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SECTION  - ONE 
Appraisal of the two Master Plans 

 ( 2011-2015-2020)  

for improvement of ERA bridges asset  
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PREFACE 

 

This study presented here in this document was initiated by ERA Bridge Management 

Team ( BMT) and the work has been carried out by the Team Leader in cooperation 

with the BMSS-4 project Consultants. 

I would like to give my sincere gratitude to BMT staff for all time spent to collect data 

used to prepare detail appraisal of the 2 consecutive a five years` Master Plans. 

Special memory goes to the time of conducting this study, which is very rich in data, 

coincided with the time when we have completed and launched upgraded Bridge 

Management System ( BMS) software from Windows base application used in the past 

more than 15 years to the Web based Android application and the 5th round 

Nationwide Bridge Inventory and Inspection is taking place by using this new 

software application.  

Appraisal of the two Master Plans highly contributed to the development of the next 5 

years` Master Plan in providing basic data and information with regard to success, 

challenges and recommendations to be focused in the course of implementation in 

ERA as well as by other Road Agencies in the country. 

This document is believed to be the first in its kind and one of the best resources 

prepared in ERA to refer whenever specific issue and need for study on improvement 

of Ethiopian bridges may arise by academicians, planners, bridge asset administrators 

and other stakeholders.  
 

Girma Worku Keralla ( Engr) 

Bridge Management Team Leader – ERA  

May 2021 
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INTRODUCTION 

 GENERAL 
 

This document in general presents appraisal of the Bridge rehabilitation Master 

Plan in Section One, which was running for the past 10 years, since May 2011, and 

newly proposed Master Plan to be implemented in the coming 5 years 2021-2025 in 

Section Two. 

The main objective of preparation of this document is to assess the process and 

outcome of the bridge improvement plan of ERA executed in the past 10 years and 

develop a new plan for consecutive 5 years considering the prevailing conditions 

and lesson learnt from the past. 

The first ever Master Plan for bridge rehabilitation in ERA was prepared by the 

bridge team staff and issued in May 2011. Its preparation was inspired by 

performance of the in house developed Bridge Management System software 

(ERA-BMS) and availability of yearly updated bridge condition database with list 

of prioritized bridges for intervention. Then after it was revised in 2016 with the 

purpose of systematically monitoring the undergoing bridge projects that faced 

procurement delay challenges mainly due to absence of interested contractors for 

bridge works despite legal and administrative motivating measures have been 

taken by ERA.  

Moreover, the first practice of Bridge Improvement Master Plan preparation in 

ERA has exhibited many uncertainties and shallow initial assumptions that 

required verifications of data at each implementation steep. Therefore, appraisal of 

each year`s implementation process was considered as vital to cast out major 

problems and re arrangement of the implementation plan by considering the 

prevailing conditions. 

In line with preparation of a 10 years road master plan, which is at the verge of 

completion, the Bridge Management Team of ERA has decided to supplement and 

enrich it by preparing a new 5 years (2020-2025) master plan of bridge 

improvement. Fortunately, as mentioned above, completion time of the 2nd round 

a 5 years master plan coincided with the preparation of road master plan 2020-

2030. 

Currently the road network volume of ERA has reached nearly to 29,000. On the 

other hand, the bridge and culvert stock is more than 5000 and 34000 respectively. 

Since the total asset volume of structures is significant, any long-term road 

improvement master plan is difficult to consider as complete without addressing 

these road-connecting vital structures. 

In fact, the ERA road master plan, which is under final stage, is different by 

objective that includes expansion and preservation of the road network in general 
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in the coming 10 years. But the bridge Mater Plan focuses on improvement of the 

existing bridge structures in the coming 5 years.  

However, the road master plan is expected to consider assumed quantity and type 

of bridge structures to be added in the stock along with the planned road 

expansion and upgrading projects. That in turn must be reflected in budget 

requirement and work plan. 

In the course of appraising the previously completed 2 Master Plans and 

preparation of the new Master Plan, considerable assistance in data collection was 

provide by the local Consulting firms entrusted by ERA to execute the 5th round 

Nationwide Bridge and Culverts Inventory and Inspection task in all Districts.  

 

 OBJECTIVES OF THE MASTERPLAN 
 

The bridge and culvert stock on the road network hold significant part of the road 

investment and should be preserved as part of the overall road asset. Bridges and 

culverts on the road network should be monitored through close inspection and 

their condition should be kept to the level that insures the structure safe and 

operational. 

By virtue of their service and the demand of users, bridge structures have to be 

safe and operational under any circumstance. Unlike pavements such structures 

shouldn‟t sustain severe damage that could disrupt the transportation system and 

compromise the safety of passengers. 

Even though this should be supported by a clear policy that stipulates level of 

service regarding the operational and safety of bridges and culverts, they should 

be structural sound condition throughout their design life. Any condition that 

makes them less safe and operational should be rectified urgently. 

The main target of this Master Plan is to identify backlog in the preservation of the 

bridge and culvert asset on the road network and set plan to bring their 

performance to good condition within the specified 5-year time.  

The Master plan for Improvement of bridges whether repairs, strengthening or 

replacement, will contribute to the implementation of effective and planned 

annual bridge improvement programs. It will provide an integrated plan of 2020 - 

2025, to improve the efficiency and safety of the road network specifically, the 

study will result in: 

 Establishment of updated bridge/culvert database categorized by service 
condition with performance indicators; 

 Avail a comprehensive list of all major bridge/culvert structures prioritized for 
required type of intervention that dispersed by budget year; and 
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 Prepare an investment plan for rehabilitation and replacement of bridges and 
culverts under the Federal Road Network up to the year 2025. 

The Study will produce plans for efficient management of capital investment 

projects for rehabilitation or replacement of bridge and culvert structures as well 

as for the mobilization of resources required for these investments.  

In this regard, the direct beneficiaries represented by government are organization 

under the Ministry Transport such as Ethiopian Roads Authority, Road Transport 

Authority, and Office of Road Fund (ORF). The ultimate beneficiaries of the 

outcomes of the study include at large the road users who stand to benefit from the 

implementation of the recommendations of the Master Plan with regard to the 

efficient operation of these structures. 

 

 EXCUTIVE SUMMARY  
 

This 5 years Bridge Improvement Master Plan which is a continuation of the 

previous 2 master plans is undertaken by senior bridge Engineers experienced in 

bridge asset management. In doing so, the Consultant assessed, appraise and 

analyzed the overall performances of the two Master Plans and programs ( 2011-

2020), volume and service condition of existing bridge / Culvert stock, identified 

endeavors and limitations in execution, and value contribution of the bridge 

structures to the national road plan now and in the future. 

The master plan has considered all listed major lessons learnt through the 

execution of the previous plans and programs as well as the existing actual 

service problems, and available load carrying requirements. 

It sets a clear path to be followed in the course of implementation for the future so 

that the owner (ERA) and improving bodies (Consultants and Contractors) have a 

common understanding in importance of building capacity at national level 

where skill, experience, interest, and professional specialization is needed. 

It sets out implementation strategies, investment requirements, benefits and goal 

of achievement in identifying what ERA wants to achieve in the next 5 years in 

improving the bridge / Culvert asset. The Plan is trying to identify the biggest 

areas of concern, from the past 10 years‟ experience, and suggest the way forward. 

Taking in to account, the prevailing condition in the country in terms of low 

tendency to bridge alone works, specifically in repairing and strengthening, 

challenges could take time to resolve despite ERA bridge office is trying to 

disseminate the bridge management concept and enhance the bridge asset 

management activities from year to year. 

This study has been undertaken between September 2020 and   May 2021. The 

master plan has identified a number of bridges and culverts to be replaced, 
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repaired and strengthened, which are essential and desirable to improve safety of 

mobility, durability, and load carrying capacity.  

Steps followed in determining the required type of improvement intervention and 

implementation strategy for bridge structures administered by ERA is 

summarized hereunder:  

o The first step was to assess condition of each bridge and culvert in 
respective Districts by reviewing the latest ERA-BMS software database 
that classified service condition of these structures as Good, Fair, and 
Bad. 

o Identify amount of bridges currently under replacement, new 
construction and planned along with new road construction. 

o Identify causes for success and failures in implementation of the 
previous plans. 

o Asses capacity of execution and strengthening requirements, 
o Institutional capacity, trend of budget allocation for bridge works and 

practice of its utilization. 
o SWOT analysis for implementation of the Master Plan. 

 

Taking 1535 bridges and 10903 culverts in the respective Districts and 

considering growth of stock along with estimated 7000 km road to be added in 

the coming 5 years 1761 bridges and 12508 culverts. The general plan is to bring 

90 % of bridges to Good condition service. 

For the process of improvement works, the need for involvement of technology 

transfer in bridge construction, repair and strengthening is the area where 

emphasis given.  

The bridge repair and strengthening works are vital to preserve and protect 

from further deterioration. Hence capacity building must focus in this regard. 

As this task requires special skill and experience the capacity building program 

must be designed to attract as many as possible contractors and encourage 

trained to specialize.  

Selection of bridges and culverts for different type of intervention carried out 

by utilizing ERA-BMS software. List of bridges currently under replacement 

design and already in queue for design tender as well as list of bridges and 

culverts under repair program considered in the Master Plan. 

The study has considered all criteria set for analysis of bridge data used by 

BMS software for prioritization followed by recommendation for improvement 

actions. Consequently, the study has prioritized and listed 564 bridges and 1089 

culverts for improvement out of the total stock.  

The study has emphasized the need and benefits of timely improving bridge 

structures in comparing with consequences in case of negligence. Benefits of 
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investment in improvement actions are envisaged to provide the road users 

with safe, reliable and durable road connection and river crossing structures.  

The total amount of bridges and structures selected for improvement actions 

envisaged to be implemented in phases. The priority of intervention was based 

on the BMS results of intervention type, defect level, economical advantage of 

repair Vs replacement. 

An estimated amount of Birr 9,812 Bil is estimated to implement the identified 

and selected bridge improvement projects within the 5 years Master Plan (2021-

2025) 

This later includes cost for condition survey and capacity building works. 

Side by side, the study has identified a number of challenges that have been 

affecting the performance and efficiency of the bridge improvement plans in 

the past 10 years. 

It is believed that if not addressed, the scale of constraints and these challenges 

continue affecting the improvement tasks and remain being threat for the 

realization of the strategies set out in the realization of the Master Plan.  

However, it is believed that all concerned management bodies can tackle and 

reverse the situation as attention to bridge works is becoming increased from 

time to time. Evidently, since recent time, Unit for bridge asset management is 

being formed in each District office and utmost effort is being paid by the 

Bridge Management Team to build capacity of the Units and in introducing 

concept of bridge asset management to wider community of road sector 

professionals. 

Finally, this Bridge improvement Master Plan study, which is a continuation of 

predecessors and also can be considered as supplementary to the road sector 

plan of the coming 10 years period (2020-2030), is prepared in two parts 

Appraisals of the previous 2 Master Plans and New Master Plan for the period 

of 2021-2025 with Appendices.  

 

 CONTENT and LOGICAL FRAMEWORK 
The Master Plan consists of 6 chapters and structured as follows:  

 

Chapter 1:-  presents a summary of the whole essence of the Master Plan study 

including the appraisal of the previous plans, process, contents and 

outcomes and concludes with the Consultants‟ conviction that ERA will 

continue in ensuring the effective implementation of the envisaged 

bridge improvement plan.  
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Chapter 2:- is about the Background of the Study highlighting the existing and 

running endeavors through introducing and disseminating concept of 

bridge asset management, services being rendered to support Districts in 

bridge inspection and repair activities as well as in use of BMS software 

for database management. This chapter discusses also Objectives of the 

study. 

Chapter 3:- is review and appraisal of the last two master plans focused on 

Achievements, challenges, and opportunities. Emerged challenges are 

outlined, achievements and contribution to the road sector development 

are discussed.  

Chapter 4 :- is the new Master Plan for the years 2021-2025 , that contains work load, 

plan and implementation schedule which is believed to be practical in 

conformity with domestic situations, is identification and prioritization 

of Bridges / Culverts for improvement intervention with approach, 

criteria and analysis of BMS, deals with required Financing and budget 

distribution for the year 2020 and 2025.. 

 

Chapter 5:-  Recommendations and the way forward that deals with threats and 

opportunities, the need for capacity building, involvement of 

stakeholders, monitoring and follow-up of the Master Plan as well as 

Expected Impacts are discussed.  

 

 LOGICAL FRAMEWORK 
 

The detail study and findings tells us that 66% of the bridges are with no defect 

, and are in good condition. 16.7 % of bridges have minor damage but are good 

enough for safe traffic movement. The observed minor damage in this group 

bridges includes damage like honeycomb, minor cracks, sapling in railing, 

sidewalk, toe wall, pier cap, delaminating of wearing course in deck, minor 

rusting of truss bridges etc, identified in the Bridge Condition Survey carried 

out in 2016-2020.  

Most of the minor damage as identified are repairable to bring their status up 

to Good condition. Thus 82.7 % of the bridges in these Districts are suitable and 

safe for traffic movement. The remaining 17.30% of the bridges and 9.8 % 

culverts are the subject of major structural deficiencies (Bad condition) or major 

elemental damage which require treatment like improvement, rehabilitation or 

reconstruction depending on the extent and type of damage occurred in 

individual structures.  
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There are more than 1100 small size structures out of the total 10903 are found 

in the respective Districts (Culverts less than 4.0 m) that need to be addressed 

in the Master plan. The Bridge Replacement plan includes project for replacing 

and upgrading some of these culverts. On the other hand, there are 10  Bridges 

length over 100m and above that need special attention. Among them some 

found along Trunk roads have the highest priority for reconstruction or 

rehabilitation.  

When we come to bridge improvement plan of the coming 5 years, we must 

include all those earlier marked for replacement but still pending in different 

reasons. As a backlog we identify them and incorporate in the packages 

categorized for Replacement/reconstruction/repair work intervention. In this 

regard, totally 203 bridges and 63 culverts have been taken up for replacement 

and they are expected to be completed during the coming 5 consecutive fiscal 

years.  

Bridges and Culverts to be repaired shall be directed to own force maintenance 

office of respective Districts. During the study, it was revealed that about 600 

bridges are made ready for reconstruction or major repair to be included in the 

routine maintenance program.  

Major bridges in case where replacement or periodic rehabilitation works are 

substantial it may be necessary to include here as individual bridge projects.  

Identification of Bridges on maps RAMS (Road Asset Management System) 

maps are used for identifying road and bridge on the ERA road network. The 

critical and priority bridges with treatment required, as well as ongoing bridge 

projects are also shown under each road segment. The bridges are identified in 

the RAMS map using a Location Referencing Points (LRP), XY coordinates for a 

given road segment. Plotting bridge locations on the map requires geographical 

coordinates (i.e. latitude and longitude). The whole process of plotting is 

carried out through „ArcGIS‟ software produced by the GIS cell of ERA. 

The critical and priority status of the bridges for required treatment is 

determined on the order of score of risk factors analyzed by BMS software. The 

critical bridges are those which are in the highest order of risk factor with 

danger of immediate failure. The data is shown in the Table colored. 

The BMS Database of ERA was used as basic data for review and preparing the 

analyses. Supposed that, all elemental condition of bridges was properly 

reviewed as per the ERA Bridge Inspection Manual and entered into the 

Database, site Verification may be required at the time of implementation.  

In this regard, thanks to self-initiated ERA bridge engineers and programmers 

who realized upgrading of windows application of ERA-BMS software to web 

application and Android use since April 2021, radical change in data collection, 

on site data entry, instant information exchange and view could be possible.  
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With regard to Unit Rates for repair activities and the unit price (cost /sq. m.) 

and estimated cost for the reconstruction of each bridge will vary depending on 

type, length and width of structure, construction method, depth and type of 

foundation, cost of temporary works / diversion works and locations etc. 

ERA‟s practice and BMS database provide the unit rates for different items of 

bridge repair works. In fact, these rates can vary from District to District and 

office are expected to prepare their own at the time of implementation.  

On top of this, again thanks to ERA self-initiated bridge Engineers cost 

estimating software ( BRICES) is developed and applied for budgeting 

purpose. Estimated total costs / Unit cost for reconstruction of bridge was 

calculated from average estimated costs of 30 Nos. of bridge projects currently 

under construction. Average unit price is ETB 542,700 / mt (cost of structure 

excluding cost of diversion and approaches) and Average unit price is ETB 

850,000 / mt (Total cost of structure including cost of diversion and 

approaches) Estimated cost (For repair of bridges) Average unit price is ETB 

150,000 per metre length of structure.  

With regard to the general principles for prioritizing bridges for repair or 

reconstruction is discussed in detail in the respective chapter. But generally we 

note here that, risk factor and consequences of failure of bridge structures is high 

in the following areas. 

 Bridges/culverts having bridge decks/girders, abutments, wing walls, 
piers, damaged or settled partly or fully  

 Bridges/culverts which have width constraints and accident prone due to 
alignment. 

 Abutments/piers partly/seriously damaged/tilted/settled, 

 Deck/girders partly/seriously damaged,  

 Open foundation scoured,  

 Cracked slab over steel beams, 

 Important Road bridges with damages & narrow carriageway widths,  

 Longer Bridges 20m & above with defects/damages  
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CHAPTER   1  

ESSENCE OF THE STUDY 

 

The very essence of this Master Plan study is to show the general picture of bridge 

asset administered by ERA by assessing existing stock, database administration 

process, service condition, endeavors and exercises to improve them, challenges and 

opportunities, success and failures, potential and capacity, awareness and readiness, 

support and constraints, etc 

The actual picture basically comes from understanding the tireless effort, which has 

been paid in the past 15-20 years to introduce and disseminate concept of bridge asset 

management benchmark of which is development of Bridge Management System 

(BMS) software and start of Nationwide bridge and culverts Inventory and Inspection 

in 2004 followed by capacity building trainings rendered to engineers in bridge 

inspection, repair and use of BMS in consecutive many years. 

The first ever Master Plan for bridge improvement in ERA, which was issued in May 

2011, comprehensively considered backlogs of the past many years created due to 

undermined attention to bridge condition survey and maintenance activities in 

general. As it is known radical change in bridge stock administration and in 

conducting regularly scheduled bridge inspection activities seen after development of 

BMS in ERA followed by preparation of the 5 years` Master Plan dedicated to bridge 

asset improvement. 

So, this study, by taking in to account all the above highlighted truth, focuses on 

appraisal of the past Master Plans and produce new Master Plan for bridge 

Improvement works to be implemented in the coming 5 years. 

In the process of appraisal, the consultant has collected all relevant documents 

prepared by ERA bridge Team and other consulting firms involved in related studies. 

In this regard the following documents are used:- 

 

 Original Master Plan for bridge Improvement – May 2011, 

 Revised Master Plans – by different consulting firms, 2013, 2016 

 Short Note on challenges of bridge improvement works, which was submitted 
to ERA management, 

 Status of bridge improvement projects from Engineering Service Procurement 
Directorate and Design Projects Management Directorate, 

 The latest output of the BMS database, 2019 

 Basic findings of 5th round Nationwide bridge/Culvert inventory and 
Inspection, 2020 

 Recently upgraded Web based ERA-BMS and newly developed software for 
bridge cost estimation BRICES. 
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 Different reports and presentations from Bridge Team and District offices, 
 

The above-mentioned documents are thoroughly studied for appraisal of 

accomplishments as well as to evaluate the existing capability to implement hence to 

identify and determine to how much extent we can further go in the next 5 years 

considering the road network growth plan currently set by ERA. 

Generally, the documents and the prevailing condition tell us there are fundamental 

internal and external state of affairs that governing and even dictating the 

implementation programs. So, one can see there is restraint even wanted to be 

ambitious in progress. 

The outcome of the previous Master Plans is not that much satisfactory to the level of 

anticipated however encouraging results are seen in terms of awareness creation and 

understanding of the bridge asset management concept and its usefulness by many 

Engineers, consulting firms and ERA management bodies as never as before. This 

result is indispensable input to support and stand for realization of bridge 

improvement plans now and in the future. 

The consultant believes that, by taking lessons from the past experience, the next 5 

years plan will bring better improvement in bridge asset management, realization of 

envisaged annual intervention plan, provided that the required budget and bridge 

repair project facilitation as well as expedited procurement process for replacement 

will be granted for the purpose by all concerned at ERA head quarter and District 

offices.  
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CHAPTER  2   

BACK GROUND AND OBJECTIVES OF THE STUDY 

 

2.1 BACKGROUND 

 

The preservation of the road asset including bridges and culverts is high priority task 

for road agencies. Deterioration that appears on roads to the degree that curtails 

mobility undoubtedly will follow a series of interventions to silence public outcry. But 

in the case bridge and other structures, unless the defects that appear develop to the 

extent of blocking the road, the attention it gets is very little. Due to this reason minor 

defects that should be corrected with simple interventions will develop to the extent 

of requiring major interventions. Unlike roads, bridges and culverts require very close 

monitoring through regular inspection as stipulated in BMS.  

Adherence to the BMS with clearly defined responsibility, authority and appropriate 

decision-making mechanism are key elements for the preservation of this precious 

asset. 

The Ethiopian Roads Authority (ERA) on behalf of FDRE is implementing various 

road projects including new road construction, rehabilitation or upgrading of main 

trunk, link and rural roads to expand the Roads Network all over the country. Since a 

limited coverage of the road network and the deteriorating road infrastructure in 

Ethiopia in particular, has been identified as a serious hindrance in the economic 

development of the country. 

 Following the In-house developed BMS software, that targets enabling ERA 

managers to be systematically informed on the condition of bridges and their 

maintenance needs in the short and long run, the first ever Nationwide bridge 

Inventory and Inspection was conducted in 2006, which was the first in ERA history in 

its kind and incurred USD 1.41 Mil financed by the Road Fund Office.  

Having well organized bridge database with list of bridges prioritized for different 

type of intervention requirements, the RSDP II ( 2003-2007) has allocated a lump sum 

amount, about ETB 135 million dedicated for bridge works. This amount is separate 

from that Capital budget for detailed field investigations and design including 

preparation of tender documents for selected bridges, culverts and retaining 

structures along with road rehabilitation and upgrading projects. 

 As bridge and structure database administration and formulation of bridge 

replacement projects getting attention unlike before, intensive capacity building 

trainings run throughout all Districts as well as concept and use of BMS software 

widely disseminated and since then regular and major bridge inspection program is 

established to be carried out at 3 years interval.  
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As more refined and comprehensive database of bridges and culverts is acquired 

through regular program of Inventory and Inspection which is bridge service 

condition assessment, the first Master Plan for bridge improvement was prepared in 

2011. Success to come to such well-organized bridge program was truly a result of 

hardworking through tough environment where convincing others about the program 

necessity and pull out from traditional way and thinking of bridge project 

implementation was quite challenging. Moreover, owning and using of the in house 

developed BMS software for bridge data collection and improvement project 

formulation has been encouraging as it puts ERA being pioneer road agency in Africa. 

 

The Master Plan for bridge improvement is prepared in two intervals and has been 

realized in the past 10 years. Now, ERA needs to have new Master Plan for the coming 

5 years that can be deemed a continuation but resuming in new spirit with the new 10 

years` road master plan to be implemented through 2020-2030. 

 

2.2 OBJECTIVES  

 

The objectives of this study can be summarized in to two as clearly discussed in the 

service ToR.  

 Appraisal of the previous 2 Master Plans for bridge improvement ( 2011-2020), 
and 

 Preparation of the 5 years new Master Plan to be implemented through 2021-
2025. 

 

To achieve these two major objectives of the study there are also some related and 

associated tasks expected to be performed. The details of major tasks are discussed as 

follow.   

As it is known the first bridge rehabilitation Master Plan was prepared in mid of 2011 

for five years and its period is expired. In to this effect, preparation of bridge 

improvement indicator that shows changes so far achieved in terms of any type of 

improvement works and bottlenecks for unachieved project programs is mandatory to 

show.  

Bridge improvement indicator shall cover all improved structures in the respective 

Districts through repair, replacement and/or included in the upgraded projects with 

the detail information like executing contractor, design consultant, improvement years 

etc. 

The MP deals with all Bridges and culverts concerning current status and future 

intervention requirements, action plan, implementation schedule, estimated budget 
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required, threats and possible change of performance indicator in case of 

improvement action delay or absence, etc 

In the course of new master plan preparation an identified accident-prone bridge 

having record of traffic accidents in their handrails, wing walls, posts, and other 

bridge components shall be considered in priority list for improvement. 

 

 

CHAPTER  3 

REVIEW AND APPRAISAL 

 

3.1 REVIEW OF THE PREVIOUS MASTER PLANS 

 

The main objectives of reviewing the previous master plans are to asses physical and 

financial plan, implementation schedule, implementation strategy and other 

assumptions. In the course of reviewing target of bridge service improvement 

indicators   and growth of bridge and culvert stock through years by structure type 

will be assessed. 

Assessment of cumulative backlogs revolving from year to year will be done with 

imposed reasons. Yearly basis achievements in service condition improvement and in 

general performance trend shall be reviewed and evaluated. 

 

3.1.1 The original (the first) Master Plan of 2011. 

3.1.1.1 General 

 

The first MP contained as 3265 bridges and 19000 culverts taken from the BMS 

database, which was result of the 2nd round Nationwide bridge/culvert inventory 

and inspection conducted in 2010. This round`s task was incurred ETB 45 Mil financed 

by the Road Fund Office. 

Out of the total bridge stock only 52.2% had been found in ``Good`` condition 

according to the ERA bridge inspection manual requirement.  

Since many of bridges were suffered from lack of maintenance for so many years, the 

1st MP focused mainly on bridge structures only. Culverts were assumed to be 

covered under routine road maintenance programs. Therefore, all bridges were 

considered for different level of interventions actual need was assumed to decide at 

implementation stage.   
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Basic considerations were as follow: - 

 All bridges having Fair and Bad service condition will be prioritized yearly for 
replacement and repair intervention, 347 bridges are placed in first priority. 

 Any bridge from which found in Good condition may need repair intervention 
through 5 years and that will be identified through regular inspection, 

 Bridges in need of total replacement will be separately identified after detail 
inspection and the required budget will be requested, 

 Culverts in need of repair shall be treated under routine road maintenance 
program, 

 Culverts found in Bad condition will be upgraded to higher size structure, in 
general 1207 culverts are selected and placed in first priority. 

 

By taking in to account the above mentioned assumptions and to realize bringing the 

bridge condition to 80% in Good condition, ETB 910 Mil ( USD 63 Mil) is required in 

general to be financed by Capital budget ( RSDP) and the Road Fund Office. 
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Table showing the 1st MP work load and budget requirement distribution. 

 District 
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Condition of 

Bridges, 2010 

No of bridges by improvement priority and the required budget estimate 

for implementation 
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Alemgena 575 259 241 75 12 8.7 29 18.4 35 10.0 152 23.2 347 10.6 70.9 

Soddo 154 97 48 9 12 8.1 23 16.6 22 3.6 27 4.1 70 1.9 34.3 

Jimma 182 106 25 51 13 4.0 17 15.2 24 4.4 53 4.0 85 2.9 30.5 

Nekempt 195 98 50 47 12 4.8 20 13.0 21 3.6 13 3.2 120 4.3 28.9 

Combolcha 662 312  182 168  73 51.7 110 14.6 132 2.2 157 3.1 190 3.8 75.4 

Dire Dawa 242 129 38  75  19 9.4 55 11.8 59 1.1 50 0.5 59 0.7 23.5 

Shashemene 235 148 59 28  12 9.4 18 21.7 37 16.8 50 2.1 118 3.7 53.7 

Debre Marcos 194 109 12 73 17 8.7 30 18.1 13 7.8 15 8.8 119 11.3 54.7 

Gonder 268 137 100 31 19 8.0 35 11.6 72 1.4 71 1.4 71 1.4 23.8 

Adigrat 558 302 129 127 27 8.1 106 14.3 140 6.0 140 3.6 145 2.9 34.9 

Total 3265 1706 889 684 216 121 443 155 555 57 728 54 1324 44 430.6 
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Table showing General service condition of bridges and anticipated plan of 

improvement 

 

 

 

 

 

 

 

 

Table showing bridges and culverts placed at first priority for replacement. 

 

 

Bridge Condition Qtty Portion, %  Target to Improve 

GOOD 1706 52.25%  2612 80.00% 

FAIR 889 27.23%  359 11.00% 

BAD 684 20.95%  294 9.00% 

TOTAL  3265     

Item 

No. 
RNMD 

2011 
2012 2013 2014 2015 Total 

2003 EFY 
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1 Alemgena 3 23 1 10 0 20 11 35 0 29 15 117 

2 Diredawa 5 10 5 10 17 10 0 10 0 2 27 42 

3 Shashemene 4 10 4 10 0 10 13 10 0 5 21 45 

4 Sodo 5 32 0 5 0 10 2 25 0 19 7 91 

5 Debremarkos  0 19 14 20 0 10 5 10 0 10 19 69 

6 Jimma 0 19 0 10 1 15 5 30 0 20 6 94 

7 Nekemte 0 19 1 2 0 5 2 10 0 15 3 51 

8 Combolcha 8 25 0 20 1 10 15 10 0 23 24 88 

9 Gondar  6 8 6 10 6 10 5 10 0 10 23 48 

10 Adigrat 4 22 0 10 1 10 3 10 0 10 8 62 

  Total 35 187 31 107 26 110 61 160 0 143 
15

3 
707 
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These bridges are analyzed and prioritized by BMS software for defect severity level 

and found under close follow up the improvement project status after packaged and 

floated for replacement design tender. 

 

3.1.1.2 Major presumptions and directions of the bridge improvement  

Master Plan.  

 

In the original MP there were some key benchmarks and guide lines set for the 

anticipated execution to be followed in the course of improving service condition of 

ERA bridge stock.  

 All old masonry arch bridges shall be replaced by new type. 

 All scour prone areas shall be protected by soil retaining mechanisms. 

 All bridges found along class ``A`` Trunk roads shall be always in ``Good`` 
condition. 

 Bridge repair skill and capacity shall be built. 

 All road projects shall use ``BMS`` as one of basic and standard tools to acquire 
and update bridge information. ( to avoid effort duplications ) 

 All bridges age of above 50 years shall have alternate design for possible 
replacement. 

 All temporary Bailey bridges placed on the roads with significant traffic 
volume shall be replaced by permanent bridges. 

 Capacity building support activities to RRAs, in bridge asset mgt, will 
intensify. 

 Yearly special report on Ethiopian bridges condition shall be issued. 

 Research, technology transfer, exchange of information, and design 
enhancements in bridge works in general will be implemented with concerned 
local and international orgs. 

 Awareness creation activities on importance of bridge asset mgt shall be 
intensified and provision of latest information on bridges shall be secured. 

 Experience in instant involvement and handling of emergency works shall be 
developed. 

 

 

3.1.1.3  Action plan, Target and implementation strategy 

 

For the years 2011-2015 out of 1573 bridges required different level of intervention 

actions (Fair and Bad), only 345 bridges and more than 1200 culverts were selected 

and considered for major improvement works (Replacement and Major repair). This 

small no. is mainly due to the prevailing condition such as limited capacity, budget 

scarcity and possible threat of traffic management and traffic interruption at 
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construction sites here and there. However presumably amount of bridges and 

culverts for the required type of improvement action was distributed in each 5 

consecutive budget years 2003 EFY ( 2011) to 2007 EFY ( 2015). 

 

As a strategy for implementation of the first MP was designed the following 

directions: - 

 Identification and revision of critical bridges for replacement design or special 
repair at each year interval, 

 Invite and motivate private contractors for major repair or reconstruction 
works, 

 Provision of maintenance design – Consultants have prepared detail design 
drawings, bill of quantities and all required documents for the implementation 
of the rehabilitation and repair works of the critically selected bridges. 

 Estimation and revision of the required budget at each budget year and revise 
Unit price for repair work,  

 provision of effective and continuous training to the district engineers and 
personals for project follow up and supervision, as well as in bridge inspection 
and repair works.  

 Preparation of tender documents for major repair works followed by use of 
standard specification for the work and quality supervision,  

 Evaluation and reporting of the program realization.  
 

 

 

 

 

It. Work Description No. of bridges No of 

Culverts 

Required 

budget, ETB 

Strategy 

1 Preservation 

action as required 

3265  430 Mil ERCC + Others 

2 Design and 

Replacement 

153 707 400 + 40 Mil Open Tender + 

Emergency crew 4 ( Negele – Filtu) 

3 Repair 188 500 30 +12 Mil ERCC + Private 

Contractors + 

Emergency crew 

4 Supervision of 

repair works 

  10 Mil BMSS consultants + 

Districts 

 Total 347 1207 922 Mil  
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3.1.2  The second Master Plan ( 2016 -2020 ) 

3.1.2.1  General 

 

After the first MP was issued in 2011, it was revised two times in 2012 after reviewing 

a one-year performance and challenges faced even to commence some projects. Then 

after in 2015/2016 it was revised again by assessing the implementation trend in the 

past 4 years and to set more practical direction of realization for the next 5 years as 

well, which was taken as the second 5 years round MP. 

It encompasses 3806 bridges and 26000 culverts taken from the BMS database, which 

was a result of the 3rd round Nationwide bridge/culvert inventory and inspection 

conducted in 2013 and some newly added bridges from newly introduced road 

segments through 2014-2015.  

Within past 5 years of time, the bridge and culvert stock grew by 17% and 37% 

respectively. The road network coverage grew as well from 24550 ( by 2011) to 25756 

Km ( by 2015), which is by 5.0 %. 

According to the data assessment and evaluation of the first MP accomplishment, 74% 

had been found in ``Good`` condition according to the ERA bridge inspection manual 

requirement. It has to be noted that all newly injected bridges attributed to portion of 

`` Good`` condition.  

According to the latest BMS data base, there is quite significant difference in bridge 

quantity and amount observed between 2011 and 2016 due to the following reasons: 

 In the 3rd nationwide bridge/culvert inventory and inspection, which was 
conducted in 2013, the previous database was thoroughly checked and found 
some bridges were misplaced in to another road segments and correction of 
bridge type and other data was done. 

 New bridges were constructed along some of the road segments after 
upgrading or realignment projects. 

 New road segments were introduced in many Districts. 
 

From the table we can see that 26% from the total stock, which amount 989 bridges 

require improvement intervention. In this regard, the improvement program of the 

2nd MP has considered completion of bridge replacement projects from the 1st MP 

and add some bridges severely damaged and found in emergency state only. 

To this effect, close follow up of all under procurement, design or construction bridge 

projects has been taken as primary task hence expediting the realization by seeking 

and using different procurement methods was vital as there were significant number 

of bridge project were running for more than 6 years and even more under slow 

procurement process. 
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Master Plan Year 2010 2015 

Condition Description Qtty Condition  Qtty Condition  

     

GOOD 1706 52 % 2816 74 % 

FAIR 889 27 % 228 6 % 

BAD 684 21 % 761 20 % 

Total Bridges 3265  3806  

 

By considering growth of the bridge stock from year to year and the existing low 

maintenance achievement trend in general, the second MP also presumed to continue 

keeping the original target, which is to bring GOOD condition near to 80% after 5 

years, in 2020. 

 

 

 

 

 

 

 

 

To achieve the assumed improvement target, the following bridge REPAIR and 

REPLACEMENT program was proposed considering backlogs of the 1st MP due to 

delay in procurement process and unwillingness and reluctance from Designers and 

Contractors side in poor and late submission of design documents and tender 

documents respectively.  

Concerning budget requirement for implementation, there are followed two types of 

approaches: - 

For bridge repair works, the budget can be utilized from Capital budget and the Road 

Fund Office as well as from road upgrading projects (RSDP) that covers not only 

bridges but also rehabilitation of culvert structures.  

List of bridges in need of Total Replacement are also identified and newly prioritized 

again taking in to account that of considered in the 1st MP but still under procurement 

Bridge 

Condition 

Qtty       

( 2016)  
Portion, %  

Target to Improve 

( 2020) 

GOOD 2816 74.0 %  3044 80.00% 

FAIR 228 6.0 %  419 11.00% 

BAD 761 20.0  %  343 9.00% 

TOTAL  3806     
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process as well as list of bridges severely deteriorated and under emergency cases, 

mainly old masonry arch bridges.   

It is to say that by consuming ETB 3.14 Bil ( USD 190 Mil) for the year 2016-2020, We 

can succeed bringing 80% of our bridge stock to ``GOOD`` service condition assumed 

that the Engineering service procurement process are expedited, bridge Contractors 

are supported and motivated, internal capacity of project management is built, bridge 

repair works are done timely and according to the specification requirement, etc  

Since significant number of bridges and culverts are assumed to be covered under 

road upgrading projects, actually required cost is merged with the respective project 

cost.  Amount of money actually used for structures improvement can only be 

estimated until actually incurred will be extracted from total road upgrading project 

expense.       

 

3.1.2.2  Major presumptions and directions of the bridge improvement 

 Master Plan  

 

For realization of the 2nd master Plan, most of the previous directions are still 

continued. In fact, there were strong lessons learnt from result of the first master plan 

accomplishment. 

 

 Expedite realization of all bridge replacement and repair projects, which are 
under different status since 2011 by following all possible procurement 
methods. 

 All old masonry arch bridges shall be replaced by new type. 

 Level of Service ( LoS) of all bridges found along class ``A`` Trunk roads shall 
be always in ``Good`` service condition . 

 Priority shall be given to bridges identified as accident prone and susceptible to 
scour problems.  

 General enhancement directions listed in the 1st MP shall continue. 
 

3.1.2.3  Action plan and improvement Target 

 

For the years 2016-2020 out of 989 bridges requiring different level of intervention 

actions ( Fair and Bad) , about 326 bridges for replacement through individual bridge 

replacement project (100) and road upgrading projects (226), 1968 bridges for repair 

under road upgrading projects out of which 320 by SME, 560 culverts to be upgraded 

to bridge structure and 1250 Culverts under all types of road improvement works 

were considered.  
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But, considering the backlogs and intent of inclusion significant number of bridges in 

road upgrading projects, the amount of bridges in need of repair increased nearly to 

2000. 

Similarly, significant number of culverts are also anticipated to be covered by the road 

upgrading and periodic maintenance projects. 

Amount of Bridges / Culvert and the respective estimated budget for repair and 

replacement works is separately shown here under. 

This plan has considered all bridges and culverts unsuccessful in the 1st MP and 

newly added structures after the detail assessment of the 2013 3rd round Nationwide 

bridge inspection result obtained by BMS analysis. Due to this, number of bridges 

requiring total replacement increased from 153 to 326.  

 

 

 

 

 

 

 

 

 

 

It. Work Description No. of 

bridges 

No of 

Culverts 

Required 

budget, 

Mil ETB 

Strategy 

1 Design and 

Replacement 

100  1.5 Bil Open Tender + 

Emergency crew 

DB + Direct Award 

2 Repair 1968 / 

320 

690 400 +242 ERCC + SME + 

Emergency crew + Road 

Upgrading Projects 

3 Supervision of 

repair works 

  50 BMSS consultants + 

Districts 

4 Replacement  226 560 950 Road Upgrading Projects 

 Total 2433 1250 3.14 Bil  
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NUMBER OF BRIDGES AND CULVERTS PRIORITIZED FOR REPLACEMENT IN THE 2ND MP 
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1 Alemgena 7 0 5 10 5 10 5 10 5 7 27 37 

2 Diredawa 3 2 8 0 10 0 8 0 9 0 38 2 

3 Shashemene 5 10 8 8 10 8 9 10 8 7 40 43 

4 Sodo 0 0 9 20 0 9 0 8 0 8 9 45 

5 Debremarkos  1 12 7 15 5 15 5 15 5 15 23 72 

6 Jimma 18 0 8 25 0 43 0 20 5 25 31 113 

7 Nekemte 1 0 13 20 0 20 0 25 0 20 14 85 

8 Combolcha 3 25 20 10 25 5 20 5 15 4 83 49 

9 Gondar  5 9 6 10 5 10 5 10 5 10 26 49 

10 Adigrat 2 5 10 15 8 15 8 15 7 15 35 65 

  Total 45 63 94 133 68 135 60 118 59 111 326 560 
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The above bridges and culverts are assumed to be replaced under individual bridge 

(Packaged) projects and under road upgrading projects. 

 

NUMBER OF BRIDGES AND THE REQUIRED BUDGET FOR REPAIR 

 

3.1.2.4  Implementation Strategy 

   

The past 5 years practice showed that procurement process for construction and 

design service takes significant time on top of very low interest from bidders. As we 

can see from the table the plan was to bring 3044 bridge out of 3806 into ``Good`` 

condition ( 80%) by improving 2433 bridges. How? There are listed strategies. 

As a strategy for implementation of the 2nd MP was designed the following 

directions, which are extracted from the 1st and newly added from the prevailing 

condition: - 

Identification and revision of critical bridges for replacement design or special repair 

at each budget year interval, 
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1 Alemgena 10 3 23 6.7 40 9.2 70 12 37 9 180 39.9 

2 Diredawa 10 0.3 40 4.7 60 5.4 60 6.5 60 5.7 230 22.6 

3 Shashemene 10 0.6 10 0.5 10 0.8 15 2 18 1.2 63 5.1 

4 Sodo 10 1 25 5.6 25 2.5 30 3.5 19 0.7 109 13.3 

5 Debremarkos  10 2.8 15 2.4 20 0.8 30 3 40 1.3 115 10.3 

6 Jimma 10 3.2 30 9.3 16 1 33 4 53 2.5 142 20 

7 Nekemte 10 6.2 20 6.4 20 0.8 30 3 29 2.1 109 18.5 

8 Combolcha 10 0.3 60 3.1 60 3.1 80 7 100 3.1 310 16.6 

9 Gondar  15 3.5 30 21.1 70 4.2 46 4 70 6.5 231 39.3 

10 Adigrat 79 5 100 18.9 100 17.3 100 6 100 8.8 479 56 

  Total 174 26 353 79 421 45 494 51 526 41 1968 242 
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Invite and motivate private contractors for bridge replacement works and Small and 

Medium scale Enterprises ( SME) for bridge repair works, 

Transfer selected bridges to road upgrading projects specially those in the design 

procurement tendering queue for long years. 

Follow Design-Build and direct award procurement methods to minimize time for 

open tender process 

Apply different enforcements on top of accepting the proposed unit prices by ECWC 

(ERCC) for bridge repair. 

provision of effective and continuous training to the district engineers and personals 

for project follow up and supervision, as well as in bridge inspection and repair 

works.  

Yearly evaluation and reporting of the program realization.  

 

Road upgrading projects highly expected to contributed to bridge/culvert 

improvement were: 

 Combolcha – Woldya, Combolcha – Bati – Mille, Tik – Motta – Bahirdar 
 Dejen – Lumame – DebreMarcos, Diredawa – Harmukale, Gonder – Debark,  - 

Zarima – Shire, Injibara – Chagni -Manbuk – Guba,  Mekele- AbiAdi  - Wori – 
Adwa, Wukro –Zalanbessa, Shire-AdiGoshu, Ambo – Gedo – Nekempt,  

 Jimma – Agaro – Bedele – Mettu, A/selam-Bure, Bure-KibremengistéNegele, 

Kibremengist Shakiso, and GuiniréEmmi 

 New alignment of Methara-Awash Junction  also rehabilitated.4 Bridges and 47 culverts.  

 Other similar road upgrading projects 
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Summary content and presumptions of the two Master Plans 2011-2020 

 

It 

No. Description 

1st Master Plan               

2011 - 2015 

2nd Master 

Plan 2016 -2020 

    

1 Bridge Stock  3265 3808 

2 Culvert Stock 19000 26000 

3 Road Network coverage, Km 24550 25756 

    

1 Bridges selected for Replacement 157/390 326/418 

2 Bridges selected for major repair 188/530 320 

3 Bridges selected for minor repair 2920 1968 

 

   

1 Culverts selected for replacement 707 560 

2 Culverts selected for repair 500 690 

 

   

1 

Budget estimated for bridge replacement    

(Individual bridge Projects), ETB Mil 400.0 1500.0 

2 Budget estimated for bridge major repair 30.0 400.0 

3 

Budget estimated for bridge works by 

other projects ( + Road upgrading projects) 430.0 800.0 

 

   

1 Budget estimated for Culvert replacement 40.0 150.0 

2 Budget estimated for Culvert repair 12.0 242.0 

    

 

Bridge service 

condition based on 

KPI analysis of BMS 

software,   % 

Good 52 74 

Fair 27 6 

Bad 21 20 
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3.2 APPRAISAL OF THE TWO MASTER PLANS 

 

3.2.1  General appraisal to the ERA level   

 

As it is widely discussed in the previous sections, 2 terms of bridge improvement 

master Plans are implemented in ERA in the period of 2011-2020. In these 2 Master 

Plans 716 bridges (out of which 250 prioritized by BMS for individual bridge 

replacement projects and 466 originally considered by road upgrading projects) and 

1267 culverts are considered for replacement under individual projects (packaged 

bridges) and in road upgrading projects as well. In the process of bridge and culvert 

improvement activities all engineering offices of ERA are involved directly and 

indirectly.  

With regard to budget requirement, ETB 6.7 Bil was estimated to bring the bridge 

stock service condition to ``GOOD`` from 52% in 2010 to 80% in 2020.  

 

It 

No. Description 

Total in  

2011-2020  

1 Bridges considered for Replacement 716 

2 Bridges selected for major repair 964+ 

3 Culverts selected for replacement 1267 

   

1 

Budget estimated for bridge replacement                       

( Individual bridge Projects), ETB Mil 1900 

2 Budget estimated for bridge major repair 430 

3 Budget estimated for bridge minor repair 1230 

4 Budget estimated for Culvert replacement 190 

5 Budget estimated for culvert repair 254 

 

 

Bridge improvement projects have been formulated basically by ERA - Bridge 

Management Team ( BMT) principally responsible and in charge of bridge asset 

management. The team coordinates and directs the bridge condition survey ( carried 

out by BMSS Consulting firms and District Engineers), which is fundamental work to 
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formulate bridge improvement projects, administers all bridge and culvert database 

and prioritizes bridges for intervention action by using the in-house developed BMS 

software, formulates bridge improvement projects and sending to Engineering Service 

Procurement Directorate ( ESPD), preparing proposals and requests to include bridges 

where road upgrading projects are planned , receives requests from all District offices 

for emergency considerations which are in need of urgent intervention for 

improvement, follow up the bridge design project status under Design Projects 

Management Directorate ( DPMD) and status of construction progress from project 

administrating offices ( Districts or Region Directorates).   

 

All bridges and culverts were categorized in short, medium and long-term 

intervention plan as required. In the course of prioritization for intervention there 

were criteria set for order of urgency. 

 Old masonry arch bridges constructed in the period of Italian invasion,  

 Severe defect exhibited bridges according to Major Inspection output and BMS 
software analysis, 

 Long bridges without having alternate route,  

 Accident prone and found along sharp curves, 

 Economically strategic bridges, 

 Located along Trunk and link roads,  

 Bailey bridges and overtopping culverts and 

 Any bridge for which District offices evidently request for urgent intervention 
due to emergency causes. 

 

Despite appraisal of the 1st Mater Plan was not officially conducted by ERA due to the 

fact that many of bridge structures were in disputable and not clear status of 

implementation ownership, schedule and status as they were administered by 

different Regional CPM Directorates and Districts that makes difficult collection, 

follow-up and organization of bridge performance data.  

In general, the fact is that, more attention is given by many just to the formulation and 

commencement of road rehabilitation and upgrading projects assuming that any 

major and minor structures in need of replacement and repair are covered under these 

road projects. But that is not always true and yet there is strong mechanism and 

system to check and verify that. 

Even progress of these road projects doesn‟t show how many bridges and culverts are 

under consideration among the total existing structures along the respective route. 

Moreover, it is difficult to see in the report BoQ and separate cost of each and every 

bridge and culvert structure rather sum of structures` work item, which makes very 

difficult for which specific structure the work is done.  
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Usually the Bridge Management Team prepares yearly plan of prioritized bridges for 

replacement and send to ESPD to be treated as individual bridge projects. Bridge 

replacement plans shown in the two MPs are exhibiting this approach. But when we 

come to actual performance, we find more bridges are improved under road 

upgrading projects however not shown in the plan due to lack of information as 

discussed above. 

Although we take this result as it is and consider in yearly review of the MP as long as 

bridges are improved and the service condition becoming in Good service level. 

 More aggressive condition is that, plan of bridge repair works is highly suffered from 

lack of interest from Contractors side including the Government company, ERCC ( 

ECWC) which was believed to carry out at least all the bridge and culvert 

maintenance works. To tackle this problem, attempts are made by organizing, train 

and providing bridge repair works to SME. This approach has continued for 3 years, 

but ended unsatisfactorily due to substandard performance technically and abused 

and poor project management. Therefore, the 2nd round of a 5 years plan also 

required now and then revision of backlogs.  

 

 

Both Master Plans anticipated to bring to `GOOD`` Level of Service ( LoS) to 80% from 

the total bridge stock. It is noted that there are some new bridges are inducted to the 

stock, which are in Good condition as they are part of newly added road network. On 

the contrary, obviously, amount of bridges in ``Bad`` condition increases due to 

deterioration as timely repair is absent.  

In general, the above seen figures show that, we have to still work hard and 

aggressively specifically on bridge repair programs despite road upgrading and 

rehabilitation projects are highly contributing to the bridge improvement plans.   

 

Master Plan 

Year 
1st MP  2011 2nd MP  2015 2019 /2020 

Condition 

Description 

Total 

Bridges 
Condition  

Total 

Bridges 

 

Condition  

Total 

Bridges 
Condition  

 
3265  3806  4379  

GOOD 1706 52% 2816 74% 3109 71% 

FAIR 889 27% 228 6% 525 12% 

BAD 684 21% 761 20% 744 17% 
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When we see the above summarized data, one may ask Why number of bridges in 

``Bad`` condition increased at the same time in ``Good`` condition also increased? 

Paradox? No! 

This fact evidences how the existing bridges` condition improvement activity is not 

going as stipulated and as desired to be.  

The secrete behind increment of bridge stock in ``Good`` condition is that, there are 

significant number of bridges are being newly added along with the road network 

expansion projects. In addition to newly introduced bridges by new roads, substantial 

number of existing bridges are also replaced through the road upgrading and 

rehabilitation projects. Periodic maintenance projects are also contributed to bring 

bridge condition from ``Bad`` to ``Fair`` condition.  

Another fact that we can see from the fact assessment is, in the past 10 years in 

average 100 bridges are being newly added yearly to the bridge stock.  

As a strategy of implementation, three directions have been revised and using in the 

past few years to tackle challenges faced in reducing amount of bridges found in 

``Fair`` and ``Bad`` condition as well as threats of increasing negative performance 

indicators.  

Continue floating open tender for bridge replacement design service followed by 

another tender for construction works, 

Attach bridges and culverts selected for replacement and repair with road upgrading 

projects where ever such projects are planned, and  

Follow Design-Build and Direct award procurement methods to Government owned 

Contractors and direct handover all bridges repair works to ERCC/ECWC no matter 

how the Unit Rate may be high. 

 

3.2.2  PHISYCAL COMPLETION APPRAISAL TO ERA - LEVEL 

3.2.2.1  General 

In general term the plan that was anticipated to bring all bridge structures to Good 

condition by 80% in 2020 is not fully achieved despite no problem in budget allocation 

was seen. The main reasons for low execution are delays in procurement process, poor 

and late response from bidders, designers and contractors in the implementation stage 

as well as weak project management and follow-up from contract administrating ERA 

offices side. 

As shown here above Good service condition of bridges at the verge of 2nd MP 

completion is reached to 71% against the anticipated 80%. For this achievement main 

contributors are: - 

 Replacement of 360 bridges,  
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 Major repair for not more than 500 bridges, 

 More than 400 bridges, including old masonry arch bridges, and significant 
number of culverts are improved directly through different road upgrading 
and heavy maintenance projects out of direct considerations of the MP, 

 More importantly, about 1000 bridges are newly introduced to the stock, which 
are constructed under new road segments.  

 

When we see amount of bridges in need of different kinds of improvement works 

(Fair and Bad condition) at the beginning of the 1st MP (2011) and at the end of 2nd 

MP (2020), it comes 48 % and 29% from the total stock respectively. Briefly, amount of 

bridges requiring intervention decreased from 1573 to 1269, which shows we still have 

a lot of works ahead to reach the total bridge stock in Good condition to 80%.  

The assessment for the applied methods of service procurement for bridge 

improvement the appraisal shows the following. 

 

 Open Tender procurement method: -  
As per the schedule for the first year of the Master Plan more than 25 bridges in 

need of urgent replacement were sent to ESP office as first round (2010-11). 

Then after in the consecutive years package of bridges were being sent to the 

same office for service procurement.  This method is still challenged by internal 

and external problems. 

o Internal problems 
Slow process of procurement (from RFP preparation stage to the final 

award) 

Retendering after spending long time in procurement procedures 

ncluding final decision by CAC/PEC.  

Less attention to the bridge project contract administration and delay in 

correspondences including response to clarifications and some decisions 

to be made by ERA itself, 

Errors in GPS coordinates resulted in change of bridges amid design 

progress, etc 

o External problems 
Non-responsiveness of bidders, 

Delay in design service delivery,  

Negligence and poor construction project management from Contractors 

side including be reluctant to mobilization, 

Termination due to poor performance, etc 
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In general, this approach is highly challenged by meeting the required and 

given time for design and works bidding process as well as service delivery. 

Therefore, due to delay in retendering, some bridges are transferred to 

afterward coming road rehabilitation projects like Dejen DebreMarcos, Gonder 

– Debark, Bichena – Motta – Bahirdar, and others.  

This kind of transfer is still continuing since many bridges are under 

procurement process for the past 4-10 years. Recently some bridges are also 

transferred to Debre-birehan -Ataye, Jimma -Chida, DireDawa – Dewele, etc 

road projects. 

Among those 250 individual bridges sent to procurement since 2010, in the past 

10 years, only 33 bridges could be replaced after successfully passed the design 

and construction procurement process. Some of them are transferred and 

replaced by the ongoing road upgrading projects after aborting the 

procurement process due to slow procurement process and retendering for 

different reasons. The remaining amount is still under design process and 

works procurement.  

 

 Design build and Direct Award methods: -  
 

These procurement methods thought to be more time savings and seen as 

better option to expedite the bridge improvement plan and exist from 

challenges faced in open tender. But the challenges continued and the desired 

ultimate goal remains still unachieved despite the procurement process is 

somehow improved. This witnesses how the external problems are more 

challenging and need focus on other strategy.  

As an example, we can mention the DB tender floated at the beginning of 2019 

and surprisingly very few bidders yet noncompliant appeared. Similarly, 

among 5+7+9 = 21 bridges only contract of 3+0+6 = 9 bridges is signed and the 

contractors are not yet moving to the sites. With regard to direct award for 

design service, 15 bridges are given to TCDE. But usual delay in delivery is 

seen.  

 

 Road upgrading projects: -  
 

Usually, many of road upgrading projects don‟t cover replacement of major 

bridge structures due to budget limitation and absence of bridge design that is 

not considered in the course of project formulation. Significant number of those 

bridges categorized in medium term improvement plan are covered by big 
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road upgrading projects. Whereas those were under procurement process but 

failed to complete, transferred as well to late commers road upgrading projects.  

On the other hand, Design service and Construction works procurement of 44 

bridges was annulled and transferred to late comer road upgrading projects 

due to unsuccessful and slow trend of the procurement process as well as to 

avoid project duplication.  In this regard many masonry arch bridges; 

temporary Bailey bridges; and some small size bridges could be replaced and 

some under replacement consideration. 

In the cases where there are road rehabilitation projects, many of bridges and 

culverts were considered in the project BoQ taking in to account that the project 

total approved and available budget was accommodating structures. In this 

regard significant number of bridges are replaced under Combolcha – Woldia, 

Combolcha-Bati-Mille,  etc 

 

 ERCC / SME:-  
 

When we come to bridge repair works, unsuccessful endeavor is being paid so 

far. In 2012 contract between ERA and ERCC for repair of 188 bridges. Due to 

less attention to bridge repair works the contract was failed and as an option 

handover of the task to SME was decided by ERA management. Achievement 

of SME, being inexperienced in the sector, was poor. However, a number of 

bridges were noted as ``repaired``. 

However, endeavor is always in place to improve condition of bridges in ERA 

by using different approaches, still there are bridges highly vulnerable to 

collapse as replacement proposals challenged in realization as desired and 

planned. On the other hand, once bridges are identified for replacement, they 

will be out of the regular inspection program hoping launching of project 

implementation under formulation process may start at any time. 

 

3.2.3 FINANCIAL APPRAISAL  

3.2.3.1  The 1st MP budget plan and Actual 

 

As clearly shown and discussed in the first MP document issued in May 2011, it was 

assumed that almost all the bridge stock will be in one or in other way treated by the 

required type of intervention on top of other severely damaged bridges already sent 

to ESPD for replacement design tendering and others considered in road upgrading 

projects like Combolcha-Woldia where aggressive rehabilitation work was underway. 
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Thus, the budget requirement was prepared in assumption that intensive restoration 

plan will take place by ERCC and other contractors including road upgrading 

projects. In this regard budget breakdown required for major repair works was 

presented by District and implementation year distribution. A total of ETB 395 Mil for 

direct expense and ETB 85 Mil for design, supervision and data collection ( BMS), 

totally ETB 480 Mil was  

 

  District 

Distribution of estimated budget for bridges improvement, ETB 

1st year 2nd year 3rd year 4th year 5th year 

Total 

required 

Budget 

estimate, 

              

Alemgena 8,738,052 18,468,613 10,051,814 23,174,412 10,649,880 71,082,771 

Dire Dawa 9,425,757 11,834,240 1,129,549 500,000 700,000 23,589,546 

Shashemene 9,472,156 21,799,091 16,803,576 2,123,519 3,750,324 53,948,666 

Soddo 8,105,456 16,614,163 3,641,163 4,100,468 1,927,333 34,388,584 

DebreMarcos 8,662,750 18,137,500 7,794,500 8,791,000 11,297,750 44,683,500 

Jimma 4,049,750 15,255,750 4,472,000 4,009,250 2,884,125 20,754,875 

Nekempt 4,817,250 13,000,000 3,580,500 3,270,750 4,318,000 18,986,500 

Combolcha 51,787,857 14,629,311 2,267,181 3,140,000 3,800,000 75,624,349 

Gonder 7,988,779 11,561,755 1,440,000 1,420,000 1,420,000 23,858,590 

Adigrat 8,114,543 14,302,183 6,013,454 3,622,524 2,900,000 27,952,704 

Total 121,162,350 155,602,607 57,193,737 54,151,923 43,647,412 394,870,084 

 

As it is known the 1st MP was revised two times in 2012 and 2014/15 accordingly the 

budget requirement was also revised considering the bridge improvement need to be 

carried out by different bodies. Mix up of implementations program by open tender 

with the ongoing road upgrading projects, where big amount was allocated for bridge 

rehabilitation under RSDP, forced immediate revision with in short time of 

implementation period. 

Since most of major bridges` replacement works are somehow considered in road 

rehabilitation projects, the budget requirement for individual bridges in this MP was 
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estimated moderately from experience of the ERA Own force operation department, 

after named as ERCC.  On the other hand, the two revisions have considered the 

bridge rehabilitation budget plan of RSDP / GTP 1, which amounts ETB 1840 Mil.   

As discussed above in the  1st  MP nearly ETB 2.4 Bil was estimated and allocated for 

replacement and repair works as per the BMS prioritization and road upgrading 

projects in general. At the end of this MP 230 bridges and 225 culverts are improved in 

all types of projects ( Individual bridge projects and Under Road Upgrading Projects) 

that incurred ETB 2.3 Bil . 

 

 REPLACEMENT  Works - Bridge and Culvert  
 

 
2011 2012 2013 2014 2015 Total 

Bridges Individual Projects - BMS 37 23 30 61 6 157 

Planned Budget, ETB Mil 91.2 78.3 67.9 160 0.0 400 

Culverts 187 107 110 160 143 707 

Planned Budget, ETB Mil 9.4 5.35 5.5 8.0 7.2 40 

 

Replacement Action and Budget 

Improvement Plan Vs. Actual performance 

through   2011-2015  

2011 2012 2013 2014 2015 Total  

Total bridges planned for replacement 

including Road upgrading RSDP, No. 37+34 23+58 

  

30+46 61+50 6+48 390 

Total bridges Replaced (Individual bridge 

project + by including in Road Upgrading 

projects, No. 22+20 10+30 8+40 11+40 8+41 230 

Budget Total under Road Upgrading 

Projects ( RSDP), ETB Mil  96.0 76.9 439.9 677.2 550.4 1840 

Actual used, for bridge replacement Mil 

ETB 296 157 400 765 614 2232 

Culvert Replaced 25 35 45 55 65 225 

Expense for culvert replacement 2.5 7.0 13.5 22.0 26.0 71.0 
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Actual expense for replacement is taken from average of contractually signed for 

individual bridge replacement projects and assuming total allocated by RSDP is fully 

used. Most of culverts are replaced under road upgrading projects. 

With regard to bridge replacement works, the BMS database prepares list of top 

prioritized bridges for replacement and annually sends to Engineering Service 

Procurement Directorate for design and works tender. Meanwhile the road upgrading 

projects are also incorporating significant number of bridges for replacement and 

repair, which will be known after completion of actual upgrading study or in the 

course of road upgrading progress.  

Whatever the case is, the Bridge Management Team collects as much as possible 

information from road upgrading projects and trying to revise annual bridge 

replacement works program. However, separating specific expense for bridge works 

is not an easy task. 

 

 RERAIR works  - Bridge and Culvert  
 

In 2012 the first contract was signed between ERA and ERCC for repair of 188 bridges. 

Then after in 2013 Districts were instructed to maintain 519 severely damaged bridges 

by allocating ETB 38.2 Mil.  

These data are extracted and organized from the original and two revised Master 

Plans. 

 

                  Description 2011 2012 2013 2014 2015 Total 

       

Bridges Planned for Repair, No. 84 188 519 90 83 964 

Culverts Planned for Repair, No 100 100 100 100 100 500 

Repaired bridges Actual, No. 34 32 57 98 156 377 

Culverts Repaired, No 100 100 100 100 100 500 

Budget Planned for Repair, Mil ETB 11.0 16.0 38.2 12.6 28.6 106.4 

Actual used for Bridge repair works, 

Mil ETB 5.93 8.58 19.5 13.25 17.97 65.31 
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It 
No. RNMD   

2011 2012 2013 2014 2015 Total 
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1 Alemgena Plan 5  0.60 15  1.5 23 4.5 18 2.5  20 2.73 81 9.33 

    Actual 1  0.47 2  0.81 5  1.2 18  2.5 20  2.73 46 7.71 

2 Diredawa Plan 23 4 12 2 74 3.7 42 0.82 50 5 179 14.32 

    Actual 4 2.1 1 2.44 12 2.5 10 1.3  21 1.2  48 9.54 

3 Shashemene Plan 8 0.6 26 2 97 3.6 25 0.22 43 5 160 10.32 

    Actual 3 0.63 4 1.8 8 2.5 15  0.5  23  2.0 53 7.43 

4 Sodo Plan  1 0.5  22   1.0 50 3.1 4  1.26   9  1.84  41 6.6 

    Actual  2 0.3   3  0.56  2  0.8  4  1.26  9  1.84 20 4.76 

5 Debremarkos  Plan  0  0  20 1.0  21 2.2  0  0  10  5.0 70 6 

    Actual  0 0  5 0.12  0  0  0  0  22  4.0 27 22.12 

6 Jimma Plan  0  0 8   1.5 4 3.9 4  1.2   13  2.0  30 6.7  

    Actual  6  0.27 1  0.2  3  1.3  4  1.2  5  1.0 19 3.97 

7 Nekemte Plan  3 2.0   7  2.0 14 2.6 13  2.54   8  2.0 41 10.34 

    Actual  1  0.11  1  0.06  3  1.0  13  2.54  13  2.0 31 5.71 

8 Combolcha Plan 29 2 36 2 110 4.6 21 1.97 10 5 196 16.27 

    Actual 6 0.6 2 0.54 10 5.3 9 0.9   43  3.2 70 10.54 

9 Gondar  Plan  8  0.55  9  1.5 31 2.4  12  0.75  0  0 35 5.2 

    Actual  4  0.45  3 0.3  6  2.4 12   0.75  0  0 25 3.9 

10 Adigrat Plan 7  0.75   33  1.5 95 7.8 13 2.3   0  0 61 7.05 

    Actual  7  1.0  10  0.75  8  2.5 13 2.3   0  0 38 6.55 

  

Total 

Plan  84 11 188  16 519 38.2  90 12.56 83 28.57 964 106.4 

  Actual 34 5.93 32 8.58 57 19.5 98 13.25 156 17.97 377 65.31 
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 SUMMARY  of 1st Master Plan 2011-2015 
 

Description Planed Actual 
Achieved, 

% 

Bridge Replacement, No. 390 230 59.0 

Budget for bridge replacement, ETB Mil 2,240 2,232  

Bridge Repair, No. 964 377 39.1 

Budget for bridge repair, ETB Mil 106.4 65.3  

    

Culvert Replacement, No. 707 225 31.3 

Budget for culvert replacement, ETB Mil 40.00 71.0  

Culverts Repair, No. 500 500 100 

Budget for culvert repair, ETB Mil 5.0 8.7  

Total expense, ETB Mil 2,389 2,377  

 

More than 70% of the bridge and culvert replacement works are covered by road 

upgrading projects. Culvert repair works are covered by routine and periodic 

maintenance works. 

 

3.2.3.2  The 2nd MP budget plan and Actual 

 

In general, in the past 10 years only 33 bridges out of 250 identified and prioritized for 

replacement by BMS after detailed inspection sent to procurement department are 

replaced through individual bridge project formulation and implementation process.  

On the other hand, about 45 bridges are transferred amid the procurement process to 

road upgrading projects either many major bridges are initially included in road 

upgrading projects. 
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 REPLACEMENT Works - Bridge and Culvert  
 

 
2016 2017 2018 2019 2020 Total 

Bridges Individual Projects - BMS 15 15 23 20 20 93 

Planned Budget for replacement, 

ETB Mil 
153 123 214 400 382 1,272 

       

Culverts for replacement 43 133 135 118 111 540 

Planned Budget, ETB Mil 18 60 60 52 50 240 

 

 

Replacement Action and Budget 

Improvement Plan Vs. Actual performance 

through   2016-2020 

2016 2017 2018 2019 2020 Total  

Total bridges planned for 

replacement including Road 

upgrading RSDP, No. 15+30 15+79 23+45 20+40 20+39 326 

Total bridges Replaced (Individual 

bridge project + by including in Road 

Upgrading projects, No. 13+45 8+36 5+22 6+11  116 

Budget Total under Road Upgrading 

Projects      ( RSDP), ETB Mil  630.1 448.6 395 400 660 2533.7 

Actual used for bridge replacement, 

Mil ETB 560 440 270 170  1440.0 

Culvert Replaced 92 47 40 23  202 

Expense for culvert replacement, Mil 

ETB 35.0 19.0 16.4 11.0  81.4 
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 REPAIR Works - Bridge and Culvert  
 

Item 

No. 
RNMD 

2016 2017 2018 2019 2020 Total 
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1 Alemgena 10 3 23 6.7 40 9.2 70 12 37 9 180 39.9 

2 Diredawa 10 0.3 40 4.7 60 5.4 60 6.5 60 5.7 230 22.6 

3 Shashemene 10 0.6 10 0.5 10 0.8 15 2 18 1.2 63 5.1 

4 Sodo 10 1 25 5.6 25 2.5 30 3.5 19 0.7 109 13.3 

5 Debremarkos  10 2.8 15 2.4 20 0.8 30 3 40 1.3 115 10.3 

6 Jimma 10 3.2 30 9.3 16 1 33 4 53 2.5 142 20 

7 Nekemte 10 6.2 20 6.4 20 0.8 30 3 29 2.1 109 18.5 

8 Combolcha 10 0.3 60 3.1 60 3.1 80 7 100 3.1 310 16.6 

9 Gondar  15 3.5 30 21.1 70 4.2 46 4 70 6.5 231 39.3 

10 Adigrat 79 5 100 18.9 100 17.3 100 6 100 8.8 479 56 

  Total 
17

6 
25.9 353 78.7 421 45.1 494 51 526 40.9 

196

8 
242 

 

 

Long list of culverts for replacement and repair is available as per the service 

condition index used by BMS database analysis after inspection. Only few and 

severely defect exhibited structures are planned for intervention action considering 

the existing problem in maintenance works in general. 

The bridge and culvert repair works are somehow handled by SME (for only 3 years) 

and under routine maintenance by Districts. Extracting repaired individual bridges 

and culverts has been found difficult from total road maintenance execution as reports 

are focusing on road length and financial consumption in percent from the total 

annual plan.  
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                          Description 2016 2017 2018 2019 2020 Total 

Bridges Planned for Repair, No. 176 353 421 434 526 1968 

Bridges Repaired Actual, No. 158 366 50 50  614 

Budget Planned for bridge Repair, Mil ETB 25.9 78.7 45.1 51.0 41.0 241.6 

Actual used for bridge repair, Mil ETB 33.2 84.5 35.0 43.0  195.7 

       

Culverts Planned for Repair, No 120 130 140 150 150 690 

Culverts repaired actual, No. 120 130 140 150 150 690 

Budget Planned for culvert Repair, Mil ETB 0.9 1.2 1.6 2.0 2.2 7.9 

Actual used for culvert repair, Mil ETB 1.5 1.8 2.0 2.5 2.5 10.3 

       

 

 Bridge repair works by Small and Medium Enterprises ( SME) 
 

One of the strategic endeavors applied to preserve the bridge asset and stop progress 

of deterioration was, after facing shortage of interested in and refrained contractors 

from bridge repair works, direct contract awarding bridge repair works to SMEs 

consisting of TVET graduates organized under 2 groups in each District. 

In this regard, agreement between the Governmental agency known as Federal SME 

and ERA was reached to contribute in job opportunity creation by forming team of 

Engineers from each District area responsible to carry out minor bridge repair works. 

In this regard, 18 SME were organized and commenced repair work in 9 Districts after 

receiving intensive induction training on bridge works in general. The work was 

supervised by BMSS consultants and the contract was administered by the respective 

RNMDs 

 In The first contract signed between ERA and 9 SMEs 74 bridges are repaired 

by allocating ETB 22.34Mil. 

 In The second contract 161 bridges are repaired by allocating ETB 16.4 Mil  

 The third contract, in 2009 EFY, out the planned 226 only 163 bridges are 

repaired at expense of ETB 31,3 Mil  
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In general, in three rounds a total of 398 bridges are repaired by 18 SMEs at expense of 

ETB 70 Mil.  

The Fourth-round contract was aborted as a result of compromised quality and poor 

project management judged by ERA after evaluation of the past three rounds. Then 

after, bridge repair works transferred to ERCC to carry out with road maintenance 

works.  

 

It.No District 
1st 

round 
SME 

Contract  
amount,  

ETB 

2nd 
round 
SME 

Contract  
amount,  ETB 

1 Alemgena 6 1,188,825 20 2,725,717 

2 Diredawa 12 2,568,222 42 816,558 

3 Combolcha 10 5,287,132 21 1,971,836 

4 Jimma 9 2,453,539 8 1,999,977 

5 Sodo 2 1,161,469 9 1,841,516 

6 Shashemene 8 2,467,174 25 224,100 

7 Nekempt 13 2,542,453 13 2,009,844 

8 Adigrat 8 2,425,128 13 2,262,788 

9 Gonder 6 2,235,268 10 2,501,380 

    74 22,329,210 161 16,353,716 

 

Item 
No. 

District 

3rd 
round 
SME  

bridges 
Planned 

3rd 
round 
SME 

bridges 
repaired 

Contract 
signed 

amount,  
ETB 

Executed 
amount, ETB 

           

1 Alemgena 10 10 960,656.69 954,851.21 

2 Adigrat 30 31 4,226,503.69 3,779,571.72 

3 Combolcha 43 15 5,151,879.36 2,824,450.71 

4 Diredawa 66 2 2,758,683.91 1,846,023.53 

5 Gondar 12 13 754,735.94 750,467.50 

6 Shashemene 17 56 5,490,979.72 4,805,787.68 

7 Nekemt 12 12 4,511,239.13 3,894,952.69 

8 Jimma 8 6 4,264,832.79 4,264,832.79 

9 Sodo 15 14 5,943,699.09 5,940,001.00 

10 Debremarkos 13 4 3,165,272.61 2,270,051.80 

Total 
226 163 

31,330,990.63 37,228,482.93 
 

 



Ethiopian Roads Authority – Appraisal of Master Plan for Bridge Improvement 2011-2020 

 

 May   2021 
47 

 Summary of 2nd Master Plan 2016-2020 
 

Description Planed Actual 
Achieved, 

% 

Bridge Replacement, No. 326 116 35.0 

Budget for bridge replacement, ETB Mil 3805.7 1440.0  

Bridge Repair, No. 1968 614 31.2 

Budget for bridge repair, ETB Mil 241.6 195.7  

    

Culvert Replacement, No. 540 202 37.4 

Budget for culvert replacement, ETB 

Mil 
240 81.4 

 

Culverts Repair, No. 690 690 100 

Budget for culvert repair, ETB Mil 7.9 10.3  

Total expense, ETB Mil 4295.2 1727.4  

 

As it is mentioned earlier bridge improvement works have been executed in two main 

streams. The first one is prioritizing them after BMS analysis based on the Major 

Inspection findings and send to the tendering office top priority bridges for individual 

or packaged bridge project for formulation and implementation of replacement 

project purpose. The second one is using all opportunities to include secondary 

priority bridges in road upgrading projects. 

Concerning collection of budgets allocated and consumed for bridge replacement, 

annual report of RSDP is used primarily and reports of road projects and District 

offices are referred. In some cases, reconciliation of different reports is needed with 

regard to getting actual construction and maintenance expenses.    

 

 

 

 

 

 



Ethiopian Roads Authority – Appraisal of Master Plan for Bridge Improvement 2011-2020 

 

 May   2021 
48 

3.3 CONCLUSION OF THE MASTER PLANS` REVIEW AND APPRAISAL AT 

ERA LEVEL 2011-2020 

 

3.3.1 BRIDGE / CULVERT STOCK AND SERVICE CONDITION  

As it is widely known, the bridge asset management concept was for the first 

time introduced in ERA in 2004 after the in house developed Bridge 

Management System ( BMS) software came in to official use after getting 

approval of the top management and ``Bridge Management Branch`` office was 

established under Road network management Division for the purpose by 

separating from ``Bridge and Structures`` office, which was under ``Operation 

Division``.  

This new office has immediately prepared a proposal for conducting 

Nationwide Bridge/Culvert Inventory and Inspection, which enabled ERA to 

have the bridge/culvert database for the first time in its history. BMS then after 

established permanent system for collection of all the essential data regularly 

and prioritize structures for the mandatory type of interventions to maintain 

the required service level.        

The first nationwide bridge/culvert inventory and inspection was then carried 

out in 2005/06. Consecutively the same was done in 2010, 2013, and 2016. The 

fifth round is being conducted in 2020. 

The BMS software is capable not only to store the data but also analyze the 

current condition data, collected as per the ERA-Bridge Inspection manual and 

entered. After analyzing state of defects, it produces report of general condition 

as ``Good``, ``Fair`` and ``Bad``, that helps decision makers to act on 

intervention requirements. 

In this regard the following table shows amount of stock and service condition 

after each period of Inspection and Inventory. 

 

 

 

 

 

 

 

 

  2006 2019 

Road Length, Km 18322 27134 

Bridge Stock 2738 4379 

Culvert Stock 25604 36020 
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Districts 
1st 

round 
2006, 

2nd 
round 
2010, 

3rd 
round 
2013, 

4th 
round 
2016 

Current existing, 
2019 

          Bridges Culverts 

Alemgena 522 575 550 600 596 4324 

Dire Dawa 236 242 296 298 282 1851 

Shashemene 172 235 300 347 352 2577 

Soddo 94 154 203 250 250 2733 

DebreMarcos 168 194 208 259 315 3913 

Jimma 150 182 240 246 260 2437 

Nekempt 175 195 205 231 237 6038 

Combolcha 512 662 729 753 782 4933 

Gonder 218 268 292 303 480 2116 

Adigrat 521 558 519 519 825 5098 

Total in ERA 2768 3265 3542 3806 4379 36,020 

 

Detail of 1st round Nationwide Bridge/Culvert Inventory and Inspection, 2006 

 

It. 
No. 

District 
Road 

Length, 
Km 

Standard 
bridges, 

Above 6.0 
mt 

Minor 
bridges,  
4.0 - 6.0 

Mt 

 Total 
No. of all 

Bridge 

Conditions , % No. of small 
drainage 

structures      
(Under 4 

mt) G
o

o
d

 

F
ai

r 
p

o
o

r 

B
ad

 
                    

1 Adigrat 1534 239 282 521 54 38 8 3647 

2 AlemGena 3540 280 242 522 45 42 13 4328 

3 Combolcha 1802 229 283 512 47 41 12 4531 

4 Debre Marcos 1098 80 88 168 56 40 4 1392 

5 Dire Dawa 1937 104 132 236 54 30 16 1823 

6 Gonder 1119 101 117 218 51 42 7 2302 

7 Jimma 2056 83 67 150 58 37 5 2965 

8 Nekempt 1325 104 71 175 50 30 20 1515 

9 Shashemene 2165 83 89 172 63 31 6 1642 

10 Soddo 1746 36 58 94 63 31 6 1459 

    18322   1429 2768 54 36 10 25604 

 

Description:- 

Good: -  Still sound, adequate and functional                                                                                                                                                                                                     
Fair /  Poor: - Inadequate and require rehabilitation . 
Bad :-   Critical requiring immediate intervention. 
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As per the ERA Bridge inspection manual all components shall be inspected and given 

ranks for each type of damage. Hence, the software then, analyzed and prioritize 

bridges based on the given ranks which are assumed to reflect condition and severity 

of the damage 

From the time when the first Nationwide Inventory was carried out in 2006, the 

bridge and culvert stock grew by 48.2% and 50% respectively. 

 

 

 

District  Good Poor Bad 

Adigrat       

Total No Of Culverts 3,664 232 13 

Percentage 93.73  5.94  0.33  

Alemgena       

Total No Of Culverts 2,916 1,325 17 

Percentage 68.48  31.12  0.40  

Combolcha       

Total No Of Culverts 4,557 1,209 6 

Percentage 78.95  20.95  0.10  

Debre Markos       

Total No Of Culverts 1,489 469 23 

Percentage 75.16  23.67  1.16  

Dire Dawa       

Total No Of Culverts 1,252 581 17 

Percentage 67.68  31.41  0.92  

Gonder       

Total No Of Culverts 3,456 308 13 

Percentage 91.50  8.15  0.34  

Jimma       

Total No Of Culverts 2,634 830 65 

Percentage 74.64  23.52  1.84  

Nekempt       

Total No Of Culverts 1,578 554 65 

Percentage 71.83  25.22  2.96  

Shashemene       

Total No Of Culverts 1,740 822 15 

Percentage 67.52  31.90  0.58  

Sodo       

Total No Of Culverts 1,341 933 19 

Percentage 58.48  40.69  0.83  

Total No Of Culverts 25,375 7,506 262 
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3.3.2 IMPROVEMENT PLAN AND ACHIEVEMENTS 

 

In the bridge improvement Master Plan, a number of bridges are prioritized and 

selected for replacement and repair. Bridge replacement program was planned to be 

entertained either by formulating individual projects or covered by the road 

upgrading projects if the selected bridges are found there.  But, usually, the road 

upgrading projects are not that much open to accommodate much bridges for 

replacement due to financial issue as well as less interest to carryout detail condition 

survey. 

Due to existence of considerable information gap between road upgrading projects 

formulating offices and road asset management offices, overlap and of bridge 

replacement plans are seen. But list of bridges prioritized for replacement shall be 

transferred to road upgrading projects even lately in seeking exit from challenges to 

find interested contractors for individual bridge replacement works in which many 

are not ready. In this approach duplication of efforts can be avoided and contractors 

shall enter in to contractual obligation to replace bridge and culverts. 

On the contrary, sometimes, the road upgrading projects may be cancelled due to 

many reasons as a result of which the selected bridge for replacement suffer from 

further deterioration and even may be exposed to collapse. 

In the past 10 years more than 700 bridges are selected for replacement and so far, 

only 47% of them could be replaced off which, 90% is covered by the road upgrading 

projects. It has to be noted that currently more than 100 bridges are under design for 

replacement and some are under construction. 

 On the other hand, the ongoing 5th round Nationwide bridge/culvert inventory and 

inspection task that will cover recently completed different road upgrading projects, is 

expected to disclose significant changes in bridge stock and service condition.  

 

Actual Budget utilized for bridge Improvement and preservation works (2011-2020) 

Improvement 
Action 

Annual Expense for bridge works, Mil-ETB 

20
11

 

20
12

 

20
13

 

20
14

 

20
15

 

20
16

 

20
17

 

20
18

 

20
19

 

20
20

 

T
o

ta
l 

Replacement                       

Repair                       

Inspection 12.1 19.3 19.3 0.0 13.4 13.4 9.1 0.0 0.0 31.2   

Total                       
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Description   
1st Master 

Plan 
2nd Master 

Plan 
Total 

Bridge Replacement, No. 
Planed 390 

59% 
326 

35% 
716 

47.0% 
Actual 230 114 344 

Budget for bridge 
replacement, ETB Mil 

Planed 2,240   3805.7   6045.7   
Actual 2,232   1440   3672   

Bridge Repair, No. 
Planed 964 

39.10% 
1968 

31.20% 
2932 

35.2% 
Actual 377 614 991 

Budget for bridge repair, 
ETB Mil 

Planed 106.4   241.6   348   
Actual 65.3   195.7   261   

Culvert Replacement, No. 
Planed 707 

31.30% 
540 

37.40% 
1247 

34.4% Actual 221 202 423 

Budget for culvert 
replacement, ETB Mil 

Planed 40   240   280   
Actual 71   81.4   152.4   

Culverts Repair, No. 
Planed 500 

100% 
690 

100% 
1190 

100% 
Actual 500 690 1190 

Budget for culvert repair, 
ETB Mil 

Planed 5   7.9   12.9   
Actual 8.7   10.3   19   

Total expense, ETB Mil 

Planed 2,389 
  

4295.2 
  

    
6,684    

Actual 2,377 
  

1727.4 
  

    
4,104    

 

3.3.3 PERFORMANCE INDICATOR AND SERVICE CONDITION 

One of the primary purposes of the bridge inspection task is to identify those 

structures in need of improvement action and plan for implementation. With regard 

to this, following annual plan of bridge improvement programs, the above seen 

changes in service condition are recorded.  Here it is important to note that, for 

changes in Good condition from 54% to 71%, newly introduced bridge asset has 

attributed significantly. Which means contribution of bridge improvement plan 

execution is not that much applaud able. 

Condition, % 

Bridge Stock and condition after Major Inspection, 

Year   

2006 2010 2013 2016 2019 

Stock 2768 3265 3542 3806 4379 

Good 54 60 67 74 71 

Fair 36 22 11 6 12 

Bad 10 18 22 20 17 
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When we see the data and graph, we may be confused why Good and Bad condition 

is growing at the same time? It seems paradox. But, the reality disclosed that this 

paradox seem case has own reason. 

Good condition is growing because there are significant numbers of bridges being 

newly injected to the stock. 

Bad condition, on the other hand, increased due to poor achievement in bridge repair 

plan and significant numbers of bridges are deteriorating from year to years.   

Despite the efforts made, the condition of bridges has seemingly worsened, 

 

3.3.4 GENERAL ATRIBUTERS AND CHALLENGES 

 

As seen above the general physical accomplishment of the Master Plan is less than 

halve of that anticipated in bridge replacement and repair. In this part we will try to 

see briefly what are major positive and negative attributers for the recorded undesired 

achievement.   
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When we see positive attributes the following some points have to be mentioned, 

which are corner stones and fundamental initiatives inspired concept of preparing the 

bridge improvement Master Plan in ERA.  

 

 Availability of a well-developed, functioning and reliable Bridge Management 
System (BMS) in ERA, which is pioneer and exemplar in Africa. 

 Availability and use of ERA – Bridge Inspection manual and bridge repair 
specification, which are mandatory to conduct bridge condition survey 
followed by bridge repair intervention.  

 Capacity building activities, which have been running for long time in ERA 
accompanied by on job training in bridge inspection, repair and asset 
management courses,  

 Tireless effort continuously paid by Bridge Management Team to disseminate 
the bridge asset management concept to all ERA branch offices/ Districts, and  

 Allocating the necessary budget by ERA for bridge asset management and 
improvement works. 
 

On the contrary, we may ask that, why achievement of bridge improvement works is 

so less than the anticipated while there is matured bridge asset management system 

and well-prepared Master Plan? As a challenge we can list out some basic points as 

follow: - 

 

 Very slow and time taking procurement process from RFP preparation to final 
award, 

 Less attention to bridge projects in procurement priority,  

 Re tendering of projects due to bid or contract terminations, 

 Non responsiveness and negligence of Designers in delivery and Contractors in 
the course of project implementation, 

 Poor capacity, experience and Poor Project management of bridge Contractors, 

 Lack of experienced engineers from ERA side to review and comment design 
and other Engineering documents on time, which leads to variations and 
disputes at construction period as well as delay in project acceptance, 

 Delay in payment release from ERA side, 

 Lack of interest by Contractors to take bridge projects due to small volume of 
the work, (Repair or Construction),  

 Less attention for bridge asset management and follow up of bridge works in 
general compared to road maintenance activities at District level, etc 

 

However, Due to the fact that, a number of bridges and structures are replaced and 

improved under other Road rehabilitation projects, as well as many new bridges are 

injected as road network is growing, the ``Good`` condition of bridges reached to 74% 

in 2016 and 71% in 2020.  
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It 
No. Bridge Type Amount 

1 RC Slab Culvert 1878 

2 RC Deck Girder 1089 

3 RC Box Culvert 874 

4 Masonry Arch 353 

5 Steel Panel/ Bailey 36 

6 RC Box Girder 35 

7 RC Arch 20 

8 RC Deck Girder and RC Slab 19 

9 RC Box Girder and RCDG 8 

10 Steel Girder/ Composite 8 

11 PC Box Girder 6 

12 PC Deck Girder 3 

13 RC Rigid Frame 3 

14 Steel Truss 4 

15 Steel Truss and RCDG 3 

16 Pipe/Steel/RC   ( big size) 2 

17 Extradosed Cable 1 

18 RC Arch and RCDG 1 

19 Steel Truss and Box Girder 1 

   Total 4344 

 

 

It. No Bridge Structure  by Material Type Amount 

1 Reinforced Concrete  

  Girder type ( T-Girder, Box Girder, Arch and Rigid 
frame) 

1147 

  Slab Culvert 1878 

  Box Culvert 874 

2 Masonry Arch 353 

3 Steel Structure  

  Steel Truss 4 

  Steel Truss Mixed with RC structures 4 

  Steel Panel / Bailey 36 

  Steel Pipe – Over size 2 

4 Composite ( Steel Girder and RC Deck) 8 
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CHAPTER 4 

Recommendations and The Way forward 

 

4.1 General 
 

Bridge rehabilitation/replacement master plan provides a "road map" to the future 
improvement and development of the bridge infrastructure in the country. It is a 
key guide for ERA and the Government in determining the funding of future 
improvements. The bridge master plan provides recommendations and serves as 
solid tool to assist the implementing bodies in the preparation of annual plans and 
the corresponding budget. 

 

Master Plan for the replacement and rehabilitation of bridges and culverts is 
important given the resource constraints. It is necessary to have in place a master 
plan that enables the prioritization of appropriate and timely interventions in the 
different Bridges and Culverts. Such a plan will equally address the issues of 
timely resources mobilization. Resource is very limited and the available resource 
should be deployed where it brings the maximum benefit in terms economy and 
other social benefits. Beside this prioritization in the case of bridges and culverts is 
highly related to the safety of rode users and have significant importance.  

This prioritization process will involve elaborate capacity and resource analyses 
which take into account the probability and the impacts of failure of the structures 
as well as the risks of safety and variability on their performance and resilience. 
The prioritization process conducted mainly from the technical aspect of the 
current condition of the structures. 

 

Bridge rehabilitation/replacement works have been carried at several locations on 
the road work ever since ERA established as a responsible body for roads and 
bridges. Most of such actions were materialized after the damage on the bridges 
reached to critical level and become life threatening and requiring more cost than 
the cost required for earlier interventions. 

 

After the implementation of BMS and responsible body for monitoring and 
evaluation of the bridge stock in the country, the number of such drastic measures 
is expected to drop rapidly and give away to more comprehensive risk analysis 
approach to determine the type of intervention, cost and timing in order to 
minimize cost and ensure public safety. 

 

It is common practice that most of the bridges are designed for a life of hundred 
years. As long as there is no change in the design parameters, most bridges serve 
more than the design life. However due some changes in the loading and the 
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environment or errors introduced at the design and construction stage, an earlier 
premature structural/functional failure could happen. Such premature failures are 
usually aggravated by lack of frequent routine/periodic maintenance. 

 

The bridge and culvert stock on the road network hold the significant part of the 
road investment and should be preserved as part of the overall road asset. Safety 
and serviceability are the major essence of the intervention proposed in this master 
plan. The bridges and culverts on the road network should be monitored through 
close inspection and their condition should be kept to the level that insures the 
structure safe and operational. 

 

The management of bridges and other structures should be supported by a clear 
policy that stipulates level of service regarding the serviceability and safety. The 
overall management of bridges and other structures should be guided this policy. 
It is known that ERA has road maintenance policy which also incorporates 
bridges. However bridges are very weak link in the road network and deserve 
specially attention unlike roads. For this either this unique attributes of bridges 
should be incorporated in the policy or a separate policy should be formulated and 
implemented.    

 

4.2 Recommendations  

 

Here are two decisive ways to exits from the prevailing situation, which have been 

proposed by the ERA bridge team and discussed in many platforms since many 

times ago.  

1 Build capacity of contractors at national level, and encourage them for 
specialization on bridge and structure works. 

 

This can be done in two ways. 

o With regard to own force, intensive capacity building by providing 
resources and training in use of ERA` readymade bridge design 
standard  for up to 30 mt as well as  in design of abutments and piers 
including knowing  standard construction procedures. 

o Concerning the private sector, avail bridge replacement projects; create 
attraction mechanisms; encourage specialization not only in construction 
but also in strengthening and repair of bridges as well as exercise 
economical and time saving construction technology like precast and 
post tensioning.  

Encourage low and middle level contractors to specialize in bridge works and 

accredit them after engaging through facilitated capacity building on the job 

trainings in bridge repair and strengthening works. 
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By specializing in bridge works short and long term work plan can be 

organized as follow. Major works to be proposed for the short term plan should 

be like: 

 Temporary shoring to prevent a bridge from falling down, 

 Replacement of old and damaged Bearings, 

 Patching of main girders and other members of a bridge where concrete 
was spalled off and re-bars were exposed, 

 Crack sealing of major superstructure, and substructure, 

 Protection of piers/foundations against scouring, 

 Installation of warning signs such as “Load Limit 40 tone or as required”, 
“Weak Bridge” or any other appropriate sign, 

 Implementation of “one-lane traffic”, if necessary, and 

 Strict enforcement of load limit 
 

In medium/Long Term Plan Bridges that require permanent measures can be 

classified into either “Rehabilitation” or “Total Reconstruction”.  

The major works which could be classified as “Rehabilitation” include the 

following: 

 Reconstruction of superstructure (substructure can be utilized) 

 Reconstruction of some spans of a multi-span bridge 

 Construction of additional span (s) 

 Reconstruction of deck slabs 

 Strengthening of damaged members of a bridge 

 Scour protection, and 

 Repair or replacement of bridge members 
 

“Total Reconstruction” is preferred when a bridge needs to be totally replaced 

with a new bridge. However, it should be noted that bridges that require 

permanent measures will be subjected to detailed engineering design and 

comparative study of all possible solutions be made/recommended. 

 

2 Strengthening Operational and Strategic works of bridge asset management 
and improvement activities in ERA to higher office level.  
 

 Restructure organizational structure of the existing bridge management 
Team, which is over flooded by Hugh assignment and responsibility of 
answering to all bridge related questions. The office must be 
restructured so that it can properly coordinate all Technical and 
administrative part of bridge works carried out by ERA. That means, let 
it focusing not only on asset management and preparation of 
improvement proposal but also follow up and involve in formulation 
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and implementation of the bridge design construction and maintenance 
projects. This recommendation is supported by a well described and 
well prepared proposal forwarded to ERA management some years 
before. 
 

 As it is well known most of Academic institutions in Ethiopia provide 
introductory knowledge only in bridge field. But, in this regard ERA has 
by far rich practical experience and knowledge acquired through real life 
in bridge works ( Design, Construction, maintenance technics, defect 
identifications and remedial, Inspection, strengthening, Emergency 
works, Improvement project formulation, database management, etc).  
 
Therefore, it is important to Equip ERA engineers with knowledge of 
bridge works in general and encourage to work with bridge documents 
and systems like ERA Standard design manuals and specifications, , 
procurement and contract management, application of manuals and 
guidelines for bridge inspection, repair and asset management, as well 
as Bridge Management System ( BMS). 

 

 Need establishment of bridge management team at each District level. 
Continue conducting regular bridge condition survey and database 

updating activities in Districts and in HQ level by using  the recently 

upgraded BMS software to web-based application to enhance quality of 

data in avoiding the data entry errors, instant access to view data at any 

time and place required,  

 Facilitate bridge condition survey and project formulation works for 
Government owned Contractors like ECWC so that they can immediately 
involve in bridge improvement activities. 

 Intensive training and capacity building of ERA Engineers in bridge 
Inspection, Repair and asset management in general as well as work 
cooperatively with stake holders like Universities and research centers in 
sharing practice rich experience and available data that could highly 
contribute to the would be Ethiopian Road Academy. 

 Continue prioritization of bridges and formulation of projects for 
replacement and repair and continually revise the Master Plan. 

 Improve the engineering service procurement processes by packaging 
bridges for replacement and create instant awarding mechanism. Direct 
award for government owned design firms. 

 

In general, from the above listed recommendations, Capacity building works at 

National level and Restructuring of bridge works coordination activities are 

believed to be more important approach to bring radical change in bridge 

improvement plan including replacement, repair, strengthening and bridge asset 

management as a whole. 
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 In long term plan, involve in an internationally accepted studies like 
Climate change resilience road network, residual bearing capacity of 
bridges along important corridors, overweigh vehicles management 
policies, etc 

 Give special attention for bridges longer than 100 mt and special bridges in 
the country.  

 Enhance bridge condition survey technic in cooperation with development 
partners through Technical Assistance programs. 

 

If we can‟t take decisive turn in our strategy for bridge asset improvement now, 

we can have only good database and program for every year counted and 

inspected structures with well-prepared priority list and calculated /estimated 

budget. But, as condition of our bridges become to the worst and unsafe to drive 

due to absence of timely intervention and poor asset management, long and 

medium road sector plan in general can be affected.  

As significant numbers of bridges are located along tangent, straight line to the 

road, replacement requires demolishing of the existing one and provision of 

temporary bridges until the new replacement will be completed. Such activity 

requires additional cost and traffic management as well as special follow up of the 

project to achieve the schedule. 

In this regard ERA is expected to keep stock of temporary steel bridges at nearby 

areas and build capacity of steel bridge erectors.  

 

4.3 What are the expected General Impacts from the New the 

Master Plan  ( 2021-2025)? 

 

Expectations are basically arising from the objectives of the Master Plan.  As the 

general objective is to bring the service condition of the existing bridges to 95% in 

Good condition from the current 74%, in the course of rational implementation of 

the Master Plan, the following expectations could be seen besides physical 

accomplishment. 

 Great awareness and knowledge shall be disseminated among all 
stakeholders with regard to importance of administering national bridge 
asset through regular inspection, prioritization, project formulation and 
implementation of bridge improvement Master Plan as ERA is differently 
doing in the past 20 years. 
 

 Knowing availability and publicly accessibility of hugh database of 
bridges and culverts ( through web based ERA-BMS software) as well as 
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list of bridge improvement projects in ERA, Engineers would be highly 
attracted to contribute in the national plan of bridge improvement works 
like design, construction, repair and condition assessments. Moreover, 
Engineers will be encouraged and attracted to bridge profession where 
high scarcity is prevailing particularly in Condition assessment, remedy 
determination and Repair practice.   

 

 Trainings and capacity building activities in bridge inspection and repair 
shall be widely carried out to enable engineers confidently involve in 
bridge improvement strategies and operations provided that they can 
easily access to all round information and data of existing bridges, 

 

 Maintaining professional competence in bridge works in ERA shall be 
highly encouraged. In turn, it inspires Engineers to uplift their knowledge 
and skill to international requirement and competent level. 

 

 The more bridge knowledge and experience is required to implement the 
plan and available local information is disseminated, the more interested, 
attracted and encouraged academicians come to the bridge field where 
high shortage of experienced and specialized professionals is seen in the 
country and ERA is always invites all towards enhancing together the 
bridge field. 

  

…………………………………   END   …………………………. 


