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Item 1 
An Evaluation of Highway Mowing Procedures for the Reduction of Mower Thrown Object Accidents 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 1441-1F •1994 
 
Control of roadside vegetation is achieved primarily through mowing operations and the use of herbicides. An 
unfortunate side effect of mowing operations to manage vegetation growth is the occurrence of mower thrown 
object (MTO) accidents. The most significant effort to reduce mower thrown object accidents is for mowers to travel 
opposite traffic flow. A computer database of mower accidents was developed to determine the effectiveness of 
mowing against traffic on the severity and frequency of accidents. A detailed analysis of the underlying concepts 
related to thrown objects and mower direction was performed. Surveillance of mowing operations showed the 
degree and ease of implementation of mowing against traffic. Modifications to the mowing against traffic 
requirement are presented along with other recommendations on increasing safety on Texas roadways for both 
mower operators and motorists and increasing the efficiency of highway mowing. 
Full-text PDF of this report is available for free download from  
http://library.ctr.utexas.edu/pdf/1441-1F.pdf 
 
Item 2 
Performance of Fiber Composite Wrapped Columns and Beams in a Corrosive Environment 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 1774-4 • 2006 
 
The objective of this project is to evaluate the long-term effectiveness of fiber reinforced (FRP) composite wraps in 
preventing corrosion of reinforced concrete elements in severe environments. The experimental program was 
established to help determine if FRP wraps provide barriers against the transportation of chlorides into the concrete, 
or if impermeable wraps trap chlorides and moisture beneath the wrap and thereby accelerate the corrosion process. 
The focus of this report is on performance of 43 specimens that were removed from exposure testing 5 – 7 years. 
The specimens represent typical rectangular (beam) and cylindrical (column) elements in reinforced concrete 
bridges. Partially wrapped versus unwrapped elements were studied. Other parameters of interest in design and 
construction included: cast-in chlorides to represent specimens already exposed to a corrosive environment prior to 
wrapping, cracked versus uncracked elements, addition of corrosion inhibitors, and materials of repair for damage to 
concrete due to corrosion or the construction traffic prior to wrapping. Guidelines for use of these materials are 
developed using the results of the test program. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_1774_4.pdf 
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Item 3 
Evaluation of Serviceability Requirements for Load Rating Prestressed Concrete Bridges 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 1895-1 • 2007 
 
Within Texas, the procedures in the AASHTO Manual for Condition Evaluation of Bridges (MCEB) are used to 
determine the load rating of existing structures. A large number of prestressed concrete bridges that were 
constructed in the 1950s and 1960s have load ratings that fall below the minimum design vehicle specified in the 
MCEB. The load ratings for this group of are typically controlled by the serviceability limit state criterion related to 
the tensile stress in the concrete. A low load rating implies that these bridges have experienced damage under 
service loads. However, observations made by TxDOT personnel during routine inspections indicate that the 
condition of these bridges is very good, and that there are generally no signs of deterioration. Based on the results of 
the diagnostic load tests and laboratory fatigue tests, it was concluded that the tensile stress criterion in the MCEB 
should not be used to evaluate existing prestressed concrete bridges. The calculated tensile stress in the concrete is 
not a reliable indicator of the stresses induced in the strand due to live load. Conservative guidelines for considering 
the fatigue limit state explicitly in the load rating process were developed. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_1895_1.pdf 
 
Item 4 
Composite Action during Construction of Steel Trapezoidal Box Girder Bridges 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 1898-2 • 2005 
 
In steel trapezoidal box girder bridge systems, the U-shaped steel girder is designed to act compositely with the 
concrete deck to form a closed box for live loading. During the construction stage, however, the behavior is not well 
understood. The usual practice of assuming the system to be non-composite during construction requires substantial 
top flange bracing to form a quasi-closed box section. Field studies have Composite box girders with live loading, 
and girders during construction, have to be evaluated during the design of curved steel trapezoidal box girder 
bridges. Considering both cases, the design for construction loading is the least understood and is the most 
important. Stresses due to construction loading can reach up to 60-70 percent of the total design stress for a given 
cross section. A three-phase study was undertaken to investigate the behavior of curved trapezoidal box girders 
during construction. In the first phase, laboratory tests were performed to investigate the shear transfer between the 
concrete deck and steel girder at early concrete ages (hours, not weeks). In the second phase, an easy-to-use finite 
element program, UTrAp, was developed for the analysis of these systems under construction loads and is 
documented in CTR Report 1898-3 (October 2002). The program has the capability of modeling the effects of semi-
cured concrete. The third phase focused on the monitoring of two curved trapezoidal box bridges during 
construction. The measured forces and stresses in the field were compared with the analyses using the developed 
software. Findings from laboratory and field tests revealed that composite action develops at very early concrete 
ages. The developed software provides good correlation between measured field data and computed results. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_1898_2.pdf 
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Item 5 
Activity-Based Travel-Demand Analysis for Metropolitan Areas in Texas: CEMDAP Models, Framework, 
Software Architecture and Application Results 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 4080-8 • 2006 
 
This report describes the modeling and software enhancements of the earlier version of CEMDAP (the activity 
travel simulator that simulates the detailed activity-travel patterns of the population) and presents the application 
results for the Dallas-Fort Worth (DFW) region. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/4080_8.pdf 
 
Item 6 
Evaluation of Alternative Materials to Control Drying-Shrinkage Cracking in Concrete Bridge Decks 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 4098-4 • 2003 
 
In the United States, restrained shrinkage cracking of concrete bridge decks is a significant durability problem. The 
issues affecting restrained shrinkage cracking arise from design and construction practices, as well as material 
properties. The mechanisms of drying, autogenous, and carbonation shrinkage are presented and discussed along 
with related creep issues. Thermal stresses also play a role in bridge deck cracking. These stresses result from the 
heat of hydration, diurnal temperature changes, and solar radiation. Current and proposed test methods are 
introduced and evaluated as they relate to evaluating a material’s resistance to restrained drying shrinkage cracking. 
Both conventional and innovative methods of controlling drying shrinkage are presented. Some innovative materials 
are discussed, including: fibers, shrinkage-compensating concrete, shrinkage-reducing admixtures, and extensible 
concrete. The use of innovative materials combined with improved design and construction practices can eliminate 
restrained shrinkage cracking. Large-scale bridge decks are constructed that permit evaluation of drying shrinkage 
cracking in a more realistic exposure setup. It is determined that several innovative mixtures including extensible 
concrete perform well at resisting drying shrinkage cracking. The need for an implementation study is discussed as 
well. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_4098_4.pdf 
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Item 7 
Summary of Dimensionless Texas Hyetographs and Distribution of Storm Depth Developed for Texas 
Department of Transportation 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 4194-4 • 2005 
 
Hyetographs and storm depth distributions are important elements of hydraulic design by Texas Department of 
Transportation engineers. Design hyetographs are used in conjunction with unit hydrographs to obtain peak 
discharge and depth for a storm. A research project from 2000-2004 has been conducted to (1) determine if existing 
Natural Resources Conservation Service (NRCS) dimensionless hyetographs are representative of storms in Texas, 
(2) provide new procedures for dimensionless hyetograph estimation if the NRCS hyetographs are not 
representative, and (3) provide a procedure to estimate the distribution of storm depth for Texas. This report 
summarizes the research activities and results of the research project. The report documents several functional 
models of dimensionless hyetographs and provides curves and tabulated ordinates of empirical (nonfunctional) 
dimensionless hyetographs for a database of runoff-producing storms in Texas. The dimensionless hyetographs are 
compared to the NRCS dimensionless hyetographs. The distribution of storm depth is documented for seven values 
of minimum interevent time through dimensionless frequency curves and tables of mean storm depth for each 
county in Texas. Conclusions regarding application of the research results are included in the report. 
Full-text PDF of this report is available for free download from  
http://library.ctr.utexas.edu/pdf/4194-4.pdf 
 
Item 8 
Fiber in Continuously Reinforced Concrete Pavements 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 4392-2 • 2006 
 
Continuously reinforced concrete pavement (CRCP) is a major form of highway pavement in Texas due to its 
increase in ride quality, minimal maintenance, and extended service life. However, CRCP may sometimes 
experience pavement distress that results in early failure, either due to under-design or the use of poor construction 
materials. Significant effort has been made to improve the performance of some of these materials (e.g. siliceous 
river gravel) to achieve an acceptable level of performance but has been unable to provide a practical solution. This 
research study investigates whether fiber reinforcement may solve some of the problems associated with siliceous 
river gravel, particularly spalling. The main objectives of this study were to: (1) Conduct a comprehensive literature 
review in order to determine the current state of the art regarding CRCP design and behavior as well as the role that 
fiber reinforcement may have in improving its performance; (2) Perform field investigations in order to verify 
constructability and workability of fibers in CRCP construction; (3) Perform frequent monitoring to evaluate the 
effect of fibers on crack spacing, crack width, and spalling development; (4) Perform laboratory testing that validate 
the effect of fibers on typical concrete paving mixes; (5) Provide TxDOT with recommendations as to possible 
changes in the construction and design specifications of CRCP, which could serve to reduce or prevent spalling. 
Because the manifestation of spalling in CRCP may sometimes take several years, it is difficult to draw firm 
conclusions from this two-year study. However, based on the findings within the time frame of this project, fiber 
reinforcement did appear to prevent or limit spalling in the field test sections, when compared to the control sections 
that did not contain fibers. It is recommended that future monitoring of these test sections be performed to fully 
characterize the long-term efficacy of fibers in reducing or preventing spalling of CRCP. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_4392_2.pdf 
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Item 9 
Evaluation of Equipment, Methods, and Pavement Design Implications of the AASHTO 2002 Axle Load 
Spectra Traffic Methodology 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 4510-1 • 2006 
 
Traffic volume influences the geometric requirements of a highway; however, it is only the axle loads of heavy 
commercial traffic that affect the structural design of pavements. Mechanistic-based pavement design approaches, 
coupled with faster computers, are changing the way in which traffic loads are accounted for in pavement design. In 
the M-E Design Guide for the Design of New and Rehabilitated Pavement Structures, traffic loading will be 
accounted for by using axle load spectra. Axle load spectra consist of the histograms of axle load distribution for 
each of four axle types: single, tandem, tridem, and quad. Currently, the Texas Department of Transportation 
(TxDOT) does not have adequate regional representation of weigh data and uses a statewide average to generate 
load data for most highways, a practice that is inconsistent with the proposed M-E design approach. This research 
project will assess and evaluate the implications of the axle load spectra approach proposed by the M-E Design 
Guide and develop guidelines and recommendations that will facilitate the transition from current practice to the 
application of the new proposed methodology. The evaluation of current equipment and methodology for traffic data 
collection and data management will be addressed during the first part of the research project. With these findings in 
hand, guidelines and recommendations for the implementation of the M-E Design Guide will be developed. Finally, 
implications for the structural design of pavement will be determined. This interim report presents the findings of 
the initial literature review, a description of traffic data requirements for the M-E Design Guide for the Design of 
New and Rehabilitated Pavement Structures, and a preliminary sensitivity analysis conducted under typical Texas 
environmental conditions. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_4510_1.pdf 
 
Item 10 
Evaluation of Equipment, Methods, and Pavement Design Implications for Texas Conditions of the AASHTO 
2002 Axle Load Spectra Traffic Methodology: Literature Review and Level 1 Data 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 4510-2 • 2006 
 
The use of actual axle load distributions instead of summary statistics, such as equivalent single-axle loads (ESALs), 
in the forthcoming Mechanistic-Empirical (M-E) Pavement Design Guide will allow the assessment of the 
consequences of specific loading configurations on pavement performance. For example, the damaging effects of 
increased axle loads on specific pavement structures, increased tire pressure, or different axle configurations could 
be assessed. It is expected that the new M-E Guide will significantly influence future pavement design practices in 
the United States and abroad. The successful application of the new M-E Design Guide will require more detailed 
traffic data and will place an increased demand on weigh-in-motion (WIM) systems in Texas and probably other 
states in the U.S. Texas is now evaluating the transition from the current empirical AASHTO Pavement Design 
Guide (AASHTO’93) to the new M-E Design Guide. In order to assist the Texas Department of Transportation 
(TxDOT) in determining the measures that should be taken to increase traffic data collection capability in Texas so 
as to meet the data requirements set by the M-E Design Guide, a review of state-of-the-art WIM technologies in the 
U.S. with particular emphasis on WIM performance, economy, and calibration, together with an assessment of the 
potential trends in vehicle weights and dimensions are integral parts of this research. This interim report presents the 
findings of the literature review with particular emphasis on: (i) current regulations and trends on weights, lengths, 
and widths of commercial vehicles; and (ii) a review of state-of-the-art WIM technology. The report is 
complemented with a summary of the available WIM data in Texas to support Level 1 design in the M-E Design 
Guide. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_4510_2.pdf 
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Item 11 
Traffic Characterization for a Mechanistic-Empirical Pavement Design 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 4510-4 • 2006 
 
The recently developed guide for the Mechanistic-Empirical Design of New and Rehabilitated Pavement Structures 
(M-E Design Guide) will change the way in which pavements are designed by replacing the traditional empirical 
design approach proposed in the AASHTO 1993 Guide for the Design of Pavement Structures with a mechanistic-
empirical based approach. One of the most significant changes offered in the M-E Design Guide is the difference in 
the method used to account for highway traffic loading. Traffic volume and traffic loads, the two most important 
aspects required to characterize traffic for pavement design, are treated separately and independently. Traffic 
loading is accounted for by using the axle load spectrum of each axle type of each vehicle class. For the most 
accurate design cases, project specific weigh-in-motion (WIM) data should be used with appropriate growth factors, 
projected to the length of the analysis period. At present, the network of WIM systems in Texas consists of 
approximately twenty WIM stations, the majority of which are located on interstate facilities. Increased WIM 
density and sampling frequency are necessary to accommodate the current requirements of the M-E Design Guide. 
Currently, the Texas Department of Transportation (TxDOT) uses a statewide average to generate load data for most 
highways. The goal of this research study was to assess and address the implications of the axle load spectra 
approach proposed by the M-E Design Guide. In addition, recommendations were developed regarding traffic data 
needs and availability to aid in deciding the installation locations of future WIM stations in Texas. A methodology 
for specifying the required accuracy of WIM equipment based on the effect that this accuracy has on pavement 
performance prediction was also developed. Regarding traffic volume forecasting, a methodology is presented that 
allows optimum use of available data by simultaneously estimating traffic growth and seasonal traffic variability. 
Through rigorous statistical analyses, it was determined that the use of continuous distribution functions offers 
numerous advantages. Associated with these analyses, the use of moment statistics was explored and were 
determined to be the best summary statistics to characterize axle load spectra from the viewpoint of load-associated 
pavement damage. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_4510_4.pdf 
 
Item 12 
Characterization of Stormwater Runoff from a Bridge Deck and Approach Highway: Effects on Receiving 
Water Quality 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 4543-1 • 2006 
 
Nonpoint source pollution represents one of the largest environmental problems currently facing water quality 
professionals. A fraction of this pollution is conveyed to receiving waters by stormwater drainage from highways. 
Some highway runoff is treated by structural or non-structural systems (best management practices [BMPs]) or is 
diverted to municipal treatment systems depending on locale. However, much highway runoff and almost all bridge 
deck runoff enter receiving streams without treatment. Highway runoff may contain suspended solids, metals, oil 
and grease, fecal coliform, and oxygen demanding organics. Highway runoff characteristics have been reported in 
some detail over the years; however, limited data on the characteristics of runoff from bridge decks are available. 
The objectives of this study are:| characterization of bridge deck and approach highway stormwater runoff in three 
different geographical areas of Texas,| a statistical comparison of the water quality characteristics of stormwater 
runoff from the bridge surface and the approach highway at each site, and| an assessment of the impacts of the 
runoff on the quality of the receiving water at each site. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_4543_1.pdf 
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Item 13 
Stormwater Quality Benefits of a Porous Asphalt Overlay 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 4605-2 • 2006 
 
This project documents the impact of a porous asphalt overlay on the quality of highway stormwater runoff. A 
porous asphalt overlay, also known as a permeable friction course (PFC) or open graded friction course (OGFC), is 
a layer of porous asphalt approximately 50 mm (2 in.) thick which is often applied on top of conventional asphalt 
highways to enhance safety and reduce noise. The quality of stormwater runoff from a four-lane divided highway in 
the Austin, Texas area was monitored before and after the installation of a PFC. Observed concentrations of total 
suspended solids and pollutants associated with particulate material were much lower in the runoff from the PFC 
than that derived from the conventional asphalt surface. Concentration reductions were observed for total suspended 
solids (91 percent), total lead (90 percent), total copper (49 percent), and total zinc (76 percent). Concentrations of 
chemical oxygen demand and total Kjeldahl nitrogen were initially lower in the runoff from the PFC, but increased 
abruptly after about 6 months to concentrations that were similar to the concentrations in runoff from conventional 
pavement. Concentrations of dissolved constituents were not significantly different between the two pavement types. 
Observed concentrations of polycyclic aromatic hydrocarbons (PAHs) were below the detection limit for both 
pavement types. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/4605_2.pdf 
 
Item 14 
Design and Operation of Inland Ports as Nodes of the Trans-Texas Corridor 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 4702-1 • 2006 
 
The Trans-Texas Corridor (TTC) will provide relatively few links to by-passed metropolitan areas, and it is highly 
likely that inland ports or groups of “big box” outlets will be developed close to such connections to promote more 
efficient freight distribution. Project 0-4702 evaluated data, models and developed potential guidelines for Texas 
Department of Transportation (TxDOT) staff, or its consultants, to use when addressing issues of location, design, 
and impacts of such inland ports. Metropolitan traffic flows, as well as traffic impacts on linkages to nearby urban 
centers, were simulated using a state-of-the-art location model developed by the team. Furthermore, a chapter on the 
economic development dimension of inland ports provides complementary information to the location model. The 
products of the research should permit planners—particularly those in a TxDOT District or MPO—to understand the 
traffic consequences of a specific inland port location, and make recommendations focused on improving 
metropolitan traffic flow at the chosen location. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_4702_1.pdf 
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Item 15 
Winter Maintenance Issues Associated with New Generation Open-Graded Friction Courses (NGOGFC) 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 4834-1 • 2006 
 
The improved ride quality and other possible safety benefits associated with New Generation Open-Graded Friction 
Course (NGOGFC) or Porous Friction Course (PFC) pavements—better friction, lower noise, less splash and spray, 
higher visibility, reduced hydroplaning, and reduced nighttime surface glare in wet weather conditions—have made 
them highly attractive to engineers and contractors in the last 3 decades. Nevertheless, the durability problems and 
performance and maintenance issues exhibited by NGOGFCs under winter weather conditions, especially the fast 
formation of black ice, have prevented their widespread use. Recent research has investigated new preventive 
methods and materials for handling these winter maintenance issues and improving durability in NGOGFCs. In 
2005, the Center for Transportation Research (CTR) conducted an online survey of different districts within the 
Texas Department of Transportation (TxDOT) to gather information on NGOGFCs and in 2004–2005 CTR 
conducted lab and field experiments to test the methodology for detecting black ice formation on NGOGFCs. This 
report presents the findings of the CTR survey results and research. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_4834_1.pdf 
 
Item 16 
Evaluation of Non-Nuclear Methods for Compaction Control 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 4835-1 • 2006 
 
This study evaluated currently available, non-nuclear devices as potential replacements for the nuclear gauge for soil 
compaction control. Devices based on impact methods, electrical methods, and stiffness methods were identified and 
evaluated through two field studies and two laboratory studies. Based on these studies, none of the devices tested is 
feasible to replace the nuclear gauge. Additionally, many of the devices do not provide a measure of water content, 
and thus would require another device to measure water content when water content is required for compaction 
control. Of the devices tested, two devices based on the measurement of electrical soil properties showed the most 
promise. However, improvements are required before these devices can be used in practice. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_4835_1.pdf 
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Item 17 
Implementation of Shadow Specifications for Temperature Control in PCC Pavement 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5-1700-03-1 • 2006 
 
Over the years, the Center for Transportation Research at The University of Texas at Austin, under the support of 
the Texas Department of Transportation (TxDOT), has conducted various research projects on materials, design, 
construction and analysis of portland cement concrete (PCC) pavement, more specifically continuously reinforced 
concrete pavement (CRCP), to improve its performance. One of the significant findings is that the concrete 
temperature at early ages has a significant effect on long-term performance of CRCP. Under research study 0-1700, 
a concrete temperature prediction model, PavePro, was developed and its accuracy validated using field temperature 
data. One of the primary objectives of this study was to evaluate the viability for limiting concrete maximum 
temperature during setting process, not the concrete temperature as delivered, which is the current specifications 
requirement. In this study, the shadow specifications were implemented in three construction projects: two projects 
in the Austin District and one in the Houston District. In accordance with shadow specifications, concrete 
temperatures at three different depths were predicted from PavePro using anticipated ambient temperatures and the 
properties of materials to be used. Based on the predicted concrete temperatures, a decision was made regarding the 
times and locations of temperature sensor installations. The temperature sensors used in this study are called 
Ibuttons. At least 24 hours after the concrete placement, temperature data was retrieved from the embedded sensors 
and the actual temperature values were checked against the limit values allowed in the specifications. It is concluded 
that the implementation of shadow specifications is feasible. The equipment cost involved with the implementation 
will be minimal. The maximum concrete temperatures predicted by PavePro were within a range of 6.9 degrees, 
when compared to the actual values. The difference between predicted and actual temperature differentials between 
the top and the bottom of the slab was less than 3.6 F. This indicates the reasonableness of the PavePro predictions. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/5_1700_03_1.pdf 
 
Item 18 
Estimating the Cost of Right-of-Way Acquisitions Along Texas Corridors 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5-4079-01-1 • 2006 
 
Right-of-way (R/W) acquisitions can be a significant component of a project’s total cost. When owners reject the 
compensation offered for their properties as insufficient, the project comes to a halt until an agreement can be 
reached and increased funding can be obtained. Moreover, the process of condemnation can delay project 
completion. The availability of accurate and consistent estimation tools is therefore essential to planning projects, 
meeting budget constraints, and avoiding project delays. In 2002, the Texas Department of Transportation (TxDOT) 
embarked on Research Project 0-4079, in which 285 R/W records from six major districts were used to investigate 
the relationship between parcel characteristics and parcel taking cost along Texas corridors. From these R/W 
records, hedonic price models were developed to serve as a cost estimation tool for R/W acquisitions. As a follow 
up, Implementation Project 5-4079 was commissioned in 2005 with the purpose of testing and re-calibrating the 
price models using data from an additional 500 parcels in five other different districts. Regression models for five 
land uses were explored. Further analysis of historical costs of parcels by district and county was conducted and 
summarized as tables of unit costs by land use. R/W acquisition cost estimates based on regression models, 
historical unit cost averages, and cost of similar properties have been made available via a user-friendly Microsoft 
Excel-based tool to assist in the early stages of project planning and budgeting. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/5_4079_01_1.pdf 
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Item 19 
Right of Way Cost Estimating Tool User Manual 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5-4079-01-P1 • 2006 
 
This document is the user manual for the Right-of-Way (ROW) Acquisition Cost Estimating Planning Tool 
developed to help appraisers evaluate and analyze ROW acquisition costs. This tool is an interface between a set of 
regression equations and the users. It can also help manage the ROW takings information database. Once this 
software is installed on a computer, it allows the user to input the data collected from properties from different 
projects and then to see the analysis results and the estimated cost of any given property. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/5_4079_01_P1.pdf 
 
Item 20 
Estimating Truck Travel Data for Texas 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5-4713-01-1 • 2006 
 
In 2004, the Texas Department of Transportation (TxDOT) awarded the Center for Transportation Research at The 
University of Texas at Austin an implementation project that was to explain how to use the calibrated multinomial 
logit (MNL) models to generate county-level truck flows for Texas and to present a detailed explanation of the 
required steps to calibrate the MNL models in the future. MNL models were developed as part of a TxDOT research 
project 0-4713 entitled Development of Truck Travel Database in Texas: Identifying Sources and Methodology. 
Specifically, the research team was tasked with (a) embedding the MNL models into Microsoft Excel, (b) using the 
newly released 2002 Commodity Flow Survey (CFS) data for Texas to populate a truck travel database, (c) 
developing step-by-step instruction materials on using the MNL models embedded in Excel, and (d) piloting the 
instruction materials by providing training to district and Transportation Planning and Programming (TPP) 
personnel on its use. The instruction materials were piloted during a one-day workshop on August 25, 2006, at 
TxDOT’s Riverside facility. This report documents the information presented to the workshop participants. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/5_4713_01_1.pdf 
 
Item 21 
Manual for the Computation of Disaggregate County-Level Truck Flows and Explanation of Model 
Calibration 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5-4713-01-P3 • 2006 
 
Truck data is critical to transportation planning in any region. Inter-city and interstate truck flows have an important 
impact on traffic volumes, the mix of traffic, and experienced level of congestion on the state-maintained 
infrastructure. In Technical Report 0-4713-R1 entitled “Development of Sources and Methods for Securing Truck 
Travel Data in Texas”, a multinomial logit approach was proposed to estimate county level truck travel data from 
the publicly available 1997 Commodity Flow Survey (CFS) and IMPLAN data over the short term. Although not a 
required research product, the modeling approach was considered very useful to TxDOT. The objective of this 
manual is to explain how to use the calibrated multinomial logit (MNL) models to generate disaggregate county-
level truck flows for Texas and to present a detailed explanation of the required steps to calibrate the MNL models 
in the future. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/5_4713_01_P3.pdf 
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Item 22 
Current Issues Related to Security and Safety Initiatives for Mexican Truck Carriers Along the Texas-
Mexico Border 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5-9014-01-P7 • 2005 
 
Since the September 11, 2001 terrorist attacks, the U.S. government’s view of its borders has changed and they are 
now viewed as serving a protective function first, while the role of encouraging trade has become secondary. 
However, even with the realization of the dangers that the United States now faces, the country cannot simply close 
its borders and look inward. International trade is too vital a component of the country’s economic activity and 
prosperity to eliminate. In the case of U.S.-Mexico trade, it totaled $232.1 billion in 2002 and approximately 80 
percent of the surface trade was carried by trucks. Prior to and since the September 11th attacks, federal and state 
governments have initiated a variety of programs for Mexican shippers and carriers to ensure domestic security, 
confiscate illegal drugs, stop smuggling, slow illegal immigration, and improve commercial vehicle safety. In 
general, most of the programs operate successfully, but there are always opportunities for improvement. Specific 
areas for improvement identified in this paper are increasing participation in voluntary enforcement programs, 
improving data exchange between the U.S. federal and state governments and the Mexican federal government, and 
improving the Mexican Commercial Driver’s License system. Given the federal government’s reorganized view of 
the border, the current transitional period will likely continue for two or more years and should be viewed as an 
opportunity to fix existing problems and improve future practices. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/5_9014_01_P7.pdf 
 
Item 23 
Current Practices at TxDOT/DPS Border Safety Inspection Facilities and Opportunities for Data Sharing 
with Federal Agencies 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5-9014-01-P8 • 2005 
 
Concern about the safety of Mexican trucks operating in the United States began in the early 1990s, during the 
debate over the ratification of the North American Free Trade Agreement (NAFTA). During this debate, a number 
of U.S. special interest groups argued that Mexican trucks and Mexican truck drivers were unsafe and should not be 
allowed to operate on U.S. roads. As a result, federal and state governments have directed significant resources 
towards ensuring the safety of Mexican commercial vehicles and their drivers operating in the United States. This 
memorandum describes current practices by the Texas Department of Transportation (TxDOT) and the Texas 
Department of Public Safety (DPS) to inspect commercial vehicles bringing goods from Mexico into the United 
States. The data for the study were collected during field visits to border safety inspection facilities in El Paso, Texas 
and Laredo, Texas, as well as through interviews with individuals working for sates and federal agencies. The study 
found that the Mexican federal government has the opportunity to improve safety and the velocity of trade by 
improving their commercial drivers license database and by providing public truck scales near border crossings. 
Federal and state governments in the United States can improve the efficiency of border safety inspection stations by 
increasing their staffing. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/5_9014_01_P8.pdf 
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Item 24 
Alternatives to Non-Compete Clauses in Toll Development Agreements 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5020-1 • 2007 
 
Private investors in toll roads sometimes request restrictive covenants such as non-compete clauses, which could 
prevent the public sector from adding capacity in the region for the life of the toll agreement. This research project 
examined 20 case studies of toll agreements in the United States and internationally, and developed a set of best 
practices, which provide alternatives to non-compete clauses. In addition to this research report, three research 
products were generated. The first product, 5020-P1, is a detailed set of guidelines on best practices in toll 
agreements. The second product, 5020-P2, is a brochure summarizing alternatives to non-compete clauses. The third 
product, 5020-P3, is a PowerPoint presentation and accompanying speaker notes outlining the results of this 
research. These products provide TxDOT with an effective set of strategies relating to competition between tolled 
and non-tolled roads, for possible incorporation into future toll project agreements. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_5020_1.pdf 
 
Item 25 
Guidelines for Best Practices in Toll Development Agreements 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5020-P1 • 2006 
 
This research product presents a synthesis of best practices in toll project development agreements to minimize the 
impact of traffic competition between tolled and non-tolled facilities and thus reduce the need for a noncompete 
clause. These practices are extracted from 20 case studies of toll agreements in several U.S. states and 
internationally. The details of the case studies are presented in Technical Report 0-5020-1. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_5020_P1.pdf 
 
Item 26 
Alternatives to Non-Compete Clauses in Toll Development 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5020-P2 • 2006 
 
This research product is a brochure summarizing best practices in toll project development agreements that may 
minimize the impact of traffic competition between tolled and non-tolled facilities, and thus reduce the need for a 
non-compete clause. These practices are extracted from 20 case studies of toll agreements in several U.S. states and 
internationally. The details of the case studies are presented in Technical Report 0-5020-1. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_5020_P2.pdf 
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Item 27 
Public Support of Passenger Rail Sharing Weight Infrastructure 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5022-1 • 2006 
 
Given the forecast growth in the Texas population and freight movements, it is clear that substantial demands will be 
placed on the already heavily used transportation infrastructure of the state. Railroads are thus viewed as a key 
element of a greater intermodal solution to supply increased travel demand. It is widely hypothesized that rail 
service (particularly commuter rail on existing tracks) can be less costly than highway expansions when used to 
supply personal travel. However, it is foreseen that TxDOT will face many challenges, and in some cases 
opposition, when the agency proposes to accommodate both passenger and freight trains on the same track or the 
same right-of-way. In 2004 the Texas Department of Transportation (TxDOT) contracted with the Center for 
Transportation Research (CTR) at The University of Texas at Austin to outline and explain the environments in 
which public agencies and private railroads operate and to highlight the negotiation issues and concerns regarding 
passenger rail sharing freight infrastructure from both parties' perspectives. The research culminated in this report. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_5022_1.pdf 
 
Item 28 
Impacts of Traveler Information on Transportation Network Operations and Potential Deployment 
Technologies 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5079-P2 • 2006 
 
This research product provides in-depth analysis of the impact of traveler information on commuters’ route choices 
in the toll road context. The details of a case study of the Austin, Texas metropolitan area are presented, showing 
impacts on the non-tolled network as well as on proposed toll roads. Technologies for deploying traveler 
information systems are outlined, along with system design and scoping issues. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_5079_P2.pdf 
 
Item 29 
Implementation Issues and Strategies for Deployment of Traveler Information Systems in Texas 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5079-P3 • 2007 
 
This research product provides in-depth analysis of the benefits and costs of Advanced Traveler Information 
Systems (ATIS) deployment to enhance toll road operations in Texas, the implementation issues of ATIS, and 
funding opportunities for ATIS implementations. A case study of cost benefit analysis was conducted using the 
Austin transportation network. The evaluation results show that ATIS deployment proposed in a previous simulation 
study is cost-effective. A practical framework for ATIS implementation was developed. In general, Texas TMCs are 
capable of providing the traveler information desired by the public. The funding opportunities for ATIS deployment 
are generally from the public sector. The funding opportunities from the private sector are very limited and need 
substantial marketing effort. Several business models are reviewed. It was found that most TMCs in Texas are using 
the Public-Centered Operations model. There is significant scope left for private sector involvement. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_5079_P3.pdf 
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Item 30 
Metropolitan Area Transit Accessibility Analysis Tool 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5178-P3 • 2006 
 
This guide is designed for those interested in measuring the level of transit accessibility for a fixed route transit 
system. The purpose of this document is to provide users of the Trans- CAD-based Transit Accessibility Measure 
(TAM) software tool with instructions for installing and using the software. This comprehensive guide provides 
background information, pertinent literature, and describes the methodology used to formulate the transit 
accessibility index that forms the core of the software application. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_5178_P3.pdf 
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Item 31 
Evaluation of Emission Control Strategies for the 8-Hour Ozone Standard in the Houston and Dallas Areas 
and A Pilot-Scale Study of In-Use Emissions from Heavy-Duty Diesel Dump Trucks using a Portable 
Emissions Monitoring System (PEMS) 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5191-1 • 2007 
 
Emissions that lead to the formation of ozone have distinctive temporal patterns, and the chemistry of ozone 
formation is non-linear and introduces time lags between emissions and ozone formation. As the transition is made 
between the 1-hour ozone National Ambient Air Quality Standard (NAAQS) and the 8-hour NAAQS, critical 
questions arise about the effectiveness of potential new mobile source control strategies for reducing 8-hour 
averaged ozone concentrations in Texas non-attainment areas. This project had two primary objectives. The first 
objective was to examine the relative effectiveness of potential new emission control measures, primarily from 
mobile sources, on 1-hour and 8-hour ozone concentrations and population exposure metrics in the Houston and 
Dallas areas. The 32second objective was to conduct a pilot-scale study to examine how portable emissions 
monitoring system (PEMS) technology can be used to characterize exhaust emissions from heavy-duty diesel 
vehicles and equipment during real-world driving conditions. The overall goal of the research was to provide a 
foundation for effective transportation and air quality policy decisions in eastern Texas. A total of thirty-eight 
modeling simulations were conducted to examine a range of emission control strategies. This modeling indicated 
that even with reductions in on-road and non-road mobile source emissions greater than 40 percent, at least one 
monitor in each area is still predicted to remain in non-attainment. Given these challenges, it is recommended that 
TxDOT continue to investigate eligibility for Texas Emission Reduction Program (TERP) funding to reduce NOx 
emissions from on-road heavy-duty diesel vehicles and non-road equipment (particularly diesel construction 
equipment) and continue to pursue effective emission control strategies that can be adopted both locally and 
statewide to assist in obtaining regional NOx reductions. The pilot-scale PEMS study demonstrated the successful 
deployment of the Sensors, Inc. SEMTECH-D PEMS on single-axle and tandem-axle dump trucks during typical 
TXDOT operations. Idling accounted for the most significant fraction (20 percent–46 percent) of the duty cycle and 
had the highest average and median fuel-specific emission factors for all pollutants. TxDOT should continue to 
examine the idling practices of its dump trucks with respect to the impacts on both emissions and fuel consumption. 
Differences in emissions between non-idling modes of operation varied by pollutant. CO2 and NOx emissions were 
reasonably consistent between non-idling modes; CO and THC emissions exhibited greater variability with 
differences of a factor of two, or three in some cases. The range of NOx emission factors measured in this study 
showed very good agreement with emission factors measured through chassis dynamometer testing of the same 
engine types by Baker et al., (2004), and were well within the range of values reported in other studies. TxDOT 
should continue to characterize baseline emissions from other on-road and non-road equipment besides dump trucks 
during typical operations, as well as examine the effectiveness of new fuels and fuel additives and new after-market 
emission reduction technologies that will be emerging from TERP, the New Technology Research and Development 
(NTRD) Program, and similar state or national-scale incentive programs. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_5191_1.pdf 
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Item 32 
Testing the HB2060 Pads: Equivalent Damage and Fatigue Testing 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5372-1 • 2006 
 
The primary objective of the study was for the Center for Electromechanics, The University of Texas at Austin, to 
evaluate the Texas Mobile Load Simulator (TxMLS) equipment to recommend the most appropriate rehabilitation 
options. Within this framework, the research proposed in Project 0-5372 aimed at making the best possible use of 
the traffic loads that were to be applied as part of the evaluation. A series of secondary objectives included: 1) 
quantifying the response and performance of a relatively light pavement structure with increased traffic load 
applications; 2) comparing the performance of the same pavement structure under different axle loads; 3) developing 
a methodology to estimate the reduction in expected pavement performance as a result of increased axle loads. The 
contract under which the repairs to the TxMLS and the necessary traffic load tests were to be conducted was 
discontinued in August 2005. At that time, approximately 40,000 axle load repetitions had been applied to one of the 
test pads, which did not provide enough data to address the research objectives described above. Therefore, this 
research report addresses only part of the third objective: the development of a methodology for the estimation of 
pavement damage under different axle loads and configurations. In addition, results of the asphalt mixture fatigue 
testing used for the construction of the HB2060 test pads are presented. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_5372_1.pdf 
 
Item 33 
Synthesis of Best Practices in Right-of-Way Valuations and Negotiations 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5379-P1 • 2006 
 
Right-of-way (R/W) acquisition is an integral component of the overall planning and implementation of highway 
and transportation projects. This process has become more complex, expensive, time consuming and socially 
sensitive over the last few decades. The valuation of the parcels and the negotiations with property owners are 
extremely important aspects of this process, and their success brings many benefits to transportation agencies. 
Because the Texas Department of Transportation (TxDOT) earnestly pursues public satisfaction while at the same 
time maintaining efficient project performance, the agency’s goals are met when right-of-way offers reflect fair 
market values. Different issues must be considered in order to achieve these goals: TxDOT must study practice 
differences among its districts; it must communicate engineering details to contractors in the early stages of new 
projects; it must understand the differences in appraisal types; navigate the intricacies of acquisition outsourcing; 
and it must maintain awareness of changing laws and statutes. These considerations and others contribute to the 
agency’s ability to conduct efficient valuation and negotiation process. Such efficiency is crucial since, as Hakimi 
and Kockelman (2005) stress that inefficient valuation and negotiation processes typically frustrate the public and 
contribute to an increase in project cost and duration. Since the right-of-way acquisition process immediately 
precedes the construction phase of the project, the right-of-way division faces constant pressure to acquire land and 
deliver properties as soon as possible. Consequently, many right-of-way departments have turned to outsourcing 
consultants to lessen the workload. The objective of the right-of-way acquisition process is to obtain the title of the 
needed right-of-way. However, this process, at best, is extensive and complex. Given that right-of-way valuation 
and negotiations with property owners are usually in the critical path of the project and have a key impact on 
schedule and cost, there is a need to summarize best practices in the right of-way valuation and negotiation 
processes. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_5379_P1.pdf 
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Item 34 
TxDOT Guidebook for Right-of-Way Valuations and Negotiations 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5379-P2 • 2006 
 
In fiscal year 1999, the Federal Highway Administration (FHWA, 2003b) reported that the federal government spent 
nearly one billion dollars on right-of-way (R/W) acquisition. Because valuations and negotiations can have such a 
large impact on a project’s overall success, they are becoming particularly vital parts of the right-of-way acquisition 
process. Successful R/W valuations and negotiations depend on three criteria: time management, cost containment, 
and a good relationship with the public. However, it is difficult to achieve all three objectives at once because of the 
complex nature of the process. While project plans, surveys, and construction have relatively finite timelines, 
condemnation proceedings often make property acquisition last longer than expected or desired (NCHRP, 2000). 
Furthermore, a series of complex statutes, rules, and regulations creates additional challenges. Given the 
significance of R/W acquisition and its numerous challenges, it is crucial to evaluate and undertake effective 
strategies for successful valuations and negotiations. In order to facilitate effective R/W valuation and negotiation by 
TxDOT and its agents, this guidebook presents guidelines and documents recommended practices. Also, these 
guidelines are based on various reviews of the literature, research on the R/W process, analysis of databases, and 
interviews. They are intended for use by TxDOT’s R/W agents and outside consultants. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_5379_P2.pdf 
 
Item 35 
Freight Performance Measures Guide 
CENTER FOR TRANSPORTATION RESEARCH 
CTR 5410-P3 • 2006 
 
The Texas Department of Transportation (TxDOT) has partnered with metropolitan areas to support using 
Intelligent Transportation Systems (ITS) data in order to make real-time decisions and support performance 
measures for general transportation with facilities like TransGuide in San Antonio and TranStar in Houston. Now, 
transportation agencies are also beginning to generate planning programs specifically for goods movement, but 
fewer quantitative tools and data are available that supply information to assist analysts and programmers 
responsible for freight planning. Realizing this shortfall, TxDOT sponsored a scoping study during fiscal year 2006 
to evaluate potential freight performance measure (FPM) strategies. The Center for Transportation Research (CTR) 
and the Texas Transportation Institute (TTI) delivered its findings in Technical Report 0-5410-1, Developing Freight 
Highway Corridor Performance Measure Strategies in Texas. Since the idea of FPM is a relatively new topic, one 
might ask, “What is FPM?” In short, FPM are quantitative or qualitative indicators that rely on data or information 
to describe the influence of freight on the environment, safety, or any topic like those listed above, but at the same 
time, the tools define the movement of freight within the transportation system. Goods movement is a broad 
component of transportation. FPM attempts to describe this wide-ranging area of transportation with precise 
feedback; however, the accuracy of FPM relies on the quality of data used to derive the measures. To help guide the 
development of FPM strategies, this brief synopsis first demonstrates that the time is right for transportation 
agencies to start considering freight performance measures. A national emphasis and implementation of FPM has 
paved the way for the usage of freight indicators, which can provide useful information to transportation planners 
given the charge to implement FPM. In addition, this overview introduces the areas that will most likely affect the 
development of FPM in Texas. 
Full-text PDF of this report is available for free download from  
http://www.utexas.edu/research/ctr/pdf_reports/0_5410_P3.pdf 
 
 

 




