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Context 

Roads make cities work. Because of their special purposes, there are numerous types of roads 

that are needed to sustain a functioning society. Some types of roads are motorways (these 

provide fast and safe transportation across long distances to different cities), highways (connect 

different parts of a city), and rural streets (connect farm lands with the city). In addition to 

these, there are different types of roads constructed within a city to connect areas that are 

closer together, such as neighborhoods and shopping centers. These are the roads that city 

councils have jurisdiction over. 
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These include boulevards, main roads, and streets, each having unique purposes and requisites. 

However, there is one problem that is universal across roads: wear and tear. Wear and tear can 

result in many negative consequences, such as potholes, dangerous driving conditions, and 

inefficiency. The city of San Diego is no stranger to these issues, as 32,000 potholes are filled in 

an average year . The National Transportation research nonprofit reports that potholes cost 2

each San Diegan on average an extra $1,900 per year in maintenance and repairs to their 

vehicles . In the San Diego urban area, 64 percent of major roads are in poor or mediocre 3

condition due to underfunding.  

1 "la jolla cove,san diego,california,USA | Dronestagram." 28 Jun. 2016, 
http://www.dronestagr.am/la-jolla-covesan-diegocaliforniausa/. Accessed 28 Dec. 2019. 
2 "City of San Diego announces 49,000 potholes filled - KGTV." 2 Oct. 2019, 
https://www.10news.com/news/local-news/san-diego-news/city-of-san-diego-announces-49-000-potholes-filled-r
esidents-poke-holes-in-progress. Accessed 28 Dec. 2019. 
3 "Study: Bad roads cost you $1,900 a year - The San Diego ...." 17 Aug. 2016, 
https://www.sandiegouniontribune.com/news/politics/sdut-study-says-bad-roads-cost-big-money-2016aug17-stor
y.html. Accessed 29 Dec. 2019. 

http://www.dronestagr.am/la-jolla-covesan-diegocaliforniausa/
https://www.10news.com/news/local-news/san-diego-news/city-of-san-diego-announces-49-000-potholes-filled-residents-poke-holes-in-progress
https://www.10news.com/news/local-news/san-diego-news/city-of-san-diego-announces-49-000-potholes-filled-residents-poke-holes-in-progress
https://www.sandiegouniontribune.com/news/politics/sdut-study-says-bad-roads-cost-big-money-2016aug17-story.html
https://www.sandiegouniontribune.com/news/politics/sdut-study-says-bad-roads-cost-big-money-2016aug17-story.html
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34 percent of San Diego’s major urban roads are in poor condition and 30 percent are in 

mediocre condition. 19 percent are in fair condition and the remaining 17 percent are in good 

condition. These conditions are dictated by potholes and rough surfaces. If roads are in poor, 

mediocre, or fair condition, then they generally increase the operating and maintenance costs 

of vehicles that use them . 5

Problems 

Congestion 

San Diego is the 8th largest city in the nation by population and it is projecting a population of 4 

million by 2040 . In civil engineering, long-lasting design is always preferred over short-term 6

solutions. By this logic, it is always more expensive and difficult to create multiple short-term 

solutions over a long period of time, rather than create a single long-term solution.  

At the same as rapid population growth, congestion has increased. This has led to San Diego’s 

listing as one of the most congested places in the world. Increasing levels of traffic congestion 

cause significant delays throughout California, particularly in its larger urban areas, choking 

commutes and commerce. In the San Diego urban area, the average driver loses $920 each year 

4 "The People's Reporter: Takin' it to the Streets - Voice of San ...." 1 Feb. 2019, 
https://www.voiceofsandiego.org/topics/news/the-peoples-reporter-takin-it-to-the-streets/. Accessed 28 Dec. 
2019. 
5 "San Diego - TRIP." 
https://tripnet.org/wp-content/uploads/2018/08/CA_San_Diego_Transportation_by_the_Numbers_TRIP_Report_
Aug_2018.pdf. Accessed 29 Dec. 2019. 
6 "Population Of San Diego County Expected To Hit 4 ... - KPBS." 
https://www.kpbs.org/news/2017/mar/10/population-of-san-diego-county-expected-to-hit-4m/. Accessed 29 Dec. 
2019. 

https://www.voiceofsandiego.org/topics/news/the-peoples-reporter-takin-it-to-the-streets/
https://tripnet.org/wp-content/uploads/2018/08/CA_San_Diego_Transportation_by_the_Numbers_TRIP_Report_Aug_2018.pdf
https://tripnet.org/wp-content/uploads/2018/08/CA_San_Diego_Transportation_by_the_Numbers_TRIP_Report_Aug_2018.pdf
https://www.kpbs.org/news/2017/mar/10/population-of-san-diego-county-expected-to-hit-4m/


in the form of lost time and wasted fuel as a result of traffic congestion. The loss doesn’t stop at 

money. Drivers lose their precious time, with 43 hours each year stuck in traffic congestion.  

Congestion imposes increased costs on businesses, shippers, and manufacturers, which are 

often passed along to the consumer. Increased levels of congestion can also reduce the 

attractiveness of a location to a company when considering expansion or where to locate a new 

facility. 85 percent of California’s urban Interstates are congested. TRIP estimates the value of 

lost time and wasted fuel in California is approximately $29.1 billion per year . 7

Potholes 
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Potholes are a huge safety concern. San Diego needs to repair over 30,000 potholes every year. 

Most commonly, they are the result of water seepage into the cracks in the road and car 

vibrations, which cause the asphalt to fall . These holes in the road cause vehicles to bend and 9

damage car alignment. Many drivers also lose control of their vehicles due to the potholes. 

Overall, potholes cause drivers 3 billion dollars a year across the United States .  10

7 "San Diego - TRIP." 
https://tripnet.org/wp-content/uploads/2018/08/CA_San_Diego_Transportation_by_the_Numbers_TRIP_Report_
Aug_2018.pdf. Accessed 30 Dec. 2019. 
8 "Pot Hole Damage - City of San Diego Reimbursement Claim." 
https://independentmotorcars.com/pot-hole-damage-city-san-diego-reimbursement-claim/. Accessed 28 Dec. 
2019. 
9 "Potholes | Street Division | City of San Diego Official Website." 
https://www.sandiego.gov/street-div/services/roadways/holes. Accessed 28 Dec. 2019. 
10 "Study: Pothole Damage Costs U.S. Drivers $3B a Year." 21 Mar. 2016, 
https://www.insurancejournal.com/magazines/mag-features/2016/03/21/401900.htm. Accessed 28 Dec. 2019. 

https://tripnet.org/wp-content/uploads/2018/08/CA_San_Diego_Transportation_by_the_Numbers_TRIP_Report_Aug_2018.pdf
https://tripnet.org/wp-content/uploads/2018/08/CA_San_Diego_Transportation_by_the_Numbers_TRIP_Report_Aug_2018.pdf
https://independentmotorcars.com/pot-hole-damage-city-san-diego-reimbursement-claim/
https://www.sandiego.gov/street-div/services/roadways/holes
https://www.insurancejournal.com/magazines/mag-features/2016/03/21/401900.htm


Currently, potholes can be reported to the City of San Diego, but some can go an entire year 

without attention from the municipal government. There are 13,600 reports every year in San 

Diego . Currently, around 10% of reported potholes are in the process of being addressed . 11 12

Pavement 

These bumpy roads cause drivers and passengers to feel uncomfortable. On bumpy roads, 

people in vehicles are more likely to feel nausea and discomfort, making these roads an 

annoyance and a source of stress. According to TRIP, San Diego is one of the top ten urban 

areas across the nation with the worst roads .  13
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These bumpy roads are also a safety hazard. The discomfort leads to unsafe driving practices, 

since some drivers will radically alter their speed in an attempt to manage the uneven terrain.  

Another problem with the pavements is that deteriorated roads accelerate the pace of 

depreciation of vehicles and the need for repairs, because the stress on vehicles increases in 

proportion to the level of roughness of the pavement surface. 

11 "It takes more than a month to fix a San Diego pothole - The ...." 30 Jan. 2019, 
https://www.sandiegouniontribune.com/news/data-watch/sd-me-sandiego-potholes-20190130-story.html. 
Accessed 28 Dec. 2019. 
12 "View Report By List." 
https://http-redirect.blogspot.com/??Q3cpxUeCRncvBXZSdXZpZ1VTR1Lt92YuU2Yy9mZuUmbvRGdpRXZn9yL6MHc
0RHa. Accessed 28 Dec. 2019. 
13 "SAN DIEGO ROADS AMONG THE WORST NATIONALLY ...." 24 Jul. 2015, 
https://www.sandiegouniontribune.com/news/politics/sdut-sd_bad_roads_report-2015jul24-story.html. Accessed 
28 Dec. 2019. 
14 "7 Tips for Cycling on Rough Roads | ACTIVE." 
https://www.active.com/cycling/articles/7-tips-for-cycling-on-rough-roads. Accessed 28 Dec. 2019. 

https://www.sandiegouniontribune.com/news/data-watch/sd-me-sandiego-potholes-20190130-story.html
https://http-redirect.blogspot.com/??Q3cpxUeCRncvBXZSdXZpZ1VTR1Lt92YuU2Yy9mZuUmbvRGdpRXZn9yL6MHc0RHa
https://http-redirect.blogspot.com/??Q3cpxUeCRncvBXZSdXZpZ1VTR1Lt92YuU2Yy9mZuUmbvRGdpRXZn9yL6MHc0RHa
https://www.sandiegouniontribune.com/news/politics/sdut-sd_bad_roads_report-2015jul24-story.html
https://www.active.com/cycling/articles/7-tips-for-cycling-on-rough-roads


Solution 

Congestion 

V2I Technology 

Vehicle-to-infrastructure technology, or V2I, is where a vehicle is able to send and receive 

electronic information. Through V2I, cars and vehicles can communicate with infrastructure and 

can send various types of information such as traffic signals, speeds, and weather alert systems. 

The vehicle can send data out, while simultaneously, the infrastructure can send important data 

back . 15

 16

Thus, V2I can help traffic lights coordinate better to create a more efficient flow of traffic. 

These “smart lights” have already been used in Columbus, Ohio, and have been proven 

effective.  

15 "Get to know vehicle to infrastructure communication | Geotab." 27 Sep. 2019, 
https://www.geotab.com/blog/vehicle-to-infrastructure-communication/. Accessed 28 Dec. 2019. 
16 "Shaping Smarter Cities:<br>Is Vehicle to Infrastructure (V2I) Dat." 23 Jun. 2017, 
https://www.mouser.com/blog/is-vehicle-to-infrastructure-v2i-data-collection-a-near-term-practical-fleet-manage
ment-tool. Accessed 28 Dec. 2019. 

https://www.geotab.com/blog/vehicle-to-infrastructure-communication/
https://www.mouser.com/blog/is-vehicle-to-infrastructure-v2i-data-collection-a-near-term-practical-fleet-management-tool
https://www.mouser.com/blog/is-vehicle-to-infrastructure-v2i-data-collection-a-near-term-practical-fleet-management-tool


Another use of V2I is the creation of smart corridors, where cars send data between each other 

about weather and possible hazards. In 2017, a smart corridor was developed in Atlanta to 

reduce traffic flow, which is projected to reduce traffic by 25 percent .  17

V2I is much more than just a set of cameras and sensors, however. Since V2I is built upon the 

collection of real-time data, civil engineers can analyze trends and view traffic flow with greater 

precision. This allows for smarter planning and development in the future. 

V2I has also been used to track pedestrian traffic. By tracking how many people cross the street 

at certain crosswalks, or how many people jaywalk, local planning officials can reroute traffic 

through more efficient and safe paths. This has been used in cities such as Las Vegas and Los 

Angeles.  18

Traffic Volume Reduction 

Congestion consists of traffic volume, which is the number of vehicles that travel through a 

section of road over a period of time. A majority of San Diego’s roads were planned and built 

before modern traffic research came around. As a result, Downtown operates on a large grid 

system with few parking lots and pedestrian space. In order to apply modern solutions, civil 

engineers need to analyze traffic in a modern way. 

Collecting data is principle to making decisions, especially when it comes to traffic. Most roads 

last for decades without ever being redrawn. The City of San Diego has a large handbook of 

traffic volume reduction tools, and many of them can be created temporarily using barriers and 

signs . Partial street closures, for example, can be implemented to divert through traffic on a 19

specific axis towards a perpendicular road. Many of these solutions can be tested in real time, 

since increased V2I development would mean live data collection. Once enough data is 

collected, engineers can decide where and when to implement traffic volume reduction tools. 

17 "Atlanta is betting on a smart corridor to reduce traffic jams ...." 11 Oct. 2017, 
https://venturebeat.com/2017/10/11/atlanta-is-betting-on-a-smart-corridor-to-reduce-traffic-jams/. Accessed 31 
Dec. 2019. 
18 "7 Smart city solutions to reduce traffic congestion | Geotab." 16 Nov. 2017, 
https://www.geotab.com/blog/reduce-traffic-congestion/. Accessed 28 Dec. 2019. 
19 "City of San Diego Traffic Calming Guidelines." 
https://www.sandiego.gov/sites/default/files/104_san_diego_traffic_calming_guidelines.pdf. Accessed 31 Dec. 
2019. 

https://venturebeat.com/2017/10/11/atlanta-is-betting-on-a-smart-corridor-to-reduce-traffic-jams/
https://www.geotab.com/blog/reduce-traffic-congestion/
https://www.sandiego.gov/sites/default/files/104_san_diego_traffic_calming_guidelines.pdf
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Despite all of this, the best solution to congestion is good design from the get-go. When zoning 

new areas, San Diego should draw from traffic solutions across the world. Roundabouts, for 

example, are underutilized in the United States. Washington state - a large user of roundabouts 

- found that roundabouts reduce delays by 20 percent and decrease the risk of fatal collisions 

by 90 percent . Roundabouts may take up more space, but they contribute to a healthier 21

environment for pedestrians and drivers.  

A plethora of advanced traffic design solutions exist. However, the city needs to first collect 

data on what works and what doesn’t in different parts of San Diego. 

Potholes 

Private Contractors 

Instead of having government-run crews fix potholes alone, private contractors could be hired 

to work in conjunction with government. Private contractors have been used in other cities 

before, with great success. For example, in Omaha, Nebraska, private crews worked with 

government crews, and were able to fill 5,550 potholes in a span of 9 days. This is quite 

impressive, as it took government crews to fill 5,000 potholes in a span of 10 days in the same 

20 "File:2008 03 12 - UMD - Wikimedia Commons." 12 Mar. 2008, 
https://commons.wikimedia.org/wiki/File:2008_03_12_-_UMD_-_Roundabout_viewed_from_Art_Soc_Bldg_4.JPG
. Accessed 31 Dec. 2019. 
21 "Roundabout benefits | WSDOT." https://www.wsdot.wa.gov/Safety/roundabouts/benefits.htm. Accessed 31 
Dec. 2019. 

https://commons.wikimedia.org/wiki/File:2008_03_12_-_UMD_-_Roundabout_viewed_from_Art_Soc_Bldg_4.JPG
https://www.wsdot.wa.gov/Safety/roundabouts/benefits.htm


city . Similar private contractors have been seen to be successful in places like Bloomington, 22

Lincoln, and Fairfield , . 23 24

Development Impact Fees 

In order to mitigate the financial impact of new developments on the city’s resources, the city 

imposes development impact fees (DIF) on communities with developments. For example, if a 

new mall would require more law enforcement and some new fire hydrants, the developer 

would pay some or all of the fees required to establish these public services. 

According to San Diego’s FY 2021-2025 financial outlook, a large part of the city’s spending is 

spent on delayed infrastructure maintenance and low development impact fees . By making 25

developers pay full development impact fees, the city can save some funds for use on roads. 

The logic of “more funds” is that maintenance crews - private or government - cost money to 

employ. Many of these workers are part-time, so if the city needs more efficiency, they can 

raise the pay for crews to attract more people. 

Plastic Roads 

One innovative and unorthodox solution to potholes is the use of plastic roads. These are roads 

that are completely made out of recycled plastic waste and garbage. Plastic roads have been 

shown to be 65% more resistant to wear and tear than average roads . This makes them last 26

much longer, and develop less potholes. These roads would also promote plastic recycling 

22 "Crews repaired more than 5,000 potholes in 10 days, Mayor's ...." 29 Mar. 2019, 
https://www.omaha.com/news/local/crews-repaired-more-than-potholes-in-days-mayor-s-office/article_8f30fc8a
-1c7c-5b9f-af13-d8372e8136d5.html. Accessed 28 Dec. 2019. 
23 "Bloomington hires private contractor to fix streets after flooding ...." 14 Feb. 2019, 
https://www.idsnews.com/article/2019/02/bloomington-hires-private-contractor-to-fix-streets-after-flooding. 
Accessed 28 Dec. 2019. 
24 "Lincoln mayor hires private companies to help with pothole ...." 26 Mar. 2019, 
https://journalstar.com/news/local/govt-and-politics/lincoln-mayor-hires-private-companies-to-help-with-pothole
-repair/article_6acfb0d1-4acf-55d3-8d6c-be4a9e813295.html. Accessed 28 Dec. 2019. 
25 "IBA Review of the Mayor's FY 2021-2025 Five-Year Financial ...." 4 Dec. 2019, 
https://www.sandiego.gov/sites/default/files/19_28_fy21-25_gf_5yr_outlook_complete_rpt.pdf. Accessed 31 Dec. 
2019. 
26 "Australia's first road built with soft plastics, glass and toner ...." 
https://www.environment.gov.au/about-us/partnerships/case-studies/australia-first-road-built-soft-plastics. 
Accessed 28 Dec. 2019. 

https://www.omaha.com/news/local/crews-repaired-more-than-potholes-in-days-mayor-s-office/article_8f30fc8a-1c7c-5b9f-af13-d8372e8136d5.html
https://www.omaha.com/news/local/crews-repaired-more-than-potholes-in-days-mayor-s-office/article_8f30fc8a-1c7c-5b9f-af13-d8372e8136d5.html
https://www.idsnews.com/article/2019/02/bloomington-hires-private-contractor-to-fix-streets-after-flooding
https://journalstar.com/news/local/govt-and-politics/lincoln-mayor-hires-private-companies-to-help-with-pothole-repair/article_6acfb0d1-4acf-55d3-8d6c-be4a9e813295.html
https://journalstar.com/news/local/govt-and-politics/lincoln-mayor-hires-private-companies-to-help-with-pothole-repair/article_6acfb0d1-4acf-55d3-8d6c-be4a9e813295.html
https://www.sandiego.gov/sites/default/files/19_28_fy21-25_gf_5yr_outlook_complete_rpt.pdf
https://www.environment.gov.au/about-us/partnerships/case-studies/australia-first-road-built-soft-plastics


infrastructure and grow the recycling industry, as a huge amount of plastic isn’t being recycled27

. 
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While these plastic roads are generally unknown and not very common, they have been 

successful in the real-world locations where they are being tested. Some places that use plastic 

roads right now are in the U.K., Australia, Indonesia, and India . Some plastic roads have 29

already been used in the U.S, though their use has been very limited. 

Pavement 

The solution to the issue of poor pavement is nothing groundbreaking. Regular and scheduled 

repavement is the easiest answer. This prevents long-term repair costs, which increase 

significantly when road and bridge maintenance is deferred. As time goes on, an ignored road 

becomes more and more expensive to fix. These costs are increased further from lawsuits 

against the city for vehicle or personal damage. For public service property in general, each 

dollar of maintenance can defer future maintenance costs by four to twelve dollars , . 30 31

27 "Plastics: Material-Specific Data | Facts and Figures ... - EPA." 30 Oct. 2019, 
https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/plastics-material-specific-data. 
Accessed 31 Dec. 2019. 
28 "Plastics Road lives up to its name as Dow debuts new asphalt ...." 11 Mar. 2019, 
https://www.houstonchronicle.com/news/transportation/article/Plastics-Road-lives-up-to-its-name-as-Dow-debut
s-13679323.php. Accessed 28 Dec. 2019. 
29 "Tackling plastic waste problem - The Jakarta Post." 13 Aug. 2018, 
https://www.thejakartapost.com/adv-longform/2018/08/13/tackling-plastic-waste-problem.html. Accessed 28 
Dec. 2019. 
30 "california's - Infrastructure Report Card." 
https://www.infrastructurereportcard.org/wp-content/uploads/2018/10/ASCEReport-CA.pdf. Accessed 31 Dec. 
2019. 

https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/plastics-material-specific-data
https://www.houstonchronicle.com/news/transportation/article/Plastics-Road-lives-up-to-its-name-as-Dow-debuts-13679323.php
https://www.houstonchronicle.com/news/transportation/article/Plastics-Road-lives-up-to-its-name-as-Dow-debuts-13679323.php
https://www.thejakartapost.com/adv-longform/2018/08/13/tackling-plastic-waste-problem.html
https://www.infrastructurereportcard.org/wp-content/uploads/2018/10/ASCEReport-CA.pdf


The roads simply need more repavement. Right now, the amount of funding put into the 

repavement of roads is not sufficient. The best way to solve for the roads being bumpy, is by 

making them smoother. As such, more investment is needed. 

 

31 "Deferred Maintenance - Legislative Analyst's Office - CA.gov." 8 Feb. 2019, 
https://lao.ca.gov/reports/2019/3929/deferred-maintenance-020819.pdf. Accessed 31 Dec. 2019. 

https://lao.ca.gov/reports/2019/3929/deferred-maintenance-020819.pdf

