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Source: JICA Study Team

Figure 4.5.4 Percentage of Average Benefit by Priority Projects to Household Expenditure
4.6 Project Profiling

4.6.1 Project Profile of Priority Projects

The overall result of this study was the compilation of project features and aspects for each priority
project into the project profile for that particular project. Each priority project was summarized as a
profile in the following items; project background, overall goal and project purpose, justification of
the project, scope of the project, implementing agency and other stakeholders, implementation
schedule, project cost, possible financial source, related activities and requirement for
implementation of the project. The scope of each project was detailed in a separate table,
including project road length, design condition, typical cross section, geometric standards,
pavement structure, and so forth.
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Table 4.6.1 Project Profile (Upgrade of NR-9)

Project Name

Upgrade of NR-9 [ SN [ N-1-NR9

Project
Background

The location of Lao PDR offers strategic prospects, transforming itself from “land-locked” to
‘land-linked” country particularly by developing international infrastructure networks. In this respect,
road links, in particular, are of vital importance. The transport system in Laos significantly depends
on the road network, and is critical for national integration, and is also highly valued for improving
accessibility to surrounding countries. Especially the East — West Corridor between Vietnam and
Thailand is essential in securing access to the sea ports. In addition, the improvement of the road
network is domestically important for improving accessibility of the rural communities to the livelihood
assets e.g. goods, services and opportunities; and for realizing the potential of economic growth.

The Government of Lao PDR has made intensive efforts to improve the trunk road network in
Southern Lao. These efforts include road improvements along NR-13 (South), NR-9 and construction
of the Second Mekong Bridge, under the support of both bilateral and multilateral donors, such as
ADB, World Bank and JICA. In spite of the afore-mentioned, there is still need for significant
injection of funds into road rehabilitation/development in Southern Lao. Unpaved roads and
un-rehabilitated bridges, frequently observed in the Southern Lao, all contribute to the deterioration
of the road network, hence hindering trade of both goods and people. As such, the economic
development of Southern Lao lags behind that of the other regions in Lao PDR.

Overall Goal and
Project Purpose

Overall Goal:
To promote international/domestic traffic along the East-West Corridor and to generate
economic growth in the GMS/Laos.

Project Purpose:
To reduce travel time and transport costs along the NR-9 and to establish a safe and reliable
road network, hence promoting trade of goods and passengers along the East-West Corridor.
To improve accessibility to social infrastructures, markets and public transport services and to

Justification of the
Project

enhance income and employment opportunities, hence reducing poverty along the NR-9.
Consistency with | «  Previous National Socio-economic Development Plan (2006-10) set major
Upper Plan goals and targets, including strengthening socio-economic infrastructure
as fundamentals for development. The draft National Socio-economic
Development Plan (2011-15) sets development directions, including
strengthening international cooperation and integrating the economy into
the regional and global organizations.

In the Provincial Socio-economic Plan of Savannakhet, improvement of
roads and bridges in the rural area (2006-10) and elimination of poverty
and development of the local economy (2011-15) are set as focal targets
of the province.

There is development potential, industrial development in particular, along
the NR-9. For instance, Savan-Seno SEZ develops 4 SEZs along the
NR-9. Gold and copper mining at Sepon, which significantly contributes to
national economic growth, expands its production.

In this study, the road section of this project is selected as one of three
priority projects from among 16 long listed road and bridge improvement
projects.

Urgency of the
Project

An inventory survey by JICA's Follow-up Study on NR-9 found that the
road section of this project is considerably deteriorated and is in a
bad/poor surface condition. Due to the insufficient amount of maintenance
funds, the deteriorated road section cannot be properly maintained and
contributes to increasing travel time and transport costs and high
occurrence of traffic accidents.

A socio-economic survey was carried out at the sampled villages along
the NR-9. It revealed that there is an urgent demand for road
improvement to improve accessibility to social infrastructure and markets
and sustain the livelihood of the villagers.
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Necessity of the
Project

The road section of this project is part of the Asian Highway No. 16 and
GMS Economic Corridor (East-West Corridor). The design standards of
the Asian Highway (Class Il) suggest that this road section be upgraded
to AC surfaced roads to allow maximum load of 11.0 ton.

The international traffic observed along the NR-9, estimated by the traffic
demand forecast, will increase to 58% of the traffic and the NR-O is
expected to function as an important international corridor.

Based on comprehensive analysis by this study, the traffic volume of this
road section is estimated to increase to 8,500 vehicles (PCU) per day by
2025. The volume capacity ratio along the NR-9 will reach 0.55 by 2025,
showing the highest ratio among the long-listed projects.

Adverse Impact of
the Project

IEE study suggests that there would be no significant adverse impact
during the construction and operation of the project. Some critical
environmental factors to be carefully studied are (i) impact on regional
drainage system including irrigation for agricultural land, (ii) potential for
soil erosion along road bank, (iii) temporal water quality degradation
during construction period, (iv) roadside air quality and noise during
construction period, (v) worsened traffic safety during construction period,
and (vi) risk of soil contamination due to accidental spill of construction
chemicals.

Beneficiaries and
Benefits
generated  from
the Project

The road users along the NR-9 would be direct beneficiaries. 239,000
persons, including 82,000 persons under poverty, who stay near the
project site (within 5 km buffer) are potential indirect beneficiaries.
Amongst these people, there are 77,000 persons living in villages without
schools and 217,000 persons without hospital/clinics.

The result of the economic analysis on this particular project is
summarized below: EIRR= 11.9%. Thus, the economical validity of this
project is justified.

Economic benefits derived from the project would contribute to poverty
reduction. This project would contribute to generating income for 132,000
households in the eastern part of Savannakehet Province, where most
severe poverty is observed.

Scope of Project

Replacement of pavement for 43km of road and application of overlay for 31km of road along NR-9.
The scope of the project is detailed in separate table (Table 4.6.2).

Implementing Ministry of Public Works and Transport
Agency

Savannakhet Province, WREA, Traffic Police, Roadside Communities, Regional Tourism Industry
Other (long-distance bus company, hotel, restaurants and others), Cargo Company
Stakeholders ’ ’ ’
Implementation 2nd 3rd 4th 5th 6th 7th 8th - Year
Schedule Design Works

- BD |

- DD I

Tendering

- EN u

- Tender L

Construction

- Preparation L

- Works *

4-63




Preparatory Study for Inprovement of Roads and Bridges in the Southern Region in Lao PDR

EIA

EIA/EMP/RA N
P
License
(Land

Acquisition) —

Project Cost

Construction cost: 3,305 million yen

Design and supervision work: 198 million yen
Administration cost: 66 million yen

Total cost: 3,569 million yen

Possible Financial
Source

The Government of Japan

Related Activities

JICA is to conduct the basic design for the project and the scope of the project will be finalized,
including the project cost.

Requirement

Planning
Requirement

The following surveys may be required: Topographic survey, Pavement
condition survey, Geotechnical survey (boring), Hydrological survey and
Traffic survey.

Technical
Requirement

N/A

Environmental
Requirement

Environmental approval shall be obtained prior to construction, by
conducting either IEE or EIA. Type of environmental study for official
environmental approval is determined at Project Screening Process with
WREA.

It is recommended that discussions be held with WREA about Project
Screening Process to determine ToR of relevant environmental study after
upgrading outline of NR-9 is finalized.

Source: Prepared by JICA Study Team
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Table 4.6.2 Scope of Project (Upgrade of NR-9)

Scope of Works

Improvement of Pavement Structure and Rehabilitation

(1) Length

Replacement of pavement for 43km of road and application of overlay for 31km road along
NR-9

(2)Design Conditions

Road class:Class Il (3000~8000PCU/day),
Design speed:100km/h(Flat), 70km (Rolling) ,50km(Residential)

(3)Cross-section

Rural ¢ Residential
11001200
500 : 600
0.50] X 1.50 250 2 50 250 0.50
Unpaved Paved Carriageway 1 Carriageway Paved Unpaved
Shoulder Shoulde i Shoulder Shoulder
1
i
== 2 0 0,
E 1:
1
"% - ; >

Total width:11-12m=0.5m(Un-paved shoulder)+1.5m(Paved shoulder)+3.5m x 2 (Carriageway)
+2.5m (Paved shoulder: Residential) +0.5m (Unpaved shoulder)

(4)Geometric
Standards

Cross-fall
Min horizontal curve applied:R=200m, Max. Grade:5.0 - 7.0%

(5)Pavement Structure

AC: t=5cm Overlay (AC): t=7cm

Overlay (AC): t=7cm Overlay (AC): t=Tcm

S R L L Existing Pavement Replaced by DPWT

Subbase (CR) t=30cm

e
s

Subbase (CR) 10~30cm

A T T T T

Carriageway:AC, Shoulder: BTB
Design Life: 20 years (subject to deviations in traffic demand forecasts)

(6)Drainage Facility

Type:side ditch, transverse pipe culvert, Design method:Rational formula, Design rainfall
intensity:120mm/h  (5year return period)

(7) Reference Index

Crack Ratio including DBST patching by Section (Follow-up Study)

Phase-1 Phase -2 Phase -3
Phse Xeno- Muan Pharan- MuanPhin- Total
MuanPharan Muan Phin Densavanh
Donor Japan ADB
km % km % km % km %
Serious 22 30.14 | 10 16.95 11 13.92 43 20.38
Bad 13 1781 | 16 2712 2 253 31 14.69
Fair 38 5205 | 33 5593 | 66 83.54 137 64.93
Total 73 100.00 | 5 10.00 | 79 100.00 211 | 100.00

Source: Prepared by JICA Study Team
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Figure 4.6.1 Project Profile (Upgrade of NR-9)
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Table 4.6.3 Project Profile (Construction of Sedone Bridge)

Project Name

Construction of Sedone Bridge [ SN [ N-2-NR15A

Project
Background

The Sedone Bridge is located in the middle of the road section of the NR-15A, where there is a river
crossing point at the Sedone River. The NR-15A is expected to accommodate the inner and
inter-regional traffic, generated from Saravane Province. It is also expected to become the
international corridor which accommodates international traffic between Thailand and Vietnam, when
the on-going improvement project of the NR-15B is completed, and to provide the alternative
international route of the East-West Economic Corridor.

However, the NR-15A is often impassable, due to the flood of the Sedone River, where the existing
sunk bridge is located and the small ferry boat operates during this flood season. The NR-15A is
expected to accommodate more traffic when the NR-15A is improved under the ADB/13 project.
Thus, the river crossing point of the NR-15A may become the bottleneck and which hinters the
development of the regional economy.

The construction of the Sedone Bridge, together with the road improvement of the NR-15A, will
contribute to reduction in the vehicle operating costs and travel time, through diverting the traffic from
the NR-16 and NR-20 and therefore, contribute to revitalizing the regional economy of Saravane
Province.

Overall Goal and
Project Purpose

Overall Goal:
To promote regional economic growth, especially that in Saravan Province, and alleviate
poverty in Saravane Province, one of the poorest provinces in Laos.

Project Purpose:
To reduce travel time and transport costs along the NR-15A and to establish a safe and reliable
road network, hence promoting trade of goods and passengers to/from Saravan Province.
To improve accessibility to social infrastructures, markets and public transport services and to

Justification of the
Project

enhance income and employment opportunities, hence reducing poverty in Saravan Province.
Consistency with | «  Previous National Socio-economic Development Plan (2006-10) set major
Upper Plan goals and targets, including strengthening socio-economic infrastructure
as fundamentals for development. The draft National Socio-economic
Development Plan (2011-15) sets development directions, including
socio-economic development of the country, by balancing economic
growth and socio-cultural development.

In the Provincial Socio-economic Plan of Saravan, improvement of roads
and bridges and promotion of export of local products (2006-10) and
development of tourism and service industries (2011-15) are set as focal
targets of the province.

There is also potential of industrial development. Saravan, has existing
and prospective mines of coal and ironstones.

In this study, the road section of this project is selected as one of three
priority projects from among 16 long listed road and bridge improvement
projects.

Urgency of the
Project

A preliminary hydrological survey found that the water level of Sedone
River fluctuates between 10-12 meters throughout the year. A rapid
increase in water level and flow rate is frequently observed during the
rainy season. Several causalities are often reported at the project site. In
August 2010, one passenger was washed away by the flood and drowned
to death.

The existing bridge is a submerged bridge and is not passable during the
rainy season, totaling between 1-3 months in a year. A ferry boat operates
when the bridge is not passable.

A socio-economic survey was carried out at the sampled villages along
the NR-15. It revealed that there is an urgent demand for road and bridge
improvement to improve accessibility to social infrastructure and markets
and sustain the livelihood of the villagers.
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Necessity of the
Project

Together with NR-15A (to be implemented by ADB/13) and 15B
(implemented under local funding), the project bridge consists of an
alternative international corridor, connecting Thai-Lao-Vietnam.

Based on comprehensive analysis by this study, the traffic volume of this
road section is estimated to increase to 4,000 vehicles (PCU) per day by
2025. The volume capacity ratio along the NR-15A will reach 0.6 by 2025,
showing the highest ratio among the long-listed projects.

Adverse Impact of
the Project

IEE study suggests that both hydrological and hydrodynamic factors,
considering local river morphology, would be critical for proper design of
bridge and approach roads. Other critical environmental factors to be
carefully studied are (i) potential for soil erosion, (i) temporal water quality
degradation during construction period, (iii) roadside noise and air quality
during construction phase, (iv) worsened traffic safety during construction
period and (v) risk of soil contamination due to accidental spill of
construction chemicals.

Therefore, a future study is required to minimize the environmental impact
caused by the project by proposing mitigation measures.

Beneficiaries and
Benefits

generated
the Project

from

The road users along the NR-15A would be direct beneficiaries. 71,000
persons, who stay near the project site (within 5 km buffer) are potential
indirect beneficiaries. Amongst these people, there are 7,000 persons
living in villages without schools and 61,000 persons without
hospital/clinics.

The result of the economic analysis on this particular project is
summarized below: EIRR= 13.2%. Thus, the economical validity of this
project is justified.

Economic benefits derived from the project would contribute to poverty
reduction. This project would contribute towards generating income for
73,000 households in Saravane Province.

Scope of Project

Construction of 220 m bridge with approach road. The scope of the project is detailed in separate

table (Table 4.6.4)

Implementing
Agency

Ministry of Public Works and Transport

Other
Stakeholders

Saravane Province, WREA, Traffic Police, ADB (possibly, donor for 15A improvement), Roadside
Communities, Cargo Company

Implementation
Schedule

1st

2nd 3rd 4th 5th 6th 7th 8th - Year

Design Works

- BD
- DD

Tendering
- EN
- Tender

Construction
- Preparation
- Works

EIA

- EIAEMP/RA
P

- License

- Land
Acquisition

7

Project Cost

Construction cost: 1,029 million yen
Design and supervision work: 62 million yen
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Administration cost: 21 million yen
Total cost:1,112 million yen

Possible Financial
Source

Multi-lateral and bi-lateral donors

Related Activities

The whole road section of NR-15A will be improved under ADB/13. ADB is going to conduct the
project preparatory study to narrow down the scope of the project. The construction of Sedone
Bridge will be excluded from the scope of the project, due to the limited funds allocated by ADB.

Requirement

Planning
Requirement

The following surveys may be required: Topographic survey, Geotechnical
survey (boring), Hydrological survey, Environmental survey and Traffic
survey.

Technical
Requirement

N/A

Environmental
Requirement

Environmental approval shall be obtained prior to construction, by
conducting either IEE or EIA. Type of environmental study for official
environmental approval is determined at Project Screening Process with
WREA.

It is recommended that discussions be held with WREA about Project
Screening Process to determine ToR of relevant environmental study after
design of Sedone Bridge is finalized.

Source: Prepared by JICA Study Team
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Table 4.6.4 Scope of Project (Construction of Sedone Bridge)

Scope of Works Construction of Bridge with Approach Roads
(1)Bridge length /Span
220m=35m+50m+50m+50m+35m PC-Box Girder
(2)Width formation J 10,00
150 3.50 , 3,50 1.50
100 p5 030 ,1.00
Footpath . Fogtpath
Shoulder Carzlse;]geway : Carriag;\;;/?y Shoulder
__ 0 b — : —> -
Kerb |
Effective width:10m=1.0m(footpath)+ 0.5m(shoulder)+3.5m x 2(carriageway)
+0.5m(shoulder)+1.0m(footpath)
(3)Design Loads Live Load: H520-44 x 1.25
(4)Superstructure
» Structural type 5span continuous PC box girder type
» Erection method | Incremental launching method
(5)Substructure Two (2) abutments and 4 piers
(6)Foundation Spread foundation / Pile foundation
(7) Ancillary Facility Lighting, Newel post, Drainage facility
(8)Others Loading water supply pipe, electric pipe and telephone pipe for future extension
Approach Roads
(1) Length Right bank:200m, Left bank:200m
(2)Design Conditions | Road class:Class Il
Design speed:60km/h
Design traffic volume(1000~3000PCU/day),
Terrain:Flat,
(3)Cross-section Total width:11m=0.5m(Un-paved shoulder)+1.5m(Paved shoulder)+3.5m x 2 (Carriageway)
+1.5m (Paved shoulder) +0.5m (Unpaved shoulder)
(4)Geometric Geometric standards according to the design speed of 60km/h
Standards Min horizontal curve applied:R=200m, Max. longitudinal gradient applied:4.0%
(5)Pavement Structure | Carriageway:DBST, Shoulder: SBST
Design Spec.:Road Note 31, Design Life:10 year, Design traffic volume: Assumed based on the
traffic count survey
(6)Drainage Facility Type:side ditch, transverse pipe culvert, box culvert, etc.

Source: Prepared by JICA Study Team
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Figure 4.6.2 Plan and Profile (Construction of Sedone Bridge)
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Table 4.6.5 Project Profile (Replacement of Bridges along NR-9)

Project Name

Replacement of Bridge along NR-9 [ SN | N-3NR9

Project
Background

The location of Lao PDR offers strategic prospects, transforming itself from “land-locked” to
“land-linked” country particularly by developing international infrastructure networks. In this respect,
road links, in particular, are of vital importance. The transport system in Laos significantly depends
on the road network, and is critical for national integration, and is also highly valued for improving
accessibility to surrounding countries. Especially the East — West Corridor between Vietnam and
Thailand is essential in securing access to the sea ports. In addition, the improvement of the road
network is domestically important for improving accessibility of the rural communities to the livelihood
assets e.g. goods, services and opportunities; and for realizing the potentials of economic growth.
The Government of Lao PDR has made intensive efforts to improve the trunk road network in
Southern Lao. These efforts include road improvements along NR-13 (South), NR-9 and construction
of the Second Mekong Bridge, under the support of both bilateral and multilateral donors, such as
ADB, World Bank and JICA. In spite of the afore-mentioned, there is still need for significant injection
of funds into road rehabilitation/development in Southern Lao. Unpaved roads and un-rehabilitated
bridges, frequently observed in the Southern Lao, all contribute to the deterioration of the road
network, hence hindering trade of both goods and people. As such, the economic development of
Southern Lao lags behind that of other regions in Lao PDR.

Overall Goal and
Project Purpose

Overall Goal:
To promote international/domestic traffic along the East-West Corridor and to generate
economic growth in the GMS/Laos.

Project Purpose:
To establish a safe and reliable road network, hence promoting trade of goods and passengers
along the East-West Corridor.
To ensure accessibility to social infrastructure, markets and public transport services and to
enhance income and employment opportunities, hence reducing poverty along the NR-9.

Justification of the
Project

Consistency with | «  Previous National Socio-economic Development Plan (2006-10) set major
Upper Plan goals and targets, including strengthening socio-economic infrastructures
as fundamentals for development. The draft National Socio-economic
Development Plan (2011-15) sets development directions, including
strengthening international cooperation and integrating the economy into
the regional and global organizations.

In the Provincial Socio-economic Plan of Savannakhet, improvement of
roads and bridges in the rural area (2006-10) and elimination of poverty
and development of the local economy (2011-15) are set as focal targets
of the province.

There is development potential, industrial development in particular, along
the NR-9. For instance, Savan-Seno SEZ develops 4 SEZs along the
NR-9. Gold and copper mining at Sepon, which significantly contributes to
national economic growth, expands production.

In this study, the road section of this project is selected as one of three
priority projects from among 16 long listed road and bridge improvement
projects.
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Urgency of the
Project

There are 51 concrete and steel bridges along the NR-9, mostly
constructed in the mid 1980s. One of the concrete bridges along the NR-9
collapsed due to heavy loaded truck and was replaced by the local
funding in 2010.

An inventory survey on the bridges along the NR-9 found structural
cracks caused by shearing force and bending moments, inadequate
concrete filling, damaged expansion joints, absence of bearing shoes
(concrete bridges) and damaged reinforcement posts, residual deflection,
and absence of appropriate gap between abutment and steel girders
(steel bridges).

Due to the insufficient amount of maintenance funds, the deteriorated
bridges cannot be properly maintained, hence the high risk of bridge
collapse.

A socio-economic survey was carried out at the sampled villages along
the NR-9. It revealed that there is an urgent demand for road
improvement to improve accessibility to social infrastructure and markets
and sustain the livelihood of the villagers.

Necessity of the
Project

The road section of this project is part of the Asian Highway No. 16 and
GMS Economic Corridor (East-West Corridor). The design standards of
the Asian Highway (Class Il) suggest that this road section be upgraded
to AC surfaced roads to allow maximum load of 11.0 ton.

The international traffic observed along the NR-9, estimated by the traffic
demand forecast, will increase to 58% of the traffic and the NR-9 is
expected to function as an important international corridor.

Based on comprehensive analysis by this study, the traffic volume of this
road section is estimated to increase to 8,500 vehicles (PCU) per day by
2025. The volume capacity ratio along the NR-9 will reach 0.55 by 2025,
showing the highest ratio among the long-listed projects.

Adverse Impact of
the Project

IEE study suggests that both hydrological, hydrodynamic factors,
considering local river morphology, would be critical for proper design of
bridges and approach roads. Other critical environmental factors to be
carefully studied are (i) potential for soil erosion of riverbank, (ii) temporal
water quality degradation during construction period, (iii) roadside noise
and air quality during construction phase, (iv) worsened traffic safety
during construction period and (v) risk of soil contamination due to
accidental spill of construction chemicals.

Beneficiaries and
Benefits
generated  from
the Project

The road users along the NR-9 are potential direct beneficiaries. 239,000
persons, including 82,000 persons under poverty, who stay near the
project site (within 5 km buffer) are potential indirect beneficiaries.
Amongst these people, there are 77,000 persons living in villages without
schools and 217,000 persons without hospital/clinics.

The result of the economic analysis on this particular project is
summarized below: EIRR= 12.8%. Thus, the economical validity of this
project is justified.

Economic benefits derived from the project would contribute to poverty
reduction. This project would contribute to generating income for 1,000
households in the eastern part of Savannakehet Province, where most
severe poverty is observed.

Scope of Project

Replacement of 2 bridges with construction of approach roads along NR-9. The scope of the project
is detailed in separate table (Table 4.6.6).

4-73




Preparatory Study for Inprovement of Roads and Bridges in the Southern Region in Lao PDR

Implementing Ministry of Public Works and Transport
Agency

Other Savannakhet Province, WREA, Traffic Police, Roadside Communities, Regional Tourism Industry
Stakeholders (long-distance bus company, hotel, restaurants and others), Cargo Company

1st 2nd 3rd 4th 5th 6th 7th 8th - Year

Design Works

- BID ]
- DD [

Tendering
- EN
- Tender L

Implementation Construction
Schedule - Preparation u
- Works I

EIA
- EINEMP/RA N

P -
- License

- Land
Acquisition

Construction cost: 1,245 million yen

Design and supervision work: 75 million yen
Administration cost: 25 million yen

Total cost: 1,345 million yen

Project Cost

Possible Financial | Multi-lateral and bi-lateral donors

Source
Related Activities CN)uRrgntIy, the DPWT of Savannakhet Province maintains the existing concrete bridges along the
Requirement Planning + The following surveys may be required: Topographic survey, Geotechnical
Requirement survey (boring), Hydrological survey and Traffic survey.
Technical - NA
Requirement
Environmental + Environmental approval shall be obtained prior to construction, by
Requirement conducting either IEE or EIA. Type of environmental study for official
environmental approval is determined at Project Screening Process with
WREA.

It is recommended that discussions be held with WREA about Project
Screening Process to determine ToR of relevant environmental study after
replacement outline of all bridges along NR-9 is finalized.

Source: Prepared by JICA Study Team
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Table 4.6.6 Scope of Project (Replacement of Bridges along NR-9)
Scope of Works Replacement of Two Bridges with approach road
(1) Bridge length
/Span I _ -
No.13  95m=31.7m+31.7m+31.7m PC-1 Girder
1 T
No.17_165m=35m+47.5m+47.5m+35m PC-Box Girder
(2)Width formation < 10.00
150 3.50 . 3.50 1.50
1]00 05 0.90 ,1.00
]‘00tpa|th Fogtpath
Carri Carri
Shoulder ~ CATIAECNAY L% Shoulder
__ 1 . — : —> M

Kerb |
Effective width:10m=1 .%rm(footpath)+ 0.5m(shoulder)+3.5m x 2(carriageway)
+0.5m(shoulder)+1.0m(footpath)

(3)Design Loads

Live Load: HS20-44 x 1.25

(4)Superstructure

No.13 No.17

+ Structural type

PC post-tension 3 span simple girder PC post-tension 4span continuous PC box

girder type

« Erection method

Crane erection All staging method

(5)Substructure Two (2) abutments and 2 piers Two (2) abutments and 3 piers
(6)Foundation Spread foundation / Pile foundation

(7) Ancillary Facility Lighting, Newel post, Drainage facility

(8)Others Loading water supply pipe, electric pipe and telephone pipe for future extension
2..Approach Roads

(1) Length Right bank:200m, Left bank:200m

(2)Design Conditions

Road class:Class Il Design speed:100km/h
Design traffic volume(3000~8000PCU/day), Terrain:Flat,

(3)Cross-section

Total width:11m=0.5m(Un-paved shoulder)+1.5m(Paved shoulder)+3.5m x 2 (Carriageway)
+1.5m (Paved shoulder) +0.5m (Unpaved shoulder)

(4)Geometric
Standards

Cross-fall 2.5%
Min horizontal curve applied:R=200m, Max. gradient applied:4.0%

(5)Pavement Structure

Carriageway:Asphalt
Design Spec.:Road Note AASHTO, Design Life:10 year,
Design traffic volume: assumed based on the traffic count survey

(6)Drainage Facility

Type:side ditch, transverse pipe culvert, box culvert, etc.

Source: Prepared by JICA Study Team
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Figure 4.6.3 Plan and Profile (Replacement of Bridges along NR-9)
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4.6.2 Project Profile of Related Projects

The discussion explored in the entire study is limited to the national roads in the southern region
since the scope of this study is to review and revise the previous road improvement master plan
study. However, the improvement of the national roads can only generate the benefits to roadside
districts and the multiple impacts of road improvement projects when accessibility to these
improved national roads is enhanced.

During the stakeholder meetings and seminars for this study, most attendees expressed their
concern as regards provincial and district roads: they suggested that there was need for
supplementary studies on these local roads as well as formulation of road improvement projects
for such roads. Accordingly, the following discussion identifies some potential local road
improvement projects. In order to maximize the benefits of the priority projects, proposed in this
study, the provincial roads connecting to the NR-9 were investigated and the road improvement
projects for these provincial roads were formulated through preliminary engineering and
socio-economic studies. These 5 provincial roads are located in Savannakhet Province and are
denoted by the following labels: No. 2.6312, 2.6311, 2.6303, 2.6306, and 2.6307.

Table 4.6.7 Project Profile (Improvement of Provincial Road No. 2.6312)

Project Name Improvement of Provincial Road No. 2.6312 | SN | D-1
Road Length 37.73km (Ban Donmhee, NR-9 Intersection - Ban Nasarn, NR13s Intersection)
Paved N/A
Existing Road Gravel 30.23km (improved by (ADB)
Conditions Earth 7.5km
Bridge 7 nos (all bailey)
Passable Months 12 (Ban Phang heng - Ban Nasam 28.73km is 6 months)

First priority is to upgrade the pavement structure from gravel/earth to DBST unless the existing
crossing facilities are unstable and require urgent rehabilitation. After the pavement is improved, the
bridges are to be reconstructed to (concrete bridge).

Overall Goal and
Project Purpose

Provincial Road No. 2.6312 is located at approximately 20km east of Seno connecting between
NR-9 and NR13S at the both ends. After the road is upgraded, it will make a shortcut link between
NR-9 and NR13S and that would relieve the current traffic congestion in Seno Town. NADOU village
is a relatively large rural community. Rice production is highest in the country. There are several
tourist attractions such as monkey forest and Beukgong lake. The road development will bring
certain benefits to this region and the expansion of the regional economy will alleviate the poor
status of the central region of Savannakhet Province.

Necessity of the
Project

The project road is upgraded to DBST and bridges along the project road are replaced. Typical cross
section of the project road is illustrated below.

B 3,500 ‘L 3.500 o
Scope of Project 2 . 3,000 ~:4 3000 %0
3.00% i 3.00%
1:2.0 : 1:
DBST i
Implementing DPWT Savannakhet
Agency
Other Roadside district and communities
Stakeholders
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Implementation
Schedule

1st 2nd 3rd 4th 5th 6th 7th 8th - Year

Design Works ]

Tendering [ ]

Construction _

Project Cost

Construction: 1,303 million yen
Design and supervision: 78 million yen
Administration: 26 million yen

Total: 1,408 million yen

The road users along the project road would be direct beneficiaries. 66,000 persons who stay near
the project site (within 5 km buffer) are potential indirect beneficiaries. Amongst these people, there
are 5,800 persons living in villages without schools and 54,000 persons without hospital/clinics.

Economic/Social

Viability Travel time, fuel consumption and vehicle operation costs for existing traffic to/from NR-9 and
NR-13S would be reduced. NADOU village is a relatively big rural community and agriculture is
highly developed. Economic conditions along this road would be improved by improvement of this
road.

Environmental Right of way is secured and land acquisition and resettlement are not required.

Impact
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Table 4.6.8 Project Profile (Improvement of Provincial Road No. 2.6311)

Project Name Improvement of Provincial Road No. 2.6311 | SN | D-2
Road Length 26.0km (Ban Atsaphon - Atsaphangthong, NR-9 Intersection)
Paved N/A
Existing Road Gravel 26.0km (Improved by ADB)
Conditions Earth N/A
Bridge 6 nos ( all wooden)

Passable Months 9, Difficult to pass in during heavy rain

Overall Goal and
Project Purpose

First priority is to upgrade the pavement structure from gravel/earth to DBST unless the existing
crossing facilities are unstable and require urgent rehabilitation. After the pavement is improved, the
bridges are to be reconstructed to (concrete bridge).

Necessity of the
Project

Provincial Road No. 2.6311 links Ban Atsaphon with Atsaphangthong on NR-9. Ban Atsaphon is a
district center that has a large community with public facilities such as school, hospital and utility
stations. Improvement of rural community networks enhances transportation of local products that
will boost the regional development particularly for local trading with Savannkahet city via NR-9.
Accessibility is increased and people can utilize the public facilities to alleviate the status of poverty
in this district.

The project road is upgraded to DBST and bridges along the project road are replaced. Typical cross
section of the project road is illustrated below.

B 3,500 ‘L 3,500 -
Scope of Project 29 - 3.000 : 3,000 - %0
3.00% i 3.00%
1:2.0 : 1:
DBST j
Implementing DPWT Savannakhet
Agency
Other Roadside district and communities
Stakeholders
1st 2nd 3rd 4th 5th 6th 7th 8th - Year
Implementation Design Works |
Schedule Tendering .
Construction _

Project Cost

Construction: 931 million yen

Design and supervision: 56 million yen
Administration: 19 million yen

Total : 1,006 million yen

The road users along the project road would be direct beneficiaries. The 29,000 persons who stay
near the project site (within 5 km buffer) would be indirect beneficiaries. Amongst these people, there

\E/i(;obr:ﬁtmic/Social are 2,000 persons living in villages without schools and 25,000 persons without hospital/clinics.
d Ban Atsaphon is a big rural community and agriculture is highly developed along this road. Economic
conditions of Ban Atsaphon and villages along this road would improve with the road improvement.
Environmental Right of way is secured and land acquisition and resettlement are not required.
Impact

4-80




Preparatory Study for Improvement of Roads and Bridges in the Southern Region in Lao PDR

Final Report

Source: Prepared by JICA Study Team

4-81



Preparatory Study for Inprovement of Roads and Bridges in the Southern Region in Lao PDR

Table 4.6.9 Project Profile (Improvement of Provincial Road No. 2.6303)

Project Name

Improvement of Provincial Road No. 2.6303 | SN | D-3

Road Length

87.64km (NR13s Intersection - Pha lan xay District Border, NR-9 Intersection)

Existing Road
Conditions

Paved 5.0km (DBST)

Gravel 48.34km (Improved by ADB)
Earth 34.30km

Bridge 28 nos ( 22-bailiey, 6-wooden)

Passable Months 12 (from/to Ban Beung xang and Pha lanxay 44km is 6 months)

Overall Goal and
Project Purpose

First priority is to upgrade the pavement structure from gravel/earth to DBST unless the existing
crossing facilities are unstable and require urgent rehabilitation. After the pavement is improved, the
bridges are to be reconstructed to (concrete bridge).

Necessity of the
Project

Provincial Road No. 2.6303 runs through the centre of Champhon District linking with Xonbouri
District and running parallel to NR-9. The upgrading of this road will bring certain benefits to the local
people by accelerating the local trading of abundant rice in the region. ~ Also, 2 district centers are
linked via this road so that the synergy of community access will enhance local trading of flourishing
agro-products, hence contributing to poverty alleviation. In addition, certain impacts on tourism may
be expected by developing existing potential spots such as Turtle lake and Beukgong lake located
close to the road.

The project road is upgraded to DBST and bridges along the project road are replaced. Typical cross
section of the project road is illustrated below.

B 3,500 ‘L 3,500 -
Scope of Project 29 - 3.000 : 3,000 - %0
3.00% i 3.00%
1:2.0 : 1:
DBST j
Implementing DPWT Savannakhet
Agency
Other Roadside district and communities
Stakeholders
1st 2nd 3rd 4th 5th 6th 7th 8th - Year
Implementation Design Works |l
Schedule Tendering .
Construction _

Project Cost

Construction: 3,716 million yen

Design and supervision: 223 million yen
Administration: 74 million yen

Total: 4,014 million yen

The road users along the project road would be direct beneficiaries. 84,000 persons, including
34,000 persons under poverty, who stay near the project site (within 5 km buffer) would be indirect
beneficiaries. Amongst these people, there are 12,000 persons living in villages without schools and

\E/i(;obr:ﬁtmic/Social 74,000 persons without hospital/clinics.

d Champhon and Xonbouri district centers are relatively large rural communities and agriculture is
highly developed along this road. Economic conditions along this road would improve with the road
improvement.

Environmental Right of way is secured and land acquisition and resettlement are not required.
Impact
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Table 4.6.10 Project Profile (Improvement of Provincial Road No. 2.6306)

Project Name Improvement of Provincial Road No. 2.6306 | SN | D-4
Road Length 42.7km (Saleo, NR-9 Intersection - Vietnam Border)

Paved N/A
Existing Road Gravel 42.7km (Improved by ADB for 10km from NR))
Conditions Earth N/A

Bridge N/A

Passable Months 6, difficult to pass in during heavy rains because of absence of bridges

Overall Goal and
Project Purpose

Project is to upgrade pavement structure from gravel to DBST.

Necessity of the
Project

Provincial Road No. 2.6306 connects NR-9 and the rural community near the border with Vietnam.
All crossing facilities are submerged bridges. As such, many minority villages dotted along the road
are isolated in the rainy season. In order to secure all-weather access, the improvement of
crossing facilities is necessary. The better access between the local communities and NR-9 will
perhaps enhance local trading with core towns along NR-9 and in Vietnam. Road improvement
works funded by ADB remain in good condition such that further improvement is not necessary at
those sections.

The project road is upgraded to DBST and bridges along the project road are replaced. Typical cross
section of the project road is illustrated below.

B 3,500 ‘L 3.500 o

Scope of Project 2 . 3,000 ~:4 3000 %0

3.00% , 3.00%

1:2.0 ] 1:

DBST i
Implementing DPWT Savannakhet
Agency
Other Roadside district and communities
Stakeholders

1st 2nd 3rd 4th 5th 6th 7th 8th - Year
Implementation Design Works |
Schedule Tendering .
Construction _

Project Cost

Construction: 1,444 million yen
Design and supervision: 87 million yen
Administration: 29 million yen

Total: 1,559 million yen

The road users along the project road would be direct beneficiaries. The 6,300 people who stay near

Economic/Social the project site (within 5 km buffer) would be indirect beneficiaries. Amongst these people, there are
Viability 3,900 persons living in villages without schools and 5,500 persons without hospital/clinics.
Environmental Right of way is secured and land acquisition and resettlement are not required.

Impact
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Table 4.6.11  Project Profile (Improvement of Provincial Road No. 2.6307)

Project Name

Improvement of Provincial Road No. 2.6307 | SN | D-5

Road Length

36.0km (Saleo, NR-9  Intersection - Nong)

Existing Road
Conditions

Paved N/A

Gravel 36.0km (Improved by ADB)

Earth N/A

Bridge 9 nos (6-bailey, 2-wooden, 1-suspension)
Passable Months 12

Overall Goal and
Project Purpose

First priority is to upgrade the pavement structure from gravel/earth to DBST unless the existing
crossing facilities are unstable and require urgent rehabilitation. After the pavement is improved, the
bridges are to be reconstructed to concrete bridges.

Necessity of the
Project

Provincial Road No. 2.6307 connects NR-9 and the District Center of Nong. This road runs through
the historical Ho Chi Minh trail that was built during the Indochina War. Some section of the Ho Chi
Minh trail is preserved alongside the road as a tourist attraction. Minority villages are dotted along
the road. It seems that the subsistence way of life is still the norm for the people in this region. Road
improvement works by ADB remain in good condition such that improvement works are not required
at the sections.

The project road is upgraded to DBST and bridges along the project road are replaced. Typical cross
section of the project road is illustrated below.

B 3,500 ‘L 3,500 -
Scope of Project 29 - 3.000 : 3,000 - %0
3.00% i 3.00%
1:2.0 : 1:
DBST j
Implementing DPWT Savannakhet
Agency
Other Roadside district and communities
Stakeholders
1st 2nd 3rd 4th 5th 6th 7th 8th - Year
Implementation Design Works |l
Schedule Tendering .
Construction _

Project Cost

Construction: 1,782 million yen

Design and supervision: 107 million yen
Administration: 36 million yen

Total: 1,925 million yen

The road users along the project road would be direct beneficiaries. The 12,000 persons who stay

\E/ic;obr?”otmlc/Somal near the project site (within 5 km buffer) would be indirect beneficiaries. Amongst these people, there
y are 4,300 persons living in villages without schools and 10,000 persons without hospital/clinics.

Environmental Right of way is secured and land acquisition and resettlement are not required.

Impact
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Appendix 1: Bridge Inventory Survey

(1) Background

National Route 9 (NR-9) is a part of East West Economic Corridor (EWEC) running through four
countries of Indochina Peninsula. As a most important gateway link between Thailand and
Vietnam, approximately 250km road was initially upgraded from earth road to the surface dressing
road between 1982 and 1988. Some of 30 bridges were constructed during the upgrading of
pavement. Whereas 163km section between Seno and Sepon applying with 7m wide carriageway
was designed by the Russian Design Institute and constructed by the MCTPC (MPWT) during
1984 - 88. The 45km section from Xepone to Densavan applying with 6m wide carriageway lastly
upgraded was designed and constructed by Viethamese firms during 1982 - 86. The Savannakhet
— Seno section was upgraded to DBST road by IDA loan in 1997. In 1998, the recent upgrading of
road for changing the pavement structure from DBST to Asphalt concrete (AC) was started by the
section via both the grant aid assistance of Japan and ADB. In 2004, by the completion of the
last ADB section between M.Phin and Xepone, the road section between Xeno and Denssavan
has been completely linked via AC paved road. On the other hand, the bridges along R9 have not
been upgraded since the initial construction, it is lately reported that most of them are damaged by
a recent heavy loaded traffic.

(2) Schedule of Bridge Inventory Survey

The bridge inventory survey was carried out by JICA Study Team as scheduled below;
April .01: Vientiane - Savannakhet

April. 02: Interview to Savannakhet DPWT
April .02-15: Bridge Inventory Survey on 51 bridges on NR 9

(3) Target Bridges

The number of the target bridges located along R9 is 51 in total as below (See Location Map). The
description of each bridge is given in the following table.

Table A.1.1 Target Bridges on Route 9

Total Occupancy
No. of
Type Bridaes Length Ratio by Remarks
9 (m)* length

RCTG (i) 27 969.8 43% Russia

(i) 15 561.0 25% Vietnam
STB (i) 3 407.7 18% Russia, Bulgaria, Hungary

(i) 2 249.0 11% Czech

. Included No.45 PCIl girder bridge
0,

Others (Minor RC) 4 51.1 2% replaced by DPWT in 2010
Total 51 2,238.6 100%

Note * The length tabulated above quoted from the actual length of present bridges
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(4) Bridge Feature and Observations

The bridge feature and typical observation by category are described in the table below.

Table A.1.2 Bridge Feature and Observation by Category

Structure Bridge Feature
Concrete RC T simple girder bridge | RCTG(i) | Russia
109
1500
8.0 =
| | H g
B Six (6) standard T shaped girder in combination with girders’ length by 12m, 15m and 18m.
B Structural cracks caused by shearing force and bending moment are observed throughout
the almost girders and the width of crack varies 0.1to 0.5mm
B The severity in the damage level is slightly different by span length rather than by the bridge
length. Girder length 12m span is severer than others.
RC T simple girder bridge | RCTG(ii) Vietnam
2.5 S 1800
‘ ‘ 1800
- ﬁT ? |
T M T M T E -
B Four (4) standard T shaped girder in combination with girders’ length; I=15m,18m and 21m
B Structural cracks are observed similarly in RCTG (ii) built by Russia
B Narrow bridge width does not have lateral clearance is concerned for traffic accident
Steel Steel I-girder bridge | STG () | CIS (Soviet Union)
‘ 11.0 | 9,90
o | { o
T 8.0 e T 7.00 LIRS
L. A I L]
No.6 and No.17 No.7

m  Steel | girder with RC slab

m  Strengthen by additional steel truss might disturb river flow at the level of 50-100 year’s
return period of flood. It might result in affecting in the whole bridge structure.

Steel I-girder bridge

| STG (i)

‘ Czech (Soviet Union)

8.6

6.9

1
1

No.13 & 17

]
|

m  Steel | girder bridges with RC Slab using pin-roller hinges

B Strengthen by additional steel truss might disturb river flow at the level of 50-100 year’s
return period of flood. It might result in affecting the whole bridge structure.

B The unique profile and deflection of the bridge affect a safe travelling
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Table A.1.3 List of Bridge on NR-9

Location . Bridge Br?dge Effe.ctive .
No. (km) Bridge Name Bridge Type No. of Span Length width Width | Year Completion Donor Remarks
(m) (m) (m)
1 36+000 Houay Lay RC T-Girder 2@12 24.0 10.9 8.0 1984 Russia -
2 48+400 Houay Ka Sae RC T-Girder 3@18 54.0 10.9 8.0 1986 Russia =< .
3 50+000 Houay Long Kong RC T-Girder 12+15+12 39.0 11.0 8.0 1985 Russia g :-)
4 54+900 Houay Moung RC T-Girder 12+15+12 39.0 11.0 8.0 1985 Russia © 2
5 66+340 Houay Ta Bong Phet RC T-Girder 12+18+12 42.0 11.0 8.0 1988 Russia § é
6 63+185 Xe Cham Phone Steel and RC 34+3@22 100.0 9.7 7.1 1984 Bulgaria =
7 103+000 Xe Xam Xoy Steel I-Girder 34+32434 100.0 9.9 7.0 1984 Hungary
8 103+197 Houay Koa RC Slab @18 18.0 10.9 8.0 1987 Russia
9 109+775 Houay Ya Phuid RC T-Girder 12+15+12 39.0 11.0 8.0 1986 Russia
10 1144670 Houay Ngoa RC T-Girder 3@12 36.0 10.9 8.0 1986 Russia S
11 1204795 Houay Sa Loung RC T-Girder 3@12 36.0 10.9 8.0 1986 Russia °
12 121+790 Houay Sa Leang RC T-Girder 3@18 54.0 10.9 8.0 1987 Russia E
13 123+040 Xe Kum Kam Steel I-Girder 184+22+32+18 90.0 8.6 6.9 1985 Czecho &
14 125+093 Houay Jon RC T-Girder 2@12 24.0 10.9 8.0 1987 Russia 3
15 130+680 Houay Tho RC T-Girder 3@12 36.0 11.0 8.0 1987 Russia ’5
16 141+110 Houay La Kouay RC T-Girder 12+18+12 42.0 11.0 8.0 1987 Russia S
. 18+32+21.2 &
17 146+000 Xe Tha Mouak Steel I-Girder 159.0 10.0 7.0 1984 Czecho o
+33.61+22.2+32 i
18 1524800 Houay Ta Sap RC T-Girder @18 18.0 10.0 8.0 1986 Russia
19 154+000 Houay Po Lo RC T-Girder 2@15 30.0 11.0 8.0 1986 Russia
20 1544700 Houay Ta Yeung RC T-Girder 15+18+15 48.0 10.9 8.0 1986 Russia
21 1631938 Houay Pa Khi RC T-Girder @12 12.0 10.9 8.0 1986 Russia
22 166+246 Houay A Lang RC T-Girder 12+18+12 42.0 11.0 8.0 1986 Russia
23 171+121 Houay A Kai RC T-Girder 18.1+18.1+15.1 51.3 10.9 8.0 1986 Russia
24 173+700 Houay Xe Chon 1 RC T-Girder 12+15+12 39.2 10.9 8.0 1986 Russia
25 175+082 Houay Koy RC T-Girder 1@12 12.0 10.9 8.0 1986 Russia
26 176+210 Houay Xe Chon 2 RC T-Girder 3@12 36.1 11.0 8.0 1986 Russia
27 178+016 Houay Xe Chon 3 RC T-Girder 1@12 12.0 11.0 8.0 1986 Russia
28 1824250 Houay La Vi RC Beam @12 9.1 9.0 7.2 1986 Russia
29 183+400 Houay Ki RC T-Girder 3@12 36.1 11.0 8.0 1986 Russia
30 184+400 Houay Yone RC T-Girder 2@15 30.1 10.9 8.0 1986 Russia
31 185+240 Houay Xay RC T-Girder 2@12 24.0 10.9 8.0 1986 Russia
32 188+400 Houay Kok 2 RC T-Girder 2@12 24.0 11.0 8.0 1986 Russia
33 1944214 Houay Kok 1 RC T-Girder S@18 90.0 11.0 8.0 1987 Russia
34 196+020 Xe Bang Hiang Steel and RC 18+4@42.8+18 207.7 11.0 8.0 1986 Russia -
35 199+101 Houay Cheng PC I-Girder 1@18 18.0 9.5 7.0 2010 Laos §
36 199+650 Houay Sa Niam RC T-Girder 1@18 18.0 9.5 7.0 1984 Vietnam m
37 202+400 Houay Ma Houn RC T-Girder 1@21 21.0 9.5 7.0 1984 Vietnam %
38 204+083 Houay Sa Mang RC T-Girder 1@15 15.0 9.5 7.0 1984 Vietnam
39 206+400 Houay None RC T-Girder 1@21 21.0 9.5 7.0 1984 Vietnam
40 210+322 Houay Ta Pouan RC T-Girder 4@18 72.0 9.6 7.8 1984 Vietnam
41 216+000 Houay Luang RC T-Girder @15 15.0 9.5 7.0 1984 Vietnam
42 218+500 Houay Ma Heng RC T-Girder 2@18 36.0 9.5 7.0 1984 Vietnam
43 2194300 Houay Pa Xuoan RC T-Girder 2@21 42.0 9.6 7.0 1984 Vietnam
4 222+700 Houay Pa Lin RC T-Girder 2@18 36.0 9.5 7.0 1984 Vietnam
45 224+037 Houay Ta Khoan RC Slab 1@6 6.0 10.0 7.0 2010 Vietnam
46 229+141 Houay Sa Ki RC T-Girder 3@18 54.0 9.5 7.0 1984 Vietnam
47 229+860 Houay Sa Moun RC T-Girder 2@15 30.0 9.2 7.0 1984 Vietnam
48 2314246 Houay Lua RC T-Girder 2@21 42.0 9.5 7.0 1984 Vietnam
49 2344870 Houay Ka Hanh RC T-Girder 2@21 42.0 9.5 7.0 1984 Vietnam
50 236+730 Houay Pa Lath RC T-Girder 3@21 63.0 9.5 7.0 1984 Vietnam
51 239+400 Houay A Lone RC T-Girder 3@18 54.0 9.7 7.0 1984 Vietnam
Type Length (m) Ratio
RCTG (1) 969.8 43%
RCTG (ii) 561.0 25%
STG(ii) 407.7 18%
STG(ii) 249.0 11%
Others 51.1 2%
2238.6
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The result of bridge inventory survey was summarized in Table below.
Table A.1.4 Results of Bridge Inventory Survey
No. Bridge Name Bridge Type Findings Rate Assesment Rank Remarks
A B c D E (A<E) (I <II<I11)
1 Houay Lay RC T-Girder 0 5 4 14 0 D 11 -
2 Houay Ka Sae RC T-Girder 0 5 3 15 0 D 11 < _
3 Houay Long Kong RC T-Girder 0 3 4 16 0 D 11 § n
4 Houay Moung RC T-Girder 0 6 3 14 0 D II O g
5 Houay Ta Bong Phet RC T-Girder 0 5 4 14 0 D 1l g 5]
6 Xe Cham Phone Steel and RC 0 11 6 8 0 D I &
7 Xe Xam Xoy Steel I-Girder 0 5 5 15 0 D 11
8 Houay Koa RC Slab 1 3 2 15 0 D 11
9 Houay Ya Phuid RC T-Girder 0 1 2 20 0 D 11
10 Houay Ngoa RC T-Girder 0 1 4 18 0 D 11 )
11 Houay Sa Loung RC T-Girder 0 1 4 18 0 D 11 %
12 Houay Sa Leang RC T-Girder 0 5 3 15 0 D I =
13 Xe Kum Kam Steel I-Girder 0 13 2 9 1 I =
14 Houay Jon RC T-Girder 0 5 2 16 0 D 1 <
15 Houay Tho RC T-Girder 0 2 5 16 0 D 1l g
16 Houay La Kouay RC T-Girder 0 4 4 15 0 D 1l 2
17 Xe Tha Mouak Steel I-Girder 0 6 8 10 1 i g
18 Houay Ta Sap RC T-Girder 0 6 3 14 0 D 11 =
19 Houay Po Lo RC T-Girder 0 5 3 15 0 D 11
20 Houay Ta Yeung RC T-Girder 0 4 6 13 0 D 11
21 Houay Pa Khi RC T-Girder 0 9 3 11 0 D 11
22 Houay A Lang RC T-Girder 0 4 4 15 0 D 11
23 Houay A Kai RC T-Girder 0 6 4 13 0 D 11
24 Houay Xe Chon 1 RC T-Girder 1 2 4 16 0 D 11
25 Houay Koy RC T-Girder 0 12 4 7 0 D 1I
26 Houay Xe Chon 2 RC T-Girder 0 4 4 15 0 D 11
27 Houay Xe Chon 3 RC T-Girder 0 8 4 11 0 D 11
28 Houay La Vi RC Beam 0 12 4 7 0 D 11
29 Houay Ki RC T-Girder 0 5 4 14 0 D 11
30 Houay Yone RC T-Girder 0 3 4 16 0 D 11
31 Houay Xay RC T-Girder 0 4 4 15 0 D 11
32 Houay Kok 2 RC T-Girder 0 7 3 13 0 D 11
33 Houay Kok 1 RC T-Girder 0 2 4 17 0 D 11
34 Xe Bang Hiang Steel and RC 0 10 4 13 0 D 11 -
35 Houay Cheng PC I-Girder 18 2 2 1 0 D 1l §
36 Houay Sa Niam RC T-Girder 0 17 5 1 0 D 11 o
37 Houay Ma Houn RC T-Girder 0 12 4 7 0 D 1 2
38 Houay Sa Mang RC T-Girder 0 11 4 8 0 D 11
39 Houay None RC T-Girder 0 16 4 3 0 D 11
40 Houay Ta Pouan RC T-Girder 0 9 4 10 0 D 11
41 Houay Luang RC T-Girder 0 16 5 2 0 D 11
42 Houay Ma Heng RC T-Girder 0 11 4 8 0 D 1I
43 Houay Pa Xuoan RC T-Girder 0 8 4 11 0 D 11
44 Houay Pa Lin RC T-Girder 0 10 4 9 0 D 11
45 Houay Ta Khoan RC Slab 3 12 3 3 0 D 11
46 Houay Sa Ki RC T-Girder 0 11 4 8 0 D 11
47 Houay Sa Moun RC T-Girder 0 6 4 13 0 D 11
48 Houay Lua RC T-Girder 0 14 4 5 0 D 11
49 Houay Ka Hanh RC T-Girder 0 9 4 10 0 D 11
50 Houay Pa Lath RC T-Girder 0 7 4 12 0 D 11
51 Houay A Lone RC T-Girder 0 15 4 4 0 D a 11
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The description for damage observation recorded for each bridge at the inventory survey are given
in Table. A.1.5.

Table A.1.5 Results of Bridge Inventory Survey

No. Bridge Name Bridge Type Findings Rate Assesment| Rank Damage/ Observation

A | B | C | D | E (A<E) | d <II<II)

1 Houay Lay RC T-Girder = Structural cracks at all of main girders

0 5 4 141 0 D I - Exposure of steel are confirmed in the girders and concrete slab.
Damage of concrete bearing at P1, P2 and A2 bearing

Crack on pavement, damage on exp. joint and handrils

2 Houay Ka Sae RC T-Girder = Structural cracks at all of main girders.

0 5 3 15 0 D I «  Exposure of steel at girders and concrete slab.

Corrosion at all of the bearing,

Crack on pavement, damage on exp. joint and handrails

3 Houay Long Kong RC T-Girder = Structural cracks at all of the girders

0 3 4116( 0 D 1T = Corrosions in the steel bearing is progessed.

Crack on pavement and observed near the exp. joint area.
Different gap at the exp. joints
4 Houay Moung RC T-Girder = Structural cracks at all of main girders

0 6 3 114] 0 D 1T = Exposure of steel at the girders and concrete slab.

Damage of concrete bearing

Crack on pavement, damage on exp. joint and handrails

5 Houay Ta Bong Phet RC T-Girder = Structural cracks at all of main girders

0 5 4 141 0 D I «  Exposure of steel at the girders and concrete slab.

Damage of concrete bearing, exp. joint and handrails

Crack on pavement, and abutment

6 Xe Cham Phone Steel and RC = Corrosion of strengthening girder but no corrosion at main girder
0 11 6 8 0 D I «  Exposure of steel at the concrete slab

Exposure of steel at the abutment

Crack of pavement at the joint of each span.

7 Xe Xam Xoy Steel I-Girder = Corrosion of strengthening girder but no corrosion at main girder
0 5 S5115] 0 D 1T = Exposure of steel at the concrete slab

Exposure of steel at the abutment

Crack of pavement at the joint between each span.

8 Houay Koa RC Slab *  Structural cracks at all of main girders.

1 3 21150 D 1T = Exposure of steel at the girders and concrete slab.

Damage of concrete bearing and corrosion of steel bearing
Crack on pavement and abutment

9 Houay Ya Phuid RC T-Girder *  Structural cracks at all of main girders.

0 1 21201 0 D I «  Exposure of steel at the girders and concrete slab.

Damage of concrete bearing and corrosion of steel bearing
Crack on pavement, damage on exp. joint and handrails

10 Houay Ngoa RC T-Girder = Structural cracks at all of main girders.

0 1 41180 D 1T *  Exposure of steel at the girders and concrete slab.

Damage of concrete bearing and corrosion of steel bearing
Crack on pavement, damage on exp. joint and handrails

11 Houay Sa Loung RC T-Girder = Structural cracks at all of main girders.

0 1 41180 D 1T = Exposure of steel at the girders and concrete slab.

Damage of concrete bearing and corrosion of steel bearing
Free lime at main girders and slab.
12 Houay Sa Leang RC T-Girder = Structural cracks at all of main girders.

0 5 3 15] 0 D I » Exposure of steel at the girders and concrete slab.

Damage of concrete bearing and corrosion of steel bearing
Crack on pavement, damage on exp. joint and handrails

13 Xe Kum Kam Steel I-Girder «  Corrosion of strengthening girder but no corrosion at main girder
0 13 2 9 1 E I «  Exposure of steel at the concrete slab
»  Exposure of steel at the abutment
Abrupt profile of bridge in danger of accident
14 Houay Jon RC T-Girder = Structural cracks at all of main girders
0 5 2116(0 D 11 *  Exposure of steel at the girders and concrete slab.

Damage of concrete bearing and corrosion of steel bearing
Crack on pavement, damage on exp. joint and handrails

15 Houay Tho RC T-Girder = Structural cracks at all of main girders

0 2 S5116] 0 D 1T = Exposure of steel at the girders and concrete slab.
Damage of concrete bearing and corrosion of steel bearing
Crack on pavement, damage on exp. joint and handrail

16 Houay La Kouay RC T-Girder = Structural cracks at all of main girders

0 4 4 15 0 D I «  Exposure of steel at the girders and concrete slab.
Damage of concrete bearing and corrosion of steel bearing
Damage and free lime at main girders and the slab.

17 Xe Tha Mouak Steel I-Girder = Corrosion of strengthening girder but no corrosion at main girder
O] 6| 810f 1 E 11T * Exposure of steel at the concrete slab
*  Exposure of steel at the abutment
Abrupt profile of bridee in danger of accident
18 Houay Ta Sap RC T-Girder *  Damage of concrete bearing and corrosion of steel bearing
0 6 3 114] 0 D 1T *  Crack on pavement, damage on exp. joint and handrails
Damage and cracks at abutment.
0
19 Houay Po Lo RC T-Girder = Structural cracks at all of main girders
0 5 3 115] 0 D 1T »  Exposure of steel at girders and concrete slab.
Damage of concrete bearing and corrosion of steel bearing,
Crack on pavement and abutment, damage on exp. joint and handrails
20 Houay Ta Yeung RC T-Girder = Structural cracks at all of main girders
0 4 6 13 0 D I «  Exposure of steel at the girders and concrete slab.
Damage of concrete bearing and corrosion of steel bearing
Damage and cracks at abutment
21 Houay Pa Khi RC T-Girder = Structural cracks at all of main girders.
0 9 3 11 0 D I «  Exposure of steel at the girders and concrete slab.

Damage of concrete bearing and corrosion of steel bearing
Crack on pavement and abutment, damage on exp. joint and handrails
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22

Houay A Lang

RC T-Girder

1

Structural cracks at all of main girders.

Exposure of steel at the girders and concrete slab.

Damage of concrete bearing and corrosion of steel bearing

Crack on pavement and abutment, damage on exp. joint and handrails

23

Houay A Kai

RC T-Girder

i

Structural cracks at all of main girders.

Exposure of steel at the girders and concrete slab.

Damage of concrete bearing and corrosion of steel bearing
Crack on pavement, damage on exp. joint and handrails

24

Houay Xe Chon 1

RC T-Girder

1

Structural cracks at all of main girders.

Exposure of steel at the girders and concrete slab.
Damage of concrete bearing and exp. joint and handrails
Crack on pavement and abutment with free lime

25

Houay Koy

RC T-Girder

I

Structural cracks at all of main girders.
Crack on pavement, damage on exp. joint and handrails
Cracking at abutment

26

Houay Xe Chon 2

RC T-Girder

I

Structural cracks at all of main girders

Exposure of steel at the girders and concrete slab.

Damage of concrete bearing and corrosion of steel bearing
Crack on pavement, damage on exp. joint and handrails

27

Houay Xe Chon 3

RC T-Girder

1

Structural cracks at all of the girders

Damage on concrete bearing and corrosion on steel bearing
Damage on handrail, exp. joint and crack on pavement
Crack on abutment

28

Houay La Vi

RC Beam

i

Structural cracks at all of main girders

Damage of concrete bearing and corrosion of steel bearing
Crack on pavement, damage on exp. joint and handrails
Cracking at the Abutment

29

Houay Ki

RC T-Girder

1

Structural cracks at all of main girders

Damage of concrete bearing and corrosion of steel bearing
Crack on pavement, damage on exp. joint and handrails
Damage and cracking at the Abutment

30

Houay Yone

RC T-Girder

1

Structural cracks at all of main girders

Exposure of steel at the girders and concrete slab.
Damage of concrete bearing, exp. joint and handrails
Crack on pavement and abutment

31

Houay Xay

RC T-Girder

1

Structural cracks at all of main girders

Exposure of steel at the girders and concrete slab.

Damage of concrete bearing, exp joint and corrosion of steel bearing
Crack on pavement and abutment with free lime

32

Houay Kok 2

RC T-Girder

1

Structural cracks at all of main girders

Damage of concrete bearing and corrosion of steel bearing
Crack on pavement, damage on expansion joint and handrils
Free limes at the abutment

33

Houay Kok 1

RC T-Girder

1

Structural cracks at all of main girders

Exposure of steel at the girders and concrete slab.

Damage of concrete bearing, exp. joint, handrails and bearing
Crack on pavement and abutment with free lime

34

Xe Bang Hiang

Steel and RC

1

Structural cracks at all of main girders
Exposure of steel at the girders and concrete slab.
Different gap at the expansion joint between girders

35

Houay Cheng

PC I-Girder

1

Cracks on the pavement and damage on handrils

36

Houay Sa Niam

RC T-Girder

1

Structural cracks at all of main girders
Damage of concrete bearing, exp. joint, handrails and bearing
Crack on pavement

37

Houay Ma Houn

RC T-Girder

1

Structural cracks at all of main girders

Exposure of steel at the girders and concrete slab.
Damage of bearing, exp. Joint, and handrails
Crack on pavement and abutment with free lime

38

Houay Sa Mang

RC T-Girder

1

Structural cracks at all of main girders
Damage of concrete bearing and corrosion of steel bearing
Crack pavement, damage on exp. joint and handrils

39

Houay None

RC T-Girder

1

Structural cracks at all of main girders
Damage of concrete bearing and corrosion of steel bearing
Crack pavement, damage on exp. joint and handrils

40

Houay Ta Pouan

RC T-Girder

1

Structural cracks at all of main girders

Damage of concrete bearing and corrosion of steel bearing
Crack on pavement, damage on exp.joint and handrils
Damage and cracking the abutment

41

Houay Luang

RC T-Girder

1

Structural cracks at all of main girders

Exposure of steel at the girders and concrete slab.
Damage of concrete bearing and exp. joint and handrails
Crack on pavement

42

Houay Ma Heng

RC T-Girder

1

Structural cracks at all of main girders
Damage of concrete bearing and exp. joint and handrails
Crack on pavement and abutment with free lime

43

Houay Pa Xuoan

RC T-Girder

1

Structural cracks at all of main girders

Exposure of steel at the girders and concrete slab.
Damage of concrete bearing and exp. joint and handrails
Crack on pavement and abutment with free lime
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Houay Pa Lin

RC T-Girder

I

Structural cracks at all of main girders.

Exposure of steel at the girders and concrete slab.
Damage of concrete bearing and exp.joint and handrails
Crack on pavement and abutment

45

Houay Ta Khoan

RC Slab

i

)

Crack on pavement, damage on exp. joint and handrils

46

Houay Sa Ki

RC T-Girder

1§

Structural cracks at all of main girders.
Damage of concrete bearing and exp. joint and handrails
Crack on pavement and abutment

47

Houay Sa Moun

RC T-Girder

i

Structural cracks at all of main girders.

Exposure of steel at the girders and concrete slab.
Damage of concrete bearing and exp. joint and handrails
Crack on pavement and abutment with free lime

48

Houay Lua

RC T-Girder

Structural cracks at all of main girders.
Damage of concrete bearing and exp. joint and handrails
Crack on pavement and abutment

49

Houay Ka Hanh

RC T-Girder

Structural cracks at all of main girders.

Exposure of steel at the girders and concrete slab.
Damage of concrete bearing and exp. joint and handrails
Crack on pavement and abutment

50

Houay Pa Lath

RC T-Girder

Structural cracks at all of main girders.

Exposure of steel at the girders and concrete slab.
Damage of concrete bearing and exp. joint and handrails
Crack on pavement and abutment

51

Houay A Lone

RC T-Girder

Structural cracks at all of main girders.
Damage of concrete bearing and exp. joint and handrails
Crack on pavement

CD-ROM, containing the data file of the bridge inventory survey is attactched to this report.
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Appendix 2: Traffic Survey and Social Condition Survey

A. Traffic Survey

(1) Objectives
Traffic survey was performed in order to calibrate existing traffic demand (OD matrices). The
survey consists of traffic count survey including ferry operation at Sekong ferry and roadside driver
interview survey.

(2) Survey Locations and Schedules
Traffic count survey was conducted at 9 locations and roadside interview survey was conducted at

9 locations on the provincial / district boundary of study area as illustrated in following figure.
Survey was performed on 30th and 31st March 2010 as shown in Table A.2.1.

Figure A.2.1 Survey Location
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Table A.2.1 Survey Location and Survey Date

No | Road Location Traffic Count Roadside Survey
Interview Date

(Mar 2010)
1 NR-13S | Boundary of Savannakhet - Saravane 6:00 - 18:00 (12h) None 30th (Tue)
2 NR-13S | Boundary of Saravane - Champasak 6:00 - 18:00 (12h) None 30th (Tue)
3 NR-15 Sekong Bridge 6:00 - 18:00 (12h) None 30th (Tue)
4 NR-20 Boundary of Saravane - Champasak 6:00 - 18:00 (12h) None 30th (Tue)
5 NR-1H Boundary of Saravane - Sekong 6:00 - 18:00 (12h) None 31st (Wed)
6 NR-1H Boundary of Sekong - Champasak 6:00 - 18:00 (12h) None 31st (Wed)
7 NR-1i Boundary of Sekong - Attapeu 6:00 - 18:00 (12h) None 31st (Wed)
8 NR-15 Sekong River Ferry 6:00 - 18:00 (12h) None 31st (Wed)
9 NR-16 Munlouang Toll gate 6:00 - 18:00 (12h) 6:00-18:00 | 31st (Wed)

(3) Survey Results

Following tables show the results of traffic count survey at each survey location and direction.

Table A.2.2 Traffic Volume at Survey Location 1

1. NR-13S Boundary of Savannakhet - Saravane (Northbound)

Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo | Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 38 0 6 0 0 0 10 10 0 0 64
7-8 34 0 21 5 0 0 18 2 6 5 91
8-9 14 0 1 0 0 2 6 4 2 4 43
9-10 20 0 1 0 0 2 5 0 5 6 49
10-11 19 0 7 0 0 1 10 3 2 2 4
11-12 19 0 14 0 0 1 12 1 0 2 49
12-13 21 0 1 2 0 1 7 0 2 8 52
13-14 25 0 8 0 0 2 1 1 5 3 55
14-15 35 0 9 0 0 0 8 2 3 0 57
15- 16 2 0 5 0 0 0 2 0 2 0 35
16-17 23 0 19 3 0 2 9 1 2 3 62
17-18 15 0 17 0 0 0 5 0 1 1 39
Total 289 0 139 10 0 1 103 2% 30 K 640
1. NR-13S Boundary of Savannakhet - Saravane (Southbound)
Buses Trucks

Period Motorcycle |  Tuk-tuk Cars Sonteo | Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 20 0 20 5 1 0 9 1 3 1 60
7-8 14 0 9 1 0 1 8 0 3 3 39
8-9 16 0 13 1 0 0 13 0 0 3 46
9-10 17 0 15 2 0 1 10 0 0 0 45
10-11 14 0 10 1 0 3 6 0 0 3 37
11-12 15 0 12 4 0 2 15 1 0 2 51
12-13 12 0 21 3 0 1 8 0 0 0 45
13-14 5 0 13 1 0 2 4 2 1 3 31
14-15 6 5 13 2 0 4 3 2 1 1 37
15- 16 7 0 6 0 0 3 5 0 0 2 2
16-17 18 0 12 1 0 1 8 1 1 0 42
17-18 13 0 3 0 0 2 5 1 1 2 2
Total 157 5 147 21 1 20 % 8 10 2 483
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Table A.2.3 Traffic Volume at Survey Location 2

2. NR-13S Boundary of Saravane - Champasak (Northbound)

Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo | Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 15 0 17 0 0 0 1 1 0 2 36
7-8 16 8 3 0 0 1 5 0 0 7 40
8-9 15 0 9 0 0 1 5 3 1 1 35
9-10 1" 0 6 0 0 0 3 1 1 1 23
10- 11 9 0 6 0 0 0 4 3 0 1 23
11-12 14 0 1 0 1 1 3 1 0 2 33
12-13 1" 0 4 0 0 1 6 2 9 0 33
13-14 12 0 8 0 0 1 5 3 1 1 31
14-15 12 0 4 0 0 1 3 0 1 2 23
15- 16 12 0 13 0 0 2 10 0 0 4 4
16-17 32 0 7 0 0 1 3 2 1 2 48
17-18 21 0 13 0 1 2 15 0 1 4 57
Total 180 8 101 0 2 1 63 16 15 2 423
2. NR-13S Boundary of Saravane - Champasak (Southbound)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo [ Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 1" 0 2 0 0 0 0 0 0 2 15
7-8 28 0 5 0 0 2 8 0 0 1 44
8-9 15 0 6 0 1 2 5 1 0 3 33
9-10 10 0 5 1 0 2 7 1 0 0 2%
10-11 15 0 1 0 0 3 7 4 0 0 40
11-12 16 0 12 0 0 4 8 1 0 2 43
12-13 13 0 13 1 0 2 1 2 0 1 33
13-14 13 0 1 0 0 2 5 0 0 1 32
14-15 9 0 9 0 0 1 6 0 0 1 26
15- 16 19 0 7 0 1 3 10 1 2 0 43
16-17 24 0 10 0 0 2 7 4 7 3 57
17-18 17 0 18 0 0 4 6 0 1 4 50
Total 190 0 109 2 2 27 70 14 10 18 42
Table A.2.4 Traffic Volume at Survey Location 3
3. NR-15 Sekong Bridge (Saravane to NR-13)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo | Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 21 0 0 0 2 0 5 0 0 1 29
7-8 4 0 7 0 0 0 5 1 0 1 58
8-9 34 0 4 0 0 1 4 1 0 0 4
9-10 34 0 1 0 0 0 0 0 0 4 39
10-11 24 0 2 0 0 0 4 0 2 2 K
11-12 26 0 5 0 0 0 6 0 0 1 38
12-13 21 0 6 0 0 0 4 0 0 1 R
13-14 24 0 6 0 1 0 2 0 0 1 34
14-15 22 0 2 0 0 0 2 1 0 1 28
15-16 20 0 2 0 1 0 2 0 0 3 28
16-17 23 0 2 0 0 0 3 0 1 3 R
17-18 21 0 3 0 0 0 5 0 0 0 29
Total 314 0 40 0 4 1 42 3 3 18 425
3. NR-15 Sekong Bridge (NR-13 to Saravane)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo [ Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 12 0 1 0 0 0 2 0 0 1 16
7-8 15 0 5 2 0 0 1 1 0 1 25
8-9 17 0 7 1 0 0 3 2 1 0 3
9-10 33 0 3 1 0 0 5 3 1 1 47
10-11 35 0 5 0 0 0 2 3 1 1 47
11-12 27 0 1 2 0 0 7 0 0 1 38
12-13 37 0 8 0 1 0 5 0 0 2 53
13-14 14 0 2 0 0 0 3 0 1 1 21
14-15 17 0 1 0 1 0 4 0 0 2 25
15-16 25 0 3 0 0 0 6 0 0 2 36
16-17 58 0 6 0 0 0 5 0 0 2 Ul
17-18 34 0 2 0 0 0 6 0 0 3 45
Total 324 0 44 6 2 0 49 9 4 17 455
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Table A.2.5 Traffic Volume at Survey Location 4

4. NR-20 Boundary of Saravane - Champasak (Saravane to Pakse)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo | Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 39 0 5 0 4 0 10 2 0 0 60
7-8 79 0 1 2 5 0 10 0 2 0 99
8-9 43 5 3 0 0 0 9 1 2 0 63
9-10 40 0 9 0 0 1 14 3 1 1 69
10- 11 35 0 5 0 0 1 15 4 0 2 62
11-12 15 0 4 0 1 1 1 2 0 2 36
12-13 24 0 15 0 2 0 10 4 0 0 55
13-14 17 0 6 0 0 0 8 1 0 2 K
14-15 29 0 7 0 2 2 2 1 0 3 46
15- 16 40 0 16 0 0 1 5 3 1 2 68
16-17 36 0 1 1 0 1 7 1 0 1 58
17-18 44 0 14 0 0 0 5 0 0 2 65
Total 441 5 9% 3 14 7 106 22 6 15 75
4. NR-20 Boundary of Saravane - Champasak (Pakse to Saravane)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo [ Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 39 0 4 0 1 2 3 0 1 1 51
7-8 67 0 4 0 1 0 8 0 0 2 82
8-9 40 0 6 0 0 1 12 0 2 0 61
9-10 62 0 5 0 0 1 16 3 1 0 88
10- 11 30 0 15 0 5 2 20 4 2 2 80
11-12 44 0 1 2 2 3 8 4 0 2 76
12-13 22 0 6 2 1 1 8 2 1 0 43
13-14 17 0 3 0 1 0 10 0 0 1 32
14-15 21 0 6 2 0 0 1 1 0 0 4
15-16 43 0 1 1 0 0 8 2 1 0 66
16-17 66 0 14 0 1 1 8 0 1 1 92
17-18 21 0 7 1 0 0 4 2 0 0 35
Total 472 0 92 8 12 1 116 18 9 9 747
Table A.2.6 Traffic Volume at Survey Location 5
5. NR-1H Boundary of Saravan - Sekong (Saravane to Sekong)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo | Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 15 0 1 0 0 0 3 0 1 1 21
7-8 9 0 0 0 0 0 7 0 0 1 17
8-9 8 0 2 1 0 0 3 0 0 4 18
9-10 9 0 6 0 0 0 1 2 0 2 20
10-11 8 0 4 1 0 0 2 1 0 2 18
11-12 6 0 2 1 0 0 3 3 0 1 16
12-13 13 0 1 0 0 0 1 0 0 0 15
13-14 1" 0 2 0 0 0 2 0 0 1 16
14-15 1 0 0 1 0 0 2 0 0 0 4
15- 16 31 0 2 0 0 0 5 1 0 1 40
16-17 15 0 1 0 0 0 2 0 0 0 18
17-18 8 0 2 0 0 0 5 1 1 0 17
Total 134 0 23 4 0 0 36 8 2 13 220
5. NR-1H Boundary of Saravan - Sekong (Sekong to Saravane)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo | Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 10 0 0 0 0 0 3 1 0 0 14
7-8 1" 0 1 0 0 0 1 2 0 2 17
8-9 9 0 4 0 0 0 3 0 0 0 16
9-10 5 0 5 0 0 0 3 1 0 2 16
10-11 12 0 4 2 0 0 2 2 2 2 26
11-12 12 0 2 0 0 0 5 1 0 0 20
12-13 10 0 0 0 0 0 3 0 1 1 15
13-14 7 0 5 1 0 0 7 3 0 2 25
14-15 3 0 3 0 0 0 3 0 0 1 10
15- 16 19 0 3 1 0 0 6 0 0 2 31
16-17 10 0 2 0 0 0 2 1 0 2 17
17-18 1" 0 0 0 0 0 3 0 0 0 14
Total 119 0 29 4 0 0 41 1 3 14 21

A-12



Preparatory Study for Improvement of Roads and Bridges in the Southern Region in Lao PDR

Appendix

Table A.2.7 Traffic Volume at Survey Location 6

6. NR-1H Boundary of Sekong - Champasak (Sekong to Pakse)

Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo | Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 18 0 5 3 0 0 7 1 0 0 34
7-8 19 0 4 1 0 0 5 0 1 0 30
8-9 20 0 6 0 1 0 6 2 0 1 36
9-10 15 6 2 0 0 1 5 2 2 3 36
10- 11 7 0 3 0 0 3 5 0 0 1 19
11-12 1" 0 8 0 0 1 4 1 0 2 2
12-13 12 1 4 0 0 1 6 0 0 0 b
13-14 7 0 4 0 0 2 4 1 0 1 19
14-15 10 0 8 0 0 6 9 0 1 1 35
15- 16 2 0 12 0 0 0 7 1 0 1 47
16- 17 19 0 5 0 0 0 5 0 1 2 32
17-18 14 0 10 0 0 1 6 1 0 1 33
Total 178 7 il 4 1 15 69 9 5 13 372
6. NR-1H Boundary of Sekong - Champasak (Pakse to Sekong)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo [ Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 16 0 3 0 1 0 7 0 0 0 2
7-8 21 0 3 0 0 2 6 0 0 1 33
8-9 13 0 9 0 0 2 5 0 0 4 33
9-10 30 0 7 0 0 2 1 0 0 2 52
10-11 23 0 9 0 1 0 5 0 0 1 39
11-12 7 0 9 1 1 2 7 1 0 1 29
12-13 7 0 5 1 0 2 10 4 0 0 29
13-14 3 1 3 0 2 1 6 0 0 0 16
14-15 12 0 7 0 0 1 12 2 0 0 34
15-16 22 0 12 1 0 3 8 0 0 1 47
16-17 18 0 12 0 0 2 9 0 0 1 42
17-18 19 0 7 0 0 0 8 1 5 0 40
Total 191 1 86 3 5 17 % 8 5 11 il
Table A.2.8 Traffic Volume at Survey Location 7
7. NR-1i Boundary of Sekong - Attapeu (Sekong to Attapeu)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo | Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 9 0 0 1 0 0 1 0 1 0 12
7-8 5 0 1 0 0 0 1 3 17 0 2
8-9 7 0 3 1 0 0 4 0 2 0 17
9-10 14 0 3 0 0 2 2 2 0 0 23
10-11 9 0 7 1 0 1 1 0 0 3 2
11-12 14 0 5 0 0 1 0 0 0 1 21
12-13 13 1 1 0 0 0 3 1 0 1 20
13- 14 9 0 6 0 0 0 5 1 0 0 2
14-15 13 0 2 0 0 2 2 0 0 0 19
15-16 18 0 4 0 0 0 2 0 0 0 2%
16-17 16 0 10 0 0 0 4 0 0 0 30
17-18 1" 0 12 0 0 1 0 0 1 0 25
Total 138 1 54 3 0 7 25 7 21 5 261
7. NR-1i Boundary of Sekong - Attapeu (Attapeu to Sekong)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo [ Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 14 0 0 1 0 0 2 0 0 0 17
7-8 19 0 4 0 0 0 1 0 0 0 2%
8-9 1" 0 3 0 0 2 2 0 1 0 19
9-10 17 0 2 0 0 2 1 0 0 0 2
10-11 15 0 10 1 0 2 1 0 0 1 30
11-12 1" 0 3 1 0 1 2 2 1 0 21
12-13 2 0 4 1 0 0 2 0 1 3 13
13-14 9 0 15 1 0 1 3 0 0 0 29
14-15 9 0 8 1 0 1 2 0 0 0 21
15-16 5 0 3 0 0 1 0 0 0 0 9
16- 17 10 0 9 0 0 0 1 0 1 0 2
17-18 3 0 4 1 0 0 2 0 1 0 11
Total 125 0 65 7 0 10 19 2 5 4 237
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Table A.2.9 Traffic Volume at Survey Location 8

8. NR-15 Sekong River Ferry (Sekong to Dakschung)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo | Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 9 0 0 0 0 0 0 0 0 0 9
7-8 4 0 2 0 0 0 0 0 0 0 6
8-9 2 0 4 0 0 0 0 0 0 0 6
9-10 3 0 2 0 0 0 0 0 0 1 6
10- 11 1 0 0 0 0 0 0 0 0 0 1
11-12 9 0 2 0 0 0 0 3 0 0 14
12-13 3 0 3 0 0 0 2 0 0 0 8
13-14 8 0 1 0 0 0 0 0 0 0 9
14-15 13 0 4 0 0 0 1 1 0 0 19
15- 16 4 0 0 0 0 0 1 1 0 0 6
16-17 6 0 2 0 0 0 0 0 0 0 8
17-18 10 0 0 0 0 0 1 0 0 0 1
Total 72 0 20 0 0 0 5 5 0 1 103
8. NR-15 Sekong River Ferry (Dakschung to Sekong)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo [ Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 4 0 3 0 0 0 0 0 0 0 7
7-8 4 0 5 0 0 0 0 0 0 1 10
8-9 2 0 0 0 0 0 0 0 0 0 2
9-10 9 0 2 0 0 0 0 3 0 0 14
10-11 2 0 1 0 0 0 0 0 0 0 3
11-12 5 0 2 0 0 0 2 0 0 0 9
12-13 5 0 1 0 0 0 0 0 0 0 6
13- 14 9 0 2 0 0 0 1 1 0 0 13
14-15 7 0 2 0 0 0 1 1 0 0 1
15- 16 6 0 2 0 0 0 0 0 0 0 8
16-17 10 0 0 0 0 0 1 0 0 0 1
17-18 0 0 0 0 0 0 0 0 0 0 0
Total 63 0 20 0 0 0 5 5 0 1 %
Table A.2.10 Traffic Volume at Survey Location 9
9. NR-16 Munlouang Toll gate (Saravane to Pakse)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo | Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 65 2 16 0 0 0 17 2 0 2 104
7-8 162 5 37 0 1 0 29 0 1 1 236
8-9 122 2 18 0 0 1 53 2 2 2 202
9-10 95 1 34 0 0 2 53 4 1 5 195
10- 11 66 1 37 0 0 2 37 4 2 0 149
11-12 65 2 21 0 0 1 2% 0 1 0 116
12-13 68 0 30 1 0 6 22 0 2 1 130
13-14 61 0 29 0 0 2 32 3 1 0 128
14-15 60 4 34 0 1 4 35 3 3 1 145
15- 16 62 1 4 0 0 2 27 8 3 0 147
16-17 121 2 47 0 0 4 29 2 6 3 214
17-18 13 0 59 0 2 4 16 1 3 2 200
Total 1060 20 406 1 4 28 376 29 25 17 1966
9. NR-16 Munlouang Toll gate (Pakse to Saravane)
Buses Trucks
Period Motorcycle |  Tuk-tuk Cars Sonteo [ Medium Bus| Large Bus | 2 Axles 3 Axles + Trailer Others Total
6-7 67 0 K 0 0 5 9 3 2 0 120
7-8 120 4 28 0 2 5 15 2 1 1 178
8-9 130 2 57 0 0 4 43 0 0 2 238
9-10 90 6 55 0 0 3 36 4 3 2 199
10-11 923 2 58 1 0 4 31 14 6 0 209
11-12 85 3 44 18 2 0 54 10 5 4 225
12-13 87 2 43 0 0 2 4 8 1 1 185
13-14 67 2 4 3 0 1 4 1 0 1 160
14-15 36 0 32 3 0 0 40 4 4 3 122
15-16 72 1 67 0 0 2 A 5 5 2 188
16-17 17 0 55 0 1 3 53 2 2 1 234
17-18 106 2 47 1 0 1 4 2 7 4 ANl
Total 1070 24 561 26 5 30 M 55 36 2 2269
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At survey location No.9 (Munlouang Toll Gate at NR-16), driver interview survey was conducted.
The interview survey includes, i) number of passengers, ii) origin (Province and District), and iii)
destination. Table A.2.11 shows the sample ratio by type of vehicle.

Table A.2.11 Sample Ratio of Roadside Interview Survey

Type of Vehicle Direction
Saravane to Pakse Pakse to Saravane

Motorcycle 2.2% 1.8%
Tuk-tuk 50.0% 25.0%
Passenger Car 18.7% 14.4%
Sonteo 77.8% 46.2%
Medium Bus 50.0% 87.5%
Large Bus 82.1% 44.4%
2 Axles Truck 14.9% 8.4%
3 Axles and more Truck 24.1% 20.0%
Trailer 40.0% 36.1%
Others 5.9% 9.5%

Based on the results of roadside interview survey, relationship between number of samples and
estimated distance traveled based on the origin-destination are shown in Figure A.2.2. Motorcycle
and Tuk-tuk are used for short distance trip less than 100km. Another peak found around 700km
at passenger car, buses and trucks is the trips between Vientiane Municipality.
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20 \A / —e—Passangel Gar B —e—LargeBus /
15 /\ b
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Number of Sample
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Figure A.2.2 Travel Distance and Number of Samples

Table A.2.12 shows the average occupancy by type of vehicle and Figure A.2.3 shows the total
passenger OD distribution at the survey location No.9. Large traffics are observed at among each
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Provincial centers except Sekong and Vientiane Municipality.

Table A.2.12 Average Occupancy by Sample

Type of Vehicle Vehicle Passenger Ave. Occupancy
Motorcycle 42 69 1.6
Tuk-tuk 16 81 5.1
Passenger Car 157 515 3.3
Sonteo 19 193 10.2
Medium Bus 9 215 239
Large Bus 35 860 24.6
2 Axles Truck 92 500 54
3 Axles and more Truck 18 33 1.8
Trailer 23 41 1.8
Others 3 13 4.3

Figure A.2.3 Desire Line (Passenger Total of Sample)

B. Trip Generation Survey

(1) Objectives

In the study area, there are not a few large-scale development plan in agricultural and industrial
sectors. For the forecasting future traffic volume in the study area, traffic demand relevant to
existing development plan should be considered.
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Trip generation survey was conducted in order to estimate trip generation rate, interviewing 18
factories, 14 mining places and 8 plantation farms in the whole of Lao PDR including the study

area.

(2) Survey Facilities

Survey facilities are totally 40 firms including Study Area as shown in Table A.2.13 and Survey
items are;

* Location of facility (Province, District, Village),

* Major Products,

* Scale of facility (initial investment, area, number of employee), and

* Average number of vehicle inbound by type of vehicle.

Table A.2.13 Number of Samples

Facility

Province Factory Mining Place Plantation Farm Total

Vientiane Capital 5 6 6 17
Vientiane Province 2 - - 2
Xiengkhuang - 1 - 1
Khammouane 2 - - 2
Savannakhet 8 6 1 15
Champasak 1 1 1 3
Total 8 14 8 40

(3) Survey Results

As the results of the analysis on trip generation survey, following liner regression model for
forecasting vehicular trip attraction model is estimated.

TA; =a; P+,

where,

T4, Vehicular trip attraction of mode i (vehicle / day)

o, Coefficient of mode i

p.: Constant of mode i

P : Initial investment cost (million USD)
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Table A.2.14 Vehicular Trip Attraction Model

Factory Mining Place Plantation Farm
Coefficient | Constant R2 Coefficient | Constant R2 Coefficient | Constant R2

Motorcycle 10.22 33.08 0.95 117.48 -24.78 0.82 7.74 7.3 0.76
Passenger Car 8.27 0.14 0.99 599.88 -162.89 0.89 7.43 1.76 0.86
Buses N/A N/A N/A 122.56 -32.13 0.99 N/A N/A N/A
2 Axles Loading 1.03 1.86 0.99 17.9 2.4 0.76 0.64 0.73 0.99
Truck Empty 2.15 2.46 0.99 2813 -5.86 0.97 0.64 0.73 0.99
3 Axles Loading 0.97 1.86 0.99 7478 -3.96 0.98 2.83 -0.76 0.77
and more | Empty 1.65 2.46 0.99 44.06 -10.06 0.79 2.83 -0.76 0.77
Trailer Loading 0.81 0.84 0.99 37.33 -12.19 0.97 N/A N/A N/A

Empty 0.81 0.84 0.99 37.33 -12.19 0.97 N/A N/A N/A

C. Social Condition Survey

(1) Objectives

The objectives of social condition survey are i) to obtain information enable to evaluate road
improvement project on the view of household along the road, ii) to understand the priority and
requirement of road improvement in comparison with other infrastructure.

(2) Survey Locations and Survey Items

The survey was conducted by interview with village leader at 18 villages in Savannakhet Province
and 32 villages in Saravane Province. These sample villages were;

* divided in three equal corridors (NR-9, NR-15A and NR-15B),

* were scattered on distance from village to nearest national road and Province center.

Table A.2.15 Number of Sample Village

Savannakhet Saravane Total
Poor Village 13 13 26
Not Poor Village 5 19 24
Total 18 32 50

Social Condition Survey includes following items;

* poor village or not poor village,

* number of household and population,

* water supply and electricity,

* number of workers by industry,

* average household income and expenditure, percentage of transport cost in expenditure,

* land price (housing land, agricultural land and common land),

* overall evaluation of infrastructure and evaluation of each infrastructure (road, water supply,

electricity, school, hospital/health center and job opportunity),

* travel distance and time from village to nearest national road, District center and Province

center in dry season and rainy season, and
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* evaluation of road surface and public transport services by trip purpose and road class.

Figure A.2.4 Location of Sample Villages

(3) Survey Results — Simple and Cross Aggregation

1) Number of Household
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Figure A.2.5 Number of Household
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2) Number of Household Members
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Figure A.2.6 Number of Household Members

3) Electricity and Water Supply

Table A.2.16 Electricity and Water Supply

350

Water Supply
Electricity 1: network 2: well spring Total
1: network 4 28 32
2: generator or no-electricity 0 18 18
Total 4 46 50
4) Share of Primary and Tertiary Workers by Village
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Figure A.2.7 Share of Primary and Tertiary Workers by Village
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5) Share of Primary and Tertiary Workers by Village
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Figure A.2.8 Share of Primary and Tertiary Workers by Village
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Figure A.2.9 Average Household Income and Distance from District or Provincial Center

6) Average Household Income and Distance from District or Provincial Center
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7) Average Household Income and Expenditure
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Figure A.2.10 Average Household Income and Expenditure

8) Average Household Expenditure and Share of Transport Cost
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Figure A.2.11 Average Household Expenditure and Share of Transport Cost
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9) Agricultural and Housing Land Price
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Figure A.2.12 Agricultural and Housing Land Price

10) Overall Evaluation of Infrastructure and Land Price
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Figure A.2.13 Overall Evaluation of Infrastructure and Land Price
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11) Evaluation of Infrastructure

Table A.2.17 Evaluation of Infrastructure

Road Water Electricity School Hospital/Health | Working .(job
supply center opprtunity)
Worst 1st 20 6 9 8 4 3
T 2nd 9 12 4 16 5 4
3rd 10 14 2 8 13 3
4th 6 6 4 12 12 10
l 5th 2 10 6 5 13 14
Good 6th 3 2 25 1 3 16
Average 24 3.2 4.4 29 3.7 4.5
12) Travel Time from Village to National Road
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Figure A.2.14 Travel Time from Village to National Road

13) Travel Time from Village to District Center
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Figure A.2.15 Travel Time from Village to District Center
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14) Travel Time from Village to Provincial Center
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Figure A.2.16 Travel Time from Village to Provincial Center

15) Trip Frequency and Distance to each District Center
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Figure A.2.17 Trip Frequency and Distance to each District Center
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16) Trip Frequency and Distance to each Provincial Center
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Figure A.2.18 Trip Frequency and Distance to each Provincial Center

17) Evaluation of Road Condition

Table A.2.18 Evaluation of Road Condition

Evaluation of Road Condition and Others to working to. to hospital

i . i . o . to school | shopping/ / health

1: Very effective, 2: effective, 3: slightly effective place .

selling center
Road Surface (Rural road: village, district and provincial road) 2.92 2.92 2.92 2.92
Road Surface (National Road) 1.86 1.86 1.86 1.86
Bridges (Rural road) 2.88 2.88 2.88 2.88
Bridges (National road) 1.94 1.94 1.94 1.94
Flooding in rainy season (Rural road) 2.92 2.92 2.92 2.92
Flooding in rainy season (National road) 1.98 1.98 1.98 1.98
Public transport (bus, sonteo, tuk-tuk) 2.68 2.68 2.68 2.68

18) Importance of Road and Facilities
Table A.2.19 Importance of Road and Facilities
Road surface Ferry orold Road surface Eerry orold Road syrface Ferry orold
. bridge at bridge at rural of national bridge at
of village road . of rural road .
Importance village road road road national road

1st 50 0 0 0 0 0

2nd 0 " 0 0 0 0

3rd 0 0 47 0 0 0

4th 0 0 0 32 0 0

5th 0 0 0 0 0 0

6th 0 0 0 0 0 0

Average 1 2 3 4 | N/A N/A
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(4) Survey Results — Land Price Model
1) Land Price Model 1 (Time Reduction in Access to Nearest National Road)

loglO(LP) = a x TA + b ¥ Dammy, + ¢ ¥ Dummy,, + C (R=0.62)
whereas:
LP: Land Price (kip/m2)
TA: Travel time from village centre to national road (min)
Dummy e: Electricity dummy (1: available 0: not available)
Dummy w: Water dummy (1: available 0: not available)
a, b, c: Variables

C: Constant

Table A.2.20 Variables of Land Price Model

Value T-Value
C 6.94 4545
a 0.47 3.09
b 0.27 1.54
c -0.001 -0.50

Table A.2.21 Result of Land Price Model (50% Time Reduction in Access to Nearest National Road)

Village name Surveyed Land | Estimated Land | Estimated Land (B/A)
Price (Kip/m2) | Price (Kip/m2) | Price in case of
(A) road
improvement
(Kip/m2)
(B)
B. Khanthoungxai 2,000,000 8,006,346 8,307,949 104%
B. Kang-Gnai 4,000,000 6,044,805 7,218,847 119%
B. Taleo 5,000,000 8,369,620 8,494,338 101%
B. Sisaphanxai 7,500,000 8,125,651 8,369,620 103%
B. Songkhon 10,000,000 25,070,368 25,144,642 100%
B. Nongpho 10,000,000 25,070,368 25,144,642 100%
B. Non 10,000,000 24,484,015 24,848,858 101%
B. Koutlamli 10,000,000 24,848,858 25,033,313 101%
B. Dongnangam 13,000,000 22,404,739 23,770,321 106%
B. Nachan 15,000,000 24,124,529 24,665,762 102%
B. Nongmakpa 15,000,000 24,124,529 24,665,762 102%
B. Nakok 15,000,000 24,848,858 25,033,313 101%
B. Nala-Ong 20,000,000 23,770,321 24,484,015 103%
B. Taleo-Mai 25,000,000 22,404,739 23,770,321 106%
B. Pakxenot 25,000,000 24,848,858 25,033,313 101%
B. Phouangsavan 25,000,000 46,450,404 46,588,020 100%
B. Nongpheung 25,000,000 23,770,321 24,484,015 103%
B. Tangxouay 26,000,000 8,494,338 8,567,392 101%
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B. Dongkum 30,000,000 24,124,529 24,665,762 102%
B. Khanchom 30,000,000 24,484,015 24,848,858 101%
B. Phakpheoset 30,000,000 8,369,620 8,494,338 101%
B. Phonmakgna 50,000,000 24,848,858 25,033,313 101%
B. Laosouligna 50,000,000 23,770,321 24,484,015 103%
B. Dongtaliang 50,000,000 44,041,677 45,364,009 103%
B. Khokleng 50,000,000 22,404,739 23,770,321 106%
B. Nakhaomun 50,000,000 21,117,608 23,077,431 109%
B. Khanthalat 50,000,000 24,484,015 24,848,858 101%
B. Kaxa-Gnai 50,000,000 24,484,015 24,848,858 101%
B. Bung-Kang 50,000,000 46,039,990 46,381,748 101%
B. Kenghouat-Gnai 50,000,000 24,996,312 25,107,478 100%
B. Nondinxay 70,000,000 46,450,404 46,588,020 100%
Average 28,145,161 23,705,735 24,229,918 102%

2) Land Price Model 2 (Time Reduction in Access to Provincial Centre)

loglO(LP) = ax TP + b x Dammy, + ¢ ¥ Dummy,, + C (R=0.65)
whereas:
LP: Land Price (kip/m2)
TP: Travel time from village centre to provincial center (min)
Dummy e: Electricity dummy (1: available 0: not available)
Dummy w: Water dummy (1: available 0: not available)
a, b, c: Variables

C: Constant

Table A.2.22 Variables of Land Price Model

Value T-Value
C 7.07 40.65
a 0.44 3.07
b 0.33 1.92
c -0.0019 -1.41

Table A.2.23 Result of Land Price Model (15% Time Reduction in Access to Provincial Centre)

Village name Surveyed Land | Estimated Land | Estimated Land (B/A)
Price (Kip/m2) | Price (Kip/m2) | Price in case of
(A) road
improvement
(Kip/m2)

(B)
B. Khanthoungxai 2,000,000 6,885,536 7,448,978 108%
B. Kang-Gnai 4,000,000 5,297,545 5,960,917 113%
B. Taleo 5,000,000 9,766,866 10,026,320 103%
B. Sisaphanxai 7,500,000 6,885,536 7,448,978 108%
B. Songkhon 10,000,000 28,316,360 28,878,668 102%
B. Nongpho 10,000,000 19,109,211 20,672,914 108%
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B. Non 10,000,000 27,105,676 27,825,729 103%
B. Koutlamli 10,000,000 24,837,385 25,833,624 104%
B. Dongnangam 13,000,000 19,109,211 20,672,914 108%
B. Nachan 15,000,000 21,785,840 23,109,658 106%
B. Nongmakpa 15,000,000 28,316,360 28,878,668 102%
B. Nakok 15,000,000 23,775,447 24,891,710 105%
B. Nala-Ong 20,000,000 22,758,912 23,984,138 105%
B. Taleo-Mai 25,000,000 22,758,912 23,984,138 105%
B. Pakxenot 25,000,000 30,234,529 30,533,253 101%
B. Phouangsavan 25,000,000 40,556,200 43,874,905 108%
B. Nongpheung 25,000,000 22,758,912 23,984,138 105%
B. Tangxouay 26,000,000 9,766,866 10,026,320 103%
B. Dongkum 30,000,000 19,109,211 20,672,914 108%
B. Khanchom 30,000,000 30,902,371 31,105,585 101%
B. Phakpheoset 30,000,000 9,766,866 10,026,320 103%
B. Phonmakgna 50,000,000 24,837,385 25,833,624 104%
B. Laosouligna 50,000,000 21,785,840 23,109,658 106%
B. Dongtaliang 50,000,000 52,713,320 54,827,676 104%
B. Khokleng 50,000,000 24,837,385 25,833,624 104%
B. Nakhaomun 50,000,000 16,761,435 18,493,106 110%
B. Khanthalat 50,000,000 29,581,120 29,971,451 101%
B. Kaxa-Gnai 50,000,000 29,581,120 29,971,451 101%
B. Bung-Kang 50,000,000 50,459,528 52,828,615 105%
B. Kenghouat-Gnai 50,000,000 22,758,912 23,984,138 105%
B. Nondinxay 70,000,000 40,556,200 43,874,905 108%
Average 28,145,161 23,989,548 25,115,130 105%

A-29



Preparatory Study for Inprovement of Roads and Bridges in the Southern Region in Lao PDR

ionnaire

3) Quest

peol Jo Juswis Aodwijuswdos Aap Jayy
peou jo Juawa Acsdwipuswudoja Aep aiajeg

sa|qein( Jo abejuadiad
S3|qeInpuo N Jo abejuaciod
1500 podsueg Jo abeuadiad

SaleqUWaW POYsSNOH _H_

ployasnoy Jood jo sbegusaied _H_

[ |

(1ood=¢ ‘1igj=g ‘p009=1)

(153us0 yeay/endsoy ‘jooyds ‘Ayoigose ‘Aiddns Jgjem ‘peo.) 8Imongsesul [[eJano o juswdopAsp yuel ases|d

(puey|ysalo} "Ba)
puE| UOW WO

puej [eamynaube

158104 :¢ ‘[einynouBy z ‘ea.e [ejuspisay 1| >
Ayo108[e-0u J0 Jjesausb iZ “YIomsu ;| >
Buds [jom iz ‘yJomau ;| >

pue| Buisnoy

uouw/diy|

Lpuow/diy

Lpuow/diy

2INONJSE4U| JO UOJENRAS [[BIBAQ

(leJyaiy) o (eydiy) sod pue

spoob a|qeing

(-0 poo4) se|qeJnpuoN

(90 ‘auijoseb ‘uopejiodsuey ojgnd) 3500 odsues |
(uowydry) aJmypuadx3 ploysnoH Ayuopy ebesany
(puow/dry) sawoou| pjoysnoH AjLpuoly sbesany

(deaipuey juapns ‘gymasnoy Buipnjoxs) sl8YyO
[e10JaWW0Y)
|e1asnpuy pue Butuipy
uogejueld ‘(Aousioyns4|es) ainynoby
(eJow pue pjo SIedA G| ‘JauBLIIRd) SIBNIOM JO JaquINN

uopejndod ajewsa

uogeindod alep
(910w pue pjo sieaA g) uogejndod
(plo sieah g uey ssa|) uogeindod
PIOYaSNOH 1004 JO JaquinN
PIOYSSNOH JO JaquinN

J0 Bupunoluns asnpue
(Ayo14080 ou Jo Jaresauab “Yiomeu ‘63) Aioi08g
(1 ‘Jojem Buids [lam yJompau 69) Addng Jeiep
abejin Jood/ebein J00d JoN

abe|iA Jo sweN
JoLasI Jo sweN
90UINOJd JO BleN

(Xvd pue 731) sseippe jogjuod
uosJad J0|ju0)

A-30



Lao PDR

jon in

Preparatory Study for Improvement of Roads and Bridges in the Southern Reg

Appendix

"dew uojuiod 8y gjealpul aseald ¢ (Auo J0joes peol o} juensal) ob

InoA 10} Juswanoidwi jusbinisow sieum

(peou [euopeN) sebplig
(peou [eny) sabplg
peo. [euoleN

peo. [einy

(swoour Jaybly pajoadxa pue Jgua) [epulA0ld 0} paddiys aq [imjonposd ednynolibe

‘peoJioisip Jo Juswaned Ag xa) juswanoidw peo. jojoays pajoadxy

peoJ [euoteu Je abpliq pjo 4o A4
peol [B0jeU JO 80BJINS PEOY

peoJ [eanJ e abplq pjo 4o A4
peol [eJn. JO 80BJINS PEOY

peoJ abejAje abplq pjo Jo Alis4
peou abeyiA J0 80BJINS Peoy

abpug plo Jo Aua4 abpug plo 1o Aa4
_cho“ése__“_ T B “G_ : T 4 ® . r
o peoy [euoeN OIS ey eounoig omsiq) peoy abejin

peoYy eIy
aAJ0ae ARublis € "aARoRYR 7 ‘9Ajoaye Ko 1|

19)ud9 Yeay b aoe(d
/ lendsoy o} o] Buiyio m o

‘sangeja. jisiA “‘di ssauisng ‘Buiddoygs) sasod.nd Jofopy

_mozgcog\v_om;LwQ_H_ fouanbai

‘sangefa. JisiA ‘di ssauisng ‘Buiddoygs) sasodind Jolopy

reakiuowppamsed[ | fousnbaug

souelodwi Aq (9- |) JapJo [eauBwNU || pue suibew| ases|d

(4ry-4n} ‘oguos ‘snq)jJodsues ajand

(peou [euogeN) uosess Autel ui Bupoo|4

(peou [edny) uoseas Autel uj Bupoo|4

(peou [euopeN) sebplig

(peou [eny) sabplg

(peoy [euojeN) 80e}INS peoy

(peou [eouinod pue oigsip ‘obejiA :peod [Biny) 8084NG PEOY

SIBUQ PUB UOYIPUOD PROY JO UoeNnieA]

J8U8) [BPUIAOI]

19u) lsI

(a1doad afejjinjo AAjoe [ealdA | ) Jjua) [BIOUIAOIH PUB JGJua)) JoI4SIq O} SS90y

i uw wy
i uw wy
i uw wy

uoseag Auley  uoseag Aig  (wy) aougsig

(Ayunpddo JENEE

l00yo! 101499 Addns 20
qol) Bunpop | wiesHendsoH 100%s Aowoa3 s 2 Peod

(18D Aq) J83ua) [eIUINCI] O} BBE|IA

(180 Aq) sguajousiq of abefin

(18D Aq) peOJIOILSI 10 [ePUIAOId ‘|eucheN o} abefiA
PeOY Jo14sIQ PUE [EIOUIAOLd ‘[BUOREN O} AHliqISs00y

(1s10M pUZ :Z JSIoM :| :9 ) |)
swa|qod jo ssausnolias Aq swiay Buimojg oy yued ases|d

a1l Alep u sanssy/swa|qod jo uojeniea

A-31



Preparatory Study for Inprovement of Roads and Bridges in the Southern Region in Lao PDR

Appendix 3: Observed Water Level Records in Southern Laos
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Water Level Variation@ Ban Meuang Chan, Xe Pon
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Note that X-axis corresponds to monitoring date, starting from January 1st while Y-axis to the measured value of the water
gauge. Exact elevation corresponding to “zero-point” of the water gauge is unknown (Source: This Study, 2010).

Figure A.3.1 Water Level Variation of Xe Pon River (Ban Meuang, Savannakhet Province)
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Water Level Variaton@Khonsedon, Xe Don
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Note that X-axis corresponds to monitoring date, starting from January 15t while Y-axis to the measured value of the water
gauge. Exact elevation corresponding to “zero-point” of the water gauge is unknown (Source: This Study, 2010).

Figure A.3.2 Water Level Variation of Sedon River (Khonsedon, Saravane Province)
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WaterLevel Variation@Souvannakhili, Xe Don
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Note that X-axis corresponds to monitoring date, starting from January 1st while Y-axis to the measured value of the water
gauge. Exact elevation corresponding to “zero-point” of the water gauge is unknown (Source: This Study, 2010).

Figure A.3.3. Water Level Variation of Sedon River (Souvannakhili, Champasak Province)
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WaterLevel Variation@Kengkok, Xe Champhone
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Note that X-axis corresponds to monitoring date, starting from January 1st while Y-axis to the measured value of the water
gauge. Exact elevation corresponding to “zero-point” of the water gauge is unknown (Source: This Study, 2010).

Figure A.3.4 Water Level Variation of Xe Champhone River (Kengok, Savannakhet Province)
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Water Level Variation@Meuang Phin, Xe Thamouak
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Note that X-axis corresponds to monitoring date, starting from January 1st while Y-axis to the measured value of the water
gauge. Exact elevation corresponding to “zero-point” of the water gauge is unknown (Source: This Study, 2010).

Figure A.3.5 Water Level Variation of Xe Thamouak River (Meuang Phin, Savannakhet Province)
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Water Level Variation @ Lahanam, Xebanghieng
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Note that X-axis corresponds to monitoring date, starting from January 1st while Y-axis to the measured value of the water
gauge. Exact elevation corresponding to “zero-point” of the water gauge is unknown (Source: This Study, 2010).

Figure A.3.6 Water Level Variation of Xe Banghieng River (Lahanam, Savannakhet Province)
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Water Level Variation@Ban Hastaykhao, Xe Khaman
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Note that X-axis corresponds to monitoring date, starting from January 1st while Y-axis to the measured value of the water
gauge. Exact elevation corresponding to “zero-point” of the water gauge is unknown (Source: This Study, 2010).
Figure A.3.7 Water Level Variation of Xe Khaman River (Attapeu Province)
Waterlevel Variation @ Attapeu, SekongRiver

18.00
16.00 |
14.00
12.00 l
10.00 i

8.00 i I ‘

6.00

4.00

2.00 ¥

0.00 : ; ; , .

0 50 100 150 200 250 300 350 400
e=—=2009 ====2008 ====2000 ====1996 ====1995

Note that X-axis corresponds to monitoring date, starting from January 1st while Y-axis to the measured value of the water
gauge. Exact elevation corresponding to “zero-point” of the water gauge is unknown (Source: This Study, 2010).

Figure A.3.8 Water Level Variation of Sekong River (Attapeu, Attapeu Province)
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Water Level Variation@Lahman, Sekong River
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Note that X-axis corresponds to monitoring date, starting from January 1st while Y-axis to the measured value of the water
gauge. Exact elevation corresponding to “zero-point” of the water gauge is unknown (Source: This Study, 2010).

Figure A.3.9 Water Level Variation of Sekong River (Lahman, Sekong Province)
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Water Level Variation@Venuekhen, Sekong River
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Note that X-axis corresponds to monitoring date, starting from January 15t while Y-axis to the measured value of the water
gauge. Exact elevation corresponding to “zero-point” of the water gauge is unknown (Source: This Study, 2010).

Figure A.3.10 Water Level Variation of Sekong River (Venuekhen, Attapeu Province)
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