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PREFACE

In response to a request from the Government of the Democratic Socialist Republic
of Sri Lanka, the Government of Japan decided to conduct a basic design study on the
Integrated Rural Development Project (II) in Gampaha District and entrusted the study to
the Japan International Cooperation Agency (JICA).

JICA sent to Sri Lanka a study team headed by Mr. Narihide Nagayo, JICA, and
constituted by members of Chuo Kaihatsu Corporation, Tokyo, Japan from July 27 to

August 30, 1993.

The Team held discussions with the officials concerned of the Government of Sri
Lanka, and conducted a field study at the study area. After the team returned to Japan,
further studies were made. Then, a mission was sent to Sti Lanka in order to discuss a draft
report headed by Mr. Takeo Kai, JICA, from January 12 to January 22, 1994, and as this
result, the present report was finalized.

I hope that this report will coniribute to the promotion of the project and to the
enhancement of friendly relation between our two countries.

I with to express my sincere appreciation to the officials concerned of the
Government of Sri Lanka for the close cooperation extended {o the teams.

February, 1994

S acan

Kensuke Yanagiya
President
Japan International Cooperation Agency




Febroary, 1994

Mr. Kensuke Yanagiya

President

Japan International Cooperation Agency
Tokyo, Japan

BPear Sir,

Letter of Transmiital

We are pleased to submit to you the basic design study report on the Integrated
Rural Development Project (I) in Gampaha District in the Democratic Socialist Republic
of Sri Lanka.

This study was conducted by Chuo Kaihatsu Corporation, under a contract to JICA,
during the period July 27, 1993 to February 15, 1994. In conducting the study, we have
examined the feasibility and rationale of the project with due consideration to the present
situation of Sri Lanka and formulated the most appropriate basic design for the project
under Japan's grant aid scheme.

We wish to take this opportunity to express our sincere gratitude to the officials
concerned of JICA and the Ministry of Foreign Affairs, and the Ministry of Agriculture,
Forestry and Fisheries. We would also like to express our gratitude to the officials
concerned of the Regional Development Division of MPPI, the JICA Sri Lanka Office, the
Embassy of Japan in Sri Lanka for their cooperation and assistance throughout our field
survey. '

Finally, we hope that this report will contribute to further promotion of the project.

Very truly yours,

T e
Masamitsu Fujioka
Project Manager
Basic design study team on
the Integrated Rural Development
Project (11} in Gampaha District
Chuo Kaihatsu Corporation
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Exccutive Summary

C Si Lanka is an istand natipl_l-éituatcd in the Indian Ocean. Total land arca of the
country is 65,610 km?, and population is 17.4 million (1992). Population growth rate for the
past 10 years has been 1.5%; per capita GDP is US$ 526 (1991).

The agri_cultiiral sector is the mainstay of the nation’s cconomy, accounting for 22.4%
of the GDP, 32% of exports and 45% of employed labor in 1991. Roughly 75% of Sri
Lankans live in rural arcas and are engaged in agricultural related activities.

- Since independence, the Sri Lankan Government has pursued an agricultural policy
ateil at self sufﬁ_cienby in rice production, primarily through the implementation of
irrigation projects, and this goal was essentially achieved by the middle of the 1980’s,
-However, a:slow down in the agricultural sector has occurred as a result of drought i:iduced
drop in’ pxoductlwty for major farm products, compounded by depressed prices for farm
exports on the international market. This has resulted in skewed incomes by sector as well
as region, a situation which the Govemmmt is keen to correct.

Undex ‘the Government’s current Public Works Investment Plan (1990~1994),

. maximum priority. within the agrlcultural sector has been given to (i) increasing the self
sufficiency rate for staple foed crops, (i) promoting production of export crops, and (m)
“raising income levels and expanding employment opportunities. In line with these
objectives, integrated rural development projects (IRDP) have been given new emphasis in
Government planning. '

. Gampaha District is north of and adjdcent to the capital Colombo in the southwestern
part of the island. The District is square in contour, with an arca'of 1,399 km? and
population of 1.74 million (1992). The District falls within the wet zone with annual rainfall
of 1,600~2,600 mm. - Two rainy seasons:occur during the year: April~June and
Septembeinovember Temperatures range 22° 33°C

Develepment of farmland for cultlvatlon in the District has ecsentlally reached the
saturation point, and there is little room for reclaiming new agricultural land. Land holdings
are highly fragmented. Holdings of 3 acres (1.2 ha) or less comprise 90 %. Those of 1 acre
(0.4 ha) or less comprise 67 %. Full-time farmers are few. Most households engaged in
agricuiture augment_thcir'income from other s_dur_ccs.

Although. Gampaha has the most extensively developed road network outside
Colombo, roads remain few in paddy field areas. - Furthermore, many bridges on farm roads
" are narrow and in some cases severely deteriorated even to the point of impassability as
‘more than 60 years has elapsed since consiruction. Overall, maintenance of farm road.

bridges has not been’ adequate creating a serious constrain to the effective function of the
road network Ttis hlgh}y desxrab!e that this sittation be improved.

IRDP 1mplemcntat10n is hxghly desirable to addless the problems cited above of

reglonally skewed income levels and superannuated social infrastructure in the District, and
in light of such urgent need rcquest was made to the Japanese government in 1985 for
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technical coopclatlon in project formulation. In response to thls rcqucst a Master Plan
Study was carried out by the Japan Interpational Cooperation Agency in 1986~87. The
Master Plan for Gampaha IRDP was Subxmtted to the Sri Lankan Government in September
1987, comprising (i).a model plQ]eCt for improvement of agricultural producnon (11)
development of human resources, and (iii) development of social infrastructure.

The Sri Lankan Goveimncnt concluded that the model project for mlprovement of
agricultural production warranted the highest priority under the said Master Plan, and on this
basis made a request to the Japanese ! Government for Grant Aidiin the construction of
facilities and structures required under the Project as Phase | (implemented dusing
1989~1991). As a result of Phase I, agricultural production infrastructure in the District has
been strengthened through schemes including itrigation facilities, agricultural technology '
transfer, seedling production center, and procurement of farm machinery, and improvements

_in farm productivity and diversification of farm products have been realized.

In order to further extend the benefits of Phase I throughout the District, it was
recognized that iniprovement of transport capability for agricultural products, and upgrading
of the rural living environment would be necessary, and on this basis a subsequent request -
for cooperation in implementing Phase IT of the Gampaha IRD?P was made to the Japanese
government. In response to this request, JICA dispatched a Basw Dcsmn Study Team to Sn
Lanka from July 2710 Asugust 30,1993 (35 ddys) :

The. sald request is compnsccl of (1) reconstrucuon of brldgcs (mcludlnD
improvement of access roads), (ii) construction of agrlcultural warehouses and (iit) -
procurement of equipment for mamtenance of farm roads. -

On the basis of field survey and analysis, it was concluded that item (i) is critical to
recovery of road network function in rural areas as well as ensurmg safe travel for rural.
residents, and item (iii) will contribute greatly to improving maintenance and repair, of rural
roads suffering from serious surface deterioration.  Therefore, (i) and (iii) are suitable for -
consideration under Japan’s Grant Aid program. However item {i1), in spite of bcmg
recognized as an important facﬂlty to strengthen transportatlon and improve product
distribution, does not meet the specific criteria for Grant Aid in terms of promoting
marketability of farm products farmer partlc1patlon and produce quality control, and was
accordingly chmmated from consideration under the Project. - : '

Components of the original request and those to be mcluded under the PrO}ect as a
result of the basic design study are as follows:
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. Criginal request

Rasult of Study

Bridge reconstruction

Warehouse
construction

" |Procurement of
equipment for rural
road O/M

| Reéconstruction of 18 bridges

(including access roads)

Reconstruction of 16 bridges (mcfudmg
access roads)

One for unhulled rice, and one for
vegetables and fruits

CjAl eliminated from bo'nsid‘eratibn

Equ:pment - 8 _’typ'es {23.1n0s.
Equipment IHI: 18 types / 47.nos.
Equipmentll: 4 types /44 units

Work shop equipment

Equipment 1-I;

6 types / 23 nos.
Equipment 1-li; 10 types / 28 nos.
Equipment Il: 4 types / 44 units

8 typés and 19 nos. of

Remarks
2 bridges eliminated from
consideration

equipment efiminated from (i-f)
category, workshop equipment
eliminated

_ Al 16 bridges will be reconstructed, and will be cither box culvert (in the case of
bridge length of less than 15 m: 6 sites) or steel girder type (in the case of bridge length
over 17 m: 10 sites) taking into consideration climatic conditions, workability, local
conditions, cost effectiveness; bridge length, etc. ‘Also, based on factors of importance and
site conditions, 10 of the 16 bridges are to be first class (effective width of 6.5 m) and 6
bridges are to be sccond class (effective width of 5.0 m).

O/M equipment under category (1) is to be deployed at the Executive Engineer’s
Offices of the PRDA in Gampaha District, and comprise mainly equipment I-I for repair and
maintenance of unpaved roads (road roller; motor grader, bulldozer, backhoe, etc.) and
equipment I-11 for repair and maintenance of paved roads (premix plant, tar kettle, mobile
crusher, ete.). Category II equipment is to be dep]oyed at the 12 local authorities
(Pradeshxya Sabhas).

Thc RDD of the MPPI executmg agency of the Project, will wordmate at the
national and- district levels, and pursue the Project with the cooperation of the concerned -
ministries and departments. The PRDA. of the Western province will be in charge of the
maintenance of the reconstructed bridges and the equipment provided. For the' maintenance,
1nspecnon and repair of equipment, the PRDA will newly instatl a work shop al Asgitiya of

depaha DiStI‘lCt

under its own budget

' In the execution of the Proj ect under the Grant Aid pfogram of the Japanese
Government, the Project should be divided into two phases because the 16 sites are scattered
throughout the Dlstrlct

Each phase covers 8 bmdges with the provision of the equlpment in the f rst phase.
Fnst and second phase compuse 8.5 and 10.5 months rcspectwely

The foHowmg effects are cxpected upon the execution of the plcsent Pro;ect

Imp_l ementation of the Pm} ect wxll improve the functlon: of the '_i'ural road network,

thereby easing constraints on transportation. Improved transportation will reduce the time
required for farin products in the District to reach both domestic and international markets.
This will serve to lessen delays and damage oceurting to produce en route to markets,

- % -




factors that have had a majm 1mpact on suppreesmg tarm gate prices, As a result, smd famm '
gale prices are antlclpatcd to risc an average 10~20%

Impxoved nanspdrtation will promote‘ extensibn of the benefits under Phase T .
throughout the District, and qccelcmte farm product dlvermﬁcatlon and improved
productivity. :

Implovcmem s in farm gate prices-and agricultural productivity are antlclpated to spur
a strong resulgen(,e wn farm income. ' : S

(i)  With the infrastructure construb‘éion under the subject Phase II, mobility of rural

labor will be improved mazking the expanded employment opportunitaes established under
Phase I more available to workers throughout the rural aréa of Gampaha District, and '
thereby greatly contributing o the reduction of the unemployment level in the District which
is roughly twice the natmnal qverage

(iii) Upg1ad1ng of the 1evel of somal services available in rural area wxll contnbute
significantly to eénhancing the rwal living environment. Infrastructure construction and _
rehabilitation under Phase 11 will make facilities related to social and welfare services such
as hospitals, clinics, schools, ete. more readily accessible to the rural population of the
District. It is anticipated that this will deepen overall consciousness it rural areas regarding
the importance of health and sanitary measures and contribute to a sounder rural lwmg
env;ronment

(iv)  Procurement of road repair and niaintenance equipment under the Project will _
eliminate the need for costly equipment rental and materials purchases (premix), which have
been the practice in the past and which have contributed to a major portion of road repair
costs. It is.expected that this will reduce rural road repair costs per annuim in Gampaha
District by about 30% (Rs 10 million).

(v)  Strengthened transportation facilities will foster population mobility, extending the
benefits achieved under Phase I to a greater segment of the rural populatlon and further *
stimulate the rural cconomy. Opportunities for farmers to act on their own initiative wﬁl be
- enhanced, which is anticipated to provxde an 1mpetus to further development in 1ural areas.

In order to achieve implementation of the Project, it is also strongly recommended:
that the executing agency take the necessary steps to addiess its responsibilities under the
Project including (i) movement of power poles and water pipelines in preparatzon for bridge
construction works, (ii) acquisition of borrow pit sites, depot space for construction
‘materials/equipment, sites for dlSpOSElI of removed bridge components and debris in the.
course of bridge construction works and land acquismon for access roads, (111) work shop
construction, (iv) expediting of procedures for import of construction materials and
equipment to be provided under the PrOJect and (v) budgetary measuzes to cover costs to be
borne by the Sri Lankan side. . '
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CHAPTER 1 INTRODUCTION

The Government of Democratic Socialist Republic of Sri Lanka requested the
Government of Japan for technical cooperation in the formulation of a Master Plan for an
Integrated Rural Development Project for Gampaha District {Gampaha IRDP). In response
to this request, the Japanese Governient determined to conduct a Master Plan study and
entrusted the implementation of the study to the Japan International Cooperation Agency
(JICA). JICA carried out the study during 1986~87 and presented the formulated Master
Plan to the Sri Lankan Government in September 1987.

The Sri Lankan Government concluded that the Model Project for Improvement of
Agricultural Production warranted the highest priority under the said Master Plan, and on
this basis requested the Japanese Government for Grant Aid in the construction of facilities
and structures required under the scheme. As a result of the request, Phase I of the
Gampaha IRDP was implemented, resulting in the strengthening of agricultural production
infrastructure in the district. The said Phase I included construction of irrigation fagilitics,
agricultural training center and seed farm, and the procurement of farm machinery. These
efforts have served to diversify agriculture and upgrade farm productivity in the district.

The Sri Lankan Government subsequently requested the Government of Japan for
Grand Aid to implement Phase 11 of the Gampaha IRDP, aiming at establishment of various
infrastructure to improve transport capability of farm products and to upgrade the rural
living environment. Phase II is recognized as essential in promoting the mobility of both
goods and personnel, a prerequisite for extending the benefits achieved under Phase |
throughout the entire district. '

In response to this request, the Government of Japan determined to conduct a basic
design study on the Project and entrusted the study to JICA. The purpose of the Study is to
formulate a plan for construction of required facilities and procurement of necessary
equipment under Phase 1I. JICA dispatched a Basic Design Study Team (Team Leader :
Narihide Nagayo, Development Specialist, JICA) to formulate the most appropriate basic
design for the Project. The study Team visited Sri Lanka from 27 July to 30 August 1993
(35 days) during which time team members engaged in discussions with personnef of
related government agencies, and carried out studies of facilities and construction sites, and
site investigation including test drilling, survey, etc. (Basic Design Study Team members,
Study schedule, officials concerned in the Sri Lankan Government, and Minutes of
Discussions are contained in the aittached Appendices).

Findings of the field surveys and subsequent analyses were compiled in the Draft
Final Report. A JICA Draft Report Explanation Team, headed by Takeo Kai, Development
Specialist, JICA, visited Sri Lanka during 12 January ~ 22 January 1994 (11 days) and
briefed the Sri Lankan Government on the contents of the Draft Final Report,

This Final Report has been preparéd by the JICA Study Team, incorporating the
comments and observations obtained from the concerned officials of the Sri Lankan
Government on the above Draft Final Report.



CIIAPTER 2 BACKGROUND OF THE PROJECT

2-1 Background of the Project

The nation's economy is agricultural based, supported by exports of tea, rubber and
coconut, and the cultivation of rice. The primacy of the agricultural sector is indicated by
the fact that it accounts for 26.9% (1991) of the GDP, 31.4% of total export value, and
40.9%(1990) of employment. Roughly 80% of the population lives in rural areas.

The Sri Lanka Government has vigorously pursued economic development through
such projects as @ the Mahaweli Ganga Development Project, @ promotion of export
oriented manufacturing industries, @ residential and urban development, @ expansion of
~export, ® Integrated Rural Development Project. The Mahaweli Ganga Development
Project began full-scale in 1980. By now the project has almost completed the main
construction works and with remaining works comprising "soft" aspects of the project such
as reinforcement of the management of completed irigation system, active participation of
farmers in the operation and maintenance of terminal facilities built under the project, and
agricultural diversification through both upfield crops-and animal husbandry. The main
target of the project is improvement of productivity and the subsequent increase of income
of in-migrated farmers. On the other hand, the Integrated Riral Development Project has
been undertaken for more backward areas not benefited by the Mahaweli Ganga
Development Project, upon the recognition of the importance to develop and maintain such
undeveloped areas. This IRDP enjoys higher priority in the above-stated National Public
Investment Programme of the Government, together with the Mahaweli Ganga
Development Project, and as a part of the Gampaha IRDP, the Government has pursued the
Model Project for Improvement of Agricultural Production under Grant Aid Program of the
Japanese Government.

The implementation of the IRDP has improved the fundamental base of agricultural
production.

A request for Grant Aid, to take another stride for achievement of the original project
objective, was made to the Government of Japan for further upgrading of the level achieved
by the Phase I of the IRDP project, aiming at the improvement of transportation networks
for agricultural products and the infrastructure necessary for enhanced village life.

This request comprises Phase II of the carlier project, and mainly comprised
reconstruction of bridges and improvement of related access farm roads, construction of-
storage facilities for farm products and procurement of equipment for farm road
maintenance,



2-2  Qutline of the Request

The said request comprised the 3 items mentioned below:

@ Reconstruction of bridges (including improvement of access roads)

@ Construction of warehouses for agricultural produets

® Procurement of equipment for farm road maintenance

The following 18 bridges were listed in the request.

Bridge Reconstruction

Road Class

Bridge No. -Road Name

1. 1/1 bridge on Uswetakeiyama-Bopitiya Road C

2. 1/1 bridge on Paliyawatta-Lansiyawatte Road -G
3. 1/2 bridge on Averiwatte-Yagodamulla Road C.

4. 211 bridge on Averiwatte-Yagodamulla Road C

5. 213 bridge on Dalupitiya-Karagahamuna Road - C

6. 2/4 bridge on Dalupitiya-Karagahamuna Road C

7. 3/4 bridge on Ja-Ela-Oragolla Road . C

8. New bridge on Doranagoda-Udugampola road E

9. Kalawana bridge on Aswana-Minuwangoda road E
10. Esella bridge on Wedamulla-Niwala road C
11. Ogodapola bridge on Bonagota-Rukgahawala road C
12. 1/6 bridge on Mangalathiriya-Bogamuwa road C
13. 1/5 birdge on Gonahena-Ruppagodaroad c
14, 1/1 bridge on Malwana-Samanabedda road C
15, 1/5 bridge on Maiwana-Samanabedda road C
16. 1/1 bridge on Samanabedda-Walgama-Kahatagoda road c
17. 1/3 bridge on Pallegama-Ranawala-Meethirigala road C

- 18, Bridge on Hunupitiya Station Road c




Components of @ construction of agricultural warchouses, and ® procurement of
equipment for maintenance of farm roads are described below.,

Warehouse for agricultural products

A, Rice Warchouse : Planned Location - Divulapitiya in Gampaha
Capacity of Storage - For storage for 42,000
bushels of unhulled rice

B. Warehouse for vegetable and fruit:

Planned Area - Near Colombo airport

Scale - Warehouse complex,
2,005 m?, with 3
buildings including a
refrigerator.

Equipment for farm road maintenance

~ The request for farm road maintenance equipment was divided into (i) that to be
provided to the 4 Executive Engineer's Offices (EEO) of the PRDA in Gampaha which are
responsible for the maintenance of class C, D and E roads, and (ii) that to be provided to the
12 local authorities (Pradeshiya Sabha (PS) responsible for maintaining F class roads. In
principle, the EEO and the PS's would wotk independently with their own equipment
provided under the Project in maintaining the farm roads under their respective
jurisdictions.

Equipment to be provided to the EEQ's was in principle that for basic road
maintenance.

Breakdown of equipment category (1) to be depioyed to the EEQ's and category (1)
to be deployed to the PS's under the said request is as follows:

Equipment (¥) [for EEO's]

7 ton vibrating tandem roller
750 kg doublée drum pedestrian
Vibrating rolier

Concrete mixer

Medium size motor grader
Low bed trailer

Bulldozer D4 type

Backhoe loader

Plate compactor

Poker vibrator



Tamping rammer
Mechanical grass cutter
Double cab pickup

Equipinent (1) [for PS's]

Vibrator roller 1.5 ton
Tar boiler

4W-tractor with trailer
2W-tractor with trailer

2-3  Outline of the Project Area

2-3-1 Location

Gampaha District is north of and adjacent to the capital Colombo in the southwestern
part of the island. The District is square in contour, with an area of 1,399 km?. It is 40 km
north to south, and 35 km east to west,

The Free Trade Zone designated by the Greater Colombo Economic Commission is
situated on the west coast of the District to promote export oriented industries. Colombo
International Airport as well as two investment promotion zones (Katunayaka and
Biyagama) are included in the areca.

National Highway A-1 (Colombo-Kandy Road) runs from southwest to northeast through
the center of the District. National Highway A-3 runs from south to north along the coast,
passing the international airport. The district capital of Gampaha City is located in the
center of the District about 25 km from Colombo.

2-3-2 Natural Conditions
{1) Topography -

A hilly area around EL. 150 m is situated in the eastern part of Gampaha on its border
with Kegalle District. Moving westward, land elevation steadily decreases with lagoons
and marshland in the vicinity of the coast. With the exception of the one above mentioned
section in the east, most parts of the District are under 30 m in elevation. Low areas along
rivers and their tributaries are paddy field. The Maha and Kelani rivers flow along the '
northern and southern borders, respectively, and the Attanagalu River courses through the
center of the District. These rivers and their tributaries dlssect the District, establishing an
undulating topography.



. The Study area can be broadly classitied into alluvial lowland along the major rivers
(Maha Oya, Kelani Ganga, etc.) and their tributarics, and hilly terrain well dissected by
these flows, Hilly terrain roughly features two types of topography whose dividing line is
an axis running NNW-:SSE connecting Kotadeniyawa and Bopagama. To the west of this
line, erosion is well advariced and the topography is consequently extremely gentle. To the
east, the topography is shatper and characterized by monadnocks.

West of the above line, rivers meander gently as they flow westward, while to the east
sharp changes in river coursc direction occur. The topography of the eastern portion is
delineated by folding and faulting. To the east of this topographlcal dividing line, alluvial
lowlands are less often present.

) Soil

Sri Lanka is divided into the following three agro-ecological zones on the basis of
factors of rainfall, vegetation, soil and land use.

- Wet zone
- Intermediate zone
- Dry zone

These zones are further subdivided into six agro-ecological regions: very wet, wet,
semmiwet, semidry, dry and very dry. '

The entirety of Gampaha District lies within the wet-zone. Most of the district
belongs to the WL3 (wet-lowland, laterite region) classification. However, the extreme
eastern portion is WL2, while the:lagoon and estuary area in the extreme western portion of
the District is WL4 (wet lowland, ill-drained region). In general, the surface layer in such
wet lowland is soft. Standard penetration testing carried out during geological investigation
during field survey indicated N value of 0~20 for surface layer. Although surface layer
does not have sufficient bearing strength to support bridge structures envisioned under the
Project, successive layers at GL -8 m and deeper are comprised of base rock with sufﬁcnent
bearing capacity.

Soil in Gampaha District falls within the three following classifications:
— Regosols: distributed in coastal area (sand dune, etc.) _
—  Alluvial soil: distributed in lowland along rivers and streams
— Red-yellow podzolic soils: widely distributed throughout the District thh the
exception of the central area and coastal area in the west

In addition to the above, bog and half bog soils, and reddish latosols are also present.
3) Meteomlugy

Sti Lanka is located within the tropical climatic zone. Temperatures and rainfall are
governed by the monsoons. The northeastern and southwestern monsoons are referred to as -



Maha and Yala, respectively. Temperatures throughout the year are warm and fluctuate
only slightly.

Gampaha District falls within the wet zone, with annual rainfall at 1,600-2,600 mm.
Rainfall occurs primarily duting the two yearly monsoons: the Maha from September to
November, and the Yala from April to June,

Annual mean temperature in Gampaha ranges is 23°C ~ 31°C through the year, being
lower in December and January, and higher in March and April. The mean humidity is
about 81%, being higher during the rainy season.

2-3-3  Society and Economy
(1) Administration of Gampaha District

Sri Lanka is divided into 9 provinces and 25 districts. Gampaha District is located in
the Western Province. The Western Province consists of Colombo, Kalutara and Gampaha
districts. Gampaha was made an independent district from Colombo in October 1978,

Gampaha District is divided into 13 Divisions and 44 Grama Sewaka (GS). There are
1 Municipal Council (MC) and 6 Urban Councils (UC) in the District. MC's and UC's are
administratively equivalent to Divisions.

Administration is two tiered, being represented by 1) the Government Agent (GA)
who is appointed by the Ministry of Home Affairs, and 13 presiding Assistant Government
Agents (AGA's stationed in the 13 Divisions) and 1i) the District Development Council
consisting of representatives elected from each Electorate Division.

(2) Rural Conditions

(Gampaha is the most industrialized district in the country. Nevertheless, farmland -
accounts for 41% of district area. Even in the case of the GCEC industrial zone for export
oriented industries located on the coast, the majority of area is farmland. In rural areas,
there is interspersing of houscholds engaged in agriculture and those who gain their
livelikood in other sectors.

The District cbniprises both upland and lowlands. Lowlands consist of paddy fields,
and uplands are the site of residences and upland fields. Dwellings maintain home gardens
and are surrounded by coconut fields, -

- 82% of farmland is upland. Of this, 44% is coconut fields. Land holdings are
fragmented, and the average farm size is (.48 ha, Holdings of I'acre (0.4 ha) or less are
67%. Full-time farmers are few. The majority of households engaged in agriculture
supplement their income from other sources. :

Gampaha District is north of and adjacent to Colombo, the capital. Close proximity
to the capital has resulted in the development of roads, power and other infrastructure at a



relatively early date. Although the degree of development of such infrastructure is higher
on the average than for other districts, development is markedly skewed by region within
the District itself. Furthermore, facilities are largely superannuated,

(3) Population

The estimated population in 1991 in the District based on the National Census of
1981 is 1.74 million, which is 10% of the national population of 17.25 million.

The population density of 1,254 personéfkmé is second highest in the country after
Colombo. However, population distribution is uneven. It is low in the northeast and high
in the southwest, including the coastal area with the GCEC zone.

2-3-4 Social Infrastructures

Development of social infrastructure has progressed since relatively early times due to
the District's proximity to Colombo. However, facilities are old and require rehabilitation.

The road network is relatively well developed. Laterite surfaced roads are present in
villages. However, roads arc few in paddy ficld areas.

Domestic water supply in rural areas is almost totally by shallow well. However,
many wells are without pumps for water supply into the dwellings. Piped water supply
projects are being carried out at present only in limited areas such as Gampaha City,
Veyangoda and areas immediately adjacent to Colombo.

_ In the absence of public sewerage facilities, waste water from dwellings is drained by
ditchinto rivers. Toilet waste is disposed of through underground percolation. The power
prid has been developed from earlier years due to the presence of the GCEC zone in the
District. At the GS level, electrification is 48.6% in rural area and 80.3% in the GCEC
zone. At the village level, it is 44.6% in rural area and 82.8% in the GCEC zone, {1985)

Base hospitals are located at Gampaha City, Negombo and Wathupitiwala. District
‘hospitals under these are at 4 Jocations, clinics at 4 locations, and various other facilities for
a total of 58 locations. Total bed space is 1,860. This is a low rate of 1.0 beds per 1,000
population.

There are 596 general schools in the District for lower education. At the higher
education level, there is 1 general university, 1 medical college, and 5 teachers colleges.
Enrollment rate for 5-14 year olds is 88.7%, which is higher than the national average of
84.8% and the rate for Colombo of 87.1%. The literacy rate is 94.2%, which is the highest -
in the nation (national average is 86.5%). However, the drop out rate at a later age is high,
with only 30% eventually graduating from middle school.



2-3.5 Traffic Status
In Gampaha District, the increase rate in traffic volume has been much higher than the
nation-wide average, due to its location adjacent to Colombo, and industrial areas. This

rapid increase has seriously strained the transportation network in the District.

Lengths of individual roads in the district, class-wise, are as follows:

Total length Paved length
1. Class-A. : National highway 127.69 km 127.69 km
2. Class-B : Majorroad 27210 km 272.10 km
3. Class-G  : Districtroad
4, Class-D ;' District road ] 1,004.2 km 784.3 km
5. Class-E :  Municipal road
8. Class-F :  Municipai road v -

Roads below class-C are maintained at the regional and district level, but the shortage
of budgetary allocation and equipment, and the difficulty to obtain construction workers
pose problems for routine maintenance works.

Further, most of the bridges were built more than 60 years ago, and, therefore, they
are not strong enough to meet the present traffic volume. Even the widened roads still leave
problems, since bridges are not widened accordingly. These factors together constrain the
traffic system in the province. '
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CHAPTER 3 OUTLINE OF THE PROJECT

3-1 Objectives

The objectives of the Integrated Rural Development Project (IRDP) are: {o increase
farmers' income and employment opportunities; to stabilize rural life; and to alleviate
poverty through improving rural living conditions.

A careful plan that suits the features and special conditions of the area and takes into
account long-term development prospects of the area is a precondition for attainment of
these objects. '

The main features of Gampaha District are as listed below:

(1) Itis a.djacen_t to Colombo, the capital of the nation;
(2) It has an international airport; and
(3) It has the largest industrial area in the nation.

cfops than other districts. However, the rural areas of the district still suffer from shortages
of employment opportunities, a low income level, poor living conditions, etc., which are
common problems in many rural areas of the country.

The present status of the rural areas of Gampaha can be summarized as follows:

(1) 70% of the land area has already been developed, leaving no room for developing
new agricultural areas; :

(2) Small-scale farming determines the land possession pattern of this district; farms
with less than 3 acres (1.2 'ha) account for over 90% of the total agricultural land
while those with less than 1 acre (0.4 ha) account for as much as 67%;

(3) Such land possession pattern results in low productivity, low income and a desire
among the farmers to find side jobs other than farming. Due to the shortage of
employment opportunities, however, it is not easy to find non-farming jobs, which
causes the second highest unemployment rate in the country.

(4) The existing irrigation systems are very old and obsolete and the type of
farming practiced in the district is traditional and outdated. This combination is
another cause of low productivity. There is little prospect of increased agricultural
income unless some measure is taken to address this agricultural structure.

(5) Although relatively extensive, infrastructure in Gampaha District is largely very

old and obsolete. Immediate improvement of the aged infrastructure is necessary for
the development of the district.
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(6) While ranking second in coconut production, Gampaha has not yet to achieve
self-sufficiency in food.

Whife Gampaha has the largest industrial belt in Sri Lanka with output reaching 36%
of the nation's total industrial outpui, its agriculture remains small-scale with many farmers
seeking non-farming side jobs. The regional and sectoral gaps in income in the district
~ are marked, and superannuated agricultural production infrastructure and social
infrasiructure require rehabilitation and strengthening. - '

The Gampiha IRDP was formulated to address the above issues through a multi-
target approach including improvement of farm productivity, and the upgrading of
agricultural production and social infrastructures. Specifically, the said IRDP comprises (i}
a model project for improvement of agricultural production, (ii} development of human
resources, and (iii) development of social infrastructure. Of the foregoing, (i) was as the
highest priority component under the Gampaha IRDP, and was implemented during
1989~1991.

The said Model Project for Improvement of Agricultural Production was formulated
to increase farmers' income and create more employment opportunities. For these
purposes, export minor crops, upland crops, and fruit culture were introduced into coconut
fields as inter crops to achieve more efficient land use of coconut fields. Also, high yield
breeds of rice and non-rice crops were introduced into rice paddies, thus shifting to a new
cultivation system to achieve more efficient land use of rice paddies.

Model farms, various irrigation facilities including anicuts and canals, a seedling bed
center, warchouses, training and education facilities were constructed or rehabilitated under
the Model Project for improvement of Agricultural Production. Various agricultural and
cducational equipment, vehicles and so forth were provided.

The Model Project for Improvement of Agricultural Production has improved the
agricultural production infrastructure of Gampaha, and education and training of farmers
has been well under way. As a result, the agricultural production of the district has started
to increase.

It is now necessary to secure more efficient transportation and distribution of
agricultural products to cope with the increased production. Accordingly, Development of
Social Infrastructure should now be implemented as proposed in the master plan. The said
infrasiructure improvement project comprises the following:

® Reconstruction of bridges (including improvement of related access roads),
@ Construction of storage for agricultural products; and
® Procurement of equipment for maintenance of farm roads.



3-2 Study and Examination on the Request
3-2-1 Project Suitability and Urgency
(1) Improvement of Transportﬁtion for Agricultaral Products

As a resillt of Phase I of the Gampaha IRDP, Gampaha's agriculture is becoming more
diversified and its agricultural production has increased. Specifically, minor export crops
such as coffec.and pepper have been introduced while the production of traditional crops
such as fiuit, vegetables, and betel have shown increase. Thus, the important issue now is
to ensure efﬂcient transportation of these crops to markets.

~-Agricultural products from Gampaha have been shipped mainly to foreign markets
and the Colombo market. However, farmers have always béen at a disadvantage when
setting the prices of their crops because (1) the poor and rough road conditions in the
district tend to delay transportation and damage crops in iransit and (2) farmers do not have
their own warehouses, which prevent them from adjusting the timing and amount of
shipment. In order to improve such transportation conditions, it appears essential to
remove the two major bottlenecks consisting of: (a) aged, impassable or dangerous bridges
connected to farm roads; and (b) damaged road surfaces and foundations.

Tt is believed that @ reconstruction of bridges, which includes as well improvement of
-access roads; and @ procurement of equipment for repair of farm maintenance are effective
measures to eliminate the bottlenecks (a) and (b).

(2) Tmprovement of Distribution

The main markets for agricultural products from Gampaha are Colombo and foreign
markets. It is considered necessary to improve the distribution system by constructing
warehouses as well as by strengthening the transportation sy stem in order to improve
farmer income.

1) Increasing Competitiveness in the International Market

Betel and various fruits are flown out to foreign markets from the
international airport in the district. To increase farmers' income, the major
objective of the IRDIP, it is essential to maintain the prices of these products
from Gampaha at appropriate levels. The biggest problem in distribution is the
very severe time limitation imposed on transportation of products to the airport.
For instance, transportation of betel takes the following steps to ensure the
quality required by the market.
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It is desirable to complete steps (1) to (4) in one day while it is minimally
necessary to cover al least steps (1) to (3) in one day. Therefore, construction of
warchouses for keeping betel fresh through steps (3) and (4) as well as
improvement at step (2) are believed to greatly enhance distribution
efficiency. The same is true for other crops.

2) Coping with the Domestic Market

The Gampaha District has the potential advantage of its proximity to the -
market of Colombo, the nation's capital, However, the poor road conditions and
the lack of adequate processing and packing facilities prevent farmers from
making the most out of their advantageous location. The harvest seasons of
vegetables and nuts-are short, and that tends to cause a glut and low prices in
the market. Thus, it is considered necessary to have storage facilities for farm
products to avoid selling during the times when prices are low by adjusting the
timing and amount of shipment. ' '

(3) Rural Living Conditions Improvement

Itis recognized that enhancing the poor public welfare in the rural arcas of this
district is an effective means to combat poverty.

Towards this end, education in rural health and sanitation is being performed
particularly under the home economics courses at the agricultural training facilities
established under Gampaha IRDP, Phase I, and this is anticipated to contribute to upgrading
in the future of health and welfare levels through dissemination among the rural population
of basic and essential knowledge in this regard.

One reason for the low welfare level in Gampaha is the difficulty for the rural
population to’gain access to various welfare, medical and educational facilities in the
cities in the district and in Colombo. This poor accessibility is caused by low mobility
due to a poor transportation network.,  Better road conditions are a precondition for better
accessibility. '

The unemployment rate of Gampaha ranks second in the country. Although
employment spportunities are expected to increase with continuation of the Mods] Project
for Improv'ement of Agricultural Production, efforts must be made to create more
employment opportunities in the industrial areas in the district.- Since the above mentioned
low mobility is also one of the major causes of the high unemployment rate despite the
existence of the largest industrial zone in the country, improving farm road conditions is
again an essential matter. ' :

As is clearly s¢en in the above discussion, the three items: @ reconstruction of
bridges (including improvement of farm roads); @ construction of warehouses for
agricultural products; and @ procurement of equipment for maintenance of farm roads
are considered essential in addressing the aforementioned issues.
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3-2-2 Project Execution and Management

Improvement of infrastructure is regarded as a follow-up to the Model Project for
Improvement of Agricultural Production, both components being part of the Gampaha
IRDP. Implementation and management of IRDP's has been well established, with 16
such projects nationwide with support from various donor countries and international
agencies. Since the subject Project predominantly concerns road construction, the
Regional Development Division (RDD) under the Ministry of Policy Planning and
Implementation is the executing government agency. The RDD will earry out the
Project in cooperation with the PRDA, Western Province, established in 1990 and
responsible for the maintenance and management of farm roads.

Rs 400 - 500 million are appropriated annually in the national budget for IRDP's
under the national public investment plan. About 80% of the appropriation comes from
foreign aid with the remaining 20% funded by the Sri Lankan government. Of the
various IRDP's, Rs 700 million has been appropriated for the Hambantota IRDP and Rs
645 million for the Kurunegala IRDP. Reconstruction of bridges and procurement of
machinery. and equipment for (/M of farm roads will be carried out under the Gampaha
IRDP, while the PRDA continues to be responsible for O/M of f'lI'Ill roads including
bridges, and management of related equipment.

Its budget of Rs 132 million for fiscal 1993 is divided among the three districts in the
Western Province. Having the longest tota! length of farm roads, the Gampaha District
receives 47% or Rs 62 million of the budget. Maintenance of farm road comprises the
largest component of this budget, with a major portion of this accounted for by costs for
purchase of road repair materials and rental fees for road repair equipment. Procurement of
equipment under the Project will serve to greatly reduce this outlay and facilitate O/M
operations for farm road (including bridges) after implementation of the IRDP.

3-2-3 Relationship Among Similar Projects

IRDPs have been under way in 16 of the 25 districts in_ the country with support from
industriatized nations, such as Sweden, the Netherlands and Norway, and international
aid organizations, such as the IMF and the International Fund for Agricultural
Development (IFAD). The IRDP does not end when facilities are completed; it continues
to be implemented even after initial objectives are achieved. Accordingly, financial
assistance, including project operational funds are provided over an extended time
period.

Reconstruction of bridges on farm roads as envisioned under the Project is something
that has never been done under the other aid projects undertaken. However, equipment for
farm road construction have been procured. by Japan under the Project for Acquisition of
Equipment to Strengthen the Divisional Secretaries' Office (Grant Aid) and the Model
Village Improvement Project (yen credit).  Table 3-2-1 shows these machinery and

- equipment possessed by the PRDA and their deployment status.
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Table 3-2-1 Equipment Procurcd under Assistance from Japan
(in possession of PRDA, W.P.)

Iten Nos. Present deployment

Throngh NHDA in 1990 | Bulldozer t *L. . M-LR.D.P pro_]ect
(Model Village Grader 1 do
Improvement Project) Dump truck 3 do

Wheel Loader 1 “do

Road roller 1 do

Vibrating roller 6 do

Cargo truck 1 transport of bituman, etc.

: Water bowser 1 transport of water

Through PC in 1993 Bulldozer t PS's EE in Nittambuwa
{(Acquisition Back hoe 1 do
of Equipment to | Dump fruck 1 do
Strengthen the Divisional | Crusher 1 L.1.M.-LR.D.P. Project
Secretaries' Office) ‘Compressor 1 do

Breaker i do

Cargo truck 1 transport of bituman, etc.

Generator and

welding equipment 1

Concrete mixer

Pickup truck I

* (1. LM-Lewandunwa, Ittapana, Meegahatenna)

Most of these equipment are now utilized in the on-going Kalutara IRDP. These
equipment are not readily available for farm road repairs in Gampaha District. It is highly
unlikely that this deployment situation will change in the future. Thus, there w111 be no
redundancy in the equipment to be procured under the Project. -

3-2-4 Components of the Project

As discussed above, as Phase Il of the Gampaha IRDP, the Projécit comprises
components of (a) improvement of transportation for agricultural products,
(b) improvement of distribution and (c) improvement of rural living conditions.
Improvement of rural road conditions forms the core of all the three components. (a)
mostly concerns improvement of vehicle roads while (b) is intended to improve the
slorage situation of agricultural products as well as vehicle road conditions. (c), in
conjunction with (a) is intended to be achieved as a result of higher mobility of residents

Since there are many old, worn-out bridges, reconstruction of these bridges and

procurement of equipment for farm road maintenance is a comimon and essential patt of all
three components.
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3.2-5 Rc_quested Facilities and Equipment
‘The Project is composed of the following items:
@ Reconstruction of bridges (including improvement of related access
roads); - ' :
® Construction of warehouses for agricultural products; and
® Procurement of equipment for maintenance of farm roads.
Each of the above items is examined in this section.

{1) Reconstruction of Bridges (including improvemcnt of related access roads)

Item ® was tal'geted at the following 18 bridges.

Bridge Name of Road Class
Number '
1 1/1 Bridge on Uswetakeiyama - Bopitiya Road C
2 1/1 Bridge on Pariyawatta - Lansiyawatte Road C
3 1/2 Bridge on Averiwatte - Yagodamulla Road C
4 2/1 Bridge on Averiwatte - Yagodamulla Road C
5 2/3 Bridge on Dalupitiya - Karagahamuna Road C
6 2/4 Bridge on Dalupitiya - Karagahamuna Road C
7 3/4 Bridge on Ja-Ela - Oragolla Road C
8 New Bridge on Doranagoda - Udugampola Road C
9 Kalawana Bridge on Aswana - Minuwangoda Road E
10 Esella Bridge on Wudamulla-Niwala Road E
i1 Ogodapola Bridge'on:Bonagola - Rukgahawala Road C
12 1/6 Bridge on Mangalathiriya - Bogamuwa Road C
i3 1/5 Bridge on Gonahena - Ruppagoda Road C
i4 1/1 Bridge on Malwana - Samanabedda Road C
15 /5 Bridge on Malwana - Samanabedda Road C
16 1/1 Bridge on Samanabedda-Walgama - Kahatagoda Road C
17 1/3 Bridge on Pallegama - Ranawala-Meethirigala Road C
18 Bridge on Hunupitiya Station Road C

The condition of the 18 bridges was investigated to determine the urgency and
necessity of reconstruction. The result of the investigation is shown in Table 3-2-2.
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Table 3-2-2 Condition of 18 Bridges

1\1131:::!%; Length (m) | Width Cl'as:;r?dft:??:) and | Condition S::;?;ge?i

i 17.1 32 C 6.5{Deterioration - 100 years old - Necessary
Y : Both bridge piers and abutments
2 15.0 33 c 6.5 damég'e d% lg 0 years otd Necessary
3 24.3 43 C 4.7|Deterioration Necessary
4 153 4.3 c 4.5|Deterioration Necessary
5 35 4.1 Cc 5.0§Bulkheads/bridge piers damaged - Necessary
6 3.6 4.1 C 4.5 Deterioration Necessary
7 2.2 3.9 C 4.6 Deterioration-Not wide enough for]  Necessary
8 - - E 35 Necessary
9 26.6 29 g 14 l;::a;_::;er and substructure Necessary
10 13.6 26 C 42 :\i!‘(:el;r:dge across the 20m-wide Necessary
1 196 4.5 C 4.8 ?;:;;Eer and substructure Necessary
12 - - - -iRebuilt in June 1993 (Unnecessary)
{2 18.7 4.6 B(c) 5,5[B Class road .
13 18.3 4.0 c 3.0[Collapsed bridge Necessary
14 9.2 318 C 4.2|Deterioration - Not level Necessary
15 3.0 74 C 6.0|Patched-up bridge surface-Worn Necessary
16 2.2 37 C 3.9 Deterioréttion Necessary
17 9.5 3.8 C 4.5{Deterioration Necessary
18 - - - - - -
Notes:

I Bridges 1, 2 and 10 are the only ones with levees. Bridges 1 and 2. span canals,
2 Most of the bridges have protruding abutments that narrow the cross sections of flow (widths of
the streams).
3 Most of the bridges are not built on normal fully concrete abutments, but on abutments made of
piled rocks with part of their surface concreted as beam seats. _
4 Most of the bridges have no levee in the front of the abutments. These are the type of bridges whose
abutments serve as levees. :

5  Deterioration;

Corroded steel girders and weathered deck slab concrete of the bridges decrease
their bearing capacity remarkably.
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1) Bridge no. 12 was repaired by the Sri Lankan side, and there is no problem with
passage. Bridge no. 12 has been thus removed from the list of bridges to be
reconstructed. Instead of this bridge, the Sri Lankan side requested reconstruction of a
bridge connected to the Walpola ~ Mailawalana road (a national read). Having
recently been upgraded to a B class road, Lowever, this is no longer a farm road.
Therefore, it is not eligible for repair under the Project.

2) Although bridge no. 18 is connected to a C class road, the Sii Lankan side has
proposed to change it to an alternative bridge for reconstruction since it carries a
railway over a river. Upon mvesttgatlon the alternative bridge has been determined
not to meet the criteria for the current repair program. Accordingly, bridge no. 18
is removed from the bridge reconstruction list.

" 3) Investigations -have revealed that the other 16 bridges are all exiremely obsolete,
including four impassable ones. The other ones are also very dangerous. Fourteen
of t* . 16 bridges are connected to C class roads, which are connected to B class roads.
All these bridges are connected to main roads in rural areas and connected to
important routes of transportation of agricultural products to the international
airport. The remaining two bridges, which are connected to E class roads, are also
connected to important routes. In view of the importance of the bridges and the roads,
there exists a great necessity for taking immediate measures regarding these 16 bridges.

Based on the above analysis and investigation, it is determined that, of the 18
bridges, the two bridges (nos. 12 and 18) should be removed frra the list and that the
remaining 16 bridges should be covered under the Project.

(2) Construction of Warchouses for Agricultural Products
The requested warehouses are for storing rice, vegetable and fruit.

1) Rice Warchouses

The request was made to solve a shortage of warehouses for unhulled rice. The
shortage is caused by 60 middiemen buying unhulied rice not only in Gampaha District but
also from other districts. Request was for the construction of a warehouse at Divulapitiya.

In Sri Lanka, the Paddy Marketing Board has chicfly managed domestic supply of
rice while the Food Agency and the Multi-Purpose Cooperative Societies have been
responsible for distribution of rice at official rates: FHowever, since 1977 when a liberal
economic policy was introduced and promoted, the private sector has come to play the
most important role in rice distribution. The present request was made to cope with the
shortage of warehouses in the private sector.

Despite that the middlemen are farmers engaged in rice distribution on the side,
they are more professional middlemen than farmers. Also, the requested warehouse is
intended as a means to expand business by storing rice bought from other districts as
well as the Gampaha District.” [t is thus concluded that the request does not suit the
concept of the IRDP and that it is not suitable for Japanese Grant Aid, either.
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2) Yegetable and Fruit Storage

The requested vegetable and fruit storage facilities are a warehouse complex in the
airport including cold storage. Specifically:

® The proposed site is property of a private company, which buys up and exports a large
amount of agricultural products produced in Gampaha District.

@ The present request has been made to greatly increase the storage capablllty of this
company.

® The name of'the compan) is Sri Lanka Cooperanve Marketmg Federation Ltd.
(Chairman: Mr. Weerasoorya)

It is a purely private corporation under the supervision of the Ministry of Food
and Cooperatives.

Admittedly, such cool storage will increase the competitiveness of the company's
merchandise and Gampaha's agriculturai products on the domestic and international
markets. However, this is a plan to expand facilities of a private corporation. Accordingly,
it is concluded that the request does not suit the concept of the IRDP, and that it is not
suitable for Japanese Grant Aid, either, in that it lacks components focused on farmer
participation in the distribution system and on quality control.

Thus, the present request for agricultural warchouses and storage is considered
incompatible with the Grant Aid concept.

(3) Procurement of Equipment for Repair and Maintenance of Farm Roads

Equipment for repair and maintenance of farm roads are o be dcployéd to the 4
EEQ's of the PRDA (responsible for ¢lass C, D, and E roads) and PS's (responsible for
class F roads).

As ndicated in section 2-2, the foregomg equipment is classified as.(I) for EEO's
and (I1) for PS's.

Category (I) is main equipment for road maintenance, and comprises 6 types of
equipment for deployment to the 4 EEO's. In the case of category (11), 4 types of
cquipment were considered for deployment to the 12 PS's; however as 2 wheel tractors are

on hand at 4 PS's this item is to be provided for the remaining 8 PS's only.

Accordingly, (and based on the Minutes):

20



Equipment (1) [to the 4 EEQ's]

Item Number of units
A) 7 ton vibrating tandem roller 1
B)  Medium size motor grader 1
C)  Low bed trailer 1
D) Bull dozers D.4 type 1
E)  Backhoe loader 1
F)  Mechanical grass cutter 1
Equipment (II) [to the 12 PS's listed below]
Item Number of units
A)  Vibrating roller 1.5 ton 1
B)  Tar boiler 1
C)  4W tractor with trailer 1
D)  2W tractor with trailer I
01 Kelaniya Pradeshiya Sabha (AB,C,D)
02 Wattala Pradeshiya Sabha (A,B,C,D)
03 Ja-Ela Pradeshiya Sabha (A,B,C,D)
04 ° Mahara Pradeshiya Sabha (A,B,C.D)
05 Katana Pradeshiya Sabha (A,B,0)
06 Minuwangoda Pradeshiya Sabha (A,B,C,D)
07 Divulapitiya Pradeshiya Sabha - (ABCD)
08 Attanagalle Pradeshiya Sabha (AB,C).
09 Gampaha Pradeshiya Sabha (A,B,C,D))
10 Dompe Pradeshiya Sabha (A,B,O)
11 Mirigama Pradeshiya Sabha (A,B,C)
12 Biyagama Pradeshiya Sabha ' (AB,C,D)

A desire was expressed by the Sri Lankan side to review the necessary equipment
outside of that for basic road maintenance under equipment (1), and a report (PRDA
Chairman's Report) was submitted at the end of the field survey by the MPPL In this
report, the original proposal in the Minutes for inspection, maintenance and repair of
procured equipment to be performed at garages and small scale workshops to be
constructed at cach EEO was modified to be performed at a common workshop to be newly
constructed at Asgiriya, as this-was deemed to be more practical and efficient.
Furthermore, as major repair work for equipment was originally planned to be done at the
PRDA workshop in Colombo it was proposed to reduce a portion of transport equipment
and other equipment. In addition, in light of the strong need for pavement repair
equipment, items in this regard were also requested under the Chairman's Report.

As a result, ultimately requested equipment for EEO's is as follows:

Equipment I-I (for EEO's) [basic équipmem for road maintenance]
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S Type ~ Nos.
A)  8~10 ton static roller

4

B)  Medium size motor grader 4

C) Low bed trailer 1

D)  Bulldozer (4.D type) 2

E}  Backhoe loaders 4
. with extra, pneumatic hammer, breaker

F) Mechanical grass cutter ' 8

Equipment I-JI (for EEO's) [pavement re.pair equipment]

Type Nos.
A) 1.5 ton pedestrian vibrating roller 4
B)  Tar boiler 4
C)  4-W tractor with trailer 4
D)  Medium size mobile premix plant |
)  Premix paver small size with laying 1

machine

F)  Dump truck _ 4
(G)  Engine driven mobile beam vibrator 1
"H) Concrete mixer 4/3 2
) Concrete mixer 7/5 2
)] Mech_anical tamper 4
K)  Mobile tar kettle with sprayer 2
L)  Cargo truck with crane t
M)  Mobile crusher unit with compressor, 2
breaker and generator, etc.
N)  Mechanical shudge pump 4
0)  4-W double cab 2

1} Equipment I-I

Deployment of these equipment has been planned so that each EEO can :
independently manage the farm roads in its jurisdiction. The PRDA plans to set upa
workshop in the Gampaha District, where maintenance -and .management of all the
equipment will be performed. This plan is judged reasonable because it will be difficult
and inefficient to perform all the above maintenance related work at the .PRDA workshop
in Colombo, considering expected frequencies of use and transportation time. Also,
from the vicw point of giving more independence to the Gampaha district, setting up a
workshop is a reasonable plan.

Repair of unpaved road comprises the steps of (1) road surface levelling and (2)
compaction, Step (1) requires items B, D and E while step (2) requires item (A). Item F is a
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must item to maintain good road condition in this weed-ridden area. Since Item C (low
bed traiter) will be used exclusively to transport the other items between construction
sites and the workshop, one unit of item C should suffice to cover the four jurisdictions.
As for item D (bull dozer D.4 type), two units should suffice to cover the four jurisdictions.

(a) Road Maintenance and Management Condifions under EEO's

The only equipment the four EEO's possess is 4 road rollers. Moreover, all of
these road rollers have been used for over 30 years, with frequent breakdowns and
extremely poor operation rate. The equipment owned by the PRDA in the Western
Province (see Table 3-2-4) are shared by the three districts. Often deployed in other

~districts and not always available for repair in the Gampaha District, it is difficult to
meet the equipment nceds of the EEO's, As a result, the EEO's sometimes have no
choice but to cope with the situation by renting necessary equipment {rom commercial
equipment rental companies. The following data indicates equipment rental for the
Nittamabuwa EEQ between July 1992 and June 1993 regarding farm road maintenence.

Table 3-2-3 Equipment Rental by Nittamabuwa EEQ
: (July 1992 - June 1993)

Item Nomber of units and Rental fee (Rs)
rental period
1. Road Roller 5 Rollers 960,000.00
20 days per month
12 months
2. Motor Grader -1 Motor grader 460,800.00
8 days per month
' 6 months
3. Backhoe 1 Backhoe 460,800.00
12 days per month '
6 month
4. Buildozer ! Bulidozer 432,600.00
3 days per month
12 months

2,313,600.00

The types and numbers of equipment included under equipment (I-I) are necessary
and justifiable, judging from the method of road repair and the shortage of equipment, and
given the current status of equipment rental.
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2) Equipment (I-11)

Since about 80% of C and D class roads are paved, expenses for paved road
maintenance account for a substantial portion of the total road maintenance and
management expenditure of the EEO's in the district. Thus, there is a need for equipment
to perform such repair work.

Table 3-2-5 below shows details of the EEQ's' expenses for repair and management
of farm roads in the Gampaha District.

Table 3-2-5 Gampaha EEO's’ Expenses for C, D and E Class Farm Road Maintenance and Management

ERO Year . Paving Expenses Constraction | Total
"1 Materials Labor Sub-total Work
Udumgapola
91 - - - - - -
Rs 921 375,921.000 300,200.74;  676,121.74 449,490.94; 65,327.65] 1,190,940.33
(%) : {31.6) (25.2) (56.8). (37.7) {(5.5)
Rs. 937 139,127.620  133,719.36] 272,846.98 39,502.99] 49,459.50 361,870.53
(%) (38.4) (37.0} (75.4) (10.9) (13.7)
Kirindiwela ' '
91 - - - - . - -
Rs 921 372,822.16] 456,142.84] 82896500, = 85,992.00 - 914,957.00
(%) {40.7) {49.9) (90.6) (94
" Rs. 03F  204,360.69] 222,165.79 426,526.48 22,393.32 - 448,919.80;
(%) (45.5) (49.5) (95.0) (5.0) :
Negombo
Rs 91]  965,000.00! 535,000.00{ 1,500,000.00: 1,455,0060.00 - 2,955,000.00
(%) (32.7) (18.1) (50.8) (49.2) ‘
Rs. 921 6,410,000.00{ 4,107,500.060{10,517,500.00, 1,988,100.00; - 12,505,600.00
(%) (51.3) (32.8) (84.1) {15.9)
93 - - “ - - -
Nittambuwa
Rs 91 350,000.000  2,647,000.00 - 2,997,000.00
(%) (1L.7) (88.3) :
Rs, 92| 4,100,000.00; 3,412,000.00 7,512,000.00{ 2,089,900.00 - - 9,601,900.00
(%) (42.7) (33.5) (78.2) (21.8)
93 - - - - - -

For maintenance operations, the EEO's mainty depend on manual labor and, when
necessary, use equipment from a rental company, using premix as the maintenance
material purchased from a private company. It should be noted that the EEO's carry out
partial repair.

The only paving equipment the PRDA has are road rollers as shown in Table 3-2-4.
The EEQ's also have only worn-out road rollers: This poor equipment situation tends to
slow down operations and cause incomplete maintenances, resulting in increased
maintenance costs.
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~Against this background, the Sri Lankan side requested Japanese assistance in
procuring machinery and equipment: Through Japanese assistance, it is planned to
improve operation efficiency by producing premix in the district directly under PRDA
supervision, and effectively utilizing equipment for road maintenance.

{tems to be actually procured have been selected from requested equipment so
that each EEO will be able to carry out maintenance independently, while taking into
account the above situation.

Selected items are limited to ones that are closely related to paved road maintenance.
Accordingly, items for small scale transport C)and O), and items for concrete placement
(), H), 1), and N) are excluded. Since item K) can serve as item B), four units of item K)
are to be procured, excluding item B) from the selection. item E) is not selected either
because partial paving is the main maintenance work and manual tar laying can be_mofc
efficient considering the viscosity of premix. One unit of item M) is to be procured
because there is only one premix plant.

3) Equipment (II)

The following equipment are requested in this classification.

Item
A)  0.75 ton pedestrian vibrating roller 12 units
B)  Tar boiler - _ 12 units
C) 4W-tractor with trailer 12 units
D)  2W-tractor with trailer 8 units

According to the request, items A), B) and C) are to be deployed at 12 PS's and item
D) at 8 PS's (as 4 PS's already have item D) on hand). In view of the fact that PS's are
partly responsible for management of E class roads, item B) is justly needed. Item A) will
also be useful in partial maintaining of road surface while items C) and D) are essential
for transportation of materials and other related small items.

~ Since most of the road repairs are manually done under PS's and the above
requested items are all essential for efficient manual maintenance. It is thus concluded that
the plan for deployment of the items in equipment (I} is adequate.

4) Selected Equipment (At Draft Repori Explanatibn)

The selected equipment at the Minutes of Basic Design Study and P.R.D.A,
Chairman's Report explanation were as follows, :



Equipment (I-1)

Item - Number of units

A) 8-10 ton static roller 4
B) Medium size motor graders 4
Q) Low bed trailers 1
D) Bulldozers D.4 type 2
E)  Backhoe loaders with extra pneumatic 4
hammer and breaker
F) Mechanical grass cutters 8
Equipment (I-I1)
~ ltem Number of units
G) .75 ton pedestrian vibrating roller . 4
H) Medium size mobile premix plant 1
h Dump truck 4
1] Mechanical tamper 4
K) Mobile tar kettle with sprayer 4
L) Cargo truck with crane 1
M) = Mobile crusher unit with compressor, 1

breaker and generator, efc.

Note: Selected items have been assigned new reference symbols G) to M) as shown above in the order of
selection,

Equipment {I)
Item Number of units
A) 0.75 ton pedestrian vibrating roller : 12
B) Tar boiler ' _ 12
C) 4W-tractor with trailer 12

D) 2W-tractor with trailer 8

5) Additional F.quipment

Following equipment were additionally requested by the Government of Sri Lanka
during Draft Final Report Explanation. Upon the request, home office collation, analysis
and evaluation of additional equipment were performed by JICA study team. And it was
concluded by JICA study team that the request was adequate. And the equipment to be
supplied were finalized as shown in Table 3-2-6.

Ttem Number of units
i) 4W-Double cab 1
ii) Survey Instrument '
- Theodolite 2
- Levelling Set 4
- Electro Distance Meter I
i)  Mobile workshop 1
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Table 3-2-6 Equipment to be Supplied

! ltem

Basic

Rationale

At the dulsat of the field study, it was originally envisioned
to cenduct majar maintenance and repair of equipment at
a workshop in Golombo. However, the Project plan was
subseguenily modified to establish a workshop in
Gampaha district. Accordingly, of ihe equipmaent originally
lo be deployed at the 4 locations, it was concluded that
iterns {C) and (D)} could be reduced to 1 and 2 units,
raspeciively and slili cover tha enlire districl, Cenversely,
{¥) was increased to 8 units (2 at each office} to respond
10 the heavy grass cutling requirements present

Repair of paved roads accounts for the greater parl of
overall road repair expenditure by each EEQ. Pre-mix is
used for such repalr, and this is procured from the private
sector. Lengthy ransport time, excessive cost and lack of
equipment result in incomplele road maintenance and
repair. In order to overcome this, it is concluded that
equipmenl directly related 10 paved road repair is
hecessary, and focus was accordingly limiled lo such

Under the Projsct, it is envisioned that 1 pre-mix plant will
service the enlise dislrict, and accerdingly, e (M) was
reduced to 1 unit. As itea {Kj can perform the functions af
itern {B} as wel, tem (B) was eliminated, with the number
of units of {( being increased from 210 4.

Diher ilems arg to be deployed to he 4 EEQ's.

At present afl farm foad maintgnance and repair of farm
roads under the jurisdiction of the lacal aulhority PS is
done manuatly. As a result, work is time censuming and of
poo: quality. Tha numbers of equipment envisioned under
the Project is considered appropriale far upgrading work

! Minules Chalrman's Drafl
L o Report Report Dasign e
{for EEO}.
A 810 lon static roller 4 4 4 4
B. Medium size molor grader 4 4 4 Ll
i~1 | G Lowbadtrailer 4 1 1 1
O. Bull dozer D4 4 2 2 2
E. Backhos T4 4 4 4
F. Mechanical gréss cultier 4 8 8 8
) T(supplemantal equipmenty 1| o T
G. 0.75 Fon pedesirian vibraling - 4 4 4
roller
Tar boifer - 4 - P
AW Traclor w/lrailer - 4 . -
H. Medium sized mobile - 1 i 1
premix plant A A
Premix gaver, small size mobile - t -- - equipinent.
with laying machine .
1. Dump iruck - 4 4 4
L~1l Enging driven mebife beam - f -- -
vibralar
Concrete mixer 413 - z - -
Concrete mixer 57 - 2 - -
J. Mechanical tamper - 4 4 4
K. Moakbile tar kellle wisprayer - 2 4 4
L. Cargo truck wfcrane - ‘ 1 1 1
M. Mobile crusher unit - 2 1 t
Mechanical studge pump - 4 - --
N. 4¥W Double cab -- 2 - 1
0. Survey instrument -
Theodolite - -~ - ‘2
Leveling Sel - — - 4
Efectro Distance Metar - - - 1
P. Mobila workshop - - - 1
SRS I e, PV S S E—
{for PS)
A, Vibraling raller 12 12 12 12
] B. Tar bailer 12 12 12 12
C. 4W Tractor wi lraller 12 12 12 12 efficiancy.
D. 2W Tractor wiiraiter B 8 8 8
T Workshap tacls and equipment | § - 1 sat - = T
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3-2-6 Necessity of Post-l’rbject Technical Assistance

Since this Project mainly concerns reconstruction of bridges and procurement of
equipment for farm road maintenance, once the Project is completed, no further technical
assistance appears to be needed.

3-2-7 Assistance Policy

_ The analysis above of the Project indicates that the approach to achieving
objectives, its feasibility and Sri Lanka's ability to implement the Project are ail
appropriate. The policies proposed by the Sri Lankan government concerning the Project
are also found appropriate. Furthermore, there is a good prospect of the benefit of the
Project being widely spread. Anticipated effect of the Project agrees with Japan's
criferia for Grant Aid. On the basis of this analysis, it is concluded that this Project should
be implemented under Japan's Grant Aid programme.

However, it appears to be desirable to make some changes in the Project as requested by
the Sri Lankan government, which is discussed above in the sections on analysis of the
contents of Sri Lanka's requesi for facilities and cquipment. :
3-3 Project Description
3-3-1 Executing Agency and Operational Structure

Overall responsibility for implementation of IRDP's lies with the MPPL. In the case
of the subject Project, construction of facilities and procurement of equipment will be the

responsibility of the RDD of the MPPL.

The equipment and bridge facilities to be provided under the project will be
maintained and managed by the following vrganizations.

The followings are the concerned organizations:

®  Management and monitoring of the ~ MPPI

IRDP Project Office, Gampaha District
@  Maintenance of bridges and farm Road Development Authority,
roads: S Western Province |
(C, D, and E class roads) EEO, Gampaha Region,
®  Maintenance of farm roads District Office, Pradeshiya Sabha
(F class road) : (Local Authority, Gampaha Region)

The above relationships are set out in the organigram below (Figure 3-3-1):
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3-3-2 Project

The Project is to reconstruct bridges and to provide the equipment for the
maintenance of farm roads within the Project area, as a part of the IRDP.

Reconstruction of bridges - 16 bridges

Procurement of equipment for

the maintenance of - Procurement for 4 EEQ's of PRDA
farm road - Procurement-for 12 District offices of
Pradeshiya Sabhas

The implementation of the Project will improve the farm road network and the
maintenance capability of the concerned organizations, and consequently strengthen the
transportation capacity for agricultural products.

Present status of the road in the Project area is as follows:

Farm Road {Class-C, D agg I roads)

EEO Unpaved (km) Paved (km) : Total
Nittambuwa 72.4 2173 289.7
Negombo 56.5 131.8 188.3
Udugampola 48.3 193.1 241.4
Kirintiwela 427 242.1 274.8

Total 219.9 784.3 - 1,004.2
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3.3-3 Location of Bridges

Sites for bridges to be reconstructed under the Project are along small rivers in low
“areas of Gampaha District, as indicated in Figure 3-3-2.

The Gampaha District consists of 13 Prédeshiya'Sabhas. Projected bridge locations
and concerned EEQ's arc as mentioned below:

| EEO Pradeshiya Sabha Bridge No.
Negombo Wattala (O @ (5) ©6)
Ja-Ela 3
Katana 3 W
Negombo
Udﬁgampola Minuwangoda & O (10)
Diulapitiya _
Gampaha (7N
Nittambuwa Attanagalla (1
Mirigama
Kirintiwela Kelaniya
Mahara (13) .
Weke (14) (15) (16) (17) -
Biyagama

Majority of the bridges are inundated at the time of flooding (bridges No.
3,4,5,6,11,13,14,15,16,17 are inundated during flooding.)
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Fig. 3-3-2 Loeational Map for Study
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3-3-4 Deseription of the Pfajcct

Q)

reconstructed.

D

® @ e e

Bridges

Due to severe deferioration, super and substructures for all bridges are to be

Bridge sites in most cases are inundated during smatl to medium floods. The
relationship between bridge surface clevation and flood leight is shown in Table 5-1-3. In
the case of the 12 bridges for which flood records are available, only 3 due not experience
inundation during flooding. The remaining 9 are subject to watcr height at 0.5~0.9 m
-above the bridge surface during flooding.

Design Criteria

In the case of box culvert structure, the bridge is to be able to tolerate inundation
during flooding.

In the case of steel girder structure, a minimum clearance of 0.6 'm above the flood
water level is to be achieved to prevent bridge inundation.

In the case of all bridges, width is to be determined on the basis of existing road
width and importance.

In order to maximize approach safety, access road alignment is to be strazght fora
minimal 20 m distance from each bridge end.

<Reasons for adopting steel girder type>

The 10 bridges considered for this type of superstructure are 17~32 m in

iength. Conventionally, a comparison of steel girder and post tension concrete
girder superstructures is done in this case on the basis of existing conditions in site
and number of spans. Where numerous spans occur in the case of the post tension
girder type, diverting of erection equipment and savings on transport cost of girder
materials reduce overall construction cost.

In order to adopt the post tension type superstructure for the 10 bridges

under consideration, the following conditions must be met.

a.

Girder manufacturing yard is to be established at 1 location with capability
for manufacture, stock piling and transport of girders to the 10 sites. (yard
area: 1.0 ha) _

Materials for post tensioning the PC steel are required at all 10 sites.

For girder suspension following tensioning, 120 t truck crane, suspended
arm, etc. are necessary. {according to construction cost standards for civil
works, Ministry of Construction, Japan)

Transport of the above crane, and construction of access roads to site for the
same greatly increase overall construction cost. Also, suspended arm
equipment, etc, is necessary at all 10 sites.

On the basis of the above, since the subject 10 bridges are all single span,

the advantages of the post tension type superstructure are not present. Accordingly,
the steel girder type superstructure is overall cost effective.
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2) Bridge Design Features

The followings are the basic design elements for each bridge:

Bridge | Road IT;;BT 'spl:ne?;igth ,Is‘il:}izf I:;z::
no- clgss {m) structure length
1 C 2 20.0 Plate girder i7.4
2 C W;S:;y) 23.0 Plate girder 152
3 C 2 32.0 Plate girder 23.7
4 c 2 23.0 Plate girder 154
5 | C 2 | 8.0 Box culvert 3.5
.6 C 2 4.6 Box culvert 3.8
7 C 2 14,7 Box culvert 13.2
8 E 1 30.0 Plate girder -
9 E [ 32,0 Plate girder 26.9
10 C 1 10.0 Box culvert 13.6
1 C 1 32.0 Plate girder |  19.0
12 -Deleted
13 C i 8.0 Box culvert 8.3
14 C 2 22.0 Plate girder 18.9
15 C 2 57 Box culvert 4.8
16 C i 170 | Plate girder 2.2
17 C 2 23.0 Plate girder 9.6
Total 305.0 | 195.5
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(2) Equipment for Farm Road Maintenance

The equipment are grouped into two, that for four EEO's of PRDA, which are listed
in the equipment lists {I-1) [for basic road repair and maintenance] ‘and.(I-1) [for pavement
repair], and that for Pradeshiya Sabha (PS), which arc listed in the equipment list (1I). The
followings are the summary of specifications for each machine.

1) Equipment (1~1)

Ttem No. UsagélOthers Destination
A. 8~ 10 ton static 4 Compaction of subbase and | 4 EEO's
roller road base
B. Medium size motor 4 Compaction of subbase 4 EEO's
grader
C. Low bed trailer 1 Transportation of heavy PRDA (workshop)
equipment
D. Buildezer 2 Leveling PRDA (workshop)
E. Backhoe loader 4 Excavation 4 EEO's
F. Mechanical grass 8 Cutting grass and frees 4 EEQ's (2 each)
cutters

PRDA: Provincial Road Development Authority
EEQ : Executive Engineering Office
P.S : Pradeshiya Sabha
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Fguipment (1-11)

Item No. Usage/Others Destination
G. . 750 kg pedestrian 4 Compaction of subbase | 4 EEO's
vibrating rotler and road bed
. Medium size 1 Mixing asphalt PRDA {(workshop)
mobile premix and aggrepate
plant (for pavement)
I.  Dump truck 4 Transportation of 4 EEO's
construction materials
and wastes
1. Mechanical 4 Compaction of subbase | 4 BEO's
. tamper
K. Mobile tar kettle with 4 Melting and spraying 4 EEO's
sprayer asphalt
(for asphalt pavement)
L. Cargo truck with 1 Transpertation of PRDA (workshop)
equipment and
crane materials -
M. -Mobile crasher 1 Production of crushed PRDA (workshop)
unit w/ stone :
COMPrEssor,
breaker, and
generator
N. 4W - Doublé Cab i Transportation of staff | PRDA (workshop)
and materials
Q. Survey Instrument - PRDA (workshop)
Theodolite 2 Survey instrument of
Leveling Set road rehabilitation
Electro Distance Meter 1
P.  Mobile workshop 1 Site repairing car PRDA {workshop)
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Equipment (1)

Item No. Usage/Others Destination

A.750kg . 12 Compaction of 12 PS's

pedestrian subbase and road bed

vibrating roller :
B. Tar boiler 12 Melting asphalt 12 PSs

(for asphalt pavement)

C. 4W-tractor with 12 The transportation of small { 12 PS's

trailer volume of materials
D. 2W-tractor with 3 Short distance and small

trailer

8 pS's*

volume transport materials

[ ® This is ot needed for Katana, Attanagal, Dompe, and Mirigama pradeshiya sabhas ]
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3-3.5 Maintenance Plan
(3} Bridges

- The 16 bridges under the Project are located on C and E class roads. At present,’
maintenance of C, D, and E class roads and the bridges located on these is carried out by
the 4 EEQ's under the PRDA within whose jurisdiction they lie. Bridges currently under
the jurisdiction of these EEO's total 55, with a total of 3,000 culverts. Bridges
reconstructed under the Project will be maintained under the existing organizational setup.
Bridges under the respective jurisdictions of EEQ's are as shown in 3-3-3.

In maintenance of the bridges to be reconstructed, paint protection of the 10 steel
girder bridges requires special attention. Tt will be necessary to repaint these bridges once
ever 10 years, painting cost per time for all 10 bridges estimated at Rs 6.5 million. This
computes to a cost of Rs 650,000 per year.

However, procurenient of farm road maintenance equipment under the Project will
enable a considerable reduction in outlays for road repair machinery rental and paving
materials production, and these savings will be amply available for the above mentioned
bridge painting. Accordingly, the plan is concluded to pose no problems either technically
or in terms of available budget.

(2) Equipment for Farm Road Maintenance

Management of equipment procured under the Project will be performed by the
RDD of MPPI, the provineial government and PS's. Equipment (I) is to be deployed to the
EEOQ's and the equipment (I1) to the PS's. Nevertheless, it will be necessary for the MPPI,
'EEO's, PS offices and the proposed workshop to coordinate closely in formulation of
equipment usage plan to permit required flexibility for intensive deployment of equipment,
where neccssary, to work sites throughout the district regardless of the nominal deployment
ocations of items under the Project. '

Inspection, maintenance and repair of equipment (1), and (II) is to be done at the
Asgiriya workshop to be newly constructed by PRDA as described below.

Construction Plan for Asgiriya Work Shop

Objective 1 The maintenance and repair work for equipment to be
provided under the project and other related equipiment.

Location: At Asgiriya, Gampaha District, which belong to the Western
Province; approximately one acre.
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Facilities: - Service arca
- Sheet metal processing shop
- Painting shop
- Electrical work shop
- Tire maintenance shop
- Gauging and measurement shop
- Warehouse for spare parts

- Office
Manpower  {a) Mechanics 3
distribution: (b) Electricians i
(c) Operators 16
(d) Driver - 1

(e) Service Crews 5

The arrangements mentioned above will be carried out by using due budget of the
PRDA. Necessary personnel to man the workshop are to be newly employed. Where
necessary, skilled mechanics from the PRDA workshop at Borupana in Colombe will be
dispatched to train personnel at the new workshop under the Project.

As reference, the followings are the list of workers at the Borupana work shop in
Colombo:

- Type of worker No.
(2)  Mechanical engineer i
(b)  Technical officer | 1
(¢)  Mechanics 6
(d)  Machinist 1
(e}  Welder/tinker 3
® Operators - 25
(g) Greaser 5
(h)  Crusher operator 1
(1) Crusher labourer 4
G} Electrician 1
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CHAPTER 4 BASIC DESIGN
4-1  Design Policy

The bridges subject to basic design are located on C and E class roads (in Sri Lanka
roads ave classified A~F; however, this is a rough classification based on perceived road
importance rather than criteria of traffic volume, road width, road structure, etc.). Rather
than a formal set of uniform standards, a combination of British Standards and internal
standards of the PRDA are applied to bridge design.

Due to the foregoing, bridge and road standards of the Japan Road Association and
design standards of the Ministry of Construction, Japan have been applied to the design of
plate girder and box culvert bridges.

On the basis of discussions with PRDA during field survey, road width and vehicle
load were determined as follows:

2 lane bridge first class bridge load (T1.-20)
1 lane bridge second class bridge load (T1L-24)

_ The access road is to have simple pavement structure with a sub base and a sub
grade with 5cm upper base and 10cm lower base. The pavement is asphalt penetrating
macadam,

4-1-1 Width Compdnent for Bridges to be Reconstructed

Under basic design, the road width components of individual bridges were classified
into three groups according to degree of importance, in due consultation with the members
of the PRDA, the results of traffic survey and the findings of home office work. On the
basis of the foregoing, the lane number was decided. All 15 bridges except one are to be
straight bridges.
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Elements of Road Width Component for Bridges to be Reconstructed

Road width component for Load Remarks ‘
b,.-;dges reconstructed Skewed angle Class B;;t(i}ge Access road (Name of Bridge)
2-lanes {one lane for each side) TL-20
: First class
Overall width, 9.0m ( i;ﬁdg ¢) c (2) Paliyamatta ~ Lansiyawatte
(5.5m width carriageway and
1.5m width foot way) 6= 90°
Straight bridge
2-lanes (one lane for cach side) s (1) Uswetakeiyaiv’a ~ Bopitiya
Overall width, 7.7m TL - 20 C (3), (4) | Averiwatic ~ Yagodamulla
(5.5m width carriageway) (First class’ C {5),(6) | Dalupitiya ~ Karagahainuna {box
bridge) culvert)
B=90° C M Ja-Ela ~ Oragol.]a (box culvert)
Straight bridge C (14}, Malwana ~ Samanabedda {(15)
(15) box culvert)
C - {7 Pallegama~ Ranawalameethirigaia
One lane E & Doranagoda ~ Uduganipola (new
: bridge)
Overatl 6.2m TL - 14 E 9 Aswana ~ Minuwangoda
{Seccond class (Kalawana)
bridge)
(Carriageway 4.0m) g=290° C am Wudamulla ~ Niwala (box culvert)
Straight bridge C (11 Bonagela--Rukgahawala
(Ogodapola) .
C (13} Gonahena ~ Ruppagoda (box
' culvert)
C (16} Samanabedda -- Walgarna-

Kahatagoda
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4-1-2 Social and Natural Conditions Taken into Aceount in Bridge Design

(1) Uswetakeiyawa - Bopitiva bridge (C class): bridge no. 1

The bridge is located in a denscly populated area and in the vicinity of Colombo
city, crossing a channel in which these is heavy fishery boat traffic. On the one hand,
allowance of girder height from high water level should not be less than the present one,
and on the other hand, the road surface level also should not exceed the existing one if the
surrounding conditions allow due to the existing being densely populated vicinity.
Thetefore, the type of superstructure to minimize the girder height is adopted. -

(2) Paliyawatta - Lansiyawatta bridge (C clasS): bridge no. 2
‘This bridge is located at the southern vicinityl of bridge no (1), and adopts the same
design conditions. Bridge width should allow 2 lanes and a foot path, due to big traffic
volume and many passers-by. As there are, on the sea side, not only many houses but also
many important buildings such as hotel, factories, churches and social welfare facilities, a
- detour is needed during the construction period.
(3) Averiwatta - Yagedamulla (west side) bridge (C class): bridge no. 3
The bridge is located near the Colombo Airport, and a cotton mill factory and an air
force base exist along the road. The road is thus anticipated to be a main district one in
the future, based upon which the bridge width is for 2 lanes and the vertical slope of the
access roads should be less than 6%.
(4) Averiwatta - Yagodamulia (cast side) bridge (C class): bridge no. 4
The bridge is located near bridge no. (3), and the design condition is thus the same
as bridge no. (3). - '
(5) Dalupitiya - Karagahamuna (north side) bridge (C class): Bridge no. 5
The bridge is locatéd in paddy field area near Colombo. The bridge width is for 2
lanes and a detour is needed because of a number of passenger buses. On the basis of
home office analyses, bridge is to be box culvert type.
(6) Dalupitiya - Karagahamuna (south side) bridge (C class): brid'ge'no. )

The bridge is located near bridge no.(5), and the design condition is thus the same.
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(7) Ja-Ela - Oragolla bridge (C class): bridge no, 7

The existing bridge is a straight bridge with 13m long span and the access roads
have very moderate horizontal curve. In the present design, the bridge is a right bridge
with the modification of the vertical curve of the access roads. On the basis of home
office analyses, bridge is to be box culvert type.

(8) Doranagoda - Udugampola bridge (E elass): bridge no. 8

Location is at the end of a farm road far from the main road, and coconut planks are
placed across a stream in a very primitive way for the tentative use as a foot path. The
bridge width is for one lane. The design should allow for workability during the
construction period. The temporary access road for heavy machinery should be simple
pavement, that would be utilized as the new access road after the construction to increase
cost effectiveness. The length of access road on the left bank is estimated at
approximately 0.6 km.

(9) Aswana - Minuwangoda bridge (E class): bridge no. 9
The bridge is located at the lower end of a steep and narrow road. The bridge width
is for one lane due to the E class access road and rather small traffic volume. A new

access road for heavy machinery is needed due to the incapability of such machinery to
pass on the present access road. '

{10) Wudamaulla - Niwala bridge (C class): bridge no. 10
The access road is C class due to the small volume of traffic, though passenger
buses pass by. The second class bridge with a single lane is adopted for design. Bridge
structure is to be box culvert.
(11) Bonagola - Rukagahawila bridge (C class): bridge no. 11
As the river is wide and the direction of flow changes just past the bridge site at
right angle, and river slope is steep, good bank protection is absolutely needed. To
conform to the width of existing road, number of lanes is to be one.
(12) Mangalathiriya - Bogamuwa (C class): bridge no. 12
This bridge was eliminated from consideration under the Project.
(13) Gonahena - Ruppaoda bridge (C class): bridge no. 13
The bridge is located on a fari road far from the main road. A one lane, box culvert

structure is adopted due to the small traffic volume.
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(14) Walwana - Samanabedda (West side) bridge (C class): bridge no. 14
A detour is to be studied due to the large volume of traffic. Number of lanes is to be
two.
(15) Walwana - Samanabedda (East side) bridge (C class): bridge no. 15
As the access road, just on the upstream of the bridge, curves to the right at a right
angle, careful consideration must be given to road alignment. A one lane, box culvert
structure is adopted due to the large traffic volume.
(16) Samanabedda - Walgamakahatagoda bridge (C class): bridge no. 16
Area around the bridge has been excavated for clay éupply for brick production, and
as a result the configuration of the area is complicated. Bank protection is needed on the
right side above the bridge. Number of lanes is to be one.

(17) Pallegama - Ranwalameethirigala bridge (C class): bridge no. 17

Two lanes are planned due to large traffic volume. A detour is planned during
construction.
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4-1-3 River Condition

The following explains the relational height among the design height of bridge
surface, the present height of girder bottom, the H.F .1, the O.W. 1., and the status at flood .

for each bridge:

(unit: m}

. Bridge (1) }(1) - Present girder N
. ~HFEL 1) - OW. tus at flood
Bridge No. surface level bottom height ) --nr (1) - owL Sta. us at floo
i £0 @ 051 S 2.10 © 270 No ‘ggzgi’;gn a
2 " © 427 S 510 O 270 No immdiation at
flooding
- Brid face i
3 . o 060 + 0.90 o 270 ll;;e%‘if;‘t:‘ce s
4 ! e 0.50 + (.90 o 180 "
s . o 059 + 090 © 1.20 "
6 " o 0.52 + 090 © 120 "
7 " o 010 No data No data No data
8 No bridge — " " "
9 Bridge collapsed — " " "
10 -+ 9 0.34 " " 1
Girder is und
11 " O 050 G 0.15 o420 [T
; Brid eface i
14 " o 070 -+ 0.60 " "
15 " © 040 + 0.65 " "
16 “ @ 0.35 + 0.?5 M »
17 " o 070 + 0.50 . .
<Bridge No.I> <Bridge No.3> <Bridge No.11>
) ] Y H.E L.
'/ Dridge surfice level 0 j '_7i\+0 906 Y
il s T i .
Level of girder 7 A / ! .’T‘Q._-;O R HTFL
I A § 060 e E \o 0.15
0 2.10 T
,E_HF L. 04.20
_ 5270 ©2[70
O.W.L.
y O.W.L. W 7 O.W.L. N
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Flood level is an important factor for bridge design. However, data available for the
bridge sites under the Project is not based on river training planning, and should be
interpreted as simply representing past flood water levels. Furthermore, bridge sites are at
locations on canals affected by tide, as well on rivers whore the entire catchment area may
be subject to inundation. As a result, long term analysis of the runoff mechanism is
necessary. _

The space allowance under girder, the flood level, and the river cross section area for
water flow are computed allowing for the following, using the data locally obtained: (refer
to bridge design comparison table)

® The design height of girder bottom should, at least, be higher than the present level.
Girder structure and box culvert structure are to be as follows:

<Girder structure: for a total of 10 bridges>

= AtHF.L. +60cm (nos. 1,2,3,4,11,14,16,17)

»  Atexisting bank protection height + 1.0 m (no. 8)
= Atexisting girder bottom height + 1.0 m (no. 9)

<Box culvert structure: for a total of 6 bridges> _
= Above existing girder bottom height (nos. 5,6,7,10,13,15)

@  All bridges have only a single span each, while maintaining enough space for water
flow, without piers or protruded abuiment/banks as seen at present.
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4-1-4 Geological Condition Affecting the Bridge Design

Gampaha district is covered throughout with lateritic sands and clays and, in general,
granite stratum exists as a bed rock approximately i5 m below the ground level, with
adequate bearing capacity as foundation. Boring was carried out at 23 points, totaling 389
m in depth, with standard penetration test performed and core samples recovered. The depth
of prospective bearable stratum was confirmed in the process (see table below).

Upon the careful study of the test result, it was judged that direct foundations are not
suitable and pile foundations have accordingly been adopted for all abulments. The same
consideration should thus be taken in determining the foundation depth and cross section
for temporary piers, bank protection and cofferdam in order to ensure the safety of work
during the construction period.

Brdg. No. Depth Type of bed rack Remarks
excavated

1 | 21.75(21.75) | Biotite (felspathic) gﬁeiss Executed on both banks (2 Sites)
2 |2L.60 Ferrous biotite gneiss
3 14.50 (17.5) Granitic gneiss Executed on both banks (2 sites)
4 14.50 ( 16.755 Biotite (felspathic) gneiss Exe.cuted on both banks (2 sites)
5 14.70 | Granitic gneiss
6 23.40 Biotite (felspathic) gneiss
7 18.50 ' Biotite (felspathic) gneiss

8 12.50 Biotite (felspathic) gneiss
9 11.50 | Granitic gneiss
10 19.30 Biotite (felspathic) gneiss |

11 10.50 (14.5) Biotite (fel'spatllic) gneiss | Executed on both banks (2 sites)

12 14.25 (9.6) Executed on both banks (2 sites)
13 20.75 Biotite (felspathic) gneiss

14 18.50 (10.5) Granilic gneiss _ Executed on both banks (2 sites)
15 27.40 Biotite (felspathic) gneiss '

16 23.50 Biotite (felspathic) gneiés

17 9.80- Granitic gneiss
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4-1-5 General Information and Strategy for Bridge Design
(1) Status of Construction Work -

As Sri Lanka is a socialist republic, so far the Government has been the major
participant in project planning, design control, procurement and deployment of machinery
and equipment, and constmction management for big scale public projects nndef the
National Technology Corporation and the Architectural Depattment. This situation,
therefore, did not encourage private construction firms to develop their capability, and
most firms were relegated to simply supplying labourers. Though the Team observed
several buildings of 50 m's height now under cogistruction and that an emphasis has been
placed on the improvement of construction technology as observed in the use of more
construction machinery and batcher plants, the typical method is still adopting bamboo
for scaffolding and timbering, and the use of small concrete buckets.

The steel truss bridges, which were built about 100 years ago during British colonial
days across main rivers, are still being used, though all of them are extremely
deteriorated, The shortage of funds and skilled workers, a number of who are working
abroad, prevents the replacement with new bridges.

(2) Local Construction Firms

The following are top ranked contractors in terms of construction capacity on the
basis of interview survey conducted locally.

(a) Maga Engineering Limited

Address: 200 Nawala Road Narahenpita Colombo 5 Sri Lanka Tel. :566306
Activity: Civil engineering, buildings, roads, electrical & mechanical, transportation
Record : Colombo Airport New Runway & Airport Civil Work Lot II Project
~Samanalawewa Hydropower Project Lot {1

5 star hotel for Eden Lanka, Ltd. at Beruwala
Engineers: 10 _
Owned Bulldozer 1 unit, pull shovel 2 units, crane 4 units,
machinery: Dump truck 11 units

(b) State Development & Construction Corpoi'eition

Address:  No.7 Borupana Road Ratmalana Tel. :632146
Activity: Bridges, roads & highways, irrigation systems, dams
Record: 120 bridges '

Water Treatment Plant Ambatale.

Canyon Power Project penstock
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(¢) Samuel & Sons Co. Lid.

Address: 164 Messenger Street P.O, Box 46 Colombo 12 Tel. :432341
Activity: Civil Engineering, Electrical Engmeelmg, Accounts & General

- Administration Department
Number of worker:  Staff 200  Others 250
Record: 240 fi, high prilling tower for fertilizer factory,

Water tower at Lady Ridgemay Childrens' Hospital

Owned _
machinery: Pull shovel 8 units, crane 2 units

(d) Tudawe Brothers Limited

Address : 505/2 Llvitigara Mawatha Colombe 5 Tel. :583876
Activity: Civil engineering, buildings
Record: Duzury Apartment Complex

Development of Sapugaskanda Industrial Estate

Owned
machinery: Pull shovel 1 unit, cranc 1 units, truck 4 units

{e) Nawaloka Group

- Address : No.42 Negombo Road Peliyagoda Tel. :530752

Activity: Civil engineering, buildings
Record: 1,100 nos. individual housing units
Bambalapitiya Tower _
Owned Back hoe 9 units, pull shovel 7 unif, truck 9 units

machinery:  bulldozer 8 units

(3) Machinery, Materials and Labourers for Construction Work

‘No exclusive rental company for construction machinery exists. [f' needed, a
request is sent to a tocal contractor which holds the machinery. Long term rental s,
therefore, seemingly impossible. Visible is the small number of machines held by
contractors with a low rate of operation due to the age, and the shortage of spare parts
causing a long term for repairing work.

Among construction materials except cement, sand, gravel and timber, stecl
products, such as shaped stee! and reinforcing bar, etc. are all imported. Since no firm
dealing with general construction materials on a broad scale exists, investigation of
delivery schedules and material quality will be necessary when purchasing such materials

locally.

As for batcher plant there are several in Colombe city. Quallty control efforts are
properly placed, but due to the rough gradation of river gravel, the workability of concrete
is low. In comparison with Japan made cement, the local cement requires more volume
for maintaining the same strength of concrete. In addition to the surplus cement, the high
temperature of gravel raises that of the mixed concrete, requiring careful attention to
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transportation and cuting.

There arc many workers but few skilled workers. Workers with the necessary tools
and equipment for their work are extremely few. :

Use of Construction Machinery by Local Contractors

Machine

A-company

B-company

C-company

D-company

Bulldozer

Pull shovel

Wheel loader

Crane

Truck

{over 8 tons capacity)

Road roller

(over 10 tons

6 years x | unit

7 years x 1 unit

1 year x 1 unit

7 years x 2 units
5 years x 1 unit

1 years x 2 units

7 years x 1 unit
4 years x 1 unit
3 years x 1 unit
1 years X 1 unit
6 years x 2 units
5 years x10 unit
8 years x 1 unit

6 years x 1 unit

2 years % 5 unit

1 year < 1 unit

2 years % | unit

1 year x 1 unit

]

7 years % 1 unit

13years x 1 unit

24 years x 1 unit

12 years x 1 unit

15 years x 1 units

14 years x | units
7 years % 4 units
6 years x 1 unit

20 years x 1 unit
13 years x 1 unit
12 years x 2 units
10 years x 2 units
12 years x 1 units

7 years % 6 units

? years x 4 units

capacity)
4 years x 1 unit
A-company : Maga Engineering
B-company . Samuel Sons & Company Limited
C-company : Tudawe Brothers Ltd.
D-company : Nawaloka Group Of Companies
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(4) Status of Batcher Plant

There are three large scale batcher plants in Colombo, and of these, the fargest has a
capacity of 45 to 50 m*%hour and quality up to o, = 300 kgf/em?. However, transportation
time should be limited within one hour, due to the fact that more cement per a unit volume
of concrete is used, rough gradation causes lowering workability, the temperature of ready
mixed concrete is high at 32 °C, and local metcorological conditions cause disadvantages.

(a) Main Record

1) Capacity of 45 to 50 tons/hour and having experienced 900m® of continuous operation
proves the capability for the present project.

2} Compressive Strength: :
The firm's records show a maximum compressive strength of 300 kgf/em? is available.
However, careful attention should be taken for placing the concrete, allowing for
slump loss, lowered strength and workability that might arise from the temperature,
32°C at the beginning, and 34°C at the time of concrete placing (transport time: 20
min.). (refer to "Limit Temperature for Placing Concrete, T<35°C", RC criteria,
Japan Society of Civil Engineering)

(b) Quality

1) Cement volume per unit volume of concrete:
18% ~ 27% more cement is used to make concrete with strength and slump equivalent
to Japanese Industrial Standard.

2) Cement used: ‘ _ _ _ :
Imported cement, which is seasonal in available brand, is used. At the time of Jocal
survey, the cement observed was not good in quality.

3) Aggregate :
Fine aggregate is low quality with less content of finer gradation, thus the fresh
concrete has low consistency and workability, which casily causes the segregation of
concrete components.

* The above mentioned implies that careful attention should be given to the
transportation time and compressive design strength.

( Transportation Time Limit )

Unreasonably long transportation time will deteriorate the quality of ready mixed
concrete in strength as a result of slump loss, segregation and temperature rise at placing,
The transportation time of fresh concrete should be less than one hour, allowing for the
effects of quality of cement and fine aggregate on fresh concrete, and local meteorological
conditions (temperature, moisture). The following shows anticipated transportation time to
each site from the prospective batcher plant, with the consideration of each access road
condition. Accordingly, concrete mixed insitu will be used for bridges no. 10 and 17 as
transportation time for the batcher plant exceeds one hour.
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Anticipated T ion Time of Ready Mixed Concrete
( Colombo ~ Each Sitc) _

Driving Speed - :  Class A road = 40 kin/h
Class B, C, D road: 25 km/h

Total Distance in Same Road Classifications. (km ) Required
Bridgeé No. ny Total Time

A B JC0D,E B.B.E-= Distance | (min)
1 3.2 - 8.3 8.3 11.5 25
2 3.2 - 1.9 1.1 5.0 10
3 21.2 5.1 .9 7.0 28. 5 50
{ 21,2 5.1 2.6 7.7 | 29.0 50
5 7.7 - 1.9 1.9 ] 10.0 | 20
B 7.7 - 1.3 1.3 9.0 | 15
7 10,3 - 9.6 9.6 20. 0 40
8 20.5 5. 8 2.8 8.6 29, 0 55
9 15. 4 12.8 1.9 14.7 30. 0 60
10 15.4* | 25.0 1.0 26. 0 41.5 85
11 26, 5 3.6 3.2 7.0 36.5 60
13 12.2 1.6 0.6 2.2 14.5 25
14 0.6 15. 4 0.3 15. 7 16.5 40
15 0.6 15.4 1.0 16. 4 17. 0 40
16 0.6 | 21.8 2.6 | 24.4 25. 0 60
17 0.6 34.3 0.3 | 34.6 35. 5 85

{ Compressive Design Strength )

As aforementioned, it is difficult fo maintain the concrete strength more than 300
kgt/em?®. The bridges therefore have to be designed taking into careful consideration safety,
durability, and cost effectiveness.

(5) Status of PC Concrete Plant

The only factory in Sri Lanka which produces prcnstressed PC concrete products as
well is SD & CC Company, and it has the following record:



(a) Record for PS Concrete Bridge

The plant has so far produced PS concrete Beam with length ranging from 17' (5.18
m) to 53' (16.15 m). PC steel wire ¢ 6 mm is being used with wedge the method for the
embodiment of the wire.

(b) Present Status of Pre-tension PC Beam

At the t.ime of the survey, beams 52' (15.8m) lIong were being produced: compressive
“design strength was 6,000 psi (approx. 420 kgf/em?® ). 36 PC steel wires, size being ¢ 6 mm,
were used. '

(6) Road Condition

16 bridges of medium and small sizes will be constructed under the present Project,
located on the C and E class roads and within 30 km from Colombo city. The road
condition will consequently affect the construction work inevitably and seriously. The
consfruction materials will be transported starting north from Colombo city, through the
two Kandy roads, classified as A-class road, and to B-class road, and then to the bridge
sites on the C, D, and E class roads.

Since A-class roads are well designed in terms of alignment (gradient, intersections,
curve radius) and width, and are well maintained, there is no worry in transporting
materials and machinery.

On B-class road, there are some places envisaged where the road alignment (curves)
might pose a problem in carrying long material,

On C-class road, there are many places observed where road conditions such as road
alignment, width and road surface are far from acceptable conditions and consequently
would obstruct the transportation of long material. For instance, no.9 bridge has an E-class
access road with 10% gradient, immoderate curve radius, road width of only 2~3 m, and
rough surface. '

_ Such conditions are visible more or less on all the access roads.
" Though transportation constraints on the access roads are variable and thus depend

upon the bridge, it is assumed that for designing and implementation planning that 10 m
length, 3 m width, and 40 ton weight are the maximum limit for loads to be transported.
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4-1-6 Construction Matecrials and Equipment

The following are required for Project implementation:

(1) Construction Materials

From Japan

- Materials From Sri-Lanka Reason
1. Sheet pile O -
2. Rebar Not fully available in
big size O Colombo
small size O '
3. Cement O Local procurement of
. imported product
4. Sand @) River sand available-
5. Gravel o Crushed stone available
6. Form As plywosd are all
Timber form O imported, and not enough
Metal form O supply of timber locally;
also controlled size is

. needed

7. Timbering @)
Material

8. Scaffolding O
Material

9. Temporary O
Steel bridge

10. Steel plate )

& shaped steel - :

11. Concrete block @) No serious problem,
although no light block
available

12. Vinyl tube O No suitably thick tube
available.

13. Shuitering O Not locally

material available
14. Girder O do.
: material

15. Bridge O do.

~ material '

16. Fuel O
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{2) Main Construction Equipment

Machine From Sri-Lanka | From Japan Reason
1. Crawler crane O Difficulty in renting
2. Pile driver O do.
3. Vibf&hammer O do.
4, Truck crane O Major equiplﬁent

governing overall
consiruction schedule

5. Dump truck 0 Difficult to rent.

6. Truck O

7. Motor grader O Extremely difficult to

' rent

8. Asphalt distributor O do.

9. Road roller O Locally available ones
are extremely
deteriorated

10. Tire roller O do.

11. Vibrator roller O do.

12. Back-hoe ' O O Partially local rental

13. Bulldozer O O do.

14. Generator O Local product of low

reliability with low rate
of operation; needed for
the support of major
machinery
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4-2 Study and Examination on Design Criteria

4-2-1 Design Bridge Span Length

All the bridges are one span bridges.

The following are the basic design elements for cach bridge:

Rridge Effe.ctive Design Type of super- Girder

No. Width span lg.ngth structure depth

(m) (m) (mm)
1 6.5 200 Plate girder 900
2 6&;&;32)& 23.0 Plate girder 912
3 6.5 32.0 Plate girder 1,400
4 6.5 23.0 Plate girder 912
5 6.5 8.0 Box culvert 300
6 6.5 4.6 Box culvert 300
7 _6.5 14.5 Box culvert 350
8 5.0 30.0 Piate girder 1,100
9 5.0 32.0 Plate girder : I,!DO

10 5.0 10.0 Box culvert .350 )

1 5.0 32.0 Plafe girder 1100
13 5.0 8.0 Box culveri 360
14 6.5 22.0 Plate girder 912
15 6.5 5.7 Box culvert 350
16 5.0 17.0 Plate girder 700
17 6.5 23.0 Plate girder 912
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4;2-2 Design Width and Road Load

The following have been agreed to in consultation with RDA (Road Development

Authority)
Component of Road Width Grade Bridge No.
|
r 90I00
600 2750 | 2750 5001500400 Istclass 2
500 Lans 1 Lane Shoulder walkway bridge
Shoulder .
l—'—{ | | "
[.
o 7700
I ! |
. 600 2750 i 2750 500600 Ist class 1,3,4,5,6,7,
j*go(*) E l ) I bridge 14,15,17
F“' | L =
| |
=
6200
I
600 4000 500600 ~ 2ndclass | 8,9,10,11,
500 | ‘ , | bridge 13,16
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4-2-3 Free AHowance Under Girder

The following are adopted, being higher than the existing level.

Level of Girder Bottom {m) : Design level
Bridge (B}- (&) :
No. (A) Remark  |(B) Present level (m) A:I?lizlﬁi:z:f Type of shperstructure
i 496 49..6 o SO plate girder
2 50.9 50.9 0 ') plaie girder
3 49.8 51.9 2.10 e plate girder
4 - 5000 521 2.00 o plate girder
5 49.5 50.2 0.70 O box culvert
6 49.6 49.7 0.10 o box culvert
7 495 | 5035 0.85 - box culvert
8 - (50.3) Note 1} 51.3 1.00 - plate girder
9 495 50.5 1.00 - plate girder
10 49.8 19.95 0.15 -  box culvert
H 50.0 - 5095 0.95 O plate girder
13 49.7 50.25 0.55 @ box culvert
14 509 |Note2)52.2 130 o plate girder
15 50.2 5075 0.55 O box culvert
114 50.3 52.0 1.70 O plate girder h
17 493 51.10 1.80 o plate girder
(A) Surveyed with reference to te.mporary bench mafk, provided near each bridge.

Note 1) : No bridge exists, so the design height (51.3 m) is decided at higher than the present bank top level
(50.3 m) by 1.0 m. .

Note 2} : Upon local apreement with counterparts, the design height was put at 51.40 m; however, on the
basis of home office analyses, this has been revised to HFL + 0.60 m = 52.20 m.
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4-2-4 Substructure
(1) Foundation Type

As a result of test dritling survey, pile foundation is adopted for all the bridge
foundations.

Pile Type RC square pile
Length L, x = 10.0 m (Jointed piles, if longer pile needed)
(2} Abutment Type
H<5.0m Gravity-type abutment
H> 5.0m ‘Reversed T-type abutment -

4.2-5 Superstructure

The fbllowing shows the type of superstructure for each bridge.

Span range (m) Type of superstructure Bridge no. Total no.

47 <£<15.0 Box culvert bridge 5,6,7,10,13,15 6
17 <£<32 Composite plate girder bridge | 1~4,8,9,11,14,16,17 10

(1) Box Culvert
Thisisto be a submerged bridge type at H.F.L.
(2) Plate girder

Japan-made local assembling type by bolt is adopted for p'late girder, Steel is to be
finished with paint.

(3) Post-Tension Girder

Upon comparing the workability and cost effectiveness between this type and pre-
tension concrete type, it was decided not to adopt the post-tension concrete type.
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4-2-6 Comparison of 'late girder and Post-Tension Girder Type Bridges

Overall comparison of plate girder and PC girder (post-tension) is given below,

Item

Sleel girder

PC girder (post tension}

a. Girder manufaciure

- As girdet is made in Japan, rnanufactuing yard in
field s not necessary

- 1.0 ta area is required for girder manufactuting yard

- As girder is of local make, quality control is a
COncemn

Ib. Erection facitities

- Overall load ratio for steel girder to PG girder is 1:7

- Accordingty, erection facilities for steel girder are
cheaper ‘

- Erection crane requirement s less capacity than in
the case of PC girder

’ -Weight of one girder is mose than for steeilbirder,

thereby ratsing the cost for erection faciliftes
- Crane access lo siles is difficult.

¢. Marine tfans}lgﬁ

- As steel girder s to be manufactured in Japan,
maring transport cost is higher

- Although girder itself is manufaclured in the field, PC
cable, sheathing, anchoring equipment, elc. would be
shipped from Japan. Nevertheiess, shipping costs
are cheaper.

d. Quatlity control

- Girders are high qualilty, tfactory-made in Japan

- As girder is of local make, quality control is a
concem

e. Conslrucﬁdrirﬁéﬂod

- As transport is completely by ship, care i necessary
to ensure timety shipment

-Tightly scheduled construction pefiod afler arsival of
equipment and materials in Colombo can be kept lo

- Conditions are the same as for siee! girder with
regards to shipment of PT cable, sheathing, anchor

lequipment, ereclion equipment, etc.

- As girder manufacture is done locally, precise
production capacity is uncertain making it difficult to
fonmulate exact production schedule

i. Total cost

- Cheaper than PC girder

- More expensive than steel girder
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4-2-7 Access Road
{1) Composition of Cross Section
Simple pavement structure is adopted with asphalt penetrating macadam pavement for

the access road and the dimensions of subbase and road bed are mentioned below, Grass
should be planted on the backfilled slope.

?SIOO
500 , 2750 | 2750 500
500 - 500
| | _20% 2.0% | |
e = )
. /—_Eﬁmbankment [\\ - ]'/.5
l tar |

U-base(M-25) t=5cm
L-base(C-40) t=10cm

(2) Road Alignment

Road gradient should be less than 6% on run-off distance to existing road. Access
road segment connecting to bridge is to be straight, with 20 m minimum length.
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4-3 Basic Plan
4-3-1 Site and Layout Plan
(1) Bridge Design Information

Superstructure, substructure, temporary facilities, bank protection works, geological
conditions, public facilities present at site, etc. for each bridge under the Project are
indicated in Tables 4-3-1~16.

) Proje.ct Office Plan

® Consultant office
To be established at the coniractor's office.

@ Head office of contractor
The Government of Sri Lanka shall provide land for the office. Temporary office
will be prepared during the office construction.

® Individual site office -
All sites will have simple prefabricable site offices.

3) Stock Yard Plan

O Center yard ' :
The Government of Sri Lanka will provide and prepare the land for a center yald at
which main equipment and materials will be kept and maintained, and abutment
foundation piles will also be produced. :

@ Sitevard
The Government of Sn 1.anka will provide the land, approximately 200 m?, for each
site for temporary storage of rebars, forms and girders, etc.
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Table 4-3-1 Plan for Dridge Bosign and Tmplementalion
Bridee No. 1 (Uswetakeiyawa ~ DBopitiya) Distance from Lo=11. Bkm
Name ' Batcher Plant
Super- Type Composité Girder bridge Span L=20.0 m|Width [ B=77 m
Structure Number of Girders : 4 Length
Manner of | By crane (assembled girder al one Line)
laying Crane capacity 45 tons, (W =6.2t/ girder)
girdetr
Remark Design Affixing of éily waler pipe to bridge
Sri Lanka side is to remove the pipe.
Work Left side road is used for ground assembly and hoisting girders.
cxecution | Boat traffic is closed while laying girders. Boat pass made
under the bridgg while placing concrete for deck slab.
Sub- Abutment Gravity type | Foundation | R.C L=10.0m {right bank, follower
structure | type type square pile : lenglh 4. 0m)
L.=15.5m (left bank follower
length 4. Om)
Execut ion Open-cut.on the right bank (H=4.0m). Steel sheet piles on the left bank for
retaining wall. (L=5. Om)
Remark Design i Steel sheet piles are fo be uéed on the left bank for
maintaining the present traffic volume.
Work Road on the lefl side is te be widened for the pass of
_ exectition | vehicles prior to the pile driviag.
Temporary | Barth Steel Sheet Pile Type 11 Temporary
work retaining {Total length=20.0 m) Cofferdam
River For Struc- | H-beam | Loca- | Down- | Length | L= 19 m
¢rossing | passage ture | temporary bridge tion | stream
Remark Careful study should be made for path location and execution procedure.
Retaining | Structure |Wet Stbne masonry as it is. .Tota} length | L=40m { Height | H=3.5 m
wall — : - —
Execution | Coursed masonry '
|Remark | Up Lo High Flood Water Level
Geological | Depth to 12.45 (Left) |Ground | 2.45 (Left) | Soil to be | Medium sand (N=10)
condition | bearing GL—---m water |GL———---'m excavated { -
: stratum - 12.00 (Right) | level 1. 25(Right) Loose and Medium
| ' sand (N =4~14)
Public Electric 240V | Yes (upstream) 33000V | Yes
service - - - -
facilities |W. Pipe Yes (250 ) downsirean Telcom | Yes (crossing)

Others

For Design

The free allowance under girder should be compared with No. 2 Bridge.

For

execution

Minimize the demolition of the existing relaining wall.
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Table 4-3-2

Plan Tor Bridge Design and Implementat ion

Bridge No. 2 (Paliyawatle ~lansivawatte) Distance from 1. =5, Om
Name Batcher Plant
Type Composite Girder bridge Span .= 23.0 m |[Width | B=8.0 m
Super- Number of Girders : 5 Length
Structure N _ .'
Manner of | By crane (asscwbled girder at one time).
laying Crane capacity 45 tons (W = 7.61/girder)
girder ' ' _
Remark Design Setting of wallivay was made based upon discussion with
conserned- local agency. (B=1.5m)
Work Left bank road is used for ground assembly and hoisting girders.
execution |DBoal traffic is closed while laying girders. Doat pass made
under the bridge while placing concrete for deck_slah
Sub- Abutment | Gravity type |Foundation [R.C . L=12.5m (both bank, follower
structure | type type square pile length 4. Ow)
Exeéution Open cut on the llght bank (H=4.0m). Steel sheet piles on the left bank
for retalning wall. (L=6.5m) :
Rematl Design Steel sheet piles are to he used on the left hank for
maintaining the present traffic volume.
Location of the sheet piles and the distance from existing city
“{water line should be taken into account.
Work Road on the left side is to be widened fol the pass of
execution | vehicles prior to pile driving
Temporary | Barth Steel Sheet Pile Temporary | Sieel Sheet Pile Type 111
work retaining | Type H11 Cofferdam (Total lengib= 7. 5m)
(Totai length = 22.0m
River For Struc- | H-beam Location | Upstream -Length [.= 16 m
crossing | passage ture | temporary bridge
Remark Careful study should be made for path location and execution procedure.
Retaining | Structure |Left bank : Wet stoné masonry | Total |[Left bank :1=22m | Height | H=4.0 m
wall Right bank : Wet stone masonry | length | Right bank:L-28m
Bxecution |Left bank : Coffering by Steel Sheet Pile
Right bank : Slope to be gabion with 1:0.3
Remark Careful study is needed for the joint poztlon hetween the exlstlng and the
newly builtl banks, .
Geological | Depth to | GL (Ground GL Soil to be [N = 5 (loose sand and cray)
condition | bearing -12.45 m | water level -1.25 m | excavated
stratum (Right) (Right)
Public Electric 240V Yes (ﬂpstream and crossing) 33000V Yes (up and downstream)
service F : : . —
facililies | W. Pipe Yes (¢ 250 ) downslream Telcom | Yes (downstream)
Others Far Desien | Shift of btldge center line should be con31de:ed at D/D stage,

For
execution

Minimize the demolition of the existing teldlnlng wall,
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fable 4-3-3  Plan for Bridge Design and Implementation
Bridge No. 3  {(Averiwalle ~ Yagodamulla) Distance from 1.=28. Sim
Name Batcher Plant
Type Composite Girder bridge Span = 32,0 m | Width | B= 7.Tm
Super- Number of girders : 4 Length .
Structure - .
Manner of |By two cranes (assembled girder at one time).
laying Crane capacity : 45 tonsX2 units ¥ = 9.2 t/girder)
girder
Remark Pesign Shift bridee center line to the down stream by 10m for
_ adequate holizontal allingment.
Work Assemble main girder on the temporary bridge and hoist
execution into the place one girder by one girder.
Sub- Abutment | Reversed Foundation | R.C I.=T7.0 m (right bank, follower
structure | type T-iype type square pile length 3.5 m)
1.=8.0 m (eft bank follover
length 3.5 m)
fxecution |Open cul (f=3. 5m).
Remark' Design Foundation of access road due to shiftiing of bridge center line
should be considered at D/D stage.
Work Backfilling to proceed parallel with banking work.
execut ion
Temporaty | Barth No Temporary  { Steel Sheet Pile Type 111
work retaining . Cofferdam {Total length= 7.5 m for left side)
River For passage | Struc- | H-beam Location | Downstream | Lengih [ L= 30 m
Crossing and const- ture | lemporary .
ruction work bridge
Remark Launching erection is adopted., wiih the provision of a tm width of temporary
bridge. _
Retaining ! Structure {Wet stone masonry Total length{ L=113m | Height | HH=4.0 m
wall : & steel sheet piles to be
rema ined.
Execution | Coffering with steci sheet ﬁiles.
Remark _
Geological | Depth to '8.45'(Left) Ground 1.60 (Left) |Soil to be [N = 3 {loose sand)
condition | bearing GL—--—--m water  jGL—--=-m _ TR R R TR I RIS
stratum 8.00 (Right) | level 0.70 (Right) | excavated |N =1 (loose clay)
Public Electric 240V Yes (upsiream) | 33000V | Yes. (upstream
service — - - ot ' _
facilities | W Pipe No Telcon Yes (downstream)
Others For Design | To include gabien and sheet pile works for bank protection. Standing lcngth
of sheet pile is high, requiring study at detailed design stage.
For Access road is needed due o simulianeous execution of No. 3 and 4.
execution .
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Table 4-34

Plan for Bridge Design and implementation

Bridge. No. 4 (Averiwatte -~ Yagodamulla)-. Distance from L =29, Ok
Nama : Batcher Plant
Type Compasité Girder bridge Span L=23.0 m|Wdh | B=77T m
Super- Number of Girders : 4 Length
Structure -
Manner of | By crane {assembled girder at one time).
laying A crane capacity 45 tons W=179 t/gllde!)
girder
Remark Design
Work | Ground assembly and laving of girder will be donc.on the left
execution |side bank.
Sub- Abutment | Reversed | Foundation R L L=6.0 m (right bank, follower
structure | type T-type type square pile length 3.0 m
L=6.% m (eft bank follower
length 3.0 m)
Bxecution {Open cul (f = 3. Om)
Remark Design --
Work Demolition of the existing bridge should be made after
execution | completion. '
Temporary | Barth No Temporary | Steel Sheet Pile Type 111
work retaining Cofferdam | (Total lengib= 6.5m for both sides)
River For construction | Struc— | H-beam Location Upstream | Length | L== ._
crossing work and passage fure | lemporary 30 m
. ‘bridge
Remark Launching erection is adopted, with the provision of Lemporary pier. (¥=6 m)
Retaining Siructuré' Wet stone masonry Total length {L = 44 m | Height jH = 3.0 m
Execution Coffering with sleel sheet piles.
Remark - _
Geological | Depth to 9.00 (Left) | Ground 2.30 (Ieft) Soil to be | N ="3 (hard cray)
condition | bearing s Water |GL—------ excavated :ld(mldlum sand)
stratum "~ 9,00 (Right) | Level No data (R1gh£)
Public Blectric | 240V | Yes (upstream) 33000V | Yes (upstream)
serviee [ -
facilities | W. Plp? No | Telcom | Yes (downstream)
Others For Design | A laundaly facility, on the right bank upstreanL should be
preserved as it is.
for Accesss is needed due to simultancous execution of No.3 and 4.
execution
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