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Executive Summary

PROJECT TITLE: WOODLAND HILLS PAVEMENT MANAGEMENT PROJECT
PROJECT ID: CEEn_2018CPST_006

PROJECT SPONSOR:  Woodland Hills City

TEAM NAME: Woodland Hills

The Woodland Hills Pavement Management Project consists of a study of the traffic pattern,
current surface conditions, and potential surface treatments for three streets in the City of
Woodland Hills, Utah. Assessment of roadway conditions as well as potential treatment
recommendations will be based on the PASER Manual rating system; the proposed pavement
management system will include a GIS map of the city streets.

Page 2 of 18



BYU |CIVIL & ENVIRONMENTAL ENGINEERING ?"C"A;P‘éf‘;r‘éﬁié.:}
IRA A. FULTON COLLEGE ,5 eitackyy e S0 -
Table of Contents
LSt OF FIGUIES .....vtieiiieeiie ettt ettt ettt e ettt e e b e e taeesb e e st e esbeensaeesbeesseessseenseeesseenseennns 4
3] A0 ) 0 21 o (<SSR 5
INEEOAUCTION. ...ttt ettt ettt e et e et eeab e e st e enbeeseesabeenseeenseenseennseenseennns 6
SCREAUIE ...ttt ettt e et estb e et e e s abeesbeessbeeseeesbeesbeessbeenseeesseenseeasseenseas 7
ASSUMPLIONS & LIMILALIONS .oevvvieeiiiieeiiieeiieecieeeeiee et eeete e et e e et e e e teeesatee e saeeenaseeensaeeensaeesnseeennses 8
Design, ANalysis & RESUILS ........cooiiiiiiiiiiiieie ettt sttt 9
LeSSONS LEAIMEA. ....c.uiiiiiieiiieiieiie ettt et et e b e e e seeebeesabeesbeeesaeenseessseenseensseenseas 14
CONCIUSIONS ...ttt eiiieeiiieeiiee ettt e ettt eetteeetteeetteesaaeesssaeesssaeesssaeesseeessseeanssaeansseesnsseessseesnseeennseeenns 15
ReECOMMENAAtIONS.......eiiiiiiieiieiie ettt ettt ettt et e st e e teesabe e bt e ssaeenseesnseenseessseenseas 16
APPENAIX A ..ottt ettt et e et e e st e ettt e e be et e e et e e eteeebe e taeeabe e teeenbeesaeenbeenseeesseenteas 17

Page 3 of 18



"’ 9 WL Mol L A TN 3 LB

- " Pl
s L S B r
4" I w .: : "o‘,,’ e & I - 7 J‘:\

sk S
IRA A. FULTON COLLEGE EC:APSIGNE 2

BYU | CIVIL & ENVIRONMENTAL ENGINEERING

List of Figures
Figure 1. Location of Cameras Installed for Traffic Data Collection........... Error! Bookmark not
defined.
Figure 2. Location of Roads Selected for Pavement Data Collection.......... Error! Bookmark not
defined.
Figure 3.Woodland Hills GIS Street Map.......conemmenmeesseseessesseens Error! Bookmark not defined.

Page 4 of 18



BYU CIVIL & ENVIRONMENTAL ENGINEERING
IRA A. FULTON COLLEGE

Table 1. Traffic VOIUME SUMMATY ..o ssssssssssssssssssssaes 13
Table 2. Projected ANNUAl VOIUMES .....ocvieriereerereereereisessssssssesessessesssssssssssssssssssessssssssssssssssssssssssesssssssssssnes 13

Page 5 of 18



ho % ) w'- J‘\

IRA A. FULTON COLLEGE V‘CAPsTGNE

T 'h.ﬁ‘zwm":m

BYU | CIVIL & ENVIRONMENTAL ENGINEERING

Introduction

The purpose of this project is to classify West Spring Drive, West Lake View Way, and Oak Drive
streets in Woodland Hills according to its functional classification. In addition, an assessment of
the current surface condition and potential improvements for these streets will be provided to help
Woodland Hills City manage its roadways more efficiently. This study will be completed in three
phases. Phase one will be focused on data collection of traffic volume and current surface
conditions of West Spring Drive, West Lake View Way, and Oak Drive streets in Woodland Hills.
The data will be used to classify the streets according to their functional classes and to create a
map in ArcGis to facilitate the organization of data and the results of the roadway condition
assessment. In the second phase, potential roadway surface treatments of these three streets will
be evaluated. The final stage will consist of creating a report providing final recommendations for
the city of Woodland Hills. The final report will include a set of recommended treatments for the
most common pavement distresses found on these three streets as well as an approximation of the
cost per square yard of these treatments.
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Schedule

Phase 1: Data Collection (Due November 26, 2018)

During Task 1, the Capstone team will collect traffic data at 5 different locations in
Woodland Hills, three located at the recommended sites, provided by the Public Works Director,
and two other locations selected by the team, Woodland Hills Drive and Willow Reed Road.
Additionally, the PASER system will be used to evaluate the state of the pavement located along
West Spring Drive (0.17 miles), West Lake View Way (0.38 miles), and Oak Drive (1.46 miles).
A GIS map will be created to record the surface condition of the roads. Lastly, the Capstone team
will collect any cross-sectional data for the newer roads, or any cross sections available in the city,
to understand the current state of the streets to be evaluated.

Phase 2: Data Evaluation (Due February 18", 2018)

Based on the surface condition and movement count data collected, the Capstone will
determine potential problems with the pavement surface at the streets under study using the
PASER system, which includes a pavement condition rating for each street.

Phase 3: Recommendations (Due April 15%, 2018)
The Capstone team will provide recommendations through a Pavement Management Plan,

including the approximate time and money needed to fix the roads studied and maintain them in
appropriate state for the next twenty years.
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Assumptions & Limitations

Assumptions

As part of the methodology for this project, the Capstone team decided to make some traffic
assumptions to collect data and project annual vehicular flow at minor roads in Woodland Hills
for the Pavement Management Plan. The assumption is that over 75% of the traffic flows in the
hours from 7:00 AM to 7:00 PM in Woodland Hills and that traffic behaves normally throughout
the year, meaning that the traffic flows similarly during weekdays, with some exceptions on
Monday and Friday Traffic, and that Saturday and Sunday traffic varies greatly within the city.
This fact also means that there are several different factors that can be developed by treating
Monday, Tuesday through Thursday, Friday, Saturday, and Sunday as five separate groups which
will behave differently. The different factors that can be derived by separating the traffic volume
in these five groups cannot be calculated because of the limited annual data collected at Woodland
Hills from the Utah Department of Transportation (UDOT), which has made limited data available.
Similarly, monthly factors will not be used at all in this project.

Limitations

There were several limiting factors in this project, which are listed by order of importance below:

1. The Woodland Hills Pavement Management Plan project began later than expected

because of lack of time by the Woodland Hills public director to meet with the Capstone

team due to an emergency in the city. A fire that was burning southeast of the city, which

forced many of the residents to evacuate and created many difficulties for the public works
director, who is the only paid engineer in the city.

2. The definition of the scope was one of the hardest limiting factors in the project. At first,
the project scope was too large to be accomplished in this capstone project. It would not be
possible to create a comprehensive pavement management plan with the time limitations
of this project. Instead of creating a comprehensive plan it was determined to reduce the
scope to three streets in Woodland Hills.

3. After the scope had been defined, there were some other limitations in traffic volume that
could not be discarded. The AADT calculated is merely an approximation due to limited
time in collecting traffic data for long periods of time. Unfortunately, the Capstone team
did not use advanced equipment that counts data automatically for long periods of time.
For this reason, the counts were made manually.
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Design, Analysis & Results

Introduction

The data collection process began with the video recordings at five different intersections in
Woodland Hills. First, a map of Woodland Hills was created using ArcGIS Pro to input and process
traffic and pavement data. Most of the traffic counts were intended to measure the traffic volume
of minor streets even though most of the cameras were placed along a major road, which serves
the main vehicle flow in Woodland Hills. The major road is Woodland Hills Drive, which,
according to the Utah Department of Transportation (UDOT) is a minor collector (UDOT 2018).
In order to produce accurate results, the Capstone team needed to perform a traffic evaluation to
understand the distribution of traffic in Woodland Hills. There is one more road in Woodland Hills
which was hypothesized to be another minor collector. If the hypothesis was true, then different
assumptions needed to be made to provide an accurate pavement management plan.

Resources Available

One of the mentors available to aid Capstone students in this project had traffic cameras available
for the student’s use. The Capstone team prepared the equipment and installed 5 cameras in the
following locations:

1. Woodland Hills Drive (FA 3041) Mile Point (MP) 1.557 (F1)
2. Woodland Hills Drive (FA 3041) MP 1.329 (F2)
3. Woodland Hills Drive (FA 3041) MP 0.729 (F3)
4. Woodland Hills Drive (FA 3041) MP 0.182 (F4)
5. Willow Reed Road at a mid-block location. (L1)

Each location was assigned an ID, which is the letter and number at the end of each location
description above. The first letter represents the type of road [Federal (F), or Local (L)], and each
number represented the assumed traffic volume, where 1 is the location with the highest traffic
volume and 4 is the location with the least volume.

Additionally, UDOT has a resource of posted MPs at federal aid routes, which is how the Capstone
team found the corresponding MPs in study and the name of the corridor in study (UDOT HRO).

Methodology

The Capstone team created spreadsheets to collect traffic volume in 15-minute intervals. At F1,
and L1, the northbound and southbound movements were counted. At F2, F3, and F4, only the
traffic flowing out of Woodland Hills Drive into the corresponding streets of study described in
the introduction, where the pavement management plan can be applied. After the data were
collected, the Capstone team analyzed the data to calculate daily volumes, peak hour factors (PHF),
and average hourly volumes. These results were also compared to the current volumes available
on UDOT’s data portal (data.udot.utah.gov), which represent the volumes north of the corridor in
study. However, since the exact volumes were not available, an approximation was made to
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understand the daily volumes based on the 12-hour counts. All the traffic volume data was
collected on a clear day of Wednesday October 10" 2018 from 7 AM to 7 PM. No precipitation
was recorded throughout the day and there was no snow on the ground.

Furthermore, for the pavement surface condition assessment, the group performed a field visit to
the streets under study. Distresses on the surface of the pavement were thoroughly and carefully
observed and were assigned a rating number according to the Pavement Surface Evaluation and
Rating (PASER) Manual. The PASER rating scale assign numbers from 1, meaning: “Failed
Pavement with severe distress and extensive loss of surface integrity”, to 10, meaning: “No
Visible Distress”. The majority of the streets evaluated presented moderate distresses on
their surface so ratings from 3 to 9 were assigned. Figures 1 and 2 below show common surface
conditions found at the time of the field visit.

Figure 1. West Spring Drive Surface Condition.
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Figure 2. West Spring Drive Surface Condition

Additionally, a dataset was downloaded from the Utah Automated Geographic Reference Center
(AGRC) containing a shapefile representing road and highway centerlines for the state of Utah.
All the Woodland Hills streets were selected and isolated, and a map and a table were created in
ArcGis Pro including the downloaded dataset and the data obtained on the field visit. Using this
program allowed for a more convenient approach to visualizing the data and the location for each
camera for the traffic volume study. Figures below show the map and table created on ArcGIS as
well as the camera location and streets under study.

Figure 3. Woodland Hills Streets and Camera Location.
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Figure 5. ArcGIS Pro Map of Woodland Hills Streets and Table of Features.
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The traffic stream behaved almost as predicted. As shown on Table 1, the traffic volume flows at
a higher density at F1 than anywhere else. L1, which was believed to be a potential minor collector
turned out to be a local road. The daily volumes do not meet the criteria for L1 to be a minor
collector since it is expected to serve less than 1,500 vehicles per day and its actual daily traffic
volume ranges between 15-700 vehicles per day (FHWA 2013). Additionally, L1 is very short,
which means it may not meet length criteria either, however, the length of the road was not taken
into consideration for this functional classification.

Table 1. Traffic Volume Summary

D Total Volume | Average Hourly Volume Peak Hour Peak Hour Peak Hour
(Veh/12-h) (Veh/Hour) Volume (Veh) Factor (PHF)

F1 1854 158 202 4:45-5:45 PM 0.87
9:00-10:00

F2 150 13 20 AM 0.63

F3 117 10 19 2:00-3:00 PM 0.68
9:45-10:45

F4 22 2 6 AM 0.75

L1 196 17 30 5:45-6:45 PM 0.73

Recommendations/Summary

Taking into consideration the current traffic conditions, and the assumptions made in the
assumptions section of this document, it is recommended to plan for the following annual volumes
shown in Table 2. Clearly the projected annual volumes need adjustment factors for each day and

month of the year but, as stated in the limitations section previously, they’ll only be included if

they are made available by another source before the due date of the final Capstone report.

Table 2. Projected Annual Volumes

ID |Projected Annual Volume|Truck Volume|Passenger Car Volume
F1 902280 13140 889140
F2 73000 13140 59860
F3 56940 11680 45260
F4 10707 0 10707
L1 95387 973 94413
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Lessons Learned

To this point in the project there have been a few challenges. The following is a list of the
challenges faced by the team as well as how the challenges were overcome.

Inability to meet with public works director and define the scope of the project was a
problem at the beginning of the project due to wildfires and flash flood advisories. This
time was spent creating a GIS map of the streets in Woodland Hills and consulting with
faculty advisors. Creating the GIS map and consulting with the faculty allowed for a more
productive discussion with the public works director.

Ensuring that the three streets were evaluated the same way was a challenge. It was decided
to use the PASER manual to classify the streets. Each team member read the PASER
manual before participating in street classification. The streets were classified in a
systematic and uniform manner.

After the cameras were brought back to the transportation lab and uploaded it was
necessary to watch the videos and count the cars. Five cameras were setup and filmed for
twelve hours each. This means that there was sixty hours of video to watch. It was a
challenge to find time to watch the videos. The videos were watched at four times their
normal speed turning the sixty hours into only fifteen hours. This allowed the team to
complete the study in a reasonable amount of time.

Compiling the data into a single place was a challenge. It was decided that entering the
data into an excel spreadsheet as well as the GIS map would be the most effective way of
compiling the data. The GIS map will allow the city to see what the street classification is
at different locations and the excel sheet will give the city easy access to the data.
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Conclusions

The focus of the project up to this point has been data collection. Traffic data and pavement
condition data has been collected and analyzed for West Spring Drive, West Lake View Way, and
Oak Drive. The streets that have been analyzed showed considerable wear. One or more of these
streets will likely require some kind of pavement treatment in the near future. While it is out of the
scope of this project to classify all of the streets in Woodland Hills this project will give the city a
template that can be used to classify the remaining streets. It will also give the city a methodology
that can be used to determine when to apply the correct treatment to the correct road at the correct
time. When the right treatment is applied at the right time the life of the road is extended. The
extended life of the roadway reduces the cost of the road. Over the remainder of the project Phases
two and three will be completed.
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Recommendations

It is recommended that the City of Woodland Hills plan for the annual traffic volume presented in
table 2. As stated above, the volumes predicted in table 2 are based on assumptions and will only
be included in the final report if they can be verified by another source. It is also recommended
that the city become familiar with the PASER manual and begin to classify the streets that are not
being analyzed in this project. The classification of the streets in the city should be updated
frequently. The classification of the streets can be done over an extended period. It is recommended
that the public works director create a plan to classify the streets and to update the classifications
annually.
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Appendix A
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