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PM Form 3-1 Monitoring Sheet Summary

TO CR of JICA Pakistan OFFICE

PROJECT MONITORING SHEET

Project Title : The Project for Technical Assistance on Implementation
of Bridge Management System in NHA
Version of the Sheet: Ver.1 (Term: the beginning stage)
Name: Kenichi TOMI
Title: Project Monitoring
Submission Date: 4" August, 2016

l. Summary

1 Progress
1-1 Progress of Inputs
(N/A because of the beginning stage)
1-2 Progress of Activities
(N/A because of the beginning stage)
1-3 Achievement of Output
(N/A because of the beginning stage)
1-4 Achievement of the Project Purpose
(N/A because of the beginning stage)
1-5 Changes of Risks and Actions for Mitigation
(N/A because of the beginning stage)
1-6 Progress of Actions undertaken by JICA
(N/A because of the beginning stage)
1-7 Progress of Actions undertaken by Gov. of NHA
(N/A because of the beginning stage)
1-8 Progress of Environmental and Social Considerations (if applicable)
(N/A because of the beginning stage)
1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if
applicable)
(N/A because of the beginning stage)
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.)
Before conducting MT Training, Member (Planning) suggested to dispatch Mr.
lkramus Saglain Haider, GM (RAMD) and Mr. Muhammad Asif Azam, DD (RAMD) to
Japan for approximate two (2) weeks in order to study the overall BMS of Japan and
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understand the procedures of inspection, maintenance and operation of bridge
structures for appropriately defining NHA’s objectives.

2 Delay of Work Schedule and/or Problems (if any)
2-1 Detail
(N/A because of the beginning stage)
2-2 Cause
(N/A because of the beginning stage)
2-3 Action to be taken
(N/A because of the beginning stage)
2-4 Roles of Responsible Persons/Organization (JICA, NHA, etc.)
(N/A because of the beginning stage)

3 Modification of the Project Implementation Plan
3-1 PO

(N/A because of the beginning stage)
3-2 Other modifications on detailed implementation plan
(Remarks: The amendment of R/D and PDM (title of the project, duration, project site(s),
target group(s), implementation structure, overall goal, project purpose, outputs, activities,
and input) should be authorized by JICA HDQs. If the project team deems it necessary to
modify any part of R/D and PDM, the team may propose the draft.)

(N/A because of the beginning stage)

4 Preparation of NHA toward after completion of the Project

Il. Project Monitoring Sheet | & Il as Attached
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THE PROJECT FOR TECHNICAL ASSISTANCE
ON IMPLEMENTATION OF
BRIDGE MANAGEMENT SYSTEM IN NHA

JCC

Joint Coordination Committee

Pacific
Consultants

1

Agenda

1. Opening of the Meeting
2. Introduction of Participants
3. Outline of the Project
- Purpose and Output of this project
- Summary of Scope of Works/Activities
- Schedule of the project
4. Clarification from JICA Experts
- Need to revise the Scope
- Treatment of Technical Advisor in JCC
5. Summary of the Monitoring Sheets
6. Progress and Future Plan
7. Discussion
8. Remarks
9. Others )
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JCC and JWG

JCC

Member (Planning)
Person in Charge

General Manager (RAMD) JICA Pakistan Office
Project Manager Representative

Director (Design)
Member

JICA Experts

Deputy Director (BMS)
Project Coordinator / Secretary

Technical Advisor
\ (to be nominated)
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JCC and JWG

General Manager (RAMD)
Project Manager

Deputy Director (BMS)
Project Coordinator

Assistant Director (BMS)
Member

JCC and JWG

JICA Experts

Local Staff

Pakistan - NHA

Japan —JICA

Person in Charge
Mr. Raja Nowsherwan
Member (Planning) NHA

Project Manager
Mr. Ikramus Saqlain Haider
GM (RAMD) NHA

Member
Dr. Asim Inam
Director (Design) NHA

JICA Pakistan Office
Chief Representative
Mr. Yasuhiro Tojo
Representative
Ms. Tomoko Fujikawa
Senior Program Officer
Ms. Naila Almas

Technical Advisor
(to be nominated by NHA)

Secretary
Mr. Muhammad Asif Azam
Deputy Director (BMS) NHA

Consultant Team
Project Manager/Bridge Inspection Expert

Yukio IGO
Bridge Repair Expert Yoshiichi FUJIMOTO
BMS Expert Akio MORI

Capacity Development Ex. Haruo TOMIYAMA
Project Monitoring Expert Kenichi TOMI
Program Coordinator Kotoko YONEDA

Mr. Sajjad Ahmed
Assistant Director (Survey)

Local Expert / Administrator
(to be nominated)
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THE PROJECT FOR TECHNICAL ASSISTANCE
ON IMPLEMENTATION OF
BRIDGE MANAGEMENT SYSTEM IN NHA

Outline of the Project

Pacific
Consultants

7

Contents

* Bridge Operation & Maintenance

* Activities

* Workflow — Feedback from Trial —

* Work Schedule

* Organization for Bridge Maintenance
¢ JCC & JWG

* Level of Training Materials
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Bridge Operation & Maintenance

Budget Inspection
o NI
- \
’ i
7 "
’ !2

Bridge
e Inspection

- Repair /
Orgaﬂlﬁaﬂon Rehabilitation S

Br|dge Inspection [~
Database

Operation &
Maintenance Plans

Equipment

Activities

& Formats

A3-17
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Workflow - Feedback from Trial -

(%]
(]
[e]4]
©
=
o)
©
Y
]
o |l
o |
[ON]
wmw
() 1
< | v
:; : @DMT Trainings
= ‘ 2-3) Bridge Inspection
e 1 (Selected)
= 1 @22 MU Trainings
|
I e e
O
oo |
S
=1 2-3) Bridge Inspection
<1 (Al
=1 -2 M U Retraining
L | Ve —————————
SEMT trainings: by JICA experts, for NHA Master Trainers
MU trainings: by NHA Master Trainers, for Maintenance Unit staff 11
Time 2016 (FY) 2017 (FY) 2018 (FY)
ITtems 6| 7|8|910(11)12] 1|23 |4]|5|6|7|8]9|10f{11|12) 1|23 |4]5|6[7|8]|9]10[11
ex—documents o =
Manual and Format .D-D.[:I
Inspection Database D-I |

MT Training

Bridge Selpcton| E
e S aufemept @

MU Training

Brige Inspection

BMS

Conjplet

Report

ion R

Jcc

JWG

Workshop

Seminar

5 p 4 1 5 2|

-
3 : begifinin intdri firlal
Questionnaire E 8 in inm

Flood Season — S ——

Ramadan

b

Remarks : ———Preparation M vworks in Pakistan C—1 works in Japan A——/\  Reports

12
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Level of Training Materials

Trainings by JICA Experts [:::i:>
for Master Trainers

Exper ience

Trainings by MTs
for each level

Senior Engineers

Supported with

Basic

e—learning system Engineers / Inspectors

Components of PDM (1)

p
Overall Goal A

Bridge maintenance status improved on the
Kbridges of National Highways in Pakistan.

/

/Proiect Purpose h
Cost estimate necessary for bridge
maintenance every fiscal year implemented
on the basis of bridge inspection results of

Qhe bridges on National Highways in Pakistary
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Components of PDM (2)

/Outputs A
1. Manuals and a database developed for
bridge inspection and bridge repair
\ method selection. Y

Components of PDM (3)

/Outputs \

2. Trainers of bridge inspection and bridge
repair method selection trained at
NHA’s HQ and ROs, and bridge
inspection and bridge repair method
selection of uniformed contents
implemented on all the bridges of

\\ National Highways in Pakistan. /
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Components of PDM (4)

/Outputs
3. Data on all the bridges of National
Highways in Pakistan input by MUs to
the existing BMS (Smart Bridge)
0 available to NHA’s HQ and ROs. )

N

Components of PDM (5)

/Equipment \

Non-destructive testing equipment such as

- Ground Penetrating Radar

- Electrochemical Polarization Corrosion Measurement
- Measurement by Sonic Testing

- Schmidt Hammer

- Carbonation Depth measurement Kit

- Crack Scale

- Test Hammer
- Licensed Database with Server and Terminals /

A3-21



Summery of Our Scope (1)

/ Manuals & Formats

®Bridge Inspection Manual

®Bridge Inspection Format

® Culvert Inspection Manual

® Culvert Inspection Formaat

® Bridge Repair Method Selection Manual
® Revise and Finalize

Summery of Our Scope (2)

Training & Fostering

® MT Training Materials (Basic & Advance)

® MT Training & Retraining (in-office & on-site)
® Monitoring of MU Training

®\Norkshops & Seminars

® E-learning System
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Summery of Our Scope (3)

/ Bridge Management System
® Bridge Inspection Database

® Data input Manual for Bridge Inspection
Database

® Data Transfer from Bridge Inspection
Database to Ex-BMS

® Ex-BMS training
® Estimation for Bridge Maintenance Budgets

Current Problems in NHA

Implementation of Bridge Management System
Provision of required equipment

Modifications in Bridge Database and BMS Software
Preparation and up-dation of Training Manual

Repair/Maintenance SOP (Standard Operating
Procedure)

6. Selection of candidate structures and engineers for
Training along with arrangements.

7. Finalization of Training levels for inspectors,
engineers and master trainers

vk wh e
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Inspection Scheme

Bridge Inspection

i

Bridge Inspection Database

A
\ 4
Evaluation & Judgment
(to repair or not)

A
v

il
il

I
|

Operation & Maintenance Plans

[Smart Bridge]
(DRepair Plan

(@Repair Construction Cost
(@Repair Priority BUdget

\ [Repair / Rehabilitation Plan) /

4

Repair / Rehabilitation

Request for NHA

1. Documents
Organization chart
Bridge basically data (all bridges)
Inspection results data (all bridges)
List of consultant firms and constructors
Bridge inspection handbook (or manual)
Smart bridge system manual and operating manual
Smart bridge system
Input and output example of smart bridge
Example of bridge repair design
Road asset management system or manual
2. Questionnaire
Delivery questionaries’ to Mater trainer and Maintenance unit member
Recovery of the questionnaire
3. Support of the site inspection of the target bridges
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Project Design Matrix (1)

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

Overall Goal

Bridge maintenance
status improved on the
bridges of National
Highways in Pakistan.

Average bridge damage
value, calculated by the
existing BMS (Smart
Bridge), decreased by
xx% in [January, 2022]
from the start of the
Project.

Output data of the
existing BMS

Project Purpose
Cost estimate necessary

for bridge maintenance
every fiscal year
implemented on the
basis of bridge
inspection results of the
bridges on National
Highways in Pakistan.

Bridge maintenance
budget document with
breakdowns prepared in
[November, 2018].

Analysis on each of
input data to the
existing BMS (Smart
Bridge) and bridge
maintenance budget
document (with
breakdown)

NHA’s road
maintenance
budget does not
decrease from the
start of the Project.
Natural disasters
with the risk of
damages on bridges
do not occur on
National Highways
in Pakistan.

25

Project Design Matrix (2)

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

Outputs
1. Manuals and a database

developed for bridge
inspection and bridge repair
method selection.

1-1. 3 types of draft manuals (for
(1) bridge inspection, (2) data
input to a bridge inspection
database, and (3) bridge
repair method selection)
developed by [November,
2016].

1-2. A draft bridge inspection
format developed by
[November, 2016].

1-3. Amanual for culvert
inspection and a culvert
inspection format developed
by [November, 2016].

1-4. A draft bridge inspection
database developed by
[November, 2016].

1-5. 2 types of draft training
materials for the master
trainers of NHA's HQ and
ROs (for (1) bridge inspection
and (2) bridge repair method
selection) developed by
[November, 2016].

. Manuals (1-1 & 1-3), a bridge
inspection format (1-2 & 1-3),
a database (1-4) and training
materials (1-5) finalized by
[September, 2018].

1-1. 3 types of draft manuals

1-2. A draft bridge inspection
format

1-3. A manual for culvert
inspection and a culvert
inspection format

1-4. A draft bridge inspection
database

1-5. 2 types of draft training
materials

1-6. 3 types of manuals, a bridge
inspection format, a database
and 2 types of training
materials

The existing BMS (Smart Bridge)
is continuously in use by NHA for
cost estimate of bridge
maintenance.

A3-
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Project Design Matrix (3)

Objectively Verifiable

Narrative Summary

Indicators

Means of Verification

Important
Assumptions

Outputs

2. Trainers of bridge inspection
and bridge repair method
selection trained at NHA's HQ
and ROs, and bridge
inspection and bridge repair
method selection of uniformed
contents implemented on all
the bridges of National
Highways in Pakistan.

2-1.

2-3.

2-4.

2-5.

3 types of master trainers’ training (for
(1) bridge inspection, (2) bridge repair
method selection, and (3) data input
to a bridge inspection database)
implemented by [October, 2017].

. 3 types of training (for (1) bridge

inspection, (2) bridge repair method
selection, and (3) data input to a
bridge inspection database)
implemented by the master trainers
(trained in Activity 2-1) at all the 36
MUs by [November, 2017].

Bridge inspection, bridge repair
method selection, and data input to a
bridge inspection database completed
at all the 36 MUs by [June, 2018].
90% or more results of bridge repair
method selection and data input to a
bridge inspection database by the
staff of MUs evaluated to be accurate
by NHA's HO & JICA Experts by
[October, 2018].

80% or more master trainers of NHA's
HQ and ROs scored at the capacity
test after the training 80% or higher
than that before the training.

2-1. Training records and reports

2-2. Training records and reports

2-3. Completed bridge inspection
formats and input data to a bridge
inspection database

2-4. Input data to a bridge inspection
database and its evaluation

2-5. Test records and reports

Project Design Matrix (4)

Objectively Verifiable

Narrative Summary

Indicators

Means of Verification

27

Important Assumptions

Outputs

3. Data on all the bridges of
National Highways in Pakistan
input by MUs to the existing
BMS (Smart Bridge) available
to NHA's HQ and ROs.

3-1.

3-2.

3-3,

Training for management of
the existing BMS (Smart
Bridge) implemented by
[October, 2017].

Data on all the bridges of
National Highways in
Pakistan input to the existing
BMS (Smart Bridge) by
[October, 2018].

Cost estimate necessary for
bridge maintenance in the
fiscal year of 2019 based on
the data input to the existing
BMS (Smart Bridge).

3-1. Training records and report

3-2. Input data to the existing
BMS (Smart Bridge)

3-3. Bridge maintenance budget
document with breakdown

A3-26
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Project Design Matrix (5)

Activities

1-1. Develop 3 types of draft
manuals (for (1) bridge
inspection, (2) data inputto a
bridge inspection database,
and (3) bridge repair method
selection).

1-2. Develop a draft bridge
inspection format.

1-3. Develop a manual for culvert
inspection and a culvert
inspection format.

1-4.Develop a draft bridge
inspection database (in
Excel/Access).

1-5.Develop 2 types of draft
training materials for the
master trainers of NHA's HQ
and ROs (for (1) bridge
inspection and (2) bridge
repair method selection).

1-6. Review and finalize the
above 3 types of manuals
(Activity 1-1), a format
(Activity 1-2), a data base
(Activity 1-4) and 2 types of
training materials (Activity 1-
5).

Japanese side

Pakistani side

1. EXPERTS
1) Bridge Inspection Expert

2) Bridge Repair Expert

3) BMS Expert

4) Capacity Development Expert
5) Project Monitoring

6) Local Coordinator (Pakistani)

2. EQUIPMENT
Non-destructive testing
equipment such as
-Ground Penetrating Radar
-Electrochemical Polarization
Corrosion Measurement
-Measurement by Sonic Testing
-Schmidt Hammer
-Carbonation Depth
Measurement
Kit
-Crack Scale
-Test Hammer
-Licensed Database with Server
and Terminals

(Input other than indicated here
will be determined through mutual
consultations between JICA and
NHA during the implementation of
the Project as necessary)

1. PERSONNEL
Administrative Personnel
1) Project Director:
Member (Operations)
2) Project Manager:
Director (RAMS)
Counterpart Personnel
1) Project Coordinator:
Deputy Director (BMS)
2) Assistant Project Coordinator:
Assistant Director (BMS)

2. OFFICE & FACILITIES

- Office for JICA Experts in NHA's
HQ Building with office furniture,
internet and telephone.

3. ARRANGEMENT

- Arrangements for master
trainers’ training and the training
at all the 36 MUs.

- Transportation for the field trips
of JICA Experts in/around
Islamabad.

4 BUDGETALLOCATION
Budget for travel expenses and
allowances for the participants of
master trainers’ training and the
training at al the 36 MUs.

Important Assumptions

NHA staff, the participants in the
training (Activity 2-1 and 2-2), do
not retire from NHA.

Pakistan, especially Islamabad, is
continuously safe enough for
JICA Experts to implement the
activities.

Project Design Matrix (6)

Activities

bridge inspection database).

bridges.

existing BMS (Smart Bridge).

existing BMS (Smart Bridge).

2-1.Implement 3 types of master trainer’s
training for the staff of NHA's HQ and ROs
at the target bridges in/around Islamabad
(for (1) bridge inspection, (2) bridge repair
method selection, and (3) data input to a

2-2.By master trainers (trained in Activity 2-1),
implement 3 types of training for the staff of
MUs (for (1) bridge inspection, (2) bridge
repair method selection, and (3) data input
to a bridge inspection database).

2-3. By the staff of MUs (trained in Activity 2-2),
implement (1) bridge inspection, (2) bridge
repair method selection, and (3) data input
to a bridge inspection database for all the

3-1. Implement training for the staff of NHA's
HQ of operation and management of the

3-2. Transfer the data from a bridge inspection
database input by the staff of MUs to the

3-3. Estimate the cost necessary for bridge
maintenance in the fiscal year of 2019
based on the data transferred to the
existing BMS (Smart Bridge) in Activity 3-2.

Japanese side

Pakistani side

29

Important

Assumptions
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Plan of Operation
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Plan of Operation

Agthmian

5=y Imodemanc 3 1ypes of UT Sraining for the staff of HA's
Gt B 41 T tagen bridgas o aromn d Lalirash a4
Botum & s e palesnion of pamiipens T

2211 Srumng. Docide the partic pants i T Saning from =
MHNs B ared 1300 el

sidn o Largnt bridgns of MT waining Cabest §

1-1-2 Piae,

e ' s biamaked) |

S0 ot o st 10 ot
SRk Moiifrhagiorss =)

=128 Erager

contants and KAL@u of MT Tang -
5 nmf

Barry cut n smationairs for the sarticieants of UT
Eraving (a2 bagrein, ntarim, ared Fral viag,

iae,
e

1-18 imaiemant 1 imas of mamer rainees’ vainng.

P [}
ran| 3

1:1=7 Dissuns 15 decite waning in Jpan e
|ace
vy cut o cacbosty tait for MT i arder to et &
218 cartificate Lo thoas carticieants scored B or bighar a2 Fiar.
e capes iy tant o

By Ty rwinad Aty 3= mplamant 3 rypas of
Eraiing for the @4 of NLx

rapeston aletass

Sut e & coiturin and i reasremant of

121 sartcieants from WLk i trare v WTa of B Fian
Diosite s parvispanns in trammg o assh 11 A ransa
. gng EsSars bihodite fir Fumong ot ssch 13 04 und € s
Sraing ot vach 3 Ml Pl
-3 Bocite B tarmt o o 7 v of et o439 b
ral
ek 3 1) biritgn irageaccn
jroaa: S delamane 8 mmaol eing e the s [Fros | 2] beidas rog o 8wt
rotusd 3 dat et 3 & beutas inabestin dutitass|
14 HE sl JEEA, Erparta (an ¥
228 r she wabing ba S Ts of W0 rian
saurity canasm, mankor the waring by UTs of A i | [
Byt 11 of MU it i Activty 1- 11 gt 11] bridgn inapesiem
it o Aatind for 0 Tha BRGS0 B 27 ity rot uF TP 8 ae cten
1 Bt o 1 3 8400 P 1 8 briden naneatan Satiais
s bt o e S o o 1) bevegn macastee] 1 1 | |
== rsbers el for ITibes of Sebhmi & ssshor % [Fres |12 b ros-ae w8 wetin
= Acu] ] data rurt 1o @ briden imawe vars dniabass|
Iillii'!ill[]'|[
nitgs e e
Pt A Ly P |2 bt regan B daiation
heton{ 1) dutn pecct 52 @ bridge acws e datutass)
B T 4TS G et SN . itk el 1 11
e MTa of WIS 13 ae JICA Exmerta (anly £ 00 1! beidan iragenen
133 snsrmy soncemic. munaor § wBes of sevmin by e [ren [(2) britge vt s st ation. (=] ElE =
sta ot alis aciad 30 bridge mapstn du
Ty o B ponfrm o8 D brids of wash A han
1-3-4 boan rapested wnd thut daka rond 1 ks Fiar
[Le——y e
soges v MTo ofHHL'Y D g JEA By, wwsbiote the 3
2% w513 s of stiviws b e T o MU ol m m

33

0

Project Manaer/ Bridge Inspection [Yukio 1go

i ER A big FER

Bricee Repsic [Yoshichi Fujimot

A * &

Bricse Management System (BMS) [Akio Mori

ERTAIA M RT A % mie

Capabiity Development. [Haruo Tomiyama
. Bw %3

Project Monitoring [Kenichi Tomi

B = = =

Program Coordnator [Kotoko Yoneda

RBAE XE T

Local Adninistrator

B EACEE)

Local Engineer 1

A (1)

Local Engincer 2

Bt AR 2)

34

A3-29



Thank you for attention.

A3-30



Bridge Management System in NHA
Appendix (1 EEE

(2) Version 2 (9 December 2016)
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PM Form 3-1 Monitoring Sheet Summary

TO CR of JICA Pakistan OFFICE

PROJECT MONITORING SHEET

Project Title : The Project for Technical Assistance on Implementation
of Bridge Management System in NHA
Version of the Sheet: Ver.2 (Term: July, 2016 - December, 2016)
Name: Kenichi TOMI
Title: Project Monitoring
Submission Date: 9t December, 2016

l. Summary

1 Progress

1-1 Progress of Inputs

(1) Experts

Duration: from July 20, 2016 (Start) to December 31, 2016 Unit: Days

Plan Actual Actual
by during 6 total b}/ during 6 total /

previous [ months previous | months Plan

Bridge Pakistan 0 77 77 0 75 75 97%

Inspection Japan 0 17 17 0 21 21 124%

Bridge Pakistan 0 77 77 0 75 75 97%

Repair Japan 0 17 17 0 10 10 59%

Bridge Man. |Pakistan 0 29 29 0 11 11 38%

System Japan 0 60 60 0 13 13 22%

Capacity Pakistan 0 61 61 0 61 61 100%

Development Japan 0 0 0 0 6 6 | 10000%

Project Pakistan 0 41 41 0 25 25 61%

Monitoring Japan 0 0 0 0 0 0

Because BMS with the prioritization function is newly made in addition to Bridge
Inspection Database, the schedule of Bridge Maintenance System Expert has been
revised.

(2) Equipment

Crack Scale and Test Hammer are used in MT training and following OJT in the
selected bridge inspection, 100 sets in consideration of 50 Inspectors have been
prepared and transported to Islamabad, but not been transferred to C/P yet.

Other non-destructive test equipment will be discussed after the 1t MT training
with the knowledge through the two senior engineers’ visit to Japan.

Computers (Licensed Server and Terminals) will be discussed after the
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specifications of Bridge Inspection Database and new BMS are fixed.

(3) Training in Japan

It was strongly requested by C/P in the 15t JCC that the two senior engineers should
visit to Japan prior to the 15t MT Training. This training is scheduled from January
15t to 27, 2017. Its tentative arrangement is done.

Other than the two senior engineer visit to Japan, the MT trainers’ (approximately
10 to 12 persons, 2 weeks) originally planned in June,2017 shall be postponed to
October, 2017. Those persons will be selected through the examination carried out
in the 1t MT training and the submission of bridge inspection results in the
following selected bridge inspection in the field.

(4) In-country Training

Because the senior engineers’ visit to Japan is scheduled in January as the earliest
implementation, the 15t MT Training originally planned in November, 2016 which
shall be reflected on the knowledge from the senior engineers’ visit to Japan ought
to be postponed to March, 2017.

1-2 Progress of Activities

The draft of Bridge/Culvert Inspection Formats, Bridge Inspection Manual, Bridge
Repair Method Selection Manual, and MT Training materials (PowerPoint slides) will
be prepared by the end of December. Those will be edited by the newly hired local
engineer for the customization and localization.

As per two senior engineers’ visit to Japan, the member has been decided and are
preparing for the paper works so far.

Though it has taken so much time to collect information understand the current
situation in NHA and Pakistan and it has been very difficult for Experts to make
progress without sufficient human resources from C/P, the schedule will catch up
with the originally planned time frame if the 15t MT Training is successfully held by
the end of March, 2017.

1-3 Achievement of Output

As to 3 types of draft manuals (1-1), 2 drafts of Bridge Inspection Manual and
Bridge Repair Method Selection Manual will be finished by the end of December,
while a draft of Data Input Manual to a bridge inspection database shall be made
according to Bridge Inspection Database and new BMS with the prioritization

A3-33




PM Form 3-1 Monitoring Sheet Summary

function.

As to a draft bridge inspection format (1-2), it will be finished by the end of
December.

As to a manual for culvert inspection and a culvert inspection format (1-3), those
will be made as the part of bridge inspection manual and format and will be finished
together.

As to a draft bridge inspection database (1-4), it shall be made according to Bridge
Inspection Database and new BMS with the prioritization function as well.

As to 2 types of draft training materials (1-5), the basic ones will be prepared by the
end of December for the 15t MT Training, the advanced ones will be prepared after
Experts understand levels/capabilities of MT Trainer candidates through the 15t MT
Training. Those will be transformed to e-learning materials.

Other activities have not been scheduled by the end of December, 2016.

1-4 Achievement of the Project Purpose
Not enough progress has been carried out so far in order to evaluate the
achievement.

1-5 Changes of Risks and Actions for Mitigation

Risks to be considered hereinafter.

(1) Insufficient NHA personnel added into JWG.

(2) NHA’s understanding on responsibilities of activities shown in PO.
(3) NHA staff’s recognition of importance of bridge management.

1-6 Progress of Actions undertaken by JICA
JICA Pakistan Office has been instructed NHA repeatedly.

1-7 Progress of Actions undertaken by Gov. of NHA
One room for Experts (not separated rooms) has not been provided so far.

1-8 Progress of Environmental and Social Considerations (if applicable)
(None)
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1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if
applicable)

As PCKK pushed forward with Diversity & Inclusion Policy, please check the

possibility to assign female engineers to the Project.

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.)

NHA General Specifications (issued in December 1998) must be out of date,
especially in design & construction from the viewpoint of durability and
maintenance.

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

2-1 Detail

(1) Despite that drafts of manuals and formats are in the 15t responsibility of NHA
side, those are solely prepared by Expert side. In the revise and finalizing manuals
and formats, the similar situation will occur as well. In order to avoid from failing
into the one-time phenomena as well as Smart Bridge and NHA General
Specifications, those manuals and formats shall be revised in the future in
accordance with the changing situations.

(2) Shortage of communication among Experts is anticipated.

(3) It seems to be taken so much time that the issues have decided in NHA.

(4) Some minutes of meetings seem to be missed.

2-2 Cause

(1) Insufficient human resource has been allocated to JWG and the Project.

(2) The separated rooms have been provided to Experts by NHA.

(3) What was decided by the lower level in hierarchy has often changed by the
upper levels.

(4) Minutes of meetings as to prioritization, two senior engineers’ visit to Japan,
additional scopes, etc. shall be recorded and stored properly.

2-3 Action to be taken
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(1) Additional personnel shall be join JWG and the Project. Potential candidates
shall be selected through the 15t MT Training. So many NHA engineers as possible
shall be involved in the Project to recognize that those are their own assets in the
future.

(2) One larger room should be provided for Experts.

(3) The important issues should promptly be reported and commented by the
member of JCC.

(4) Minutes of meetings must be made promptly.

2-4 Roles of Responsible Persons/Organization (JICA, NHA, etc.)

NHA shall understand the importance of raising the engineers for its future and
issue the order for him/her to join as an eager engineer into JWG and the Project.
NHA shall prepare one larger room for the Project.

3 Modification of the Project Implementation Plan

3-1 PO

(1) Project Purpose

[Before] Cost estimate necessary for bridge maintenance every fiscal year
implemented on the basis of bridge inspection results of the bridges on National
Highways in Pakistan.

[Amendment] Annual bridge maintenance plan prepared on the basis of the latest
bridge inspection data of entire NHA Network.

[Reason] Because bridge inspection data has not been carried out regularly since
the ex-BMS (Smart Bridge) was developed, NHA’ s bridge maintenance plan
including all the procedures must be prepared as priority.

(2)Output 1

[Before] Manuals and a database developed for bridge inspection and bridge repair
method selection.

[Amendment] Manuals, Database and BMS developed for bridge inspection and
bridge repair method selection.

[Reason] Because bridge inspection data has not been carried out regularly since
the ex-BMS (Smart Bridge) was developed, BMS with the prioritization function is
newly made in this project.

(3) Activity 1
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[Reason] Because (a) BMS with the prioritization function is newly made in addition
to Bridge Inspection Database, and (b) the training is conducted for Master Trainer
candidates in order to improve capability of NHA staff though all of them are not
expected to achieve to deserve to be the certified Master Trainer, those
expressions and wordings are modified.

(4) Activity 2

[Reason] Because (a) the training target is not only bridge but also culvert and (b)
all the staff of MUs are not dedicated to bridge/culvert inspection, those
expressions are revised.

(5) Output 3

[Before] Data on all the bridges of National Highways in Pakistan input by MUs to
the existing BMS (Smart Bridge) available to NHA’s HQ and ROs.

[Amendment] Data on all the bridges of National Highways in Pakistan input by
MUs to Database available to NHA’s HQ and ROs.

[Reason] Because MUs will input data to Bridge Inspection Database, not Smart
Bridge (correction of improper usage).

(6) Activity 3

[Reason] Because (a) BMS is newly made instead of the existing BMS (Smart
Bridge), (b) to clarify the roles of NHA staff and HQ RAMD staff respectively, and (c)
to define the task of maintenance plan not just limited only to budget estimation.

3-2 Other modifications on detailed implementation plan

(Remarks: The amendment of R/D and PDM (title of the project, duration, project site(s),
target group(s), implementation structure, overall goal, project purpose, outputs, activities,
and input) should be authorized by JICA HDQs. If the project team deems it necessary to
modify any part of R/D and PDM, the team may propose the draft.)

As strongly requested by NHA, the assignments of Experts will be rearranged in
order to keep at least one person in Islamabad as much as possible though the
assignments as Expert group were considered for safety and security reasons.

4 Preparation of NHA toward after completion of the Project
Standard Operation Procedure (SOP) related with Bridge Maintenance will be made
and kept.
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Il. Project Monitoring Sheet | & Il as Attached
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The project for technical assistance
on implementation of
Bridge Management System in NHA

JCC

Joint Coordination Committee

December 9th 2016
At
Auditorium NHA HQ Islamabad

-
jica’

III Pacific
Consultants

1

Agenda

1. Opening of the Meeting
2. Introduction of Participants
3. Outline of the Project
- Revision of PDM (Project Design Matrix)
- Revised Schedule of the Project
- Progress of the Project
- NHA staff (2 persons) visit to Japan
4. Discussion
5. Others
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Revised Scope of Works

* Adding BMS software database with

prioritizing function

» Addition of Expert for BMS programing

* Prototype Database by July in 2017, and
Prototype BMS by December in 2017.

* Both finalized by June in 2018

Project Purpose

Before

Amended Version

Cost estimate necessary for
bridge maintenance every
fiscal year implemented on

the basis of  bridge
inspection results of the
bridges on National

Highways in Pakistan.

Annual bridge maintenance
plan prepared on the basis
of the latest bridge
inspection data of entire
NHA network.

Reason: Because bridge inspection data has not been
carried out regularly since the ex-BMS (Smart Bridge) was
developed, NHA's bridge maintenance plan including all
the procedures must be prepared as priority.
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Output 1

inspection and bridge repair
method selection

Before Amended Version
Manuals and a database|Manuals, Database and BMS
developed for bridge |developed for bridge

inspection and bridge repair
method selection

made in this project.

Reason: Because bridge inspection data has not been
carried out regularly since the ex-BMS (Smart Bridge) was
developed, BMS with the prioritization function is newly

Output 3

Before

Amended Version

Data on all the bridges of
National Highways in
Pakistan input by MUs to the
existing BMS (Smart Bridge)
available to NHA's HQ and
ROs.

Data on all the bridges of
National Highways in
Pakistan input by MUs to
Database available to NHA's
HQ and ROs.

Reason: Because MUs will input data to Bridge Inspection
Database, not Smart Bridge (correction of improper usage).

Need to be coincident with additional SOP.
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Activity 1

Before

Amended Version

1-1 Develop 3 types of draft manuals (for (1)
bridge inspection, (2) data input to a bridge
inspection database, and (3) bridge repair
method selection).

1-1 Develop 3 types of draft manuals i.e. (1)
bridge/culvert inspection, (2) bridge repair
method selection and (3) data input to Database.

1-2 Develop a draft bridge inspection format.

1-2 Develop draft bridge/culvert inspection
formats.

1-3 Develop a manual for culvert inspection
and a culvert inspection format.

1-4 Develop a draft bridge inspection
database (in Excel/Access).

1-4 Develop prototype Database & BMS.

1-5 Develop 2 types of draft training materials
for the master trainers of NHA's HQ and ROs
(for (1) bridge inspection and (2) bridge repair
method selection).

1-5Develop 2 types of draft training materials for
training i.e. (1) bridge/culvert inspection and (2)
bridge repair method selection.

6. Review and finalize the above 3 types of
manuals (Activity 1-1), a format (Activity 1-2),
a data base (Activity 1-4) and 2 types of
training materials (Activity 1-5).

6. Review and finalize the above 3 types of
manuals (Activity 1-1), inspection formats
(Activity 1-2), prototypes (Activity 1-3) and 2
types of training materials (Activity 1-4).

Reason: Because (1) BMS with the prioritization function is newly made in addition to Bridge
Inspection Database, and (2) the training is conducted for Master Trainer candidates in order to
improve capability of NHA staff though all of them are not expected to achieve to deserve to be
the certified Master Trainer, those expressions and wordings are modified.

Activity 2

Before

Amended Version

2-1 Implement 3 types of master
trainer’s training for the staff of NHA's
HQ and ROs at the target bridges
in/around Islamabad (for (1) bridge
inspection, (2) bridge repair method
selection, and (3) data input to a bridge
inspection database).

2-1 Implement 3 types of master
trainer’s training for the staff of NHA’s
HQ and ROs at the target bridges (for
(1) bridge/culvert inspection, (2) bridge
repair method selection, and (3) data
input to Database)

2-2 By master trainers (trained in Activity
2-1), implement 3 types of training for
the staff of MUs (for (1) bridge
inspection, (2) bridge repair method
selection, and (3) data input to a bridge
inspection database).

2-2 Implement 3 types of OJT for the
field staff by Master Trainers (trained in
Activity 2-1),

(1) bridge/culvert inspection, (2) bridge
repair method selection, and (3)
inspection data input to Database.

2-3 By the staff of MUs (trained in
Activity 2-2), implement (1) bridge
inspection, (2) bridge repair method
selection, and (3) data input to a bridge
inspection database for all the bridges.

2-3 Implement (1) bridge/culvert
inspection, (2) bridge repair method
selection, and (3) data input to Database
for all the bridges/culverts, by field staff
(trained in Activity 2-1 & 2-2).

expressions are revised.

Reason: Because (1) the training target is not only bridge but also culvert and (2)
all the staff of MUs are not dedicated to bridge/culvert inspection, those
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Activity 3

Before

Amended Version

3-1 Implement training for the staff of
NHA's HQ of operation and
management of the existing BMS

3-2 Transfer the data from a bridge
inspection database input by the staff
of MUs to the existing BMS (Smart
Bridge).

3-1 Implement training for NHA HQ
regarding management of BMS
(software and database).

3-2 Monitor bridge data input by NHA
staff (Activity 2-3) to Database, and
data transfer to BMS by HQ RAMD
(Road Asset Management
Department) staff.

3-3 Estimate the cost necessary for
bridge maintenance in the fiscal year
of 2019 based on the data transferred
to the existing BMS (Smart Bridge) in
Activity 3-2.

3-3 Prepare the annual bridge/culvert
maintenance plan including estimated
budget for 2019 based on the data
transferred to BMS (Activity 3-2).

Reason: Because (1) BMS is newly made instead of the existing BMS (Smart
Bridge), (2) to clarify the roles of NHA staff and HQ RAMD staff respectively,
and (3) to define the task of maintenance plan not just limited only to budget

estimation.

Work Schedule

Time 2016 2017 2018
Items 61789 f10|11f12|1|2|3|4|56]|6]|7|8]|9]|10[11|12]1]|2[3]4[5]|6[7]8[9]10fI1
Preparation [ ) g (e
Manual and Format forinspection  |MASIES % m F*hze
Database & BMS Prototype BMS m
MT Training 0] @
MU Training el ohiali) ®
Brige Inspection %elect:ed Bri:dges/ ulvers L AIII Bridlges/CIuIvertf |
Evaluation - I : : : : : :
Bis H B i
Report 1PN-1 PN-2
Flood Season — I —
Ramadan : | :
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Manuals and Formats

Inspection Sheet Format

Manual for general inspection
Bridge and Culvert

Manual for Repair of Bridge

. Training Materials

BMS Manual

SOP for implementation of BMS
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Draft to be
prepared by

December 2016
December 2016

December 2016
December 2016
December 2017

December 2017




Type

Object

Main necessary information

Corrosion

Others

Metal member
Metal member

Range, depth

Fatigue crack: length, location
Bolts: Number, location
Fracture: location

Crack

Spalling, R-bar corrosion

Water leakage, efflorescence

Slab crack

Concrete member

(include PC)

Length, width, type, location

Range, depth or corrosion of R-bar

Length, water volume

Width. type

Damage of joint

Expansion joint

Space, roughness

Damage of pavement

Pavement
(include concrete)

Roughness, range, refer to metal member

Damage of bearing

Bearing, bearing base or

seat, anchor

Space, refer to metal and concrete member

damage.

Damage of anchorage

Anchorage of PC

Refer to metal and concrete member damage

Unusual sound and vibration

Deflection

Deformation and lack

Soi1l chocked

All member

Should be decided according to damage

Deflection volume

Deformation volume, lack range

Volume

Settlement, decline or

movement

Foundation

Tolume, location

Scouring

Foundation

Elevation of river bed
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Description

MNo damages and no functional troubles 1n a structure.

BRegquire to Prevention
and hMaintenance

The damage which does not affect the basic function of structure had
better be repaired in the view of preventing to become serious damage in
future.

The countermeasure should be implemented in an early time in the view
of preventing serious damapge in futurs.

The countermeasure should be implemented in an early time because
safety of structure is probably damaged.

Require to emergency
Reparation

The countermeasure should be immediately implemented becauss the
zafety of structure is probably damaged.

The immediate countermeasure 12 necessary because damage affect= the
zafety of passenger or others but it doesn’'t affect the safety of structure.

Require to maintenancs

Repaired in maintenance work.

Detail survey should be implemented.

Follow-up survey should be implemented.

Repair method

No damages and no functional troubles in a structure.

Stage of Preventive
Maintenance

The damage which does not affect the basic function of structure
had better repair in the view of preventing to progress serlous
damage in future.

Stage of Immediate
Measure

The countermeasure should be implemented in a early time
because safety of structure probably damaged

Stage of Unsafe

Immediate remedial action 1= required, because safety of
structure 1s probably damaged or has the possibility to be
damaged.
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Equipment

. . ) Master Inspection Price in L
Purpose Equipment Inspector | Maint. Unit Trainer RO Squad Total Pakistan Price in Japan
Core dia. 100 (—50, 30) (destructive)
CORECASE with standard Drill Bit ATHE - - - - 2
(100mm)
Compression Strength - Proceq N ¥93,312
Rebound Hammer E?gg;g _ _ _ _ 2 Proceq NR ¥177,120
Schmidt Hammer = Test Anvil ~ ¥240,840
Sanyo NS-2 ¥117,720
) o . LR (B Pundit PL-200  ¥1,404,000
ook Deoth :Iars:itlc_rWa\t/:1 (ultrasonic, impact, hitting) = EE ~ ~ ~ ~ ) Pundit PL-200PE ¥2.160,000
ack Dep PUNDIT-L AB Ultrasonic Syster B, 3T Pundit Lab+ ¥1,080,000
asonic Syste E5) Pundit Lab_¥1.026,000
Electromagmetic Wave Radar 3T B _ ‘ One Rader Rebar Detect ‘ "~
Rebar Arrangement Ground Penetrating Rader LA ne Rader Rebar Detector 1 Hilti PS1000 ¥3,974,400
IS9IR _
Grack Width Crack Scale oy 50 47 3
Spalling, Honeycomb Test Hammer zilﬂ\/ 50 47 _ 3
Electromagnetic Induction — _ ‘ One M. ticRebar Detect ‘ -
Rebar, Cover Profoscope/Profometer EHZE ne MagneticRebar Detector 1 Hilti PS250 ¥1,987,200
Carbonation Depth (Drilling), LS _ _ _ _ 2 Hilti TE 20-A36 ¥204,768
Drill for Goncrete (FYIVE) Hilti TE 4-A22 ¥133,099
Carbonization L3k
Phenolohthalein /=Bl - - - - 2 46,600
1
Natural Electric Potential (ASTM)
Rebar Corrosion Corrosion Analyzing Instrument (CANIN) |B 2B - - - - 2 Giatec iCOR ¥3,348,000
(Half Cell Potential)
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Training in Japan (1)

Duration Jan 14 — Jan 28

NEXCO Research Institute
Hanshin Express Highway

Organization Japan Bridge Engineering Center

visit Municipality (Yao City)
PCKK (Experts)
Facility Visit Taiheiyo Consultant/Cement

N2U-Bridge (Nagoya Univ.)

Work Site in Tokyo

Repair Work Work Site in Hyogo
Site Visit Work Site in Kyoto
Work Site in Osaka

Master Trainers Training

No. of sessions 3
Duration of Training 1 week per session
Participants 60 (20 in each session)
Candidate participants Directors/DD/AD
(Engineers)
Location HRTC

Master Trainers will be selected/decided based on
evaluation during training by JICA Experts & NHA
mutually
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MT Training Schedule (tentative)

Mon Tue Wed Thu Fri Sat Sun
1 2 3 4 5
6 7 8 9 10 11 12
Feb, 13 14 15 16 17 18 19
2017
20 21 2 23 24 25 26
27 28 . 2 3 4 5
_ 15t Sedsion 3
6 7 8| . 9 10 11 12
) 2nd Se'ssion R
13 14 . 16 17 18 19
_ 3rd Sé¥sion .
Mar, < >
2017 20 21 22 23 24 25 26
27 28 29 30 31

21

MT Training Schedule #1 (tentative)
I == =

Bridge design
&
Construction,
Inspection
Manual,
Evaluation

Day 1

10:00 . Introduction— summary of training and
10:30 Cuidance schedule

10:30

10:40 Break

}?gg Bridge Design(1) Bridge Engineering(1)
11:30 ~

12:00 Break

12:00 . . . . .

13.00 Bridge Design(2) Bridge Engineering(2)
13:00 _

14:00 Lunch

14:00 . .

1250 Inspection Manual Summry of Inspection Manual
14:50

1500 Break

15:00 . . .

15:50 Inspection Manual Basic of evaluation
15:50

16:00 Break

16:00 . .
1630 Test Easy test for bridge design
16:30 . .

17-00 Review Review of today
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MT Training Schedule #2 (tentative)
| owestme | meme ] e |

Day 2

Damage,
Inspection
Sheet

190:_3300 Damage(concrete)(1) Damage and evaluation of concrete bridge
10:30
1100 Break
11:00 . .
1150 Damage(concrete)(2) Damage and evaluation of concrete bridge
11:50
12:00 Break
12:00 .
1300 Damage(substructure) Damage and evaluation for substructure
13:00 _
1400 Lunch
14:00 Damage(steel and other) Damage and evaluation of steel bridge and
14:50 others
14:50
Break =
15:00 rea
15:00 . .
15550 Inspection(sheet) How to make Inspection Sheet(1)
15:50
16-00 Break
1228 Test Easy test for bridge design
16:30 ) .
1700 Review Review of today

MT Training Schedule #3 (tentative)
[ o [ e [ e

Day 3

Inspection
Sheet,
Counterme-
asure

19(;_3300 Inspection(sheet) How to make Inspection Sheet(2)

10:30

1100 Break

11:00 . .

1150 Inspection(sheet) How to make Inspection Sheet(3)

11:50 _

12:00 Break

12:00 Repair(1) Countermeasure for concrete

13:00

13:00 _

1400 Lunch

14:00 . Countermeasure for steel and other
Repaire(2) :

14:50 materials.

14:50

15:00 Break

15:00 .

1550 Non destructive test Test for concrete and steel

15:50

16:00 Break

16:00 . .

1630 Test Easy test for bridge design

16:30 ) .

17:00 Review Review of today
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MT Training Schedule #4 (tentative)

Day 4

9:00 . .
=
1000 Move Shahia Bridge
10:00 . . . .
1100 Site inspection Under bridge of concrete bridge(1)
11:00 _
Site 11:10 Break

inspection 11:10 W . . q
1210 Site inspection Under bridge of concrete bridge(2)
12:10 . .

= HR
12:40 Move Shahia Bridge HRTC
12:40 _
14:00 Lunch
14:00 . . L .
1500 Evaluation Evaluation of site inspection
15:00
Break =

Reivew & 15:10 rea

Discussion | 15:10 Review Review of inspection results
16:00
16:00 . . . .
17:00 Examination Qualifying Examination of MT Trainer

25

MT Training Schedule #5 (tentative)

Day 5

228 Move =Wah garden bridge
9:30 . . . .
1030 Site inspection Under bridge of concrete bridge(1)
10:30 _
10-40 Break
10:40 Site inspection Under bridge of concrete bridge(2)
Site 11:40 P ¢ ¢
inspection 11:40 _
1150 Break
11:50 — . .
12:30 Site inspection Surface of concrete bridge
12:30 .
= HR
13:00 Move Wah garden bridge HRTC
13:00
Lunch =
14:30 Hne
14:30 . . " .
1520 Evaluation Evaluation of site inspection
Reivew & 15:20
Discussion 15:30 Break
15:30 Revi Review of inspection result
1630 eview eview of inspection results
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Selected Bridges for MT training
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@ S8 Durban -
w SNOX 2%
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088 3 @
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a 4257“—Fﬁn
P-N5N-2520 Texila D ' Ul el
wori [P-N5S-2521 Texila
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3 PNGN-2480 Sangan] ok / P-N5N-2350 Punj:ab Ways Brldges
P-NGS-2481 Sang jani Ve caal 6 251 Runjab Revel
TTTTT B Siggly P2 Visited
= P-N5N-2440 Shahi| /g ¥75 .
Buj | P-N5S-2441 Shahi Yoy Bridges
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Shahia Bridge
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Damages of Shahia Bridge

Curb 0000 .
@concrete spalling and
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PHOTO-No. 21

Cross Beam 0000
dconcrete spalling and
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min]

Cross Beam 0000

Superstructure

Main Girder 0000
@deform and fack-c
PHOTO-No. 4

PHOTO-No. 9

Gross Beam 0000
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rack (medium, smail)-c
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Cross Beam 0000

mm]

Gross Beam 0000
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PHOTO-No. 10 R-bar corrosion-c[
Cross Beam 0000 ) PHOTONo. 7
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PHOTO-No. 11
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CGurb 0000
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Islamabad

Damages of Shahia Bridge

PHOTO No. 22

Cross Beam 0000
(BWater |eakage, efflorescence—d

PHOTO No.5

Addotabad

Span Code

Span Code

Phetagraghing Date ]

Picture Number 9 Picturs Number 10
Member Name L Elemant Number Hate Member Name i Elamant Numbe Note
THR BRmE-d THR-BERD
DamageType | MM-SAME | DegrecofDamage | d  |fmm) Damage Tyne B SR Begee of {mem) =

Photographic Pictures Including Damaged Section

Prcturs Number 1 Span Code ] Photographing Date | 04/00/2015 [Picture Numbar 12 Sean Code Photographing Date | 18/08/2015
Membar Hamo i Elsmant Humbsr Hota Marmbar Hame Wi Elemerit Murmber| Note
T BERE T - A OB (35— R
Damags Type | MM-BERE | DegeoofDamage | & |fmm] 2 Damsge Tyse | HI-WSHORE | Doweeo! = c
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Wah Garden Bridge

Damages of Wah Garden Bridge

Pier Superstructure Pier
$lab 0000 8 Beam 0000 1 At
@concrete spalling and @ooncrete spalling and Main Girder 0000
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Explanatory notes

kinds of damages| expression [kinds of damages| expression
crack float [iiiic)
corrosion water leakage

Wah Garden Bridge

[
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R-bar corrosion others O

08012~

efflorescence
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Damages of Wah Garden Bridge

Photographic Pictures Including Damaged Section

Picturs Humber Span Code i Photographing Date | 04/09/2015 Picture Numbrer 2 Span Code 1| Photogrshns Date | 18/08/2015
Mambar Name E Element Number Note Marer Nama E Element Humber] Note
23R 6 il £3 -1MHER
Damage Type £ 23 ] Degree o fDamage | ¢ o o Damage Type R Dl;:;'_:‘ © x "

Picturs Hunber 3 Span Code 1 Photographing Date | 04/09/2015 1 Photographing Date | 18/08/2015
Member Hame HH Element Number Note Note
T B -0 E EFT Esfea
Damage Typ A B S Degree of Damage d [,L,,m}' Damage Type k- NME R Dl)-:::l:‘ d 5

Agenda

1. Opening of the Meeting
2. Introduction of Participants
3. Outline of the Project
- Revision of PDM (Project Design Matrix)
- Revised Schedule of the Project
- Progress of the Project
- NHA staff (2 persons) visit to Japan
4. Discussion
5. Others
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Thank youl!
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Bridge Management System in NHA
Appendix (1 EEE

(3) Version 3 (12 July 2017)
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PM Form 3-1 Monitoring Sheet Summary

TO CR of JICA Pakistan OFFICE

PROJECT MONITORING SHEET

Project Title: The Project for Technical Assistance on Implementation of Bridge
Management System in NHA
Version of the Sheet: Ver.3 (Term: January, 2017 - May, 2017)
Name: Kenichi TOMI
Title: Project Monitoring Expert
Name: Muhammad Asif Azam
Title: Project Coordinator, DD (BMS)
Name: Yukio IGO
Title: Project Manager/Bridge Inspection
Submission Date: 12" July, 2017

l. Summary
1 Progress
1-1 Progress of Inputs
(1) Experts
Duration: from January 1, 2017 to May 31, 2017 Unit: Days
Plan Actual Actual
by during 6 total b_y during 6 total /

previous | months previous | months Plan
Bridge Pakistan 77 50 127 75 60 135 106%
Inspection Japan 17 14 31 21 19 40 129%
Bridge Pakistan 77 32 109 75 28 103 94%
Repair Japan 17 0 17 10 6 16 94%
Bridge Man. |Pakistan 29 11 40 11 11 22 55%
System Japan 60 0 60 13 11 24 40%
Capacity Pakistan 61 50 111 61 50 111 100%
Development Japan 0 0 0 6 5 11 | 10000%
Project Pakistan 41 0 41 25 0 25 61%
Monitoring Japan 0 0 0 0 0 0

Experts for Training were input as planned during these 6 months for 2 weeks training in
Japan for 2 trainees and the 15t Master Trainers Training for 65 trainees (1week x 3 times)
at HRTC, while Expert for BMS was input less than planned because schedule was
changed according to adding the new BMS.

Despite of PDM modification due to building new BMS with the prioritization function
decided in JCC-2, delay of R/D amendment signature has been interrupting BMS Experts
to give input to the Project.
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PM Form 3-1 Monitoring Sheet Summary

(2) Counterpart

Though input was required from 1) Project Coordinator (Deputy Director (BMS)) and 2)
Assistant Project Coordinator (Assistant Director (BMS)), the latter has hardly been input
since the Project started.

As to the 6" Expert visit (May 9" - May 24t), the Project progress was not progressed as
planned because 1) Project Coordinator were out of office for the first week (May 9t"- May
16M).

(3) Equipment

100 sets of Crack Scale and Test Hammer were handed over to NHA and 65 sets were
delivered and used for the trainees in the 1st MT training. 100 Helmets were also done
additionally from the viewpoint of safety, and safety vests were provided by HRTC.
Through discussion between Experts and C/P, NDT equipment as the below table is
planned to be handed over by September 2017.

Purpose Equipment Total Price in Pakistan Price in Japan
Safety Helmet 100
Crack Width Crack Scale 100
Spalling, Honeycomb Test Hammer -
Proceq N ¥93,312
Rebound Hammer SilverSchmidt $2,600 (EN EM) Proceq NR ¥177,120
Schmidt Hammer 16 Calibration certificate $170 Sanyo NS-2 ¥117,720
Compression Strength © amme Digi Shimidt ND ¥ 585,000
Kamekura Seiki D-7000 ¥105,800
Test Anvil 1| SilverSchmidt $1,700 (EN EM) Tost Anvil ¥240840

Kamekura Seiki KH-80 ¥84,200

Pundit PL-200  ¥1,404,000
Pundit PL-200PE ¥2,160,000
Pundit Lab+ ¥1,080,000
Pundit Lab ¥1,026,000
Elsonic ¥1,250,000

Pundit PL-200  $7,760
Pundit PL-200PE $20,300
Pundit Lab+ $6,000
Pundit Lab $5,300

Elastic Wave (ultrasonic, impact, hitting)
Crack Depth Sonic Testing 1
PUNDIT-LAB Ultrasonic System

Hilti PS1000 Rp.7,091,983+GST
1 Profoscope+ $3,420 Hilti PS1000 ¥3,974,400
Profometer PM-650 $8,620

Electromagmetic Wave Radar

Rebar Al t .
ebar Arrangemen Ground Penetrating Rader

Electromagnetic Induction

Rebar, Cover Profoscope/Profometer

1 Hilti PS250 Rs.4,237,746+GST Hilti PS250 ¥1,987,200

¥46600/Kit

Carbonization 16 Deep Purple $1,900 ¥3500/500ml bottle

Natural Electric Potential (ASTM)
Rebar Corrosion Corrosion Analyzing Instrument (CANIN) 1 Profometer Corrosion $10,965
(Half Cell Potential)

Giatec iICOR ¥3,348,000
Profometer Corrosion ¥2,500,000

Computers (Licensed Server and Terminals) will be kept in discussion after the
specifications of Bridge Inspection Database and new BMS are fixed. Through discussion
between Experts and C/P, the Computers are planned to be handed over by December
2017.
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PM Form 3-1 Monitoring Sheet Summary

(4) Training in Japan
Duration: January 15t to 27, 2017.
Participants: Mr. Aftab Ullah Babar & Mr. Muhammad Asif Azam (2 persons).
1) January 16, Monday
Subject: Bridge and Maintenance in Japan
BMS in Japan
Transportation Infrastructures and Projects
Venue: PCKK HQ (13:00-18:00)
Attendees: Watanabe (Board of Member), Mori, Kamitani, Nakaai, Horii, Ishihara,
Suga, Yoneda, Fujimoto, Tomiyama, Igo
» Bridge Maintenance in Japan by Nakai
» BMS in Japan by Mori
» Discussion on Bridge Management plans in Pakistan
> Introduction of Road Technologies in Japan by Ishihara

Opinion Exchange Group Photo

2) January 17, Tuesday

Subject: Technologies in Japan Highway Bridges
Bridge Maintenance in Japan Highway

Venue: NEXCO Research Institute (11:00-16:00)

Attendees: Mr. Hirose, Mr. Shirakawa, Igo

Lectures Facility visit
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PM Form 3-1 Monitoring Sheet Summary

» Bridge Situations and Countermeasures in NEXCO by Mr. Hirose
» BMS in NEXCO by Mr. Shirakawa

» Sound Diagnosis for Highway Bridges by Mr. Hirose

> Facility visit

3) January 18, Wednesday
Subject: Repair Site Visit
Venue: Shingetsu Rikkyo Bridge (14:00-16:00)
Attendees: Mr. Nagahata, Mr. Endo from Nippon Liner
Mr. Matsuoka, Mr. Takagi, Mr. Akabae from MBS
Mr. Konuma, Ms. Kasahara, Igo from PCKK
This project is repair works for slab on the steel girders. Sectional repair by plastering and
prevention for falling pieces by sheeting. This sheeting is special because it is transparent
in order to watch concrete cracks.

Ride on Lift Car Lift Car

4) January 19, Thursday

Subject: License System of Road Bridge Inspectors

Venue: Japan Bridge Engineering Center (J-BEC) (9:30-11:30)
Attendees: Mr. Yoshida, lgo, Yoneda

Lecture Q&A
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PM Form 3-1 Monitoring Sheet Summary

This is the only organization to licentiate for road bridge inspectors. It carries out both
in-office and on-site lectures and examination. This license is required especially in MLIT
inspection and maintenance projects.

5) January 19, Thursday

Subject: Concrete Test Facilities and Equipment

Venue: Taiheiyo Consultant (14:30-17:00)

Attendees: Mr. Kobayashi, Mr. Shirai, Ms. Tsukamoto, Mr. Tanaka, lgo
> Facilities of Taiheiyo Group

» Analysis Equipment

» Non-Destructive Test Equipment with operative experience

Lecture NDT operation
Taiheiyo consultant is one of subsidiaries of Taiheiyo Cement which is one of the biggest
cement manufacturers in Japan and also has some subsidiaries and branches world
widely.

6) January 20, Friday

Subject: N2U-BRIDGE

Venue: Nagoya University (14:00-16:00)
Attendees: Mr. Imai, Tomiyama, Mutou, Igo

Lecture Facility
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PM Form 3-1 Monitoring Sheet Summary

This research facility for bridge maintenance was established in Nagoya University
Campus in 2010. This facility comprises 4 deteriorated bridges, which were removed from
NEXCO sites; then reassembled at Nagoya University Campus. At the site of this facility,
Inspection Training Model Panels with various defects and conditions such as ASR
aggregate and voids were furthermore built for training inspectors as well as research.
Owning the above-mentioned unique figures, N2U-BRIDGE become a facility original
worldwide in the field of education and training for engineers, whose works are regarding
bridge maintenance since its establishment. N2U-BRIDGE is currently operated by the
committee including Nagoya University, Nexco-Central (Central Nippon Expressway) and
Engineering Nagoya.

7) January 23, Monday

Subject: BMS in Municipality

Venue: Yao City (13:00-17:30)

Attendees: Mr. Tanaka (Mayor), Mr. Matsui, Mr. Miyata, Mr. Nishio, Mr. Kaneko,
Mr. Ooyama, Mr. Noguchi, Mr. Kaku, Mr. Kuri
Igo, Tomiyama, Tomi

» Operation and Maintenance of Bridge in Municipality

» On-site demonstration

Lecture on-site visit

8) January 24, Tuesday

Subject: Bridge Inspection Site

Venue: Tomami Viaduct (14:00-16:00)

Attendees: Mr. Matsumoto (MLIT), Igo, Tomiyama, Kyo, M.Mori
> Bridge Inspection Site Visit

> Trial operation of NDT
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PM Form 3-1 Monitoring Sheet Summary

Ride on Bridge Inspection Car NDT Equipment

9) January 25, Wednesday

Subject: Seismic Upgrading Work Site

Venue: Nijo Bridge (14:00-16:30)

Attendees: Mr. Hirano, Mr. Ito, Mr. Inoue from Kyoto City
Igo, Tomiyama, Nakata from PCKK

» Seismic Upgrading Work Site Visit

Site Visit Group Photo

10) January 26, Thursday

Subject: Bridge Management in Urban Highways

Venue: Hanshin Expressway (10:30-17:00)

Attendees: Ms. Kawakami, Mr. Tamagawa from Hanshin Expressway
Igo, Tomiyama, Miyamoto, Kyoku from PCKK
Mr. Kuge (JICA, joining in the afternoon)

> Bridge Management in Urban Highways

> Visit Earthquake Disaster Museum
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PM Form 3-1 Monitoring Sheet Summary

Lecture Earthquake Disaster Museum

11) January 27, Friday
Subject: Bridge Repair Work Site Visit
Venue: Terada Viaduct (10:00-12:00)

Attendees: Mr. Konishi (MILT)
Mr. Nakaya, Mr. Okabe, Mr.Kida from Shobond Construction

Igo, Tomiyama, Tomi, Nagata, Yaguchi from PCKK
Mr. Kuge
> Bridge Repair Work Site Visit

Explanation on Application Methods Explanation on constituent Materials
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(5) In-country Training
Subject: the 1t Master Trainers’ Training
Venue: Highway Research and Training Center (HRTC), Burhan

Attendees: Total 65 trainees
> 15t batch (Feb 27 - Mar 3) 16 trainees
> 2" patch (Mar 6 - Mar 10) 20 trainees
> 3 batch (Mar 13 - Mar 17) 29 trainees
Materials:

> Bridge Inspection Manual (15t Edition)

> Bridge Repair Manual (15t Edition)

> Handout (printout of PowerPoint slides)

> Stationery (a set of bag, file, notebook and 3 color erasable ballpoint pen)
> Bridge/Culvert Inspection Sheet (Excel file)
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1) 15t batch

Lecture Indus River Bridge

Shahia Bridge Examination

. 2 1;:} ;

Wah Garden Bridge Certification
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PM Form 3-1 Monitoring Sheet Summary

2) 2"d batch

Shahia Bridge Examination

Wah Garden Bridge Certification
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Monitoring Sheet Summary

3) 3 batch

AR SRR .

m ruun.g

Wah Garden Bridge

Certification
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PM Form 3-1 Monitoring Sheet Summary

1-2 Progress of Activities

Activity 1-1. Develop 3 types of draft manuals i.e. (1) bridge/culvert inspection, (2)
bridge repair method selection and (3) data input to Database.

» (1) and (2) were completed on schedule.

> (3) will be drafted along with Activity 1-3

Activity 1-2. Develop draft bridge/culvert inspection formats.
> Activity was completed on schedule.

Activity 1-3. Develop prototype Database & BMS.

> Bridge Inspection Database Prototype will be developed in July 2017 as version 1.0.
From July to November 2017, inspection data of 100 bridges and 200 culverts will be
collected by RAMS & Certified Master Trainers. The data will then be imported in
Bridge Inspection Database Prototype for validation purpose. The BMS Software will be
revised accordingly. (Refer to Minutes of JWG Meeting dated May 19th, 2017)

» The BMS Software shall be developed as network-based, with limited access to Master
Trainers i.e., submit the updated bridge inspection/repair data to database. (Refer to
Minutes of JWG Meeting dated May 19th, 2017)

> The Bridge Inspection Database should be developed in such a way that it can be
integrated with Road Database and GIS. (Refer to Minutes of JWG Meeting dated May
19th, 2017)

» Master Trainers will be able to upload and gather information from bridge inspection
data in their jurisdiction folder. (Refer to Minutes of JWG Meeting dated May 19th,
2017)

> Bridge Inspection Database Prototype with data input software as version 1.0 will be
developed by the end of July 2017.

Activity 1-4. Develop 2 types of draft training materials for training i.e. (1)
bridge/culvert inspection and (2) bridge repair method selection.
> Activity 1-4 was completed in time for the 1St MTT.

Activity 1-5. Review and finalize the above 3 types of manuals (Activity 1-1),

inspection formats (Activity 1-2), prototypes (Activity 1-3) and 2 types of training

materials (Activity 1-4).

> Activity 1-5 is still in progress with expected completion before 2"d MTT subject to
validation of prototypes and input software through inspection data (December 2017)
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>

Current progress seems not to be sufficient. Inputs shall be re-considered.

Activity 2-1. Implement 3 types of master trainer’s training for the staff of NHA’s HQ
and ROs at the target bridges (for (1) bridge/culvert inspection, (2) bridge repair
method selection, and (3) data input to Database).

>

>

>

YV V VY V V

Y

>

Y

>

According to NHA'’s request for basic education of bridge maintenance, NHA selected
the 75 candidates and 65 attended to MTT (Activity 2-1-1).

Shahia Bridge, Wah Garden Bridge and Indus River Bridge were selected for on-site
training (Activity 2-1-2).

A set of NDT equipment for on-site training (a test hammer, a crack scale and a helmet)
was provided to each participant. A safety jacket was also provided by HRTC. The NDT
equipment list with purposes and numbers has been prepared by Experts and waiting
for C/P consensus (Activity 2-1-3) (Refer to 1 Progress, 1-1, (3) Equipment)

Contents and syllabus of MTT was prepared (Activity 2-1-4).

Questionnaire at the first stage was carried out (Activity 2-1-5).

The 1st MTT was carried out in February and March (Activity 2-1-6).

Data input to Database (Activity 2-1-7) will be carried out in the 2" MTT (on schedule).
The 1sttraining in Japan was carried out (Activity 2-1-8).

“The Certificate of the 1t MTT” was granted to each participant without consideration of
the results of examination (Activity 2-1-9).

It was decided that (Certified) Master Trainers would be selected based both on the
in-house examination at the end of MTT and on-site bridge inspection sheets after MTT
which each candidate would inspect, fill out and submit by him/herself in his/her
jurisdiction.

Each candidate was requested to submit 10 sets of bridge inspection sheets if he/she
belonged to MU or 3 sets if not by May 19" and to declare in advance his/her
nominated bridge names by April 12,

It was decided in JWG Meeting dated May 19t, 2017 that based on the results of
examination and inspection reports, 20-25 candidates would be shortlisted by JICA
Experts and afterwards 10 - 15 candidates would be finalized as Certified Master
Trainer jointly by JICA Experts & NHA

Only 7 candidates submitted 26 sets of bridge inspection sheets by May 19,

Because of insufficient submission, the submission sets were reduced 2 and 5
respectively, and due date was postponed to June 16", but totally 17 candidates
submitted 58 sets.

The definition of Certified Master Trainer (CMT), Master Trainer (MT), and participants
of 2"d MTT shall be discussed.
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Activity 2-2. Implement 3 types of OJT for the field staff by Master Trainers (trained
in Activity 2-1), (1) bridge/culvert inspection, (2) bridge repair method selection, and
(3) inspection data input to Database.

» Master Trainers have not been selected.

» OJT implementation has not been confirmed.

» No MT has trained the field staff.

> Significant delay occurs.

Activity 2-3. Implement (1) bridge/culvert inspection, (2) bridge repair method
selection, and (3) data input to Database for all the bridges/culverts, by field staff
(trained in Activity 2-1 & 2-2).

» No progress has been confirmed.

> Significant delay occurs.

Activity 3-1. Implement training for NHA HQ regarding management of BMS
(software and database).
> The activity will start subsequent to validation of BMS (software and database).

Activity 3-2. Monitor bridge data input by NHA staff (Activity 2-3) to Database, and
data transfer to BMS by HQ RAMD (Road Asset Management Department) staff.

> No progress has been confirmed.

> Slight Delay is expected.

Activity 3-3. Prepare the annual bridge/culvert maintenance plan including
estimated budget for 2019 based on the data transferred to BMS (Activity 3-2).

> No progress has been confirmed.

> Slight Delay is expected.

1-3 Achievement of Output

Output 1-1. Draft manuals for (1) bridge/culvert inspection, (2) bridge repair method
selection by [December, 2016] and draft manual for (3) data input to Database &
BMS developed by [December, 2017].

> Bridge Inspection Manual and Bridge Repair Manual were drafted (2 of 3).

Output 1-2. Draft bridge/culvert inspection formats developed by [December, 2016].
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» Completed.

Output 1-4. 2 types of draft training materials for the master trainers for (1)

bridge/culvert inspection and (2) bridge repair method selection developed by

[December, 2016].

» Both 1st Edition of Bridge Inspection Manual and Bridge Repair Manual were issued
and delivered to the 1st MT training participants.

Output 2-1. 3 Master Trainers’ training for (1) bridge/culvert inspection and (2)
bridge repair method selection implemented by [March 2017], and (3) data input to
Database implemented by [September, 2018].

> (1) and (2) were completed on schedule.

Output 2-2. 3 types of training (for (1) bridge/culvert inspection, (2) bridge repair

method selection, and (3) data input to Database) implemented by Master Trainers

(trained in Activity 2-1) to all field staff by [November, 2017].

> Implementation of training by Master Trainers to all field staff will be planned after
selection of Certified Master Trainers.

> Neither MT nor CMT were not yet selected.

Output 2-3. Bridge/culvert inspection, bridge repair method selection, and data

input to Database completed for all NHA bridges by [June, 2018].

> Only 58 bridges/culverts were inspected by 17 candidates while more than 5000
bridges and 16000 culverts (total 21000) will be inspected by June, 2018.

» Current progress percentage is less than 0.28%.

Output 2-4. 90% or more results of bridge repair method selection and data input to
a bridge inspection database by the staff of MUs evaluated to be accurate by NHA’s
HO & JICA Experts by [October, 2018].

> No output has been confirmed.

Output 3-1. Training for management of BMS implemented by [December, 2017].
> No output has been confirmed.

Output 3-2. Data on all the bridges of National Highways in Pakistan input to
Database by [October, 2018].
> No output has been confirmed.
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Output 3-3. Cost estimate necessary for bridge maintenance in the fiscal year of
2019 based on BMS.
» No output has been confirmed.

1-4 Achievement of the Project Purpose

» No achievement so far.

> Need to pay attention to the way how to collect the “complete input data” and “Means of
Verification”. (Refer to 2 Delay of Work Schedule and/or Problems.)

1-5 Changes of Risks and Actions for Mitigation

(1) Training Target

It was written in original R/D, appendix 2, “V. TARGET STAFF OF ACTIVITY 2-1 & 2-2”,
“For Activity 2-1 and Activity 2-2, which is trainings for the staff of Maintenance Units by
the master trainers of Regional Offices, the criteria for selection of participants in the
trainings will be set up by the counterpart personnel at NHA’s Headquarters and the JICA
Experts. The participants will be finally decided at the beginning of each activity through
mutual consultations between the JICA experts and the counterpart personnel at NHA’s
Headquarters. Upon successful completion of the master trainers’ trainings, JICA and
NHA will grant a certificate to the participants”.

But, according to NHA'’s request for basic education of bridge maintenance, there were 65
participants of the 1st MTT from HQ, RO, MU and Project Office.

As written in “Issues and countermeasures” in amended PDM (version 2), Standard
Operation Procedures (SOP) related to bridge maintenance is requested to be built in
order to clarify the training target.

(2) OJT for MU

Because Inspectors in MU actually inspect and fill up the bridge inspection sheets, the 15t
MTT participants need to provide OJT for the Inspectors. But most of them seem not to
have any time to share bridge inspection and OJT. It is necessary for Inspectors to have
some training for bridge inspection.

1-6 Progress of Actions undertaken by JICA
> (None)
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1-7 Progress of Actions undertaken by NHA
> As R/D Amendment of the 2nd JCC was signed on June 8", 2017, Bridge Inspection
Database and BMS can be started officially.

1-8 Progress of Environmental and Social Considerations (if applicable)
> (None)

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if
applicable)
> (None)

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.)

(1) Scholarship Program in Bridge Sector

JICA intends to grant scholarship for Doctor/Master Course in Japan on Bridge
Asset/Maintenance Management. It is scheduled to start September 2018. The person(s)
must be the prospective key person(s) of BMS in NHA.
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2 Delay of Work Schedule and/or Problems (if any)

Data Collection
In order to achieve “Project Purpose”, it is necessary to analyze the complete input data
to BMS. Those data will be necessary by the end of June, 2018.

2-1 Detail

» Data collection started from April 2016 (after the 1st MTT), and more than 5000 bridges
and 16000 culverts (total 21000) will be inspected by June, 2018 (duration 15 months).

» Only 58 bridges/culverts were inspected by 17 candidates by June 2017. Current
progress percentage is less than 0.28%.

» 100 bridges and 200 culverts will be inspected by November, 2017(Refer to Minutes of
JWG Meeting dated May 19th, 2017). The progress of November will be 1.70%.

20000

—0— Current —@—Planned //
15000

10000

5000 /

3/31/2017  6/30/2017  9/29/2017  12/29/2017  3/31/2018  6/30/2018

Figure Number of Inspected Bridges/Culverts

> In order to accelerate the inspection progress, it is necessary to clarify who and how it
will complete by the end of June, 2018.

2-2 Cause

> Insufficient human resources in MUs of NHA to allocate bridge maintenance work
because there are so many new construction projects in NHA such as CPEC projects.

> Insufficient rewards for MTs and Inspectors for bridge maintenance because it is
considered as an additional work by MUs without incentive/promotion.
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» Shortage of C/P personnel in JWG (Assistant Project Coordinator in PDM Inputs).

» Characteristic differences from Pavement Maintenance System (PMS) which the Local
Consultants (outsource) annually collect the new data and submit to NHA HQ (one-way
basis), while it is compulsory for bridge inspection in BMS to compare with the past
inspection and maintenance records (circulation basis).

» The Ex-bridge inventory was not fully utilized.

2-3 Action to be taken

(1) 3 to 5 engineers involved/engaged in the Project

Based on the in-house examination and on-site bridge inspection report, Experts will list
the candidates. NHA will have no objection in selecting 3 - 5 near Islamabad who will be
involved/engaged exclusively in working cooperatively with Experts to accelerate the
progress, to prepare for the 2 MTT. They may be called Certified Master Trainer in the
future.

(2) JwG
Adding abovementioned engineers into Technical WG or JWG, countermeasures and
directions shall be discussed and decided with mutual consensus among C/P, Experts
and JICA.

(3) 2nd Master Trainer Training
The purpose, contents and participants of the 2nd MTT should be discussed in JWG.

(NHA opinion)

NHA will have no objection if only 3 — 5 engineers near Islamabad will be selected initially
to support this project (or may be as CMT). They can be periodically called for meeting,
sharing their views and other issues at RAMS office. However, it is not necessary to add
them in JWG. It will be administratively difficult unless they are posted in RAMS or BMU is
established in RAMS comprised of such engineers

2-4 Roles of Responsible Persons/Organization (JICA, NHA, etc.)
Newly associated TWG or JWG must discuss and decide issues as follows;
> To accelerate the progress of bridge inspection by NHA.

> To define the organization in NHA for bridge maintenance by NHA.
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3 Modification of the Project Implementation Plan
3-1 PO

(1) 2nd Training in Japan

Training in Japan is one of the most effective incentives for candidates to become
CMT/MT. If the 2nd MTT is carried out after training in Japan, most of participants may
lose their interest in bridge maintenance. And even the 17 candidates who have submitted
bridge inspection reports seem not to have sufficient knowledge and skills in bridge
maintenance and inspection.

Experts and Project Coordinator discussed and decided that the 2nd Training in Japan
would be postponed to after April, 2018.

3-2 PDM
The green words in PDM mean that those become unsuitable for the current situations.

3-3 Other modifications on detailed implementation plan

(1) Inspection targets

Though all the bridges/culverts, total 21,000 are currently targeted in PDM, those should
be limited in number according to the current situation of bridge maintenance in NHA.
The feasible numbers of targets shall be set with consideration sustainability of BMS in
NHA. One of the practical countermeasures is to set the model areas/routes/jurisdictions
and to transfer know-how with experience to other ones in sequence.

(2) Training targets

The Master Trainers’ Training was initially targeted on Directors or Deputy Directors in
Headquarters and Regional Office, but through the mutual discussion between C/P and
Experts, it was changed on Deputy Directors, Project Directors and Assistant Directors in
Maintenance Units and Project Office.
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4 Preparation of NHA towards after completion of the Project

NHA seems to have insufficient human resources to share for bridge maintenance and to
have few engineers who have sufficient capability with intention for bridge maintenance.
Considering to achieve “Project Purpose” and “Overall Goal” (sustainability), utilization of
outsources such as local consultants for bridge inspection is one of the Experts’
recommendation though NHA has an intention to allocate internally from the beginning of
the Project.

(NHA opinion)

After accessing the current situation and 12 months progress in this project, it will be
advisable for NHA to opt for engaging local consultant to collect inspection data of all
bridges/culverts on NHA Network (for only once). The local consultant will directly submit
the data to RAMS HQ (or CMT can be involved for training of consultant’s engineers,
check the data and forward to RAMS by some arrangement). The CMT will get a lot of
experience and knowledge during this exercise. It is envisaged that NHA will get all data
before the end of 2018. Meanwhile, the JICA experts will continue for capacity building of
NHA engineers in this project as per actual plan. Later NHA engineers will work
continuously to update the inspection record.

Filling of initial inspection form (starting from scratch), detailed measurements and
preparation of sketches seems to be a difficult task at the moment for NHA inspectors and
is also one of the major reason of their lack of confidence and interest. Once NHA has
complete inspection record, then the inspector will only have to update the
inspection/repair data. While doing so, they will gradually improve both in experience and
knowledge. Thereafter, NHA’s own human resource would be sufficient to run the BMS.

Il. Project Monitoring Sheet | & Il as Attached

PM Form 1: PDM (Project Design Matrix)
PM Form 2: PO (Plan of Operation)
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The project for technical assistance
on implementation of
Bridge Management System in NHA

JCC-3

Joint Coordination Committee

July 12th 2017
At
Auditorium NHA HQ Islamabad

-
Jica’

Pacific
Consultants
1

Agenda

0. Introduction

1. Progress of the Project in the past 6 months

2. Prospective Progress in the coming 6 months
3. Delay Risks and/or Problems and/or Solutions
4. Modification of the Project Implementation Plan

5. Others
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1. Progress of Inputs
2. Progress of Activities P R O D U C [ N G
3. Achievement of Output

4. Achievement of the

Project Purpose

C
C

5. Changes of Risks and LT
Actions for Mitigation

Copyright © Pacific Consultants Co., LTD.

1.Progress of Inputs

a)Experts

Experts for Training were input as planned.
Expert for BMS was input less than planned because of the new BMS.

b)Counterpart
1) Project Coordinator (Deputy Director (BMS)) was input

2) Assistant Project Coordinator (Assistant Director (BMS) has hardly
been input since the Project started.

c)Equipment
100 sets of Crack Scale, Test Hammer and Helmets from JICA
Safety vests for the 15t Master Trainers Training were provided by HRTC.
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1.Progress of Inputs

d)Training in Japan
* Duration: January 15t to 27t", 2017.
* Participants: Mr. Aftab Ullah Babar & Mr. Muhammad Asif Azam

* Steel bar detection machine Lift car for bridge inspection

1.Progress of Inputs

Questionnaires after Training in Japan
<About Finding and Learning In Japan>

* (Mr. Babar) The knowledge adopted will be shared within
organization through lectures and discussions. The main
obstacle is financial constraint and inadequate capacity of local
engineers.

* (Mr. Asif) Japan is a technologically advanced country. The
capacity of engineers, organizational strengths and financial
situation in Japan is much better than Pakistan. The expertise
of Japanese organizations in infrastructure development and
management is second to none. The BMS in Japan can be
adopted for Pakistan with customized and selective approach.
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1.Progress of Inputs

e)In-Country Training

Subject: the 1st Master Trainers’ Training

Venue: Highway Research and Training Center (HRTC) Burhan
Attendees: Total 65 trainees

* 1st batch (Feb 27 - Mar 3) 16 trainees

* 2nd batch (Mar 6 - Mar 10) 20 trainees

* 3rd batch (Mar 13-Mar 17) 29 trainees

Materials:

* Bridge Inspection Manual (1st Edition)

* Bridge Repair Manual (1st Edition)

* Handout (printout of PowerPoint slides)

* Stationery (a set of bag, file, notebook and 3 color erasable ballpoint pen)
* Bridge/Culvert Inspection Sheet (Excel file)

1.Progress of Inputs

Examination Certification 10
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1.Progress of Inputs

Questionnaire- 2 (After Master Trainer Training)

100 went useful? o MT Training
Q0

0
0

0 JVeyumu o Emed 0

Do you want to become a Can BMSbe effidently

” Master Trainer implemented in NHA
€0

Lo
40

0 B I 0

EYes ®mNo  mCanotDetermine

mYes uMNo = Cannot Cetenmine

11

2.Progress of Activities

Activity 1-1. Develop 3 types of draft manuals i.e. (1) bridge/culvert inspection,
(2) bridge repair method selection and (3) data input to Database.

* (1) and (2) were completed on schedule.
* (3) will be drafted along with Activity 1-3

Activity 1-2. Develop draft bridge/culvert inspection formats.
* Activity was completed on schedule.

Activity 1-3. Develop prototype Database & BMS.

* Bridge Inspection Database Prototype will be developed in July 2017 as version
1.0. from July to November 2017,

Activity 1-4. Develop 2 types of draft training materials for training i.e. (1)
bridge/culvert inspection and (2) bridge repair method selection.
* Activity 1-4 was completed in time for the 15t MTT.

12
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2.Progress of Activities

Activity 2-1. Implement 3 types of master trainer’s training for the staff
of NHA’s HQ and ROs at the target
* The 1t MTT was held at HRTC.

* It was decided that (Certified) Master Trainers would be selected based
both on the in-house examination at the end of MTT and on-site bridge
inspection sheets after MTT which each candidate would inspect, fill
out and submit by him/herself in his/her jurisdiction.

* Each candidate was requested to submit 10 sets of bridge inspection
sheets if he/she belongs to MU or 3 sets if not by May 19th,

* Only 7 candidates submitted 26 sets of bridge inspection sheets by May
19th,

* Due date was postponed to June 16, but totally 17 candidates
submitted 58 sets.

2.Progress of Activities

Activity 2-2. Implement 3 types of OJT for the field staff by Master
Trainers

* It was decided in JWG Meeting dated May 19", 2017 that based on
the results of examination and inspection reports, 20-25 candidates
will be shortlisted by JICA Experts and afterwards 10 - 15 candidates
will be finalized as Certified Master Trainer jointly by JICA Experts &
NHA

* Master Trainers have not been selected. Because totally 17
candidates submitted inspection reports.

* OJT has not been carried out.
* No field staff has been trained.

* Significant delay occurs.
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3. Achievement of Output

* Bridge Inspection Manual and Bridge Repair Manual were drafted.
* Draft bridge/culvert inspection formats were developed.

* Master Trainers’ training for (1) bridge/culvert inspection and (2) bridge
repair method selection implemented on schedule.

* Implementation of training by Master Trainers (Certified Master Trainers) to
all field staff was not carried out.

* Only 58 bridges/culverts were inspected by 17 candidates while more than
5000 bridges and 16000 culverts (total 21000) will be inspected by June,
2018.

* Current progress percentage is less than 0.3%.

* 100 bridges and 200 culverts will be inspected by November, 2017(Refer to
Minutes of JWG Meeting dated May 19th, 2017). The progress of
November will be 1.70%.

15

3. Achievement of Output

20000 |
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15000 |-
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4. Achievement of the Project Purpose

Project Purpose:

Annual bridge maintenance plan prepared
on the basis of the latest bridge inspection
data of entire NHA network.

Means of Verification:

Analysis of complete input data to BMS and
bridge maintenance budget document (with
anticipated budget requirement for
forthcoming years).

5. Changes of Risks and Actions for Mitigation

(1) Training Target

* According to NHA's request for basic education of bridge
maintenance, there were 65 participants of the 15t MTT from
HQ, RO, MU and Project Office.

* Roles and responsibility (SOP) related to bridge maintenance
is required to be built in order to clarify the training target.

(2) OJT for MU

* Most of the 1t MTT participants seem not to have any time to
share bridge inspection and OJT.

* It is necessary for Inspectors to have some training for bridge
inspection.
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Prospective Schedule

2018

2017

2018

6l7l8l89

12
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Traiming Material

N~

1eers (ISB]

ﬂ .’.J HI

'MT Traming

Training in Japan

1 weekX 3 sessions !

rtified MasterTrainer

for Manuals

for Traming

for BIDB & BMS
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Problems in Data Collection

» Insufficient human resources in MUSs.

» Insufficient rewards for MTs and Inspectors for
bridge.

» Shortage of C/P personnel in JWG (Assistant
Project Coordinator)

» Characteristic  differences from Pavement
Maintenance System (PMS) and BMS (Bridge
Management System).

» Ex-bridge inventory was not fully utilized.

Target Bridges (and Culverts)

» The concept of a model area instead of entire NHA
network.

» The model area may contain at least 100 bridges
and 200 culverts in order to try Prototype BIDB and
to check Prototype BMS functions.

» Its location may be rather close to Islamabad with
consideration of Experts’ accessibility.

» The details to be discussed and decided in JWG
level after JCC.
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Framework

» 3 to 5 engineers’ engagement in the Project.
1) Inspection of 100 bridges + 200 culverts for validation.
2) Participate in 2nd MTT to give lectures
3) Implement training for field inspectors of MUs

» Bridge Maintenance Unit (BMU) in HQ.

Who will fill the forms?

» MUs or Outsource (Local Consultants).
Partially or entirely?
One-time or Permanently?

» Budgetary issues.

» Time frame with sustainability.
One-time or Permanently?

A3-107



DECISIONS SOLICITED
U Collection of inspection data of 100 bridges and 200 culverts before December 2017 for

validation of BMS prototype software

U Procedure for inspection and collection of data for all bridges/culverts on NHA Network
before June 2018 (by NHA Engineers or outsourcing)

U Non Destructive Testing Equipment for inspection of bridges

U Establishment of Bridge Management Unit in RAMS NHA

U Scholarship / Training program for NHA engineers in Bridge Asset Management in Japan
U Approval of Certified Master Trainers based on results of 15t MTT

O Arrangement of 2" MTT for new candidates in December 2017

U Training of CMTs in Japan in April 2018

25
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Project Design Matrix (1)

Narrative Summary

Objectively Verifiable

Indicators

Means of Verification

Important Assumptions

Overall Goal

Bridge maintenance
status improved on the
bridges of National
Highways in Pakistan.

Based on the bridge
data, the number of
bridge structures in the
worst condition has
decreased by one-third
in [January, 2022] from
the start of the Project.

Output data of the BMS

* Copyright of software

(source code)

* Availability of

optimum
maintenance budget.

* Continuous update of

bridge data

Project Purpose
Annual bridge

maintenance plan
prepared on the basis
of the latest bridge
inspection data of
entire NHA network.

Bridge maintenance
budget document with

breakdowns prepared in

[September, 2018].

Analysis of complete
input data to BMS and
bridge maintenance
budget document (with
anticipated budget
requirement for
forthcoming years).

* NHA’s road

maintenance budget
does not decrease
from the start of the
Project.

¢ Natural disasters with

the risk of damages
on bridges do not
occur.

Project Design Matrix (2)

Narrative Summary

Objectively Verifiable

Indicators

Means of Verification

27

Important Assumptions

Outputs
1. Manuals, Database and BMS

developed for bridge
inspection and bridge repair
method selection.

1-1. Draft manuals for (1)
bridge/culvert inspection, (2)
bridge repair method
selection) by [December,
2016] and draft manual for
(3) data input to Database &
BMS developed by
[December, 2017].

1-2. Draft bridge/culvert
inspection formats developed
by [December, 2016].

1-3. Prototype Database
developed by [July, 2017],
and prototype BMS by
[December, 2017], .

1-4. 2 types of draft training
materials for the master
trainers for (1) bridge/culvert
inspection and (2) bridge
repair method selection
developed by [December,
2016].

1-5. Manuals (1-1), formats (1-2),
Database & BMS (1-3), and
training materials (1-4)
finalized by [September,
2018].

1-1. 3 types of draft manuals

1-2. Draft bridge/culvert
inspection formats

1-3. Prototype Database & BMS

1-4. 2 types of draft training
materials

1-5. 3 types of manuals, a
bridge/culvert inspection
formats, Database & BMS
and 2 types of training
materials

* BMS s continuously in use by

NHA for preparation of bridge
maintenance plan.
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Project Design Matrix (3)

Narrative Summary Objectlve_ly LLLELLS Means of Verification Importa!nt
Indicators Assumptions

Outputs
2. Trainers of bridge inspection 2-1. 3 Master Trainers’ training for (1) 2-1. Training records and reports

and bridge repair method bridge/culvert inspection, (2) bridge

selection trained at NHA's HQ repair method selection implemented

and ROs, and bridge by [March, 2017], and (3) data input

inspection and bridge repair to Database implemented by

method selection of uniformed [September, 2018].

contents implemented on all 2-2. 3 types of training (for (1) 2-2. Training records and reports

the bridges of National bridge/culvert inspection, (2) bridge

Highways in Pakistan. repair method selection, and (3) data

input to Database) implemented by
Master Trainers (trained in Activity
2-1) at all field staff by [November,

2017].

2-3. Bridge/culvert inspection, bridge 2-3. Completed bridge inspection
repair method selection, and data formats and input data to
input to Database completed for all Database

NHA bridges by [June, 2018].
2-4.90% or more results of bridge repair | 2-4. Input data to Database and its
method selection and data input to evaluation
Database by the field staff evaluated
to be accurate by NHA's HO & JICA
Experts by [October, 2018].
2-5.Cettification of Master Trainers after
training by JICA Experts (scoring 2-5. Test records and reports
more than 80% in capacity test).
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Project Design Matrix (4)

e S Objectively Verifiable

Means of Verification Important Assumptions

Indicators
Outputs
3. Data on all the bridges of 3-1. Training for management of | 3-1. Training records and report
National Highways in Pakistan BMS implemented by
input by MUs to Database [December, 2017].
available to NHA's HQ and 3-2. Data on all the bridges of 3-2. Input data to Database
ROs. National Highways in

Pakistan input to Database
by [October, 2018].

3-3, Cost estimate necessary for | 3-3. Bridge maintenance budget
bridge maintenance in the document with breakdowns
fiscal year of 2019 based on
BMS.

30
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Project Design Matrix (5)

Activities - - _— Important Assumptions
Japanese side Pakistani side
1-1. Develop 3 types of draft 1. EXPERTS 1. PERSONNEL The participants for training by
manuals i.e. (1) 1) Bridge Inspection Expert Administrative Personnel JICA Experts (Activity 2-1) must
bridge/culvert inspection, (2) 2) Bridge Repair Expert 1) Person in Charge: have at least 15 years of
bridge repair method 3) BMS Expert Member (Planning) remaining service period in NHA.
selection, and (3) data input 4) Capacity Development Expert | 2) Project Manager:
to Database. 5) Project Monitoring General Manager (RAMD)
1-2. Develop draft bridge/culvert 6) Local Coordinator (Pakistani) | 3) Member:
inspection formats. Director (Design)
1-3.Develop prototype of 2. EQUIPMENT Counterpart Personnel
Database and. Non-destructive testing 1) Project Coordinator:
1-4.Develop 2 types of draft equipment such as Deputy Director (BMS)
training materials i.e. (1) -Ground Penetrating Radar 2) Assistant Project Coordinator:
bridge/culvert inspection and | -Electrochemical Polarization Assistant Director (BMS)
(2) bridge repair method Corrosion Measurement
selection. -Measurement by Sonic Testing 2. OFFICE & FACILITIES HY
1-5. Review and finalize the -Schmidt Hammer - Office for JICA Experts in NHA's
above 3 types of manuals -Carbonation Depth HQ Building with office furniture,
(Activity 1-1), inspection Measurement internet and telephone. Pakistan, especially Islamabad
formats (Activity 1-2), Kit and Lahore, is continuously safe
prototypes (Activity 1-3) and | -Crack Scale 3. ARRANGEMENT enough for JICA Experts to
2 types of training materials -Test Hammer - Training Arrangements. implement the activities.
(Activity 1-4). -Licensed Database with Server - Transportation for the field trips
and Terminals of JICA Experts in/around
Islamabad.
(Numbers and specifications will
be determined through mutual 4. BUDGETALLOCATION
consultations between JICA and | Budget for traveling and
NHA during the implementation of | accommodation expenses of the
the Project as necessary) training participants.
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Project Design Matrix (6)

Important

Activities

Japanese side Pakistani side Assumptions

2-1.Implement 3 types of master trainer’s
training for the staff of NHA's HQ and ROs
at the target bridges (for (1) bridge/culvert
inspection, (2) bridge repair method
selection, and (3) data input to Database).
2-2.lmplement 3 types of OJT for the field
staff by Master Trainers (trained in
Activity 2-1), (1) bridge/culvert
inspection, (2) bridge repair method
selection, and (3) data input to Database.
.Implement (1) bridge/culvert inspection, (2)
bridge repair method selection, and (3)
data input to Database for all the
bridges/culverts, by field staff (trained
in Activity 2-1 & 2-2).

2-

w

3-1.Implement training for NHA HQ regarding
management of BMS (software and
database).

3-2. Monitor bridge data input by NHA staff
(Activity 2-3) to Database, and data
transfer to BMS by HQ RAMD (Road
Asset Management Division) Staff..

. Prepare the annual bridge/culvert
maintenance plan including estimated
budget for 2019 based on the data
transferred to BMS ( Activity 3-2).

3-

w
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4. JICA’s Strategic Plan for Road Asset Management

(Training)
Human resource
development for road
maintenance to support the

expansion and fixation of (Technical
TC’s output by C/P Cooperation)
‘ Fixation of PDCA for
. road asset
(Technical : T
. tion) Expansion and fixation of management
- t(')ope;aPll)o(?A . PDCA for road ’ (preventive
xation o or - maintenance to the maintenance)
road maintenance in
. . whole country by C/P
pilot site t
( Scholarship) Core Person for Road
Research and Asset Management
Development for Road Technology and
Asset Management - Infrastructures
Technology and Lifetime-Extending
Infrastructures Lifetime- Maintenance
Extending Maintenance Technology
Technology 35

4. JICA’s Strategic Plan for Road Asset Management

Collaboration with Hokkaido Univ. & Institute of Industrial Science,
Univ. of Tokyo, conducting comprehensive research on development
of road infrastructure management cycle and its application in Japan

and abroad under Japanese national project “SIP”
*Research and Development for Road Asset Management Technology
(Customization considering regional situations etc.)
*Training for Road Asset Management

Collaboration with Infrastructures Lifetime-Extending Maintenance
Research Center, Nagasaki Univ., conducting Human Resource
Development “Michi-Mori (Road Maintenance Engineer)” project

with Nagasaki Pref., Japanese local government
*Research and Development for Infrastructures Lifetime-Extending
Maintenance Technology (Inspection and Repair Work etc.)
* Training for Road/Bridge Maintenance

36
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5. Human Resource Development
for Road Asset Management Technology

New Activities for JFY 2017 (tentative plan)
* Scholarship Program

Research Road Asset Management Infrastructures Lifetime-
Field Technology Extending Maintenance
Technology
Acceptance Univ. of Tokyo / Hokkaido Univ. / Nagasaki Univ.
Program Master’s course / Doctoral course
Country Cambodia / Lao PDR / Mietaam (Trial Case)
Commencing October, 2017 (or April , 2018)
Time
Number 1~2 persons / Univ.

Target Person C/P of TC or High Level Political Officer for Road Policy or High
Level Engineer for Road Maintenance

*Training Program

Country Focused Training for Road Asset Management Technology in Vietnam to
support the expansion and fixation of TC’s output by C/P after TC in cooperation
with Japanese SIP project (Trial Case).

5. Human Resource Development
for Road Asset Management Technology
Future Plan after JFY 2017

_ JFY 2017 After JEY 2017

Scholarship Cambodia, Laos, Cambodia, Laos, Vietnam + Philippines,
Program Mietaam(=>IFY2018) Bangladesh, Pakistan, Ethiopia, Egypt,
Mongol (under consideration)
Country Focused Vietnam Depending on a request for Individual
Training (Trial Case) Training Project
Group & Region New Training course “ Road Asset Management Technology”
Focused Training will be considered from JFY 2019
Acceptance Univ. of Tokyo, Univ. of Tokyo, Hokkaido Univ., Nagasaki
Hokkaido Univ., Univ. + Kyoto Univ., Osaka Univ. (under
Nagasaki Univ. consideration)
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5. Human Resource Development

for Road Asset Management Technology

Application Process for October, 2017 Entrance

I S R

End of March

~ Mid. of April
Mid. of April

Mid. of April ~

End of April

End of May

End of May to
First of June

Information of Candidate (CV, Research Content,
English Proficiency documents (TOEFL, TOEIC or
IELTS) etc.)

Pre-Selection
[Univ. of Tokyo] Submission of Draft Application
Form (PDF)

Consultation (Pre-Interview) by Skype, etc.

[Univ. of Tokyo] Submission of Original Application
Form (Announcement of Success after submission)

[Hokkaido Univ.)] Deadline of Submission of
Application Form

[Nagasaki Univ.] Submission of Application Form
(October 2016 Entrance: 30 May to 3 June)

5. Human Resource Development

Project Team
=>JICA HQ =>
Each Univ.

Each Professor

Professor, Univ.
of Tokyo

Each Professor
Candidate

Univ. of Tokyo
Hokkaido Univ.

Nagasaki Univ.

for Road Asset Management Technology

Application Process for October, 2017 Entrance

T s

End of June

End of June

End of July

End of July

End of July
End of July to

August

September

First of October

[ Nagasaki Univ.]Official Selection Process:
Interview and oral examination
(October 2016 Entrance: 23 June to 30 June)

Submission of Draft A2A3 form (JICA training form)

[Nagasaki Univ.] Announcement of Success
(October 2016 Entrance: 22 July)

[Hokkaido Univ.] Announcement of Success
(October 2016 Entrance: 29 July)

[After Announcement of Success)
Submission of A2A3 form (JICA training form)

Arrangement and Preparation for Entrance and
Accommodations, etc.

Briefing for living in Japan at JICA overseas office

Start a Research and Development at Univ.
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Nagasaki Univ.

JICA office =>
JICA HA

Nagasaki Univ.

Hokkaido Univ.

JICA office =>
JICA HA

Each Univ.
Candidate

Candidate

Candidate
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Brochure

* No. of Posters 100
* No. of _
* Page size A2

Brochures

Company “Graphic Directors”
Waheed Igbal

Chief Executive Officer
+92(308) 888 8041

4 fold brochure sample
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JICA in Pakistan

Japan started Official Developmant Assistance (ODA) to Pakdstan in 1954 by providing technical fraining in line
with Colombo Plan, while the first Japanese OD:A was extended in 1961 and zrant zid was extended in 1970.Since
its beginning i 1970, the acoumnalated amount of zrant aid to Dalstan sums up to 173 billion Yen by year 2015.

A project for Technical Assistance on implementation Tepam has suppanied development of infasrucows in Paldtan twough Japanese ODA Loans in arsas of
% ; tramspartation and energy. This project is zlso & teckmical cooperation project which iz expected to serve 3s 2
of Bridge Management milestone in area of Eridze Manazerment in Pakistan..
Tachnical C: i capacity P b7 lists are dispatched to Pakistan for
the exchange of Tapanese om and expariance to individusls of Pakistan. This training is condacted for

Government officials of Pakistan. Technical Cooperation vennires are outlined 50 23 tp empovwer individuals w
end up becaming self-reliant and solving the problems they encouuter | by themsalves.

Pakittan has an sdsting road metwork of sbout 263,000km,
traffic and 045 Freight Almost
Ru%ofmeimm;rﬂ\ nnnauma]lumws WHA iz
oparation and e of t\ i §
12,13 Lkan which is 4.6% of the total road network of Pakistan. So, |
in addition o road axd pavement maintenance, bridge and cabvert
maintenance is also important which is not yet standardized 1nder
a formal plan despite the bigh pisk of damage caused by incressed
traffic vohme, oves-loading, poar desizn and canstruction.

Our M

Ta tranafer the technical of bridze and i election wader
& ) Japan International content by devalaping standard manuzls and sheats The astimate of bridze maintsnance cost for sach fiscal year
j ch Cooperation Agency is raquired to be 10 impaove the infrasmuchre in Pakistan.

M” National Highway Authority
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evaluation is elso provided by expert team. The bridge inspection sheet will be uzed to register and compile data
and diagnosiz resalt in bridge mspection database.

Skt To foster the leadership to carry out the bridge inspection and repair method selection, workshops 222 convened
i which helped in smooth transfer of tachnolozy in bridge inspaction, diagnosiz, BMS, repair and rehabilitation.
‘The first training given to two MHA as held at Japan. Dy ion of wosking of bridge
system m Japan was given. Following visits were made during the training to get 1 know-how of functioning of
EMS in Tapen.

NEXCO Research Institute
'NEXCO is a hishway company which
owns 2 road system in
Tapan by its 3 sub disibuted

5 mynnmzmwg,m
Syme Central and NEXCO East.
The NENCO BI receives the bridse
. data from it three 50D Cornpenies Row
Ilustrative diseram of EMS e Bt o v EME
So, BMS is  systemized procedure for evaluation, inspection, recording, maintenance and rapair of bridgs and System.
culvests. mmmﬁs\mmmu manxged and opesated by National Fighway Authariy will be
requlariy i uztion will beinputted fnto s custamized EMS
softwars.
Implementation of BMS in Pakistan
Th 2 of techmical assist ided by TCA. A team of BMS ewparts from Japan to Pakdistan
was dispatched The sxpart team is warking in 3 majer aress.
Msnuals & Sheets BMS Software
- Mamual for Enidga’ - Bridge Inspection
i , dztabasa and EMS
- Manual for Eridsa’ Enzinsars Software for NHA
L : : >
Mathod selection * Non-destructive E e

The already existing standards for bridze maintenance are scrminized and the improved bridze and culvert
inspaction and repair method selection mennsls are prepated. These documents will serve = standard guideline
for bridgs evalustion and maintenance A standard format of brides inspaction shest for recording dats of bridze

44
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Japan Bridge Engineering Center

JBEC B a govenument owned
Imspectors Licemze, renders trainings
and after testing their kmowledze and
to the bridge inspectars.

- 2@ v

Highway Research and Training
Center

ware held in Highway Ressarch and
Traming  Cemter.  The  sessions
concentrated  on bridge  imspection,

Group photo at site
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The forthcoming traimings will focus on the selection of Certified Master Traimers (MTs) for set up and -
fimctioning of Bridze Manazement System of MHA These Certified Mastar Trainars, mmgm Project Schedule

kmawiledgs will carmy out the trainings and playa : for NHA®

m@mmzmmmmm(ummmmmd Tims |
trapsfar of knowledzge &= shown below. Lisms &7
Trainings by JIGA | Mamwl and Fromat
Experts for Master | Databa &G
Trainers T Teainins
WY Trainine
Senior Engineers i g
Basic :
/ Eraluation
¥ B
Suppor ted witl —
e-learning Engineers / Inspectors -
system
Our Commitment
T PO OwCommitment |

msmmmmmummgmemupmmnmmmﬂ Febound Hammers, Ultrasopdc e 7 SRR
e i, e v ok, oo, o e s T
e
Providing NDT equipment for detailed i iny e and
viding DT equipment imspectiun of sipersinociuse

Feroz@nner

Test Hammer

46
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Bridge Management System in NHA
Appendix (1 EEE

(4) Version 4 (13 December 2017)

A3-119



TO CR of JICA Pakistan OFFICE

PROJECT MONITORING SHEET

PM Form 3-1

Monitoring Sheet Summary

Project Title: The Project for Technical Assistance on Implementation of Bridge

Version of the Sheet: Ver.4 (Term: June, 2017 - November, 2017)

Management System in NHA

l. Summary

Name: Kenichi TOMI

Title: Project Monitoring Expert

Name: Muhammad Asif Azam

Title: Project Coordinator, DD (BMS)

Name: Yukio IGO

Title: Project Manager/Bridge Inspection

Submission Date: 13t" December, 2017

1 Progress

1-1 Progress of Inputs

(1) Experts
Duration: from June 1, 2017 to November 30, 2017 Unit: Days
Plan Actual Actual
b}/ during 6 total b}/ during 6 total /
previous | months previous | months Plan
Bridge Pakistan 126 95 221 135 57 192 87%
Inspection Japan 15 7 22 40 20 60 273%
Bridge Pakistan 71 37 108 103 0 103 95%
Repair Japan 12 6 18 16 0 16 89%
Bridge Man. |Pakistan 36 12 48 22 11 33 69%
System Japan 27 15 42 24 26 50 119%
Bridge Man. [Pakistan 0 0 0 0 0 0
A-System Japan 0 6 6 0 6 6 100%
Capacity Pakistan 114 80 194 111 36 147 76%
Development Japan 6 4 10 11 4 15 150%
Project Pakistan 50 0 50 27 18 45 90%
Monitoring Japan 0 0 0 0 0 0
Bridge Man. |Pakistan 0 18 18 0 18 18 100%
Spec. Logic Japan 0 2 2 0 8 8 400%
Bridge Man. |Pakistan 0 18 18 0 18 18 100%
A-Spec. Log. Japan 0 1 1 0 0 0 0%

The main activities of JICA Expert Team of this period is as follows;

1) Discussion about NHA organization for Bridge Management System
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PM Form 3-1 Monitoring Sheet Summary

JICA Expert Team proposed organization which includes Bridge Management Unit (BMU) at JWG
held on July 21, and made a presentation to Chairman on September 15, 2017.
At the meeting with Chairman which was held at JICA headquarters on November 10, we agreed on
the following points;
- 3 engineers for BMU at NHA HQ and 12 Inspectors will be assigned on December 1, 2017.
- Bridge inspection will start in the model area (Punjab North)
As of December 2, 3 engineers who work exclusively for BMU were decided.
As for the Inspectors, 12 people are chosen by an interview, and the Inventory Survey Training is
going to be carried out by December 20, 2017.
2) Development of Bridge Inspection Database (BIDB) and Bridge Management System (BMS)
Prototype of BIDB which has input function was distributed in July, and Prototype of BMS is provided
in December.
Since NHA’s human resource are short, bridge inspection and training of inspectors have not been
progressed for past 6 months.
The revision of manuals and training materials is done by JICA Expert Team only, so exchange of
opinions and agreement with NHA side has not been confirmed yet.
JICA Expert Team summarized “Patterning of bridges controlled by NHA in Pakistan” and reached
the following conclusions.
1) The purpose of the training can be accomplished by doing bridge inspection and evaluation of
representative bridges only, instead of all the bridges.
2) Punjab North is most suitable for training.
(2) Counterpart
1) Project Coordinator: Deputy Director (BMS) and Project Coordinator; Assistant Director (BMS) were
required to join the Project, but, since the start of project, the latter hardly joined the project.
Necessity of BMU that was proposed at JCC-3 was understood, and NHA made an effort to
establish BMU. As a result, BMU is about to be constructed.
B Short-term vision for starting BMS

HQ

RAMD

--
T
-

RO RO Punjab North Reiional Office

Maintenance|

Director / DD as MT

Q
RAMD

+ AD
* Inspector * 12 Inspectors

<
c
<
c
HZ
c

MT : Master Trainer
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PM Form 3-1

Monitoring Sheet Summary

B Long-term vision for national-wide

(3) Equipment

Equipment for bridge maintenance is almost handed over to NHA, but specifications and quantity of

non-destructive testing (NDT) equipment are not consulted as NHA has not yet confirmed the staff in

HQ

RAMD

I

RO RO

Reiional Office

Maintenance
Director / DD as MT

T T

I ]

| —

Il

Maintenance Unit

« AD
* Inspector

. nspection
AD| e |

* Inspector

JMT : Master Trainer

charge of NDT equipment.
Purpose Equipment Total Price in Pakistan Price in Japan
Safety Helmet 100
Crack Width Crack Scale 100
Seainediicoeyveonh Test Hammer 100
Proceq N ¥93,312
Rebound Hammer 16 SilverSchmidt $2,600 (EN EM) SF::;:?\ISF;A:ZZ%;Z;O

Compression Strength

Schmidt Hammer

Calibration certificate $170

Digi Shimidt ND ¥ 585,000
Kamekura Seiki D-7000 ¥105,800

Test Anvil

1 SilverSchmidt $1,700 (EN EM)

Test Anvil ~ ¥240,840
Kamekura Seiki KH-80 ¥84,200

Crack Depth

Elastic Wave (ultrasonic, impact, hitting)
Sonic Testing
PUNDIT-LAB Ultrasonic System

Pundit PL-200  $7,760
Pundit PL-200PE $20,300
Pundit Lab+ $6,000
Pundit Lab $5,300

Pundit PL-200  ¥1,404,000
Pundit PL-200PE ¥2,160,000
Pundit Lab+ ¥1,080,000
Pundit Lab ¥1,026,000
Elsonic ¥1,250,000

Rebar Arrangement

Electromagmetic Wave Radar
Ground Penetrating Rader

Hilti PS1000 Rp.7,091,983+GST
1 Profoscope+ $3,420
Profometer PM-650 $8,620

Hilti PS1000 ¥3,974,400

Rebar, Cover

Electromagnetic Induction
Profoscope/Profometer

1 Hilti PS250 Rs.4,237,746+GST

Hilti PS250 ¥1,987,200

Carbonization

16 Deep Purple $1,900

¥46600/Kit
¥3500/500ml bottle

Rebar Corrosion

Natural Electric Potential (ASTM)
Corrosion Analyzing Instrument (CANIN)

(Half Cell Potential)

1 Profometer Corrosion $10,965

Giatec iICOR ¥3,348,000
Profometer Corrosion ¥2,500,000

Equipment for BIDB and BMS will be delivered after NHA arranges the space for keeping equipment

and people using that equipment are decided. Software will be released in July, 2018.
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PM Form 3-1 Monitoring Sheet Summary

(4) Training in Japan
The 2™ training in Japan formerly planned in September 2017, has been postponed. After
establishment of organization of BMS, it is necessary to discuss the candidates and purpose of the

training in Japan to analyze whether it is necessary or not.

(5) In-country Training

1) Extra Training

Additional feedback training was given on July 25, 2017, to candidates of Master Trainers (MT) who
submitted Inspection Sheets. In the training, JICA Expert Team showed indication standards and
reviewed inspection sheets prepared by the participants.

The participants were as follows;

Muhammad Asif Azam DD (BMS/RAMS)
Aftab Ullah Babar DD (Structures)
Muhammad Zahir Khan DD (Construction)
Javed Akhtar DD (Inspection)
Liagat Al DD (P & CA)
Arshad Mehmood AD (NBBIA)

In this training, participants used their own Inspection Sheet as a learning material, so it was a great
opportunity for them to enhance their understanding.
As organization for BMS was not established, the candidates of 1t MT Training did not apprehend the
importance of bridge management. As a result, only a few candidates participated in extra training.
JICA Expert Team hopes that understanding of the importance of bridge maintenance will spread by

organizing BMS.
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PM Form 3-1 Monitoring Sheet Summary

2) Revision of Bridge/Culvert Inspection and Repair Manuals

To hear opinions and suggestions about the inspection manual and the repair manual, an interactive
session was held with some candidates of MT on July 31, 2017.
In both manuals, it is essential to define the type of repair work actually used in Pakistan, and JICA
Expert Team suggested the repair works. As BMU was not established at that time, decision from NHA
regarding type of repair work is still pending.
The participants were as follows;

Syed M. Zaier Abbas Zaidi DD (M-2)

Sohaib Mansoor DD (M-2)
Tarig Riaz DD (P&CA)
Muhammad Zahir Khan DD (Construction)

At the above mentioned meeting, it was agreed that participants will prepare a repair method list as
suggestion from NHA side by August 8, 2017. The draft list was shown on August 9, 2017. JICA Expert
Team edited the list and requested Mr. Asif to complete it by defining technical terms and filling in the
“adoption frequency” column of each method in the list.

3) Bridge Inspection Database Training

Summary of BIDB under development and an operation method were explained to 4 engineers of NHA
and opinions were exchanged.

The suggestion from the engineers was considered and incorporated in prototype
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1-2 Progress of Activities

Activity 1-1. Develop 3 types of draft manuals i.e. (1) bridge/culvert inspection, (2)
bridge repair method selection and (3) data input to Database.
» (1) and (2) are completed as planned.

»  Draft of (3) was completed by Experts and it is planned to revise while trying.

Activity 1-2. Develop draft bridge/culvert inspection formats.
» Completed as planned.

Activity 1-3. Develop prototype Database & BMS.

» Network based BMS software was developed by JICA Expert Team (Sending updated data of bridge
inspection / repair is limited by MT). However, a part of the function is unfinished because the
authorization of the organization of BMS are undetermined.

» Prototype version 1.0 of BIDB which has input function was given by JICA Expert Team and 4 NHA
engineers carried out a pilot test in July.

» ltwas planned that RAMS & Certified Master Trainers will collect inspection data for 100 bridges and
200 culverts during July to November 2017. The collected data would be entered for validation of
prototype BIDB, and BMS software will be revised, but inspection data has not been collected yet.
Therefore, the inspection data of 55 bridges and culverts submitted by Master Trainer training

participants is entered to BIDB.

» JICA Expert Team converted and transferred the old inventory data from Smart Bridge to the BIDB.
As a result, it was necessary to update data and conduct inventory survey again.

Activity 1-4. Develop 2 types of draft training materials for training i.e. (1)
bridge/culvert inspection and (2) bridge repair method selection.
> Activity 1-4 is completed in the first MT training.

Activity 1-5. Review and finalize the above 3 types of manuals (Activity 1-1),

inspection formats (Activity 1-2), prototypes (Activity 1-3) and 2 types of training

materials (Activity 1-4).

> Activity1-5 is not completed as BMU that was supposed to work in cooperation with the JICA Expert
Team has not been established yet.

» Reuvision is planned by the cooperation work with BMU which established for the next Bridge

Inspection Training.
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Activity 2-1. Implement 3 types of master trainer’s training for the staff of NHA’s HQ

and ROs at the target bridges (for (1) bridge/culvert inspection, (2) bridge repair

method selection, and (3) data input to Database).

» The 1st MT’s Training was conducted for 65 participants at HTRC from February to March.

» The definitions of Certified Master Trainer (CMT), MT, Director of RO and their SOP are required to
be discussed and decided.

» Itis necessary to discuss about necessity and purpose of training for Inspector and MT with members
of BMU

Activity 2-2. Implement 3 types of OJT for the field staff by Master Trainers (trained

in Activity 2-1), (1) bridge/culvert inspection, (2) bridge repair method selection, and

(3) inspection data input to Database.

» OJT has not been implemented because organization of BMS was not sufficient and Master Trainers
could not be selected.

» JICA Expert Team will support OJT for MT selected in the future.

Activity 2-3. Implement (1) bridge/culvert inspection, (2) bridge repair method

selection, and (3) data input to Database for all the bridges/culverts, by field staff

(trained in Activity 2-1 & 2-2).

» There is no progress.

> In this project, JICA Expert Team suggests to start implementation of (1), (2) and (3) not from all
bridges/culverts but from the model area.

Activity 3-1. Implement training for NHA HQ regarding management of BMS
(software and database).
> Activity start after validating BMS.

> JICA Expert Team would like to discuss the target persons of training.

Activity 3-2. Monitor bridge data input by NHA staff (Activity 2-3) to Database, and
data transfer to BMS by HQ RAMD (Road Asset Management Department) staff.
» There is no progress.

> JICA Expert Team would like to discuss data input methods with BMU members.

Activity 3-3. Prepare the annual bridge/culvert maintenance plan including estimated
budget for 2019 based on the data transferred to BMS (Activity 3-2).

» There is no progress.

» JICA Expert Team would like to discuss utilization of data and estimation of budget with BMU

members.
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» 1-3 Achievement of Output

Output 1-1. Draft manuals for (1) bridge/culvert inspection, (2) bridge repair method
selection by [December, 2016] and draft manual for (3) data input to Database & BMS
developed by [December, 2017].

» (1) and (2) were completed.

» Draft manual for Database and BMS are being prepared.

Output 1-2. Draft bridge/culvert inspection formats developed by [December, 2016].
» Completed.

Output 1-3. Prototype Database developed by [July, 2017], and prototype BMS by
[December, 2017].

> Prototype BIDB has been completed in July, 2017.

> JICA Expert Team is making prototype BMS.

Output 1-4. 2 types of draft training materials for the master trainers for (1)
bridge/culvert inspection and (2) bridge repair method selection developed by
[December, 2016].

» Completed.

Output 1-5. Manuals (1-1), formats (1-2), Database & BMS (1-3), and training materials
(1-4) finalized by [September, 2018].
> JICA Expert Team are planning to finalize the manuals with BMU members.

Output 2-1. 3 Master Trainers’ training for (1) bridge/culvert inspection and (2) bridge
repair method selection implemented by [March 2017], and (3) data input to Database
implemented by [September, 2018].

> JICA Expert Team would like to discuss the subjects of training with members of the BMU.

Output 2-2. 3 types of training (for (1) bridge/culvert inspection, (2) bridge repair
method selection, and (3) data input to Database) implemented by Master Trainers
(trained in Activity 2-1) to all field staff by [November, 2017]. “

» Training for all field staff by Master Trainers has not been implemented yet. They will be trained by

BMU members and Director / DD of RO assigned as Master Trainer in the future.
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Output 2-3. Bridge/culvert inspection, bridge repair method selection, and data input

to Database completed for all NHA bridges by [June, 2018].

» 5,000 bridges and 16,000 culverts (total 21,000) were planned to be inspected by June 2018, but
only 55 bridges / culverts were evaluated by 17 candidates.

» JICA Expert Team plans to select 36 representative bridges and 5 culverts in the model area (Punjab
North), and to preferentially complete their inspection, repair method selection and data input to
Database.

Output 2-4. 90% or more results of bridge repair method selection and data input to
a bridge inspection database by the staff of MUs evaluated to be accurate by NHA’s
HQ & JICA Expert Team by [October, 2018].

» There are no results.

Output 2-5. Certification of master trainers after training by JICA Expert Team

(scoring more than 80% in capacity test).

» It was planned to select Master Trainers from the examination carried out at the 1st Master Trainers’
Training and the submission results of the Inspection Sheets afterwards. As only 17 people submitted

Inspection Sheets, selection of Master Trainers has not been done.

Output 3-1. Training for management of BMS implemented by [December, 2017].
» There are no result.

Output 3-2. Data on all the bridges of National Highways in Pakistan input to
Database by [October, 2018].
» There are no results.

Output 3-3. Cost estimate necessary for bridge maintenance in the fiscal year of
2019 based on BMS.
» There are no results.

1-4 Achievement of the Project Purpose

Project Purpose: Annual bridge maintenance plan prepared on the basis of the latest

bridge inspection data of entire NHA Network.

» There are no results.

> lItis necessary to pay attention to the collection method and verification means of “inspection data of
whole NHA Network” (See “2 Delay of Work Schedule and/or Problem (if any)).
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1-5 Changes of Risks and Actions for Mitigation

(1) JWG meeting for Institution/Organization for BMU held on July 21st, 2017

JICA Expert Team suggested about BMS organization of NHA as follows;

> In order to collect inspection data of all bridges and culverts once in every five years, NHA needs
178 inspectors as estimated by JICA Expert Team, based on Japanese BMS experience.

» Considering the current situation, it is impossible for NHA to inspect all 21,000 bridges and culverts
in this project period, so the first step is to set a model area of the bridge inspection and the model
area of the bridge inventory survey, and on next step, NHA may gradually expand the experience of
bridge maintenance gained there to other areas.

» The proposal of JICA Expert Team at this point is to progressively develop in the following 3 stages;

(1) Establish BMU (place 3 CMTs) in HQ and place 1 CMT in HRTC and 1 in Punjab North RO. After
these 5 CMTs train newly hired inspectors, inventory survey and bridge inspection will be carried
out in Punjab North as the model area. Concurrently, CMTs are placed in 2 local RO and carry out
the inventory survey using existing Inspectors.

(2) Following bridge inspection at Punjab North, proceed from priority evaluation to repair design/
construction cycle. In 2 RO which carried out the inventory survey in advance, it proceeded to
bridge inspection. Proceed in the same way in other RO as well.

(3) In Punjab North, go on to the second round and try to establish BMS cycle. Proceed in the same
way in other ROs as well.

> In response to this, Member (Planning) said that it is necessary to create an organization that
expands BMS across Pakistan, and designated Mr. Asif to create an organization plan.

(2) Presentation for Chairman NHA held on September 15", 2017

Presentation was given to Chairman NHA about NHA's BMS organization created by Mr. Asif under the

direction of Mr. Raja, and Mr. Igo emphasized the following points;

» The project faced shortage of human resource. For sustainable BMS at NHA, all BMS staff (3
engineers at HQ, 12 directors for each RO, 1 DD for each MU, 1 AD and 2 bridge Inspectors) are
required.

> Alternatively, if NHA started bridge inspection from the model area, it needs 3 engineers and 12
inspectors at HQ.

> At present, NHA is only enrolled in one third of the planned number of staff

Chairman did not agree with the concept of the model area. However, Member (Planning) suggested

that it is better to start from the model area, and it was decided to discuss various possibilities at the

meeting between Chairman and NHA Management at 14:00 pm on September 18, 2017.

As a result, Chairman agreed to assign 3 engineers to BMU, 49 ADs and 49 Inspectors to MU. But

Director allocation to RO was suspended, DD allocation to MU was disagreed.

At this point, the Board of Directors was unapproved and the timing of staffing was unknown.
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(3) Letters to Chairman NHA and Member (Planning)

In order to confirm the Chairman’s intention, JICA Expert Team issued a letter to Chairman, and also to
Member (Planning) separately. Main questions and confirmation items are as follows. Please refer to
the attached documents in detail.

» When to form BMS organization

» Possibility of timely establishment of BMU

» Possibility of gradual increase in BMS organization

» Requesting agreement to starting BMS from model area

(4) Meeting with Chairman NHA and others at JICA Headquarters (2017/11/10)

Meeting with Chairman NHA and others was held at JICA Headquarters on November 10, 2017,

Chairman NHA agreed and confirmed about BMS organization with the following contents. The main

agreement contents are as follows. Details are shown in the attached minutes.

» BMU by three engineers will be established and 12 Inspectors will be allocated for BMS on
December 1, 2017.

» Bridge Inspection will start from Punjab North which is decided as the model area.

» Number of the AD and Inspectors will increase as soon as they can be employed by NHA.

1-6 Progress of Actions undertaken by JICA

» JICA suggested to JICA Expert Team to convince NHA to build an organization of bridge
maintenance.

» In response to this, JICA Expert Team suggested it to NHA based on the current situation.

» JICA recommended that the JICA expert team investigates representative bridges by region.

» Experts Team summarized “Patterning of bridges controlled by NHA in Pakistan” and reached the
following conclusions.
1) The purpose of the training can be accomplished by doing bridge inspection and evaluation in not

all the bridges, but the representative bridges.

2) Punjab North is most suitable for training.

1-7 Progress of Actions undertaken by NHA
Chairman agreed to start bridge maintenance from Punjab North as a model area, and directed to

assign 3 engineers and 12 Inspectors in BMU.

1-8 Progress of Environmental and Social Considerations (if applicable)
> (None)
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1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if
applicable)
> (None)

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.)

(1) Scholarship Program in Bridge Sector
JICA is considering Japanese doctoral / master's program scholarships on Bridge Asset / Maintenance
Management. Initially planned for September 2018 intake, but was postponed to April 2019 considering

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

Data Collection
In order to achieve "project purpose", it is necessary to analyze the whole input data by BMS. These
data are required by the end of June 2018.

2-1 Detail

» 5,000 bridges and 16,000 culverts (total 21,000) were planned to be inspected from April (after the
first MT training) to June 2018 (15 month), for data collection.

» Only 55 bridges / culverts were checked by 17 candidates. Progress rate is less than 0.28%.

> It was supposed to inspect 100 bridges and 200 culverts by November 2017 (see JWG’s minutes of
meeting, May 19, 2017), but there is no progress so far.
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10000 o

5000 . i

No progress
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O o 1 i i i

2017/3/31  2017/6/30  2017/9/29  2017/12/29  2018/3/31  2018/6/30

Figure Number of Inspected Bridges/Culverts

2-2 Cause
» Shortage of NHA’s human resource.

» Vacancy of JWG personnel as written in PDM.

Problems:

Inventory Data

» The Expert team converted and transferred the old inventory data from Smart Bridge to the BIDB.
As a result, the necessity of conduct inventory survey again was turned out, and also it need to start
from data update.
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2-3 Action to be taken

(1) Establishment of BMU (Bridge Management Unit) at HQ

» The first priority is to install BMU (bridge management unit) comprised of three engineers (BMS,
bridge check, bridge repair) making exclusive duty for bridge maintenance of NHA in HQ.

» Now they are in the process of personnel shift, but arrival at post in few days is settled. Active activity
is going to be carried out in future.

» BMU will cooperate with JICA Expert Team to plan and implement inventory survey and bridge
inspection. Also, maintain manuals and prepare training materials.

» IT engineers who manage software and hardware are needed.

(2) Inventory data

» MU and JICA Expert Team cooperatively prepared training materials for inventory survey and plan
to carry out the training for 12 Inspectors who are in charge of the model area (Punjab North). Director
or DD who will play the role of MT at Punjab North RO, must also participate to this training.

» Before implementing the inventory survey, BMU and MT of Punjab North RO will formulate the plan
under the support of the JICA Expert Team.

> Inventory survey in Punjab North will be started after the above training and will be checked and
confirmed by BMU and MT of Punjab North RO appropriately. JICA Expert Team will support this.

» For other areas, inventory survey training by BMU will be started from RO where Inspector and MT
assignment has been completed, then inventory survey will be started. As in Punjab North, these
areas will also undergo checks and confirmations by BMU and MT of RO. JICA Expert Team will

support this.

(3) Bridge inspection training

» BMU and JICA Expert Team will cooperate to revise manuals and training materials for bridge
inspection.

» Bridge inspection training at Punjab North will be conducted after completion of the inventory survey
(assuming April 2018). 3 engineers of BMU serve as lecturers, and the JICA expert team will support
this.

» In other areas, bridge inspection training which carried out by MU will be conducted in turn from RO
who finished the inventory survey, and the JICA expert team will support this.

(4) Bridge inspection
» BMU and MT of Punjab North RO will formulate a plan under the support of JICA expert team before
conducting bridge inspection. At this time, select the 36 representative bridges and 5 representative

culverts to conduct inspections with priority.
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» In Punjab North, after conducting bridge inspection training, carry out bridge inspection according to
the bridge inspection plan and input the result to BIDB. BMU and MT of Punjab North RO checks
and modifies them, and the BMU registers them with the BMS.

» Other areas go through the same procedure, too.

» In Punjab North, JICA Expert Team confirms the data registered by BMU and visits the site as
necessary.

» In other areas, the BMU members will check the registered data by themselves , and JICA Expert
Team checks on request (without onsite visit).

(5) JWG

Finalization of the manuals (i.e. Inspection Manual) and specifications of BMS software must be
decided hereinafter. BMU will be involved in JWG, and discuss on countermeasures and directions of
BMS development. These outcomes must be agreed and approved by C/P, JICA Expert Team and
JICA.

(6) JICA Expert Team’s opinions

In order to ensure the sustainability of NHA’s bridge management system, it is necessary to prepare

enough people. JICA Expert Team thinks as follows;

» As a first step, it is reasonable to build a bridge management system in the model area, and then
expand it nationwide as the second stage.

» Organization of NHA’s bridge management system should be aligned with existing organizations
such as HQ, RO, and MU.

» ltis necessary to clarify the division of duties (Standard Operation Procedure) that clearly describes
the roles and responsibilities of RO’s Director / DD, MU's DD, AD, and Inspector.

» ltis necessary to discuss and decide the new definition of MT / CMT.

2-4 Roles of Responsible Persons/Organization (JICA, NHA, etc.)

[NHA]

» Composition of personnel exclusively in charge of bridge management system in NHA.
» Implementation of bridge inspection.

[JICA]

» Revise R/D and PDM and discuss with each other for mutual agreement.

[JICA Expert Team]

» Prepare BMS software.

» Support NHA to conduct bridge inspection and BMS.
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3 Modification of the Project Implementation Plan

3-1 PO

» Current situation of NHA is different from the time when R/D and PDM were created, so discussion
on Project is necessary.

3-2 PDM
In order to achieve sustainable BMS in NHA, it is necessary to discuss the problems with consideration

of the current situation of the NHA and the Project.

3-3 Other modifications on detailed implementation plan
(None)

4 Preparation of NHA towards after completion of the Project
NHA needs to establish BMS organization in NHA to promote bridge maintenance system. At the

beginning of the establishment, at least HQ's BMU and MU’s Inspector must start bridge inspection with
a representative type of bridges in the model area. In addition, NHA's future nationwide deployment
plan is also necessary.

Il. Project Monitoring Sheet | & I as Attached

PM Form 1: PDM (Project Design Matrix)
PM Form 2: PO (Plan of Operation)

A3-135




payelp Apuaiing

paje|dwo)

£10T “Jequisdeq ul SING
"210Z “AInp u1 eseqeleq

paje|dwo)

‘Auessadau s| Jonleg
"/10zZ ‘o8@ Ut (g)
pajeldwoo (2) 2 (1)

‘ue|d soueusjuleWw
abpuq jo uonesedaid 10} YHN
Aq asn ul Alsnonuuod si SNG -

s|elalew Buiuien

Jo sadA} g pue ‘SINgG ¥ 8seqeleq
‘sjewlloy uopoadsul LaAno/ebplq
‘sjenuew jo sadAy ¢ ‘G-1

s|eusew
Buiuiesy yeup jo sadAy g “p-|

SIg % eseqejeq adAjojoud ‘¢-|

sjew.o)
uonoadsul WaAno/ebpuqg yelq ‘z-1

sjenuew Jeup Jo sadAl ¢ “|L-|

‘[810z ‘Joquisydag]

Aq pazijeuy (4-1) s|euarew

Buuten pue ‘(¢-1) SING '® oseqered
‘(2-1) syewuo} (1-1) sjenuen “g-|
‘910z ‘Jequiaoa(]

Aq padojanap uonosjes poylow Jiedal
abpuq (g) pue uonoadsul paano/abpliq
(1) Joy sioulelsy Jejsew ayy Joy

s|euajew Buluieny yelp jo sadAy z -1
[210¢ ‘1equisds(]

Ad sing edAiojoud pue [210z ‘AInr]

Aq padojenap aseqejeq adAjojold g-|
‘latoz

‘Jlaquiaoa] Aq padojansp sjewlo)
uonoadsul YaAno/ebpliq yeiq "z-1L
‘210z “1equisoe(]

Aq padojanap SINgG B asegeleq 0} Jndul
ejep (g) 1o} [enuew yeup pue [9,0Z
‘1laqwiaoa(] Ag uonosjas poyjew Jiedad
abpuq (g) ‘uonoadsul waano/ebplq
(1) Joy sjenuew yeiq “L-1

uonoajes poylaw Jiedas abpuq
pue uonoadsul 8bplq Joj padojarap
SINg pue asegejeq ‘sjenue ‘|

sindinQ
‘ueisiyed ur skemybiH |euoieN uo
1n220 jou op sabpliq uo sebewep (s1eak
‘eale 1O YS1 8y} Yum siajsesip [ednieN -| Buiwosyuoy Joy Juswaiinbal jo6png WIOMIBN
|opow a8y} se "108l04d 8y} jo| pajedionue yum) Juswnoop 196png ‘[gL0z “Jequerdag]| WHN 2411Us jo ejep uopdadsul abpuq
yuoN gelnd HE}S 8y} WOl 9SB3I08P JOU SB0p aoueusjulew abplq pue SINg Aq pasedaid sumopyealq yum 1s9)e| 8y} Jo siseq ay} uo pasedaid
yum uibag 196pnq aoueusjulew peos s,YHN -| 03 ejep ndur a18|dw o9 jo sisAjeuy| Juswnoop }6png soueusjuiew abpug ue|d asueusjulew abpuq jenuuy
asod.ind jo9loud
ejep
abpuq jo ayepdn snonupuoy - 108l01g
196png asueusjulew ay} JO Hels ay) wody [gzog ‘Aenuer]
wnuwndo jo Ajjiqejieny - ul pJiy}-euo Aq pasealosp sey UoiIpuod ‘uejsnied
(epoa }SI0M 8y} Ul sainjonuis abpuq jo ul shkemybiH jeuonen jo sebpuq auyy
921n0S) a1emyos jo JybuAdo) - SINg 2y} Jo ejep IndinQ| Jaquwinu 8y ‘ejep abpuq sy} uo paseg| uo panoidwi snjejs soueusjulew abpug
leos |jesdanQ
syIeway JUBWAA3IYIY uondwnssy juepodw] UOIEJIJII9A JO SUBd\ siojedipu] a|qeniiap A|oAnd3alqo Klewwing aApelieN

,T0Z ‘19qwiadaQ ‘€T pared

Nad |

wio4 Nd

1 UOISIBA

T3S [PPOIN

UB)SD|ed ‘pPeqewe|s| punoJe/ul :o}g joaloid

{Syauow 0g) 6102 ‘Adenuer — 910z ‘AT 399101d JO poliad

:dnoio jJobie]

Kuoyny AemybBIH [EUOREN :Aduaby bunuawajdul]

VHN Ul W9jSAS JusWiobeue]y obplg JO UONEjuslio|dull] UO 90UEB}SISSY [EdIUd9 ] 10} Joaloid oyl opil Jooloig

Xuye ubisag 10aloid

A3-136



uMopXEaIqg Y)IM JUSWNO0P

"SINg Uo paseq
6102 10 Jeak |eosyy 8y} Ul soueUSUIRW

J19A 10N 1o6pnq aoueusjuiew abpug ‘¢-¢|abpuq Joj Alessadau ajewnss 1so) "¢-¢
‘[g10z “12q0100] Aq 8seqeleq
0} Indul uejsjed ul skemybiH 'sOY
‘OH 19K 10N aseqeje( 0} ejep induj "Z-¢ ([euoneN jo sabplq ayy |[e uo ejeq ‘z-¢|  pue DH S,YHN O} 8|qe|ieAe aseqeleq
ul papwi| oq ‘[210Z “Jequieoeq] Aq pejusweidwi| 0} snIN Ag Indul uelsied u skemybiy
Aew sooulel] 19A 10N spodals pue spiooal Bululel] “L-¢| SIANG Jo Juswabeuew Joy Buluiel] “L-¢ |euoneN jo sabpuq ay} |e uo eleq ‘g
‘(uoissiwgns “(1sa1

"0y
ul sl1030811q
/(NING) hun
juswabeuel
abpug

/ laulel ]
J9)se
paype)

/ laulel |
J9)se

40 uoniuyag

podau) 1s8} Ajioedes

Yimlaw 1 1IN IS 8y} Jo
sajepipued ybnous JoN

%820 1S

syjuow 9 ui ssaiboid oN

19K 10N

paje|dwoo (z) % (1)

spoda. pue spioosl is8] ‘G-z

uonenjeas
S)1 pue eseqejeq 0} ejep ndu| -z

aseqejep uonoadsul
abpuq e 0} eyep Indul pue sjew.oy
uonoadsul abpuq pajejdwo) ¢-g

spodals pue spiodal Buluiel] “g-g

suodal pue splogal Buluiel] "L-g

Aoeded ul 9508 ueyl alow Buli09s)
suadxa yOIr Ag Bulurely iaye
SJaulel] Ja1sew JO uoleollIa) ‘G-z
‘810z “12q0)0Q]

Aq spadx3 vOIr ® OH S.YHN Aq
a)elndoe aq 0} pajen|eAa SN\ JO Jels
ay) Aq eseqejep uonoadsul abpuq e 0}
ndul ejep pue uoi}o8|8s poylaw Jiedas
abpuq Jo s)Nsal 810w 10 %06 Y-Z
‘[gL0z “sunr] Aq sebpuq

VHN [[e 10} paje|dwo9 aseqejeq 0}
ndui ejep pue ‘uonosjes poyjaw Jiedal
abpuq ‘uonoadsul uaaNo/abpug “g-g
2102

‘1aqwianoN] Aq Jels pjal e 01 (T-2
AlIANOY Ul paulely) siaurel] 181Se
Aqg paiuawsa|dwi (aseqeyeq o} Jndul
ejep (g) pue ‘uonoalas poylaw Jiedal
abpuq (g) ‘uonoadsul waano/ebplq

(1) doy) Buuten jo sedhy ¢ "z-z

‘18102

‘Jaquiaydag] Agq pajuswa|dw) aseqgeleq
o} Indur elep (¢) pue ‘[21.0z ydse] Aq
pojuswa|dwi uonosles poylew Jiedas
abpuq (g) pue uonoadsul paano/abpiq
(1) 404 Bujuiesy sioulel] J9ISE € "L-Z

‘ueispjed ui skemybiH jeuoneN

10 sabpuq ay; |[e uo pajuswajdwi
SJUSJUOD PaLIOIUN JO UOOS|SS

poyiaw Jiedal abpuq pue uonoadsul
abpug pue ‘sOY pue DH S,YHN

1B pauleJ} uoios|as poylaw Jiedas abpuq
pue uonoadsul 8bpliq jo sisulel] g

Ndd | w04 Nd

A3-137



Ndd | w04 Nd

}INg 89 0} peau S| 8oueUBUIEW

abpuq o} pajejal (dOS)
alnpasold uoneladQ plepuels

(2102 ‘|udy) Buures |

1IN ISL 8y} Jayje passnosip

aq ||Im (S|eulWIS | puUE JaAISS UYIm
aseqele pasual) siendwod
pue juswdinba }s8] aAoNJSap
uou Jayjo ajiym ‘1 ro pue
Buiuiesd] |\ Joj pasedid aq |jleys
JOWWEeH 1S9 pue 9|eds }oel)

<SaINSdWLIdAUNOI pue sanss|>

—r—

"saljIAoe 8y} Juswaldw

0} spadx3 yoIr J0) ybnous

ajes A|snonuiuoo si ‘aloye] pue
peqgewejs| Ajjeioadsa ‘uejsied -
"WVHN Ul pouad ao1a18s Buluiewsal
10 sleak G| ises| e aney

1snwi (L-z AuAnoy) spedxe yoIr
Aq Bujuiesy Joy syjuedioied ay] -

‘sjuedioiied Buiuiesy

8y} Jo sesuadxa uolepowwosoe
pue Buijaael Joy 196png
NOILVYOOTIV L39dng ‘v

‘pegeuwe|s| punoJe/ul spadx3 yoIr
Jo sdu pjaly ayy Joy uoneuodsuel] -
sjuswabueny bululel] -
INIWIDONVEHYY ‘€

‘auoydaja) pue 18uls)ul

‘ainjiuiny 901140 yyum Buipiing OH
S,VHN Ul spadx3 yOIr 40} 9910 -
S3ILIMIOV4 8 301440 2

(SINg) 10108110 1UEISISSY
:10Jeu1pI00) 198[0.d 1UeISISSY (g

(sng) 1oea1q Ainde@
:J0jeuIpJoo) josloid (1
|[suuosiad Hediauno)

(ubiseq) 40308110
Jaquiay (g

(anvy) 1ebeuep |etousn

(Asessaoau se 109lold

ay} Jo uonejyuswsa|dwi ay} Bulnp
VHN PUB YDl Usam}ag SUOofe}nsuod
[eninw ybnouyy pauiwisep

aq ||Im suoneoyoads pue siaquinp)

SNg ®

aseqele( 40} (S[euiwia] pue) JoAIaS -
uoijeuogJe? -

uoIS0.I0) Jegay -

JBA0D B Jegay -

juswabuelly Jeqay -

yidaQ xoel) -

yibuaus uoissaidwo) 8}aIo0uo) -
JaWweH 1s9] B 9|eas yoel) -

se yons

juawdinba Bunsa) aAjoNISaP-UON
(sebueyo o} Jo8lgns) ININAIND3I 2

(
(
yadx3 yuswdojanaq Ajoede) (
(
(

:Jabeuey 108loid (g 1%
(Buluueld) Jequisjy yedx3 SNG (€
:9b1ey) uj uosiad (| yadx3 Jsieday abpug (g
|auUUOSIad SAlBLSIUILPY Hadx3 uonoadsu| abpug (1
TINNOSYHAd ‘| S1y3dX3 'L
9pIS lueyshjed ayl oplig asaueder ay |

(Juswpeda( Juswabeuel 19SSy peoy)
ANV OH Ag SING 0} Jajsued) elep
pue ‘aseqejeq o} (- AUANOY) Jels
VHN Aq indui eyep a6puqg JOHUOY "Z-€
‘(eseqejep pue aiemjjos)

SINgG Jo Juswabeuew Buipiebal

OH VHN 404 Buutel yuswa|dw " |-¢

® T-2 AUANOY Ul pautes) jyeis piay Aq
‘s1eAInN9/sabpliq ayl |e Joy aseqgeleq
0} Jndul ejep (g) pue ‘uonos|es

poylaw Jiedas abpliq (g) ‘uonoadsul
MaAIno/ebpuq (1) Juswsidwi “¢-g

01 1ndul eyep uonoadsul (g)

pue ‘uonoalas poylaw tredal abpliq
(2) ‘uonoadsul Laano/abplq (T)

(T-2 Auanov ul

paulel)) siaurel] I21SeN AqQ JJels plall
ayl o} 1ro 4o sadAl € wuswadwi “g-g
‘(@seqeleq

0} Indul ejep (g) pue ‘uonos|as poylow
Jiedaus abpuq (g) ‘uonoadsul PaAngy/
8bpuq (1) 10}) sebpuq 10b.e} BU} 1B SOY
pue DH S,VHN JO yels ey} Joj Bululen s
Jauiely Jaysew jo sadAy ¢ yuswejdwi “L-g
‘(-1 ANARoY) sjelsiew Bululesy

10 sadA) g pue (g-1 Auanoy) sadAjojoud
‘(Z-1 AunAnoy) sjewloy uonoadsul

‘(1-1 AuAnoy) sjenuew jo sadAy

€ 9A0Qe 8} 9Z|[eul} PUB MBIASY "G-|
"UOI}08|8S poylaw Jiedal

abpuq (g) pue uonoadsul panno/ebpuq
(1) "1 Buuieyy Joy sjeusyew

Bujuies; yeup jo sadAy g dojenaq -1
‘SNg

g aseqejeq adAjojoud dojonaQq ‘¢-1
‘Sjew.o} uopoadsul

HaAno/ebpuq yelp dojensq “g-1
‘aseqejeq 0} Indul ejep

() pue uonos|es poyjow Jiedal abpuqg
(2) ‘uonoedsul peano/ebpug (1) 'l
s|enuew JeJp jo sadAy ¢ dojanaq " L-|

suonIpuo)-aid

synduj

SOnIAROY

A3-138



Ndd | w04 Nd

‘(z-¢ Aunoy) SINgG 01 padisjsuedl
elep ayl uo psseq gL0¢g 10} “wmvsn
pajewnsa Buipnjoul ued asueusjuiew
HaAINo/ebplq |enuue ay) aledaid "¢-¢

A3-139



PM Form 2 PO

Tentative Plan of Operation Version 4
Dated 13, December, 2017
Project Title: Monitoring
Year 1st Year 2nd Year 3rd Year 4th Year .
Inputs Remarks Issue Solution
1 Ifonjm[v|1]ofon|v|[1]n[m][w
Expert I T g
Project Manager / Bridge Inspection Plan
Yukio IGO Actual
Bridge Repair Plan
Yoshiichi FUJIMOTO Actual
BMS (System Design) Plan
Akio MORI Actual
BMS (System Design Assistance) Plan
Syougo Abiru Actual
Capacity Development Plan
Haruo TOMIYAMA Actual
Project Monitoring Plan
Kenichi TOMI Actual
BMS (Specification Logic) Plan
Fumiatsu Kamitani Actual
BMS (Specification Logic Assistance) Plan
Ryou Nakai Actual
Equipment NDT and Server / Who, where, how NHA organization must
- Plan Computers will be be decided and
Crack Scale & test Hammer for MT training Actual discussed assigned.
Non Destructive Tests :«:ta:al
. . Plan
Computers (Licensed Severs and Terminals) Actual
Training in Japan The 1st training in J»apan Necessi.ty of the 2nd NHA organization must
Plan .:’*] has successfully finished. |training in Japan be prepared.
Actual E
In-country/Third country Training The 1st MT training has [ Target of training is NHA organization must
Plan H F successfully finished uncertain. be prepared.
Master Trainer Training H
Actual £
Activities Year 2nd Year 3rd Year 4th Year Responsible Organization Achi ¢ Issue &
chievements
|Sub-Activities 1 Ilp|jom|v|1|o|jm|v|1|D|m|N| Japan | NHA Countermeasures
0-1 Analyze the issues to be improved in the Plan . . Bridge Inventry Data
Ex-BM t working.
current bridge and culvert maintenance by Actual 2nd Ist *-BMS s not working collected.
0-2 Study the current bridge and culvert Plan Proposed to make
inspection implemented by the staff of MUs on 2nd 1st Not regular basis. Standard Operation
daily basis and regular basis (twice a year). Actual Procedure (SOP).
0-3 Study the existing bridge and culvert Plan not enough for
inspection format (in NHA Code 2005). Actual 2nd Tst Format (6 pages) | ioritization function.
0-4 Study the system of and data input to the Plan BMS software cannot
existing BMS (Smart Bridge). Actual 2nd Ist BMS Manual be changed.
Output 1: and a datab developed for bridge inspection and bridge repair method selection
1-1 Develop 3 types of draft manuals i.e. (1) bridge/culvert inspection, (2) bridge repair method selection and (3) data input to Database.
1-1-1. Draft a manual for bridge/culvert Plan
inspection based on the findings of Activity 0-1 2nd 1st Done
&0-2. Actual n
1-1-2 Draft a manual for bridge repair method Plan
selection based on the findings of Activity 0-1 & 2nd 1st Done
0-3. Actual
1-1-3 Draft a manual for data input to Plan [ ] )
e D! ber, 2017
Database developed in Activity 1-3. Actual 2nd Ist n Decemoer
1-2 Develop draft bridge/culvert inspection Plan nd Ist Done
formats. ‘Actual n s
1-3 Develop Prototype Database & BMS.
1-3-1 Study the current IT environment of ROs Plan ond Ist Done
and MUs including the number of PCs Actual
1-3-2 Consider the specification of Database & Plan
BMS. Actual 2nd 1st Done
E) -:t-a:’vb[a):;/ioghfsmtotype of Bridge Inspection :clta.:‘m 2nd Tst in December, 2017
1-4 Develop 2 types of draft training materials for training i.e. (1) bridge/cuvlert inspection and (2) bridge repair method selection.
. . " - Plan
1-4-1 Develop bridge inspection training Tst ond Done
materials for MT training (basic & advance). Actual
1-4-2 Develop bridge repair method selection Plan 1at and Done
manuals for MT training (basic & advanced). Actual N n
1-5 Review and finalize the above 3 types of manuals, inspection formats, prototypes and 2 types of training materials.
1-5-1 Review the lessons learned from Activity Plan ond Tst Don
2-1,2-2 & 2-3. Actual n © one
1-5-2 Revise the manuals, a format, a Plan -
’ N Still by BMU at HQ
database and training materials referring to the Actual 2nd Ist 1 Inprogress Y @
1-5-3 Re-review the lessons learned from Plan nd Ist
Activity 2-1, 2-2 & 2-3. Actual n s
1-5-4 Finalize the manuals, a format , a Plan
database and training materials referring to the 2nd 1st
lessons reviewed in Activity 1-5-3. Actual
Output 2: Trainers of bridge inspection and bridge repair method selection trained at NHA’s HQ and ROs, and bridge inspection and bridge
2-1 Implement 3 types of training for capacity building of NHA i.e. (1) bridge/culvert inspection. (2) bridge repair method selection, and (3) data input to Database.
p! p 9 pacity i} 9 P! ge rep: P!
2-1-1 Set up a criteria for selection of
rticipants in MT training. Decide the Plan Training scheme must
partici . L . 1st 2nd |65 trainees at 1st MTT. 9
participants in MT training from NHA's HQ, Actual be reconsidered.
ROs and MUs.
2-1-2 Decide the target bridges of MT training Plan N
(about 5 bridges in/around Islamabad). Actual Ist 2nd 2+1 bridges
2-1-3 Set up a criteria for the equipment to be Plan 1st ond Stillin progress | NFA organization must
provided for non-destructive bridge testing. Actual prog be prepared.
2-1-4 Prepare the contents and syllabus of MT Plan
training. Actual 1st 2nd Done
2-1-5 Carry out a questionnaire for the Plan .
participants of MT training (at beginning, 1st 2nd Done
interim, and final stages). Actual
2-1-6 Implement MT training of (1) Plan
bridge/culvert inspection and (2) bridge repair 1st 2nd Done
method selection. Actual
2-1-7 Implement MT training of (3) data input Plan Training target must be
to Database. Actual Ist 2nd Not yet decided.
P Plan 1st Training has .
2-1-8 Training in Japan. Actual 1st 2nd succesfully done. Necessity of the 2nd.
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PM Form 2 PO

2-1-9 Carry out a capacity test for MT in order Plan Insufficient capability of
o - In-house exam and on-
to grant a certificate to those participants t 1st 2nd site inspection reports the 1st MTT
scored 80% or higher at the capacity test . Actual : ) participants.
2-2 Implement 3 types of OJT for the field staff by Master Trainers (trained in Activity 2-1).
2-2-1 Set up a criteria and minimum Plan
requ!rement of participants from MUs in 2nd Tst 65 candidates selected.| 172NN target must be
training by MTs of ROs. Actual reconsidered.
Decide the participants in training at each RO.
2-2-2 Prepare schedule for training at each RO Plan _ 1st Not vet
and OJT training at each MU. Actual ¥
2-2-3 Decide the target bridges of OJT training Plan _
at each of MU. Actual 1st Not yet
2-2-4 By MTs, implement 3 types of training for Plan B
the staff of MUs. Actual Ist Not yet
2-2-5 By MTs of NHA's HQ and JICA Experts Plan N 55 |NHA " "
(only if no security concerns), monitor the 2nd 1st ms,fe'iifnreéié ) s;g;"e‘::;‘ mus
training by MTs of ROs. Actual
2-3 Implement above 3 activities for all the bridges/culverts, by field staff (trained in Activity 2-
2-3-1 Prepare schedule for 3 types of activities Plan B
at each of 49 MUs. Actual Ist Not yet
2-3-2 By the staff of MUs, implement 3 types of Plan _ Tst Not yet
activities for all the bridges of each of 49 MUs. Actual v
2-3-3 By MTs of NHA's HQ and JICA Experts Plan Current progress
(only if no security concerns), monitor 3 types 2nd 1st percentage is less than NHA s;g;:‘e‘;:tr:g must
of activities by the staff of MUs. Actual 0.28%. )
2-3-4 By MTs of ROs, confirm all the bridges of| Plan
each MU has been inspected and their data - 1st Not yet
input to a bridge inspection database. Actual
2-3-5 By MTs of NHA's HQ and JICA Experts, Plan
evaluate the accuracy of 3 types of activities by 2nd 1st Not yet
the staff of MUs. Actual
Output 3: Data of Bridges on National Highways in P input by MUs to the BMS (Smart ge) available to NHA's
3-1 Implement trainig for NHA HQ regarding management of BMS (software and database)
3-1-1 Prepare the contents and syllabus of Plan
training for the staff of NHA's HQ for Tst ond
management of the existing BMS (Smart s n
Bridge) Actual
3-1-2 Implement training for the staff of NHA's Plan
HQ for management of the existing BMS 1st 2nd
(Smart Bridge). Actual
3-2 Monitor bridge data input by NHA staff (Activity 2-3) to Database, and data transfer
3-2-1 Trial of transferring the sample data from Plan
a bridge inspection database input by the staff 2nd 1st
of MUs to the BMS. Actual
3-2-2 Transfer all the data from a bridge Plan
inspection database input by the staff of MUs 2nd st
to the BMS. Actual
3-3 Prepare the annual bridge/culvert
. . . . Plan
maintenance plan including estimated budget ond Tst
for 2019 based on the data transferred to BMS Actual
(Activity 3-2).
; i [ Ptan | ] | [T
Duration / Phasing [aowal [T T T T T L T [T
Year 1st Year 2nd Year 3rd Year
Monitoring Plan Remarks Issue Solution
9 Ifnfo[v|I]ojo[w|I]o[m[m
Monitoring i
- A - Plan ANE
Joint Coordination Committee Actual k— :ﬂ
N . Plan |
Set-up the Detailed Plan of Operation Actual 3
e e o Plan
Submission of Monitoring Sheet Actual 1
PP et Plan
Monitoring Mission from Japan Actual il
. [P Plan
Joint Monitoring Actual
Post Monitoring :Clta':'al
Reports/Documents
Plan
Actual
Project Completion Report :le:al |
Public Relations
Plan
Actual
Plan
Actual
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The project for technical assistance on implementation of
Bridge Management System in NHA

JCC-4

Joint Coordination Committee
December 13t 2017

at
Auditorium NHA HQ Islamabad
I—
.
JICA
Pacific
Consultants
1
History of JCC Meetings Pacific

Consultants

a) 1t JCC Meeting
Date: July 29t ,2016

* JICA Experts presented the whole plan of executing the project.

* Project Design Matrix (PDM) and Plan of Operation (PO) was approved.
b) 2" JCC Meeting

Date: December 9t, 2016

* Decision about new BMS Software was approved.

* List of NDT Equipment was presented.

e 15t MT Training schedule and contents were discussed
* PDM related to new BMS was revised

c) 3@ JCC Meeting

Date: July 12th, 2017

* Causes of delay and risks and their solutions were discussed.

* The main reason was shortage of human resources.

Copyright © Pacific Consultants Co., LTD.
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Opening Remarks

Contents

1-Progress of Activities

2-Challenges for BMS in NHA

3-Long-term and Short-term Vision

4-Establishment of BMU

5-Selection of Trainee Engineers for Model Area

6-Selection and Inspection Scope of Model Area

7-Introduction to BMS Software

8-Others

LD

~— ~—/ ~— | | -/ | |
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1-Progress of Activities

1-1.Progress of Inputs

a)Experts

After JCC, we suggested organization which includes BMU during the JWG meeting held on July 21.

We gave presentation to Chairman on September 15
Meeting with the Chairman was held at JICA Headquarters on November 10. The following things were

discussed;

- 3 engineers at BMU in HQ and 12 inspectors will be assigned on 15t December,
- They start the bridge inspection in the model area(Punjab North)

The situation as of December 12:

- Three engineers of BMU were decided

- 12 inspectors are chosen by an interview
- Inventory Survey Training is going to be carried out by December 20

b)Counterpart

We appreciate having understood the necessity of BMS in NHA and organizing it.

c)Equipment
Equipment for bridge maintenance is almost handed to NHA, but specifications and quantities of non-
destructive testing (NDT) equipment are not consulted because NHA's staff in charge (of NDT equipment) is still

unknown.
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1-1.Progress of Inputs

d)In-country Training

1)Extra Training
* Duration: July 25t , 2017.
* Participants: 6

 Additional feedback training was held on July 25%, for candidates of Master Trainers
(MT) who submitted Inspection Sheets. In the training, JICA Expert Team showed
indication standards and reviewed inspection sheets prepared by the participants, in
order to deepen their understanding.

Extra Training for MT Candidates

1-1.Progress of Inputs

2) Bridge Inspection Database Training
* Duration: July 20th - 25t 2017,

* Participants:4

* Summary of BIDB under development and an operation method were explained to 4 engineers of NHA
and opinions were exchanged.

* The suggestion from the engineers was reflected to prototypic completion.
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1-2.Progress of Activities

Output 1: Manuals and a database developed for bridge inspection and bridge repair
method selection

Output 2: Trainers of bridge inspection and bridge repair method selection trained at
NHA’s HQ and ROs, and bridge inspection and bridge repair method selection of
uniformed contents implemented on all the bridges of National Highways in Pakistan.

Output 3: Data of Bridges on National Highways in Pakistan input by MUs to the existing
BMS (Smart Bridge) available to NHA’s HQ.

Most of the above work has not been done for the past half year. This is because
discgssior&s on the establishment of the organization for BMS within the NHA were
conducted.

If organization for BMS is built within this month and engineers are assigned, we hope
that the project will progress dramatically.

1-3. Achievement of Output

1) BMS software
* BMS software has been prepared in Japan.

* We are planning to conduct training for people assigned to BMU and to enhance their
understanding about BMS.

2) Inventory Survey Training
» Before conducting bridge inspection, it is necessary to collect inventory data.
* The training materials for inventory survey which is required for bridge inspection were prepared.

* Inventory Survey Training will be carried out by December 20.

A3-146



1-4. Achievement of the Project Purpose

Project Purpose:

Annual bridge maintenance plan prepared on the basis of the latest bridge
inspection data of entire NHA network.

Considering the current situation, it is impossible for the NHA to inspect all 21,000 bridges and
culverts in this project period.

As the first step, it is reasonable to build a bridge management system in the model area, and
then expand it nationwide as the second step.

Situation of NHA is far from the time when R/D and PDM were created, so discussion on the
Project is necessary.

In order to achieve sustainable BMS in NHA, it is necessary to discuss the problems with
consideration of the current situation of NHA and the Project.

1-5. Changes of Risks and Actions for Mitigation

1) Organization for BMU
JICA Expert Team suggested about BMS organization of NHA as follows;

* Based on the requirement of collection of inspection data once in every five
years, NHA needs at least 178 inspectors. This figure is based on Japanese
BMS Experience.

 Considering the current situation, it is impossible for NHA to inspect all
21,000 bridges and culverts in this project period.

* So, the first step is to set the model area for bridge inspection and the model
area for bridge inventory survey, and on next step, gradually expand the
experience of bridge maintenance gained there to other areas.
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1-5. Changes of Risks and Actions for Mitigation

2) Agreement with Chairman about BMS organization

JICA, JICA Expert Team and Chairman agreed on the following contents after
consultation.

* 3 exclusive engineers in Bridge Management Unit(BMU) will be assigned on December
1st, 2017

Moreover, 12 Bridge Inspectors (Trainee Engineers) will be assigned on the same date.

Bridge inspection will be started from “Punjab North” which is decided as the model
area.

Number of the Assistant Directors and Inspectors will increase as soon as they can be
employed by NHA.

13

2-Challenges for BMS in NHA Pacific
Consultants

NHA has insufficient human resources for carrying out bridge inspection.

Current Situation For BMS Project

In whole NHA

Project Coordinator 1/1
Assistant P/C 0N

i 2?
persons / Seats (filling rate) ‘ Master Trainers ??/12 (not yet)

DD 31/47 (66%)
AD 47/140 (34%)
Inspectors
51/140 (36%)
Allocated mainly
for construction eIeoi[eJ(<e}
projects.

Bridge Insp. (none)

Shortage of Human Resources,
RAMS particularly for the Field Works.

Copyright © Pacific Consultants Co., LTD.
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2-Challenges for BMS in NHA Pacific
B Current NHA Organization Consultants
HQ
RAMD
———
RO RO RO Regional Office
Maintenance
I
[ | ]
MU MU Maintenance Unit
*AD
*Inspector
BMS Organization
3-Proposal with Long-Term Vision Pacific
B BMS organization in NHA (Long-term, national-wide) Consultants
HQ
RAMD

BMS Organization

|

RO

RO

Re

gional Office

Maintenance

Director / DD as MT

I

Maintenance Unit

*AD
*Inspector

. Inspection
‘e

*Inspector

SMT : Master Trainer

A3-149
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3-Proposal with Short-Term Vision
B NHA arrangement according Chairman’s approval

Pacific
Consultants

HQ

RAMD

RO RO

Punjab North Regional Office

LLL Maintenance
Director / DD as MT
I ]
[ [
MU MU MU HQ
*AD
*Inspector *12 Inspectors
BMS Organization HMT : Master Trainer 17
Copyright © Pacific Consultants Co., LTD.
.
] Pacific
Estimated Schedule Consultants
2017 2018 2019
Items
1 | 12 1 2 3 4 5 6 7 8 9 10 | 11 | 12 2 4 5 6 7 8 9 10 | 11 | 12
Inventory Survey
Training Materials —
Training - = | E g
Natidnal-wide « v
Inventory Survey — £ e
Checking Inventory Data = i'{ G
w e
Bridge Inspection S 5
Manuals (Inspection, Repair, and Data Input) % E mmmm : Selected 36 bridges and 5 culverts
Training Materials g - E 5 mm— : Model Area
Selection of Typical Bridges / Culverts Selegted 3qBridggsand p Culvert! = |~ . \ational-wide
Ay
Bridge Inspection Planning =( N S ]
Bridge Inspection Training N + h\ - ‘
Bridge Inspection N w
)
Bridge Inspection Checking and Evaluation N %
Checking Bridge Inspection Report N N —
BMS N V
N
Input and Run BMS (Prioritization) N — —
Budget Allocation ~=1
Repair Planning and Design
Repair Works
18
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Roles of HQ, RO and MU in BMS E‘i‘)ﬁgﬁtams

Roles and Responsibilities
[ Ppositon = | Role and Responsibilit

I Actually, inspects on site and fills out inspection sheets, decides classified evaluation,

[MU] bridge/culvert soundness, damage level of each member and suggests remedial measures.
Master Trainer Supervises inspection, reviews evaluation by inspector and confirms remedial measure.
[RO]

BMU (Bridge Random checking of inspection data, decides remedial measure, makes maintenance plan

according to inspection data and planning for special inspection program.

Management Unit) [HQ]

Types of Inspection

Type of Inspection

Collection of inventory and condition data of all bridges and culverts o
Periodical Inspection gR/]'ngA network on the prescribed inspection sheets developed for  Once in five years

Routine Inspection Inspection to record damages during regular road maintenance Twice inayear
confirming that there is no irregularity against safe and smooth traffic

Collection of accurate inspection data, analysis, repair planning and quing repair_planning of
; b b priority structures in a

tendering process. particular year.

Inspection after extraordinary affairs/disaster (such as earthquake, Immediately following and

flood, fire, accident etc.) or for structures with known weakness. event.

. L " After  completion  of
Initial Inspection Determine and record the initial condition of structures construction = or major ]
repair works 19

Special Inspection

4-Establishment of BMU Pacific
5-Selection of Trainee Engineers for Model Area Consultants

Referring to Minutes of Meeting on 10t Nov at JICA HQ, it was agreed that BMU will be established
and 12 Trainee Engineers will be allocated for BMS till December 15,2017

The Chairman NHA has accorded the in-principle approval for establishment of Bridge Management
Unit (BMU) with following configuration:

Director (BMS) 01 Nos.
Deputy Director (BMS) 01 Nos.
Assistant Director(BMS) 01 Nos.

NHA administration has still not issued posting/transfer orders of the nominated officers accordingly.
RAMD NHA is selecting 12 Trainee Engineers for inventory and inspection survey of model area.

JICA experts will start training of trainee engineers once they are available with BMU so that
inventory/inspection of structures in model area can be started without further delay.

20

Copyright © Pacific Consultants Co., LTD.

A3-151



6-Selection of Model Area

Pacific
Consultants

“Punjab North” is the best Regional Office to start bridge inspection. It is not only the nearest office
from HQ of NHA but also has many varieties of bridges.

Punjab North has maximum bridges of “Main Construction Type” category, which is the

fundamental selection criteria for inspection.

It covers many “Passage Type” and “Main Material Type (Superstructure/Abutment/Pier)” bridges.
“Big/Special Bridge” should be selected as many as possible.

“Punjab North” has;

> 6 “Big Bridges” that have "Total Length” of more than 500 meters.
» most kinds of “Main Material Type” and “Main Construction Type” that are categorized to “Special

Bridge”.

> 1 bridge that is categorized to “Special Bridge” of which "Max Span Length" is more than 50

meters .

> 4 bridges that are categorized to “Special Bridge” of which "Clear Height" is more than 50 meters .

a) Superiority of “Punjab North" as model area for inspection

(Main Construction Type (Bridge))

Copyright © Pacific Consultants Co., LTD.

Pacific
Consultants

Main Construction Type (Bridge) [Whole NHA]

1-Ke / Cable
2:s / Continuous Suspension | | geovcd Bridge,
Bridge, 15, 0.34% 0,0.00%

1:Ks / Suspension Bridge, 12,
027%

2.6/ Continuous Girder, 90, Y/ Other Type, 10, 0.23%

1:G/ Girder, 8, 0.18% V/ Varies, 1,0.02%

1-A/Slab, 1,137,

2:F / Continuous Box/f 25.92%

Box/Frame
Structure, 939, 21.41%

1-F / Box/Frame
Structure, 570, 13.00%

2.E / Continuous Composite '
Construction, 1, 0.02% /

1-€ / Composite Construction, 11,
0.25%

2-A/ Continuous
Slab, 369, 8.41%

18/ Slab Girder, 976,
22.25%

2D/ Continuous Truss, 28/ Continous Sia Girder, 34,
2,0.05% %

1D/ Truss, 10, {-cg / Girder Arch, 35, 1-C/Slab Arch, 83,
0.23% 080% 189%

1-8b / Box Cross-section, 31,
0.71%

2:Cg / Continuous Girder Arch,
2-C/ Continuous Slab Arch, 2-8b / Continuous Box Cross-
42,096% section, 9, 0.21%

‘ Number of data:4,388/4,405(99.61%)

“Main Construction Type (Bridge)” in NHA is categorized to 24 types.
“Punjab North” has 13 kinds of “Main Construction Type (Bridge)”.

A3-

1-F / Box/Frame Structure, 26,
7.83%

2D/ Continuous Trus,
1,0.30%

1-D / Truss, 1, 0.30%

2:C/ Continuous Slab
Arch, 2, 0.60% —

Main Construction Type (Bridge) [Punjab North]

2:F / Continuous Box/Frame.
Structure, 23, 6.93%

2:G / Continuous.
Girder, 6, 1.81%

1-Ks / Suspension
Bridge, 1, 0.30%

2-Ks / Continuous Suspension
Bridge, 15, 4.52%

1-A/ Slab, 109, 32.83%

1-C/Slab Arch, 15, 4.52%
XN

1-8b / Box Cross-section,
2,060%

1-8/Slab Girder, 129, 38.86%

2-A/ Continuous Slab, 2,
0.60%

Number of data:332/4,405(7.54%)

152

= 1-A/Slab
= 2-A/ Continuous Slab
1-8/ Slab Girder
2-B / Continuous Slab Girder
= 1-Bb / Box Cross-section
= 2-Bb / Continuous Box Cross-section
#1-C/Slab Arch
= 2-C/ Continuous Slab Arch
= 1-Cg/ Girder Arch
= 2-Cg / Continuous Girder Arch
= 1-D/Truss
= 2-D/ Continuous Truss
1- / Composite Construction
2-E / Continuous Composite Construction
1-F / Box/Frame Structure
2-F / Continuous Box/Frame Structure
= 1-G/ Girder
2-G / Continuous Girder
= 1-Ks / Suspension Bridge
= 2-Ks / Continuous Suspension Bridge
= 1-Kc / Cable Stayed Bridge
= 2-Kc / Continuous Cable Stayed Bridge
=Y/ Other Type
= V/ Varies

Copyright © Pacific Consultants Co., LTD.
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b)Superiority of “Punjab North" as model area for inspection

(Main Construction Type (Culvert))

Pacific
Consultants

Main Construction Type (Culvert) [Whole NHA]

Main Construction Type (Culvert) [Punjab North]

Y/ Other Culvert, 243, 1.63% Not Defined, 27, 0.18%

G/ Concrete Box Culvert, 2,941,
19.68%

G/ Concrete Box Culvert, 45, 8.96%
E/ Steel Pipe, 0, 0.00%

F / Plastic Pipe Culvert, 0, 0.00%

A/ Concrete Slab Culvert, 7,539,

£/ Steel Pipe, 24, 0.16%

D/ Concrete Pipe Culvert, 3,959,
26.49%

€/ stone Ma;ﬂ;\sr;btu\ven, 146, 8 Brick Masonry Culvert, 64, 0.43% D/ Concrete Pipe Culvert, 257,

| Number of data:14,943/15,017(99.51%) l

B “Main Construction Type (Culvert)” in NHA is categorized to 8 types.

Not Defined, 1,0.20%

A/ Concrete Slab Culvert, 162, = Not Defined
32.27%

= A/ Concrete Slab Culvert

= B/ Brick Masonry Culvert
C/ Stone Masonry Culvert

= D/ Concrete Pipe Culvert

= E / Steel Pipe

u F / Plastic Pipe Culvert

B/ Brick Masonry Culvert,

= G / Concrete Box Culvert

=Y / Other Culvert

C/ Stone Masonry Culvert, 2, 0.40%

Number of data:1,400/15,017(9.32%)

W “Punjab North” has 6 kinds of “Main Construction Type (Culvert)” except for “Steel Pipe” and “Plastic

Pipe Culvert”.

Copyright © Pacific Consultants Co., LTD.

Gonsulianis © Number of Bridges to be inspected in “Punjab North”

23

® Basically select the target bridges according to “Main Construction Type”.
® As it is considered that “Main Construction Type” cover other categories, the

number of bridges to be inspected is estimated 36.

m“
36

Main Construction Type 332
Passage Type 332
Main Material Type (Superstructure) 332
Main Material Type (Abutment) 332
Main Material Type (Pier) 226
Total Length > 500m 6
Max Span Length > 50m 1
Clear Height > 50m 4

o U N ©

1
1

3 “Punjab North” has 2 roads “N-5” and “N-80”. Bridges on “N-5” that is one of the most
important roads in Pakistan should be given to priority to be selected.

24
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Pacific
Consultants

@ Proposal of culvert selection

@ Basically select the target culverts according to “Main Construction Type”. “Punjab
North” has most kinds of “Main Construction Type (Culvert)”.

® Select the culverts that has more than 2 meters “Clear Opening/Diameter”. All
Types have ones that have more than 2 meters “Clear Opening/Diameter”.

® The number of culverts to be inspected will be 5.

Passage Type ___Number __|__CO/D>2m _|Numbertoinspect] __Remarks _|
0

Not Defined 1 0
A / Concrete Slab Culvert 162 19 1
B / Brick Masonry Culvert 10 2 1
C/ Stone Masonry Culvert 2 1 1
D / Concrete Pipe Culvert 257 1 1
E / Steel Pipe 0 0 0
F / Plastic Pipe Culvert 0 0 0
G / Concrete Box Culvert 45 4 1
0

Y / Other Culvert 25

2 Culverts on “N-5” that is one of the most important roads in Pakistan should be given to
priority to be selected.

25 Copyright © Pacific Consultants Co., LTD.
7-Introduction to BMS Software Pacific
Consultants
‘ Bridge Management System : BMS Server system ‘ ‘ Bridge Inspection Database : BIDB
[ — g ’ﬁ a T ]
Data store r A TE T
I t
Calculation
‘ Upload
| SR , Bridge|Data -2
e Rl . Exchange
- K Password
Logn | [ ckar | [ Clese
* To store and refer all bridge data * To input or update inventory data
* To create inspection plan list * Toinputinspection results data
* To calculate repair priority and repair plan list* * Toinput repair and construction job results data
* Mainly used by HQ staffs through a web browser * Mainly used by Inspectors and MTs on the PC
*repair prioritization is now under-design. o 26
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8- Others Consultants

Vi.

Vii.

Confirmation of establishment of BMU is still pending.
Minutes of Meeting held on 10" November 2017 at JICA Headquarters were submitted to
NHA but not signed from NHA’s side.
Computer hardware
- Network (RO, MU)
- BMS Server (placement, room etc.)
- Computers for Data Input (who, where, how)
Time required by NHA for assigning Trainee Engineers to project
Expenditures for mobility of trainee engineers from office to site.
Finalization of NDT equipment type.

Comments on Poster/Brochure from representatives of JICA and NHA.

Copyright © Pacific Consultants Co., LTD.
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Bridge Management System in NHA
Appendix (1 EEE

(5) Version 5 (11 April 2018)
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TO CR of JICA Pakistan OFFICE

PROJECT MONITORING SHEET

PM Form 3-1

Monitoring Sheet Summary

Project Title: The Project for Technical Assistance on Implementation of Bridge

Version of the Sheet: Ver.5 (Term: December, 2017 - March, 2018.)

Management System in NHA

I. Summary

Name: Kenichi TOMI

Title: Project Monitoring Expert

Name: lkramus Saqlain Haider

Title: Project Director, GM (RAMD)

Name: Yukio IGO

Title: Project Manager/Bridge Inspection

Submission Date: 11t" April, 2018

1 Progress
1-1 Progress of Inputs

(1) Experts
Duration: from December 1, 2017 to March 31, 2018 Unit: Days
Plan Actual Actual
by during 4 total b_y during 4 total /
previous | months previous | months Plan
Bridge Pakistan 235 59 294 192 49 241 82%
Inspection Japan 32 6 38 60 3 63 166%
Bridge Pakistan 128 0 128 103 0 103 80%
Repair Japan 25 5 30 16 0 16 53%
Bridge Man. [Pakistan 48 17 65 33 16 49 75%
System Japan 58 11 69 50 13 63 91%
Bridge Man. [Pakistan 0 0 0 0 0 0
A-System Japan 8 3 11 6 4 10 91%
Capacity Pakistan 219 25 244 147 62 209 86%
Development Japan 14 3 17 15 3 18 106%
Project Pakistan 50 19 69 45 11 56 81%
Monitoring Japan 0 0 0 0 0 0
Bridge Man. |Pakistan 18 0 18 18 0 18 100%
Spec. Logic Japan 19 7 26 8 4 12 46%
Bridge Man. |Pakistan 18 13 31 18 13 31 100%
A-Spec. Log. Japan 11 4 15 0 6 6 40%
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PM Form 3-1 Monitoring Sheet Summary

(2) Counterpart
1) Organizing BMU
Mr. Ghulam Murtaza Simair has been on duty since January 1st.
Mr. Sohaib Mansoor has been on duty since January 16%.
Mr. Muhammad Asif Azam has been on duty.
2 BMUs have been collaborating with JICA Expert Team in the project room (317) since
January 16%.

2) Bridge Inspector

For 10 Trainee Engineers and MU staff,

Inventory Survey Training was held on February 18, and

Inventory Survey on-site Training was held on February 2.

Supplementary Inventory Survey Training was held on February 14,

Inventory Survey started on February 23™.

Delay occurred due to official approval of Trainee Engineers, equipment procurement,

and transportation arrangement.

(3) Equipment

Regarding depth of concrete cracks, degree of steel corrosion and detection of rebar
location, bridge repair prioritization and budgetary estimation can go without equipment for
those measurements. Furthermore, since BMU does not have enough staff and the plan
of equipment usage and user have not been confirmed yet in NHA, it can be thought that
NHA hardly utilize the special equipment for the time being.

Pertaining to the equipment to be provided, it is proposed as follows;

For Bridge Inspectors, (1) helmet, (2) crack scale and (3) test hammer

For BMU, (4) carbonization (phenolphthalein) and (5) Schmidt Hammer

The conditions for the abovementioned grants are not limited to (1) official establishment
of exclusive BMS organization in NHA, (2) confirmation of timeline for national-wide
implementation of BMS, and (3) measures to implement the abovementioned activities.

(4) Sever and Terminal Computers

It was planned initially that the existing server (Smart Bridge) was working and 13 terminal
computers were provide for each Regional Office.

However, considering the current situations, the new server and 3 terminal computers may
be provided for BMU in HQ. The conditions for the abovementioned grants are not limited
to (1) official establishment of exclusive BMS organization in NHA, (2) confirmation of
timeline for national-wide implementation of BMS, and (3) measures to implement the
abovementioned activities.
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Purpose Equipment Quantity Remarks
Safety Helmet 100 Done
Crack Scale 100 Done
Crack Width
Spalling, Honeycomb
Test Hammer 100 Done
. Rebound Hammer To be
Compression Strength Schmidt Hammer 2 determined
oL . To be
Carbonization Phenolphthalein 2 determined
Electromagmetic Wave Radar To be
Rebar Arrangement Ground Penetrating Rader 0 determined
Electromagnetic Induction To be
Rebar, Cover Profoscope/Profometer 0 determined
Rebar Corrosion Half Cell Potential 0 To be
Natural Electric Potential (ASTM) determined
Sonic Testing To be
Crack Depth Elastic Wave (ultrasonic) 0 determined
Only for Bridge Inventory Database & To be
Sever for BMS Bridge Inspection Data 1 determined
. Only connection to BMS Server To be
Client PC Only for BMS HQ (BMU), 3 determined

(4) Training in Japan

The first training in Japan is carried out for the 2 engineers in RAMD in January, 2017.
The second one was planned for 10 engineers in June 2017. However, it is canceled
because of no eligible person (candidate).

(5) In-country Training

1) Inventory Survey Training
In office training on February 1st
On-site training on February 2
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Monitoring Sheet Summary

[Attendees]

Counterpart side: Member (Planning) 1 person, BMU 3 persons

JICA Expert Team side: 2 persons

Trainee Engineers: 11 persons, MU: Wazirabad 4 persons, Rawalpindi 2 persons, others:

1 person

Total: 24 persons
1. Asim Amin / Member (Planning)
2. M. Asif Azam / DD (BMU)
3. Sohaib Mansoor / DD (BMU)
4. Ghulam Murtaza Simair /DD (BMU)
5. Haruo Tomiyama / JICA Expert Team
6. Momina Rauf / JICA Expert Team
(1) M. Ali Atif / Trainee Engineer
2) Imran Shabbir / Trainee Engineer
3) Shahzeb Saleem / Trainee Engineer
4) M. Shahwaiz / Trainee Engineer
5) M. Safwan Naeem / Trainee Engineer
6) Hussain Ahmed Abbas / Trainee Engineer
7) Obaid Shahid Mir / Trainee Engineer
8) Ashar Tariq / Trainee Engineer
9) Shahzaib Farooq / Trainee Engineer

0) Abdul Rahman / Trainee Engineer

1) Jawwad Naeem Bhatti / Trainee Engineer

2) Javed Ali / DD Maintenance (Wazirabad)

3) M. Ismail / Inspector (MU Wazirabad)
Mazhar Rafique / Inspector (MU Wazirabad)
Naeem Shahzad / Inspector (MU Wazirabad)
M. Arshad Abbas Malik / DD Maintenance (Rwp)
M. Naeem / AD Maintenance (Rwp)
M Saeed / Sub Engineer

1
1
1
1
14

1
1
1
1

(
(
(
(
(
(
(
(
(
(
(
(
(
(15
(16
(17
(18

)
)
)
)
)
)
)
)
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Figures: Inventory Survey Training (on site)

2) Supplementary Inventory Survey Training
In office training on February 14", for 20 minutes
Mr. Murtaza (BMU) made supplementary explanation on dimension measurement,
skewed angle, etc.
Counterpart side: BMU 1 person, JICA Expert Team side: 2 persons
Trainee Engineers: 7 persons
Total: 10 persons
[Attendees]
1. Ghulam Murtaza Simair / DD (BMU)
2. Yukio Igo / JICA Expert Team
3. Momina Rauf / JICA Expert Team
(1) Hussain Ahmed Abbas / Trainee Engineer
(2) Walli Ahmed / Trainee Engineer
(3) Obaid Shahid Mir / Trainee Engineer
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(4) Shahzeb Saleem / Trainee Engineer
(5) Shahzaib Farooq / Trainee Engineer
(6) Abdur Rahman / Trainee Engineer
(7) M. Rizwan / Trainee Engineer

Figures: Supplementary Inventory Survey Training (in office)

3) OJT of Inventory Survey

Inventory Survey on site from February 14th to April 12th (ongoing)

After Inventory Survey Training, 10 Trainee Engineers (3 Teams) started OJT of inventory
survey on site.

BMU has formulated an survey plan and instructed Trainee engineers

We expect Trainee Engineers to survey 255 Bridges and 261 Culverts (516 structures) in
the model area.

As the end of March, they finished 165 bridges and 157 culverts (322 structures, 62%) of
inventory survey in the model area. JICA Expert Team thinks Inventory Survey in the model
area is in smooth process on schedule.

Figures: Inventory Survey (on site)
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D Task Task Name Bridges Culverts Duration |Start Finish Predecessors
o Mode
IR WAZIRABAD MAINTENANCEUNIT L 1sL | ss L L
2 A WZD-1: Narang Mandi More - Kala Shah Kaku (N5/M2 Interchange) 4days Fri3f2/18 Wed 3/7/18 18F5+1 day
3 A WZD-2: Kala Shah Kaku (N5/M2 Interchange) - Muridke 12 7 4days Fri3f9/18 Wed 3/14/18 2F5+1 day
6 WZD-5: Gujranwala Bypass 4 13 2days Thu3/f15/18 Fri3/16/18 3
9 b WZD-8: Gujrat Bypass (End) - Lala musa 6 r 2days Mon 3f19/18 Tue 3/20/18 6
10 A WZD-9: Lala musa - Kharian 14 4 4days Wed3/21/18 Tue 3/27/18 9
1 b W2D-10: Kharian - Dina 11 2 3days Wed 3/28/18 Fri3/30/18 10
12 b WZD-11: Dina - Missa Kassowal Jdays Mon4/2/18 Wed4/4/18 11
sl M IIEI-_—
18 b, RWD-5: Tamol - Taxila S5days Thu2/22/18 Wed 2/28/18
26 b RWD-13: Khunda More - Jand 3 22 3days Thu4/5/18 Mon4/9/18 12
Resource | ) | March 2018 ) ) | April 2018 .
Namez Week 2 Week 3 Week 4 Week 5 Week & Week 7 Week 8
2122(2324/25(26l27(28l 1 [2[31alslel7]8low0lnlr2]13l1al15]16l 17118 10l 2021] 220 23] 28] 25| 26127 (28] 20130 (300 1 |2 [ ]a s |6 l7]al9 |w0ln]m]
=
Team 1 e T— Team 1
Team1 1 Team 1
Team1 @ Team 1
Team1 = Team 1
Team 1 S , Team 1
Team 1 g‘_ Team 1
Team 1 _ Team 1
]
Team 1 | cam 1

Team 1 J— Team 1

Figures: Inventory Survey Plan for Team 1 (made by BMU)

Table: Progress of Inventory Survey (as of the end of March)

Team 1 Team 2 Team 3
Bridge Culvert Score Bridge Culvert Score Bridge Culvert Score
23-Feb 4 2 1.20 3 6 1.35 6 0 1.50
26-Feb 2 6 1.10 1 3 0.55 2 5 1. 00
27-Feb 5 0 1.25 1 3 0.55 Data Entry
28-Feb 0] 5 0.50 Data Entry
1- Mar Data Entry 0 0 0.00
2- \ar 0 0 0.00 2 6 1.10 2 5 1. 00
5- Mar 8 0 2. 00 3 0 0.75 0 2 0.20
6- \ar 6 0 1. 50 2 3 0. 80 Data Entry
7-Mar 1 0 0.25 4 1 1.10 5 3 1.55
8- Mar Data Entry 2 1 0.6 6 1 1. 60
9- Mar 0 0 0.00 12 10 4.00 0 3 0.30
12- Nar 6 0 1.50 |Data Entry 4 2 1.2
13- Mar 1 6 0. 85 1 2. 00 2 4 0.9
14- Nar 6 1 1. 60 2 6 1.10 3 2 0.95
15- Mar Seni nar 7 0.70 Seni nar
16- Mar Data Entrv 3 5 1.25 1 7 0.95
19- Mar 6 0 1.50 Data Entry 3 6 1.35
20- Mar 0. 00 0.00 3 3 1. 05
21- Mar 4 0 1.00 3 1 0. 85 2 3 0.8
30
0 0. 80
4 1. 50 2 0.9
28- Mar ta Entry 0 6 0. 60 4 2 1.2
29- Mar ta Fntry 2 0 0.5
30- Mar
69 20 45 85 51 52
Tot al 8? 1.01 13|0 1. 03 10'3 0.94
86 16 85 95 84 90
LI 162 180 174
7
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1-2 Progress of Activities

Activity 1-1

[Before]

Develop 3 types of draft manuals i.e. (1) bridge/culvert inspection, (2) bridge repair
method selection and (3) data input to Database.

[Amendment]

JICA Expert Team develops draft manuals for (1) bridge inspection, (2) bridge repair
and (3) data input.

> (1) and (2) were completed as planned in December 2016.

> (3) was completed as planned in December 2017.

Activity 1-2

[Before]

Develop draft bridge/culvert inspection formats.

[Amendment]

JICA Expert Team develops draft bridge/culvert inspection formats.
» Completed as planned in December 2016.

Activity 1-3
[Before]
Activity 1-3. Develop prototype Database & BMS.
[Amendment]
JICA Expert Team develops Prototype Bridge Inspection Database & BMS.
[BIDB data input software]
» JICA Expert Team developed Network based BIDB software in July, 2017.
> However, a part of its function is unfinished because the access privilege in BMS
organization is not determined.
» NHA needs to establish SOP (Standard Operating Procedures) related with BMS.
> Trainee Engineers started to use BIDB data input software since February, 2018.
[BMS Software]
» JICA Expert Team developed Prototype BMS software (Excel based) in December,
2017.
» The prioritization concept was confirmed by Project Coordinator with 57 dummy bridge
inspection data in December, 2017.
» BMS programming has started since late March without actual bridge inspection data in
order to finish before August, 2018.
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» BMS program logic for prioritization can hardly be modified while weights and scores
can be varied with flexibility.

Activity 1-4

[Before]

Develop 2 types of draft training materials for training i.e. (1) bridge/culvert
inspection and (2) bridge repair method selection.

[Amendment]

JICA Expert Team develops draft training materials for (1) bridge inspection and (2)
bridge repair.

» JICA Expert Team finished in February, 2017.

Activity 1-5

[Before]

Review and finalize the above 3 types of manuals (Activity 1-1), inspection formats

(Activity 1-2), prototypes (Activity 1-3) and 2 types of training materials (Activity 1-

4).

[Amendment]

BMU reviews and finalizes the above manuals, inspection formats, prototype and

training materials.

» BMU is revising/localizing in cooperation with JICA Expert Team will finish it in April,
2018.

Activity 2-1

[Before]

Implement 3 types of master trainer’s training for the staff of NHA’s HQ and ROs at

the target bridges (for (1) bridge/culvert inspection, (2) bridge repair method

selection, and (3) data input to Database).

[Amendment]

JICA Expert Team provides on-the-job-training (OJT) which enables BMU to manage

BMS training in NHA.

[BMU establishment]

» The 1st Training was conducted for 65 participants at HTRC from February to March,
2017.

» JICA Expert Team listed the candidates for BMU (Bridge Management Unit) in July,
2017.

» NHA has established BMU of 3 engineers but no IT engineer yet.

9
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» NHA is required to decide the definitions of BMS Organization and BMS staff (HQ, RO
and MU), and their SOP are required to be discussed and decided.
[OJT for BMU]
> JICA Expert Team provided OJT of Inventory Survey Training (February 2018) to BMU
through planning, preparation and implementation.
» JICA Expert Team provides OJT of Bridge Inspection Training and Data Input Training
to BMU through planning and preparation to implement in April 2018.

Activity 2-2

[Before]

Implement 3 types of OJT for the field staff by Master Trainers (trained in Activity 2-

1), (1) bridge/culvert inspection, (2) bridge repair method selection, and (3)

inspection data input to Database.

[Amendment]

BMU implements BMS training (Inventory Survey Training and Bridge Inspection

Training).

» BMU conducted Inventory Survey Training for 11 Trainee Engineers and 6 MU staffs in
February 2018 with support of JICA Expert Team.

» BMU will conduct Bridge Inspection Training (1 week) between April 16th and 20th with
support of JICA Expert Team.

Activity 2-3

[Before]

Implement (1) bridge/culvert inspection, (2) bridge repair method selection, and (3)

data input to Database for all the bridges/culverts, by field staff (trained in Activity

21 & 2-2).

[Amendment]

Inventory Survey and Bridge Inspection on-the-job-training (OJT) are implemented

after BMS training.

> It was decided to start OJT from the model area (jurisdiction of Rawalpindi MU and
Wazirabad MU in Punjab North).

» JICA Expert Team and BMU jointly implements Inventory Survey on OJT basis in the
model area.

» JICA Expert Team and BMU will jointly select typical 36 bridges and 5 culverts in the
model area on OJT basis, which will cover almost all types in NHA.

> JICA Expert Team and BMU will jointly implement BMS training on OJT basis with typical
36 bridges and 5 culverts.

10
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» Due to the intense request from NHA, culverts are included in BMS in NHA. However,
culverts with less than 2.0m clearance are excluded from Periodical Inspection.

Activity 2-4

[Amendment]

JICA Expert Team reviews inspection results and ability, and advises BMU to

enhance its capacity.

» JICA Expert Team will review inspection results and ability, and will advise BMU through
OJT.

Activity 3-1

[Before]

Implement training for NHA HQ regarding management of BMS (software and

database).

[Amendment]

JICA Expert Team implements BMS Software Training for BMU.

> At least 36 bridges and 5 culverts will be utilized for BMS software training in October,
2018.

» The training target will be BMU of 3 civil engineers and 1 IT engineer.

Activity 3-2
[Before]
Monitor bridge data input by NHA staff (Activity 2-3) to Database, and data transfer
to BMS by HQ RAMD (Road Asset Management Department) staff.
[Amendment]
BMU analyzes Bridge Inspection Database (BIDB) with BMS Software.
> Itis planned in October, 2018.

Activity 3-3

[Before]

Activity 3-3. Prepare the annual bridge/culvert maintenance plan including estimated
budget for 2019 based on the data transferred to BMS (Activity 3-2).

[Amendment]

BMU prepares the annual bridge/culvert maintenance plan and schedule including
budget estimation based on the analysis of registered data in Bridge Inspection
Database.

» Itis planned in October, 2018.

11
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1-3 Achievement of Output

Output 1-1

[Before]

Draft manuals for (1) bridge/culvert inspection, (2) bridge repair method selection by
[December, 2016] and draft manual for (3) data input to Database & BMS developed
by [December, 2017].

[Amendment]

Draft manuals for (1) bridge inspection by [December, 2016], for (2) bridge repair by
[December, 2016] and for (3) data input by [December, 2017].

» Completed.

Output 1-2
Draft bridge/culvert inspection formats developed by [December, 2016].
» Completed.

Output 1-3

Prototype Database developed by [July, 2017], and prototype BMS by [December,
2017].

> Prototype BIDB completed. (excluding access privilege under SOP).

> Prototype BMS (Excel based) completed. (without actual bridge inspection data).

» BMS Software will be delivered for BMS Software Training in August, 2018

Output 1-4

[Before]

2 types of draft training materials for the master trainers for (1) bridge/culvert
inspection and (2) bridge repair method selection developed by [December, 2016].
[Amendment]

2 types of draft training materials for (1) bridge/culvert inspection and (2) bridge
repair developed by [December, 2016].

» Completed in February, 2017.

Output 1-5

Manuals (1-1), formats (1-2), Database & BMS (1-3), and training materials (1-4)

finalized by [September, 2018].

> As “Important Assumption” in PDM, BMU (Bridge Management Unit) is established in
NHA headquarters.

12
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» BMU is working to revise/localize by April, 2018 and will finalize by September, 2018.

Output 2-1

[Before]

3 Master Trainers’ training for (1) bridge/culvert inspection and (2) bridge repair
method selection implemented by [March 2017], and (3) data input to Database
implemented by [September, 2018].

[Amendment]

On-the-job-training (OJT) which enables BMU to manage BMS training in NHA.

» OJT of Inventory Survey Training was implemented in February 2018.

» OJT of Bridge Inspection Training will be implemented in April 2018.

Output 2-2

[Before]

3 types of training (for (1) bridge/culvert inspection, (2) bridge repair method
selection, and (3) data input to Database) implemented by Master Trainers (trained
in Activity 2-1) to all field staff by [November, 2017].

[Amendment]

BMS training (Inventory Survey Training and Bridge Inspection Training).

> Inventory Survey Training was implemented in February 2018.

» Bridge Inspection Training and Data Input Training will be implemented in April 2018.

Output 2-3

[Before]

Bridge/culvert inspection, bridge repair method selection, and data input to
Database completed for all NHA bridges by [June, 2018].

[Amendment]

Inventory Survey and Bridge Inspection on-the-job-training (OJT), [250] and [41]
bridges and culverts are implemented respectively.

> Inventory Survey OJT basis is in progress in the model area.

» BMS training on OJT basis will be conducted with typical 36 bridges and 5 culverts.

Output 2-4

[Before]

90% or more results of bridge repair method selection and data input to a bridge
inspection database by the staff of MUs evaluated to be accurate by NHA’s HQ &
JICA Expert Team by [October, 2018].

13
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[Amendment]
(Delete)

Output 2-5

[Before]

Certification of master trainers after training by JICA Expert Team (scoring more
than 80% in capacity test).

[Amendment]

(Delete)

Output 3-1

[Before]

Training for management of BMS implemented by [December, 2017].
[Amendment]

BMS Software Training for BMU.

» There are no result.

Output 3-2

[Before]

Data on all the bridges of National Highways in Pakistan input to Database by
[October, 2018].

[Amendment]

Analysis of Bridge Inspection Database (BIDB) with BMS Software.

» There are no results.

Output 3-3

[Before]

Cost estimate necessary for bridge maintenance in the fiscal year of 2019 based on
BMS.

[Amendment]

Bridge maintenance plan with cost estimation and schedule for 41 bridges and
culverts is formulated by [October, 2018].

» There are no results.

1-4 Achievement of the Project Purpose
[Before]
Project Purpose: Annual bridge maintenance plan prepared on the basis of the latest

14
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bridge inspection data of entire NHA Network.

[Amendment]

Project Purpose: Capacity of NHA to inspect bridges and prepare maintenance plan

with cost estimate is enhanced.

» There are no results.

> In order to capacity development of NHA for sustainable BMS, JICA Expert Team now
focuses on technical assistance to/through BMU with typical 36 bridges and 5 culverts
in the model area.

1-5 Changes of Risks and Actions for Mitigation

[Important Assumption]

» BMS organization and BMS staff are established in NHA in a sustainable manner.

» Bridge inspection results and evaluations are registered in Bridge Inspection Database.

[Issues and Countermeasures]
» Standard Operation Procedures (SOP) related to bridge maintenance is need to be
formulated.

1-6 Progress of Actions undertaken by JICA
» Considering the current situation of NHA, JICA has been discussing with NHA on
Project Design Matrix amendment.

1-7 Progress of Actions undertaken by NHA

» Considering the current situation of NHA, JICA has been discussing with NHA on
Project Design Matrix amendment.

» NHA has established BMU of 3 civil engineers, but 1 IT engineer has not been assigned
yet.

> NHA has assigned 10 Trainee Engineers for bridge inspection and inventory survey of
the model area.

1-8 Progress of Environmental and Social Considerations (if applicable)
> (None)

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if
applicable)
> (None)

15
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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.)

(1) Scholarship Program in Bridge Sector

JICA is considering Japanese doctoral / master's program scholarships on Bridge Asset /
Maintenance Management. These candidates must have experience BMS and Asset
Management in NHA.

Considering sustainability of BMS in NHA, they must join for more than 6 months as the
additional members of BMU.

The candidate’s information (CV, proposal of his/her study theme, grade report of the
university, language test result, etc.) is requested to be submitted in late April 2018 (at the
latest, by the end of April) for the pre-selection by the professors.

16
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2 Delay of Work Schedule and/or Problems (if any)

Inventory Survey & Bridge Inspection

Verification of prioritization without Bridge Inspection Data
Server procurement

Time-consuming for decision-making in NHA

2-1 Detail

(1) Inventory Survey

> 12 Trainee Engineers would be assigned by December 15t, 2017. (M/M Nov. 10", 2017)

> Inventory Survey Training for 11 Trainee Engineers was held on February 15t and 2",
2018.

> Supplementary one for 7 Trainee Engineers was held on February 14t 2018.

> Inventory Survey was delayed till February 23 due to NHA internal issues. (Finance
& Administration Sections, transportation availability).

> Inventory Survey by 10 Trainee Engineers was limited only in Rawalpindi and
Wazirabad MUs due to the delay. Inventory survey in Lahore MU will be implemented
later.

(2) Bridge Inspection

> Bridge Inspection Training will be held between April 16" and 20t", 2018.

» The representative 36 bridges and 5 culverts will be selected in Rawalpindi and
Wazirabad MUs in such a way to cover almost all types of bridges & culverts in NHA.

> These will be inspected with the first priority on OJT basis in order to enhance BMU
capability by the end of August, 2018.

» These will be checked and evaluated by the end of September, 2018.

> OJT for prioritization and budget estimation for maintenance plan will be implemented
in October, 2018 with 36 bridges and 5 culverts.

(3) Verification of prioritization without Bridge Inspection Data

» Prototype (Excel based) would be verified for prioritization function with 100 bridges
and 200 culverts inspected by RAMS & Certified Master Trainers by November 2017.
(M/M May 19, 2017)

» The prioritization concept was confirmed by Project Coordinator with 57 dummy bridge
inspection data in December 2017.

» BMS programming will start late March in order to finish before August 2018.

» BMS program can hardly be modified because of tremendous huge complexity despite

17
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that the actual bridge inspection data will be available after August.

(4) Server procurement

» 3 quotations from the local market was planned to be gotten in December 2017 in order
to install the Server in February 2018.

> 3 quotations with checklist pertaining to JICA Expert Team’s specifications was planned
to be prepared in February 2018 in order to install the Server in April 2018.

> In case of providing the Server, the procedures must be taken in April 2018 with
consideration of inspection duration, it will be installed in August 2018.

> In case of not providing the Server, the plain PC can be used instead.

» Considering of only 36 bridges and 5 culverts in the model area, the Server is not
mandatory. NHA have to clarify its future policy.

(5) Delay in signing on the Minutes of Meetings

> The Minutes of JCC-2 Meeting held on April 8" 2017 was signed and received July
11t 2017, 2 months later.

> The Minutes of JCC-3 Meeting held on July 12" 2017 was signed and received
September 17t 2017, 2 months later.

> The Minutes of JCC-4 Meeting held on December 13" 2017 was not signed and
received yet. At the time of March 29" 2018, 3 months later.

(6) Time-consuming for decision-making in NHA

» Ex-Chairman promised that 3 BMU engineers and 12 Trainee Engineers would be
allocated by December 1%, 2017.

» BMU was allocated in January, 2018.

» 10 to 12 Trainee Engineers were gathered in February 2018, but they could not go
sites due to no approval on transportation and equipment.

> Who will take responsibility in order to get the requisite approvals from the concerned
sections/authorities?

» Itis mandatory to reduce the time for getting signatures on the minutes of the meetings.

Problems:

(1) Restrictions and conditions

» JICA Expert Team will visit in October 2018 for the last time.

» JICA Expert Team will prevent from visiting Islamabad in the month of Ramazan and
during the General Election.

» The Draft Final Report will be explained at JCC-6 in October 2-18.

18
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2-2 Cause

(1) NHA’s BMS Strategies

> JICA Expert Team has proposed short-term and long-term visions, and NHA has
approved and accepted them. In the short-term vision, Inventory Survey and Bridge
Inspection in the model area will be implemented by Trainee Engineers. However,
because they are not permanent employees, NHA must make up BMS strategies
including timeline to shift from Trainee Engineers (short-term) to Assistant Directors and
Inspectors in Maintenance Units (long-term).

B Short-term vision for starting BMS B Long-term vision for national-wide

HQ

(&M Directer |

1
—

RO RO Punjab North Reiional Office ! RO RO Reiional Office
T Az Maintenance! ERIO S Maintenance
Director / DD (BMS)
[ | e — e gy [ I . ] t

ng
=

MU MU 1 HG
+ RAMID
*AD 12 Trainee
* Inspector Engineers

(2) 49 ADs & 49 Inspectors in MUs

> In order to implement BMS in NHA effectively, the detailed working paper needs to be
approved by NHA Executive Board and National Highway Council. The proposal needs
to be prepared for creation of new staffs and budgets.

MU MU Maintenance Unit
. o pect
AD AD@
* Inspector | MLl &1

(3) BMS staff in Regional Office

» BMU takes an additional role of BMS RO staff (so-we-called “Master Trainer”) in the
model area. However, BMU will not be able to take care of other than the model area
(jurisdiction of Rawalpindi MU and Wazirabad MU in Punjab North).

» On the next step, BMU will take the role of Trainer for BMS staff (in HQ, RO and MU).

> In order to continue Bridge Inspection in Punjab North, BMS RO staff in Punjab North is
required.

» In long-term, BMS RO staff in each RO must be necessary when new ADs and
Inspectors are assigned for BMS.
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(4) Standard Operation Procedures (SOP) for BMS

» BMS activities are not smooth because BMS staff, their roles and responsibilities are
not clear.

» SOP for BMS organization and BMS staff (in HQ, RO and MU, respectively) needs to
be prepared.

> In order to implement BMS in NHA effectively, the detailed working paper needs to be
approved by NHA Executive Board and National Highway Council.

(5) Composite Schedule of Rates (CSR) for repair works

» CSR items for bridge repair works need to be included officially.

> In order to implement BMS in NHA effectively, the detailed working paper needs to be
approved by NHA Executive Board and National Highway Council.

(6) NHA Policy for BMS
» NHA should declare its policy for BMS in brochures, posters and website.

(7) Conventional after-the-fact repair/replacement

» MUs and ROs request HQ to repair and replace bridges with emergency budget when
they find critical damages. This conventional after-the-fact procedures should not be
taken as much as possible for promoting preventative maintenance.

> NHA needs to have the rule that any repair estimation other than BMS standards will
not be entered/processed.

2-3 Action to be taken

(1) NHA needs to make up BMS strategies including timeline and to declare in brochures
and posters, and on website.

(2) NHA should prepare not limited to (1) official establishment of exclusive BMS
organization in NHA, (2) confirmation of timeline for national-wide implementation of
BMS, and (3) measures to implement the abovementioned activities for granted
Equipment and Server & Terminal PCs.

(3) NHA needs to prepare SOP (Standard Operating Procedures) related to BMS
(including, BMS Organization, BMS staff (HQ, RO, MU respectively), their roles and
responsibilities, especially SOP for BMU (BMS HQ staff).

(4) NHA should prepare the detailed working paper to be approved by NHA Executive
Board and National Highway Council for creation of new staff (49 ADs and 49 Bridge
Inspectors) and budgets.

(5) NHA needs to prepare CSR (Composite Schedule of Rates) for bridge repair works.
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2-4 Roles of Responsible Persons/Organization (JICA, NHA, etc.)
[NHA]

» NHA's strategies for BMS (timeline)

» To declare NHA policy for BMS in brochure and poster, and on website
» Plans for BMS Organization and arrangement of BMS staff

» SOP for BMS

» CSR for bridge repair works

[JICA]
» To amend R/D and PDM with discussion for mutual agreement.
» To revise draft of brochure and poster
[JICA Expert Team]
» OJT for BMU (Bridge Inspection Training and Data Input Training)
» OJT for BMU (BMS Training)
» To review inspection results and ability, and to advise BMU to enhance its capacity
» BMS software in August 2018
» OJT of BMS
» Draft final report
[BMU]
» OJT for BMU (Bridge Inspection Training and Data Input Training)
» OJT for BMU (BMS Training)
> OJT of BMS
» Draft final report
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3 Modification of the Project Implementation Plan

31 PO

» Because the current situation of NHA is different from that when Record of Discussion
(R/D) and Project Design Matrix (PDM) were created, discussion about amendment of

R/D and PDM of this project has been carried out.
» As a result of discussion, please refer to the attached documents.

3-2 PDM

» Because the current situation of NHA is different from that when R/D and PDM were
created, discussion about amendment of R/D and PDM of this project has been carried
out.

» As a result of discussion, please refer to the attached documents.

> In order to achieve sustainable BMS in NHA, it is necessary to discuss about how to
continue BMS.

3-3 Other modifications on detailed implementation plan
(None)

4 Preparation of NHA towards after completion of the Project

(1) NHA Policy for BMS

» NHA'’s efforts are necessary which are not only for the Project duration, but also for
perpetuity.

» For declaration NHA's efforts to BMS, brochures and posters are considered.

» How Government of Pakistan considers the priority of the highway?

> Assignment of staffs on project basis, and problem related to BMU staff shuffling.

Il. Project Monitoring Sheet | & Il as Attached
PM Form 1: PDM (Project Design Matrix)
PM Form 2: PO (Plan of Operation)

Minutes of Meeting on Project Design Matrix (PDM) amendment
Main Points Discussed (Appendix 2) in Record of Discussion (R/D)
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Ver.5

Annex 3 Plan of Operation Version 5
Dated 11, April, 2018
Project Title: The Project for Technical Assistance on Implementation of Bridge Management System in NHA Monitoring
Year 1st Year 2nd Year 3rd Year 4th Year .
Inputs Remarks Issue Solution
Ifofonfv|1fofm|{w|i1]of{m]v]|I]o]n]w
Expert T T T —
Project Manager / Bridge Inspection Plan I
Yukio IGO Actual i 1 ]
Bridge Repair Plan
Yoshiichi FUJIMOTO Actual | :
BMS (System Design) Plan B 1]
Akio MORI Actual
BMS (System Design Assistance) Plan
Syougo Abiru Actual |
Capacity Development Plan : |
Haruo TOMIYAMA Actual il E
Project Monitoring Plan 1ER | B
Kenichi TOMI Actual
BMS (Specification Logic) Plan
Fumiatsu Kamitani Actual Pl
BMS (Specification Logic Assistance) Plan 1R | 1]
Ryou Nakai Actual
Equipment
Crack Scale & test Hammer for MT training :«:ta:al .
Training in Japan = The 2ndt training in Japan
Plan is cancelled.
Actual
In-country/Third country Training Inventory Survey Training | TEs are less than 12.  [ADs & Inspectors in
Plan l % for TEs was held MU are not assigned.
Master Trainer Training
Actual
) Plan
BMS Training (Inventory Survey) Actual
BMS Training (Bridge Inspection) Apclta:al
Activities Year 1st Year 2nd Year 4th Year Responsible Organization Achi " Issue &
chievements
Sub-Activities 1|0I|D|NV|I|I|D|NV|I|I|(H({V|I|I|I|N| Japan NHA Countermeasures
0-1 Analyze the issues to be improved in the Plan Bridge Inventry Data
current bridge and culvert maintenance by 2nd Ist  |Ex-BMS is not working.| o o9¢ Inventry Z
NHA. Actual were not renewed.
0-2 Study the current bridge and culvert Plan Proposed to make
inspection implemented by the staff of MUs on 2nd 1st Not regular basis. Standard Operation
daily basis and regular basis (twice a year). Actual | Procedure (SOP).
0-3 Study the existing bridge and culvert Plan 7 Not enough for
inspection format (in NHA Code 2005). Actual 1l 2nd Ist Format (6 pages) | ioritization function.
0-4 Study the system of and data input to the Plan BMS software cannot
existing BMS (Smart Bridge). Actual v 2nd Ist BMS Manual be changed.
Output 1Manuals, Database and BMS developed for bridge inspection and bridge repair
1-1. JICA Expert Team develops draft manuals for (1) bridge inspection, (2) bridge repair and (3) data input.
1-1-1. JICA Expert Team drafts a manual for Plan
bridge inspection based on the findings of f 1st 2nd Done
Activity 0-1 & 0-2. Actual :
1-1-2 JICA Expert Team drafts a manual for Plan
bridge repair based on the findings of Activity 1st 2nd Done
0-1&0-3. Actual
1-1-3 JICA Expert Team drafts a manual for Plan [4,] 1st 2nd Done
data input to BIDB. Actual
1-2. JICA Expert Team develops draft Plan Tet nd Done
bridge/culvert inspection formats. Actual i
1-3. JICA Expert Team develops Prototype Bridge Inspection Database & BMS.
1-3-1 JICA Expert Team studies the current IT Plan
environment of ROs and MUs including the 1st 2nd Done
number of PCs deployed and the condition of i N n
. . Actual i
internet connection. H
1-3-2 JICA Expert Team considers the Plan Tet nd Done
specifications of Database & BMS. Actual © "
-3-! Plan ]
! 3 3 JICA Expert Team develops Protolype of 1 1st 2nd Done Except Network function
Bridge Inspection Database & BMS. Actual
1-3-4 JICA Expert Team transfers data from Plan Tet nd bone
Smart Bridge Inventory to BIDB. Actual © "
1-4. JICA Expert Team develops draft training materials for (1) bridge inspection and (2) bridge repair.
1-4-1 JICA Expert Team develops bridge Plan Tst nd Done
inspection training materials for training. Actual | ¢ "
1-4-2 JICA Expert Team develops bridge Plan Tst nd Done
repair training materials for training. Actual | ¢ "
1-5. BMU reviews and finalizes the above manuals, inspection formats, prototype and training materials.
1-5-1 JICA Expert Team reviews the lessons Plan Tet nd Done
learned from Activity 2-1. Actual
1-5-2 JICA Expert Team revises the manuals, Plan
formats, a database and training materials
. . . - 1st 2nd Done
referring to the lessons reviewed in Activity 1-
Actual
5-1.
1-5-3 BMU re-reviews the lessons learned Plan
from Activity 2-1, 2-2 & 2-3. actual 2nd Ist by BMU atHQ
1-5-4 BMU finalizes the manuals, formats , a Plan
database and training materials referring to the 2nd 1st by BMU at HQ
lessons reviewed in Activity 1-5-3. Actual
Output 2: Bridge/culvert inspection in the model area is implemented after BMS training.
2-1 JICA Expert Team provides on-the-job-training (OJT) which enables BMU to manage BMS training in NHA.
2-1-1 NHA decides the participants in training Plan
D No MT in RO &M
from NHA's HQ, ROs and MUs. Actual 2nd st one oMTINRO &MY
2-1-2 JICA Expert Team decides the target Plan
hridnac ~f trainina (ahnnit 2 hridaae inlaranind B L L e+ Ind Nama




Ver.5

LU Ut ua iy (GIUUL £ U1y oS 1 cn s i ou cnu e
Islamabad). Actual
2-1-3 JICA Expert Team sets up a criteria for Plan
the non-destructive testing equipment to be 1st 2nd Still in progress Reasons needed
provided. Actual
-1 Plan
2-1-4 JICA Expert Tegm prepares the contents 1st 2nd Done
and syllabus of MT training. Actual
2-1-5 JICA Expert Team carries out a Plan
questionnaire for the participants of MT 1st 2nd Done
training. Actual
2-1-6 JICA Expert Team implements MT Plan
training of (1) bridge inspection and (2) bridge 1st 2nd Done
repair. Actual
L Plan
2-1-7 Training in Japan. Actual 1st 2nd Done 2nd one canncelled
2-1-8 JICA Expert Team nominates the Plan
candidates from the participants based on the no eligible candidates
M : . . 1st 2nd Done
examination results and bridge inspection Actual for the 2nd one
reports.
2-2 BMU implements BMS training (Inventory Survey Training and Bridge Inspection Trainin:
i : Plan
2-2-1 NHA deud.es. members for Bridge 2nd 1st 65 candidates selected.| BMS Staff in RO & MU
Management Unit in HQ. Actual are also needed.
i Plan
2-2-2 NHA prepares schedule of BMS training 2nd 1st In progress
for BMS staff. Actual
o . . . Plan
2-2-3 NHA decides the typical 36 br|dge§ ?nd ond Tst Not yet
5 culverts in the model area for BMS training. Actual
2-2-4 BMU implements Inventory Survey Plan
Training of (1) Inventory Survey and (2) 2nd 1st Not yet
Inventory Data Input, for BMS staff. Actual
2-2-5 BMU implements Bridge Inspection Plan
Training of (1) Bridge Inspection, (2) Bridge 2nd 1st Not yet
Repair and (3) Data Input, for BMS staff. Actual
2-2-6 BMU monitors Inventory Survey and Plan N 58 NHA izt !
. . . o progress organization musf
Bridge Inspection with support of JICA Expert oo 2nd 1st inspection reports). be prepared.
Team. ctual
2-3 Inventory Survey and Bridge Inspection on-the-job-training (OJT) are implemented after
2 Plan
2 3' 1 BMU prepares schedule for BMS ond Tst Not yet
activities. Actual
f : Plan
2-3-2 BMS staff implement Inventory Survey in ond Tst Not yet
the model area. Actual
2-3-3 BMU staff implement Bridge Insepction Plan Current progress |\ 1z organization must
f 36 bridges and 5 culverts in the model area 2nd Tst percentage is less than be prepared.
o g . Actual 0.28%.
2-3-4 BMU checks the bridge inspection Plan
reports and evaluations, and register them to 2nd Tst Not yet
Bridge Inspection Database. Actual
2-3-5 BMU monitors BMS activities with Plan
2nd 1st Not yet
support of JICA Expert Team. Actual
2-4 The results of bridge repair method .
selection and data input to a bridge inspection an
database for model area evaluated to be 1st 2nd Not yet
accurate by BMU & JICA Expert Team by Actual
[October, 2018].
Output 3: Bridge data of the model area is available with BMU at NHA headquarters and bridge main
data.
3-1 JICA Expert Team implements BMS Software Training for BMU.
3-1-1 JICA Expert Team prepares BMS Plan 1st ond Delay due to Software | Software specifications
Software Manual. Actual N n development are still uncertain
3-1-2 JICA Expert Team implements BMS Plan Tst 2nd Delay due to Software | Software specifications
Software Training for BMU. Actual development are still uncertain
3-2 BMU analyzes Bridge Inspection Data of the model area using BMS Software.
o o ) . Plan
3-2-1 BMU prioritizes bridge repair with BMS 2nd Tst Not yet BMU (BMS) needed
Software. Actual
3-2-2 BMU estimates maintennance budget Plan
Not yet BMU (BMS) needed
with BMS Software. ‘Actual 2nd st ot yef (BMS) neede
3-3 BMU prepares the annual bridge/culvert Plan
maintenance plan |n§|ud|ng pudget estlm.atlon ond Tst Not yet BMU (BMS) needed
based on the analysis of registered data in Actual
Bridge Inspection Database.
. R PI
Duration / Phasing —

. . Year .
Monitoring Plan I Remarks Issue Solution
Monitoring

Joint Coordination Committee :!ta:al
Set-up the Detailed Plan of Operation :!ta:al
Submission of Monitoring Sheet :!ta:al
Monitoring Mission from Japan :clf:al
. e . Plan
Joint Monitoring Actual
. Plan
Post Monitoring Actual
Reports/Documents
- Plan
Draft Final Report Actual
f : Plan
Project Completion Report Actual
Public Relations
Plan
Brochure & Poster Actual
Plan
Actual




MINUTES OF MEETINGS
BETWEEN
JAPAN INTERNATIONAL COOPERATION AGENCY

AND
THE AUTHORITIES CONCERNED OF
THE ISLAMIC REPUBLIC OF PAKISTAN
ON

THE PROJECT FOR TECHNICAL ASSISTANCE ON IMPLEMENTATION OF
BRIDGE MANAGEMENT SYSTEM

IN NHA

Japan International Cooperation Agency (herein after referred to as “JICA”) dispatched
Mission (hereinafter referred to as “the Mission”) headed by Mr Shuntaro Kawahara
from 8th April to 13th April 2018, for the purpose of discussing amendment of Record of
Discussions on The Project for Technical Assistance on Implementation of Bridge
Management System in NHA originally signed on July 8th, 2015 and once amended on
February 8th, 2017.

During its stay in Islamic Republic of Pakistan, the Mission exchanged views and
opinions with National Highway Authority (NHA).

As a result of the discussions, both parties confirmed the matters referred to in the
document attached hereto.

Islamabad, April 12, 2018

Mr. Shuntaro Kawahara Mr. Asim Amin

Mission Leader Member (Planning)

Japan International Cooperation Agency National Highway Authority
Japan Islamic Republic of Pakistan
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Attachment

Main Points Discussed
1. Amendment of PDM & PO

Both sides agreed on the draft of amendment of Project Design Matrix (PDM) and Plan
of Operation (PO) as shown in Annex 1 and 2 respectively considering present progress
of the Project and NHA’s human resources allocated to it. The PDM and PO are to be
flexibly revised according to the progress and achievement of the Project, upon mutual
agreement between National Highway Authority (NHA) and Japan International
Cooperation Agency (JICA) at Joint Coordination Committee (JCC) by signing the
minutes of meetings.

2. Target Bridges

In order to cover most of all types of bridges and culverts in NHA, typical 36 bridges and
5 culverts in the model area (Punjab North) are selected, in which JICA Expert Team
implements Bridge Inspection on-the-job-training (OJT) for BMS staff in NHA.

During the Project, with ten Trainee Engineers assigned for inventory survey and bridge
inspection, the accumulated numbers of the data after inventory survey and after
inspection in model area are expected to be more than [250] and [41] , respectively.

3. Culvert Inspection

Due to the intense request from NHA to include culvert inspection in Bridge
Management System (BMS), considering safety for the road users as well as bridges,
culverts are included in BMS in NHA. However, culverts with no more than 2.0 m
clearance are excluded from Periodical Inspection.

4. BMS Organization

NHA agreed to gradually organize BMS sufficient staff for bridge maintenance in
Headquarters, Regional Offices and Maintenance Units respectively in order to make
BMS in NHA sustainable even after the Project completion.

5. Bridge Management Unit (BMU)

NHA has established Bridge Management Unit (BMU) in January, 2018. BMU members
are initially Mr. Muhammad Asif Azam, Mr. Sohaib Mansoor, Mr. Ghulam Murtaza
Simair and one IT engineer. BMU will implement BMS in NHA as per approved
Standard Operation Procedure (SOP).

Both sides agreed that NHA will assign Mr. Sohaib Mansoor and Mr. Ghulam Murtaza of
BMU to Project Coordinators and to let them participate in JCC.
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Both sides also agreed that NHA will not replace or dismiss the current BMU members
until their skills are transferred to new BMU members.

6. Target staff of activity 2-1 & 2-2

The 1st Master Trainer’'s (MT) Training was conducted for 65 participants at HTRC from
February to March, 2017. OJT has not been implemented because of the BMS
organization was not formed and MTs could not be selected.

JICA requested NHA to continuously employ the Trainee Engineers (inspectors) from
the viewpoint of sustainable BMS.

Both sides mutually agreed to hire 12 Inspectors for the period of 1 year to inspect the
structures in the model area. NHA will continue their services upon the expiry of their
contracts as required.

JICA requested NHA to assign BMU staff in Regional Offices and Maintenance Units in
the model area for the purpose of sustainable BMS in NHA.

Both sides confirmed that it was essential for BMU in NHA to train up BMS staff
(formerly-considered Master Trainer) in Regional Offices. And NHA committed to
gradually assign BMS staff in Regional Offices and Maintenance Units in the model
area.

7. Equipment

Both sides agreed that Equipment supply by JICA would exclude detectors for Crack
Depth, Rebar Arrangement, Rebar & Cover and Rebar Corrosion as well as Server and
Terminals for Database & BMS.

8. Master Trainer

BMU tentatively takes the roles to supervise inspection and to review evaluation in the
model area (Punjab North).

NHA will assign BMS staff (formerly-considered Master Trainer) in each Regional Office
for BMS implementation in addition to current BMU.

9. Project Schedule

Commencement of the Project was in July 2016 and completion of the Project was
initially December 2018. Both sides agreed to extend the Project duration until April
2019. And JICA need administrative procedures for almost 3 months, therefore project
activities should be ended by December, 2018.
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Action Responsibility Timeline Target

Inventory Survey in model Inspectors 22 February to 12th 250 Bridges
area P April, 2018 and Culverts

, . By the end of April,
Bridge Inspection Manuals | BMU / Experts 2018

, . - . . 1 Bridges

th th
Bridge Inspectlon Training BMU / Experts 16" April to 20 April, and 1
and Planning 2018
Culvert

Bridge Inspection in model 36 Bridges +
area Inspectors May to August, 2018 5 Culverts

Bridge Inspection
Evaluation

BMU / Experts

September, 2018

Input and Run BMS

BMU / Experts

October to November,

trial and error 2018

Final Dispatch of the

Experts December, 2018

Both sides agreed that implementation of Activity 2-1, 2-2 and 2-3, which are bridge
inspection, bridge repair method selection, data input to a bridge inspection database
and training necessary for such activities, will be preferably scheduled to avoid the flood
season, from July to September, and Ramadan for smooth and effective implementation
of the Activities.

Both sides agree to complete Activity 2-2 and 2-3 in following schedule;

1) Inventory Survey Training

2) Inventory Survey in model area by the end of April, 2018
3) Bridge Inspection Training 16t April to 20t April, 2018
4) Bridge Inspection in model area by the end of August, 2018

Completed in February, 2018

10. Training in Japan

During the Second Detailed Planning Survey, the Japanese side took note of the
request from NHA for trainings in Japan as a component of the Project.

The first training in Japan was carried out for the 2 engineers in Road Asset
Management Division (RAMD) in January, 2017. The second training in Japan is
canceled because of no eligible person (candidate). JICA will review necessity of further
trainings in Japan to achieve the project purpose during the implementation of the
Project
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11. Sustainability of the Bridge Maintenance in NHA

JICA requested NHA to continue bridge maintenance cycle in systematic, programmatic
and responsive way after the Project completion. In this connection, followings should
be prepared.

(1)Nationwide implementation of BMS

As short-term plan is in execution, meanwhile timeline for nationwide implementation of
BMS should be confirmed by NHA.

(2)Standard Operating Procedures (SOP)

For successful implementation of BMS in NHA, SOP is required to be prepared which
must clearly define roles and responsibilities of each individual under BMS organization.
In addition, 3 manuals (Bridge Inspection, Repair, and Data Input) including SOP are to
be approved by the NHA Executive Board.

(3)Composite Schedule of Rates (CSR)

The Bridge/Culvert Repair Manual does not have CSR and it is necessary to be
included before finalization of repair manual. NHA must assign this task to its quantity
estimator or related person as BMU does not have any such information.

Annex 1 : The draft of the amendment of the Project Design Matrix (PDM)

Annex 2 : The draft of revised PDM

Annex 3 : Plan of Operation (PO)

Annex 4 : Minutes of Meetings at JICA Headquarters (signed November 10t, 2017)
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Annex1

The draft of the amendment of the Project Design Matrix (PDM)
(1)Overall Goal

Before Amended Version

Overall Goal

Bridge maintenance status improved on the | Bridge maintenance status improved on the

bridges of National Highways in Pakistan. bridges of National Highways in the model
area.

Reason:

The concept of the model area was confirmed in the meeting at JICA HQ on November 10™,
2017. Considering number of bridges of entire NHA network, repair of the nation-wide bridges
before ex-post evaluation (3 years after the project completion) are too ambitious. Overall goal
should be scaled down to a realistic scope.

The model area means jurisdiction of Rawalpindi MU and Wazirabad MU in Punjab North.

Objectively Verifiable Indicators

Based on the bridge data, the number of bridge | 1) The bridges identified in the maintenance

structures in the worst condition has decreased plan prepared under the Project are
by one-third in [January, 2022] from the start of maintained and repaired according to the
the Project. plan.

2) In the model area, more than [65] bridges
are annually inspected and the bridge
maintenance plan is annually revised.

Reason:
We defined improvement of maintenance status as sustainable revision of bridge maintenance
plan and repair of identified bridges according to the plan.

Means of Verification

Output data of the BMS 1) Inspection and maintenance record in the
BMS
2) Bridge maintenance plan

Reason:
1) Specify the types of the BMS outputs
2) “Bridge maintenance plan” is added from the viewpoint of BMS sustainability in NHA.

Important Assumption

- Copyright of software (source code) 1) Availability of optimum maintenance budget.
- Availability of optimum maintenance budget. | 2) Continuous update of bridge data
- Continuous update of bridge data

Reason:

Added to achieve Overall Goal.

Budget allocation, which is affected by policy priority and major disasters, is the most critical
constraint for bridge improvement.
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(2)Project Purpose

Before

Amended Version

Project Purpose

Annual bridge maintenance plan prepared on
the basis of the latest bridge inspection data of
entire NHA Network.

Annual bridge maintenance plan prepared on
the basis of the latest bridge inspection data of
the model area.

Reason:

The concept of the model area was confirmed in the meeting at JICA HQ on November 10™,
2017. Considering number of bridges of entire NHA network, inspection of the nation-wide
bridges during the project period is too ambitious to be the project purpose.

Objectively Verifiable Indicators

Bridge maintenance budget document with
breakdowns prepared by [September, 2018].

Bridge maintenance budget document with
breakdowns for the model area prepared by
[December, 2018].

Reason:

The concept of the model area was confirmed in the meeting at JICA HQ on November 10",

2017.

Means of Verification

Analysis of complete input data to BMS and
bridge maintenance budget document (with
anticipated budget requirement for forthcoming
years)

Analysis of the model area input data to BMS
and bridge maintenance budget document
(with anticipated budget requirement for
forthcoming years)

Reason:

The concept of the model area was confirmed in the meeting at JICA HQ on November 10",

2017.

Important Assumption

1) NHA arranges adequate human resources
for BMS implementation.

2) NHA allocates enough budget to maintain
and repair prioritized bridges in the annual
maintenance plan.

Reason:
Added to achieve Overall Goal
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(3)Outputs
1) Output1

Before

Amended Version

Output 1

Manuals, Database and BMS developed for
bridge inspection and bridge repair method
selection

Manuals, Database and BMS developed for
bridge inspection and bridge repair

Reason: Rename according to practice

Objectively Verifiable Indicators

1-1. Draft manuals for (1) bridge/culvert
inspection, (2) bridge repair method selection
by [December, 2016] and draft manual for (3)
data input to_Database & BMS developed by
[December, 2017].

1-1.Draft manuals for (1) bridge inspection by
[December, 2016], for (2) bridge repair by
[December, 2016] and for (3) data input
developed by [December, 2017]

1-4. 2 types of draft training materials for the
master trainers for (1) bridge/culvert inspection
and (2) bridge repair method selection
developed by [December, 2016].

1-4. 2 types of draft training materials for (1)
bridge/culvert inspection and (2) bridge repair
developed by [December, 2016].

Reason: Rename according to practice

Activities

1-1. Develop 3 types of draft manuals i.e. (1)

bridge/culvert inspection, (2) bridge repair
method selection and (3) data input to
Database.

1-2. Develop draft bridge/culvert inspection
formats.
1-3. Develop prototype Database & BMS.

1-4. Develop 2 types of draft training materials
for training i.e. (1) bridge/culvert inspection and
(2) bridge repair method selection.

1-5. Review and finalize the above 3 types of
manuals (Activity 1-1), inspection formats
(Activity 1-2), prototypes (Activity 1-3) and 2
types of training materials (Activity 1-4).

1-1 JICA Expert Team develops draft manuals
for (1) bridge inspection, (2) bridge repair and
(3) data input.

1-2 JICA Expert Team develops draft
bridge/culvert inspection formats.

1-3 JICA Expert Team develops Prototype
Bridge Inspection Database & BMS.

1-4 JICA Expert Team develops draft training
materials for (1) bridge inspection and (2)
bridge repair.

1-5 BMU reviews and finalizes the above
manuals, inspection formats, prototype and

training materials.

Reason:
Clarify the practitioner in charge.
Rename according to practice.
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2) Output2

Before

Amended Version

Output 2

Trainers of bridge inspection and bridge repair
method selection trained at NHA’s HQ and
ROs, and bridge inspection and bridge repair
method selection of uniformed contents
implemented on all the bridges of National
Highways in Pakistan.

Bridge inspection in the model area is

implemented after BMS training.

Reason:
Clarify the practitioner in charge.
Simplify the expression.

Objectively Verifiable Indicators

2-1. 3 Master Trainers’ training for (1)
bridge/culvert inspection and (2) bridge repair
method selection implemented by [March
2017], and (3) data input to Database
implemented by [September, 2018].

2-2. 3 types of training (for (1) bridge/culvert
inspection, (2) bridge repair method selection,
and (3) data input to Database) implemented
by Master Trainers (trained in Activity 2-1) to all
field staff by [November, 2017].

2-3. Bridge/culvert inspection, bridge repair
method selection, and data input to Database
completed for all NHA bridges by [June, 2018].

2-4. 90% or more results of bridge repair
method selection and data input to a bridge
inspection database by the staff of MUs
evaluated to be accurate by NHA’'s HO & JICA
Experts by [October, 2018].

2-5. Certification of master trainers after
training by JICA experts (scoring more than
80% in capacity test).

2-1 On-the-job-training (OJT) by JICA Expert
Team which enables BMU to manage BMS in
NHA by [December, 2018].

2-2 Inventory Survey, Bridge Inspection and
Data Input Training for NHA engineers.

2-3 Bridge/culvert inspection, bridge repair
method selection, and data input to Database
completed in the model area including the
representative [36] bridges and [5] culverts by
[October, 2018].

2-4 The results of bridge repair method
selection and data input to a bridge inspection
evaluated to be accurate by BMU & JICA
Expert Team by [October, 2018].

Reason:
Clarify the practitioner in charge.

2-1: Training target from Master Trainer to Bridge Management Unit.

2-2: Definition of BMS Training
2-3: Definition of OJT
2-4: Non availability of adequate MU staff

2-5: Deleted because of no Certified Master Trainer
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Means of Verification

2-3. Completed bridge inspection formats and
input data to a bridge inspection database

2-3 Bridge inspection data of the model area
including the representative [36] bridges and [5]
culverts in Bridge Inspection Database.

Reason:
Focus on the model area.

Registered data in Bridge Inspection Database instead of the formats and input data.

Activities

2-1. Implement 3 types of master trainer’s
training for the staff of NHA’'s HQ and ROs at
the target bridges (for (1) bridge /culvert
inspection, (2) bridge repair method selection,
and (3) data input to Database).

2-2. Implement 3 types of OJT for the field staff
by Master Trainers (trained in Activity 2-1),

(1) bridge/culvert inspection, (2) bridge repair
method selection, and (3) inspection data input
to Database.

2-3. Implement (1) bridge/culvert inspection, (2)
bridge repair method selection, and (3) data
input to Database for all the bridges/culverts,
by field staff (trained in Activity 2-1 & 2-2).

2-1 JICA Expert Team provides on-the-job-
training (OJT) which enables BMU to manage
BMS training in NHA.

2-2 BMU implements BMS training (Inventory
Survey Training and Bridge Inspection
Training).

2-3 Inventory Survey and Bridge Inspection on-
the-job-training (OJT) are implemented after
BMS training

2-4 JICA Expert Team reviews inspection
results and ability, and advises BMU staff to
enhance their capacity.

Reason:
Clarify the practitioner in charge.
Simplify the expression.

2-4: Added in order to make capacity building in NHA more fruitful.
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3) Output3

Before

Amended Version

Output 3

3. Data on all the bridges of National Highways
in Pakistan input by MUs to Database available
to NHA’s HQ and ROs.

3. Bridge data of the model area is available
with BMU at NHA headquarters and bridge
maintenance plan is prepared according to the
data.

Reason:
Clarify the practitioner in charge.

Database will be available only in HQ for the time being.

Objectively Verifiable Indicators

3-1. Training for management of BMS
implemented by [December, 2017].

3-2. Data on all the bridges of National
Highways in Pakistan input to Database by
[October, 2018].

3-3. Cost estimate necessary for bridge
maintenance in the fiscal year of 2019 based

on BMS.

3-1 BMS Software Training for
[December, 2018].

3-2 Analysis of Bridge Inspection Data of the
model area using BMS Software.

BMU by

3-3 Bridge maintenance plan with repair
methods and cost estimate for 41 bridges and
culverts is formulated.

Reason:
Simplify and correct expression.

Means of Verification

3-1. Training records and report
3-2. Training records and report
3-3. Input data to Database

3-1 Record of BMS Software Training
3-2 Output data of BMS (Prioritization)
3-3 Bridge maintenance plan

Reason:
Not input data, but output data of BMS analysis.

Activities

3-1. Implement training for NHA HQ regarding
management of BMS (software and database).
3-2. Monitor bridge data input by NHA staff
(Activity 2-3) to Database, and data transfer to
BMS by HQ RAMD (Road Asset Management
Department) staff.

3-3. Prepare the annual bridge/culvert
maintenance plan including estimated budget
for 2019 based on the data transferred to BMS
(Activity 3-2).

3-1 JICA Expert Team
Software Training for BMU.
3-2 BMU_analyzes Bridge Inspection Data of
the model area using BMS Software.

implements BMS

3-3 BMU _prepares the annual bridge/culvert
maintenance plan and schedule including
budget estimation based on the analysis of
registered data in Bridge Inspection Database

Reason:
Clarify the practitioner in charge.
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4) Important Assumption for Outputs

Before Amended Version

Important Assumption

BMS is continuously in use by NHA for | BMS is continuously in use by NHA for
preparation of bridge maintenance plan. preparation of bridge maintenance plan.

BMU (Bridge Management Unit) is established
in NHA headquarters.

BMS organization and BMS staff are
established in NHA, who will implement BMS in
a sustainable manner.

Reason:
BMU is necessary in Activity 1-5 and to achieve project purpose.
BMS staff necessary to achieve Project Purpose
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(4)Inputs
1) Inputs (Japanese side)

Before

‘ Amended Version

2. Equipment

(subject to changes)

Non-destructive testing equipment such as

- Crack Scale & Test Hammer

- Concrete Compression Strength

-_Crack Depth

- Rebar Arrangement

- Rebar & Cover

- Rebar Corrosion

- Carbonation

- Server (and Terminals) for Database & BMS
(Numbers and specifications will be determined
through mutual consultations between JICA
and NHA during the implementation of the
Project as necessary)

(subject to changes)

Non-destructive testing equipment such as
- Crack Scale & Test Hammer

- Concrete Compression Strength

- Carbonation

(Numbers and specifications will be determined
through mutual consultations between JICA
and NHA during the implementation of the
Project as necessary)

Reason:

Both sides agreed that Equipment supply by JICA would exclude detectors for Crack Depth,
Rebar Arrangement, Rebar & Cover and Rebar Corrosion as well as Server and Terminals for

Database & BMS.

2) Inputs (Pakistani side)

Before

’ Amended Version

1. Personnel

Administrative Personnel
1) Person in Charge:
Member (Planning)
2) Project Manager:
General Manager (RAMD)
3) Member
Director (Design)
Counterpart Personnel
1) Project Coordinator:
Deputy Director (BMS)
2) Assistant Project Coordinator:
Assistant Director (BMS)

Administrative Personnel
1) Person in Charge:
Member (Planning)
2) Project Manager:
General Manager (RAMD)
3) Member
Director (Design)
Counterpart Personnel
1) Project Coordinator:
Deputy Director | (BMU)
Deputy Director Il (BMU)
Deputy Director 111 (BMU)

Reason:

Assistant Director (BMS) has never been assigned since the beginning of the Project.
BMU is considered as the key persons in NHA BMS and should attend JCC.
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(5)Pre-Conditions

Pre-Conditions ‘ Amended Version

Pre-Conditions

- The participants for training by JICA experts | (delete)
(Activity 2-1) must have at least 15 years of
remaining service period in NHA.
- Pakistan, especially Islamabad and Lahore, is | - Pakistan, especially Islamabad and Lahore, is
continuously safe enough for JICA Experts to | continuously safe enough for JICA Expert
implement the activities. Team to implement the activities.

Reason:
Internal issues in NHA
Unification of terms

This amendment will become effective as of April, 12, 2018.
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Ver.5 draft

Annex 3 Plan of Operation Version 5
Dated 11, April, 2018
Project Title: The Project for Technical Assistance on Implementation of Bridge Management System in NHA Monitoring
Year 1st Year 2nd Year 3rd Year 4th Year .
Inputs Remarks Issue Solution
Ifjofjojv|ifofo|rv|1]o]m|v|1]o][m]|w
Expert
Project Manager / Bridge Inspection Plan
Yukio IGO Actual
Bridge Repair Plan
Yoshiichi FUJIMOTO Actual
BMS (System Design) Plan
Akio MORI Actual
BMS (System Design Assistance) Plan
Syougo Abiru Actual
Capacity Development Plan
Haruo TOMIYAMA Actual
Project Monitoring Plan
Kenichi TOMI Actual
BMS (Specification Logic) Plan
Fumiatsu Kamitani Actual
BMS (Specification Logic Assistance) Plan
Ryou Nakai Actual
Equipment
N Plan 0]
Crack Scale & test Hammer for MT training Actual
Training in Japan The 2ndt training in Japan
Plan is cancelled.
Actual
In-country/Third country Training Inventory Survey Training | TEs are less than 12.  [ADs & Inspectors in
Plan % for TEs was held. MU are not assigned.
Master T T
laster Trainer Training Actual
BMS Training (Inventory S Plan
raining (Inventory Survey) Actual
. Plan
BMS Training (Bridge Inspection) Actual
Activities Year 1st Year 2nd Year 3rd Year 4th Year Responsible Organization . Issue &
— Achievements
Sub-Activities 1|0 |D|v|I|DI|OD|V|I1|0|H|V|I|I|H|N| Japan NHA Countermeasures
0-1 Analyze the issues to be improved in the Plan .
current bridge and culvert maintenance b 2nd st |ExBMS s notworking.| Bridge Inventry Data
NHA 9 Yy Actual | were not renewed.
0-2 Study the current bridge and culvert Plan Proposed to make
inspection implemented by the staff of MUs on 2nd 1st Not regular basis. Standard Operation
daily basis and regular basis (twice a year). Actual Procedure (SOP).
0-3 Study the existing bridge and culvert Plan Not enough for
inspection format (in NHA Code 2005). Actual 2nd Tst Format (6pages) | iovitization function.
0-4 Study the system of and data input to the Plan BMS software cannot
o N BMS M: |
existing BMS (Smart Bridge). Actual 2nd Ist anua be changed.
Output 1:Manuals, Database and BMS developed for bridge inspection and bridge repair
1-1. JICA Expert Team develops draft manuals for (1) bridge inspection, (2) bridge repair and (3) data input.
1-1-1. JICA Expert Team drafts a manual for Plan
bridge inspection based on the findings of e 1st 2nd Done
Activity 0-1 & 0-2. Actual il
1-1-2 JICA Expert Team drafts a manual for Plan
bridge repair based on the findings of Activity 1st 2nd Done
0-18&0-3. Actual 1
1-1-3 JICA Expert Team drafts a manual for Plan [
— st 2nd Done
data input to BIDB. Actual
~ Plan
1-2 JICA Expe_rt Team develops draft ; Ist ond Done
bridge/culvert inspection formats. Actual i
1-3. JICA Expert Team develops Prototype Bridge Inspection Database & BMS.
1-3-1 JICA Expert Team studies the current IT Plan
environment of ROs and MUs including the
- 1st 2nd Done
number of PCs deployed and the condition of
. . Actual
internet connection.
1-3-2 JICA Expert Team considers the Plan
st 2nd Done
specifications of Database & BMS. Actual
. Plan H ]
1 3 3 JICA Expert Team develops Prototype of 2 Ist ond Done Except Network function
Bridge Inspection Database & BMS. Actual
1-3-4 JICA Expert Team transfers data from Plan
i 1st 2nd Done
Smart Bridge Inventory to BIDB. Actual
1-4. JICA Expert Team develops draft training materials for (1) bridge inspection and (2) bridge repair.
4- Plan
.1 4-1 JICA Expert Team.deve\ops blf\dge | : Tst 2nd Done
inspection training materials for training. Actual Pl
A Plan
1-4 2 JIC_A_Expert Team develops bridge e Tst 2nd Done
repair training materials for training. Actual [
1-5. BMU reviews and finalizes the above manuals, inspection formats, prototypes and training materials.
1-5-1 JICA Expert Team reviews the lessons Plan
. 1st 2nd Done
learned from Activity 2-1. Actual
1-5-2 JICA Expert Team revises the manuals, Plan
formats, a database and training materials
" 1st 2nd Done
referring to the lessons reviewed in Activity 1-
5.1 Actual
1-5-3 BMU re-reviews the lessons learned Plan
BMU at H:
from Activity 2-1, 2-2 & 2-3. Actual 2nd Tst by BMU atHQ
1-5-4 BMU finalizes the manuals, formats , a Plan
database and training materials referring to the 2nd 1st by BMU at HQ
lessons reviewed in Activity 1-5-3. Actual
Output 2: Bridge inspection in the model area is implemented after BMS training.
2-1 JICA Expert Team provides on-the-job-training (OJT) which enables BMU to manage BMS training in NHA.
2-1-1 NHA decides the participants in training Plan
from NHA's HQ, ROs and MUs. o 2nd 1st Done No MT in RO & MU.
2-1-2 JICA Expert Team decides the target Plan
bridges of training (about 2 bridges in/around 1st 2nd Dome
Islamabad). Actual
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Ver.5 draft

2-1-3 JICA Expert Team sets up a criteria for Plan
the non-destructive testing equipment to be 1st 2nd Still in progress Reasons needed
provided. Actual
xp Plan
2-1-4 JICA Expert Teal_nj prepares the contents Tst 2nd Done
and syllabus of MT training. Actual
2-1-5 JICA Expert Team carries out a Plan
questionnaire for the participants of MT 1st 2nd Done
training. Actual
2-1-6 JICA Expert Team implements MT Plan
training of (1) bridge inspection and (2) bridge 1st 2nd Done
repair. Actual
2-1-7 Training in Japan. :;:al 1st 2nd Done 2nd one canncelled
2-1-8 JICA Expert Team nominates the Plan
candidates from the participants based on the no eligible candidates
M N . 1st 2nd Done
examination results and bridge inspection Actual for the 2nd one
reports.
2-2 BMU implements BMS training (Inventory Survey Training and Bridge Inspecti
2-2-1 NHA decides members for Bridge Plan ond 1t 65 candidates | BMS Staff in RO & MU
Management Unit in HQ. Actual selected. are also needed
ini Plan
2-2-2 NHA prepares schedule of BMS training ond Tst In progress
for BMS staff. Actual
; i Plan
2-2-3 NHA decides the typical 36 bridges and ond Tst Not yet
5 culverts in the model area for BMS training. Actual
2-2-4 BMU implements Inventory Survey Plan
Training of (1) Inventory Survey and (2) 2nd 1st Not yet
Inventory Data Input, for BMS staff. Actual
2-2-5 BMU implements Bridge Inspection Plan
Training of (1) Bridge Inspection, (2) Bridge 2nd 1st Not yet
Repair and (3) Data Input, for BMS staff. Actual
2-2-6 BMU monitors Inventory Survey and Plan N 8 NHA " "
N 0 progress organization mus
Bridge Inspection with support of JICA Expert rotual 2nd 1st inspection reports). be prepared.
Team. ual
2-3 Inventory Survey and Bridge Inspection on-the-job-training (OJT) are implemented after
Plan
2-3-1 .BMU prepares schedule for BMS ond 1st Not yet
activities. Actual
i i Plan
2-3-2 BMS staff implement Inventory Survey in ond Tst Not yet
the model area. Actual
2-3-3 BMU staff implement Bridge Insepction Plan Current progress |1 organization must
; 2nd 1st percentage is less than
of 36 bridges and 5 culverts in the model area. Actual 28%. be prepared.
2-3-4 BMU checks the bridge inspection Plan
reports and evaluations, and register them to 2nd 1st Not yet
Bridge Inspection Database. Actual
2-3-5 BMU monitors BMS activities with Plan
2nd 1st Not yet
support of JICA Expert Team. Actual
2-4 JICA Expert Team reviews inspection Plan
results and ability, and advises BMU to 1st 2nd Not yet
enhance their capacity. Actual
Output 3: Bridge data of the model area is avaiable with BMU at NHA headquarters
3-1 JICA Expert Team implements BMS Softwal ining for BMU.
3-1-1 JICA Expert Team prepares BMS Plan Ist ond Delay due to Software |Software specifications
Software Manual. Actual N n development are still uncertain
3-1-2 JICA Expert Team implements BMS Plan st and | D12y due to Software | Software specifications
Software Training for BMU. Actual N n development are still uncertain
3-2 BMU analyzes Bridge Inspection Data of the model area using BMS Software.
i i i Plan
3-2-1 BMU prioritizes bridge repair with BMS ond Tst Not yet BMU (BMS) needed
Software. Actual
3-2-2 BMU estimates maintennance budget Plan
with BMS Software. ‘Actual 2nd 1st Not yet BMU (BMS) needed
3-3 BMU prepares the annual bridge/culvert Plan
maintenance p!an and schedule \ncludl_ng ond 1st Not yet BMU (BMS) nesded
budget estimation based on the analysis of Actual
registered data in Bridge Inspection Database.
N . PI;
Duration / Phasing A;:al
. R Year 3rd Y .
Monitoring Plan I | Remarks Issue Solution
Monitoring
Joint Coordination Committee A':f:al
Set-up the Detailed Plan of Operation A':f:al
Submission of Monitoring Sheet :;f:al
Monitoring Mission from Japan AP;:LI
Joint Monitoring Apnla:al
Post Monitoring :nla:al
Reports/Documents
Draft Final Report Apnla:al
Project Completion Report :nla:al
Public Relations
Plan
Brochure & Poster Actual
Plan

Actual




THE PROJECT FOR TECHNICAL ASSISTANCE ON IMPLEMENTATION OF
BRIDGE MANAGEMENT SYSTEM IN NHA

MINUTES OF MEETINGS
OF
MEETING AT JICA HEADQUARTERS

The meeting of “the Project for Technical Assistance on Implementation of Bridge
Management System in NHA (hereinafter referred to as the “Project”)” was held on 10™
of November 2017 at JICA Headquarters with attendance of the representatives of the
National Highway Authority (hereinafter referred to as “NHA”), Japan International
Cooperation Agency (hereinafter referred to as “JICA”) and members of the JICA Expert
Team (hereinafter referred to as the “Expert Team”™) to discuss the organization including
human resources to be appointed for the Project.

As a result of the discussions, the details are shown as follows, that were mutually

accepted by attendees.

Tokyo. 10" November. 2017

s

/ &%’K Doy 14"
Asim A@fn Ikramus Saqlpin|Hgider
General Managgr (RAMD)

General Manager (Design)
National Highway Authority National HighWay Authority

(NEE YR g e A

Tomoki KANENAWA

Director

Team1,Transportation and ICT Group
Infrastructure and Peacebuilding
Department

JICA

Yukio IGO
Project Manager/Bridge Inspection
JICA Expert Team
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Subject: MINUTES OF MEETING
The Project for Technical Assistance on Implementation of Bridge
Management System (BMS) in NHA

1. A meeting was held on 10t November 2017 at JICA Headquarters, Japan to
discuss the issues pertaining to Technical Assistance on Implementation of Bridge
Management System (BMS) in National Highway Authority Pakistan. Following
have attended the meeting:

National Highway Authority

i.  Shahid Ashraf Tarar Chairman NHA
ii. Raja Nowsherwan Member (Planning)
iti. Asim Amin General Manager (Design)

iv. lkramus Saqlairi Haider General Manager (RAMD)
v. Mirza Salman Babar Beg Deputy Chief of Mission, Embassy of
Pakistan in Japan

Japan International Cooperation Agency (JICA) Officials, JICA HQ

1. Tomoki Kanenawa Director, Teaml, Transportation and ICT
Group Infrastructure and Peacebuilding
Department

ii. Masahiro Suzuki Assistant Director, South Asia Division-2
(Pakistan/Afghanistan), South Asia
Department

ili. Nobuyuki Tsuneoka Senior Advisor

iv. Kazunobu Takahashi Teaml, Transportation and ICT Group
Infrastructure and Peacebuilding
Department

v. Naila Almas Senior Program Officer, JICA Pakistan
Office

Japan International Cooperation Agency (JICA) Expert Team

1.  Yukio Igo Project Manager/Bridge Inspection Expert
ii. Haruo Tomiyama Capacity Development Expert
iii. Kotoko Yoneda Program Coordinator Expert

2. During the meeting, JICA Expert deliberated on the concept of Technical
Assistance for establishment of Bridge Management System (BMS), what are the
current challenges, what is the future strategy and current organizational
structure required for running of BMS in NHA.

3. Chairman NHA agreed with the suggestions made by the JICA Expert Team
and ensured full support for the BMS concept and confirmed that NHA will provide
the necessary organizational structure required for running BMS in NHA.
Following points were discussed and deliberated at length and decisions were
made which are:

éf A3-205 & )//\ l‘(kk



Sr. Matter Discussed Action to be Taken
No. by
i. |NHA will arrange the below mentioned

organization for BMS by 1st December

2017:

a. 03 x engineers at Bridge Management | Member (Planning)
Unit (hereinafter referred to as “BMU”) | and GM (RAMD) to get
in NHA HQ. The engineers for BMU will | 03 x Engineers placed
be selected from the candidates of |in BMU after approval
Certified Master Trainers and will work | of Chairman NHA.,
dedicatedly for BMU,

b. 12 x Inspectors to begin with the | Member (Planning)
inspection of model area. and GM (RAMD) to get
Chairman NHA agreed with the concept 12 x trainee CREINeCrs
that Yes we will do a short-term model | SElécted and placed in
section analysis for which Punjab-North BMU as inspectors for
was agreed as the candidate region. It shor.t-term . model
was further agreed that 12 x trainee section analysis.
engineers already working on different
NHA projects will be selected and placed
in BMU to work as Inspector for short-
term data collection team.

c. Chairman NHA also directed that|Member (Planning)
complete network analysis cannot be|and GM (RAMD) to get
ignored and after three to four months | 01 x Assistant Director
time, 01 x Assistant Director and 01 x|and 01 x Inspector
Inspector (one team) per two contiguous | (one team) per two
maintenance units will be placed. This | contiguous
arrangement will be further | maintenance units.
strengthened after availability of more
human resource.

ii. | The Expert Team will inform NHA about the | JICA Expert Team
specifications of the required server for

BMS, and NHA will confirm the availability

of their current server or otherwise NHA will

request JICA Expert Team to provide a

server for the assignment.

4, The meeting ended with vote of thanks to JICA for arranging such a great

educational / informative visit to Japan which enabled NHA officials to acquire
wledge of BMS best practices.

-

Ittt ot Pl S P ) b )
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@

The project for technical assistance
on implementation of
Bridge Management System in NHA

JCC-5

Joint Coordination Committee

April 11t 2018
at
Auditorium NHA HQ Islamabad

Pacific
Consultants

Pacific
Consultants

History of JCC Meetings

-
Jica’

Pacific
Consultants

Copyright © Pacific Consultants Co., LTD.

1st JCC Meeting
Date: July 29th ,2016
+ JICA Experts Team presented the whole
plan of executing the project.
* Project Design Matrix (PDM) and Plan

of Operation (PO) was approved.
2" JCC Meeting

/ Date: December 9th, 2016

* Decision about new BMS Software was
approved.

» List of NDT Equipment was presented.

* 1st MT Training schedule and contents
were discussed

* PDM related to new BMS was revised

~

/ 3rd JCC Meeting
Date: July 12, 2017
* Causes of delay and risks and their
solutions were discussed.
* The main reason was shortage of
human resources.

<

4

4th JCC Meeting
Date: December 13th, 2017
* JICA Expert Team suggested about
BMS organization of NHA .(Long-term
vision and Short-term vision)
* JICA, JICA Expert Team and Chairman
agreed about BMS organization.

2
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1-Progress of Activities

Pacific
Consultants

1-1.Progress of Inputs

a)JICA Experts Team
* After JCC-4, BMU organized in NHA.JICA experts team progress with BMS staff.
* We gave Inventory survey training materials for BMS staff.

* We have revised the Bridge Inspection manual and the Bridge Repair manual with
BMS staff.

b)Counterpart
1) Organizing BMU
* Mr. Ghulam Murtaza Simair has been on duty since January 1st.
* Mr. Sohaib Mansoor has been on duty since January 16th.
* Mr. Muhammad Asif Azam has been on duty.

2 BMUs have been collaborating with JICA Expert Team in the project room (317)
since January 16th.
2) Bridge Inspector

* For 10 Trainee Engineers and MU staff, Inventory Survey Training was held on
February 1st, and Inventory Survey on-site Training was held on February 2nd.

* Inventory Survey started on February 23rd.Delay occurred due to official approval of

TEs, equipment procurement, and transportation arrangement.
6
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1-1.Progress of Inputs

(5) In-country Training

1) Inventory Survey Training
* In office training on February 1st. - On-site training on February 2"
<Attendees>
(NHA)
* Counterpart side : Member (Planning) 1 person. BMU 3 persons
* Trainee Engineers . 11 persons
* MU : Wazirabad 4 persons

Rawalpindi 2 persons

* Others : 1 persons

(JICA) e [ -
* JICA Expert Team : 2 persons Figures: Inventory Survey Training (in office)
(Total) . U )

* Total : 24 persons

48 -,‘ L

Figures: Inventory Srvey Trini-(on s'ite)' 7

Copyright © Pacific Consultants Co., LTD.

Pacific
Consultants

1-1.Progress of Inputs

2) Supplementary Inventory Survey Training
* In office training on February 14th, for 20 minutes

* Mr. Murtaza (BMU) made supplementary explanation on dimension measurement,
skewed angle, etc.

<Attendees>

(NHA)

* Counterpart side : BMU 1 person
* Trainee Engineers : 7 persons
(JICA)

* JICA Expert Team side : 2 persons §
(Total)

* Total : 10 persons

Figures: Supplementary Inventory Survey Training (in office)

8
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Inventory Survey

Trainee Engineers

Survey Team Maintenance Unit Trainee Engineers Contact Numbers

Safwan Naeem 03318727566
Ashar Tariq 03347721894

W Mot EADIORE Shawez Hassan 03005093900
Imran 03127232007
Shahzeb Farooq 03235053321
Jawad Naeem 03455058505

Tenm fo.2 WAZEARSD Shahzeb Salim 03311160026
Akhunzada
Abdur Rehman 03415179869

Team No.3 RAWALPINDI S e
Hussain Ahmed Abbas 03353688147

A3-211
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Team 1 (WZD-RWD)

Team 1 —— ]cam 1
Team 1 Team 1

Team 1 Team 1

Team1 T Team 1

Team 1 _\ Team 1

Team1 Ty Team 1

Team 1 T Team 1

Team 1 —— {eam 1
Team 1 | J— Tear

D | Task (Task Name Bridges | Culverts | Duration [Start Finish Predecessors
o "~ | ‘
1 | # WAZIRABAD MAINTENANCE UNIT | 151 | 85 |
. 2 | » WZD-1: Narang Mandi More - Kala Shah Kaku (N5/M2 Interchange) 14 0 d4days Fri3f2/18 Wed 3/7/18 18F5+1 day
3 | 2 WZD-2: Kala Shah Kaku [N5/M2 Interchange) - Muridke 12 7 4days Fri3/9/18  Wed3/14/18  2FS+1day
6 | A WZD-5: Gujranwala Bypass 4 13 2days Thu3/15/18 Fri3/16/18 3
:9_| b 8 WZD-8: Gujrat Bypass (End) - Lala musa 6 7 2days Mon 3/19/18 Tue 3/20/18 [
10 | -~ WZD-9: Lala musa - Kharian 14 4 4days Wed3/21/18 Tue 3/27/18 9
n ] » WZD-10: Kharian - Dina 1 2 3days Wed 3/28/18 Fri3/30/18 10
12 | A WZD-11: Dina - Missa Kassowal 12 0 3days Mon4/2/18 Wed4/4/18 11
B | A RAWALPINDI MAINTENANCE UNIT 104 | 176
18 | » RWD-5: Tarnol - Taxila 10 21 Sdays Thu2/22f18 Wed2/28/18
26 _! » RWD-13: Khunda More - Jand 3 2 3days Thud/S/18  Mon4/9/18 12
Resource ) March 2018 ; : | April 2018 .
Names | [weer2 | |wess . iw';“" _ | wees Weske  |Week? Week &
21|22|23024)26]26l27028l 1 | 2|3 ]als[al7]aloltol11]12]13]1a 15|16 17| 18] 19]201 21| 22| 23] 24 26| 26]27 |28 (20 (303011 |2 |3 |a s |6 7 |80 [t0]11]12]

11
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weifie

Pacific.
Consultants Team 2 (WZD_RWD)

iD Task Task Name Bridges Culverts Duration [Start |Finish Predecessors
o Mode |
1 | WAZIRABAD MAINTENANCE UNIT 151 85
4 » WZD-3: Muridke - Sadhoke 23 15 7days Thu3/1/18  Fri3/9/18 19Fs+1day |
5 | » WZD-4: Sadhoke - Chand Da Qila 12 1 4days Tue3/13/18 Fri3/16/18 aFselday |
7 » WZD-6: Gujranwala Bypass (End) - Wazirabad Bypass (Start) 2 10 7days Mon 3/19/18 Wed 3/28/18 5 |
8 | » WZD-7: Wazirabad Bypass (Start) - Gujrat Bypass (End) 21 16 7days Thu3/f29/18 Fri4/6/18 7 |
Ed 2 RAWALPINDI MAINTENANCE UNIT 104 176
19 | » RWD-6: Taxila - Hassanabdal 7 23 4days Thu2/22/18 Tue2/27/18 |
3 | P RWD-12: Fatehjang - Khunda More 0 20 2days Mon4/9/18 Tue4/10/18 8 |
Reie _ IMarchoons — S | Aprit 2018
Names Week 3 Wesk 4 Week 6 | Week 7 .
21 H 2si26l27l28l20l30[3111 |2 13 ]als]6l:
Team 2
Team 2
Team2 e—— Team 2
Team 2 C—— Team 2
Team 2 — Team 2 |
Team 2 h Team 2|

12
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Consultants Team 3 ( RW D)

Task Name Bridges | Culverts | Duration [Start Finish Predecessors
13 Fg]
14 A RWD-1: Missa Kassowal - Gujar Khan lday 'Wed2/28/18 Wed 2/28/18 17F5+1 day
15 > RWD-2: Gujar Khan - Rawat 6 11 3days Thu3/1/18 Mon 3/5/18 14
16 b RWD-3: Rawat - Rawalpindi (GPO) 13 6 4days Wed3/7/18 Mon3/12/18 15FS+1 day
17 g RWD-4: Rawalpindi (GPO) - Tarnol 10 4 3days Thu2/22/18 Mon 2/26/18
20 » RWD-7: Hassanabdal - Burhan [N5/M1 Interchange) 5 8 2days Tue3f13/18 Wed 3/14/18 16
2i RWD-8: Burhian (NS/WIL Interchange) - Kams (ATiock Road) is 2 7days  Thu3/15/18 Mon 3/25/18 20
2 A RWD-9: Kamra (Attock Road) - Haji Shah (Attock Road) 15 2 4days Tue3/27/18 Fri3/30/18 21
3 A RWD-10: Haji Shah (Attock Road) - Khairabad (Indus Bridge) 10 12 4days Mond/2f/18 Thu 4/5/18 22
24 A RWD-11: Tarnol - Fatehjang 3 18 3days Fridfe/1B8 Tue 4/10/18 23
27 A RWD-14: Jand - Khushalgarh 1 ] lday ‘Wed4/11/18 Wed 4/11/18 24
Resource | ) March 2018 ; : . | April 2018 .
Names | | Week 2 Week 3 Week & Week 5 Weak 6 Week 7 . Week 8 |
211221231281251261271281 1 121 3/415]/6]7 /819 110/11/12113114/15/16/17]18/19120(21/2212312412526(27128129130/31] 1| 21314 |5161718 9 |10/11112113/14/ 9

Team 3 Team 3

Team 3 Jeam 3

Team3 —— Team 3

Team 3 —— cam 3

Team 3 . Team 3

Team 3 Team 3

Team 3 L Team 3

Team 3 _ Team 3

Team 3 _L'[eam 3
Team 3 1 'I'3Ht|| 3
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Pacific
Consultants

Inventory Data Input

INVENTORY DATA ENTRY AT BMU OFFICE - NHA H/Q

TEAMS FULL DAYS (For Group) PART TIME [Only one TE)
15-Mar-2018
1-Mar-2018
Team No.1 8-Mar-2018 21-Mar-2018
28-Mar-2018
10-Apr-2018 5-Apr-2018
19-Mar-2018
28-Feb-2018
o 29-Mar-2018
e N2 12-Mar-2018
9-Apr-2018
11-Apr-2018
13-Mar-2018
27-Feb-2018
. 7-Mar-
Team No.3 6-Mar-2018 2 ar-2018
2-Apr-2018
12-Apr-2018 6-Apr-2018

14
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Pacific

SRS  Equipment Checklist for Inventory Survey

Sr.No |Equipment Quantiry (Nos)

: § Safety Halmets 4

2 Reflective Waists 4

3 Measuing Tape 1

4 Tourch 1

5 Slate for Numbering 1

6 GPS 1

7 Cones for Traffic Management 4

8 Field Data Books 2

Handed Over by Taken Over by
Signature: Signature:
Name: Name:
Date: Date:

Note: (a) Proper handling of the survey dote record and equipments is the sole responsibility of all the

Team members

(&) Inventory Survey dota is sole property of NHA and it should not be shared with anyone
outside BMU

(c) The Equipments shall be handedover to the BMU in good conditionas and when the
Inventory Survey is completed

15
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Pacific
Consultants Progress of Inventory Survey (as of the end of March)
255 Bridges and 261 Culverts (516 structures) expected in the model area
Team1 Team 2 Team 3
Bridge Culvert Score Bridge Culvert Score Bridge Cul vert Score
23-Feb 4 2 1.20 3 6 1.35 6 Q 1.50
26-Feb 2 6 110 1 3 0.55 2 5 1.00
27-Feb 5 Q 1.25 1 3 Q.55 Data Entry
28-Feb Q 5 0.50 Data Entry 4 1.
1-Mr Data Entry 0 Q 0.00
2-Mar Q 0 0. 00 2 6 1. 10 2 5 1.00
5-Nar 8 Q 2.00 3 Q Q0,75 Q | 2 0,20
6- \br 6 Q 1.50 2 3 Q. 80 Data Fntry
7-Mar 1 Q 0.25 4 1 1.10 5 3 1.55
8- Mir Data Entry 2 1 0.6 6 1 1. 60
9-Mr 0 0 0.00 12 10 4.00 0 3 0.30
12-Mar 6 Q 1.50 |Data Entry 4 2 1.2
13-Mar 1 6 0.85 1 2.00 2 4 0.9
14- Mar 6 1 1. 60 2 6 1.10 3 2 0.95
15-Mar Seni nar 7 0.70 Seni nar
16- \ar Data Entrv 3 5 1.25 1 7 0.95
19-Mar 6 Q 1.50 Data Entry 3 6 1.35
20- Mar 0. 00 0.00 3 3 1. 05
21-Mar 4 0 1.00 3 1 Q.85 2 3 0.8
A 1.7 1.2
0. 80
Q.80
1.50 2 0.9
28- \Mhr ta Fntry 0 6 0. 60 4 2 1.2
29- Mar m[ta Entry 2 0 0.5
30- Mar |
69 20 45 85 51 52
Total 8? 1.01 13|0 1.03 10'3 0.94
86 76 85 95 84 90
ot 162 180 174 16
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Situation of Inventory Survey

Pacific
Consultants

17
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1-2.Progress of Activities,1-3.Achivement of Output

Narrative Summary

Objectively Verifiable Indicators

Achievement

Remarks

Overall Goal

Bridge maintenance status improved on
the bridges of National Highways in the
model area.

1) The bridges identified in the maintenance plan
prepared under the Project are maintained and repaired
according to the plan.

2) In the model area, more than [65] bridges are annually
inspected and the bridge maintenance planis annually
revised.

The model area means
jurisdiction of Rawalpindi MU
and Wazirabad MU in
Punjab North.

Project Purpose

Capacity of NHA to inspect bridges and
prepare maintenance plan with cost
estimate is enhanced.

Quality of inspection and maintenance plan are reviewed
and assured by Japanese and local experts.

Outputs

1. Manuals, Database and BMS
developed for bridge inspection and
bridge repair

1-1.Draft manuals for (1) bridge inspection and (2) bridge Completed
repair by [December, 2016] and for (3) data input by

[December, 2017].

1-2. Draft bridge/culvert inspection formats developed by Completed
[December, 2016].

1-3. Prototype Database developed by [July, 2017], and Completed
prototype BMS by [December, 2017].

1-4. 2 types of draft training materials for-the-master Completed

trainers for (1) bridge/culvert inspection and (2) bridge
repair method selection developed by [December, 2016].

1-5. Manuals (1-1), formats (1-2), Database & BMS (1-3),
and training materials (1-4) finalized by [September,
2018].

Currently under revision

A3-215
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Pacific
Consultants

1-2.Progress of Activities,1-3.Achivement of Output

Outputs

2. Bridge inspection is implemented
after BMS training.

2-1 On-the-job-training (OJT) which enables BMU to
manage BMS training in NHA.

(1) & (2) completed

Definition of Master Trainer
| Certified Master Trainer /
Bridge Management Unit
(BMU) / Directors in RO.

2-2 BMS training (Inventory Survey Training and Bridge
Inspection Training).

Inventory Survey Training
was held on February 1.
Bridge Inspection
Training is scheduled

2-3 Inventory Survey and Bridge Inspection on-the-job-
training (OJT) .

between April 16 and 20.

3. BMU makes up bridge maintenance
plan with BMS software.

fiscal year based on Bridge Inspection Database.

3-1 BMS Software Training for BMU. Not yet
3-2 Analysis of Bridge Inspection Database (BIDB) with Not yet
BMS Software.

3-3 Bridge maintenance cost estimation for the next Not yet

19
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2. RECORD OF DISCUSSION
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Pacific

Consultants 1-OVERALL GOAL

1.1-Goal

OLD VERSION AMMENDED VERSION

B Bridge maintenance status improved on W Bridge maintenance status improved in
NHA network model area

Reason

Model area was confirmed in the meeting at JICA HQ on November 10th, 2017.
Considering number of bridges of entire NHA network, repair of the nation-wide
bridges before ex-post evaluation (3 years after the project completion) are too
ambitious. Overall goal should be scaled down to a realistic scope.

The model area means jurisdiction of Rawalpindi MU and Wazirabad MU in Punjab
North Region

21
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Pacific

Consultants OVERALL GOAL

1.2-Objectively Verifiable Indicators

OLD VERSION AMMENDED VERSION

m Based on the bridge data, the number ®1) The bridges identified in the
of bridge structures in the worst maintenance plan prepared under the
condition has decreased by one-third in Project are maintained and repaired
[January, 2022] from the start of the according to the plan.

Project m2) In the model area, more than [65]
bridges are annually inspected and the
bridge maintenance plan is annually
revised.

Reason

Model area was confirmed in the meeting at JICA HQ on November 10th, 2017.
Considering number of bridges of entire NHA network, repair of the nation-wide
bridges before ex-post evaluation (3 years after the project completion) are too
ambitious. Overall goal should be scaled down to a realistic scope.

The model area means jurisdiction of Rawalpindi MU and Wazirabad MU in Punjab
North

22
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G O\/ERALL GOAL

1.3-Means of Verification

OLD VERSION AMMENDED VERSION

B Output data of the BMS B Inspection and maintenance record in
the BMS

B Bridge maintenance plan

Reason
Specify the types of the BMS outputs
2) “Bridge maintenance plan” is added from the viewpoint of BMS sustainability in

NHA. .
1.4-Important Assumption

OLD VERSION AMMENDED VERSION

m Copyright of software (source code) u ﬁ\lﬁ'g',aeb'"ty of optimum maintenance
0 Avarilabili . .

ﬁﬁggae?_'"ty SRl S e m Continuous update of bridge data
m Continuous update of bridge data m Major disaster affecting budget

allocation does not occur

Reason

Added to achieve Overall Goal.

Budget allocation, which is affected by policy priority and major disasters, is the most

critical constraint for bridge improvement 23
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Pacific

Consultants 2-PROJECT PURPOSE

2.1- Purpose

OLD VERSION AMMENDED VERSION

m Annual bridge maintenance plan
prepared on the basis of the latest
bridge inspection data of the model area.

B Annual bridge maintenance plan
prepared on the basis of the latest
bridge inspection data of entire NHA
Network.

Reason

Considering number of bridges of entire NHA network, inspection of the
nation-wide bridges during the project period is too ambitious to be the
project purpose. Because a major purpose of a technical cooperation project is
generally capacity development, the project purpose should be modified so as
to clearly describe targeted capacity necessary for sustaining bridge
maintenance and achieving overall goal.

24
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Pacific

Consultants PROJECT PURPOSE

2.2-Objectively Verifiable Indicators

OLD VERSION AMMENDED VERSION

B Bridge maintenance budget document mBridge maintenance budget document

with breakdowns prepared by with breakdowns for the model area
[September, 2018]. prepared by [December, 2018].
Reason

Objectively Verifiable Indicators should be a certain level of capacity of
inspection and planning according to the modified project purpose

2.3-Means of Verification

OLD VERSION AMMENDED VERSION

- . Analysis of the model area input data to
m Analysis of complete input data to u % )

; ; BMS and bridge maintenance budget
ocument (with anticipated budget | document (with anticipated budget
requirement for forthcoming years) requirement for forthcoming years)

Reason

Necessary documents to review Objectively Verifiable Indicators should be
described

25
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Pacific

Consultants PROJECT PURPOSE

2.4-Important Assumption

OLD VERSION AMMENDED VERSION

m NHA arranges adequate human
resources for BMS implementation.

m NHA allocates enough budget to
maintain and repair prioritized bridges in
the annual maintenance plan.

Reason
Added to achieve Overall Goal

26
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3-OUTPUTS

3.1-Output 1

OLD VERSION AMMENDED VERSION

W Manuals, Database and BMS developed
for bridge inspection and bridge repair
method selection

Reason-Rename according to practice

W Manuals, Database and BMS developed

for bridge inspection and bridge repair

3.2-0Objectively verifiable indicators

OLD VERSION AMMENDED VERSION

W Draft manuals for (1) bridge/culvert
inspection, (2) bridge repair method

selection by [December, 2016] and draft
manual for (3) data input to Database &
BMS developed by [December, 2017].

Reason
Rename according to practice

Pacific
Consultants

OUTPUTS

OLD VERSION

3.3- Important Assumption

m Draft manuals for (1) bridge inspection
by [December, 2016], (2) bridge repair
by [December, 2016] and for (3) data
input developed by [December, 2017]

27
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AMMENDED VERSION

m BMU (Bridge Management Unit) is
working in NHA headquarters.

Reason BMU is necessary in Activity 1-5 and to achieve project purpose.

3.4-Activities

1-1. Develop 3 types of draft manuals i.e.
(1) bridge/culvert inspection, (2) bridge
repair method selection and (3) data input to
Database.

1-2. Develop draft bridge/culvert inspection
formats.

1-3. Develop prototype Database & BMS.

1-4. Develop 2 types of draft training
materials for training i.e. (1) bridge/culvert
inspection and (2) bridge repair method
selection.

1-5. Review and finalize the above 3 types of
manuals (Activity 1-1), inspection formats
(Activity 1-2), prototypes (Activity 1-3) and
2 types of training materials (Activity 1-4).

1-1 JICA Expert Team develops draft
manuals for (1) bridge inspection, (2)
bridge repair and (3) data input.

1-2 JICA Expert team develops draft
bridge/culvert inspection formats.

1-3  JICA Expert Team develops
Prototype Bridge Inspection Database &
BMS.

1-4 JICA Expert Team develops draft
training materials for (1) bridge
inspection and (2) bridge repair.

1-5 BMU reviews and finalizes the above
manuals, inspection formats, prototype
and training materials.

Reason Clarify the practitioner in charge. Rename according to practice

28
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Consultants OUTPUTS

3.5- Output 2

OLD VERSION AMMENDED VERSION

B Trainers of bridge inspection and bridge B Bridge inspection in the model area is
repair method selection trained at NHA's implemented after BMS training.
HQ and ROs, and bridge inspection and
bridge repair method selection of
uniformed contents implemented on all
the bridges of National Highways in
Pakistan.

Reason Clarify the practitioner in charge.
Simplify the expression.

29
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Pacific
Consultants

3.6- Objectively Verifiable Indicators

OLD VERSION AMMENDED VERSION

2-1. 3 Master Trainers’ training for (1) 2-1 On-the-job-training (OJT) by JICA
bridge/culvert inspection and (2) bridge Expert Team which enables BMU to

repair method selection implemented by Manage BMS in NHA by [December,

[March 2017], and (3) data input to 2018l

Database implemented by [September,

2018].

2-2. 3 types of training (for (1) 2.2 Inventory Survey, Bridge Inspection
bridge/culvert inspection, (2) bridge repair  and Data Input Training for NHA
method selection, and (3) data input to engineers.

Database) implemented by Master Trainers

(trained in Activity 2-1) to all field staff by

[November, 2017].

Reason Clarify the practitioner in charge.
2-1: Training target from Master Trainer to Bridge Management Unit.
2-2: Clarification of training types

30

Copyright © Pacific Consultants Co., LTD

A3-221



Pacific
Consultants

3.6- Objectively Verifiable Indicators

2-3. Bridge/culvert inspection, bridge repair
method selection, and data input to
Database completed for all NHA bridges by
[June, 2018].

2-4. 90% or more results of bridge repair
method selection and data input to a bridge
inspection database by the staff of MUs
evaluated to be accurate by NHA's HO &
JICA Experts by [October, 2018].

2-5. Certification of master trainers after
training by JICA experts (scoring more than
80% in capacity test)

Reason Clarify the practitioner in charge.
2-3: Definition of OJT

OLD VERSION AMMENDED VERSION

2-3 Bridge/culvert inspection, bridge
repair method selection, and data input to
Database completed in the model area
including the representative [36] bridges
and [5] culverts by [October, 2018].

2-4. The results of bridge repair method
selection and data input to a bridge
inspection evaluated to be accurate by
BMU & JICA Expert Team by [October,
2018].

2-4: Non availability of adequate MU staff
2-5: Deleted because of no Certified Master Trainer

Pacific
Consultants

OUTPUTS

31
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2-3. Completed bridge inspection formats
and input data to a bridge inspection
database

Reason Focus on the model area.

3.7- Means of verification

OLD VERSION AMMENDED VERSION

2-3 Bridge inspection data of the model
area including the representative [36]
bridges and [5] culverts in Bridge
Inspection Database.

Registered data in Bridge Inspection Database instead of the formats and input data.
3.8-Important assumptions

OLD VERSION AMMENDED VERSION

2 BMS organization and BMS staff are
established in NHA, who will implement
BMS in a sustainable manner.

Reason BMS staff necessary to achieve Project Purpose

32
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3.9- Activities

OLD VERSION

2-1. Implement 3 types of master trainer’s
training for the staff of NHA’s HQ and ROs at
the target bridges (for (1) bridge /culvert
inspection, (2) bridge repair method selection,
and (3) data input to Database).

2-2. Implement 3 types of OJT for field staff
by Master Trainers (trained in Activity 2-1),

(1) bridge/culvert inspection, (2) bridge repair
method selection, and (3) inspection data
input to Database.

2-3. Implement (1) bridge/culvert inspection,
(2) bridge repair method selection, and (3)
data input to Database for all the
bridges/culverts, by field staff (trained in
Activity 2-1 & 2-2).

AMMENDED VERSION

2-1 JICA Expert Team provides on-the-
job-training (OJT) which enables BMU to
manage BMS training in NHA.

2-2 BMU implements BMS training
(Inventory Survey Training and Bridge
Inspection Training).

2-3 Inventory Survey and Bridge
Inspection on-the-job-training (OJT) are
implemented after BMS training

2-4 JICA Expert Team reviews inspection
results and ability, and advises BMU staff
to enhance their capacity.

Reason Clarify the practitioner in charge. Simplify the expression
2-4: Added in order to make capacity building in NHA more fruitful

Pacific
Consultants

OUTPUTS

33
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mData on all the bridges of National

Highways in Pakistan input by MUs to

Egtabase available to NHA’s HQ and
S

3.10- Output 3

OLD VERSION AMMENDED VERSION

B Bridge data of the model area is
available with BMU at NHA headquarters
and brldc?e maintenance plan is
prepared according to the data.

Reason Clarify the practitioner in charge. Database will be available only in HQ for

the time being

3.11-Objectively verifiable indicators

OLD VERSION AMMENDED VERSION

3-1. Training for management of BMS
implemented by [December, 2017].

3-2. Data on all the bridges of National
Highways in Pakistan input to Database
by [October, 2018].

3-3. Cost estimate necessary for brid%e
maintenance in the fiscal year of 2019
based on BMS.

Reason Simplify and correct expression

3-1 BMS Software Training for BMU by
[December, 2018].

3-2 Analysis of Bridge Inspection Data of
the model area using BMS Software.

3-3 Bridge maintenance plan with repair
methods and cost estimate for 41 bridges
and culverts is formulated.

34
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Consultants OUTPUTS

3.12- Means of verification

OLD VERSION AMMENDED VERSION

3-1. Training records and report 3-1 Record of BMS Software Training
3-2. Training records and report 3-2 Output data of BMS (Prioritization)
3-3. Input data to Database 3-3 Bridge maintenance plan

Reason Focus on the model area.
Registered data in Bridge Inspection Database instead of the formats and input data.

3.13-Important assumptions

OLD VERSION AMMENDED VERSION

evaluationsareregisteredinBridge
Inspection-BDatabase—

Reason Bridge inspection data is necessary to analyze with BMS software

35
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3.14- Activities

OLD VERSION AMMENDED VERSION

m 3-1. Implement training for NHA HQ 3-1 JICA Expert Team implements BMS
regarding management of BMS (software Software Training for BMU.
and database).

B 3-2. Monitor bridge data input by NHA staff . .
(Activity 2-3) to Database, and data transfer ~ >.2,BMU analyzes Bridge Inspection Data

to BMS by HQ RAMD (Road Asset of the model area using BMS Software.
Management Department) staff.

W 3-3. Prepare the annual bridge/culvert 3-3 BMU prepares the annual
maintenance plan including estimated bridge/culvert maintenance plan and
budget for 2019 based on the data schedule including budget estimation
transferred to BMS (Activity 3-2). based on the analysis of registered data in

Bridge Inspection Database

Reason Clarify the practitioner in charge.
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4-INPUTS

4.1- By Japanese Side

OLD VERSION

EQUIPMENT (subject to changes)
Non-destructive testing equipment such as
m Crack Scale & Test Hammer

B Concrete Compression Strength

B Crack Depth

B Rebar Arrangement

B Rebar & Cover

B Rebar Corrosion

m Carbonation

AMMENDED VERSION

Non-destructive testing equipment such
as

B Crack Scale & Test Hammer
B Concrete Compression Strength
B Rebar Detector

B Carbonation

lgﬁlr%/er (and Terminals) for Database &

B (Numbers and specifications will be BM
determined through mutual consultations
between JICA and NHA during the

implementation of the Project as necessary

B Server (and Terminals) for Database &

Reason Regarding depth of concrete cracks, degree of steel corrosion and detection of rebar

location,

bridge repair prioritization and budgetary estimation can go without such

equipment for those measurements. Furthermore, because the equipment requires skills
and academic knowledge, it can be thought not ready to utilize the equipment with

consideration of current situation in NHA

i
Consultants

INPUTS
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4.2- By Pakistan Side

OLD VERSION

PERSONNEL
Administrative Personnel
1) Person in Charge:
Member (Planning)
2) Project Manager:
General Manager (RAMD)
3) Member
Director (Design)
Counterpart Personnel
1) Project Coordinator:
Deputy Director (BMS)
2) Assistant Project Coordinator:
Assistant Director (BMS)

AMMENDED VERSION

Administrative Personnel
1) Person in Charge:
Member (Planning)
2) Project Manager:
General Manager (RAMD)
3) Member
Director (Design)
Counterpart Personnel
1) Project Coordinator:
Deputy Director I (BMU)
Deputy Director I (BMU)
Deputy Director I (BMU)

Reason Assistant Director (BMS) has never been assigned since the beginning of the Project.
BMU is considered as the key persons in NHA BMS and should attend JCC
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OLD VERSION AMMENDED VERSION

B The participants for training by JICA m (delete)
experts (Activity 2-1) must have at
least 15 years of remaining service

period in NHA.

W Pakistan, especially Islamabad and W Pakistan, especially Islamabad and
Lahore, is continuously safe enough for Lahore, is continuously safe enough for
JICA Experts to implement the JICA Expert Team to implement the
activities. activities.

Reason Internal issues in NHA & Unification of terms
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Main Points Discussed

Between NHA and JICA

Project Design Matrix (PDM) & Plan of Operation (PO)
Culvert Inspection

BMS Organization

Bridge Management Unit (BMU)

Target Bridges

Target Staff of Activity 2-1 & 2-2

Schedule for Activity 2-1, 2-2 & 2-3

Equipment

Master Trainer

10.Training in Japan

11.Project Schedule

12.Sustainability of the Bridge Maintenance in NHA

OO N AWN R

41

Copyright © Pacific Consultants Co., LTD

Pacific

SRR Main Points Discussed

1.Project Desigh Matrix (PDM) & Plan of Operation (PO)

* Both sides agreed on the amended contents of the Project Design Matrix (PDM) and
Plan of Operation (PO) as shown in Annex 1 and 2 of Appendix 1 respectively
considering present progress of the Project and NHA’s human resources allocated to
it.

* The PDM and PO are to be flexibly revised according to the progress and
achievement of the Project, upon mutual agreement between National Highway
Authority (NHA) and Japan International Cooperation Agency (JICA) at Joint
Coordination Committee (JCC) by signing the minutes of meetings.

2.Culvert Inspection

* Due to the intense request from NHA to include culvert inspection in Bridge
Management System (BMS), considering safety for the road users as well as bridges,
culverts are included in BMS in NHA. However, culverts with no more than 2.0m
clearance are excluded from Periodical Inspection.
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3.BMS Organization

BMS Staff
Bridge BIDB Analysis
Headquarters Management Maintenance plan
Unit (BMU)
BMS RO staff  Supervise MU
Regional Office Review MU

_ ~ BMSMU staff Inventory Survey

SXBIDB = Bridge Inspection Database
43
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L‘.L[:j.:n.ma BMS Organization Structure | Model Area: Rawalpindi & Wazirabad MU
(Short-term Plan) in Punjab North

RAMD

1\Y[V)

RO RO Punjab North Reiional Office
1
1

Maintenance,

Director / DD

MU MU MU
| DD |
" AD 12 Trainee
* Inspector Engineers
44
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O BMS Organization Structure BMS Staff
(Long-term Plan, nation-wide) in HQ, RO and MU

HQ

BMU

RO RO Reiional Office

Maintenance

Director / DD (BMS)

[ [ ] —
MU MU Maintenance Unit
| DD |

. . Inspection

* Inspector * Inspector
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BMS Organization Structure

=N

Regional Offices P
(BMS RO Staff)

Maintenance Units
(BMS MU Staff)

Exper ience

46

Copyright © Pacific Consultants Co., LTD

A3-229



Pacific
Consultants

P:Short-term/Long-term

Concept of BMS in NHA

. [ Inspection Scheme ]
* BMU+RO \

[ Repair Works ]‘ - Bridgelnspection]
¢¢¢‘ = =

RO+MU Inspection Trainee Engineers/MU
A Database

[ Maintenance Plans BMS [ Evaluation ]
Software

BMU BMU/RO
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Main Points Discussed

4. Bridge Management Unit (BMU)

B NHA has established Bridge Management Unit (BMU) in January, 2018. BMU
members are initially Mr. Muhammad Asif Azam, Mr. Sohaib Mansoor, Mr.
Ghulam Murtaza Simair and one IT engineer. BMU will implement BMS in
NHA as per approved SOP.

B Both sides agreed that NHA will assign Mr. Sohaib Mansoor and Mr. Ghulam
Murtaza of BMU to Project Coordinators and to let them participate in JCC.

5. Target Bridges

B Typical 36 bridges and 5 culverts in the model area covers most
of all types.

mJICA Expert Team implements Bridge Inspection on-the-job-
training (OJT) for BMS staff (BMU and Trainee Engineers).
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Main Points Discussed

Consultants

5. Target Bridges Bridge Inspecton Lists(Drafts)

Dubeswnla

. . X . bridge |Numberof| Clear
NO. Category Main Construction Type bridge name MU Location Length(m) | Spans Height(m
1 1-A/ Slab P-N5S-2741 Rawalpindi |Kamra 37.606 5 1.729
2] 1-A/ Slab P-N5S-2501 Rawalpindi_|Sangani 4.025 1 3201
| 3] 1-A/ Slab P-N5N-2120 Wazirabad |Kharian 43.210 8 3.900
4 1-A/ Slab P-N5S-2121 Wazirabad |Kharian 43.151 8 3.200
| 5| 1-A/ Slab P-N5N-1860 Wazirabad |Wazirabad 14.313 3] 3100
6 1-A/ Slab P-N5N-2000 Wazirabad |Gujrat 14.311 4 0.880
| 7] Main Construction 2-A/ Continuous Slab. P/N80-60 Rawalp?nd? Rangli 13.085 3 1.600
| 8| T 1-Bb / Box Cross-section P-N5N-2630 Rawalpindi |Burhan 352.630 10 8.948
9| pe 1-C/ Slab Arch P-N5N-2500 Rawalpindi_|Sangani 3.532 1] 2200
10 1-C/ Slab Arch P-N5S-2251 Rawalpindi |Sohawa 39.697 3 6.000
| 11] 2-C / Continuous Slab Arch P-N5S-2721 Rawalpindi_|Kamra 58.329 7| 2.000
12 1-D / Truss P-N5N-2310 Rawalpindi |Ghungrilla 67.931 9 6.176
Z 2-D / Continuous Truss P/N80-70 Rawalpindi |Khushalgarh 288.680 2 20.486
| 14 1-F / Box/Frame Structure P-N5N-2060 Wazirabad |Al-Khalil 4.797 1 1.000
15 2-F / Continuous Box/Frame Structure |P-N5N-2650 Rawalpindi |Haro 10.611 3 2.125
16 A/ River P-N5N-2640 Rawalpindi |Karsheen (Burhan) 157.997 5 6.990
| 17] A/ River P-N5N-2260 Rawalpindi |Missa Kaswal 81.051 3] 8.800
| 18] A/ River P-N55-2261 Rawalpindi |Missa Kaswal 105.829 3] 8780
j B/ Nullah P-N5N-2560 Rawalpindi |Wah Garden 127.574 6 5.062
20 B/ Nullah P-N5S-2561 Rawalpindi |Wah Garden 131.625 12 4.996
z C / Flood Relief Channel P-N5N-2200 Rawalpindi |Dina 147.743 10 2.923
| 22| Passage C / Flood Relief Channel P-N5S-2201 Rawalpindi |Dina 150.054 5 2.931
2 D/ Irrigation Channel P-N5N-2680 Rawalpindi |Kamra 208.916 6 0.000
| 24| Type D/ Irrigation Channel P-N5N-1830 Wazirabad |Wazirabad Bypass 5.305 1 0.800
E E / Railway P-N5N-2320 Rawalpindi |Rawat 36.924 1 5.130
26 E / Railway P-N5S-2321 Rawalpindi |Rawat 23.865 1 7.313
| 27| F / Roadway P-N5N-2450 Rawalpindi |Motorway Interchange 91.325 4 5.766
E F / Roadway P-N58-2451 Rawalpindi |Motorway Interchange 92.224 4 5.817
| 29| G / Pedestrian Way P-N5N-2460 Rawalpindi |Motorway Interchange 3.600 1 2.329
30 G / Pedestrian Way P-N5N-2490 Rawalpindi |Sangani 3.600 1 2.329
31|Main Material Type\o | | Girder Conrete Slab P-N5S-2571 Rawalpindi |Hasanabdal 14.119 2| 4555
(Superstructure)
32|Main Material Type|B / Brick Masonry P-N5N-2890 Rawalpindi |Mula Mansoor 3.681 1 2.110
33| (Abumen) & ass Concrete P-N5N-1720 Rawalpindi_|Honda Gujranwala 8.153 4 0792
34 " : A / Stone Mason P-N58-2671 Rawalpindi |Attock Flour Mill 27.913 3 2.736
[as| Main Material Type 57 grick Masonryw P-N5S-2091 Wazirabad Panjan Kasana 11.321 4 1.210
36| (Pier) E / Column P-N5N-2590 Rawalpindi |Katcha More 104.321 4 6121 49
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5. Target Bridges(maps)
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Main Points Discussed

6.Target Staff of Activity 2-1 & 2-2

BMU staff in RO and MU

* Both sides mutually agreed to hire 12 Inspectors for the period of 1
year to inspect the structures in the model area. NHA will continue
their services upon the expiry of their contracts as required.

* JICA requested NHA to assign BMS staff in Regional Offices and
Maintenance Units in the model area for the purpose of sustainable
BMS in NHA.

* Both sides confirmed that it was essential for BMU in NHA to train up
BMS staff (formerly-considered Master Trainer) in Regional Offices.
And NHA committed to assign BMS staff in Regional Offices and
Maintenance Units in the model area.

Pacific
Consultants

Main Points Discussed

7.Schedule for Activity 2-1, 2-2 & 2-3

Both sides agreed that implementation of Activity 2-1, 2-2 and 2-3, which are
bridge inspection, bridge repair method selection, data input to a bridge inspection
database and training necessary for such activities, will be preferably scheduled to
avoid the flood season, from July to September, and Ramadan for smooth and
effective implementation of the Activities.

Both sides agreed to complete Activity 2-2 and 2-3 in following schedule;

1)Inventory Survey Training Completed in February, 2018
2)Inventory Survey in model area by the end of April, 2018
3)Bridge Inspection Training 16th April to 20th April, 2018

4)Bridge Inspection in model area by the end of October, 2018

Both sides agreed to extend the project duration until April 2019. And JICA need
administrative procedures for almost 3 months, therefore project activities should be
ended by December, 2018.

52

Copyright © Pacific Consultants Co., LTD

A3-232



Pacific
Consultants

Main Points Discussed

8.Equipment
<Server Procurement>

W3 quotations from the local market was planned to be gotten in
December 2017 in order to install the Server in-February 2018.

W3 quotations with checklist pertaining to JICA Expert Team’s
specifications was planned to be prepared in February 2018 in
order to install the Server in Apri

018.
BmIn case of providing the Server, the procedures must be taken in
April 2018 with consid

tion of inspection duration, it will be

e Server is not mandatory. NHA have to clarify its future policy.

53
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9.Master Trainer

BBMU tentatively takes the roles to supervise inspection and to
review evaluation in the model area (Punjab North).

BNHA will assign BMS staff (formerly-considered Master Trainer) in
each Regional Office for BMS implementation in addition to current
BMU.

10.Training in Japan

mDuring the Second Detailed Planning Survey, the Japanese side
took note of the request from NHA for trainings in Japan as a
component of the Project.

BThe first training in Japan was carried out for the 2 engineers in
RAMD in January, 2017. The second training in Japan is canceled
because of no eligible person (candidate). JICA will review
necessity of further trainings in Japan to achieve the project
purpose during the implementation of the Project

54
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Main Points Discussed

11.Project Schedule
I I O

250 Bridges and
Culverts

Inventory Survey in model area Inspectors 22 February to 12t April

Bridge Inspection Manuals BMU / Experts By the end of April

Bridge Inspection Training and 1 Bridges and 1

th il th i
Planning BMU / Experts 16t April to 20t April Culvert
. - 36 Bridges + 5
Bridge Inspection in model area Inspectors May to August Culverts
Bridge Inspection Evaluation BMU / Experts September
Input and Run BMS trial and error BMU / Experts October to November
Final Dispatch of the Experts - XX
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11.Project Schedule

2017 2018 2019
Items P
212|345 |67 |8 ]ofwo|nnfi2]1[2|3][4]s5][6]|7]8]09]10]11]12
Inventory Survey
Training Materials BMU — Lol
Training BMU = =
Inventory Survey indi Us s Remains in Puhjab N Nafionalwide
Checking Inventory Data BMU/BMS RO Staff|
Bridge Inspection - Confract with Trainee Enginedrs frorh Feb 0 for 1lyr N
Manuals (Inspection, Repair, and Data Input) BMU (each) g Typical 36 bridges and 5 culverts
Training Materials BMU (each) ™= : Mode| Area (Rawalpindi & Wazirabad MU
Selection of Typical Bridges / Culverts BMU (Inspection) Typical 36 Bridgesanii5 Culvert fem==)  National-wide
Bridge Inspection Planning BMU (Inspection) s
Bridge Inspection Training BMU (Inspection) - = =
Bridge Inspection Inspectors T E——
Bridge Inspection Checking and Evaluation BMU/BMS RO Staf %
Checking Bridge Inspection Report BMU/BMS RO Staff -
BMS
Server & Network & Software Maintenance IT Engineer
Input and Run BMS (Prioritization) BMU (BMS) —
Budget Allocation BMU (BMS) -  —
Repair Planning and Design BMU (Repair) =
Repair Works BMU (Repair) 2 % | saldnce || 5
& o [[Settlément|| @
< S | Zinidpan [
Jee 4th 5th 2 6th|| = <
3 5
£ N = °
S .y <
= — I 5 S
Final °
— - S

56

Copyright © Pacific Consultants Co., LTD

A3-234




Psfciﬁc
B  Coming Activities

JICA Expert Team BMU
OJT for BMU (Bridge Inspection and Data Input)
OJT for BMU (BMS Training: BMU trains BMS staff)

To review inspection To check inspection
results and ability, and to | results and to advise BMS
advise BMU to enhance its | Staff (Trainee Engineers)
capacity

OJT of BMS Software
Draft Final Report
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12.Sustainability of the Bridge Maintenance in NHA

<Issues>
Nationwide implementation of BMS
As short-term plan is in execution, meanwhile timeline for nationwide
implementation of BMS should be confirmed by NHA.

Standard Operating Procedures

For successful implementation of BMS in NHA, SOP is required to be
prepared which must clearly define roles and responsibilities of each
individual under BMS organization. In addition, 3 manuals (Bridge
Inspection, Repair, and Data Input) including SOP are to be approved by
the NHA Executive Board.

Composite Schedule of Rates (CSR)

The Bridge/Culvert Repair Manual does not have CSR and it is necessary to
be included before finalization of repair manual. NHA must assign this task

to its quantity estimator or related person as BMU does not have any such
information. 58
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NHA's future plan
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NHA’s SOP
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49 ADs + 49 Bridge Inspectors

Pacific
Consultants

NHA’s CSR
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5-Discussion about Brochure
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Brochure(1/4)

~ A MESSAGE FROM

/ ot
JICA” K THE CHAIRMAN (NHA)

H
[re—TS——

THE CHIEF REPRESENTATIVE
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Brochure(2/4)
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Preparation of
annual bridge
maintenance/repair

BEQ
Activities under BMS Project in

Modernization
of bridge
inspection
methods,
procedures and
guidelines

&
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s Daily Inspection (NEXCO)

From a car Visual, feeling, far sight, etc.
At night Visual, far sight, etc.
Off a car Close sight, far sight, etc.
Type Frequency Traffic Volume
From a car 4 days+ / 2 weeks < 25,000/ day
5 days+ / 2 weeks < 50,000/ day
6 days+ / 2 weeks < 80,000 / day
7 days+ / 2 weeks >= 80,000 / day
At night Once+ / year -
Off a car Once+ / year Signage, expansion
joints
Twice+ / year Bridge
intersections n

Pacific

Consultants BaSiC InSpeCtion (N EXCO)

Method
Basic Close sight, far sight, etc.
Type Frequency

Basic Once+ / year

72
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Type Method

To hold soundness Close sight

Touching, hammering and non-destructive
tests if necessary

+ to prevent from Close sight, touching and hammering
other’s injury Non-destructive tests if necessary

Frequency

Peropdical Inspection | Once+ /5 years
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Bridge Inspection Car
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PM Form 3-1 Monitoring Sheet Summary

TO CR of JICA Pakistan OFFICE
PROJECT MONITORING SHEET

Project Title: The Project for Technical Assistance on Implementation of Bridge
Management System in NHA
Version of the Sheet: Ver.6 (Term: April, 2018 - November, 2018.)
Name: Kenichi TOMI
Title: Project Monitoring Expert
Name: Ikramus Saglain Haider
Title: Project Director, GM (RAMD)
Name: Yukio IGO
Title: Project Manager/Bridge Inspection
Submission Date: 3" December, 2018

I. Summary
1 Progress
1-1 Progress of Inputs
(1) Experts
Duration: from April 1, 2018 to November 30, 2018 Unit: Days
Plan Actual Actual
by during 8 total by during 8 total /
previous | months previous | months Plan
Bridge Pakistan 294 52 346 241 112 353 102%
Inspection Japan 38 9 47 63 9 72 153%
Bridge Pakistan 128 0 128 103 0 103 80%
Repair Japan 30 7 37 16 0 16 43%
Bridge Man. |Pakistan 65 18 83 49 49 98 118%
System Japan 69 17 86 63 22 85 99%
Bridge Man. |Pakistan 0 0 0 0 0 0
A-System Japan 11 9 20 10 22 32 160%
Capacity Pakistan 244 76 320 209 94 303 95%
Development Japan 17 3 20 18 8 28 140%
Project Pakistan 69 31 100 56 33 89 89%
Monitoring Japan 0 0 0 0 0 0
Bridge Man. |Pakistan 18 0 18 18 0 18 100%
Spec. Logic Japan 26 25 51 12 31 48 94%
Bridge Man. |Pakistan 31 18 49 31 18 49 100%
A-Spec. Log. Japan 15 15 30 6 23 30 100%
Total Pakistan 849 195 1044 707 306 1013 97%
Japan 206 85 291 188 115 311 107%
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(2) Equipment
JICA Expert Team provided Equipment to Counterpart

Purpose Equipment Quantity Remarks
Safety Helmet 100 February 1t 2017
Crack width, Spalling, | Crack Scale 100 February 24t 2017
Honeycomb Test Hammer 100 February 24 2017
Carbonation Phenolphthalein 18 June 28" 2018

(3) Bridge Inspection Database & BMS
Bridge Inspection Database (BIDB) data input software was released as ver. 1.0.0.0 on
December, 2018. The finalized BIDB as ver. 1.0.0.26 based on NHA opinions and
requests was delivered in November, 2018.
BMS Software was installed on the server prepared by NHA, and released as ver. 1.0.0.0
for BMS Software Training in August, 2018. The finalized one as ver. 1.0.0.5 based on
NHA opinions and requests was delivered in November, 2018.

Figures: Bridge Inspection Database

a ‘Sriaga Managermeen Systam L Spisen Ay (52 AL

Figures: BMS Software
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N —

Figures: BMS Software installation with BMU
(4) Counterpart Personnel

Personnel Title Name

Mr. Raja Nowsherwan (~2017.10)

Member (Planning)

P :

erson Mr. Asim Amin (2017.10~2018.10)
Charge

Member (Engg. & Cord.) Mr. Arbab Ali Dhakan (2018.10~)

Project

rojec General Manager (RAMD) Mr. Ikramus Saqglain Haider
Manager
Project

. 1 . ]
Coordinator Deputy Director (BMU- 1) Mr. Muhammad Asif Azam

i Mr. Ghulam Murtaza Simair (2018.1
Counterpart Deputy Director (BMU-1I) ~)

Personnel

Deputy Director (BMU-1II) Mr. Sohaib Mansoor (2018.1~)

Mr. Ashfaq Ahmed (2018.7~2018.10)

IT Engi Assistant Direct
ngineer ssistant Director Mr. M Nur-UI-Eain (2018.10~)

(5) Trainee Engineer (Bridge Inspector)

> 10 TEs have implemented Inventory Survey and Bridge Inspection in the model area.

> 2 TEs have left NHA because of their brand-new employment.

> 8 TEs went to Inventory Survey in Lahore MU on 7t August 2018, but no results were
achieved due to shortage of transportation (vehicles).

> 8 TEs have been waiting for the field works due to lack of transportation since 27t
August 2018 (after Eid ul Adha).

» 8 TEs have resumed the field work, i.e. Inventory Survey in Maintenance Unit Lahore

3
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from 19t November 2018 with two vehicles allocated by Lahore Regional Office.

> 4 TEs hiring process have been initiated for a period of 15 months starting from 1st
December 2018 to February 2020.

»> 8 TEs contract will be extended till February 2020, which was previously ending in
February 2019. Then, 12 TEs are expected for the short-term plan till February 2020.

(6) Office & Facilities
Counterpart has been providing Project Room with office furniture and internet to JICA
Expert Team.

No. Project Room Duration

1 G17 2016/07/20 — 2016/08/04 (1%t visit)

2 316+Annex 2016/8/22 — 2017/03/23 (2" to 6 visits)
3 317 2017/05/05 — 2018/04/20 (6" visit)

4 G24+G25 2018/04/20 —

(7) Budget Allocation

» Counterpart bears budget for traveling and accommodation expenses of TEs.

» Budget allocation includes Monthly Salaries, Travelling Expenditures / facilities,
boarding and lodging facilities for TEs.

> In addition to that a Bridge Management Unit has been created within RAMD along
with all allied facilities.

» The Computer Bureau has also extended full support for the establishment of Server
based Database and has also provided 3 terminal computers (Laptops).

(8) Training in Japan
The first training in Japan is carried out for the 2 engineers in RAMD in January, 2017.
The second one was planned for 10 engineers in June 2017. However, it is canceled
because of no eligible person (candidate).

(9) In-country Training

1) BMS Training (Bridge inspection), (April 16th to 20th, 2018)
Bridge Inspection Training was organized on 2 days lectures and 3 days field training to
make it more practical training. And time for each team to announce the results of the
inspection was also set up, and contents of the training that the participants can act on
their own initiative was made.
The purpose and significance of this training is to transfer knowledge, experience and
know-how possessed by JICA Expert Team to BMU through training so that BMU can
implement the same training continuously in future. From this point of view, the members

4
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of BMU lectured as much as possible, and JICA Expert Team took a role to support them.

In office training on April 16th and 17th
On-site training on April 18th to 20th

[Attendees]

Counterpart side: BMU 2 persons

JICA Expert Team side: 6 persons

Trainee Engineers: 10 persons

RO & MU (Punjab North, Punjab South): 9 persons
Total: 27 persons

[Activity and Lecturer]

Date Topics and Activity

Main Lecturer

Presentation - Introduction of BMS,Summary of training program

. Yukio Igo (JICA)

Lecture - Basics of Bridge engineering

. Momina Rauf (JICA)

April

16% Lecture - Bridge Inspection Manual

. Haruo Tomiyama (JICA)

Lecture - Bridege Inspection (Concrete structure)

. Sohaib Mansoor (BMU)

Test and Review - Bridege Enginnering and Inspection

. Haruo Tomiyama (JICA)

Lecture - Bridge Inspection (Others)

. Haruo Tomiyama (JICA)

April |Lecture - Repair and strengthening

. Ghulam Murtaza Simair (BMU)

17" |Lecture - How to fill out Inspection Sheet

. Ghulam Murtaza Simair (BMU)

Test and Review - Repairs and Inspection Sheet Ms. Kayo Yonezawa (JICA)
. |Site Inspection - Wah Garden PC Slab Girder Mr. Akio Mori (JICA)
April Evaluati O " Mr. Sohaib Mansoor (BMU)
18t va .ua fon and npu Mr. Ghulam Murtaza Simair (BMU)
Review Mr. Kenichi Tomi (JICA)
Mr. Akio Mori (JICA)

Aoril Site Inspection - Wah Garden RC Slab Girder
pri

«+ |Evaluation

. Sohaib Mansoor (BMU)

April |Evaluation

20" |Review

19 - Mr. Ghulam Murtaza Simair (BMU)
Review Mr. Kenichi Tomi (JICA)
Site Inspection - Brick Masonry and Concrete Box Culvert Mr. Akio Mori (JTCA)
Mr. Sohaib Mansoor (BMU)

. Ghulam Murtaza Simair (BMU)
. Kenichi Tomi (JICA)

Examination

. Haruo Tomiyama (JICA)

Figures: Bridge Inspection Training (in office)
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Figures: Bridge Inspection Training (Data Input and Presentation)

2) OJT of Bridge Inspection
JICA Expert Team confirmed and corrected the result of inspection, and commented on
the items to be corrected / improved, urged the understanding of BMU and Trainee
Engineers. This work continued through the exchange with e-mail also during the period
when JICA Expert Team was not in Pakistan.
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Table: Progress of Bridge Inspection

Team 01(Plan) Team 1{Implemen
Date Team 01(Plan) eam 1{Implemen
0370572018 PM5S 1581 1.23 Rawalpindi PMN5S 1581 1234 Rawalpindi
04/05/2018 PMN5S 1581 4,56 Rawalpindi PNSS 1581 5678 Rawalpindi
05/05/2018 i :
06/05/2018 Holiday Holiday
07/05/2018 Data Entry at HQ Data Entry{iNo PG available)
08/05/2018 Data Entry at HQ Data Entry of Span 1.2 P-N55-1581
09/05/2018 P-N5N-1401+700 1 Wazirabad P-N5N-1401+700 1 Wazirabad
P-N55-1403+220 1.2 Wazirabad P—N5N-1420+200 b s Wazirabad
10/05/2018 P-N55-1403+220 34 Wazirabad P—N5N-1421+400 h s Wazirabad
; P-N5N-1419+600 1 Wazirabad P-N5M-1418+600 1 Wazirabad
11/05/2018 P-N5N-1419+600 2 Wazirabad P-N5M-1418+600 2 Wazirabad
P-N5—1467+%00 1.2 Wazirabad P-N5-1467+200 1.2 Wazirabad
12/05/2018 ;
13/05/2018 ity
14/05/2018 P-N5-1467+%00 345 Wazirabad P-N5-1467+900 345 Wazirabad
15/05/2018 P-N5-1467+%00 678 Wazirabad P-N5-1467+900 6.7.8 Wazirabad
16/05/2018 P-N5—1467+200 9,10 Wazirabad P-N5-1467+900 5,10 Wazirabad
) P—N5N-1469+500 1 Wazirabad P-N5N-146%+500 1 Wazirabad
17/05/2018 P-N5N-1469+500 23 Wazirabad P-N5N-146%+500 23 Wazirabad
o P-N55-1453+500 1 Wazirabad P-N5S-146%500 1 Wazirabad
18/05-2018 P-N55-1453+500 23 Wazirabad P-N5S-146%500 2.3 Wazirabad
19/05/2018 ; 3
20/05/2018 Holiday Holiday
e PNSN 1583 1 Rawalpindi . _ .
21/05/2018 P—NBN—15932200 12 Rewaloindi P-N5N-1592+200 123 Rawalpindi
22/05/2018 P-N5N—-1593+200 345 Rawalpindi P-NEN-1592+200 456 Rawalpindi
23/05/2018 P-N5N-1593+200 678 Rawalpindi P-N5N-1592+200 189 Rawalpindi
24/05/2018 P-N5N-1593+200 9,10 Rawalpindi P-N5N-1592+200 10 Rawalpindi
P-N55-1606+350 1 Rawalpindi P-N55-1620+700 T2 Rawalpindi
25/05/2018 P-N55-1606+350 234 Rawalpindi P-NB0-66+300 123 Rawalpindi
26/05/2018 ; ;
27/05/2018 Holiday Holiday
28/05/2018 P-N55-1620+700 123 Rawalpindi P—NBO-107+100 1.2.3 Rawalpindi
29/05/2018 P-N55-1623+300 1 Rawalnindi P-N5S-1620+700 3
P-N80-78+500 12 Rawalpindi P-N55-1581 g
3 P-N80—73+500 34 Rawalpindi i1
05/ = =
30/05/2018 P_NBO_1074100 " Rawalpindi P-N55-1581 1011 Rawalpindi
31/05/2018 P-N80-107+100 23 Rawalpindi P-N55-1581 12 Rawalpindi
01/06/2018 Pedestrian Bridge 1 Rawalpindi P-M5-1573+500 1 Rawalpindi

Figures: OJT of Bridge Inspection
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Figures: Examples of corrected Inspection Sheet

3) Structural Mechanics Lecture
A structural mechanics lecture was conducted in order to deepen the understanding of
important structural matters to pay attention to at the time of inspection.

In office training on September 12th to 17th

[Attendees]

Counterpart side: BMU 2 persons
JICA Expert Team side: 2 persons
Trainee Engineers: 8 persons
Total: 12 persons

[Topics]
Times Date Topics
1t September 12" AM |Flow of structure design / Calculation of reaction force
2ond September 13" PM |Calculation of section force
3 September 14" PM |Geometrical moment of area / Geometrical moment of inertia / Neutral axis
4t September 17" AM |Calculation of stress level (Bending stress / Shearing stress)
5th September 17" PM |Influence of flexural rigidity / Elasticity and plasticity

1. What s flaxural rigidity?
H 3. Elasticity and plasticity

® What 1% flexwral rigidity ¥
Frexural rigidioy is.an amouni 656 represents the dibolty of Getormation of 2 member with respect 10 the ® Transition of strain and stress distribution
tm-u 1 '-w‘wuaqs;-'-:- by enpriiird by [0 Hiene. [ b owng's maondubus [modbus of elasiicitg]. and 15 &

e

Figures: Structural Mechanics Lecture Materials
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4) BMS Software Training
Operation training on August 9th and 10th
Outline explanation and Hands on operation training of BMS Software is implemented.
Training concerning to the annual maintenance plan formulation on November 6th
Discussion about prioritization and formulation of the annual maintenance plan is
implemented, using BMS software.
Additional training for system administration on November 8th and 14th
JICA Expert Team made the explanation and discussion about system administration,
such as system configuration, how to backup and so on.

[Attendees: Operation training]

Counterpart side: BMU 3 persons, others 3 persons
JICA Expert Team side: 3 persons

Total: 9 persons

1. Sohaib Mansoor / DD (BMU)

2. Ghulam Murtaza Simair / DD (BMU)

3. Ashfaqg Ahmed / AD (BMU / MIS Design)
4. Sadaqgat Ullah / AD (S/W)

5. Mian M Sarfaraz / AD (MIS P&CA)

6. Hafeez Akhtar / Database Officer (RAMD)
7. Yukio Igo / JICA Expert Team

8. Akio Mori / JICA Expert Team

9. Momina Rauf / JICA Expert Team
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[Attendees: Training concerning to the annual maintenance plan formulation]
Counterpart side: BMU 2 persons

JICA Expert Team side: 3 persons

Total: 5 persons

1. Sohaib Mansoor / DD (BMU)

2. Ghulam Murtaza Simair / DD (BMU)

3. Yukio Igo / JICA Expert Team

4. Akio Mori / JICA Expert Team

5. Ryo Nakai / JICA Expert Team

Figures: BMS Software Training (Prioritization and Annual Maintenance Plan)

[Attendees: Additional training for system administration]
Counterpart side: BMU 1 person, Computer Bureau 1 person
JICA Expert Team side: 2 persons

Total: 4 persons

1. M. Asif Azam / DD (BMU)

2. M Nur-Ul-Eain / AD (Computer Networks)

3. Akio Mori / JICA Expert Team

4. Ryo Nakai / JICA Expert Team

10

A3-255



PM Form 3-1 Monitoring Sheet Summary

Figures: BMS Software Additional Training for system administration

1-2 Progress of Activities
Activity 1-1
JICA Expert Team develops draft manuals for (1) bridge/culvert inspection, (2)
bridge/culvert repair and (3) data input.
> (1) and (2) were completed as planned in December 2016.
> (3) was completed as planned in December 2017.
> For the sustainable use of BMS Software, additional manuals for (4) BMS Software
operation [August 2018] and (5) BMS Software administration [November 2018]
were developed by JICA Expert Team.

Activity 1-2
JICA Expert Team develops draft bridge/culvert inspection formats.
» Completed as planned in December 2016.

Activity 1-3
JICA Expert Team develops Prototype Bridge Inspection Database & BMS.
[BIDB data input software]
» Completed as planned in July, 2017.
» Finalized as ver. 1.0.0.26 in November, 2018.
[BMS Software)
» Prototype BMS software (Excel based) in December 2017.
» BMS Software programming was entirely completed and installed on BMS Server at
Computer Bureau in August 2018.

11
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Activity 1-4
JICA Expert Team develops draft training materials for (1) bridge/culvert
inspection and (2) bridge/ culvert repair.

» Completed as planned in February 2017.

Activity 1-5
BMU reviews and finalizes the above manuals, inspection formats, prototype and
training materials.

» BMU reviewed in April 2018 and finalized in October 2018.

» BMU submitted a working paper seeking approval of 3 manuals & SOP to Executive
Board. The working paper will be presented to NHA Executive Board in due course
of time as many other important matters are also in line for consideration.

» BIDB data input software was finalized based on BMU’s opinions and requests in
November 2018.

» BMS Software was finalized based on BMU’s opinions and requests in November
2018.

Activity 2-1
JICA Expert Team provides on-the-job-training (OJT) which enables BMU to
manage BMS training in NHA.

[OJT for BMU]

» BIDB data input OJT: May to August 2018.

» BMS Software Training (Operation): August 9th and 10th 2018

» BMS Software OJT: August to November 2018.

» BMS Software Training (Annual Maintenance Plan): November 8th 2018.

» BMS Software Training (System Administration): November 8th and 14th 2018.

Activity 2-2
BMU implements BMS training (Inventory Survey Training and Bridge Inspection
Training).

» BMS Training (Inventory Survey): February 1st to 2nd 2018.

» BMS Training (Bridge Inspection): April 16th to 20th 2018, at HRTC.

» Structural Mechanics Lectures: September 12th to 17th 2018.

Activity 2-3
Inventory Survey and Bridge Inspection on-the-job-training (OJT) are
implemented after BMS training.

12
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> Inventory Survey OJT: February 5th to April 15th 2018.
» Bridge Inspection OJT: May 3rd to June 1st 2018.

Activity 2-4
JICA Expert Team reviews the inspection results and ability, and advises BMU to
enhance their capacity.
» JICA Expert Team has reviewed inspection results and ability, and has advised BMU
through OJT.
» The BMU has learnt from the valuable experience of the visiting JICA Expert team
and has improved capabilities regarding training, survey, data input and final
analysis of bridge data.

Activity 3-1
JICA Expert Team implements BIDB & BMS Software Training for BMU.
» BMU prepared the inspection results of 36 bridges and 5 culverts for BMS software
training in August, 2018.
> JICA Expert Team conducted BMS Software Operation Training for BMU of 2 civil
engineers, 1 IT engineer, and other 3 participants.
> JICA Expert Team also conducted BMS Software Additional Training about system
administration for BMU of 1 civil engineer, and IT engineer in Computer Bureau in
November, 2018.

Activity 3-2
BMU analyzes Bridge Inspection Data of the model area included in database
using BMS Software.
» BMU analyzed Bridge Inspection Data of the model area, and prioritized bridges
using BMS software in November, 2018.

Activity 3-3
BMU prepares the annual bridge/culvert maintenance plan including budget
estimation based on the analysis of registered data in Bridge Inspection Database.
> Several versions of calculations have been prepared keeping in view the budget
availability and the final prioritized list of inspected bridges in the model area. The
calculations will be presented on higher forums for consensus.

13
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1-3 Achievement of Output
Output 1-1
Draft manuals for (1) bridge inspection by [December, 2016], for (2) bridge repair
by [December, 2016] and for (3) data input developed by [December, 2017]
> (1) and (2) were completed as planned in December 2016.
> (3) was completed as planned in December 2017.
» Additional manuals ((4) BMS Software Operation and (5) BMS Software
Administration) were completed

Output 1-2
Draft bridge/culvert inspection formats developed by [December, 2016].
» Completed as planned in December 2017.

Output 1-3
Prototype Database developed by [July, 2017], and prototype BMS by [December,
2017].
» Prototype BIDB: completed in July 2017.
> Prototype BMS (Excel based): completed in December 2017.
» BMS Software was completed and delivered for BMS Software Training in August
2018 (with actual 36 bridges and 5 culverts inspection data).

Output 1-4
2 types of draft training materials for (1) bridge/culvert inspection and (2) bridge
repair developed by [December, 2016].

» Completed in February, 2017.

Output 1-5
Manuals (1-1), formats (1-2), Database & BMS (1-3), and training materials (1-4)
finalized by [September, 2018].

» Manuals and formats were finalized in October 2018.

> BIDB data input software was finalized as ver. 1.0.0.26 in November 2018.

» BMS Software was finalized as ver. 1.0.0.5 in November 2018.

» Training materials were finalized in May 2018.

Output 2-1
On-the-job-training (OJT) by JICA Expert Team which enables BMU to implement
BMS in NHA by [December, 2018].

» OJT of Inventory Survey Training was implemented in February 2018.

14
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» OJT of Bridge Inspection Training will be implemented in April 2018.
» JICA Expert Team confirmed that BMU obtained capability in November 2018.

Output 2-2
Inventory Survey, Bridge Inspection and Data Input Training for NHA engineers.
» Completed in April 2018.

Output 2-3
Bridge/culvert inspection, bridge repair and data input to Database completed in
the model area including the representative [36] bridges and [5] culverts by
[October, 2018].

» Complete in September 2018.

Output 2-4
The results of bridge repair method selection and data input to a bridge inspection
database for model area evaluated to be accurate by BMU & JICA Expert Team by
[October, 2018].

» Completed in October 2018.

Output 3-1
BMS Software Training for BMU by [December, 2018].
» BMS Software Operation Training was implemented in August, 2018.
» BMS Software Additional Training about system administration was implemented in
November, 2018.

Output 3-2
Analysis of Bridge Inspection Data of the model area included in Bridge Inspection
Database (BIDB) using BMS Software.
> A prioritized bridge list was formulated according to the analysis of Bridge Inspection
Data using BMS Software in November, 2018.

Output 3-3
Bridge maintenance plan as part of Annual Maintenance Plan, with repair methods
and cost estimate for structures in model area including typical 36 bridges and 5
culverts is formulated.
» Bridge maintenance plan was formulated in restricted cost, which was virtually
estimated, for structures in model area.

15
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1-4 Achievement of the Project Purpose
Project Purpose: Annual bridge maintenance plan prepared on the basis of the
latest bridge inspection data of the model area.

» Bridge Inspection Data of the typical 36 bridges and 5 culverts in the model area
were used.

» BMU and JICA Expert Team exchanged opinions on weights and scores for
prioritization.

» BMU planned the provisional annual bridge/culvert maintenance plan (AMP) in order
to capacity development of NHA for sustainable BMS, JICA Expert Team now
focuses on technical assistance to/through BMU with typical 36 bridges and 5
culverts in the model area.

1-5 Changes of Risks and Actions for Mitigation
[Important Assumption in Activities]

» BMS organization is gradually established in NHA, who will implement BMS in a
sustainable manner.

[Important Assumption in Outputs]
» NHA arranges adequate human resources for BMS implementation.

[Issues and Countermeasures]

1-6 Progress of Actions undertaken by JICA
> (None)

1-7 Progress of Actions undertaken by NHA
> NHA has established BMU of 3 civil engineers, and 1 IT engineer has also been
assigned.
» NHA has assigned 10 Trainee Engineers for bridge inspection and inventory survey
of the model area.

16

A3-261



PM Form 3-1 Monitoring Sheet Summary

1-8 Progress of Environmental and Social Considerations (if applicable)
> (None)

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if
applicable)
> (None)

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.)

> (None)
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2 Delay of Work Schedule and/or Problems (if any)

Inventory Survey & Bridge Inspection

Short-Term & Long-Term Plans (Strategies) in NHA
Shortage of Human Resources (especially for Inspection)
Meeting with GM (RAMD), BMU and JICA Expert Team

2-1 Detail
(1) Inventory Survey
> Trainee Engineers finished Inventory Survey in the Model Area by April 15t 2018.
> Inventory Survey in Lahore MU has been started on 19" November 2018. The field
inventory survey in Lahore MU has been delayed due to non-availability of vehicles
as NHA recently auctioned about 270 vehicles in accordance with the directions of
the new Government.

(2) Bridge Inspection
> Trainee Engineers has finished the inspection of 36 bridges and 5 culverts in the
model area by August 29" 2018.
» According to periodical inspection of each structure once in 5 years, 65
bridges/culverts in the model area need to be inspected annually.

(3) Meeting with GM (RAMD), BMU and JICA Expert Team

» GM (RAMD) is requested to provide more time to BMS despite his very busy
schedule particularly after General Election (July 251" 2018).

» Decision-making on BMS is often delayed due to lengthy administrative procedures
in NHA, therefore, all the stake holders are requested to look into the matter and
expedite the decision making.

» BMU should have dedicated resources for smooth functioning of the planned
activities. The current practice of seeking approval from highest level for every small
exercise is unnecessarily retarding the progress.

18
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2-2 Cause
(1) JICA Expert Team’s Proposal
» JICA Expert Team has proposed short-term and long-term visions, and NHA has
approved and accepted them. In the short-term vision, Inventory Survey and Bridge
Inspection in the model area will be implemented by Trainee Engineers.
B Short-term vision for starting BMS B Long-term vision for national-wide

HQ HQ

| 1
ti  —
RO RO Punjab North Reiional Office ‘: RO RO Reiional Office
i
Sisieis S Maintenance: S e Maintenance
Director / DD (BMS)
L I ] i | I I : ] i_l
MU MU MU - i MU MU Maintenance Unit
'
" AD 12 Trainee * AD 1 AD
* Inspector Engineers * Inspector | L TIEET

(2) BMS staff in Regional Office

» BMU takes an additional role of BMS RO staff (so-we-called “Master Trainer”) in the
model area. However, BMU will not be able to take the role of Master Trainer for
MUs other than the model area (jurisdiction of Rawalpindi MU and Wazirabad MU in
Punjab North).

» On the next step, BMU will take the role of Trainer for BMS staff (in HQ, RO and
MU).

> In order to continue Bridge Inspection in Punjab North, BMS RO staff in Punjab North
is required.

> In long-term, the dedicated BMS RO staff in each RO will be necessary for
sustainability of BMS in NHA.

(3) Standard Operation Procedures (SOP) for BMS
» BMS activities are not smooth because roles and responsibilities of BMS staff are
not clear.
> In order to implement BMS in NHA effectively, the detailed working paper needs to
be approved by NHA Executive Board.

(4) NHA Policy for BMS
> NHA should declare its policy for BMS in brochures, posters and website.
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(5) Conventional after-the-fact repair/replacement
» MUs and ROs request HQ to repair or replace bridges with emergency budget when
they find critical damages. This conventional after-the-fact procedure should not be
taken as much as possible for promoting preventative maintenance.
» As per draft SOP for BMS, NHA needs to have the rule that any request for repair of
structures forwarded by the MUs/RO, other than BMS standards, will not be
entertained/processed by the NHA HQ.

2-3 Action to be taken

(1) NHA’'s BMS Strategies
[Short-Term]
December 2018 to February 2020 (15 months)
Scope: Inventory Survey in 6 Regional Offices
Workforce: 12 Trainee Engineers

[Medium-Term]

March 2020 to May 2022 (27 months, 3.5 years from now)

Scope: Inventory Survey in remained 6 Regional Offices (Inventory Survey completed)
Bridge Inspection in 12 Reginal Offices (15! round)

Workforce: 12 Trainee Engineers + Outsource (Consultants)

[Long-Term]

June 2022 and permanent

Scope: Bridge Inspection on once in 5 year basis (20% per year)
Workforce: 12 Trainee Engineers + Outsource (Consultants)

2-4 Roles of Responsible Persons/Organization (JICA, NHA, etc.)

[NHA]

» NHA secures availability of optimum maintenance budget.

» BMS continues to update of bridge data.

» NHA arranges adequate human resources for BMS implementation.

> NHA allocates enough budget to maintain and repair prioritized bridges in the annual
maintenance plan.

» BMS is continuously in use by NHA for preparation of bridge maintenance plan.

» BMU is established in NHA headquarters.

> BMS organization is gradually established in NHA, who will implement BMS in a
sustainable manner.

20
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PM Form 3-1 Monitoring Sheet Summary

[JICA]

> JICA will monitor BMS progress and BMU activities.
[JICA Expert Team]

» Project Completion Report and Terminal Evaluation in January 2019.
[BMU]

» BMU organizes the Seminar to disseminate BMS concept to inside/outside NHA.
» BMU manages BMS articles for brochure and on web portal.

» BMU takes responsibilities of all the procedures for outsourcing (consultants)
procurement.

» BMU provides BMS training for Outsource (Consultant) staff.

3 Modification of the Project Implementation Plan
3-1 PO

» According to R/D amendment, JICA Expert Team extended the stay to December
2018.

» Draft Project Completion Report (in English) was finalized in November (excluding
the part of Terminal Evaluation).

3-2 PDM
> PDM was amended and signed on October 161" 2018.

3-3 Other modifications on detailed implementation plan
> (None)

4 Preparation of NHA towards after completion of the Project
(1) NHA Policy for BMS

Il. Project Monitoring Sheet | & Il as Attached
PM Form 1: PDM (Project Design Matrix)
PM Form 2: PO (Plan of Operation)
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Ver. 6

Plan of Operation Version 6
Dated 3, December, 2018
Project Title: The Project for Technical Assistance on Implementation of Bridge Management System in NHA Monitoring
Year 1st Year 2nd Year 3rd Year 4th Year .
Inputs Remarks Issue Solution
Ijofm[v|ifofo{w|1]o[m[M|i{n[m]w
Expert T
Project Manager / Bridge Inspection Plan
Yukio IGO Actual
Bridge Repair Plan
Yoshiichi FUJIMOTO Actual
BMS (System Design) Plan
Akio MORI Actual
BMS (System Design Assistance) Plan
Syougo ABIRU Actual
Capacity Development Plan
Haruo TOMIYAMA Actual
Project Monitoring Plan
Kenichi TOMI Actual
Project Monitoring (2) Plan
Toshiko SHIMADA Actual
BMS (Specification Logic) Plan
Fumiatsu KAMITANI Actual
BMS (Specification Logic Assistance) Plan
Ryou NAKAI Actual
Equipment
Crack Scale, Test Hammer, Helmet and Carbonation Plan l
Actual
Training in Japan The 2nd training in Japan
Plan | s g
Actual
In-country/Third country Training TEs are less than 12.
PI
Master Trainer Training an . %
Actual
PI
BMS Training (Inventory Survey) an I
Actual
- . Plan I
BMS Training (Bridge Inspection) Actual
BMS Software Training Plan
Actual
Plan
AMP OJT Actual
Activities Year 2nd Year 3rd Year 4th Year Responsible Organization . Issue &
— Achievements
Sub-Activities I I|I|OD|NV|I|I ODI(NV|I|ODI|I|N| Japan NHA Countermeasures
0-1 Analyze the issues to be improved in the Plan Bridge Inventry Data
current bridge and culvert maintenance by ool 2nd 1st Ex-BMS is not working. | "\ "ot renewed.
NHA. ctual
0-2 Study the current bridge and culvert Plan Proposed to make
inspection implemented by the staff of MUs on 2nd 1st Not regular basis. Standard Operation
daily basis and regular basis (twice a year). Actual Procedure (SOP).
0-3 Study the existing bridge and culvert Plan Not enough for
Format PN
inspection format (in NHA Code 2005). Actual 2nd Ist ormat (6 pages) prioritization function.
0-4 Study the system of and data input to the Plan BMS software cannot
BMS M: |
existing BMS (Smart Bridge). Actual 2nd Ist anua be changed.
Output 1 D and BMS ped for bridge inspection and bridge repair
1-1: JICA Expert Team develops draft manuals for (1) bridge/culvert inspection, (2) bridge/culvert repair and (3) data input.
1-1-1. JICA Expert Team drafts a manual for Plan .
o ; o (1) Bridge/Culvert
bridge inspection based on the findings of 1st 2nd Done Ins
2 Actual pection Manual
Activity 0-1 & 0-2.
1-1-2 JICA Expert Team drafts a manual for Plan 2) Bridge/Culvert
bridge repair based on the findings of Activity 1st 2nd Done (Re) riagefLuve
Actual pair Manual
0-1& 0-3.
Plan
1-1-3_JICA Expert Team drafts a manual for 1st ond Done :vSI) BID‘B Operation
data input to BIDB. Actual anual
- Plan
1 2 JICA Exps_zrt Team develops draft 1st ond Done
bridge/culvert inspection formats. Actual
1-3: JICA Expert Team develops Prototype Bridge Inspection Database & BMS.
1-3-1 JICA Expert Team studies the current IT Plan
environment of ROs and MUs including the
" 1st 2nd Done
number of PCs deployed and the condition of
. N Actual
internet connection.
Pl (4) BMS Software
1-3-2 JICA Expert Team considers the an Tst and Done Operation Manual
specifications of Database & BMS. Actual (5) BMS Software
Administration Manaual
1-3-3 JICA Expert Team develops Prototype Plan Ist nd on Updated according to
of Bridge Inspection Database & BMS. Actual N n one BMU's requests.
1-3-4 JICA Expert Team transfers data from Plan
N 1st 2nd Done
Smart Bridge Inventory to BIDB. Actual
1-4: JICA Expert Team develops draft training materials for (1) bridge/culvert inspection and (2) bridge/culvert repair.
-4 i Plan
_1 4-1 J!CA E)fp_ert Team Idevelops _blfldge Tst and Done
inspection training materials for training. Actual
; Plan
1-4-2. ‘”C,A, Expert Tgam deve!ops bridge 1st ond Done
repair training materials for training. Actual
1-5: BMU reviews and finalizes the above manuals, inspection formats, prototype and training materi
1-5-1 JICA Expert Team reviews the lessons Plan
i 1st 2nd Done
learned from Activity 2-1. Actual
1-5-2 JICA Expert Team revises the manuals, Plan
formats, a database and training materials
N . . L 1st 2nd Done
referring to the lessons reviewed in Activity 1-
Actual
5-1.
1-5-3 BMU re-reviews the lessons learned Plan
D by BMU at Hi
from Activity 2-1, 2-2 & 2-3. ctan 2nd Tst one ¥ BMUatHQ
1-5-4 BMU finalizes the manuals, formats , a Plan waiting for approval of
database and training materials referring to 2nd 1st Executive Board by BMU at HQ
the lessons reviewed in Activity 1-5-3. Actual Meeting
Output 2: Bridge/culvert inspection in the model area is implemented after BMS training.
2-1: JICA Expert Team provides on-the-job-training (OJT) which enables BMU to manage BMS training in NHA.
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Ver. 6

2-1-1 NHA decides the participants in training Plan 2nd 1st Done
from NHA's HQ, ROs and MUs. Actual
2-1-2 JICA Expert Team decides the target Plan
bridges of training (about 2 bridges in/around 1st 2nd Dome
Islamabad). Actual
2-1-3 JICA Expert Team sets up a criteria for Plan . Crack Scales, Test
the non-destructive testing equipment to be 1st 2nd Done Hammers, Helmets,
provided. Actual Phenolphthalein
2-1-4 JICA Expert Team prepares the Plan Tst ond Done
contents and syllabus of MT training. Actual s "
2-1-5 JICA Expert Team carries out a Plan
questionnaire for the participants of MT 1st 2nd Done
training. Actual
2-1-6 JICA Expert Team implements MT Plan
training of (1) bridge inspection and (2) bridge 1st 2nd Done
repair. Actual
PI.
2-1-7 Training in Japan. Ac::‘al 1st 2nd Done
2-1-8 JICA Expert Team nominates the Plan
candidates from the participants based on the 1st 2nd Done
examination results and bridge inspection Actual s "
reports.
2-2: BMU implements BMS training (Inventory Survey Training and Bridge Inspection Training) .
2-2-1 NHA decides members for Bridge Plan . I Ind 1st Done
Management Unit in HQ. Actual
2-2-2 NHA prepares schedule of BMS training Plan I
D
for BMS staff. Actual 2nd 1st one
2-2-3 NHA decides the typical 36 bridges and Plan I Ind 1st Done
5 culverts in the model area for BMS training. Actual
2-2-4 BMU implements Inventory Survey Plan l
Training of (1) Inventory Survey and (2) 2nd 1st Done
Inventory Data Input, for BMS staff. Actual
2-2-5 BMU implements Bridge Inspection Plan I
Training of (1) Bridge Inspection, (2) Bridge 2nd 1st Done
Repair and (3) Data Input, for BMS staff. Actual
2-2-6 BMU monitors Inventory Survey and Plan 1S: Raw + W
Bridge Inspection with support of JICA Expert 2nd 1st Done BI: 32‘; . ;;u
Team. Actual : ) |
2-3: Inventory Survey and Bridge Inspection on-the-job-training (OJT) are impleme
2-3-1 BMU prepares schedule for BMS Plan and 1st Done
activities. Actual
2-3-2 BMS staff implement Inventory Survey in Plan 2nd 1st Done
the model area. Actual
2-3-3 BMU staff implement Bridge Insepction Plan ond 1st Done
of 36 bridges and 5 culverts in the model area. Actual
2-3-4 BMU checks the bridge inspection Plan
reports and evaluations, and register them to 2nd 1st Done
Bridge Inspection Database. Actual
2-3-5 BMU monitors BMS activities with Plan nd 1st Done
support of JICA Expert Team. Actual
N . . Plan
2-4: JICA Expert Team reviews the inspection
results and ability, and advises BMU to 1st 2nd Done
enhance their capacity. Actual
Output 3: Bridge data of the model area is available with BMU at NHA headquarters and bridge maintenance plan is prepared according to the
data.
3-1: JICA Expert Team implements BIDB & BMS Software Training for BMU.
3-1-1 JICA Expert Team prepares BMS Plan 1st ond Done
Software Manual. Actual
3-1-2 JICA Expert Team implements BMS Plan
Software Training for BMU. Actual 1st 2nd Done
3-2: BMU analyzes Bridge Inspection Data of the model area included in database using BMS Software.
3-2-1 BMU prioritizes bridge repair with BMS Plan nd 1st Done
Software. Actual
3-2-2 BMU estimates maintennance budget Plan ond 1st Done
with BMS Software. Actual
3-3: BMU prepares the annual bridge/culvert Plan
maintenance plan including budget estimation 2nd 1st Done
based on the analysis of registered data in Actual
Bridge Inspection Database.
- - Pl
Duration / Phasing Ada:al
Year 2nd Year 3rd Year 4th Year
Monitoring Plan Remarks Issue Solution
9 1 1 I|I| I NV
Monitoring
Joint Coordination Committee :«:tTal
Submission of Monitoring Sheet AP::?aI
Monitoring Mission from Japan :(::Tal
N [ Plan Terminal Evaluation,
Joint Monitoring Actual = Jan 15th to 28th.
P Plan
Post Monitoring Actual
Reports/Documents
Draft Project Completion Report :«:tTal |
Project Completion Report AP:::‘aI E
Public Relations
Brochure & Web Portal Han
Plan
Actual
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1-Project Outline

Pacific

Consultants P rOJ e Ct O u tl I ne

(1) Project Name

The Project for Technical Assistance on Implementation of
Bridge Management System in NHA in Islamic Republic of
Pakistan

(2) Duration
July 12, 2016 - April 30, 2019 (34 months)

(3) Sponsored by
Japan International Cooperation Agency (JICA)

(4) Counterpart: National Highway Authority (NHA)

(5) Supervision Ministry: Ministry of Communications (MOC)

Copyright © Pacific Consultants Co., LTD.
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Pacific

g Project Purpose & Overall Goal

/Proiect Purpose (in the Project duration)\
Annual bridge maintenance plan prepared on
the basis of the latest bridge inspection data of
\the model area. )

‘Overall Goal (after the Project) h
Bridge inspection & maintenance status
improved on the bridges of National

\Highways in the model area. J

Copyright © Pacific Consultants Co., LTD

Pacific
Consultants

Outputl

Activities Acievement
Output 1:Manuals, Database and BMS developed for bridge inspection and bridge repair

1-1: JICA Expert Team develops draft manuals for (1) (1) and (2) completed in Dec
bridge/culvert inspection, (2) bridge/culvert repair 2016.
and (3) data input. (3) completed in Dec 2017.

1-2: JICA Expert Team develops draft bridge/culvert

i . Completed in Dec 2016.
inspection formats.

1-3: JICA Expert Team develops Prototype Bridge Database developed in Jul 2017.
Inspection Database & BMS. BMS developed in Aug 2018.

1-4: JICA Expert Team develops draft training
materials for (1) bridge/culvert inspection and (2) Completed in Feb 2017.
bridge/culvert repair.

1-5: BMU reviews and finalizes the above manuals,

I . . . Finalized in Sep 2018.
inspection formats, prototype and training materials.

Copyright © Pacific Consultants Co., LTD.
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Pacific
Consultants

Output?

Activities Acievement
Output 2: Bridge/culvert inspection in the model area is implemented after BMS
training.

2-1: JICA Expert Team provides on-the-job-
training (OJT) which enables BMU to manage Completed in Nov 2018.
BMS training in NHA.

Inventry Survey Training in Feb
2018. Bridge Inspection
Training in Apr 2018.

2-2: BMU implements BMS training (Inventory
Survey Training and Bridge Inspection Training)

2-3: Inventory Survey and Bridge Inspection on-

the-job-training (OJT) are implemented after Completed in Sep 2018.
BMS training.

2-4: JICA Expert Team reviews the inspection

results and ability, and advises BMU to enhance Completed in Oct 2018.
their capacity.

Copyright © Pacific Consultants Co., LTD.

Pacific
Consultants

Output3

Activities Acievement

Output 3: Bridge data of the model area is available with BMU at NHA headquarters
and bridge maintenance plan is prepared according to the data.

3-1: JICA Expert Team implements BIDB & BMS
Software Training for BMU.

3-2: BMU analyzes Bridge Inspection Data of the
model area included in database using BMS Completed in Nov 2018.
Software.

3-3: BMU prepares the annual bridge/culvert
maintenance plan including budget estimation
based on the analysis of registered data in Bridge
Inspection Database.

Completed in Aug 2018.

Completed in Nov 2018.

Copyright © Pacific Consultants Co., LTD.
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Pacific

Consultants

:Short-term/Long-term

Concept of BMS in NHA

[ Inspection Scheme

_-7
el R BMU+RO
[ Repair Works ]‘
~‘¢~\\\A Bridg
RO+MU Inspection
A Database

'~

Brldge Inspection

Tralnee Englneers/MU

/

Evaluation ]

[ Maintenance Plans |e—, BMS [
Software
BMU
v

acific
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(Long-term Plan, nation-wide)

BMU/RO
Copyright © Pacific Consultants C LT[9
BMS Organization Structure BMS Staff

in HQ, RO and MU

HQ

BMU

RO RO

Reiional Office

Maintenance

Director / DD (BMS)

| —

MU

Maintenance Unit

[ DD |

* AD
* Inspector

Inspection
AD e |

* Inspector
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(Short-term Plan)

BMS Organization Structure

in Punjab North

Model Area: Rawalpindi & Wazirabad MU

RAMD

RO RO

Punjab North Reiional Office |
1
1

Maintenance,

Director / DD

MU

MU

| DD |

* AD
* Inspector

12 Trainee
Engineers

BMS Organization

Pacific
Consultants
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BMS(Bridge Management System) Organization

Pakistan - NHA

Japan —JICA

Person in Charge
Mr. Arbab Ali Dhakan
Member (Engg. & Cord.)NHA

Project Manager
Mr. Ikramus Saglain Haider
GM (RAMD) NHA

JICA Pakistan Office
Chief Representative
Senior Representative
Representative
Senior Program Officer

Mr. Yasuhiro Tojo

Mr. Akihiro Takashima
Ms. Kazuho Ujiie

Ms. Naila Almas

Project Coordinator
Mr. Muhammad Asif Azam
Deputy Director (BMU- I ) NHA

JICA Head Office
Chief Representative
Representative

Mr. Shuntaro Kawahara
Mr. Kazunobu Takahashi

Counterpart Personnel
Mr. Ghulam Murtaza Simair
Deputy Director (BMU-1II ) NHA

Mr. Sohaib Mansoor
Deputy Director (BMU-II) NHA

IT Engineer
Mr. M Nur-Ul-Eain
Assistant Director

Consultant Team

Project Manager/Bridge Inspection Mr. Yukio IGO

Bridge Repair

BMS (System Design)

BMS (System Design Assistance)
Capacity Development

Mr.Yoshiichi FUJIIMOTO
Mr.Akio MORI
Mr.Syougo ABIRU
Mr.Haruo TOMIYAMA

Capacity Development (Assistance) Ms.Kayo YONEZAWA

BMS (Specification Logic)

Mr.Fumiatsu KAMITANI

BMS (Specification Logic Assistance)Mr.Ryou NAKAI

Project Monitoring
Program Coordinator

Mr.Kenichi TOMI
Ms.Kotoko YONEDA

Local Expert / Administrator

Ms.Momina Rauf
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Project Schedule

Plan of Operation
Project Title: The Project for Technical Assistance on Implementation of Bridge Management System in NHA

Year 2016 2017 2018 2019 .
Inputs Acievement
Ifofom|v|i|o|m|[wv|i|o]o|wv|i|o[m]|w
Output 1Manuals, Database and BMS developed for bridge inspection and bridge repair
1-1: JICA Expert Team develops draft manuals (1) and (2) completed in Dec
for (1) bridge/culvert inspection, (2) Actual 2016.
bridge/culvert repair and (3) data input. (3) completed in Dec 2017.
1_.2: JIcA EXP?n Team develops draft Actual Completed in Dec 2016.
bridge/culvert inspection formats.
1-3: JICA Expert Team develops Prototype Actual Database developed in Jul 2017.
Bridge Inspection Database & BMS. BMS developed in Aug 2018.
1-4: JICA Expert Team develops draft training
materials for (1) bridge/culvert inspection and | Actual Completed in Feb 2016.
(2) bridge/culvert repair.
1-5: BMU reviews and finalizes the above
manuals, inspection formats, prototype and Actual Finalizes in Sep 2018.
training materials.
Output 2: Bridge/culvert inspection in the model area is implemented after BMS training.
2-1: JICA Expert Team provides on-the-job-
training (OJT) which enables BMU to manage |Actual Completed in Apr 2018.
BMS training in NHA.
2-2: BMU implements BMS training (Inventory Inventry Survey Training in Feb
Survey Training and Bridge Inspection Actual 2018. Bridge Inspection Training
Training) in Apr 2018.
2-3: Inventory Survey and Bridge Inspection
on-the-job-training (OJT) are implemented Actual Completed in Sep 2018.
after BMS training.
2-4: JICA Expert Team reviews the inspection
results and ability, and advises BMU to Actual Completed in Oct 2018.
enhance their capacity.
Copyright © Pacific Consultants Co., LTD.
Pacific .
R Project Schedule
Year 2016 2017 2018 2019 .
Inputs Acievement
Ijojo|v|iofo|wv]|i]ofom|v]|i|o|m|w
Output 3: Bridge data of the model area is available with BMU at NHA headquarters and bridge maintenance plan is
prepared according to the data.
3-1: JICA Expert Team implements BIDB & .
BMS Software Training for BMU. Actual Completed in Nov 2018.
3-2: BMU analyzes Bridge Inspection Data of
the model area included in database using Actual Completed in Dec 2018.
BMS Software.
3-3: BMU prepares the annual bridge/culvert
maintenance plan |nglud|ng pudget est|m.at|on Actual Completed in Dec 2018.
based on the analysis of registered data in
Bridge Inspection Database.
Training
Training in Japan Actual Jan 15th to 27th, 2017
Master Trainer Training Actual Feb 27th to Mar 17th, 2017
BMS Training (Inventory Survey) Actual Feb 1st to 2nd, 2018
BMS on the Job Training (Inventory Survey) Actual Feb 5th to Apr 15nd, 2018
BMS Training (Bridge Inspection) Actual Apr 16th to 20th, 2018
BMS on the Job Training (Bridge Inspection) Actual May 3rd to Jun 1st, 2018
BMS Software Training Actual ﬁ‘;?/ g:: :g 121: ggig
Structual Mechanics Lecture Actual Sep 12th to 17th, 2018
Anuual Maintenance Plan on the Job Training Actual Nov 6th , 2018
Monitoring L ] | |
Joint Coordination Committee Actual [ ] [ I ]
. . . Terminal Evaluation,
Joint Monitoring Actual Jan 15th to 28th.
Reports/Documents
Draft Project Completion Report Actual
Project Completion Report Actual
Public Relations |
Brochure & Web Portal Actual - | |

A3-278
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2-Progress of Activities

15

Pacific
Consultants

Outputl

Activities Acievement
Output 1:Manuals, Database and BMS developed for bridge inspection and bridge repair

1-1: JICA Expert Team develops draft manuals for (1) (1) and (2) completed in Dec
bridge/culvert inspection, (2) bridge/culvert repair 2016.
and (3) data input. (3) completed in Dec 2017.

1-2: JICA Expert Team develops draft bridge/culvert

i . Completed in Dec 2016.
inspection formats.

1-3: JICA Expert Team develops Prototype Bridge Database developed in Jul 2017.
Inspection Database & BMS. BMS developed in Aug 2018.

1-4: JICA Expert Team develops draft training
materials for (1) bridge/culvert inspection and (2) Completed in Feb 2017.
bridge/culvert repair.

1-5: BMU reviews and finalizes the above manuals,

I . . . Finalized in Sep 2018.
inspection formats, prototype and training materials.

Copyright © Pacific Consultants Co., LTD.
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1-1: JICA Expert Team develops draft manuals for (1)
bridge/culvert inspection, (2) bridge/culvert repair and

(3) data input.

BRIDGE INSPECTION MANUA|

TEErTST

NATIONAL HIGHWAY AUTHORITY
MINISTRY OF COMMUNICATIONS
GOVERNMENT OF PAKISTAN

T

NATIONAL HIGHWAY AUTHORITY
MINISTRY OF COMMUNICATIONS
GOVERNMENT OF PAKISTAN

acific
Consultants
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1-2: JICA Expert Team develops draft bridge/culvert

inspection formats.
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Database & BMS.

1-3: JICA Expert Team develops Prototype Bridge Inspection

BMS Software

Bridge Managament System

Data store

Calculation ——
/7% Bridge Management sy:,gem b

Close

* To store and refer all bridge data

* To create inspection plan list

* To calculate repair priority and repair
plan list*

* Mainly used by BMU through a web
browser

To input or update inventory data
To input inspection results data
To input repair and construction
job results data

Mainly used by Inspectors on the

PC

Pacific
Consultants

Database & BMS.

RV
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1-3: JICA Expert Team develops Prototype Bridge Inspection
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Bridge Management Systermn Software Operation Manual
W F fua s

NATIONAL HIGHWAY AUTHORITY
MINISTRY OF COMMUNICATIO NS
COVERNMENT OF PAKISTAN
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Bridge Inventory Data Base Input System
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Install BMS Software on the server

Install the BMS Server to server room in NHA

P

22
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1-4: JICA Expert Team develops draft training materials for
(1) bridge/culvert inspection and (2) bridge/culvert repair.

T ICIC COMSLTANTS C0_ITT)

~ Component Parts of the Road Bridge

R PACIRC CONSLETANTS 00, 1TD

Figure=1, Figure-2 and Figure=3 & Figure=-4 show the names of each parts of the bridge
components, road width and bridge face.

1- Basics of Bridge Engineering

~ Contents ~ S —— 5
1. Road Bridge Components = ol /1
2. Types of Bridges
3. Substructure l] [ '
4, Basics of Structural Mechanics
5. Bearing Support, Expansion Joint

B WCIHC CONSULIANTS COUTD

B PACIRE COMSLLTANTS (0, LTD

1. Road Bridge Components Bt~ _paridat it

# Components of a Road Bridge
# Road Width =
» Names of each part of Bridge face ”

Parap

Figure=1 Names of each component of a Bridge

23
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Sl 1-5: BMU reviews and finalizes the above manuals, inspection

formats, prototype and training materials.

BMU has been revising the manuals, inspection
formats, prototypes and training materials through
the discussion with JICA Expert Team, Trainee
Engineers and JWG members.

(1)Feedback through Master Trainers’ Training
(2)Localization by BMU

(3)Feedback on BMS training

(4)Comments and Opinions

(5)Finalization

Currently in queue of Executive Board Meeting for
approval.

24
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Output?

Activities Acievement
Output 2: Bridge/culvert inspection in the model area is implemented after BMS
training.

2-1: JICA Expert Team provides on-the-job-
training (OJT) which enables BMU to manage Completed in Nov 2018.
BMS training in NHA.

Inventry Survey Training in Feb
2018. Bridge Inspection
Training in Apr 2018.

2-2: BMU implements BMS training (Inventory
Survey Training and Bridge Inspection Training)

2-3: Inventory Survey and Bridge Inspection on-

the-job-training (OJT) are implemented after Completed in Sep 2018.
BMS training.

2-4: JICA Expert Team reviews the inspection

results and ability, and advises BMU to enhance Completed in Oct 2018.
their capacity.

Copyright © Pacific Consultants Co., LTD.

Pacific
SR  2-1: JICA Expert Team provides on-the-job-training (OJT)
which enables BMU to manage BMS training in NHA.

Though BMS in NHA was initially considered to be implemented national-
widely through Master Trainers, the training target changed from Master
Trainers to Bridge Management Unit (BMU) as the scope was changed from
national-wide to the model area. The BMU consists of three (3) civil engineers
selected from the excellent candidates in the Master Trainer training attendees
and one (1) IT engineer.

(a)Bridge Management Unit (BMU)

| Category | Posiion | Name

Deputy Director (BMU)- I Mr. Muhammad Asif Azam
oSS A Deputy Director (BMU)-TI - Mr. Ghulam Murtaza Simair
Deputy Director (BMU)-I  Mr. Sohaib Mansoor

Mr. Ashfaqg Ahmed
IT Engineer Assistant Director(BMU)-IT  nar M Nur-Ul-Eain
26
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SRELLER  2-1: JICA Expert Team provides on-the-job-training (OJT)
which enables BMU to manage BMS training in NHA.

Table 2-27 List of Trainee Engineers

Abdur Rahman a Shah Zaib Farooq

(b)Trainee Engineers

Under the situations that W

NHA has not been able to

recrult new staff due to P—— .

internal legal issues for

almost ten years, NHA

decided to hire 12 Trainee £ _gyat Muhammad Shawaiz vd
Hassan

Engineers as the one-year
contract employees, they have
been working as Bridge
Inspectors in the Project. The
Trainee Engineers counted 10
because two (2) of them
quitted after the interview.

Obaid Shahid Mir Hussain Ahmed Abbas

Safwan Naeem
Hagq

Akhonzada Safyvan Ul

27
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2-2: BMU implements BMS training (Inventory Survey Training
and Bridge Inspection Training)

1) Inventory Survey Training
* In office training on February 1. - On-site training on February 2"
<Attendees>
(NHA)

* Counterpart side : Member (Planning) 1 person, BMU 3 persons

* Trainee Engineers : 11 persons

* MU : Wazirabad 4 persons
Rawalpindi 2 persons

* Others : 1 persons

(J1cAa)

* JICA Expert Team : 2 persons

(Total)

* Total : 24 persons

Figures: Invehtory Survey Traing‘(_ site)—rw 28
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2-2: BMU implements BMS training (Inventory Survey Training
and Bridge Inspection Training)

2) Supplementary Inventory Survey Training
* In office training on February 14, for 20 minutes

* Mr. Murtaza (BMU) made supplementary explanation on dimension measurement,
skewed angle, etc.

<Attendees>

(NHA)

* Counterpart side : BMU 1 person
* Trainee Engineers : 7 persons
(Jica)

* JICA Expert Team side : 2 persons #
(Total)

* Total : 10 persons

Figures: Supplementary Inventory Survey Training (in office)

29
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Pacific

el 2-2: BMU implements BMS training (Inventory Survey Training
and Bridge Inspection Training)

@ Bridge inspection Training

* Bridge Inspection Training was organized on 2 days lectures and 3 days field training
to make it more practical training. And time for each team to announce the results
of the inspection was also set up, and contents of the training that the participants
can act on their own initiative was made.

* The purpose and significance of this training is to transfer knowledge, experience
and know-how possessed by JICA Expert Team to BMU through training so that BMU
can implement the same training continuously in the future. From this point of view,
the members of BMU lectured as much as possible, and JICA Expert Team took a
role to support them.

* In office training on April 16" and 17, On-site training on April 18t to 20th

Figures: Bridge Inspection Training (in office) 30
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2-2: BMU implements BMS training (Inventory Survey Training
and Bridge Inspection Training)

[Attendees]

Counterpart side: BMU 2 persons

JICA Expert Team side: 6 persons

Trainee Engineers: 10 persons,

RO & MU (Punjab North, Punjab South) : 9 persons
Total: 27 persons

Table: Activity and Lecturer

Date Topics and Activity Main Lecturer
Presentation — Introduction of BMS,Summary of training program Mr. Yukio Igo (JICA)

Anril Lecture — Basics of Bridge engineering Ms. Momina Rauf (JICA)

r

12”, Lecture — Bridge Inspection Manual Mr. Haruo Tomiyama (JICA)
Lecture — Bridege Inspection (Concrete structure) Mr. Sohaib Mansoor (BMU)
Test and Review — Bridege Enginnering and Inspection Mr. Haruo Tomiyama (JICA)
Lecture — Bridge Inspection (Others) Mr. Haruo Tomiyama (JICA)

April Lecture — Repair and strengthening Mr. Ghulam Murtaza Simair (BMU)
17" [Lecture — How to fill out Inspection Sheet Mr. Ghulam Murtaza Simair (BMU)
Test and Review — Repairs and Inspection Sheet Ms. Kayo Yonezawa (JICA)

. Site Inspection — Wah Garden PC Slab Girder Mr. Akio Mori (JICA)
April Evaluati a1 " Mr. Sohaib Mansoor (BMU)
18%" valuation and npu Mr. Ghulam Murtaza Simair (BMU)
Review Mr. Kenichi Tpmi (JICA)
. Site Inspection — Wah Garden RC Slab Girder Mr. Akio Mori (JICA)
April Evaluati Mr. Sohaib Mansoor (BMU)
19" valuation Mr. Ghulam Murtaza Simair (BMU)
Review Mr. Kenichi Tpmi (JICA)
Site Inspection — Brick Masonry and Concrete Box Culvert Mr. Akio Mori (JICA)
Aoril |Evaluati Mr. Sohaib Mansoor (BMU)
D:L valuation Mr. Ghulam Murtaza Simair (BMU)
20 Review Mr. Kenichi Tpmi (JICA)
Examination Mr. Haruo Tomiyama (JICA) 31
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2-2: BMU implements BMS training (Inventory Survey Training
and Bridge Inspection Training)

v

Figures: Bridge Inspection Training (Data input and Presentation) 32
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2-2: BMU implements BMS training (Inventory Survey Training
and Bridge Inspection Training)

Structural Mechanics Lecture

* A structural mechanics lecture was conducted in order to deepen the understanding
of important structural matters to pay attention to at the time of inspection.

* In office training on September 12t to 17th

[Attendees]
*Counterpart side: BMU 2 persons
*JICA Expert Team side: 2 persons
*Trainee Engineers: 8 persons
*Total: 12 persons

[Topics]
Times Date Topics
1t September 12™ AM |Flow of structure design / Calculation of reaction force
2nd September 13" PM |Calculation of section force
3rd September 14 PM |[|Geometrical moment of area / Geometrical moment of inertia / Neutral axis
4t September 17" AM |Calculation of stress level (Bending stress / Shearing stress)
5th September 17" PM |Influence of flexural rigidity / Elasticity and plasticity

Figures: Accompanying and guidance to the site work 33
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2-2: BMU implements BMS training (Inventory Survey Training
and Bridge Inspection Training)

1. What s flexural rigidity? 3. Elasticity and plasticiby

& What i Aeaural rigidity 7
i3 gy 8 30 3T ERIE PR Hig SOy G oo o § e with Tt the

® Transition of strain and streds distribution

ierading moeTiens sl fesaraly exprEioed by L1 Here. £ 5 Naang's mioehsbis [Fotubus of eastacity]. and
prarTartibeal sdeiverd ol Wl
P v Ebe s Ll ared 2 et

1 whem ing B harder material with the sare crons
larger £row wction i leta deformabl

hierm it noame Thape Hhat is nevh2ast 10 beeding defonmal
tionad area. The amaent that swpnees i Gfiouly bs |- Senmen

regans o the crom.
Increaving the cros

§55E,

Strain

Figures: Structural Mechanics Lecture 34
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RUELERER 2-3: Inventory Survey and Bridge Inspection on-the-job-
training (OJT) are implemented after BMS training.

Inventory Survey

Survey Team Maintenance Unit Trainee Engineers Contact Numbers

Safwan Naeem 03318727566
Ashar Tariq 03347721894

Tasmnto-3 S Shawez Hassan 03005093900
Imran 03127232007
Shahzeb Farooq 03235053321
Jawad Naeem 03455058505

TomniNG el Shahzeb Salim 03311160026
Akhunzada
Abdur Rehman 03415179869

Team No.3 RAWALPINDI Ubaid ot
Hussain Ahmed Abbas 03353688147

35
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acific
SRR 2-3: Inventory Survey and Bridge Inspection on-the-job-
training (OJT) are implemented after BMS training.
Task Name ‘ Bridges | Culverts ‘ Duration [Start Finish Predecessors
WAZIRABAD MAINTENANCE UNIT 2. | ss | ] [ | |
WZD-1: Narang Mandi More - Kala Shah Kaku (N5/M2 Interchange) 14 0 4days Fri3/2/18 Wed 3/7/18 18FS+1day |
WZD-2: Kala Shah Kaku (N5/M2 Interchange) - Muridke 12 " 4days Fri3/9/18 Wed 3/14/18 2F5+1 day
WZD-5: Gujranwala Bypass 4 13 2days Thu3/15/18 Fri3/16/18 3
9 | - WZD-8: Gujrat Bypass (End) - Lala musa 6 7 2days Mon 3/19/18 Tue 3/20/18 6
0 | > WZD-9: Lala musa - Kharian 14 4 4days Wed 3/21/18 Tue 3/27/18 9
BET e WZD-10: Kharian - Dina 1 2 3days Wed 3/28/18 Fri3/30/18 10
12 » WZD-11: Dina - Missa Kassowal 12 0 3days Mon4/2f18 Wed4/4/18 11
13 A RAWALPINDI MAINTENANCE UNIT 104 176
18 e RWD-5: Tarnol - Taxila 10 21 Sdays Thu2/22/18 Wed2/28/18
_26 i > RWD-13: Khunda More - Jand 3 22 3days Thud/5/18 Mon4/9/18 12
Resource | i | March 2018 ] ) . | April 2018 ;
Names 7 | Week 2 ; Week 3 ; Week 4 A | Weeks | Week & Week 7 . |Weeks
21]22123024125026]27028 1 12 31alsiel7]8]0l10l11]12|13]1a|15|16|17|18]10|20|21(22|23]2a1 25|26 (27128 (2003003111 |2 |3 |als 6|78 ]9 |10l11]42]
Team 1 Ems—mm— Tcam !
4
Team 1 Team 1
Team 1 Team 1
Team 1 T Team 1
Team 1 ’ Team 1
Team 1 e Team 1
Team 1 o Team 1
Team 1 —— {2
Team 1 | Js— Tcam 1
Copyright © Pacific Consultants Co., LTD.
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Yacific
Sl 2-3: Inventory Survey and Bridge Inspection on-the-job-
training (OJT) are implemented after BMS training.

37
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Yacific
Sl 2-3: Inventory Survey and Bridge Inspection on-the-job-
training (OJT) are implemented after BMS training.

Inventory Data Input
INVENTORY DATA ENTRY AT BMU OFFICE - NHA H/Q

TEAMS FULL DAYS (For Group) PART TIME (Only one TE)
-Mar-20
1-Mar-2018 i
Team No.1 8 Mar-2018 21-Mar-2018
28-Mar-2018
10-Apr-2018 5-Apr-2018
19-Mar-2018
28-Feb-2018
- 29-Mar-2018
e 12-Mar-2018
9-Apr-2018
11-Apr-2018
13-Mar-2018
27-Feb-2018
. 27-Mar-2018
Team No.3 6-Mar-2018 ar-201
2-Apr-2018
12-APr-2018 6-Apr-2018

38
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2-3: Inventory Survey and Bridge Inspection on-the-job-
training (OJT) are implemented after BMS training.

OJT of Bridge Inspection

* JICA Expert Team
confirmed and corrected
the results of inspection,
and commented on the
items to be corrected /
improved, urged the
understanding of BMU
and Trainee Engineers.
This work continued
through the exchange
with e-mail also during
the period when JICA
Expert Team was not in
Pakistan.

Pacific
Consultants

Team 01(Plan)

Date
03/05/2018 PN5S 1581 123 Rawalpindi PNSS 1581 1234 Rawalpindi
04/05/2018 PN5S 1581 [ 456 | Rawalpindi PN5SS 1581 5678 Rawalpindi
05/05/2018
06/05,2018 Holiday Holiday
07/05/2018 Data Entry at HQ Data Entry(Mo PC available)
08/05/2018 Data Entry at HQ Data Entry of Span 1.2 P-N5S5-1581
09/05/2018 P-N5N-1401+700 1 Wazirabad P-N5N-1401+700 1 Wazirabad
kil P-N5S—-1403+220 12 Wazirabad P-N5N-1420+200 12 Wazirabad
10/05/2018 P-N5S—1403+220 34 Wazirabad P-N5N-1421+400 12 Wazirabad
2 P—N5N-1419+600 1 Wazirsbad P-N5N-1419+600 1 Wazirabad
11/05/2018 P-N5N-1419+600 2 Wazirabad P-N5N-1419+600 2 Wazirabad
P-N5-1467+800 1.2 Wazirabad P-N5-1467+900 1.2 Wazirabad
12/05/2018 ;
13/05/2018 Hpliday
14/05/2018 P-N5-1467+800 345 Wazirabad P-N5-1467+900 345 Wazirabad
15/05/2018 P-N5-1467+800 6178 Wazirabad P-N5-1467+900 678 Wazirabad
16/05/2018 P-N5-1467+800 9.10 Wazirabad P-N5-1467+900 9.10 Wazirabad
P-N5N-1469+500 1 Wazirabad P-N5N-1469+500 1 Wazirabad
17/05/2018 P—N5N-1469+500 23 Wazirabad P-N5N-1469+500 23 Wazirabad
. P-N5S—1469+500 1 Wazirabad P-N55-1489+500 1 Wazirabad
18/05/2018 P-N5S—1469+500 23 Wazirabad P-N55-1469+500 23 Wazirabad
19/05/2018 :
20/05/2018 Holiday Holiday
A PNSN 1583 1 Rawalpindi N
21/05/2018 P_N5N-1503:200 12 Rawaloindi P-N5N-1592+200 1.2.3 Rawalpindi
22/05/2018 P-N5N-1593+200 345 Rawalpindi P-N5N-1592+200 458 Rawalpindi
23/05/2018 P-N5N-1593+200 678 Rawalpindi P-N5N-1592+200 789 Rawalpindi
24/05/2018 P-NGN-1593+200 910 Rawalpindi P-N5N-1592+200 10 Rawalpindi
P-N53-1606+950 1 Rawalpindi P-N55-1620+700 12 Rawalpindi
25/05/2018 P-N5S-1606+950 234 Rawalpindi P-N8(-66+300 1.2.3 Rawalpindi
26/05/2018 < :
27/05/2018 Holiday Holiday
28/05/2018 P-N55-1620+700 1.23 Rawalpindi P-NB0-107+100 1.2.3 Rawalpindi
29/05/2018 P-N5S—1623+300 1 Rawalpindi P-N55-1620+700 3
P-NB0-79+500 1.2 Rawalpindi P-N55-1581 )

i P-N80-78+500 34 Rawalpindi = & P
30/05/2018 P N30_107+10D 1 Rewalpindi P-N55-1581 1011 Rawalpindi
31/05/2018 P-NB0-107+100 23 Rawalpindi P-N55-1581 12 Rawalpindi
01/06/2018 Pedestrian Bridge 1 Rawalpindi P=N5-1573+500 1 Rawalpindi

Copyright © Pacific Consultants Co., LTD.

2-3: Inventory Survey and Bridge Inspection on-the-job-
training (OJT) are implemented after BMS training.
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Figures: Examples of corrected Inspection Sheet
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Sl 2-3: Inventory Survey and Bridge Inspection on-the-job-
training (OJT) are implemented after BMS training.

Figures: Accompanying and guidance to the site work

41
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SLSLERER 2-4: JICA Expert Team reviews the inspection results and
ability, and advises BMU to enhance their capacity.

TPeriodical Inspection] swuctuetyoe | grigge | 10| P-NSS-1606+950 (TEAM-03) | u":"wd o Numberof |, [ meecionoate | 31/05/2018
Inspection Report Sheet 1-3 ordge et e | NG Saton Bridge | Ve Spans nspector
. p— T e | A/GrmiTyoe smment | e | e/sorwairer | ewatnone | owoon
v Varies Abutment per
Inspection Summary oo e [Fowmamion | vorourmes | Fodsion | Notoetned Woserraner
Span Photo P Classified . .
) Member Damage Type caus Detail Investigation I nit anti Comment
o] oo bes geType [0 se etail Investigatio cvatimtion ob u Quantity ‘omments
oTen
A—— [1s cs Proper? ] Patching work should be done for Member 1&
i 1 [decksiab ling fbar 27,25, P s Jower | Selectsomething else. | 4 754 3\Uiichire madeof concete i plastering
[ 223 et Comments are necessary. Other has no CSR. should be done for the brickwork portion.
21
6, T
(5)spalling R-bar  [31,35, ? ncretre for structure repair
2| 1 |decksiab (S)spalling F-bar 22 [FOther Is Cs Proper? s (c\:m‘:‘::“‘“’ strueture repair | g 0.500
[P ooy Comments are necessary. R
35,
(6)water T R o Nomberar |, | epectonome | _33/052018
3| 1 [decksab \:EkigE,EMarexenc 16124, [0 B extending a down pipe m 1300 " o Spans epector
228 4/ Graviy Type Abatment | Type | o/solowellpier | aluation Date | _08/10/2018
7, pier
| . I—— Tis Cs Proper? S | — Lo Notoeines | " [ Foumtaion | ot oetes e Tener
corrosion 47,48, material ‘Ccmmem are necessary. oroduct (Cement Mortar) !
5
Ty
Bes foctstersotowss | Photo
o 1 fwan (5)Spalling,R-bar [2,9,8,6 i 5 Injecting with cement-based | 1,000 stigations No. Cause Comment
corrosion g product (Cement Mortar) . m
‘ p— Toamage Condiion]
(5)spalling,R-bar [ 60,61, ? Select something else. Patching with form:
6| 1 |parapet Blsate Saae [poter Is Ep Proper & [oter 8 1.260 |75 g
corrosion 4 Comments are necessary. Other has no CSR.
5253, soa0 | BOtRer
7| 2 |decksiab (Olspaling Roar | 6465, 1) her cd |puastering m2 0673 g Poor | [Basis of The Judgement]
corrosion 66,67,
6869
(6)Water
installing a down pipe in th 2 down pi ither side deck slabs
8 2 [decksiab leakage,effloresce | 70,71 |g)other B romesire | e 4.000 nm"pg“:{:i;::‘ erside decsiabs for T 1
uperstructu  drai amage Condtion
nce
No rust water but waWater leakage and efflorescence is
1 (5)spalling Rebar | 2> of L, o observed.
9 2 feomn corrosion 747 matria s astering m2 1625 el o Good comments
z A3 Water | T8asis of The udgement]
e dial measure i not necessary at early stage as no rust water
S)spalling R Is Ep Proper? Select something else. patching with fo feakage - [Reme
10 2 [parapet (spaline o3 78,79 [giother P Frop! e [oter 8 0,630 |7pcnne v forms is seen and s not estimated to progress il the next nspection.
rrost Comments are necessary. Other has no CSR.
T T T
T[Damage Condition]
There are partal/sectional deficiencies in the stone masonry.
N 26, onof
Is Cs Proper? 20,23,22,2 | material
1|o| cecksiab |os|2fc|c bar i
corrosion | | Comments are necessary. 1aiszs, [Basis of The Judgement]
Toamage Condtion]
Reinforcement i vsible at number of places and concrete has
spalled out,
Jspalling.R
1]c| decksiab fos|3fa]c “bar 31353032 glother Good comments
corrosion 2033 | poor | [Basis of The Judgement]
is corroded b serious. If it is eft without
treatment then further corrosion is expected which will damage
the whole member.
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Output3

Activities Acievement

Output 3: Bridge data of the model area is available with BMU at NHA headquarters
and bridge maintenance plan is prepared according to the data.

3-1: JICA Expert Team implements BIDB & BMS
Software Training for BMU.

3-2: BMU analyzes Bridge Inspection Data of the
model area included in database using BMS Completed in Nov 2018.
Software.

3-3: BMU prepares the annual bridge/culvert
maintenance plan including budget estimation
based on the analysis of registered data in Bridge
Inspection Database.

Completed in Aug 2018.

Completed in Nov 2018.

Copyright © Pacific Consultants Co., LTD.
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Sl 3-1: JICA Expert Team implements BIDB & BMS Software
Training for BMU.

1) BMS Software operation training
* In office training on August 9th

* Qutline explanation and Hands on operation training of BMS Software is
implemented

<Attendees>
(NHA)

* Counterpart side : BMU 3 persons, others 3 persons
(Jica)

* JICA Expert Team side . 3 persons
(Total)

* Total : 9 persons

Figures: BMS Software operation training

44
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Sl 3-1: JICA Expert Team implements BIDB & BMS Software
Training for BMU.

2) BMS Software operation training (Prioritization and Annual maintenance plan)
* In office training on November 6t

* Discussion about prioritization and formulation of the annual maintenance plan is
implemented, using BMS software.

<Attendees>

(NHA)

* Counterpart side : BMU 2 persons
(Jica)

* JICA Expert Team side : 3 persons . -
(Total) - -

* Total : 5 persons

Figures: BMS Software operation training
(Prioritization and Annual Maintenance Plan)

45
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Sl 3-1: JICA Expert Team implements BIDB & BMS Software
Training for BMU.

3) Additional training for system administration
* In office training on November 8t

* JICA Expert Team made the explanation and discussion about system administration,
such as system configuration, how to backup and so on.

<Attendees>
(NHA)

* Counterpart side : BMU 1 person, Computer Bureau 1 person
(Jica)

* JICA Expert Team side . 2 persons —
(Total)

* Total : 4 persons

Figures: Addition training for system administration
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Pacific
Sl 3-2: BMU analyzes Bridge Inspection Data of the model area
included in database using BMS Software.

Input inventory data by TEs
" Y

47
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3-2: BMU analyzes Bridge Inspection Data of the model area
included in database using BMS Software.

Biidgo Managarsa Bystam

I — |
T I ol S B W Bl ESI =M

—
= Y
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plan including budget estimation b
registered data in Bridge Inspectio

3-3: BMU prepares the annual bridge/culvert maintenance

ased on the analysis of
n Database.

@ Concept of Repair Priority
One of the main purpose of BMS Software is to
calculate the repair priority.

When setting the repair priority in bridges, we
consider "soundness of the bridge" and
"importance of the bridge" as indicators.
"Soundness of bridges" relates to provision of safe
transportation.

“Importance of bridges" relates to social losses in
case of troubles in traffic.

Based on the score evaluation and weighting for
each index/parameter such as the soundness of
bridges and the importance of bridges, we
calculate the comprehensive point for each

bridge.
Weighting for each index is made adjustable.

Priority Indexes in BMS Software

Soundness of bridge
( Soundness of bridge )

Evaluation of members
( Soundness of bridge )

Passage type
( Importance of bridge )

Maximum span length
( Importance of bridge )

Years of construction
( Deterioration of bridge )

Cause of damage
( Deterioration of bridge )

Characteristic of bridge
( Importance of bridge )

Road type

( Importance of bridge )

49
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registered data in Bridge Inspectio

3-3: BMU prepares the annual bridge/culvert maintenance
plan including budget estimation based on the analysis of

n Database.

Flexibility of Priority Calculation

Priority Score = Z ( [indexes weight] *

[score of each indexes] )

Bridge Management Syste

m User : System Admin [System Admin]
Data Maintenance
Inventory Data Priority Indexes

» Bridge Search

Bridge Management S

Data Maintenance

ystem User : System Admin [System
=)

Inventory Data Priority Parameter - Soundness of Bridge

» Bridge Search

»Map Default_01 v|| Load Add New Setiin hen Loaded Setting: Default_01
Latest Data Download
Y G = Latest Data Download
»Updated Data Approval  Loaded Setting: Default_01 pcates Deta Approval
5 o » af ata Approval
» Bridge Abolition 5 e
\Weight total is 100 = Bridge Aboliion Score Settings are 0 to 100
ns on
» Inspection List
1 Soundness of Bridge £ F Elrpeia 11
Repair Plan = Repair Plan
= Unit Price 2 Evaluation of Members Q:l- e 20
A nit Frice
» Priority Parameter =
» Priofity Calculation 3 Passage Type L sett 2 ?‘”g Za;a":::r 2l
» PrIOfT aiculation
CSV Download 4 Maximum Span Length s R Bowisad 41V 100
5Yearsof Consruction / [ 0 L sen
System Maintenance . . .
s & e * Score of each item in the

* Weight of each index can be
varied with flexibility.

indexes can also be varied with
flexibility.

A3-296
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acific 3-3: BMU prepares the annual bridge/culvert maintenance

Consultants

plan including budget estimation based on the analysis of
registered data in Bridge Inspection Database.
Priority Calculation Results

Priority Calculation provide “repair priority score” and “approximate cost”

= q back

EXheN Lo o * Repair priority score is calculated from

[ Crewawmeron, || mi inspection and inventory data.

19,338 Structures( 1 to 100) 11213
Reglonal Ma[ntenance Structure | Length | No.of | Width Soundness Latest Latest Repair Priority Cost

Office Type [mj Spans [m] Inspection | Repair Priority Hmechon Rank Rank [PKR]

PN5N-

13gg+30p CHEnaDRIVEr e pyniab North Wazirabad  Bridge 713.00 16 030 IV 13072018 g4040 | 0000 ?angm[

(TEAM-03) Bridge

PNES-

138+300 CNeMABRVEr  n5  pynjab North Wazirabad  Bridge 718.00 16 1030 IV 19072018 33330 | oooo Ep 6o7a783 |

(TEAM-03) g

P-N5- ’ : -

1573+50p  Fedestran N5  PuniabNorth Rawalpingi S9/SPecial 559 2 200 IV 260772018 73925 | o000 Ep 1676,556 |

(TEAM-01) ¢ ae

P-N5S-

1206 RajpuraBridge N5  PunjabNorth Wazirabad EBridge 28.80 3 1328 IV 2510802018 72146 | 0000 Es 146238 |

(TEAM 02)

Feahs g‘ﬂgfa’de“ N-5  PunjabNorth Rawalpingi Bridge 97.00 6 1550 IV 07072018 77951 | o000 Ep 2423310

P-NSN-

1323 KnayalFlv Over & PunjabNorth Wazirabad  Eridge 629.00 11 1060 NV 0502018 74750 | om0 Ep 2645085 |

(TEAM-02) =Y

P-NSN-

}%93%%%) Saime Nullah Pul N-5  Punjab North Wazirabad  Bridge 69.40 6 1550 IV 17/07/2018 74588 | 0000 Ep  Es | 2805004]

PNEN

1362 Gujrat N5  PunjabNorth Wazirabad Bridge 48.00 3 980 IV 13082018 70040 | o000 Es Pa3a ]|

(TEAM-02)

* Approximate cost is calculated from estimated countermeasure in
inspection and unit price of countermeasures (CSR)

dacific 3-3: BMU prepares the annual bridge/culvert maintenance
S plan including budget estimation based on the analysis of

_ registered data in Bridge Inspection Database.
_m_
Repair all deteriorated elements

Repair only deteriorations on main elements

Case 3 Repair only elements which has severe deterioration (Es, Ep and Cs)
20,000,000 100,000,000
18,000,000 90,000,000
16,000,000 80,000,000
14,000,000 70,000,000 =

_ H
é 12,000,000 60,000,000 +
" 8
S 10,000,000 50,000,000 T
o YU ,000, 1
T e k!
=3
£ 8,000,000 40,000,000 2
j=4
< 3
6,000,000 I P I 30,000,000 <
4,000,000 - l 20,000,000
p—=E
2,000,000 i l I 10,000,000
|| || | | 1| || || || || || ||
1 2 3 4 5 6 7 8 9

Passed Year

B Al s Only Main elmt  mmmm Only Es+Ep+Cs All Only Main elmt Only Es+Ep+Cs
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3-Vision for BMS by NHA
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Schedule

V'

BModel Area (jurisdiction of Rawalpindi MU and Wazirabad MU)
mOJT of Inventory Survey in the model area
mBridge Inspection Training (April 16-April 20)
mOJT of Bridge Inspection with typical 36 bridges + 5 culverts
WBMS Software Training (August and November)
mDraft AMP for bridge/culvert repair in the model area
———————————— present ----------------------—-
B Terminal evaluation (January 2019)
------------ beyond project ---------------
mExtend to national-wide (other than the model area)
mInventory Survey of all bridges and culverts
mBridge Inspection at least once in 5 years

(all bridges and culverts > 2.0m)

During BMS Project

Copyright © Pacific Consultants Co., LTD.
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Consultants I m po rta nt ASS U m ptl O n

“Changes of Risks and Actions for Mitigation” in JCC-5

[Important Assumption in Activities]

WBMS is continuously in use by NHA for preparation of
bridge maintenance plan.

EBMU (Bridge Management Unit) is established in NHA
headquarters.

MBMS organization is gradually established in NHA, who
will implement BMS in a sustainable manner.

[Important Assumption in Outputs]

BNHA arranges adequate human resources for BMS
implementation.

mNHA allocates enough budget to maintain and repair
prioritized bridges in the annual maintenance plan.

55
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GETN \NHA Strategies

Timeline Concept

Term Short Medium Long
: Dec 2018 — Feb 2020 Dec 2018 — May 2022 Jun 2022 -
Duration
15 months 42 months permanent

Target | Inventory Survey (6RO) Inventory Survey (6RO) Bridge Inspection

Bridge Inspection (all) (once in 5 years)
Workforce 12 Trainee Engineers 12 Trainee Engineers 12 TEs
Outsource (Consultants) Outsource

56
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BMU will take charge of below procedures in
Short-Term for Outsource implementation in
Medium-Term.

BTOR (Terms of Reference)
mQualification

BRFP (Request for Proposal)
BAward the contract

mBMS Training

57
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R Roles and Responsibilities

WBMS organization and adequate human resources in a sustainable
manner.

[JICA]
BMonitoring BMS progress and BMU activities.

[JICA Expert Team]
mProject Completion Report & Terminal Evaluation in January 2019.

[BMU]
BSeminar to disseminate BMS concept to inside/outside NHA.
mBrochure and NHA web portal.

mOutsource
58

Copyright © Pacific Consultants Co., LTD.

A3-300



BRIDGE MANAGEMENT SYSTEM (BMS)

1. Establishment of Bridge Management Unit (BMU).
2. BMS Related Activities In NHA.

3. Standardization / Authentication of BMS
Operations In NHA.

4. NHA’s Future Plan for BMS Implementation.

5. Annual Maintenance Plan (AMP)

59

1. ESTABLISHMENT OF BMU

BNHA established Bridge Management Unit (BMU) in
December 2017.

BIn December 2017, 3X Deputy Directors were posted in
BMU from other sections of NHA.

BBMU started its working in January 2018.

BIn July 2018, One (1) Assistant Director (MIS) was also
assigned to BMU for establishment of Database Server and
related activities.

BIn January 2018, 10X Trainee Engineers were hired for
carrying out Bridge Inventory surveys and Inspections.
Their appointment is for 1 year initially.

60
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2. BMS Related Activities in NHA:

 TRAININGS:
wInventory Survey:

—In February 2018, BMU along with JICA Experts conducted
Inventory Survey Training for newly hired 10X Trainee Engineers
and NHA’s officers with Inspectors of Rawalpindi & Wazirabad
maintenance units at NHA-HQ and on site.

++Bridge Inspection:

* In April 2018, BMU along with JICA Experts conducted for trainees
and officers of all Maintenance Units from Punjab (North) and
Punjab (South) at NHA- HQ, HRTC and on Site.

%Structural Mechanics:

« JICA Experts conducted Structural Mechanics training for BMU
and Trainees in September 2018.

+BIDB and BMS Software Operation:
* By JICA Expert Team in August 2018 for BMU.
+BMS Software Prioritization:
* By JICA Expert Team in November 2018 for BMU.
% System Administration:
* By JICA Expert Team in November 2018 for IT Eéilgineer (BMU).

2. BMS Related Activities in NHA:

B Bridge Inventory and Inspection Surveys:

* Inventory Survey was conducted by the Trainee Engineers in the
Model Area (Rawalpindi and Wazirabad Maintenance Units) in the
month of April 2018. Inventory survey data of 200 Bridges and &
263 Culverts was entered in the BIDB software and assessed.

* Bridge Inspection was carried out in the model area for the
representative structures [41 Nos, 36 Bridges & 5 Culverts] in the
Months of May and June 2018. The structures were selected in
such a way to cover almost all types of structures that exist on
NHA network.

* Inventory Survey has been started in the Lahore Maintenance Unit
in end of November 2018, and is in progress to date. So far 45
Bridges and 100 Culverts have been inventoried.

« BMU is finalizing a short term, mid term and long term plan for the
inventory and inspection survey of all the structures on NHA

network. 62

A3-302



3. Standardization Authentication of BMS
Operations in NHA:

* The manuals related to BMS operations were developed by the
JICA expert team, which were than revised and finalized by
BMU. Those manuals include, Bridge Inspection Manual, Bridge
Repair Manual, BIDB Manual.

«An SOP (Standard Operating Procedure) document was
developed by the BMU for standardization of all BMS activities in
NHA.

* All such documents have forwarded for soliciting approval of
NHA - Executive Board and it is expected that same will be
approved in due course of time.

* It is expected that after approval of all such related documents
from NHA - Executive Board, BMS operations and activities will
be streamlined and necessary resources will be allocated to the

whole operation on the entire NHA network.
63

4. NHA’s Future Plan for BMS Implementation:

BNHA has faced a lot of problems since its beginning, one of
which is shortage of technically trained manpower. Keeping
in view the implementation of subject project (BMS) it is
imperative that such problems are tackled in such a way that
current operations are not derailed and goal of capacity
building is achieved. Keeping in view the conundrums, short,
medium and long term plans are prepared.
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ACHIEVEMENTS

65

ACHIEVEMENTS
m Regional Office/Maintenance Unit

A  PUNJAB NORTH REGION (INVENTORY SURVEY)

1 Rawalpindi Maintenance Unit 74 155

2  Wazirabad Maintenance Unit 126 108

3 Lahore Maintenance Unit [in progress] 45 100
TOTAL 245 363

B INSPECTION IN MODEL AREA

Rawalpindi Maintenance Unit 25 5
2 Wazirabad Maintenance Unit 11 o
TOTAL 36 5
* Resources: 12X Trainee Engineers [4 Teams]
* Time Period: 3 Months [Mar-Apr 2018, June-Jul 2018, Nov 2018]
66
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SHORT TERM PLAN
[Dec-2018 - Feb 2020]

+»» Completion of Inventory Survey of six (6) Regional Offices;
* Resources: 12X Trainee Engineers [4 Teams]
* Time Period: 15 Months [Dec 2018 — Feb 2020]

Punjab North [Lahore MU only]

2 Punjab South 446 2141
3 Khyber Pakhtunkhwa 520 1571
4 Sindh North 170 1535
5 Sindh South 304 1001
6 Muzaffarabad 98 235

TOTAL 1,615 6,724

MEDIUM TERM PLAN

[Dec-2018 - May 2022]
*»*Procurement of Consultants for Inventory Survey in 3X Regional Offices

and Inspection in 11X Regional Offices

" Time Period: 6 Months [Dec 2018 — May 2019]
‘ . .
+* Consultants Training by BMU
* Time Period: 2 Months [June—July 2019]
Sr Tasks ACt'V_'ty Finish Date ilimellines
Duration Dec-18 | Jan-19 | Feb-19 | Mar-19 | Apr-19 | May-19
T
1 |Preparation of TOR 14 17-Dec-18 |
2 |Advertisement of EOI [Newspaper and Website] 4 21-Dec-18 : | |
3 [Receiving Response on EOI 15 05-Jan-19 : |
: . ;. . gl T
4 EOI Evallfatlon/FlnaIlzatlon of Shortlisting & RFP 21 26-Jan19 : e
preparation i
5 |Invite proposals by issuing RFP 4 30-Jan-19 : | |
T
6 |Pre-Proposal Meeting 7 06-Feb-19 ! |
7 |Submission oof Technical and Fi IPr 10 16-Feb-19 | | —
8 |Evaluation of Technical Proposals 15 03-Mar-19 : |
]
9 |Opening of Financial Proposals 1 04-Mar-19 ! 1
luati e 1P f i liatior ]
10|E of Fi Prop and F 1 of 14 18-Mar-19 | 1 fr—
Ranking !
11 |Invitation of the first ranked consultant for Negotiations 4 22-Mar-19 | | | |
T
12 |Finalization of negotiations 7 29-Mar-19 : ||
13 |Approval From Chairman NHA/Executive Board 21 19-Apr-19 i |
14 |Uploaded on PPRA Website 10 29-Apr-19 : | |
T
15 |Letter of Acceptence +Contract Signing 10 08-May-19 : |
\vjo)




MEDIUM TERM PLAN

* Resources: 12X Trainee Engineers + Consultants

* Time Period: TE’s [Mar-2020 to Dec-2021], Conslt [Aug-2019 to Dec 2021]
B T T —
1 Punjab North TE’s TE’s
2 Punjab South Consultants Consultants
3 Muzaffarabad Conducted already by TE's in Consultants Consultants
Short-Term Plan
4 Sindh North (Sukkur) Consultants Consultants
5 Sindh South (Karachi) Consultants Consultants
6 Kyber Pakhtunkhwa Consultants Consultants
7 Northern Areas TE’s TE’s Consultants Consultants
8 Gilgit - Baltistan TE’s TE’s Consultants Consultants
9 Balochistan North (Quetta) Consultant Consultants Consultants Consultants
10 Balochistan South (Khuzdar) Consultants Consultants Consultants Consultants
11  Balochistan West (Makran) Consultants Consultants Consultants Consultants
12 Motorways (Kalar Kahar) TE’s TE’s Consultants Consultants
Trainee Engineers 792 2928 332 27
Consultants 1,743 5,104 4,073 2,153

LONG TERM PLAN

¢ Inspection of 20% bridges and culverts in all regional offices
annually
* Procurement for outsourcing Inspection
* Field Inspection & Data Entry (BIDB)
* Collection of data from field office by BMU at NHA-H/Q
¢ BMS Prioritization
* Uploading of Inspection data from BIDB to BMS
* Review and Approval of the data by BMU
* Prioritization of the structures
+** Annual Maintenance Plan (AMP)
¢ Repair Works
* Procurement for Repair Works
* Execution of Repair Works
¢ Re-Inspection after execution of repair works
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LONG TERM
BRIDGE MANAGEMENT CYCLE

1.PERIODICAL q
INSPECTION 2. BMS

PRIORITIZATION
(20 %)
5 YEARS

3. ANNUAL
5. RE-INSPECTION MAINTENANCE

PLAN (AMP)

4. REPAIR
WORKS

Annual Maintenance
Plan (AMP)
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S. Draft Annual Maintenance Plan (Structures):

The detailed inspection in the model area has been carried out and after it
is established that an amount of 86.72 Million will be required for complete
repair of all inspected bridges in the model area. It is understandable that it
will be difficult to achieve complete budget for all the repairs in one year,

therefore some planning calculations have been done in order to propose a

draft maintenance plan.

% Sample 1:

+ It is established that if all the repairs are to take place in the cycle of 5
years an allocation of about 17.34 Million will be required for the model
area only. That will be possible if an overall budget allocation for the
entire NHA Network is available in the Annual Maintenance Plan.

% Sample 2:

* In view of above a second calculation is prepared on the basis of 9 year
repair cycle, which will require an allocation of a realistic 9.66 million for
the model area and an allocation of 1400 Million for the entire NHA
network.

< Sample 3 & 4:

+ Sample three has been prepared for calculation of budget requirement for
repair of most critical elements and for repair of Ep, Es, & Cs classified
evaluations respectively.
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S. Draft Annual Maintenance Plan (Structures):

* These calculations can be customized and tailored according to a varying
degree of situations and requirements.

* A graph showing different calculations is given here as an example.
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Annual Cost [PKR]
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