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His Majesty the King's Remarks
Given to the Department of Highways’ Civil Servants, Officers and Staff
On the Occasion of the 100" Anniversary of the Department of Highways

Transportation is one of the fundamental factors to generate the civilization
of the country and to develop the quality of life. During 100 years, the Ministry of
Transport has improved the transportation service of Thailand to be effectiveness
and advance continually. Therefore, all party must be proud in work and enhance
collaboration in all activities. This will be widely beneficial and sustainable for the
country and people evermore.

Chaloem Phra Kiat Building, Siriraj Hospital
5" October 2011
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His Majesty the King’s Remarks
Given to Civil Servants on the Occasion of the Civil Servants’ Day, 1% April 2016

All governmental duties effect on the entire benefits of country and people.
Civil servants, at all sections and levels, must do their duties properly and correctly
according to technical principles, rationality and righteousness. Importantly, each
must thoroughly think about consequences before performing any actions. This
is to result in good benefits.

Chaloem Phra Kiat Building, Siriraj Hospital
31% March 2016
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The Department of Highways is a state agency under
the Ministry of Transport. It is responsible for constructing
highway infrastructure throughout the country as well as
linking it with international highways. Highway maintenance
is another duty of the department as it provides convenience
and safety for road users. In order to maintain highways of
more than 60,000 kilometers throughout the country, there
are more than 120 organizations under the department
responsible for the task. They are called the Office of Highway
and Highway District. There are 5 Road Construction Training
Center and 4 Bridge Construction Rehabilitation Center.

Due to the responsibility of the department to construct
and maintaining highways which helps expanding economic
growth and abating public problems, the department has an
opportunity to serve His Majesty the King's thoughts in several
occasions such as the construction of Ratchadapisek road
and Borom Ratchachonnanee bridge, road construction in
remote areas, vetiver grass planting, highway planting and
friendship bridge IV (Chiang Khong — Houayxay) . In all
projects, the Department of Highways adheres to promote
growth and stability of the country in accordance with the His
Majesty the King’s thought concerning helping and abating
public problems. Furthermore, the Department of Highways
also has social concerns as proven in facilitating the traffic
during long vacations, contributing drinking water in dry
seasons, or relocating belongings of people in flooded areas.
Beside of responsibility , Department of Highways have setting
Highway Safety Center for service of information for people

in other provinces come through Sanam Luang , Bangkok.

The Organising Team
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Department of Highways Organization Chart
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Vision:

“Become a leading highway organization and promote

sustainable transportation system”

Missions:

1. To develop the highway network system to improve
transportation and promote transportation logistics.

2. Todevelop the highway network system to connect
the ASEAN Economic Communities.

3. To monitor and maintain highway infrastructure for
efficient transportation.

4. To monitor and maintain highways infrastructure
for road safety.

5. To modernize the organization that could respond
to a dynamic change of technology, services, societies and

environment.
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Department of Highway Strategy 2012 — 2016

Value of “4G”
® (Good Knowledge and Experience
® (Good Technology and Communication
® (ood Governance

® (Good Service and Environment

Organization Culture of “DOH”
Deliver good service
Obiligation to governance

High accountability
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List of Strategies

® The highway network system development to
support transportation logistics

® The highway network system development to
connect ASEAN Economic Communities

® The highway network construction and maintenance
throughout Thailand

® The highway network development to promote road
safety

e [Efficient organization management to support
society and preserve environment according to good

governance

Objectives
Strategic issue 1: The highway network system development
to support logistics

® To have the competent highway network system to
support the logistic network

® To have the high standard of highway network to
support ground transportation system

® To improve highway network efficiency

Strategic issue 2: The highway network system development
to support ASEAN Economics

® To have competent international highway system
to support the economic development of the ASEAN
Community in 2015

® To have the standard of international highway
network and promote road user convenience

® To finish international highway network in the time

constraints
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Strategic issue 3: The improvement and maintenance of
highway network throughout Thailand

® To improve and maintain highway conditions to
support huge demand of travels throughout Thailand

® To have a safe and convenient highway network
for road users

® To boost and maintain highway network efficiency

e To maintenance the highway network from disasters

Strategic issue 4: The highway network development to
maintain safety standard

® To have a safe highway network

® To have a safe and convenient highway network

® To implement highway safety plan

Strategic issue 5: Develop a good organization management
and human resource management system

® To centralized management and team work

® To proper manage human resource

e To improve the workforce competency

e To have proper database and information
technology

e To modernize the organization to support the

socioeconomic changes
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The Department of Highways was established as a
department on April 1, 1912. Formerly, there was only the
Department of Canals, which was subjected to the Ministry
of Agriculture. Until the reign of King Rama VI, a royal decree
transferred the Department of Canals to the Ministry of Public
Works and renamed the “Department of Highways”. The
Ministry of Civil Engineering itself was also renamed the
“Ministry of Communication” by a decree issued in the same
year regarding bureaucracy restructuring.

On September 30, 1914, the Waterways Section of the
Department of Highways was transferred to The Ministry of
Agriculture, and renamed the “Royal Irrigation Department”.
Therefore, only the Division of Roads remained under the
Department of Highways which was headed by a Director-
General.

On July 30, 1917, after Thailand declared war against
Germany, Austria and Hungary, a royal decree was issued
to merge the Department of Highways with the Department
of Railways under the Ministry of Commerce and Transport
which was headed by the Commander of the State Railways.
The purpose was to pool the engineers at the country’s
disposal, as many of the foreign engineers previously
employed by both departments were citizens of hostile nations
and had been dismissed or interned as prisoners of war. The
Chief Road Work Technician was the leader of the Department

of Highways at that time.




History of the Department of Highways
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On June 29, 1932, King Rama VII, with the consent of
the People’s Party, merged the Ministry of Commerce and
Transport with the Ministry of Agriculture. The new agency
was named the “Ministry of Agriculture and Commerce”. As
a result, the Department of Railways, which included the
Department of Highways, became a subordinate agency of
the new ministry.

On May 3, 1933, at the recommendation of the cabinet,
King Rama VIl passed an Establishing Ministries and
Departments Act B.E. 2476. Under the act, the Ministry of
Agriculture and Commerce was dissolved. And the
Department of Railways, which included the Department of
Highways, became a unit of Ministry of Economic Affairs
instead.

On September 18, 1934, King Rama VII, at the
recommendation of the House of Representatives, promulgated
an act transferring the authority and responsibility regarding
the construction and maintenance of highways from the
Department of Highways to the Department of Municipal

Public Works which was subjected to the Ministry of Interior.
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On August 19, 1941, in the reign of King Rama VIII,
the Division of Roads was upgraded to a department and was
transferred from the Department of Municipal Public Works
which was a part of the Ministry of Interior, to the Ministry of
Communications, under Ministerial and Department
Restructuring Act B.E.2484. Although, it was upgraded, the
new department did not have its own office and was still
located within the compound of the Department of Municipal
Public Works at the base of Pan Fa Leelart Bridge. Then, on
November 13, 1948, it was moved to Rama VI Road where
the Division of Procurement of the present Department of
Highways is.

On March 12, 1952, under the Ministerial and
Department Restructuring Act B.E. 2495, the Department of
Highways was renamed the “Department of National
Highways”. However, it still remained under the Ministry of
Transport.

On June 24, 1955, The Department of National
Highways had the opening ceremony for the office building
on Sri-Ayutthya Road.

On May 4, 1963, The Department of National Highways
was renamed the “Department of Highways” again and
transferred to the Ministry of National Development, under the
Ministerial and Department Restructuring Act B.E. 2506.

On September 29, 1972, the Department of Highways
was transferred to the Ministry of Transport and it has
remained there until present day. The transfer was made
according to the following laws:

- The national Executive Council Announcement
No.216.

- The decree divided Department of Highways |,
Ministry of Transport B.E.2516

- The decree divided Department of Highways ,
Ministry of Transport B.E.2532

- The decree divided Department of Highways ,
Ministry of Transport B.E.2533

- The Ministerial and Developmental Restructuring
Act B.E.2534

- The decree divided Department of Highways |,
Ministry of Transport B.E.2537

- The decree divided Department of Highways |,
Ministry of Transport (No.2) B.E.2539

- The Ministerial and Developmental Restructuring
Act B.E.2545

- The Ministerial division Highways Ministry of
Transport B.E.2545
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- The Ministerial division Highways Ministry of
Transport B.E.2552

- The Ministerial division Highways Ministry of
Transport B.E.2558

Duties and Responsibilities

The Department of Highways is responsible for:

1. Enforcing highway laws and other involved laws,
especially on motorways, national highways and concession
highways.

2. Research and development , renovation and
maintenance of the motorways, national highways and
concession highways.

3. Cooperating with domestic and international
organizations regarding highway issues

4. Other duties as appointed by law, the Ministry of

Transport, and the cabinet.
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Part | The Overall Scheme of the organization
1. Strategies of the organization
Department of Highways
To become a leading highways organization

that supports sustainable transport

(a) To develop the highway network system and
connect other modes of travel to support transportation
logistics.

(b) To develop the highway network system and
connect with neighbor countries to support ASEAN Economic
Community.

(c) To monitor, improve and maintain highway
infrastructure to promote efficient transportation among
modes.

(d) To monitor, improve and maintain highways for
safety.

(e) To develop the organization that could adapt to
a dynamic change in technology, services, society and

environment.

Strategic issue 1: The development of highway network
system to support transportation logistics.
Objective:
1. To have a potential highway network to support
the logistic system.
Indicators
1.1 The percentage of the mobility on highway

network (not less than the target)
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1.2 The amount of vehicles speed on the
highway network.

1.3 Transportation costs which is related to
Gross Domestic Product (GDP) (Indicators from Ministry of
Transport)

2. Tohave convenient highway network for road users
Indicators

2.1 The percentage of the user satisfaction
about logistics.

3. To develop and increase efficiency of highway
network
Indicators

3.1 The percentage of development progress
and efficiency of highway network.

3.2 The decreased percentage of complaints
from the users who are affected from the highway development
process.

3.3 The percentage of roadways with International
Roughness Index (IRI) higher than 3.

Strategies of Department of Highways

1. To develop highway network which supports
logistics, such as highway expansion project and multimode
linkage (highway, railway, water, and air transport system)

2. To increase highway network capacity which
connects to other modes of transport system, such as truck
terminal and inland container depot, State Railway of Thailand,
Marine Department, Airports of Thailand Public Company
Limited, and Customs Department.

3. To develop and expand intercity motorway
network throughout Thailand

4. Toinstalland check the safety standard of facilities

5. To develop a service system that reducing the
work process and increasing working speed.

6. To manage the weight control system

7. Tobe prepared for construction projects, such as
studying appropriation of project, location and design, Right
of Way, etc.
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8. To clearly set highway network plan

9. To specify the criteria for selecting qualified
bidders (PQ process)

10. To check, monitor and speed up work processes
to meet the timeline

11. To encourage private sector to participate in our
work processes, such as recruiting processor privatization of
highway construction and development

12. To maintain international roughness index of
highways to support the logistic system, and cooperate with
both government administration under Ministry of Transport
and other external organization to do the highway maintenance

13. Tosetand develop rest areas on highways for car
and bus users.

Strategic issue 2: The highway system development
for supporting ASEAN Economic Community

Obijective:

1. To have competent international highway network
system to support ASEAN Economic Community in 2015

Indicators

1.1 The percentage of the mobility on highway
network to the neighbors (not less than the target)

1.2 The traffic speed on the international
highway network

2. To have international highway standard and be
convenient to understand for all users
Indicators

2.1 The percentage of the satisfaction of

international highway users

3. To develop international highway network
according to the plan

Indicators

3.1 The progress percentage of international
highway network completion.

3.2 The decreased percentage of complaint
from the users who are affected from the development process
of international highway network.

3.3 The percentage of highways with International

Roughness Index (IRI) higher than 3.
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Strategies of Department of Highways

1. To develop and maintain international highway
network to support the ASEAN Economic Community, such
as highway widening project, International Roughness
Standard and highway sign installation

2. Toinstalland check the standard safety instrument

3. To develop service system for reducing the
working process and increasing the working speed

4. To develop the management of weight control
system in the highway network

5. To be prepared for construction projects before
its launching such as studying scopes of projects, location
and design, right of way, etc.

6. Toclearly setinternational highway development
plan

7. To specify the criteria for selecting qualified
bidders (PQ process)

8. To check, follow up, speed up the work process
usually and follows a plan strictly

9. To encourage private sector to participate in
working process, such as employing people from private
sector to do the work or franchising highway construction and
development to a private sector

10. Tomaintain international roughness of international
highways and cooperate with both in-house and other external

administration for the highway maintenance purpose.
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Strategic issue 3: The highway network development
and maintenance throughout Thailand

Objective:

1. To have developed and maintained highway
network to support a large number of vehicles from all parts
of Thailand

Indicators

1.1 The percentage of the mobility on highway
network in Thailand (not less than the target)

1.2 The traffic speed on highway network

2. To have safe and convenient highway network
for travelling and transporting users from other modes of
travel

Indicators

2.1 The percentage of the user satisfaction on
international highway development and maintenance

2.2 The percentage of the user satisfaction on
international highway roughness

2.3 The percentage of the user satisfaction on
international highway maintenance after flood

3. To increase and maintain the highway network
efficiency

Indicators

3.1 The percentage of highway development
progress in all parts of Thailand comparing to the plan.

3.2 The decreased percentage of complaints
from the users who are affected from the highway development
process.

3.3 The percentage of highway network with
International Roughness Index (IRI) less than 3.5.

4. To solve the problems from disasters comparing
to the plan

Indicators

4.1 The percentage of plan achievement
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Strategic issues of Department of Highways

1. To be prepared for traffic load by studying basic
necessity and making implementation plan to increase
network efficiency

2. Toincrease highway efficiency in Thailand

3. To install and check the safety facilities and
instruments

4. To develop a service system that help reducing
the working process and increasing the working speed

5. To promote convenient experience and reduce
cost of travel (time, distance, expense) by using Information
Technology, such as Real Time Traffic Broadcast that reports
traffic, accident, natural disaster, and climate.

6. To maintain international highway roughness to
support the logistic system and cooperate among in-house
and other external agencies.

7. To be prepared for disaster prevention and
solution on highway system, such as preparing equipment
and staff.

8. To be prepared for the construction project, such
as studying project scope, location and design and right of way.

9. To define the criteria of qualified bidders (PQ
process)

10. To check, follow up and speed up the working
process and implementation plan

11. To encourage private sector to participate in the
working process such as recruitment from private sector to
do the in-house work or franchising highway construction and
development to the private sector

12. To standardize highway construction and
maintenance to be conformed with proper engineering, social,
and environmental principles

13. To develop weight station and strictly control
weight to the standard

14. To maintain highways after natural disasters

comparing to the plan.

Annual

Department ufHH?gliwjaryézu I B



Uszifusnsaansy 4 mswaunlaseinamaang
Tildnmsgruanulaanizatnssailas
ihilszasn
1. TAgeinananasianuilaands
ERE Rl
1.1 Feuazdmsniannglmug lunismun1awas
PUAILUTATIUNENNUAWAARS
2. glatAssainevnamanelasuANNazAINLAZANN
UaaanalumsiaunIauazmsauss
a3
21 Seuazariuienalaaesgldlassananieans
Lﬁ'mﬁummﬁﬂmm5’1ummﬂmmﬁa°ﬂﬂmwmq
3. ANNTOAMAUMIMUANNUIDANEUBINIINAN
ANULHUA UL
a3
31 ¥euazaesdomqaideeiildiunisuilages
RGN EEA Vi
MAENEANLNULNEATRASURINTHNNINA
1. dafiudeyaniifingliRmALUNIUAN D8I
W leFiad
2. ApliEnsmaunstayaLazdtanslunsEuun
fldmnsatihaiais
3. fél”mr%\ﬂLmzﬁﬁumﬁﬂﬂquuﬂ’ﬁmimwmq
(Service Center) e ana
4. AaldEnse wILAmNazAINLAzANLIne AL
NWNAN Lﬁ@ﬂmﬁuﬂqﬁﬁmﬁlwﬁqqmﬂm@
5. davnAnRe mIadeLAEuIAINLaeAfY L
AsutiaulARNNIRTgIN
6. taAunsldngunnelianin WildsrAvgnnuay
W
7. 1Bwsdamsarasivaensieluszwinisieaiona
WAZNENEINIG
8. uwilaamdnsuazaniiniadesiulfudgeudle
sz‘dﬁ'm
ﬂsztﬁquﬁmﬂm%ﬁ' 5 MsWAUIUszANENIWMS
USMSAAMSRIANS ARLAUBIAIANLALRILIAADN AN
wanMsUIMsIametuiasins
hilszaen
1. AMIUTUITAIANMITULUDIATINATNRANNNG
USmnshamsiuiiasdia
a9
1.1 FouarATuUNIINNIIL LN UNATIRIBIANTAN
GRETERN I E R i E
1.2 ?*amxﬁmmmmﬁm’wmuﬂaxmmquamu%\mum
13 Serasuanzun (Usfiumies) aan PART s

ASUNIAA29 2999

Strategic issue 4:The highway network development
to promote safety standard
Objective:
1. To improve road safety of the entire network
Indicators
1.1 The decreased percentage of accident on
highway network
2. To have safe and convenient highway network
for travelers
Indicators
2.1 The percentage of the user satisfaction
about safety measures of highway
3. To execute highway safety plans
Indicators
3.1 The percentage of solved problem during
the fiscal year
Strategic issues of Department of Highways
1. To collect accident data on highway immediately
after the event
2. To publicize traffic and route information to
highway users
3. Tosufficiently establish and develop service center
4. To make convenient and safe highway to help
dissipate the accident during holiday seasons
5. To create, install and check road facilities
6. To efficiently and fairly enforce law
7. To safely manage highway construction and
maintenance
8. To solve safety problem in risk area
Strategic issue 5: Improve organization management
for responding to social and environmental requirement
according to principles of good governance
Objective:
1. To efficiently manage the road system by following
principles of good governance
Indicators
1.1 Thetotal score of the organization according
to the performance guarantee evaluation of the organization
1.2 Therating of fiscal budget and investment rate
1.3 The percentage of self-evaluation score

from the entire system.
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2. To have proper human resource management
Indicators
2.1 The achievement level of human resource
management
3. To have proper human resource development
Indicators
3.1 The achievement level of human resource
development
4. To have proper database and information
technology
Indicators
4.1 The achievement level of information
technology development
4.2 The percentage of the satisfaction level on
information technology users
5. To modernize the organization to be able to adapt
to social and environmental changes
Indicators
5.1 The percentage of good opinions from
stakeholders
5.2  The percentage of completed research and
development project and useful (compared with the plan)
5.3 The percentage amount of social and
environmental projects (compared with the plan)
5.4 The percentage amount of projects with
public participation (compared with the plan)
5.5 The achievement level of all financial audit
whose result indicates no financial malfeasance, according
to guideline of the office of the auditor general of Thailand

(compared with the plan)
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Strategic issues of Department of Highways

1. Toteach officers their working process according
to the performance guarantee of the organization, PART
system.

2. To accelerate and follow-up all budget plan

3. To self-evaluate the working progress and be
monitor by a third party

4. Toencourage officers to understand the principle
of good governance

5.  Tomanage organization’s risk by risk management
manual and risk lists.

6. To develop work management and assignment
system, according to the principles of good governance, to
reduce unnecessary working process, and decentralize the
organization to facilitate work progress

7. To improve the transparency of procurement
process using technology in every step.

8. To manage the capital cost.

9. To manage human resources, encourage
workforce set career path, promote working ethic using
various campaigns, encourage workforce to set work goals.

10. To develop training course for workforce on many
issues such as the logistics system, AEC community,
International Roughness Index (IRI), development of skill and
expert in highways, safety ,good governance ,PART system,
Learning Organization (LO) and Knowledge Management
(KM), using various forms of medias, like GIS and MIS skills.

11. To manage and standardize Information and
Communication (ICT) infrastructures, such as Real - time
service center for reporting road conditions, traffics, accidents,
disasters, and whether conditions throughout Thailand.

12. To standardize (central) database for user
integration

13. To integrate all department database to support

service efficiency
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14. To train staffs for using and maintaining information

technology system

15. To publicize important highway laws and regulation

16. To integrate environmental plans to highway
development

17. To increase participation in working process

18. To make academic partnership and publicize the
research on highway innovation

19. Todevelop organization chart for easy adjustment,
according to the new public management, such as the job
categorization, workforce management and training lawyers
for managing inter-city motorway

20. To check financial malfeasance strictly

21. To manage environment in the area

22. To efficiently manage equipment

A1sNETLRaMsUH IR TIMemuATusaImslJins1ams szdntleuilszann w.A. 2559

Part 2 The performance of Administrative System Development

A table below shows the achievement of the performance according to the performance guarantee of the organization of fiscal year 2016

Unin

Indicator 1.1 Rank of assessment result of infrastructure quality (Road)

HAMS | ASLUY | AZWUY
Sl (sa182) | ALHwY | Scores | @29ln
- Weight | Work wiin
(%) Results Scores
(Weight)
= s ~ =
qenauan amumsilszidulszanana
Outside Dimension: Effectiveness assessment
FATIAN 1 FNTTANNINANANLRINTENINANNULININITURRBLLIEINA / LHUgNEANARTNINLAZFTTRTzMdNg 65 2.3215
n9EngRREMNNEsINTY (Joint KPIs) Lazsinddanisiandnaeansy
Indicator 1 Indicators of the main mission of Ministry of Transport in accordance with steering Thailand method/
the strategy of DOH/ indicators of Ministry which have Joint KPI and indicators of main mission of the Department
ATIAN 1.1 fﬂ"uc-ﬁ’utmmmiuﬁu@mmw‘[m‘m%'wﬁugm (MN9DUL) 3 N/A 1.0000 | 0.0300

AATIAN 1.2 TzAuANNATA IR IATITINENTURES | NNUU

30 1.1800
Indicator 1.2 The achievement level of transportation network development: Road
fadidad 121 niswmunlaseng WunmadeslaanrssgiafiAswazen oy 15 0.7500
Indicator 1.2.1 The development of road network of special economic zone and ASEAN
FATART 1.2.1.1 Manasavaneiay 212 o twuiids - D90l mew 1 dowdl 1 75 110.68 5.0000 | 0.3750

ndicator 1.2.1.1 Route No. 212 Amphoe Phon Phisai - Bueng Kan Section I, Part |

ATIAN 1.2.1.2 NNNANULILAT 212 2. INUAEE — Tl Rawi 1 daui 2

Indicator 1.2.1.2 Route No. 212 Amphoe Phon Phisai - Bueng Kan Section |, Part Il

I[85 108.25 5.0000 | 0.3750




o
g o

UINY HAMS | ASLUY | ASLUU
e (§aaaz) | AU | Scores | nia9in
Indicators Weight | Work win
(%) Results Scores
(Weight)
AR 1.2.2 NIIWAUININNANALABILNINUL DN NANALABUNELAT 7 ANENTUNN — fuan9 Taeinen — UILAINA 7 171.60 5.0000 | 0.3500
Indicator 1.2.2 The development of inter-city motorway: Motorway No.7, Bangkok - Ban Chang at Pattaya — Maptaphut Section
AITIR 1.2.3 nisliilanausanasilufanis1esdy (Public Private Partnership : PPP) 8 0.0800
Indicator 1.2.3 Public Private Partnership (PPP)
Fa34m 1.2.3.1 Tasansmnevansfidnszinailes anaunalydy — unssadan 4 N/A 1.0000 | 0.0400
Indicator 1.2.3.1 Inter-city motorway project: Bang Pa In - Nakhon Ratchasima
AaEIm 1.2.3.2 Tassniamanansfitdmszndnaiiesansunslug) - ngyauls 4 N/A 1.0000 | 0.0400
Indicator 1.2.3.2 Inter-city motorway project: Bang Yai - Kanchanaburi
FadsaR 1.3 S AegriRwnsellaassruuaugiansnsue (enuy) quiRdenanuy 2 N/A 1.0000 | 0.0200
Indicator 1.3 The number of accident of public transport (road) per year: Road accident
FaTiaf 1.4 JeeazaedssasnaLuunwasifiAfalac B auanatesianieAndinausnauue (IRI =3.5) 10 84 3.0000 | 0.3000
Indicator 1.4 The percentage of the distance on highway which has IRl more than international standard (IRI=3.5)
FTAaT 1.5 foaazfiinauauaTaniingimwme lulAsdne auLIBININNINUANARINUITLDALNG (FURIWAU - N3 8 50.12 2.3933 | 0.1915
Indicator 1.5 The percentage of total number of accident in highway network of Department of Highways per
the travel times (billion cars per one kilometer)
fad3n 1.6 feanzaasdldoun Pfldenistiuadelsyaunisal (Customer Experience Management) 12 89.02 5.0000 | 0.6000
FausziU 4 Azuunauly
Indicator 1.6 The percentage of highway customer experience management (Department of Highways' network)
from score of 4 above
Afneuan sumsissiiunmunn
Outside Dimension: Quality assessment
FE3a7 2 AruftanelazesdFiuiizng 10 N/A 1.0000 | 0.1000
Indicator 2 The satisfaction of the users
famelusumsilsziluilszansnw
Inside Dimension: Efficiency assessment
Fadsad 3 niadnanefuulszann 5 0.2291
Indicator 3 Fiscal Budget Disbursement
FAia 3.1 SerazaudiSaresmainaneRueLsrinnaeaneau 2.5 93.89 5.0000 | 0.1250
Indicator 3.1 The percentage of the investment rate from the fiscal budget
fT5m% 3.2 Seuazanudniiaresnisdnans Ruulszanusednanimsan 25 94.33 4.1650 | 0.1041
Indicator 3.2 The percentage of the total spending amount rate of the fiscal budget
Fadand 4 nnlszudandenu 25 | 24080 | 2.4080 | 0.0602
Indicator 4 Energy saving
BBy 5 nnsdszwdntia 2.5 | 3.0000 | 3.0000| 0.0750
Indicator 5 Water saving
Fadiad 6 NI TZRNENNITILANIAUNANIATY 5 3 3.0000 | 0.1500
Indicator 6 Efficiency development of public information technology
Aamelusumsimuiasdms
Inside Dimension: Organization Development
FATAAT 7 MSRRIUNANTINUZBIANAS 5 5 5.0000 | 0.2500
Indicator 7 Organization capacity development
FdanT 8 szAuAnsIInLazANldsslaniaanlivauaeamioeany 5 N/A 1.0000 | 0.0500
Indicator 8 The level of virtue and creating transparency in operation of the department
393 (Total) 3.2358

wanzng : winfadnlaldaisnsomaaunslinigludui 30 fusnaw w2559 Wesaniduimddafignlssdiuainidaeaunans

(Han13aL U = N/A) TildAnazuuuild windu 1 uanew

note: If any indicator cannot report the result within 30 September 2016 because the indicator is evaluated by the central (work result shown N/A),

please score them = 1
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Manpower

ANTINAIUBINTHNIIURE D IUN 30 AUeeU 2559
Department of Highways’s Manpower

Dated 30 September 2016
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Officials’ Manpower Fiscal Year 2016 Classified by Position and Level
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Officials and Government Employees Recruitment of the DOH

Fiscal Year 2016
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DOH's Official Loosing Rate, Fiscal Year 2016
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The DOH'’s Official Promotion, Fiscal Year 2016
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MSHNUY MSTARY
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In fiscal year 2016, the government developed
budgetary management guidelines which emphasize
sustainable development of Thailand by supporting human
resource development, encouraging farmers and low —
income citizens to have their jobs and secure income.
Furthermore, there are digital economic development, special
economic area development and infrastructure development
in accordance with balanced development of the country in
security, economy, society, culture, natural resources and
environment. The sufficiency economy philosophy has been
applied as guidelines in resources management of the country
in order to attain the greatest benefit for people concretely.

The budget allocation strategy for fiscal year 2016 was
divided into 8 categories with 1 operational guideline and 51
plans. The budget of the Department of Highways was
allocated under 4 strategies, namely Strategies 1, 3, 5, and
6. Strategy 1 was to restore confidence and accelerate
country’s foundation laying. This strategy has been driven by

Plan 1.6, special economic area promaotion, Plan 1.7, national
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Finance

freight management system and Plan 1.11, encouraging role
and opportunities into ASEAN Community. Strategy 3 was for
building sustainable and fair economic growth. This was
operated by Plan 3.7, basic infrastructure and logistic system
development plan. Strategy 5 was national resources and
environment management. This was operated under Plan 5.4,
restoration, prevention and disaster management plan. And
lastly, Strategy 6 was a strategy for science, technology,
research, and innovation development. This was driven by
Plan 6.1, research and development promotion plan. .In fiscal
year 2016, the budget of the Department of Highways
consisted of 6 plans, 3 outcomes and 16 projects. The total
budget was 77,509.98 million baht, more than the previous
year by 17,175.75 million bath or 28.47%. The received
budget was 55.81% of the budget that the Ministry of Transport
has received (138,886.10 million baht) or was 2.85% of the
national budget (2,720,000 million baht). The budget was

allocated as follows:
Annual Report
Department of Highwayszu I B
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Personnel budget is the expenses for workforce

management such as salary, permanent wage, temporary
wage and remuneration. “4,793.33 million baht”

Operational budget is the expenses for operation and
administration such as remuneration of materials and public
utility. “699.62 million baht”

Investment budget is the expenses for investment such
as permanent equipment, land, real properties, and other
related expenses. “71,479.13 million baht”

Supporting budget is the expenses for supporting local
administrative agencies, private organizations, other juristic
persons, royal expenses, religion and other related expenses.
“7.73 million baht”

Other budget is the expense which could not be
classified into any budget categories or the budget on which the

Bureau of the Budget requires to spend. “530.17 million baht”

Disbursement

In fiscal year 2016, the government set up the
measures and guidelines to accelerate the annual expenditure,
not to be less than 96.00 percent of overall budget and 87.00
percent of investment budget. The Department of Highways
used 93.89 percent of the investment budget and 94.33
percent of the total disbursement. The investment budget
spending was higher than the government target because
the management accelerated budget spending and the
spending went according to the governmental disbursement
plan. However, the total disbursement was lower than the
target as most contracts were signed in the 2nd quarter of
the fiscal year. Also, there were one-year projects which
account for 50% of the budget. Such projects pay single lump
sums after completion with no advanced payment. Moreover,
there were delays for new route construction projects due to
unavoidable geometry changes, relocation of infrastructures
or railways, or objections on the construction by the public.
For the construction projects that use loaned budget, category
change for the whole budget was approved at the end of

fiscal year.
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Budget Management of Fiscal Year 2016

r R Ruanlssannmanas R fulsidnuaasdl
AU UHUY / HARAR / TATIMS Tau wasuuilas SHERRN Keeping for AdLMAD
No. Plan/Output/Project Public Account Actuel Overlapped Balance
after Transmitted Bt Disbursement
FAUNIRU Total 76,246,131,490.38 (71,922,677,979.03 |3,659,908,552.11 |663,544,959.24
1. WRUEIY | RUTUASLATNMS IR LA 103,257,300.00 25,904,383.80 | 31,322,252.20 | 46,030,664.00

1. Plan : Enhancing Research and Development

HANARN 1 | ASEuarRALIIUNIg 103,257,300.00 25,904,383.80 | 31,322,252.20 | 46,030,664.00
Output 1 Research and Development
2. WHuay © weunuiuy fasiu uasdamsAafna 29,717,781.61 29,575,128.97 - 142,652.64
2. Plan : Improvement, Prevention and Management of Disaster
Tazans7 1 | TasennstlasiunazdunaaulaeaiadaunsAnia 29,717,781.61 29,575,128.97 - 142,652.64
Project 1 Accident prevention and safety provision during festivals

o W & a o
3. BHUIY Lmumuwﬁuu’l‘l‘ﬂi‘mi’nwugﬁutmzizuu‘[a%ﬁﬁmﬁ 65,748,670,272.55 |62,100,784,567.61 [3,191,870,671.51 |456,015,033.43
3. Plan : Infrastructure Development and Logistics System
NANARAT 1 TA29teN19UAaLAFUN TR 19,031,368,788.44 (17,095,170,146.11 |1,760,686,447.60 |175,512,194.73
Output 1 Developped Highway Network
nanaan 2 | lasvaneniemaadldFunistingesnm 26,423,540,707.43 [25,902,350,392.80 | 516,473,083.46 | 4,717,231.17
Output 2 Maintained Highway Network
uARAAN 3 | TAsednevnamatsiinandaensie 5,107,418,915.01 | 4,913,624,055.10 | 161,339,797.38 | 32,455,062.53
Output 3 Safety Highway Network

1R39n97 4
Project 4

TA2aNTL39TRTEnanIanelsranuliilu 4 daanneasnas(zai 2)
Accelerated Four-Lane Widening of Primary Highway (Phase II)

5,329,107,157.47

5,145,5675,825.81

137,267,240.98

46,264,090.68

1A39n197 5
Project 5

Tasansulatioguinisasasluiui nna. Suuna Laziflewman
Traffic Problem Solving Projects in Bangkok, Greater Bangkok
and Main Cities

990,051,687.72

763,602,693.65

167,658,259.15

58,790,734.92

1A39n197 6

Thsennaniea¥ne ysouz U5uilye azwiadszmne 493,799,648.50 | 388,332,450.42 | 38,633,203.85 | 66,833,994.23
Project 6 Bridge Construction, Rehabilitation and Improvement
Tasensf 7 | Tasennsenszduanutlasadasdnumisanaunnlug 494,512,341.51 481,209,072.80 13,262,634.98 40,633.73

Project 7

Intersection Safety Improvement Project

1A39n197 8
Project 8

tasannsysnuzlasetneane uanszndnenia
Rehabilitation of Primary Highway Network between region

7,371,284,239.00

7,085,382,816.00

214,741,179.07

71,160,243.93

1A39n197 9
Project 9

Tasansnaa¥azniudnuqasaniesalo
Construction of railway crossing bridges

392,688,000.00

212,084,201.29

180,603,798.71

1A39N1971 10
Project 10

IAsaNINednIEnuiNa s uItANETAN LAz aanE
Construction of bicycle ways

114,898,787.47

113,452,913.63

1,205,026.33

240,847.51

4. LNUU

UHUIURILETUL AW UL AT NIANLAR

4. Plan : Promoting special economic area

1,927,869,425.00

1,547,520,853.93

239,754,881.88

140,593,689.19

1A39N197 1
Project 1

TAsansnaaZaznnuinuLdiiuanianlasedng a.usqen a.n1n
Consturction of Bridge over Moey River including network,
Amphoe Mae Sot, Tak province

1,020,000,000.00

655,561,942.11

2283,844,379.70

140,593,678.19

1A39n197 2

TR IR RN IMANIRTLALATHFTANIALAZATUNTAI T L LAY 807,869,425.00 791,958,922.82 15,910,502.18 -0.00
Project 2 Highway Development for special economic area and border trade
TAan137 3 | TAsenisneadeaaznudrunsiiniae dadatann 100,000,000.00 99,999,989.00 - 11.00
Project 3 Construction of bridge over Mae Khong River, Bueng Kan Province
5. WHUEIU | LHUOUNRIUISTULLZIIAaAMaudsRuAILazIEMsaasilszind | 7,323,353,559.50 | 7,218,010,598.40 | 104,683,984.32 658,976.78
5. Plan : Developing Freight system management
Tagannsi 1 | Tasamnsnaa¥ranianansaiayuniszudenuusiaiies 1,343,410,149.00 | 1,274,985,094.64 | 67,771,474.82 653,579.54
Project 1 Highway Construction for Inter-Modal Transportation
TAzansn 2 | TasenisiegfamanansilAmssmdnaiies 5,979,943,410.50 | 5,943,025,503.76 36,912,509.50 5,397.24

Project 2

Inter-City Motorway Construction

6. LNUIU :

wruudeasnunueazms lilamalumsidngussananandauy

6. Plan : Promoting role and opportunities for ASEAN Community

1,113,263,151.72

1,000,882,446.32

92,276,762.20

20,108,943.20

1A29N199 1
Project 1

{Arensimunlazedneanaatadanlassendnelsvine
International Highway Network Development

799,297,124.00

719,420,635.83

79,876,488.17

{A39n99 2

Project 2

Tasamaiinilsr@nanmileuaziiremangaassasiunisdng
Uszaananimey

Efficiency enhancement of traffic signs and markings for
ASEAN community

99,629,1565.72

98,564,960.21

206,002.31

858,193.20

1A39n197 3
Project 3

Tassmeiaumamaassesiunisdngussaaneden
Highway Development for ASEAN Community

214,336,872.00

182,896,850.28

12,194,271.72

19,245,750.00

Annual
Department of Highways

Report
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waviaumsiiinanasznangtl w.@.2559 - W.A.5558
The Comparison of Disbursement in the year 2015 - 2016

Tl w.A.2558 Tl w.7.2559
WHUINY / HAHAR / TAgams VG peagenie
Plan/Output/Project FUURY % AUIURY %
Amount Amount

i'JNﬁzsi‘?;u Total 54,549,790,286.00 100.00 71,922,677,979.03| 100.00
1. BRWEIU © WAL UAIATNNNTIREIL AT WL
1. Plan : Enhancing Research and Development 23,131,179.00 0.04 25,904,383.80 0.04
HANART 1 | ASHLATIANNNUNG
Output 1 Research and Development 23,131,179.00 0.04 25,904,383.80 0.04
2. WHUIY : uRuuiny taeiu uazdnnissaits
2. Plan : Improvement, Prevention and Management of Disaster 26,863,513.00 0.05 29,5675,128.97 0.04
Tasams#i 1 | Iasanstlasfuuassunannulaeasfedoundnia
Project 1 Accident prevention and safety provision during festivals 26,863,513.00 0.05 29,575,128.97 0.04
3. WNUU © wunuiautasaieiuguazszuLTaRaiing
3. Plan : Infrastructure Development and Logistics System
uandAnd 1 | lasstnamavansldFuniswann
Output 1 Developped Highway Network 14,429,495,216.00 26.45 17,095,170,146.11 23.77
wakAnn 2 | lassdneniaaadldfuniningainm
Output 2 Maintained Highway Network 23,836,996,854.00 43.70 25,902,350,392.80| 36.01
uanAnd 3 | lassineniaanssiiaanniaensdy
Output 3 Safety Highway Network 4,380,971,480.00 8.03 4,913,624,055.10 6.83
Tasams@i 4 | Tasansiseipaenenieanstszsnuliidy 4 deamiasas (zasd 2)
Project 4 Accelerated Four-Lane Widening of Primary Highway (Phase 1) 3,567,259,031.00 6.54 5,145,575,825.81 7.15
TAsamsfi 5 Tasannaudlatiogywinisanasluiui nna. Yiunma uazidlaawan
Project 5 Traffic Problem Solving Projects in Bangkok, Greater Bangkok and Main Cities 670,265,091.00 1.23 763,602,693.65 1.06
Tasams# 6 | Tasannsniesdne ysaur Usings aznausinszme
Project 6 Bridge Construction, Rehabilitation and Improvement 371,752,549.00 0.68 388,332,450.42 0.54
Tasams? 7 TAsennsensziuANLaansitLBuLanau Al
Project 7 Intersection Safety Improvement Project 258,358,628.00 0.47 481,209,072.80 0.67
Tasemsil 8 TAsansysaslpsadineanendnszndenia
Project 8 Rehabilitation of Primary Highway Network between region 3,110,719,527.00 5.70 7,085,382,816.00 9.85
Tasems#i 9 | lassnnsrieafreazniudnuqaianiesnll
Project 9 Construction of railway crossing bridges - - 212,084,201.29 0.29
Tasamsfi 10| Tasanisnednsenuiiegiuaganuazaanuazasns
Project 10 Construction of bicycle ways - - 113,452,913.63 0.16
4. UWHWAU © WU UAATNL AW AT g TR LA
4. Plan : Promoting special economic area - - 1,547,520,853.93 2.15
Tasams#i 1 | Iasannsneadeazmnudiuwsidimenienlasng . ulaen a.mn - - 655,561,942.11 0.91
Project 1 Consturction of Bridge over Moey River including network, Amphoe Mae Sot,

Tak province

TAsamsfl 2 1A2NIWAUINNNANIBF LI ALATHFRATIARLAZAUNNIA T AY
Project 2 Highway Development for special economic area and border trade - - 791,958,922.82 1.10
Tasams@ 3 | Tasansriaaieasnaudnnusitinlas Smdnianan
Project 3 Construction of bridge over Mae Khong River, Bueng Kan Province - - 99,999,989.00 0.14
5. WRUITY 1 LHWIURENUNIZUULEMIAAN 19 IURSAUA LAZLEN9R9Lse N A
5. Plan : Developing Freight system management 2,788,837,095.00 5.11 7,218,010,598.40| 10.04
Tasams# 1 | lasennsnea¥eaniavansiuayunisaudauiusaiiiog
Project 1 Highway Construction for Inter-Modal Transportation 1,348,837,171.00 2.47 1,274,985,094.64 1.77
Tasamsii 2 | Tassnsnaademaaasfitasssninaile
Project 2 Inter-City Motorway Construction 1,439,999,924.00 2.64 5,943,025,503.76 8.26
6. WA : unuudLdNUNLIMLaznIsidlanalunisdngussaanandan
6. Plan : Promoting role and opportunities for ASEAN Community 1,085,140,123.00 1.99 1,000,882,446.32 1.39
Tasams@ 1 | Tasaniswmnnlasstneniaansdenloeszudnalsana
Project 1 International Highway Network Development 989,107,542.00 1.81 719,420,635.83 1.00
Tasemsti 2 | lassnaiianlss@ndnmiheuazietemungamassesiuniadngussmanenden
Project 2 Efficiency enhancement of traffic signs and markings for ASEAN community 96,032,581.00 0.18 98,564,960.21 0.14
Tasems#i 3 | lassnsiaumasvasssasiunadngilssmanandeu
Project 3 Highway Development for ASEAN Community - - 182,896,850.28 0.25

ASUNIIAASY 2993




iiFannauRunlsznnunsuniaualsmulszinasznangt w.a. 2555 - W.@. 2559
Comparison of the Department of Highways and national budgets between 2012-2016
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o0 SuT 30 Mueneiw 2559 Status As of 30 September 2016

(Mg A uLN) (Mg A1)
(Unit : Million Baht) (Unit : Million Baht)
2559 2558
2016 2015
Aunsng Assets
AuNIWENyULILU
Current Assets
Ruanuazaanafauwintugn 3,158.02 1,733.89
Cash and cash equivalent
Qﬂwﬁﬁ‘xﬂ:z%u 88.81 70.69
Short term debtor
Ruglndszan 0.51 7.98
Fixed term deposit
AR PIAAY 34.47 31.90
Inventories
AN LEAN2IAN IR UTIN 0.01 0.01
Advanced Expense
FINRUNSNENYUITEIY 3,281.82 1,844.47
Total current assets
Aunsnelainyuiiay
Non-current assets
fifu a1AsuazaLingnd 4,272.91 3,766.60
Properties, premises and equipment
Eumaﬁ‘wﬂﬂiw%wﬁuﬂm 270,274.88 233,803.85
Infrastructure assets
Aunindlafifamu 2.02 2.40
Intangible assets
dunindlaivaudouay 0.31 -

Other non-current assets
saNRUNSWe lainayuiiea 274,550.12 237,572.85

Total non-current assets

SANRAUNSNE 277,831.94 239,417.32

Total assets

@ s19viuUs:910



Department of Highways Statement of Financial Status

(Mg &uLN) (Mg ’1ULN)
(Unit : Million Baht) (Unit : Million Baht)
2559 2558
2016 2015
wilau Liabilities
wiAuyuAEY
Current Liabilities
Emiszezdil 6,129.74 1,936.32
Short-term payables
elfuduRusatindanas 4.98 0.33
Pending revenue
Ruushnsyesdu 5,384.50 2,726.69
Short-term deposit
sanvlAuyuAEY 11,519.22 4,663.34
Total current liabilities
%ﬁau'h\im}luﬁﬂu
Non-current liabilities
seldsanisfuisravenn 187.85 186.51
Long-term deferred income
NUNATANIITNIITUAINARITLEIZEID 15.58 15.58
Long-term asvanced payment received from Ministry of Finance
souvtiaulainguday 203.43 202.09
Total non-current liabilities
‘iquﬁﬁau 11,722.65 4,865.43
Total liabilities
AUNINEgNE/AIUNY 266,109.29 234,551.89

Total assets-net

AUNINENE/AIUNY

Net assets
N 22,427.96 22,427.96
Equity
eldgandnAnldansazas 243,681.33 212,123.93

Revenue higher (lower) than
FINRAUNTWEGNE/AIUNY
Total net assets 266,109.29 234,551.89
mrmmﬁ;ﬂa:ﬂ@mumiﬁuLﬂumwﬁwmqumaﬁu‘ﬂ
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o0 SuT 30 Mueneiw 2559 Status As of 30 September 2016

(V8- 8U4UN) (M98 8UU"N)
(Unit : Million Baht) (Unit : Million Baht)
2559 2558
2016 2015
g1¢elm Revenue
se/lAannautszanny 88,369.67 70,502.43
National budget
melfantuiuazaelfiuainiga 16,448.21 9,205.31
Loan and other revenues from the government
elfannisna@uduaziinig 0.01 0.01
Sales and services
selfarnnisganyuLaziiEana 23.28 58.69
Support and donation
el 38.47 29.00
Others
gaugele 104,879.64 79,795.44
Total Revenue
A ldane Expense
AnldantLAAINg 7,121.02 5,421.92
Human resource
Atimiatinuny 1,864.32 1,650.74
Pension and retirement benefit
ANADLILNL 5.68 7.69
Remuneration
Aldant 47,280.30 40,640.04
Supplies
AR 192.64 106.95
Materials
Anananseyling 259.96 257.71
Utilities
AnLdeNIALAZANTASMLNE 16,095.26 15,171.24
Depreciation and amortization
Anldaneia 74.32 31.35
Others
gaNAT LA 72,893.50 63,287.64
Total Expense
srelageninAnldanagns 31,986.14 16,507.80

Revenue higher than net expense

UNELNAR ﬂi‘zﬂ‘ﬂi_l\'i‘i_lﬂﬂiﬁuLﬂuﬁdunﬁﬂﬁlﬂﬂﬂﬂﬂqi‘GUﬁ
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Highway Planning is one crucial mission of the
Department of Highways (DOH). It comprises creation and
analysis of various transportation strategies, policies,
development directions, goals and highway feasibility studies.
The planning process includes short and long term strategies,
which serve as a selective framework of project prioritization.
A strategic investment plan is mostly developed from project’s
feasibility studies, analyses of engineering and environmental
impact, traffic demand analysis, budgeting allocation plan,
loans and other sources of fund, like Public Private Partnership
(PPP). The project planning is also used as a monitoring tool
during the project construction and as a post-evaluation
measure after the completion of the project. The end result
could emphasize planers to realize values of project

implementation, as well as its problems and obstacles.
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Planning for Highway Development

In the fiscal year B.E. 2559 (2016), the DOH has
implemented highlight activities associated with highway

development planning as follows:

1. Project Acceleration of 3 Motorway Flagships

1.1 Construction of Motorway Link Bang Pa-In —
Nakhon Ratchasima

The motorway link: Bang Pa-In — Nakhon Ratchasima
is 4 — 6 lane intercity motorway, that connects Bangkok and
its surrounding areas to the Northeastern part of Thailand.
The project promise to create connectivity, reduce travel time
and/or help dissipate traffic congestion on the national
highway No. 2. The project starts from Bang Pa-In district,
Phra Nakhon Si Ayutthaya and continues to the Northeast
passing Saraburi and ends at Nakhon Ratchasima with the
total distance of 196 kilometer. Its civil work is presently
divided into 40 contracts to accelerate the construction

process. The DOH plans to finish all construction work in 2019

and open to the traffic in 2020.
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1.2 Construction of Motorway Link Bang Yai —
Kanchanaburi

The intercity motorway link Bang Yai — Kanchanaburi
is 4 — 6 lane intercity motorway and 96 kilometer with the
55,620 million baht of total investment cost. The project
purpose is to alleviate traffic congestion and create route
choice travel from Bangkok to the Western region of Thailand,
especially in Kanchanaburi province. Moreover, it is still one
of the key strategic routes that link to the Dawai Seaport in
Myanmar. The civil work is currently divided into 25 contracts
to accelerate the construction process. The DOH plans to
finish all construction work in 2019 and open to the traffic in
2020.

1.3 Construction of Motorway Link Pattaya - Map Ta
Phut

The intercity motorway link Pattaya - Map Ta Phut is
an extended section of the motorway link Bangkok — Chonburi.
The project connects Bangkok and its surrounding areas to
the Rayong industrial district, which promise to increase the
connectivity, reduce travel time and help dissipate traffic
congestion in the Eastern region of Thailand, covering Lam
Cha Bang Sea Port and Map Ta Phut Sea port. The project is
the 4 lane motorway and 32 kilometers with the total costs of
20,200 million baht.
2. The Public Private Partnership (PPP) of the Motorway Link
Bang Pa-In — Nakhon Ratchasima and Bang Yai —
Kanchanaburi for Operation and Maintenance

On 8" March 2016 the cabinet included the motorway
link Bang Pa-In — Nakhon Ratchasima and Bang Yai —
Kanchanaburi into the PPP Fast Track pipeline to accelerate
its approval process under the Private Investments in State
Undertakings Act BE 2546. The government itself invests in
the projects’ civil work, while the scope of PPP covers the
construction of the utility system, the whole project operation
and maintenance for the entire concession period, and also
the rest area. To comply with the policy priority, the DOH has
accelerated the PPP studies to conclude the appropriate PPP
scheme. The study also include developing the market
sounding of project investment, the term of reference, bidding

document, and monitoring plan and PPP contract management.
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Presently, the PPP project is under the review process of the

State Enterprise Policy Office before being submitted to the

PPP Board and the cabinet, respectively.
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3. The Preparation of Thailand Future Fund (TFF) Involvement

To create a new source of funding to the financial
system, the cabinet approved the initiation of Thailand Future
Fund (TFF) in 18th December 2015. Its purpose was to open
a new boundary of country’s infrastructure investment by
allowing fund raising from various sectors and at the same
time keeping the debt ceiling in tag. The cabinet also assigned
the Ministry of Transport to find prospective projects to join
the TFF, which include two DOH’s motorway projects, namely
the motorway No. 7: section Bangkok — Chonburi and the

motorway No. 9: section Bang Pa-In — Bang Phli.
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For the preparation, the DOH has conducted the due
diligence of these two projects, including the thorough cost
and income analysis, business modeling and legal
preparation. Nowadays, the TFF was already established and
received initial fund 10,000 million from the Ministry of Finance,

and targeted to raise 100,000 million in the beginning of 2017.

4. The Impelling of Public Private Partnership for Motorway
Link: Nakhon Pathom — Cha Am

Presently, the motorway link: Nakhon Pathom — Cha
Am was included into one of the priority project of the Ministry
of Transport 2017. It could potentially help reduce traffic
congestion on Phetkasem Road, the only arterial to the
southern part of Thailand. The project is designed to be closed
motorway system with fully controlled access. The project is
4-lane motorway with approximately 109 kilometer.

The motorway link: Nakhon Pathom — Cha Am is also
included into the PPP Strategic Plan 2015 — 2019 of State
Enterprise Policy Office (SEPO), Ministry of Finance. To
implement the project, the DOH has hired a finance advisor
company to conduct the analysis on appropriate PPP scheme,
including due diligence on cost and income structures, draft

of TOR and post-biding monitoring/ PPP contract management.

The study is presently during the conclusion process;
thereafter, it would be submitted to the SEPO and the cabinet,
in which process follows the Private Investments in State
Undertakings Act BE 2556.
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5. The DOH Strategic Plan and Risk Management Plan 2017
- 2021

The DOH has presently developed the new strategic
plan and risk management plan of the organization. This new
strategies would be properly updated to the current social
and economic situations and be followed the country strategic
policy. This also follows the Good Governance Decree BE
2546 and the Ministry Improvement Act BE 2545.
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This study includes the development of strategic plan,

PMQA monitoring plan according to the Bureau of Budget,
risk management plan, and 4-year action plan of the

organizations, following that of the Ministry of Transport.

6. The East-West Economic Corridor National Highway
Development
The national highway No. 12 is one strategic route
under East-West Economic Corridor (EWEC), connecting
Burma — Thailand — Laos — Vietnam with the total distance of
777 kilometer. The route passes through Tak, Phitsanulok,
Phetchabun, Khon Kaen, Kalasin and Mukdahan provinces.
The route is already 4-lane highway for 526 kilometer and
during the 4-lane widening for 251 kilometers as follows.
- Section Tak — Mae Sod
- Section Lom Sak - Nam Nao
- Section Kalasin - Na Krai
- Section Na Krai - Khamcha-e
These 4-lane widening projects are planned to all finish
in 2019; as a result, they yield the complete 4-lane national

highway along the East-West corridor.
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7. The Budget Planning

For each year, the DOH has to propose the budgetary
planning for highway development projects to the Bureau of
the Budget (BB). In 2016, the DOH submitted the project list
under the Thailand’s Transportation Infrastructure Strategic
Plan to the BB, namely:

7.1 Large Construction Project
These large construction projects have followed the highway
development master plan, with respect to the national
development strategies. In the fiscal year 2016, the DOH has
been allocated the budget to 46 new construction projects,

which are consisted of:

AU | Anadse | 1l 2559
(g18ms) | @1uum) | (@1uun)
AR wruulnsims Amount | Construction |  Budget
No. Project Plans (Projects) Cost received in
(Mil. Baht) 2016
(Mil. Baht)
1. |TAednennananelAFunnswmmn
Developed Highway Network 9 6,750 1,350
2. |Tasennnisesmaenenieanadsesnuliidu 4 4ean9asas (szazii 2)
Construction of Four-lane Highway Widening Projects 7 4,257 851
3. |Tasansudlatioyminisasnasldnud nnu. Buuya uwazilasnan
Traffic Mitigation Projects in Bangkok, Metropolitan Areas 3 2,458 492
4. |IA3aN"9neai e anaNatuauuNIITuAIL LTS LTa
Highway Development for Multimodal Transportation 5 4,403 881
5. |Tasanaaisnlasetnantasanadenlaeseudnetlssind
International Highway Network Development 3 1,947 389
6. |tArenisysnurlasadnaanenanszndnenia
Major Intercity Highways Maintenance 2 1,758 352
7. |lasamisnesfwazniuiinudidimenienlasaing a.ulaen 4.010
The Construction of Mae Sot Bypass with the 2nd Moei Bridge 1 3,600 720
8. |lATan19nediNNIamANIRFLIIALATHENANIARLAAUNTANTELAY
The National Highway Development in the Special Economic
Zones and Borders 3 5,427 1,085
9. [Tmssmswaumeuanssesiunisdngilsymanendou
The Highway Development to Support AEC Connectivity 4 1,455 291
10. |Tasannsnieadeaswiudnuansianisenln
The rail road crossing bridges 9 2,168 434
59N
Total 46 34,222 6,844
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7.2 The Small Construction Projects

These highway improvement and construction projects
can be completed in a short period (less than 1 year) and
required less budget. These projects are to remedy and
alleviate highway deterioration in some areas, such as a
congestion problem in an urban area, which are spread
across all regions of the country. Each activity/project has a
specific aim for implementation includes:

*  Highway Improvement for Community Area

The objective is to improve highway capacity in urban
areas by raising their standard levels. They could result in
increased level of service and road safety.

*  Highway Improvement for Tourism

The project helps create higher accessibility to major
tourist attractions or nearby locals by raising its highway
standards. The project could also help boost economics and
quality of life in the local area.

* Improvement of Under-standard Highways

This is an improvement of unpaved, severely damaged,
and lower standard highways to standard paved highways.
The project does not tend to increase the number of lane, but
construct the standard paved highway with paved shoulder.

*  Construction and Restoration of Bridges and
Drainage Structures

The purpose is to improve and strengthen drainage
structures including bridges, reinforced concrete square
pipes, round pipes, gutters and other structures that could

enhance drainage capacity in a right of way. The project also

includes a restoration of drainage structures.
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*  Highway Efficiency Improvement

This type of the project covers all highway improvement
projects, but for a shorter distance to alleviate traffic
congestion at certain spots. It requires fewer budgets and is
distributed across all regions of the country.

In the fiscal year B.E. 2559 (2016), the budget details

are as followed:

AALT LNUIW/NANIIH ATUIU(372IN9) WRW(EULW)
NO Project Plan Amount(Project) Budget (Mil. Bath)
1| NangsnUiulpamnaanceinuen Ny
(Highway Improvement for Community Area) 103 1,472.52
2 | Aanssndiudlamnenasaiesivayunisviesian
(Highway Improvement for Tourism) 41 390.99
3 | AANITNANALINNNNAN
(Improvement of Under-standard Highway) 44 458.22
4 | NANITUNRATINNNUENFANIZALATNILLALYIBg TNA
(Construction of Interchange Bridge and tunnel) 37 243.00
5 | AAnsNNNLIZANSNINNI9Nang
(Highway Efficiency Improvement) 95 2,450.60
EREY 320 5,015.33
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1. Framework of cooperation

The Department of Highways (DOH) has played an
important role in ASEAN transportation network project
between Thailand and neighboring countries to make road
links in the region more thorough, more convenient, and safer.
It first started its role in international highway development
since 1997 especially in ASEAN Highway development.
ASEAN highway network was set and the standard designs
and highway signs were also created. In Thailand, the
installation of those signs has already finished. In addition, it
has also involved in road and bridge development on
important routes which link Thailand and other countries
. This involvement was under three frameworks of cooperation.
Those are Greater Mekong Subregion Economic Cooperation
(GMS), Ayeyawady — Chao Praya — Mekong Economic
Cooperation Strategy (ACMECS) and Indonesia — Malaysia
— Thailand Growth Triangle (IMT-GT). The background and

project development under those are as follows:
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1.1 TATIMAaNIIna9adau (ASEAN Highway
Project: AH)
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International Highway Network Development

1.1 ASEAN Highway Project (AH)
Background

After the second summit of ASEAN Transport Ministers
(ATM), held on 28th February 1997, the Ministry of Transport
assigned the Department of Highways to draft a report for
setting ASEAN highway network development criteria. It was
to be presented in the third summit held in September 1997
in Cebu, Philippines. The summit agreed on the idea of the
report and also approved to have Thailand as the main
coordinator for further development. The DOH was designated
as the chairman from then on. Until now, there are 23 routes
from 10 member countries with total length of 37,000
kilometers. For Thailand, there are 12 routes with total length

is 6,731 kilometers.
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ASEAN highway development project

From 1997, the Department of Highways (DOH)
(Thailand) has acted as the chairman of ASEAN highway
expert working group to develop ASEAN highway network
and set transport route of 10 member countries. Therefore,
the DOH is ready to be a mainstay in coordination and
academic support such as infrastructure development plan,
design and construction standardization, principle and
standard plan of highway sign installation, and training for
highway personnel of ASEAN member countries which
conform to ASEAN transportation strategic plan. In 2011 —
2015, with the readiness stated above, the DOH has had a
vision to establish the ASEAN Highway Centre at the
department for future sustainable development of the ASEAN
highway network. In terms of framework of cooperation, there
was a signing of a memorandum of understanding (MOU) on
ASEAN highway development between ministers in Hanoi,
Vietnam in 1999. It set a strategic plan into three stages as
follows.

1% stage: In 2000, setting the complete ASEAN
highway network of each country.

2" stage: In 2004, ASEAN highways in each country
were to be improved to highway standard class 3 or higher
with complete sign installation. Moreover, construction on
disconnected routes was to be done and border crossings
were to be opened.

3" stage: In 2020, ASEAN highways in each country
are to be improved to class 1 or special class. But for routes
with low volume of traffic that are not in the main network, they

can be improved to class 2 instead.
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Example of a highway sign in Thailand
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neaziaanlAsIinenaaladay 12 daramaludsenalng
The details of 12 routes of ASEAN highway network in Thailand

NNIEILR S1ERZIDEA FTEASTNNY (NN.)
No. Details Distance (km.)
AHT | u.Aaeean (awaulne/iuye) - eftytszma - aszufia - nTunffs - Ysaugs - waswien
- Jiunag - NIUNN — B819NY — aqﬁﬁ — FEUIN — WATAITTA — MUWLNTT — AN — Llden (@renaulna/man) 697.4
Ban KhlonglLuk (Thailand-Cambodia Border)-Aranyaprathet- Sakaeo-KabinBuri-PrachinBuri-NakhonNayok
-Hin Kong-Bangkok-Ang Thong-Sing Buri-Chainat-NakhonSawan-KamphaengPhet-Tak-Mae Sot
(Thailand-Myanmar Border)

AH2 | azian (@ewaulne/aniande) - U.ARBIINE - 1AW - LA - iNge-0.YNae-0. Bevasz-o. 181 - 9.azuu
- JUNT - 8. UE - 8. unsazul ae-UszaquAsiug-e U - 8. 9v61 - N9yl - 8. nvie-uaslgu-ngamn-
2. UNULAW- AN - 9151 — 81119 - 8.999 - Wl - @ - wdne (@awaulne/mn) 2,010.0
Sadao(Thailand-Malaysia Border)-Ban KhlongNgae-Ban Kho Hong-Ban Khuha-Phatthalung-Thung Song District
-Wiang Sa District-Chaiya District-Lamae District-Chumphon-ThaSae District-Bang SaphanNoi District
- PrachuapKhiri Khan- PranBuri District- Cha-am District- Phetchaburi- Pak Tho District- NakhonPathom District
-Bangkok- Bang Pa-in District-Tak-Thoen District- Lampang-Ngao District- Phayao- Chiang Rai- Mae Sai
(Thailand-Myanmar Border)

AH3 | 9.1@ea19d (B18warlne/ann) - U.Amana - U.5aes - ideass 114.8
Chiang KhongDistrict(Thailand-Laos Border) — Ban Ta Talad-Ban HuaDoi —Chiang Rai

AH12 | szwufimsninlne/ans - uuespne - gassll - 8.1 e - 1eunni - 8. 1wl - 8.wa - uAssEdNn - 2.8A0
— B.UINLWAN - mz‘i_ﬁ - Bunas 558.7
Thai - Lao Friendship Bridge - NongKhai- UdonThani- Nam Phong District- KhonKaen- Ban Phai District
-Phon District- NakhonRatchasima- Sikhio District- MuakLek District- Saraburi- Hin Kong

AH13 | vieliu (@ awaulng/an) - Wi -uns - a.sude - grsanad - Auolan - 081040 -1uAAI9F 577.4
HuaiKon(Thailand-Laos Border)-Nan-Phrae-Den Chai District-Uttaradit-Phitsanulok-Sam Ngam District
-NakhonSawan

AH15 | uAsWUN (Thauaulne/ana) - UAIAULWN(ANAUAT) - 2.%4TAU - 8. AINIULAUAL — @mimﬁ 239.2
NakhonPhanom(Thailand-Laos Border)-BanThat Na Weng(SakonNakhon)- PhangKhon District
-SawangDaen Din District-UdonThani

AH16 HNAUIT @ auaulne/an) - ANUBIGY - 2.ANLAR — mwauﬁf— ENAAA — AAULNU — B UMW — B UANEN
— Ut — 2.39e9 - Wernylan - glavie - Ann 688.5
Mukdahan(Thailand-Laos Border)- Nong Sung District-Somdet District-Kalasin-Yang Talat-KhonKaen
-Nam Nao District-LomSak District-Ban Yaeng-Wang Thong District-Phitsanulok-Sukhothai-Tak

AH18 | a.glwlnan (@auaulne/anaids) - 0.A010 - 4915914 - 8.47817 - 8.1180 - TaAT - 2.9U893N - 8.1
- R.A%UY — 8.90 bvin 263.4
Su-ngaiKolok District (Thailand-Malaysia Border)- TakBai District-Narathiwat-SaiBuri District-Palas District
-Pattani-NongChik District-Thepha District-Chana District-Hat Yai District

AH19 | a.dnsede - 8.nTunf - a.udasend - viFeunanarls - 1613 - ngamw 3914
Pak Thong Chai District-KabinBuri District-Plaeng Yao District-LaemChabang Port-Chon Buri-Bangkok

AH112 B.AARIADE - B.UWNATNIU 33.1
KhlongLoi District-Bang Saphan District

AH121 | {nams - Baualasty - alans - 8.49990u0 - . NIANYANAE - 135N - w1eses - uduilen - udesnsin
- @szuia 537.8
Mukdahan-Amnat Charoen-Yasothon-Suwannaphum District-PhayakkhaphumPhisai District-Buriram
-Nang Rong-Ban Som Poi-Ban Chong Tako-Sa Keao

AH123 u.wﬁ’ﬁﬂu (euaulna/msn) - ﬂ’m;lf«]w_fi - umﬂgm ~ NPUNN - AYNTUTINIT - T@Lﬁ“ - WUANRLN - H1UANA
- JTEIBN - BLUNAN - 'ﬁfumﬁ - FI3IA - B.ANALAN 619.9
Ban Phu Nam Ron(Thailand-Myanmar Border)- Kanchanaburi-NakhonPathom-Bangkok-SamutPrakan
-Chon Buri-LaemChabang-Map Ta Phut-Rayong-Klaeng District-Chanthaburi-Trat-Hat Lek District
R EY 6,731.5
Total
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From strategic plan above, the Department of
Highways have completed the second stage. Thus, there are
12 route of ASEAN highway network in Thailand. Those are
AH 1, AH 2, AH 3, AH 12, AH 13, AH 15, AH 16, AH 18, AH
19, AH 112, AH 121 and AH 123. The total length of those is
6,731 kilometers. 5,388 kilometers of those (about 80%) is
ASEAN highway standard class 1 and special class and 1,333
kilometers (about 20%) is ASEAN highway standard class 2
and 3. Moreover, Installation of highway signs on those routes
finished in 2010.

At present, the DOH is on the process of the third stage
which aims to improve all main highway networks to be
highway standard class 1 or special class. But for the minor
highways, they should be improved to be highway standard
class 2. The highways that lead to border should be
emphasized first. In the future; hence, Thailand should have
a policy to improve ASEAN highways to become intercity
motorways that connect with high speed train networks,
provide convenience and safety in international transportation,

and support logistic system of Thailand.
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1.2 Greater Mekong Subregion (GMS)

Background

In 1992, the Asian Development Bank (ADB) conducted
a study on a model scheme of general development for
countries along the Greater Mekong Sub-region (GMS),
namely Thailand, Laos, Cambodia, Vietnam, Myanmar, and
the South China (Yunnan province). Later on, Guangxi
province also joined the membership. The idea of Economic
Corridor was introduced, and the entire territory of the member
countries was initially divided into three major corridors.
However, in 2007 the three major corridors were cancelled,

and redivided into nine corridors.

GREATER MEKONG SUBREGION
ECONOMIC CORRIDORS

1;!}

North-South

3 wuaszieniAsugialull 2535
Three Economic Corridors in 1992 (old)
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Nine Economic Corridors in 1997 (new)
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Past performance

The idea of Economic Corridor has influenced many
of the new highway developmentin Thailand and neighboring
countries. Some examples are listed below.

»  The 2nd Bridge crossing Mekong River, Mukdahan
— Savannakhet (Friendship Bridge Il)

+ The 4th Bridge crossing Mekong River, Chiang
Khong — Houayxay (Friendship Bridge V)

+  Highway improvement from Chiang Rai to Chiang
Khong, approximately 100 km.

* The section of R3 highway construction in Laos
from Houayxay to Boten, approximately 225 km.

» The section of R3 highway constructin in Laos
from Houayxay to Boten, approximately 700 km.

* Improvement and expansion to four-lanes of the
existing highway section: Bangkok — Chachoengsao — Kabin
Buri — Aranyaprathet, approximately 310 km.

« The two-lane highway (expandable to four-lane)
connecting Panomsarakham and Sakaeo province,
approximately 72 km.

* Improvement and expansion to four-lane of the
existing highway section: Phitsanulok province to Lomsak

« The two-lane asphalt concrete highway
construction from Poipet to Sisophon, and from Kong island
to Sre Amble (Cambodia)

« The highway section in Vietham from Mokbai
(Cambodia border) to Ho Chi Minh City and Wangtao,
approximately 140 km.

« Hiwan tunnel construction in Da Nang (Vietnam)

* Highway improvement: Myawaddy — Tanowsri —

Kawkareik in Myanmar, approximately 46 km.

ALNIUNATNIN 4
The Four Thai — Lao
Friendship Bridge
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1.3 Ayeyawady - Chao Phraya - Mekong Economic
Cooperation Strategy (ACMECS)

Background

In 2003, Thailand initiated Ayeyawady — Chao Phraya
— Mekong Economic Cooperation Strategy (ACMECS) which
contained four countries, namely Myanmar, Thailand,
Cambodia, and Laos. The purpose of this project is to reduce

econiomic gap and to promote prosperity within the area.

Project Development

* Thailand-Myanmar-India Highway, in which
Thailand is responsible for the section Myawaddy — Tanowsri
— Kawkareik (Myanmar), approximately 46 km.

«  Highway improvementin Kanchanaburi (Thailand)
to serve the Tawai Pier development plan and the highway
section from Tawai to Kanchanaburi.

+ The 2nd Mea Sai River Bridge to promote the
economy of the twin towns (Mae Sai - Tachileik)

«  Highway section in Laos from Huay Kone - Muang
Nguen — Pak Beng, approximately 50 km

*+ Hueang River Bridge from Loei province to
Chaiyaburi

+ The 3rd Bridge crossing Mekong River from
Nakhon Panom to Khammouan
(3rd Thai — Lao Friendship Bridge)

«  Highway number 13 (north) - Sankaloke in Luang
Pra Bang, Lao PDR

*  Highway number 67 construction, Chong Sa Ngam

— Anlong Veng — Siem Reap

ALWIUNATAIN 3
The third Thai — Lao Friendship Bridge
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1.4 Indonesia — Malaysia — Thailand Growth Triangle
(IMT-GT)

Background

IMT-GT was founded in 1993 from three countries:
Indonesia, Malaysia and Thailand. The Asian Development
Bank (ADB) gave academic support in feasibility study of
cooperation framework, scope, and operation. Nowadays,
the cooperation boundary in Thailand covers the entire
fourteen southern provinces. In Indonesia, the project extends
into ten provinces: i.e. Ajeh, northern Sumatra, western
Sumatra, southern Sumatra, Riau, Riau Island, Jambi
Bengkulu, Bangka Belitung, and Lampung. The project also
continues to eight states in Malaysia: i.e. Penang, Kedah,
Perak, Perlis, Kelantan, Selangor Melaka, and Negeri
Sambilan. The total area was categorized into five economic
corridors, in which the 1st, 2nd, and 5th corridors are under

the responsibility of the Department of Highways.

Project Development

»  The Thailand-Malaysia Friendship Bridge crossing
Golok river at Ban Buketa,
Waeng district, Narathiwat province

+ Two additional bridges crossing Golok river in
Takbai and SuNgi Golok in Narathiwat province

»  Satun-Perlis Tunnel

+  Highway improvement in Satun province
(Satun-Wangprajun)

« Highway improvement in Songkhla (Natawee-

Sel:lanrtl:n:nlt ufHHEigWarygzn I B

Banprakob)
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2. Summary

The Department of Highways plays an important role
in international highway network development program in both
sub-region and ASEAN. The DOH changes the role from a
receiver to a supporter in international highway development.
Especially, Thailand has developed its ASEAN highways to
the ASEAN highway standard and to each other throughout
the country. Moreover, there are more than 37 highway
development projects connecting to neighboring countries.
Two organizations are responsible for those. One is the
Department of Highway under the Ministry of Transport which
provides cooperation and non-profitable aid. The other is the
Neighboring Countries Economic Development Cooperation
Agency (NEDA), under the Ministry of Finance which provides
loan support to neighboring countries.

The frameworks of international highway development
cooperation between Thailand and neighboring countries in
sub-region and region can be summarized as shown in the
maps above. In addition, it shows the important role of
Thailand in cooperation within ASEAN community and its
readiness on the highway and connectivity for supporting
AEC in 2015. This will result in the enhancement of the entire
region’s economy, society, and security. Therefore, the
Department of Highways; as an infrastructure development
organization, plays an important role in order to transform the

policies of the Thai government into efficient and effective

actions.
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According to Ministerial Regulation on the Organization
of the Department of Highways, Ministry of Transport, B.E.
2558 (2015), which is published in the Royal Gazette Volume
132, Section 5A, Article 25, Bureau of Materials, Analysis and
Inspection shall have the following authorities and duties;

(1) Study, develop and prepare specifications
regarding materials, test methods, and practices in highway
construction and maintenance.

(2) Design and recommend pavement structures and
provide suggestions on the improvement of highway materials.

(3) Collaborate with or support the operation of other
concerned agencies or as assigned.

The analysis and inspection duties of Department of
Highways are, therefore, the main supporting function for the
whole system of highway engineering. The tasks include
study, develop and prepare specifications regarding materials
and test methods, material locations survey, soil boring for
foundation analysis and design, pavement evaluation,
pavement design and solving pavement related problems,
material testing for quality analysis in highway and traffic
works, as well as control, inspection and providing
recommendations of material quality for road construction

and maintenance.
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(Modified version from Japanese Standard for PA)

Outstanding works in fiscal year 2016

1. Study and development of porous asphalt mix
design by using domestic aggregates

Generally, pavements are designed to carry traffic
loads during given design period. Nowadays, however, other
factors are considered in the design in order to improve
highway safety and minimize environmental problems such
as reducing of hydroplaning, water splash and spray, noise,
and increasing of skid resistance. By this concept, the porous
asphalt surface mix design is developed.

Bureau of Materials, Analysis and Inspection studies
and develops the mix design of porous asphalt by using
domestic aggregates to determine the suitability and
possibility of adopting domestic aggregates in the mix design
of porous asphalt. Aggregates in Thailand are mostly
limestone, granite and basalt, which are soft and brittle. This
project studies both in the laboratory and in the field with
asphalt cement AC 60-70 modified by TPS (TAFPACK-Super).
The ingredient mix design and tests were performed
according to Department of Highways standard DH-S
414/2542 and modified version of Japanese standard for

porous asphalt.
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The test in the laboratory shows that limestone and
asphalt cement AC 60-70 modified with TPS 12% can be used
in the mix design of porous asphalt without reducing mix
quality specified in Department of Highways’ standard. The
results are in consistence with the Fix Slip Friction Test (T-10)
conducted at the test pavement which was overlaid with
porous asphalt surface on the Motorway No. 9, section Klong
Phraya Suren — Phra Pradaeng, from KM 53+650 - KM 56+400
RT, LT (discontinuous). The friction coefficient from the test

indicated that the surface has a good grip.
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2. Development of the Archive of “Quality Inspection
of Cement Modified Pavement Materials”

The construction of cement modified pavement
materials must be carefully supervised in the whole process
to assure the strong and durable pavements. The procedure
begins with study of details, drawings, standards, contracts
and specifications. Then collect samples for design the
proportion of materials and cement, inspect and calibrate
machines and equipments, construct trial section to check
the quality of the material mixed with cement to be in
accordance with drawings and specifications before
construction of pavement. After that, inspect the width, level,
gradient, surface type, as well as density and compressive
strength.

Nowadays, Department of Highways widely uses
cement modified materials in highway construction and
maintenance to deal with the scarcity of good quality materials
for construction of base and subbase courses in some areas.
Cement modified material increases capacity of pavement in
carrying traffic load and volume and also extends the
pavement life. Moreover, the existing pavement materials can
be reused. Department of Highways’ standards and
specifications involving cement modified materials are;

(1) DH-S 203/2556 “Cement Modified Crushed Rock
Base”

(2) DH-S 204/2556 “Soil Cement Base”

(3) DH-S 206/2532 “Soil Cement Subbase”

(4) DH-S 213/2543 “Pavement Recycling”

To unify the inspection and supervision procedures of
cement modified materials to be in the same direction and
boost the efficiency of Department of Highways’ analysis and
inspection, Bureau of Materials, Analysis and Inspection
developed the “Manual of Quality Inspection of Cement
Modified Pavement Materials” which is part of Bureau’s
Knowledge Archive development project. The manual would
be a practice guideline and reference. It is also a media to
transfer knowledge and experiences to practitioners and

interested people.
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3. Department of Highways’ Order No. Bor
1/112/2559, Dated 22 August B.E 2559 (2016), Subject “The
Quality Inspection and Acceptance of Asphalt Products”

To assure that the quality inspection and acceptance
of asphalt products are suitable and efficient as implied in the
Department of Highways’ Order No. 1/2541, Dated 16 January
B.E. 2541 (1998), Subject “The Quality Control of Asphalt
Product” and to develop the suitable and efficient procedure
in quality inspection and acceptance of asphalt products,
examination of production volume and asphalt usage, as well
as quality control of asphalt products when Department of
Highways is doubt or if necessary, therefore, Bureau of
Materials, Analysis and Inspection has asked for an approval
to nullify the procedure in quality inspection and acceptance

of asphalt products which are purchased or used in

Department of Highways' works in the Department of
Highways Order No. 64/2541, Dated 29 July B.E. 2541 (1998)
and to nullify the Department of Highways Order No. Bor
1/172/2548, Dated 29 November B.E. 2548 (2005) and to use
the procedure in Department of Highways' Order No. Bor
1/112/2559, Dated 22 August B.E 2559 (2016) instead.
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Department of Highways’ Order No. Bor 1/112/2559,
Dated 22 August B.E 2559 has main additions to the previous
orders (Department of Highways’ Order No. 64/2541, Dated
29 July B.E. 2541 and Department of Highways’ Order No.
Bor 1/172/2548, Dated 29 November B.E. 2548) as follows

1) Department of Highways, by Bureau of Materials,
Analysis and Inspection, will randomly collect asphalt samples
at the production plants without prior notification when there
is any doubt or if necessary during the product quality
certification is effective. In collecting the samples, the amount
of asphalt products is not necessary to be more than haft of
volume of its container. If the quality test of the samples is fail,
the present certification will be canceled.

2) New asphalt products used in Department of
Highways’ works, such as modified asphalt cement for porous
asphalt and asphalt emulsion prime, are added.

3) The asphalt production and usage will be
checked. The manufacturers have to report the whole volume
of dispensed asphalt when the products have been delivered
as stated in the contract. The agencies who receive the
product also have to report the amount of asphalt received
when obtaining all products. The report in the form attached
to the DOH’s order has to be submitted to inform Bureau of

Materials, Analysis and Inspection.

4. Department of Highways’ Order No. Bor
1/121/2559, Dated 12 September B.E. 2559 (2016), Subject
Control of Asphalt Product Transportation Information during
Transportation.

To develop the measure to efficiently control the
transportation of asphalt product more carefully and vigilantly
of adulterated asphalt during transportation, Bureau of
Materials, Analysis and Inspection has asked for approval to
nullify the Department of Highways’ Order No. 24/2541, Dated
25 March B.E. 2541 (1998) and recommended draft
Department of Highways’ Order Subject Control of Asphalt
Product Transportation Information during Transportation.
Department of Highways approved the order as Department
of Highways' Order No. Bor 1/121/2559, Dated 12 September
B.E. 2559.
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The Department of Highways’ Order No. Bor
1/121/2559, Dated 12 September B.E. 2559 states the
measures to control the information of asphalt transportation
to enforce asphalt manufacturing plants certified by Bureau
of Materials, Analysis and Inspection. The main additions to
the previous order (Department of Highways' Order No.
24/2541, Dated 24 March B.E. 2541) are as follows.

1) Manufacturing plants have to control the use of
copied asphalt product quality certificates. All copied
certificates have to be printed on watermarked paper, have
to be stamped and numbered, and signed by the authorities
to certify the copy, for examination.

2) Manufacturing plants have to prepare the
summary of asphalt product delivery in the form attached to
the DOH'’s order and submit to Bureau of Materials, Analysis
and Inspection daily and monthly via facsimile or email.

3) Manufacturing plants have to provide the
measures to inspect and control the filling of products, sealing
of containers, issuing of control numbers, and other necessary
activities. These measures have to be informed Bureau of

Materials, Analysis and Inspection.
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In the fiscal year 2016, the Bureau of Road Research
and Development, Department of Highways conducted
researches as follows.

1. Engineering Property Assessment of Cement Stabilised
Materials

A cement stabilisation method is used to improve a
quality of soil and crushed rock to use as highways’ base and
sub-base materials for over 30 years. In that period, Prof.
Teeracharti Ruenkrairergsa, PhD, the DOH officer, has been
the main researcher in a field of soil cement’s behaviour and
its construction design. These researches lead to a widely

used of soil cement stabilisation from the north to the south
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of Thailand, including the use of cement columns to improve
an old soil profile in many routes.

In the cement stabilisation construction management,
e.g., cement crushed rock base, soil cement, and recycled
pavement, constructors have to test the density of highway’s
structure, collect and prepare samples of highway material
for testing. Those samples are supposed to be kept in plastic
bags to prevent the hydration. Then, the samples will be tested
to find the compression capacity at the age of 7 days old.
However, itis hard to confirm that the strength of samples can

represent the strength of highway.
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«  Number of input channel: 4 channels
* Maximum useable frequency: 40 kHz
» Anti-Alias filters: 100 dB protection
= Dynamic range: 120 dB
» Crosstalk between inputs: Less than -100 dB
- Coupling: AC/DC, DIFF/SE. ICP
* Phase accuracy: 0.05 to 0.5

* Frequency and time error: 25 ppm
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« Natural Frequency:4.5 Hz (+/- 1.25 Hz)
« DC Resistance:380 (+/-15%) Ohm
*  Open Circuit Damping: 0.20 to 0.30
e Sensitivity:0.69 (+/- 20%) V/in/sec
» Total Damping with 270K to be less than 0.30
* Moving Mass:23.6 g typical
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* Frequency Range:

- 1-10,000 Hz (+/-5%)

- 0.7 -20,000 Hz (+/-10%)
« Sensitivity: 10 mV/g
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1. Properties of instruments - The main testing
instruments are:
1.1 Spectrum Analyzer, which has properties as
follows:
» Number of input channel: 4 channels
» Maximum useable frequency: 40 kHz
» Anti-Alias filters: 100 dB protection
* Dynamic range: 120 dB
» Crosstalk between inputs: Less than -100 dB
» Coupling: AC/DC, DIFF/SE. ICP
* Phase accuracy: 0.05t0 0.5
* Frequency and time error: 25 ppm
1.2 Geophones: these tools are used to test the sub-
base materials or non-cement stabilised materials
« Natural Frequency:4.5 Hz (+/- 1.25 Hz)
« DC Resistance:380 (+/-15%) Ohm
* Open Circuit Damping: 0.20 to 0.30
« Sensitivity:0.69 (+/- 20%) V/in/sec
» Total Damping with 270K to be less than 0.30
* Moving Mass:23.6 g typical

1.3 Accelerometers : these tools are used to test the

base materials or cement stabilised materials
» Frequency Range:
— 1-10,000 Hz (+/-5%)
— 0.7 -20,000 Hz (+/-10%)
» Sensitivity: 10 mV/g
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2. ARNNILADTNANN
2. Notebook
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Figure 1: The instruments for testing wave velocity

2. A amanadau 2. Testing method
2.1. FBI9ATURIATAL Analyser, Accelerometer 2.1.  Connectthe Analyzer, Accelerometer, and
= c Y v o o dl .
LAY ARNNILADT Lﬂﬁmﬁﬂﬂumgﬂ‘w 2 notebook together as shown in figure 2

917 2 LaReNI9LTaNAaINATLATEN Analyser, Accelerometer LAY ABNAALAIDT
Figure 2: The connecting of Analyzer, Accelerometer, and notebook



2.2. ARRY Accelerometer THWULARNALABUALBEN 2.2. Connect the Accelerometer with a sample. Then,
udaanzisnulane fansedinuiu Accelerometer Aagilii 3 knock the opposite side of the sample as shown in figure 3

717 3 uaRINNIAAFY Accelerometer ULNLRAaUAIDENILAZNNTANENRD LA
Figure 3: The installation of Accelerometer on the sample and the knocking position

2.3. mAANNEIggeTInauluiausinatineaInnew 2.3. Find the highest wave velocity in the sample
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Figure 4: The wave frequency shown in the instrument’s program

2.4, ifeausnetellnavAlindeiuusann 2.4. Test the compression capacity
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3. Testing results

According to the testing from sample materials, shear
wave velocity and compression capacity of base, sub-base,
and recycling material have the relations as shown in figure

5,6,and 7
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Figure 6: The relation between shear wave velocity and the
strength of Sub-base material
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Figure 7: The relation between shear wave velocity and the
strength of Recycling material
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4. Recommendations

4.1. The cable which links between Accelerometer and
Analyser is easy to be damaged. Therefore, itis recommended
to aware of any damage that might occur to the tool.

4.2. In the wave signal generating process, it is
necessary to lift up the hammer immediately after knocking
the sample.

4.3. In the installation of Accelerometer, the surface
of a material and the Accelerometer must be close to each
other.

4.4. The main instruments are imported abroad.

Therefore, it takes a long time if the repairing is needed.

2. Development monitoring system on differential settlement
and bumping effect along bridge approach structure

Importance and benefits of the project:

The differential settlement between bridge and road
is the problem that usually found at the bridge approach
structure. These problem affects on road users’ satisfaction,
damaging vehicles, and increase the accidental rate,
especially, when a vehicle drive on and off a bridge. Therefore,
maintenance of the bridge approach structure is an important

task of authorities that must be performed regularly.

However, the limitation of monitoring system and the

lack of maintenance budget lead to the inefficient maintenance
planning. Therefore, the Bureau of Road Research and
Development sees the need of improve the ‘Riding Quality’
monitoring approach during drive on and off the bridge. Users
can also participate in the monitoring by apply technology
and advanced equipments to join the bridge maintenance on
the highway network, and maximize the efficiency and safety

to the road users.
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Aims of the project:
1. To study the monitoring method for scoring the

riding quality during driving on-off bridges.

2. Todevelop a criteria to determine the riding quality
during driving on-off bridges.
3. Todevelop an application to determine the riding

quality during driving on-off bridges.

Expected results:

The Department of Highways has a guideline to
examine the differential settlement and bumping effect along
bridge approach structure, and has the ability to collect that
information in a database. Moreover, the applications that can
monitor the riding quality, which would be used for
maintenance planning, are expected to be an outcome of this

project.
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3. Monitoring of DOH’s Continuous-Deck Box Beam and
Plank Girder Bridges for Enhancing Design

Currently, the continuous-deck is widely used on a
single span structure to reduce the number of joint. The using
of continuous-deck not only reduces the construction and
maintenance cost, but also increases the safety for drivers.
In addition, it also increases the piers’ strength to resist the
external force, e.g. immerse flood or earthquake. However,
the continuous of the deck leads to inflexible and tension force
within a superstructure, especially, the force from the change
of temperature. Furthermore, the continuous-deck which
connects between each span is directly affected by the
vehicle’s load. The design of superstructure and the
continuous-deck needs to consider the force mentioned
before, to prevent the damage that might impact to the
structure.

The continuous-decks are widely used in a long span
bridge with |-girder. Because an I|-girder has much higher
stiffness than a continuous-deck, the structure can be
designed with no consider of the continuous-deck’s stiffness.
For the continuous-deck design, only the maximum rotation
value at the end of I-girder is considered. It would be
converted into a load and the maximum moment on the
continuous-deck for the reinforce design. In the construction,
it is popular to reduce the bond between the deck and the
end of the girder (approximately 5 per cent of girder length)
to reduce the deck’s stiffness with no effect to the bridge’s
strength. International researchers found that this design
concept provides a good result. In Thailand, there is a number

of continuous-deck I-girder bridges, which remain in a good

quality with no damage reported.
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From the advantages of continuous-deck I-girder
bridges, Bureau of Location and Design has an idea to design
Continuous-Deck Plank Girder Bridges for a short span
bridges, and Continuous-Deck Box Beam Bridges for medium
span bridges. Eight Continuous-Deck Box Beam Bridges were
constructed on the highway no.34 and highway no.304, which
are finished and opened since 2014. However, the continuous-
deck in the designs has the thickness as high as 0.25 meters
with no reduced of the bond between the deck and the girder
for ease of construction.

This design causes the higher stiffness and reduces
the freedom of bending of the Box Beam, which possibly
increases a stress within the Box Beam due to a change of
temperature and live load. Therefore, the standard bridges
designed by Bureau of Location and Design, which does not
consider the effect of the bond, might be damaged and lost

the ability to resist weight.

|

This research aims to study the behavior of Continuous-
Deck Box Beam and Plank Girder Bridges in the light of
temperatures and live load changed. The main study method
focuses on the monitoring bridges in fields, including four
Continuous-Deck Box Beam and Plank Girder Bridges as
follows:

» A three spans bridge crossing Lumtonsai Canal
on highway no.304 LT Minburi-Chachoengsao
Box Beam size: (1x20.875)+(1x21.50)+(1x20.875) = 63.25
meters, with 0 degrees skew angle

» Afive spans bridge crossing Lam-phakchi Canal
on highway no.304 LT Minburi-Chachoengsao
Box Beam size: (1x20.875)+(3x21.50)+(1x20.875) = 106.25

meters, with 5 degrees skew angle
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« A three spans bridge crossing Bangsaothong
Canal on highway no.34 RT, the intersection of highway no.3
(Bangna) - sta.35+600 (connected with Chachoengsao
Highway District) Box Beam and Girder size: Plank Girder
(1x12.75) + Box Beam (1x21.50) + Plank Girder (1x12.75) =
47.00 meters, with 0 degrees skew angle

* A three spans bridge crossing Ban-rakat Canal
on highway no.34 RT, the intersection of highway no.3
(Bangna) - sta.3 5+ 600 (connected with Chachoengsao
Highway District) Box Beam and Girder size: Plank Girder
(1x12.75) + Box Beam (1x21.50) + Plank Girder (1x12.75) =
47.00 meters, with 30 degrees skew angle

The aim of the study is to study any effects of each
parameter, e.g., skew angle and the number of spans, to the
changing of internal force in the structure due to the different
temperature and live load. Moreover, this research also
creates a mathematic model to analyze the other span lengths
and the other skew angle.

The initial study found that the different bond force
leads to the different load capacity and the changing of
temperature. The less bond force leads to the less impact
load factor from trucks and the better force distribution within
the bridge. Moreover, the changing of temperature during the
day leads to the different effects. The less bonding part in
the bridge has a tension stress that cracks the lower part of
the girder. In contrast, increasing the bond possibly leads to
a tension stress that cracks the deck. However, it is important
to reduce the overall bond force within the bridge to improve
the bridge’s efficiency. Currently, the researchers are
analyzing the optimum deck dept for presenting to the Bureau
of Location and Design. The study are expected to be finished
within December, 2016.
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The Intercity Motorway Project
Background

The Department of Highways has initiated the intercity
motorway construction master plan which has been approved
from the Council of Ministers on 22 April 1997. At present,
there are two intercity motorways which are the intercity
motorway number 9 (outer Bangkok Ring Road) and number
7 (Bangkok — Chonburi).

In 2016, The Department of Highways decided to invest
in three intercity motorway projects which are the project
between Bang Pa-In — Nakhon Ratchasima, the project
between Bang Yai — Kanchanaburi and Motorway number 7
(new alignment) between Pattaya — Map Ta Phut in order to
increase the potential of travel and logistic.

The intercity motorway project: Bang Pa-In — Nakhon
Ratchasima or Motorway number 6 is approximately 196
kilometers. It is one part of the motorway between Bangkok

and Nong Khai which overall distance is 535 kilometers. It will
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Location and Design

be the main route that links Bangkok and center of north
eastern region of Thailand. Furthermore, this will help to
reduce traffic congestion in other routes and connect to
another intercity motorway in the future. Moreover, it lead to
the development of economy, social and life style of citizens
in north eastern region as well.

The intercity motorway project : Bang Yai -
Kanchanaburi, which is approximately 96 kilometers, is the
main route that linking Bangkok and the western region of
Thailand. This can increase an exporting between Thailand
and the neighboring countries in the west. Furthermore,
according to the project feasibility study showed that this will
make a useful contribution not only reduce the traffic

congestion but also develop economy and society.
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The intercity motorway number 7 (new alignment):
Pattaya — Map Ta Phut is the continuous part that connected
from the motorway number 7 (Chonburi - Pattaya). According
to the cabinet resolution dated on 9 June 2009, it was the
responsibility of the Department of Highways to construct this
project and have to be finished in two years. The new
alignment is designed to serve the social and economic
expansion in the east coast region of Thailand. This route will
link the transport and logistics between Bangkok, Chonburi,
Pattaya and Map Ta Phut, where the business places are
located such as Laem Chabang sea port and other industrial
estates. This play an important role in developing the

economic area of the east coast region.
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Motorway Construction Master plan

NINUAWNLAL
PN

%mﬂmq
The intercity Route

motorway (KM.)

number

TLUENN
Distances

NUMUIBLILAN-ITENse

The outer Bangkok ring road — Chiang Rai

NURIUTDLUBN-UNUDIANE 535

The outer Bangkok ring road — Nong Khai

AUMIIBLUEN-TUNS 290

The outer Bangkok ring road — Chantaburi

WRAIUTDLUDN-AITAN 935

The outer Bangkok ring road — Song Khla

WUMIUTALIUDN-Tese) 168

The outer Bangkok ring road
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The outer Bangkok ring road — Suphanburi
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Chonburi — Nakhon Ratchasima

%
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Nakhon Ratchasima — Ubon Ratchatani
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The outer Bangkok ring road — Aranyaprethet
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The outer Bangkok ring road — Kanchanaburi
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qaugienilgin 136
Surat thani — Phuket
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Thung Song — Nakhon Si Thammarat
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Ratchaburi — Chacheongsao
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The Intercity Motorway Project : Bang Pa In — Nakhon

Ratchasima
1. Project objectives

1.1 Reducing the traffic congestion on the
highway number 1 and 2, which are the main route to the
north and north eastern region.

1.2 Increasing the economic and social
development to the citizens in this region.

1.3 Increasing the trade between the Indochina
region.

2. Project details

2.1 The project developing concept

According to the feasibility study in terms of
engineering, economic and environmental impact stated that
this project will link Thailand and countries in Greater Mekong
Subregion. Therefore, the Department of Highways decided
to survey and design for construction. This project is
separated into 2 sections as followed;

(1)  The first section is approximately 102
kilometers. It starts from Amphoe Bang Pa-In, Phra Nakhon
Si Ayutthaya to Amphoe Pak Chong, Nakhon Ratchasima.

(2)  The second section is approximately 93
kilometers. It connects the first section at Amphoe Pak Chong
and Amphoe Muang, Nakhon Ratchasima.

2.2  The project location

This project covered 3 provinces as followed; Phra

Nakhon Si Ayutthaya, Saraburi and Nakhon Ratchasima



2.3 wudunelAsaIms 2.3 The project alignment

!I.H'Hﬁ'll"ﬂ}-'ijﬂﬂﬁ'l‘i neUeau-uAINYaN

» —-r
il o

2 : \fﬁ i 5
F ST remmRATs I g A
o Sl __l:.: e ki - nrrrelen sa
4 fgrins e " n . =
= g T
‘ !.'h.lnhl-
s o it

Bl

NANEUA Lgu%’]\‘iiﬂﬁ‘ﬂﬂ’lﬁ‘%%‘iﬁ@%ﬂﬁLﬁ‘]ﬁfﬁ‘tﬁd’NLﬁ@Q AU N AU - umﬁm%m

Bang Pa-In — Nakhon Ratchasima Motorway Project Alignment

2.4 g'ﬂtm‘u‘l:ﬂisim’i 2.4 The project characteristics
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3. Project budget
The total investment in this project is approximately
84,600 million baht comprising construction cost of 77,970
million baht and 6,630 million baht for land acquisition.
The Intercity Motorway Project : Bang Yai —
Kanchanaburi
1. Project objectives
1.1 Reducing traffic congestion on the existing
highways.
1.2 Increasing the economic and social
development in this region.
1.3  Linking Bangkok and the western region of
Thailand.
1.4  Connecting to the existing international

highway network between Thailand and Myanmar

pansat nenortg e



2. anwazlasams 2. Project details

2.1 Wunlasanns 2.1 The project location

NUANAAMINEIaE8T anauneing — Tulil The intercity motorway project between Bang Yai—Ban
= mmﬂmﬁ ﬁﬁumﬂmmmiﬂwﬂqu 4 dn loun uumﬁ Pong covers 4 provinces namely, Nonthaburi, Nakhorn
UATLUFN 21T WASNTYAULT Pathom, Ratchaburi and Kanchanaburi

2.2 wudunielasanig 2.2 The project alignment
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2.3 The project characteristics

The intercity motorway between Bang Yai —
Kanchanaburi is composed of the intercity motorway between
Bang Yai — Ban Pong, which is 6 lanes and has the distance
is 54 kilometers, and the intercity motorway between Ban
Pong — Kanchanaburi, which is 4 lanes and has the distance
is 42 kilometers. This project is the closed system motorway
which is full accessibility control and toll collection at every

entrance and exit point.
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3. Project budget

The total investment in this project is approximately
55,620 million baht comprising construction and operation
costs of 50,200 million baht and 5,420 million baht for land
acquisition.
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The Intercity Motorway Project : Pattaya — Map Ta Phut
1. Project objectives
1.1 Developing the intercity motorway
according to the master plan.
1.2  Reducing logistic cost.
1.3 Increasing road safety.
2. Project details
2.1 The project location
The total distance of this project is
approximately 32 kilometers. There are 4 interchanges as
followed; Map Pra Chan interchange, Huai Yai interchange,
Ban Kao Chee Aon interchange and U Tapao interchange. It
will pass through Chonburi and Rayong. The starting point of
the project is approximately 2.3 kilometers away from the
Pattaya interchange. It goes southward passing through the
west side of the Map Pra Chan reservoir, Ban Huai Yai, Ban
Sak Ngaw, the east side of the Map Fuk Thong reservair,
Highway number 331, the east side of Kao Chee Aon and

terminates at the intersection on Highway number 3.
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3. sudszunuaadlasams 3. Project budget

TATaN17ReAF 19N UARLARTENINGERY dn8sinen The total investment in this project is approximately
— NIUAINA WRUAWUIIN 20,200 A1ULM Usenaumaegneidu 20,200 million baht. This can be divided into construction and
ANBAFINUATAIAILANIIE 14,200 RIUUIN LAZAIER operation costs of 14,200 million baht and land acquisition of
N9sNANBTAU 2981 6,000 &ruLW 6,000 million baht.
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In 2016, the total length of the national highway network
under the jurisdiction of Department of Highways (DOH) is
70,658 2-lane-kilometers. Of which, 68,794 kilometers are
opened to traffic. The highways deteriorate and exhibit
different distresses depending on their utilization and
environmental conditions; weather and geographical
conditions, and other factors such as natural disasters. Hence
maintenance activities on highways must be strategically
managed according to the importance and urgency
corresponding to current conditions.

As stated prior, highway maintenance is a crucial role
of DOH that must be performed regularly in order to ensure
the safe and comfort highway conditions for road users.
Moreover, highway maintenance requires a well-organized
system for planning, implementation and evaluation such that
maintenance activities can be conducted effectively under

constrained budgets.
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Highway Maintenance

In 2016 Budget Bill, DOH received the total highway
maintenance budget of 22,694.08 million baht. The budget
was allocated to the following activities;

1. Highway Network Maintenance 22,694.08 million baht

1.1 Highway maintenance

- Routine maintenance 5,370.47 million baht
- Periodic maintenance 4,301.06 million baht
- Special maintenance and

rehabilitation 6,549.56 million baht
1.2 Restoration of highways

affected by disasters 3,950.00 million baht
1.3 Disaster remedy and

restoration 200.00 million baht

1.4 Rehabilitation of major
highways 1,953.82 million baht
1.5 Administrative and supporting
activities 369.17 million baht
As can be seen from the budget listed above, the

highway maintenance budget was allocated to various

activities as explained below.



1. utihgadns
utiigalng flusnutigemamasdiandiunisiveli
VNN AxIU basninERUsaaslATuNsingesndies
sunninalag luaninildsnlan daainazaon azain
= v o 1 k3 d’ a dl % o
Faufes uazdasaduwngldnie dadufanssunsdessingu
dszanlaafBunueulduinin vellsantanisuiladiulss
= A A Y v =
wasuuilas wiasaBEn AT 9mINANNMNIZAN YTRENA
unstingeinndansaineteasvizangataaaaidanene

AZlAFLNUINFANAUUALIAT WTBNULINNRLARUATY TS
(g 1)

e . A
319 1 fiveensuingang

Figure 1 Routine maintenance activities
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1. Routine maintenances are the preliminary
maintenance activities applied to highways and bridges in
order to keep them in good, clean and safe conditions. Routine
maintenance activities also include some minor modifications
and improvements of the existing conditions. The activities
are mostly routine and small tasks. Nevertheless, they also
include preventive maintenance and primary fixing of the

highways (as shown in Figure 1) prior to the allocated periodic

or special maintenances and rehabilitations.

2. Periodic maintenances are the periodically
performed maintenance activities, in order to strengthen the
pavement structure and to extend the service life of the
highways to serve the future traffic. Periodic maintenance
activities include soil aggregate resurfacing, asphalt concrete
surface sealing (as shown in Figure 2), asphalt concrete

overlay and concrete pavement joint sealant replacement.

917 2 Fratieanutingemuniiuuanan

Figure 2 Periodic maintenance activities
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Figure 3 Asphalt pavement rehabilitation activities
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3.  Special maintenance and rehabilitation

Special maintenances are the maintenance activities
applied to the highways with damaged surface and the
amount of works exceeding routine maintenance activities.
Special maintenance activities include surface leveling,
asphalt surface repairing, asphalt concrete pavement
recycling and concrete pavement repairing, etc.

Rehabilitations are the maintenance activities applied
to the highways with the damaged structure and the amount
of works exceeding special maintenance activities.

Rehabilitation activities include asphalt pavement rehabilitation

(as shown in Figure 3) and concrete pavement rehabilitation.

4. Disaster remedy and restoration is maintenance
activities applied to cope with disasters on highways such as
remedy and prevention of highway flooding and restoration
of highways or facilities due to flooding, storms, landslides or
any other disasters. The objectives of the activities are to
provide passable highway in minimum conditions and further
restoration and improvement of the highways and facilities to
the appropriate conditions and sustainable solutions as shown

in Figure 4.
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Figure 4 Disaster remedy and restoration activity
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Figure 5 Rehabilitation of major highways
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5. Rehabilitation of major highways

Major highways are the backbone of the highway
networks connecting various parts of the country and
connecting Thailand to neighboring countries. Major
Highways provide accessibility to logistic locations or
transportation hubs such as major ports, airports, industrial
estates, special border economic and trading zones, etc.
Thus, most of the major highways are subjected to very
extremely high traffic volumes with substantial percentage of
heavy vehicles. That leads to the severe damages and
requires an extra maintenance budget. DOH, therefore,
specifically allocated budget for rehabilitation of major
highways to ensure that the major highway network of the
country are maintained in good and safe conditions for road
users and to support the social and economic development

of the nation as shown in Figure 5.

Maintenance and Rehabilitation of National Highway

Projects As Parts of the Government Economic Stimulus
Packages

Despite, the transportation modal shift policy of the
government, road transportation is still the major transportation
and logistics mode of Thailand. Basically, the road
maintenance budget has never been adequate comparing
the size of the national highway network and the increasing
amount of traffic due to the economic growth of Thailand
during the recent years. Thus, in year 2016, the cabinet
granted additional economic stimulus packages in addition
to the 2016 Budget bill which included road maintenance and
rehabilitation projects as explained below.

The loan package for the urgent development of the
water resource management system and the road
transportation system (Additional bill under Economic
Stimulus Package 1)

The cabinet approved the additional loan package for
the urgent development of the water resource management

system and the road transportation system (Additional bill
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under Economic Stimulus Package Il). As parts of the
package, DOH was granted 243.770-million-baht for 23 road
maintenance and rehabilitation projects. The projects were
located on 19 provinces comprise of Chiang Mai, Khon Kean,
Yasothon, Roi et, Nakhon Ratchasima, Buriram, Nakhon
Sawan, Suphanburi, Ranong, Surat Thani, Nakhon Sri
Thammarat, Phang nga, Krabi, Trang, Songkhla, Satun,
Pattani, and Yala, Narathiwat. The number of projects
classified by purposes are summarized as listed below.

* 19 Periodic Maintenance projects in the amount
of 203.779-million baht.

» 4 Special Maintenance and Rehabilitation projects
in the amount of 39.991-million baht.

The package for national strengthening and reform
plan (Additional bill under 2016 Budget Bill)

On June 21st 2016, the cabinet approved the package
for national strengthening and reform plan, additional bill
under 2016 Budget Bill, with the budget of 17,899.194 million
baht. DOH was granted 231 projects with total budget of 2,000
million baht on road maintenance projects.

Apart from road maintenance and rehabilitation
activities, DOH by the BHMM has continually implemented
and improved our Pavement Maintenance Management
System (PMMS). In 2016 BHMM has implemented the
following projects as parts of the PMMS.
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Highway Safety is one of the top priority missions by
the Department of Highways (DOH). For road safety
assurance to all road users, DOH focuses on developing and
maintaining highway networks based on international
standards while emphasizes on public participation and
public hearing approaches to fulfill their needs and minimize
any road-related impacts to their lives. Actions by DOH in
the past year include:

1. Treatments to Road Accident Problems

1.1. Accident Improvement Program
In 2015, DOH by the Bureau of Highway Safety
(BOHS) spent 2,689,750,578 Baht of government budget in

accident treatment program for safety measures installation

as follow:
Road Lightings and Traffic Signals 527 Sites
Road Markings 229 Sites
Road Signs 316 Sites
Road Delineators 184 Sites
Highway Improvement 115 Sites
Guardrails and Barriers 105 Sites
Pedestrian Crossover and Underpass 9 Sites
Bicycle Lane 8 Sites
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1.2. Improvement of Black Spot and Hazardous
Locations

Implementation of combined safety features such
as an installation of road lightings, traffic signal, and highway
improvement all at once has been proven as more effective
measure when an unsafe location was determined. According
to the technique of black spot identification, 59 black spots
have been fixed under this program using 588,042,375 Baht
of 2016 fiscal budget.
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AINNANITN 1.1 LAy 1.2 ﬂmmmmqiéfﬁmc;“mﬂmmiéﬂmﬂ installed safety measurement as follow:
ANNLaBANg ﬁﬁﬁ « Traffic signals 10,894 sites
Q '1v\|ﬁ'munpmqswi 10,894 WY Traffic lights 1,828 sites
W@en - wag 1,828 Wi Flashing lights 9,033 sites
Inlneniu 9,033 M4 Pedestrian lights 33 sites
Idrynynnupudiunig 33 Wil « Road lightings 17,889 sites
o leAhuaegang 17,889 WY High-mast 5,085 poles
bANQN 5,085 141 Double outreach 81,101 poles
ﬁlij 88,101 141 Single outreach 363,334 poles
ﬁldlﬁm 363,334 140 Others 12,234 poles
%Iu"] 12,234 @1 « Guardrails 34,425 sites
¢ §19NUAUATIE 34,425 WIAg Straight road segment 5,942 sites
VNGRS 5,942 WA Curve segment 14,029 sites
N9lAg 14,029 Wi Bridge encroachment 14,035 sites
ARRTZNIU 14,035 W4 Intersection 107 sites
NALLEN 107 WUiS » Pedestrian Crossover 2,006 sites
¢ ATWIURDLAULAUIN 2,006 Wig Steel bridge 81 sites
ATNIUNAN 81 LY Reinforced concrete bridge 1,925 sites
AAUNTALATULIAN 1,925 U

Idtyyrnsaas
Traffic signals

Infuaeadng
Road lightings
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1.3. Safety Enhancement Project at Large
Intersections
Currently, there are 18,460 intersections in total
on national highway network: - 14,889 are 3-way intersections,
3,460 are 4-way intersections, 16 are 5-way intersections, and
95 are other categories. In fiscal year 2016, the budget of
496,075,333 Baht is allocated to enhance safety at 32 large
intersections.
Beside the project, DOH installed road lightings
in 10,325 locations while traffic and flashing signals in 1,692
sites and 3,679 sites respectively. Signalized intersection
with flashing signals installed all together are about 37 sites.
1.4. Overhead Sign and Road Marking Improvement
for AEC
In fiscal year 2016, the budget of 97,403,703 Baht is
allocated to improve overhead sign boards and road markings
for preparation of Asian Economic Community (AEC) at 37

locations.
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2. Traffic Data Collection

Since 2007, BOHS has continuously developed traffic
data collection project using new detection technology.
Currently, BOHS has installed 210 permanent stations (250
units) of traffic data collection to retrieve traffic info such as
average speed, density, vehicle count with classification.
Such data are archived into a database that has been
advanced for searching information and summarizing reports
in order to traffic engineering analyses i.e. hourly, daily,
monthly, or yearly traffic count. The reports can also include
peak hour traffic volumes and lane utilizations. The monitoring
system has been improved for error tracking and summarizing

status of equipment via a new user interface.
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The device called microwave radar, is chosen for
collecting such data, that can be mounted on the side of the
road firing continuous wave length perpendicular with the flow
of traffic. When a vehicle is passing, the change of reflecting
wave length detected by its receiver will be classified for
speed, vehicle length, and other parameters which can be
transferred via fixed ADSL and 3G communication to record
in a server for public reports on web site www.highwaytraffic.
go.th and Mobile Application “Thailand Highway Traffic” for
both Android and iOS smart phone users.
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In fiscal year 2016, 40 more units in Phase IX are
installed on the highway networks. In this phase, the
communication and broadcasting techniques are similar
technique with Phase VII and VIII which requires 3G wireless
communication transmitting CCTV footages by snap shot
photo continuously. The result, a real-time liken output can
be broadcasted This is different from the prior version of
communication where only 10 seconds replaying footages
(refreshing every 15 minutes approximately) were broadcasted.
Benefits of using 3G wireless communication are not limited
only reducing communication cost but also increase ease of

locating the location for future traffic detectors.
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3. Traffic Management System for Lane Control

Traffic management for lane control initiated by the
BOHS on fiscal year 2016. A 150-kilometer section of Highway
no.2, section Saraburi - Nakhon Ratchasima, is selected as
a study area to install a Lane Control system. The system
device consists of 3 overhead gantries equipped with variable
message signs (VMS) and message signs (MS). The black
spots are analyzed by Accident Frequency Method and
Economic Loss Method. As a result, the selected installed
sections are station 17+100, 27+280, and 43+785. It is
expected that the system could decrease the number of
accidents by over speed and improper lane use vehicles.
Also, the system should be able to manage reversible lane
along the section. In order to do so, Automatic Lane Control
System, Automatic Speed Display System, and Automatic
Incident Detection Systems are developed for traffic
management. The main target groups are 4-wheel vehicle,
bus, and truck. The output of the system can also be used
for enforcement purpose. After the installation, the systems
are evaluated. It is found that the number of over speed and
improper lane use vehicles are significantly decreased by

17.75 percent and 24.44 percent, respectively.
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4. Highway Accident Stat

In fiscal year of 2014, DOH accident reporting system
called Highway Accident Information Management System:
HAIMS, which is a web-based application, provides summary
reports and just-in-time accident info once the completed
accident records are submitted online. From the accident
records in the system, the total number of crashes was 13,575.
About 2,136 fatalities, 2,871 severe injuries, 9,077 minor
injuries, and 21,055 vehicles damaged only were recorded.
All accident costs were approximated 472,708 million baht

of economical lost based on its value in 2014.
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SN LU e AL aenAEanN IR AR T user's satisfaction according to highway safety plan. The
maﬁqu‘ﬁrmmmu agladnsamnuitenalanesffldniglunis  survey determined road satisfactory on each type of safety
ansvALANLaeafuRefURan IS WA aandE Wie deployment including,

flasiunazuilagiimimaminuu - Road markings
Tasamsdnsrannuinalaaasgldnislumsan - Road Delineators
szAUAMNLaanNE - Road Lightings
tlaqifunsumisaninisaiiunisaufanssna o - Traffic Signals
Aanulaen el - Road Signs
. dﬁum?l"ﬂ\mu’m%’m?aqm’]\‘i - Highway Improvement
0 dﬁuLﬂ%WNwﬂ’Wl’h‘i - Guardrails and Barriers
ol Lgeddng - Pedestrian Crossover and Underpass
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In fiscal year 2016, BOHS surveyed 8 sites which can be summarized by the following table.

1. 1-0403 muﬂ’m"ﬁmaw - LLﬁﬂﬂQuWQﬂHﬂﬁﬂﬁli.:V!LLﬂ NN.111 +100 — NW.111+860
LL"II’NV]NM@"J\?@?ZM?‘
Route 1 Sta.111+1000 — Sta.111+860

2.71
(Ununany)
2.71 (Medium)

2. 24 -0203 mauALenlIATe — M489I NN.65+009 — NN.86+431.01

Route 340 Sta. 68+050 — 75+200

3.67
LUNNNUANBATINTANN 3 (370)
Route 24 Sta. 65+009 — 86+431.01 3.67 (High)
3. 211-0101 MEUNUBIAEIHRY — ART@elud NN.2+300 — NN.28+660 3.96
WUNNNUANNUBIANE] (110)
Route 211 Sta. 2+300 — 28+660 3.96 (High)
4, 340 - 0301 AEUATA — ANITULFT NN.68+050 — N.75+200 4.54
WAV NURINGNITOULEN 1 (WINNgA)

4.45 (Very High)

5. 1154 — 0100 ABUADY — LALARLS NN.0+180 — NN.18+672 3.65
BUPNIRAILNT (11n)
Route 1154 Sta. 0+180 — 18+672 3.65 (High)
6. 13490100 meaUdEs - dagunT nN.11+000 — NX. 17+000 3.56
BUNNUANT TR 2 (370)
Route 1349 Sta. 11+000 — 17+000 3.56 (High)
7. 33180100 MAUEWITOLLT — NZAWFN NH.6+501 — N, 15+672 412
WARNUAWENITOULT 1 (370)
Route 3318 Sta. 6+501 — 15+672 4.12 (High)
8. 4013 - 0101 muumﬂ?‘ﬁﬁqu — 1Nl NN.2+501.729 4.49
BUNNINNANUATATEITNIVIN 1 (370)
Route 4013 Sta. 2+501.729 4.49 (High)
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6. Guidance of Speed-Limit signage.

Road accident is the national issue where every
associated organizations put their efforts achieving a
reduction of both accident and fatality rates. Although there
are a strong cooperative between public and private sectors,
the issue is not solved satisfactory. There are 3 parts of
accident causes; Driver, Vehicle and Road. In order to
reducing accident rate all parts must be taken action
continuously: not only taken action while major holidays.

Accident data from HAIMS in 2015 has been
concluded. The result, there are 13,575 numbers of accidents
in which 8,937 (65.83%) are fatal (Reported dead 2,136 road
users) where the most dangerous area is straight section.
Moreover, 10,484 accidents (77.23%) caused by over
speeding. In terms of vehicle classification, 57.33 % of total
accident involved with passenger cars.

HAIMS data indicated that over speeding is the main
cause that should be focus urgently. A preliminary measure
is installing speed limit signs that regulate drivers driving
vehicles under legitimate speed. Residential and school area
are locations that have many pedestrian should installed these
type of signage with caution. Therefore BOHS announced a
guidance of speed-limit signage and traffic marking also an
optimum budget varies by locations in which highways

districts could be suggested.
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Guidance of speed-limit signage in rural area
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5. Road Right-of-Way Control

From road safety standpoints, accessibility to national
highways must be conformed to DOH standards and
subjected to receive a permit prior to gain access or public
use of the road. Control of access, impact to traffic flow, future
road widening, and safety of road users and those who live
along the road are the main issues to be evaluated before
giving permission which shall be approved by the Director
General according to 1992 National Highway Act and the
additional National Highway Act in 2006. Currently, the
Director General has transferred this duty to the Deputy
Director for Engineering, the Directors of Highway Bureaus,
and the Directors of Highway Districts with different levels of
authorized restrictions.

At the Bureau of Highway Safety, the road safety audit
group is responsible for the considerations of the permits
under the Deputy Director for Engineering’s authorization only.
The permits include the permissions on provision 37, 39/1,
47, 48 and 56 which can be classified below:

a) Access to highway drainage Provision 39/1

b) Bus shelter hut installation Provision 47
c) Public work accessibility Provision48,56
d) Irregular driveways Provision 37
e) All kinds of usage in right-of-way Provision 47

f)  Private sign installation Provision 47
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A permit can be requested electronically via
“e-Service” (http://e-services.doh.go.th). DOH has announced
this service since February 2011. The objective of e-Service
is to increase efficiency of the process in getting a permit.
This service facilitates those who seek permission to obtain
information of the process, fil in electronic forms and submit
them online, and check the status of their requests. Also, all
other related info regarding obtaining a permit is posted on
the website. In 2014, the system received about 1,763

requests all over the country.
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