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1. Introduction
The purpose of this corridor improvement strategy is to provide an assessment of the existing roadway
and intersection design of University Avenue/Highway 163 in Pleasant Hill, IA. As a key objective identified
in the City’s Comprehensive Plan, the City of Pleasant Hill has an interest in improving access and
connectivity to and across the University Avenue corridor, specifically for bicyclists and pedestrians. The
findings and recommendations from this assessment will be used to develop a corridor improvement
strategy, which will include the development of conceptual plans that emphasize bicycle and pedestrian
accommodations at key locations along the corridor.
Key findings of this review are shown in four drawings attached to this memo titled “Intersection Analysis”
and “Priority Intersections.” Four locations along the University Avenue corridor were identified as priority
locations that will be considered for conceptual plans that identify proposed improvements specifically to
improve conditions for travel by bicyclists and pedestrians. The locations identified for further review are
along University Avenue at:





Hickory Drive
56th Street
60th Street
Midblock, between 75th Street and 80th Street

1.1 Goals and Objectives
The goal of this strategy is to improve intersections along University Avenue to better accommodate
pedestrians and bicyclists for north‐south travel. As Pleasant Hill grows, land uses along University Avenue
will continue to develop. Therefore, accommodation of bicycle and pedestrian travel becomes critical to
supporting economic development and creating an environment that is accommodating and comfortable
for people walking and bicycling. Approaching roadway design from this perspective includes the
following objectives:

Make Crosswalks Highly Visible to Everyone




Use high visibility pavement markings to clearly mark where crossings exist
Enhance crossings with advance roadway signage, larger signs, and signalization
Install roadway lighting at all pedestrian crossings

Install ADA Curb Ramps



Implement directional ramps at the crosswalk. Diagonal ramps may be acceptable but are
not recommended. All ramps must have adequate downward and cross slopes, include
turning areas and detectable warning tiles
Curb ramps should terminate at sidewalks

Minimize Crossing Distances and Times



Shorten crossing distances with curb extensions
Signal timing should allow adequate crossing time for pedestrians based on the average
walking speed of pedestrians that are anticipated
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If two‐stage crossings are desired to keep clearance times to their minimum, pedestrian
refuge islands must be provided and push buttons must be placed at these locations
The distance between intersections, and the ability of a pedestrian or a bicyclist to cross at
these locations, is a major factor that impacts whether a trip is feasible on foot or by bicycle.
This impacts transportation network and its users in three ways:
1. Trip length is a significant deciding factor for choice trips (trips made by a pedestrian
or bicyclist even when a vehicle is available)
2. Roadway design that does not seek to minimize trip lengths does not accommodate
users for whom a vehicle is not available, or for those who cannot drive.
3. This increases the amount of automobile traffic on roadways that provide no
accommodation for walking or bicycling.

The distance between all intersections along the corridor, and the distance between signalized
intersections is shown in Figure 1 below. There are only two signalized pedestrian crossings shown on the
map and only one within the 4.3‐mile study area.

Figure 1. Distance between intersections along University Avenue.

Provide Pedestrian Refuge Areas



Provide adequate refuge area with a clear space at least 4 feet wide between detectible
warning tiles
Refuge areas should be protected from automobile travel lanes (such as barrier curb)
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Accommodate Pedestrians at Traffic Signals.



Push buttons must be accessible to comply with ADA requirements
Signage and signals should provide clear guidance (e.g. regulatory signs are preferable to
warning signs)

1.2 Planning Context
The limits for this assessment on University Avenue are from Copper Creek Drive on the west end to the
80th Street intersection on the east end. University Avenue is an arterial roadway under the jurisdiction of
the Iowa Department of Transportation (IDOT). University Avenue extends between Des Moines, Iowa in
the west through rural Polk County. It is a regional arterial accommodating east‐west travel which includes
commercial vehicles and trucks. In 2015, average annual daily traffic (AADT) ranged from a high of 20,100
near US 65 to 14,100 at 80th Avenue.
The typical cross section consists of four travel lanes, paved shoulders, an unpaved median of varying
width, and left or right‐turn lanes at select intersections. The roadway is historically rural in context and
does not include sidewalks. IDOT identifies University Avenue as an urban arterial west of US 65, and east
of US 65 it is considered rural. The posted speed of the roadway ranges from 35 miles per hour on the
western end to 55 miles per hour on the eastern end. Signalized intersections within these limits are listed
below.

Signalized Intersections










Copper Creek Drive
Hickory Boulevard
56th Street
US 65
60th Street
64th Street
70th Street
75th Street
80th Street

Unsignalized Intersections



Shadyview Boulevard (Signalization planned)
Sherrylynn Boulevard (Signalization planned)

While all but two of the intersections in the study area have traffic signals, 56th Street is the only
intersection with marked pedestrian crossings and pedestrian signal heads. Signals are planned for the
currently unsignalized intersections of University Avenue with Sherrylynn Boulevard and with Shadyview
Boulevard.
Alta Planning + Design (Alta) conducted a review of existing conditions along University Avenue, at
signalized intersections, and analyzed the roadway for potential improvements to accommodate bicyclists
and pedestrians. These improvements include improved roadway crossings, pedestrian and bicycle
infrastructure, pavement markings, warning and regulatory signs, and intersection geometric
improvements. In addition to intersection improvement, Alta also examined the corridor for a potential
location for a grade‐separated crossing on the eastern end of University Avenue between 75th Street and
80th Street.
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The following general design criteria were considered during the field review and discussions with the
City. As part of the review, the City requested a review of draft proposed improvement plans that were
prepared for the intersection of University Avenue and 60th Street.


Emphasize Pedestrian and Bicycle Transportation. The primary objective for modifications to at‐
grade roadway intersections in the corridor is to improve conditions for pedestrians and bicyclists
crossing University Avenue in the north‐south direction. A secondary objective would be to
improve crossing conditions in the east‐west direction at signalized and unsignalized
intersections. Crossing principles should include identification of optimum crossing locations,
geometrics that minimize crossing distances, direct crossing alignment (for visually impaired
users), and appropriate traffic control measures such as marked crosswalks, traffic signals,
pedestrian countdown clocks and signage.



Improve Motorist Visibility of Vulnerable Roadway Users. Geometric design should take into
account proper channelization and separation of vehicles (raised medians or traffic islands),
intersection angles, horizontal and vertical alignments, corner radius and curb ramp designs,
detectable warnings, sight distance, pedestrian facilities, and bicycle facilities. Attention should
be paid to points of potential conflict in an intersection, particularly those involving vulnerable
road users such as pedestrians and bicyclists, and offering the approaching driver, bicyclist, and
pedestrian a clear view of one another.



Accommodate Vehicles through Pedestrian‐Friendly, Flexible Design. The Design Vehicle for
Intersection Design = WB‐67 (Per Iowa DOT Design Manual Section 6A‐2). The turning radius for
this vehicle ultimately affects the size of the intersection. While it is desirable that no lane
encroachment occurs for a right turn from a street onto a state highway (such as University
Avenue), on multilane signalized intersections, a semi‐trailer is allowed to turn into the far lane
(see Fig 2 – Section 6A‐2).



Left‐Turn Lane Design. The corridor has a mixture of negative and positive offset left‐turn lanes.
N. Hickory Blvd., N. Shadyview Blvd and NE 56th St. have negative offset left‐turn lanes. Sherrylynn
Blvd., NE 60th St., NE 64th St., NE 70th St., NE 75th St. and NE 80th St. have positive offset left‐turn
lanes. Although it was observed that the effectiveness of the positive offset left‐turn lane
intersections is likely reduced by traffic signal pole placement, these types of intersections have
been shown to be effective in reducing the frequency of crashes by providing better visibility for
drivers that are turning left (See FHWA Evaluation Study FHWA‐HRT‐09‐036). Therefore, it is
unlikely that significant modifications to the left‐turn lane configuration would be recommended.
However, in order to incorporate pedestrian crossings at intersections, signal pole placement
must take pedestrian accessibility into consideration, and signal poles should not be an
obstruction in the pedestrian path. This will need to be taken into account when proposing
pedestrian crossing additions and improvements. Another factor that impacts pedestrian safety
is the use of permissive left turns on green and the potential conflicts between that left‐turning
vehicles and pedestrian in crosswalks during the concurrent signal phase.
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Intersection Improvement (see Iowa DOT’s Traffic Safety Analysis Manual, January 2012 for
estimated benefit/cost analysis, expected life service and average reduction factor):
o Traffic control devices (signs, signals) used to regulate, warn and guide traffic should be
in good working condition. Replace any damaged, faded or non‐functioning
components.
o Sidewalks should extend to the intersection. Sidewalks should be 6 feet wide, per City
requirements.
o Addition of crosswalks with high visibility pavement markings and stop bars. Crosswalks
to meet ADA requirements for cross slope.
o Provide marked crosswalks perpendicular to University Ave and minimize crossing
lengths where possible.
o Install refuge islands and curb bulb‐outs where possible.
o Install advance warning signs for intersection and crosswalk.
o Addition of advance warning pavement markings.
o Consider use of oversized signage to highlight crossings or larger signal heads
o Add pedestrian countdown signals with pedestrian phasing (Walk/Don’t Walk). Phasing
to be coordinated with any Adaptive Signal Control upgrades undertaken in the corridor.
o Install ADA‐compliant curb ramps.
o Install intersection lighting at crossings.

1.3 Findings for Development of Concepts
The distance between intersections along the corridor makes travel difficult for pedestrians and bicyclists.
Intersections that currently accommodate north‐south crossings by these users along University Avenue
would results in longer trips than typically would be feasible on foot or by bicycle. Therefore, every existing
signalized intersection within the corridor should accommodate north‐south crossings for pedestrians and
bicyclists.
The rural cross section of the roadway east of US‐65 does not provide for bicycle or pedestrian travel. As
land use changes are considered in the context of the City’s comprehensive plan, improvements for
pedestrians and bicyclists should be considered as the area develops. Grade separation is a potential
solution; however, due to the cost, maintenance, safety, drainage, and directness‐of‐route or user delay
issues associated with grade‐separated crossings, these should be considered as one of several potential
solutions.
Corner turning radii, designed to accommodate large vehicles, increase the likelihood that drivers of
passenger cars can make turns at higher speeds, increasing potential conflicts with bicyclists and
pedestrians at crossings.

2.0 Selected Concept Locations
To assist the City with improving pedestrian and bicycle accommodations within the study area, the
following three locations were selected for further analysis and the development of concepts to illustrate
best practices:




University Avenue and Hickory Boulevard
University Avenue and 60th Street
University Avenue, approximately midblock between 75th Street and 80th Street (grade
separation option)
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In approaching the design of each concept, the objective is to enhance safety for pedestrians and
bicyclists. The existing intersections were initially designed to accommodate vehicular movements, and
few or no bicycle or pedestrian infrastructure was included.
Alta Planning + Design prepared design concepts these locations based on the cost estimate methodology
and additional analysis described below, supplemented with a description of the benefits of each
complete street element included in the concepts. For the 60th Street location, Alta reviewed an in‐
progress plan set for additional context.

2.1 Analysis of Pedestrian Underpass Versus Overpass
Due to the higher posted speed and more rural land use context on the eastern end of University Avenue,
Alta reviewed University Avenue between 75th Street and 80th Street for a potential grade‐separated
crossing. This included a review of the roadway cross section including shoulders, drainage, and general
elevations on either side of University Avenue to determine feasibility for an overpass or underpass.
The effectiveness depends largely on the likelihood that they will be used by pedestrians and bicyclists as
an alternative to at‐grade crossings. For bridges and underpasses that are used by a large proportion of
pedestrians and bicyclists, studies have found that pedestrian‐related crashes decreased by 91 percent.
However, other studies have determined that if the walking time to use an overpass is 50 percent longer
than crossing the street at‐grade, then the bridge or underpass will not be used and will be ineffective
in reducing crashes. (Statistics from Safe Routes to School Online Guide
(http://guide.saferoutesinfo.org/engineering/pedestrian_and_bicycle_bridges_and_tunnels.cfm).
Bridges are best suited in areas where the topography allows for a structure without ramps. Underpasses
work best when they can be designed to feel open, well‐lit, and safe while utilizing topography for proper
drainage and to limit grade‐change ramps. Both bridges and underpasses should be accessible to all
pedestrians, including those in wheelchairs (ADA compliant). As discussed below, there are potential
locations that exhibit favorable topography for both an overpass or an underpass. Whether those
locations are also optimal for effectiveness (i.e. whether the crossings will be utilized) warrants additional
investigation. Right of way acquisition is another issue for consideration.
Fencing may be needed to channel pedestrians and bicyclists to the bridge or underpass. Crime,
vandalism, graffiti, lighting, and drainage issues may also cause problems. See Iowa DOT LRFD Bridge
Design Manual Section 3.2.5 – “Pedestrian and shared use path crossing” for design guidance.

Overpass Option
A proposed bridge structure would be located approximately 730 to 780 feet west of 80th Street. The
bridge would utilize the topography in this area, which has a substantial cut section with rising backslope
on the north side and a slight ridge that may serve as a landing point on the south side of University
Avenue. A second location with favorable topography for an overpass is located approximately 1,800 feet
west of 75th Street. The main drawback of that location being increased distance to the high school
campus.
An overpass would be an approximately 240’ structure, crossing two sets of lanes, plus wide median area.
Width of bridge would be approximately 16’ (12’ clear width per Iowa DOT LRFD Bridge Design Manual
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Section 3.2.5). The vertical clearance requirement is a minimum of 17.5 feet. The preferred structure is a
concrete slab on girder with proper parapets and fencing (truss bridges are not desirable). The estimated
cost of a bridge of this size (structure only) is $200 per SF * 240’ * 16’) = $768,000. A bridge solution has
the following pros and cons:
Pros



The structure could serve as a gateway to the City of Pleasant Hill, and could provide a place for
posting the City logo, public art, announcements, etc.
The location is within proximity to the high school campus and if placed properly, could be
incorporated into trail development

Cons



The ideal location due to grades is more than 750’ from 80th Street and is far from existing
residential development.
The wide bridge span and Iowa DOT requirements for a slab on girder bridge increases the total
project cost.

Underpass Option
A proposed tunnel structure would be located approximately 1,300 to 1,400 feet west of 80th Street. The
tunnel would utilize the topography in the area, which has a substantial cut section with rising backslope
on the north side and a slight ridge that may serve as a landing point on the south side of University
Avenue.
Approximately 220’ length of tunnel structure is needed. The tunnel would cross two sets of lanes and
shoulders, plus wide median area. A standard sized 12‐foot x 10‐foot reinforced concrete box (RCB)
structure is desired (per Iowa DOT LRFD Bridge Design Manual Section 3.2.5). A slip‐resistant floor surface
is required. The estimated cost of a tunnel (structure only) is $150 per SF * 220’ * 12’) = $462,000. A tunnel
solution has the following pros and cons:
Pros




The proposed tunnel location is located close to the high school campus parking lot
A tunnel would be less costly to construct than a bridge
The tunnel can be constructed in two segments, with a fenced, open‐air section in between

Cons





The proposed tunnel location is approximately ¼ mile from 80th Street, and not located near
existing residential development.
The length of the tunnel would require lighting and security cameras.
Tunnel drainage would be needed
Tunnel construction, assuming an open trench construction method, would involve temporarily
closing a section of University Avenue. A temporary roadway diversion may be feasible in the
median area with construction staged to minimize disruption or a regional detour route would
need to be established.
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2.2 Plan Review: “Morning Star Court Paving and 60th Street
Widening Project”
Alta reviewed a plan set titled “Morning Star Court Paving & 60th Street Widening Project” for
accommodations of bicyclists and pedestrians. Modifications to the intersection of University Avenue with
60th Street were limited in scope. The current traffic control measures include traffic signals. The left turn
lanes from University Avenue are positive offset, and the signalization for left turns is permissive (not
protective) in which drivers must yield to oncoming traffic and turn when there is a sufficient gap in the
oncoming traffic flow. Proposed improvements include modified turn lanes and curb returns in the
northwest and southwest quadrants, but no addition of channelizing islands at those locations.
It is recognized that pedestrian crossing improvements were not included as objectives in the scope of
the “Morning Star Court Paving & 60th Street Widening Project”. The following notes and
recommendations do not imply any deficiency in the draft set of plans and only reflect the incorporation
of improved crossings as an additional scope objective.
Proposed improvements shown in the plans include modified turn lanes and curb returns in the northwest
and southwest quadrants. Improvements in the southwest quadrant include a graded section outside the
roadway, within the right of way, which is conducive for the extension of sidewalk in that quadrant.
Improvements to the University Avenue median are shown in which the medians are pulled back (away
from 60th Street) 10 to 12 feet from their present positions. While this may be beneficial for vehicle turning
movements, it makes conditions less favorable for the placement of a pedestrian refuge island to facilitate
the north‐south crossing of University Avenue.
While it may not have been in the project scope, proposed plans lack an extension of sidewalks on 60th
Street. None of the sidewalks north or south of University Avenue extend to the intersection.





Northwest Quadrant – sidewalk is approximately 60 feet from the north edge of University
Avenue (dead ends).
Northeast Quadrant – sidewalks is also approximately 60 feet from the north edge of University
Avenue (sidewalk turns and runs east along south side of car dealership).
Southeast Quadrant – nearest existing sidewalk is approximately 1,200 feet south of the south
edge of University Avenue at Meacham Drive.
Southwest Quadrant – nearest existing sidewalk is approximately 100 feet south of the south
edge of University Avenue.

The proposed plans do not include any provisions for pedestrians to cross University Avenue (or to cross
60th Street at the intersection). Relocation of east‐west pedestrian crossing north of 60th Street (to a
location approximately 100 further north) adversely affects connectivity at the intersection.
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2.3 Recommendations for Conceptual Design
As described by the National Complete Streets Coalition, “streets are a vital part of livable, attractive
communities.” As transportation networks are being updated to bring transportation networks more in
line with this statement, complete streets improvements have been implemented by agencies across the
United States and North America by various agencies including local, county, and state departments of
transportation. The City of Pleasant Hill, in its commitment to improving transportation networks in
accordance with its Comprehensive Plan, seeks to reimagine the design of key intersections along
University Avenue, which is a roadway under the jurisdiction of the Iowa Department of Transportation
and whose intersections and traffic control devices are maintained by the City.
Alta recommends the following improvements to the University Avenue/60th Street intersection:








Extend sidewalks to all quadrants of the intersection
Add high visibility crosswalks with advance stop bars on all four legs of the intersection.
Add pedestrian push buttons, signal heads, curb ramps.
Install advanced warning signage and pavement markings for crossings.
Add refuge islands in the median.
Add channelization islands (pork‐chop shape) at the intersection curb returns (right‐turn
movements) where possible.
Update traffic signals to facilitate pedestrian crossings.

3.0 General Design Approach
The design intent for developing concepts for two at‐grade intersections is to reduce the width of the
intersections, creating shorter crossing widths, and make pedestrian and bicycle travel more appealing.
To complement this, the at‐grade intersection concepts are designed to slow turning movements,
signalize movement in all directions for all users, shorten the length of intersection crossings, and provide
refuge islands for bicyclists and pedestrians. These concepts were developed within the guidance of Iowa
DOT standards, and the design vehicle used in the design of these intersections was the WB‐67 semi‐truck
and trailer. This vehicle’s turning movements require significant corner radii that result in large
intersections creating crossing lengths that are challenging for bicyclists and pedestrians. While the radii
are necessary to accommodate truck turns, the size of these corners permit smaller vehicles to make turns
at higher speeds than desirable for intersections where bicyclists and pedestrians are present.
Iowa DOT guidance suggests the intersection concepts eliminate the slip left turns on University Avenue
and allow the WB‐67 to use one or two receiving lanes to complete a turn, thus reducing the vehicle’s
sweep footprint. The design further tightens the corners with mountable aprons, which reduce turning
speeds of smaller vehicles and textured pavement for further traffic calming impact. Any vehicle larger
than a school bus would utilize the aprons to make a right turn.
Another element of the intersection concepts is the inclusion of a single left turn lane on each approach
of the intersection. Existing and anticipated traffic volumes along University indicate that there is
sufficient capacity with the use of a single left turn lane. Eliminating dual left turn lanes for some of the
intersection approaches was identified as a strategy to reduce the size of the intersection, which would
allow for reducing the length of marked crosswalks, which improves the pedestrian environment by
reducing the length of time a pedestrian is exposed to motor vehicles traffic and reduces intersection
clearance time for all users.
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3.1 Benefits of Complete Streets Elements
There are several elements that are included in each proposed intersection concept. Each element that is
recommended is explained below, along with a description of the comfort, safety, and accessibility
benefits (where applicable) of each of these elements is described below.

Accessible Curb Ramps
Curb ramps containing detectible warning
tiles are the standard for installing pedestrian
ramps at signalized and unsignalized roadway
intersections. When intersections are
reconstructed, they must be designed to be in
accordance with the Americans with
Disabilities Act (ADA) and the latest draft
Public Rights of Way Accessibility Guidelines
(PROWAG). Per the United States Access
Board,
“Detectable

warnings
are
a
distinctive surface pattern of domes
detectable by cane or underfoot that
alert people with vision impairments
Figure 2. Accessible curb ramp design. Source: San Francisco
of their approach to street crossings
Public Works.
and hazardous drop-offs. They are
used to indicate the boundary
between pedestrian and vehicular routes where there is a flush instead of a curbed connection.
Detectable warnings also indicate unprotected drop-offs along the edges of boarding platforms
at transit stations and stops.”

Curb ramps are “directional” meaning each ramp points in the
direction of the intended path of travel for the pedestrian, usually
creating the shortest and most visible path across an intersection. This
limits the exposure to the pedestrian, helps to preserve sight lines
between pedestrians and other roadway users, and minimizes
potential delay caused by the length of a traffic signal phase that
includes the pedestrian crossing or “WALK” plus flashing “DON’T
WALK” interval.

Accessible Pedestrian Signals
Intersections that accommodate pedestrians should include accessible
pedestrian signals to communicate the amount of walk time that is
available. The latest standard for pedestrian signals includes a signal
head that displays the amount of available walk time in seconds and is
accompanied by auditory information in the form of recorded
messages communicating information to pedestrians about the Figure 3. Accessible pedestrian
signal. Source: Accessible Design for
crossing phase.
the Blind.

The safety effects of pedestrian signals have been studied as accessible
pedestrian signal standards have evolved, but their installation has been found to have little to no effect
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on motorist approach speeds or delay and has been shown to reduce pedestrian crashes by as much as
52 percent over intersections without pedestrian signals1. In areas with high levels of pedestrian traffic,
pedestrian signals should provide pedestrians with a WALK phase during every signal cycle.
On rural or suburban arterials where pedestrian traffic is not frequent, push buttons can be installed which
allows a pedestrian to request a WALK phase when needed. This allows traffic signal timing to maximize
the amount of time given to automobile movements, which require a shorter clearance phase than
pedestrians.

High Visibility Crosswalk Markings
High visibility crosswalk markings, also referred to as
“continental” or “ladder” style crosswalks are marked on the
roadway that show the intended path of travel for pedestrians
at an intersection. As opposed to the more conventional
crosswalk marking consisting of two transverse lines marked
perpendicular to the path of automobiles, high visibility
crosswalk markings can be seen by motorists from a greater
distance and thus give additional information to motorists
approaching an area where pedestrian activity is expected.
While crosswalks should not be marked indiscriminately,
installing them where investments have been made helps to Figure 4. Figure 3B‐19. Source: MUTCD.
support and encourage bicycle and pedestrian activity.

Line Extensions Through
Intersections
Line extensions through intersections
are an optional pavement marking
treatment that identifies the path of
travel for a turning vehicle through a
wide or complex intersection.
Based on guidance within the Manual
on Uniform Traffic Control Devices
(MUTCD), these may be used “where
highway design or reduced visibility
conditions make it desirable to
provide control or to guide vehicles
through
an
intersection
or
interchange, such as at offset,
skewed, complex, or multi‐legged

Figure 5. Figure 3B‐13. Source: MUTCD

1

Evaluation of Pedestrian‐Related Roadway Measures: A Summary of Available Research. Federal Highway
Administration. Section 8.2. 2014.
http://www.pedbikeinfo.org/cms/downloads/PedestrianLitReview_April2014.pdf#page=63&zoom=100,69,512
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intersections, on curved roadways, where multiple turn lanes are used, or where offset left turn lanes
might cause driver confusion.2” dotted line extension markings consisting of 2‐foot line segments and 2‐
to 6‐foot gaps should be used to extend longitudinal line markings through an intersection or interchange
area.

Mountable Apron
A mountable apron is a roadway
design treatment that consists of a
mountable (rollover) curb and colored
or texturized pavement to delineate
the roadway and the apron. Installed
at signalized intersections and at
roundabouts, mountable aprons
visually narrow an intersection to
discourage high‐speed automobile
turning movements while still
accommodating turns made by large
vehicles and trucks.
The Association of Pedestrian and
Bicycle Professionals collected case Figure 6. Mountable Apron in Bend, Oregon. Source: Google.
study information from municipalities
to document the benefits that mountable aprons provide while maintaining flexibility in intersection
design3.

Pedestrian Refuge Island
The pedestrian refuge island is a
refuge that typically is constructed
within a barrier median. In some
cases, is a raised “island” in the
roadway that provides pedestrians
with the ability to seek refuge when
crossing roadways at intersections or
at midblock locations. Refuge islands
improve pedestrian and bicycle
accommodations because they split a
pedestrian or bicyclist crossing into
two parts so that they need only
negotiate one lane or one lane group
at a time.

Figure 7. Pedestrian Refuge Island. Source: City of Chicago.

2

Manual on Uniform Traffic Control Devices. Section 3B.08 Extensions Through Intersections or Interchanges.
Federal Highway Administration. 2009.
3
Truck Aprons at Corners. Association of Bicycle and Pedestrian Professionals. 2013.
http://www.apbp.org/?page=library.

15 | C i t y o f P l e a s a n t H i l l

University Avenue Corridor Improvement Strategy
Pedestrian refuge islands frequently include a barrier curb and are elevated a few inches above the
roadway to provide additional visibility to pedestrians and other roadway users. According to the Federal
Highway Administration, pedestrian refuge islands have been shown to reduce automobile crashes
involving pedestrians by 46 percent4.

3.2 Implementation Precedent
State departments of transportation around the United States have successfully included these complete
streets elements in the design of regional arterial roadways under state jurisdiction in urban and suburban
areas. A few select project examples, completed or underway are listed below.
Example:
Jurisdiction:
Link:

US 421, Boone, North Carolina
North Carolina Department of Transportation
http://www.completestreetsnc.org/project‐examples/ex‐us421/

Example:
Clybourn Avenue, Chicago, Illinois
Jurisdiction:
Illinois Department of Transportation
Link:
http://www.idot.illinois.gov/Assets/uploads/files/About‐IDOT/News/Construction‐
Releases/D1/11.20.15%20Protected%20Bike%20Lane%20Press%20Release%20FINAL.pdf
Example:
Jurisdiction:
Link:

Various Locations, Minnesota
Minnesota Department of Transportation
http://www.dot.state.mn.us/planning/completestreets/2014report.html

3.3 Cost Estimate Methodology
Alta reviewed unit costs from the Iowa DOT report on Traffic Safety Improvements for fiscal year 2018 to
provide basis for estimating costs of proposed improvements. The following information focuses primarily
on physical improvements to the corridor. Although not discussed here, public outreach and education
should be incorporated into the overall planning and improvement program aimed at improving
transportation operations, comfort, and safety for all roadway users.
Bid Items will be Iowa DOT standards. Unit Costs are taken, in part, from an Iowa DOT report on Traffic
Safety Improvements for fiscal year 2018. Alta prepared a spreadsheet to tabulate potential improvement
costs for schematic options.

4.0 Detailed Intersection and Underpass Concepts
The concepts on the following pages are shown on top of an existing aerial image. An unmodified, original
aerial image is included at the end of each section for reference. Cost estimates are included with each
concept.

4

Pedestrian Safety Guide and Countermeasure Selection System. “Crossing Islands.” Federal Highway Administration.
http://pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=6.
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4.1 Hickory Boulevard & University Avenue Intersection

Figure 8. Proposed University Avenue and Hickory Boulevard Intersection

Design Intent
All four corners of this intersection are developed, and the intersection is slightly skewed. The Gay Lea
Wilson Trail is located north and west of the intersection. The proposed future condition of Hickory
Boulevard includes crosswalks and sidewalks on all four approaches.

Pedestrian and Bicycle Facilities
The concept includes a six‐foot sidewalk along the east side and a twelve‐foot shared use path for
pedestrians and bicyclists along the west side of Hickory Boulevard. Refuge islands are included on
University Avenue for the north‐south crosswalks. The shared use path is proposed on the west side to
connect to the Gay Lea Wilson Trail with the fewest intersection crossings.

Vehicular Impacts
The greatest change in the proposed concept from the existing intersection is the removal of the free‐
flow right turns (eastbound right and northbound right). The corners that previously accommodated free‐
flow right turns are redesigned with a turn apron to accommodate truck movements. Lanes were
narrowed to eleven feet to calm traffic and reduce the size of the intersection.
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Crossings
Pedestrian crossings were designed to be as close to 90 degrees as possible to minimize the length of the
distances, include pedestrian refuges islands on University Avenue, and marked with high visibility
pavement markings to increase the visibility of the intersection to approaching motorists.
Curbs and mountable aprons provide two‐tier protection on the corners. Curbs protect pedestrians and
bikes on the shared use path on the corners and in the refuges. All curb ramps are directional guiding
users directly to the other corners. Mountable aprons reduce turning speeds.

Signal Control
All four approaches will continue to be signalized with vehicle identification and pedestrian signal heads
and actuation. Pedestrian signal heads and push buttons are located at each corner for each direction.
They are also proposed in the median to facilitate pedestrians to cross in two stages, if desired. This allows
for a shorter signal cycle length and also may permit pedestrian crossings to overlap with non‐conflicting
turning movements.

Construction Phasing
Two unknown signalization issues could control phasing opportunities:
 Compatibility of existing hardware in the signal cabinet with new signals
 Condition of existing conduit (if any)

Phasing construction of the intersection could occur in any number of stages assuming these two signal
infrastructure elements are favorable. Following is a potential construction phasing plan assuming existing
hardware and conduit are compatible with proposed revision to signals:
1. University Avenue lane narrowing and restriping, center island widening, pedestrian refuge
installation
2. Pedestrian facilities including walks, ramps and crosswalks
3. Pedestrian signals, push button post and installation
4. Hickory North Leg ‐ Installation of truck apron and traffic signals
5. Hickory South Leg ‐ Removal of right‐turn islands, Installation of truck apron, pedestrian refuge,
restriping and traffic signals
Approximately half of estimated construction costs are a result of signal improvements. If the hardware
and conduit are not compatible with the proposed revisions to signals, the following is a potential
construction phasing plan:
1. University Avenue lane narrowing and restriping, center island widening, pedestrian refuge
installation
2. Hickory North Leg ‐ Installation of truck apron and restripe
3. Pedestrian facilities including walks, ramps and crosswalks
4. Hickory South Leg ‐ Removal of right‐turn islands, Installation of truck apron, pedestrian refuge,
restriping and signalization for the entire intersection.
Because the intersection currently does not have pedestrian or bicycle facilities incorporated, it is
recommended phases 3 and 4 occur simultaneous to add pedestrian and bicycle safety enhancements.
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Figure 9. Existing University Avenue and Hickory Boulevard Intersection
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Hickory Boulevard & University Avenue Intersection Cost Estimate
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4.3 60th Street & University Avenue Intersection

Figure 10. Proposed University Avenue and 60th Street Intersection

Design Intent
The parcels surrounding the intersection are not fully developed, but it is anticipated that land use
patterns will continue to generate demand for bicycle and pedestrian traffic. The proposed design of the
60th Street intersection utilizes existing pavement, utilizes multiple traffic calming techniques, implements
signal control of all vehicular movements, includes pedestrian crossings on all four approaches of the
intersection, and incorporates bike lanes on 60th Street, with intersection pavement markings.

Pedestrian Facilities
The concept includes 10‐foot‐wide shared use path facilities along all legs of the intersection and connects
with the shared use path along the northeast corner of the intersection. Refuge islands are included on
all intersection approaches.

Bicycle Facilities
The concept proposes buffered bike lanes with bike box transitions at the intersection. Buffered bike lanes
provide a minimum three‐foot protected space between the travel lane and bicyclist. Entering the
intersection, the bike lane is located adjacent to the travel lane increasing the visibility of bicyclists. A ten‐
foot bike box between the pedestrian crossing and through/right turn travel lane makes bicyclists most
visible allowing them to get out in front of motorist. The bike box and lane include green pavement
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markings. Intersection bike crossing markings are included to help bicyclists and motorists maintain their
intended path of travel across the intersection.

Vehicular Impacts
The proposed concept removes the free‐flow right turns and negative offset left turns on University
Avenue. The existing University Avenue free‐flow right turns are replaced with a standard corner and
signalized turning movement. This design, coupled with dedicated turn lanes, mitigates turning conflicts
at pedestrian crossings and removes turning vehicles from travel lanes to minimize delay.
With only one northbound travel lane entering the intersection from the south, there is only need for one
southbound travel lane from the north, which then expands to two lanes just north of the intersection.
Removal of one travel lane provides space for a refuge island. The southbound left‐turn lanes have been
shifted east to better align with the northbound left‐turn lane, which improves visibility for left‐turning
motorists.

Crossings
Pedestrian crossings are designed to be as close to 90 degrees as possible, includes pedestrian refuge
islands on all four approaches, and directs users straight across travel lanes.
Curbs and mountable turning aprons provide two‐tier protection on the corners. Curbs protect
pedestrians in the refuges. All curb ramps are directional guiding users directly to refuges and other
corners. Mountable aprons accommodate turns for large vehicles and reduce turning speeds of smaller
vehicles. A proposed rolled curb lines the apron perimeter and channels smaller vehicles into a sharper
right‐hand turn. Textured apron pavement further calms traffic.

Signal Control
All four approaches will continue to be signalized with vehicle and pedestrian signal heads and actuation.
Pedestrian signal heads and push buttons are located at each corner for each direction of travel. They are
also proposed in the median to facilitate pedestrians to cross in two stages, if desired. This allows for a
shorter signal cycle length and also may permit pedestrian crossings to overlap with non‐conflicting
turning movements.

Construction Phasing
The proposed intersection renovations force signal control of the left hand turns on University Avenue.
Any pedestrian or bicycle crossing University Avenue prior to reconfiguring left turns would require
multiple crossing legs over a long distance creating an unsafe condition. For this reason, it is
recommended pedestrian and bicycle facilities are installed concurrent with reconfiguring University
Avenue’s left turn lanes. Two unknown signal issues could control phasing opportunities including:



Compatibility of existing hardware in the signal cabinet with new signals
Condition of existing conduit (if any)

Phasing construction of the intersection could occur in phases assuming these two factors are favorable.
Following is a potential construction phasing plan assuming existing hardware and conduit are compatible
with proposed signal revisions:
1. 60th North Leg – Roadway widening, pedestrian refuge installation, truck apron installation, lane
reconfiguration
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2. 60th North Leg – Roadway widening, pedestrian refuge installation, truck apron installation, lane
reconfiguration
3. Striping of bicycle lanes and installation of associated signage
4. Pedestrian facilities crossing 60th including walks, ramps and crosswalks
5. University Avenue – Left turn reconfiguration, pedestrian refuge installation, ramps, crosswalks
and intersection signalization
Because the intersection currently does not have pedestrian or bicycle facilities incorporated, it is
recommended phases 4 and 5 occur simultaneous to enhance pedestrian and bicycle safety.

Figure 11. Existing University Avenue and 60th Street Intersection
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60th Street & University Avenue Intersection Cost Estimate
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4.5 Underpass of University Ave Between 75th Street and 80th
Street
Underpass Structure
The proposed underpass structure is planned as a 12' x 10' reinforced concrete box (RCB) structure as
recommended in Iowa DOT LRFD Bridge Design Manual section 3.2.5. The planning length for the
structure is 240 feet. It should be noted that is a conservative estimate of length, based on the limitations
of the surface elevations used for the schematic layout. Google earth and USGS contours were used for
surface elevations.
The actual design length for the pedestrian underpass may be somewhat shorter than 240 feet. As
indicated in the design manual, the preferred construction method is to cast the box in place, not to use
precast sections, in part to provide a smooth travel way surface, with minimum construction joints. A plan
view diagram showing the location of the proposed underpass is provided on the following page.
The schematic location for the underpass (University Avenue approximately 1/4 mile west of 80th Street)
was chosen to utilize the topography to minimize the excavation needed to access both ends of the
underpass with ADA compliant shared use path sections. This places the underpass in proximity to an
existing stream and stormwater culvert (RCB) which drain southwards to Spring Creek. It should be noted
that the proposed culvert is planned to 'flow' from south to north, while the existing storm culvert drains
from north to south. Contingency for streambank stabilization measures have been included in the cost
estimate but have not been designed in detail.
Design guidance suggests that pedestrian tunnels should be located above the high‐water elevation for
the 5‐year to 10‐year storm events. The schematic layout did not involve analysis of maximum stream
surface elevations for design storms. Also, the tunnel flowline elevation is estimated based the required
fill depth to the above roadway pavement surface elevations, which are not know precisely. The tunnel
should be placed as shallow as feasible. Frequently inundated paths require more frequent maintenance
due to sediment deposit on the path surface and erosion at the path edges.
Some various design features planned for the underpass include: a slip‐resistant surface treatment for the
underpass floor, a tunnel lighting system, and a video‐camera surveillance system. Due to the
configuration of the stream on the north side, the schematic layout includes headwall and retaining walls
parallel to the roadway, while the south end utilized standard flared wing walls at the tunnel ends. Both
ends connect to shared use paths, connecting to Polk High School on the south and the 80th Street
intersection on the north.
Construction for the underpass will involve open cutting of the University Avenue traveled way and
median and may need to be phased construction. A median crossover detour could be used, in which
eastbound traffic will be diverted onto the westbound section of roadway while the south part of the
overpass is constructed and vice versa for the north part of the underpass. A regional detour is also an
option, in which case the entire structure could be built in one phase.
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Iowa DOT reference guidance for the underpass includes the following:






03‐02‐05 Pedestrian and shared use path crossings (LRFD Bridge Design Manual)
12B‐02 Shared Use Path design
03e‐03 Temporary Median Crossovers
01b‐06 ‐ Project Cost Estimates
03‐02‐08 ‐ Preliminary Cost Estimating (LRFD Bridge Design Manual)

Underpass Visualizations
To facilitate pedestrian and bicycle crossings on University Avenue near the eastern end of the City, the
pedestrian underpass was proposed between 75th Street and 80th Street. Grade separation of the crossing
in this location was chosen to mitigate the potential conflicts between pedestrians and bicyclists at
intersections where there is high speed automobile traffic. A series of proposed sketches are shown on
the following pages, with a description of the approach and design.
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Figure 13. Proposed Pedestrian Underpass Aerial View

Design Intent
The intent behind the bridge railing is to develop a memorable, interesting, and iconic gateway to Pleasant
Hill along University Avenue over the proposed pedestrian underpass between 75th and 80th streets. The
Underpass barrier treatments along University Avenue borrow from Pleasant Hills’ city logo and the
region’s historic topography with the glacier‐carved rolling hills, boulders left from the ice age, and
references to the fertile soil left behind. The solution expresses whimsy, movement, dynamic visual
interaction, and aspiration.
Developed from coreten steel, the rails are asymmetrical with different symbology heading in and out of
town.
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Figure 14. Elevation view, north railing.

The north side of University of University heading into town expresses playfulness featuring a boulder
rolling down the hill and then bouncing over the knolls at the bottom. This play on “a rolling stone gathers
no moss,” or Pleasant Hills’ gravitational pull simulates kinetic movement into the community. Lighting
incorporated into the top rail would up‐light the boulders and down‐light the pickets in the evenings. For
safety, the underpass will be lit as well.

Figure 15. Elevation view, south railing.

The south rail heading out of town most resembles Pleasant Hills’ logo with one exception – a star is added
to the skyline symbolizing guidance, hope, revelation, and intelligence as children head to and from
school.
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Figure 16. North railing perspective view.
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Pickets holding up the rail represent plowed fields and are angled at 45 degrees away from the drive, such
that, as the driver passes, it appears see‐threw and the rail and boulders seem to float in air. Looking down
the rail, the view through becomes more opaque exaggerating the sense of distance.

Figure 17. South railing perspective view.

Heading north the star and rail provide an interesting vista of the school buildings just to the south. Each
rail rest atop a crash worthy architectural barrier made of pre‐cast concrete and could feature a relief of
“Pleasant Hill, Iowa” along each side.

Figure 18. Railing concept street view 1.
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Figure 19. Railing concept street view 2.

Similar, lower‐profile rails with architectural barriers run both sides of University Ave.’s median. The taller
rails are located along the outside of University Avenue defining the roadway and providing a landmark
for pedestrians and bicyclist heading to the underpass. In scale the tall rail measures approximately two
times the height of a person at the apex of the hill. The pre‐cast concrete architectural foundation creates
a visual base for the tapered end posts.

Figure 20. North railing side view.
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Figure 21. South railing side view.

Viewing across University Avenue seeing both rails create a layering and dimensional affect with the other
rail rolling up over the “lowlands” of the other. The underpass is designed such that users can see light
from one end to the other making the passage more inviting. In addition, wide wingwalls create and open
entry and exit.
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Figure 22. Combined side view.

Figure 23. Perspective view looking southeast.
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Changes in perspective reveal the rails interplay from end to end with each other.

Figure 24. Perspective view looking southwest 1.
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Figure 25. Perspective view looking southwest 2.
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An opening in in the underpass in the middle of University Avenue, allows light to filter in reducing the
cavern experience and framing unique views of the rails.

Figure 26. Tunnel view 1.
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Figure 27. Tunnel view 2.

38 | C i t y o f P l e a s a n t H i l l

University Avenue Corridor Improvement Strategy

Underpass Cost Estimate
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