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PREFACE

In response to a request from the Government of the Republic of Vanuatu, the
Government of Japan decided to conduct a basic design study on the Project for
Improvement of the Ring Road in Efate Island. The study was entrusted to the Japan

Internationat Cooperation Agency (JICA).
JICA sent a study team to Vanuatu from June 29 to July 31, 1997.

The team held discussions with the officials concerned of the Government of
Vanuatu, and conducted a field study at the study area. After the 1eam returned to Japan,
further studies were made. Then, a misston was sent to Vanuatu in order to discuss a draft

basic design, and as a result the present report was finalized.

I hope that this repoit 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 Vanuatu for the close cooperation they extended to the teams.

December, 1997

Kimio Fujita
President
Japan International Cooperation Agency




December, 1997

Letter of Transmittal

We are pleased to submit the basic design study report on the Project for
Improvement of the Ring Road in Efate Island in the Republic of Vanuatu.

This study was conducted by Katahira & Engineers International, under a contract to
JICA, during the period from June 20 to December 1, 1997. In conducting the study, we
have examined the feasibility and rationale of the project, with due consideration to the
present situation of Vanuatu, and formulated the most appropriate basic design for the

project under Japan’s grant aid scheme.

Finally, we hope that this repott will contribute to further promotion of the Project.

Very truly yours,

M. Hpna—"

Minoru Miura

Project Manager,

Basic Design Study Team on the Project for
Improvement of the Ring Road in Efatc Island
In the Republic of Vanuatu

Katahira & Engiacers International
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ADB

AUSTROADS

CBR
cnl
D/D
EU
PWD
RC
ROW
VAT

VT (vt)

Abbreviation

Asian Development Bank

The National Association of Road Transport and
Traffic Authorities in Australia

California Bearing Ratio
Chainage |

Petailed Design
European Union

Public Works Department
Reinforced Concrete
Right of Way

Value Added Tax

Vatu
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BACKGROUND OF THE PROJECT



CHHAPTER1 BACKGROUND OF THE PROJECT

The Island of Efate has a ring road that allows travel all around the island. The existing
ring road has a general width of between 5 and 8 meters and is about 127 km long.

Most development on the island, including villages and towns, agricultural facilities, public
facilities and tourism lecations, is siluated along the outer circumference of the island and
are thus linked by the ring road. The single most inportant component of the internal
transportation sector in Efate is the ring road. It is the linchpin for the entire road system on
the island and is vital to many of the cconomic and social activities of the island.

A portion of this road along the southern cost, between the mouth of the Teouma and
Rentapao Rivers, traverses the exposed foreshore. High wave action gencrated by the
frequent cyclonic conditions expernienced during the summer period often causes severe
erosion and road closures along this section.

The ring road has an unsealed coral surface in a severely deteriorated condition, with many
potholes and pools during rain.

In response to such road conditions, the Republic of Vanuatu planned the Project of
improvement of the Ring Road in Efate (the Project), giving this a high priority. To
implement the Project, the Republic of Vanuatu requested Japan’s grant aid assistance.

In response to the request, the Government of Japan decided to conduct a basic design
study of the Project. The Japan International Cooperation Agency (JICA) dispatched the
Basic Design Study Team from June 30 to July 29, 1997, for a field survey and discussions
with the officials of the implementing agency in Vanuatu.

The Study Team, during its stay in Vanuatu, confirmed the background, objectives and
contents of the Project, collected relevant data, and surveyed the Project site. After
returning to Japan, the Study Team evaluated the Project in respect of necessity,
sacioeconomic effects, appropriateness and other factors, and studied a basic design and
implementation plan.

As a result, a draft basic design of the improvement of the road section from Tassiriki to
the first 0.75 km from Rentapao bridge was proposed. After explanation and consultation
on the drafl basic design with the oflicials of Vanuatu side, the basic design of the Project
was developed.
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CONTENTS OF THE PROJECT






2.1

2.2

CHAPTER 2 CONTENTS OF THE PROJECT

Objectives of the Preject

The Project aims to improve the road section from Tassiriki to the first 0.75 km
from Rentapao bridge (14.2 km) of the main road in Efate Island.

Major work of the Project is as follows:

e Improvement of the existing road.
¢ Realignment of the road. '
¢ Procurement of the road maintenance equipment.

Basic Concept of the Project

2.2.1 Existing Condition of the Project Roads

2.2.1.1 Condition of improvement road section

(D Road condition

Unsealed coral surface road.

The road width of the section is about 5.0~8.0m.

The average width is 6.5m excluding shoulders.

The road surface is in a severely deteriorated condition, with many
potholes.

(2) Condition of drainage facilities

s No side ditch is furnished along the road.

7 places have pipe culvert installed.
No structural damage to the culverts, but heavy sedimentation.

(3) Avpraisal of urgent countermeasures

“Enough width for 2 lanes.

High quality scaled road required.
Installation of side ditch on the cutside of shoulders in cuttings.
Rehabilitation and a new construction of pipe culvert is reguired.



2.2.1.2 Condition of a new construction road sections -
(1) Condition of design section

1} Topographic, geographic and land use from CH 5.45 to CH 13.45

(8.00 KM)
) Length .
Section o Characteristics
{km) ' :
545 ~ 640km 0.95 | Altitude: 6~7m, narrow width alluvium

plate but vehicle passable, pastureland

640 ~ 630km 0.40 | Altitude: 6~26m, slipper at ascend section

cattle fann, coral plateeiu, thin surface soil

680 ~ T720km 0.40 | Altitude: 26~40m, new alignment in

farming arga, scatiered trees, thin surface soit

720 ~ 730km 0.10 | Altitude: 40~42m, along the existing road,

cattle farm, coral plateau, thin surface soil

730 ~ 7.80km 0.50 | Altitude: 46~56m, new alignment in
farming area, scattered trees, coral platean,

thin surface soil

780 ~ 900km 1.20 | Altitude: 56~39~-50~40m, vehicle
passable it dry surface, farming area, coral

| plateau

9.00 ~ 10.85km 1.85 [ Altitude: 40~33~40~33~48m, only 4WD

vassable

10.85 ~ 11.65km 0.80 | Altitude: 46~32m, unpassable old American

road, cattle farming area, coral platcau

1.6 ~ 119 km 0.29 | Altitude: 32~29m, basin, catile farming
_ area , obstacled trces

11.94 ~ 12.75km 0.81 | Aliitude: 29~28m, coral flat in basin

1275 ~ 12.85km 0.]07 Altitude: 28~35m, coral plateau (cut
portion) '

1285 ~ 1320km | 0.35 | Altitude: 35~6m, coral plateau, high bush

| 13.20 ~ 1345 km 0.25 | Altitude: 6~3m, fanning area, some houses
Total 3.00 :




2) Cultural assets around the Project Road

" Cultura! and historical sites have been identified on the route
between CH 8,500m and CH 13,200m through inspection by the
- Vanuatu Cultural Center.

" It should be clarified that the study of the above historical sites
took place during the Basic Design Study. (refer to Figure 2.2.1-

1)
" 3) Necessity of drainage facilities

e The realignment section is composed of a cut portion and an
- embankment portion. There are no plans to install a dramage
: facility at the embankment section. .

o  Side ditches are proposed at the cut portion. _

e  Additional culverts across the road are proposed for
" installation at the hollow of the embankment portlon in order
to avcnd pooling.

{2) Urgent countermeasures
1} Comparison with the existing road

The existing road alignment Tuns very close to the sea and was
often closed to traftic by high waves from cyclones.

The new realign‘mé’m section is in hilly terrain in an inland area.
This 7.95 km of the realignment section replaces a 17 km existing
road section reducing the total length of the road by 9 km.

2 Damage conditiop of lhe existing road

“»  There are many potholes ‘and pools which dxsturb and reduce
 the traﬂtcablht) of the road.
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2.2.1.3 Evaluation and importance of the Project Road

s The Ring Road is the only circumference road in Efate Island,
interconnecting the Capital, port, airport, villages, public facilities and
tourist spots.

¢ The Project Road directly serves about 1,900 people along the scction.
About 43,000 people in Efate Island are considered to be indirect

beneficiaries.

¢ The results of the traffic survey are as follows:

CH 0000km  : 1,063 vehicles/ 12 hours/ 2 directions
CH 5040km : 482 vehicles / 12 hours / 2 directions

CH 13.450 km ;. 98 vehicles/ 12 hours / 2 directions

o Recommended road classification _
Road classification by section is proposed as follows, taking into
consideralion the purpose of user, traftic volume, and terrain.

. : Design

Design Class Terrain Spead
CHO000km~CH 5.080km  : JI (ADT 1,000~ 3,000)  Rolling 80 kmh
CH 5.080km~ CH 14.200km ;I {ADT 300~100) Mountain 60 knvh

Evaluation and importance of the Project Road are summarized in Table
22.1-2.
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2.2.1.4 Existing condition and importance of the bridges

(1

2

Teouma Bridge

| Bridge length

Bridge type

Bridge width

Girder

~ Abutment

Piers

Pile

2534 m (5.17 + 15.00 + 5.17)

Continuous RC rigid frame bridge (3 spans)

Carriageway width : 3.8 m, foot ways : 0.8 mx 2

Total width : 5.4 m

" 5 main girders, height 0.8m,

thickness of deck : 0.13 m

Gravity 1ype, structure type : concrete plastered
gabions

Three 600 mm diameter concrete columns with a
connecting vertical concrete wall between
columns

Squared RC pile : 0.4 mx 0.4 m

»  Only the downstream handrail remains.
The majority of drain pipes on the deck are blocked with sediment.
. Guardrails along both approaches are heavily damaged.
Constructed in 1989,

Rentapao Bridge
Bridge length
Bridge type
Bridge width
Girder

Abutment

1240 m

RC simply supported girder bridge
Carriageway 3.55 m (Total width : 3.88 m)

2 main girders, height : 0.84 m,
thickness : 0.20 m

Gravity type

A concrete overlay on the bridge deck is unbonding and spalling from
the deck. The majority of drain pipes on the deck are blocked with
sediment. Guardrails along both approaches are heavily damaged.

The two bridges are the most important structures in the Ring Road
because there are no other detour bridges.



2.2.1.5 Examination of the counternieasures for the Project

The Basic Design Study was conducted, based on the evaluation of the
JICA Preliminary Study (March, 1997) and the PWD Detailed Design
Study (1995). -

The Team studied the existing condition of the Project road in order to
review the PWD Detailed Study and conducted some supplemental study.

The Team inspected the existing condition of the bridges and proposed their
safety countermeasures. '

~ After considering implemenlalioh in Vanuatu and the CBR test results,
sprayed seal pavement is proposed for the pavement type of the Project
road. '

The Team confirmed the following.

(D The number of traffic lanes proposed is 2 lanes, except bridges based
on the future traffic volume.

@ The base material is cofnposcd of coral material, which has enough
stability. :

(® Given the existing geological condition and construction methods, a
slope gradient of 1 : 0.25 is proposed.



2.2.2  Existing Condition of Road I\iaint-cnance Work

The PWD has § Subdivisions for each province which implement the
construction of roads and bridges and maintenance work.

Shafa Subdivision is in charge of the road and bridge maintenance work in

Efate Island.

The layout of the Workshop in Shefa Subdivision is shown in Figure 2.2 2-

1.

The organization of Shefa Subdivision is as follows:

Road Unit Senior
Foreman (1)

] Machine

Operators (13)

|| Masonary (2)

|| Grass Cutter

Labour (1)
Pothole Repair
1 e
Mechanical Unit Mechanics,
Senior Foreman (1) Machinists (10)

Subdivision
Engineer (1)

Store Unit
(2)

Accountant (1)

Typist

-10-

{ ) : Number of staff
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2.2.2.1 Existing condition of the PYVD owned equipment

(1) Present status of equipment stationed in Shefa Subdivision

()

(3)

Almost all equipment is more than 10 years old, except a Dump
truck.

Much equipment is damaged. Major damages are oil leaking from
the engines and transmission of heavy equipment, wust of vehlcle
body, and damage in panel.

Working condition is shown in Table 2.2.2-1.

Repair system

A field service system has been established in which a field
service vehicle goes around working site’s equipment and
conducts necessary services, such as oil exchange, greasing and
exchange of wasted parts. The field services undertaken are
reported monthiy. :
Brokendown equipment is carried by semi-trailer to the
mechanical workshop for repair.

Periodical inspection is carried out after a given number of
working hours.

An cquipment status reporl is prepared monthly, including
working hours, fuel and lubricant consumed, labour hours, etc.

Capability of equipment maintenance

Since the working ratio is maintained as 76%, in spite of aged

cquipment, the PWD is capable of maintenance of equipment.

In some cases, old equipment is remodeled for another use. This
shows the PWD’s creativity.

An apprentice training program is executed.

{(4) Parts management

The main parts kept are expendable.

The tools and parts store has only hand-made wooden racks but
keeps thiem clean. All tools and parts are kept in good order.

The stock of parts is reported monthly.

-]2-
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2.2.2.2 Roads and bridges under maintenance work

Present problems

e Much equipment is aged.

¢  Few spare parts for breakdown are stored.
s Because the models are old, even equipment manufacturers have
only a few or no stock of spare parts in many cases. Therefore,

obtaining necessary parts takes time.

¢ In some cases, repair manuals and parts books have not been
available since the time of purchase, causing difticulty in
tdentifying the parts and ordering them.

e The budget for procuring parts is insufficient.

Due to the above situation, equipment, when brokendown, remains in
operable for a significant length of time.

The PWD Shefa Subdivision is in charge of the maintenance work in Efate
{sland.

The roads for maintenance work under the PWD are summarized in Table
2222

Table 2.2.2-2 SUMMARY OF ROADS UNDER PWD MAINTENANCE

. WORK B
Length (kin) Carriageway
Section Sub-seclion Class i
Sealed | Gravel Width (m)

Majorsoad | O Tagabe~Klems Hill Major 8.00 — 57
Section of @ Klems Hill~2nd Lagoon Major - 115.00 5~7
Ring Road Tolal 8§00 | 11500
(123.00 km) e
Minorroad | @ 20d Lagoon~USP Semi-trunk 3.00 - 5~7
Off Ring D Mele~Devils Point Semi-tunk | — 11.00 3~5
Road | @ Ring Road~Eratap Semi-tnunk - | 400 3~5
{37.00 km) {® Ring Road~Evakor Semi-trunk 1.60 1.40 5~7

(D Le Lagoon~Panga Semi-trurk 3.80 5~T

{® Ring Road N-Monm::lme Semi-trunk 3.60 5~7

@ Ring Road~ Abbatoa Semi-trunk - 2.00 5~7

40 Ring Road~ Savaroa Semi-trunk - 2.00 5~7

4l Ring Road~Blacksand Semi-trunk — 1.60 3~5

Tolal 11,40 25.60

-l4-




Carriageway

) Length (km)
Scclion Sub-seclion Class )
Sealed | Gravel Width (m)

City Road in | Pango Road Major 0.85 -- 3~7
Port Vila Elluk Read Major 232 - 5~7
{29.00 km) Whatf Road Major - 1.82 |  5~7
_Arlois Strec] Feeder 0.83 - 3~5
Kumul Highwav (Air Pory Major 0.46 = 5~7
Cormwall Strect __Feeder 0.45 3~5
Edmaond Calardean Avenue Feeder 1.10 — 3~5H
Wales Street Feeder - .30 3~5
Base Hospilal Strect Feeder - 0.50 3~a
Winston Churchill Avenug Fecder 0.80 - 3~5
General De Gaulle Avenue Feeder 0.50 - | 35
Fleming Street Feeder 0.09 - 3~5
Emile Street Feeder 0.18 3~5
Mercet Strect Feeder 024 — 3~5
Condominium Street Feeder 0.34 - 3I~3
Gugeiros Street Fecder 0.73 — 3~5H
Camot Streel Feeder 0.19 — 3~5
Pasteur Streel Feeder 020 — 3~3
Paris Strect Feeder 644 - 3~5
Bouganville Street Feeder 0.33 - 3~5
Picanon Siieet Feeder 0.23 - 3~5
Alsace Lorraine Strect Fecder .16 — 3~5
Henri Montfort Strcey Feeder 0.37 e 3~5

| Picrre Lammy Street Feeder - 0.4 3~
Teouma Road Major 4.46 — 5~7
_Tassinki Read } Major 0.30 - 5~1
Sokabo~VMF~ Champagne Major - vI5)  5~T
Malapoa Road Major - 0.70 5~1
Manples~Ohlen Road Major -- 1.25 5~1
Mele Road Major 0.58 - 5~1

Total 221 6.79
Grand Toial (189.00 km) 11.61 147.39
Note: «  For Ring Road rcfér‘tg)__!}igurc 2222

For City Road in Port Vila refer to Figure 2.2.2-3
Total length of City Road in Port Vila is 30.00 kim
21.00km City Road under the maintenance by Port Vila Municipality
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2.223 Road and bridge maintenance system
The PWD implements their maintenance work in accordance with the
PWD’s maintenance standard. Road and bridge maintenance activities may

be subdivided into routine and periodic maintenance.

Maintenance activities by the PWD in Efate [sland are summarized as

follows:
Routing Maintenance
¢ Patching Potholes > ¢ Major Roads in Ring Road (8.0km)
Minor Roads in Ring Road (11.4km)
City Roads in Port Vila (22.21 km)
» Implementation by administration
and by contract
¢ Cleaning Streets : o Cily Roads in Port Vila
(Sealed road ; 22.21 km, Gravel
road : 6.79 km)
+ Implementation by administration
e Seal patching and new : ¢ Under implementation in Port Vila
construction of pavement by the PWD
After completion, Port Vila will
maintain
+ Implementation by contract
¢ Light maintenance for : ¢ Ring Road (115.0 km), Feeder
gravel road Roads along Ring Road (25.6 ki),
City Roads in Port Vila (6.79 km)
o TImplementation by administration
¢ Heavy maintenance for : o Major Roads in Ring Road (115.0
gravel road _ km), Feeder Roads along Ring

Road (25.6 km)
¢ Implementation by administration
and by contract

Maintenance work for bridges consists of repairing bridge structures,
protecting the banks and providing safe facilities.

Maintenance methods and necessary equipment for the maintenance work
under administration by Shefa subdivision are as follows:
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(1)

(2)

(3)

Unsealed Coral Road
Work items

Figure 2.2.2-5 shows standard cross sections, Table 2.2.2-4 shows
technical specifications and necessary equipment.

@ Light maintenance . Grading, Patching Potholes
(Standard cross section Type-1, 2)

@ Heavy maintenance  : Regravelling
' (Standard cross section Type-5, 6}

® Cleaning streets - Grass cutting, cleaning road surface
and side ditches

Methods and equipment componeats

Table 2.2.2-5 shows methods and equipment components.

Sealed Road
Work item:
@ Patching . Patching potholes
(refer to Figure 2.2.2-6)
@ Cleaning streets - Grass cutling, cleaning road surface

and side ditches
@ Seal patching and new construciion

Seal patching and new construction is implemented by contract,
therefore it is unnecessary to consider equipment for this in the
Project.

Figure 2.2.2-6 shows the standard cross section of the patching
method used. Table 2.2.2-7 shows technical specifications and
necessary equipment.

Bridge

Maintenance methods and necessary equipment for bridges are
included in gravel roads and scaled roads, which cover the work
items. - S T
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Trimming of cdges and removal of loose material

Reinstating the hole by gravel or fine crushed rock and compaction

Sealing surface

Figure 2.2.2-6 STANDARD CROSS SECTION OF PATCHING POTHOLES
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2.2.2.4 Study and Examination of the Request (Equipment Procurement)

Construction capability of the PWD and necessity of procurmg equipment
were assessed as follows; :

1. Sprayed seal pavenent and resealing work has not been performed yet
by the administration (PWD) and they have no equipment of their
own for construction thereof. However, if improvements of the Project
road are to be paved with sprayed seal, the work will be undertaken by
the Government of Japan. Any other road paving needs will be carried
out by the private sector. Therefore, equipment for construction
thereof is not considered to be necessary.

2. Maintenance and repair of sprayed seal pavement {especially pothole
patching) should be done by the PAVD. However, they have equipment,
therefore, according it should be procured.

3. Coral road; mainly grading and regravelling works are being
constructed and maintained with existing equipment. However, the
equipment is insufficient in number and some are superannuated,
hampering a smooth execution of work.

Based on the above consideralions, the purpose of procuring equipment is

set up on;

1. Light maintenance for the unsealed coral road,
2. Heavy maintenance for the unsealed coral road,
3. Patching work for sealed road,

4. Cleaning streets.

At first, the necessary number and type of equipment for each work item
above was examined and the amount owned equipment in Shefa
subdivision was compared with the necessary amount. Then the deficit
anumber of each type of equipment was obtained. Tables 2 22-8,2229
show the necessary equipment and number.

Considering the above discussion and other factors such as the degree of
aging and availabitity of leased equipment, the equipment procurement plan
was discussed between the Basic Design Study Team and the oﬂic!als from
the PWD.

The latter made a final request as shown in Table 2.2.2-10.
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Table 2.2.2-10  FINAL LIST OF EQUIPMENT REQUE STFD BY THE

GOVERNMENT OF VANUATU
ITEM SPECIFICATIONS QUANTITY
1. Motor grader blade length : 3 7m, with ripper lr
2. Wheel loader 1.2n¥ buckéi, with shovel 1
3. Dump truck 4.0 MT, standard type 1
4. Flat bed truck 4.0 MT, with crane 2,900kg 1
5. Water tank truck 3,800 liter capacity ]
6. Baby roller 0.5 MT 1
7. Plate compactor 50-60kg 1
8. Asphalt sprayer 200 liter, kerosene heating type 1
9. Chain saw cutter length : 50cm 1
shoulder support,
10. Grass cutter l
cutter diameter : 23cm
1. Doubte cab cargo truck 4 x 2, double cabin

1

. Spare parts

Lump sum
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2.3 Basic Design
2.3.1  Design Concept
23.1.1 Road Improvement
{1) Road Classification
The Project consists of the improvement of the existing road and the
new road construction in a mountainous area. The important factor of
road classification is to retain acceptable sight distances.
The study team held discusstons with the PWID taking account of the

importance of the road, traffic volume, topographic condition and
sight distance and finalized the following road classification.

Design Standard Station
& CH 6.000km~ CH 5.068km | CH 5.068km~CH 14.200km
Road Design Class 1 11
Traffic (ADT) 1,000 ~ 300 360 ~ 100
Teraine _ Rolling Mountain
Design Speed 80km/h 60 knvh
(2) Road width
CH 0.000km~CH 5.068km : 3.5mx 2 {carriageway) +

1.0m x 2 (road shoulder) = 9.0m

CH 5.068km~CH 14.200km  : 3.0m x 2 (carriageway) +
: C 1.0m x 2 {road shoulder) = 8§ .0m

(3) Road alignment (vertical and horizontal)
The realignment of the existing road section is designed to follow the
existing road as closely possible. The alignment of the new road
section is designed to follow the existing topography considering
economic factors.

(1) Compoﬁenls of the pavement

The thickness of each component is designed upon the test results of
CBR.
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(5)

(6)

(7)

8

The pavement type

The pavement type is designed based upon terrain, soil condition,
traffic a volume and social condition.

Drainage facilities

¢ A side ditch is planned, to be prowded along thie border of the cut
portion.
o Culvert: There are seven existing culveits along the existing
section. :
Culvert works consist of the following:
+ Provision of new culverts;
+ Lengthening of existing culverts;
+ Replacement of exisling culverts;

Cut and embankment

o Slopegradient  : 1 :2at embankment
1:0.25 at cut
o Bench cut : One bench (width : 0.5m) at the bottom

more than 2m vertical height
One at bottom and additional one (width ;
0.5m) more than 5m vertical height

Road facilities and accessories

¢ Intersection 9 spots
A grade intersection is proposed along the
Project road.

o Delineator . Installation of a delineator is proposed for

safety along all curves.

o Sign boards
Installation of guide signs and warning signs are proposed for
safety and comfert along the Project road.

o Road markings

Road centerlines and the sudc]mcs ar¢ proposed for all sections of
the Project road.
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(9) Environmental aspects

The following considerations are proposed for environmental aspects
at each stage.

Design Stage

(D Bench at cut portion.

@ Lining (stone masonry} is proposed at the scction of the cut
(more than 3% grade) for scour-prevention.

@ The terminal treatiment at the boitom of ditches is designed as
follows. :
o For a gentle stope ditch : refer to Figure 2.3.3-8
s For a steep slope ditch : refer to Figure 2.3.3-9

@ The diameter of the culvert pipe is designed as 900 mm, in
consideration for manual maintenance. -

(D Traffic control is essential 1o protect the travelling public,
workmen, plant, equipment, and the work itself.

@ It is necessary to prevent run-off of deleterious material during
the construction work.

After turn over

(D Appropriate road maintenance work is necessary, to be carried
out by the PWD.

@  Appropriate bridge maintenance work is necessary, to be carried

out by the PWD.

(10) Safety facilities of Teouma and Rentapao bridges

Considering the existing condition of both bridges, at least the
following safety facilities should be installed, to improve their safety
situation.

Spraying seal coat is proposed, for surfacing the bridge deck.

New handrails are proposed, to be installed for both bridges.
Guardrails and warning signs are proposed, to be installed at
approach roads for both bridges. :
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2.3.1.2 Equipment Procurement

The basic policy in the selection of equipment type and number is as
follows:

(1) Useof Equipment

Spread sealed pavement work is mostly implemented by contract. If
the improvement of 14.20 ki section in Ring Road is undertaken by
the Government of Japan, it is deemed that therc is no other urgent
demand of construction of spread sealed pavement. Therefore, the
equipment for spread sealed pavement is omitted. The intended uses
of the equipment are as follows:

¢ Light maintenance for gravel road (mainly grading)

¢ Heavy maintenance for gravel road {mainly regravelling}
+ Maintenance for sealed road (mainly packing pot holes)
¢  Cleaning streets

(2) Types and Numbers of Equipment

Considering the composition of an equipment fleet necessary for the
above uses, the following components are selected:

- Missing equipment.

- Equipment needing costly maintenance due to age, or those
expected to become unserviceable in near future.

Equipment so frequently used that the capacity of the tlect can be
increased as a whole if additionally units arc procured.

2.3.2  Design Criteria
2.3.2.1 Road Improvement
(1} Road design standard
AUSTROADS’ standards have' been ad-opted for the Project as the
result of discussions between the Study Team and the Government of

Vanuatu. The recommended design standard for the Project road is
shown in Table 2.3.2-1.
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(2) Pavement design
A double coat spray seat is proposed for the surface pavement based
on traftic and local characteristics (subtropical climate, coral island,

local structures).

Base course is designed from the result of CBR Tests as follows.

Chainage Dsesign Basc Sub Base Select Fill
ARAES CBR | CBR=80 | CBR=30 | CBR=I5
CH 0.000km~CH 5.080km 3 150mm 200mm —

CH 5.080km~CH 6.450km 3 150mm 150mm 200mm
CH 6.450km~CHI11.700km 5 150mm 200mm -
CHI11.700km~C1{12.725km 3 150mm 150mm 200num
CH12.725km~CH14.200km 3 150mm 200mm [

(3) Drainage system

o From the analysis of last 10 years rainfail data, the design should
be for a rainfall intensity of 1,306mm/h.

e  Anearth ditch will be installed at the border fine.
Masonry lining wnll be instalted at the fast cucrent pomon for
scour-prevention.

s 13 spots of culvert have been added to the dcsrgn addmg to the
20 spots de-s;gned by PWH, 1995.

2322 ]:qu1pment Procurement

The type and spemﬁcatmn of equipment ar¢ determined so as to conf orm to
the intended use in this Project. The following are the equipment which are
commonly assigned to cach specific use:

Wheei loader - This is used to load materiais and e\(cavatc for
drainage facilities. For this purpose, the shovel is
attached thereio. '

' Cargo truck - This is used for hauling maintenance equipment.
' : For this purpose, a crane is attached thercto.

Motor grader - This is used to rescarify the existing road surface

for grading. For this purpose, a npper is attached
thereto.
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2.3.3 Basic Pesign

23.3.1 Road Improvement

N

)

(3}

&

Horizontal and vertical alignment

Design Speed
o+ CHOO000km ~ CHS5.068km . 80 km/h
e CII5068km ~ CHI4.200km o 60 knvh

Sight distance, vertical alignment and horizontal alignment are
designed, based on AUSTROADS’ standards for the above design
speed. The resulis are shown in Appendix-6.

Run-oft at the beginning point and end point
A revised design of the grade for run-off is shown in Figure 2.3.3-1.
Pavement Lype and components

s  Spread seal pavement is proposed, considering the traffic volume
and local condition of construction in Vanuatu. (refer to Figure
2.3.3-2)

o  The pavement components are designed, based upon the results of
the CBR test. (refer to Table 2.3.3-1)

Typicat cross sections of the Project road are shown in Figure 2.3.3-3
~ 6.

Drainage (side ditch)

e The run-off velocity at the side ditch at cut portion depends on the
 gradient of the side ditch.
Earth ditches are proposed at areas of less than 3% gradient.
Lining (Stone Masonry) is to be installed at areas of more than
3% gradient and more than 2.0 M/S mn-off velocity. (refer to
Figure 2.3.3-7) '

‘e Thc structure of the side ditch outlet is designed to prevent

scouring.
.+ Gentle slope portion.  :  refer to Figure 2.3.3-8
"+ Steep slope portion  :  refer to Figure 2.3.3-9
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REVISED DESIGN_OF GRADE

nnnnnn Originat Design
————  {Revised Design)

Begining point Run--off

End point Run—off

1P=27.020
CH=13* 812" 000

_ P=5930
825y CH=14* 2137000
SO N\ gueseon
. (i=-0.3947) =

IP=6.140

_ IP=51
CH=14* 069" 000 (1P=5.624) !

(CH=14" 200" 000)

EP

Figure 2.3 3-1 REVISED DESIGN OF GRADE FOR RUN-OFF
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COMPONENTS OF ROAD PAVEMENT

Sprayed Seals
{ Biluminou Surfacing

- Base Course

d
A A A
e e s

KRR cra R
i
: ,

- Sub-base Course

Selected Fill

Subgrade

Sprayed Seals Biluminous Surfacing

Work Sequence and Material Components

® Aggregate e g du (tpoq@oc O°° Q

® Bituminou Binder

Seals ' _ N
: @ Aggregate QO @OO Final Conditien

@ Bituminou Binder

EERULOF Y0 LY Pl Dol S LSy )

_ @ Cover Aggregate
Primerseal o .
(@ Biluminou Binder

Figure 2.3.3-2 SPRAYED SEALS BITUMINOUS SURFACING
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Deslgn Base Sub Base | Selected Fill
CHANAGE | o
©" | CBR| cBReg0 | CBR-30 | CBRIS
(D) ctooo~st050 | 5 | 150mm | 200 mm -
@) stos0~6450 | 3 | 150mm | 150mm | 200mm
®lstaso~18700] 5 | 150mm | 200mm | —
Dlk00~12725| 3 | 150mm | 150mm | 200mm
G~ 5 | 150mm | 200mm | —
. 14,200 o
5,050 - 1,400 5,250 1,025 1,475
{BR=5 CBR=3 CBR=5 CBR=3 CBR=5
® ® ) @ ®
W=3.5m+3.5m W=3.013.0 W=3.083.0 W=3.043.0 W=3.0:¢3.0

Type Of
1,2,3,4 5

Cross Section

Table 2.3.3-1 RECOMMENDED PAVEMENT DESIGN
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CBR-5

(STRAIGHTS) CH 0.000km ~ CH § 050km
€H 13,420k ~ CH 12.200km

Formation 9,000 {8,000)

1,500 sg‘oulder

T T 000

Bituminous Seal 7,000 (6,000) shoui&jr
3,500(3,000) _ _ 3,500(3,000) _|1.000
i
Surface Course Bose Course{CBR80)
l t=150mm
_—~3.00% =3.00% _ Sub Bgse Course(CORN(

{t=200mm

500

'y
\Correct:on Cburse If Required

=Sub Base Gourse{CBRIO)

Embankment I
Remo»_fgl of Top SOII Existing Pavement Removal Of Top Soil
TTTTEI0mm T 12306mm
Type—2
CBR-5 {ON CURVES) CH 0.000km ~ CH 5.05Ckn

CH 13.470km ~ CH 12.200km

Formation 9,000 +widening (8.000+wideaing)

1,500 sﬂ'_l‘ouider Bituminous Seol 7,000+widening shouldey
11,000 (6,000 +videning) 1,000
W/2,  3.500(3,000) — 3.500(3,000) w/1
Bose Course(CBRBO)
' | t=150mm
Surfacd Course i . : :
Cul 11 . Sub Base Course{CBR3(
. supeflevation (=200mm

\\\\\\\

_Embankment

Rermoval Of Top Soi

Existing Pavemenl Remaval Of Top Soil

t=300mm

Figure 2.3.3-3 STANDARD CROSS SECTION (TYPE-1 AND 2)
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Berm Stoir < 2,000

CBR-5

lype=9

CH 2.300km ~ CH 2.900%m
CH 3.700km ~ CH 4.100km

Formation 9,000

qhould_er Bituminous Seal 7,000 ‘—shculder
1,000 3,500 , 3,500 1,000
Base Course(CBRBO)
t=150mm
6007 ~3.00% ' ~3.00% Sub Bose Course(CAR30)

—————

Removal Of Top Soit t=300mm

1=200mm

CBR-5

Type=4

CH 2.300krn ~ €H 2.90Ckm -
CH 3.700km ~ CH 4.100km

Formaotion 9,000

1500 shoulder Bituminous Seal 7,000 __s!ioulder
1,000 3500 .. 3500 1,000

Cut Noturol Ground

,?:_/ ‘;/%‘_‘\_ Sub Base Course(CBR3D)

P W a e T - {=200mm

al M‘:-q..___‘ .

N ,’%/)'})'XO PATASIL) A ‘\k Embankmeant

; Bose Course(CBR80) ?ﬁ\ '

t=150mm

8?[[‘9}'?' Of Top Sczi! t=300mm

Figure 2.3.3-4

STANDARD CROSS SECTION (TYPE-3 AND 4)
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oot/

Type—o

CBR-3 (STRAIGHTS) CH 5.050km ~ CH 5.450km
Formation 8,060
1,500  shoulder Bituminous Seal 6,000 shqgl_d'_q}
B = | Base Course(CEREQ)
/1= 150mm
Sub Base Course{CBR30)
l 1=15Cmm
5y 500 s S A Select Filt (CBR15)
o Vv J——«ia’:—\ t=200mm
2 - _ﬁ:
Correction Course
Embankment

If Required=Select Fill (CBR15)
|

Embankment

Rernoval Of Top Soil Existing Pavement Removal Of Top S_gil
{=300mm T 1=300mm
Type—56
CBR-3 (STRAIGHTS) CH 5.450km ~ CH 6.450km
CH 11.200km = CH 12.725km
Farmaticn 8,000
. 1,500 __srt:c;uider Bituminous Seat 6,000 shoulder
1000 3000 3000 |NO00

Berm Stair < 2,000
LAY

Nalurgl Ground

Bose Course(CBR30)
t=150min

ub Hose Course{CBR30)

150mm

, ‘_T‘“\ _ t=
: /\;%aﬂ ﬂ/ / Select Fill (CBR15)
i ; 200rmam

\

Y7
V7

Embankment

fmoval Of Top Seit t=300mm

t
s .
i \‘\k\\\gﬁx H\._Q.\\__

Figure 2.3.3-5 STANDARD CROSS SECTION (TYPE-5 AND 6)
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2 Berm Stair € 5,000

Type—7

CBR-5 (STRAIGHTS) CH 6.450km ~ CH 11.700km
CH 12.725%m ~ CH 13.450km

formotion 8,000
1,500 VJE@_[der Biluminous Seol 6,000 shouldef
| .000 3.000 e ‘_7:}.000 ‘,000

]

f{:\

Naturol Croufnﬁ_
: O e e 1 2 Y e (.9 N N
) , 7:2
»
Bose Course(CBRBQ) ; Embankment /" M R e
{=150mm
Sub Base Course{CBR30)

l=200mm

Removal Of Top Soil 1=300mm

Figure 2.3.3-6 STANDARD CROSS SECTION (TYPE-7 )
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SIDE DITCH QUTFALL

|

TYPE A
Shoidder
; 3624 1090
-t 50t 1
e |_[_m_m4g1. i |
i I 1
T T . — u
e v ‘30
o v
L4 1
!’.JI__._tm_ :J 187
600
A-A B-8
Sefuild S uetsid

Figure 2.3.3-8 TREATMENT FOR THE TERMINAL OF SIDE DITCH (TYPE-A ) |
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Figure 2.3.3-9 TREATMENT FOR THE TERMINAL OF SIDE DITCH ( TYPE-IB3 )
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{5) Culverts cross road

e 3 existing culverts out of the 19 will be replaced. (refer to Table
2.3.3-2)

o 13 additional culverts will be newly constructed at the
embankiment section (Typical cross section : Type-3) (refer to
Table 2.3.3-3) '

s A diameter of 900 mm is proposed for the culvert pipe, to make
manual maintenance work convenient.

Table 2.3.3-2 REVISED DESIGN OF CULVERT CHAINAGE

Culvert Original Design Revised Design
~_No. Chainage Chainage
, . :
1 0026 | 0.026
2 0.200 *0.157
3 1.018 1.018
4 1.258 *1.204
5 1.621 ' * 1.650
6 2.803 2.803
7 3.021 - 3.021
3 3.352 3.352
9 3.770 3.770
10 ) 5.282 5.282
11 6.017 6.017
i2 6.175 6.175
i3 6.4006 6.466
i4 8.252 8.252
15 8.550 8.550
I N 9328 0.255
17 10.096 10.096
18 10.438 10.438
19 11.475 11.475
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{6) Intersection

9 intersections are proposed for the Project road. Table 2.3.3-4 shows
the location and road width.

Table 2.3.3-4  LIST OF INTERSECTIONS

No. Chainage Side Width
K m Pavement

1 2.050 R 6.0 {4.0)

2 4,050 L. 6.0 {4.0)

3 4 413 L 50 (3.0)

4 4 425 R 6.0 (4.0} -

5 5.600 R 80 (6.0)

6 5.700 L 50 (3.0}

7 7.565 L 80 (6.0)
R 13.411 R 8.0 (6.0)

9 13.525 L 8.0 (6.0)

(7} Doorway

There are 41 house doonways and path approaches along the Project
road.

Their locations and the widthes are shown in Table 2.3.3-5. Side ditch
(pipe) is provided in front of the doonways if drainage facilities are
located along the road. Figure 2.3.3-10 shows the typical structure of a
side ditch.
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Table 2.3.3-5 LIST OF DOORWAYS

No. | PSS | gigo | Wil | o | Chainage | g, | Wide
] 0.284 R 70 | 21 1.729 L 4.0
2 0.285 L 40 | 22 1.790 R 5.0
3 0.310 L 40 | 23 1.807 R 10.0
4 0.312 R 50 | 24 1.827 R 10.0
S 0.347 R 60 | 25 1.912 L 8.0
6 0.393 L 35 | 26 1.916 R | 50
7 1.067 R 40 | 27 1.927 R 4.0
8 1.147 R a0 | 28 2.006 R 9.0
9 1.267 R 40 | 29 2.055 L 5.0

10 | 1348 L 50 | 30 { 3609 L | so0

1 1377 | R 50 | 31 4.196 L 7.0
12 1.416 "R 30 | 32| 4524 L 4.0
13 1.439 R 8o | 33 4.565 L 12.0
14 1.460 R 8o | 34 4572 R 10.0
15 1.501 R 40 | 35 4.913 L 5.0

16 1.560 L 30 | 36 4.950 R 6.0
17 1.593 R 40 | 37 6.270 L 7.0
18 | 1619 R | so | 38 6.432 L 4.0
19 1.686 R 50 | 39 6.479 R 4.0
20 1.714 R 50 | 40 3.099 L 5.0

41 8272 L 30
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Figure 2.3.3-10 TYPICAL SIDE DITCH FOR DOOR WAY
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(8

()

Teouma and Rentapao bridges

o Prowswn of guard rails to !he road approaches.

o  Removal of spalled topping concrete 1o bridge deck and provision
for new deck wearing surface.

» Provision of new hand rails to both sides of the deck.

The comparison of material and method

The comparison of necessary material and method for the Project is
shown in Table 2.3.3-9.

2.3.3.2 Equipment Procurement

(1

&)

Equipment types and numbers

Equipment types and numbers should be decided, taking into
constderation the appropriate composition of the equipment fleet. This
involve, its purpose of use, the condition of the existing equipment,
availability of the equipment owned by private leasing companies, etc.
The study thereon was made through discussions between the Basic
Design Study Team and officials from the Government of Vanuatu,

The equipment finally proposed and its main intended use are
sunmarized in Table 2.3.3-6.

Specifications of proposed equipment

The type and specifications for the proposed equipment was
determined according to its intended use, as presented in Table 2.3.3-7.
The specifications are indicated in accordance with JAPAN’S
CONSTRUCTION EQUIPMENT SPECIFICATION MANUAL 1992,
Japan Mechanized Construction Association.

Calculation of a spare parts ratio based wvpon each piece of
equipments’ price.

A Equipments’ basic price  (Yen)

B : Annual working hour (Hour)

C : Rentalcost (Yen/Hour)

D : Annual consumption ration
D=Cx06xB+A{%)

E : Eftective period (Year = Life year x 1/3)

Spare paits ratio (pcrcentage as compared with A) :
DxE=Cx0.6xB~+AxE(%)
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The spare parts ratio was computed for each picce of equipment as per
the calculation above. The results figures are shown in Table 2.3.3-8.
The spare parts should be selected carefully to avoid waste. The
following are recommended as the major components of the spare
parts:

¢ Pars specified in the Maintenance Manual, to be replaced during
pertodic inspection

s  Consumable parts such as cutting edges, teeth, tires, springs, etc.

e Electrical parts

e  Necessary pails for disassembly/reassembly, such as overhaul kits
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Table 2.3.3-8 SPARE PARTS RATIO IN NET PRICE OF EQUIPMENT

| Equipment B Specification 7 F-Sparc f(’;’r)t)s Ratio
Wheel loader with shovel iBL{C}(Et cap. I.2m’ 16
Dump truck Loading cap. 4t 19 ]
Cargo truck with c.rane_ ______,,j t, crane cap. 2.91 16
Motor grader with ripper Blade length : 3.7 m 16
Vibration roller Net weight 0.5~06t 17
flale compactor Net weight 50 ~ 60 kg 18
Asphalt sprayer Kerosene 200 it 17
Water tank truck Tank cap. 3,800 l_i%____,_ 17
Mower {shoulder harness) - Culter diamti:“lfi 230 mm 24
Chain saw Cuiter tength 500 mm 23

Pick-up truck {(double cabin)

Loading cap. 1,250 kg

19
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Table 2.3.3-9 THE COMPARISON OF NECESSARY MATERIAL AND METHOD

Work Itein

General Local Method

_ Proposed Method

Reasons

Read pavement

Side ditch

Cross and culvert

Cross pile al
intersection

Cruss pilke at doorway

Gunite-shooting for
slope

Road marking

Traflic sign boacd

& Single or double coated
sprayed seals

e Existing condition of
the Project read is
uns¢aled

o Removal of road surlace
by grader

o A few cases is found
@ Very rarc case
& \Bry rare case

» No existing method

® Noi general

. [nsmlléd at sonie spot -

e Double coated sprayed
seals is proposed for the
Project road

¢ Basc course and sub-
base course is proposed
to be spread

® Faph difch

® Masonry lining (more
than 3% gradient)

e Installed at 32 spots
{& 900 mm)

& [nstalled at 9 spots
(¢ 450 mun}

® Installed at 41 spots
(¢ 400 mm)

¢ Wide scale slepe nmore
than 5 m height
(thickngss : 5 cin)

& Marked in whole read
section
(line width : 15 cm)

* Instalied at necessary
spot

# No cxisting asphali
plast

¢ No local material for
asphalt paveinent

e Course material is
available in local

e Protection for pool and

erosion of road shoulder

* Prolection for vertical
erosion of ditch by
nasonry

& Protection for pool and
erosion of road shoulder

& Protection for poo! and
erosion of road shoulder

® Keeping smooth driving

® Protection for slope
failing

* Trallic safely

* Traffic safety
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(3) Procurement plan of equipment
The equipment is planned to be procured from Japan, taking into
consideration the quality, the price and the delivery time, in the cases

of Vanuatu, Australia, Singapore and Japan.

Therefore, the price is estimated in accordance with the standard
Japanese estunates.

(4) VAT (in Vanuatu)

VAT is deducted from the terminal charge in Port Vila and inland
transportation.

(5) Terminal charges in Port Vila

The items whose expense is to be shouldered by the both
Governments are shown as follows:

__Cargo handling charge

Terminal charges __i  Wharfage -I_By Japan

L __Storage _

| Custom clearance fee - by Vanuatu

Custom clearance fee for equipment . approximately 90,000 VATU '
2333 Work Volume

~ The work volume for the Project is shown in Table 2.3.3-9.
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Table 2.3.3-10 WORK YOLUME
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- Work Item Unit | Volume Remarks
Clearing trces, Grubbing lot 1} 10.2 ha, 6.5 km Total length
Temporary Work lot I ]
Cut R B R L
Fill m’ 28,500
Stripping top soil | ni | 108,700 [t=30cm
Earth work | Excess material ni 80,600
Retaining masonry ni 377 -
Slope gunite shooting ni 3,822 | thickness : 7em
Others lot | | including removal of surplus soit
Base 150 mm, Sub 200 mum ki 11,775 | Design CBR 3
Pavement Base 150 lt.nm, Sub 200 mm km 2,425 ) Design CBR 3
work Selected Fill 200 mm ’
Spray | Project road m 14200 | arca : 93,000 mi
seal Access road spot 41 | compaction basc course ]
Side dutch | Earth diich m 11,640
Lined ditch m 5,240 ]
Terminal | Type | spot 75
{realment
Drainage .
Facility olf side Hpe2 spot 10
ditch o
Culvert spol 321 ¢ 900 mm
Cross drain pipe at access road spot | 41| 363 mtofal lengih, ¢ 400 mm
Cross drain pipe at interseclion spot 9 1 111 m total length, & 450 mm
Road marking ﬁl 17,260 | line width : 15 cm
Sign boards spot 29| ISTOP} , IGive wayl , FStecp
Road descent] ctc.
accessory | Intersection spot 9 | grade intersection without signal
| Access road spot 41 | doorway |
Delineator piece 544 o
Safely Scal on surface of deck w_ | 137 | Teouma, Rentapao a
facility of | Hand rail m 51
bridge Guard rail n 146 |
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