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Several Minor Collectors Throughout Springville Are Failing Prem

A study previously completed by Infrastructure
Research, LLC found that the expected pavement
service life of minor collector streets in Springville
City was unsatisfactory. The same five streets,
identified in Table 1, were used this study.
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Figure 1. Baseline deterioration curve for minor collector streets

Table 1. Pavement Segment Information



BYU Capstone  I  3

Task 1: Determine the lifetime ESAL
experienced by the five streets studied.

Task 2: Characterize the structural properties
of the asphalt and base materials.

Task 3: Perform a mechanistic-empirical
analysis for pavement design options.

The findings from this project are summarized
in a final report which is submitted with this
presentation.

The Project Consisted of Three Main Tasks
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Traffic Counts Were Used to Obtain a Better Understanding of L  
ESALs
24-hour traffic counts were performed on five
minor collectors in Springville. Lifetime ESAL
values were determined for each of these
locations. It was observed for the critical
pavement section that after ½ of its 20-yr.
design life it had already been subjected to
117% of its allowable ESALloads, as limited by
the base course material.
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Due to the limitations of our traffic study, a more conservative estimate of the average daily traffic from the Springville City Transportation
Master Plan was used in conjunction with our data to more accuratelypredict and forecast the expected lifetime ESALs. Source: Springville City TMP 2016

Image acquired from traffic study
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Two Streets Were Selected for Further Pavement and Soil Analy

In the interest of time, resources, and
weather, only two streets were able to be
studied beyond the traffic counts.

Segments 193 and 873 were chosen because
each performed at an opposite extreme during
a previously conducted infiltration study of
the base material. Segment 873 allowed 0 in.3

water ingress after 30 minutes of soaking,
whereas segment 193 allowed 10.7 in.3 of
water ingress in 30 minutes.
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4” and 12” Asphalt Cores Were Taken at Two Locations for Furt  

Marshall Stability and Marshall Flow
measurements were taken for each of
the core samples in the BYU
pavement laboratory. These
measurements revealed that there
was some significant inconsistency in
the stability of the pavements,
particularly between new overlays
and the original pavement material.

BYU Capstone  I  7April 15, 2019



Gradations Indicated That the Base Material Contained High Fin  
Particle size distribution curves were generated for
both a dry sieve and a washed sieve of the base
material at segment 193 and 873. The dry sieve
resulted in ~3% passing the No. 200. The washed
sieve, however, reported 14% passing the No. 200.
This is above the permissible as per Springville City
Engineering Specifications.
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Particle size distribution curve for segment 873

Springville City Roadway Construction Engineering Specifications Source: Springville City Website
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Sieve 1.5” 1” 3/4” 1/2” 3/8" No. 4 No. 8 No. 200

Percent Passing 
by Weight 100 90-100 <90 - - - 19-45 1-7



A Mechanistic-Empirical Analysis Was Performed to Determine Pavement 
Thicknesses
The analysis was two-fold. First, the computer
software, KENPAVE, was used to determine
pavement thicknesses for the mechanistic
analysis. 168 combinations of asphalt and CTB
thicknesses were analyzed, based on a 7-day
unconfined compressive strength (400, 450,
and 500 psi) for the CTBmaterial and assumed
subgrade Modulus of Elasticity values for the
West and East locations in Springville.
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Mechanistic-Empirical Analysis Continued

Second, an empirical analysis was performed
on each of the pavement designs to determine
the allowable ESALs to failure. Failure was
determined to be less than 1,000,000 ESAL
passes. Empirical transfer function formulas
were taken from Guthrie, Crane and Eggett
(2009). CTBpasses were determined using the
Uzan method.
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There Are Three Main Recommendations Based on the Laborat  

1. Improve base materials for construction
2. Enforce quality assurance and quality

control during construction
3. Improve asphalt modulus of elasticity for

stiffer overlays
These recommendations will improve the
overall quality of the city’s asset management
program. Improved base materials will mitigate
the effects of frost heave stresses. Better
Quality Assurance, Quality Control and design
specifications will elongate pavement life.
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Quality Management

Quality Assurance

Quality Control
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A New Cement-Treated Base Design for the East Section of Springville

These designs for the East side
of Springville would withstand
a lifetime ESAL of at least
1,000,000. The CTB layer
would protect the asphalt layer
above from early deterioration.
Cost-benefit analyses should
be conducted to determine
asphalt and CTB thicknesses.
Only CTB designs were
considered for this project.
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A New Cement-Treated Base Design for the West Section of Springville

These designs for the West
side of Springville would
withstand a lifetime ESALof at
least 1,000,000. The CTB layer
would protect the asphalt layer
above from early deterioration.
Cost-benefit analyses should
be conducted to determine
asphalt and CTB thicknesses.
Only CTB designs were
considered for this project.
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Further Analysis Should be Conducted to Classify the Soil on the  
The West side of Springville is generally known
to have a different native soil type than the East
side of the city. These differences were not
determined in this project and should be
explored if a uniform minor collector pavement
design is desired. Alternatively, an East versus
West design could be produced.

The frost heave analysis performed did not
produce reliable results. This too could be an
area for future testing.
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Photo acquired from https://www.utahvalley.com/listing/springville-city/652/
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Thank You
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Questions?
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Appendix
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Sources
● Springville City TMP: https://www.springville.org/wp-

content/uploads/2016/10/Springville-TMP-Report-2016-09-30.pdf
● Springville City Website, design specifications: 

https://www.springville.org/engineering/files/2018/11/CHAPTER -12-ROADWAY-
CONSTRUCTION.pdf

● Guthrie, W. Spencer, R. A. Crane, and Dennis L. Eggett. "Statistical 
Comparison of Mechanistic-Empirical Models for Predicting Fatigue Life of 
Cement-Treated Base Layers Over Weak Subgrades." Cold Regions 
Engineering 2009. The 14th Conference on Cold Regions Engineering 
American Society of Civil Engineers. 2009.
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