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. PREFACE

. In response to the request of the Government of the Kingdom of
eThaxland, ‘the’ Government of Japan has dec1ded Lo conduct a Basic Design
'xstudy on the Progect for Bridge Constructlon in Rural Region in Northeast
:Thalland ‘and. entrusted the study to the Japan International Cooperation
Agency (JICA) _

' .JICA sent to Thalland a survey ‘team headed by Mr. H1royuk1 NekaJlma,
']Deputy Managlng Dlrector, ngashlmKobe Construction Office, Kobe
Construction DlVlSlOD, Hanshin Expressway Public Corporation from January
18 to March 3, 1989, _ _ _

The. team exchanged views W1th the concerned off1c1als of the
.GDVernment of Thalland and conducted a fleld surveys in the Northeast
Thalland area, ' ' ) _

After the team returned to Japan, further studies were made. Then,
arm15510n was sent to Thailand in order to discuss a draft report and the
-present report has prepared.

I hope that this report will serve for the development of the
Projeet and will contribufe to the promotion of friendly relations between
our Lwo eohntries.:.' . :

I wish to expfesssmy eincere appreciation to the officials concerned
"of_the Government'o% the Kingdom of Thailand for their close cooperation

eéxtended to the team.

May, 1989

Kensuke Yanagiya
K President
Japan International Cooperation Agency
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Summary

. Baekgfbund of the Project

In- the 5th Economic¢ -and Soc1al Development Plan (1982 to 1986); the

Thal government placed top prlorLLy on the development of rural areas.

‘lee the Sth Dcvelopment Plan, prlorlty had also been placed on the
-_development of rural areas in Lhe 6th Development Plan (1987 to 1991)

to eradlcate poverty,_lmprove the quality of life, and dlstrlbute

weelth and'prospe:ity equally to all regions as much as possible,

The three aims of the 6th Development Plan are to:

1. Increase the eff1c1ency of natlonal development

2."Improve the productlon system and marketlng and raise the quality
~'of the' economic: factors.

3. Increase the distribution of income and prosperity into provincial

regions and rural areas..

Based on these three guldellnes, 10 maJor program have been specified.
To achleve a greater distribution of income and prosperlty into

prov1nc1al reglons and rural areas, the follow1ng two programs have

been specified.

a) Development of Urban and épeeific Areas

b) Rural Development

As one part of these development programs, the Thai government

“initiated a develdpment plan for the northeast region (the poorest in

Thailand} called the "Green E-sarn Pro;ect. ImprOV1ng

econom1c/soc1al 1nfrast1uctures ic one of the main goals of this plan.

Most natlonal and prov1nc1al hlghways in northeast Thailand have been
1mproved but the ‘rural reads used for transportlng agrlcultural
productq have not yet been 1mproved. The Thal government .is attaching
great importance to the development of rural areas lncluding the

constructiohrof bridges in this region.



The ma jor modes of transportatlon in the northeast reglon of Tha:land
are roads, 1a11ways and alrcraft.- Each mode of traneportstlon uses
" two maxn routes (Bangkok Udon Thanl and Bangkok Ubon Ratchatanl) thst'

connect the northeast reglon snd Baugkokg.

The road netWOrk 1s well dlstllbuted and aceommodate° 92/ of all
domestic passengers and 88% - of 311 cargo._ The arterlal road network
in noxtheast Thalland is formed by flve ptlmary natlonal hlghways and
23 secondary natlonal hlghways. Prlmsry Nat10na1 nghway RouteMZ_
separates from Route 1_ which orlglnates in Bangkok at Saraburl and
extends up to Nong Khai via Nakhon Ratchatani, Khon Kaen and. Udon
Thani. Route—24 connects N&khon Rateh331ma w1th Ubon Ratchatanl via

the southern part of northeast Thalland.

These two prlmary natlonal hlghways are the most 1mportant maln routes'.
in, the northeast region.' Prlmary Wat1onal H1ghway Route ~12 and the 23
secondary natlonal hlghways separate from’ Route—z and they form a.
rural arterial road network extending to the east and west- areas, - The
secondary natlonel hlghways (interlinked w1th the above prlmaxy |
national hlghways) play a key role in highway txansportatlon 1n the
reglon, and form a rural road network w1th the various prov1nolal

hlghways and rural-roads.

In the northeast region 1,600 km of primary national highways, 3,200
km of secondary national hlghways, and 7 800 km of prov1nc1al hlghways

have been extended. Of the total 1ength only_7,600 km are paved.

The total length of roads in Thailaﬁd'is aosut 166,000 km; the length
of nat10nal highways and provincial hlghways is 50,000 km, most of
which are paved. Conversely,_the total 1ength of -rural roads is about

108,000 km, most of which_ere'enpave&.

In aecordance with the Gth'EeOncmic and Social Dévelopment-?laﬁ, the
Ministry of the Interior has set up a master'plan'(1987 to 1991) that
emphas1zes road constructlon and 1mprovement 1n rural areas. In this

. plan, all ex1st1ng roads are to be 1mproved.

According to the-éth'master plsn'set uo'by'fhe'Ministry of the

Interior, the Public Works Department (PWD) has started to improve



2.1

v

3, 000 km of roads under the1r control.. This improveuent plan calls
.for the replacement of 234 brldges in northeast Thailand. Of these

bxldges, 68 WEre to be repleced 1mmedlate1y under Grant A1d from

Japan.

rkﬁgﬁé#feﬂiﬂridgeeuau& Studyr

I;After study1ng and evaluatlng the 68 brldges requested by the Thai

'government 51 brldgeq have been selected to be studied for ‘basic

des1gn, based on d15cuss1ons with the representatives of each

-prov1nce, plac1ng lmportance on connecting to main cities, beneflts,

'future 1mprovement plans, and including brldges added newly at the

request of the Thai government.

'Con31der1ng ‘the condltlons of existing t1mber bridges, lack of load

capac1ty and width, deter1orat10n, the Thai government requested the

.Government of Japan to construct such bridges with steel girders.

-Accordiﬁg”éo the feéuit of a study By the study team,-steel—bridge
CODStIUCthﬂ in Thalland has been rare, but the Thai government

1ntends to construct steel brldges from now on, and seeks a transfer

' of teehnolpgyrfor thlsrpurpose. From the urgency in the replacement

of timber bridges, steel bridges are required. Considering these
situation, the study team has reached to the conclusion that the

replacement of timber bridges by steel bridges is appropriate.

Grouping of the Bridges-

: 51 bzldges have been selected for the study of the basic deslgn.

After conSLderlng the experlence of steel—brldge construction in

Thailand and the urgency in the replacement of timber bridges, it has

been fecemmended that some bridges be constructed by Japan side.

Accordingly, it has been decided-that easy—to~cohetruct short bridges

(under 40m) will be constructed by the auLhor1ty of Thailand as Group
I under the supply of steel maLerlals by Japanese government, longer
brldgeo requiring h1gher~1eve1 technology of construction, for

example, requiring temporary stages and large comstruction machinery,

‘will be constructed by Japan side. as Group T1. Thus 41 bridges are to

‘be constructed a8 Group I, and ten bridges as Group II.

-3



2.2  Phasing

Blldge construction stage has been divided 1nto two phascs. the first
year and second year. To determlne the time at ‘which to construct the
brldges, the socioeconomic impact in the region has been con81dered
Accordingly, the phases have been c1a531fxed as’ Phase L for the '
northern part of- northeast Thailand (20 brldges in the first year,
Group I - 15 bridges, Group 1I ~ 5 bxldges), and Phase 11 for the
southern part (31 bridges in the second year, Grdup'l - 26 bridges,

Group IE - 5 bridges).
The selected 51 bridges are classified-as'foliows;

List of Phase I Bridges

Group I _ S o Groﬁp'II'
“Bridge T Tridge | Bridge | T Bridge
No. WNo. Name of Bridge ' Length  No.  No. Mame of Bridge Length
(m) o ' _ (m)
!. 02.02 Huai Nong Ben T 2640 1. 02.05 Huai Khim Mum 46.0
2. 02.03 Juai Yang 30.0 2. 04.01 Huai Soeng Noil  40.0
3. '04.04 Huai Na Khoi 20.0 3. 04.02 Huai Sceng No.2 400
4. 04.05 Huai Na Krathum © 20,0 4. 11.01 Lam Nam Kam 55.0
5. 11.03  Ban Na Kae 31,0 5. 14.02 Lam Nam Phuai  110.0
6. 13.01 Huai Sieo No.l 25,0 | =
7. 13.02 Huai Sieo Mo.2 20,0
8. 13.03 Huai Ban Mai 31.0
-9, 13.04 Huai Ran 23,0
10, 13.05 Huai Bang'Phuaﬁ Fo.l 20.0'
11. 13.06 Huai Bang Phuan No.2 20,0
12. .14.04  Nong Bung Mo No.l 18.0
13. 14.05 Nonmg Bung Mo No.2 18.0
14, 14.06 PNong Bung Mo.No.3 26.0

15, 14.07 Nong Bung Mo.Nq.é 20,0



- List of Phagse 11 Bridges

”Grﬁﬂpil S _ Group LT
STe T T eldge Bridge | Bridge
No. No.:  Name of Bridge _ Length  No. No. Name of Bridge Length
1. 03.01 Huai Khon Tha 20,0 1. 01.01 Huai Kae 40.0
2. 03,02 Husi Yai 30,0 - 2. 05.01 Lam Klang - 50.0
3. 03403- Huai.?hai No.l = "20.0 -3, b5}02 Lam Nam Mum 80.0
4. 0304 Huai Phai Mo.2 -~ - 20,0 4. 05.03 Lam Phra Phloeng 60.0
5. 05.04 Lam Ta Khong No.1 20,0 5. 15.07 Lam Som No.l 50.0
6. ~05.05 Lam Ta Khong No.2  31.0
7. 06.01 Huai Sieo 34,0
8. 06;03: Huai Lom Khoﬁ No.2 ' '20.0
9. 06:04 Huai Na 16.0
10, 07.07 Huai Po 20.0
11, 07.08 Huai Neui 31.0
12, 08.0! Huai Wang Pla-sium 26ﬂ0
13. 08,02 Huai Na Pong 20.0
14, 08.03 Huai Khaen - 20,0

15. 08.04 Huai Khaen Long No.l  20.0
16. 08.05 Huai Khaen Long No.2  24.0

17. 09.01 Huai Pla Pong 26.0
18, 09.03 Fuai Siao No.l 35.0
19. 09.04 Huai Siao No.2 26.0
20, l0.0i_eréi Paian_Mudng ' 26,0
21. 10.02 Hudi Kantruat 2000
22, 12.02 Huai Thamo 30,0
23. 15.03 - Huai Sa Do 31.0
24, l5f04 Huai So Phra . 28,0

© 25, 15.05 Huai Choek - 31.0

- 26, l5fﬂ8 Huai Khaen _ _;33.0




2.3

Implementation Agency

The org&ulzatlon responQ1b1e for project de81gn and 1mplementat10n,

constructlon management, and malntenance is rthe Rural Road D1v1310n._

PWD has 72 rural offices'to”which:the necessafy engineers will be

.dlwpatched from the Ru1a1 Road D1v1310n to manage the ronstructlon

and, Whlch perform maintenance. The rural offlces in the northeast
region involved in the proJect are located in 15 prov1nces. The
number of PWD officers (as of 1989)_13 2,295 including 460 officers of

the Rural Read Division.

The.fiscal budget of PWD in 1989 is 1,739.8 million bah;_(equivaleht.
to ¥8.7 billion). Of the'fiscel'bﬁdget,_1,513.8 million baht"
(equ1valent to ¥7.5 billion), or 87Z, 'is allocated to'constructiOn _
works. The fiscal budget in 1988 was 1,030.6 m11110n baht (equlvalent
to ¥5.2 bllllon), and.the budget for_constructlon works was 972.7
million baht (equiva1ent to ¥4.9 billion) The increase rate for the
fiscal budget in 1989 is 69%, and 56% for constructlon works.
According to prev1ous year the Rural Road DlVlSlon, which is dlrecLly
responslble for the project, the total length of_;eeds constructed in
1988 was 340 km at a cost of 156, million”baﬁtr(eq&ivalent to ¥7.8 |
billion), with a total length of 1,084 m for bridge constructlon at a
cost of 44 million baht (equivalent to ¥220 million). Thesefflgures.
have not changed much over the past five years. The leeson ie that
the Rural'Road Division did not have a special project during this |
period. For PWD, however, the total budget and the allocated budget
for construction works are both shp&ing high growth. From this point,
it can be judged that PWD is cepabie of implementing and managing the

project.

The total land area of the nertheaet region is 168;90b kﬁz, which is
33% of Thailand. The regional population is 18,884,000 (equivalent to
35%Z of Thailand's population). Some 580,000 people are expected to

have benefit from the projected.



Deécriptioﬁ of Bridges : 3 _ R o

After conslderlng the wearher cond1L1ons of Thalland (dry and rainy
.seasons) and the 0ne~ypar perlod requlled to complete the construction
of the b11dges, constructlon works have been d1v1ded into two stages:
construction of substructure in the dry season, and constructlon of
superstructure in the rainy season, To shorten the conatruction
period, ateel glrder bridges have been adopted as the superstructure.
in addltlon, it -has been dec1ded that 91mp1e girder bridges will be
construction with non- COmpOSlte girders for easy handling and
transportaiton. For maintenance-free, weathering steel has been also

selected. Bridges are assigned by group'and phase as follows.

Phase T ~ Phase II  Total
Group 1 . 350m 649m ©999m
Group 11 298m 287m 585m

{1} Bridges in Group I
_ Bridgeé in Group I are_és follows:

.fotal bridges : 41 bridges (Phase L: 15 bridges,
' Phase 11: 26 bridges)

Total bridge

length’ : 999
Width + 2 lanes Total width' 8.6
: Roadway width 7.0
1 lane Total width 5.6m (for 05 04,

05.05,
Roadway width 4.0m 13.05, 13.06)

Superstructure: Simple non-composite H-shaped steel plate girders
Substructure : Abutment ... Inverted-T seat type or pile bent
type

Pier © ... 15.03, 15.04 Wall type (15.03, 15.04
spread foundation) pile bent type
for others

Pile foundation .., RC pile [ -350x350,
: 1 -400x400

{a ! 1indicates square section.



(2)

Bridges in Group II
Btldges in Group II are as [ollows._

Total bridges : 10 brldgos (Phase I: 5 bridges, -
' Phase 11: 5 bridges)

Total bridge

length S _585m ' .
Span arrangement: Phasé”T o | - ‘Phase 11 -
. 02.05 2x23m .~ 0l.01 2'x 20m
04.01 2 x 20m 05,01 15 + 20 + 15
04.02 2 x 20m ., 05.02 4 x 20m
11,01 15 + 25 +15  05.03 3 x 20
14,02 2x20+30+2x90 15,07 15+ 20 +.15
Width - -+ 2 lanes - Tbtal'wldth' '8.6m_' '
: Roadway -width. 7.0m -
1 lane Total width = 7.0m (for 05.02, 14,02)

Roadway width 6.0m
Superstructure: Span length under 20m _
Simple non-composite H-shaped steel girders

Spaﬁ.lengfh over 20m _ = _
Simple non-composite built-up steel girders

Substructure : Abutment ... Pile bent type

Pier ... 04.01, 02.05, 14.02, 15.07, Wall type
04.02, 05.02, Piller type
11.01,°06.01, 05.03, 01.01 Pile bent type

ﬁile-foundation',.i'RC pile [ ~400x400

E1 ¢ indicates square section.

4, Undertaking of Both Governments

4.1 Japan'’s Grant Aid. Program

(1)

~

The scope of Japan s Grant Ald is supply of materlals/tools for
the construction of hrldges and related works.

Supply of materials and tools (Group I)
- Superstructure members:(main girders, cross beams, etec.)
Beariﬁgs |
Railings and Pésts on the bridges

Torque wrenches ete.



(2) Bridge constriiction (Group II)
Construstion of - superstructure
COﬂStIUCthn ‘of substructure
Approachrng roads
Protection of slope surfaces

Théi Side 

The arrangement of tax exemptlon and customs clearance for materlals
and tools supplied by Japan

Acqursltlon of land necessary for the pro;ect

Removal of obstacles (1nc1ud1ng houses) w1th1n the right of way
Provision of roads to transport materials and construction machlnery
Malntenance of brldges

Preparatlon of stockyards

Constructlon of brldges in Group I (1nclud1ng protectlve embankments)

Construction of approaching roads

Construction Costs

Thai government

Group I ' Constluctlon of superstructure/substructure and
approachlng roads, others

Preparatlon of stockyards
Vehicles (l micro- bus, 4 plck—ups)
_ Amount_ ¥400,000, 000 - (approximately)

Group II Road conétrurtion

Land acquisition

Removal of obstacles

Amount ¥100,000,000.~ (approximately)
Total Construction cost - . ¥500,000,000. - (approximately)

Conclusion and Recommendations

Couclusion

The 6th National Economic and Social Deve lopment Plan (1987 to 1991)
intends to improve . dgrrcultural productlon and lncrease the income of
local reSLdeuts through Lhe 1mp1ementat10n of a deve lopment program in

rural areas and allevrate_poverty as a result.

-9



The Green E-Sarn Project has been planned as ome part of this program,

and - the Thai government is placing top priority on road construction.

The construction of 51 bridgéé to be undertaken under Japanese Grant
4id is recommended.

The'prOJect will provide txansportatlon for agrlcultural products, and

enable 580,000 residents to travel safely through the year,

Accordingly, the project compliés with the Hééei?pmgnt program
specified by the Thai government, and it is eibécped that the
development in rural areas wili be promoted, employmeht opportunitiés
‘will increase, and as a result, it will contribute to rural economic

growth.

Conaequently, 1mp1ement1ng the pro;ect under Japan s Grant Aid is

recommended

Recommendations

On the present situation in Théiland rural development and lncrease
of employment opportunities are urgently requ1red, and 1t is

recommended that the project. is 1mplemented as qulckly_as poséible;

In order to 1mp1ement the project effect1ve1y and eff1c1ent1y and _
achieve the expected obJectlves, sufficient measures must be taken by

the Thai government. The following measures are recommended;

(1) Arrangement of implementation budget and formation for the
project
Preparation of implementating formation and reservation of,
necessary budget which are essential to carry out the detailed

design of substructure and work executlon of super and sub~

structure of the group I Bridges..

(2) Requlred Terms to be arranged by Thai side in advance of the

executlon.'

. Removal of obstacles for constructlon

Acqu131t10n of land for constructlon

-10~-



. Provision of roads to transport materials and construction
“machinery.

: Pféparation of stockyards for steel materials in Group I

(3) Implementation of related programs

* To improve access roads connecting from the main roads to the

bridges constructed under the project.within a few years.

~11-
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CHAPTER 1 . INTRODUCYION

In-responee to ‘a request made by the Government of the Klngdom of Thalland,
the Government of ‘Japan decided to conducL a basic deSLgn study related to
:the prOJect for: constructlng brldges along rural roads 1n the northeast
.'reglon of Thalland._ In response to this decision, the Japan Internatlonal
Coopexat1on Agency (JICA) dlspatched a basic deslgn study mission to
 Thailand to conduct a survey at the. gites from January 18 to March 3, then

to prepare a ba31c de31gn study report by Apr11 1989,

After a ‘séries of d19cue91on w1th Thal government, JICA's mission selected
51 of 84 brldges proposed for 1mprovement as the brldges appropriate to the
Grant Ald after cerefully examining the nece551ty, 1mportance and urgency
of brldge constructlon, the constructlon perlod, population of project

areas, the conncctlve function- between rural roads and main roads and with

main c1L1es, _the avallab111ty of alternate and soc1o economic impact.

In add1t1on, field topographlcal and geological surveys have been
_eonducted at the constructlon sites of the proposed bridges in’ cooperatlon

with the Thai government.

' Tﬁe pnrposefof the projeot is to'construction.newly or replace timber
bridges with permenent bridges in the northeast region of Thailand. The
project ie'divided into two phéeee: Phase I for the first year of

" construction (20 bridges), and Phase.II for the second year of construction
(31 bridges).

In addition;'based on technical.and engineering study, the bridges are also
classified into two groops:- Group 1 (41 bridges) whose construction is to
be carriéd:by Thailand, and_Group IT1 (10 bridges) by Japan. 15 bridges in
~ Group I and five bridges in Group 11 are included in Phase I. 26 bridges

in Group 1 and five bridges in Group Il are included in Phase II.

JICA.aseomesrthat all bridges in Group I nill be constructed by Thailand
_.independently with eteel'materials eupplied by the.Japen's.Crant Aid. The
ease of construction will permit Thailand to design and construct the

bridges (including the erection of steel materials).

-



On the other Hand, all'bridgeS'ih Group LT, whose bridge length ;s mqfé
than 40m, are'compafaﬁively difficult to construct; and will be designed
and constructed by Japén.(includiug_the coﬁstructibn’bf'superstructures and
substructures). ' o ' ' '

Surveys have been conducted on thgx51 existing bridges. All infdfmatibn,.
measurements, and survey resdlts'have been further investigated.and' -

analyzed by the basic design study team after returning to Japan.

Based on these surveys and analysis, the team has completed the final.

“report on basic design.
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2.1

CIIAPTER 2 BACKGROUND OF THF PROJECT

Situation 6f Roads and Bridges

;The maln transportarlon sysLem in Thalland (before modern railways and

ex1sr1ng roads were constructed afrer World War 11) had been water

transporLatlon supported by rivers. and canals.

Fx1st1ng roads have been constructed since 1860 (Rama IV era).

However, traffic on roads had been relatively light until the 1950s.
Natlonal.nghway Route No. 2 was constructed under U.S5. Aid in 1958 to
connect Saraburl and Nakhon Ratchasima and the investment to social
capital after the F;rst_Flye-Yea: National Economic and Social
Development Plan {1962 to 1966) has been concentrated on roads. Since
then:mbdefﬁ road conétruction-héé been pgbmoted to beginning the age

moterization.

Concernlng the passengers and freight cargoes in Thalland, road

'transport OCCupleS IQSPELEIVE shares of 92% and 88%, Compared with

the 31tuat1on in Japan where passenger transportation accounts for 57%
and fTELght ca:go accounts for 47%, the share of road transportation

in Thailand'is véry high.

Table 2.1-1 Share of Road Transportation in Thailand (1984)

Transport— Passenger Freight . JAPAN (1985)
-ation {Million (Million Passenger Freight

persons-km) {%) tons-km) (%) : (%) &3]

Road

113,606 91.8 18,920  87.8 57.0 47.4

Railway 3,643 7.8 2,618 12,2 38.5 : 5.1

Water, Coast - H.A. - N.A. - 0.7 47
Inland Air 548 0.4 2 0.0 3.8 0

N
1

-

Total 123,795 100,0 21,540 100.0 100.0 100.0

Source:  Annual Transport Statistics (Ministry of Communications)
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2.1-1

[

Roads

As listed in Table 2.142, the rOada in Thailand ave clagsified intq

eight.

1)

.2)

33

4)

Spec1a1 H1ghways
Special h1ghways are the hlgh standard natlonal roads™ to whrch

access roads are restricted. ?our heavy trafflc maln routes

around Bangkok. are especlally asgigned to thls 10ad standard.

Natlcnai Hiéhﬁays

" National hlghways are. 1mp0rtanL from the v1ewp01nt of economic

development and admlnlstratlon. In general they are in good
condition in accordance with high de51gn standards, ‘and they
enable driving at hlgh speed because of few 1ntersect10ns. '
Vatlonal highways are c13551f1ed into two groups. prlmary
highways connect male c1t1es, and seCOndarv highways that '
commect primary highways pasalﬂg through provxnc:al CltleS‘
Primary highways have one/two-digit route numbers while
secondary hlghways have three*dlgrt route numbers. For _
reference, the ficsk digit of a route number 1nd1cates the local
region (i;e., 1 ¥.h0rthern region, 2 = north region, 3 = center

region, 4 = south region).

Provincial'ﬁighways

.Provincial highways are the voutes that complement national
highways and connect pr0v1nc1al cities, and county ecities.

" Recently, these roada are being upgrade. These roads have 4~

digit route numbers.

Roads described in 1), 2 and 3) above are managed under control
of DOH. ' . o

Rural_Roads

- Rural roads are under the municipalities (outside the sanitary

dlStrlCtS) and are closely related to local productlon and da11y‘
llfe. Such roads are constructed by many government

authorltles, and provincial off1cea are respon31b1e for chese
roads. After road construction, the malntenance of these roads

is mostly transferred to other organlaatlons.

e o



- 5)

6)

2

8)

Hunlclpal Roads _ _ .
Municipal roads are located in munlcipalltles and constructlon
and maintenance are carried out by major munlclpalltles.

However, ~some roads in other mun;c1pal;t1es are constructed by

the Miﬁistry-of Interior (PWD) and the maintenance of these

‘roads is transferred to the municipalities.

Sanltary Roada

Sanltary roads are 1ocated in sanltary dlerlcts and constructed

by PHD,

Concesslon nghways

_COHCESSIOH highways are constructed by the private sector under

agreement w1th_D0H.- User tolls are collected.

After the agreement with DOH, these roads are transferrved to DOH

- for use as pﬁblic roads (oben to the publicland free of charge).

Expressways _
Expressways are the roads that are constructed and managed by
the Expressway & Rapid Tramsit Authority of Thailand (ETA),

which was established in 1972 by the Ministry of Interior.

_Currently, 27.1 km of expressways are iIn service and a plan for

further extension to 46 km 1s being prepared through private

concessions.,



TABLE 2.1-2 ROAD LENGTH PER TYPE OF ROAD (1987)

Length (Km)

Type of Road 'idrganizatidh in Charge
Special Highwayé__- (1) DOH - Assigned only (251)
National Highways (1) pon 16,698
Provincial Highways . (1) DOH 3%{170=
(2) PWD 2,914
(2) ARD " 18,556
Rural Roads (3) oD _ 577
(4) CAO & PWD by 746
(5) PAU, PWD & others - 81,074
TOTAL 107,867
L : (6) BMA 1,173~
Hunicipal Roads (7)  Other Municipalities 7,389
TOTAL | 8,562 -
Sanitary Roads - (2) Sanitary distfict {PWD) ~
Concession Highways' (15. DOH -0
_ Expréssways (8) ETA - 27
GRAND TOTAL 166,324

Source: Ministry of Communications

Notes:  (1). Department of Highway (DOH)
(2) Public Works Department (PWD
(3) Ministry of Defense
(4) Changwat Authority Organization
{5) Provincial Administration Union
(6) Bangkok Metropolitan Authority
{(7) Other Municipalities
(8) Expressway & Rapid Transit Authority of Thailand

—fe



92.1.2 Bfidges’
As mentloned in Table 2,1-2 above, the brldge admlnlstrators 1n the

,northeast region of Thalldnd are DOH for natlonal and provincial

'hlghways, and: PWD, ARD MDU ‘and CAO for rural roads.

The number and total 1ength of brldges underx conLrol of PUD are
113ted ]n Table 2.1-3. There st111 remains many timber brldges.
They are so old that the trafflc causus danger. They are closed
dur1ng-§he 1a1ny seagson. Such conditions present an obstacle to the

deve lopment of the northeast vegion.

'In'tﬁé'northeast region of Thailand, Mratio is expresséd as "Seven

S to ten",.does it mean that 70% of bridges under PWD administration
are timber bridges. The longest total length of bridges is found in
Ubon Ratéhathani'prﬁvince, The provinces which timber bri&ges than
concrete brldges are Nakhon Phanom (957), Udon Thani (95/), Yasothon
(100%), and Surln (100%). '

TABLE 2.1-3 LENGTH OF CONCRETE AND TIMBER
BRIDCES UNDER CONTROL OF PWD

Concrete Bridges Timber Bridges Total

L Provinces Numbers {m) Numbers  {m) Numbers (m)
1 Kalasin 5 330 6 236 11 616
-2 " Khon Xaen . &b 175 19 719 23 894
3 Chaiya Phum 5 201 i8 7104 23 905
4  Nakhon Phanom 1 76 15 501 16 527
5  MNakhon Ratchasima 2 110 10 304 12 hllh
6 Maha Sarakham 2 45 7 i57 9 202
7 Mukdahan 2 155 34 1259 36 1414
8  Yasothon - - 19 610 19 610
9 Roi-et 4 385 4 285 8 670
10 Sisaket 4 660 8 685 12 1345
11 Sakon Nakhon 5 233 2h 496 29 729
12 Surin 3 460 4 100 7 560
13 ° Nong Khai - - 11 170 11 170
- 14 Udon Thani 2 62 . 35 1090 37 1152
15 Ubon Ratchathani 10 1180 20 14638 30 2576
Total 48 3950 234 8834 283 12784



2.2

The current situation of bridges in the northeast region of Thailaund
is described as -follows: * _ |
. Durlng flooding, t1mbe1 brldges are. frequently damaged or wgshed

'away and require repalr and replacement.

"+ Such work requ1res a great awount of expenees.'

- Maintenance and repalr are mostly done by local farmers.

* The lack of load capacities of brldges has fozced road users to
take detour routes. . Consequently, it causges 1nconven1ence to
people mov1ng or transporting their hdrvestb to malket.'

+ The safe passage of heavy machinery or trucks is almost

impossible.

Relateﬂ Deﬁelnpment Plans

The principal goods of the Six:Fiﬁe—ygar National quqomicrand
Social Development Plan (1987 to 1991) are to raise unational
development to a level that will enable the country to progress and’

prosper in the future and to solve the economic and social problems

- that have accumulated over the past.

In June 1988 (second year of the plan), and supported bf'squth
economic growth aftér.establishing the plan (as listed in TABLE
2.2.1); eéoﬁomip growth during relévant'terh exceeded 5%. This met
tﬁe initial-target te a great deal (approaching ?2) and indicates’
progress in traﬁsforming_Thailand iﬁto_a newly indﬁétr{aliied
nation, as well as devéloping égriCUlture and.industryusﬁppqrﬁed-

services.



TABLE 2-2-] MAIN ECONOMIC INDECES

Units X%
- ©Term  4th Plan - Sth Plan  6th Plan  (1987-91)
':iEEm ' S ' (1977 -81) (1982-86) ‘Target Expected
_Economlc Growth (Yearly)' 6, 6 5.3 Over 5.0 7.0
Agrlcultu1al Productlon 3.9 4.1 2.9 1.9
Increase Rate (Yearly)
Manufactural Production 8.0 5.2 6.6 9,2
Increase (Yearly) o - _
Savipg Rate (to GDP) _ 21,72 20.5 23.7 -
Investment Raﬁe (to GDP) 26.9 24,1 24.9 -
Inflation rate (yearly) . 11.6 . - 2.9 2.3 3.7
Normal Income/Expense . 6.2 3.6 0.9 2.8
(to GDP) B -
 Financial Balance (to GDP) 3.3 3.6 2.6 -
(1) Target of Economic and'Social'Developmént

The 6th Plan seeks to ensure the economic growth necessary to expand
employment énd increase income for improving_the quality, peace and
éecurity of life. Three targets (inérease of the efficiency of
national development, imﬁrovement'of:the production system and
marketing, increase of the dlstrlbutlon of 1ncone and prosperity

into rural areas) are belng pursued.

As a mécré-éconbmic'poiiéy, the Bth Pian purposes to solve the
problems of foreign trade and natiéﬁai-budget deficits, diversify
the production structure, develop natural resources while protecting
the. natural environment, create employment opportunltles, increase

income and minimize reglonal dlfference.

©1) Targets:

(a) Economic: ‘Maintain an avefagé fate of growth at a level
not below 5 beréent in order to absorb the minimum of 3.9
‘_million persons who will be entering the labour market.
Groﬁth should be accomplished in such a way that economic
stability is strengthened and the econonic problems that

-arose during the Fifrh Plan period are solved.



(b) Social: Develop the quaiity of the population so that
social dovelopment can'ptogress, peace and justice be
attalned and development of the country as a whole -
supported The natlonal ldentlty, culture and system of
values will be malntatned and the quality of 1ife of the

Thai people w111 be raised in both rural and urban areas.

(2). Plan
(a) Improving the efficiency of development

(i) Overall Economic Development;
_(ii) Population, Social and Cultural Development;
(iii) Development of Natural Resources aud the Environment;
(iv) Development of Science and Technology; '

(v) Improving the Adm1n1strat10n and Reviewing the Role of
the Government in Natlonal Developmenty and

(vi) Development of State Enterprises.

{(b) BRestructuring prodoction and improving the qualiry of
infrastructure services

(vii) Development of the Production Syetem, Marketing and
Employment; and

(viii) Development of Infrastructure Services.
(c) Distributing proSperity and creating justice

{ix) Development of Urban and Specific Areas; and

(x) Rural Development.

(3) Ehailand ﬂorthern'Region.DeveIopment Plan

The 5th F1ve—Year Natlonal ECOHOmlC and Social Development ‘Plan
placed priority on rural development.. The 6th plan also places
priority on rural issues, such as alleviating.poverty in rural
areas. Improving the quality of life and distributing wealth and

proeperty into rural areas are also'targets,

The target areas are d1v1ded 1nto backward rural area, m1dd1e 1eVe1
rural area and progressive rural area. Most efforts are
concentrated on backward development and middle deveIOpment areas,
whlle the northeast region of Thailand is in the category of a

backward development area.
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Thg:ta:get.areas.areldi?ided into backward rural-area, middle~level
”rﬁfal_afeh and progyéssive.rurai.érea..HMost efforts are
éoncehtrated_éﬁ“backwafd developﬁgnf.and middle development areas,
‘Qﬁilé,the northeast region of Thailand is in the category of a

backward development area,
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| CHAPTER 3 OUTLINE OF THE NORTHEAST REGION

3.1 SdéiO*écénGmic Situation
Thalland occuples 513 000 square km of 1and The northeast region
accounts for 33% (equ1va1ent to 168 900 ‘gquare km) of thls total
land area. Except for the western part and the southern mountain
range arca around the Cambodian border, this region is a plain with
an avevage height of 120 to 180 m above .sea level.
VThe averagé'annﬁai réinfa;l in_thé northeast pegion of.Thailand is
.'about 1:100 mm (from 858 mm in Buri Ram Ratchasima to 2,177 mm in
~ Nakhon ‘Phanom located on’ the banks of 1 Wekong River). Rainfall is
concentrated from May to October, during which 85% to 90% of the
annual ralnfall 15 recorded.
~In Thaiiand; the temperature is lowest durlng December and January,
'_'aﬁd"highest'dur}ng April and May, The cold season (229C) is in
January while the hot season (32°C) is in April.
The population of Thailand in 1987 was 53,873,000, with an estimated
popuiation deusity of 105 pe;sbns_per square km. The average rate
of population growth from 1980 to 1985 was 2.0%. The population of
- the northeast régioh (18,884,000 with a. population density of 112
persons per square km) accounts for 35% of total Thailand. The
population density in this region ranks second after the central
pért as follows:® . ' '
Table 3.1-1 Regional Population (1987)
: . . Annual
Region : ~ Population Percent Growth Rate
_ (1,000 persons) Distribution 1980-1985 (%)

Thailand 58,873 . (105) 100 _ 2.0
Northeast 18,884 (112 35 : 2,0
Central (excluding :

- Bangkok) _ 9,333 - (498) 17 1.8
‘Bangkok _ : 5,609 (3,584) 10 3.4
Northern 10,585 (62) 20 1.5
Southern _ 6,715 - (95) 12 1.9

Figures in parentheses indicate population density (persons/square km)
Source: ' '

National Statistics Office
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GNP in 1986 was 1,055,000 willion bahts and 19,580 bahts for a per

capita income. .The’ yearly average growth from 1983 to 19806 was

1144,

: For the categorles of GNP in 1980, agrlculture ranks sgcoud (after
constructlon and services) and accounts for 25% of the total GNP

(Table. 3.1’»2)

The populatlon in the northeast region accounts for 35% of total
Thalland, Whlle the CRP {Gross Regional P1oduct) of this reglon
occupies 0n1y 14% of the total. Agrlculture holds a relatively
iarge shéré of'##%_of_the'total GRP, while manufacturlng accounts

for a low share'df the total GRP.

Table 3.1-2 Relatlve POSIthH of Northeast Reg1on
in Natlonal Economy (1980) '

Share of - Regidnal Distribuiion

Northeast =~ Northeast s
Region (%) . Region Thailand
Gross Regioﬁal Prqduct. ' 14 100 100
Agriculture 24 _ 44 25
' Crops | ' ' : 26 : 35 19
. Livestock - : 30 : 7 3
.Fisheries _ 9 1 2
_ Forestry ' 9 1 1
Mining 6 1 2
Manufacturing ' 3 6 20
Trade =~ | o 16 21 ' 19
Construction & Services 11 28 34
Construction . 14 6 6
Flectricity & Water Supply 6 1 1
Transportation _ )
- & Communications 8 4 L7
Banking, Insurance :
_ & Real Estate. 5 2 6
Ownershlp of. Dwelllngs ' 12 ' 1
Public Admlnlstratlon _ .
& Defence ' ' 14 : 4 4
Services - ' 15 : 10 : .. 9

_Sourée:"NESDB

:.—13-— -



3.2  Main Industry (Agriculhure)'pf Project Area
3.2.1 'Agricultural ﬁbrkets and Land

. lee other reglonq of Tha1land the main industry in the northeast

1is’ agr1cu1ture.

",Iﬁ_1983 thare were 14 mllllon workers engaged in agr1cu1tura1
prodﬁétlon. This accounted for 82% of all woxkers in this reglon,
while_wofkers engaged in agrlcultural.prodgctlon in the whole
counitry accounted for 68% 6f_a11'workers, The average growth rate
of tﬁe nﬁmbef of agticuiturél'wofkers over the past three years
.(1981:to 1983) maintainea é level Of_l.5z; which is lower than 2.0%
for all Thai workers. The low agricultural productivity in this

region has resulted in movement of workers to other regions or

cities 100k1ng for employment opportunltles.

Table 3.2-1 FARM AND NON-FARM WORKERS

Farm: Non-Farm Total
(thousand) (%)} (thousand) (%) (thousand) (%)
Northeast Region o
1981 13,680 (84) 2,713 (16) 16,393 (100)
1982 13,883 (83) 2,835 (17) 16,720 (100)
1983 14,093 (82) 3,126 (18) 17,219 (100)

: Growth,'Bl 83 '_ 1.5%Z p.a. 2.5% p.a.
Thalland ' . :
1981 32,500 (68) 15,375 (32) 47,875 (100)
1982 33,085 (68) 15,375 (32) 48,847 (100)
1983 33,681 (68) 15,834 (32) 49,515 (100)

Growth;'SiFSB

1.8% p.a.

1.72 p.a.

‘Source: Office of Agricultural Economics (OAB), Ministry of
Agriculture and Cooperatives (MAC)
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3,2.2. Agrlculture~Related Industrles and Markets

-'Acuordlng to a survey conducted on agrlculturewrelated 1ndustrles,
the;collectlon of agricultural products and their transport to

processing plants are as follows:

- Table 3.2-2- TRANSPORTATIOR OF AGRICULTURAL PRODUGTS

Transport by (B

Crop . Farmer " Factory Middleman
Sugar-cane 100 - ~
Cassava _ 82 5 13
Rice 37 13 - 50

Kenaf T 13 69 18

Most sugar-cane and more than 80% of the cassava crop ére:
" transported by the farmers themselves or by trucks of processing
plants. On the other hand, most rice is transported by merchants,

while kenaf is collected and transported mainly by the factories.

The number of agricultural.pfocessing plants is as follows:-

'Table 3.2-3 NUMBER OF PROGESSING PLANTS

Rice mills {capacity: wmore than 30t/day) 132

Cassava plants {chips, pellets, flour) 297
Kenaf plants (textile) 95
Sugar plants (brown, refinery sugar) 13

Large and médium-size rice mills are concentrated in provincial

centers or .cities.

Most cassava érocessing plants are scattered and isclated along
National High#ays Nos. 2, 24, and 204 in Nakhon Ratchasima and Khon
Kaen. Small chip processing plants and large cassava processing
- plants. are found along with prov1nc1a1 highways in areas where
'cassava is grown. The processed products are transported directly
to the plants of'exporters, Chon Buri or Chacheongsaoc through
~ National Higﬁways Nos. 2 and 304. A small portion of them is

dccasionally'transported by railways.

—16—



Kenaf processxng plancs ave conceutrated in central cities. of, such

provinces as Udon That, Khon Kaen, Ubon RaLchathanx, and Nakhon

 _ Ratchat81ma.

3.2.3

Many sugar prOCGSSIHg plants capable of ploce581ng more than 2 000
tons sugarcane a day are located in such provinces as Udon Thal,
Khon Kaen and- Buri Ram.- The: Kumphawapl sugar-plant -An Udon Fhanl
prOVane and the Nam Phong sugar plant 1n ‘Khon Kaen are both capablu
of proce391ng more thau 5, 000 tons of sugal—cane a day. ‘During the
seven months from Novewber, 1982, to May, 1983, sugar ploductlon
reached 7 million tons. As the sugqr content ratio of harvested
sugarcane fell.by 5% to 10% a day, it is 1mpo$tant to assure
accessibility by roads between the éugarcane'fields and-the.éngar 

processing plants.

Transporting Agricultural Products over Bridges

Most agriquitufal products gréwn in the northeast region-of Thailand
are transported from rural villages tO'neighboring_cities by road.
Thus, a compléte:ahd éfficient road nefWOrk'plays a vital role in
regional development. In this area;'national highways.and

prov1nc1al hlghways are almost completed, but roads to the hlghways

require urgent 1mprovement. Most brldges on such roads are made of

timber and are only one-lane wide, thus imposing restriections on the
smooth trafflc flow of heavy vehlcles. Consequently, the tranqpo;tH
ation of agrlcultural products is very difficult. Though the Thai
government has been working to improve road condltlons and bridges,
such work has Just reached to 30% of required by PUWD administration.
After constructing the 51 bridges involved in this investigation,

580,000 residents of this region will enjoy the benefits.

e









4.2

4.2.1

' CHAPYER 4 DETAILS OF PROJECT

_ Objectives of the Project

As pointed out in Chapter 2, rural roads in the northeast region of

;Théiléﬁd'haﬁe many timber bridges with inadequate load capacities.

This situation causes a bottleneck for vehicles, residents, and the

distfib@tioh‘df goods.

The fepiécemeht'or renewal of such timber bridges will enable a

" smooth traffic flow for_pedple and goods and help promote socio-

economic development in the region. .

Thailana‘s_road improvemeut plan places top priority on replacing

such tiﬁbef bridges.

Accofding to this improvement plan, the project will be implemented

to acﬁieve the followings:

(a) To ensure reliable. transportation in rural areas .

(b) To contribute to socio-economic development and accelerate

.rﬁral'development.
Stady of Requested Bridges

Proposed Bridges

'-The number of bridges proposed to the Japanese government by the

Thai governmeént in the initial request for this projecf was 68 as
sfated'cdncept paper drafted in 1988 by the Thai government.
(See Appendix 3.)

After the basic design study mission arrvived in Thailand, the first

" conference was ﬁéid with PWD on Jan..19, 1989. The explanation frowm

PWDis as follows. There are 234 'bridges under. the authority of PWD
in the northeast region of Thailand; top priority for urgent
replacement is given to Sﬁ'bridges, of which 68 bridges are

initially proposed and 16 bridges are hewiy proposed.
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The Thai government plopoqed that 84 bridges be the gubject of.
Japan's Grant Aid. Thus, the survey mlsqlon obtained a basic

understanding that it would promote a survey “hased on the proposed

84 bridges.

TABLE 4.2-1 LIST OF INLTIALLY PROPOSED BRIDGES

No. Province . Mumbers . Group I Group II
1 ~ -Kalasin 3 (1> - (2)
2 - Khon Kaen 4o (4) )
3 Chiya Phum - 4 - (8} (1)
4 Nakhon Phanom 6 5y (1)
5 Nakhon Ratchasima b (2) (3}
6 Maha Sarakhan & (4) (=)
7 Mukdahan b {43 S(2)
8 Yasothon 4 (4} (=)
9 Roi-at b (3) (D)
10 Sisaket 3 (2) (1)
11  Sakon Nakhon 3 (2) e (D)
12 Surin 4 (&) (=)
13 Nong Khati 6 (8) (=)
14 Udon Thani 6 (4) : (2)
15 Ubon Ratchatani 6 (4) - (2)
Total 68 (523 (16)

4.2,2 _Selection and Classification of Bridges

{1) .Selectiou of Bridges

The neceggity and uwrgency éf.replacing the 84 b;idges'(proposed by
fhé Thai.government) under the Grant Aid Pfogram were fﬁlly
investigated,. ' By- considering the-survey_results'of existing bridges
and the detéiled*ﬁiews of each proviﬁce representatiﬁe aﬁ thé.
meeting. in Bangkék, 51 bridges have been selécted.from the |
viewpoints of necessity, urgeucy, imﬁortaﬁce and socio~economic

impact.
For select1on of the brldges, the foIIOWIng items were checked;
_a) Exlst1ng Brldge Conditions

- Brldge 1ocat10n -
* Width and 1ength of brldges
"°-Damaged condition

+ Presence of bridges

—19-



(2)

(3)

.b) Condltlon of Related Roads

':Ex1sL1ng condltlon of access roadq (pavement,
' damaged condition, linearity)

'ﬁ'ACCess road WldLh

« " Connection to- maln roads

¢ Connectlon to main cities
"+ Existence of alternate roads

+ Future improvement plan
c) 'SoéioeéonOmic relationships

« Population. in impact area

+ Main industries

E.Develoﬁment plan

d). Site Photo

. After examining the proposed 84 bridges by the Thai government, 51

bfidgés:haVé been selected to be surveyed. (See Appendix 1 on the

Minutes of Discussion for the bridges to be surveyed.)

Grouping of the Bridges

51'bridges have been selected for fﬁrther'study and investigation.

After considering thé experience of steel*bfidge-conStruction in
Thailand and the urgeﬁby in the replaéement of tiﬁber bridges, it
has been'recomménded that some bridges be constructed by Japan side.
Accordlngly, it has been decided that easy- to-construct short
bridges (under 40m) will be constructed by the authority of Thalland
as Group I under the supply of steel materials by Japanese govern-
ment, and ionger bridges requiring a higher~level of construction
technology, for example, requiring temporary stages and large
construciton machinery, will be constructed by Japan side as Group
IT. . Thus 41 bridges are to be constructed as Group I, and ten

bridgés as Group LI,
Phasing

Bridge construction stage has been divided into two phases: the

first year and second year. To determine the time at which to
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construct the bridges, the socio-economic 1mpnct in the reglon has

‘been considered,

Accordlngly, the phases have been cla951flad as

Phase I for the n01thetn part of northeasL Thalland (20 brldges in

the first year, Gxoup I -.15 brldges, Group II =~ 5 btldges), and

jPhase 1T for the southern part: {31 bridges in phe second year, Group

I - 26 bridges, Group II -~ 5 bridges).

The selected 51 bridges are classified as fdlloﬁs:_

List of Phase I Bridgés

Group I Group 11
Bfidge _ Bridge Bridge N _ Bridge
No. No. Name of Bridge Length No.  No. Name of Bridge Length
g ' {m) : - (m)
1. 02.02 Huai Nong Ben 26.0 I. 02.05 Huai Khom Mun ~ 46.0
2. 02,03 Huai Yang. 30.0 2. 04.01 ‘Huai Soeng No.l 40,0
3. - 04.04 " Huai Na Khoi 20,0 3. 04,02 Huai Soeng No.2 40.0°
4. 04.05 Huai Na Krathum 20,0 4. 11.01 Lam Nam Kam 55.0
5. 11.03 Ban Na Kae 31.0 5. 14,02 Lam Nam Phuai - 110.0
6. 13.01 Huai Sieo No.l 25.0 | |
7. 13,02  Huai Sieo No.2 20.0
8. 13.03 Huai Ban Mui | 31.0 .
9. 13.04 Huai Ran - 23,0
10. 13.05 Huai Bang Phuan No.l1  20.0
11. 13.06 Muai Bang Phuan Mo.2  20.0
12. 14.04 Nong Bung Mo No.l 18.0
13. 14.05 Nong Bung Mo No.2 18.0
14, 14.06 Nong'Bung.Mo No.3 . 26.0
15. 14,07 Bung Mo No.4 20.0

Nong
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List of Phase II Bridges

~@Group 1 S ' . :Group 171
| Bf;dge _ ":. 'Vj_ I _Bfidge. B Bridge . . Bridge
No. " Noi Name of Bridge . _Length ' No. No. . WName of Bridge Length
: o B o : ) _ (m)
|, 03.00 Huai Khon Tha 20,0 1, 01,01 Huai Kae 40.0
2. 03.02 Huai Yai - 30,0 2, 05.01 Lam Klang 50,0
3. 03,03 Huai Phai No.1 20,0 3. 05.02 Lam Nam Mum 80.0
4. 03.04 MHuai Phai No.2 20.0 4. 05.03 Lam Phra Phloeng  60.0
5. 05,04 Lam Ta Khong No.l = 20.0 5. . 15.07 Lam Som No.l 50,0
6. 05.05 Lam Ta Khong No.2. 31.0 - '
7. 06.01° Huai Sieo © 340
8. 06.03 Huai Lom Khom No.2 - = 20.0
9, 06.04 Huai Na 16,0
10, 07.07 .Huai.?o. 2000
1. 07:08 Huai Ngui 310
12, 'dsioii Huai Wang Pla sium 26,0
13.  08.02 ‘Huai Na Pong ' 20.0
14. 08,03 Huai Khaen 2000

15. 08.04 Huai Khaen Long No.l  20.0
16, . 08,05 Huai Khaen Long Mo.2  24.0

17. 09.01 Huai Pla Pong 26.0
18. 09.03 Huai Siao No.l 35,0
19. 09.04 Huai Siao No.2 26.0
20. -10;01i Huai Palan Muong 26,0
21, 10.02 Huai Kantruat 20.0
22, 12,02 Huai Thamo 20,0
23. 15.03 .Huai_Sa Do - 31,0
24. 15.04 Huai So Phra 28.0
25. 15.05 Huai Choek  31.0
26. 15,08 Huai Khaen. 3300




4.3

Scope of Japan's Grant Aid

The séope of Japan's Grént Aid for the project is as follows:

For Group I (41 Bridges)

Supply of materialé and tools

* Superstructure wembers (main girders, cross beams, etc.)
. Beérings- _ '_
* Railings and posts on the bfidges

+ Torque wrenches/calibrators

The Japan's Grant Aid for Group 11 includes the supply of materials
for the superstructures of 10 bridges as described above, and the
following construction work for the 10 bridges:

For Group II (10 Bridges)

* All construction work for ten bridges
* Construction of approaching embankments
* Construction of embankment protection

* Demolition of existing bridges

Table 4.2.1 lists the bridges ihat were initially prdposed.

—23_



	Cover
	Title Page
	PREFACE
	BRIDGE RENDERING
	MAP OF THAILAND
	LOCATION OF THE BRIDGES
	SUMMARY
	TABLE OF CONTENTS
	CHAPTER 1 INTRODUCTION
	CHAPTER 2 BACKGROUND OF THE PROJECT
	2.1 Situation of Roads and Bridges
	2.1.1 Roads
	2.1.2 Bridges

	2.2 Related Development Plans

	CHAPTER 3 OUTLINE OF THE NORTHEAST REGION
	3.1 Socio-economic Situation
	3.2 Main Industry (Agriculture) of Project Area
	3.2.1 Agricultural Workers and Land
	3.2.2 Agriculture-Related Industries and Market
	3.2.3 Transporting Agricultural Products over Bridges


	CHAPTER 4 DETAILS OF PROJECT
	4.1 Objectives of the Project
	4.2 Study of Requested Bridges
	4.2.1 Proposed Bridges
	4.2.2 Selection and Classification of Bridges

	4.3 Scope of Japan's Grant Aid


