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CHAPTER 1 GENERAL

1.1 Introduction

The Government of Sri Lanka (GoSL) manages 4,200 bridges around the whole of the country.
Actua management has been done by Road Development Authority (RDA) as the responsible road
administrative organization for GoSL. They have recognized that there are many old bridges which
need to have rehabilitation/reconstruction and also enhancement of the load capacity in those
locations where there has been significant increase in traffic volume due to the country's recent strong
economic growth. GoSL requests the assistance of The Japan International Cooperation Agency
(JICA) in order to improve this situation and also for JICA to send a study team (referred to as the
Study Team) to investigate the above situation.

During the preliminary investigation, it has been realized that the average age of the bridges are
higher than those of in Japan. Thisis one of many factors influencing this situation. It is necessary
for the Study Team to consider the way of rehabilitation and reconstruction of these bridges and also
to request GoSL to improve the present system of operation and maintenance for bridges.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.

1-1



DATA COLLECTION SURVEY ON PRIMARY BRIDGES ON NATIONAL ROADS AND MAINTENANCE SYSTEM OF BRIDGES
FINAL REPORT

1.2 Objective of Study and Scope of Work

JICA has supported RDA in strengthening the road network of the country, in which the bridges are
critica component. Preceding this study, RDA required JICA to investigate 164 bridges aong the
main national road which require rehabilitation works.

The main objective of this study is to execute the investigation of bridges as the request of bridges as
the request of RDA, and make advice after screened to rehabilitation or reconstruction these bridges,
also including study the issues for reconstruction works.

In addition, it is necessary to propose the improvement plan for operation and maintenance system of
bridges.

As the above the Survey was executed as the following principle.

A. To verify the prioritization criteria and long list of bridges requiring urgent rehabilitation
and to justify the locations where new bridges to be constructed.

B. To study the condition and requirements for rehabilitation/construction of the prioritized
bridges

C. To study the current procedures and status of bridge maintenance in RDA

D. To study most effective means for JICA assistance for bridge rehabilitation in Sri Lanka

1.3 Deviating Study Conditions from TOR (as of May 2012)

Initial TOR of the study was focused on bridges along Class-A roads. However, originally proposed
bridges from RDA included Class-B and others.

Therefore, numbers of target bridges are increased.

Also RDA did not have sufficient information on most of the existing bridges. The Study team had
to spend more than 1 month to collect all necessary information on bridges before site reconnaissance.
Further reasons for urgency of reconstruction or repair of RDA requested bridges have not clearly
described, it needed further study to make sure RDA'’s selection

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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1.4 Contents of Final Report

Reporting of site reconnai ssance and some recommendations for implementation of the project.

Chapter 1 GENERAL
Background of the study, Objectives of the study and location map of selected bridges.
Chapter 2  RECONNAISSANCE SURVEY OF PROPOSED BRIDGES

Selection of survey target bridges. Reconnaissance of bridges.

Chapter 3 IDENTIFICATION OF THE BRIDGE
FOR REHABILITATION AMONG THE RDA PROPOSED BRIDGES

Identification of bridges based on observations of the reconnaissance

survey and the environmental study

Chapter 4 SRI LANKAN LAWS AND REGULATIONS OF ENVIRONMENTAL
AND SOCIAL CONSIDERATIONS

Environmental and social survey of selected bridges
Chapter 5 PRIORITIZATION OF SELECTED 37 BRIDGES

Based on traffic condition and soundness of structure and so on evaluate prioritization of bridges.
Chapter 6 BRIDGE PLANNING

Present condition of bridges in the National Road Network in Sri Lanka and recommendation for
new construction of bridges

Chapter 7 POSSIBILITY OF JAPANESE ADVANCED BRIDGE TECHNOLOGY
AND KNOW-HOW FOR STEP LOAN

Recommending bridge project under STEP loan In the project Japanese consultant and contractor
will show you advanced bride technology to Sri Lanka.

Chapter 8 COST ESTIMATION OF BRIDGE CONSTRUCTION
Cost estimation for bridge construction
Chapter9  PROJECT IMPLEMENTATION
Construction lots, construction schedule, implementation organi zation
Chapter 10 MAINTENANCE MANAGEMENT OF BRIDGE

Present condition and problems of Maintenance Management of RDA, and Proposition to
improvement the problems

Chapter 11 SUMMARY OF LOCAL SUBCONTRACT REPORTS

Summary of Geological Survey, Social environmental Survey, Hydrologica Survey Traffic
Counts
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15 Comparison of Proposal and Achievement
Table 1.5-1 Comparison of Proposal and achievement
Iltems Proposal (June 2012) Achievement
214 Issue—1: Activity - 1 In order to cover whole Sri Assigned 03 teams to get reconnaissance data
Study Damage types Lanka , within a short period from 2™ to 12™ August 2012
Issues and causes by 3 reconnaissance teams to be in north, east and south/west areas.
bridge types arranged to carry out work Reconnaissance was done based on the
pP2-8 parallel and efficiently negotiations with RDA, JICA and study team for
P2-10 In order to cover follow-up the selected requested bridges from RDA.
request, additional 7 nos bridges were inspected from 29" August
reconnaissance was carried 2012 to 30" August 2012.
out two times by JICA Team. 4 nos bridges were inspected on 16" October
2012 and 4 nos bridges were inspected on 21
October 2012.
In order to unify the At 31% July 2012, RDA counterparts, local
observations in each team, engineer and study teams attended to OJT.
OJT (on the job training) will Each official was provided a uniform for easy
be done beforehand recognition.
Activity -2 In visual inspection, 4 grades RDA evaluation standard of ratingl-4 was used
of damages used in RDA on inspecting damage bridges.
evaluation standard to be
adopted which will help to
understand the condition of
bridge easily
Activity -3 Format of Bridge Improvement Format of bridge inspection was prepared, based
Study” held in 1996 is to be on the “Bridge Improvement Study” done in 1996
adopted for Bridge inspection. by RDA
During site reconnaissance Cooperation among the counterpart engineers
period, collect and report daily from RDA Head office and PD, CE offices in each
information to project office in district were obtained during the data collection
Colombo and update the
information
Activity -4 Prior to site reconnaissance, Inspection forms were explained to RDA and

confirmation for the inspection
form is to be received from
RDA

received approval

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.

and Landtec Japan, Inc.
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Items Proposal (June 2012) Achievement
2.1.4 Issue —1: Activity -5 JISI repair/ reinforce To be done
Study Damage types reconstruction system will be
Issues and causes by used to compile all the data.
bridge types
P2-8
P2-10
Issue -2 : No any special comments To be done. In DFR will show the study summary
Establishment
of Bridge
Maintenance
system in RDA
(P2-10
P2-11)
2.1.5 @) RDA Bridge database List was updated based on latest inspection
Basic Draft work results of bridges of more than 30 m in length on
Concept schedule A, B class roads and submitted to RDA Planning
and Division
Technical selection of Abstraction of 365 nos Number of bridges which were requested by RDA
target bridges, more than 30m bridge was 184 nos out of which 84 nos were more than
bridges in length, from RDA bridge 30m in length.
each work database
stages Prioritization of selected Reconsidered the targeted 79 bridge sites.
(P2-12) bridges are to be based on Priority rank was established as follows;
observations at site, urgency Priority 1A : 37 (to be reconstruct)
and necessity
Priority 1B : 8 (to be reconstruct, remoe area)
Priority 2 : 13 (to be repaired or reconstruct in
future)
Priority 3 : 21 (to be no urgency)
Evaluation of environmental Under the priority 1: it is excluded which was
conditions Extraction of affected due to environmental issues.
environmentally affected
bridges

(2) Speedy and efficient site reconnaissance

37 nos bridges were finalized.

To make site reconnaissance survey efficient, 03
site reconnaissance groups were arranged.
Hence, it was completed within the targeted time

frame

(3) Grouping of environmentally affected bridges

on environmental conditions.

Interim Report 2

(4) Visual explanation of inspection results

Final report

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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Items Proposal (June 2012) Achievement
2.1.6 (1) Close cooperation Areas banned due to safety parameters, in
Basic with JICA head office Northern areas, were an adequate issue. Under
Concept and JICA Sri Lanka office the instructions of JICA Sri Lanka office it was
completed without any trouble
Operation (2) Cooperation with RDA counter part Data collection and study office was located
of study closer to the RDA Head office. Hence, Regular
communication with RDA planning division and
other related divisions could be done. Study work
is done under RDA's self- efficiency
(3) Utilization of selection of good local firm Selected firms are within the criteria
to sublet local survey works
(4) Safety measure Especially safety measure in northern area in Sri
Lanka. Under the instruction of JICA Sri Lanka
office, site reconnaissance work was completed
without any trouble.
221 General understanding of study issues and Required necessary information were obtained
Implemen- review of relating conditions from Planning Division of RDA .
tation of
study
2.2.2 Work Relating information List of requested bridges were not fulfilled within
Steps of in Japan the work period in Japan,
implemen- | (Preparation final requested lists were received
tation of / Inception from RDA on 26™ July 2012.
study report) Inception report Submitted to JICA on 17" July 2012.

Local subletting firms and TOR for work

Selection of Local firms are in progress

Cooping Policy meeting

held at JICA

The meeting with JICA head office
was held on 17" July 2012.

Selection

of representative bridges

Target bridges more than 30m bridge length was
decided at the meeting held

on 31% July 2012,

with RDA Planning Director, Mr. Bandara,

Mr. Yusa from JICA

and Mr. Takaura from Study team

Explanation of Inception report to RDA

Inception report was approved

by RDA on 26" July 2012.

Site Survey Site reconnaissance was done
from 2™ to 12" August 2012 by 03 teams
Prioritization Based on observation of site reconnaissance,

priority bridges were finalized

Site survey of 01* group bridges

Same as (2)

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.

and Landtec Japan, Inc.
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Items Proposal (June 2012) Achievement
222 Work 01* group bridges cost estimation Draft cost estimation was done based on the
Steps of in Japan existing design results available in RDA
implemen- (Preparation Confirmation of environmental conditions Interim report 2
tation of / Inception Interim Report 1 Submitting in September
study report) 02™ Group bridge sites reconnaissance Interim report 2
Submission of Interim report 2 Submitting in October
222 [3] Main issues are as follows
Methodolog | 2™ Site Maintenance system of RDA
y of the Reconnaissanc | Cooperation of Head office and PD,CE offices
study e Local contractor’s capacity of bridge
(Maintenance | construction

repair method)

Based on the result of survey proposed
improvement plan and probability of

assistance from JICA

[4]
Draft Final
Report

Based o n the result after 1% and 2™ site
surveys, bridge construction and maintenance

of bridges confirmation and explanation to RDA.

submitted in late february

(3]
Work in Japan

Official from Japan office cooperate with study
team in Sri Lanka and supporting in compiling

data and preparing of reports

Staff of 3 JV firms in Japan work cooperating

manner with the study team in Sri Lanka.

[6]
Preparation
and submission

of Final Report

Source) Study Team

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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Work Schedule (Comparing Actual Work with Planned One)
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1.7 Bridges Proposed by RDA

The Study Team received a list of 164 bridges proposed by RDA on 26" July 2012. Table 1.7-1
shows “164 nos Bridges Proposed for JICA by RDA at Start of Survey”. The table consists of
bridges not only on Class-A and Class-B roads but also on Class-AB roads and on a Non RDA road.

As mentioned 2.1, following bridges are added to the 164 nos of bridges.
1) Additiona Bridges proposed by RDA provincial office during the survey: 6 nos
2) Additional Bridges proposed by RDA in August after the survey: 7 nos
3) Additiona Bridges proposed by RDA in October: 8 nos

In addition to the 164 bridges the above 21 nos were requested. However one bridge ( N0.113) in 2)
were aready counted in the first 1564 bridges, therefore final nos of proposed bridges were 184 nos.

Table 1.7-2 shows 1) and 2)
Table 1.7-3 shows 3)

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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DATA COLLECTION SURVEY ON PRIMARY BRIDGES ON NATIONAL ROADS AND MAINTENANCE SYSTEM OF BRIDGES
FINAL REPORT

Table 1.7-1 164 nos Damaged Bridges List Made by RDA

. Proposed
Inventol Bridge No. of . N g - : - .
o " | Road No. Road Name Nog O_L (m) [O_W (m)| C_W (m)| &> °'| Bridge Name | Type of Bridge | Existing Condition | Province District Nos. of | EEDivision
) ) P lanes
1 B413 ;:’::“mb”'a -Rikiligaskada- | ), 38.50 560 4.80 3 | Padiyapelella Bridge Arch Weak & narrow Central | Nuwara Eliya 2
2 pagp  |@ndehandiya - Adikarigama - 35/10 35.00 520 2.80 Weak & narrow Central | Nuwara Eliya 2
- Loggal Oya
3 B122 |Galagedara- Rambukkana 3r 14.80 430 430 2 | KawdallaPalama RCS Narrow Cental Kandy 2
4 B122 |Galagedara - Rambukkana 121 19.70 520 3.80 1 Ra'"";:::za Ora RSJ/BUC Narrow Central Kandy 2
5 B274 | Matale- lukkumbura-Pallegama | 2/8 27.40 420 530 1 | Kaludewala Palama Weak Central Matale 2
6 B274 |Matale- lukkumbura-Pallegama | 9/8 26.00 470 430 3 Deliwala Palama Weak & narrow Central Matale 2
7 B274 |Matale- llukkumbura-Pallegama |  13/3 | 10.40 6.10 580 1 | Dikkumbara Palama Good Central Matale 2
8 B274 |Matale- lukkumbura-Pallegama | 22/ 10,00 6.40 6.40 1 |Bambaragala Palama| Good Cental Matale 2
9 B274 |Matale- llukkumbura-Pallegama |  22/3 | 10.30 6.40 6.40 1 |Bambaragala Palama| Narrow Cental Matale 2
10 B274 |Matale- lukkumbura-Pallegama | 377 | 19.90 430 400 5 Narrow Cental Matale 2
Katu tota - Mad: la -
11 B205 |Rawgasto awala 2813 19.70 450 220 2 Steel Weak & Narrow Central kandy 2
Bambarella
12 poos  |Kawgastota - Madawala - 28/8 9.30 460 460 2 Steel Weak & Narrow Central Kandy 2
13 B377  |Pujapitiya - Aawatugoda a4 15.50 4.00 350 2 Ovissa Bridge Concrete Weak & Narrow Central Kandy 2
14 B317 |Nawalapitiya - Dimbula an 12.20 450 4.00 2 Steel Weak Central Kandy 2
15 aagps | Peradenia - Badulla - 2411 | 14900 | 7.40 470 12 Mahapalama ST-RS) Narrow Easten Easten 2 Ampara
Chenkaladi (PBC) : ‘ g P P
16 New |\ atiwi Kokilai Pulmoodai Road | New | 200.00 Kokilai bridge New Bridge Eastem | Trincomalee 2
Bridge Construction
17 Anpos |Ambepussa - Kurunegala - 18471 36.40 5.80 3 | Palampataru Bridge ST-RSJ Weak Eastern | Ti p) T
Trincomalee (AKT)
B thurai - Malkampiddi - )
18 Bag3 | >ammanthural ampiddi 312 3230 4.90 210 3 Pallaaru Bridge Weak & narrow Eastern Ampara 2
Deegawapiya
19 B187 |Kalmunai- Chavalakadai a3 35.00 530 480 4 | Kiddanki Bridge - 1 Concrete Weak & narrow Eastemn Ampara 2
20 Aaops | Peradeniya - Badulla - 24313 48.00 470 450 5 ST-TR Narrow Eastern Ampara 2 Batticaloa
Chenkaladi
21 AR031 |Karaithivu-Ampara 21 620 52 52 1 con low elevation Eastemn Ampara 2
22 AR3L |Karaithivu-Ampara 12 820 45 45 1 con Narrow Eastemn Ampara 2
23 AR028 | Anuradhapura - Padeniya son | 15700 | 870 7.40 5 Kala oya Bridge Concrete Narrow North Central | Anuradhapura 4 Maho
24 ABpag |Mahivangana - Dimbulagala - 7213 12.80 430 370 6 RCC Weak &Narrow | North Central | Polonnaruwa 2

Dalukkane

25 anp11 | Varadankadawela Habarana 2206 17.90 6.15 550 2 Batu Oya Bridge RCC Weak North Central | Polonnaruwa 2 Habarana
Tirikkondiadimadu

26 A1y |Varadankadawela Habarana 7801 35.50 6.70 525 3 Kotaleeya Bridge STRSJ Weak North Central 2
Tirikkondiadimadu

27 a1y |Maradankadawela Habarana 82/3 62.00 6.80 5.00 5 500 Feet Bridge STRSJ Weak & Narrow | North Central 2
Tirikkondiadimadu

Madatugama Pubbogama

28 BS56 6/ 10.00 7.35 Weak North Central | Anuradhapura | 2
Andiyagala
29 pssg | Vadaugama Pubbogama 132 21.20 5.00 Narrow North Central | Anuradhapura 2
Andiyagala
30 B182 |Kalawewa - Awkana ar 35.00 5.00 450 1 Causeway Causeway Narrow North Central | Anuradhapura 2
31 B282 |Medawachchiya - Horowopotana | 10/ | 12.00 400 400 2 RCC Weak & Narrow |North Central | Anuradhapura 2
32 B282 |Medawachchiya - Horowopotana | 1022 | 12.00 490 443 2 RCC Weak&Narrow |North Central | Anuradhapura | 2
33 B282 |Medawachchiya - Horowopotana | 15/ | 23.20 480 410 3 RCC Weak&Narrow |North Central | Anuradhapura | 2
3 AR029  |Vawiniya - Horowopotana 2866 | 2830 9.90 465 4 | Vented Causeway RCC Good (BailyBridge) [North Central | Anuradhapura | 2 "
35 AA029  [Vawiniya - Horowopotana 203 | 2830 9.90 Good (Baily Bridge) [ North Central | Anuradhapura 2 .
36 B282  |Medawachchiya - Horowopotana | 1/3 26.90 985 550 Causeway Weak North Central | Anuradhapura 2
37 AA029  [Vawniya - Horowopotana 181 | 1630 7.30 612 Causeway Weak North Central | Anuradhapura 2 "
38 BO60 |Bogahawewa - Pulmuddai an 50.00 550 540 1 Causeway Weak North Central | Anuradhapura 2
39 BS64 |Otappuwa lhalawewa 102 | 3500 | 1200 7.60 1 Causeway Weak North Central | Anuradhapura | 2
40 pagy |Sacred CiyRoad, 112 24.40 410 365 8 | Malwathu Oya Bridge RCC Narrow North Central | Anuradhapura 2
Nochchiyagama
Kahatagasdigiliya -
a B538  |Rathmalgahaweewa - 202 | 4100 7.10 Weak North Central | Anuradhapura | 2
Kivlekade
a2 B517 |Dehiattakandiya - Aralaganwila 31 40.50 9.00 7.00 3 PSC Beams on Weak North Central | Polonnaruwa 2
Screed Concrete
43 AR028 | Anuradhapura - Padeniya 754 | 9270 800 435 3 | Deduruoyabridge ST-TR Narrow North Western| ~ Kurunegala 4 Maho
- . North
a4 B243  |Kuliyapitiya - Hetipola 84 18.20 655 515 1 [Buthgamuwa Palama Corrugated Plates Weak woatem | Kurunegala 2
- - North
45 B2 [ sz | 3755 420 330 1 | Meeliyadda Palama ST-TR Weak & narrow v | kurunegara 2
New |Across Deduru Oya (Closed o New Bridge North
46 Bridge |Rasnayakepura-Kadigawa Road)| " 100.00 Kadigawa Bridge Construction Western Kurunegala 2

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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N Proposed
Inventol Bridge No. of -
No Y Road No. Road Name Nog O_L(m) |[O_W (m)|C_W (m) Span Bridge Name Type of Bridge | Existing Condition | Province District Nos. of | EEDivision
i lanes
Nik: tiya - Mol I - North
a7 B326 | Kaweratya- Moragollagama 1215 8.40 8.00 5.40 1 Koonwewa Bridge RCC Weak o Kurunegala 2
Siyambalangamuwa Westen
8 B379  |Putalam - Marichchikadai o 3000 | 1100 | 820 6 Mee Oya Bridge RCC North Western|  Puttalam
49 B379  |Putalam - Marichchikadai 1601 2000 | 1100 | 820 2 RrCC North Western|  Puttalam
50 B379  |Putalam - Marichchikadai 302 2500 | 1100 | 820 North Western|  Puttalam
51 B379  |Putalam - Marichchikadai 321 | 11000 | 1100 8.20 North Western|  Puttalam
52 B379  |Putalam - Marichchikadai 3312 2500 | 1100 | 820 North Western|  Puttalam
53 AR003  |Peliyagoda - Puttalam o214 | 4280 540 540 4 RSJ-RCC Narrow W’;‘::‘ehm Putalam 4 Chilaw
) Ratambala O North
54 AA003  |Peliyagoda - Putialam 9472 42.80 6.10 5.40 4 atambala Oya RCS Narrow °! Puttalam 4 Puttalam
Bridge Westen
ComsTUTToTOT -
55 New 15 idge across Nantikadal New 114.00 New Bridge Northern Mulative 2
Bridge Construction
L
Construction of
Ne New Brid
56 ®W  |\WaduwakkalBridge across New 418.00 low Bridge Northern Mulative 2
Bridge v Construction
Nantikadal Lagoon
Construction of Chundikulam )
57 New 15/idge No. 3 (between main New 16.50 New Bridge Northern Mulative 2
Bridge ° ° Construction
crossing and Kadaikadu)
- Mannar -
58 A014 s | 3420 3.00 3.00 3 Weak & narrow Northern Vawniya 2 Vawniya
Talaimannar
59 AB020 |Jafina - Point Pedro 212 | 7300 | 1053 7.35 2 Weak Northern Jaffma 2
60 ABpzg | VAluKkalraru-Punguduiwi- New | 300.00 Northern Jaffna 2
Kurikadduvan
61 ABp3g | VAluKkalraru-Punguduiwi- New | 200.00 Northern Jaffna 2
Kurikadduvan
62 ABO17 |Jafina-Manipai-Karainagar New | 380.00 Northern Jaffna 2
Pall aru Bridge with
63 032 |Navakkuli - Kerativu - Mannar (59+610) | 35.00 10.20 820 1 ali aru Bridge wi Northern Mannar Mannar
Causeway
64 AA032 | Navakkuli - Kerativu - Mannar (32+540) |  60.00 10.20 820 2 Nachehikuda Northern Kilinochchi Killinochchi
Causeway
65 AR032  |Navakkuli- Kerativi - Mannar | (71+660) | 40.00 | 10.20 820 Kalliyadi Bridge Northern Mannar Mannar
Ty =R
66 B403 |Marichchukaddy Southcoast 70 3000 | 1100 | 820 Aru-Kuli Causeway Weak Northern Mannar
"
TThaliady - Arpp -
67 B403 |Marichchukaddy Southcoast 302 | 6000 | 1100 820 Kal Aru Causeway Northern Mannar
Road
68 B390 r;;f;p”'a - Palawela - Karawita | ¢ 24.70 520 220 1 Kotamulla Bridge Square Weak & narrow Saba‘;’fam Y] Ratnapura 2
69 AROOT é‘ﬂ;:awe"a - Hatton - Nuwara 38/3 65.00 9.20 7.25 4 Kiulgala Bridge PSC-PRE Weak Saba‘;jfa'"” Kegalle 2 Ruwanwella
Kegalle - Bulathkohupitiya - Sab
70 Anp21  |fegalle - Bulathkohupitiya 2215 20.80 420 370 2 Aawathura Bridge ST-RSJ Weak & narrow abaragamu| o qalle 2 Kegalle
Karawanella wa
7 B408 |Talduwa - Meewitigammana 512 120.20 7.30 525 6 Kelani PSC-POS Weak Saba\f:am“ Kegalle 2
72 B093 |Dehiowita - Deraniyagala - Noori | 14/3 20.00 475 475 2 PSC-PRE Weak & narrow Saba\f:am“ Kegalle 2
73 Aoz |R@galle - Bulathkohupitiya - 15 17.70 12.80 9.20 1 Welimannathota PSC-PRE Weak Sabaragamu |\ o ooye 2 Kegalle
Karawanella Bridge wa
74 B110 |Eheliyagoda - Dehiowita 111 16.70 5.80 5.80 2 Batangala Bridge ST-RSJ Weak Sabaf:a'"” Kegalle 2
75 B457 |Warakapola - Ruwanwella 19/4 1230 560 530 1 | Yakahatuwa Bridge ST-RSJ Weak Saba‘;jfa'"” Kegalle 2
76 B110 |Eheliyagoda - Dehiowita 85 10.30 350 350 1 Panawala Palama ST-RSJ Weak & narrow Saba‘;’fa'" U Kegalle 2
77 Beos |aragammanaDikella Augoda 15/8 50.30 4.90 375 4 Wanduradeniya RCC Weak gnarrow | Sebaragamul ooy 2
Wanduradeniya wa
78 pagp | YAUyaniota - Poonagala - 1456 14.60 7.70 5.40 2 Poonagala Bridge PSC-PRE Weak Sabaragamu |\ 0 ooye 2
Meenagala wa
79 po7g |Mawanella-Hemmaththagama-| ), 21.90 420 420 4 Wagalla RCC Weak gnarrow | Sebaragamul ooy 2
Singhapitiya wa
80 po7g |\Vwanella- Aranayake - 131 855 460 375 1 Welimanna RSJIRCC Weak &narrow | S2P&™@GaMU| -y oe 2
Horawela wa
81 pagp | Yaiyantota - Poonagala - 171 950 5.80 5.80 2 OluElla Palama ST-RSJ Weak Sabaragamu |y ooy 2
Meenagala wa
82 Anpos | COlombo-Ramapura-Wellawaya- | - gy 33.80 9.00 5.00 2 Belihuloya Bridge RSJRCS Narrow Sabaragamu | g inabura 2 Pelmadulla
Baticaloa wa
83 Anpzy  |Kegalle - Bulathkohupitiya - 114 31.00 350 350 4 Moronthota Bridge RSJRCS Narrow Sabaragamu | ooy 2 Kegalle
Karawanella wa
84 Aoz |Kegalle - Bulathkohupitiya - 2215 20.80 420 370 2 Aawathura Bridge RSJRCS Narrow Sabaragamu |\ o ooye 2 Kegalle
Karawanella wa
Bodagma - Hambegamuwa - Sabaragamu
85 B528 a6 | 2030 450 4.00 1 |walawe ganga bridge RCS Narrow Ratnapura 2
Kaltota wa
86 B127 |Galigomuwa - Ruwanwella 1156 1020 4.40 430 1 Aala Bridge RSJRCS Narrow Saba‘f:am“ Kegalle 2
87 B127 |Galigomuwa - Ruwanwella 161 16.65 520 430 1 |Kotiyakumbura Bridge ST-TR Weak & Narrow Saba‘;":am” Kegalle 2
" Wel "
88 Aagos | COlombo-Ranapura-Wellawaya- | oy 10.70 9.60 6.60 1 Con-RCS Narrow Sabaragamu | g inabura 4 Ratnapura
Baticaloa wa
" Wel "
89 Anpos | COlombo-Ramapura-Wellawaya- | ¢, ) 28.60 8.70 7.30 2 WS-RCS Narrow Sabaragamu | g inabura 4 Ratnapura
Baticaloa wa
Colombo-Rat Wellawaya- Sab
% Asooa  |SOlombo-Ramapura-Wellawaya- | - 55, 13.00 11.20 9.00 1 Con-RCS Narrow abaragamu| - othapura 4 Ratnapura
Baticaloa wa
o1 Aaops | Colombo-Ramapura-Wellawaya- | 4, ) 19.30 10.00 7.70 1 Con-RCS Narrow Sabaragamu | oo ooura 4 Ratnapura
Batticaloa wa
92 Aagps | Colombo-Ramapura-Wellawaya- | g, 10.70 11.00 820 1 RRMRCS Narrow Sabaragamu | oo ooura 4 Ratnapura
Batticaloa wa
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N Proposed
Inventol Bridge No. of -
No Y Road No. Road Name Nog O_L(m) |[O_W (m)|C_W (m) Span Bridge Name Type of Bridge | Existing Condition | Province District Nos. of | EEDivision
i lanes
93 Aagos | COlombo-Ranapura-Wellawaya- | g ) 12.40 10.40 820 1 Con-RCS Narrow Sabaragamu | o obura 4 Ratnapura
Baticaloa wa
94 Aagos | Colombo-Ramapura-Wellawaya- | g 5 13.50 11.30 8.10 1 RRMRCS Narrow Sabaragamu | oo ooura 4 Ratnapura
Batticaloa wa
95 Aaops | Colombo-Ramapura-Wellawaya- | og ) 11.80 10.60 8.00 1 Con-RCS Narrow Sabaragamu | oo ooura 4 Ratnapura
Batticaloa wa
9 Aaops | Colombo-Ramapura-Wellawaya- | g5 5 20.20 820 6.70 1 Con-RCS Narrow Sabaragamu| oo ooura 4 Ratnapura
Batticaloa wa
" Wellawaya-
97 Aagos | COlombo-Ranapura-Wellawaya- | - gg 2250 9.80 7.20 1 Con-RCS Narrow Sabaragamu | ianura p) Ratnapura
Batticaloa wa
- Wellawaya-
98 Aagos | COlombo-Ramapura-Wellawaya- | - gg) 23.90 9.40 7.40 1 Con-RCS Narrow Sabaragamu | ianura p) Ratnapura
Baticaloa wa
" Wellawaya-
99 Aapos | COlombo-Ramnapura-Wellawaya- | g, 3 27.40 9.00 7.30 2 Con-RCS Narrow Sabaragamu | inanura p) Ratnapura
Baticaloa wa
Colombo-Rat Wellawaya- Sab
100 aspos |SOlombo-Ramapura-Wellawaya-| - g, 5 2170 12.40 7.40 2 Con-RCS Narrow abaragamu| g othapura 4 Ratnapura
Baticaloa wa
101 Aagos | Colombo-Ramapura-Wellawaya- | - gq 42.00 10.70 7.20 3 PSC-PRE Narrow Sabaragamu| oo ooura 4 Ratnapura
Batticaloa wa
102 B248  |Labuduwa- o 1205 | 480 430 1| anda dolapalama ws-sT Narrow Southern Galle 2
Colombo - Galle - Hambantota -
103 a0z | G 1381 | 5105 | 1238 | 1037 3 | GoiyapanaBridge PSC-PRE Weak Southern Galle 4 Galle
104 AR017 |Galle - Deniyaya - Madampe 4812 9.95 611 501 1 Malpudanella Dis Weak Southern Matara 2 Deniyaya
105 B429  |Udugama - Hiniduma 310 | 2600 5.70 440 3 | Nannikitha Palama RrCC Weak & narrow Southern Galle 2
Bengamuwa - Molokgamuwa -
106 8607 |ooioe 01 | 3150 410 340 2 Weak & narrow Southern Matara 2
107 B466  |Weligama - Telijjawila an 46.57 505 485 5 Denipitiya Bridge ST-RSJ Weak & narrow Southern Matara, 2
108 plap |Hakmana-Meella - an 30.49 365 355 4 Denagama Bridge STRSJ Weak & narrow Southern Matara 2
Talahaganwaduwa
100 153  |Hikkaduwa-Baddegama - 10/4 50.00 550 550 3 Halpatota Bridge ST-RSJ Southern Galle 2
Nilhena Road
110 anoo |Colombo - Galle - Hambantota- |y yey | 40509 | 700 546 g | Polwathumodara RCS Weak &narrow Southern Matara 4 Matara
Wellawaya (CGHW) Bridge
111 oo |Colombo - Galle - Hambantota- | yo, | 4500 | 1440 | 1179 3 Timbiriya Bridge ArchiCo Weak &narrow Southern Galle 4 Galle
Wellawaya (CGHW) . . g ¥a Bridg
Colombo - Galle - Hambantota - Kathalu Bridge
. . . N - {[l 4
112 A0z | (G 1332 | 49.00 | 1009 959 3 (Pol oy Brida) PSC-PRE Weak & narrow Southern Galle Galle
113 NonRDA |Palana- Polwatta New 100.00 Polwatta bridge New Bridge Southern Galle 2
Construction
114 BOS5  |Bentara - Uragaha - Elpitiya 12 9.00 385 310 2 |Kurumitigoda Palama| PSC-PRE+RCS Narrow Southern Galle 2
115 pars | /Mihagoda- Kamburupitiya - 141 16.70 430 415 ;| Horaboruwana Steel ST-TR(H) Weak Southern Matara 2
Mawarala - Kotapola Bridge
116 B128 |Galle-Baddegama 1502 3280 | 590 510 6 kahabiliya Con Narrow Southern Galle 2
17 B130 |Galle-Wackwella 87 336 63 5 2 Part of Gin ganga Con Narrow Southern Galle 2
118 B097 g:;':fl"ie’a - Spring Valley - an 25.00 410 300 1 ST-R Weak &narrow Uva Badulla 2
Demodera - Spring Valley -
119 B9 [oo e 1564 | 2050 350 3.00 1 Kalu Palama ST-TR Weak & narrow a Badulla 2
120 B427 |Udawalawe - Tanamalwila 205 | 300 6.70 Weak e Monaragala 2
121 Angps  |Peradeniva - Badulla - 16953 | 2000 570 500 1 | Keenagoda Bridge Weak &narrow Uva Badulla 2 Bibile
Chenkaladi (PBC) - - . 9 9
Demodera - Spring Valley -
122 Bog7  [pero 126 | 2100 390 360 2 | sprinvalleyBridge Weak & narrow a Badulla 2
123 AA004 g:":cma‘bc"aﬂa("ap“m'we"a‘"aw' 19272 44.40 5.00 5.00 4 Nikapotha Ela ST-TR(D) Narrow Uva Badulla 2 Bandarawela
Colombo-Ratnapura-Wellawaya-
124 Aro0s | o0 1967 | 30.90 5.00 500 3 | LamastotaBridge RSJRCS Narrow e Badulla 2 |Bandarawela
Colombo-Ratapura-Wellawaya- )
125 Ar004 |0 2011 | 1900 6.00 6.00 2 Koslanda Bridge RSJRCS Narrow Ua Badulla 2 |Bandarawela
Colombo-Ratnapura-Wellawaya-
126 JECCTIN o 20610 | 23.90 450 400 3 Diyaluma Bridge Ach Narrow e Badulla 2 |Bandarawela
127 aaoos | Peradenha - Badulla - 1456 | 2630 400 400 1 Steel Narrow e Badulla 2 Badulla
Chenkaladi
128 Aag0s | Peradeniya - Badulla - 14973 10.30 560 485 1 Kavadi Bridge Arch Narrow Uva Badulla 2 Badulla
Chenkaladi
129 A0S zi':nd:a""afl - Badulla - 15975 10.40 460 460 1 Nombara 6 Bridge RSJBUC Narrow Uva Badulla 2 Badulla
130 Angps  |Peradeniva - Badulla - 1602 2.00 350 350 1 Udaoya Kandura RSIBUC Narrow Uva Badulla 2 Badulla
Chenkaladi Bridge
131 Anpos | Peradeniya - Badulla - 17312 27.20 500 5.00 3 Arch Narrow Uva Monaragala 2 Bibile
Chenkaladi
Peradeniya - Badulla -
132 AA005 ' 1882 | 24.20 5.00 5.00 1 Ach Narrow e Monaragala 2 Bibile
Chenkaladi
iva - lla-
133 Anpos |Peradeniva - Badulla 19471 1530 3.40 320 2 RSJ/BUC Narrow Uva Monaragala 2 Bibile
Chenkaladi
Peradeniya - Badulla -
134 AA005 ' 20214 | 22.00 590 500 2 Arch Narrow a Monaragala 2 Ampara
Chenkaladi
135 psp7  |Bibile- Pitakumbura-Namal Oya| gy 12.00 4.90 370 1 Causeway Narrow Uva Monaragala 2
- Inginiyagala
136 psp7  |Pibile - Pitakumbura-Namal Oya| o) 13.00 7.40 6.80 1 Causeway Narrow Uva Monaragala 2
- Inginiyagala
137 psp7 |Bibile-Pitakumbura-Namal Oya| ) 27.80 6.20 560 1 PSC-PRE+RCS Narrow Uva Monaragala 2
- Inginiyagala
138 page | TNanamalwila-Hambegamuwa | ;) 3590 450 3.60 7 PSC Narrow Uva Monaragala
(Thanamalwila - Bodagama)
Colombo - Galle - Hambantota - ) )
X .. X I[f - ([
139 a0z | ey 201 | 19440 | 850 560 7 Digarolla Bridge ST-TR Weak Western Kaluthara 2 Kaluthara
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N Proposed
Inventol Bridge No. of -
No Y Road No. Road Name Nog O_L(m) |O_W (m)|C_W (m) Span Bridge Name Type of Bridge | Existing Condition | Province District Nos. of | EEDivision
] ] P lanes
140 ABO10 ;Z':dmbo -HanwellaLow Level 21 19.00 615 615 5 RCC Weak Western Colombo 4 Colombo
141 p1s7 ||iorana-Anguruwatota - o/ 1005 810 7.30 1 Galwala Palama ST-RSJ Weak Western Kaluthara 4
Authgama
142 B224  |Kirimetiya - Yala o 26.80 460 330 1 ST-TR(H) Weak &narrow Western Kaluthara 4
143 B322  |Negombo - Giriulla 171 820 480 480 1 | Godigamuwa Bridge ST-RSJ Weak &narrow Western | Gampaha 2
144 p1s7  [Horana - Anguruwatota - LS 34.40 620 550 3 PSC-PRE Weak Western Kaluthara 4
Authgama
145 B388 |Ratmalana- Borupona 25 84.00 7.40 7.40 2 Steel Weak Western Colombo 2
146 BOGS |Ingiriya - Halwatura - Egaloya 5i4 18.45 400 380 4 | BothalegamaBridge | PSC-PRE Weak & narrow Westen Kaluthara 2
147 Angoz  |Colombo - Galle - Hambantota - | ) 2760 | 3070 | 1830 3 Beira Lake RSJIRCC Weak Western Colombo 8 Colombo
Wellawaya (CGHW)
148 AA004 g:":cma‘bc"aﬂa("ap“m'we"a‘"aw' 38/1 18.10 7.00 6.90 2 Irrigation canal RSJICHA Narrow Western Colombo 4 Avissawella
149 Anops  |Colombo-Ramapura-Wellawaya- | -y, ) 13.00 820 680 1 RCS Narrow Western Colombo 4 Avssawella
Batticaloa
Colombo-Ranapura-Wellawaya-
150 AR00g [0 aon | 2180 800 6.90 2 Irrigation Canall. PSC-PRE Narrow Western Colombo 4 Avssawella
151 B435 |Urugodawatie - Ambatale an 1080 7.70 7.20 2 RCS Weak Western Colombo 4
- - |
152 ABO10 i‘;'s'" bo- Hanwella- low leve o 33.30 7.80 6.90 3 Ambathale Bridge RCC Narrow Western Colombo 4 Colombo
153 ABO10 i“a'smb"' Hanwella- low level 151 37.70 7.70 6.70 4 | Welehandiya Bridge RCC Narrow Western Colombo 4 Colombo
154 ABOL0 :;“a':m bo- Hanwella- low level 2411 40.50 610 555 5 RCC Narrow Western Colombo 4 Avssawella
155 ABO10 :;“a':m bo- Hanwella- low level 26/4 35.60 6.00 550 4 | Embulgama Bridge RCC Narrow Western Colombo 4 Avissawella
156 ABOL0 fc"a':'" bo- Hanwella- low level 281 42.40 830 680 4 RCC Narrow Western Colombo 4 Avssawella
New |Galpatha-Yatawara-Kethhena- New Bridge
. .41
7 Bridge |Rubber factory road New | 11000 | 1040 Construction Westemn Kaluthara 2
158 ARO04 g:"“i’c"a'i‘:'?amp”’a'we"awaw' 53/3 20.50 8.40 7.00 2 | Pahanalanga bridge RCC Narrow western Colombo 4 Avissawella
Colombo-Rat Wellawaya-
159 AADO4 B:“?Cma‘; amapura-Wellawaya- | - 553 39.30 10.20 7.40 3 Galagedara PSC-PRE Narrow western Colombo 4
160 Angps  |Colombo-Ramapura-Wellawaya- | g,y 20.40 7.40 710 2 ST-RSJ Narrow western Colombo 4
Batticaloa
161 AA004 g:":cma‘bc"aﬂa("ap“’a'we"a‘"aw' a211 27.20 11.40 8.40 2 Kalugalla Bridge PSC-PRE Narrow western Colombo 4
v Wl N
162 AA004 g:":c'::’c‘;'?amap”’a Wellawaya- | /) 23.90 1050 7.40 1 Salawa Bridge PSC-PRE Narrow western Colombo 4
v el N
163 asoos | Colombo-Ramapura-Wellawaya- | gy 27.60 810 7.40 2 PSC-PRE Narrow western Colombo 4
Baticaloa
¥ Wl "
164 AROO4 g::‘?C':EZRa("aP”’a Wellawaya- | g3/ 20.50 8.40 7.00 2 | Pahanalanga bridge RCC Narrow western Colombo 4

Source) RDA

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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Table 1.7-2

(6+7) nos Additional Damaged Bridges List by RDA in August

(No.113isincluded ininitial 63 bridges table)

. . Proposed
I te Brid O_L |O_W | C_W | No. of T f | Existil
nventory | poad No. Road Name ndg - — -~ o-© Bridge Name ype o sing Province District Nos. of | EEDivision
No. eNo.| (m) [ (m) (m) | Span Bridge | Condition lanes
o . . Aru-Kuli
165 B403  |Talladi-Arippu-Marichchukkaddi 23/3 | 91.00 [ 420 | 4.20 1 Nothern Mannar
Causeway
- . . Aru-Kuli
166 B403  |Talladi-Arippu-Marichchukkaddi 21/1 | 70.00 | 4.20 | 4.20 1 Nothern Mannar
Causeway
" Bailey
167 AADD9  [Kandy-Jaffna 309/1 | 81.00 | 7.30 | 7.30 3 Kaithady Bridge Nothern Jaffna
" Bailey
168 AADD9  [Kandy-Jaffna 314/2 | 81.00 | 7.30 | 7.30 3 Navathuli Bridge Nothern Jaffna
169 ABO19 - |2700| 730 [ 730 | 1 Panney Bailey Nothern Jaffna
Bridge
170 A035  |Paratan-Mullaitiw a3 |2200( 800 | 6 3 RCC Ns\;’e"l& Nothem Mulative 2 Mulaitivu
Colombo - Galle - Hambantota - .
171 A002 Wellawaya (CGHW) 52/1 | 24.30 [ 12.70 | 9.80 Maggona Bridge | Concrete Week Western Kaluthara 4 Kalutara
Colombo - Galle - Hambantota - .
172 A002 Wellawaya (CGHW) 1 32 30 25 4 Baira Lake 6 Colombo
Colombo - Galle - Hambantota -
173 A002 Wellawaya (CGHW) 53/1 [ 223 | 132 [ 95 Weak 4 Kalutara
174 Ao0s  |Colombo-Ramapura-Wellawaya- | o)y | 575 | 134 | 84 | 2 PSC-PRE| Narrow Parallel 2 | Avissawella
Batticaloa
175 004 |Colombo-Ranapura-Wellawaya- | o)1 | 515 | g | 69 PSC-PRE[ Narrow Parallel 2 | Avssawella
Batticaloa
176 o0a |Colombo-Ramapura-Wellawaya- | g0y | 509 | o | 93 | 2 PSC-PRE| Narrow Parallel 2 | Avissawella
Batticaloa
P . Narrow &
113 Non RDA |Polwatta - Denipitiya 99 35 33 22 Polawatta Bridge | Concrete Weak Southern Matara 2 Matara
Notes: [ ] 6 Nos. Additional Bridges proposed by RDA Provincial Director's Office
— 6 Nos. Additional Bridges newly proposed by RDA
| 1 No. Additional Bridges reproposed by RDA
Inventory | poadNo | Bridge No [Road Name| 21998 | o | (m) | o.w(m) | c.Wm) |Noofspan| WYPeOf | Existing |\ o0 | brovince | District | Division
No. 9 Name - - - P Bridge Condition
177 B435 gy |UrugodavattiWellampitiya g4 o, 1350 10.10 4 RCC Fair Western | Colombo | Colombo
e - Ambatale Bridge
178 AAQDL 6/1 Colombo - | Ingurukade | 30 5, 19.35 16.40 1 RCC Fair Westem | Colombo | Colombo
Kandy Bridge
Thihariya - "
179 B416 2/6 30.40 5.00 4.30 1 ST-TR Good Narrow Western Gampaha | Nittambuwa
Warapalana
Nagoda - .
Aluthketiya
180 B304 35/4 Kalawellawa Pal 42.10 5.80 4.60 4 PSC-PRE Narrow Western Kaluthara | Agalawatta
- Bellapitiya alama
Colombo - Ambepussa
181 AA001 60/1 Kand Junction 28.80 14.40 9.70 4 RCC Fair Sabaragamuwa|  Kegalle Kegalle
v Bridge
Mawanella - "
Alakoladeniy
182 B279 17 |Hemmathag | b oama 31.90 3.70 3.20 3 STTR + Fair Narrow Kegalle Kegalle
ama - : RCC
Bridge
Gampala
Mawanella -
183 B279 17, |Hemmathag| Wagolla 20.50 6.10 6.10 4 RCC Fair Narow  [sabaragamuwa| ~Kegalle Kegalle
ama - Bridge
Gampala
Mawanella -
184 B279 1172 He:;”:‘_hag 18.80 6.10 430 1 ST(Bailey) | Good Sabaragamuva|  Kegalle Kegalle
Gampala
Notes: \:’4 Nos. Additional Bridges around Colombo

Source) RDA

:4 Nos. Additional Bridges at Kegalle

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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CHAPTER 2 RECONNAISSANCE SURVEY
FOR PROPOSED BRIDGES

2.1 General

The Study Team received a list of 164 nos of bridges proposed by RDA on 26" July 2012 as
mentioned in 1.2 above. JICA has agreed that bridges to be surveyed should be more than 30m long
on Classes-A and -B Roads. From the 164 nos bridges list, the Study Team selected 66 nos bridges
to be investigated. However, 3 nos within 66 nos bridges were cancelled because reconstruction of
those bridges has been decided to be funded by other donors.

Table 2.1-1 shows the “63 Nos Bridges to Be Investigated by Study Team in Early August”. 63 nos
out of 164 nos bridges were selected for the reconnai ssance survey by the Study Team.

During the reconnaissance survey, the study team were requested by the RDA Provincia Director’s
Office an additional survey for 6 nos bridges.

On 22™ August 2012, the joint meeting of the RDA and Study Team was carried out regarding results
of reconnaissance surveys for 63 nos bridges. In the meeting, Eng. Mr. G J. C. Gunatilake,
Additional Secretary, Ministry of Ports & Highways, the chairman of the meeting, informed the Study
Team that RDA intends to propose 7 nos additional bridges on A002, A004 and non RDA road.

Table 2.1-2 shows the “ 13 nos Additional Bridges to Be Investigated by Study Team in August”. 13
nos bridges were additionally proposed by Provincial 86 bridges) and RDA head office(7 bridges).

The bridge of Inventory No. 113 was shown in Table 2.1-1 respectively which was not initialy
selected by the Study Team, again requested by RDA head office it was inclusive to target bridge.

On 29" and 30™ August 2012, reconnaissance survey for 7 nos additional bridges was carried out by
the Study Team. Advance additional 8 nos bridges were shown in Table 2.1-3 were surveyed.
4 nos of bridges from inventory No.177 to No.180 were selected to be suitable as their bridge
length was more than 30m from the list which are located around Colombo and proposed by
RDA. Other 4 nos bridges from No.181 to No.184 were surveyed by JICA Study Team
voluntarily with reference to latest inspection data near Kegalle by RDA. Survey results were
also submitted and confirmed with RDA. These additional survey results were expected to
contribute to grouping of bridges for reconstruction planning.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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2.2 Measures of Safety for Reconnaissance Survey for Northern Sri Lanka

Prior to the reconnai ssance survey for Northern Sri Lanka, Study Team was given a briefing regarding
measures of safety at Northern Sri Lanka by Mr. Hiroaki Adachi of JICA Colombo Office on 30" July
2012 at JICA Colombo Office using “Measures of Safety Regarding Passage to Northern Sri Lanka”
prepared by JICA Office on 1% April 2012.

Mr. Adachi pointed out that Study Team needed to confirm the instructions regarding public peace,
land mains, unexploded bombs and others.
Mr. Adachi instructed Study Team:

1) Submission of reconnaissance survey plan (schedule, survey route, names of team member,
network of contact, accommodation)

2) To stay the accommodations appointed by JJICA

3) To contact with Mr. Adachi and Ms. Kimura of JICA timely (times of arrival/ departure to/
from accommaodations and lunch) by phone or SMS

4) Restriction of movement from 7 am to approximately 6 pm and prohibitions of going out in
night time

5) To carry copiesof passport

On 3% August 2012, Study Team submitted a reconnaissance survey plan covering the above
mentioned mattersto JICA Office and the plan was approved.

Planning Division of RDA submitted a letter to the Ministry of Defense on 3 August 2012
mentioning the purpose, schedule, route of reconnaissance survey and names of the members of the
team.

2.3 Reconnaissance Survey

Table 2.3-1 shows the “Actua Progress of Reconnaissance Survey” that consists of the actua
progress and team members of reconnaissance surveys for the above mentioned 84 nos bridgesin total
carried out by the Study Team.

Prior to the reconnaissance surveys to be carried out by the above mentioned 3 nos teams, an
On-the-Job training on 2 nos bridges, basically to be investigated by Team A, was carried out to
confirm the investigation method by all members of teams on 31% July 2012.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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Reconnai ssance survey of 63 bridges were carried out by following 3 study teams.

Team A : 25 bridge in western and southern region of Sri Lanka.

Team B : 15 bridgesin eastern region of Sri Lanka

Team C :23 bridges in northern region of SriLanka

Thus total number of bridges to be surveyed was 61nos, initialy 63 nos.

Reconnaissance of Additional 7 bridges were carried out from 29™ Aug.to 30" Aug.2012.

Reconnaissance of Additional 8 bridges were carried out from 16™ Oct.to Oct. 21" Aug.2012.

As aresult total number of reconnaissance d bridges were 82 nos.

Table 2.3-1  Actual Progress of Reconnaissance Survey / Western and Southern Sri Lanka
Carried out by TEAM A (Mr.lwata and Mr.Nakishima)
DAY ORIGIN | DESTINATION VA 'NVEB’I\gORY ROAD NO. ROAD NAME gr.nO. |BR 'E;TGTH PROVINCE
o | . 139 aappz  |Colombo- ((sgjgk;vz'fmbamma ; 201 197.20 Western
J (Tue) Colombo Colombo AA002, B224
T 144 B157 Horana - Anguruwatota - Aluthgama 8/5 34.00 Western
152 AB010 Colombo- Hanwella - low level road 9/1 33.50 Western
03/8 153 AB010 Colombo- Hanwella - low level road 15/1 37.70 Western
1 (Fri) Colombo Colombo ABO10
154 ABO010 Colombo- Hanwella - low level road 24/1 40.50 Western
156 ABO010 Colombo- Hanwella - low level road 28/1 42.10 Western
05/8 69 AA0O7 Avissawella - Hatton - Nuwara Eliya 38/3 60.00 Western
2 (s Colombo Colombo AA007, AAD21 3 Dikella - Atugod
77 B604 aragammana - Dikella - Alugoda - 15/8 42.40 Sabaragamuwa
\Wanduradeniya
71 B408 Talduwa - Meewitigammana 52 120.20 Sabaragamuwa
0658 145 B388 Ratmalana - Borupona 2/5 86.00 Western
3 (Man) Colombo Colombo AA004, Colombo - Rat Wel
159 A04 olombo - Ratnapura - Welawaya - 3313 57.00 Western
Batticaloa
157 New Bridge Galpatha - Yatawara - Kethhena - Rubber New 110.00 Western
factory road
o718 53 AA003 Peliyagoda - Puttalam 92/4 42.50 North Western
4 (Tue) Colombo Colombo AA003
54 AA003 Peliyagoda - Puttalam 94/2 115.50 North Western
109 B153 Hikkaduwa - Baddegama - Nilhena Road 10/4 45.00 Southern
5 (\(I)\?e/i) Colombo Matara EO1, AA0O2 116 B128 Galle - Baddegama 15/2 31.25 Southern
117 B130 Galle - Wackwella 8/7 3125 Southern
Colombo - Galle - Hambantota -
112 A002 w (CGHW) 133/2 49.35 Southern
103 002 Colombo - Galle - Hambantota - 1381 36.35 Wa
09/8 W (CGHW)
6 (Thu) Matara Matara AA002 Colombo - Galle - Hambantota
110 AADD2 (CGHW) 148/1 100.10 Southern
107 B466 Weligama - Telijjawila 41 46.30 Southern
108 B142 Hakmana - Meella - Talahaganwaduwa 4/1 30.40 Southern
7 :(lgg Matara Colombo AA017, AADD4 106 B607 Bengamuwa - Molokgamuwa - Galdola 10/1 30.40 Southern
101 Aaops | Colombo - Ratnapura - Wellawaya - 99/6 24.60 Sabaragamuwa
Batticaloa

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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Actual Progress of Reconnaissance Survey / Eastern Sri Lanka
Carried out by TEAM B (Mr.Sato)

DAY ORIGIN DESTINATION VIA INVE’I‘\‘-OFORY ROAD NO. ROAD NAME BR. NO. BR. IZ;V;IGTH PROVINCE
1 B413 Tennekumbura - Rikiligaskada - Ragala 42/1 38.50 Central
1 02/8 Colombo Kandy AOL
(Thu) 2 B492 Kandehandiya - Adikarigama - Randenigalal 3510 35.00 Central
- Loggal Oya
038 A10, Kurunegala, A6, 45 B264 z:llawtiap;laya - Rambodagalla - 302 37.55 North Western
2 N Kandy Polonnaruwa , Habarana, ppetig
(Fri) ALl 26 AAOLL Maradankadawela - Habarana - 781 35.30 North Central
Tirikkondiadimadu }
27 Ano1y  |Veradankadawela - Habarana - 823 6200 North Central
Tirikkondiadimadu
a8 Al1, AB44, B517, B502, 42 B517 Dehiattakandiya - Aralaganwila 4/1 40.50 North Central
3 (sa) Polonnaruwa Ampara 205, A7
! 15 AAD05 Peradeniya - Badulla - Chenkaladi (PBC) 2411 149.00 Eastern
20 AAD05 Peradeniya - Badulla - Chenkaladi 24712 48.00 Eastern
18 B483 i""mma"‘h.“'a' - Malkampiddi- 3 3230 Eastern
058 21 AA31 Karaithivu - Ampara 2/1 62.00 Eastern
4 (sun) Ampara Ampara A3l
22 AA3L Karaithivu - Ampara 12 82.00 Eastern
19 B187 Kalmunai - Chavalakadai 413 48.00 Eastern
068 A25, Siyambalanduwa, 120 B427 Udawalawe - Tanamalwila 20/4 39.10 Uva
5 (Van) Ampara Wellawaya A4 AO2 i Awia - Hambe
' 138 B496 anamatwiia - Hambegamuwa 411 35.90 wva
(Thar - Bodagama)
6 | 9B | wellawaya Colombo A04 82 Aagps  |Colombo - Ratnapura - Wellawaya - 157/6 33.80 Sabaragamuwa
(Tue) Batticaloa
Including Additional 6 Bridges Carried out by TEAM C (Mr.Yokoyama)
DAY ORIGIN DESTINATION VIA INVE’:gORY ROAD NO. ROAD NAME BR. NO. BR. IEE’;‘GTH PROVINCE
48 B379 Puttalam - Marichchikadai 912 40.00 North Western
068 Puttalam, 51 B379 Puttalam - Marichchikadai 3211 60.00 North Western
1 (Man) Colombo Mannar Anuradhapura
39 B564 Otappuwa - lhalawewa 10/2 45.00 North Central
58 AA014 Medawachchiya - Mannar - Talaimannar 311 3150 Northern
66 8403 Thallady - Arippu - Marichchukaddy n 90.00 Northern
Southcoast Road
67 B403 Thallady - Arippu - Marichchukaddy 3972 70.00 Northern
Southcoast Road
165 8403 Thallady - Arippu - Marichchukaddy 2313 91.00 Northern
Southcoast Road
2 | 08 Mannar Jaffna B403, AAD32 166 Bagg  |Thalady- Arippu - Marichchukaddy 211 70.00 Northern
(Tue) Southcoast Road
65 AA032 Navakkuli - Kerativu - Mannar (71+660) 45.00 Northern
63 AAD32 Navakkuli - Kerativu - Mannar (59+610) 46.50 Northern
64 AAD32 Navakkuli - Kerativu - Mannar (32+482) 60.00 Northern
59 AB020 Jaffna - Point Pedro 211 73.00 Northern
3 (\?\/Beli) Jaffna Jaffna AB020, AAO09 167 AAD09 Kandy - Jaffna 309/1 81.00 Northern
168 AA009 Kandy - Jaffna 314/2 81.00 Northern
60 AB039 Valukkairaru - Pungudutivu - Kurikadduvan New 1500.00 Northern
0958 62 ABO17 Jaffna - Manipai - Karainagar New 500.00 Northern
4 (Thy) Jaffna Jaffna AB019
61 AB039 Valukkairaru - Pungudutivu - Kurikadduvan New 2000.00 Northern
169 AB019 Jaffna - Pannai - Kayts - 27.00 Northern
56 AAO35 Construcuoq of Waduwakkal Bridge . 450.00 Northern
across Nantikadal Lagoon
AAD09, AAD39, Construction of Sellvapuram Bridge across
10/8 . Parathan, Mullaittivu, s Nantikadal Lagoon 118.00 Northern
5 (Fr) Jaffna Vavuniya B207. B296
Puliyankulama 170 AA035 Parantan - Mullaitive Highway (33/3) 22.00 Northern
16 New Bridge [Muativu - Kokilai - Pulmoodai Road New 1000.00 Eastern
38 B060 Bogahawewa - Pulmuddai 31 81.00 North Central
11/8 " AAD29, Trincomalee, Kahatagasdigiliya - Rathmalgahaweewa -
6 (sa) Vavuniya Anuradhapura AAOOB, AAO12 41 B538 Kivulekade 20/1 42.00 North Central
17 AAOOS Ambepussa - Kurunegala - Trincomalee 18411 36.95 Eastern
(AKT)
30 B182 Kalawewa - Avukana 412 43.00 North Central
12/8 AAD28, AAD10, 23 AAD28 Anuradhapura - Padeniya 30/1 156.60 North Central
7 (Sun) Anuradhapura Colombo Kurunegala, AA010,
AAQ0B, AAD12 43 AAD28 Anuradhapura - Padeniya 7514 96.30 North Western
- Across Deduru Oya (Closed to
46 New Bridge Rasnayakepura - Kadigawa Road) New 100.00 North Western

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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Actual Progress of Reconnaissance Survey / 7 nos. Additional Bridges in August
Carried out by Mr.Yokoyama

INVENTORY BR.
DAY ORIGIN | DESTINATION VIA NO. ROAD NO. ROAD NAME BR.NO. | encryygm| PROVINCE
113 Non RDA |Polwatta - Denipitiya 100 Southern
208 173 A002 \fvoe'l‘l’:v'va;’ :?g'('_fH'v:/")amba”m‘a - 531 22.20 Western
! (Wed) Colombo Colombo E01, AAD02 Colomboy Galle - Hambantota
171 002 | (COHW) 52/1 24.30 Western
Colombo - Galle - Hambantota -
172 A0z | (COHW) 171 36.60 Western
176 Ao04  |Colombo - Ratnapura - Wellawaya - 64/1 2450 Western
Batticaloa
2 | 2% 1 Golombo Colombo AA004 175 aopg  |Colombo - Ratnapura - Wellawaya - 4911 21.80 Western
(Thu) Batticaloa
174 Ao04  |Colombo - Ratnapura - Wellawaya - 4211 27.00 Western
Batticaloa

Actual Progress of Reconnaissance Survey / 8 nos. Additional Bridges in October
Carried out by Mr.Yokoyama

INVENTORY BR.
DAY ORIGIN DESTINATION VIA NO. ROAD NO. ROAD NAME BR. NO. LENGTH (m) PROVINCE
177 B435 Orugodawata - Ambatale 3/1 40.1 Western
Colombo Colombo
178 AA001 Colombo - Kandy 6/1 17.30 Western
16/10
1 (Wed) Aroud Colombo
Gampaha Yakkaala 179 B416 Thihariya - Warapalana 2/6 39.30 Western
Kaluthana Bulathsinhala 180 B304 Nagoda - Kalawaellawa - Bellapitiya 35/4 42.20 Western
181 A0014 Colombo - Kandy 60/1 30.20 Sabaragamuwa
182 Borg  |Mawanella - Hemmathagama - 171 3020 | Sabaragamuwa
21/10 Gampala
2 (Thu) Kegale Kegalle Kegalle Mawanella - Hemmathagama -
183 B279 9 12/2 20.40 Sabaragamuwa
Gampala
184 Borg  |Mawanella - Hemmathagama - 1172 3600 | Sabaragamuwa
Gampala

Source) Study Team

Based on the results of reconnaissance survey, the Study Team provided the out-line alignment design

of each bridge and decided both bridge and approach lengths for the out-line cost estimation.

Table 2.3-2 shows the “Summary of Results of Investigations and Draft Recommendations of 63 nos

Bridges’.

Table 2.3-3 shows the “Summary of Results of Investigations and Draft Recommendations of 13 nos
Additional Bridges”.

Table 2.3-4 shows the “Summary of Results of Investigations and Draft Recommendations of 8 nos
Advance Additional Bridges’.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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CHAPTER 3 IDENTIFICATION OF THE BRIDGE
FOR REHABILITATION AMONG THE RDA PROPOSED BRIDGES

3.1 Number of Target Bridges to be Reconstructed

Among the 79 bridges (ref: Table 3.1-1) to be considered, target bridges were selected in
consideration of necessity of reconstruction. And also urgency of reconstruction was studied.

Results of identification of target bridges are summarized as follows:

Table 3.1-1  Results of Identification of Target Bridges

Number of Bridge
Stage Items Originl | Addtionin | Aditionon Ag‘jdblj:‘t’)';;” A;S':'r‘;';r']” Total
Request Northern Area | A002/ A004 Col Gk
Managed by RDA 4,200 4,200
(Class-A and
Stage-1 |All Bridges Class-B Roads) (1,000)
(*1)
Bridges needed Serious Damage / 164 7] 184
Stage-2 | Replacerert High Priority ¢2) ° *2) 4 M
/ New Construction 9
Bridges needed
Stage-3 |Advanced Technical O\{er 3om 59 6 7 4 3 79
. Bridge Length
Capabilities from Japan (*3) (*4) *5) (*6) )
Source) RDA

*1 Within 4,200 Bridges belong to RDA, 1,000 bridges are longer than 30m length.

*2 Within additional 7 Bridges, No113 is already included in 164 bridges, consequently total
number of bridges are 184.

*3 Under construction : one(1), not existed : one(1), under other donor’s project : five(s) Tota
seven(7) bridges are not included.

*4 Two(2) bridges with their length less than 30m are included, since they are expected to be
more than 30m length after construction.

*5 Five(5) bridges with their length less than 30m are included, since they are expected to be
more than 30m length after construction.

*6 One(1) bridge with its length less than 30m is included, since it is expected to be more than
30m length after construction.

*7 Exclude one (1) bridge under other donor’s project.
One (1) bridge with its length less than 30m isincluded, since it is expected to be more than
30m length after construction.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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3.2 Criteria for Recommended Bridges to be Reconstructed

Following Selection Procedure with Criteria (ref:Figure3.2-1)was applied for the determination of the
necessity and the urgency of reconstruction. This criteriawas prepared in collaboration with RAD and
relevant environmental agencies to meet the needs of GoSL.

Criteria | 84 Bridges to be Investigated : 80 Existing Bridges & Causeways (excluding 4 New Bridges)
. X . Yes
To be constructed using other funds/ To be deleted because of no existence or under construction & bridges)
ridges.
No No No
Bridge / Bailey | Causeway | | New |
¢ No i No ¢ No
Importance in High Importance in Road Network No
Road Network Class-A Road or Class-B Road (included existing local roads scheduled to be upgraded in near future)
] Yes Yes Yes
Bridge Length - X . No
o Existing or Proposed Bridge Length is 30m or Greater?
(Existing / Planned)
1 Yes
Road Width / Lane Sufficient Lane Number & Traffic Lane Width
Class-A Road
- Sufficient number of lanes and traffic lane width of Approx. 3.7m provided?
Class-B Road
- No bottleneck with small traffic counts though insufficient number of lanes and
traffic lane width provided?
No Yes
Soundness on . . . .
o Poor / Critical Good / Fair Poor / Critical Good / Fair
Existing Structures
l ¢ v
Inundated W Inundated during Floods W Inundated during Floods No
Insufficient Water Opening W Insufficient Water Opening W Insufficient Water Opening
iYes i No p ¢ Yes
Full-Width New Bridge Full-Width Half-Width Full-Width
Half-Width Parallel Bridge New Bridge Parallel Bridge New Bridge
v v v A y
Social & Natural Need Initial Environmental Examination (IEE) or Environmental Impact Assessment (EIA)
Environment in Social & Natural Environments?
No Yes
Lot Arrangement Sufficient for No
Composition
of Construction Lots
Yes
Requested by RDA Yes Requested
specially (1 bridge)| by RDA specially
No
v
Category Priority 1A Priority 1B Priority 2 Priority 3 To Be
in Urgency Level Urgency Urgency Urgency Less Urgency Cancelled
To Be Constructed To Be Suspended To Be Suspended
(37 Bridges) (8 Bridges) (13 Bridges) (21 Bridges) (5 Bridges)
.
79 Bridges
Note: Half-width parallel bridge should have minimum two (2) lanes.

Source) Study Team

Figure 3.2-1  Selection Procedure with Criteria

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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(1) Importancein The Road Network

Importance of bridges in the road network was evaluated based on road’s functiona
classifications, high traffic volume and no alternative route.

Bridges on Class -A & -B roads were regarded as highly important, as they are on main arteries
connecting major cities and towns for Class-A roads and on distributors between residential areas,
industrial areas, towns, feeder roads of main arteries for Class-B roads. Existing bridges on
local road, which will be upgraded to Class -A or -B the roads in the near future, were also
considered highly important.

Presence of high traffic volume in the road implies, it's significant importance to socia and
economic activities in the area. When such road is closed for traffic, no aternative route for
such road can be found in the region.

(2) Existing/ Proposed Bridge Length

Existing or proposed small bridges with less than 30m in length can be improved by Sri Lankan
contractor and such other donor agencies supports as UK, USA, Spain, Saudi Arabia, China
and Kuwait. Therefore, bridges with length 30m or greater were selected for target of the
survey.

(3 Road Width / Number of Lanes

Existing narrow bridges will be the bottlenecks in the road network, and may give adverse effects
to social and economic activities nationwide. Thiswill be evaluated by curb-to-curb width and
number of lanes compared to the requirements from Geometric Design Standards of Roads
(RDA, 1998).

Both Class -A and -B roads are classified as national roads, and it is recommended the bridges
meet the requirements of 3.7m wide traffic lane and required number of lanes, depending on the
PCU basis traffic volume. However, the site survey results revealed that Class-B roads have
lesser traffic volume than Class-A, and may impose less effect to traffic flow and so as to social
economic activities.

JICA Study team accepted narrower curb to curb width and insufficient number of traffic lanes
for bridges on Class B roads if less effect to traffic flow is observed due to low volume of traffic.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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(4) Soundness on Existing Structures

Visual inspection was conducted on 84 nos bridges (including 2 nos of impracticable bridges and
3 nos under other donor’s project.) with careful attention to damage on primary structural
members, which may affect the overall structure. Structural conditions were evaluated with the
following criteria:

Table 3.2-1 Evaluation on Structural Soundness

Evaluation Condition
Good : | @ Nodefect / minor damageisfound.
Fair ;| ® It may have small loss of member section, deterioration, crack, scaling and
scour.

B No effect to overal structure is expected.

Poor

Progress of loss of member section, deterioration, crack, scaling and scour is
observed.

Serious damage such as loss of member section, deterioration, crack, scaling
and scour, which may affect overall structure, is observed.

It needs urgent measures as repair or reinforcement works.

Critica Progress of serious damage on primary structural member is observed.
Imminent failure is expected.

It shall be closed to traffic immediately.

Source) Study Team

(5) Inundated or Insufficient Water Opening

Functionally obsolete bridges with no major problems for the structural integrity over the rivers/
watercourses and in the lagoons were selected for urgent replacement.

Interview survey was conducted to RDA provincial office and the surrounding neighborhood if
the surveyed bridges were inundated during floods. Such bridges shall be elevated to provide
flood-free roads to an all-weather standard.

Where erosion of riverbank near the bridge or scouring around bridge piers is observed, bridge
span / length shall be increased to provide sufficient water opening. The bridge is generally
constructed at the narrow river segment in order to achieve the economical benefit for its short
length. It will expedite the riverbank erosion and scouring, thereby resulting in bridge collapse.

Insufficient freeboard under the bridge deck soffit will also be a problem during floods.
Collision of debris to bridge deck will damage the bridge structures if no sufficient freeboard is
provided. Deterioration of bridge bearings / stoppers will aso be expedited as they are
subjected to immersion in water / seawater.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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(6) Classification of Bridge Replacement / Reconstruction

Through the selection procedure, bridge replacement / reconstruction is categorized into two (2)
types: full-width new bridge construction and half-width parallel bridge, due to the soundness of
existing bridge structure and required curb-to-curb width / number of traffic lanes.

Where the existing bridge is structurally not sound and need replacement, “full-width” new
bridge shall be constructed irrespective of current width / number of traffic lanes. Structurally
sound bridge with insufficient width / number of traffic lanes will need “haf-width” paralé
bridge.

(7) Restrictions due to Environmental Considerations

Bridges are subjected to socia and environmental act / ordinance / regulations for reconstruction,
replacement and widening, and need Initial Environmental Examination (IEE), Environmental
Impact Assessment (EIA) and/or Resettlement Action Plan (RAP). Taking such a long
procedure is a problem to an early commencement of the works.  Such bridges are intentionally
excluded from the Project Scope.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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3.3 Recommended Bridges Urgently to Be Improved

Targets Bridges have been classified in accordance with the selection procedure (ref:Figure.3.2-1) to
each priority. The Bridge which require urgent reconstruction are belong to priority 1.

Definition of each priority is described below.

1) Priority — 1A : Bridges which need urgent replacement or new construction and well
prepared for serious social/environmental impacts which are required for
JICA guideline and related Sri Lankan Law and Regulation. 37 bridges

2) Priority — 1B : Bridges which need urgent reconstruction but to be suspended, because
the bridges are located in remote area. 8 bridges

3) Priority -2 :Bridges which need detailed environmental / resettlement assessments
through discussions with relevant authorities, though urgent replacement
/ new construction arerequired. 13 bridges

4) Priority -3 :Nourgency in replacement or new construction. 21 bridges

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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CHAPTER 4 SRI LANKAN LAWS AND REGULATIONS
OF ENVIRONMENTAL AND SOCIAL CONSIDERATIONS

4.1 Environmental Considerations

4.1.1  SriLankan Environmental Regulations and Procedure

4.1.1.1 Governing Laws on Environment

Generally the following laws are thought to have relevance to the planning and implementation of the
proposed project of rehabilitation/reconstruction of bridges nationwide in Sri Lanka

National Environmental Act No.47 of 1980, Amendment No.56 of 1988, and other Amendments

The Soil Conservation Act, No. 25 of 1951 Amended in 24 of 1996

Water Resources Board Act No. 29 of 1964, Amendment No.42 of 1999

Fauna and Flora Protection Act (2009)

Flood Protection Ordinance No. 04 of 1924

Land Acquisition Act No.09 of 1950

Coast Conservation Act no 57 of 1981

4.1.1.2 Particulars of NEAand CCA Applied to the Bridge Project

This subsection intends to see particulars of the governing laws, namely, the National Environmental
Act (NEA) and the Coast Conservation Act (CCA), as they have direct implications on the
environmental clearance mandated for the proposed project of rehabilitation/reconstruction of bridges
nationwide in Sri Lanka. The Coastal zone is defined
in the Coast Conservation Act no 57 of 1981 “asthe area
lying within alimit of 300 m landward from mean high
water line (MHWL). In the case of rivers, streams,
lagoons or any other body of water connected to the sea,
either permanently or periodicaly, the landward
boundary extends to a limit of 2 km measured
perpendicular to the straight baseline drawn between the
natural entrance points thereof and includes waters of
such rivers, streams and lagoons or any other body of

water so connected to the sea. . Figure 4.1-1  The Definition of

Source) The coastal zone, Coast Conservation Act No. the Coastal Zone of Sri Lanka

57,1981
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On the other hand, “rehabilitation and reconstruction of local, provincia, and national roads and
bridges are NOT prescribed under NEA™, though they shall undergo CEA/PAA’s review whenever
respective Authorities deem it necessary.

4.1.1.3 Procedure to Obtain Environmental Clearances

RDA is the Project Proponent Agency (PPA) in the above NEA context, as RDA proposes the above
Project.

Road Development Authority (RDA), the Executing Agency of the Bridges rehabilitation /
reconstruction project (the Project hereunder) under JICA assistance, shall proceed to obtain
environmenta clearance of proposed bridge rehabilitation/reconstruction projects, as shown in Figure
4.1-2 procedure in Obtaining Environmental Clearance.

The project proposal shall be reviewed, by respective PAAs (DCC and CEA), and shall be determined
whether the project is going to have potentialy significant impacts, or to have impacts of no
significance. In the former case, the right-hand side procedure of the Figure 4.1-2, i.e., the “EIA
Report” shall be followed, while, in the latter case, the left-hand side procedure, i.e., the “IEE Report”
shall be followed.

Submission of Priminary

@ information (P1)

| EE Sufficient EIA Required
Pl accepted

at|EE report

Preparationand

@ Preparation @ submissionof EIA report
and submission
of IEE report Amend and
. re-submit @

@l Forword public comments to PP |

v
—Dl EIA Required I I Respomseto commentsby PP I

|
v

Grantapprova
Subject to conditions

3
Refused approval

Noticeto public

figureindicate MAXIMUM

Source) Central Environmental Authority

Figure 4.1-2  Procedure in Obtaining Environmental Clearance.
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(1)

(2)

|EE Report Procedure

a) If the PAA considers that the BIQ submitted by RDA, the project proponent, is adequate to
consider to be an |IEE Report, RDA shall proceed to submit the “IEE Report” to respective PAA.

b) If not, PAA will set the TOR for PPA to prepare |EE Report.

¢) Upon receipt of the Draft |EE Report, the PAA shall check the adequacy of the IEE report and
amendments will be suggested accordingly. After attending to any suggested amendments, PPA
will submit the final |EE report.

d) Upon receipt of the final IEE report, It will be reviewed by a Technical Committee and the
PAA will (i) grant approval for implementation of the proposed project subjected to specified
conditions: or (ii) refuse approval for the implementation of the proposed project and state
reasons for doing so.

EIA Report Procedure

a) In respect of any prescribed project for which carrying out EIA and preparation of EIA report
isrequired, the PAA shall grant its approval only with the concurrence of the CEA.

b) PAA will call ascoping meeting with relevant stakeholders and TOR will be set to prepare the
EIA report. PAA will submit the TOR to PPA for preparation of the EIA report.

¢) Upon receipt of the 1% Draft of the EIA report, the PAA shall determine whether al the
matters to be addressed in the TOR are properly addressed in the Draft EIA report, and if the
report is determined to be inadequate, the PAA shall require RDA, the project proponent to make
necessary amendments and resubmit the report.

d) Upon receipt of the corrected 1% Draft of the EIA report, the PAA shall submit a copy to the
CEA and by prompt notice published in the Gazette and in one national newspaper, PAA shall
invite the public to make written comments, if any, to the PAA within 30 days from the date of
the first appearance of the notice.

e) The PAA, upon completion of the period of public inspection or public hearing, if held, shall
forward to RDA, the project proponent, comments received for review and response, within 6
days. RDA, the project proponent, shall respond to such comments in writing to the PAA.

f) Upon receipt of such responses as referred to in regulation referred to above, it will be
reviewed by a Technical Committee and the PAA shall with the concurrence of the CEA, within
30 days either: (i) grant approva for the implementation of the proposed project subjected to
specified conditions; or (ii) refuse approval for the implementation of the proposed project with
reasons for doing so.
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4.1.1.4 Special Care to Be Paid to Environmentally Sensitive Areas

It is anticipated that rehabilitation/reconstruction work of some of the candidate bridges shall be done
in environmentally sensitive/protected areas, due to their existing location, whether they may be in the
National Parks, Sanctuaries, Forest Reserves, or the Coastal Zone.

Part 111, Gazette Extraordinary No.722/22, June 24, 1993 declares that any project, whether it may be
located inland or in the coastal zone, part or whole of which project circumference fall into the
“Environmental Sensitive Area” (ESA), are mandated to undergo a full EIA process. Although a
large number of recurrent and non-recurrent activities under road and rail development are presently
not covered by the NEA, they may, however, be subjected to an environmenta review, if the PAA
and/or the CEA deem it necessary. That is when the project’s boundary is located wholly or partly
within the area specified as “Environmentally Sensitive Areas’ More specificaly, the proposed
project’s boundary needs to be checked against potential interference with the following zonal
boundaries, some of which demand keeping a certain distance away from the boundary of the
protected areas, such as;

a) 100 m from the boundaries of or within any area declared under the National Heritage
Wilderness Act no 4 of 1988

b) 100 m from the boundaries of or within any area declared under the Forest Ordinance
(chapter 451).

¢) Coastal zone as defined in the Coast Conservation Act No 57 of 1981
d) Any erodible area declared under the Soil Conservation Act (Chapter 450)
€) Any flood area declared under the Flood Protection Ordinance (Chapter 449)

f) Any flood protection area declared under the Sri Lanka Land Reclamation and Devel opment
Corporation Act 15 of 1968 as amended by Act No 52 of 1982

g) 60 meters from the bank of a public stream as defined in the Crowns Lands Ordinance
(Chapter 454) and having width of more than 25 meters at any point of its course

h) Any reservation beyond the full supply level of areservoir

i) Any archaeological reserve, ancient or protected monument as defined or declared under the
Antiquities Ordinance (Chapter 188)

J) Any areadeclared under the Botanic Gardens Ordinance (Chapter 446)

k) Within 100 meters from the boundaries of or within any area declared as a Sanctuary under
the Fauna and Flora Protection Ordinance (Chapter 469)

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.

4-4



DATA COLLECTION SURVEY ON PRIMARY BRIDGES ON NATIONAL ROADS AND MAINTENANCE SYSTEM OF BRIDGES
FINAL REPORT

[) 100 meters from the high flood level contour of or within a public lake as defined in the
Crown Lands Ordinance (Chapter 454) including those declared under section 71 of the said
Ordinance, and

m) Within a distance of one mile of the boundary of a National Reserve declared under the
Fauna and Flora Protection Ordinance

During RDA's own internal environmental screening process, candidate bridge (existing) proposals
for rehabilitation/reconstruction are subjected to the above examination to see their potential
interference with the above designated environmentaly sensitive areas. If they infringe the
protected areas, they are mandated to go through further consideration on potential impacts, which
usually entail afull EIA process.
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4.2 Land Acquisition and Resettlement

4.2.1 Laws and Policy on Land Acquisition and Resettlement

The section shows the contents and relevant articles of laws applicable to the land acquisition,
resettlement and compensation schemes mandated under the policies and principles of the
Government of Sri Lanka (GOSL). Specia attention was paid to The National Involuntary
Resettlement Policy, 2001 (NIRP) and the Land Acquisition Act (LAA).

4.2.1.1. The National Involuntary Resettlement Policy (2001)

NIRP assign responsibility of implementing body to formulate a Resettlement Plan addressing key
resettlement issues such as (i) exploring alternative project options which avoid or minimize impacts
on people; (ii) compensate those who do not have title to land; (iii) consulting displaced persons and
host community on resettlement options, (iv) providing for successful social and economic integration
of the displaced persons with their hosts; and; and (v) full social and economic rehabilitation of the
displaced persons.

The government of Sri Lanka adopted it (by cabinet approval) as a National Policy on 24th May 2001.

Objectives of the NIRP are; a) Avoid, minimize and mitigate negative impacts of involuntary
resettlement by facilitating the reestablishment of the DPs (displaced persons) on a productive and
self-sustaining basis. b) Ensure that DPs are fully and promptly compensated and satisfactorily
resettled. The livelihoods of al displaced persons should be re-established and their standard of living
improved; and, ¢) Ensure that no impoverishment of people shall result as a consequence of
compulsory land acquisition for development purposes by the state.

NIRP stipul ates that a comprehensive RAP (Resettlement Action Plan) be prepared where 20 or more
families are displaced. In case where less than 20 families are displaced, the NIRP still requires a RP
with lesser level of detail. NIRP appliesto al projectsirrespective of source of funding.

4.2.1.2 Land Acquisition Act

The Land Acquisition Act (LAA), 1950 makes provisions for acquisition of the Lands and Servitudes
for public purposes and provides for matters connected with or incidental to such provision. It
provides the payment of compensation at market rates for lands, structures and crops. The Land
Acquisition Act amended by Act 28 of 1964 is the premiere and oldest Land Acquisition Act in force
today. It has severa amendments and the latest being the version of 1986 and the Revised Regulations,
2008 gazetted as No. 1585/ 7 on Tuesday, 20th of January 2009.
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LAA procedurd steps areillustrated in the Table 4.2— 1 below.
Table 4.2-1 LAA Procedural Steps

Procedural
Step No. Activity Agency In Charge
1 Preparation and Submission of PMU,
Land Acquisition Proposal Project Executing Agency
2 Issuance of Order to Survey (LAA Section 02) Ministry of Land and Land Development

3 Prepar.atlo“n and P(:Stlng of Notices (LAA Section 02), Divisional Secretary
declaring “ Cut off” date.

4 Preparation of Advance Tracing Survey Department

Issuance of Order to Acquire the Land o
5 . Ministry of Land and Land Development
(LAA Section 04)

Section 04 Posting and Publication of Notices

6 . Divisional Secretary, Government Press
(LAA Section 04)
7 Objection Inquiries Project Executing Agency
e . . Divisional Secretary,
8 Gazette Notification (LAA Section 05) Department of Government Printing
9 Preparation of Preliminary Plan Survey Department
e . . Divisional Secretary,
10 Gazette Notification (LAA Section 07) Department of Government Printing
11 Inquiries (LAA Section 09) Divisional Secretary
12 Decision (Section 10-1) Divisional Secretary
13 Valuation Valuation Department
14 Award (LAA Section 17) Divisional Secretary
15 Payment of Compensation Divisional Secretary
16 Order (LAA Section 38 3) Ministry of Land and Land De.vellopmmt
Department of Government Printing
. . Ministry of Land and Land Development,
v Proviso (LAA Section 38 8)9 Department of Government Printing
. . Divisional Secretary,
18 Taking Over the Vacant Possession Project Executing Agency
19 Registration of Land Divisional Secretary,

Project Executing Agency

Source) Study Team
Each step of the above LAA proceduresis detailed as follows;

e Preparation of acquisition proposal by PMU, the regquesting agency and submission to the
Ministry of Land and Land Development (MLLD) through the Secretary of the Ministry the
Ministry of Ports and Highways.
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e Once approval of the proposa is granted by MLD, notices are posted by the relevant
divisional secretary/secretaries (as designated Acquiring Officer/s) in accordance with the
Section 2 of LAA. The act of posting is meant to declare the “ cut-off date”, beyond which date
clams on land are deemed invalid.

Subsequently, advanced tracing by the Dept. of Survey is prepared on the requisitions issued by
relevant divisional secretaries (Section 2 of LAA).

* If sec 38 (a) isnot invoked, divisional secretary to proceed with Section 4 of the LAA to call
objections from the interested parties in the land. Even after inquiring of the objections cdled
under section 4, if the relevant land is required to be acquired ,the requirement will be conveyed
by the line ministry (in case of roads, Ministry of Ports and Highways) to the Ministry of Land
and Land Development.

e« Minigter of Land then issues and order under Section 5 confirming the acquisition of the
relevant land which will be followed up through a gazette notification in all three languages. In
the same order Ministry of Land and Land Development directs the divisional secretary to take
action to prepare the preliminary plans (PPs).

e Based on the Minister’s order under Section 5, DS issue arequisition to the Superintendent
of Surveys of the district to prepare and submit the plan.

e On receipt of PP the DS will published in Government gazette notification in al three
national languages (Sinhala, Tamil and English) that he/she intends to conduct inquiries under
section 9 of LAA and request people to submit their claims for ownership of land before the date
mentioned by him in the gazette notification. In addition to the gazette notification a paper notice
will be published by the DS in al three languages for information of the stake holders.

e Then inquiries will be conducted to determine the ownership and DS will issue an order
declaring ownership under Section 10 (i) of LAA.

e Acquiring officer either makes the decision on the claims or refers the claims to the district
courts or primary courtsif he is unable to determine the ownership.

* Acquiring officer (Divisional Secretary of the area) holds an inquiry into the market value of
the land, the claims for compensation and the legality of claimants (advised by valuation
officers) and award of compensation under section 17 of LAA.

e Then the possession will be taken over under Section 38 or in an urgent situation in made
section 38 (@) even though the LAA permits to takeover possession before paying compensation
any land acquired by the state. At present, possession of land is taken over ONLY by paying
compensation in full. This is a very positive outcome of the NIRP and SPS, 2009 of ADB.
After taking over the possession DS will take action to vest the properties acquired under the
name of relevant beneficiary/ies (RDA for road development) under section 44 (j) of LAA and
register thetitle with the registrar of the land of relevant district.
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* Following the decision (either by the acquiring officer or the courts) the acquiring officer
makes an award after determining the persons who are entitled to compensation, the total amount
of compensation deemed to be alowed for the acquisition and the apportionment of the
compensation among the persons with interest and;

¢ Intheevent of disputes over the determination of compensation, it may be appealed to either
the compensation review Board or Court of appeal within 21 days of the receipt of the
notification of the award. If there are no appeal's, the compensation will be paid.

422 JICA Policy of Resettlement

All other JICA policy are shown in the Appendix of 4.2.2.

4.2.3  Gap Analysis between JICA Guidelines and GOSL Laws and Policy

GOSL laws on land acquisition (LAA) and the National Policy on Involuntary Resettlement (NIRP)
are compared against the JCA Guidelines (JICA GL) to see the ingtitutional gap. The comparative
table is shown in the Appendix of 4.2.3.

42.4 Income and Livelihood Restoration

Present income restoration/rehabilitation procedures and systems available to work with affected
peoples (APs) under the guidance and supervision of PMU are asfollows.

(1)
a)
b)
<)
d)
€)

@)

Proposed invigorative activities for income generation

Development of vocational, managerial and entrepreneurial skills

Training in Human Resources Devel opment

Training in occupational skills devel opment

Members of target groups open savings accounts and promote banking practices
Feedback information to the PMU to facilitate the implementation process.

Organization to implement Income Restoration Plan

PMU will act as a facilitator and a coordinator for the APs to obtain the services and inputs
available from the respective state and private institutions in the area of entrepreneur
development. NGOs and CBOs will play akey rolein planning and implementation of income
restoration programme, as it is necessarily a community level programme. PMU provides
logistic support and initia funds required to implement the programme. The Resettlement
Officer of PMU will be the focal person with regard to income restoration.
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©)

(4)

Categories of APs Entitled to Income Restoration Benefits

Farmerslosing agricultural lands

Farmers with less than one acre of residual agricultura land
APslosing reasonable income from homestead gardens.
APslosing businesses.

Very poor who need institutional support to improve their income.
APs categorized as vulnerable

Potential Income Restoration Programmes

RDA has conceived resettlement as a development opportunity aiming at full rehabilitation of
APs. There is no difference between title holders and non-title holders for income generation
programme. Everyone will be afforded with an opportunity to improve their living standards as
planned. Provisions are included in the Entitlement Matrix to assist the farmers, agricultural
holders, tenants, business units and others who lose their income as aresult of this project.

As project involves only primary improvements to existing bridges, mgjority of effects will be
from the strip acquisition of their property frontages. This nature of acquisition is very severe
only in highly urbanized areas where residential and commercial areas are very close, with little
or no room to move back for relocation on the same plot. However, mgjority of bridge
locations in this project is not in this nature. As discuss earlier, these sites are less affected areas
in terms of land and number of APs. However, people residing close to public roads are aware
that one day their land would be required for improvements for the road and this is true in the
case of mainroads. Thisis not an unexpected occurrence for them. In this situation, APs are
compelled to lose their existing homes and or businesses. Sri Lankan experience is that they
prefer to stay close to the roads and remain on lands with reduced standardsin order to remain on
land enjoying direct road frontages. APs will be given the option under these conditions to
remain on the existing plot if the road widening allows and will not be forced to relocate. Al
APs whose livelihoods are displaced under the project will be provided with livelihood
restoration measures which will include the foll owing.

+ Alivelihood restoration alowance to assist as seed money to re-establish a business
+  Allowance and interventions for poor and vulnerable families

+  Vocationa or skilled training

+  Project related employment

When identifying potential income generating opportunities for needy people, greater emphasis
will be paid to raw materias, availability of required infrastructure and market potentials.
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(5) Training in Skills Development

One person from each fully displaced household will be selected for the development of skills.
Adult children of the households losing dwellings and commercial premises will be given
priority in the selection of trainees. RDA's STDP (Southern Transport Development Prpject)
experience confirms the importance of skill development training in income generation support.

(6) Trainingin Entrepreneur Development

Entrepreneur devel opment will be provided to selected individuals who are capable of benefiting
from such training after an initial screening purpose. This is an advance step from income
generation interventions focus on low income earners. The basic requirements would be
willingness to commence a business or an industry and ability to raise capital. PMU will act as
afacilitator to raise the capital and devel op business plans of the interested APs.

425 Proposed Project Entitlement Matrix

The dligibility policy, as spelled out in the LAA, and NIRP (National Involuntary Resettlement
Policy) and those by the World Bank, and JICA, is to provide a comprehensive coverage for lost
assets and restoration and/or enhancement of livelihoods for all categories of affected people, whether
affected directly, indirectly, permanently or temporarily, with or without titles, and tenants/lessees. For
all lost lands and assets compensation will be at replacement cost.

Here, the project Entitle Matrix is proposed for the “Primary Bridges on National Roads’ Project to be
financed by JCA, taking into account of NIRP and procedures and “JICA Guidelines for
Environmental and Social Considerations’. The right-most column used to indicate “Responsible
Organizations’ is not shown here, however, they are PMU, RDA and Divisional Secretary of
jurisdictional power over the territory of respective bridge location. The matrix is shown in the
Appendix as Table 4.2.5 — 1 Proposed Entitlement Matrix.
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4.2.6 Institutional Set Up for Grievance Redress Mechanism

(1) Proposed Grievance Redress Mechanism (GRM)

The project locations are distributed over 21 DS (Divisional Secretary) divisions of 13 Districtsin
six Provinces. The proposed GRM is so organized as to cater to the needs of APs (“Affected
Persons’) geographically distributed, who wish to resolve their project related grievances through
amicabl e settlements.

For mohilizing GRM dedicated to the project “PRIMARY BRIDGES ON NATIONAL ROADS”, operating budget
of GRM at GND (Grama Nlladhari Divisions) and Regional Level are to be borne by PMU Project
Office.  National level budget isto be expended by MP&H.

(20 PMU’sRolein Mabilizing and Coordinating Proposed Grievance Redress Mechanism (GRM)

PMU isresponsible for raising APs awareness on GRC. PMU mobilizes its own cadre of
Resettlement Officers tasked to facilitate rel ocation and resettlement with respect to project
implementation, and make them attend to GRM related work at field level. Eventually with the
commencement of LA (land acquisition) process, the Resettlement Officers areto have afull list of
APs showing disabilities, legal and illegal status of land ownership and other individua attributes,
which are obtained through Census and Assets Inventory Survey conducted by PMU at the initial
stage of project implementation. The PMU professional staff will hold meetings with APs with the
participation of heads of respective GNDs (Grama Nlladhari Divisions) throughout the LA process,
and in the preparation of Resettlement Action Plans.  In the LA process, heads of GNDs too will
have alist of APs officialy, and have to meet with APs severa times during LA process. PMU field
staff can circulate information flyers, leaflets in these meetings on GRC and other matters, and also
can post to APsthrough mail aso. GND heads have field offices, one or two in the division, and
project related documents can be deposited there also. In addition, village level NGOs, mostly very
active village level funeral welfare societies also can be used for project related information
dissemination.

(3) Mediating grievances lodged by APs through holding GRC at GND level

PMU'’s responsibility is providing afair and equal opportunities for APs who have grievances caused
by the project to bring their cases for mediating body lying outside the formal legal institutions. The
Director of PMU has discretion to have a routine GRC meeting, for example, once per month, even no
cases coming to GRC. If cases are there GRC hasto respond to it immediately.

(4) Composition of Grievance Redress Committee (GRC) - DS level

21 DSDs (district secretariat divisions) have only bridge within their divisions, and 8 DSDs have two
bridges within their divisions. Therefore, this level GRC works operationally at location level, most
likely as a committee at GND (Grama Nlladhari Division) level. This committee is most important in
solving grievances of APs who live closdly to the bridge site. The affected people can lodge
complaints at respective Grama Niladhari Office, Divisional Secretariat office, at the Construction
Site or at the Executive Engineer office, RDA. At this level, GRC is expected to resolve complains

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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within three weeks time. In this stage it is expected to get the advantage of the construction
management setup (which involves the employer and the contractor) to resolve construction related
issue at sSite (avoid/ minimize any delays in rectifying the problem). DS level GRC consist of
following members;

Table 4.2-6  Proposed GRC Set Up at Divisional Level

Divisional Secretary of the area Chairman

A representative of PMU Secretary

Grama Niladhari

[When a bridge has two GNDs (Grama Niladhari Divisions) on either side of | Member
the bridge, the two Grama Nlladhari can attend on depending on the dispute]

A representative of the Supervision Consultant Member

A representative of the Contractor Member

A representative of a social organization (NGO/CBO) of the area Member

A community member/religious leader Member
Representative

A representative from the agency who is a party of the dispute

of Complaint

Source) Study Team

GRC meetings will be held at the PMU’s site office or at DS office, to which APs who have lodged
complaintswill beinvited. The APswill beinformed about the GRC, seven days prior to its meeting.
However, GRC meetings could be held in the public if required.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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CHAPTER 5 PRIORITIZATION OF SELECTED 37 BRIDGES

5.1 Purposes of Prioritization

Some of 37 nos bridges, selected in accordance with the criteria, are seriously deteriorated on primary
members, thereby resulting in overall instability of the structure, and are the bottlenecks in road
network due to narrow carriageway widths. Though such bridges need urgent measures as repair or
replacement, it is difficult to take necessary measures at the same time due to insufficient management
capacity and budgetary restriction.

Therefore, prioritization is needed for efficient operation and maintenance management.

5.2 Criteria for Prioritisation

Most important criteria for prioritization are “soundness of the bridge” and “influence on traffic
condition”.

In this Study, Study Team selected the following criteria for prioritization from the present conditions
of bridges and information from RDA.

“Score” given in Table 5.2-1 is the maximum one for each criterion, and higher total score obtained
implies higher priority compared to other bridges.

Table 5.2-1  Criteria and Scores Given for Prioritization

Criterion Score
. Type of Road 10
Importance of Bridge - 25
Traffic Volume 15
Soundness 20
Bridge Condition Inundation 10 30
/ Insufficient Water Opening
Carriageway Width 45 45
Total 100
Source) Study Team

Descriptions on each criterion and scores are given below.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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521 Importance of Bridge

“Importance of Bridge” is the criterion to rate degree of importance in the area based on the road
information. It isconsisted of “Type of Road” and “Traffic Volume”.

(1) Type of Road

In this Study, Study Team inspected the existing bridges basicaly on “Class-A (AA/AB)” and
“Class-B” nationa roads managed by RDA. Bridges on lower road classifications were aso
inspected as such bridges will be on Class A and B roads in the future.

The higher the road classis, the higher the given point is.

Table 5.2-2  Point Given for “Type of Road”

Type of Road score
AA 10
AB 10
B 5
Others 0

(2) Traffic Volume

It evaluates the difficulty to ensure sufficient detour by the number of traffic on AADT (Annual
Average Daily Traffic) basis given by RDA. Bridges on roads with heavy traffic volume are of
high importance in road network, since aternative route to accommodate such heavy traffic is
difficult to ensure whenever the roads are closed to traffic due to damage or collapse of the
bridges. The higher the AADT is, the higher the given point is.

Table 5.2-3  Point Given for “Traffic Volume”

Traffic Volume score
over 5000 15
1000 - 5000 10
less than 1000 5

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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522 Bridge Condition

“Bridge Condition” is one of the important criteria to rate the existing bridges. It comprises
“Soundness’ and “ Submergence”.

(1) Soundness

It evaluates the soundness of the bridges based on the inspection results.  Soundnessis classified
into four (4) categories: critical, poor, fair and good. In addition, for its importance in overall
structural stability, such primary members as superstructure / substructure and other secondary
members shall have different weighting respectively. Of primary members, superstructure shall
have higher weighting than substructure due to its immediate impact to road users and safety.

Table 5.2-4  Point & Weighting Given for “Soundness”

Damage Rank weight Bridge Member weight
Rate4 : Critical 1.00 super 0.55
Rate3 : Poor 0.50 sub / bearing 0.40
Rate2 : Fair 0.25 secondary member 0.05
Ratel : Good 0.00
0 : No Member 0.00 Scoré

Total of Soundness 45

/DAMAG E RANK \

Damage Rank shows following condition of bridge member.
Ratel : Good condition
Rate?2 : Fair condition with minor natures: Periodical maintenance is required.
No urgent repair is needed.
Rate3 : Significant damages: Damaged portion(s) are to be repaired immediately.
Rate4 : Critical damages: Urgent improvement,
\ reconstruction or restriction of heavy vehicles is required. /

*  Sample Calculation
Damage Rate:  [super = 4][sub/bearing = 3][secondary member = 4]
Weight of “super” =1.00x 0.55=0.55
Weight of sub/bearing =0.50x 0.40=0.20
Weight of secondary member =1.00x 0.05=0.05
Tota of weight =0.80

Maximum score of “ Soundness’ x Total of weight = 45 x 0.80 = 36.0 (score of soundness)

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.

5-3



DATA COLLECTION SURVEY ON PRIMARY BRIDGES ON NATIONAL ROADS AND MAINTENANCE SYSTEM OF BRIDGES
FINAL REPORT

(2) Submergence & Insufficient Water Opening

It evaluates the effect of economical losses due to closure of road by inundation during floods and
rate of danger of scour / erosion / collison of debris and subsequent bridge collapse. Water
level and rate of riverbank erosion obtained from interview survey at each bridge site are the
valuable information for rating.

SUBM: Water levels recorded during past flood times were higher than bridge deck
surface, thereby resulting in closure of the bridge to traffic.

SHORT: Shortage of water opening during floods can be confirmed from the erosion
situation of riverbanks around the bridge or insufficient freeboard under the bridge
deck soffit. Freeboard shall be at least 1.0m from the design high water level to
the bridge deck soffit in order to prevent damage to bridge deck due to collision of
debris and water load.

Table 5.2-5  Point Given for “Submergence / Insufficient Water Opening”

Submergence / Insufficient Water Opening score
SUBM 15
SHORT 10
- 0

5.2.3  Carriageway Width

It evaluates the effect of bottleneck to the road network due to narrow carriageway width. It causes
traffic congestion during the peak hours in the morning and evening, and will give unfavourable
impacts to socia environments and safety. Special attention is recently being paid by RDA.

The following criteria were devel oped for carriageway width.

Table 5.2-6  Point Given for “Carriageway

Carriageway Width score
Carriageway width less than 5.0m 15
At least 5.0m wide carriageway provided 10
Required number of lane and lane width of 3.7m satisfied 0

5.2.4  Summary of Prioritization Results

Prioritisation made in accordance with the above is summarized in Table 5.2-7.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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CHAPTER 6

BRIDGE PLANNING

6.1

Present Conditions of 82 nos Road Bridges Investigated by Study Team

There are several types of bridges presently available in Sri Lanka, namely reinforced concrete (RC),
pre-stressed concrete (PC) and stedl structures.  Types of 82 nos bridges investigated are classified as
in Figure 6.1-1, and details are tabul ated with symbolsin Table 6.1-1.

Existing bridges

® ST.TRIT; 4; 6%_ = New; 4; 6%

O ST.TRJ/HT; 3; 4%/
B RSJ/SDS; 2; 3%

B RSJ/RCS; 3; 4%

B RCB; 5; 7%
B PSC/POS; 4; 5%

® BAILEY; 5; 7%

Share of Bridge Type
mBAILEY 1) RC Bridge 27 %
H CAUSEWAY 2) PC Bridge 22 %
m PSC/PRE 0
mPSC/POS 3) Causeway 21 %
mRCB 4) Steel Bridge 17%
mRes 5) Bailey 7%
mRSJ/RCS
ERSJ/SDS 6) New Bridge 6%
OST.TR/HT
mST.TR/IT
= New

Source) RDA
Figure 6.1-1

Current conditions of existing bridges are
briefly summarized as follows:

B Concrete bridge decks are in sound
condition except those in the coastal area.

B Serious damage is observed on sted
members due to | ess mai ntenance works.

B A lot of causeways present in the
northern area are closed for traffic during
floods due to inundation

Types of Existing Bridges

Table 6.1-1  Bridge Types Presently Available
Symbol Bridge Type
BAILEY Bailey
CAUSEWAY Causeway
PSC/PRE Pre-tensioned Beam
PSC/POS PC Post-tensioned Beam
RCB RC Beam ST
RCS RC Slab

RSJ/RCS

Rolled Steel Joist with RC Slab

RSJ/SDS

Rolled Steel Joist with Steel Deck Plate

ST.TR./HT

Steel Half-Through Truss

ST.TR/T

Steel Through Truss

New

New

Source) Study Team

Bailey bridges are grobally considered as atemporary facility; however such bridges are still being
erected in Sri Lanka with the loans from UK, France and China as permanent ones. Bailey bridgeis
originaly developed for military purpose, and good at quick construction. Hence deck is not RC slab
but stedl plate, drivability (causing accident due to slippery) and short life of deck due to vibration
are problem. Panel point isonly pininsertion, all the structure is hanging down.

Actualy, bailey bridges on A9 road are damaged due to heavy traffic,

repair is needed for the bridges as soon as possible.
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6.2 Bridge Design Requirements

6.2.1 Introduction

For the purpose of cost estimate for formulation of bridge reconstruction projects financed by
Japanese ODA loan, bridge planning was conducted for surveyed bridges. Fundamenta
requirements were identified and basic geometric and cross section designs are described based on the
design standards presently practiced in Sri Lanka, and horizontal alignment, bridge length, span
arrangement and bridge type sel ection were subsequently introduced for implementation.

6.2.2  Bridge Profile Design

Bridge profile will be designed in accordance with Geometric Design Standards of Roads (RDA,
1998) ingeneral.  Special attention shall be given to the followings:

1) Minimum Gradient on Bridge

At least minimum gradient shall be used to facilitate the drainage efficiency. Some longitudinal
gradient is preferred for satisfactory drainage depending on the terrain type.

In Sri Lanka, flat gradient is allowed on the bridge wherever no such specific conditions as
navigation clearance and vertical clearance for crossing road is given, so that the sufficient sight
distance can be ensured.

With the drainage efficiency considered, however, al the recommended bridges have minimum
longitudinal gradient of 0.3% in urban areas and 0.5% in rural areas as same as Japanese
practice.

2) Road Profilein Flood Areas

The ClasssA and Class-B roads are the trunk roads which play important roles in the
socio-economic activitiesin Sri Lanka.  Since bridges requested by RDA are all on Class -A and
-B roads, such bridges shall be flood-free to all-weather conditions. In order to prevent
inundation during floods and reduction in roadbed strength thereby leading to an uneven road
surface, it is proposed that road surface be approximately 1.0m above the design water level so
that pavement structure cannot be immersed.

Approximately 1.0m Road Surface

$ / L i \ Design HWL

- Pavement Structure: -
- AC wearing course

- AC binder course
- base course
- sub base

Source) Study Team
Figure 6.2-1 Road Profile in Flood Areas
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3) Bridge Profile over Water

During flood times, it is expected that debris blockage at water openings and damage the bridge
structures in across rivers, streams or other water bodies. Bridge accessories such as bearings
and stoppers might be under water and will also be deteriorated.

Blockage of water opening might come to the increase in water level upstream, thereby leading
to theinundation of crop / paddy fields, residential areaand socia facilitiesin the upstream.

In order to alleviate such damage and adverse effects, it is proposed that the bridge profile be
determined so that bridge bearing seats are at least 1.0m above the design high water level
(HWL).

At least 1.0m At least 1.0m

Design H.W.L.

Source) Study Team
Figure 6.2-2  Freeboard under Bridge Deck Soffit

6.2.3 Cross Section Elements

Cross section of a road is basically comprised of carriageway, shoulder, drainage, center median,
reservation for services and right of way (ROW). Road surface shall have crossfall to prevent
stagnation of surface water.

In addition, road cross section may have the embankment fill slope or cut slope where roads run on a
fill area or a cut area. Requirements on each element are discussed below in accordance with
Geometric Design Standards of Roads (RDA, 1998) and Bridge Design Manual (RDA, 1997).

(1) Carriageway

The carriageway is used for vehicles to run, and classified as single-lane, two-lane, four-lane or
multi-lane. “Traffic Lane” is defined for the use of single line of traffic operation, and its desirable
width is 3.7m with side clearance as the design vehicle width vary from 2.1m to 2.6m. Such side
clearance will give improvement in operating speed and safety. Considering maximum width of
design vehicle in Sri Lanka is 2.5m, as same as in Japan, it is recommended to be 3.2m for
carriageway and 0.5m for shoulder, following Japanese highway design standards,

The absolute minimum traffic lane width is 3.1m for embankment / cut road section, and is 3.4m for
bridge / structure section. However, for Class -A road, it was confirmed through discussion with
RDA that traffic lane width be 3.7m.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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(2) Shoulder

The shoulder provides vehicles with reasonable spaces to stand or to alow emergency
maneuvering.

For fill / cut road sections, shoulder width is 3.0m for desirable one; 2.4m for minimum width;
and 1.8m for absolute minimum width depending on site conditions.

For bridge/ structure section, no shoulder isgiven in Sri Lanka.

Study Team, however, proposed that shoulder should be provided on bridge / structure with at
least 0.5m in width in order to prevent blockage due to damaged vehicles, from the international
practices.

(3) Drains

Drains are provided for efficient disposal of surface water. The width of drains varies from
0.6m to 1.2m depending on the requirements. Drains cross section may be rectangular or
trapezoidal. Earth drains should have maximum side slope of 1 : 4 (1 horizontal to 4 vertical).

(4) Centre Median

For four-lanes or multi-lane road, centre medians shall be provided at the centre of carriageway
in order to avoid the hazardous condition arising from opposing traffic.  The minimum width of
acentremedian is 1.2m.

(5) Fill / Cut Slopes

The embankment fill slopeis 2 horizontal to 1 vertical, and cut dopeis 1 horizontal to 4 vertica
ingeneral. Slopesflatter than thiswill improve safety; however it may be uneconomical.

(6) Crossfall

The crossfall is provided for smooth drainage of water from road surface, and is given to both
carriageway and shoulder. Crossfall should vary with surface materials. The recommended
crossfall on carriageway / shoulder for straight embankment fill / cut road sections are presented
in Table 6.2-1. In this Study, from the practices in Sri Lanka, 2.0% and 4.0% of crossfall are
proposed respectively for carriageway and shoulder.

Table 6.2-1 Recommended Crossfall on Straight Road Section

Crossfall on Carriageway Crossfall on Shoulder
Surface Material Recommended Surface Material Recommended
Portland Cement 20% Bitumen or Other All 3.010.4.0 %
Asphalt Concrete 20% Weather Surface
Surface Sed 30% Gravel 4.0t05.0 %
Unseals Gravel 4.0 %

Source) Study Team

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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For bridge / structure sections, the minimum crossfall shall be 60 horizontal to 1 vertical (1.67%).
It is noted that steeper crossfall will lead to the increases in dead load and cost.

In consideration of the above recommended values and practices in Sri Lanka namely having
heavy rainy condition and accuracy of workshop, it is proposed 2.5% crossfall be used on bridge
and road structure.

6.2.4  Typical Cross Section

In Sri Lanka, typical road cross section is classified into 6 categories: RO, R1, R2, R3, R4 and R5,
depending on the ranges of traffic volume (ADT) in terms of PCU/day and road functiona class types
of A,B,CandD. Dimensions of typical road cross section are given asfollows:

(1) Embankment Fill / Cut Section

Dimensions of cross section elements. berm, drain, shoulder, carriageway, median and R.O.W.
are summarized in Table 6.2-2 for embankment fill / cut road sections. Minimum values are
used depending on the site conditions.

(2) Bridge/ Structure Section

The median may be provided wherever it is provided on approach roads. Pedestrian (wakway,
parapet and railing) will be provided if the site conditions require. Walkway widthis1l.2 masa
minimum and should be increased to satisfy the requirement.

Dimensions on each cross e ement are summarized in Table 6.2-3.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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Table 6.2-2  Typical Cross Section for Embankment Fill / Cut Road Section

Lt Gt RO R1 R2 R3 R4 RS
Section Type
ADT 72,000 — 40,000 — 25,000 — 18,000 — 300 - <300
(PCU/day) 108,000 72,000 40,000 25,000 18,000
Road Class A A A B A B B, C C,D
Berm (B) i 1.0 0.6 ) 12 )
(meter) (min. 0.0) | (min. 0.0) '
Drain (D) 15
0.9 . 0.9 0.9 0.9 0.9
(meter) (min. 0.9)
Shoulder (S) 3.0 3.0
3.0 3.0 2.4 2.4
(meter) (min. 2.4) (min. 2.4)
Carriageway 74
© 10.5 7.4 n 3.7 3.1 35
(min. 7.0)
(meter)
Median (M) 1.2 1.2 1.2 0.0 0.0 .
(meter)
R.O.W.
30.0 27.0 25.0 15.2 15.2 10.1
(meter)
R.O.W.
B S C M C S B Type RO, R1
) Jau] [
| i Y
R.O.W
B S c M c S B Type R2, R3, R4
[ faf [
av; i U
R.O.W
S ¢ S Type R5
1 a b
|
1 u

Source) Study Team
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Table 6.2-3  Typical Cross Section for Bridge / Structure Section

Typical Cross Section R1 RO R3. R4 RS
Type
ADT
40,000 — 72,000 25,000 — 40,000 300 — 25,000 < 300
(PCU/day)
Carri C
arriageway (C) 7.4 7.0 3.7 3.7
(meter)
Median (M)
Depends on approach road
(meter) €p app
Pedestrian (P) Depends on site conditions.
(meter) 0.3 (parapet) + 1.2 (minimum) = 1.5 (minimum)
P C M C P
0.3 1.2<= dL 1.2|<= |0.3
i R1,R2, R3, R4
|
L Al_i_l¥
l !
P c P
0.3 12<= di|_ 1.2|<= |0.3 @
L !
|
| |

Source) Study Team

6.2.5  Bridges/ Roads Cross Sections

According to the above stated details, project road / bridge cross section will be determined in
consideration of annual average daily traffic (AADT) on a PCU basis for carriageway and demands
from the surrounding environments for walkway. Yet, no PCU basis traffic data is available and it
has not been discussed with RDA on the cross section elements.  As to carriageway, provision of
shoulder on the bridge section needs clear understanding of RDA officias on its necessity from
overseas practices and experiences. Those decisions could be taken in consultation with RDA
officids.

In such circumstances, RDA presented Study Team four (4) types of standard bridge cross sections
from the requests of provincia / regional agencies: new complete six (6) traffic lanes, new complete
four (4) traffic lanes, new complete two (2) traffic lanes and additiona parale two (2) traffic lanes
next to the existing one. They have a 3.7m or 3.5m wide traffic lane without shoulder at the outermost
lane and marginal strip at median side. It is not recommended for smooath traffic management due to
blockage of traffic flow by damaged vehicles on the bridge. Considering maximum width of design
vehiclein Sri Lankais 2.5m, as same as in Japan, it is recommended to be 3.2m for carriageway and
0.5m for shoulder, following Japanese highway design standards. Discussing the traffic lane width, in

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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consideration of maximum overall vehicle width of 2.5m", some margins for vehicle maneuvering at
both sides and current traffic flows in Sri Lanka, 3.2m wide traffic lane isjudged suitable. With this,
0.5m wide shoulder can be provided at the outermost lane.

Where raised median is provided, it is recommended 0.5m wide marginal strip be provided at both
sides to prevent vehicles from bumping into it.

The recommended bridge cross sections by Study Team, based on the RDA requests, are as follows:

&
\

31200
4000 11000 2q00 11000 4000
500 3@3,200=9600 500 ‘ 500 3@3,200=9600 500
Walkway Traffic Lane M ediian Traffic Lane Walkway
Shoulder 2o Mgftﬂrf;a' \ gftﬂiga' 200 Shaulder
.00% ‘ .00%
17771777777"77 74—'—L7777 707777I777I
|
Complete Six (6) Lane
! \
T cL
| |
16800 10400
1500 13800 1500 1500 74bo 1500
500 4@?3203 12800 500 500, 2@3,200=6400 500
Walkway TrarflJ: Lane Walkway Walkway Traffib Lane W
Shoulder 2.00% 2 00% oulder Shoulder Shoulder

FI****** |

Complete Four (4) Lane

Source) Study Team

Figure 6.2-3

i

"

i 200‘V+200% i
T

Complete Two (2) Lane
|

4

L
|
|
|
|
+
\

10400
1500 7400 1500
500, 2@3, 2Q0=6400 1500
Trafn‘c Lane | Wakway
Marginal
rip 2 00% ulder

Additional Parallel Two (2) Lane

1

Motor Traffic Act (Chapter 3) on October 08, 2004.

Recommended Bridge Cross Section

alkway
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6.2.6  Bridge Piers in Water

(1) Bridge Pier Shape and Local Scour

Bridge piers are constructed in a variety of different types and shapes. Some of more common
types of piersareillustrated in Figure 6.2-4.

s

T

77N 77N 77N 77N 77N 77N Ay N Ay
i / / / i ' 4 4

T Flow T Flow T Flow T Flow T Flow

(1) Oblong Uniform (2) Circular Uniform (3) Nonuniform Pier (4) Pile Group in (5) Pile Group in
Pier Pier with Footing / Pile Single Row Double Row
Cap in Water

Source) Study Team
Figure 6.2-4 Common Type of Pier in Water

Bridge piers in water are affected by general scour and local scour effects. Local scour effect
depends on the flow obstruction imposed by pier itself; shape factor and alignment factor to the
flow direction. Detail discussions on both shape and alignment factors are given in “Bridge
Scour” published by Water Resources Publications, LLC in 2000. The summary is introduced
asfollows:

1) Shape Factors

It is well known that wider bridge elements in water lead to deeper loca scour. Structure
elements, when introduced to awater flow, result in significant changes to the flow patterns.

Shape factors are only important if the stable unidirectional water flow can be ensured.
Uniform piers are preferred to non-uniform piers since wider base element intercepts the water
flow leading to deeper scour depth.  Oblong pier is also preferable in comparison with circular
pier due to its narrower element to the flow direction. However, in case of unstable water flow,
circular uniform pier isrecommended.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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Pile groups exposed to water flow induces blockage of debris in flood times. It may cause
damage to the bridge structure itself due to increased water load and collision force.  In addition,
the pile spacing (measured center-to-center) is one of the factorsin increasing scour depth. The
smaller pile spacing is, the greater scour depth is.  Single row pile group is subjected to less
local scour compared to double or multi row pile group.

2) Alignment Factor

The depth of local scour for al shapes of pier, except circular, is strongly dependent on the
aignment to the flow, 6. As the angle increases, as shown in Figure 6.2-5, the scour depth
increases because the effective frontal width of the pier (B’) isincreased.

Flow

Source) Study Team
Figure 6.2-5  Alignment to the Water Flow, 6

(2) Recommendation

It is strongly recommended, from the above discussion, that pile cap be embedded into riverbed /
seabed with the soil cover of at least 2.0m and pier wall be of oblong shape. Sufficient soil
cover on top of pile cap shal be provided not to expedite local scour.

Japanese river gtructure standard gives 2m soil cover on footing in river. Falling down of bridge
due to scoring of foundation in river isin many cases in Japan, 2m cover is not fully safe.

It will achieve the increased operation period of bridge structures.

At least 2.0m

Source) Study Team
Figure 6.2-6  Soil Cover on Pile Cap / Footing in Riverbed

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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6.3 Possibility of Use of Steel Structures

6.3.1 General

As discussed in the previous section, common bridges in Sri Lanka are of reinforced concrete (RC)
and prestressed concrete (PC), as dl the materials except prestressing tendons are available in
domestic market. Prestressing tendons are usually imported from India and Singapore so that
prestressing beams, which are one of the typical bridge types in Si Lanka, are produced for longer
span bridges in the domestic factories all over Sri Lanka.

Structural steels are not available in domestic market and need to be imported from overseas, if they
are used. They need marine transport, fabrication in Sri Lanka or overseas, corrosion protection
surface coating, erection and periodical painting. Being surveyed in this Study, Colombo Dockyard
has experiences in fabricating steel girders for agueduct bridges with corrosion protection surface
coating against high corrosive environments. It might have an experience to work for sted girder
bridges in fabrication and corrosion protection surface coating.

Hereby studied are bridge deck / foundation types. PC box type and steel girder type for bridge deck,
and cast-in-situ concrete piles (bored piles) and stedl pipe sheet piles for bridge foundations.

The studies were conducted with the assumption that 3-span bridge with 120m long in total (3 x
40.0m = 120.0m) is constructed to cross the river with the bridge foundation bearing stratum of
approximately 25m below the riverbed.

Table 6.3-1  Alternative Studies

Study Alternative Descriptions

Study -1 Alternative—1 Bridge Deck : PC Box Girder
Bridge Foundation : Bored Piles

Alternative— 2 Bridge Deck : Steel Girder with PC Sab

Bridge Foundation : Bored Piles

Study -2 Alternative—1 Bridge Deck : PC Box Girder

Bridge Foundation : Bored Piles

Alternative— 2 Bridge Deck : PC Box Girder

Bridge Foundation : Steel Pipe Piles

Source) Study Team

For sted structures, use of atmospheric corrosion resistant steel was studied compared to ordinary
carbon manganese steel for its economical benefit on a life cycle cost basis. Though periodical
inspection isrequired, no periodical surface coating is needed on atmospheric corrosion resistant steel

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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6.3.2  Study — 1 : Study on Bridge Deck Types

It is well known that steel bridges might be economically preferable for a longer span of 40m or
greater to prestressed concrete bridges, depending on the site conditions. It needs to be studied to
ensure economical benefit in bridge construction.

Both PC box girder and steel girder have uniform depth of 2.3m and 2.7m respectively. Figure 6.3-1
shows the detail of each bridge deck type. Deck dab is of prestressed concrete for both types with

longer span. 10400 10400
E‘z = ] — T 78
/ l
| T
150]] 2350 5400 2350_|| 150 150_|| 2150 5800 2150 150
Source) Study Team | |
PC Box Girder Steel Girder

Figure 6.3-1 Bridge Deck Cross Section used in Alternative Study

Practically, prestressed concrete bridges were constructed as typical bridge deck type in Sri Lanka.
Though PC box girder bridges are not so much constructed, local technicians and labours have alot of
experiences in prestressing works.  Construction methods are of al-staging, incremental launching,
and erection girder with precast segments. For short bridges, “erection girder with precast
segments’ is not economical due to high initial investment cost. Two (2) construction methods of
all-staging and incremental launching are possible options for the study.

| PC Box Girder
¥ Temporary [y Temporary
Support 8 Support
I: ] ] [ ] |: — = ] ] [ ] —
Wooden Piles Wooden Piles
All-Staging
T T T T N "ryuw

Incremental Launching

Source) Study Team
Figure 6.3-2  Construction Methods for PC Box Girder Bridge

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.

6-12



DATA COLLECTION SURVEY ON PRIMARY BRIDGES ON NATIONAL ROADS AND MAINTENANCE SYSTEM OF BRIDGES
FINAL REPORT

All-staging needs temporary supports for all spans.  When it is used in water, adverse effect to water
guality is expected due to worksin water. It is difficult to use this option in deep water.

Incremental launching is an advanced technology in Sri Lanka, and needs skilled technicians and
labourers. This option can be used at any circumstances in deep water, soft soil condition and over
the crossing roads / railroads. However, the cost is high due to the requirement of larger quantities
of prestressing tendons because tendons must be arranged for repetitive positive / negative flexure
moment during launching.

Steel girders are fabricated at site or in the factory, transported to the site, and erected by crawler /
wheel cranes with some temporary supports or incremental launching method. Stable working
platform is also necessary for erection works. With respect to the fabrication, it needs advanced
technology in consideration of camber, longitudinal grade and crossfall. Careful attention must be
paid to the transportation not to damage girders and anti-corrosion painting. Fabricating with high
tension bolts at site needs accurate tension control.

Erection with Cranes

—=>

|

Incremental Launching

Source) Study Team
Figure 6.3-3  Construction Methods for Steel Girder Bridge

Discussing the maintenance works and costs, prestressed concrete bridges need less works and costs
than steel girder bridgesif they are properly constructed in arrangement of rebar / prestressing tendons,
concrete cover, concrete casting and prestressng works. Steel girders, with ordinary stee
material ,need periodical painting for every 40 to 60 years, even though they are painted with high
resistance corrosion coating.

Cost estimate and construction time schedul e were made with the following assumptions:

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.
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Table 6.3-2  Assumptions on Cost Estimate & Construction Time Schedule
(Bridge Deck Type Study)

Alternative PC Box Girder Steel Girder with PC Deck Slab
Procurement of B Prestressing tendons, bridge bearings, | B Structural steel, bridge bearings,
Materials expansion joints from overseas. expansion joints from overseas.

B Othersin domestic market. B Atmospheric Corrosion Resistant Steel
from overseas.

B Othersin domestic market.

Construction B Incremental launching for PC box B |ncremental launching for steel girder.
Method girder. B Fabrication of steel girder
B Bored piles/ substructure construction / stabilizing treatment for corrosion
with temporary cofferdam, bridge and resistance surface coating in Colombo
platform. Dockyard.

B Bored piles/ substructure construction
with temporary cofferdam, bridge and
platform.

Work Group W 2 work groups are mobilised for W 2 work groups are mobilised for
foundation / substructure construction foundation / substructure construction
(onefor Al & P1, the other for P2 & (onefor Al & P1, the other for P2 &
A2). A2).
Work Duration B PC box girder incremental launching B Steel girder incremental launching
refersto practices for Manampitiya refersto practices in Japan.
Bridge. B Othersrefer to the practicesin Sri
B Othersrefer to the practicesin Sri Lanka.
Lanka B Non-operation rate considered.
B Non-operation rate considered.
Cost B Cost estimate based on project B Cost estimate based on project

experiencesin Sri Lanka with price
escalation.

experiencesin Sri Lanka with price
escalation.

Source) Study Team

The above discussion
6.3-4 and 6.3-5.

is summarized in Table 6.3-3 with the construction time schedules in Figure

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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6.3.3  Study — 2 : Study on Bridge Foundations

With regard to the bridge foundation, steel pipe sheet piles foundation is preferred to the cast-in-place
concrete piles when they are used in deep water; practically 5 m or greater.

Removed

Sandy Soil Sandy Soil

Temporary Cofferdam
Double Sheet Pile Typg

Cast-in-Place Steel Pipe Piles

Concrete Piles Permanent

(a) Cast-in-Place Concrete Pile (b) Steel Pipe Piles
Figure 6.3-6  Foundation Types in Deep Water

When the cast-in-place concrete piles are constructed in deep water, a large scale of cofferdam, such
as double sheet pile type, is required to construct foundation piles, pile caps and pier columns. It is
necessary to pay specid attention to the obstruction to water flow during construction. In addition,
cast-in-place concrete piles need stedl casing in water so that drilling; instalation of reinforcing bars
and concrete casting can be carried out in dry condition.

Filling soil in double sheet pile must be of good quality sandy soil in order to provide sufficient
stiffness of cofferdam and to alleviate earth pressure to steel pipe sheet piles.  Such good quality soil
must be obtained from the authorized sources by the relevant environmental agencies. It must also
be given the special attention not to pollute the water when the soils are filled in or removed from the
water.

Discussing the steel pipe sheet piles, they can be used as both temporary cofferdam and permanent
bridge foundation piles, thereby resulting in economical benefit.

Steel pipe sheet piles foundation is used in a variety of types, of which two options are shown in
Figure 6.3-7. Option-1 isto minimize obstruction to water flow in order not to expedite local scour
even though it needs removal of steel pipe sheet piles after the construction of concrete dab / pier
columns is completed. Option-2 has high work performance in bridge construction compared to
Option-1 as no removal of steel pipe pilesis required; however, it isinferior in expediting local scour
to Option-1 due to wider element.

Being considered the proposed bridge span of approximately 30 - 40m constructed in water, Option-1
is considered as alternative option in the studies.
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\\‘4

Removed

Steel Pipe Piles

Permanent

Steel Pipe Piles

Permanent

(a) Option-1 (b) Option-2
Source) Study Team
Figure 6.3-7  Use of Steel Pipe Piles Foundations

Pile driving causes noise and vibration, and may give adverse effect to surrounding neighborhood and
aquatic life, if any. When driving into hard rock or boulder layers, specia technology shal be
introduced: i) concurrent use of water jet and vibratory hammer, and ii) penetration with gyration
force and specia bits on piletip.

Steel pipe sheet piles need welding at site due to the limited maximum length for land transportation.
Experienced welders shall work in order to achieve sufficient strength equal to or greater than that of
stedl pipe sheet pileitsdf.

Cost estimate and construction time schedul e were made with the following assumptions:

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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Table 6.3-4  Assumptions on Cost Estimate & Construction Time Schedule
(Foundation Type Study)
Alternative Cast-in-Place Concrete Piles Steel Pipe Sheet Piles

Procurement of [ |
Materials

All materialsin domestic market.

Structural steel from overseas.

High corrosion resistance surface
coating from overseas.

Construction [ |
Method

Reverse circulation drilling method.

Driving by vibration hammer.

If necessary, water jet is concurrently
used for hard layer.

Work Group ]

2 work groups are mobilized for
foundation / substructure construction
(onefor Al & P1, the other for P2 &
A2).

2 work groups are mobilized for
foundation / substructure construction
(onefor Al & P1, the other for P2 &
A2).

Work Duration [ |

It refersto the practicesin Sri Lanka.

Steel pipe sheet pile construction

experiencesin Sri Lanka with price
escaation.

B Non-operation rate considered. refersto practicesin Japan.
B Othersrefer to the practicesin Sri
Lanka.
B Non-operation rate considered.
Cost B Cost estimate based on project B Cost estimate based on project

experiencesin Japan and Sri Lanka
with price escalation.

Source) Study Team

Table 6.3-5 summarizes the above discussions with the construction time schedules in Figures 6.3-8

and 6.3-9.
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Table 6.3-5 Comparison on Bridge Foundation Types

Cast-in-Place Concreet Piles (Bored Piles) Steel Pipe Sheet Files
f .
p———t—it—t TR TR
g i1 i g
=) 1 [
- (= — -I 1 Ll =
=] (RN (] S

3000

oop

@m

]
1

T O 7 —

5 3@3833=11500 5 1100 10720 0Q
PrOfile 14500 12720
&
Plan
I
O O JI( O O
L + A =
/ N\ ‘\\'\/ “> \///' N 2
O 0,0 O
I
4506,
ltem Cost Item Cost
(million JPY) (million JPY)
Cofferdam 47.3 Materid cost 40.7
Direct Cost Bored piles 14.6 Sted Pipe Pile 335
Footing 17.1 0.0
Total 79.1 Totd 74.2
Ratio (1.06) Ratio (1.00)
Constructi
onstructon 10 Months 7 Months

Period with Pier

* A large scae cofferdam, such as double | - steel pipe sheet pilescan be used for both

sheep pile type, isrequired for temporary cofferdam and permanent pile
congructionin deep water of 5 m or foundations (practices up to 15m deep
greater. water).

Advantages /

Disadvantages | « Obstruction to water flow isinproblem |+ Lessobstructionto water flow due to
during construction duetolarge scale smaller plan dimension.
cofferdam.

Evaluation L ess Recommended Most Recommended

Source) Study Team
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6.3.4  Use of Atmospheric Corrosion Resistant Steel

Hereby studied is the use of atmospheric corrosion resistant steel in place of ordinary carbon
manganese steel with two (2) types of surface coatings.

Ordinary sted structure needs periodical surface coating at 10-15 year intervals for ordinary surface
coating and at 45-60 year intervals for heavy-duty surface coating in order to ensure the durability and
load carrying capacity for its design life.

Ordinary surface coating is frequently used for stedl structures located at such ordinary environment
as rurd and mountainous areas and at such severe environment as urban area. Periodica surface
coating, together with inspection and cleaning, is required, even though itsinitial cost islow.

Heavy-duty surface coating has high resistance to corrosion, and is frequently used at coastal area
(severest environment). Though initial cost is higher than that of ordinary surface coating,
maintenance cost including inspection and cleaning is lower for itslonger servicelife.

On the other hand, atmospheric corrosion resistant steel does not need periodical surface coating for
its design life with its stable rust on surface, even though such maintenance activities as inspection
and cleaning are required. Without periodical surface coating, maintenance cost is low. However,
s0 as to ensure devel opment of stable rust, atmospheric corrosion resistant steel structures shall not be
used in marine environment, de-icing salt and continuous wet / damp environments, and shall be used
in such a well ventilated circumstance as in a mountainous area. Cost estimate was made in
consideration of practices in Japan as well as procurement cost of steel material from overseas and
marine transport. Life cycle costs (LCC), including periodica surface coating, inspection and
cleaning, were also estimated for the purpose of LCC comparison during 100-year period.

The above discussion is summarized in Table 6.3-6.

(1) The area within 2km apart from sea shoreatmospheric corrosion resistance steel is not
recommended. The areais affected strong wind and salty sea water. More precisely speaking adoption
of atmonspheric corrosion resistant steel will be decided after air-born salt test.

(2) In conclusion, in consideration of suitable environments for use of atmospheric corrosion resistant
steel and LCC, it is proposed that Steel 1-Girder bridge constructed approximately 2 km *)  far from
coastal line be made of atmospheric corrosion resistant steel material.

*) Japanese highway bridge design specification alow to omit air —born salt test for the bridges
located more than 2km apart from sea shore. (Even the bridge location is within 2km apart from
sea shore, amount of air-born salt is less than standard value, atmospheric corrosion resistance
stedl is applicable.

Compare Sri Lanka and Japanese Pacific ocean sea shore, wind velocity of Sri Lanka is ‘Same as
average wind velocity or less of that of Pacific Ocean sidein Japan’ and Sea wind toward West side of
Sri Lankain only few months including January, other months of year wind speed isless. Considering
those facts, evaluation for adoption of atmospheric corrosion resistance stedl is 2km apart from sea
shore at this study stage.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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However it is necessary to measure air —born salt in particular locationsin Sri Lanka.

Judging from Japanese actual result, it is possible to evaluate the adoption of atmospheric corrosion
resistance steel according to whether 2.0km from sea side, so far no actual data in Sri Lanka, it is
good to measure air —born salt thistime.
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Table 6.3-6

Comparison between Ordinary Steel with Surface Coating

and Atmospheric Corrosion Resistant Steel for New Constructed Bridge

Ordinary Steel with Ordinary
Surface Coating

Ordinary Steel with Heavy-Duty
Surface Coating

Atmospheric Corrosion Resistant
Steel

Ordinary surface coating, which
requires simple surface preparation
and coating, is frequently used for
steel structures located at

Heavy-duty surface coating has
high resistance to corrosion, and is
frequently used at coastal area
(severest environment).

Atmospheric corrosion resistant
steel produces a stable, much less
porous rust layer under conditions
of alternate wetting and drying,

mountainous area (ordinary Due to its hardness, surface coating | which impedes further access of
Outlines environment) and urban area is not subject to defect / damage moisture and oxygen, thereby
(severe environment). during transportation. resulting in reduction of corrosion
Maintenance cost for periodical | Though initial cost is higher than | "ate-  Rust stain can be reduced
surface coating is high due to short | that of ordinary surface coating, with rust stabilization treatment.
service life, though its initial costis | maintenance cost is lower for its No surface coating is required in
low. longer service life. future.
L 15 years 60 years
Service Life* Over 100 years
(10 years) (45 years)
. A variety of color is usegl depending | A variety of color is useq depending As surface color is limited to reddish
Aesthetic View | on the surrounding environment. on the surrounding environment. A .
. o e . o o brown, it is inferior in aesthetic view.
It is superior in aesthetic view. It is superior in aesthetic view.
Less practices compared to other
Practice Alot of practices. Alot of practices. options. However, practices are
increasing.
Initial Cost 111 Mil. Yen Initial Cost 125 Mil. Yen Initial Cost 123 Mil. Yen
Economy (Fabrication 53 Mil. Yen) (Fabrication 53 Mil. Yen) (Fabrication 59 Mil. Yen)
(Inspection, (Coating 11 Mil. Yen) (Coating 25 Mil. Yen) (Coating 17 Mil. Yen)
Coating Maintenance Cost 240 Mil. Yen | Maintenance Cost 129 Mil. Yen | Maintenance Cost 88 Mil. Yen
included) Total Cost 351 Mil. Yen | Total Cost 254 Mil. Yen | Total Cost 211 Mil. Yen
(1.66) (1.20) (1.00)
Evaluation Not Recommended Less Recommended Most Recommended

*  Servicelife under normal environment (under severe environment)

Source) Study Team
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6.3.5 Conclusions

Use of steel structures for selected bridges was studied in terms of construction cogt, life cycle cost,
construction time schedule and effects to social / natural environments for both bridge deck and
foundation.

It was confirmed that, for both bridge deck and foundation, cost of steel structures are lower
compared to Prestressed Concrete (PC) bridge deck and cast-in-place concrete piles respectively.

In addition, construction duration at site is shorter in steel girder / steel pipe sheet pile than that in
prestressed concrete bridge deck and cast-in-place concrete pile. It will aleviate the economic loss
arisen from traffic congestion and such adverse effects to surrounding residents and road users as air
pollution and dust. Considering the selected bridges located at national roads, the above-mentioned
adverse impacts shall be avoided.

Study Team discussed with RDA the adoption of atmospheric corrosion resistant stedl girders for a
span of 40 m or greater bridge, focusing on life cycle cost. All the cost necessary for maintenance
activities are burden on RDA. So as to aleviate such burden, atmospheric corrosion resistant steel
girder is of favorable option for RDA. RDA judged Steel I-Girder, made of atmospheric corrosion
resistant steel, will consequently be used for a span of 40m or greater bridge.

With respect to bridge foundation, it was discussed on Digarolla Bridge constructed in approximately
5m deep river. It was evident that steel pipe sheet piles foundation is superior to cast-in-place
concrete piles in both construction cost and construction time period. It also has alot of benefitsin
smaller obstruction to river flow during construction and less adverse effects to water quality and
aquatic life because of no huge double sheet pile cofferdam.

As a result, it has decided to use stedl pipe sheet pile foundation Digarolla Bridge as a bridge
foundation.

The above will be discussed again at detail design stage with topographic survey, soil investigations
and hydrological anaysisresults.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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6.4 Bridge Planning

6.4.1  Bridge Deck Type

Almost all bridges selected for the Project are across the rivers / watercourses, which do not require
navigation clearance under the bridge decks due to no passage of large-size vessels. A long span and
high vertical clearance are therefore not needed.

The depths of rivers / watercourses are less than 5 m at most of the bridge sites except for Digarolla
Bridge, and subsurface ground is in comparatively favorable conditions. With such situations,
substructure / bridge foundation cost is expected not high. It is therefore said that economical
benefit for a bridge depends on the bridge deck cost.

As discussed in 6.1 and previous practices in Sri Lanka, bridge deck types used are summarized in
Table 6.4-1 by span.

Table 6.4-1  Bridge Deck Type by Span

Bridge Deck Type Span, in meter
0 J1o 20 30 40 50

Pre-tensioned Beam W
Post-tensioned I-Girder —
Steel | Gider [r—

Source) Study Team

Pre-tensioned Prestressed Concrete Slab Beam is the slab beam system, used for spans ranging
from 9m to 19m. Compression force is given to the concrete beam with prestressing tendons.
Tendons are arranged at designated locations with reinforcement steels and forms, and tensioned
before the concrete is cast.  After the concrete is hardened, tendons are cut to give the compression
force to the beam. Beams are closdly installed each others, and slab concrete is cast on the beams.
Beams and slab concrete resist the dead / live loads together.

Post-tensioned Prestressed Concrete Girder Bridge is the multi-girder system bridge, used for
gpans ranging from 20m to 40m. Compression force is given to the concrete girder with prestressing
tendons after the concrete is hardened. Several girders are installed at 2.0m to 2.5m intervals and
connected with end and intermediate cross beams so that such floor system can resist dead / live
loads.

Two- or Three- Steel Plate I-Girder Bridge is newly developed steel girder system. In order to
achieve economical benefit with reduction in total steel weight, number of sted plate girder is two or
three for a 2-lane or 4-lane bridge respectively, even though each girder has alittle bit heavier weight
than usual multi-girder steel bridge system. Concrete deck slab is cast on girders and prestressed for
its longer span after the concrete is hardened.

It is noted, however, at coastal areas within 2 km from the coastal line, prestressed concrete bridge
deck shall be used, since sted bridges are subjected to salt damage due to seawave and salt splash.

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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6.4.2  Alignment Change

Study Team proposed aternative alignment after reviewed the existing selected bridges which are
necessary to alter the existing alignment is necessary.

After the review, wherever existing alignments are judged not suitable for smooth movement of
vehicles at design speed and safety as national roads, Study Team proposed new alignments for such
bridge sites and discussed with RDA for confirmation.

Wherever cost of temporary bridge used for the traffic management during construction is high due to
its high piers and abutments or in deep water, new alignments will be proposed for such bridge sites,
even with appropriate existing alignments. With the use of existing bridges, economical benefit is
achieved from shorter construction period and no temporary bridge. EXxisting bridges will be
demolished if adverse effect to the obstruction of river flow is suspected.

In some bridges even though the existing bridge is in sound condition, the number of traffic lanes are
not enough. In such cases, an additional bridge will be constructed at a distance from the existing
onein order to minimize adverse effects to existing bridge structures in terms of increase in scour and
instability during a new bridge construction due to excavation, pile driving / construction.

Proposed new dignments shall have less impact to existing facilities, land acquisition and
resettlement, social and natural environments. In addition, drastic change in existing aignment shall
be avoided in this Study due to necessity of further time-consuming discussions with relevant
authorities.

After discussing with RDA, the following bridges will be changed in horizontal alignment.

Table 6.4-2  List of Bridges with Alignment Change

Inventory| Route No. | Bridge Bridge Name Remarks
No Number
43 AA 028 75/4 Kurunegaa Parallel bridge
45 B 264 30/2 Meeliyadda Palama Improvement of existing alignment.
58 AA 014 311 Kotaleeya Cost of temporary bridge is high.
63 AA 032 |59+610 Pali aru Bridge with Causeway Improvement of existing alignment.
66 B 403 7/1 | Aru-Kuli Causeway Improvement of existing alignment.
82 AA 004 15716 Belihuloya Improvement of existing alignment.
107 B 466 4/1 Denipitiya Improvement of existing alignment.
108 B 142 4/1 Denagama Improvement of existing alignment.
109 B 153 10/4 Halpatota Improvement of existing alignment.
110 AA 002 148/1 Polwathumodara Parallel bridge
113 - - Polawatta Improvement of existing alignment.
138 B 496 41/1 | Weli Oya Improvement of existing alignment.
144 B 157 8/3 - Parallel bridge
152 AB 010 9/1 | Ambathale Parallel bridge

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
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Inventory| Route No. | Bridge Bridge Name Remarks

No Number

153 AB 010 15/1 | Welehandiya Parallel bridge

154 AB 010 26/4 | - Parallel bridge

156 AB 010 28/1 | - Parallel bridge

159 AA 004 33/3 Galagedara Parallel bridge

166 B 403 21/1 | Arippu Causeway Improvement of existing alignment.
171 AA 002 52/1 Maggona Improvement of existing alignment.
173 AA 002 53/1 Maggona 2 Improvement of existing alignment.
176 AA 004 64/1 | - Parallel bridge

180 B 304 35/4 | Alukatiya Improvement of existing alignment.
183 B 279 12/2 | Wagolla Improvement of existing alignment.
184 B 279 11/2 | Wegolla Improvement of existing alignment.

Source) Study Team

6.4.3  Bridge Length

Bridge abutments for a bridge across the river / watercourse shall be constructed in consideration of
riverbank / channel bank and adverse effects to riverbank / channel bank and a bridge itself due to
erosion, water load and scour.  In Sri Lanka, abutments are generally constructed in the water so that
a bridge length can be shorter for low construction cost; however such abutments will obstruct water
flow during floods, thereby resulting in erosion of riverbank / channel bank and serious scour at
bridge piers/ abutments.

In this Studly, it is proposed that abutments be set back so that sufficient water opening and prevention
of damage to riverbank / channel bank can be ensured during floods.

[ [ H |
. — N

Practiced Abutment Location in Sri Lanka Proposed Abutment Location

Source) Study Team

Figure 6.4-1 Proposed Abutment Location

In the causeway or flooding area, bridge length shall be determined based on the hydrological anaysis
using the previous records of water level, discharge and interview survey result to residents. In Sri
Lanka, design high water level and discharge with 100-year return period shall be considered.

In general, road embankment obstructs water flow during floods and causes water level difference
between upstream and downstream, thereby resulting in breach of embankment and/or serious scour
at abridge (at awater opening). Asaresult, aflood-free to an al-weather standard road network can
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not be ensured. Since all the selected bridges in this Study are on national roads, closure to traffic
due to breach of embankment and/or collapse of a bridge shall be prevented.

A longer bridge length (wider water opening) is recommended, since a water level difference is
decreased, and damage to road embankment and extent of scour at a bridge are alleviated.

Though detail analysis is implemented at detailed design stage, appropriate bridge length was
determined according to the previous experiences of Study Team for each bridge located in causeway
and flooding area.

6.4.4  Span Arrangement

In general, span arrangement is studied together with bridge deck type so as to achieve low
construction cost. Previous practices indicate economical bridge deck type by span is as in Table
6.4-1. In addition, wherever erosion and scour are in question at times of flooding, hydrological
effect is one of the important factors to determine the span arrangement. Where a span is small,
extent of obstruction to water flow and changes in flow patterns are significant. It will expedite local
scour at piers and subsequent collapse of abridge. Such effects shall be analyzed in the hydrological

study.

Where a parallel bridge is constructed adjacent to the existing one, new bridge piers shal bein line
with the exigting ones to the water flow direction in order to alleviate scouring at existing piers and
obstruction to water flow, thereby contributing to the prevention of bridge collapse. Wherever scour
a existing piers and/or erosion at existing abutments are observed, a recommended span shall be
twice or three times the current span so asto aleviate such effects.

Existing Bridge

] 0 0 0 1
J 00 0 1

Proposed Span for New Bridge (Option-1)

I I

Proposed Span for New Bridge (Option-2)

Source) Study Team
Figure 6.4-2  Span Arrangement at Parallel Bridge
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Attention shall also be given to the approaches at both sides of a bridge. Bridge deck with
approximately 2 — 3 m depth for alonger span may need high embankment at approaches either with
ordinary slopes or retaining walls, as shown in Figure 6.4-3. Where residential areas exist at
approaches, a large number of land acquisition and resettlement are needed, or high retaining walls
will give feeling of oppression to the residents and obstruct sunshine when used. In such cases, if
erosion and/or scour are not in problem, small depth of bridge deck shall be used with a shorter span.

Low Embankment

—— | EEEEE R

Small Depth Bridge Deck for a Short Span

High Embankment

—

Source) Study Team Large Depth Bridge Deck for a Long Span

Figure 6.4-3  Effect of Approach Embankment with Bridge Deck Depth

As is discussed in 6.4.2, where existing alignment is as good as enough for smooth movement of
vehicles and safety, a new bridge will be constructed at the same place. After demolishing the
exigting structures, piles, if necessary, and pile caps/ footings of a new bridge will be constructed.

However, where it is expected that existing structures obstruct a new bridge construction, a bridge
shall have one (1) span with the abutments set back from the existing ones asin Figure 6.4-4.

NI N
il ﬁ%%ﬁﬁﬁ

Existing Structure
New Structure
Obstruction of Existing Structure Proposed Span Arrangement

Source) Study Team
Figure 6.4-4  Proposed Span for a Bridge Constructed at Existing Structure
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6.4.5 Digarolla Bridge

Digarolla Bridge on National Road A 002 has heavy traffic, especially in peak hours in the morning
and in the evening, and have caused accidents that pedestrians fell down from the bridge to the river
due to its narrow carriageway and walkway.

There are a lot of residents and business shops aong both sides of approaches, and it needs a large
scale of land acquisition and resettlement for reconstruction of the bridge.

Digarolla Bridge is constructed in approximately 5m deep river, and the construction cost of its
foundations is expected quite high. As is discussed in 6.3.3, bridge foundation type should be of
steel pipe sheet pile irrespective of necessity of imported steel materials. It is superior in lower
construction cogt, shorter construction time period, lesser effects to obstruction to river flow and water
quality, to the other types of ordinary bridge foundation such as cast-in-place concrete piles.

For reasons of shorter construction time period and lower construction cost for a bridge, it is
recommended that number of piersin deep river be as small as possible.

In order to minimize the land acquisition and resettlement on highly populated approaches, approach
road length shall be as short as possible.  High embankment requires large area of lands due to its
dopes or high retaining walls. Where high retaining wall is constructed, feeling of oppression to
residents and/or obstruction of sunshine will be of serious concern. Both of these problems will be
solved with smaller depth of bridge deck.

In consideration of the above discussion, Study Team proposed extra-dosed PC box girder bridge for
DigarollaBridge.

6.4.6  Demolition of Existing Structures

Where a new bridge is constructed at the same location of existing one or where it is expected that
exigting structures obstruct water flow or are serioudy damaged resulting in losses of human lives or
collapse of structures, such structures shall be demolished.

Demoalition of existing structures may disturb the existing ground resulting in reduction of ground
strength or come to water pollution. In order to prevent such adverse effects, demolition shall be
minimized to the extent obstruction to water flow is solved.
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Study Team proposed that existing structures be demolished at least 1.0m from the riverbed / seabed,
asin Figure 6.4-5.

[ | [ |

[ | [ ]

[} [ |
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i i Riverbed s L ‘

o1 Lemy 0 i1 AtLeast 1.0m
1 Existing Structure

=775 To be Removed

Source) Study Team

Figure 6.4-5 Demolition of Existing Structure

6.4.7  Summary of Bridge Length and Span Arrangement for Selected Bridges

Hereby summarized in Table 6.4-3 are the necessity of alignment change, bridge length and span
arrangement together with the reasons of such bridge planning.
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Summary of Alignment, Bridge Length and Span Arrangement (Lot 1: Southwest Area) 1/4

Table 6.4-3

Source) Study Team

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.
and Landtec Japan, Inc.

6-35



DATA COLLECTION SURVEY ON PRIMARY BRIDGES ON NATIONAL ROADS AND MAINTENANCE SYSTEM OF BRIDGES

FINAL REPORT

wea| Apnis (82.n0S
SH9 Ul U2AIS
SI UOISSNOSIP [IR1a(]  2FpLIg PIsopenXy 10§ pauluuaap sijuswodiueie uedg  1ajem
doap ur 3509 uononnsuod sa1d YBiy Jo uoneIdPISUeD Ul pasnpal aq [[eys siatd Jo taqunN | JuswaSuely uedg wgpOz = w99 x ¢ @ uedg
‘PApPIOAE SI UOIINIISUOD 0] UOHINISO JEL) 08 Sau0 TUNSIXD WO} Yorq 198 218 SjUdUNNgy 8ua a8pug xog| Dd pasopenxy ad£] oSpug
afurypd Juawusie oN wawudy ejjoIeSi(] oweN 28pug 1/0Z 00VY 6c1
“oop a8puiq Jodaap Y1 UONBAID UI ASBAIIUT 01 AN UONELISAI0Jap ul sayoroidde
01 §193]]2 JO UOIEIIPISUHOD Ul PUE SUOSEAI [EDIWOU02 10] PauluLIalep st uawasuene uedg | uswadueny uedg wOg =wy/9[ X ¢ : uedg
'SPOOJJ SULIMP U2A2 MO[] I2EM JINNSQ0 0] 10U SYURGIOALI 1B D18 SIUUINGY pFuag a8pug weag a1 :adA1 28pug
quawraaoadu 10) paSueyo st juswudie ay ], JuwuS Iy eAQ 1[2Ay PweN 28pug It 96t € Q€T
's1a1d Funsis Aq uonanysqo 01 anp pajonnsuod st id oN | Juswaduelry uedg wg =weg X [ : uedg
"PAPIOAR SI LONINNSUOD 0] UONINISGO 1RL) 08 SHUO TUNSIND WOL) Yorq 108 AL SjUaUngy p3ua] a8pug 1apan-1 sod :adK] a8pug
"afuryd Juawiudie oN juawuiyy BFuen) uin Jo ued dwen 28pug LI8 0] € L1l
‘s1o1d Sunsixa Aq UOROANLSAO 0) NP pajonysuod st aard oN Jjuawasuely uedg wps = wpe x | : uedsg
‘PAPIOAE SI UOIINIISUOI 0] UOHINISO 1LY OF S2UO0 TUNSIXD WO Yorq 198 2IE SjUdUNgY sua] 28pug Iapiny-] [2m1g :adA] a8pug
“9BUBLD JUDWUSI[R ON WSy BAI[IQRYEY dwep I8puLg TS 971 €| 911
‘SUOSED] [BOIWOU0I2 10] PAUTWLINDP s1 udwaiuene uedg | uowoSueny uedg W[ =Ws L7 X+ uedg
‘SpOO]] SULINP U2Ad MO[] JOIEM JONNSQO 0] 10U SYUBGISALI 1B 218 SIUSWINGY q3ua 25pug Japan-] soq :adA] o8pug
Juawaaosdwl 10j pagueyd s1 juswuse ay | WUy elRMR[O] DWeN 38pLg - - €1l
‘suonepunoj / s1a1d Funsixa Aq pajoajje 2q 01 Jou pasuenie a1e 11 | Juawaduelry uedg mpe = Wg X ¢ @ uedg
"PAPIOAR ST UOIINISUOD 0] UOHOINYS]Q JBY) OS S2UD m_._:m_xu woJj )2eq 1as 218 SJUTINqY szuum mmﬁtm_ I19pan)-1 sod “u...bﬂ_x umvtm
"afueyd JUAWUSIE ON JuaWuS Y (eAQ [04) nieyIRy] pwEN 2Fpug £/Ecl 200 VVv 1l
(uawaSuerry ueds ‘pdua a8pug ‘wauudiy) 12quInN “ON
suonduosag s[reja(q 2dpug pasodoig afpug ‘ON N0y | ArojuaAug

¥/ (ealy 1SemyInos :T 107) luswabueny ueds pue Yibua abpug ‘uswubly Jo Arewwns

Japan Bridge & Structure Institute, Inc., Dainichi Consultant Inc.

and Landtec Japan, Inc.

6-36



DATA COLLECTION SURVEY ON PRIMARY BRIDGES ON NATIONAL ROADS AND MAINTENANCE SYSTEM OF BRIDGES
FINAL REPORT

Summary of Alignment, Bridge Length and Span Arrangement (Lot 1: Southwest Area) 3/4

Source) Study Team
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Summary of Alignment, Bridge Length and Span Arrangement (Lot 1: Southwest Area) 4/4

Source) Study Team
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Summary of Alignment, Bridge Length and Span Arrangement (Lot 2: Central Area)

Table 6.4-4

Source) Study Team
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Summary of Alignment, Bridge Length and Span Arrangement (Lot 3: Northern Area) 1/2

Table 6.4-5

Source) Study Team
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Summary of Alignment, Bridge Length and Span Arrangement (Lot 3: Northern Area) 2/2

Source) Study Team
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CHAPTER 7 POSSIBILITY OF JAPANESE ADVANCED
BRIDGE TECHNOLOGY AND KNOW-HOW FOR STEP LOAN

7.1 General

Infrastructure de