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Black Ice Detection in Open-graded Friction Courses
Manuel Trevino, Terry Dossey and Yetkin Yildirim, Center for Transportation Research, The University of Texas at Austin.
Paper Number: 07-2284
From the Introduction: This project developed a methodology, based on the installation of small moisture and temperature sensors embedded in the pavement, to detect the formation of black ice. The procedure has been tested in the laboratory and implemented in various new generation open-graded friction course sections in northern Texas. This paper presents both the laboratory and field experiments, and recommendations for a future implementation, which is very promising for transportation agencies having to deal with this phenomenon.

Using Driving Simulators to Train Snowplow Operators: Lessons Learned From Some Preliminary Evaluations
Mary Kihl and Peter Wolf, Arizona State University.
Paper Number: 07-1242
From the Methodology: An interdisciplinary research team from Arizona State University in cooperation with Arizona DOT’s Arizona Transportation Research Center was asked to evaluate the effectiveness of simulator-based snowplow training primarily from the perspective of driver-participants and their field supervisors. The focus in this paper is on the 2005-06 training program in the Globe District. The paper presents findings in terms of the benefits of simulator training in meeting objectives associated with ADOT’s snowplow driver training. The expectation is that the findings will help guide other DOTs in considering simulator training for snowplow drivers and operators of heavy equipment common to DOTs.
The Use of Average Traffic Speeds to Indicate the Level of Roadway Snow and Ice Control Operations
Helmut Zwahlen and Kiran R Suravaram, Ohio Research Institute for Transportation and the Environment.
Paper Number: 07-1483
From the Introduction: The objective of this research is to develop a procedure to determine the level of roadway snow and ice control operations in terms of the average speed measurements reported by NuMetrics pavement sensors. Since most drivers reduce their speed upon perceiving potentially hazardous road conditions caused by snow and ice, the average speed data obtained from RWIS sensors can be correlated to the level of service. The level of service perceived and judged by motorists was obtained by conducting driver surveys during major snowstorm events.
Investigation into Potential of Potassium Acetate Deicer Solution to Cause ASR Using a Modified ASTM C 1293 Test Method
Prasada Rao Rangaraju and Ketan Sompura, Clemson University; and Jan Olek, Purdue University.
Paper Number: 07-0288
From the Introduction: In order to evaluate the effects of potassium acetate deicer solution on concrete test specimens at lower temperatures that would be within the realm encountered in the field, an investigation was conducted using a modified ASTM C 1293 test procedure. The results of the modified ASTM C 1293 test were compared with the results from the standard ASTM C 1293 test to assess the effects of the deicer solutions on alkali-silica reaction. This paper presents the results of expansion, dynamic modulus of elasticity and microstructure of test specimens from the standard and modified ASTM C 1293 tests using deicer solutions. It also suggests possible mechanisms behind the role of deicers in causing the distress.
Comparing Winter Maintenance Performances on Expressways
Hai Sun, The State University of New York at Buffalo; and Jean-Claude Thill, The University of North Carolina at Charlotte.
Paper Number: 07-1234
From the Introduction: The purpose of this study is to identify discrepancies in level of winter service between the facilities of the New York State Department of Transportation and the New York State Thruway Authority. Based on the travel time measured by automatic vehicle identification technology, this paper analyzes two aspects of level of service, namely the speed reduction rate during snowstorm events and the time taken for speed recovery after storm events.
Modeling to Predict Bridge-Pavement Temperature for Winter Maintenance Decision
Naoto Takahashi, Roberto Tokunaga and Motoki Asano, Civil Engineering Research Institute for Cold Region; and Nobuyoshi Ishikawa, Hokkaido University.
Paper Number: 07-1312
From the Abstract and Report Text: In order to enable more effective winter maintenance through accurate forecasts of bridge pavement conditions, this study explores the bridge-pavement temperature prediction by applying a heat-balance model, which considers heat transfer at the bottom of bridge decks and the influence of crossing vehicles, such as thermal energy release and atmospheric radiation screening. The study verifies the model performance with observed pavement temperature data.
On-line Estimation of Friction Coefficients of Winter Road Surfaces Using Unscented Kalman Filter
Takashi Nakatsuji and Prakash Ranjitkar, Hokkaido University; Ikuko Hayashi, Hitachi Ltd.; and Tatsuo Shirakawa and Akira Kawamura, Kitami Institute of Technology.

Paper Number: 07-2136
From the Introduction: This study primarily aims to formulate an online system for estimating the friction coefficient of winter road surfaces using the unscented Kalman filter. Following a brief description of Kalman filter theory, the authors provide a procedure for estimating the friction coefficient in a feedback manner using the new filter. The attention is focused on how a nonlinear algebraic equation and differential equations can be implemented into the Kalman filtering operation. Some numerical experiments follow, with a brief description of the measurement data.

Vehicle-Based Sensor Technologies for Winter Maintenance: A Critical Review
Robb Larson, Montana State University; Xianming Shi, Christopher Strong, Eli Cuelho, David Kack, Nabil El Ferradi, Aswinkumar Seshadri, Katie O’Keefe and Laura Fay, Western Transportation Institute, Montana State University.
Paper Number: 07-1841
From the Abstract: Numerous vehicle-based technologies, including automatic vehicle location, surface temperature measuring devices, on-board freezing point and ice-presence detection systems, salinity measuring devices, visual and multi-spectral sensors, and millimeter wavelength radar sensors, have been developed in recent years to achieve improvements in winter maintenance efficiency and safety. Conducted through NCHRP Project 20-7/Task 200, this paper synthesizes information obtained from a comprehensive literature review and agency surveys on the state of development of these advanced technologies.
Crash Analysis to Improve Winter Weather Traffic Safety
T. Maze and Zachary Hans, Center for Weather Impacts on Safety and Mobility.
Paper Number: 07-1825
From the Abstract: With better weather forecasts and a better understanding of weather impacts, transportation agencies, transportation firms, and individuals can more proactively manage their requirements and actions before and during inclement weather. This paper describes work being done at Iowa State University’s Center for Weather Impacts on Mobility and Safety in conjunction with Iowa DOT to quantify weather impact on highway traffic and seek solutions for problematic winter weather safety problems. Ultimately, the analysis drills down to specific location of individual winter weather related crashes over a 10-year period on Iowa’s interstate system. Maps of the worst winter weather crash locations were presented to Iowa’s garage level managers and selected operators to help them make adjustments to snowplow truck routing and schedules and winter maintenance application to address winter weather related crashes.
Disk 2

Development of a Winter Severity Index for Salt Management in Canada
Jeff Suggett, Synectics Transportation Consultants Inc.; Alireza Hadayeghi, Synectics Transportation Consultants Inc. / University of Toronto; Jean Andrey, University of Waterloo; Brian Mills, Environment Canada; and Geoff Leach, Integrated Maintenance & Operations Services Inc.
Paper Number: 07-2426
From the Introduction: The primary objective of this paper is to present the findings of the development of two national winter severity indicator models that can be used by Canadian jurisdictions to evaluate the relative harshness of a winter in comparison with a base period for the purposes of salt management. The data used for development of the models were readily available meteorological data obtained through the Meteorological Service of Canada and road weather information systems data obtained through provincial and local road authorities. Winter severity indices were then developed to explain and quantify the impact of winter weather on salt usage. The model results were then calibrated to local geographic areas in order to reflect local variations in practice.
State-of-The-Practice of Automatic Vehicle Location for Winter Maintenance Operations
Christopher Strong, Nabil El Ferradi and Xianming Shi, Western Transportation Institute, Montana State University.
Paper Number: 07-3003
From the Introduction: This paper provides a review of the use of automatic vehicle location (AVL) for winter maintenance applications as identified through a study conducted for NCHRP. Information in the paper was gathered through a literature review supplemented by surveys and interviews with transportation agencies that have experience with AVL. Following a review of the mechanics of AVL the paper reviews recommended practices and previous experience of North American transportation agencies that have used the technology.
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