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ABSTRACT 
In all countries, an enormous budget is annually spent on road maintenance. Investigating the 

situation of existing ways and recognizing their damage can give a widespread view to experts 
and those involved about how to distribute funds. Khuzestan province is one of the widest 

provinces of the country which is the route of many trucks because of having multiple ports and 

common border with Persian Gulf and Iraq. In this study, at first the ways of province has been 
examined and one of the axes has been selected as a sample and then the damages of this axis 

has been removed and its impact rate on pavement condition index has been determined. The 

most critical failures have been identified in the following. A questionnaire has been prepared for 
this work and has been distributed among province’s pavement experts and the results have been 

calculated in Expert Choice software. At the end, the conclusion of these calculations has been 

presented.  
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INTRODUCTION 

 

 Maintaining the level of pavement service in a suitable range causes very high costs for office of roads and 

urban development. Maintenance of pavements service level caused considerable reduction in traffic accidents. 

The management of pavement maintenance costs leads to maximum repairs and lowest cost that this issue is one 

of the main objectives of all road departments of provinces. Analytical Hierarchy Process is one of the most 

comprehensive systems designed for multiple criteria decision making. Since it: 

• Formulates the decision-making criteria. 

• Considers various qualitative and quantitative criteria. 

• Decision options will come into the question. 

• Sensitivity on criteria and sub-criteria are analyzed. 

 According to numerous studies in the field of development projects that is done by using Analytic 

Hierarchy Process (AHP), indicates its high adaptation.  Including research in the field of development projects 

using hierarchical analysis, has been expressed in the following.   

 Rezai, et.al (2010) in a survey called “the prioritization of road building projects in the country” have used 

promethee integration method and analytic hierarchy process for prioritize the road construction projects. After 

recognizing criteria and sub-criteria, software has been designed for performing this work. This software called 

MR prioritization and by entering information about the projects and criteria indicates the prioritization of main 

roads constructions (Abdolreza, 2010). 

 Khatib Zadeh et al (2012) have investigated the prioritization of potential pathways for building sidewalks 

in Tehran by using Analytical Hierarchy Process (AHP). In this study, a methodology has been used for 
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prioritization and making decision for choosing passages in order to do exact process of need assessment and 

feasibility study of sidewalk construction by using Analytical Hierarchy Process (AHP) and applying essential 

indicators in choosing potential pathways. Finally, the proposed methodology has been used for prioritization 

among the three passages; Doctor Ayat Street, Vanak Street and Sattarkhan Street (Armin. 2012) as a case 

study.  

 Alizadeh Tabatabai et al (2012) have investigated the selection of public transport system by using 

Analytical Hierarchy Process in a research. According to the results of this research, with defining suitable 

criteria, a system can be selected which has the highest compatibility with decision makers and user’s desired 

indicators and to minimize disadvantages caused by the wrong choice (Mohsin, A .T.S, 2012).   

 Hdyqh Javani et al (2011) have investigated the priority of immunization for urban pathways by using 

Analytical Hierarchy Process (AHP). In this paper, the study areas have been investigated and prioritized in 

terms of executive and operational background for suitable and efficient immunization. Based on software 

results and conducted analysis, the priority of experts in terms of pathway’s immunization are respectively the 

criteria of sidewalk existence, existence of particular applications, pathway width, pathway length, existing 

ramifications of the pathway, pathway's arches and  performance (Mohsen. h.j., 1390).  

 Afrazeh and Naserian (2005) in a research have examined the prioritization of railroad development 

projects based on a multi-criteria decision-making algorithm. In this direction a scientific decision making 

algorithm based on multiple criteria methods for prioritizing the railroad projects has been proposed. By 

implementing this model on fourteen railroad plans, the possibility of implementing the model has been tested 

(Abbass., A 2005).  

 Amini et al (2012) in a research have investigated suitable location for constructing asphalt plant in road 

construction projects by using Analytical Hierarchy Process. Constructing asphalt plant leads to double amounts 

of pollution and environmental degradation. However, maintenance, improvement and reconstruction are 

necessary for road construction and the pavement. For this purpose, asphalt factories seem to be necessary. 

Therefore, maximum precision should be used for choosing the place and technology of constructing these 

factories in order to minimize the level of destruction and pollution. In this study, the best place for constructing 

asphalt factory in order to build the Hamedan's road bypass has been selected by using AHP and Expert Choice 

software. At first, the general purpose was determined and then the criteria were calculated (six criteria) by 

using expert opinion and options (three options) were determined by using fieldwork.   Assigning weights to the 

criteria have been done by using expert opinion. 

 Finally, the data were entered to the Expert Choice software and one of the options was chosen as a suitable 

location for constructing asphalt factory (Azhdar., A., 2012). 

 Shaheen Kar et al (2009) have developed a Multi Criteria decision-making model by using a compilation of 

WRAC techniques and analyzing the ratio of benefits to expenditure and its application have studied for 4 

mechanized bridge in Tehran (Alireza., Sh.k 2009).  

 Bghvry and Darabi (2010) have chosen, discussed and have assessed the main criteria for achieving to a 

sustainable transportation in neighborhoods. Also, the model of analytic hierarchy process (AHP) has been used 

because of the simplicity, flexibility, including both quantitative and qualitative criteria and also the possibility 

of ranking the solutions and related criteria. In this research, criteria and sub-criteria have been considered to 

find suitable solutions in neighborhood, followed by optimal consumption of energy and sustainable 

development. As a case study, Gisha district has been studied and evaluated based on provided criteria. 

Appropriate solutions of transportation have been prioritized according to their different characteristics. 

(Armaghan, B., 2010). 

 Golbabapoor and Sabt (2005) have evaluated analytical comparisons of implementation procedures of 

construction projects in Iran. In this paper, at first 3 common method of project implementation have been 

introduced briefly (executive management - design - contract- construction - design and construction) and then 

in order to be familiar with the tastes and ways of thinking of Iranian employers about the mentioned methods, 

ten employers who has executive experience in all three methods have polled and then these opinions were 

analyzed based on AHP method. Ultimately, the acceptability of each method has been presented based on 

Iranian employer’s point of view (Hassan, S.m 2005).  

 Farahani and Norani (2005) have offered a general framework for documenting and standardization of 

activities of general contractors engineering in large EPC projects. The necessity of documenting the 

engineering processes of big projects management is an issue that encourages general contractors to use an 

integrated system for planning and controlling engineering activities (Majid., P 2005). 

 Zinedine and Tarokh (2008) in a research firstly proposed few options for designing and development of a 

portal in current conditions of transportation market in Iran and then effective indicators have been used in 

developing the electronic interactions of transportation in order to evaluate and choose the best option. Weight 

assigning method for determining the priorities of indicators and options, method of Analytical Hierarchy 

Process (AHP) with polls from expert groups were the objectives of this research in Iran's transportation market. 

This research is looking for an answer to a question about the portal’s effectiveness on road transport market of 
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products in Iran and provides solutions in the form of establishing and developing a portal to improve existing 

transport problems in Iran and indicators have been considered for evaluating and choosing the ultimate option. 

After taking opinions of experts, the results were analyzed through AHP methodology and the proposed option 

for setting up a portal with the ability of Reverse Auction has been determined as the best option. 

 The lack of readiness in Iran’s transportation market for  portal development in order to cover the  empty 

load capacities and acceleration and integration in goods transport which has been among the obvious indicators 

of portal development at a global level, was the outcome of this research. The major emphasis of Iran’s 

transportation market in the current situation is on reducing transportation costs and ease of setting up a portal. 

Based on results through AHP analysis it has been determined that in case of issues such as fuel subsidies 

removal, infrastructures development of internet and intranet and formulating or determining a unit standard in 

production of logistic application software of products, the chance of placing the third option in a higher priority 

will be increased(Al-Sadat., Z.a.m 2008). 

 Golbabapoor and Sabt (2005) have evaluated analytical comparisons of implementation procedures of 

construction projects in Iran. In this paper, at first 3 common method of project implementation have been 

introduced briefly (executive management - design - contract- construction - design and construction) and then 

in order to be familiar with the tastes and ways of thinking of Iranian employers about the mentioned methods, 

ten employers who has executive experience in all three methods have polled and then these opinions were 

analyzed based on AHP method. Ultimately, the acceptability of each method has been presented based on 

Iranian employer’s point of view (Hassan, S.m 2005).  

 Haghighi et al (2012) in a research firstly have introduced the topic's literature and general framework of 

cost's control processes. In addition of introducing the key concepts of cost control, they have examined the 

position of this process in the project management. Results of the studies are as follows: 

- Cost control processes for all phases of the project are applicable. By using these processes, different analysis 

can be done depending on the type and importance of the project. Using this analysis can show the status of the 

project at later periods for considering required strategies. This process is a good way for dominating the income 

and expenditure in order to make rapid and timely decisions against opportunities and threats. The mastery of 

indicators and accurate understanding of using them is necessary in using these processes, because incorrect 

interpretations can be misleading and cause irreparable errors. Whatever the initial data is closer to reality; the 

obtained result is more reliable and can be cited to it.  

- According to the cost control processes which in terms of information and work have been dependent on other 

sectors, business and executive projects, the absence of coordination and cooperation of other sectors with the 

executive unit of this process can lead to undesirable results. 

- A systematic approach is used in this paper for providing the process of cost control.  This means that the 

objectives and general framework of cost control was introduced and then a general structure was introduced for 

cost control processes. One of the advantages of this approach is that the writing process is quite specific, 

assessable, applicable and controllable in each stage. 

- Implementing innovations in cost control process can obviously be helpful for senior managers of organization 

and project managers. Of course the efficiency of this system, like other management systems, mostly depends 

on how to use it and close evaluation to reality and more accurate analysis are the results of increasing the user’s 

skill. 

 Heris Chian et al (2006) at the beginning of this research have introduced the total quality management and 

obstacles existing on the way. Then strategies and executive solutions have been expressed for establishing the 

comprehensive quality management system and then by simulating the civil industries to a manufacturing 

process which its final product is establishment of a civil plan, implementing the pattern of total quality 

management (TQM) and ISO quality standards in the construction process has been discussed.  In this regard, 

general and specific parameters required for the implementation of TQM in the design and operation has been 

expressed. In the next step and through field study, the current status of quality management has been evaluated 

for forty Construction Company and has been discussed the capability of comprehensive quality management 

system in order to improve the quality of construction projects. In the end, strategies, suggestions and required 

elements has been discussed in order to implement total quality management in civil industries which leads to 

desirable productivity in development projects and recommendations for further studies have been provided. 

 

Research Methodology: 

 In this study, comparisons have been conducted with using questionnaires that have been filled by experts 

in fields of management and pavement maintenance. 10 questionnaires have been considered to gain more 

reliable results.  A questionnaire has been prepared and distributed among pavement experts of province and its 

results have been calculated by Expert Choice software. Finally, result of this calculation has been presented. 
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Research findings: 

Comparison of options based on the criteria of simultaneous elimination of failures: 

 In the sixth part, the results related to failure ranking are obtained based on the criteria of simultaneous 

elimination of failures. The results have been presented in the following diagram. As the results indicate, 

respectively the failures related to Saurian skin cracks, groove, weathering and indent have been determined as 

the most optimal failures based on the criteria of the possibility of failure’s simultaneous elimination which in 

case of repairing, the greatest positive impact will happen on pavement. Inconsistency rate related to the 

diagram is 0.09 that represents the desired accuracy of paired comparisons obtained in this section. 

 

 
 

Fig. 1-1: Failure comparison based on criteria of the possibility of failure’s simultaneous elimination. 

 

Results: 

 According to conducted studies and investigations about roads of Khuzestan province, existing damages in 

the axis of Ahvaz - Zal Bridge was presented. The largest amounts of damages have been shown in the 

following table.  
 

Table 1-2: Most critical failures of Ahvaz - Zal bridge axis based on abundance. 

Abundance Intensity Failure type Row 

13 L Bleeding 1 

9 M Bleeding 2 

9 L Longitudinal and transverse cracks 3 

9 L Potholes 4 

7 L Delamination 5 

7 M Longitudinal and transverse cracks 6 

6 L Alligator cracking 7 

5 L Weathering / Disintegration 8 

5 L Swell 9 

 

 Also, according to the results of the questionnaire distributed among experts in fields of management and 

pavement maintenance, repair and maintenance of these failures which have the most positive impact on 

pavement are as follows: 

1- Fatigue cracking (Alligator cracking) 

2- Swell 

3- Weathering (Disintegration) 

4- Bleeding 

5- Delamination 

6- Potholes 

7- Longitudinal and transverse cracks 

 

Suggestions: 

1- Based on results obtained, in case of implementing these studies in Khuzestan province as a practical course, 

it can be considered as a suitable scale for results of this study. 

2- It’s recommended to conduct this research on other axis of province to prepare more comprehensive statistics 

in this area.  
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