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Terms of Reference
Yor the Study _
on Road Structure Disaster Prevention Plan
in The Kingdom of Thailand

Project Title : The Study on Road Disaster Preventicn Plan in the Kingdom
of Thailand

Requesting Agency : Oespartment of Highways, Ministry of Transport and Commu-

nications, The Kingdom of Thailand (DOH)
Propesad Source of Assistance : Japanese Governmen:

1. Background Information and Justification for the Project

Storms and floods éémage local economies almost evary year in Thailand,
particularly in the southern and rorthern régidni For example, hszavy sisms in
1983 and 1988 caused debris and mud flows which washed away roadé in the
northern and southern region raespectively. Thus, considerabiz of rcads suifer -
disasters dus to sjepe Tailures, rock Tails, landsiides, dsbris {iows, washing

cut by {lood, bridgs damagas etc.

Ths DG', wihich is rzsponsible for the management of-méjsr highwa?s in Thailand,

ials Tor restora-
tion only after road structures are Tound damaged. Accordingly, a long period
of time is is neaded even for temgorary rsstoration works, resuiting in much

delay in the early ph2zss of restoration in disaster ar=as.

With this background, the DOH has come o realize an urgent nzed e davelop
an integrated nlan for road strusture disastsr prevention and rastoralion Tor
the purpoese of minimizinrg:negative impact on transportatisn and communicetion
&f tha damaged 1ocal'accnomy. It is requesting the assisience of ~the Japanese
Government for the teask of undertaking the develcepment of ‘a2 road disaster

preventizn plian,
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]
2. Objectives of the Project

The principal ebjectives of the project are;

(1)  to deveiop.a road disaster prevention plan; .

(2) to propose road and bridge materials depcsit and equipments naedad Tor
disaster restoration work (preparation cf project)

(3) to propose a implementation programm for selected road disasier prevan-
tion projects (Case Study); and,

(4) to transTer Japan’s disaster prevention itachnologies to Thailand.

3. Institutional Framework

The agency for this project is the DOM. This project will be carriad out to
assure the security of strong road networks against disasters and the
develonment of an effective road materials transportation system: Tor disaster

restoration work.

On the other hand, in Southern Thailand, the study on {lcod contiol as . a
relatad project had been proposed by the Roval Irrigétion Jgpartment, Ministry
of Agriculture and Cooperatives, the Kingdom of Thailand (RIB). The principal
opjective of the RID!s prdject is to bﬁepare an integrated {icad control plan

in the major river basins of developing areas -such as southarn area.

Since DUH's projact is concerned only. with road managemsnt and trying to

stars on transportaiion and communication, the DOH

o]
~h
(o
n
w

3
ssnsidars that the RID's project can be implemented indepsndaniiy.
4, Stidy Area of the Project

The nroiact will covar areas connectad closely with importznt road naiworks in
pro} =o L !

f Thailand, except the Greater Bangkok Area.

o

ail

5. Study Itens

5-1 Basic Survey

-ty
o
kY

~ The following information. and data will be collected as  source malerials

tha basic survey, and andlyzed.
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(1)

(2)

(3)

(5)

(7}

Survey of Socioeconomic Conditions

- Pregent conditions and Tuture trends of nationa] budgsts and
financial measures for disaster pravention project

- Popuiation and Economic activities

- Land use and development plans

- Conmoexty price t"eﬁds, part1CJ11.1y of - construction materials

urvey of Nab1cna1 COﬂd1t1ons _

- Climate (rainfalls, wind, eitc.)

- Soil

- Vegetation

survey of Traffic Conditions

- Present conditions ahd future trends of traffic volume

- Vehicu]ar_ccmpositicn

Sufvey of Road Conditions

- Important road network

- Road standards znd rcad structures

Review of Survey of Structures

- Types and 10ﬂaumons of major struc+uros

- tatus of damage on major structures

Survey of Disasters _

- Past roéd disaéter recards'(lhc1uding social and economic_damaées}

- Scale and features of storms and fliocds (Case analysis)

- Risk mépping of major road disasters (flood, landsiids, siops
faiiure etc.)

- Present conditions and problems of the measures against major road
disasters -

Survey of Supplies’ and Matsarials

- Present. conditions and.prob]em' o7 ‘the procuremant of materials and
supplies for urgent measures and restoration work

Survey of Crganizations

- Present condlLloﬂs and problems of emergency'requnse cépabi]ities
of public authorities

- Présent conditions of lzgislation Tor disaster measures

- Present conditicns and problems of road and bridgs construciion and
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5-2  Development of a Plan for Road Disaster Prevention

An integrated plan for the prevention of road disasters will be devalopad
Considgfing certain prediction capabilities, preventive measures and restora-
tion. For tha dayé]ogmgnt of this plan, the following will be studied.
(1)  Selsction of Regions and Roads
(2) study for Storm and Flood Focussing System
- Monitoring equipment
- Manning and organizaticnal requirements
- ~ Systematization
(3) Study for Assessment Methods of Road Dizaster Potantial
- Flood
- Ltandslide, Debris Tlow
- Sicpe failure, Rock fali
- Others
(4)  Preparaticn of a Potential Map of Major Road Disasters
- Selection of candidate roads
- Assessment ot rcad‘disastef potential
_ - Mapping
{5) Study for'Disaster Praventive Measures
- Disaster Prevention Projects
- Road Traffic Control
- Restriction of land use and develcgment
(8) study for Forewarning System
- He@hod'of communiication
- Hsihod of systamatization
(7} Study for Emargency Qrganization
- Emergéncy mobilization plan
- Contingency pian
: - Capital
(8) Study Tor Restoration vaasures
- . Mathod of procuring matsrials and supplies for restoration
- Organizational structure and opefation system for restoration
o= Sé}ectibn'of'ajternative routes of Uransporiation
(8)  Esteblishment of Cperation and Control Prbgram
- Imﬁ?ementatioﬁ plan

- FiTectiveness svaluaticn
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(10) Praparation of Manuals for “Design on road disaster preventive measures".
and “Emergency and Restoration Measures®

(11)  study of Legislation and Organization
- Disaster relief plan

- comment on existing, organizations.

5-3 Pfoposa1 for Road and Bridge Materials Deposit and Type of EZquipments

needed Tor Disaster Restoration

The method for the road and bridge materiais depbsjt which will be prepared to
respond to logistic needs for emergency and restoration znd equipment nzeded
will  be sroposed ~ to the implementation of the integrated

disaster prevention plan.

t is desired that road materials are stocked in key Tlocations of important

road networks.

This $tudy wiil be Emp}emanted ccnsidefing road and bridgelimhrovement works to
be done in near future. |
(1) Propoéal'for inspection'systém
(2) Selection o? the regions'fof study
(3) Determination of Raqguiremants
- Levé1 of typical disaster
- Level of damages.

- Coverage of structures to be restored

mh

(4)  Locaticn Planning for Road and Bridge Materials Deposit

- Access time to site
(5)- Identification'of-Types and Quantity of Equipments and Materials needad
(6) Method of Appiicétion of Materials

- Mazthod of applicatidn of material for disaster restoration

- Mzthod of appltication for road and bridge improvemsnt works in the
nzar future
(1)  Proposal for the Organization of Control and Operation
- Functions (education and training of engiheers, deposit. of
matarials éﬁd eguipments) .

-  Organization and staffing plan
o . o
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(8) Presentation of Operation Plan
- Proceeding of implamantaticn
- Method of operation and evaluaticn

54 Proposé1 for Road Disaster Prevention Projects {Case Study)

Several case studies will be donz to prepare implementation programs for road
disaster prevention project. These studies will include tha following items.

1) Selection of projects

2) Field inspsction

3) Selection of counter measures
43} pPreliminary design

5}  cost estimation

- Construction cost
- Maintenance cost
g) Evaluation '
-~ Technical Feasibility
-  Economic Feasibility
- - social and Environmental impacts
7 Tmplementation. Progiram
It is desirable that these studiss will cover typical road disaster preventien

projects in Thailand such as flood prevention, slope protecticn etc,
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Tentative Schedule for the Project
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QUESTIONNATRE

JICA PREPARATORY STUDY TEAM
FOR
THE STUDY
ON
ROAD DISASTER PREVENTION PLAN
IN

THE KINGDOM OF THAILAND

July, 1993

JAPAN INTERNATIONAL COOPERATION AGENCY
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—141—



jusulIedsp pue saiousde jo suel (1)

feassoxdia (g)
peol terourAcyd (2)
PEOI TBUOIIRU (I)

waoﬂumeuomﬁﬂ
pue 212D {eoifofoes Jo Lpoisngy (g)
sojoud jeilse
pue wgma 21ydeifodoy jo Aporsny (¥)
TSBUTAOTICL 94T Uila
poUISOUCD Io/puE JO.9FIRYD UT SIISUSBY g

I7els pUZ UOT1BZIUERIO 12207 L

uorieziUEdio 18907 (9)
JUBUSSEUBL/A0URTRIUTEN PROY {{)
1USWISI2q/JUsWaAOIdUT DECY (D)

. uoI3onI3sues peoy (g
Sutuuerd jusudolsAsp peoy (¥)
:SBUIAOTTO]

a1y} Io] 21gqisucdsal sI7 USIYA SRISUREY T

SIVIARLVR
30 FHYR

FIETTIVAY VIVQ |  ALITIEVIIVAY
30 PV .

LITIEVIIVAY

NOTLd184084d

HIL

AQQLS EHL 40 NOILVINEWATAN] ZHL ONINSEONGD HOILVZINVOEO '

— 142



ueridriosep (eoifojosy
sdzu 1221801089

sdeu v1udridodo]

sojoud 1BlIsy-

B9 IR
Apnig 51Ul Furasace sdew oi1gdeadodo]

18ulUny
Bur3ing
JUouYUBqUR
23p1ig

uorjoaford sining
(9421 TRUQLIEU 87QR} (¢
5d43 STOIU2A LITA SWRICA JIIIBIY

Aensssidys
SpeOJ [BISUIAOId
Speol (TUOTIRU

(2)
4y

(@)
(%)

M

€2
(&)
(2)
(0

(e)
(L)

{0

(&)
(2
D

ueridiiossp
pue sdell Ted1301008 Jo A3T[IQBIIBAY

sdew s1ydeadodoy
pue sojoud TB1I9E I AL3T]IQETIBAY

UOTIBE11S9AUT PISI] I0] posn ag o sdey

ad4] 2Injoniys AQ UOISUA}XG

SpEOI DOIB[SI S UO BIBD OIJIBIL

Sutuueld 2IN3NI (9)
HOT190138UOY Japun (f)

YIOM1DU BUTISIXD (¥

puelley] U §IOA}sU pEOY

STVI3LVH
0 TN

A7EVIIVAY ¥1¥a | ALITISVIIVAY
40 30V
ALITIGVIIVAY

KO114I¥4d08H0

HALl

SqV0Y 40 NOILVWHOANI °2

— 43—



Azsuryorn (7)
sTeIIfIRY (T)

adols Jo juwsujeall ()
qur1Ino ‘jusuRuUBqES (1)

tood Iojouw pue jcdep JO UOTIBVCT 5
UOTIBUTISS 3800 IOY 1800 3TUR ‘3

YIOKYIIRS
‘2IN1oNI}S IO} [ENUBE/pITpUE}S usl1ssg

STVIZALWA
40 3NN

THEVTIVAY VIV
40 d43¥1d

ALTTIEVIIVAY

ALTTIEVIIVAY

KOILd1¥d383d

WALl

144



- (s1918scd

zoJe JUSWYD1BI IT2Y} DUE SIBALI UTZY °F

IT sydeldojoyd} sedeuep IO UCTIEMIIS (§)
salzuep Jo junour (7) (¢1q1880d SB
SpuTy ‘SUOIIEO] (1) Auru 5B ‘sIeat AQ) SIDISESTD JO pIoosy ¢
$I1931SESIP Y314 dIyYsuoIle[al (7) (939 syenbyllva ‘AyIpruny
yiuoe ‘Ierd ‘eale iq (1) sInjeredusy ‘ucoydAl) SIS0 JG SPIOISY ¢
£31SUeiUT IEJUTRI Jo £3T171qeqold ()
T1eJUYBI [0 £318U83UT
pue $I915BSIp JO dIYSHOI3EBIaI (g)
8I335BSIp UL 3uUIY ‘42D Aq (Z)
yitow ‘1894 ‘waIz £q (1) woile3tdiosid Jo spIrosey g
uetIouny (7)
uoteoo] (1) UOTIEIS JQUIZoA JO UOIEIOT T
STY13dLYK FTEVIIVAY V1V | ALITIAVIIVAV _
J0 ZHVN 20 30V NOILdI¥dISEd RALi
wHHquﬁq_mbm

ADOTOFLEN 40 NOILVWIOINI ¢

— 145



- (SpeOI O] DUB [949] [BUOIjRY)
puny f£}TWBIRD JO 89S0 JO SPIOYII (§)
(SpeOl 10} puE JOAS] [BUOT}EUY puny
Ajlweied o uorjelidoidde 30 SPIORI (¥)
punj AjTwered wle[o 63 9Inpsdold (g)
Hod Jo uoliEZiuedio ()
(19491 1ZUOTIRBU) SUOTIBZIUERIC (]) . -
SI5)SESIP JIO] $INSBAMIRING) %

jno peiutod sq o3 warqoxd (7)
PULY U0IIER0L (1)

. UOTI2NRIISUOL
pECI FULIDD SI91seSIp PEOI jO SpIO23Y 7

sagewep IO UOIIEMITS (§)
" seZeuep JO junour (7)
PUIY ‘UCTIE30] (1)

. $I918ES1p DEOI JO $ploosy T

STIVIZELVH .mqquM¢>¢ YIVQ§ ALITIGVIIVAY
d0 3WYN 40 0V NOILd1¥4d083d WALl

ALITIGVIIVAY

J

SYILSYSIQ SAV0E 7

— 146~



aunToA 211183 (§)
sionpold jo junouwe pue sijonpord {7}
®sle 943 Ul uotjeindod (1)

sylodar 4pnis (I)

s3zodal Apn3s (7)

SYI04 UETIBILSQI JusuewISd (Z)
S¥JICk UOI3RIISDI juUedIn ()

919 ‘edols uo Furjueld (1)
2do1s JO UOT1BZITIGELS (1)

BolR pue PRI ouoid JI91SESID
PEOI UO SUOTIIPUCD DTHOUODS-0II0F °§

UoT3UsARId
I9SESID DROJ inoge $jiodsi [BdIUYDS ‘¥

JUBLUCITAUS
0] I53SeSID DECI JO UOTISIFIY °f

UBYEIIIPUN A[JURIIND SYIOM UCIIBIISAY 7

uayejJlapun A13USIING
SYJOA UOT3USARId I83SESIP DBOY °I

STVIEILVH
40 JWYY

FTEVTIVAY ¥ivQ | ALITIEVIIVAY
40 2JV1d

ALITIGVTIVAY

HO1Ld1¥d05EQ

KILL

DN1¥SANIDONE NOILNEAZEL YaIS¥SIC °§

~ 47—



UOT1EBIISOAUT 10§ (g)
£aAaIns TeAalf008% ()
Asarns oruderdodor (1)

SABAINS JO 3800 JTU) 7

A31T1q8 11873 PUE LI}
I3A3AINS/SIUBTINSUCS O ISIT °T

STYIYELYN
40 gHVN

FIAVIIVAY Y2V | ALITIGVTIVAY
40 23V1d .
ALYTIEVTIVAY

NOI1dIE4088d

K31l

SYTHLO

"8

—148—



4, SCOPE OF WORK (DRAFT)

—149—






SCOPE OF WORK (DRAFT)
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ON
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Mr. Koichi Matsumoto
Leader
Preparatory Study Team
JAPAN INTERNATIONAL

COCPERATION AGENCY
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TI. INTRODUCTION

In response to the réquest of the Government of the Kingdom
of Thailand, the Government of Japan has decided to conduct'the
Road Disaster Prevention Plan in the Kin@dom' of Thailand
(heréinafter referred to as "the Study"), in accordance with the
Agreement on Technical Cooperation between the Government of
Japan and the Government of the Kingdom of Thailand signed on
Novemberrs, 1981.

Accordingly, Japan International Cooperation Agency
(hereinafter referred to as "JICA"), the _official' agency
responsible for the implementation of the technical cooperation
programs of the Government of Japan, will undertake the Study,
in close cooperation with the authorities concerned of the

Government of the Kingdom of Thailand.

 Department of Highways (hereinafter referred to as "DOH")
shall act as a counterpart agency to the Japanese study team and
also act as a coordinating body with other relevant organizations
for smooth implementation 'of_ the Study, on behalf of the
Government of the Kingdom of Thailand.

The present document sets forth the Scope of Work for the
Study.

iT. OBJECTiVES OF THE STUDY

1. Objectives of the Study are:

(1) to conduct a feasibility study for the road- disaster
prevention plan on the selected project roads;

(2) To recommend management and operation system against road
disasters; and

(3) to prepare a road disasters prevention manual.
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ITT.

Stud

1.

. road

(1)
(2)
(3}
(4)
(5)
2.

(1)

(2)

(3)

(4)

SCOPE OF THE STUDY

In order to achieve the objectives mentioned above, the
y shall cover the following items;

Selection of Project Roads

Based on following studies, roads with high potential in
disasters shall be selected as Project Roads.

Collection and analysis of past disaster records

Review and analysis of the existing data and information
Classification of road disasters

Assessment of road disaster potential

Selection of project roads for the Study

Feagsibility Study on the Project Roads

Traffic and Socio-—economic Study
a. Traffic survey
b. Socio-economic survey

c. Traffic demand forecast

Identification of Spots with Road Disaster Potential

a. Field inspection

b. Development of rating criteria to assess disaster
potential spots

c. Selection of typical spots with high disaster potential
for the Study

Field survey of the selected typical spots
a. Topographical survey '

b. Geological survey

c. Soil investigation.

"Determination of Countermeasures and Preliminary Design

a. Study'of various types of countermeasures for each type

of disaster in due consideration of natural conditions
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(5)

(6)

b. Determination of countermeasures for each identified spot
c. Preliminary design of countermeasures selected for each
spot

- d. Cost estimate

Implementation program

Evaluation

a. Technical feasibility _

b. Benefit estimate and economic feasibility
¢. Social impacts

3. Recommendatlon of management and operatlon system against road'

disasters

(1}

(2)

Survey of present'management and operation system againét
road disasters in Thailand :

a. Organization for disaster management

b. Standard operation procedure

c. S8ize and arrangement of road maintenance materials and

machineries for road disasters

Recommendation of management and operation system against

road disasters.

4. Preparation of Road Disaster Prevention Manual

A road disaster prevention manual shall contain foliowings.

- Cla551f1cat10n of road dlsasters
- Assessment of road disaster potentlal
~ Field survey for design
~ Prevention and restoration measures
{(urgent measures, permanent measures)
- Selection of preventlon and restoration measures
- Design of selected measures
- Monitoring, inspection and communication system

- Materials and equipment reguired for restoration



IV. STUbY SCHEDULE

The study will be carried out in accordance with the

attached tentative schedule.

V. REPORTS

JICA shall prepare and submit the following reports in

English to DOH.

1. Inception Report

Thirty (30) coples will be submitted at the commencement of

the Study.
2. Interim Report (1}

Thirty (30) copies will be submitted within
after the commencement of the study.

3. Progress Report

Thirty (30) copies will be submitted within
after the commencement of the study.

4, Interim Report (2)

Thirty (30) copies will be submitted within
after the commencement of the study.

5. Draft Final Report

Thirty (30) copies will be submitted within
after the commencement of the study.

month

month

month

month

DOH shall provide JICA with its comments within one (1)

month after the submission of Draft Final Report.
6. Final Report

Sixty (60) copies will be submitted within

- after receipt of the comments.

— 55—
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VI.

1.

UNDERTAKING OF THE GOVERNMENT OF THAILAND

In accordance with the Agreement on Techni¢al Cooperation

between the Government of Japan and the Government of Thailand
dated November 5, 1981, the Government of Thailand shall accord
benefits to the Team .as follows:

- (1)

.to permit the members of the Team to enter, leave and

sojourn in Thailand for the duration of their assignment

therein, and exempt them from foreign registration
requirements and consular fees;

(2) to exempt the members of the Team from taxes, duties and any

(3)

(4)

other charge on equipment, machihery and other materials
brought into Thailand for the conduct of the Study;

to exempt the members of the Team from income tax and
charges of any kind imposed on or in connection with any
emoluments or allowdnce paid to the members of the Team for

‘their services in connection with the implementation of the

Study;

to bear claims, if any arises, against the members of the
Team resulting from, occurring in the course of, or
otherw1se connected with, the dlscharge of their dutles in
the implementation of the Study, except when such claims
arise from gross negligence or willful misconduct on the

part of the members of the Team;

2. To facilitate smooth conduct of the Study,'DOH shall take
necessary measures in cooperation with other relevant

organizations:

(1)

(2)

(3)

to secure permlselon for entry into .private properties or
restricted areas for the conduct of the Study;

to secure permission for the Team to take all necessary data -
and document related to the Study out of Thailand to Japan;

to providetﬁuamedicalsérvicesasineeded {Its expensés will
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be chargeable on members of the Teamn);

{4) to ensure the safety of the wembers of the Team when and as
it is required in the course of the Study.

3. DOH shall, at its own expenses, provide the Team with the
followings:

(1) Available data and information related to the study;
{2) Counterpart personnel;
(3).Credentials or identification cards;
(4) To secure permission for aerial photograph surveying,
if necessary.
VII. UNDERTAKING OF JICA

For the conducting of the Study, JICA shall take the

following measures:
1. To dispatch, at its own expense, the Study Team to Thailand;

2. To pursue technology transfer to Thai counterpart personnel
in the course of the Study.

VIIT. CONSULTATION

JICA and DOH shall consult with each other in respect of any
matter that may arise from or in connection with the Study.
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