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Poorly maintained road infrastructure is one of the most quickly growing infrastructure 

issues that America faces. This is due many different factors, including a lack of funding, old 

roads, general wear and decay, congestion, and many others. One of the biggest questions is how 

to combat this problem, to potentially save lives as this poor maintenance can lead to crashes, 

vehicle wear, etc. Another big question is whether or not citizens see this issue as a problem or 

not. This study involved surveying highway travelers to gauge their view on the quality of 

Kansas Interstate 70, to see what their opinions were on fixing this problem, and to inquire about 

their willingness to pay for these smoother roads. By getting to the root of the problem and 

speaking to those who deal with it firsthand, we will be provided with the best information that 

could lead to reversing it. 
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Every day, millions of Americans drive on the highways, interstates, and various 

roadways of our country. They are headed to work, running errands, picking up children from 

school, and thousands of other activities that require them to use an automobile to get from point 

A to point B. Well maintained roads are one of the keys to making sure that people can get where 

they need to go safely while also enjoying the ride and taking proper care of their automobiles. 

For many years, there has been a decline in the quality of American roads. This is so much so 

that the American Society of Civil Engineers deemed America’s roads with a grade of “D” in 

2017 (Engineers, 2017). America’s comprehensive infrastructure grade was a between a “C” and 

a “D,” which is an abysmal rating to receive. Road quality can affect everything from safety to 

economics (and everything in between), and instead of just being patched like a pothole, the 

problem needs to be solved.  

 

The issues caused by poor construction and maintenance are multi-fold. These results can 

be weather related, a consequence of overuse, or an impact of varying vehicle type. All of these 

issues contribute to the condition of our highways, interstates, and roads. Many cities have their 

own “grading system” for their roads to determine which roads will be on the priority list for 

what will be fixed. While this can be an effective system, many more roads usually need fixing 

than a budget will have money for, leaving many roads difficult to drive on and in greater danger 

of becoming worse than they already are.  

 

Each state in the America has at least 10% of their roads and highways that are classified 

as being in “poor/mediocre condition,” with some states having as high as 73% of their roads 
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classified in this category (U.S. DOT, 2018). According to the U.S. Department of 

Transportation, funding is severely lacking across the board, and steps must be taken to correct 

this. One way it is proposed to fix this is to lobby the government to refrain from taking short-

term steps to “correct” the infrastructure problems, and to try and implement comprehensive, 

long-term plans to truly eradicate some of the issues that roads are facing (U.S. DOT, 2018). 

Along with the roads, bridges across America are failing almost as quickly. Closely mirroring the 

road situation, each state has at least 10% of their bridges that are also failing or are in a serious 

state of disrepair. While bridges aren’t always immediately considered when discussing roads, 

some of the results of their failure can be much more catastrophic than any pothole on a regular 

highway. Since 2000, there have been at least 40 documented bridge failures in the United States 

(Equipment World, 2012). While that does not sound like very many, dozens of people were 

killed or injured due to these structural failures. This also is not to say that there were not 

underlying design causes or outside forces acting toward the failure of these structures, but had 

the failed bridges been more highly scrutinized during inspections on a biannual or annual basis, 

could these failures have been avoided? Hopefully the loss of life would not be as severe as it has 

been over the past 18 years as a result.   

Based on the aforementioned information, what do Americans think of these numbers? 

According to a 2016 article, there were 1.3 million fatalities on the world’s roads in 2014 

(Niroomand & Jenkins, 2016). Is it acceptable to sit by and let these issues move further along 

before they are addressed? While the facts mentioned previously are very important, the root of 

the study at hand is if patrons driving on these roads feel that their quality (or lack thereof) 

directly affects their health, safety, and wellbeing. Based on their opinions of this, would they be 

willing to pay to see the qualities in the road pavement increase?  
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Through this study, the goal is to gain insight into what the opinions of Kansas Interstate 

70 constituents truly are, and if they are willing to pay a fee, what that fee would be. Currently, 

the approximate fee per mile on the Kansas Turnpike from Topeka to Lawrence is $0.09. If a 

slight increase in this number (or to the miles included in the user fee realm) attributed to less 

crashes, better pavement smoothness, and a more comfortable and enjoyable user experience, 

would it be feasible to consider?  

 
 <?<*@2-2.%/(*A72-)&"4*

 What are the public perceptions of road pavement smoothness on Interstate 70 and how 

much are Kansas patrons interested in an increased effort in road pavement maintenance and 

upkeep for an additional user fee to alleviate these issues? 
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Lack of available funding for new road construction and old road repairs/maintenance is 

a very large issue for infrastructure today. This has been an ongoing problem for decades, as the 

state of disrepair that many roads are in has been a continual process of neglect, conscious or not. 

According to a 2018 article, the need for infrastructure improvements tends to outpace the actual 

ability to fix the issues (Ozcan, 2018). To combat this, city governments and other entities have 

tried to find sustainable ways to fund road upkeep, with little to no success. While temporary 

fixes usually are not out of the price range, long-term substantial fixes often times exceed the 

budget provided, and therefore, the projects are pushed to the bottom of the list as other 

implementations take priority. This is evident in the research produced by the U.S. Department 

of Transportation. The study predicts what the next 10 years may look like in terms of cost, and 

the massive increase that may occur if things keep going in the direction that they have been for 

many years. It is interesting to note that the amount of funding for streets and roads is more than 

double its nearest neighboring category (electricity). Lack of funding seems to be common in 

infrastructure projects. As discussed in a recent article, “…failure of governments to finance 

necessary investments due to budget deficits and criticism on the inefficiencies attributed to 

public management and control initiated a tendency in favor of privatization of such services” 

(Ozcan, 2018).  

 

While the future may look bleak, it could truly be an opportunity. Found in a Poister 

article, the productivity of the maintenance was directly increased by an increase in funding 

(Poister, 1983) As discussed in the paper by Gwilliam and Shalizi, usually the funding for roads 
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only adds up to between 10 and 20 percent of the overall yearly budget for a jurisdiction 

(Gwilliam & Shalizi, 1999). This seems odd, as roads are traversed daily by drivers who will 

always need them to get to work and home again, as well as everywhere else that they need to 

go. Road repairs are not often seen as vital unless there are massive potholes, or something else 

visible to the naked eye. Unfortunately, other problems could be lying beneath the surface, and 

would go undetected until something goes catastrophically wrong. According to the American 

Society of Civil Engineers, the U.S. has approximately an “$836 billion backlog of highway and 

bridge capital needs” (Engineers, 2017). This is likely a result of many years of neglect and 

funding being put towards other projects.  

 

How should these road pavement improvements be funded? An article written by I.G. 

Heggie and cited by Ozcan lays out all of the possibilities of where road funding can come from, 

including everything from congestion fees to gas taxes. While his suggestions are helpful to see 

the plethora of options for funding, money is not expendable, and most likely do not want to pay 

more for something that they already use at a minimal (or no) cost. For example, if someone 

travels a state highway daily to commute to work and does not have to pay a toll, the person 

would likely be very upset if tolls were put in to fund road repairs, even if it would benefit them. 

A report conducted by the Midwest Regional University Transportation Center noted that 

regardless of the increase in VMT (Vehicle Miles Traveled) on a yearly basis, state department 

of transportation budgets tend to stay the same, and that the disparities between the budget itself 

and the actual maintenance that needs to be done forces these agencies to make priorities, while 

neglecting other important projects (Midwest Regional University Transportation Center, 2011). 

As seen in the table below provided by MRUTC, there are very significant prices on different 
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road improvements that need to be done, even simply within the pavement sector. The table itself 

shows improvements from guardrail corrections to pavement improvements, specifically for the 

state of Ohio, in this example. The orange row that has been highlighted shows the different 

“pavement deficiency” issues that can be corrected, and the cost per lane mile. The red column 

that has been highlighted shows the average for specific Ohio counties there in 2006, compared 

with the Ohio statewide average to the left. It is very clear to see that these improvements vary 

greatly in cost, and yet, sometimes a simple patching job could be more expensive than getting to 

the root of the issue.  

 

    0.,12*<?*+/)&D&)&2-*.4:*/"-)-*#2%*1.42*;&12*3"%*/"74)&2-*&4*E(&"F*/"7%)2-$*"3*G@H0!*BI<<*
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One consideration could be a public-private partnership, or privatization of roads in 

general. According to the Privatization Administration, “Public-Private Partnership (PPP, also 

sometimes called concession) schemes such as Transfer of Operating Rights (TOR) where the 

private party pays a fee to the government in exchange of operating an already running public 

infrastructure” (Privatization Administration, 2017). This would eliminate the need to create a 

completely new set of infrastructure (saving quite a bit of money) but provide the funding 

necessary and have proper operation standards in place. Privatization of roads (and infrastructure 

in general) has been a more common study in recent years, as federally-funded government 

budgets have, on the whole, gotten much smaller, especially in the infrastructure realm. One idea 

that Ozcan has in his article is that of transferring currently public roads over to the private sector 

for more adequate management, as the private sector typically has more substantial funds and 

less drive to garner political support. This thought ties in with the public-private partnership idea 

to some extent, believing that public infrastructure under privatization may in fact function 

better. This aspect is often applied to roads, in the form of user fees and toll roads, which will be 

discussed at length later in the report. Later in the article, Ozcan lists a few different reasons why 

he believes that privatization may be better than leaving infrastructure under the public realm.  

“According to these theories, public sector operates inefficiently because: (i) its 

performance is not monitored enough since the real owners (citizens) are ambiguous, (ii) 

its agency costs are high since reward and punishment (carrot and stick) mechanisms for 

its managers are not well-defined, (iii) the politicians exploit the resources of public 

sector enterprises in accordance with their political interests, and (iv) it does not have the 

right organizational structure to succeed,” (Ozcan, 2018). 
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There is a warning towards the end of the article regarding when privatization should be used, 

how it should be sparingly, and for the right reasons. Ozcan says that privatization should be 

used solely if it will be “cost effective” (Ozcan, 2018). 

 

The gas tax that has been in place for decades has been a constant source of income to 

repair and fund roads, and most people forget that it even exists, as cars need gas, and people 

need cars. Even if the gas tax was increased to a greater amount, people would still buy gas. If 

the aforementioned toll was implemented, the citizen would potentially try to find a new way to 

work if he or she did not want to pay the toll, regardless of how it would ultimately benefit both 

them and the state roadway system. Hensher, Ho, and Liu said in a 2016 article that it is a great 

possibility that once tolls, user fees, taxes, etc. begin to substantially effect patrons and their 

travel budgets, they will more likely than not be primarily interested in saving money instead of 

taking a faster way and paying a toll. It has been proven in many different infrastructure realms 

that if you are preemptive about repairs (or simply build strong, lasting infrastructure from the 

outset), less time and money will be spent having to fix them later on when they begin to wear 

out. This is one approach that would be helpful to consider in the road pavement discussion. By 

not cutting corners, not skimming through plans just to save a few dollars, and truly looking at 

infrastructure as a necessity that serves millions of Americans every day, lives could be saved, 

vehicles could be spared repetitive upkeep costs, and driving on America’s roads could be seen 

as a more enjoyable thing to do.  

*

*



9 

 B?B*@".:*#.D2;24)*/"4:&)&"4*/"%%21.)2:*9&)(*#.--24'2%*/";3"%)*

According to a study done on the correlation between vehicle vibration and user 

experience, passenger trip satisfaction directly correlates with a comfortable ride (Nahvi, Foulad, 

& Nor 2009). The same journal article states that “Analysis of road conditions parameters, such 

as the International Roughness Index (IRI), and their correlation with kurtosis and the vibration 

dose value (VDV) can give useful information about the effect of road roughness on passenger 

vibration comfort”. International Roughness Index is a major facet of the study that was 

conducted and is introduced in detail later in the literature review. A study done at the University 

of Michigan describes IRI as “…the IRI describes how much total vertical movement a standard 

passenger vehicle’s body would experience if driven over a 1-mile segment of the subject 

pavement at 50 mph” (International Roughness Index (IRI), n.d.) Researchers have come up with 

a new way to measure passenger comfort in the form of an app called “Roadbounce.” Definitics 

Software Solutions, an India-based company, has spearheaded this initiative. According to an 

article on the app,  

“It [the app] uses the phones built-in accelerometer and gyroscope sensors to measure the 

ride quality and thereby estimate the road roughness and variability. This data is stored in 

real-time with GPS location data. The vehicle speed, body frame, suspension type, and 

position of the phone in the vehicle are taken into account by the app to generate accurate 

and consistent readings.” (Davis, 2017) 

This idea of using road bounce to scientifically generate user experience is similar to that of the 

International Roughness Index, although it takes into consideration additional factors, such as 

phone location and type of suspension. It also allows DOTs and/or vehicle manufacturers to get a 

technical reading on a specific vehicle or vehicle type while paving roadways, and to predict 
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what type of experience that users will have on the road they are testing. Currently the app is still 

being beta tested and used solely in India. The team that created Roadbounce are hoping to 

launch a social app so that users can share their experiences and data readings on social media 

and will therefore draw more attention to both the app, and the issues caused by poor roadways 

and maintenance. 

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*
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*
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Many authors have explored the willingness to pay for transportation amenities, including 

reduced travel time (Brownstone, Ghosh, Golob, Kazimi, & Van Amelsfort, 2003), reduced 

congestion, smoother roadway pavement, etc. As discussed in a 2016 article, “There may, 

however, be a limit on how much individuals are willing to outlay to save travel time, given 

personal budgets for specific expenditures and competing demands on their income” (Hensher, 

Ho & Liu, 2016). This idea does not negate the idea of willingness to pay, but rather, looks at 

how much people budget for transportation, and what user fees would look like as a part of it. In 

the same article, Sydney, Australia was discussed as a type of case study for patrons and their 

transportation habits. According to the study, it was very normal for residents there to spend 

upwards of “$2,000 and $5,000 per annum on tolls” to get back and forth to work and home 

(Hensher, Ho & Liu, 2016). This being said, it is possible that residents of areas that are already 

highly tolled likely may not be interested in additional tolls.  

One of the most vital questions that could be answered through the survey that has been 

produced for this study is what the true opinion of patrons is regarding interstate pavement 

quality, and whether or not they would be willing to pay additional fees to help make it better. 

Even if the majority of the people surveyed are not willing to pay, the responses are still very 

relevant, as I will know their true perceptions and be made aware that user fees would be a less 

likely option for road pavement funding. The tollway on Interstate 66 just outside of Washington 

D.C. charged $40 a trip for single-occupant cars December of 2017, and those using the 

interstate were outraged. The primary goal for this increase was to try and alleviate congestion, 

and to see if the toll would force more drivers to either go a different way, or to take different 

modes of transportation. One woman that drove on [Interstate 66] during this time said, “You 
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know, maybe $5, I mean, just something more reasonable…But a daily commute of $40 plus is 

extraordinary; it’s extreme,” (WAMU, 2017). While this is likely an outlier, it is interesting to 

note that road users are not completely against tolling but do see that a reasonable price for these 

tolls would increase their likelihood to be willing to pay. The results from the study done on 

Interstate 66 have shown a greater trend towards carpooling (in response to the high tolls) which 

has greatly lessened congestion, which was one of the initial goals of the Virginia Department of 

Transportation in considering this study (WAMU, 2017). 

 

*

*

*

*

*

*

*

*

*

*

* *
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Road wear can take many different forms and can have many different catalysts. These 

may include (but are not limited to): weather (ice/water in concrete roadways can cause 

fractures), overuse (roads that have been repeatedly used for many years without being properly 

maintained and are in need of replacement), and type of vehicle (vehicles that weigh more have a 

greater impact on the integrity of the roadway, i.e. tractor-trailers, garbage trucks, etc.). All of 

these issues contribute to the overall wellbeing (or dismay) of our highways, interstates, and 

roads. There is a direct correlation between the weight of a vehicle, and how much damage that 

will be done to a road surface. The average 9-ton big-rig outputs approximately 410 times more 

damage than an average car (Roads Minnesota, 2017). The severity of road wear also greatly 

influences user experience, paired with what type of vehicle is being driven. If a patron is driving 

in a compact sedan, their user experience of a pothole on the highway is far different than that of 

one driving a full-sized pick-up truck.  

Congestion is another issue that can ultimately contribute to road wear (while also 

resulting in environmental and economic issues).  Daily congestion at peak travel times (usually 

rush hour on the way to work, 7-9 AM and rush hour on the way home, 5-7 PM) can cause a 

strain on roadways due to the mass of vehicles putting all of their weight on the pavement below. 

This prolonged use of the roadways with vehicles moving at slow speeds can deteriorate the 

ground over time. Additionally, at slow speeds, cars engage with potholes more violently, 

resulting in more damage as the tires have time to fall completely into the hole and must come 

back out, and damage can be done to both tires and rims.  

*

*
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International Roughness Index is going to be an important facet to the study. It is defined 

as “an expression of irregularities in the pavement surface that adversely affect the ride quality of 

a vehicle, and thus the user” (Pavement Interactive, 2018). Since user experience (and further, 

perception) is the main info looking to be attained, the International Roughness Index numbers 

could prove to be a helpful source to back up the opinions given on the surveys received. IRI is 

typically measured in 1/10 of a mile increments, or 528’ segments of pavement. This allows for a 

smaller unit to be studied, while also having a substantial enough section that maintenance or 

replacement could be justified. According to a phone call with Rick Miller, a California 

Profilograph is the way that the IRI is first measured, less than 14 days after the pavement is 

surfaced. This allows for any abnormalities to be corrected prior to the opening of the stretch of 

roadway, making it easier on motorists and the construction workers. For post-construction 

checks on a monthly to yearly basis, a laser system is used to recover these measurements. The 

tool is attached to the bottom of a pick-up truck and drives at highway speeds to best emulate the 

user experience. The data is collected in real time and can be more quickly and easily analyzed 

than with the Profilograph. In the months after the initial analysis, the pavement logs provided by 

Rick Miller, the Pavement Engineer for KDOT, will be looked at. He has provided charts for a 

significant portion of I-70 regarding their IRI values, and in further studies, will be compared 

where the patrons surveyed stated that they entered the interstate to see where the “rough” places 

are believed to be.  

There are a few different ways to gauge pavement smoothness, most falling under the 

umbrella of a “Pavement Management System” or PMS. With a pavement management system, 

there are different ways to try and provide the best maintenance and rehabilitation (M&R) based 
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on the predicted evolution of pavement quality (Meneses & Ferreira, 2012). A study done in 

Portugal looked at MODAT, or the Multi-Objective Decision-Aid Tool as being used for a PMS. 

This included a type of optimization model that aimed to minimize costs for pavement rehab 

while trying to make sure that the pavement quality stayed at a set standard. While doing the 

study, they considered three main points in their analysis. These included the minimization of 

agency costs (maintenance & rehab costs), the minimization of user costs, and the maximization 

of the residual value pavements at the end of the planning time-span (Meneses & Ferreira, 2012). 

According to the suggestion of the authors, they believe that MODAT could be used either 

annually or biannually to look at what needs to be done for maintenance and rehab of certain 

roads, and to look at more categories beyond the ones that are already considered in current road 

pavement maintenance methods. This could be helpful for many departments of transportation to 

look at, as it is a more widespread and holistic look at road pavement maintenance and the 

different facets that are affected by it.  
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Drivers were to be surveyed to see what their personal observations are on the research 

question presented. To begin, the study site was considered. The first area chosen stretches 

between Kansas City, Kansas, and exit 183 in Topeka, KS. The KS Turnpike is a public user-fee 

funded highway, paid for by the tolls generated on its’ various stretches and exits. The second 

study area chosen is Interstate 70 between the KS Turnpike Tollbooth at exit 183 westward 

towards the the Kansas/Colorado border. The maps provided below show the selected study site, 

as well as the entirety of Interstate 70 in Kansas being considered for this research. 

6&'7%2*<?*G.#*"3*>4)2%-).)2*PI*&4*Q.4-.-*.4:*)(2*Q.4-.-*0 7%4#&82F*Q?*R2&-)*

 

 



17 

6&'7%2*B?*>4-2)*;.#*"3*-7%D2$*-&)2*.4:*Q.4-.-*07%4#&82*-)7:$*.%2.F*Q?*R2&-)*

For this study, a sample pool of 156 different drivers was surveyed to see what their 

opinions on the road pavement conditions of Interstate 70 were. Since this interstate is heavily 

trafficked, this number was not too high to successfully achieve. Instead of distributing a paper 

survey, surveyors were positioned at the Topeka rest area a couple of times a week in the March 

and April to conduct the surveys, gaining direct feedback as people came off of the road while 

their thoughts on the matter were fresh. Drivers were surveyed while they were pumping gas, so 

as to catch them at a time that they had a few minutes available and would not be doing anything 

else. This provided the opportunity to talk to people while they were stationary and allowed them 

to adequately comprehend and answer the survey questions. The first step to completing this 

methodology was receiving approval from the managers of the gas station and restaurant to 

conduct the survey, as these are their customers and was no solicitation occurring. As of 

September 29th and March 14th, the manager at the Topeka rest stop provided approval to do 



18 

repeated surveying, given that no soliciting was done and that the intentions of the study were 

made clear.  

There were multiple types of variables in this experiment, as there are many different 

aspects to consider regarding the issue at hand. The drivers themselves, economic status, gender, 

trip purpose, road conditions, time of day, and type of vehicle were all relevant and deciding 

factors in what types of responses were received. While these are all important variables, some 

gave more deciding and pertinent information than others. The date and time of day when 

surveys were distributed was left to be an independent variable. One goal of the study was to 

survey patrons on every day of the week, as well as at multiple different times throughout the 

day. Morning, afternoon, and evening were all captured to see if drivers responded differently or 

had different trip purposes due to the time of day specifically. 

The drivers are the second variable in this study. Drivers requested for the study were not 

preselected and it was desired to speak with a variety of ages of participants (only those over the 

age of 18). The only specification was that all patrons surveyed must be automobile drivers or 

motorcycle riders, and semi-truck drivers were not surveyed. This is due mainly to the fact that 

freight travel is very different from personal travel, and their opinions would likely be dissimilar 

to those driving passenger cars. The hope was that doing this study would give a broad scope of 

opinions, and people with different experiences and sensitivities would provide different 

reactions to things, therefore potentially altering their opinions. This is an independent variable, 

as the participants were not preselected, and there was no control over who came into the rest 

area. Along with this comes job type, predispositions, etc. that could have any effect on the 

results. As there was no prior knowledge of the subjects or their own biases and experience, this 
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helped to make sure that it was a truly random survey and that each person who came to the rest 

stop gas pump area was asked to complete it, regardless of race, gender, profile, appearance, etc.  

The survey was conducted through Qualtrics, a surveying site licensed to Kansas State 

for student and faculty use. By the end of February, all questions were entered into the site, and 

the final copy of the survey was ready for use. There were 23 questions total, ranging from 

household size to stated preference, for more accurate analysis and findings. The final draft of 

the survey that was submitted to the IRB is in the appendix below. Each surveyor was provided 

with a tablet, and all helpers were thoroughly educated on survey procedure, and how the survey 

is set up. Small info cards were offered to those agreeing to be surveyed who wished to follow 

up with the study, should they wish to read the final product in May. 

After all of the data was collected, it was categorized for making different conclusions 

and finding valid results. This included categories such as “people who would pay extra for roads 

if the pavement was well-maintained” or “people who claimed to be indifferent on the topic” or, 

could be graded on a scale and people could voice how they would rate the quality of the roads 

and how likely they would be to vote for paying extra money for them. Overall, the true results 

desired are what Kansas citizens believe the quality of the state and federal highways are, and 

whether or not they feel that this infrastructure issue truly is an impending problem, regardless of 

whether or not they know all of the facts regarding it. The people that this issue directly effects 

are the ones that use it regularly, so they are whose opinion is most strongly desired.  

 There are a few main points of analysis that were among the first considered. The first is 

willingness to pay compared with different sets of data, such as gender, household income, and 

other general demographic data. Even these simple delineations have very large implications for 
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how patrons respond to the survey, based on different biases and predispositions. A few other 

topics that were very relevant and helpful for analysis are the overall statistics of opinion on road 

quality, frequency of patrons’ travel on the highway compared with response to any discomfort 

on the road, etc. These all helped to characterize and explain how Kansas patrons feel and gave 

more insight into why they may have answered the way that they did. 

 *
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There are some factors that could have interfered with the success of the methodology. 

As previously noted, biases and predisposition of drivers surveyed would potentially help the 

study, as it will give a wide range of opinions. On the other hand, it could have also potentially 

skewed the results if not managed correctly. As far as the testing of the roads is concerned, while 

one person may see a pothole as severe, another person may not even notice it, or the effect on 

their vehicle may be minimal due to what type it is (i.e. a truck may absorb any type of shock 

better as it is a bigger vehicle than a small sedan). This very well could have skewed the data; if 

people did not pay attention to the road conditions when they drive, they would not be able to 

give accurate data, and if they were overly alert to their conditions, it could be portrayed as being 

much worse than it truly is. These different possibilities more than likely had some impact on the 

final results of the study. 

 

In terms of implications that were be made from the research, one of the biggest was 

whether or not the conditions of the highways tested truly had an impact on the way people 

viewed roads, or whether it did not bother them, and they could not have cared less about it. The 

background research considered shows that roads are one of the most visible and heavily used 

(and overused) forms of infrastructure, so there was confidence that people would want to find 

solutions to better their road systems for their own safety, comfort, and the wellbeing of other 

travelers. One of the other implications that was anticipated was what the general public saw as a 

good way to pay for this road infrastructure. Asking this question as a part of the survey gave 

first-hand data on what people would truly be willing to pay for, instead of assuming or relying 

on prior experience with different funding methods that may be outdated or over utilized.  
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• Those that drive on Interstate 70 in Kansas on a regular basis likely won’t have noticed as 

many abnormalities as those driving less, or for the first time.  

• Those that have a higher household income will likely be willing to pay a toll if they 

aren’t concerned about their financial situation as much. 

•  Most patrons will likely be in favor of a reduced or eliminated gas tax or reduced vehicle 

registration. 

• Gender will be relatively unrelated to road pavement smoothness rating. 

• Larger households will be less likely to want to pay a user fee than smaller households. 

 

*  
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* N?J?<*Patron consent to take survey 
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All patrons approached had the opportunity to either consent to taking the survey, or to 

decline. If a patron was approached and did not consent to the survey, they were thanked for 

their time, and the surveyor moved on. If a patron consented to taking the survey, the surveyor 

continued by further explaining the purpose of the study, who was conducting it, etc. For this 

study, a total of 238 people were approached during the survey period. Of those 238, 82 did not 

consent to taking the survey. 156 agreed to take the survey. This percentage breakdown is 

approximately 65.55% gave consent, and 34.45% did not give consent. Along with this, the 

majority of those surveyed traveled on both I-70 and the KS Turnpike. Approximately 71.05% of 

patrons said that they traveled on portions of both highways, while 28.95% said they solely 

drove on the KS Turnpike, and not on an un-tolled portion of I-70. 
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N?J?B*Survey count breakdown by gender 
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*

The above graph shows the breakdown by gender of those who agreed to take the survey. 

Approximately 70.97% of those surveyed were male, while 29.03% were female. This was not 

intentional, as all available patrons were approached. In a familial situation, many times the male 

was pumping the gas, while the female either watched over the children in the vehicle or went 

inside the gas station. This seemed to be a common trend throughout the surveying process. 

Overall, there seemed to be significantly more men than women during survey times at the rest 

area. 

*

*

*

*
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N?J?J*Average highway smoothness ratings by gender*
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The average highway rating breakdown shown on the previous page shows that according 

to this study, women tended to have a higher sensitivity to the roads, and therefore rated the 

roads higher than men did. This trend holds steady for both I-70 and the Turnpike. While both 

SmoothI70 (the rating provided for Interstate 70) and SmoothKTA (the rating provided for the 

KS Turnpike) are relatively close between genders, it is important to note which gender rated 

higher on average, and which scores were higher overall. Further studies are done on these 

variables in section 5.7, with other statistical tests such as a t-test, ANOVA, and Chi Squared. 

* *
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N?J?L*Kernel density plot of traveler birth years 
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The kernel density plot provided above shows the frequency of different birth years, and 

where the highest numbers were clustered. All people interviewed were born between the years 

of 1920 and 2000, with the highest frequency seen around the year 1980. This graph shows an 

initial peak from around 1958-1960, and an even stronger peak at 1980.*  
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N?J?N*Traveler trip purpose 
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Traveler trip purpose was a prominent part of the study. There were three categories that 

a patron being surveyed could select from regarding the purpose of their trip on the highway the 

day they were surveyed. These included personal (shopping, appointments, etc.), vacation, or 

work/business. As seen in the figure above, there was a significant difference in the purpose 

breakdown. 43.81% of patrons noted that they were traveling on I-70 for personal reasons, 

40.95% said that they were on the highway for work or business purposes, and 15.24% were on 

the highway for vacation.  

The majority of patrons were either on work trips or doing personal errands. Less than 

20% of people surveyed were on vacation. This was expected, as the survey times were in late 

March and early April. If the survey had been done earlier, it is likely quite a bit of the Spring 

Break traffic would have been caught, but as it was done later, this holiday specific traffic was 
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avoided. The times that surveys were taken is also pertinent. I was able to survey every day of 

the week to try and get all types of patrons, as well as significant times during the day (morning, 

afternoon, evening). This helped to get different types of demographics and trip purposes.*  
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N?J?V*Breakdown of traveler vehicle type 

6&'7%2*W?*6%2A724/$*"3*)%.D212%*D2(&/12*)$#2*

*

The above graph shows the overall frequency of vehicle type selected by those being 

surveyed. The options provided were SUV, pick-up truck, minivan, and car. Approximately 

42.86% of travelers were in an SUV, ~27% were in a pick-up truck, ~25% were in a car, and 

3.81% were in a minivan. These trends follow the predictions made, as the time of the year that 

surveys were conducted, vacation would be minimal, so families would likely not be traveling in 

minivans as frequently. Along with this, pick-up trucks and cars were fairly equal, likely based 

more on preference or job type than other factors. Lastly, SUV had the largest frequency by far. 

This fits with the predictions made, as SUV’s are popular not only for families, but for couples, 

single people, etc. and while they aren’t as economical as a car would be, still have the capacity 

to haul items and be relatively fuel efficient.*

* *
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N?J?P Patron opinion of road pavement smoothness importance 
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The above graph shows the frequency of patron opinions of the importance of road 

pavement smoothness. The provided categories were slightly important, moderately important, 

very important, and extremely important. On the following page, the percentages are provided to 

see where the biggest differences were. What does this breakdown mean? The people that were 

surveyed for this project seemed to really value road pavement smoothness as being an important 

part of their own personal driving experiences. Many patrons mentioned just how much they 

dislike potholes, uneven surfaces, etc. and that the lack of comfort and increased wear on their 

vehicle would be something that they would like to avoid if possible. 

 

*

*
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*

N?J?W Total yearly days driven on I-70 compared with absolute difference in 

pavement smoothness ratings*
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It was initially predicted that this comparison, frequency of travel vs. amount of 

discomfort, would show much larger and more visible discrepancies than it does, ultimately. 

While those having driven on the road more frequently may not have noticed the different 

blemishes in the pavement smoothness, many people from across the country were interviewed 

while traveling through Kansas and had very good things to say about its highways. Multiple 

people ventured even to compare Kansas highways with other states such as Colorado, South 

Carolina, etc. and noted how highly they thought of Kansas roads, even though they didn’t travel 

them often. It seemed that those who traveled the road more frequently actually had more issues 

with the differences in the roads, as they traveled them very often and were able to notice the 

issues over multiple trips. This was truly an opposite finding of what was expected initially.  
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A correlation was done with these two categories to see if there was any relationship 

between them, to hopefully back up what was seen in the scatterplot. The value for this 

correlation was 0.1345. This value shows that there was indeed a positive correlation. Though 

only a slight one, there was still a positive relationship visible between how many days patrons 

drove on I-70, and what their absolute difference in ratings were for both highways. 

The outliers are important to note in this graph. Outliers can be seen in Figure 10 at -1, -

2, -3, -4, and 10. As stated previously, the negative values correspond to when a patron believed 

that I-70 was of higher pavement smoothness quality than the KS Turnpike. The outlier at 10 is 

reflective of a patron who gave the KS Turnpike a rating of a 10, while giving I-70 a 0. The y-

axis shows the number of days traveled on I-70 (on any portion of the highway, tolled or not) 

from 0 to 365. For many people surveyed, this was their first trip on this highway. The other 

majority travels on I-70 on a regular basis, which was predicted to greatly affect their results to 

this question.  

 It was predicted initially that this graph would show a large correlation. This 

correlation was predicted to show that those who drove the interstate more often may not see a 

large difference, as they have become attuned to the discrepancies in the road and do not notice 

those as much as someone who would be driving on the road for the first time the day they were 

surveyed. While this was the case in some of the people surveyed, there were also those who 

drove I-70 upwards of 320 days a year, and saw relatively large discrepancies, while some of 

those who were on it for the first time thought it had little to no difference from tolled to un-

tolled pavement. The driving lengths also may have had an effect on what their ratings were. 

While some patrons were travelling from other sides of the country, others were simply 
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commuting for work as they do daily. Some patrons drove on different segments of pavement 

that may have affected their responses, while others did not.* *
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N?L?<*Histogram of absolute difference in highway smoothness ratings*
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The above figure presents a different way of looking at the absolute difference in 

highway smoothness ratings. The difference in the two ratings is important to look at, as it shows 

whether or not the patrons believed that there was a pavement quality discrepancy in the two 

roads, or whether they thought there was no difference. Along with this, the difference was 

predicted to greatly influence the willingness to pay aspect of the study. The largest bar on the 

histogram is seen at 0, with a frequency of approximately 38 responses. This shows that the 

majority of people saw no difference between the road pavement smoothness of Interstate 70 and 

the KS Turnpike. Moving down the histogram along the x-axis, the value increases to show 

which patrons believed that there were greater discrepancies between the two roads and their 

pavement smoothness. The smallest value seen was at 4, which had only a few responses. For 
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example, this would have occurred if a patron had rated I-70 at a 5 but believed that the KS 

Turnpike had a value of 9. The highest frequency was between 0 and 2, indicating that although 

some patrons saw a visible difference in the roads, the difference was relatively small. This was 

different than the predicted outcome, which was that patrons would see a distinct (and possibly 

significant) difference between the highways and their pavement smoothness. 

One important thing to note is that there were negative outliers that were cut from the 

sample pool, as well as a very large outlier. These were cut as they were not reflective of the 

majority of responses and skewed the data rather greatly. The negative values reflected the 

answers of patrons who responded that they believed Interstate 70 had a higher pavement 

smoothness quality than the KS Turnpike. As stated previously, no opinion was considered 

incorrect, but since the number was so insignificant and was the opposite of the predicted 

outcome, those were left out. The values were incorporated into the graph shown in section 5.3.8, 

which is comparing days driven on I-70 and the absolute difference in ratings. They were kept 

for this graph as the numbers provide interesting conclusions that are helpful to note.   

*

*

*

*

*

*

*

* *
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N?L?B Absolute difference in highway smoothness ratings by gender *

** *

*********************6&'7%2*<B?*+,-"17)2*:&332%24/2*&4*(&'(9.$*-;"")(42--*%.)&4'-*,$*'24:2%*

 

The graph above shows that in terms of the absolute difference of highway smoothness 

ratings for both men and women, they are virtually the same. The boxplot shows that the 

minimum absolute difference is 0, the median is 1, the maximum is 2, and there are outliers at 5 

for both genders. The box distribution is relatively equal, implying that the data sets were likely 

very similar for the plots to have such a close relationship. 

 

* *

*

*

*

*

*
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N?L?J*Vehicle type vs. highway rating absolute difference average 
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*
The above graph is another way of viewing absolute difference by vehicle type. The 

colors on this graph correspond to the vehicle colors in section 5.3.6. The y-axis shows the 

average in the absolute rating difference. If the difference in the averages was 0, that is seen at 

the bottom of the axis. If the difference was greater than that, the scale moves up the graph. The 

vehicle with the highest absolute difference in ratings was SUV, followed by pick-up truck and 

then car. Minivans had the smallest absolute difference, at a value of about 1. The difference is 

likely seen due to the type of axels on the vehicle. While SUV’s and pick-up trucks are similar in 

terms of chassis, cars have a smaller wheel base, and may not feel bumps quite as strongly. 

Minivans are a different type of vehicle altogether, designed for comfort and safety, as their 

primary inhabitants are children and their parents.  
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• Patrons are willing to pay for road improvements if it will truly make the 

roads better.*

• The largest portion of patrons would not pay more than $1 additionally to 

make these improvements.*

• Some patrons are willing to pay upwards of $5 for a significant increase in 

maintenance and upkeep, but that is a very small number.*

• The distributions between the two willingness to pay histograms are very 

similar, indicating that across the board, people would be willing to pay 

for both Turnpike quality roads and for their ideal road pavement 

smoothness, but it is a small increase in the amount.*

* *
 

 

*
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The above tests were conducted to see whether or not there were variables that correlated 

with each other. Both positive and negative values have the possibility of showing some type of 

correlation, positive showing an upward, rightward trend in the data, and negative showing a 

downward, leftward trend in the data. Along with this, the values need to be of a certain 

significance to show any type of correlation. No correlation would be seen at 0, while upwards or 

downwards from there would show a correlation, be it negative or positive. In looking at the data 

provided in the table above, many comparisons show some type of correlation, while others 

show none. In terms of comparing birth year with the variables along the x-axis of the table, 

there is no clear correlation between the birth year of the patron surveyed with either their 

turnpike rating or their highway ideal. When looking at the birth year compared with the absolute 

difference in the provided ratings as well as their given I-70 rating, there are slight correlations 

seen. In terms of the absolute difference, there is a slight positive correlation seen. When 

comparing birth year and the provided I-70 rating, there is a slight negative correlation.  

 

Vehicle year is a category that seems to have few visible correlations between the 

primary variable and the x-axis variables. The values are both positive and negative, but all are 

* >=PI*@.)&4'* Q0+*@.)&4'* Z&'(9.$*>:2.1 *

C&%)(*Y2.%* -0.1624 -0.0735 -0.0504 

S2(&/12*Y2.%* -0.0817 -0.0045 -0.1144 

>=PI*T.$- * -0.0926 0.0314 0.0662 
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smaller than -0.1 and 0.1, therefore there is likely no correlation present. The correlation with 

these variables that is the greatest is between vehicle type and the ideal highway rating, with a 

value of -0.1144. This shows a negative correlation, but a slight one, nonetheless.  
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* N?P?< T-test 
Three t-tests were done to compare different variables to show the differences in the 

mean, along with whether or not the means were statistically different. Each comparison was 

looking at the gender of the person surveyed against different variables such as the absolute 

difference in their highway ratings, their I-70 rating, and their KTA rating. The first t-test done 

was comparing gender and the absolute difference. The mean value found for the female section 

of those surveyed was 1.4230, while the male group had a mean of 1.1549. This means that the 

females surveyed had a higher absolute difference mean, therefore they tended to rate the KS 

Turnpike higher on average than the males did. The p-value for this test was 0.1219, meaning 

that it was a relatively low statistical significance. 

The second t-test that was conducted looked at a comparison between gender and the I-70 

rating provided. The female group had a mean rating for I-70 of 6.8077, while the male group 

had an average of 6.6761. These are extremely close mean values, therefore there doesn’t seem 

to be much of a difference. The p-value for this test was 0.727, showing a relatively low 

statistical significance. 

The third t-test compared gender and KTA ratings provided by those surveyed. This t-test 

showed the biggest result of the three conducted. The female group surveyed had a mean of 

8.2308, and the male group had a mean of 7.8310. This is a difference of 0.3998, which is the 

greatest of the t-tests that were done. The difference in average means for this test shows that 

females, on average, rated the KS Turnpike at an 8 or higher, while males rated it between 7 and 

8. From this, it can be deduced that females were likely more sensitive to the roadways on the 

whole, as well as recognizing a smoother ride on the Turnpike.  
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N?P?B ANOVA (Analysis of Variance) test 
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*

 The above figure shows an Analysis of Variance test that was done to compare vehicle 

type with the rating provided for the KS Turnpike. Above each variable on the x-axis shows the 

number of responses corresponding to that number. Minivans show the greatest amount of 

variance, as their sample size was three patrons, and they likely gave significantly different 

ratings to show that much variance. From there, car and pick-up truck were relatively similar in 

their results. Their sample size was relatively identical, as well as their average Turnpike ratings. 

SUV has the highest rating, just higher than pick-up truck. A potential reason for no variance 

bars on the three variables other than minivan has to do with the greater sample size, as well as 

the likelihood that the ratings provided were very similar to each other.* *
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N?P?J Chi Square test 

Two Chi Square tests were done with the collected data. These tests help to show further 

breakdowns of different variables being studied. The first test done was the opinion of 

importance of road pavement smoothness vs. gender. There were four categories of importance, 

including slightly, moderately, very, and extremely. The “slightly” category had few to no 

responses, so those were thrown out to make the data easier to analyze. From the three categories 

that were left, the distributions between genders were relatively similar. That being said, the 

conclusion can be made that there is no relationship between gender and importance of road 

pavement smoothness. 

The second Chi Square test that was run looked at the importance of road pavement 

smoothness compared with trip purpose. Again, the “slightly” important category was 

eliminated, due to few responses. From there, the breakdown was very interesting. The largest 

trend was seen in the “very” column, where patrons on vacation, work/business, and personal 

outings all had the highest values. The highest seen was 52%, under personal. This was followed 

by work, and then vacation. The conclusion here is that those conducting personal business or 

going to work see the highest importance for road pavement smoothness on their trips, as likely 

their time is valuable, as is efficiency. Those on vacation either were not from the area or were 

not in a position to have needs such as a short commute or efficiency with their vehicle. 

 

*

*

*

*
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 Public perception data can be used for a few different things. While it isn’t scientific data 

related to pavement smoothness or automobile crashes, it is factual data that represents the true 

opinions of patrons directly using the road. This can be very helpful for policy making, and 

future implementations related to roadways. Many times, patrons voice their opinions at outlets 

such as city council meetings, but the survey done in this study looks at specific questions that 

may not be addressed outside of a questionnaire like it. 

*

V?B*G .\"%*/"4/17-&"4-*"3*.11*:.).*/"112/)2:*)(%"7'(*)(&-*-)7:$*

* One of the first major conclusions from this study is that people are, in fact, passionate 

(to one extent or another) about the roadways that they drive on, and what their pavement quality 

is. The second conclusion made is that while some people notice discrepancies in the two 

roadways (I-70 and the KS Turnpike), others see the roads as being virtually of the same quality. 

A surprising third finding was that certain people surveyed believed that Interstate 70 was of 

higher quality than the KS Turnpike; this counteracted a previous prediction, that the privately-

funded road would overarchingly fare better than the government-funded road would.  

 

V?J*67%)(2%*%2-2.%/(*)"*.:D.4/2*)(&-*)"#&/*

* As previously discussed, comparing the International Roughness Index values of 

Interstate 70 in Kansas with the pavement valuations given would be telling of not only where 

the technical discrepancies lie, but where patrons feel the most uncomfortable. Studies similar to 

this one, but possibly in residential areas, on county highways, etc. would be quite valuable 
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because public perception seems to be overlooked quite often when considering infrastructure 

implementations; hopefully, considering public perception would change that, as the people 

giving the valuations are the ones that directly deal with these road pavement surfaces on a daily 

basis. 
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 The biggest overall goal with this study was to not just see what hard, scientific data said 

about road pavement smoothness, but to get human perceptions of it. While the International 

Roughness Index is certainly a worthwhile measure of pavement surfaces, the humans that 

experience what the repercussions of those surfaces are were the major focus. Through the data 

collected in this project, it was quite clear what those opinions and relationships are. As 

expected, some patrons were extremely passionate about pavement smoothness, and were more 

than willing to contribute additional funds so that the required maintenance could be done. 

Others had no issues at all with the current state of the roadway, therefore they had no interest in 

paying additional fees.  

 There were many, many conclusions from this study. One of the biggest is that patrons 

are very interested in their opinions being heard. This does not only apply to road issues. More 

often than not, be it a positive or negative view of road pavement smoothness, most people 

surveyed had a justification for why they rated the roads the way they did. Along with this, a 

large number of patrons are willing to pay to increase road and pavement quality. While some of 

those surveyed were very firmly against the idea, this was met with a very high number of those 

who were open to user fees, for a number of different reasons. In terms of the correlations done, 

many correlations that were originally predicted to be strong and positive ended up showing little 

to no correlation, inciting that there was no strong relationship present between the variables 

tested in the specific correlation. Overall, one of the biggest conclusions was that patrons want 

better roads. Although this study was solely focused on interstate highways, many people 

emphasized just how poor road infrastructure in their specific towns has become as well. People 

are truly aware of how negative the situation has become regarding roadways and are not only 
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ready but willing to share their opinions and come up with a possible solution for lessening and 

hopefully eradicating many of the problems. 

 In looking back at the original research question, it does seem that it was answered.  

“What are the public perceptions of road pavement smoothness on Interstate 70: 

 a) Some people see I-70 and the KS Turnpike as being of the same quality. 

 b) The majority of people surveyed see road pavement as being at least moderately 

important. No one said that they felt it was “not at all important.” 

 c) Many patrons were relatively happy with the current level of upkeep on Kansas 

interstates. 

 d) Common complaints outside of the road smoothness itself were that there are not 

enough roadside amenities, there is constant construction on the Turnpike, etc. 

 

...how much are Kansas patrons interested in an increased effort in road pavement 

maintenance and upkeep for an additional user fee to alleviate these issues?”*

 e) A large majority of people would be willing to pay some type of additional user fee to 

increase the pavement smoothness and quality levels of I-70. 

 f) Many times, even out-of-state travelers were willing to pay the tolls, as they either 

have tolls in their home state, or view Kansas as having higher quality roads than surrounding 

states and wish others would take more initiative. *
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Hello! We are assisting Katherine Geist, a Regional and 
Community Planning master’s student at K-State, on surveys for 
her final project. She is currently conducting a survey to see what 

the public perception of road pavement smoothness on I-70 is. The 
survey results she is collecting are going to help shape the master’s 

degree project. All data will be anonymous and no addresses, 
names, or other person-specific information will be collected. If 

you are interested in viewing the results of the study, please contact 
her at the email provided below and she will send you the link to 

the project when it is finished. Thank you for your time and 
consideration! 

 

Katherine Geist | Kansas State University 
8.)?'2&-)<L_';.&1?/"; *

*

 
O12.-2*%2.:*)(2*3"11"9&4'*-).)2;24)*-2)*3"%)(*,$*)(2*QUH*
!";#1&.4/2*E33&/2*.4:*"41$*/"4)&472*9&)(*-7%D2$*&3*$"7*

74:2%-).4:*.4:*.'%22*)(.)` *
I understand this project is research, and that my 

participation is voluntary. I also understand that if I decide 
to participate in this study, I may withdraw my consent at 

any time, and stop participating at any time without 
explanation, penalty, or loss of benefits, or 

academic standing to which I may otherwise be entitled. 
 

0(2*3"11"9&4'*-).)2;24)*%21.)2-*"41$*)"*)(&-*-7%D2$`*
Furthermore, any information and/or data collected as a result of 

this survey will be used solely for the purpose of the 
aforementioned research project and WILL NOT be used in any 

future research. 
 



54 

+##24:&^*C*] *U7%D2$*

"#$%!&'()*+!,-&./0!1234! #!5!
 

&'()*+!6789!
&:;<=;(=>!18<?*<:!@5!A'*?:B8<?C!

D(;<EF>!G*9!D(;<EF!
"H!

"H!I8!+8'!E8<?*<:!:8!:;JB<K!:FB?!?'()*+L!@.FB?!M'*?:B8<!:8!N*!;<?9*(*=!N+!?'()*+8(O!BH!P;:(8<!
E8<?*<QQQ!4*?!"?!&*7*E:*=!

&:;<=;(=>!3;(:BEBP;<:!I*R8K(;PFBE?!@S!A'*?:B8<?C!
D78EJ>!T*<*(;7!"<:(8='E:B8<!@S!A'*?:B8<?C!
&:;<=;(=>!&R88:F"$%!#!D78EJ!@S!A'*?:B8<?C!

/RN*==*=I;:; !
&R88:F"$%!U!VWM>XXA"IYZX1F8BE*T(8'PX&*7*E:*=1F8BE*?[!

&:;<=;(=>!&R88:FB<!\.-! #!D78EJ!$!@Y!A'*?:B8<C!

/RN*==*=I;:; !
&R88:F\.-!U!VWM>XXA"ISSX1F8BE*T(8'PX&*7*E:*=1F8BE*?[!

&:;<=;(=>!3'N7BE!3*(E*P:B8<!#!.2]]^3!D78EJ!@5!A'*?:B8<?C!

/RN*==*=I;:; !
.2]]^3!U!VWM>XXA"IZ%X1F8BE*T(8'PX&*7*E:*=1F8BE*?[!

&:;<=;(=>!3'N7BE!3(*H*(*<E*?!H8(!3;+R*<:?!@5!A'*?:B8<?C!
&:;<=;(=>!_*FBE7*!@Z!A'*?:B8<?C!
&:;<=;(=>!`8'?*F87=!I*R8K(;PFBE?!@S!A'*?:B8<?C!

Page Break  
  



55 

!

&:;(:!8H!D78EJ>!18<?*<:!

 

SURVTITLE  

>=PI*U7%D2$ 

 

!

 

CONSENT Do you consent to taking this survey? 

(This question to be answered by surveyor; if patron consents to taking survey, present them with 

the consent card that you have been provided with.) 

o Yes  (1)  

o No  (2)  
 

/<=!8H!D78EJ>!18<?*<:!
!

&:;(:!8H!D78EJ>!3;(:BEBP;<:!I*R8K(;PFBE?!

 

GENDER What is your gender? 

(This question to be answered by surveyor.) 

o Male  (1)  

o Female  (2)  
 

!
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SLOC Where was this survey distributed?  

(This question to be answered by surveyor.) 

o Gas pumps  (1)  

o Outside near gas station entrance  (2)  

o Inside gas station  (3)  

o Food court  (4)  
 

!

 

Q37 What year were you born? 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" !
 

!"#$%&'(%)*+%',%!-./01%2,%3456%105.%70.0%1'-%8'.*9%:;%<===%

/<=!8H!D78EJ>!3;(:BEBP;<:!I*R8K(;PFBE?!
!

&:;(:!8H!D78EJ>!T*<*(;7!"<:(8='E:B8<!

!

 

ENTER Where did you enter I-70 today? 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" !
 

!
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P2 IF RESPONDENT ONLY TRAVELED ON TURNPIKE, SELECTING 'YES' ON THE 

NEXT QUESTION WILL END SURVEY. 

 

!

 

ONLYTPK Did you "41$ drive on the Turnpike today? (If your answer is yes, you will be sent to 

the end of the survey.)   

o Yes  (4)  

o No  (5)  
 

!"#$%&'(%)*+%',%!-./01%2,%>#+%1'-%'*?1%+.#/0%'*%640%&-.*$#"0%6'+519%@2,%1'-.%5*A70.%#A%10AB%1'-%7#??%80%A0*6%6'%640%0*+%
',CCC%;%D0A%

/<=!8H!D78EJ>!T*<*(;7!"<:(8='E:B8<!
!

&:;(:!8H!D78EJ>!&R88:F"$%!#!D78EJ!

 

P1 The focus of this survey is public perception of road pavement smoothness on Interstate 70. 

This includes the sections that are both tolled (i.e. Kansas Turnpike) and not tolled. Please 

consider your drive on I-70 today as you answer the following questions. 

 

 

 

!

Page Break  
 

P3 The following two questions will ask you to rate your experience of the road smoothness 

along I-70 on a scale from 0 (roughest) to 10 (smoothest) for your trip today. 

 

!

Page Break  
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SMOOTHi70 First, rate the roughness/smoothness of I-70 ,23"%2*$"7*'")*"4)"*)(2*07%4#&82. 

o 0  (0)  

o 1  (1)  

o 2  (2)  

o 3  (3)  

o 4  (4)  

o 5  (5)  

o 6  (6)  

o 7  (7)  

o 8  (8)  

o 9  (9)  

o 10  (10)  
 

/<=!8H!D78EJ>!&R88:F"$%!#!D78EJ!
!

&:;(:!8H!D78EJ>!&R88:FB<!\.-!#!D78EJ!$!

!
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SMOOTHKTA Now, rate the roughness/smoothness of I-70 "4*)(2*07%4#&82*"41$. 

o 0  (0)  

o 1  (1)  

o 2  (2)  

o 3  (3)  

o 4  (4)  

o 5  (5)  

o 6  (6)  

o 7  (7)  

o 8  (8)  

o 9  (9)  

o 10  (10)  
 

/<=!8H!D78EJ>!&R88:FB<!\.-!#!D78EJ!$!
!

&:;(:!8H!D78EJ>!3'N7BE!3*(E*P:B8<!#!.2]]^3!D78EJ!

>#A$?51%&4#A%E-0A6#'*(%

2,%!F''64G&H%:%IJ0(KKL#0?+K!F''642M=N%

 

TOLL1 Earlier, you gave the portion of I-70 that you drove on before the Turnpike a smoothness 

rating of ${e://Field/SmoothI70}. How much would you be willing to pay to bring that portion of 

I-70 up to ${e://Field/SmoothKTA}, your rating of the Turnpike (in $)? 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" !
 

!
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TOLLUP What is you%*&:2.1*%"7'(42--a-;"")(42--*%.)&4'*3"%*&4)2%-).)2- in Kansas? 

o 0  (0)  

o 1  (1)  

o 2  (2)  

o 3  (3)  

o 4  (4)  

o 5  (5)  

o 6  (6)  

o 7  (7)  

o 8  (8)  

o 9  (9)  

o 10  (10)  
 

/<=!8H!D78EJ>!3'N7BE!3*(E*P:B8<!#!.2]]^3!D78EJ!
!

&:;(:!8H!D78EJ>!3'N7BE!3(*H*(*<E*?!H8(!3;+R*<:?!

>#A$?51%&4#A%E-0A6#'*(%

2,%&OPPQR%:%IJ0(KKL#0?+K!F''642M=N%

H*+%&OPPQR%S;%IJ0(KKL#0?+K!F''64G&HN%

 

IDEALRATE Earlier, you gave the pavement smoothness of the Kansas Turnpike a rating of 

${e://Field/SmoothKTA}. If the pavement smoothness was increased to your ideal rating of 

${e://Field/TOLLUP}, how much would you be willing to pay (in $)? 

"""""""""""""""""" """""""""""""""""""""""""""""""""""""""""""""" ! !
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ROADQUAL How important is road smoothness to your driving experience? 

o Extremely important  (5)  

o Very important  (4)  

o Moderately important  (3)  

o Slightly important  (2)  

o Not at all important  (1)  
 

/<=!8H!D78EJ>!3'N7BE!3(*H*(*<E*?!H8(!3;+R*<:?!
!

&:;(:!8H!D78EJ>!_*FBE7*!

!

 

VEH What kind of vehicle brought you here today? 

o Car (sedan, hatchback, coupe)  (1)  

o SUV (crossover, medium & large SUV)  (2)  

o Minivan  (3)  

o Pick-Up Truck (small, medium, large)  (4)  

o Motorcycle / Moped  (5)  

o Other (please list)  (6) ________________________________________________ 
 

!

Page Break  
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VEHYEAR What model year is this vehicle? 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" !
 

 

!
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TRIPPURP What is the purpose of your trip on I-70 today? 

o Work/business  (1)  

o Personal (shopping, appointments, etc.)  (2)  

o Vacation  (3)  
 

 

!

Page Break  
 

 

I70DAYS Roughly how many days in the last year did you drive on I-70? 

(Do not count total trips - should ONLY include number of days) 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" !
 

/<=!8H!D78EJ>!_*FBE7*!
!

&:;(:!8H!D78EJ>!`8'?*F87=!I*R8K(;PFBE?!

HHSIZE How many people currently live in your household (including yourself)? 

"""""""""""""""""""""""""""""""""""" """""""""""""" """""""""""""" !

!
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P4 The next question is related to household income, which can be a sensitive topic. The tablet 

will be turned to you so that the answer is anonymous. If you prefer not to answer, please select 

the arrow in the bottom corner of the tablet to end the survey immediately. Otherwise, choose the 

option that reflects your overall household income. After you have selected, please tap the purple 

arrow in the bottom righthand corner to end the survey. 

 

!

 

HHINCOME What is your approximate yearly household income?  

(Turn tablet to user, ask them to enter income, then select arrow button to end survey. Results 

will not be seen by surveyor.) 

o Prefer not to respond  (1)  

o $10,000-$20,000  (8)  

o $21,000-$30,000  (9)  

o $31,000-$40,000  (10)  

o $41,000-$50,000  (11)  

o $51,000-$60,000  (12)  

o $61,000-$70,000  (13)  

o $71,000-$80,000  (14)  

o $81,000-$90,000  (15)  

o $91,000-$100,000  (16)  

o $101,000-$199,000  (17)  

o $200,000+  (18)  
 

/<=!8H!D78EJ>!`8'?*F87=!I*R8K(;PFBE?!
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