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Attention : Mr. Yuzo Suzuki 
 
 

Geotechnical Soil Investigation 
Urgent Shift Of Ferry Terminal In Dili Port 

Timor Leste 
 

Gentlemen: 

 Geotechnik Ltd. is pleased to submit this report for our geotechnical 
investigation performed for the construction of the Jetty for the Urgent Shift Of Ferry 
Terminal, Dili Port Project in Republic of Timor Leste.  The new facility will consist 
and use for loading / un-loading at the port.  We performed this study in general 
accordance with our proposal dated 25 June 2015.  The field investigation was 
conducted on 18 July thru 14 August 2015. 

PROJECT DESCRIPTION 

 Geotechnik Ltd was contracted by Japan Port Consultants Ltd.  to conduct a 
sub-soil investigation at the proposed location Urgent Shift Of Ferry Terminal, Dili 
Port Project in Republic of Timor Leste.  The structure will be in use for loading / un-
loading at the port facility purpose.  The borehole locations are marked on site by 
representative of Japan Port Consultants Ltd. 

PURPOSE AND SCOPE OF STUDY 

 We performed this study to explore the subsurface stratigraphy and 
groundwater conditions at the site and to develop engineering recommendations to 
guide the design and construction of foundations for the Jetty - Urgent Shift Of Ferry 
Terminal, Dili Port Project in Republic of Timor Leste.  We accomplished study by: 

1) drilling four boreholes to explore subsurface stratigraphy and 
groundwater conditions and to obtain samples of the subsurface 
materials for laboratory testing; and  

2) analysing the field and laboratory data to develop engineering 
recommendations. 
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REPORT FORMAT 

 In the initial sections of this report we have presented descriptions of the field 
and laboratory phases of the study and the generalized subsurface conditions at the 
site.  Recommendations for site preparation, foundation design, foundation protection, 
and foundation construction considerations are presented in subsequent sections.  
Illustrations following the report text include a vicinity map, a plan of borings, boring 
logs, laboratory test results and foundation design information. 

FIELD INVESTIGATION 

 General  We explored the subsurface conditions at the Urgent Shift Of 
Ferry Terminal, Dili Port Project site by drilling four boreholes at site location.  The 
boreholes were drilled ranging from 30 m to 45m depths below the existing sea-bed.  
Borehole locations was set out and staked in the field by representative of Japan Port 
Consultants Ltd. 

 Sampling Procedure Granular soil encountered in the borehole was 
sampled in general accordance with the standard penetration test (SPT) procedures 
specified in ASTM D-1586.  The number of blows required with a 63 kg hammer falling 
0.76 m to drive the sampler the final 0.30 m of the 0.45 m sampling interval is referred 
to as the SPT N value. Where very dense material was encountered, the actual 
penetration after the initial 0.15 m seating of the sampler is recorded for a total of 50 
blows. Failure to attain the initial 0.15 m sampler penetration within 50 blows is 
referred to as refusal and is shown on the boring logs as "Ref" for the indicated 
amount of sampler penetration. 
 Boulder / Rock / Coral encountered in the borings was sampled by both SPT 
procedures.  In our experience, coral is poor for vibration / cyclic and dynamic loading 
and good for static loading.  Coral / rock coring methods are needed to explore a coral 
profile, since neither method is completely successful in all instances.   
 

 Sample Handling After recovery, each sample was removed from the 
sampler, examined, and visually classified by our geotechnical technician on site.  
Representative portions of each soil sample samples were then sealed, packaged, 
and transported to our laboratory in Republic of Timor Leste for further examination 
and classification. 

 Boring Logs A record of field observations was maintained in the form of 
field logs describing the visual identification of the subsurface materials encountered 
at different depths below the existing grade, and other pertinent field data.  The boring 
logs were later edited to incorporate information obtained from laboratory examination 
and classification. The final borehole logs are presented on Plates 3a thru 6d. 

 Water Level Observations We measured the water level in the 
borehole after completion of field operations.  The depth to water observations are 
recorded at the top of the borehole logs.  
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SUB-SURFACE MATERIAL– SOIL EXPLORATION 

 Sub Surface Material Stratigraphy  The subsurface materials at the 
proposed Urgent Shift Of Ferry Terminal, Dili Port Project location mainly consist of 
Medium dense dark grey Sandy well graded GRAVEL (GW) (Gravels are sub-
rounded, sub-angular Quartz) / Medium dense dark grey Silty fine to coarse SAND 
with Gravel (SM) (Gravels are sub-rounded, sub-angular Quartz) / Loose dark grey 
calcareous SILT with little Sand (ML), with low plasticity / Very loose light grey 
carbonate Silty, Gravelly fine to coarse SAND (SM) (Gravels are coral and shell 
fragments interbedded with Silt and Sand layers) / Loose greyish white carbonate Silty 
well graded GRAVEL with Sand (GW) (Gravels are coral and shell fragments 
interbedded with Silt and Sand layers) / Very loose dark grey carbonate SILT with 
Sand and Gravel (ML), with low plasticity (Gravels are coral and shell fragments 
interbedded with Silt and Sand layers) / Dense whitish light grey carbonate Silty, 
Gravelly fine to coarse SAND (SM) (Coralline Sand with coral and shell fragments and 
flacky Quartz) / Medium dense dark grey SILT (ML), with moderate to high plasticity.   

 The representative samples collected along the depth of boreholes were 
analysed. The identification and classification details along with penetration resistance 
are presented on Plates 3 through 6d.   

 The details of borehole are tabulated below: 

S. 
No. 

Borehole 
Point 

Easting, m Northing, m 
Elevation 

(Z), m 
Depth of 
Borehole 

Remarks 

1 BH # 1 783,172.82 9,053780.58 + 3.31 40.50 onshore 

2 BH # 2 783,193.37 9,053,826.49 (-) 5.02 45.05 offshore 

3 BH # 3 783,204.90 9,053,854.30 (-) 11.22 33.60 offshore 

4 BH # 4 783,232.82 9,053,918.49 (-) 16.63 30.05 offshore 

  

  

LABORATORY TEST RESULTS 

 General   We performed laboratory tests on selected samples, recovered 
during the field investigation phase of this study, to verify field classifications and to 
estimate the index and engineering properties of the subsurface materials.  All tests 
were conducted in general accordance with current applicable ASTM procedures or 
equivalent. 

 Identification Tests     Identification tests performed on selected samples 
encountered in the borings drilled at the site included grain-size analysis (ASTM D 
422) and determination of the percentage of material passing No. 200 sieve and 
Atterberg limits determination (ASTM D 4318).  The results of grain-size analyses 
performed on selected samples, recovered from the borings are presented as grain 
size curves on Plates 11 through 19.  The percentage of material passing the No.200 



 
 

Geotechnik Ltd.   
Report No. GET15 8035 
Date: 05 October 2015 
Page: 4 of 13 

Geotechnical, Material and Structural Engineers 
 

 

sieve was determined as a routine part of the grain-size analysis.  Results of these 
tests are tabulated on the boring logs in the column labelled  "-0.075, %".  Liquid and 
plastic limits, determined for selected samples, are tabulated on the boring logs in the 
column identified "LL(PL)". 

Consolidation Test Procedure -ASTM D-2435 

Sample Measurement, Sealing and Labeling Upon removal of the tube, remove the 
drill cuttings in the upper end of the tube and measure the length of the soil sample 
recovered to the nearest 5 mm in the tube. Seal the upper and lower end of the tube 
by molten wax. Remove at least 25mm of material from the lower end of the tube. Use 
this material for soil description in accordance with Practice ASTM D 2488. Measure 
the overall sample length. Seal the lower end of the tube and carefully transported to 
the laboratory. Storage of sealed samples was done as no moisture was lost during 
storage, that is, no evidence of partial drying of the ends of the samples or shrinkage. 
Time of storage was minimized, particularly when the soil or soil moisture was 
expected to react with the sample tubes. 

Summary of Test Method In this test method, the soil specimen is restrained laterally 
and loaded axially with total stress increments. Each stress increment is maintained 
until excess pore water pressures are completely dissipated. During the consolidation 
process, measurements are made of change in the specimen height and these data 
are used to determine the relationship between the effective stress and void ratio or 
strain, and the rate at which consolidation can occur by evaluating the coefficient of 
consolidation. The data from the consolidation test are used to estimate the magnitude 
and rate of both differential and total settlement of a structure or earth-fill. Estimates of 
this type are of key importance in the design of engineered structures and the 
evaluation of their performance. The test results can be greatly affected by sample 
disturbance. Careful selection and preparation of test specimens is required to 
minimize disturbance. Consolidation test results are dependent upon the magnitude of 
the load increments. Traditionally, the load is doubled for each increment resulting in a 
load- increment ratio of 1. The apparatus in general use for this test method does not 
have provisions for verification of saturation. Most undisturbed samples taken from 
below the water table may be saturated. This test method uses conventional 
consolidation theory based on Terzaghi’s consolidation equation to compute the 
coefficient of consolidation, cv . 

The analysis is based upon the following assumptions:  

 a) The soil is saturated and has homogeneous properties; 
 b) The flow of pore water is in the vertical direction; 
 c) The compressibility of soil particles and pore water is negligible compared 

the compressibility of the soil skeleton; 
 d) The stress-strain relationship is linear over the load increment; 
 e) The ratio of soil permeability to soil compressibility is constant over the load 

increment; and  
  f) Darcy ’ s law for flow through porous media applies. 
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 Specimen Preparation All possible precautions were taken to minimize disturbance 
of the soil or changes in moisture and density during specimen preparation. Avoid 
vibration, distortion, and compression. Prepared test specimens in an environment 
where soil moisture change during preparation was minimized. Trimmed the specimen 
and insert it into the consolidation ring. Carefully insert the specimen into the 
consolidation ring, by the width of the cut, with a minimum of force. All fibrous soils, 
such as peat, and those soils that are easily damaged by trimming, were transferred 
directly from the sampling tube to the ring, provided that the ring has the same 
diameter as the sample tube.  

Test Results The test data were and developed the graphical presentation of void 
ratio verses log effective stresses and presented on Plates 20 thru 23. The 
computation and summarized (Cc) Compression Index, (av) Coefficient of 
Compression, (mv) Coefficient of Volume Compressibility, (Cv) Coefficient of 
Consolidation, (Pc) Preconsolidation Pressure and (K) Coefficient of Permeability, 
presented on Data Plate 20 thru 23. 

Compression Index (Cc) were calculated from the consolidation data by the following 
equation:  

Cc = (e1 -e2 )/(log σγσγσγσγ2 -log σσσσ1 ) 

Coefficient of Compression (av) were calculated from the consolidation data by the 
following equation:  

av = (e1 -e2 ) / (σσσσ2 - σσσσ1 ) 

Coefficient of Volume Compressibility (mv) and also called modulus of compressibility 
were calculated from the consolidation data by the following equation:  

mv = [(e1 -e2 ) / (σ(σ(σ(σ2222 − σ − σ − σ − σ1 )]/ (1+eo ) or av / (1+eo ) or ( δδδδe/ δσδσδσδσ )x[1/(1+eo )] 

Where:  e1 -e2 are the void ratio at 1 and 2 stage of loading.  

   σ σ σ σ 2222 −  σ −  σ −  σ −  σ1 are the effective stresses at 1 and 2 stage of loading. 

Preconsolidation Pressure (Pc) was computed on each curves and construction 
were illustrated. The sketch is self explanatory and the preconsolidation pressures are 
tabulated on Plates 20 thru 23.  Coefficient of Permeability ( K) The coefficient of 
permeability of a fine grained soil may be indirectly determined by the consolidation 
test data. Coefficient of permeability can be calculated by the following equation:  

Cv =k(1+eo ) / (avγγγγw ) = k / (mvγγγγw ) 

Or 

k = Cvmvγγγγw 
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Unconsolidated Undrained Triaxial Test (UU) ASTM D-2850  

The purpose of this laboratory is to determine the unconfined compressive strength of 
a cohesive soil sample. We will measure this with the unconfined compression test, 
which is an unconsolidated undrained (UU or Q-type) test where the lateral confining 
pressure is equal to zero (atmospheric pressure). As stated in ASTM D-2850. 

Applied the axial load to produce axial strain at a rate of approximately 1 %/min for 
plastic materials that achieve maximum deviator stress at approximately 3 to 6 % 
strain. At these rates, the elapsed time to reach maximum deviator stress will be 
approximately 15 to 20 min. Continue the loading to 15 % axial strain, except loading 
may be stopped when the deviator stress has peaked then dropped 20 % or the axial 
strain has reached 5 % beyond the strain at which the peak in deviator stress 
occurred.  Recording load and deformation values to three significant digits at about 
0.1, 0.2, 0.3, 0.4, and 0.5 % strain; then at increments of about 0.5 % strain to 3 %; 
and, thereafter at every 1 %. Took sufficient readings to define the stress-strain curve; 
hence, more frequent readings may be required in the early stages of the test and as 
failure is approached.  The curves of Unconsolidated Undrained Triaxial test result are 
presented on Plate UU. 

 Chemical Tests        Chemical tests included determination of the carbonate 
content of soils (ASTM D 4373), Carbonate content, which provides an indication of 
the potential for carbonate leaching, was estimated for selected samples by 
determining the percentage of material soluble in a dilute solution of hydrochloric acid.  
Results of these tests are considered in classification of soil and are presented on the 
boring logs. 

 Liquefaction of Standard Sands and Gravels:   

Liquefaction is define as landslide or flowing of natural slopes of saturated which 
triggered by minor forces and resembles from initial slopes of about 200 may try come 
to rest on flat slopes of 40 or less.  Saturated sandy soils in a loose to medium dense 
condition were liquefied during earthquakes varying in magnitude from 5.5 to 8.5 
[Richter scale] and at epicenter distance ranging from several miles to hundred miles.  
Most of the liquefaction of sands occurred under such condition D50 < 2mm and Cu < 
10.  the effective overburden pressure may be less than 2.0 kg/cm2, Dr < 75 % and no 
fine-grained soil strata lay above the saturated sands. 

Japanese Engineers have made a detailed study of the relationship between soil, 
foundation condition and building performance in zone c (heavy damage).  Variation of 
Standard Penetration Resistance (SPT N-Value) with depth falls within the shaded 
envelop of liquefaction is important of concern.  The results of similar study to 
determine the relationship between depths of pile, penetration resistance of the sub-
surface material at the pile tip and extent of damage for pile supported structures.  If 
we install pre-cast or caste in-situ pile 45 to 60 feet long than as per site analyses no 
chances of damage in term of liquefaction.  
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FOUNDATION ANALYSES and RECOMMENDATIONS 

 Foundation Design Criteria.  A suitable foundation for any structure must 
satisfy two basic independent criteria with respect to the underlying foundation soils.  
First, the foundations should have an adequate factor of safety with respect to the 
shear strength of the supporting soils.  Second, the vertical movement of the footings 
due to settlement or swelling of the foundation soils should be within the tolerable 
limits for the structures. The structural loads from the new facility may be supported on 
shallow foundations provided our recommendations for site preparation, foundation 
construction and protection are followed. 

Subsurface soils at the site, in their existing condition, are considered not suitable to 
support the proposed new facilities on shallow foundations.  The new facilities may be 
supported either on natural soils or on deep foundations.  Our foundation analyses 
presented in this section are for foundations bearing on natural existing soils. 

 Foundation Types.  We understand that Japan Port Consultants Ltd is 
planning for Urgent Shift Of Ferry Terminal, Dili Port Project of Jetty, which 
provides loading / unloading facilities, estimated and design loads through shallow 
foundations or piles.  The type of foundation for a particular structure should be 
decided based on the subsurface stratigraphy and comparative economic and 
construction considerations.  Therefore Piles can serve the purpose with stability. 
 

Deep Foundations Pre-cast and Drilled Piers  

General.  Drilled piers derive their resistance to compressive (downward) and tensile 
(uplift) forces from skin friction acting on the foundation shaft.  The following sections 
discuss design recommendations for drilled piers in granular soils.  

 Method of Analysis for Drilled Pier capacity.  The ultimate compressive 
capacity, Q, for a given drilled pier penetration is taken as the sum of the skin friction 
on the pier wall, Qs, and the end bearing on the pier tip, Qp, so that: 

Q = Qs + Qp= fAs + qAp 

Where As and Ap represent, respectively, the embedded surface and pier end area; f 
and q represent, respectively, the unit skin friction and unit end bearing.  When 
computing ultimate tensile capacity, the end bearing term in the above equation is 
neglected.  Ultimate Pile Capacity and depth of pile plots for 0.4m and 1.0m diameter 
Pipe and Bored caste-insitu concrete piles are presented on Plates 24a thru 25d. 

 Strength Parameters.  Design soil parameters are based on grain size, 
material type, SPT N-values of soil, water depth, carbonate content, density and 
laboratory test results. 

 Unit Skin Friction.   We recommend computing the unit skin friction in the 
granular soils using the procedure described by Tomlinson (1991) as follows: 
    

   fsz  =  Ks Po tan δδδδ 
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Where: fsz = ultimate unit side resistance at depth z; 

 Po = average effective vertical stress in soil up to depth z; 

 δ = angle of friction between soil and pile = ¾ φ; and 

 Ks = coefficient of horizontal stress; 

 φ = angle of internal friction. 

 

End Bearing.  The end bearing of drilled shafts in soil can be computed using 
the following equation as described by Tomlinson (1991). 

qult = qbA 

Where: qult  = ultimate end bearing; 

  A = cross-sectional area of the pile base; m2; and 

  qb = ultimate unit base resistance. 
         

 

Values of qb as presented in Tomlinson (1991) for a pile tip movement of 5 percent of 
the pile diameter are as follows: 

 for loose sand, qb  = 0 

 for medium dense sand, qb = 1,530 kN/m2 

 for dense sand, qb   = 3,830 kN/m2 

 

 For drilled shafts bearing on rock the ultimate unit base resistance can be 
calculated using the following equation: 

qb = 2 Nφ quc <UCS of rock or concrete whichever is less 

where: Nφ = tan2 (45 + φ/2); 

  quc = unconfined compressive strength of rock; and 

  φ = angle of friction between rock and concrete. 
 

Lateral Capacity.  For drilled piers embedded in sandy soils along the 
transmission line, the lateral resistance should be calculated using the Broms (1964) 
equation as follows: 
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where: P = ultimate lateral resistance (kN); 

  γ = effective soil unit weight, kN/m3; 

  D = pile diameter, m; 

  L = pile length, m; 

  Kp = passive pressure coefficient; and 

  e = eccentricity of applied load, m. 

 
 
SITE PREPARATION 
 
 General.  Fill and excavation will be required at the site for the construction of 
foundations. We recommend all fill placement and compaction be done in accordance 
with our recommendations presented in this and subsequent sections.   
  
 Fill Characteristics. Clean sand is considered a good fill material.  Ideally, fill 
should consist of sand with less than 12 percent passing No. 200 sieve.  However, 
sand containing between 12 and 30 percent fines may also be used.  The minus 
No.40 sieve fraction should have a liquid limit less than 25 and a plasticity index less 
than 8.  Silty gravel or gravel, sand and silt mixture is also considered a suitable fill 
material. 
 Compaction Equipment.  The procedures used for fill placement and 
compaction generally depend upon the material used and equipment available.  
Granular fill should be compacted using a vibratory roller.  A 10-tonne vibratory roller 
is generally suitable for compacting granular soils, but large quantities of water may be 
needed to facilitate compaction.  The lift thickness of fill should be limited to 0.2 m, 
loose measure. 
 Structural and General Fill.  Fill placed in paved areas or below specific 
facilities should be compacted in accordance with recommendations given below for 
structural fill. Fill placed for landscaping purposes is considered general fill.  Structural 
and general fill should be compacted to the applicable average in situ densities given 
below. 
 Clean sand should be compacted to the following relative densities based on 
limiting densities determined in accordance with ASTM D-4253 and D-4254.  Sand 
containing less than 12 percent passing 0.075-mm (No. 200) sieve is considered clean 
sand. 
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• structural fill consisting of clean sand should be compacted to an 
average relative density of 75 percent with no test less than 70 percent, 
and 

• general fill consisting of clean sand should be compacted to an average 
relative density of 70 percent with no test less than 65 percent. 

 The following criteria apply to fill containing greater than 12 percent 
passing the 0.075 mm (No. 200) sieve. 

• structural fill should be placed slightly wet of optimum moisture content 
and compacted to 95 percent of maximum dry density determined in 
accordance with ASTM D 1557-78 (modified Proctor); and 

• general fill should be compacted to 90 percent of maximum dry density 
determined in accordance with ASTM D 1557-78 (modified Proctor). 

 
 Placement Control.  Fill placement and compaction can be monitored by a 
nuclear density gage, or sand cone density test.  Dry densities and moisture contents 
may be determined by any one of these tests.  Selection of the appropriate procedure 
will depend upon the types of fill material and expertise of the personnel performing 
the quality control. 
 
 Excavation Stability.  Excavations for below-grade facilities can be performed 
using sheeted vertical cuts or open-cut procedures.  While open-cut methods of 
completing excavations are considered generally satisfactory for shallow below-grade 
structures, we believe they may not be feasible for deeper-seated facilities.  These 
excavations will require increased space to accommodate side slopes.  We 
recommend temporary side slopes in natural material cut areas should not exceed 
2.0-horizontal to 1.0-vertical.   Therefore, vertically cut excavations retained by using 
conventional sheeting may be an effective method of excavating for deeper-seated 
below-grade structures. 
 Although other types of excavation sheeting are appropriate, conventional 
interlocking steel sheet piling is commonly used in site development to retain vertically 
cut excavations.    

FOUNDATION CONSTRUCTION AND PROTECTION CONSIDERATIONS 

 Wind and Water Erosion Clean sand backfill placed outside the structures 
should be protected against wind and water erosion.  Recommendations for marl cap 
are given for the site preparation, Marl which consist of silty sands or sandy silts with 
limestone fragments/coralline sand is frequently used as a fill material in the 
embedment region.  

The natural cementation properties of this material when compacted to 90 percent of 
the maximum dry density determined in accordance with ASTM provides adequate 
resistance to wind and water erosion.  Other alternatives for wind and water erosion 
protection include asphalt paving and planned landscaping. 

 Compaction  The procedures used for fill placement and compaction 
generally depend upon the material used and equipment available.  Granular fill 
should be compacted using a vibratory roller.   
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A 10-tonne vibratory roller is generally suitable for compacting granular soils, but large 
quantities of water may be needed to facilitate compaction.  The lift thickness of fill 
should be limited to 0.30 m, loose measure.  When the fill is compacted with small 
vibratory rollers or hand-guided plate tampers in trenches etc., the lift thickness should 
be limited to 0.15 m, loose measure. 

Chemical Attack of Buried Concrete.   

 Buried reinforced concrete may be susceptible to deterioration by chemical 
attack if the chemicals are in solution form and above a certain concentration.  The 
two major types of chemical attack are due to sulphate and chloride concentrations in 
the foundation soils.   

 We recommend to use Type I cement modified with micro silica along with the 
super plasticizer and corrosion inhibitors for all below grade concrete at the site, to 
provide protection against both sulphate attack on concrete and chloride induced 
corrosion of reinforcing steel. 

 To minimize corrosion potential the concrete mix should be designed using a 
water-cement ratio not greater than 0.45.  Admixtures may be required to provide 
workability.  Concrete should be densified using vibrators and a cover of not less than 
75 mm provided over all reinforcing steel embedded in foundation concrete. 

 Carbonate Leaching 

 Carbonate leaching is considered a significant foundation design factor if: 

1) soils above groundwater level contain more than 20 percent carbonates; and 

2) conditions are present that may lead to long-term percolation of water through 
the carbonate-enriched foundation soils. 

 Carbonate leaching occurs when the soluble salts present in soils above 
groundwater are dissolved by relatively fresh water percolating through the carbonate 
enriched soils.  This leaching of carbonates eventually weakens the original soil 
structure leading to foundation distress. 

 Based on our laboratory test results, the carbonate content of the soils above 
ground water level at the site is greater than 20 percent.  Therefore, protection against 
carbonate leaching due to possible percolation of water from rainfall, leaking pipes, 
and irrigation is warranted at this site. 

 We recommend that an impermeable membrane, such as Visqueen, be placed 
around building perimeters to a distance of approximately 1.5 m beyond the edge of 
the foundations and be sloped away from structures to provide drainage.  
Alternatively, placing 1.5 m wide concrete or asphalt apron around structures is 
considered satisfactory.  Plantation around the building perimeters to a lateral distance 
of 1.5 m should be avoided. 

LIMITATION 

 This report and analysis are based on the limited extent of soil exploration work.  
However during the excavation of foundation if considerable departure of reported soil 
strata are observed, the matter be reported to us for further advice. 
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SPT Chart Sample No.

Content %

(pH Value)

Rec. 17%

RQD 0

1.5 5 6 8 14 S-1

1.05-1.50

3.00 8 10 11 21 S-2

2.55-3.00

4.15 52 52 S-3

4.00-4.15

6.00 4 5 6 11 S-4

5.55-6.00

S-5

7.50 1 2 3 5 7.05-7.50

9.00 1 2 2 4 S-6

8.55-9.00

10.00 m
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PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE

Ground Elevation (m) =  + 3.31

Location: On-shore

Date of Commencement: 18 July 2015
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Y= 9,053,780.58
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Depth (m): 40.50 Date Completed: 24 July 2015

CLIENT: JAPAN PORT CONSULTANTS,LTD

BORING NO.     BH # 1
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l

N0

CO-ORDINATE (M) X= 783,172.82 DIAM:  96 mm

N1

Geotechnik  Ltd          BORING LOG

Filled up Boulder, cobble, Gravel and sand 

matrix

Depth of the 

Sample

SPT Representative Sample

Contineous Corig Rock Sample

1
.0

0

Medium dense dark grey Sandy well graded 

GRAVEL (GW) (Gravels are subrounded, 

subangular Quartz)

  - whitish dark grey Sandy well graded 

GRAVEL with Silt (GW-GM) to 2.55 m

  - very dense whitish light grey below        4.00 

m

Loose dark grey calcareous SILT with little 

Sand (ML), with low plasticity

Very loose light grey carbonate Silty, Gravelly 

fine to coarse SAND (SM) (Gravels are coral 

and shell fragments interbedded with Silt and 

Sand layers)

Medium dense dark grey Silty fine to coarse 

SAND with Gravel (SM) (Gravels are 

subrounded, subangular Quartz)
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SPT Chart Sample No.

Content %

(pH Value)

S-7

10.50 3 1 1 2 10.05-10.5

11.95 10 4 3 7 S-8

11.50-11.95

S-9

13.45 3 3 3 6 13.0-13.45

S-10

14.90 2 4 5 9 14.45-14.9

16.50 2 1 2 3 S-11

16.05-16.5

S-12

17.90 5 4 4 8 17.45-17.9

S-13

19.45 7 3 2 5 19.0-19.45

20.00 m

PLATE - 3b
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Contineous Corig Rock Sample

Blows/15 cm

Location: On-shore

Depth of the 

Sample

PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE
T

h
ic

k
n

e
s

s
, 

m

L
it

h
o

lo
g

ic
a

l 

S
y

m
b

o
l

6

N0 N1

2
0

.0
0

Ground Elevation (m) =  + 3.31

Loose whitish grey carbonate Gravelly  SILT 

with Sand (ML), with low plasticity (Gravels are 

coral and shell fragments interbedded with Silt 

and Sand layers)

  - very loose below 14.90 m 

Loose greyish white carbonate Silty well 

graded GRAVEL with Sand (GW) (Gravels are 

coral and shell fragments interbedded with 

Silt and Sand layers)

Depth (m): 40.50

E
le

v
a

ti
o

n
 (

m
)
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P

T
 N

-V
a

lu
e

Depth     (m)

BORING NO.     BH # 1

CO-ORDINATE (M) X= 783,172.82 DIAM:  96 mm SHEET:    2    OF     5

Geotechnik  Ltd          BORING LOG
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IN-SITU DESCRIPTION
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SPT Representative Sample

Date of Commencement: 18 July 2015

Date Completed: 24 July 2015

Loose whitish light grey carbonate Silty well 

graded GRAVEL with Sand (GW) (Gravels are 

coral and shell fragments interbedded with 

Silt and Sand layers)

Very loose whitish grey carbonate SILT with 

Sand & Gravel (ML), with low plasticity 

(Gravels are coral and shell fragments 

interbedded with Silt and Sand layers)
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SPT Chart Sample No.

20.85 5 3 4 7 S-14

20.4-20.85

21.95 m

S-15

22.40 5 4 2 6 21.95-22.4

S-16

23.4-23.85

23.85 5 4 5 9

S-17

25.40 4 1 1 2 24.95-25.4

S-18

26.95 7 8 12 20 26.5-26.95

S-19

28.45 6 8 12 20 28.0-28.45

S-20

30.00 m 30.00 6 9 13 22 29.55-30.0

PLATE - 3c
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Loose whitish grey carbonate well graded 

GRAVEL with Silt (GW-GM) (Gravels are coral 

and shell fragments interbedded with Silt and 

Sand layers)

Very loose dark grey carbonate SILT with Sand 

and Gravel (ML), with low plasticity (Gravels 

are coral and shell fragments interbedded with 

Silt and Sand layers)

  - medium dense grey carbonate SILT with 

fine Sand (ML), 26.50 to 28.00 m

1
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Contineous Corig Rock Sample
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Thin Wall Tube Sample
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Geotechnik  Ltd          BORING LOG
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  - medium dense dark grey carbonate SILT  

(ML) with low to moderate plasticity, 26.50 to 

28.00 m

Location: On-shore

1
2

L
it

h
o

lo
g

ic
a

l 

S
y

m
b

o
l

Date Completed: 24 July 2015

Y= 9,053,780.58

PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE

DIAM:  96 mm SHEET:    3    OF     5

Depth (m): 40.50

Ground Elevation (m) =  + 3.31

Loose light grey carbonate SILT with Sand and 

Gravel (ML), with low plasticity (Gravels are 

coral and shell fragments interbedded with Silt 

and Sand layers)
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SPT Chart Sample No.

S-21

31.45 5 10 24 34 31.0-31.45

S-22

32.95 12 22 23 45 32.5-32.95

S-23

34.40 13 22 28 50 33.95-34.4

S-24

35.45-35.9

35.90 14 20 21 41

S-25

37.40 3 4 8 12 36.45-37.4

S-26

38.95 5 9 8 17 38.5-38.95

-3.1

40.00 m

PLATE - 3d
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moderate to high plasticity

Dense grey carbonate Sandy SILT (ML), with 
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Gravelly fine to coarse SAND (SM) (Coralline 

Sand with coral and shell fragments and flacky 

Quartz)
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coarse SAND (SM), Gravels are sub-rounded 

to sub-angular Quartz
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DIAM:  96 mm SHEET:    4    OF     5
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Ground Elevation (m) =  + 3.31 Date of Commencement: 18 July 2015
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Sample #

Depth (m) 

Moisture 

Contant (%)

Wet Density 

(Kg/m3)

Dry density 

(Kg/m3)

Spesific 

Gravity

S-1 1.50 7.5 1929 1795 2.62

S-2 3.00 .-.-. .-.-. .-.-. .-.-.

S-3 4.15 4.8 .-.-. .-.-. 2.61

S-4 6.00 .-.-. .-.-. .-.-. .-.-.

S-5 7.50 37.3 .-.-. .-.-. 2.32

S-6 9.00 42.4 1577 1107 2.26

S-7 10.50 .-.-. .-.-. .-.-. .-.-.

S-8 11.95 39.6 .-.-. .-.-. 2.21

S-9 13.45 37.4 .-.-. .-.-. 2.28

S-10 14.90 .-.-. .-.-. .-.-. .-.-.

S-11 16.50 .-.-. .-.-. .-.-. .-.-.

S-12 17.90 36.6 .-.-. .-.-. 2.31

S-13 19.45 .-.-. .-.-. .-.-. .-.-.

S-14 20.85 31.2 1714 1306 2.32

S-15 22.40 .-.-. .-.-. .-.-. .-.-.

S-16 23.85 29.8 .-.-. .-.-. 2.19

S-17 25.40 28.7 .-.-. .-.-. 2.37

S-18 26.95 33.5 1670 1251 2.29

S-19 28.45 .-.-. .-.-. .-.-. .-.-.

S-20 30.00 34.5 .-.-. .-.-. 2.29

S-21 31.45 24.7 .-.-. .-.-. 2.46

S-22 32.95 32.6 .-.-. .-.-. 2.60

S-23 34.40 7.4 .-.-. .-.-. 2.60

S-24 35.90 7.3 2126 1982 2.52

S-25 37.40 .-.-. .-.-. .-.-. .-.-.

S-26 38.95 41.6 .-.-. .-.-. 2.21

S-27 40.50 39.2 2143 1540 2.20

PLATE 3f

BORING NO.     BH # 1
PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT 

OF FERRY TERMINAL IN DILI PORT, TIMOR LESTE

CLIENT: JAPAN PORT CONSULTANTS,LTD

geotechnical and material engineers

          Geotechnik  Ltd          
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SPT Chart Sample No.

S-27

40.50 2 7 12 19 40.05-40.5

40.50 m

  - 

medium 

PLATE - 3e
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Medium dense dark grey SILT (ML), with 

moderate to high plasticity
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SOIL / ROCK MATERIAL                                                           

IN-SITU DESCRIPTION

Date of Commencement: 18 July 2015

Depth (m): 40.50 Date Completed: 24 July 2015

Geotechnik  Ltd          BORING LOG
       geotechnical and material engineers

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE
BORING NO.     BH # 1

CO-ORDINATE (M) X= 783,172.82 DIAM:  96 mm SHEET:    5    OF     5
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SPT Chart Sample No.

Content %

(pH Value)

S-1

1.90 5 2 2 4 1.45-1.90

3.00 m

S-2

3.45 1 4 6 10 3.00-3.45

S-3

4.60 7 8 9 17 4.15-4.60

S-4

6.20 7 7 8 15 5.76-6.20

S-5

7.10 4 6 8 14 6.65-7.10

8.10 m S-6

8.10-8.55

8.55 7 6 9 15

10.00 m

PLATE - 4a

Very loose grey Silty fine to coarse SAND with 

little Gravel (SM), (Gravels are subrounded, 

subangular Quartz)

Very loose to medium dense grey carbonate 

Silty fine to coarse SAND with Gravel (SM) 

(Gravels are coral and shell fragments 

interbedded with Silt and Sand layers, Quartz 

and Sanstone)

  - loose to 4.15 m

  - medium dense below 4.15 m

Medium dense dark grey carbonate SILT with 

Sand & little Gravel (ML), with low plasticity 

(Gravels are coral and shell fragments)
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Location: Off-shore
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Depth (m): 45.05 Date Completed: 24 August 2015
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N1

Geotechnik  Ltd          BORING LOG

Depth of the 

Sample

5
.1

0

8
.1

0

4
.2

0

SPT Representative Sample

Contineous Corig Rock Sample

0

1

0

fd

0

1

2

3

4

5

6

7

8

9

10

0 10 20 30 40 50



Report No. GET 15-8035

SPT Chart Sample No.

Content %

(pH Value)

10.30 3 5 6 11 S-7

9.85-10.30

S-8

12.30 m 12.30 3 2 4 6 11.85-12.3

S-9

13.30 7 5 8 13 12.85-13.3

14.80 9 7 11 18 S-10

14.35-14.8

16.60 11 9 13 22 S-11

16.15-16.6

17.70 m S-12

17.7-18.15

18.15 12 11 13 24

S-13

19.40 13 15 16 31 18.95-19.4

20.00 m

PLATE - 4b

4
.2

0

Medium dense light grey carbonate Sandy well 

graded GRAVEL with Silt (GW-GM) (Gravels 

are coral and shell fragments interbedded 

with Silt and Sand layers)

  - medium dense to 10.30 m

Geotechnik  Ltd          BORING LOG

N2

Medium dense light grey carbonate SILT with 

Sand & little Gravel (ML), with low plasticity 

(Gravels are coral and shell fragments 

interbedded with Silt and Sand layers)

  - Gravelly SILT with Sand (ML) below     

18.95 m

Contineous Corig Rock Sample

  - loose below 10.30 m
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N0 N1

Ground Elevation (m) =  - 5.02

Depth (m): 45.05

3
4

5

Blows/15 cm

Location: Off-shore

Depth of the 

Sample

PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE

Depth     (m)

BORING NO.     BH # 2

CO-ORDINATE (M) X= 783,193.37 DIAM:  96 mm SHEET:    2    OF     5

Y= 9,053,826.49

SOIL / ROCK MATERIAL                                                           

IN-SITU DESCRIPTION

SPT Representative Sample

Date of Commencement: 28 July 2015

Date Completed: 24 August 2015

Loose to medium dense dark grey carbonate 

SILT with Sand & Gravel (ML), with low 

plasticity (Gravels are coral and shell 

fragments interbedded with Silt and Sand 

layers)
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SPT Chart Sample No.

S-14

20.95 7 9 13 22 20.5-20.95

S-15

22.20 11 17 15 32 21.75-22.2

S-16

23.75 9 13 12 25 23.3-23.75

25.30 8 7 8 15 S-17

24.85-25.3

26.75 7 9 9 18 S-18

26.3-26.75

28.10 7 4 11 15 S-19

27.65-28.1

S-20

30.00 m 30.00 6 8 9 17 29.55-30.0

PLATE - 4c
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  - dense, 21.75 to 23.30 m

  - dark grey medium dense below 23.30 m

5

Medium dense to dense light grey calcareous 

SILT (ML), with high to moderate plasticity 

(Gravels are coral and shell fragments 

interbedded)

REMARKS

BORING NO.     BH # 2

Contineous Corig Rock Sample

CLIENT: JAPAN PORT CONSULTANTS,LTD
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SOIL / ROCK MATERIAL                                                           

IN-SITU DESCRIPTION
Depth     (m)
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SPT Representative Sample

Thin Wall Tube Sample

Depth of the 
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Location: Off-shore

  - medium dense to 21.75 m
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TERMINAL IN DILI PORT, TIMOR LESTE

DIAM:  96 mm SHEET:    3    OF     5

Depth (m): 45.05

Ground Elevation (m) =  - 5.02 Date of Commencement: 28 July 2015
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SPT Chart Sample No.

S-21

32.00 20 19 19 38 31.55-32.0

S-22

33.1-33.55

33.55 6 8 12 20

S-23

34.6-35.05

35.05 12 16 18 34

S-24

36.0-36.45

36.45 7 4 8 12

S-25

37.80 6 13 17 30 37.35-37.8

S-26

38.9-39.35

39.35 8 9 12 21

40.00 m

PLATE - 4d
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5

Contineous Corig Rock Sample REMARKS

SPT Representative Sample

Thin Wall Tube Sample

CO-ORDINATE (M) X= 783,193.37

Depth     (m)

Blows/15 cm

S
P

T
 N

-V
a

lu
e

N0

L
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r

E
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v
a
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o

n
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m
)

D
e

p
th

 (
m

)

Medium dense to dense dark grey calcareous 

SILT (ML), with high to moderate plasticity 

(Gravels are coral and shell fragments 

interbedded)

  - dense to 32.0 m

  - medium dense, 32.0 to 34.60 m

  - dense, 34.60 to 36.00m

Date Completed: 24 August 2015

N1 N2
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SOIL / ROCK MATERIAL                                                           

IN-SITU DESCRIPTION Depth of the 

Sample

DIAM:  96 mm SHEET:    4    OF     5

Y= 9,053,826.49 Location: Off-shore

Ground Elevation (m) =  - 5.02 Date of Commencement: 28 July 2015

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE
BORING NO.     BH # 2

Geotechnik  Ltd          BORING LOG
       geotechnical and material engineers

30

31

32

33

34

35

36

37

38

39

40

0 10 20 30 40 50



Report No. GET 15-8035

SPT Chart Sample No.

S-27

40.85 13 9 11 20 40.4-40.85

S-28

42.30 27 33 31 64 41.85-42.3

40.50 m

S-29

43.80 16 24 27 51 43.35-43.8

S-30

45.05 21 20 32 52 44.6-45.05

  - 

medium 

PLATE - 4e

4
5

.0
5

1
.2

5
3

.8
0

4
3

.8
0

Very dense reddish greyish mix with brown 

SILT with Sand and little Gravel (ML), with low 

to moderate plasticity (Gravels are Quartz & 

Phylite)

Ground Elevation (m) =  - 5.02

Contineous Corig Rock Sample REMARKS

SPT Representative Sample

Thin Wall Tube Sample

  - greyish light brown below 44.6 m

  - medium dense to 41.85 m

  - very dense below 41.85 m

6

Depth of the 

Sample

Depth     (m)

Blows/15 cm

S
P

T
 N

-V
a

lu
e

N0 N1 N2

Y= 9,053,826.49 Location: Off-shore
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n
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)
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SOIL / ROCK MATERIAL                                                           

IN-SITU DESCRIPTION

Date of Commencement: 28 July 2015

Depth (m): 45.05 Date Completed: 24 August 2015

Geotechnik  Ltd          BORING LOG
       geotechnical and material engineers

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE
BORING NO.     BH # 2

CO-ORDINATE (M) X= 783,193.37 DIAM:  96 mm SHEET:    5    OF     5

Medium dense to very dense dark brownish 

grey Silty, Gravelly fine to coarse SAND (SM),  

(Gravels are Quartz & Phylite)

7
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Report No. GET 15-8035

Sample #
Depth (m) 

Moisture 

Contant (%)

Wet Density 

(Kg/m3)

Dry density 

(Kg/m3)

Spesific 

Gravity

S-1 1.90 17.0 2091 1787 2.60

S-2 3.45 .-.-. .-.-. .-.-. .-.-.

S-3 4.60 12.2 2682 2391 2.60

S-4 6.20 .-.-. .-.-. .-.-. .-.-.

S-5 7.10 22.0 2618 2145 2.40

S-6 8.55 32.2 2007 1518 2.34

S-7 10.30 .-.-. .-.-. .-.-. .-.-.

S-8 12.30 30.9 2522 1926 2.28

S-9 13.30 .-.-. .-.-. .-.-. .-.-.

S-10 14.80 22.3 .-.-. .-.-. 2.40

S-11 16.60 28.8 2451 1903 2.41

S-12 18.15 .-.-. .-.-. .-.-. .-.-.

S-13 19.40 28.4 2016 1570 2.40

S-14 20.95 .-.-. .-.-. .-.-. .-.-.

S-15 22.20 .-.-. .-.-. .-.-. .-.-.

S-16 23.75 34.6 2425 1802 2.26

S-17 25.30 .-.-. .-.-. .-.-. .-.-.

S-18 26.75 33.6 1907 1427 2.28

S-19 28.10 .-.-. .-.-. .-.-. .-.-.

S-20 30.00 32.6 2371 1789 2.29

S-21 32.00 40.5 2369 1686 2.21

S-22 33.55 .-.-. .-.-. .-.-. .-.-.

S-23 35.05 .-.-. .-.-. .-.-. .-.-.

S-24 36.45 .-.-. .-.-. .-.-. .-.-.

S-25 37.80 .-.-. .-.-. .-.-. .-.-.

S-26 39.35 54.3 2172 1407 2.02

S-27 40.85 .-.-. .-.-. .-.-. .-.-.

S-28 42.30 17.0 2039 1743 2.47

S-29 43.80 .-.-. .-.-. .-.-. .-.-.

S-30 45.05 21.5 2536 2088 2.36

PLATE 4f

BORING NO.     BH # 2
PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT 

OF FERRY TERMINAL IN DILI PORT, TIMOR LESTE

CLIENT: JAPAN PORT CONSULTANTS,LTD

geotechnical and material engineers

          Geotechnik  Ltd          



Report No. GET 15-8035

SPT Chart Sample No.

Content %

(pH Value)

S-1

1.95 3 3 3 6 1.50-1.95

S-2

3.60 1 2 3 5 3.15-3.60

S-3

4.65-5.10

5.10 2 2 2 4

S-4

6.70 m 6.70 5 11 12 23 6.25-6.70

S-5

8.40 5 11 12 23 7.95-8.40

S-6

9.65 8 8 8 16 9.20-9.65

10.00 m

PLATE - 5a

1

Loose grey calcareous SILT with fine Sand 

(ML), with low plasticity

3.15 m3
.1

5

3
.1

5

6
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0

3
.5

5

2
3

1
5

.7
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Very loose to loose dark grey carbonate Silty 

fine to medium SAND with little Gravel (SM) 

(Gravels are coral and shell fragments 

interbedded with Silt and Sand layers)

  - loose to 4.65 m

  - very loose, 4.65 to 6.25 m

  - medium dense Silty fine to coarse SAND 

with Gravel (SM) below 6.25 m

Medium dense dark grey carbonate SILT with 

fine Sand (ML), with low plasticity 

1
0

.0
0

Thin Wall Tube Sample

N2

Blows/15 cm
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N0

CO-ORDINATE (M) X= 783,204.90

L
a
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E
le

v
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n
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m
)

SOIL / ROCK MATERIAL                                                           

IN-SITU DESCRIPTION

Contineous Corig Rock Sample

PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE

Ground Elevation (m) =  - 11.22

Location: Off-shore

Date of Commencement: 29 July 2015

Depth     (m)

S
P

T
 N

-V
a

lu
e

       geotechnical and material engineers

Depth (m): 33.60 Date Completed: 04 August 2015

CLIENT: JAPAN PORT CONSULTANTS,LTD

BORING NO.     BH # 3

SPT Representative Sample

DIAM:  96 mm

N1

SHEET:    1    OF     4

Y= 9,053,854.30

Geotechnik  Ltd          BORING LOG

Depth of the 
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Report No. GET 15-8035

SPT Chart Sample No.

Content %

(pH Value)

S-7

11.10 12 15 19 34 10.65-11.1

S-8

12.67 14 20 23 43 12.22-12.67

S-9

14.15 4 5 5 10 13.7-14.15

S-10

15.60 7 10 14 24 15.15-15.6

S-11

17.15 8 8 10 18 16.7-17.15

S-12

18.20 3 3 3 6 17.75-18.2

S-13

20.00 m 19.85 4 9 12 21 19.4-19.85

PLATE - 5b

Loose to medium dense dark grey carbonate 

fine Sandy SILT (ML), with low plasticity 

(Gravels are coral and shell fragments 

interbedded with Silt and Sand layers)

  - medium dense to 12.22 m

  - dense,12.22 to 13.70 m

  - loose, 13.70 to 15.15 m

  - loose, 17.75 to 19.40 m

  - medium dense below 19.40 m

1
5

.7
0

3

  - dark grey carbonate SILT (ML), with high to 

moderate plasticity below 16.70 m

Thin Wall Tube Sample

D
e

p
th

 (
m

)

      geotechnical and material engineers

Location: Off-shore

Depth of the 

Sample

PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE
T

h
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N0

Ground Elevation (m) =  - 11.22

Contineous Corig Rock Sample

S
P

T
 N

-V
a
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e

N1 N2

  - medium dense,15.15 to 17.75 m

E
le

v
a

ti
o

n
 (

m
)

Depth (m): 33.60

CLIENT: JAPAN PORT CONSULTANTS,LTD

L
a

y
e

r

Blows/15 cm

DIAM:  96 mm SHEET:    2    OF     4

Geotechnik  Ltd          BORING LOG

Y= 9,053,854.30

SOIL / ROCK MATERIAL                                                           

IN-SITU DESCRIPTION
Depth     (m)

BORING NO.     BH # 3

CO-ORDINATE (M) X= 783,204.90

Date of Commencement: 29 July 2015

Date Completed: 04 August 2015

SPT Representative Sample

2
0

.0
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Report No. GET 15-8035

SPT Chart Sample No.

S-14

21.30 8 11 10 21 20.85-21.3

S-15

22.85 4 5 5 10 22.4-22.85

S-16

24.40 4 5 4 9 23.95-24.4

S-17

25.80 5 8 8 16 25.35-25.8

26.85 m

S-18

27.30 18 28 34 62 26.85-27.3

S-19

28.80 26 21 24 45 28.35-28.8

30.00 m

PLATE - 5c

       geotechnical and material engineers

  - loose to 25.35 m

  - medium dense below 25.35 m

  - dense below 28.35 m

  - very dense to 28.35 m

6
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5

5
3
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.4
0

2
6

.8
5

CLIENT: JAPAN PORT CONSULTANTS,LTD

Depth of the 

Sample

22.40 m

Loose to medium dense dark grey calcareous 

SILT  (ML), with high to moderate plasticity  

4

Contineous Corig Rock Sample

BORING NO.     BH # 3

S
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-V
a

lu
e

SOIL / ROCK MATERIAL                                                           

IN-SITU DESCRIPTION
Depth     (m)

T
h

ic
k

n
e

s
s

, 
m

1
5

.7

Dense to very dense light to dark greenish 

Silty, Gravelly fine to coarse SAND (SM) 

(Gravels are Phyllite and Quartz)

SPT Representative Sample

Thin Wall Tube Sample

N1

Ground Elevation (m) =  - 11.22

Medium dense dark grey carbonate SILT  

(ML), with high to moderate plasticity  (Gravels 

are coral and shell fragments)

Blows/15 cm

N0L
it

h
o

lo
g

ic
a

l 

S
y

m
b

o
l

Date Completed: 04 August 2015

PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE

DIAM:  96 mm SHEET:    3    OF     4

REMARKS

Geotechnik  Ltd          BORING LOG

3
0

.0
0

Location: Off-shore

Depth (m): 33.60

Date of Commencement: 29 July 2015

L
a
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D
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)

Y= 9,053,854.30

N2
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m
)

CO-ORDINATE (M) X= 783,204.90
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Report No. GET 15-8035

SPT Chart Sample No.

30.20 25 20 25 45 S-20

29.75-30.2

S-21

32.10 25 27 28 55 31.65-32.1

S-22

33.60 m 33.60 27 25 34 59 33.15-33.6

PLATE - 5d

5

Dense to very dense light to dark greenish 

Silty, Gravelly fine to coarse SAND (SM) 

(Gravels are Phyllite and Quartz)

  - dense to 31.65 m

3
3

.6
0

6
.7

5

Contineous Corig Rock Sample REMARKS

SPT Representative Sample

Thin Wall Tube Sample

Depth     (m)

Blows/15 cm

L
a

y
e

r
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le
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a
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n
 (

m
)

Geotechnik  Ltd          BORING LOG
       geotechnical and material engineers

Date Completed: 04 August 2015
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SOIL / ROCK MATERIAL                                                           

IN-SITU DESCRIPTION

Depth (m): 33.60

  - very dense below 31.65 m

Depth of the 

Sample

DIAM:  96 mm SHEET:    4    OF     4

Y= 9,053,854.30 Location: Off-shore

Ground Elevation (m) =  - 11.22 Date of Commencement: 29 July 2015

S
P

T
 N

-V
a

lu
e

N0

CO-ORDINATE (M) X= 783,204.90

CLIENT: JAPAN PORT CONSULTANTS,LTD

PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE
BORING NO.     BH # 3
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Report No. GET 15-8035

Sample #
Depth (m) 

Moisture 

Contant (%)

Wet Density 

(Kg/m3)

Dry density 

(Kg/m3)

Spesific 

Gravity

S-1 1.95 34.9 1860 1379 2.32

S-2 3.60 30.9 1930 1475 2.36

S-3 5.10 .-.-. .-.-. .-.-. .-.-.

S-4 6.70 26.4 1941 1535 2.36

S-5 8.40 .-.-. .-.-. .-.-. .-.-.

S-6 9.65 30.7 1882 1440 2.25

S-7 11.10 .-.-. .-.-. .-.-. .-.-.

S-8 12.67 33.5 1860 1393 2.32

S-9 14.15 .-.-. .-.-. .-.-. .-.-.

S-10 15.60 .-.-. .-.-. .-.-. .-.-.

S-11 17.15 34.4 1834 1364 2.23

S-12 18.20 .-.-. .-.-. .-.-. .-.-.

S-13 19.85 .-.-. .-.-. .-.-. .-.-.

S-14 21.30 34.8 1869 1386 2.30

S-15 22.85 .-.-. .-.-. .-.-. .-.-.

S-16 24.40 42.2 1766 1242 2.14

S-17 25.80 .-.-. .-.-. .-.-. .-.-.

S-18 27.30 8.3 1987 1836 2.63

S-19 28.80 .-.-. .-.-. .-.-. .-.-.

S-20 30.20 9.2 1802 1651 2.56

S-21 32.10 .-.-. .-.-. .-.-. .-.-.

S-22 33.60 9.3 1713 1567 2.61

PLATE 5e

BORING NO.     BH # 3
PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT 

OF FERRY TERMINAL IN DILI PORT, TIMOR LESTE

CLIENT: JAPAN PORT CONSULTANTS,LTD

          Geotechnik  Ltd          
geotechnical and material engineers



Report No. GET 15-8035

SPT Chart Sample No.

Content %

(pH Value)

S-1

1.95 0 0 0 0 1.50-1.95

S-2

3.40 0 0 0 0 2.95-3.40

S-3

5.00-5.45

5.45 1 1 1 2

S-4

6.75-7.20

7.2 3 3 5 8

S-5

8.75 3 1 5 6 8.30-8.75

S-6

10.00 m 9.85-10.30

PLATE - 6a

SPT Representative Sample

Geotechnik  Ltd          BORING LOG

Depth of the 

Sample

1

2
1

.7
5

       geotechnical and material engineers

Depth (m): 30.05 Date Completed: 14 August 2015

CLIENT: JAPAN PORT CONSULTANTS,LTD

BORING NO.     BH # 4
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N0

CO-ORDINATE (M) X= 783,232.82 DIAM:  96 mm

N1

SHEET:    1    OF     3

PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE

Ground Elevation (m) =  - 16.63

Location: Off-shore

Date of Commencement: 12 August 2015

Depth     (m)

S
P

T
 N

-V
a

lu
e

Y= 9,053,918.49
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)

SOIL / ROCK MATERIAL                                                           

IN-SITU DESCRIPTION
N2

Blows/15 cm
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Contineous Corig Rock Sample

1
0
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Very loose dark grey calcareous SILT with  

Sand (ML), with low plasticity

  - loose below 6.75 m

Thin Wall Tube Sample
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Report No. GET 15-8035

SPT Chart Sample No.

Content %

(pH Value)

S-6

10.30 2 2 4 6 9.85-10.30

S-7

11.25-11.7

11.70 3 2 6 8

S-8

13.25 2 2 1 3 12.8-13.25

S-9

14.3-14.75

14.75 1 1 1 2

S-10

15.75-16.2

16.20 1 1 0 1

S-11

17.25-17.7

17.70 2 4 5 9

S-12

19.20 1 1 1 2 18.75-19.2

20.00 m

PLATE - 6b

Very loose to loose dark grey carbonate SILT 

with Sand (ML), with low plasticity (Gravels are 

coral and shell fragments interbedded with Silt 

and Sand layers)

Y= 9,053,918.49

SOIL / ROCK MATERIAL                                                           

IN-SITU DESCRIPTION

SPT Representative Sample

Depth     (m)

BORING NO.     BH # 4

CO-ORDINATE (M) X= 783,232.82 DIAM:  96 mm SHEET:    2    OF     3

Geotechnik  Ltd          BORING LOG

S
P

T
 N

-V
a

lu
e

N2
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N0 N1

2
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.0
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Ground Elevation (m) =  - 16.63

Depth (m): 30.05
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n
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)

Date of Commencement: 12 August 2015

Date Completed: 14 August 2015

Thin Wall Tube Sample
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)

      geotechnical and material engineers

2
1

.7
5

Contineous Corig Rock Sample

Blows/15 cm

Location: Off-shore

Depth of the 

Sample

CLIENT: JAPAN PORT CONSULTANTS,LTD

L
a

y
e

r

  - loose to 11.70 m 

  - very loose, 11.70 to 17.25 m 

  - loose below 17.25 m 

  - SILT (ML), with high to moderate plasticity 

below 13.25 m

PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE
T
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Report No. GET 15-8035

SPT Chart Sample No.

S-13

20.70 1 1 1 2 20.25-20.7

21.75 m

S-14

22.20 6 8 8 16 21.75-22.2

S-15

23.75 31 27 23 50 23.3-23.75

24.75 m

S-16

25.20 27 32 38 70 24.75-25.2

S-17

26.80 39 28 32 60 26.35-26.8

28.35 m 28.35 19 22 28 50 S-18

27.9-28.35

S-19

30.05 m 30.05 16 22 32 54 29.6-30.05

PLATE - 6c

L
a

y
e

r

D
e
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th
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PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF FERRY 

TERMINAL IN DILI PORT, TIMOR LESTE

DIAM:  96 mm SHEET:    3    OF     3

CLIENT: JAPAN PORT CONSULTANTS,LTD

Depth (m): 30.05

Ground Elevation (m) =  - 16.63 Date of Commencement: 12 August 2015

Geotechnik  Ltd          BORING LOG
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Location: Off-shore
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Date Completed: 14 August 2015
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SOIL / ROCK MATERIAL                                                           

IN-SITU DESCRIPTION
Depth     (m)

Blows/15 cm

N0

SPT Representative Sample

Thin Wall Tube Sample

N1

3
.6

0
1

.7
0

BORING NO.     BH # 4

2 3
.0

  -  well graded GRAVEL with little Sand (GW) 

below 26.35 m 

Contineous Corig Rock Sample

Depth of the 

SampleN2

REMARKS

Y= 9,053,918.49

Very dense greyish brown Silty, Sandy well 

graded GRAVEL (GM) (Gravels are Phyllite 

and Quartz fragments)

  - dense below 23.30 m

Very dense light greyish light brown SILT with 

Sand and Gravel (ML) with low to moderate 

plasticity

2
1

.7
5

1

2
1

.7
5

2
4

.7
5

3
4

Very loose dark grey carbonate Sandy SILT  

(ML), with moderate to low plasticity (Gravels 

are coral and shell fragments interbedded with 

Silt and Sand layers)

Medium dense greyish brown Silty, Gravelly 

fine to coares SAND (SM) (Gravels are Phyllite 

and Quartz fragments)

  - medium dense to 23.30 m

CO-ORDINATE (M) X= 783,232.82
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Report No. GET 15-8035

Sample #
Depth (m) 

Moisture 

Contant (%)

Wet Density 

(Kg/m3)

Dry density 

(Kg/m3)

Spesific 

Gravity

S-1 1.95 37.8 1919 1392 2.25

S-2 3.40 .-.-. .-.-. .-.-. .-.-.

S-3 5.45 .-.-. .-.-. .-.-. .-.-.

S-4 7.20 33.9 1904 1422 2.29

S-5 8.75 .-.-. .-.-. .-.-. .-.-.

S-6 10.30 .-.-. .-.-. .-.-. .-.-.

S-7 11.70 45.6 1744 1198 2.18

S-8 13.25 .-.-. .-.-. .-.-. .-.-.

S-9 14.75 39.3 1830 1313 2.27

S-10 16.20 29.8 1804 1390 2.25

S-11 17.70 .-.-. .-.-. .-.-. .-.-.

S-12 19.20 .-.-. .-.-. .-.-. .-.-.

S-13 20.70 42.6 1793 1257 2.13

S-14 22.20 28.2 1984 1547 2.23

S-15 23.75 9.6 2205 2011 2.53

S-16 25.20 .-.-. .-.-. .-.-. .-.-.

S-17 26.80 8.3 2196 2028 2.54

S-18 28.35 5.4 .-.-. .-.-. 2.55

S-19 30.05 20.9 1797 1487 2.34

PLATE 6d

BORING NO.     BH # 4
PROJECT:  GEOTECHNICAL SOIL INVESTIGATION  FOR  URGENT SHIFT OF 

FERRY TERMINAL IN DILI PORT, TIMOR LESTE

CLIENT: JAPAN PORT CONSULTANTS,LTD

          Geotechnik  Ltd          
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BOREHOLE and TEST-PIT LOCATION PLAN 
Multi Function Border Post Building  

Oe Silo, Timor Leste 
 

Geotechnical Investigation 
Multi Function Border Post Building  

Batugade, Timor Leste 
PLATE - 7 
 PLATE - 2 
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URGENT SHIFT OF FERRY TERMINAL IN DILI PORT 
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New Tibar Bay Port, 
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Geotechnical Investigation 
URGENT SHIFT OF FERRY TERMINAL IN DILI PORT 

TIMOR LESTE 
PLATE – 9 
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SPT N-Value Vs Depth PLOT 
Geotechnical Investigation 

URGENT SHIFT OF FERRY TERMINAL IN DILI PORT, 
DILI, TIMOR LESTE 

PLATE – 10a 

0

5

10

15

20

25

30

35

40

45

50

0 5 10 15 20 25 30 35 40 45 50

SPT N - Value

D
e

p
th

 B
e

lo
w

 E
x
is

ti
n

g
 G

ro
u

n
d

, 
m

BH # 1 (Onshore)

Very Loose 

Loose 

Medium Dense 

Dense 

Very Dense  



 

Geotechnik Ltd 
SPT N-Value Vs Depth Plot   
Report No. GET 15-8035 

 

Geotechnical, Material and Structural Engineers 
 
 

 

SPT N-Value Vs Depth PLOT 
Geotechnical Investigation 

URGENT SHIFT OF FERRY TERMINAL IN DILI PORT, 
DILI, TIMOR LESTE 

PLATE – 10b 
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SPT N-Value Vs Depth PLOT 
Geotechnical Investigation 

URGENT SHIFT OF FERRY TERMINAL IN DILI PORT, 
DILI, TIMOR LESTE 

PLATE – 10c 
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SPT N-Value Vs Depth PLOT 
Geotechnical Investigation 

URGENT SHIFT OF FERRY TERMINAL IN DILI PORT, 
DILI, TIMOR LESTE 
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Specimen 
Identification 

Depth 
m 

Sample 
Nos. 

Classification -0.075 

nnnn BH # 1 1.50 S – 1 Sandy well graded GRAVEL with Silt (GW-GM) 6.2 

gggg BH # 1 4.15 S – 3 Sandy well graded GRAVEL (GW) 1.5 

���� BH # 1 7.50 S – 5 SILT with little Sand (ML) 89.7 

����    BH # 1 9.00 S – 6 Silty, Gravelly fine to coarse SAND (SM) 44.2 

��������    BH # 1 11.95 S – 8 SILT with Sand & Gravel (ML) 57.3 

    BH # 1 13.45 S – 9 Silty well graded GRAVEL with Sand (GM) 48.2 

    BH # 1 17.90 S – 12 Gravelly SILT with Sand (ML) 50.2 
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Specimen 
Identification 

Depth 
m 

Sample 
Nos. 

Classification -0.075 

nnnn BH # 1 20.85 S – 14 SILT with Sand & Gravel (ML) 50.0 

gggg BH # 1 23.85 S – 16 Well graded GRAVEL with Silt (GW-GM) 8.0 

���� BH # 1 25.40 S – 17 SILT with Sand & Gravel (ML) 60.8 

����    BH # 1 26.95 S – 18 SILT with fine Sand (ML) 80.7 

��������    BH # 1 30.00 S – 20 SILT (ML) 96.2 

    BH # 1 31.45 S – 21 Sandy SILT (ML) 61.0 

    BH # 1 32.95 S – 22 Silty, Gravelly fine to coarse SAND (SM) 14.6 
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PLATE - 12 
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Specimen 
Identification 

Depth 
m 

Sample 
Nos. 

Classification -0.075 

nnnn BH # 1 34.40 S – 23 Silty, Gravelly fine to coarse SAND (SM) 12.3 

gggg BH # 1 35.90 S – 24 Gravelly fine to coarse SAND with Gravel (SM) 11.9 

���� BH # 1 38.95 S – 26 SILT (ML) 98.7 

����    BH # 1 40.50 S – 27 SILT (ML) 97.9 
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Specimen 
Identification 

Depth 
m 

Sample 
Nos. 

Classification -0.075 

nnnn BH # 2 1.90 S – 1 Silty fine to coarse SAND with little Gravel (SM) 13.2 

gggg BH # 2 4.60 S – 3 Silty fine to coarse SAND with Gravel (SM) 18.3 

���� BH # 2 7.10 S – 5 Silty fine to coarse SAND with Gravel (SM) 38.2 

����    BH # 2 8.55 S – 6 SILT with Sand & little Gravel (ML) 60.1 

��������    BH # 2 12.30 S – 8 SILT with Sand & Gravel (ML) 54.9 

    BH # 2 13.30 S – 9 Sandy well graded GRAVEL with Silt (GW-GM) 5.3 

    BH # 2 18.15 S – 12 SILT with Sand & little Gravel (ML) 59.6 

 

 
 

GRAIN SIZE CURVES 
Geotechnical Investigation 

Urgent Shift of Ferry Terminal In Dili Port 
Timor Leste  

         
PLATE - 14 

GRAVEL / KANKAR SAND 
SILT / CLAY 

COARSE FINE COARSE MEDIUM FINE 

0

10

20

30

40

50

60

70

80

90

100

0.010.1110100

Grain Size, mm

P
er

ce
n
t 

F
in

e
r

S-1 S-3 S-5 S-6 S-8 S-10 S - 11

  HYDROMETER



 

Geotechnik Ltd 
 

GRAIN SIZE ANALYSIS 
Report No. GET 15-8035 
 

 

 

Specimen 
Identification 

Depth 
m 

Sample 
Nos. 

Classification -0.075 

nnnn BH # 2 19.40 S – 13 Gravelly SILT with Sand (ML)  54.3 

gggg BH # 2 23.75 S – 16 SILT (ML) 94.7 

���� BH # 2 26.75 S – 18 SILT (ML) 98.3 

����    BH # 2 30.00 S – 20 SILT (ML) 93.7 

��������    BH # 2 32.00 S – 21 SILT (ML) 99.5 

    BH # 2 39.35 S – 26 SILT (ML) 93.9 

    BH # 2 42.30 S – 28 Silty, Gravelly fine to coarse SAND (SM) 46.6 

 BH # 2 45.05 S – 30 SILT with Sand & little Gravel (ML) 73.4 
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Specimen 
Identification 

Depth 
m 

Sample 
Nos. 

Classification -0.075 

nnnn BH # 3 1.95 S – 1 SILT with fine Sand (ML) 78.2 

gggg BH # 3 3.60 S – 2 Silty fine to medium SAND with little Gravel (SM) 49.2 

���� BH # 3 6.70 S – 4 Silty fine to coarse SAND with Gravel (SM) 48.8 

����    BH # 3 9.65 S – 6 SILT with fine Sand (ML) 76.3 

��������    BH # 3 12.67 S – 8 Fine Sandy SILT (ML) 69.6 

    BH # 3 17.15 S – 11 SILT (ML) 95.3 

    BH # 3 21.30 S – 14 SILT (ML) 97.8 
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Specimen 
Identification 

Depth 
m 

Sample 
Nos. 

Classification -0.075 

nnnn BH # 3 24.40 S – 16 SILT (ML) 99.3 

gggg BH # 3 27.30 S – 18 Silty, Gravelly fine to coarse SAND (SM) 20.1 

���� BH # 3 30.20 S – 20 Silty, Gravelly fine to coarse SAND (SM) 24.1 

����    BH # 3 33.60 S – 22 Silty, Gravelly fine to coarse SAND (SM) 29.2 
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Specimen 
Identification 

Depth 
m 

Sample 
Nos. 

Classification -0.075 

nnnn BH # 4 1.95 S – 1 SILT with Sand (ML) 81.7 

gggg BH # 4 7.20 S – 4 SILT with Sand (ML) 78.7 

���� BH # 4 10.30 S – 7 SILT with Sand (ML) 79.6 

����    BH # 4 13.25 S – 9 SILT with Sand & Gravel (ML) 61.9 

��������    BH # 4 14.75 S – 10 SILT (ML) 98.6 

    BH # 4 19.20 S – 13 SILT (ML) 96.2 

    BH # 4 20.70 S – 14 Sandy SILT (ML) 67.9 
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Specimen 
Identification 

Depth 
m 

Sample 
Nos. 

Classification -0.075 

nnnn BH # 4 22.20 S – 15 Silty, Gravelly fine to coarse SAND (SM) 20.3 

gggg BH # 4 25.20 S – 17 Silty, Sandy well graded GRAVEL (GM) 12.2 

���� BH # 4 26.80 S – 18 Well graded GRAVEL with little Sand (GW) 0.6 

����    BH # 4 30.05 S – 20 SILT with Sand & Gravel (ML) 65.3 
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Material: Very loose whitish grey carbonate SILT with Sand & Gravel (ML), with low 
plasticity 

Depth   : 10.05 to 10.50 m 

Borehole: BH # 1 S-7 Remoulded 
Percentage of Fines (-0.075mm): 57.3 % 
Liquid Limit: 36.7 % 
Plastic Limit: 27.36 % 
Plastic Index: 9.34 % 
Natural Moisture Content: 39.6 %  
Maximum Pre-consolidation Pressure (Pc): 0.53 kg/cm2 
 

 

  

Void Ratio Verses Effective Pressure Curve 
Geotechnical Investigation 

Urgent Shift of Ferry Terminal In Dili Port 
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Plate 20 Consolidation Curve 
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Geotechnik Ltd 
 

e – log P’ ANALYSIS 
Report No. GET15-8035 
 

 

 

Material: Medium dense dark grey carbonate SILT with Sand & little Gravel (ML), with 
low plasticity 

Depth   : 8.10 to 8.550 m 

Borehole: BH # 2, S-6, Remoulded 
Percentage of Fines (-0.075mm): 60.1 % 
Liquid Limit: 47.67 % 
Plastic Limit: 33.95 % 
Plastic Index: 13.72 % 
Natural Moisture Content: 32.2 %  
Maximum Pre-consolidation Pressure (Pc): 0.28 kg/cm2 
 

 

  
 

Void Ratio Verses Effective Pressure Curve 
Geotechnical Investigation 

Urgent Shift of Ferry Terminal In Dili Port 
Timor Leste 

 
 

Plate 22 Consolidation Curve 
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UU Test Results ASTM D-2850  
Report No. GET 15-8035 
 

 

 

Specimen 
Identification 

Depth 
m 

Sample 
Nos. 

Unconfined 
Compressive Strength 

(qu) KPa 

Undrained Shear 
Strength (Su) KPa 

nnnn BH # 1 7.05-7.50 S – 5 27 13.5 

gggg BH # 2 9.85-10.30 S – 7 122 61 

���� BH # 4 6.75-7.20 S – 4 94 47 

 

Unconsolidated Undrained Tri-axial Compression Test Results 
Geotechnical Investigation 

Urgent Shift of Ferry Terminal In Dili Port 
Timor Leste  
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(BORE HOLE LOCATION PHOTOGRAPHS)
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Standard Penetration Test in Progress  

Bore Hole # 1 Location Photo Graph. 
Geotechnical Investigation 

Urgent Shift of Ferry Terminal In Dili Port 
Timor Leste. 
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Drilling Work in Progress  

Bore Hole # 2 Location Photo Graph. 
Geotechnical Investigation 
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Drilling Work in Progress  

Bore Hole # 3 Location Photo Graph. 
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Drilling Work in Progress  

Bore Hole # 4 Location Photo Graph. 
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 APPENDIX-B                                                                                  

(Summary of Gradation Analyses & Liquid Limit and Plastic )                                                                          



Report No. GET 15-8035

CLIENT:  JAPAN PORT CONSULTANTS,LTD

size 

(mm)
S-1 S-3 S-5 S-6 S-8 S-9 S - 12 S-14 S-16 S-17 S-18 S-20 S-21 S-22 S-23 S-24 S-26 S-27

37.5 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

28.00 87.6 100.0 100.0 95.7 100.0 97.2 100.0 100.0 64.1 94.3 100.0 100.0 100.0 100.0 88.3 100.0 100.0 100.0

26.50 87.6 100.0 100.0 93.7 100.0 97.2 91.0 100.0 56.1 94.3 100.0 100.0 100.0 100.0 88.3 100.0 100.0 100.0

20.00 82.7 100.0 100.0 92.1 96.5 90.5 89.1 100.0 56.1 94.3 100.0 100.0 100.0 85.7 81.4 93.8 100.0 100.0

14.00 74.7 86.0 100.0 85.2 90.5 79.3 84.6 92.7 31.8 85.1 100.0 100.0 97.5 84.1 81.4 80.7 100.0 100.0

10.00 65.7 69.9 100.0 83.4 84.1 76.1 79.6 85.3 20.2 79.9 100.0 100.0 95.7 79.6 77.7 72.1 100.0 98.3

6.30 49.1 49.1 100.0 79.7 80.8 71.9 71.4 81.2 16.9 76.2 99.9 100.0 93.4 72.5 65.1 65.2 99.8 98.0

4.75 43.2 35.7 99.9 78.0 79.3 70.5 68.9 75.1 16.0 75.0 99.8 100.0 92.1 67.9 60.0 60.4 99.8 98.0

2.00 31.4 13.8 99.5 73.3 75.0 66.5 63.7 71.9 14.3 72.4 99.6 99.6 88.3 53.3 43.3 47.0 99.7 98.0

1.18 25.6 9.0 99.3 69.3 71.9 63.4 61.4 63.2 13.6 70.9 99.0 99.3 86.3 41.9 33.9 36.0 99.6 98.0

0.425 16.9 4.3 98.7 61.3 66.4 56.7 57.9 59.3 12.1 68.5 98.3 98.7 79.6 26.9 23.2 22.1 99.5 98.0

0.150 8.1 2.1 96.6 50.8 60.5 50.1 54.0 55.2 8.7 65.5 96.7 98.2 64.9 18.2 17.6 14.8 99.3 97.9

0.075 6.2 1.5 89.7 44.2 57.3 48.2 50.2 50.0 8.0 60.8 80.7 96.2 61.0 14.6 12.3 11.9 98.7 97.9

APPENDIX-B1

         Geotechnik  Ltd          
geotechnical and material engineers

SIEVE PERCENTAGE PASSING

GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY TERMINAL IN DILI PORT, 

TIMOR LESTE
BORING NO.     BH # 01



Report No. GET 15-8035
SIEVE PERCENTAGE PASSING

CLIENT:  JAPAN PORT CONSULTANTS,LTD

size 

(mm)
S-1 S-3 S-5 S-6 S-8 S-10 S - 11 S-13 S-16 S-18 S-20 S-21 S-26 S-28 S-30

37.5 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

28.00 100.0 100.0 100.0 100.0 100.0 100.0 100.0 80.4 100.0 100.0 100.0 100.0 100.0 100.0 100.0

26.50 100.0 100.0 100.0 100.0 100.0 100.0 100.0 80.4 100.0 100.0 100.0 100.0 100.0 100.0 100.0

20.00 100.0 93.6 100.0 100.0 100.0 100.0 100.0 76.1 100.0 100.0 100.0 100.0 100.0 100.0 92.4

14.00 100.0 90.2 92.0 97.9 100.0 100.0 100.0 73.7 100.0 100.0 100.0 100.0 100.0 87.1 92.4

10.00 98.0 86.3 89.8 96.7 95.3 64.0 94.6 71.9 100.0 100.0 100.0 100.0 100.0 82.5 91.8

6.30 95.1 81.3 88.2 94.2 81.8 45.3 92.6 71.2 100.0 100.0 100.0 100.0 100.0 64.1 91.3

4.75 92.4 77.6 86.7 93.3 77.0 35.9 91.2 70.9 99.7 100.0 100.0 100.0 99.6 74.1 91.4

2.00 79.6 58.0 83.4 90.1 71.1 21.8 87.9 69.1 98.8 100.0 100.0 99.9 98.5 66.3 90.5

1.18 64.7 47.3 79.7 86.5 68.7 15.9 85.9 67.1 97.9 99.7 99.8 99.8 97.9 62.0 89.3

0.425 41.8 41.3 69.1 80.5 64.4 9.8 82.9 63.6 97.0 99.5 99.6 99.7 96.5 55.7 85.4

0.150 30.8 35.8 46.1 71.2 60.2 6.5 77.4 61.0 96.3 99.3 98.1 99.7 95.0 50.0 78.4

0.075 13.2 18.3 38.2 60.1 54.9 5.3 59.6 54.3 94.7 98.3 93.7 99.5 93.9 46.6 73.4

Appendix-B2

         Geotechnik  Ltd          
geotechnical and material engineers

GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY TERMINAL IN DILI PORT, 

TIMOR LESTE
BORING NO.     BH # 02



Report No. GET 15-8035 SIEVE PERCENTAGE PASSING

CLIENT:  JAPAN PORT CONSULTANTS,LTD

size 

(mm)
S-1 S-2 S-4 S-6 S-8 S-11 S - 14 S-16 S-18 S-20 S-22

37.5 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

28.00 100.0 100.0 95.2 100.0 100.0 100.0 100.0 100.0 100.0 100.0 93.3

26.50 100.0 100.0 95.2 100.0 100.0 100.0 100.0 100.0 94.8 96.2 93.3

20.00 100.0 100.0 95.2 100.0 100.0 100.0 100.0 100.0 89.8 92.1 93.3

14.00 100.0 99.1 93.0 100.0 100.0 100.0 100.0 100.0 83.1 85.0 84.2

10.00 100.0 96.4 86.1 100.0 100.0 100.0 100.0 100.0 76.1 81.2 78.9

6.30 100.0 93.4 80.2 99.7 99.9 100.0 100.0 99.5 64.2 73.1 71.3

4.75 100.0 91.8 76.5 99.4 99.8 99.7 100.0 99.5 59.0 68.3 67.3

2.00 99.8 88.8 69.2 98.5 99.4 99.4 99.9 99.4 46.6 54.7 54.8

1.18 99.6 86.6 65.8 96.8 98.0 98.9 99.8 99.4 39.5 46.0 47.8

0.425 98.4 83.7 61.7 94.9 96.7 97.9 99.6 99.3 30.1 34.7 39.0

0.150 87.1 74.4 55.0 91.5 94.0 97.2 99.3 99.3 23.1 27.3 32.6

0.075 78.2 49.2 48.8 76.3 69.6 95.3 97.8 99.3 20.1 24.1 29.2

         Geotechnik  Ltd          
geotechnical and material engineers

GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY TERMINAL IN DILI 

PORT, TIMOR LESTE

BORING NO. BH # 03
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Report No. GET 15-8019 SIEVE PERCENTAGE PASSING

CLIENT:  JAPAN PORT CONSULTANTS,LTD

size 

(mm)
S-1 S-4 S-7 S-9 S-10 S-13 S - 14 S-15 S-17 S-18 S-19

37.5 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

28.00 100.0 100.0 100.0 93.6 100.0 100.0 100.0 100.0 88.2 100.0 100.0

26.50 100.0 100.0 100.0 93.6 100.0 100.0 100.0 100.0 88.2 100.0 100.0

20.00 100.0 100.0 100.0 89.1 100.0 100.0 100.0 94.0 84.2 70.8 100.0

14.00 100.0 100.0 99.0 89.1 100.0 100.0 100.0 87.6 69.4 52.5 94.0

10.00 100.0 100.0 98.1 84.2 99.3 98.7 99.6 83.1 62.1 36.0 91.8

6.30 99.7 99.9 97.1 78.7 99.3 98.7 99.6 76.5 52.1 12.6 89.2

4.75 99.7 99.9 96.3 76.1 99.3 98.7 98.2 70.6 47.2 9.1 87.1

2.00 99.5 99.5 93.7 72.1 99.3 98.3 94.9 54.6 35.0 2.3 81.3

1.18 99.1 98.8 91.0 69.6 99.2 98.1 91.3 45.5 28.6 1.5 78.3

0.425 98.2 98.2 86.5 66.6 99.1 97.6 83.3 32.7 20.1 0.9 73.5

0.150 94.8 96.7 81.6 63.5 98.9 96.7 73.3 23.6 14.4 0.8 69.2

0.075 81.7 78.7 79.6 61.9 98.6 96.2 67.9 20.3 12.2 0.6 65.3

         Geotechnik  Ltd          
geotechnical and material engineers

GEOTECHNICAL SOIL INVESTIGATION FOR URGENT SHIFT OF FERRY TERMINAL IN DILI 

PORT, TIMOR LESTE

BORING NO. BH # 04
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Geotechnik  Ltd

LIQUID LIMIT (Casagrande Method) AND PLASTIC LIMIT

DATE : 8/7/2015

LAB NO : GET-15-8035

TESTING METHOD : ASTM-D-4318

LOCATION :BH# 1 , S-7

TYPE OF SAMPLE :SILT with Sand & Gravel (ML)

PLASTIC LIMIT Test no. S-20 S-20 S-20

Container no. D-1 D-3 D-5

Mass of wet soil +  container (A) g 82.60 83.50 71.00

Mass of dry soil + container (B) g 78.20 79.80 68.10

Mass of container (C) g 62.50 65.80 57.60

Mass of moisture (D = A-B) g 4.40 3.70 2.90

Mass of dry soil (E = B-C) g 15.70 14.00 10.50

Moisture content ( W = D x 100 )

                                          E

LIQUID LIMIT Test no. 1 1 1 1

Number of bumps 30 28 26 18

Container no. D-2 D-4 D-6 D-8

Mass of wet soil +  container (A) g 101 86.6 87.1 79.7

Mass of dry soil + container (B) g 91.4 79.9 78.5 73.5

Mass of container (C) g 63.9 61.2 54.8 57.7

Mass of moisture (D = A-B) g 9.60 6.70 8.60 6.20

Mass of dry soil (E = B-C) g 27.50 18.70 23.70 15.80

Moisture content ( W = D x 100 ) 34.91 35.83 36.29 39.24

                                          E

Proportion retained on

425µm sieve ............. %

Liquid Limit 36.7 %

Plastic Limit 27.36 %

Plasticity index 9.34 ML

Remarks:

No. of Bumps

Appendix-B1Liquid Limit and Plastic BH1, Sample7
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CLIENT: JAPAN PORT CONSULTANTS,LTD
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Geotechnik  Ltd

LIQUID LIMIT (Casagrande Method) AND PLASTIC LIMIT

DATE : 8/7/2015

LAB NO : GET-15-8035

TESTING METHOD : ASTM-D-4318

LOCATION :BH# 1 , S-27

TYPE OF SAMPLE :ILT (ML), with moderate to high plasticity

PLASTIC LIMIT Test no. S-27 S-27 S-27 S-27

Container no. D-9 D-11 D-13 D-15

Mass of wet soil +  container (A) g 78.20 78.80 82.00 84.40

Mass of dry soil + container (B) g 74.20 73.80 78.00 78.20

Mass of container (C) g 61.60 59.50 64.80 61.30

Mass of moisture (D = A-B) g 4.00 5.00 4.00 6.20

Mass of dry soil (E = B-C) g 12.60 14.30 13.20 16.90

Moisture content ( W = D x 100 )

                                          E

LIQUID LIMIT Test no. 1 1 1 1

Number of bumps 32 29 22 12

Container no. D-10 D-12 D-14 D-16

Mass of wet soil +  container (A) g 97.1 79.2 85.2 92.3

Mass of dry soil + container (B) g 87.8 74.7 78.2 81.2

Mass of container (C) g 66.7 64.2 62.9 58.9

Mass of moisture (D = A-B) g 9.30 4.50 7.00 11.10

Mass of dry soil (E = B-C) g 21.10 10.50 15.30 22.30

Moisture content ( W = D x 100 ) 44.08 42.86 45.75 49.78

                                          E

Proportion retained on

425µm sieve ............. %

Liquid Limit 44.5 %

Plastic Limit 33.43 %

Plasticity index 11.07 ML

Remarks:

No. of Bumps

Appendix-B2 Liquid Limit and Plastic BH1, Sample27
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Geotechnik  Ltd

LIQUID LIMIT (Casagrande Method) AND PLASTIC LIMIT

DATE : 8/7/2015

LAB NO : GET-15-8035

TESTING METHOD : ASTM-D-4318

LOCATION :BH-2 S-6

TYPE OF SAMPLE :SILT with Sand & little Gravel (ML)

PLASTIC LIMIT Test no. S-3 S-3

Container no. F-6 F-8

Mass of wet soil +  container (A) g 45.00 46.30

Mass of dry soil + container (B) g 41.00 41.60

Mass of container (C) g 29.00 28.00

Mass of moisture (D = A-B) g 4.00 4.70

Mass of dry soil (E = B-C) g 12.00 13.60

Moisture content ( W = D x 100 )

                                          E

LIQUID LIMIT Test no. S-3 S-3 S-3

Number of bumps 28 25 20

Container no. F-7 F-9 F-10

Mass of wet soil +  container (A) g 62.3 66.1 68.3

Mass of dry soil + container (B) g 52.1 53.8 57.6

Mass of container (C) g 30 28 36.3

Mass of moisture (D = A-B) g 10.20 12.30 10.70

Mass of dry soil (E = B-C) g 22.10 25.80 21.30

Moisture content ( W = D x 100 ) 46.15 47.67 50.23

                                          E

Proportion retained on

425µm sieve ............. %

Liquid Limit 47.67 %

Plastic Limit 33.95 %

Plasticity index 13.72 ML

Remarks:

No. of Bumps

Appendix-B3 Liquid Limit and Plastic BH-2 S-6 
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