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PREFACE 

 

 

In response to a request from the Government of Timor-Leste, the Government of 

Japan decided to conduct an implementation review study on the project for the Improvement 

of Mola Bridge in the Democratic Republic of Timor-Leste and entrusted the study to Japan 

International Cooperation Agency (JICA). 

JICA sent to Timor-Leste a study team from September 19, 2007 to September 29, 

2007. 

The team held discussions with the officials concerned of the Government of 

Timor-Leste, and conducted a field study at the study area.  After the team returned to Japan, 

further studies were made and the present report was finalized. 

I hope that this report will contribute to the promotion of the project and to the 

enhancement of friendly relations between our two countries. 

I wish to express my sincere appreciation to the officials concerned of the 

Government of Timor-Leste for their close cooperation extended to the teams. 

 

December 2007 

 

Masafumi Kuroki 

Vice-President 

Japan International Cooperation Agency 

 



December 2007 

Letter of Transmittal 

 

We are pleased to submit to you the basic design study report on the project for the 

Improvement of Mola Bridge in the Democratic Republic of Timor-Leste. 

This study was conducted by Nippon Koei Co., Ltd., under a contract to JICA, during 

the period from September, 2007 to December, 2007. In conducting the study, we have 

examined the feasibility and rationale of the project with due consideration to the present 

situation of Timor-Leste and formulated the most appropriate design for the project under 

Japan’s grant aid scheme. 

Finally, we hope that this report will contribute to further promotion of the project. 

 

Very truly yours, 

 

Hiroshi Fujisawa 

Chief Consultant 

Implementation Review Study Team on  

the project for the Improvement of Mola Bridge 

in the Democratic Republic of Timor-Leste 

Nippon Koei Co., Ltd. 
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CHAPTER 1 BACKGROUND OF THE PROJECT 
After the decision on the extension of self-rule of former East Timor at the referendum 

conducted by the Indonesian Government in August 1999, disturbance and destruction occurred 
in this country. As a result, 70% of the country’s infrastructure was destroyed. Under the control 
of the United Nations Transitional Administration in East Timor (UNTAET), economic 
conditions improved drastically thanks to the reconstruction effort aiming at the nation’s 
independence. However, the economic conditions became worse again after the independence of 
the Democratic Republic of Timor-Leste (hereinafter referred to as “Timor-Leste”) in May 2002, 
due to the big reduction of foreign staff engaged in the aid projects. Under such circumstances, 
Timor-Leste (one of the less developed countries where the poorest segment of the population 
reaches 41% on a national level) set a goal of poverty-fighting through economic growth mainly 
implemented through human resource development, health care, improvement of agricultural 
productivity, administrative efficiency and infrastructure development. 

The existing Mola Bridge (146 km far from Dili on the way to Suai from Dili and Casa) 
is located about 9 km upstream of the river mouth where the width of the Mola River is about 
400 m. The bridge is composed of 3 steel truss spans of 180m long each. The bridge on the left 
bank was constructed by the Indonesian Government in 1996. The Suai side embankment of the 
Mola Bridge was flushed away and collapsed after a flood in 2000, therefore, district 
transportation is only possible during the dry season and passenger cars cannot pass throughout 
the year. Thus, it was decided that the Mola Bridge should be improved by extension with a new 
bridge on the Suai side. 

In response to a request from the Government of the Democratic Republic of Timor-Leste, 
the Government of Japan decided to conduct a basic design study on the Project for the 
Improvement of Roads and Bridges, and the Japan International Cooperation Agency (JICA) sent 
to Timor-Leste the basic design study team in 2003. 

As a result of the basic design study, a project composed of two phases was originally 
designed: Road construction in the first phase; and the Mola Bridge construction in the second 
phase. This plan was confirmed by both the Japanese and Timor-Leste Governments in 2003, and 
the first phase road construction was completed in March 2006, and the detailed design for the 
second phase started in March 2006.  

Based on the study results, the Japanese government was scheduled to deliberate on the 
financing for the Project at a Cabinet meeting in May 2006. This was however postponed 
because almost two and a half years have passed after completion of the basic design study and 
the project cost estimated in the study was no longer valid since prices of construction 
commodities have risen in the last two years mainly due to the worldwide increase of steel and 
oil prices. It was therefore recognized that the project cost should be updated if the Project is to 
be resumed in this year.  

After political stability was confirmed, JICA decided to resume the implementation 
review study for the Mola Bridge construction. In the initial plan, the Mola Bridge was planned 
to be constructed with the same alignment as the section which was flushed away in 2000. 
However, the alignment was changed this time to be straight and its detailed design was 
completed accordingly in March 2007. 

The Timor-Leste side agreed to select the straight alignment for the Mola Bridge instead 
of the curved one which had been selected during the detailed design study stage, considering the 
road alignment, river cross-section and construction cost, but this requires resettlement for the 
approach road on the right bank of the Mola River. 

Considering the above situation, the Government of Japan decided to conduct an 
Implementation Review Study on the Project for the Improvement of Mola Bridge and 
dispatched a study team to Timor-Leste from September 19 to September 29, 2007 to re-estimate 
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the project cost by investigating the latest unit costs and procurement condition in the country, as 
well as to discuss and confirm the implementation schedule including checking the present status 
of the recipient government’s obligations and components. After the Study Team returned to 
Japan, further studies were conducted and this report was completed. 
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CONTENTS OF THE PROJECT 
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CHAPTER 2 CONTENTS OF THE PROJECT 

2-1 BASIC CONCEPT OF THE PROJECT 

2-1-1 OVERALL GOAL AND PROJECT PURPOSE 

The existing Mola Bridge is located on the national road between the Capital City of Dili 
and Suai, a main city in the southern part of Timor-Leste, and about 9km upstream of the Mola 
River mouth where the river width is about 400m and the steel trussed bridge (bridge length : 
180m) is constructed on the left bank. Up to now, about 220m long causeways connected to the 
existing bridge were built twice on the right bank. But they were washed away by flood water in 
the rainy season just after their construction. At present only four-wheel drive vehicles and 
trucks can cross the river on the stony riverbed track except during flood in the rainy season. 
Traffic safety also is not ensured for pedestrians crossing the river. 

The Timor-Leste Government expects to resolve the traffic bottleneck, improve mobility 
on the national road network, activate the regional development and agricultural production, and 
enhance the stability of people’s livelihood through the implementation of the Project. 

A new bridge construction as an extension of the existing bridge is required as planned 
in the Basic Design Study and it is confirmed through this implementation review study that no 
change of the project scope and concept is required. 

 

2-1-2 OUTLINE OF THE PROJECT 

The Government of Timor-Leste requested the Government of Japan to extend Japan’s 
Grant Aid for the construction of a new bridge and approach roads connected to the existing 
roads which are finally outlined in the implementation review study as follows: 

- Construction of a new 216m long bridge connecting the existing bridge on the left bank 
of the Mola River, with a straight road alignment. 

- Construction of the 210m long approach road on the Suai side including relocation of 
two (2) houses to be done by the Government of Timor-Leste. 

The planed location and type of the new bridge, etc. have been confirmed through field 
survey and geotechnical investigation. The facilities designed according to the basic policy are 
as shown in Table 2-1: 

Table 2-1  Facilities of the Project 

Item Facilities 
Improvement Area 
(Alignment) 

Total Project Length： 310m  
(extension of a new bridge on Suai side on the straight line of the 
existing bridge) 

Superstructure Steeled Trussed Bridge 4 simple spans (Galvanized) 
Structure width 7.43-7.47m, Structure height 6.07m 

Bridge Length L=216m (Span Arrangement : 50+55+55+50m) 

Bridge 

Bridge Width Overall width：7.0m 
Carriageway : Dual (2) lane W=6.0m (3.0m+3.0m) 
Curb : 0.50m width of both sides 
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Abutment Reversed T-type/Foundation: Steel Tubular Pile of φ500mm 
2nos. 
Retaining wall at A1/ Foundation: Steel Tubular Pile φ500mm 
1no. 
A1 Riverbed Protection : Gabion Mattress 
A2 Revetment Protection : Gabion Mattress 

Pier T-shaped Column type/ Foundation: Steel Tubular Pile φ500mm 
3nos. 

Pavement Sand Sheet (mixture of heated bitumen and sand) t=30mm 
Length Left bank :  10m (include A1 abutment retaining wall) 

Right bank :  84m 
Width Overall width：7.0m 

Carriageway : Dual (2) lane, W=6.0m (3.0m+3.0m) 
Shoulder : 0.50m width of both sides 

Traffic Safety Gaud rail (Galvanized) 

Approach 
Roads 

Pavement Macadam Penetration type : t=70mm 
 

2-1-3 PROCUREMENT PLAN 

Bridge construction materials such as cement, reinforcing bar, form, etc. cannot be 
procured inside Timor-Leste, but are available in Indonesia or other neighboring countries. 
Furthermore, steel products such as steel tubular pile, truss bridge member, high-tension bolts 
and tightening tools, rubber bearing shoes and expansion joints will be imported from Indonesia 
to ensure good quality, and minimize the cost and transportation period. Construction equipment 
such as steel tubular piling machine or concrete pumping machine is not available in 
Timor-Leste, so this equipment will be procured from Japan. 

There is none crushing plant or concrete plant in the southern area but they are available 
in Dili. To control the quality of concrete effectively, these plants will be procured from Dili and 
installed inside the camp yard. 

 

2-1-4 IMPLEMENTATION SCHEDULE 

The construction period is estimated to be 17.5 months considering interruption or 
inefficient execution of works inside the Mola River in the rainy season. The fiscal year of 
Japan will be applied to the Project implementation in accordance with the Japan’s Grant Aid 
Guideline and it will be a three (3) years of multiple budget year programs. 

After conclusion of the Exchange of Notes (E/N) between the both Governments, tender 
activities such as prequalification of contractors, tender evaluation, selection of the Contractor, 
etc. will be carried out under assistance concept by the Consultant recommended by the 
Japanese Government, and it will take about 3.5 months. After selection of the Contractor 
through competitive bidding, the Government of Timor-Leste will sign the construction contract 
with the selected Contractor. After receiving the Notice to Commence from the Consultant, the 
Contractor will start the construction work.  

A Tentative Implementation Schedule is shown in Table 2-2. 
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Table 2-2  Tentative Implementation Schedule 

Cabinet Approval

Exchange of Notes (E/N)

Approval in the Timor-Leste Council

Consultancy Service Agreement and Approval

Submission of Tender Documents

Pre-Qualification Announcement

PQ Explanation

Tendering

Tender Evaluation

Construction Contract and Approval

Mobilization

Temporary Works (Plant Installation, etc.)

Temporary Works (Detour etc.)

Pile Foundation Work

Bridge Substructure Works （A1, P1, P2, P3, A2, A1retaining wall）

Bridge Superstructure （Fabrication of Truss and Erection）

Bridge Surfacing Work

Approach Road Work

Paving Work

Revetment Protection Work

Demobilization
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2-2 OBLIGATIONS OF THE RECIPIENT COUNTRY 

2-2-1 COMMON ITEMS OF JAPAN’S GRANT AID SCHEME 

For smooth implementation of the Project, the Government of the recipient country shall 
fulfill the following undertakings: 

- To provide the necessary data and information for implementation of the Project; 

- To secure land necessary for the site of the Project (for the approach road, camp yard, 
storage of materials and equipment); 

- To clear, level and reclaim the land prior to commencement of the Project; 

- To open a bank account in the name of the Government in a bank in Japan (B/A) and 
issue the Authorization to Pay (A/P); 

- To ensure all the expenses and prompt execution for unloading, customs clearance; 

- To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies 
which will be imposed in the recipient country with respect to the supply of the 
products and services under the verified contracts; 

- To accord Japanese nationals, whose services may be required in connection with the 
supply of the products and services under the verified contracts, such facilities as may 
be necessary for their entry into the recipient country and stay therein for the 
performance of their work; 

- If necessary, to issue the permission and any other authorization for the Project 
implementation, 

- To ensure proper maintenance, management and preservation of the facilities provided 
by Japan’s Grant Aid; 

- To bear all expenses, other than those to be borne by the Grant Aid, necessary for the 
construction of the facilities as well as for the transportation and installation of the 
equipment. 

 

2-2-2 SPECIAL ITEMS OF THE PROJECT 

- Getting the approval of Environmental Management Plan (EMP) for the project: By the 
end of January 2008; 

- Completion of the approach road on Suai side by the Timor-Leste side including 
relocation of two (2) houses and setback of the house fences along the village road: By 
the end of November 2009; 

- Provision and clearance for the camp yard and stock yards; 

- Provision of the soil disposal and construction waste areas; 

- Provision of the land for temporary detour. 
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2-3 PROJECT OPERATION PLAN 

The regional offices of DRBFC are responsible for maintenance and operation of roads 
and bridges on the national class roads and others in Timor-Leste. After completion of the 
Project, the operation of maintenance works for the Mola Bridge and approach roads will be 
carried out by the DRBFC Maliana Office. 

The operation and maintenance works, such as cleaning of drains, bearing shoes, cutting 
grass, pothole and revetment protection and repair are carried out by a private repair agency 
under contract with the DRBFC Maliana Office. Urgent repair of damaged bridges and 
periodical repairs at every 5 and 10 years are also carried out by the private contractor under 
contract with DRBFC.  

The operation and maintenance works for the bridge and approach roads after 
completion of the Project shall be carried out in accordance with the following schedule; 

 

2-3-1 YEARLY MAINTENANCE  

Ordinary inspection for the bridge and approach roads:   

- Periodic maintenance for the bridge and approach roads, 

- Removal of debris and cleaning of drain pits and ditches and around bearing shoes, 

- Repair of the bank/riverbed revetment around the abutments, 

- Maintenance of traffic safety such as repainting of lane marks and guardrails, 

- Patching repair on pavement, 

- Cutting grass on slope of embankment and road shoulders. 

 
2-3-2 PERIODICAL MAINTENANCE 

- Repair of revetment around abutments and retaining walls after flood season at every 
five years, 

- Overlay of surface layer of bridges and approach roads at every 10 years, 

- Repair of bearing shoes and expansion joints at every 10 years. 
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2-4 PROJECT COST ESTIMATION 

2-4-1 COST OF OBLIGATIONS OF TIMOR-LESTE SIDE 

The Project cost required for fulfilling the undertakings to be borne by the Government 
of Timor-Leste is shown in Table 2-3. 

 

(1) Project Cost to be borne by Timor-Leste Side 

Table 2-3  Project Cost to be borne by Timor-Leste Side 

Items 
Cost 

(US$) 
Yen Equivalent 
(Thousand Yen) 

1) Getting approval of the Maintenance Management Plan 1,000 120 

2) Cost for the relocation of two (2) houses (Material cost for 
the construction of new houses, if needed) 5,000 600 

3) Construction of the approach road on Suai side (L=210m) 110,000 13,200 

4) Payment of bank service charges for Banking 
Arrangement (B/A) and Authorization to Pay (A/P) 1,000 120 

Total 117,000 14,040 

 

(2) Condition of Cost Estimate 

- Estimate Time 2007 : Average rate of 6 months before the end of 
August 2007  

- Exchange Rate : 1.0 US$ = 120.66 Yen 

- Construction Period : 17.5 months 

The Project will be implemented under the Japan’s Grant Aid scheme.  

 

2-4-2 MAINTENANCE COST 

DRBFC is required to bear the costs for periodic maintenance of the bridge and repair of 
revetment protection. The average annual maintenance costs are about 12,360 US$ (1.483 
million Yen). On the other hand, the annual maintenance budget for roads and bridges of 
DRBFC is 1.868 million US$ (year 2006) in total. Hence, the annual maintenance cost for the 
improvement of the bridge and approach roads under the Project as estimated in Table 2-4 
corresponds to only 0.66% of the DRBFC’s total annual maintenance budget for district offices. 
Therefore it is financially possible for DRBFC to continue the maintenance of the constructed 
new bridge and approach road. 
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Table 2-4  Maintenance Cost Estimate 

Classification Frequency Component Work Items Approximate 
Cost (US$) 

Drainage Removal of debris and 
cleaning of drain pits 

Expansion Joint, Hand- 
rail Record of damage 

Maintenance of 
Bridge Once a year 

Bearing shoes Removal of debris 

Maintenance of 
Revetment 
Protection 

Once a year Riverbed/bank protection Choking of scoured parts 
and settlement 

760 

Repair of 
Revetment 
Protection 

After flood 
(once every 
five years) 

Riverbed/bank protection Repair of scored parts and 
settlement portion 58,000 

Total per five (5) years 61,800 

Average Annual Maintenance Cost 12,360 
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CHAPTER 3 PROJECT EVALUATION AND RECOMMENDATIONS  

3-1 PROJECT EFFECTS 

According to the result of the socio-economic, traffic and field surveys at the basic 
design study and this implementation review study, the project implementation would generate 
the following impacts and effects: 

(1) Direct Impacts and Effects 

Present Status and Issues Countermeasures Taken 
by the Project Direct Impacts and Effects 

Driving and pedestrian 
crossing the Mola River is 
not possible during 
flooding in the rainy 
season 

Safe and smooth river crossing is 
secured throughout the year, by 
construction of the new bridge 
instead of running on the riverbed. 
 

It takes ten (10) minutes 
for limited types of vehicle 
such as 4WD or truck to 
pass the Mola River even 
in the dry season 

Land acquisition on the 
right bank, scale of flood, 
method of construction, 
construction schedule in the 
rainy season and 
minimization of cost should 
be considered for the bridge 
alignment crossing the river 
and type of bridge 

All kinds of vehicle can cross the 
river in about 40 seconds. So, daily 
life of inhabitants will be enhanced 
by improved transportation of life 
goods and going to/from 
school/hospital, etc. throughout the 
year. 

 

(2) Indirect Impacts and Effects  

The following indirect impacts and effects would be generated by the project 
implementation. 

- The Project will ensure smooth transportation and reduced travel time in the southern 
area, just enhancing agricultural production. 

- After completion of the Project, the new Mola Bridge section which constitutes a 
bottleneck of the road network in the southern area at present will be improved and the 
transportation in this area will be enhanced dramatically. As a result, it is expected that 
economic and industrial growth will accelerate not only in the project area but also in 
the southern part of Timor-Leste as a whole. 

 

3-2 RECOMMENDATIONS 

The Project will provide a national class road with two carriageways by the construction 
of the new Mola Bridge and approach roads to improve the infrastructure for administrative and 
economic activities between the Capital City of Dili and Suai, a main city in the southern 
province of Timor-Leste.  

The bridge has been designed with a view of minimizing the maintenance cost and 
enabling the Maliana District office of DRBFC to conduct the maintenance of the existing and 
new bridges in accordance with the standard specification of DRBFC. However, DRBFC should 
understand the foreseen technical or erosion/scouring problems related to the bridge and 
approach roads in the river so as to maintain them effectively and properly. 



 

 
3-2 

The Project will undoubtedly contribute to the peace and enhance agricultural 
production in the southern area of Timor-Leste. To implement the Project smoothly in line with 
the guideline of Japan’s Grant Aid, reconciliation in Timor-Leste is a precondition and peace 
shall be maintained during the construction. Accordingly, continuation of domestic security and 
political stability in Timor-Leste is required for the successful implementation of the Project. 

 



 

 

 

 

 

APPENDICES 



 

 

 

 

 

1.  Member List of the Study Team 

 



 

 
 

 

Implementation Review Survey From September 19, 2007 to September 29, 2007 

 

Name Position Organization 

1 Mr. Tetsuya KAMIJO Leader 
Resident Representative in 
Timor-Leste, JICA 

2 Mr. Yoshimoto KOYANAGI Project Coordinator 
Senior Project Officer, Transportation 
and Electric Power Team, Grant Aid 
Management Department, JICA 

3 Mr. Hiroshi FUJISAWA 
Chief Consultant/ 
Bridge Planner 

Nippon Koei Co., Ltd. 

4 Mr. Tomokuni HAYAKAWA 
Natural Condition 
Surveyor/Construction 
Planner/Cost Estimator 

Nippon Koei Co., Ltd. 



 

 

 

 

 

2.  Study Schedule 

 



 
 

 

 

Implementation Review Survey From September 19, 2007 to September 29, 2007 

 
JICA Member Consultant Member 

Leader Project Coordinator Chief Consultant/ Bridge 
Planner 

Natural Condition 
Surveyor Construction 
Planner/ Cost Estimator

Date 

Mr. Kamijo Mr. Koyanagi Mr. Fujisawa Mr. Hayakawa 
1 18 Tue   Departure from Tokyo   

  Arrival at Dili     
Briefing from JICA Office 

2 19 Wed 

Courtesy Call on Embassy of Japan (EoJ) 
Visit to Mr. Pedro Lay, Minister for Infrastructure and Mr. Jose Gaspar R. C. Piedade, Permanent Secretary 
Visit to Mr. Carlos Ximenes, Director of Environmental Service 
Visit to Mr. Eusebio Jeronimo, Ministry of Finance 

3 20 Thu 

Meeting with DRBFC 
Collection of Unit Cost 
Meeting for Geo. Survey

Movement from Dili to Mola Bridge with 2 officers of DRBFC (Bridge and Road) 4 21 Fri 
Site Survey, Move to Suai 

5 22 Sat Movement from Suai to Mola Bridge 
Site Survey for Resettlement area, Move to Dili 
Internal Meeting 6 Sun 
 Collection of Unit Cost, Quarry Site Visit 

7 24 Mon Discussion with MoI and DRBFC on Minutes of Discussion (M/D) 
Visit to Mr. Eusebio Jeronimo, MoF 

Collection of Unit Cost 
Cost Analysis 

Discussion with Ministry of Finance on Minutes of Discussion (M/D) 
Signature of M/D by Minister for Infrastructure, Minister for Finance and Mission 
Leader 

8 25 Tue 

Report to EOJ 

Collection of Unit Cost 
Cost Analysis 

9 26 Wed   Leave Dili Data Collection and 
Analysis 

Collection of Unit Cost 

10 27 Thu   Arrival in Tokyo Data Collection and 
Analysis 

Meeting for Geo. Survey 
Cost Analysis 

    Data Collection and 
Reporting 

Meeting for Geo. Survey 
Collection of Unit Cost 

11 28 Fri 

  Report to JICA 
12 29 Sat     Leave from Dili 
13 30 Sun     Arrival in Tokyo 

 
 
Legend 

EOJ: Embassy of Japan 
JICA: Japan International Cooperation Agency 
MoI: Ministry of Infrastructure 
DRBFC: Directorate of Roads, Bridges and Flood Control 
MoF: Ministry of Finance 
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3.  List of Parties Concerned in the Recipient Country 

 



 

 
 

 

List of Parties Concerned in the Recipient Country 

 

(1)  Ministry of Finance 
Ms. Emilia Pires, Minister 
Mr. Eusebio da Costa Jeronimo, Director, National Directorate for Planning and External 

Assistance Coordination (NDPEAC) 
Mr. Arlindo da Cruz Monteiro, Bilateral Officer, NDPEAC 
Mr. Chandrasiri Perera, Budget Execution Advisor 

 
(2)  Ministry of Infrastructure 

Mr. Pedro Lay da Silva, Minister 
Mr. Domingos Dos Santos Caeiro, Secretary State for Public Works 
Mr. Jose G. R. C. Piedade, Director General 
Mr. Rui Hernani Freitas Guterres, Civil Engineer, Director of Roads, Bridges and Flood 

Control (DRBFC) 
Mr. Milton Ramanata Monteiro, Bridge Engineer, DRBFC 
Mr. Jose Augusto Freitas, Road Engineer, DRBFC 

  
(3)  Ministry of Economy and Development 

Mr. Carlos Ximenes, Director of Environmental Service 
Mr. Antonio Lelo, EIA Coordinator 

 
(4)  Ministry of Justice 

Mr. Pedro de Sousa Xavier, Director of Land and Property 
Mr. Pedro Tilman, Topographic Officer, Suai Regional Office 
Mr. Julio da Tilman, Ainaro Regional Officer 
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5.  Geotechnical Investigation Data 

 

 



LOCATION MAP OF GEOTECHNICAL INVESTIGATION
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Report No. GET07-5117
Bole hole elevation 64.050m STN 2 elevation 67.381m

LL Maximum

(SPT) -0.075 Moisture CO3 [PL] Size

{REC} (%) Content % (%) Boulder
[RQD] (%) mm

{23},[0]

0.00-1.05,R-1 100

1
(50-10cm)

1.05-1.15,S-1

2 {56},[18]

1.15-2.40,R-2 85

(12/50-10cm) 7.7 4.5

2.40-2.65,S-2

3

{41},[0]

2.65-4.10,R-3 88

4
(7/15/50-12cm)

4.10-4.52,S-3 9.5 5.1

5
{53},[10]

4.52-5.75,R-4 125

6 (6/22/22)

5.75-6.20,S-4 5.1 7

{16},[0]

7 6.20-7.15,R5 55

(10/18/20)

7.15-7.60,S-5 2.8 4.4
8

{11},[0]

7.60-9.30,R-6 60

9

(9/18/22)

9.30-9.75,S-6 7.3 5.4
10 {27},[0]

9.75-10.30,R-7 60

(15/20/25)

10.30-10.75,S-7 12.3 10.1
11

{14},[0]

10.75-11.80,R-8 82

12

TIME
WATER 
DEPTH 

(m)

PLATE - 2

Dense to very dense light grey calcareous well 
graded GRAVEL rounded to sub-rounded with 
boulder, cobble and sand (GW) matrix (Tertiary 
river deposit)

* SPT N-Value will be reduce for engineering 
analyses due to presence of boulders, cobble and 

gravels.

0800

  - with Silt (GP-GM), 9.30 to 10.30 m 

D
E

P
TH

 (m
)

S
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S

  - yellowish light grey below 4.10 m

DATE BORING DEPTH (m)

Logger: S. Abbas. Murtaza

REMARKS 

1.00

Geotechnik Ltd.
geotechnical and material engineers

SAMPLING METHOD: 50 mm split spoon barrel CORE BARREL: HQ3/NQ3

BORING NO.     BH # A2B 
DRILLING METHOD: Mud Rotarey DIAM:  90 mm

CLIENT: NIPPON KOEI CO., LTD.

SHEET:    1    OF    2
PROJECT:MOLA River Bridge, Suai District, Ainaro Province, Timor Leste

DESCRIPTION
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L

  - Silty poorly graded GRAVEL with Sand (GM), 
10.30 to 11.80 m

23.5024.0025-Sep-07

  - with Silt and Sand (GW-GM) to 7.15m

CASING DEPTH (m)

  - dense below 5.75 m

  - poorly graded (GP), 7.15 to 9.30 m 



Report No. GET-07-5117
Bole hole elevation 64.050m STN 2 elevation 67.381m

LL Maximum

(SPT) -0.075 Moisture CO3 [PL] Size

{REC} (%) Content % (%) Boulder

[RQD] (%) mm

(6/15/12)

11.80-12.25,S-8 4.6 4.7

{100},[34]

13 12.25-13.00,R-9 173

(7/10/14)

13.00-13.45,S-9 20.7 5.1

{65},[0]

14 13.45-14.30,R-10 90

(12/15/22)

14.30-14.75,S-10 14.9 10.6

15

(10/13/18)

15.35-15.80,S-11

16

(9/14/16) 50.7

16.20-16.65,S-12 71.2 27.5 [39.1]

17

(8/15/18)

16.95-17.40,S-13

18 (10/19/21)

17.80-18.25,S-14 10.9

19

(14/23/31) 48

19.15-19.60,S-15 74.2 11.4 [25]

20

(12/19/25)

21 20.45-20.90,S-16 26.1

(15/21/23)

22 21.60-22.05,S-17

(18/31/35) 46.9

23 22.55-23.00,S-18 59.8 10.3 [21.3]

(20/30/33)

24 23.55-24.00,S-19

TIME
WATER 
DEPTH 

(m)

PLATE - 2a

15.35 m

  - dense dark grey below 16.95 m

Medium dense yellowish grey calcareous Silty 
GRAVEL (GM) with boulder, cobble and sand 
matrix (Tertiary river deposit)

Medium dense yellowish grey calcareous poorly 
graded GRAVEL (GP) with boulder, cobble 
and sand matrix (Tertiary river deposit)            
13.00 m

Medium dense to dense grey SILT with Sand 
and little Gravel (MH)

  - medium dense to 16.95 m

PROJECT: MOLA River Bridge, Suai District, Ainaro Province, Timor Leste

  - dense with Sand below 14.30 m

DIAM:  90 mm
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  - dark grey Sandy (CL) below 21.60 m

Logger: S. Abbas. Murtaza

CASING DEPTH (m)

Very weak to weak brownish grey Mudstone, 
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CLAY with Sand (CL)]

19.15 m

DRILLING METHOD: Mud Rotarey 
BORING NO.     BH # A2B 
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1.0023.5024.00
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GRAIN SIZE ANALYSIS 
Report No. GET07-5117 

 

 

 
Specimen 

Identification 
Depth

m 
Sample 

Nos. Classification -0.075 

n B-A2B 2.65 S-2 Well Graded GRAVEL with Silt and Sand (GW-GM) 7.7 

g B-A2B 4.52 S-3 Well Graded GRAVEL with Silt and Sand (GW-GM) 9.5 

t B-A2B 6.20 S-4 Well Graded GRAVEL with Silt and Sand (GW-GM) 5.1 

U B-A2B 7.60 S-5 Poorly Graded GRAVEL (GP) 2.8 

τ B-A2B 9.75 S-6 Poorly Graded GRAVEL with Silt (GP-GM) 7.3 

 B-A2B 10.75 S-7 Silty  GRAVEL with Sand (GM) 12.3 

+ B-A2B 12.25 S-8 Poorly Graded GRAVEL (GP) 4.6 

x B-A2B 13.45 S-9 Silty  Poorly Graded GRAVEL (GM) 20.7 

- B-A2B 14.75 S-10 Silty  GRAVEL with Sand (GM) 14.9 

 

GRAIN SIZE CURVES  
MOLA River Bridge, Suai District Ainaro Province, Timor Leste 
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SPT N-Value PLOT 
Report No. GET07-5117 
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SPT N-VALUE Vs DEPTH PLOT  
MOLA River Bridge, Suai District 

Ainaro Province, Timor Leste 
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