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Executive Summary 
 

PROJECT TITLE:  Springville Performance Evaluation & Pavement Design for  

Minor Collectors 

PROJECT ID:   CEEn_2018CPST_013 

PROJECT SPONSOR: City of Springville 

TEAM NAME:  MagiCAP 

 

A recently completed study of pavement performance in Springville City indicated that minor collectors 
were failing prematurely. Evaluations of selected minor collectors are needed to determine the cause(s) of 
premature failure, and a new pavement design is likely warranted.  Completion of the project will require 
field work and will allow team members to learn more about pavement design.  

The desired outcomes of the project include an explanation(s) for the premature failure observed on selected 
minor collectors and, if warranted, a new pavement design for minor collectors in the city. 

The timeline to complete this project is explained in further detail in the “Schedule” section of this 
document. The field work aspect of the project is anticipated to be completed before the end of the 2018 
calendar year. The target completion date for the required laboratory work will be before the end of 
February, 2019. A physical report will be completed by the end of March, 2019. A poster summarizing the 
project, findings, and recommendations will also be completed by the end of March, 2019. 

There are two key deliverables for this project. The first will be a report explaining the premature failure 
observed and may include a new pavement design. The second is the poster described in the previous 
paragraph. 
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Introduction 
 

A recently completed study of pavement performance in Springville City indicates that minor collectors are 
failing prematurely. Evaluations of selected minor collectors are needed to determine the cause(s) of 
premature failure, and a new pavement design is likely warranted. The project was broken down into 
checkpoints by the Capstone team. These checkpoints are outlined in the project schedule and consist of 
data collection and field work, laboratory experimentation, and post-processing of the collected data.  

Preliminary assumptions and expectations are that the premature failures are being caused by construction 
specifications for minor collectors that deviate from the ASTM standards, or that the standard for minor 
collectors is insufficient for the loads and weathering to which these specific streets are subjected. It is 
initially assumed, until proven otherwise, that all minor collectors were constructed according to the 
engineered specifications. 

It is expected that during laboratory testing the cause(s) of the collector failure will be identifiable and 
treatable. The capstone team anticipates a total of 180 work hours per team member to complete this project. 
This includes all overhead work, field and laboratory work, and data post-processing.  

The final report will consist of a report summarizing the laboratory and field work, together with a poster 
summarizing the results of this study, complete with the team’s recommendations for pavement design 
improvements or remedial action (as necessary). 



	

Page	7	of	18	

	

	 CAPSTONE	

Schedule 
	

	

FIGURE 1: CAPSTONE GANTT CHART - GRID VIEW 
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Assumptions & Limitations 
 

At this time our progress has been slowed due to coordination delays with the City of Springville and our 
team. Some tests have been performed in the field, but we are now waiting for analyses to be run on the 
field tests. Our capstone team will maintain contact with Dr. Guthrie and his graduate research assistants 
so that the project can progress as soon as possible. 

From the preliminary tests and visuals that Dr. Guthrie and his graduate research assistants conducted, it 
is assumed that the base materials used in the construction of the minor collectors were weaker than the 
underlying subgrade. Until further analysis can be conducted, we will continue with the assumption that 
the base materials will need to be removed or strengthened for the final design of the minor collectors. 
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Design, Analysis & Results 
 

Preliminary testing on the asphalt of five separate roads in Springville have been conducted. An analysis of 
the data from these tests has been performed by Dr. Guthrie’s graduate students and it has been determined 
that the base material is weaker than the subgrade material. A more thorough analysis both in the field and 
in the laboratory will be conducted to further determine what measures should be implemented by the City 
of Springville. 

The laboratory tests that will be run on the samples we will collect include proctors, California Bearing 
Ratio tests (CBR), LA Abrasion tests, sieve analysis, and Unconfined Compressive Strength tests (UCS). 
The results of these tests will be collected and analyzed according to our schedule above. 
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Lessons Learned 
 

To this point in the project our team has learned more about project development and management than we 
knew at the beginning of the semester. We learned the importance of recording and tracking hours 
specifically for all tasks involved with the project. Categorizing the efforts towards the project is a necessary 
and important element in billing accurately. We have learned that having a dashboard to report our 
completion status and billable hours is the most honest and transparent way to do business. This kind of 
transparency builds trust with the client.  Even when progress might be slower than anticipated it is 
especially important to communicate and be transparent. 

Our team has begun to learn more technical details about the project as well. Being bottlenecked in our 
physical progress (i.e. laboratory testing, etc.) has not meant that we are completely stopped. During these 
slow periods we have been able to educate ourselves on the potential issues, and prepare a game-plan for 
the testing we will perform once the samples are ready for testing. The mind map and flow chart exercises 
that we performed as a team helped us to approach the problem from a number of angles so that we could 
be most effective with the laboratory resources available to us. In short, we learned that preparation will 
lead to more efficient uses of our time for the remainder of the project. 
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Conclusions 
 

So far, our team cannot conclude anything with certainty. However, based on the knowledge of Dr. Guthrie, 
we are currently assuming that the base materials used in construction were weaker than the underlying 
subgrade layer. Until further analysis can be performed, additional conclusions cannot be offered. 
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Recommendations 
 

Our current recommendation can only be to perform additional analyses. Without data no significant or 
accurate recommendations can be made. Our final recommendations will be presented in April, 2019 and 
will be based off of comprehensive examination and analysis of the specimens and site conditions. 
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ASTM Test Standards for Laboratory Work 
 
The following ASTM Standards will be followed for laboratory work: 

ASTM D1883 – 16 (California Bearing Ratio) 

ASTM C131 & AASTHO T96 (LA Abrasion Test) 

ASTM D698 (Standard Proctor Test) 

ASTM D1557 (Modified Proctor Test) 

ASTM C 136 (Sieve Analysis of Fine and Coarse Aggregates) 

ASTM D1074 (Uniaxial Compressive Strength of asphalt) 


