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EXECUTIVE SUMMARY 

The freight transportation system in the United States is one of the cornerstones of 
economic prosperity and heavily relies on efficient transport by road. Long term economic 
growth, as well as the nation’s dramatic shift to e-commerce, is expected to result in even 
greater demand for truck traffic transportation. The latest version of the Freight Analysis 
Framework (https://faf.ornl.gov/faf4) projects truck traffic in the US to increase by 30 
percent by tonnage and 60 percent by value by 2045 and account for 65percent of the 
total freight movements (both by tonnage and value).  

 
Whether needed for staging, pick-ups & deliveries or hours-of-service compliance, truck 
parking is a critical component of supply chain operations. However, there is a huge gap 
between the demand and supply of truck parking facilities in many states. Other limiting 
factors include limited road networks, municipal truck parking restrictions and declining 
infrastructure investments, all of which puts considerable constraints on a truck driver’s 
ability to deliver goods safely, legally and on-time. When inadequate parking exists, truck 
drivers are often forced to park in unauthorized and/or dangerous locations, creating new 
hazards for both the truck driver and motoring public. Recent research by the American 
Transportation Research Institute documents that truck drivers now need to sacrifice 
revenue drive-time to commence looking for truck parking, which could exacerbate both 
the truck driver shortage and entice drivers to later speed to make up for lost wages. To 
understand and ensure proper utilization rest area truck parking at specific periods of 
time, research was needed to understand utilization during different time periods and the 
factors associated with this utilization. Furthermore, research was needed to understand 
and quantify parking violations (e.g., parking on on- and -off ramps) and at the same time 
develop a methodology that would allow decision makers in identifying locations for new 
truck rest areas. 

 
This study extended the work done by Golias et al. (2017) and Cherry et al. (2017) who 
used truck GPS, direct observation, and survey data to evaluate the performance of truck 
parking in Tennessee. The scope of this research project was to collect and process truck, 
network, and rest area data; develop, distribute and collect, synthesize and analyze a 
truck parking survey; develop extrapolation factors and estimate truck parking utilization 
and violations (i.e., truck parking at on- and off-ramps); and develop and apply a 
methodology to identify existing locations that require capacity expansion and locations 
for new truck parking facilities in the state of Tennessee.  
 
The research also developed one desktop and two web-based tools (accessible from 
https://sites.google.com/view/res2019-16/home) that allows Tennessee Department of 
Transportation (TDOT) engineers and planners to perform additional data analysis, apply 
the methodology developed in this research, and develop presentation material that can 
be used to inform the public and decision makers. The tools developed allows for the 
estimation of multiple rest area performance measures including volume to capacity 
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ratios, parking duration and violation rates by time of day, day of week and season. The 
data, available through these tools, are of the base year 2018 (year the GPS truck data 
was available) and of projections for 2025, 2030 and 2035 assuming a 4 percent truck 
demand annual increase. 

 
Results from a combination of data analytics using truck GPS and count data, and a 
survey of the trucking industry, identified fifteen existing rest areas that would require 
capacity upgrades, and two segments of the interstate network (I-40 between Jackson 
and Nashville and I-75 north of Knoxville) that lack adequate truck parking capacity by 
2035 and could benefit from construction of new rest areas. Results of the data analysis 
and survey also revealed that a main issue with truck parking in Tennessee is the lack of 
preparation from the truckers and recommends that TDOT invests in technology to 
provide real time information on truck parking availability. The research team 
recommends that a larger study covering multiple neighboring states (AR, MS, AL KY, 
GA) and a longer time period of GPS data is performed to obtain more robust and reliable 
results and identify collaboration opportunities between the states. It is also 
recommended that further research is performed to include accident analysis (involving 
trucks or during presence of illegal parking), freight facility locations, commodity flows 
(disaggregate at zip code level), and trip types (long haul, short haul, drayage etc.). Such 
a study would be a major undertaking but the benefits for the State DOTs involved and 
the trucking industry would be significant.
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CHAPTER 1 INTRODUCTION 
 

The freight transportation system in the United States (U.S.) has one of the most valuable 
contributions to the nation’s economy and growth. Within the freight system, truck traffic is 
expected to increase by 45 percent by 2040. At the present time, trucks move more than 
70 percent of all freight by tonnage and 79.8 percent by value 
(www.trucking.org/article/ATA-American-Trucking-Trends-2017). Long-term economic 
growth, as well as our nation’s dramatic shift to e-commerce, is expected to result in even 
greater demand for truck transportation. Whether needed for staging, pick-ups and 
deliveries, or hours-of-service compliance, truck parking is a critical component of supply 
chain operations. However, in nearly every state in the US there is a gap between the 
demand and supply of truck parking facilities (mainly during the peak hour periods than can 
vary from location to location e.g., location in the vicinity of intermodal facilities and on 
interstates). Other factors that hinder truck parking include limited road networks, municipal 
truck parking restrictions, and declining infrastructure investments; all of which put 
considerable constraints on a truck driver’s ability to deliver goods safely, reliably, cost-
effectively, legally, and on-time. When truck parking is inadequate, truck drivers are often 
forced to park in unauthorized or dangerous locations, creating new hazards for both the 
truck driver and public. When this happens, truck drivers may be ticketed by enforcement 
or sent down the road fatigued and in violation of federal law. Moreover, truck parking has 
been indicated as the most influential factor for route selection decisions. 

 
According to the Federal Motor Carrier Safety Administration (FMCSA), truck drivers can 
be on duty for 14 hours, of which they can drive for 11 hours. After driving for 11 hours, 
drivers must have some combination of 10 hours of rest until they can drive again. 
Furthermore, the current FMCSA hours of service rule require truck drivers to take a 30-
minute break only after 8 hours driving without a 30-minute break. As noted, there is a 
negative economic impact to the truck parking shortage. Recent research by The American 
Transportation Research Institute (ATRI) documents that truck drivers now need to sacrifice 
revenue drive-time to commence looking for truck parking, which could exacerbate both the 
truck driver shortage and entice drivers to later speed to make up for lost wages. 

 
Truck parking availability is a challenging problem associated with routing, delivery 
requirements and accommodating rest periods. The objectives of this research are to 
provide the Tennessee Department of Transportation (TDOT) with guidance on truck 
parking issues and opportunities, by identifying parking needs (i.e., addition of capacity 
and/or construction of new facilities); developing truck parking violation rates (i.e., truck 
parking at on- and off-ramps) and developing and applying a methodology to identify 
candidate locations for new truck parking facilities in the state of Tennessee. This study 
extends the work done by Golias et al. (2017) and Cherry et al. (2017) who used truck 
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Global Positioning System (GPS), direct observation, and survey data to evaluate the 
performance of truck parking in the state.  

 
Definitions 

Many terms are used within the truck parking topic. For the remainder of this report 
the following definitions are used: 

• Rest area: Public or private facility with specific design for truck parking and 
amenities for the drivers.  

• Capacity: Number of authorized truck parking spaces in a specific rest area. 
• Parking Demand: Number of trucks parked at a specific rest area per time unit 

(e.g., hour or day). 
• Utilization: Percentage of trucks parked in a specific parking space at a rest area 

for a predefined period (e.g., hour, day). 
• Duration: Time period a truck occupies a specific parking space at a rest area. 
• Peak Hours: Hours in a day that rest areas exhibit the highest utilization rates. 
• Violation: A truck is parked in a non-designated area (e.g., entrance lane (on-

ramp) or exit lane (off-ramp) of a highway interchange). 
• Expansion or Expansion Factor: Multiplier to convert sample of GPS data into 

the actual population. 
 

 
Organization of Report 

 
The remainder of the report is structured as follows. Chapter 2 provides a brief overview of 
existing literature relevant to the scope of the project. Chapter 3 presents and discusses the 
findings from a survey of the trucking industry. Chapter 4 describes the datasets used in 
this study. Chapter 5 is dedicated to the expansion factor, utilization rates, and truck parking 
violation rates estimation. In Chapter 6, the methodology for determining existing rest areas 
capacity expansion needs and identifying candidate locations for new rest areas is 
presented along with the results of the application of the methodology in Tennessee. Finally, 
in Chapter 7, conclusions, recommendations, and future research opportunities are 
discussed.   
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CHAPTER 2 LITERATURE REVIEW 
 

In this section, the relevant literature on truck parking utilization rates, violations, and models 
developed to identify candidate locations for new rest areas is summarized. Lack of 
available truck parking has become a serious concern for truck drivers, motor carriers, truck 
facility operators and public. Seeking to comply with the Hours of Service (HOS) rules, truck 
drivers may be forced to park in undesignated and, in many scenarios, unsafe locations. 
While truck parking appears to only be ranked as the fifth (5th) critical issue among all 
industry stakeholders, based on a recent report, “Critical Issues in the Trucking Industry” 
(ATRI, 2018) (1), the truck parking issue ranked 2nd overall among truck drivers for two 
consecutive years. To improve truck parking in strategic locations many state-level studies 
have been conducted.  

In 2017, the North Carolina’s Department of Transportation evaluated the optimal way to 
invest public and private sector transportation resources targeted for truck parking. The 
study identified real-time technologies for monitoring parking utilization and estimated the 
financial requirements for converting existing rest areas, weigh stations and other properties 
to truck parking, among other outcomes (2). Other well recognized truck parking initiatives 
include the North Central Texas Council of Governments (3) and the Virginia Department 
of Transportation (4), both of which evaluated the frequency of truck parking along 
interchange ramps, rest areas, and welcome centers along key freight corridors to 
determine where additional temporary and overnight truck parking is needed. The North 
Jersey Transportation Planning Authority (NJTPA), in two different reports in 2008 (5) and 
2009 (6), researched a series of truck parking issues and strategies including development 
of an inventory of truck parking facilities, truck parking demand models, and parking 
adequacy ranking based on a 2002 Federal Highway Administration (FHWA ) methodology. 
One of the key findings of these reports was that the truck parking demand is skewed toward 
overnight periods and, as demand increases, truck drivers must cease revenue trips earlier 
in the day to ensure that parking spaces are available. The result is that many truck parking 
facilities are now filled beyond capacity by early evening hours. A Mid-America Freight 
Coalition (MAFC) study in 2017 (7) concluded that in most large metro areas there are 
affordable and accessible parcels that could be utilized for truck parking; for instance, 
developing truck parking facilities near city centers, or in close proximity to freight 
generators, could benefit both truck parking and on-time delivery. Criteria used by the 
Miami-Cade MPO (8) for evaluating candidate locations for truck parking included 
neighborhood impacts, distance to freeways, site visibility from freeway, freeway truck 
percentages, facility accessibility, future truck volumes, and cost.  

In 2015, the Kansas Department of Transportation (KDOT) in association with Kansas 
Turnpike Authority (KTA) evaluated factors that can affect truck parking decision-making 
such as physical obstructions and barriers, regulations, and parking policies (9). The FHWA 
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conducted an activity report in 2016, in which they suggested solutions to parking capacity, 
technology and data supporting truck parking, transportation funding and new policies and 
programs that state, regional and local governments should consider to address the truck 
parking problem (10). Also, to help drivers make informed parking-related decisions, eight 
states within the Mid America Association of State Transportation Officials (MAASTO) 
region have developed a regional Truck Parking Information Management System (TPIMS) 
(11). The FHWA in 2002 released a comprehensive study (12) which described a 
methodology that can be applied where shortages in truck parking exist. This methodology 
contained four steps: 1) estimates of parking demand over roadway segments were 
developed using a modeling approach; 2) estimates of parking supply were gathered for 
each segment using available data sources; 3) a summary of the supply and demand for 
each roadway segment was provided to partners for review, verification, and comment; and 
4) a final calibration of the model was completed, and the calibrated model was used to 
evaluate shortages. Srivastava et al. (2012) (13) used location clustering and cluster 
ranking to identify the areas, in which truck parking shortages have been experienced by 
truckers and to determine which areas required immediate relief. The analysis included a 
discrete ranking process that considered frequency and severity for prioritizing locations 
regarding investment in improving parking. Among several alternative methods, the nearest 
neighbor hierarchical clustering was found to be the most appropriate. Clusters generated 
by this process were then ranked in order to decide the priority for capacity expansion. 

As previously mentioned, parking demand estimation or prediction along major freight 
corridors is essential when addressing truck parking issues. Over the years, various models 
and tools have been developed to tackle different aspects of truck parking. According to 
Gingerich, Maoh, and Anderson (2015) (14) obtaining freight data for route choice modeling 
is difficult, and most of the existing studies rely on surveys.  

FHWA developed a methodology to predict parking demand using peak daily truck volumes, 
average truck travel time, and short-haul and long-haul truck-hours of travel. (15). Garber 
et al. (16) in a study on I-81 in Virginia introduced the number and percentage of trucks in 
the traffic stream, the distance from the interstate to the truck stop, and the amenities 
provided at truck stops as main factors that can affect the demand for commercial heavy 
truck parking. Garber (17) in another research study, prepared for the Virginia 
Transportation Research Council, in order to analyze deficiency and truck parking demand 
estimation, assumed that the future demand was the total of the maximum accumulation for 
the year obtained from their model, the predicted illegal parking, and the predicted legal 
parking at the rest areas. The Ohio Department of Transportation developed a LOTUS 1-2-
3 spreadsheet (micro-level model) that utilized the variation in traffic volume with time and 
parking demand duration distribution tables to develop a daily accumulation of trucks for a 
given rest area (18). The spreadsheet could use three traffic levels: one-way ADT, one-way 
ADT with overall percentage of trucks, and one-way volume of total traffic with volume of 
trucks from each 24 one-hour periods. The results produced by the spreadsheet were 
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similar to those obtained from observations. The Transportation and Mobility Planning 
Division of the Virginia Department of Transportation (VDOT) (17) updated a macroscopic 
corridor-level parking demand model, originally developed by the Minnesota Department of 
Transportation. The model was later recommended by the American Association of State 
and Transportation Officials (AASHTO) for use in estimating required truck parking spaces 
in developing statewide rest areas. Later, the Minnesota Department of Transportation in 
collaboration with the Virginia Department of Transportation updated that model in order to 
take under consideration the impact of non-traffic factors such as location, food facilities, 
lighting, and parking spaces available at nearby truck stops, which were previously not 
included. Haque et al. (2017) (19) developed econometric models using GPS data to predict 
truck parking utilization at rest areas to improve truck parking management. They also 
developed generalized ordered response probit (GORP) models to identify the factors which 
have affected the truck parking utilization. Regression models have also been used to 
estimate and predict truck parking on interstates (Golias et al. 2012) (20). Factors, such as 
percentage of trucks, total truck volume, distance to nearest truck stop, parking duration, 
etc,. have been used to develop models able to estimate future demand. The results 
showed that excess demand will continue to increase unless truck parking capacity is 
expanded, or new facilities are built.  

Identifying candidate locations for truck parking could be a proven vital solution to increase 
supply and satisfy the increasing demand. The Atlanta Regional Commission in 2018 used 
GPS data for analyzing truck parking and the FHWA in 2002, developed a truck parking 
supply and demand model for the base year of 2012 and future year of 2045 for both public 
and private parking. They also used truck GPS data to assess the truck parking utilization 
in different corridors across the region (21). Also, ATRI in its second Technical Memo 
reported in 2017 (22) used GPS data collected from Minnesota trucks to evaluate truck 
parking supply and demand through a GIS analysis. In this scenario study, the researchers 
estimated the total number of trucks in each location, by applying an expansion factor that 
expanded their GPS sample to represent 100 percent of trucks at rest area counts in hourly 
bin counts. The data analysis provides guidance on where truck parking investments are 
most needed based on utilization of existing truck parking facilities. Another way to identify 
candidate locations near major transportation corridors is using the FISHF Model (Marlin 
Engineering, Inc. (2010) (23) to estimate demand for short-haul and long-haul trips. The 
Center for Advanced Infrastructure and Transportation (CAIT) (24) at Rutgers University did 
this through the creation of a comprehensive cost-benefit analysis (CBA) based 
methodological framework, which attempted to evaluate current truck parking and identify 
criteria which are effective at the local and site levels for potential locations to develop or 
expand truck parking in New Jersey. The demand analysis was conducted in three steps: 
first, truck volumes per day were calculated; second, the parking inventory of public rest 
areas and private truck stops for this segment were obtained; and in the final step, the truck 
parking demand estimation formulas were applied to estimate the parking demand for each 
analysis segment.  
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Count and survey data have been used to determine and predict truck parking demand and 
supply characteristics. Surveys of truck drivers and truck stop owners have been proved 
useful to generate statistics associated with the truck parking situation in several states (16); 
(25). Anderson et al. (26) collected data through a truck driver survey in the Pacific 
Northwest, regarding their experiences related to the availability of safe and adequate 
parking. The research then utilized a binary model to evaluate how different factors can 
impact the likelihood of finding safe and adequate parking from the perspective of the driver. 
In their model, only 11 of the 134 indicator variables documented, were found statistically 
significant that could affect the probability that a driver will experience issues finding safe 
and adequate parking. The research results illustrated that drivers of less-than-truckload 
(LTL) shipments, weekend shipments, and older drivers have significantly fewer challenges 
finding appropriate parking. ATRI, in its first Memo related to Managing Critical Truck 
Parking (27), prepared and presented driver surveys online and at the Mid-America 
Trucking Show (MATS). More than 1400 survey responses were analyzed on questions of 
a variety of truck parking issues, including who should be responsible for truck parking fees 
and what is the business model for “reservation-for-free” systems.  

Adams et al. (28) systematically examined truck parking issues and recommended low cost 
solutions. The researchers also developed a GIS online survey instrument to collect 
information from remote participants. Therefore, the survey was conducted continuously 
throughout the study period via the internet. The study concluded that fatigued truck drivers 
are unable to find parking due to HOS regulations; therefore, increasing parking demand at 
night and exacerbating congested parking facilities. The Washington Department of 
Transportation (29) sought a better understanding of the lack of truck parking across the 
state and prepared another report in 2016 which focused on online surveys, roundtable 
discussions, and one-on-one interviews to identify issues related to truck parking. The 
report analyzed data to identify key corridors and locations with the largest number of truck 
parking capacity issues and identified locations for expanding parking at key locations. 
FHWA (30) assessed truck parking needs and preferences, by conducting a survey to 
determine how truck drivers plan for and address their parking needs; how truck drivers 
select when, where, and at which facilities they park; and what truck drivers think of the 
adequacy of current parking facilities. More than 2,000 truck drivers from all over the United 
States and Canada participated in the survey, and responses were collected from both long-
haul and short-haul drivers at private truck stops through site visits and mail-out 
distributions. In 2016, ATRI (31), to address the truck parking shortage, concluded a study 
of 325 truck drivers, who completed a diary representing a total of 2035 days of truck parking 
activity and 4763 unique stops. From the data collected, a table displaying driver estimates 
of miles driven by region was established. Drivers were also asked for any additional 
thoughts they have on parking-related issues including desired amenities, parking 
purposes, and desired improvements. Girom-Valderama et al. (32) conducted a survey 
about safe truck parking on Pactrans interstate corridors. Data was collected, and results 
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revealed he main reason for parking at a truck stop is to wait to meet a specific delivery 
window or locating another load to pick up.  

Truck parking shortages lead truck drivers to either keep driving without rest, which 
increases the risk of accidents or park at undesignated areas, such as the shoulders along 
the on- and off-ramps of rest areas and other interchange ramps (33). Chatterjee et al. 
conducted an extensive survey of truck volumes and utilization at all public rest areas in 
Tennessee to understand the usage characteristics of truck parking in public rest areas at 
night and to assess the nature and magnitude of the problem (34). Recently, the Texas 
Department of Transportation published a study that includes truck parking utilization 
analysis for the State of Texas and a methodology to identify locations for new rest areas 
based on parking demand, truck related collision patterns, and freight significance (35). To 
understand and ensure proper utilization of truck parking at rest areas at specific periods of 
time, research is needed to understand utilization during different time periods and the 
factors associated with this utilization. Furthermore, research is needed to understand and 
quantify parking violations (e.g., parking on on- and off- ramps). At the same time, develop 
a methodology that would assist decision makers in identifying locations for new or 
expanded truck parking locations. Truck parking adequacy is a real, multi-challenging 
problem associated with routing, delivery requirements, and accommodating rest periods.  
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CHAPTER 3 SURVEY 
This section presents the results from a survey conducted by the research team to support 
the goals and objectives of the project. The main purpose for conducting this survey was to 
gather information on truck parking from the trucking industry professionals on their level of 
satisfaction of truck rest areas (public and private) and on their experience, as well as, their 
input on possible improvements or current drawbacks of available truck parking supply. The 
survey instrument is available in Appendix A on page 33. 481 drivers participated in the 
survey, with 311 of them completing it in its entirety. For the survey analysis, only completed 
responses were taken into consideration. Figures 3-1 to 3-12 present a summary of the 
survey responses (also available through the online tool accessed from here: 
https://sites.google.com/view/res2019-16/home. 

 
Some general observations and patterns identified are as follows: 

• Over 60 percent were over the age of 45 (Figure 3-1), 80 percent were male, and 10 
percent preferred not to answer (Figure 3-2).  

• More than half of the participating drivers are employee drivers (Figure 3-3). 
• More than 30 percent of the participants look for available parking in Tennessee 2 to 

4 times a week (Figure 3-4). 
• Almost half of the participants do not plan a time for selecting/finding a parking 

location. They prefer instead to find the nearest parking within the HOS limit and 
drive until they find parking (Figure 3-5). 

• The most used truck parking application by the drivers is Trucker Path (Figure 3-6) 
with 50 percent of those responding “Other” not using any application. 

• Only 17 percent plan their parking location before their shift starts (Figure 3-7). 
• Almost half of the participants spend between 30 minutes and 1 hour to find parking 

(Figure 3-8)-Note that this time is used in section 6. 
• It is almost equally difficult to find parking in both public and private rest areas. A very 

alarming and troubling response is that almost 51 percent of participants reported 
that they occasionally and/or often park in unsafe locations (Figure 3-9). 

• Shippers/receivers in Tennessee rarely allow on-site parking outside of appointment 
hours while (un)loading delays often exceed 1 hour (Figure 3-9). 

• Almost 40 percent of the participants change their route selection due to parking 
challenges in Tennessee (Figure 3-9). 

• 50 percent of the participants strongly disagree or disagree that truck parking supply 
in Tennessee can satisfy the mandatory HOS breaks (Figure 3-10).  

• Around 30 percent of participants indicated that it is difficult to find parking while 
waiting to make a scheduled delivery (Figure 3-10) although this is not a problem 
that should concern TDOT but rather the individual municipalities, cities, and MPOs.  

• Compared to neighboring states, parking capacity in Tennessee does not seem to 
be performing any better or worse with the majority (55 percent) of participants being 
neutral, or agreeing/strongly agreeing that Tennessee is as easy to find parking, and 

https://sites.google.com/view/res2019-16/home
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with only 37 percent strongly disagreeing/disagreeing.  
  

Responses from the survey do not match the results from the data analysis that showed 
that truck parking capacity is available in Tennessee within 30 to 60 minutes of driving 
from any location on the interstate system. In addition, responses to the survey questions 
seem to contradict each other. For example, even though participants indicated that they 
can find parking within 30 to 60 minutes of their HOS break, only 24 percent responded 
that they can find parking to meet HOS break requirement. It may be the case that 
investment in information technology to assist truckers better plan for their parking needs 
would have a higher return on investment than capital spending for new parking facilities.  

 
 

 
Figure 3-1 Participants’ age groups 

 



 

10 

 
Figure 3-2 Participants’ gender 
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Figure 3-3 Participants’ employment status 
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Figure 3-4 Frequency of parking in Tennessee 

 

  
Figure 3-5 How truck drivers plan to find parking 
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Figure 3-6 Which truck parking application do truck drivers use 

 

  
Figure 3-7 How far in advance do truck drivers plan their parking location 
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Figure 3-8 How long does it take to find truck parking in Tennessee? 

 

  
Figure 3-9 How often do you experience the following in Tennessee? (Part A) 
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Figure 3-9 How often do you experience the following in Tennessee? (Part B) 

 

 
Figure 3-10 Indicate how easy it is to find truck parking in Tennessee in the 
following scenarios. 
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CHAPTER 4 DATA COLLECTION AND PROCESS 
 

In this section, we briefly discuss the data used in this project. These datasets included 
observed and/or estimated truck flows (either from GPS, truck counts, and the Enhanced 
Tennessee Roadway Information Management System (ETRIMS) database), a detailed 
roadway network, and the locations of the public and private truck parking facilities in 
Tennessee. Next, we provide a brief description and descriptive statistics of the available 
datasets used in this project. 

Data set description 
ATRI truck GPS data: ATRI provided the University of Memphis team with aggregated and 
anonymized truck GPS data with speed less or equal 25 mph for the first two weeks of 
March, May, and October 2018 and the last two weeks of July 2018. In order to assess 
trucks that are parked or in the process of finding truck parking, ATRI limited the data to 
trucks at or below 25 MPH; this eliminates a substantial amount of GPS data “noise” – by 
ensuring that the trucks are indeed involved in truck parking activities. Additionally, ATRI 
provided aggregated and anonymized truck GPS data for the first two weeks of October 
with no speed limitations to be used in the estimation of the expansion factors. For each 
GPS point, the set contains the truck ID, a timestamp (without time zone), the longitude and 
latitude, and instantaneous vehicle speed. To prepare the data to be used in the remaining 
tasks, timestamp was adjusted to local Tennessee time zones. A summary of the data 
received is shown in table 4-1. 

Table 4-1 GPS Data Summary 

Year 2018 

Month 

# of 
pings  

(in 
millions) 

# of 
unique trucks 

% of unique 

trucks in 
dataset 

March ~123.6 ~152K ~0.12% 

May ~124.6 ~146K ~0.12% 

July ~133.5 ~145K ~0.11% 

October ~113.7 ~136K ~0.12% 

October No Speed 
Limit 

~171.4 ~140K ~0.08% 
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ETRIMS network with AADT: This dataset was acquired from the ETRIMS website. 
It contains the Tennessee road network and AADT (Average Annual Daily Traffic) with 
truck percentages for 2018. 

Hourly truck volumes: This data set was provided by TDOT and contained hourly 
and daily truck volumes from truck count stations in Tennessee.  

Public and Private rest areas: A total of 47 public and 112 private rest areas were 
identified in Tennessee (Figure 4-1). For the public rest areas three types of polygons 
were created to capture the parking area, the off-, and the on-ramps (Figure 4-2). Polygon 
sizes were approximately scaled to the rest area as revealed by the base map of ArcGIS. 

 

 

Figure 4-1 Public and Private truck rest areas in Tennessee 
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Figure 4-2 Rest area spatial polygon with sample GPS data example 
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CHAPTER 5 EXPANSION FACTORS, TRUCK PARKING 
UTILIZATION AND VIOLATIONS 

 
In this section of the report, we present the methodology used to calculate expansion factors 
and a discussion of truck parking and violation results. Various performance measures are 
presented including volume to capacity ratios and violation rates by time of the day, day of 
the week, and hour of the day. Truck GPS data used in this project accounts for a sample 
of the total truck population so the team developed expansion factors associated with truck 
counts and truck count/flow data to expand the GPS sample to estimate the actual number 
of trucks at the rest areas and ramps.  

Expansion Factors 
Expansion factors were developed using TDOT count station data and ETRIMS truck flows. 
The former data provided hourly counts and thus hourly expansion factors (in addition to 
daily) were estimated. To estimate the expansion factors, GPS based truck flows were 
estimated using a 100-ft buffer around each link where a count station was available and 
for each link on the ETRIMS network in a one-mile radius around each public and private 
rest area. The expansion factors were then estimated as the ratio of the observed (i.e., 
count and ETRIMS flows) to the GPS based flows (i.e., ATRI data). Results showed that 
the count station expansion factors followed a log-normal distribution with a mean of 2.1 
and standard deviation of 0.924. In other words, on average, ATRI data represents half the 
truck population. The ETRIMS count based expansion factors were not consistent, with 
considerably high mean and standard deviation, so they were discarded and not used in 
the remainder of this study.  

 
Truck Parking Utilization and Violation Rates Methodology 
In this section, we present the methodology used to determine the number of trucks parked 
at public and private rest areas and on- and off-ramps. The two major steps for this 
procedure are as follows:  

Step 1: Truck GPS data from ATRI were imported into PostgreSQL and processed 
for all the rest areas. The dataset was filtered and only GPS points inside rest area polygons 
were considered. Each row of data (i.e., each GPS ping) contains the unique truck ID, 
latitude, longitude, speed, heading, and a time stamp. All time stamps where converted to 
the local time zone. Unique trucks were then projected and intersected with the rest area 
and ramp polygons to determine the various truck parking performance measures 
(discussed later in this report). 

Step 2: The truck GPS dataset developed from Step 1 was further processed to 
account for the fact that trucks do not transmit GPS data when their engines are shut down 
or off. To accomplish that, we examined each truck individually. For every entrance of each 
truck in a rest area, we followed the truck’s GPS footprint until we found the next ping after 
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they turned off their engines. If the time difference between two pings (no-ping issue) was 
more than 24 hours and the vehicle appeared in the same parking location, we assumed 
that the vehicle was not present in that location between the two pings. Obviously, the value 
of this parameter will affect the results from the analysis. Although some drivers who have 
reached the 70 hours per week limit may rest for more than 24 hours, that percentage is 
rather small, and results will not be affected by this assumption. Furthermore, the 
percentage of observations exhibiting this issue where less than 3 percent of the total 
population, which further reduces the effects on accuracy of the estimates. In addition to 
the no-ping issue, a truck observed in a facility for less than 15 minutes was not considered 
as occupying a parking space. Since the rest area utilization time unit was in hours, a truck 
that entered or left the rest area in the first or last 15 minutes of an hour was not considered 
as occupying a parking space for that hour.  

Truck Parking Utilization and Violation Rates Results 
Results for public and private parking utilization rates are shown in Figure 5-1 through 
Figure 5-19. Some general observations and patterns observed are as follows: 

• The maximum and average numbers of trucks parked in public and private rest 
areas are significantly larger between 9 PM and 5 AM (Figure 5-1, Figure 5-2, 
Figure 5-5, Figure 5-6). Hence the use of these hours as peak hours for truck 
parking. 

• The maximum and average utilization in public and private rest areas are 
significantly larger between 9 PM and 5 AM (Figure 5-3, Figure 5-4, Figure 5-7, 
Figure 5-8) 

• There is a significant increase in duration of the average parking stop, when 
parking starts between 3 PM and 11 PM for both public and private rest areas, as 
well as ramps (Figure 5-11, Figure 5-13, and Figure 5-15). That is to be expected 
as most drivers stop for the night. 

• Violation rates at the on- and off ramps at rest areas in Tennessee vary slightly by 
the month, day of week, time of day, and location (Figure 5-16 and Figure 5-17) 
with an average of 7.1 percent and 3.7 percent for the on- and off ramps 
respectively and a maximum of 19 percent (each) and 32 percent total (which is 
rather significant). Although the maximum violation rates seem high the maximum 
number of trucks parked at ramps was equal to 6. 

• Ramp parking (Figure 5-9) does not fluctuate by Time of Day (TOD) or month with 
a maximum of 6 and an average of less than 1.5 trucks parked simultaneously at a 
ramp. The same can be observed (Figure 5-18 and Figure 5-19) for parking 
violation percentages (i.e., the maximum and average percentage of trucks parked 
at the public rest areas and at their corresponding on and off ramps do not fluctuate 
by TOD). 

• The average parking duration on ramps (Figure 5-15) is within the same range as 
with public and private rest areas with a mean of 3.5 hours and a STD of 4 hours 
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(for public and private rest areas the mean and STD are 3.37/4.39 hours and 
4.54/5.55 hours respectively). 

 

The research team developed a desktop and a web-based data analytics tool using 
Power BI (www.powerbi.microsoft.com). The desktop and web-based tools can be 
downloaded/accessed from https://sites.google.com/view/res2019-16/home. 

  

http://www.powerbi.microsoft.com/
https://sites.google.com/view/res2019-16/home
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Figure 5-1 Maximum number of trucks by hour and location (public rest areas) 

 

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection?pbi_source=PowerPoint
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Figure 5-2 Average number of trucks by hour and location (public rest areas) 

 

 
Figure 5-3 Maximum utilization by hour and location (public rest areas) 

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection7d48fe956865143b1a71?pbi_source=PowerPoint
https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection162f04b36924c5d62707?pbi_source=PowerPoint
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Figure 5-4 Average utilization by hour and location (public rest areas) 

 

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSectionf306d755e2050b81ec58?pbi_source=PowerPoint
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Figure 5-5 Maximum number of trucks by hour and month (private rest areas) 

 
 

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSectioncc26fcf5493308066dc7?pbi_source=PowerPoint
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Figure 5-6 Average number of trucks by hour and month (private rest areas) 

 
Figure 5-7 Maximum utilization by hour and month (private rest areas) 

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection08a394ac5a56c09b4a18?pbi_source=PowerPoint
https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSectionfd43a1d0004843a5667e?pbi_source=PowerPoint
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Figure 5-8 Average utilization by hour and month (private rest areas) 

 
Figure 5-9 Maximum number of trucks by hour and month (all ramps in Tennessee) 

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection0565f7a6972e1ca425a9?pbi_source=PowerPoint
https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection4b4ad5a5f2fee34af499?pbi_source=PowerPoint
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Figure 5-10 Maximum parking duration by start hour and location (public rest areas) 

 

Figure 5-11 Average parking duration by start hour and location (public rest areas) 

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection28b9c843844e8dd613ed?pbi_source=PowerPoint
https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSectionbf34f1c907530025010a?pbi_source=PowerPoint
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Figure 5-12 Maximum parking duration by start hour and month (private rest areas) 

 

Figure 5-13 Average parking duration by start hour and month (private rest areas) 

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection49714e9fdcaee0d79026?pbi_source=PowerPoint
https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSectionfa6e94e403a3d949692d?pbi_source=PowerPoint
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Figure 5-14 Maximum parking duration by start hour and month (all ramps in Tennessee) 

 
Figure 5-15 Average parking duration by start hour and month (all ramps in Tennessee)  

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection0b7ffe204e217733b020?pbi_source=PowerPoint
https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection6e3963474e3806587a7b?pbi_source=PowerPoint


 

31 

 
Figure 5-16 Maximum parking violations by month (public rest areas) 

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection40e147ca09e77d44b402?pbi_source=PowerPoint
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Figure 5-17 Average parking violations by month (public rest areas) 

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection15ee30a5e0070bc2b307?pbi_source=PowerPoint
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Figure 5-18 Maximum parking violations by TOD (public rest areas) 

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection01e11a79c8d3c41c8245?pbi_source=PowerPoint
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 Figure 5-19 Average parking violations by TOD (public rest areas) 

 

https://app.powerbi.com/groups/me/reports/a9972842-99f9-4756-96c2-aa40bdf5002b/ReportSection42493309ce828c451cb2?pbi_source=PowerPoint
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CHAPTER 6 NEW TRUCK REST AREAS AND EXPANSION OF 
EXISTING FACILITIES 

 

In this section of the report, we present the methodology developed and applied for selecting 
new or enhancing capacity of existing truck rest areas in the state of Tennessee. Truck GPS 
data, truck link flows, and existing rest area utilization rates were utilized to develop various 
performance measures that can be used to identify locations that need capacity 
improvement. The following performance measures were estimated for each rest area and 
used as performance indicators for selecting a rest area as a potential candidate for 
expansion. In the parenthesis is the corresponding column name of each performance 
measure in the online and desktop data analytics tools. In this research, the median capacity 
utilization in year 2035, assuming a 4 percent annual increase for truck parking demand 
from 2018, was considered and represents an average to worst case scenario. 

 
• Average utilization (Ave Util): average utilization by hour. 
• Expanded average utilization (Ave Util with EF): average utilization multiplied by 

the mean expansion factor. 
• Expanded average utilization 2 STD (Ave Util with EF_2STD): expanded average 

utilization (using the mean plus two STD of the expansion factor). 
• Median utilization (Median Util): median utilization by hour. 
• Expanded median utilization (Median Util with EF): expanded median utilization 

(using the mean expansion factor). 
• Expanded median utilization 2 STD (Median Util with EF_2STD): expanded 

median utilization (using the mean plus two STD of the expansion factor). 
• Average utilization peak hours (Ave Uti PH): average utilization during each rest 

area’s peak hours. 
• Expanded average utilization peak hours (Ave Uti PH with EF): expanded 

average utilization for peak hours (using the mean expansion factor). 
• Expanded average utilization peak hours 2 STD (Ave Uti PH with EF_2STD): 

expanded average utilization for peak hours (using the mean plus two STD of the 
expansion factor). 

• Hours of max utilization hour (Hours of Max Util): number of hours with maximum 
utilization. 

• Max utilization DOW (Max Util DOW): day of week with maximum utilization. 
• Max utilization DOM (Max Util DOM): day of month with maximum utilization. 
• Max utilization Month (Max Util Month): month of maximum utilization. 
• Time over median utilization (Time Over Median Util): percentage of time that a 

rest area operates over the median utilization. 
• Time over 50 percent utilization (Time Over 50 percent Util): percentage of time 
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that a rest area operates over 50 percent of its average utilization. 
• Time over 75 percent utilization (Time Over 75 percent Util): percentage of time 

that a rest area operates over 75 percent average utilization. 
 
A desktop and web-based tool was developed (Figure 6-1 shows a screenshot of the first 
page of the online tool), to allow TDOT engineers and planners to modify what is deemed 
as acceptable values for any of the performance measures to identify rest areas that may 
require additional capacity. With these tools, the user can perform capacity and parking 
violation analysis using any of the performance measures presented. 

 
Existing Truck Rest Areas Capacity Expansion 
The research team recommends that expanding capacity for public rest areas with more 
than 70 percent median utilization in 2035 (assuming a 4 percent annual increase) should 
provide adequate truck parking supply in Tennessee. Table 6-1 lists existing public facilities 
that meet this requirement along with information on area availability for expansion, existing 
amenities, and proximity to private rest areas. The research team would also recommend 
development of new parking facilities at locations with an existing rest area exists in one 
direction only (shown in Table 6-2). Note that, truck turnout locations have not been included 
as candidates for capacity expansion as they would include additional cost for amenities 
(e.g., restrooms, vending machines, tables etc.) and reduce the already limited land 
availability for truck parking. 
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Figure 6-1 Web-based tool for capacity expansion and parking violation analysis
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Table 6-1 Candidate public rest areas for expansion based on 2035 projections 

ID Location Current 
Capacity 

Median Util. 
(2035) Area Amenitie

s 
Private parking in proximity with available 
capacity 

3 RA EB I-40 MM73 10 123% Positive Yes 
No 

4 RA WB I-40 MM73 10 123% Positive Yes 

7 RA EB I-40 MM130 10 82% Positive Yes 
No 

8 RA WB I-40 MM130 10 82% Positive Yes 

9 RA EB I-40 MM170 13 95% Positive Yes 
No 

10 RA WB I-40 MM170 13 95% Positive Yes 

11 WC EB I-24 MM 0.5 23 71% Positive Yes 
No 

12 WC WB I-24 MM 0.5 31 106% Positive Yes 

16 WC SB I-65 MM121 15 109% Neutral Yes 
ID: 24, Capacity: 20, MU: 21% 

17 WC NB I-65 MM121 21 98% Neutral Yes 

25 WC WB I-24 MM160 12 102% Neutral Yes No 

26 WC EB I-24 MM172 16 77% Neutral Yes No 

41 RA WB I-40 MM426 19 108% Negative Yes No 

46 WC WB I-40 MM267 15 82% Positive Yes No 

47 WC EB I-40 MM267 15 82% Positive Yes No 

RA: Rest Area, WC: Welcome Center, TO: Turnout, MU: Median Utilization in 2035 
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Table 6-2 Locations for new facilities (location where a rest area exists in only one direction) 
ID Description of Existing Facility Proposed Location for New Facility 
2 REST AREA NB I-155 MM9 REST AREA SB I-155 MM9 
40 REST AREA I-40-WB/I-81-SB REST AREA I-40-EB/I-81-NB 
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New Truck Rest Area Locations  
In this subsection, we present the methodology developed and results to identify areas with 
limited or no access to parking spaces for trucks, while taking under consideration utilization 
rates of neighboring rest areas. The proposed methodology (referred to as truck parking 
coverage method or TPC) is based on the idea that a rest area with “adequate remaining 
capacity” can cover parking demand within an area of a specific radius around it or that a 
truck will be able to park if it is located within that area. In this study a radius of 20 miles 
was considered and road network segments not covered by buffers with radii equal to 20 
miles, were defined as segments with “weak” truck parking supply. The network considered 
for this analysis was a subnetwork of ETRIMS (Figure 6-2) consisting of interstates I-24, I-
26, I-40, I-55, I-65, I-75, I-81 and “auxiliary” interstate highways I-124 (US 27) in 
Chattanooga, I-140 in Knoxville and Alcoa, I-155 in Dyersburg, I-240 in Memphis, I-275 in 
Knoxville, I-440 and I-840 in Nashville and I-640 in Knoxville. To adequately provide truck 
parking supply and ensure the State of Tennessee is prepared for future truck parking 
needs, projected utilization rates for 2035 were developed. Per ATRI’s recommendation, 
the annual growth rate for truck parking was set to 4 percent. Based on that rate, utilization 
rates were developed using the 2018 data and used to perform the analysis based on the 
TPC method. 
 
Three different cases of “adequate remaining capacity” were considered for each public 
and private parking facility using the median utilization in 2035: i) 40 percent (i.e., a median 
utilization rate projected for 2035 of less than 60 percent (combination A), ii) 30 percent 
(i.e., a median utilization rate projected for 2035 of less than 70 percent (combination B), 
and iii) 20 percent (i.e., a median utilization rate projected for 2035 of less than 80 percent 
(combination C) respectively. If a parking facility met this utilization criterion then it was 
considered as having “adequate remaining capacity.” Results of the analysis are 
summarized in Figure 6-3 through Figure 6-5. All three figures also show the locations of 
existing truck parking facilities identified as candidate locations for expansion. These results 
indicate that there are two segments of the interstate network (I-40 between Jackson and 
Nashville and I-75 north of Knoxville) that lack adequate truck parking capacity. Both 
segments do not necessarily require the construction of new facilities as existing truck 
parking facilities that are candidates for expansion are present and would address the 
capacity shortage and reduce capital costs. 

 
The research team developed an online tool that can be accessed from: 
https://sites.google.com/view/res2019-16/home, where the same analysis can be performed for 
years 2018, 2020, 2025, and 2035 with three different radii (10, 20 and 30 miles) and 
multiple performance measures (e.g., peak hour utilization, average utilization etc.). The 
rationale for developing the tool was for TDOT to be able to perform their own analysis with 
various scenarios. 
  

https://sites.google.com/view/res2019-16/home
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Figure 6-2 Tennessee Interstate Network  
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Figure 6-3 Median utilization (2035 projection – 4% annual increase rate) less than 60% with 20-mile buffer, interstate 
network overlap 
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Figure 6-4 Median utilization (2035 projection – 4% annual increase rate) less than 70% with 20-mile buffer, interstate 
network overlap  
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Figure 6-5 Median utilization (2035 projection – 4% annual increase rate) less than 80% with 20-mile buffer, interstate 
network overlap
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Additional Consideration/Recommendations 
As previously discussed in this report and from the results of the data analysis and survey, 
one of the main issues with truck parking in Tennessee seems to be the lack of 
preparation from the truckers to plan ahead for parking and for the need of parking in the 
vicinity of major intermodal freight clusters where truckers can park and wait before a 
pick-up or delivery. The research team thus recommends that Tennessee invests in 
technology that would provide truckers with (close to) real time information on truck 
parking availability (see Golias et al., 36). 
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CHAPTER 7 CONCLUSIONS 
 
The objective of this research was to provide TDOT with guidance on truck parking issues 
and opportunities by identifying parking needs (i.e., addition of capacity and/or 
construction of new facilities); developing truck parking violation rates (i.e., truck parking 
at on- and off- ramps); and developing/applying a methodology to identify candidate 
locations for new truck parking facilities in the state of Tennessee.  
 
As part of this research, a data analytics web-based tool along with its desktop version 
were developed. Both tools can be used to produce various truck parking performance 
measures including volume to capacity ratios and violation rates by time of the day, day 
of the week, roadway segments between locations where candidate truck parking 
facilities may be located and various other measures. The research generated examples 
of the capabilities of each webpage, as well as technical snapshots to demonstrate the 
capabilities of the data. The proposed research developed a methodology to identify 
locations for the construction of new rest areas. The methodology is based on the idea 
that a rest area with “adequate remaining capacity” can cover parking demand within an 
area of a specific radius around it or that a truck will be able to park if it is located within 
that area. The research incorporated the methodology in a GIS-based online tool to assist 
in the selection of new truck parking locations. Multiple criteria are available to identify 
areas with limited or no access to parking for trucks, while taking into consideration 
parking utilization rates of neighboring locations based on the coverage of existing 
locations. The GIS-based tool contains all the processed data presented in this report, 
but also allows the user to create buffer areas around the parking facilities and identify 
parts of the network (ETRIMS network) not covered by these facilities using different 
metrics.  

 
The research team used the online GIS-based tool to identify existing rest areas for 
capacity expansion and locations on the interstate system for construction of new rest 
areas. Three different cases of 20, 30, and 40 percent of “adequate remaining capacity” 
using the median utilization in 2035 and a 20-miles radius were considered for the existing 
public and private parking facilities. An annual truck parking demand increase of 4 percent 
(from the 2018 base year) was assumed. Fifteen existing rest areas were identified as 
candidates for capacity upgrades, and two segments of the interstate network (I-40 
between Jackson and Nashville and I-75 north of Knoxville) that would benefit from 
construction of new rest areas. Based on the analysis the research team also 
recommended the addition of new facilities in two locations where a rest area exists on 
one direction of the network. These capital investments should be combined with 
technology investments to allow truckers to plan for parking (although results from the 
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survey show that a significant number of truckers do not use any technology and do not 
plan ahead results that are similar to the survey by Cherry et al, 2012 (36). 

 
One drawback of the proposed study was its reliance on GPS data, which represents a 
sample of the actual truck demand. The research team addressed the issue by 
developing expansion factors which should be used with caution as they are created 
using a small sample size. The research team strongly recommends that a larger study 
covering multiple neighboring states (AR, MS, AL KY, GA) and a longer time period of 
GPS data is performed to obtain more robust and reliable results and identify 
collaboration opportunities between the states. It is also highly recommended that further 
analysis is performed to include accident analysis (involving trucks or during presence of 
illegal parking), freight facility locations, commodity flows (disaggregate at zip code level), 
and trip types (long haul, short haul, drayage etc.). Such a study would be a major 
undertaking but the benefits for the State DOTs involved and the trucking industry would 
be significant.  

 
By focusing on infrastructure investment at both federal and state levels, this study can 
provide a blueprint for identifying truck parking strategies that provide the greatest value 
to the public and private sectors. More specifically, by addressing strategic truck parking 
needs through the utilization of truck GPS data, policy makers can play an integral role in 
supporting hours-of-service compliance, unauthorized truck parking, safety, and the 
economic gains that come from highly efficient supply chains – particularly those that are 
becoming increasingly reliant on the e-commerce evolution. Recognizing that truck 
parking is one of the most influential factors for route selection decisions, and that lack of 
truck parking has safety and economic ramifications, this study can be a key component 
for freight planning and investment activities, as well as a template on how to utilize GPS 
data to produce various performance measures regarding truck parking. It is the 
researchers’ opinion that innovative use of GPS data for truck parking analysis can 
become a “best practice” for policy makers, DOT’s and researchers. 
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CHAPTER 9 APPENDIX A: SURVEY INSTRUMENT 
 
The American Transportation Research Institute (ATRI), the not-for-profit research arm 
of the trucking industry, is assisting the University of Memphis, the University of 
Tennessee, Knoxville, and the Tennessee Department of Transportation, in better 
understanding the truck parking issues that truck drivers face. ATRI is now seeking truck 
driver input on the attached survey. The survey data will be used to help improve truck 
parking in the state of Tennessee. All responses to this survey will be kept strictly 
confidential and will only be reported in aggregate form. Due to the sensitivity of this 
research, under NO circumstances will we release any of your personal or 
organizational information. 

 
1. How often do you need truck parking in Tennessee? 

o Less than once a week 
o Once a week 
o 2-4 times a week 
o 5-6 times a week 
o Everyday 
o Never 

NOTE: If answer is “Never” survey is complete. 
 
Tennessee State Truck Parking 
1. How do you usually plan to find parking? 

o I use internet or smartphone applications 
o I call travel centers to ask about parking availability 
o I always park at the same place 
o I find nearest parking within the hour of HOS limit and keep driving until I 

find parking 
 
2. If you use internet or smartphone applications which application do you use: 

o Trucker Path 
o Park My Truck 
o Road Breakers 
o Truckbubba 
o DAT Trucker 
o Other (please define):_________________________ 

 
3. How far in advance do you plan your parking location? 

o <1 hour 
o 1-3 hours 
o 4-8 hours 
o Before my driving shift 

 
4. On average, how long does it take for you to find truck parking in Tennessee? 

o Less than 15 minutes 
o 15 – 30 minutes 
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o 30 minutes – 1 hour 
o More than 1 hour 

 
 
5. Please indicate up to 3 locations in Tennessee in which finding safe, available 

parking is most difficult (in descending order of difficulty)? 
Corridor Mile Marker/Town/City 
  
  
  

 
6. How often do you personally experience the following in Tennessee (check one 

response for each row)? 
 
Condition Ne

 
Ra

 
Occasio

 
Of

 
Alw

 I can find 
parking at private 

  
  

 

     

I can find 
parking at public 

  
     

I can only 
find parking on 

  
 

 

     

Parking 
only available in 

f  l ti  
 

     

Shipper/Re
ceiver permits on-

  
  

 
 

     

Shipper/Re
ceiver loading and 
unloading delays 

   

     

I change 
my operations 
(route or 
schedule) 
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7. Please indicate how easy it is to find truck parking in Tennessee with the 
following scenarios. (check one for each row) 

Scen
ario 

Stro
ngly Agree 

Ag
ree 

Neu
tral 

Disag
ree 

Stro
ngly 
Disagree 

It is 
easy to find 
truck parking 
in 
Tennessee 
in 
comparison 
to the 
surrounding 
states (North 
Carolina, 
Georgia, 
Alabama, 
Mississippi, 
Arkansas, 
Missouri, 
Kentucky 
and Virginia) 

     

It is 
easy to find 
truck parking 
in 
Tennessee 
for the 
mandatory 
Hours of 
Service 
breaks  

     

It is 
easy to find 
truck parking 
in 
Tennessee 
for short 
periods of 
time while 
waiting to 
make a 
scheduled 
delivery. 

     
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8. Do you have any additional thoughts on finding convenient, safe and legal truck 
parking in Tennessee? 
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Demographics 
1. Gender 

o Female 
o Male 
o Prefer not to respond 

 
2. What is your age? 

o Younger than 25 
o 25-44 
o 45-64 
o 65+ 

 
3. In what segment of the trucking industry do you primarily operate? (check one) 

o For-hire 
o Private  
o Don’t know 

 
4. If for-hire, which sector best describes your operation? (check one) 

o Truckload 
o Less-than-truckload 
o Flatbed 
o Tanker 
o Express / Parcel Service 
o Intermodal Drayage 
o Other (please specify): _________ 
o Don’t know 

 
5. Which of the following best describes your employment: (check one) 

o Employee driver 
o Owner-operator (O-O) with own authority 
o O-O / Independent Contractor leased to a motor carrier 
o Fleet executive / manager 
o Other: ______________________ 

 
6. If you are an employee or leased driver, how many total tractors does your fleet 

operate? (check one) 
o ≤ 5 
o 6-20 
o 21-500 
o 501-1,000 
o 1,001-5,000 
o 5,001+ 

 
7. In general, what is your overall average length of haul? (check one) 

o Local (less than 100 miles per trip) 
o Regional (100-499 miles per trip) 
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o Inter-regional (500-999 miles per trip) 
o Long-haul (1,000+ miles per trip) 
o Don’t know 

 
8. What is the primary vehicle configuration that you typically operate? (check 

one) 
o 5-axle Dry Van 
o 5-axle Refrigerated Trailer 
o 5-axle Flatbed  
o 5-axle Tanker 
o Straight Truck 
o Longer Combination Vehicles (Doubles, Triples, etc.) 
o Other (please specify): ____________ 
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