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ABSTRACT 

 

 

The Alabama Department of Transportation (ALDOT) Maintenance Bureau is responsible 

for conducting effective and efficient highway maintenance operations throughout the state.  A 

primary maintenance objective is to ensure efficient utilization of resources in the accomplishment 

of maintenance activities.  In 2011, the Maintenance Bureau upgraded software programs used to 

collect and store data related to daily maintenance activities.  Specifically, a computerized 

maintenance management system (CMMS) and a statistical software package were acquired.  The 

reason for purchasing the new systems was to improve budgeting performance through 

maintenance data collection and analysis.  This study has two main objectives: to evaluate 

statewide use of the program towards daily maintenance projects and to assist the Bureau in 

developing methods for analyzing the collected data. This paper reports the research project’s 

findings while assessing the programs’ usage and identifies techniques to enhance the benefit of 

the large amount of quality data being captured daily in the Maintenance Bureau’s computerized 

maintenance management system (CMMS) entitled RoadMAP.  The techniques developed will 

specifically target increasing efficiency and effectiveness of the budgeting process without 

burdening the current process. 
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1.0 INTRODUCTION 

 

To introduce the scope of this research study, this chapter provides a description of the 

study’s background, identifies the problem statement, states the study’s goals, and provides an 

overview of the paper’s contents. 

1.1 ALDOT Background 

The Alabama Department of Transportation is the governing body responsible for 

construction, engineering and design of all the state’s public transportation facilities. ALDOT is 

split into 23 different Bureaus, each with a different responsibility toward the betterment of 

Alabama’s structures and assets. The bureau central to this research study, the Maintenance 

Bureau, is primarily responsible for maintenance of the state’s transportation assets including 

roads, sidewalks, drains, traffic signs, and signals. This is completed by scheduling and 

performing appropriate maintenance activities at each of ALDOT’s Divisions and Districts.  

To distribute the workload, ALDOT is separated into five Regions that are separated 

further into 10 Divisions encompassing 41 Districts.  Dividing the state this way demands a 

suitable distribution of the Bureau’s budget.  

1.2 Problem Statement 

As the Maintenance Bureau operates on limited funding, it is important that budgeted 

money be allocated as efficiently as possible, making sure money is distributed to Regions, 

Divisions or Districts where it is most needed based on asset conditions. However, the existing 

process of allocating the Bureau’s available money is not arranged efficiently. Currently, District 
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managers make projections of the following year’s financial needs based on the current year’s 

expenditures as well as their observations of forthcoming work to be performed. These 

projections are used to assemble budget requests that are forwarded to the central office. The 

Maintenance Bureau’s central office reviews requests from every District, and doles out money 

based on available funding. This budgeting method does not account for efficiency and 

effectiveness of current maintenance practices nor does it base the maintenance needs of 

transportation assets on their current condition. To improve their budgeting process, the 

Maintenance Bureau seeks to move toward performance based budgeting, that is allocating 

resources to achieve objectives based on program goals and measurable results.  

 In hopes of spurring the transition toward performance based budgeting, in 2011 ALDOT 

purchased Road Maintenance Assistance Program, or RoadMAP. RoadMAP is a computerized 

maintenance management system (CMMS) used to schedule maintenance tasks, report 

maintenance accomplishments, and collect statewide maintenance accomplishment and 

expenditure data. RoadMAP is available at each Division and District, and the central office 

provides training on its intended use. Ideally, RoadMAP’s data collection capabilities would 

provide the Maintenance Bureau with the means to measure and analyze maintenance operation 

efficiency with respect to resource allocation and expenditures  

1.3 Research Study Goals 

The goal of this research study is to assist ALDOT in its move toward performance based 

budgeting by usage of RoadMAP. To do this, the project is broken up into two parts. The first 

part entails gaining an understanding of District-level utilization of RoadMAP through 

observation of daily RoadMAP usage and evaluation of maintenance operations, that is the 

management and completion of maintenance tasks such as spot premix patching, joint sealing, 
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mowing, and others . Information learned from part one will be helpful for part two, which 

centers on identifying data analysis techniques to enhance the benefit of the large amount of 

quality data captured daily in RoadMAP. The techniques developed will specifically target 

increasing efficiency of statewide budgets without burdening the current budgeting process. 

1.4 Contents of This Paper 

This report first includes a literature review of related topics to demonstrate research 

needs based on similar studies in section 2.0. This includes explanations of, performance based 

budgeting and CMMS’s, their purposes, and previous practices employed to optimize each. 

Section 3.0 gives more background information about this project and the data being used as well 

as a layout of the methodology for evaluating RoadMAP and analyzing the available data. 

Section 4.0 reports the research study’s findings during the evaluation of RoadMAP including 

RoadMAP and user problems as well as inefficiencies during daily maintenance operation. In 

Section 5.0, data analysis techniques are identified and explained. This also includes a discussion 

of their recommended use. Lastly, Section 6.0 concludes the project, tying everything together. A 

recommendation to improve current practices is given and future research opportunities are 

identified.  
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2.0 LITERATURE REVIEW 

 

As RoadMAP is a CMMS, this literature review explores the results of previous 

investigations into the usefulness and problems of CMMS’s. Further, with RoadMAP’s intended 

use being to help improve budgeting efficiency, existing literature on performance based budgeting 

and other maintenance funding techniques are investigated and outlined herein. 

2.1 CMMS 

Many studies have been conducted to report the importance of CMMS’s in today’s 

construction, manufacturing, and other similar industries. Their uses are plentiful and specific to 

each company and industry. Previous investigations into their best practice and areas of 

improvement are reported in this section, uncovering a need to investigate ALDOT’s use of the 

CMMS RoadMAP. 

To get a basic overview of CMMS’s, Cohen gives a basic description of what CMMS’s 

are and their role in maintenance, specifically toward health care technology equipment (117). 

According to him, CMMS’s maintain an inventory of all equipment and provide a complete 

history of their total maintenance and service received (118). They are useful in providing a 

maintenance scheduler that logs information such as travel time, overtime, and work remaining 

to be completed for equipment (119). Furthermore, they track important information such as 

service contracts and are used to log purchase orders (119). Providing all of this information 

together, CMMS’s are able to provide a complete and comprehensive history of all equipment 

within the system’s inventory.  
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Labib investigates characteristics of CMMS’s to highlight their need (191). He identifies 

the need for info to aid maintenance. CMMS’s make a lot of information available and help 

monitor conditions, track inventory, report faults quickly, spread communication between 

personnel, provide historical info, and give accountants info for capital expenditure decisions 

(192). Further, Labib provides reasons many CMMS’s are ineffective. He reports that though 

these systems are greedy for data input, they seldom provide any real support (192). Their value 

is questionable as they have issues analyzing trends and inconsistency in capturing data. For 

example, CMMS’s currently have no decision analysis support, act more as a diary, provide 

simplistic and inefficient inventory tracking, and they are IT and accounting based rather than 

engineering based. Managers oftentimes show no commitment to CMMS’s because of their lack 

of understanding of various models and have no confidence in them (193). He proposes a model 

that links to CMMS to add value to CMMS data collection. Labib states there needs to be a 

bridge between the gap of theory and practice of CMMS use through intelligent maintenance 

systems and proposes a system for a decision-making grid to achieve this end (196).  

 Kans identifies and investigates how the demands of computerized maintenance 

management support can be determined to assure that IT is supporting maintenance needs, and 

suggest a procedure for the process of identifying requirements of IT within maintenance (32). 

According to him, investment without considering actual conditions and maintenance strategy, 

and IT maturity of the organization’s individuals will result in underutilized systems (33). He 

develops models to illustrate organizational level impacts from CMMS use and user satisfaction, 

and further by system quality and information quality. These models show that factors of goals, 

expressed in terms of efficiency, cost effectiveness, purpose and use should be considered to 

identify IT demands.  
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Swanson evaluates the design and use of CMMS’s, identifying the application of such 

systems and extent of use by plant personnel and whether they are used to their max potential 

(11). The consensus is that CMMS’s enhanced many maintenance operations such as preventive 

maintenance, repair history analysis, and others. However, improper implementation of CMMS’s 

results in increased maintenance costs (13). Therefore, to evaluate the use of CMMS’s, metal 

working plants were surveyed as to the main functions for which they use CMMS’s. Swanson 

finds that CMMS’s are used widely for maintaining equipment info, preventive maintenance 

planning, and for maintenance work planning, but are hardly ever used for communication and 

coordination (15).  

Tretten and Karim explore and study aspects of usability in electronic maintenance 

solutions, aiming to expand the domain of electronic maintenance by increasing the usefulness of 

CMMS’s through improved usability (290). Because many major accidents or incidents that 

occur are due to human error, which result from bad designs or bad organizational structures, it is 

imperative to improve CMMS use (292). Tretten and Karim claim that CMMS users’ input is of 

the utmost importance in choosing and designing CMMS’s so as to address their needs better. To 

discover user needs, they recruited users to give their view of CMMS’s, conducted focus group 

studies where participants presented issues for improvements based on relative concerns, and 

conducted workplace studies with observations and in-depth interviews. They concluded with 

seven different issues that were found that must be addressed for better CMMS use.  

Crain reports the many uses of CMMS’s and gives a list of questions that should be 

answered in establishing goals of a CMMS and choosing the right CMMS so as to not 

unsuccessfully implement a system (2003). Because many organizations purchase CMMS with 

expectation of instant efficiency, Crain suggests establishing a team representing all facets of 
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maintenance to establish maintenance processes that can be automated. The team must also 

establish requirements for what type of data or analysis is needed as well as specialty systems 

(accounting and HR needs). Once a system is chosen, the implementation process requires much 

selling of the product to company users as well as extensive training, and maybe even support 

from technical consultants. Once the system is ready to go live, it is necessary to have back up 

plans or systems to fall back on such as processing work orders through paper. “How to” sheets 

may be useful to help new user enter proper values into the system. 

Given previous literature on CMMS investigation, in this research study RoadMAP users 

within the ALDOT Maintenance Bureau were surveyed and interviewed directly to get the most 

direct and honest responses about the CMMS’s usefulness and importance toward daily 

maintenance operations. Further, specific problems are identified and attempts to address their 

improvement are made. 

2.2 Maintenance Budgeting 

As the ALDOT Maintenance Bureau seeks to move toward performance based 

budgeting, it is important to gain an understanding of budgeting theory as well as review 

performance based budgeting methods and other attempts at determining appropriate funding 

levels for highway maintenance. Related cases are reported in this section, including attempts by 

other state departments of transportation to maximize maintenance funding efficiency.  

Lewis analyzes economic theories that appear to be applicable to public budgeting and to 

be appropriate building blocks of an economic theory of budgeting (42). These propositions 

involve ideas supported by the concepts of sacrificed alternatives, incremental analysis, and 

relative effectiveness. He claims that though a formula of budget analysis seems theoretically 

sound, it is not often easy to apply because precise numbers to use in equations are often 
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unavailable (44). Budgetary needs must be sensitive to the needs of tomorrow and so judgment 

decisions are made in creating budget estimates. The budget theory proposed by Lewis involves 

simultaneous considerations of possible budgets to attempt to compare relative merits. He is a 

proponent of making maximum use of expert knowledge and judgment at lower organization 

levels to better analyze budget efficiency and marginal effectiveness within different agencies.  

 Ryu analyzes the allocative efficiency of performance based budgeting initiatives using 

US Department of Commerce (DOC) data (335). Though most studies’ findings are that 

performance based budgeting enhances allocative efficiency, they are mainly based on anecdotal 

stories or self-reported surveys (337). The main issue is that the DOC’s budget has questionable 

productive efficiency (output: input) as well as allocative efficiency (the transfer of resources to 

programs where benefits can be maximized). In this study, Government Performance and Results 

Act (GPRA), an act requiring agencies to set and measure progress toward goals, scores are used 

to see if evaluation scores are incorporated into agency. Ryu develops a model to evaluate 

allocative efficiency, finding DOC budgets do not accurately reflect performance evaluation 

scores. 

 Ozbek and de la Garza report on Virginia Department of Transportation’s (VDOT) first 

performance-based road-maintenance contract. A contractor performed all maintenance for 250 

miles of Virginia’s interstate highways (845). VDOT specified the desired final product of this 

maintenance contract rather than the process to achieve this end. Ozbek and de la Garza analyzed 

the effectiveness of this method by rating its level-of-service effectiveness. Specifically, the three 

sources used to obtain data for level of service effectiveness were maintenance rating program 

inspections, VDOT’s pavement management system, and the National Bridge Inventory (NBI) 

program. Experienced field crews and inspectors perform maintenance rating program 
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inspections once a year by rating the performance of roadway assets. Their training for these 

inspections is well structured and the crews are subject to very strict quality assurance and 

quality control programs. VDOT’s pavement management system is used to assess the condition 

of the roadway to make budgetary decisions for the next years. It is based on damage suffered by 

the road as well as the pavement’s overall smoothness. The National Bridge Inventory program 

includes data for bridges fathered by VDOT’s Asset Management Division. The findings from 

analyzing the contractor’s performance over a six-year period conclude that the contractor was 

able to keep more than 65% and 85% of the roadway miles at excellent or good condition with 

respect to the pavement’s critical condition and smoothness, respectively (850). Key issues noted 

in using this contracting method include generating a detailed baseline condition information, 

establishing a performance target for assets, having multiple inspections per year, developing 

standard rating procedures for all assets, and using performance criteria that are objective and 

quantifiable (850).  

 Mann, Knapp, and Metcalf develop a budget planning structure for Louisiana Department 

of Transportation and Development’s maintenance program  (1997). To do this, first the current 

budgeting methods were evaluated, then recommendations were given of how to improve upon 

current practices, and lastly a method of determining appropriate funding levels to maintain good 

conditions was developed.  The determination model used in this study was a Markov model. 

Through this model, an average annual per-mile maintenance cost was generated for particular 

maintenance policies and based on minimum acceptable condition ratings for systems. Condition 

ratings are assessed through the Louisiana Annual Inspection Survey.  

 Michigan’s capital preventive maintenance program is a program that uses preventive 

maintenance treatments to protect existing conditions, slow deterioration, and correct 
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deficiencies (Ram and Peshkin 24). The overall objective of it is to postpone major rehab and 

construction activities by extending the service life of pavements. Ram and Peshkin characterize 

Michigan’s incomplete understanding of the benefits of its own program as well as difficulty in 

documenting benefits. There are issues with determining cost-effectiveness of preventive 

maintenance and a lack of detailed treatment performance information and a grasp of cost 

effectiveness (27). To analyze this, the paper aims to identify available cost info, document costs 

and benefits, evaluate overall cost-effectiveness of the program, and characterize the effect of 

variables such as condition and treatment timing. Regression models are used to determine the 

effects of different variables on the overall condition, and the paper measures the asset’s service 

life, area bounded by performance curve, and benefit-cost ratio.  

 Golabi, Kulkarni, and Way report on Arizona’s statewide pavement management system 

that includes a mathematical model to capture dynamic and probabilistic aspects of pavement 

maintenance (5). It saved $14 million in its first year and was projected to save $101 million over 

the next four (8). It is based on a Markov model that uses a “least cost” approach for optimal 

budget allocation. Main components of the model were condition states and maintenance actions 

that could be taken to improve them. The model linked current road conditions to future road 

conditions and obtained a “steady state” of conditions where a proportion of assessed roads 

would stay for the rest of time. 

 Fallah-Fini, Triantis, Rahmandad and de la Garza present an efficiency measurement 

model for highway maintenance policies, capturing inputs vs real outputs. It is applied to data 

from years 2002-2008 on a total of 17 miles of road (18). The study stems from showing the 

importance of improving effectiveness of highway maintenance policies under deterioration and 

budgeting restrictions. To do this, maintenance was viewed from a long-term perspective, rather 
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than evaluation piece by piece, because focusing money and resources on one part neglects the 

needs of other parts of a road (22). The study uses a critical condition index (CCI) to represent 

frequency of severity of different types of stress on the road. The study found that engineering 

and managerial decision prevent maximum output of budget and create inefficiencies.  

 Keeping these previous studies in mind, this research study attempts to use available data 

to achieve similar goals. In attempts to facilitate performance based budgeting techniques, this 

study bases maintenance budgeting and funding on condition ratings, current and previous 

budgets, and data analysis in ways similar to the techniques listed in this section.  

2.3 Research Needs 

Investigation is needed to gauge the successes and failures of ALDOT’s current data 

collection and analysis practices. Though it is too late to assess ALDOT’s needs in developing a 

CMMS, users can still be interviewed to gain a perspective on how RoadMAP can be improved. 

Their input can be helpful in making RoadMAP a more efficient asset management tool. 

Additionally, a need exists to qualitatively assess the practicality of RoadMAP for performance 

based budgeting. An analysis of RoadMAP’s data set can help develop techniques to accomplish 

this. 
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3.0 BACKGROUND AND METHODOLOGY 

 

To help ALDOT achieve their goal of moving toward performance based budgeting, this 

project was broken up into two parts. The first part is an evaluation of RoadMAP and 

maintenance practices. The second part is a development of analysis techniques for data being 

capture through RoadMAP. 

3.1 RoadMAP Evaluation 

To begin evaluating RoadMAP, a better understanding of its usage concerning daily 

maintenance operations was needed. To achieve this, meetings were scheduled at six different 

ALDOT districts to discuss how the program is implemented. These Districts were selected 

specifically by officials at the central office to represent Districts with varying levels of 

RoadMAP experience and success in implementing this program for daily maintenance 

operations. The selected Districts are diverse in location, personnel available, and population 

served. Present at these meetings were the District manager, RoadMAP specialist (if applicable), 

and any other personnel who use RoadMAP and are relevant to this study. The driving theme of 

these meetings was to gain an understanding of how RoadMAP is implemented and maintained 

at various Districts to accomplish everyday maintenance tasks. 

Previous studies about CMMS use emphasized the importance of end-user input into 

designing usable systems (Labib 2004, Crain 2003). In some cases, users were actually recruited 

to give their views of CMMS’s (Tretten & Karim 2014) or surveyed to learn more about CMMS 

usefulness (Swanson 1997).  User satisfaction was used as a measure to depict the system’s 
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overall success (Kans 2007). To include user input as much as possible, a questionnaire about 

RoadMAP’s usage was assembled and distributed to steer these meetings and aid in meaningful 

discussion. This questionnaire was comprised of questions regarding scheduling, completing, 

and reporting maintenance activities and the application of RoadMAP for these functions. 

Interviewees were asked about RoadMAP’s ease of use, who typically accesses RoadMAP and 

for what reason, and the usefulness of ALDOT generated work reports and work orders towards 

daily maintenance operations. Also included in this questionnaire is a general labor portion that 

includes questions that help gain a general understanding about daily maintenance operations. 

After questionnaire responses were collected from every district, answers were pooled together 

and organized in tables based on common responses, which are discussed in the analysis section 

below. ALDOT management officials modified and approved the questionnaire before the 

information sessions were allowed to be conducted. The RoadMAP questionnaire is included in 

Appendix A. 

3.2 Data Analysis 

Part two of this research study centers on identifying ways to enhance budgeting 

efficiency through data analysis techniques. Two main data sources were made available for 

analysis. The first was RoadMAP work reports. RoadMAP work reports are data entries of the 

amount of work accomplished during maintenance activities and the resources expended in doing 

so. Before analyzing data collected from work reports, the data needs to be organized in a 

clearer, more readable way. Figure 1 shows the existing organization of RoadMAP data as it is 

exported from the program and imported into Microsoft Excel. 
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In  Figure 1, a single work reports’ data is split up into different columns. The following 

list provides a description of each of these columns: 

 Work Report Number: unique code assigned to a specific maintenance task 

 Report Date: date of the task’s completion  

 Activity Code: type of maintenance task that was completed (spot premix patching, joint 

sealing, mowing, etc.) 

 Division: Division where the task was completed 

 District: District where the task was completed 

 Road Class: functional classification of the road on which the task was completed 

(National Highway System, Interstate, Other State Highway, Institutional Roadway) 

 Accomplishment: amount of maintenance completed for the task 

 Work Unit: measurement unit of accomplishments (linear miles, employee hours, etc.) 

 Crew Size: number of workers used to complete the task 

 Crew Hours: total number of hours spent completing the task 

Figure 1. RoadMAP data organization 
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 Resource Type: type of resource used for the maintenance task (labor or equipment) 

 Resource Rate: unit cost of the resource used 

 Resource Total Cost: amount of money spent on the resource (Crew Hours x Resource 

Rate) 

 Resource Description: employee or equipment designation of the resource 

In its current format, meaningful analyses could not be drawn from the data, specifically 

because work report data was split into different rows, breaking up the resources and expenses of 

each maintenance task. To fix this problem, RoadMAP data was organized into Microsoft Excel 

pivot tables, which allowed for grouping of work report data into categories that were better 

suited for data analysis. This made the data easier to use and operate for analysis techniques. 

These data groupings are important because they quantify maintenance operations by total 

resources and accomplishments, allowing for data analysis. Table 1 is an example of one of these 

pivot tables and a view of each work reports’ total labor force, labor hours, sum of expenditures, 

and total accomplishments. 

The second data source made available for the research study by the Maintenance Bureau 

central office was Level of Service (LOS) Scorecards. LOS Scorecards are report cards that 

assign a letter grade to each of Alabama’s asset features, similar to a grade-school report card. 

ALDOT generates the Scorecards to display the condition of transportation assets in a readable 

and consistent way. Figure 2 shows an example LOS scores for Asphalt Pavement features from 

2012 to 2014. Similar grades are also generated for concrete pavement, paved shoulders, 

unpaved shoulders, drainage, roadside, and traffic services features. These grades are useful for 

switching to performance based budgeting because they rate actual asset conditions and their 
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yearly changes. However, these LOS scorecards are not functional for data analysis because they 

are not numerical. Therefore, it was necessary to quantify these grades.  

Table 1. Pivot Table for Organizing RoadMAP data 

 

 

Figure 2. LOS Scorecard: Asphalt Pavement 

 

The most sensible way to quantify these LOS scores was by using their raw data 

collected when the condition assessment are completed. Condition assessments are evaluations 

ALDOT conducts each year to rate the condition of state assets and are used to generate LOS 

scorecards. ALDOT laborers across the state are tasked with measuring deficiencies within each 

of ALDOT’s assets and reporting this quantitative data in RoadMAP. Figure 3 is an excerpt from 

ALDOT’s condition rating form showing the categories and grading criteria collected during 

condition assessments. 

Row Labels Count of CrewSize Count of CrewHours Sum of ResourceTotalCost Average of Accomplishment

0 16 16 2658.0835 12.20513514

6000 1993 1993 407277.4461 13.81411451

6010 8433 8433 2619822.081 5.364992043

6020 4052 4052 3316551.543 123.7669466

6030 66 66 26066.1584 96.26923077

6040 115 115 74849.1372 675.4132231

6050 9 9 2215.3394 735.2941176

6060 1537 1537 433347.5687 82.43308637

6070 839 839 260297.4744 1545.923396

6090 2334 2334 2767476.415 72.50076389

6100 4117 4117 1709832.551 4.881964586

6120 7 7 2505.2023 44

6130 29 29 192196.0419 36.65217391

6140 13849 13849 5034589.454 39.26509602

6160 6657 6657 2507437.62 243.3839462

6170 3856 3856 1177254.159 8.806306958

6180 3935 3935 1515942.117 44.53786347

6190 4740 4740 1689224.071 36.16732532
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Figure 3. ALDOT's Condition Rating Form 

 

To collect condition assessment data, workers measure the number of deficiencies on 0.1-

mile sections of road and record them on these forms. The ALDOT Maintenance Bureau utilizes 

a formula to calculate the number of locations that must be rated in order to achieve a 95% 

confidence level on LOS Scorecards, and then randomly selects locations to collect information. 

The data collected on each form is entered into spreadsheets with prepopulated formulas that 

generate a score for each asset condition. For example, to generate a score for statewide roads 

with regards to potholes, the amount of potholes per tenth of a mile is counted at randomly 

selected locations and reported in RoadMAP.  All of the pothole data across the state is then 

pooled and entered into spreadsheets that average these scores statewide. For example, Figure 4 

shows the raw scores for asphalt pavement that were used to assign the grades shown in Figure 2. 

These raw scores are entered into the Table 2, which generates a letter grade based on the range 

of values into which the raw score falls. Each asset category is assigned different ranges of 

scores to reflect typical raw scores for that category.  
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Figure 4. Raw Condition Assessment Data: Asphalt Pavement 

 

These grades are based on data collected from the sample set and together comprise 

ALDOT’s LOS Scorecards.  Therefore, raw condition assessment data are used for analysis 

techniques to enhance the Bureau’s budget efficiency. Also this data set provides understandable 

quantities such as the number of potholes counted per mile or the percent area of asphalt raveling 

on roads.  

 

Table 2. Table for converting raw condition scores to LOS scores. 

 
 

Hence, analysis techniques are centered on discovering the correlation between District 

expenditures and these raw condition assessment scores. With the data sources identified and 

organized into readable, usable quantities, data analysis began.  
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4.0 ROADMAP INVESTIGATION 

 

 This section discusses the results of the District meetings including the questionnaire 

responses. Problems with RoadMAP use as well as inefficiencies and inconsistencies in 

maintenance operations are identified and discussed 

4.1 Overview 

 Based on District meetings and questionnaire responses, a general understanding of 

RoadMAP usage and its application to maintenance operations was gained. The two main 

functions carried out by RoadMAP are to create work orders and to fill work reports. The 

purpose of work orders is to identify maintenance needs throughout the division, keep track of 

them, and to aid in scheduling maintenance activities. After maintenance activities are 

completed, work reports are entered. The purpose of work reports is to keep a log of all 

maintenance activities performed. Important data entered into work reports includes how much 

work was accomplished during each activity, how many laborers were needed, how many labor 

hours were logged, the type of equipment used, and the total expenses charged to the activity. 

Descriptive fields were also entered into work reports including the date of the maintenance task, 

the location of work performed, the type of activity performed in the form of an activity code, 

and the Division, District, and class of the road on which the task was completed. With regards 

to RoadMAP’s implementation, a systematic procedure for every maintenance task can be 

summarized: 
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1. District manager or another crew member identifies a maintenance concern 

2. A work order is completed including specifics of the required maintenance task 

3. Maintenance activity is performed by local crew 

4. Maintenance activity is reported using work reports typically within 24 hours 

Further understanding of work orders’ and work reports’ actual usefulness was garnered 

from questionnaire responses, combined and summarized to provide a generalized view of the 

survey results. Table 3 shows the frequency of responses made by ALDOT maintenance 

personnel from their respective Districts. These responses were recorded during the information 

sessions. An “x” indicates Districts at which the corresponding response was recorded. The 

District numbers included are not the actual numerical designation of the Districts that were 

surveyed. 

Table 3. RoadMAP Survey Responses 

 

Responses 

District 

1 2 3 4 5 6 

RoadMAP is good for budgeting x x   x x 

Some level of RoadMAP training was received x x x x x x 

RoadMAP is good for expense tracking x x x  x x 

<=3 work reports per day  x     

3< work reports per day< 6   x  x  

6 < work reports per day < 9 x   x  x 

Work orders are used every day x x  x x  

Another form of scheduling is used aside from work 

orders 

 x x  x x 

There is no set deadline for maintenance tasks to be 

completed 

x x x x x x 

 

These results include an acknowledgement that all RoadMAP users received some level 

of training, whether from their respective District offices or at the ALDOT central office. 

However, every user indicated they had gained most of their knowledge of RoadMAP through 

hands-on experience and experimenting with the software interface. Most Districts used work 
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orders every day, but many districts also cited a different form of scheduling maintenance tasks 

other than work orders. Though some form of scheduling was used at all Districts, there was no 

hard deadline for most maintenance tasks. All Districts indicated they routinely entered work 

reports within 24 hours after the maintenance task was completed. RoadMAP users submitted 

between three and nine work reports per day. Most users agreed that work reports were an 

effective method to track expenditures and found RoadMAP to be useful for creating annual 

budgets.  

4.2 RoadMAP Problems Identified 

 Along with a general understanding of RoadMAP’s implementation for daily 

maintenance operations, a number of problems were identified during District Meetings and 

from questionnaire results.  

As stated previously, maintenance tasks follow a general step-by-step process from 

scheduling to completion and reporting. Every District generally followed this systematic 

process for conducting maintenance operations. However, sometimes circumstances prevented 

full functional use of RoadMAP for daily maintenance operations. These barriers originated from 

technical errors in RoadMAP, maintenance delays, or user input errors. For example, 

maintenance tasks could be identified from community member calls and complaints, and these 

tasks were prioritized. High priority maintenance issues were considered non-routine 

maintenance. Non-routine maintenance tasks forced delays for regularly scheduled maintenance 

activities, which created backlogs of maintenance tasks. These non-routine events negatively 

affect RoadMAP work orders for maintenance tasks by introducing uncertainty into a scheduled 

program. Due to previous difficulties with the disruption of scheduled tasks by non-routine 

maintenance activities, many of the Districts completed work orders less than a day before the 
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work is to be performed. A few Districts chose not to complete work orders at all. This practice 

diminishes the usefulness of work orders and cripples the capabilities of RoadMAP to forecast 

and allocate maintenance resources. 

Upon completing the questionnaire, users also provided their own personal feedback 

about RoadMAP. Table 4 shows a list of common comments made during the information 

sessions. It is important to note the survey results reported here on how District personnel 

currently utilize and view RoadMAP do not necessarily reflect the program’s intended use. 

However, these results portray the program’s usefulness and can aide in developing training 

methods that address inconsistencies and user errors for more reliable usage by RoadMAP 

personnel statewide.  

Table 4. CMMS User Responses 

Responses Districts 

1 2 3 4 5 6 

There is a RoadMAP specialist on staff x  x    

It is not easy to edit past work reports  x x x   

There are problems/inefficiencies with reporting sign 

inspections 

  x x  x 

Work reports are inconsistent with work performed  x  x   

There are too many different types of reports x x x  x x 

Work orders take too long to complete  x  x x x 

Work orders are not used   x   x 

Equipment or Employees rates take too long to process in 

RoadMAP 

x x  x   

There are problems or inefficiencies with budgeting x x  x  x 

 

As work reports were created each day at every District, some survey participants cited 

criticism concerning technical aspects of submitting work reports. Five Districts’ users claimed 

there are too many different types of work reports, which makes reporting a tedious and 

inefficient procedure. The common belief was that multiple activities completed on the same 

asset features should be able to be combined into a single work report. These users claimed that 
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many maintenance activities could be grouped together as a single activity code to simplify work 

reporting. They also complained that different assets that are close to each other or within the 

same mileposts should be seen as one asset. 

Three Districts claimed problems in editing past work report data. A work report is 

locked from additional editing by the original user after it is submitted. Users wishing to edit 

submitted reports must contact a supervisor to modify the reports. This created untimely 

inefficiencies in fixing incorrect work reports.  

 RoadMAP users at two districts explained that work reports are sometimes inconsistent 

with actual work performed. Functions in RoadMAP only allow accomplishments to be reported 

to two decimal places even though some select work contracts require three decimal places. This 

creates inconsistencies and trouble in tracking of actual accomplishments and expenditures. 

Some maintenance activities also take place on multiple roads in multiple counties, but work 

reports only allow maintenance tasks to be reported on a single road in a single county.  

A major issue was also encountered while generating work report data. RoadMAP work 

reports require the reporting of each crewmember, the type of equipment used, the labor hours 

spent, the location, the total accomplishment achieved, and the total resource cost of performing 

the task. The total resource cost is a calculation based on fixed rates for each laborer and piece of 

equipment, which are prepopulated in RoadMAP. However, half the Districts surveyed claimed 

that whenever a new employee is hired or a new piece of equipment is obtained, it can take 

several months before the new employee or equipment information appears in RoadMAP. In 

these cases, RoadMAP users recorded the new employee or equipment in the notes section of the 

report. These issues are not specific to any single District, but rather across several Districts 

surveyed.  
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Four Districts also faced problems with RoadMAP’s budgeting tools. To request a budget 

for the coming year, RoadMAP users view the previous year’s budget and redistribute money by 

assigning percentage values for each of their budget categories. However, RoadMAP users 

claimed percentage values sometimes are not available in RoadMAP and must instead be 

reported through a different method.  

There were also issues concerning sign inventory and inspection reporting. When 

reporting sign inspection, sign types are categorized into “warning signs” and “other signs”. 

Some users find distinguishing between these two types is arbitrary when reporting sign 

inspections. Reporting inspections in RoadMAP also requires reporting whether a sign is 

deficient or in good condition, which makes reporting sign inspection data a time consuming 

task. Although the average amount of time Districts surveyed claimed sign inspections takes was 

approximately two weeks, inefficiencies in the inspection reporting process can require a two-

month reporting process.  

Lastly, four Districts said work orders take too long to complete, and that RoadMAP’s 

connectivity speed as a whole is very slow. This led to two Districts not completing work orders 

and to four Districts implementing other forms of scheduling to replace work orders.  

Based on these findings, the research team was given a comprehensive understanding of 

maintenance practices and RoadMAP’s use and perception. With this information, the research 

team was able to evaluate RoadMAP’s adaptation on the District level and notice any 

discrepancies between how maintenance operations are conducted and how they are reported.  
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4.3 Discussion 

Based on the questionnaire results and problems identified, there are a number of 

noteworthy inconsistencies or inefficiencies in maintenance operations. These problems may 

pose a challenge to integrating performance based budgeting in a sensible and impactful way. 

The way crew sizes are chosen for maintenance activities poses an inefficiency. Due to 

limited personnel, supervisors tend to assign crews by day rather than by maintenance activity. 

Therefore, a single crew may carry out multiple maintenance tasks in a day whether or not each 

maintenance task required the same crew size. As a result, activities are seldom assigned an 

appropriate crew size and many maintenance activities of similar natures have inconsistent 

expenditures. 

Another challenge to assimilating performance based budgeting practices is that many 

maintenance tasks generally do not have a set completion deadline. The standpoint of having no 

deadline to complete a task creates no reason for urgency, and therefore generates inefficiencies 

in maintenance operations. Many maintenance task accomplishments are measured in the CMMS 

as “crew hours” rather than a set quantity of work to be completed. Measuring accomplishments 

in crew hours with no completion dates can be misleading in the quantity of accomplishment 

produced for a specific work order and the required equipment and crew sizes for each 

maintenance task. 

Because of the long processing time for new employees and new equipment rates into the 

system, work reports may reflect inaccurate work force and wage data. As stated above, when an 

employee or a piece of equipment used on that task is still unavailable in the system, some users 

add their cost rates into the notes section of work reports; however, the notes section does not 

factor into the total resource which is generated on the work report for the maintenance activity. 

Other users assigned these employees or pieces equipment rates already available in RoadMAP 
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which might not accurately display the actual amount the employee will be paid or the actual 

amount that was charged to use that piece of equipment. This makes some of the obtained 

maintenance data inaccurate in reporting the total resource costs expended on completing 

maintenance tasks. Therefore, a substantial amount of previously collected data could be 

misleading. These issues create challenges for ALDOT’s transition to performance based 

budgeting. 

Inconsistencies in maintenance activity staffing, a lack of hard deadlines to complete 

maintenance tasks, and inaccurate work report data hinder development of accurate analysis 

techniques with meaning results. These problems must be addressed at all levels before 

incorporating new budgeting techniques. Staffing and deadline issues can be remedied by 

introducing a culture more concerned with efficiency concerning both labor and time resources. 

Introducing this at the District level can have a large impact on productivity and will inevitably 

aid in effective budgeting. Problems regarding inaccurate work report data are not the fault of 

ALDOT personnel, but rather RoadMAP itself. Though these issues must eventually be worked 

out of the program, it would be helpful for personnel to identify a way to mitigate this issue in 

the short term. A method for doing so must be taught to each District to create consistency 

statewide, which would render work report data more accurate and useful.  
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5.0 DATA ANALYSIS 

 

With a new understanding of RoadMAP and work report data, analysis techniques were 

developed with the aim of moving toward performance based budgeting without straining current 

budgeting processes. The first category of techniques identified aims to analyze budget 

performance. The second category of techniques compare different types of equipment. 

5.1 Budget Analysis 

An examination of current and previous budgets must be taken into account for a move to 

performance based budgeting to be possible. The statistical method chosen to accomplish this 

was linear regression. Linear regression is a method for modeling the relationship between 

independent and dependent variables. Linear regression was chosen because the data source still 

being thin, this technique was a direct way to compare resources spent to actual results achieved 

and is a good starting point for preliminary analysis between two previously unanalyzed sources 

of data. As an example, Ram and Peshkin use regression models to compare Michigan’s 

pavement performance pre and post treatment from the state’s pavement preservation program 

(Ram & Peshkin 2014). Here, using linear regression, changes in budgets can be compared to 

changes in LOS scores. As SPSS and Microsoft Excel are available at each District, they can be 

used to run linear regression to generate a relationship between Maintenance Bureau 

expenditures and asset conditions in the form of descriptive statistics. For example, this analysis 

can be completed to compare Division expenditures to statewide LOS scores. Table 5 displays 
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each division’s yearly expenditures as reported in RoadMAP and Table 6 shows the yearly raw 

condition assessment scores for Asphalt Potholes.  

 

Table 5. Total Yearly Expenditures by Division 

Division 2012 2013 2014 2015 

1  $        8,757,896   $        9,455,802   $        19,832,662   $        10,427,648  

2  $        6,496,815   $        6,841,525   $          8,379,680   $          7,228,949  

3  $        4,932,322   $        5,134,776   $        12,097,188   $          7,149,000  

4  $        6,609,030   $        6,859,412   $          7,771,967   $          8,467,940  

5  $        8,114,283   $        8,849,580   $          8,282,761   $          7,943,967  

6  $        7,647,784   $        7,985,113   $        10,061,831   $        16,611,947  

7  $        6,982,190   $        7,102,726   $          7,730,604   $          8,919,323  

8  $        5,289,855   $        4,196,076   $          4,438,100   $          5,472,158  

9  $        7,550,625   $        7,667,036   $          8,003,296   $        16,539,948  
 

Table 6. Raw Condition Assessment Data: Asphalt Potholes 

Asset Feature 2012 2013 2014 2015 

LOS Asphalt 
Potholes 
(No./LnMi) 

 

0.99 

 

0.99 

 

1.13 

 

0.62 

 

The amount of money each Division spent each year changes, as does the average 

number of potholes per linear mile statewide. It would benefit the Bureau to know how much 

impact an extra dollar spent at each Division would have on the number of potholes per mile 

while accounting for the change in expenditures at other Divisions. To find this relationship, the 

RoadMAP and LOS data were run through a multiple regression analysis. The results are 

displayed in Table 7.  From Table 7, intercept for a line displaying the relationship between 

Division expenditures to asphalt pothole condition scores would be about 1.17. The coefficients 

for each division are important because they show how much one extra dollar impacts the 

number of potholes per linear mile. For example, theoretically, if an extra $1.44E-08 could be 

spent at Division 1, the average number of potholes per linear mile statewide would increase by 
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one pothole. This coefficient is also provided for every other Division, and the linear formula for 

this relationship can be determined. 

Table 7. Multiple Regression: Division Expenditures vs. Condition Assessment Scores 

 

This analysis method can be repeated at the District level to see how much impact each 

District’s expenditures have on statewide or Division wide scores. This example only shows the 

impact of each Division’s expenditures on Asphalt Potholes, but it can be repeated for every 

asset feature. Having this analysis tool can help with decision making when trying to distribute 

the entire Maintenance Bureau’s budget, and it justifies the way money is spent by showing the 

impact of every dollar.  

 This budget analysis tool can be useful for performance based budgeting as it allows for a 

projection of how LOS scores will change depending on how money is distributed to each 

Division or District, a process which is in line with performance based budgeting. However, 

given the current data, it is not yet ready for practical use. Earlier year’s data is not reliable as 

these years reflect on a period when each District was first assimilating RoadMAP into their 

daily operations. Therefore, it is possible that not every maintenance activity was reported and 

that not every District was using RoadMAP consistently yet.  

When this technique was conducted, the regression analysis returned “NUM!” for P-

values, which represents an error in Microsoft Excel. There are two possible explanations for 

this. First, the expenditures at each Division may not truly be independent of each other. If one 

Coefficients Standard Error t Stat P-value

Intercept 1.167179753 0 65535 #NUM!

1 1.44123E-08 0 65535 #NUM!

2 0 0 65535 #NUM!

3 0 0 65535 #NUM!

4 0 0 65535 #NUM!

5 0 0 65535 #NUM!

6 0 0 65535 #NUM!

7 0 0 65535 #NUM!

8 4.57597E-09 0 65535 #NUM!

9 -4.3409E-08 0 65535 #NUM!
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District’s expenditures rise from one year to the next, another year’s must fall as ALDOT 

operates on a limited budget. Secondly, the current sample size may be small considering how 

many variables are being considered. There are currently nine predictors (Divisions) in this 

sample, with only four cases (years) being considered. Lastly, this technique suggests that the 

total budget for each Division should be directly related to each LOS score. However, it is 

known that maintenance work is split up into different maintenance activities that are completely 

independent of each other. These activities are given different activity codes, and the total 

amount of money spent for each activity code can be extracted from RoadMAP data. Though 

using this data might lead to more accurate and useful results, it is unknown which activity codes 

are related to which asset grades and to what degree. It would be beneficial to discover this, but it 

is not available as of now. As more years’ worth of data is collected and RoadMAP is more 

consistently used statewide these problems should be worked out, but currently this analysis 

technique is not yet ready to be employed. 

5.2 Equipment Comparison 

ALDOT officials requested a method to compare the resource and expenditures 

efficiency of using one piece of equipment versus another. The second technique developed was 

the equipment comparison technique. To accomplish this comparison, a pivot table for each type 

of equipment was created. Figure 5 shows how both of these tables are structured. The rows on 

this table signifies work reports for different maintenance activities. The columns in this table 

represent total expenditures of these maintenance activities, their crew sizes, total labor hours 

spent, and their total accomplishments.  
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Figure 5. Equipment Comparison Pivot Table 

The equipment comparison table can be used to filter work reports by their activity code 

(spot premix patching, joint sealing, mowing, etc.) and the type of equipment that was used (i.e. 

tractor, paver, backhoe, etc.). Thus, the two different tables would be filtered for the same 

activity code but different pieces of equipment. This way, the efficiency of the two types of 

equipment can be compared by comparing how much money each needs to achieve different 

levels of accomplishment, how many labor hours it takes to achieve one unit of accomplishment, 

or any other measures of comparison regarding accomplishment, cost, crew size, or labor hours. 

From these measures, graphs can be formed to show at what point one piece of equipment’s 

efficiency exceeds another’s. Figure 6 gives an example of a graph comparing accomplishment 

per dollar for boom mowers versus tractor mowers for mowing given different crew sizes. 
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Figure 6. Equipment Comparison: Accomplishment per dollar at different crew sizes 

 

From Figure 6, if the crew size available is limited, this graphical representation can be 

used to decide which piece of equipment offers more efficiency. An additional graphical 

representation that can be useful to analyze equipment efficiency is provided in Appendix B. 

Other representations that can be made to aid in decision-making are averages and ratios. From 

the same example, averages for both pieces of equipment are assembled in Table 8. 

Table 8. Equipment Comparison Averages and Ratios 

 Equipment 1 Equipment 2 

Average crew size 4.92 4.34 

Average labor hours 38.78 33.29 

Average Total resource cost 1416.46 1116.20 

Average Accomplishment 72.38 75.49 

Average Accomplishment/Cost 0.06 0.08 

Average Labor Hours/ Accomplishment 1.31 0.68 

 

Table 8 shows crew sizes and labor hours needed for each piece of equipment can be 

shown as well equipment’s’ average accomplishment per cost, allowing for numerical 

comparisons between two pieces of equipment that can aid in decision making. 

The equipment comparison technique is a useful way to decide the efficiency of different 

types of equipment for different levels of accomplishment. It can be beneficial to the 
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Maintenance Bureau in assigning pieces of equipment to different Divisions of the state based on 

their workload. The method is good because it is a reflection of real historical maintenance data. 

However, this maintenance data might not always be very accurate. The equipment comparison 

method’s accuracy depends on the efficiency of each crew size assigned to a maintenance task as 

well as the amount of time spent on a maintenance task. The data values provided likely do not 

reflect the most optimal combination of money spent, crew sizes, and labor hours. Therefore, the 

results of these comparisons show actual working conditions rather than ideal working 

conditions. Though it may be argued that this is better for the accuracy of each comparison, the 

end-goal of this study is to improve efficiency, not to report on current conditions.  

5.3 Discussion 

One big problem with the budget analysis technique is that it is dependent on accurate 

condition assessment data, but the condition assessment rating system is misleading. As seen in 

earlier figures, state assets are rated on the number of deficiencies they contain. For example, one 

of asphalt paving’s grading criteria is number of potholes per mile. For a pothole to qualify as 

deficient, it must be at least 6” wide, 6” long, and 1” deep. Every pothole that matches this 

criterion counts as one deficiency. This does not account for the severity of the pothole. Because 

the requirements for a pothole to be considered deficient are so little, using this information to 

grade asphalt paving and later using LOS grades to determine the amount of money needed to 

raise these grades misrepresents how much money is actually needed to fill potholes. 

Furthermore, this system for evaluating asset conditions is subjective and assessments can vary 

from person to person due to multiple different people contributing to statewide condition 

assessment data. This hurts the accuracy of the budget analysis. 
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The budget analysis also falls short by not factoring in material quantities and 

expenditures, leaving work report expenditures incomplete. Inclusion of material costs would 

make the budget analysis more accurate. Also, comparing total expenditures to LOS grades 

linearly may not be the best method. As seen in Table 2 to achieve high grades, raw condition 

assessments must have low deficiency counts. An ideal linear model would determine the 

amount of dollars that need to be spent to fix one deficiency. However, score ranges are not 

equal in width. For example, for Asphalt Raveling, score ranges are between 0 and 2, between 2 

and 5, between 5 and 10, and greater than 10 deficiencies. A linear model does not accurately 

capture a consistent dollar amount required to improve an asset feature by one letter grade.  

The equipment comparison method has shortcomings. It compares two equipment’s 

efficiencies with respect to labor hours available or crew size available. However, many 

accomplishment units are measured in employee hours or material used rather than area or miles 

of road maintained. Therefore, amounts of actual accomplished maintenance can vary from task 

to task even if their reported accomplishments are the same. This creates inaccuracies in the 

comparisons and inefficiencies in determining the more efficient equipment. This method also 

uses a linear comparison model. As seen above in the equipment comparison graphs, data points 

showing the relationships of inputs to outputs vary so much that deciphering any real trend in the 

data can be difficult.  

These two methods of analysis are good starting points for the move toward performance 

based budgeting. They represent ways to allocate resources based on maintenance needs and 

actual results. These methods depend on reliable data and need refining. However, this can be 

easily fix as ALDOT personnel adjust the methods to fit their specific needs.  
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6.0 CONCLUSION AND RECOMMENDATIONS 

 

 

RoadMAP is being used to collect a large amount of data, which can be valuable for 

budgeting, equipment utilization, and other types of analysis to improve efficiency within the 

ALDOT Maintenance Bureau. To figure out the best use of this data, first, statewide 

maintenance operations and the utilization of this program were evaluated. RoadMAP data were 

then used to create a framework for a budget analysis technique and discover ways to compare 

equipment work and cost efficiencies.  

It was discovered that although RoadMAP is being used statewide, the accuracy and 

usefulness of previously collected data is questionable. This arises from problems both within 

RoadMAP and maintenance operations. These problems must be addressed and fixed before 

relying on RoadMAP data to integrate performance based budgeting. The Maintenance Bureau 

would benefit greatly from statewide training to address these problems and train for consistent 

maintenance operations and RoadMAP reporting. 

Data analysis techniques were identified that could aid with better resource allocation and 

moving toward performance based budgeting. These tools can be used on any level of 

organization within ALDOT from District-level to the central office. However, these techniques 

should only aid in decision making rather than being the sole vessel for decision-making. 

Further, because these methods rely on the accuracy of data, and there is a scarcity of available 

years of real data, these methods should be implemented gradually and adjusted accordingly with 
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the Maintenance Bureau’s needs. Still, these tools can be quite useful and serve as a good 

cornerstone for a gradual shift to performance based budgeting. 

As the purpose of this research study was to discover ways in which ALDOT can utilize 

RoadMAP data using data analysis techniques while at the same time not causing too much 

strain on their current processes, this is as far as this investigation was taken. However, there is a 

lot of room for expansion and improvement from these ideas as well as more techniques that can 

be formulated from this data. ALDOT should continue to collect work report and condition 

assessment data using the RoadMAP software. In due course, there will be enough data to 

continuously implement the analysis techniques and the data will be consistent enough to use for 

decision making when creating statewide budgets. Future research opportunities include 

continuing to analyze collected data and using it to project future budgeting needs for each 

division as well project future LOS scores based on available funding. 
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APPENDICES 

Appendix A 

  ALDOT Questions 

RoadMAP Questions 

 What is your job title? _____________________________________________________ 

 Who reports the RoadMAP work report data in your district (Designated person, a 

supervisor, secretary, or anybody else)? Who checks this data? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 When is each work report completed?  (circle one) 

 Morning afternoon  next day other_______ 

 Who has access to RoadMAP, and who can edit RoadMAP data? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 How is RoadMAP useful for you? What reports do you use from RoadMAP? Do you use 

Web-based reporting? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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 On a scale of 1 to 10, how comfortable are you with using RoadMAP? (circle one) 

o 1 2 3 4 5 6 7 8 9 10  

 Did you receive training for using RoadMAP? (circle one) 

 Yes  No 

- Has training ever been offered to you? 

 Yes  No 

 

 How would you rate the speed of RoadMAP on a scale of 1 to 10? (1 slowest, 10 fastest) 

o 1 2 3 4 5 6 7 8 9 10  

 What one recommendation, other than the program’s speed, would you offer for changing 

RoadMAP or the way it is used? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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General Labor Questions 

 What is your job title? _____________________________________________________ 

 How many reports are done each day and how many crews are dispatched daily? ( for an 

average, typical day) 

________________________________________________________________________

________________________________________________________________________ 

 Are multiple tasks at the same milepost accomplished at the same time? For example, if a 

road is closed for paving, is guardrail maintenance also conducted? Are both tasks being 

recorded with accomplishments? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 What is the start-to-finish process of a work order being filled out to its completion and 

its work report being generated? 

________________________________________________________________________

________________________________________________________________________ 

 How often do you create RoadMAP work orders? Are they helpful? 

______________________________________________________________________________

__________________________________________________________________ 
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 How is a typical maintenance task scheduled, and by whom? 

________________________________________________________________________

________________________________________________________________________ 

 How is a non-routine maintenance task scheduled? 

________________________________________________________________________

________________________________________________________________________ 

 How far in advance are work orders scheduled? 

________________________________________________________________________

________________________________________________________________________ 

 If work orders are not used, what other method do you use to schedule work? 

________________________________________________________________________

________________________________________________________________________ 

 

 How do you decide how many laborers are necessary for an activity? How much of this decision 

is based on your experience, or your, crew personnel availability, and/or supervisor’s experience 

versus the recommended crew size based on performance guidelines? 

______________________________________________________________________________

__________________________________________________________________ 

 

 How do you or your supervisor decide the deadline for a routine maintenance task to be 

completed
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Appendix B 

  

 
Figure 7. Equipment Comparison: Labor hours required for a set amount of accomplishment 
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