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ANNEX 1: Results of the Project 
 

1. List of Expert 

Table A1.1 JICA Experts 

No. Position / Responsiblity Name Oarganisation 

1 Leader / Road Maintenance Plan Mr. Nobuharu SHIMIZU Ingérosec Corporation 

2 Depty Leader / Road Maintenance Plan 2 Mr. Mitsuhide SAITO Ingérosec Corporation 

3 Raod Inspection Mr. Hiroaki TAKAHASHI 
Eight Japan Engineering 
Consultants Inc.  

4 Pavement Repair Mr. Fumihiko SHISHIDO Ingérosec Corporation 

5 Raod Inspection (Database)  Mr. Kohei SAKAI 
Katahira & Engineers 
International (Renfort) 

6 Raod Inspection (Database 2) Mr. Chikakuni MAEDA 
Katahira & Engineers 
International (Renfort) 

7 
Pavement Repair (Construction 
Supervison) 

Mr. Kiyoshi MUKAI 
Katahira & Engineers 
International 

8 
Coordinator / Assistant of  Road 
Maintenance Plan 

Mr. Mitsuya YAMAGISHI 
Ingérosec Corporation 
(Renfort) 

9 
Coordinator / Assistant of  Road 
Maintenance Plan 2 

Mrs. Haruka SAITO  Ingérosec Corporation 

10 Monitoring and Evaluation Mrs. Junko TAGUCHI  
Katahira & Engineers 
International 

11 Training Plan Mrs. Jin Lin  Ingérosec Corporation 

Source : JICA Experts 

2. List of Counterparts 

Table A1.2 Chairperson, Coordination Secretary 

No. Position / Responsiblity Name Oarganisation 

1 
 
Advisor to the Minister of MIPWR 
in charge of Roads  

Mr. Pius NGOIE 
Ministère des Infrastructures, 
Travaux Publics et 
Reconstruction (MITPR) 

2 Coordonnateur  
Mr. Théopphile NTELA 
LUNGUMBA 

Cellule Infrastructures (CI) 

3 Technical Director  Mr. Robert LENDO LENDO 
Fonds National d’Entretien 
Routier (FONER) 

Source : JICA Experts 

Table A1.3 Counterparts of Working Group 1 (WG1)  

No. Position / Responsiblity Name Oarganisation 

1 Chief of Road Section Mr. Jean-Pierre MUTAMBA NENE *1 CI 

2 Coordinator Mr. Balayi KADIMA *1 OR 

3 Director of Training Mr. Sangana MALONDA *1 OR 

4 Head of Research Dept. /  Mr. Joshua MUTIA OR 

5 Chief of Brigade 901 / Kinshasa Mr. Pierre WANET MUTUMOSI OR 

6 Chef de la Base de Données  Mr. Jean Paul MAVUNGU SOKANA  OR  

A-1



No. Position / Responsiblity Name Oarganisation 

7 Logistic Director Mr. Richard MATANDA MWAMB *1 OVD 

8 
Chief of Section of Monitoring and 
Evaluation 

Mr. Leon MUTOMBO *1 OVD 

9 Technical Director / DPK Mr. Timothée SUMAHILI OVD 

10 Studies & Analysis Mr. Pela WASAMA C. OVD 

11 Studies & Analysis Mr. Jimmy NKULA OVD 

12 Studies & Analysis Mr. Zico NSIALA MPUNGI OVD 

13 Provincial Director Mr. Pascal BULONGO *1 FONER 

14 Chief of Division Mr. Patou MWA ILUNGA BTC 

15 Chief of Division Mr. Willy MONDA TONA BTC 

16 Chief of Service Mr. Fils ZENGA MBALA BTC 

17 Chief of Road Section Mr. Michel DINGANGA ACGT 

Note : people marked with *1 are main counterparts  

Source : JICA Experts 

Table A1.4 Counterparts of Working Group 2 (WG2)  

No. Position / Responsiblity Name Oarganisation 

1 Chief of Road Section Mr. Jean-Pierre MUTAMBA NENE 
Cellule Infrastructures 
(CI) 

2 Coordinator Mr. Balayi KADIMA OR 

3 Director of Training Mr. Sangana MALONDA OR 

4 Database Chief Mr. Jean Paul MAVUNGU SOKANA  OR  

5 Chief of Brigade 901 / Kinshasa Mr. Pierre WANET MUTUMOSI OR 

6 Site Chief Mr. Jonathan MAYAMBA UMBI 
OR Kinshasa 
Provincial Office (DPK 
Brigade)  

7 Site Chief Mr. Albert MUINDILE MUTSHIPAYI 
OR Kinshasa Provincial 
Office (DPK Brigade) 

8 Site Chief Mr. Guylain LUZOLO TUKITALO 
OVD Kinshasa 
Provincial Office (DPK 
Brigade) 

9 Site Chief Mr. Victor KALONDA Ka KALONDA 
OVD Kinshasa 
Provincial Office (DPK 
Brigade) 

10 Logistic Director Mr. Richard MATANDA MWAMB OVD 

11 Evaluation Chief of Service Mr. Leon MUTOMBO OVD 

12 Study and Project Section Mr. Lobo LOBO MPUMFA OVD 

13 Road Section Mr. Christ NSIMBULU MASAMBA OVD 

14 Technical Director / DPK Mr. Timothée SUMAHILI OVD 

15 Chief of Service Mr. Dominique NZUZI MASSAMBA BTC 

16 Chief of Division Mr. Willy MONDA TONA BTC 
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No. Position / Responsiblity Name Oarganisation 

17 Provincial Director  Mr. Pascal BULONGO FONER 

18 
Chief of Monitoring, Works, and 
Equipment Section 

Mr. Joseph MASISA FONER 

19 Chief of Service Mr. Mao NTUMBA MULUME ACGT 

20 Chief of Road Section Mr. Michel DINGANGA ACGT 

Source : JICA Experts 

3. Trainee 

Table A1.5 Trainee of Asphalt paved Road Inspection and Repair 

No. 
Asphalt paved Road Inspection Asphalt paved Road Repair 

Name Oarganisation Name Oarganisation

1 Christ NSIMBULU MASAMBA OVD Rose BUKAWU KALUBI (Female) OVD 

2 Pierre WANET MUTUMOSI OR Hélène SEKO MFUNDU (F) OR 

3 Jonathan MAYAMBA OR Déogratias NTAMBI KALULO OR 

4 Albert MUINDILE MUTSHIPAYI OR Kady OLEKONYA KADIMA OR 

5 Guylain LUZOLO TUKITALO OVD BWABWA MUKENDI OR 

6 Victor KALONDA KAKALONDA OVD LOMBOMBE NSUNDJU (F) OR 

7 
Chiristophe TSHIDIBI 
TSIMBOMBO 

OR(LNTP) Zacharie LANDAMO MADIATA OR 

8 Eric DIOMBA PAMBU OR(LNTP) Olivier MITSHABU KADIMA OVD 

9 Michel DINGANGA ACGT Jean-Jacques KAWE LUMUMBA OVD 

10 Pascal BULONGO PYANA FONER NKUNGA MANSIANTIMA OVD 

11 Dominique NZUZI MASSAMBA BTC Didier FATAKI KASONGO OR(LNTP)

12 Timothe SUMALI OVD DAKWA BEMBA OR 

13 FIMPADIO MAMPUYA OVD Géorges MAKANDA TRIKASE OR 

14 AGIGBA ZONO OVD Kevin BABAKA LELO ACGT 

15 EWMBE NANDO OVD Andy MPUTU ISSANZA OR 

16 IMBOTO MABILA OVD Olga BANZA NGOIE (F) OR 

17 MVUEZOLO TOLOMBA OVD Eddy BONGONGO SOZANE OVD 

18 MUKUDI KAZADI OR KYUNGU NTAMBI OR 

19 MURHULA GWA KASHEMWA OR Jean BAWILI KAZINGUVU OR 

20 MAKANDA TRIKASE OR LOSHA KAZADI OVD 

21 BUKASA MUKENDI OR MBOMA MAKASI BTC 

22 MOIKA NGBOLIKO OR Jorluquin SANGI NKANZA OVD 

23 NKENDA MATONDO OR KHONDE MAKAYA OVD 

24 Patrick MBILA ESONG BTC 
Narra KIMVULA 
MUDIMUNANGA 

OVD 

25 Corneille MADIMBA MADIMBA BTC   

26 ESRHER MATUTALA OR(LNTP)   

Source : JICA Experts 
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ANNEX 2: List of Products 
 

Table A2.1 List of Products 

No. Products Products Storage 
Location 

1 Technical Guidelines on Asphalt paved Maintenance ANNEX 6 01

2 Training Materials ANNEX 6 02

 Asphalt paved Road Inspection  

 Asphalt paved Road Inspection (Database)  

 Asphalt paved Road Repair  

 Supervision  

3 Activity Report of the Inspection and Data Base Team ANNEX 6 03

4 Specification for Continuation of the Activities of the PRCMR Project : 
Strategies to be Implemented ANNEX 6 04 

5 Report of Training in Japan ANNEX 6 05
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ANNEX 3: PDM (All versions of PDM) 
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PM Form3-2　Monitoring Sheet I

Project Title: The Project for Capacity Development of Road Maintenance Management
Implementing Agency: Office des Routes (OR) and Office des Voiries et Drainage (OVD)
Target Group:Technical staffs of headquarters and Kinshasa provincial offices of OR and OVD
Period of Project: June 2016 - October 2018

Project Site: Kinshasa city and the surrounding area
Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumption Achievement Remarks

Overall Goal

Maintenance condition of the asphalt-paved (AP)
roads is improved in the capital city, Kinshasa, and
it's suburb

The proportion of the roads that meet the national
standard of the road condition becomes XX %

Annual reports of OR and OVD

Project Purpose

AP road maintenance capacity of OR and OVD in
the project sites is developed

1. More than XX % of the AP roads are inspected based
on the AP road maintenance plan FY2018

1. AP road inspection report, Japanese experts'
evaluation results of AP road inspection report, and
database information

-Any significant changes are not
made in AP road maintenace policies

2.More than XX % of the officials concerned** consider
the condition of AP road maintenance of OR and OVD
has improved compared to that of before the
commencement of the project

2. Interview (questionnaire) to the officials concerned
3. APm repair works report, Japanese experts'
evaluation results of APm repair works report,
database information

3. More than XX % of the APm repair works plan is
implemented based on the AP road maintenance plan
FY2018

4. Interview (questionnaire) to the officials concerned -Necessary budget and staffs for AP
road maintenance are allocated
annualy

4. More than XX % of the officials concerned** consider
the condition of APm repair works of OR and OVD has
improved compared to that of before the
commencement of the project
**JCC members and Kinshasa provincial officials -Abnormal rainfall does not occur

Outputs
1. AP road maintenance cycle is established in OR
and OVD with clearly defined roles and
responsibilities in the project sites

1-1. Traffic volume survey is conducted on XX sections
by XX for one time throughout the project period

1-1. Traffic volume survey report -Principal counterpart personnel do
not resign, or are not transferred

1-2. AP road maintenance plan FY2018 is developed by
OR and OVD

1-2. AP road maintenance plan document FY2018

1-3. Budget request document FY2018 for AP road
maintenance is submitted by OR and OVD.

1-3. Budget request document FY2018 for AP road
maintenance

2. Technical guidelines on AP road maintenance are
developed

2-1. Technical guidelines on AP road maintenance are
drafted by month, year

2-1. Drafted technical guidelines

2-2. Database of AP road inspection is developed by
month, year

2-2. Database of AP road inspection which developed
by OR and OVD

2-3. Technical guidelines on AP road maintenance are
finalized by month, year

2-3. Finalized technical guidelines

2-4. Formalities for official approval of the finalized
technical guidelines on AP road maintenance are
submitted

2-4. Formalities

3. AP road maintenance skills and knowledge of
OR's and OVD's technical staffs are improved in the
project sites

3-1. Training plan is developed by month, year 3-1. Training plan document

3-2. XX times of lectures on AP road inspection are
conducted

3-2. Lectures report (AP road inspection)

3-3. XX times of OJTs on AP road inspection are
conducted

3-3. OJTs report (AP road inspection)

3-4. A percentage of correct answers of the endline
survey on AP road inspection is increased by XX %
compared to that of the baseline survey*

3-4. Project report on the comparison between the
baseline & endline surveys on AP road inspection

3-5. XX times of trial AP road inspection are conducted 3-5. AP road inspection report

3-6. XX times of lectures on APm repair works are
conducted

3-6. Lectures reprot (APm repair works)

3-7. XX times of OJTs on APm repair works are
conducted

3-7. OJTs report (APm repair works)

3-8. A percentage of correct answeres of the endline
survey on APm repair works is increased by XX %
compared to that of the baseline survey*

3-8. Project report on the comparison between the
baseline & endline surveys on APm repair works

3-9. XX times of trial APm repair works are conducted 3-9. APm repair works report

Project Monitoring Sheet I 　（Revision of　Project Design Matrix）

Version 1
Dated month    July 6, 2016
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PM Form3-2　Monitoring Sheet I

Activities Important Assumption
1-1. Review the current roles, responsibilities and
work procedures for AP road maintenance of OR
and OVD and analyze their problems in the project
sites

The Japanese Side DRC Side

1-2. Identify the most appropriate roles,
responsibilities and work proedures for AP road
maintenance of OR and OVD in the project sites

1. Counterparts
-Project Directors
-Project Managers
-Project Members

1-3. Define the road network to be covered by the
project

1-4. Conduct traffic volume survey on some
sections of the defined road network

1-5. Develop an AP road maintenance plan FY2018
of OR and OVD in the project sites

1-6. Elaborate budget FY2018 necessary for AP
road maintenance of OR and OVD in the project
sites and proceed budget request

2-1. Review the current AP road maintenance works
of OR and OVD and analyze their problems in the
project sites

2. Machinery and Equipment
-PC and Software for Database
-Other machinery and equipment, if necessary

2-2. Collect and review the existing AP road
maintenance manuals and technical guidelines

2-3. Establish the Joint Working Group for
developing technical guidelines on AP road
maintenance
2-4. Develop and draft technical guidelines on AP
road maintenance

2-5. Explain and discuss the contents of the drafted
technical guidelines at several meetings such as
Technical Advisory Group meetings etc. and revise
the drafted technical guidelines

Pre-Conditions

2-6. Conduct AP road inspection in accordance with
the drafted and revised technical guidelines and
evaluate the procedure and outcomes of AP road
inspection

2-7. Develop a database for accumulating the AP
road inspection results

2-8. Conduct AP road maintenance and APm repair
works in accordance with the drafted and revised
technical guidelines and evaluate the procedure and
outcomes of these works

2-9. Finalize the technical guidelines

2-10. Organize seminars and workshops for
explaining and distributing the finalized technical
guidelines to relevant organizations

2-11. Make an arrangement of the formalities for
official approval of the finalized technical guidelines
as national regulations of MIPW

3-1.Training plan for AP road inspection and APm
repair works

3-1-1. Establish the Joint Working Group for
conducting trainings on AP road inspection and
APm repair works

3-1-2. Plan the trainings on AP road inspection and
APm repair works

<Issues and countermesures>

3-1-3. Select condidate sites for the trainings on AP
road inspection and APm repair works

3-2. Trainings on AP Road Inspection

3-2-1. Conduct baseline survey on the training
participants' skills and knowledge of AP road
inspection

3-2-2. Conduct lecutures on AP road inspeciton

3-2-3. Conduct OJTs on AP road inspection at the
selected sites in the project sites

3-2-4. Conduct endline survey on the training
participants' skills and knowledge of AP road
inspection

3-2-5. Conduct AP road inspection through trial
implementation of the drafted technical guidelines
by the training participants and evaluate the
procedure and outcomes for revising the guidelines

3-3. Training on APm Repair Works

3-3-1. Conduct baseline survey on the training
participants' skills and knowledge of APm repair
works

3-3-2. Conduct lectures on APm repair works

3-3-3. Conduct OJTs on APm repair works at the
selected sites in the project sites

3-3-4. Conduct endline survey on the training
participants' skills and knowledge of APm repair
works

3-3-5. Conduct APm repair works through trial
implementation of the drafted technical  guildelines
by the training participants and evaluate the
procedure and outcomes for revising the guidelines

[month, year] / xx / * to be determined and defined within six (6) months after the commencement of the Project

Inputs

1.Experts
-Leader / Road Maintenance Plan
-Road Inspection
-Road Inspection (Database)
-Pavement Repair (Construction Supervison)
-Coordinator
-Monitoring and Evaluation
-Other experts, if necessary

-DRC and other neighboring
countries do not fall into conflict or
turmoil due to social, economic,
political reasons or famine

2. Equipment and Facilities
-Office spaces in the building of OR for the Project
with office furniture and utilities such as internet
connection, electricity, air conditioner, etc.

3. Local Cost Borned by DRC side
-Local expenses necessary for the implementation of
the Project including travel expenses and allowance for
the counterparts, JCC members, WG members, TAG
members and Training participants 

3. Trainings in Japan
-2 times thorought the project period
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PM Form3-2　Monitoring Sheet I

Project Title: The Project for Capacity Development of Road Maintenance Management
Implementing Agency: Office des Routes (OR) and Office des Voiries et Drainage (OVD)
Target Group:Technical staffs of headquarters and Kinshasa provincial offices of OR and OVD
Period of Project: June 2016 - October 2018

Project Site: Kinshasa city and the surrounding area
Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumption Achievement Remarks

Overall Goal

Maintenance condition of the asphalt-paved (AP)
roads is improved in the capital city, Kinshasa, and
it's suburb

The proportion of the roads that meet the national
standard of the road condition becomes XX %

Annual reports of OR and OVD

Project Purpose

AP road maintenance capacity of OR and OVD in
the project sites is developed

1. More than XX % of the AP roads are inspected based
on the AP road maintenance plan FY2018

1. AP road inspection report, Japanese experts'
evaluation results of AP road inspection report, and
database information

-Any significant changes are not
made in AP road maintenace policies

2.More than XX % of the officials concerned** consider
the condition of AP road maintenance of OR and OVD
has improved compared to that of before the
commencement of the project

2. Interview (questionnaire) to the officials concerned
3. APm repair works report, Japanese experts'
evaluation results of APm repair works report,
database information

3. More than XX % of the APm repair works plan is
implemented based on the AP road maintenance plan
FY2018

4. Interview (questionnaire) to the officials concerned -Necessary budget and staffs for AP
road maintenance are allocated
annualy

4. More than XX % of the officials concerned** consider
the condition of APm repair works of OR and OVD has
improved compared to that of before the
commencement of the project
**JCC members and Kinshasa provincial officials -Abnormal rainfall does not occur

Outputs
1. AP road maintenance cycle is established in OR
and OVD with clearly defined roles and
responsibilities in the project sites

1-1. Traffic volume survey is conducted on XX sections
by month, year for one time throughout the project
period

1-1. Traffic volume survey report -Principal counterpart personnel do
not resign, or are not transferred

1-2. AP road maintenance plan FY2018 is developed by
OR and OVD

1-2. AP road maintenance plan document FY2018

1-3. Budget request document FY2018 for AP road
maintenance is submitted by OR and OVD.

1-3. Budget request document FY2018 for AP road
maintenance

2. Technical guidelines on AP road maintenance are
developed

2-1. Technical guidelines on AP road maintenance are
drafted by January, 2017.

2-1. Drafted technical guidelines

2-2. Database of AP road inspection is developed by
July, 2018.

2-2. Database of AP road inspection which developed
by OR and OVD

2-3. Technical guidelines on AP road maintenance are
finalized by October, 2018.

2-3. Finalized technical guidelines

2-4. Formalities for official approval of the finalized
technical guidelines on AP road maintenance are
submitted

2-4. Formalities

3. AP road maintenance skills and knowledge of
OR's and OVD's technical staffs are improved in the
project sites

3-1. Training plan is developed by January, 2017. 3-1. Training plan document

3-2. 3 times of lectures on AP road inspection are
conducted

3-2. Lectures report (AP road inspection)

3-3. 3 times of OJTs on AP road inspection are
conducted

3-3. OJTs report (AP road inspection)

3-4. A percentage of correct answers of the endline
survey on AP road inspection is increased by XX %
compared to that of the baseline survey*

3-4. Project report on the comparison between the
baseline & endline surveys on AP road inspection

3-5. 3 times of trial AP road inspection are conducted 3-5. AP road inspection report

3-6. 3 times of lectures on APm repair works are
conducted

3-6. Lectures reprot (APm repair works)

3-7. 3 times of OJTs on APm repair works are
conducted

3-7. OJTs report (APm repair works)

3-8. A percentage of correct answeres of the endline
survey on APm repair works is increased by XX %
compared to that of the baseline survey*

3-8. Project report on the comparison between the
baseline & endline surveys on APm repair works

3-9. 3 times of trial APm repair works are conducted 3-9. APm repair works report

Project Monitoring Sheet I 　（Revision of　Project Design Matrix）

Version 2
Dated month   November  8, 2016
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PM Form3-2　Monitoring Sheet I

Activities Important Assumption
1-1. Review the current roles, responsibilities and
work procedures for AP road maintenance of OR
and OVD and analyze their problems in the project
sites

The Japanese Side DRC Side

1-2. Identify the most appropriate roles,
responsibilities and work proedures for AP road
maintenance of OR and OVD in the project sites

1. Counterparts
-Project Directors
-Project Managers
-Project Members

1-3. Define the road network to be covered by the
project

1-4. Conduct traffic volume survey on some
sections of the defined road network

1-5. Develop an AP road maintenance plan FY2018
of OR and OVD in the project sites

1-6. Elaborate budget FY2018 necessary for AP
road maintenance of OR and OVD in the project
sites and proceed budget request

2-1. Review the current AP road maintenance works
of OR and OVD and analyze their problems in the
project sites

2. Machinery and Equipment
-PC and Software for Database
-Other machinery and equipment, if necessary

2-2. Collect and review the existing AP road
maintenance manuals and technical guidelines

2-3. Establish the Joint Working Group for
developing technical guidelines on AP road
maintenance
2-4. Develop and draft technical guidelines on AP
road maintenance

2-5. Explain and discuss the contents of the drafted
technical guidelines at several meetings such as
Technical Advisory Group meetings etc. and revise
the drafted technical guidelines

Pre-Conditions

2-6. Conduct AP road inspection in accordance with
the drafted and revised technical guidelines and
evaluate the procedure and outcomes of AP road
inspection

2-7. Develop a database for accumulating the AP
road inspection results

2-8. Conduct AP road maintenance and APm repair
works in accordance with the drafted and revised
technical guidelines and evaluate the procedure and
outcomes of these works

2-9. Finalize the technical guidelines

2-10. Organize seminars and workshops for
explaining and distributing the finalized technical
guidelines to relevant organizations

2-11. Make an arrangement of the formalities for
official approval of the finalized technical guidelines
as national regulations of MIPW

3-1.Training plan for AP road inspection and APm
repair works

3-1-1. Establish the Joint Working Group for
conducting trainings on AP road inspection and
APm repair works

3-1-2. Plan the trainings on AP road inspection and
APm repair works

<Issues and countermesures>

3-1-3. Select condidate sites for the trainings on AP
road inspection and APm repair works

3-2. Trainings on AP Road Inspection

3-2-1. Conduct baseline survey on the training
participants' skills and knowledge of AP road
inspection

3-2-2. Conduct lecutures on AP road inspeciton

3-2-3. Conduct OJTs on AP road inspection at the
selected sites in the project sites

3-2-4. Conduct endline survey on the training
participants' skills and knowledge of AP road
inspection

3-2-5. Conduct AP road inspection through trial
implementation of the drafted technical guidelines
by the training participants and evaluate the
procedure and outcomes for revising the guidelines

3-3. Training on APm Repair Works

3-3-1. Conduct baseline survey on the training
participants' skills and knowledge of APm repair
works

3-3-2. Conduct lectures on APm repair works

3-3-3. Conduct OJTs on APm repair works at the
selected sites in the project sites

3-3-4. Conduct endline survey on the training
participants' skills and knowledge of APm repair
works

3-3-5. Conduct APm repair works through trial
implementation of the drafted technical  guildelines
by the training participants and evaluate the
procedure and outcomes for revising the guidelines

[month, year] / xx / * to be determined and defined within six (6) months after the commencement of the Project

-DRC and other neighboring
countries do not fall into conflict or
turmoil due to social, economic,
political reasons or famine

2. Equipment and Facilities
-Office spaces in the building of OR for the Project
with office furniture and utilities such as internet
connection, electricity, air conditioner, etc.

3. Local Cost Borned by DRC side
-Local expenses necessary for the implementation of
the Project including travel expenses and allowance for
the counterparts, JCC members, WG members, TAG
members and Training participants 

3. Trainings in Japan
-2 times thorought the project period

Inputs

1.Experts
-Leader / Road Maintenance Plan
-Road Inspection
-Road Inspection (Database)
-Pavement Repair (Construction Supervison)
-Coordinator
-Monitoring and Evaluation
-Other experts, if necessary
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PM Form3-2　Monitoring Sheet I

Project Title: The Project for Capacity Development of Road Maintenance Management
Implementing Agency: Office des Routes (OR) and Office des Voiries et Drainage (OVD)
Target Group: Technical staffs of headquarters and Kinshasa provincial offices of OR and OVD
Period of Project: June 2016 - October 2018

Project Site: Kinshasa city and the surrounding area
Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumption Achievement Remarks

Overall Goal

Maintenance condition of the asphalt-paved (AP)
roads is improved in the capital city, Kinshasa,
and it's suburb

The proportion of the roads that meet the national
standard of the road condition becomes 31.9 %

Annual reports of OR and OVD

Project Purpose

AP road maintenance capacity of OR and OVD
in the project sites is developed

1. More than 29.0 % of the AP roads are inspected
based on the AP road maintenance plan FY2018

1. AP road inspection report, Japanese experts'
evaluation results of AP road inspection report, and
database information

-Any significant changes are not
made in AP road maintenance
policies

2.More than 60.0 % of the people concerned**
consider the condition of AP road maintenance of
OR and OVD has improved compared to that of
before the commencement of the project

2. Interview (questionnaire) to the officials
concerned
3. APm repair works report, Japanese experts'
evaluation results of APm repair works report,
database information

3. More than 70.0 % of the APm repair works plan is
implemented based on the AP road maintenance
plan FY2018

4. Interview (questionnaire) to the officials
concerned

-Necessary budget and staffs for
AP road maintenance are allocated
annually

4. More than 60.0 % of the people concerned**
consider the condition of APm repair works of OR
and OVD has improved compared to that of before
the commencement of the project
**JCC members (selected), Kinshasa provincial officials and other
relevant people listed in the attachment.

-Abnormal rainfall does not occur

Outputs
1. AP road maintenance cycle is established in
OR and OVD with clearly defined roles and
responsibilities in the project sites

1-1. Traffic volume survey is conducted on 2
sections by July 2017 for one time throughout the
project period

1-1. Traffic volume survey report -Principal counterpart personnel do
not resign, or are not transferred

1-2. AP road maintenance plan FY2018 is developed
by OR and OVD

1-2. AP road maintenance plan document FY2018

1-3. Budget request document FY2018 for AP road
maintenance is submitted by OR and OVD.

1-3. Budget request document FY2018 for AP road
maintenance

2. Technical guidelines on AP road maintenance
are developed

2-1. Technical guidelines on AP road maintenance
are drafted by April 2017.

2-1. Drafted technical guidelines

2-2. Database of AP road inspection is developed by
July 2018.

2-2. Database of AP road inspection which
developed by OR and OVD

2-3. Technical guidelines on AP road maintenance
are finalized by October 2018.

2-3. Finalized technical guidelines

2-4. Formalities for official approval of the finalized
technical guidelines on AP road maintenance are
submitted

2-4. Formalities

3. AP road maintenance skills and knowledge of
OR's and OVD's technical staffs are improved in
the project sites

3-1. Training plan is developed by April, 2017. 3-1. Training plan document

3-2. 3 times of lectures on AP road inspection are
conducted

3-2. Lectures report (AP road inspection)

3-3. 3 times of OJTs on AP road inspection are
conducted

3-3. OJTs report (AP road inspection)

3-4. A percentage of correct answers of the end line
survey on AP road inspection is increased by 60.0 %
compared to that of the baseline survey*

3-4. Project report on the comparison between the
baseline & end line surveys on AP road inspection

3-5. 3 times of trial AP road inspection are
conducted

3-5. AP road inspection report

3-6. 3 times of lectures on APm repair works are
conducted

3-6. Lectures report (APm repair works)

3-7. 3 times of OJTs on APm repair works are
conducted

3-7. OJTs report (APm repair works)

3-8. A percentage of correct answers of the end line
survey on APm repair works is increased by 60.0 %
compared to that of the baseline survey*

3-8. Project report on the comparison between the
baseline & end line surveys on APm repair works

3-9. 3 times of trial APm repair works are conducted 3-9. APm repair works report
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Project Title: The Project for Capacity Development of Road Maintenance Management
Implementing Agency: Office des Routes (OR) and Office des Voiries et Drainage (OVD)
Target Group: Technical staffs of headquarters and Kinshasa provincial offices of OR and OVD
Period of Project: June 2016 - October 2018

Project Site: Kinshasa city and the surrounding area

Project Monitoring Sheet I 　（Revision of　Project Design Matrix）

Version 3
25-May-17

Activities Important Assumption
1-1. Review the current roles, responsibilities and
work procedures for AP road maintenance of OR
and OVD and analyze their problems in the
project sites

The Japanese Side DRC Side

1-2. Identify the most appropriate roles,
responsibilities and work procedures for AP road
maintenance of OR and OVD in the project sites

1. Counterparts
-Project Directors
-Project Managers
-Project Members

1-3. Define the road network to be covered by the
project

1-4. Conduct traffic volume survey on some
sections of the defined road network

1-5. Develop an AP road maintenance plan
FY2018 of OR and OVD in the project sites

1-6. Elaborate budget FY2018 necessary for AP
road maintenance of OR and OVD in the project
sites and proceed budget request

2-1. Review the current AP road maintenance
works of OR and OVD and analyze their
problems in the project sites

2. Machinery and Equipment
-PC and Software for Database
-Other machinery and equipment, if necessary

2-2. Collect and review the existing AP road
maintenance manuals and technical guidelines

2-3. Establish the Joint Working Group for
developing technical guidelines on AP road
maintenance
2-4. Develop and draft technical guidelines on AP
road maintenance

2-5. Explain and discuss the contents of the
drafted technical guidelines at several meetings
such as Technical Advisory Group meetings etc.
and revise the drafted technical guidelines

Pre-Conditions

2-6. Conduct AP road inspection in accordance
with the drafted and revised technical guidelines
and evaluate the procedure and outcomes of AP
road inspection

2-7. Develop a database for accumulating the AP
road inspection results

2-8. Conduct AP road maintenance and APm
repair works in accordance with the drafted and
revised technical guidelines and evaluate the
procedure and outcomes of these works

2-9. Finalize the technical guidelines

2-10. Organize seminars and workshops for
explaining and distributing the finalized technical
guidelines to relevant organizations

2-11. Make an arrangement of the formalities for
official approval of the finalized technical
guidelines as national regulations of MIPW

3-1.Training plan for AP road inspection and
APm repair works

3-1-1. Establish the Joint Working Group for
conducting trainings on AP road inspection and
APm repair works

3-1-2. Plan the trainings on AP road inspection
and APm repair works

<Issues and countermeasures>

3-1-3. Select candidate sites for the trainings on
AP road inspection and APm repair works

3-2. Trainings on AP Road Inspection

3-2-1. Conduct baseline survey on the training
participants' skills and knowledge of AP road
inspection

3-2-2. Conduct lectures on AP road inspection

3-2-3. Conduct OJTs on AP road inspection at
the selected sites in the project sites

3-2-4. Conduct end line survey on the training
participants' skills and knowledge of AP road
inspection

3-2-5. Conduct AP road inspection through trial
implementation of the drafted technical
guidelines by the training participants and
evaluate the procedure and outcomes for
revising the guidelines
3-3. Training on APm Repair Works

3-3-1. Conduct baseline survey on the training
participants' skills and knowledge of APm repair
works

3-3-2. Conduct lectures on APm repair works

3-3-3. Conduct OJTs on APm repair works at the
selected sites in the project sites

3-3-4. Conduct end line survey on the training
participants' skills and knowledge of APm repair
works

3-3-5. Conduct APm repair works through trial
implementation of the drafted technical
guidelines by the training participants and
evaluate the procedure and outcomes for
revising the guidelines
[month, year] / xx / * to be determined and defined within six (6) months after the commencement of the Project

Inputs

1.Experts
-Leader / Road Maintenance Plan
-Road Inspection
-Road Inspection (Database)
-Pavement Repair (Construction Supervision)
-Coordinator
-Monitoring and Evaluation
-Other experts, if necessary

-DRC and other neighboring
countries do not fall into conflict or
turmoil due to social, economic,
political reasons or famine

2. Equipment and Facilities
-Office spaces in the building of OR for the Project
with office furniture and utilities such as internet
connection, electricity, air conditioner, etc.

3. Local Cost Burned by DRC side
-Local expenses necessary for the implementation
of                  the Project including travel expenses
and allowance for                   the counterparts,
JCC members, WG members, TAG
members and Training participants

 
3. Trainings in Japan
-2 times throughout the project period
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Project Title: The Project for Capacity Development of Road Maintenance Management

Implementing Agency: Office des Routes (OR) and Office des Voiries et Drainage (OVD)

Target Group: Technical staffs of headquarters and Kinshasa provincial offices of OR and OVD

Period of Project: June 2016 - Oct. 2018 →Jan. 2019
Project Site: Kinshasa city and the surrounding area

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumption Achievement Remarks
Overall Goal

Maintenance condition of the asphalt-paved (AP)
roads is improved in the capital city, Kinshasa, and
it's suburb

The proportion of the roads that meet the national
standard of the road condition becomes 31.9 %

Annual reports of OR and OVD

Project Purpose

AP road maintenance capacity of OR and OVD in
the project sites is developed

1. More than 29.0 % of the AP roads are inspected
based on the AP road maintenance plan FY2018

1. AP road inspection report, Japanese experts'
evaluation results of AP road inspection report, and
database information

-Any significant changes are not
made in AP road maintenance
policies

2.More than 60.0 % of the people concerned**
consider the condition of AP road maintenance of OR
and OVD has improved compared to that of before
the commencement of the project

2. Interview (questionnaire) to the officials concerned
3. APm repair works report, Japanese experts'
evaluation results of APm repair works report,
database information

2.Interview will be
conducted in Oct.
2018.

3. More than 70.0 % of the APm repair works plan is
implemented based on the AP road maintenance plan
FY2018

4. Interview (questionnaire) to the officials concerned-Necessary budget and staffs for AP
road maintenance are allocated
annually

4. More than 60.0 % of the people concerned**
consider the condition of APm repair works of OR and
OVD has improved compared to that of before the
commencement of the project

4.Interview will be
conducted in Oct.
2018.

**JCC members (selected), Kinshasa provincial officials and other
relevant people listed in the attachment.

-Abnormal rainfall does not occur

Outputs
1. AP road maintenance cycle is established in
OR and OVD with clearly defined roles and
responsibilities in the project sites

1-1. Traffic volume survey is conducted on 2 sections
by July 2017 for one time throughout the project
period

1-1. Traffic volume survey report -Principal counterpart personnel do
not resign, or are not transferred

1-1. Completed as
targeted.

Ref. to 1.4,
Monitoring Sheet
(MS) II

1-2. AP road maintenance plan FY2018 is developed
by OR and OVD

1-2. AP road maintenance plan document FY2018 1-2. The Project could not
achieve this because
database has not been
developed in a timely
manner, on the other hand,
budget allocation from
FONER has been delayed.
The Project is aiming to
develop FY2019 AP road
maintenance plan instead.

Ref. to 1.5, MS II

1-3. Budget request document FY2018 for AP road
maintenance is submitted by OR and OVD.

1-3. Budget request document FY2018 for AP road
maintenance

1-3. The Project could not
achieve this due to the
same reason described
above 1-2. However, the
Project is aiming to submit
a budget request
document FY2019 for AP
road maintenance instead.

Ref. to 1.6, MS II

2. Technical guidelines on AP road maintenance
are developed

2-1. Technical guidelines on AP road maintenance are
drafted by April 2017.

2-1. Drafted technical guidelines 2-1. Completed as
targeted.

Ref. to 2.4, MS II.

2-2. Database of AP road inspection is developed by
July 2018.

2-2. Database of AP road inspection which
developed by OR and OVD

2-2. OR: Most likely
to be able to achieve
this.
OVD: Main road-
most likely to be able
to achieve this.
Secondary road-As
of end May 2018,
only about 30% of
database has been
developed.

2-3. Technical guidelines on AP road maintenance are
finalized by October 2018.

2-3. Finalized technical guidelines

2-4. Formalities for official approval of the finalized
technical guidelines on AP road maintenance are
submitted

2-4. Formalities

3. AP road maintenance skills and knowledge of
OR's and OVD's technical staffs are improved in
the project sites

3-1. Training plan is developed by April, 2017. 3-1. Training plan document 3-1. Completed as
targeted.

Ref. to 3.1.2, MS II.

3-2. 3 times of lectures on AP road inspection are
conducted

3-2. Lectures report (AP road inspection)

3-3. 3 times of OJTs on AP road inspection are
conducted

3-3. OJTs report (AP road inspection)

3-4. A percentage of correct answers of the endline
survey on AP road inspection is increased by 60.0 %
compared to that of the baseline survey*

3-4. Project report on the comparison between the
baseline & end line surveys on AP road inspection

3-4. Initial
baseline/endline
survey comparison
(increase):  WG2
(focal point): approx.
20%, Trainees:
approx.30%

3-5. 3 times of trial AP road inspection are conducted 3-5. AP road inspection report

3-6. 3 times of lectures on APm repair works are
conducted

3-6. Lectures report (APm repair works)

3-7. 3 times of OJTs on APm repair works are
conducted

3-7. OJTs report (APm repair works)

3-8. A percentage of correct answers of the endline
survey on APm repair works is increased by 60.0 %
compared to that of the baseline survey*

3-8. Project report on the comparison between the
baseline & end line surveys on APm repair works

3-9. 3 times of trial APm repair works are conducted 3-9. APm repair works report
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Activities Important Assumption
1-1. Review the current roles, responsibilities and
work procedures for AP road maintenance of OR
and OVD and analyze their problems in the
project sites

The Japanese Side DRC Side

1-2. Identify the most appropriate roles,
responsibilities and work procedures for AP road
maintenance of OR and OVD in the project sites

1. Counterparts
-Project Directors
-Project Managers
-Project Members

1-3. Define the road network to be covered by the
project

1-4. Conduct traffic volume survey on some
sections of the defined road network

1-5. Develop an AP road maintenance plan
FY2018 of OR and OVD in the project sites

1-6. Elaborate budget FY2018 necessary for AP
road maintenance of OR and OVD in the project
sites and proceed budget request

2-1. Review the current AP road maintenance
works of OR and OVD and analyze their problems
in the project sites

2. Machinery and Equipment
-PC and Software for Database
-Other machinery and equipment, if necessary

2-2. Collect and review the existing AP road
maintenance manuals and technical guidelines

2-3. Establish the Joint Working Group for
developing technical guidelines on AP road
maintenance
2-4. Develop and draft technical guidelines on AP
road maintenance

2-5. Explain and discuss the contents of the
drafted technical guidelines at several meetings
such as Technical Advisory Group meetings etc.
and revise the drafted technical guidelines

Pre-Conditions

2-6. Conduct AP road inspection in accordance
with the drafted and revised technical guidelines
and evaluate the procedure and outcomes of AP
road inspection

2-7. Develop a database for accumulating the AP
road inspection results

2-8. Conduct AP road maintenance and APm
repair works in accordance with the drafted and
revised technical guidelines and evaluate the
procedure and outcomes of these works

2-9. Finalize the technical guidelines

2-10. Organize seminars and workshops for
explaining and distributing the finalized technical
guidelines to relevant organizations

2-11. Make an arrangement of the formalities for
official approval of the finalized technical
guidelines as national regulations of MIPW

3-1.Training plan for AP road inspection and APm
repair works

3-1-1. Establish the Joint Working Group for
conducting trainings on AP road inspection and
APm repair works

3-1-2. Plan the trainings on AP road inspection
and APm repair works

<Issues and countermeasures>

3-1-3. Select candidate sites for the trainings on
AP road inspection and APm repair works

3-2. Trainings on AP Road Inspection

3-2-1. Conduct baseline survey on the training
participants' skills and knowledge of AP road
inspection

3-2-2. Conduct lectures on AP road inspection

3-2-3. Conduct OJTs on AP road inspection at the
selected sites in the project sites

3-2-4. Conduct end line survey on the training
participants' skills and knowledge of AP road
inspection

3-2-5. Conduct AP road inspection through trial
implementation of the drafted technical guidelines
by the training participants and evaluate the
procedure and outcomes for revising the
guidelines
3-3. Training on APm Repair Works

3-3-1. Conduct baseline survey on the training
participants' skills and knowledge of APm repair
works

3-3-2. Conduct lectures on APm repair works

3-3-3. Conduct OJTs on APm repair works at the
selected sites in the project sites

3-3-4. Conduct end line survey on the training
participants' skills and knowledge of APm repair
works

3-3-5. Conduct APm repair works through trial
implementation of the drafted technical  guidelines
by the training participants and evaluate the
procedure and outcomes for revising the
guidelines
[month, year] / xx / * to be determined and defined within six (6) months after the commencement of the Project

Inputs

1.Experts
-Leader / Road Maintenance Plan
-Road Inspection
-Road Inspection (Database)
-Pavement Repair (Construction Supervision)
-Coordinator
-Monitoring and Evaluation
-Other experts, if necessary

-DRC and other neighboring
countries do not fall into conflict or
turmoil due to social, economic,
political reasons or famine

2. Equipment and Facilities
-Office spaces in the building of OR for the Project
with office furniture and utilities such as internet
connection, electricity, air conditioner, etc.

3. Local Cost Burned by DRC side
-Local expenses necessary for the implementation of
the Project including travel expenses and allowance
for                   the counterparts, JCC members, WG
members, TAG                  members and Training
participants

 
3. Trainings in Japan
-2 times throughout the project period
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Project Title: The Project for Capacity Development of Road Maintenance Management

Implementing Agency: Office des Routes (OR) and Office des Voiries et Drainage (OVD)

Target Group: Technical staffs of headquarters and Kinshasa provincial offices of OR and OVD

Period of Project: June 2016 - May 2019
Project Site: Kinshasa city and the surrounding area

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumption Achievement Remarks
Overall Goa
Maintenance condition of the asphalt-paved (AP)
roads is improved in the capital city, Kinshasa, and
it's suburb

The proportion of the roads that meet the national
standard of the road condition becomes 31.9 %

Annual reports of OR and OVD

Project Purpose

AP road maintenance capacity of OR and OVD in
the project sites is developed

1. More than 29.0 % of the AP roads are inspected
based on the AP road maintenance plan FY2018

1. AP road inspection report, Japanese experts'
evaluation results of AP road inspection report, and
database information

-Any significant changes are not
made in AP road maintenance
policies

1. In accordance with the
existing OR/OVD AP road
maintenance plan FY2018, this
target has been achieved.

1.The target indicated in the
said plan was 271.67 km.
Joint efforts made by
OR/OVD, inspection has
been done for 551.34 km.

2.More than 60.0 % of the people concerned**
consider the condition of AP road maintenance of OR
and OVD has improved compared to that of before the
commencement of the project

2. Interview (questionnaire) to the officials concerned
                                                                                   3.
APm repair works report, Japanese experts'
evaluation results of asphalt pavement (APm) repair
works report, database information

2. Positive answer marked 61
%, which exceeded the target.

2. The followings are some
of the contents of the
questions; acquired
knowledge on assessment of
AP road condition, acquired
skills after introduction of
inspecition equipment, etc.

3. More than 70.0 % of the APm repair works plan is
implemented based on the AP road maintenance plan
FY2018

4. Interview (questionnaire) to the officials concerned -Necessary budget and staffs for AP
road maintenance are allocated
annually

3. OR: Approximately 21 %
OVD: Approximately 95 % has
been implemented.
 In average, 58 % of APm
repair works has been done
against the plan FY2018.

3. OR: Planned budget-USD
3,299,905.96, actual: USD
688,742. OVD: Planned
budget: USD 5,732,921.31,
actual: USD 5,439,851.65.
Since the allocated budget
was far below than required,
priority wasgiven to the area
of inside city roads, which
OVD is in charge.

4. More than 60.0 % of the people concerned**
consider the condition of APm repair works of OR and
OVD has improved compared to that of before the
commencement of the project

4. Positive answer came out 57
% which slightly less than
targeted. Given comments
should be well taken notes by
the concerned parties for their
further improvements.

4. Some of the contents of
the questionnaire are;
condition of safety
management, environmental
precautions at construction
site, ride comfortableness on
AP road, acquired
knowledge on repair
works/safety management, ,
etc.

**JCC members (selected), Kinshasa provincial officials and other
relevant people listed in the attachment.

-Abnormal rainfall does not occur

Outputs
1. AP road maintenance cycle is established in OR
and OVD with clearly defined roles and
responsibilities in the project sites

1-1. Traffic volume survey is conducted on 2 sections
by July 2017 for one time throughout the project period

1-1. Traffic volume survey report -Principal counterpart personnel do
not resign, or are not transferred

1-1. Completed as targeted. 1-1. Ref. to 1.4, Monitoring
Sheet (MS) II

1-2. AP road maintenance plan FY2018→FY2019 is
developed by OR and OVD

1-2. AP road maintenance plan document FY2018→
FY2019

1-2. AP road maintenance plan
FY2019 has been developed by
both OR/OVD in accordance
with the database developed
under the Project.

1-2. Ref. to 1.5, MS II.
Respective plans (OR/OVD)
have been submitted to
Infrastructure Unit on 28
Sep. 2018.

1-3. Budget request document FY2018→FY2019 for
AP road maintenance is submitted by OR and OVD.

1-3. Budget request document FY2018→FY2019 for
AP road maintenance

1-3. In line with the above 1-2.,
budget request document
FY2019 was prepared by
OR/OVD, and submitted to
Infrastructure Unit on 1 Oct.
2018.

1-3. Ref. to 1.6, MS II.
Accoringly, road
maintenance budget
requests of OR/OVD will be
submitted to FONER by Feb.
2019.

2. Technical guidelines on AP road maintenance
are developed

2-1. Technical guidelines on AP road maintenance are
drafted by April 2017.

2-1. Drafted technical guidelines 2-1. Completed as targeted. 2-1. Ref. to 2.4, MS II.

2-2. Database of AP road inspection is developed by
July 2018.

2-2. Database of AP road inspection which developed
by OR and OVD

2-2. While OR has achieved
this target, OVD could not do
so due to several constraints.
OVD has completed developing
database at the end of Sep.
2018, which delayed 2 months
from the target period.

2-2. Refer to 2.7, MS II.
While OVD has more  to
cover, given time was the
same for OR/OVD.
Prohibition of weekend work,
weather condition, availability
of inspection vehicle, etc.
prevented OVD to do the job
in time.

2-3. Technical guidelines on AP road maintenance are
finalized by October 2018.

2-3. Finalized technical guidelines 2-3.1st edition of Guidelines
were submitted to Infrastructure
Unit on 28 Sep. 2018.

2-3. Refer to 2.9, MS II.
After submission to Infra.
Unit, further improvements
were made and expected to
be approved by the MIPWR
Minister at the final JCC,

2-4. Formalities for official approval of the finalized
technical guidelines on AP road maintenance are
submitted

2-4. Formalities 2-4. Technical guidelines were
approved by the MIPWR at the
final JCC.

2-4. Refer to 2.10, MS II.
Afterwards, MIPWR Decree
is expected to be issued.

3. AP road maintenance skills and knowledge of
OR's and OVD's technical staffs are improved in
the project sites

3-1. Training plan is developed by April, 2017. 3-1. Training plan document 3-1. Completed as targeted. 3-1. Ref. to 3.1.2, MS II.

3-2. 3 times of lectures on AP road inspection are
conducted

3-2. Lectures report (AP road inspection) 3-2. Completed as targeted.
Lectures were conducted as
follows; 1) Aug. 2017, 2) Feb.
2018, 3) May-June 2018.

3-2. Refer to 3.2.2., MS II.

3-3. 3 times of OJTs on AP road inspection are
conducted

3-3. OJTs report (AP road inspection) 3-3. Completed as targeted.
OJTs were conducted as
follows; 1) Oct. 2017, 2) Feb.
2018, 3) June 2018.

3-3. Refer to 3.2.3., MS II.

3-4. A percentage of correct answers of the endline
survey on AP road inspection is increased by 60.0 %
compared to that of the baseline survey*.

3-4. Project report on the comparison between the
baseline & end line surveys on AP road inspection

3-4. Literally not achieved as
targeted ("60.0% increase").
However, majority of the
participants' results showed
improvements, marking about
18 % increase in average.

3-4. Refer to 3.2.4., MS II.

3-5. 3 times of trial AP road inspection are conducted 3-5. AP road inspection report 3-5. Completed as targeted.
Trial inspections were
conducted as follows; 1) Feb.
2018, 3) May 2018, 3) July
2018.

3-5. Refer to 3.2.5., MS II.

3-6. 3 times of lectures on APm repair works are
conducted

3-6. Lectures report (APm repair works) 3-6. Completed as targeted.
Lectures were conducted as
follows; 1) Jul.-Sep.2017, 2)
Feb.-Mar. 2018, 3) Jul.-Aug.
2018.

3-6. Refer to 3.3.2., MS II.

3-7. 3 times of OJTs on APm repair works are
conducted

3-7. OJTs report (APm repair works) 3-7. Completed as targeted.
OJTs were conducted as
follows; 1) Aug.-Oct. 2017, 2)
Feb.-Mar. 2018, 3) Jul.-Aug.
2018.

3-7. Refer to 3.3.3., MS II.
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3-8. A percentage of correct answers of the endline
survey on APm repair works is increased by 60.0 %
compared to that of the baseline survey*.

3-8. Project report on the comparison between the
baseline & end line surveys on APm repair works

3-8. Result comparison of the
final baseline/endline surveys
marked positive against the
Project target which was
"60%".

3.8. Refer to 3.3.4., MS II.
In average (1st/2nd/3rd),
result comparison of
baseline/endline surveys
came out 38% increase.
However, final result marked
74.4 % increase.

3-9. 3 times of trial APm repair works are conducted 3-9. APm repair works report 3-9. Completed as targeted.
Trial works were conducted as
follows; 1) Feb. 2018, 2) Jul.
2018, 3) Sep. 2018.

3-9.Refer to 3.3.5., MS II.

Activities Important Assumption
1-1. Review the current roles, responsibilities and
work procedures for AP road maintenance of OR
and OVD and analyze their problems in the project
sites

The Japanese Side DRC Side

1-2. Identify the most appropriate roles,
responsibilities and work procedures for AP road
maintenance of OR and OVD in the project sites

1. Counterparts
 -Project Directors
 -Project Managers
 -Project Members

1-3. Define the road network to be covered by the
project

1-4. Conduct traffic volume survey on some
sections of the defined road network

1-5. Develop an AP road maintenance plan
FY2018 of OR and OVD in the project sites

1-6. Elaborate budget FY2018 necessary for AP
road maintenance of OR and OVD in the project
sites and proceed budget request

2-1. Review the current AP road maintenance
works of OR and OVD and analyze their problems
in the project sites

2. Machinery and Equipment
 -PC and Software for Database
 -Other machinery and equipment, if necessary

2-2. Collect and review the existing AP road
maintenance manuals and technical guidelines

2-3. Establish the Joint Working Group for
developing technical guidelines on AP road
maintenance

2-4. Develop and draft technical guidelines on AP
road maintenance

2-5. Explain and discuss the contents of the
drafted technical guidelines at several meetings
such as Technical Advisory Group meetings etc.
and revise the drafted technical guidelines

Pre-Conditions

2-6. Conduct AP road inspection in accordance
with the drafted and revised technical guidelines
and evaluate the procedure and outcomes of AP
road inspection

2-7. Develop a database for accumulating the AP
road inspection results

2-8. Conduct AP road maintenance and APm
repair works in accordance with the drafted and
revised technical guidelines and evaluate the
procedure and outcomes of these works

2-9. Finalize the technical guidelines

2-10. Organize seminars and workshops for
explaining and distributing the finalized technical
guidelines to relevant organizations

2-11. Make an arrangement of the formalities for
official approval of the finalized technical guidelines
as national regulations of MIPW

3-1.Training plan for AP road inspection and APm
repair works

3-1-1. Establish the Joint Working Group for
conducting trainings on AP road inspection and
APm repair works

3-1-2. Plan the trainings on AP road inspection and
APm repair works

<Issues and countermeasures>

3-1-3. Select candidate sites for the trainings on
AP road inspection and APm repair works

3-2. Trainings on AP Road Inspection

3-2-1. Conduct baseline survey on the training
participants' skills and knowledge of AP road
inspection

3-2-2. Conduct lectures on AP road inspection

3-2-3. Conduct OJTs on AP road inspection at the
selected sites in the project sites

3-2-4. Conduct end line survey on the training
participants' skills and knowledge of AP road
inspection

3-2-5. Conduct AP road inspection through trial
implementation of the drafted technical guidelines
by the training participants and evaluate the
procedure and outcomes for revising the guidelines

3-3. Training on APm Repair Works

3-3-1. Conduct baseline survey on the training
participants' skills and knowledge of APm repair
works

3-3-2. Conduct lectures on APm repair works

3-3-3. Conduct OJTs on APm repair works at the
selected sites in the project sites

3-3-4. Conduct end line survey on the training
participants' skills and knowledge of APm repair
works

3-3-5. Conduct APm repair works through trial
implementation of the drafted technical  guidelines
by the training participants and evaluate the
procedure and outcomes for revising the guidelines

[month, year] / xx / * to be determined and defined within six (6) months after the commencement of the Project

Inputs

1.Experts                                                                 -
Leader / Road Maintenance Plan
-Road Inspection
 -Road Inspection (Database)
 -Pavement Repair (Construction Supervision)
 -Coordinator
 -Monitoring and Evaluation
 -Other experts, if necessary

-DRC and other neighboring
countries do not fall into conflict or
turmoil due to social, economic,
political reasons or famine

2. Equipment and Facilities
 -Office spaces in the building of OR for the Project
with office furniture and utilities such as internet
connection, electricity, air conditioner, etc.

3. Local Cost Burned by DRC side
 -Local expenses necessary for the implementation of
the Project including travel expenses and allowance
for  the counterparts, JCC members, WG members,
TAG members and Training participants 

3. Trainings in Japan
 -2 times throughout the project period
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an

ce
 

of
 in

fr
as

tr
uc

tu
re

s 
in

 o
rd

er
 to

 e
ns

ur
e 

a 
br

ig
ht

er
 t

om
or

ro
w

 f
or

 t
he

 C
on

go
le

se
 

na
tio

n.
 

 
16

.  
P

re
se

n
ta

ti
o

n
 o

f 
th

e 
D

ra
ft

 o
f 

th
e 

M
an

u
al

 
 O

ne
 o

f 
th

e 
m

em
be

rs
 o

f 
th

e 
w

or
ki

ng
 g

ro
up

 r
es

po
ns

ib
le

 f
or

 p
re

pa
ra

tio
n 

of
 

th
e 

as
ph

al
t 

pa
ve

d 
ro

ad
 m

ai
nt

en
an

ce
 a

nd
 r

ep
ai

r 
m

an
ua

l, 
in

 t
he

 p
er

so
n 

of
 

M
r.

 M
A

T
A

N
D

A
 o

f 
O

V
D

, 
to

ok
 a

bo
ut

 t
hi

rt
y 

m
in

ut
es

 t
o 

pr
es

en
t 

th
e 

dr
af

t 
of

 
th

e 
m

an
ua

l. 
T

w
o 

po
in

ts
 w

er
e 

of
 p

ar
tic

ul
ar

 in
te

re
st

 to
 th

e 
pa

rt
ic

ip
an

ts
: 

 
 

T
h

e 
ac

ti
vi

ti
es

 
al

re
ad

y 
ca

rr
ie

d
 

o
u

t 
in

 
th

e 
P

ro
je

ct
 

ar
e 

as
 

fo
llo

w
s:

 
 - 

th
e 

in
fo

rm
at

io
n 

m
ee

tin
g 

w
ith

 t
he

 f
oc

al
 p

oi
nt

s 
of

 d
iff

er
en

t 
st

ru
ct

ur
es

 o
n 

Ju
ne

 6
, 2

01
6;

 
- 

th
e 

vi
si

t 
to

 s
om

e 
ar

te
ria

l 
ro

ad
s 

of
 t

he
 r

oa
d 

ne
tw

or
k 

in
 t

he
 v

ic
in

ity
 o

f 
K

in
sh

as
a 

fo
r 

w
hi

ch
 O

V
D

 a
nd

 O
R

 a
re

 r
es

po
ns

ib
le

; 
- 

th
e 

vi
si

t t
o 

th
e 

O
V

D
 a

nd
 O

R
 fa

ci
lit

ie
s 

in
 K

in
sh

as
a;

 
- 

th
e 

m
is

si
on

 c
ar

rie
d 

ou
t 

at
 M

at
ad

i 
on

 A
ug

us
t 

9-
11

, 
20

16
, 

by
 t

he
 j

oi
nt

 
P

ro
je

ct
 

te
am

 
co

ns
is

tin
g 

of
 

th
e 

JI
C

A
 

ex
pe

rt
s 

an
d 

th
ei

r 
C

on
go

le
se

 
co

un
te

rp
ar

ts
; 

- 
or

ga
ni

za
tio

n 
of

 t
he

 f
irs

t 
w

or
ki

ng
 g

ro
up

 in
 c

ha
rg

e 
of

 p
re

pa
ra

tio
n 

of
 t

he
 

as
ph

al
t p

av
ed

 r
oa

d 
m

ai
nt

en
an

ce
 a

nd
 r

ep
ai

r 
m

an
ua

l; 
- 

th
e 

de
m

on
st

ra
tio

n 
on

 O
ct

ob
er

 2
0,

 2
01

6,
 o

f 
us

e 
of

 e
qu

ip
m

en
t 

re
ce

nt
ly

 
ac

qu
ire

d 
by

 th
e 

A
C

G
T

; 
- 

th
e 

op
er

at
io

na
l t

es
tin

g 
on

 O
ct

ob
er

 2
7,

 2
01

6,
 a

t 
th

e 
K

IT
A

N
O

 c
am

p 
on

 
A

ve
nu

e 
de

s 
P

oi
ds

-L
ou

rd
s 

of
 a

 c
om

pl
et

e 
ki

t 
of

 i
ns

pe
ct

io
n 

eq
ui

pm
en

t 
fo

r 
de

te
ct

io
n 

of
 d

et
er

io
ra

tio
ns

 o
f 

th
e 

as
ph

al
t 

pa
ve

m
en

t 
br

ou
gh

t 
to

 
K

in
sh

as
a 

by
 th

e 
Ja

pa
ne

se
 e

xp
er

ts
; 

- 
se

le
ct

io
n 

of
 t

he
 m

em
be

rs
 o

f 
th

e 
se

co
nd

 w
or

ki
ng

 g
ro

up
, 

in
 c

ha
rg

e 
of

 
in

sp
ec

tio
n,

 th
e 

da
ta

 b
as

e 
an

d 
re

pa
ir 

of
 a

sp
ha

lt 
pa

ve
m

en
t 

 
 

O
rg

an
iz

at
io

n
 o

f 
th

e 
w

o
rk

in
g

 g
ro

u
p

 
 

T
he

 w
or

k 
of

 th
e 

fir
st

 w
or

ki
ng

 g
ro

up
, i

n
 c

ha
rg

e 
of

 p
re

pa
ra

tio
n 

of
 th

e 
as

ph
al

t 
pa

ve
d 

ro
ad

 m
ai

nt
en

an
ce

 a
nd

 r
ep

ai
r 

m
an

ua
l, 

st
ar

te
d 

on
 S

ep
te

m
be

r 
7,

 
20

16
. 

 S
ev

en
 (

7)
 m

ee
tin

gs
 i

n 
al

l, 
on

e 
ea

ch
 T

hu
rs

da
y,

 w
er

e 
he

ld
 i

n 
th

e 
m

ee
tin

g 
ro

om
s 

of
 t

he
 d

iff
er

en
t 

st
ru

ct
ur

es
 o

f 
th

e 
M

IT
P

. 
T

hu
s 

th
e 

w
or

ki
ng

 g
ro

up
 

pr
od

uc
ed

 a
 d

oc
um

en
t 

co
nt

ai
ni

ng
 f

ou
r 

(4
) 

ch
ap

te
rs

 a
nd

 a
 f

or
ew

or
d 

of
 t

he
 

te
n 

(1
0)

 th
at

 a
re

 s
up

po
se

d 
to

 m
ak

e 
up

 th
e 

m
an

ua
l, 

i.e
: 

 - 
C

ha
pt

er
 1

: O
ve

rv
ie

w
; 

- 
C

ha
pt

er
 2

: W
or

k 
im

pl
em

en
ta

tio
n 

st
ru

ct
ur

e;
 

- 
C

ha
pt

er
 3

: W
or

k 
pl

an
ni

ng
 a

nd
 im

pl
em

en
ta

tio
n;

 

A-72



 
5

- 
C

ha
pt

er
 4

: R
oa

d 
sa

fe
ty

 m
ea

su
re

s.
 

 T
he

 s
ix

 (
6)

 o
th

er
 c

ha
pt

er
s 

to
 b

e 
co

m
pl

et
ed

 b
y 

th
e 

gr
ou

p 
by

 t
he

 e
nd

 o
f 

Ja
nu

ar
y 

20
17

 a
re

: 
- 

C
ha

pt
er

 5
: D

iu
rn

al
 a

nd
 n

oc
tu

rn
al

 v
is

ua
l p

at
ro

l 
- 

C
ha

pt
er

 6
: M

ai
nt

en
an

ce
 a

nd
 r

ep
ar

at
io

n 
pl

an
 

- 
C

ha
pt

er
 7

: M
ai

nt
en

an
ce

 m
et

ho
ds

 
- 

C
ha

pt
er

 8
: R

ec
on

di
tio

ni
ng

 m
et

ho
d 

- 
C

ha
pt

er
 9

: Q
ua

lit
y 

co
nt

ro
l 

- 
C

ha
pt

er
 1

0:
 R

oa
d 

da
ta

 b
as

e 
 

B
ar

rin
g 

un
ex

pe
ct

ed
 a

dv
er

sa
ry

 c
irc

um
st

an
ce

s,
 t

he
 d

ra
ft 

of
 t

he
 m

an
ua

l w
ill

 
be

 f
in

al
iz

ed
 b

ef
or

e 
th

e 
en

d 
of

 J
an

ua
ry

 2
01

7 
fo

r 
its

 a
pp

lic
at

io
n 

in
 t

he
 f

ie
ld

 
by

 t
he

 s
ec

on
d 

w
or

ki
ng

 g
ro

up
, 

in
 c

ha
rg

e 
of

 r
oa

d 
in

sp
ec

tio
n,

 d
at

a 
ba

se
 a

nd
 

as
ph

al
t 

re
pa

irs
. 

D
ur

in
g 

th
at

 s
ec

on
d 

st
ag

e 
ch

an
ge

s 
co

ul
d 

be
 m

ad
e 

in
 t

he
 

do
cu

m
en

t o
n 

th
e 

ba
si

s 
of

 a
ny

 w
ea

kn
es

se
s 

id
en

tif
ie

d 
in

 th
e 

fie
ld

. 
 

T
he

 w
or

ki
ng

 g
ro

up
 s

tr
es

se
d 

th
e 

fa
ct

 t
ha

t 
th

e 
w

or
k 

do
ne

 s
o 

fa
r 

is
 n

ot
 

pe
rf

ec
t, 

th
at

, 
as

 i
n 

th
e 

ca
se

 o
f 

an
y 

hu
m

an
 e

nd
ea

vo
r,

 i
t 

is
 s

ub
je

ct
 t

o 
ch

an
ge

s 
th

at
 c

ou
ld

 b
e 

m
ad

e 
by

 C
on

go
le

se
 a

dm
in

is
tr

at
io

n 
au

th
or

iti
es

 i
n 

ge
ne

ra
l a

nd
 b

y 
sc

ie
nt

is
ts

 in
 p

ar
tic

ul
ar

. 
T

hu
s,

 a
n 

ap
pe

al
 h

as
 b

ee
n 

m
ad

e 
to

 
th

e 
st

af
fs

 
of

 
th

e 
un

iv
er

si
tie

s 
an

d 
ot

he
r 

in
st

itu
te

s 
of

 
hi

gh
er

 
ed

uc
at

io
n

 
co

nc
er

ne
d 

w
ith

 t
he

 r
oa

d 
se

ct
or

 t
o 

co
nt

rib
ut

e 
to

 f
in

al
iz

at
io

n 
of

 t
he

 m
an

ua
l 

be
fo

re
 it

s 
pu

bl
ic

at
io

n 
in

 D
ec

em
be

r 
20

18
. 

 17
. D

is
cu

ss
io

n
  

M
em

be
rs

 o
f 

th
e 

w
or

ki
ng

 g
ro

up
 g

av
e 

cl
ar

ifi
ca

tio
ns

 o
n 

co
nt

en
t 

of
 t

he
 d

ra
ft 

m
an

ua
l f

or
 th

e 
be

ne
fit

 o
f t

he
 p

ar
tic

ip
an

ts
 in

 th
e 

m
ee

tin
g.

 
 T

ha
t 

ex
ch

an
ge

 
be

tw
ee

n 
th

e 
m

em
be

rs
 

of
 

th
e 

w
or

ki
ng

 
gr

ou
p 

an
d 

th
e 

pa
rt

ic
ip

an
ts

, 
pa

rt
ic

ul
ar

ly
 

st
af

f 
m

em
be

rs
 

of
 

th
e 

un
iv

er
si

tie
s 

an
d 

ot
he

r 
in

st
itu

te
s 

of
 h

ig
he

r 
ed

uc
at

io
n 

co
nc

er
ne

d 
w

ith
 t

he
 r

oa
d 

se
ct

or
, 

w
hi

ch
 t

oo
k 

ab
ou

t 
an

 h
ou

r,
 m

ad
e 

it 
po

ss
ib

le
 t

o 
hi

gh
lig

ht
 t

he
 a

de
qu

ac
y 

of
 t

he
 a

sp
ha

lt 
pa

ve
d 

ro
ad

 m
ai

nt
en

an
ce

 a
nd

 r
ep

ai
r 

m
an

ua
l. 

 B
el

ow
 i

s 
a 

su
m

m
ar

y 
of

 t
he

 q
ue

st
io

ns
 a

sk
ed

 b
y 

th
os

e 
pr

es
en

t 
an

d 
th

e 
an

sw
er

s 
gi

ve
n 

by
 th

e 
m

em
be

rs
 o

f t
he

 w
or

ki
ng

 g
ro

up
:  

 
 1.

 
In

 a
ns

w
er

 t
o 

th
e 

qu
es

tio
n 

of
 t

he
 G

en
er

al
 D

ire
ct

or
 a

.i.
 o

f 
B

T
C

 w
hy

 n
ot

 
in

cl
ud

e 
in

 t
he

 p
re

se
nt

 m
an

ua
l 

pa
rt

ia
l 

an
d 

to
ta

l 
re

pa
ir 

w
or

k 
on

 t
he

 
pa

ve
m

en
t, 

si
nc

e 
m

os
t 

of
 t

he
 p

av
em

en
t 

of
 t

he
 D

R
C

 h
av

e 
su

ffe
re

d 
de

ep
 d

et
er

io
ra

tio
ns

, 
th

e 
m

em
be

rs
 o

f 
th

e 
w

or
ki

ng
 g

ro
up

 s
ai

d 
th

at
 t

he
 

sc
op

e 
of

 t
he

 m
an

ua
l n

ow
 b

ei
ng

 p
re

pa
re

d 
ha

s 
al

re
ad

y 
be

en
 d

ef
in

ed
 in

 
th

e 
m

in
ut

es
 o

f 
th

e 
di

sc
us

si
on

s 
on

 t
he

 P
ro

je
ct

 s
ig

ne
d 

on
 D

ec
em

be
r 

30
, 

20
15

, 
be

tw
ee

n 
JI

C
A

 a
nd

 t
he

 G
ov

er
nm

en
t 

of
 t

he
 D

R
C

 a
nd

 t
ha

t 
it 

co
nc

er
ns

 o
nl

y 
th

e 
su

rf
ac

e 
co

ur
se

s 
an

d 
th

er
ef

or
e 

ap
pl

ie
s 

to
 n

ew
ly

 
co

ns
tr

uc
te

d 
ro

ad
s 

th
e 

se
rv

ic
e 

lif
e 

of
 w

hi
ch

 c
an

 b
e 

pr
ol

on
ge

d 
w

ith
 a

n 
ef

fe
ct

iv
e 

m
ai

nt
en

an
ce

 p
ol

ic
y.

 

T
ha

t 
qu

es
tio

n 
w

as
 a

ls
o 

di
sc

us
se

d 
in

 a
 d

iff
er

en
t 

w
ay

 b
y 

th
e 

P
ro

fe
ss

or
 

P
H

A
N

Z
U

 
of

 
IN

B
T

P
 

an
d 

w
as

 
th

e 
su

bj
ec

t 
of

 
an

 
ex

te
ns

iv
e 

de
ba

te
 

la
st

in
g 

ab
ou

t 
a 

ha
lf 

an
 h

ou
r 

be
tw

ee
n 

th
e 

sc
ie

nt
ifi

c 
pe

rs
on

ne
l 

an
d 

th
e 

m
em

be
rs

 o
f 

th
e 

w
or

ki
ng

 g
ro

up
. 

T
he

 b
as

ic
 s

ub
st

an
ce

 o
f 

th
at

 d
eb

at
e 

w
as

 
w

he
th

er
 

su
ch

 
pa

rt
ia

l 
an

d 
to

ta
l 

re
pa

irs
 

sh
ou

ld
 

be
 

ta
ke

n 
in

to
 

ac
co

un
t 

in
 t

h
e 

m
an

ua
l. 

In
 f

ac
t 

P
ro

fe
ss

or
 P

H
A

N
Z

U
 w

as
 o

f 
th

e 
op

in
io

n 
th

at
 i

t 
is

 a
bs

ol
ut

el
y 

ne
ce

ss
ar

y 
to

 p
ro

vi
de

 f
or

 d
ee

p 
re

pa
ir 

w
or

k 
si

nc
e 

m
os

t 
of

 t
he

 d
et

er
io

ra
tio

n 
of

 t
he

 a
sp

ha
lt 

pa
ve

d 
ro

ad
s 

 o
f 

th
e 

D
R

C
 

co
nc

er
ns

 th
e 

ro
ad

 fo
un

da
tio

n.
 

A
s 

ju
st

ifi
ca

tio
n 

of
 t

ha
t 

ty
p

e 
of

 r
ep

ai
r 

w
or

k 
no

t 
be

in
g 

ta
ke

n 
up

 i
n 

th
e 

 
6 

m
an

ua
l 

th
e 

m
em

be
rs

 o
f 

th
e 

w
or

ki
ng

 g
ro

up
 c

ite
d 

th
e 

re
as

on
in

g 
of

 
ne

w
ly

 c
on

st
ru

ct
ed

 r
oa

d 
m

ai
nt

en
an

ce
 p

ol
ic

y.
 T

he
y 

to
ok

 t
he

 o
cc

as
io

n 
to

 u
rg

e 
th

os
e 

pr
es

en
t 

no
t 

to
 e

nc
ou

ra
ge

 t
he

 o
ld

 h
ab

it 
of

 w
an

tin
g 

w
or

k 
on

 o
ur

 r
oa

ds
 t

o 
be

 r
es

tr
ic

te
d 

to
 a

pp
ea

ra
nc

e 
of

 s
er

io
us

 d
et

er
io

ra
tio

ns
, 

an
d 

m
or

e 
of

te
n 

of
 v

er
y 

ad
va

nc
ed

 d
et

er
io

ra
tio

n.
 

T
he

 a
rg

um
en

t o
f 

th
e 

m
em

be
rs

 o
f 

th
e 

w
or

ki
ng

 g
ro

up
 w

as
 s

up
po

rt
ed

 b
y 

P
ro

fe
ss

or
 T

S
H

IU
LA

 i
n 

w
or

ds
 a

m
ou

nt
in

g 
to

 t
he

 f
ol

lo
w

in
g:

 W
he

n 
yo

ur
 

w
ife

 h
as

 a
 s

til
l 

bi
rt

h,
 t

he
re

 f
ol

lo
w

s 
a 

bu
ria

l 
an

d 
an

 e
ffo

rt
 t

o 
m

ak
e 

an
ot

he
r 

on
e.

 H
e 

w
en

t 
on

 t
o 

sa
y 

th
at

 i
t 

is
 p

os
si

bl
e,

 a
s 

ev
er

yw
he

re
 

el
se

, 
to

 h
av

e 
m

or
e 

th
an

 o
ne

 m
an

ua
l, 

ea
ch

 s
pe

ci
fic

 t
o 

a 
di

ffe
re

nt
 

co
ur

se
 o

f t
he

 p
av

em
en

t. 
  

2.
 

T
he

 m
em

be
rs

 o
f 

th
e 

w
or

ki
ng

 g
ro

up
, 

su
pp

or
te

d 
by

 t
he

 M
r.

 S
A

K
A

I, 
a

 
Ja

pa
ne

se
 d

at
a 

ba
se

 e
xp

er
t, 

ad
dr

es
se

d 
in

 t
he

 f
ol

lo
w

in
g 

m
an

ne
r 

th
e 

co
nc

er
ns

 v
oi

ce
d 

by
 C

T
 P

at
ric

k 
N

D
O

LO
 o

f 
th

e 
fa

cu
lté

 P
ol

yt
ec

hn
iq

ue
 

de
 l’

U
ni

ve
rs

ité
 d

e 
K

in
sh

as
a,

 r
eg

ar
di

ng
: 

(i)
 t

he
 s

ta
nd

ar
ds

 t
o 

be
 a

pp
lie

d 
in

 t
he

 m
an

ua
l 

in
 o

rd
er

 t
o 

en
su

re
 q

ua
lit

y 
co

nt
ro

l 
an

d 
(ii

) 
th

e 
so

ftw
ar

e 
ap

pl
ie

d 
an

d 
ac

ce
ss

ib
ili

ty
 b

y 
al

l 
of

 t
he

 o
rg

an
iz

at
io

na
l 

st
ru

ct
ur

es
 t

o 
th

e 
da

ta
 b

as
e 

th
at

 is
 g

oi
ng

 to
 b

e 
cr

ea
te

d:
 

- 
S

o 
fa

r 
on

ly
 f

ou
r 

(4
) 

ch
ap

te
rs

 o
f 

th
e 

m
an

ua
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PM Form 3-1 Monitoring Sheet Summary 

1 
 

TO CR of JICA D. R. Congo Office  
 

PROJECT MONITORING SHEET 
 

Project Title: The Project for Capacity Development of Road Maintenance Management 

Version of the Sheet: Ver.1 （Term: 6 June-6 July 2016 ）     

Name: Mr. Nobuharu SHIMIZU       

Title: Leader/Road Maintenance Plan 

Prepared on July 7, 2016, Submission Date: July 13,2016           

I. Summary 

1. Progress   

1-1 Progress of Inputs 

(1) The DRC Side  

1) Counter personnel were identified. The Chairperson from the Ministry of Infrastructures and 

Public Works (MIPW), the Coordination Secretary from the Cellule Infrastructures, MIPW, and the 

Vice Chairperson from Fonds National d’Entretien Rouiter (FONER) were officialy positioned. Also 

the Project Managers and the Deputy Project Managers as well as the administrative personnel of 

both sides are in position. Moreover, an official who is in charge of monitoring and evaluation for 

Cellule Infrastructures was assigned to oversee monitoring and evaluation for the Project, and will 

work with the JICA expert;  

2) Furnished office space was provided with necessary utilities;  

3) Administrative and operational costs were shouldered as required, specifically during the 

initial stage: 

(2) The Japanese Side  

1) Total seven JICA experts were deployed as planned for this particular target period;  

2) Office set-up has been almost completed. 

 

1.2. Progress of Activities 

(0) Activities for the general issues:  

1. A Kick-off meeting was held on 8th June 2016 in order to obtain more understandings of JICA 

technical cooperation project and to comprehend function of the concerned parties of the DRC 

side.   

2. - The counterparts (C/Ps ) and the JICA experts conducted several site visits, for instance, RN 1, 

RN 43 and RP 118 which are under the supervision of OR. Likewise, Av.Victoire, Av. Gambela, Bld. 

Sendwe, Av.Poids Lourds, and etc. were visited by the JICA exerts guided by the OVD C/Ps. 

These exercises led the JICA experts to understand the actual situation on the ground. 

3. A preparatory meeting for the 1st Joint Coordination Committee (JCC) and several other follow 

up meetings were held starting from 29th June 2016 till right before the 1st JCC.  

4. The 1st JCC was held on 6th July 2016 and the participants for that meeting were; 
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The Ministry of Infrastructures and Public Works (MIPW): 

Legal Advisor of Minister of MITP, representing the Director of Cabinet;  

Advisor of Minister of MITP in Charge of Roads and Bridges, (Head of JCC),  

 

JICA : 

Resident Representive of JICA in RDC 

Deputy Resident Representive of JICA in RDC 

Deputy Director of Programs  

 

Cellule Infrastructures : 

Coordinator (Secretary of JCC) 

Head of Road Section, 

Official in Charge of Communication 

 

Founds National d’Entretien Routier (FONER) : 

Technical Director 

 

Office des Routes (OR): 

Technical Coordinator, 

Director of Training 

 

Office des Voiries et Drainage (OVD):  

General Director, 

Assistant of the General Director, 

Officials from Planning and Program Division,  

Logistic and Equipment Manager 

 

Bureau Technique de Contrôle (BTC)  

Technical Director  

Head of Analysis and Expertis Division 

 

Direction des Ponts et Chaussées (DPC  : 

Director  

Chief of Division 

 

Donor Agency:  

Belgian Development Agency 
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-The Project Work Plan was approved by the 1st JCC, and the Project will be implemented in 

accordance with this Plan which also has annual based plans. 

-Current situation has been carefully observed so as to identify the contents of the baseline survey 

to fix the Performance Indicators, which remain unset in the Project Design Matrix (PDM). Once the 

contents were determined, the baseline survey will be conducted and the survey results will be 

analyzed accordingly.  

 

(1) Activities for OP1: 

-“1.1 Review of the current roles, responsibilities and work procedures for AP road maintenance of 

OR and OVD” has been jointly done by the C/Ps and the JICA experts having series of discussions 

and site visits. The major findings are as follows;  

1.Majority of the staff who are involved in the AP road maintenance work have not enough working 

experiences and knowledge,  

2. The existing inspection system for the road damage has room for improvement,  

3.Similarly the inspection  reporting format has room for improvement.  

 

-“1.2 The most appropriate roles, responsibilities and work procedures for AP road maintenance of 

OR and OVD” have been gradually identified based on the analysis of the above findings 

(problems), and those will be applied throughout the project period. 

 

-“1-3 The road network to be covered by the Project will be defined” by the end of September 2016. 

 

(2) Activities for OP2: 

-“2.1 Review the current AP road maintenance works of OR and OVD” has been carried out 

partially by interviewing the concerned officials, and the actual observation on the ground will be 

done by mid- August. The progress of this activity is slightly delayed due to the delay of the DRC 

side response for the questionnaires. The answers for the questionnaires will be submitted to JICA 

expert team shortly. 

-The major findings at this stage are as follows;  

1. Most of the officials explained that lack of budget is a critical obstacle to prevent them from doing 

their maintenance work properly and regularly.  

2. The inspection is carried out visually,  

3. Data base has not been updated, and so forth.  

 

-“2-2 Collection and review of the current AP road maintenance manuals and technical guidelines” 

have been conducted partially, and these will be continued till the end of July 2016.  
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-“2-3 The Working Group (WG) for developing technical guidelines on AP road maintenance” will 

be established around mid-July 2016. Currently it is in a process of identifying the appropriate 

members for the WG. 

-“2.4Developing and drafting technical guidelines on AP road maintenance” have been 

commenced. At this stage, series of observation and information gathering have been taken place 

in order to start drafting the guidelines, and the guideline contents have been gradually set.  

 

(3) Activities for OP3: 

-OP 3 related activities will be commenced around September 2016. 

 

1-3 Achievement of the Outputs 

   -N.A. 

 

1-4 Achievement of the Project Purpose 

-N.A. 

 

1-5 Changes of Risks and Actions for Mitigation 

- As per the JICA Risk Management Check List, no risks have been observed during the initial month of 

the Project. Also other events and issues that may become a risk to the Project were not recognized 

during this reporting period. However, it should be taken note that careful observation on the 

Presidential election related movements is required (current President’s assignment will be expiring on 

20 December 2016). The JICA experts will follow the guidance given by JICA as well as the Embassy 

of Japan in the DRC for any foreseeable circumstances. 

 

1-6 Progress of Actions undertaken by JICA 

- The official procedures taken by the DRC side for dispatching the experts have been supported for 

smooth implementation.  

 

1-7 Progress of Actions undertaken by Gov. of the DRC 

-In line with the inputs by the DRC side, the photocopies of the official documents to appoint C/P 

personnel have been submitted to the JICA expert team. Also actual participation of the said personnel 

to the Project has been well secured. 

 

1-8 Other remarkable/considerable issues related/affect to the project (such as other JICA’s 

projects, activities of counterparts, other donors, private sectors, NGOs, etc.) 

-N.A. 
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2 Delay of Work Schedule and/or Problems (if any) 

-The JICA expert team (1st batch) was finally arrived in Kinshasa on 5th June 2016 with 2 months delay 

due to the official documentation procedure in the DRC, which took longer than expected. However, 

the JICA experts will be able to manage the Project progress not to be affected by such incident. Thus 

no major delay has been seen during the initial month of the Project, and the 1st JCC was held on 6th 

July 2016 as scheduled. 

-No major problems faced so far. 

 

3 Modification of the Project Implementation Plan 

-The Project proposed some modifications of the PDM from which outlined in the RD (signed in 

December 2015) to better correspond to the circumstances of the Project. The basic ideas for such 

modifications are; 1) More specific, 2) More details, and 3) Both quantative and qualitative aspects to 

be considered (if applicable) The proposal of a set of modifications mentioned above was approved by 

the 1st JCC and reported to JICA DRC Office and the JICA HQs (ref. to the attached Monitoring Sheet 

I; red marked parts have been modified).  

 

3-1 PO  

-Based on the delay of the Project commencement as explained above, the PO (Monitoring Sheet II) 

was altered accordingly. However, no negative impact is foreseeable in terms of the Project progress 

at this stage. 

 

3-2 Other modifications on detailed implementation plan 

-N.A. 

 

4 Preparation of Gov. of the DRC toward after completion of the Project 

-N.A. 

 

II. Project Monitoring Sheet I & II 

See attached. 
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TO CR of JICA D. R. Congo Office 
 

PROJECT MONITORING SHEET 
 

Project Title: The Project for Capacity Development of Road Maintenance Management 

Version of the Sheet: Ver.2 （Term: 8 July-8 November 2016 ）     

Name: Mr. Nobuharu SHIMIZU       

Title: Leader/Road Maintenance Plan 

Prepared on November 10, 2016, Submission Date: December 19, 2016 
 
*The contents of the below issues are based on the planned activities during the target period of this particular 
monitoring (ref. to the Monitoring Sheet II for the timeframe of the respective activities).  

 

I. Summary 

1 Progress 

1-1 Progress of Inputs 

(1) The Japanese Side 1) A total of eight JICA experts have been assighned for a sum of approximately 19.82 

Man/Month (M/M) out of 69.60M/M, which will be the Project total assignment in the DRC. The target 

period for this assignment is from the commencement of the Project till November 10, 2016.   

 

(2) The DRC Side 1) Members of two (2) Working Groups (WG, 1: Development of technical guidelines on AP 

road maintenance, 2: Conducting training on AP road inspection and APm repair works) have been 

identified and commenced respective activities as explained in “1-2 Progress of Activities (2) 2-3 and (3) 

3-1-1.” 

 

(3) Because of the budget constraint of the OR (Office des Route) where the Project office locates, the 

electricity has been cut off. Since 25th October till 4th November 2016, the Project team had forced to work 

at one of the Infrastructure Unit’s small meeting rooms for a temporary basis. This had certainly caused 

inconvenience for the Project team due to the fact that the team has not been able to secure proper working 

space and conditions, etc.  

At the same time, the budget to run the WG activities as well as JCC has not been secured by the Congolese 

side, and the Project has been paying for those running costs temporarily. 

  

1-2 Progress of Activities 

(0) Activities for the general issues: 

-Over all progress of the project activity is more or less as planned. 

-2nd JCC was organized on 8 November 2016 having the Working Group members, and total number of the 

participants for the 2nd JCC was 47. The Congolese side took initiative to lead the meeting and discussions went 

on. However, there may be some room for improvement in terms of time management. 
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-A series of meetings in line with each activity had been organized for outputs 1, 2 and 3 during this target 

period of the monitoring.  

-Establishment and operation of the web site are in progress. Project site of JICA HP and Infrastructure Unit HP 

have been updated from time to time. Project Newsletter recorded 2nd edition so far. On the other hand, the 

Project has issued a request letter to OR in Aug. 2016 to include the Project information on their website. 

However, so far no response has been made by the OR. The Project will follow it up with this matter and try to 

materialize it in near future. 

                             1st Edition of News Letter 

                            
 

(1) Activities for OP1: Asphalt paved (AP) road maintenance cycle is established in OR and OVD with 

clearly defined roles and responsibilities in the project sites  

-“1-2: The most appropriate roles, responsibilities and work procedures for AP road maintenance of OR and 

OVD (Office des Voiris et des Drainages) in the project sites” have been identified and those will be 

continuously applied throughout the Project period. Needless to say, OR and OVD are the main actors for this 

particular Project while Infrastructure Unit oversees the overall implementation, and Fonds National d’Entretine 

Routier (FONER) is a road maintenance budget authority. All concerned parties play respective roles in line 

with the AP road maintenance cycle.  

 

Assessment Condition of damage 

A Fine condition (no damage) 

B Minor damage but no problem for smooth traffic  

C Minor damage but no hindrance to the traffic (repair works required within 5 years) 

D Large-scale damage but no hindrance to the traffic (repair works required within 1 year)  

E Large-scale damage to hinder the traffic (emergency restoration required) 
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Daily inspection

Periodic inspection

Emergency inspection

Planning/
Securing budget

Inspection

Database Recording Measurement Diagnosis

Situation observation

Study of measurement works

Repair history

Design/Cost estimation/
Procurement

Construction (supervision)

Damage
assessmentA/B

D/E

 
 

-“1-3: The C/Ps and the Project team have been trying to grasp the actual situation on the ground in order to 

define the road network to be covered by the Project”. They have conducted site observation at the OR roads and 

OVD roads respectively. This task is aimed to be completed sometime in between January to March 2017.  

 

-“1-4: The traffic volume survey on some sections of the defined road network” is currently suspended. The 

C/Ps are facing difficulty to deal with such activity because of the budget constraint. The Project has inquired 

this issue to the Infrastructure Unit seeking for support to materialize the survey. Currently, the Infrastructure 

Unit is considering sending a request letter to Agence Congolais des Grands Travaux (ACGT) to secure some 

funds. However, in order to do so, determination of target area for the survey is required. 

 

(2) Activities for OP2: Technical guidelines on AP road maintenance are developed 

-“2-1: Review the current AP road maintenance works of OR and OVD and analyze their problems in the 

Project sites” has been carried out based on the result of the interview, site observation and observation of the 

road maintenance as well as road repair sites. The major findings from those are below; 
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Findings
Road Inspection -Young officials have insufficient knowledge on the road inspection

-Detailed assessment of the road damage is insufficient
-Daily and periodic inspections have not been conducted
-Evaluation criteria is based on the subjective data
-Inspection has been conducted only the area that the damage is severe.
Minor damage (cracks, etc.) is not recorded (Repar works are done only
when the roads get bad)

Maintenance Plan -Database has not been updated
Budget Allocation -Insufficient budget

Budget Execution
-Allocated badget amount is significantly reduced from the requested
amount and thus maintenance works have been relatively limited
-Budget allocation takes time and damage gets worse. Consequently, it
makes the situation worse

Work/Construction Preparation -Insufficient construction management technology

Repair works
-Lessons for the pavement repair works have not been organized but the
offcials learn at the OJT. However, OJT is not conducted in a regular basis

Budget

Budget
Execution

 
 

-“2-2: Collection and review of the current AP road maintenance manuals and technical guidelines” have been 

completed. The Project team has collected and reviewed the existing manual.  
 
- Accordingly, “2-3: The Working Group (WG) for developing technical guidelines on AP road maintenance 

(WG 1)” has been established. The members consist of the following officials; 

 

 Name Position Institute 

1 M. Jean-Pierre MUTAMBA NENE Chief of Road Section Infrastructure Unit 

2 M. Balayi KADIMA Coordinator OR 

3 M. Sangana MALONDA Director of Training OR 

4 M. Joshua MUTIA Head of Research Dept. / Laboratory OR 

5 M. Pierre WANET MUTUMOSI Chief of Brigade 901 / Kinshasa OR 

6 M. Richard MATANDA MWAMB Logistic Director OVD 

7 M. Leon MUTOMBO Chief of Section of Monitoring and Evaluation OVD 

8 M. Timothée SUMAHILI Technical Director /  

Provincial Direction of Kinshasa (PDK) 

OVD 

9 M. Pela WASAMA C. Studies & Analysis OVD 

10 M. Jimmy NKULA Studies & Analysis OVD 

11 M. Zico NSIALA MPUNGI Studies & Analysis OVD 

12 M. Pascal BULONGO Provincial Director FONER 

13 M. Patou MWA ILUNGA Chief of Division BTC 

14 M. Willy MONDA TONA Chief of Division BTC 

15 M. Fils ZENGA MBALA Chief of Service BTC 

16 M. Michel DINGANGA Chief of Road Section ACGT 

*BTC=Bureau des traveaux et construction 
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-Starting from late August 2016, the members gather together regularly (every Thursday) in order to “2-4: 

Develop and draft technical guidelines on AP road maintenance”.  

 

-Kick off meeting for “2-5: explanation and discussion for the contents of the drafted technical guidelines” was 

held on 24 August 2016. And the draft version of the technical guidelines has been distributed during the course 

of the said meeting. The table of contents is shown below;  
 
                        Chapter 1: Overview 

                        Chapter 2: Work implementation structure 

                        Chapter 3: Work planning and implementation 

                        Chapter 4: Schedule of work implementation and road safety measures 

                        Chapter 5: Diurnal and nocturnal visual patrol 

                        Chapter 6: Maintenance and reparation plan  

                        Chapter 7: Maintenance method 

                        Chapter 8: Reconditioning method 

                        Chapter 9: Quality control 

                        Chapter 10: Database  

 

-So far, the WG meetings have been held seven times having proactive participation from majority of the 

members, and continue working on the draft technical guidelines. Specifically, the members have been sharing 

respective working experiences as well as views on the road maintenance to contribute to the discussions. 

Currently the draft technical guidelines are half a way. Expected timeframe for the completion of draft version 

will be January to February 2016; 

 

-“2-7: Development of a database for accumulating the AP road inspection results” has been gradually taken up. 

It has started from interviewing with OR regarding their database which is under way. And also OVD has been 

interviewed. Recommended equipment for inspection/database was introduced and demonstration was organized 

during the WG meeting. Once those are approved by the 2nd JCC, the equipment will be purchased sometime in 

2017 (expecting to be by April 2017).  

  

(3) Activities for OP3: AP road maintenance skills and knowledge of OR’s and OVD’s technical staffs are 

improved in the project sites 

-“3-1-1: The members of the WG for conducting trainings on AP road inspection and APm repair works (WG 

2)” have been selected, and the kick off meeting was organized 9 November 2016. The WG 2 was joined by the 

Chief of Road Section of Infrastructure Unit, Logistic Director of OVD,  

The below list shows the selected members;   

 

 

A-164



 

6 

 

 Name Position Institute 

1 M. Jean-Pierre MUTAMBA NENE Chief of Road Section Infrastructure Unit 

2 M. Balayi KADIMA Coordinator OR 

3 M. Sangana MALONDA Director of Training OR 

4 M. Jean Paul MAVUNGU SOKANA  Database Chief OR / HQ 

5 M. Pierre WANET MUTUMOSI Chief of Brigade 901 / Kinshasa OR 

6 M. Jonathan MAYAMBA UMBI Site Chief DPK Brigade 

7 M. Albert MUINDILE MUTSHIPAYI Site Chief DPK Brigade 

8 M. Guylain LUZOLO TUKITALO Site Chief DPK Brigade 

9 M. Victor KALONDA Ka KALONDA Site Chief DPK Brigade 

10 M. Richard MATANDA MWAMB Logistic Director OVD 

11 M. Leon MUTOMBO Evaluation Chief of Service OVD 

12 M. Lobo LOBO MPUMFA Study and Project Section OVD / HQ 

13 M. Christ NSIMBULU MASAMBA Road Section OVD / HQ 

14 M. Timothée SUMAHILI Technical Director / DPK OVD 

15 M. Dominique NZUZI MASSAMBA Chief of Service BTC 

16 M. Willy MONDA TONA Chief of Division BTC 

17 M. Pascal BULONGO Provincial Director  FONER 

18 M. Joseph MASISA Chief of Monitoring, Works, and 

Equipment Section 

FONER 

19 M. Mao NTUMBA MULUME Chief of Service ACGT 

20 M. Michel DINGANGA Chief of Road Section ACGT 

21 Rudy ALONDA kyatangalwa Chemical Engineer  OR(Laboratory) 

22 Romina NDINGA MAKWENA Engineer BTC/OR(Laboratory) 

23 Christophe TSHIDIBI TSHIMBOMBO Chemical Engineer  OR(Laboratory) 

24 Eric DIOMBA PAMBU Geologist OR(Laboratory) 

 

- The members will be meeting once a week, every Wednesday. During the course of the next WG 2 meeting, 

some of the representatives from WG 1 will be performing TOT to share their knowledge and understandings of 

the concept of maintenance, etc. to the WG 1 members. Then, the following week, baseline survey will be 

conducted. 

 

-“3-1-2: The plan of the trainings on AP road inspection and APm repair works” is under preparation. It will be 

completed in January 2017. Trainings on the road inspection and repair works are scheduled to be organized 

three times respectively.  

 The below shows the sample training programs; 
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Sample Training Program for the AP Road Inspection 
Day Type of training am (10:00-12:00) pm (14:00-16:00) Venue

1 Introduction (baseline survey included)
Group discussion on the
condition of the road
maintenance, issues, etc.)

2

3

4

5

6
Implementation of general visual
inspection

7
Implementation of visual inspection by
the forward image acquisition

8
Implementation of the detailed visual
inspection (cracks, quantity measurement
of the ruts, etc.)

9
Implementation of the detailed inspection
(quantity measurement of the deflection,
etc.)

10
End line survey / Development of the
action plan

Presentation of the action plan /
Assessment

Training room at OR
laboratory

Hands-on
training at the
site

Recording and evaluation of the
road inspection results

Training target road
(site) / Training
room at OR
laboratory

Overview of the road maintenance

Road inspection method

Recording and evaluation of the road inspection results

Summary of lecture

Lecture
Training room at OR
laboratory

 
 

 
Sample Training Program for the APm repair works 

Day Type of training am (10:00-12:00) pm (14:00-16:00) Venue

1 Introduction (baseline survey included)

Group discussion on the
condition of the road
maintenance, repair method,
issues, etc.)

2

3

4

5

6

7 APm material Quality management
8 APm repair works Quality management
9 APm repair works Construction record

10
End line survey / Development of the
action plan

Presentation of the action plan /
Assessment

Training room at OR
laboratory

Hands-on
training at the
site

Training target road
(site) / Training
room at OR
laboratory

Safety management measures

Lecture
Training room at OR
laboratoryOverview of the road maintenance

AP road damage and cause, maintenance, repair method

Quality management, safety management measures, construction record

Summary of lecture, group discussion

 
 

-The WG will determine the actual contents of the training programs and other necessary issues having in-depth 

dialogues as they organize the weekly meetings.  

 

-“3-1-3: Some candidate sites for the trainings on AP road inspection and APm repair works” were selected or 

proposed as shown below (OJT sites); 
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-The OJT candidate site on the OVD road (red-marked part) has been confirmed while that of OR road 

(green-marked part) has been slightly pending due to the BTC maintenance budget related matter. Once the WG 

activity has been commenced, this issue will be solved in due course. 

 

1-3 Achievement of the Project Purpose and Outputs 
 
-Achievements are shown in the achievement column of the Monitoring Sheet I. 

 

1-4 Changes of Risks and Actions for Mitigation 
 
-Further to the issues raised during the 1st monitoring period, only the concern remains in the Presidential 

election related matter. Considering the foreseeable unstable situation in the country in line with the said matter, 

dispatch of the JICA experts will be suspended during the period from mid-December 2016 till mid-January 

2017. 

 

1-5 Progress of Actions undertaken by JICA 
 
-Necessary support to the Project has been rendered in a timely fashion. 

 

1-6 Progress of Actions undertaken by Gov. of the DRC 
 
-Minister of the Ministry of Infrastructures and Public Works (MIPW) has issued a letter to FONER with regard 

to the Project Budget.   

-The Project team had an occasion to pay curtesy call to His Excellency M. Fridolin Kasweshi Musoka, Minister 
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of MIPW on the 9th November 2016. 

 

1-7 Progress of Environmental and Social Considerations (if applicable) 
 
-These issues are not directly applicable to the Project. However, the contents of the draft technical guidelines 

include environmental issues. For instance, consideration of roadside environment, specifically noise and 

vibration matters.  

 

1-8 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if applicable) 
 
-These issues are also not directly applicable to the Project, however, roads are for the entire citizens of DRC 

which certainly includes men and women, and they have different economical background (rich or poor, etc.). 

 

1-10 Other remarkable/considerable issues related/affect to the project (such as other JICA’s projects, 

activities of counterparts, other donors, private sectors, NGOs, etc.) 
 
-The JICA expert team visited Matadi Bridge which completed in 1983 as a Japanese Official Development 

Loan Project. The Organization for Equipment of Banana-Kinshasa (OEBK) is responsible for Matadi Bridge in 

terms of maintenance. The officials of OEBK and the Project team (OR, OVD and JICA experts) will remain in 

close contact to exchange information and experiences. 

-One of the donor agencies participated in the 1st and 2nd JCC, namely, Belgian Development Agency (BTC). 

The representative of the said agency contacted the Project after the 1st JCC and since then both parties remain 

in contact and share the issues. The Project also expects the World Bank and African Development Bank to be 

well communicated with the Project to exchange information and experiences.  

 

2. Delay of Work Schedule and/or Problems (if any) 

-As described in the Monitoring Sheet II, some of the activities delayed including dispatch of JICA experts. One 

of the main reasons was in line with the security matter. However, at this point, the Project should be able to 

manage the remaining activities whiten the given time.   

 

3. Modification of the Project Implementation Plan 

-Some of the Objectively Verifiable Indicators which required determining the target figures and timeframe have 

been set. To be specific, Output 2-1～2-3, Output 3-1～3-3, 3-5～ 3-7, and 3-9. The Project team together with 

the WG member will work on the other remaining parts (Overall Goal, Project Purpose, Output 1-1, Output 3-4 

and 3-8), and those will be completed by the 3rd JCC. 

 

3-1 PO 

-N.A. 
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3-2 Other modifications on detailed implementation plan 

-N.A. 

 

4 Preparation of Gov. of the DRC toward after completion of the Project 

-N.A. 

 

II. Project Monitoring Sheet I & II 

See attached. 
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TO CR of JICA D. R. Congo Office 
 

PROJECT MONITORING SHEET 
 

Project Title: The Project for Capacity Development of Road Maintenance Management 

Version of the Sheet: Ver.3 （Term: 11 November 2016 –25 May 2017）     

Name: Mr. Nobuharu SHIMIZU       

Title: Leader/Road Maintenance Plan 

Prepared on 25 May 2017, Submission Date: 26 June 2017 
 
*The contents of the below are based on the planned activities during the target period of this particular monitoring 
(ref. to the Monitoring Sheet II for the timeframe of the respective activities).  

 

I. Summary 

1 Progress 

1-1 Progress of Inputs 

(1) The Japanese Side 1) A total of 9 JICA experts have been assighned for a sum of 35.77 Man/Month (M/M) 

out of 69.60 M/M, which will be the Project total assignment in the DRC. The target period for this 

assignment is from the commencement of the Project till the end of May 2017. An Expert has been added as 

a “Road Inspection (Database 2)” to set up the equipment as well as to conduct trainings on how to use it. 

The Expert shares the assignment duration with another Expert in charge of Road Inspection (Database). 

Thus total assignments will remain the same. 

 

(2) Members of 2 Working Groups (WG 1: Development of technical guidelines on the Asphalt-Paved (AP) 

road maintenance, WG 2: Conducting training on AP road inspection and Asphalt Pavement (APm) repair 

works) have been contributing to carry out the respective activities. The WG 1 had 31 meetings in total 

while the WG 2 had a kick off meeting in early November 2016 followed by 6 other meetings (as of 25 

May 2017. Refer to “1-2 Progress of Activities (2) 2-4 and (3)”). 

 

    
               WG 1 meeting                                          WG 2 meeting 
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(3) Training for the counterparts (C/Ps) was held in Japan from 4 May 2017 till 22 May 2017 (including 

traveling time and weekends). 8 personnel were dispatched to Japan to participate in the training program as 

shown below; 

 
Participants: 
 

 Name Title Organization 

1 Mr. Pierre WANET 

MUTUMOSI 

Head of Brigade 901 (Kinshasa) OR 

2 Mr. Jean Paul MAVUNGU 

SOKANA 

Database Expert OR/Headquarters 

3 Mr. Timothee SUMAHILI Technical Director, Kinshasa 

Province 

OVD 

4 Mr. Leon MUTOMBO Head of Evaluation OVD 

5 Mr. Pascal BULONGO Provincial Director  FONER (Fonds National 

d’Entretine Routier) 

6 Mr. Willy MONDA TONA Head of Division BTC (Bureau des traveaux et 

construction) 

7 Mr. Fils ZENGA MBALA Head of Service BTC 

8 Mr. Chocquet N’DOBE di 

SOKI 

Coordinator  PRCMR (Projet de 

renforcement de capacités sur 

la maintenance de routes) 

 

Training Program: 

May a.m. p.m. Remarks 

8 (Mon.) Briefing Orientation, Visit to ISEC office - 

9 (Tue.) Road maintenance method Safety management measures Lecture 

10 (Wed.) Move to Osaka  Outline of Hanshin Expressway  Lecture 

11 (Thur.) General road maintenance  Maintenance information 

management 

Lecture 

12 (Fri.) Akashi Kaikyo Bridge, Akashi 

Kaikyo Bridge Exhibition Center, 

Maiko Marine Promenade  

Return to Tokyo Site visit 

13 (Sat.) Preparation on the training report - 

14 (Sun.) Off - 

15 (Mon.) Pavement restoration work, Kayama District, Saitama Lecture, site visit 

16 (Tue.) Road inspection method Demonstration on the road Lecture, site visit 
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May a.m. p.m. Remarks 

inspection 

17 (Wed.) Construction machine factory Construction machinery Site visit, lecture 

18 (Thur.) JICA technical cooperation projects Preparation on the training report Lecture 

19 (Fri.) Presentation on the training report Training evaluation - 

 

Some feedback from the participants: 
 
-In general, the training program was well received by the participants. Particularly, majority of the participants 

considered the lecture on the “safety management measures” was the most useful subject amongst others 

followed by the “database” (lecture on the “road inspection method”). At the same time, the participants have 

become fully aware of the importance of the safety for the workers at the construction site to conduct road 

maintenance properly. 
 
-On the other hand, considering the actual situation back home, the participants commented the following 

subjects to be included in order to make the training more appropriate and meaningful;  

       -Monitoring on the road projects 

       -Quality control, etc. 
 
-The participants have committed action to be taken as follows; 

        -Report to the senior managements what they have learned and experienced through the training so as 

to strengthen the partnership with JICA, and improve the situation of the DRC 

        -Implement AP road maintenance by utilizing the technical guidelines which have drafted by the 

Project 

        -Share what they have learned with the other engineers, and train them 

        -Organize workshops/seminars 

        -Comply with the methods, etc.  

 

Photos from the training in Japan: 

  
Lecture                             Vehicle with a camera to measure road surface 
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(4) The budget for the traffic volume survey was finally approved by the Congolese side however, budget 

execution has been taking rather too long and timing of it is very much uncertain, which may affect the 

activity of the Project. In view of smooth implementation of the project, the Project has proposed 

collaboration with “Project for Urban Transport Master Plan in Kinshasa City (Master Plan Project)” under 

JICA, which has a plan to conduct traffic volume survey for about 40 sections (Refer to “1-2 Progress of 

Activities (1) 1-4”). 

 

1-2 Progress of Activities 

(0) Activities for the general issues: 

-A key activity, which is to develop a draft version of technical guidelines, has been marked approximately 6 

months delay. Series of activities had planned in accordance with the said guidelines which had affected the 

progress of the other related activities. The Project had reviewed the planned schedule and proposed 

modification of the concerned activity plans. The proposal was approved by the 3rd Joint Coordinating 

Committee (JCC) meeting. Currently, the Project has clear picture of the progress management and activity 

implementation.  

 

-3nd JCC meeting was organized on 25 May 2017. Totally, 44 participants attended this meeting, having African 

Development Bank, and Transporters Association, etc.  

 

Main topics of the 3rd JCC: 
 

- Presentation of the draft technical guidelines on the AP road maintenance (by the WG 1 leader) 

- Discussion on the above 

- Report on the training in Japan (by the representative of the training participants) 

- Presentation of the up-coming activities till next JCC (by the Project leader) 

 

-A series of meetings in line with the respective activity of the outputs 1, 2 and 3 had been organized for this 

target period of the monitoring lead by the WGs. 

-Activities of the public relations (PR) have been on going. 2 radio stations came to report on the 3rd JCC. The 

3rd edition of the Project Newsletter is under preparation while JICA project site (website) of this Project has 

been updated on a regular basis. The 6th edition of the Project News of the JICA website was uploaded in April 

2017.  

-The Project has secured a link to the website of Infrastructure Unit of Ministry of Infrastructures, Public Works 

and Reconstruction (former Ministry of Infrastructures and Public Works). The Project Newsletters of 1st and 2nd  

edition are going to be uploaded shortly. 
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(1) Activities for OP1: AP road maintenance cycle is established in OR and OVD with clearly defined 

roles and responsibilities in the project sites  

-“1-2: The most appropriate roles, responsibilities and work procedures for AP road maintenance of OR and 

OVD (Office des Voiries et des Drainages) in the project sites” have been in an application stage. The identified 

roles, responsibilities and work procedures for AP road maintenance of OR and OVD will be continuously 

applied throughout the Project period. 

 

-“1-3: The road network to be covered by the Project” has been defined having lists of the respective target areas 

from OR and OVD. It was initially planned to complete it by the end of September 2016. In an actual situation, 

it had prolonged till May 2017. Involving 2 different organization (OR and OVD) takes much more time than 

expected. And coordination between them is also a demanding issue. This is one of the “lessons learned”, and 

the Project has taken notes on this matter. 

 

-“1-4: The traffic volume survey on some sections of the defined road network” is expected to be conducted by 

the end of July 2017, having collaboration with the “the Master Plan Project”, as explained in “(4), 1-1 Progress 

Inputs, I Summary”. The Project C/Ps from OR and OVD together with the Japanese Experts will be joining the 

Master Plan workshop on induction of the traffic volume survey followed by the actual survey on the ground. 

Accordingly, collected data from the survey will be analyzed. OR and OVD C/Ps will take parts in the whole set 

of traffic volume survey, and the C/Ps are expected to acquire knowledge and skills on this. Out of total target 

sections of the said survey under the Master Plan Project, at least 2 sections (one for OR and the other for OVD) 

for the Project related sites will be covered.     

 

- Upon completion of the draft guidelines, “1-5: An AP road maintenance plan FY 2018 of OR and OVD in the 

project sites” has started to be developed. Initial plan was to begin this activity from November 2016. Therefore, 

the Project proposed modification of the activity schedule (Refer to the Monitoring Sheet II).  

 

(2) Activities for OP2: Technical guidelines on AP road maintenance are developed 
 
-“2-4: Technical guidelines on AP road maintenance have been drafted and developed”. To start with, 

introduction session concerning the WG 1 activities required sufficient time to secure members’ proper 

comprehension. Once the concept was understood by the WG 1 members, they had heated discussions for 

developing the guidelines. The Project reviewed the plan of this activity and came up with a proposal to modify 

it respecting the strong initiative of the WG 1 members (which led much more discussions than expected). 

(Refer to Monitoring Sheet II). 

-The WG1 members did final review of the draft technical guidelines, and technical inputs by the Japanese 

Experts have been incorporated into the guidelines by the end of April 2017. The WG 1 members reported the 

progress made so far, and the draft version of the guidelines were distributed to the 3rd JCC.   
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-The objectively verifiable indicator in the Project Design Matrix (PDM) for this activity was once set as 

“Technical guidelines on AP road maintenance are drafted by January 2017”. However, after the 2nd JCC, the 

Project reviewed the indicator considering the Experts’ assignment suspension period from December 2016 till 

mid-January 2017. Thus, in between the 2nd and the 3rd JCC, the Project had considered modification of the 

target timeframe as follows;  

“Technical guidelines on AP road maintenance are drafted by April 2017”.  

 

-“2-5: The contents of the draft technical guidelines will be explained and discussed” at the Technical Advisory 

Group (TAG) meeting starting from July 2017. This activity was once commenced in November 2016, however, 

the Project recognized the necessity to organize TAG meetings for several times, and proposed modification of 

the plan of this activity (Refer to the Monitoring Sheet II). The draft version of the said guidelines will be 

reviewed and revised based on the shared views and technical inputs by the TAG, as well as the results of the 

trial application on the ground to observe whether the guidelines are suitable and practical in the actual situation. 

The re-planned process is shown below; 

 

              Step 1: Development of the draft technical guidelines 
                          ↓ 

               Step 2: Discussion with the TAG 
                            ↓ 

               Step 3: Revision of the draft technical guidelines based on the given technical inputs 
                            ↓ 
               Step 4: Trial application on site 
                            ↓ 
              Step 5: Necessary revision based on the situation on the ground 
                            ↓ 
               Repeat Step 2 – Step 5 

 

  The below list indicates the members of the TAG; 
 

Title Organization 

Professors (2 people) Polytechnic Faculty, University of Kinshasa 

Head of Operation Polytechnic Faculty, University of Kinshasa 

Professors (2 people) National Institute of Building and Public Works 

Assistant  National Institute of Building and Public Works 

 

-“2-6: Concerning the AP road inspection in accordance with the drafted and revised technical guidelines”, the 

inspection plan is expected to be submitted to the Project by the end of May 2017. Consequently, inspection will 

be conducted by using the camera to measure the road surface (Refer to the below “2-7”).  

-This activity was initially planned to commence in December 2016. However, given the progress of the draft 

technical guidelines, also the delay of the procurement procedure, the Project proposed modification of the 
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activity schedule (Refer to the Monitoring Sheet II).  

 

-“2-7: In order to “develop a database for accumulating the AP road inspection results”, the equipment (a camera 

to measure the road surface) was purchased and shipped to the DRC. As mentioned in the above “2-6”, it was 

arrived with some delay in Kinshasa on the 23 April 2017. The equipment has been utilized since then having 

trained by the Japanese Expert. On the other hand, a vehicle, which will be granted by JICA, to carry the said 

equipment is under tax exemption procedure. Meanwhile, an existing vehicle has been temporary used in order 

to organize the training on how to operate the camera, as well as to conduct inspection. The granted vehicle is 

expected to be in use around mid-July 2017. The fuel will be covered by the Congolese side, and the 

maintenance will be handled by the same.  

-The Project proposed the modification of the activity plan due to the fact that the arrival of the equipment and 

the progress of the draft technical guidelines had been delayed (Refer to the Monitoring Sheet II).  

-The below shows the camera with temporary vehicle; 
 

              

        

 

-“2-8: With regard to the AP road maintenance and APm repair works in accordance with the drafted and 

revised technical guidelines”, the WG 2 is planning to discuss this matter in line with the training starting from 

late May 2017. “The evaluation” of the procedure and outcomes of these works will be followed in due course. 

-The Project proposed modification of the activity schedule considering the progress of the draft technical 

guidelines (Refer to the Monitoring Sheet II).  

 

(3) Activities for OP3: AP road maintenance skills and knowledge of OR’s and OVD’s technical staffs are 

improved in the project sites 
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-The Project proposed modification of the entire activity schedule of OP 3 (except “3.1.1”) considering the 

progress of the draft technical guidelines, the Experts’ assignment suspension period and the readiness of the 

Congolese side. (Refer to the Monitoring Sheet II). 

 

3-1: Training plan for AP road inspection and APm repair works 

-“3-1-2: The plan of the trainings on AP road inspection and APm repair works” had been completed by the end 

of April 2017.  

-Similar to the above mentioned “2-4”, the objectively verifiable indicator in the PDM for this activity was once 

set as “Training plan is developed by January 2017”. However, after the 2nd JCC, the Project reviewed it in a 

view of required time for induction to the WG members, etc. In between the 2nd and the 3rd JCC, the Project 

considered modification of the target timeframe as follows;  

“Training plan is developed by April 2017”.  

The developed plan is shown below; 
 

Training Plan for AP road maintenance 
 

            

N°
Trainer

(Japanese
Expert)

Subject of the Practical
Training

Training Content (module)

Training on Inspection

1) Purpose and role of surface inspection

2) Types of surface inspection

3) Inspection Equipement (O JT)

Training on Database

1) Purpose of creating Database

2) Shewhart Cycle  (PDCA)

3) Inspection Equipement : O JT (analyse)

4) O perating Database (Road Maintenance Plan)

Training on Evaluation (classification and Damage Causes)

1) Structure and Function of Asphalt Surrface

2) Purpose of Surface Evaluation

3) O verview of Surface Damage and its Causes

    §  Types Surfaace Damage

    §  Surface Degradation and Deterioration Mechanism

4) Analysis for Deterioration Causes (non-destructive
Analysis, O pen Excavation Analysis)

Training on Repair (Method of Work, Q uality Control)

1) Purpose of the Pavement Repair

    §  Potholes

    §  Cracks

    §  Treatment of Surface

    §  Partial Reconstruction

    Overlay (after cutting)

2) Purpose of Q uality Control

    §  Test required for the specified mixture formula

    §  Tests required until delivery of hydrocarbon asphalt mix

    §  Daily tests of the asphalt  mixing plant

    §  Tests required at the construction site

Training on Q uality Control (Works Plan, Safety Measures)

1) Work Plan

    §  Method of Repair Works

Patching, crack sealing, surface treatment, partial reconstruction,
overlay (after cutting)

2) Safety Measure

    §  Safety Measures Principles

    §  Shewhart Cycle (PDCA) Safety

    § Prevention of dangers

    §  Traffic Control

1 Mr. Sakai Inspection

2 Mr. Sakai Database

4 Mr. Shishido
Repair

(Method of Work,
Q uality Control)

5 Mr. Mukai
Q uality Control

(Works Plan, Safety
Measures)

3 Mr. Takahashi
Training on Evaluation

(Classification and
Damage Causes)
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-Currently, the target officials for this particular training are almost confirmed. Considering the time that the 

Japanese Experts are absent, Congolese trainers need to be trained. This training of trainers (ToT) is aiming to 

be introduced. The training has been gradually commenced since March 2017. Feasibility to conduct ToT will 

be observed while conducting training. Once the Project confirms the feasibility, the trainers are to be selected 

from the WG 2 members and/or from the trainees. 

 

-“3-1-3: Candidate sites for the trainings on AP road inspection and APm repair works” on the OVD road had 

been confirmed as reported in the previous monitoring summary. On the other hand, that of OR road was 

pending since the BTC maintenance budget related matter needed to be cleared. Currently it has determined that 

the National Route 1 will be the training site for OR. 

 

3-2: Trainings on AP road inspection： 

-“3-2-1: Initial baseline survey on the training participants’ skills and knowledge of AP road inspection was 

conducted in December 2016. Out of 37 questions, only 2 questions marked 100% as correct answers. The 

average rate of correct answer was 49.8%, and the worst rate was 0% followed by 6 %. The most difficult 

question was the following; “How many percent is the crack rate? (1 mesh =0.5 m x 0.5 m, target range of the 

survey: 5m x 3m)” 
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                         Accuracy rate based on the classification of the questions 

 

The Project proposed modification of the second and the third round of baseline surveys in accordance with the 

progress of the other related activities, specifically development of the draft technical guidelines. 

The second round of the said survey is planning to be organized February 2018. 

 

-“3-2-2: Lectures on AP road inspection” are to be implemented in between April and June 2017 for the initial 

stage based on the modified schedule. The first lecture has been conducted since mid-April 2017. 

 

-“3-2-3: OJTs on AP road inspection at the selected sites in the project sites” will be conducted from June to 

July 2017. 

 

-“3-2-4: First round of the end line survey on the training participants’ skills and knowledge of AP road 

inspection” will be organized in early August 2017. 

 

-“3-2-5: AP road inspection through trial implementation of the drafted technical guidelines by the training 

participants” will be initially conducted from late July 2017 for 3.5 months. 

 

3-3 Training on APm Repair Works 

-“3-3-1 The baseline survey on the training participants’ skills and knowledge of APm repair works” was 

organized in November 2016 to start with. The next one will be held in February 2018. 
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-“3-3-2 Lecture on APm repair works” of the 1st session was conducted in May 2017. 

 

-“3-3-3 OJTs on APm repair works at the selected sites in the project sites” is scheduled to be implemented from 

August 2017. 

 

-“3-3-4 The initial end line survey on the training participants’ skills and knowledge of APm repair works” will 

be implemented in November 2017. 

 

-“3-3-5 APm repair works through trial implementation of the drafted technical guidelines by the training 

participants” is scheduled to be handled from late August till whole November 2017 for the first round of this 

activity. The evaluation of the procedure and outcomes for revising the guidelines will be done accordingly. 

 

1-3 Achievement of the Project Purpose and Outputs 
 
-Achievements are shown in the achievement column of the Monitoring Sheet I. 

 

1-4 Changes of Risks and Actions for Mitigation 
 
-After the 2nd monitoring, the similar concern remains in the Presidential election related matter. Depending on 

the situation in the country, the Experts’ assignments may be effected as experienced last year. Although some 

activity schedule has marked delay and required modification of the plan, the Project has been trying to 

implement the activities ahead of the schedule whatever feasible to do so. 

 

1-5 Progress of Actions undertaken by JICA 
 
-Necessary support and suggestions to the Project have been provided from time to time. 

 

1-6 Progress of Actions undertaken by the Gov. of the DRC 
 
-As mentioned earlier, though actual execution remains an issue, a certain amount of budget to conduct the 

traffic volume survey was approved. The Project will discuss the issue on the budget execution/ allocation with 

the relevant officials concerned in order to clarify the reasons behind of the issue, and measures to be taken. 

 

1-7 Progress of Environmental and Social Considerations (if applicable) 
 
-These issues are not directly applicable to the Project. However, the contents of the draft technical guidelines 

include environmental issues. For instance, consideration of roadside environment, specifically noise and 
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vibration matters.  

 

1-8 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if applicable) 
 
-These issues are also not directly applicable to the Project, however, roads are for the entire citizens of the DRC, 

which certainly includes men and women, children, economically vulnerable people and so on. 

 

1-10 Other remarkable/considerable issues related/affect to the project (such as other JICA’s projects, 

activities of counterparts, other donors, private sectors, NGOs, etc.) 
 
-The Project has met with the Organization for Equipment of Banana-Kinshasa (OEBK), which is responsible 

for Matadi Bridge in terms of maintenance. The Project has been utilizing the shared experiences of OEBK as a 

reference for its implementation.  

-The World Bank and the African Development Bank showed their interests in our draft technical guidelines. 

Particularly, the latter joined the 3rd JCC and provided us some comments on their willingness to have a look at 

the draft guidelines and share with us their views on those. The Project is planning to set up a discussion forum 

with them and expect to have their feedback. 

-As stated in “(4), 1-1 Progress Inputs, I Summary” and “(1-4), (1), Progress of Activities”, currently, JICA’s 

Master Plan Project is ongoing. Under the said project, traffic volume survey for more than 40 sections will be 

conducted. As the Master Plan Project and the Project have similar activities on the traffic volume survey having 

OR and OVD as C/Ps,, those 2 projects will be sharing the relevant information, activity process, data and so 

forth in order to manage the projects in an effective and efficient manner. Moreover, collaboration between 

those 2 JICA projects is expected to be strengthened, and this holistic approach is expected to contribute to the 

improvement of Road Transport Sector of DRC as a whole.   

 

2. Delay of Work Schedule and/or Problems (if any) 

-Given a set of modifications on the planned schedule as explained above, the Project trusts that the remaining 

activities should be able to be completed within the given time. However this requires a condition of security 

stability in the country. If the security situation worsen, the OJT and the other activities on sites may be 

suspended, which will certainly affect the progress of the Project. 

 

3. Modification of the Project Implementation Plan 

3-1 PDM and PO 

-The following Objectively Verifiable Indicators in the PDM, which required determining the target figures and 

timeframe, have been set; Overall Goal, Project Purpose (1～4), Output 1 (1-1) and Output 3 (3-4, 3-8).  

-On the other hand, the Project reviewed target timeframe of 2-1 and 3-1, which had been set once. It was 
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because of the suspension time for the Japanese Experts’ assignments from December 2016 till mid-January 

2017. The Project proposed modification of the said target timeframe from “January 2017” to “April 2017”.  

The proposal was accepted by the 3rd JCC. 

- The Project discussed with the C/Ps regarding the clarification of the “officials concerned (JCC members and 

Kinshasa provincial officials)” in the Project Design Matrix. Even the Project and the C/Ps had once agreed on 

the “officials concerned”, the C/Ps reconsidered and suggested the Project to include some representatives of the 

users such as Drivers Association, etc. In line with the discussion, it was agreed to revise as “people concerned 

(*JCC members (selected), Kinshasa provincial officials and other relevant people listed in the attachment)” The 

attachment shows the following members;  

      
Title Organization

1 Vice Cabinet Secretary 

2 Coordinator, Infrastructures Unit

3 Director General FONER (Fonds National d’Entretine Routier)

4 Director General Office des Routes (OR)

5 Director General Office des Voiries et Drainage (OVD)

6 Director General Bureau des travaux et construction (BTC)

7
Director General, Public Works and Water Supply
(RATPK)

8
Technical Advisor, Provincial Minister of Budget and
Public Works (Ministre Provincial du Budget et Travaux
Publics)

9
President (Association Congolaise des Ingenieurs Civils
du Congo)

Association of Civil Engineers of Congo

10 President (Corporation Nationale des Ingenieurs, BTP) National Construction Corporation

12 Professor x 2 people

14 Assistant Professor

15 Professor x 2 people

16 Assistant Professor

17 President Drivers Association

18 President Transporters Association

19 President Congo Enterprise Federation

Kinshasa Province

Ministry of Infrastructure, Public Works and Reconstruction

University of Kinshasa

National Institute of Building and Public Works

 
       

Concerning the user side, Drivers Association, Transporters Association, and Congo Enterprise Federation were 

invited to the 3rd JCC and will be done so for the rest of the JCC meetings. 

 

-As explained above, the Project proposed modifications of the following activity plans (Refer to the Monitoring 
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Sheet II); 

                 Output 1: 1.5 

           Output 2: 2.4, 2.5, 2.6, 2.7, 2.8 

                     Output 3: 3.1.2, 3.1.3, 3.2.1, 3.2.2, 3.2.3, 3.2.4, 3.2.5, 

                             3.3.1, 3.3.2, 3.3.3, 3.3.4, 3.3.5 

  

All those modifications were approved by the 3rd JCC. 

 

3-2 Other modifications on detailed implementation plan 

-N.A. 

 

4 Preparation of Gov. of the DRC toward after completion of the Project 

-N.A. 

 

II. Project Monitoring Sheet I & II 

See attached. 
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* The contents of the below are based on the planned activities during the target period of this particular 
monitoring (ref. to the Monitoring Sheet II for the timeframe of the respective activities).  

 

I. Summary 

1. Progress 

1-1 Progress of Inputs 

(1) The Japanese Side 1) A total of 9 JICA experts have been assigned for a sum of 45.16 Man/Month 

(M/M) out of 69.60 M/M, which will be the Project total assignment in the DRC. The target period 

for this assignment is from the commencement of the Project till the end of November 2017. The 

Expert in charge of “Road Inspection (Database 2)”, conducted a field monitoring for the 

equipment on his own initiative (the cost was borne by his company). 
 

(2) Members of 2 Working Groups (WG 1: Development of technical guidelines on the 

asphalt-paved (AP) road maintenance, WG 2: Conducting training on AP road inspection and 

asphalt pavement (APm) repair works) have carried out the respective activities. The WG 1 had 

meetings to discuss countermeasures for the comments on the draft technical guidelines (21, 28 

July 2017). While the WG 2 members received trainings as well as OJT on AP road inspection 

and APm repair works (Refer to “(2) 2-4 and (3) “, “1-2 Progress of Activities”).  

 

OJT on AP Road Inspection 
(Patching on Bd. Congo-Japon) 

OJT on APm Repair Works  
RN43 (Sampling)  

TO CR of JICA D. R. Congo Office 

 

PROJECT MONITORING SHEET 

 

Project Title: The Project for Capacity Development of Road Maintenance Management 

Version of the Sheet: Ver.4 （Term: 26 May 2017 –16 November 2017）  

Name: Mr. Nobuharu SHIMIZU  

Title: Leader/Road Maintenance Plan 

Prepared on 16 November 2017, Submission Date: 15 December 2017 
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(3) In view of efficient implementation, the Project has proposed collaboration with “Project for 

Urban Transport Master Plan in Kinshasa City (Master Plan Project)” under JICA, which has 

been conducting the traffic volume survey for about 40 sections (Refer to “(1) 1-4”, “1-2 Progress 

of Activities”).  

 

(4) Newspaper article (Le Pontentiel) on the road maintenance was published on 3 August 2017.  

The article says “Supervised by the “Office des Voiries et Drainage (OVD)”, the rehabilitation work 

was carried out for three days, from 24 to 26 July 2017.” This rehabilitation work was well received by 

the public and the article continues to mention the followings; “We are pleased after the rehabilitation 

of this section, and thank the authorities".  

 

 
 

 

 

(5) In order to enhance smooth operation and management of the Project, the Project monitoring in 
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charge, officials of the Congolese side and the Experts concerned gather to discuss the progress 

and the issues of the Project. The main representatives of the Congolese side are from 

Infrastructure Unit (Gestionnaire de Projet Transports, on behalf of Charge de Suivi-Evaluation), 

OR (Coordinator) and OVD (Logistic Director). With regard to the Project Design Matrix (PDM), 

several achievements (refer to the “1-2 Progress of Activities”), including the set timeframe, were 

reported while the rest of the indicators were reminded in order to fulfill those in a timely and 

proper manner. 
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1-2 Progress of Activities 

(0) Activities for the General Issues: 

- In line with the revised schedule for developing draft technical guidelines (prime activity of the 

Project), the Project activities have been marking a certain progress.  
 

- The 4th JCC meeting was held on 15 November 2017. 40 participants attended this meeting in total. 

Those participants are including the Advisor to the Minister of the Ministry of Infrastructure, 

Public Works and Reconstruction (MoIPWR), Director General of FONER (Fonds National 

d’Entretien Routier), Chief Resident Representative of JICA, Professors of Institut National du 

Bâtiment et des Travaux Publics, officials from Bureau d'études d'aménagement et d'urbanisme, 

Infrastructure Unit of MoIPWR , OR/OVD and others.  

 

   
 The 4th JCC 

 

Main topics presented in the 4th JCC: 

- Progress of the WG 1 and the Technical Advisory Group meetings on the technical guidelines on 

AP road maintenance 

- Database related issues 

- Outcomes of the trainings and OJTs 

 

- A series of meetings for the respective activities of the outputs 1, 2 and 3 had been arranged for this 

target period of the monitoring lead by each WG. 

 

- Activities on the public relations (PR) have been continued. In line with this, RTNC 

(Radio-Television Nationale Congolaise), TELE 7 and ACP (Agence Congolaise de Presse) came 

to the 4th JCC and reported this event. 

 

- The 3rd edition of the Project Newsletter has been uploaded on the JICA homepage (French version: 

https://www.jica.go.jp/project/drc/004/newsletter/index.html ) while JICA project site (website) of 

this Project has been updated on a regular basis. The 9th edition of the Project News of the JICA 

website was uploaded (https://www.jica.go.jp/project/drc/004/news/index.html ). The next update of 

the Project News is scheduled to be done in mid-November 2017. 
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- The Project has secured a link to the website of Infrastructure Unit since May 2017. The Project 

Newsletters of up to the 3rd edition have been uploaded to this particular site. 

(http://www.celluleinfra.org/index.php/publications/lettre-mensuelle-d-information-du-projet-pro-rout

es). 

 

(1) Activities for OP1: AP Road Maintenance Cycle is Established in OR and OVD with Clearly 

Defined Roles And Responsibilities in the Project Sites  

- As reported in the 1st Monitoring Summary, “1.1 Review of the current roles, responsibilities and 

work procedures for AP road maintenance of OR and OVD” has been jointly done by the 

Counterparts (C/Ps) and the JICA experts having series of discussions as well as site visits. This 

activity has been completed in July 2016. 

 

- “1-2: The most appropriate roles, responsibilities and work procedures for AP road maintenance of 

OR and OVD (Office des Voiris et des Drainages) in the project sites” have been in an application 

stage. The identified roles, responsibilities and work procedures for AP road maintenance of OR 

and OVD will be continuously applied throughout the Project period.  

 

- “1-3: The road network to be covered by the Project” has been defined (completed) as shown 

below.  

 

 Source: PDTK (Master Plan Project) 

- “1-4: The traffic volume survey on some sections of the defined road network” was conducted on 

the 20 June 2017 to start with, having collaboration with the “the Master Plan Project”. Prior to that, 

preparatory workshop (how to conduct the aforementioned survey) was organized on the 7 June 
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2017. Thereafter, some more traffic volume surveys with the Master Plan Project were 

implemented. To be specific, twice (3 sections) in July and six (6) times in August 2017. In July, 

traffic volume at Boulevard (Bd.) 30 juin, Bd. Congo-Japon and Bd. Matadi sections were 

surveyed. In total, 19 sections were covered. For each traffic volume survey, five (5) officials 

concerned of the Project were participated.  

 

- One of the “Objectively Verifiable Indicators” of Monitoring Sheet I has been set as follows; 

“1-1: Traffic volume survey is conducted on 2 sections by July 2017 for one time throughout the project 

period.” And this has been achieved (completed) as described above. 

 

- With regard to “1-5: An AP road maintenance plan FY 2018 of OR and OVD in the project sites”, 

OR and OVD have been preparing the respective FY 2018 plans, however, those plans, are not 

under the Project and have no base on the implementation/evaluation of the Project. For this, the 

priority should be given for them to acquire skills on how to obtain the data as well as to utilize it. 

Once the data is well utilized, economical operation of the road maintenance can be materialized, at 

the same time, the mid-term plan can be developed by predicting the road condition of near future. 

 

- Concerning “1-6: Elaborate budget FY 2018 necessary for AP road maintenance of OR and OVD 

in the project sites and proceed budget request”, the Project proposed modification of the plan to 

commence the activity in June 2018. And this proposal was accepted by the 4th JCC. Several 

delays such as developing database, which should be utilized for budget planning, etc. need to be 

overcome before this activity to be handled. 
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(2) Activities for OP2: Technical Guidelines on AP Road Maintenance are Developed 

- “2-1: Review the current AP road maintenance works of OR and OVD and analyze their problems 

in the Project sites” has been carried out based on the result of the interview, site observation and 

observation of the road maintenance as well as road repair sites (as reported in the 2nd Monitoring 

Summary, it has been completed). 

 

- As reported in the 2nd Monitoring Summary, “2-2: Collection and review of the current AP road 

maintenance manuals and technical guidelines” have been completed. 

 

- Likewise, “2-3: Establishment of the WG for developing technical guidelines on AP road 

maintenance (WG 1)” has been completed. 

 

- Regarding “2-4: Technical guidelines on AP road maintenance have been drafted and developed”, 

as reported in the 3rd Monitoring Summary, the WG1 members did final review of the draft 

technical guidelines, and the technical inputs by the Japanese Experts have been incorporated into 

the guidelines by the end of April 2017 (completed).  
 

- The WG 1 members reported the progress, and the draft guidelines were distributed in the 3rd JCC.  
 

- The completion timeframe of this particular activity is described in the “Objectively Verifiable 

Indicators” of Monitoring Sheet I; “2-1 Technical guidelines on AP road maintenance are drafted 

by April 2017”. Thus this activity has been completed within the given timeframe. 

 

- “2-5: Comments on “the contents of the draft technical guidelines” were collected starting from 

June 2017 and continued till July 2017 with English translation. Accordingly the countermeasures 

have been discussed among the WG1 members. Then discussion with the Technical Advisory 

Group (TAG) was organized on 22 September 2017 followed by 19 October 2017 and 3 November 

2017. This exercise will be continued for a couple of times thereafter. 
 

The TAG members are listed below; 

 

Title Organization 

Professors (2 people) Polytechnic Faculty, University of Kinshasa 

Head of Operation Polytechnic Faculty, University of Kinshasa 

Professors (2 people) National Institute of Building and Public Works 

Assistant  National Institute of Building and Public Works 

 

- The 1st TAG meeting: the countermeasures (revision) for the comments from the TAG and the other 
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concerned parties (The 3rd JCC invitees) on the 1st - 5th Chapters of the technical guidelines were 

presented by the WG1 members. The TAG and the WG1 members had detailed discussions in order 

to revise the draft technical guidelines.  
 

- The 2nd TAG meeting: In view of the 1st TAG meeting discussion, draft version of the 1st, 2nd, 3rd, 4th 

and 5th Chapters of the technical guidelines has been finalized. The rest of the draft Chapters (6th – 

11th) has been distributed to the TAG members. 

 

Discussions with the TAG and the WG1 Members 

 

- The 3rd TAG meeting: Prior to the 3rd meeting, the comments from the TAG members on the rest of 

the Chapters of the technical guidelines were shared with the WG1. During the course of the 3rd 

meeting, the countermeasures (revision) have been taken and they had further discussion on those. 

Accordingly, the draft technical guidelines from the 6th till 11th Chapters have been completed. 

 

- “2-6: AP road inspection in accordance with the drafted and revised technical guidelines” is 

underway. Evaluation of the procedure as well as outcomes of AP road inspection will be 

implemented sometime in February or March 2018. 

 

- “2-7: In order to “develop a database for accumulating the AP road inspection results”, the 

equipment (a camera to measure the road surface) was purchased and shipped to the DRC. A 

vehicle, which will be granted by JICA, to carry the said equipment is still under tax exemption 

procedure. Meanwhile, the existing vehicle has been temporary used to conduct trainings as well as 

inspection. However, this temporary vehicle is not always available. Moreover, due to the security 

reason, it is required to be escorted by the police when conducting inspection, the arrangements 

with the police is another concern, which is not always easy. 
 

- Database entry training has been provided, yet the data to process is lacking. Inspection and 

interpretation of data need to be improved. Currently the Expert is developing data input/analysis 

application of excel macro to follow up with these issues. 
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Database Entry Training OJT to Obtain Data 

 

- “2-8: With regard to the AP road maintenance and APm repair works in accordance with the drafted 

and revised technical guidelines”, those works have been undertaken through OJT referring to the 

said guidelines. The training/OJT participants were listed below.  

 

Participants List for Training on AP Road Inspection 

# Name Institution 

1 Christ NSIMBULU MASAMBA OVD 

2 Pierre WANET MUTUMOSI OR 

3 Jonathan MAYAMBA OR 

4 Albert MUINDILE MUTSHIPAYI OR 

5 Guylain LUZOLO TUKITALO OVD 

6 Victor KALONDA KAKALONDA OVD 

7 Chiristophe TSHIDIBI TSIMBOMBO LABO 

8 Eric DIOMBA PAMBU LABO 

9 Michel DINGANGA ACGT 

10 Pascal BULONGO PYANA  FONER 

11 Dominique NZUZI MASSAMBA BTC 

12 Timothe SUMALI OVD 

13 FIMPADIO MAMPUYA OVD 

14 AGIGBA ZONO OVD 

15 EWMBE NANDO OVD 

16 IMBOTO MABILA OVD 

17 MVUEZOLO TOLOMBA OVD 

18 MUKUDI KAZADI OR 

19 MURHULA GWA KASHEMWA OR 

20 MAKANDA TRIKASE OR 

21 BUKASA MUKENDI OR 

22 MOIKA NGBOLIKO OR 

A-200
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# Name Institution 

23 NKENDA MATONDO OR 

24 Patrick MBILA ESONG BTC 

25 Corneille MADIMBA MADIMBA BTC 

26 ESRHER MATUTALA  LABO 

 
Participants List for Training on APm Repair Works 

# Name Institution 

1 Rose BUKAWU KALUBI (Female) OVD 

2 Hélène SEKO MFUNDU (F) OR 

3 Déogratias NTAMBI KALULO OR 

4 Kady OLEKONYA KADIMA OR 

5 BWABWA MUKENDI OR 

6 LOMBOMBE NSUNDJU (F) OR 

7 Zacharie LANDAMO MADIATA OR 

8 Olivier MITSHABU KADIMA OVD 

9 Jean-Jacques KAWE LUMUMBA OVD 

10 NKUNGA MANSIANTIMA OVD 

11 Didier FATAKI KASONGO LABO 

12 DAKWA BEMBA OR 

13 Géorges MAKANDA TRIKASE OR 

14 Kevin BABAKA LELO ACGT 

15 Andy MPUTU ISSANZA OR 

16 Olga BANZA NGOIE (F) OR 

17 Eddy BONGONGO SOZANE OVD 

18 KYUNGU NTAMBI OR 

19 Jean BAWILI KAZINGUVU OR 

20 LOSHA KAZADI OVD 

21 MBOMA MAKASI BTC 

22 Jorluquin SANGI NKANZA OVD 

23 KHONDE MAKAYA OVD 

24 Narra KIMVULA MUDIMUNANGA OVD 

 

(3) Activities for OP3: AP Road Maintenance Skills and Knowledge of OR’s and OVD’s 

Technical Staffs are Improved in the Project Sites 

3-1: Training Plan for AP Road Inspection and APm Repair Works 

- “3-1-1: Establishment of the Joint Working Group for conducting trainings on AP road inspection 

and APm repair works” has been completed as reported in the 2nd Monitoring Summary. 

 

- “3-1-2: The plan of the trainings on AP road inspection and APm repair works” had been 

completed by the end of April 2017, which was the revised target time frame (as reported in the 3rd 

Monitoring Summary). 

 

- The completion timeframe of this activity is described in the “Objectively Verifiable Indicators” of 
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Monitoring Sheet I; “3-1: Training Plan is developed by April 2017”. Thus this activity has been 

completed within a given timeframe. 

 

- The Project considered introducing the training of trainers (ToT). The trainers of Congolese side 

have been nominated by the C/Ps. However, the results of the baseline survey were moreover 

similar scores for both the trainers and the trainees, even at some points, the scores of the trainees 

were higher than those of the trainers. Given the fact that the Congolese expected trainers’ huge 

challenges, the Project has re-considered the ToT scheme to be suspended, at least for the time 

being. 

 

- “3-1-3: Candidate sites for the trainings on AP road inspection and APm repair works” on the 

OVD road had been confirmed as reported in the 3rd Monitoring Summary. On the other hand, 

that of OR road was pending since the BTC (Bureau des Travaux et Construction) maintenance 

budget related matter needed to be cleared. Currently it has been determined that the National 

Route (NR) 1 is the training site for OR as shown below. 
 

- Different candidate sites for the remaining trainings may be identified so as to make the trainings 

more meaningful. 
 

 

  

3-2: Trainings on AP Road Inspection: 

- “3-2-1: The initial baseline survey on the training participants’ skills and knowledge of AP road 

inspection” was conducted on the 14 June 2017. Prior to that, the baseline survey for the main 

C/Ps was organized last year for the trial basis. The said survey will be arranged 2 more times. 
 

Out of 30 questions, only 2 questions were marked 100% as correct answers for the initial 

baseline survey. The average rate of correct answers was 45.9%, and the worst rate was 8% 

followed by 13 %.  

Candidate sites for trainings 
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Baseline Survey Accuracy Rate by Each Question 

 

- “3-2-2: Lectures on AP road inspection” have been organized 3 times so far focusing on the 

inspection by using the equipment as explained below. 

1) The equipment was first used for the Project: May 2017 

2) Confirmation of the actual situation on the ground followed by the brush up training: August 

2017 

3) The 2nd round of brush up training: October 2017 
 

- The above 3) was conducted due to the fact that the trainings on how to use the equipment and 

crack interpretation have not been well acquired by the majority of the trainees. 

 

Lectures in August 2017 

 

- “3-2-3: Initial OJTs on AP road inspection at the selected sites in the project sites” have been 

conducted on NR 1/NR 43 for OR and Poids-Lourds/30 Juin for OVD. However, given the 

situation addressed above 3-2-2, it requires inspection and crack interpretation trainings to be 

redone. The 2nd and the 3rd OJTs will be organized sometime during the 1st and the 2nd Quarters of 

2018. 
 

- The training received participants not only from the WG 2 members but others from OR, OVD, 

BTC, LABO, ACGT (Agence Congolaise des Grands Travaux) and FONER, which make up to 
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73 participants. 

RN 43 Poids-Lourds 

 

- “3-2-4: The initial end line survey on the training participants’ skills and knowledge of AP road 

inspection” will be organized in between January and February 2018. The 2nd and the 3rd end line 

surveys will be implemented as scheduled (March 2018 and June 2018 respectively).  

 

- “3-2-5: AP road inspection through trial implementation of the drafted technical guidelines by the 

training participants” has been pending since the inspection data is lacking (Refer to 2-7, (2), 1-2 

Progress of Activities). 

 

3-3: Training on APm Repair Works 

- “3-3-1: The baseline survey on the training participants’ skills and knowledge of APm repair 

works” was organized on the 11 September 2017 for the second time after the initial ones taken 

on the 17th/29th August 2017.  

 

- “3-3-2: Lectures on APm repair works” of the second session were organized from August 2017 

till September 2017. 

 

Lectures 
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- “3-3-3: The OJTs on APm repair works at the selected sites in the project sites” were 

implemented in August, September and November 2017 for the initial stage. After 3-day OJTs 

held on 8-10 November, the review meeting was set on 14 November 2017. 

 

OJT Review Meeting 

 

During the course of the OJTs, some LABO works were arranged. For instance, experiments on 

the relation between the density/temperature of the asphalt were implemented on 10 November 

2017 for the purpose of the asphalt temperature control.  

 

 
One of the LABO works (experiment on density/temperature of asphalt) 

 

- “3-3-4: The end line survey on the training participants’ skills and knowledge of APm repair 

works” will be implemented in mid-November 2017. 

 

- “3-3-5: In line with the APm repair works through trial implementation of the drafted technical 

guidelines by the training participants”, general review on the initial stage of the OJTs was done 

in September 2017. In view of the raised issues at the general review, the OJTs will be continued 

for the betterment of the current situation of the concerned officials. 
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1-3 Achievement of the Project Purpose and Outputs 

- Achievements are shown in the achievement column of the Monitoring Sheet II. 

 

1-4 Changes of Risks and Actions for Mitigation 

- After the 2nd monitoring, the similar concern remains on the Presidential election related matter. 

Depending on the situation in the country, specifically in Kinshasa, the Experts’ assignments may 

be affected as previously experienced.  
 

- At the same time, rather minor yet disturbing movements have been frequently happening in 

Kinshasa. In fact, on the day that the 4th JCC was held, political demonstration was announced 

and it was assumed that organizing the 4th JCC might not be feasible. Fortunately, the said 

demonstration related matter did not affect the JCC; however, this kind of incidents may occur 

any time in this country. The Project needs to keep abreast of those issues. 
 

- In spite of some delays and modification of the plans including the issues in line with the 

aforementioned situation, the Project as a whole has been putting efforts to complete the entire 

planned activities. At this stage, the Project expects to accomplish all those, but if the security 

situation worsens in coming months, there may be necessity to amend respective Experts’ 

assignments, and also to reschedule the timing of organizing the remaining JCCs. 

 

1-5 Progress of Actions undertaken by JICA 

- Necessary support and suggestions to the Project have been continuously provided. 

 

1-6 Progress of Actions undertaken by the Gov. of the DRC 

-  Even with a certain delay with consecutive reminder by the Project, the Gov. of the DRC side’s 

responsive roles, including budget allocation, have been played gradually. The Project has been 

observing some improvements of the Congolese side actions. 

 

1-7 Progress of Environmental and Social Considerations (if applicable) 

- These issues are not directly applicable to the Project. However, the contents of the draft 

technical guidelines include environmental issues, for instance, consideration of the roadside 

environment, specifically noise and vibration matters.  
 

- At the same time, the road maintenance itself is a significant source of environmental protection. 

The Project will support such initiative of the Congolese side throughout the Project. 

 

1-8 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if applicable) 

- These issues are also not directly applicable to the Project, yet the roads are for the entire citizens, 

which certainly include men and women, children, economically vulnerable people and so on.  
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- On the other hand, the Project has been securing female participation of the Project as trainees. 

Their capacity will be also enhanced through the trainings/OJTs under the Project. 

 

1-9 Other Remarkable/considerable Issues Related/affect to the Project (such as other JICA’s 

projects, activities of counterparts, other donors, private sectors, NGOs, etc.) 

- The Project has met with the Organization for Equipment of Banana-Kinshasa (OEBK), which is 

responsible for Matadi Bridge in terms of maintenance. The Project has been utilizing the shared 

experiences of OEBK as a reference for its implementation.  
 

- As stated in “(3), 1-1 Progress Inputs, I Summary” and “(1-4), (1), Progress of Activities”, 

collaboration between 2 JICA projects, namely Master Plan Project and this Project, have been  

strengthened, and such holistic approach is expected to contribute to the improvement of the 

Road Transport Sector of DRC as a whole.   

 

2. Delay of Work Schedule and/or Problems (if any) 

- As explained in “1-4” above, there are some foreseeable risks due to the security reason. If the 

security situation worsens, the OJTs and the other activities on sites may be suspended, which 

would affect the progress of the Project. 

 

3. Modification of the Project Implementation Plan 

3-1 PDM and PO 

- As explained above “1-6 (1)”, “1-2 Progress Activities”, the Project proposed modification of the 

implementation schedule of the following activity (Refer to the Monitoring Sheet II); 
  

          Output 1:1-6 “Elaborate budget FY 2018 necessary for AP road maintenance of OR and 

OVD in the project sites and proceed budget request” 
 

- Initially it was planned to commence from October 2017 till mid-May 2018, and modified to do 

so from June till October 2018.  And the said modification was approved by the 4th JCC. 

 

3-2 Other Modifications on Detailed Implementation Plan 

- N.A. 

 

4. Preparation of Gov. of the DRC Toward after Completion of the Project 

- N.A. 

 

II. Project Monitoring Sheet I & II 

See attached. 
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TO CR of JICA D. R. Congo Office 
 
 
 
 
 

PROJECT MONITORING SHEET 
 
 
 
 
 
Project Title:  
 
The Project for Capacity Development of Road Maintenance Management 
 
 
Version of the Sheet: Ver. 5 （Term: 17 November 2017 –8 June 2018） 
 
 
 

Name: Mr. Nobuharu SHIMIZU  
 

Title: Leader/Road Maintenance Plan  
 
 

Prepared on 10 June 2018, Submission Date: 18 July 2018 
 
 
 
 
 
 
The contents of the below are based on the planned activities during the target period of this particular monitoring 
(ref. to the Monitoring Sheet II for the timeframe of the respective activities).  
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0. General Information 

0-1. Implementation Agency 

Office des Routes (OR) and Office des Voiries et Drainage (OVD) 

 

0-2. Target Group 

Technical staffs of headquarters and Kinshasa provincial offices of OR and OVD 

 

03. Project Period 

June 2016 - October 2018→Jan. 2019 

 

0-4. Project Site 

Kinshasa city and the surrounding area 

 

0-5. Overall Goal 

Maintenance condition of the asphalt-paved (AP) roads is improved in the capital city, Kinshasa, 
and it's suburb  

 

0-6. Project Purpose 

AP road maintenance capacity of OR and OVD in the project sites is developed 

 

0-7. Reporting 

The following documents/reports will be developed under the Project. 

 
 Report Status Notes 

1 Monitoring Sheet Ver.1 Submitted on 13July 2016 1st JCC: 6 Jul. 2016 

2 Monitoring Sheet Ver.2  Submitted on 19 December 2016 2nd JCC: 8 Nov.2016 

3 Monitoring Sheet Ver. 3 Submitted on 26 June 2017 3rd JCC: 25 May 2017 

4 Monitoring Sheet Ver. 4 Submitted on 15 December 2017 4th JCC: 15 Nov. 2017 

5 Monitoring Sheet Ver. 5 To be submitted 5th JCC: 5 June 2018  

6 Monitoring Sheet Ver. 6 To be submitted  6th JCC: 6 Nov. 2018 (scheduled) 

7 Project Completion Report  To be submitted  By Mar. 2019 (Draft Completion Report: by 
Feb 2019)
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I. Summary 

1. Progress 

1-1 Progress of Inputs 

(1) JICA Experts 

The Japanese Side 1) A total of 9 JICA experts have been assigned for a sum of 56.35 Man/Month 
(M/M) out of 69.60 M/M, which will be the Project total assignment in the DRC. The target period 
for this assignment is from the commencement of the Project till the mid-June 2018.  

Ver. 5) 

The Expert in charge of “Road Inspection (Database 2)”, conducted a field monitoring and training 
for the equipment after arrival of the purchased vehicle. 

Some assignments (1.66 MM) of Coordinator has been shared to Ms. Saito.  

Below shows her schedule on site;)10 Feb.- 6 Mar. 2018, 2)16 Jul.- 9 Aug., 2018 

Prevention of delay of respective activities is very much crucial, in particular, database 
development and OJT on construction supervision as key activities. 

Adding an Expert (Ms. Saito), who has experiences on assisting counterparts under the similar 
circumstances, would help smooth implementation of the said activities. At the same time, 
coordination work should be handled in harmonized manner by both Experts. 

 
(2) Congolese Side 

Ver. 1) 

1) Counter personnel were identified. The Chairperson from the Ministry of Infrastructures and 
Public Works (MIPW), the Coordination Secretary from the Cellule Infrastructures, MIPW, and 
the Vice Chairperson from Fonds National d’Entretien Rouiter (FONER) were officially 
positioned. Also the Project Managers and the Deputy Project Managers as well as the 
administrative personnel of both sides are in position. Moreover, an official who is in charge of 
monitoring and evaluation for Cellule Infrastructures was assigned to oversee monitoring and 
evaluation for the Project, and will work with the JICA expert. 

2) Furnished office space was provided with necessary utilities. 

3) Administrative and operational costs were shouldered as required, specifically during the initial 
stage. 

 

Ver. 2) 

Members of two (2) Working Groups (WG, 1: Development of technical guidelines on AP road 
maintenance, WG 2: Conducting training on AP road inspection and APm repair works) have been 
identified and commenced respective activities as explained in “1-2 Progress of Activities (2) 2-3 
and (3) 3-1-1.” 

 

Ver. 3) 

1) Members of WG 1/WG 2 have been contributing to carry out the respective activities. WG 1 
had 31 meetings in total while the WG 2 had a kick off meeting in early November 2016 
followed by 6 other meetings (as of 25 May 2017. Refer to “1-2 Progress of Activities (2) 2-4 
and (3)”). 

2) Training for the counterparts (C/Ps) was held in Japan from 4 May 2017 till 22 May 2017 
(including traveling time and weekends). 8 personnel were dispatched to Japan to participate 
in the training program as shown below; 
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 Participants: 

 Name Title Organization 

1 Mr. Pierre WANET MUTUMOSI Head of Brigade 901 
(Kinshasa) 

OR 

2 Mr. Jean Paul MAVUNGU SOKANA Database Expert OR/Headquarters 

3 Mr. Timothee SUMAHILI Technical Director, Kinshasa 
Province 

OVD 

4 Mr. Leon MUTOMBO Head of Evaluation OVD 

5 Mr. Pascal BULONGO Provincial Director  FONER (Fonds National d’Entretine Routier) 

6 Mr. Willy MONDA TONA Head of Division BTC (Bureau des traveaux et construction) 

7 Mr. Fils ZENGA MBALA Head of Service BTC 

8 Mr. Chocquet N’DOBE di SOKI Coordinator  PRCMR (Projet de renforcement de capacités 
sur la maintenance de routes) 

 

 Training Program: 

May a.m. p.m. Remarks 

8 (Mon.) Briefing Orientation, Visit to ISEC office - 

9 (Tue.) Road maintenance method Safety management measures Lecture 

10 (Wed.) Move to Osaka  Outline of Hanshin Expressway  Lecture 

11 (Thur.) General road maintenance  Maintenance information management Lecture 

12 (Fri.) Akashi Kaikyo Bridge, Akashi Kaikyo Bridge 
Exhibition Center, Maiko Marine Promenade  

Return to Tokyo Site visit 

13 (Sat.) Preparation on the training report - 

14 (Sun.) Off - 

15 (Mon.) Pavement restoration work, Kayama District, Saitama Lecture, site visit

16 (Tue.) Road inspection method Demonstration on the road inspection Lecture, site visit

17 (Wed.) Construction machine factory Construction machinery Site visit, lecture

18 (Thur.) JICA technical cooperation projects Preparation on the training report Lecture 

19 (Fri.) Presentation on the training report Training evaluation - 

 

 Some feedback from the participants: 

- In general, the training program was well received by the participants. Particularly, majority of 
the participants considered the lecture on the “safety management measures” was the most useful 
subject amongst others followed by the “database” (lecture on the “road inspection method”). At 
the same time, the participants have become fully aware of the importance of the safety for the 
workers at the construction site to conduct road maintenance properly. 

- On the other hand, considering the actual situation back home, the participants commented the 
following subjects to be included in order to make the training more appropriate and meaningful;  

- Monitoring on the road projects 

- Quality control, etc. 

- The participants have committed action to be taken as follows; 

- Report to the senior managements what they have learned and experienced through the 
training so as to strengthen the partnership with JICA, and improve the situation of the DRC 

- Implement AP road maintenance by utilizing the technical guidelines which have drafted by 
the Project 

- Share what they have learned with the other engineers, and train them 

- Organize workshops/seminars 

- Comply with the methods, etc. 
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3) The budget for the traffic volume survey was finally approved by the Congolese side however, 
budget execution has been taking rather too long and timing of it is very much uncertain, which 
may affect the activity of the Project. In view of smooth implementation of the project, the 
Project has proposed collaboration with “Project for Urban Transport Master Plan in Kinshasa 
City (Master Plan Project)” under JICA, which has a plan to conduct traffic volume survey for 
about 40 sections (Refer to “1-2 Progress of Activities (1) 1-4”). 

 

Ver. 4) 

1) Several activities of the WG 1 and WG 2 have been carried out by each WG members. The WG 
1 had meetings to discuss countermeasures for the comments on the draft technical guidelines 
(21, 28 July 2017). While the WG 2 members received trainings as well as OJT on AP road 
inspection and APm repair works (Refer to “(2) 2-4 and (3) “, “1-2 Progress of Activities”).  

2) In view of efficient implementation, the Project has proposed collaboration with “Project for 
Urban Transport Master Plan in Kinshasa City (Master Plan Project)” under JICA, which has 
been conducting the traffic volume survey for about 40 sections (Refer to “(1) 1-4”, “1-2 
Progress of Activities”).  

3) Newspaper article (Le Pontentiel) on the road maintenance was published on 3 August 2017. 
The article says “Supervised by the “Office des Voiries et Drainage (OVD)”, the rehabilitation 
work was carried out for three days, from 24 to 26 July 2017.” This rehabilitation work was 
well received by the public and the article continues to mention the followings; “We are pleased 
after the rehabilitation of this section, and thank the authorities".  

4) In order to enhance smooth operation and management of the Project, the Project monitoring 
in charge, officials of the Congolese side and the Experts concerned gather to discuss the 
progress and the issues of the Project. The main representatives of the Congolese side are from 
Infrastructure Unit (Gestionnaire de Projet Transports, on behalf of Charge de Suivi-
Evaluation), OR (Coordinator) and OVD (Logistic Director). With regard to the Project Design 
Matrix (PDM), several achievements (refer to the “1-2 Progress of Activities”), including the 
set timeframe, were reported while the rest of the indicators were reminded in order to fulfill 
those in a timely and proper manner. 

 

Ver. 5) 

1) WGs: 

From December 2017 till May 2018, 21 WG 1 meetings were held. The below shows the 
number of participants for the respective meetings;  

 

Likewise, WG 2 organized meetings and implemented their activities as shown below; 
 

ST NO. DATE WG1 PARTICIPANTS
1 2017/12/1 6
2 2017/12/8 6
3 2017/12/14 9
4 2017/12/15 3
5 2017/12/18 3
6 2017/12/20 4
7 2017/12/21 4
8 2017/12/29 5
9 2018/1/22 3
10 2018/1/23 3
11 2018/1/24 3
12 2018/1/25 3
13 2018/1/26 3
14 2018/1/29 3
15 2018/2/1 3
16 2018/2/6 3
17 2018/2/9 4
18 2018/2/21 3
19 2018/2/22 4
20 2018/4/26 10
21 2018/5/3 8

Clarification and some
observations on

Revision of manual in
relation to the TAG
comments
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WG 1: Discussion on the Revision of Draft Technical Guidelines WG 2: Road Inspection Data Processing 

2) The second round of the training in Japan was held from 14 May 2018 till 25 May 2018. The 
participants of the said training were shown below; 

ST NO. DATE WG2 PARTICIPANTS
1 2017/12/27 11
2 2018/12/28 8
3 2018/1/25 6
4 2018/1/26 7
5 2018/2/14 Inspection 17
6 2015/2/15 Inspection and datase development 23
7 2018/2/16 Inspection 22
8 2018/2/19 8
9 2018/2/20 7
10 2018/2/21 10
11 2018/2/27 4
14 2018/3/5 7
15 2018/3/6 7
17 2018/3/8 8
18 2018/3/13 12
19 2018/3/14 14
20 2018/3/15 15
21 2018/3/16 10
22 2018/3/19 10
23 2018/3/20 8
24 2018/3/21 14
25 2018/3/22 13
26 2018/3/23 7
27 2018/3/26 5
28 2018/3/27 6
29 2018/3/28 10
30 2018/3/29 11
31 2018/3/30 15
32 2018/4/3 14
33 2018/4/4 15
34 2018/4/5 15
35 2018/4/6 14
36 2018/4/10 9
37 2018/4/11 10
38 2018/4/12 14
39 2018/4/13 11
40 2018/4/14 11
41 2018/4/28 5
42 2018/4/29 5
43 2018/4/30 5
44 2018/5/3 3
45 2018/5/4 4
46 2018/5/5 6
47 2018/5/6 3
48 2018/5/7 6
49 2018/5/8 6
50 2018/5/9 7
51 2018/5/11 3
52 2018/5/14 4
53 2018/5/15 4
54 2018/5/16 3
55 2018/5/18 3
56 2018/5/19 3
57 2018/5/21 Inspection and database development 3

Data processing

Inspection vehicle setting

Inspection vehicle setting and
inspection

Inspection and database development

Palse line, destance calibration,
inspection mannual development and
data processing mannual development

Inspection and database development

Inspection and database development

Data processing

Inspection and database development

Inspection and datase development
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 Participants: 

 Name Title Organization 

1 Mr. Jonathan MAYAMBA UMBI Operation Manager OR/DG 

2 Mr. Albert MUINDILE MUTSHIPAYI Site Supervisor OR/DPK 

3 Mr. Rudy ALONDA KYATANGALWA Research Engineer OR/LNTP 

4 Mr. Guylain LUZOLO TUKITALO Operation Manager OVD/DPK 

5 Mr. Victor KALONDA Ka KALONDA Brigade Chief OVD/DPK 

6 Mr. Dominique NZUZI MASSAMBA Head of Research and Expertise Department BTC 

7 Mr. Joseph MASISA Monitoring, Works and Equipment Chief FONER 

8 Mr. Mao NTUMBA MULUME  Chief of Service ACGT 

 

It was very much meaningful to have the participants from several other concerned 
organizations apart from OR/OVD. For instance, with regard to the AP road maintenance plan, 
budget issue is crucial. Since the official from FONER has also participated in the training in 
Japan, information on the budget flow was shared with the Project smoothly. As such, 
communication amongst the concerned parties has been strengthened.  

 

 Training Program: 

May a.m. p.m. Remarks 

14 (Mon.) Briefing Orientation, Visit to ISEC office - 

15 (Tue.) Road maintenance method Safety management measures Lecture 

16 (Wed.) Road administration Road maintenance cycle Lecture 

17 (Thur.) Pavement technology which contributes to 
environmental improvement 

Road inspection method Lecture 

18 (Fri.) System introduction Demonstration on road inspection Lecture, demonstration

19 (Sat.) Off - 

20(Sun.) Off - 

21 (Mon.) Furukawa maintenance work  Site visits in Tokyo  Site visit 

22 (Tue.) Facility observation at Public Works Research 
Institute 

Road conservation Observation, lecture 

23 (Wed.) Factory/material observation  Construction machinery Site visit, lecture 

24 (Thur.) Technical cooperation projects,  
Civil engineering session Q & A 

Preparation on the training report Lecture 

25 (Fri.) Presentation on the training report Training evaluation - 

 

 Some feedback from the participants: 

- The training program was well received by the most of the participants. They consider the 
following subjects as very much useful amongst others; “Safety management measures”, “Road 
maintenance method”, “Road administration”, “Pavement technology which contributes to 
environmental improvement” and “Road inspection”. 
Some of the reasons behind of the above views were; 1) It can be directly applied back home; 2) It 
will be one of the main recommendations to the organization that the participants belong to; and 3) 
It can be a significant source to develop mid and long term maintenance/repair plans, and so forth. 

- The participants commented the following subjects should have been included in the program; 
1) Asphalt road pavement repair work (site inspection); 2) Quality management; and 3) Bridge 
maintenance and repair works, etc. 

- The participants have committed action to be taken as follows; 
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- Sensitization and awareness raising on road maintenance 

- Development and execution of maintenance plan 

- Establishment of monitoring system on road maintenance 

- Securing system that allows local governments’ direct intervention on road maintenance, as 
well as to encourage private sector participation 

- Recommendation on safety management training and work style reform 

 

Training in Japan (at JICA Tokyo International Center) 
 

3) As it has been done so, prior to the JCC, meetings with the C/Ps on the monitoring related issue 
were organized. Participants from the Congolese side were regular faces; a person in charge of 
monitoring (Infrastructure Unit), and representatives from OR (Coordinator) /OVD (Logistic 
Director). Discussion on the progress (achievements) made so far, challenges and issues as well 
as un-achieved activities, etc. were held. At the same time, the Project Design Metrix (PDM) 
was reviewed and reminded the remaining indicators which needs to be fulfilled. The details 
are explained in below “Progress of Activities”. 

 

Congolese Side Representatives Presentation on the Monitoring Results 
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1-2 Progress of Activities 

(0) Activities for the General Issues: 

Ver. 1) 

1) A Kick-off meeting was held on 8th June 2016 in order to obtain more understandings of JICA 
project and to comprehend function of the concerned parties of the DRC side. 

- A preparatory meeting for the 1st Joint Coordination Committee (JCC) and several other 
follow up meetings were held starting from 29th June 2016 till right before the 1st JCC. 

2) Current situation has been carefully observed so as to identify the contents of the baseline 
survey to fix the Performance Indicators, which remain unset in the Project Design Matrix 
(PDM). Once the contents were determined, the baseline survey will be conducted and the 
survey results will be analyzed accordingly. 

3) The counterparts (C/Ps) and the JICA experts conducted several site visits, for instance, RN 1, 
RN 4) and RP 118 which are under the supervision of OR. Likewise, Av.Victoire, Av. Cambela, 
Bld. Sedwe, Av.Poids Lourds, and etc. were visited by the JICA exerts guided by the OVD C/Ps. 
These exercises led the JICA experts to understand the actual situation on the ground. 

 

Ver. 2) 

1) Over all progress of the project activity is more or less as planned. 

2) 2nd JCC was organized on 8 November 2016 having the Working Group members, and total 
number of the participants for the 2nd JCC was 47. The Congolese side took initiative to lead 
the meeting and discussions went on. However, there may be some room for improvement in 
terms of time management. 

3) A series of meetings in line with each activity had been organized for outputs 1, 2 and 3 during 
this target period of the monitoring.  

4) Establishment and operation of the web site are in progress. Project site of JICA HP and 
Infrastructure Unit HP have been updated from time to time. Project Newsletter recorded 2nd 
edition so far. On the other hand, the Project has issued a request letter to OR in Aug. 2016 to 
include the Project information on their website. However, so far no response has been made 
by the OR. The Project will follow it up with this matter and try to materialize it in near future. 

 

Ver. 3) 

1) A key activity, which is to develop a draft version of technical guidelines, has been marked 
approximately 6 months delay. Series of activities had planned in accordance with the said 
guidelines which had affected the progress of the other related activities. The Project had 
reviewed the planned schedule and proposed modification of the concerned activity plans. The 
proposal was approved by the 3rd JCC meeting. Currently, the Project has clear picture of the 
progress management and activity implementation.  

2) 3rd JCC meeting was organized on 25 May 2017. Totally, 44 participants attended this meeting, 
having African Development Bank, and Transporters Association, etc.  

3) A series of meetings in line with the respective activity of the outputs 1, 2 and 3 had been 
organized for this target period of the monitoring lead by the WGs. 

4) Activities of the public relations (PR) have been on going. 2 radio stations came to report on 
the 3rd JCC. The 3rd edition of the Project Newsletter is under preparation while JICA project 
site (website) of this Project has been updated on a regular basis. The 6th edition of the Project 
News of the JICA website was uploaded in April 2017.  

5) The Project has secured a link to the website of Infrastructure Unit of Ministry of Infrastructures, 
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Public Works and Reconstruction (former Ministry of Infrastructures and Public Works). The 
Project Newsletters of 1st and 2nd edition are going to be uploaded shortly. 

 

Ver.4) 

1) In line with the revised schedule (initial schedule was revised at the time of the 3rd Monitoring) 
for developing draft technical guidelines (prime activity of the Project), the Project activities 
have been marking a certain progress.  

2) The 4th JCC meeting was held on 15 November 2017. 40 participants attended this meeting in 
total. Those participants are including the Advisor to the MoIPWR, Director General of 
FONER, Chief Resident Representative of JICA, Professors of Institut National du Bâtiment et 
des Travaux Publics, officials from Bureau d'études d'aménagement et d'urbanisme, 
Infrastructure Unit of MoIPWR, OR/OVD and others 

3) A series of meetings for the respective activities of the outputs 1, 2 and 3 had been arranged for 
this target period of the monitoring lead by each WG. 

4) Activities on PR have been continued. In line with this, RTNC (Radio-Television Nationale 
Congolaise), TELE 7 and ACP (Agence Congolaise de Presse) came to the 4th JCC and reported 
this event. 

5) The 3rd edition of the Project Newsletter has been uploaded on the JICA homepage (French 
version: https://www.jica.go.jp/project/drc/004/newsletter/index.html) while JICA project site 
(website) of this Project has been updated on a regular basis. The 10th edition of the Project 
News of the JICA website was uploaded  
(https://www.jica.go.jp/project/drc/004/news/index.html). The next update of the Project News 
is scheduled to be done in mid-November 2017. 

6) The Project has secured a link to the website of Infrastructure Unit since May 2017. The Project 
Newsletters of up to the 3rd edition have been uploaded to this particular site. 
(http://www.celluleinfra.org/index.php/publications/lettre-mensuelle-d-information-du-projet-
pro-routes). 

 

Ver. 5)  

1) With regard to the 4th JCC, newspaper article was uploaded on the website as below; 

https://www.digitalcongo.net/article/5a0d9838f84d560004a0cb4f 
The headline states “Government is satisfied with JICA’s support for the elaboration of the 
manual of the road maintenance”, and the article also covered overall project outlines including 
main concerned parties. 

2) The 5th JCC, which dated 5 June 2018, had 55 participants in total.  

Apart from the main organizations concerned, such as OR, OVD, MIPW, FONER, etc., 
representatives from Delegation of the European Union (DUE), Office of Development Studies 
and Urban Planning(BEAU), Department of Road and Bridge (DEP), Public Works 
Infrastructure (TPI) and National Corporation of Building and Public Works Engineers (CNirs 
BTP) were joined. 

Main agenda of the JCC were 1) Progress of Road Inspection (current situation of database 
development included); 2) Training in Japan (Action Plan, etc.); and 3) Towards the final stage 
of the Project. 
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Presentation on the Progress of Road Inspection Presentation on the Training in Japan 
 

3) Project News of JICA HP has been uploaded for 12 times so far, and new article was submitted 
to the JICA Headquarters early May 2018. The 4th edition of News Letter (in French) was also 
submitted to JICA HQs in mid-March 2018. The next update of the Project News is going to 
be around mid-June 2018. The expected contents will be “Training in Japan” and “the 5th JCC”. 

 

Progress of the planned activities is described as follows. 

(1) Activities for OP1: Asphalt paved (AP) Road Maintenance Cycle is Established in OR and 
OVD with Clearly Defined Roles And Responsibilities in the Project Sites  

1.1 Review the current roles, responsibilities and work procedures for AP road maintenance of OR 
and OVD and analyze their problems in the project sites: Completed in July 2016. 

Ver. 1)  

This Activity has been jointly done by the C/Ps and the JICA experts having series of discussions 
and site visits. The major findings are as follows; 1.Majority of the staff who are involved in the 
AP road maintenance work have not enough working experiences and knowledge, 2. The existing 
inspection system for the road damage has room for improvement, 3.Similarly the inspection 
reporting format has room for improvement. 

 

1-2 Identify the most appropriate roles, responsibilities and work procedures for AP road 
maintenance of OR and OVD in the project sites:  

Ver. 1) 

The above has been gradually identified based on the analysis of the above findings (problems), 
and those will be applied throughout the project period. 

Ver. 2) 

These activities have been identified and those will be continuously applied throughout the Project 
period. Needless to say, OR and OVD are the main actors for this particular Project while 
Infrastructure Unit oversees the overall implementation, and FONER is a road maintenance budget 
authority. All concerned parties play respective roles in line with the AP road maintenance cycle.  

 

Assessment Condition of damage 

A Fine condition (no damage) 

B Minor damage but no problem for smooth traffic 

C Minor damage but no hindrance to the traffic (repair works required within 5 years) 

D Large-scale damage but no hindrance to the traffic (repair works required within 1 year) 

E Large-scale damage to hinder the traffic (emergency restoration required) 
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Ver. 3)-5) 

This activity has been in an application stage. The identified roles, responsibilities and work 
procedures for AP road maintenance of OR and OVD will be continuously applied throughout the 
Project period. 

 

1-3 Define the road network to be covered by the project: Completed in August 2017.  

Ver. 1) 

Will be defined” by the end of September 2016. 

 

Ver. 2) 

The C/Ps have conducted site observation at the OR roads and OVD roads respectively. This task 
is aimed to be completed sometime in between January to March 2017. 

 

Ver. 3) 

It has been defined having lists of the respective target areas from OR and OVD. It was initially 
planned to complete it by the end of September 2016. In an actual situation, it had prolonged till 
May 2017. Involving 2 different organization (OR and OVD) takes much more time than expected. 
And coordination between them is also a demanding issue. This is one of the “lessons learned”, 
and the Project has taken notes on this matter. 

 

Ver.4)  

The road network to be covered by the Project” has been defined (completed) as shown below.  

Daily inspection

Periodic inspection

Emergency inspection

Planning/
Securing budget

Inspection

Database Recording Measurement Diagnosis

Situation observation

Study of measurement works

Repair history

Design/Cost estimation/
Procurement

Construction (supervision)

Damage
assessmentA/B

D/E
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1-4 Conduct traffic volume survey on some sections of the defined road network: Completed in 
August 2017.  

Ver. 1)  

- 

 

Ver. 2) 

This activity is currently suspended. The C/Ps are facing difficulty to deal with such activity 
because of the budget constraint. The Project has inquired this issue to the Infrastructure Unit 
seeking for support to materialize the survey. Currently, the Infrastructure Unit is considering 
sending a request letter to Agence Congolais des Grands Travaux (ACGT) to secure some funds. 
However, in order to do so, determination of target area for the survey is required. 

 

Ver. 3) 

1) This activity is expected to be conducted by the end of July 2017, having collaboration with 
the “the Master Plan Project”. The Project C/Ps from OR and OVD together with the Japanese 
Experts will be joining the Master Plan workshop on induction of the traffic volume survey 
followed by the actual survey on the ground. Accordingly, collected data from the survey will 
be analyzed. OR and OVD C/Ps will take parts in the whole set of traffic volume survey, and 
the C/Ps are expected to acquire knowledge and skills on this. Out of total target sections of the 
said survey under the Master Plan Project, at least 2 sections (one for OR and the other for 
OVD) for the Project related sites will be covered. 

2) Upon completion of the draft guidelines, “1-5: An AP road maintenance plan FY 2018 of OR 
and OVD in the project sites” has started to be developed. Initial plan was to begin this activity 
from November 2016. Therefore, the Project proposed modification of the activity schedule.  

 

Ver.4) 

1) This activity was conducted on the 20th June 2017 to start with, having collaboration with the 
“the Master Plan Project”. Prior to that, preparatory workshop (how to conduct the 
aforementioned survey) was organized on the 7th June 2017. Thereafter, some more traffic 
volume surveys with the Master Plan Project were implemented. To be specific, twice (3 
sections) in July and 6 times in August 2017. In July, traffic volume at Boulevard (Bd.) 30 juin, 
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Bd. Congo-Japon and Bd.Matadi sections were surveyed. In total, 9 sections were covered. For 
each traffic volume survey, 5 officials concerned of the Project were participated.  

2) One of the “Objectively Verifiable Indicators” of Monitoring Sheet I has been set as follows; 
“1-1. Traffic volume survey is conducted on 2 sections by July 2017 for one time throughout 
the project period.” And this has been achieved (completed) as described above. 

 

1-5 Develop an AP road maintenance plan FY2018 of OR and OVD in the project sites:  

Ver.1) ～Ver.3) 

- 

 

Ver. 4) 

OR and OVD have been preparing the respective FY 2018 plans however, those plans were not 
under the Project which have no base on the implementation/evaluation of the Project. For this, the 
priority should be given to them to acquire skills on how to obtain the data as well as to utilize it. 
Once the data is well utilized, economical operation of the road maintenance can be materialized, 
at the same time, the mid-term plan can be developed by predicting the road condition in near future. 

 

Ver. 5) 

Not completed as planned. 

1) The Project aims to utilize the database when developing maintenance plan. However, database 
development has been delayed, and currently it is expected to finish it in July 2018. Accordingly, 
AP road maintenance planning can be processed by using the said data in August 2018. That 
makes the plan for FY 2019 instead of FY 2018.  

Due to the delay of the budget allocation by FONER, development of the existing road 
maintenance plan of both OR and OVD has been also delayed. 

2) In line with the above, one of the “Objectively Verifiable Indicators” of Monitoring Sheet I has 
been set as follows; “1-2. AP road maintenance plan FY 2018 is developed by OR and OVD”. 
This has not been achieved as described above. 

Currently, the Project is trying to complete this activity by developing the AP road 
maintenance plan FY 2019 of OR and OVD in the project sites. 

 

1-6 Elaborate budget FY 2018 necessary for AP road maintenance of OR and OVD in the project 
sites and proceed budget request: 

Ver.1) ～Ver.3)  

- 

 

Ver.4) 

The Project proposed modification of the plan to commence the activity in June 2018. And this 
proposal was accepted by the 4th JCC. Several delays such as developing database, which should 
be utilize for budget planning, etc. need to be overcome before this activity to be handled. 

Ver.5) 

Not completed as planned. 

A-225



 

15 

1) Elaboration of budget FY 2018 as well as budget request were not materialized due to the same 
reason described above 1-5. 

2) An “Objectively Verifiable Indicator” of Monitoring Sheet I, which is in accordance with the 
above issue, is described as follows; “1-3. Budget request document FY 2018 for AP road 
maintenance is submitted by OR and OVD”. 

This has also not been achieved as described above. 

In general, the budget request for the following FY is to be submitted to FONER in between 
March and April if a notification letter has been sent by FONER prior to that. However, at this 
stage it has not been done so yet. According to FONER, the budget request should be submitted 
by September this year for the next year, and they will be issuing the notification letter to 
OR/OVD in due course. Thus currently, the Project targets to complete this activity by 
elaborating budget FY 2019, and proceeding a request for the said budget by September 
2018.  

 

(2) Activities for OP2: Technical Guidelines on AP Road Maintenance are Developed 

2-1: Review the current AP road maintenance works of OR and OVD and analyze their problems in 
the Project sites: Completed in June 2016. 

Ver. 1)  

1) This activity has been carried out partially by interviewing the concerned officials, and the 
actual observation on the ground will be done by mid- August. The progress of this activity is 
slightly delayed due to the delay of the DRC side response for the questionnaires. The answers 
for the questionnaires will be submitted to JICA expert team shortly.  

2) The major findings at this stage are as follows; 1. Most of the officials explained that lack of 
budget is a critical obstacle to prevent them from doing their maintenance work properly and 
regularly. 2.The inspection is carried out visually, 3. Data base has not been updated, and so 
forth. 

 

 

Ver. 2)  

This activity has been carried out (completed) based on the result of the interview, site observation 

Findings
Road Inspection -Young officials have insufficient knowledge on the road inspection

-Detailed assessment of the road damage is insufficient
-Daily and periodic inspections have not been conducted
-Evaluation criteria is based on the subjective data
-Inspection has been conducted only the area that the damage is severe.
Minor damage (cracks, etc.) is not recorded (Repar works are done only
when the roads get bad)

Maintenance Plan -Database has not been updated
Budget Allocation -Insufficient budget

Budget Execution
-Allocated badget amount is significantly reduced from the requested
amount and thus maintenance works have been relatively limited
-Budget allocation takes time and damage gets worse. Consequently, it
makes the situation worse

Work/Construction Preparation -Insufficient construction management technology

Repair works
-Lessons for the pavement repair works have not been organized but the
offcials learn at the OJT. However, OJT is not conducted in a regular basis

Budget

Budget
Execution
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and observation of the road maintenance as well as road repair sites. 

 

2-2 Collect and review the existing AP road maintenance manuals and technical guidelines: 
Completed in July 2016. 

Ver. 1) 

These activities have been conducted partially, and these will be continued till the end of July 2016. 

 

Ver. 2) 

These activities have been completed. The Project team has collected and reviewed the existing 
manual. 

 

2-3 Establish the Joint WG for developing technical guidelines on AP road maintenance (WG 1): 
Completed in August 2016. 

Ver. 1) 

The WG will be established around mid-July 2016. Currently it is in a process of identifying the 
appropriate members for the WG. 

 

Ver. 2) 

The WG (WG 1) has been established. The members consist of the following officials; 

 Name Position Institute 

1 M. Jean-Pierre MUTAMBA NENE Chief of Road Section Infrastructure Unit

2 M. Balayi KADIMA Coordinator OR 

3 M. Sangana MALONDA Director of Training OR 

4 M. Joshua MUTIA Head of Research Dept. / Laboratory OR 

5 M. Pierre WANET MUTUMOSI Chief of Brigade 901 / Kinshasa OR 

6 M. Richard MATANDA MWAMB Logistic Director OVD 

7 M. Leon MUTOMBO Chief of Section of Monitoring and Evaluation OVD 

8 M. Timothée SUMAHILI Technical Director / Provincial Direction of Kinshasa (PDK) OVD 

9 M. Pela WASAMA C. Studies & Analysis OVD 

10 M. Jimmy NKULA Studies & Analysis OVD 

11 M. Zico NSIALA MPUNGI Studies & Analysis OVD 

12 M. Pascal BULONGO Provincial Director FONER 

13 M. Patou MWA ILUNGA Chief of Division BTC 

14 M. Willy MONDA TONA Chief of Division BTC 

15 M. Fils ZENGA MBALA Chief of Service BTC 

16 M. Michel DINGANGA Chief of Road Section ACGT 

*BTC=Bureau des traveaux et construction 
 

2-4 Develop and draft technical guidelines on AP road maintenance: Completed in April 2017. 

Ver. 1)  

At this stage, series of observation and information gathering have been taken place in order to start 
drafting the guidelines, and the guideline contents have been gradually set. 
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Ver. 2) 

Starting from late August 2016, the WAG 1 members gather regularly (every Thursday) in order to 
handle these activities. 

 

Ver. 3)  

1) As reported in the 3rd Monitoring Summary, the WG1 members did final review of the draft 
technical guidelines, and the technical inputs by the Japanese Experts have been incorporated 
into the guidelines by the end of April 2017 (completed).  

2) The WG 1 members reported the progress, and the draft guidelines were distributed in the 3rd 
JCC.  

3) The completion timeframe of this particular activity is described in the “Objectively 
Verifiable Indicators” of Monitoring Sheet I; “2-1 Technical guidelines on AP road 
maintenance are drafted by April 2017”. Thus this activity has been completed within the given 
timeframe. 

 

2-5 Explain and discuss the contents of the drafted technical guidelines at several meetings such as 
Technical Advisory Group (TAG) meetings etc. and revise the drafted technical guidelines: 

Ver. 1) 

- 

 

Ver. 2) 

1) Kick off meeting was held on 24 August 2016. The draft version of the technical guidelines has 
been distributed during the course of the said meeting. The table of contents is shown below;  

Chapter 1: Overview 
Chapter 2: Work implementation structure 
Chapter 3: Work planning and implementation 
Chapter 4: Schedule of work implementation and road safety measures 
Chapter 5: Diurnal and nocturnal visual patrol 
Chapter 6: Maintenance and reparation plan 
Chapter 7: Maintenance method 
Chapter 8: Reconditioning method 
Chapter 9: Quality control 
Chapter 10: Database 

2) So far, the WG meetings have been held seven times having proactive participation from 
majority of the members, and continue working on the draft technical guidelines. Specifically, 
the members have been sharing respective working experiences as well as views on the road 
maintenance to contribute to the discussions. Currently the draft technical guidelines are half a 
way. Expected timeframe for the completion of draft version will be January to February 2016; 

 

Ver. 3) 

This activity was once commenced in November 2016, however, the Project recognized the 
necessity to organize TAG meetings for several times, and proposed modification of the plan of 
this activity (Refer to the Monitoring Sheet II). The draft version of the said guidelines will be 
reviewed and revised based on the shared views and technical inputs by the TAG, as well as the 
results of the trial application on the ground to observe whether the guidelines are suitable and 
practical in the actual situation. The re-planned process is shown below; 
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Step 1: Development of the draft technical guidelines 

↓ 
Step 2: Discussion with the TAG 

↓ 
Step 3: Revision of the draft technical guidelines based on the given technical inputs 

↓ 
Step 4: Trial application on site 

↓ 
Step 5: Necessary revision based on the situation on the ground 

↓ 
Repeat Step 2 – Step 5 

 

The below list indicates the members of the TAG; 

 
Title Organization 

Professors (2 people) Polytechnic Faculty, University of Kinshasa 

Head of Operation Polytechnic Faculty, University of Kinshasa 

Professors (2 people) National Institute of Building and Public Works 

Assistant National Institute of Building and Public Works 

 

Ver. 4) 

1) Comments on “the contents of the draft technical guidelines” were collected starting from June 
2017 and continued till July 2017 with English translation. Accordingly the countermeasures 
have been discussed among the WG1 members. Then discussion with the Technical Advisory 
Group (TAG) was organized on 22 September 2017 followed by 19 October 2017 and 3 
November 2017. This exercise will be continued for a couple of times thereafter. The TAG 
members are listed below; 

 
Title Organization 

Professors (2 people) Polytechnic Faculty, University of Kinshasa 

Head of Operation Polytechnic Faculty, University of Kinshasa 

Professors (2 people) National Institute of Building and Public Works 

Assistant National Institute of Building and Public Works 

 

2) The 1st TAG meeting: the countermeasures (revision) for the comments from the TAG and the 
other concerned parties (The 3rd JCC invitees) on the 1st - 5th Chapters of the technical guidelines 
were presented by the WG1 members. The TAG and the WG1 members had detailed 
discussions in order to revise the draft technical guidelines.  

3) The 2nd TAG meeting: In view of the 1st TAG meeting discussion, draft version of the 1st, 2nd, 
3rd, 4th and 5th Chapters of the technical guidelines has been finalized. The rest of the draft 
Chapters (6th – 11th) has been distributed to the TAG members. 

4) The 3rd TAG meeting: Prior to the 3rd meeting, the comments from the TAG members on the 
rest of the Chapters of the technical guidelines were shared with the WG1. During the course 
of the 3rd meeting, the countermeasures (revision) have been taken and they had further 
discussion on those. Accordingly, the draft technical guidelines from the 6th till 11th Chapters 
have been completed. 
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Ver.5) 

This activity has been implemented mainly at the TAG meetings.  

The member of the TAG has been slightly changed. To be specific, one of the professors of UK has 
been withdrawn while another assistant of NIBPW has been added as shown below; 

 
Name Title Organization 

M. Paul TSHIULA Professor Polytechnic Faculty, University of 
Kinshasa (UK) M. Patrick NDOLO Head of Operation 

M. Evariste PHANZU Professor 

Polytechnic Faculty, National Institute of 
Building and Public Works (NIBPW) 

M. Pierre MUZYUMBA Professor 

M. Michel MISEKA Assistant 

M. Papy KABADI Assistant 

 

The last TAG meeting was held in January 2018, which should have been in March 2018. The TAG 
comments on the draft technical guidelines were not submitted to the WG 1 early enough, which 
prevented the WG 1 to discuss and revise the guidelines as planned.   

Since the above mentioned professors have their own business at the respective university/institute, 
the Project related work tends to be pended. Sensitization and raising their motivation are necessary 
to maintain timely work. 

 

2-6 Conduct AP road inspection in accordance with the drafted and revised technical guidelines and 
evaluate the procedure and outcomes of AP road inspection 

Ver. 1) ～Ver. 2) 

- 

 
Ver. 3) 

This activity was initially planned to commence in December 2016. However, given the progress 
of the draft technical guidelines, also the delay of the procurement procedure, the Project proposed 
modification of the activity schedule.  

 
Ver. 4)  

This activity is underway. Evaluation of the procedure as well as outcomes of AP road inspection 
will be implemented sometime in February or March 2018. 

 
Ver. 5) 

1) AP road inspection using the inspection vehicle was arranged in December 2017 and January 
2018.  

2) Prior to the commencement of the inspection, “Order de mission” is required for smooth 
operation of the activity. However, the issuance of it was delayed. For this, the Project was only 
able to conduct the inspection for a few days. 

3) The data obtained through the inspection using the vehicle was not appropriate on the ground 
of the followings: 

- When operating the measurement equipment, there is no consistency between the position 
of the photos and the distance: and 

- During the inspection, test mode was used for obtaining the data instead of measurement 
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mode. 

4) Vehicle for the inspection has been finally delivered in April 2018. It was handed over to 
Infrastructure Unit on the 10th April 2018. 

5) The recent inspections were conducted in December 2017 and January 2018. However, some 
of the inspection data came out inaccurate. One of the reasons behind of this should be low 
level of PC skill, which requires some improvements.  

6) Re-training on the calibration, data processing, interpretation of road surface condition, etc., 
will be conducted in June 2018.  

 

2-7 Develop a database for accumulating the AP road inspection results 

Ver. 1) 

- 

 

Ver. 2) 

1) This activity has been gradually taken up. It has started from interviewing with OR regarding 
their database which is under way. And also OVD has been interviewed. Recommended 
equipment for inspection/database was introduced and demonstration was organized during the 
WG meeting. Once those are approved by the 2nd JCC, the equipment will be purchased 
sometime in 2017 (expecting to be by April 2017). 

 

Ver. 3) 

1) In order to “develop a database for accumulating the AP road inspection results”, the equipment 
(a camera to measure the road surface) was purchased and shipped to the DRC. A vehicle, 
which will be granted by JICA, to carry the said equipment is still under tax exemption 
procedure. Meanwhile, the existing vehicle has been temporary used to conduct trainings as 
well as inspection. The granted vehicle is expected to be in use around mid-July 2017. The fuel 
will be covered by the Congolese side, and the maintenance will be handled by the same.  

2) The Project proposed the modification of the activity plan due to the fact that the arrival of the 
equipment and the progress of the draft technical guidelines had been delayed 

 

Ver. 4) 

1) As to conduct the trainings and inspection, the Project faced challenges with unavailability of 
the temporary vehicle. Moreover, due to the security reason, it is required to be escorted by the 
police when conducting inspection, the arrangements with the police is another concern, which 
is not always easy. 

2) Database entry training has been provided, yet the data to process is lacking. Inspection and 
interpretation of data need to be improved. Currently the Expert is developing data 
input/analysis application of excel macro to follow up with these issues. 

 

Ver.5) 

1) The Project received inspection equipment on the 23rd April, 2017.  

2) Physical/technical constraints as well as security situation prevented it from implementing this 

activity as planned. For instance, ① when the Project was borrowing a vehicle from 
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Infrastructure, the procedure took much time, ②for the last one year, it was required to have a 

police officer on board for the inspection, it again took some time to arrange, specifically due 

to the cost involvement, ③data obtained from the inspection was found inaccurate. 

3) It is pointed out that at least accuracy on data input/interpretation need to be enhanced for better 
implementation of the project. 

 

2-8 Conduct AP road maintenance and APm repair works in accordance with the drafted and revised 
technical guidelines and evaluate the procedure and outcomes of these works 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) Concerning the said activity, the WG 2 is planning to discuss this matter in line with the training 
starting from late May 2017. “The evaluation” of the procedure and outcomes of these works 
will be followed in due course. 

2) The Project proposed modification of the activity schedule considering the progress of the draft 
technical guidelines. 

 

Ver. 4) 

1) With regard to the AP road maintenance and APm repair works in accordance with the drafted 
and revised technical guidelines”, those works have been undertaken through OJT referring to 
the said guidelines. The training/OJT participants were listed below.  

 
Participants List for Training on AP Road Inspection 

# Name Institution 

1 Christ NSIMBULU MASAMBA OVD 

2 Pierre WANET MUTUMOSI OR 

3 Jonathan MAYAMBA OR 

4 Albert MUINDILE MUTSHIPAYI OR 

5 Guylain LUZOLO TUKITALO OVD 

6 Victor KALONDA KAKALONDA OVD 

7 Chiristophe TSHIDIBI TSIMBOMBO LABO 

8 Eric DIOMBA PAMBU LABO 

9 Michel DINGANGA ACGT 

10 Pascal BULONGO PYANA FONER 

11 Dominique NZUZI MASSAMBA BTC 

12 Timothe SUMALI OVD 

13 FIMPADIO MAMPUYA OVD 

14 AGIGBA ZONO OVD 

15 EWMBE NANDO OVD 

16 IMBOTO MABILA OVD 

17 MVUEZOLO TOLOMBA OVD 

18 MUKUDI KAZADI OR 

19 MURHULA GWA KASHEMWA OR 
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# Name Institution 

20 MAKANDA TRIKASE OR 

21 BUKASA MUKENDI OR 

22 MOIKA NGBOLIKO OR 

23 NKENDA MATONDO OR 

24 Patrick MBILA ESONG BTC 

25 Corneille MADIMBA MADIMBA BTC 

26 ESRHER MATUTALA LABO 

 
Participants List for Training on APm Repair Works 

# Name Institution 
1 Rose BUKAWU KALUBI (Female) OVD 
2 Hélène SEKO MFUNDU (F) OR 
3 Déogratias NTAMBI KALULO OR 
4 Kady OLEKONYA KADIMA OR 
5 BWABWA MUKENDI OR 
6 LOMBOMBE NSUNDJU (F) OR 
7 Zacharie LANDAMO MADIATA OR 
8 Olivier MITSHABU KADIMA OVD 
9 Jean-Jacques KAWE LUMUMBA OVD 
10 NKUNGA MANSIANTIMA OVD 
11 Didier FATAKI KASONGO LABO 
12 DAKWA BEMBA OR 
13 Géorges MAKANDA TRIKASE OR 
14 Kevin BABAKA LELO ACGT 
15 Andy MPUTU ISSANZA OR 
16 Olga BANZA NGOIE (F) OR 
17 Eddy BONGONGO SOZANE OVD 
18 KYUNGU NTAMBI OR 
19 Jean BAWILI KAZINGUVU OR 
20 LOSHA KAZADI OVD 
21 MBOMA MAKASI BTC 
22 Jorluquin SANGI NKANZA OVD 
23 KHONDE MAKAYA OVD 
24 Narra KIMVULA MUDIMUNANGA OVD 

 

Ver.5) 

1) Upon completion of the planned activity on the above 2.6 and 2.7, the result of the 
implementation will be explained at the WG 1. 

 

2-9 Finalize the technical guidelines: 

Ver1) – Ver.4) 

- 

 

Ver. 5) 

Current this activity is to be implemented in July 2018. 

 

2-10 Organize seminars and workshops for explaining and distributing the finalized technical 
guidelines to relevant organizations: 

Ver.1) – Ver.4) 

- 
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Ver.5) 

Current this activity is to be implemented in September 2018. 

 

2-11 Make an arrangement of the formalities for official approval of the finalized technical guidelines 
as national regulations of MIPW: 

Ver1) – Ver.4) 

- 

 

Ver.5) 

Current this activity is to be implemented in October 2018. 

 

(3) Activities for OP3: AP Road Maintenance Skills and Knowledge of OR’s and OVD’s 
Technical Staffs are Improved in the Project Sites 

3-1: Training Plan for AP Road Inspection and APm Repair Works 

3-1-1 Establish the Joint Working Group for conducting trainings on AP road inspection and APm 
repair works: Completed in October 2016. 

Ver. 1) 

-  

 

Ver. 2) 

1) The members of the said WG (WG 2) have been selected, and the kick off meeting was 
organized 9 November 2016 (completed). The WG 2 was joined by the Chief of Road Section 
of Infrastructure Unit and Logistic Director of OVD.  

The below list shows the selected members of the WG 2; 

 
 Name Position Institute 

1 M. Jean-Pierre MUTAMBA NENE Chief of Road Section Infrastructure Unit

2 M. Balayi KADIMA Coordinator OR 

3 M. Sangana MALONDA Director of Training OR 

4 M. Jean Paul MAVUNGU SOKANA  Database Chief OR / HQ 

5 M. Pierre WANET MUTUMOSI Chief of Brigade 901 / Kinshasa OR 

6 M. Jonathan MAYAMBA UMBI Site Chief DPK Brigade 

7 M. Albert MUINDILE MUTSHIPAYI Site Chief DPK Brigade 

8 M. Guylain LUZOLO TUKITALO Site Chief DPK Brigade 

9 M. Victor KALONDA Ka KALONDA Site Chief DPK Brigade 

10 M. Richard MATANDA MWAMB Logistic Director OVD 

11 M. Leon MUTOMBO Evaluation Chief of Service OVD 

12 M. Lobo LOBO MPUMFA Study and Project Section OVD / HQ 

13 M. Christ NSIMBULU MASAMBA Road Section OVD / HQ 

14 M. Timothée SUMAHILI Technical Director / DPK OVD 

15 M. Dominique NZUZI MASSAMBA Chief of Service BTC 

16 M. Willy MONDA TONA Chief of Division BTC 
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 Name Position Institute 

17 M. Pascal BULONGO Provincial Director  FONER 

18 M. Joseph MASISA Chief of Monitoring, Works, and Equipment Section FONER 

19 M. Mao NTUMBA MULUME Chief of Service ACGT 

20 M. Michel DINGANGA Chief of Road Section ACGT 

 

2) The members will be meeting once a week, every Wednesday. During the course of the next 
WG 2 meeting, some of the representatives from WG 1 will be performing TOT to share their 
knowledge and understandings of the concept of maintenance, etc. to the WG 1 members. Then, 
the following week, baseline survey will be conducted. 

 

3-1-2 Plan the trainings on AP road inspection and APm repair works: Completed in April 2017. 

Ver. 1) 

- 

 

Ver. 2)  

1) This activity is under preparation. It will be completed in January 2017. Trainings on the road 
inspection and repair works are scheduled to be organized three times respectively.  

The below shows the sample training programs; 

 
Sample Training Program for the AP Road Inspection 

 
 
  

Day Type of training am (10:00-12:00) pm (14:00-16:00) Venue

1 Introduction (baseline survey included)
Group discussion on the
condition of the road
maintenance, issues, etc.)

2

3
4

5

6
Implementation of general visual
inspection

7
Implementation of visual inspection by
the forward image acquisition

8
Implementation of the detailed visual
inspection (cracks, quantity measurement
of the ruts, etc.)

9
Implementation of the detailed inspection
(quantity measurement of the deflection,
etc.)

10
End line survey / Development of the
action plan

Presentation of the action plan /
Assessment

Training room at OR
laboratory

Hands-on
training at the
site

Recording and evaluation of the
road inspection results

Training target road
(site) / Training
room at OR
laboratory

Overview of the road maintenance

Road inspection method
Recording and evaluation of the road inspection results

Summary of lecture

Lecture
Training room at OR
laboratory
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Sample Training Program for the APm repair works 

 
 

2) The WG will determine the actual contents of the training programs and other necessary issues 
having in-depth dialogues as they organize the weekly meetings.  

 

Ver. 3)  

1) The plan of the trainings on AP road inspection and APm repair works” had been completed 
by the end of April 2017, which was the revised target time frame (as reported in the 3rd 
Monitoring Summary). 

2) The completion timeframe of this activity is described in the “Objectively Verifiable Indicators” 
of Monitoring Sheet I; “3-1: Training Plan is developed by April 2017”. Thus this activity has 
been completed within a given timeframe. 

3) After the 2nd JCC, the Project reviewed it in a view of required time for induction to the WG 
members, etc. In between the 2nd and the 3rd JCC, the Project considered modification of the 
target timeframe as follows; “Training plan is developed by April 2017”.  

The developed plan is shown below; 

 
  

Day Type of training am (10:00-12:00) pm (14:00-16:00) Venue

1 Introduction (baseline survey included)

Group discussion on the
condition of the road
maintenance, repair method,
issues, etc.)

2
3
4

5
6
7 APm material Quality management
8 APm repair works Quality management
9 APm repair works Construction record

10
End line survey / Development of the
action plan

Presentation of the action plan /
Assessment

Training room at OR
laboratory

Hands-on
training at the
site

Training target road
(site) / Training
room at OR
laboratory

Safety management measures

Lecture
Training room at OR
laboratoryOverview of the road maintenance

AP road damage and cause, maintenance, repair method
Quality management, safety management measures, construction record

Summary of lecture, group discussion
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Training Plan for AP Road Maintenance 

 
 

4) Target officials for this particular training are almost confirmed. Considering the time that the 
Japanese Experts are absent, Congolese trainers need to be trained. This training of trainers 
(ToT) is aiming to be introduced. The training has been gradually commenced since March 
2017. Feasibility to conduct ToT will be observed while conducting training. Once the Project 
confirms the feasibility, the trainers are to be selected from the WG 2 members and/or from the 
trainees. 

 

N°
Trainer

(Japanese
Expert)

Subject of the Practical
Training

Training Content (module)

Training on Inspection

1) Purpose and role  of surface inspection

2) Types of surface inspection

3) Inspection Equipement (O JT)

Training on Database

1) Purpose of creating Database

2) Shewhart Cycle (PDCA)

3) Inspection Equipement : O JT (analyse)

4) O perating Database (Road Maintenance Plan)

Training on Evaluation (classification and Damage Causes)

1) Structure and Function of Asphalt Surrface

2) Purpose of Surface Evaluation

3) O verview of Surface Damage and its Causes

    §  Types Surfaace Damage

    §  Surface Degradation and Deterioration Mechanism

4) Analysis for Deterioration Causes (non-destructive
Analysis, O pen Excavation Analysis)

Training on Repair (Method of Work, Q uality Control )

1) Purpose of the Pavement Repair

    §  Potholes

    §  Cracks

    §  Treatment of Surface

    §  Partial Reconstruction

    Overlay (after cutting)

2) Purpose of Q uality Control

    §  Test required for the specified mixture formula

    §  Tests required until delivery of hydrocarbon asphalt  mix

    §  Daily tests of the asphalt mixing plant

    §  Tests required at the construction site

Training on Q uality Control (Works Plan, Safety Measures)

1) Work Plan

    §  Method of Repair Works

Patching, crack sealing, surface treatment, partial reconstruction,
overlay (after cutting)

2) Safety Measure

    §  Safety Measures Principles

    §  Shewhart Cycle (PDCA) Safety

    § Prevention of dangers

    §  Traffic Control

1 Mr. Sakai Inspection

2 Mr. Sakai Database

4 Mr. Shishido
Repair

(Method of Work,
Q uality Control)

5 Mr. Mukai
Q uality Control

(Works Plan, Safety
Measures)

3 Mr. Takahashi
Training on Evaluation

(Classification and
Damage Causes)
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Ver.4) 

3) The Project considered introducing ToT. The trainers of Congolese side have been nominated 
by the C/Ps. However, the results of the baseline survey were moreover similar scores for both 
the trainers and the trainees, even at some points, the scores of the trainees were higher than 
those of the trainers. Given the fact that the Congolese expected trainers’ huge challenges, the 
Project has re-considered the ToT scheme to be suspended, at least for the time being. 

 

3-1-3 Select candidate sites for the trainings on AP road inspection and APm repair works: 

Ver. 1) 

- 

 

Ver. 2) 

1) As shown below, the OJT candidate site on the OVD road (red-marked part) has been confirmed 
while that of OR road (green-marked part) has been slightly pending due to the BTC 
maintenance budget related matter. Once the WG activity has been commenced, this issue will 
be solved in due course. 

 

 
 

Ver. 3) 

1) National Route (NR) 1 has been identified as a training site for OR. 

 

Ver. 4)  

1) Different candidate sites for the remaining trainings may be identified so as to make the 
trainings more meaningful. 

 

Ver.5) 

1) Candidate sites for the OJT in 2018 have been selected after discussing with the C/Ps as follows; 

①Blv.du 30 juin, ②Blv.Lumumba and ③Rte.Congo-Japon. 
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3-2: Trainings on AP Road Inspection: 

3-2-1 Conduct baseline survey on the training participants' skills and knowledge of AP road 
inspection: 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) The baseline survey for the main C/Ps was organized in December 2016. Out of 37 questions, 
only 2 questions marked 100% as correct answers. The average rate of correct answer was 
49.8%, and the worst rate was 0% followed by 6 %. The most difficult question was the 
following; “How many percent is the crack rate? (1 mesh =0.5 m x 0.5 m, target range of the 
survey: 5m x 3m)” 

2) The Project proposed modification of the second and the third round of the baseline surveys in 
accordance with the progress of the other related activities, specifically development of the 
draft technical guidelines. The second round of the said survey is planning to be organized 
February 2018. 

 

Ver. 4) 

1) The initial baseline survey on the training participants’ skills and knowledge of AP road 
inspection was conducted on the 14 June 2017. The said survey will be arranged 2 more times. 

2) Out of 30 questions, only 2 questions were marked 100% as correct answers for the initial 
baseline survey. The average rate of correct answers was 45.9%, and the worst rate was 8% 
followed by 13 %.  

 

Ver.5) 

1) Recently, the baseline surveys were conducted in February and May 2018 (Ref. to 3.2.4).  

2) The final baseline survey will be done in June 2018. 
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3-2-2 Conduct lectures on AP road inspection: 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) This activity is to be implemented in between April and June 2017 for the initial stage based on 
the modified schedule. The first lecture has been conducted since mid-April 2017. 

 

Ver. 4) 

1) Lectures on AP road inspection” have been organized 3 times so far focusing on the inspection 
by using the equipment as explained below: 

① The equipment was first used for the Project: May 2017 

② Confirmation of the actual situation on the ground followed by the brush up training: 

August 2017 

 The 2nd round of brush up training: October 2017 

The above ③was conducted due to the fact that the trainings on how to use the equipment and 

crack interpretation have not been well acquired by the majority of the trainees. 

 

Ver.5) 

1) The last session of the lectures was held in February 2018. 

2) Remaining lectures will be organized in June 2018. 

 

3-2-3 Conduct OJTs on AP road inspection at the selected sites in the project sites: 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) This activity will be conducted from June to July 2017. 

 

Ver. 4) 

1) Initial OJTs on AP road inspection at the selected sites in the project sites” have been conducted 
on NR 1/NR 43 for OR and Poids-Lourds/30 Juin for OVD. However, given the situation 
addressed above 3-2-2, it requires inspection and crack interpretation trainings to be redone. 
The 2nd and the 3rd OJTs will be organized sometime during the 1st and the 2nd Quarters of 
2018. 

2) The training received participants not only from the WG 2 members but others from OR, OVD, 
BTC, LABO, ACGT and FONER, which make up to 73 participants. 
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Ver.5) 

1) Recent OJT was conducted in February 2018. 

2) Following OJT is going to be arranged in June 2018. 

 

3-2-4 Conduct endline survey on the training participants' skills and knowledge of AP road inspection: 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) This activity will be organized in early August 2017. 

 

Ver. 4) 

1) The initial endline survey on the training participants’ skills and knowledge of AP road 
inspection” will be organized in between January and February 2018. The 2nd and the 3rd end 
line surveys will be implemented as scheduled (March 2018 and June 2018 respectively).  

 

Ver. 5) 

1) The recent endline survey was organized in February 2018 as the initial one. 

2) The Expert tried to organize the initial endline survey as planned. However, the Project faced a 
challenge due to the time constraint. Thus the 2nd baseline survey is considered as the initial 
endline survey as well. 

3) The comparison of the results of the baseline and endline surveys is shown below; 
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- Among 9 surveyees of the WG 2 members, more than a half showed improvement and the 
remarkable score increase was 100% (1 person) followed by 85% (2 persons). On the other 
hand, 2 of them had exactly the same score while one marked less score. The average rate of 
correct answer was 22 %. 

- Likewise, as for 24 trainees, more than a half obtained higher scores than the baseline survey. 
The highest increase recorded as 183 % followed by 117%. However, the average rate of 
correct answer was 27 %. 

- One of the reasons of the survey results, which were found relatively differ from one parson 
to another, was due to the different organizations that the surveyees belong to, which means 
they have different expertise area and background; OR, OVD, BTC, FONER, Laboratory, 
and ACGT.  

4) It is indicated that “3-4. A percentage of correct answers of the endline survey on AP road 
inspection is increased by 60.0 % compared to that of the baseline survey” in “Objectively 
Verifiable Indicators” of Monitoring Sheet I.  
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It might be possible for some of the surveyees to mark the increase as above (60% increase) for 
the final endline survey, however, considering the past experiences as described above 3), 
surveyees as a whole to mark as such could be challenging. 

Nonetheless, the important aspect is to lead them better understandings on the contents of the 
lectures/OJTs, and enhance their capacity to apply those at their respective work places 
continuously.  

5) The final endline survey is going to be implemented in June 2018.  

 

3-2-5 Conduct AP road inspection through trial implementation of the drafted technical guidelines by 
the training participants and evaluate the procedure and outcomes for revising the guidelines: 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) The said activity will be initially conducted from late July 2017 for 3.5 months. 

 

Ver. 4) 

1) AP road inspection through trial implementation of the drafted technical guidelines by the 
training participants” has been pending since the inspection data is lacking (Refer to 2-7, (2), 
1-2 Progress of Activities). 

 

Ver.5) 

1) The latest action on this activity was taken in February 2018, and it resumed in May 2018. 

2) If there is any discrepancy between the draft technical guidelines and the actual situation on the 
ground, it should be pointed out and reflected in the guidelines for the improvement.   

 

3-3: Training on APm Repair Works 

3-3-1 Conduct baseline survey on the training participants' skills and knowledge of APm repair works: 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) This activity was organized in November 2016 to start with. The next one will be held in 
February 2018. 

 

Ver. 4) 

1) The baseline survey on the training participants’ skills and knowledge of APm repair works” 
was organized on the 11 September 2017 for the second time after the initial ones taken on the 
17th/29th August 2017.  

Ver.5) 
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1) The 2nd baseline survey was implemented in March 2018. 

The below table shows the percentage of the correct answer from the 2nd baseline survey 
(segregated by the main subjects) 

 
 

3-3-2 Conduct lectures on APm repair works: 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) The lecture on APm repair works of the 1st session was conducted in May 2017. 

 

Ver. 4)  

1) Lectures on APm repair works” of the second session were organized from August 2017 till 
September 2017. 

 

Ver.5) 

1) The recent lectures were conducted in February/March 2018. 

One of the sessions was highlighted the following aspect; Important point of vehicle inspection, 
and covered “role of operator, “role of driver”, “operation at starting/ending point”, “test mode”, 
“check the route” and “communication”. 

2) The final session will be arranged in July/August 2018. 

 

3-3-3 Conduct OJTs on APm repair works at the selected sites in the project sites: 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) The said activity is scheduled to be implemented from August 2017. 

 

Ver. 4)  

1) The OJTs on APm repair works at the selected sites in the project sites” were implemented in 
August, September and November 2017 for the initial stage. After 3-day OJTs held on 8-10 

(%)

Construction Supervision Safety Management Overall 

OVD 30.36 24.29 26.98

OR 25.00 28.33 26.85

LABO 54.17 33.33 42.59

FONER 37.50 40.00 38.89

BTC 12.50 20.00 16.67
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November, the review meeting was set on 14 November 2017. 

2) During the course of the OJTs, some LABO works were arranged. For instance, experiments 
on the relation between the density/temperature of the asphalt were implemented on 10 
November 2017 for the purpose of the asphalt temperature control.  

Ver.5) 

1) The 2nd OJT was conducted in between February to March 2018. 

One of the main themes of the said OJT was “crack sealing”. 

2) The final OJT will be organized in between July to September 2018. 

 

3-3-4 Conduct endline survey on the training participants' skills and knowledge of APm repair works: 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) The initial end line survey on the training participants’ skills and knowledge of APm repair 
works” will be implemented in November 2017. 

 

Ver. 4) 

1) This activity will be implemented in mid-November 2017. 

 

Ver.5) 

1) The initial endline survey was conducted in December 2017. 

 

 
Result Comparison between Baseline/Endline Surveys 

 

Comparison of the results between the baseline survey and endline one, both supervision and 
safety control parts show improvements as indicated in the above graph. 

As show below table, in case of the endline survey result, while respective organizations as 
well as the overall marked a certain increase of the points obtained from the baseline survey, 

34.87%

66.84%

56.58%

78.95%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

Supervision Safety Control

BaseLine Endline
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the said increase was under 60.0%, which the “Objectively Verifiable Indicator” targets.  

 
 

Moreover, as often the case, the surveys tend to be differ from the baseline and endline surveys, 
it is, in fact, rather difficult to compare the results. 

The Project targeted such increase to start with, in an actual situation, materialization of it was 
rather challenging. 

However, considering the unfamiliarity of taking examinations (surveys) on the newly 
introduced issues, most of them marked increase, that should be recognized and evaluated. 

2) Due to the material constraint (crack sealing material) during the course of OJT, the 2nd round 
of endline survey has been pending. It will be organized at the time of the 3rd endline survey in 
August 2018.  

 

3-3-5 Conduct APm repair works through trial implementation of the drafted technical guidelines by 
the training participants and evaluate the procedure and outcomes for revising the guidelines: 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) This activity is scheduled to be handled from late August till whole November 2017 for the first 
round of this activity. The evaluation of the procedure and outcomes for revising the guidelines 
will be done accordingly. 

 

Ver. 4) 

1) In line with the APm repair works through trial implementation of the drafted technical 
guidelines by the training participants”, general review on the initial stage of the OJTs was done 
in September 2017. In view of the raised issues at the general review, the OJTs will be continued 
for the betterment of the current situation of the concerned officials. 

 

Ver.5) 

1) The last action of this activity was taken in February 2018. 

2) The final stage of this activity will be in between July to September 2018. Similar case as above 
3-2-5, if there is any discrepancy between the draft technical guidelines and the actual situation 
on the ground, it should be pointed out and reflected in the guidelines for the improvement.   

(%)

Baseline Overall Endline Overall B/E increase

OVD 55.1 71.8 30.3

OR 51.5 76.2 47.9

LABO 49.3 77.0 56.1

FONER 77.0 91.0 18.1

BTC 63.0 74.5 18.2

Overall 59.1 78.1 32.1
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1-3 Achievement of the Project Purpose and Outputs 

1) Apart from the aforementioned narrative explanation on the “Progress of Activities”, 
achievements are shown in the achievement column of the Monitoring Sheet II. 

2) Despite having rather negative results of the endline surveys, in general, the participants of the 
lectures and OJTs are proactive to raise questions and comments. It was not always the same 
during the initial stage. This kind of behavioral change is, indeed, a significant sign of 
improvements, and it should be strengthened. 

3) After introducing the assessment rank of the damage condition, importance of the preventative 
measures has been gradually understood, and slowly those have been put into a practice. 

4) Under the Project, upon completion of the trainings, review and evaluation meetings have been 
organized since the year 2017. The main C/Ps and the other trainees are the ones to gather and 
discuss any of the findings and views. 

 

1-4 Changes of Risks and Actions for Mitigation 

1) After the 2nd monitoring, the similar concern remains on the Presidential election related matter. 
Depending on the situation in the country, specifically in Kinshasa, the Experts’ assignments 
may be affected as previously experienced.  

2) At the same time, rather minor yet disturbing movements have been frequently happening in 
Kinshasa. In fact, on the day that the 4th JCC was held, political demonstration was announced 
and it was assumed that organizing the 4th JCC might not be feasible. Fortunately, the said 
demonstration related matter did not affect the JCC; however, this kind of incidents may occur 
any time in this country. The Project needs to keep abreast of those issues. 

3) In spite of some delays and modification of the plans including the issues in line with the 
aforementioned situation, the Project as a whole has been putting efforts to complete the entire 
planned activities. At this stage, the Project expects to accomplish all those, but if the security 
situation worsens in coming months, there may be necessity to amend respective Experts’ 
assignments, and also to reschedule the timing of organizing the remaining JCCs. 

 

1-5 Progress of Actions undertaken by JICA 

1) Necessary support and suggestions to the Project have been continuously provided. 

 

1-6 Progress of Actions undertaken by the Gov. of the DRC 

Even with a certain delay with consecutive reminder by the Project, the Gov. of the DRC side’s 
responsive roles, including budget allocation, have been played gradually. The Project has been 
observing some improvements of the Congolese side actions. 

Ver.5)  

    The following actions are to be taken by the Congolese side to enhance chances for the progress; 

1) It is expected that the Congolese side to secure budget for the fuels in order to conduct 
inspections by using the procured vehicle under the Project (shared between OR/OVD). 

2) It is indispensable for the C/Ps to enhance capacity on PC skills and improve data accuracy for 
inspection. In this regard, continuous efforts should be put by the Congolese side.  

 3) As the Project targets both OR and OVD as one to achieve mutual goals, it is also expected for 
both parties to take advantage of respective strengths (e.g. while OR has rich experiences on the 
road maintenance, OVD is a younger organization and has more flexibility to absorb new issues, 
etc.) and complement each other on their weakness to overcome challenges having joint efforts.   
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4) The Project has established a sound platform to gather different organizations, seniors and 
juniors, males and females, and etc., concerning the AP road maintenance, it is again expected 
that at least subcommittee or subject-based group level meetings or anything alike to be 
regularly as well as continuously organized to discuss issues, share challenges and consider 
measures to be taken, and improve the situation on the ground. 

5) All those above issues are to be taken into consideration and put into practice, PDCA cycle can 
be smoothly implemented. 

 

1-7 Progress of Environmental and Social Considerations (if applicable) 

1) These issues are not directly applicable to the Project. However, the contents of the draft 
technical guidelines include environmental issues, for instance, consideration of the roadside 
environment, specifically noise and vibration matters.  

2) At the same time, the road maintenance itself is a significant source of environmental protection. 
The Project will support such initiative of the Congolese side throughout the Project. 

 

1-8 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if applicable) 

1) These issues are also not directly applicable to the Project, yet the roads are for the entire 
citizens, which certainly include men and women, children, economically vulnerable people 
and so on.  

2) On the other hand, the Project has been securing female participation of the Project as trainees. 
Their capacity will be also enhanced through the trainings/OJTs under the Project. 

 

1-9 Other Remarkable/considerable Issues Related/affect to the Project (such as other JICA’s 
projects, activities of counterparts, other donors, private sectors, NGOs, etc.)  

1) The Project has met with the Organization for Equipment of Banana-Kinshasa (OEBK), which 
is responsible for Matadi Bridge in terms of maintenance. The Project has been utilizing the 
shared experiences of OEBK as a reference for its implementation.  

2) As stated in “(3), 1-1 Progress Inputs, I Summary” and “(1-4), (1), Progress of Activities”, 
collaboration between 2 JICA projects, namely Master Plan Project and this Project, have been  
strengthened, and such holistic approach is expected to contribute to the improvement of the 
Road Transport Sector of DRC as a whole.   
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2. Delay of Work Schedule and/or Problems (if any) 

1) As explained in “1-4” above, there are some foreseeable risks due to the security reason. If the 
security situation worsens, the OJTs and the other activities on sites may be suspended, which 
would affect the progress of the Project. 

 

Ver.5) 

1) As explained above, while some marks a certain progress as well as completion, remaining 
ones have not been achieved as initially targeted or it can be foreseen rather negative results 
(un-achievement) . 

In addition to the aforementioned matter, “Objectively Verifiable Indicators” of Project Purpose 
stipulated in the Monitoring Sheet I, the following indicators are to be checked in line with the 
existing AP road maintenance plan FY2018; 

1. More than 29.0 % of the AP roads are inspected based on the AP road maintenance plan 
FY2018 

3. More than 70.0 % of the APm repair works plan is implemented based on the AP road 
maintenance plan FY2018 

Given the Congolese C/Ps’culture, background and other aspects, progress can be relatively 
slow and take much time. In this regard, within the given timeframe of the Project duration, 
there may not be feasible to lead all concerned parties to a certain level in a same manner. 
However, steadiness should be respected, and step by step approach should be taken. 

 

3. Modification of the Project Implementation Plan 

3-1 PDM and PO 

As explained above “1-6 (1)”, “1-2 Progress Activities”, the Project proposed modification of the 
implementation schedule of the following activity (Refer to the Monitoring Sheet II); 

Output 1: 1-6 “Elaborate budget FY 2018 necessary for AP road maintenance of OR and OVD 
in the project sites and proceed budget request” 

Initially it was planned to commence from October 2017 till mid-May 2018, and modified to do so 
from June till October 2018. And the said modification was approved by the 4th JCC. 

 

3-2 Other Modifications on Detailed Implementation Plan 

-N.A. 

 

4. Preparation of Gove. of the DRC Toward after Completion of the Project 

-N.A. 

 
 

II. Project Monitoring Sheet I & II 

See attached.  
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TO CR of JICA D. R. Congo Office 
 
 
 
 
 

PROJECT MONITORING SHEET 
 
 
 
 
 
Project Title:  
 
The Project for Capacity Development of Road Maintenance Management 
 
 
Version of the Sheet: Ver. 6 （Term: June 2018 –November 2018） 
 
 
 

Name: Mr. Nobuharu SHIMIZU  
 

Title: Leader/Road Maintenance Plan  
 
 

Prepared on 15th November 2018, Submission Date: 18th December 2018 
 
 
 
 
 
 
The contents of the below are based on the planned activities during the target period of this particular monitoring 
(ref. to the Monitoring Sheet II for the timeframe of the respective activities).  
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0. General Information 

0-1. Implementation Agency 

Office des Routes (OR) and Office des Voiries et Drainage (OVD) 

 

0-2. Target Group 

Technical staffs of headquarters and Kinshasa provincial offices of OR and OVD 

 

03. Project Period 

June 2016 – January 2019 

 

0-4. Project Site 

Kinshasa city and the surrounding area 

 

0-5. Overall Goal 

Maintenance condition of the asphalt-paved (AP) roads is improved in the capital city, Kinshasa, 
and it's suburb  

 

0-6. Project Purpose 

AP road maintenance capacity of OR and OVD in the project sites is developed 

 

0-7. Reporting 

The following documents/reports will be developed under the Project. 

 
 Report Status Notes 

1 Monitoring Sheet Ver.1 Submitted on 13July 2016 1st JCC: 6 Jul. 2016 

2 Monitoring Sheet Ver.2  Submitted on 19 December 2016 2nd JCC: 8 Nov.2016 

3 Monitoring Sheet Ver. 3 Submitted on 26 June 2017 3rd JCC: 25 May 2017 

4 Monitoring Sheet Ver. 4 Submitted on 15 December 2017 4th JCC: 15 Nov. 2017 

5 Monitoring Sheet Ver. 5 Submitted on 18 July 2018 5th JCC: 5 June 2018  

6 Monitoring Sheet Ver. 6 Submitted on 20 December 2018 6th JCC: 8 Nov. 2018  

7 Project Completion Report  To be submitted  
By April 2019 (Draft Completion Report: 
by March 2019) 
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I. Summary 

1. Progress 

1-1 Progress of Inputs 

(1) JICA Experts 

The Japanese Side 1) A total of 9 JICA experts have been (will be→remaining assignments in 
Japan) assigned for a sum of 69.23 Man/Month (M/M) out of 69.60 M/M by the end of November 
2018, which will be the same as the Project total assignment in the DRC.  

Ver. 5) 

The Expert in charge of “Road Inspection (Database 2)”, conducted a field monitoring and training 
for the equipment after arrival of the purchased vehicle. 

Some assignments (1.66 MM) of Coordinator has been shared to Ms. Saito.  

Below shows her schedule on site;)10 Feb.- 6 Mar. 2018, 2)16 Jul.- 9 Aug., 2018 

Prevention of delay of respective activities is very much crucial, in particular, database 
development and OJT on construction supervision as key activities. 

Adding an Expert (Ms. Saito), who has experiences on assisting counterparts under the similar 
circumstances, would help smooth implementation of the said activities. At the same time, 
coordination work should be handled in harmonized manner by both Experts. 

Ver. 6)  

With relevant adjustments by the respective Experts, the total assignment duration of all the  
Experts has reached the target.   

 
(2) Congolese Side 

Ver. 1) 

1) Counter personnel were identified. The Chairperson from the Ministry of Infrastructures,  
Public Works and Reconstruction (MIPWR), the Coordination Secretary from the Cellule 
Infrastructures, MIPWR, and the Vice Chairperson from Fonds National d’Entretien Rouiter 
(FONER) were officially positioned. Also the Project Managers and the Deputy Project 
Managers as well as the administrative personnel of both sides are in position. Moreover, an 
official who is in charge of monitoring and evaluation for Cellule Infrastructures was assigned 
to oversee monitoring and evaluation for the Project, and will work with the JICA expert. 

2) Furnished office space was provided with necessary utilities. 

3) Administrative and operational costs were shouldered as required, specifically during the initial 
stage. 

Ver. 2) 

Members of two (2) Working Groups (WG, 1: Development of technical guidelines on AP road 
maintenance, WG 2: Conducting training on AP road inspection and APm repair works) have been 
identified and commenced respective activities as explained in “1-2 Progress of Activities (2) 2-3 
and (3) 3-1-1.” 

Ver. 3) 

1) Members of WG 1/WG 2 have been contributing to carry out the respective activities. WG 1 
had 31 meetings in total while the WG 2 had a kick off meeting in early November 2016 
followed by 6 other meetings (as of 25 May 2017. Refer to “1-2 Progress of Activities (2) 2-4 
and (3)”). 

2) Training for the counterparts (C/Ps) was held in Japan from 4 May 2017 till 22 May 2017 
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(including traveling time and weekends). 8 personnel were dispatched to Japan to participate 
in the training program as shown below; 

 Participants: 

 Name Title Organization 
1 Mr. Pierre WANET MUTUMOSI Head of Brigade 901 (Kinshasa) OR 
2 Mr. Jean Paul MAVUNGU SOKANA Database Expert OR/Headquarters 
3 Mr. Timothee SUMAHILI Technical Director, Kinshasa 

Province 
OVD 

4 Mr. Leon MUTOMBO Head of Evaluation OVD 
5 Mr. Pascal BULONGO Provincial Director  FONER (Fonds National d’Entretine 

Routier) 
6 Mr. Willy MONDA TONA Head of Division BTC (Bureau des traveaux et construction)
7 Mr. Fils ZENGA MBALA Head of Service BTC 
8 Mr. Chocquet N’DOBE di SOKI Coordinator  PRCMR (Projet de renforcement de 

capacités sur la maintenance de routes) 

 

 Training Program: 

May a.m. p.m. Remarks 
8 (Mon.) Briefing Orientation, Visit to ISEC office - 
9 (Tue.) Road maintenance method Safety management measures Lecture 

10 (Wed.) Move to Osaka  Outline of Hanshin Expressway  Lecture 
11 (Thur.) General road maintenance  Maintenance information management Lecture 
12 (Fri.) Akashi Kaikyo Bridge, Akashi Kaikyo Bridge 

Exhibition Center, Maiko Marine Promenade  
Return to Tokyo Site visit 

13 (Sat.) Preparation on the training report - 
14 (Sun.) Off - 
15 (Mon.) Pavement restoration work, Kayama District, Saitama Lecture, site visit
16 (Tue.) Road inspection method Demonstration on the road inspection Lecture, site visit
17 (Wed.) Construction machine factory Construction machinery Site visit, lecture
18 (Thur.) JICA technical cooperation projects Preparation on the training report Lecture 
19 (Fri.) Presentation on the training report Training evaluation - 

 

 Some feedback from the participants: 

- In general, the training program was well received by the participants. Particularly, majority of 
the participants considered the lecture on the “safety management measures” was the most useful 
subject amongst others followed by the “database” (lecture on the “road inspection method”). At 
the same time, the participants have become fully aware of the importance of the safety for the 
workers at the construction site to conduct road maintenance properly. 

- On the other hand, considering the actual situation back home, the participants commented the 
following subjects to be included in order to make the training more appropriate and meaningful;  

- Monitoring on the road projects 

- Quality control, etc. 

- The participants have committed action to be taken as follows; 

- Report to the senior managements what they have learned and experienced through the 
training so as to strengthen the partnership with JICA, and improve the situation of the DRC 

- Implement AP road maintenance by utilizing the technical guidelines which have drafted by 
the Project 

- Share what they have learned with the other engineers, and train them 

- Organize workshops/seminars 

- Comply with the methods, etc. 
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3) The budget for the traffic volume survey was finally approved by the Congolese side however, 
budget execution has been taking rather too long and timing of it is very much uncertain, which 
may affect the activity of the Project. In view of smooth implementation of the project, the 
Project has proposed collaboration with “Project for Urban Transport Master Plan in Kinshasa 
City (Master Plan Project)” under JICA, which has a plan to conduct traffic volume survey for 
about 40 sections (Refer to “1-2 Progress of Activities (1) 1-4”). 

 

Ver. 4) 

1) Several activities of the WG 1 and WG 2 have been carried out by each WG members. The WG 
1 had meetings to discuss countermeasures for the comments on the draft technical guidelines 
(21, 28 July 2017). While the WG 2 members received trainings as well as OJT on AP road 
inspection and APm repair works (Refer to “(2) 2-4 and (3) “, “1-2 Progress of Activities”).  

2) In view of efficient implementation, the Project has proposed collaboration with “Project for 
Urban Transport Master Plan in Kinshasa City (Master Plan Project)” under JICA, which has 
been conducting the traffic volume survey for about 40 sections (Refer to “(1) 1-4”, “1-2 
Progress of Activities”).  

3) Newspaper article (Le Pontentiel) on the road maintenance was published on 3 August 2017. 
The article says “Supervised by the “Office des Voiries et Drainage (OVD)”, the rehabilitation 
work was carried out for three days, from 24 to 26 July 2017.” This rehabilitation work was 
well received by the public and the article continues to mention the followings; “We are pleased 
after the rehabilitation of this section, and thank the authorities".  

4) In order to enhance smooth operation and management of the Project, the Project monitoring 
in charge, officials of the Congolese side and the Experts concerned gather to discuss the 
progress and the issues of the Project. The main representatives of the Congolese side are from 
Infrastructure Unit (Gestionnaire de Projet Transports, on behalf of Charge de Suivi-
Evaluation), OR (Coordinator) and OVD (Logistic Director). With regard to the Project Design 
Matrix (PDM), several achievements (refer to the “1-2 Progress of Activities”), including the 
set timeframe, were reported while the rest of the indicators were reminded in order to fulfill 
those in a timely and proper manner. 

 

Ver. 5) 

1) WGs: 

From December 2017 till May 2018, 21 WG 1 meetings were held. The below shows the 
number of participants for the respective meetings;  

 

Likewise, WG 2 organized meetings and implemented their activities as shown below; 

ST NO. DATE WG1 PARTICIPANTS
1 2017/12/1 6
2 2017/12/8 6
3 2017/12/14 9
4 2017/12/15 3
5 2017/12/18 3
6 2017/12/20 4
7 2017/12/21 4
8 2017/12/29 5
9 2018/1/22 3
10 2018/1/23 3
11 2018/1/24 3
12 2018/1/25 3
13 2018/1/26 3
14 2018/1/29 3
15 2018/2/1 3
16 2018/2/6 3
17 2018/2/9 4
18 2018/2/21 3
19 2018/2/22 4
20 2018/4/26 10
21 2018/5/3 8

Clarification and some
observations on

Revision of manual in
relation to the TAG
comments
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2) The second round of the training in Japan was held from 14 May 2018 till 25 May 2018. The 
participants of the said training were shown below; 

 

 Participants: 

 Name Title Organization

1 Mr. Jonathan MAYAMBA UMBI Operation Manager OR/DG 

2 Mr. Albert MUINDILE MUTSHIPAYI Site Supervisor OR/DPK 

3 Mr. Rudy ALONDA KYATANGALWA Research Engineer OR/LNTP 

4 Mr. Guylain LUZOLO TUKITALO Operation Manager OVD/DPK 

5 Mr. Victor KALONDA Ka KALONDA Brigade Chief OVD/DPK 

6 Mr. Dominique NZUZI MASSAMBA Head of Research and Expertise Department BTC 

7 Mr. Joseph MASISA Monitoring, Works and Equipment Chief FONER 

ST NO. DATE WG2 PARTICIPANTS
1 2017/12/27 11
2 2018/12/28 8
3 2018/1/25 6
4 2018/1/26 7
5 2018/2/14 Inspection 17
6 2015/2/15 Inspection and datase development 23
7 2018/2/16 Inspection 22
8 2018/2/19 8
9 2018/2/20 7
10 2018/2/21 10
11 2018/2/27 4
14 2018/3/5 7
15 2018/3/6 7
17 2018/3/8 8
18 2018/3/13 12
19 2018/3/14 14
20 2018/3/15 15
21 2018/3/16 10
22 2018/3/19 10
23 2018/3/20 8
24 2018/3/21 14
25 2018/3/22 13
26 2018/3/23 7
27 2018/3/26 5
28 2018/3/27 6
29 2018/3/28 10
30 2018/3/29 11
31 2018/3/30 15
32 2018/4/3 14
33 2018/4/4 15
34 2018/4/5 15
35 2018/4/6 14
36 2018/4/10 9
37 2018/4/11 10
38 2018/4/12 14
39 2018/4/13 11
40 2018/4/14 11
41 2018/4/28 5
42 2018/4/29 5
43 2018/4/30 5
44 2018/5/3 3
45 2018/5/4 4
46 2018/5/5 6
47 2018/5/6 3
48 2018/5/7 6
49 2018/5/8 6
50 2018/5/9 7
51 2018/5/11 3
52 2018/5/14 4
53 2018/5/15 4
54 2018/5/16 3
55 2018/5/18 3
56 2018/5/19 3
57 2018/5/21 Inspection and database development 3

Data processing

Inspection vehicle setting

Inspection vehicle setting and
inspection

Inspection and database development

Palse line, destance calibration,
inspection mannual development and
data processing mannual development

Inspection and database development

Inspection and database development

Data processing

Inspection and database development

Inspection and datase development
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 Name Title Organization

8 Mr. Mao NTUMBA MULUME  Chief of Service ACGT 

 

It was very much meaningful to have the participants from several other concerned 
organizations apart from OR/OVD. For instance, with regard to the AP road maintenance plan, 
budget issue is crucial. Since the official from FONER has also participated in the training in 
Japan, information on the budget flow was shared with the Project smoothly. As such, 
communication amongst the concerned parties has been strengthened.  

 

 Training Program: 

May a.m. p.m. Remarks 

14 (Mon.) Briefing Orientation, Visit to ISEC office - 

15 (Tue.) Road maintenance method Safety management measures Lecture 

16 (Wed.) Road administration Road maintenance cycle Lecture 

17 (Thur.) Pavement technology which contributes 
to environmental improvement 

Road inspection method Lecture 

18 (Fri.) System introduction Demonstration on road 
inspection 

Lecture, 
demonstration 

19 (Sat.) Off - 

20(Sun.) Off - 

21 (Mon.) Furukawa maintenance work  Site visits in Tokyo  Site visit 

22 (Tue.) Facility observation at Public Works 
Research Institute 

Road conservation Observation, lecture

23 (Wed.) Factory/material observation  Construction machinery Site visit, lecture 

24 (Thur.) Technical cooperation projects,  
Civil engineering session Q & A 

Preparation on the training 
report 

Lecture 

25 (Fri.) Presentation on the training report Training evaluation - 

 

 Some feedback from the participants: 

- The training program was well received by the most of the participants. They consider the 
following subjects as very much useful amongst others; “Safety management measures”, “Road 
maintenance method”, “Road administration”, “Pavement technology which contributes to 
environmental improvement” and “Road inspection”. 
Some of the reasons behind of the above views were; 1) It can be directly applied back home; 2) It 
will be one of the main recommendations to the organization that the participants belong to; and 3) 
It can be a significant source to develop mid and long term maintenance/repair plans, and so forth. 

- The participants commented the following subjects should have been included in the program; 
1) Asphalt road pavement repair work (site inspection); 2) Quality management; and 3) Bridge 
maintenance and repair works, etc. 

- The participants have committed action to be taken as follows; 

- Sensitization and awareness raising on road maintenance 

- Development and execution of maintenance plan 

- Establishment of monitoring system on road maintenance 

- Securing system that allows local governments’ direct intervention on road maintenance, as 
well as to encourage private sector participation 

- Recommendation on safety management training and work style reform 

 

3) As it has been done so, prior to the JCC, meetings with the C/Ps on the monitoring related issue 
were organized. Participants from the Congolese side were regular faces; a person in charge of 
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monitoring (Infrastructure Unit), and representatives from OR (Coordinator) /OVD (Logistic 
Director). Discussion on the progress (achievements) made so far, challenges and issues as well 
as un-achieved activities, etc. were held. At the same time, the Project Design Metrix (PDM) 
was reviewed and reminded the remaining indicators which needs to be fulfilled. The details 
are explained in below “Progress of Activities”. 

 

Ver. 6) 

1)  WGs:  
After the 5th JCC, which was held on the 5th June 2018, till late October 2018, 29 WG 1 
meetings/related activities were organized. The below shows the number of participants for the 
respective meetings; 

 

 
 

Similarly, WG2 has organized 97 meetings/related activities as described below. 

SL
No

.
DATE WG1

No of
PARTICI-

PANTS

1 2018/7/26
Presentation of the manual draft as amended by small
number of WG members

4

2 2018/8/15 Manual 1
3 2018/8/28 Manual 2
4 2018/8/30 Manual 2
5 2018/8/31 Manual 2
6 2018/9/3 Manual 2
7 2018/9/4 Manual 2
8 2018/9/7 Manual 3
9 2018/9/11 Manual 2

10 2018/9/20 Manual 3
11 2018/9/21 Manual 2
12 2018/9/24 Manual 3
13 2018/9/25 Manual 2
14 2018/9/26 Manual 2
15 2018/10/3 Manual 2
16 2018/10/4 Manual 1
17 2018/10/8 Manual 2
18 2018/10/9 Manual 2
19 2018/10/10 Manual 3
20 2018/10/11 Manual 2
21 2018/10/12 Manual 2
22 2018/10/15 Manual 3

23 2018/10/16
Internal meeting on the presentation of the final version of
manual (with Focal Points)

7

24 2018/10/17 Preparation of the manual presentation workshop 4
25 2018/10/18 Manual presentation workshop 41
26 2018/10/22 Manual 1
27 2018/10/23 Manual 1
28 2018/10/24 Manual 3
29 2018/10/25 Manual 2
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SL
No

DATE WG2
PARTICIPA

NTS
Focal point

1 2018/6/7 Data processing 3
2 2018/6/8 Inspection and database lecture, baseline 21
3 2018/6/11 Data processing 5
4 2018/6/12 OJT , data processing OR/OVD 20
5 2018/6/13 OJT , data processing OR/OVD 19
6 2018/6/14 OJT, data processing OR/OVD 18
7 2018/6/15 Endline test, data processing 30
8 2018/6/18 Data processing 6
9 2018/6/19 Lecture and continuation of training 13

10 2018/6/20 Inspection (OVD) 3
11 2018/6/21 Data  processing (OR) 10
12 2018/6/22 Data processing 8
13 2018/6/25 Data processing 7
14 2018/6/26 Inspection OR team/data processing OVD team 5
15 2018/6/27 Inspection OVD/data processing OR team N.A.

16 2018/6/28 Inspection and database OVD/Data processing OR 8
17 2018/7/1 Inspection and database OR 3
18 2018/7/2 Data processing 7

19 2018/7/3
Inspection OVD and data processing OR/observation,
budget calculation, plan for the works

7

20 2018/7/4 Observation, budget calculation, plan 9
21 2018/7/5 Data processing /observation, budget calculation 1
22 2018/7/6 Data processing 4
23 2018/7/9 Data processing 7
24 2018/7/10 Data processing 7
25 2018/7/11 Inspection and data base 7
26 2018/7/12 Inspection and data base 6
27 2018/7/13 Data processing 5
28 2018/7/16 Data processing 2 Meeting on OJT 9
29 2018/7/17 Data processing 6
30 2018/7/18 Data processing/ inspection and data base OVD 7
31 2018/7/19 Visiting of Chinese company) + data processing 17
32 2018/7/20 Inspection and data base, data processing N.A. Meeting on the 3rd OJT 5
33 2018/7/24 Meeting and Data processing 6
34 2018/7/25 Data processing, inspection 6
35 2018/7/26 Wrap-up meeting, baseline, data processing 24

36 2018/7/27
Investigation on Lumumba Avenue with OVD, data
processing

7

37 2018/7/30 Data processing 2
38 2018/7/31 Data processing N.A. Meeting on OJT 6
39 2018/8/2 Data processing 4
40 2018/8/3 lecture, Endline, inspection, data processing 18

41
2018/8/6

OJT : crack sealing on 30 June Blvd., data processing,
inspection

(29+5)34

42 2018/8/7 (29+5)34
43 2018/8/8 5
44 2018/8/9 (28+5)33
45 2018/8/10 35
46 2018/8/13 Visiting RN43 31
47 2018/8/14 Data processing 4
48 2018/8/15 Data processing 5
49 2018/8/16 Data processing 4
50 2018/8/18 Inspection and database 2
51 2018/8/19 Inspection and database 5
52 2018/8/21 Data processing 4
53 2018/8/22 Data processing 3
54 2018/8/23 Data processing 3
55 2018/8/24 Data processing 5
56 2018/8/25 Inspection and database 4
57 2018/8/26 Inspection and database 4
58 2018/8/27 Data processing 5
59 2018/8/28 Data processing 5
60 2018/8/29 Data processing 4
61 2018/8/30 Data processing 3
62 2018/8/31 Data processing 3
63 2018/9/1 Inspection and database 4
64 2018/9/2 Inspection and database 4
65 2018/9/3 Data processing 5
66 2018/9/4 Data processing 4
67 2018/9/5 Data processing 4
68 2018/9/6 Data processing 4
69 2018/9/7 Data processing 4
70 2018/9/9 Inspection and database 2
71 2018/9/10 Inspection and database 6
72 2018/9/11 Data processing 4
73 2018/9/12 Data processing 3
74 2018/9/13 Data processing 5
75 2018/9/14 Data processing 4
76 2018/9/15 Data processing 1
77 2018/9/17 data processing 6

78 2018/9/18
Data processing & lecture of OR on the inspection road
and database

4

79 2018/9/19 Data processing 5
80 2018/9/20 Data processing 3
81 2018/9/21 Data processing 4
82 2018/9/24 Data processing 4
83 2018/9/25 Data processing 4
84 2018/9/26 Data processing 3
85 2018/9/27 Data processing 4
86 2018/9/28 Data processing
87 2018/10/1 Data processing 6

88
2018/10/2

Lecture : presentation of inspection and database results
by OR 50

89
2018/10/3

Lecture : presentation of inspection and database results
by OVD 43

90 2018/10/4 data processing 1

91
2018/10/5

Lecture : presentation of inspection and database results
by OR; data processing

29

92
2018/10/8

Elaboration of report on road inspection and data
processing

1

93
2018/10/9

Elaboration of report on road inspection and data
processing

1

94
2018/10/10

Elaboration of report on road inspection and data
processing

4

95
2018/10/11

Elaboration of report on road inspection and data
processing

2

96
2018/10/12

Elaboration of report on road inspection and data
processing

1

97
2018/10/22

Elaboration of report on road inspection and data
processing

1

OJT : crack sealing on Lumumba Blvd., data processing

OJT : crack sealing on Congo-Japan Blvd, inspection, data
base
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2) Prior to the final JCC, regular pre-meeting was arranged amongst concerned parties of the 
Congolese and JICA Experts’ sides. In particular, considering the final stage of this particular 
Project, the said meeting had in-depth discussions on the achievements, issues, and actions 
required for the way forward.  

 

Discussion with the C/Ps on the monitoring results  

 

3) Concerning the Project office working environment, in fact, from almost the beginning of the 
Project, the condition of the washroom has been an issue; no running water (flushing/washing 
hands, etc.), technically no separation of main door for male/female, only one person can use 
at one time, etc (shared not only amongst Project related members but other officials/staff of 
OR). This should have been looked into more carefully by the Congolese side to secure proper 
hygiene and working environment with certain comfortableness. However, it was also 
understood that the condition of the Congolese side did not permit to accommodate such 
demand due to insufficient financial resources, which is another concern. 
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1-2 Progress of Activities 

(0) Activities for the General Issues: 

Ver. 1) 

1) A Kick-off meeting was held on the 8th June 2016 in order to obtain more understandings of 
JICA project and to comprehend function of the concerned parties of the DRC side. 

- A preparatory meeting for the 1st Joint Coordination Committee (JCC) and several other 
follow up meetings were held starting from 29th June 2016 till right before the 1st JCC. 

2) Current situation has been carefully observed so as to identify the contents of the baseline 
survey to fix the Performance Indicators, which remain unset in the Project Design Matrix 
(PDM). Once the contents were determined, the baseline survey will be conducted and the 
survey results will be analyzed accordingly. 

3) The counterparts (C/Ps) and the JICA experts conducted several site visits, for instance, RN 1, 
RN 4) and RP 118 which are under the supervision of OR. Likewise, Av.Victoire, Av. Cambela, 
Bld. Sedwe, Av.Poids Lourds, and etc. were visited by the JICA exerts guided by the OVD C/Ps. 
These exercises led the JICA experts to understand the actual situation on the ground. 

 

Ver. 2) 

1) Over all progress of the project activity is more or less as planned. 

2) 2nd JCC was organized on 8 November 2016 having the Working Group members, and total 
number of the participants for the 2nd JCC was 47. The Congolese side took initiative to lead 
the meeting and discussions went on. However, there may be some room for improvement in 
terms of time management. 

3) A series of meetings in line with each activity had been organized for outputs 1, 2 and 3 during 
this target period of the monitoring.  

4) Establishment and operation of the web site are in progress. Project site of JICA HP and 
Infrastructure Unit HP have been updated from time to time. Project Newsletter recorded 2nd 
edition so far. On the other hand, the Project has issued a request letter to OR in Aug. 2016 to 
include the Project information on their website. However, so far no response has been made 
by the OR. The Project will follow it up with this matter and try to materialize it in near future. 

 

Ver. 3) 

1) A key activity, which is to develop a draft version of technical guidelines, has been marked 
approximately 6 months delay. Series of activities had planned in accordance with the said 
guidelines which had affected the progress of the other related activities. The Project had 
reviewed the planned schedule and proposed modification of the concerned activity plans. The 
proposal was approved by the 3rd JCC meeting. Currently, the Project has clear picture of the 
progress management and activity implementation.  

2) 3rd JCC meeting was organized on 25 May 2017. Totally, 44 participants attended this meeting, 
having African Development Bank, and Transporters Association, etc.  

3) A series of meetings in line with the respective activity of the outputs 1, 2 and 3 had been 
organized for this target period of the monitoring lead by the WGs. 

4) Activities of the public relations (PR) have been on going. 2 radio stations came to report on 
the 3rd JCC. The 3rd edition of the Project Newsletter is under preparation while JICA project 
site (website) of this Project has been updated on a regular basis. The 6th edition of the Project 
News of the JICA website was uploaded in April 2017.  

5) The Project has secured a link to the website of Infrastructure Unit of Ministry of Infrastructures, 
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Public Works and Reconstruction (former Ministry of Infrastructures and Public Works). The 
Project Newsletters of 1st and 2nd edition are going to be uploaded shortly. 

 

Ver.4) 

1) In line with the revised schedule (initial schedule was revised at the time of the 3rd Monitoring) 
for developing draft technical guidelines (prime activity of the Project), the Project activities 
have been marking a certain progress.  

2) The 4th JCC meeting was held on 15 November 2017. 40 participants attended this meeting in 
total. Those participants are including the Advisor to the MoIPWR, Director General of 
FONER, Chief Resident Representative of JICA, Professors of Institut National du Bâtiment et 
des Travaux Publics, officials from Bureau d'études d'aménagement et d'urbanisme, 
Infrastructure Unit of MoIPWR, OR/OVD and others 

3) A series of meetings for the respective activities of the outputs 1, 2 and 3 had been arranged for 
this target period of the monitoring lead by each WG. 

4) Activities on PR have been continued. In line with this, RTNC (Radio-Television Nationale 
Congolaise), TELE 7 and ACP (Agence Congolaise de Presse) came to the 4th JCC and reported 
this event. 

5) The 3rd edition of the Project Newsletter has been uploaded on the JICA homepage (French 
version: https://www.jica.go.jp/project/drc/004/newsletter/index.html) while JICA project site 
(website) of this Project has been updated on a regular basis. The 10th edition of the Project 
News of the JICA website was uploaded  
(https://www.jica.go.jp/project/drc/004/news/index.html). The next update of the Project News 
is scheduled to be done in mid-November 2017. 

6) The Project has secured a link to the website of Infrastructure Unit since May 2017. The Project 
Newsletters of up to the 3rd edition have been uploaded to this particular site. 
(http://www.celluleinfra.org/index.php/publications/lettre-mensuelle-d-information-du-projet-
pro-routes). 

 

Ver. 5)  

1) With regard to the 4th JCC, newspaper article was uploaded on the website as below; 

https://www.digitalcongo.net/article/5a0d9838f84d560004a0cb4f 
The headline states “Government is satisfied with JICA’s support for the elaboration of the 
manual of the road maintenance”, and the article also covered overall project outlines including 
main concerned parties. 

2) The 5th JCC, which dated 5 June 2018, had 55 participants in total.  

Apart from the main organizations concerned, such as OR, OVD, MIPWR, FONER, etc., 
representatives from Delegation of the European Union (DUE), Office of Development Studies 
and Urban Planning (BEAU), Department of Road and Bridge (DEP), Public Works 
Infrastructure (TPI) and National Corporation of Building and Public Works Engineers (CNirs 
BTP) were joined. 

Main agenda of the JCC were 1) Progress of Road Inspection (current situation of database 
development included); 2) Training in Japan (Action Plan, etc.); and 3) Towards the final stage 
of the Project. 

 

3) Project News of JICA HP has been uploaded for 12 times so far, and new article was submitted 
to the JICA Headquarters early May 2018. The 4th edition of News Letter (in French) was also 
submitted to JICA HQs in mid-March 2018. The next update of the Project News is going to 
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be around mid-June 2018. The expected contents will be “Training in Japan” and “the 5th JCC”. 

 

Ver. 6)  

1) The article of the last (5th) JCC was publicized on the following JICA website (dated 20 June, 
2018);  
https://www.jica.go.jp/project/drc/004/news/20180620.html 

2) Likewise, the article of the 3rd site inspection was uploaded (dated 5 July, 2018) as the 16th 
edition as shown below;        
https://www.jica.go.jp/project/drc/004/news/20180705.html 

3) The Project News Letters have been linked to the website of Infrastructure Unit since May 2017 
and some updates have been made; 
http://www.celluleinfra.org/index.php/publications/lettre-mensuelle-d-information 
In the above site, “Lettre d’information N°01 du 18 Juillet 2016”, “Lettre d’information N°02 
du 1er novembre 2016”, “Lettre d’information N°03 du 07 juillet 2017’ and “Lettre 
d’information N°04 du 22 février 2018” are the ones from the Project. 

4) The 6th (final) JCC was organized on the 8th November 2018, having 61 participants in total.  

   Apart from the main organizations concerned, such as OR, OVD, MIPWR, FONER, BTC, etc., 
representatives from Delegation of the European Union (DUE), Belgian Development Agency 
(CTB), Congolese Agency of Great Works (ACGT), Congolese Environment Agency (ACE), 
Congolese Association of Civil Engineering (ACTC), Department of Road and Bridge (DEP) 
were joined. 

Main agenda: 1) Overall Project achievements; 2) Way forward; and 3) Discussions 

 5) During the course of the said JCC, comments and questions were raised in terms of training, 
quality control in road maintenance, area to cover (Kinshasa only or expanding to the provinces), 
establishment of common/harmonized database within the MIPWR and so forth. 

 

 

Presentation from the Project Discussion during the 6th JCC 
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Progress of the planned activities is described as follows. 

(1) Activities for OP1: Asphalt paved (AP) Road Maintenance Cycle is Established in OR and 
OVD with Clearly Defined Roles And Responsibilities in the Project Sites  

1.1 Review the current roles, responsibilities and work procedures for AP road maintenance of OR 
and OVD and analyze their problems in the project sites: Completed in July 2016. 

Ver. 1)  

This Activity has been jointly done by the C/Ps and the JICA experts having series of discussions 
and site visits. The major findings are as follows; 1.Majority of the staff who are involved in the 
AP road maintenance work have not enough working experiences and knowledge, 2. The existing 
inspection system for the road damage has room for improvement, 3.Similarly the inspection 
reporting format has room for improvement. 

 

1-2 Identify the most appropriate roles, responsibilities and work procedures for AP road 
maintenance of OR and OVD in the project sites: Completed in November 2018. 

Ver. 1) 

The above has been gradually identified based on the analysis of the above findings (problems), 
and those will be applied throughout the project period. 

 

Ver. 2) 

These activities have been identified and those will be continuously applied throughout the Project 
period. Needless to say, OR and OVD are the main actors for this particular Project while 
Infrastructure Unit oversees the overall implementation, and FONER is a road maintenance budget 
authority. All concerned parties play respective roles in line with the AP road maintenance cycle.  

 

Assessment Condition of damage 

A Fine condition (no damage) 

B Minor damage but no problem for smooth traffic 

C Minor damage but no hindrance to the traffic (repair works required within 5 years) 

D Large-scale damage but no hindrance to the traffic (repair works required within 1 year) 

E Large-scale damage to hinder the traffic (emergency restoration required) 

 

 

 

Daily inspection

Periodic inspection

Emergency inspection

Planning/
Securing budget

Inspection

Database Recording Measurement Diagnosis

Situation observation

Study of measurement works

Repair history

Design/Cost estimation/
Procurement

Construction (supervision)

Damage
assessmentA/B

D/E
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Ver. 3)-5) 

This activity has been in an application stage. The identified roles, responsibilities and work 
procedures for AP road maintenance of OR and OVD will be continuously applied throughout the 
Project period. 

 

Ver. 6)  

The application stage of this activity has come to an end under the Project in November 2018. 
However, the said application with necessary review and revision should be handled by the 
Congolese side in a continuous manner even after the completion of the Project. 

 

1-3 Define the road network to be covered by the project: Completed in August 2017.  

Ver. 1) 

Will be defined” by the end of September 2016. 

 

Ver. 2) 

The C/Ps have conducted site observation at the OR roads and OVD roads respectively. This task 
is aimed to be completed sometime in between January to March 2017. 

 

Ver. 3) 

It has been defined having lists of the respective target areas from OR and OVD. It was initially 
planned to complete it by the end of September 2016. In an actual situation, it had prolonged till 
May 2017. Involving 2 different organization (OR and OVD) takes much more time than expected. 
And coordination between them is also a demanding issue. This is one of the “lessons learned”, 
and the Project has taken notes on this matter. 

 

Ver.4)  

The road network to be covered by the Project” has been defined (completed) as shown below.  

 
 

1-4 Conduct traffic volume survey on some sections of the defined road network: Completed in 
August 2017.  

Ver. 1)  

- 
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Ver. 2) 

This activity is currently suspended. The C/Ps are facing difficulty to deal with such activity 
because of the budget constraint. The Project has inquired this issue to the Infrastructure Unit 
seeking for support to materialize the survey. Currently, the Infrastructure Unit is considering 
sending a request letter to Agence Congolais des Grands Travaux (ACGT) to secure some funds. 
However, in order to do so, determination of target area for the survey is required. 

 

Ver. 3) 

1) This activity is expected to be conducted by the end of July 2017, having collaboration with 
the “the Master Plan Project”. The Project C/Ps from OR and OVD together with the Japanese 
Experts will be joining the Master Plan workshop on induction of the traffic volume survey 
followed by the actual survey on the ground. Accordingly, collected data from the survey will 
be analyzed. OR and OVD C/Ps will take parts in the whole set of traffic volume survey, and 
the C/Ps are expected to acquire knowledge and skills on this. Out of total target sections of the 
said survey under the Master Plan Project, at least 2 sections (one for OR and the other for 
OVD) for the Project related sites will be covered. 

2) Upon completion of the draft guidelines, “1-5: An AP road maintenance plan FY 2018 of OR 
and OVD in the project sites” has started to be developed. Initial plan was to begin this activity 
from November 2016. Therefore, the Project proposed modification of the activity schedule.  

 

Ver.4) 

1) This activity was conducted on the 20th June 2017 to start with, having collaboration with the 
“the Master Plan Project”. Prior to that, preparatory workshop (how to conduct the 
aforementioned survey) was organized on the 7th June 2017. Thereafter, some more traffic 
volume surveys with the Master Plan Project were implemented. To be specific, twice (3 
sections) in July and 6 times in August 2017. In July, traffic volume at Boulevard (Bd.) 30 juin, 
Bd. Congo-Japon and Bd.Matadi sections were surveyed. In total, 9 sections were covered. For 
each traffic volume survey, 5 officials concerned of the Project were participated.  

2) One of the “Objectively Verifiable Indicators” of Monitoring Sheet I has been set as follows; 
“1-1. Traffic volume survey is conducted on 2 sections by July 2017 for one time throughout 
the project period.” And this has been achieved (completed) as described above. 

 

1-5 Develop an AP road maintenance plan FY 2018 of OR and OVD in the project sites: Completed 
in September 2018 in accordance with the modified target as to develop an AP road maintenance 
plan FY 2019 AP of OR/PVD instead of FY 2018. 

Ver.1) ～Ver.3) 

- 

 

Ver. 4) 

OR and OVD have been preparing the respective FY 2018 plans however, those plans were not 
under the Project which have no base on the implementation/evaluation of the Project. For this, the 
priority should be given to them to acquire skills on how to obtain the data as well as to utilize it. 
Once the data is well utilized, economical operation of the road maintenance can be materialized, 
at the same time, the mid-term plan can be developed by predicting the road condition in near future. 

Ver. 5) 

Not completed as planned. 
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1) The Project aims to utilize the database when developing maintenance plan. However, database 
development has been delayed, and currently it is expected to finish it in July 2018. Accordingly, 
AP road maintenance planning can be processed by using the said data in August 2018. That 
makes the plan for FY 2019 instead of FY 2018.  

Due to the delay of the budget allocation by FONER, development of the existing road 
maintenance plan of both OR and OVD has been also delayed. 

2) In line with the above, one of the “Objectively Verifiable Indicators” of Monitoring Sheet I has 
been set as follows; “1-2. AP road maintenance plan FY 2018 is developed by OR and OVD”. 
This has not been achieved as described above. 

Currently, the Project is trying to complete this activity by developing the AP road maintenance 
plan FY 2019 of OR and OVD in the project sites. 

 

Ver. 6) 

1) Based on the database, AP road maintenance plans FY2019 of OR and OVD have been 
developed. 

2) The said plans for both OR and OVD have been submitted to Infrastructure Unit on the 28th 
September 2018 respectively.   

3) In accordance with the modified target, this activity has been completed in September 2018. 

4) “Objectively Verifiable Indicators” of Monitoring Sheet I; “1-2. AP road maintenance plan FY 
2019 (modified from FY 2018) is developed by OR/OVD” has been achieved. 

 

1-6 Elaborate budget FY 2018 necessary for AP road maintenance of OR and OVD in the project 
sites and proceed budget request: Completed in October 2018 in accordance with the modified 
target as to elaborate budget FY 2019 instead of FY 2018 (to submit the said request to 
Infrastructure Unit). 

Ver.1) ～Ver.3)  

- 

 

Ver.4) 

The Project proposed modification of the plan to commence the activity in June 2018. And this 
proposal was accepted by the 4th JCC. Several delays such as developing database, which should 
be utilize for budget planning, etc. need to be overcome before this activity to be handled. 

 

Ver.5) 

Not completed as planned. 

1) Elaboration of budget FY 2018 as well as budget request were not materialized due to the same 
reason described above 1-5. 

2) An “Objectively Verifiable Indicator” of Monitoring Sheet I, which is in accordance with the 
above issue, is described as follows; “1-3. Budget request document FY 2018 for AP road 
maintenance is submitted by OR and OVD”. 

This has also not been achieved as described above. 

In general, the budget request for the following FY is to be submitted to FONER in between 
March and April if a notification letter has been sent by FONER prior to that. However, at this 
stage it has not been done so yet. According to FONER, the budget request should be submitted 
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by September this year for the next year, and they will be issuing the notification letter to 
OR/OVD in due course. Thus currently, the Project targets to complete this activity by 
elaborating budget FY 2019, and proceeding a request for the said budget by September 2018.  

 

Ver. 6) 

1) FY 2019 budget requests have been submitted to Infrastructure Unit by both OR and OVD on 
the 1st October 2018. 

2) In accordance with the modified target, this activity has been completed in October 2018. 

3) “Objectively Verifiable Indicators” of Monitoring Sheet I; “1-3. Budget request document FY 
2019 (instead of FY 2018) for AP road maintenance is submitted by OR and OVD” has been 
achieved. 

4) On the other hand, actual submission of OR/OVD road maintenance budget requests, which are 
rather additional, to FONER is pending. It will be done so by February 2019, which is still 
acceptable to FONER (as for the overall OR/OVD budget requests have been already submitted 
to FONER).  

5) The Project has recommended establishing the “Committee for Road Maintenance Monitoring” 
as to facilitate necessary action, including the budget related matters, to be taken after the 
Project completion 

 

(2) Activities for OP2: Technical Guidelines on AP Road Maintenance are Developed 

2-1: Review the current AP road maintenance works of OR and OVD and analyze their problems in 
the Project sites: Completed in June 2016. 

Ver. 1)  

1) This activity has been carried out partially by interviewing the concerned officials, and the 
actual observation on the ground will be done by mid- August. The progress of this activity is 
slightly delayed due to the delay of the DRC side response for the questionnaires. The answers 
for the questionnaires will be submitted to JICA expert team shortly.  

2) The major findings at this stage are as follows; 1. Most of the officials explained that lack of 
budget is a critical obstacle to prevent them from doing their maintenance work properly and 
regularly. 2.The inspection is carried out visually, 3. Data base has not been updated, and so 
forth. 

 

Ver. 2)  

This activity has been carried out (completed) based on the result of the interview, site observation 
and observation of the road maintenance as well as road repair sites. 

 

Findings
Road Inspection -Young officials have insufficient knowledge on the road inspection

-Detailed assessment of the road damage is insufficient
-Daily and periodic inspections have not been conducted
-Evaluation criteria is based on the subjective data
-Inspection has been conducted only the area that the damage is severe.
Minor damage (cracks, etc.) is not recorded (Repar works are done only
when the roads get bad)

Maintenance Plan -Database has not been updated
Budget Allocation -Insufficient budget

Budget Execution
-Allocated badget amount is significantly reduced from the requested
amount and thus maintenance works have been relatively limited
-Budget allocation takes time and damage gets worse. Consequently, it
makes the situation worse

Work/Construction Preparation -Insufficient construction management technology

Repair works
-Lessons for the pavement repair works have not been organized but the
offcials learn at the OJT. However, OJT is not conducted in a regular basis

Budget

Budget
Execution
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2-2 Collect and review the existing AP road maintenance manuals and technical guidelines: 
Completed in July 2016. 

Ver. 1) 

These activities have been conducted partially, and these will be continued till the end of July 2016. 

 

Ver. 2) 

These activities have been completed. The Project team has collected and reviewed the existing 
manual. 

 

2-3 Establish the Joint WG for developing technical guidelines on AP road maintenance (WG 1): 
Completed in August 2016. 

Ver. 1) 

The WG will be established around mid-July 2016. Currently it is in a process of identifying the 
appropriate members for the WG. 

 

Ver. 2) 

The WG (WG 1) has been established. The members consist of the following officials; 

 Name Position Institute 

1 M. Jean-Pierre MUTAMBA NENE Chief of Road Section Infrastructure Unit

2 M. Balayi KADIMA Coordinator OR 

3 M. Sangana MALONDA Director of Training OR 

4 M. Joshua MUTIA Head of Research Dept. / Laboratory OR 

5 M. Pierre WANET MUTUMOSI Chief of Brigade 901 / Kinshasa OR 

6 M. Richard MATANDA MWAMB Logistic Director OVD 

7 M. Leon MUTOMBO Chief of Section of Monitoring and Evaluation OVD 

8 M. Timothée SUMAHILI Technical Director / Provincial Direction of Kinshasa (PDK) OVD 

9 M. Pela WASAMA C. Studies & Analysis OVD 

10 M. Jimmy NKULA Studies & Analysis OVD 

11 M. Zico NSIALA MPUNGI Studies & Analysis OVD 

12 M. Pascal BULONGO Provincial Director FONER 

13 M. Patou MWA ILUNGA Chief of Division BTC 

14 M. Willy MONDA TONA Chief of Division BTC 

15 M. Fils ZENGA MBALA Chief of Service BTC 

16 M. Michel DINGANGA Chief of Road Section ACGT 
*BTC=Bureau des traveaux et construction 
 

2-4 Develop and draft technical guidelines on AP road maintenance: Completed in April 2017. 

Ver. 1)  

At this stage, series of observation and information gathering have been taken place in order to start 
drafting the guidelines, and the guideline contents have been gradually set. 

Ver. 2) 

Starting from late August 2016, the WAG 1 members gather regularly (every Thursday) in order to 
handle these activities. 
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Ver. 3)  

1) As reported in the 3rd Monitoring Summary, the WG1 members did final review of the draft 
technical guidelines, and the technical inputs by the Japanese Experts have been incorporated 
into the guidelines by the end of April 2017 (completed).  

2) The WG 1 members reported the progress, and the draft guidelines were distributed in the 3rd 
JCC.  

3) The completion timeframe of this particular activity is described in the “Objectively Verifiable 
Indicators” of Monitoring Sheet I; “2-1 Technical guidelines on AP road maintenance are 
drafted by April 2017”. Thus this has been achieved within the given timeframe. 

 

2-5 Explain and discuss the contents of the drafted technical guidelines at several meetings such as 
Technical Advisory Group (TAG) meetings etc. and revise the drafted technical guidelines: 
Completed in October 2018. 

 

Ver. 1) 

- 

 

Ver. 2) 

1) Kick off meeting was held on 24 August 2016. The draft version of the technical guidelines has 
been distributed during the course of the said meeting. The table of contents is shown below;  

Chapter 1: Overview 
Chapter 2: Work implementation structure 
Chapter 3: Work planning and implementation 
Chapter 4: Schedule of work implementation and road safety measures 
Chapter 5: Diurnal and nocturnal visual patrol 
Chapter 6: Maintenance and reparation plan 
Chapter 7: Maintenance method 
Chapter 8: Reconditioning method 
Chapter 9: Quality control 
Chapter 10: Database 

2) So far, the WG meetings have been held seven times having proactive participation from 
majority of the members, and continue working on the draft technical guidelines. Specifically, 
the members have been sharing respective working experiences as well as views on the road 
maintenance to contribute to the discussions. Currently the draft technical guidelines are half a 
way. Expected timeframe for the completion of draft version will be January to February 2016; 

 

Ver. 3) 

This activity was once commenced in November 2016, however, the Project recognized the 
necessity to organize TAG meetings for several times, and proposed modification of the plan of 
this activity (Refer to the Monitoring Sheet II). The draft version of the said guidelines will be 
reviewed and revised based on the shared views and technical inputs by the TAG, as well as the 
results of the trial application on the ground to observe whether the guidelines are suitable and 
practical in the actual situation. The re-planned process is shown below; 

 
Step 1: Development of the draft technical guidelines 

↓ 
Step 2: Discussion with the TAG 
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↓ 
Step 3: Revision of the draft technical guidelines based on the given technical inputs 

↓ 
Step 4: Trial application on site 

↓ 
Step 5: Necessary revision based on the situation on the ground 

↓ 
Repeat Step 2 – Step 5 

 

The below list indicates the members of the TAG; 

 
Title Organization 

Professors (2 people) Polytechnic Faculty, University of Kinshasa 

Head of Operation Polytechnic Faculty, University of Kinshasa 

Professors (2 people) National Institute of Building and Public Works 

Assistant National Institute of Building and Public Works 

 

Ver. 4) 

1) Comments on “the contents of the draft technical guidelines” were collected starting from June 
2017 and continued till July 2017 with English translation. Accordingly the countermeasures 
have been discussed among the WG1 members. Then discussion with the Technical Advisory 
Group (TAG) was organized on 22 September 2017 followed by 19 October 2017 and 3 
November 2017. This exercise will be continued for a couple of times thereafter. The TAG 
members are listed below; 

 
Title Organization 

Professors (2 people) Polytechnic Faculty, University of Kinshasa 

Head of Operation Polytechnic Faculty, University of Kinshasa 

Professors (2 people) National Institute of Building and Public Works 

Assistant National Institute of Building and Public Works 

 

2) The 1st TAG meeting: the countermeasures (revision) for the comments from the TAG and the 
other concerned parties (The 3rd JCC invitees) on the 1st - 5th Chapters of the technical guidelines 
were presented by the WG1 members. The TAG and the WG1 members had detailed 
discussions in order to revise the draft technical guidelines.  

3) The 2nd TAG meeting: In view of the 1st TAG meeting discussion, draft version of the 1st, 2nd, 
3rd, 4th and 5th Chapters of the technical guidelines has been finalized. The rest of the draft 
Chapters (6th – 11th) has been distributed to the TAG members. 

4) The 3rd TAG meeting: Prior to the 3rd meeting, the comments from the TAG members on the 
rest of the Chapters of the technical guidelines were shared with the WG1. During the course 
of the 3rd meeting, the countermeasures (revision) have been taken and they had further 
discussion on those. Accordingly, the draft technical guidelines from the 6th till 11th Chapters 
have been completed. 

 

Ver.5) 

This activity has been implemented mainly at the TAG meetings.  

The member of the TAG has been slightly changed. To be specific, one of the professors of UK has 
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been withdrawn while another assistant of NIBPW has been added as shown below; 

Name Title Organization 

M. Paul TSHIULA Professor Polytechnic Faculty, University of 
Kinshasa (UK) M. Patrick NDOLO Head of Operation 

M. Evariste PHANZU Professor 
Polytechnic Faculty, National 
Institute of Building and Public 
Works (NIBPW) 

M. Pierre MUZYUMBA Professor 

M. Michel MISEKA Assistant 

M. Papy KABADI Assistant 

 

The last TAG meeting was held in January 2018, which should have been in March 2018. The TAG 
comments on the draft technical guidelines were not submitted to the WG 1 early enough, which 
prevented the WG 1 to discuss and revise the guidelines as planned.   

Since the above mentioned professors have their own business at the respective university/institute, 
the Project related work tends to be pended. Sensitization and raising their motivation are necessary 
to maintain timely work. 

 

Ver. 6) 

1) Technical Guidelines (TGs) presentation and discussions were held several times at the WG 1 
prior to finalization. 

2) Considering the aforementioned discussion points, the workshop was organized on the 18th 
October 2018, which has led the said activity complete. 

 

2-6 Conduct AP road inspection in accordance with the drafted and revised technical guidelines and 
evaluate the procedure and outcomes of AP road inspection: Completed in November 2018. 

 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

This activity was initially planned to commence in December 2016. However, given the progress 
of the draft technical guidelines, also the delay of the procurement procedure, the Project proposed 
modification of the activity schedule.  

 

Ver. 4)  

This activity is underway. Evaluation of the procedure as well as outcomes of AP road inspection 
will be implemented sometime in February or March 2018. 

Ver. 5) 

1) AP road inspection using the inspection vehicle was arranged in December 2017 and January 
2018.  

2) Prior to the commencement of the inspection, “Order de mission” is required for smooth 
operation of the activity. However, the issuance of it was delayed. For this, the Project was only 
able to conduct the inspection for a few days. 

3) The data obtained through the inspection using the vehicle was not appropriate on the ground 
of the followings: 
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- When operating the measurement equipment, there is no consistency between the position 
of the photos and the distance: and 

- During the inspection, test mode was used for obtaining the data instead of measurement 
mode. 

4) Vehicle for the inspection has been finally delivered in April 2018. It was handed over to 
Infrastructure Unit on the 10th April 2018. 

5) The recent inspections were conducted in December 2017 and January 2018. However, some 
of the inspection data came out inaccurate. One of the reasons behind of this should be low 
level of PC skill, which requires some improvements.  

6) Re-training on the calibration, data processing, interpretation of road surface condition, etc., 
will be conducted in June 2018.  

 

Ver. 6)  

1) Through this activity, AP road maintenance plan, budget plan, as well as finalization of TGs 
have been realized.   

2) This is a continuous exercise which should be initiated by the Congolese side even after the 
Project completion.  

 

2-7 Develop a database for accumulating the AP road inspection results: Completed in September 
2018. 

Ver. 1) 

- 

 

Ver. 2) 

1) This activity has been gradually taken up. It has started from interviewing with OR regarding 
their database which is under way. And also OVD has been interviewed. Recommended 
equipment for inspection/database was introduced and demonstration was organized during the 
WG meeting. Once those are approved by the 2nd JCC, the equipment will be purchased 
sometime in 2017 (expecting to be by April 2017). 

 

Ver. 3) 

1) In order to “develop a database for accumulating the AP road inspection results”, the equipment 
(a camera to measure the road surface) was purchased and shipped to the DRC. A vehicle, 
which will be granted by JICA, to carry the said equipment is still under tax exemption 
procedure. Meanwhile, the existing vehicle has been temporary used to conduct trainings as 
well as inspection. The granted vehicle is expected to be in use around mid-July 2017. The fuel 
will be covered by the Congolese side, and the maintenance will be handled by the same.  

2) The Project proposed the modification of the activity plan due to the fact that the arrival of the 
equipment and the progress of the draft technical guidelines had been delayed 

 

Ver. 4) 

1) As to conduct the trainings and inspection, the Project faced challenges with unavailability of 
the temporary vehicle. Moreover, due to the security reason, it is required to be escorted by the 
police when conducting inspection, the arrangements with the police is another concern, which 
is not always easy. 
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2) Database entry training has been provided, yet the data to process is lacking. Inspection and 
interpretation of data need to be improved. Currently the Expert is developing data 
input/analysis application of excel macro to follow up with these issues. 

 

Ver.5) 

1) The Project received inspection equipment on the 23rd April, 2017.  

2) Physical/technical constraints as well as security situation prevented it from implementing this 
activity as planned. For instance, when the Project was borrowing a vehicle from 
Infrastructure, the procedure took much time, for the last one year, it was required to have a 
police officer on board for the inspection, it again took some time to arrange, specifically due 
to the cost involvement, data obtained from the inspection was found inaccurate. 

3) It is pointed out that at least accuracy on data input/interpretation need to be enhanced for better 
implementation of the project. 

 
Ver. 6)  

1) OR took a lead to complete the database development which was done by July 2018. 

2) OVD required more time than OR due to insufficient attendance for the required work. Yet they 
have also completed this exercise at later stage. Some of the reasons behind of the delay were 
explained as follows; time constraints (while OVD has more to cover within Kinshasa, given 
time was the same for both OR and OVD), availability of the inspection vehicle, prohibition of 
weekend work (during less traffic congestion period), weather condition, etc. 

3) “Objectively Verifiable Indicators” of Monitoring Sheet I; “2-2. Database of AP road inspection 
is developed by July 2018” has not been achieved with 2 months delay.  

4) Development of database for accumulating the AP road inspection results was finally 
completed on the 29th September 2018. 

5) The above database was presented at the workshops (WG2 meetings) organized on the 2nd, 3rd 
and the 5th October 2018, and discussion on this particular outcomes was done. 

 
Database Development by C/Ps 

2-8 Conduct AP road maintenance and APm repair works in accordance with the drafted and revised 
technical guidelines and evaluate the procedure and outcomes of these works: Completed in 
September 2018.  

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) Concerning the said activity, the WG 2 is planning to discuss this matter in line with the training 
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starting from late May 2017. “The evaluation” of the procedure and outcomes of these works 
will be followed in due course. 

2) The Project proposed modification of the activity schedule considering the progress of the draft 
technical guidelines. 

 

Ver. 4) 

1) With regard to the AP road maintenance and APm repair works in accordance with the drafted 
and revised technical guidelines”, those works have been undertaken through OJT referring to 
the said guidelines. The training/OJT participants were listed below.  

 
Participants List for Training on AP Road Inspection 

# Name Institution 

1 Christ NSIMBULU MASAMBA OVD 

2 Pierre WANET MUTUMOSI OR 

3 Jonathan MAYAMBA OR 

4 Albert MUINDILE MUTSHIPAYI OR 

5 Guylain LUZOLO TUKITALO OVD 

6 Victor KALONDA KAKALONDA OVD 

7 Chiristophe TSHIDIBI TSIMBOMBO LABO 

8 Eric DIOMBA PAMBU LABO 

9 Michel DINGANGA ACGT 

10 Pascal BULONGO PYANA FONER 

11 Dominique NZUZI MASSAMBA BTC 

12 Timothe SUMALI OVD 

13 FIMPADIO MAMPUYA OVD 

14 AGIGBA ZONO OVD 

15 EWMBE NANDO OVD 

16 IMBOTO MABILA OVD 

17 MVUEZOLO TOLOMBA OVD 

18 MUKUDI KAZADI OR 

19 MURHULA GWA KASHEMWA OR 

20 MAKANDA TRIKASE OR 

21 BUKASA MUKENDI OR 

22 MOIKA NGBOLIKO OR 

23 NKENDA MATONDO OR 

24 Patrick MBILA ESONG BTC 

25 Corneille MADIMBA MADIMBA BTC 

26 ESRHER MATUTALA LABO 
 
 
 
 

Participants List for Training on APm Repair Works 
# Name Institution 
1 Rose BUKAWU KALUBI (Female) OVD 
2 Hélène SEKO MFUNDU (F) OR 
3 Déogratias NTAMBI KALULO OR 
4 Kady OLEKONYA KADIMA OR 
5 BWABWA MUKENDI OR 
6 LOMBOMBE NSUNDJU (F) OR 
7 Zacharie LANDAMO MADIATA OR 
8 Olivier MITSHABU KADIMA OVD 
9 Jean-Jacques KAWE LUMUMBA OVD 
10 NKUNGA MANSIANTIMA OVD 
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# Name Institution 
11 Didier FATAKI KASONGO LABO 
12 DAKWA BEMBA OR 
13 Géorges MAKANDA TRIKASE OR 
14 Kevin BABAKA LELO ACGT 
15 Andy MPUTU ISSANZA OR 
16 Olga BANZA NGOIE (F) OR 
17 Eddy BONGONGO SOZANE OVD 
18 KYUNGU NTAMBI OR 
19 Jean BAWILI KAZINGUVU OR 
20 LOSHA KAZADI OVD 
21 MBOMA MAKASI BTC 
22 Jorluquin SANGI NKANZA OVD 
23 KHONDE MAKAYA OVD 
24 Narra KIMVULA MUDIMUNANGA OVD 

 

Ver.5) 

1) Upon completion of the planned activity on the above 2.6 and 2.7, the result of the 
implementation will be explained at the WG 1. 

 

Ver. 6)  

1) After completion of the above 2.6 and 2.7, evaluation results were explained at the WG 2 
meetings (workshops) on the 2nd October 2018 for OR followed by the 3rd October 2018 for 
OVD. 

2) The said workshops covered the following items in line with the technical guidelines; Road 
inspection, Database, and Procedure of the budget request. 

 

2-9 Finalize the technical guidelines: Completed in September 2018. 

Ver1) – Ver.4) 

- 

 

Ver. 5) 

1) Current this activity is to be implemented in July 2018. 

 

Ver. 6)  

1) After series of WG 1 discussions, to be specific, as explained in the above Ver. 6), (2) Congolese 
side, I-I Progress of Inputs, after the 5th JCC, 29 meetings were held (as of 25 Oct. 2018) in 
order to finalize the technical guidelines. In fact, it was continued once the 1st edition of the 
technical guidelines was submitted to Infrastructure Unit on the 28th September 2018 for further 
improvements.  

2) Then, at the 6th JCC held on the 8th November 2018, the 1st edition of the technical guidelines 
was approved by the MIPWR Minister. 

3) “Objectively Verifiable Indicators” of Monitoring Sheet I; “2-3. Technical guidelines on AP road 
maintenance are finalized by October 2018”, has been achieved. 

 

2-10 Organize seminars and workshops for explaining and distributing the finalized technical 
guidelines to relevant organizations: Completed in October 2018. 
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Ver.1) – Ver.4) 

- 

 

Ver.5) 

Currently, this activity is to be implemented in September 2018. 

 

Ver. 6) 

1) Once finalized and submitted to Infrastructure Unit (as mentioned above 2-9, on the 28th Sep., 
2018), technical guidelines were presented at the workshop on the 18th October 2018.  

2) Prior to that, the said guidelines, including the inspection results, were explained to OVD on 
the 2nd October 2018, while the same were done so to OR on the 3rd October 2018. 

 

2-11 Make an arrangement of the formalities for official approval of the finalized technical guidelines 
as national regulations of MIPWR: Completed in November 2018.  

Ver1) – Ver.4) 

- 

 

Ver.5) 

Currently, this activity is to be implemented in October 2018. 

 

Ver.6) 

1) Through the final JCC, technical guidelines were officially approved by the MIPWR.  

2) The said activity is described in the “Objectively Verifiable Indicators” of Monitoring Sheet I; 
“2-4. Formalities for official approval of the finalized technical guidelines on AP road 
maintenance are submitted” have been achieved. 

 

(3) Activities for OP3: AP Road Maintenance Skills and Knowledge of OR’s and OVD’s 
Technical Staffs are Improved in the Project Sites 

3-1: Training Plan for AP Road Inspection and APm Repair Works 

3-1-1 Establish the Joint Working Group for conducting trainings on AP road inspection and APm 
repair works: Completed in October 2016. 

Ver. 1) 

-  

Ver. 2) 

1) The members of the said WG (WG 2) have been selected, and the kick off meeting was 
organized 9 November 2016 (completed). The WG 2 was joined by the Chief of Road Section 
of Infrastructure Unit and Logistic Director of OVD.  

The below list shows the selected members of the WG 2; 
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 Name Position Institute 

1 M. Jean-Pierre MUTAMBA NENE Chief of Road Section Infrastructure Unit

2 M. Balayi KADIMA Coordinator OR 

3 M. Sangana MALONDA Director of Training OR 

4 M. Jean Paul MAVUNGU SOKANA  Database Chief OR / HQ 

5 M. Pierre WANET MUTUMOSI Chief of Brigade 901 / Kinshasa OR 

6 M. Jonathan MAYAMBA UMBI Site Chief DPK Brigade 

7 M. Albert MUINDILE MUTSHIPAYI Site Chief DPK Brigade 

8 M. Guylain LUZOLO TUKITALO Site Chief DPK Brigade 

9 M. Victor KALONDA Ka KALONDA Site Chief DPK Brigade 

10 M. Richard MATANDA MWAMB Logistic Director OVD 

11 M. Leon MUTOMBO Evaluation Chief of Service OVD 

12 M. Lobo LOBO MPUMFA Study and Project Section OVD / HQ 

13 M. Christ NSIMBULU MASAMBA Road Section OVD / HQ 

14 M. Timothée SUMAHILI Technical Director / DPK OVD 

15 M. Dominique NZUZI MASSAMBA Chief of Service BTC 

16 M. Willy MONDA TONA Chief of Division BTC 

17 M. Pascal BULONGO Provincial Director  FONER 

18 M. Joseph MASISA Chief of Monitoring, Works, and Equipment Section FONER 

19 M. Mao NTUMBA MULUME Chief of Service ACGT 

20 M. Michel DINGANGA Chief of Road Section ACGT 

 

2) The members will be meeting once a week, every Wednesday. During the course of the next 
WG 2 meeting, some of the representatives from WG 1 will be performing TOT to share their 
knowledge and understandings of the concept of maintenance, etc. to the WG 1 members. Then, 
the following week, baseline survey will be conducted. 

 

3-1-2 Plan the trainings on AP road inspection and APm repair works: Completed in April 2017. 

Ver. 1) 

- 

 

Ver. 2)  

1) This activity is under preparation. It will be completed in January 2017. Trainings on the road 
inspection and repair works are scheduled to be organized three times respectively.  

The below shows the sample training programs; 

 

 

 

 

 

 

 

 

A-281



29 

Sample Training Program for the AP Road Inspection 

 
 

Sample Training Program for the APm repair works 

 
 

2) The WG will determine the actual contents of the training programs and other necessary issues 
having in-depth dialogues as they organize the weekly meetings.  

 

Ver. 3)  

1) The plan of the trainings on AP road inspection and APm repair works” had been completed 
by the end of April 2017, which was the revised target time frame (as reported in the 3rd 
Monitoring Summary). 

2) The completion timeframe of this activity is described in the “Objectively Verifiable Indicators” 
of Monitoring Sheet I; “3-1: Training Plan is developed by April 2017”. Thus this activity has 
been completed within a given timeframe. 

3) After the 2nd JCC, the Project reviewed it in a view of required time for induction to the WG 
members, etc. In between the 2nd and the 3rd JCC, the Project considered modification of the 
target timeframe as follows; “Training plan is developed by April 2017”.  

The developed plan is shown below; 

 
 
 
 
 

Day Type of training am (10:00-12:00) pm (14:00-16:00) Venue

1 Introduction (baseline survey included)
Group discussion on the
condition of the road
maintenance, issues, etc.)

2

3

4

5

6
Implementation of general visual
inspection

7
Implementation of visual inspection by
the forward image acquisition

8
Implementation of the detailed visual
inspection (cracks, quantity measurement
of the ruts, etc.)

9
Implementation of the detailed inspection
(quantity measurement of the deflection,
etc.)

10
End line survey / Development of the
action plan

Presentation of the action plan /
Assessment

Training room at OR
laboratory

Hands-on
training at the
site

Recording and evaluation of the
road inspection results

Training target road
(site) / Training
room at OR
laboratory

Overview of the road maintenance

Road inspection method

Recording and evaluation of the road inspection results

Summary of lecture

Lecture
Training room at OR
laboratory

Day Type of training am (10:00-12:00) pm (14:00-16:00) Venue

1 Introduction (baseline survey included)

Group discussion on the
condition of the road
maintenance, repair method,
issues, etc.)

2

3

4

5

6

7 APm material Quality management
8 APm repair works Quality management
9 APm repair works Construction record

10
End line survey / Development of the
action plan

Presentation of the action plan /
Assessment

Training room at OR
laboratory

Hands-on
training at the
site

Training target road
(site) / Training
room at OR
laboratory

Safety management measures

Lecture
Training room at OR
laboratoryOverview of the road maintenance

AP road damage and cause, maintenance, repair method

Quality management, safety management measures, construction record

Summary of lecture, group discussion
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Training Plan for AP Road Maintenance 

 

 

4) Target officials for this particular training are almost confirmed. Considering the time that the 
Japanese Experts are absent, Congolese trainers need to be trained. This training of trainers 
(ToT) is aiming to be introduced. The training has been gradually commenced since March 
2017. Feasibility to conduct ToT will be observed while conducting training. Once the Project 
confirms the feasibility, the trainers are to be selected from the WG 2 members and/or from the 
trainees. 

 

Ver.4) 

3) The Project considered introducing ToT. The trainers of Congolese side have been nominated 
by the C/Ps. However, the results of the baseline survey were moreover similar scores for both 
the trainers and the trainees, even at some points, the scores of the trainees were higher than 
those of the trainers. Given the fact that the Congolese expected trainers’ huge challenges, the 
Project has re-considered the ToT scheme to be suspended, at least for the time being. 

 

3-1-3 Select candidate sites for the trainings on AP road inspection and APm repair works: Completed 
in June 2018. 

Ver. 1) 

- 

 

Ver. 2) 

N°
Trainer

(Japanese
Expert)

Subject of the  Practical
Training

Training Content (module)

Training on Inspection

1) Purpose and role  of surface inspection

2) Types of surface inspection

3) Inspection Equipement (O JT)

Training on Database

1) Purpose of creating Database

2) Shewhart Cycle  (PDCA)

3) Inspection Equipement : O JT (analyse)

4) O perating Database (Road Maintenance Plan)

Training on Evaluation (classification and Damage Causes)

1) Structure and Function of Asphalt Surrface

2) Purpose of Surface Evaluation

3) O verview of Surface Damage and its Causes

    §  Types Surfaace Damage

    §  Surface Degradation and Deterioration Mechanism

4) Analysis for Deterioration Causes (non-destructive
Analysis, O pen Excavation Analysis)

Training on Repair (Method of Work, Q uality Control)

1) Purpose of the Pavement Repair

    §  Potholes

    §  Cracks

    §  Treatment of Surface

    §  Partial Reconstruction

    Overlay (after cutt ing)

2) Purpose of Q uality Control

    §  Test required for the specified mixture formula

    §  Tests required until delivery of hydrocarbon asphalt mix

    §  Daily tests of the asphalt mixing plant

    §  Tests required at  the construction site

Training on Q uality Control (Works Plan, Safety Measures)

1) Work Plan

    §  Method of Repair Works

Patching, crack sealing, surface treatment, partial reconstruction,
overlay (after cutt ing)

2) Safety Measure

    §  Safety Measures Principles

    §  Shewhart Cycle (PDCA) Safety

    § Prevention of dangers

    §  Traffic Control

1 Mr. Sakai Inspection

2 Mr. Sakai Database

4 Mr. Shishido
Repair

(Method of Work,
Quality Control)

5 Mr. Mukai
Q uality Control

(Works Plan, Safety
Measures)

3 Mr. Takahashi
Training on Evaluation

(Classification and
Damage Causes)
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1) As shown below, the OJT candidate site on the OVD road (red-marked part) has been confirmed 
while that of OR road (green-marked part) has been slightly pending due to the BTC 
maintenance budget related matter. Once the WG activity has been commenced, this issue will 
be solved in due course. 

 

 
 

Ver. 3) 

1) National Route (NR) 1 has been identified as a training site for OR. 

 

Ver. 4) 

1) Different candidate sites for the remaining trainings may be identified so as to make the 
trainings more meaningful. 

 

Ver.5) 

1) Candidate sites for the OJT in 2018 have been selected after discussing with the C/Ps as follows; 

①Blv.du 30 juin, ②Blv.Lumumba and ③Rte.Congo-Japon.   

 
 

Ver. 6) 

1) The selected sites for the OJT were explained to OR/OVD/FONER on the 6th June 2018, which 
was right after the 5th JCC. However, on the 26th July 2018, re-selection was done due to the 
budget constraint of the Congolese side, with that, this activity has been completed. 
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2) The reason behind of selecting the above OJT sites was the degree of damage (more severe than 
the other sites), which was found through the road inspection database. 

3) Since the selected OJT sites have high traffic volume, it required special attention to the safety 
as well as to conduct OJT in an efficient manner to avoid worsening the traffic congestion, the 
number of the trainees was limited to 7 participants per day as maximum. 

 

3-2: Trainings on AP Road Inspection: 

3-2-1 Conduct baseline survey on the training participants' skills and knowledge of AP road 
inspection: Completed in June 2018. 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) The baseline survey for the main C/Ps was organized in December 2016. Out of 37 questions, 
only 2 questions marked 100% as correct answers. The average rate of correct answer was 
49.8%, and the worst rate was 0% followed by 6 %. The most difficult question was the 
following; “How many percent is the crack rate? (1 mesh =0.5 m x 0.5 m, target range of the 
survey: 5m x 3m)” 

2) The Project proposed modification of the second and the third round of the baseline surveys in 
accordance with the progress of the other related activities, specifically development of the 
draft technical guidelines. The second round of the said survey is planning to be organized 
February 2018. 

 

Ver. 4) 

1) The initial baseline survey on the training participants’ skills and knowledge of AP road 
inspection was conducted on the 14 June 2017. The said survey will be arranged 2 more times. 

2) Out of 30 questions, only 2 questions were marked 100% as correct answers for the initial 
baseline survey. The average rate of correct answers was 45.9%, and the worst rate was 8% 
followed by 13 %.  

 

Ver. 5) 

1) Recently, the baseline surveys were conducted in February and May 2018 (Ref. to 3.2.4).  
2) The final baseline survey will be done in June 2018. 

 

Ver. 6)  

1) The final baseline survey was conducted on the 8th June 2018.  

2) 19 officials (OR:8, OVD:6, FONER:2, BTC:3,) took the baseline survey, and the correct answer 
marked 65% in average. (ref. to 3.2.4). 

 

3-2-2 Conduct lectures on AP road inspection: Completed in June 2018. 

Ver. 1) ～Ver. 2) 

- 
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Ver. 3) 

1) This activity is to be implemented in between April and June 2017 for the initial stage based on 
the modified schedule. The first lecture has been conducted since mid-April 2017. 

 

Ver. 4) 

1) Lectures on AP road inspection” have been organized 3 times so far focusing on the inspection 
by using the equipment as explained below: 

① The equipment was first used for the Project: May 2017 

② Confirmation of the actual situation on the ground followed by the brush up training: 

August 2017 
 The 2nd round of brush up training: October 2017 

The above ③was conducted due to the fact that the trainings on how to use the equipment and 

crack interpretation have not been well acquired by the majority of the trainees. 
 

Ver. 5) 

1) The last session of the lectures was held in February 2018. 
2) Remaining lectures will be organized in June 2018. 

 

Ver. 6)  

1) The final lectures on AP road inspection were conducted from 12th June 2018 for 3 days, and 
in accordance with those lectures, OJTs have been arranged. 

2) The said activity is described in the “Objectively Verifiable Indicators” of Monitoring Sheet I; 

“3-2. 3 times of lectures on AP road inspection are conducted“, and this has been achieved. 

 

 
Lecture by JICA Expert 

 

3-2-3 Conduct OJTs on AP road inspection at the selected sites in the project sites: Completed in June 
2016. 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 
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1) This activity will be conducted from June to July 2017. 

 

Ver. 4) 

1) Initial OJTs on AP road inspection at the selected sites in the project sites” have been conducted 
on NR 1/NR 43 for OR and Poids-Lourds/30 Juin for OVD. However, given the situation 
addressed above 3-2-2, it requires inspection and crack interpretation trainings to be redone. 
The 2nd and the 3rd OJTs will be organized sometime during the 1st and the 2nd Quarters of 
2018. 

2) The training received participants not only from the WG 2 members but others from OR, OVD, 
BTC, LABO, ACGT and FONER, which make up to 73 participants. 

 

Ver. 5) 

1) Recent OJT was conducted in February 2018. 

2) Following OJT is going to be arranged in June 2018. 

 

Ver. 6) 

1) The final OJTs were implemented from the 12th to the 14th June 2018. 

2) The details of the OJTs are explained below; 

 

Date OJT site Contents 
No. of Participants 

OR OVD FONER BTC Total

12June Rte.Congo - Japon 
Visual survey on the pavement condition 
(damage caused by the pothole/roadbed) 

4 3 1 1 9 

13 June Blv.du 30 juin 
Visual survey on the pavement condition 
(mainly contraction crack) and flatness 
measurements 

3 2 1 1 7 

14 June Blv.Lumumba 
Visual survey on the pavement condition 
(mainly pothole/hexagonal pattern crack) and 
flatness measurements 

4 2 1 2 9 

 

3) The said activity is described in the “Objectively Verifiable Indicators” of Monitoring Sheet I; 
“3-3. 3 times of OJTs on AP road inspection are conduced” has been achieved. 

 

OJT at Rte. Congo - Japon OJT at Blv. Lumumba 
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3-2-4 Conduct endline survey on the training participants' skills and knowledge of AP road inspection: 
Completed in June 2018. 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) This activity will be organized in early August 2017. 

 

Ver. 4) 

1) The initial endline survey on the training participants’ skills and knowledge of AP road 
inspection” will be organized in between January and February 2018. The 2nd and the 3rd end 
line surveys will be implemented as scheduled (March 2018 and June 2018 respectively).  

 

Ver. 5) 

1) The recent endline survey was organized in February 2018 as the initial one. 

2) The Expert tried to organize the initial endline survey as planned. However, the Project faced a 
challenge due to the time constraint. Thus the 2nd baseline survey is considered as the initial 
endline survey as well. 

3) The comparison of the results of the baseline and endline surveys is shown below; 
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- Among 9 surveyees of the WG 2 members, more than a half showed improvement and the 
remarkable score increase was 100% (1 person) followed by 85% (2 persons). On the other 
hand, 2 of them had exactly the same score while one marked less score. The average rate of 
correct answer was 22 %. 

- Likewise, as for 24 trainees, more than a half obtained higher scores than the baseline survey. 
The highest increase recorded as 183 % followed by 117%. However, the average rate of 
correct answer was 27 %. 

- One of the reasons of the survey results, which were found relatively differ from one parson 
to another, was due to the different organizations that the surveyees belong to, which means 
they have different expertise area and background; OR, OVD, BTC, FONER, Laboratory, 
and ACGT.  

4) It is indicated that “3-4. A percentage of correct answers of the endline survey on AP road 
inspection is increased by 60.0 % compared to that of the baseline survey” in “Objectively 
Verifiable Indicators” of Monitoring Sheet I.  

It might be possible for some of the surveyees to mark the increase as above (60% increase) for 
the final endline survey, however, considering the past experiences as described above 3), 
surveyees as a whole to mark as such could be challenging. 

Nonetheless, the important aspect is to lead them better understandings on the contents of the 
lectures/OJTs, and enhance their capacity to apply those at their respective work places 
continuously.  

1) The final endline survey is going to be implemented in June 2018.  

 

Ver. 6)  

1) The final endline survey was conducted on the 15th June 2018, which marked this activity 
completed. 

2) The below shows respective (3 times) results (correct answers and increase) of the baseline and 
endline surveys. 

 Baseline Survey (%) Endline Survey (%) Increase (%) 
1 48 61 27.1 
2 55 61 10.2 
3 65 76 16.9 

Average 56 66 17.9 

 

3) In case of the final surveys, there were 2 participants whose score decreased while 1 
participant’s result marked more than 70% increase (from 53 to 89). 

4) Likewise, amongst 19 questions in total, 15 questions marked score up, and out of those, the 
scores of 6 questions increased more than 60%.  

5) However, “Objectively Verifiable Indicators” of Monitoring Sheet I; “3-4. A percentage of 
correct answer of the endline survey on AP road inspection is increased by 60.0% compared to 
that of the baseline survey” has not been achieved.  

6) It might have been the case that the baseline survey results came out much better than initially 
expected. Thus from there, it was rather challenging to mark more than 60% increase on the 
correct answer. The JICA Experts confirmed that the C/Ps have relevant basic knowledge, 
which the results of the baseline survey show.  

7) Questions regarding the design and database found low score. Concerning the former, once the 
road maintenance management system is in place, knowledge on the design should be enhanced. 
As for the latter, which is closely related to the road maintenance plan, it should be aimed that 
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the AP road maintenance plan development as well as preparation of budget request to be 
implemented in a systematic manner. 

 

3-2-5 Conduct AP road inspection through trial implementation of the drafted technical guidelines by 
the training participants and evaluate the procedure and outcomes for revising the guidelines: 
Completed in July 2018. 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) The said activity will be initially conducted from late July 2017 for 3.5 months. 

 

Ver. 4) 

1) AP road inspection through trial implementation of the drafted technical guidelines by the 
training participants” has been pending since the inspection data is lacking (Refer to 2-7, (2), 
1-2 Progress of Activities). 

 

Ver.5) 

1) The latest action on this activity was taken in February 2018, and it resumed in May 2018. 

2) If there is any discrepancy between the draft technical guidelines and the actual situation on the 
ground, it should be pointed out and reflected in the guidelines for the improvement.   

 

Ver.6)  

1) Discussion on the technical guidelines was made on the 26th July 2018 as the last of this activity.  

2) “Objectively Verifiable Indicators” of Monitoring Sheet I; “3-5. 3 times of trial AP road 
inspection are conducted” has been achieved. 

3) To be specific, in February, May and July 2018 were the time when this particular activity was 
implemented, and after the discussion, revision was made to improve the technical guidelines. 

 

3-3: Training on APm Repair Works 

3-3-1 Conduct baseline survey on the training participants' skills and knowledge of APm repair works: 
Completed in July 2018. 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) This activity was organized in November 2016 to start with. The next one will be held in 
February 2018. 

 

Ver. 4) 
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1) The baseline survey on the training participants’ skills and knowledge of APm repair works” 
was organized on the 11 September 2017 for the second time after the initial ones taken on the 
17th/29th August 2017.  

 

Ver.5) 

1) The 2nd baseline survey was implemented in March 2018. 
The below table shows the percentage of the correct answer from the 2nd baseline survey 
(segregated by the main subjects) 

 

Ver. 6) 

1) The final baseline survey was conducted on the 26th July2018. 

2) Out of 54 who were nominated by the C/Ps, 20 (OR: 9, OVD: 8, FONER: 2, BTC: 1) actual 
attendees took the baseline survey.  

3) The average percentage of the correct answer marked 38.3 (repair works related questions: 39.5, 
construction supervision related: 37.0, ref. to 3.3.4) 

 
Baseline Survey 

 

3-3-2 Conduct lectures on APm repair works: Completed in August 2018. 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) The lecture on APm repair works of the 1st session was conducted in May 2017. 

 

Ver. 4)  

1) Lectures on APm repair works” of the second session were organized from August 2017 till 
September 2017. 

Ver.5) 

(%)

Construction Supervision Safety Management Overall 

OVD 30.36 24.29 26.98

OR 25.00 28.33 26.85

LABO 54.17 33.33 42.59

FONER 37.50 40.00 38.89

BTC 12.50 20.00 16.67
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1) The recent lectures were conducted in February/March 2018. 
One of the sessions was highlighted the following aspect; Important point of vehicle inspection, 
and covered “role of operator, “role of driver”, “operation at starting/ending point”, “test mode”, 
“check the route” and “communication”. 

2) The final session will be arranged in July/August 2018. 

 

Ver. 6)  

1) The final lectures on the repair works and construction supervision were conducted in between 
July to August 2018. 

2) 4 kinds of maintenance methods (crack-sealing, partial reconstruction of pavement, sealing, 
and overlay) were explained during the course of the said lectures.  

3) The said activity is described in the “Objectively Verifiable Indicators” of Monitoring Sheet I; 
“3-6. 3 times of lectures on APm repair works are conducted” has been achieved. 

 

 
Lecture by JICA Expert 

 

3-3-3 Conduct OJTs on APm repair works at the selected sites in the project sites: Completed in 
August 2018. 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) The said activity is scheduled to be implemented from August 2017. 

 

Ver. 4)  

1) The OJTs on APm repair works at the selected sites in the project sites” were implemented in 
August, September and November 2017 for the initial stage. After 3-day OJTs held on 8-10 
November, the review meeting was set on 14 November 2017. 

2) During the course of the OJTs, some LABO works were arranged. For instance, experiments 
on the relation between the density/temperature of the asphalt were implemented on 10 
November 2017 for the purpose of the asphalt temperature control.  

 

Ver.5) 
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1) The 2nd OJT was conducted in between February to March 2018. 
One of the main themes of the said OJT was “crack sealing”. 

2) The final OJT will be organized in between July to September 2018. 
 

Ver. 6)  

1) The final OJTs were organized in between 7th to 10th August 2018. 

2) In accordance with the contents of the lectures described above 3-3-2, OJTs were arranged and 
implemented as follows; 

 
Date OJT site Target Maintenance Method 

7 August Blv.du 30 juin Crack-sealing 
8-9 August Blv.Lumumba Partial reconstruction of pavement 
10 August Rte.Congo - Japon Sealing 

 

3) The said activity is described in the “Objectively Verifiable Indicators” of Monitoring Sheet I; 
“3-7. 3 times of OJTs on APm repair works are conducted” has been achieved.  

 

Crack-sealing method Partial reconstruction of pavement method Sealing method 
 

3-3-4 Conduct endline survey on the training participants' skills and knowledge of APm repair works: 
Completed in August 2018. 

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) The initial end line survey on the training participants’ skills and knowledge of APm repair 
works” will be implemented in November 2017. 

 

Ver. 4) 

1) This activity will be implemented in mid-November 2017. 

 

Ver.5) 

1) The initial endline survey was conducted in December 2017. 
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Result Comparison between Baseline/Endline Surveys 

 

Comparison of the results between the baseline survey and endline one, both supervision and 
safety control parts show improvements as indicated in the above graph. 

As show below table, in case of the endline survey result, while respective organizations as 
well as the overall marked a certain increase of the points obtained from the baseline survey, 
the said increase was under 60.0%, which the “Objectively Verifiable Indicator” targets.  

 
 

Moreover, as often the case, the surveys tend to be differ from the baseline and endline surveys, 
it is, in fact, rather difficult to compare the results. 

The Project targeted such increase to start with, in an actual situation, materialization of it was 
rather challenging. 

However, considering the unfamiliarity of taking examinations (surveys) on the newly 
introduced issues, most of them marked increase, that should be recognized and evaluated. 

1) Due to the material constraint (crack sealing material) during the course of OJT, the 2nd round 
of endline survey has been pending. It will be organized at the time of the 3rd endline survey in 
August 2018.  

 

Ver. 6)  

1) The final endline survey was conducted on the 3rd August 2018.  
2) To be specific, it was the 3rd round for the Repair works team while the 2nd round one for the 

repair works as explained above Ver. 5). 
3) The comparison of the percentage of the correct answers between the baseline survey and the 

endline survey is shown below. 
 

  Baseline survey (%) Endline survey (%) Increase (%) 
1 Construction Supervision 53 66 24.5 
2 Repair works 41 62 51.2 

34.87%

66.84%

56.58%

78.95%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

Supervision Safety Control

BaseLine Endline

(%)

Baseline Overall Endline Overall B/E increase

OVD 55.1 71.8 30.3

OR 51.5 76.2 47.9

LABO 49.3 77.0 56.1

FONER 77.0 91.0 18.1

BTC 63.0 74.5 18.2

Overall 59.1 78.1 32.1
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  Baseline survey (%) Endline survey (%) Increase (%) 
Construction supervision 73 86 17.8 

Average 57 74 29.8 

3 
Repair works 40 69 72.5 

Construction supervision 37 67 81.1 
Average 39 68 74.4 

Average Total Average 50 69 38.0 

 
4) Regarding the “Objectively Verifiable Indicators” of Monitoring Sheet I; “3-8. A percentage of 

correct answers of the endline survey on Apm repair works is increased by 60.0 % compared 
to that of the baseline survey”, was achieved finally. 

5) Similar to the above 3-2-4, main reason for not achieving the indicator at the 1st and 2nd time 
of the surveys was that the result of the baseline survey came out better than expected while 
the endline survey result remained slightly lower than expected. Yet in general, the endline 
survey results were not bad, either. 

6) Technically, the target was not all the time fulfilled. In fact, the comparison of the percentage 
of the correct answer between the final baseline survey/endline survey marked 74.4 % increase 
in average, which was much higher than 60.0%. At the same time, a certain improvement was 
observed throughout the project period. 

7) In particular, the C/Ps have the basic knowledge on the required subjects, the Project focuses 
on the fundamental aspect of the fact (improvement), and strengthen the C/Ps’ capacity, at least, 
to assist maintaining their knowledge gained through the Project. 
 

3-3-5 Conduct APm repair works through trial implementation of the drafted technical guidelines by 
the training participants and evaluate the procedure and outcomes for revising the guidelines: 
Completed in July 2018.  

Ver. 1) ～Ver. 2) 

- 

 

Ver. 3) 

1) This activity is scheduled to be handled from late August till whole November 2017 for the first 
round of this activity. The evaluation of the procedure and outcomes for revising the guidelines 
will be done accordingly. 

 

Ver. 4) 

1) In line with the APm repair works through trial implementation of the drafted technical 
guidelines by the training participants”, general review on the initial stage of the OJTs was done 
in September 2017. In view of the raised issues at the general review, the OJTs will be continued 
for the betterment of the current situation of the concerned officials. 

 

Ver.5) 

1) The last action of this activity was taken in February 2018. 

2) The final stage of this activity will be in between July to September 2018. Similar case as above 
3-2-5, if there is any discrepancy between the draft technical guidelines and the actual situation 
on the ground, it should be pointed out and reflected in the guidelines for the improvement.   

 

Ver. 6)  
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1) The final action for this particular activity was taken in September 2018. 

2) Obtained knowledge through the OJTs was incorporated into the technical guidelines. 

3) OJTs, as practical work, enhanced the C/Ps’ learning process in an effective manner. 

4) The said activity is described in the “Objectively Verifiable Indicators” of Monitoring Sheet I; 

“3-9. 3 times of trial APm repair works are conducted” has been achieved. 

 

1-3 Achievement of the Project Purpose and Outputs 

1) Apart from the aforementioned narrative explanation on the “Progress of Activities”, 
achievements are shown in the achievement columns of the Monitoring Sheet I and Monitoring 
Sheet II. 

2) Despite having rather negative results of the endline surveys, in general, the participants of the 
lectures and OJTs are proactive to raise questions and comments. It was not always the same 
during the initial stage. This kind of behavioral change is, indeed, a significant sign of 
improvements, and it should be strengthened. 

3) After introducing the assessment rank of the damage condition, importance of the preventative 
measures has been gradually understood, and slowly those have been put into a practice. 

4) Under the Project, upon completion of the trainings, review and evaluation meetings have been 
organized since the year 2017. The main C/Ps and the other trainees are the ones to gather and 
discuss any of the findings and views at the said meetings. 

Ver. 6)  

5) While some remained un-achieved, majority of the Project targets including several modified 
ones have been fulfilled.  

6) The Project has introduced some new approaches in order for the Congolese side to improve 
their AP road maintenance management. And it has brought transition to the Congolese side. 
During this transition stage, it requires more efforts for the Congolese side to build sound basis 
to put those into practice. 

7) Joint efforts made by the Congolese side and JICA Experts, under the given circumstances 
(restrictions due to the security reason for JICA Experts, financial constraints as well as  
challenges to acquire/absorb new knowledge/skills for Congolese side), brought certain 
changes described above. 

8) JICA Experts have tried to manage and implement the Project by being flexible, realistic and 
also by having prompt decision to modify the schedule/how to deal with the respective activities 
whenever necessary. 

9) “Objectively Verifiable Indicators” of Project Purpose of Monitoring Sheet I; “1. More than 
29.0% of the AP roads are inspected based on the AP road maintenance plan FY2018”, has 
been achieved in accordance with the existing OR/OVD AP road maintenance plans. The target 
indicated in the said plans was 271.67 km. Joint efforts made by both OR/OVD, their inspection 
covered for 551.34 km.  

10) “Objectively Verifiable Indicators” of Project Purpose of Monitoring Sheet I; “2. More than 
60.0% of the people concerned consider the condition of AP road maintenance of OR and OVD 
has improved compared to that of before the commencement of the project”, has been achieved 
having 61 % of the people concerned responded positively. For instance, acquired knowledge 
on assessment of AP road condition, acquired skills after introduction of the inspection 
equipment, etc. are the questions raised. 

11) “Objectively Verifiable Indicators” of Project Purpose of Monitoring Sheet I; “3. More than 
70.0% of the APm repair works plan is implemented based on the AP road maintenance plan 
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FY2018” has not been achieved as a whole. 
  OR: Approximately 21 % has been implemented against their plan. To be specific, out of the 

planned budget USD 3,299,905.96, USD 688,742 was executed for this particular purpose.   
   In general, allocated budget for road maintenance is relatively limited, the MIPWR’s priority 

has been given to the roads within the city, which OVD is in charge.  
   OVD: Out of planned budget as USD 5,732,921.31, USD 5,439,851.65 was executed, which 

makes it 95 % of actual implementation. Thus as for OVD, the target was achieved. 
   Considering the average of OR and OVD, it remained 58 %, and turned out to be 12 % less 

than the target. 
   Financial constraint and the Ministry’s priority are those that OR would not be able to control. 

Under such circumstances, respective road maintenance priority setting has been agreed upon 
(OR: 4 sections, OVD: 7 sections). 

  

12) “Objectively Verifiable Indicators” of Project Purpose of Monitoring Sheet I; “4. More than 
60.0% of the people concerned consider the condition of APm repair works of OR and OVD 
has improved compared to that of before the commencement of the project” has not been 
achieved. The result came out as 57 %, which slightly less than the target. Some of the questions 
raised are, environmental precautions at the construction site, ride comfortableness on AP road, 
and etc. The result is not too critical yet it should be well taken notes by the concerned parties 
for their work to be done in a better way. 

 

1-4 Changes of Risks and Actions for Mitigation 

1) After the 2nd monitoring, the similar concern remains on the Presidential election related matter. 
Depending on the situation in the country, specifically in Kinshasa, the Experts’ assignments 
may be affected as previously experienced.  

2) At the same time, rather minor yet disturbing movements have been frequently happening in 
Kinshasa. In fact, on the day that the 4th JCC was held, political demonstration was announced 
and it was assumed that organizing the 4th JCC might not be feasible. Fortunately, the said 
demonstration related matter did not affect the JCC; however, this kind of incidents may occur 
any time in this country. The Project needs to keep abreast of those issues. 

3) In spite of some delays and modification of the plans including the issues in line with the 
aforementioned situation, the Project as a whole has been putting efforts to complete the entire 
planned activities. At this stage, the Project expects to accomplish all those, but if the security 
situation worsens in coming months, there may be necessity to amend respective Experts’ 
assignments, and also to reschedule the timing of organizing the remaining JCCs. 

Ver. 6)  

4) Security issue remained a concern throughout the Project period. Political, security and 
financial unitability had imposed the Project challenges to implement the planned activities. 
However, the Project had tried to manage those and has completed the on-site assignments by 
mid-November 2018. 

 

1-5 Progress of Actions undertaken by JICA 

1) Necessary support and suggestions to the Project have been continuously provided. 

Ver.6)  

2) Even though the C/Ps gained skills, knowledge as well as confidence through the Project, the 
Congolese side condition is rather unstable. Under such circumstances, it would have been (be) 
better if the Phase 2 of the Project be considered, without any time lag, in order to secure 
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significant sustainability. Yet it is not the case for this Project, thus it would be very much 
appreciated if JICA DRC Office could follow up with the C/Ps from time to time, and provide 
them relevant opportunities to sustain their capacity in AP road maintenance. 

 

1-6 Progress of Actions undertaken by the Gov. of the DRC 

Even with a certain delay with consecutive reminder by the Project, the Gov. of the DRC side’s 
responsive roles, including budget allocation, have been played gradually. The Project has been 
observing some improvements of the Congolese side actions. 

Ver.5) and Ver. 6) 

With the aforementioned achievements, the Project has been observing certain progress made by 
the Congolese side, however, the following actions are required by them in order to promote further 
progress; 

1) It is expected that the Congolese side to secure budget for the fuels in order to conduct 
inspections by using the procured vehicle under the Project (shared between OR/OVD). 

2) It is indispensable for the C/Ps to enhance capacity on PC skills and improve data accuracy for 
inspection. In this regard, continuous efforts should be put by the Congolese side on a daily 
basis.  

3) As the Project targets both OR and OVD as one to achieve mutual goals, it is also expected for 
both parties to take advantage of respective strengths (e.g. while OR has rich experiences on 
the road maintenance, OVD is a younger organization and has more flexibility to absorb new 
issues, etc.) and complement each other on their weakness to overcome challenges having joint 
efforts.   

4) The Project has established a sound platform to gather different organizations, seniors and 
juniors, males and females, and etc., concerning the AP road maintenance, it is again expected 
that the recommended “Road Maintenance Monitoring Committee” to be regularly as well as 
continuously organized to discuss issues, share challenges and consider measures to be taken, 
and improve the situation on the ground. 

5) All those above issues are to be taken into consideration and put into practice so that PDCA 
cycle can be smoothly implemented. 

6) In line with the above 4), the said Committee, is under preparation with C/Ps’ initiative. The 
Minister of MIPWR is expected to be a Chair while Infrastructure Unit is to lead actual 
operation of the Committee. It is also expected to be realized soonest possible timing and play 
a proactive role to facilitate road maintenance exercise in a smooth manner. As such, key 
persons of the respective organizations (OR, OVD, FONER and BTC who attend major Project 
related meetings, etc.) should play a leading role. 

 

1-7 Progress of Environmental and Social Considerations (if applicable) 

Ver. 6)  

1) These issues are not directly applicable to the Project. However, the contents of the technical 
guidelines include environmental issues, for instance, consideration of the roadside 
environment, specifically noise and vibration matters. It is expected that the Congolese side 
will respect such and put those into practice.   

2) At the same time, the road maintenance itself is a significant source of environmental protection. 
The Project had supported such initiative of the Congolese side throughout the Project. 
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1-8 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if applicable) 

Ver. 6)  

1) These issues are also not directly applicable to the Project, yet the roads are for the entire 
citizens, which certainly include men and women, children, economically vulnerable people 
and so on.  

2) On the other hand, the Project had secured female participation as trainees. Their capacity 
should have been enhanced through the trainings/OJTs under the Project. 

 

1-9 Other Remarkable/considerable Issues Related/affect to the Project (such as other JICA’s 
projects, activities of counterparts, other donors, private sectors, NGOs, etc.)  

1) The Project has met with the Organization for Equipment of Banana-Kinshasa (OEBK), which 
is responsible for Matadi Bridge in terms of maintenance. The Project has been utilizing the 
shared experiences of OEBK as a reference for its implementation.  

2) As stated in “(3), 1-1 Progress Inputs, I Summary” and “(1-4), (1), Progress of Activities”, 
collaboration between 2 JICA projects, namely Master Plan Project and this Project, have been  
strengthened, and such holistic approach is expected to contribute to the improvement of the 
Road Transport Sector of DRC as a whole.   

 

2. Delay of Work Schedule and/or Problems (if any) 

1) As explained in “1-4” above, there are some foreseeable risks due to the security reason. If the 
security situation worsens, the OJTs and the other activities on sites may be suspended, which 
would affect the progress of the Project. 

Ver.5) 

1) As explained above, while some marks a certain progress as well as completion, remaining 
ones have not been achieved as initially targeted or it can be foreseen rather negative results 
(un-achievement). 

In addition to the aforementioned matter, “Objectively Verifiable Indicators” of Project Purpose 
stipulated in the Monitoring Sheet I, the following indicators are to be checked in line with the 
existing AP road maintenance plan FY2018; 

1. More than 29.0 % of the AP roads are inspected based on the AP road maintenance plan 
FY2018 

3. More than 70.0 % of the APm repair works plan is implemented based on the AP road 
maintenance plan FY2018 

Given the Congolese C/Ps’culture, background and other aspects, progress can be relatively 
slow and take much time. In this regard, within the given timeframe of the Project duration, 
there may not be feasible to lead all concerned parties to a certain level in a same manner. 
However, steadiness should be respected, and step by step approach should be taken. 

Ver. 6)  

2) Financial constraints often become a challenge for the C/Ps, in particular, in this country. Even 
the C/Ps who are willing to take parts on the project activities could not participate in several 
activities due to lack of internal financial support (e.g. transportation allowance, etc.). Delay of 
salary payment might have been added to their burden with decreasing their motivation. This 
is not directly related to the Project implementation however, it is a critical point, which should 
be addressed, proper solution to be considered and taken by the Congolese side. 

3) Congolese side has tendency to depend on the Project, including the financial issue yet in a real 
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situation, this kind of matter cannot be neglected. Under the specific circumstances, as the other 
donors have been doing, some degree of financial support could have been considered and 
provided by the Japanese side to enhance efficiency as a driving source for the time being. 

 

3. Modification of the Project Implementation Plan 

3-1 PDM and PO 

As explained above “1-6 (1)”, “1-2 Progress Activities”, the Project proposed modification of the 
implementation schedule of the following activity (Refer to the Monitoring Sheet II); 

Output 1: 1-6 “Elaborate budget FY 2018 necessary for AP road maintenance of OR and OVD 
in the project sites and proceed budget request” 

Initially it was planned to commence from October 2017 till mid-May 2018, and modified to do so 
from June till October 2018. And the said modification was approved by the 4th JCC. 

 

3-2 Other Modifications on Detailed Implementation Plan 

-N.A. 

 

4. Preparation of Gove. of the DRC Toward after Completion of the Project 

Ver. 6)  

1) As indicated in the above 1-6, establishment of the Road Maintenance Monitoring Committee 
requires sound preparation. At the same time, actual operation is, indeed, requires commitments 
and efforts. As the discussion with the C/Ps on this matter has been taken, the Congolese side 
initiative needs to be continuously secured and put into practice. 

2) JICA Experts presented some recommendations to the C/Ps (OR:2, OVD:2, FONER:1, BTC:1) 
on the continuation of the AP road maintenance including aforementioned committee to be 
created, road inspection related, repair works/construction supervision related matters. 

3) Those recommendations were agreed and accepted by the C/Ps. Concerning the Road 
Maintenance Monitoring Committee, comments were raised on the necessity to have policy 
level involvement, such as the Minister of MIPWR, FONER as well as Ministry of Finance, in 
order to secure relevant budget to mobilize it. For this, FONER suggested that to start with, 
Infrastructure Unit, OR and OVD to include such budget into their road maintenance budget 
plans. This recommendation should be materialized. 

 

    
                                Discussion with the C/Ps on the Recommendation 
 

 

A-300



P
M
 
F
o
r
m
 
3
-
3
 
M
o
n
i
t
o
r
i
n
g
 
S
h
e
e
t
 
I
I

ve
rs

io
n 

6
P

ro
je

ct
 M

on
it

or
in

g 
S

he
et

 I
 

（
R

ev
is

io
n 

of
P

ro
je

ct
 D

es
ig

n 
M

at
ri

x）
D

at
ed

: 9
 N

ov
, 2

01
8

P
ro

je
ct

 T
it

le
: T

he
 P

ro
je

ct
 f

or
 C

ap
ac

it
y 

D
ev

el
op

m
en

t 
of

 R
oa

d 
M

ai
nt

en
an

ce
 M

an
ag

em
en

t

9.
60

10
.5

0

9.
90

12
.0

0

10
.0

7

0.
73

5.
80

10
.4

3

3.
10

0.
60

E
qu

ip
m

en
t

T
ra

in
in

g 
in

 J
ap

an

A
ct

iv
it

ie
s

S
u

b
-A

c
ti

vi
ti

e
s

Ja
pa

n
G

oD
R

C

●
●

●
●

●
○

●
●

○
○

○
○

●
●

●
○

○

●
●

●
○

●
●

○
○

○
○

●
●

○
○

○

●
●

●
●

●
○

○

●
●

●
●

●
○

○

●
●

○
○

○
○

○

J
IC
A

O
R
/
O
V
D

M
on

ito
ri

ng
 a

nd
 E

va
lu

at
io

n 
  

(M
s.

T
ag

uc
hi

)
P

la
n

 
A

ct
u

al

P
la

n
 

A
ct

u
al

1.
5 

D
ev

el
op

 a
n 

A
P

 r
oa

d 
m

ai
nt

en
an

ce
 p

la
n 

F
Y

20
18

→
F

Y
 2

01
9 

of
 O

R
 a

nd
 O

V
D

 in
 t

he
 p

ro
je

ct
 s

ite
s

R
oa

d 
In

sp
ec

tio
n 

(D
at

ab
as

e 
2)

  
 (

M
r.

 M
ae

da
)

A
ll 

th
e 

sc
he

du
le

d 
on

-s
ite

as
si

gn
m

en
ts

 f
or

 t
he

re
sp

ec
tiv

e 
E

xp
er

ts
 h

av
e

be
en

 a
cc

om
pl

is
he

d.
S

om
e 

re
m

ai
ni

ng
as

si
gn

m
en

ts
 f

or
 t

he
do

m
es

tic
 o

ne
s 

fo
r 

4
E

xp
er

ts
 (

Le
ad

er
, 

S
ub

-
Le

ad
er

, 
R

oa
d 

In
sp

ec
tio

n
an

d 
P

av
em

en
t 

R
ep

ai
r)

 w
ill

be
 h

an
dl

ed
 in

 J
ap

an
 in

la
te

 N
ov

em
be

r 
20

18
on

w
ar

ds
. 

O
n 

th
e 

ot
he

r
ha

nd
, 

P
ro

je
ct

 C
om

pl
et

io
n

R
ep

or
t 

su
bm

is
si

on
 t

o 
th

e
C

on
go

le
se

 s
id

e 
w

ill
 b

e
do

ne
 s

om
e 

tim
e 

in
 M

ar
ch

20
19

, 
w

hi
ch

 is
 a

pa
rt

 f
ro

m
th

e 
cu

rr
en

t 
gi

ve
n

as
si

gn
m

en
t.

J
IC
A

O
R
/
O
V
D

J
IC
A

U
po

n 
ob

ta
in

in
g 

th
e 

pr
oc

ur
ed

ve
hi

cl
e,

 e
qu

ip
m

en
t i

ns
ta

lla
tio

n/
eq

ui
pm

en
t (

in
-v

eh
ic

le
 c

am
er

a)
m

an
ua

l d
ev

el
op

m
en

t w
er

e
in

st
ru

ct
ed

 b
y 

D
at

ab
as

e 
2

E
xp

er
t.

11
12

T
ra

in
in

g 
P

la
n

P
la

n
 

A
ct

u
al

4
1

2
5

6

Ⅱ
Ⅳ

Ⅲ

3
12

11
12

3
7

8
9

10
8

9
10

1
2

1
2

3
4

5
6

7
5

7
6

8
9

10
11

20
19

Ⅰ

2
0

1
9

Ⅰ

1.
4 

C
on

du
ct

 t
ra

ff
ic

 v
ol

um
e 

su
rv

ey
 o

n 
so

m
e 

se
ct

io
ns

 o
f 

th
e 

de
fin

ed
 r

oa
d 

ne
tw

or
k

N
ot

 a
ch

ie
ve

d.

C
o

m
p

le
te

d
. 

A
P

 r
oa

d
m

ai
nt

en
an

ce
 p

la
n

F
Y

20
19

 o
f 

O
R

/O
V

D
ha

s 
be

en
 r

es
pe

ct
iv

el
y

su
bm

itt
ed

 t
o

In
fr

as
tr

uc
tu

re
 U

ni
t 

on
28

 S
ep

.2
01

8.

P
ro

je
ct

 a
im

s 
to

 u
til

iz
e 

da
ta

ba
se

w
he

n 
de

ve
lo

pi
ng

 m
ai

nt
en

an
ce

pl
an

. H
ow

ev
er

, d
at

ab
as

e
de

ve
lo

pm
en

t h
as

 b
ee

n 
de

la
ye

d,
an

d 
cu

rre
nt

ly
 it

 is
 e

xp
ec

te
d 

to
fin

is
h 

it 
in

 J
ul

y 
20

18
. A

P
 ro

ad
m

ai
nt

en
an

ce
 p

la
nn

in
g 

ca
n 

be
co

m
m

en
ce

d 
by

  u
si

ng
  t

he
 s

ai
d

da
ta

 in
 A

ug
. 2

01
8,

 w
hi

ch
 m

ak
es

it 
fo

r F
Y

20
19

 in
st

ea
d 

of
 F

Y
20

18
.

A
ct

u
al

C
om

pl
et

ed
. 

Jo
in

t t
ra

ffi
c

vo
lu

m
e 

su
rv

ey
s 

w
er

e
co

nd
uc

te
d 

in
 c

ol
la

bo
ra

tio
n

w
ith

 M
as

te
r P

la
n 

P
ro

je
ct

.
A

ct
u

al

P
la

n
 

P
la

n
 

M
o

d
if

i-
ca

ti
o

n

O
R
/
O
V
D

C
om

pl
et

ed
.

2.
2 

C
ol

le
ct

 a
nd

 r
ev

ie
w

 t
he

 e
xi

st
in

g 
A

P
 r

oa
d 

m
ai

nt
en

an
ce

 m
an

ua
ls

 a
nd

 t
ec

hn
ic

al
 g

ui
de

lin
es

P
la

n
 

J
IC
A

O
R
/
O
V
D

C
om

pl
et

ed
.

A
ct

u
al

O
R
/
O
V
D

C
om

pl
et

ed
.

A
ct

u
al

2.
1 

R
ev

ie
w

 t
he

 c
ur

re
nt

 A
P

 r
oa

d 
m

ai
nt

en
an

ce
 w

or
ks

 o
f 

O
R

 a
nd

 O
V

D
 a

nd
 a

na
ly

ze
 t

he
ir

 p
ro

bl
em

s
in

 t
he

 p
ro

je
ct

 s
ite

s

M
o

d
if

i-
ca

ti
o

n

1.
2 

Id
en

tif
y 

th
e 

m
os

t 
ap

pr
op

ri
at

e 
ro

le
s,

 r
es

po
ns

ib
ili

tie
s 

an
d 

w
or

k 
pr

oc
ed

ur
es

 f
or

 A
P

 r
oa

d
m

ai
nt

en
an

ce
 o

f 
O

R
 a

nd
 O

V
D

 in
 t

he
 p

ro
je

ct
 s

ite
s

P
la

n
 

J
IC
A

O
R
/
O
V
D

Id
en

tif
ic

at
io

n 
st

ag
e 

ha
s 

be
en

co
m

pl
et

ed
.

Id
en

tif
ie

d 
ro

le
s,

 r
es

po
ns

ib
ili

tie
s

an
d 

w
or

k 
pr

oc
ed

ur
es

 f
or

 A
P

ro
ad

 m
ai

nt
en

an
ce

 o
f 

O
R

/O
V

D
w

ill
 b

e 
co

nt
in

uo
us

ly
 a

pp
lie

d.
A

ct
u

al

C
om

pl
et

ed
: 

it 
ha

d 
ta

ke
n 

a
bi

t m
or

e 
tim

e 
th

an
 e

xp
ec

te
d

du
e 

to
 th

e 
pr

ep
ar

at
io

n.
N

o 
m

aj
or

 is
su

es
.

A
ct

u
al

1.
1 

R
ev

ie
w

 t
he

 c
ur

re
nt

 r
ol

es
, 

re
sp

on
si

bi
lit

ie
s 

an
d 

w
or

k 
pr

oc
ed

ur
es

 f
or

 A
P

 r
oa

d 
m

ai
nt

en
an

ce
 o

f 
O

R
an

d 
O

V
D

 a
nd

 a
na

ly
ze

 t
he

ir
 p

ro
bl

em
s 

in
 t

he
 p

ro
je

ct
 s

ite
s

P
la

n
 

J
IC
A

O
R
/
O
V
D

O
u

t p
u

t 
1

: 
A

sp
h

a
lt

 p
a

ve
d

 (
A

P
) 

ro
a

d
 m

a
in

te
n

a
n

c
e

 c
yc

le
 is

 e
st

a
b

lis
h

e
d

 in
 O

R
 a

n
d

 O
V

D
 w

it
h

 c
le

a
rl

y 
d

e
fi

n
e

d
 r

o
le

s 
a

n
d

 r
e

sp
o

n
si

b
ili

ti
e

s 
in

 t
h

e
 p

ro
je

c
t 

si
te

s.
Ⅱ

Ⅲ
Ⅳ

Ⅰ
Ⅱ

Is
su

e 
&

 C
ou

nt
er

m
ea

su
re

s/
R

em
ar

ks

R
es

p
o

n
si

b
le

 O
rg

an
iz

at
io

n
A

ch
ie

ve
m

e
n

ts

E
qu

ip
m

en
t 

fo
r 

da
ta

ba
se

 s
ys

te
m

P
la

n
 

A
ct

u
al

2n
d 

tra
in

in
g 

in
 J

ap
an

 w
as

 h
el

d
du

rin
g 

13
- 2

6 
M

ay
 2

01
8

(in
cl

ud
in

g 
tra

ve
lin

g 
tim

e 
an

d
w

ee
ke

nd
s)

.

Fe
ed

ba
ck

 (i
nc

lu
di

ng
 a

ct
io

n
pl

an
) f

ro
m

 th
e 

pa
rti

ci
pa

nt
s

w
ill

 b
e 

pr
es

en
te

d 
at

 th
e 

5t
h

JC
C

.
T

ra
in

in
g 

fo
r 

C
ou

nt
er

pa
rt

 P
er

so
nn

el
P

la
n

 

1.
3 

D
ef

in
e 

th
e 

ro
ad

 n
et

w
or

k 
to

 b
e 

co
ve

re
d 

by
 t

he
 p

ro
je

ct
P

la
n

 

S
ub

-L
ea

de
r/

 R
oa

d 
M

ai
nt

en
an

ce
 P

la
n 

2 
  

(M
r.

 S
ai

to
)

R
oa

d 
In

sp
ec

tio
n 

  
(M

r.
T

ak
ah

as
hi

)

J
IC
A

R
oa

d 
In

sp
ec

tio
n 

(D
at

ab
as

e)
  

 (
M

r.
 S

ak
ai

)
P

la
n

 

Ⅰ

P
av

em
en

t 
R

ep
ai

r 
  (

M
r.

 S
hi

sh
id

o)
P

la
n

 
A

ct
u

al

Le
ad

er
 /

 R
oa

d 
M

ai
nt

en
an

ce
 P

la
n 

1 
  (

M
r.

 S
hi

m
iz

u)
P

la
n

 
A

ct
u

al

P
la

n
 

Ⅱ
Ⅲ

Ⅳ
Ⅰ

E
xp

er
t

A
ct

u
al

 S
ol

ut
io

n
R

em
ar

ks
Is

su
e

A
ct

u
al

A
ct

u
al

M
on

it
or

in
g

In
pu

ts
 

P
la

n
 

20
16

20
17

20
18

A
ct

u
al

P
la

n
 

A
ct

u
al

Ⅲ
Ⅳ

Ⅱ

P
la

n
 

A
ct

u
al

P
av

em
en

t 
R

ep
ai

r 
(C

on
st

ru
ct

io
n 

S
up

er
vi

si
on

) 
  (

M
r.

 M
uk

ai
)

P
la

n
 

A
ct

u
al

C
oo

rd
in

at
or

   
(M

r.
 Y

am
ag

is
hi

 /
 M

s.
 S

ai
to

 :
 C

oo
rd

in
at

or
/R

oa
d 

M
ai

nt
en

an
ce

 P
la

n 
A

ss
is

ta
nt

 2
)

2
0

1
8

Ⅳ

2
0

1
7

O
R
/
O
V
D

In
 c

ol
la

bo
ra

tio
n 

w
ith

 M
as

te
r

P
la

n 
P

ro
je

ct
, i

t h
as

 b
ee

n
co

m
pl

et
ed

.
A

ct
u

al

A
ct

u
al

Ⅱ
Ⅰ

Ⅲ
Ⅲ

Ⅳ

1.
6 

E
la

bo
ra

te
 b

ud
ge

t 
F

Y
20

18
→

F
Y

 2
01

9 
ne

ce
ss

ar
y 

fo
r 

A
P

 r
oa

d 
m

ai
nt

en
an

ce
 o

f 
O

R
 a

nd
 O

V
D

 in
th

e 
pr

oj
ec

t 
si

te
s 

an
d 

pr
oc

ee
d 

bu
dg

et
 r

eq
ue

st

P
la

n
 

J
IC
A

O
R
/
O
V
D

N
ot

 a
ch

ie
ve

d;
 D

ue
 t

o 
th

e
si

tu
at

io
n 

de
sc

rib
ed

 a
bo

ve
 1

.5
(is

su
e)

.

In
 p

ro
g

re
ss

. B
ud

ge
t

re
qu

es
ts

 h
av

e 
be

en
su

bm
itt

ed
 b

y 
O

R
/O

V
D

to
 I

nf
ra

st
ru

ct
ur

e 
U

ni
t 

on
1 

O
ct

. 
20

18
.

A
ct

u
al

2.
3 

E
st

ab
lis

h 
th

e 
Jo

in
t 

W
or

ki
ng

 G
ro

up
 f

or
 d

ev
el

op
in

g 
te

ch
ni

ca
l g

ui
de

lin
es

 o
n 

A
P

 r
oa

d
m

ai
nt

en
an

ce

P
la

n
 

F
ro

m
 J

ul
y 

20
18

 t
o 

O
ct

.
20

18
, 

29
 (

as
 o

f 
25

 O
ct

)
m

ee
tin

gs
/r

el
at

ed
 a

ct
iv

iti
es

ha
ve

 b
ee

n 
he

ld
 f

or
gu

id
el

in
es

 r
el

at
ed

ac
tiv

iti
es

.

J
IC
A

P
ro

je
ct

 is
 a

im
in

g 
to

 s
ub

m
it 

a
bu

dg
et

 re
qu

es
t d

oc
um

en
t F

Y
20

19
 fo

r A
P

 ro
ad

 m
ai

nt
en

an
ce

in
st

ea
d 

of
 F

Y
20

18
.

A
cc

or
di

ng
ly

, 
ro

ad
m

ai
nt

en
an

ce
 b

ud
ge

t
re

qu
es

ts
 w

ill
 b

e 
su

bm
itt

ed
to

 F
O

N
E

R
 b

y 
F

eb
.2

01
9.

A
ct

u
al

O
u

tp
u

t 
2

: 
T

e
c

h
n

ic
a

l g
u

id
e

lin
e

s 
o

n
 A

P
 r

o
a

d
 m

a
in

te
n

a
n

c
e

 a
re

 d
e

ve
lo

p
e

d
.

P
la

n
 

P
la

n
 

1
/3

A-301



P
M
 
F
o
r
m
 
3
-
3
 
M
o
n
i
t
o
r
i
n
g
 
S
h
e
e
t
 
I
I

P
ro

je
ct

 T
it

le
: T

he
 P

ro
je

ct
 f

or
 C

ap
ac

it
y 

D
ev

el
op

m
en

t 
of

 R
oa

d 
M

ai
nt

en
an

ce
 M

an
ag

em
en

t
11

12
4

1
2

5
6

3
12

11
12

3
7

8
9

10
8

9
10

1
2

1
2

3
4

5
6

7
5

7
6

8
9

10
11

M
on

it
or

in
g

●
●

●
●

○

●
●

○
○

○
○

○
○

●
○

○
○

○
●

○
○

○
●

○
●

●
○

●
●

○
○

○

●
●

○
○

○
○

●
○

○

○
○

●
●

○
○

○
○

○
○

●
●

○
○

○
○

○
●

●
●

○
○

○

○
○

●
○

●
○

○
○

○

○
○

●
○

●
●

○

○
○

●
○

●
○

○

M
o

d
if

i-
ca

ti
o

n

M
o

d
if

i-
ca

ti
o

n

M
o

d
if

i-
ca

ti
o

n

C
o

m
p

le
te

d
. 

F
in

al
le

ct
ur

es
 in

 li
ne

 w
ith

 t
he

O
JT

 w
er

e 
co

nd
uc

te
d

fr
om

 1
2-

14
 J

un
e 

20
18

.

J
IC
A

O
R
/
O
V
D

C
o

m
p

le
te

d
. 

F
in

al
ba

se
lin

e 
su

rv
ey

 w
as

im
pl

em
en

te
d 

on
 8

 J
un

e
20

18
.

J
IC
A

O
R
/
O
V
D

3-
2.

 T
ra

in
in

gs
 o

n 
A

P
 r

oa
d 

in
sp

ec
tio

n

M
o

d
if

i-
ca

ti
o

n

M
o

d
if

i-
ca

ti
o

n

3
-1

.T
ra

in
in

g
 p

la
n

 f
o

r 
A

P
 r

o
a

d
 in

sp
e

ct
io

n
 a

n
d

 A
P

m
 r

e
p

a
ir 

w
o

rk
s

3.
2.

3 
C

on
du

ct
 O

JT
s 

on
 A

P
 r

oa
d 

in
sp

ec
tio

n 
at

 t
he

 s
el

ec
te

d 
si

te
s 

in
 t

he
 p

ro
je

ct
 s

ite
s

P
la

n
 

J
IC
A

O
R
/
O
V
D

A
ct

u
al

3.
2.

2 
C

on
du

ct
 le

ct
ur

es
 o

n 
A

P
 r

oa
d 

in
sp

ec
tio

n

P
la

n
 

J
IC
A

O
R
/
O
V
D

A
ct

u
al

O
u

tp
u

t
3

:
A

P
ro

a
d

m
a

in
te

n
a

n
c

e
sk

ill
s

a
n

d
k

n
o

w
le

d
g

e
o

f
O

R
's

a
n

d
O

V
D

's
te

c
h

n
ic

a
ls

ta
ff

s
a

re
im

p
ro

ve
d

in
th

e
p

ro
je

c
t

si
te

s.

C
o

m
p

le
te

d
. 

F
in

al
O

JT
s 

w
er

e
im

pl
em

en
te

d 
fr

om
 1

2-
14

 J
un

e 
20

18
.

3.
1.

1 
E

st
ab

lis
h 

th
e 

Jo
in

t 
W

or
ki

ng
 G

ro
up

 f
or

 c
on

du
ct

in
g 

tr
ai

ni
ng

s 
on

 A
P

 r
oa

d 
in

sp
ec

tio
n 

an
d 

A
P

m
re

pa
ir

 w
or

ks

P
la

n
 

2.
5 

E
xp

la
in

 a
nd

 d
is

cu
ss

 t
he

 c
on

te
nt

s 
of

 t
he

 d
ra

ft
ed

 t
ec

hn
ic

al
 g

ui
de

lin
es

 a
t 

se
ve

ra
l m

ee
tin

gs
 s

uc
h

as
 T

ec
hn

ic
al

 A
dv

is
or

y 
G

ro
up

 (
T

A
G

) 
m

ee
tin

gs
 e

tc
. 

an
d 

re
vi

se
 t

he
 d

ra
ft

ed
 t

ec
hn

ic
al

 g
ui

de
lin

es

P
la

n
 

J
IC
A

O
R
/
O
V
D

A
ct

u
al

C
o

m
p

le
te

d
. 
T

ec
hn

ic
al

G
ui

de
lin

es
 (

T
G

s)
pr

es
en

ta
tio

n/
di

sc
us

si
on

 w
er

e 
do

ne
se

ve
ra

l t
im

es
 f

ol
lo

w
ed

by
 t

he
 f

in
al

 w
or

ks
ho

p
he

ld
 o

n 
18

 O
ct

. 
20

18
.

A
ft

er
 5

th
 J

C
C

 t
ill

 la
te

 O
ct

.
20

18
, 

97
 m

ee
tin

gs
/r

el
at

ed
ac

tiv
iti

es
 h

av
e 

be
en

im
pl

em
en

te
d.

A
ct

u
al

C
om

pl
et

ed
:

M
o

d
if

i-
ca

ti
o

n

2.
11

 M
ak

e 
an

 a
rr

an
ge

m
en

t 
of

 t
he

 f
or

m
al

iti
es

 f
or

 o
ff

ic
ia

l a
pp

ro
va

l o
f 

th
e 

fin
al

iz
ed

 t
ec

hn
ic

al
gu

id
el

in
es

 a
s 

na
tio

na
l r

eg
ul

at
io

ns
 o

f 
M

IP
W

R

P
la

n
 

J
IC
A

O
R
/
O
V
D

In
 p

ro
g

re
ss

. 
T

hr
ou

gh
th

e 
fin

al
 J

C
C

, 
T

G
s 

ar
e

to
 b

e 
of

fic
ia

lly
 a

pp
ro

ve
d

by
 t

he
 M

IP
W

R
.

A
ft

er
w

ar
ds

, 
M

IP
W

R
D

ec
re

e 
is

 e
xp

ec
te

d 
to

 b
e

is
su

ed
.

A
ct

u
al

2.
4 

D
ev

el
op

 a
nd

 d
ra

ft
 t

ec
hn

ic
al

 g
ui

de
lin

es
 o

n 
A

P
 r

oa
d 

m
ai

nt
en

an
ce

P
la

n
 

J
IC
A

O
R
/
O
V
D

C
om

pl
et

ed
.

A
ct

u
al

M
o

d
if

i-
ca

ti
o

n

3.
1.

2 
P

la
n 

th
e 

tr
ai

ni
ng

s 
on

 A
P

 r
oa

d 
in

sp
ec

tio
n 

an
d 

A
P

m
 r

ep
ai

r 
w

or
ks

P
la

n
 

J
IC
A

O
R
/
O
V
D

C
om

pl
et

ed
.

A
ct

u
al

M
o

d
if

i-
ca

ti
o

n

3.
1.

3 
S

el
ec

t 
ca

nd
id

at
e 

si
te

s 
fo

r 
th

e 
tr

ai
ni

ng
s 

on
 A

P
 r

oa
d 

in
sp

ec
tio

n 
an

d 
A

P
m

 r
ep

ai
r 

w
or

ks

P
la

n
 

J
IC
A

O
R
/
O
V
D

C
o

m
p

le
te

d
. 

C
an

di
da

te
si

te
s 

fo
r 

O
JT

 in
 2

01
8

ha
ve

 b
ee

n 
re

-s
el

ec
te

d
in

 J
ul

y 
20

18
.

C
an

di
da

te
 s

ite
s 

ha
ve

 b
ee

n
se

le
ct

ed
 in

 J
un

e 
20

18
.

H
ow

ev
er

, 
du

e 
to

 b
ud

ge
t

co
ns

tr
ai

nt
, 

m
in

or
 c

ha
ng

e
w

as
 r

eq
ui

re
d 

af
te

rw
ar

ds
.

A
ct

u
al

M
o

d
if

i-
ca

ti
o

n

19
 o

ff
ic

ia
ls

 t
oo

k 
fin

al
ba

se
lin

e 
su

rv
ey

 w
hi

le
 2

1
un

de
rw

en
t 

fin
al

 e
nd

lin
e

su
rv

ey
.

A
ct

u
al

2.
6 

C
on

du
ct

 A
P

 r
oa

d 
in

sp
ec

tio
n 

in
 a

cc
or

da
nc

e 
w

ith
 t

he
 d

ra
ft

ed
 a

nd
 r

ev
is

ed
 t

ec
hn

ic
al

 g
ui

de
lin

es
an

d 
ev

al
ua

te
 t

he
 p

ro
ce

du
re

 a
nd

 o
ut

co
m

es
 o

f 
A

P
 r

oa
d 

in
sp

ec
tio

n

P
la

n
 

J
IC
A

O
R
/
O
V
D

C
o

m
p

le
te

d
. 

T
hr

ou
gh

th
is

 a
ct

iv
ity

, 
A

P
 r

oa
d

m
ai

nt
en

an
ce

 p
la

n,
bu

dg
et

 p
la

n,
 a

nd
fin

al
iz

at
io

n 
of

 T
G

s 
ha

ve
be

en
 r

ea
liz

ed
.

T
hi

s 
is

 a
 c

on
tin

uo
us

ex
er

ci
se

, 
w

hi
ch

 s
ho

ul
d 

be
in

iti
at

ed
 b

y 
th

e 
C

on
go

le
se

si
de

.
A

ct
u

al

2.
7 

D
ev

el
op

 a
 d

at
ab

as
e 

fo
r 

ac
cu

m
ul

at
in

g 
th

e 
A

P
 r

oa
d 

in
sp

ec
tio

n 
re

su
lts

P
la

n
 

J
IC
A

O
R
/
O
V
D

C
er

ta
in

 c
on

st
ra

in
ts

(p
hy

si
ca

l/t
ec

hn
ic

al
/ s

ec
ur

ity
)

pr
ev

en
te

d 
fro

m
 im

pl
em

en
tin

g 
th

is
ac

tiv
ity

 a
s 

pl
an

ne
d.

   
   

  O
n 

th
e

ot
he

r h
an

d,
 a

cc
ur

ac
y 

on
 d

at
a

in
pu

t/a
na

ly
si

s 
sh

ou
ld

 b
e

en
ha

nc
ed

.
A

ct
u

al

C
o

m
p

le
te

d
. 

It
 w

as
co

m
pl

et
ed

 o
n 

29
 S

ep
.

20
18

, 
an

d 
pr

es
en

te
d 

at
th

e 
w

or
ks

ho
ps

 h
el

d 
on

2,
 3

 a
nd

 5
th

 O
ct

. 
20

18
.

2.
8 

C
on

du
ct

 A
P

 r
oa

d 
m

ai
nt

en
an

ce
 a

nd
 A

P
m

 r
ep

ai
r 

w
or

ks
 in

 a
cc

or
da

nc
e 

w
ith

 t
he

 d
ra

ft
ed

 a
nd

re
vi

se
d 

te
ch

ni
ca

l g
ui

de
lin

es
 a

nd
 e

va
lu

at
e 

th
e 

pr
oc

ed
ur

e 
an

d 
ou

tc
om

es
 o

f 
th

es
e 

w
or

ks

P
la

n
 

J
IC
A

O
R
/
O
V
D

M
o

d
if

i-
ca

ti
o

n

C
o

m
p

le
te

d
. 

U
po

n
co

m
pl

et
io

n 
of

 a
bo

ve
2.

6/
2.

7,
 e

va
lu

at
io

n
re

su
lts

 w
er

e 
ex

pl
ai

ne
d

at
 W

G
 2

 m
ee

tin
g 

on
2/

3 
O

ct
. 

20
18

.

1s
t 

ed
iti

on
 o

f 
T

G
s 

ha
ve

be
en

 s
ub

m
itt

ed
 t

o
In

fr
as

tr
uc

tu
re

 U
ni

t 
as

 1
st

ed
iti

on
 o

f 
T

G
s 

on
 2

8 
S

ep
.

20
18

. 
H

ow
ev

er
, 

as
co

m
m

en
ts

 r
ai

se
d,

 t
he

se
w

ill
 b

e 
re

fle
ct

ed
.

A
ct

u
al

C
o

m
p

le
te

d
. 

T
G
ｓ

pr
es

en
ta

tio
n 

w
or

ks
ho

p
w

as
 h

el
d 

on
 1

8 
O

ct
,

20
18

.

2.
9 

F
in

al
iz

e 
th

e 
te

ch
ni

ca
l g

ui
de

lin
es

P
la

n
 

J
IC
A

O
R
/
O
V
D

C
o

m
p

le
te

d
. 

 M
IP

W
R

ha
s 

of
fic

ia
lly

 a
pp

ro
ve

d
T

G
s 

at
 t

he
 f

in
al

 J
C

C
.

O
R
/
O
V
D

O
V

D
: 

T
G

s 
in

cl
ud

in
g 

A
P

ro
ad

 in
sp

ec
tio

n 
re

su
lts

ha
ve

 b
ee

n 
ex

pl
ai

ne
d 

on
 2

O
ct

.,
 2

01
8.

 O
R

: 
S

am
e 

as
ab

ov
e 

on
 3

 O
ct

.,
 2

01
8.

A
ct

u
al

A
ct

u
al

2.
10

 O
rg

an
iz

e 
se

m
in

ar
s 

an
d 

w
or

ks
ho

ps
 f

or
 e

xp
la

in
in

g 
an

d 
di

st
ri

bu
tin

g 
th

e 
fin

al
iz

ed
 t

ec
hn

ic
al

gu
id

el
in

es
 t

o 
re

le
va

nt
 o

rg
an

iz
at

io
ns

P
la

n
 

J
IC
A

3.
2.

1 
C

on
du

ct
 b

as
el

in
e 

su
rv

ey
 o

n 
th

e 
tr

ai
ni

ng
 p

ar
tic

ip
an

ts
' s

ki
lls

 a
nd

 k
no

w
le

dg
e 

of
 A

P
 r

oa
d

in
sp

ec
tio

n

P
la

n
 

2
/3

A-302



P
M
 
F
o
r
m
 
3
-
3
 
M
o
n
i
t
o
r
i
n
g
 
S
h
e
e
t
 
I
I

P
ro

je
ct

 T
it

le
: T

he
 P

ro
je

ct
 f

or
 C

ap
ac

it
y 

D
ev

el
op

m
en

t 
of

 R
oa

d 
M

ai
nt

en
an

ce
 M

an
ag

em
en

t
11

12
4

1
2

5
6

3
12

11
12

3
7

8
9

10
8

9
10

1
2

1
2

3
4

5
6

7
5

7
6

8
9

10
11

M
on

it
or

in
g

○
○

●
○

●
○

○
○

●
○

●
○

●
○

○
○

○

○
○

○
●

○
○

●
○

○

○
○

○
●

○
○

●
○

○
○

○
●

○
○

●
○

○
○

○
●

○
○

●
○

○

●
●

●
○

○
○

○
○

○

A
ct

iv
iti

es
 w

ith
 f

ix
ed

 p
er

io
d

A
ct

iv
iti

es
 t

o 
be

 c
on

tin
uo

us
ly

 c
on

du
ct

ed
, 

or
 w

ith
 t

en
ta

tiv
e 

sc
he

du
le

W
hi

le
 r

es
ul

t 
co

m
pa

ri
so

n 
of

ba
se

lin
e/

en
dl

in
e 

su
rv

ey
s

ca
m

e 
ou

t 
38

 %
 in

cr
ea

s 
in

av
er

ag
e,

 f
in

al
 o

ne
 m

ar
ke

d
74

.4
 %

 in
cr

ea
se

, 
w

hi
ch

sh
ow

s 
ac

hi
ev

em
en

t 
of

 t
he

ta
gr

ge
t 

(6
0%

 in
cr

ea
se

).

O
bt

ai
ne

d 
kn

ow
le

dg
e

th
ro

ug
h 

O
JT

s 
w

as
in

co
rp

or
at

ed
 in

to
 t

he
 T

G
s.

C
o

m
p

le
te

d
. 

F
in

al
O

JT
s 

w
er

e 
he

ld
 in

be
tw

ee
n 

7 
to

 1
0 

A
ug

.
20

18
.

C
o

m
p

le
te

d
. 

F
in

al
en

dl
in

e 
su

rv
ey

 w
as

co
nd

uc
te

d 
on

 3
 A

ug
.

20
18

C
o

m
p

le
te

d
. 

T
he

 la
te

st
im

pl
em

en
ta

tio
n 

of
 t

hi
s

ac
tiv

ity
 w

as
 t

ak
en

 in
S

ep
. 

20
18

.

F
in

al
 e

nd
lin

e 
su

rv
ey

 r
es

ul
t

w
as

 in
cr

ea
se

d 
by

 1
7%

. 
In

av
er

ag
e 

(1
st

/2
nd

/3
rd

),
 t

he
sa

m
e 

m
ar

ke
d 

ab
ou

t 
18

 %
.

T
hu

s 
it 

di
d 

no
t 

re
ac

h 
to

 t
he

ta
rg

et
 (

60
%

 im
cr

ea
se

).
H

ow
ev

er
, 

gi
ve

n 
th

e 
fa

ct
th

at
 b

as
el

in
e 

su
rv

ey
re

su
lts

 c
am

e 
ou

t 
be

tt
er

th
an

 e
xp

ec
te

d,
 it

 s
ho

ul
d 

be
co

ns
id

er
ed

 t
ha

t 
th

e 
P

ro
je

ct
ha

s 
se

cu
re

d 
a 

ce
rt

ai
n

im
pr

ov
em

en
t.

C
o

m
p

le
te

d
. 

F
in

al
le

ct
ur

es
 w

er
e

co
nd

uc
te

d 
in

Ju
ly

/A
ug

.2
01

8.

M
o

d
if

i-
ca

ti
o

n

M
o

d
if

i-
ca

ti
o

n

M
o

d
if

i-
ca

ti
o

n

M
o

d
if

i-
ca

ti
o

n
4 

ki
nd

s 
of

 m
ai

nt
en

an
ce

m
et

ho
ds

 w
er

e 
ex

pl
ai

ne
d.

O
R
/
O
V
D

In
 li

ne
 w

ith
 t

hi
s 

ac
tiv

ity
,

di
sc

us
si

on
 o

n 
th

e 
T

G
s 

w
as

or
ga

ni
ze

d 
on

 2
6 

Ju
ly

 2
01

8.
A

ct
u

al

P
la

n
 

J
IC
A

A
ct

u
al

3.
2.

4 
C

on
du

ct
 e

nd
lin

e 
su

rv
ey

 o
n 

th
e 

tr
ai

ni
ng

 p
ar

tic
ip

an
ts

' s
ki

lls
 a

nd
 k

no
w

le
dg

e 
of

 A
P

 r
oa

d
in

sp
ec

tio
n

3.
3 

T
ra

in
in

g 
on

 A
P

m
 R

ep
ai

r 
W

or
ks

O
ut

 o
f 

no
m

in
at

ed
 5

4
tr

ai
ne

es
, 

20
 o

f 
th

em
 t

oo
k

th
e 

ba
se

lin
e 

su
rv

ey
.

A
ct

u
al

3.
3.

1 
C

on
du

ct
 b

as
el

in
e 

su
rv

ey
 o

n 
th

e 
tr

ai
ni

ng
 p

ar
tic

ip
an

ts
' s

ki
lls

 a
nd

 k
no

w
le

dg
e 

of
 A

P
m

 r
ep

ai
r

w
or

ks

P
la

n
 

J
IC
A

O
R
/
O
V
D

C
o

m
p

le
te

d
. 

F
in

al
ba

se
lin

e 
su

rv
ey

 w
as

im
pl

em
en

te
d 

on
 2

6
Ju

ly
 2

01
8.

3.
3.

2 
C

on
du

ct
 le

ct
ur

es
 o

n 
A

P
m

 r
ep

ai
r 

w
or

ks

P
la

n
 

J
IC
A

O
R
/
O
V
D

A
ct

u
al

M
o

d
if

i-
ca

ti
o

n
3.

3.
3 

C
on

du
ct

 O
JT

s 
on

 A
P

m
 r

ep
ai

r 
w

or
ks

 a
t 

th
e 

se
le

ct
ed

 s
ite

s 
in

 t
he

 p
ro

je
ct

 s
ite

s

P
la

n
 

J
IC
A

J
IC
A

A
ct

u
al

F
ur

th
er

 P
R

 a
ct

iv
iti

es
 w

ill
 b

e
im

pl
em

en
te

d 
ha

vi
ng

 d
iff

er
en

t
ap

pr
oa

ch
es

. 
E

g.
, 

m
ed

ia
,

w
eb

si
te

, 
pr

ov
is

io
n 

of
ne

w
sl

et
te

r,
et

c.
A

ct
u

al

A
ct

u
al

N
ex

t 
P

ro
je

ct
 N

ew
s 

of
JI

C
A

 H
P

 is
 g

oi
ng

 t
o 

be
up

da
te

d 
ar

ou
nd

 la
te

N
ov

. 
20

18
. 

C
on

te
nt

s
w

ill
 b

e 
"F

in
al

iz
ed

T
G

s/
F

in
al

 J
C

C
".

Ⅱ

A
ct

u
al

Ⅲ
Ⅳ

Ⅱ
Ⅰ

Ⅰ

V
er

si
on

 6
 w

as
 s

ub
m

itt
ed

to
 t

he
 la

st
 J

C
C

.

P
ub

lic
 R

el
at

io
ns

R
ep

or
ts

/D
oc

um
en

ts

E
st

a
b

lis
h

m
e

n
t 

a
n

d
 O

p
e

ra
ti

o
n

 o
f 

w
e

b
 S

it
e

, 
a

n
d

 o
th

e
r 

re
le

va
n

t 
P

R
 a

c
ti

vi
ti

e
s

P
la

n
 

P
ro

je
ct

 N
ew

s 
of

 J
IC

A
 H

P
ha

s 
be

en
 u

pd
at

ed
 f

or
 1

6
tim

es
. 

P
ro

je
ct

 N
ew

s
le

tt
er

s 
ha

ve
 b

ee
n 

lin
ke

d 
to

th
e 

w
eb

si
te

 o
f

In
fr

as
tr

uc
tu

re
 U

ni
t 

si
nc

e
M

ay
 2

01
7.

 T
he

 s
ai

d 
si

te
of

 t
he

 P
ro

je
ct

 in
fo

. 
w

ill
 b

e
up

da
te

d 
on

 T
G

s 
&

 f
in

al
JC

C
.

P
ro

je
c

t 
C

o
m

p
le

ti
o

n
 R

e
p

o
rt

P
la

n
 

P
ro

je
ct

 c
om

pl
et

io
n 

re
po

rt
is

 g
oi

ng
 t

o 
be

 s
ub

m
itt

ed
 in

A
pr

il 
20

19
.

A
ct

u
al

D
ra

ft
 P

ro
je

c
t 

C
o

m
p

le
ti

o
n

 R
e

p
o

rt
P

la
n

 
D

ra
ft

 p
ro

je
ct

 c
om

pl
et

io
n

re
po

rt
 w

ill
 b

e 
su

bm
itt

ed
 t

o
C

on
go

le
se

 s
id

e 
in

 M
ar

ch
20

19
.

In
c

e
p

ti
o

n
 R

e
p

o
rt

 (
W

o
rk

 P
la

n
)

P
la

n
 

Su
bm

itt
ed

 to
 th

e 
1s

t J
C

C
A

ct
u

al

J
o

in
t 

C
o

o
rd

in
a

ti
o

n
 C

o
m

m
it

te
e

P
la

n
 

Ⅲ
Ⅳ

Ⅰ

C
om

pl
et

ed

A
ct

u
al

B
a

se
lin

e
 S

u
rv

e
y 

fo
r 

T
a

rg
e

t 
F

ig
u

re
s

　
P

la
n

C
om

pl
et

ed
.

S
u

b
m

is
si

o
n

 o
f 

M
o

n
it

o
ri

n
g

 S
h

e
e

t 
P

la
n

 

A
ct

u
al

S
e

t-
u

p
 t

h
e

 D
e

ta
ile

d
 P

la
n

 o
f 

O
p

e
ra

ti
o

n
P

la
n

 

S
e

t-
u

p
 t

h
e

 T
a

rg
e

t 
F

ig
u

re
s 

w
it

h
in

 6
 m

o
n

th
s 

a
ft

e
r 

th
e

 c
o

m
m

e
n

c
e

m
e

n
t 

o
f 

th
e

 p
ro

je
c

t
　

P
la

n

A
ct

u
al

6t
h 

(f
in

al
) 

JC
C

is
 w

as
 h

el
d

on
 8

 N
ov

. 
20

18
.

A
ct

u
al

M
on

it
or

in
g

Ⅱ
Ⅲ

Ⅳ

2
0

1
6

2
0

1
7

2
0

1
8

R
e

m
a

rk
s

Is
su

e
 

S
o

lu
tio

n
2

0
1

9

D
ur

at
io

n 
/ P

ha
si

ng
P

la
n

 

A
ct

u
al

M
on

it
or

in
g 

P
la

n
P

la
n

 

A
ct

u
al

3.
3.

4 
C

on
du

ct
 e

nd
lin

e 
su

rv
ey

 o
n 

th
e 

tr
ai

ni
ng

 p
ar

tic
ip

an
ts

' s
ki

lls
 a

nd
 k

no
w

le
dg

e 
of

 A
P

m
 r

ep
ai

r
w

or
ks

3.
3.

5 
C

on
du

ct
 A

P
m

 r
ep

ai
r 

w
or

ks
 t

hr
ou

gh
 t

ri
al

 im
pl

em
en

ta
tio

n 
of

 t
he

 d
ra

ft
ed

 t
ec

hn
ic

al
 g

ui
de

lin
es

by
 t

he
 t

ra
in

in
g 

pa
rt

ic
ip

an
ts

 a
nd

 e
va

lu
at

e 
th

e 
pr

oc
ed

ur
e 

an
d 

ou
tc

om
es

 f
or

 r
ev

is
in

g 
th

e 
gu

id
el

in
es

P
la

n
 

J
IC
A

O
R
/
O
V
D

A
ct

u
al

M
o

d
if

i-
ca

ti
o

n

P
la

n
 

O
R
/
O
V
D

A
ct

u
al

M
o

d
if

i-
ca

ti
o

n

O
R
/
O
V
D

C
o

m
p

le
te

d
. 

F
in

al
en

dl
in

e 
su

rv
ey

 w
as

co
nd

uc
te

d 
on

 1
5 

Ju
ne

20
18

.

C
o

m
p

le
te

d
. 

La
st

ac
tio

n 
re

la
te

d 
to

 t
hi

s
ac

tiv
ity

 w
as

 t
ak

en
 in

Ju
ly

 2
01

8.

3.
2.

5 
C

on
du

ct
 A

P
 r

oa
d 

in
sp

ec
tio

n 
th

ro
ug

h 
tr

ia
l i

m
pl

em
en

ta
tio

n 
of

 t
he

 d
ra

ft
ed

 t
ec

hn
ic

al
 g

ui
de

lin
es

by
 t

he
 t

ra
in

in
g 

pa
rt

ic
ip

an
ts

 a
nd

 e
va

lu
at

e 
th

e 
pr

oc
ed

ur
e 

an
d 

ou
tc

om
es

 f
or

 r
ev

is
in

g 
th

e 
gu

id
el

in
es

P
la

n
 

J
IC
A

O
R
/
O
V
D

C
om

pl
et

ed
.

3
/3

A-303



 

 

ANNEX 6: Copy of Products Produced by the Project 
  

A-304



 

 

 
 
 
 
 
 
 
 
 
 

01 Technical Guidelines on Asphalt paved Maintenance 
  

A-305



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S  

 

                                                                 

 

 
D

E
M

O
C

R
A

T
IC

 R
E

P
U

B
LI

C
 O

F 
C

O
N

G
O

  
M

IN
IS

T
R

Y
 O

F 
IN

FR
A

S
T

R
U

C
TU

R
E

, P
U

B
LI

C
 

W
O

R
K

S
 A

N
D

 R
E

C
O

N
S

T
R

U
C

T
IO

N
 

M
A

N
U

A
L 

FO
R 

M
A

IN
TE

N
A

N
CE

 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

AV
ED

 R
O

A
D

S 

K
in

sh
as

a,
 N

ov
em

be
r 2

01
8 

1s
t 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

1 

 PR
EA

M
B

LE
 

Th
is

 M
an

ua
l 

fo
r 

m
ai

nt
en

an
ce

 a
nd

 r
ep

ai
r 

of
 a

sp
ha

lt 
pa

ve
d 

ro
ad

s 

w
as

 p
re

pa
re

d 
at

 t
he

 i
ni

tia
tiv

e 
of

 H
is

 E
xc

el
le

nc
y 

th
e 

M
in

is
te

r 
of

 

In
fr

as
tr

uc
tu

re
s,

 P
ub

lic
 W

or
ks

 a
nd

 R
ec

on
st

ru
ct

io
n.

 

It 
w

as
 d

ev
el

op
ed

 b
y 

a 
w

or
ki

ng
 g

ro
up

 c
om

po
se

d 
of

 r
ep

re
se

nt
at

iv
es

 

of
 t

he
 R

oa
ds

 O
ffi

ce
 (

O
R

), 
th

e 
O

ffi
ce

 o
f 

R
oa

dw
ay

s 
an

d 
D

ra
in

ag
e 

(O
VD

), 
th

e 
Te

ch
ni

ca
l 

C
on

tr
ol

 
A

ut
ho

rit
y 

(B
TC

), 
th

e 
C

on
go

le
se

 

A
ge

nc
y 

of
 G

re
at

 W
or

ks
 (

A
C

G
T)

, 
th

e 
In

fr
as

tr
uc

tu
re

s 
un

it 
(C

I),
 a

nd
 

th
e 

N
at

io
na

l R
oa

d 
M

ai
nt

en
an

ce
 F

un
d 

(F
O

N
ER

), 
w

ith
 jo

in
t f

in
an

ci
ng

 

fr
om

 J
IC

A
 a

nd
 F

O
N

ER
. 

Its
 v

al
id

at
io

n 
w

as
 e

ns
ur

ed
 b

y 
a 

te
ch

ni
ca

l 
gr

ou
p 

co
m

po
se

d 
of

 

sc
ie

nt
ifi

c 
pr

of
es

ss
io

na
ls

 (
pr

of
es

so
rs

 f
ro

m
 t

he
 P

ol
yt

ec
hn

ic
 F

ac
ul

ty
 

of
 

th
e 

U
ni

ve
rs

ity
 

of
 

K
in

sh
as

a 
an

d 
th

e 
N

at
io

na
l 

In
st

itu
te

 
of

 

B
ui

ld
in

gs
 a

nd
 P

ub
lic

s 
W

or
ks

), 
re

pr
es

en
ta

tiv
es

 o
f c

er
ta

in
 te

ch
ni

ca
l 

an
d 

fin
an

ci
al

 
pa

rt
ne

rs
, 

th
e 

To
w

n 
H

al
l 

of
 

K
in

sh
as

a,
 

pu
bl

ic
 

en
te

rp
ris

es
, a

nd
 s

oc
io

-p
ro

fe
ss

io
na

l o
rg

an
iz

at
io

ns
 c

on
ce

rn
ed

. 

 
 

A-306



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

2 

W
O

R
K

IN
G

 G
R

O
U

P
 M

E
M

B
E

R
S

 

 
 

V
in

ce
n
t 
B

A
L
A

Y
I 
K

A
D

IM
A

 (
O

ff
ic

e 
de

s 
R

ou
te

s 
(O

R
))

 ;
 

 
E

no
ck

 S
A

N
G

A
N

A
 (

O
ff
ic

e
 d

es
 R

o
ut

e
s 

(O
R

))
 ; 

 
Jo

sh
ua

 M
U

T
IA

 (
O

ff
ic

e 
de

s 
R

o
ut

es
 (

O
R

))
 ; 

 
P

ie
rr

e 
W

A
Y

N
E

T
 (

O
ff

ic
e 

de
s 

R
o
ut

es
 (

O
R

))
 ; 

 
Je

a
n-

P
a
ul

 M
A

V
U

N
G

U
 (

O
ff

ic
e
 d

es
 R

ou
te

s 
(O

R
))

 ; 

 
R

ic
ha

rd
 M

A
T

A
N

D
A

 (
O

ff
ic

e
 d

es
 V

o
iri

es
 e

t 
D

ra
in

ag
e 

(O
V

D
))

 ; 

 
Lé

on
 M

U
T

O
M

B
O

 (
O

ff
ic

e 
de

s 
V

o
iri

es
 e

t D
ra

in
ag

e
 (

O
V

D
))

 ; 

 
T

im
ot

h
ée

 S
U

M
A

IL
I (

O
ff
ic

e
 d

es
 V

oi
rie

s 
et

 D
ra

in
ag

e 
(O

V
D

))
 ; 

 
C

yp
ri
en

 P
E

LA
 (

O
ff
ic

e
 d

es
 V

oi
rie

s 
et

 D
ra

in
ag

e 
(O

V
D

))
 ; 

 
Ji

m
m

y 
N

K
U

LA
 (

O
ff

ic
e 

de
s 

V
o
iri

es
 e

t 
D

ra
in

ag
e 

(O
V

D
))

 ; 

 
Z

ic
o
 N

S
IA

LA
 (

O
ff
ic

e 
de

s 
V

o
iri

es
 e

t 
D

ra
in

ag
e 

(O
V

D
))

 ; 

 
W

ill
y 

M
O

N
D

A
 (

B
u
re

au
 T

ec
h
ni

q
ue

 d
e 

C
on

tr
ô
le

 (
B

T
C

))
 ; 

 
F

ils
 Z

E
N

G
A

 (
B

ur
e
au

 T
ec

hn
iq

u
e 

de
 C

on
tr

ô
le

 (
B

T
C

))
 ; 

 
M

ic
he

l D
IN

G
A

N
G

A
 (

A
g
en

ce
 C

o
ng

ol
ai

se
 d

e
s 

G
ra

nd
s 

T
ra

va
ux

 (
A

C
G

T
))

 ; 

 
M

a
o 

M
U

L
U

M
E

 (
A

g
en

ce
 C

o
ng

o
la

is
e
 d

es
 G

ra
nd

s 
T

ra
va

u
x 

(A
C

G
T

))
 ; 

 
Je

a
n-

P
ie

rr
e 

M
U

T
A

M
B

A
 (

C
e
llu

le
 I
n
fr

a
st

ru
ct

u
re

s 
(C

I)
) 

; 

 
C

h
oc

q
u
et

 N
’D

O
B

E
 (

C
el

lu
le

 I
nf

ra
st

ru
ct

u
re

s 
(C

I)
) 

; 

 
P

as
ca

l B
U

LO
N

G
O

 (
F

on
d
s 

N
at

io
na

l d
’E

nt
re

tie
n
 R

o
ut

ie
r 

(F
O

N
E

R
))

. 

 

 
 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

3 

T
E

C
H

N
IC

A
L

 G
R

O
U

P
 M

E
M

B
E

R
S

 
 

I. 
F

a
cu

lt
y 

m
em

b
er

s
 :

 

 
P

a
ul

 
T

S
H

IU
LA

 
(P

ro
fe

ss
or

 
at

 
th

e 
P

ol
yt

ec
h
ni

c 
F

a
cu

lty
 

of
 

th
e 

U
ni

ve
rs

ity
 

of
 

K
in

sh
as

a
) 

; 
 

E
va

ri
st

e
 P

H
A

N
Z

U
 (

P
ro

fe
ss

or
 a

t 
th

e 
N

a
tio

n
al

 I
ns

tit
u
te

 o
f 

B
u
ild

in
g
s 

an
d
 P

u
bl

ic
s 

W
or

ks
) 

; 
 

P
ie

rr
e
 M

U
Z

Y
U

M
B

A
 (

P
ro

fe
ss

or
 a

t 
th

e 
N

a
tio

n
al

 I
ns

tit
ut

e 
of

 B
u
ild

in
g

s 
a
nd

 P
ub

lic
s 

W
or

ks
s)

 ; 
 

P
a
tr

ic
k 

N
D

O
L
O

 (
C

hi
ef

 C
o
m

m
is

si
on

er
 a

t 
th

e 
P

ol
yt

ec
h
ni

c 
F

a
cu

lty
 o

f 
th

e 
U

ni
ve

rs
ity

 
of

 K
in

sh
a
sa

) 
; 

 
M

ic
he

l M
IS

E
K

A
 (

A
ss

is
ta

n
t 

at
 t

h
e 

N
at

io
na

l I
n
st

itu
te

 o
f 

B
ui

ld
in

g
s 

an
d 

P
u
bl

ic
s 

W
or

ks
).

 
 

P
a
py

 
K

A
B

A
D

I 
(A

ss
is

ta
n
t 

at
 

th
e 

N
a
tio

n
al

 
In

st
itu

te
 

of
 

B
u
ild

in
g
s 

an
d 

P
ub

lic
s 

W
or

ks
).

 
 

 

II.
 

R
e

p
re

s
en

ta
ti

ve
s 

o
f 

te
ch

n
ic

a
l a

n
d

 f
in

a
n

ci
a

l p
ar

tn
er

s 
: 

 
P

a
tr

ic
k 

K
A

K
W

A
T

A
 (

P
ro

g
ra

m
m

e
 O

ff
ic

er
 a

t 
E

N
A

B
E

L
 (

th
e 

B
e
lg

ia
n
 d

ev
el

o
pm

e
nt

 
ag

en
cy

))
. 

  

III
. 

R
e

p
re

s
en

ta
ti

ve
 o

f 
st

a
te

 s
e

rv
ic

es
 :

 

 
Jé

su
s 

S
H

IT
A

 L
O

R
E

N
Z

O
 (

A
d
vi

se
r 

in
 C

h
ar

g
e 

of
 D

ev
el

op
m

en
t 

of
 t

he
 P

ro
vi

nc
ia

l 
M

in
is

te
r 

of
 P

la
nn

in
g

, P
u
bl

ic
 W

or
ks

 a
nd

 In
fr

as
tr

uc
tu

re
s)

 ; 

 
D

on
at

 M
U

S
E

N
G

A
 (

D
ire

ct
or

 a
t 

th
e 

D
ir
ec

to
ra

te
 o

f 
R

oa
ds

 a
nd

 B
rid

g
es

 (
D

P
C

) 
of

 
th

e
 G

e
ne

ra
l S

ec
re

ta
ria

t f
or

 I
nf

ra
st

ru
ct

ur
e
s 

an
d 

P
ub

lic
 W

or
ks

) 
; 

 
N

G
A

N
D

U
 N

G
O

M
O

 (
H

ea
d 

of
 D

iv
is

io
n
 a

t 
th

e 
D

ire
ct

or
at

e 
of

 R
o
ad

s 
an

d 
B

rid
g
es

 
(D

P
C

) 
of

 t
he

 G
e
ne

ra
l S

ec
re

ta
ria

t f
or

 I
nf

ra
st

ru
ct

ur
es

 a
n
d 

P
u
bl

ic
 W

or
ks

) 
; 

 
M

U
LO

Z
A

Y
I 

K
A

B
E

Y
A

 (
H

e
ad

 o
f 

O
ff

ic
e 

at
 t

h
e 

D
ire

ct
or

at
e
 o

f 
R

oa
ds

 a
nd

 B
rid

g
es

 
(D

P
C

) 
of

 t
he

 G
e
ne

ra
l S

ec
re

ta
ria

t f
or

 I
nf

ra
st

ru
ct

ur
es

 a
n
d 

P
u
bl

ic
 W

or
ks

) 
; 

 
O

sc
ar

 B
A

D
E

O
 A

N
Z

A
K

O
 (

P
ro

je
ct

 L
ea

de
r 

of
 T

ra
de

 F
ac

ili
ta

tio
n
 in

 t
he

 G
ra

nd
 L

ac
s 

R
eg

io
n
 a

t t
he

 In
fr

as
tr

u
ct

ur
e
 U

ni
t (

C
I)

) 
; 

 
K

A
S

A
 L

U
Z

O
LO

 (
H

ea
d 

of
 D

iv
is

io
n 

a
t 

th
e 

B
ur

ea
u 

of
 P

la
n
ni

ng
 a

nd
 U

rb
an

is
m

 
S

tu
d
ie

s 
(B

E
A

U
))

 ; 

 
L
E

LO
 M

B
U

LU
 (

P
ri
m

ar
y 

R
es

e
ar

ch
er

 a
t 

th
e 

B
ur

ea
u 

of
 P

la
nn

in
g
 a

nd
 U

rb
an

is
m

 
S

tu
d
ie

s 
(B

E
A

U
))

 ; 

 
C

éd
ric

k 
K

A
B

A
N

G
U

 K
A

N
Y

IN
D

A
 (

R
e
se

ar
ch

er
 V

R
D

 a
t 

th
e 

B
u
re

au
 o

f 
P

la
n
ni

ng
 

an
d 

U
rb

an
is

m
 S

tu
di

es
 (

B
E

A
U

))
. 

  

A-307



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

4 

 

IV
. 

R
e

p
re

s
en

ta
ti

ve
s 

o
f 

so
ci

o
-p

ro
fe

s
si

o
n

al
 o

rg
a

n
iz

at
io

n
s 

: 
 

 
M

ic
he

l 
U

Y
U

M
B

U
 (

P
re

si
d
en

t 
of

 t
h
e 

N
a
tio

na
l 

C
o
rp

or
at

io
n 

of
 B

u
ild

in
g
 a

nd
 P

ub
lic

 
W

or
ks

 E
ng

in
e
er

s 
(C

N
Ir

s 
B

T
P

))
 ; 

 
Je

an
 B

er
n
ar

d 
T

S
H

IA
S

U
M

A
 (

S
e
cr

et
ar

y 
G

en
er

a
l o

f 
th

e 
C

on
g
o
le

se
 A

ss
oc

ia
tio

n
 o

f 
C

iv
il 

E
ng

in
ee

rs
 (

A
C

IC
))

 ; 

 
M

ic
h
el

 K
A

Y
E

M
B

E
 (

D
ep

u
ty

 S
ec

re
ta

ry
 G

e
ne

ra
l 

of
 t

he
 C

on
g
o
le

se
 A

ss
o
ci

at
io

n
 o

f 
C

iv
il 

E
n
g
in

ee
rs

 (
A

C
IC

))
. 

 
 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

5 

T
A

B
L

E
 O

F
 C

O
N

T
E

N
T

S
 

0.
 
FO

RE
W
O
RD

 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
15

 

0.
1 

Co
nt
ex
t .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
15

 

0.
2 

Sc
op

e 
of
 A
pp

lic
at
io
n 
of
 th

e 
M
an

ua
l ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
16

 

0.
3 

Br
ie
f H

is
to
ric

al
 O
ve
rv
ie
w
 o
f R

oa
ds
 in

 th
e 
D
em

oc
ra
tic

 R
ep

ub
lic
 o
f C

on
go

 ..
...
...
...
...
...
...
...
. 1
6 

0.
4 

Ac
kn

ow
le
dg
em

en
ts
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 0 

CH
AP

TE
R 
1 
O
VE

RV
IE
W
 O
F 
M
AI
N
TE
N
AN

CE
 A
N
D 
RE

PA
IR
 O
F 
AS

PH
AL
TE
D
 R
O
AD

S .
...
...
...
...
...
.. 
1 

1.
1 

Im
po

rt
an

ce
 o
f a

nd
 N
ee
d 
fo
r R

oa
d 
M
ai
nt
en

an
ce
 a
nd

 R
ep

ai
r .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
2 

1.
2 

D
ev
el
op

m
en

t o
f a

 R
oa

d 
U
se
 a
nd

 R
oa

d 
M
ai
nt
en

an
ce
 C
yc
le
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 3 

1.
3 

Im
pl
em

en
ta
tio

n 
Pr
oc
ed

ur
e 
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 4 

1.
3.
1 

Se
tt
in
g 
of
 M

an
ag
em

en
t O

bj
ec
tiv

es
 ..
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
..
 4
 

1.
3.
2 

Pa
ra
m
et
er
s 
co
nc
er
ni
ng

 su
rf
ac
e 
ch
ar
ac
te
ris
tic

s o
f a

 ro
ad

 w
ith

 a
 b
itu

m
in
ou

s s
ur
fa
ci
ng

 ..
..
...
..
...
..
 9
 

1.
3.
3 

An
al
ys
is
 o
f t
he

 C
on

di
tio

n 
of
 th

e 
Su
rf
ac
in
g .
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 1
1 

1.
3.
4 

Ev
al
ua

tin
g/
fo
re
ca
st
in
g 
th
e 
St
ur
di
ne

ss
 o
f t
he

 R
oa

d .
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 1
1 

1.
3.
5 

Da
ta
ba

se
 /
 U
pg

ra
di
ng

 o
f t
he

 D
at
a 
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 1
1 

1.
3.
6 

Dr
aw

in
g 
U
p 
of
 a
 P
la
n 
fo
r M

ai
nt
en

an
ce
 a
nd

 R
ep

ai
r a

nd
 C
or
re
ct
io
n 
of
 th

e 
M
an

ag
em

en
t 

O
bj
ec
tiv

es
 ..
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
..
...
...
...
...
..
...
..
...
 1
1
 

1.
3.
7 

Im
pl
em

en
ta
tio

n 
of
 M

ai
nt
en

an
ce
 a
nd

 R
ep

ai
r W

or
k 
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 1
2 

1.
3.
8 

U
pd

at
in
g 
of
 th

e 
D
at
ab

as
e 
on

 E
va
lu
at
io
n 
Af
te
r t
he

 W
or
k 
an

d 
th
e 
Re

su
lts

 ..
..
...
..
...
..
...
..
...
..
...
..
...
 1
2 

1.
4 

M
or
al
 a
nd

 P
sy
ch
ol
og
ic
al
 P
re
pa

ra
tio

n 
of
 th

e 
Pe

rs
on

s 
In
vo

lv
ed

 in
 M

ai
nt
en

an
ce
 a
nd

 R
ep

ai
r 

of
 R
oa

ds
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 1
2  

CH
AP

TE
R 
2 
W
O
RK

 IM
PL
EM

EN
TA

TI
O
N
 S
TR

U
CT
U
RE

 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
14

 

2.
1 

O
ve
rw

ie
w
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 1
5 

2.
2 

Re
co
m
m
en

da
tio

n 
on

 W
or
k 
Im

pl
em

en
ta
tio

n 
M
od

el
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
15

 

2.
3 

O
rg
an

iz
at
io
na

l E
nt
iti
es
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
15

 

2.
4 

Sy
st
em

 fo
r S

ha
rin

g 
of
 In

fo
rm

at
io
n 
on

 R
oa

d 
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 1
8 

2.
4.
1 

In
fo
rm

at
io
n 
Sy
st
em

 ..
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 1
8 

2.
4.
2 

Ro
ad

 In
fo
rm

at
io
n 
M
on

ito
rin

g 
Sy
st
em

 ..
...
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 1
8 

2.
5 

M
ac
hi
ne

s 
an

d 
In
st
al
la
tio

ns
 n
ec
es
sa
ry
 fo

r I
m
pl
em

en
ta
tio

n 
of
 th

e 
W
or
k .
...
...
...
...
...
...
...
...
. 2
0 

2.
5.
1 

Ty
pe

 a
nd

 A
ss
ig
nm

en
t o

f M
ac
hi
ne

s .
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
..
 2
0 

2.
5.
2 

Pe
rs
on

ne
l .
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
..
...
...
 2
2 

2.
6 

Pl
an

ni
ng

 a
nd

 Im
pl
em

en
ta
tio

n 
of
 th

e 
W
or
k .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 2
3 

CH
AP

TE
R 
3 
PL
AN

N
IN
G
 A
N
D
 IM

PL
EM

EN
TA

TI
O
N
 O
F 
W
O
RK

 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 2
4 

3.
1 

O
ve
rw

ie
w
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 2
5 

3.
2 

W
or
k 
Pl
an

ni
ng

 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 2
5 

3.
2.
1 

Pl
an

 o
f W

or
k 
...
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
..
 2
5
 

3.
2.
2 

An
nu

al
 P
la
n 
an

d 
M
on

th
ly
 P
la
n .
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 2
5 

3.
3 

Ar
ra
ng

em
en

ts
 to

 ta
ke

 b
ef
or
e 
th
e 
Im

pl
em

en
ta
tio

n 
of
 th

e 
W
or
ks
 ..
...
...
...
...
...
...
...
...
...
...
...
. 2
8 

A-308



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

6 

3.
4 

Co
ns
tr
uc
tio

n 
Si
te
 L
og

 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
29

 

3.
5 

D
ai
ly
 A
tt
ac
hm

en
t .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 2
9 

CH
AP

TE
R 
4 
RO

AD
 S
EC
U
RI
TY

 A
N
D
 E
N
VI
RO

N
M
EN

TA
L 
M
EA

SU
RE

S .
...
...
...
...
...
...
...
...
...
...
...
...
. 3
0 

4.
1 

O
ve
rv
ie
w
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 3
1 

4.
2 

D
ef
in
iti
on

s 
of
 s
om

e 
co
nc
ep

ts
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
31

 

4.
3 

Pr
ev
en

tiv
e 
m
ea
su
re
s 
of
 a
cc
id
en

ts
 a
t w

or
k .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
31

 

4.
3.
1 

Sa
fe
ty
 S
ta
ff
 ..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 3
1 

4.
3.
2 

Sa
fe
ty
 fo

r E
qu

ip
m
en

t .
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
..
 3
2 

4.
3.
3 

Sa
fe
ty
 o
f t
he

 W
or
k 
Ar
ea

 ..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 3
2 

4.
4 

Sc
he

du
le
s 
fo
r I
m
pl
em

en
ta
tio

n 
W
or
k .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 3
3 

4.
4.
1 

G
en

er
al
 c
on

si
de

ra
tio

ns
 ..
..
...
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 3
3 

4.
4.
2 

Sc
he

du
le
s f
or
 Im

pl
em

en
ta
tio

n 
W
or
k .
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 3
3 

4.
5 

Si
gn

 B
oa

rd
s,
 F
ac
ili
tie

s 
an

d 
Sa
fe
ty
 D
ev
ic
es
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
33

 

4.
5.
1 

Si
gn

 B
oa

rd
s .
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 3
3 

4.
5.
2 

Tr
af
fic
 C
on

tr
ol
 P
er
so
n 
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 3
4 

4.
5.
3 

Is
ta
lla
tio

ns
 o
f S
af
et
y 
Bo

ra
ds
 ..
...
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 3
4 

4.
5.
4 

Tr
af
fic
 R
eg

ul
at
io
n 
D
ur
in
g 
th
e 
W
or
k .
...
..
...
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 3
5 

4.
6 

En
vi
ro
nm

en
ta
l a
nd

 S
oc
ia
l M

ea
su
re
s .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
36

 

CH
AP

TE
R 
5 
D
IU
RN

AL
 A
N
D 
N
O
CT

U
RN

AL
 P
AT

RO
L .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 3
8 

5.
1 

O
ve
rv
ie
w
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 3
9 

5.
1.
1 

Pu
rp
os
e 
of
 P
at
ro
l (
Vi
su
al
 A
us
cu
lta

tio
n)
 ..
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 3
9 

5.
1.
2 

Ty
pe

s P
at
ro
l .
...
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
..
. 3
9
 

5.
1.
3 

Pa
tr
ol
 S
ta
ff
s T

ra
in
in
g 
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 4
0 

5.
2 

D
ai
ly
 D
iu
rn
al
 P
at
ro
l ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
40

 

5.
2.
1 

Po
in
ts
 to

 In
sp
ec
t .
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 4
0 

5.
2.
2 

Fr
eq

ue
nc
y 
of
 P
at
ro
l .
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 4
0 

5.
3 

N
ig
ht
 P
at
ro
l .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
41

 

5.
3.
1 

Po
in
ts
 to

 In
sp
ec
t .
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 4
1 

5.
3.
2 

Fr
eq

ue
nc
y 
of
 P
at
ro
l .
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 4
1 

5.
3.
3 

Pl
an

ni
ng

 a
nd

 Im
pl
em

en
ta
tio

n .
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 4
1 

5.
3.
4 

Eq
ui
pm

en
t a

nd
 s
up

pl
ie
s .
..
...
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 4
1 

5.
4 

Pe
rio

di
c 
Pa

tr
ol
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 4
2 

5.
4.
1 

Po
in
ts
 to

 In
sp
ec
t .
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 4
2 

5.
4.
2 

Pa
tr
ol
 F
re
qu

en
cy
 ..
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 4
2 

5.
4.
3 

Pl
an

ni
ng

 a
nd

 P
at
ro
l I
m
pl
em

en
ta
tio

n .
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
..
 4
2 

5.
5 

Ex
tr
ao

rd
in
ar
y 
Pa

tr
ol
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 4
2 

5.
5.
1 

Po
in
ts
 to

 In
sp
ec
t .
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 4
2 

5.
5.
2 

Im
pl
em

en
ta
tio

n 
Pe

rio
d(
s)
 ..
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 4
2 

5.
5.
3 

Pa
tr
ol
 Im

pl
em

en
ta
tio

n 
...
..
...
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 4
3 

CH
AP

TE
R 
6 
M
AI
N
TE
N
AN

CE
 M

ET
H
O
D.
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 4
4 

6.
2 

D
ia
gn

os
is 
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 4
5 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

7 

6.
2.
1 

O
bj
ec
tiv

es
 ..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 4
5 

6.
2.
2 

Di
ag

no
si
s 
of
 th

e 
Ro

ad
 S
ur
fa
ce
 ..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 4
5 

6.
2.
3 

Di
ag
no

si
s o

f t
he

 R
oa

d 
St
ru
ct
ur
e.
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
 4
5
 

6.
2.
4 

Di
ag
no

si
s o

f r
oa

d 
sa
ni
ta
tio

n 
w
or
ks
 ..
...
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 4
5 

6.
3 

Cl
as
si
fic
at
io
n 
of
 R
oa

d 
D
et
er
io
ra
tio

ns
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
46

 

6.
3.
1 

Su
rf
ac
e 
De

te
rio

ra
tio

ns
 ..
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 4
7 

6.
4 

O
bs
er
va
tio

n 
of
 S
ur
fa
ci
ng

 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
53

 

6.
5 

In
ve
st
ig
at
io
n 
of
 R
oa

d 
Su
rf
ac
e .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 5
4 

6.
6 

Ro
ad

 M
ai
nt
en

an
ce
 a
nd

 R
ep

ai
r P

ro
ce
du

re
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 5
6 

6.
7 

Ev
al
ua

tio
n 
of
 D
et
er
io
ra
tio

n 
of
 th

e 
As
ph

al
t P

av
in
g 
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 5
8 

6.
7.
1 

G
en

er
al
 In

fo
rm

at
io
n 
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 5
8 

6.
7.
2 

De
te
rio

ra
tio

n 
of
 th

e 
As
ph

al
t P

av
in
g 
an

d 
th
e 
Ca

us
es
 T
he

re
of
 ..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 5
8
 

6.
7.
3 

Ev
al
ua

tio
n 
of
 th

e 
Ro

ad
 S
ur
fa
ce
 ..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 5
9 

6.
7.
4 

Se
le
ct
io
n 
of
 th

e 
Re

pa
ir 
M
et
ho

d 
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 6
1
 

6.
8 

Cl
as
si
fic
at
io
n 
an

d 
ev
al
ua

tio
n 
of
 d
et
er
io
ra
tio

n 
of
 ro

ad
 d
ra
in
ag
e 
st
ru
ct
ur
es
 ..
...
...
...
...
...
...
. 6
2 

6.
8.
1 

Pr
es
en

ta
tio

n 
an

d 
cl
as
si
fic
at
io
n 
of
 c
om

m
on

 ro
ad

 d
ra
in
ag
e 
st
ru
ct
ur
es
 ..
..
...
..
...
..
...
..
...
...
...
..
...
..
...
 6
2 

6.
8.
2 

De
gr
ad

at
io
n 
of
 ro

ad
 d
ra
in
ag
e 
st
ru
ct
ur
es
 ..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 6
2 

6.
8.
3 

M
ai
nt
en

an
ce
 o
f r
oa

d 
dr
ai
na

ge
 st
ru
ct
ur
es
 ..
...
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 6
3 

CH
AP

TE
R 
7 
M
AI
N
TE
N
AN

CE
 M

ET
H
O
DS

 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
65

 

7.
1 

O
ve
rv
ie
w
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 6
6 

7.
2 

Pa
tc
hi
ng

 M
et
ho

d 
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 6
6 

7.
2.
1 

Pa
tc
hi
ng

 w
ith

 H
ot
 m

ix
 ..
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 6
6 

7.
2.
2 

Pa
tc
hi
ng

 w
ith

 C
ol
d 
M
ix
 ..
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
 6
6 

7.
3 

Fi
lli
ng

 o
f C

ra
ck
s .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 6
6 

7.
4 

Su
rf
ac
e 
Tr
ea
tm

en
t .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 6
6 

7.
5 

Re
co
ns
tr
uc
tio

n 
pa

rt
ie
lle

 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 6
7 

7.
6 

Tr
ea
tm

en
t o

f F
lu
sh
in
g .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
67

 

7.
7 

M
ai
nt
en

an
ce
 m

et
ho

ds
 fo

r r
oa

d 
dr
ai
na

ge
 s
tr
uc
tu
re
s .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
70

 

CH
AP

TE
R 
8 
RE

H
AB

IL
IT
AT

IO
N
 M

ET
HO

D
S 
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
72

 

8.
1 

O
ve
rv
ie
w
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 7
3 

8.
2 

O
ve
rla

y 
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 7
3 

8.
2.
1 

Br
ie
f O

ve
rv
ie
w
 o
f t
he

 C
al
cu
la
tio

n 
M
et
ho

d 
U
se
d .
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 7
3 

8.
2.
2 

D
ef
le
ct
io
n 
an

d 
Tr
af
fic
 C
la
ss
es
 ..
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 7
4 

8.
2.
3 

Ty
pi
ca
l R

ei
nf
or
ce
m
en

t S
tr
uc
tu
re
s .
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 7
5 

8.
3 

Re
co
ns
tr
uc
tio

n 
W
or
k .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 7
6 

8.
3.
1 

Br
ie
f O

ve
rv
ie
w
 o
f t
he

 C
al
cu
la
tio

n 
M
et
ho

d 
U
se
d .
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 7
6 

8.
3.
2 

So
m
e 
Co

ns
id
er
at
io
ns
 to

 B
e 
Bo

rn
e 
in
 M

in
d 
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
..
 7
6 

8.
3.
3 

Cl
as
se
s 
of
 B
ea
rin

g 
Ca

pa
ci
ty
 o
f t
he

 U
nd

er
ly
in
g 
So

il.
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 7
6 

8.
3.
4 

Ty
pi
ca
l R

oa
d 
Re

co
ns
tr
uc
tio

n 
St
ru
ct
ur
es
 ..
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 7
7 

A-309



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

8 

8.
4 

Ro
ad

 W
id
en

in
g 
W
or
k .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 7
7 

8.
5 

D
es
cr
ip
tio

n 
of
 th

e 
Re

ha
bi
lit
at
io
n 
M
et
ho

ds
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 7
7 

8.
6 

Re
cy
cl
in
g 
of
 b
as
e 
co
ur
se
 o
n‐
si
te
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 7
9 

8.
6.
1 

G
en

er
al
 ..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 7
9 

8.
6.
2 

Be
ne

fit
s o

f r
ec
yc
lin

g 
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 7
9 

8.
6.
3 

Pr
el
im

in
ar
y 
st
ud

y.
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 7
9 

8.
6.
4 

Cl
as
si
fic
at
io
n 
of
 w
or
ks
 ..
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 8
1 

CH
AP

TE
R 
9 
Q
U
AL
IT
Y 
CO

N
TR

O
L .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 8
4 

9.
1 

O
ve
rv
ie
w
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 8
5 

9.
2 

Pu
rp
os
e 
of
 Q
ua

lit
y 
Co

nt
ro
l ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 8
6 

9.
3 

Q
ua

lit
y 
Co

nt
ro
l B

ef
or
e 
th
e 
W
or
k .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 8
6 

9.
3.
1 

Te
st
in
g 
of
 th

e 
Ro

ad
be

d 
So

il.
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 8
6
 

9.
3.
2 

Te
st
in
g 
of
 C
on

fo
rm

ity
 o
f t
he

 M
at
er
ia
ls
 to

 B
e 
U
se
d 
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
 8
6 

9.
3.
3 

Ch
ar
ac
te
ris

tic
s o

f t
he

 S
ur
fa
ci
ng

 ..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 8
7 

9.
3.
4 

Ch
ar
ac
te
ris

tic
s o

f t
he

 O
th
er
 M

at
er
ia
ls
 ..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 8
8 

9.
4 

Q
ua

lit
y 
Co

nt
ro
l D

ur
in
g 
th
e 
W
or
k .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 9
1 

9.
4.
1 

Co
nt
ro
l o

f I
m
pl
em

en
ta
tio

n 
of
 th

e 
Su

rf
ac
in
g .
..
...
..
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
 9
1 

9.
4.
2 

Co
nt
ro
l o

f C
om

pa
ct
in
g 
of
 th

e 
Su

rf
ac
in
g 
M
at
er
ia
ls
 ..
..
...
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
 9
2 

9.
4.
3 

So
m
e 
Co

nd
iti
on

s R
eg
ar
di
ng

 th
e 
Im

pl
em

en
ta
tio

n 
of
 A
sp
ha

lt 
Pa

vi
ng

 ..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
 9
3
 

9.
4.
4 

H
ei
gh
t T

ol
er
an

ce
s .
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
 9
4
 

9.
5 

Q
ua

lit
y 
Co

nt
ro
l A

ft
er
 th

e 
W
or
k 
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 9
5 

9.
6 

Fr
eq

ue
nc
y 
of
 T
es
ts
  ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
95

 

Ch
ap
te
r 1

0 
D
at
ab
as
e .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 1

03
 

10
.1
 

O
ut
lin

e 
of
 C
on

st
ru
ct
io
n 
of
 a
 D
at
ab

as
e 
fo
r R

oa
d 
M
ai
nt
en

an
ce
 ..
...
...
...
...
...
...
...
...
...
...
...
...
 1
04

 

10
.2
 

Im
pl
em

en
ta
tio

n 
G
ui
de

lin
es
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
10

4 
10
.2
.1
 

Es
ta
bl
is
hm

en
t o

f a
 D
at
a 
In
pu

t F
un

ct
io
n 
fo
r F

ac
ili
ta
tio

n 
of
 C
or
re
ct
 U
pd

at
in
g .
..
...
..
...
...
...
..
...
..
. 1
0
5
 

10
.2
.2
 

In
pu

t o
f R

oa
d 
Im

ag
in
g 
D
at
a 
fo
r S

ha
rin

g 
In
fo
rm

at
io
n 
an

d 
Co

m
m
un

ic
at
io
n 
Be

tw
ee
n 
th
e 

Di
ff
er
en

t S
ta
tio

ns
 C
on

ce
rn
ed

 ..
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
. 1
0
5
 

10
.3
 

Ap
pl
ic
at
io
n 
G
ui
de

lin
es
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 1
06

 

10
.3
.1
 

Ra
tio

na
liz
at
io
n 
of
 R
oa

d 
In
sp
ec
tio

n 
W
ith

 th
e 
H
el
p 
of
 Im

ag
in
g .
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
. 1
0
6
 

10
.3
.3
 

En
su
rin

g 
Re

lia
bi
lit
y 
by

 E
st
ab

lis
hi
ng

 U
ni
fie

d 
an

d 
Co

or
di
na

te
d 
M
an

ag
em

en
t o

f D
at
a 
an

d 
th
e 

M
an

ag
em

en
t S

ys
te
m
 ..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
. 1
0
7
 

10
.4
 

D
at
a 
to
 B
e 
Ac

cu
m
ul
at
ed

 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 1
07

 

10
.5
 

N
ec
es
sa
ry
 E
qu

ip
m
en

t .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 1
07

 

10
.5
.1
 

Da
ta
 C
ol
le
ct
io
n 
Eq

ui
pm

en
t .
..
...
..
...
..
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
. 1
0
7
 

10
.5
.2
 

Eq
ui
pm

en
t a

nd
 s
of
tw

ar
e 
fo
r d

at
a 
pr
oc
es
si
ng

 a
nd

 p
ro
du

ct
io
n 
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
. 1
0
9
 

CH
AP

TE
R 
11

 S
U
PE
RV

IS
IO
N
 O
F 
W
O
RK

S .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 11
3 

11
.1
 

O
bj
ec
tiv

e 
of
 su

pe
rv
is
io
n 
of
 w
or
ks
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 
11

4 

11
.2
 

Fu
nc
tio

n 
of
 s
up

er
vi
si
on

 o
f w

or
ks
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 1
14

 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

9 

11
.3
 

Cy
cl
e 
of
 m

an
ag
em

en
t .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 1
15

 

11
.4
 

Co
m
po

ne
nt
s 
of
 th

e 
su
pe

rv
is
io
n 
of
 th

e 
w
or
ks
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 1
16

 

11
.5
 

Sc
he

du
le
 c
on

tr
ol
 ...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 1
17

 

11
.6
 

Co
nt
ro
l o

f t
he

 to
po

gr
ap

hi
ca
l t
ol
er
an

ce
s 
(a
lti
m
et
ric

 a
nd

 p
la
ni
m
et
ric

) .
...
...
...
...
...
...
...
...
...
 1
17

 

11
.7
 

Q
ua

lit
y 
Co

nt
ro
le
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 1
17

 

11
.8
 

Co
nt
ro
le
 o
f t
he

 c
os
t o

f t
he

 w
or
ks
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 1
17

 

11
.9
 

Se
cu
rit
y 
Co

nt
ro
le
 ..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 1
18

 

AN
N
EX

E .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
 11
9 

1.
 E
qu

ip
m
en

t o
f C

on
tr
ol
 (T

es
tin

g)
 ()  
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. 1
20

 

1.
1.
 T
es
tin

g 
Eq

ui
pm

en
t a

t L
ab

or
at
or
y 
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
. 1
2
0
 

1.
2.
 T
es
tin

g 
Eq

ui
pm

en
t a

t t
he

 W
or
k 
Si
te
 (i
n‐
Si
tu
) ..
...
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
...
...
...
..
...
..
...
...
...
..
...
..
...
..
. 1
3
4
 

BI
BL
IO
G
RA

PH
Y .
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.. 1

38
 

 
 

A-310



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

10
 

 

L
IS

T
 O

F
 A

C
R

O
N

Y
M

S
 A

N
D

 A
B

B
R

E
V

IA
T

IO
N

S
 

 
A

A
S

H
O

  
  

:  
T

he
 A

m
er

ic
a
n 

A
ss

o
ci

a
tio

n 
of

 S
ta

te
 H

ig
h
w

ay
 O

ff
ic

ia
ls

 

A
C

IC
  
  

:  
A

ss
oc

ia
tio

n 
C

on
g
ol

ai
se

 d
es

 I
ng

é
ni

eu
rs

 C
iv

ils
 

A
C

G
T

 
:  

A
g
en

ce
 C

on
g
ol

ai
se

 d
es

 G
ra

n
ds

 T
ra

va
u
x 

B
E

A
U

 
:  

B
ur

e
au

 d
’E

tu
d
es

 d
’A

m
é
na

g
em

en
t e

t d
’U

rb
a
ni

sm
e 

B
T

C
  

 
:  

B
ur

e
au

 T
ec

h
ni

q
u
e 

de
 C

on
tr

ôl
e 

C
B

R
  

:  
C

a
lif

or
n
ia

 B
e
ar

in
g 

R
a
tio

 

C
I  

 
:  

C
e
llu

le
 I
n
fr

a
st

ru
ct

ur
e
s 

 

C
N

Ir
s 

B
T

P
  

:  
C

o
rp

or
a
tio

n 
N

a
tio

n
al

e 
de

s 
In

g
én

ie
ur

s 
e
n 

B
â
tim

en
t 
et

 T
ra

va
ux

  
 

 
 

P
ub

lic
s 

D
P

C
  

:  
D

ir
ec

tio
n 

de
s 

P
on

ts
 e

t C
ha

us
sé

es
 

D
R

C
  

:  
T

he
 D

e
m

oc
ra

tic
 R

ep
ub

lic
 o

f 
th

e 
C

o
ng

o 

E
U

  
 

:  
E

ur
o
pe

a
n 

U
ni

on
 

F
O

N
E

R
 

:  
F

o
nd

s 
N

at
io

na
l d

’E
n
tr

et
ie

n 
R

o
ut

ie
r 

F
W

D
  

:  
F

a
lli

n
g
 W

ei
g
ht

 D
ef

le
ct

om
et

er
 (

D
éf

le
ct

om
èt

re
 à

 m
as

se
 t
om

ba
nt

e)
 

JI
C

A
   

:  
Ja

pa
ne

se
 I

nt
er

na
tio

n
al

 C
oo

pe
ra

tio
n 

A
g
e
nc

y 

L
N

T
P

  
:  

L
ab

or
a
to

ire
 N

a
tio

n
al

 d
es

 T
ra

va
ux

 P
ub

lic
s 

O
R

  
 

:  
O

ff
ic

e
 d

es
 R

ou
te

s 
 

O
V

D
   

:  
O

ff
ic

e
 d

es
 V

o
iri

es
 e

t 
D

ra
in

a
g
e 

 

P
D

C
A

  
   

   
  
 : 

 
P

la
n 

– 
D

o
 –

 C
he

ck
 –

 A
ct

 

P
R

C
M

R
 

:  
P

ro
je

t 
p
ou

r 
le

 R
en

fo
rc

em
en

t 
de

 C
a
pa

ci
té

s 
e
n 

M
ai

n
te

na
nc

e
 d

es
  

 
 

 
R

o
ut

es
 

P
T

F
   

   
:  

P
ar

te
n
ai

re
s 

T
ec

h
ni

q
u
es

 e
t 
F

in
an

ci
er

s 

R
A

K
IN

 
:  

R
é
g
ie

 d
’A

ss
ai

ni
ss

em
e
nt

 d
e
 K

in
sh

a
sa

 

  
 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

11
 

L
IS

T
 O

F
 T

A
B

L
E

S
 

 
T

ab
le

 0
.1

 
: 

E
vo

lu
tio

n 
of

 m
ai

n 
in

d
ic

a
to

rs
 o

f 
ac

tiv
iti

es
 f

ro
m

 2
01

0 
to

 2
0
16

 
co

m
pa

re
d 

to
 R

IN
G

 n
at

io
na

l 

T
ab

le
 0

.2
 

: 
S

ta
te

 o
f t

he
 D

R
C

’s
 n

e
tw

or
k 

of
 u

rb
a
n 

ro
a
ds

 in
 K

in
sh

as
a
 

T
ab

le
 1

.1
 

: 
A

ss
um

p
tio

n
s 

C
o
nc

er
ni

ng
 t

h
e 

S
tr

u
ct

ur
e 

of
 a

 F
le

xi
b
le

 R
o
ad

 
P

a
ve

m
en

t 
to

 b
e
 T

ak
en

 in
to

 A
cc

ou
nt

 

T
ab

le
 1

.2
 

: 
A

ss
um

p
tio

n
s 

C
o
nc

er
ni

ng
 t

he
 S

tr
uc

tu
re

 o
f 

a 
S

em
i-
rig

id
 R

o
ad

 
P

a
ve

m
en

t 
w

ith
 a

 B
a
se

 C
ou

rs
e 

S
ta

b
ili

ze
d 

w
ith

 C
e
m

en
t (

5%
) 

T
ab

le
 1

.3
 

: 
C

on
di

tio
n
 o

f 
th

e
 R

oa
d 

B
as

e
d 

on
 D

et
e
rio

ra
tio

n 

T
ab

le
 1

.4
 

: 
C

ra
ck

s/
D

ef
or

m
at

io
ns

 G
rid

 

T
ab

le
 1

.5
 

: 
C

on
di

tio
n
 o

f 
th

e
 R

oa
d 

o
n 

th
e 

B
as

is
 o

f 
D

et
er

io
ra

tio
n 

T
ab

le
 1

.6
  

: 
D

eg
re

e 
of

 C
ra

ck
in

g 
ac

co
rd

in
g
 t
he

 L
e
ve

l o
f 

D
et

e
rio

ra
tio

n 

T
ab

le
 1

.7
  

: 
L
ev

el
 o

f 
D

et
e
rio

ra
tio

n 
ac

co
rd

in
g 

to
 D

eg
re

e 
of

 R
u
tti

ng
 

T
ab

le
 3

.1
 

: 
E

xe
m

p
le

 o
f 
an

 A
nn

ua
l P

la
n

 fo
r 

ro
ad

 m
ai

nt
en

an
ce

 a
nd

 r
e
pa

ir 

T
ab

le
 3

.2
 

: 
E

xe
m

p
le

 o
f 
a 

M
on

th
ly

 P
la

n
 f
or

 r
o
ad

 m
ai

nt
en

an
ce

 a
nd

 r
e
pa

ir 
 

T
ab

le
 4

.1
 

 
M

iti
g
a
tio

n
 m

e
as

ur
e
s 

fo
r 

en
vi

ro
n
m

en
ta

l a
nd

 s
oc

ia
l i

m
p
ac

ts
 in

 
th

e
 c

a
se

 o
f m

ai
n
te

na
nc

e 
w

or
k 

on
 a

n 
a
sp

h
al

t 
ro

a
d 

T
ab

le
 6

.1
 

: 
C

la
ss

ifi
ca

tio
n
 o

f 
D

et
e
rio

ra
tio

ns
 o

f 
R

o
ad

 S
ur

fa
ci

ng
 

T
ab

le
 6

.2
 

: 
D

eg
re

e 
of

 S
e
rio

us
n
es

s 
of

 t
h
e 

D
e
te

rio
ra

tio
ns

 o
n 

a 
P

av
ed

 R
oa

d
 

(d
ep

en
d
in

g 
on

 th
e 

ro
ad

 in
 q

ue
st

io
n)

 

T
ab

le
 6

.3
   

: 
T

yp
es

 o
f 

D
e
te

rio
ra

tio
n 

an
d
 T

h
ei

r 
C

au
se

s 

T
ab

le
 6

.4
   

: 
T

ec
h
ni

q
u
es

 t
o 

B
e 

U
se

d 
A

cc
o
rd

in
g
 t

o 
th

e 
P

re
se

nt
 S

e
rv

ic
ea

bi
lit

y 
In

d
ex

 T
ab

le
 

T
ab

le
 6

.5
   

: 
T

ar
g
et

 
V

a
lu

es
 

to
 

E
va

lu
at

e 
th

e 
N

ee
d 

fo
r 

M
a
in

te
na

nc
e
 

or
 

R
ep

ai
rs

 

T
ab

le
 6

.6
   

: 
R

ep
ai

r 
T

ec
h
ni

q
ue

s 
A

cc
or

d
in

g 
to

 t
he

 T
yp

e 
of

 D
et

er
io

ra
tio

n 
of

 A
sp

ha
lt-

P
a
ve

d
 R

oa
ds

 

T
ab

le
 6

.7
 

: 
M

a
in

te
na

nc
e
 T

ec
h
ni

q
ue

s 
in

 A
cc

o
rd

a
nc

e 
W

ith
 t

he
 R

at
e 

of
 

C
ra

ck
in

g
 (

2
50

 tr
u
ck

s/
la

ne
/d

ay
) 

T
ab

le
 6

.8
 

: 
S

lo
p
e 

in
 c

ro
ss

 s
ec

tio
n
 t

o 
b
e 

ad
op

te
d 

fo
r 

th
e 

re
d
uc

tio
n 

of
 t

h
e 

w
a
te

r 
la

ye
r 

 

T
ab

le
 7

.1
 

: 
D

es
cr

ip
tio

n 
of

 t
he

 M
ai

nt
en

an
ce

 M
et

ho
d
s 

T
ab

le
 8

.1
 

: 
C

la
ss

es
 o

f 
C

ha
ra

ct
er

is
tic

 D
ef

le
ct

io
n 

T
ab

le
 8

.2
 

: 
T

ra
ff

ic
 C

la
ss

es
 b

y 
C

um
ul

at
iv

e 
T

o
ta

l o
f 
H

ea
vy

 V
e
hi

cl
es

 

T
ab

le
 8

.3
 

: 
P

ra
ct

ic
a
l R

e
in

fo
rc

em
en

t T
hi

ck
ne

ss
 o

f 
A

sp
ha

lt 
C

on
cr

e
te

 
S

u
rf

a
ci

ng
 -

 f
or

 a
n
 O

ld
 N

at
ur

al
 M

at
er

ia
l B

a
se

 C
o
ur

se
 

T
ab

le
 8

.4
 

: 
P

ra
ct

ic
a
l 

R
ei

nf
or

ce
m

e
nt

 T
h
ic

kn
es

se
s 

of
 t

he
 B

as
e 

C
o
ur

se
 

a
nd

 A
sp

ha
lt 

C
o
nc

re
te

 S
ur

fa
ci

ng
 -

 F
o
r 

a
 C

ru
sh

ed
-G

ra
ve

l 

A-311



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

12
 

B
a
se

 C
ou

rs
e 

T
ab

le
 8

.5
 

: 
C

la
ss

es
 o

f 
B

e
ar

in
g
 C

ap
ac

ity
 o

f 
th

e
 U

n
de

rl
yi

ng
 S

o
il 

T
ab

le
 8

.6
 

: 
T

yp
ic

a
l R

o
ad

 R
ec

o
ns

tr
uc

tio
n 

S
tr

uc
tu

re
s 

T
ab

le
 8

.7
 

: 
D

es
cr

ip
tio

n 
of

 R
o
ad

 R
eh

ab
ili

ta
tio

n
 M

et
ho

ds
 

T
ab

le
 9

.1
 

: 
C

ha
ra

ct
er

is
tic

s 
of

 t
he

 S
ur

fa
ci

ng
 

T
ab

le
 1

0.
1 

: 
D

es
cr

ip
tio

n 
of

 e
q
ui

pm
e
nt

 

T
ab

le
 1

0.
2 

: 
T

yp
ic

a
l m

od
el

 o
f 
a 

cr
ite

ria
 t
ab

le
 fo

r 
cr

ac
ki

ng
 

T
ab

le
 1

0.
3 

: 
E

xa
m

p
le

 o
f 
pr

es
e
nt

at
io

n 
of

 t
he

 o
ut

p
ut

 d
at

a 

T
ab

le
 1

0.
4 

: 
E

xa
m

p
le

 o
f 

pr
e
se

nt
a
tio

n 
of

 a
 c

la
ss

 d
is

tr
ib

ut
io

n 
of

 p
av

em
e
nt

 
d
eg

ra
d
at

io
n 

T
ab

le
 A

n
ne

x 
1 

: 
E

q
ui

pm
e
nt

 o
f 
C

on
tr

ol
 (

T
es

t)
 a

t 
th

e 
La

bo
ra

to
ry

 

T
ab

le
 A

n
ne

x 
2 

: 
E

q
ui

pm
e
nt

 o
f 
C

on
tr

ol
 (

T
es

t)
 a

t 
th

e 
W

or
k 

S
ite

 (
in

-s
itu

) 

 
 

  
 

L
IS

T
 O

F
 F

IG
U

R
E

S
 

 
F

ig
ur

e 
1
.1

 
: 

T
h
e 

T
a
rg

et
 V

a
lu

e
s 

S
et

 f
or

 M
an

ag
e
m

en
t 

F
ig

ur
e 

1
.2

 
: 

R
o
ad

 M
a
in

te
na

n
ce

 M
an

ag
em

en
t S

ys
te

m
 

F
ig

ur
e 

2
.1

 
: 

O
rg

an
iz

at
io

n 
C

h
ar

t 
of

 t
he

 O
V

D
 

F
ig

ur
e 

2
.2

 
: 

G
en

e
ra

l O
rg

a
ni

za
tio

n 
C

ha
rt

 o
f 
th

e 
O

R
 

F
ig

ur
e 

4
.1

 
: 

E
xa

m
pl

es
 o

f 
th

e 
d
iv

e
rs

io
n 

pl
an

 o
f 
th

e 
ro

a
d 

F
ig

ur
e 

4
.2

 
: 

S
ig

ht
 o

f 
a 

se
rv

an
t t

o 
th

e
 r

o
ad

 tr
af

fic
 

F
ig

ur
e 

4
.3

 
: 

S
ig

ht
 o

f 
in

st
a
lla

tio
n 

ro
a
d 

sa
fe

ty
 

F
ig

ur
e 

4
.4

 
: 

E
xa

m
pl

e 
of

 o
n
e-

w
ay

 t
ra

ffi
c 

cl
os

u
re

 f
or

 a
 4

-la
ne

 r
oa

d 

F
ig

ur
e 

4
.5

 
: 

E
xa

m
pl

e 
of

 c
lo

su
re

 tr
af

fic
 t
o 

1 
la

ne
 f
or

 2
 la

ne
s 

ro
ad

 

F
ig

ur
e 

4
.6

 
: 

E
xa

m
pl

e 
of

 t
h
e 

sa
fe

ty
 s

ig
n
s 

du
rin

g
 w

or
k 

on
 a

 r
oa

d
 s

e
ct

io
n 

(E
xa

m
pl

e 
fo

r 
re

co
ns

tr
u
ct

io
n
 w

o
rk

 o
f 

th
e
 r

o
ad

 s
ur

fa
ce

 a
t 

ni
g
ht

) 

F
ig

ur
e 

6
.1

 
: 

C
la

ss
ifi

ca
tio

n 
of

 D
et

er
io

ra
tio

ns
 o

f 
R

o
ad

 S
ur

fa
ci

ng
 

F
ig

ur
e 

6
.1

.a
 

: 
F

in
e/

H
a
irl

in
e 

C
ra

ck
s 

F
ig

ur
e 

6
.1

.b
 

: 
Li

ne
ar

 C
ra

ck
s 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

13
 

F
ig

ur
e 

6
.2

 
: 

G
ap

s/
F

au
lti

ng
 

F
ig

ur
e 

6
.3

 
: 

R
u
ts

 /R
ut

tin
g 

F
ig

ur
e 

6
.4

 
: 

R
ip

p
lin

g
 /
C

o
rr

ug
at

io
n 

F
ig

ur
e 

6
.5

 
: 

S
w

e
lli

ng
 

F
ig

ur
e 

6
.6

 
: 

R
o
ad

 S
et

tli
ng

 /
H

o
llo

w
 

F
ig

ur
e 

6
.7

 
: 

F
lu

sh
in

g
 /
B

le
ed

in
g 

F
ig

ur
e 

6
.8

 
: 

F
re

tt
in

g/
R

a
ve

lin
g
 

F
ig

ur
e 

6
.9

 
: 

O
th

er
 e

xa
m

p
le

 o
f 
F

re
tti

ng
/R

a
ve

lin
g
 

F
ig

ur
e 

6
.1

0 
: 

E
xe

m
pl

e 
of

 G
la

zi
n
g
 

F
ig

ur
e 

6
.1

1 
: 

P
a
tc

h
 S

tr
ip

p
in

g/
E

xf
ol

ia
tio

n
 

F
ig

ur
e 

6
.1

2 
: 

W
ea

r/
A

g
in

g
 

F
ig

ur
e 

6
.1

3 
: 

P
o
th

ol
es

 

F
ig

ur
e 

6
.1

4 
: 

G
en

e
ra

liz
ed

 C
ra

ck
s/

A
lig

at
o
r 

cr
a
ck

s 

F
ig

ur
e 

6
.1

5 
: 

C
ra

ck
s 

O
b
se

rv
e
d 

o
n 

th
e 

D
ec

k 
of

 t
h
e 

N
'S

E
L
E

 B
rid

g
e 

o
n 

N
a
tio

n
al

 R
ou

te
 1

 

F
ig

ur
e 

6
.1

6 
: 

Ill
u
st

ra
tio

n 
of

 t
h
e 

P
h
en

om
en

on
 o

f 
P

um
pi

ng
 

F
ig

ur
e 

6
.1

7 
: 

M
ea

su
re

m
e
nt

 o
f 
G

a
ps

 

F
ig

ur
e.

 6
.1

8 
: 

M
ea

su
re

m
e
nt

 o
f 
R

ut
s 

F
ig

ur
e.

 6
.1

9 
: 

T
e
ch

n
iq

ue
 to

 M
ea

su
re

 F
la

tn
es

s 

F
ig

ur
e 

6
.2

0 
: 

O
rg

an
iz

at
io

na
l C

h
ar

t 
of

 R
oa

d
 M

a
in

te
na

nc
e
 a

nd
 R

ep
ai

r 

F
ig

ur
e 

6
.2

1 
 

S
e
le

ct
io

n
 o

f 
M

ai
nt

en
an

ce
 a

n
d 

R
e
pa

ir
 M

et
ho

ds
 a

cc
o
rd

in
g 

to
 C

ra
ck

in
g 

R
at

io
 a

nd
 C

u
rr

en
t T

ra
ff

ic
 V

o
lu

m
e 

F
ig

ur
e 

8
.1

 
: 

W
or

kf
lo

w
 o

f 
th

e 
st

u
dy

 

F
ig

ur
e 

8
.2

 
: 

T
ri
al

 M
ix

 

F
ig

ur
e 

8
.3

 
: 

E
xa

m
pl

e 
of

 e
xi

st
in

g 
pa

ve
m

e
nt

 s
ta

bi
liz

a
tio

n
 w

o
rk

 

F
ig

ur
e 

8
.4

 
: 

E
xa

m
pl

e 
of

 s
ta

bi
liz

a
tio

n
 w

o
rk

 w
ith

 p
re

-t
re

at
m

en
t (

le
ve

lin
g
) 

F
ig

ur
e 

8
.5

 
: 

E
xa

m
pl

e 
of

 t
h
e 

cr
u
sh

in
g
 p

ro
ce

d
ur

e 

F
ig

ur
e 

8
.6

 
: 

P
h
ot

o 
of

 r
oa

d 
st

ab
ili

ze
r 

F
ig

ur
e 

8
.7

 
: 

P
h
ot

o 
of

 r
oa

d 
st

ab
ili

ze
r 

F
ig

ur
e 

8
.8

 
: 

P
h
ot

o 
of

 r
oa

d 
st

ab
ili

ze
r 

F
ig

ur
e 

9
.1

 
: 

M
ix

in
g
 P

la
nt

 

A-312



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

14
 

F
ig

ur
e 

1
0.

1 
: 

M
a
in

te
na

nc
e
 C

yc
le

 (
P

D
C

A
 C

yc
le

) 

F
ig

ur
e 

1
0.

2 
: 

O
ve

ra
ll 

C
on

fig
ur

at
io

n 
of

 a
 R

oa
d 

In
sp

ec
tio

n 
D

at
ab

as
e
 

F
ig

ur
e 

1
0.

3 
: 

E
xa

m
pl

e 
of

 t
h
e 

D
ia

lo
g
ue

 B
ox

 f
or

 I
np

ut
 o

f 
In

sp
e
ct

io
n 

D
a
ta

 

F
ig

ur
e 

1
0.

4 
: 

E
xa

m
pl

e 
of

 D
at

a 
on

 R
o
ad

 S
u
rf

ac
e 

D
et

er
io

ra
tio

n 
B

as
ed

 o
n 

R
o
ad

 Im
ag

e
ry

 D
a
ta

 

F
ig

ur
e 

1
0.

5 
: 

R
a
tio

n
al

iz
at

io
n 

of
 R

oa
d 

In
sp

ec
tio

n 
U

si
ng

 I
m

ag
in

g 

F
ig

ur
e 

1
0.

6 
: 

P
o
rt

a
bl

e 
Im

ag
in

g
 S

ys
te

m
 

F
ig

ur
e 

1
0.

7 
: 

E
xa

m
pl

es
 o

f 
gr

a
ph

ic
a
l p

re
se

nt
at

io
ns

 o
f 

re
su

lts
 o

n 
cr

a
ck

in
g 

av
er

a
g
e 

of
 r

oa
d 

co
nd

iti
o
n 

F
ig

ur
e 

1
0.

8 
: 

E
xa

m
pl

es
 

o
f 

g
ra

p
hi

ca
l 

an
d 

cu
m

ul
at

iv
e 

re
su

lts
 

of
 

ro
a
d 

co
n
di

tio
n
 

F
ig

ur
e 

1
1.

1 
: 

F
un

ct
io

n
 o

f 
su

pe
rv

is
io

n 
of

 w
o
rk

s 

F
ig

ur
e 

1
1.

2 
: 

R
e
la

tio
n
 b

et
w

ee
n 

sc
he

du
le

, 
co

st
 p

ric
e
 a

nd
 q

u
al

ity
 

F
ig

ur
e 

1
1.

3 
: 

C
yc

le
 o

f 
m

a
na

g
em

en
t 

F
ig

ur
e 

1
1.

4 
: 

D
ia

g
ra

m
 o

f t
he

 s
u
pe

rv
is

io
n 

of
 t
h
e 

w
o
rk

s 

F
ig

ur
e 

1
1.

5 
: 

C
o
m

po
ne

nt
s 

of
 t
h
e 

su
pe

rv
is

io
n 

of
 t
he

 w
or

ks
 

 
 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

15
 

0.
 

F
O

R
E

W
O

R
D

 
 0.

1 
C

o
n

te
xt

 
 T

he
 D

em
oc

ra
tic

 R
ep

ub
lic

 o
f 

th
e 

C
on

g
o 

(D
R

C
) 

re
so

lu
te

ly
 l

au
nc

h
ed

 a
 v

a
st

 a
n
d 

am
b
iti

o
us

 
p
ro

g
ra

m
 f

or
 r

e
ha

bi
lit

a
tio

n
, 

re
co

n
st

ru
ct

io
n
 a

nd
 m

od
er

n
iz

at
io

n 
of

 it
s 

in
fr

as
tr

u
ct

ur
es

 a
 f

e
w

 y
ea

rs
 

a
g
o 

in
 v

ie
w

 o
f 
th

e
 c

ru
ci

al
 r

o
le

 th
at

 r
o
ad

s 
pl

ay
 in

 t
he

 n
at

io
n’

s 
de

ve
lo

pm
e
nt

. 
 H

ow
e
ve

r,
 

th
e 

su
cc

es
s 

of
 

th
at

 
p
ro

g
ra

m
 

do
es

 
no

t 
de

pe
nd

 
so

le
ly

 
o
n 

m
ob

ili
za

tio
n 

o
f 

th
e 

n
ec

e
ss

ar
y 

fin
an

ci
a
l, 

m
ea

ns
 t

o 
m

ak
e 

it 
p
os

si
b
le

 t
o 

st
ar

t 
bi

g
 r

oa
d 

w
o
rk

s,
 b

ut
 a

ls
o
 o

n 
re

a
liz

in
g
 

ef
fe

ct
iv

e
 s

tr
uc

tu
re

s 
fo

r 
m

an
ag

em
en

t a
nd

 s
us

ta
in

ab
ili

ty
 o

f 
su

ch
 b

a
si

c 
in

fr
as

tr
uc

tu
re

s.
 

 A
t 

th
e 

pr
e
se

nt
 t

im
e,

 R
o
ad

s 
in

 t
he

 D
R

C
 a

re
 n

o
t 

w
el

l m
a
in

ta
in

ed
 w

he
th

er
 o

ld
 o

r 
ne

w
ly

 b
u
ilt

. 
In

 
m

o
st

 c
as

e
s 

th
e
 r

ep
ai

r 
w

or
k 

co
m

e
s 

to
o 

la
te

, 
w

h
ic

h
 p

re
ve

n
ts

 i
t 

fr
om

 b
ei

ng
 c

os
t 

ef
fic

ie
nt

 
b
ec

a
us

e
 o

f 
th

e 
su

b
st

an
tia

l d
am

ag
e
 th

at
 h

a
s 

to
 b

e 
d
ea

lt 
w

ith
. 

 M
or

e
o
ve

r,
 w

h
et

he
r 

bu
ilt

 w
e
ll 

o
r 

no
t,
 a

 r
oa

d
 a

lw
ay

s 
e
nd

s 
up

 d
e
te

ri
or

at
ed

. 
T

o 
m

ak
e 

su
re

 t
h
at

 it
 

la
st

s,
 m

a
in

te
na

nc
e 

w
or

k 
on

 i
t 

is
 n

ec
e
ss

a
ry

 o
ve

r 
its

 e
nt

ire
 l

ife
 t

o 
g
ua

ra
nt

ee
 t

he
 c

o
ns

id
e
ra

bl
e 

in
ve

st
m

en
t 
ne

ed
ed

 f
or

 th
a
t 
in

 s
p
ite

 o
f t

he
 v

er
y 

lim
ite

d 
m

e
an

s 
th

at
 th

e 
co

u
nt

ry
 h

as
 a

va
ila

bl
e

1
. 

 T
o 

da
te

, 
th

e 
G

ov
er

nm
en

t 
of

 t
h
e 

D
R

C
, 

lik
e
 o

th
er

 c
o
un

tr
ie

s 
in

 A
fr

ic
a
, 

ha
s 

se
t 

up
 t

h
e 

N
at

io
n
al

 
R

oa
d 

M
ai

nt
en

a
nc

e
 

F
u
nd

 
"F

O
N

E
R

" 
to

 
fin

an
ci

al
ly

 
su

p
po

rt
 

its
 

ro
ad

 
m

ai
nt

en
an

ce
 

po
lic

y.
 

re
ce

n
tly

 r
eh

ab
ili

ta
te

d
 o

r 
re

b
ui

lt 
w

ith
 t

h
e 

su
p
po

rt
 o

f 
te

ch
n
ic

al
 a

n
d 

fin
a
nc

ia
l 

pa
rt

ne
rs

 (
P

T
F

) 
or

 
o
n 

ow
n
 f

un
ds

. 
U

nf
or

tu
na

te
ly

, 
th

e 
fu

nd
s 

m
ob

ili
ze

d
 b

y 
F

O
N

E
R

 e
ac

h 
ye

a
r 

re
m

ai
n
 in

su
ff

ic
ie

n
t 
to

 
co

ve
r 

a
ll 

th
e
 m

ai
nt

en
an

ce
 n

e
ed

s 
of

 th
e 

co
un

tr
y'

s 
ro

a
ds

. 
 T

hi
s 

si
tu

at
io

n 
of

 i
n
su

ff
ic

ie
nt

 f
in

a
nc

ia
l 
m

ea
ns

 m
ak

es
 i
t 

d
iff

ic
ul

t 
to

 f
u
lly

 s
up

po
rt

 a
n 

a
nn

ua
l r

oa
d 

m
a
in

te
na

nc
e
 p

ro
g
ra

m
 a

o 
th

at
 
on

ly
 
em

e
rg

e
nc

y 
m

a
in

te
na

nc
e
 i

s 
of

te
n 

im
p
le

m
en

te
d 

w
hi

le
 

p
en

di
ng

 a
 p

os
si

bl
e 

re
ha

bi
lit

a
tio

n
 o

f 
th

e
 n

et
w

o
rk

. 
 It
 i

s 
th

er
ef

or
e 

n
ec

e
ss

ar
y 

to
 e

st
a
bl

is
h
 a

 d
yn

a
m

ic
 a

nd
 e

ff
ec

tiv
e 

po
lic

y 
fo

r 
ro

a
d 

m
ai

nt
en

an
ce

 
a
nd

 r
ep

ai
rs

 t
h
at

 i
s 

ba
se

d 
on

 a
 n

at
io

na
l 

re
fe

re
nc

e 
do

cu
m

en
t 

co
m

m
o
n 

a
nd

 b
in

di
ng

 o
n 

al
l 

th
e 

st
at

e 
st

ru
ct

ur
e
s 

in
vo

lv
e
d
 i

n
 a

nd
 o

rg
an

iz
a
tio

n
s 

re
sp

on
si

b
le

 f
or

 s
u
ch

 a
n 

im
po

rt
an

t 
ta

sk
 a

re
 i

n 
p
ar

tic
u
la

r 
th

e 
R

oa
ds

 O
ff
ic

e 
(O

R
) 

a
nd

 th
e 

O
ff
ic

e 
of

 R
oa

d
w

a
ys

 a
nd

 D
ra

in
ag

e
 (

O
V

D
).

 
 T

ha
t’s

 t
h
e 

re
a
so

n 
fo

r 
th

is
 m

an
ua

l, 
w

h
ic

h 
is

 t
he

 r
es

u
lt 

of
 a

 s
er

ie
s 

of
 m

e
et

in
g
s 

of
 t

h
e 

w
o
rk

in
g
 

g
ro

u
ps

 o
f 

th
e 

Ja
pa

ne
se

 e
xp

e
rt

s 
of

 t
he

 J
ap

an
es

e
 I

nt
er

na
tio

na
l 

C
o
op

er
at

io
n 

A
g
en

cy
 (

JI
C

A
) 

a
nd

 t
h
e 

C
o
ng

ol
e
se

 e
xp

er
ts

 o
f 

th
e 

In
fr

as
tr

uc
tu

re
s 

un
it 

(C
I)

, 
th

e 
N

at
io

na
l 

R
o
ad

 M
a
in

te
na

nc
e
 

F
u
nd

 (
F

O
N

E
R

),
 t

h
e 

T
ec

hn
ic

a
l 

C
o
nt

ro
l 

A
ut

ho
ri
ty

 (
B

T
C

),
 l

’A
g

en
ce

 C
on

g
ol

ai
se

 d
e
s 

G
ra

n
ds

 
T

ra
va

u
x 

(A
C

G
T

),
 t

he
 R

oa
d
s 

O
ff
ic

e 
(O

R
) 

a
nd

 t
he

 O
ff

ic
e 

of
 R

oa
d
w

ay
s 

a
nd

 D
ra

in
ag

e 
(O

V
D

),
 

o
rg

a
ni

ze
d 

w
ith

in
 

th
e
 
fr

a
m

ew
o
rk

 
of

 
th

e 
P

ro
je

ct
 
fo

r 
R

e
in

fo
rc

em
e
nt

 
of

 
R

o
ad

 
M

a
in

te
na

nc
e
 

C
ap

ac
ity

 
(P

R
C

M
R

),
 

d
ire

ct
e
d 

b
y 

C
I 

w
ith

 
fin

a
nc

in
g
 

by
 

JI
C

A
 

an
d 

F
O

N
E

R
 

re
g
a
rd

in
g
 

th
e 

co
nt

rib
ut

io
n 

of
 t
he

 G
o
ve

rn
m

e
nt

 o
f 
th

e 
D

R
C

. 
     

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

1
 P

H
A

N
Z

U
 E

, 
20

12
, C

ou
rs

 d
e 

ro
ut

es
, I

N
B

T
P

, i
né

di
t, 

K
in

sh
as

a.
 

A-313



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

16
 

0.
2 

S
co

p
e 

o
f 

A
p

p
li

ca
ti

o
n

 o
f 

th
e 

M
an

u
al

 
 T

hi
s 

m
an

ua
l 

sp
ec

ifi
ca

lly
 c

o
ve

rs
 m

ai
nt

en
a
nc

e 
an

d 
re

p
ai

r 
of

 a
sp

ha
lte

d 
ro

a
ds

 a
n
d 

d
oe

s 
no

t 
a
pp

ly
 t
o 

re
h
ab

ili
ta

tio
n 

w
or

k 
on

 t
h
e 

en
tir

e 
st

ru
ct

ur
e 

of
 r

o
ad

s.
 

 F
o
r 

th
at

 r
e
as

o
n 

th
is

 d
o
cu

m
en

t 
is

 m
ea

nt
 o

n
ly

 f
or

 w
or

k 
re

la
tin

g
 t

o 
th

e 
as

p
ha

lt 
su

rf
a
ce

 c
o
ur

se
. 

In
 o

th
e
r 

w
o
rd

s,
 i

t 
ap

pl
ie

s 
to

 n
e
w

ly
 b

ui
lt 

ro
ad

s 
fo

r 
w

hi
ch

 a
n
 e

ff
ec

tiv
e 

m
ai

nt
e
na

nc
e
 p

o
lic

y 
ha

s 
b
ee

n 
de

sc
rib

ed
 a

n
d 

to
 t

ho
se

 t
he

 s
ta

te
 o

f 
w

h
ic

h
 i

s 
de

te
rm

in
ed

 b
y 

u
ltr

as
on

ic
 i

n
sp

e
ct

io
n
 t

o 
re

q
u
ire

 w
o
rk

 a
ff
e
ct

in
g
 o

nl
y 

th
e
 a

sp
h
al

t 
su

rf
ac

e
 c

ou
rs

e
. 

 A
ny

w
a
y,

 t
he

 i
n
te

re
st

 g
iv

e
n 

in
 t

hi
s 

w
or

k 
to

 s
ur

fa
ce

 d
et

er
io

ra
tio

n
 i

s 
d
ue

 t
o 

th
e
 f

ac
t 

th
at

 i
t 

h
as

 
b
ee

n 
d
et

er
m

in
ed

 t
h
at

 s
ur

fa
ce

 d
et

er
io

ra
tio

n
 c

o
ns

tit
u
te

s,
 in

 m
o
st

 c
as

es
, 

o
ne

 o
f 

th
e
 e

ar
lie

st
 a

nd
 

m
o
st

 s
e
ns

iti
ve

 in
d
ic

at
or

s 
of

 c
ha

ng
e 

in
 t
h
e 

st
ru

ct
u
ra

l a
n
d 

su
rf

ac
e 

ch
a
ra

ct
er

is
tic

s 
of

 r
oa

d
s2

. 
 R

ea
de

rs
 w

h
o 

w
an

t 
to

 u
nd

e
rt

ak
e 

re
pa

ir 
w

or
k 

pa
rt

ly
 o

r 
to

ta
lly

 a
ff

ec
tin

g 
th

e 
st

ru
ct

ur
e 

of
 a

 r
oa

d 
a
re

 a
sk

e
d 

to
 r

ef
e
r 

to
 o

th
e
r 

sp
ec

ifi
c 

do
cu

m
en

ts
. 

A
ls

o
 n

o
t 

co
n
ce

rn
ed

 b
y 

th
e
 p

re
se

nt
 m

an
ua

l 
a
re

 m
a
in

te
na

nc
e
 a

nd
 r

ep
ai

r 
w

o
rk

 o
n 

en
g
in

e
er

in
g

 w
o
rk

s,
 o

n 
w

as
te

w
a
te

r 
fa

ci
lit

ie
s 

co
n
ne

ct
ed

 
w

ith
 r

oa
ds

 a
nd

 o
n 

ro
ad

 e
q
u
ip

m
en

t. 
 H

ow
e
ve

r,
 in

 v
ie

w
 o

f 
th

e
 e

xt
en

t 
of

 t
h
e 

de
ep

 d
eg

ra
da

tio
n
 o

f 
th

e
 r

o
ad

 in
 t
he

 c
ity

 o
f 
K

in
sh

a
sa

 a
nd

 
its

 s
ur

ro
u
nd

in
g
s 

a
s 

w
el

l a
s 

th
e 

d
ys

fu
nc

tio
n 

of
 t

he
 r

o
ad

 s
a
ni

ta
tio

n 
sy

st
em

, 
a
 d

es
cr

ip
tio

n 
of

 t
h
e 

p
ar

tia
l 

or
 
to

ta
l 

re
p
ai

r 
w

o
rk

 
on

 
th

e
 
ro

a
dw

ay
 

an
d 

so
m

e 
es

se
n
tia

l 
no

tio
ns

 
re

la
tin

g
 
to

 
th

e 
m

a
in

te
na

nc
e 

of
 t
h
e 

ro
a
d 

sa
ni

ta
tio

n 
sy

st
em

 a
re

 b
rie

fly
 m

en
tio

n
ed

 in
 th

is
 m

an
ua

l. 
 0.

3 
B

ri
ef

 H
is

to
ri

ca
l 

O
ve

rv
ie

w
 o

f 
R

o
ad

s 
in

 t
h

e 
D

em
o

cr
at

ic
 R

ep
u

b
lic

 
o

f 
C

o
n

g
o

 
 T

o 
g
iv

e 
a
 b

e
tte

r 
id

ea
 o

f 
th

e
 e

vo
lu

tio
n
 o

f 
ro

a
ds

 in
 t
h
e 

D
R

C
 a

n
d 

th
ei

r 
co

nd
iti

on
 a

n
d 

im
po

rt
a
nc

e 
to

 
th

e
 

co
un

tr
y’

s 
d
ev

el
o
pm

e
nt

, 
w

e 
w

ill
 

su
m

m
a
riz

e 
th

e
 

hi
st

or
y 

of
 

C
o
ng

ol
es

e
 

ro
ad

s 
fr

om
 

co
lo

ni
al

 t
im

e
s 

to
 th

e 
pr

es
e
nt

 d
ay

 in
 t
he

 fo
llo

w
in

g
 li

n
es

. 
 T

he
 e

xp
lo

re
r 

H
en

ry
 M

o
rt

o
n 

S
ta

n
le

y 
sa

id
 “

W
ith

o
ut

 r
ai

lro
ad

s,
 t

h
e 

C
on

g
o 

is
 n

o
t 

w
or

th
 a

 p
e
nn

y”
. 

W
e 

ca
n 

sa
y 

fo
r 

th
e 

ne
e
ds

 o
f 

in
te

rio
r 

d
ev

e
lo

pm
e
nt

, 
“W

ith
o
ut

 r
o
ad

s,
 t

h
e 

D
R

C
 c

an
no

t 
d
ev

el
op

”.
 

In
 f

a
ct

, 
w

ith
 a

 s
ur

fa
ce

 a
re

a 
of

 2
,3

45
,4

10
 k

m
2
, 

th
e 

D
e
m

oc
ra

tic
 R

e
pu

bl
ic

 o
f 

th
e 

C
on

g
o 

is
 

se
co

n
d 

am
o
ng

 A
fr

ic
an

 n
at

io
ns

 o
nl

y 
to

 A
lg

er
ia

 in
 t
er

m
s 

of
 t

he
 e

xt
e
nt

 o
f 

its
 t
er

ri
to

ry
. 

S
itu

at
ed

 in
 

th
e
 h

ea
rt

 o
f 

th
e 

A
fr

ic
a
n 

co
n
tin

e
nt

, 
it 

ha
s 

n
in

e 
th

ou
sa

n
d 

ki
lo

m
e
te

rs
 o

f 
bo

rd
er

s 
w

ith
 n

in
e
 

co
un

tr
ie

s:
 C

o
ng

o 
B

ra
zz

a
vi

lle
, 

th
e
 C

en
tr

al
 A

fr
ic

an
 R

ep
u
bl

ic
, 

S
ou

th
 S

ud
an

, 
U

g
a
nd

a
, 

R
w

an
da

, 
B

ur
un

di
, 

T
a
nz

an
ia

, 
Z

am
bi

a 
an

d 
A

n
g
ol

a.
 I

t 
is

 t
ru

e 
th

at
 t

hi
s 

im
m

en
se

 c
ou

nt
ry

 is
 a

lm
o
st

 e
nt

ire
ly

 
a
n 

en
cl

a
ve

. 
A

ll 
it 

h
as

 in
 t
he

 w
ay

 o
f 

co
a
st

lin
e
s 

is
 fo

rt
y 

ki
lo

m
e
te

rs
 o

n
 th

e 
A

tla
nt

ic
 O

ce
an

3 .
 

 T
hu

s,
 i

n 
th

e
 c

ol
on

ia
l 

pe
rio

d 
b
et

w
e
en

 1
9
20

 a
nd

 1
95

9,
 t

h
e 

co
un

tr
y 

sa
w

 s
pe

ct
a
cu

la
r 

ro
a
d 

co
ns

tr
uc

tio
n
. 

In
de

ed
, 

in
 t

h
e 

co
ur

se
 o

f 
th

os
e 

3
9 

ye
ar

s,
 a

b
ou

t 
14

5,
0
00

 k
m

 o
f 

ro
ad

s 
w

e
re

 b
ui

lt,
 

fo
r 

a
n 

a
ve

ra
g
e 

of
 3

,7
1
8 

km
 a

 y
e
ar

. 
F

ur
th

er
m

o
re

, 
it 

sh
ou

ld
 b

e 
n
ot

e
d 

th
a
t 

th
e 

ro
a
d 

n
et

w
or

k 
w

a
s 

ke
pt

 in
 g

oo
d 

co
n
di

tio
n
 w

ha
te

ve
r 

th
e 

se
as

o
n 

w
ith

 u
pk

ee
p 

b
y 

re
g
ul

ar
ly

 p
ai

d 
ro

ad
 m

e
nd

er
s 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
2
 L

ab
or

at
oi

re
 C

en
tr

al
 d

es
 P

on
ts

 e
t C

ha
us

sé
es

, 
19

98
, 

C
at

al
og

ue
 d

es
 d

ég
ra

da
tio

ns
 d

e 
su

rf
ac

e 
de

s 
ch

au
ss

ée
s,

 P
ar

is
. 

3
 M

ag
az

in
e 

sp
éc

ia
l d

e 
l’O

ffi
ce

 d
es

 R
ou

te
s,

 1
99

9,
 P

ro
je

t d
’a

m
én

ag
em

en
t d

u 
ré

se
au

 r
ou

tie
r 

en
 R

D
C

, K
in

sh
as

a 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S    

17
 

st
at

io
ne

d 
on

 w
e
ll-

de
fin

ed
 i

tin
e
ra

ri
es

. 
R

eg
ul

at
io

ns
 r

eg
ar

di
ng

 l
im

ita
tio

n 
of

 a
xl

e 
lo

a
ds

 a
n
d 

ra
in

 
b
ar

ri
er

s 
w

er
e
 s

tr
ic

tly
 a

p
pl

ie
d4

. 
 In

 t
he

 p
os

t-
co

lo
ni

al
 p

er
io

d
 f

ro
m

 1
96

0 
to

 1
97

0 
so

ci
op

ol
iti

ca
l i

n
st

a
bi

lit
y 

b
ro

ug
ht

 d
et

er
io

ra
tio

n 
of

 
ro

ad
s 

as
 

a 
re

su
lt 

of
 

po
o
r 

m
an

ag
em

en
t 

of
 

m
a
nu

al
 

ro
ad

 
up

ke
e
p.

 
U

nd
er

 
th

e 
te

rm
s 

of
 

O
rd

in
a
nc

e-
L
aw

 N
o.

 7
1-

02
3
 o

f 
26

 M
ar

ch
 1

9
71

, 
th

e
 f

or
m

er
 D

ir
ec

to
ra

te
 o

f 
R

o
ad

s 
a
nd

 B
ri
dg

es
 

g
a
ve

 b
ir
th

 t
o 

th
e 

R
oa

d 
O

ff
ic

e
 (

O
R

) 
w

ith
 m

is
si

on
s 

to
 s

tu
dy

, 
b
ui

ld
, 

d
ev

el
op

 a
nd

 t
o 

m
od

e
rn

iz
e
 

th
e
 r

oa
ds

 o
f 

th
e 

n
et

w
or

k 
in

 t
he

 g
en

er
a
l i

n
te

re
st

 a
s 

w
el

l a
s 

th
e 

st
ru

ct
ur

es
 a

n
d 

th
e 

b
in

s 
th

er
ei

n 
a
nd

 t
o 

m
a
na

g
e 

th
e 

N
a
tio

na
l L

a
bo

ra
to

ry
 o

f 
P

u
bl

ic
 W

or
ks

 (
L
N

T
P

).
 

 F
o
rm

er
ly

, 
P

ub
lic

 C
o
m

pa
ny

 c
re

at
ed

 b
y 

O
rd

in
a
nc

e 
n 

° 
87

-3
3
1 

of
 S

e
pt

em
be

r 
1
6 

1
98

7
, 

th
e 

O
ff

ic
e
 o

f 
R

oa
ds

 a
n
d 

D
ra

in
a
g
e 

(O
V

D
) 

ha
s 

b
ee

n 
tr

a
ns

fo
rm

ed
 i

nt
o 

a 
p
ub

lic
 i

n
st

itu
tio

n
 w

ith
 

te
ch

ni
ca

l n
at

ur
e
 a

nd
 le

ga
l p

e
rs

on
al

ity
 p

os
se

si
n
g
 t
h
e 

a
ut

on
om

y 
of

 a
dm

in
is

tr
at

iv
e
 a

nd
 f

in
a
nc

ia
l 

m
a
na

g
e
m

en
t,
 b

y 
th

e 
ef

fe
ct

 o
f 

th
e 

la
w

 n
 °

 0
8/

00
7
 o

f 
Ju

ly
 0

7
 2

00
8 

la
yi

ng
 d

ow
n
 g

e
ne

ra
l 

p
ro

vi
si

on
s 

re
la

tin
g
 t

o
 t

h
e 

tr
an

sf
or

m
at

io
n 

of
 t

h
e 

P
ub

lic
 E

nt
er

pr
is

es
. 

S
in

ce
 t

he
n,

 i
t 

is
 g

o
ve

rn
ed

 
b
y 

th
e 

la
w

 n
 °

 0
8/

0
9 

of
 J

u
ly

 0
7 

2
00

8 
la

yi
n
g
 d

o
w

n 
g

en
e
ra

l p
ro

vi
si

o
ns

 a
pp

lic
a
bl

e 
to

 t
h
e 

P
ub

lic
 

E
st

a
bl

is
h
m

en
ts

 a
nd

 b
y 

th
e
 D

ec
re

e 
n
 °

 0
9/

48
 o

f 
D

e
ce

m
b
er

 0
3 

2
00

9 
fix

in
g 

its
 s

ta
tu

te
s.

 
 T

he
 O

V
D

 h
as

 a
s 

its
 o

bj
ec

t 
th

e 
co

ns
tr

uc
tio

n,
 t

h
e 

m
a
in

te
na

nc
e,

 t
he

 m
od

e
rn

iz
at

io
n 

an
d 

th
e 

d
ev

el
op

m
en

t 
of

 t
he

 u
rb

an
 r

oa
ds

 o
f 

th
e 

D
R

C
. 

T
o 

da
te

, 
th

e 
u
rb

a
n 

ro
a
ds

 o
f 

th
e 

D
R

C
 t

ot
al

 a
 

lin
ea

r 
of

 8
,2

13
.3

1 
km

 in
cl

ud
in

g
 1

,8
4
1,

32
 k

m
 p

av
ed

 a
nd

 6
,3

7
1.

99
 k

m
 d

irt
 r

oa
d

5 .
 

 U
nd

er
 O

rd
in

a
nc

e
 N

o.
 7

8-
3
35

 o
f 

A
u
g
us

t 
3
0,

 1
97

8 
a
m

en
di

ng
 O

rd
in

an
ce

 N
o.

 7
1-

7
8 

of
 M

a
rc

h 
2
6,

 1
9
71

 o
n
 t

he
 c

la
ss

ifi
ca

tio
n 

of
 t

he
 r

o
ad

 n
et

w
o
rk

, 
th

e 
D

R
C

 h
a
d 

14
5 

00
0 

km
 o

f 
ro

ad
s 

an
d 

7 
4
00

 k
m

 o
f 
u
rb

an
 r

o
ad

s.
 T

he
se

 li
n
ea

r 
ar

e 
di

vi
de

d 
as

 f
o
llo

w
s:

 
 

o
 

18
,5

00
 k

m
 o

f 
un

pa
ve

d
 n

at
io

na
l h

ig
hw

a
ys

 (
R

N
) 

o
 

2,
5
00

 k
m

 o
f p

av
ed

 n
at

io
na

l h
ig

hw
ay

s 
(R

R
) 

o
 

20
,0

00
 k

m
 o

f 
pr

io
ri
ty

 r
eg

io
n
al

/p
ro

vi
nc

ia
l r

oa
d
s 

(R
R

P
/R

P
P

) 
o

 
17

,0
00

 k
m

 o
f 
se

co
nd

ar
y 

re
g
io

n
al

/p
ro

vi
nc

ia
l r

oa
d
s 

(R
R

S
/R

P
S

) 
o

 
87

,0
00

 k
m

 o
f 
ag

ric
u
ltu

ra
l s

e
rv

ic
e
 r

o
ad

s 
(R

D
A

) 
o

 
7,

4
00

 k
m

 o
f u

rb
a
n 

ro
a
dw

a
ys

 (
V

U
R

) 
 T

he
 n

et
w

or
k 

of
 u

rb
an

 r
oa

d
w

a
ys

 i
s 

in
 a

 v
er

y 
pr

o
no

un
ce

d
 s

ta
te

 o
f 

de
te

ri
or

a
tio

n
 b

e
ca

us
e
 m

os
t 

of
 t

h
e 

e
xi

st
in

g
 s

tr
uc

tu
re

s 
da

te
 f

ro
m

 t
he

 c
ol

on
ia

l 
p
er

io
d
. 

T
he

 a
g
e 

of
 t

he
 n

e
tw

or
k,

 l
ac

k 
of

 
m

a
in

te
na

nc
e
 h

a
ve

 r
es

ul
te

d
 in

 s
e
ve

re
 d

et
er

io
ra

tio
n 

of
 m

a
ny

 r
oa

ds
 t

o
 t

he
 p

oi
nt

 t
ha

t 
th

ey
 h

a
ve

 
b
ec

o
m

e 
im

pa
ss

ib
le

 t
od

ay
. 
 

A
ll 

of
 t

he
 r

o
ad

s,
 o

r 
al

m
os

t 
al

l, 
ha

ve
 u

n
de

rg
on

e 
st

op
g
a
p 

w
or

k 
o
n 

m
an

y 
oc

ca
si

o
ns

, 
a
nd

 s
u
ch

 
w

o
rk

 h
a
s 

sh
o
w

n 
ho

w
 li

m
ite

d
 it

 is
 in

 te
rm

s 
of

 e
ff
ec

tiv
en

es
s6 .

 

T
ab

le
s 

0.
1 

a
nd

 0
.2

 b
el

ow
 s

h
o
w

 t
he

 e
vo

lu
tio

n 
of

 t
he

 s
ta

te
 o

f 
n
et

w
or

ks
 i

n 
ch

ar
g

e 
of

 t
he

 O
R

 
a
nd

 t
he

 O
V

D
 f
ro

m
 2

01
0 

to
 2

0
16

. 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
4
 O

ff
ic

e 
de

s 
ro

ut
es

, 2
01

6,
 D

ép
ar

te
m

en
t 

de
 r

ec
he

rc
he

, K
in

sh
as

a.
 

5
 O

V
D

, E
ta

t g
én

ér
au

x 
6
 T

S
H

IU
LA

 P
, O

p.
ci

t. 

A-314



MANUAL FOR MAINTENANCE AND REPAIR OF ASPHALT PAVED ROADS 
 

 

 
Table 0.1 : Evolution of main indicators of activities from 2010 to 2016 compared to RING national7. 

No. Désignation 2010 2011 2012 2013 2014 2015 2016 2017 

1 Total road network (km) 58 129 58 129 58 129 58 129 58 129 58 129 58 129 58 129 

2 Ring national (km) 30 788 30 788 30 788 30 788 30 788 30 788 30 788 30 788 

3 State of Ring national (km)   

 
Good 8 621 10 758 9 667 10 784 13 245 13 612 11 089 10 785 

 
Average 6 773 6 160 6 465 6 163 5 651 5 772 6 303 7 863 

 
Poor 15 394 13 870 14 655 13 841 11 892 11 404 13 396 12 140 

        
The general assessment of the state of the DRC's network of urban roads can be summarized in Table 0.2 below.: 

 

Table 0.2 : State of the DRC’s network of urban roads in Kinshasa8 
2010 2011 2012 2013 2014 2015 2016 2017 

No. 
Type of 

road  
State % km % km % km % km % km % km % km % km 

1 
paved 
road 

Good 8 125,69 8 125,69 8 125,69 35 533,36 35 533,36 35 533,36 35 641,36 54,25 1 066,41 

Average 17 267,10 17 267,10 17 267,10 22 333,9 22 333,9 22 333,9 24 441,77 19,29 379,19 

Poor 75 1178,38 75 1178,38 75 1178,38 43 652,62 43 650,45 43 650,45 41 760,49 26,44 519,74 

2 
dirt 
road 

Good - - - - - - - - - - - - - - 13,71 1 351,49 

Average 10 591,55 10 591,55 10 591,55 10 591,55 10 591,55 10 591,55 13 819,81 29,71 2 928,72 

Poor - - - - - - - - - - - - 87 5 552,18 56,57 5 576,50 

                                                   
7 Rapport annuel OR, exercice 2017  
8 Rapport annuel OVD, exercice 2017 
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ns

 o
f 

ar
o
un

d 
3 

m
m

 i
n 

lo
ng

itu
di

na
l 

pr
of

ile
 a

nd
 1

0 
m

m
 in

 t
ra

ns
ve

rs
e
 p

ro
fil

e 
ar

e 
to

le
ra

te
d
 in

 t
h
e 

ca
se

 o
f 

th
e 

ce
m

e
nt

 c
on

cr
et

e 
an

d 
5 

m
m

 in
 lo

ng
itu

d
in

al
 p

ro
fil

e 
an

d 
1
0 

m
m

 in
 t

ra
ns

ve
rs

e 
pr

of
ile

 in
 t

he
 c

a
se

 o
f 

th
e 

su
rf

ac
in

g.
 

 
A

 l
o
ng

itu
di

na
l 

p
ro

fil
e 

an
a
ly

ze
r 

(A
.P

.L
.)

: 
it 

is
 a

 d
e
vi

ce
 w

h
ic

h 
as

se
ss

es
 o

ve
ra

ll 
irr

eg
u
la

ri
ty

 v
er

y 
sa

tis
fa

ct
o
ril

y 
in

 t
he

 lo
n
g
itu

di
na

l p
ro

fil
e
. 

 
A

 c
o
m

fo
rt

 i
n
di

ca
to

r:
 I

t 
re

co
rd

s 
sh

o
ck

s 
by

 p
ro

du
ci

n
g
 i

m
pu

ls
e
s,

 w
hi

ch
 m

ak
e
s 

it 
po

ss
ib

le
 t
o 

ob
ta

in
 t
he

 r
e
su

lts
 r

a
pi

dl
y 

an
d 

di
re

ct
ly

. 
 

o
 

F
or

 t
ra

n
sv

e
rs

e 
ov

er
a
ll 

ir
re

g
ul

ar
ity

: 
 

A
 g

yr
os

co
pe

: 
T

ha
t 
is

 a
 d

ev
ic

e
 w

ith
 w

h
ic

h 
it 

is
 p

os
si

b
le

 t
o 

re
ve

al
 c

e
rt

a
in

 
lo

ca
liz

e
d 

de
fe

ct
s 

su
ch

 a
s 

de
pr

e
ss

io
ns

. 
 

A
 t
ra

ns
ve

rs
e
 ‘p

ro
fil

og
ra

ph
’. 

 

2)
 T

h
e 

n
o

ti
o

n
 ‘

ro
u

g
h

n
es

s’
 

R
ou

g
hn

es
s 

is
 a

 c
h
ar

ac
te

ri
st

ic
 o

f 
th

e
 s

ur
fa

ce
 s

ta
te

 o
f 

so
lid

 m
at

e
ria

l. 
It
 is

 t
he

 a
nt

i s
lip

 p
ro

pe
rt

y 
of

 a
 r

o
ad

. 
 In

 r
oa

d 
te

ch
no

lo
g
y,

 e
ns

ur
in

g 
sa

fe
ty

 is
 t

he
 m

o
st

 im
po

rt
a
nt

 r
o
le

 a
ss

ig
ne

d 
to

 t
h
e 

su
rf

a
ce

 c
ou

rs
e,

 
th

e
 s

ec
o
nd

 m
o
st

 im
po

rt
an

t 
b
ei

ng
 c

om
fo

rt
. 

In
 o

rd
er

 t
o 

m
ak

e
 it

 p
o
ss

ib
le

 f
or

 v
eh

ic
le

s 
in

 m
o
tio

n
 

to
 b

ra
ke

 c
on

ve
ni

e
nt

ly
 u

n
de

r 
co

n
di

tio
ns

 o
f 

tr
an

sv
er

se
 s

ta
bi

lit
y,

 i
t 

is
 r

ec
om

m
e
nd

ed
 t

ha
t 

a 
su

rf
a
ce

 c
o
ur

se
 h

a
ve

 s
uf

fic
ie

nt
 r

o
ug

hn
es

s.
 

  M
ea

su
re

m
en

t 
of

 R
o
ug

hn
e
ss

 
In

 r
o
ug

hn
es

s 
or

 a
d
he

si
on

, 
a 

d
is

tin
ct

io
n 

is
 m

ad
e
 b

et
w

ee
n 

tw
o 

q
u
al

iti
e
s 

th
at

 a
 r

oa
d 

m
ig

ht
 

p
re

se
nt

: 
 M

ic
ro

 r
o
ug

hn
es

s 
It
 is

 a
ss

o
ci

a
te

d 
w

ith
 t
he

 s
ur

fa
ce

 t
ex

tu
re

 o
f 
ro

a
d 

su
rf

a
ci

ng
. 
A

dh
es

io
n
 b

et
w

ee
n 

th
e 

tir
e
s 

a
nd

 t
he

 
su

rf
a
ce

 d
ep

en
ds

 o
n
 th

e 
fo

llo
w

in
g
 f
ac

to
rs

: 
 

th
e
 k

in
d
 o

f t
ire

s 
 

th
e
 k

in
d
 o

f s
ur

fa
ci

ng
 a

nd
/o

r 
 

th
e
 s

p
ee

d 
of

 t
h
e 

ve
h
ic

le
 

 
M

ic
ro

 r
o
ug

hn
es

s 
ha

s 
to

 d
o 

w
ith

 t
h
e 

pe
tr

og
ra

p
hi

c 
na

tu
re

 o
f 
th

e 
g

ra
nu

la
te

 r
oc

k,
 w

hi
ch

 m
ak

es
 it

 
p
os

si
bl

e 
to

 c
on

si
d
er

 t
he

 L
os

 A
ng

e
le

s 
te

st
 r

eg
ar

di
ng

 h
ar

d
ne

ss
, 
‘a

cc
e
le

ra
te

d 
po

lis
hi

ng
’. 

 
 T

he
 d

iff
er

en
t 
in

st
ru

m
e
nt

s 
us

ed
 t
o 

m
e
as

ur
e
 r

o
ug

hn
es

s 
a
re

: 
 

T
he

 ‘s
an

d 
de

ep
en

er
’ 

 
T

he
 ‘d

ra
in

om
et

er
’ 

 
T

he
 L

er
o
ux

 in
st

ru
m

en
t 

 
T

he
 L

P
C

 li
g
ht

 tr
a
ile

r 
(in

 F
ra

nc
e)

 
 

T
he

 s
cr

im
 

 
T

he
 r

o
ad

 d
ra

in
 

 

3
) 
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e
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b
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T
hi

s 
ch

ar
ac

te
ris

tic
 is

 o
f 
pa

rt
ic

u
la

r 
in

te
re

st
 t
o 

th
e
 r

oa
d 

e
ng

in
e
er

, 
b
ec

au
se

 t
he

 s
ur

fa
ce

 c
o
ur

se
 is

 
su

bj
ec

t 
fir

st
 o

f 
a
ll 

to
 t

he
 a

g
gr

e
ss

iv
en

es
s 

ca
u
se

d
 b

y 
tr

af
fic

 a
n
d 

th
e
 c

lim
at

e,
 b

u
t 

it 
m

u
st

 p
la

y 
its

 
th

ir
d 

ro
le

 a
s 

w
e
ll,

 t
ha

t 
of

 b
e
in

g
 a

n 
o
bs

ta
cl

e
 t
o 

p
en

et
ra

tio
n
 o

f 
w

a
te

r 
in

to
 t

he
 b

a
se

. 
 

 T
ha

t 
is

 a
 p

ro
te

ct
iv

e 
ro

le
 t

ha
t 

m
ak

e
s 

th
e 

su
rf

ac
e
 c

ou
rs

e 
en

su
re

 im
p
er

m
ea

bi
lit

y 
to

 r
ai

nw
a
te

r 
of

 
a
n 

a
gg

re
ss

iv
e
 n

at
ur

e
 a

nd
 r

u
no

ff
 w

at
er

. 
It
 is

 t
he

re
fo

re
 r

ec
o
m

m
e
nd

ed
 t
h
at

 t
he

 b
in

d
er

 f
ilm

 u
se

d 
in

 t
h
e 

su
rf

ac
e 

co
ur

se
 s

ho
ul

d 
be

 s
uf

fic
ie

nt
ly

 c
o
he

si
ve

 in
 o

rd
er

 n
o
t 

to
 c

ra
ck

 u
nd

er
 t

h
e 

ac
tio

n 
of

 
re

pe
at

ed
 l

o
ad

s 
an

d 
th

e
 c

lim
a
te

, 
b
ec

a
us

e 
ag

in
g
 o

f 
th

e 
b
in

de
r 

re
su

lts
 i

n
 c

ra
ck

s,
 i

nt
o 

w
h
ic

h
 

w
a
te

r 
p
en

et
ra

te
s,

 w
hi

ch
 in

 t
ur

n 
pr

od
u
ce

s 
a
lli

g
at

or
 c

ra
ck

in
g
.  

 P
er

m
ea

bi
lit

y 
is

 a
 s

ig
n 

of
 w

e
ar

, 
th

us
 o

f 
ag

in
g.

 I
t 

is
 m

ea
su

re
d 

in
 s

itu
 u

si
ng

 a
n
 in

st
ru

m
en

t 
ca

lle
d 

a
 ‘

pe
rm

ea
m

e
te

r’,
 w

hi
ch

 c
on

si
st

s 
of

 a
 t

u
be

 t
o
 b

e 
st

ro
ng

ly
 a

p
pl

ie
d 

to
 t

he
 s

ur
fa

ce
 o

f 
th

e 
ro

a
d 

af
te

r 
h
av

in
g
 c

em
e
nt

ed
 it

 a
t 
its

 lo
w

e
r 

p
ar

t,
 th

e 
sp

ee
d 

of
 f
lo

w
 t
h
en

 b
ei

ng
 m

ea
su

re
d.

 
 1.

3.
3 

A
na

ly
si

s 
of

 th
e 

C
on

di
tio

n 
of

 th
e 

Su
rf

ac
in

g 
It
 i

s 
ne

ce
ss

ar
y 

to
 a

n
al

yz
e 

th
e 

st
at

e 
of

 t
he

 s
ur

fa
ci

n
g
 o

n
 a

ll 
ax

e
s,

 i
n 

o
rd

er
 t

o 
ob

ta
in

 t
h
e 

in
fo

rm
at

io
n 

co
nc

e
rn

in
g
 t
he

 in
di

ca
to

rs
 o

f 
th

e 
m

an
a
g
em

e
nt

 o
bj

ec
tiv

es
, 

se
t 
in

 t
h
e 

p
ur

p
os

e
 o

f 
a
n 

o
bj

e
ct

iv
e
 e

va
lu

at
io

n 
of

 c
o
nd

iti
o
n 

of
 th

e 
m

an
ag

ed
 r

oa
ds

. 
 1.

3.
4 

Ev
al

ua
tin

g/
fo

re
ca

st
in

g 
th

e 
St

ur
di

ne
ss

 o
f t

he
 R

oa
d 

E
va

lu
a
tio

n
 o

f 
th

e 
st

u
rd

in
es

s 
of

 t
he

 s
u
rf

ac
in

g
 i

s 
q
u
an

tit
at

iv
e 

or
 q

ua
lit

at
iv

e
 e

va
lu

a
tio

n
 o

f 
th

e 
st

at
e 

of
 t

h
e 

su
rf

ac
in

g
, 

af
te

r 
co

m
pa

rin
g 

th
e 

co
nd

iti
on

 o
f 

th
e 

ro
ad

 o
n 

e
ac

h 
se

ct
io

n
 w

ith
 t

he
 

m
a
na

g
e
m

en
t 

o
bj

ec
tiv

es
. 

S
tu

rd
in

e
ss

, 
on

ce
 e

va
lu

a
te

d,
 g

iv
es

 b
a
si

c 
da

ta
 t

h
at

 m
ak

e
s 

it 
p
os

si
bl

e 
fo

r 
ro

a
d 

ad
m

in
is

tr
a
to

rs
 t

o
 a

d
eq

u
at

e
ly

 c
al

cu
la

te
 t

h
e 

tim
in

g
 a

n
d 

th
e 

bu
dg

e
t 

th
at

 n
ee

d 
to

 b
e
 

a
ss

ig
ne

d 
to

 m
ai

nt
en

a
nc

e 
a
nd

 r
ep

ai
r 

of
 t
he

 s
ur

fa
ci

n
g.

 
In

 f
o
re

ca
st

in
g 

st
ur

di
ne

ss
, 

it 
is

 t
h
er

ef
or

e 
n
ec

e
ss

ar
y 

to
 t

ak
e 

d
et

er
io

ra
tio

n 
of

 t
he

 s
ur

fa
ci

n
g 

in
to

 
co

ns
id

e
ra

tio
n.

 
 1.

3.
5 

D
at

ab
as

e 
/ U

pg
ra

di
ng

 o
f t

he
 D

at
a 

T
he

 d
at

ab
as

e 
is

 a
 f

un
da

m
en

ta
l 

st
ag

e 
in

 i
m

pl
em

en
ta

tio
n 

of
 m

an
ag

e
m

e
nt

 o
f 

su
rf

ac
in

g
. 

It 
sh

ou
ld

 c
on

ta
in

, 
n
ot

 o
n
ly

 d
a
ta

 in
di

ca
tin

g 
th

e
 c

on
di

tio
n
 o

f 
th

e
 s

ur
fa

ci
ng

 s
uc

h
 a

s 
th

e 
pr

o
pe

rt
ie

s 
of

 t
he

 r
o
ad

 s
ur

fa
ce

, 
b
ut

 a
ls

o
 b

as
ic

 d
at

a 
su

ch
 a

s 
th

e 
ty

p
e 

of
 r

oa
d
, 

th
e 

su
p
er

st
ru

ct
u
re

, 
th

e 
m

a
te

ri
al

s 
us

e
d 

a
nd

 
th

e 
re

co
rd

 
of

 
m

ai
nt

en
a
nc

e 
an

d 
re

pa
ir 

w
o
rk

 
as

 
a 

da
ta

ba
se

 
on

 
th

e 
su

rf
a
ci

ng
. 

S
u
ch

 
da

ta
 

co
ns

tit
ut

e
s 

va
lu

a
bl

e 
in

fo
rm

at
io

n 
u
se

d
 

fo
r 

m
an

ag
em

e
nt

 
of

 
da

ily
 

m
a
in

te
na

nc
e
 

an
d 

e
va

lu
at

io
n 

of
 

th
e
 

pr
a
ct

ic
a
l 

m
et

ho
ds

 
of

 
m

ai
nt

en
an

ce
 

a
nd

 
re

pa
ir.

 
A

 
ce

nt
ra

liz
ed

 d
at

ab
as

e 
sh

ou
ld

 b
e
 c

re
at

e
d 

to
 a

vo
id

 h
a
vi

ng
 t
h
e 

da
ta

 o
n
ly

 a
t 
di

ff
er

e
nt

 p
la

ce
s.

 
 M

or
e
o
ve

r,
 i

n 
or

d
er

 f
or

 i
t 

to
 b

e 
po

ss
ib

le
 f

or
 t

he
 d

at
ab

as
e 

at
 t

h
e 

o
pe

ra
tio

na
l 

le
ve

l 
to

 b
e
 u

se
d 

ef
fe

ct
iv

e
ly

 f
o
r 

ro
a
d 

m
a
na

g
em

en
t, 

it 
w

ill
 b

e 
ne

ce
ss

a
ry

, 
af

te
r 

cr
ea

tio
n
 o

f 
th

e 
da

ta
ba

se
, 

to
 

co
nt

in
ue

 t
o 

co
lle

ct
 i

nf
or

m
a
tio

n
 s

u
ch

 a
s 

m
ai

nt
en

an
ce

 
an

d 
re

pa
ir 

re
co

rd
s.

 I
t 

w
ill

 a
ls

o
 b

e
 

im
po

rt
a
nt

 
to

 
w

or
k 

o
ut

 
a 

m
a
na

g
em

en
t 

sy
st

em
 

th
at

 
ca

n 
m

ak
e 

it 
p
os

si
bl

e 
fo

r 
ro

a
d 

a
dm

in
is

tr
at

or
s 

to
 f

in
d 

th
e 

ne
ce

ss
a
ry

 in
fo

rm
at

io
n,

 c
or

re
ct

 it
, 
up

da
te

 it
 a

nd
 a

cc
u
m

ul
at

e 
th

e 
d
at

a 
th

u
s 

co
lle

ct
e
d.

 
 1.

3.
6 

D
ra

w
in

g 
U

p 
of

 a
 P

la
n 

fo
r 

M
ai

nt
en

an
ce

 a
nd

 R
ep

ai
r 

an
d 

C
or

re
ct

io
n 

of
 t

he
 

M
an

ag
em

en
t O

bj
ec

tiv
es

 

F
o
r 

al
l o

f 
th

e 
ro

ad
s 

be
in

g
 m

an
ag

e
d,

 a
 m

a
in

te
na

nc
e 

p
la

n 
th

at
 is

 a
s 

ef
fe

ct
iv

e
 a

s 
po

ss
ib

le
 m

us
t 

b
e 

d
ra

w
n 

u
p 

on
 t

h
e 

ba
si

s 
of

 t
he

 a
n
al

ys
e
s 

of
 t

he
 c

o
nd

iti
o
n 

of
 t

h
e 

su
rf

ac
in

g 
a
nd

 t
h
e 

re
su

lts
 o

f 
th

e
 f

or
e
ca

st
s 

fo
r 

a
ll 

of
 t

he
 r

oa
ds

 o
f 

th
e 

ro
ad

 n
et

w
o
rk

. 
T

ha
t 

pl
an

 m
us

t 
ta

ke
 i
nt

o 
co

ns
id

e
ra

tio
n 

th
e
 c

o
st

 o
f 
th

e 
lif

e
 c

yc
le

 b
y 

id
en

tif
yi

n
g
 th

e 
ro

ad
s 

an
d
 r

o
ad

 s
ec

tio
ns

 f
or

 w
hi

ch
 t
h
e 

m
an

ag
em

en
t 

o
bj

e
ct

iv
e
s 

th
at

 a
re

 s
et

 in
 a

cc
o
rd

a
nc

e
 w

ith
 t

he
 p

ro
pe

rt
ie

s 
of

 e
a
ch

 r
o
ad

 f
ro

m
 t

he
 p

o
in

t 
of

 v
ie

w
 

of
 t
he

 p
er

fo
rm

an
ce

s 
of

 th
e 

su
rf

a
ci

ng
 a

n
d 

th
e 

le
ve

l o
f 

se
rv

ic
e 

ha
ve

 n
ot

 b
ee

n 
m

et
. 
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 F
o
r 

ca
lc

ul
at

io
n 

of
 

th
e 

lif
e 

cy
cl

e
 

co
st

, 
di

ff
e
re

nt
 

m
ai

nt
en

a
nc

e 
an

d 
re

pa
ir 

m
o
de

ls
 

(r
e
pl

ac
e
m

en
t/r

e
co

n
st

ru
ct

io
n
 o

f 
th

e 
su

rf
a
ci

ng
, 

re
su

rf
a
ci

ng
 u

si
ng

 a
 m

ill
in

g
 m

ac
h
in

e,
 t

re
a
tm

en
t 

of
 t

he
 s

ur
fa

ce
) 

sh
ou

ld
 b

e
 e

st
a
bl

is
h
ed

. 
T

he
 m

ai
nt

en
an

ce
 a

nd
 r

ep
ai

r 
m

od
el

 t
o
 b

e 
id

en
tif

ie
d
 i
n 

o
rd

e
r 

to
 m

et
 t

h
e 

m
a
na

g
em

e
nt

 o
bj

e
ct

iv
es

 t
h
at

 h
av

e 
b
ee

n 
se

t 
is

 t
h
e 

on
e 

w
ith

 t
h
e 

lo
w

es
t 

lif
e 

cy
cl

e
 c

os
t.
 

 In
 c

o
nc

re
te

 t
er

m
s,

 t
he

 p
e
rf

or
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Figure.2.2  General Organization Chart of the OR 
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ro
ad

ca
st

ed
 o

n 
ra

di
o 

or
 t

el
ev

is
io

n.
 F

or
 b

et
te

r 
re

ac
hi

ng
 

th
e 

pu
bl

ic
 

au
di

en
ce

 
ta

rg
et

ed
 

fo
r 

th
at

, 
th

e 
fo

llo
w

in
g 

 
va

rio
us

 
m

ea
ns

 
of

 
co

m
m

un
ic

at
io

n 
ha

ve
 t

o 
be

 u
se

d,
 s

uc
h 

as
  n

av
ig

at
io

n 
de

vi
ce

s,
 b

ill
bo

ar
ds

, r
oa

d 
si

g
ns

, e
tc

. 
T

he
 f

re
q

ue
nc

y 
an

d 
pe

rio
d 

of
 t

ra
ns

m
is

si
on

 o
f 

in
fo

rm
at

io
n 

w
ill

 b
e 

ju
dg

ed
 o

n 
a 

ca
se

-b
y-

ca
se

 
ba

si
s 

ac
co

rd
in

g
 t

o 
th

e 
im

po
rt

an
ce

, 
th

e 
se

ns
iti

vi
ty

 a
nd

 t
he

 s
co

pe
 o

f 
th

e 
w

or
k 

to
 b

e 
un

de
rt

ak
en

. 
 2.

4.
1 

In
fo

rm
at

io
n 

Sy
st

em
 

T
he

 o
bj

ec
tiv

e 
is

 t
o 

pr
ov

id
e 

a 
re

fe
re

nc
e 

se
rv

ic
e 

th
at

 m
ee

ts
 t

he
 s

af
et

y 
an

d 
ro

ad
 m

an
ag

em
en

t 
re

q
ui

re
m

en
ts

. 
B

ro
ad

ca
st

in
g

 o
f 

in
fo

rm
at

io
n 

on
 o

cc
ur

re
nc

es
 h

av
in

g
 a

 b
ea

rin
g

 o
n 

sa
fe

ty
 a

nd
 

g
en

er
al

 r
oa

d 
tr

af
fic

 c
on

di
tio

ns
 t

ar
g

et
s 

bo
th

 r
oa

d 
us

er
s 

g
et

tin
g 

re
ad

y 
to

 s
et

 o
ut

 a
nd

 t
ho

se
 

al
re

ad
y 

on
 t

he
ir 

w
ay

. 
T

hu
s,

 s
ev

er
al

 w
a

ys
 o

f 
co

nv
e

yi
ng

 i
nf

or
m

at
io

n 
ar

e 
us

ed
 t

o 
in

fo
rm

 r
oa

d 
us

er
s 

an
d 

th
os

e 
liv

in
g

 o
r 

w
or

ki
ng

 a
lo

ng
 r

oa
ds

, a
m

on
g 

w
hi

ch
 a

re
: 

 
o

 
In

fo
rm

at
io

n 
bo

ar
ds

 w
ith

 v
ar

ia
bl

e 
m

es
sa

ge
s 

T
he

y 
ar

e 
in

di
sp

en
sa

bl
e 

fo
r 

sp
re

ad
in

g
 i

nf
or

m
at

io
n 

in
 r

ea
l 

tim
e 

(t
im

e 
cu

rr
en

tly
 n

ee
de

d 
to

 c
ov

er
 a

 r
oa

d 
se

ct
io

n,
 a

le
rt

s 
or

 a
dv

ic
e)

 th
at

 is
 m

os
t n

ee
de

d 
by

 r
oa

d 
us

er
s.

 
 

o
 

R
ad

io
 a

nd
 t

el
ev

is
io

n 
br

oa
dc

as
tin

g 
R

ad
io

 a
nd

 t
el

ev
is

io
n 

ar
e 

th
e 

m
os

t 
di

re
ct

 m
ea

ns
 o

f 
co

nv
ey

in
g

 i
nf

or
m

at
io

n 
in

 r
ea

l 
tim

e 
(g

en
er

al
 tr

af
fic

 c
on

di
tio

ns
 a

nd
 a

ll 
tr

af
fic

 fl
ow

 d
is

ru
pt

in
g 

ev
en

ts
) 

to
 u

se
rs

 o
n 

th
e 

ro
ad

. 
 2.

4.
2 

R
oa

d 
In

fo
rm

at
io

n 
M

on
ito

rin
g 

Sy
st

em
 

W
ha

t 
is

 m
ea

nt
 h

er
e 

is
 a

ll 
th

e 
sy

st
em

s 
fo

r 
co

nv
ey

in
g

 i
nf

or
m

at
io

n 
re

la
tin

g 
to

 r
oa

ds
 a

nd
 r

oa
d 

tr
af

fic
. 

In
 t

he
 r

oa
d 

in
fo

rm
at

io
n 

m
on

ito
rin

g 
sy

st
em

 a
 d

is
tin

ct
io

n 
sh

ou
ld

 b
e 

m
ad

e 
be

tw
ee

n 
th

e 
in

fo
rm

at
io

n 
sy

st
em

s 
us

ed
 t

o 
in

fo
rm

 r
oa

d 
us

er
s 

on
 r

oa
d 

tr
af

fic
 c

on
di

tio
ns

 a
nd

 s
ys

te
m

s 
fo

r 
m

on
ito

rin
g 

su
ch

 r
oa

d 
in

fo
rm

at
io

n.
 

 D
ev

el
op

m
en

t 
of

 
co

m
m

un
ic

at
io

n 
te

ch
ni

q
ue

s 
an

d 
in

fo
rm

at
io

n 
te

ch
ni

q
ue

s 
sh

ou
ld

 
m

ak
e 

it 
po

ss
ib

le
 t

o 
co

ns
id

er
ab

ly
 im

pr
ov

e 
bo

th
 t

ra
ff

ic
 m

an
ag

em
en

t m
et

ho
de

s 
an

d 
in

fo
rm

at
io

n 
fo

r 
ro

ad
 

us
er

s.
 

 In
fo

rm
at

io
n 

fo
r 

ro
ad

 u
se

rs
 o

n 
th

e 
ro

ad
 tr

ie
s 

to
 m

ee
t t

hr
ee

 o
bj

ec
tiv

es
: 

o
 

W
ar

n 
th

em
 o

f 
im

m
ed

ia
te

 p
ot

en
tia

l d
an

g
er

s 
to

 g
et

 th
em

 t
o 

dr
iv

e 
m

or
e 

ca
re

fu
lly

 
th

an
 u

su
al

  
o

 
R

eg
ul

at
e 

tr
af

fic
 b

y 
pe

rs
ua

di
ng

 r
oa

d 
us

er
s 

ei
th

er
 to

 c
ha

ng
e 

th
ei

r 
iti

ne
ra

rie
s 

or
 t

o 
fo

llo
w

 n
e

w
 g

ui
da

nc
e 

an
d 

ne
w

 r
ec

om
m

en
da

tio
ns

  
o

 
In

fo
rm

 r
oa

d 
us

er
s 

of
 tr

af
fic

 c
on

di
tio

ns
 a

nd
 t

he
 im

pa
ct

 th
er

eo
f 

on
 t

he
 f

lo
w

 o
f 

tr
af

fic
 

 
1)

 
In

fo
rm

at
io

n
 S

ys
te

m
s 

T
he

 in
fo

rm
at

io
n 

sy
st

em
s 

us
ed

 a
re

 th
e 

fo
llo

w
in

g
s:

 
 

o
 

H
or

iz
on

ta
l 

an
d 

ve
rt

ic
al

 v
is

ua
l 

in
fo

rm
at

io
n 

(z
eb

ra
 c

ro
ss

in
gs

, 
ki

lo
m

et
er

 m
ar

ke
rs

, 
co

nt
in

uo
us

 
an

d 
di

sc
on

tin
uo

us
 

la
ne

 
se

pa
ra

tio
n 

lin
es

, 
ve

rt
ic

al
 

si
g

ns
 

fo
r 

ro
ad

 
g

ra
di

en
t,

 b
rid

g
es

 a
nd

 t
he

ir 
lo

ad
 l

im
its

, 
da

ng
er

ou
s 

cu
rv

es
, 

se
rio

us
ly

 d
et

er
io

ra
te

d 
ro

ad
 s

ec
tio

ns
, 

sp
ee

d 
bu

m
pe

rs
, 

ba
rr

ie
rs

 f
or

 c
lo

si
ng

 r
oa

ds
 b

ec
au

se
 o

f 
th

e 
im

pa
ct

 
of

 r
ai

n,
 s

lip
pe

ry
 r

oa
d 

su
rf

ac
es

, 
to

ur
is

tic
 s

ite
s,

 s
er

vi
ce

 s
ta

tio
ns

, 
ho

te
ls

, 
re

st
au

ra
nt

s,
 

pa
rk

in
g 

ar
ea

s,
 s

pe
ed

 l
im

its
, 

m
en

 a
t 

w
or

k 
on

 t
he

 r
oa

d,
 a

nd
 p

la
ce

s 
of

 d
et

ou
rs

, 
flo

od
ed

 z
on

es
, 

la
nd

sl
id

es
, 

et
c.

);
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o
 

R
oa

d 
da

ta
 b

a
se

s 
ac

ce
ss

ib
le

 t
o 

ro
a
d 

w
or

k 
im

p
le

m
e
nt

at
io

n 
ag

en
ci

es
; 

o
 

S
a
te

lli
te

s 
th

at
 fu

rn
is

h 
in

fo
rm

at
io

n
 o

n 
w

ea
th

er
 a

nd
  r

o
ad

 c
lo

si
ng

s;
 

o
 

T
ra

ff
ic

 li
g
ht

s 
at

 c
ro

ss
ro

ad
s 

; 
o

 
G

re
e
n 

a
nd

 r
e
d 

lig
h
ts

 f
or

 m
an

ag
in

g
 a

ss
ig

nm
en

t o
f 
cr

o
ss

ro
a
d 

le
ve

ls
; 

o
 

R
ou

nd
ab

ou
ts

 o
n 

na
tio

na
l r

o
ad

s 
an

d 
hi

g
hw

a
ys

; 
o

 
L
oc

a
l r

ad
io

 a
nd

 t
e
le

vi
si

o
n
 s

ta
tio

n
s 

(in
fo

rm
at

io
n 

on
 w

ea
th

er
, 
ro

a
d 

co
n
di

tio
ns

, 
et

c.
);

 
o

 
It
in

e
ra

ry
 is

of
re

q
ue

nc
y 

ra
d
io

s 
al

on
g
 n

at
io

na
l r

oa
d
s 

an
d
 h

ig
hw

a
ys

; 
o

 
B

e
ac

o
ns

 a
n
d 

‘g
re

en
 w

av
es

’ 
in

st
al

le
d 

a
lo

ng
 r

oa
ds

 t
o
 f

ur
n
is

h
 r

a
di

o 
in

fo
rm

at
io

n 
on

 
th

e
 g

en
er

a
l s

ta
te

 o
f 
m

o
ni

to
re

d 
ro

a
ds

 a
nd

 b
e
ac

on
s 

in
st

a
lle

d
 o

n 
g
a
nt

rie
s;

 
o

 
V

a
ria

bl
e 

m
es

sa
g
e 

bo
ar

ds
 (

P
M

V
s)

 ; 
o

 
C

en
tr

a
liz

e
d 

tr
af

fic
 g

ui
da

nc
e
 fr

o
m

 c
on

tr
ol

 c
e
nt

er
s;

 
o

 
A

u
to

m
at

ic
 g

ui
da

nc
e
 b

y 
eq

ui
pm

e
nt

 in
st

al
le

d
 o

n 
ve

hi
cl

e
s;

 
o

 
C

ar
 t
e
le

ph
on

es
, 
sm

ar
t b

a
dg

e
s,

 s
m

ar
t 
ca

rd
s 

an
d 

e
le

ct
ro

ni
c 

to
ll 

d
ev

ic
e
s;

 
o

 
C

ar
 r

ad
io

s 
; 

o
 

C
oa

xi
a
l 

ra
di

at
in

g
 

ca
bl

es
 

p
la

ce
d
 

al
on

g
 

ro
ad

s 
fo

r 
em

is
si

o
n 

of
 

em
e
rg

e
nc

y 
in

fo
rm

at
io

n 
re

ce
iv

ed
 a

nd
 s

e
nt

 b
y 

ca
r 

ra
di

os
; 

o
 

N
av

ig
a
tio

n
 p

an
el

s 
; 

o
 

G
P

S
 w

ith
 r

oa
d 

m
a
p,

 d
es

tin
at

io
n 

co
d
e 

an
d 

n
av

ig
at

io
n
 d

is
p
la

y;
 

o
 

D
et

ec
to

rs
 a

n
d 

cl
os

e
d-

ci
rc

u
it 

te
le

vi
si

o
n 

fo
r 

co
nt

ro
lli

ng
 a

cc
es

s 
to

 m
a
in

 r
o
ad

s 
in

 
ca

se
 o

f 
se

rio
us

 a
cc

id
e
nt

s 
th

at
 b

lo
ck

 tr
af

fic
; 

o
 

M
et

er
 w

ith
 c

a
m

er
a 

in
st

a
lle

d
 o

n
 t

h
e 

ro
a
ds

id
e
 t

o
 c

ou
nt

 t
h
e 

n
um

be
r 

of
 v

e
hi

cl
e
s 

p
as

si
ng

; 
o

 
A

u
to

m
at

ic
 v

eh
ic

le
 c

o
un

tin
g 

an
d 

w
ei

g
hi

ng
 w

ith
 t
ra

ns
ve

rs
e
 c

a
bl

es
; 

o
 

V
id

e
o 

sy
st

e
m

s 
p
la

ce
d 

al
on

g
 t
he

 r
oa

d 
w

ith
 d

is
p
la

y 
o
n 

va
ria

b
le

 m
e
ss

ag
e
 b

oa
rd

s;
 

o
 

R
ad

ar
 s

ys
te

m
s 

p
la

ce
d 

al
on

g 
th

e 
ro

a
d 

w
ith

 d
is

p
la

y 
o
n 

va
ria

bl
e 

m
es

sa
g
e
 b

oa
rd

s;
 

o
 

M
ag

ne
tic

 lo
o
p 

sy
st

em
s 

; 
o

 
A

cc
id

en
t 
em

e
rg

e
nc

y 
a
ss

is
ta

nc
e
 s

ys
te

m
s 

fo
r 

a
le

rt
in

g 
th

e 
p
ol

ic
e
. 

 2)
 

R
o

a
d

 I
n

fo
rm

at
io

n
 M

o
n

it
o

ri
n

g
 S

ys
te

m
s

 
R

o
ad

 in
fo

rm
at

io
n 

m
on

ito
rin

g 
sy

st
em

s 
in

cl
ud

e 
th

e
 fo

llo
w

in
g
s:

 
 

o
 

E
n
g
in

e
er

 
op

er
at

or
s 

fo
r 

co
nt

ro
l 

an
d
 

co
or

di
na

tio
n 

of
 

so
p
hi

st
ic

at
ed

 
co

m
p
ut

er
 

p
ro

g
ra

m
s 

 
o

 
E

n
g
in

e
er

s 
fo

r 
co

nt
ro

lli
ng

 tr
af

fic
 r

eg
u
la

tio
n
 s

ys
te

m
s 

 
o

 
A

u
to

m
at

ic
 s

ys
te

m
s 

fo
r 

m
ul

tip
ro

gr
am

m
in

g
 a

 n
um

be
r 

of
 r

o
ad

s 
a
nd

 c
ro

ss
ro

ad
s 

o
 

P
la

n
s 

fo
r 

tr
af

fic
 l

ig
ht

s 
ar

e
 p

ut
 i

n
 t

h
e 

m
em

or
ie

s 
of

 c
en

tr
al

 c
om

pu
te

rs
 a

nd
 r

un
 f

or
 

d
iff

e
re

nt
ia

tio
n
 o

f 
di

ff
e
re

nt
 p

er
io

d
s 

of
 th

e 
d
ay

.  
o

 
C

om
p
ut

er
-c

oo
rd

in
a
te

d 
tr

af
fic

 li
g
h
ts

 f
or

 la
rg

e 
ci

tie
s 

o
 

T
ra

ff
ic

 r
eg

ul
a
tio

n
 s

ys
te

m
s 

eq
u
ip

p
ed

 w
ith

 t
el

ev
is

io
n
 c

lo
se

d
 c

irc
u
its

 f
or

 k
ee

p
in

g
 

o
pe

ra
to

rs
 c

ur
re

nt
 o

n 
tr

af
fic

 s
itu

at
io

ns
  

o
 

T
er

m
in

al
 d

ec
o
de

rs
 th

at
 r

ec
o
ve

r 
in

fo
rm

at
io

n 
by

 v
o
ic

e
 s

yn
th

e
si

s 
o

 
R

oa
d 

po
lic

e 
fo

r 
ha

nd
lin

g
 a

cc
id

en
ts

  
o

 
S

p
ee

d 
m

ea
su

rin
g 

de
vi

ce
s 

fo
r 

sp
e
ed

 c
o
nt

ro
l  

o
 

S
ch

ed
ul

es
 

fo
r 

m
ak

in
g
 

re
g

ul
ar

 
ro

un
ds

 
of

 
ro

a
d 

se
ct

io
n
s 

to
 

m
on

ito
r 

st
at

e 
of

 
d
et

er
io

ra
tio

n
  

o
 

P
ro

gr
a
m

m
in

g
 o

f r
o
ad

 w
o
rk

 a
nd

 m
on

ito
rin

g
 o

f 
e
xe

cu
tio

n 
th

er
eo

f 
b
y 

ro
ad

 a
g
en

ci
e
s 

 
o

 
T

er
m

in
al

s 
of

 o
pe

ra
tin

g
 s

ys
te

m
s.

 T
he

re
 a

re
 m

an
y 

o
f 

th
em

, 
a
nd

 t
he

y 
a
re

 t
o 

b
e 

fo
u
nd

 
in

 
ev

er
y 

E
u
ro

p
ea

n 
co

u
nt

ry
 

no
w

ad
ay

s.
 

T
ra

ns
n
at

io
na

l 
h
ig

h
w

ay
s 

a
re

 
m

a
na

g
e
d 

by
 

co
m

m
o
n 

sy
st

e
m

s 
su

ch
 

as
 

R
D

S
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M
C

, 
G

S
M

, 
C

A
R

M
IN

A
T

, 
E

U
R

O
S

C
O

U
T

, 
et

c.
  

o
 

R
oa

d 
ag

e
nc

ie
s,

 w
hi

ch
 f

ur
ni

sh
 d

et
a
ile

d
 in

fo
rm

a
tio

n
 o

n 
th

e 
st

at
e 

of
 t
h
e 

ro
ad

s 
un

de
r 

th
e
ir 

m
a
na

g
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en
t b

y 
lo
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l r

a
di

o 
an

d
 te

le
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o
n 

an
d 
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e
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re
 s

ub
st

an
tia

l w
o
rk

s 
 

o
 

V
e
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e 
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u
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in
g
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nd
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g

hi
ng

 c
a
m

pa
ig

ns
 f

or
 v

er
ify
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g
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he

 r
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u
lts

 o
b
ta

in
e
d 

by
 

e
le

ct
ro

ni
c 

d
ev
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e
s 

(c
am
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, 
op
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al

 c
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le
s,

 e
tc
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o
 

In
 

si
tu

 
ve

rif
ic

at
io

ns
 

of
 

sa
te

lli
te

 
vi

d
eo

 
im

a
g
es

 
of

 
se

ri
ou
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MANUAL FOR MAINTENANCE AND REPAIR OF ASPHALT PAVED ROADS 
 

 

 
Table 3.1 Exemple of an Annuel Plan for road maintenance and repair 

 
Note : 
This schedule is illustrative: The types of work and their applications are carried out according to this manual. However, the illustrated deadlines for the 
different activities are indicative and must be complemented annually. The activities planned for each year will be detailed in the monthly schedule. 
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MANUAL FOR MAINTENANCE AND REPAIR OF ASPHALT PAVED ROADS 
 

 

 
Table 3.2 Exemple of a Monthly Plan for road maintenance and repair 

 
Note: 
This schedule is illustrative: The types of work and their applications are carried out according to this manual. However, the illustrated deadlines for the 
various activities are indicative and must be complemented monthly on the basis of the overall programming presented in the annual planning. 
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w

ith
 t
h
e 

re
po

rt
 f
or

 th
e 

re
ce

ip
t o

f 
w

o
rk

s.
 

  3.
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C
o

n
st

ru
ct

io
n

 S
it

e 
L

o
g

 
 T

hi
s 

is
 a

 d
oc

um
en

t 
in

 w
h
ic

h
 a

ll 
th

e 
da

ily
 i

m
p
or

ta
nt

 i
nf

or
m

at
io

n 
o
n 

a
ct

iv
iti

e
s 

re
la

te
d 

to
 t

he
 

w
o
rk

 p
ro

g
re

ss
 a

re
 r

ec
or

de
d
, 
su

ch
 a

s 
: 

 
o

 
pe

rs
on

al
 s

ta
ff
 n

um
b
er

 ;
 

o
 

q
u
an

tit
ie

s 
of

 t
he

 m
at

er
ia

ls
 s

up
pl

ie
d 

; 
o

 
av

ai
la

bl
e
 m

at
er

ia
ls

 ; 
o

 
at

m
o
sp

h
er

ic
 c

on
d
iti

on
s 

; 
o

 
au

th
or

iti
es

’ i
n
sp

e
ct

io
n 

vi
si

ts
 ; 

o
 

in
fo

rm
at

io
n
 o

n 
th

e 
ca

rr
ie

d
 o

ut
 w

or
ks

 ;
 

o
 

an
y 

o
th

er
 i

nf
or

m
at

io
n 

re
le

va
nt

 t
o 

th
e 

si
te

 (
ac

ci
de

n
ts

, 
ill

ne
ss

es
, 

di
st

ur
ba

n
ce

s,
 

st
rik

e
s,

 r
o
le

s,
 e

tc
.)

 
 T

hi
s 

co
m

p
ul

so
ry

 s
ite

 d
oc

u
m

en
t 

m
us

t 
b
e 

si
g
n
ed

 e
ve

ry
d
a
y 

b
y 

th
e 

co
nt

ra
ct

o
r 

a
nd

 t
he

 c
o
nt

ro
l 

m
is

si
on

 a
nd

 w
or

k 
su

pe
rv

is
io

n.
 

  3.
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D
ai

ly
 A

tt
ac

h
m

en
t 

 T
hi

s 
is

 a
 d

oc
u
m

en
t 

in
 w

h
ic

h 
th

e
 q

u
an

tit
ie

s 
ac

tu
al

ly
 c

a
rr

ie
d 

o
ut

 d
ur

in
g
 a

 w
o
rk

in
g
 d

a
y 

a
re

 
e
nt

er
e
d.

 I
t a

ls
o 

co
nt

ai
ns

 t
he

 fo
llo

w
in

g
 in

fo
rm

at
io

n
 : 

o
 

co
nt

ra
ct

 o
bj

ec
t ;

 
o

 
co

nt
ra

ct
 r

ef
er

en
ce

 ;
 

o
 

de
le

g
a
te

d 
cl

ie
n
t ;

 
o

 
co

nt
ra

ct
 h

ol
de

r 
; 

o
 

w
or

ks
 s

ta
rt

in
g
 d

at
e 

; 
o

 
re

q
ui

re
 t
im

e 
fo

r 
co

m
p
le

tio
n 

; 
o

 
w

or
ks

 h
o
ur

s 
; 

o
 

w
ea

th
er

 c
on

di
tio

n
s 

; 
o

 
si

te
 o

f 
w

o
rk

 e
xe

cu
tio

n 
; 

o
 

nu
m

be
r 

of
 p

e
rs

on
al

 s
ta

ff
 in

vo
lv

ed
 in

 t
h
e 

ex
ec

u
tio

n
 o

f 
w

or
ks

 ; 
o

 
w

or
k 

ca
rr

ie
d
 o

ut
 ; 

o
 

m
a
te

ria
ls

 s
up

pl
ie

d;
 

o
 

as
si

g
n
ed

 e
q
u
ip

m
en

t. 
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4
.1

 
O

ve
rv

ie
w

 

A
s 

pa
rt

 o
f 

th
e 

a
ch

ie
ve

m
en

t 
of

 m
ai

nt
en

an
ce

 a
nd

 r
ep

ai
r,

 it
 is

 n
ec

e
ss

ar
y 

to
 a

n
al

ys
e
 t

h
e 

flo
w

 o
f 

tr
af

fic
, 

to
 e

xa
m

in
e
 t

h
e 

st
re

tc
h 

of
 p

la
ce

s 
an

d 
ro

a
d 

w
id

th
 a

s 
w

el
l a

s 
th

e 
tim

es
 o

f 
w

or
k 

to
 s

el
ec

t 
th

e
 b

es
t m

et
ho

d
 w

ith
 r

eg
ar

d
 m

e
as

u
re

s 
th

e 
tr

af
fic

 m
an

ag
e
m

en
t. 

 T
o 

ex
te

nd
 t
ha

t 
th

e 
m

ai
nt

en
an

ce
 a

n
d 

re
p
ai

r 
w

ill
 b

e
 c

ar
rie

d 
ou

t o
n 

th
e 

ro
a
ds

 o
pe

n 
to

 tr
af

fic
, 
it 

is
 

im
po

rt
a
nt

 t
hu

s 
e
ns

u
rin

g
 th

e 
se

cu
rit

y 
of

 w
o
rk

er
s 

d
ur

in
g 

th
e 

ex
ec

u
tio

n
.  

 In
 o

rd
er

 t
o
 f

ix
 t
h
e 

id
e
as

, 
it 

is
 n

ec
e
ss

ar
y 

to
 w

e
ll 

id
e
n
tif

y 
th

e 
te

rm
s 

re
la

tin
g 

to
 t

he
 r

o
ad

 s
af

e
ty

 a
s 

d
an

g
er

, r
is

k,
 in

ci
de

nt
, 
a
cc

id
en

t.
  

  4.
2 

D
ef

in
it

io
n

s 
o

f 
so

m
e 

co
n

ce
p

ts
 

1
) 

D
a

n
g

e
r 

 

A
 d

a
ng

e
r 

is
 a

 p
ro

p
er

ty
 o

r 
in

tr
in

si
c 

ca
p
ac

ity
 b

y 
w

h
ic

h
 o

ne
 t

hi
ng

 i
s 

lik
e
ly

 t
o 

ca
us

e 
in

ju
ry

, 
da

m
ag

e 
or

 lo
ss

. 
 

2
) 

R
is

k
 

A
 r

is
k 

is
 t

he
 p

ro
b
ab

ili
ty

 t
ha

t 
a 

d
an

g
er

 m
a
ni

fe
st

s 
its

e
lf 

to
 a

 l
ev

el
 o

f 
in

te
ns

ity
 o

r 
se

ve
rit

y 
g
iv

e
n 

vi
s-

à-
vi

s 
th

e 
pe

o
pl

e
, g

o
od

s 
ex

p
os

e
d 

or
 a

n 
e
nv

ir
on

m
en

t t
o 

pr
es

e
rv

e.
 

  
3

) 
In

ci
d

en
t 

A
n
 i

n
ci

d
en

t 
is

 a
n
 u

n
de

si
re

d 
e
ve

nt
 t

h
at

, 
un

de
r 

co
nd

iti
o
ns

 s
lig

h
tly

 d
iff

e
re

nt
 f

ro
m

 a
cc

id
en

ts
, 

co
u
ld

 r
es

u
lt 

in
 a

 b
od

y 
le

si
on

 f
o
r 

p
eo

pl
e,

 p
ro

pe
rt

y 
d
am

ag
e 

o
r 

lo
ss

 i
n 

a
 m

a
nu

fa
ct

ur
in

g
 

pr
o
ce

ss
.  

 
4

) 
A

c
ci

d
en

t 

A
n
 a

cc
id

en
t 

is
 a

n
 u

n
de

si
re

d 
ev

en
t 

ca
us

in
g 

bo
d
y 

le
si

o
n 

to
 p

e
op

le
, 

da
m

ag
e
 t

o 
pr

op
er

ty
 o

r 
lo

ss
 i

n 
a 

m
a
nu

fa
ct

ur
in

g
 p

ro
ce

ss
. 

R
is

k 
is

 t
he

re
fo

re
 a

 t
hr

e
at

 t
h
at

, 
w

ith
 s

om
e 

p
ro

b
ab

ili
ty

 o
f 

oc
cu

rr
en

ce
, m

a
y 

be
 h

ar
m

fu
l c

o
ns

eq
u
en

ce
s 

a
nd

 u
nd

es
ir
ed

.  
 T

hu
s,

 i
t 

a
pp

e
ar

s 
re

q
ui

re
d
 t

o 
id

e
nt

ify
 b

ef
or

e
 a

nd
 d

u
rin

g 
th

e 
w

o
rk

, 
th

e 
se

cu
rit

y 
ris

ks
 f

or
 t

h
e 

st
af

f 
a
s 

w
el

l a
s 

ro
a
d 

us
e
rs

 a
n
d 

re
si

d
en

ts
. 
  

It 
is

 n
e
ce

ss
ar

y 
to

 s
et

 s
e
cu

ri
ty

 p
la

n
 t

o 
a
llo

w
 t

ha
t 

w
or

ks
 o

cc
ur

 i
n
 c

om
pl

ia
nc

e
 w

ith
 t

h
e 

im
po

se
d 

se
cu

ri
ty

 m
e
as

ur
es

. 
  

4.
3 

P
re

ve
n

ti
ve

 m
ea

su
re

s 
o

f 
ac

ci
d

en
ts

 a
t 

w
o

rk
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1 
Sa

fe
ty

 S
ta

ff 

D
is

po
si

tio
ns

 t
o
 b

e 
ta

ke
n 

b
ef

or
e 

th
e 

im
p
le

m
en

ta
tio

n
 o

f 
w

or
k 

 
 M

ea
su

re
s 

to
 b

e 
ta

ke
n 

on
 t

he
 o

cc
as

io
n
 o

f 
th

e 
im

pl
em

e
nt

at
io

n 
of

 m
a
in

te
na

n
ce

 a
n
d 

re
pa

ir 
ar

e 
a
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fo
llo

w
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o
 

D
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W
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D
a
ily

 m
ee

tin
g
s 

o
n 

w
or

ks
ite

s 
sh

a
ll 

b
e 

h
el

d 
e
ve

ry
 m

or
n
in

g
 b

ef
or

e 
th

e 
w

o
rk

. 
P

a
rt

ic
ul

ar
 

at
te

nt
io

n
 m

us
t 
be

 d
ra

w
n 

to
 s

ta
ff
 o

n 
th

e 
ri
sk

 o
f 
ta

sk
s 

to
 e

xe
cu

te
 t
he

 d
a
y 

an
d 

th
e 

pr
ac

tic
al

 
di

sp
o
si

tio
ns

 t
o 

b
e 

ta
ke

n 
to

 a
vo

id
 t

h
os

e
 r

is
ks

. 
T

he
 m

ee
tin

g
 s

ha
ll 

be
 h

e
ld

 b
y 

th
e 

w
o
rk

si
te

 
ch

ie
f.
 

  
o

 
C

on
su

lta
tio

ns
 w

ith
 th

e 
Po

lic
e 

 
T

h
e 

p
ol

ic
e
 a

ut
ho

ri
tie

s 
sh

o
ul

d 
be

 i
nf

or
m

ed
 a

n
d 

as
so

ci
a
te

d 
b
y 

th
e 

a
dm

in
is

te
r 

in
 t

he
 

ex
ec

u
tio

n
 o

f 
th

e 
w

or
k 

re
g
ar

d
in

g
 t

he
 w

o
rk

 p
er

io
d,

 t
im

e 
zo

n
e,

 k
in

d 
of

 t
he

 w
o
rk

s 
an

d 
di

ve
rs

io
n.

 T
h
e 

su
p
po

rt
 o

f 
th

e 
p
ol

ic
e
 w

ill
 c

om
p
ris

e
 s

ec
ur

ity
 a

n
d 

re
g
u
la

tio
n
 o

f 
tr

af
fic

 in
 t
he

 
ar

e
a 

of
 w

or
k.

  
 

o
 

In
fo

rm
in

g 
th

e 
R

oa
d 

U
se

rs
 a

nd
 R

es
id

en
ts

 
T

h
e 

ro
a
d 

us
er

s 
a
nd

 r
e
si

de
n
ts

 m
u
st

 b
e
 i

nf
or

m
ed

 r
eg

ar
d
in

g
 t

h
e 

ex
ec

u
tio

n
 o

f 
th

e 
w

o
rk

. 
F

or
 t

hi
s 

pu
rp

o
se

, 
to

 e
ns

u
re

 t
ha

t 
th

e 
a
re

a
 o

f 
th

e 
w

or
k 

is
 c

le
ar

ly
 d

el
im

ite
d 

by
 m

ea
ns

 o
f 

si
g

ns
, 
to

 im
pl

em
en

t s
p
ec

ifi
c 

el
em

e
nt

 o
f 

si
g

na
liz

at
io

n 
if 

n
ec

es
sa

ry
 

 4.
3.

2 
Sa

fe
ty

 fo
r E

qu
ip

m
en

t 

T
he

 d
am

ag
ed

 e
q
u
ip

m
e
nt

 s
ho

ul
d 

be
 p

ro
hi

bi
te

d 
to

 m
ob

ili
ze

 o
n
 s

ite
. 

T
h
e 

m
a
na

g
er

 o
f 

th
e 

w
or

k 
m

u
st

 m
ak

e
 s

u
re

 o
f 

th
e 

g
oo

d 
co

n
di

tio
n
 o

f 
eq

ui
pm

e
nt

 a
va

ila
bl

e 
be

fo
re

 a
ut

ho
riz

in
g
 it

s 
us

ag
e
 b

y 
a
 s

ta
ff
 m

em
be

r 
of

 c
on

du
ct

 a
ss

ig
ne

d.
 C

o
nd

iti
o
n 

of
 t

he
 e

q
u
ip

m
en

t 
o
n 

th
e 

w
o
rk

si
te

 m
u
st

 b
e 

in
 

a
cc

or
d
an

ce
 w

ith
 t
he

 p
la

nn
in

g
 o

f 
w

o
rk

. 
  R

el
at

ed
 t

o 
sa

fe
ty

 f
or

 e
q
ui

pm
e
nt

, 
m

ea
su

re
s 

to
 t

ak
e 

on
 t

he
 o

cc
as

io
n
 o

f 
th

e
 m

ai
nt

en
an

ce
 a

n
d 

re
pa

ir 
im

p
le

m
en

ta
tio

n 
ar

e 
as

 f
ol

lo
w

s 
: 

 
o

 
A

ll 
m

ac
h
in

es
 m

us
t b

e 
eq

ui
pp

ed
 w

ith
 f

ire
 e

xt
in

g
ui

sh
er

s;
  

o
 

fil
lin

g 
of

 f
u
el

 t
an

ks
 m

u
st

 b
e
 d

o
ne

 w
he

n 
e
ng

in
e 

ar
e 

st
o
pp

ed
 a

n
d 

in
 p

a
rt

ic
ul

ar
 b

ef
o
re

 
th

e
 w

o
rk

 b
eg

in
 i

n
 t

he
 m

or
ni

ng
. 

If
 t

he
 t

an
k 

ca
pa

ci
ty

 d
oe

s 
n
ot

 a
llo

w
 t

o 
w

or
k 

a
ll 

d
ay

 
w

ith
o
ut

 h
kk

re
fu

e
l, 

it 
is

 n
ec

e
ss

ar
y 

to
 e

ns
u
re

 w
h
en

 f
ill

in
g 

th
at

 f
u
el

 i
s 

no
t 

in
 c

o
nt

ac
t 

w
ith

 
th

e
 b

u
rn

in
g

 e
le

m
e
nt

s 
of

 t
he

 m
a
ch

in
e.

 S
m

ok
in

g
 s

ha
ll 

b
e 

p
ro

h
ib

ita
te

d
 i

n 
th

e 
st

o
ra

g
e 

ar
e
as

 a
n
d 

m
a
ni

pu
la

tio
n
 o

f 
fu

e
l a

n
d 

lu
br

ic
a
nt

s;
 

o
 

M
ak

e 
su

re
 t

h
at

 t
he

 e
q
ui

p
m

en
t 

is
 i

n 
g
oo

d 
op

e
ra

tin
g
 c

on
di

tio
n 

be
fo

re
 c

om
m

en
ce

m
en

t 
of

 w
or

k;
 

o
 

N
ev

e
r 

u
se

 o
f 

w
at

er
 f

or
 t

h
e 

e
xt

in
g
ui

sh
er

 p
ur

po
se

 i
n
 c

as
e 

of
 f

ire
 o

rig
in

a
te

d
 f

ro
m

 t
he

 
de

riv
at

iv
es

 
o
f 

p
et

ro
le

um
 

p
ro

du
ct

s 
(b

itu
m

en
, 

fu
e
l 

a
nd

 
lu

br
ic

an
ts

, 
et

c.
);

 
p
et

ro
le

um
 

pr
o
du

ct
s 

a
nd

 w
a
te

r 
b
ei

ng
 e

n
em

ie
s.

 E
ve

n 
a 

lit
tle

 q
ua

nt
ity

 o
f 

w
a
te

r 
ca

us
e
s 

d
an

g
e
ro

us
 

pr
o
je

ct
io

n
s 

of
 b

itu
m

en
 a

t 
a 

hi
g
h
 te

m
p
er

at
ur

e;
 

o
 

pu
t 

o
ut

 t
h
e 

su
rf

ac
e
s 

in
 f

ire
 b

y 
us

in
g
 t

h
e 

pr
ov

id
ed

 s
an

d 
or

 t
h
e 

po
w

d
er

 e
xt

in
g
u
is

he
r 

or
 

C
O

2
. 

 4.
3.

3 
Sa

fe
ty

 o
f t

he
 W

or
k 

A
re

a 
 

T
o 

a
vo

id
 

th
e 

in
he

re
n
t 

ris
ks

 
at

 
w

o
rk

, 
in

cl
ud

in
g 

th
o
se

 
d
ue

 
to

 
tr

af
fic

, 
in

 
co

n
ta

ct
 

w
ith

 
th

e 
u
nd

er
g

ro
un

d 
ut

ili
ty

, 
to

 t
he

 lo
ss

 o
f 

m
ac

h
in

e 
co

nt
ro

l, 
to

 t
h
e 

cl
as

h
es

 w
ith

 w
or

ke
rs

 o
r 

pa
ss

en
g
er

s 
a
nd

 w
ith

 v
e
hi

cl
e
s,

 f
ac

ad
es

 o
r 

va
ri
ou

s 
o
bj

ec
ts

, 
it 

is
 n

e
ce

ss
ar

y 
to

 t
ak

e 
so

m
e 

su
ita

b
le

 m
e
as

u
re

s 
fo

r 
th

e 
co

n
du

ct
 o

f 
w

or
k.

 
 M

ea
su

re
s 

to
 b

e 
ta

ke
n 

o
n 

th
e 

o
cc

a
si

o
n 

of
 t
he

 im
p
le

m
e
nt

at
io

n 
of

 m
a
in

te
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Table 4.1 Mitigation measures for environmental and social impacts in the case of maintenance work on an asphalt road 

Specific activities Potential impacts Mitigation measures of negative impacts 

 
 
 
 
 
Mechanical Works: 
(Compaction, 
loading, transport of 
materials, ...) 

- Air pollution through the flight of dust (respiratory diseases);  
- Air pollution by issuing toxic gases and greenhouse gas 
emissions (CO2, CO, NOx, Pb, ...); 
- Noise pollution by the noise of vehicles and equipment;  
- Risks of soil erosion phenomena;  
- Modification of structure and soil characteristics;  
- Environment disfigurement by mountains of aggregate, 
trashes and other construction materials;  
- Risk of accidents during work;  
- Nuisance related to vibration:  
     • Harm to the health and welfare of the local residents;  
     • Dysfunction of electronic equipment;  
- Risk of disruption of the local traffic and extra caused by:  
     • Possible diversions of traffic related to the success of the 
work at the worksite. 
 

- Regular watering of different layers and wearing masks by 
the workers against dust; 

- Possession of absorbent products allowing to bearing the 
accidental spill cases of toxic products. 
- Wearing ear muffs and installing noise barriers 
- Prohibit the spill of vehicles and equipment along the road 
or on the soil road; prohibit also maintenance and cleaning of 
equipment on the worksite; 
- Maintain vehicles and machinery in good operating 
condition without oil leaks; 
- Avoid fuel supply in the worksite or near watercourses;  
- Provide on the site the bins storage to avoid at any spill 
pollutant products.  
- Equipment and adequate materials to workers (helmets, 
boots, gloves, cache-nose, appropriate working uniform) 
 

 
 
Application of Hot 
Asphalt 

- Air pollution by:  
a) The emission of toxic gases and greenhouse gas 

emissions (CO2, CO, NOx, Pb, ...) and   
b) The flight of dusts (respiratory diseases)  

- Burns  
 

- Wear of dust mask by workers who must be supplied by the 
company;  
- Useful equipment and materials to workers (helmets, boots, 
gloves, nose mask, appropriate working uniform)  
- Sensitization to workers by the worksite chief regarding the 
precautions to take for the application of hot asphalt mix. 
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h
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e 

si
tu

at
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e 
em

er
g
en

cy
 m

ea
su

re
s,

 e
tc

. 
im

m
ed

ia
te

ly
 a

ft
er

 h
is

 r
o
un

d 
in

 
th

e
 d

ia
ry

 o
r 

th
e 

pr
o
vi

d
ed

 s
h
ee

t. 
 

 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S 

 

 

44
 

    

C
H

A
P

T
E

R
 6

 

M
A

IN
T

E
N

A
N

C
E

 M
E

T
H

O
D

 

   

A-337



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S 

 

 

45
 

6
.1

 
O

ve
rv

ie
w

 

T
he

 p
re

se
nt

 c
ha

p
te

r 
co

nc
er

n
s:

 
o

 
Id

e
nt

ify
in

g
 d

iff
er

en
t 

ty
p
es

 o
f 

de
te

ri
or

at
io

n 
of

 a
sp

ha
lt-

pa
ve

d
 r

oa
d
s,

 d
ef

in
iti

on
 t

h
er

eo
f,
 

th
e
ir 

ca
us

es
 a

nd
 h

ow
 t
h
ey

 a
re

 t
re

a
te

d;
 

o
 

id
en

tif
yi

n
g
 

co
m

m
o
n 

ro
a
d 

dr
a
in

ag
e 

w
or

ks
, 

th
e
ir 

re
sp

e
ct

iv
e 

de
g

ra
da

tio
ns

 
an

d 
tr

ea
tm

e
nt

s;
 

o
 

P
ro

ce
d
ur

e
s 

to
 a

n
al

yz
e
 a

n
d 

st
ud

y 
d
et

er
io

ra
tio

n
s 

of
 t

h
e 

ro
a
d 

su
rf

ac
e
 n

ot
e
d 

in
 d

ai
ly

 a
nd

 
pe

rio
di

c 
te

ch
n
ic

a
l i

n
sp

e
ct

io
n;

 
o

 
M

a
in

te
na

nc
e
 p

la
nn

in
g

 a
nd

 c
h
oi

ce
 o

f 
th

e
 m

et
ho

d 
of

 r
e
pa

ir 
be

st
 s

ui
te

d
 t

o 
th

e 
ca

us
e 

an
d/

or
 s

ta
te

 o
f 
th

e 
ob

se
rv

e
d 

de
te

ri
or

a
tio

n
s.

 
It
 s

ho
u
ld

 b
e
 n

o
te

d 
th

at
 d

e
te

rio
ra

tio
n
 is

 d
ef

in
e
d 

a
s 

a
 d

ec
lin

e 
in

 t
h
e 

st
ru

ct
ur

a
l p

e
rf

o
rm

an
ce

s 
of

 
th

e
 r

oa
d 

fo
r 

va
rio

us
 r

e
as

on
s 

(a
g
in

g
, 

ag
g
re

ss
iv

e
ne

ss
 o

f 
e
xt

er
n
al

 i
nf

lu
en

ce
s,

 p
o
or

 o
p
er

at
io

n
al

 
u
se

, 
et

c.
 )

 
  6.

2 
D

ia
g

n
o

si
s 

T
o 

be
 a

b
le

 t
o 

p
ro

ce
ed

 t
o 

m
a
in

ta
in

 a
n
d 

re
p
ai

r 
th

e 
ro

ad
 s

ur
fa

ci
ng

 e
ff
ec

tiv
e
ly

 a
nd

 e
co

no
m

ic
al

ly
, 

th
e
re

 i
s 

a
 n

ee
d 

to
 p

re
ci

se
ly

 a
na

ly
ze

 t
h
e 

de
te

rio
ra

tio
n 

of
 t

he
 s

ur
fa

ci
ng

 a
nd

 i
ts

 u
nd

er
ly

in
g
 

co
ur

se
s 

(r
oa

db
ed

(S
ub

g
ra

de
),

 s
u
bb

as
e 

co
u
rs

e 
a
nd

 b
as

e
 c

o
ur

se
).

 

6.
2.

1 
O

bj
ec

tiv
es

 

T
he

 o
b
je

ct
iv

e
s 

a
re

:  
o

 
to

 a
na

ly
ze

 t
he

 t
yp

e,
 e

xt
e
nt

 a
n
d 

ca
us

e
s 

of
 t

he
 d

e
te

rio
ra

tio
n 

of
 t

he
 s

ur
fa

ci
n
g
 s

o
 a

s 
to

 
de

te
rm

in
e 

th
e 

m
os

t 
ap

pr
o
pr

ia
te

 m
a
in

te
na

n
ce

 a
nd

 r
ep

a
ir 

m
et

ho
d;

 
o

 
to

 d
ra

w
 u

p
 a

 m
ai

nt
en

an
ce

 a
nd

 r
e
pa

ir 
pr

og
ra

m
. 

 

6.
2.

2 
D

ia
gn

os
is

 o
f t

he
 R

oa
d 

Su
rf

ac
e 

 

E
xa

m
in

a
tio

n
 

of
 

th
e 

ro
ad

 
su

rf
ac

e 
es

se
nt

ia
lly

 
in

vo
lv

es
 

vi
su

a
l 

o
bs

e
rv

a
tio

n
 

an
d 

a 
d
et

a
ile

d
 

te
ch

ni
ca

l 
in

sp
e
ct

io
n 

of
 t

h
e 

ro
ad

 t
o 

id
en

tif
y 

de
te

ri
or

at
io

ns
 s

uc
h 

as
 t

h
os

e 
de

sc
ri
be

d 
in

 6
.3

, 
T

ab
le

 6
.1

.  

6.
2.

3 
D

ia
gn

os
is

 o
f t

he
 R

oa
d 

St
ru

ct
ur

e 

T
hi

s 
m

e
an

s 
ex

am
in

in
g
 t

he
 i

n
te

rn
al

 s
ta

te
 o

f 
th

e 
co

ur
se

s 
co

n
st

itu
tin

g
 t

h
e 

ro
ad

 (
su

rf
a
ce

, 
ba

se
 

a
nd

 
su

b
ba

se
 

co
ur

se
s)

 
to

 
e
va

lu
at

e 
de

fle
ct

io
n
s 

a
nd

 
th

e 
st

at
e 

of
 

th
e 

ro
a
d 

st
ru

ct
ur

es
 

vi
a
 

d
ef

le
ct

io
n
 m

ea
su

ri
ng

 b
y 

B
en

ke
lm

a
n 

b
ea

m
, 

cu
rv

ia
m

e
te

r,
 f

a
lli

n
g 

m
a
ss

 d
ef

le
ct

o
m

et
e
r,

 L
ac

ro
ix

 
d
ef

le
ct

om
e
te

r 
an

d 
co

ri
ng

 t
e
st

s.
  

6.
2.

4 
D

ia
gn

os
is

 o
f r

oa
d 

sa
ni

ta
tio

n 
w

or
ks

 

T
he

 f
irs

t 
ro

ad
 s

an
ita

tio
n 

d
ev

ic
es

 w
er

e
 d

es
ig

ne
d 

to
 r

em
o
ve

 w
a
te

r 
fr

o
m

 t
h
e 

ro
a
d,

 b
ot

h
 f

o
r 

th
e 

co
m

fo
rt

 o
f 

us
er

s 
an

d 
fo

r 
th

e
 d

ur
a
bi

lit
y 

of
 s

tr
uc

tu
re

s.
 

D
ra

in
in

g
 
th

e 
ro

ad
 
st

ru
ct

ur
e,

 
th

e 
su

bg
ra

de
 a

nd
 
th

e 
su

b
ba

se
 i

s 
a
 g

o
al

 o
ft

en
 
m

en
tio

n
ed

, 
b
ec

a
us

e
 a

ny
 p

ro
fe

ss
io

na
l 

of
 t

he
 r

o
ad

 k
n
ow

s 
w

e
ll 

th
a
t 

"t
h
e 

w
at

er
 a

nd
 t

h
e 

ro
a
d 

do
 n

ot
 m

ix
 

w
e
ll"

. 
R

un
of

f 
w

at
er

 o
n 

th
e 

su
rf

a
ce

 o
f 

th
e
 r

o
ad

w
ay

 c
au

se
s 

a 
si

g
ni

fic
an

t 
dr

op
 i

n 
th

e 
le

ve
l 

o
f 

se
rv

ic
e
 

of
fe

re
d
 t

o
 t

he
 u

se
r.

 T
he

 w
at

er
 c

o
nt

ai
ne

d 
in

 t
he

 s
tr

u
ct

ur
e 

of
 t

he
 p

av
em

e
nt

 w
h
ic

h 
co

m
es

 f
ro

m
 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S 

 

 

46
 

in
fil

tr
at

io
n
s 

of
 v

ar
io

us
 o

rig
in

s 
is

 a
 d

ec
is

iv
e 

e
le

m
en

t 
of

 t
he

 a
cc

e
le

ra
tio

n
 o

f 
th

e
 d

et
er

io
ra

tio
ns

 o
f 

th
e
 s

tr
u
ct

ur
es

 o
f 
th

e 
ro

ad
. 

It
 w

ill
 b

e 
a 

q
ue

st
io

n 
of

 e
xa

m
in

in
g
 t

he
 m

a
in

te
na

nc
e 

an
d 

th
e 

go
od

 f
u
nc

tio
ni

ng
 o

f 
th

e
 s

an
ita

tio
n 

w
o
rk

s 
in

 o
rd

er
 t
o 

no
te

 t
he

 d
iff

er
e
nt

 d
eg

ra
da

tio
n
s 

an
d 

/ o
r 

d
ys

fu
n
ct

io
ns

. 
  

6.
3 

C
la

ss
if

ic
at

io
n

 o
f 

R
o

ad
 D

et
er

io
ra

ti
o

n
s 

T
o 

dr
aw

 u
p 

a 
m

ai
nt

en
an

ce
 a

nd
 r

ep
ai

r 
pr

og
ra

m
, 

it 
is

 n
e
ce

ss
ar

y 
to

 c
he

ck
 w

h
et

he
r 

th
e 

ca
u
se

s 
of

 t
he

 d
et

e
rio

ra
tio

n 
a
re

 a
ttr

ib
ut

a
bl

e
 t

o 
th

e 
su

rf
a
ci

ng
 c

o
ur

se
 o

r 
to

 b
e 

fo
u
nd

 i
n 

th
e 

un
d
er

ly
in

g
 

co
ur

se
s.

  
 D

et
er

io
ra

tio
n
s 

ar
e 

th
er

ef
or

e 
cl

as
si

fie
d 

in
to

 
tw

o
 

ca
te

g
or

ie
s 

fr
om

 
th

e 
pe

rs
pe

ct
iv

e
 

of
 
th

e
ir 

o
rig

in
s:

 
o

 
S

ur
fa

ce
 d

e
te

rio
ra

tio
ns

 : 
T

he
y 

ca
n 

be
 f

ou
n
d 

in
 t

h
e 

su
rf

a
ci

ng
 c

ou
rs

e 
an

d
 a

re
 e

ss
en

tia
lly

 d
u
e 

to
 t

h
e 

po
or

 
p
ro

p
er

tie
s 

a
nd

/o
r 

ap
pl

ic
at

io
n 

of
 s

ur
fa

ci
ng

. 
o

 
S

tr
u
ct

ur
a
l d

et
er

io
ra

tio
n
s 

: 
T

he
se

 a
re

 d
e
te

rio
ra

tio
ns

 r
es

u
lti

ng
 f

ro
m

 i
na

d
eq

u
at

e
 s

tr
uc

tu
ra

l 
ca

p
ac

iti
es

 o
f 

th
e
 r

oa
d.

 
In

 
o
th

er
 

w
or

d
s,

 
th

ey
 
a
re

 
a
ll 

of
 
th

e 
ot

h
er

 
d
et

er
io

ra
tio

n
s 

du
e 

to
 

di
ff
e
re

nt
 
ca

us
es

 
af

fe
ct

in
g
 th

e 
co

ur
se

s 
u
nd

e
rly

in
g

 t
he

 s
ur

fa
ci

ng
 c

ou
rs

e.
 

 T
he

 f
o
llo

w
in

g
 f

o
ur

 (
4)

 l
a
rg

e
 f

am
ili

e
s 

of
 d

et
er

io
ra

tio
ns

 a
re

 d
is

tin
g
ui

sh
e
d 

fr
om

 t
he

 
p
er

sp
ec

tiv
e 

of
 t
h
ei

r 
m

an
ife

st
at

io
n
s:

 
o

 
D

e
fo

rm
at

io
ns

 
o

 
C

ra
ck

s 
 

o
 

S
tr

ip
p
in

g 
an

d 
te

a
rin

g 
o

 
R

is
in

g
 o

r 
m

ov
em

e
nt

 o
f 
m

a
te

ria
ls

 
 T

he
se

 d
et

er
io

ra
tio

n
s 

ar
e 

de
fin

e
d 

an
d 

cl
as

si
fie

d
 in

 T
ab

le
 6

.1
 b

el
ow

: 
 

 
T

a
bl

e
 6

.1
 C

la
ss

ifi
ca

tio
n 

of
 D

e
te

rio
ra

tio
n
s 

of
 R

oa
d 

S
u
rf

ac
in

g
 

T
yp

es
 o

f 
d

et
e

ri
o

ra
ti

o
n

 o
f 

as
p

h
al

t-
p

av
ed

 r
o

ad
s

 

1.
 

S
u

rf
ac

e 
d

et
e

ri
o

ra
ti

o
n

s
 

Lo
ca

liz
ed

 c
ra

ck
s 

F
in

e/
H

ai
rl

in
e

 c
ra

ck
s 

Li
n

ea
r 

C
ra

ck
/(

Lo
ng

itu
d

in
a

l c
ra

ck
s,

 
T

ra
ns

ve
rs

e 
cr

ac
ks

) 

G
ap

s/
F

au
lti

n
g 

G
ap

s 
w

ith
 s

tr
uc

tu
ra

l e
le

m
en

ts
/ 

Ir
re

g
ul

a
rit

y 
in

 th
e 

vi
ci

ni
ty

 o
f 

st
ru

ct
ur

es
 

D
ef

o
rm

at
io

ns
 

R
ut

s/
R

ut
tin

g
 

R
ip

p
lin

g/
C

o
rr

ug
at

io
n 

S
w

el
lin

g 
S

et
tli

ng
/H

ol
lo

w
 

F
lu

sh
in

g
 

S
tr

ip
pi

ng
 a

nd
 

te
ar

in
g/

A
br

as
io

n
 

F
re

tti
ng

/R
av

e
lin

g
 

G
la

zi
ng

/L
os

s 
of

 s
ki

d 
re

si
st

an
ce

 
P

at
ch

 s
tr

ip
pi

n
g/

E
xf

ol
ia

tio
n

 

C
ol

la
ps

in
g/

D
is

ru
pt

io
n 

P
ot

h
ol

e
s 

R
em

ov
al

 o
f 

su
rf

ac
in

g 
m

at
er

ia
l/S

tr
ip

p
in

g
 

W
ea

r/
A

gi
ng

 

O
th

er
s 

C
at

ch
in

g/
S

cr
ac

h 
B

lis
te

rin
g

 

2.
 

S
tr

u
ct

u
ra

l d
et

e
ri

o
ra

ti
o

n
s 

G
en

er
al

iz
ed

 c
ra

ck
in

g 
/W

id
e

 r
an

ge
 o

f c
ra

ck
s 

A
lli

g
at

or
 c

ra
ck

s 

S
tr

uc
tu

ra
l D

ef
or

m
a

tio
n

 
R

ut
s 

A-338



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S 

 

 

47
 

S
ub

si
de

nc
e

 
D

ep
re

ss
io

ns
 

O
th

er
s 

P
um

pi
n

g 
 

 R
em

ar
ks

: 
 

o
 

If 
in

su
ff

ic
ie

n
t 

b
ea

rin
g
 c

ap
ac

ity
 i

s 
fe

ar
ed

 b
e
ca

u
se

 o
f 

th
e 

ap
pe

ar
a
nc

e 
of

 c
ra

ck
s 

an
d 

ru
ts

 
as

so
ci

at
ed

 w
ith

 s
e
ttl

in
g,

 th
e 

ro
a
d 

st
ru

ct
ur

e 
sh

ou
ld

 b
e 

st
ud

ie
d .

 
o

 
W

he
n 

st
u
dy

in
g 

th
e 

st
ru

ct
u
re

, 
di

re
ct

 
co

nf
irm

at
io

n 
of

 
th

e 
ex

te
n
t 

of
 
th

e 
de

te
rio

ra
tio

n
 
is

 
fr

eq
u
en

tly
 o

bt
ai

ne
d
 b

y 
co

ri
ng

 o
r 

a 
fa

lli
ng

 w
ei

gh
t 

de
fle

ct
om

et
er

 (
F

W
D

13
) 

in
ve

st
ig

at
io

n 
, 

w
h
ic

h 
a
llo

w
s 

th
e 

co
nd

iti
on

 o
f 

th
e 

su
bb

a
se

 c
ou

rs
e
 a

n
d/

or
 b

as
e 

co
ur

se
 t

o
 b

e 
as

se
ss

ed
 

no
nd

es
tr

uc
tiv

e
ly

. 
o

 
W

he
n 

ex
a
m

pl
es

 o
f 

pr
e
vi

o
us

 s
im

ila
r 

de
te

rio
ra

tio
ns

 a
n
d 

da
ta

 o
n 

th
e
m

 e
xi

st
 a

nd
 t

h
e 

ty
pe

s 
an

d 
ca

us
e
s 

of
 d

et
e
rio

ra
tio

n 
ca

n 
be

 d
et

e
rm

in
e
d 

by
 s

tu
d
yi

ng
 t

he
 r

o
ad

 s
ur

fa
ce

, 
th

e 
st

ud
y 

of
 

st
ru

ct
u
re

 c
an

 b
e
 d

is
p
en

se
d
 w

ith
. 

 
6.

3.
1 

Su
rf

ac
e 

D
et

er
io

ra
tio

ns
 

“D
et

er
io

ra
tio

ns
 

du
e 

to
 

th
e
 

pr
o
pe

rt
ie

s 
of

 
th

e 
su

rf
a
ci

ng
 

co
ur

se
” 

es
se

nt
ia

lly
 

co
nc

e
rn

 
th

e 
se

rv
ic

ea
bi

lit
y 

of
 t
h
os

e
 p

ro
pe

rt
ie

s.
  

T
he

y 
m

e
an

 d
ire

ct
 d

et
er

io
ra

tio
n
 o

f 
th

e 
ro

a
d 

e
nv

iro
nm

e
nt

 i
n
 t

e
rm

s 
of

 r
id

e 
q
ua

lit
y,

 r
o
ad

 s
af

et
y 

a
nd

 u
se

r 
co

m
fo

rt
 t
h
at

 c
ou

ld
 s

ho
rt

e
n 

th
e
 s

er
vi

ce
 li

fe
 o

f 
th

e 
ro

a
d.

 
T

he
se

 d
eg

ra
da

tio
ns

 o
rig

in
at

e 
an

d 
ev

ol
ve

 in
 t
h
e 

su
rf

ac
e 

la
ye

r.
 

6.
3.

1.
1 

Su
rf

ac
e 

D
et

er
io

ra
tio

ns
 

A
. 

L
o

c
al

iz
e

d
 C

ra
ck

s 

T
h
es

e
 a

re
 f

in
e/

ha
irl

in
e 

or
 li

ne
ar

 c
ra

ck
s 

th
at

 a
p
pe

ar
 in

 a
 lo

ca
liz

e
d 

m
a
nn

er
 a

n
d 

o
pe

ni
ng

s 
no

t 
m

or
e 

th
an

 2
 m

m
 w

id
e
. 

A
 l
o
ca

liz
ed

 c
ra

ck
 i
s 

ill
us

tr
at

e
d 

in
 F

ig
ur

e 
6.

1.
a
 a

nd
 b

 b
e
lo

w
. 

S
uc

h 
cr

ac
ks

 c
a
n 

b
e 

tr
an

sv
e
rs

e,
 lo

ng
itu

di
na

l o
r 

o
bl

iq
ue

. 
 

   
  

 
F

ig
u
re

 6
.1

.a
 F

in
e/

H
ai

rli
ne

 C
ra

ck
s 

   
   

  
   

 F
ig

u
re

 6
.1

.b
 L

in
ea

r 
C

ra
ck

s 
 

B
. 

G
a

p
s/

F
a

u
lt

in
g

 

T
h
ey

 a
re

 l
ev

el
 d

iff
e
re

nc
es

 t
h
at

 e
m

er
g
e
 i

n 
co

nt
ac

t 
zo

ne
s 

w
ith

 s
tr

uc
tu

re
s,

 m
os

t 
of

te
n 

al
on

g
 u

nd
er

g
ro

u
nd

 w
or

ks
. 
T

h
ey

 a
re

 il
lu

st
ra

te
d
 in

 F
ig

u
re

 6
.2

 b
e
lo

w
. 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
1

3  
F

al
lin

g 
w

ei
gh

t 
de

fle
ct

om
et

er
. 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S 

 

 

48
 

 
F

ig
u
re

 6
.2

 G
ap

s/
F

au
lti

ng
  

 
C

. 
D

e
fo

rm
at

io
n

s 

C
.1

 
R

u
ts

/R
u

tt
in

g
 

T
h
ey

 
de

si
g
n
at

e,
 

by
 

de
fin

iti
on

1
4
, 

lo
ng

itu
di

na
l 

de
fo

rm
at

io
n
s 

of
 

th
e 

ro
ad

, 
oc

cu
rr

in
g
 

re
g

ul
a
rly

 a
t t

he
 m

os
t f

re
q
ue

nt
 p

oi
nt

 o
f 

pa
ss

ag
e 

of
 t
he

 w
h
ee

ls
 o

f 
th

e 
ve

hi
cl

e
s.

 
T

h
is

 d
ef

o
rm

at
io

n
 i

s 
to

 b
e 

ev
a
lu

at
ed

 i
n 

b
ot

h 
d
ire

ct
io

n
s 

b
ut

 a
t 

b
es

t 
in

 t
he

 t
ra

n
sv

e
rs

e 
di

re
ct

io
n.

 
T

h
er

e
 a

re
 tw

o 
ty

pe
s 

of
 r

ut
s:

 s
m

al
l a

n
d 

la
rg

e 
ra

di
us

. 
F

ig
u
re

 6
.3

 b
et

te
r 

ill
u
st

ra
te

s 
a
 c

as
e
 o

f 
ru

ts
. 

 
F

ig
u
re

 6
.3

 R
ut

s 
/R

ut
tin

g
 

 
C

.2
. 

R
ip

p
li

n
g

 (
C

o
rr

u
g

at
io

n
) 

A
s 

sh
ow

n 
in

 F
ig

u
re

 6
.4

 b
el

ow
, 

 T
hi

s 
re

fe
rs

 t
o 

re
g
ul

ar
 u

n
ev

e
nn

es
s 

w
ith

 a
 r

el
at

iv
el

y 
sh

o
rt

 f
re

aq
u
en

cy
 in

 t
he

 lo
ng

itu
d
in

a
l d

ir
ec

tio
n
 o

f 
th

e 
ro

a
d.

 
T

h
is

 d
ef

o
rm

at
io

n
 i

s 
to

 b
e 

ev
a
lu

at
ed

 i
n 

b
ot

h 
d
ire

ct
io

n
s 

b
ut

 a
t 

b
es

t 
in

 t
he

 t
ra

n
sv

e
rs

e 
di

re
ct

io
n.

 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
1

4  
La

bo
ra

to
ire

 C
en

tr
al

 d
es

 P
on

ts
 e

t 
C

ha
us

sé
es

, 
C

at
al

og
ue

 d
es

 d
ég

ra
da

tio
ns

 d
e 

su
rf

ac
e 

de
s 

ch
au

ss
ée

s,
 m

ét
ho

de
 d

’e
ss

ai
 n

°5
2,

 
m

ar
s 

19
98

.  

A-339



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S 

 

 

49
 

 
F

ig
ur

e 
6.

4 
R

ip
pl

in
g
 /C

or
ru

g
at

io
n
 

 
C

.3
 

S
w

el
li

n
g

 

Lo
ca

liz
ed

 s
w

el
lin

g
 o

n 
th

e 
ro

a
d 

su
rf

a
ci

ng
, 
as

 il
lu

st
ra

te
d
 in

 F
ig

ur
e 

6.
5 

be
lo

w
. 

 
F

ig
u
re

 6
.5

 S
w

el
lin

g
  

 
C

.4
 

S
e

tt
lin

g
/H

o
ll

o
w

 

Lo
ca

liz
ed

 h
o
llo

w
s 

o
n 

 th
e
 r

o
ad

 s
u
rf

ac
in

g
, a

s 
ill

us
tr

a
te

d 
in

 F
ig

ur
e 

6.
6 

b
el

ow
. 

 
F

ig
u
re

 6
.6

 R
oa

d 
S

et
tli

n
g 

/H
o
llo

w
 

 
D

. 
F

lu
s

h
in

g
 /

B
le

e
d

in
g

 
W

he
re

 a
sp

ha
lt 

ris
e
s 

to
 t

he
 t

op
 o

f 
th

e 
su

rf
ac

in
g
 c

ou
rs

e,
 a

s 
ill

us
tr

at
ed

 i
n
 F

ig
ur

e 
6.

7 
b
el

o
w

  

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S 

 

 

50
 

 
F

ig
ur

e 
6
.7

 F
lu

sh
in

g
 /B

le
ed

in
g
 

 
E

. 
S

tr
ip

p
in

g
 a

n
d

 T
ea

ri
n

g
 / 

A
b

ra
s

io
n

 

E
.1

 
F

re
tt

in
g

 /
R

a
ve

li
n

g
 

T
h
is

 r
ef

e
rs

 t
o 

co
n
di

tio
n
s 

in
 w

hi
ch

 a
g
g
re

g
at

e 
be

co
m

es
 s

eg
re

g
at

ed
 in

 t
he

 s
ur

fa
ce

 la
ye

r 
of

 t
h
e 

pa
ve

m
en

t 
a
nd

 t
he

 m
or

ta
l 

ar
e
 s

ep
ar

at
e
d,

 r
es

ul
tin

g
 i

n
 a

 r
ou

g
h
 s

u
rf

a
ce

 ,
 a

s 
ill

u
st

ra
te

d 
in

 F
ig

ur
es

 6
.8

 a
n
d 

6.
9.

 
 

 
F

ig
u
re

 6
.8

 F
re

tt
in

g/
R

a
ve

lin
g 

 

 
F

ig
u
re

 6
.9

 O
th

e
r 

E
xa

m
pl

e 
of

 F
re

tt
in

g/
R

av
el

in
g 

 
E

.2
 

G
la

zi
n

g
/L

o
ss

 o
f 

s
ki

d
 r

es
is

ta
n

c
e 

T
h
is

 r
ef

er
s 

to
 c

on
di

tio
n
s 

in
 w

hi
ch

 t
h
e 

m
o
rt

al
 a

nd
 a

gg
re

g
a
te

 o
f 

th
e
 s

u
rf

a
ce

 b
ec

o
m

e 
sm

oo
th

 d
u
e 

to
 a

b
ra

si
on

, w
ith

 t
he

 s
ur

fa
ce

 te
nd

in
g
 to

 s
lip

pa
g

e.
 

A-340



M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S 

 

 

51
 

 
F

ig
u
re

 6
.1

0 
E

xe
m

p
le

 o
f G

la
zi

ng
 

 
E

.3
 

P
a

tc
h

 S
tr

ip
p

in
g

/E
x

fo
lia

ti
o

n
 

T
h
is

 r
ef

er
s 

to
 t

h
e 

ex
fo

lia
tio

n 
of

 t
h
e 

su
rf

ac
e 

of
 t

h
e 

p
av

em
e
nt

 d
u
e 

to
 a

br
as

io
n
 f

ro
m

 
w

he
e

ls
, 
a
s 

ill
us

tr
a
te

d 
in

 F
ig

ur
e 

6
.1

1 
b
el

ow
. 

 
F

ig
ur

e 
6.

11
 P

at
ch

 S
tr

ip
p
in

g/
E

xf
ol

ia
tio

n
  

 
F

. 
A

g
in

g
 

T
h
is

 r
ef

er
s 

to
 c

o
nd

iti
o
ns

 in
 w

hi
ch

 t
he

 a
sp

ha
lt 

ce
m

en
t 

in
 t

he
 a

sp
h
al

t 
m

ix
tu

re
 h

av
e 

ag
ed

, 
ca

u
si

n
g 

th
e 

te
xt

ur
e 

to
 b

ec
o
m

e 
ro

ug
h.

 A
 c

as
e 

of
 s

u
ch

 w
ea

r 
is

 i
llu

st
ra

te
d 

in
 F

ig
ur

e 
6.

12
 

be
lo

w
. 

 
F

ig
u
re

 6
.1

2 
W

ea
r/

A
g
in

g
 

 
G

. 
P

o
th

o
le

s
  

T
h
is

 
re

fe
rs

 
to

 
sm

a
ll 

h
ol

e
s 

lo
ca

lly
 

de
ve

lo
pe

d
 

o
n 

th
e 

su
rf

ac
e 

of
 

th
e 

pa
ve

m
en

t, 
as

 
ill

u
st

ra
te

d 
in

 F
ig

ur
e 

6.
1
3 

b
el

o
w

. 

M
A

N
U

A
L 

FO
R

 M
A

IN
TE

N
A

N
C

E 
A

N
D

 R
EP

A
IR

 O
F 

A
SP

H
A

LT
 P

A
VE

D
 R

O
A

D
S 

 

 

52
 

 
F

ig
u
re

 6
.1

3 
P

o
th

ol
es

  
 

6.
3.

1.
2 

St
ru

ct
ur

al
 D

et
er

io
ra

tio
ns

  

a)
 G

en
e

ra
li

ze
d

 C
ra

ck
in

g
 (

A
ll

ig
at

o
r 

C
ra

ck
s

) 

A
lli

g
at

or
 c

ra
ck

s 
du

e 
to

 t
he

 d
ev

el
op

m
en

t 
of

 c
ra

ck
s 

as
 m

e
nt

io
ne

d 
in

 6
.3

.1
.1

.A
.  

T
ha

t 
fa

m
ily

 
al

so
 

in
cl

u
de

s 
lin

ea
r 

cr
a
ck

s 
of

 
br

id
ge

 
su

rf
a
ci

ng
, 

th
e 

ca
us

e 
of

 
w

hi
ch

 
is

 
co

nn
e
ct

ed
 w

ith
 th

e
 s

tr
u
ct

u
re

 o
f 
th

e 
de

ck
. T

ha
t l

a
tte

r 
ca

se
 is

 il
lu

st
ra

te
d 

in
 F

ig
ur

e 
6.

1
4.

 
 

 
F

ig
u
re

 6
.1

4 
G

en
er

al
iz

ed
 C

ra
ck

s/
A

lig
at

or
 c

ra
ck

s 
 

 
F

ig
u
re

 6
.1

5 
C

ra
ck

s 
O

bs
er

ve
d
 o

n 
th

e 
D

ec
k 

of
 t
he

 N
'S

E
LE

 B
ri
dg

e 
on

 N
at

io
n
al

 R
ou

te
 1

 
 

b
) 

S
tr

u
ct

u
ra

l d
e

fo
rm

at
io

n
s 

(R
u

ts
, 

D
ep

re
s

si
o

n
s,

 s
u

b
si

d
en

ce
, e

tc
.)

 

T
he

se
 a

re
 d

eg
ra

da
tio

n
s 

th
at

 o
cc

ur
 in

 t
h
e 

lo
w

e
r 

la
ye

rs
 (

th
e
 la

ye
rs

 u
n
de

rly
in

g
 t
he

 s
ur

fa
ci

ng
) 

an
d 

ev
ol

ve
 i

n
 t

he
 s

u
rf

ac
e 

la
ye

r.
 T

h
ey

 a
re

 t
h
us

 m
a
ni

fe
st

ed
 o

n 
th

e 
su

rf
ac

e
 l

ay
er

 i
n 

a 
m

a
nn

e
r 

al
m

os
t 
si

m
ila

r 
to

 t
h
os

e 
of

 t
he

 s
ur

fa
ce

 d
eg

ra
da

tio
ns

 d
es

cr
ib

e
d 

pr
e
vi

ou
sl

y.
 

c)
 P

u
m

p
in

g
  

W
at

er
 c

o
nt

ai
ni

ng
 f
in

e 
pa

rt
ic

le
s 

a
nd

 e
je

ct
ed

 o
nt

o 
th

e 
to

p 
of

 t
he

 s
u
rf

ac
in

g
 a

t 
cr

ac
ks

 o
n 

it.
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F
ig

ur
e 

6
.1

6 
Ill

us
tr

a
tio

n 
of

 t
he

 P
he

no
m

en
on

 o
f 
P

um
p
in

g 
  

6.
4 

O
b

se
rv

at
io

n
 o

f 
S

u
rf

ac
in

g
  

T
o 

pr
e
ci

se
ly

 d
e
te

rm
in

e 
th

e
 r

oa
d 

co
n
di

tio
n
, 

th
er

e
 i

s 
a
 n

e
ed

 t
o
 d

ra
w

 u
p
 a

 c
h
ec

kl
is

t 
of

 t
he

 
im

po
rt

a
nt

 p
oi

n
ts

 a
nd

 m
ak

e 
o
bs

er
va

tio
n
s 

at
 t

h
e 

tim
e 

of
 in

sp
e
ct

io
n 

to
 o

b
ta

in
 o

b
se

rv
at

io
n 

no
te

s 
th

a
t 

ar
e 

as
 o

bj
e
ct

iv
e 

as
 p

o
ss

ib
le

. 
A

n 
e
xa

m
pl

e 
of

 t
he

 k
ey

 p
o
in

ts
 t

o 
b
e 

o
bs

er
ve

d
 i

s 
g

iv
e
n 

in
 

T
ab

le
 6

.2
 b

e
lo

w
.  T
a
bl

e 
6.

2
 D

eg
re

e
 o

f 
S

er
io

u
sn

e
ss

 o
f t

h
e 

D
et

er
io

ra
tio

n
s 

o
n 

a 
P

av
e
d 

R
o
ad

 
(d

e
pe

nd
in

g 
on

 th
e 

ro
a
d 

in
 q

u
es

ti o
n)

 
   T

yp
es

 o
f 

ro
ad

s 

Cracks 

Gaps 

Rutting 

Corrugation 

 Polishing 

Potholes 

R
o

ad
s 

w
it

h
 a

 la
rg

e 
tr

af
fi

c 
v

o
lu

m
e 

(>
3,

0
00

 v
eh

ic
le

s
/d

a
y)

  
○

 
○

 
○

 
○

 
△

 
◎

 

R
o

ad
s 

w
it

h
 a

 lo
w

 t
ra

ff
ic

 
v

o
lu

m
e 

(<
30

0
 v

eh
ic

le
s/

d
a

y)
  

○
 

△
 

―
 

△
 

―
 

◎
 

 
D

e
g
re

e 
of

 im
p
or

ta
n
ce

: ◎
：

H
ig

h 
○

：
M

e
di

um
 △

：
Lo

w
 ―

：
N

/A
 

 N
o

te
: 

T
hi

s 
ta

bl
e 

is
 g

iv
en

 o
n
ly

 f
or

 r
ef

er
en

ce
 a

n
d 

th
e 

in
sp

ec
to

r 
m

u
st

 a
d
ap

t 
it 

to
 t

h
e 

ci
rc

um
st

an
ce

s 
of

 
th

e
 r

oa
d 

in
 q

ue
st

io
n
. 

T
he

 in
fo

rm
at

io
n 

co
nn

ec
te

d 
w

ith
 t

hi
s 

ta
b
le

 is
 a

s 
fo

llo
w

s:
  

o
 

C
ra

ck
s 

th
at

 d
ire

ct
ly

 im
pa

ct
 o

n
 th

e 
du

ra
bi

lit
y 

o
f 
th

e 
ro

a
d 

co
ns

tit
ut

e
 a

 k
ey

 e
le

m
en

t t
o 

b
e 

ob
se

rv
ed

. 
o

 
G

a
ps

 c
au

se
 b

ig
 j

o
lts

 o
f 

ve
hi

cl
e
s 

a
s 

th
ey

 p
as

s 
an

d
 c

a
n 

ca
us

e 
se

rio
us

 a
cc

id
en

ts
, 

p
ar

tic
u
la

rly
 f
or

 t
w

o-
w

he
el

ed
 v

e
hi

cl
e
s.

 
 

T
he

 s
ho

ck
s 

ca
us

ed
 b

y 
ve

hi
cl

e
s 

p
as

si
ng

 o
ve

r 
g
a
ps

 le
a
d 

to
 d

et
e
rio

ra
tio

ns
 in

 t
h
e 

ro
ad

 s
ur

fa
ci

ng
 

o
r 

br
id

g
e 

de
ck

s 
an

d
 o

th
er

 r
oa

d 
ar

ch
ite

ct
ur

al
 s

tr
uc

tu
re

s.
  

T
he

 s
h
oc

ks
 a

ls
o
 g

en
e
ra

te
 n

oi
se

 a
nd

 l
ea

d 
to

 t
he

 r
o
ad

 e
nv

ir
on

m
en

t 
de

te
rio

ra
tin

g
, 

p
ar

tic
u
la

rly
 

in
 r

es
id

e
nt

ia
l z

o
ne

s,
 w

hi
ch

 t
h
er

ef
or

e
 r

eq
ui

re
 th

e 
m

os
t 
at

te
nt

io
n.

  
o

 
O

b
vi

ou
s 

ru
ts

 (
in

cl
u
di

ng
 f

re
tti

ng
/R

av
e
lin

g
, 

et
c.

) 
on

 r
oa

ds
 c

a
n 

le
a
d 

to
 s

pl
as

hi
ng

 a
n
d 

aq
u
ap

la
ni

ng
 a

t 
hi

g
h 

sp
ee

ds
 w

h
en

 i
t 

is
 r

ai
ni

ng
 a

n
d 

ev
en

 s
er

io
us

 a
cc

id
e
nt

s.
 T

h
ey

 
re

q
ui

re
 t

h
e 

u
tm

os
t 

at
te

nt
io

n
 s

in
ce

 t
h
ey

 c
a
n 

le
ad

 t
o
 d

riv
er

s 
lo

si
n
g 

co
n
tr

ol
 o

f 
th

e
ir 

ve
hi

cl
e
s.

 P
o

in
ts

 t
o

 b
e 

o
b

se
rv

ed
 (

no
n-

ex
ha

us
tiv

e
 li

st
)
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o
 

O
b
vi

ou
s 

rip
pl

in
g
/C

or
ru

g
at

io
n 

o
n 

ro
a
ds

 n
ot

 o
nl

y 
de

tr
ac

ts
 f

ro
m

 d
ri
ve

r 
co

m
fo

rt
 b

u
t 

al
so

 l
e
ad

s 
to

 l
o
w

er
 a

dh
es

io
n 

d
ur

in
g 

b
ra

ki
ng

 a
nd

 c
a
us

e
s 

la
te

ra
l 

in
st

ab
ili

ty
, 

w
h
ic

h
 

se
ri
ou

sl
y 

je
op

ar
di

ze
s 

sa
fe

ty
. 

T
he

 s
ho

ck
s 

fr
om

 t
h
at

 c
au

se
 v

ib
ra

tio
n
s 

a
nd

 n
o
is

e
 a

n
d 

ha
ve

 a
 d

am
ag

in
g
 i

m
pa

ct
 o

n 
ro

ad
 s

ur
fa

ci
ng

, 
br

id
g
es

 a
nd

 t
h
e 

ro
a
d 

e
nv

iro
n
m

en
t 

in
 

g
en

er
al

. 
o

 
T

h
e 

d
eg

re
e 

of
 g

la
zi

ng
/p

ol
is

h
in

g
 i

s 
in

di
ca

te
d
 b

y 
a 

sk
id

d
in

g 
fr

ic
tio

n 
co

ef
fic

ie
n
t.
 T

h
e 

lo
w

e
r 

th
e 

sk
id

d
in

g 
fr

ic
tio

n
 c

o
ef

fic
ie

n
t, 

th
e 

lo
ng

er
 t

he
 d

is
ta

nc
e 

ne
ed

ed
 f

o
r 

ve
hi

cl
e
s 

to
 c

om
e
 to

 a
 s

to
p 

an
d 

h
en

ce
 t
he

 le
ss

 s
af

e 
th

e 
ro

ad
 tr

af
fic

. 
o

 
P

ot
ho

le
s 

ha
ve

 a
 s

e
rio

u
s 

im
pa

ct
 o

n 
p
as

si
ng

 a
u
to

m
o
bi

le
s 

an
d
 t

w
o
-w

he
el

e
d 

ve
hi

cl
e
s.

 
P

ar
tic

ul
ar

 a
tt
en

tio
n
 m

us
t 

be
 p

a
id

 t
o 

th
em

 i
n 

in
sp

e
ct

io
n
s 

si
n
ce

 t
he

y 
fr

eq
ue

nt
ly

 
ca

u
se

 t
ra

ff
ic

 s
af

et
y 

pr
ob

le
m

s.
  

  

6.
5 

In
ve

st
ig

at
io

n
 o

f 
R

o
ad

 S
u

rf
ac

e 
T

ec
h
ni

ca
l i

n
sp

e
ct

io
ns

 o
f 

ro
a
ds

 a
re

 p
er

fo
rm

ed
 t
o
 o

bt
ai

n 
in

fo
rm

a
tio

n
 o

n 
th

e 
ro

a
d 

co
nd

iti
o
n,

 t
h
e 

d
et

er
io

ra
tio

n
 o

f 
th

e
 r

oa
d 

su
rf

ac
in

g 
an

d 
its

 c
au

se
s.

 T
h
ey

 t
ak

e
 p

la
ce

 p
er

io
d
ic

a
lly

 o
n
 a

ll 
ro

ad
s 

a
s 

w
e
ll 

a
s 

be
in

g
 p

er
fo

rm
ed

 o
n 

an
 e

xc
ep

tio
n
al

 b
as

is
 w

he
n
 a

no
m

al
ie

s 
e
m

er
g
e.

  
 O

n 
ro

ad
 s

ec
tio

n
s 

w
ith

 u
ni

fo
rm

 c
ha

ra
ct

e
ris

tic
s,

 e
nv

iro
nm

e
nt

al
 c

on
di

tio
n
s,

 s
tr

u
ct

ur
e 

a
nd

 t
ra

ff
ic

 
co

nd
iti

o
ns

, 
th

e 
te

ch
ni

ca
l 

in
sp

e
ct

io
n 

ca
n 

b
e 

lim
ite

d
 t

o 
p
ar

t 
of

 t
h
e 

se
ct

io
n 

an
d
 t

h
e 

do
cu

m
e
nt

s 
a
nd

 r
e
su

lts
 e

xt
ra

p
ol

at
ed

 to
 c

o
ve

r 
th

e 
w

ho
le

 u
ni

fo
rm

 s
ec

tio
n.

 
 (1

) 
C

ra
ck

s 
T

he
 i
nv

es
tig

at
io

n 
of

 c
ra

ck
s 

is
 i
n
di

sp
e
ns

a
bl

e 
fo

r 
un

de
rs

ta
nd

in
g
 t

he
 l
ev

el
 o

f 
d
am

ag
e 

to
 t

he
 

pa
ve

m
en

t, 
a
nd

 
fo

r 
de

te
rm

in
in

g 
th

e 
tim

in
g
, 

m
et

ho
d,

 
a
nd

 
th

ic
kn

e
ss

 
of

 
ov

er
la

y 
an

d/
or

 
re

p
la

ci
n
g
 t

he
 d

am
ag

ed
 a

re
a.

 T
he

y 
m

u
st

 t
h
er

ef
or

e 
be

 m
ea

su
re

d 
w

he
n
 it

 is
 c

on
si

d
er

e
d 

th
at

 
th

e
y 

h
av

e 
sp

re
ad

 e
no

ug
h 

to
 w

a
rr

an
t 
it.

 T
he

 in
ve

st
ig

at
io

n 
of

 c
ra

ck
s 

w
ill

 b
e 

co
n
du

ct
e
d 

at
 t
he

 
en

tir
e 

se
ct

io
n 

by
 e

ve
ry

 1
0
0m

. 
W

he
n
 c

ra
ck

s 
ex

te
nd

 o
ve

r 
th

e 
sa

m
e 

su
rf

a
ce

 o
f 

a
 l

on
g
 

st
re

tc
h 

of
 r

oa
d,

 t
he

 r
e
su

lts
 o

f 
th

e
 in

ve
st

ig
at

io
n 

of
 c

ra
ck

s 
ca

n 
b
e 

su
m

m
ar

iz
e
d 

b
y 

e
ve

ry
 5

00
-

1,
0
00

m
.  

 C
ra

ck
s 

ca
n
 b

e
 m

e
as

ur
ed

 u
si

ng
 e

ith
er

 s
ke

tc
he

s 
or

 a
 r

o
ad

 s
ur

fa
ce

 c
on

di
si

o
n 

su
rv

e
y 

ve
hi

cl
e
 

(c
o
nt

in
uo

u
s 

ph
ot

og
ra

p
hy

 o
r 

cr
ac

km
et

er
).

 
 

Sk
et

ch
in

g 
 

T
he

 r
oa

d
 s

ur
fa

ce
 i

s 
di

vi
d
ed

 i
n
to

 g
rid

s 
w

ith
 s

iz
es

 0
.5

m
 x

 0
.5

m
, 

an
d 

sk
et

ch
e
s 

of
 t

h
e 

co
nd

iti
o
ns

 o
f 

cr
ac

ks
 a

re
 m

ad
e 

fo
r 

ea
ch

 t
ra

ff
ic

 la
ne

. 
W

he
n 

th
e 

re
su

lts
 o

f 
th

e 
cr

a
ck

in
g
 r

at
io

 w
ill

 c
on

ve
rg

e 
w

ith
in

 t
he

 r
an

g
e
 o

f 
se

ve
ra

l p
e
rc

en
t 

of
 

th
e
 f
or

ca
st

ed
 r

at
es

 a
ft
er

 t
h
is

 in
sp

e
ct

io
n
 m

et
h
od

 w
ill

 b
e 

co
n
du

ct
e
d 

re
pe

at
ed

ly
(it

 m
e
an

s 
th

at
 

ea
ch

 i
ns

p
ec

to
r 

h
as

 s
a
m

e
 e

va
lu

at
io

n 
cr

ite
ri
a 

in
 t

he
ir
 m

in
ds

),
 t

he
 a

ve
ra

g
e
 o

f 
th

e
 e

va
lu

at
io

n 
re

su
lts

 b
y 

3
-5

 in
sp

e
ct

or
s’

 d
ir
ec

t 
vi

su
a
l i

n
sp

e
ct

io
n
 c

an
 b

e 
av

ai
la

b
le

 a
s 

th
e 

re
su

lts
.  

  T
he

 r
at

e 
of

 c
ra

ck
in

g
 is

 c
a
lc

ul
a
te

d 
w

ith
 f

or
m

u
la

 6
.1

 b
el

o
w

: 
 

		
		
		
		
		
		
		
		

		
	

	
	1
00
%

 

 (2
) 

G
ap

s 
 

G
ap

s/
F

a
ul

tin
g

 a
re

 t
o 

b
e 

m
e
as

u
re

d 
if 

th
e 

in
sp

ec
to

rs
 f

e
el

s 
jo

lty
 i

n 
th

e
 v

e
hi

cl
e
 d

u
rin

g
 t

he
 

in
sp

ec
tio

n.
 F

a
ul

tin
g

 i
s 

m
e
as

u
re

d
 a

t 
th

e 
de

ep
es

t 
po

in
t 

o
r 

at
 t

h
re

e 
d
iff

er
e
nt

 p
o
in

ts
 i

n 
on

e 
la

ne
, 

w
ith

 m
a
xi

m
um

 v
a
lu

e
 D

 (
m

m
),

 t
ak

e
n 

as
 t

he
 f

au
lt 

va
lu

e
, 

as
 s

h
ow

n 
in

 F
ig

u
re

 6
.1

7.
 T

h
e 

le
ng

th
 o

f 
th

e 
le

ve
lin

g
 c

or
d 

sh
o
ul

d 
be

 1
0m

.  
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D
 

T
he

 a
bi

lit
y 

to
 e

va
lu

a
te

 t
he

 m
e
as

ur
e
d 

va
lu

e
 o

n
 t

he
 b

as
is

 o
f 

a 
jo

lt 
fe

lt 
m

ak
e
s 

it 
po

ss
ib

le
 t

o 
ra

tio
na

liz
e
 in

sp
ec

tio
ns

. 
                  (3

) 
R

ut
tin

g 
an

d 
Fr

et
tin

g/
R

av
el

in
g 

R
ut

s 
ar

e 
m

ea
su

re
d 

b
y 

10
0
 m

 s
tr

et
ch

es
 o

f 
ro

a
d 

fo
r 

ea
ch

 l
an

e
 a

lo
ng

 t
h
e 

in
sp

ec
te

d
 s

ec
tio

n
 

of
 t
he

 r
o
ad

.  
W

he
n 

th
e 

ro
ad

 s
ur

fa
ce

 c
o
nd

iti
o
n 

is
 a

lm
o
st

 s
am

e 
si

tu
at

io
n,

 s
ur

fa
ce

 c
o
nd

iti
o
n 

ca
n
 b

e
 

m
e
as

u
re

d 
by

 
ev

er
y 

50
-1

00
m

 
of

 
a 

ty
p
ic

a
l 

st
re

tc
h 

(s
el

ec
te

d
 
as

 
ar

o
un

d 
1k

m
) 

an
d 

th
e 

av
er

a
g
e 

m
a
xi

m
um

 v
a
lu

es
 m

ea
su

re
d
 a

t 
e
ac

h
 s

e
ct

io
n 

 i
s 

ta
ke

n
 a

s 
th

e 
m

ea
su

re
d
 v

al
ue

 f
or

 
th

e
 in

sp
ec

te
d
 s

tr
et

ch
.  

A
t 

th
e 

se
ct

io
n 

b
ef

o
re

 
in

te
rs

ec
tio

n
, 

a 
st

re
tc

h 
of

 
ro

a
d 

co
rr

e
sp

o
nd

in
g 

to
 
th

e 
se

ct
io

n 
of

 
co

ng
e
st

ed
 t

ra
ff

ic
 (

20
0-

40
0 

m
) 

 d
u
rin

g 
co

ng
e
st

io
ni

s 
to

 b
e
 t

ar
g

et
ed

 f
o
r 

th
e
 i

ns
p
ec

tio
n,

 t
he

 
m

e
as

u
re

m
e
nt

s 
b
ei

ng
 p

er
fo

rm
e
d 

e
ve

ry
 5

0-
10

0 
m

 a
nd

 w
h
er

e
 t

h
e 

a
ve

ra
g
e 

of
 t

h
e 

m
a
xi

m
um

 
va

lu
es

 o
b
ta

in
ed

 f
or

 t
he

 d
iff

er
e
nt

 le
ng

th
s 

is
 t

ak
e
n 

as
 t

he
 v

al
ue

 m
e
as

ur
ed

 f
or

 t
h
at

 s
tr

et
ch

 o
f 

ro
a
d.

 
 

M
et

ho
d 

of
 M

ea
su

re
m

en
t  

D
1 

an
d 

D
2
 a

re
 t

o 
be

 m
ea

su
re

d 
w

ith
 a

 c
or

d 
or

 a
 s

tr
a
ig

ht
 e

dg
e 

pe
rp

e
nd
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 p
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, c
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 c
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 c
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 p
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 p
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 c
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 p
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 c
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 c
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 c
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h
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a
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ra
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g
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u
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R
at
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o
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e
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g
 c
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A
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g 
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a
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l p
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 b
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 r
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ru
ct

io
n

 

 
 

 
 

F
ig

u
re

 6
.2
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M

et
ho

d
s 

ac
co

rd
in

g
 t
o 

C
ra

ck
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a
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e 
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C
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io
n
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d
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al

u
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n

 
o
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d

et
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o
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o
f 
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d

ra
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e 
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u
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s 
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en
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n 
an

d 
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fic
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io
n 
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 c
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m
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ad
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e 

st
ru
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T
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 r
oa

d 
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ai
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g
e 

st
ru
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ur

e
s 
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e 

g
e
ne

ra
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 m
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e 
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 m
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w
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u
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g
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, 
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 c
on
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o
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 c
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m
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 d
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e 
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e
s 
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d 
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r 
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e
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d
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 D
R
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g
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d
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 d
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h
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B

o
x 
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o
 

M
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r 
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te
 b
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l c
ul
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o
 

M
a
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o
 

S
u
m
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. 
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2 
D
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 d
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e 
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ru
ct
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T
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g
 c
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m
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ra
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o
 

C
ra

ck
s 

in
 w

al
ls

; 
o

 
D

is
b
on

de
d 

co
a
tin

g
; 

o
 

D
es

tr
oy

ed
 s

la
b
s;

 
o

 
S

o
lid

 b
lo

ck
s 
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ok

e
n 

or
 r

em
o
ve

d
; 

o
 

S
ch

is
t f

o
lia

tio
n 

of
 r
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e 
a
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re
g

at
e;

 
o

 
W

or
n 

pa
ve

m
en

t; 
o

 
M

or
ta

rs
 d

e
st

ro
ye

d
 b

y 
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 w
a
te
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; 

o
 

In
va

si
on

 b
y 

g
ra

ss
es

, 
sh

ru
b
s,

 b
ra

n
ch

e
s;

 
o

 
E

n
er

g
y 

d
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si
p
at

or
s 

er
od

ed
, 
du

g
, 
or

 d
es

tr
oy

ed
; 

o
 

A
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um
u
la

tio
n
 o

f 
sa

nd
 d

ue
 t
o 

lo
w

 s
p
ee

d;
 

o
 

W
at

er
 o

ve
rf

lo
w

 d
ue

 t
o 

re
d
uc

tio
n 

of
 s

ec
tio

ns
 b

y 
ob

st
a
cl

e
s 

or
 d

ue
 t

o 
w

a
te

r 
a
bo

ve
 t

he
 c

a
pa

ci
ty

 o
f 
g
ut

te
rs
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ar

ri
va

l o
f 
e
xt

er
n
al

 w
a
te
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).

 
 

6.
8.

3 
M

ai
nt

en
an

ce
 o

f r
oa

d 
dr

ai
na

ge
 s

tr
uc

tu
re

s 
W

at
er

 r
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of
f 

fr
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 t
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 p
a
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m
e
nt

 s
ur
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 t
o 

lo
w

 p
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s 
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n 
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lt 
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e 
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 c
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ra
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n
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s 
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) 

an
d 
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 t

h
e 
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 o
f 
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d
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in
g
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 o

f 
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a
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n 
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e
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e
 d
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e 
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n
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f 
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f 
w

at
er

 b
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p
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d 
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 b
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 b
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at
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b
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 c
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p
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 p
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 c

om
p
ro

m
is

e
d 

by
 s

ta
g
n
at

io
n
 o

r 
flo

w
 o

f 
w

a
te

r 
o
n 

th
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at
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 c
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 b
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 d
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 d
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 d
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h
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 p
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 m
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b
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b
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 d
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a
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u
ct
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n
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1
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S
ch

e
d

u
le

d
 M

a
in

te
n

a
n

ce
 

A
 d

ra
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a
g
e 

n
et

w
o
rk

 c
on

si
st

s 
of

 d
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e
nt

 s
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u
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ur
e
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h
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n
g
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n
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iv

e
 r

ol
e 
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 o

ve
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ll 
ef

fic
ie
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y.

 T
h
e 

le
ve

l o
f 

fu
nc

tio
n 

of
 e

ac
h 

st
ru

ct
u
re

 m
us

t 
th

er
ef

or
e 

be
 id

en
tic

a
l. 

F
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 e
xa

m
pl

e,
 

it 
w

ou
ld

 b
e
 f

ut
ile

 t
o 

cl
ea

r 
a
 d

itc
h
 w

ith
o
ut

 w
o
rr

yi
ng

 a
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ut
 t

h
e 

st
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e 
of

 t
h
e 

gr
ip

s 
up

st
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 o

r 
th

e
 c

h
an

ne
ls

 d
ow

n
st
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. 
 T
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 p

e
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di
c 

m
a
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te
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nc
e 

of
 a

 d
ra

in
ag

e 
ne
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o
rk
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t 
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e
: 

o
 

E
xa

m
in

e
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m

 in
 it

s 
en

tir
et

y;
 

o
 

B
e
 s

ch
e
du

le
d
 in
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a
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e.
 

 It
 w

ill
 b

e
 p

o
ss

ib
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 t
o
 t
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e 

th
e
 o

p
po
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u
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ty
 o

f 
th

e
 r

e
ne

w
a
l 

o
f 

th
e
 s
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 p

a
ve

m
en

t 
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o 
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r 
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e 
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h
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e
r 
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e
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l o
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o
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de
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n
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 c
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e
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 c
o
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u
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e
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d 

m
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. 
C

o
rr

ec
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ve
 M

a
in

te
n

an
ce

 
S

om
e
tim

es
, 

h
ow

e
ve

r,
 t

he
 f

u
nc

tio
n 

of
 a

 s
tr

uc
tu

re
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 s
u
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e
nl

y 
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m
p
ro

m
is

ed
 b

y 
an

 a
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id
en

ta
l 

fa
ilu

re
 (
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st

ru
ct

io
ns

 d
ue

 to
 d

ep
os
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 o

f 
m

at
er

ia
ls

, f
o
r 

e
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m
pl

e)
. 

A
ct

io
n
s 

m
us

t 
be

 t
ak

e
n 

w
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ou
t 

de
la

y 
in

 o
rd

e
r 

to
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vo
id

 t
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en
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n
 o

f 
w

at
er
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tr
e
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 a
n
d,

 
a
t 

w
o
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o
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w
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n
 t

h
e 
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m
e
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S

u
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t 
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n
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t 
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 p
la

n
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e 
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e
 m

a
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te
na
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e.

 
 

T
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 m
ai

nt
en

a
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e 
of

 d
ra

in
ag

e 
in
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u
de

s:
 

 
M

a
in

ta
in

in
g

 t
he

 s
tr

u
ct

ur
es

 in
 g

oo
d 

co
nd

iti
o
n;

 
 

Im
pr

o
ve

m
e
nt

 (
if 

ne
ed

ed
) 

of
 f
un

ct
io

n;
 

 
Im

pr
o
ve

m
e
nt

 o
f 
ea

se
 o

f m
ai

nt
en

an
ce

; 
 

E
lim

in
at

io
n 

of
 s

tr
uc

tu
ra

l d
an

g
er

s 
(f

or
 r

oa
d 

us
er

s)
. 

T
o 

p
ro

pe
rl
y 

m
ai

nt
ai

n 
a 

dr
ai

na
g
e 

ne
tw

or
k,

 it
 is

 n
ec

es
sa

ry
 t
o:

 
 

O
rg

an
iz

e 
an

d 
sc

he
du

le
 m

ai
nt

en
an

ce
 t
as

ks
; 

 
O

b
se

rv
e 

of
te

n 
(e

sp
ec

ia
lly

 w
he

n
 it

 r
a
in

s)
; 

 
T

ak
e 

a
ct

io
n 

in
 c

a
se

 o
f 
em

er
g
en

cy
; 

 
D

e
si

g
n 

fa
ci

lit
ie

s 
to

 i
m

pr
ov

e
 f

u
nc

tio
ns

 o
f 

th
e 

ne
tw

o
rk

 (
a 

p
re

lim
in

ar
y 

re
fle

ct
io

n 
is

 a
lw

a
ys

 n
e
ce

ss
ar

y 
to

 v
e
rif

y 
th

e 
re

a
l e

ff
ec

tiv
e
ne

ss
 o

f 
th

e 
pl

an
ne

d
 fa

ci
lit

ie
s)

. 
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7
.1

 
O

ve
rv

ie
w

 

M
a
in

te
n
an

ce
 
of

 a
 r

o
ad

 i
n 

a 
su

st
ai

ne
d 

w
ay

 
re

q
u
ire

s 
re

pa
ir
 o

f 
su

rf
a
ce

 
de

te
rio

ra
tio

n
 a

n
d 

ke
ep

in
g
 o

f 
tr

af
fic

 a
t 
its

 n
or

m
al

 le
ve

l. 
  

It
 a

ls
o
 in

vo
lv

e
s 

th
e
 m

a
in

te
n
an

ce
 o

f 
sa

n
ita

tio
n 

w
or

ks
 a

ss
oc

ia
te

d 
w

ith
 t
h
is

 r
oa

d
. 

M
a
in

te
n
an

ce
 w

o
rk

 m
u
st

 t
he

re
fo

re
 n

ot
 c

on
si

st
 o

f 
re

ha
bi

lit
a
tio

n
 b

ut
 r

at
he

r 
of

 c
a
rr

yi
ng

 o
u
t 

th
e 

e
m

er
g
en

cy
 r

ep
ai

rs
. 

S
om

e
 r

oa
d 

m
ai

nt
en

an
ce

 m
et

ho
ds

 a
nd

 o
pe

ra
tio

ns
 a

re
 p

re
se

nt
ed

 b
e
lo

w
 a

n
d 

th
e
ir 

de
ta

ils
  

a
re

 
g
iv

e
n 

in
 t
he

 T
ab

le
 7

.1
.  

  7.
2 

P
at

ch
in

g
 M

et
h

o
d

  

T
hi

s 
re

fe
rs

 t
o 

a
 m

et
ho

d 
th

a
t 
co

ns
is

ts
 in

 u
rg

en
t 
fil

lin
g
 o

f 
p
ot

ho
le

s,
 g

ap
s 

an
d 

ot
he

r 
cr

ac
ks

 o
r 

lo
ca

l s
ub

si
de

n
ce

 w
ith

 s
u
rf

a
ci

n
g 

m
a
te

ri
al

s.
 

7.
2.

1 
Pa

tc
hi

ng
 w

ith
 H

ot
 m

ix
 

T
hi

s 
im

po
rt

an
t 

m
e
th

od
, 

w
h
ic

h 
us

e
s 

h
ot

 s
ur

fa
ci

ng
 c

ha
ra

ct
er

iz
ed

 b
y 

g
oo

d 
a
dh

es
io

n
 t

o 
th

e 
p
re

e
xi

st
in

g
 s

u
rf

ac
in

g
 a

nd
 b

y 
du

ra
b
ili

ty
 a

n
d 

ex
ce

lle
nt

 s
ta

bi
lit

y,
 is

 p
ar

tic
u
la

rly
 s

ui
ta

bl
e 

fo
r 

ro
a
ds

 
w

ith
 h

ea
vy

 t
ru

ck
 tr

af
fic

. 
 

S
uc

h
 a

 p
at

ch
w

o
rk

 m
et

ho
d 

m
ak

e
s 

it 
p
os

si
b
le

 t
o 

u
se

 a
 r

e
la

tiv
e
ly

 s
m

al
l 

vo
lu

m
e
 o

f 
su

rf
ac

in
g
 

m
a
te

ri
al

s 
w

he
n
 a

n
d 

w
he

re
 m

os
t 

n
ee

de
d.

 H
o
w

ev
e
r,

 h
ot

 s
ur

fa
ci

ng
 m

at
er

ia
ls

 o
ft
e
n 

ar
e 

su
bj

ec
t 

to
 

co
n
si

de
ra

b
le

 
d
ec

lin
e 

in
 

te
m

p
er

at
ur

e,
 

w
h
ic

h
 

m
us

t 
be

 
av

oi
de

d 
by

 
us

e
 

of
 

m
ea

ns
 

of
 

m
a
in

ta
in

in
g 

th
e 

te
m

pe
ra

tu
re

, p
ar

tic
ul

ar
ly

 c
on

ta
in

er
 (

th
er

m
os

) 
ve

hi
cl

e
s 

or
 t
ar

p
au

lin
s.

 

7.
2.

2 
Pa

tc
hi

ng
 w

ith
 C

ol
d 

M
ix

 

T
hi

s 
m

et
ho

d 
is

 c
h
ar

a
ct

er
iz

e
d 

b
y 

u
se

 o
f 

am
b
ie

nt
-t

em
p
er

a
tu

re
 s

u
rf

a
ci

n
g,

 w
hi

ch
 i

s 
e
as

y 
to

 
tr

an
sp

or
t 

a
nd

 s
to

re
. 

H
ow

e
ve

r,
 c

ol
d 

su
rf

a
ci

ng
 l

a
ck

s 
st

ab
ili

ty
 a

nd
 i

ni
tia

l 
st

re
ng

th
, 

an
d 

th
a
t 

m
ak

es
 a

 s
h
or

t c
u
rin

g 
pe

rio
d
 n

ec
e
ss

ar
y.

  
  7.

3 
F

il
lin

g
 o

f 
C

ra
ck

s 

T
hi

s 
is

 a
 r

ep
ai

r 
m

et
h

od
 c

on
si

st
in

g 
in

 f
ill

in
g 

w
id

e 
cr

ac
ks

 o
r 

re
fle

ct
io

n 
cr

ac
ki

ng
 th

at
 c

an
 a

pp
ea

r 
on

 a
 

bi
tu

m
in

ou
s 

su
rf

ac
in

g
 c

ou
rs

e 
on

 to
p 

of
 a

 c
em

en
t c

on
cr

et
e 

co
ur

se
.  

  7.
4 

S
u

rf
ac

e 
T

re
at

m
en

t 

In
 c

a
se

 o
f 

lo
ca

l 
oc

cu
rr

en
ce

 o
f 

cr
a
ck

s,
 d

ef
o
rm

at
io

n
s 

(r
ut

s,
 t

ra
ns

ve
rs

e
 s

ub
si

de
nc

e
),

 t
ea

rs
 o

r 
co

lla
p
si

n
g
 (

fr
et

tin
g
, 

st
rip

pi
ng

, 
w

ea
r)

 a
 t

h
in

 s
ur

fa
ci

ng
 l

a
ye

r 
of

 l
e
ss

 t
ha

n 
2.

5
 c

m
 i

s 
ap

pl
ie

d 
o
n 

th
e
 s

ur
fa

ci
ng

 a
lr
ea

d
y 

in
 p

la
ce

.  

W
he

n
 i

f 
it’

s 
d
on

e
 b

ef
or

e 
th

e 
ra

in
y 

se
a
so

n,
 s

u
ch

 t
re

at
m

e
nt

 m
ak

es
 i

t 
po

ss
ib

le
 t

o
 k

e
ep

 t
h
e 

su
rf

a
ce

 in
 g

o
od

 c
on

di
tio

n 
a
nd

 c
o
ns

tit
ut

es
 a

 p
ar

tic
ul

ar
ly

 e
ff
e
ct

iv
e
 p

re
ve

n
tiv

e
 m

e
as

u
re

. 
 

In
 t

h
e 

ca
se

 w
h
er

e
 t

he
 r

o
ug

hn
es

s 
de

cr
ea

se
s,

 i
t 

is
 a

d
vi

sa
b
le

 t
o 

p
ro

ce
ed

 w
ith

 n
ai

lin
g
, 

by
 

p
ro

vi
d
in

g
 a

 c
ar

p
et

 o
f 
ro

ug
h 

a
sp

h
al

t 
w

ith
 t
he

 0
/1

4 
fo

r 
e
xa

m
p
le

. 
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S
ur

fa
ce

 tr
e
at

m
e
nt

 c
an

 b
e
 im

pl
em

e
nt

ed
 a

cc
o
rd

in
g 

to
  t

he
 fo

llo
w

in
g
 m

et
ho

d
s:

  
o

 
S

ea
lin

g
 o

r 
re

in
fo

rc
e
d 

su
rf

a
ci

n
g 

la
ye

r 
 

o
 

O
ve

rl
ay

in
g
 

o
 

V
er

y 
lig

h
t 
b
itu

m
e
n 

co
at

in
g
 

 
i)

 
S

ea
li

n
g

 o
r 

re
in

fo
rc

ed
 s

u
rf

ac
in

g
 l

a
ye

r 

T
hi

s 
m

e
th

od
 c

on
si

st
s 

in
 c

ov
er

in
g
 t

he
 r

oa
d 

su
rf

ac
e 

w
ith

 b
itu

m
in

ou
s 

m
at

er
ia

ls
, 

co
ve

re
d 

  
 

su
bs

e
q
ue

nt
ly

 w
ith

 s
an

d 
or

 g
ra

ve
l. 

T
hi

s 
op

er
at

io
n 

ca
n 

be
 r

e
pe

at
e
d 

o
nc

e 
or

 m
or

e
 t
ha

n 
on

ce
 

to
 o

bt
a
in

 a
 th

ic
ke

r 
la

ye
r 

ca
lle

d
 “

re
in

fo
rc

e
d 

su
rf

ac
in

g
”.

  
 T

hi
s 

m
et

ho
d 

sh
ou

ld
 n

ot
 b

e
 u

se
d 

w
he

n 
th

e
 t

e
m

pe
ra

tu
re

 c
o
ul

d 
dr

o
p 

b
el

ow
 1

0 
° 

C
 o

r 
w

he
n
 

th
e
re

 m
ig

ht
 h

a
ve

 r
ai

n.
  

 ii)
 

O
ve

rl
a

yi
n

g
 

 
T

hi
s 

su
rf

ac
e
 t
re

a
tm

e
nt

 m
e
th

od
 c

on
si

st
s 

in
 c

ov
er

in
g
 th

e
 r

o
ad

 s
ur

fa
ce

 in
 p

la
ce

 w
ith

 a
 t

h
in

 (
3 

cm
) 

la
ye

r 
of

 h
ot

 s
ur

fa
ci

ng
 m

at
e
ria

ls
. T

hi
s 

m
e
th

od
 m

ak
es

 t
he

 r
o
ad

  r
e
op

en
  v

er
y 

so
on

.  
 

iii
) 

V
er

y 
li

g
h

t 
b

it
u

m
en

 c
o

at
in

g
 

 T
hi

s 
m

et
ho

d 
co

n
si

st
s 

in
 c

ov
er

in
g 

th
e
 r

o
ad

 s
u
rf

a
ce

 w
ith

 a
 t

h
in

 l
ay

er
 o

f 
d
ilu

te
d
 a

sp
h
al

t 
em

ul
si

o
n 

to
 f

ill
 
sm

a
ll 

cr
ac

ks
 
or

 
ho

le
s 

on
 t

he
 r

oa
d 

su
rf

a
ce

 
an

d 
m

ak
es

 i
t 

po
ss

ib
le

 t
o 

re
n
ov

at
e 

ag
ed

 a
sp

ha
lt 

ro
a
ds

. 
 F

or
 t
he

 im
pl

em
en

ta
tio

n
, u

se
 a

 d
os

ag
e
 o

f 
0.

5 
- 

0.
80

 li
te

rs
 o

f 
em

u
ls

io
n
 p

er
 m

².
 

It 
is

 r
ec

om
m

en
de

d 
to

 o
pe

n 
th

e 
ro

a
d 

to
 tr

af
fic

 o
ne

 (
1)

 t
o 

tw
o
 (

2
) 

ho
ur

s 
af

te
r 

im
pl

em
e
nt

at
io

n
. 

  7.
5 

R
ec

o
n

st
ru

ct
io

n
 p

ar
ti

el
le

 

W
he

n
 it

 is
 n

o
t 

p
os

si
bl

e 
to

 d
o
 r

e
pa

ir 
w

or
k 

by
 o

th
er

 m
et

h
od

s 
b
ec

a
us

e 
of

 m
aj

or
 d

et
e
rio

ra
tio

n 
of

 
th

e
 r

o
ad

 s
ur

fa
ce

 in
 p

la
ce

, 
th

e 
p
ar

tia
l r

ec
on

st
ru

ct
io

n 
of

 t
he

 s
ur

fa
ci

ng
 c

o
ur

se
, 
th

e 
bi

nd
er

 c
ou

rs
e 

a
nd

 p
os

si
bl

y 
al

so
 t
h
e 

ba
se

 c
o
ur

se
 is

 u
n
de

rt
ak

e
n 

by
 a

 m
e
th

od
 c

lo
se

 t
o 

th
os

e 
of

 r
ec

o
nd

iti
on

in
g
.  

 T
hi

s 
m

et
ho

d 
is

 o
n
e 

of
 t

h
e 

m
os

t 
co

st
ly

 o
n
e 

fo
r 

th
e 

na
tio

na
l 

b
ud

g
et

, 
th

er
ef

or
e
 i

t 
h
as

 t
o 

b
e 

se
le

ct
ed

  
af

te
r 

ve
ry

 d
et

ai
le

d
 s

tu
dy

 o
f 

th
e 

d
et

er
io

ra
tio

n 
st

at
u
s 

an
d 

ca
us

es
 b

ef
or

e
 t

hi
s 

m
et

ho
d 

p
ut

 in
to

 a
ct

io
n.

  
  7.

6 
T

re
at

m
en

t 
o

f 
F

lu
sh

in
g

 

F
o
r 

ro
ad

s 
w

ith
 v

is
ib

le
 s

ig
ns

 o
f f

lu
sh

in
g
, 
dr

y 
g
ra

ve
l c

an
 b

e
 s

pr
e
ad

, f
ol

lo
w

ed
 b

y 
co

m
pa

ct
in

g
 b

y 
ro

lle
r 

in
 o

rd
er

 to
 r

es
to

re
 t
he

 r
o
ad

’s
 a

d
he

si
o
n.

  

T
he

 g
ra

ve
l c

an
 b

e 
as

p
ha

lt 
pr

e
co

at
e
d 

fo
r 

g
re

a
te

r 
ef

fe
ct

iv
en

es
s.

  
T

ab
le

 7
 b

e
lo

w
 d

es
cr

ib
e
s 

th
e
 a

bo
ve

 m
et

ho
ds

 f
or

 d
iff

er
e
nt

 k
in

ds
 o

f 
th

e 
de

te
rio

ra
tio

n
 s

ta
tu

s.
 

 
T

a
bl

e 
7.

1
 D

es
cr

ip
tio

n
 o

f 
th

e 
M

ai
nt

en
an

ce
 M

e
th

od
s 
 

N
o

. 
M

ai
n

te
n

an
ce

 
m

et
h

o
d

 
H

o
w

 t
o

 w
o

rk
 

M
at

er
ia

ls
 

E
q

u
ip

m
en

t 

7.
1.

1
 

P
o

in
ts

-i
n

-
ti

m
e 

m
et

h
o

d
 

w
it

h
 h

o
t 

i) 
M

ar
ki

ng
 

ou
t 

(f
ix

in
g 

th
e

 
lo

ca
tio

n 
of

) 
th

e 
zo

ne
 

to
 

be
 

o
 

C
la

ss
 6

0
/7

0 
bi

tu
m

en
; 

o
 

0/
10

 o
r 

0/
1

4 

o
 C

on
cr

e
te

 s
a

w
;

o
 J

ac
kh

am
m

e
r 

w
ith
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su
rf

ac
in

g
  

 
tr

ea
te

d;
 

ii)
 

T
ra

ci
ng

 
th

e
 

re
ct

a
ng

ul
ar

 
ge

om
et

ric
 f

or
m

s 
w

ith
 a

 w
h

ite
 

pa
in

t 
b

y 
us

in
g 

a 
ba

tte
n 

a
nd

 
sq

ua
re

; 

R
em

ar
ks

: 
C

ar
e 

is
 to

 b
e 

ta
ke

n 
to

 
en

su
re

 th
at

 t
he

 s
id

es
 a

re
 p

ar
al

le
l 

or
 p

er
pe

nd
ic

ul
ar

 t
o 

th
e 

ax
is

 o
f 

th
e 

ro
a

d.
 It

 is
 a

ls
o 

ne
ce

ss
ar

y 
to

 
ha

ve
 a

n 
ex

te
ns

io
n

 o
f a

b
ou

t 
20

 
cm

 b
ey

on
d 

e
ac

h 
en

d
 o

f 
th

e 
zo

ne
 

th
at

 is
 a

ct
ua

lly
 a

ff
ec

te
d.

  

iii
) 

S
tr

ip
pi

ng
 

of
 

th
e

 
zo

n
e 

in
 

qu
es

tio
n

 b
y 

us
in

g 
a 

sa
w

 o
r 

a
 

ja
ck

ha
m

m
er

; 

iv
) 

R
em

ov
al

 o
f 

th
e 

m
at

e
ria

ls
 o

f 
th

e 
d

et
er

io
ra

te
d 

zo
ne

 f
or

 t
he

 
re

qu
ire

d 
d

ep
th

; 

v)
 

E
lim

in
at

io
n 

o
f 

an
y 

de
br

is
 o

r 
m

ud
 

in
si

de
 

or
 

ar
ou

n
d 

th
e

 
ex

ca
va

tio
n;

 

R
em

ar
ks

:P
ar

tic
ul

a
r 

at
te

nt
io

n 
is

 
to

 
be

 
pa

id
 

to
 

th
e

 
w

al
ls

, 
w

hi
ch

 
m

us
t 

re
m

ai
n 

ve
rt

ic
a

l, 
a

nd
 t

o
 t

h
e

 
su

rf
ac

e 
of

 
th

e 
b

ot
to

m
 

of
 

th
e 

ex
ca

va
tio

n
, 

w
hi

ch
 

m
u

st
 

b
e

 
re

la
tiv

el
y 

h
or

iz
on

ta
l a
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t.

 

vi
) 

C
om
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in
g 
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e 

b
ot
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; 

R
em

ar
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e 

w
al

ls
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e 

w
e
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 c
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 d
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m
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t  

vi
i) 

R
ef
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e
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h 
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th

e
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a
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d 
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w
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 t
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e 

ch
ar

ac
te

ris
tic

s 
as
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e
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; 

vi
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  C
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g
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nk
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g 
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e 
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 c
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e 

if 
ne
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ix
) 
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n 

of
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e 
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ur
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nd

 t
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a
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; 

x)
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yi
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g 
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f t
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r 
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; 
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) 
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ef
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g 
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g.
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xi
i) 

C
om
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b

y 
w
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m
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m
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. 
In

 
ca

se
 

of
 

co
at

in
g;

 
o

 
0/

1 
cu

tb
ac

k 
fo

r 
im

pr
eg

na
tio

n 
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y.

 

  

co
m

pr
es

so
r;

 
o
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o
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; 

o
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o
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p 
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o
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at
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o
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o

 M
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i d
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1
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. 
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th
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 d
e

ep
er

 t
h

an
 7

 c
m
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pl
y 
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o

 s
e

pa
ra

te
 la

ye
rs

; 

xi
ii)

 R
eo

p
en

 
th

e 
ro

ad
 

to
 

tr
af

fic
 

af
te

r 
th

e 
ro

a
d 

su
rf
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e 

h
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7.
1.

2
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o

in
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-i
n

-
ti

m
e 
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et
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o

d
 

w
it

h
 c

o
ld

 
su

rf
ac

in
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T
he

 o
rd

er
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f 
pr
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ed

ur
e

 c
an
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e

 
th

e 
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m
e
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r 
ho

t 
su
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ac

in
g,
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t 
it 

m
us

t 
be

 
ta

ke
n 

in
to
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ns
id

er
in

g 
th

e 
fo

llo
w

in
g 

p
oi

nt
s:

 
 i) 

T
o 

st
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ili
ze

 t
h

e 
co

ld
 s

ur
fa

ci
ng

, 
it 

m
us

t 
lo

se
 

its
 

m
oi

st
ur

e 
an

d
 

th
e

 s
o

lv
en

ts
 th

at
 it

 c
on

ta
in

s.
  

ii)
 F
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ce

le
ra

tio
n 

of
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ev
ap

o
ra

tio
n,

 a
fte

r 
ha

vi
n

g 
be

e
n

 
le

ve
le

d
, 

th
e 

su
rf

ac
in

g 
m

u
st

 b
e
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d 
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 t
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m
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a

ir 
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d
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e
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r 
a 
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ic
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f 
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e,
 i.

e.
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bo
ut

 fo
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ei

g
ht
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48

) 
ho
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 6

0-
7
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m

en
 

o
 

E
m
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m
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f 

60
-6
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S
am

e 
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 f
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ac

in
g 

7.
2.

 
F
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in

g
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f 
C

ra
c

ks
1

6  
 

i) 
O

p
en

in
g 

of
 th

e 
cr

ac
ks

; 
ii)

 C
le

a
ni

ng
 

of
 

th
e

 
in

si
de

 
of

 
th

e
 

cr
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ks
 

b
y 
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m

pr
es

se
d

 
ai

r 
to

 
el
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e

 d
ep

o
si

ts
 o

r 
m
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nd
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y 

de
b
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 f

ro
m

 d
et

er
io

ra
tio

n;
 

 
iii

) 
D

ry
in

g
 o

ut
 o

f 
th

e
 w

et
 p

ar
ts

; 
iv

) 
F

ill
in

g 
w

ith
 a
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ea

lin
g

 c
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tin
g
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 s
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liq
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d 
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t 
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m
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s 
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u
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n 
m
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w
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) 

A
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lt 
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r 
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 a
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A
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t 
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m
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so

r 

 

7.
3.

 
S

u
rf

ac
e 

T
re

at
m

en
t 

F
ol

lo
w

 s
te

ps
 v

iii
 to

 x
iii

 o
f 7

.1
.1
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o
ve

. 
H

o
w

e
ve

r,
 th

is
 ti

m
e 
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os

e 
op

er
at

io
ns

 a
re

 a
pp

lie
d 

on
 t

he
 

ex
is

tin
g 

su
rf

ac
e 

co
u

rs
e.

 
i) 

C
le

an
in

g 
an

d 
sp
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kl

in
g 

if 
ne

ce
ss

ar
y 

ii)
 A

pp
lic

at
io

n
 

of
 

th
e 
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nd

er
 

co
at

in
g 

iii
) 

La
yi

n
g 

of
 

th
e 

su
rf

ac
in

g.
 

Le
ve

lin
g

 
m

us
t 

be
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m
pl
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d 
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ep
in

g 
a
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rp
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s 
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 m
at

er
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ut
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e
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in
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n

d 
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e 
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rf
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in
g 

m
us

t 
be

 
le

ss
 

th
an

 
1 
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af
te

r 
co

m
pa

ct
in

g.
 

iv
) 

C
om

pa
ct

in
g 

b
y 

w
at

er
-j
et

 
co

m
pa

ct
or

 
or

 
m

an
ua

l 
co

m
pa

ct
or

  
v)

 
R

eo
p

en
in

g 
of

 
th

e 
ro

a
d 

to
 

tr
af

fic
 a

ft
er

 t
he

 r
oa

d 
su

rf
ac

e 
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s 
re

ac
he

d
 

to
 

am
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en
t 

te
m

pe
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tu
re
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S
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e 
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1.
1
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o
 

P
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in
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im
e 

tr
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o

 
S

ho
ve
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S
tr

ee
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in
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 7.

7 
M

ai
n

te
n

an
ce

 m
et

h
o

d
s 

fo
r 

ro
ad

 d
ra

in
ag

e 
st

ru
ct

u
re

s 

M
a
in

te
na

nc
e
 w

o
rk

 c
on

si
st

s 
of

 t
he

 f
ol

lo
w

in
g
 o

pe
ra

tio
ns

: 

 
C

le
a
rin

g
 d

itc
he

s;
 

 
R

e
po

in
tin

g
 jo

in
ts

 in
 m

a
so

nr
y 

w
al

ls
; 

 
R

e
m

ov
al

 o
f 
sh

ru
bs

, b
ra

nc
he

s;
 

 
R

e
pa

ir 
of

 b
ox

 c
ul

ve
rt

 s
la

bs
, 
d
itc

h
es

, 
an

d 
m

a
in

s;
 

 
R

e
pl

ac
e
m

en
t 
of

 b
ro

ke
n 

p
la

te
s 

a
nd

 b
lo

ck
s;

 
 

P
re

ve
n
tin

g
 t
he

 a
rr

iv
al

 o
f 
u
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ed
 e
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e
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al
 w

at
er

. 
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 c

le
a
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g
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f 
d
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he
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p
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 c
le
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g
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e
d 
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 c
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ct
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s 
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e
 d
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h
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 n
o
t 

a 
g
en

e
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l 
d
ee

pe
ni

ng
. 

In
 t
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s 
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e
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, 
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g
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w
o
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u
lta

n
eo
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o
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e
ct

iv
e
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M

a
in

ta
in

 t
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 w
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 s

tr
e
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: 
‐ 

C
lo

se
 t

o
 t
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ni
tia

l 
sh

ap
e 

(e
xc

e
pt
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o 

te
m

po
ra

ril
y 
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or

e 
th

e
 w

a
te

r:
 d

itc
h 
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r 

ke
ep

in
g
 s

to
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a
te

r)
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‐ 
O

n
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u
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r 
sl

o
pe

 (
e
xc

e
pt

 to
 c

h
an

g
e 

th
e 

flo
w
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pe

e
d)

. 
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a
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w
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a
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 d
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s 

m
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t 
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e
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ac
u
at
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a
ll 
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h
e 

w
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m

us
t 
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 b
e 
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o
w
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d 
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n 
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y 
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 p
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e
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d 

g
ra
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e
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 d
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w
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e 
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e 
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f 
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 c
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 c
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h
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d 
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g
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n
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n
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a
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1
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C
le

a
n

in
g

 o
f 

st
ru

ct
u

re
s 

T
he

 c
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a
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ng
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f 
ba

rr
el
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u
lv

er
ts

 a
n
d 

b
ox

 c
ul

ve
rt

s 
in

cl
u
de

s 
th

e 
re

m
o
va

l 
a
nd
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is

po
sa

l 
of

 
ve

g
e
ta

tio
n
 a

nd
 m

at
e
ria

ls
 o

b
st

ru
ct

in
g
 t

he
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io
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 t

he
 b

a
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el
 c
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ve

rt
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ox
 c

u
lv

er
ts
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w
e
ll 
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 t

he
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o
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ct
io

n 
w
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rk
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tr
e
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n
d 
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e 

o
ut
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w
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tr
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m
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o
ve

r 
a 

le
ng

th
 e

q
ua

l t
o
 1

0 
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e
s 

th
e 

in
ne

r 
di
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e
te

r 
of

 t
he

 b
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re
l c
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ve

rt
s 

or
 t

he
 in

ne
r 

h
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g
ht
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f 

th
e 

bo
x 

cu
lv

e
rt
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A

ll 
of

 
th

e 
ve

g
e
ta

l w
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te
s 

sh
al

l b
e 

ca
re
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lly

 r
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o
ve

d 
a
nd

 e
va

cu
a
te

d 
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 d
e
si

g
n
at

e
d 

ar
e
as

 in
 o

rd
er
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 b
ur

n 
th

em
 s

af
el

y.
 T
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 d

is
p
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e
d 

m
at

er
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 s
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ll 

no
t 

in
te

rf
e
re

 w
ith

 t
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o
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al
 f

lo
w

 o
f 

w
a
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r 
a
nd

 s
h
al

l b
e
 le

ve
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d
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 2
. 

C
le

a
ri

n
g

 o
f 

d
ra

in
a

g
e 

T
he

 e
nt
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 e
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g
 d
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a
g
e 
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e
m
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h
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l 
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 c
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a
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d
 o

f 
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p
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r 
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a
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d 
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e
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ru
ct
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. 
T
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ru

b 
a
nd

 
tr

a
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a
ll 
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e
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a
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d 
to
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e 
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p
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s 
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d 
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 t
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n
g
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 T
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 c
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 t
he
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s 
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 s
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a
ll 
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ct
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n
s 
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e
r 
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e 

p
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t m
a
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f s

p
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l m

e
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s 
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h
er

s.
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D
e

m
o
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n
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f 
m
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o

n
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A

 l
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g
e 

p
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t 
of

 l
o
ng

itu
d
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 d
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in
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e 
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u
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s 
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l 

b
e 

d
em

o
lis

he
d 

to
 m

ak
e
 r

o
om

 f
or

 
b
et

te
r-

si
ze

d
 s

tr
uc

tu
re

s.
 S

om
e
 p

re
se

rv
e
d 

d
itc

he
s,

 a
ft

er
 c

le
ar

in
g

, 
w

ill
 b

e 
re

pa
ire

d 
o
r 

co
at

ed
 

w
ith

 m
o
rt

a
r 

on
 t

h
ei

r 
in

ne
r 

w
a
lls

 t
o 

im
pr

o
ve

 t
he

 r
ou

g
hn

es
s 

co
ef

fic
ie

n
t. 

T
he

 d
em

ol
iti

o
n 

p
ro

d
uc

ts
 s

ha
ll 

b
e 

ev
ac

u
at

ed
 to

 a
 d

is
po

sa
l p

la
ce

. 
 A

ft
er

 t
h
es

e 
op

er
a
tio

n
s,

 n
o
 c

o
un

te
r-

sl
op

e 
or

 o
bs

ta
cl

e
s 

to
 t
he

 f
lo

w
 o

f 
w

at
er

 s
ha

ll 
re

m
ai

n.
 T

h
e 

co
nn

ec
tio

ns
 b

et
w

ee
n 

sh
a
pe

s 
of

 d
iff

e
re

nt
 ty

pe
s 

an
d
 b

et
w

ee
n 

di
tc

h
es

 a
nd

 b
ar

re
l c

ul
ve

rt
s 

o
r 

in
le

ts
 s

h
al

l b
e
 e

xe
cu

te
d 

pa
rt

ic
u
la

rl
y 

ca
re

fu
lly
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8
.1

 
O

ve
rv

ie
w

 

R
eh

ab
ili

ta
tio

n 
m

e
th

od
s 

ar
e
 i

nt
en

de
d
 t

o 
ex

te
nd

 t
h
e 

se
rv

ic
e 

lif
e 

of
 r

o
ad

s 
an

d 
ca

n 
co

m
pr

is
e 

m
e
an

s 
of

 r
ei

nf
or

ci
ng

 o
r 

re
co

ns
tr

uc
tin

g
 th

e 
ro

ad
. 

 O
ve

rla
y 

is
 c

ar
ri
ed

 o
u
t 

p
ar

tic
u
la

rly
 w

he
n 

co
n
si

de
ra

bl
e 

de
te

rio
ra

tio
n 

is
 v

is
ib

le
 o

n
 t

h
e 

ro
ad

 
su

rf
a
ce

 a
n
d 

ur
g
en

t 
re

pa
ir 

th
er

e
of

 a
t 

po
in

ts
 w

ou
ld

 n
ot

 p
re

ve
nt

 g
e
ne

ra
l 
fu

tu
re

 d
et

e
rio

ra
tio

n 
or

 
th

e
 th

ic
kn

es
s 

of
 t
he

 r
oa

d 
su

rf
a
ce

 is
 n

ot
 s

uf
fic

ie
n
t t

o
 b

ea
r 

p
os

si
bl

e 
in

cr
ea

se
 in

 t
ra

ff
ic

. 
 R

ec
o
ns

tr
uc

tio
n
 is

 o
ft
en

 u
n
de

rt
ak

en
 w

he
n 

th
e 

ro
a
d 

ha
s 

su
ffe

re
d 

m
aj

o
r 

de
te

ri
or

a
tio

n
 a

nd
 o

th
er

 
m

e
th

od
s 

w
ou

ld
 n

ot
 e

ns
ur

e 
th

a
t i

t 
w

ill
 b

e
 in

 g
oo

d 
co

n
di

tio
n
. 

 A
s 

a 
g

en
er

a
l 

ru
le

, 
a 

d
ec

is
io

n
 i

s 
m

a
de

 r
eg

ar
d
in

g
 r

ei
nf

or
ce

m
en

t 
or

 r
ec

o
ns

tr
u
ct

io
n,

 b
a
se

d 
on

 
th

e
 r

e
su

lts
 o

f 
d
ef

le
ct

io
n 

te
st

s 
ca

rr
ie

d 
ou

t 
in

 s
itu

 a
nd

 t
h
e 

C
B

R
 i

n
de

x 
of

 t
he

 s
tr

u
ct

ur
e,

 b
o
th

 o
f 

w
h
ic

h 
ar

e
 a

ss
o
ci

a
te

d 
w

ith
 v

is
ua

l i
n
sp

e
ct

io
n 

of
 t
h
e 

ro
ad

 a
nd

 t
ra

ff
ic

 s
tu

d
ie

s.
 

 In
 c

er
ta

in
 c

as
es

, 
it 

is
 i

m
po

rt
an

t 
to

 w
id

e
n 

th
e 

ro
ad

 t
o
 a

cc
om

m
o
da

te
 a

 p
os

si
b
le

 i
n
cr

ea
se

 i
n
 

tr
af

fic
, 
to

 im
pr

ov
e 

th
e 

d
is

tr
ib

ut
io

n 
of

 lo
ad

s 
an

d 
fa

ci
lit

at
e
 t
h
e 

tr
af

fic
 f
lo

w
. 

 8
.2

 
O

ve
rl

a
y 

R
ei

nf
or

ci
ng

 a
 r

oa
d 

in
vo

lv
es

 r
e
ha

bi
lit

a
tin

g
 t

he
 r

oa
d
, 

w
hi

ch
 m

ay
 i

nc
lu

d
e 

la
yi

n
g
 a

 b
a
se

 c
ou

rs
e 

b
ut

 c
e
nt

e
rs

 o
n 

a
 b

itu
m

in
o
us

 s
ur

fa
ci

ng
 c

ou
rs

e 
(w

h
ic

h 
m

a
y 

al
so

 b
e 

a 
co

at
in

g
).

 
 R

ei
nf

or
ci

ng
 a

 r
oa

d 
a
llo

w
s 

on
e 

or
 m

or
e 

su
rf

a
ce

 a
nd

/o
r 

st
ru

ct
u
ra

l 
de

fe
ct

s 
to

 b
e
 r

em
e
di

ed
, 

as
 

w
e
ll 

as
 a

da
p
tin

g
 th

e 
be

ar
in

g
 c

ap
ac

ity
 o

f 
th

e 
ro

a
d 

to
 fu

tu
re

 tr
af

fic
. 

 In
 t

hi
s 

m
a
nu

al
, 

w
e 

fo
cu

s 
on

 t
he

 f
a
ct

 t
ha

t 
o
nl

y 
u
su

al
 f

le
xi

b
le

 o
r 

se
m

i-r
ig

id
 r

oa
d 

st
ru

ct
ur

e
s 

w
ith

 
o
ld

 (
or

 e
xi

st
in

g
) 

ba
se

 c
ou

rs
e
s 

co
m

pr
is

in
g
 n

at
u
ra

l 
m

at
er

ia
ls

 o
r 

cr
us

he
d 

g
ra

ve
l 

or
 m

a
te

ria
ls

 
st

ab
ili

ze
d
 w

ith
 c

e
m

en
t o

r 
b
itu

m
e
n 

a
re

 c
on

si
d
er

e
d.

 
 F

u
rt

h
er

m
or

e
, 

in
 t

hi
s 

m
an

ua
l 

o
nl

y 
tw

o
 o

f 
th

e
 m

a
ny

 k
n
ow

n 
re

in
fo

rc
em

en
t 

te
ch

ni
q
u
es

 a
re

 
a
da

pt
ed

 : 
 

o
 

R
ei

nf
o
rc

e
m

en
t 
by

 s
im

p
le

 la
yi

n
g
 o

f 
th

e 
su

rf
a
ci

ng
 (

a
sp

h
al

t 
co

n
cr

e
te

 o
r 

su
rf

ac
e
 c

o
at

in
g)

 
o

 
R

ei
nf

o
rc

e
m

en
t 
w

ith
 c

ru
sh

ed
 g

ra
ve

l o
r 

na
tu

ra
l g

ra
ve

lly
 m

at
er

ia
ls

 u
nd

er
 t

he
 s

ur
fa

ce
. 

 8.
2.

1 
B

rie
f O

ve
rv

ie
w

 o
f t

he
 C

al
cu

la
tio

n 
M

et
ho

d 
U

se
d 

T
he

re
 a

re
 s

ev
er

al
 d

iff
er

en
t 

di
m

en
si

o
ni

ng
 m

et
ho

ds
 o

ut
lin

e
d 

in
 a

va
ila

b
le

 l
ite

ra
tu

re
, 

w
hi

ch
 c

a
n 

b
e 

di
vi

de
d 

in
to

 t
he

 fo
llo

w
in

g
 tw

o
 m

a
in

 c
at

eg
or

ie
s:

 

o
 

C
la

ss
ic

al
 o

r 
em

pi
ric

a
l 

m
e
th

od
s 

ba
se

d 
o
n 

ex
pe

rim
e
nt

al
 o

bs
e
rv

a
tio

n
 o

f 
ro

ad
s 

an
d 

th
e
ir 

be
ha

vi
or

 u
n
de

r 
tr

af
fic

 (
C

B
R

, C
E

B
T

R
 a

nd
 A

A
S

H
O

 m
e
th

od
s,

 e
tc

.)
 

o
 

T
he

or
et

ic
a
l 

m
e
th

od
s 

ba
se

d
 o

n
 a

 s
tu

dy
 o

f 
st

re
ss

e
s 

e
xe

rt
e
d 

b
y 

tr
af

fic
 a

t 
di

ff
er

en
t 

le
ve

ls
 o

n 
th

e 
b
od

y 
of

 t
he

 r
oa

d 
an

d 
co

m
pa

rin
g 

th
os

e
 s

tr
e
ss

es
 w

ith
 t

h
e 

p
ro

b
ab

le
 

p
er

fo
rm

an
ce

s 
of

 t
he

 c
o
ns

tit
u
en

t m
at

er
ia

ls
 o

f t
he

 r
oa

d.
 

 T
he

 
la

tte
r 

th
e
or

et
ic

a
l 

m
et

ho
ds

 
ar

e
 

ba
se

d
 

on
 

th
e 

a
ss

um
pt

io
n 

th
at

 
a
 

ro
a
d 

st
ru

ct
ur

e
 

is
 

d
et

er
m

in
ed

 b
y 

n 
la

ye
rs

 o
f 

th
ic

kn
e
ss

 t
ha

t 
ar

e 
fin

ite
 e

xc
e
pt

 f
or

 t
h
e 

la
st

 o
n
e,

 w
hi

ch
 f

ea
tu

re
s 

a
n 

in
fin

ite
 p

la
ne

. 
T

he
 m

at
er

ia
ls

 s
h
ow

 e
la

st
ic

 l
in

e
ar

 b
eh

av
io

r 
an

d 
th

e 
m

e
ch

an
ic

a
l 

st
ra

in
s 

a
re

 
te

n
si

le
 o

r 
sh

ea
rin

g
 in

 n
at

u
re
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E
ac

h
 c

o
ur

se
 (

su
rf

a
ci

ng
, 

ba
se

, 
su

bb
as

e,
 u

nd
er

ly
in

g
 s

oi
l)
 i

s 
ch

ar
ac

te
riz

ed
 b

y 
th

e 
fo

llo
w

in
g
 

p
ar

a
m

et
e
rs

: 
o

 
It
s 

th
ic

kn
e
ss

 (
e)

 
o

 
It
s 

m
od

ul
us

 (
E

) 
o

 
It
s 

P
o
is

so
n’

s 
ra

tio
 (

Y
) 

o
 

It
s 

bi
nd

in
g 

w
ith

 t
h
e 

ne
ig

hb
or

in
g
 c

o
ur

se
 

 A
s 

a 
pr

io
rit

y 
th

e
 c

a
lc

u
la

tio
n
 p

rin
ci

p
le

 c
on

si
st

s,
 a

s 
fo

r 
a
 n

ew
 r

oa
d
, 

in
 m

od
el

in
g
 s

tr
uc

tu
re

s 
to

 
e
va

lu
at

e 
st

ra
in

s 
or

 d
is

p
la

ce
m

e
nt

s 
ca

u
se

d 
b
y 

a 
ty

pi
ca

l u
n
it 

lo
ad

. 
T

h
e 

m
ax

im
u
m

 s
tr

e
ss

 li
ke

ly
 t
o 

ca
us

e
 t

h
e 

st
ru

ct
ur

e 
to

 r
up

tu
re

 i
s 

th
en

 s
ou

g
ht

 a
n
d 

co
m

pa
re

d 
w

ith
 t

h
e 

pe
rm

is
si

bl
e 

lim
it 

of
 t

he
 

m
a
te

ri
al

 c
o
ns

id
e
re

d 
fo

r 
th

e 
de

si
re

d 
or

 fo
re

se
en

 fu
tu

re
 tr

af
fic

. 
 D

et
er

m
in

in
g
 

th
e 

a
pp

ro
pr

ia
te

 
th

ic
kn

es
s 

of
 

a 
re

in
fo

rc
em

en
t 

la
ye

r 
in

vo
lv

es
 

re
p
ea

tin
g
 

th
e 

ca
lc

u
la

tio
n
 

to
 

d
et

er
m

in
e 

th
e 

th
ic

kn
es

s 
co

rr
es

p
on

di
ng

 
to

 
th

e 
ad

m
is

si
b
le

 
st

re
ss

e
s 

an
d 

d
ef

or
m

at
io

ns
 o

f 
th

e 
co

ns
tit

u
en

t m
at

er
ia

ls
 o

f t
he

 r
oa

d.
 

 In
 t

hi
s 

m
an

u
al

, 
th

e 
C

E
B

T
R

 (
B

u
ild

in
g
 a

nd
 P

u
bl

ic
 W

or
ks

 S
tu

d
y 

C
en

te
r)

 m
e
th

od
  

sh
al

l 
b
e 

fo
llo

w
ed

, 
w

h
ic

h
 i

s 
a 

p
ra

ct
ic

al
 m

et
ho

d 
m

ea
nt

 f
or

 t
ro

pi
ca

l 
co

un
tr

ie
s.

 T
h
e 

g
iv

e
n 

m
et

ho
d 

fo
r 

ca
lc

u
la

tin
g
 

re
in

fo
rc

e
m

en
t 

is
 

ta
ke

n 
fr

om
 

S
ec

tio
n 

V
 

of
 

“Z
ai

re
 

R
oa

d 
D

es
ig

n:
 

G
ui

de
 

fo
r 

R
ei

nf
or

ce
m

en
t 
of

 P
a
ve

d 
R

oa
ds

”.
  

 T
ha

t 
m

et
h
od

 p
ro

p
os

e
s 

p
re

ca
lc

u
la

te
d 

re
in

fo
rc

em
e
nt

 s
tr

u
ct

ur
e
s 

in
 t

ab
ul

ar
 f

or
m

a
t, 

te
st

ed
 b

y 
e
xp

er
ie

n
ce

 o
n 

a 
n
at

io
n
al

 le
ve

l a
nd

 d
ep

en
d
in

g
 o

n 
bo

th
 c

la
ss

es
 o

f 
ch

ar
a
ct

er
is

tic
 d

ef
le

ct
io

n 
an

d 
tr

af
fic

 c
la

ss
e
s.

 
 8.

2.
2 

D
ef

le
ct

io
n 

an
d 

Tr
af

fic
 C

la
ss

es
 

C
ha

ra
ct

er
is

tic
 d

ef
le

ct
io

ns
 m

irr
or

 t
h
e 

m
e
ch

a
ni

ca
l r

oa
d 

be
ha

vi
or

. 
T

h
e 

fo
llo

w
in

g
 f

iv
e
 (

5)
 c

la
ss

es
 

a
re

 u
se

d 
to

 c
a
lc

u
la

te
 r

e
in

fo
rc

em
e
nt

 t
hi

ck
n
es

se
s:

 

T
ab

le
 8

.1
 C

la
ss

e
s 

of
 C

ha
ra

ct
er

is
tic

 D
ef

le
ct

io
n 

C
la

ss
 

C
h

ar
ac

te
ri

st
ic

 d
ef

le
ct

io
n

 (
1/

1
00

 m
m

) 

D
1 

<
 6

0
 

D
2 

60
 –

 8
0

 

D
3 

80
 –

 1
00

 

D
4 

10
0 

– 
15

0
 

D
5 

>
 1

50
 

 L
ik

e
w

is
e
, 

th
e 

fo
llo

w
in

g
 f

iv
e 

(5
) 

cl
as

se
s 

of
 c

um
u
la

tiv
e 

he
a
vy

-w
e
ig

h
t 

(v
e
hi

cl
e
s 

w
ith

 a
 d

ri
vi

ng
 

w
e
ig

h
t e

xc
ee

di
ng

 t
hr

e
e 

to
n
s)

 tr
af

fic
 h

a
ve

 b
ee

n
 a

do
p
te

d 
in

 th
e 

C
o
ng

ol
es

e 
tr

af
fic

 c
la

ss
ifi

ca
tio

n.
 

T
a
bl

e 
8.

2 
T

ra
ff

ic
 C

la
ss

es
 b

y 
C

u
m

ul
at

iv
e 

T
ot

al
 o

f H
ea

vy
 V

e
hi

cl
e
s 

C
la

s
se

s 
D

ai
ly

 F
lo

w
A

n
n

u
al

 A
ve

ra
g

e<
 

C
u

m
u

la
ti

ve
 T

ra
ff

ic
 in

 H
ea

vy
 V

eh
ic

le
s*

 

T
1 
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  5
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T
2 

30
0 

<T
 <
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00

 
5.

10
5  

<T
 <

1,
5

.1
06  

T
3 

10
00

 <
T

 <
 3

00
0 

1,
5.

10
6
 <

T
 <

   
4.

1
06  

T
4 

30
00

 <
T

 <
 6

0
00

 
4.

10
6  

 <
T

 <
   

  1
07

 

T
5 

60
00

<T
 <

 1
20

00
 

1
07  

<T
 <

  2
.1

07
 

* 
C

o
ns

id
er

in
g 

a
 1

3
-t

on
 e

qu
iv

al
e
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xl
e 
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8.

2.
3 

Ty
pi

ca
l R

ei
nf

or
ce

m
en

t S
tr

uc
tu

re
s 

W
he

n
 r

ei
nf

or
ce

m
e
nt

s 
ar

e
 a

pp
lie

d 
by

 s
im

p
ly

 r
es

u
rf

ac
in

g
 a

n
 o

ld
 r

oa
d 

w
ith

 a
 n

a
tu

ra
l 

m
a
te

ri
al

 
b
as

e
 c

o
ur

se
, 

th
e 

a
dd

iti
on

al
 t

hi
ck

ne
ss

 o
f 

su
rf

ac
in

g
 t

o 
b
e 

a
pp

lie
d 

is
 r

ev
ea

le
d 

in
 p

ra
ct

ic
e
 b

y 
th

e 
ta

b
le

 b
el

ow
: 

 
T

ab
le
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 b
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ra
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 c
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b
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 c
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 b
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e
 

a
ve

ra
g

e 
te

m
pe

ra
tu

re
 

of
 

th
e
 

a
sp

h
al

t 
co

nc
re

te
 

of
 

a 
tr

uc
k 

(t
hr

ee
 

m
e
as

ur
em

e
nt

s 
p
er

fo
rm

ed
) 

d
oe

s 
no

t l
ie

 w
ith

in
 t

he
 r

eq
u
ire

d 
to

le
ra

nc
es

, t
he

 e
n
tir

e 
ba

tc
h 

ca
n 

be
 r

ej
e
ct

ed
. 

 T
he

 f
o
llo

w
in

g
 t

e
st

s 
a
re

 r
e
co

m
m

e
nd

e
d 

fo
r 

q
ua

lit
y 

co
n
tr

o
l 
of

 t
h
e 

su
rf

ac
in

g
 a

p
pl

ie
d 

at
 t

h
e 

ro
ad

 
w

o
rk

 s
ite

: 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

1
7  

S
e

rv
ic

e 
de

 p
on

ts
 e

t 
ch

a
us

sé
es

, 
O

ffi
ce

 d
e 

l’e
nt

re
tie

n
 : 

C
a

hi
e

r 
d

es
 c

ha
rg

es
 :r

ev
êt

em
en

ts
 e

n 
bé

to
n 

bi
tu

m
in

e
ux

, 
N

eu
ch

ât
el

, m
ar

ch
 2

0
09
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O

p
tim

u
m

 c
on

te
nt

 o
f 
th

e 
b
in

de
r 

a
nd

 it
s 

ch
ar

ac
te

ris
tic

s 
 

G
ra

nu
lo

m
et

ri
c 

ra
ng

e 
a
nd

 L
os

 A
ng

e
le

s 
 

M
a
rs

ha
ll 

st
ab

ili
ty

, 
cr

e
ep

 a
n
d 

co
m

p
ac

tn
es

s 
 

T
em

pe
ra

tu
re

 o
f 
ap

pl
ic

a
tio

n
: >

 1
35

°C
 

R
eq

u
ir

ed
 e

q
u

ip
m

e
n

t:
 

 
T

h
e 

sa
m

e 
eq

ui
pm

e
nt

 a
s 

u
se

d
 in

 t
he

 la
b
or

at
or

y 
as

 d
ef

in
ed

 in
 t
he

 f
o
llo

w
in

g
 p

o
in

t 
9.

3.
3 

 
G

a
m

m
a 

d
en

si
m

et
er

 (
T

ro
xl

er
) 

 
T

h
er

m
om

e
te

r 
fo

r 
su

rf
a
ci

n
g 

m
at

e
ria

ls
 

In
 a

dd
iti

o
n,

 e
xt

ra
ct

io
n
 o

f 
b
itu

m
e
ns

 b
y 

di
st

ill
at

io
n 

w
ith

 t
he

 K
um

ag
am

a
 E

xt
ra

ct
o
r 

an
d
 s

cr
e
en

in
g
 

of
 

ag
g
re

g
at

e
s 

fo
r 

q
u
al

ity
 

co
n
tr

o
l 

of
 

th
e 

bi
tu

m
e
ns

, 
ra

ng
e,

 
cr

ee
p 

an
d 

co
m

p
ac

tn
es

s 
ar

e 
a
cc

om
p
lis

he
d 

ba
se

d 
on

 s
am

p
lin

g
 a

t t
he

 r
o
ad

 w
or

k 
si

te
 t
o 

pr
ep

ar
e
 th

e
 te

st
 s

pe
ci

m
e
ns

. 
 9.

4.
2 

C
on

tr
ol

 o
f C

om
pa

ct
in

g 
o

f 
th

e 
S

u
rf

ac
in

g
 M

at
er

ia
ls

 

T
he

 
co

m
p
ac

tin
g
 m

u
st

 b
e 

do
ne

 b
y 

a 
co

m
p
ac

tin
g
 a

ss
em

bl
y 

co
m

p
ris

in
g 

ro
ad

 
ro

lle
rs

 w
ith

 
sm

o
ot

h 
tir

es
 w

ith
 a

 l
o
ad

 o
f 

at
 l

e
as

t 
tw

o 
(2

) 
to

n
s 

pe
r 

w
he

el
 a

n
d 

6
-8

 t
on

 m
et

al
-r

im
 s

m
o
ot

h 
ta

n
de

m
 o

r 
st

at
ic

 r
ol

le
rs

 w
ith

 t
hr

e
e 

(3
) 

w
h
ee

ls
 a

nd
 a

 s
er

vi
ce

 w
e
ig

h
t 

of
 t

w
el

ve
 p

o
in

t 
fiv

e
 (

12
.5

) 
to

n
s.

 
 T

he
 s

am
p
le

s 
ta

ke
n 

af
te

r 
co

m
p
ac

tin
g
 m

us
t 

h
av

e 
a 

de
ns

ity
 e

xc
e
ed

in
g
 9

5%
 o

f 
th

e 
LC

P
C

 
re

fe
re

nc
e
 c

om
pa

ct
ne

ss
. 
T

h
e 

us
e 

of
 e

q
u
ip

m
e
nt

 w
ith

 th
e 

fo
llo

w
in

g
 c

ha
ra

ct
er

is
tic

s 
is

 r
eq

ui
re

d
: 

a)
 3

-w
h

ee
l 

st
a

ti
c

 r
o

lle
r:

 

C
h

a
ra

ct
er

is
ti

c
 

V
al

u
e

 
U

n
it

 
S

er
vi

ce
 w

e
ig

h
t 

S
er

vi
ce

 w
e

ig
h

t t
es

te
d 

w
ith

 w
at

er
 

M
ax

im
um

 w
ei

g
ht

 

>
 

>
 

>
 

12
.5

 
14

 
15

 

to
ns

 
to

ns
 

to
ns

 
S

pe
ci

fic
 li

ne
ar

 lo
a

d
 

F
ro

nt
 

R
ea

r 

 >
 

>
 

 45
.5

 
65

 

 kg
/c

m
 

kg
/c

m
 

W
or

k 
w

id
th

 
T

ot
al

 
F

ro
nt

 b
a

ll 
E

ac
h 

re
a

r 
w

he
el

 

 >
 

>
 

>
 

 1,
90

0
 

1,
10

0
 

50
0

 

 m
m

 
m

m
 

m
m

 
S

A
E

 p
o

w
er

 m
ot

or
 

>
 

60
 

C
V

 
N

eg
ot

ia
b

le
 g

ra
d

ie
nt

 
A

b
ou

t 2
5%

 
S

te
er

in
g

 
H

yd
ro

st
at

ic
 p

ow
er

 s
te

e
rin

g
 

S
pe

ed
 

0-
10

 k
m

/h
 f

or
w

ar
d 

an
d 

re
ve

rs
e 

D
riv

e
 

H
yd

ro
st

at
ic

 r
ea

r 
w

he
e

l d
ri

ve
. D

iff
e

re
nt

ia
l 

lo
ck

 o
f t

he
 c

or
re

sp
on

di
n

g 
w

he
e

l b
y 

br
ak

in
g.

 

b
) 

P
n

eu
m

at
ic

 r
o

a
d

 r
o

ll
er

 

C
h

a
ra

ct
er

is
ti

c
 

V
al

u
e

 
U

n
it

 

S
er

vi
ce

 w
e

ig
h

t 
M

ax
im

um
 w

ei
g

ht
 

>
 

>
 

14
.5

 
28

 
to

ns
 

to
ns

 
M

ax
im

um
 w

he
el

 lo
a

d
 

>
 

3.
5

 
to

ns
 

W
or

k 
w

id
th

 
>

 
1,

98
0

 
m

m
 

T
ire

s 
W

he
el

 s
us

pe
ns

io
n

 
4 

x 
11

 x
 2

0 
/ 

12
 P

R
 

D
o

w
n

w
ar

d 
a

nd
 o

sc
ill

a
tin

g 
su

sp
en

si
on

 
M

ot
or

 p
o

w
er

 
>

 
1

30
 H

P
 a

t 2
,8

00
 r

pm
 

S
pe

ed
 

0-
20

 k
m

/h
, 
sw

itc
h

in
g 

w
ith

 lo
ad

 w
h

ile
 in

 
m

ot
io

n 

A-361
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N
eg

ot
ia

b
le

 g
ra

d
ie

nt
 

W
ith

ou
t b

a
lla

st
: 3

5%
 

W
ith

 f
ul

l l
o

ad
: 

20
%

 
S

te
er

in
g

 
2-

po
in

t h
yd

ro
st

at
ic

 
D

riv
e

 
H

yd
ro

d
yn

am
ic

 (
po

w
er

 s
h

ift
) 

 T
he

 f
ol

lo
w

in
g
 r

e
co

m
m

en
da

tio
n
s 

sh
ou

ld
 b

e
 t

ak
e
n 

in
to

 a
cc

ou
nt

 w
h
en

 c
o
m

pa
ct

in
g 

th
e 

a
sp

h
al

t  
su

rf
a
ce

 c
o
ur

se
. 

 
P

n
eu

m
at

ic
 r

o
ad

 r
o
lle

rs
 m

us
t 

do
 t

h
e 

co
m

pa
ct

in
g
 im

m
e
di

at
el

y 
be

hi
nd

 t
he

 r
oa

d 
fin

is
h
er

 
an

d 
sm

o
ot

h 
ta

n
de

m
 r

ol
le

rs
 a

re
 to

 a
cc

om
p
lis

h 
th

e
 f
in

al
 s

ur
fa

ci
n
g.

 
 

T
he

 s
ur

fa
ci

ng
 m

at
er

ia
ls

 d
o 

n
ot

 a
dh

e
re

 t
o 

tir
es

 w
h
e
n 

th
os

e 
m

at
e
ria

ls
 a

re
 h

o
t. 

H
ow

e
ve

r,
 

it 
is

 
ne

ce
ss

ar
y 

to
 
av

oi
d
 t

he
m

 
co

o
lin

g
 b

y 
sp

ri
nk

lin
g
 o

r 
m

ov
in

g
 o

n 
co

ld
 s

u
rf

ac
in

g
 

m
a
te

ria
ls

 a
t 
th

e 
re

ar
 o

f t
he

 r
oa

d 
w

or
k 

zo
ne

.  
 

 
T

he
 

co
m

pa
ct

in
g
 

m
u
st

 
st

ar
t 

a
s 

so
o
n 

as
 

po
ss

ib
le

 
a
ft
er

 
sp

re
ad

in
g
 

th
e 

m
a
te

ri
al

s.
 

C
om

p
ac

tin
g 

of
 a

 s
tr

ip
 a

fte
r 

sp
re

ad
in

g
 w

h
en

 it
 is

 n
e
xt

 t
o 

a 
st

ri
p 

of
 r

o
ad

 s
ur

fa
ce

 a
lr
ea

d
y 

in
 p

la
ce

 m
u
st

 s
ta

rt
 fr

o
m

 th
e 

jo
in

t b
e
tw

e
en

 t
ho

se
 s

tr
ip

s.
 

 
T

he
 t

e
m

pe
ra

tu
re

s 
at

 t
h
e 

tim
e
 o

f 
co

m
pa

ct
in

g
 b

y 
ro

a
d 

ro
lle

r 
m

u
st

 b
e 

su
ff
ic

ie
n
tly

 l
o
w

 t
o
 

ob
ta

in
 g

oo
d 

su
rf

a
ci

ng
 a

nd
 a

ll 
pr

ec
a
ut

io
ns

 m
us

t 
b
e 

ta
ke

n 
to

 p
re

ve
n
t 

th
e 

m
ix

 f
ro

m
 

st
ic

ki
ng

 t
o 

th
e 

w
he

el
s 

of
 t

h
e 

co
m

pa
ct

in
g
 m

ac
h
in

es
. 

T
h
e 

ro
a
d 

ro
lle

r 
m

u
st

 n
ot

 b
e 

al
lo

w
ed

 t
o 

fa
ll 

m
or

e 
th

a
n 

fif
ty

 (
50

) 
m

et
e
rs

 b
eh

in
d 

th
e 

ro
ad

 f
in

is
he

r.
 

 
T

he
 

co
m

pa
ct

in
g
 

m
a
ch

in
e
s 

m
u
st

 
m

ak
e 

su
ff
ic

ie
nt

ly
 

lo
ng

 
p
as

se
s 

to
 

m
in

im
iz

e 
th

e 
nu

m
be

r 
of

 s
to

p
s,

 w
ith

 r
ev

er
si

ng
 p

er
fo

rm
e
d 

pr
og

re
ss

iv
el

y 
to

 a
vo

id
 f

or
m

at
io

n 
of

 w
av

es
. 

C
ha

ng
e
s 

in
 d

ire
ct

io
n 

m
u
st

 b
e
 s

ta
gg

er
e
d 

by
 a

t 
le

as
t 

o
ne

 (
1
) 

m
et

er
 a

t 
ea

ch
 p

as
s.

 
T

ra
ve

l o
f 

th
e 

co
m

pa
ct

in
g 

m
a
ch

in
e
s 

m
us

t 
b
e 

a
s 

co
nt

in
uo

us
 a

s 
po

ss
ib

le
 a

nd
 t

he
y 

m
us

t 
be

 
d
riv

e
n 

su
ch

 
as

 
to

 
en

su
re

 
al

l 
p
ar

ts
 

of
 

th
e 

su
rf

ac
in

g
 

un
de

rg
o
 

ro
ug

hl
y 

e
q
ua

l 
co

m
pa

ct
in

g
. 

 
T

he
 

co
m

pa
ct

in
g 

is
 

to
 

be
 

fo
llo

w
e
d 

b
y 

tr
e
at

m
en

t 
b
y 

sm
oo

th
 

d
ru

m
 

ta
n
de

m
 

ro
lle

r,
 

pa
rt

ic
u
la

rl
y 

at
 th

e 
jo

in
ts

, u
n
til

 it
 n

o 
lo

n
g
er

 le
av

es
 a

ny
 la

te
ra

l t
ra

ce
 in

 p
as

si
ng

. 
 

In
 c

a
se

s 
in

 w
hi

ch
 t

he
 E

n
g
in

ee
r 

ha
s 

ag
re

ed
, 

m
an

u
al

ly
 i

m
pl

em
e
nt

ed
 c

o
m

pa
ct

in
g
 o

f 
bi

tu
m

in
ou

s 
su

rf
a
ci

ng
 m

at
er

ia
ls

 c
an

 b
e
 d

on
e 

by
 a

 m
an

ua
l v

ib
ra

tin
g

 r
ol

le
r 

or
 a

 v
ib

ra
tin

g
 

pl
at

e 
w

ith
 a

 m
in

im
um

 w
ei

g
h
t 

of
 f

ift
ee

n 
(1

5
) 

ki
lo

gr
a
m

s 
fo

r 
a
 s

u
rf

ac
e
 o

f 
at

 l
e
as

t 
th

re
e 

hu
nd

re
d
 (

30
0
) 

cm
² 

(p
o
in

ts
 in

 t
im

e
 r

ep
ai

r 
w

or
k,

 r
ep

a
ir 

w
or

k 
on

 s
m

al
l s

ur
fa

ce
s)

. 
 

A
lo

n
g
si

d
e 

ed
g
e
s,

 g
ut

te
rs

 a
nd

 d
itc

he
s 

an
d 

si
m

ila
r 

pl
ac

e
s 

as
 w

el
l 

as
 w

he
re

ve
r 

ro
lle

rs
 

la
ck

 a
cc

es
s,

 t
he

 c
om

pa
ct

in
g 

m
us

t 
b
e 

d
on

e 
b
y 

vi
br

a
tin

g
 p

la
te

s,
 f

oc
u
si

ng
 p

ar
tic

u
la

rly
 

on
 t
h
e 

tig
h
tn

es
s 

of
 th

e 
jo

in
ts

 b
et

w
ee

n 
th

em
 a

nd
 th

e 
su

rf
a
ci

ng
. 

 
N

o 
tr

af
fic

 m
u
st

 b
e 

al
lo

w
e
d 

on
 t

he
 f

in
is

he
d 

su
rf

ac
in

g
 b

ef
or

e 
it 

co
ol

s 
of

f 
su

ffi
ci

e
nt

ly
, 

th
e 

de
gr

e
e 

of
 c

oo
lin

g
 b

ei
ng

 le
ft
 t
o 

th
e 

E
ng

in
ee

r’s
 ju

dg
m

e
nt

. 
 9.

4.
3 

So
m

e 
C

on
di

tio
ns

 R
eg

ar
di

ng
 t

h
e 

Im
p

le
m

en
ta

ti
o

n
 o

f 
A

sp
h

al
t 

P
av

in
g

18
 

 
U

nl
es

s 
o
th

er
w

is
e 

pr
e
sc

rib
e
d 

b
y 

th
e 

cl
ie

nt
 ,

 a
sp

ha
lt 

p
av

in
g

 i
s 

to
 b

e 
p
ut

 i
n 

p
la

ce
 b

y 
a
 

ro
a
d 

fin
is

h
er

. 
A

lig
n
m

en
t, 

p
ro

fil
es

 a
n
d 

th
ic

kn
es

se
s 

m
us

t 
be

 s
tr

ic
tly

 o
b
se

rv
ed

. 
 

T
he

 s
ur

fa
ci

ng
 m

at
er

ia
ls

 a
re

 t
o 

be
 d

e
liv

e
re

d
 a

t 
a 

ra
te

 s
uc

h 
th

at
 l

ay
in

g
 t

he
re

of
 i

s 
un

in
te

rr
up

te
d
. 

T
he

 r
oa

d
 f

in
is

h
er

 m
u
st

 n
ot

 b
e 

st
op

p
ed

 w
hi

le
 t

he
 m

at
er

ia
ls

 a
re

 b
e
in

g
 

lo
ad

ed
 in

to
 t

he
 h

o
pp

er
. T

he
 r

o
ad

 f
in

is
h
er

s 
m

u
st

 a
cc

o
m

pl
is

h
 p

re
lim

in
a
ry

 c
om

p
ac

tin
g
 t
o 

at
 le

as
t 
85

%
 o

f t
he

 M
ar

sh
al

l v
a
lu

e.
 

 
T

he
 r

oa
d 

fin
is

h
er

 m
us

t 
no

t 
be

 s
to

pp
ed

 w
hi

le
 t

h
e 

m
at

er
ia

ls
 a

re
 b

ei
ng

 l
oa

de
d
 i

n
to

 t
he

 
ho

pp
er

, 
e
xc

e
pt

 in
 e

xt
re

m
e
 c

as
es

 s
uc

h 
a
s 

w
he

n
 g

oi
ng

 s
te

ep
ly

 u
p
hi

ll.
 A

t 
su

ch
 d

iff
e
re

nt
 

pl
ac

es
 it

 is
 p

re
fe

ra
bl

e 
th

at
 t
h
e 

tr
uc

ks
 s

u
pp

ly
 th

e 
ro

ad
 f
in

is
he

r 
a
nd

 le
a
ve

 it
 f
ol

lo
w

in
g
 t

he
 

m
o
ve

m
e
nt

 r
at

h
er

 t
h
an

 s
to

p
pi

ng
 it

 a
t 
ea

ch
 d

el
iv

e
ry

. 
 

M
an

ua
l 

w
or

k 
is

 n
o
t 

re
co

m
m

en
de

d 
ot

he
r 

th
an

 i
n 

th
e
 c

a
se

 o
f 

fin
is

hi
ng

 o
f 

jo
in

ts
, 

e
dg

es
 

an
d 

m
an

ho
le

s 
an

d 
si

m
ila

r.
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Table 10.4 Example of presentation of the estimated budget for repair by class and type of pavement deterioration  

 
 

ROUTES NATIONALES (RN) ‐

Mètre % Mètre % Mètre % Mètre % Mètre %

Aller 1‐001‐00‐D 3,50 40,00 0,33 280,00 2,29 1 325,00 10,82 2 240,00 18,29 8 360,00 68,27 1,6 12 245,00 636 535,20

Retour 1‐001‐01‐U 3,50 20,00 0,16 120,00 0,98 760,00 6,23 2 000,00 16,39 9 300,00 76,23 1,4 12 200,00 344 362,20

7,00 30,00 0,25 200,00 1,64 1 042,50 8,53 2 120,00 17,34 8 830,00 72,25 1,5 12 222,50

Aller 1‐001‐02‐D 3,50 0,00 0,00 0,00 0,00 0,00 0,00 2 395,00 16,78 11 880,00 83,22 1,3 14 275,00 73 598,40

Retour 1‐001‐03‐U 3,50 0,00 0,00 40,00 0,28 0,00 0,00 2 360,00 16,55 11 860,00 83,17 1,2 14 260,00 111 765,00

7,00 0,00 0,00 20,00 0,14 0,00 0,00 2 377,50 16,66 11 870,00 83,20 1,3 14 267,50

Aller 1‐001‐04‐D 12,50 18,13 0,05 646,53 1,62 6 145,02 15,36 9 619,34 24,05 23 569,00 58,93 1,7 39 998,00 7 032 270,00

Retour 1‐001‐05‐U 12,50 0,00 0,00 169,18 0,42 1 861,03 4,64 7 365,56 18,38 30 679,76 76,55 1,4 40 075,53 2 478 348,60

25,00 9,06 0,02 407,85 1,02 4 003,02 10,00 8 492,45 21,21 27 124,38 67,75 1,5 40 036,77

Aller 1‐001‐06‐D 3,50 0,00 0,00 20,00 0,02 60,00 0,07 3 380,00 3,77 86 215,00 96,14 1,1 89 675,00 67 489,80

Retour 1‐001‐07‐U 3,50 0,00 0,00 80,00 0,09 580,00 0,65 2 100,00 2,34 86 975,00 96,92 1,1 89 735,00 127 049,30

7,00 0,00 0,00 50,00 0,06 320,00 0,36 2 740,00 3,05 86 595,00 96,53 1,1 89 705,00

Aller 1‐001‐08‐D 3,50 0,00 0,00 0,00 0,00 0,00 0,00 8 180,00 34,12 15 795,00 65,88 1,5 23 975,00 125 685,70

Retour 1‐001‐09‐U 3,50 0,00 0,00 0,00 0,00 420,00 1,75 11 220,00 46,77 12 350,00 51,48 1,7 23 990,00 212 614,50

7,00 0,00 0,00 0,00 0,00 210,00 0,88 9 700,00 40,44 14 072,50 58,68 1,6 23 982,50

Aller 1‐043‐00‐D 7,00 285,00 1,12 1 160,00 4,57 9 480,00 37,37 13 100,00 51,65 1 340,00 5,28 2,6 25 365,00 3 635 789,85

Retour 1‐043‐01‐U 7,00 225,00 0,89 860,00 3,40 17 020,00 67,21 7 140,00 28,19 80,00 0,32 2,9 25 325,00 4 543 521,85

14,00 255,00 1,01 1 010,00 3,98 13 250,00 52,29 10 120,00 39,92 710,00 2,80 2,7 25 345,00

294,06 0,14 1 687,85 0,82 18 825,52 9,16 35 549,95 17,29 149 201,88 72,58 1,6 205 559,27

Budget/Classe

Aller + Retour

Budget/Classe

Aller + Retour

Budget/Classe

Aller + Retour

Budget/Classe

RN43

Classe de dégradation et type d'intervention

5                  
Très mauvais

4.9～4.0           
Mauvais

2

3

4

5

6

Total Routes Nationales

Nom Route

La
rg
eu

r (
m
)

Mitende ‐ Cité verte

Echangeur Limete ‐ Nsele

Nsele ‐ Pont Lufimi

Pont Lufimi‐Kwango

Nsele ‐ Maluku

Réconstruction

N°

1

Budget/Classe

Budget/Classe

Bypass                                               
(Cité verte ‐ Echangeur Limete)

Total Type d'intervention Routes Nationales

8 179 311,70

500 335,50 1 981 721,00 5 075 280,00 621 975,20 0,00

19 389 030,00

5 729 332,00  10 651 384,80  3 008 313,20  0,00 

N
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ér
o 
Ro

ut
e

RN1

RN1

RN1

RN1

RN1

Numéro 
Bande

194 539,10

0,00 49 052,50

1 727 640,60

61 286,40 84 200,20 0,00

338 300,20

0,00 0,00 40 219,20 298 081,00 0,00

0,00 146 121,00 0,00

9 510 618,60

58 863,00 2 648 835,00

M
oy

en
ne

 
dé

gr
ad

at
io
n

Montant $      
Bande

Montant Total $

980 897,40

Lo
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ue
ur
 

in
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ec
té
e 
   
 

pa
r b

an
de

58 863,00 392 420,00 399 319,20 130 295,20 0,00

0,00

3.9～3.0              
Moyen

2.9～2.0             
Bon

1.9～1.0             
Très bon

Surfaçage Scellement  ‐ 

Budget de réparation

Aller + Retour

Aller + Retour

Aller + Retour

5 075 280,00

185 363,00

0,00 39 242,00

National Road (RN)

Road Name

Degradation and intervention type  Budget and Repair 

Total 

amount  

Lane
No.

R
o
ad

 N
o
.

W
id
th
 (
m
)

Lane 

amount  

National roads   Total

Total   by  intervention  type of RN

SealingSurfacing
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d
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n
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e

Le
n
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h
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sp

ec
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d
 b
y 

la
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e

Very bad Bad Medium Good Very good

Forward
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Forward
Return

Forward
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Forward
Return
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Round trip

Round trip

Round trip

Round trip

Round trip

Round trip
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Type
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Figure 10.7. Examples of graphical presentations of results on cracking average of road condition 
 

 
 

Figure 10.8. Examples of graphical and cumulative results of road condition  
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