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NS 681 – Assessing Deterioration of Pedestrian Assets: Literature 
Search 
Wednesday, June 15, 2022 

Prepared for: Brent Rusco 

Prepared by: Jim Byerly, Electronic Resources Librarian 

Resources searched: TRID, Transport Database, Web, MnDOT Library Catalog 

Summary: Results are compiled from the databases named above.  Links are provided for full-text, if 
applicable, or to the full record citation.  I completed my searches using the following terminology: pedestrian 
areas, pedestrian facilities, pedestrian assets, sidewalks, deterioration, life expectancy, life cycle.  

Selected Results from the TRID Database 
 
Ulak, Mehmet Baran; Kocatepe, Ayberk; Yazici, Anil; Ozguven, Eren Erman; Kumar, Ashutosh. A stop safety index to 
address pedestrian safety around bus stops. Safety Science, Volume 133, Issue 0, 2021 
https://trid.trb.org/view/1744091 
Abstract: Despite the decline in the numbers of crashes and fatalities in the U.S. since 1990, pedestrian crashes have 
been steadily increasing and reached its 28-year peak in 2018. This increase led to initiatives such as Vision-Zero in 
response to this deterioration in pedestrian safety. In spite of the severe outcomes of pedestrian crashes, guidelines are 
still not fully capable of alleviating pedestrian safety issues and to formulate safety performance functions; mainly due to 
the scarcity of pedestrian data, particularly the pedestrian counts. However, pedestrian safety is a critical concern; hence 
safety of pedestrian facilities is also needed to be quantified. With this need in mind, this study proposes a safety index for 
public transportation bus stops which are facilities that are heavily utilized by the pedestrians. For this purpose, this paper 
first shows that there is a significant spatio-statistical correlation between the bus stop locations and pedestrian-involved 
crashes. Then, a bus stop safety index (SSI) is proposed in order to quantify and assess pedestrian safety around bus 
stops. Finally, a regression tree model is also developed for SSI scores (in a fashion similar to safety performance 
functions) in order to make the SSI available to practitioners who do not have access to relevant software and pedestrian 
crash data. Overall, the developed SSI measure can be used as a screening metric which can rank the pedestrian safety 
around the bus stops, and help identify high-risk locations in a proactive manner before the pedestrians become crash 
statistics. 
 
Mueller, Natalie; Rojas-Rueda, David; Khreis, Haneen; Cirach, Marta; Andrés, David; Ballester, Joan; Bartoll, Xavier; 
Daher, Carolyn; Deluca, Anna; Echave, Cynthia; Milà, Carles; Márquez, Sandra; Palou, Joan; Pérez, Katherine; Tonne, 
Cathryn; Stevenson, Mark; Rueda, Salvador; Nieuwenhuijsen, Mark. Changing the urban design of cities for health: The 
superblock model. Environment International, 2019, 105132 
https://trid.trb.org/view/1668997 
Abstract: Car-dependent city planning has resulted in high levels of environmental pollution, sedentary lifestyles and 
increased vulnerability to the effects of climate change. The Barcelona Superblock model is an innovative urban and 
transport planning strategy that aims to reclaim public space for people, reduce motorized transport, promote sustainable 
mobility and active lifestyles, provide urban greening and mitigate effects of climate change. The authors estimated the 
health impacts of implementing this urban model across Barcelona. The authors carried out a quantitative health impact 
assessment (HIA) study for Barcelona residents ≥20 years (N=1,301,827) on the projected Superblock area level 
(N=503), following the comparative risk assessment methodology. The authors 1) estimated expected changes in (a) 
transport-related physical activity (PA), (b) air pollution (NO₂), (c) road traffic noise, (d) green space, and (e) reduction of 
the urban heat island (UHI) effect through heat reductions; 2) scaled available risk estimates; and 3) calculated 
attributable health impact fractions. Estimated endpoints were preventable premature mortality, changes in life 
expectancy and economic impacts. The authors estimated that 667 premature deaths (95% CI: 235–1,098) could be 
prevented annually through implementing the 503 Superblocks. The greatest number of preventable deaths could be 
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attributed to reductions in NO₂ (291, 95% PI: 0–838), followed by noise (163, 95% CI: 83–246), heat (117, 95% CI: 101–
137), and green space development (60, 95% CI: 0–119). Increased PA for an estimated 65,000 persons shifting 
car/motorcycle trips to public and active transport resulted in 36 preventable deaths (95% CI: 26–50). The Superblocks 
were estimated to result in an average increase in life expectancy for the Barcelona adult population of almost 200 days 
(95% CI: 99–297), and result in an annual economic impact of 1.7 billion EUR (95% CI: 0.6–2.8). The Barcelona 
Superblocks were estimated to help reduce harmful environmental exposures (i.e. air pollution, noise, and heat) while 
simultaneously increase PA levels and access to green space, and thereby provide substantial health benefits. For an 
equitable distribution of health benefits, the Superblocks should be implemented consistently across the entire city. Similar 
health benefits are expected for other cities that face similar challenges of environmental pollution, climate change 
vulnerability and low PA levels, by adopting the Barcelona Superblock model. 
 
G mez-Garc a, Diana C; Saldaña-Márquez, Héctor; Gómez-Soberón, Jos  M; Corral-Higuera, Ramón; Arredondo-Rea, 
Susana P. Life Cycle Assessment of Residential Streets from the Perspective of Favoring the Human Scale and 
Reducing Motorized Traffic Flow. From Cradle to Handover Approach. Sustainable Cities and Society, Volume 44, Issue 
0, 2019, pp 332-342 
https://trid.trb.org/view/1563857 
Abstract: Currently, few studies have compared the variations in environmental impact throughout the different stages of 
the life cycle of urban construction elements; and of these, only a minority approach it from the perspective of favoring 
mobility on a human scale and reducing the space allocated to motorized traffic flow.This study, by means of quantitative 
data, shows the environmental implications associated with prioritizing the non-motorized mobility of a city’s inhabitants 
during the design process of an urban construction element, the residential street (referring to the stages of the production 
and the construction process: the “cradle to handover” approach). An emerging methodology in urban themes was used in 
order to obtain the environmental analysis: Life Cycle Assessment (LCA).The results show that the increase in the 
human scale and the favoring of non-motorized mobility generate a lower environmental impact (considering the same 
uses of materials for the different zones of analysis). Additionally, it was possible to establish the influence that the 
specific use of materials employed in the construction of the streets may have, as well as the importance that an LCA 
acquires in the design of the urban environment. 
 
Dundas, G. Pedestrian suspension bridge for Bibbulmun Track. Austroads Bridge Conference, 10th, 2017, Melbourne, 
Victoria, Australia, 2017, 9p 
https://trid.trb.org/view/1467989 
Abstract: A feature of the central part of the 1000 km Bibbulmun Walk Track through natural forested areas of south-west 
Western Australia, had been the re- use of a disused railway bridge over the Murray River at Long Gully until this timber 
trestle bridge was burnt down in the bushfires of February 2015. A new site was chosen for the replacement bridge to 
cross the Murray River some 12 km downstream, relocating part of the track to more appropriate forest park land with 
river and forest vistas and points of interest. The chosen site allows for 100 year ARI floodwaters to pass under the 
suspended superstructure with an 82 metre span and minimal impact on the natural surroundings. Life-cycle cost 
comparisons demonstrated that this would be more economical than a shorter bridge that could be vulnerable to washout 
in floodwaters due to debris build-up or impact. Due to the remoteness of the site, the bridge needs to be relatively fire 
resistant and maintenance free. The design philosophy differs from that of the Australian Bridge Design Code in that a far 
more relaxed approach to dynamic behaviour is accepted. Instead the structure is compliant with AS 2156.2 “Walking 
Tracks: Infrastructure Design”. The suspension bridge design features the innovative use of weathering steel plate cold-
formed into structural sections. This not only aids in visual blending of the structure in its surrounding, but is considered a 
practical means of controlling corrosion and fire risk without the environmental impact of paint. Other sustainability 
features discussed in the paper include the use of dual suspension cables, FRP gridmesh decking, proprietary 
containment mesh and proprietary removable huck-bolts. 
 
Impact of Climate Change and Non-Motorized Transportation Facilities. [Project].  University of Delaware, Newark, 
Morgan State University, Office of the Assistant Secretary for Research and Technology. Start date: 1 Jun. 2016. 
https://trid.trb.org/view/1482155 
Description: The subject of Climate Change including Sea Level Rise and how it will impact the Civil Infrastructure 
Systems (amongst other impacts such as environmental deterioration, energy availability and human health) has been 
one of the most (if not the most) important topic(s) of the 21st century. From religious leaders (including Pope Francis) to 
many political leaders (including President Obama) have addressed the importance of pro-actively preparing the world 
and especially the future generations for the impacts of Climate Change. Civil Infrastructure facilities such as roadways, 
bridges, tunnels and subways, rail stations, bus stations, parking lots, and airports, among other structures have seen 
their fair share of impact and sometimes deterioration models due to Climate Change studied to the fullest extent. No 
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doubt more studies continue to be conducted now and in the future. There are currently numerous studies covering these 
specific facilities in the literature. Ironically, one topic that does not appear in the literature is how the Climate Change will 
impact non-motorized transportation facilities. Non-motorized transportation facilities such as pedestrian sidewalks, 
pedestrian and hiking trails, paths, bicycle paths, routes and trails, as well as public parks and recreation facilities have 
seen very little to no coverage in the literature. Besides using such facilities for recreation, many people use them for 
transportation and still a great many use them for maintaining a healthy lifestyle and a healthy environment. The major 
goal for the present project is to answer the following two important questions: 
Project’s Major Goal and Questions to Be Answered: 
How will climate change including sea level rise impact the non-motorized transportation facilities used by pedestrians and 
bicyclists? 
What can be done to minimize or even eliminate the negative impacts of climate change on such facilities? 
 
 

Selected Results from the EBSCO Database 
 
Record: 1 
Title: Business model analysis of mobile traffic safety services.  

Authors: Luukkainen, Sakari1 
Karjalainen, Mikko1 
Winter, Juha1 
Bagheri Majdabadi, Mehrdad1 

Source: Info. 2016, Vol. 18 Issue 1, p56-66. 11p.  

NAICS/Industry 
Codes: 

517210 Wireless Telecommunications Carriers (except Satellite) 
517911 Telecommunications Resellers 
811213 Communication Equipment Repair and Maintenance 
517910 Other telecommunications 
517919 All Other Telecommunications 
518210 Data Processing, Hosting, and Related Services 

Abstract: Purpose – The aim of this paper is to identify promoting and restraining factors of a novel mobile 
service in the pedestrian safety area. Design/methodology/approach – This paper uses the case 
study methodology that focus on analyzing a specific case of mobile safety services in depth. A 
case study is especially suitable for an emerging case, such as pedestrian safety, where the aim is 
to identify relevant influencing factors of the particular case and not to generalize the findings. To 
gather data for case study analysis, several expert interviews were performed. Because they 
provided a large volume of data, the Service, Technology, Organization, and Finance business 
model framework was used as a way of structuring the analysis. Findings – The main restraining 
factors are end-user value proposition, battery life, accuracy of GPS positioning and the revenue 
model. However, the service could improve traffic safety considerably and it should be introduced 
first locally in places, where many accidents take place. There is a great interest on driver data, 
which could be the main advantage for this service in the future. Integration to navigation products 
would complement the service significantly. Originality/value – Current traffic safety-related 
literature covers mainly technical issues, and there are only few papers related to business model 
issues on that particular service. Observations of the various factors affecting the related evolution 
at an early phase of the life-cycle support further service design process. [ABSTRACT FROM 
AUTHOR]  

  Copyright of Info is the property of Emerald Publishing Limited and its content may not be copied 
or emailed to multiple sites or posted to a listserv without the copyright holder's express written 
permission. However, users may print, download, or email articles for individual use. This abstract 
may be abridged. No warranty is given about the accuracy of the copy. Users should refer to the 
original published version of the material for the full abstract. (Copyright applies to all Abstracts.) 

URL: https://search.ebscohost.com/login.aspx?direct=true&db=keh&AN=112162432&site=ehost-live 
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Database:  EBSCO MegaFILE 
  
  
Record: 2 
Title: Urban road space allocation incorporating the safety and construction cost impacts of lane and 

footpath widths.  

Authors: Chen, Tiantian1 (AUTHOR) nicole.chen@connect.polyu.hk 
Sze, N.N.1 (AUTHOR) tony.nn.sze@polyu.edu.hk 
Chen, Sikai2,3 (AUTHOR) chen1670@purdue.edu 
Labi, Samuel2 (AUTHOR) labi@purdue.edu 

Source: Journal of Safety Research. Dec2020, Vol. 75, p222-232. 11p.  

NAICS/Industry 
Codes: 

237990 Other Heavy and Civil Engineering Construction 

Abstract: • An optimal width allocation policy for traffic lanes and footpaths is developed. • Optimal lane width 
is 5.4 m when user and agency costs are equally important. • Hong Kong road agency places a 
higher weight on each dollar of user cost. • Allocation to footpaths can reflect the importance placed 
on pedestrian safety. Introduction: Walkability continues to attract great attention from urban 
planners, designers, and engineers as they recognize not only the merits of pedestrian facilities in 
terms of the health benefits but also their demerits in terms of accident risk to pedestrians. Wide 
footpaths improve the pedestrian environment and experience, and thereby motivate travelers to 
walk as much as possible. However, if footpaths are too wide, they may leave a smaller space for 
the roadway. On the other hand, wide road lanes may lead to higher road vehicle safety but are 
costly to construct and maintain and also may leave little space for the footpath. Evidently, for a 
fixed urban space, what is needed is an optimal balance between the vehicle lane and pedestrian 
path. This problem is encountered routinely in dense cities including Hong Kong where land 
availability is severely limited. Method: To address the issue, this paper first establishes safety 
performance functions (SPFs) for the pedestrian space and the road space, using the random-
parameter negative binomial regression. The results indicate the extent to which road lane and 
footpath width changes are associated with changes in in-vehicle occupant and pedestrian 
casualties. Then the paper uses the SPFs to develop a methodology for optimizing the width 
allocations to the road lanes and footpaths, duly considering the user (safety) costs and agency 
(construction) costs associated with each candidate allocation of the widths. Finally, the paper 
analyzes the sensitivity of the optimal solution to the relative weights of user cost and agency cost. 
Results: When user and agency costs are considered equally important, the optimal lane width is 
5.4 m. Conclusion: It is observed that the road space allocation ratio used by the Hong Kong road 
agency suggests that the agency places a higher weight to user cost compared to agency cost. 
Practical Application: The findings can help incorporate design-safety relationships, and the 
stakeholders (agency and users) perspectives in urban road and footpath design. [ABSTRACT 
FROM AUTHOR]  

  Copyright of Journal of Safety Research is the property of Pergamon Press - An Imprint of Elsevier 
Science and its content may not be copied or emailed to multiple sites or posted to a listserv without 
the copyright holder's express written permission. However, users may print, download, or email 
articles for individual use. This abstract may be abridged. No warranty is given about the accuracy 
of the copy. Users should refer to the original published version of the material for the full abstract. 
(Copyright applies to all Abstracts.) 

URL: https://search.ebscohost.com/login.aspx?direct=true&db=keh&AN=147623043&site=ehost-live 

Database:  EBSCO MegaFILE 
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