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BMS ?7?7? Bridge Maintenance / Serviceability

A Bridges in any road network are valuable assets and
cannot be built and just forgotten .

A It is a misconception that a bridge once constructed does
not require any substantial maintenance for the first couple
of decades.

A Though the pavement failures are common and visible ,
bridge failure when they occur often become catastrophic.

A Even high quality of construction without proper
maintenance, will lead to early failure of the bridge

A Bridge management is not merely a routine, but an art,
which ensures that the bridges remain fit for their intended
purpose over long period at minimum life cycle cost.
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Bridge Collapses In Koraput Amid Heavy Rains,  -16th August 2022
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Gujarat Bridge Collapse: On the morning of July 9, 2025, tragedy struck Gujarat when a portion of the
Gambhira Bridge in Padra, Vadodara district, collapsed, causing at least nine deaths and multiple
injuries. The incident occurred during peak rush hour, as five vehicles—including two trucks, an SUV, a

pickup van, and an auto-rickshaw—plunged into the Mahisagar River following the collapse.

The collapse has once again raised alarm bells over the safety and maintenance of aging infrastructure

in the state. This comes barely two years after the catastrophic Morbi bridge collapse in October 2022,



Possible causes of Collapse & Follow up action Plan

Cause of Collapse: Preliminary Reports Indicate Poor Maintenance

Early speculation from officials suggests that the collapse may have resulted from:
+ Structural weakness
» Lack of timely repairs

* Prolonged neglect in maintenance

Given that the bridge was nearly 40 years old, concerns over its structural integrity had reportedly

been raised in the past, but no major restoration work was undertaken.

Government Measures and Future Steps

Following the incident, the Gujarat government has promised:

« Comprehensive audits of all old bridges statewide.

Improved maintenance protocols with real-time monitoring technologies.

Stricter enforcement of safety standards for public infrastructure.

Rapid response systems for emergencies involving infrastructure failure.

Compensation and relief for affected families.
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What i1s Asset Management ?

1. Systematic process of maintaining, upgrading and operating
physical assets cost-effectively based on a continuous physical
Inventory and condition assessment.

2. It combines sound business practices and economic theory, and
It provides tools to facilitate a more organized, logical approach
to decision- making.

3. Provides a fr ameworakdIdngnmangé an d |
pl anni ngo



Generic Process of Asset Management
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ASSET DATA & ASSET INVENTORISATION

A Asset Inventory

A Asset inventory is the foundation stone on which asset
management processes are to be built

A Desirable Data

A The inventory data requirements for the adoption of a fully
Implemented asset management approach can be determined
from considering the purpose and potential use of such data.



BRIDGE ASSET DATA COLLECTION

A The data base is a central feature of BMS in the modern
context .

A The types of data needed for BMS can be broadly classified
as inventory data and condition data.

A Network -level data should answer the general planning,
programming, and policy decisions supported by the
network -level BMS;

A Project -level data should support decisions about the best
treatment to apply to a specific bridge project . As these data
are collected, they can be stored to create a more complete
database over time. However, a method must be established
to keep the data current ; and,

A Research -level data should be established to collect detailed
data on specific attributes to answer selected questions .



METHOD OF DATA COLLECTION

A

A

The cost of data collection tends to be the largest component of managing
and running a BMS.

It Is therefore important to select data acquisition technology that is
appropriate to the objectives, resources and modus operandi of the agency.

The criteria that can guide the selection of the data collection method are:

Reliability : A trade-off between the accuracy of the method and its
productivity.

Accessibility (Resources): Deals with the efforts required to transfer the
data from the collection medium to the database, the capability for
reviewing and verifying the data before storage, and the speed and
accuracy with which transference to storage can be made;

Affordability : Includes technical support, staff and financial resources
required to sustain the data acquisition process continually through the
annual operations of the agency.



FREQUENCY OF DATA COLLECTION

A Data should be collected only as frequently as is required to
ensure proper management of the Bridges .

A The frequency can vary depending upon the data of interest.

A Frequency of data collection is guided by the following factors:

a) Level of data collection (Network or Project);

b) Intended use of the data (Planning or programming etc);

c) Method of data collection (sampling or continuous);

d) Significance of the Bridge ;

e) Type of funding (public funds or private funds or loan/grant);

f) Availability of human resources (In-house or outsourced);



Assessment of Remaining Service Life

Condition Index

Present Condition

Performance Curve

Serviceable
Condition

Threshold [ . I ___________________________________
Value
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ASSET MANAGEMENT DECISION MAKING & MAINTENANCE PLAN

Decision Making Criteria
Project Level Decision Making
Network Level Decision Making

Asset Maintenance Planning

A
Asset Construction Life Cycle
Condition

1* Rehabilitation Life 2°¢ R ehabilitation
Cycle Life Cycle

UOIONISUO))

Eehabilitation
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Time or Usage




Institutionalization of RAMS

A For sustainability of Road Asset Management within an

organization, it Is important that institutional support s
available from high ranking decision -makers .

A separate organizational unit within the department / agencies
staffing structure is essential with explicit responsibility for the
RAMS development/ commissioning, Implementation,
operationalization

Responsibility includes awareness of the system, manage data
collection, constantly look for ways of improving data
collection procedures and data quality assurance , periodical
review of off-the-shelf RAMS packages available and used
worldwide.

There should be a budget for the operation of the system,
Including all staffing, equipment, data collection (outsourced or in-
house), field travel, quality assurance etc.



Adoption of Appropriate Technology

A It is important that the RAMS implementation should fit
within the overall IT strategy of the department / highway
agency,.

A Technical requirements should describe the technology
environment within which the RAMS will fit (ie hardware,
operating  systems, databases, GIS, and other
applications ).

A IT implementations should preferably use commercial off-
the-shelf (COTS) products , wherever possible as custom
developed applications have often proved difficult and
expensive to sustain.

A It must be acknowledged that RAMS like any other system
IS not static as technology continues to move forward In
a number of areas such as IT, data collection, road
deterioration modeling, maintenance treatments etc



Bridge Management System(BMS)

A Bridge Management System(BMS) is a system designed
to optimize the use of available resources for the inspection,
maintenance, rehabilitation, and replacement of bridges
(AASHTO)

A Bridge inspection is an essential element of any Bridge
Management System particularly for aged and deteriorated
bridges and a path way to condition rating.

A The validity of Condition Assessment relies heavily on the
guality of the inspection.

A A BMS consists of a database of bridge information and
analysis tools to identify needs and prioritization
for bridge maintenance, rehabilitation, and replacement .
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Bridge Components/ Assets
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Bridge Maintenance Activity & BMS

A Bridge Maintenance is a critical component of an
Or gani z a Road nAsst Management plan that
Includes both routine and preventive- maintenance for Minor
Bridges, Major Bridges, Culverts / other Cross Drainage
Structures, which are important component of a highway
/road network system

A Maintenance and repair are complementary operations and
are both essential components of Bridge Management .

A Maintenance is cyclic activity which is repeated over the life
of the structure. It is preventative in principle and is generally
straightforward, routine and repetitive.



Bridge Routine Maintenance & Preservation

A Bridge Routine Maintenance encompasses work that is
performed Iin reaction to an event, season, or activities
that are done for short -term operational need that do not
have preservation value. This work requires regular
reoccurring attention.

A Bridge Preservation is defined as actions or strategies that
prevent, delay, or reduce deterioration of bridges or
bridge elements; restore the function of existing bridges;
keep bridges in good or fair condition; and extend their
service life.

A Preservation actions may be cyclic or condition -driven .



Bridge Maintenance & Preservation

Bridge Asset
Management

Bridge Maintenance & Preservation Is generally done
through a systematic process of Bridge Asset Management,
which in turn is an integral part of any complete highway/road

asset management planning for an organization.



Methodology

Seven-steps process

A Inspection & Identification of distress types
A Severity & extent of distress

A Condition rating for elements

A Overall rating of the bridge

A Maintenance Strategy i Decision making

A Prioritization & Implementation

A Performance Monitoring & Evaluation (KPI)
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What to inspect & How ???
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/ Superstructure
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Benefits of Preventive Maintenance and

Conseqguences of Deferred Maintenance

A Bridge preservation strategy that employs the right
treatments at the right times Iis the most cost-effective
strategy for the management of highway bridges

A It costs less to maintain bridges in good condition than to
maintain them in a deteriorated condition .

A Applying the wrong treatments or deferring maintenance
altogether , leads to a major rehabilitation or possible
complete replacement.

A Rehabilitation projects and replacement projects are costly.

A Bridge repairs and rehabilitation improve the condition of the
bridge.



Benefits of Preventive Maintenance and

Consequences of Deferred Maintenance

A Each repair adds to the length of time the bridge will
remain in service .

A As the structure ages further, the condition rating drops
and soon another repair or rehabilitation becomes necessary.

A Eventually, the deterioration becomes extensive and the
structure has to be replaced.

A During the life of a bridge, some elements such as
expansion joints and approach slabs are repaired several
times, each time improving the element condition but not the
overall bridge condition rating.



A More extensive rehabilitation, such as deck or
superstructure replacement have a greater effect on the
bridge condition ratings, but are done less frequently .

A The deck may be replaced once during the life of the
bridge .

A A second deck replacement project is not common as
too many other elements of the bridge may also require
replacement

A At that point the service life of the bridge is reached. The
bridge becomes a replacement candidate.



Funding Bridge Preservation

A Bridge managers look to address the needs of all bridges in their
iInventory / Network ( Odisha 3700 cases)

A They balance investments in new bridges, rehabilitation, and
preventive maintenance activities.

A Just as using all available funds for bridge replacements would
neglect the preservation of existing bridges, using all resources
on preventive maintenance would ignore more significant needs,
such as bridge replacements and rehabilitations.

A Decisions on funding bridge preservation require clear objectives
and measureable goals and are based on needs.

A An objective could be as simple as: Implement timely preservation
treatments on structurally sound bridges , thereby extending their
useful life.
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Current Practices in our country by
MORTH /NHAI /State PWDS

VIS -S-VIS

Literature Survey on
Bridge Maintenance Practices Around the World
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BRIDGE INSPECTION / CONDITION RATING
MAINTENANCE STRATEGY

BMS GLOBAL APPROACH
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BRIDGE INSPECTION & CONDITION RATING - JAPAN

A Each element in the structure is evaluated based on every
single kind of defect, such as cracking, corrosion, etc., A
demerit rating Is assigned to each element in a tabular
format.

A According to the Regular Inspection Procedure for Road
Bridge (2014) requlated by the Ministry of Land,
Infrastructure, Transport and Tourism (MLIT) , there is
basically one inspection type; Reqgular Inspection .

A Regular inspection in Japan is a hands-on visual
Inspection of components or elements In a close
distance.

A For every structural member in each span, the condition is
translated into either of the maintenance urgency ratings



CONDITION RATING OF BRIDGES IN JAPAN

Condition Description
I Good No obstacle to the function of
the structure.
1T Preventive There 1s no obstacle to the
maintenance phase function of the structure. but it
1s desirable to take preventive
maintenance.

IIT | Early rehabilitation There 1s a possibility that the
phase function of the structure may
be hindered. so a rehabilitation
strategy must be taken.

IV | Emergency repair Presence of an obstacle to the
phase function of the structure. or a
possibility of occurrence 1is
extremely high. An urgent
action must be taken.

Maintenance urgency ratings are diagnosesgiven by experienced
engineersn a very subjectivemanner,for eachmember,taking into
accounthedamagaype,locationof damagedirectionof crack,earlier
remedialwork history,etc



BRIDGE INSPECTION & RATING -
UNITED STATES OF AMERICA

A National Bridge Inspection Standards (NBIS) set the
criteria for proper inspection and evaluation of all highway
bridges in the United States.

A According to the American Association of State Highway and
Transportation Officials (AASHTO) manual for Condition
Evaluation of Bridges, the overall condition rating is assigned
for three major components: deck, superstructure and
substructure  which are further divided into various
elements

A Federal regulations address bridge inspection population,
Inspection intervals, Iinspection methods, Inspection
personnel, and inspection reporting



Eight types of bridge inspections - USA

Inspection

Description

Initial

Routine

Damage

In-Depth

Special

Underwater

Hands-on

Fracture-
Critical
MNember

First mspection of a bridge as it becomes a part
of the bridge mventory to determuune baseline
structural conditions.

Regularly scheduled mspection consisting of
observations and/or measurements needed to
determuine the phvsical and function condition
of the bridge.

Unscheduled nspection to assess structural
damage resulting from environmental factors or
human actions.

A close-up mspection which i1nvestigates
deficiencies that were mnot detected during
Routine Inspection.

An mspection scheduled at the discretion of the
bridge owner. used to monitor a particular
known defect or suspected deficiency.

Inspection of the underwater portion of a bridge
suubstructure and the surrounding channel.

Inspection within arm’s length of the
component. Inspection uses wvisual techniques
that mawv be supplemented bv NDT.

A hands-on mspection of a fracture-critical
member or components that mmav include wvisual
and other non-destructive evaluation.

NDT: Non-destimictive Test



CONDITION RATING SYSTEM 1 USA

Rating Description

N Not Applicable.

9 Excellent Condition.

8 Very good Condition — mno problems
discovered.

7 Good Condition — some minor problems.

6 Satisfactory Condition — structural elements
show some minor deterioration.

5 Fair Condition - all primary structural
elements are sound but may have minor
section loss, cracking, spalling, or scour.

4 Poor Condition — advanced section loss.
deterioration. spalling. or scour.

3 Serious Condition — loss of section.
deterioration. spalling or scour have
seriously  affected primary  structural
elements.

2 Critical Condition — advanced deterioration
of primary structural elements.

1 Imminent Failure Condition - major
deterioration or section loss present 1n
critical structural components, or obvious
vertical or horizontal movement affecting
structure stability.

0 Failed condition — out of service.

Table 5: Descriptive condition rating for elements

Condition | Description
Good | Element 15 limited to only mumor problems.
Fair | Structural capacity of element 15 not
atfected by minor detersoration, spalling,
cracking efc,
Poor | Structural capacity of element 1s affected by

advanced deterioration, section loss,
spalling, cracking or other deficiency.




FIVE TYPES OF BRIDGE INSPECTION IN UK

Inspection | Description

Acceptance | Performed for new bridges, newly repaired
bridges, and newly start of a new
maintenance contract,

Superficial | Checks for outstanding defects that pose a
risk to safety are highlighted and action
taken immediately to remedy them.

General Applies to bridge elements that are easily
accessible.
Principal All bridge elements, including those that are

difficult to access. This may sometimes
require specialist access machinery or tools.

Special Detailed investigation of a particular bridge
component. Bridges that have been
strengthened using plates bonded to them
also require special mspections.

Methodology of visual inspection in U.K. is primarily based on Severity
I Extent code prescribed procedure set out by Highway Agency.



UK Bridge Condition Rating System

A The severity defines as the degree of damage while extent is
a measure of the length, area, or number of defects of the
bridge element.

A Condition rating used in the UK is a scale of 1-5, describing
the degree of deterioration, from minor (structurally sound) to
a collapsed state (non-functional).

Code

Description

Extent

A

No significant defect.

Slight, less than 5% of length/area affected.
Moderate; 5% — 20% of area/length affected.
Wide. 20% — 50% affected.

Extensive; over 50% of surface area/length.

Severity

B
C
D
E
1
2
3
4

'.__)]

As new, or has no significant defect.

Early signs of deterioration, minor defect.
Moderate, some loss of functionality expected.
Severe defect and/or element 1s close to failure.

The element 1s non-functional/failed.




BRIDGE INSPECTION IN SOUTH AFRICA

A Inventory and inspection of bridges is done by the South
Africa National Roads Agency Limited (SANRAL) for
bridges on national roads, Provincial departments of
transport for bridges on provincial roads and municipal
transport agencis for bridges on municipal roads.

A South African maintenance practice includes five types of
Inspections

A The defects are rated for their Degree, Extent, Relevancy
and Urgency (DER&U).

A The DER&U rating system identifies defects and prioritizes
them by evaluating their relative Iimportance to the
structural integrity of the bridge .

A It is important to note that the ratings are not directly
associated with the elements but with the damage



BRIDGE INSPECTION IN SOUTH AFRICA

Inspection

Description

Monitoring

Principal

Verification

Project-level

Acceptance

A quick check on the new defects and the
status of the previously known defects. A
monitoring mspection does not produce any
condition rating.

A thorough examination and record of a
bridge for all defects.

Are performed annually by SANRAL
order to verify the accuracy of mspection
data.

Inspection to collect mformation for
contract documents.

Inspection of work during and after a
confract.




BRIDGE INSPECTION IN DENMARK

A Danish Road Directorate used a computer-based BMS,
called DANBRO, to manage their bridges.

A DANBRO throughout Denmark since 1988 identifies eight
types of bridge inspections

A For each defect reported, the inspector will recommend a
repair scheme, its year of application, and also estimate the
costs for repair actions

A Condition ratings in Denmark are built up from three
contributors: damage (3 points), function (1 point), and
consequence (1 point).

A The overall rating scale is 0-5, with ®6meaning no damage
and ®oimplying that the component can no longer fulfil its
function



Eight Types Bridge Inspection in Denmark

Inspection Description

Inventory Collect bridge data and baseline
conditions.

Daily Cursory examination noting failure.
damage. debris. etc.

Routine— Planning and checking routine

Extended cleaning and maintenance.

Reports from Reports of: impact damage.

Users vandalism. debris on bridge or road

and erosion damage.

Principal Thorough and systematic wvisual
inspection of all the components of
the bridge.

Special Collection of more detailed
information for decisions on
maintenance actions.

Economic Special Preparation for major repair project

Inspection for a bridge.

Technical Special Damage investigations, Special

Inspection investigations. Load-carrving

capacity evaluations.

" | Not a formal part of the Directorate Bridge Inspection Program.



DANI SH ROAD DI RECTORATE N DANE
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Rating | Description
0 Insignificant deterioration: little or no damage.

1 Minor deterioration; damage with a very slow
rate of development.

2 Damage 1s at an early stage of development or
there are a few fully developed defects.

(L

Damage has developed to such a degree and/or
extent that 1t 1s likely that within a short time the
component will no longer fulfil 1ts function.

4 The component 1s severely deteriorated, such
that 1ts capacity to fulfil 1ts function has or will
soon disappear. Repair 1s necessary in the near
future.

The component has completely deteriorated and
can no longer fulfil its function.

LA




Bridge Inspection & Condition Rating Iin Germany

A Bridge inspections at two levels called Major Test and Minor
Test.

A Major tests are arms-length (DIN wording is it o u € h
di st a mspeciohs of all elements with access to all
parts.

A Minor tests are done three years after each major test.

A In Germany, condition rating scales run from 0 (good) to 4
(very poor).

A Each bridge component is assigned three ratings; one each
for structural damage, traffic safety, and bridge durability.



Bridge Inspection Type in German

Inspection

Description

Major Test

Acceptance
(Guarantee
Minor Test

Superficial
Ad Hoc

Systems

Arms-length  mspection of  all
components; uses access equipment
and includes underwater mspection.
Major test.

Major test.

Verification of current state of known
damage and defects.

Cursory mspection for safety.

After signmificant events, such as
storms, floods, etc.: also for known,
severe damage.

Inspection of electrical or mechanical
systems.




GERMANY - RATING FOR STRUCTURAL DEFECT &

BRIDGE COMPONENTS

Rating

Description

0

Defect has no effect on the strength of the
element or structure.

Defect affects the strength of the structural
element, but does not affect the strength of the
structure.

Defect affects the strength of the structural
element and has little effect on the strength of the
structure.

Defect affects the strength of the structural
element and the structure. Structure does not have
adequate strength.

Structural strength of the structural element is
lost. Structure does not have adequate strength.
Repair or rehabilitation 1s needed.

Grade | Description

1.0-1.4 | Very good structural condition.

1.5-1.9 | Good structural condition, but may
have less long-term durability.

2.0-24 | Satistactory structural condition, but
may have less long-term durability.

2.5-2.9 | Unsatisfactory structural —condition.
Traftic safety may be affected.

3.0-34 | Crtical structural condition. Traffic
safety 1s affected.

35-40 |Inadequate  structural  condition.

Traftic safety 1s not adequate.




Canadian rating (Bridge Condition Index)

A One of the option could be to consider the replacement cost of the
bridge and then define BCI (Bridge Condition Index).

A To calculate the BCI rating, the current value is divided by the
replacement cost of the bridge .

A Good - BCI Range 70 -100 (For a bridge with a BCI greater than 70,
maintenance work may not be required within the next five years ).

A Fair - BCI Range 60 -70 (For a bridge with a BCI between 60 and 70
the maintenance work can be scheduled within the next five
years. This is the ideal time to schedule major bridge repairs from an
economic perspective.

A Poor - BCl Less than 60 (For a bridge with a BCI rating of less than
60, maintenance work should be scheduled within one year).

61



Scenario in India 1 Indian Roads Congress IRC Guidelines

IRC Guidelines for Inspection, Maintenance, Repair,
Strengthening , Retrofitting & Rating of Bridges

1. IRC:SP:18 Manual for Highway Bridge Inspection

2. IRC:SP:35, Guidelines for Inspection and Maintenance of Bridges

3. IRC: SP:37 Guidelines for Evaluation of Load Carrying Capacity
Bridges.

4. IRC: SP:40 Guidelines on Repair, Strengthening and Rehabilitation
of Bridges

5. IRC:SP:52 Bridge Inspectors Reference Manual

6. IRC:SP:51 Load Testing of Bridges

7. IRC: SP:74 Guidelines for Repair and Rehabilitation of steel bridges

8. IRC:SP 75 Guidelines for Retrofitting of Steel Bridges




Decision processes for maintenance

A Quality of Inspection & Reliability of insitu data
A Bridge Condition Rating (Element level & Full)
A Maintenance Needs (Element level & full)

A Effectiveness of Maintenance (Alternatives)
A Funding Availability & Economic Evaluation

A Project Level Work Program

A Network Level Work Program

A Implementation & Monitoring









Table 1: Protective Coating Material and Properties

Product Category | Classification

Film Forming

Polyurethane Coating
Epoxy Resin Coating
Epoxy Coal Tar Coating
RJ;hCh]c;;ﬂa ted Coating
- o B
Bitominons Coating
Polymer Modified

Cementitions

MNon-Film Forming

Silane Siloxane Impregnation

CO5
EResistance

Very High

Very High

Very High

Very High

Very High

High

Very Low

Cost

—
Water Vapour D E .
Transmission P Strons UV CE
Condition e

Eecoat

Recoat

Wt : Interval

Very Low Very High No Poor Poor Good Good Poor
Very Low Very High Far Poor Fair Good Good Poor
Very Low Very High No Good Poor Good Famr Good
Moderate Very High Yes Good Famr Farr Fair Good
Very Low High Fair Good Good Poor Poor Good
High High Yes Good Good Excellent  Excellent Good
Yes
Very High Very High Yes Good Good L Excellent Good

Good












External Post -Tensioning

Over the service life of a
pre-stressed concrete
member, loss In pres-
stress may occur due to a
variety of reasons. Post-
tensioned bridges can be
effectively rehabilitated by
external post-tensioning
technique to compensate
for loss in pre-stress or
Increase in wheel loads.







Maintenance Iltems & Objectives / Alternatives

=
1 Maintenance Objectives /

NO Aapproach Maintenance Response

1 Seal or replace Minimlizes the
leaking joints or | deterioration of
eliminate declk superstructure arnd
Joints substructure elements

beneath the joints.

=2 IDeck overlawvs Signitficantly 1imnmcrease

the life of the deck bw
scaling of aging arnd
weathering. O~verlawy
svstems imclude
waterproofings
membrane with asphaltic
concrete overlay ., lLo~=r
prermeability or high
performance concrete
overlavs. and methwl
methacrvlate arnd
prolyvmer-swyvstem
overlawvs.

3 Cathodic Proven technologyw for
Protection (CP) stopping the corrosion of
svstems for reinforcing steel.
hridoa Aacl-o




Maintenance Iltems, Objectives & Best Practices

~1 L Maintenmance Objectives /

NO Approach Maintenance Response

4 Electrochemical | Removes the chloride
Chloride 1ions from the wvicinity of
Extraction the reinforcing steel and
(ECE) treatment | thus climinates the

source of corrosion.

5 Concrete deck | Proven technology for
repairs in | stopping the corrosion
conjunction with | of reinforcing steel.
installation of
deck
overlays, CcP
systems., or ECE
treatment

6 Painting/coating | Protects against
or overcoating corrosion. Reduces the
of structural deterioration of the
steel structural steel

7 Retrofit of Methods to add
fracture critical redundancy to the
members structure such as

imstalling a redundant
catch system for pin and
link assemblies.




Maintenance Iltems, Objectives & Best Practices

=1
N O

Maintenmnance
Approach

Objectives /
Maintenance Response

CP swstermms for
substructure
elements

Prower technologzs~ for
stoppring the corrosion of
reinforcing stecel.

HFCFHF- treatimaent
for substructure
elements

Removwves thhe chloride
1omns from the wvicinity of
the reinforcing stecel and

mmmmmmmmmmmmmmm eliminates thhe
source of corrosi1on. Can
be wermw effective ~when
the source of chlorides 1s
elirminated

1O

ITnstallation of

Protects the substruacture
celements fromm
uunNndermining aind faizlure
due to scour.

Removwving larce
Adebris frormmnm
channels

Prevents channel bed
material from scouringe.

12

Installation of
Jackets withh CP
swsternms arouwurnd
concrete piles

against
and

Protects
COrrTOS1OTY
deteriorationr.

Sspplication of
COnCIraete
scalants.,
coatings., and
membranes for
surface
prrotection of thhe
Cconcrete —

Protect the reimnforcing
steecl fromm corrosion by
sStoppPing O IMINIIMmMIiIZIng
the 1ntrusion of wwater
and chloride througch the
CoOoncrete.




Performance Monitoring and Evaluation

A It is desirable to have a process for monitoring and evaluating the
asset management implementation through performance measure
parameters .

A Some of the key performance indicators (KPI)

a) Average condition of the all bridges on a network in terms of
Bridge Condition Indices (BCI) before and after implementation of
BMMS

b) Percentage of lll condition bridges in a road network above a
threshold values of SHI as an indication of timely intervention for
improvement in functionality / serviceability,

c) Percentage of distress in a network level over a threshold values
of Cracking/Corrossion [/ Spalling /or combination of these,

d) number of Bridges maintained per year



Inspection by Pole Camera

Vehicle

Inspection by Bridge Inspection

Inspection by Ladder




Typlcal Mobile Bridge Inspection Unit
. % Zoom out (Ctrl+Minus) R| DGE

INSPECTION UNIT

m uﬁcturo} under techntcal

collaboration with CSIR-CRRI




Typical Mobile Bridge Inspection Unit
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Typical Mobile Bridge Inspection Unit




ODISHA CASE STUDY
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Condition Assessment &Remedial Measures

Bridges under PWDGovtof Odisha

Total Bridges : 304
Major Bridges: 52

PWD Divisions: 31

Minor Bridges: 252
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