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Workshop Summary 

On July 18, 2016, the research team held a workshop from 2:00 to 5:00 p.m. at the Center for 
Transportation Research (CTR). The main purposes of the workshop were to inform the attendees 
of  

• the methodologies used to evaluate the pavement and bridge consumption of different 
truck configurations, and  

• the cost recovery systems that can be used to fund the infrastructures maintenance, which 
is needed due to accelerated consumption of overweight vehicles.  

 
Figure 1 provides the workshop agenda. 

 
Figure 1. Workshop Agenda 
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In total, 20 people attended this workshop, including CTR researchers and representatives from 
the Texas Department of Transportation (TxDOT), the Texas Department of Motor Vehicles 
(TxDMV), and industry associations. In-person attendees included the following: 

 Jorge Prozzi – CTR 
 Jose Weissmann – University of Texas at San Antonio (UTSA) 
 Angela Weissmann – UTSA 
 Mike Murphy – CTR 
 Nan Jiang – CTR 
 Hui Wu – CTR 
 Sarah Kouchaki – CTR 
 John Wirth – TxDOT Maintenance Division, Pavement Preservation 
 John Bilyeu – TxDOT Maintenance Division, Roadway Asset Management 
 Mark McDaniel – TxDOT Maintenance Division, Roadway Asset Management 
 Scott McKee – TxDMV Motor Carrier Division, Permits Section 
 Kristy Schultz – TxDMV Motor Carrier Division 
 Josh Winegarner - Texas Cattle Feeders Association 

Attendees who joined the day’s events via WebEx included: 

 Chris Glancy – TxDOT’s Research and Technology Implementation Division (RTI) 
 Les Findeisen – Texas Trucking Association 
 Gisel Carrasco – TxDOT 
 Alejandro Miramontes – TxDOT 
 DuWayne Murdock – TxDMV 
 Rob Harrison – CTR 
 Kevin Savage – CTR 

Workshop presentations are attached as Appendix A. 

Presentation 1: Framework for Pavement Consumption Calculation 

Dr. Prozzi started the workshop with an introductory presentation on the project’s background and 
scope, followed by an explanation of the methodology employed in this research to calculate the 
pavement consumption. He mentioned that the original method was developed in the “Rider 36” 
project in 2012. Project 0-6817 updated that method and evaluated more truck configurations. He 
also walked the attendees through a step-by-step explanation of the pavement consumption 
calculation using several examples of vehicles with different configurations and gross vehicle 
weights (GVWs). He showed that it is possible to have a configuration with low pavement 
consumption while carrying a load greater than 80 kips. Below is the summary of the major points 
and questions from the attendees regarding this part of the presentation: 

 Currently, the AASHTO Road Test method called the “four-power law” is the method most 
commonly used to find the pavement consumption rate. According to this method, 
pavement damage is defined as the ratio of the weight of a given axle relative to the weight 
of a standard axle load to the power of four. This method implies that the load and its 
consumption are not linearly related. As the load increases, the consumption of the 
pavement and bridges grows much faster. However, instead of using a fixed standard axle 
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and power, the research team decided to find different standard axles and also powers based 
on axle types: single, tandem, tridem, and quad. 
 

 The AASHTO test took place in the late 1950s; vehicle technologies have evolved 
considerably since then. Furthermore, the AASHTO method is based on one failure 
criterion, serviceability, which is associated with ride quality. The newly developed 
method is a mechanistic approach that has been calibrated with today’s axle loads and 
vehicle configurations. This approach is based on three failure criteria: cracking, rutting, 
and roughness. Actual Texas pavements and environmental conditions were used to 
develop this method. 
 

 The research team contacted representatives in the trucking industry and on the 
Transportation Research Board committee on truck weights and dimensions to gather 
information relating to the existing trucks configurations. We developed a database of 18 
truck configurations based on the number, type, and spacing of axles.  
 

 The primary goal of this project is to find the cost per mile for each vehicle. To that end, 
the research team selected a TxDOT-designed pavement, and determined how many 
equivalent single axle loads (ESALs) were required to cause a pavement to fail at the end 
of 20 years. Then, the research team determined how many passes of a given truck 
configuration would cause pavement failure at the end of 20 years. Using these findings, 
we determined the cost of a 1-mile overlay required to sufficiently reinforce the pavement. 
The same process was conducted for all configurations and pavements studied in this 
project. Note that only marginal cost was considered in this study. 
 

 At the end of pavement consumption presentation, Scott McKee asked whether the width 
of the truck was considered a variable in the calculation. Dr. Prozzi answered that all truck 
configurations are based on the typical models. The research team didn’t consider the width 
of trucks as a variable in the calculation, but used only axle loads, types, and spacing as the 
variables incorporated into the analysis.  

Presentation 2: Framework for Bridge Consumption Calculation 

Dr. Weissmann discussed the bridge consumption analysis. He explained that two databases were 
employed to gather the Texas bridge information. By matching two databases, the research team 
was able to extract the required information, including mileage, highway classification, urban/rural 
classification, and county. He indicated that the bridge mileage was important since this study was 
intended to determine the cost per mile of truck configurations. Below is the summary of the major 
points and questions from the attendees regarding this part of the presentation: 

 Each bridge has an inventory rating and an operating rating. A bridge inventory rating is 
very similar to the bridge design life. In other words, if the bridge is submitted to the 
inventory rating, it will last for its design life. The inventory rating is the level of loading 
for a continuous goal. An operating rating is the level of loading that will stress the bridge 
for the one-time application.  
 



4 

 Just as with pavements, there is a power relationship based on a certain bridge structure’s 
indicator to calculate the consumption ratio for each pass of a given truck. In this study, 
the consumption ratios were calculated using the bending moment of bridges. The research 
team developed a computerized model to calculate the moments and moment ratios of truck 
configurations and inventory ratings. 
 

 The asset value of bridges were calculated by multiplying the bridge’s deck area by $230 
per square foot (the bridge replacement cost in Texas). According to the Federal Highway 
Cost Allocation study1, heavy trucks are responsible for 11% of federal bridge costs.  
 

 Mr. Robert Harrison noted that the bridge replacement cost in Texas is about $45/sq ft and 
asked why $230/sq ft was used in the analysis. Dr. Weissmann answered that $45 is a unit 
price that doesn’t include the approach work required for replacing a bridge.    
 

 At the end of the presentation, Dr. Weissmann provided two examples, illustrating the 
calculation of cost per mile of one truck in two different counties. He mentioned that the 
density of bridges in a county affects significantly the cost per mile of a given truck.  

Presentation 3: Cost Recovery Methods 

Dr. Jiang discussed the cost recovery methods and their applicability to oversize/overweight 
(OS/OW) vehicles. She first covered different cost recovery methods such as state fuel taxes, truck 
registration fees, truck sales tax, etc. Each of those methods presents its own potential issues. 
Below is the summary of the major points and questions from the attendees regarding this part of 
the presentation: 

 Texas state fuel taxes and truck registration fees are lower than the national average. 
However, targeting these fees effectively to the OS/OW vehicles is difficult, as are truck 
sales tax and truck tire sales tax. Besides, increasing these taxes too much may induce the 
industry to buy trucks or truck tires from nearby states that have lower tax rates. 
 

 Mr. Rob Harrison asked if the $840 registration fee Dr. Jiang mentioned in her presentation 
is for the trailer or for the tractor and trailer. Dr. Murphy responded by explaining that 
“There is a separate token trailer fee, which is $15. The $840 is for a tractor rated at 80,000 
pounds GVW.” The research team then asked for confirmation from Ms. Tammera Parr-
Lamb from TxDMV; she confirmed that the TxDMV fee chart applies to a single unit truck, 
truck with trailer, or tractor with semi-trailer rated at the applicable GVW rate category. 
The registration fee for a truck registered as “combination” is based on the combined GVW 
of the truck and the trailer.  Every trailer pulled by this combination-plated vehicle would 
be registered as a token trailer and pay the $15 fee. 
 

 Mr. Josh Winegarner from the Texas Cattle Feeders Association commented that if Texas 
residents purchased trucks out of state, they still have to pay Texas tax. If they purchase 
the trucks out of state and they live out of state, then they pay tax for that other state. Mr. 

                                                 
1 https://www.fhwa.dot.gov/policy/hcas/final/five.cfm 
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Harrison also mentioned that trucking companies that do long hauls and travel through 
several states have to keep log of their mileage and purchased fuels within those states. 
 

 The OS/OW truck permit fee is the standard method to recoup costs associated with OW 
truck operations. A permit fee structure based on weight and distance is the most accurate 
one in terms of reflecting the damage of OS/OW vehicles to the infrastructure. However, 
this method requires installation of certain devices to weigh trucks and track truck 
mileages. Corridor-specific permit fees are also a good method to recover the cost caused 
by OS/OW vehicles to a specific corridor.  
 

 As part of this project, the research team will develop guidelines for the implementation of 
the corridor-specific cost recovery system (see 0-6817-P3). These guidelines will use one 
corridor near the Port of Houston as an example to demonstrate: 

o The type of recovery methods that should be used.  

o The technologies that can help the cost recovery system, such as weighing systems, 
mileage tracking, etc. 

o Cost elements that need to be considered when developing the cost recovery fee 
collection systems. Some examples are pavement and bridge consumption cost, 
administration cost, the equipment maintenance cost, enforcement cost, etc.  

Discussion 

Dr. Murphy moderated a discussion in which the attendees provided their comments about the 
truck configurations.  

 He mentioned that the research team could provide a better truck configuration analysis by 
including factors suggested by the industry.  
 

 Mr. Josh Winegarner mentioned that some of the configurations analyzed by Dr. Prozzi 
apply to livestock trailers.  
 

 Mr. Rob Harrison pointed out that trailer length is also a problem that needs to be 
considered, as they need to be maneuvered on the road and at the delivery places.  
 

 Mr. Josh Winegarner mentioned that they would like to know how much additional weight 
a truck can carry if an additional axle is added. Dr. Murphy mentioned that there is no easy 
answer for that. Dr. Angela Weissmann added that this may be calculated for pavement, 
but not for bridges, especially if the whole truck fits in a bridge span—when excessive 
weight is placed on one span, the bridge may have serious failure. Pavement may get 
potholes in this situation, but it could be disaster for bridges. Mark McDaniel also agreed 
with this by saying that when it comes to bridges, what they need to consider is how many 
bridges they need to shut down. 
 

 Mark McDaniel asked “Beyond pavement and bridge consumption, what are the other 
issues associated with a given configuration?” Dr. Weissmann said there other issues 
include factors such as geometry, safety, etc. 
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 At the end of the discussion, Dr. Murphy asked if anyone had any comments regarding the 
analysis and methodologies presented, any guidance they would like to give to Dr. Prozzi 
and Dr. Weissmann about additional factors to consider, or if they have individuals in mind 
that the group need to talk with to gain some additional insights about the industry. Mark 
McDaniel commented that there are many different permits and allowances. For instance, 
the agriculture industry has allowances for overweight loads, as do some other service 
trucks or concrete trucks. He wondered if there is some commonality that can be obtained 
from the analysis to effectively reduce the number of permit types. Dr. Murphy responded 
to Mark’s comments by saying that “Dr. Prozzi presented the idea of expressing 
consumption in terms of consumption per pound of cargo. The dollars per VMT [vehicle 
miles traveled] is a very broad term that anyone can relate to money and one mile of travel, 
so it is a very good approach rather than just using the ESALs.” Dr. Murphy also mentioned 
that the research team is open to other statistics or other methods to present this kind of 
information, and hoped for open dialogue between the research team and the industry. Dr. 
Prozzi added that from the infrastructure side, we are addressing the cost in terms of 
consumption. Therefore, we are commodity independent. However, from the benefit side, 
a pound of one commodity could have different impact in terms of the benefit to the state 
than might another commodity. However, that is out of our study scope. 
 

 Finally, Dr. Murphy talked about the National Ready Mixed Concrete Association Fleet 
Survey. He mentioned that if other industries could benefit from such information-
gathering efforts and the information can greatly benefit researchers as well. 

Workshop Effectiveness Survey 

The research team conducted a survey to evaluate the effectiveness of this workshop. The survey 
questions are attached as Appendix B. Four in-person attendees participated in this survey. Their 
responses are attached as Appendix C and summarized below.  

 As to why they are interested in this workshop, TxDOT attendees noted that these analyses 
are related to their job. Industry representatives are interested in this project because they 
want to increase truck weight limits. 

 Using a scale from 1, not useful at all, to 5, extremely useful, the attendees assessed each 
presentation as follows: 

o Presentation 1—Framework for Pavement Consumption Calculation: 4.3 

o Presentation 2—Framework for Bridge Consumption Calculation 4.7 

o Presentation 3—Cost Recovery Methods: 4.0 

 The bridge cost analysis method and efficiency in Equivalent Consumption Factor per 
kips were regarded as particularly useful elements presented at this workshop. 

 Attendees felt this workshop was quite thorough and had no suggestions for additional 
topics to cover.  

 Regarding the possibility of attending similar workshops in the future, two attendees 
expressed that they were “very likely” to attend and two were “somewhat likely.” 
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Appendix A: Workshop Presentation 
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Appendix B: Workshop Evaluation Survey 



 

0-6817 Workshop Evaluation Survey  
 

Thank you for taking the time to participate in the workshop. We would appreciate if you 
could take a few minutes to share your opinions regarding the effectiveness of this 
workshop with us. 
 
Please return this form to workshop organizers at the end of the workshop.  Thank you. 

 
1. Why are you interested in this workshop? 
 

 
2. From scale 1 (not useful at all) to 5 (extremely useful), how useful do you 

think each presentation is? 
Presentation 1: Framework for Pavement 

Consumption Calculation 

1 2 3 4 5 

      

Presentation 2: Framework for Bridge 

Consumption Calculation 

1 2 3 4 5 

      

Presentation 3: Cost Recovery Methods 1 2 3 4 5 

 
3. What information presented at this workshop is particularly useful to you? 
 

 



 

4. What information do you think should have been presented but was not 
covered in this workshop? 

 

 
5. How likely would you attend other oversize/overweight vehicle or other 

similar workshops hosted by CTR in the future? 
☐                        Extremely likely 
  

☐                        Very likely 
  

☐                Somewhat likely 
  

☐                Not so likely 
  

☐                        Unlikely 

 
6. Additional information you would like to share. Please provide your name, 

e-mail, and phone number if you would like us to contact you for follow-up 
discussions. 

 

Thank you very much for taking time to complete the survey! 
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Appendix C: Workshop Evaluation Survey Responses 
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