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PREFACE

In response to the request of the Govermnment of the Kingdom of
'Thailand, the Government of Japan decided to conduct a study on basic
design of the Project to construct an Irrigation Engineering Centre of
RID and entrusted the study to the Japan International Cooperation
Agency (JICA). The JICA sent to Thailand a survey team headed by
Mr. Sadao NISHIDE, Director General, Land Improvement Engineering Service
Centre in Tokyo Regional Office, Ministry of Agriculture, Forestry and
Fisheries, from February 18 to March 12, 1983.

“The team had discussions with the officials concerned of the

Government of Thailand and conducted a field survey in Bangkok.

After the team returned to Japan, further studies were made and the

present report has been prepared.

I hope that this report will serve for the development of the
Project and contribute to the promotion of friendly relations between

our two countries.

7 I wish to express my deep appreciation to the officials concerned
of the Government of the Kingdom of Thailand for their close cooperation
extended to the team.

June, 1983

Aot

. Keisuke Arita
President

Japan International Cooperation Agency
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SUMMARY

Upon request of the Government of the Kingdom of Thailand in
regard to a establlshment plan for an Irrlgation Engineering Center .
(IEC or the Center) as a grant aid projeet, studies have been con-
ducted by the Japan International Cooperation Agency (JICA). The
Royal Ir}igation Department (RID) of the Ministry of Agriculture and
béoperativeg acted as the counterpart for the project. Based on dis-
cussions between the counterpart and study team and findings of the
survey, detailed plan for the IEC has been developed The results.éfe

summarized with its background as follaws.

v

Agriculture provides the latgest source of the national income ;f
Thailand, accounting f_or appro:dmately one fourth of the Gross Domestic

Product.

During past 20 years, agricultural output has expanded at a
high rate of 5 per cent per annum compared with the world average
growth rate of only 2.5 to 2.8 per cent per annum. This performance
has been achieved mainly through' development of cash crops and expan-
sion of farmland area at a’fate of approximately four per cent per

annume.

" However, the growth:rate of agricultural products has ‘recently -
been declining to 3.5 per cent_per annum. The major reason is that the
expansion of available land frontier has nearly ended-because suitable

land for agriculture is running out.

The Fifth National Economic and Social Development Plan (the 5th
NESDP, covering the period of 1982 through 1986) has set a new growth
target rate of 4.7 per cent per annum to recover productivity, and the
éovérnﬁent has given the highest priofity to the productivity improve-
ment of paddy which is the most important agricultural .product in the

country.

One of the disadvaritages for égriculfure in Thailand is a genéréf
- shortage of water during the dry season. Another disadvantage is

insufficient supply of water for rice production, due to high



evaporation in the tropical climate. In order to cope with these dif-
ficulties, expansion and improvement of irrigation facilities are

required. Accordingly, the 5th NESDP has given high priority to them.

The total drea of farmland in Thailand is now approx1mately 147
million rai.** It includes 84 million rai of paddy field. OQut of
this 84 million rai, only 16 million is under irrigation, while rhe
rest is rain-fed paddy field. The well-irrigated area, which receives
water throughout the entire year and is suitable for double cropping,

is only four to five million rai.

One of the distinctive features of the new 5th NESDP is a great
change in RID's development pelicy regarding future projects. The
past development had been oriented predominantly to large-scale irriga-
tion projects, but now the emphasis has been increasingly shifted to
medium and small-scale projects to obtain quick improvement results.
As a result, many medium- and small-scale projects will be executed
in extensive areas, which will require new engineering methods and deve-

lopment technology as well as a large amount of manpower .

RID of the Ministry of Agriculture and Cooperatives is an
organization responsible for the development of these irrigaéion facil-
ities. RID is the largest department having 78,000 employees and 12
district offices-in addition to the head office. 60 per cent of the
total budget of the Ministry is appropriated for RID. The annual RID
budget allocation for fiscal 1983 is 8,650 million Baht.*2

In the past, RID has depended to a large extent upon the tech-
nology and manpower of foreign consultants to develop irrigation
projects, since such projects were so large in scale that foreign aid ‘
was required to raise fundings necessary for construction. As a result,
different and various kinds of foreign technologies were introduced in
the country, and they now exist in parallel with each other. Cer-
tainly, engineering information and competence accumulated through the
projects in the past are available, but they belong to a limited number

of engineering staff who are scattered throughout the head office, regional

%1: 1 ral = 1,600 sq. m. -
#2: Conversion rate: 1.00 Thai Baht is approximately 10.00 Japanese

Yen. This figure dose not include foreign loans.



offices and project sites, On the other hand, the technical level of
the nucleus engineers appears to be insufficient, and advanced train-

ing is required for the purpose of strengthening available manpower.

- In order to execute medium~ and small-scale projects, which will
be increased in number in the future and also be of different nature
from the project in the past, the RID now faces a number of problems
that must be resolved urgently. Development of appropriate technology
and its consolidation and systematic transfer of infgrmation are required

as well as strengthening of manpower and establishment of a new organiza-

tion.

RID is now studying reformation of its organization. The estab-
lishment of IEC would be one of the important component of the

reformation.

The objectives of the planned Center shall be to perform system-—
atically the following functions in each technical area of research,
survey, planning, designing and constructidn in order to reinforce
RID's capabilities in response to diverse needs arising from future
development projects and to technology required therein as well as to the

increase in the number of projects:

1} To collect and centralize technical data and information cur-
rently mothballed at various places and to reorganize them so
that such data and information can be readily available whenever

and wheresoever required.

2) To develop irrigation development technology adapted to local
needs and conditions such as climate, gecography and so forth
(hereinafter referred to as "appropriate technology'), and fur-
ther to strengthen the capabilities of research and test of each

technological area.

3} To set up engineering criteria of each technical area and to

develope design standards.

4) To provide technical training for engineering staff, putting

emphasis on nucleus engineering staff.



5) To establish a section to cope with special engineering problems.

In order to fulfill the above requirements, IEC is planned to be
composed of an engineering information service section, criteria deve-
lopment section, systems engineering section and special engineering
section under the wing of an engineering development divisiorn as well
as another—training branch being established. Inspection and monitor-
ing section, library and computer room are established and belong to the
office of IEC. Further, existing Research and Laboratory division is
transferred to the jurisdiction of the planned Center. The present Chief
Civil Engineer is expected to be assigned as the head of IEC concurrently.
Coordination with the divisions of RID will be undertaken at board meet-
ings of the directors of RID, and coordination between the Technilcal

Training Branch and the Personnel Division of RID will be done directly.

The required personnel for IEC totals 302 persons, with 166 of
them being transferred from the present Research and Laboratory Divi-
sion. The other 136 staff will be transferred from the Design Division

and other related divisions of RID.

The major focus of the technical training program is on the groups
of nucleus and younger engineers engaged in research, survey, planning,
design and construction. The annual training schedule targets at about
1,500 persons. The field of engineering is divided into three sectors;
1) civil engineexring, 2) mechanical engineering and 3) surveying. Each
sector is further classified into the three grades of junior, inter-
mediate and senior classes. Terms are two to eight weeks long for
short courses and 20 weeks long for more intensive courges, and
differ by respective subjects, According to the schedule, it takes
five years for the faster groups and nine years for the slower groups to
complete one training cycle. Thus, the cycle of the refreshﬁent train-

ing repeats continuously.

The head office of RID is located at Samsen in the central area of
Bangkok, -and Research and Laboratory Division is located at Pakret on

the outskirts of greater metropolitan Bangkok. Facilities at-the



Samsen Compound are already overcrowded, and it is impossible to
utilize the existing facilities for new IEC. The present situation of
existing Research and Laboratory Division in the Pakret Compound is

the same as that of Samsen, and facilities should be expanded or remn-
ovated on a large scale, with new equipment for research and laboratory
work being furnished at the same time. It is to be noted that the
existing computer system is out-of-date and far from meeting the pre-

sent engineering requirements.

Based on theunderstanding of the existing facilities and equip-
ment, for the establishment of mew IEC, it is absolutely mecessary to
build an additional facility in the Samsen Compound. 1In the Pakret Com-
pound, facilities for high priority sections such as Soil Engineering,
Hydraulic Laboratory and others of the Research and Laboratory Divi-
sion should be appropriately expanded. At the same time, supply
of equipment is indispensable. After completion of the new facilities,
the said Laboratories evacuate the space in the existing main building,
which is planned tc be remodeled and utilized for other research and
laboratory work at the expense of the Thai Govermment as part of the

overall scheme of this project.

As the results of the surveys and study, the following facilities

and equipment are recommended.

1. Required Facilities to be Built

1)} Samsen Center 4,583 sq.m.
2) Expansion of Pakret Research and

Laboratory Division 3,897 sq.m.

a. Research & Lab. Center (1,356 sq.m.)

b. Soil Engineering Test Lab. (1,115 sq.m.)

¢. Hydraulic Model Test Hangar {1,426 sq.m.)

Total 8,480 sq.m.

2. Required Equipment to be Furnished

1) Equipment for Training

2) Equipment for Engineering Develeopment
3} Equipment for Technieal Calculation
4) Equipment for Soil Engineering Lab.
5) Equipment for Hydraulic Lab.

-5 -
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. The construction of the above facilities and the supply of equip-

ment on a grant basis requires approximately 16 months te complete.

We believe that the estabiishment of IEC as outlined above is |
Fhe_mostﬁtimeiy énd effective method of ensuring future promotion and -
development of agricultural policy in Thailand, and will also contri-
bute to maintain friendly relation between the countries of Thailand

and Japan.
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Chapter 1  INTRODUCTION

Following the request by the government of the Kingdom of
Thailand, the government of Japan started a study on the appropriate-
ness of grant aid for the construction of an Irrigation Engineeriﬁg
Center (hereinafter referred to as IEC or the Center) in the country,
and the findings of the Basic Design Study (Phase I) ascertained that
it would be appropriate for Japan to promote further study on the

requested project.

The planned Irrigation Engineering Center purposes to develop
appropriate technology and to upgrade the technical levels of the
nucleus engineering staff, both of which are most imperatively needed
for the future development of irrigation in Thailand, which has signifi-

cant implications on the nation's agriculture development.

Another mission sent by JICA on February 18, 1983 has conducted
Basic Design Study (Phase II) on the basis of the findings of the
preceding study.

Through the discussions with the counterparts of Royal Irrigation
Department (RID), the Ministry of Agriculture and Cooperatives, and the
surveys performed at the proposed sites, the circumstances and details
of the project became clearer to the mission members. Subsequently,
both parties reached a basic understanding regarding the organization
and functions of the Center as well as the priorities on the construe-—
tion of the planned facilities. This understanding was then put into a
minutes of discussions which were signed and exchanged on March 10,
1983 between Mr. Sunthorn Ruanglek, Director General of RID, and Mr. S.

Nishide, representing Thai and Japanese sides respectively.

Based on the basic understanding and findings by the survey, a
study was conducted to give a concrete form to the plan of this project
and the results have been compiled inte this report which defines the

Basic Design of the facilities and equipment as well as the signifi-
cance of the project.

For text of the minutes and records of the survey carried out in

.Thailand, refer to attached Appendices.
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Chapter 2 BACKGROUND AND JUSTIFICATION

2.1 Agriculture and Irrigation in Thailand
2,1.1 Outline

Agriculture in Thailand is the highest single source of income,
accountilng for 25% of the total income. Employment in agriculture

totals 15.6million which is approximately 70% of total employment.

The total cultivated area amounts to 147 million rai (23.5 mil-
lion ha.)fconéisting of 84 million rai (13.4 million ha.) of paddy
fields and 63 million rai (10.1 million ha.) of upland crop area.
Howéver, not alsmall slice of these areas are considered to be econom-
ically wunsuitable for cultivation. Systematic improvement of those
land seems to be difficult owing to the rapid increase of agricultural
pdpulation. In recent.years there has been a decline in the annual
growth rate of agriculture, and a near-stagnant yield indicates that

expansion of a new arable land has come to a halt.

On the other hand the production growth rate of upland crops,
such as fruits, vegetable and oil crops has been increased. This sug-
gest that the encouragement to use high yield seeds and chemical
fertilizers is making effect. It may be concluded that in order to
improve agricultural productivity in Thailand, it is necessary to raise

the per rai yield. Regional crop distribution is as follows:

Table 2-1-1 Percentage of Production by Region
(1975~ 1979)

(%)
Crop/Region North ~ Northeast Central South
Non-glutinous . 25.6 16.8 49.3 8.3
rice -
Glutinous rice 35.3 63.6 0.2 0.9
Maize 7 54.2 14.7 31.1 -
Swee tpotato 8.0 3.6 88.4 -
Kenaf 4.4 92.7 2.9 -
Cassava 7.7 19.1 69.6 3.6
Rubber - - 4.9 95.1

- 13 -



Aggregate crop distribution by region is 25% in North, 26Z in
Northeast, 35% in Central and 14% in South.

The annual production growth from 1972 to 13979 are 3.6% in North,
3.3% in Northeast, 7% in Central and 6% in South, and the share of the

Central region is large.

2.1.2 Agricultural Productivity

In general, irrigation increases yield per rai of rice ﬁp o twice
Yield per rai of other crops such as soya beans is also increased.
Production in non-irrigated area is liable to be affected by weather.

For example the rice proﬁuctiqn of 15.2 million tons in 1976 dropped to
12.3 willion in 1977 as a result of the drought. In 1980 the floods due
to heavy rain were the major reason for extfemely low producﬁibn of rice.
For these reasons it is difficult to maintain stable productioanevel

as required.

The following table shows paddy production by cultivated area and

yield per rai in the four regions:

Table 2-1-2
Paddy Yield
Cultivated Area . kg/rai (ton/ha)
Regions (million rai) -

(million ha.) 19734 76 19771978 T 1981

North 33.4 , 3.62 3.41 3.43
(5.34) (2.3)- @0 (2.1)

) Néith?ast 60.2 2.00 7 1.66 - 2.24
B (9.63) (t.3) - Q.0 (1.4)
Central 35.1 306 3,04 3.02°
(5.62) (1.9) (1.9) (1.9)

South - 18.20 2.67 . 2,77 2,85
- (2.92) (1.7 (1.73) (1.78)

Total 146.70
C(23.47)

- 14 -



In some Regions growth of yield is nearly minus and this poses

a problem. Major reasons are firstly that high yield varieties have

not been well utilized yet and secondly that fertilizer can not be

used enough due to its high cost compared with relatively lower

price of rice, owing to the fact that 60% of the fertilizer is

imported. Thé production of other crops such as soya beans, cottom,

maize and others have increased due to improved irrigation seeding

methods, improved varieties and improved insecticide wmeasures.

2.1.3 Regional Problems.

(1) North:

Theilowlands along the rivefsqare cﬁnsideréd as the
méin production'areaé for maize. Yield per rai of rice
is relatively high due to some old existing ifrrigation
facilities as this area-was the first rice growing area
in Thailand. If more proper dam sites in un-developed
small basins are sought and developed and if the farm-—
“land become free from rain-fed conditions this region

offers potential.

(2) Northeast: As shown in the tables above this region is the pro-

" blem area to be improved. There are many farmland which
.ﬁaé been turned from forest to farmland and not suitable
-for cultivation, and-it is necessary to establish a long
range plan for improvement -of farmland. As the largest
area of agricultural land is existing in this region,
water resources-should be secured much more actively in
the future, so that the agriculture could be improved
and stabilized. 1In parallel new varieties tolerant to
dréught and éuitabie for poor fertile soil are to be

sought.

(3) Central: In the Central region many water reservoirs have been

built in large scale and irrigation systems have been

well developed as a target area for agricultural pro-

ductivity improvement campaigns. However, there are still

so many counter measures to be taken against problems
in the north highland, flood in the central and saline

soil problems in the coastal area of this Region.

- 15 -



(4) South: In the Southern region rainfall is sufficient and agri-

- ' cultural condition is not too bad. Majof crops are
padd§ and tubber, and recently production of p§rennia1
crops, such as frultes, coffee and cacao have been much
improved. If enough extension is provided, future

improvement is expected. ) -

2.1.4 TIrrigation

Irrigation projects were started about eighty years ago and up ta
now the Thai government has invested 80 billion Bahts (800 billion yen).
Today 60% of the budget of the Ministry of Agrlcultural and Coopera~-
tives 1s allocated to RID.

Budget of RID has been increased from 3 billion Bahts in 1976 to
8.6 billion in 1983 with annual growth of approximately 27 per cent.
The growth for large-scale projects were 16 per cent per annum, and for
small-scale projects 20 per cent. Medium-scale projects were initiated
since 1978 and its share has been gradually increased. (Note 1) The
constructlon period is usually 4“:5 years for large progects, 2v4 years
for medium and one year for small proJects. Most of the planned schedules

in regard to the construction period have been maintained.
The projects are divided into the following categories:

(1) weir with irrigation canal
(2) dam & weir with irrigation canal
(3) pumps with irfigation canal

{4) ‘drainage and flood protection’

(1) and (4) are constrﬁdfg@ in the South with heav§ rainfall, (3)
mainly in the Central flat region, and (2) mainly in,Central region and
also In the area with little rainfall in other Regiéﬁ}_ Aécomplishments
until 1980 were as follows:

Note 1: Sources: RID's budgetary documents S

- 16 -



Tahle 2-1-4 Contents of Projects (Note 2)

R ) Under ~
Classification ) Completed- Cons truction
Water Resources 27,420 million cu.m. ~ 1,845 million cu.m.
Development . R ) ) } . }
Irrigation Develop~- . 16,000,000 rai 4,740,000 rai
ment (Note -3) -

Number of dams completed until 1980 is 870 as follows:

(1) Capacity over 100 million cu.m. 16
(2) Capacity over 1 to 100 million cu.m. 156
(3) Capacity under 1 million cu.m. ) 698
Total 870 (Note 4)

As a resulk, the total irrigated area has beén increased to
16 ﬁillioﬁ rai'(?.SG million ha.).. Of thié figure 11712 million
rai (1.76v1.92 ﬁillioﬁ ha.) is now possible to receive water in the
rainy season and 4~ 5 million rai (0.64%0.8 million ha.)uiﬁ'the dry

season. The total irrigated area is further classified as follows:

TLevel 1l: -Area with a complete irrigation system which has already

been under land consoclidation schemes, approximately 1 per cent.

Level 2: Trrigated area with ditches and dikes, but which hés not

been consolidated, approximately 52 per cent.

Level 3: Area with irrigationcanals,ibut no ditches and dikes

which has not been consolidated, approximately 28 per cent.

Level 4: Trrigated area with nocanals, due to geographical

obsfacles, approximately 19 per cent.

Note 2:  Same as above.,.

.Note 3: Whether these figures include drainage system or not is not
clear.

Note 4: Confirmed by the study team on RID's Dam Register,
Note 5: Source of-other figufésé the 5th NESDP.

- 17 -



2.2 Policy
2.2.1 The Fifth Five Year Plan (5th NESDP)

. . x

The developments in the past, especially that of large-scale water
resources in the Central Region and expansion of new farmland all over
the country, raised the farmer's motivation and increased the potential
of Thai agriculture. However, they have caused the disparity between

regions still higher than ever.

Recently, the expansion of new farmland has almost come to its
limits. The constructions of large-scale reservoirs which demand for
large baisen area become difficult owing te the facts that suitable
sites become 1essithan ever and also farmer's objections against it
are coming out. Further large-scale projects take long period of time

to be completed and to bear fruits.

These are the reasons why the policy direction of the Fifto National
Economic and Social Development Plan(1982 - 1986, hereinafter referred
to as the Fifth Plan or 5th NESDP), concerning to the irrlgafloo develop-
ment, has sifted to the development of medium - and small-scale water
resources from the eXpansion of farmland and the development of large—
scale resources. And the emphasis is put firstly on the development of
the Northeast Region where its farmland accounts for 41 per cent of the
nation's total, yet has a law share of only 26 per cent of the total
agrieultural production, and secondly on the North Region where the

economic level is still low,

The Policy which closely relates to the present establishment of
the Center set forth its ﬁérgets and development measures as follows.

(1) Targets

kS

The overall agriculture growth target is 4.5 per cent per annum

with crops to be expanded by 4.7 'per cent per year.

The overall productivity of economic crops will be expanded by
4:;0 per cent per year with a special emphasis on productivity increase
of paddy as it is the most important crop in the country. The follow-

ings are the targets for paddy product1v1ty.‘

- 18 -



1) Targets for the yields of paddy.during the Fifth Plan period

are:

Yield (kg/rai) Average growth rate
1981 1986 1982 ~ 1986
%
Paddy ) ” 290 336 3.0
- First crop - 272 312 2.8
— Second crop 350 . 600 1.7

2) ‘Targets for paddy productivity by regions are:

1981 1986
First crop (kg/rai) ’
Northeast 224 293
Sauth ' 285 290
Central 302 320
North “ 343 355
Second crop (kg/rai) :
Northeast 500 500
South 480 480
Central | 564 625

North 480 490

In order to provide consistency with production and produc-
’tivity'iﬁprovemént targets, the natural resources management and
efficiencyiimprovement targets have been formulated. The .16 mil-
lion rai of irrigated land will be further improved in order to
create a complete irrigation system and increase land productivity.

The improvement is classified as following categories:~

— Improve.non-irrigated land to i?rigated land of level 4 or
level 3 in the Northeast, Upper Ping river basin, Pasak river basin
aud the South at an annual rate of 1 million rai. This will raise
paddy productivity from 2507 300 kg/rai to 400 450 kg/rai.

- Improve irrigated land from level 3 to level 2 in the Cen-
tral region by 500,000 rail per year. , This will raise paddy
productivity from 390 kg/rai to 480 kg/rai.

~ Improve irrigated land in water abundant areas from level 2

to level 1 in the North by 50,000 rai per year. This will raise
paddy productivity from 480 kg/rai to 600 kg/rai.
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— Expand area under irrigation through water pumping projects
using electricity for the Northeast and other regions in areas
where there is sufficient water by 200,000 rai per year. This will

raise paddy productivity from 300 kg/rai to 500 kg/rai.

- Expand area under irrigation through small water resources
projects by 50,000 rai per year.  This will raise paddy produc-—
tivity from 250 kg/rai to 400 kg/rai.

To this end, the existing dams or reservoirs like Lampao dam
and Lamdom noi dam will be fully utilized in accordance with the

operational targets above.
(2) Development measures

In order to implement the said targets, the Fifth Plan set forth
various development measures. The measures which relate to irriga—
tion development are the items concerning to the efficiency
improvement of the natural resources utilization and research and

extension, which is formulated as follows:

1) Water resource is a basic factor for raising productivity,
particularly for paddy. Thus, during the Fifth Plan period, the

following water resource development measures will be implemented:-

a) Speed up the improvement of existing irrigated areas which
total 16 million rai to provide maximum benefit, especially

for dry season cultivation.

b} Speed up the development of neglected river basins to pro-
vide more benefit, especially Wang, Yom, Pasak, Sakaekrang,
Bangpakong, Rayong, and Chantaburi river basins.

¢} Accelerate the development and dispersion of small-scale
water resources to non-irrigated areas to be used as addi-
tional water resexves in order to reduce the impact of

climatic uncertalnties.

d} Explore and develop a schéme to draw water from the mekhong
river into Chao Phya river plain and the Northeast for long

term irrigation purposes.
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e) Collect water charges in irrigated areas in order to create
water utilization efficiency and introduce cost recovery

priﬁciple for further expansion in these areas.

f) TImprove the organizationnal structure and management of various
government organizations concerned with water resource man-
agement at both the policy and operational levels in order to
systematically coordinate water resource development works in
each river basin, and to decentralize authority for small
projects to the local level. This will enable the provinces
to participate in project management from the project ini-

tiation stage onwards to construction and maintenance stages.
2) Research and extension

Productivity increases through water resources development and
efficiency improvement of the utilization of land and water, has a
limited scope. It is essential to simultaneously develop in other
supplementary factors of production, particularly research and
extension. Thus, it is necessary to speed up the research and exten-

sion using modern technology with the following measures.

Speed up the formulation of the national agricultural research
plan to be used in the coordination of research projects of various
institutions both domestic and foreign, the priority ranking of
research works, and in the management of research work to provide
consisténcy with major issues which are consistent in each
locality. Emphasis should be placed on yield improvement in rain-
fed areas by concentrating on major crops; for example, paddy
capable of withstanding drought and saline soil; high yield cash
crops; and perennial crops (by speeding up the production of high
ﬁuality shoots or branches). This should be consistent with the

variety of crops which will promote further agricultural diversifi-

cation.
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2.2.2 Budget -

The budgetary allocation for the large-scale development projects
of this fiscal year (1982~ 83) is 2.2 billion Bahts with an increase of
90 million Bahts over the previous year and for the medium- and small-
scale development projects 2.0 billion Bahts wifh an increase of 180
million. The higher increase of the latter reflects the shift of the
policy which seeks for quick results. “Further this means the direction
of emphasis have been changed from depending on foreign téchnqlogy to

the development by themselves.

Here we can see RID's strong resolve and determination to accom-
plish this great task through the measures which is formulated as the

objectives of the egtablishment of the planned Center.

The budget allecations of RID in the past and -its forecast in the
future are showm in the Fig. 2-2-2 and the Table 2-2~2 on the following

pages.

2.3 The Royal Irrigation Department (RID)
2.3.1 Organization

Since the establishment of the Royal Canal Department in 1902,
the organlzatlon of the Royal Irrigation Department (RID) has gone
through several changes as the number of personnel grew and the scope
of activities expanded. As indicated in Fig. 2-3—1,‘the current organlza;
tion (as of February 1982) is composed of 22 Divisions of the Head
Office and 12 Regional Offices. The organization was last reformed in
1975, however, needs for further reorganization have arisen in recent
years} RID is currently planning to carry out a restructuring with the
aid of the Internatiénal Bank for Reconstruction and Development (the
World Bank), which will take at least another three years to complete,
The establishment of the planned Engineering Center would be part of the
structural reform now under way. Of the 22 Divisions of RID, the three
Divisions, namely Project Planning Division, Design Division and Research
and Laboratory Division, would be subjeép to reform with the present
establishment of IEC.
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, Director General

Deputy Director General

for Administration .

— Office cf Secretary
— Finance and Accounting Division

Personnel Division -

Deputy Dirvector General

for Construction

~ Procurement and Property Division
— Law and Land Division’

— Medical Service Division

— Large Project Construction Division

i— Small Project Construction Division

i— Roadway and River Training Division

Chief Mechanical

Engineer

Lo

i

]

[-—

1

i
e

‘Deputy Director General
for O & M-

Mechanical Engineering Division
Earth Moving Division

Workshop Division

Transport Division

~— Communication -Division

— Operation and Maintenance Division

— Chief Civil Engineer-

~ Regional Irrigation Offices 1 - 12

— Project Planning Division
—~— Programme Coordination & Budget Division

— Topographical Survey Division

Hydroiogy Division
~— Soil-and Geology Division

— Research and Laboratory Division

— Design Division

Fig; Z2-3-1 RID Organization (as of.February 1983}
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2.3.2 Facilities

Head office of RID is now located in two separate places, i.e. at

Samsen in Bangkok and at Pakret, the outskirts of the cify. (SeeAFig: 2-
3-2-(a).)

1} Samsen Compound

Samsen Compound with an area of 10 ha. is as shown in Fig. 2-3-2{(b).
Main building is a four-story building while most of the other buildings
are single storied except for a few 2-story structures. The layout of
the divisions and sections is extremely mixed in confusion, and the office
area is very crowded as well. The existing compdter room is located at
Project Planning Division in the Compounds, however, the swall area of
200 sq.m, is fully packed with the computer hardware and bookshelves.

The computer system has been on rental from IBM since 1968. (See 3.6.2
(3) Table 3-6-2{a).)

2) Pakret Compound

The Pakret Compound located approximately 17 km away from the
Samsen Compound occupies a vast area of about 400 ha. The Compound
includes a temple, schools, hospital and workships, in addition to
some offices of the Head Office. Also situated in the Compound are
Research and Laboratory Division and part of the facilities of Design
Division. The details on the test equipment that Research and Labo-
ratory Division currently owns are given in Appendices. This
Division is becoming underequipped in terms of its facilities,
thereby requiring an across-the-board remodelling and extension. In
parallel to the present project, a remodelling work for the existing

facilities is being planned. (See Appendices.)

-26_;--



BANGKOK SI1ZE 170,000

IM
I

,J“
J

* .
S
o -
P -v
~
o !
SR Ty "
H ™
* iy
R
E)
]
3
.
Sy
} ..
i E.
/ L AR
5 .
: .
% LREN
!
5 £
" ey
y {1 &
. : ¢
7 X
7
'

Fig. 2-3-2 (a)  Locationm Map

& .27 -



ussweg

pEOY

punicdilo) usswes

s g i |

05 OF 0F 0Z 01,0

Lu:._Z _:._.___ch

bafoag 2|9ag
EnEuZ

vapeis
Jeoojelewi]s -

(a) z-g-z 814

i
Buiprng ulvR
L
: i

1Xauuy

3l
Jafuwy

EY-LX] ..,U

Aavaqry
IvBuep A5

Augufr gt nnm

ueIngisay

1eund

7 Y/

\

- 28 -



P el ™} puncdwon jaayed (2) z-¢-z '813

[LaEg] o]
_leoyag Jomun{

/B | | favwpag é— =
L \{E
|

]

f S1BI31U0
Wr 3y

__ \. Mo7 10) 54

_T:o mLTSm yS1H / =
10)|fmepisan )|

Eiﬁ

S 1jeday diyg aoj doi

JJ uoNPI§
) sun
1. _ Jipia
SN0
, = Eazp
\. _ ooysg
\ . ’ .fqu:ouum . :
| T —
. _ £19) Azojjwaog , : aujug ) _ )
| [FTS E-1¢3 dung 101324 0] dOHS 1 YOM
R O - pug ({aM amw: “doyg jaeday - i, ,

EEETR e T
jendsoyy , §,40130¢] asno) woy

[ooYyag
20
uoEdaa] xcowmw 1aepn

_ m..--..h_.n_,ﬁf ;/ﬁﬂf_

e e e

/\{\,//

SUISNOY AJeIodway

K



2.3.3 Personnel

The personnel working for RID across the nation numbers 78,000,
of which 5,300 are officials, and 31,000 are permanent employees, and
41,700 are temporary employees. The number of personmel in individual
Divisions is shown in Table 2-3-34{a) éndkTable 2-3-3{b) shows the .
number of officials by grades. As is pointed out, the organizational
expansion have resulted in a shortage of the middle-rank management '
staff (grades 8 and 9). The divisions which subject to a major
reform under the present project are Project Planning Divisign,‘

Design Division and Research and Laboratory Division.

i

2.3.4 Technology

RID which has a history of nearly 80 years‘behind it have accu-
mulated various technology and techmical info;matipg through the pést
development projects and the techn&logy transfer via foreign consult-
ants. The organization, however, has not been successful in organizing
and taking advantage of such accumulation. At the present, both the
technology and technical information are scattered among individual
engineers, regional offices and project offices. Take for an example,
a vast amount of technical data of the past projects are lyiné

unclassified in a warchouse of the Head Office in Samsen éompound.

2.4 Justification of the Project

RID is the largest Departmené in the Ministry of Aériculture and
Cooperatives having approximately 78,000 personnel ﬁorking at the
Bangkok offices, 12 regional offices and project site offices. About
60 per cent of the total budget of the Ministry is earmarked for the

RID accounts.

Howeﬁer, apart from its owm resoﬁrces, RID has been heavily
dependent upon the technology and persomnel supplied by foreign con-
sultants in the development of irrigation in the past becéuse of its
extremely large scale of thepfojacts and necessity of loans for them

“from foreign countries.: As a result, various foreign technologies and
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Table 2-3-3(a) 'NUMBER OF PERSONNEL

N;.imber ol:. Employee

_ . Permanent Temporary _ .

Division/Cffice Qfficials -Employees Employees Total

Director General 1 - - 1
.Deputy Director Generals : 3 ’ - - 3
Chief Civil Engineer 1 - - 1
Chief Mechanical Engineer i 1 - - 1
Office of the Secretary 20 . 279 282 581
- Finance and Accounting L2212 204 - - -416
Personnel 7 . 40 87 - . 127
Procurement & Property . 177 250 62 489
~ Laws and Land 8o 150 24 . 554
Medical Service 181 210 - 8 399
Project Planning - o . iz 79 17 208
Programme Coordination & Budget 74 178 - 252
Topographical Sarvey - . 278 839 1,450 - 2,567
Hydrology . . . T 78 499 203. 780
Seil & Geology - . 129 327 180 636
Research & Laboratory . 38 147 74 259
Design - . 285 289 109 683
Large Project Construction - 579 2,218 10,640 13,437
$mall Project Construction 587 2,072 4,984 7.643
Roadway and River Training - 116 1,338 3,175 . 4,629
Mechanical Engineering 222 1,125 1,639 " 2,986
Earth-Moving Equipment 116 2,236 2,955 " 5,307
Workshop . : 71 B34 589 1,514
Transport - - . _ 68 Bé4 324 1,256
Communication 12 107 67 186
Operation & Maintenance 625 1,683 2,662 4,970
Regional lrrigation Offices 1*1;181 "1143970 111,883 128,034
Total ‘ 5,287 31,005 41,627 77,919
“Source:’ Rayal. Irrigation Department _ ‘Say 78,000

Organization and :"L_dministration Stuay. Mar. i979
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Table 2-3-3(b)" NUMBER OF OFFICIALS IN GRADE-LEVEL

Divisian Level. . - Total

| o ¢ & 7.8 5 4 3 Z 1
Top Management ) 1 5 - - = = - - - - 6
Cffice of the Secretua‘ry' ) 7 - - - = 2 4.4 & 2 % 20
Finance and Accounting - - - 1 - 8 29 32 70 48 24 212
Personnel - - - 1 5 7 3 17 . 8- 1 40
Procurement and Property - - - 1 3 23 2 70 3721 177
Law and Land - - - 1 5 42 5 16 8 -3 80
Medical Services - - 1 10 13 10 22 18 25. 82 181
Project Planning : - .- - 1 12,29 11 4 1 T2
Programme Coordination & Budget - = ,.— - 2z - 7‘ 22 10. 18 9 6 74
Topographical Survey 20204 - 13y 2 95 108 2 278
Hydrology 7 - - 1. - 4 16 4 28 16 9 78
Sail and Geology : - - 1 - 6 14 19 40 3 15 v 129
Research and Laboratory - - -1 - 7 1o 5 11 3 38
Design . ' - - 1 2 23 62 41 106 41 9 285
Large Project Construction T - - 1 7 30 42 72218 118 91 - 579
Small Project Construction - - 1 1 14 25 13 142 129 2862 587
Roadway and River Training = =~ 1 1 4 17 .7 48 3 3. 16
Mechanical Engineering’ - - 1 1 10 12 46 91 34 25 222
Earth-Moving Equipment - - 12 13 20 43 26 6 116
Workshap - - 1 1 2 8 1 2 12 14 7
Transport - ’ - - - 1 4 10 22 15 7 68
Communication - - t— - - - 1 1 2 3 S - 12
. Operation and Maintenance - -1 3 17 36-53 274 22 29 625
Regional Irrigation Office 1 - - - 1 2 7 7 25 .8 By |
do 2 - - - 1 2 7 9 2629 "2 - 76
“do 3 - - - 1 2 9 9 14 3 8 74
do 4 - - - 1 4 4 8 25 26 8 76
do 5 - - - 1 3 8.5 22 24 11 -:7%
do a 6 = = =T.1. 7 -8 78-29 9 2 . .&
do 7 - - - 1 16 6 27 98 68 43 ° 259
do 8 =~ = - 1 11 6 19 71 46 48 202
do . Ej - - - 1 5 6§ 15 30 33 14 104
do 10 - - - 1 9 7 11 % 4w 4 108
do . 11 - - - 1 2 4 7 10 12 9. g5
do 12 = - - 1 2 3 12 1 18 1 48
TOTAL PERSONNEL C- 1 5 14 47 261 523 S71 1799 1281 785 5,287
UNFILLED POSITIONS - - - = .= 13 25 463879 848 2,228
TOTAL POSITIONS 1 3 14 47 261 536 3596 2262 2160 1633 7,515

* As of Mar. 1979
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domestic one co-exist in this field, and although the technical com-
petence and information are accumulated through the past projects,

they are scattered among a handful of small individual staff groups or
each office and each project site rather than centrally managed and
readily accessible. In terms of ﬁanpower, it cannot be denied that the
overall technical levels of the engineering staff of middle ranks are
short of what is reguired for the future expansion of development

projects.

As seen above, RID has yet to resolve some organizational problems
before it can proceed with the extensive development of small- and
medium- scale projects, which are expected to grow in number and also
change in nature in the coming vears. To this goal, the RID is cur-
rentlf making an effort to reorganize itself so that it can develop and
promote appropriate technology, bring about an efficient dissemination
system of engineering information and initiate a new structure to
develop necessarxy manpower. The establishment of the Irrigation

Engineering Center is one of the crucially required components of the

ongoing reform.

The main offiée of RID is located at Samsen in the city of
Bangkok and its Research and Laboratory Division is situated in Pakaret,
outskirts of Bangkok. The facilities in Samsen compound are already
overcrowded to the extent that it is impossible to manage to make room
for the additional functions of the new Center. The same holds true for
the existing facilities in Research and Laboratqry Division. In order for
this Division to function properly under the new Center, substantial
extension and remodelling of the existing buildings along with the
installation of new laboratory equipment would be required. It is
also pointed out thét the existing old computer system is inappropriate

to perform necessary technical calculations.

. The current situation of facilities and eguipment in RID reﬁuires
the construction of new buildings at Samsen and the extension of
facilities of such sections as Soil Engineering and Hydraulic Engineer-
ing as well as some other egually high-priority section. The

installation of new equipment will also be necessary in these new

facilities.
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Chapter 3 PLAN OF THE CENTER

3.1 Objéctives
The objeétives of;the‘planned Center shall be to perform system-
atically the followiné:functions in each technical area of research,
survey, planning, designing and construction in order to reinforce
RID's capabilitie; in fesponsg to diverse needs arising from the
nature of,deveioﬁment projects in the future and to technology

required therein as well as to the increase in the number of projects.

1) To collect and centralize technical data and information cur-
rently mothballed at various places and to reorganize them so
that such data and information can be readily available whenever

and wheresoever required.

2} To develop irrigation development technology adapted to local
needs and conditions such as climate, geography and so forth
(hereinafter referred to as "appropriate technology™), and fur-

thef to strengthen the capabilities of research and test of each

technological area.

3) To set up engineering criteria of each technical area and to

develop design standards.

%) To provide technical training for engineers, putting emphasis on

nucleus engineering staff.

5) To establish a section to cope with special engineering
problems.

3.2 Organization

The organizational structure is indicated in Fig. 3.2 on the next
page. The post of Director of the Center will be concurrently held by
Chief Civil Engineer. Coordination with the divisions of RID will
be secured through the Board of Directors. The coordination between
Technical Training Branch and Personnel Division of RID will be made
directly. The existing Research and Laboratery Division will be trans-
ferred to the jurisdiction of the planned Center. The same applies to

the existing Library as well,
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3.3 Function

The function and job description of each section of the Center

are planned as follows:

Table 3-3 Tunction and Job Description of the Sections

Division/Section

Functlon and Job Description

Office of Irrigation
Engineering Center

Engineering Develop-—
ment Division

a. Engineering
Information Ser-
vices Section

b. Criteria Develop-
ment Section

c. System Engineering
Section

1)

2)

3)

4)
5)
6)

1)

2)

3)

1)

2)
1)

Secretarial services for board of
Directors

Coordinative and liaison services to the
divisions of RID and the Sections within
IEC

Inspection & Monitoring for evaluation
of projects, and research and develop-
ment work within IEC from engineering
and technical polnt view

Library services
Computer services for engineering

Preparation of training plan

Collection and processing of exigting
engineering data and information

Retrieving and providing engineering
information

Maintenance of retrieving system

Preparation of criteria for:

i. Planning
ii. Design
1if. Cost estimate
iv. Specification
v. Construction supervision

Preparation of design standard

Rearvangement and filing of the follow-—
ing basic data

i. Meteorological data
ii. Hydrological data
iii. Cost estimate
iv. Other basic data and information

(Cont'd)
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Division/Section " Function and Job Description

2) Development of system analysis

i. Hydrologiecal analysis
ii. Hydraulics analysis
1ii. Structural analysis
ST ) iv. Cost analysis’
v. Other engineering amalysis

d. Special Enpgineer- 1) To study and develop new technoiogies
ing §QIVICE 2) To'solve urgent and high technical pro-
Section
blems
3. Research and . 1) In addition .to current research and testing
Laboratory Division activities following items are reinforced.
i. Quality control of earth embankment
- for large-scale fill type dam
"1i. Hydraulic model test for spill way
_ and intake
111 Utilization of computer for hydraulic
model test
4. Technical Training ) 1) Preparation of implementation programmes
Branch and its implementation for:

i. Basic Engineering Course

(a) Irrigation & Drainage
- -(b) Machinery
“{c) Surveying
ii. Medium Course

(a)’Design_and Cost Estimates
(b) Mechanized Construction

S 1ii. Senior Course = . . . .

(a) Computer
L. (b) Dam
- (c) Gate and Pump
{d) Others
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3.4 Staff Allocation

The staff allocation required for the Center is as shown in Table
3.4 of the following page. The present staff allocation for Research and
Laboratory Division, however, will remain as same in thé new Center.
The rest of the Center's staff will be provided mainly from the Design

D1v1310n of RID, and to a lesser degree from other related D1v151ons.

3.5  Training Plan

3.5.1 Planned Training S&stem
(1) Basic Conditioms

The technical training program aims at training approximately
1,500 engineering staff per year. They are officials and permanent
employees ranking from Grade I to V, and section chiefs are prlnclpally

extempted from the regular training courses.

Age zone of trainees shall be between 18 to 40 years for high-
school graduates and 22 to 35 for university graduateé, and. trainees
should complete specified courses from Junior to Senior. Management
staff older than 40 years may be allowed to participate in the
management training course conducted by the naéidn wide annual con-
ference of the Regional Offices and also they shall be responsible for
advising younger engiﬁeering staff on their trainings from the view point

of senior management.-

Fields~of engineering is divided into three sectors; 1) civil
engineering, 2) mechanical engineering and 3)4surve§ing; Further
each of the sectors are classified into three grades of junior,
'iﬁtermediate and senior classes. Quorum of bne ciass is approxi—
mately 40 members. Terms are 2% 8-weeks for short courses and 20
weeks for more intensive courses and differ by respeective subjects.
However the civil engineering staff should take an additional course of
engineering fundamentals after complet1on of the junior course. Accord-
ing to the planned schedule, it takes five years for short—term groups
and nine years for long—term groups to complete one tralnlng cycle,

Thus the refreshment training cycles will repeat continuously.
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Table 3-4 5taff Allocation Plan

O glwiA3| 0101 =
sl eleifinl=le
el alocisid{gie.
. ~lzlgiz|a]”
i =] 1o EL
< [y a
=1 9= gy
FRR IR
o LR L wn
=] It 9135
i ~ y
Stei {g(5
e =g g
Division/Section ™ P
L _
1. Office of 1EC Total : (48
1) Director General's Office "1 | 1 2
2) Administration Section , 1: {10% 8} 19
3) Technical Inspection Section N 1 l 4|2 7
4) Library - SRy 211 3.
5) Training Section li 619y |16
2. Engineering Development Division Total A (89}
1) Division Director's Office 1y | 2]
2) Engineering Information Service Section : 101206 ! 19
3) Criteria Development Section - p 128} 6) 137
4) Systems Engineering Section 121} 47 '20
5) Special Engineering Service Section ) 10713, 11
3. Research & Laboratory Division Total : (167)
1} Division Director's Office 1 1 2
2) Administration Secton 1 513 9.
3) Hydraulic Model Laboratory 1 8| 3i28] 40 &
4) Concrete~Material Laboratory 1) 6] 3{10} 20
5) Geological Laboratory 1{181 6} 61 31
6). Soil Laboratory 1{124 2§19} 34
7) Water Analysis Laboratory 115 10{ 16
8) Weed Control Laboratory 1| 4 9 14

. Grand Total = ] - T (346)-

Note: Most of the clerical personnel indicated under 3. :
Research and Laboratory Division above will work in the office of .
. Administration Section. ’
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Civil éngineéring course will be comnducted at Samsen Compound, and
the mechanical and the surveying at Pakret because these some courses:
include field trainings and laboratory tests. Summary of overall train~
ing plan is shown in Table 3-5-1{a). - _ )

- The training terms are decided according to the total amount of
the teims in which the trainees have practiced their jobs. These will
be 35 t§ 6 percent of the latter terms for highschool graduates-and will
amount to 14 months until they will become senior. For university

graduates, 3 to 4 pefcent and 9 to 10 months.

Particuiary, staff assigned to the Regional Offices and project'
sites 1is busy in dry seasoms, so effective use of rainy seasons has

to be taken into account.

Although details of curricula for respective courses should be
decided finally by the lecturers in charge and-also be subeject to the
future technical assistance programme, tentative curricula are prepared

as shown in the paragraph 3.5.2.

In respect to the implementafion of the training programme Techni-
cal Traiﬁing Branch will be established within the Center at Samsen and
liaison officers will be assigned to the Management Support Section at
Pakret to maintain good coordination and relationship with the Per-
sonnel Division of the Head 0Office to carry out and complete perfect

execution of the training programme.
(2) Participants

All necessary personnal data and information for the officials
were avgiiableﬁin the Head Office of RID,_sb it is possible to analysg
and classify'particibanﬁs by division, by grade, Ly sectors,isuch as
Civil, mechanical and surveying in order to prepare compléte assignment
schedule for training. However as for the bermanent employee only
available was division~wise population. So we estimated multipliers in
per cent to figure out expected number of participants based on the
available figure provided by divisions. Approximatély a half of the
total civil engineering staff assigned to the Regional Offices are
engaged in operation and maintenance work at site, so 50 per cent of

them are assumed as the target of this training programme,
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Mumber of participants was figured out and summarized in the four
tables of "Classification of Trainees by Speciality and Grade",
3-5-1{b) to (e). .Table (b) shows summafy of calculation in result
based on estimated number of -participants and classified in three-
sectors. Table (c¢) shows basic number of trainee of officials (Civil
Servant) and permanent employee respectively. High ranking officers or
engineering management staff should have much wider engineering know-
ledge, so some of civil engineers should take mechanical engineering
courses and vice verse. Table (e) shows the rate of speciality compo-
nent. Those rates are applled on the calculation as shown in the Table

3-5-1d), Details of Permanent Employee.
(3) Training programme

Quorum of trainee for one class is 40 members except for labora-
tory tests and field trainings. For there special trainings tee class
is divided into two groups of twenty members eaeh.‘ The grade corre-
sponding to training courses are, for example, the trainees must attend
all classes for junior training courses of civil engineering within
seven years after leaving from highschool. This period correspond to

the Grade I-10 to III- 1 on the official "Salary Table".

Especially the junior training courses are important, so attend-

ance rate is estimated at as high as 90%.

Training schedule throughout the year is shown in Fig.73-5—1i

3.5.2 Curricula
Curricula for the Training in three sectors bj three courses,
Junlor, intermediate and senior, are planned tentatively suggested 1n

detail as follows:
(1) .Civil engiﬁeerieg
1) - Junior course =~ - ... - S e
a} Trainee:

- Highschool Graduate: After one year service and below, 24 .

years old,

University Graduate: Soon after enpaged.
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b)

Curricula and terms:

o Basic Research Method(I); Geophysical research

.................71 week

. o0 Basic Research Method(II); Hydrological research

Ciessaaescaerane 1 week.

- © Survey; Preparation of survey reports and application.

seevereasencssses 2 weeks

2) Fundamental course ‘ - .-

a)

b)

o Computer(I); Computer programming ~ =

Trainee:
Highschool Graduate:

Experience: After 5 to 7 years services on the -job

Age 3 23 ~ 30 years old
~ University: Not necessary to take this course
graduate
Terms: . , " 20 weeks

Curricula:

+

o Applied Hydraullcs(l), Fundamentals of Hydraulics and
Hydrology ; T

. o Construction Practlce(l) Basic problems at the construction

site -

o Engineering Structures(I); Fundamentals on engineering
structures

0 Hydraulic Research Work; dlscharge flow measurement and
nonuniform flow :

0 80il Investigation; Grain size analysis, single and triaxial -
tests -

o Material Test; Concrete mixing test and steel bars

o Research and Investlgation(II), further detail in advanced
courses .



3) . Intermediate course

a)

b)
c)

4)

a)

Trainee:

. Highschool graduate:

 Age a : 30 to 35

University graduate:

Age 1 25 to 30 years ald

Terms: 8 weeks

Curricula:

o]

O

Design of Head Works; Standardldesign of head work
Design of Small Dams; Standard design of dam
Design of Canal Works; Standard desigﬁ of canal

Design of Water Management Facilities; Standard design of
water management facilities

Applied Hydraulies(II); River and Ocean engineering

Engineering Struétures(II); S50il mechanism and foundation
work

Computer(II); Numerical analysis

Construction Practice(IT); Foundation, mass concrete and
temporary works at site

Senior course

Trainee:

Highschool graduate:

Age i 35 to 40

University graduate:

Age : 35 to 40

b) Terms: Total 4 weeks, twice of 2 weeks course
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¢) Curricula:

o Trend of Newly Developed Technology(I}; Soil engineering,
foundation and construction method

o Trend of Newly Developed Technology(II}; Hydraulies and
Hydrology ) ’

(2) Hechanical engineering course
1} Junior course

o Construction Equipment in general
o Operation of Equipment

o Gate and Pump in general

2) TIntermediate course

»

o Maintenance of Diesel Engines

o Maintenance of Pumps o

o Maintenance of Electric Motors

0 Maintenance of Construction Equipment

o Maintenance of Agricultural Equipment
3) Senior course

0 Selection of Gates
0 Selection of Pumps

- o Construction Schedule of Comstruction Equipment-
(3) Surveying course
1) Junior course

¢ Leveling
o Traversing

0 Measurement of -distance
2) Intermediate course . - : -

0 Plane table survey

o Triangulation survey =~ | - -
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3) Senior course

o Introduction to Aerial Mapping (preparation of specification -
for bidding) 1
o Curve Setting - <=

o Introduction to Remote Sensing

3,5.3 Annual Expenditure for Tfaining

Based on the tables and .figures shown above further detail number of
annual participants are developed as shown in Table 3-5-3{a).
The salaries and wages of the participants are borne by the divisioﬁé and
sections where the participants bélong to, so there is no extra training
eipenditure arisen except travel expenseé; lodging and perdiem allowances
for those Who belong to the Regional:Offices:in remote area. The per

diem and lodging allowances by Grade at present is as follows:

Allowances (Bahts)
Grade -
- - . - Perdium Lodging
I 30 60
IT 40 60
ITT - 50 80
Iv . 50 80
v - - 60 100

Necessary travel expense in"addition to the above another 300 Bahts
per person for round-trip is taken into account .on average. Table
3-5-3{b) shows calculation based on the above mentioned terms and condi-

tions to estimate total figure of required recurring cost for the train-

ing on 1982 bases. Estimated total cost is Bahts 1,837,170.

'
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Table 3-5-3 (a)

Annual Participants

Unit: Bahts

Training | Travel [Number of Totali
Name of Courses Grade | (Days) [Allowance [Participant] Amount
Junior Course 1 13 1,410 © y + 90 126,900
II 13 1,540 118 181,720
Il 13 1,910 | 23 43,920
1\ - L -
Yoo -, - ' - -
Subtotal 39 4,860 | 231 .| 352,550
oy | Foundamental Course - 1139 i 18,290 | 35 640,150
E v 139 18,290 .10 182,900
5 N
2 Subtotal 278 ] 36,580 . 45 823,050
an i !
5 {Intermediate Course v 55 % 7,370 ! 29 21_3,730
= : v ' 8,000 .5 40,000
3 Subtotal {15,370 | 34 253,730|
Senior Courses ' 27 5,060 - ': 13 65,7801
Subtotal 27 ' 5060 ' 13 65,780
Total " 1,495,110
Junior Course I 13 1,410 14 19,740
I 13 1,540 19 29,260
11 13 1,910 4 7,640
g Subtotal b 4,860 37 56,640
@ |Intermediate Course 111 55 7,370 10 73,700
g i v 557 7,370 4 29,480
E Subtotal 14,740 . 14 103,180
é 7 Senior Course v 27 4,520 1 2 9,040
R ]
Subtotal” - 4,520 i ) 168,860
Total f 235,680
i | ’
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: Training | Travel |[Number of{ Total
Name of Courses Grade {Days) |Allowance [Participants; Amount
Junior Course I 13 1,410 22 31,020
1 13 _..1,540 32 .. 49,280
i 13 1,910. .6 . 11,460
Subtotal 4,860 60 91,760
- lintermediate Course i 27 3,730 12 44,760
= V v 27 3,730 .8 29,840
v Y
-
5 Subtotal 7,460 20 74,600
m - .
Senior Course V. 13 2,280 3 6,840
Subtotal 2,280 3 6,840
Total 173,200
GRAND TOTAL 1,837,170
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3.6 Faciiities and Equipment

3.6.1 Required Facilities o

." Except for the functions of Research and Laboratory.Division, all
the facilities of the Center will be constructed in Samsen Compoundy

which for the present will be referred to as the Samsen Center. -

With respect to Reséarch and Laboratory Division, the facilities
reiated to Hydraulic Laboratory and Soil Engineering Laboratory will be
constructed in the Pakret compound as new buildings independent of the
existing facilities there. Also acgommAdated in the new building will
include Administration Office, ConcreéefMaterials Laboratory and part of
the training facilities. Taking advantage of the extra space created in
the existing Main Building as a resﬁl@ of the transfer of the administra-
tion- and soll-related facilities, é project is blénned to remodél-that
portion of the Main Building by lotal cost to expand and renew the rest

of Research and Laboratory Division. (See Appendices.)

The required facilities for the Samsen Center and Pakret Laboratorys
are studied and the results are listed with their requirements in the

following pages. (Table 3-6-1) .

The required floor areas per person for each purpose are mostly
based.on a design:sténdard,for the government office building in Thai-
land. . The other required floor areas are based on Japanese standard or

layout study.

The background, necessity and/or plans which are deleted from the

following list are explaiﬁed here as follows:
(1) Conference room in the office of 1EC director:

The exiséing facilities in' Samsen Compound are very limited in
Spaces.for meeting; On the other haﬁd, because Chief Civil Engineer
whao maﬁages geveral divisiohs in RID will move into the Office of IEC
Director, a‘conferencé foomfwhiéh could be used for the conference of~

senior officials of these divisions is strongly wanted for.
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(2) Library:

RID has a small existing library with approximately 5300 books and
with room space of approximately 80 m?, However, it is obvious that it
never meet the future demand for the library. On the other hand, a

proper space for the large number of trainees to study by themselves

are needed.

(3) Lecture rooms;

Number of rooms and the sizes are determined by the requirement of
the training schedule. However, the schedule may be modified according
to the circumstances that project sites where large number of trainees
come from are busy in the dry seascen. The training maj be concentrated
in the rainy season, resulting in the necessity of additional facility.
On the other hand, there is no conference hall in RID, which is wished
for its larpe meeting held once a month on the average currently uti-
lizing facilities of other departments. These are the reasons why a
Lecture Hall is required. For A/V training Room and A/V Studie, refer

to 3.6.2(1) Equipment for Training.
{4) Researcher's room (both in Samsen and Pakret):

Sometimes high technological researchs are needed in various
phases of project, such as planning, design and construction phases.

These rooms are prepared for the visiting researchers for this purpose.
(5) Copying service center:

Refer to 3.6.2(2) Equipment for Engineering Deveiopment.
(6) Soil engineering laboratory:

This Branch is to evacuate the laboratory in the existing Main
Building in order to house the other Branch's laboratory in the space
being remodeled. As to the requirements of the new 1aboratofy-and the
activities of this section, refer to 3.6.2(4) Equipment for Soil Test.
In each Test Labo?atory, floor space for apéroximately 20 traiﬁees is

necessary in addition to the space for the tests.
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(7) Concrete & material laboratory:

In the existing test laboratory building, there is a small room
currently used for a engineers' study room which was originally built
as a test plece storage. As a result, the test pieces are kept in a
reservoir not appropriate for the ageing purpose. Consequently, a new
study rocm is wanted to secure the storage space to be use for the test

piece as is originally planned.
(8) Hydraulic engineering laboratory:
The activities of this laboratory are categorized as follows:

a) Studies on the hydraulic propriety of the hydraulic structures.
Development of the shape and other fractures of the structures
which are normally undertaken to determine the most effective use

of the structures.

b) Studies on the bank erosion by model studies and investigation at

" site.

c) Studies on the existing irrigation structures by the models and
field investigation for the purpose of increasing efficiency and

decreasing the cost of maintenance and operationm.

d) Studies on the existing irrigation structures for the purpose of

decreasing the sedimentation.

e) Calibration of the irrigation structures not only to calibrate in

the laboratory but also calibrate at site.
£) Training for RID students and the technicians of RID.

g) The existing workshop is responsible in comnstruction of hydraulic
models, produces flowmeters (Pitot tube), makes all facilities

required for experiments.
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At present this Branch has three test Laboratories and a workshop as

follows:

Floor Area
a) Sténdard Setup Laboratory in the existing Main 24 x 35 m
" Building ;
b) Rive; Model Laboratory . - 10 x 96 ?
¢) Hydraulic Structure Laboratory (Hangar) 20 x 60 m
d) Workshop o ) : | 10 x 30 m

After planned facilities are completed, the a) will be changed to
other laboratory and the b) will be taken out for the new facilities. As a
result, the Hydraulic Structure Laboratory and Workshop are left and can

be utilized.

However, according to the investigation of the mission, the.said
Laﬁorétory (hangar) is appeared to be inappropriate for the teqdired high
technological experiment owing to narrowness of the test area divided by
a test channel which exists in the center of the hangar and inappropri-

ateness of other requirements.

Consequently, a new hangar is necessary to comply with future engi-
neering demand, which shall have a total floor area 20M x 60M divided
into four test areas of 20M x 15M each with other relevant required

facilities,
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3.6.2 Required Equipment

The -following.is the equipment required for the Center. As to the
equipment in Research and Laboratory Division the necessity are studyed

after asseséing the_eiistiné equipment.
(1) Equipment for training

Audio-visual (A/V).equipment is employed to carry out.the training
effectively and efficiently. It includes the equipment necessary for
the produc;ion of A/V teaching materials and is installed in a A/V
Equipment Room. An A/V traiﬁing room is planned for the exélusive use
of training with A/V aid. A/V equipment is employed in theytraining
room at Pakret and Lecture Hall in Samsen Center as well. For the use
in the‘gonference rooms and other training rooms at the Samsen Center a
portable video unit is‘reéuired‘to be equipped to take advantagé of its

merits.

For higher efficiency of office work related to the training, some

office equipment is necessary.
(2) Equipmeﬁt for-engineering déﬁelopment

Micro-film processing equipmenﬁ, a blue print machine, photo copy
machines, a small offset press and small binding machine and other
office equipment are necessary to éerve the needs arising from the
engineering information éervices, development work for technical
critérié, standardization of design, library services, production of

training materials and preparation of reports and conference materials.
(3) Equipment for techinical calculation (Computer)

1) Present situation

RID has had a IBM-1130 small computer at a ‘computer center

since 1968 on a rental basis.

The service of the computer center is.-limited mainly within
technical & engineering caleulation recently. Administrative use
has been very limited in the scope, due to the existing machine's
capacity,
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a) Existing facilities and equipment

. As of March-1983, RID's Computer Center has following equip-

-ment. -
Table 3-6-2-(a) . o,

| IBM 029-A22 " Card Punch 6 Nos.
IBM 029-C22 ‘ * Card Punch " 1 No.
IBM 059-001 ' Card Verifier " 1 No.
IBM 059-002 L " Card Verifier "3 Nos.
IBM 083-001 " Card Sorter 1 No.
IBM 1131-02B ' ' CPU 8 KW 1 No.
IBM 1132-001 Printer 1 No.
IBM 1442-007 Card Read Punch” 1 Wo.
Apple II 1 set

(l1-disk, l-printer, 1-CRT)

The computer center occupies one wing of a building of Pro-
~ ject Planning Division and total floor area of about 212 m?. THe

area is subdivided as follows.

Computer Room 164  m?
Branch Head office 16 m?
Programing office - 32 m?

212 m?

All equipment and card, paper, desk, chair, tape disk etec.

-are there in above limited area. -

bj Present staff
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The center is a Branch under the Project Planning D1v1510n.

The present staffing is shown in the follow1ng table,

- Position Number SR

I. Official
..+ s . . ~ System Analyst 7

= Engineer . to- 3

2. Permanent Employee
- Operator 4
- Key Puncher
- Clerical Staff

Total 26

¢) Computer usage '

In Fig. 3-6-2{a) is shown the RID's IBM-1130 computer utilization
in terms of machine hou!:s*1 per year since 1977. Average of 1,716
hours ber year is the same as the total available time of 1,715 hours
in one year (7 hours by 245 work days). Considering daily maintenance
time, idle time, etc., this is extremely high rate of utilization for
the IBM-1130.

The present IBM-1130 could not absorb the expansion of RID's
computer usage during last decade, Then RID have used outside computer
belonging to other Government agencies such as NSO, EGAT. Fig.
3-6-2{b) shows this evidence. This Fig. shows the RID's computer
utilization including outside computer utillzatlon, in terms of machine

charge per year since 1968.

The outside computer have been used for large size program, wide
file access program such-as aerial triangulation, payroll, water

allocations which could not have been implemented on the IBM-1130.

*1: CPU working hours .
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Fig. 3-6-2{c) shows the computer usage by each job category
in percentage during last six years. It can be seen that RID's

IBM-1130 has been used mainly for planning, water management and

data base.

d) Computer application
RID's computer center processes following major important
application by own IBM-1130 and other agency's cemputer such as

IBM-370, UNIVAC-1100.

- Pay roll

- Vouchers

— Budget report

~ Project cost analysis

— Electricity billing

— Rainfall statistics

- Irrigation water requirements

— Reservoir, operation

— System simulation model

-~ Flood routing

- Backwater program

~ Project contrel system.

~ Canal design and earthwork

- Slope stabiiity

- TOpogréphical survey

- Sécio~Economic farm'suryey _—

- Structural gngineering_sysﬁem solver (éTRESS)
- flood forecasting

- Dafa;storage and vertical
2) Need of new computer in IEC

As mentioned above, existing RID's IBM-1130 has no potential

for new applications. It is absolutely needed to install a new

—comppter system in the planned Center for developing new program,

retrieving information and data and developing new technology which

are the major functions of IEC.
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Requirements of the new system shall be determined taking the

activities in the feollowing engineering areas into consideration.

Planning

At present, RID is making extensive use of both RID's own IBM
and outside UNIVAC or IBM for the analysis in this field. Present

applications .consist of:

Listing and analysis hydrological data

Flood routing

Computation of water surface profiles

Ground water basin model

Economic and fimancial analysis

The new IEC system will review existing applications and revise &
redesign or develop new applications for effective usage of hydro-

iogical data, forecasting method, simulation model etc.

Specifically the new IEC system will be required for:

Communication with the outside computers such as IBM, UNIVAC

Use of existing programme packages for hydrology, flood con-

trol and other aspects related to water resources project.

Graphical presentation of masses of input/output data on a
display or plotter,

- Design

Present IBM-1130 Eas limited hardware capability for develop-
ing applications in this field. It has been used only for the basic &
principal applications., New applications which would save design costs

and make possible more economical designs are:

—~ Dam design
- Road aesign

— Tunnel design

Structural analysis

Irrigation system design
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Finite element method will be employed for analysing dams,

tunnels, structures.etc.

To input the data of finite element method, a digitizer must be

‘attached to this new system.

Construction

The most promising new applications <in this field are:

Scheduling constructicn equipment

Equipment inventory and utilization

Inventory of spare parts for construction equipment

Net work scheduling

Data processing

There is a great potential for computer appllcatlons in this
Fleld. Experlences«lfvarlous 1rrigat10n prOJects and studies could
be sorted at IEC's new system and any RID staff could refer any kind

of information to the new system. Major information reference are for:

Meteorological and Hydrological data

- Personnel data

Techpical Book reference

RID's construction know how

Report reference

3) Minimum configuration

To meet the above requirement, the IEC's computer should have

" the following minimum conflguration.'

Number -

Central Processing Unit
Line Printer

Character Display

Disk Drive '

X-Y Plotter

Digitiger

e = T TR T W

Graphic Display
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(4) Equipment for soil test

Major-laboratory equipment installed in the existing Soil
Engineering Laboratory of Research and Laboratory Division at Pakret

compound are as follows: . o -

1) Triaxial test apparatus i A

3 are out of order and only one, British
made, 1s working.

2) Consclidation test machine - 1
- Manufacturer: Soiltest Inc., Evanstone,
: IT., USA.
3) Permiability test machine 1

Manufacturer: American Test Co., USA,
) installed 15 years ago.

4) Direct shearing test machine

Manufacturer: Soiltest Inc., Model D-120B

5) Oveﬁ
a) 2,400 W : 1
Manufacturer: Modern Laﬁoratory
L : Equipnent Co., Inc.,
’ R ‘ New York, USA.
" b) 1;200 W - '

Ménufacturer: Soiltest Inc., Model 1-72A

Most of thejmacpinery'and'equipment were installed approximately
lS'fo 20 years ago, and imborted from various countries, such as
U.S.A., U.K., Japan and West Germany. Working conditions'are not so
good due to inadequate maintenénce and lack of spare parts supply.
Some of the machinery were instailed provided under the foreign aids
for particular development projects. Layout of the machinery and
equipment are not-well arranged from viewpoint of overall functionél

operation of the Laboratory.

However RID has ever fecognized importance of the soil test from
the view point of agricultural civil engineering, and basic engineering
tests including triaxial test, compaction, consolidation, percolation

and further liquidification have been conducted appropriately. So there
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is no partjcular problem in operating laboratory test work even if
expanded in the future, if appropriately qualified engineering staff
could be assigned to new additional positions in time., So the problems
would be summarized in two points, i.e., adequate supply and installation
of necessary test equipment with appropriate facilities which should be

expanded and establishment of well organized training programme.

Since future trend of development focused on the development of
medium-and small-scale projects increased in number and expanded in area,
a long range organizational and functional plan of Soil Engineering
Laboratory shall be developed based on the following fundamental under-—

standing:

1) Mvch quicker preparation of the seil test report in response to

demands of the design sector.

2) Efficient execution of the soil test work in response to the

increased job in the future,

3) Strengthening of no-the-job trainings at local job sites sending

senior staff of the laboratory there.

&) As the final goal, simple soil testing job should be transferred
to the Regional Offices when additional equipment could be pro-

perly installed there in the future,

In conformity with a long range development schedule when
established in detail, the present Soil Engineering Laboratory should
be equipped with latest equipment and machinery with appropriate facil-
ities and also should senior staff be increased in number and their
engineering standard strengthened more quickly and systematically.

The section should perhaps become a national soil engineering center
for the purpose of up-grading the present engineering level of geotech-

nical technology.
Major items of soild tests te be conducted are as follows:

- 1} Sieve Analysis

2)’ Hydrometer Analysis
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3} Atterberg Limits

4) Soil Classification

5) Natural Moisture Content
6) Specific Gravity

7} Compaction

8) tUnconfined Compression
9) Direct Shear

10) Triaxial Shear
11) Consolidation

12) Pekcolation and Settlement
13) C.B.R.
14) Relative Density

15) Field Density
16) Rapid Compaction Control
17) Pile Load Test

RID has realized the importance of soil testing, and the staff have
overcome the present difficulties, such as poor maintenance situation
of the test equipment due to insufficient spare parts and shortage of
technical staff, and are working hard responding to requirements both

from the design department and construection sites,

In order to improve present testing conditions, much advanced
and more systematic technology which recently developed should be
introduced to the processing lines, and simple and reasonable work-
flow should be established. Installation of modern test equipment and
construction of adequate facilities enabling staff to work under the
much gsore comfortable circumstances than ever are the most urgent

tasks to be given at present.

The above mentioned conditions should be taken into consideration

and the necessary test equpment should be carefully selected.
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(5) Equipment for hydraulic model test

A stationary type canal model fqr hydraulic tests is installed )
in the existing Laboratory Main Building. This shall be demolished
prior to-.the construction of the new building, and a new model should be
installed inithe new hydraulic model tésfihangar for test, résearéh
and training purposes. Further a new set of measuring instruments
shall be installed to collect more accurate and precise data from
the tests conducted there. A micro-computer and programmable ca;cu-

lators should also be provided for future simulation study.

- 84 -



	Cover
	Title Page
	CONTENTS
	SUMMARY
	CHAPTER 1 INTRODUCTION
	CHAPTER 2 BACKGROUND AND JUSTIFICATION
	2.1 Agriculture and Irrigation in Thailand
	2.1.1 Outline
	2.1.2 Agriculture Productivity
	2.1.3 Regional Problems
	2.1.4 Irrigation

	2.2 Policy
	2.2.1 The Fifth Five Year Plan(5th NESDP)
	2.2.2 Budget

	2.3 The Royal Irrigation Department(RID)
	2.3.1 Organization
	2.3.2 Facilities
	2.3.3 Personnel
	2.3.4 Technology

	2.4 Justification of the Project

	CHAPTER 3 PLAN OF THE CENTER
	3.1 Objectives
	3.2 Organization
	3.3 Function
	3.4 Staff Allocation
	3.5 Training Plan
	3.5.1 Planned Training System
	3.5.2 Curricula
	3.5.3 Annual Expendeture for Training

	3.6 Facilities and Equipment
	3.6.1 Required Facilities
	3.6.2 Required Equipment



