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Executive Summary

Infrastructure is a central pillar for sustainable and resilient development. Physical
infrastructure assets provide a means for delivering essential services and play an important
role in enhancing and protecting the lives and livelihoods of people and for the developing
economy to thrive in Bangladesh.

The Local Government Engineering Department (LGED) under the Ministry of Local
Government, Rural Development & Cooperatives is responsible for planning, developing,
maintaining and managing local level rural roads, urban and small-scale water resources
infrastructure nationwide. LGED recognizes that it is essential to manage assets to sustainably
deliver appropriate levels of services to the community and to meet the expectations and
needs of the present and future generations.

LGED’s strong commitment to fulfilling this responsibility is evidenced by the development of
an integrated, interdisciplinary Asset Management System (AMS). Asset Management (AM)
provides a new lens through which LGED can refocus strategies and resources to deliver
sustainable long-term value and performance from the local level infrastructure assets.

The Asset Management Plan (AMP) is a key component of the AMS and aims to specify the
detailed activities, resources, responsibilities, timescales and risks for achieving the specified
AM Objectives for a specified asset class.

This AMP applies to LGED’s road asset portfolio and all the actions, plans and activities across
the asset lifecycle including planning, creation and/or acquisition, operation, maintenance,
renewal and disposal. The AMP is a ‘live’ document and it will evolve over time as the
organisation tests, implements and improves the asset management practices.

This document aims to:

Set out the operating context, governance, scope, and range of activities intended to achieve
the agreed performance and levels of service to meet demand(s);

Ensure ‘line of sight’ from strategic objectives identified in the AM Policy, and Strategic Asset
Management Plan (SAMP) through to implementation of lifecycle activities across LGED’s
road asset portfolio;

Demonstrate a transparent match to the context of the levels of service to be delivered, and
the nominated asset management and related discipline standards;

Identify key resources required, as well as roles and responsibilities, to ensure this plan is
implemented; and

Outline necessary development of asset management practices improvement opportunities
for LGED when managing its road assets and delivering services.
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Terminology

Glossary of terms

Definition

Asset Management

Asset management (AM) is the coordinated activity of an organisation to
unlock the value of its assets. It involves the balancing of costs,
opportunities and risks against the desired performance of assets, to
achieve the organisational benefits.

Asset Management System

An asset management system is a set of interrelated and interacting
elements of an organization, whose function is to establish the asset
management policy and asset management objectives, and the processes
needed to achieve those objectives.

Asset Valuation

An organisation’s process for defining and capturing ‘as built’, maintenance
and renewal unit costs and the methods used by an organisation for the
valuation and depreciation of assets. This includes ensuring that the quality
of financial information is appropriate for the financial reporting framework
of the organisation.

Backlog

The monetary value of work required to close the gap between current
performance provided by an asset and the required performance.

Asset Condition

Asset condition is a measure of the health of an asset. Asset Condition is a
key parameter in determining remaining useful life, and can be used to
predict how long it will be before an asset needs to be repaired, renewed or
replaced. Asset condition is also an indicator of how well it is able to
perform its function

A measure of the number of occurrences based on time.

Frequency
Gross Replacement Costs
GRC ;
A source of potential harm
Hazard P
The asset inventory or registry is a database of all assets within an asset
Inventory group or service for which the asset management plan is being developed.

Key Performance Indicator (KPI)

A quantifiable measure used to evaluate the success of an organisation or
of a particular activity in which it engages.

Level of Service (LoS)

Parameters, or combination of parameters, which reflect social, political,
environmental and economic outcomes that the organisation delivers.

Lifecycle Plan

The document output from the process of maintaining an asset from
construction to disposal and predicting future performance of an asset or
group of assets, based on investment scenarios and maintenance
strategies.

LGED

Local Government Engineering Department

Maintenance

Maintenance describes the management, control, execution and quality of
those activities which will reasonably ensure that design levels of
availability and performance of assets are achieved in order to meet
business objectives.
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Terminology Definition

. Observing the status of a system, process or activity.
Monitoring & ¥ P ¥

Measurable result.
Performance

A direct or indirect, financial or non-financial evaluation of the performance
of an organisation’s asset, asset management or asset management

Performance Measure
system.

SAMP Strategic Asset Management Plan

Risk Chance of something happening that will impact on objectives.

. The process of risk identification, risk analysis and risk evaluation.
Risk Assessment

A process of determining risks that could potentially prevent an
Risk Identification organisation from achieving its objectives.

A coordinated set of activities and methods used to monitor and control
the many unplanned events that can affect an organisation’s ability to
achieve its objectives. It includes the identification, assessment,

Risk Management prioritisation and treatment of risks to reduce, monitor, and control the
probability and/or consequence of unwanted events or to maximise the
realisation of opportunities.

A systematic reduction in the extent of exposure to a risk and/or the
Risk mitigation likelihood of its occurrence.

RSDMS Road and Structure Database Management System of LGED

An action that may be taken to manage a risk. Terminate (Risk avoidance),
Treatment Option Treat (risk reduction), Tolerate (Acceptance; Take advantage (opportunity)

Lifecycle Cost (LC) or Whole Life The total cost of ownership over the life of an asset.
Cost (WLC)
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Background

Bangladesh has a total length of approximately 375,715 kms of roads. This road network
consists of six categories: National Highways, Regional Highways, Zila Roads, Upazila Roads,
Union Roads and Village Roads. The Local Government Engineering Department (LGED)
manages Upazila Roads, Union Roads and Village Roads totalling over 353,352 kms in length
and representing about 94% of the country’s road network. The Roads and Highways
Department (RHD) manages the remaining 22,363 kms of road representing 6% of the
network comprising National Highways, Regional Highways, and Zila Roads.

Table 1: Road classification, Definition, length and jurisdiction

Classification Definition

National Highways Highways connecting National capital with 3,944 RHD
Divisional HQ's /seaports / land ports / Asian
Highway.
4,883
Regional Highways Highways connecting District HQ's / main river / RHD

land ports / with each other not connected by
National Highways.

Zila Roads Roads connecting District HQ's with Upazila HQs / 13,536 RHD
connecting one Upazila HQ to another Upazila HQ
by a single main connection with National/Regional
Highway, through shortest distance/route

Total road length under RHD 22,363* RHD

Upazila Roads Roads connecting Upazila HQ/s with Growth 36,876 LGED
Centre/s or one Growth Centre with another
Growth Centre by a single main connection or
connecting Growth Centre to Higher Road System
through shortest distance/route.

Union Roads Roads connecting union HQ/s with Upazila HQs, 41,781 LGED
Growth Centres or local markets or with each
other.

Village Roads TYPE A: Roads connecting Villages with Union HQs, | 128,540 (A) LGED

local markets, farms and ghats or with each other.
146,155 (B)

TYPE B: Roads within a Village.

Total road length under LGED 353,352 LGED
*Source: https://www.rhd.qov.bd/RoadDatabase/default.asp - December 2020

1 Source: LGED website Road Database Accessed December 2020, http://oldweb.lged.gov.bd/ViewRoad2.aspx
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The majority of the people of Bangladesh still live in rural in areas. The rural road network
connects villages, unions, Upazila, zilas, important market centres and national road
networks. LGED’s role in managing the rural road network and associated infrastructure and
providing connectivity for communities to cities, education, employment and trade is crucial
for continued improvement of Bangladesh’s economic development, environmental and
social sustainability.

LGED spends considerable resources on the planning, construction, development and
maintenance of rural roads. This Asset Management Plan for Roads (AMP) has been
developed in line with LGED’s commitment to transition to a consistent, structured and
holistic Asset Management approach.

The intent of this Asset Management Plan (AMP) includes:

e Facilitate an improved awareness of current practices, challenges, constraints and
opportunities to improve the whole-of-lifecycle management of rural roads and
associated infrastructure;

e Identify and document the activities, resources, responsibilities, processes and
timeframes of asset management activities relative to the lifecycle management and
performance of rural road assets;

e Enable knowledgeable evolution from the current situation through a considered
improvement process which identifies short-, medium- and longer-term actions;

® Provide a link from LGED’s Asset Management Policy, Strategic Asset Management
Plan demonstrating how operational activities contribute to achieving LGED’s AM
Objectives; and

e |Improved coordination, integration and adoption of a consistent, unified and whole
of LGED approach in line with the international standards for Asset Management 1SO
55001.

This AMP has been developed in collaboration with UNOPS technical advisory team and
LGED’s Asset Management Committee (AMC) and the AMP Working Group. In the
development of this AMP, LGED’s AMC has:

e Coordinated a formal review in the structure, adequacy and effectiveness of this plan;
e Liaised with technical experts, engineers and key stakeholders within LGED; and
o Designated responsibilities and agreed asset management improvement initiatives.

This document is regarded as a live document, defined by its version date.
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1. Introduction

1.1 Scope and Objectives

This Asset Management Plan (AMP) relates only to the assets in the Road asset class, listed in
Section 3.1 and for which the Local Government Engineering Department (LGED) is
responsible. It applies to LGED’s road asset portfolio and applies to all activities across the
asset’s lifecycle including planning, creation and/or acquisition, operation, maintenance,
renewal and disposal.

The objectives of this AMP are to:

o Define levels of service and a performance management framework for different
categories of roads;
Establish an efficient and effective operational lifecycle management plan;
Deliver consistency in AMPs across infrastructure disciplines by taking an integrated
lifecycle approach to develop cost-effective management practice for long-term that
meet the defined level of service;

e Define the information and analysis requirements required to justify longer term
funding requirements;

e Embody the guiding principles of LGED’s AM Policy and demonstrate alignment and
integration with LGED’s AM Objectives and AM Framework;

® Provide a baseline of current work program for the subject assets, including allocated
budgets and service level requirements; and

e |dentify and assess key risks with appropriate risk management actions.

This inaugural AMP documents current asset management practices and will assist in guiding
improvements to LGED’s Asset Management (AM) approach in the short, medium and long
term as outlined in Section: 11.0. It is a ‘live’ document and will evolve over time as LGED
develops, tests and implements improved AM practices.

Where data is required but is not readily available, findings are supplemented by
organisational experience, judgement and assumptions. These areas require further
investigation and validation.

1.2 Relevant Documents

This document should be read in conjunction with the following documents:

LGED Asset Management Policy 2019;

LGED Strategic Asset Management Plan 2020;

LGED Asset Information Strategy 2020;

LGED Professional Development Strategy for LGED Asset Management System 2019;
LGED Capability Building Plan for LGED Asset Management System 2020;

LGED Rural Road and Bridge Maintenance Policy 2013;

Draft Road Design and Pavement Standards of LGED 2020;
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e Road Design Standard (Rural Road) 2005; and
e LGED Training Manual on Road Maintenance Management 2008.

1.3 Implementation and Development

This is the first AMP prepared by LGED and as the inaugural version is intended as a ‘live’
document. The AMP will progressively evolve, improve and mature as the AMS and associated
support elements such as people, processes, available technologies are developed as
‘business as usual’. With increasing maturity, it can be expected that the AMP will
progressively move from a top-down or network level view to a more advanced perspective
encompassing much more detailed granularity and knowledge relating to the asset class, as
shown in Figure 1 below.

Strategic

Early A_MPS . +  Aligned with AMP Policy and SAMP

Analysis applied at = Aligning Levels of Service with strategic objectives
‘system’ or ‘network” = Agree performance targets

TOP DOWN level . Establish context and framework for risk management

System/ Tactical
Network . Implementing key AM practices of life cycle planning,
Knowledge performance management, risk management, continuous

Intermediate AMPs review and improvement
. Provision of information to support decisicn making

Mixture of both
Operational

Delivery of warks programs
Advanced AMPs *  Measure performance

) . Informed decision making evidencing reliable data
Analysis applied Demand analysis informing long term investment planning
at asset and/or = Continuous review and improvement

Asset/Component Data component level. +  Whole of life cycle costing

BOTTOM UP

Figure 1: Maturity levels of AMPs; Source: after IIMM (2015)

Improvements to enhance LGED’s development of this AMP are identified throughout the
document and have been classified as “Further Actions/Opportunities in Section 11” for
immediate/ short-term resolution or mid to longer term development and implementation.

1.4 Review

This AMP will be reviewed annually or as needed for the first three years in order to refine
and adapt the AMP through an iterative process. This review is centred around achieving a
satisfactory level of quality and achievability. Review intervals will be re-evaluated after 3
years, and the frequency could be increased in response to changing business needs,
constraints, environmental, political or technological changes.

LGED’s Asset Management Committee (AMC) will play the key role for the development and
implementation of this AMP and for being appropriate, accurate and achievable. The AMC
shall ensure that this document is reviewed and updated as necessary. Continual review and
improvement of the AMP will be achieved in collaboration with key stakeholders within LGED.
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2. Asset Management Context

LGED will effectively and efficiently manage local infrastructure through a comprehensive
Asset Management System (AMS). The AMS will provide a structured, long-term approach to
lifecycle management of local level infrastructure to deliver improvements in financial, social,
economic and environmental performance. LGED’s AMS provides a strategic and systematic
process of operating, maintaining, and improving infrastructure assets, with a focus on both
engineering and economic analysis based upon information, to identify a structured sequence
of maintenance, repair and replacement actions that will achieve and sustain a desired state
of good repair over the lifecycle of the assets at minimum practicable cost.

Key components of the AMS which ensure a clear line of sight are:

Asset Management Policy;
Strategic Asset Management Plan (SAMP), including Asset Management Obijectives,
and

e Asset Management Plan - this document.

Orgamsahonal Strategic Plan Set Organizational Vision, Mission and Objectives

The principles and mandated requirements for asset management

Sesat Management el derived from the organisational strategic plan

How organisational objectives will be converted to AM objectives,

A B R L A AT L A the approach to developing AMPs, role of the AMS

il

Describes the activities, resources and timescales required for an
asset, or group of assets to achieve the AM objectives

. o Undertaking the life cycle activities to plan, acquire, manage,
Mt sslba it maintain and dispose of assets

Figure 2: Policy, SAMP, and AMPs Line of Sight, after ISO 55000

Asset Management Plan (AMP)

2.1 Asset Management Policy

LGED’s Asset Management Policy (2019) provides the first stage of ‘line of sight’ between
LGED’s organisational mission, vision, and LGED’s AM objectives and infrastructure asset
interventions. LGED’s Asset Management Policy Statement is as follows:

‘LGED is committed to sustainable asset management, complying with all legislative and regulatory
requirements, to contribute to improved resilience and delivering services to current and future
generations by managing risk, optimising performance and managing expenditure on infrastructure
assets throughout the whole of asset lifecycle.”

2 LGED Asset Management Policy (2019)
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2.3 Asset Management Objectives

It is the intention that the LGED’s Asset Management principles and objectives, presented in
the SAMP are translated through this AMP into the below practices:

Empower LGED to start proactively managing their assets;

Asset management decisions to complement strategic planning objectives;
Asset management decisions adopt risk-based maintenance approaches where
appropriate;

Provide justification for future investment and manage level of service for assets;
Ensure road networks are managed at optimum cost over the longer term;
Provide a platform for innovation and development of asset management good

practice; and
Establish accountability for asset condition and performance.

It is recognised that this AMP outlines several Asset Management practices, some of which
are not currently being practiced, others adopted disparately and others which are applied to
specific projects only.

A consolidated list of actions and recommendations to guide LGED’s development and
improvement of AM practices is provided in “Section 11: Further Actions/Opportunities”.

®
®
@
(&

Asset Management SAMP Asset Management AMP
Guiding Principles Objectives

Supporting economic and Implement

socio-economic activity

Adopt

Sustainable environmental

practice Understand

Enhanced equal empowerment

Deliver

of men and women

Prioritise

Resilient Infrastructure and
Disaster Response

Integrate Equality

Generate Data

Climate Change

Promote

Figure 3: AM Guiding principles, objectives, and practices

Asset Management
Practices
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3. Roads Assets Portfolio

Bangladesh’s rural roads network for which LGED is responsible consists of a portfolio of a
wide variety of physical assets. The most significant assets on the network, in terms of their
cost and extent, are pavements and bridges. However, many other associated and
interconnected assets also support delivery of transport and mobility services. This section
presents an overview of the current knowledge of LGED’s Rural Road portfolio that is provided
by available asset data and aggregated information.

3.1 Roads Assets Definition

In November 2003, the Government made a change to the earlier road classification system
and delineated the ownership/responsibility of each category of roads for their improvement
and maintenance. (Bangladesh Gazette Volume-l, dated 6" November 2003). The new
definition classifies rural roads into three types: Upazila Road, Union Road and Village Roads
(Type A and Type B). According to their definitions, all rural roads are officially categorised
into one of these road types.

The rural road categories and definitions for which LGED is responsible for and are within the
scope of this AMP are tabled below. Table 2:

Table 2: Rural Road network classification and definitions

Roads connecting Upazila HQ/s with Growth Centre/s or one Growth Centre with

Upazila Road . . . .

(UpZR) another Growth Centre by a single main connection or connecting Growth Centre
to Higher Road System, through shortest distance/route.

Union Road . . . .

(UNR) Roads connecting union HQ/s with Upazila HQs, Growth Centres or local markets
or with each other.
TYPE A: Roads connecting Villages with Union HQs, local markets, farms and ghats

Village Road or with each other.

(VR)

TYPE B: Roads within a Village.

3.1.1 Roads Asset Hierarchy

Infrastructure assets generally have a hierarchical relationship that cascades down from a
network level to assets and their components. An asset hierarchy provides a framework to
structure and store asset data. The asset hierarchy provides a common structure and
terminology for use across LGED. By adopting an appropriate asset hierarchy and minimum
level of componentization for road infrastructure assets, LGED seeks to realise the following
organizational benefits:

e Improved data integration;
® Increased reporting efficiencies;
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e Improved availability and greater confidence in asset-related data aggregation and
analysis to inform forward planning processes;
Greater transparency and evidence for financial asset valuation; and
Improved data analytics for asset performance monitoring, reporting and decision
making.

The following asset classification structure outlines the asset hierarchy for LGED’s road
infrastructure and generally aligns with the Austroads minimum Levels of Componentization
for Road Infrastructure Assets - Guideline (Research Report Ref AP-R577-18).

Table 3: LGED’s rural roads asset hierarchy

Rural Road Upazila Road Pavement ® Flexible e Surfacing
Infrastructure e Rigid ® Asphalt Base
Union Road e HBB (Herring e Base
Bone Bond) ® Sub-base
Village Road- e WBM (Water e Improved
Type A Bound subgrade
Macadam)
Village Road- e Uni-Block
Type B Earthen
Embankment e Earthworks
Road Safety ® Intersection ® Regulatory/Man
Platform datory
e Median Strip e Warning/Precaut
e Roundabout ionary
e Speed Breaker o Informative
® Rumble Strip
e Level-crossing
Gate
e Studs
e Traffic Signs
Side Drains e Masonry Brick
® Reinforced
Cement Concrete
e ‘V'-Drain
e ‘L’-Drain
Roadside Hard Shoulder e Blacktopped
Hard Shoulder
e WBM
e HBB
e Uni-Block
e CCBlock
e \Verge e Earthen
e Trees e Timber
e  Fruity
e Herbal
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e Slope Protection o Turfing
e Gunny Bag Rip-
rap
e Gabion

® Masonry Brick
and Pre-cast RCC
Post

e RCC Plate and
Post

e CCBlock
Mattress

e RCCRetaining
wall

® Bio-Engineering
Slope Protection

e Road Barriers e Guide post
e New Jersey
Barrier
e Sight Rail
e Guardrail

® Crush barrier

3.2 Road Asset Data Management System

Effective asset management planning and decision making requires consideration and
knowledge of an asset such as its condition, inventory and its use. This entails the collection
and maintenance of asset data that can assist asset managers to assess, analyse and report
on performance and progress. Good asset data is the foundation on which asset management
processes are built. The availability of appropriate asset data allows all staff involved in the
process to obtain an overall view and to apply a consistent management approach.

Using data for asset management activities and to form the basis for sound decision making,
generally involves a data management system with inherent processes and direction for the
definition, collection, management, reporting and overall governance of asset information.

Information associated with the management of road infrastructure assets can be wide and
varied and is generally associated with addressing financial, technical, safety and Level of
Service needs.

Asset data is required to enable the following asset management processes to be undertaken:

Effective monitoring of and reporting on the performance of the rural road network;
Assessment of the expected lifespan of individual assets or asset components;
Assessment of current and development of future Level of Service (LoS);
Assessment of current and development of future performance indicators;
Development of future maintenance scenarios;

Identification of future investment strategies;

Development of short, medium and long-term forward works programmes;
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e Development of budget requirements that will inform future work programmes; and
e Valuation assessments for each of the assets and the calculation of how they have
depreciated in value since they were created.

These processes will support and enable informed and cost-effective management decisions
to be made and will contribute to the effective management of risk.

3.2.1 Current Practice

Asset data for all Upazila Roads, Union Roads and Village Roads under LGED is managed
through a database called Road and Structure Database Management System Version 8
(RSDMS-VIII). The RSDMS is accessible in each Upazila, District and in the Road Maintenance
and Road Safety Unit (RMRSU) at LGED headquarters, Dhaka.

Currently LGED uses desktop version computer-based software Road and Structure Database
Management System (RSDMS) to manage its road asset data. The database includes an asset
register that is fully integrated with maintenance management modules allowing
maintenance activity to be captured against the assets affected. The system is also capable of
assessing annual maintenance needs and preparation of annual maintenance program, asset
condition including other relevant information related to development & maintenance. The
database is directly linked with the GIS mapping system to allow accurate location
information of the assets

The RSDMS database contains detailed information about the physical attributes of the road
along with condition data, construction data and geographic/location data, detailed further
in the sections below. Capturing, quantifying and recording LGED’s road portfolio is an
ongoing process. Management of LGED’s asset data is regularly reviewed and improvement
initiatives agreed to reflect LGED’s changing needs, technology and software advancements.

3.3 Asset Inventory

One of the key supporting components of the management of assets is to record, quantify
and document assets that comprise the roads infrastructure portfolio for which LGED is
responsible.

Inventory data describes the physical asset, its constituents and other relevant data
associated with the definition and may also describe its current service or function (such as
road class, route designation and geometric location).

3.3.1 Roads Asset Data Attributes

Data may be grouped or classified according to a number of categories where the
classification of data reflects its purpose and content. In principle asset management data
falls into three main categories3:

3 PIARC
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1. Inventory data - data that are mostly static in nature and describe physical elements
of the road system and asset components;

2. Condition data - data that describe the condition of the assets, these data typically
change over time; and

3. Operational data - data linked or generated by the operation of the road, which may
change over time concerning:

a. traffic (e.g. road use data, vehicle type);

collisions, accidents or incidents;

environmental impact (e.g. noise, pollution);

financial (e.g. valuation);

maintenance and construction activities; and

resource allocation (expenditure data)

"0 oo T

The types of road asset attributes and chainage-wise data for rural roads under LGED
governance currently captured, recorded and stored in RSDMS are outlined in Table 4 below.

Table 4: RSDMS-VIII Inventory data attributes captured for road subclasses

Inventory Road Attributes | Road Code
Road Name
Inventory Geometry Total length (km)
Crest Width (m)
Embankment height (m)
Inventory Design/ Surface Type
Construction Pavement Construction Year
Data Construction Cost (Lac BDT)
Source of Funding
Operational Traffic Data AADT Motorised Traffic (no.)
AADT Non-motorised Traffic
(no.)
Total AADT (no)
Inventory Proximity to No. of Structures
existing Bridges/Culverts
features

Growth Centres

Rural Markets

Union Parishad Complex
Social Infrastructure

No. of Trees
Condition Surface Potholes
Condition Cracks

=

Depressions

=

Edge Distress

=

Ravelling

=

Rutting
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Roughness survey for
International Roughness
Index (IRI)

Upazila Union Village Road
Road Road (A & B)

=

Pavement Segment Status

=

Deflection Tests

Operational

Maintenance Maintenance Operation Year
History Surface Thickness (mm)
Maintenance Operation Cost
(Lac BDT)
Work Type Name
Funding

LGED will continue review and update the register of road assets, the
components to ensure classification into appropriate segments and component levels.

3.3.2 Roads Inventory

hierarchy and

The description and definition of the physical properties of a road asset is stored in the asset
register. As the name suggests, it is an inventory of the key properties and attributes that
usually remain static for long periods of time.

LGED’s rural roads inventory characteristics and current status as based on data captured in
LGED’s RSDMS are presented below. (RSDMS data accessed December 2019).

Share of total length (km) by Road Type

Total
UnionRoad

'a 41828
12%
Total ~ Total
Village Road-B UpazilaRoad RosdIvoe T
145775 i 37254 = Union Road
4% 1% = Upazila Road
= Village Road-A
w Village Road-B
Total
~—____ VillageRoad-A
128476

36%

Figure 4: Types of roads, Length (km), and percentage
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Table 5 shows the current inventory of rural roads by Road Type by Surface Type (length) in
Bangladesh.

Table 5: inventory of rural roads by Road Type by Surface Type

Road length by surface type (km)

Rural Road HBB Reinforced
Type (Herring Bituminous Cement P — Brick Flat
Bone Carpeting (m) | Concrete Soling
Concrete
Bond)
Upazila Road | 4,663 1,211 364 30,015 139 750 175
Union Road 14,162 2,583 584 23,112 139 760 488
Village Road 92,530 6,046 1092 25,504 490 817 1,997
Type A
Village Road 127,838 3,535 644 10850 264 549 2097
Type B

TOTAL 239,193 | 13,376 | 2,684 | 89,481 2,876 4,756

Source: LGED RSDMS Road Inventory download Dec 4, 2019
3.4 Roads Asset Condition

Understanding the condition and performance of road assets at set intervals in time provides
the data and information to assess the likelihood of failure. Condition and performance
information also aids in the determination of when to intervene with maintenance or
rehabilitation to extend asset life and maintain the level of service.*

Asset condition is a measure of the physical state of the road asset. Asset performance is a
measure of whether the asset is delivering Level of Service requirements.> Information on
asset condition and performance assists with:

Identification of issues which impact on levels of service / performance;
Prediction of maintenance, renewal (rehabilitation or replacement) and upgrade
requirements;

e The management of asset related risks, because condition can be used to indicate the
likelihood of failure; and

4 Austroads Guide to Asset Management Part 6 Section 4.1

5 IPWEA Asset Management Basics, Section 2.2.1
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e Improved asset life estimations to improve the accuracy of asset valuation,
replacement value and depreciation calculations.

LGED faces several challenges in understanding road asset condition and performance as key
inputs which inform development of future work programs. These challenges are summarised
below and include:

Only visual inspection records up to 2010 are captured;
There is no dedicated team for the other condition evaluation surveys;
All requisite surveys are not done a regular basis and there is a need to have a
dedicated resources and skilled teams to undertake surveys (including roughness,
traffic and visual inspections);

e RSDMS is not updated regularly and overall compliance to follow the prescribed data
collection process is extremely low;
Field staff are not trained with required skills and knowledge; and
Inadequate equipment for survey other than IRI - e.g. structural.

The above listed challenges are evidenced through analysis of RSDMS-VIII data which reveals
that surface roughness condition survey of a good number of Upazila and Union roads is not
done yet. LGED have historically partially measured, recorded and captured results and
findings of both Roughness Survey and also Traffic data into the RSDMS. Similarly, traffic
survey is not done of all paved Upazila and Union roads. These two parameters are important
for planning and prioritization of maintenance works.

Table 6: Completeness of Roughness Survey and Traffic Data

625 * not yet

Upazila Road 4527 14%
surveyed
Roughness Survey
2023 *
Union Road 6642 023 * not yet 30%
surveyed
Upazila Road 4527 186 4%
Traffic Data
Union Road 6642 294 4%

Source: RSDMS-VIII, 2019

Leading international asset management publications identify that different types of data are
required for effective management of road infrastructure.® This may include:

e Inventory information - age, remaining life (condition) and performance information,
for example pavement smoothness;

® PIARC Asset Management Guide Section 2.1.1; Austroads GAM Suite of publications, IAM The Anatomy.
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e Design information - Geometric and Pavement Structural (layer thickness) and
material properties; there is provision to record, however incomplete data capture/
record;

e Surface defects (Roughness, Potholes, Revelling, Ruts, Cracks, Depression, Edge
failure, etc.);

Pavement Strength;
Construction and maintenance history; there is provision to record, however
incomplete data capture/ record;

e Traffic volume: Average Annual Daily Traffic (AADT), Equivalent Standard Axle (ESA)
or Cumulative Standard Axle determination;

Risk data; and
Level of Service data.

3.5 Roads Assets Inspections

Inspections are formalized assessments undertaken to identify defects and hazards as well as
to assess the overall condition and performance of the assets. They are carried out both in
response to requests by the community/authority and as part of a regular inspection program
by knowledgeable, skilled personnel.

LGED currently aims to undertake a four-level inspection regime, reflecting leading road
network asset management practices, as below:

Level 1 — Routine Maintenance Inspections

Routine Maintenance Inspections are visual inspections to check the general serviceability of
the asset, particularly for the safety of users, and to identify emerging issues. It provides a
quick assessment of the general condition of the road network and the effectiveness and
efficiency of routine maintenance.

Level 2 — Condition Inspections

Condition Inspections assess and rate the condition of the assets. This information is used as
a basis for assessing the effectiveness of past maintenance treatments, identifying current
maintenance needs, severity of damages, modelling and forecasting future changes in
condition and estimating future budget requirements.

Level 3 — Detailed Engineering Inspections

Detailed Engineering Inspection is an extensive inspection which may include physical
testing and structural analysis to assess the assets structural integrity, quantify the current
and projected deterioration of the asset, to identify the appropriate repair procedure and
guantify the amount of work required with estimation of cost, Data obtained from this survey
will be used in preparing working estimate of scheme.

Level 4 — Incident Inspections

Undertaken in response to stakeholder enquiries or after disaster or an incident condition
report to be prepared for use in legal proceedings and the gathering of information for the
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analysis of causes of accidents and the planning and implementation of asset management
and safety measures. The subsequent inspection will be conducted by an appropriate
inspector.

LGED’s Road Maintenance and Road Safety Unit (RMRSU) operates this activity on an annual
basis.

The above listed road network inspection processes are designed to support asset
management decision processes within LGED at different levels.

3.6 Pavement

For pavement assets, condition may be classified in functional or structural terms. Functional
characteristics include parameters that affect the safe and comfortable passage of road users
directly. Structural characteristics are concerned with the load bearing capacity of a road
under given traffic and environmental conditions.”

This section is structured to reflect the key activities of pavement asset management being:
condition - evaluation, condition monitoring and condition reporting. Each section is designed
to assist in identifying general issues related to data collections and data management and
improvement of LGED’s whole-of-life management approach to evidence-based decision
making.

3.6.1 Condition Evaluations

This section aims to assist in understanding the role of condition data in the asset
management process and identifying general issues related to maintaining the integrity of
LGED’s database.

LGED has been collecting road pavement condition information for many decades. LGED’s
current approach makes use of historic visual inspections (undertaken prior to 2010)
combined with the use of operation and maintenance data recorded in RSDMS to inform the
need to undertake further investigations to inform development of future work programs.

Table 7 outlines current pavement condition evaluation processes undertaken by LGED.

Currently LGED’s approach incorporates inconsistent and infrequent processes with varying
knowledge and application in assessing and evaluating road pavement condition. This results
in aggregation of accurate and current pavement condition on a network level impractical
and inherent with questionable reliability. Improvements in condition evaluation will aid
LGED in transitioning to asset management practices where condition assessment and
evaluation is one of the key elements of decision making and enabling more meaningful
proposed road expenditure to achieving Levels of Service for the users and community.

7 Austroads Guide to Asset Management Part 6 Section 4.1
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Table 7: Current pavement condition evaluation processes

Functional Serviceability Longitudinal Roughness e International Roughness Index
evaluation (IR1)®
e Cracking (ageing/traffic

Pavement distress loading/environmental)

(historically undertaken e Potholes
Functional and Structural and recorded until 2010) e Profile deformations Rutting
evaluations *visual inspections are -

currently inconsistently ® Ravelling

undertaken ® Depressions

e Edge distress

Leading international practices in developed countries nominate that road condition data
comprises measurement and observational ratings of the condition of both structural and
functional elements of the asset derived from either visual inspection, non-invasive or
invasive testing. This allows for investigation into the cause of asset defects in order to
prioritise maintenance or rehabilitation treatments.

Condition ratings are used to determine the remaining useful physical life of the road
pavement in the road valuation process and are integrally linked to the formulation of longer-
term maintenance work programs. The table below outlines leading practices which may be
considered to be incorporated in future condition evaluation depending on the
appropriateness and achievability with limited resources.

The core parameters collected to describe pavement condition and distress have remained
relatively constant in recent decades. Table 8 outlines industry accepted indicators and
indices which assist in describing pavement conditions.

For undertaking consistent condition evaluations by visual assessments of road pavements,
development of a simple and effective guide and process is essential. This guide, in line with
leading practices, should outline future frequency and basis to conduct pavement condition
assessments. LGED’s engineering technical specialists will utilise the asset condition ratings of
all components and criteria to help determine the rates of deterioration of road pavements
and their remaining useful lives. Over time this will enable a comparison of the build-up of
condition assessment data including data like treatment histories, maintenance costs, traffic
and construction practices to be able to develop more accurate models of how road
pavements deteriorate.

8 The International Roughness Index (IRI) ratings applied to LGED’s roads portfolio are presented in Section 3.6.3,
Table 9
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Table 8: Indicators and indices which assist in describing pavement conditions

Serviceability | Roughness IRI
Functional Texture and - Sand patch test
evaluation Safety Skid resistance - Laser profilometer
Structural Falling Weight Deflectometer (FWD)?®
Evaluation Structural Mechanical properties - Dynamic cone penetrometer (DCP) tests®
e.g. pavement | capacity Deflection
strength California Bearing Ratio (CBR) testing
Cracking (ageing/ traffic loading/
environmental)
Pavement distress- Potholes
programmed frequent
Functional and Structural and regular visual Profile deformations e.g. Rutting
evaluations inspections by trained .
and knowledgeable field Ravelling
staff

Depressions

Edge distress

Data received from pavement conditions inspections and evaluations will be analysed in order
to obtain meaningful information of the roads network.

3.6.2 Condition Monitoring

Road condition monitoring seeks to provide an indication of the overall condition of the road
by identifying and recording defects in the road pavement and surfacing. The goal of effective
and efficient condition monitoring is to provide reliable inputs to develop investment - capital
and maintenance - programs of works to ensure optimal distribution of available funding.

Condition monitoring of roads assets is highly dependent on adequate and timely pavement
condition data. The current practice for collecting and analysing condition data is
predominantly manual. Furthermore, analysis of RSDMS-VIII data indicates there is a
significant number of roads/segments where IRI survey is not carried out every year. Lack of
condition data affects the ability to plan maintenance activities in an effective way.

Analysis and monitoring of pavement condition provides long term planning information for:
e Maintenance programs, especially routine maintenance;
e Rehabilitation and replacement;
e Possible upgrades needed;

% There is provision within RSDMS to record Deflection surveys to assess structural condition of pavement,
however these are currently not being collected and stored in RSDMS-VIII. This is exacerbated by limited
equipment access.

10 DCP surveys are currently not being collected and stored in RSDMS-VIII.
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e |mprovement to current standards needed; and
® Resources needed.

This approach seeks to ensure the best possible outcome is achieved across the road network
for the available funding.

Figure 5, under Section 3.6.3 depicts the road condition profile diagram, which reveals that a
considerable stretch of the road was not subject to roughness surveys every year.

Conducting roughness surveys for the entire road network of LGED every year for condition
monitoring is a difficult and impractical task. To measure the effectiveness of maintenance
initiatives and plan for future programs, a prediction model is necessary. This model not only
reduces the workload but also aids in monitoring the level of service described in Chapter 4.
Additionally, calibrating the model with local conditions over the next 3-4 years can facilitate
generating a rational forecast of future demand.

3.6.3 Condition Reporting

Pavement condition and performance is monitored, assessed and reported to ensure the road
network, assets and components are meeting expected Levels of service to the users.
Condition reporting of road pavement condition requires condensing data into meaningful
and representative parameters. Reporting must be as representative and descriptive as
possible to provide the user with the most accurate and precise information which reflects a
true picture and the condition.?

LGED currently rates road surface condition (roughness) based on the International
Roughness Index (IRI), as per Table 9.

Table 9: International Roughness Index (IRI)

o No work required. Asset/component is in as new condition.

Excellent IRl <=4 . . . L .
Normal maintenance required but no deterioration identified.

e  Only minor maintenance work required. Provides a good level of
Good >4 IRl <=6 services with some maintenance required. Deterioration
identified but renewal not yet required.

e Maintenance work required. Still meets of level of service
Fair >6 IRl <=8 requirement but requires regular ongoing maintenance and
minor repairs.

Poor >8 IRI<=10 e Renewal required. Level of service impaired.

e Urgent renewal/upgrading required. Asset/component no

B >1
ad IR >10 longer provides required level of services. End of useful life.

11 Austroads GAM Part 6, Section 5.3
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Figure 5 below presents the change of road surface condition over time drawn on IRl data. A
trend can be observed that the percentage of pavement in Poor or Bad condition has
increased over the years.
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Figure 5: Pavement condition profile

Source: RSDMS-VIII, 2015-2019

Road pavement condition is characterised by aggregated parameters built up by summarising
measurements related to discrete segments and locations along a road. Critically, condition
data comprises three vital parts:

1. The name of the distress or parameter (such as roughness, rutting, cracking etc);
2. The severity of magnitude of the distress; and
3. The extent of the distress.

In some cases, it is not feasible, desirable or practical to collect measured data. In lieu of
measurement, the condition may be estimated and rated. The assigned rating level
represents a judgement usually based on a descriptive definition. Depending on LGED’s needs
the approach to be adopted for characterisation of pavement condition should generally
remain constant over time.

3.7 Data Collection and Utilisation

The primary objective of data collection and utilisation is to collect only data that will measure
progress toward the defined Asset Management objectives and Level of Service
requirements. The following questions should be considered when deciding what data to
collect:

e What decisions are to be made to manage rural road assets?
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What data are needed for these decisions to be made effectively?

Is it affordable to collect the required data?

What resources are required to keep and maintain the integrity of the data over a long
period?'?

In order to ensure collected data in the database provides meaningful input to the decision-
making process, it is important to collect data on the asset’s design, construction,
maintenance and condition. Asset design and construction data or information provides
insight to defects that may have occurred during that period that may affect the asset’s
intended design life, while maintenance and condition data provide visibility over the current
status of the asset.

3.7.1 Methods and Frequency

Data collection methods, technologies and data utilisation needs are dependent on LGED’s
needs and culture (such as the risk tolerance appetite), the road asset as well as the
availability of economic and human resources.

Asset data for LGED's road assets is measured, recorded, stored and utilised as a result of
undertaking visual inspections and condition surveys. Due to a lack of resources (including
trained and knowledgeable field staff) visual inspections have not been consistently
undertaken and recorded in RSDMS since 2010.

The table below outlines LGED’s proposed and ideal method and frequency for road asset
visual inspections to enable the collection of road surface condition. In the case of extreme
weather conditions or natural disasters, additional inspections should be carried out in order
to ascertain the emergency response and rehabilitation measures required.

Table 10: Proposed Visual inspection method and frequency - road surface condition

Upazila Road Pavement 500m : ;Ii(;((ijble 1vyear
Union Road Pavement 500m : ;Ii(;?;ble 1year
Village Roads (A&B) Pavement 500m : ;Ii(;?;ble 1 year
3s?ozri1laR§ZZd Pavement n/a ®  other: HBB WBM Uni-Block n/a

Village Roads (A&B)** e Earthen

12 p|ARC Asset Management Guide Section 2.1.2

B For Village Roads, road inventory (not 500m-based), structure inventory (typically culverts), socio-connectivity,
Growth Centre and Rural Market locations and tree counts are also collected.
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For paved roads the following non-invasive condition tests are nominated by leading road and
transport network professional organisations and bodies.

Table 11: Non-invasive condition tests — paved roads

Level 3 Segment/
Tests Pavement Type | Frequenc
Asset Type Interval yp q v
Roughness Pavement 500m * FI'e>'<|bIe Annually
e Rigid
® Flexible
Rutti P 1
utting avement every 10m e Rigid
Strength (DCP ® Flexible
FWD) Pavement TBA e Rigid Frequency may vary from 1-
e Flexible 5 years generally and is
Cracking Pavement TBA e Rigid dependent on volume of
g - traffic, rate of deterioration,
Skid resistance Pavement TBA ® FI‘e)‘ubIe and criticality.
e Rigid
Texture Pavement TBA * Fl‘e)‘(lble
e Rigid

Table 12: Invasive condition tests — paved roads

Level 3
Tests Pavement Type
Asset Type
Laboratory test - Pavement TBA Flexible
SOAK test Rigid
California Bearing | Pavement every 10m Flexible
Ratio (CBR) Rigid
testing

Frequency

Frequency may vary
from 1- 5 years
generally and is
dependent on
volume of traffic,
rate of
deterioration, and
criticality.

3.7.2 Collection Process

The data collection process begins with establishing the data needs. Data needs will vary
depending on the complexity and scale of the road network, the level of asset management
maturity, available technology and skilled and knowledgeable resources.
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LGED’s data capture and validation process are illustrated in the diagram below. Current
practice in LGED evidences the occurrence of the activities is infrequent and overall
compliance with this process is very low.

July August September October

Week 2 Week 3 Week 4

Update :

Upazila Level Regional Level

Perform surveys on road conditions, roughness, traffic, etc Update Upazila road database || Coordination of survey
for Upatzila roads, Union roads and Village roads through RSDMS works, Random field
Validation of surveyed data
Collect road attribute information for Upazila roads, Union Send data to respective and recommendation for
roads and Village roads District executive engineer HQ's compilation
District Level LGED HQ Level
Update road data base of Desk Validation of data and

District based on received compilation into central road
data from Upazila database (RSDMS)

Send data to regional

superintending engineer,
RMRSU and LGED HQ

Finalise annual updating of
road database at HQ level

Figure 6: LGED's data capture and validation process

3.8 Data Quality, Management and Validation

Good asset data is the foundation on which asset management processes are built. The
availability of appropriate asset data allows all staff involved in the process to obtain an
overall view and to apply a consistent management approach.

LGED’s Asset Information Strategy (AlS) outlines LGED’s overall approach to the management
of asset information and aligns with and supports LGED’s Asset Management Objectives and
Asset Management Policy. LGED’s AIS also outlines the controls and processes for the
collection, collation, storage, maintenance and transfer of asset information.

LGED’s AIS presents an assessment of the current situation of asset information management
for road pavement and structures. It recommends what constitutes best practices, and
suggests actions which should move LGED to make improvements with a continued focus on
line of sight to the organisation’s outcomes. This is built on an already strong base of many
years of good data management, and it is felt that within five years LGED could have moved
forward significantly creating a strong enabling platform for good asset management. LGED’s
AIS should be read in conjunction with this AMP.

3.8.1 Data Quality

There is a tendency to think of data quality as either good or poor but in reality, there are
different attributes that combine when considering data quality. Each of these attributes are
important in understanding data quality and therefore the confidence that should be placed
in using the data for an intended purpose. These attributes are:
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o Completeness — the degree to which a dataset is populated with all the required data.
This relates to the presence of a record as well as the degree to which the mandatory
attributes are completed.

Accuracy — whether the data record is a correct reflection of the asset it is related to.
Consistency — data should be consistent across different datasets. Identifiers should
be the same and the record should be representing the same physical entity.

o Uniqueness — there are no duplicate records in the system. Records represent a
physical entity once in the system.

e Validity — the data adheres to the rules outlined in the data model. This can be
ensuring the correct codes are used or ensuring relationships between records are
valid.

o Timeliness — data should be available when decisions need to be made. This means
that the time taken between an asset being added, removed or modified and the
update of the asset register record is appropriate for the intended use of the data.

The data currently held within LGED’s RSDMS should be assessed based on these attributes,
starting with critical assets and their attributes. The assessment should be made using the
asset information specification and input from data owners.

The following constraints and limitations have been identified in LGED’s current road asset
condition management processes, and are tabled below as potential opportunities for
improvement initiatives.
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Table 13: Limitations-current Road condition management processes (quality attribute)

Completeness Data unavailable. Where data is required but is not readily available,
findings are supplemented by organisational
experience, judgement and assumptions. These
areas require further investigation and validation.

Absence of data for carriageway, | There are currently no visual inspection records of
shoulder and slopes. carriageway, shoulder and slopes.

Pavement test data not captured. | DCP and deflection survey data currently not being
collected and stored in data management system.

Traffic signage and road safety Traffic signage and road safety asset records are

asset data not captured. currently unavailable. Guidance on collecting this
information and maintaining these assets is
provided in the Maintenance Guidelines (2010).
Upgrades or rehabilitation to these assets should
also be included in LGED's AIS as these assets can
have significant impacts on road-user safety.

Lack of condition data. Lack of condition data affects the ability to plan
maintenance activities in an effective way.

Completeness & | Access to database/ internet/ Access to the RSDMS database/internet/electricity

Timeliness electricity. in some rural Upazila can lead to absences in
reliable data for maintenance fund
allocation/decision-making. Rural accessibility is
crucial in accurate and timely data collection.

Consistency Customer expectations. Baseline customer expectations not formally
recorded to provide input into Levels of Service.

3.8.2 Data Management

The storage and constant improvement of asset information within LGED’s RSDMS and
records management systems is a key stage in the asset information lifecycle. The purpose of
data management and storage is to ensure the asset information is available to all who
require the information in a secure manner. This is either in its native asset register record
structure or once it has been aggregated, filtered or presented graphically as an output from
analysis and reporting.

LGED’s data stores have typically grown organically and there is the real possibility that
significant amounts of data currently stored, captured and maintained are not actually being
used due to limited visibility of the data by the wider business.

The following constraints and limitations have been identified in LGED’s current road asset
management approach and condition management processes and are listed below as
potential opportunities for improvement initiatives:

e Inherent limitations of RSDMS software relative to its up-grading and conversion into
cloud hosted and/or web versions enabling increased accessibility across LGED;
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Inadequate and incompetent human resources;

Lack of modern technology and equipment; and

Technological limitations experienced across LGED’s devolved organisation and
locations.

3.8.3 Data Validation

The validation of data is crucial to determining maintenance need and priority of the road
infrastructure, and enables a reliable and robust decision-making process. This decision-
making process can be made more reliable through adopting the following:

Validation of distance measurement;

Validation of equipment measurement;

Repeatability and bias;

Assess validity of measured data;

Distribution analysis;

Data collection, aggregation and segmentation and use in monitoring and reporting.

The following constraints and limitations have been identified in LGED’s current road asset
management and condition management processes, and are tabled below as potential
opportunities for improvement initiatives.

Table 14: Limitations-current Road condition management processes (validation aspects)

Collection, Road accident data not Collection of road accident data is necessary to inform
monitoring and collected. safety focused decisions and understand trends to
reporting prevent the occurrence of future incidents.

Data collection and | Absence of guidelines for | There are no defined guidelines for assessing the
aggregation embankments, small condition of road embankments (shoulders and slopes)
drainage assets. or drainage assets. Condition is currently based on
expert judgement and recorded when visual inspection
or maintenance activities are undertaken.

Validation process of Integrity of the dataset is less as the validation process is
data. often incomplete.
Equipment and Limited survey equipment | Condition surveys and tests are not currently being
instrumentation and Instrumentation undertaken consistently
availability.

3.9 Other road-related assets

LGED’s road asset hierarchy identifies a range of road asset types which are integral to the
performance of the road network. In the context of LGED’s asset hierarchy, these other road
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related assets include: embankments, road safety infrastructure, traffic management, side
drains and roadside asset types.

Table 15: Other Road related assets

Embankment e Earthworks

Intersection Platform
Median Strip
Roundabout

Speed Breaker
Rumble Strip
Level-crossing Gate
Studs

Traffic Signs

Road Safety

Masonry Brick

Reinforced Cement Concrete
‘V’-Drain

‘L’-Drain

Side drains

Hard Shoulder
Verge

Slope Protection
Road Barriers

Roadside

The development of relevant asset management practices for these assets is relevant in terms
of determining if new assets need to be created, their maintenance requirements and
maintenance regimes, how the assets should be managed during their operation, how the
assets can be improved, and how to determine if the assets need replacement or disposal.

LGED will aim to develop and document defined guidelines for assessing the condition of
other road related asset types. LGED’s current assessment of the condition of these assets is
based on expert judgement and recorded when visual inspection or maintenance activities
are undertaken.

Leading practice commonly groups “other road related assets” into: intelligent transport
systems, traffic facilities, lighting, corridors and roadsides and other non-structural
components. For the purposes of this AMP, “other road related assets” exclude road
pavements, and supporting subgrades/ foundations and major structures (bridges, cross
drainage and waterway terminals).

Page | 27



LGED Asset Management Plan (Road) 2021

4. Performance and Levels of Service

4.1 Performance Management

A performance management framework is a systematic process that evaluates LGED’s ability
to deliver and achieve a defined Level of Service (LoS). Monitoring and reporting performance
provides a systematic approach to measure progress in the implementation of asset
management. Performance management is an iterative and continuously evolving process
that reflects the needs of the organisation as it matures and systems improve.

By introducing a performance management approach LGED will improve their ability to be
held accountable for the work it undertakes on the rural road network. Performance
management is important to demonstrate whether LGED is using available funding effectively
to meet the Levels of Service (LoS) and performance targets as presented in this section.
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Figure 7: PIARC Performance Management Process, AM Guide Section

Current performance needs to be monitored, audited and communicated to decision-makers
on a periodic basis. This will allow LGED to compare actual and expected performance by
identifying any existing gaps or non-compliances. A performance gap in the monitoring
process is the difference between the current performance of the asset and the expected
performance reported in the AMP.

Leading international road asset management and performance management guides outline
elements of a Performance Management Framework and their relationship between Levels
of Service, performance measures and targets. The diagram below is sourced and referenced
by both PIARC and HMEP UKRLG.
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Performance Measure

Performance Measure — Performance Targets
Performance Measure — Performance Targets

Level of Service Performance Measure Performance Targets

— Performance Measure — Performance Targets

Figure 8: Elements of a performance management framework

Performance Targets

Source: PIARC, UKRLG HMEP

Currently, in LGED, performance management framework to evaluate, through systematic
monitoring and reporting, organisational ability to deliver a defined Level of Service for road
assets is not in place. A Performance Management Framework is needed to achieve the
following objectives:

® Express LGED’s long-term goals and objectives in relation to the rural road asset
portfolio through performance measures and targets that are trackable, comparable
and informed by accurate data;

e Provide a line-of-sight from strategic objectives to Levels of Service, lifecycle and day
to day activities;
Improve and deliver effective communication between key stakeholders;
Evaluate the performance of LGED’s road network(s); and
Outline improvements in strategic decision making.

The Performance Management Framework will outline how to adopt, implement and
maintain performance management function(s) to facilitate the following:

e Strategic monitoring - Provide a systematic approach to measure progress in the
implementation, development and improvement of asset management practices;

e Enable auditing and monitoring of the delivery of LGED’s SAMP and AMP(s) to verify
that outcomes are being met and assess the effectiveness and efficiency asset
management;

e |dentify any performance gaps and develop improvement actions for implementation;
and

e Report on LGED’s compliance with applicable legal and other regulatory or absolute
requirements,

The performance management process also allows for the development and implementation
of improvement plans. These plans can be used to measure the progress of improvement
actions against the performance management framework.
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Depending on the scope of the performance indicator and improvement actions being
implemented, there may be a delay before any significant improvements are achieved. In
these cases, the annual trends need to be documented throughout the review cycle.

4.2 Levels of Service

Levels of Service (LoS) describe the quality of services provided by the asset for the benefit of
the road users. They go beyond the performance of the physical assets to reflect the wider
social, economic and environmental goals of the communities they serve. Asset management
strategies and plans are developed with a focus on achieving (at a minimum) the required
Levels of Service.

LGED is currently transitioning from a condition-driven management approach to a level-of-
service approach, reflecting an emerging shift where user or customer-driven priorities such
as safety, reliability of travel, and availability are emerging as key drivers. The figure below
illustrates how customer values drive and inform Levels of Service statements.

What Customers Levels of Service Technical LoS

Customer LoS
Value: statements: Performance
Performance Measures:

Aspects of What the Measures:

How the customer receives

characteristics of a organisation intends . . What the organisation
or experiences the services

service to deliver to its does to deliver the
customers service

Figure 9: Aligning Levels of Service with customer values

Source: Austroads AGAM 04-18

LGED’s initial version of LoS statements for the road network are tabled below.

Table 16: Initial version of Level of Service (LoS) statements

- The road network meets current demand and provides connectivity that supports
Accessibility .
economic growth.
Safety The road network is safe for all users.
Serviceability The road network is well designed, comfortable and kept in good condition.
Resilience The road network is resilient to environmental shocks and stresses.
Gender LGED provides opportunities for female workers.
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LoS statements expanding on key themes for LGED’s future consideration are tabled below:

Table 17: LoS statements expanding on key themes for LGED’s future consideration

Customer LGED is focussed on providing a good service to road users.
Financial LGED plans and manages the road network in an efficient and financially
performance sustainable way.

Availability/Reliability | The road network is free flowing and journeys are reliable.

4.3 Performance measures

Performance measures are used to monitor whether the LoS are being met and to report the
actual performance. A combination of technical (i.e. based on engineering measurements)
and non-technical measures has been selected using a SMART approach (Specific- the
measure is specific, clear and unambiguous; Measurable - it can be measured using data that
are available/can be collected; Attainable - the measure is realistic and there is a clear plan
on how to achieve it; Relevant - it must be linked to an asset management objective/strategic
goal; and Time-bound - it must be measured over a set period).

LGED’s performance measures should be selected or developed by those responsible for asset
management with the support of senior decision makers. LGED’s performance measures
should maintain the ‘line-of-sight’. An example of the line-of-sight which links vision to LoS
and operational performance measurement for road safety is presented in Figure 10.

Performance targets have been selected, where appropriate, to describe the performance
that needs to be achieved over the next five years to align with LGED’s budgetary and planning
cycle. These also focus on the technical aspects of service provision such as cost effectiveness,
condition and compliance with technical standards and specifications.
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Corporate vision: 'Safe Journeys'

An asset management objective or LoS statement could be:

"The safest roads in when compared with similar agencies".
Measure = the number of crashes per million vehicle km travelled on the network

Customer LoS measure could focus on the customer experince
for example, in relation to crash rates at intersection or the 'slipperness' of road pavement

This should be supported by specific technical LoS measures such as:
Skid resistance; a system management safety approach; intervention triggers for safety
remedial works (e.g. crash rates or targets BCR, etc.)

Source: Source:

These targets can the be reflected in operational contracts as performance measures,

for example: *texture limits, edge breaks, rutting; *response times if these are important for
safety

Figure 10: Linking Vision to operational performance for road safety

Source: Austroads AGAM 04-18

LGED’s performance measures and the associated performance targets developed (Table 18)
through collaborative workshops to be adopted and implemented immediately are tabled
below. In developing performance targets, consideration has been given to past and current
performance and affordability, accounting for planned capital investments and operational
budgets.

Expansion of key themes and inclusion of possible performance measures and targets for
future consideration by LGED are tabled below (Table 19).
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Table 18: LOS statements and performance targets (Immediate)

The road network meets current demand and e Rural Access Index (Current RAI is
Pl provides connectivity that supports economic 84% Target: 88% by 2024)
growth.
e No. of safety improvement
schemes
e No. of safety-related accidents
Safety The road network is safe for all users.

(Target: to be determined in next
version of AMP)

e Road pavement in good/fair

condition as % of total network
(Target: to be determined in next
version of AMP)

The road network is well designed, comfortable

. i
S Alle and kept in good condition.

e Number of climate/disaster
mitigation road improvement

schemes
e Time taken to restore road
. The road network is resilient to environmental accessibility after Extreme
Resilience
shocks and stresses. Weather event
(Target: to be determined in next
version of AMP)
e No. of maintenance contracts let to
women organisations
. i, No. of female in workforce
Gender LGED provides opportunities for female *

workers.
(Target: to be determined in next

version of AMP)
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Table 19: LOS statements and performance targets (Future)

Future LoS statements

Future performance measures
and targets (where applicable)

(Target: to be determined in next
version of AMP)

The road network meets current demand
and provides connectivity that supports

e Road links at least one Growth
Centre/Rural Market or another
measure around economic

ALY economic growth. growth.
e Road is passable/accessible
e Time taken to restore road
. The road network is resilient to accessibility after extreme
Resilience .
environmental shocks and stresses. weather events.
No. of complaints received
R LGED is focussed on providing a good e  Customer satisfaction through
service to road users. survey
e Data quality management/audit
programmes;
Financial LGED plans and manages the road network | ¢  Maintenance need vs available
in an efficient and financially sustainable budget
performance

way.

e  Forecast vs actual costs
e  Optimisation of WLC

Availability/Reliability

The road network is free flowing and
journeys are reliable.

e Customer satisfaction through
survey regarding travel time

e No. of disruption events to road
network

e Time taken to clear road
accident

e Transport volumes for
passengers and cargos
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5. Lifecycle Planning

The asset management lifecycle refers to the stages involved in managing an asset. This
includes activities to plan, create, utilise (operate and maintain) and decommission (or
dispose) of assets. The overarching process of managing these tasks is referred to as ‘lifecycle
planning’.

Lifecycle planning describes the approach to managing an asset over its life (from planning
through to construction and to decommissioning (if required) to achieve a target level of
service while minimising life cycle costs. It involves identifying future performance needs of
an asset, or a group of assets, based on investment scenarios and maintenance strategies.
The objectives of lifecycle planning are summarised below!*:

e Predict future performance and needs of road infrastructure assets;

e Determine the maintenance strategy and investment required to achieve required
performance and Levels of Service; and

e Minimise costs over the lifecycle while maintaining the required performance.

The lifecycle planning process overview is illustrated below?!>. The lifecycle plan is the
documented output from this process.

Maintenance Budget

Select Asset Group

Maintenance Cost

Asset Sub-group Maintenance Strategy

Performance Targets

Hierarchy

Current Condition Lifecycle Plan

Treatment Option

Service Life
Deterioration Profile

Figure 11: Lifecycle planning process

Source: Highway Infrastructure Asset Management, HMEP, UKRLG (2013)

LGED’s current practices of lifecycle planning are in their “infancy” representing an awareness
of the need and benefits and an internet to progress in line with LGED’s improvement of asset

14 PIARC Lifecycle Planning Asset Management Manual Section 2.4.1;
15 UKRLG and HMEP, 2013
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management maturity. LGED is currently well positioned to develop, integrate and coordinate
lifecycle planning across the organisation and will be able to demonstrate systematic
progression over time.

Lifecycle planning can be applied to all road infrastructure assets and can adopt a range of
basic approaches depending on the maturity of the organization and the skills and capabilities
of its staff. Adopting a lifecycle planning approach will support LGED to apply the principles
of asset management to set maintenance strategies and standards that are affordable and
achievable.

When applying a lifecycle approach, the following questions may be considered for short,
medium, and long-term period of planning for each asset class:

e What funding is needed to achieve the right maintenance standards (or performance
targets)?

e If there is insufficient funding to meet the required maintenance standards, what is
the resulting asset performance expected to be?

e What funding is required to maintain the asset in a steady state or in any other
condition?

e What is the lifecycle plan that delivers the minimum whole-life cost?

Maintenance strategies may be developed that consider different treatment options and
balance renewal with routine maintenance. These strategies should take into consideration
the service life for each treatment option and balance the costs over a planned period of time.
The objective of this process is to provide a lifecycle plan for an asset that will support the
implementation of the asset management strategy and objectives. The interface of lifecycle
planning and maintenance strategies and line-of-sight is illustrated in the diagram below:

Page | 36



LGED Asset Management Plan (Road) 2021

Lifecycle planning

Figure 12: Line of sight and lifecycle plan interface with maintenance strategies

Consideration should be given to the selection of the planning time period for the lifecycle
plan. Depending on the planning period, different maintenance strategies may provide the
lowest lifecycle costs as shown in Figure 13 below.

Maintenance
Strategy B

Maintenance
Strategy A
= \aintenance
Select Maslrgrtgtrgyt:g Strategy C

Select Maintenance
Strategy A

—
Select Maintenarice
Strategy B

Net Present Value (NPV) (£)

15 20 30
Planning Period (years)

Figure 13: Comparison of maintenance strategies

Source: HMEP, UKRLG (2013)
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Lifecycle Plans are beneficial to high value road assets which may require considerable
funding, and are high risk and/or seen as critical assets. In light of the current initial
development phase of LGED’s AM Framework practices and procedures, LGED needs to adopt
a lifecycle plan approach being a collection of treatments over the entire life of roads asset
class or subgroup, with refinement as systems, practices and AM capability improves.

5.1 Future Demand

Future demand is identified as the “gaps” between a performance target and the current or
future situation.'® The ability to predict future demand for services enables asset managers
to plan ahead and identify the best way of meeting that demand. This may be through a
combination of demand management, operations and investment strategies.!’

LGED recognises that demand analysis typically includes the analysis of future demand for the
service(s) level requirements, reliability and criticality of local level infrastructure assets.

Traffic growth or decline is influenced by the changes in population growth, land use patterns,
social/ political/ economic/ legislative framework, introduction of alternate modes of
transportation (railway, inland water) and technological changes. Environmental factors such
as climate change or demand for improved disaster resilient infrastructure could also drive a
change in demand.

When evaluating future demand, several elements require consideration including:

Historic demand;

Drivers for demand (i.e. population increase or economic growth centres);

Future demand and change in demand over time (particularly where the population is
expected to grow and how this might skew the Rural Accessibility Index);

Changes in required levels of service;

Current and future utilisation and capability of assets; and

Impact on the future performance, reliability, condition, and capability.

Other considerations may also be appropriate including the United Nations Sustainable
Development Goals, targets and indicators and socio-economic benefits.

The diagram below outlines a high-level process for demand analysis which provides guidance
in developing, establishing and implementing an appropriate demand analysis process.'8. The
work commences with preparing the demand analysis strategy. Analysis planning is then
undertaken to identify assumptions, data requirements, scenarios to be tested. The Analysis
is then undertaken. The process is repeated for different scenarios and to adjust inputs as
required. Outputs are then published and action is made in follow up to the analysis.

16 Austroads AP-R447-13 Section 2.4.3, p 13.
17 |AM The Anatomy
18 |AM Subject and Sector Guidance publication - Demand Analysis

Page | 38



LGED Asset Management Plan (Road) 2021

s====== Do, Review, Afl  ====sssmsrmsmmmmsmssmmnnnny

¥

« Purposs
= DEygcivees § Reguinmaents

« Agrog action plan
« Amons Dased on output

+ Stakehoiders map 35 pf SIrategy | SCenantd
« Cammunication plan e + Ro-2ts0gt rihct £ metigations
» ook / Tochmagues stratogy = Outpadt action plan » Riviow ! leesons leannt

s Rrarsios’ olaly = Tools /' models configuration
« Changing demand

Figure 1: High level demand analysis process

Figure 14: Source: IAM SSG, Demand Analysis.

5.2 Lifecycle Delivery

Lifecycle delivery includes activities to plan, create, utilise (operate and maintain) and
decommission (or dispose) of assets. It is important to note that the lifecycle stages are
interconnected and activities and decisions should be made in an integrated manner. LGED
has adopted the following four life cycle stages terminology and definitions:

Plan This stage is the first stage of the asset lifecycle. This stage establishes and verifies asset
needs, benefits to be realised, technical details, environmental/ sustainability/ stakeholder/
economic considerations, cost and risk. Activities include identifying, understanding and/or
addressing a new or changed need, establishing and understanding future demand,
identifying risks and opportunities, and evidence-based decisions to proceed based on
prioritisation, criticality assessments and/or cost benefit analysis.

Create This stage inherently follows the planning stage and covers activities such as designing
and procuring an asset. Appropriate application of these activities aims to guarantee that an
asset is fit for use. Typical activities may include all or some of the following: establish and
document technical standards and legislation to be met, cost estimation, secured funding,
agreed procurement method and supply/ delivery processes. In the context of road assets,
‘create’ predominantly infers construction and commission, manufacture, installation and
configuration.

Utilise This stage commences following the creation and commissioning of an asset and
covers concurrent activities including operation and maintenance. The utilise phase for
infrastructure assets generally relates to activities during the functional period for which the
asset was designed. This stage comprises asset inspection, testing, monitoring and reporting,

Page | 39



LGED Asset Management Plan (Road) 2021

maintenance and repairs, rehabilitation to prevent or mitigate the deterioration of
performance of assets in service and manage the risk of failure. These activities ensure the
asset continues to meet the service and performance requirements.

Decommission When an asset reaches its end of a useful life, it can be treated as a surplus,
or otherwise is considered as an underperforming asset. Decommissioning or disposal should
be treated in the perspective of the effects of the decision on service delivery and ongoing
responsibilities. liabilities and obligations. Decommissioning activities and options will vary
depending on the asset, organisation and local requirements. Decommissioning activities and
options may include: withdrawal of the asset from use, disposal, selling on, recycling or reuse,
preservation (heritage) or replacement.

Select
Identify new need

‘ Design
or new requirement

Construct
Commission

Lifecycle
Delivery
Activities
Operate

Decommission Maintain

Manage residual
liabilities

Assess

Figure 15: Lifecycle Delivery Activities

5.2.1 Plan

Currently, LGED does not have a formal documented Standard Operating Procedure (SOP)
with regards to planning for road infrastructure. Historic planning practices of LGED are
largely based on evaluation, analysis and synthesis of data captured in the Road Database
(RSDMS). In general, planned investment projects are identified as specific projects. New
investment interventions (and projects) are planned and prioritized by applying various
criteria. Refer Section 8 for more detail on investment prioritisation.

Planned roads are usually packaged by districts/divisions/regions and included in
Development Project Proposals (DPPs) and submitted to higher level (Planning Commission)
for consideration and approval. In the process (both at the preparation stage and approval
stage) the following factors, among others, are taken into account:

e Contribution of the project in achieving national development goals;
e Alignment with government policies and strategies;
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e Linkage with economic growth, productivity, poverty reduction, and social
development;
e Balanced development.

Road Infrastructure improvement planning covers the following:

e Improvement from earth to paved roads from among the important Upazila Roads,
Union Roads;

e Improvement of culverts/bridges to bridge the existing gaps to ensure all-weather
accessibility to all other rural roads (Union Road and Village Road-A) with some
ancillary earth works for spot improvement;

e Improvement of Growth Centres and ghat facilities at Growth Centres located on the
bank of inland waterways to facilitate better integration of the rural transport and
trading system;

e Connecting Union Parishad Complexes and other socio-economic institutions.

5.2.2 Create

New road infrastructure assets are identified throughout the lifecycle process and/or in
alignment with target sets out in sectoral plans/five-year plans/perspective plans of the
government. Road assets are created through implementation of investment projects. Once
an investment project is approved by the Government, the project team which comprises
LGED officials/engineers led by a Project Director is mobilised to execute the road
infrastructure schemes included in the project document (DPP). The approval process of
investment projects is simply illustrated as below.

Generation of Formulationof

§ o 2 Project
iecti Sectordivisions : 4
rojectidea " Development - ¢ A . Evaluation
iﬁ)l]izccll):ll Pmkic:'l PE()pL()ﬂ;\l Ministry  Jofthe Hanmng Committee Final Approval
Plzll{sJ Five 3 ‘(DI;PD by l.(iI;,D scrutinise the 3 Comnpssn(m 2 (PEC) y by ECNEC
YearPlan/ A with feasibility DEEs A appraiscihe A\ recommends for "\
s i Fuiahy / DPPs : i
2 Perspective Plan /R study 7\ / approval

Figure 16: LGED Development Project Proposal process

5.2.3 Utilise

Utilisation of the road assets are monitored primarily through inspections, in order to ensure
the longer-term reliability and utilisation of the road asset. LGED currently undertakes
inspections and collects road inventory and condition data which informs maintenance needs.
This aggregated information is essential to inform development of an appropriate
maintenance program.

An efficient and methodical approach to the Utilise phase including operation and
maintenance activities can ensure that the asset achieves its intended design life and
contributes to the social and economic development of the community.
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Operation

To maximise the time that road assets remain operable and reliable, LGED performs two levels
of inspections on the rural road network:

e Rapid Road Condition Survey (RRCS)
0 To assess road maintenance need;
O Provides a quick assessment of the general condition of the road network;
O Provides an opportunity to monitor effectiveness of routine maintenance.
e Detailed Road Condition Survey (DRCS)
o To prepare working estimates to execute planned maintenance works;
o Conducted on road assets identified by RRCS as requiring further inspection;
o Identify causes of defects/damage and determine appropriate rehabilitation
measure;
o Estimate cost of work/labour required for rehabilitation.

It is the responsibility of the Upazila Engineer to ensure inventory and condition data is
regularly collected and updated in the roads database, through an enforced program of
routine inspections. The submissions to the database are then verified by the Executive
Engineer, to ensure reliability and validity of the data for input into the maintenance program.

Maintenance®®

A systematic approach for inspections and maintenance is essential to the long-term
reliability and utilisation of the asset. Conducting routine and consistent inspections allows
for the early identification of defects and their progression, which can then be allocated the
appropriate maintenance treatments.

The data gathered from the inspections and surveys of the rural road assets inform the
maintenance need and measures required for the asset. Maintenance work is classified
according to the timing or frequency as well as the scale or complexity of activities.?° Historical
maintenance records (where available) are stored in RSDMS.

Maintenance activities are categorised as follows:

Table 20: Categorisation of Maintenance Treatments

e Sealing cracks, repairing potholes
and small defects, cleaning weep-
holes, clearing culverts, managing
roadside vegetation and restoring
camber and profiles

Routine e  Minor repairs in response to specific
Maintenance surface defects and/or safety concerns

19 Source: Rural Road Maintenance Technical Implementation Guidelines, May 2018 developed under Technical
Assistance for Operationalization of the Rural Road Maintenance Policy
20 Guideline for Implementation of Rural Roads and Culverts Maintenance Program 2010
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e Planned intervals for renewal of

Periodic e Toimprove or preserve asset integrity to road surface such as resealing or
. meet performance targets and reduce overlaying; (Not upgrading or
Maintenance . j .
future deterioration changing surface type)

e Major repairs

Reactive e Repairs in response to restoring access e Temporary restoration works,
Maintenance and/or to address specific safety concerns | ¢  Reopening safe passage on the
(Emergency) (especially after flooding events) road

e Reinstating pavement to the same

Renewal/ e Significant works (usually capital) to bring condition at time of construction
I the asset back to the required or reconstruction - may include
rehabilitation . . .
performance after it has deteriorated restoring structural strength and

functional performance

Routine Maintenance

Routine maintenance activities refer to the day-by-day activities that LGED carries out on a
regular, largely repetitive basis and where deferment is not an option.

Strategies for routine maintenance may affect the long-term performance of the asset. The
approach to routine maintenance needs to be considered as part of the lifecycle planning
process. Effective routine maintenance has the potential to extend asset life.

Routine maintenance currently undertaken by LGED can further be categorized as off-
pavement maintenance, on-pavement maintenance, road safety, and traffic-sign
maintenance. Examples of routine maintenance activities include sealing cracks, repairing
potholes and small defects, cleaning weep-holes, clearing culverts, managing roadside
vegetation and restoring camber and profiles.

Periodic Maintenance (Preventative)

Periodic maintenance involves those activities which are required to improve or preserve
asset integrity to meet performance targets and reduce future deterioration. Periodic
maintenance of road assets is typically carried out by LGED at intervals depending on traffic
levels, pavement types and geographical and weathering conditions. These activities are
designed to reduce future deterioration by timely interventions that limit the need for
expensive rehabilitation. Periodic maintenance work involved is often larger and requires
more equipment and specialist skills which results in a more costly solution than routine
maintenance work.

The most common periodic maintenance activities carried out by LGED include:

e Renewal of Road Surface
® Major repairs

Emergency (Reactive) Maintenance
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Emergency maintenance activities generally entail LGED restoring access after flooding or
other adverse weather events as follows:

Temporary Restoration works;
Reopening safe passage on the road;
Permanent restoration, securing the stability of the road and reinstating all its
components to its former (or a better) condition;
e Emergency off and on pavement works.

Renewal/Rehabilitation

Renewal or rehabilitation is the process required to bring the asset back to the required
performance after it has deteriorated. This generally requires capital expenditure, unless it is
a smaller item in the road inventory, in which case it could be replaced as part of routine
maintenance.

5.2.4 Decommissioning

Most road infrastructure assets are rarely decommissioned. However, there are instances
when some assets are removed from service. Such instances are likely to include closing
bridges or removing street lighting, signs, and barriers.
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6. Risk Management

What is risk? Risk is defined as “the effect of uncertainty on objectives”.?!

Why is it important? The notion that the outcome of good management of assets is a balance
between the cost of providing the asset performance to an agreed level of risk is a key concept
in asset management and contained in 1ISO55000.

Level of
Service

Cost of Service Risk to Service

Figure 17: Risk management - ISO 55000 concept

Risk management in an AM context - Risk management is an important enabler for asset
management decision making and a key consideration in lifecycle planning and investment
planning. Risk management comprises a coordinated set of activities and methods used to
monitor and manage potential hazards or events that can affect an organisation’s ability to
achieve its objectives.

Risk-based approaches enable effective decision making regarding the performance of,
investment in, and implementation of capital and maintenance works programs. Risk can be
managed at several levels using a consistent risk framework that enables the comparison of
risks across all services.

6.1 Risk Management

Risk management is defined as the coordinated activities to direct and control an organisation
with regard to risk (1ISO31000). Its purpose is to create and protect value.?? Managing risk is
iterative and assists organisations in setting strategy, achieving objectives and making
informed decisions.

211S055001 and SO 31000: 2009
22|SO 31000:2018
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Risk management supports the AM approach adopted for making decisions through the asset
management planning and lifecycle processes. Fundamentally, applying and incorporating
risk management will assist asset managers to make better decisions.

Risk management is an integral part of the overall activities and processes of managing assets
throughout their lifecycle. LGED is committed to the management of risk as an integral part
of its asset management activities, focussing on understanding and managing risks to ensure
LGED meets its Asset Management Objectives.

Risk Management Framework

The purpose of a risk management framework is to assist LGED in integrating risk
management into significant activities and functions?3, which in the context of this AMP is the
management of road assets throughout their lifecycle. Risk framework development
encompasses integrating, designing, implementing, evaluating and improving risk
management across LGED.

Integration

Improvement

Leadership and
Commitment

Implementation

Figure 18: 1SO 31000: 2018 Risk Framework components

23|S0 31000:2018
Page | 46



LGED Asset Management Plan (Road) 2021

Incorporating a risk management framework

A risk management framework can be used in several applications, with the framework
tailored to suit that context. For example:

At organisational-level, to inform organisational strategy and investment;

At project-level, to manage time, cost, quality of a project being delivered;

At an operational level, for ongoing management of assets (e.g., asset inspections,
defect notifications and how works are prioritised).

The IAM (UK) suggests that the “criticality” of different types of assets can be utilised to assist
in determining the asset types for which a risk -based management approach would offer
significant value. This is illustrated here:

Depending on criticality and availability of data different strategies can be used for each asset type

Overview

Condition-oriented
* Basad on asset health
+ High supply guarantee

¢ Improved economic efficiency
* No understanding of asset criticality

. Risk-based
* Understanding of health and

criticality of assets neaded
* Optimal economic efficiency
* Optimal supply guarantee
* Highest data demand

Interval-based

» Used for assets with high criticality

* Mo understanding of health
(needed)

* Low economic efficiency

Run to failure

* Low asset criticality assumed

* No understanding of health (needed)
* Low supply guarantee

Figure 19: IAM SSG Risk Assessment and Management, Page 19

Incorporating a risk-based management approach to the lifecycle planning and decision
making, where deemed to offer significant value, will help LGED to:

Increase the likelihood of achieving objectives;

Improve identification of opportunities and threats;

Effectively allocate and use resources for risk treatment;

Improve decision making regarding the performance of, investment in, and
implementation of capital and maintenance works programs. Risk Management

process

The risk management process, as shown in the figure below, involves the systematic
application of policies, procedures and practices to the activities of:

Communicating and consulting,
Establishing the context

Assessing,

Treating
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® Monitoring and reviewing,
e Recording and reporting risk.

Scope, Context, Criteria

Risk Assessment
e s
Risk
Identification
v
Risk
Analysis
v
Risk
Evaluation

-\/

MONITORING & REVIEW

COMMUNICATION & CONSULTATION

Risk Treatment

RECORDING & REPORTING

Figure 20: Figure 20: ISO 31000: 2018 The risk management process.

Appendix A provides a detailed outline of each of the components of LGED’s risk management
process.

The next sections in this AMP describe at a high-level LGED’s progress in developing a Risk
Assessment Process, which, when applied, will support and enable LGED to achieve their
Asset Management Objectives and ensure the required levels of service for Roads. It is aligned
with 1ISO 31000:20018 and I1SO 55001.

6.2 Risk Assessment Process
The risk assessment comprises three steps:

1. Risk Identification: the process to identify and describe risks that might help or
prevent and organization achieving its objectives.

2.  Risk Analysis: the qualification and quantification of the risk.

3.  Risk Evaluation: comparing the results of the risk analysis with the risk criteria to
determine where additional action is required.

Page | 48



LGED Asset Management Plan (Road) 2021

Risk Identification

Risk identification ensures that a comprehensive list of risks (threats and opportunities) has
been prepared and this list forms a basis for the further steps risk assessment. Key risks to
LGED’s delivery to meet the required LoS and performance of the rural road network have
been identified and assessed through consultation. For the purposes of this AMP, LGED has
identified eight key risk categories that may affect the condition and performance of road
assets and impact the ability to achieve the Levels of Service, and are as following:

Technical Environmental Legal Social

Operational Financial Organisational External

These categories have been further expanded with associated key elements of risk identified
and tabled below.

Table 21: Risk categories with associated key elements

e Loss of asset performance or loss of service
e Asset or system failure
e Inadequate design
e Inadequate planning
Technical e Inadequate systems capability
e Inadequate data and information
e Fitness for purpose
e Ageing infrastructure
e Inadequate maintenance

e Under or over utilisation

e  Misuse of infrastructure

e Overloading

e Inadequate safety measures

e Insufficient skills and capacity in workforce

e Delays in contracts completion

e Poor work / delivery planning and quality management
e  Operator error

Operational

e Climate change

. e Flooding

Environmental o
e Salinity increase

e Drought

e Loss of rights/license

Legal
& e Change in legislation
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e Inadequate funding
e Prohibitive O&M costs
e Procurement
Financial e Unforeseen budget cuts
e Contract management
e Inadequate investment scheme identification
e Corruption

e Inadequate resources, skills and knowledge
Organisational e Loss of reputation
e Poor stakeholder management

e Political unrest

e Availability and quality of construction materials
e Availability of consumables

e Vandalism

o Theft

e Terrorism

External

e Gender exclusive
Social e Changein demand
e Change in expectation

The outputs from the risk identification step - the risk description, categories and types - are
captured in LGED’s Risk Register. (Refer also to Section 6.4 and Appendix A.)

Risk Analysis

The purpose of risk analysis is to comprehend the nature of risk and its characteristics. Risk
Analysis involves the qualification and quantification of the risk. It analyses uncertainties, risk
sources, consequences, likelihood, events, scenarios, controls and their effectiveness.

Once a risk has been identified, the risk analysis considers the likelihood of the event and the
nature and magnitude of the consequence (e.g., on cost, program, safety etc.). Risk analysis
provides an input into the risk evaluation and decision making on which risks need to be
treated, and how they will be treated- striving for the most appropriate and cost-effective risk
treatment strategies.

Other factors to consider when analysing the risk are:

Complexity and connectivity

Time related factors and volatility
The effectiveness of existing controls
Sensitivity and confidence levels.
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Determining the level of risk is the final step that based on the likelihood rating and
consequence rating, and using LGED’s Risk Matrix, the level of risk is established. (Refer to
Appendix A).

Risk Evaluation

Risk evaluation involves comparing the results of the risk analysis with the risk criteria to
determine where additional action is required. The purpose of risk evaluation is to support
decisions.?* Once the consequence and likelihood of each risk item has been determined, a
risk rating score can be determined by using a risk matrix.

Potential outcomes of risk evaluation include:

Do nothing further

Consider risk treatment options

Undertake further analysis to better understand the risk
Maintain existing controls, and

Reconsider objectives.

6.3 Risk Treatment

Risk treatment involves determining the risk treatment options to be enacted to reduce
threats and maximize opportunities. The type and level of response will be determined by risk
exposure, considering:

e What needs to be done?
e What can be done?

Each proposed risk treatment or control measure should be evaluated in terms of whole life
cost, risk reduction potential and tolerability level. This iterative process involves the
following activities:

Formulate and select risk treatment options
Plan and implement risk treatment

Assess effectiveness of risk treatment
Decide if remaining risk is acceptable, and

If not acceptable, take further action.

AW e

The key output from this activity is to develop a Risk Treatment Plan (RTP). The RTP is a
detailed plan which includes strategies and actions plans, the cost and benefits of
implementing the RTP.

The final step in this activity is to assess the likelihood and consequence of the risk after
treatment to determine the residual risk level and to assess if this level is acceptable.

241S0 31000:2018
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6.4 Risk recording - the Risk Register

The risk management process and its outcomes should be documented and reported through
appropriate mechanisms.? The purpose of recording and reporting is:

To communicate risk management activities and outcomes across the organisation,
Provide information for decision making,

Improve risk management activities, and

Assist stakeholder interactions.

The key tool for recording risks is via a Risk Register. The risk register includes the following
fields which correlate to specific activities outlined in the documented risk management
process. (Refer also to Appendix A)

Table 22: Fields of risk register

Risk reference Number

Risk Description (Event & Consequence or Cause)

Risk Category

Risk Type

Existing Controls (Directive, Standards, Procedures Processes)

Effectiveness of Controls

Initial Likelihood Rating

Initial Consequence Rating Risk before treatment
Risk Level

Risk Treatment Options

Risk Treatment / Action Plan

Residual Likelihood Rating

Residual Consequence Rating After treatment
Residual Risk Level

Is Risk Acceptable?

Risk Owner

Risk Status

251S0 31000: 2018
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LGED has undertaken a preliminary risk assessment process where risks have been identified
and partially analysed and evaluated in a collaborative workshop environment as part of this
inaugural AMP version.

6.5 Risk monitoring and review

The purpose of monitoring and review of risks is to assure and improve the quality and
effectiveness of the risk management process, its implementation and outcomes. Monitoring
and review should occur across all stages of the risk management process.

Risks can change over time, so it is essential that they are reviewed and monitored. Risk
management is an iterative process.

6.6 Critical Assets

Critical assets are those that are essential for supporting the social and business needs of both
the local and national economy. The notion of criticality allows LGED to recognise that assets
and asset systems have differing importance (value) for operating road network to deliver the
required LoS.

Critical assets have a high consequence of failure, but not necessarily a high likelihood of
failure. Therefore, these assets are identified separately and assessed in greater detail as part
of the asset management planning process. Criticality assessments can be used to prioritise
investment in resilience enhancements of existing infrastructure.

Criticality can be assessed by applying broad assumptions about the implications of failure.
For example, whether the loss of service of a road would have a significant impact on the local
or wider economy or disconnect specific parts of a community. Using this approach initially,
simple criteria can be defined to assess the loss of service.

LGED does not currently have an official Critical Assets listing; however, the relative
importance of road assets and prioritisation of works are rated by applying the following
criteria:

Roads funded by international development aid money (funding source);
Roads connecting schools/ markets/ hospitals/ social centres/ markets/ industry
proximity;

e Traffic volume.
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7. Approach to Resilience

Focusing only on one part of the asset’s lifecycle can lead to silos and ultimately result in
reduced resilience of the road network. It is vital that future planning and asset management
processes include consideration of resilience in the whole life management of road
infrastructure.

LGED’s approach to resilience in the context of asset management considers resilience actions
that can be taken throughout the entire lifecycle from initial conception and design, through
to delivery, operation and maintenance and until eventual decommission or renewal. This
approach is aligned with LGED’s AM policy that calls for contributing ‘to improved resilience
and delivering services to current and future generations by managing risk, optimizing
performance and managing expenditure on infrastructure assets throughout the whole of
asset lifecycle.” (From AM Policy Statement. LGED).

Within the road industry improving resilience constitutes both (i) increasing the ability of
infrastructure to withstand potential threats, and (ii) the capability of the system to rapidly
recover from disruptive events. Main components of resilience are 4Rs.

® Resistance : Physical robustness

e Reliability : Ability to operate under a variety of conditions
e Recovery : Respond and recover from disruption

e Redundancy :Spare capacity or diversion routes

Improving resilience to the variety of hazards facing road networks requires integration into
decision-making at all points of the infrastructure lifecycle. The TRL publication has divided
opportunities for increasing consideration of resilience into six areas for action:

Changing
Mindsets

Embedding Provides
Resilience in Leadership
Organisational and
Process Accountability

RESILIENT

ROADS

Encouraging

Disaster System-
Management Thinking and
Collaboration

Risk
Management

Figure 21: Six areas of action for increasing consideration of resilience

(Source: Resilience Primer: Roads — An Industry Guide to Enhancing Resilience: TRL Publication)
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The resilience concept goes well beyond the technical aspects. The reasons for this are:

1. Resilience is an outcome - it is the consequence of a series of actions and not an end
in itself.

2. Resilience is a ‘state of being’ - it is inherent in a system, it is the characteristics of a
system that result from how the system is planned, designed, constructed, operated
and maintained.

3. Resilience is not static - Resilience is the ability to withstand shocks and stresses
(Hazards), which are continually changing, so this ability will change depending on how
the shocks and stresses change. Similarly, resilience is a characteristic of the system
so as the system changes its resilience will also change e.g. the resilience of a road will
change if the road is damaged or deteriorates through lack of maintenance.

The resilience approach encompasses a wide range of activities that cannot be ‘done once
and forgotten’, it requires on-going management of the system to ensure it remains resilient.
Resilience is not simply building ‘bigger or stronger road assets’ - it is about a new approach
to preparation and appraisal of road projects.
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8. Work(s) Program(s)

The development of work program(s) is key to implementing the life cycle management plan
and required processes and activities. The delivery of work programs is the tangible outcome
of LGED’s asset management approach and planning processes.

The objectives of work programs include:

e Develop effective and efficient work programs for capital investment through
Development Project Proposals (DPPs) to meet LGED’s approach to asset
management and deliver the level of service (Los);

Identify potential maintenance works as candidate schemes;
Develop works program of candidate schemes;

e Prioritise and optimise schemes in the work programs to meet funding and budgetary
constraints;

e Monitoring of works to ensure it aligns with LGED’s approach to asset management.

8.1 Program Development Process

There are two main work programs which LGED manage and execute within approved
budgetary and funding constraints:

1. Investment and Development for new/ capital investments, and
2. Maintenance programs.

For investment and development for new/capital investment the standard procedures is
illustrated in Figure 22 below.

Generation of Project ideas from Sectoral plans/ Five year plans/ Perspective plans

Formulation of DPPs by Executing Agencies

Ministries Scrutinize the DPPs

B e
L e
[ e e Ay
[ e s

Sector Sector Divisions of the Planning Commission Appraise the DPP

Project Evaluation Committee recommends for Approval

Approval of Projects
Planning Minister: up to Taka 50 crore; ECNEC: above Taka 50 crore

Approved projects included in ADP for implementation

|¢

Figure 22: Standard approval process of new/capital investment projects
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For maintenance program development at a network level Austroads?® illustrates a process
diagram that can be followed by any road agency like LGED: The process shows links between
program development, audit and review, program delivery and reporting and
communication.

Level of services
framework
Road hierarchy

— Performance gap analysis Condition data

Investment evaluation
(network level)

Total needs program

Prioritisation and
optimisation

Works program
(networlk level)

Figure 23: Maintenance Program Development Process and implementation overview

Constructed from: Austroads GAM Part 7, Figure 2.3

8.2 Program Evaluation Criteria and Prioritisation

It is important to have adequate maintenance systems and a viable funding mechanism based
on local resources, emphasising local participation and ownership. LGED is making major
efforts to improve maintenance efficiency and local participation. The use of labour-based
methods in road maintenance further enhances sustainability and affordability. Calculation
of economic return should guide the major investment decisions.

26 Austroads GAM Part 7 Section 2.7 Program Structure
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In general, planned investment projects are identified as specific projects. New investment
interventions (and projects) are planned and prioritized by applying the following criteria:

Overarching priorities:
o Improvement should always be on the basis of equity across the country;
O Route selection will be based on network approach and no scattered road-link
should be selected;
O Calculation of economic return always guides the major investment decisions.
Sometimes, the decision is made based on qualitative judgement.

In addition, the following general criteria / guidelines also apply:

The first priority should be to maintain those roads which are functionally important
and currently in reasonable condition;

Routine Maintenance will get more priority over Periodic Maintenance;

Maintenance of bridges and culverts on Upazila roads and union roads will be
considered as critical;

Upazila roads will get priority over Union roads and Union roads over Village roads;
Roads developed under Development Partners’ financial assistance will get priority;
Roads having higher traffic volume will receive highest priority;

Approved bus routes will get special importance;

Fully developed, end to end passable roads will get more priority;

Roads connecting the maximum number of ghats and markets, villages and service
centres and institutions will be considered as important.

Infrastructure improvements projects which address the following importance aspects
require investment plans and include:

Improvement from earth to paved roads from among the important Upazila Roads,
Union Roads;

Improvement of culverts/bridges to connect the existing gaps to ensure all-weather
accessibility to all other rural roads (Union Road and Village Road-A) with some
ancillary earth works for spot improvement;

Improvement of Growth Centres and ghat facilities at Growth Centres located on the
bank of inland waterways to facilitate better integration of the rural transport and
trading system;

Construction of Union Parishad Complexes for local socio-economic and governance
development will be included under this category of priority.

Any roads that have past their (10 year) design life.

In the cases where economic return does not govern the selection process, prioritisation of
road projects is done through feasibility studies (technical, financial, social, environmental,
etc.) and community roads are selected through community consultations. Qualitative
judgment may also be used to provide input to the decision-making process.
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Planned roads are usually packaged by districts/divisions/regions and included in
Development Project Proposals (DPPs) and submitted to higher level (Planning Commission)
for consideration and approval. In the process (both at the preparation stage and approval
stage) the following factors, among others, are taken into account:

Contribution of the project in achieving national development goals;
Alignment with government policies and strategies;
Linkage with economic growth, productivity, poverty reduction, and social
development;
e Balanced development.

8.3 Past Program Achievements

Since this is the inaugural version of the Asset Management Plan, there is no timeframe and
physical reference to compare the achievement of the construction, improvement, and
maintenance of Upazila, Union, and Village Road. In such a case, the timeframe of the 7th
five-year plan is taken into account, i.e., 2015-16- to 2019-20.

Table 23: Road Improvements - Past programme achievements 2015-16 to 2019-20

Lengths in Kilometres

- 2015-16 2016-17 2017-18 2018-19 2019-20

Planned 1200 1200 1000 5000

UZR Achieved 743 750 500 510 520 3023
% achieved 62 63 50 64 65 60
Planned 2000 1800 1600 1400 1200 8000

UNR Achieved 1572 1625 1200 1240 1250 6887
% achieved 79 90 75 89 104 86
Planned 2000 2200 2400 2600 2800 12000

VR Achieved 2435 2825 3600 3650 3730 16240
% achieved 122 128 150 140 133 135

I R R e R T P

UZR: Upazila Road; UNR: Union Road; VR: Village Road
Source: 7th Five Year Plan, and LGED Planning Unit

I O e e e
Total
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Table 24: Road Maintenance - Past programme achievements 2015-16 to 2019-20

Lengths in Kilometres

2015-16 2016-17 2017-18 2018-19 2019-20

Planned 3950 3750 4600 3800 3100 19200

UZR Achieved 3831 3654 4535 3692 2908 18620
% achieved 97 97 99 97 94 97
Planned 2500 2450 3700 3050 2550 14250

UNR Achieved 2469 2391 3639 2968 2460 13927
% achieved 97 98 98 97 96 98
Planned 950 1300 2950 2300 1550 9050

VR Achieved 940 1243 2873 2184 1468 8709
% achieved 99 96 97 95 95 96

7240 7288 11047 8844 6836 m
I O N R 2 R L2

UZR: Upazila Road; UNR: Union Road; VR: Village Road
Source: 7th Five Year Plan, and LGED Planning Unit

8.4 Forward Program Targets

This section outlines forward planned activities to be carried out within the next five Financial
Years (2020-21 to 2024-25) relating to road infrastructure assets. During the 8th Five-Year
Plan, LGED plans to improve (investment programme) various categories of roads spanning a
total of 33,000 kilometres throughout the country.
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Table 25: Road development - Forward programme - FY 2020-21 to 2024-25

Lengths in Kilometres

-mmmmm

2010
UNR 820 1050 1150 1320 1350 5690
4600 4800 5100 5300 5500 25300

UZR: Upazila Road; UNR: Union Road;
Source: 8th Five Year Plan, and LGED Planning Unit

VR: Village Road

Periodic maintenance is normally carried out at an interval of three to five years depending
on the deterioration in the road network. Priority of potential candidate roads for
maintenance is prepared based on the analysis of traffic intensity and social & commercial
importance. LGED practice is to apply overlay/rehabilitation at an interval of 8-10 years in
order to extend the functional life to 20 years. Noting the design life for rural roads is 10 years.

LGED's plan for the 8th Five-Year Plan period is to keep year-round fit various types of roads
totalling 55,200 kilometres across the country under maintenance programme (revenue
budget).

Table 26: Road maintenance - Forward programme - FY 2020-21 to 2024-25

Lengths in Kilometres

4500 4800 5000 5200 5400 24900
UNR 3000 3300 3800 4200 4600 18900
1700 2000 2300 2600 2800 11400

UZR: Upazila Road; UNR: Union Road,; VR: Village Road
Source: 8th Five Year Plan, and LGED Maintenance Unit
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9. Financial Management and Valuation

9.1 Financial Planning and Management

All roads have an initial cost to create them, but that is not the end of it. Ongoing lifecycle
costs for utilisation (operation, maintenance and component renewal) are necessary to make
sure the assets continue to provide services at the appropriate agreed service levels. Financial
planning and management must include not only the initial cost of assets but sufficient
funding to ensure continued operation and maintenance to affordable service levels.

This section aims to outline the revenues and financial projections for the whole-of-lifecycle
management of LGED’s road assets portfolio.

The following financial information will be outlined in this section:

e Investment (capital) expenditure requirements for renewals, replacements and new
constructions and cost allocations; and

e Maintenance expenditure necessary to address ongoing operations and maintenance
to deliver required levels of service.

Collecting the data previously described as condition and performance-based assessments in
previous sections will assist LGED to produce the following financial related information:

e Asset Useful life, by adding current age to assessed remaining useful life; and
® Input to assist in calculating Replacement Costs and Asset valuations.

Currently LGED does not collect or maintain the above information in a systematic and
organised manner which is critically needed for financial planning and management purposes.
There are opportunities to graduate from the current practices.

9.2 Funding Sources

The road infrastructure portfolio of LGED is funded through two distinct sources - one for
capital investment that includes new constructions, renewals, and replacements, and the
other for operation and maintenance activities.

The capital investment funds are obtained from the national government's development
budget through the Annual Development Programme (ADP), which includes the
government's own resources and project assistance from development partners. These funds
are disbursed according to the Development Project Proposal (DPP) guidelines set by the
Planning Commission.

The government's revenue budget determines the annual allocation of maintenance funds
for LGED's road infrastructure assets, as decided by the Finance Division. Additionally,
investment projects may also cover a portion of the maintenance cost, provided that
provisions have been made for the same.

LGED's Rural Road and Bridge Maintenance Policy (2013) outlines several funding sources for
the management of road infrastructure assets.:
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Government of Bangladesh Revenue Head;

Donor funded projects;

Local Government Institutes (Zila and Upazila Parishads development budget
allocations);

Private Sector Partnerships;

Land Transfer tax revenues.

Thus far, the maintenance fund has been provided by the government and projects/programs
funded by donors. However, other potential options have not yet been explored.

9.3 Financial Plans

9.3.1 Investment — Ongoing/past

The financial plan (Investment) for new constructions, renewals, and replacements of roads
during the 7th Five Year Plan period, as outlined by LGED, is as follows:

Table 27: Financial Plan for Road Improvements — Ongoing/past (2015-16 to 2019-20)

In million Bangladesh Taka (BDT)

2015-16 2016-17 2017-18 2018-19 2019-20

Planned 11000 11000 10000 8000 8000 48000

UZR Actual 6350 8980 10390 8140 9270 43130
% 58 82 104 102 116 90
Planned 16000 15000 14000 13000 9500 67500

UNR Actual 7630 11900 11040 12890 7870 51330
% 48 79 89 99 83 76
Planned 15000 16000 18000 20000 22000 91000

VR Actual 11410 24550 29370 32750 32270 130350
% 76 153 163 164 147 143

R N N 7S TR P P

42000 42000 42000 41000 m 206500
Total
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9.3.2 Investment — Forward

The financial plan (Investment) for new constructions, renewals, and replacements of roads
during the 8th Five Year Plan period, as outlined by LGED, is as follows:

Table 28: Financial Plan - Investment — Forward (2020-21 to 2024-25)

In million Bangladesh Taka (BDT)

6750 6450 6000 5700 5600 30500
UNR 10660 13650 16100 18480 20250 79140
55200 57600 61200 68900 71500 314400

72610 77700 83300 93080 97350 424040

9.3.3 Maintenance — Ongoing/past

The finance required to ensure the delivery of the necessary levels of service during the 7th
Five Year Plan period for operations and maintenance is as follows:

Table 29: Financial Plan - Maintenance - Ongoing/past (2015-16 to 2019-20)

In million Bangladesh Taka (BDT)

2015-16 2016-17 2017-18 2018-19 2019-20

Planned 5800 6850 7300 7900 9000 36850

UZR Actual 5640 6490 7040 7900 7630 34700
% 97 95 9% 100 85 94
Planned 3250 3400 5300 5200 6000 23150

UNR | Actual 3150 3370 5070 5130 5020 21740
o 97 99 9% 99 84 94
Planned 1300 2000 4300 4700 4500 16800

VR Actual 1310 1940 4310 4230 3900 15710
% 101 97 100 90 87 93

10350 12250 16900 17800 19500 76800
17260 16550 72140
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The finance required to ensure the delivery of the necessary levels of service during the 8th
Five Year Plan period for operations and maintenance is as follows:

9.3.4 Maintenance — Forward

Table 30: Financial Plan - Maintenance — Forward (2020-21 to 2024-25)

UZR 10500 11500 12500 14000 15000 63500
UNR 7000 8000 10000 11000 12000 48000
VR 5200 5500 7500 8500 9000 35700

The forecasted multiyear maintenance plan is not developed and maintained in LGED at
present. An initiative has to be started immediately for the development of a program analysis
tool or customization of the available credible tools (e.g HDM-4, HIMS) for this purpose.

9.4 Asset Valuation

The purpose of asset valuation is the calculation of the financial value of an organization's
assets reported at the end of a financial period. Placing a monetary value on road assets
emphasizes their importance and the potential cost to replace them and to return them to
new condition. This cost is reported through the depreciation of the road asset, which
represents the consumption of the asset in delivering services to road users and other
stakeholders.

Monitoring how the asset value changes with time will provide LGED with an indication of the
investment required to maintain the appropriate value of the asset is being provided. As such,
monitoring can provide LGED with compelling arguments for investing in the preservation of
the asset base to senior decision makers.

LGED’s current Road asset portfolio replacement value compiled from multiple sources is
shown in Table 31 by Asset subclass and asset type.
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Table 31: LGED Road asset replacement value as at Dec 2019

Replacement Value

Asset Sub-Class uantit i
Quantity (million BDT)
Upazila Road
Flexible Pavement 30015 km 343,671.75
Rigid Pavement 824 km 9,888.00
Brick Pavement 1751 km 9,980.70
Union Road
Flexible Pavement 23112 km 218,177.28
Rigid Pavement 899 km 9,529.40
Brick Pavement 3655 km 16,813.00
Village Road-A
Flexible Pavement 25504 km 240,757.76
Rigid Pavement 1307 km 13,854.20
Brick Pavement 9135 km 42,021.00
Village Road-B
Flexible Pavement 5311 km 40,098.05
Rigid Pavement 318 km 2,696.64
Brick Pavement 2936 km 10,980.64

Source: aggregated from multiple sources
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10. Management responsibility and interfaces

10.1 Asset Management Leadership

The Chief Engineer oversees LGED’s AMS across the organization supported in the early stages
of development by the Asset Management Committee (AMC). The AMC, a standing
committee within LGED, is responsible for development, implementation and continuous
improvement of all components of the Asset Management System (AMS) in coordination with
the relevant LGED leadership persons and functional units.

Although the top management plays the key role, however, the leadership and commitment
from all managerial levels is essential for successfully establishing, operating, and improving
asset management within the organisation. The following positions within LGED are expected
to have significant roles to play in the establishment and implementation of the AMS:

Chief Engineer

Additional Chief Engineers

Superintending Engineers

Executive Engineers

Project Directors

Senior Assistant Engineers/Upazila Engineers
Assistant Engineers/Upazila Assistant Engineers
Sub Assistant Engineers

The above group represents the target group demonstrating asset management leadership
and commitment by endorsing the AM Policy, SAMP, AM Objectives and by supporting
continual improvement through review of performance.

Achieving good leadership requires a certain level of knowledge on the part of leaders and
senior decision makers. LGED’s Professional Development Strategy is directly linked with and
supports LGED’s AMS implementation and improvement plan.

10.2 Asset Management Culture

While the processes and systems are at the core of good asset management, success is only
achieved by ensuring right behaviours and attitudes are in place in an organisation. An asset
management culture should run throughout LGED as it takes many functions and roles to
manage local level infrastructure on a national basis. Introduction of an asset management
culture to LGED will require in addition to leadership and commitment,?’ building capability,
knowledge and skills throughout the organisation over a period of time.

The principles of asset management will need continual reinforcement to remind existing
stakeholders of the benefits, avoid pressure to revert to inefficient methods and to introduce
the concepts to new stakeholders, such as new elected leaders and staff.

27 PIARC Section 1.2.2.1; UKRLG HMEP Part C
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10.3 Asset Management Roles and Interfaces

There is no one correct way of defining roles for asset management. However, for consistency
and alignment with LGED’s Professional Development Strategy (2020), the Institute of Asset
Management’s (IAM) Competence Framework is referenced and further extrapolated to
identify roles. These roles, which are defined in the Institute of Asset Management (IAM)
Competences Framework provide guidance on what areas in Asset Management the target
groups will be involved with or be responsible for.

1. Policy development
2. Strategy development

3. Asset management planning

4. Implementing asset management plans

5. Asset management capability development

Roles in Asset Management

6. Risk management and performance improvement

7. Asset knowledge management

Figure 24: Roles in Asset Management2s

The IAM framework specifically identifies seven (7) roles and associated core competencies,?°
of which four (3, 4, 6, and 7) have specific relevance to the content and processes outlined in
this AMP as outlined in Table 32.

The following key findings are relevant to the context of this AMP:

o All the Asset Management roles are confirmed as relevant to LGED;

e The positions of Additional Chief Engineer (ACE), Superintending Engineer (SE), Project
Director (PD) and Executive Engineer (XEN) will be involved in all the roles in Asset
Management;

e The positions of Senior Assistant Engineer (SrAE), Upazila Engineer (UE), Assistant
Engineer (AE), Upazila Assistant Engineer (UAE) and Sub Assistant Engineer (SAE) will
provide implementation support roles.

28 AM Competence Framework, Version 3.0, p. 5

291AM Competence Framework, Version 3.0
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Table 32: AM Roles and Core competencies relevant to this AMP

1. Policy development N/A AMP [Refer to LGED AM Policy]

2. Strategy development N/A AMP [Refer to LGED Strategic Asset Management Plan (SAMP)]

3.1. Appraise investment options

3.2 Apply whole life cycle costing principles

3.3 Produce business case for creation and/or acquisition of assets
3.4 Plan for contingencies

3.5 Develop and communicate AM plans

3. Asset Management
planning

4.1 Create and acquire assets

4.2 Control operations

4.3 Maintain assets

4.4 Optimize and rationalise assets
4.5 Renew or dispose assets

4. Implement Asset
Management Plans

. A M
> cjsgziliti/njgjgsg;ent N/A AMP [Refer to Professional Dev. Strategy and Capability Building Plan]
6.1 Appraise and manage risks
6.2 Assure the quality of AM processes

6. Risk management and . .
& 6.3 Monitor and review progress and performance

erformance . . - . . .
.p 6.4 Review and audit compliance with legal, regulatory, ethical and social
improvement .
requirements
6.5 Learn from incidents
7.1 Define Asset Management information standards
7. Asset knowledge 7.2 Specify, select and integrate AM information systems
management 7.3 Make appropriate AM data available for decision-making

[Refer to LGED Asset Information Strategy]
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11.0 Further Actions, Opportunities and AMP
Improvement Initiatives

The AMP document has identified several additional actions and improvement initiatives. It
is important to note that while some activities can start in the short term, the entire process
of development, implementation, and integration may take several years.

Immediate 3- 6 months
Short term 6-12 months
Medium term 12-24 months
Longer term 24 months ++

Table 33: Further Actions, Opportunities and AMP Improvement Initiatives

3.1 Review, validate and communicate an agreed appropriate Roads | Immediate
asset hierarchy with the aims to:

e Avoid storing duplicate data

e Ensure efficient and reliable storage and use of the data
within RSDMS.

3.2 Develop improvement initiatives in relation to RSDMS with Short term
consideration of the following:

® Incorporating criticality and risk attributes at the
appropriate level according to the asset hierarchy;

e The capacity to link data sources to generate the
information needed for asset management activities such as

life cycle planning, risk management; and

® Improving and streamlining accessibility at all levels.

3.3 Review and update the register of road assets, the hierarchy and | Immediate
components to ensure classification into appropriate segments
and component levels.
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34 In order to gain a better understanding of function and Short term
structural condition of road assets/network, to achieve the
required Level of Service, to overcome challenges for improving
condition and performance data collection capacity, and to
increase reliability of maintenance programs:

e Continual review of condition and performance data needs
to be undertaken; and

e Animprovement plan to address current challenges
experienced in understanding, recording and analysing road
asset condition to support decision making processes along
with forward work programs to be developed and
maintained.

3.5 In order to improve efficiency of inspection process and to Medium
maintain the consistency in interpreting the observed
conditions, the following tasks to be integrated in the business
process:

e Develop a well-designed process that captures as much
relevant data as possible in the inspection process and is
repeatable to build up long term data;

e Ensure operators and field staff are sufficiently trained and
knowledgeable to ensure proper and relevant data is
collected;

e Repeat inspections at sufficient frequencies and intervals to
ensure data is fit for planning, maintenance and compliance
purposes; and

e Ensure the safety of field staff when carrying out inspections
through inclusion of process and site inductions and
training.

3.6.1 1. Incorporate visual condition assessments based on risk / Long term
criticality profile and sampling as a factor in the estimate of
remaining useful life of road pavement types.

2. Establish and document how the collection and use of
pavement condition data is used in life cycle planning and
decision making.
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3.6.2 Further actions to improve condition monitoring activities: Medium

e A road deterioration model interface to be developed to
exchange and make compatible the dataset between
RSDMS and HDM-4 as HDM-4's Road Deterioration and
Works Effects (RDWE) model is reliable, easy to calibrate
with local condition and being used in more than 60
developed/developing countries for the last two decades;

e Develop standard specifications and associated test
methods to provide a consistent and clear approach to
monitoring pavement condition at a network level;

e Increase road condition and traffic survey coverage of
critical and/or important routes to improve life cycle
planning, in particular maintenance activities; and

e Identify and gather datasets that support performance
measures listed in Section 4. Performance and Levels of
Service (evaluated in terms of accuracy, applicability, cost
and overall improvement to monitoring process).

3.6.3 To enhance the ability for delivery the reporting in efficient and | Long term
effective manner, the following register, condition assessment
and forward program reports to be appended to this AMP
gradually upon the availability of requisite pavement condition
data:

e Aregister of surveyed road pavement segments and their
components (RSDMS);

e Condition assessment rating of pavement and surface asset
components and estimate of remaining useful life; and

e A summary report on the network which lists forward
program schedules and associated expenditure reports.

3.7.1 Carry out further assessment to validate the appropriateness Medium
and future relative benefits and value (including costs) in
expanding current practices by incorporating the nominated
tests mentioned in this section.

3.7.2 Develop strategy and actions to improve the current process of | Medium
collection and validation to minimise the current challenges and
barriers resulting in low compliance.

3.8 Plan to implement improvement initiatives identified in the Medium
Asset Information Strategy for improved data quality,
management and validation requirements for effective and
efficient asset management of LGED’s Road Assets.

Page | 72




LGED Asset Management Plan (Road) 2021

3.9 To address asset condition monitoring practices for other road Medium
related asset types essential in achieving delivery of level of
service to users, definition of the following shall be established
and documented in future iterations of this AMP:
e Condition parameters;
e Condition evaluation, monitoring and reporting method(s);
e Data collection methods and frequency including applicable
condition inspection tier(s); and
e Life cycle plans including maintenance strategies.
4.1 e Establish, implement and maintain a Performance Medium
Management Framework to monitor and measure the
performance and/or condition of assets.
e Regular review, evaluation, analysis to be undertaken to
understand trends which may become evident over time to
inform review and/or update of performance measures and
targets for medium- and long-term lifecycle planning of road
assets.
4.3 Review and seek to validate the initial Levels of Service, Medium
associated Performance Measures and Targets as appropriate
and relevant. The review and validation process will include:
e Stakeholder(s) engagement to present,
e Explore and validate alignment of LoS,
e Performance measures and targets - particularly to
customers and users’ expectations.
4.3 Incorporate LoS and performance management processes into Medium
business as usual in an agreed timeframe identifying validation
of future LoS.
5.0 Formalise lifecycle management approaches for roads asset Long term

classes which identify and incorporate outputs from demand
analysis, asset management lifecycle activities and decisions,
risks, performance and costs. Processes may include:

e Long-term renewal, enhancement, maintenance
treatments, volumes and estimates;

e Demand management plans to understand how existing
assets will meet future demand or how growth impacts the
need for new infrastructure assets;

e Identification of future funding requirements;

e Identification and quantification of associated risks, impact,
likelihood and costs;
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® Scenario development and modelling, incorporating non-
asset intervention(s.)

5.1

Develop, document and implement a comprehensive demand
analysis process relative and appropriate to the management of
rural road assets. The demand process will be an integral input
into the development of future work programs, lifecycle plans
and expenditure forecasts.

Proposed improvements include incorporating the following
steps to determine future demand:

o Determine factors which drive and/or influence the demand
for service;

e Complete a forecast to determine demand - i.e., population
growth forecasts profiling the population that currently lives
in the vicinity;

® Assess risks and their impacts on the demand forecast.

e Data captured by other government agencies may be
utilised to assist in understanding the growth forecasts. The
levels of future demands can be proportionately
extrapolated to current traffic levels in lieu of transport
planning software initially

Long term

6.1

Roll out of Risk Management training to build the knowledge,
understanding and capability of staff. This will support
integrating risk management in asset management practices
and transition to business-as-usual supporting informed asset-
related decision making.

Medium

6.2

Adapt and validate appropriate tools and templates for use in
risk assessment processes including:

e Control effectiveness categories,

® LGED AM Likelihood Table

e LGED AM Consequence Table

e LGED AM Risk Matrix.

Medium

6.4

Develop and maintain a live Risk Register for the management
of the rural road’s portfolio.

Medium and Long
term

6.5

Review the Risk register on frequent and regular intervals, or
when changes warrant it (e.g., changes to legislation, or
available budget or after an extreme event).

Medium and Long
term

6.5

Develop and document roles and responsibilities in managing
risks, identifying officials who will have key roles in

Medium and Long
term
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implementing risk management. This will be presented in a
Responsibility Matrix to be included in the AMP.

Develop and integrate risk assessment processes and
procedures for asset management activities throughout lifecycle
activities.

Conduct and document risk assessments to evaluate the impact
of hazards on the continued delivery of services to stakeholders.

6.6 Formalise criteria and identify critical road assets separately Medium and Long
which support assessment in greater detail as part of the asset term
management process. This will allow to target and refine
investigative activities, risk assessment, maintenance plans,
financial plans to the most crucial areas.

7.0 Review and revise the relevant organisational policies, Medium and Long

strategies, plans, decision making processes, and work culture
leading to a new approach to create and maintain road
infrastructures.

Development of new design standards, specifications, training
curricula for road infrastructure planning, supervision and
maintenance through the CReLIC (Climate Resilient Local
Infrastructure Centre) established within LGED with the support
of GCF, KfW and GOB funding.

LGED to consider implementation of tangible actions to build up

resilience in the road network include:

e Implementation and periodic review of the ‘Resilience’ LoS
and associate indicator;

e |dentification and assessment of critical road and bridge
assets;

o Assessment and mapping risk and vulnerability to flooding
and other natural hazards;

® Prioritise maintenance and renewal interventions in

vulnerable areas;

Development of climate resilience design standards;

Capacity building for mainstreaming climate resilience;

Explore use of resilience tools;

Failure Analysis approach towards build back better

mechanisms

term
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8.1 Develop process flow diagrams using the example provided in Medium
this section as a guide to document the process for all program
development and implementation in LGED - including capital
investment / development programs and maintenance
programs. The following inputs and activities should be
included:

® Asset information and asset condition data;

® Level of Service hierarchy for roads;
Performance gap analysis - performance measures, targets
and indicators;

Demand management;

Risk management and prioritisation;

Life cycle plan (maintenance strategies);
Financial plan (funding or budget restrictions and
affordability);

o Works delivery or program implementation;

® Review and improvement;

® Reporting and communication

8.2 Formalise and document the process and criteria adopted to Medium
prioritise investment and work programs. The process and/or
criteria should demonstrate alignment to LGED’s Asset
Management Objectives and AM Policy.

9.1 Further analyse datasets to compile and develop the following Medium and long
specific requirements for inclusion in this section: term

o Estimated cost of expected future work to implement the
investment strategies outlined in the AMP, by asset class,
year and work type;

e Estimated funding levels to address the costs of future work
types, by year;

e |dentification of anticipated funding sources and funding
cycles;

® Asset valuation estimates for road type and the needed
annual investment to maintain asset value

10.1 Leadership target group and senior decision makers will: Continuous

e Demonstrate leadership and commitment to enable the
implementation of asset management and accountability for
processes and activities outlined in this AMP.

e support and encourage adoption of decision-making
techniques supported by asset management processes and
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information for appropriate long term investment strategies
with consideration of LGED’s asset management objectives

10.2 ® LGED leaders, senior decision makers will support and Continuous
advocate a coordinated view of asset management

activities, roles and responsibilities to facilitate translation
and embedding of an effective asset management culture.

e The appropriate competency required to undertake asset
management activities outlined in this AMP will be
identified and training provided where necessary. Refer to
LGED Professional Development Strategy.

® AM culture improvement will be supported and
communicated to suppliers, providers and contractors
through the introduction of a “closed loop” mechanism to
improve accountability.

® Introduction of a formal process/system to handover the
created assets by the project directors to the proposed
asset management unit.

10.3 Review the asset management roles and confirm key asset Continuous
management roles and all positions responsibilities, in terms of
their functions, accountabilities and authorities and their linkage
to described asset management practices and competencies.
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Appendix A. LGED Risk Management Framework

This appendix presents a generic risk management framework that is aligned with ISO
31000:2018. The Framework presented builds upon the risk management process developed
for LGED projects (termed the LGED RIMS international Project). The outputs of this process
are Risk Register and a Risk Action Plan. Templates are included in this appendix for
information. Refer to LGED’s RIMS Manual (Rev D) for complete details on all process,
activities and actions.

Figure A1l - Risk Management Framework after ISO 31000:2018

Establish the context
® The external context
The internal context
* The risk management context
|
+
Identify risks
* What can happen
* When, where and how

:

Analyse risks
Determine existing controis

P

Determine Determine
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Estimate level of risk

!

Evaluate risks
*« Compare with criteria
Set priorities

No
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'

Monitor and Review

Risk Assessment

+

Communicate and Consult

Treat risks

Identify options

* Assess options
Prepare treatment plans

The aim of risk management in LGED is not to eliminate risks from its projects and programs,
rather it is to manage and control risks to optimize the value form the risks. Risk management
enables responsible persons to make informed decisions regarding alternative approaches to
achieving objectives through implementing effective risk treatment and mitigation measures
and actions.3°

30 LGED RIMS Manual rev D.
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Establish the context

Establishing the risk context involves understanding and documenting the social, cultural,
legal, regulatory, economic, and natural environment in which LGED operates. The context
allows risk management to be tailored to LGED’s needs and circumstances. LGED’s risk
appetite, i.e., how much risk the organisation is willing to retain, and its risk tolerance, i.e.is
the readiness to accept residual risks while still achieving its organisational objectives, need
to be understood.

The context of risk assessment is critical for its correct application as well understanding
potential limitations in its implementation. Limited data availability and low organisational
capability may limit the application of risk management processes.

Possible constraints posed upon the implementation of the mitigation measures should also
be considered. These include financial constraints (e.g., limited budgets), workforce
constraints (e.g., availability or competency gaps) and environmental constraints (e.g.,
consideration of the timing of the mitigation measures in the wet season).

Risk Assessment
The risk assessment process consists of three steps:

e Step 1 - Risk identification
® Step 2 - Risk Analysis
® Step 3 - Risk Evaluation

This process has been used to identify and analyse typical risks applicable across the network
or portfolio of assets. The same risk evaluation matrix (used to analyse and evaluate the risks)
can be adopted to undertake more detailed risk assessments. For example, it can be used to
evaluate defects presented in inspection reports to inform prioritisation of activities in the
work bank. However, until the detail of inspection reports improves, the application of this
risk assessment will be limited to high-level risk assessments. A subsequent reactive safety
inspection will then be conducted by an appropriate officer/inspector.

Step 1 - Risk identification

Risk identification should involve a systematic process that considers a range of risk types.
The determination of these risks should involve a variety of subject matter specialists,
including the previously identified stakeholders.

Risk types can include technical, operational, environmental, legal, financial, organisational,
social and external risks.

Step 2 - Risk Analysis

Once an exhaustive list of risks has been defined and agreed by all stakeholders, the risks will
be analysed for their likelihood and severity using the tables below.
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Table A.1 - Consequence rating table

Health and
safety

Environment

Reputation

Business Impact

Table A.2 - Risk lik
Rare

The likelihood of
this consequence to
occur is highly
unlikely to occur

1-5% chance of
occurring until the
next inspection or 5
years, whichever is
greater

Insignificant

Minor Injury

No Impact on
larger
environment.
Localized to
point source.

Minor

Multiple minor
injuries

Minimal
localised
environmental
impact within
site boundaries.
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Moderate

Serious injury

Moderate harm
to local
environment
with possible
wider effects.

Major

Major or
multiple serious
injuries

Significant harm
to local
environment.
Recovery
greater than 1

The likelihood of
this consequence to
occur is unlikely to
occur

6-20% chance of
occurring until the
next inspection or 5
years, whichever is
greater

The likelihood of
this consequence to
occur is possible to
occur

21-40% chance of
occurring until the
next inspection or 5
years, whichever is
greater

No recovery Recovery Recovery year.
required. measurable timescales
within 1 month greater than 1
of impact. month and less
than a1 year
Localised Localised, short | Localised, long Localised, long
temporary term impact term impact but | term impact
impact manageable with
unmanageable
outcomes term
impact
Impact can be An adverse A serious event | A critical event
absorbed event which can | which requires which requires
through normal | be absorbed additional extraordinary
activity with some management management
management effort effort
effort
elihood table
Unlikely Moderate Likely

The likelihood of
this consequence to
occur is likely to
occur

41-80% chance of
occurring until the
next inspection or 5
years, whichever is
greater

Step 3- Risk evaluation

Catastrophic

Single or
multiple
fatalities

Significant harm
with
widespread
effect to
environment.
Recovery longer
than 1 year.
Limited
prospect of full
recovery.

Long term
regional impact

Disaster with
potential to
lead to collapse
of the project.

Almost Certain

The likelihood of
this consequence to
occur is certain to
occur

81-100% chance of
occurring until the
next inspection or 5
years, whichever is
greater

Once the consequence and likelihood of each risk item has been determined, the risk rating
score can be determined by using the below matrix.
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Table A.3 - Risk evaluation matrix

Severity
Insignificant Minor Moderate Major Catastrophic
Score 1 2 3 4 5

Almost 5 Mediums Medium 10 Medium 15 --
Certain
Likely 4 Low 4 Medium 8 Medium 12 Medium 16 -

Likelihood Moderate 3 Low 3 Low 6 Medium 9 Medium 12  Medium 15
Unlikely 2 Low 2 Low 4 Low 6 Medium 8 Medium 10
Rare 1 Low 1 Low 2 Low 3 Low 4 L

Risk Treatment

The risk treatment controls that are presented in this section are appropriate to control the
risk to a tolerable level. Mitigation measures should be considered in the below order (in
order of risk control effectiveness):

e Eliminate - can the risk be avoided? For example; remove the root cause of
deterioration - i.e., reroute river away from the toe of infrastructure.

e Reduce - can the risk be reduced? For example; ensure asset can resist the erosion
effects of the river - i.e., installation of scour protection.

e Control - can you adopt administrative controls? For example; control the likelihood
of consequence - i.e., monitor the asset regularly and inspect asset after periods of
heavy rain/flooding.

Note - above examples are applicable to the risk where a river will erode the bottom of the
embankment of a road or bridge.

Using the list of constraints identified earlier in Table A.1, a list of possible mitigation
measures should be listed against each risk. The final mitigation measures chosen should be
appropriate, achievable within a specific timeframe and provide good financial value.

Some mitigation measures can be addressed more easily and effectively than others, and may
alter the order of implementation appropriately. Analysis of the costs of risk reduction against
different options will assist in identification of the optimum solution. The action owner
responsible for each mitigation measure shall be agreed and identified.
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Monitoring and Review

Once the risks have been agreed and mitigation measures proposed, a Risk Action Plan should
be drafted to sit alongside the Risk Register with a clear set of actions, risk owners and
frequency for monitoring and review.

As LGED’s understanding of the risk management approach and LGED’s risk tolerance is
refined, the approach to risk management, supporting data and conclusions should be re-
evaluated. This evaluation should include the re-evaluation of the context of risk
management of LGED, including any changes to legislation, business objectives, funding
stakeholder expectations and the changing condition of Bangladesh’s asset portfolio.

The monitoring and review phase shall audit whether the proposed mitigation measures have
been adopted into the management of assets, and understand why measures have not been
adopted where appropriate.

The review and re-evaluation phase should investigate the effectiveness of the instigated
mitigation measures and propose refinements and/or new mitigation measures where
appropriate.

This monitoring and review should be undertaken yearly and by independent personnel.
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