | gravel & silt ' ' g ' 31 1| sm |13 |66.7/20.3 NLL| - |NPI| 6.4 1.66|1.77 7.6 E § 1lspr-1
N b o~ S|
o] ] SAND 50 i : @ [|SW-SM| 15 |77.4/ 7.6 NLL| - |NPI|11.4[ 1.55| 1.73 @ |sPT-2

] Yellowish brown, dense, fine to coarse grained, little ] 7[SPT Drive - 380mm

4 gravel & traces of silt {1 4
<] <] ¥

i 1 50 i Hspr-3
] 1 ] _|SPT Drive - 200mm
I.OA LDA I.DA
<] U 50 o] S SPT-4

. . - SPT Drive - 250mm
~] ~] ~]

. L s0fgesdehiy -lspT-5
1 1 _1|SPT Drive - 150mm
d)A UDA QJA

3 ‘:_l’u‘:j’ 3 3
o ] 40 EETAEESA o] SM |226|512262 NLL| - |NPI|13.2[ 1.57| 1.78 o [|SPT-6

ARy V)

] [ ] =ve vz ]
. e o1

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2
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Log BH-19

Elevation:29.729-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) g
N~ - . =4 . c
E . = . . - . .
= Cllgnt :Techno (?onsultant International 2 . GWL:Not Encountered East!ng. 329807.8335 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:06.02.2016 Northing: 2747218.026 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . -
Sieve Analysis Aterberg . Direct Shear A Chemical
~| 18 - Test Limits (Wr;eclggt) Test Consolidation S Tests -
ElElR g £l g S : 5 = Remarks &
© i ioti i Q S ~ ~IE
g §l 2 Lithology Description Filed Tests g g_ % S elalel ol ol o~ S g | & %. g g_ Comments
a0 % ® 8 SIS & g8 &S A= g Slolal S| 2 |z|Q| 4 8
b ER NI N e Bl g g &8l% s/ =882 = |z|Qlo
* § 3 D 8 ] Tz @ gl T 3 %)
10 20 30 40 50 0| @ o g
= SANDSTONE =i =
] W |Greyish brown, extremely weak, highly weathered & ] Prun-1
N 4 |fractured, very thickly bedded, very poor quality of N 168 Jlcr-62% /RQD - 16%
- H — -
o argillaceous = = |UDC - 1 (10.95 - 11.25m)
oy M 5 ] Sspr-7
. . —HSPT Drive - 300mm
1 1 +Run-2
] N _J|CR-63%/RQD - 28%
o] 2] S lupbc -2 (13.28 - 13.49m
. + 1 322 1 ( )
i | | i -|Run -3
N N _|ICR-58%/RQD - 15%
< < <
S + S 8.49 <-UDC -3 (14.10 - 14.36m)
9] 0 .
it i i
End of Log @ 15 (m)
a Disturbed L} SPT Sample o | LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
g® 2
2 + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
a|LlShelby /U4 SZGroundwater Level ‘3| PI: Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
18 :
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2
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Log BH-20

5 Project :Coal Unloading Terminal o Depth:15 (m) Elevation:28.304-m g Soil Testing Services
2 . . c . £
= Client :Techno Consultant International E GWL:Not Encountered Easting: 329791.6972 2 Geotechnical Engineers &
2| Location :Port Qasim 5 Drill Date:12.02.2016 Northing: 2747455.697 g  Material Testing Laboratory
% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk
! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ = o ~ =) S =
© . - . 18} S . | L Remarks &
g §' 2 Lithology Description Filed Tests g ﬁ a slel e B = 8| E E ﬁ Comments
@ £ %) o| 2 £l ElS x| & g| o 51 < ® @
09| g a IR AR IR 2|3 |Fl8 Slglal5 3|28lgl°
? * sl 55§22 |2 % g 2x 2 7| e
10 20 30 40 50 0| o g
°] gAND, i ; ] ]
. _Etownlsh yellow, fine to coarse, grained, some gravels & . .
- Si - -
] | |
] 1) “25 1| sp |5.1/924| 25 NLL| - [NPI|12.3)1.69| 1.9 78|18 |9 ]
] SAND ] g |8 | [P
~ Brownish yellow, medium dense to very dense, fine to 1 1
] coarse grained, traces of gravel & silt ] ]
o] L o] @ [|sPT -2
~ ~ - |SPT Drve - 450mm
¥] <] ]
] U i HIsPT-3
N N _JSPT Drve - 250mm
I.DA LDA I.DA
o) u 50 ' ey & JISPT-4
; ; ~|SPT Drve - 450mm
] = <]
] u SAND 1| sm 56.2(43.8) |NLL| - |NPI| 11| 146|162 Jlspr-5
7 Yéh‘)wish brown, very dense, silty fine to coarse grained 7 _1/SPT Drve - 350mm
[oe] o) [oe]
o] ] * 5071 o | S [|SPT-6
~ ~ - |SPT Drve - 150mm
o ol ol
3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained
S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained
é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained
& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 1 of 2
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Log BH-20

Elevation:28.304-m

Soil Testing Services

5 Project :Coal Unloading Terminal o Depth:15 (m) s

2 . . c . £

= Client :Techno Consultant International E GWL:Not Encountered Easting: 329791.6972 2 Geotechnical Engineers &

2| Location :Port Qasim 5 Drill Date:12.02.2016 Northing: 2747455.697 g  Material Testing Laboratory

% Job No.:K15-1185-101 3| Logged By:AL Rev. BY:MZS S www.sts.com.pk

! : Unit . ’
Sieve Analysis Aterberg . Direct Shear A Chemical
| ~ g —_ Test Limits W;elgrgt Test Consolidation < Tests —_
EE|lf s | E| o . | (gr/em3) £ E
~ = a ~ o S =
© . - . 18} S . | L Remarks &
% §' g Lithology Description Filed Tests g %_ % g slolelalel ol s g %, E g %_ Comments
g5 E 58 A PR EHE R L
) IR 5 8|z 2« oo @ a3 0
10 20 30 40 50 0| @ o g

ER SAND. _— . = =

. Yellowish brown, very dense, silty fine to coarse grained . .

] L) SAND * 50 + sm 82.7/17.3 NLL| - |NPI|24.2| 1.52| 1.89 Hspr-7
] Y_éh‘)wish brown, very dense, fine to coarse grained, little n _l|SPT Drve - 350mm
=N silt =1 =l
oy M 50 5 SfspT-8

E - -|SPT Drve - 450mm
o] [l (ol
o~ q ]

i L *50 | . -|sPT-9
7 7 _1|SPT Drve - 90mm
< ] < <
— ] ]
0| 0 0}
] l] 50 g =

End of Log @ 15 (m) SPT-10
SPT Drve - 70mm

3 @ Disturbed L} SPT Sample ) LL : Liquid Limit C : Cohesion Cc:Cc w : Moisture Content CD : Consolidated, Drained

S + Undisturbed = Water Sample % PL : Plastic Limit Phi : Friction Angle Cs:Cs qu : Unconfined Compression qu UU : Unconsolidated, Undrained

é. CIshelby / U4 SZGroundwater Level % Pl : Plastic Index C': Cohesion (CU) Pc : Pre-Consolidation Pressure F : Fast CU : Consolidated, Undrained

& H Core Cutter £ NPI: None PI Phi' : Friction Angle (CU) K : Permeability Coeff. S : Slow page 2 of 2
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Appendix C

Soil Profile











































































Appendix D

Laboratory Test Results



Summary of Lab. Tests

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
Sieve Analysis Test
Sample | g 0 o o Gravel | Cobble
Borehole| Depth Class D10 D30 D60 |Clay (%)| Silt (%) |Sand (%) (%) (%) LL PL
(m)
SM
BH-L | 15 | (S 0183 | 0.781 171 | 729 10 1 1
BH-1 | 45 |ML(A-4) 289 | 506 | 205 1 1
BH-1 9 ML (A-4) 173 | 438 | 378 11 1 1
SP-SM
BH-L | 15 | o0, | 0867 | 195 | 3336 5 789 | 161 1 1
SW-SM
BH2 | 15 | 0N | 0151 | 0582 | 1823 76 | 719 | 205 1 1
SM
BH-2 6 | o 0.145 35 65 1 1
BH-2 | 12 |ML(A-4) 423 | 507 7
BH-2(A)| 3 |ML(A-4) 234 | 505 | 156 | 105 1 1
BH-2(A)| 45 |ML(A-4)| 0001 | 0001 | 009 | 185 | 388 | 252 | 175 1 1
SM
BH2) | 9 | o 0087 | 0.195 266 | 73.4 1 1
SM
BH2(8) | 105 | 0.666 | 2.056 128 | 724 | 148 1 1
SM
BH2(B)| 15 | o 0081 | 0.242 286 | 669 | 45 1 1
BH-2(B)| 6 SM 0083 | 0.279 276 | 668 | 56 1 1
(A-2-4) : : : : :
BH-2(B)| 135 |ML (A-4) 508 | 468 | 2.4
SM
BH3 | 45 | () 0477 | 3.556 124 | 529 | 347 1 1
BH-3 9 SM 0.119 34 64.7 13 1 1
(A-2-4) : : :
BH3 | 15 |ML(A4) 392 | 486 | 122 368 | 307
BH-3(A)| 3 |ML(A4) 276 | 524 | 178 | 2.2 1 1
SM
BH3A) | 6 | o 0109 | 0.233 24 74.1 1.9 1 1
BH-3A)| 9 SM 029 | 2277 162 | 674 | 164 1 1
(A-2-4) : : : : :
BH3B | 3 SM 0169 | 0.309 147 | 828 25 1 1
(A-2-4) : : : : :
BH-3B | 7.5 |ML(A4) 0085 | 195 | 369 | 417 1.9 1 1
sp
BH3B | 12 | 5, | 1608 | 2857 1 02 | 596 | 402 1 1
BH-3B | 15 |ML (A-4) 37 518 | 112 1 1
SM
BH-4 3 | o 0389 | 0.945 196 | 748 | 56 1 1
BH4 | 75 |CL(A®) 538 | 434 | 28 387 | 216
ML
B4 | 12 | Mo o1 9 427 | 287
BH-4A)| 15 |ML(A-4) 241 | 388 23 141 1 1
SM
BHAA) | 6 | a 0219 | 1.601 22 | 673 | 105 1 1
BH-4(B)| 15 SM 0.077 | 0.146 289 | 693 18 1 1
S| (a2-a) : : : : '
BH-4B)| 9 SM 0089 | 0.201 256 | 721 | 23
(A-2-4) : : : : :
sp
BH-4(B)| 105 | 5, | 0839 | 2016 | 3317 3.3 83 13.7 1 1
BH-4(B)| 135 |ML (A-4) 209 | 399 | 218 | 174 1 1
SW-SM
BHS | 15 | Lo | 0103 | 0737 | 2472 84 | 727 | 189 1 1
NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services Page 1/6
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Client : Techno Consultant International

Job No.: K15-1185-101

Location : Port Qasim

Summary of Lab. Tests

Project : Coal Unloading Terminal

Soil Testing Services
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Sample i .
Borehole D(ep'?h S | D10 | D30 | D60 |Clay (%) Silt (%) Sand () Cfgyel | CobBle |y pL
m
BH5 | 75 |ML(A-4) 72 23 5
BH-5 | 135 |ML (A-6) 0212 | 1134 | 417 31 262 | 11 39.7 | 288
SW-SM
BH5(A)| 15 | Tapy | 0076 | 0353 | 1387 98 | 902
BH-5(A)| 45 |SM (A-4) 0.152 406 | 59.4 1 1
BH-5(A)| 6 | ML (A-4) 233 | 441 | 258 | 68 218 | 181
SM
BHSE) | 3 | o 0094 | 017 195 | 762 | 43 1 1
BH-5(B)| 7.5 |ML(A-4) 0079 | 233 | 356 | 411 1 1
SM
BH5(B)| 105 | ) 0318 | 2577 14 627 | 233 1 1
BH-6 3 SM 0177 | 0.805 19.8 75 5.2 1 1
(A-2-4) : : : :
CL-ML
BH6 | 75 | G 36.4 54 9.6 271 | 201
BH-6 | 105 |SM(A-4) 0171 415 55 35 1 1
SM
BH6(A) | 15 | 5 0179 | 0.665 132 | 742 | 126 1 1
SM
BH-6(A) | 75 | o 0.083 | 0.996 292 | 652 | 56 1 1
SM
BH6E)| 15 | )y 0207 | 1.467 159 | 649 | 192 1 1
BH-6(B)| 12 SM 0139 | 0214 233 | 76.7 1 1
(A-2-4) : : : :
BH-7 | 15 SM 0163 | 0.376 189 | 778 | 33 1 1
S| (a2-a) : : : : :
SW-SM
BH7 | 45 | U30N | 0145 | 0849 | 3939 82 | 582 | 336 1 1
BH-7 | 105 |ML (A-6) 356 | 388 22 3.6 39.1 26
ML
BH7 | 12| 34.6 41 28 | 216 417 | 265
BH-7(A)| 15 SM 022 | 1.849 14 61 25 1 1
S| (a2-a) : :

BH-7(A)| 7.5 | ML (A-4) 283 | 335 | 382 198 | 163
BH-7(A)| 9 |ML(A4) 339 | 341 | 313 | 07 197 | 163
BH-8 | 15 |SM(A4) 0.306 372 | 572 | 56 1 1

sp
BHE | 45 | 5, | 0361 | 0014 | 26 28 | 784 | 188 1 1
BH-8 9 ML (A-4) 309 | 339 | 352
BH-8 | 105 |ML (A-4) 26.1 40 334 | 05
SM
BH-8A) | 15 | o 0132 | 0.607 27 | 647 | 126 1 1
SM
BHB(A) | 45 | )y 0081 | 0218 288 | 708 | 04 1 1
BH-8(A)| 75 ML 58.2 40 18 408 | 257
5 | ate . . .
SW-SM
BH8E)| 15 | o 0535 | 2.804 106 | 607 | 287 1 1
BH-8B)| 9 SM 0076 | 0.19 30 70 1 1
(A-2-4) : :
BH-8(B)| 12 SM 0104 | 0.187 198 | 80.2 1 1
(A-2-4) ' : : :
ATTERBERG LIMITS TEST
Borehole Sample Depth (m) Soil Class Liquid Limit (LL) Plastic Limit (PL)
BH-2 12 ML (A-4) 35.1 27
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Summary of Lab. Tests

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
Borehole Sample Depth (m) Soil Class Liquid Limit (LL) Plastic Limit (PL)
BH-2(B) 135 ML (A-4) 325 23.2
BH-3 15 ML (A-4) 36.8 30.7
BH-4 7.5 CL (A-6) 38.7 21.6
BH-4 12 ML (A-7-6) 42.7 28.7
BH-5 7.5 ML (A-4) 27.4 19.6
BH-5 13.5 ML (A-6) 39.7 28.8
BH-5(A) 6 ML (A-4) 21.8 18.1
BH-6 7.5 CL-ML (A-4) 27.1 20.1
BH-7 10.5 ML (A-6) 39.1 26
BH-7 12 ML (A-7-6) 41.7 26.5
BH-7(A) 75 ML (A-4) 19.8 16.3
BH-7(A) 9 ML (A-4) 19.7 16.3
BH-7(A) 10.5 33.6 25.8
BH-8(A) 7.5 ML (A-7-6) 40.8 25.7
Density & Moisture Test
Borehole Sample Depth (m) Soil Class Moisture Content (%) Dry Density (gr/cm3)
BH-1 1.5 SM (A-2-4) 6.44 1.6
BH-1 4.5 ML (A-4) 9.6 1.58
BH-1 9 ML (A-4) 14.67 1.54
BH-1 15 SP-SM (A-2-4) 4.38 1.61
BH-2 1.5 SW-SM (A-2-4) 7.41 1.48
BH-2 6 SM (A-2-4) 9.14 1.5
BH-2 12 ML (A-4) 13.07 1.4
BH-2(A) 3 ML (A-4) 7.45 1.45
BH-2(A) 45 ML (A-4) 13.54 1.45
BH-2(A) 9 SM (A-2-4) 9.69 1.54
BH-2(A) 10.5 SM (A-2-4) 12.48 151
BH-2(B) 15 SM (A-2-4) 7.87 1.52
BH-2(B) 6 SM (A-2-4) 8.95 1.42
BH-2(B) 135 ML (A-4) 20.1 1.42
BH-3 45 SM (A-2-4) 7.87 1.659
BH-3 9 SM (A-2-4) 10.92 1.656
BH-3 15 ML (A-4) 14.01 1.685
BH-3(A) 3 ML (A-4) 5.68 1.662
BH-3(A) 6 SM (A-2-4) 15.86 1.659
BH-3(A) 9 SM (A-2-4) 8.71 1.705
BH-3B 3 SM (A-2-4) 10.93 1.659
BH-3B 7.5 ML (A-4) 20.46 1.499
BH-3B 12 SP (A-2-4) 5.92 1.667
BH-3B 15 ML (A-4) 19.26 1.556
BH-4 3 SM (A-2-4) 5.25 1.56
BH-4 7.5 CL (A-6) 15.62 1.52
BH-4 12 ML (A-7-6) 10.21 1.61
BH-4(A) 15 ML (A-4) 6.63 1.856
BH-4(A) 6 SM (A-2-4) 11.86 1.587
BH-4(B) 15 SM (A-2-4) 7.75 1.597
BH-4(B) 9 SM (A-2-4) 10.84 1.698
BH-4(B) 10.5 SP (A-2-4) 6.12 1.658
BH-4(B) 135 ML (A-4) 10.89 1.688
BH-5 15 SW-SM (A-2-4) 5.6 1.58

NovoLAB (HID) 2.52.2015.816 Licensed to:
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Summary of Lab. Tests

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
Borehole Sample Depth (m) Soil Class Moisture Content (%) | Dry Density (gr/cm3)
BH-5 7.5 ML (A-4) 10.85 1.55
BH-5 13.5 ML (A-6) 14.17 1.49
BH-5(A) 15 SW-SM (A-2-4) 16.83 1.569
BH-5(A) 45 SM (A-4) 21.26 1.487
BH-5(A) 6 ML (A-4) 10.91 1.654
BH-5(B) 3 SM (A-2-4) 10.52 1.659
BH-5(B) 75 ML (A-4) 13.02 1.569
BH-5(B) 10.5 SM (A-2-4) 11.79 1.663
BH-6 3 SM (A-2-4) 5.12 1.597
BH-6 7.5 CL-ML (A-4) 16.84 1.654
BH-6 10.5 SM (A-4) 15.24 1.627
BH-6(A) 15 SM (A-2-4) 4.67 1.54
BH-6(A) 75 SM (A-2-4) 5.7 1.54
BH-6(B) 15 SM (A-2-4) 2.63 1.6
BH-6(B) 12 SM (A-2-4) 16.8 1.54
BH-7 1.5 SM (A-2-4) 441 1.559
BH-7 4.5 SW-SM (A-2-4) 9.18 1.845
BH-7 10.5 ML (A-6) 18.63 1.658
BH-7 12 ML (A-7-6) 20.79 1.633
BH-7(A) 15 SM (A-2-4) 3.88 1.745
BH-7(A) 75 ML (A-4) 12.24 1.656
BH-7(A) 9 ML (A-4) 10.25 1.547
BH-8 1.5 SM (A-4) 8.02 1.665
BH-8 4.5 SP (A-2-4) 18.44 1.547
BH-8 9 ML (A-4) 13.57 1.755
BH-8 10.5 ML (A-4) 13.96 1.744
BH-8(A) 15 SM (A-2-4) 14.39 1.54
BH-8(A) 45 SM (A-2-4) 15.58 1.52
BH-8(A) 7.5 ML (A-7-6) 27.88 1.45
BH-8(B) 15 SW-SM (A-2-4) 4.99 1.45
BH-8(B) 9 SM (A-2-4) 21.23 1.56
BH-8(B) 12 SM (A-2-4) 21.47 1.42
Unconfined Compression Test
Borehole Sample Depth (m) Soil Class Diameter (cm) Height (cm) qu (kg/lcm2)
BH-2 12.6 7.455 9.561 1.55
BH-2 13.8 7.33 9.654 1.37
BH-2(A) 16.8 5.929 8.356 1.14
BH-2(A) 19.8 6.137 9.734 1.91
BH-2(A) 22.8 5.421 9.238 3.66
BH-2(A) 27.3 6.225 10.31 3.07
BH-2(B) 14.3 6.618 9.574 3.08
BH-3(A) 12.3 6.8 9.482 1.01
BH-3(A) 16.8 5.922 11.539 6.05
BH-3(A) 19.8 6.191 10.287 100.35
BH-3(A) 22.8 5.369 6.7 7.44
BH-3(A) 27.3 5.641 10.696 10.35
BH-4(A) 14 6.208 9.813 2.59
BH-4(A) 18.3 6.503 9.821 2.43
BH-4(A) 22.8 6.546 10.336 2.88
BH-5 14.1 5.985 8.548 0.42
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Summary of Lab. Tests

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
Borehole Sample Depth (m) Soil Class Diameter (cm) Height (cm) qu (kg/cm?2)
BH-5(A) 21.3 6.404 9.94 0.76
BH-5(A) 28.8 6.104 12.249 500.07
BH-6 9.3 4.599 10.458 13.76
BH-6 12.6 5.708 12.259 21.34
BH-6(A) 13.8 5.902 9.543 318.34
BH-6(A) 18 6.012 9.564 0.9
BH-6(A) 18.5 6.644 10.169 1.5
BH-6(B) 13.9 5.242 8.982 411
BH-7 14.7 6.025 9.586 0.82
BH-7(A) 12.5 6.405 9.885 1.47
BH-7(A) 16.8 6.054 9.149 0.77
BH-7(A) 27.2 6.588 9.215 0.58
BH-8 11 8.654 6.087 4.46
BH-8 13.9 10.088 6.381 1.75
BH-8(A) 7.8 7.063 10.907 0.27
BH-8(A) 12.6 6.86 10.454 1.18
BH-8(A) 21.3 6.805 11.868 1.89
BH-8(A) 25.8 6.926 10.566 3.2
BH-8(A) 28.8 591 6.931 2.8
Chemical Test Results
Borehole Sample Depth (m) Soil Class # Value
BH-1 1.5 SM (A-2-4) 9 0.26
BH-1 1.5 SM (A-2-4) 2 7.45
BH-1 1.5 SM (A-2-4) 6 0.03
BH-2 1.5 SW-SM (A-2-4) 9 0.31
BH-2 15 SW-SM (A-2-4) 6 0.05
BH-2 15 SW-SM (A-2-4) 2 7.65
BH-2(A) 3 ML (A-4) 6 0.02
BH-2(A) 3 ML (A-4) 2 7.56
BH-2(A) 3 ML (A-4) 9 0.25
BH-2(B) 15 SM (A-2-4) 9 0.29
BH-2(B) 15 SM (A-2-4) 6 0.02
BH-2(B) 15 SM (A-2-4) 2 7.55
BH-3 45 SM (A-2-4) 6 0.06
BH-3 45 SM (A-2-4) 2 7.71
BH-3 45 SM (A-2-4) 9 0.33
BH-3(A) 3 ML (A-4) 9 0.21
BH-3(A) 3 ML (A-4) 6 0.03
BH-3(A) 3 ML (A-4) 2 7.4
BH-3B 3 SM (A-2-4) 9 0.36
BH-3B 3 SM (A-2-4) 6 0.09
BH-3B 3 SM (A-2-4) 2 7.54
BH-4 3 SM (A-2-4) 2 7.45
BH-4 3 SM (A-2-4) 6 0.05
BH-4 3 SM (A-2-4) 9 0.54
BH-4(A) 15 ML (A-4) 9 0.45
BH-4(A) 15 ML (A-4) 6 0.09
BH-4(A) 15 ML (A-4) 2 7.58
BH-4(B) 15 SM (A-2-4) 6 0.04
BH-4(B) 15 SM (A-2-4) 2 7.44
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Project : Coal Unloading Terminal
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Borehole Sample Depth (m) Soil Class # Value
BH-4(B) 15 SM (A-2-4) 9 0.41
BH-5 3 2 7.65
BH-5 3 6 0.07
BH-5 3 9 0.32
BH-5(A) 15 SW-SM (A-2-4) 9 0.29
BH-5(A) 15 SW-SM (A-2-4) 2 7.95
BH-5(A) 15 SW-SM (A-2-4) 6 0.07
BH-5(B) 3 SM (A-2-4) 2 7.59
BH-5(B) 3 SM (A-2-4) 6 0.05
BH-5(B) 3 SM (A-2-4) 9 0.46
BH-6 3 SM (A-2-4) 9 0.32
BH-6 3 SM (A-2-4) 2 7.88
BH-6 3 SM (A-2-4) 6 0.08
BH-6(A) 15 SM (A-2-4) 9 0.41
BH-6(A) 15 SM (A-2-4) 2 7.62
BH-6(A) 15 SM (A-2-4) 6 0.06
BH-6(B) 15 SM (A-2-4) 2 7.52
BH-6(B) 15 SM (A-2-4) 6 0.09
BH-6(B) 15 SM (A-2-4) 9 0.52
BH-7 1.5 SM (A-2-4) 2 7.8
BH-7 1.5 SM (A-2-4) 6 0.02
BH-7 1.5 SM (A-2-4) 9 0.23
BH-7(A) 15 SM (A-2-4) 2 7.89
BH-7(A) 15 SM (A-2-4) 9 0.52
BH-7(A) 15 SM (A-2-4) 6 0.07
BH-8 1.5 SM (A-4) 9 0.35
BH-8 15 SM (A-4) 6 0.05
BH-8 15 SM (A-4) 2 7.56
BH-8(A) 15 SM (A-2-4) 2 7.58
BH-8(A) 15 SM (A-2-4) 6 0.03
BH-8(A) 15 SM (A-2-4) 9 0.25
BH-8(B) 15 SW-SM (A-2-4) 2 7.85
BH-8(B) 15 SW-SM (A-2-4) 6 0.06
BH-8(B) 15 SW-SM (A-2-4) 9 0.34
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Summary of Lab. Tests

Project : Gl for Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International

Job No.: K15-1185-101

Location : Port Qasim
Sieve Analysis Test
Sample | g 0 o o Gravel | Cobble
Borehole| Depth Class D10 D30 D60 |Clay (%)| Silt (%) |Sand (%) (%) (%) LL PL
(m)
SP-SM
BH09 | 45 | o) | 0169 | 079 | 4.08 7.1 571 | 35.8 1 1
BH-09 | 75 SM 0165 | 0.495 228 | 748 2.4 1 1
' (A-2-4) : : : : '

BH-09 | 12 |GM (A-6) 2.639 45.4 23 316 358 | 251
BH-09(A) 1.5 |SM(A-4) 0.288 418 | 501 8.1 1 1
BH-09(A) 6 |ML(A-4) 403 | 583 1.4 359 | 26.1
BH-09(A) 12 |ML (A-4) 293 | 597 10 1 1 1

SM
BH-10 3 | a2 015 | 0.603 251 | 66.1 8.8 1 1
BH-10 | 75 SM 0079 | 0.166 28 68.1 3.9 1 1
' (A-2-4) : : : '
BH-10 | 12 SM 0164 | 0.539 253 | 731 16 1 1
(A-2-4) : : : : '
sp
BH-10(8) 15 | 7| 0839 | 1974 | 48 03 504 | 40.3 1 1
BH-10(A) 6 |ML(A-4) 352 | 544 9.4 1 326 | 252
BH-10(A) 8 |ML(A-4) 45 54.6 0.4 384 | 208
BH-10(A) 9 | CL(A-4) 553 | 435 1.2 313 | 219
BH-11 | 1.5 |SM (A-4) 0211 365 | 635 1 1
BH-11 3 |ML(A-9) 733 | 26.3 0.4 1 1
SM
BH-1L | 45 | 0165 | 0.294 15 77.7 73 a1 a1
BH-11 6 SM 0115 | 0.201 219 | 76.9 1.2 1 1
(A-2-4) : : : : '

BH-12 | 15 |SM(A-4) 0.199 351 | 64.9 1 1

BH-12 6 |ML(A-4) 0146 | 217 | 327 | 456 a1 1

BH-13 | 15 |SM(A-4) 0.136 398 | 59.3 08 a1 a1

sp

BH13 | 45 | 57, | 008 | 0194 | 0588 36 821 | 14.3 a1 a1

BH-13 | 105 SM 0092 | 0.777 262 | 69.2 45 1 1

S (A2-9) : : : : '
BH-14 | 15 SM 011 | 0301 247 | 721 32 a1 a1
' (A-2-4) ' : : : '
BH-14 | 7.5 |ML (A-4) 199 | 477 | 324 1 1
BH-14 | 135 |SM (A-4) 0.113 432 | 555 1.3 1 1
SM

BH15 | 15 | 0.208 344 | 656 1 1

BH-15 6 |ML(A-4) 327 | 453 22 a1 a1

BH-15 | 135 |SM (A-4) 0175 354 | 621 25 a1 a1

SM
BH-16 3 | o 0246 | 1.724 198 | 666 | 13.6 a1 a1
BH-16 5 SM 0152 | 1.482 22 | 607 | 171 1 1
(A-2-4) : : : : :
SM
BH-16 O | (aou) 0.16 304 | 69.6 a1 a1
BH-17 | 15 SM 0202 | 0.771 145 | 777 7.8 1 1
' (A-2-4) : : : : '
SW-SM
BHL7 | 45 | Ny | 0105 | 0634 | 1809 8.8 752 16 a1 a1
BH-17 | 75 SM 0.191 304 | 67.2 2.4 1 1
' (A-2-4) : : : '
sp
BH18 | 15 | 57, | 0150 | 0224 | 0459 32 91 5.8 a1 a1
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Summary of Lab. Tests

Project : Gl for Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
Sample i .
Borehole| Depth | (ous | D10 | D30 | D60 |Clay (%) Silt(%) Sand (%) Gravel | Cobble | 1, pL
(m)
SP-SM
BH-18 6 (A-2-2) 0.116 0.247 0.769 7.6 79.7 12.7 -1 -1
BH-18 10.5 |[SM (A-4) 0.224 45.4 40.8 13.8 -1 -1
SM
BH-19 1.5 (A-2-4) 0.195 0.947 20.3 66.7 13 -1 -1
SW-SM
BH-19 3 (A-2-2) 0.119 0.73 1.973 7.6 77.4 15 -1 -1
BH-19 | 9 SM 0108 | 0.537 22 | 512 | 226 1 1
(A-2-4) : : ' ' '
SP
BH-20 1.5 (A-2-4) 0.857 1.571 2.678 2.5 924 51 -1 -1
BH-20 7.5 SM (A-4) 0.151 43.8 56.2 -1 -1
SM
BH-20 10.5 (A-2-4) 0.154 0.207 17.3 82.7 -1 -1
ATTERBERG LIMITS TEST
Borehole Sample Depth (m) Soil Class Liquid Limit (LL) Plastic Limit (PL)
BH-09 12 GM (A-6) 35.8 25.1
BH-09(A) 6 ML (A-4) 35.9 26.1
BH-10(A) 6 ML (A-4) 32.6 25.2
BH-10(A) 8 ML (A-4) 384 29.8
BH-10(A) 9 CL (A-4) 31.3 21.9
Density & Moisture Test
Borehole Sample Depth (m) Soil Class Moisture Content (%) Dry Density (gr/cm3)
BH-09 4.5 SP-SM (A-2-4) 10.02 1.888
BH-09 7.5 SM (A-2-4) 11.83 1.597
BH-09 12 GM (A-6) 17.49 1.569
BH-09(A) 15 SM (A-4) 10.45 1.569
BH-09(A) 6 ML (A-4) 20.94 1.598
BH-09(A) 12 ML (A-4) 24.54 1.697
BH-10 3 SM (A-2-4) 9.44 1.659
BH-10 7.5 SM (A-2-4) 12.98 1.659
BH-10 12 SM (A-2-4) 9.48 1.659
BH-10(A) 15 SP (A-2-4) 9.78 1.698
BH-10(A) 6 ML (A-4) 12.16 1.654
BH-10(A) 8 ML (A-4) 20.05 1.569
BH-10(A) 9 CL (A-4) 25.13 1.588
BH-11 1.5 SM (A-4) 4.32 1.754
BH-11 3 ML (A-4) 12.03 1.659
BH-11 4.5 SM (A-2-4) 12.76 1.719
BH-11 6 SM (A-2-4) 9.1 1.659
BH-12 15 SM (A-4) 8.22 1.598
BH-12 6 ML (A-4) 14.51 1.666
BH-13 15 SM (A-4) 12.65 1.658
BH-13 4.5 SP (A-2-4) 16.55 1.845
BH-13 10.5 SM (A-2-4) 14.65 1.659
BH-14 15 SM (A-2-4) 8.17 1.888
BH-14 7.5 ML (A-4) 15.16 1.659
BH-14 13.5 SM (A-4) 21.27 1.659
BH-15 1.5 SM (A-2-4) 6.1 1.854
BH-15 6 ML (A-4) 9.61 1.659
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Summary of Lab. Tests

Project : Gl for Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
Borehole Sample Depth (m) Soil Class Moisture Content (%) | Dry Density (gr/cm3)
BH-15 13.5 SM (A-4) 16.37 1.874
BH-16 2 4.81 1.569
BH-16 5 SM (A-2-4) 12.35 1.854
BH-16 9 SM (A-2-4) 14.99 1.754
BH-17 1.5 SM (A-2-4) 4.35 1.886
BH-17 4.5 SW-SM (A-2-4) 2.87 1.66
BH-17 7.5 SM (A-2-4) 6.99 1.597
BH-18 1.5 SP (A-2-4) 1.25 1.688
BH-18 6 SP-SM (A-2-4) 13.91 1.857
BH-18 10.5 SM (A-4) 20.75 1.688
BH-19 1.5 SM (A-2-4) 6.45 1.659
BH-19 3 SW-SM (A-2-4) 11.35 1.547
BH-19 9 SM (A-2-4) 13.18 1.565
BH-20 1.5 SP (A-2-4) 12.28 1.689
BH-20 7.5 SM (A-4) 10.98 1.458
BH-20 10.5 SM (A-2-4) 24.25 1.524
Unconfined Compression Test
Borehole Sample Depth (m) Soil Class Diameter (cm) Height (cm) qu (kg/cm?2)
BH-09(A) 7.5 6.996 12.274 0.05
BH-09(A) 15.65 5.848 9.811 4.1
BH-09(A) 229 6.493 9.588 0.64
BH-09(A) 25.65 6.397 10.39 4.07
BH-09(A) 29.6 6.545 9.051 0.7
BH-10 9.59 5.818 7.06 0.2
BH-10(A) 7.5 6.561 12.448 0.11
BH-10(A) 12.3 6.648 11.459 3.36
BH-10(A) 15.3 6.264 10.147 1.03
BH-10(A) 21.2 6.332 10.827 1.84
BH-10(A) 24.15 6.32 8.753 0.86
BH-10(A) 29.1 6.448 11.571 1.16
BH-11 8.15 5.903 11.67 14.21
BH-11 9.6 5.554 11.78 22.44
BH-11 11.02 7.61 15.049 1.61
BH-12 115 6.326 11.236 3.52
BH-12 13.75 7.77 15.4 12.43
BH-13 8.1 5.808 9.599 0.83
BH-13 13.35 5.273 7.966 1.22
BH-13 14.29 5.825 6.786 10.81
BH-17 14.2 5.789 8.66 0.99
BH-18 12.6 6.512 8.078 0.62
BH-18 14 6.343 9.415 0.5
BH-19 10.95 6.554 10.266 1.68
BH-19 13.28 6.245 10.547 3.22
BH-19 14.1 5.662 8.67 8.49
Chemical Test Results
Borehole Sample Depth (m) Soil Class # Value
BH-09 45 SP-SM (A-2-4) 6 0.05
BH-09 45 SP-SM (A-2-4) 9 0.29
BH-09 4.5 SP-SM (A-2-4) 2 7.3
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Client : Techno Consultant International

Job No.: K15-1185-101

Location : Port Qasim

Summary of Lab. Tests

Project : Gl for Coal Unloading Terminal

Soil Testing Services

Borehole Sample Depth (m) Soil Class # Value
BH-09(A) 15 SM (A-4) 2 7.82
BH-09(A) 15 SM (A-4) 6 0.15
BH-09(A) 15 SM (A-4) 9 0.79
BH-10 3 SM (A-2-4) 2 7.3
BH-10 3 SM (A-2-4) 6 0.07
BH-10 3 SM (A-2-4) 9 0.65
BH-10(A) 15 SP (A-2-4) 9 0.88
BH-10(A) 15 SP (A-2-4) 2 7.3
BH-10(A) 15 SP (A-2-4) 6 0.17
BH-11 1.5 SM (A-4) 9 0.27
BH-11 1.5 SM (A-4) 6 0.09
BH-11 1.5 SM (A-4) 2 7.4
BH-12 1.5 SM (A-4) 9 0.37
BH-12 1.5 SM (A-4) 6 0.07
BH-12 1.5 SM (A-4) 2 7.3
BH-13 1.5 SM (A-4) 6 0.07
BH-13 1.5 SM (A-4) 2 7.6
BH-13 1.5 SM (A-4) 9 0.55
BH-14 1.5 SM (A-2-4) 6 0.12
BH-14 1.5 SM (A-2-4) 9 0.66
BH-14 1.5 SM (A-2-4) 2 7.6
BH-15 1.5 SM (A-2-4) 2 7.6
BH-15 1.5 SM (A-2-4) 9 0.55
BH-15 1.5 SM (A-2-4) 6 0.06
BH-16 3 SM (A-2-4) 2 7.66
BH-16 3 SM (A-2-4) 9 0.24
BH-16 3 SM (A-2-4) 6 0.05
BH-17 15 SM (A-2-4) 9 0.67
BH-17 15 SM (A-2-4) 6 0.05
BH-17 15 SM (A-2-4) 2 7.46
BH-18 15 SP (A-2-4) 9 0.49
BH-18 15 SP (A-2-4) 2 7.9
BH-18 15 SP (A-2-4) 6 0.06
BH-19 15 SM (A-2-4) 9 0.66
BH-19 15 SM (A-2-4) 2 7.6
BH-19 15 SM (A-2-4) 6 0.15
BH-20 15 SP (A-2-4) 6 0.02
BH-20 15 SP (A-2-4) 9 0.16
BH-20 15 SP (A-2-4) 2 7.81
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Sieve Analysis Test

Project : Coal Unloading Terminal
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

Soil Testing Services

—e—BH1@15(M) ——w@=BH1@45(M) .....q.- BH-1@9(m)
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N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
&)
- 17.1 72.9 10 '
28.9 50.6 20.5 -
- 61.1 37.8 1.1
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)
BH-1 1.5 - 0.183 0.461 0.781 0.572 - - - N/A SM A-2-4
BH-1 45 0.001 0.005 0.021 0.028 0.893 28 - - N/A ML A-4
BH-1 9 - - - - - - - - N/A ML A-4
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Project :
Client :
Job No.:

Location :

Sieve Analysis Test

Coal Unloading Terminal

Techno Consultant International
K15-1185-101

Port Qasim

Soil Testing Services

— - BH1@15(M} ——.g=BH2@1.5(M)  .....g.. BH-2@ 6 (m)
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N A O Particle Size (mm)
Particle Distribution
@
Clay Silt Sand Gravel 2
o
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- 7.6 71.9 20.5
- 35 65 -
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
{nE\ (mm) (mm) (mm) (mm)
BH-1 15 0.867 1.95 2.877 3.336 1.315 3.848 - - N/A SP-SM A-2-4
BH-2 1.5 0.151 0.582 1.219 1.823 1.231 12.073 - - N/A SW-SM | A-2-4
BH-2 6 - - 0.111 0.145 - - - - N/A SM A-2-4
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Sieve Analysis Test

Project : Coal Unloading Terminal

Client : Techno Consultant International

Job No.: K15-1185-101

Location : Port Qasim

Soil Testing Services

——e— BH-2@ 12 (M) ——9=BH2(A) @3 (M} .....9-. BH-2(A) @ 4.5 (M)
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N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
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- 57.3 25.2 17.5
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)

BH-2 12 0.001 0.001 0.005 0.01 0.1 10 - - N/A ML A-4
BH-2(A) 3 - - - - - - - - N/A ML A-4
BH-2(A)| 4.5 - - - 0.09 - - - - N/A ML A-4
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Project :
Client :
Job No.:

Location :

Sieve Analysis Test

Coal Unloading Terminal

Techno Consultant International
K15-1185-101

Port Qasim

Soil Testing Services

——0— BH2(A)@9 (M) ——.9= BH-2(A) @ 10.5 (M) ++.+.9-. BH-2(A) @ 12 (M)
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N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
&)
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- 12.8 72.4 14.8
27.9 59.1 13 -
Classification
Boreholel umPleé| D10 | D30 | D50 | D6O | (g Cu | LL (%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)
BH-2(A) 9 - 0.087 0.167 0.195 0.518 - - - N/A SM A-2-4
BH-2(A) | 10.5 - 0.666 1.491 2.056 2.839 - - - N/A SM A-2-4
BH-2(A) 12 0.001 0.003 0.011 0.019 0.474 19 - - N/A ML A-4
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Project :
Client :
Job No.:

Location :

Sieve Analysis Test

Coal Unloading Terminal

Techno Consultant International
K15-1185-101

Port Qasim

Soil Testing Services

——6— BH-2(B) @1.5(M) === BH-2(B) @6 (M)  +....e. BH-2(B) @ 13.5 (m)
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Particle Distribution
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Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
eh (mm) | (mm) | (mm) | (mm)
BH-2(B) 1.5 - 0.081 0.189 0.242 0.361 - - - N/A SM A-2-4
BH-2(B) 6 - 0.083 0.193 0.279 0.329 - - - N/A SM A-2-4
BH-2(B) 13.5 0.001 0.001 0.003 0.006 0.167 6 - - N/A ML A-4
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Project :
Client :
Job No.:

Location :

Sieve Analysis Test

Coal Unloading Terminal

Techno Consultant International
K15-1185-101

Port Qasim

Soil Testing Services

— - BH3I@45(m) ——.-BH3@9(m) veeeiges BH-3 @ 15 (m)
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Particle Distribution
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Classification
Boreholel umPleé| D10 | D30 | D50 | D6O | (g Cu | LL (%) | PI(%) |Disp. (%) USCS |AASHTO
eh (mm) | (mm) | (mm) | (mm)
BH-3 4.5 - 0.477 1.942 3.556 0.842 - - - N/A SM A-2-4
BH-3 9 - - 0.1 0.119 - - - - N/A SM A-2-4
BH-3 15 0.001 0.001 0.006 0.013 0.077 13 36.8 6.1 N/A ML A-4
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
——— BH-3(A)@3(M) ——.9=BH-3(A)@6(M) .....e-. BH-3(A) @ 9 (M)
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N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
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Classification
Borehole] BumRle | D10 D30 D50 D60 LL (%) | PI (%) Disp. (% AASHT
(m
BH-3(A) 3 0.001 0.003 0.011 0.022 0.409 22 - - N/A ML A-4
BH-3(A) 6 - 0.109 0.195 0.233 0.68 - - - N/A SM A-2-4
BH-3(A) 9 - 0.29 1.368 2.277 0.486 - - - N/A SM A-2-4
NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services Page 7/ 24

Printed On 22/02/2016 By TC-PC\ZAEEM

ASTM C136



Sieve Analysis Test

Project : Coal Unloading Terminal

Client : Techno Consultant International

Soil Testing Services

Job No.: K15-1185-101
Location : Port Qasim
—e—BH3B@3(M ——w@=BH3B@7.5(M) .....q.- BH-3B@ 12 (m)
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N A O Particle Size (mm)
Particle Distribution
)
Clay Silt Sand Gravel 2
&)
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- 0.2 59.6 40.2
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)
BH-3B 3 - 0.169 0.25 0.309 1.216 - - - N/A SM A-2-4
BH-3B 7.5 0.001 0.008 0.038 0.085 0.753 85 - - N/A ML A-4
BH-3B 12 1.608 2.857 4.019 1 5.076 0.622 - - N/A SP A-2-4
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Sieve Analysis Test

Project : Coal Unloading Terminal
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

Soil Testing Services

—e— BH-3B@15(M) ——.= BH-4@3(m) versges BH-4@ 7.5 (M)
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Particle Distribution
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Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)
BH-3B 15 0.001 0.001 0.007 0.014 0.071 14 - - N/A ML A-4
BH-4 3 - 0.389 0.756 0.945 2.135 - - - N/A SM A-2-4
BH-4 7.5 0.001 0.001 0.001 0.005 0.2 5 38.7 17.1 N/A CL A-6
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Project :
Client :
Job No.:

Location :

K15-1185-101

Port Qasim

Sieve Analysis Test

Coal Unloading Terminal

Techno Consultant International

Soil Testing Services

——¢— BHA4@12(m)  ——.9= BH-4A)@1.5(m)} .....e.- BH-4(A) @6 (m)
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Particle Distribution
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Classification
Boreholel umPleé| D10 | D30 | D50 | D6O | (g Cu | LL (%) | PI(%) |Disp. (%) USCS |AASHTO
epth | (mm) | (mm) | (mm) | (mm)
BH-4 12 0.001 0.001 0.006 0.012 0.083 12 42.7 14 N/A ML A-7-6
BH-4(A) 1.5 0.001 0.005 0.027 0.054 0.463 54 - - N/A ML A-4
BH-4(A) 6 - 0.219 1.034 1.601 0.399 - - - N/A SM A-2-4
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
—0— BH-4(B)@1.5(M) ——.9= BH-4B)@9(M) .....9.. BH-4(B) @ 10.5 (m})
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Classification
Sample | p1g D30 D50 D60 o 2 .
Borehole| Depth | mm) | (mm) | (mm) | (mm) | C° Cu | LL(%) | PI(%) |Disp.(%) USCS |AASHTO
(m)
BH-4(B) 1.5 - 0.077 0.118 0.146 0.541 - - - N/A SM A-2-4
BH-4(B) 9 - 0.089 0.167 0.201 0.525 - - - N/A SM A-2-4
BH-4(B) 10.5 0.839 2.016 2.894 3.317 1.46 3.954 - - N/A SP A-2-4
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Sieve Analysis Test

Project : Coal Unloading Terminal
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

Soil Testing Services

——¢— BH-4(B) @13.5(M} =—9= BH-5@1.5(M)  .....9.. BH-5@ 7.5 (m)
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Particle Distribution
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Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | (mm) | (mm) | (mm) | (mm)

BH-4(B) | 13.5 0.001 0.006 0.031 0.069 0.522 69 - - N/A ML A-4
BH-5 1.5 0.103 0.737 1.707 2.472 2.133 24 - - N/A SW-SM | A-2-4
BH-5 7.5 0.001 0.001 0.009 0.026 0.038 26 27.4 7.8 N/A CL A-4
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Sieve Analysis Test

Project : Coal Unloading Terminal
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

Soil Testing Services
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#200 #100 #50 #10 #4 1 2
100 L L Lo = L L
‘_;._.._-.1 =T
,r.— ..°'
904 P o
4 Q
4 o ——
’ e
/‘ ®* 3 r
80 P /
/41-,-f-f0"“‘ /
704 A
/- /
g 60
2 —
£ /
a /
S 50 5
_
S a40- /,,//
: /
30 //
20 /
10
11’
o
o o o OO o o o O o o o O - N RS o G = N S ) -
o o o oo o o o o= N > o o o o © o Og
(&) o o O~ N A (o> sl
N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
&)
- 5.9 82.1 12 '
41.7 31 26.2 1.1
40.8 33.9 25.2 -
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)
BH-5 10.5 0.103 0.358 0.696 0.903 1.378 8.767 - - N/A SW-SM | A-2-4
BH-5 135 0.001 0.001 0.006 0.017 0.059 17 39.7 10.9 N/A ML A-6
BH-5(A) 15 0.001 0.001 0.009 0.023 0.043 23 20.4 6.1 N/A CL-ML A-4
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Project :
Client :
Job No.:

Location : Port Qasim

Sieve Analysis Test

Coal Unloading Terminal

Techno Consultant International
K15-1185-101

Soil Testing Services

——0— BH-5(A) @ 4.5 (M) ——.9= BH-5(A) @6 (M) .....9-. BH-5(A) @ 19.5 (m)
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N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
&)
- 40.6 59.4 - '
23.3 441 25.8 6.8
47.8 39.4 12.8 -
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)
BH-5(A) 4.5 - - 0.106 0.152 - - - - N/A SM A-4
BH-5(A) 6 0.001 0.005 0.025 0.039 0.641 39 21.8 3.7 N/A ML A-4
BH-5(A) | 19.5 0.001 0.001 0.003 0.01 0.1 10 22.8 7.4 N/A CL A-4
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Project :
Client :
Job No.:

Location :

Sieve Analysis Test

Coal Unloading Terminal
Techno Consultant International
K15-1185-101

Port Qasim

Soil Testing Services

—0— BH-5(B)@3 (M) ——.9= BH-5(B)@7.5(M) ....... BH-5(B) @ 10.5 (m})
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N A O Particle Size (mm)
Particle Distribution
o
Clay Silt Sand Gravel 2
&)
19.5 76.2 4.3 '
23.3 35.6 411 -
14 62.7 23.3
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | (mm) | (mm) | (mm) | (mm)
BH-5(B) 3 - 0.094 0.142 0.17 0.693 - - - N/A SM A-2-4
BH-5(B) 7.5 0.001 0.006 0.032 0.079 0.456 79 - - N/A ML A-4
BH-5(B) 10.5 - 0.318 1.701 2.577 0.516 - - - N/A SM A-2-4
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Sieve Analysis Test

Project : Coal Unloading Terminal
Client : Techno Consultant International
Job No.: K15-1185-101

Location : Port Qasim

Soil Testing Services

——¢— BH-5(B)@12(m) ——.9= BH-6@ 3 (m) vesssges BH-6 @ 7.5 (m)
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N A O Particle Size (mm)
Particle Distribution
@
Clay Silt Sand Gravel 2
o
- 2.1 67 30.9 '
- 19.8 75 5.2
36.4 54 9.6 -
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
{ne\ (mm) (mm) (mm) (mm)
BH-5(B) 12 0.107 0.29 1.327 2.235 0.352 20.888 - - N/A SP A-2-4
BH-6 3 - 0.177 0.489 0.805 0.519 - - - N/A SM A-2-4
BH-6 7.5 0.001 0.001 0.007 0.018 0.056 18 27.1 7 N/A CL-ML A-4
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Sieve Analysis Test

Project : Coal Unloading Terminal
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

Soil Testing Services

——¢— BH-6@10.5(M) ——.9= BH-6(A)@1.5(M) .....q.- BH-6(A) @ 7.5 (m)
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N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
&)
- 415 55 35 '
- 13.2 74.2 12.6
- 29.2 65.2 5.6
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)

BH-6 10.5 - - 0.128 0.171 - - - - N/A SM A-4
BH-6(A) 1.5 - 0.179 0.311 0.665 0.634 - - - N/A SM A-2-4
BH-6(A) 7.5 - 0.083 0.592 0.996 0.092 - - - N/A SM A-2-4

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services Page 17/ 24

Printed On 22/02/2016 By TC-PC\ZAEEM

ASTM C136



Sieve Analysis Test

Soil Testing Services

Project : Coal Unloading Terminal
Client : Techno Consultant International 9
—
(@)
Job No.: K15-1185-101 s
=
Location : Port Qasim 2
———9— BH-6(B) @1.5(M) === BH-6(B)@12(M) .....9.- BH-7 @ 1.5 (m)
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N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
O
- 15.9 64.9 19.2 '
- 23.3 76.7 -
- 18.9 77.8 3.3
Classification
Sample | p1g D30 D50 D60 o 2 .
Borehole| Depth (mm) (mm) (mm) (mm) Cc Cu LL (%) | Pl (%) |Disp. (%) USCS |AASHTO
(m)
BH-6(B) | 1.5 - 0.207 | 0.829 | 1.467 | 0.384 - - - N/A SM A-2-4
BH-6(B) 12 - 0.139 | 0.189 | 0.214 | 1.204 - - - N/A SM A-2-4
BH-7 1.5 - 0.163 0.261 0.376 0.942 - - - N/A SM A-2-4
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101

Location : Port Qasim

—e—BH7@45(M) ——.@=BH7@105(M) .....q.- BH-7@ 12 (m)
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N A O Particle Size (mm)
Particle Distribution
o
Clay Silt Sand Gravel 2
&)
- 8.2 58.2 33.6 '
35.6 38.8 22 3.6
34.6 41 2.8 21.6
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | (mm) | (mm) | (mm) | (mm)
BH-7 45 0.145 0.849 2.939 3.939 1.262 | 27.166 - - N/A SW-SM | A-2-4
BH-7 10.5 0.001 0.001 0.01 0.027 0.037 27 39.1 13.1 N/A ML A-6
BH-7 12 0.001 0.001 0.018 0.03 0.033 30 41.7 15.2 N/A ML A-7-6
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
——0— BH-7(A) @ 1.5 (M) ——.9= BH-7(A)@7.5(M) .....9-- BH-7(A) @ 9 (M)
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N A O Particle Size (mm)
Particle Distribution
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Clay Silt Sand Gravel 2
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Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | (mm) | (mm) | (mm) | (mm)
BH-7(A) 1.5 - 0.22 0.981 1.849 0.344 - - - N/A SM A-2-4
BH-7(A) 7.5 0.001 0.003 0.026 0.06 0.15 60 19.8 35 N/A ML A-4
BH-7(A) 9 0.001 0.001 0.022 0.039 0.026 39 19.7 3.4 N/A ML A-4
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Project :
Client :
Job No.:

Location :

Sieve Analysis Test

Coal Unloading Terminal
Techno Consultant International
K15-1185-101

Port Qasim

Soil Testing Services

—e—BH8@15(M) ~——w@=BH8@45(M) .....q.- BH-8@9(m)
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N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
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30.9 33.9 35.2 -
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)
BH-8 1.5 - - 0.196 0.306 - - - - N/A SM A-4
BH-8 45 0.361 0.914 1.825 2.6 0.89 7.202 - - N/A SP A-2-4
BH-8 9 0.001 0.001 0.026 0.051 0.02 51 - - N/A ML A-4
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services

Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

—¢— BH-8@10.5(M) ——.9= BH-8(A)@1.5(M) .....q.- BH-8(A) @ 4.5 (m)
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Particle Distribution
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Classification
Sample | p1g D30 D50 D60 3 3 e (i@
Borehole| Depth | mm) | (mm) | (mm) | (mm) | C° Cu | LL(%) | PI(%) Disp. (%) USCS |AASHTO
(m)

BH-8 10.5 0.001 0.004 0.023 0.039 0.41 39 - - N/A ML A-4
BH-8(A) 15 - 0.132 0.277 0.607 0.383 - - - N/A SM A-2-4
BH-8(A) 4.5 - 0.081 0.181 0.218 0.401 - - - N/A SM A-2-4
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
——0— BH-3(A) @ 7.5 (M) ——.¢= BH-8(B) @ 1.5(M) .....9-. BH-8(B) @ 9 (M)
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Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | (mm) | (mm) | (mm) | (mm)
BH-8(A) 7.5 0.001 0.001 0.001 0.003 0.333 3 40.8 15.1 N/A ML A-7-6
BH-8(B) 1.5 - 0.535 1.814 2.804 1.343 - - - N/A SW-SM | A-2-4
BH-8(B) 9 - 0.076 0.167 0.19 0.405 - - - N/A SM A-2-4
NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services Page 23/ 24

Printed On 22/02/2016 By TC-PC\ZAEEM

ASTM C136



Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services

Client : Techno Consultant International
Job No.: K15-1185-101

Location : Port Qasim

——e— BH-8(B) @ 12 (m)
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Particle Distribution
o)
Clay Silt Sand Gravel 2
o
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Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
eh1 (mm) | (mm) | (mm) | (mm)
BH-8(B) 12 - 0.104 0.166 0.187 0.771 - - - N/A SM A-2-4
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Project :
Client :
Job No.:

Location :

Sieve Analysis Test

Coal Unloading Terminal

Techno Consultant International
K15-1185-101

Port Qasim

Soil Testing Services

—e—BH-09@45(M) ——.=BHO09@7.5(M) .....q.. BH-09 @ 12(m)
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N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
&)
- 7.1 57.1 35.8 '
- 22.8 74.8 2.4
- 72.6 23 4.4
Classification
Boreholel umPleé| D10 | D30 | D50 | D6O | (g Cu | LL (%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)
BH-09 45 0.169 0.796 2.832 4.08 0.919 | 24.142 - - N/A SP-SM | A-2-4
BH-09 7.5 - 0.165 0.281 0.495 0.733 - - - N/A SM A-2-4
BH-09 12 - - - - - - 35.8 10.7 N/A ML A-6
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101

Location : Port Qasim

——0— BH-09(A) @ 1.5 (M) = =.9= BH-09(A) @ 6 (M) .....g.. BH-09(A) @ 12 (m)
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N A O Particle Size (mm)
Particle Distribution
)
Clay Silt Sand Gravel 2
&)
- 41.8 50.1 8.1 '
40.3 58.3 1.4 -
29.3 59.7 10 1
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)
BH-09(A)| 1.5 - - 0.173 | 0.288 - - - - N/A SM A-4
BH-09(A) 6 0.001 0.001 0.004 0.006 0.167 6 35.9 9.8 N/A ML A-4
BH-09(A) 12 0.001 0.002 0.009 0.011 0.364 11 - - N/A ML A-4
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Sieve Analysis Test

Soil Testing Services

Project : Coal Unloading Terminal
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
——e— BH-10@ 3 (m} ——9=BH-10@7.5(M) .....g.. BH-10@ 12 (M)
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Classification
Sample | p10 D30 D50 D60 o 2 .
Borehole| Depth (mm) (mm) (mm) (mm) Cc Cu LL (%) | Pl (%) |Disp. (%) USCS |AASHTO
(m)
BH-10 3 - 0.15 0.295 0.603 0.498 - - - N/A SM A-2-4
BH-10 7.5 - 0.079 | 0.135 | 0.166 | 0.501 - - - N/A SM A-2-4
BH-10 12 - 0.164 0.381 0.539 0.665 - - - N/A SM A-2-4
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101

Location : Port Qasim

——0— BH-10(A) @ 1.5 (M) = =-9= BH-10(A) @ 6 (M) .....-. BH-10(A) @ 8 (m)
#200 #100 #50 #10 #4 1 2"
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N A O Particle Size (mm)
Particle Distribution
)
Clay Silt Sand Gravel 2
o
- 0.3 59.4 40.3 '
35.2 544 9.4 1
45 54.6 0.4 -
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)
BH-10(A) 1.5 0.839 1.974 3.613 4.8 0.968 5.721 - - N/A SP A-2-4
BH-10(A) 6 0.001 0.001 0.005 0.008 0.125 8 32.6 7.4 N/A ML A-4
BH-10(A) 8 0.001 0.001 0.004 0.006 0.167 6 38.4 8.6 N/A ML A-4
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Sieve Analysis Test

Project : Coal Unloading Terminal

Client : Techno Consultant International
Job No.: K15-1185-101

Location : Port Qasim

Soil Testing Services

——¢— BH-10(A) @9 (M) ——g= BH-11@1.5(M) ....cpee BH-11@ 3 (m)
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N A O Particle Size (mm)
Particle Distribution
)
Clay Silt Sand Gravel 2
s}
55.3 43.5 1.2 - '
- 36.5 63.5 -
- 73.3 26.3 0.4
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
eh (mm) | (mm) | (mm) | (mm)
BH-10(A) 9 0.001 0.001 0.001 0.004 0.25 4 31.3 9.4 N/A CL A-4
BH-11 1.5 - - 0.181 0.211 - - - - N/A SM A-4
BH-11 3 - - - - - - - - N/A ML A-4
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services

Client : Techno Consultant International Q
-
(6]
Job No.: K15-1185-101 s
=
Location : Port Qasim 2
— = BH11@45(m) ——g=BH11@6(M)}  ....... BH-11@12(m)
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N A O Particle Size (mm)
Particle Distribution
2
Clay Silt Sand Gravel 2
O
- 15 77.7 7.3 '
- 21.9 76.9 1.2
. 34.4 63.4 2.2
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
(ne\ (mm) (mm) (mm) (mm)
BH-11 4.5 - 0.165 0.242 0.294 1.218 - - - N/A SM A-2-4
BH-11 6 - 0.115 0.179 0.201 0.877 - - - N/A SM A-2-4
BH-11 12 - - 0.182 0.322 - - - - N/A SM A-2-4
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Project :
Client :
Job No.:

Location :

Port Qasim

Sieve Analysis Test

Coal Unloading Terminal

Techno Consultant International
K15-1185-101

Soil Testing Services

——— BH-12@1.5(M) ——wg=BH-12@6(M)  ..e.oges BH-12@ 10.5(m)
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N A O Particle Size (mm)
Particle Distribution
)
Clay Silt Sand Gravel 2
O
- 35.1 64.9 - '
21.7 32.7 45.6 -
- 34.1 62.6 3.3
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
eh (mm) | (mm) | (mm) | (mm)
BH-12 1.5 - - 0.168 0.199 - - - - N/A SM A-4
BH-12 6 0.001 0.005 0.035 0.146 0.171 146 - - N/A ML A-4
BH-12 10.5 - - 0.426 0.56 - - - - N/A SM A-2-4
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Project :
Client :
Job No.:

Location :

Sieve Analysis Test

Coal Unloading Terminal

Techno Consultant International
K15-1185-101

Port Qasim

Soil Testing Services

——0— BH-13@1.5(M} —mwg= BH-13@4.5(M}  +eeenges BH-13 @ 10.5 (m)
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N A O Particle Size (mm)
Particle Distribution
)
Clay Silt Sand Gravel 2
8
- 39.8 59.3 0.8 '
- 3.6 82.1 14.3
- 26.2 69.2 4.5
Classification
Borehole] BumRle | D10 D30 D50 D60 c c LL (%) | Pl (%) |Disp. (%) USCS |AASHTO
D;ap{h (mm) (mm) (mm) (mm) C u (%) (%) |Disp. (%)
m
BH-13 1.5 - - 0.101 0.136 - - - - N/A SM A-4
BH-13 4.5 0.096 0.194 0.386 0.588 0.667 6.125 - - N/A SP A-2-4
BH-13 10.5 - 0.092 0.482 0.777 0.145 - - - N/A SM A-2-4
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
—e—BH-14@15(M) ——.@=BH14@7.5(M) .....q.- BH-14@ 13.5 (m)
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N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
&)
- 24.7 72.1 3.2 '
19.9 47.7 32.4 -
- 43.2 55.5 1.3
Classification
Sample | p1g D30 D50 D60 o 2 .
Borehole| Depth | mm) | (mm) | (mm) | (mm) | C° Cu | LL(%) | PI(%) |Disp.(%) USCS |AASHTO
(m)
BH-14 1.5 - 0.11 0.229 0.301 0.536 - - - N/A SM A-2-4
BH-14 7.5 0.001 0.005 0.023 0.043 0.581 43 - - N/A ML A-4
BH-14 13.5 - - 0.089 0.113 - - - - N/A SM A-4
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Project :
Client :
Job No.:

Location :

Sieve Analysis Test

Coal Unloading Terminal
Techno Consultant International
K15-1185-101

Port Qasim

Soil Testing Services

——BH15@1.5(M) ——.9= BH-15@ 6 (m) eres@es BH-15@13.5 (m)
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N A O Particle Size (mm)
Particle Distribution
o
Clay Silt Sand Gravel 2
&)
- 34.4 65.6 - '
32.7 45.3 22 -
- 35.4 62.1 2.5
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)
BH-15 1.5 - - 0.154 0.208 - - - - N/A SM A-2-4
BH-15 6 0.001 0.002 0.008 0.025 0.16 25 - - N/A ML A-4
BH-15 13.5 - - 0.131 0.175 - - - - N/A SM A-4
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
——o— BH-16 @ 3 (m) ——.9= BH-16 @ 5 (m) verevges BH-16 @ 9 (M)
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N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
O
- 19.8 66.6 13.6 '
- 22.2 60.7 17.1
- 30.4 69.6 -
Classification
Sample | p1g D30 D50 D60 o 2 .
Borehole| Depth | (mm) | (mm) | (mm) | (mm) Cc Cu LL (%) | PI (%) |Disp. (%) USCS |AASHTO
(m)
BH-16 3 - 0.246 1.005 1.724 0.468 - - - N/A SM A-2-4
BH-16 5 - 0.152 0.805 1.482 0.208 - - - N/A SM A-2-4
BH-16 9 - - 0.127 0.16 - - - - N/A SM A-2-4
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Project :
Client :
Job No.:

Location :

Techno Consultant International
K15-1185-101

Port Qasim

Sieve Analysis Test

Coal Unloading Terminal

Soil Testing Services

— = BHA7T@15(M) ——ug=BHA7@45(M) .....e.- BH-17@7.5 (M)
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N A O Particle Size (mm)
Particle Distribution
2
Clay Silt Sand Gravel 2
o
- 145 77.7 7.8 '
- 8.8 75.2 16
- 30.4 67.2 2.4
Classification
Borehole ambi®| D10 | D30 | D50 | D60 Ce Cu | LL(%) | PI(%) |Disp. (%) USCS |AASHTO
(ne\ (mm) (mm) (mm) (mm)
BH-17 1.5 - 0.202 0.442 0.771 0.696 - - - N/A SM A-2-4
BH-17 4.5 0.105 0.634 1.421 1.899 2.016 18.086 - - N/A SW-SM | A-2-4
BH-17 7.5 - - 0.163 0.191 - - - - N/A SM A-2-4
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
—— BH18@1.5(M) ——w@=BH18@6(M}  .....9-. BH-18 @ 10.5 (m)
#200 #100 #50 #10 #4 1" 2"
100 1 1 1 1 I
E/'
/"511
90 I
e
80- :
/ P
[t
704 / Z
*” / /
= 7
2 60 /
2 / H
- B /i
2 50 / bt
(1] — o
a e ;
€ o /( /,
3 /
5 40+ l,
a 4
7
/I
30 L
!:
20 .
'/
10 )
1'%
u”/l
o
o o o OO o o o OO o o o O = N » oy O = N S o Q-
P o o oo o o o oo N X o o o o © o og
(=] (] Q O — N B a
N A O Particle Size (mm)
Particle Distribution
o
Clay Silt Sand Gravel 2
O
- 3.2 91 5.8 '
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- 45.4 40.8 13.8
Classification
Sample | p1g D30 D50 D60 o 2 .
Borehole| Depth | mm) | (mm) | (mm) | (mm) | C° Cu | LL(%) | PI(%) Disp. (%) USCS |AASHTO
(m)
BH-18 1.5 0.159 0.224 0.332 0.459 0.688 2.887 - - N/A SP A-2-4
BH-18 6 0.116 0.247 0.534 0.769 0.684 6.629 - - N/A SP-SM | A-2-4
BH-18 10.5 - - 0.152 0.224 - - - - N/A SM A-4
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Project :

Client :

Job No.: K15-1185-101
Location : Port Qasim

Sieve Analysis Test

Coal Unloading Terminal

Techno Consultant International

Soil Testing Services

Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui

—— BH19@1.5(M) ——.= BH-19@ 3 (m) veensges BH-19@ 9 (M)
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N A O Particle Size (mm)
Particle Distribution
)
Clay Silt Sand Gravel 2
&)
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- 7.6 77.4 15
- 26.2 51.2 22.6
Classification
Boreholel umPleé| D10 | D30 | D50 | D6O | (g Cu | LL (%) | PI(%) |Disp. (%) USCS |AASHTO
epth | mm) | (mm) | (mm) | (mm)
BH-19 1.5 - 0.195 0.616 0.947 0.535 - - - N/A SM A-2-4
BH-19 3 0.119 0.73 1.516 1.973 2.27 16.58 - - N/A SW-SM | A-2-4
BH-19 9 - 0.108 0.257 0.537 0.29 - - - N/A SM A-2-4
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Sieve Analysis Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
——e— BH-20@1.5(M) ——@=DBH20@7.5(M) .....g.- BH-20@ 10.5(m)
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N A O Particle Size (mm)
Particle Distribution
K)
Clay Silt Sand Gravel 2
O
- 2.5 92.4 5.1 -
- 43.8 56.2 -
- 17.3 82.7 -
Classification
Sample | p10 D30 D50 D60 o 2 .
Borehole| Depth (mm) (mm) (mm) (mm) Cc Cu LL (%) | Pl (%) |Disp. (%) USCS |AASHTO
(m)
BH-20 15 0.857 1.571 2.263 | 2.678 1.075 | 3.125 - - N/A SP A-2-4
BH-20 7.5 - - 0.098 | 0.151 - - - - N/A SM A-4
BH-20 10.5 - 0.154 | 0.188 | 0.207 1.528 - - - N/A SM A-2-4
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-2 Soil Testing Services
Client : Techno Consultant International Sample Depth : 12 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
10.02 21.71 18.49 17 38
8.87 18.29 15.84 22 35.2
11.99 27.44 23.56 34 33.5
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
15.38 19.85 18.9 27
LL=351% PL=27% P1=8.1
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70
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2 40
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~—e
30
20
10
0
» - > * 3 3 5 g 8
# of Blows
Unified Description : Low Plasticity Silt With Sand Tested By :
AASHTO Description : A-4, Silty soils
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ATTERBERG LIMITS TEST

ASTM D2216-90, D854

Project : Coal Unloading Terminal Borehole : BH-2(B) Soil Testing Services
Client : Techno Consultant International Sample Depth : 13.5 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
13.86 23.22 20.83 17 34.3
20.01 28.8 26.63 25 32.8
14.01 25.33 22.62 30 315
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
13.53 18.58 17.63 23.2
LL=325% PL =23.2% P1=9.3
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2 40
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10
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(o] o (e} o (=] <
# of Blows
Unified Description : Low Plasticity Silt With Sand Tested By :

AASHTO Description : A-4, Silty soils
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-3 Soil Testing Services
Client : Techno Consultant International Sample Depth : 15 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
13.85 24.45 21.48 17 38.9
11.31 21.73 18.94 26 36.6
10.64 20.51 18 42 34.1
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
11.12 15.33 14.34 30.7
LL =36.8% PL =30.7 % Pl=6.1
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2
2 40
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Unified Description : Low Plasticity Silt With Sand Tested By :
AASHTO Description : A-4, Silty soils
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-4 Soil Testing Services
Client : Techno Consultant International Sample Depth: 7.5 (m)
Job No.: K15-1185-101 Classification : CL
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
8.73 30.53 24.07 11 421
11.97 28.66 23.99 28 38.9
15.45 26.97 23.94 44 35.7
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
19.52 22.17 21.7 21.6
LL =38.7% PL=21.6% PI=17.1
100
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Unified Description : Low Plasticity Clay With Sand Tested By :
AASHTO Description : Clayey soils
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-4 Soil Testing Services
Client : Techno Consultant International Sample Depth : 12 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
10.87 25.05 20.74 18 43.7
13.23 29.09 24.25 26 43.9
11.11 29.56 24.26 35 40.3
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
14.2 21.6 19.95 28.7
LL=42.7% PL =28.7 % Pl1=14
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Unified Description : Low Plasticity Silt With Sand Tested By :
AASHTO Description : Clayey soils
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal

Client : Techno Consultant International

Job No.: K15-1185-101

Location : Port Qasim

Borehole : BH-5

Sample Depth: 7.5 (m)

Classification : CL

Sample Type : SPT Split Spoon

Soil Testing Services

Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
14.26 24.65 22.25 20 30
21.6 31.48 29.59 34 23.7
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
9.59 12.82 12.29 19.6
LL=274% PL=19.6% P1=7.8
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Unified Description : Low Plasticity Clay With Sand Tested By :
AASHTO Description : A-4, Silty soils
NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-5 Soil Testing Services
Client : Techno Consultant International Sample Depth : 13.5 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
12 26.97 22.51 19 42.4
8.23 19.74 16.54 28 38.5
11.83 22.42 19.77 48 33.4
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
10.2 14.9 13.85 28.8
LL =39.7% PL =28.8 % P1=10.9
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Unified Description : Low Plasticity Silt With Sand Tested By :
AASHTO Description : Clayey soils
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-5(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 1.5 (m)
Job No.: K15-1185-101 Classification : CL-ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
19.54 34.74 32.05 20 215
11.15 23.1 21.1 29 20.1
13.21 21.35 20.17 40 17
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
23.9 25.5 25.3 14.3
LL=20.4% PL=14.3% Pl=6.1
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Unified Description : Silty Clay With Sand Tested By :
AASHTO Description : A-4, Silty soils HG
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Printed On 22/02/2016 By TC-PC\ZAEEM

ASTM D2216-90, D854



ATTERBERG LIMITS TEST

ASTM D2216-90, D854

Project : Coal Unloading Terminal Borehole : BH-5(A) Soil Testing Services
Client : Techno Consultant International Sample Depth: 6 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
10.3 17.88 16.3 16 26.3
119.89 133.72 131.8 30 16.1
8.8 16.45 15.1 42 21.4
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
91.35 96.25 95.5 18.1
LL=21.8% PL=18.1% P1=3.7
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Unified Description : Low Plasticity Silt With Sand
AASHTO Description : A-4, Silty soils

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM

Tested By :
HG

Page 9/ 17



ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-5(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 19.5 (m)
Job No.: K15-1185-101 Classification : CL
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
21.69 36.96 33.93 15 24.8
13.89 26.83 24.46 25 22.4
19.56 31.39 29.25 32 22.1
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
9.41 13.46 12.92 15.4
LL=228% PL=15.4% PI=7.4
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Unified Description : Low Plasticity Clay With Sand Tested By :
AASHTO Description : A-4, Silty soils HG
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-6 Soil Testing Services
Client : Techno Consultant International Sample Depth: 7.5 (m)
Job No.: K15-1185-101 Classification : CL-ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
10.92 23.03 20.33 16 28.7
20.21 32.97 30.3 31 26.5
21.65 39.38 35.81 41 25.2
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
9.96 13.49 12.9 20.1
LL=271% PL =20.1% PI1=7
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Unified Description : Silty Clay With Sand Tested By :
AASHTO Description : A-4, Silty soils HG
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-7 Soil Testing Services
Client : Techno Consultant International Sample Depth : 10.5 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
15.5 32.63 27.63 18 41.2
12.24 21.94 19.3 31 37.4
15.61 27.21 24.1 40 36.6
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
10.18 15.03 14.03 26
LL=39.1% PL =26 % PI1=13.1
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Unified Description : Low Plasticity Silt With Sand Tested By :
AASHTO Description : Clayey soils HG
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-7 Soil Testing Services
Client : Techno Consultant International Sample Depth : 12 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
11.25 22.7 19.28 17 42.6
8.9 18.78 15.91 30 40.9
11.17 22.57 19.25 45 41.1
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
10.25 14.36 13.5 26.5
LL=41.7% PL =26.5% P1=15.2
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Unified Description : Low Plasticity Silt With Sand Tested By :
AASHTO Description : Clayey soils HG
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ATTERBERG LIMITS TEST

ASTM D2216-90, D854

Project : Coal Unloading Terminal Borehole : BH-7(A) Soil Testing Services
Client : Techno Consultant International Sample Depth: 7.5 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
8.24 23.03 20.7 13 18.7
9.48 22.58 20.2 21 22.2
21.56 33.6 31.7 47 18.7
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
23.89 29.66 28.85 16.3
LL=19.8% PL=16.3 % P1=3.5
100
90|
80|
70
5 60—
€
2
f=
3 504
[
2
2 40
=
30
®
20 3 "
10
0
» - > * 3 3 5 g 8
# of Blows

Unified Description : Low Plasticity Silt With Sand
AASHTO Description : A-4, Silty soils

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-7(A) Soil Testing Services
Client : Techno Consultant International Sample Depth: 9 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
20.13 34.08 31.59 15 21.7
10.61 23.12 21.04 22 19.9
11.33 24.88 22.8 39 18.1
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
15.2 19.63 19.01 16.3
LL=19.7% PL=16.3 % P1=3.4
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Unified Description : Low Plasticity Silt With Sand Tested By :
AASHTO Description : A-4, Silty soils HG
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-7(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 10.5 (m)
Job No.: K15-1185-101 Classification :
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
10.01 24.09 20.33 13 36.4
11 23.73 20.55 23 33.3
21.26 31.54 29.04 40 32.1
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
11.82 16.64 15.65 25.8
LL=33.6% PL =25.8% P1=7.8
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Unified Description : Tested By :

AASHTO Description : SDN
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-8(A) Soil Testing Services
Client : Techno Consultant International Sample Depth: 7.5 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
11.3 18.36 16.25 15 42.6
8.23 19.74 16.43 28 40.4
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
10.6 16.67 15.43 25.7
LL =40.8% PL=25.7% P1=15.1
100
90|
80|
70
5 60—
5
f=
3 504
[
E -
.g 40 e ———
=
30
20
10
0
» - > * 3 3 5 g 8
# of Blows
Unified Description : Low Plasticity Silt With Sand Tested By :

AASHTO Description : Clayey soils
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal

Client : Techno Consultant International

Job No.: K15-1185-101

Location : Port Qasim

Borehole : BH-09 Soil Testing Services

Sample Depth : 12 (m)

Classification : ML

Sample Type : SPT Split Spoon

Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
10.6 21.55 18.47 14 39.1
12.07 29.66 25.04 26 35.6
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
9.44 13.13 12.39 25.1
LL=35.8% PL=25.1% P1=10.7
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Unified Description : Low Plasticity Silt With Sand

AASHTO Description : Clayey soils

NovoLAB (HID) 2.35.2014.307 Licensed to: Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui

Tested By :
HG
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal

Client : Techno Consultant International

Job No.: K15-1185-101

Location : Port Qasim

Borehole : BH-09(A) Soil Testing Services

Sample Depth: 6 (m)

Classification : ML

Sample Type : SPT Split Spoon

Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
23.8 36.05 32.75 17 36.9
13.96 28.07 24.37 29 35.5
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
9.46 15.75 14.45 26.1
LL=35.9% PL =26.1% P1=9.8
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Unified Description : Low Plasticity Silt With Sand

AASHTO Description : A-4, Silty soils

NovoLAB (HID) 2.35.2014.307 Licensed to: Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui

Tested By :
HG
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ATTERBERG LIMITS TEST

ASTM D2216-90, D854

Project : Coal Unloading Terminal Borehole : BH-10(A) Soil Testing Services
Client : Techno Consultant International Sample Depth: 6 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
14.15 26.5 23.21 15 36.3
20.2 36.72 32.58 24 33.4
12.19 26.36 23.12 36 29.6
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
10.91 16.92 15.71 25.2
LL=32.6% PL =25.2% PI=7.4
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Unified Description : Low Plasticity Silt With Sand
AASHTO Description : A-4, Silty soils

NovoLAB (HID) 2.35.2014.307 Licensed to: Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui

Tested By :
HG
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal

Client : Techno Consultant International

Job No.: K15-1185-101

Location : Port Qasim

Borehole : BH-10(A)

Sample Depth : 8 (m)

Classification : ML

Sample Type : SPT Split Spoon

Soil Testing Services

Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
13.26 21.01 18.65 10 43.8
19.89 33.23 29.56 27 38
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
10.2 13.64 12.85 29.8
LL=38.4% PL =29.8% P1=8.6
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Unified Description : Low Plasticity Silt With Sand

AASHTO Description : A-4, Silty soils

NovoLAB (HID) 2.35.2014.307 Licensed to: Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui
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ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-10(A) Soil Testing Services
Client : Techno Consultant International Sample Depth: 9 (m)
Job No.: K15-1185-101 Classification : CL
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
11.84 24.07 20.99 16 33.7
11.82 23.61 20.84 28 30.7
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
14.06 20.07 18.99 21.9
LL=31.3% PL=219% P1=9.4
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Unified Description : Low Plasticity Clay With Sand Tested By :
AASHTO Description : A-4, Silty soils HG

NovoLAB (HID) 2.35.2014.307 Licensed to: Soil Testing Services Page5/5
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui

ASTM D2216-90, D854



ATTERBERG LIMITS TEST

Project : Coal Unloading Terminal Borehole : BH-11 Soil Testing Services
Client : Techno Consultant International Sample Depth : 15 (m)
Job No.: K15-1185-101 Classification : CL-ML
Location : Port Qasim Sample Type : SPT Split Spoon
Liquid Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) # of Blows Moisture Content (%)
14.35 26 23.5 13 27.3
10.7 21.04 18.98 25 249
8.92 16.75 15.2 38 24.7
Plastic Limit
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Dry Soil W (gr) Moisture Content (%)
13.27 15.9 15.45 20.6
LL=254% PL =20.6 % P1=4.8
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Unified Description : Silty Clay With Sand Tested By :
AASHTO Description : A-4, Silty soils HG
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Density & Moisture Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
Borehole Sample Depth (m) [Moisture Content (%)| Dry Density (gr/cm3)|Wet Density (gr/cm3)
BH-1 1.5 6.44 1.6 1.7
BH-1 4.5 9.6 1.58 1.73
BH-1 9 14.67 1.54 1.77
BH-1 15 4.38 1.61 1.68
BH-2 1.5 7.41 1.48 1.59
BH-2 6 9.14 1.5 1.64
BH-2 12 13.07 1.4 1.58
BH-2(A) 3 7.45 1.45 1.56
BH-2(A) 4.5 13.54 1.45 1.65
BH-2(A) 9 9.69 1.54 1.69
BH-2(A) 10.5 12.48 1.51 1.7
BH-2(A) 12 16.23 1.54 1.79
BH-2(B) 1.5 7.87 1.52 1.64
BH-2(B) 6 8.95 1.42 1.55
BH-2(B) 13.5 20.1 1.42 1.71
BH-3 4.5 7.87 1.66 1.79
BH-3 9 10.92 1.66 1.84
BH-3 15 14.01 1.68 1.92
BH-3(A) 3 5.68 1.66 1.76
BH-3(A) 6 15.86 1.66 1.92
BH-3(A) 9 8.71 1.71 1.85
BH-3B 3 10.93 1.66 1.84
BH-3B 7.5 20.46 1.5 1.81
BH-3B 12 5.92 1.67 1.77
BH-3B 15 19.26 1.56 1.86
BH-4 3 5.25 1.56 1.64
BH-4 7.5 15.62 1.52 1.76
BH-4 12 10.21 1.61 1.77
BH-4(A) 15 6.63 1.86 1.98
BH-4(A) 6 11.86 1.59 1.78
BH-4(B) 15 7.75 1.6 1.72
BH-4(B) 9 10.84 1.7 1.88
BH-4(B) 10.5 6.12 1.66 1.76
BH-4(B) 135 10.89 1.69 1.87
BH-5 1.5 5.6 1.58 1.67
BH-5 7.5 10.85 1.55 1.72
BH-5 10.5 4.2 1.65 1.72
BH-5 13.5 14.17 1.49 1.7
BH-5(A) 15 16.83 1.57 1.83
BH-5(A) 45 21.26 1.49 1.8
BH-5(A) 6 10.91 1.65 1.83
BH-5(A) 19.5 17.59 1.74 2.05
BH-5(B) 3 10.52 1.66 1.83
BH-5(B) 7.5 13.02 1.57 1.77
BH-5(B) 10.5 11.79 1.66 1.86
BH-5(B) 12 9.99 1.71 1.88
BH-6 3 5.12 1.6 1.68
BH-6 7.5 16.84 1.65 1.93
BH-6 10.5 15.24 1.63 1.87
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Density & Moisture Test

Project : Coal Unloading Terminal Soil Testing Services

Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
Borehole Sample Depth (m) |Moisture Content (%)| Dry Density (gr/cm3)|Wet Density (gr/cm3)
BH-6(A) 1.5 4.67 1.54 1.61
BH-6(A) 7.5 5.7 1.54 1.63
BH-6(B) 1.5 2.63 1.6 1.64
BH-6(B) 12 16.8 1.54 1.8
BH-7 1.5 441 1.56 1.63
BH-7 4.5 9.18 1.85 2.01
BH-7 10.5 18.63 1.66 1.97
BH-7 12 20.79 1.63 1.97
BH-7(A) 1.5 3.88 1.75 1.81
BH-7(A) 7.5 12.24 1.66 1.86
BH-7(A) 9 10.25 1.55 1.71
BH-8 1.5 8.02 1.66 1.8
BH-8 4.5 18.44 1.55 1.83
BH-8 9 13.57 1.76 1.99
BH-8 10.5 13.96 1.74 1.99
BH-8(A) 1.5 14.39 1.54 1.76
BH-8(A) 4.5 15.58 1.52 1.76
BH-8(A) 7.5 27.88 1.45 1.85
BH-8(B) 1.5 4.99 1.45 1.52
BH-8(B) 9 21.23 1.56 1.89
BH-8(B) 12 21.47 1.42 1.72
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Density & Moisture Test

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

Borehole Sample Depth (m) [Moisture Content (%)| Dry Density (gr/cm3)|Wet Density (gr/cm3)
BH-09 4.5 10.02 1.89 2.08
BH-09 7.5 11.83 1.6 1.79
BH-09 12 17.49 1.57 1.84

BH-09(A) 1.5 10.45 1.57 1.73

BH-09(A) 6 20.94 1.6 1.93

BH-09(A) 12 24.54 1.7 211
BH-10 3 9.44 1.66 1.82
BH-10 7.5 12.98 1.66 1.87
BH-10 12 9.48 1.66 1.82

BH-10(A) 1.5 9.78 1.7 1.86

BH-10(A) 6 12.16 1.65 1.86

BH-10(A) 8 20.05 1.57 1.88

BH-10(A) 9 25.13 1.59 1.99
BH-11 1.5 4.32 1.75 1.83
BH-11 3 12.03 1.66 1.86
BH-11 4.5 12.76 1.72 1.94
BH-11 6 9.1 1.66 1.81
BH-11 12 18.54 1.67 1.97
BH-12 1.5 8.22 1.6 1.73
BH-12 6 14.51 1.67 1.91
BH-12 10.5 20.59 1.75 2.1
BH-13 1.5 12.65 1.66 1.87
BH-13 4.5 16.55 1.85 2.15
BH-13 10.5 14.65 1.66 1.9
BH-14 1.5 8.17 1.89 2.04
BH-14 7.5 15.16 1.66 1.91
BH-14 13.5 21.27 1.66 2.01
BH-15 1.5 6.1 1.85 1.97
BH-15 6 9.61 1.66 1.82
BH-15 13.5 16.37 1.87 2.18
BH-16 3 4.81 1.57 1.64
BH-16 5 12.35 1.85 2.08
BH-16 9 14.99 1.75 2.02
BH-17 1.5 4.35 1.89 1.97
BH-17 4.5 2.87 1.66 1.71
BH-17 7.5 6.99 1.6 1.71
BH-18 1.5 1.25 1.69 1.71
BH-18 6 13.91 1.86 212
BH-18 10.5 20.75 1.69 2.04
BH-19 1.5 6.45 1.66 1.77
BH-19 3 11.35 1.55 1.72
BH-19 9 13.18 1.57 1.77
BH-20 15 12.28 1.69 19
BH-20 7.5 10.98 1.46 1.62
BH-20 10.5 24.25 1.52 1.89
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Soil Classification & Specific Gravity

Project : Coal Unloading Terminal

Client : Techno Consultant International

Job No .. K15-1185-101

Location : Port Qasim, Karachi

Soil Testing Services

Borehole Sample Depth (m) Soil Classification Specific Gravity
BH-1 1.5 SM (A-2-4) 2.585
BH-1 4.5 ML (A-4) 2.652
BH-1 9 ML (A-4) 2.669
BH-1 15 SP-SM (A-2-4) 2.599
BH-2 15 SW-SM (A-2-4) 2.635
BH-2 6 SM (A-2-4) 2.644
BH-2 12 ML (A-4) 2.671

BH-2(A) 3 ML (A-4) 2.677

BH-2(A) 45 ML (A-4) 2.655

BH-2(A) 9 SM (A-2-4) 2.675

BH-2(A) 10.5 SM (A-2-4) 2.634

BH-2(A) 12 ML (A-4) 2.635

BH-2(B) 1.5 SM (A-2-4) 2.611

BH-2(B) 6 SM (A-2-4) 2.619

BH-2(B) 13.5 ML (A-4) 2.671
BH-3 4.5 SM (A-2-4) 2.606
BH-3 9 SM (A-2-4) 2.689
BH-3 15 ML (A-4) 2.647

BH-3(A) 3 ML (A-4) 2.669

BH-3(A) 6 SM (A-2-4) 2.599

BH-3(A) 9 SM (A-2-4) 2.610

BH-3(B) 3 SM (A-2-4) 2.614

BH-3(B) 7.5 ML (A-4) 2.685

BH-3(B) 12 SP (A-2-4) 2.586

BH-3(B) 15 ML (A-4) 2.687
BH-4 3 SM (A-2-4) 2.592
BH-4 75 CL (A-6) 2.666
BH-4 12 ML (A-7-6) 2.656

BH-4(A) 15 ML (A-4) 2.646

BH-4(A) 6 SM (A-2-4) 2.588

BH-4(B) 15 SM (A-2-4) 2.580

BH-4(B) 9 SM (A-2-4) 2.598

BH-4(B) 10.5 SP (A-2-4) 2.599

BH-4(B) 13.5 ML (A-4) 2.675
BH-5 15 SW-SM (A-2-4) 2.595
BH-5 7.5 CL(A-4) 2.671
BH-5 10.5 SW-SM (A-2-4) 2.612
BH-5 13.5 ML (A-6) 2.660

BH-5(A) 15 CL-ML (A-4) 2.668

BH-5(A) 45 SM (A-4) 2.620

BH-5(A) 6 ML (A-4) 2.656

BH-5(A) 19.5 CL (A-4) 2.688

BH-5(B) 3 SM (A-2-4) 2.625

BH-5(B) 7.5 ML (A-4) 2.675

BH-5(B) 10.5 SM (A-2-4) 2.610

BH-5(B) 12 SP (A-2-4) 2.588
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Soil Classification & Specific Gravity

Project : Coal Unloading Terminal

Client : Techno Consultant International

Job No .. K15-1185-101

Location : Port Qasim, Karachi

Soil Testing Services

Borehole Sample Depth (m) Soil Classification Specific Gravity
BH-6 3 SM (A-2-4) 2.621
BH-6 7.5 CL-ML (A-4) 2.634
BH-6 10.5 SM (A-4) 2.618

BH-6(A) 15 SM (A-2-4) 2.609

BH-6(A) 7.5 SM (A-2-4) 2.618

BH-6(B) 15 SM (A-2-4) 2.610

BH-6(B) 12 SM (A-2-4) 2.617
BH-7 1.5 SM (A-2-4) 2.630
BH-7 4.5 SW-SM (A-2-4) 2.625
BH-7 10.5 ML (A-6) 2.662
BH-7 12 ML (A-7-6) 2.653

BH-7(A) 15 SM (A-2-4) 2.624

BH-7(A) 7.5 ML (A-4) 2.669

BH-7(A) 9 ML (A-4) 2.654
BH-8 1.5 SM(A-4) 2.585
BH-8 45 SP (A-2-4) 2.595
BH-8 9 ML (A-4) 2.589
BH-8 10.5 ML (A-4) 2.651

BH-8(A) 1.5 SM (A-2-4) 2.594

BH-8(A) 45 SM (A-2-4) 2.595

BH-8(A) 7.5 ML (A-7-6) 2.645

BH-8(B) 1.5 SW-SM (A-2-4) 2.610

BH-8(B) 9 SM (A-2-4) 2.590

BH-8(B) 12 SM (A-2-4) 2.595
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Soil Classification & Specific Gravity

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No .: K15-1185-101

Location : Port Qasim, Karachi

Borehole Sample Depth (m) Soil Classification Specific Gravity
BH-09 45 SP-SM (A-2-4) 2.675
BH-09 7.5 SM(A-2-4) 2.634
BH-09 12 ML (A-6) 2.635

BH-09(A) 1.5 SM (A-4) 2.611

BH-09(A) 6 ML (A-4) 2.592

BH-09(A) 12 ML (A-4) 2.666
BH-10 3 SM (A-2-4) 2.656
BH-10 7.5 SM(A-2-4) 2.646
BH-10 12 SM (A-2-4) 2.592
BH-10(A) 1.5 SP (A-2-4) 2.675

BH-10(A) 6 ML (A-4) 2.634

BH-10(A) 8 ML (A-4) 2.635
BH-10(A) 9 CL (A-4) 2.611
BH-11 1.5 SM (A-4) 2.599
BH-11 3 ML (A-4) 2.610
BH-11 45 SM(A-2-4) 2.614
BH-11 6 SM(A-2-4) 2.685
BH-11 12 SM(A-2-4) 2.647
BH-12 1.5 SM (A-4) 2.669
BH-12 6 ML (A-4) 2.599
BH-12 10.5 SM(A-2-4) 2.610
BH-13 15 SM (A-4) 2.614
BH-13 4.5 SP (A-2-4) 2.625
BH-13 10.5 SM (A-2-4) 2.634
BH-14 1.5 SM(A-2-4) 2.585
BH-14 7.5 ML (A-4) 2.675
BH-14 13.5 SM(A-4) 2.590
BH-15 15 SM (A-2-4) 2.612
BH-15 6 ML (A-4) 2.655
BH-15 13.5 SM (A-4) 2.654
BH-16 3 SM(A-2-4) 2.658
BH-16 5 SM(A-2-4) 2.618
BH-16 9 SM(A-2-4) 2.648
BH-17 1.5 SM(A-2-4) 2.645
BH-17 4.5 SW-SM(A-2-4) 2.622
BH-17 75 SM(A-2-4) 2.612
BH-18 1.5 SP (A-2-4) 2.589
BH-18 6 SP-SM (A-2-4) 2.675
BH-18 10.5 SM (A-4) 2.644
BH-19 1.5 SM (A-2-4) 2.599
BH-19 3 SW-SM(A-2-4) 2.584
BH-19 9 SM(A-2-4) 2.658
BH-20 1.5 SP (A-2-4) 2.648
BH-20 7.5 SM (A-4) 2.622
BH-20 10.5 SM(A-2-4) 2.612
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Project Gl for Coal Unloading Terminal Borehole . BH-01
Client Techno Consultant International Sample Depth - 4.5-m
Job No. K15-1185-101 Classification : ML
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS "
[72]
(kg/lcm?) (kg/lcm?) W 0.30 “
»
0.00 0.00 Z 020
i
0.14 0.09 »
0.10
0.28 0.17 el
0.00 &
0.42 0.29 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction (®) 34.63




Project . Gl for Coal Unloading Terminal Borehole . BH-02

Client . Techno Consultant International Sample Depth - 1.5-m
Job No. . K15-1185-101 Classification : SW-SM
Location . Port Qasim, Karachi Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

0.50
NORMAL SHEAR
0.40
STRESS STRESS "
[2])
ka/em? 2 w030 2 2
(kg/cm?) (kg/lecm®) g /
0.00 0.00 £ 020 /
w
0.14 0.11 » /
0.10
0.28 0.20 /
0.42 0.30 0.00

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Cohesion (c¢) 0.00 NORMAL STRESS

Angle of friction (®) 35.54



Project Gl for Coal Unloading Terminal Borehole . BH-02 (A)
Client Techno Consultant International Sample Depth - 3.0-m
Job No. K15-1185-101 Classification : ML
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS "
[72]
(kglem?) (kglcm?) W 0.30
» b g
0.00 0.00 £ 020
i
0.14 0.07 5 /‘/
0.10
0.28 0.15 e
0.00 &
0.42 0.26 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction () 31.76




Project Gl for Coal Unloading Terminal Borehole . BH-02 (A)
Client Techno Consultant International Sample Depth - 1.50-m
Job No. K15-1185-101 Classification : SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS "
[72]
(kg/lcm?) (kg/lcm?) W 0.30 -
»
0.00 0.00 £ 520
3 =1
0.14 0.08 »
0.10
0.28 0.17 "
0.00 &
0.42 0.28 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction (®) 33.69




Project Gl for Coal Unloading Terminal Borehole . BH-03
Client Techno Consultant International Sample Depth - 4.50-m
Job No. K15-1185-101 Classification : SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
STRESS STRESS ” 049
(kg/cm?) (kg/cm?) E 0.30 >
0.00 0.00 % 020
0.14 0.08 % /
0.28 0.16 o el
0.42 0.28 o0 g 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction (®) 33.69




Project Gl for Coal Unloading Terminal Borehole . BH-03(A)
Client Techno Consultant International Sample Depth - 3.00-m
Job No. K15-1185-101 Classification : ML
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS "
[72]
(kglem?) (kglcm?) W 0.30
e *
[72] ~
0.00 0.00 £ 020
w
0.14 0.07 5 /
0.10
0.28 0.14 s
0.42 0.27 0.00 &
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction () 32.45




Project . Gl for Coal Unloading Terminal Borehole . BH-03(B)

Client . Techno Consultant International Sample Depth - 3.00-m
Job No. . K15-1185-101 Classification : SM
Location . Port Qasim, Karachi Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

0.50
NORMAL SHEAR
0.40
STRESS STRESS w
7]
(kglem?) (kglcm?) g o 5
(7]
0.00 0.00 € 020 //
w
0.14 0.11 P
0.10 /
0.28 0.19 /
0.42 0.28 0.00

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Cohesion (c¢) 0.00 NORMAL STRESS

Angle of friction (®) 33.69



Project . Gl for Coal Unloading Terminal Borehole .  BH-04

Client . Techno Consultant International Sample Depth - 3.00-m
Job No. . K15-1185-101 Classification : SM
Location . Port Qasim, Karachi Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

0.50
NORMAL SHEAR
0.40
STRESS STRESS "
[2])
(kglem?) (kglcm?) g o >
(2]
0.00 0.00 Ef. 0.20
u ®
0.14 0.11
® 040 /
0.28 0.17 /
0.00
0.42 0.29 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS

Angle of friction (®) 34.63



Project Gl for Coal Unloading Terminal Borehole . BH-04(A)
Client Techno Consultant International Sample Depth - 1.50-m
Job No. K15-1185-101 Classification : ML
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS "
[72]
(kglem?) (kglcm?) W 0.30
» b g
0.00 0.00 £ 020
i
0.14 0.06 » /
0.10
0.28 0.15 &
0.00 &
0.42 0.26 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction () 31.76




Borehole . BH-04(B)

Sample Depth : 1.50-m
Classification : SM
Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

SHEAR STRESS

0.50

0.40

0.30

0.20

0.10

0.00 /

0.2

0.3 0.4 0.5 0.6 0.7 0.8
NORMAL STRESS

Project Gl for Coal Unloading Terminal
Client Techno Consultant International
Job No. K15-1185-101
Location Port Qasim, Karachi
NORMAL SHEAR
STRESS STRESS
(kg/cm®) (kg/cm?)
0.00 0.00
0.14 0.09
0.28 0.18
0.42 0.28
Cohesion (c) 0.00
Angle of friction (®) 33.69




Project Gl for Coal Unloading Terminal Borehole . BH-05
Client Techno Consultant International Sample Depth - 1.50-m
Job No. K15-1185-101 Classification 1 SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
STRESS STRESS ” 049
2 2 8
(kg/cm?) (kg/cm?) g 0.30 /)
0.00 0.00 % 020
0.14 0.08 3 /
0.28 0.19 o =
0.42 0.29 o0 g 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction (®) 34.63




Project Gl for Coal Unloading Terminal Borehole . BH-05(A)
Client Techno Consultant International Sample Depth - 4.50-m
Job No. K15-1185-101 Classification : SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS *
[72]
(kglem?) (kglcm?) W 0.30
b b g
[72]
0.00 0.00 £ 020
w
0.14 0.07 % /
0.10
0.28 0.15 -
0.42 0.27 0.00 &
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction () 32.74




Borehole . BH-05(B)

Sample Depth : 3.00-m
Classification : SM
Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

SHEAR STRESS

0.50

0.40

0.30

0.20

0.10

0.00 /

/(

0.2 0.3 0.4 0.5 0.6 0.7 0.8
NORMAL STRESS

Project Gl for Coal Unloading Terminal
Client Techno Consultant International
Job No. K15-1185-101
Location Port Qasim, Karachi
NORMAL SHEAR
STRESS STRESS
(kg/cm®) (kg/cm?)
0.00 0.00
0.14 0.09
0.28 0.17
0.42 0.28
Cohesion (c) 0.00
Angle of friction (®) 33.69




Project Gl for Coal Unloading Terminal Borehole . BH-06
Client Techno Consultant International Sample Depth - 3.00-m
Job No. K15-1185-101 Classification : SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS *
[72]
(kg/lcm?) (kg/lcm?) W 0.30 “
»
0.00 0.00 Z 020
| /
0.14 0.08 »
0.10
0.28 0.17 d
0.00 &
0.42 0.29 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction (®) 34.63




Project Gl for Coal Unloading Terminal Borehole . BH-06(A)
Client Techno Consultant International Sample Depth - 1.50-m
Job No. K15-1185-101 Classification : SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
STRESS STRESS ” 049
(kg/cm?) (kg/cm?) E 0.30 >
0.00 0.00 % 020
0.14 0.08 % /
0.28 0.16 o el
0.42 0.28 o0 g 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction (®) 33.69




Project Gl for Coal Unloading Terminal Borehole . BH-06(B)
Client Techno Consultant International Sample Depth - 1.50-m
Job No. K15-1185-101 Classification : SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS *
[72]
(kglem?) (kglcm?) W 0.30
b B 4
0.00 0.00 £ 520
o /
0.14 0.08 »
0.10
0.28 0.17 e
0.42 0.27 0.00 &
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction () 32.74




Project . Gl for Coal Unloading Terminal Borehole . BH-07

Client . Techno Consultant International Sample Depth - 1.50-m
Job No. . K15-1185-101 Classification : SM
Location . Port Qasim, Karachi Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

0.50
NORMAL SHEAR
0.40
STRESS STRESS w
7]
kal/cm? 2 w030
(kg/cm?) (kg/cm?) E /’
0.00 0.00 £ 020 /
w
0.14 0.09 & /
0.10
0.28 0.19 /
0.42 0.29 0.00

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Cohesion (c¢) 0.00 NORMAL STRESS

Angle of friction (®) 34.63



Project Gl for Coal Unloading Terminal Borehole . BH-07(A)
Client Techno Consultant International Sample Depth - 1.50-m
Job No. K15-1185-101 Classification : SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS "
[72]
(kg/lcm?) (kg/lcm?) W 0.30 .
»
0.00 0.00 £ 520
5 /
0.14 0.08 »
0.10
0.28 0.18 d
0.00 &
0.42 0.28 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction (®) 33.69




Project . Gl for Coal Unloading Terminal Borehole . BH-08

Client . Techno Consultant International Sample Depth - 1.50-m
Job No. . K15-1185-101 Classification : SM
Location . Port Qasim, Karachi Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

0.50
NORMAL SHEAR
0.40
STRESS STRESS *
[72]
(kg/lcm?) (kg/lcm?) W 0.30 .
»
0.00 0.00 Ef. 0.20
u [
0.14 0.10
® 010 /¢/
0.28 0.17 /
0.00
0.42 0.29 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS

Angle of friction (®) 34.63



Project Gl for Coal Unloading Terminal Borehole . BH-08(A)
Client Techno Consultant International Sample Depth - 1.50-m
Job No. K15-1185-101 Classification : SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS *
[72]
(kglem?) (kglcm?) W 0.30
B b g
[72]
0.00 0.00 £ 020
w
0.14 0.08 5 el
0.10
0.28 0.15 A
0.42 0.27 0.00 &
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction () 32.74




Borehole . BH-08(B)

Sample Depth : 1.50-m
Classification : SW-SM
Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

SHEAR STRESS

0.50

0.40

0.30

0.20

0.10

]

/

0.00 /

0.2

0.3 0.4 0.5 0.6 0.7 0.8
NORMAL STRESS

Project Gl for Coal Unloading Terminal
Client Techno Consultant International
Job No. K15-1185-101
Location Port Qasim, Karachi
NORMAL SHEAR
STRESS STRESS
(kg/cm®) (kg/cm?)
0.00 0.00
0.14 0.12
0.28 0.20
0.42 0.31
Cohesion (c) 0.00
Angle of friction (®) 36.43




Borehole . BH-09

Sample Depth : 4.50-m
Classification :  SP-SM
Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

e

/6

0.3 0.4 0.5 0.6 0.7 0.8
NORMAL STRESS

Project Gl for Coal Unloading Terminal
Client Techno Consultant International
Job No. K15-1185-101
Location Port Qasim, Karachi
0.50
NORMAL SHEAR
STRESS STRESS o
(kg/cm?) (kg/cm?) E 0.30
0.00 0.00 é’ 020
0.14 0.09 =
0.10
0.28 0.18
0.42 0.31 0.00 g
Cohesion (c) 0.00
Angle of friction (®) 36.43




Project Gl for Coal Unloading Terminal Borehole . BH-09(A)
Client Techno Consultant International Sample Depth - 1.50-m
Job No. K15-1185-101 Classification : SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS "
[72]
(kg/lcm?) (kg/lcm?) W 0.30 “
»
0.00 0.00 £ 520
| /
0.14 0.08 »
0.10
0.28 0.17 d
0.00 &
0.42 0.29 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction (®) 34.63




Borehole . BH-10

Sample Depth : 3.0-m
Classification : SM
Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

SHEAR STRESS

0.50

0.40

0.30

0.20

0.10

-
0.00 /
0 0.1 0.2 03 0.4 05 0.6 07 0.8
NORMAL STRESS

Project Gl for Coal Unloading Terminal
Client Techno Consultant International
Job No. K15-1185-101
Location Port Qasim, Karachi
NORMAL SHEAR
STRESS STRESS
(kg/cm®) (kg/cm?)
0.00 0.00
0.14 0.09
0.28 0.17
0.42 0.28
Cohesion (c) 0.00
Angle of friction (®) 33.69




Project Gl for Coal Unloading Terminal Borehole . BH-10(A)
Client Techno Consultant International Sample Depth - 1.5-m
Job No. K15-1185-101 Classification : SP
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
STRESS STRESS ” 049
(kg/cm?) (kg/cm?) E 0.30 -
0.00 0.00 ; 0.20
0.14 0.08 %
0.28 0.18 o o
0.42 0.29 o0 g 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction (®) 34.63




Project Gl for Coal Unloading Terminal Borehole . BH-11
Client Techno Consultant International Sample Depth - 1.5-m
Job No. K15-1185-101 Classification : SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
STRESS STRESS ” 049
2 2 ﬂ
(kg/cm®) (kg/cm®) g 0.30 /)
0.00 0.00 E 0.20 <
0.14 0.09 »
0.28 0.17 o -
0.42 0.30 o0 g 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction (®) 35.54




Project Gl for Coal Unloading Terminal Borehole . BH-12
Client Techno Consultant International Sample Depth - 1.5-m
Job No. K15-1185-101 Classification : SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
STRESS STRESS ” 049
(kg/cm?) (kg/cm?) E 0.30 .
[72]
0.00 0.00 % 020
0.14 0.08 % /
0.28 0.16 o el
0.42 0.29 o0 g 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction (®) 34.63




Borehole . BH-13

Sample Depth i 1.5-m
Classification : SM
Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

SHEAR STRESS

0.50

0.40

0.30

0.20

0.10

-
0.00 /
0 0.1 0.2 03 0.4 05 0.6 07 0.8
NORMAL STRESS

Project Gl for Coal Unloading Terminal
Client Techno Consultant International
Job No. K15-1185-101
Location Port Qasim, Karachi
NORMAL SHEAR
STRESS STRESS
(kg/cm®) (kg/cm?)
0.00 0.00
0.14 0.09
0.28 0.17
0.42 0.28
Cohesion (c) 0.00
Angle of friction (®) 33.69




Project Gl for Coal Unloading Terminal Borehole . BH-14
Client Techno Consultant International Sample Depth - 1.5-m
Job No. K15-1185-101 Classification 1 SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
STRESS STRESS ” 049
(kg/cm?) (kg/cm?) o030
b B 4
0.00 0.00 % 020
0.14 0.08 % /
0.28 0.16 o e
0.42 0.27 o0 g 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction () 32.74




Project Gl for Coal Unloading Terminal Borehole . BH-15
Client Techno Consultant International Sample Depth - 1.5-m
Job No. K15-1185-101 Classification 1 SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS *
[72]
(kglem?) (kglcm?) W 0.30
» b g
0.00 0.00 Z 020
i
0.14 0.07 5 /‘/
0.10
0.28 0.15 2
0.00 &
0.42 0.26 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction () 31.76




Project Gl for Coal Unloading Terminal Borehole . BH-16
Client Techno Consultant International Sample Depth - 3.0-m
Job No. K15-1185-101 Classification 1 SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
0.40
STRESS STRESS "
[72]
(kg/lcm?) (kg/lcm?) W 0.30 .
»
0.00 0.00 Z 020
i
0.14 0.08 »
0.10
0.28 0.19 o
0.00 &
0.42 0.28 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction (®) 33.69




Project Gl for Coal Unloading Terminal Borehole . BH-17
Client Techno Consultant International Sample Depth - 1.50-m
Job No. K15-1185-101 Classification : SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
STRESS STRESS ” 049
(kg/cm?) (kg/cm?) o030
5 B4
0.00 0.00 % 020
0.14 0.07 % /
0.28 0.17 o .
0.42 0.27 o0 g 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction () 32.74




Project . Gl for Coal Unloading Terminal Borehole . BH-18

Client . Techno Consultant International Sample Depth - 1.50-m
Job No. . K15-1185-101 Classification : SP
Location . Port Qasim, Karachi Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

0.50
NORMAL SHEAR
0.40
STRESS STRESS w
7]
kal/cm? 2 w030
(kg/cm?) (kg/cm?) E /’
0.00 0.00 £ 020 /
w
0.14 0.09 & /
0.10
0.28 0.19 /
0.42 0.29 0.00

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Cohesion (c¢) 0.00 NORMAL STRESS

Angle of friction (®) 34.63



Project Gl for Coal Unloading Terminal Borehole . BH-19
Client Techno Consultant International Sample Depth - 1.50-m
Job No. K15-1185-101 Classification 1 SM
Location Port Qasim, Karachi Sample Type :  SPT Split Spoon
DIRECT SHEAR TEST
0.50
NORMAL SHEAR
STRESS STRESS ” 049
(kg/cm?) (kg/cm?) o030
b B 4
0.00 0.00 % 020
0.14 0.08 % /
0.28 0.16 o el
0.42 0.27 o0 g 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Cohesion (c¢) 0.00 NORMAL STRESS
Angle of friction () 32.74




Project . Gl for Coal Unloading Terminal Borehole . BH-20

Client . Techno Consultant International Sample Depth - 1.50-m
Job No. . K15-1185-101 Classification : SP
Location . Port Qasim, Karachi Sample Type :  SPT Split Spoon

DIRECT SHEAR TEST

0.50
NORMAL SHEAR
0.40
STRESS STRESS w
7]
kal/cm? 2 w030
(kg/cm?) (kg/cm?) E /’
0.00 0.00 £ 020 /
w
0.14 0.09 & /
0.10
0.28 0.19 /
0.42 0.29 0.00

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Cohesion (c¢) 0.00 NORMAL STRESS

Angle of friction (®) 34.63



Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-2 Soil Testing Services
Client : Techno Consultant International Sample Depth : 12.5 (m)
Job No.: K15-1185-101 Rock Name : Claystone
Location : Port Qasim Sample Type : Undisturbed

Test Results

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) | = mm/iin) Status Content (%) | (gricm3) Cﬂc:]m( possIon Cu (kg/lem2)
7.455 9.561 1 Moist 22.31 1.8 1.55 0.78
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-2 Soil Testing Services
Client : Techno Consultant International Sample Depth : 13.6 (m)
Job No.: K15-1185-101 Rock Name : Claystone
Location : Port Qasim Sample Type : Undisturbed
Test Results
: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) (mmlr%in) Status Content (%) ()ér/cmS) Y Cﬂoum( fiesion Cu (kg/cm2)
7.33 9.654 1 Moist 21.87 1.84 1.37 0.68
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AASHTO Description : HG
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Project :
Client :
Job No.:

Location :

Unconfined Compression

Borehole : BH-2(A)
Sample Depth : 17.6 (m)

Coal Unloading Terminal
Techno Consultant International
K15-1185-101

Port Qasim

Rock Name : Sandstone

Sample Type : Undisturbed

Test Results

Test

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
CIzmEtEr (B SR ) i ) Status Content (%) | (gricm3)~ |Compression Gl (e ehi)
5.929 8.356 1 Moist 19.05 1.69 1.14 0.57
1.14 7
&
4
4
1,03 e
7
//
0.92 p,
4
’l
/‘/
4
- y 3
08 7
l'
/‘
'l
0.69- 7
=] 4
3 4
$ 057 /:/
7] 4
£ 4
] ‘/
0.46-
&
&
£
0.34]
,;"
o
.0;1
234 K
023 o
o ,I
A4
0‘ 4
* 4
Cad
011 o
o /
¢“ ,AI'
" ”f
Retae
Py
R
O due?
o o o o = = = o o N X
w [e2] [{=] Ny W ~ [=] W [*2] [4e]
[{=] «© «© «© [{s)

Axial Strain (%}

Unified Description :
AASHTO Description :

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM

Tested By :
HG

Page 1/1

ASTM D2166



Project :
Client :
Job No.:

Location :

Unconfined Compression Test

Borehole : BH-2(A)
Sample Depth : 19.8 (m)

Coal Unloading Terminal Soil Testing Servi
Techno Consultant International
K15-1185-101

Port Qasim

Rock Name : Sandstone

Sample Type : Undisturbed

Test Results

ces

Unified Description :
AASHTO Description :

Axial Strain (%}

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM

- - Loading rate | Moisture Moisture | Dry Density | Unconfined
Dltueien (0] Feigt (Em (mm/r%in) Status Content (%) | ~ (gricm3) Sl CEs Gl (e ehi)
6.137 9.734 1 Moist 16.42 1.81 1.91 0.96

/
o
o‘/
4
’/
1.724 ‘/
‘/
h;
",
1.53 /,/
/l
134 ,/
/’/
B’
1.154 ,/
g 7
£ ’
2 /
=3 4
% 0.96 r
E r 4
3 7
3 /7
< s
0.77 j’
;’,
>
0.57 J’;j
"y
/’
v
0.38 7
4
,/
0.19 d
*
“
e
37
“,‘d'
i
o o = = N N o o & o o
[ - [e:] N [o2] w © (4] (=] [$2]
(2] w © [+3] w [} (2] N © [$;]

Tested By :
HG

Page 1/1

ASTM D2166



Project :
Client :
Job No.:

Location :

Unconfined Compression Test

Coal Unloading Terminal
Techno Consultant International
K15-1185-101
Port Qasim

Borehole : BH-2(A)

Sample Depth : 22.3 (m)

Rock Name : Sandstone

Sample Type : Undisturbed

Test Results

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
CIzmEtEr (B SR ) i ) Status Content (%) | (gricm3)~ |Compression Gl (e ehi)
5.421 9.238 1 Moist 20.43 1.76 3.66 1.83
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Unified Description :
AASHTO Description :

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
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Unconfined Compression Test

Borehole : BH-2(A)
Sample Depth : 27.3 (m)

Project : Coal Unloading Terminal

Client : Techno Consultant International

Job No.: K15-1185-101

Location : Port Qasim

Rock Name : Sandstone

Sample Type : Undisturbed

Test Results

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) | = mm/iin) Status Content (%) | (gricm3) Cﬂc:]m( fiesion Cu (kg/cm2)
6.225 10.31 1 Moist 19.8 1.77 3.07 1.54
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Unified Description :
AASHTO Description :

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM

Axial Strain (%}

Tested By :
HG

Page 1/1

ASTM D2166



Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-2(B) Soil Testing Services
Client : Techno Consultant International Sample Depth : 14.5 (m) 8
N
Job No.: K15-1185-101 Rock Name : Claystone ;
'_
Location : Port Qasim Sample Type : Undisturbed 2
Test Results
. . i i i i Unconfined
Diameter (cm) Height (cm) | L9adig ate | Moisture || Moisture, | Dry Density | comoission Cu (kglom2)
au (ka/cm?2)
6.618 9.574 1 Moist 17.06 1.78 3.08 1.54
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-3(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 12.53 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
. . i i i i Unconfined
Diameter (cm)| Height (cm) Lc()r%%r}r%irnaste Msotlésttl:ge C('\)Ar?tlesrgltjlk&) Dr()érI/DCerggl)ty Compression| Cu (kg/cm2)
au (ka/cm?2)
6.8 9.482 1 Moist 18.93 1.6 1.01 0.5
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Unified Description :
AASHTO Description :
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-3(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 16.5 (m)
Job No.: K15-1185-101 Rock Name : Shale
Location : Port Qasim Sample Type : Undisturbed
Test Results
: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) (mm/r%in) Status Content (%) ()gl]r/cmS) Y Cﬂc:]m( fiesion Cu (kg/cm2)
5.922 11.539 1 Moist 13.4 1.93 6.05 3.02
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Project :
Client :
Job No.:

Location :

Unconfined Compression Test

Borehole : BH-3(A)

Coal Unloading Terminal
Techno Consultant International
K15-1185-101
Port Qasim

Test Results

Sample Depth : 19.5 (m)
Rock Name : Sandstone

Sample Type : Undisturbed

Soil Testing Services

. . i i i i Unconfined
Diameter (cm)| Height (cm) Lc()r%%r}r%irnaste HEEe C('\)Ar?tlesrgltjlk&) Dr()érI/DCerggl)ty Compression Cu (kg/cm2)
au a/cm
6.191 10.287 1 Moist 9.09 2.26 100.35 50.18
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Unified Description :
AASHTO Description :

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM
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Tested By :
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Unconfined Compression Test

Project : Coal Unloading Terminal
Client: Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

Borehole : BH-3(A)
Sample Depth : 22.8 (m)
Rock Name : Shale

Sample Type : Undisturbed

Test Results

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
CIzmEtEr (B SR ) i ) Status Content (%) | (gricm3)~ |Compression Gl (e ehi)
5.369 6.7 1 Moist 19.96 1.78 7.44 3.72
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Unified Description :
AASHTO Description :

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM
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AK
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Project :
Client :
Job No.:

Location :

Unconfined Compression Test

Coal Unloading Terminal

Techno Consultant International
K15-1185-101
Port Qasim

Borehole : BH-3(A)
Sample Depth : 27.5 (m)
Rock Name : Shale
Sample Type : Undisturbed

Test Results

Soil Testing Services

Unified Description :
AASHTO Description :

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM

Axial Strain (%}

- , Loading rate | Moisture Moisture | Dry Density | Unconfined
CIzmEtEr (B SR ) i ) Status Content (%) | (gricm3)~ |Compression Gl (e ehi)
5.641 10.696 1 Moist 12.34 1.76 10.35 5.18
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-4(A)
Client: Techno Consultant International Sample Depth : 14.5 (m)
Job No.: K15-1185-101 Rock Name : Shale
Location : Port Qasim Sample Type : Undisturbed

Test Results

Soil Testing Services

. . i i i i Unconfined
Diameter (cm)| Height (cm) Lc()r%%r}r%irnaste Msotlésttl:ge C('\)Ar?tlesrgltjlk&) Dr()érI/DCerggl)ty Compression| Cu (kg/cm2)
au (ka/cm?2)
6.208 9.813 1 Moist 15.15 1.75 2.59 1.3
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Unified Description :
AASHTO Description :
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Project :
Client :
Job No.:

Location :

Unconfined Compression Test

Borehole : BH-4(A)
Sample Depth : 18.5 (m)
Rock Name : Shale

Coal Unloading Terminal
Techno Consultant International
K15-1185-101

Port Qasim Sample Type : Undisturbed

Test Results

Soil Testing Services

. . i i i i Unconfined
Diameter (cm)| Height (cm) Lc()r%%r}r%irnaste Msotlésttl:ge C('\)Ar?tlesrgltjlk&) Dr()érI/DCerggl)ty Compression| Cu (kg/cm2)
au (ka/cm?2)
6.503 9.821 1 Moist 18.54 1.75 2.43 1.22
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Unified Description :

AASHTO Description :

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM

Tested By :
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-4(A)
Client: Techno Consultant International Sample Depth : 22.57 (m)
Job No.: K15-1185-101 Rock Name : Shale
Location : Port Qasim Sample Type : Undisturbed

Test Results

Soil Testing Services

. . i ; ; i Unconfined
Diameter (cm) Height (cm) | L9adig ate | Moisture || Moisture, | Dry Density | comoission Cu (kglom2)
au (ka/cm?2)
6.546 10.336 1 Moist 18.64 1.75 2.88 1.44
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Axial Strain (%}

Unified Description :
AASHTO Description :

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
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Tested By :
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-5
Client : Techno Consultant International Sample Depth : 14.2 (m)
Job No.: K15-1185-101 Rock Name : Shale

Location : Port Qasim Sample Type : Undisturbed

Test Results

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
CIzmEtEr (B SR ) i ) Status Content (%) | (gricm3)~ |Compression Gl (e ehi)
5.985 8.548 1 Moist 21.86 1.66 0.42 0.21
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Axial Strain (%}

Unified Description :
AASHTO Description :

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM

Tested By :
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-5(A)

Client : Techno Consultant International Sample Depth : 21.2 (m)

Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed

Test Results

Soil Testing Services

Moisture
Content (%)

Moisture

Loading rate
Status

Diameter (cm) (mm/min)

Height (cm)

Dry Densit
()gl]r/cmS) Y

Unconfined
Compression
au (ka/cm?2)

Cu (kg/cm2)

6.404 9.94 1 Moist 15.78 1.72

0.76

0.38

0.76

0.69

0.61

0.54 4

0.46 v‘i

0.38 4

Shear Stress (kg/cm2)

0.314 Iy

0.23
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o0

Axial Strain (%}
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= e
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Unified Description :
AASHTO Description :

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-5(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 28.5 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed

Test Results

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) | = mm/iin) Status Content (%) | (gricm3) Cﬂc:]m( fiesion Cu (kg/cm2)
6.104 12.249 1 Moist 1.97 2.58 500.07 250.04
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Unified Description : Tested By :
AASHTO Description : HG
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-6 Soil Testing Services
Client : Techno Consultant International Sample Depth : 9.3 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
: : Loading rate | Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) (mm/r%in) Status Content (%) ()gl]r/cmS) Y Cﬂc:]m( fiesion Cu (kg/cm2)
4.599 10.458 1 Moist 14.94 25 13.76 6.88
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Project :
Client :
Job No.:

Location :

Unconfined Compression Test

Borehole : BH-6
Sample Depth : 12.3 (m)

Coal Unloading Terminal
Techno Consultant International
K15-1185-101

Port Qasim

Rock Name : Claystone

Sample Type : Undisturbed

Test Results

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
CIzmEtEr (B SR ) i ) Status Content (%) | (gricm3)~ |Compression Gl (e ehi)
5.708 12.259 1 Moist 13.68 1.86 21.34 10.67
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Unified Description :
AASHTO Description :
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-6(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 13.5 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed

Test Results

. . i i i i Unconfined
Diameter (cm)| Height (cm) Lc()r%%r}r%irnaste Msot'gttl:‘;e C('\)"r?t'g,gtt”(}?/o) D%r?cerp]%')ty Compression| Cu (kg/cm2)
au (ka/cm?2)
5.902 9.543 1 Moist 3.5 2.53 318.34 159.17
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AASHTO Description :
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Project :
Client :
Job No.:

Location :

Unconfined Compression Test

Borehole : BH-6(A)
Sample Depth : 18.5 (m)

Coal Unloading Terminal
Techno Consultant International
K15-1185-101

Port Qasim

Rock Name : Sandstone

Sample Type : Undisturbed

Test Results

Soil Testing Services

Axial Strain (%}

Unified Description :
AASHTO Description :

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM

. . i ; ; i Unconfined
Diameter (o) Height (om) | LQadingrate | Molsture | Moisture, | Dry Density | CneSiieifen | cu (kglom2)
au (ka/cm?2)
6.644 10.169 1 Moist 19.82 1.6 1.5 0.75
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-6(B)

Client : Techno Consultant International Sample Depth : 13.8 (m)

Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed

Test Results

Soil Testing Services

Unconfined

; ; Loading rate Moisture Moisture Dry Density €
Diameter (cm) Height (cm) | = mm/iin) Status Content (%) | (gricm3) Cﬂc:]m( fiesion Cu (kg/cm2)
5.242 8.982 1 Moist 16.71 1.88 4.11 2.06
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Axial Strain (%}

Unified Description :
AASHTO Description :
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-7 Soil Testing Services
Client: Techno Consultant International Sample Depth : 14.56 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed

Test Results

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
CIzmEtEr (B SR ) i ) Status Content (%) | (gricm3)~ |Compression Gl (e ehi)
6.025 9.586 1 Moist 19.64 2.01 0.82 0.41
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Unified Description : Tested By :
AASHTO Description : HG
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Unconfined Compression

Project : Coal Unloading Terminal Borehole : BH-7(A)
Client: Techno Consultant International Sample Depth : 12.10 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed

Test Results

Test

Soil Testing Services

. . i i i i Unconfined
Diameter (cm)| Height (cm) Lc()r%%r}r%irnaste Msotlésttl:ge C('\)Ar?tlesrgltjlk&) Dr()érI/DCerggl)ty Compression| Cu (kg/cm2)
au (ka/cm?2)
6.405 9.885 1 Moist 17.91 1.77 1.47 0.74
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Axial Strain (%}

Unified Description :
AASHTO Description :
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-7(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 17.0 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
: : Loading rate | Moisture Moisture | Dry Density | Unconfined
Dltueien (0] Feigt (Em (mm/r%in) Status Content (%) | ~ (gricm3) Sl CEs Gl (e ehi)
6.054 9.149 1 Moist 19.05 1.67 0.77 0.38
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AASHTO Description : AK
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Unconfined Compression Test

Project :
Client :
Job No.: K15-1185-101
Location : Port Qasim

Coal Unloading Terminal

Techno Consultant International

Borehole : BH-7(A)
Sample Depth : 27.10 (m)

Rock Name : Sandstone

Sample Type : Undisturbed

Test Results

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) | =mm/min) Status Content (%) | (gricm3) Cﬂc:]m( fiesion Cu (kg/cm2)
6.588 9.215 1 Moist 9.28 1.54 0.58 0.29
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Unconfined Compression Test

Project :
Client :
Job No.: K15-1185-101
Location : Port Qasim

Coal Unloading Terminal

Techno Consultant International

Borehole : BH-8

Sample Depth: 11 (m)

Rock Name : Sandstone

Sample Type : Undisturbed

Test Results

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) | =mm/min) Status Content (%) | (gricm3) Cﬂc:]m( fiesion Cu (kg/cm2)
8.654 6.087 1 Moist 10.68 1.15 4.46 2.23
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Project :
Client :
Job No.:

Location :

Unconfined Compression Test

Borehole : BH-8
Sample Depth : 13.9 (m)

Coal Unloading Terminal
Techno Consultant International
K15-1185-101

Port Qasim

Rock Name : Sandstone

Sample Type : Undisturbed

Test Results

Soil Testing Services

Axial Strain (%}

Unified Description :
AASHTO Description :

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
CIzmEtEr (B SR ) i ) Status Content (%) | (gricm3)~ |Compression Gl (e ehi)
10.088 6.381 1 Moist 7.23 1.17 1.75 0.88
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Unconfined Compression Test

Soil Testing Services

Project : Coal Unloading Terminal Borehole : BH-8(A)
Client : Techno Consultant International Sample Depth : 7.8 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : Undisturbed
Test Results
. . i i i i Unconfined
Diameter (cm)| Height (cm) | LQadingrate| Moisture | Molsture, | Dy Density | SGRESREES, cu (kgiom)
au (ka/cm?2)
7.063 10.907 1 Moist 22.04 1.64 0.27 0.14
0.27
e
/l
0.25 !
25- P
Y
&
/
0.22] ~
A‘g:“
I!/
0.19- 'I"/
“
4
K>
0.16- »”.
~ .0/
£ &
L )
2 K
& 0144 R34
<
o
: f
g ~
» K3
0.1 Iv
$;
'.
Ix
Iy
In
I
0.08-] £
/
i
0.05-| :.,'
]
2
il
v
N ]
0.03- :,'/
‘V
R
z"’"'
e
o o = N w & o o ~ o
[{e] [od ~ (2] o o P w N
N w (4] ~ (=] N S [$4]
Axial Strain (%}

Unified Description :

AASHTO Description :
NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM

Tested By :
AK

ASTM D2166

Page 1/1



Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-8(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 12.5 (m)
Job No.: K15-1185-101 Rock Name : Claystone
Location : Port Qasim Sample Type : Undisturbed

Test Results

. . i i i i Unconfined
Diameter (cm) Height (cm) | L9adifgrate | Moisiure | Meisture, | Dy Density | campression Cu (kgiom2)
au (ka/cm?2)
6.86 10.454 1 Moist 13.01 1.77 1.18 0.59
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Unconfined Compression Test

Project : Coal Unloading Terminal
Client: Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

Borehole : BH-8(A)

Sample Depth : 2

1.0 (m)

Rock Name : Sandstone

Sample Type : Undisturbed

Test Results

Soil Testing Services

- - Loading rate | Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) (mm/r%in) Status Content (%) ()gl]r/cms)y Cﬂc:]m( fiesion Cu (kg/cm2)
6.805 11.868 1 Moist 17.03 1.74 1.89 0.94
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Unified Description :
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Unconfined Compression Test

Project : Coal Unloading Terminal
Client: Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

Borehole : BH-8(A)

Sample Depth : 26.5 (m)

Rock Name : Sandstone

Sample Type : Undisturbed

Test Results

Soil Testing Services

: : Loading rate | Moisture Moisture | Dry Density | Unconfined
Dltueien (0] Feigt (Em (mm/r%in) Status Content (%) | ~ (gricm3) Sl CEs Gl (e ehi)
6.926 10.5663 1 Moist 14.94 1.73 3.2 1.6
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Unified Description :
AASHTO Description :
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Unconfined Compression Test

Project : Coal Unloading Terminal

Client : Techno Consultant International

Job No.: K15-1185-101

Location : Port Qasim

Borehole : BH-8(A)
Sample Depth : 28.8 (m)
Rock Name : 29.5m

Sample Type : Undisturbed

Test Results

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) | = mm/iin) Status Content (%) | (gricm3) Cﬂc:]m( fiesion Cu (kg/cm2)
5.91 6.931 1 Moist 13.19 1.76 2.8 14
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-09(A) Soil Testing Services
Client : Techno Consultant International Sample Depth: 7.5 (m)
Job No.: K15-1185-101 Classification : CL
Location : Port Qasim Sample Type : Undisturbed

Test Results

- ] i i i i Unconfined
Diameter (cm)| Height (cm) Lc()%%r}r%irnaste HEEe C('\)Ar?tlesrgltjlk&) Dr()érI/DCerggl)ty Compression Cu (kg/cm2)
au a/cm

6.996 12.274 1 Moist 20.27 1.56 0.05 0.02
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-09(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 15.65 (m)
Job No.: K15-1185-101 Rock Name : Claystone
Location : Port Qasim Sample Type : Undisturbed

Test Results

. . i i i i Unconfined
Diameter (cm) Height (cm) | L9adifgrate | Moisiure | Meisture, | Dy Density | campression Cu (kgiom2)
au (ka/cm?2)
5.848 9.811 1 Moist 13.76 1.88 4.1 2.05
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Project :
Client :
Job No.:

Location :

Unconfined Compression Test

Coal Unloading Terminal

Techno Consultant International

K15-1185-101
Port Qasim

Borehole :
Sample Depth :
Rock Name :

Sample Type :

Test Results

BH-09(A)
22.9 (m)
Sandstone

Undisturbed

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) | =mm/min) Status Content (%) | (gricm3) Cﬂc:]m( fiesion Cu (kg/cm2)
6.493 9.588 1 Moist 17.35 1.73 0.64 0.32
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AASHTO Description :
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Project :
Client :
Job No.:

Location :

Unconfined Compression Test

Coal Unloading Terminal

Techno Consultant International
K15-1185-101
Port Qasim

Borehole :
Sample Depth :
Rock Name :

Sample Type :

Test Results

BH-09(A)
25.65 (m)
Sandstone

Undisturbed

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) | = mm/iin) Status Content (%) | (gricm3) Cﬂc:]m( fiesion Cu (kg/cm2)
6.397 10.39 1 Moist 13.18 1.87 4.07 2.04
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-09(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 29.6 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
. . i i i i Unconfined
Diameter (cm)| Height (cm) Lc()r%%r}r%irnaste Msotlésttl:ge C('\)Ar?tlesrgltjlk&) Dr()érI/DCerggl)ty Compression| Cu (kg/cm2)
au (ka/cm?2)
6.545 9.051 1 Moist 13.51 1.72 0.7 0.35
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Project :
Client :
Job No.:

Location : Port Q

Unconfined Compression Test

Borehole : BH-10
Sample Depth : 9.59 (m)

asim

Coal Unloading Terminal
Techno Consultant International
K15-1185-101

Rock Name :

Sandstone

Sample Type : Undisturbed

Test Results

Soil Testing Services

. . i i i i Unconfined
Diameter (cm)| Height (cm) | Lgading rate | Mgisture | Moisture | Dry Density | Comipression Cu (kg/om2)
au (ka/cm?2)
5.818 7.06 1 Moist 1141 1.97 0.2 0.1
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Unconfined Compression Test

Project : Coal Unloading Terminal
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

Classification : CL

Test Results

Borehole : BH-10(A)
Sample Depth: 7.5 (m)

Sample Type : Undisturbed

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
CIzmEtEr (B SR ) i ) Status Content (%) | (gricm3)~ |Compression Gl (e ehi)
6.561 12.448 1 Moist 18.24 1.95 0.11 0.06
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-10(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 12.3 (m)

Job No.: K15-1185-101 Rock Name : Sandstone

Location : Port Qasim Sample Type : Undisturbed

Test Results

. . i i i i Unconfined
Diameter (cm)| Height (cm) | Lgading rate | Mgisture | Moisture | Dry Density | Comipression Cu (kg/om2)
au (ka/cm?2)
6.648 11.459 1 Moist 15.64 1.81 3.36 1.68
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-10(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 15.3 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
. . i i i i Unconfined
Diameter (cm) Height (cm) | L9adig ate | Moisture || Moisture, | Dry Density | comoission Cu (kglom2)
au (ka/cm?2)
6.264 10.147 1 Moist 13.76 1.84 1.03 0.52
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-10(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 21.2 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
: : Loading rate | Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) (mm/r%in) Status Content (%) ()gl]r/cms)y Cﬂc:]m( fiesion Cu (kg/cm2)
6.332 10.827 1 Moist 18.38 1.72 1.84 0.92
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-10(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 24.15 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
: : Loading rate | Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) (mm/r%in) Status Content (%) ()gl]r/cms)y Cﬂc:]m( fiesion Cu (kg/cm2)
6.32 8.753 1 Moist 15.3 1.82 0.86 0.43
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Unconfined Compression Test

Project : Coal Unloading Terminal Borehole : BH-10(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 29.1 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) (mm/r%in) Status Content (%) ()gl]r/cmS) Y Cﬂc:]m( fiesion Cu (kg/cm2)
6.448 11.571 1 Moist 15.14 1.79 1.16 0.58
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Unconfined Compression Test

Borehole : BH-11

Sandstone

Project : Coal Unloading Terminal
Client : Techno Consultant International Sample Depth : 8.15 (m)
Job No.: K15-1185-101 Rock Name :
Location : Port Qasim Sample Type : Undisturbed

Test Results

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
CIzmEtEr (B SR ) i ) Status Content (%) | (gricm3)~ |Compression Gl (e ehi)
5.903 11.67 1 Moist 6.06 1.91 14.21 7.1
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Unconfined Compression Test

Project : Coal Unloading Terminal
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

Borehole : BH-11

Sample Depth : 9.6 (m)

Rock Name :

Sandstone

Sample Type : Undisturbed

Test Results

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) | = mm/iin) Status Content (%) | (gricm3) Cﬂc:]m( fiesion Cu (kg/cm2)
5.554 11.78 1 Moist 9.81 1.89 22.44 11.22
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Unconfined Compression Test

Project: Coal Unloading Terminal Borehole : BH-11 Soil Testing Services
Client : Techno Consultant International Sample Depth : 11.02 (m)

Job No.: K15-1185-101 Rock Name : Sandstone

Location : Port Qasim Sample Type : Undisturbed

Test Results

. . i i i i Unconfined
Diameter (cm) Height (cm) | L9adifgrate | Moisiure | Meisture, | Dy Density | campression Cu (kgiom2)
au (ka/cm?2)
7.61 15.049 1 Moist 16.89 1.95 1.61 0.8
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Unconfined Compression Test

Project: Coal Unloading Terminal Borehole : BH-12 Soil Testing Services
Client : Techno Consultant International Sample Depth : 11.5 (m)
Job No.: K15-1185-101 Rock Name : Claystone
Location : Port Qasim Sample Type : Undisturbed
Test Results
: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) (mm/r%in) Status Content (%) ()gl]r/cms)y Cﬂc:]m( fiesion Cu (kg/cm2)
6.326 11.236 1 Moist 13.33 1.7 3.52 1.76
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Unconfined Compression Test

Unified Description :
AASHTO Description :
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Axial Strain (%}

Project: Coal Unloading Terminal Borehole : BH-12 Soil Testing Services
Client : Techno Consultant International Sample Depth : 13.75 (m)
Job No.: K15-1185-101 Rock Name : Claystone
Location : Port Qasim Sample Type : Undisturbed
Test Results
. . i i i i Unconfined
Diameter (o) Height (om) | LQadingrate | Molsture | Moisture, | Dry Density | CneSiieifen | cu (kglom2)
au (ka/cm?2)
7.77 154 1 Moist 19.22 1.78 12.43 6.22
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Unconfined Compression Test

Borehole : BH-13

Soil Testing Services

Project : Coal Unloading Terminal
Client : Techno Consultant International Sample Depth: 8.1 (m) 8
N
Job No.: K15-1185-101 Rock Name : Sandstone ;
: . =
Location : Port Qasim Sample Type : Undisturbed 2
Test Results
: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) | = mm/iin) Status Content (%) | (gricm3) Cﬂc:]m( fiesion Cu (kg/cm2)
5.808 9.599 1 Moist 12.31 1.91 0.83 0.42
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Project :
Client :
Job No.:

Location :

Unconfined Compression Test

Coal Unloading Terminal

Techno Consultant International

K15-1185-101

Port Qasim

Borehole :

Sample Depth :

Rock Name :

Sample Type :

Test Results

BH-13
13.35 (m)
Sandstone

Undisturbed

Soil Testing Services

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) | = mm/iin) Status Content (%) | (gricm3) Cﬂc:]m( fiesion Cu (kg/cm2)
5.273 7.966 1 Moist 11.45 1.58 1.22 0.61
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Unconfined Compression Test

Project: Coal Unloading Terminal Borehole : BH-13 Soil Testing Services
Client : Techno Consultant International Sample Depth : 14.29 (m)

Job No.: K15-1185-101 Rock Name : Sandstone

Location : Port Qasim Sample Type : Undisturbed

Test Results

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
CIzmEtEr (B SR ) i ) Status Content (%) | (gricm3)~ |Compression Gl (e ehi)
5.825 6.786 1 Moist 14.57 1.8 10.81 54
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Unconfined Compression Test

Project: Coal Unloading Terminal Borehole : BH-17 Soil Testing Services
Client : Techno Consultant International Sample Depth : 14.2 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Dltueien (0] Feigt (Em (mm/r%in) Status Content (%) | ~ (gricm3) Sl CEs Gl (e ehi)
5.789 8.66 1 Moist 19.15 1.75 0.99 0.5
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Unconfined Compression Test

Project: Coal Unloading Terminal Borehole : BH-18 Soil Testing Services
Client : Techno Consultant International Sample Depth : 12.6 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
. . i i i i Unconfined
Diameter (cm) Height (cm) | L9adig ate | Moisture || Moisture, | Dry Density | comoission Cu (kglom2)
au (ka/cm?2)
6.512 8.078 1 Moist 24.6 1.49 0.62 0.31
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Unconfined Compression Test

Unified Description :
AASHTO Description :

NovoLAB (HID) 2.35.2014.307 Licensed to: Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui

Axial Strain (%}

Project: Coal Unloading Terminal Borehole : BH-18 Soil Testing Services
Client : Techno Consultant International Sample Depth : 14 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) (mm/r%in) Status Content (%) ()gl]r/cms)y Cﬂc:]m( fiesion Cu (kg/cm2)
6.343 9.415 1 Moist 24.17 2.02 0.5 0.25
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Unconfined Compression Test

Project: Coal Unloading Terminal Borehole : BH-19 Soil Testing Services
Client : Techno Consultant International Sample Depth : 10.95 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Dltueien (0] Feigt (Em (mm/r%in) Status Content (%) | ~ (gricm3) Sl CEs Gl (e ehi)
6.554 10.266 1 Moist 14.17 1.73 1.68 0.84
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Unconfined Compression Test

Project: Coal Unloading Terminal Borehole : BH-19 Soil Testing Services
Client : Techno Consultant International Sample Depth : 13.28 (m)
Job No.: K15-1185-101 Rock Name : Sandstone
Location : Port Qasim Sample Type : Undisturbed
Test Results
: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) (mm/r%in) Status Content (%) ()gl]r/cmS) Y Cﬂc:]m( fiesion Cu (kg/cm2)
6.245 10.547 1 Moist 13.64 1.7 3.22 1.61
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Unconfined Compression Test

Project: Coal Unloading Terminal Borehole : BH-19 Soil Testing Services
Client : Techno Consultant International Sample Depth : 14.1 (m)

Job No.: K15-1185-101 Rock Name : Sandstone

Location : Port Qasim Sample Type : Undisturbed

Test Results

: : Loading rate| Moisture Moisture | Dry Density | Unconfined
Diameter (cm) Height (cm) | = mm/iin) Status Content (%) | (gricm3) Cﬂc:]m( fiesion Cu (kg/cm2)
5.662 8.67 1 Moist 19.97 1.72 8.49 4.24
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Chemical Test Results

Project : Coal Unloading Terminal Soil Testing Services
Client: Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
Borehole D%gmp(l'%) Description Value
BH-1 1.5 7.45
BH-2 1.5 7.65
BH-2(A) 3 7.56
BH-2(B) 1.5 7.55
BH-3 45 7.71
BH-3(A) 3 7.4
BH-3B 3 7.54
BH-4 3 7.45
BH-4(A) 1.5 7.58
BH-4(B) 1.5 7.44
BH-5 3 pH 7.65
BH-5(A) 1.5 7.95
BH-5(B) 3 7.59
BH-6 3 7.88
BH-6(A) 1.5 7.62
BH-6(B) 1.5 7.52
BH-7 1.5 7.8
BH-7(A) 1.5 7.89
BH-8 1.5 7.56
BH-8(A) 1.5 7.58
BH-8(B) 1.5 7.85
BH-1 1.5 0.03
BH-2 1.5 0.05
BH-2(A) 3 0.02
BH-2(B) 1.5 0.02
BH-3 45 0.06
BH-3(A) 3 0.03
BH-3B 3 0.09
BH-4 3 0.05
BH-4(A) 1.5 0.09
BH-4(B) 1.5 0.04
BH-5 3 Sulphate Content 0.07
BH-5(A) 1.5 0.07
BH-5(B) 3 0.05
BH-6 3 0.08
BH-6(A) 1.5 0.06
BH-6(B) 1.5 0.09
BH-7 1.5 0.02
BH-7(A) 1.5 0.07
BH-8 1.5 0.05
BH-8(A) 1.5 0.03
BH-8(B) 1.5 0.06
BH-1 1.5 0.26
BH-2 1.5 0.31
BH-2(A) 3 0.25
BH-2(B) 1.5 Chloride Content 0.29
BH-3 45 0.33
BH-3(A) 3 0.21
BH-3B 3 0.36
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Chemical Test Results

Project : Coal Unloading Terminal Soil Testing Services
Client: Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim
Borehole D%%?F\p(lr?n) Description Value
BH-4 3 0.54
BH-4(A) 15 0.45
BH-4(B) 15 0.41
BH-5 3 0.32
BH-5(A) 15 0.29
BH-5(B) 3 0.46
BH-6 3 Chloride Content 0.32
BH-6(A) 15 0.41
BH-6(B) 15 0.52
BH-7 15 0.23
BH-7(A) 15 0.52
BH-8 15 0.35
BH-8(A) 15 0.25
BH-8(B) 15 0.34

NovoLAB (HID) 2.52.2015.816 Licensed to: Soil Testing Services
Printed On 22/02/2016 By TC-PC\ZAEEM
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Chemical Test Results

Project : Coal Unloading Terminal Soil Testing Services
Client : Techno Consultant International
Job No.: K15-1185-101
Location : Port Qasim

Borehole D%%%p(lr%) Description Value
BH-09 4.5 7.3

BH-09(A) 1.5 7.82
BH-10 3 7.3

BH-10(A) 1.5 7.3
BH-11 1.5 7.4
BH-12 1.5 7.3
BH-13 1.5 7.6

pH

BH-14 1.5 7.6
BH-15 1.5 7.6
BH-16 3 7.66
BH-17 1.5 7.46
BH-18 1.5 7.9
BH-19 1.5 7.6
BH-20 15 7.81
BH-09 4.5 0.05

BH-09(A) 15 0.15
BH-10 3 0.07

BH-10(A) 15 0.17
BH-11 15 0.09
BH-12 15 0.07
BH-13 15 0.07

Sulphate Content

BH-14 15 0.12
BH-15 15 0.06
BH-16 3 0.05
BH-17 15 0.05
BH-18 15 0.06
BH-19 15 0.15
BH-20 15 0.02
BH-09 4.5 0.29

BH-09(A) 15 0.79
BH-10 3 0.65

BH-10(A) 15 0.88
BH-11 15 0.27
BH-12 15 0.37
BH-13 15 ) 0.55

Chloride Content

BH-14 1.5 0.66
BH-15 1.5 0.55
BH-16 3 0.24
BH-17 1.5 0.67
BH-18 1.5 0.49
BH-19 1.5 0.66
BH-20 1.5 0.16

NovoLAB (HID) 2.35.2014.307 Licensed to: Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui
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Water Chemical Test Results

Project : Coal Unloading Terminal

Client : Techno Consultant International

Job No.: K15-1185-101

Location : Port Qasim, Karachi

Soil Testing Services

Borehole | Sample | SampleDepth Total Salt Chloride Content|syiphate Content| ~ PH Values
(m) Content (ppm) (ppm) (ppm)

BH-2(A) WS-1 12.15 1430 985 226 7.3

BH-5(A) WS-4 11.0 2156 1648 356 7.4

BH-6(A) WS-5 6.70 4350 3547 452 7.6

BH-8(A) WS-7 4.40 9330 7458 569 7.4

BH-9(A) WS-8 3.15 11236 8564 665 7.6

NovoLAB (HID) 2.35.2014.307 Licensed to: Soil Testing Services
Printed On 22/02/2016 By STS_LAB-PC\Zaeem Siddiqui
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Consolidation Test

Project : Coal Unloading Terminal Borehole : BH-08(A) Soil Testing Services
Client : Techno Consultant International Sample Depth : 7.8 (m)
Job No.: K15-1185-101 Classification : ML
Location : Port Qasim Sample Type : Undistrubed
Sample Info
Diameter (cm) Height (cm) | Dry Weight (gr) Vélgfto\{’\gei(grrl)t Wet W?gi;gr;“ After|  vid Ratio Gs
6.2 2 92 1115 185 0.74 2.65
Compression Parameters
Pre-Consolidation
Ce Cs Pressure (kg/cm2)
0.08 0.01 0.94
0.8
0.79-
0.78]
0.77
0.76]
L
®
& 075
T
o
>
0.74 \
0.73
0.72- \
0.71 \
~—_ \
0.7
o o o o - N RS [} o = N S [#)] [os]
o ~ > o o o o S O ¢
Normal Stress (kg/cm2)
Mv Values
P1 (kg/lcm2) | P2 (kglcm2) el e2 1 (k'\g/;IX;mz)
0.425 0.85 0.739 0.726 1.76E-002
0.85 1.7 0.726 0.705 1.42E-002
Unified Description : Low Plasticity Clay With Sand Tested By :
AASHTO Description : A-4, Silty soils AK
NovoLAB (HID) 2.35.2014.307 Licensed to: Soil Testing Services Page1/3

Printed On 05/12/2015 By STS_LAB-PC\Zaeem Siddiqui
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Appendix E

General Information on Testing Procedures



Geotechnical Investigation for feasibility study on Coal transportation b/w Port
Qasim Coal Unloading Terminal and Pakistan Railway

A. DRILLING METHOD, FIELD TESTING & SAMPLING

The field testing program consisted of drilling works, and in-situ testing including
Standard Penetration Tests (SPT), collection of soil samples, collection of water samples

and rock coring. The following sections describe these activities in further detail.

A.1. DRILLING METHOD

All the boreholes were drilled by using rotary/wash boring method; in this method soil is
cut by the constant rotation of various types of bits. Drilling fluid, which is either water or
bentonite slurry, is circulated through drilling rods. The returning fluid lifts loosened

material. Tricone bit was used for cohesive and granular soils.

The drilling in rock was carried out by double tube core barrels in conjunction with
carbide or diamond bit. In a double tube core barrel the outer barrel is rotated by the drill
rods, while, the inner barrel, which is mounted on a swivel, does not rotate during the
drilling process. The core cut by the coring bit passes into the inner barrel. Core was
prevented from dropping out by a steel core catcher it was then extruded and wrapped
with waxed bandage tape, to preserve the natural moisture of the recovered core. The
cores were stored in a core box and transported to the laboratory for testing. Figure A-1

shows the drilling works in progress.

Details of the boreholes are given in Table A.1.

Table A.1 Details of Boreholes

Mark Coordinates Boreho le Depth Water tab le Depth
arkin
9 (UTM zone 42R) (meters) (meters)
326814.68m E,
BH-01 2746979.34m N 15.0 Not encountered

327013.03m E,
BH-02 2746979.21m N 15.0 Not encountered
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Table A.1 Details of Boreholes (continued)

Coordinates

Boreho le Depth

Water tab le Depth

Markin
J (UTM zone 42R) (meters) (meters)
326832.00m E,
326728.33m E,
BH-02 B 2747177.11m N 15.0 Not encountered
327212.08m E,
BH-03 2746978.75m N 15.0 Not encountered
326832.00m E,
BH-03 A 2746579.18m N 30.0 14.0
326704.70m E,
BH-03 B 2747374.28m N 15.0 Not encountered
327442.84m E,
BH-04 2746977.99m N 15.0 Not encountered
326859.47m E,
326677.03m E,
BH-04 B 2747575.06m N 15.0 Not encountered
327636.78m E,
BH-05 2746977.12m N 15.0 Not encountered
326885.61m E,
BH-05 A 2746182.65m N 30.0 11.0
326651.19m E,
BH-05 B 2747770.16m N 15.0 Not encountered
327834.17m E,
BH-06 2746976.79m N 15.0 Not encountered
326915.55m E,
326584.79m E,
BH-06 B 2748350.28m N 15.0 Not encountered
328026.33m E,
BH-07 15.0 Not encountered

2746975.97Tm N

Table A.1 Details of Boreholes (continued)
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Coordinates

Boreho le Depth

Water tab le Depth

Markin
9 (UTM zone 42R) (meters) (meters)
326944.23m E,
BH-07 A 2745782.68m N 30.0 4.5
328235.71m E,
BH-08 2746974.62m N 15.0 Not encountered
326963.16m E,
BH-08 A 2745612.19m N 30.0 4.4
326559.52m E,
BH-08 B 2748350.59m N 150 2.5
328636.94m E,
BH-09 2746974.35m N 15.0 Not encountered
326980.32m E,
BH-09 A 2745380.05m N 30.0 33
327013.03m E,
BH-10 2746973.41m N 15.0 Not encountered
326977.31m E,
328839.56m E,
BH-11 2746971.73m N 15.0 Not encountered
329032.98m E,
BH-12 2746971.73m N 15.0 Not encountered
329232.28m E,
BH-13 2746971.02m N 15.0 Not encountered
329416.34m E,
BH-14 2746970.73m N 15.0 Not encountered
329614.94m E,
BH-15 2746970.06m N 15.0 Not encountered
329821.75m E,
BH-16 2746967.41m N 15.0 Not encountered
329814.66m E,
BH-17 15.0 Not encountered

2746733.43m N

Table A.1 Details of Boreholes (continued)

i |
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Mark Coordinates Boreho le Depth Water tab le Depth
arkin
9 (UTM zone 42R) (meters) (meters)
329827.70m E,
BH-18 2746476.57m N 15.0 Not encountered
329807.83m E,
BH-19 2747218.03m N 15.0 Not encountered
329791.70m E,
BH-20 2747455.70m N 15.0 Not encountered

Figure A-1 Drilling works in progress
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A.2. FIELD TESTING

Field testing forms a crucial part of the soil investigation process and its results are used
in the geotechnical design. As part of the field testing programme, Standard Penetration

Tests (SPT) were executed at site:

Following sections indicate the processes carried out in SPTs:

A.2.1. STANDARD PENETRATION TESTS

The standard penetration tests (SPT) were carried out at interval of 1 meter to 1.5
meters in the overburden above the bedrock. The standard penetration test was carried
out by “Safety” type sliding hammer. Split-spoon sampler was used in cohesive and fine

granular soils to conduct SPT.

The standard penetration test was carried out by an assembly of the following parts:

o Drive-weight assembly, consisting of a drive head and a 63.5kg impact hammer, a
hammer fall guide and the drop system. The drop mechanism will ensure a constant
free fall of 760mm.

e Drive rods connect the drive-weight assembly to the sampler.

e The split spoon sampler was used to carry out the test, along with retrieving disturbed
samples.

The base of the borehole was made clean and reasonably undisturbed at the test

elevation. Following precautions were taken during the testing sequence:

e The level of water or bentonite slurry was maintained at a sufficient level above the
groundwater level, to ensure any entry of water through the bottom of the borehole.

o The casing was not driven below the level at which the test will start.

The test was executed in the following steps:

o The sampler and the drive rods were lowered in the borehole and the hammer
assembly added to it.

e The sampler is penetrated over seating drive of 150mm and the numbers of blows
are recorded.

¢ In the same way the sampler is driven over a test drive of 300mm in two increments
of 150mm.

e The numbers of blows are recorded during each of the last two increments.

vl
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o The test was deemed finished when total number of blows equal to 50 was reached.

The standard penetration test was carried out in accordance with the procedure given in
BS 1377-9:1990.

Figure A-2 Standard Penetration Test in Progress

Vil
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A.3. SAMPLING

Sampling forms an essential part of the geotechnical investigation process and good
sampling is essential for proper laboratory testing of samples for determining strength

and compressibility characteristics of soil.

Soil samples were extracted from all the boreholes with the help of following tools:
e Disturbed samples through SPT

¢ Undisturbed samples through Thin Walled Shelby Tube

¢ Rock core samples through Double Tube Core Barrel

o Water sample through Water Sampler
Following section indicates the processes carried out in each of the field tests and
sampling.

A.3.1. SPT SAMPLES

Samples were recovered from standard penetration testing. The samples were recovered
in split-spoon sampler and then stored in plastic bags. The storage of split-spoon
samples in bags ensured retention of natural moisture of the samples which were later

tested for gradation, consistency and chemical characteristics.

Figure A-3 Disturbed Soil Sample in Split Spoon Sampler

vii |
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A.3.2. THIN-WALLED SHELBY TUBE SAMPLING

Undisturbed samples from soft to medium stiff clay were taken by Shelby tubes. The
Shelby tube consists of an open tube with one sharp end connecting to a head which
acts as an attachment to the drilling rods. The Shelby tube sampling is done by pushing
the rods by exerting hydraulic pressure. The tube is lifted from the borehole after

sampling and is preserved by waxing the open ends of the tube.

A.3.3. ROCK CORE SAMPLES

Rock core samples were collected from the deposits through coring. Unconfined
compressive strength of these samples was determined in the laboratory. Figure A-4

shows the rock samples stored in core box.

Figure A-4 Rock core samples in core box

viii |
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A.3.4. WATER SAMPLES

In order to determine the chemical characteristic of groundwater, water samples were
collected from the boreholes. The samples were preserved in airtight bottle & later
transported to the testing laboratory. Chemical characteristics of water samples have
also been assessed through determination of sulphate content, chloride content, TDS

and pH.
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B. LABORATORY TESTING

Laboratory testing was carried out on retrieved disturbed soil samples. The following
section enlists and gives details of relevant tests carried out on selected samples as
required for determining the subsurface conditions and correlating with the information

obtained from field testing and sampling.

B.1. GRAIN SIZE ANALYSIS

The purpose of grain size analysis is to determine the sizes of the assemblage of
particles that make up the soil. The grain size analysis is conducted in two parts: for
particles above the “# 200 US sieve”, sieve analysis is carried out by passing the
selected soil sample from various sieves. For particles finer than the “# 200 US sieve”,
hydrometer analysis is carried out. The combined process of determination of the size of

particles is termed as the grain size analysis.

The results are appended with the report in Appendix C. Grain size analysis of one

hundred and seventeen (117) soil samples were carried out as per ASTM D 422.

B.2. LIQUID AND PLASTIC LIMITS

The liquid and plastic limits of soil are parameters that define the state of the soil at
different water content levels. The liquid limit is the water content above which the soil
goes from solid phase to liquid phase and the plastic limit indicates the water content
below which the soil mass makes the transition from a plastic, remould able solid to a
brittle mass which cannot be remoulded any more. The difference in the water contents
at Liquid and Plastic limits is termed as the plasticity index and it is a measure of the
plasticity of the soil under consideration. The samples used for determining the limits are
finer than the “#40 US sieve”. The limits were determined in accordance with the ASTM
D-4318.

Liquid and plastic limits of twenty three (23) samples extracted from boreholes were

carried out in accordance with the given procedure.
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B.3. NATURAL MOISTURE CONTENT

Natural moisture content is the quantity of water contained in a soil or rock sample. It is
the ratio of the weight of water to the weight of solids in a given volume of soil or rock
sample. Natural moisture content of one hundred and fifteen (115) samples was
determined in accordance with ASTM 2216-05.

B.4. DENSITY

The weight per unit volume of the solid portion of soil is called particle (dry) density.
Whereas, the oven dry weight of a unit volume of soil inclusive of pore spaces is called
bulk (wet) density. The bulk density of a soil is always smaller than its particle
density. Density of one hundred and fifteen (115) samples was determined in accordance
with the procedure described in ASTM D 7263-09.

B.5. SPECIFIC GRAVITY

Specific gravity (Gs) is defined as mass of material in air divided by mass of water
displaced by material. This quantity is used for calculation of void ratio, in hydrometer
test, etc. Specific gravity of one hundred and fifteen (115) samples was determined in
accordance with the procedure described in ASTM D 854-05.

B.6. DIRECT SHEAR TEST

The direct shear test involves, placing a test sample in a rectangular box having two
portions, the top portion can move while the lower portion is fixed. The sample is
consolidated under a normal load. Also, double drainage is ensured by placing porous
stones on the top and bottom of the sample. Hence, the test may be carried out under
drained conditions. The shear strength of a remoulded sample is measured by applying a
horizontal force which pushes the top part of rectangular box, the sample is sheared to
failure and the normal and shear stresses at the point of failure are noted down. The
shear box test (or the direct shear test) suffers from various limitations the most
prominent of which is the forced failure plane formed due the configuration of the
apparatus; this might result in concealing the actual plane of failure. As, the tests are

carried out on disturbed samples and since only the stresses at the point of failure are

xil
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determined the test results cannot be reliably used in describing the strength
characteristics of the ground. The ASTM D 3080-04 was followed for the performance of
static direct simple shear tests. The angle of internal friction of soil came out to be 31.76°
to 36.43°.

B.7. UNCONFINED COMPRESSION TEST

Unconfined compressive strength test involves axially loading a cylindrical rock core or
undisturbed clay sample to failure. The term unconfined is used because the lateral force
on the sample is zero. The unconfined compressive strength test was carried out in
accordance with ASTM D 7012. The strength of the retrieved samples tested came out to
be ranging from 0.05 Kg/cm? to 500.07 Kg/cm?. The results of the unconfined

compression test are summarized in Appendices.

B.8. CHEMICAL TESTS

Sulphate in groundwater or soil can attack concrete placed in the ground or on surface. A
reaction takes place between the sulphate and the aluminate compounds present in the
cement, causing crystallisation of complex compounds. The expansion, which
accompanies crystallisation, induces stresses in the concrete, which results in

mechanical disintegration.

In moist conditions, such as exposure to seawater, the presence of chloride ion, CI,
presents a serious possibility of the corrosion of the reinforcement. The presence of
Ca(OH), provides a strong alkaline environment in which a thin film of iron oxide is
formed on the metal surface which protects it against corrosion. However, if the concrete
is permeable to the extent that the soluble chlorides can reach up to the reinforcing steel,
then in the presence of water and oxygen, the corrosion of the reinforcement will take
place. Rust occupies more volume than the original steel, and hence the ensuing

expansion of concrete, results in cracking and spalling.

Due to adverse effect of sulphates and chlorides on the quality of concrete it is essential
to conduct chemical tests on soil and groundwater. This helps in quantifying the expected
exposure of concrete to these chemicals and in devising precautionary measures to
ensure integrity of concrete.

The following chemical tests were carried out on soil and water samples:

xii |
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e Total dissolved solids
e Chloride content
e Sulphate content

e pH

Chemical tests were carried out in accordance with ASTM D 512, D 516, and D 1293.

The selection of cement for underground concreting and is discussed in Chapter 4.

Table B.1 ACI standards for concrete for sulphate exposure
Water Solub le Sulphate in Water

Sulphate

Sulphates in Soil Cement Ty pe
Expos ure
(%) (mg/L)
Negligible 0.00-0.10 0- 150 OPC
Moderate 0.10-0.20 150- 1500 Type Il
Severe 0.20-2.00 1500-10000 Type V
Type V
Very Severe Over 2.00 Over 10000

plus pozzolan

xiii |
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APPENDIX F1

PILE CAPACITIES FOR BH-1



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth for this
Encountered of Pile (m) | of Layer (m) layer
0-1 cohesionless 0.76 1 17.5
1-2 cohesionless 0.76 1 17.5
2-3 cohesionless 0.76 1 17.5
3-4 cohesionless 0.76 1 17.5
4-5 cohesionless 0.76 1 17.5
5-6 cohesive 0.76 1 18
6-7 cohesionless 0.76 1 18.5
7-8 cohesionless 0.76 1 18.5
8-9 cohesionless 0.76 1 18.5
9-10 | cohesionless 0.76 1 18.5
10-11 | cohesionless 0.76 1 18.5
11-12 | cohesionless 0.76 1 18.5
12-13 | cohesionless 0.76 1 18.5
13-14 | cohesionless 0.76 1 18.5
14-15 | cohesionless 0.76 1 18.5

Effective
overburden

(kN/m?)

phi

Que
(kN/m?),

a

adhesion

a

reduction-
rock

§

correction

29

29

29

29

29

36

36

36

36

36

36

36

36

36

Qsiin (cum)

(kN)




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 1.00 1 17.5 29 - - - - -
1-2 cohesionless 1.00 1 17.5 29 - - - - -
2-3 cohesionless 1.00 1 17.5 29 - - - - -
3-4 cohesionless 1.00 1 17.5 29 - - - - -
4-5 cohesionless 1.00 1 17.5 29 - - - - -
5-6 cohesive 1.00 1 18 - 150 - 0.75 - -
6-7 cohesionless 1.00 1 18.5 36 - - - - -
7-8 cohesionless 1.00 1 18.5 36 - - - - -
8-9 cohesionless 1.00 1 18.5 36 - - - - -
9-10 | cohesionless 1.00 1 18.5 36 - - - - -
10-11 | cohesionless 1.00 1 18.5 36 - - - - -
11-12 | cohesionless 1.00 1 18.5 36 - - - - -
12-13 | cohesionless 1.00 1 18.5 36 - - - - -
13-14 | cohesionless 1.00 1 18.5 36 - - - - -
14-15 | cohesionless 1.00 1 18.5 36 - - - - -




ALLOWABLE END BEARING RESISTANCE :

Diameter Length ® N, Effective FOS Qenp

Socket
overburden
of Pile (mm) of Pile (m) (kN/m?®) (kN)

Strata
Sand 760 12.0 36.0 45.0 207.3 4.0 1057
Sand 760 15.0 36.0 45.0 262.8 4.0 1340
Sand 1000 12.0 36.0 45.0 207.3 4.0 1830
Sand 1000 15.0 36.0 45.0 262.8 4.0 2320




APPENDIX F2

PILE CAPACITIES FOR BH-2



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18.5 36 - - - - -
1-2 cohesionless 0.76 1 18.5 36 - - - - -
2-3 cohesionless 0.76 1 18.5 36 - - - - -
3-4 cohesionless 0.76 1 18.5 36 - - - - -
4-5 cohesionless 0.76 1 18.5 36 - - - - -
5-6 cohesionless 0.76 1 18.5 36 - - - - -
6-7 cohesionless 0.76 1 18.5 36 - - - - -
7-8 cohesionless 0.76 1 18.5 36 - - - - -
8-9 cohesionless 0.76 1 18.5 36 - - - - -
9-10 | cohesionless 0.76 1 18.5 36 - - - - -
10-11 cohesive 0.76 1 18 0 150 - 0.75 - -
11-12 cohesive 0.76 1 18 0 150 - 0.75 - -
12-13 cohesive 0.76 1 18 0 150 - 0.75 - -
13-14 Rock 0.76 1 21 45 - 130 - 0.5 0.7
14-15 Rock 0.76 1 21 45 - 130 - 0.5 0.7




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective g | Effective |Phi c Jue |O a B 5 |tand| ks | FOS Qqin | Qskin (cum
Depth ) for this | overburden ) reduction- )
Encountered of Pile (m) | of Layer (m) |  layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 1.00 1 18.5 36 - - - - -
1-2 cohesionless 1.00 1 18.5 36 - - - - -
2-3 cohesionless 1.00 1 18.5 36 - - - - -
3-4 cohesionless 1.00 1 18.5 36 - - - - -
4-5 cohesionless 1.00 1 18.5 36 - - - - -
5-6 cohesionless 1.00 1 18.5 36 - - - - -
6-7 cohesionless 1.00 1 18.5 36 - - - - -
7-8 cohesionless 1.00 1 18.5 36 - - - - -
8-9 cohesionless 1.00 1 18.5 36 - - - - -
9-10 | cohesionless 1.00 1 18.5 36 - - - - -
10-11 cohesive 1.00 1 18 0 150 - 0.75 - -
11-12 cohesive 1.00 1 18 0 150 - 0.75 - -
12-13 cohesive 1.00 1 18 0 150 - 0.75 - -
13-14 Rock 1.00 1 21 45 - 130 - 0.5 0.7
14-15 Rock 1.00 1 21 45 - 130 - 0.5 0.7




ALLOWABLE END BEARING RESISTANCE :

Socket

Diameter

Length

N

qUC FOS QEND
. . 2
Strata of Pile (mm) of Pile (m) (kN/m ) (kN)
Rock 760 15.0 4.5 130.0 5.0 106
Rock 1000 15.0 4.5 130.0 5.0 184




APPENDIX F3

PILE CAPACITIES FOR BH-2 A



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & ks FOS Qein | Qskin (cum)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18.5 36 - - - - -
1-2 cohesionless 0.76 1 18.5 36 - - - - -
2-3 cohesionless 0.76 1 18.5 36 - - - - - -
34 cohesionless 0.76 1 18.5 36 - - - - - -
4-5 | cohesionless |  0.76 1 185 36 - - - - - | 30 |
56 | cohesionless | 0.76 1 185 36 ] - - - -
67 | cohesionless | 0.76 1 185 36 - - - - -
7.8 | cohesionless |  0.76 1 18.5 36 - - - - -
89 | cohesionless| 0.76 1 185 36 ] - - - -
9-10 | cohesionless |  0.76 1 185 36 - - - - -
10-11 | cohesionless |  0.76 1 185 36 - - - - -
11-12 | cohesionless 0.76 1 18.5 36 - - - - -
1213 | cohesionless |  0.76 1 8.5 36 - - - - -
13-14 | cohesionless |  0.76 1 8.5 36 - - - - ]
1415 | cohesionless |  0.76 1 8.5 36 - - - - ]
15-16 Rock 0.76 1 21 45 140 0.5 0.7
16-17 Rock 0.76 1 21 45 140 0.5 0.7
17-18 Rock 0.76 1 21 45 140 0.5 0.7
18-19 Rock 0.76 1 21 45 140 0.5 0.7
19-20 Rock 0.76 1 21 45 140 05 0.7
20-21 Rock 0.76 1 21 45 140 0.5 0.7
2122 Rock 0.76 1 21 45 140 0.5 0.7
2223 Rock 0.76 1 21 45 140 0.5 0.7
24-24 Rock 0.76 1 21 45 140 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tand | ks FOS Qqkin | Qsiin (cum)

Depth for this | overburden reduction-

of Pile (m) | of Layer (m) layer (KN/m?) (kN/m?) |(kN/m?)| adhesion « correction (kN) (kN)

Encountered roc

25-25 Rock 0.76 1 21 447.0 45 140 0.5 0.7 45 0.79 | 0.293 5.0 23 654
25-26 Rock 0.76 1 21 4680 | 45 - | 140 . 0.5 0.7 45 | 079 (0293 | 50 | oy .
26-27 Rock 0.76 1 21 489.0 45 - 140 - 0.5 0.7 45 0.79 | 0.293 5.0 23 701
2728 Rock 0.76 1 21 5100 | 45 - | 140 . 0.5 0.7 45 | 079 (0293 | 50 | o4 -
28-29 Rock 0.76 1 21 531.0 45 - 140 - 0.5 0.7 45 0.79 | 0.293 5.0 23 747
29-30 Rock 0.76 1 21 552.0 45 - 140 - 0.5 0.7 45 0.79 | 0.293 5.0 23 771




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & ks FOS Qein | Qskin (cum)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
01 | cohesionless |  1.00 1 185 36 - - ] ] ]
12 | cohesionless | 1.00 1 185 36 - - ] - -
23 | cohesionless |  1.00 1 185 36 - - - - - | 30 |
34 cohesionless 1.00 1 18.5 36 - - - - - -
4-5 | cohesionless |  1.00 1 185 36 - - - - - | 30 |
56 | cohesionless | 1.00 1 185 36 ] - - - -
67 | cohesionless |  1.00 1 185 36 - - - - -
7.8 | cohesionless |  1.00 1 18.5 36 - - - - -
89 | cohesionless | 1.00 1 185 36 ] - - - -
9-10 | cohesionless |  1.00 1 185 36 ] - - - -
10-11 | cohesionless |  1.00 1 185 36 - - - - -
11-12 | cohesionless 1.00 1 18.5 36 - - - - -
1213 | cohesionless |  1.00 1 8.5 36 - - - - -
13-14 | cohesionless |  1.00 1 8.5 36 - - - - ]
14-15 | cohesionless |  1.00 1 8.5 36 - - - - ]
15-16 Rock 1.00 1 21 45 140 0.5 0.7
16-17 Rock 1.00 1 21 45 140 0.5 0.7
17-18 Rock 1.00 1 21 45 140 0.5 0.7
18-19 Rock 1.00 1 21 45 140 0.5 0.7
19-20 Rock 1.00 1 21 45 140 05 0.7
20-21 Rock 1.00 1 21 45 140 0.5 0.7
2122 Rock 1.00 1 21 45 140 0.5 0.7
2223 Rock 1.00 1 21 45 140 0.5 0.7
24-24 Rock 1.00 1 21 45 140 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tand | ks FOS Qqkin | Qsiin (cum)

Depth for this | overburden reduction-

of Pile (m) | of Layer (m) layer (KN/m?) (kN/m?) |(kN/m?)| adhesion « correction (kN) (kN)

Encountered roc

25-25 Rock 1.00 1 21 447.0 45 140 0.5 0.7 45 0.79 | 0.293 5.0 31 860
25-26 Rock 1.00 1 21 468.0 45 - 140 - 0.5 0.7 45 0.79 | 0.293 5.0 31 891
26-27 Rock 1.00 1 21 489.0 45 - 140 - 0.5 0.7 45 0.79 | 0.293 5.0 31 922
2728 Rock 1.00 1 21 5100 | 45 - | 140 . 0.5 0.7 45 | 079 | 0293 | 50 | 4 e
28-29 Rock 1.00 1 21 531.0 45 - 140 - 0.5 0.7 45 0.79 | 0.293 5.0 31 984
29-30 Rock 1.00 1 21 552.0 45 - 140 - 0.5 0.7 45 0.79 | 0.293 5.0 31 1014




ALLOWABLE END BEARING RESISTANCE :

Socket Diameter Length No Juc FOS Qeno
Strata of Pile (mm) of Pile (m) (kN/m?) (kN)
Rock 760 20.0 4.5 140.0 5.0 114
Rock 760 25.0 4.5 140.0 5.0 114
Rock 760 30.0 4.5 140.0 5.0 114
Rock 1000 20.0 4.5 140.0 5.0 198
Rock 1000 25.0 4.5 140.0 5.0 198
Rock 1000 30.0 4.5 140.0 5.0 198




APPENDIX F4

PILE CAPACITIES FOR BH-2 B



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan d Ks FOS Qqin | Qskin (cum)
Depth ) for this | overburden ) reduction- )
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) | (kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 17 8.5 28 - - - - - 28 0.49 | 0.530 | 3.0 2 2
1-2 cohesionless 0.76 1 17 25.5 28 - - - - - 28 0.49 | 0.530 | 3.0 5 7
2-3 cohesionless 0.76 1 17 42.5 28 - - - - - 28 0.49 | 0.530 | 3.0 9 16
3-4 cohesionless 0.76 1 18.5 60.3 36 - - - - - 36 0.63 | 0.412 | 3.0 12 28
4-5 cohesionless 0.76 1 18.5 78.8 36 - - - - - 36 0.63 | 0.412 | 3.0 16 44
5-6 cohesionless 0.76 1 18.5 97.3 36 - - - - - 36 0.63 | 0.412 | 2.0 30 75
6-7 cohesionless 0.76 1 18.5 115.8 36 - - - - - 36 0.63 | 0.412 | 3.0 24 98
7-8 cohesionless 0.76 1 18.5 134.3 36 - - - - - 36 0.63 | 0.412 | 3.0 28 126
8-9 cohesionless 0.76 1 18.5 152.8 36 - - - - - 36 0.63 | 0.412 | 3.0 31 158
9-10 | cohesionless 0.76 1 18.5 171.3 36 - - - - - 36 0.63 | 0.412 | 3.0 35 193
10-11 | cohesionless 0.76 1 18.5 189.8 36 - - - - - 36 0.63 | 0.412 | 3.0 39 232
11-12 | cohesionless 0.76 1 18.5 208.3 36 - - - - - 36 0.63 | 0412 | 3.0 43 275
12-13 | cohesionless 0.76 1 18.5 226.8 36 - - - - - 36 0.63 | 0412 | 3.0 47 322
13-14 cohesive 0.76 1 18 245.0 0 150 - 0.75 - - 0 0.00 | 1.000 | 2.0 134 456
14-15 Rock 0.76 1 21 264.5 45 - 300 - 0.5 0.7 45 0.79 | 0.293 | 5.0 50 506




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 1.00 1 17 28 - - - - -
1-2 cohesionless 1.00 1 17 28 - - - - -
2-3 cohesionless 1.00 1 17 28 - - - - -
3-4 cohesionless 1.00 1 18.5 36 - - - - -
4-5 cohesionless 1.00 1 18.5 36 - - - - -
5-6 cohesionless 1.00 1 18.5 36 - - - - -
6-7 cohesionless 1.00 1 18.5 36 - - - - -
7-8 cohesionless 1.00 1 18.5 36 - - - - -
8-9 cohesionless 1.00 1 18.5 36 - - - - -
9-10 | cohesionless 1.00 1 18.5 36 - - - - -
10-11 | cohesionless 1.00 1 18.5 36 - - - - -
11-12 | cohesionless 1.00 1 18.5 36 - - - - -
12-13 | cohesionless 1.00 1 18.5 36 - - - - -
13-14 cohesive 1.00 1 18 0 150 - 0.75 - -
14-15 Rock 1.00 1 21 45 - 300 - 0.5 0.7




ALLOWABLE END BEARING RESISTANCE :

Di t Length N FOS Q
Socket rameter eng ¢ qUC END
. . 2
Strata of Pile (mm) of Pile (m) (kN/m ) (kN)
Rock 760 15.0 4.5 300.0 5.0 245

Rock 1000 15.0 4.5 300.0 5.0 424




APPENDIX F5

PILE CAPACITIES FOR BH-3



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan d Ks FOS Qqin | Qskin (cum)
Depth ) for this | overburden ) reduction- )
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) | (kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18 9.0 34 - - - - - 34 0.59 | 0.441 3.0 2 2
1-2 cohesionless 0.76 1 18 27.0 34 - - - - - 34 0.59 | 0.441 3.0 6 7
2-3 cohesionless 0.76 1 18 45.0 34 - - - - - 34 0.59 | 0.441 3.0 9 17
3-4 cohesionless 0.76 1 18 63.0 34 - - - - - 34 0.59 | 0.441 3.0 13 30
4-5 cohesionless 0.76 1 18 81.0 34 - - - - - 34 0.59 | 0.441 3.0 17 47
5-6 cohesionless 0.76 1 18.5 008 36 - - - - - 36 0.63 | 0.412 | 3.0 20 67
6-7 cohesionless 0.76 1 17.5 117.3 31 - - - - - 31 0.54 | 0485 | 3.0 24 92
7-8 cohesionless 0.76 1 17.5 134.8 31 - - - - - 31 0.54 | 0485 | 3.0 28 120
8-9 cohesionless 0.76 1 18 152.5 35 - - - - - 35 0.61 | 0426 | 3.0 32 152
9-10 | cohesionless 0.76 1 18.5 170.8 36 - - - - - 36 0.63 | 0.412 | 3.0 35 187
10-11 | cohesionless 0.76 1 18.5 189.3 36 - - - - - 36 0.63 | 0.412 | 3.0 39 226
11-12 Rock 0.76 1 20 208.5 40 - 200 - 0.5 0.7 40 0.70 | 0.357 | 5.0 33 259
12-13 | cohesionless 0.76 1 18.5 227.8 36 - - - - - 36 0.63 | 0412 | 3.0 47 306
13-14 | cohesionless 0.76 1 18.5 246.3 36 - - - - - 36 0.63 | 0412 | 3.0 51 357
14-15 | cohesionless 0.76 1 18.5 264.8 36 - - - - - 36 0.63 | 0412 | 3.0 55 411




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) | (kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18 34 - - - - -
1-2 cohesionless 0.76 1 18 34 - - - - -
2-3 cohesionless 0.76 1 18 34 - - - - -
3-4 cohesionless 0.76 1 18 34 - - - - -
4-5 cohesionless 0.76 1 18 34 - - - - -
5-6 cohesionless 0.76 1 18.5 36 - - - - -
6-7 cohesionless 0.76 1 17.5 31 - - - - -
7-8 cohesionless 0.76 1 17.5 31 - - - - -
8-9 cohesionless 0.76 1 18 35 - - - - -
9-10 | cohesionless 0.76 1 18.5 36 - - - - -
10-11 | cohesionless 0.76 1 18.5 36 - - - - -
11-12 Rock 0.76 1 20 40 - 200 - 0.5 0.7
12-13 | cohesionless 0.76 1 18.5 36 - - - - -
13-14 | cohesionless 0.76 1 18.5 36 - - - - -
14-15 | cohesionless 0.76 1 18.5 36 - - - - -




ALLOWABLE END BEARING RESISTANCE :

Diameter Length (0] N, Effective FOS Qenp

Socket

overburden

of Pile (mm) of Pile (m) (kN/m?) (kN)

Strata
Sand 760 13.0 36.0 45.0 227.8 4.0 1162
Sand 760 15.0 36.0 45.0 264.8 4.0 1350
Sand 1000 13.0 36.0 45.0 227.8 4.0 2011
Sand 1000 15.0 36.0 45.0 264.8 4.0 2338




APPENDIX F6

PILE CAPACITIES FOR BH-3 A



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & ks FOS Qein | Qskin (cum)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18.5 36 - - - - -
1-2 cohesionless 0.76 1 18.5 36 - - - - -
2-3 cohesionless 0.76 1 18.5 36 - - - - - -
34 cohesionless 0.76 1 18.5 36 - - - - - -
45 | cohesionless | 0.76 1 18.5 36 - - - - - | 30 |
56 | cohesionless | 0.76 1 185 36 ] - - - -
67 | cohesionless | 0.76 1 185 36 - - - - -
7.8 | cohesionless |  0.76 1 18.5 36 - - - - -
89 | cohesionless| 0.76 1 185 36 ] - - - -
9-10 | cohesionless |  0.76 1 185 36 - - - - -
10-11 | cohesionless |  0.76 1 185 36 - - - - -
11-12 | cohesionless 0.76 1 18.5 36 - - - - -
12-13 Rock 0.76 1 21 45 ; 100 ] 0.5 0.7
13-14 Rock 0.76 1 21 45 ; 100 ] 0.5 0.7
14-15 Rock 0.76 1 21 45 ; 100 ] 0.5 0.7
15-16 Rock 0.76 1 21 45 100 0.5 0.7
16-17 Rock 0.76 1 21 45 100 0.5 0.7
17-18 Rock 0.76 1 21 45 100 0.5 0.7
18-19 Rock 0.76 1 21 45 100 0.5 0.7
19-20 Rock 0.76 1 21 45 100 0.5 0.7
20-21 Rock 0.76 1 21 45 100 0.5 0.7
2122 Rock 0.76 1 21 45 100 0.5 0.7
2223 Rock 0.76 1 21 45 100 0.5 0.7
24-24 Rock 0.76 1 21 45 100 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tand | ks FOS Qqkin | Qsiin (cum)

Depth for this | overburden reduction-

of Pile (m) | of Layer (m) layer (KN/m?) (kN/m?) |(kN/m?)| adhesion « correction (kN) (kN)

Encountered roc

25-25 Rock 0.76 1 21 484.5 45 100 0.5 0.7 45 0.79 | 0.293 5.0 17 492
25-26 Rock 0.76 1 21 5055 | 45 - | 100 . 0.5 0.7 45 | 079 (0203 | 50 | 4, .
26-27 Rock 0.76 1 21 526.5 45 - 100 - 0.5 0.7 45 0.79 | 0.293 5.0 17 525
2728 Rock 0.76 1 21 547.5 | 45 - | 100 . 0.5 0.7 45 | 079 (0203 50 | 4, )
28-29 Rock 0.76 1 21 568.5 45 - 100 - 0.5 0.7 45 0.79 | 0.293 5.0 17 559
20-30 Rock 0.76 1 21 589.5 | 45 - | 100 . 0.5 0.7 45 | 079 (0203 | 50 | 4, -




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & ks FOS Qein | Qskin (cum)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
01 | cohesionless |  1.00 1 185 36 - - ] ] ]
12 | cohesionless | 1.00 1 185 36 - - ] - -
23 | cohesionless |  1.00 1 185 36 - - - - - | 30 |
34 cohesionless 1.00 1 18.5 36 - - - - - -
4-5 | cohesionless |  1.00 1 18.5 36 - - - - - | 30 |
56 | cohesionless | 1.00 1 185 36 ] - - - -
67 | cohesionless |  1.00 1 185 36 - - - - -
7.8 | cohesionless |  1.00 1 18.5 36 - - - - -
89 | cohesionless | 1.00 1 185 36 ] - - - -
9-10 | cohesionless |  1.00 1 185 36 - - - - -
10-11 | cohesionless |  1.00 1 185 36 - - - - -
11-12 | cohesionless 1.00 1 18.5 36 - - - - -
12-13 Rock 1.00 1 21 45 - 100 - 0.5 0.7
13-14 Rock 1.00 1 21 45 - 100 - 0.5 0.7
14-15 Rock 1.00 1 21 45 - 100 - 0.5 0.7
15-16 Rock 1.00 1 21 45 100 0.5 0.7
16-17 Rock 1.00 1 21 45 100 0.5 0.7
17-18 Rock 1.00 1 21 45 100 0.5 0.7
18-19 Rock 1.00 1 21 45 100 0.5 0.7
19-20 Rock 1.00 1 21 45 100 0.5 0.7
20-21 Rock 1.00 1 21 45 100 0.5 0.7
2122 Rock 1.00 1 21 45 100 0.5 0.7
2223 Rock 1.00 1 21 45 100 0.5 0.7
24-24 Rock 1.00 1 21 45 100 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tand | ks FOS Qqkin | Qsiin (cum)

Depth for this | overburden reduction-

of Pile (m) | of Layer (m) layer (KN/m?) (kN/m?) |(kN/m?)| adhesion « correction (kN) (kN)

Encountered roc

25-25 Rock 1.00 1 21 484.5 45 100 0.5 0.7 45 0.79 | 0.293 5.0 22 647
25-26 Rock 1.00 1 21 5055 | 45 - | 100 . 0.5 0.7 45 | 079 [0203| 50 | o .
26-27 Rock 1.00 1 21 526.5 45 - 100 - 0.5 0.7 45 0.79 | 0.293 5.0 22 691
2728 Rock 1.00 1 21 547.5 | 45 - | 100 . 0.5 0.7 45 | 079 [0203| 50 | o -
28-29 Rock 1.00 1 21 568.5 45 - 100 - 0.5 0.7 45 0.79 | 0.293 5.0 22 735
29-30 Rock 1.00 1 21 589.5 45 - 100 - 0.5 0.7 45 0.79 | 0.293 5.0 22 757




ALLOWABLE END BEARING RESISTANCE :

Socket Diameter Length No Juc FOS Qeno
Strata of Pile (mm) of Pile (m) (kN/m?) (kN)
Rock 760 20.0 4.5 100.0 5.0 82
Rock 760 25.0 4.5 100.0 5.0 82
Rock 760 30.0 4.5 100.0 5.0 82
Rock 1000 20.0 4.5 100.0 5.0 141
Rock 1000 25.0 4.5 100.0 5.0 141
Rock 1000 30.0 4.5 100.0 5.0 141




APPENDIX F7

PILE CAPACITIES FOR BH-3 B



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth for this
Encountered of Pile (m) | of Layer (m) layer
0-1 cohesionless 0.76 1 18.5
1-2 cohesionless 0.76 1 18.5
2-3 cohesionless 0.76 1 18.5
3-4 cohesionless 0.76 1 18.5
4-5 cohesionless 0.76 1 18.5
5-6 cohesionless 0.76 1 18.5
6-7 cohesive 0.76 1 18
7-8 cohesive 0.76 1 18
8-9 cohesive 0.76 1 18
9-10 | cohesionless 0.76 1 18.5
10-11 | cohesionless 0.76 1 18.5
11-12 | cohesionless 0.76 1 20
12-13 | cohesionless 0.76 1 18.5
13-14 | cohesionless 0.76 1 18.5
14-15 cohesive 0.76 1 18.5

Effective
overburden
(kN/m?)

Que
(kN/m?)

a

adhesion

a

reduction-
rock

§

correction

36

36

36

36

36

36

150

0.75

150

0.75

150

0.75

36

36

36

36

36

150

0.75

tan &

FOS

Qskin (cum)

(kN)




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth for this
Encountered of Pile (m) | of Layer (m) layer
0-1 cohesionless 1.00 1 18.5
1-2 cohesionless 1.00 1 18.5
2-3 cohesionless 1.00 1 18.5
3-4 cohesionless 1.00 1 18.5
4-5 cohesionless 1.00 1 18.5
5-6 cohesionless 1.00 1 18.5
6-7 cohesive 1.00 1 18
7-8 cohesive 1.00 1 18
8-9 cohesive 1.00 1 18
9-10 | cohesionless 1.00 1 18.5
10-11 | cohesionless 1.00 1 18.5
11-12 | cohesionless 1.00 1 20
12-13 | cohesionless 1.00 1 18.5
13-14 | cohesionless 1.00 1 18.5
14-15 cohesive 1.00 1 18.5

Effective
overburden

(kN/m?)

phi

Que
(kN/m?),

a

adhesion

a

reduction-
rock

§

correction

150

0.75

150

0.75

150

0.75

150

0.75

Qsiin (cum)

(kN)




ALLOWABLE END BEARING RESISTANCE :

Diameter Length (o3 Nc FOS Qenp
Socket
Strata of Pile (mm) of Pile (m) (kN)
Clay 760 15.0 150.0 9.0 3.0 204
Clay 1000 15.0 150.0 9.0 3.0 353




APPENDIX F8

PILE CAPACITIES FOR BH-4



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth for this
Encountered of Pile (m) | of Layer (m) layer
0-1 cohesionless 0.76 1 18.5
1-2 cohesionless 0.76 1 18.5
2-3 cohesionless 0.76 1 18.5
3-4 cohesionless 0.76 1 18.5
4-5 cohesionless 0.76 1 18.5
5-6 cohesionless 0.76 1 18.5
6-7 cohesive 0.76 1 18
7-8 cohesive 0.76 1 18
8-9 cohesionless 0.76 1 18.5
9-10 | cohesionless 0.76 1 18.5
10-11 | cohesionless 0.76 1 18.5
11-12 cohesive 0.76 1 18
12-13 | cohesionless 0.76 1 18.5
13-14 | cohesionless 0.76 1 18.5
14-15 | cohesionless 0.76 1 18.5

Effective
overburden

(kN/m?)

phi

Que
(kN/m?),

a

adhesion

a

reduction-
rock

§

correction

150

0.75

150

0.75

Qsiin (cum)

(kN)




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi Que |0 B 5 tan & Ks FOS Qskin | Qekin (cum)
o Encountered of Pile (m) | of Layer (m) ﬂl)ec;glrs ov(iﬁ/ﬁgf " (kN/m?) redrl:)f;tli(on' correction (kN) (kN)
0-1 cohesionless 1.00 1 18.5 9.3 36 - - - 36 0.63 | 0412 | 3.0 3 3
1-2 cohesionless 1.00 1 18.5 27.8 36 - - - 36 0.63 | 0412 | 3.0 8 10
2-3 cohesionless 1.00 1 18.5 46.3 36 - - - 36 0.63 | 0412 | 3.0 13 23
3-4 cohesionless 1.00 1 18.5 64.8 36 - - - 36 0.63 | 0412 | 3.0 18 40
4-5 cohesionless 1.00 1 18.5 83.3 36 - - - 36 0.63 | 0412 | 3.0 23 63
5-6 cohesionless 1.00 1 18.5 101.8 36 - - - 36 0.63 | 0412 | 3.0 28 90
6-7 cohesive 1.00 1 18 120.0 0 - - - 0 0.00 | 1.000 | 2.0 177 267
7-8 cohesive 1.00 1 18 138.0 0 - - - 0 0.00 | 1.000 | 2.0 177 444
8-9 cohesionless 1.00 1 18.5 156.3 36 - - - 36 0.63 | 0412 | 3.0 42 486
9-10 cohesionless 1.00 1 18.5 174.8 36 - - - 36 0.63 | 0412 | 3.0 47 534
10-11 | cohesionless 1.00 1 18.5 193.3 36 - - - 36 0.63 | 0412 | 3.0 52 586
11-12 | cohesive 1.00 1 18 2115 0 - - - 0 | 0.00 | 1.000 | 2.0 177 763
12-13 | cohesionless 1.00 1 18.5 229.8 36 - - - 36 0.63 | 0412 | 3.0 62 825
13-14 | cohesionless 1.00 1 18.5 248.3 36 - - - 36 0.63 | 0412 | 3.0 67 893
14-15 | cohesionless 1.00 1 18.5 266.8 36 - - - 36 0.63 | 0412 | 3.0 72 965




ALLOWABLE END BEARING RESISTANCE :

Diameter Length (0] Nc N, Effective FOS Qenp

Socket

overburden

of Pile (mm) of Pile (m) (kN/m?) (kN)

Strata
Sand 760 13.0 36.0 45.0 229.8 4.0 1172
Sand 760 15.0 36.0 45.0 266.8 4.0 1361
Sand 1000 13.0 36.0 45.0 229.8 4.0 2029
Sand 1000 15.0 36.0 45.0 266.8 4.0 2356




APPENDIX F9

PILE CAPACITIES FOR BH-4 A



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & ks FOS Qein | Qskin (cum)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18.5 36 - - - - -
1-2 cohesionless 0.76 1 18.5 36 - - - - -
2-3 cohesionless 0.76 1 18.5 36 - - - - - -
34 cohesionless 0.76 1 18.5 36 - - - - - -
45 | cohesionless | 0.76 1 18.5 36 - - - - - | 30 |
56 | cohesionless | 0.76 1 185 36 ] - - - -
67 | cohesionless | 0.76 1 185 36 - - - - -
7.8 | cohesionless |  0.76 1 18.5 36 - - - - -
89 | cohesionless| 0.76 1 185 36 ] - - - -
9-10 | cohesionless |  0.76 1 185 36 - - - - -
10-11 | cohesionless |  0.76 1 185 36 - - - - -
11-12 | cohesionless 0.76 1 18.5 36 - - - - -
1213 | cohesionless |  0.76 1 8.5 36 - - - - -
13-14 | cohesionless |  0.76 1 8.5 36 - - - - -
14-15 Rock 0.76 1 21 45 - | 250 - 0.5 0.7
15-16 Rock 0.76 1 21 45 250 0.5 0.7
16-17 Rock 0.76 1 21 45 250 0.5 0.7
17-18 Rock 0.76 1 21 45 250 0.5 0.7
18-19 Rock 0.76 1 21 45 250 0.5 0.7
19-20 Rock 0.76 1 21 45 250 0.5 0.7
20-21 Rock 0.76 1 21 45 250 0.5 0.7
2122 Rock 0.76 1 21 45 250 0.5 0.7
2223 Rock 0.76 1 21 45 250 0.5 0.7
24-24 Rock 0.76 1 21 45 250 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tand | ks FOS Qqkin | Qsiin (cum)

Depth for this | overburden reduction-

of Pile (m) | of Layer (m) layer (KN/m?) (kN/m?) |(kN/m?)| adhesion « correction (kN) (kN)

Encountered roc

25-25 Rock 0.76 1 21 459.5 45 250 0.5 0.7 45 0.79 | 0.293 5.0 42 829
25-26 Rock 0.76 1 21 480.5 45 - 250 - 0.5 0.7 45 0.79 | 0.293 5.0 42 871
26-27 Rock 0.76 1 21 501.5 45 - 250 - 0.5 0.7 45 0.79 | 0.293 5.0 42 913
2728 Rock 0.76 1 21 5225 | 45 - | 250 . 0.5 0.7 45 | 079 (0203 | 50 | s
28-29 Rock 0.76 1 21 543.5 45 - 250 - 0.5 0.7 45 0.79 | 0.293 5.0 42 997
29-30 Rock 0.76 1 21 564.5 45 - 250 - 0.5 0.7 45 0.79 | 0.293 5.0 42 1038




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & ks FOS Qein | Qskin (cum)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18.5 36 - - - - -
1-2 cohesionless 0.76 1 18.5 36 - - - - -
2-3 cohesionless 0.76 1 18.5 36 - - - - - -
34 cohesionless 0.76 1 18.5 36 - - - - - -
45 | cohesionless | 0.76 1 18.5 36 - - - - - | 30 |
56 | cohesionless | 0.76 1 185 36 ] - - - -
67 | cohesionless | 0.76 1 185 36 - - - - -
7.8 | cohesionless |  0.76 1 18.5 36 - - - - -
89 | cohesionless| 0.76 1 185 36 ] - - - -
9-10 | cohesionless |  0.76 1 185 36 - - - - -
10-11 | cohesionless |  0.76 1 185 36 - - - - -
11-12 | cohesionless 0.76 1 18.5 36 - - - - -
1213 | cohesionless |  0.76 1 8.5 36 - - - - -
13-14 | cohesionless |  0.76 1 8.5 36 - - - - -
14-15 Rock 0.76 1 21 45 - | 250 - 0.5 0.7
15-16 Rock 0.76 1 21 45 250 0.5 0.7
16-17 Rock 0.76 1 21 45 250 0.5 0.7
17-18 Rock 0.76 1 21 45 250 0.5 0.7
18-19 Rock 0.76 1 21 45 250 0.5 0.7
19-20 Rock 0.76 1 21 45 250 0.5 0.7
20-21 Rock 0.76 1 21 45 250 0.5 0.7
2122 Rock 0.76 1 21 45 250 0.5 0.7
2223 Rock 0.76 1 21 45 250 0.5 0.7
24-24 Rock 0.76 1 21 45 250 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tand | ks FOS Qqkin | Qsiin (cum)

Depth for this | overburden reduction-

of Pile (m) | of Layer (m) layer (KN/m?) (kN/m?) |(kN/m?)| adhesion « correction (kN) (kN)

Encountered roc

25-25 Rock 0.76 1 21 459.5 45 250 0.5 0.7 45 0.79 | 0.293 5.0 42 829
25-26 Rock 0.76 1 21 480.5 45 - 250 - 0.5 0.7 45 0.79 | 0.293 5.0 42 871
26-27 Rock 0.76 1 21 501.5 45 - 250 - 0.5 0.7 45 0.79 | 0.293 5.0 42 913
2728 Rock 0.76 1 21 5225 | 45 - | 250 . 0.5 0.7 45 | 079 (0203 | 50 | s
28-29 Rock 0.76 1 21 543.5 45 - 250 - 0.5 0.7 45 0.79 | 0.293 5.0 42 997
29-30 Rock 0.76 1 21 564.5 45 - 250 - 0.5 0.7 45 0.79 | 0.293 5.0 42 1038




ALLOWABLE END BEARING RESISTANCE :

Socket Diameter Length No Juc FOS Qeno
Strata of Pile (mm) of Pile (m) (kN/m?) (kN)
Rock 760 20.0 4.5 250.0 5.0 204
Rock 760 25.0 4.5 250.0 5.0 204
Rock 760 30.0 4.5 250.0 5.0 204
Rock 1000 20.0 4.5 250.0 5.0 353
Rock 1000 25.0 4.5 250.0 5.0 353
Rock 1000 30.0 4.5 250.0 5.0 353




APPENDIX F10

PILE CAPACITIES FOR BH-4 B



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 17.5 29 - - - - -
1-2 cohesionless 0.76 1 17.5 29 - - - - -
2-3 cohesionless 0.76 1 17.5 29 - - - - -
3-4 cohesionless 0.76 1 18.5 36 - - - - -
4-5 cohesionless 0.76 1 18.5 36 - - - - -
5-6 cohesionless 0.76 1 18 32 - - - - -
6-7 cohesionless 0.76 1 18.5 36 - - - - -
7-8 cohesionless 0.76 1 18.5 36 - - - - -
8-9 cohesionless 0.76 1 18.5 36 - - - - -
9-10 | cohesionless 0.76 1 18.5 36 - - - - -
10-11 | cohesionless 0.76 1 18.5 36 - - - - -
11-12 | cohesionless 0.76 1 18.5 36 - - - - -
12-13 | cohesionless 0.76 1 18.5 36 - - - - -
13-14 | cohesionless 0.76 1 18.5 36 - - - - -
14-15 | cohesionless 0.76 1 18.5 36 - - - - -




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi Que |0 B 5 tan & Ks FOS Qskin | Qekin (cum)
o Encountered of Pile (m) | of Layer (m) ﬂl)ec;glrs ov(iﬁ/ﬁgf " (kN/m?) redrl:)f;tli(on' correction (kN) (kN)
0-1 cohesionless 1.00 1 17.5 8.8 29 - - - 29 0.51 [ 0.515| 3.0 2 2
1-2 cohesionless 1.00 1 17.5 26.3 29 - - - 29 0.51 | 0.515| 3.0 7 10
2-3 cohesionless 1.00 1 17.5 43.8 29 - - - 29 0.51 [ 0.515 | 3.0 12 22
3-4 cohesionless 1.00 1 18.5 61.8 36 - - - 36 0.63 | 0412 | 3.0 17 38
4-5 cohesionless 1.00 1 18.5 80.3 36 - - - 36 0.63 | 0412 | 3.0 22 60
5-6 cohesionless 1.00 1 18 98.5 32 - - - 32 0.56 | 0.470 | 3.0 27 87
6-7 cohesionless 1.00 1 18.5 116.8 36 - - - 36 0.63 | 0412 | 3.0 32 119
7-8 cohesionless 1.00 1 18.5 135.3 36 - - - 36 0.63 | 0412 | 3.0 37 155
8-9 cohesionless 1.00 1 18.5 153.8 36 - - - 36 0.63 | 0412 | 3.0 42 197
9-10 | cohesionless |  1.00 1 18.5 172.3 36 - - - 36 | 063 0412 3.0 47 244
10-11 | cohesionless 1.00 1 18.5 190.8 36 - - - 36 0.63 | 0412 | 3.0 52 296
11-12 | cohesionless 1.00 1 18.5 209.3 36 - - - 36 0.63 | 0412 | 3.0 57 352
12-13 | cohesionless 1.00 1 18.5 227.8 36 - - - 36 0.63 | 0412 | 3.0 62 414
13-14 | cohesionless 1.00 1 18.5 246.3 36 - - - 36 0.63 | 0412 | 3.0 67 481
14-15 | cohesionless 1.00 1 18.5 264.8 36 - - - 36 0.63 | 0412 | 3.0 72 553




ALLOWABLE END BEARING RESISTANCE :

Diameter Length (0] Nc N, Effective FOS Qenp

Socket

overburden

of Pile (mm) of Pile (m) (kN/m?) (kN)

Strata
Sand 760 12.0 36.0 45.0 209.3 4.0 1067
Sand 760 15.0 36.0 45.0 264.8 4.0 1350
Sand 1000 12.0 36.0 45.0 209.3 4.0 1848
Sand 1000 15.0 36.0 45.0 264.8 4.0 2338




APPENDIX F11

PILE CAPACITIES FOR BH-5



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth for this
Encountered of Pile (m) | of Layer (m) layer
0-1 cohesionless 0.76 1 18.5
1-2 cohesionless 0.76 1 18.5
2-3 cohesionless 0.76 1 18.5
3-4 cohesionless 0.76 1 18.5
4-5 cohesionless 0.76 1 18.5
5-6 cohesionless 0.76 1 18.5
6-7 cohesive 0.76 1 18
7-8 cohesive 0.76 1 18
8-9 cohesionless 0.76 1 18.5
9-10 | cohesionless 0.76 1 18.5
10-11 | cohesionless 0.76 1 18.5
11-12 | cohesionless 0.76 1 18.5
12-13 | cohesionless 0.76 1 18.5
13-14 | cohesionless 0.76 1 18.5
14-15 | cohesionless 0.76 1 18.5

Effective
overburden

(kN/m?)

phi

Que
(kN/m?),

a

adhesion

a

reduction-
rock

§

correction

150

0.75

150

0.75

Qsiin (cum)

(kN)




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi Que |0 B 5 tan & Ks FOS Qskin | Qekin (cum)
o Encountered of Pile (m) | of Layer (m) ﬂl)ec;glrs ov(iﬁ/ﬁgf " (kN/m?) redrl:)f;tli(on' correction (kN) (kN)
0-1 cohesionless 1.00 1 18.5 9.3 36 - - - 36 0.63 | 0412 | 3.0 3 3
1-2 cohesionless 1.00 1 18.5 27.8 36 - - - 36 0.63 | 0412 | 3.0 8 10
2-3 cohesionless 1.00 1 18.5 46.3 36 - - - 36 0.63 | 0412 | 3.0 13 23
3-4 cohesionless 1.00 1 18.5 64.8 36 - - - 36 0.63 | 0412 | 3.0 18 40
4-5 cohesionless 1.00 1 18.5 83.3 36 - - - 36 0.63 | 0412 | 3.0 23 63
5-6 cohesionless 1.00 1 18.5 101.8 36 - - - 36 0.63 | 0412 | 3.0 28 90
6-7 cohesive 1.00 1 18 120.0 0 - - - 0 0.00 | 1.000 | 2.0 177 267
7-8 cohesive 1.00 1 18 138.0 0 - - - 0 0.00 | 1.000 | 2.0 177 444
8-9 cohesionless 1.00 1 18.5 156.3 36 - - - 36 0.63 | 0412 | 3.0 42 486
9-10 cohesionless 1.00 1 18.5 174.8 36 - - - 36 0.63 | 0412 | 3.0 47 533
10-11 | cohesionless 1.00 1 18.5 193.3 36 - - - 36 0.63 | 0412 | 3.0 52 586
11-12 | cohesionless 1.00 1 18.5 211.8 36 - - - 36 0.63 | 0412 | 3.0 57 643
12-13 | cohesionless 1.00 1 18.5 230.3 36 - - - 36 0.63 | 0412 | 3.0 62 706
13-14 | cohesionless 1.00 1 18.5 248.8 36 - - - 36 0.63 | 0412 | 3.0 67 773
14-15 | cohesionless 1.00 1 18.5 267.3 36 - - - 36 0.63 | 0412 | 3.0 72 846




ALLOWABLE END BEARING RESISTANCE :

Diameter Length 0] Nc N, Effective FOS Qeno

Socket

overburden

of Pile (mm) of Pile (m) (kN/m?) (kN)

Strata
Sand 760 12.0 36.0 45.0 211.8 4.0 1080
Sand 760 15.0 36.0 45.0 267.3 4.0 1363
Sand 1000 12.0 36.0 45.0 211.8 4.0 1870
Sand 1000 15.0 36.0 45.0 267.3 4.0 2360




APPENDIX F12

PILE CAPACITIES FOR BH-5 A



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & ks FOS Qein | Qskin (cum)
Depth of Pile (m) | of Layer (m) f?;;zirs ozekrﬁ;::zj;n (kN/m?) | (kN/m?)| adhesion reduction- | o, e ction (kN) (kN)
Encountered rock
0-1 cohesionless 0.76 1 17.5 30 - - - - -
1-2 cohesionless 0.76 1 17.5 30 - - - - -
23 cohesive 0.76 1 18 0 100 - 0.75 - - | 20 |
34 cohesive 0.76 1 18 0 100 - 0.75 - - | 20 |
45 cohesive 0.76 1 18 0 100 | - 0.75 - - | 20 |
56 | cohesionless| 0.76 1 18 33 - - - - -
67 cohesive 0.76 1 18 0 150 - 0.75 - -
7.8 cohesive 0.76 1 18 0 150 | - 0.75 - -
89 cohesive 0.76 1 18 0 150 - 0.75 - ]
9-10 | cohesive 0.76 1 18 0 150 | - 0.75 - -
10-11 | cohesive 0.76 1 18 0 150 | - 0.75 - -
11412 | cohesive 0.76 1 8 0 150 | - 0.75 - -
12413 | cohesive 0.76 1 8 0 150 | - 0.75 - -
13-14 | cohesive 0.76 1 8 0 150 | - 0.75 - -
1415 | cohesive 0.76 1 8 0 150 | - 0.75 - -
15-16 | cohesive 0.76 1 8 0 150 | - 0.75 ] -
16-17 | cohesive 0.76 1 8 0 150 | - 0.75 ; -
17-18 cohesive 0.76 1 8 0 150 - 0.75 - - -
1819 | cohesive 0.76 1 8 0 150 | - 0.75 ; - -
1920 | cohesive 0.76 1 8 0 150 | - 0.75 ] - -
20-21 | cohesive 0.76 1 8 0 150 | - 0.75 ; -
21.22 Rock 0.76 1 21 45 70 - 0.5 0.7
22.23 Rock 0.76 1 21 45 70 - 05 0.7
24-24 Rock 0.76 1 21 45 70 - 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Quc a a B 3 tan 5 ks FOS Qsin Qsen cum)

Depth for this | overburden reduction-

of Pile (m) | of Layer (m) layer (KN/m?) (kN/m?) |(kN/m?)| adhesion « correction (kN) (kN)

Encountered roc

25-25 Rock 0.76 1 21 350.5 45 70 - 05 0.7 45 | 079 | 0293 | 50 o | e
25-26 Rock 0.76 1 21 3715 45 - 70 - 0.5 0.7 45 | 079 | 0293 | 50 o | =g
26-27 Rock 0.76 1 21 3925 45 - 70 - 0.5 0.7 45 | 079 | 0293 | 50 o
27-28 Rock 0.76 1 21 413.5 45 - 70 - 0.5 0.7 45 0.79 | 0.293 5.0 12 2394
28-29 Rock 0.76 1 21 434.5 45 - 70 - 0.5 0.7 45 0.79 | 0.293 5.0 12 2405
29-30 Rock 0.76 1 21 455.5 45 - 70 - 0.5 0.7 45 0.79 | 0.293 5.0 12 2417




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & ks FOS Qein | Qskin (cum)
Depth of Pile (m) | of Layer (m) f?;;zirs ozekrﬁ;::zj;n (kN/m?) | (kN/m?)| adhesion reduction- | o, e ction (kN) (kN)
Encountered rock
0-1 cohesionless 1.00 1 17.5 30 - - - - -
1-2 cohesionless 1.00 1 17.5 30 - - - - -
23 cohesive 1.00 1 18 0 100 - 0.75 - - | 20 |
34 cohesive 1.00 1 18 0 100 - 0.75 - - | 20 |
45 cohesive 1.00 1 18 0 100 | - 0.75 - - | 20 |
56 | cohesionless| 1.00 1 18 33 - - - - -
67 cohesive 1.00 1 18 0 150 - 0.75 - ]
7.8 cohesive 1.00 1 18 0 150 | - 0.75 - -
89 cohesive 1.00 1 18 0 150 - 0.75 - ]
9-10 | cohesive 1.00 1 18 0 150 | - 0.75 - -
10-11 | cohesive 1.00 1 18 0 150 | - 0.75 - -
11412 | cohesive 1.00 1 8 0 150 | - 0.75 - -
12413 | cohesive 1.00 1 8 0 150 | - 0.75 - -
13-14 | cohesive 1.00 1 8 0 150 | - 0.75 - -
1415 | cohesive 1.00 1 8 0 150 | - 0.75 - -
15-16 | cohesive 1.00 1 8 0 150 | - 0.75 ] -
16-17 | cohesive 1.00 1 8 0 150 | - 0.75 ; -
17-18 cohesive 1.00 1 8 0 150 - 0.75 - - -
1819 | cohesive 1.00 1 8 0 150 | - 0.75 ; - -
1920 | cohesive 1.00 1 8 0 150 | - 0.75 ] - -
20-21 | cohesive 1.00 1 8 0 150 | - 0.75 ; -
21.22 Rock 1.00 1 21 45 70 - 0.5 0.7
22.23 Rock 1.00 1 21 45 70 - 05 0.7
24-24 Rock 1.00 1 21 45 70 - 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tand | ks FOS Qqkin | Qsiin (cum)

Depth for this | overburden reduction-

of Pile (m) | of Layer (m) layer (KN/m?) (kN/m?) |(kN/m?)| adhesion « correction (kN) (kN)

Encountered roc

25-25 Rock 1.00 1 21 350.5 45 70 - 0.5 0.7 45 0.79 | 0.293 5.0 15 3103
25-26 Rock 1.00 1 21 3715 45 - 70 - 0.5 0.7 45 0.79 | 0.293 5.0 15 3119
26-27 Rock 1.00 1 21 392.5 45 - 70 - 0.5 0.7 45 0.79 | 0.293 5.0 15 3134
2728 Rock 1.00 1 21 4135 | 45 - | 70 . 0.5 0.7 45 | 079 (0293 | 50 | 45 | 3150
28-29 Rock 1.00 1 21 434.5 45 - 70 - 0.5 0.7 45 0.79 | 0.293 5.0 15 3165
29-30 Rock 1.00 1 21 455.5 45 - 70 - 0.5 0.7 45 0.79 | 0.293 5.0 15 3180




ALLOWABLE END BEARING RESISTANCE :

Di t Length N FOS Q
Socket rameter eng ¢ qUC END
. . 2
Strata of Pile (mm) of Pile (m) (kN/m ) (kN)
Rock 760 25.0 4.5 70.0 5.0 57
Rock 760 30.0 4.5 70.0 5.0 57
Rock 1000 25.0 4.5 70.0 5.0 99
Rock 1000 30.0 4.5 70.0 5.0 99




APPENDIX F13

PILE CAPACITIES FOR BH-5 B



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18.5 36 - - - - -
1-2 cohesionless 0.76 1 18.5 36 - - - - -
2-3 cohesionless 0.76 1 18.5 36 - - - - -
3-4 cohesionless 0.76 1 18.5 36 - - - - -
4-5 cohesionless 0.76 1 18.5 36 - - - - -
5-6 cohesionless 0.76 1 18.5 36 - - - - -
6-7 cohesionless 0.76 1 18.5 36 - - - - -
7-8 cohesionless 0.76 1 18.5 36 - - - - -
8-9 cohesionless 0.76 1 18.5 36 - - - - -
9-10 | cohesionless 0.76 1 18.5 36 - - - - -
10-11 | cohesionless 0.76 1 18.5 36 - - - - -
11-12 | cohesionless 0.76 1 18.5 36 - - - - -
12-13 | cohesionless 0.76 1 18.5 36 - - - - -
13-14 | cohesionless 0.76 1 18.5 36 - - - - -
14-15 Rock 0.76 1 21 45 - 200 - 0.5 0.7




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi Que |0 B 5 tan d Ks FOS Qskin | Qskin (cum)
o Encountered of Pile (m) | of Layer (m) ﬂl)ec;glrs ov(iﬁ/ﬁgf " (kN/m?) redrl:)f;tli(on' correction (kN) (kN)
0-1 cohesionless 1.00 1 18.5 9.3 36 - - - 36 0.63 | 0412 | 3.0 3 3
1-2 cohesionless 1.00 1 18.5 27.8 36 - - - 36 0.63 | 0412 | 3.0 8 10
2-3 cohesionless 1.00 1 18.5 46.3 36 - - - 36 0.63 | 0412 | 3.0 13 23
3-4 cohesionless 1.00 1 18.5 64.8 36 - - - 36 0.63 | 0412 | 3.0 18 40
4-5 cohesionless 1.00 1 18.5 83.3 36 - - - 36 0.63 | 0412 | 3.0 23 63
5-6 cohesionless 1.00 1 18.5 101.8 36 - - - 36 0.63 | 0412 | 3.0 28 90
6-7 cohesionless 1.00 1 18.5 120.3 36 - - - 36 0.63 | 0412 | 3.0 33 123
7-8 cohesionless 1.00 1 18.5 138.8 36 - - - 36 0.63 | 0412 | 3.0 38 161
8-9 cohesionless 1.00 1 18.5 157.3 36 - - - 36 0.63 | 0412 | 3.0 43 203
9-10 cohesionless 1.00 1 18.5 175.8 36 - - - 36 0.63 | 0412 | 3.0 48 251
10-11 | cohesionless 1.00 1 18.5 194.3 36 - - - 36 0.63 | 0412 | 3.0 53 304
11-12 | cohesionless 1.00 1 18.5 212.8 36 - - - 36 0.63 | 0412 | 3.0 58 361
12-13 | cohesionless 1.00 1 18.5 231.3 36 - - - 36 0.63 | 0412 | 3.0 63 424
13-14 | cohesionless 1.00 1 18.5 249.8 36 - - - 36 0.63 | 0412 | 3.0 68 492
14-15 Rock 1.00 1 21 269.5 45 200 0.5 0.7 45 | 079 | 0293 | 5.0 44 536




ALLOWABLE END BEARING RESISTANCE :

Socket

Diameter

Length

N

qUC FOS QEND
. . 2
Strata of Pile (mm) of Pile (m) (kN/m ) (kN)
Rock 760 15.0 4.5 200.0 5.0 163
Rock 1000 15.0 4.5 200.0 5.0 283




APPENDIX F14

PILE CAPACITIES FOR BH-6



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18.5 35 - - - - -
1-2 cohesionless 0.76 1 18.5 35 - - - - -
2-3 cohesionless 0.76 1 18.5 35 - - - - -
3-4 cohesionless 0.76 1 18.5 35 - - - - -
4-5 cohesionless 0.76 1 18.5 35 - - - - -
5-6 cohesionless 0.76 1 18.5 36 - - - - -
6-7 cohesionless 0.76 1 18.5 36 - - - - -
7-8 cohesionless 0.76 1 18.5 36 - - - - -
8-9 cohesionless 0.76 1 18.5 36 - - - - -
9-10 | cohesionless 0.76 1 18.5 36 - - - - -
10-11 | cohesionless 0.76 1 18.5 36 - - - - -
11-12 | cohesionless 0.76 1 18.5 36 - - - - -
12-13 cohesive 0.76 1 18 0 150 - 0.75 - -
13-14 cohesive 0.76 1 18 0 150 - 0.75 - -
14-15 Rock 0.76 1 21 45 - 300 - 0.5 0.7




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective g | Effective |Phi c Jue |O a B 5 |tand| ks | FOS Qqin | Qskin (cum
Depth ) for this | overburden ) reduction- )
Encountered of Pile (m) | of Layer (m) |  layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 1.00 1 18.5 35 - - - - -
1-2 cohesionless 1.00 1 18.5 35 - - - - -
2-3 cohesionless 1.00 1 18.5 35 - - - - -
3-4 cohesionless 1.00 1 18.5 35 - - - - -
4-5 cohesionless 1.00 1 18.5 35 - - - - -
5-6 cohesionless 1.00 1 18.5 36 - - - - -
6-7 cohesionless 1.00 1 18.5 36 - - - - -
7-8 cohesionless 1.00 1 18.5 36 - - - - -
8-9 cohesionless 1.00 1 18.5 36 - - - - -
9-10 | cohesionless 1.00 1 18.5 36 - - - - -
10-11 | cohesionless 1.00 1 18.5 36 - - - - -
11-12 | cohesionless 1.00 1 18.5 36 - - - - -
12-13 cohesive 1.00 1 18 0 150 - 0.75 - -
13-14 cohesive 1.00 1 18 0 150 - 0.75 - -
14-15 Rock 1.00 1 21 45 - 300 - 0.5 0.7




ALLOWABLE END BEARING RESISTANCE :

Socket

Diameter

Length

N

qUC FOS QEND
. . 2
Strata of Pile (mm) of Pile (m) (kN/m ) (kN)
Rock 760 15.0 4.5 200.0 5.0 163
Rock 1000 15.0 4.5 200.0 5.0 283




APPENDIX F15

PILE CAPACITIES FOR BH-6 A



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & ks FOS Qskin | Qskin (com)
Depth of Pile (m) | of Layer (m) f?;;zirs ozekrﬁ;::zj;n (kN/m?) | (kN/m?)| adhesion reduction- | o, e ction (kN) (kN)
Encountered rock
0-1 cohesionless 0.76 1 18 34 - - - - -
1-2 cohesionless 0.76 1 18 34 - - - - -
2-3 cohesionless 0.76 1 18 34 - - - - - -
3-4 cohesionless 0.76 1 18 34 - - - - - -
4-5 cohesionless 0.76 1 18 34 - - - - - -
5-6 cohesionless 0.76 1 18 34 - - - - -
67 | cohesionless |  0.76 1 8.5 36 - - - - -
78 | cohesionless | 0.76 1 8.5 36 - - - - -
89 | cohesionless | 0.76 1 8.5 36 - - - - -
9-10 Rock 0.76 1 21 45 - 150 - 0.5 0.7
10-11 Rock 0.76 1 21 45 - | 150 - 05 0.7
11-12 Rock 0.76 1 21 45 - 150 - 0.5 0.7
12-13 Rock 0.76 1 21 45 - 150 - 0.5 0.7
13-14 Rock 0.76 1 21 45 - 150 - 0.5 0.7
14-15 Rock 0.76 1 21 45 - 150 - 0.5 0.7
15-16 Rock 0.76 1 21 45 150 0.5 0.7
16-17 Rock 0.76 1 21 45 150 0.5 0.7
17-18 Rock 0.76 1 21 45 150 0.5 0.7
18-19 Rock 0.76 1 21 45 150 0.5 0.7
19-20 Rock 0.76 1 21 45 150 0.5 0.7
20-21 Rock 0.76 1 21 45 150 0.5 0.7
21-22 Rock 0.76 1 21 45 150 0.5 0.7
22-23 Rock 0.76 1 21 45 150 0.5 0.7
24-24 Rock 0.76 1 21 45 150 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tand | ks FOS Qqkin | Qsiin (cum)

Depth for this | overburden reduction-

of Pile (m) | of Layer (m) layer (KN/m?) (kN/m?) |(kN/m?)| adhesion « correction (kN) (kN)

Encountered roc

25-25 Rock 0.76 1 21 459.0 45 150 0.5 0.7 45 0.79 | 0.293 5.0 25 543
25-26 Rock 0.76 1 21 4800 | 45 - | 150 . 0.5 0.7 45 | 079 (0293 | 50 | o5 -
26-27 Rock 0.76 1 21 501.0 45 - 150 - 0.5 0.7 45 0.79 | 0.293 5.0 25 594
2728 Rock 0.76 1 21 5220 | 45 - | 150 . 0.5 0.7 45 | 079 (0293 50 | o5 S
28-29 Rock 0.76 1 21 543.0 45 - 150 - 0.5 0.7 45 0.79 | 0.293 5.0 25 644
20-30 Rock 0.76 1 21 564.0 | 45 - | 150 . 0.5 0.7 45 | 079 (0293 | 50 | o5 .




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & ks FOS Qskin | Qskin (com)
Depth of Pile (m) | of Layer (m) f?;;zirs ozekrﬁ;::zj;n (kN/m?) | (kN/m?)| adhesion reduction- | o, e ction (kN) (kN)
Encountered rock
0-1 cohesionless 1.00 1 18 34 - - - - -
1-2 cohesionless 1.00 1 18 34 - - - - -
2-3 cohesionless 1.00 1 18 34 - - - - - -
3-4 cohesionless 1.00 1 18 34 - - - - - -
4-5 cohesionless 1.00 1 18 34 - - - - - -
5-6 cohesionless 1.00 1 18 34 - - - - -
67 | cohesionless |  1.00 1 8.5 36 - - - - -
78 | cohesionless |  1.00 1 8.5 36 - - - - -
89 | cohesionless | 1.00 1 8.5 36 - - - - -
9-10 Rock 1.00 1 21 45 - 150 - 0.5 0.7
10-11 Rock 1.00 1 21 45 - | 150 - 05 0.7
11-12 Rock 1.00 1 21 45 - 150 - 0.5 0.7
12-13 Rock 1.00 1 21 45 - 150 - 0.5 0.7
13-14 Rock 1.00 1 21 45 - 150 - 0.5 0.7
14-15 Rock 1.00 1 21 45 - 150 - 0.5 0.7
15-16 Rock 1.00 1 21 45 150 0.5 0.7
16-17 Rock 1.00 1 21 45 150 0.5 0.7
17-18 Rock 1.00 1 21 45 150 0.5 0.7
18-19 Rock 1.00 1 21 45 150 0.5 0.7
19-20 Rock 1.00 1 21 45 150 0.5 0.7
20-21 Rock 1.00 1 21 45 150 0.5 0.7
21-22 Rock 1.00 1 21 45 150 0.5 0.7
22-23 Rock 1.00 1 21 45 150 0.5 0.7
24-24 Rock 1.00 1 21 45 150 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tand | ks FOS Qqkin | Qsiin (cum)

Depth for this | overburden reduction-

of Pile (m) | of Layer (m) layer (KN/m?) (kN/m?) |(kN/m?)| adhesion « correction (kN) (kN)

Encountered roc

25-25 Rock 1.00 1 21 459.0 45 150 0.5 0.7 45 0.79 | 0.293 5.0 33 715
25-26 Rock 1.00 1 21 4800 | 45 - | 150 . 0.5 0.7 45 | 079 (0203 | 50 | g4, e
26-27 Rock 1.00 1 21 501.0 45 - 150 - 0.5 0.7 45 0.79 | 0.293 5.0 33 781
2728 Rock 1.00 1 21 5220 | 45 - | 150 . 0.5 0.7 45 | 079 (0293 | 50 | g4, -
28-29 Rock 1.00 1 21 543.0 45 - 150 - 0.5 0.7 45 0.79 | 0.293 5.0 33 847
20-30 Rock 1.00 1 21 564.0 | 45 - | 150 . 0.5 0.7 45 | 079 (0293 | 50 | g4, .




ALLOWABLE END BEARING RESISTANCE :

Socket Diameter Length No Juc FOS Qeno
Strata of Pile (mm) of Pile (m) (kN/m?) (kN)
Rock 760 20.0 4.5 150.0 5.0 123
Rock 760 25.0 4.5 150.0 5.0 123
Rock 760 30.0 4.5 150.0 5.0 123
Rock 1000 20.0 4.5 150.0 5.0 212
Rock 1000 25.0 4.5 150.0 5.0 212
Rock 1000 30.0 4.5 150.0 5.0 212




APPENDIX F16

PILE CAPACITIES FOR BH-6 B



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18.5 36 - - - - -
1-2 cohesionless 0.76 1 18.5 36 - - - - -
2-3 cohesionless 0.76 1 18.5 36 - - - - -
3-4 cohesionless 0.76 1 18.5 36 - - - - -
4-5 cohesionless 0.76 1 18.5 36 - - - - -
5-6 cohesionless 0.76 1 18.5 36 - - - - -
6-7 cohesionless 0.76 1 18.5 36 - - - - -
7-8 cohesionless 0.76 1 18.5 36 - - - - -
8-9 cohesionless 0.76 1 18.5 36 - - - - -
9-10 | cohesionless 0.76 1 18.5 36 - - - - -
10-11 | cohesionless 0.76 1 18.5 36 - - - - -
11-12 | cohesionless 0.76 1 18.5 36 - - - - -
12-13 | cohesionless 0.76 1 18.5 36 - - - - -
13-14 | cohesionless 0.76 1 18.5 36 - - - - -
14-15 Rock 0.76 1 21 45 - 400 - 0.5 0.7




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 1.00 1 18.5 36 - - - - -
1-2 cohesionless 1.00 1 18.5 36 - - - - -
2-3 cohesionless 1.00 1 18.5 36 - - - - -
3-4 cohesionless 1.00 1 18.5 36 - - - - -
4-5 cohesionless 1.00 1 18.5 36 - - - - -
5-6 cohesionless 1.00 1 18.5 36 - - - - -
6-7 cohesionless 1.00 1 18.5 36 - - - - -
7-8 cohesionless 1.00 1 18.5 36 - - - - -
8-9 cohesionless 1.00 1 18.5 36 - - - - -
9-10 | cohesionless 1.00 1 18.5 36 - - - - -
10-11 | cohesionless 1.00 1 18.5 36 - - - - -
11-12 | cohesionless 1.00 1 18.5 36 - - - - -
12-13 | cohesionless 1.00 1 18.5 36 - - - - -
13-14 | cohesionless 1.00 1 18.5 36 - - - - -
14-15 Rock 1.00 1 21 45 - 400 - 0.5 0.7




ALLOWABLE END BEARING RESISTANCE :

Di t Length N FOS Q
Socket rameter eng ¢ qUC END
. . 2
Strata of Pile (mm) of Pile (m) (kN/m ) (kN)
Rock 760 15.0 4.5 400.0 5.0 327

Rock 1000 15.0 4.5 400.0 5.0 566




APPENDIX F17

PILE CAPACITIES FOR BH-7



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) |  layer (kN/m?) (kN/m?) | (kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 17.5 29 - - - - -
1-2 cohesionless 0.76 1 17.5 29 - - - - -
2-3 cohesionless 0.76 1 17.5 29 - - - - -
3-4 cohesionless 0.76 1 17.5 29 - - - - -
4-5 cohesionless 0.76 1 17.5 29 - - - - -
5-6 cohesionless 0.76 1 18.5 36 - - - - -
6-7 cohesionless 0.76 1 18.5 36 - - - - -
7-8 cohesionless 0.76 1 18.5 36 - - - - -
8-9 cohesionless 0.76 1 18.5 36 - - - - -
9-10 | cohesionless 0.76 1 18 33 - - - - -
10-11 cohesionless 0.76 1 18 33 - - - - -
11-12 | cohesionless 0.76 1 18 33 - - - - -
12-13 cohesive 0.76 1 18 0 150 - 0.75 - -
13-14 cohesive 0.76 1 18 0 150 - 0.75 - -
14-15 cohesive 0.76 1 18 0 150 - 0.75 - -




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) |  layer (kN/m?) (kN/m?) | (kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 1.00 1 17.5 29 - - - - -
1-2 cohesionless 1.00 1 17.5 29 - - - - -
2-3 cohesionless 1.00 1 17.5 29 - - - - -
3-4 cohesionless 1.00 1 17.5 29 - - - - -
4-5 cohesionless 1.00 1 17.5 29 - - - - -
5-6 cohesionless 1.00 1 18.5 36 - - - - -
6-7 cohesionless 1.00 1 18.5 36 - - - - -
7-8 cohesionless 1.00 1 18.5 36 - - - - -
8-9 cohesionless 1.00 1 18.5 36 - - - - -
9-10 | cohesionless 1.00 1 18 33 - - - - -
10-11 cohesionless 1.00 1 18 33 - - - - -
11-12 | cohesionless 1.00 1 18 33 - - - - -
12-13 cohesive 1.00 1 18 0 150 - 0.75 - -
13-14 cohesive 1.00 1 18 0 150 - 0.75 - -
14-15 cohesive 1.00 1 18 0 150 - 0.75 - -




ALLOWABLE END BEARING RESISTANCE :

Diameter Length (o3 Nc FOS Qenp
Socket
Strata of Pile (mm) of Pile (m) (kN)
Clay 760 15.0 150.0 9.0 3.0 204
Clay 1000 15.0 150.0 9.0 3.0 353




APPENDIX F18

PILE CAPACITIES FOR BH-7 A



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & ks FOS Qein | Qskin (cum)
Depth of Pile (m) | of Layer (m) f?;;zirs ozekrﬁ;::zj;n (kN/m?) | (kN/m?)| adhesion reduction- | o, e ction (kN) (kN)
Encountered rock
0-1 cohesionless 0.76 1 17.5 28 - - - - -
1-2 cohesionless 0.76 1 17.5 28 - - - - -
2-3 cohesionless 0.76 1 17.5 28 - - - - - -
34 cohesionless 0.76 1 18 32 - - - - - -
45 | cohesionless | 0.76 1 8 32 - ] ] - ] | 30 |
56 | cohesionless | 0.76 1 8 32 ] - - - -
67 | cohesionless |  0.76 1 8 32 - - - - -
7.8 | cohesionless |  0.76 1 8 32 - - - - -
89 cohesive 0.76 1 7.5 0 80 - 0.75 - -
910 | cohesive 0.76 1 7.5 0 80 - 0.75 - -
10-11 | cohesive 0.76 1 7.5 0 80 - 0.75 - -
11-12 Rock 0.76 1 21 42 60 - 0.5 0.7
12-13 Rock 0.76 1 21 42 60 - 0.5 0.7
13-14 Rock 0.76 1 21 42 60 ] 0.5 0.7
14-15 Rock 0.76 1 21 42 60 ] 0.5 0.7
15-16 Rock 0.76 1 21 42 60 ) 0.5 0.7
16-17 Rock 0.76 1 21 42 60 ] 0.5 0.7
17-18 Rock 0.76 1 21 42 60 ) 0.5 0.7
18-19 Rock 0.76 1 21 42 60 - 0.5 0.7
19-20 Rock 0.76 1 21 42 60 - 0.5 0.7
20-21 Rock 0.76 1 21 42 60 - 0.5 0.7
2122 Rock 0.76 1 21 45 60 - 0.5 0.7
2223 Rock 0.76 1 21 45 60 - 0.5 0.7
24-24 Rock 0.76 1 21 45 60 - 0.5 0.7




Strata Diameter Length Effective o | Effective phi [ Que o a B o tan 0 Ks FOS Qgkin Qskin (cum)

Depth for this | overburden reduction-

of Pile (m) | of Layer (m) layer (KN/m?) (kN/m?) |(kN/m?)| adhesion « correction (kN) (kN)

Encountered roc

25-25 Rock 0.76 1 21 408.5 45 60 - 0.5 0.7 45 0.79 | 0.293 5.0 10 457
25-26 Rock 0.76 1 21 4295 | 45 . 60 . 0.5 0.7 45 | 079 [0203| 50 | 4 e
26-27 Rock 0.76 1 21 450.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293 5.0 10 477
27-28 Rock 0.76 1 21 4715 | 45 . 60 . 0.5 0.7 45 | 079 (0203 | 50 | 4 .
28-29 Rock 0.76 1 21 492.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293 5.0 10 497
20-30 Rock 0.76 1 21 5135 | 45 . 60 . 0.5 0.7 45 | 079 (0203 | 50 | 4 -




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & ks FOS Qein | Qskin (cum)
Depth of Pile (m) | of Layer (m) f?;;zirs ozekrﬁ;::zj;n (kN/m?) | (kN/m?)| adhesion reduction- | o, e ction (kN) (kN)
Encountered rock
0-1 cohesionless 1.00 1 17.5 28 - - - - -
1-2 cohesionless 1.00 1 17.5 28 - - - - -
2-3 cohesionless 1.00 1 17.5 28 - - - - - -
34 cohesionless 1.00 1 18 32 - - - - - -
45 | cohesionless |  1.00 1 8 32 - ] ] - ] | 30 |
56 | cohesionless | 1.00 1 8 32 ] - - - -
67 | cohesionless |  1.00 1 8 32 - - - - -
7.8 | cohesionless |  1.00 1 8 32 - - - - -
89 cohesive 1.00 1 7.5 0 80 - 0.75 - -
910 | cohesive 1.00 1 7.5 0 80 - 0.75 - -
10-11 | cohesive 1.00 1 7.5 0 80 - 0.75 - -
11-12 Rock 1.00 1 21 42 60 - 0.5 0.7
12-13 Rock 1.00 1 21 42 60 - 0.5 0.7
13-14 Rock 1.00 1 21 42 60 ] 0.5 0.7
14-15 Rock 1.00 1 21 42 60 ] 0.5 0.7
15-16 Rock 1.00 1 21 42 60 ) 0.5 0.7
16-17 Rock 1.00 1 21 42 60 ] 0.5 0.7
17-18 Rock 1.00 1 21 42 60 ) 0.5 0.7
18-19 Rock 1.00 1 21 42 60 - 0.5 0.7
19-20 Rock 1.00 1 21 42 60 - 0.5 0.7
20-21 Rock 1.00 1 21 42 60 - 0.5 0.7
2122 Rock 1.00 1 21 45 60 - 0.5 0.7
2223 Rock 1.00 1 21 45 60 - 0.5 0.7
24-24 Rock 1.00 1 21 45 60 - 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tand | ks FOS Qqkin | Qsiin (cum)

Depth for this | overburden reduction-

of Pile (m) | of Layer (m) layer (KN/m?) (kN/m?) |(kN/m?)| adhesion « correction (kN) (kN)

Encountered roc

25-25 Rock 1.00 1 21 408.5 45 60 - 0.5 0.7 45 0.79 | 0.293 5.0 13 601
25-26 Rock 1.00 1 21 429.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293 5.0 13 614
26-27 Rock 1.00 1 21 450.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293 5.0 13 627
2728 Rock 1.00 1 21 4715 | 45 - | e . 0.5 0.7 45 | 079 (0293 | 50 | 44 e
28-29 Rock 1.00 1 21 492.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293 5.0 13 654
20-30 Rock 1.00 1 21 5135 | 45 - | e . 0.5 0.7 45 | 079 (0293 | 50 | 44 .




ALLOWABLE END BEARING RESISTANCE :

Socket Diameter Length No Juc FOS Qeno
Strata of Pile (mm) of Pile (m) (kN/m?) (kN)
Rock 760 20.0 4.5 60.0 5.0 49
Rock 760 25.0 4.5 60.0 5.0 49
Rock 760 30.0 4.5 60.0 5.0 49
Rock 1000 20.0 4.5 60.0 5.0 85
Rock 1000 25.0 4.5 60.0 5.0 85
Rock 1000 30.0 4.5 60.0 5.0 85




APPENDIX F19

PILE CAPACITIES FOR BH-8



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi Que |0 B 5 tan & Ks FOS Qskin | Qekin (cum)
Depth of Pile (m) | of Layer (m) f?;;ZLS Ov(ir,:),f,:f)e " (kN/m?)| "eUetion- | correction (kN) (kN)
Encountered rock
0-1 cohesionless 0.76 1 18.5 9.3 36 - - - 36 0.63 | 0412 | 3.0 2 2
1-2 cohesionless 0.76 1 18.5 27.8 36 - - - 36 0.63 | 0412 | 3.0 6 8
2-3 cohesionless 0.76 1 18.5 46.3 36 - - - 36 0.63 | 0412 | 3.0 10 17
3-4 cohesionless 0.76 1 18.5 64.8 36 - - - 36 0.63 | 0412 | 3.0 13 31
4-5 cohesionless 0.76 1 18.5 83.3 36 - - - 36 0.63 | 0412 | 3.0 17 48
5-6 cohesionless 0.76 1 18.5 101.8 36 - - - 36 0.63 | 0412 | 3.0 21 69
6-7 cohesionless 0.76 1 18.5 120.3 36 - - - 36 0.63 | 0412 | 3.0 25 93
7-8 cohesionless 0.76 1 18.5 138.8 36 - - - 36 0.63 | 0412 | 3.0 29 122
8-9 cohesionless 0.76 1 18.5 157.3 36 - - - 36 0.63 | 0412 | 3.0 32 154
9-10 cohesionless 0.76 1 18.5 175.8 36 - - - 36 0.63 | 0412 | 3.0 36 191
10-11 | cohesionless 0.76 1 18.5 194.3 36 - - - 36 0.63 | 0412 | 3.0 40 231
11-12 Rock 0.76 1 21 214.0 42 175 0.5 0.7 42 0.73 | 0.331 5.0 29 260
12-13 Rock 0.76 1 21 235.0 42 175 0.5 0.7 42 | 073 | 0331 50 29 289
13-14 Rock 0.76 1 21 256.0 42 175 0.5 0.7 42 0.73 | 0.331 5.0 29 319
14-15 Rock 0.76 1 21 277.0 42 175 0.5 0.7 42 | 073 | 0331 50 29 348




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi Que |0 B 5 tan & Ks FOS Qskin | Qekin (cum)
o Encountered of Pile (m) | of Layer (m) ﬂl)ec;glrs ov(iﬁ/ﬁgf " (kN/m?) redrl:)f;tli(on' correction (kN) (kN)
0-1 cohesionless 1.00 1 18.5 9.3 36 - - - 36 0.63 | 0412 | 3.0 3 3
1-2 cohesionless 1.00 1 18.5 27.8 36 - - - 36 0.63 | 0412 | 3.0 8 10
2-3 cohesionless 1.00 1 18.5 46.3 36 - - - 36 0.63 | 0412 | 3.0 13 23
3-4 cohesionless 1.00 1 18.5 64.8 36 - - - 36 0.63 | 0412 | 3.0 18 40
4-5 cohesionless 1.00 1 18.5 83.3 36 - - - 36 0.63 | 0412 | 3.0 23 63
5-6 cohesionless 1.00 1 18.5 101.8 36 - - - 36 0.63 | 0412 | 3.0 28 90
6-7 cohesionless 1.00 1 18.5 120.3 36 - - - 36 0.63 | 0412 | 3.0 33 123
7-8 cohesionless 1.00 1 18.5 138.8 36 - - - 36 0.63 | 0412 | 3.0 38 161
8-9 cohesionless 1.00 1 18.5 157.3 36 - - - 36 0.63 | 0412 | 3.0 43 203
9-10 cohesionless 1.00 1 18.5 175.8 36 - - - 36 0.63 | 0412 | 3.0 48 251
10-11 | cohesionless 1.00 1 18.5 194.3 36 - - - 36 0.63 | 0412 | 3.0 53 304
11-12 Rock 1.00 1 21 214.0 42 175 0.5 0.7 42 0.73 | 0.331 5.0 39 342
12-13 Rock 1.00 1 21 235.0 42 175 0.5 0.7 42 | 073 | 0331 50 39 381
13-14 Rock 1.00 1 21 256.0 42 175 0.5 0.7 42 0.73 | 0.331 5.0 39 419
14-15 Rock 1.00 1 21 277.0 42 175 0.5 0.7 42 | 073 | 0331 50 39 458




ALLOWABLE END BEARING RESISTANCE :

Socket

Diameter

Length

N

qUC FOS QEND
. . 2
Strata of Pile (mm) of Pile (m) (kN/m ) (kN)
Rock 760 15.0 4.5 175.0 5.0 143
Rock 1000 15.0 4.5 175.0 5.0 247




APPENDIX F20

PILE CAPACITIES FOR BH-8 A



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B [ tan & Ks FOS Qskin | Qskin cumy
Depth of Pile (m) | of Layer (m) ’Ta’y";'f °“(i’£,i§‘if " (kN/m?) |(kN/m?)| adhesion | "4UCOM | correction «N) | (kN)
Encountered rock
0-1 cohesionless 0.76 1 18 28 - - - - -
1-2 cohesionless 0.76 1 18 28 - - - - -
2-3 cohesionless 0.76 1 18 28 - - - - -
3-4 cohesionless 0.76 1 18 28 - - - - -
4-5 cohesionless 0.76 1 8 28 - - - - -
5-6 cohesionless 0.76 1 8 28 - - - - -
6-7 cohesionless 0.76 1 8 28 - - - - -
7-8 cohesionless 0.76 1 8 28 - - - - -
8-9 cohesive 0.76 1 6.5 0 80 - 0.75 - -
9-10 cohesive 0.76 1 6.5 80 - 0.75 - -
10-11 cohesive 0.76 1 6.5 0 80 - 0.75 - -
11-12 | cohesionless 0.76 1 8 32 - - - -
12-13 Rock 0.76 1 21 42 110 - 0.5 0.7
13-14 Rock 0.76 1 21 42 110 - 0.5 0.7
14-15 Rock 0.76 1 21 42 110 - 0.5 0.7
15-16 Rock 0.76 1 21 42 110 - 0.5 0.7
16-17 Rock 0.76 1 21 42 110 - 0.5 0.7
17-18 Rock 0.76 1 21 42 110 - 0.5 0.7
18-19 Rock 0.76 1 21 42 110 - 0.5 0.7
19-20 Rock 0.76 1 21 42 110 - 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Quc a a B S} tan & Ks FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) f?;ytzlrs Ov(i:,),ﬁ?f ) (KN/m?) |(kN/m?) adhesion | "1™ | correction (kN) (kN)
Encountered
20-21 Rock 0.76 1 21 310.0 42 110 - 0.5 0.7 42 0.73 | 0.331| 5.0 18 510
21-22 Rock 0.76 1 21 331.0 45 110 - 0.5 0.7 45 0.79 | 0.293 | 5.0 18 528
22-23 Rock 0.76 1 21 352.0 45 110 - 0.5 0.7 45 0.79 | 0.293 | 5.0 18 546
24-24 Rock 0.76 1 21 373.0 45 110 - 0.5 0.7 45 0.79 | 0.293| 5.0 18 565
25-25 Rock 0.76 1 21 394.0 45 110 - 0.5 0.7 45 0.79 | 0.293| 5.0 18 583
25-26 Rock 0.76 1 21 415.0 45 - 110 - 0.5 0.7 45 0.79 | 0.293| 5.0 18 601
26-27 Rock 0.76 1 21 436.0 45 - 110 - 0.5 0.7 45 0.79 | 0.293| 5.0 18 620
27-28 Rock 0.76 1 21 457.0 45 - 110 - 0.5 0.7 45 0.79 | 0.293 | 5.0 18 638
28-29 Rock 0.76 1 21 478.0 45 - 110 - 0.5 0.7 45 0.79 | 0.293 | 5.0 18 657
29-30 Rock 0.76 1 21 499.0 45 - 110 - 0.5 0.7 45 0.79 | 0.293 | 5.0 18 675




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length ) Effective |Phi c Que |a a B 5 tan & ks FOS Qskin | Qskin (cum)
Depth i fsrﬁtiti:;“llaeygr overburden 2 2 f reduction- :
Encountered of Pile (m) | of Layer (m) (kN/m?) (kN/m?) | (kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 1.00 1 18 28 - - - - -
1-2 cohesionless 1.00 1 18 28 - - - - -
2-3 cohesionless 1.00 1 18 28 - - - - -
3-4 cohesionless 1.00 1 18 28 - - - - -
4-5 cohesionless 1.00 1 8 28 - - - - - -
5-6 cohesionless 1.00 1 8 28 - - - - -
6-7 cohesionless 1.00 1 8 28 - - - - -
7-8 cohesionless 1.00 1 8 28 - - - - -
89 | cohesive 1.00 1 6.5 0 80 - 0.75 - -
9-10 cohesive 1.00 1 6.5 0 80 - 0.75 - -
1011 | cohesive 1.00 1 6.5 0 80 - 0.75 - -
11-12 | cohesionless 1.00 1 8 32 - - - -
1213 Rock 1.00 1 21 42 110 - 05 0.7
13-14 Rock 1.00 1 21 42 110 - 0.5 0.7
14-15 Rock 1.00 1 21 42 110 - 0.5 0.7
15-16 Rock 1.00 1 21 42 110 - 0.5 0.7
16-17 Rock 1.00 1 21 42 110 - 0.5 0.7
17-18 Rock 1.00 1 21 42 110 - 0.5 0.7
18-19 Rock 1.00 1 21 42 110 - 0.5 0.7 -
19-20 Rock 1.00 1 21 42 110 - 0.5 0.7 -




Strata Diameter Length Effective o
Depth — of Pile (m) | of Layer (m) |for this layer
20-21 Rock 1.00 1 21
21-22 Rock 1.00 1 21
22-23 Rock 1.00 1 21
24-24 Rock 1.00 1 21
25-25 Rock 1.00 1 21
25-26 Rock 1.00 1 21
26-27 Rock 1.00 1 21
27-28 Rock 1.00 1 21
28-29 Rock 1.00 1 21
29-30 Rock 1.00 1 21

Effective
overburden
(kN/m?)

phi c Ouc o a B
(KN/m?) |(kN/m?)| adhesion redrlgfli(on' correction
42 110 - 0.5 0.7
45 110 - 0.5 0.7
45 110 - 0.5 0.7
45 110 - 0.5 0.7
45 110 - 0.5 0.7
45 - 110 - 0.5 0.7
45 - 110 - 0.5 0.7
45 - 110 - 0.5 0.7
45 - 110 - 0.5 0.7
45 - 110 - 0.5 0.7

Qskin (cum)

(kN)




ALLOWABLE END BEARING RESISTANCE :

Socket Diameter Length N¢ quc FOS Qend
Strata of Pile (mm) of Pile (m) (kN/mZ) (kN)
Rock 760 20.0 4.5 110.0 5.0 90
Rock 760 25.0 4.5 110.0 5.0 90
Rock 760 30.0 4.5 110.0 5.0 90
Rock 1000 20.0 4.5 110.0 5.0 156
Rock 1000 25.0 4.5 110.0 5.0 156
Rock 1000 30.0 4.5 110.0 5.0 156




APPENDIX F21

PILE CAPACITIES FOR BH-8 B



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter | Length | Effective | Effective |Phi c Que |a a B 5 |tand | ks | FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) ’Ta’y";'f °“(i’£,”n§‘if " (kN/m?) |(kN/m?)| adhesion | "4UCOM | correction «N) | (kN)
Encountered rock

0-1 cohesionless 0.76 1 18 34 - - - - -

1-2 cohesionless 0.76 1 18 34 - - - - -

2-3 cohesionless 0.76 1 18 34 - - - - -

3-4 cohesionless 0.76 1 18.5 36 - - - - -

4-5 cohesionless 0.76 1 18.5 36 - - - - -

5-6 cohesionless 0.76 1 18.5 36 - - - - -

6-7 cohesionless 0.76 1 18.5 36 - - - - -

7-8 cohesionless 0.76 1 18.5 36 - - - - -

8-9 cohesionless 0.76 1 18 33 - - - - -

9-10 | cohesionless 0.76 1 18 33 - - - - -

10-11 | cohesionless 0.76 1 18 33 - - - - -

11-12 | cohesionless 0.76 1 18.5 36 - - - - -

12-13 | cohesionless 0.76 1 18.5 36 - - - - -

13-14 | cohesionless 0.76 1 18.5 36 - - - - -

14-15 | cohesionless 0.76 1 18.5 36 - - - - -




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth of Pile (m) | of Layer (m) f?;;zirs
Encountered
0-1 cohesionless 1.00 1 18
1-2 cohesionless 1.00 1 18
2-3 cohesionless 1.00 1 18
3-4 cohesionless 1.00 1 18.5
4-5 cohesionless 1.00 1 18.5
5-6 cohesionless 1.00 1 18.5
6-7 cohesionless 1.00 1 18.5
7-8 cohesionless 1.00 1 18.5
8-9 cohesionless 1.00 1 18
9-10 | cohesionless 1.00 1 18
10-11 | cohesionless 1.00 1 18
11-12 | cohesionless 1.00 1 18.5
12-13 | cohesionless 1.00 1 18.5
13-14 | cohesionless 1.00 1 18.5
14-15 | cohesionless 1.00 1 18.5

Effective |Phi
overburden
(KN/m?)

qUC
(kN/m?)

a

reduction-

rock

§

correction

34

34

34

36

36

36

36

36

33

33

33

36

36

36

36

stin (Cum)

(kN)




ALLOWABLE END BEARING RESISTANCE :

Diameter Length (0] Ng Effective FOS Qenp

Socket
overburden
of Pile (mm) of Pile (m) (kN/m”) (kN)

Strata
Sand 760 12.0 36.0 45.0 209.8 4.0 1070
Sand 760 15.0 36.0 45.0 265.3 4.0 1353
Sand 1000 12.0 36.0 45.0 209.8 4.0 1852
Sand 1000 15.0 36.0 45.0 265.3 4.0 2342




APPENDIX F22

PILE CAPACITIES FOR BH-9



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18.5 36 - - - - -
1-2 cohesionless 0.76 1 18.5 36 - - - - -
2-3 cohesionless 0.76 1 18.5 36 - - - - -
3-4 cohesionless 0.76 1 18.5 36 - - - - -
4-5 cohesionless 0.76 1 18.5 36 - - - - -
5-6 cohesionless 0.76 1 18.5 36 - - - - -
6-7 cohesionless 0.76 1 18.5 36 - - - - -
7-8 cohesionless 0.76 1 18.5 36 - - - - -
8-9 cohesionless 0.76 1 18.5 36 - - - - -
9-10 | cohesionless 0.76 1 18.5 36 - - - - -
10-11 | cohesionless 0.76 1 18.5 36 - - - - -
11-12 cohesive 0.76 1 18 0 150 - 0.75 - -
12-13 cohesive 0.76 1 18 0 150 - 0.75 - -
13-14 cohesive 0.76 1 18 0 150 - 0.75 - -
14-15 | cohesionless 0.76 1 18.5 36 - - - - -




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 1.00 1 18.5 36 - - - - -
1-2 cohesionless 1.00 1 18.5 36 - - - - -
2-3 cohesionless 1.00 1 18.5 36 - - - - -
3-4 cohesionless 1.00 1 18.5 36 - - - - -
4-5 cohesionless 1.00 1 18.5 36 - - - - -
5-6 cohesionless 1.00 1 18.5 36 - - - - -
6-7 cohesionless 1.00 1 18.5 36 - - - - -
7-8 cohesionless 1.00 1 18.5 36 - - - - -
8-9 cohesionless 1.00 1 18.5 36 - - - - -
9-10 | cohesionless 1.00 1 18.5 36 - - - - -
10-11 | cohesionless 1.00 1 18.5 36 - - - - -
11-12 cohesive 1.00 1 18 0 150 - 0.75 - -
12-13 cohesive 1.00 1 18 0 150 - 0.75 - -
13-14 cohesive 1.00 1 18 0 150 - 0.75 - -
14-15 | cohesionless 1.00 1 18.5 36 - - - - -




ALLOWABLE END BEARING RESISTANCE :

Diameter Length ® N, Effective FOS Qenp
Socket
overburden
of Pile (mm) of Pile (m) (kN/m?®) (kN)
Strata
Sand 760 15.0 36.0 45.0 266.8 4.0 1361
Sand 1000 15.0 36.0 45.0 266.8 4.0 2356




APPENDIX F23

PILE CAPACITIES FOR BH-9 A



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective g | Effective |Phi c Que |a a B 5 tand | ks FOS Qskin | Qskin cumy
Depth of Pile (m) | of Layer (m) ’Ta’y"e"f °“(i’£,i§‘if " (kN/m?) |(kN/m?)| adhesion | "4UCOM | correction «N) | kN)
Encountered rock
0-1 Fill 0.76 1 0 28 - - - - -
1-2 Fill 0.76 1 0 28 - - - - -
2-3 Fill 0.76 1 0 28 - - . - -
3-4 cohesionless 0.76 1 7.5 28 - - - - -
4-5 cohesionless 0.76 1 7.5 28 - - - - -
5-6 cohesionless 0.76 1 7.5 28 - - - - -
6-7 cohesive 0.76 1 8 0 15 - 0.75 - -
7-8 cohesive 0.76 1 8 0 15 - 0.75 - -
8-9 cohesive 0.76 1 6.5 0 15 - 0.75 - -
9-10 | cohesionless 0.76 1 6.5 30 - - - -
10-11 | cohesionless 0.76 1 6.5 30 - - - -
11-12 | cohesionless 0.76 1 8 30 - - - -
12-13 | cohesionless 0.76 1 8 29 - - - -
13-14 | cohesionless 0.76 1 8 29 - - - -
14-15 | cohesionless 0.76 1 8 29 - - - -
15-16 Rock 0.76 1 21 42 60 - 0.5 0.7
16-17 Rock 0.76 1 21 42 60 - 0.5 0.7
17-18 Rock 0.76 1 21 42 60 - 0.5 0.7
18-19 Rock 0.76 1 21 42 60 - 0.5 0.7
19-20 Rock 0.76 1 21 42 60 - 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Quc a a B S} tan & Ks FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) f?;ytzlrs Ov(i:,),ﬁ?f ) (KN/m?) |(kN/m?) adhesion | "1™ | correction (kN) (kN)
Encountered
20-21 Rock 0.76 1 21 205.5 42 60 - 0.5 0.7 42 0.73 | 0.331| 5.0 10 190
21-22 Rock 0.76 1 21 226.5 45 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 10 200
22-23 Rock 0.76 1 21 2475 45 60 - 0.5 0.7 45 0.79 | 0.293 | 5.0 10 210
24-24 Rock 0.76 1 21 268.5 45 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 10 221
25-25 Rock 0.76 1 21 289.5 45 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 10 231
25-26 Rock 0.76 1 21 310.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 10 241
26-27 Rock 0.76 1 21 331.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 10 251
27-28 Rock 0.76 1 21 352.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293 | 5.0 10 261
28-29 Rock 0.76 1 21 373.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 10 271
29-30 Rock 0.76 1 21 394.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 10 281




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective g | Effective |Phi c Que |a a B 5 tand | ks FOS Qskin | Qskin cumy
Depth of Pile (m) | of Layer (m) ’Ta’y"e"f °“(i’£,i§‘if " (kN/m?) |(kN/m?)| adhesion | "4UCOM | correction «N) | kN)
Encountered rock
0-1 Fill 1.00 1 0 28 - - - - -
1-2 Fill 1.00 1 0 28 - - - - -
2-3 Fill 1.00 1 0 28 - - . - -
3-4 cohesionless 1.00 1 7.5 28 - - - - -
4-5 cohesionless 1.00 1 7.5 28 - - - - -
5-6 cohesionless 1.00 1 7.5 28 - - - - -
6-7 cohesive 1.00 1 8 0 15 - 0.75 - -
7-8 cohesive 1.00 1 8 0 15 - 0.75 - -
8-9 cohesive 1.00 1 6.5 0 15 - 0.75 - -
9-10 | cohesionless 1.00 1 6.5 30 - - - -
10-11 | cohesionless 1.00 1 6.5 30 - - - -
11-12 | cohesionless 1.00 1 8 30 - - - -
12-13 | cohesionless 1.00 1 8 29 - - - -
13-14 | cohesionless 1.00 1 8 29 - - - -
14-15 | cohesionless 1.00 1 8 29 - - - -
15-16 Rock 1.00 1 21 42 60 - 0.5 0.7
16-17 Rock 1.00 1 21 42 60 - 0.5 0.7
17-18 Rock 1.00 1 21 42 60 - 0.5 0.7
18-19 Rock 1.00 1 21 42 60 - 0.5 0.7
19-20 Rock 1.00 1 21 42 60 - 0.5 0.7




Strata Diameter Length Effective o | Effective |Phi c Quc a a B S} tan & Ks FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) f?;ytzlrs Ov(i:,),ﬁ?f ) (KN/m?) |(kN/m?) adhesion | "1™ | correction (kN) (kN)
Encountered
20-21 Rock 1.00 1 21 205.5 42 60 - 0.5 0.7 42 0.73 | 0.331| 5.0 13 251
21-22 Rock 1.00 1 21 226.5 45 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 13 264
22-23 Rock 1.00 1 21 2475 45 60 - 0.5 0.7 45 0.79 | 0.293 | 5.0 13 277
24-24 Rock 1.00 1 21 268.5 45 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 13 290
25-25 Rock 1.00 1 21 289.5 45 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 13 303
25-26 Rock 1.00 1 21 310.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 13 317
26-27 Rock 1.00 1 21 331.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 13 330
27-28 Rock 1.00 1 21 352.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293 | 5.0 13 343
28-29 Rock 1.00 1 21 373.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 13 356
29-30 Rock 1.00 1 21 394.5 45 - 60 - 0.5 0.7 45 0.79 | 0.293| 5.0 13 369




ALLOWABLE END BEARING RESISTANCE :

Socket Diameter Length N¢ quc FOS Qend
Strata of Pile (mm) of Pile (m) (kN/mZ) (kN)
Rock 760 20.0 4.5 60.0 5.0 49
Rock 760 25.0 4.5 60.0 5.0 49
Rock 760 30.0 4.5 60.0 5.0 49
Rock 1000 20.0 4.5 60.0 5.0 85
Rock 1000 25.0 4.5 60.0 5.0 85
Rock 1000 30.0 4.5 60.0 5.0 85




APPENDIX F24

PILE CAPACITIES FOR BH-10



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 17 36 - - - - -
1-2 cohesionless 0.76 1 17 36 - - - - -
2-3 cohesionless 0.76 1 17 36 - - - - -
3-4 cohesionless 0.76 1 18.5 36 - - - - -
4-5 cohesionless 0.76 1 18.5 36 - - - - -
5-6 cohesionless 0.76 1 18.5 36 - - - - -
6-7 cohesionless 0.76 1 18.5 36 - - - - -
7-8 cohesionless 0.76 1 18.5 36 - - - - -
8-9 cohesionless 0.76 1 18.5 36 - - - - -
9-10 Rock 0.76 1 21 42 - 20 - 0.5 0.7
10-11 Rock 0.76 1 21 42 - 20 - 0.5 0.7
11-12 | cohesionless 0.76 1 18.5 36 - - - - -
12-13 | cohesionless 0.76 1 18.5 36 - - - - -
13-14 | cohesionless 0.76 1 18.5 36 - - - - -
14-15 | cohesionless 0.76 1 18.5 36 - - - - -




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi Que |0 B 5 tan & Ks FOS Qskin | Qekin (cum)
Depth of Pile (m) | of Layer (m) f?;;ZLS Ov(ir,:),f,:f)e " (kN/m?)| "eUetion- | correction (kN) (kN)
Encountered rock
0-1 cohesionless 1.00 1 17 8.5 36 - - - 36 0.63 | 0412 | 3.0 2 2
1-2 cohesionless 1.00 1 17 255 36 - - - 36 0.63 | 0412 | 3.0 7 9
2-3 cohesionless 1.00 1 17 425 36 - - - 36 0.63 | 0412 | 3.0 12 21
3-4 cohesionless 1.00 1 18.5 60.3 36 - - - 36 0.63 | 0412 | 3.0 16 37
4-5 cohesionless 1.00 1 18.5 78.8 36 - - - 36 0.63 | 0412 | 3.0 21 58
5-6 cohesionless 1.00 1 18.5 97.3 36 - - - 36 0.63 | 0412 | 3.0 26 85
6-7 cohesionless 1.00 1 18.5 115.8 36 - - - 36 0.63 | 0412 | 3.0 31 116
7-8 cohesionless 1.00 1 18.5 134.3 36 - - - 36 0.63 | 0412 | 3.0 36 153
8-9 cohesionless 1.00 1 18.5 152.8 36 - - - 36 0.63 | 0412 | 3.0 41 194
9-10 Rock 1.00 1 21 172.5 42 20 0.5 0.7 42 0.73 | 0.331 5.0 4 198
10-11 Rock 1.00 1 21 193.5 42 20 0.5 0.7 42 | 073 | 0331 50 4 203
11-12 | cohesionless 1.00 1 18.5 213.3 36 - - - 36 0.63 | 0412 | 3.0 58 261
12-13 | cohesionless 1.00 1 18.5 231.8 36 - - - 36 0.63 | 0412 | 3.0 63 324
13-14 | cohesionless 1.00 1 18.5 250.3 36 - - - 36 0.63 | 0412 | 3.0 68 391
14-15 | cohesionless 1.00 1 18.5 268.8 36 - - - 36 0.63 | 0412 | 3.0 73 464




ALLOWABLE END BEARING RESISTANCE :

Diameter Length ® N, Effective FOS Qenp

Socket

overburden

of Pile (mm) of Pile (m) (kN/m?®) (kN)

Strata
Sand 760 12.0 36.0 45.0 213.3 4.0 1088
Sand 760 15.0 36.0 45.0 268.8 4.0 1371
Sand 1000 12.0 36.0 45.0 213.3 4.0 1883
Sand 1000 15.0 36.0 45.0 268.8 4.0 2373




APPENDIX F25

PILE CAPACITIES FOR BH-10 A



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Jue |a a B d |tand | ks | FOS Qskin | Qskincum)
Depth of Pile (m) | of Layer (m) f?;;zirs Ov(ir,\t:,l:;g;n (kN/m?) |(kN/m?)| adhesion reduction- correction (kN) (kN)
Encountered rock
0-1 Fill 0.76 1 0 0.0 28 - - - - - 28 0.49 | 0530 | 3.0 0 0
1-2 Fill 0.76 1 0 0.0 28 - - - - - 28 0.49 | 0530 | 3.0 0 0
2-3 Fill 0.76 1 0 0.0 28 - - - - - 28 0.49 | 0.530 3.0 0 0
3-4 cohesionless 0.76 1 7 3.5 26 80 - - - - 26 0.45 | 0.561 3.0 1 1
4-5 cohesionless 0.76 1 7 10.5 26 - - - - - 26 0.45 | 0.561 3.0 2 3
5-6 cohesionless 0.76 1 7 17.5 26 - - - - - 26 0.45 | 0.561 3.0 4 6
6-7 cohesive 0.76 1 6.5 24.3 0 15 - 0.75 - - 0 0.00 | 1.000 2.0 13 20
7-8 cohesive 0.76 1 6.5 30.8 0 15 - 0.75 - - 0 0.00 | 1.000 2.0 13 33
8-9 cohesive 0.76 1 6.5 37.3 0 15 - 0.75 - - 0 0.00 | 1.000 2.0 13 47
9-10 cohesive 0.76 1 6.5 43.8 0 15 - 0.75 - - 0 0.00 | 1.000 2.0 13 60
10-11 cohesive 0.76 1 6.5 50.3 0 15 - 0.75 - - 0 0.00 | 1.000 2.0 13 74
11-12 | cohesionless 0.76 1 7.5 57.3 29 - - - - 29 0.51 [ 0515 | 3.0 12 85
12-13 Rock 0.76 1 21 715 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 99
13-14 Rock 0.76 1 21 92.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 112
14-15 Rock 0.76 1 21 113.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 126
15-16 Rock 0.76 1 21 1345 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 139
16-17 Rock 0.76 1 21 155.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 152
17-18 Rock 0.76 1 21 176.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 166
18-19 Rock 0.76 1 21 197.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 179
19-20 Rock 0.76 1 21 218.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 192
20-21 Rock 0.76 1 21 239.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 206
21-22 Rock 0.76 1 21 260.5 45 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 219
22-23 Rock 0.76 1 21 281.5 45 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 233
24-24 Rock 0.76 1 21 302.5 45 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 246




Strata Diameter Length Effective o | Effective |Phi c Quc a a B 5 tan & K FOS Qskin Qskin (cum)

Depth of Pile (m) | of Layer (m) f?; this overburtzien ) ) ) reduction- )

Encountered yer (kN/m?) (kN/m?) (kN/m*)| adhesion rock correction (kN) (kN)
25-25 Rock 0.76 1 21 3235 45 80 - 05 0.7 45 | 079 | 0293 | 5.0 13 259
25-26 Rock 0.76 1 21 344.5 45 - 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 273
26-27 Rock 0.76 1 21 365.5 45 - 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 286
27-28 Rock 0.76 1 21 386.5 45 - 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 299
28-29 Rock 0.76 1 21 407.5 45 - 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 313
29-30 Rock 0.76 1 21 428.5 45 - 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 326




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Jue |a a B d |tand | ks | FOS Qskin | Qskincum)
Depth of Pile (m) | of Layer (m) f?;;zirs Ov(ir,\t:,l:;g;n (kN/m?) |(kN/m?)| adhesion reduction- correction (kN) (kN)
Encountered rock
0-1 Fill 0.76 1 0 0.0 28 - - - - - 28 0.49 | 0530 | 3.0 0 0
1-2 Fill 0.76 1 0 0.0 28 - - - - - 28 0.49 | 0530 | 3.0 0 0
2-3 Fill 0.76 1 0 0.0 28 - - - - - 28 0.49 | 0.530 3.0 0 0
3-4 cohesionless 0.76 1 7 3.5 26 80 - - - - 26 0.45 | 0.561 3.0 1 1
4-5 cohesionless 0.76 1 7 10.5 26 - - - - - 26 0.45 | 0.561 3.0 2 3
5-6 cohesionless 0.76 1 7 17.5 26 - - - - - 26 0.45 | 0.561 3.0 4 6
6-7 cohesive 0.76 1 6.5 24.3 0 15 - 0.75 - - 0 0.00 | 1.000 2.0 13 20
7-8 cohesive 0.76 1 6.5 30.8 0 15 - 0.75 - - 0 0.00 | 1.000 2.0 13 33
8-9 cohesive 0.76 1 6.5 37.3 0 15 - 0.75 - - 0 0.00 | 1.000 2.0 13 47
9-10 cohesive 0.76 1 6.5 43.8 0 15 - 0.75 - - 0 0.00 | 1.000 2.0 13 60
10-11 cohesive 0.76 1 6.5 50.3 0 15 - 0.75 - - 0 0.00 | 1.000 2.0 13 74
11-12 | cohesionless 0.76 1 7.5 57.3 29 - - - - 29 0.51 [ 0515 | 3.0 12 85
12-13 Rock 0.76 1 21 715 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 99
13-14 Rock 0.76 1 21 92.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 112
14-15 Rock 0.76 1 21 113.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 126
15-16 Rock 0.76 1 21 1345 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 139
16-17 Rock 0.76 1 21 155.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 152
17-18 Rock 0.76 1 21 176.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 166
18-19 Rock 0.76 1 21 197.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 179
19-20 Rock 0.76 1 21 218.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 192
20-21 Rock 0.76 1 21 239.5 42 80 - 0.5 0.7 42 0.73 | 0.331 5.0 13 206
21-22 Rock 0.76 1 21 260.5 45 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 219
22-23 Rock 0.76 1 21 281.5 45 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 233
24-24 Rock 0.76 1 21 302.5 45 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 246




Strata Diameter Length Effective o | Effective |Phi c Quc a a B 5 tan & K FOS Qskin Qskin (cum)

Depth of Pile (m) | of Layer (m) f?; this overburtzien ) ) ) reduction- )

Encountered yer (kN/m?) (kN/m?) (kN/m*)| adhesion rock correction (kN) (kN)
25-25 Rock 0.76 1 21 3235 45 80 - 05 0.7 45 | 079 | 0293 | 5.0 13 259
25-26 Rock 0.76 1 21 344.5 45 - 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 273
26-27 Rock 0.76 1 21 365.5 45 - 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 286
27-28 Rock 0.76 1 21 386.5 45 - 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 299
28-29 Rock 0.76 1 21 407.5 45 - 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 313
29-30 Rock 0.76 1 21 428.5 45 - 80 - 0.5 0.7 45 0.79 | 0.293 5.0 13 326




ALLOWABLE END BEARING RESISTANCE :

Socket Diameter Length No quc FOS Qenp
Strata of Pile (mm) of Pile (m) (kN/mz) (kN)
Rock 760 20.0 4.5 80.0 5.0 65
Rock 760 25.0 4.5 80.0 5.0 65
Rock 760 30.0 4.5 80.0 5.0 65
Rock 1000 20.0 4.5 80.0 5.0 113
Rock 1000 25.0 4.5 80.0 5.0 113
Rock 1000 30.0 4.5 80.0 5.0 113




APPENDIX F26

PILE CAPACITIES FOR BH-11



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter | Length | Effective | Effective |Phi c Que |a a B 5 |tand | ks | FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) ’Ta’y";'f °“(i’£,”n§‘if " (kN/m?) |(kN/m?)| adhesion | "4UCOM | correction «N) | (kN)
Encountered rock

0-1 cohesionless 0.76 1 18 30 - - - - -

1-2 cohesionless 0.76 1 18 30 - - - - -

2-3 cohesionless 0.76 1 18 30 - - - - -

3-4 cohesionless 0.76 1 18.5 36 - - - - -

4-5 cohesionless 0.76 1 18.5 36 - - - - -

5-6 cohesionless 0.76 1 18.5 36 - - - - -

6-7 cohesionless 0.76 1 18.5 36 - - - - -

7-8 cohesionless 0.76 1 18.5 36 - - - - -

8-9 Rock 0.76 1 21 42 - 150 - 0.5 0.7

9-10 Rock 0.76 1 21 42 - 150 - 0.5 0.7
10-11 Rock 0.76 1 21 42 - 150 - 0.5 0.7
11-12 | cohesionless 0.76 1 18.5 36 - - - - -
12-13 | cohesionless 0.76 1 18.5 36 - - - - -
13-14 | cohesionless 0.76 1 18.5 36 - - - - -
14-15 | cohesionless 0.76 1 18.5 36 - - - - -




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi Jue |O B 5 tan & K FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) f?;;Zirs Ov(ekr,\tj)/ﬁg; " (kN/m?) reduction- correction (kN) (kN)
Encountered rock
0-1 cohesionless 1.00 1 18 9.0 30 - - - 30 0.52 [ 0.500 | 3.0 2 2
1-2 cohesionless 1.00 1 18 27.0 30 - - - 30 0.52 [ 0.500 | 3.0 7 10
2-3 cohesionless 1.00 1 18 45.0 30 - - - 30 0.52 | 0.500 | 3.0 12 22
3-4 cohesionless 1.00 1 18.5 63.3 36 - - - 36 0.63 | 0412 | 3.0 17 39
4-5 cohesionless 1.00 1 18.5 81.8 36 - - - 36 0.63 | 0412 | 3.0 22 62
5-6 cohesionless 1.00 1 18.5 100.3 36 - - - 36 0.63 | 0412 | 3.0 27 89
6-7 cohesionless 1.00 1 18.5 118.8 36 - - - 36 0.63 | 0412 | 3.0 32 121
7-8 cohesionless 1.00 1 18.5 137.3 36 - - - 36 0.63 | 0412 | 3.0 37 158
8-9 Rock 1.00 1 21 157.0 42 150 0.5 0.7 42 | 073 | 0331| 5.0 33 191
9-10 Rock 1.00 1 21 178.0 42 150 0.5 0.7 42 | 073 | 0331| 5.0 33 294
10-11 Rock 1.00 1 21 199.0 42 150 0.5 0.7 42 | 073 | 0331| 5.0 33 257
11-12 | cohesionless 1.00 1 18.5 218.8 36 - - - 36 0.63 | 0412 | 3.0 59 317
12-13 | cohesionless 1.00 1 18.5 237.3 36 - - - 36 0.63 | 0412 | 3.0 64 381
13-14 | cohesionless 1.00 1 18.5 255.8 36 - - - 36 0.63 | 0412 | 3.0 69 450
14-15 | cohesionless 1.00 1 18.5 274.3 36 - - - 36 0.63 | 0412 | 3.0 74 525




ALLOWABLE END BEARING RESISTANCE :

Diameter Length (0] N Effective FOS Qenp

Socket

overburden

of Pile (mm) of Pile (m) (kN/m?) (kN)

Strata
Sand 760 12.0 36.0 45.0 218.8 4.0 1116
Sand 760 15.0 36.0 45.0 274.3 4.0 1399
Sand 1000 12.0 36.0 45.0 218.8 4.0 1932
Sand 1000 15.0 36.0 45.0 274.3 4.0 2422




APPENDIX F27

PILE CAPACITIES FOR BH-12



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Que |O a B 5 tan & Ks FOS Qskin | Qskin (com)
Depth . for this | overburden ) ) ) reduction- ]
Encountered of Pile (m) | of Layer (m) | layer (kN/m?) (kN/m?) |(kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18 31 - - - - -
1-2 cohesionless 0.76 1 18 31 - - - - -
2-3 cohesionless 0.76 1 18 31 - - - - -
3-4 cohesionless 0.76 1 18.5 36 - - - - -
4-5 cohesionless 0.76 1 18.5 36 - - - - -
5-6 cohesionless 0.76 1 18.5 36 - - - - -
6-7 cohesionless 0.76 1 18.5 36 - - - - -
7-8 cohesionless 0.76 1 18.5 36 - - - - -
8-9 cohesionless 0.76 1 18.5 36 - - - - -
9-10 | cohesionless 0.76 1 18.5 36 - - - - -
10-11 | cohesionless 0.76 1 18.5 36 - - - - -
11-12 Rock 0.76 1 21 42 - 350 - 0.5 0.7
12-13 Rock 0.76 1 21 42 - 350 - 0.5 0.7
13-14 Rock 0.76 1 21 42 - 350 - 0.5 0.7
14-15 Rock 0.76 1 21 42 - 350 - 0.5 0.7




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi Que |0 B 5 tan & Ks FOS Qskin | Qekin (cum)
Depth of Pile (m) | of Layer (m) f?;;ZLS Ov(ir,:),f,:f)e " (kN/m?)| "eUetion- | correction (kN) (kN)
Encountered rock
0-1 cohesionless 1.00 1 18 9.0 31 - - - 31 0.54 [ 0485 3.0 2 2
1-2 cohesionless 1.00 1 18 27.0 31 - - - 31 0.54 | 0485 | 3.0 7 10
2-3 cohesionless 1.00 1 18 45.0 31 - - - 31 0.54 [ 0485 3.0 12 22
3-4 cohesionless 1.00 1 18.5 63.3 36 - - - 36 0.63 | 0412 | 3.0 17 39
4-5 cohesionless 1.00 1 18.5 81.8 36 - - - 36 0.63 | 0412 | 3.0 22 62
5-6 cohesionless 1.00 1 18.5 100.3 36 - - - 36 0.63 | 0412 | 3.0 27 89
6-7 cohesionless 1.00 1 18.5 118.8 36 - - - 36 0.63 | 0412 | 3.0 32 121
7-8 cohesionless 1.00 1 18.5 137.3 36 - - - 36 0.63 | 0412 | 3.0 37 158
8-9 cohesionless 1.00 1 18.5 155.8 36 - - - 36 0.63 | 0412 | 3.0 42 200
9-10 cohesionless 1.00 1 18.5 174.3 36 - - - 36 0.63 | 0412 | 3.0 47 248
10-11 | cohesionless 1.00 1 18.5 192.8 36 - - - 36 0.63 | 0412 | 3.0 52 300
11-12 Rock 1.00 1 21 212.5 42 350 0.5 0.7 42 0.73 | 0.331 5.0 77 377
12-13 Rock 1.00 1 21 2335 42 350 0.5 0.7 42 | 073 | 0331 50 77 454
13-14 Rock 1.00 1 21 254.5 42 350 0.5 0.7 42 0.73 | 0.331 5.0 77 531
14-15 Rock 1.00 1 21 st 42 350 0.5 0.7 42 | 073 | 0331 50 77 608




ALLOWABLE END BEARING RESISTANCE :

Socket Diameter Length No Juc FOS Qeno
Strata of Pile (mm) of Pile (m) (kN/m?) (kN)
Rock 760 12.0 4.5 350.0 5.0 286
Rock 760 15.0 4.5 350.0 5.0 286
Rock 1000 12.0 4.5 350.0 5.0 495
Rock 1000 15.0 4.5 350.0 5.0 495




APPENDIX F28

PILE CAPACITIES FOR BH-13



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter | Length | Effective | Effective |Phi c Que |a a B 5 |tand | ks | FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) ’Ta’y";'f °“(i’£,”n§‘if " (kN/m?) |(kN/m?)| adhesion | "4UCOM | correction «N) | (kN)
Encountered rock
0-1 cohesionless 0.76 1 18 30 - - - - -
1-2 cohesionless 0.76 1 18 30 - - - - -
2-3 cohesionless 0.76 1 18 30 - - - - -
3-4 cohesionless 0.76 1 18.5 36 - - - - -
4-5 cohesionless 0.76 1 18.5 36 - - - - -
5-6 cohesionless 0.76 1 18.5 36 - - - - -
6-7 cohesionless 0.76 1 18.5 36 - - - - -
7-8 cohesionless 0.76 1 18.5 36 - - - - -
8-9 cohesionless 0.76 1 18.5 36 - - - - -
9-10 | cohesionless 0.76 1 18.5 36 - - - - -
10-11 | cohesionless 0.76 1 18.5 36 - - - - -
11-12 | cohesionless 0.76 1 18.5 36 - - - - -
12-13 Rock 0.76 1 21 42 - 80 - 0.5 0.7
13-14 Rock 0.76 1 21 42 - 80 - 0.5 0.7
14-15 Rock 0.76 1 21 42 - 80 - 0.5 0.7




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth of Pile (m) | of Layer (m) f?;;zirs
Encountered
0-1 cohesionless 1.00 1 18
1-2 cohesionless 1.00 1 18
2-3 cohesionless 1.00 1 18
3-4 cohesionless 1.00 1 18.5
4-5 cohesionless 1.00 1 18.5
5-6 cohesionless 1.00 1 18.5
6-7 cohesionless 1.00 1 18.5
7-8 cohesionless 1.00 1 18.5
8-9 cohesionless 1.00 1 18.5
9-10 | cohesionless 1.00 1 18.5
10-11 | cohesionless 1.00 1 18.5
11-12 | cohesionless 1.00 1 18.5
12-13 Rock 1.00 1 21
13-14 Rock 1.00 1 21
14-15 Rock 1.00 1 21

Effective |Phi
overburden
(KN/m?)

qUC
(kN/m?)

a

reduction-

rock

§

correction

30

30

30

36

36

36

36

36

36

36

36

36

42

80

0.5

42

80

0.5

42

80

0.5

stin (Cum)

(kN)




ALLOWABLE END BEARING RESISTANCE :

Socket Diameter Length N¢ quc FOS Qend
Strata of Pile (mm) of Pile (m) (kN/mZ) (kN)
Rock 760 13.0 4.5 80.0 5.0 65
Rock 760 15.0 4.5 80.0 5.0 65
Rock 1000 13.0 4.5 80.0 5.0 113
Rock 1000 15.0 4.5 80.0 5.0 113




APPENDIX F29

PILE CAPACITIES FOR BH-14



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter | Length | Effective | Effective |Phi c Que |a a B 5 |tand | ks | FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) ’Ta’y";'f °“(i’£,”n§‘if " (kN/m?) |(kN/m?)| adhesion | "4UCOM | correction «N) | (kN)
Encountered rock

0-1 cohesionless 0.76 1 18 30 - - - - -

1-2 cohesionless 0.76 1 18 30 - - - - -

2-3 cohesionless 0.76 1 18 30 - - - - -

3-4 cohesionless 0.76 1 18 30 - - - - -

4-5 cohesionless 0.76 1 18 30 - - - - -

5-6 cohesionless 0.76 1 18.5 36 - - - - -

6-7 cohesionless 0.76 1 18.5 36 - - - - -

7-8 cohesionless 0.76 1 18.5 36 - - - - -

8-9 cohesionless 0.76 1 185 36 - - - - -

9-10 | cohesionless 0.76 1 18.5 36 - - - - -

10-11 | cohesionless 0.76 1 185 36 - - - - -

11-12 | cohesionless 0.76 1 18.5 36 - - - - -

12-13 | cohesionless 0.76 1 18.5 36 - - - - -

13-14 | cohesionless 0.76 1 18.5 36 - - - - -

14-15 | cohesionless 0.76 1 18.5 36 - - - - -




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth of Pile (m) | of Layer (m) f?;;zirs
Encountered
0-1 cohesionless 1.00 1 18
1-2 cohesionless 1.00 1 18
2-3 cohesionless 1.00 1 18
3-4 cohesionless 1.00 1 18
4-5 cohesionless 1.00 1 18
5-6 cohesionless 1.00 1 18.5
6-7 cohesionless 1.00 1 18.5
7-8 cohesionless 1.00 1 18.5
8-9 cohesionless 1.00 1 18.5
9-10 | cohesionless 1.00 1 18.5
10-11 | cohesionless 1.00 1 18.5
11-12 | cohesionless 1.00 1 18.5
12-13 | cohesionless 1.00 1 18.5
13-14 | cohesionless 1.00 1 18.5
14-15 | cohesionless 1.00 1 18.5

Effective |Phi
overburden
(KN/m?)

qUC
(kN/m?)

a

reduction-

rock

§

correction

30

30

30

30

30

36

36

36

36

36

36

36

36

36

36

stin (Cum)

(kN)




ALLOWABLE END BEARING RESISTANCE :

Diameter Length (0] Ng Effective FOS Qenp

Socket

overburden

of Pile (mm) of Pile (m) (kN/m?) (kN)

Strata
Sand 760 12.0 36.0 45.0 210.3 4.0 1072
Sand 760 15.0 36.0 45.0 265.8 4.0 1356
Sand 1000 12.0 36.0 45.0 210.3 4.0 1857
Sand 1000 15.0 36.0 45.0 265.8 4.0 2347




APPENDIX F30

PILE CAPACITIES FOR BH-15



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length ) Effective |Phi c Que |O a B 5 |tand| ks | FOS Qsiin | Qskin (cum)
Depth i fclfrﬂti(i:;“llaeygr overburden 2 2 : reduction- :
Encountered of Pile (m) | of Layer (m) (kN/m?) (kN/m?) | (kN/m?)| adhesion rock correction (kN) (kN)
0-1 cohesionless 0.76 1 18 35 - - - - -
1-2 cohesionless 0.76 1 18 35 - - - - -
2-3 cohesionless 0.76 1 18 35 - - - - -
3-4 cohesionless 0.76 1 18 35 - - - - -
4-5 cohesionless 0.76 1 18 35 - - - - -
5-6 cohesionless 0.76 1 185 36 - - - - -
6-7 cohesionless 0.76 1 18.5 36 - - - - -
7-8 cohesionless 0.76 1 185 36 - - - - -
8-9 cohesionless 0.76 1 18.5 36 - - - - -
9-10 | cohesionless 0.76 1 185 36 - - - - -
10-11 | cohesionless 0.76 1 18.5 36 - - - - -
11-12 | cohesionless 0.76 1 185 36 - - - - -
12-13 | cohesionless 0.76 1 185 36 - - - - -
13-14 | cohesionless 0.76 1 18.5 36 - - - - -
14-15 | cohesionless 0.76 1 185 36 - - - - -




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth of Pile (m) | of Layer (m) f?;;zirs
Encountered
0-1 cohesionless 1.00 1 18
1-2 cohesionless 1.00 1 18
2-3 cohesionless 1.00 1 18
3-4 cohesionless 1.00 1 18
4-5 cohesionless 1.00 1 18
5-6 cohesionless 1.00 1 18.5
6-7 cohesionless 1.00 1 18.5
7-8 cohesionless 1.00 1 18.5
8-9 cohesionless 1.00 1 18.5
9-10 | cohesionless 1.00 1 18.5
10-11 | cohesionless 1.00 1 18.5
11-12 | cohesionless 1.00 1 18.5
12-13 | cohesionless 1.00 1 18.5
13-14 | cohesionless 1.00 1 18.5
14-15 | cohesionless 1.00 1 18.5

Effective |Phi
overburden
(KN/m?)

qUC
(kN/m?)

a

reduction-

rock

§

correction

35

35

35

35

35

36

36

36

36

36

36

36

36

36

36

stin (Cum)

(kN)




ALLOWABLE END BEARING RESISTANCE :

Diameter Length (0] Ng Effective FOS Qenp

Socket
overburden
of Pile (mm) of Pile (m) (kN/m”) (kN)

Strata
Sand 760 12.0 36.0 45.0 210.3 4.0 1072
Sand 760 15.0 36.0 45.0 265.8 4.0 1356
Sand 1000 12.0 36.0 45.0 210.3 4.0 1857
Sand 1000 15.0 36.0 45.0 265.8 4.0 2347




APPENDIX F31

PILE CAPACITIES FOR BH-16



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter | Length | Effective | Effective |Phi c Que |a a B 5 |tand | ks | FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) ’Ta’y";'f °“(i’£,”n§‘if " (kN/m?) |(kN/m?)| adhesion | "4UCOM | correction «N) | (kN)
Encountered rock

0-1 cohesionless 0.76 1 17.5 28 - - - - -

1-2 cohesionless 0.76 1 17.5 28 - - - - -

2-3 cohesionless 0.76 1 17.5 28 - - - - -

3-4 cohesionless 0.76 1 17.5 28 - - - - -

4-5 cohesionless 0.76 1 17.5 28 - - - - -

5-6 cohesionless 0.76 1 18.5 36 - - - - -

6-7 cohesionless 0.76 1 18.5 36 - - - - -

7-8 cohesionless 0.76 1 18.5 36 - - - - -

8-9 cohesionless 0.76 1 18.5 36 - - - - -

9-10 | cohesionless 0.76 1 18.5 36 - - - - -
10-11 | cohesionless 0.76 1 18.5 36 - - - - -
11-12 | cohesionless 0.76 1 18.5 36 - - - - -
12-13 | cohesionless 0.76 1 18.5 36 - - - - -
13-14 | cohesionless 0.76 1 18.5 36 - - - - -
14-15 | cohesionless 0.76 1 18.5 36 - - - - -




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth of Pile (m) | of Layer (m) f?;;zirs
Encountered
0-1 cohesionless 1.00 1 17.5
1-2 cohesionless 1.00 1 17.5
2-3 cohesionless 1.00 1 17.5
3-4 cohesionless 1.00 1 17.5
4-5 cohesionless 1.00 1 17.5
5-6 cohesionless 1.00 1 18.5
6-7 cohesionless 1.00 1 18.5
7-8 cohesionless 1.00 1 18.5
8-9 cohesionless 1.00 1 18.5
9-10 | cohesionless 1.00 1 18.5
10-11 | cohesionless 1.00 1 18.5
11-12 | cohesionless 1.00 1 18.5
12-13 | cohesionless 1.00 1 18.5
13-14 | cohesionless 1.00 1 18.5
14-15 | cohesionless 1.00 1 18.5

Effective |Phi
overburden
(KN/m?)

qUC
(kN/m?)

a

reduction-

rock

§

correction

28

28

28

28

28

36

36

36

36

36

36

36

36

36

36

stin (Cum)

(kN)




ALLOWABLE END BEARING RESISTANCE :

Diameter Length (0] N Effective FOS Qenp

Socket

overburden

of Pile (mm) of Pile (m) (kN/m?) (kN)

Strata
Sand 760 12.0 36.0 45.0 207.8 4.0 1060
Sand 760 15.0 36.0 45.0 263.3 4.0 1343
Sand 1000 12.0 36.0 45.0 207.8 4.0 1835
Sand 1000 15.0 36.0 45.0 263.3 4.0 2325




APPENDIX F32

PILE CAPACITIES FOR BH-17



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi c Jue |a a B d |tand | ks | FOS Qskin | Qskincum)
Depth of Pile (m) | of Layer (m) f?;;zirs ov(ir,\t:,l:;g;n (kN/m?) |(kN/m?)| adhesion reduction- correction (kN) (kN)
Encountered rock
0-1 cohesionless 0.76 1 18.5 9.3 36 - - - - - 36 0.63 | 0.412 3.0 2 2
1-2 cohesionless 0.76 1 18.5 27.8 36 - - - - - 36 0.63 | 0.412 3.0 6 8
2-3 | cohesionless | 0.76 1 18.5 46.3 36 - - - - - 36 | 063 |0412| 3.0 10 17
3-4 | cohesionless |  0.76 1 18.5 64.8 36 - - - - - 36 | 063 |0412| 3.0 13 31
4-5 | cohesionless |  0.76 1 18.5 83.3 36 - - - - - 36 | 063 |0412| 3.0 17 48
5-6 cohesionless 0.76 1 18.5 101.8 35 - - - - - S5 0.61 | 0.426 3.0 21 69
6-7 cohesionless 0.76 1 18.5 120.3 35 - - - - - S5 0.61 | 0.426 3.0 25 94
7-8 | cohesionless | 0.76 1 18.5 138.8 35 - - - - - 35 | 061 |0426| 3.0 29 122
8-9 | cohesionless |  0.76 1 18.5 157.3 35 - - - - - 35 | 061 |0426| 3.0 33 155
9-10 | cohesionless |  0.76 1 18.5 175.8 36 - - - - - 36 | 063 |0412| 3.0 36 191
10-11 | cohesionless | 0.76 1 18.5 194.3 36 - - - - - 36 | 063 |0412| 3.0 20 231
11-12 | cohesionless | 0.76 1 185 | 212.8 36 - - - - - 36 | 063 |0412| 3.0 24 275
12-13 | cohesionless | 0.76 1 185 | 2313 36 - - - - - 36 | 063 |0412| 3.0 8 323
13-14 | cohesionless | 0.76 1 185 | 249.8 36 - - - - - 36 | 0.63 |0412| 3.0 51 374
14-15 | cohesionless | 0.76 1 185 | 268.3 36 - - - - - 36 | 063 |0412| 3.0 55 430




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth of Pile (m) | of Layer (m) f?;;zirs
Encountered
0-1 cohesionless 1.00 1 18.5
1-2 cohesionless 1.00 1 18.5
2-3 cohesionless 1.00 1 18.5
3-4 cohesionless 1.00 1 18.5
4-5 cohesionless 1.00 1 18.5
5-6 cohesionless 1.00 1 18.5
6-7 cohesionless 1.00 1 18.5
7-8 cohesionless 1.00 1 18.5
8-9 cohesionless 1.00 1 18.5
9-10 | cohesionless 1.00 1 18.5
10-11 | cohesionless 1.00 1 18.5
11-12 | cohesionless 1.00 1 18.5
12-13 | cohesionless 1.00 1 18.5
13-14 | cohesionless 1.00 1 18.5
14-15 | cohesionless 1.00 1 18.5

Effective |Phi
overburden
(KN/m?)

qUC
(kN/m?)

a

reduction-

rock

§

correction

36

36

36

36

36

35

35

35

35

36

36

36

36

36

36

stin (Cum)

(kN)




ALLOWABLE END BEARING RESISTANCE :

Diameter Length (0] Ng Effective FOS Qenp

Socket

overburden

of Pile (mm) of Pile (m) (kN/m?) (kN)

Strata
Sand 760 12.0 36.0 45.0 212.8 4.0 1085
Sand 760 15.0 36.0 45.0 268.3 4.0 1368
Sand 1000 12.0 36.0 45.0 212.8 4.0 1879
Sand 1000 15.0 36.0 45.0 268.3 4.0 2369




APPENDIX F33

PILE CAPACITIES FOR BH-18



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter | Length | Effective | Effective |Phi c Que |a a B 5 |tand | ks | FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) ’Ta’y";'f °“(i’£,”n§‘if " (kN/m?) |(kN/m?)| adhesion | "4UCOM | correction «N) | (kN)
Encountered rock
0-1 cohesionless 0.76 1 18 34 - - - - -
1-2 cohesionless 0.76 1 18 34 - - - - -
2-3 cohesionless 0.76 1 18 34 - - - - -
3-4 cohesionless 0.76 1 18.5 36 - - - - -
4-5 cohesionless 0.76 1 18.5 36 - - - - -
5-6 cohesionless 0.76 1 18.5 36 - - - - -
6-7 cohesionless 0.76 1 18.5 36 - - - - -
7-8 cohesionless 0.76 1 18.5 36 - - - - -
8-9 cohesionless 0.76 1 18.5 36 - - - - -
9-10 | cohesionless 0.76 1 18.5 36 - - - - -
10-11 | cohesionless 0.76 1 18.5 36 - - - - -
11-12 Rock 0.76 1 21 42 - 50 - 0.5 0.7
12-13 Rock 0.76 1 21 42 - 50 - 0.5 0.7
13-14 Rock 0.76 1 21 42 - 50 - 0.5 0.7
14-15 Rock 0.76 1 21 42 - 50 - 0.5 0.7




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth of Pile (m) | of Layer (m) f?;;zirs
Encountered
0-1 cohesionless 1.00 1 18
1-2 cohesionless 1.00 1 18
2-3 cohesionless 1.00 1 18
3-4 cohesionless 1.00 1 18.5
4-5 cohesionless 1.00 1 18.5
5-6 cohesionless 1.00 1 18.5
6-7 cohesionless 1.00 1 18.5
7-8 cohesionless 1.00 1 18.5
8-9 cohesionless 1.00 1 18.5
9-10 | cohesionless 1.00 1 18.5
10-11 | cohesionless 1.00 1 18.5
11-12 Rock 1.00 1 21
12-13 Rock 1.00 1 21
13-14 Rock 1.00 1 21
14-15 Rock 1.00 1 21

Effective |Phi
overburden
(KN/m?)

qUC
(kN/m?)

a

reduction-

rock

§

correction

34

34

34
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36

36

36
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36
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50

0.5
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50

0.5
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(kN)




ALLOWABLE END BEARING RESISTANCE :

Socket Diameter Length N¢ quc FOS Qend
Strata of Pile (mm) of Pile (m) (kN/mZ) (kN)
Rock 760 12.0 4.5 50.0 5.0 41
Rock 760 15.0 4.5 50.0 5.0 41
Rock 1000 12.0 4.5 50.0 5.0 71
Rock 1000 15.0 4.5 50.0 5.0 71




APPENDIX F34

PILE CAPACITIES FOR BH-19



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter | Length | Effective | Effective |Phi c Que |a a B 5 |tand | ks | FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) ’Ta’y";'f °“(i’£,”n§‘if " (kN/m?) |(kN/m?)| adhesion | "4UCOM | correction «N) | (kN)
Encountered rock

0-1 cohesionless 0.76 1 18 34 - - - - -

1-2 cohesionless 0.76 1 18 34 - - - - -

2-3 cohesionless 0.76 1 18 34 - - - - -

3-4 cohesionless 0.76 1 18.5 36 - - - - -

4-5 cohesionless 0.76 1 18.5 36 - - - - -

5-6 cohesionless 0.76 1 18.5 36 - - - - -

6-7 cohesionless 0.76 1 18.5 36 - - - - -

7-8 cohesionless 0.76 1 18.5 36 - - - - -

8-9 cohesionless 0.76 1 18.5 36 - - - - -

9-10 Rock 0.76 1 21 42 - 150 - 0.5 0.7

10-11 Rock 0.76 1 21 42 - 150 - 0.5 0.7

11-12 Rock 0.76 1 21 42 - 150 - 0.5 0.7

12-13 Rock 0.76 1 21 42 - 150 - 0.5 0.7

13-14 Rock 0.76 1 21 42 - 150 - 0.5 0.7

14-15 Rock 0.76 1 21 42 - 150 - 0.5 0.7




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o | Effective |Phi Jue |O B 5 tan & K FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) f?;;Zirs Ov(ekr,\tj)/ﬁg; " (kN/m?) reduction- correction (kN) (kN)
Encountered rock
0-1 cohesionless 1.00 1 18 9.0 34 - - - 34 0.59 (0441 | 3.0 2 2
1-2 cohesionless 1.00 1 18 27.0 34 - - - 34 0.59 (0441 | 3.0 7 10
2-3 cohesionless 1.00 1 18 45.0 34 - - - 34 0.59 (0441 | 3.0 12 22
3-4 cohesionless 1.00 1 18.5 63.3 36 - - - 36 0.63 | 0412 | 3.0 17 39
4-5 cohesionless 1.00 1 18.5 81.8 36 - - - 36 0.63 | 0412 | 3.0 22 62
5-6 cohesionless 1.00 1 18.5 100.3 36 - - - 36 0.63 | 0412 | 3.0 27 89
6-7 cohesionless 1.00 1 18.5 118.8 36 - - - 36 0.63 | 0412 | 3.0 32 121
7-8 cohesionless 1.00 1 18.5 137.3 36 - - - 36 0.63 | 0412 | 3.0 37 158
8-9 cohesionless 1.00 1 18.5 155.8 36 - - - 36 0.63 | 0412 | 3.0 42 200
9-10 Rock 1.00 1 21 1755 42 150 0.5 0.7 42 | 073 | 0331| 5.0 33 233
10-11 Rock 1.00 1 21 196.5 42 150 0.5 0.7 42 | 073 | 0331| 5.0 33 266
11-12 Rock 1.00 1 21 2175 42 150 0.5 0.7 42 | 073 | 0331| 5.0 33 299
12-13 Rock 1.00 1 21 2385 42 150 0.5 0.7 42 | 073 | 0331| 5.0 33 332
13-14 Rock 1.00 1 21 259.5 42 150 0.5 0.7 42 | 073 | 0331| 5.0 33 365
14-15 Rock 1.00 1 21 280.5 42 150 0.5 0.7 42 | 073 | 0331| 5.0 33 398




ALLOWABLE END BEARING RESISTANCE :

Socket Diameter Length N¢ quc FOS Qend
Strata of Pile (mm) of Pile (m) (kN/mZ) (kN)
Rock 760 12.0 4.5 150.0 5.0 123
Rock 760 15.0 4.5 150.0 5.0 123
Rock 1000 12.0 4.5 150.0 5.0 212
Rock 1000 15.0 4.5 150.0 5.0 212




APPENDIX F35

PILE CAPACITIES FOR BH-20



(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter | Length | Effective | Effective |Phi c Que |a a B 5 |tand | ks | FOS Qskin | Qskin (cum)
Depth of Pile (m) | of Layer (m) ’Ta’y";'f °“(i’£,”n§‘if " (kN/m?) |(kN/m?)| adhesion | "4UCOM | correction «N) | (kN)
Encountered rock

0-1 cohesionless 0.76 1 18 30 - - - - -

1-2 cohesionless 0.76 1 18 30 - - - - -

2-3 cohesionless 0.76 1 18 30 - - - - -

3-4 cohesionless 0.76 1 18.5 36 - - - - -

4-5 cohesionless 0.76 1 18.5 36 - - - - -

5-6 cohesionless 0.76 1 18.5 36 - - - - -

6-7 cohesionless 0.76 1 18.5 36 - - - - -

7-8 cohesionless 0.76 1 18.5 36 - - - - -

8-9 cohesionless 0.76 1 18.5 36 - - - - -

9-10 | cohesionless 0.76 1 18.5 36 - - - - -

10-11 | cohesionless 0.76 1 18.5 36 - - - - -

11-12 | cohesionless 0.76 1 18.5 36 - - - - -

12-13 | cohesionless 0.76 1 18.5 36 - - - - -

13-14 | cohesionless 0.76 1 18.5 36 - - - - -

14-15 | cohesionless 0.76 1 18.5 36 - - - - -




(A)-CALCULATION OF ALLOWABLE SKIN FRICTION :

Strata Diameter Length Effective o
Depth of Pile (m) | of Layer (m) f?;;zirs
Encountered
0-1 cohesionless 0.76 1 18
1-2 cohesionless 0.76 1 18
2-3 cohesionless 0.76 1 18
3-4 cohesionless 0.76 1 18.5
4-5 cohesionless 0.76 1 18.5
5-6 cohesionless 0.76 1 18.5
6-7 cohesionless 0.76 1 18.5
7-8 cohesionless 0.76 1 18.5
8-9 cohesionless 0.76 1 18.5
9-10 | cohesionless 0.76 1 18.5
10-11 | cohesionless 0.76 1 18.5
11-12 | cohesionless 0.76 1 18.5
12-13 | cohesionless 0.76 1 18.5
13-14 | cohesionless 0.76 1 18.5
14-15 | cohesionless 0.76 1 18.5

Effective |Phi
overburden
(KN/m?)

qUC
(kN/m?)

a

reduction-

rock

§

correction

30

30

30
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36

36

36

36

36
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36

36

36

36

stin (Cum)

(kN)




ALLOWABLE END BEARING RESISTANCE :

Diameter Length (0] N Effective FOS Qenp

Socket

overburden

of Pile (mm) of Pile (m) (kN/m?) (kN)

Strata
Sand 760 12.0 36.0 45.0 211.3 4.0 1078
Sand 760 15.0 36.0 45.0 266.8 4.0 1361
Sand 1000 12.0 36.0 45.0 211.3 4.0 1866
Sand 1000 15.0 36.0 45.0 266.8 4.0 2356




APPENDIX F36

LIQUEFACTION ASSESSMENT FOR BH-6 A



Project Title: BH-6A SOIL TESTING SERVICES
Client: JICA/TCI

Address: PQ, KHI

Job Code: K15-1185-101
PGA max : 0.2

M=6.6

Water Level : 0.05 m

Analysis Method : NCEER Workshop (1996)
MSF Method : Seed & Idriss (1982)

MSF =1.17

Minimum Required Factor of Safety : 1

Depth (m) SPT - fo ;\3

0 15 £ S E| ¢ =

L5 35 8] & | £ | E| ¢

3 46 g 2 S o /<3

S 3 5 oy o

4.5 27 g g ) o §

6 50 a iT
7.5 50 6 18 6 |0.311 13.2
9 50 3 18.5 9 0.592 29.2

0 0 9 0 0

0 0 9 0 0

0 0 9 0 0

0 0 9 0 0

0 0 9 0 0

0 0 9 0 0

0 0 9 0 0

9
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Project Title: BH-6A SOIL TESTING SERVICES
Client: JICA/TCI

Address: PQ, KHI
Job Code: K15-1185-101
... Notes:

Sv : Total overburden stress  S'v : Effective overburden stress

Cn : SPT correction factor  Ks : K(sigma) due to the effect of overburden stress
CRR : Cyclic Resistance Ratio  CSR : Cyclic Stress Ratio

LDI : Lateral Displacement Index St : Post-liquefaction settlement of the site
Sr : Post-liquefaction residual strength

... Total estimated post-liquefaction movements:
Lateral Displacement =0 m
Site Settlement =0 m

TE‘ ~ ~ ’é‘ = ‘é‘ % ~ ?E §
=t § § E & c & 9 e [ i & 3 E < :!:
< X X =2 o 5 & M o N 9] o = = 7] a
-3 - A S 5 Sl | 5| E|3| 8| 2| %
[a] a E U) s g
" 3
=
1.5 | 26.99 | 16.42 | 0.311 35 1.28 44.6 1 >0.7 | 0.211 | 3.87 0 0 0 0.12 | 0.12
3 53.98 | 32.48 | 0.311 | 46 1.24 | 56.9 1 >0.7 | 0.211 | 3.87 0 0 0 0.23 | 0.23
4.5 | 80.98 | 48.53 | 0.311 27 1.21 32.6 1 >0.7 | 0.209 3.9 0 0 0 0.31 | 0.35
6 107.97| 64.59 | 0.311 50 1.06 53.2 1 >0.7 | 0.207 | 3.94 0 0 0 0.46 | 0.46
7.5 |135.71| 80.65 | 0.592 | 50 1.06 53 1 >0.7 | 0.206 | 3.96 0 0 0 0.58 | 0.58
9 163.45| 96.7 | 0.592 50 0.96 47.9 1 >0.7 | 0.205 | 3.99 0 0 0 0.69 | 0.69
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Project Title: BH-6A SOIL TESTING SERVICES
Client: JICA/TCI

Address: PQ, KHI
Job Code: K15-1185-101
SPT Blows (N) Stress Ratio Safety Factor
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APPENDIX F37

LIQUEFACTION ASSESSMENT FOR BH-7 A



Project Title: BH-7A SOIL TESTING SERVICES
Client: JICA/TCI

Address: PQ, KHI

Job Code: K15-1185-101
PGA max : 0.2

M=6.6

Water Level : 0.05 m

Analysis Method : Seed et al. (1983)
MSF Method : Seed & Idriss (1982)
MSF =1.17

Minimum Required Factor of Safety : 1

Depth (m) SPT - =~ ;\3
0 15 £ S E| ¢ =
L5 13 8 £ | £|E| 2
3 22 g 2 2 o o
S 3 5 oy o]
4.5 38 g g a o §
6 21 la) =
7.5 11 7.5 18 7.5 10.981 14
9 9 1 18.5 8.5 |0.026 61.8
10.5 38 1 18.5 9.5 |0.026 61.8
1 18.5 10.5 [0.026 61.8
0 0 10.5 0 0
0 0 10.5 0 0
0 0 10.5 0 0
0 0 10.5 0 0
0 0 10.5 0 0
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Project Title:

BH-7A

SOIL TESTING SERVICES

Client: JICA/TCI
Address: PQ, KHI

Job Code: K15-1185-101
... Notes:

Sv : Total overburden stress

Cn : SPT correction factor
CRR : Cyclic Resistance Ratio

LDI : Lateral Displacement Index

... Total estimated post-liquefaction movements:
Lateral Displacement =0.24 m

Site Settlement =0 m

S'v : Effective overburden stress
Ks : K(sigma) due to the effect of overburden stress
CSR : Cyclic Stress Ratio

St : Post-liquefaction settlement of the site
Sr : Post-liquefaction residual strength

g
T ~ ~ B - ‘é‘ % = ?E §
= § § S = c & 0] x o = g E E < :!:
= < < ~ e 8] s N4 ox ! o = = = 5 1)
sl a || 8" 8 Sl s | E| 88| ¢ 2
a fa) g g = g
=
1.5 | 26.99 | 16.42 | 0.981 13 1.28 | 13.8 1 0.26 | 0.211 | 1.42 | 0.52 | 0.77 0 0.02 | 0.03
3 53.98 | 32.48 | 0.981 22 1.24 | 22.7 1 0.45 | 0.211 | 2.48 0 0.77 0 0.07 | 0.23
4.5 | 80.98 | 48.53 | 0.981 38 1.21 | 38.3 1 >0.7 | 0.209 | 3.9 0 0.77 0 0.35 | 0.35
6 107.97| 64.59 | 0.981 21 1.06 | 18.6 1 0.35 | 0.207 | 1.96 0.2 1.07 0 0.11 | 0.44
7.5 |134.96| 80.65 | 0.981 11 1.06 9.7 1 0.19 | 0.205| 1.1 1.78 | 3.74 0 0.07 | 0.08
9 162.7 | 96.7 | 0.026 9 0.96 7.2 1 0.16 | 0.204 | 0.94 | 17.69 | 30.27 0 0.07 | 0.07
10.5 |190.45|112.76| 0.026 38 0.92 | 29.1 1 >0.7 | 0.196 | 4.16 0 30.27 0 0.45 | 0.81
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Project Title: BH-7A SOIL TESTING SERVICES
Client: JICA/TCI

Address: PQ, KHI
Job Code: K15-1185-101
SPT Blows (N) Stress Ratio Safety Factor
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APPENDIX F38

LIQUEFACTION ASSESSMENT FOR BH-9 A



Project Title: BH-9A SOIL TESTING SERVICES
Client: JICA/TCI

Address: PQ, KHI

Job Code: K15-1185-101
PGA max : 0.2

M=6.6

Water Level : 0.05 m

Analysis Method : Seed et al. (1983)
MSF Method : Seed & Idriss (1982)
MSF =1.17

Minimum Required Factor of Safety : 1

Depth (m) SPT - =~ ;\3
0 15 £ § E| ¢ 2
L5 12 | & | e |E| @
3 12 Sl 2| glg| $
4.5 17 £ g a a 8
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Project Title: BH-9A SOIL TESTING SERVICES
Client: JICA/TCI

Address: PQ, KHI

Job Code: K15-1185-101

... Notes:

Sv : Total overburden stress

Cn : SPT correction factor
CRR : Cyclic Resistance Ratio

LDI : Lateral Displacement Index

... Total estimated post-liquefaction movements:
Lateral Displacement =0.87 m

Site Settlement =0.13 m

S'v : Effective overburden stress
Ks : K(sigma) due to the effect of overburden stress
CSR : Cyclic Stress Ratio

St : Post-liquefaction settlement of the site
Sr : Post-liquefaction residual strength

g
el s | 5| ¢ n sls ] . gl g
sl Sl el s |2 e|le|lg|s|2|S|C|5]3
sl a || 8" 8 Sl s | E| 88| ¢ 2
fa o E g = g

=
1.5 | 26.99 | 16.42 | 0.981 12 1.28 | 12.7 1 0.24 | 0.211| 1.32 | 0.71 | 1.07 0 0.02 | 0.02
3 53.98 | 32.48 | 0.981 12 124 | 12.4 1 0.23 | 0.211| 1.29 | 0.81 | 2.28 0 0.04 | 0.04
4.5 | 80.98 | 48.53 | 0.981 17 121 | 17.1 1 0.32 | 0.209 | 1.77 | 0.25 | 2.66 0 0.07 | 0.19
6 107.97| 64.59 | 0.981 2 1.06 1.8 1 0.16 | 0.207 | 0.89 | 31.87 | 50.46 | 0.07 | 0.03 | 0.03
7.5 |134.96| 80.65 | 0.981 3 1.06 2.7 1 0.15 | 0.205| 0.86 | 38.51 |108.23| 0.13 | 0.04 | 0.04
9 161.95| 96.7 | 0.173 26 0.96 | 20.7 1 0.4 | 0.203 | 2.28 0 108.23| 0.13 | 0.18 | 0.69
10.5 |188.95|112.76| 0.173 18 0.92 | 13.8 1 0.26 | 0.195| 1.54 | 0.32 |108.71| 0.13 | 0.14 | 0.19
12 |215.94|128.82| 0.173 30 0.84 | 21.1 1 0.41 | 0.186 | 2.54 0 108.71| 0.13 | 0.25 | 0.92
13.5 |242.93|144.87| 0.173 45 0.78 | 29.3 1 >0.7 | 0.177 | 4.61 0 108.71| 0.13 | 0.59 | 1.03
15 |267.68|160.93| 0.004 50 0.73 | 30.2 1 >0.7 | 0.167 | 4.89 0 108.71| 0.13 | 0.73 | 1.15
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APPENDIX F39

LIQUEFACTION ASSESSMENT FOR BH-10 A



Project Title: BH-10A SOIL TESTING SERVICES
Client: JICA/TCI

Address: PQ, KHI

Job Code: K15-1185-101
PGA max : 0.2

M=6.6

Water Level : 0.05 m

Analysis Method : Japan' Bridge Code
MSF Method : Seed & Idriss (1982)
MSF =1.17

Minimum Required Factor of Safety : 1

Depth (m) SPT - =~ ;\3
1S £ - ~ ~

0 15 > > E E =
1.5 5 8 g = £ g
() N~ ~ c

3 2 g 2 ) Q S
k) G B = ©

45 4 z g a a 2
6 5 a £
7.5 4 6 18 6 3.613 0.3
9 6 4.5 16 10.5 |0.001 98.8
10.5 16 1.5 16.5 12 |0.173 41.8

12 50 0 0 12 0 0

0 0 12 0 0

0 0 12 0 0

0 0 12 0 0

0 0 12 0 0

0 0 12 0 0
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Project Title:

BH-10A

SOIL TESTING SERVICES

Client: JICA/TCI
Address: PQ, KHI

Job Code: K15-1185-101
... Notes:

Sv : Total overburden stress

Cn : SPT correction factor
CRR : Cyclic Resistance Ratio

LDI : Lateral Displacement Index

... Total estimated post-liquefaction movements:
Lateral Displacement =2.1 m

Site Settlement =0.26 m

S'v : Effective overburden stress
Ks : K(sigma) due to the effect of overburden stress
CSR : Cyclic Stress Ratio

St : Post-liquefaction settlement of the site
Sr : Post-liquefaction residual strength

el s | 5| ¢ n sls ] . gl g
:l s | 2| 8|° 5 Sl g | E| 8| 8| ¢ %
[a] [a] E 0] s g
%
>
15 | 26.99 | 16.42 | 3.613 5 1.28 5.3 1 0.17 | 0.211| 0.93 | 21.08 | 31.62 | 0.07 | 0.01 | 0.01
3 53.98 | 32.48 | 3.613 2 1.24 2.1 1 0.07 | 0.211| 0.41 | 51.2 |108.42| 0.13 | 0.01 | 0.01
4.5 | 80.98 | 48.53 | 3.613 4 121 4 1 0.11 | 0.209 | 0.62 | 51.2 |185.22| 0.2 0.03 | 0.03
6 107.97| 64.59 | 3.613 5 1.06 4.4 1 0.11 | 0.207 | 0.62 | 51.2 |262.02| 0.26 | 0.04 | 0.04
7.5 |131.96| 80.65 | 0.001 4 1.06 3.5 1 >0.7 | 0.201 | 4.08 0 |262.02 0.26 | 0.04 | 0.04
9 155.96| 96.7 | 0.001 6 0.96 4.8 1 >0.7 | 0.195 | 4.19 0 |262.02| 0.26 | 0.06 | 0.06
10.5 |179.95|112.76| 0.001 16 092 | 12.2 1 >0.7 | 0.185 | 4.41 0 |262.02| 0.26 | 0.12 | 0.15
12 |204.69|128.82| 0.173 | 50 0.84 | 35.2 1 0.45 | 0.176 | 2.96 0 |262.02| 0.26 | 0.92 | 0.92
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Appendix G

Photographs



EEASIBILITY STUDY ON COAL TRANSPORTATION BETWEEN PORT QASIM

SITE PHOTOGRAPHS
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EEASIBILITY STUDY ON COAL TRANSPORTATION BETWEEN PORT QASIM

SITE PHOTOGRAPHS
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SPT -2 (BH-12)

SPT-1 (BH-09)




SPT-1 (BH-12)

SPT-2 (BH-9)

i ks

SPT-3 (BH-09)

SPT-3 (BH-12)




RoEcr vame (ol Trngatdn b oG w'f :jl ;
F o i Ry Ml ok

Paoger 10 4 HiS- 118501

Bote Hobo 2 O
Coordinate

ELBUTION -
Sumple W0 STHS dlf”‘*?-ﬁm
Talws Tt [:(5em
\ el b0y oL o of
Gesgisto ARATBE s
- Piller A otk ot
- fib 4 RN

SPT-5 (BH-12)

SPT-6 (BH-09)

SPT-7 (BH-12)




SPT-7 (BH-9)

SPT-8 (BH-12)

SPT-8 ( BH-9)

SPT-9 (BH-9)




	Cover
	Appendix-1 Geotechnical Investigation Report
	EXECUTIVE SUMMARY
	CONTENTS
	1. INTRODUCTION
	2. THE SITE
	3. GROUND CONDITIONS
	4. ENGINEERING DESIGN CONSIDERATIONS
	5. CONCLUSIONS
	Appendix A Borehole Location Plan
	Appendix B Borehole Logs
	Appendix C Soil Profile
	Appendix D Laboratory Test Results
	Appendix E General Information on Testing Procedures
	Appendix F Calculations
	APPENDIX F1 PILE CAPACITIES FOR BH‐1
	APPENDIX F2 PILE CAPACITIES FOR BH‐2
	APPENDIX F3 PILE CAPACITIES FOR BH‐2 A
	APPENDIX F4 PILE CAPACITIES FOR BH‐2 B
	APPENDIX F5 PILE CAPACITIES FOR BH‐3
	APPENDIX F6 PILE CAPACITIES FOR BH‐3 A
	APPENDIX F7 PILE CAPACITIES FOR BH‐3 B
	APPENDIX F8 PILE CAPACITIES FOR BH‐4
	APPENDIX F9 PILE CAPACITIES FOR BH‐4 A
	APPENDIX F10 PILE CAPACITIES FOR BH‐4 B
	APPENDIX F11 PILE CAPACITIES FOR BH‐5
	APPENDIX F12 PILE CAPACITIES FOR BH‐5 A
	APPENDIX F13 PILE CAPACITIES FOR BH‐5 B
	APPENDIX F14 PILE CAPACITIES FOR BH‐6
	APPENDIX F15 PILE CAPACITIES FOR BH‐6 A
	APPENDIX F16 PILE CAPACITIES FOR BH‐6 B
	APPENDIX F17 PILE CAPACITIES FOR BH‐7
	APPENDIX F18 PILE CAPACITIES FOR BH‐7 A
	APPENDIX F19 PILE CAPACITIES FOR BH‐8
	APPENDIX F20 PILE CAPACITIES FOR BH‐8 A
	APPENDIX F21 PILE CAPACITIES FOR BH‐8 B
	APPENDIX F22 PILE CAPACITIES FOR BH‐9
	APPENDIX F23 PILE CAPACITIES FOR BH‐9 A
	APPENDIX F24 PILE CAPACITIES FOR BH‐10
	APPENDIX F25 PILE CAPACITIES FOR BH‐10 A
	APPENDIX F26 PILE CAPACITIES FOR BH‐11
	APPENDIX F27 PILE CAPACITIES FOR BH‐12
	APPENDIX F28 PILE CAPACITIES FOR BH‐13
	APPENDIX F29 PILE CAPACITIES FOR BH‐14
	APPENDIX F30 PILE CAPACITIES FOR BH‐15
	APPENDIX F31 PILE CAPACITIES FOR BH‐16
	APPENDIX F32 PILE CAPACITIES FOR BH‐17
	APPENDIX F33 PILE CAPACITIES FOR BH‐18
	APPENDIX F34 PILE CAPACITIES FOR BH‐19
	APPENDIX F35 PILE CAPACITIES FOR BH‐20
	APPENDIX F36 LIQUEFACTION ASSESSMENT FOR BH‐6 A
	APPENDIX F37 LIQUEFACTION ASSESSMENT FOR BH‐7 A
	APPENDIX F38 LIQUEFACTION ASSESSMENT FOR BH‐9 A
	APPENDIX F39 LIQUEFACTION ASSESSMENT FOR BH‐10 A

	Appendix G Photographs


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         21
         CurrentPage
         26
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     1
     184
     1
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲:  3ページから  ページ 5
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         3
         SubDoc
         5
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     4
     184
     4
     3
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         3
         CurrentPage
         5
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     5
     184
     5
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         3
         CurrentPage
         5
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     6
     184
     6
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         3
         CurrentPage
         5
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     7
     184
     7
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         3
         CurrentPage
         5
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     8
     184
     8
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         3
         CurrentPage
         5
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     9
     184
     9
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲:  11ページから  ページ 14
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         11
         SubDoc
         14
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     10
     184
     13
     4
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         11
         CurrentPage
         14
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     14
     184
     14
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         11
         CurrentPage
         14
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     15
     184
     15
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         11
         CurrentPage
         14
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     17
     184
     17
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         11
         CurrentPage
         14
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     18
     184
     18
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         11
         CurrentPage
         14
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     19
     184
     19
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         11
         CurrentPage
         14
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     21
     184
     21
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         11
         CurrentPage
         14
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     22
     184
     22
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         11
         CurrentPage
         14
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     23
     184
     23
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲:  25ページから  ページ 28
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         25
         SubDoc
         28
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     27
     184
     27
     4
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         25
         CurrentPage
         28
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     28
     184
     28
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         25
         CurrentPage
         28
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     29
     184
     29
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         25
         CurrentPage
         28
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     31
     184
     31
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         25
         CurrentPage
         28
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     32
     184
     32
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         25
         CurrentPage
         28
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     33
     184
     33
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         25
         CurrentPage
         28
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     34
     184
     34
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         25
         CurrentPage
         28
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     35
     184
     35
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         25
         CurrentPage
         28
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     36
     184
     36
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         25
         CurrentPage
         28
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     37
     184
     37
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲:  39ページから  ページ 42
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         39
         SubDoc
         42
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     38
     184
     41
     4
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         39
         CurrentPage
         42
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     42
     184
     42
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         39
         CurrentPage
         42
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     43
     184
     43
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲:  45ページから  ページ 47
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         45
         SubDoc
         47
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     44
     184
     46
     3
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         45
         CurrentPage
         47
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     47
     184
     47
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲:  49ページから  ページ 160
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         49
         SubDoc
         160
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     159
     184
     159
     112
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         49
         CurrentPage
         160
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     163
     184
     163
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         49
         CurrentPage
         160
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     167
     184
     167
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609143137
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
    
     None
     Up
     2.8346
     0.0000
            
                
         Both
         49
         CurrentPage
         160
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     171
     184
     171
     1
      

   1
  

 HistoryList_V1
 qi2base




 
 
    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609145019
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         49
         CurrentPage
         160
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     208
     311
     208
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609145019
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         49
         CurrentPage
         160
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     209
     311
     209
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609145019
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         49
         CurrentPage
         160
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     210
     311
     210
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲:  212ページから  ページ 246
     トリム: 同サイズ 11.693 x 8.268 インチ / 297.0 x 210.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609145019
       841.8898
       a4
       Blank
       595.2756
          

     Wide
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         212
         SubDoc
         246
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     245
     311
     245
     35
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609145019
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         212
         CurrentPage
         246
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     306
     311
     306
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609145019
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
     None
     Up
     2.8346
     0.0000
            
                
         Both
         212
         CurrentPage
         246
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     307
     311
     307
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ（オプション）: 'オリジナル'
      

        
     32
            
       D:20160609145019
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     530
     213
    
     None
     Up
     2.8346
     0.0000
            
                
         Both
         212
         CurrentPage
         246
              

       CurrentAVDoc
          

     Uniform
     595.2756
     Left
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     309
     311
     309
     1
      

   1
  

 HistoryList_V1
 qi2base





