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Introduction 

The road transport related data especially involves 

activities like traffic counting, sign inventories, 

accident investigation, recording of construction 

and maintenance projects and funding, right of way 

surveys, bridge inventories, pavement condition 

surveys, geometry design inventories, and other 

data collection and maintenance activities. These 

activities are mostly uncoordinated within the 

organizations and across the organizational 

boundaries. Due to lack of co-ordination or of 

narrow concept of knowledge use and application, 

data collected for one purpose is never usable for 

others. If two users need an equivalent data or very 

similar data, the info is usually collected twice. 

However, if the info is integrated properly by using 

the acceptable referencing system concept it are 

often put to maximum use for transportation also as 

for several other purposes.  

 

Considering the complexities in developing, 

updating and processing of the transport related 

data and therefore the declining trend in cost of 

knowledge management and storage facility there's 

and urgent got to adopt new concepts and 

technologies for designing and developing the 

knowledge resource management of transport 

infrastructure within the country. Therefore, the 

event within the field of data technology like GIS 

Expert System and management Systems are 

especially relevant to the sector to transportation 

engineering. 

 

Review of Literature 

Murphy, M. (2013) Roads represent a major long-

term infrastructure investment. A well-managed 

and maintained road is therefore fundamental to the 

safety and availability of the road network as a 

whole. In carrying out pavement maintenance 

functions, Local Road Authorities  face  growing 

 

pressures arising from inadequate budgets and 

greater accountability, when many of the existing 

roads have reached the upper limits of their design 

life spans while being subjected to increasing 

traffic. There are many factors that influence the 

decision making process in pavement maintenance 

management, including road surface conditions, 

safety, traffic loading, cost, funding and 

prioritisation decisions, hence an efficient approach 

is vital to ensure optimisation and a satisfactory 

trade-off between conflicting factors. A Multi-

Criteria Decision Making (MCDM) approach is 

used to handle the trade-off between conflicting 

factors. It is processed in the Analytical Hierarchy 

Process (AHP) using Excel software, and the 

database developed in Excel is then imported into 

GIS in order to allow ease of query, analysis and 

visualisation of results. The main key output of this 

research will be the development of a GIS-based 

pavement maintenance management model to 

support decision making in pavement maintenance 

management. The most important factors 

influencing decision making in pavement 

maintenance management are established through a 

nationwide questionnaire survey, which is 

undertaken among the UK Local Authorities’ 

pavement maintenance experts. 14 factors were 

identified, which are: Remaining Service Life, 

Road Condition Indicator (RCI), Type of 

Deterioration, Observed Deterioration Rate, Traffic 

Diversion, Importance of Road/Classification, 

Annual Average Daily Traffic (AADT), Possible 

Conflict or Overlap with Other Road Works, Risk 

of failure, Safety Concern, Accident Rate (related 

to surface condition), Scheme Cost, Available 

Budget/Funding and Whole Lifecycle Cost. 

Interviews were also conducted with experts in 

pavement maintenance within different Local Road 

Authorities to justify the rated factors affecting 

pavement maintenance  prioritisation.  The  case  
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study approach was adopted, based on Runnymede 

District roads within the Surrey County Council, 

for developing and testing the GIS-based decision 

support model. The output model was validated 

through interviews with four experts in pavement 

maintenance as target end-users, and the model was 

judged as a rational, simple and usable appropriate 

tool for network analysis as GIS. However, a risk 

of inadequate budgets might limit the practicability 

of the model. 

 

Balram, (2014) In this study, performance models 

were developed. Software in Visual Basic 

programming language was used for the developed 

model. Using the software, both the present 

condition of the pavement can be examined and 

future performance based on expected traffic values 

can be predicted. So, the software can be used at 

both network and project level. Cost and benefit 

values taken from the literature were used in 

determining the cost-benefit ratio. Using the 

genetic algorithm approach, a computer program in 

Visual Basic programming language was written. 

Using the model developed, a five-year 

maintenance and rehabilitation program can be 

planned for a given database considering budget 

restraints. The developed models were merged by 

writing Geographic Information System (GIS) 

software in order to show the effectiveness of 

models and adopt the models into a GIS. For this 

purpose, a case study of GIS was exposed. The 

control of the overall system can be applied in 

addition to the application of the model at network 

level. The developed software allows data to be 

transferred to the database, analyses and different 

scenario applications for showing GIS results. 

These are the General Directorate of Land 

Transportation, and the General Directorate of 

Highways under the Ministry of Transport and 

Communications. In Turkey, the land routes are 

divided into four classes: motorways, state 

highways, provincial roads and rural roads. The 

planning, construction and administration of 

motorways, state highways and provincial roads are 

the responsibility of the General Directorate of 

Highways. On the other hand, the responsibilities 

of the General Directorate of Land Transportation 

are to carry out legislative arrangements regarding 

railways and land transportation, to accede to the 

treaties and make provisions for compatibility 

purposes with other transport services, and to 

provide developments. Many of the roads in the 

Turkish highway network were designed and 

constructed according to the demands of their 

periods. Thus, they have become unable to carry 

the increasing traffic loads, especially heavy 

vehicle traffic nowadays. In addition to this, 

overloading of heavy vehicles cause to 

significantly decreases to service life, estimated at 

20 years, of the state highways. By far the most 

urgent current need identified was for "maps 

highlighting substandard pavement sections. Many 

districts are manually colour coding maps using 

PMS data available only in standard tabular format. 

The need to evaluate the potential for geographic 

information systems (GISs) to support PMS 

activities is obvious. Initial efforts have been made 

to implement this technology within the Texas 

SDHPT. Initial efforts to implement GIS 

technology to assist pavement management 

activities involved the incorporation of a prototype 

GIS module into the MICRO-PES system. This 

microcomputer-based system, which was 

developed by the Texas Transportation Institute, 

provides Texas SDHPT personnel with tools for 

analysing the information stored within the 

network level Pavement Evaluation System (PES) 

data base. 

 

GIS  

The first step during an n asset management system 

is to spot the road network in satellite images and 

creation of a layer comprising the alignments of the 

roads in GIS software. Challenges in developing 

countries: The satellite images in most of the 

developing countries aren't reliable and in many 

cases the road names and start-end locations differ 

from satellite database too. Sometimes the 

alignments on ground show constant offsets from 

the satellite images. Ground-trotting of an 

equivalent, therefore, becomes essential. So as to 

try to so, the road alignments are captured in GPS 

devices. An individual holding a GPS device 

travels along the road and therefore the longitudes 

and latitudes of the road alignment (center line) are 

captured within the GPS device. The captured data 

is then extracted to a computer and employing GIS 

software, the alignments are converted to .shp file 

format. Even with normal GPS devices sometimes 

the alignments can’t be tracked accurately and a 

few offsets are always present. This offset is often 

reduced by using high end GPS devices like 

Differential Global Positioning System (DGPS). 

 

A GIS may be a computerized data base 

management system for accumulating, storage, 

retrieval, analysis and display of spatial data. A 

GIS contains two broad categories of data, geo-

referenced spatial data and attribute data. Geo-

referenced spatial data define objects that have an 

orientation and relationship in two or three-

dimensional space. Attributes related to a street 

segment might include its width, number of lanes, 

construction history, and pavement condition and 

traffic volumes. A topological relationship between 

the spatially geo-referenced geometric entities 

(point, line or polygon) that have an edge 

somewhere on the surface of the world should be 
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maintained. Topological relationships traditionally 

include adjacency (what adjoins what), 

containment (what encloses what), and proximity 

(how close something is to something else).  

 

GIS technology is increasingly being considered 

for implementation in many infrastructure planning 

and management systems, thanks to its superior 

spatial data handling capabilities. Textual databases 

are combined with digitized maps to enable the 

visual display of varied data on a map. GIS 

technology plays an increasing role within the 

development of latest pavement management 

applications for all concerned transportation 

agencies. The subtle database during a GIS has the 

power to associate and manipulate diverse sets of 

spatially referenced data that are geo-coded to a 

standard referencing system. GIS can expand the 

choice making on repair strategies and project 

scheduling by incorporating such diverse data as 

accident histories, and vehicle volumes. A GIS can 

perform geographic queries during a 

straightforward, intuitive fashion instead of being 

limited to textual queries. 

 

Conclusion 

The integration of GIS and GPS for road system 

will speed-up the information assortment method 

and scale back force needs. Moreover, the 

integrated system will offer details of pavement 

failures (such as potholes, rutting etc.) on a digital 

map, that users will read on a GPS palmtop. This 

can be useful in locating the pavement failures for 

day to-day road repairs. The GIS and GPS 

integrated system provides vital sweetening of the 

many aspects of road systems. Software package 

programs are obtainable for network level road 

maintenance and rehabilitation like PMP’s 

pavement management software, PARMMS road 

manager V3 and therefore the road development 

and management system HDM-4. However, these 

software package programs have several limitations 

(for example, they're not compatible with 

knowledge obtained from GPS). Moreover, a 

number of road maintenance software package 

programs don't provide the liberty to use 

appropriate maintenance methods that are 

acceptable for a selected native space. The 

restrictions of the prevailing software package 

impelled North American country to develop and 

check a whole road maintenance and rehabilitation 

system which might answer a number of these 

constraints. The developed system is especially 

helpful to street maintenance authorities with 

varied demands and restricted resources. There is a 

necessity of developing a scientific approach 

towards deciding the upkeep and rehabilitation 

needs of pavements. Efforts are required to develop 

road management and designing tools to enhance 

upon the prevailing road network. These tools are 

essential for assessing the monetary wants, 

evaluating the choice maintenance methods and 

prioritizing the work programs. In such a scenario, 

development associate degreed observe of an 

economical pavement management system would 

supply objective data and helpful analysis to make 

sure consistent, and cost-efficient choices 

associated with preservation of the road networks.  
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