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NS 528 A Qualitative and Quantitative Assessment of Pavement 
Segments That Have Remained in Poor Condition for 5+ Years: 
Literature Search 
July 3, 2018 
 
Prepared for: Beth Klemann 
Prepared by: Karen Neinstadt 
Resources searched: Transport Database, TRB RiP, MnDOT Library Catalog 
 
Summary: This literature search reflects results on “the Assessment of Pavement Segments in Poor 
Condition”.  Results are compiled from the databases named above.  In only some cases, the 5-year threshold 
was mentioned.  There were not many examples of qualitative and quantitative recommendations for these 
conditions.  Most of the citations in the “Least Relevant Results” refer to non-pavement related cases. 
 
# Searches Results 
1 "service life".mp. [mp=abstract, title, heading word, accession number] 6378 
2 assess*.mp. [mp=abstract, title, heading word, accession number] 88225 
3 predict*.mp. [mp=abstract, title, heading word, accession number] 55809 
4 method*.mp. [mp=abstract, title, heading word, accession number] 196508 
5 health.mp. [mp=abstract, title, heading word, accession number] 14383 
6 indic*.mp. [mp=abstract, title, heading word, accession number] 71977 
7 index*.mp. [mp=abstract, title, heading word, accession number] 15009 
8 "life expectanc*".mp. [mp=abstract, title, heading word, accession number] 578 
9 "performance measure*".mp. [mp=abstract, title, heading word, accession number] 5065 
10 "performance model*".mp. [mp=abstract, title, heading word, accession number] 930 
11 "asset management*".mp. [mp=abstract, title, heading word, accession number] 2012 
12 perform*.mp. [mp=abstract, title, heading word, accession number] 142753 
13 predict*.mp. [mp=abstract, title, heading word, accession number] 55809 
14 track*.mp. [mp=abstract, title, heading word, accession number] 33402 
15 estimat*.mp. [mp=abstract, title, heading word, accession number] 66855 
16 monitor*.mp. [mp=abstract, title, heading word, accession number] 32956 
17 identif*.mp. [mp=abstract, title, heading word, accession number] 72829 
18 assess*.mp. [mp=abstract, title, heading word, accession number] 88225 
19 "pavement management*".mp. [mp=abstract, title, heading word, accession number] 4488 
20 "pavement condition*".mp. [mp=abstract, title, heading word, accession number] 2570 
21 evaluat*.mp. [mp=abstract, title, heading word, accession number] 135903 
22 "ride qualit*".mp. [mp=abstract, title, heading word, accession number] 1771 
23 rqi.mp. [mp=abstract, title, heading word, accession number] 16 
24 12 or 13 or 14 or 15 or 16 or 17 or 18 or 21 392346 
25 1 or 8 6830 
26 2 or 4 or 9 or 10 258519 
27 6 or 7 83693 
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28 5 and 27 2056 
29 19 or 20 6204 
30 22 or 23 1776 
31 24 or 25 or 26 or 28 or 29 or 30 473997 
32 11 and 31 1586 
33 "poor condition*".mp. [mp=abstract, title, heading word, accession number] 314 
34 32 and 33 4 
35 29 and 33 36 
36 24 and 35 35 
37 29 and 36 35 
38 "pavement condition index".mp. [mp=abstract, title, heading word, accession number] 247 
39 pci.mp. [mp=abstract, title, heading word, accession number] 330 
40 38 or 39 412 
41 37 and 40 6 
42 "5 year*".mp. [mp=abstract, title, heading word, accession number] 2519 
43 "five year*".mp. [mp=abstract, title, heading word, accession number] 4419 
44 42 or 43 6838 
45 40 and 44 9 
 
Most Relevant Results 
Title:  STRATEGY FOR IMPROVED ROAD ASSET MANAGEMENT IN SOUTHERN AFRICA.  
Author:  Pinard M I; Mbvundula W D  
Citation:  Conference Title: Sixth International Conference on Low-Volume Roads. Location: Minneapolis, 
Minnesota.Sponsored by: Forest Service and Agricultural Marketing Service, U.S. Department of Agriculture; 
Federal Highway Administration, U.S. Department of Transportation; Bureau of Indian Affairs, U.S. Department 
of the Interior; and Kuwait Fund for Arab Economic Development..Held: 19950625-19950629.Transportation 
Research Board Conference Proceedings. 1995. (6) p. 129-136(1 Figs., 11 Refs., 1 Tabs.)  
Publisher:  Transportation Research Board, 500 Fifth Street, NW, Washington, DC, 20001, USA 
Abstract:  Despite the dominant role played by road transport in the economies of the 10-country Southern 
Africa Development Community (SADC) region (Angola, Botswana, Lesotho, Malawi, Mozambique, Namibia, 
Swaziland, Tanzania, Zambia, and Zimbabwe), this subsector faces a crisis from inadequate maintenance 
funding. More than half of the paved roads and just over 60% of the unpaved roads are now in fair to poor 
condition and require substantial repair. However, there is serious concern that the institutional, managerial, 
technical, and financial capacities of many of the road agencies are simply not adequate to cope with the 
increasing complexities of managing the maintenance and preservation of national road networks in a 
satisfactory manner. Radically new approaches are now required to return and maintain national roads in good 
condition. This paper identifies a range of policy options open to road agencies in the SADC region of Southern 
Africa as a basis for selecting appropriate courses of action aimed at improving approaches to road asset 
management. 
 
Title:  DEVELOPMENT OF AN INFRASTRUCTURE ASSET MANAGEMENT SYSTEM FOR A TYPICAL 
LOCAL GOVERNMENT IN RHODE ISLAND.  
Author:  Lee W K; Corrigan S P; Park K W  
Editor:  Sinha K C; Fwa T F; Cheu R L; Lee D-h 
Citation:  Conference Title: Applications of Advanced Technologies in Transportation Engineering. Eighth 
International Conference. Location: Beijing, China.Sponsored by: China Academy of Transportation 
Engineers; American Society of Civil Engineers; China Highway and Transportation Society; China Navigation 
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Institute; Transportation Research Board; Tsinghua University, China.Held: 20040526-20040528. 2004. p. 
271-275(Refs., 3 Tabs.)  
Abstract:  An attempt was made to implement a Pavement Management System (PMS) for the Town of West 
Warwick, Rhode Island as an initial step to develop an infrastructure asset management system. The 
MicroPAVER 3.2 was utilized to provide decision makers with a practical tool for the prioritization of roads and 
streets for cost-effective Maintenance and Repair (M&R) alternatives. A set of preliminary M&R criteria was 
developed based on pavement rank, minimum Pavement Condition Index (PCI) values, which are computed 
by MicroPAVER program using visual inspection data of roads in the network, and construction constraints. 
Using these criteria, optimal M&R strategies were selected and a preliminary budget analysis was performed. 
Two alternatives of five year M&R plans were developed for the town council's consideration. 
 
Title:  APPLICATION OF NEURAL NETWORK MODELS FOR FORECASTING OF PAVEMENT CRACK 
INDEX AND PAVEMENT CONDITION RATING. 
Author:  YANG J; Lu J J; Gunaratne M 
Citation:  2003/3. 152 p.(1 Apps., 16 Refs.) 
Abstract:  Timely identification of undesirable crack, ride and rut conditions has been a critical step in pavement 
management at the network level. To date, many models have been developed for forecasting of pavement 
conditions with most of them focusing on a single index. Florida Department of Transportation (FDOT) 
forecasting models for roughness, skid resistance, or crack condition, etc., are such examples. The overall 
pavement surface condition is jointly determined by these individual pavement condition indices. This report 
summarizes the results of a research project that was initiated to implement a pavement condition prediction 
methodology using the Artificial Neural Network (ANN). In this research effort, three individual ANN models 
were developed to forecast three key indices, including crack rating, ride rating, and rut rating. These indices 
have been used by the FDOT for pavement evaluation purposes. Each individual model was trained and tested 
with the use of the FDOT pavement surface condition database. Modeling results suggest that the ANN models 
developed in the research have the capability to satisfactorily forecast future individual pavement condition 
index up to a period of five years. As one of the implementation tasks, a software package was developed for 
easy implementation and use of the ANN predictive models. 
 
Title:  Use of Life Cycle Cost Analysis to Enhance Inspection Planning for Transportation Infrastructure 
Abstract. The poor current condition and continued deterioration of transportation assets, including bridges 
and other structures, is a well-documented concern in the United States (ASCE 2017). State Departments of 
Transportation (DOTs) are challenged with the need to improve (or at least maintain) the condition of large 
networks of assets with inadequate budgets. Inspection is an important part of the asset management 
process that provides the information upon which maintenance and repair decisions are made. This proposal 
focuses on the specific issues associated with bridges, but the framework is anticipated to have applications 
to other types of infrastructure. For the past several decades, U.S. bridge inspection practices have been 
based on a model that requires most bridges be inspected on a fixed two-year cycle, and where the vast 
majority of inspections are conducted visually. There is a growing recognition that bridge inspection practices 
are in need of enhancement in order to provide for public safety and the most effective use of maintenance 
and repair budgets (ASCE/SEI-AASHTO Ad Hoc Group, 2009). For example, recent research has studied the 
development of risk based inspection practices that seek to extend inspection periods for low risk bridges and 
focus inspection efforts on the most critical elements (Washer et. al., 2014). A significant body of research has 
also investigated the application of a variety of nondestructive evaluation (NDE) techniques to bridge 
inspection (particularly bridge decks) (Gucunski, et.al. 2013). The potential of NDE methods beyond visual 
inspection to enhance the understanding of bridge condition has been demonstrated; but challenges remain in 
the effective utilization of NDE by DOTs. One significant limitation is the difficulty in interpretation of collected 
data that limits the accuracy of NDE techniques. For example, recent analysis of commercially conducted 
NDE bridge deck scans on four Colorado bridges showed that the scanned results often did a poor job of 
identifying areas on bridge decks in need of repair and in estimating the level of repair needed (Vemuri and 
Atadero, 2016). Another issue limiting the application of NDE (beyond visual inspection) by state 
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transportation agencies is the cost. States currently have well established practices by which they conduct 
and pay for routine visual inspections. Introducing other NDE methods as routine is challenging because they 
are not yet in a position to replace visual inspection, and thus are viewed as an additional cost that must be 
paid. Paying for NDE might reduce the funding available to conduct preventive maintenance or repair 
structures. On the other hand, NDE might be a cost savings measure if its findings are accurate enough to 
prevent mobilizing a large construction crew for only a limited amount of repair work, or if it ensures that 
repairs are conducted in a timely fashion while repair costs are still lower (i.e., the structure has not 
deteriorated to a poorer condition stage where the cost of repair is significantly higher). In order for 
transportation agencies to adjust their inspection practices to best use the capabilities of various NDE 
techniques beyond visual inspection, they must have confidence in the methods to inspect the bridge and an 
understanding of the lifecycle cost implications of NDE use. This study will focus specifically on the lifecycle 
cost implications of using NDE methods besides visual inspection to inspect bridges.  
Record URL: https://www.mountain-plains.org/research/details.php?id=429 
Contract Numbers: 69A3551747108 
Status: Active 
Funding Amount: 108000 
Sponsor Organizations:  Office of the Assistant Secretary for Research and Technology 
University Transportation Centers Program 
Department of Transportation 
Washington, DC 20590 United States 
Project Managers:  Kline, Robin 
(202) 366-2732 
robin.kline@dot.gov 
Performing Organizations:  Colorado State University, Fort Collins 
Fort Collins, CO 80523 United States 
Principal Investigators:  Atadero, Rebecca 
0000-0002-7477-1620 
(970) 491-3584 
rebecca.atadero@colostate.edu 
Ozbek, Mehmet E 
0000-0002-1416-364X 
(970) 491-4101 
mehmet.ozbek@colostate.edu 
Start Date: 2017-08-25 
Expected Completion Date: 2022-07-31 
Source Data: MPC-533 
Source Agency: Mountain-Plains Consortium 
North Dakota State University 
P.O. Box 6050, Department 2880 
Fargo, ND 58108-6050 United States 
 
Title:  A Workshop on Implementation of Asset Management Principles for Local Street Networks 
Abstract. Roadway systems in the United States have consistently been evaluated to have poor condition 
grades in the last two decades. According to American Society of Civil Engineers’ (ASCE) Infrastructure 
Report Cards, the overall condition scores of the roads in the United States have been fluctuating between a 
grade of "D -" and a "D+" since 1998 (ASCE 1998, 2001, 2005, 2009, 2013). The latest report card states that 
approximately one-third (32%) of the major roads in the U.S. are in poor or mediocre conditions (ASCE 2013). 
It is further added that 42% of the major urban highways in the United States (U.S.) are congested, resulting 
in large amounts of wasted fuel, emissions, delays, and lost time. When it comes to the State of New York, 
the condition of roadways is reported to be worse than the national average, as 60% of the roads are in poor 
or mediocre condition. The City of Syracuse, located in Central New York, also suffers from a large number of 
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deteriorated roadway sections. Some of the factors that contribute to the deterioration of these roadways 
include aging, wear and tear, harsh weather conditions in winter (freeze-thaw cycles, heavy snowfall), and 
use of de-icing agents. Absence of a formal infrastructure asset management system for roadways further 
obscures the efficient use of limited resources.  In order to address problems associated with its aging 
infrastructure, the City of Syracuse, with support of a grant from “Bloomberg Philanthropies”, formed the 
“Office of Innovation” in 2015. The Office of Innovation investigated the infrastructure related problems in the 
City of Syracuse and issued a list of recommendations to address various problems with water, wastewater, 
and roadway systems (Innovate Syracuse 2016). In a recent meeting with Office of Innovation members, it 
was indicated that an outreach activity would be highly beneficial in raising city officials’ awareness with 
respect to the importance and necessity of procedures involved in developing a holistic infrastructure asset 
management approach for civil infrastructure systems (Finch and Robinson, personal communication, 2016).  
This proposal aims to undertake outreach activities to advance the awareness of City of Syracuse Officials on 
Implementation of Asset Management Principles for Local Street Networks. The workshop will be designed to 
provide a comprehensive set of guidelines on the initiation and continuation of the tasks involved with 
management of local street networks. As such, some of the important components of the workshop will 
include: generating an inventory for roadway networks, condition assessment and evaluation, deterioration 
models, risk assessment, risk mitigation, and decision models.  
Record URL: http://www.utrc2.org/research/projects/workshop-implementation-asset-management 
Contract Numbers: 49198-17-28 
Status: Active 
Funding Amount: 22333 
Sponsor Organizations:  Office of the Assistant Secretary for Research and Technology 
University Transportation Centers Program 
Department of Transportation 
Washington, DC 20590 United States 
Managing Organizations:  University Transportation Research Center 
City College of New York 
Marshak Hall, Suite 910, 160 Convent Avenue 
New York, NY 10031 United States 
Project Managers:  Eickemeyer, Penny 
Performing Organizations:  Syracuse University 
Institution of Transportation and Traffic Engineering 
Syracuse, NY 13244-2130 United States 
Principal Investigators:  Salman,  Baris 
Salem, O. Sam 
Start Date: 2016-09-01 
Expected Completion Date: 2018-03-31 
USDOT Program:  University Transportation Centers Program 
Source Agency: University Transportation Research Center 
City College of New York 
Marshak Hall, Suite 910, 160 Convent Avenue 
New York, NY 10031 United States 
 
Title:  Innovative Techniques for Maintenance, Repair and Reconstruction (MRR) of Asphalt Roadways 
Abstract. The users of the roadway systems in the United States have been suffering from the poor condition 
levels of these systems for approximately the last two decades. When the Infrastructure Report Cards 
published by the American Society of Civil Engineers (ASCE) are examined, it can be seen that the overall 
condition of the roads has been fluctuating between a grade of "D-" and a "D+" since 1998 (ASCE 1998, 
2001, 2005, 2009, 2013). In fact, according to the latest report card, approximately one-third (32%) of the 
major roads in the U.S. are in poor or mediocre conditions (ASCE 2013). The condition level of roadways in 
the State of New York is reported to be worse than the national average, as 60% of the roads are in the State 
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of New York are in poor or mediocre conditions. It is further added that 42% of the major urban highways in 
the U.S. are congested, resulting in large amounts of wasted fuel, emissions, delays, and lost time. 
Congestion of highways has two major impacts on the management of roadways: 1) Deterioration rate of the 
roadways in congested areas are expected to be higher as a result of increased usage; 2) User costs are 
higher in congested areas as a result of maintenance, repair, and reconstruction activities. Consequently, 
utilization of innovative maintenance, repair, and reconstruction activities, which have the potential to improve 
the overall condition level of the roadways in consideration of their economic, social, and environmental 
impacts, is gaining significance.  
Record URL: http://www.utrc2.org/research/projects/innovative-techniques-maintenance-repair 
Contract Numbers: 49198-37-27 
Status: Completed 
Funding Amount: 86200.00 
Sponsor Organizations:  Research and Innovative Technology Administration 
University Transportation Centers Program 
1200 New Jersey Avenue, SE 
Washington, DC 20590 United States 
University Transportation Research Center 
City College of New York 
Marshak Hall, Suite 910, 160 Convent Avenue 
New York, NY 10031 United States 
Project Managers:  Thorson, Ellen 
(212) 650-8144 
ethor@utrc2.org 
Eickemeyer, Penny 
(212) 650-8074 
peickemeyer@utrc2.org 
Performing Organizations:  Syracuse University 
Institution of Transportation and Traffic Engineering 
Syracuse, NY 13244-2130 United States 
Principal Investigators:  Salman Dr. , Baris 
Salem Dr. , O. Sam 
Start Date: 2015-06-01 
Expected Completion Date: 2017-08-31 
Actual Completion Date: 2017-03-31 
Source Data: RiP Project 39468 
Source Agency: University Transportation Research Center 
City College of New York 
Marshak Hall, Suite 910, 160 Convent Avenue 
New York, NY 10031 United States 
 
Title:  Cost Effective Maintenance Strategies of Managing Pavements in Poor Condition 
Abstract. This research project will identify possible construction treatments and/or materials that extend the 
usable service life of a pavement in poor condition, and create a tool for selecting those treatments by 
assessing performance, cost, and environmental impact.  
Record URL: http://www.wistrans.org/cfire/research/projects/05-03/ 
Contract Numbers: CFIRE 05-03 
Status: Completed 
Funding Amount: 139953.00 
Sponsor Organizations:  National Center for Freight and Infrastructure Research and Education (CFIRE) 
University of Wisconsin, Madison 

http://www.utrc2.org/research/projects/innovative-techniques-maintenance-repair
http://www.wistrans.org/cfire/research/projects/05-03/
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1415 Engineering Drive, 2205 Engineering Hall 
Madison, WI 53706 United States 
Performing Organizations:  University of Wisconsin, Madison 
Department of Civil and Environmental Engineering 
1415 Engineering Drive 
Madison, WI 53706 United States 
Principal Investigators:  Adams, Teresa A 
(608) 263-3175 
adams@engr.wisc.edu 
Start Date: 2011-02-00 
Actual Completion Date: 2013-01-00 
Source Data: RiP Project 28083 
Source Agency: National Center for Freight and Infrastructure Research and Education (CFIRE) 
University of Wisconsin, Madison 
1415 Engineering Drive, 2205 Engineering Hall 
Madison, WI 53706 United States 
 
Title:  Research Program Design---Administration of Highway and Transportation Agencies. Measuring 
Performance Among State DOTs, Sharing Best Practices' Preservation: Comparative Analysis of Bridge 
Conditions 
Abstract. Previous work by the National Cooperative Highway Research Program (NCHRP) has 
demonstrated the value of comparative performance measurement in three areas to date: Project Delivery, 
Smooth Pavements, and Safety. Each of these projects has involved compilation of detailed performance 
data for multiple departments of transportation (DOTs), calculation of performance measures for each agency, 
composition of peer groups for comparative analysis, identification of the top tier of agencies with respect to 
the selected measures, and interviews to determine practices that may be related to exemplary performance. 
The first project comparing on-time, on-budget capital project delivery performance successfully demonstrated 
how the comparative process developed by NCHRP 20-24(37) is gathering user support as well as delivering 
timely feedback on best practices that have achieved successful results. The next comparative initiative 
completed in April 2008, successfully demonstrated that states can benefit from comparative measures. This 
comparative study highlighted five states that have "smooth pavements" and what practical management 
methods and technical applications they are using to obtain smooth pavements. The third comparative 
measures effort is finishing and focused on safety performance using the Fatalities Accident Reporting 
System data. This effort focused on ten state interviews to identify best practices in governance, budgeting, 
and technical methods that resulted in the reduction of fatalities. This work has been well received by the 
transportation community and has resulted in the collection of a wealth of data and information to be shared 
among agencies. These successful endeavors have created momentum for further interest in comparative 
performance measurement. This momentum can be continued by addressing another key concern of 
transportation officials: improving and maintaining the condition of the nation's bridges. Because of aging 
infrastructure and increased traffic volumes over the past two decades, one of the most critical areas of 
concern is the condition and functionality of bridges. We intend to use the comparative analysis of bridge 
conditions to identify successful practices for preservation, and maintenance and operations activities of a 
state DOT. These performance indicators can highlight best practices specific to bridges, as well as 
organizational structures, relationships with partner organizations, and budgeting practices. Maintaining 
bridges in good condition and improving the condition of the nation's deficient bridges will significantly affect 
the safety, reliability, and capacity of the transportation system. The staggering cost per mile of bridge 
construction and maintenance is of concern to transportation officials. Through cross-state comparison and 
examination of changes in performance over time the study will identify practices that could be instrumental in 
managing the entire bridge network. Whereas performance measures aimed at reducing the number of 
structurally deficient and functionally obsolete bridges focus management efforts and investment strategies on 
the small population of assets in poor condition, a more comprehensive performance-based asset 
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management approach to manage the entire population of structures on a network level is required. This 
approach will include various metrics allowing agencies to preserve their bridge assets in an efficient and 
cost-effective manner. The objective of this continuation will be to conduct a comparison of state departments 
of transportation (DOTs) regarding bridge condition-related performance measures and then report on 
successful techniques employed by the leading agencies. As with earlier work conducted under NCHRP 20-
24(37), this comparison will include identification of high-performing organizations with respect to a selected 
set of key performance indicators and determination of the practices that these organizations have employed 
to achieve these results. The study will result in a recommendation on developing performance measure(s) 
suitable for cross-state comparison of the entire bridge population. The goal of the study is to recommend 
common bridge performance indicators and enhance the performance of participating peer state DOTs by 
identifying and sharing good practice.  
Record URL: http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=2752 
Contract Numbers: Project 20-24(37)E 
Status: Completed 
Funding Amount: 75000.00 
Sponsor Organizations:  Federal Highway Administration 
1200 New Jersey Avenue, SE 
Washington, DC 20590 United States 
American Association of State Highway & Transportation Officials (AASHTO) 
444 North Capitol Street, NW, Suite 225 
Washington, DC 20001 United States 
National Cooperative Highway Research Program 
Transportation Research Board 
500 Fifth Street, NW 
Washington, DC 20001 United States 
Project Managers:  Dekelbab, Waseem 
 
Performing Organizations:  Spy Pond Partners, LLC 
Arlington, MA United States 
Principal Investigators:  Harrison, Frances D 
Start Date: 2009-09-03 
Actual Completion Date: 2010-06-02 
Source Data: RiP Project 23676 
Source Agency: National Cooperative Highway Research Program 
Transportation Research Board 
500 Fifth Street, NW 
Washington, DC 20001 United States 
 
Title:  Synthesis of Information Related to Transit Problems. Topic SG-11. Transit Asset Condition Reporting 
Abstract. The value of the transit infrastructure in the United States is estimated to be $402.7 billion in 2004, 
not including the value of assets that belong to rural and special service operators. The US DOT has found 
that 15% of bus vehicles and 34% of the rail fleet in urban areas exceeded their useful life, 31% of urban bus 
maintenance facilities and 8% of rail maintenance facilities were in substandard or poor condition, and 51% of 
urban rail passenger stations were in substandard or poor condition. Currently, there are no standards for 
rating transit asset conditions and little guidance in the area of transit asset management. A state of the 
practice synthesis is needed to report what transit assist condition rating systems are being used in the field, 
as well as what current asset management systems are in use. As local communities continue to see 
increased demand for transit services while managing scarce resources to support these needs, the 
management of transit assets will become even more important to maximize the effectiveness of Federal and 
local investments in transit. A literature review and survey of transit agencies would report how they are 
communicating the condition of their assets on a national scale and document what asset management 
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systems are currently in use, highlighting innovations, lessons learned, and gaps in information to aid in the 
implementation or upgrade of transit asset condition reporting and management systems.  
Record URL: http://www.trb.org/TRBNet/ProjectDisplay.asp?ProjectID=2777 
Contract Numbers: Project J-07, Topic 
Status: Active 
Funding Amount: 35000.00 
Sponsor Organizations:  Federal Transit Administration 
1200 New Jersey Avenue, SE 
Washington, DC 20590 United States 
Transit Cooperative Research Program 
Transportation Research Board 
500 Fifth Street, NW 
Washington, DC 20001 
Project Managers:  Vlasak, Donna L 
(202) 334-2974 
dvlasak@nas.edu 
Performing Organizations:  Transportation Research Board 
500 Fifth Street, NW 
Washington, DC 20001 United States 
Start Date: 2009-07-01 
Source Data: RiP Project 23019 
Source Agency: Transportation Research Board 
Washington, DC 20001 
 
Title:  Maintenance and preservation, 2014.   
Citation:  Mn/DOT Library Transportation Research Board Call #: TRR 2431   
Publisher:  Washington, D.C. : Transportation Research Board, 2014.   
URL:  http://trb.metapress.com/content/q0083385k717/ 
Contents Note    Foreword -- Pavement performance measures: How states see good, fair, and poor -- 
Modeling and analyzing budget-constrained pavement preservation strategies -- Using enhanced econometric 
techniques to verify the service life of asset interventions: A case study for Indiana -- Performance and 
benefits of Michigan Department of Transportation’s capital preventive maintenance program -- Bayesian 
model for predicting the performance of pavements treated with thin hot-mix asphalt overlays -- Using multiple 
investigative techniques to assess flushing of chip seal surfaces -- Long-term cost-effectiveness of asphalt 
pavement pothole patching methods -- Field validation of laboratory-predicted low-temperature performance 
of hot-poured crack sealants -- Measured anchor rod tightening of high-mast light poles in Alaska -- 
Spreadsheet method of forecasting the cost of sustaining a set of bridge connections -- Selection of 
appropriate material, construction technique, and structural system of bridges by use of multicriteria decision-
making method -- Defect-based condition assessment of concrete bridges: Fuzzy hierarchical evidential 
reasoning approach.   
Summary    "TRB’s Transportation Research Record: Journal of the Transportation Research Board, No. 
2431 consists of 12 papers that summarize how states see good, fair, and poor pavement performance 
measures; modeling and analyzing budget-constrained pavement preservation strategies; using enhanced 
econometric techniques to verify the service life of asset interventions; and the performance and benefits of 
Michigan Department of Transportation’s capital preventive maintenance program. This issue also explores a 
Bayesian model for predicting the performance of pavements treated with thin hot-mix asphalt overlays; using 
multiple investigative techniques to assess flushing of chipseal surfaces; long-term cost effectiveness of 
asphalt pavement pothole patching methods; and a field validation of laboratory-predicted lowtemperature 
performance of hotpoured crack sealants. Also, this edition examines measured anchor rod tightening of high-
mast light poles in Alaska; forecasting the cost of sustaining a set of bridge connections; selection of an 

http://www.trb.org/TRBNet/ProjectDisplay.asp?ProjectID=2777
http://trb.metapress.com/content/q0083385k717/


 
 

 
10 

appropriate material, construction technique, and structural system of bridges using a multicriteria decision-
making method; and a defect-based condition assessment of concrete bridges." 
 
 
Least Relevant Results 

   

Title:  Condition-based maintenance decision support system for oil and gas pipelines.  
Author:  Parvizsedghy Laya; Senouci Ahmed; Zayed Tarek; Mirahadi Seyed Farid; El Abbasy Mohammed S  
Citation:  Structure and Infrastructure Engineering. 2015/10. 11(10) pp 1323-1337(Figs., Refs., Tabs.)  
Publisher: Taylor & Francis 
Abstract: The 2013 report card of America's infrastructure has scored the condition of oil and gas pipelines 
as D+ which means that such pipelines are in a relatively poor condition. More than 10,000 failures have 
been recorded in the US. These failures have resulted in environmental, health and property damages. 
Therefore, there is a definite need to give more attention to the maintenance of oil and gas pipelines. This 
paper develops a comprehensive model for the maintenance planning of oil and gas pipelines. The model 
selects rehabilitation/repair alternatives for oil and gas pipelines based on their condition during their service 
life. These alternatives are then used to calculate the cash flow throughout the service life of these 
infrastructures. The model, which uses Monte Carlo simulation and fuzzy approach to address the 
uncertainties in the estimation of the maintenance operation costs and the economic parameters, calculates 
the Equivalent Uniform Annual Worth of the identified alternatives. The optimum maintenance programmes 
consist of the alternatives that have the lowest life cycle cost of oil and gas pipelines. The model is expected 
to support pipeline operators in the maintenance decision-making process of oil and gas pipelines. 
 

   

Title:  Using Real Age As a Better Indicator of Predicting Asset Remaining Life.  
Author:  Syachrani Syadaruddin; Jeong "David" Hyung Seok; Chung Colin S  
Editor:  Jeong David Hyung Seok; Pecha Dan 
Citation:  Conference Title: Pipelines Conference 2011. Location: Seattle.Sponsored by: American Society 
of Civil Engineers.Held: 20110723-20110727. 2011. pp 126-133(Refs.)  
Abstract:  In water and wastewater asset management, the Environmental Protection Agency has long 
emphasized the significant role of risk assessment to measure the criticality of an asset. Critical assets are 
defined as assets with a high probability of failure (old, poor condition, etc.) and high consequences if they 
do fail (major expense, system failure, safety concerns, etc.). In practice, the consequences of failure are 
typically estimated by experts through the Delphi method. However, the estimation of the probability of 
failure has been a challenging problem as it requires the analysis of the utility owned data such as condition 
assessment data, and repair and replacement records. The most common predictor of estimating the 
probability of failure for sewer pipes is by determining the remaining life. However, using the calendar age of 
a sewer pipe completely ignores different aging patterns of pipes under different operational and 
environmental conditions. This paper introduces a new method using the "real age" of a pipe in estimating 
the remaining life. Unlike calendar age, real age represents the adjusted age given the unique location and 
current operational conditions (grease condition, root problem, sludge problem, etc.). Depending on unique 
deterioration patterns of an individual pipe, the real age could be higher or lower than its calendar age. A 
variable selection process prior to a model development is conducted to ensure that the final model is lean 
but well performed. A case study using actual sewer pipe data collected from a sewer utility organization is 
discussed to show the differences of the estimated remaining life based on calendar age and real age. 
 

   

Title:  Rail Modernization Study: Report to Congress.  
Citation:  2009/4. 60p  
Abstract:  This report assesses the level of capital investment required to attain and maintain a state of 
good repair (SGR) for the Nation's seven largest rail transit operators. The study estimates the total value of 
the existing backlog of over-age assets at these agencies. It also considers reinvestment needs within the 
context of past levels of Federal funding support as well as potential changes to the current Federal 
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program. In summary, the Rail Modernization Study finds that more than one-third of agencies' assets are 
either in marginal or poor condition, indicating that these assets are near or have already exceeded their 
expected useful life. Assuming assets are permitted to remain in service beyond their expected useful life for 
a limited time (a realistic assumption based on current agency practices), there is an estimated SGR backlog 
of roughly $50 billion (2008 dollars) for the agencies under consideration. The study also finds that, between 
1991 and 2009, although the actual dollar amount of capital funding from Federal sources to the seven 
agencies increased, their share of Fixed Guideway Modernization funds'"to 'oeold rail cities' in 
particular'"actually declined as new fixed guideway systems, such as busways and HOV lanes, entered the 
program. In addition, the study examined the seven agencies' current utilization of asset management 
practices. Such practices are intended to help organizations with large infrastructure holdings to more 
efficiently manage their reinvestment needs. The Federal Transit Administration (FTA) found that, while all 
seven agencies maintain comprehensive asset inventories for capital planning purposes, other asset 
management practices are lacking. Based on the report's analysis, the Rail Modernization Study offers four 
options that Congress and FTA may wish to consider: (1) Modification to the existing fixed guideway 
modernization fund formula; (2) Implementation of a temporary funding source designed to eliminate the 
existing SGR backlog; (3) Technical support for asset management; and (4) Capital asset reporting. 
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