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1.

INTRODUCTION

The Anaheim Resort in Anaheim, California, is one of the most popular destinations to visit in Southern
California. It experiences high levels of pedestrian and vehicle traffic all within the same couple of blocks near
the Anaheim Resort. Because of the high level of traffic and the potential conflict posed to pedestrians by
oncoming vehicles, the City of Anaheim is currently preparing The Anaheim Resort Area Mobility Study
(“Mobility Study”). The Mobility Study is intended to be a visionary document that builds upon the current
Anaheim Resort plans and Citywide plans to improve mobility in the area.
In addition to the Mobility Study, the team will also prepare a Pedestrian Bridge Engineering Feasibility Study
(“Study”) which provides structural engineering design and feasibility analysis. The purpose of this technical
memorandum is to summarize the results and findings from the Study.

1.1

OBJECTIVES

In performing the Pedestrian Bridge Engineering Feasibility Study, Tetra Tech will carry out various tasks
including:

1. Draft Technical Memorandum: Tetra Tech will prepare a Draft Technical Memorandum, which will be
presented to City staff and key stakeholders to receive feedback to incorporate into the Final Technical
Memorandum. This will include the following:
a. Case Studies: Tetra Tech will perform site visits to at least three (3) existing pedestrian bridges at
or near signalized street intersections, in order to collect relevant project data/design parameters.
b. Existing Site Data: Tetra Tech will gather as-builts of the relevant utilities to verify existing site
information.
c. Relevant Code Requirement and Alternative Analysis: Tetra Tech will review all relevant
Building Code requirements and identify the most advantageous pedestrian bridge options and
alternatives including the following:
i. Impacts to existing utilities, traffic, and local properties
ii. Americans with Disabilities Act (ADA) access
iii. Potential changes in right-of-way locations
iv. Construction materials
v. Aesthetics
vi. Constructability
vii. Maintenance
viii. Zoning, planning, and building code requirements
d. Feasible Conceptual Layouts
2. Final Technical Memorandum: Tetra Tech will prepare a Final Technical Memorandum including
concept plan layouts and conceptual construction cost estimates, which incorporates feedback and
comments from the City.
3. Feasible Concept Plans: Tetra Tech will prepare two (2) design alternatives for each of the two (2)
intersections that incorporate all relevant Design Considerations.
2
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2.

CASE STUDIES

The following case studies allowed Tetra Tech to collect relevant project data in order to help identify
institutional, aesthetic, physical, potential maintenance, and operational challenges, to help guide the conceptual
design of the new pedestrian bridges for the Study.

2.1 PEDESTRIAN BRIDGE NO. 1: PACFIC COAST HIGHWAY & DEL
OBISPO STREET, DANA POINT
The public serving pedestrian bridge in Dana Point at Pacific Coast Highway & Del Obispo Street is the most
representative case study pertaining to the elevators, stairs, and abutments of the bridges. The bridge has a set of
switchback stairs and elevator shafts at each approach. The bridge is located approximately 175’-0” from a very
busy intersection, and has replaced a traditional at-grade crosswalk, similar to what is being proposed for the
Anaheim Resort project.
Aesthetic Characteristics
This aesthetically pleasing pedestrian bridge was designed to imitate traditional Spanish Mission Style
architecture, which appears to have plain stucco exterior with red tile roofs. The bridge is also decorated with
various ornaments depending on the time of the year, from American flags to Christmas/holiday wreaths. The
bridge is uniformly coated with stucco, making it impossible to see the structural system underneath. Because of
the height of the stucco walls and the grated walls with ornamentation in front, it is very difficult to see the bridge
deck or any pedestrians standing on the bridge deck from street or sidewalk level.
Physical/Structural Characteristics
The pedestrian bridge appears to be approximately 18’-0” above the height of the road and 108’-0” in length
(from centerline of end joint to centerline of end joint). Each tower on either side consists of a set of switchback
stairs, approximately 13 in. deep with a 5.5 in. rise. There are approximately 13 stairs per set, and there are 3 sets
within the switchback. On the other side of the approach tower, there is a single elevator shaft. The elevator shaft
is approximately 6’-6” x 4’-4” x 8’-0” (tall) on the interior, and 10’-2” x 8’-0” on the exterior (including walls and
doors). The bridge deck consists of 7’-4” long concrete slabs, with a 10’-0” wide path. The deck walls are 4’-2”
tall, with 4’-9” metal grated walls on top, making for a total height of 8’-11”. The bridge deck is open to the
environment; the only shaded structures are at the approaches to the towers, and in the stairwells at either end.
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Figure 1: Pedestrian bridge at Pacific Coast Highway & Del Obispo Street deck and aesthetic features
Maintenance Challenges
The bridge is located at a very busy intersection along Pacific Coast Highway, right by the heavily trafficked
Doheny Beach, so any maintenance activities on the bridge may require temporary closures of the bridge which
would likely affect vehicle and pedestrian traffic. No input was received from the City of Dana Point about
negative implications on pedestrian and vehicle traffic caused by maintenance activities. The bridge and its towers
are also tightly locked into a confined space, which would make maintenance difficult because the room to work
is so constrained.
Operational Challenges
Being that as much of the bridge, including towers and deck, is obscured from sight from the street and sidewalk,
there is the potential for illicit activity or vandalism to occur on the bridge based on Tetra Tech’s previous
experience with bridge maintenance projects. Tetra Tech inquired about any recorded incidents of this nature to
the City of Dana Point, but received no response. The single elevator (on each side) and lights are subject to
malfunctioning, but essential for regular usage of the bridge, especially at night.
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2.2 PEDESTRIAN BRIDGE NO. 2: JSERRA HIGH SCHOOL, SAN JUAN
CAPISTRANO
The pedestrian bridge at JSerra High School in San Juan Capistrano, CA provides a second example of a bridge
with an elevator shaft and stairway. The bridge has two spans connecting two separate campuses of the private
high school, and the main span is about 175’-0” long across Junipero Serra Road. The bridge replaces the need for
an at-grade crosswalk on one side of the intersection and is located about 55’-0” from the intersection.
Aesthetic Characteristics
The pedestrian bridge is a brown truss with a concrete deck, which is non-obtrusive, and seems to blend in well
with the local surroundings. Because the bridge is a truss and is surrounded by a wire mesh as opposed to stucco
walls, it is easy to see pedestrians on the bridge at all times from a sidewalk or street vantagepoint.
Physical/Structural Characteristics
The pedestrian bridge has a series of ramps and stairs on one end, and a set of stairs in an arc and an elevator shaft
on the other end. There are approximately 28 stairs, roughly 13 in. deep and 7 in. high. There is one single
elevator shaft, which is roughly 9’-6” x 9’-10” exterior dimensions, and 6’-9” x 5’-6” interior dimensions, and 7’2” tall, and the door is 3’-6” wide. The truss is 10’-0” tall, with 10’-7” long truss bays. Finally, the truss is
surrounded by wire mesh, likely for safety concerns.

Figure 2: Pedestrian bridge at JSerra High School from street level.
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Maintenance Challenges
The bridge is located at a very busy intersection with vehicle and pedestrian traffic, so any maintenance that
would need to be done that would require working on or closing the bridge would likely have a significant effect
on vehicle and pedestrian traffic. The bridge is also a main thoroughfare used by students daily to get to and from
classes, so shutting it down would significantly impact the ability of students to travel around the campus.
Operational Challenges
Since one side of the bridge provides an elevator for ADA access, if that elevator malfunctions, ADA access will
be restricted along the bridge, and will require the use of a more dangerous and less direct route of crossing the
street at crosswalks.

6
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2.3 PEDESTRIAN BRIDGE NO. 3: IRVINE BOULEVARD AND RIDGE
VALLEY, IRVINE
The public serving pedestrian bridge at Irvine Boulevard and Ridge Valley in Irvine, CA helps connect the
sidewalk/bike path across the busy street of Irvine Boulevard.
Aesthetic Characteristics
The pedestrian bridge is a modern looking design with metallic frames, and brown paneled walls.
Physical/Structural Characteristics
The pedestrian bridge ramps up on long straight ramps on each side. It has a metal deck beneath a concrete slab.
One of the frames supporting the deck is in an island in the middle of Irvine Boulevard, but all other frames are
outside the drive path in the street. The bridge is a significantly long span, approximately 280’-0” long.

Figure 3: Pedestrian bridge at Irvine Boulevard & Ridge Valley from street level and deck level
Maintenance Challenges
The bridge is located at a very busy intersection with vehicle traffic, so any maintenance that would need to be
done that would require working on the bridge or closing the bridge would likely affect vehicle and pedestrian
traffic. One of the frames is in the middle of the street in an island, so any maintenance on that frame would
especially be difficult to carry out without lane closures.
Operational Challenges
Visibility of the bridge deck is restricted by the high solid walls on the sides of the deck, so there is potential for
illegal/illicit activity. There is also no barrier on the sides to prevent someone from jumping over if they wanted,
unlike the higher walls at Dana Point or the mesh gate at JSerra High School.
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3.

EXISTING SITE DATA

A topographic aerial survey base file was provided by the City of Anaheim. This topographic base file was used
as a reference when generating the conceptual bridge layouts for each intersection. A field topographic survey
would likely be required if and when the pedestrian bridge project enters the detailed design phase, in order to
capture utilities and site features that may have been missed due to obstructions during the aerial topographic
survey.

3.1

PROJECT SITE

The project site is located at two different intersections in Anaheim, California: 1.) Harbor Boulevard and Katella
Avenue, and 2.) Harbor Boulevard and Disney Way within the Anaheim Resort. This region of Harbor Boulevard
is a very busy roadway with vehicle and pedestrian traffic, bordering many resorts/hotels, restaurants, the
Anaheim GardenWalk, and the Disneyland Resort. These intersections fall within the primary path of travel
between the east entrance to the Disneyland Resort and the various hotels, parking lots, and storefronts in the
immediate area, thus experiencing heavy foot traffic for most hours of the day throughout the year. The proximity
to the resort also results in a high volume of buses, vans, and tourists’ cars traveling through the area. Harbor
Boulevard is a six-lane thoroughfare with direct connection to Interstate 5 (Santa Ana Freeway) and provides
access to many of Anaheim’s most visited attractions. Disney Way is a six-lane thoroughfare connecting a service
entrance to the Disneyland Resort at Harbor Boulevard to Interstate 5.

Figure 4: Aerial view showing both intersections of interest.
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The intersection of Harbor Boulevard and Katella Avenue is located to the southeast of Disneyland Resort and is
surrounded by several hotels, shops, and restaurants. Traffic medians separate opposing traffic lanes in all four
directions. The cross street of Katella Avenue also has six lanes, resulting in a large intersection. Traffic signals
and mast arms are located at each corner and there are four pedestrian crosswalks providing access across all sides
of the intersection. Data collected in 2019 at the intersection of Harbor Boulevard and Katella Avenue showed
combined pedestrian volumes (all crosswalks) of approximately 1,050 per hour during the AM peak hours (7:009:00), and 850 pedestrians per hour during the PM peak hours (5:00-7:00).
The intersection of Harbor Boulevard and Disney Way is located east and adjacent to Disneyland Resort. It
provides guess shuttle access only to Disneyland through the westerly direction. Various hotels and restaurants
surround the intersection and are accessed via Harbor Boulevard. Power transmission lines pass over the
intersection with a large power pole located at the northwest corner of the intersection. There are medians located
to the north, south, east, and west of the intersection to separate opposing lanes of traffic. Vehicular traffic is
controlled by two traffic signals at each corner and the intersection also provides 4-way pedestrian access via
crosswalks. Data collected in 2019 at the intersection of Harbor Boulevard and Disney Way showed combined
pedestrian volumes (all crosswalks) of approximately 1,230 per hour during the AM peak hours (7:00-9:00), and
900 pedestrians per hour during the PM peak hours (5:00-7:00).

3.2

UTILITY REQUESTS AND GENERAL LAYOUT

Utility Information Requests were sent to all utility purveyors that were identified to possibly own facilities
within the project sites per information received from Underground Service Alert of Southern California. Both
intersections contain a dense population of existing utilities and associated facilities. The types of utilities present
within the project site are water, gas, storm drain, sanitary sewer, electric, telecommunications, traffic signal, and
fuel. The majority of the utilities reside beneath the ground surface, but some overhead utility lines are present.
After all of the information requests were received from the purveyors, the utility information was cross-checked
against the utility file received from the City of Anaheim Bollard Project. This utility file was created from utility
locating services performed by C Below Subsurface Imaging, which will provide a higher level of accuracy
compared to using simply utility As-Built drawings and data. The utility file was updated as necessary to
incorporate the supplemental information received from the utility purveyors to create a utility base file that was
used in evaluating utility conflicts with potential bridge layouts. Major utility conflicts were used to decide which
bridge layout alternatives were not feasible.
Utility
Purveyor
AT&T
California
City of Anaheim
– Electric
City of Anaheim
Engineering
City of Anaheim
– Water
Level 3
Communications
MCI (Verizon
Business)

Contact
Name

Drawings
Included
Facilities Within the Improvement Area
Substructure
(510) 645-2929
Yes
Records
Sl2437@att.com
Request
Ken
(714) 765-6843
Yes
Heffernan
kheffernan@anaheim.net
Anastasia
PO Box 3222 Anaheim, CA
Yes
Sanchez
92803
Stewart
(704) 765-4591
Yes
Noble
snoble@anaheim.net
(877) 366-8344
Yes
nationalrelo@centurylink.com
Dean Boyers
(469) 886-4238
Yes
investigations@verizon.com
Contact Information

Comments
Facilities in the area.
Facilities in the area.
Received.
Facilities in the area.
Facilities in the area
Facilities in the area
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Utility
Purveyor
Metropolitan
Water
SCE Trans
Telecom
SC Gas
The Source
Group/Apex
Spectrum
MPower
Communications

Contact
Drawings
Contact Information
Name
Included
Substructures
(213) 217-7663
Yes
Team
Kim Gurule engineeringmaprequests@sce.com
Yes

Facilities in the area.

Ryan Lopez

Facilities in the area.

(714) 634-5067
Yes
Rlopez2@semprautilities.com
Michael
(310) 832-0301
Yes
Newell
linerider@apexcos.com
Rey Lopez
DL-SOCIAL-CHARTERYes
ENGINEERING@charter.com
No Facilities Within the Improvement Area
Mark
(949) 864-0296
No
Denning

Comments

Facilities in the area.

Facilities in the area.
Facilities in the area.
No facilities in the
area. Fiber optic in
leased Edison conduit,
shown on SCE’s maps.

Table 1: Utility Purveyor Table
A summary of utilities present at each intersection corner is described below:


Harbor Boulevard and Katella Avenue:
o Northwest Corner: There are many electric and traffic signal pull boxes and conduits under the
curb return that will need to be relocated with any bridge foundation layout. The two existing
traffic signals and streetlights will need to be relocated. A water line lateral and fire hydrant will
need to be relocated. There are also a 4” gas line, fiber optic line, and telecommunication conduit
near the corner that will likely need to be relocated, depending on the final location of the bridge
footing.
o Northeast Corner: A fire hydrant, water meter, and water line will need to be relocated. There are
also various pull boxes, telecom vault and duct bank, and fiber optic duct bank that will require
relocation. Additionally, two traffic signal and streetlights will need to be relocated to
accommodate bridge construction.
o Southwest Corner: Two traffic signals and streetlights, as well as accompanying pull boxes, will
need to be relocated. A 12” City of Anaheim sanitary sewer line, water line lateral, and telecom
duct bank in close proximity to the corner will likely need to be relocated.
o Southeast Corner: Two traffic signals and streetlights, as well as accompanying pull boxes, and
telecom and fiber optic duct banks will need to be relocated. Nearby waterlines will likely be
able to remain in place, depending on the final bridge design.



Harbor Boulevard and Disney Way:
o Northwest Corner: Street level and underground utilities to relocate include electric and
streetlight conduit and pull boxes, two traffic signals and streetlights, and a City of Anaheim 12kV electric duct bank. A telecom duct bank near the corner will either be relocated or protected
in place, depending on the final bridge design. The 220-kV electric Edison overhead electric
lines are located above the northwest corner. These lines will be protected in place and will be
the major factor in determining the final bridge location based on the required setbacks.
o Northeast Corner: Two traffic signals and streetlights, and accompanying pull boxes, will need to
be relocated. A 6” SoCal Gas line and electric duct bank will likely be protected in place. An 18”
storm drain line and curb inlet catch basin will need to be relocated and reconstructed. A telecom
10
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o
o

3.3

duct bank and vault as well as a City of Anaheim 12 kV electrical duct bank will need to be
relocated. The 220 kV Edison overhead electric lines are located above the northwest corner.
These lines will be protected in place and will be the major factor in determining the final bridge
location based on the required setbacks.
Southwest Corner: Two traffic signals and streetlights, and accompanying pull boxes, will need
to be relocated. Additionally, a City of Anaheim12 kV electric duct will require relocation. A
large electric vault will likely be able to be protected in place.
Southeast Corner: Many traffic signal and electric conduits as well as two traffic signals and
streetlights will need to be relocated. One fire hydrant, water line lateral, and 3” SoCal Gas line
will need to be relocated. Additionally, a telecom duct bank and City of Anaheim 12 kV electric
conduit will require relocation. Several water and gas lines lie near the corner and will require
relocation for some of the bridge foundation layouts.

POTHOLING AND BOLLARD STUDY REVIEW

As part of our study, Tetra Tech was tasked with conducting a review of the existing utilities located at the two
proposed pedestrian bridge sites. This included utility requests and potential potholing to verify locations of
critical utilities.
At the project kick-off meeting, the City of Anaheim notified Tetra Tech that a separate project was already
underway for installation of bollards throughout Anaheim, that also included utility locating services at locations
near or at the proposed pedestrian bridge locations. The City of Anaheim requested that Tetra Tech review the
existing utility information from the ‘Bollards Project’ to determine if additional potholing is required for the
bridge feasibility analysis.

3.4 HARBOR BOULEVARD AND KATELLA AVENUE EXISTING
POTHOLING REVIEW
The proposed pedestrian bridges at Harbor Boulevard and Katella Avenue were compared against the utility
investigation performed by C Below to evaluate the need for additional exploratory borings to complete the
bridge feasibility report. The utility investigation base file was supplemented with additional utility information
received by Tetra Tech from the various utility owners with facilities in the area. The findings are summarized
below for each type of utility:
Sanitary Sewer
Existing sanitary sewer manhole locations and inverts were recorded as part of the utility investigation. Pipe
locations can be approximated based upon this information, and potholing likely will not provide much
additional benefit.
Storm Drain
Existing storm drain manholes and inverts were recorded as part of the utility investigation. While the pipe
locations were not mapped, the main lines are generally located away from the edge of the roadway and can be
approximated using as-built information along with manholes from the aerial survey. Potholing likely will not
provide much additional benefit.
Gas
Mapped gas lines align with the existing utility information provided by SoCal Gas as well as the surface utility
features such as valve boxes from the aerial survey. While the full portions of the mainlines were not able to be
11
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located past certain locations during the utility investigation, the remaining portions of the mainlines can be
approximated using the information received from SoCal Gas. There is a portion of a 4-inch gas line near the
northwest curb return that will need to be approximated and has a potential to conflict with the proposed
pedestrian bridge, especially if the bridge foundation encroaches into the roadway. Future potholing during the
detailed design phase may provide some additional benefit in determining the ability to protect this line.
However, the current information will likely be sufficient for the purposes of the feasibility study.
Jet Fuel
Per utility information received from Apex/The Source Group, there is an existing 8-inch jet fuel line that was not
recorded during the utility investigation. However, per the utility information, the line appears to be located
toward the centerline of the roadway. Therefore, potholing likely will not provide much additional benefit.
Water
Mapped water lines align with the existing utility information provided by the various water agencies as well as
the surface utility features such as valve boxes from the aerial survey. While the full portions of some of the
mainlines were not able to be located past certain locations during the utility investigation, the remaining portions
of the mainlines can be approximated using the information received from the water agencies. Generally, these
lines are located outside the footprint of the proposed improvements. Potholing likely will not provide much
additional benefit.
Electrical/Communications
Secondary lines serving the existing street lighting and traffic signals were ignored due to the assumption these
utilities will need to be modified as part of the improvements at the intersection.
Mapped primary electrical lines from the utility investigation generally align with the existing utility information
provided for the City of Anaheim’s underground 12KV and 69KV duct banks as well as Southern California
Edison’s (SCE) underground 66KV duct bank. Minor missing portions of the duct banks can be approximated
using the as-built information. Per the City of Anaheim’s electrical atlas map, the utility investigation is
potentially missing a 12KV duct bank within Harbor Boulevard near the southwest curb return. Also, the routing
of the assumed SCE duct bank from the utility investigation does not match the routing shown on SCE’s as-built
information near the southeast curb return. Future potholing during the detailed design phase may provide some
additional benefit at these locations, but will not be necessary for the purposes of the feasibility study.
Mapped communications lines from the utility investigation generally align with the existing utility information
provided by AT&T, CenturyLink, Level 3 Communications, MCI (Verizon Business), and Cable
Communications. An AT&T line shown extending east starting near the northeast curb return appears to not have
been located during the utility investigation as well as various Charter Communication lines near each of the curb
returns. Future potholing may provide some additional benefit in determining the ability to protect these lines
during the detailed design phase. However, they may be difficult to locate due to the clutter of
electrical/communications utilities near each of the curb returns.
Based on a review performed by Tetra Tech and discussions with the City, the existing utility information
obtained from C Below was adequate for the pedestrian feasibility analysis. Additional potholing will not be
performed by Tetra Tech.
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3.5 HARBOR BOULEVARD AND DISNEY WAY EXISTING POTHOLING
REVIEW
A similar analysis was provided for the Harbor Boulevard and Disney Way intersection. The findings are
summarized below.
Sanitary Sewer
Existing sanitary sewer manhole locations and inverts were recorded as part of the utility investigation. Pipe
locations can be approximated based upon this information, and potholing likely will not provide much
additional benefit.
Storm Drain
Existing storm drain manholes and inverts were recorded as part of the utility investigation. While the pipe
locations were not mapped, the main lines are generally located away from the edge of the roadway and can be
approximated using as-built information along with manholes from the aerial survey. Potholing likely will not
provide much additional benefit.
Gas
Per utility information provided by SoCal Gas, the utility investigation appears to be missing most of the 6-inch
north-south gas main within Harbor Boulevard and the 6-inch east-west gas main within Disney Way. While the
main line in Disney Way does not appear to be an issue due to its assumed location away from the edge of the
roadway, potholing the main line in Harbor Boulevard during the detailed design phase may provide some
additional benefit in determining the ability to protect the line especially near the northeast curb return. However,
additional potholing will not be required for the purposes of the feasibility study.
Jet Fuel
There are no existing jet fuel lines according to the utility investigation and utility information received form
utility agencies. Potholing likely will not provide much additional benefit.
Water
Mapped water lines align with the existing utility information provided by the various water agencies as well as
the surface utility features such as valve boxes from the aerial survey. While the full portions of some of the
mainlines were not able to be located past certain locations during the utility investigation, the remaining portions
of the mainlines can be approximated using the information received from the water agencies. Generally, these
lines are located outside the footprint of the proposed improvements. Potholing likely will not provide much
additional benefit.
Electrical/Communications
Secondary lines serving the existing street lighting and traffic signals were ignored due to the assumption these
utilities will need to be modified as part of the improvements at the intersection.
Mapped primary electrical lines from the utility investigation generally align with the existing utility information
provided for the City of Anaheim’s underground 12KV duct banks as well as Southern California Edison’s
underground 66KV duct bank. Minor missing portions of the duct banks can be approximated using the as-built
information. Potholing likely will not provide much additional benefit.
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Mapped communications lines from the utility investigation generally align with the existing utility information
provided by AT&T, CenturyLink, Level 3 Communications, MCI (Verizon Business), and Charter. Some AT&T
and MCI lines near the northeast curb return appears to not have been located during the utility investigation as
well as a portion of the north-south Charter line near the Harbor Boulevard centerline. While no further potholing
will be necessary for the feasibility study, potholing during the detailed design phase may provide some
additional benefit in determining the ability to protect these lines, especially those located near the curb returns.
However, these communications lines may be difficult to locate due to the clutter of electrical/communications
utilities near each of the curb returns.
Based on our review and discussions with the City, the existing utility locating information provided by C Below
was sufficient for the pedestrian feasibility analysis. Therefore, additional potholing will not be performed by
Tetra Tech.

14
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4. RELEVANT CODE REQUIREMENTS AND ALTERNATIVE
ANALYSIS
4.1 IMPACTS TO EXISTING UTILITIES, TRAFFIC, AND LOCAL
PROPERTIES
Significant portions of traffic signal and electric lines under the curb returns will require relocation. Additionally,
portions of some telecom, fiber optic, and gas lines will need to be relocated at most locations. There are also a
couple water lines and fire hydrants that will need to be relocated regardless of which alternative bridge design is
chosen as well.
The heavy foot traffic at the intersection of Harbor Boulevard and Katella Avenue will have a considerably
lessened impact on the vehicular traffic due to the bridge construction. With all pedestrians crossing the street via
the bridge spans, the stop times at the traffic signals will be decreased, and the traffic flow will be much less
interrupted. The existing crosswalk striping would need to be removed and new stop lines would need to be added
in a location dependent on the final bridge location. Additionally, the traffic signal housings would need to be
installed on the bridge spans since there would no longer be space for signal poles. Attention shall be made to
limit unauthorized access to the signal housings to prevent any vandalism or damage from occurring. The
requirement for continual visibility to the signal housings could also require a second set of housings for each
direction located in a manner to ensure the vehicles at the beginning of the queue can see the signals without
obstruction from the bridge. These second set of housings would be located on the opposite bridge span to provide
traffic signal viewing ability to the vehicles near the stop lines, located almost directly under the bridge spans.
The location of the signals shall adhere to the guidelines of the California Manual on Uniform Traffic Control
Devices (CA MUTCD). The top of the housings shall not be more than 25.6’ above the pavement, the bottom of
the housings shall be at least 17’-0”, and the minimum sight distance shall be met based on the 85 th-percentile
speed of the highway.
At Harbor Boulevard and Katella Avenue, the abutment at the northeast corner will partially breach the property
line of the neighboring parking lot of the restaurant outlets. Coordination with the property owner will be required
to temporarily suspend use of up to five parking spaces during construction. The 711 property on the northwest
corner of Harbor Boulevard and Katella Avenue will also be affected, with part of the abutment tower and
foundation along with the two elevators infringing on part of the existing parking lot. In addition, a modified
sidewalk will need to be constructed for pedestrians to travel around the bridge tower abutment on the northwest
corner, which will further impact the property and existing storefront. An agreement will likely need to be put in
place with the property owner to acquire a small portion of the property in the parking lot area of the northwest
corner of this intersection. The subterranean parking garages for the Springhill Suites and Hyatt Hotel located
adjacent to the CVS and Walgreens on the Southwest and Southeast corners of the intersection will be an
important consideration. A cursory review of the structural As-Builts for the property on the Southwest corner of
this intersection has revealed a single level subterranean parking garage. The structural system for this garage
consists of 10-inch-thick concrete shear walls with a story height of about 12’-0”, supported by a mat foundation
with a thickness of approximately 2’-6”. Depending on the location of the abutment footing, there is a strong
likelihood that the vertical and lateral loads from the bridge abutment towers will surcharge the subterranean walls
and apply additional lateral load on these walls. The zone of influence for these surcharge loads will be
determined by a 45 degree projection line from the bottom of the abutment footing, and will depend on both the
setback of the abutment footing perimeter from the subterranean walls, as well as the vertical depth differential
between the bottom of the abutment footing and the bottom of the wall. Based on the code mandated geometric
constraints preventing the abutments from encroaching too close to the existing properties, it is very likely that the
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added surcharge loading will be relatively minor and will only act on a fraction of the wall height near the base of
the wall. That being said, when designing the bridge abutment footings, further analysis will need to be performed
on these existing subterranean walls to ensure the new construction does not create a substantial adverse effect on
the structural systems of the existing buildings.
A similar subterranean parking garage exists at the southeastern corner of Harbor Boulevard and Katella Avenue
beneath the Walgreens and Hyatt Hotel. A cursory review of the structural As-Builts was conducted by Tetra
Tech, Fehr & Peers, and the City of Anaheim, revealing the depth of this subterranean parking garage to be 19.1’
from top of sidewalk elevation to bottom of parking garage foundation. Using the same 45-degree projection
procedure outlined previously, any bridge abutment located within 19’-0” from the footprint of the Hyatt Hotel
building could surcharge the walls of the subterranean parking garage. The proximity of this underground parking
structure will provide an additional secondary constraint that will need to be accounted for in the design of the
pedestrian bridge abutment located on the southeast corner of Harbor Boulevard and Katella Avenue.
The additional surcharge loading on subterranean walls may serve as a supplemental geometric constraint to the
code mandated setback requirements between the bridge abutments and the existing buildings. If it is determined
that the existing subterranean walls may not be surcharged with additional loading from the proposed bridge
abutment construction, alternative solutions should be investigated. One effective alternative would be lowering
the bottom of footing elevation for the shallow foundations supporting the bridge abutments on the Southeast and
Southwest corners of Harbor Boulevard and Katella Avenue. By lowering the bottom of footing elevation, the
zone of influence for surcharge loading can be moved downward to a point where the subterranean walls are no
longer adversely affected. This would require the steel abutment tower be fabricated to a larger total height, with a
bottom portion of the tower columns being covered by soil backfill and the concrete sidewalk slab at the finished
grade.
A second alternative solution to avoid adding any load to the existing subterranean walls would be to support the
bridge abutment towers on the Southwest and Southeast corners of Harbor Boulevard and Katella Avenue with
deep foundations. This would require the use of steel or concrete piles supported by a reinforced concrete pile cap.
Similar to the alternative solution presented above, the intent of using deep foundations here would be to lower
the depth at which the vertical and lateral forces from the bridge superstructures transfer from the foundation into
the surrounding soil. The foundations could be designed such that this force transfer occurs below the bottom of
the existing subterranean walls, thereby eliminating any adverse effects on the existing structures. The
consequences of either of the alternative solutions discussed thus far would be added volume of excavation and
additional steel needed to fabricate the abutment towers to the required height. These additional costs would likely
comprise only a small fraction of the overall construction budget for each individual bridge abutment.
At the Harbor Boulevard and Disney Way intersection, the major factor determining the bridge location at the
northern and southwest corners is the existing overhead 220 kV Edison lines that have setback requirements to
follow. Southern California Edison requires adherence to General Order 95 (GO 95) of the California Public
Utilities Commission which describes minimum distances to be maintained from their facilities. Per Table 1 of
GO 95 Section 3, construction of the pedestrian bridge must meet clearance distances from Case Numbers 6, 6a,
and 7 for Supply Conductors and Cables of 220 kV. These cases require a vertical clearance of 12’-0” from the
lines to walkable bridge surfaces and 8’-0” from the lines to non-walkable bridge surfaces. They also require a
horizontal clearance of 6’-0” from the lines to the bridge structure. OSHA provides additional requirements for
working near 220-350 kV lines, namely a 20’-0” minimum radial distance from overhead lines to any work being
done. This OSHA requirement may impact the type of maintenance activities that can be performed on the bridge,
in addition to the construction equipment and processes that may be used to construct the bridge at the northern
and southwest corners of this intersection. These power lines and existing tower at the northwest corner are very
large and not easily relocated. Therefore, they must be protected in place and the GO 95 and OSHA requirements
must be accounted for in the design analysis.
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The existing underground facilities at each corner of Harbor Boulevard and Disney Way will be significantly
impacted. Significant portions of traffic signal and electric lines under the curb returns will require relocation.
Additionally, portions of some telecom, fiber optic, and gas lines will need to be relocated. There are also some
storm drain and water facilities that will need to be relocated or reconstructed. City of Anaheim owned 12-kV
electric duct and conduit will require relocation at the northwest, southwest, and southeast corners. If the locations
of the bridge abutments are adjusted, additional telecom, fiber optic, electric, gas, and water facilities will likely
become impacted and require relocation.
The heavy foot traffic at the intersection of Harbor Boulevard and Disney Way will have a considerably lessened
impact on the vehicular traffic due to the bridge construction. With all pedestrians crossing the street via the
bridge spans, the stop times at the traffic signals will be decreased, and the traffic flow will be much less
interrupted. Certain bridge location alternatives will result in the removal of some traffic lanes. These possible
lane removals could occur at the northwest corner, affecting the right lane entering Disneyland property, and the
northeast corner, affecting the westbound dedicated right turn lane. The existing crosswalk striping would need to
be removed and new stop lines would need to be added in a location dependent on the final bridge location.
Additionally, the traffic signal housings would need to be installed on the bridge spans since there would no
longer be space for signal poles. Attention shall be made to limit unauthorized access to the signal housings to
prevent any vandalism or damage from occurring. The requirement for continual visibility to the signal housings
could also require a second set of housings for each direction located in a manner to ensure the vehicles at the
beginning of the queue can see the signals without obstruction from the bridge. These second set of housings
would be located on the opposite bridge span to provide traffic signal viewing ability to the vehicles near the stop
lines, located almost directly under the bridge spans. The location of the signals shall adhere to the guidelines of
the California Manual on Uniform Traffic Control Devices (CA MUTCD). The top of the housings shall not be
more than 25.6’ above the pavement, the bottom of the housings shall be at least 17’-0”, and the minimum sight
distance shall be met based on the 85th-percentile speed of the highway.
The AASHTO Roadside Design Guide should be consulted during the design process of the bridge abutments.
Section 10 provides guidance on setback distances for rigid objects from curb lines. More specifically, Section
10.1.3.4 states that a minimum lateral offset value from the inside edge of an intersection return or corner should
be 3’-0” for curbed facilities. In order to conform with this minimum setback requirement, 3’-0” was used as the
minimum setback distance from the curb line for all abutment towers, elevators, and escalators when developing
the conceptual layouts. Bollards will also be installed at each intersection return to provide an additional buffer
between vehicle traffic and all proposed pedestrian improvements.
An Intersection Operations Analysis was performed by Fehr & Peers to analyze the effects of various proposed
bridge options on intersection operations at each of the two locations of interest. This analysis looks at both
current and future traffic year traffic conditions to generate short term and long term conclusions about the effects
of the proposed improvements outlined in this technical memorandum. Intersection Level of Service (LOS) was
used as the primary characteristic of study which focuses on the level of delay duration for vehicles travelling
through a given intersection. By assigning a Level of Service based on a specific signalized delay ranging from 10
seconds of less for LOS A to delays greater than 80 seconds for LOS F, it is possible to compare the existing
intersection configurations to the configurations proposed in this memorandum and quantify the improvements
with straightforward criteria In short, the Intersection Operations Analysis found that the proposed intersection
configurations perform better under existing and future conditions for the morning, evening, and weekend
operations in all except 2 cases. The full analysis is included in Appendix F.

4.2

AMERICAN WITH DISABILITIES ACT (ADA) ACCESS

The 2010 ADA Standards for Accessible Design along with the CBC 2019 must be followed for the design of the
pedestrian bridge and accompanying features. The pertinent regulations fall under Title III (Public
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Accommodations and Commercial Facilities). 28 CFR Part 36, subpart D – New Construction and Alterations
specifies that a “path of travel” must be maintained to allow access to all public areas. Therefore, street grade
crosswalks must remain in place for any direction in which a bridge span in not constructed. The Elevator
Exemption per §36.404 does not apply as the lack of any elevator facilities would restrict a disabled individual
from gaining access to the bridge spans, thus not providing the ability to cross the intersections in any direction.
The construction of all elevator facilities shall follow Section 407 under Chapter 4 of the 2004 ADA Accessibility
Guidelines (ADAAG) (36 CFR Part 1191, Appendices B and D). The proposed bridge designs include two
elevators at each abutment for redundancy purposes, to ensure at least one elevator will be available for use in the
scenario that the second elevator is non-operational, as well as route directness since each corner has two
approaching sidewalks. As demonstrated in the text below, a single set of escalators and a single elevator would
provide sufficient capacity for peak pedestrian volumes at any corner of either location, but only if they remain
operation at all times, which is unlikely. Significant increases in pedestrian volumes, however, could present
capacity issues in the future, in which case the installation of redundant capacity would help to avoid costly
retrofits.
For the purpose of addressing the elevator and escalator capacity needs, the maximum observed hourly volume
for any single corner was 1,235 pedestrians and 68 mobility devices (strollers, scooters, etc.). This peak volume
was observed approaching the NW corner of Harbor Boulevard and Disney Way between 10:00 and 11:00 PM on
a Saturday evening.
Escalators will typically handle between 80% and 95% percent of passenger flow (per KONE Corporation,
Planning Guide for People FlowTM for Transit Stations, 2009, p. 15). Assuming that each mobility assist device
counted at the proposed project intersections is accompanied by a platoon of 4-5 people, this number could be as
low as 70% or 865 pedestrians during the peak hour at the peak location.
The nominal capacity of a 1 meter wide escalator operating at the optimal speed of 0.75 meters per second is
13,500 passengers per hour assuming 2 people per step. However, based on real world observations, the
maximum actual capacity of an escalator is estimated at 5,630 passengers per hour (per Al-Sharif, Lutfi, Escalator
Handling Capacity: Standards versus Practice, Elevator World, 1996).
A single 3,500 lb load elevator (max capacity of 21-23 people) has a handling capacity of over 1,000 people per
hour in both directions or over 500 people per hour in a single direction (per KONE Corporation, Planning Guide
for People FlowTM for Transit Stations, 2009, p. 35-37).
During the late-night peak where all elevator traffic is expected to be in one direction; each mobility assist device
user is assumed to be accompanied by up to 4 other people from their party; and each mobility assist device is
assumed to consume the capacity of 3 people – the maximum one-direction elevator capacity needed at the peak
hour and peak location would be 408. This could be handled by a single elevator, but only assuming that single
elevator remains operational at all times, which is unlikely.
The walkable surface of the bridge shall follow Section 402 under Chapter 4 of the 2004 ADAAG. The minimum
clear width shall be 4’-0”, the maximum running slope shall be 5%, and the maximum cross slope shall be 2%.
Despite the minimum bridge width being only 4’-0”, the conceptual design utilizes a bridge width of 15’-0”
ensuring that 12’-0” of clear walkable surface is provided after taking into account 1’-6” of shy distance on either
side of the bridge deck. The bridge design shall also allow complete access around all abutments for disabled
pedestrians who do not wish to cross the intersection. This access space shall also include any required turning
spaces as well as clearances for any doors to businesses located at the intersection corners.
ADA requirements will dictate the dimensions of proposed escalators, elevators, and overall dimensions of each
abutment structure. Per section 405.7.4 of the 2010 Department of Justice ADA Standards (DOJ ADA), landings
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that allow for a change in direction must be at least 5’-0” wide, therefore each escalator, elevator, and staircase
will start and end with a landing of at least 5’-0”.
Escalators are briefly mentioned in Chapter 8 of the DOJ ADA. Section 810.9 states that escalators must have a
minimum clear width of 2’-8” between handrails and defers to the American Society of Mechanical Engineers
Handbook on Safety Code for Elevators and Escalators (ASME A17.1) for the remainder of the dimensional
requirements. Per Section 6.1 of ASME A17.1, the angle of inclination from horizonal shall not exceed 30
degrees. Escalator step treads shall have a minimum depth of 15.75” and maximum rise of 8.5” with no less than
2 and no more than 4 flat steps at entrances and exits. Our initial estimate for the width of the escalators is 10’-0”,
allowing for 3’-0” clear width between handrails in each direction and 1’-0” on both sides of each direction for
housing the interior truss system and mechanical equipment.
Elevator dimensional requirements are found in Chapter 4 of the DOJ ADA. Minimum plan dimensions for an
elevator with a centered door, found in Table 407.4.1 of the DOJ ADA, are 6’-8” side-to-side and 4’-6” from the
back wall to the inside face of the door. Our initial estimate for the plan dimensions of the elevators is 10’-0” by
10’-0”. Assuming a width of 1’-0” for each wall, this allows for an 8’-0” by 8’-0” inside clearance in each
elevator. ASME A17.1 Section 2.4 offers several requirements for top car clearances. The largest minimum top
car clearance found in this section for mechanical equipment is 2’-11”. Our initial estimate for the elevator
enclosure height above the bridge deck elevation is based on an elevator inside height of 7’-0”, with an additional
2’-0” for structural components, and 3’-0” for mechanical equipment, resulting in an overall height of 12’-0”.

4.3

POTENTIAL CHANGES IN RIGHT-OF-WAY LOCATIONS

At the intersection of Harbor Boulevard and Disney Way, the abutments at the southwest and southeast corners
will partially breach adjacent property lines. At the southwest corner, the adjacent property is comprised of
landscaping that can easily be replaced post-construction. At the southeast corner, the neighboring property is a
parking lot that services a restaurant and hotel. Coordination with the property owner will be required to
temporarily suspend use of up to 12 parking spaces during construction. This impact will likely be increased after
accounting for the new sidewalk that will need to be constructed around the proposed bridge abutment. The
property owner on the southeast corner of the intersection is planning to construct a new hotel on that property.
As a result, there may be opportunities for collaboration between these two projects during the design and
construction phases. Conceptual layout option #1 requires permanent post-construction alterations of the adjacent
parking lot. In conceptual layout option #2, permanent post-construction alterations of the parking lot will also be
required, but to a lesser degree than option #1. At the northeast corner, the neighboring property is a Southern
California Edison owned property. Every effort will be made to contain the entire bridge abutment at this corner
entirely within City Right-of-Way. At the northwest corner is a bus entrance to private Disney property. The bus
lane will need to be partially encroached in order to accommodate the abutment structure at this corner, however,
the bus lane will remain fully operational before and after construction. No other properties will be impacted, and
all businesses will remain fully operational during and after construction of the bridge.
At the intersection of Harbor Boulevard and Katella Avenue, the abutment footing at the northeast corner will
partially breach the adjacent property line. At the northeast corner, the neighboring property is a parking lot that
services a food court. Coordination with the property owner will be required to temporarily suspend use of up to 5
parking spaces during construction only. The abutment footings at the southwest and southeast corners will
partially breach adjacent property lines in conceptual layout #1 only. At both the southwest and southeast corners,
the neighboring property is a hotel above a convenience store. The construction of the abutment structures is not
expected to affect the adjacent properties but may affect the underground parking garages as discussed in Section
4.1. No other properties will be impacted, and all businesses will remain fully operational during and after
construction of the bridge.
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In instances where the abutment footings breach adjacent property lines, temporary construction easements will
need to be obtained from the property owner for the excavation and construction of these foundations. In the event
that the abutment tower itself or surrounding reconstructed sidewalk infringes the right-of-way line into adjacent
private property, as is likely the case on the southeast corner of Harbor Boulevard & Disney Way, a permanent
right-of-way acquisition will be required. This will be an important consideration during the detailed design
process, to ensure the proposed improvements can be constructed without objections from adjacent property
owners.

4.4

CONSTRUCTION MATERIALS

Alternative options for the bridge superstructures were investigated, beginning with the use of a timber
superstructure. A common construction method for pedestrian bridges with sporadic or infrequent usage consists
of a timber superstructure with traditional concrete abutments. For a pedestrian bridge with frequent daily usage
in an urban environment, this would be a difficult approach from both a design and maintenance standpoint. Due
to the span and width of the desired bridge decks, a very robust and specialized design would be required to
construct a timber superstructure that meets all of the site and loading constraints without the need for an
intermediate support. In addition, timber tends to face deterioration caused by exposure to the elements much
quicker than steel or aluminum counterparts, making it a much less appealing material for signature bridges
intended to be sustained over a long service life.
A fiber reinforced polymer (FRP) bridge superstructure was another alternative considered during the feasibility
study. The advantages of using FRP include lower self-weights and corresponding seismic forces, which would
reduce the size of the abutment towers and foundations needed to support the superstructure. This approach has
the potential to reduce construction costs associated with transportation of material to the site along with the
heavy equipment needed to lift bridge components into place. An FRP superstructure has the disadvantage of
being susceptible to both structural and aesthetic deterioration when exposed to the elements and persistent
sunlight. Similar to a timber superstructure, an FRP bridge poses issues of large member sizes required to meet
strength and serviceability (vertical deflection) requirements for a span of 100’-0” to 200’-0” without the
possibility of intermediate supports.
Cast-in-place or precast concrete bridge superstructures are occasionally used for bridges of this size, which offer
favorable properties to meet strength and serviceability requirements. This of type of construction comes with
inherent disadvantages, including very high self-weight resulting in large abutments and foundations. In addition,
construction costs and lane closure durations would increase dramatically due to the need to shore up the
underside of the bridge deck during the construction process. A concrete superstructure would likely correspond
to high material and labor costs, as well as long construction times and lane closures for vehicle and pedestrian
traffic.
For the reasons outlined above, a pre-fabricated truss superstructure supported by steel abutment towers will be
the most efficient and cost-effective solution for the bridges at both Katella & Harbor as well as Disney & Harbor.
A pre-fabricated truss bridge will result in minimal lane closure time needed, as the abutment towers and
corresponding foundations can be constructed with vehicle traffic maintained, even if a lane in each direction will
need to be temporarily closed for construction materials and equipment. Once the abutment tower construction is
completed, the bridge superstructure segments can be lifted into place and spliced together in a short amount of
time. Pre-fabricated pedestrian truss-bridges can be constructed of either aluminum or steel components, but
aluminum is typically used for applications where weight is of considerable concern. In this instance, there will be
a significant cost savings in using steel over aluminum, as the member section sizes will be reduced due to the
higher strength of the materials. The bridge deck will most likely consist of a metal deck in-filled with lightweight
concrete to make up the walking surface. The abutment towers will be made up of structural steel framing with
foundations that will utilize either a shallow foundation system consisting of a thick reinforced concrete mat slab,
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or a deep foundation system with driven steel or cast-in-drilled-hole concrete piles supporting a reinforced
concrete pile cap.

4.5

AESTHETICS

Making use of a pre-fabricated steel truss bridge with steel abutment towers will provide the City with a range of
options to bolster the aesthetic appeal of the final product. Three different finish types are commonly used for
steel exposed to the elements: weathering or Corten steel, galvanized steel, or primed and painted steel.
Weathering steel produces an amber colored finish that serves a dual purpose in adding to the aesthetic value of
the material, as well as providing strong resistance to corrosion from the environment. Galvanized steel provides a
similar resistance to corrosion but does not add much to appearance of the material as far as being visually
appealing. By using a standard structural steel finish overlaid with primer and paint, the components can also be
made resistant to corrosion while providing the City the greatest flexibility in terms of color and overall
appearance. This makes painted and primed steel the ideal finishing option, the only drawback being the cost and
labor associated with maintaining the appearance of the bridge superstructure. To combat the effects of color
fading and wear and tear caused by persistent exposure to sunlight and other environmental considerations, the
paint will need to be maintained every five to ten years.
In addition to the finish of the steel superstructure, there are various other methods to improve the aesthetic appeal
of the bridge and help it stand out among the surrounding urban landscape. One of these potential aesthetic
additions is the use architectural features such as lettering to spell out the phrases “City of Anaheim”, “City of
Kindness”, or any other slogan desired. Old-fashioned lampposts can be added to the sides of the bridge deck to
provide functional lighting at night as well as a distinct architectural appeal. Faux arches can be installed near the
supports to provide a similar artistic touch.
All future enhancements and improvements made in accordance with the Mobility Study should be made to
conform with the ARSP (Anaheim Resort Specific Plan) and DRSP (Disneyland Resort Specific Plan). This
should include but not be limited to the color of the proposed pedestrian bridges, proposed traffic signal poles and
indicators, and other modified or added site features. Part of the intent of the Mobility Study is to ensure that all
site improvements are made to match the aesthetics of the existing features and comply with the ARSP and
DRSP.

4.6

CONSTRUCTABILITY

Heavily-trafficked intersections create added difficulties for any construction project, and constructing bridges at
these two intersections will be no exception. In addition to the challenges of re-locating existing utilities within
the footprint of the bridge abutment towers, portions of the abutment foundations will likely encroach on the curb
lines beneath the streets. In order to construct these foundations, the existing curbs and sidewalks will need to be
demolished, in addition to portions of the asphalt pavement within the street. This will require lane closures for at
minimum the right turn lane at each corner of both intersections, with potential for additional lane closures
required while the foundations are excavated, rebar is laid out, and concrete is poured and cured before
backfilling.
The first construction issue to be addressed will be the need for a dedicated materials staging area at the site.
Utilizing the shopping center parking lot at the Northeast corner of Katella and Harbor would allow for easy
transport of material to each of the four corners of the intersection. If this centralized staging area were feasible,
traffic could be allowed to flow through the intersection in all directions provided the rightmost lane in each
direction be closed to allow for both smaller localized staging areas as well as the required space for workers to
operate equipment and carry out construction tasks. As for the intersection of Disney and Harbor, the Southeast
hotel parking lot may serve as the only viable location for a construction staging area, due to the proximity of the
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overhead electrical transmission lines running along the Northeast, Northwest, and Southwest corners. It is
possible that one of the other three corners may be used for storing equipment and miscellaneous materials.
However, when it comes to assembling and lifting the pre-fabricated steel support towers and bridge
superstructures, the required OSHA vertical clearances mentioned in Section 4.7 will prove impossible to
maintain if anywhere other than the Southeast corner of the intersection were used as the primary construction
staging area. After the location of the staging area for each intersection has been determined, accommodations
including potential driveway widening will need to be made to allow for the large trucks transporting the bridge
tower and superstructure components to enter and exit the area.
Deep foundations, if required, will pose an additional challenge for constructability at these high-volume
intersections. Drill rigs or pile driving machinery will be required to install steel or concrete piles, which may
require additional lane closures at each intersection. Once the piles have been installed, the construction of pile
caps will be similar to that of the shallow mat foundations outlined above. In order to preserve as many open lanes
of traffic as possible during the construction process, it may be beneficial to stagger the construction of each
abutment foundation at a given intersection. This staggered construction process will allow for the closure of
lanes at a single corner of an intersection at a time, so as to affect the traffic moving in two directions at a time as
opposed to all four.
Once the abutment foundations have been constructed, the concrete has cured, and the excavations have been
backfilled, the construction footprint should be reduced. The abutment towers will need to fall within the
dedicated buffer zone, with a setback between 3’-0” and 5’-0” from the curb line, which should allow for minimal
restrictions to traffic flow for the majority of the remaining construction time. Depending on overall size and
weight, the abutment towers may be shipped to the site in a single piece or in two to three segments. The
segments comprising a single tower can be assembled in the construction staging area, with the tower then
brought to its final location and anchored down to the foundation. The process of setting and anchoring a support
tower can be carried out over the course of four to eight hours, allowing for the intersection to be closed off at
night after traffic dies down and reopened for the following morning.
After the construction of the abutment towers has been completed, the bridge superstructures will need to be lifted
into place and anchored to the supporting towers. With span lengths on the order of 150’-0” to 160’-0”, the
superstructures will be shipped in two or potentially three segments maximum, which can then be spliced together
in the staging area without the need to close additional lanes of traffic. This phase of the construction process will
require a crane parked in the street to position the superstructure correctly. As a result, the entire intersection will
need to be closed while this stage of the construction process is completed, but the setting of each superstructure
can be carried out in a single night, meaning four nights of complete intersection closures to carry out the entire
process.
Entrances to each of the storefronts on the Southwest and Southeast corners of Harbor Boulevard and Katella
Avenue will need to remain accessible during normal operating hours. In addition, clear pathways will need to be
maintained on the sidewalks around these storefronts for pedestrian travel. Special attention will need to be paid
when determining the size and location of the localized material staging areas at each of these corners to ensure
minimal disruptions to storefront patrons and other pedestrians.
Bollards will be installed on the corners at both intersections of interest prior to the beginning of construction on
the proposed pedestrian bridges and associated improvements. These bollards will need to be removed during
construction of the bridge abutment foundations, but with careful attention from the contractor during the
demolition process it will be possible to salvage and reinstall these bollards. Reinstalling these bollards will help
to save construction costs and ensure the disruption and costs associated with the initial installation process are
not wasted. The bollard footings will need to be reconstructed prior to the reinstallation process, which can either
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be standalone isolated footings or incorporated into the abutment tower foundations depending on the depth of the
abutment footings.

4.7

MAINTENANCE

Maintenance requirements for the pedestrian bridges will include routine cleaning, escalator repairs, elevator
repairs, and possible traffic signal and bridge accessory repairs. All maintenance activities shall follow CAL
OSHA regulations, including §1612.1 Power Line Safety (Up To 350 kV) – Equipment Operations. This
regulation requires that all equipment be a minimum of 20’-0” from the overhead 220 kV Edison power lines.
Depending on the finish selected for the abutment towers and bridge superstructures, cosmetic maintenance may
need to be performed periodically to touch up the paint every five years or so. If this periodic cosmetic
maintenance were to be neglected, both aesthetic and corrosion issues would likely arise. Not only would fading
or chipped areas of paint on the abutment towers and bridge superstructure be an eyesore for visitors, but could
also lead to corrosion of the steel which could open the door to more critical structural issues rather than simply
cosmetic ones. On the other hand, if a galvanized or weathering steel finish were to be applied to the structures,
this concern maintenance provision would be eliminated.

4.8

ZONING, PLANNING, AND BUILDING CODE REQUIREMENTS

The current zoning of the areas where the project site intersections are located is Commercial Recreation. The
Specific Plan Zones are the Anaheim Resort Specific Plan No. 92-2 for the Harbor Boulevard and Katella Avenue
intersection and the Disneyland Resort Specific Plan No. 92-1 for the Harbor Boulevard and Disney Way
intersection. The addition of pedestrian bridges at both intersections follows the policies adopted in these specific
plans.
The Anaheim Resort Specific Plan (ARSP) goals of enhancing traffic and circulation in and around The Anaheim
Resort, to establish a high-quality pedestrian environment, and to foster the growth of the City’s economic
potential by revitalizing The Anaheim Resort are met with the addition of pedestrian bridges at Harbor Boulevard
and Katella Avenue. The ARSP does not specifically discuss the potential addition of pedestrian bridges over
Harbor Boulevard and Katella Avenue, however, the bridges would help create uninterrupted pedestrian
circulation, which is very much in alignment with the ARSP’s design plans. The pedestrian bridges will also help
meet Land Use Goal 5.1, Circulation Goals 1.1 and 8.1, and Growth Management Goal 2.1 of the City of
Anaheim General Plan.
The Disneyland Resort Specific Plan (DRSP) goals of adding pedestrian walkways through The Disneyland
Resort, to create a fully integrated resort that increases visitation levels, and reconfirms and enhances Southern
California as of the world’s greatest tourist destinations are met with the addition of pedestrian bridges at Harbor
Boulevard and Disney Way. The DRSP discusses the potential addition of pedestrian bridges over Harbor
Boulevard and Disney Way in the design plan section 5.5.2.6: Theme Park District East Gateway. The pedestrian
bridges will also help meet the City of Anaheim General Plan goals to maintain and encourage Anaheim’s
position as a nationally recognized tourist, convention, and recreation center and to encourage the development of
quality facilities which complement conventions, family entertainment, and recreation within appropriate areas of
the community.
The California Building Code (CBC) requires that the bridge abutments be constructed no closer than 10’-0” from
existing building. This requirement is the most determining factor in selecting the bridge abutment location at the
southern corners at Harbor Boulevard and Katella Avenue. The regulation is 705.5 Fire-Resistance Ratings from
the 2019 CBC.
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The American Association of State Highway and Transportation Officials (AASHTO) Geometric Design of
Highways and Streets specifies that the vertical clearance of the pedestrian bridges be a minimum of 17’-0”, with
additional allowance provided to allow for future resurfacing. For the purposes of this feasibility analysis, a
minimum clearance of 17’-2” from the roadway surface to the bottom of the bridge superstructure was used as a
target.
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5.

FEASIBLE CONCEPTUAL PLANS

After several discussions with the City and in addition to the review of the project constraints as discussed
previously in this technical memorandum, the following parameters were set in order meet the client’s goals.
They are as follows:







For the conceptual designs at the Harbor Blvd and Katella Ave intersection, we will develop the
following two options:
o An option that does not require updating the specific plan to account for changes to roadway
travel lanes (i.e. bridges supports located in sidewalk or bus stop areas). For this option, we will
set a target of 10’-0” of setback from all new structures to existing buildings, though this setback
target may be impractical based on other geometric constraints.
o An option that may require updating the specific plan to account for changes to roadway travel
lanes (i.e. bridge supports located in sidewalk, bus stop areas, or curb lanes). For this option, we
will set a target of 20’-0” of setback from all new structures to existing buildings, though this
setback target may be impractical based on other geometric constraints.
For the conceptual designs at the Harbor Blvd and Disney Way intersection, it is impossible to meet
required clearances from the overhead power lines without updating the specific plan and encroaching on
roadway travel lanes. Therefore we will develop the following two options:
o An option that will require updating the specific plan to account for changes to roadway travel
lanes in the westbound direction only (i.e. bridge supports located in sidewalk, bus stop areas, or
curb lanes).
o An option that will require updating the specific plan to account for changes to roadway travel
lanes in the westbound and eastbound directions (i.e. bridge supports located in sidewalk, bus
stop areas, or curb lanes).
The conceptual designs at both intersections will use the planned bollards as a barrier in the buffer zone
between the roadway and bridge supports.
We will optimize the location of the bridge supports such that the walkways at both intersections are as
orthogonal as possible.

A comparison of the different design options, and their pros and cons can be found in Appendix G.

5.1

HARBOR BOULEVARD AND KATELLA AVENUE: OPTION #1

Significant features of conceptual layout option #1 are as follows:







Abutments, elevators, and escalators completely within sidewalks and bus stop areas
A minimum setback of 10’-0” from adjacent buildings at southwest and southeast corners
A 3’-0” buffer zone from the roadway utilizing the City of Anaheim’s bollard plan
Abutment footings encroach property lines at every corner except the northwest
A 20’-0” minimum vertical clearance from bottom of bridge deck to roadway
Minimum escalator length of 43’-4”

Utility conflicts of conceptual layout option #1 are as follows:



Traffic signals and associated electrical lines and pull boxes at each corner will need to be relocated
Telecom and fiber optic duct banks at each corner will need to be relocated

25

Appendix B: Pedestrian Bridge Feasibility Analysis

The Anaheim Resort Mobility Study





Fire hydrants at northwest and northeast corners, as well as water lines and meters at northwest, northeast,
and southwest corners will need to be relocated
4” SoCal gas line at northwest corner will need to be relocated
12” City of Anaheim Sewer line at southwest corner will need to be relocated

See Appendix A for Conceptual Layout Plans and Utility Conflict Map.

5.2

HARBOR BOULEVARD AND KATELLA AVENUE: OPTION #2

Significant features of conceptual layout option #2 are as follows:







Abutments, elevators, and escalators at the southwest and southeast corners encroach adjacent bus lanes
A 3’-0” buffer zone from the roadway utilizing The City of Anaheim’s bollard plan. Bollard layouts at
southwest and southeast corners vary slightly from The City of Anaheim’s bollard plan
Abutment Footings encroach right of way line at northeast, northwest, and southwest corners
A minimum setback of 12’-0” from adjacent buildings at southwest and southeast corners
A 20’-0” minimum vertical clearance from bottom of bridge deck to roadway
Minimum escalator length of 43’-4”

Utility conflicts of conceptual layout option #2 are as follows:






Traffic signals and associated electrical lines and pull boxes at each corner will need to be relocated
Telecom and fiber optic duct banks at each corner will need to be relocated
Fire hydrants at northwest and northeast corners, as well as water lines and meters at each corner will
need to be relocated
4” SoCal gas line at northwest corner will need to be relocated
12” City of Anaheim Sewer line at southwest corner will need to be relocated

See Appendix B for Conceptual Layout Plans and Utility Conflict Map.

5.3

HARBOR BOULEVARD AND DISNEY WAY: OPTION #1

Significant features of conceptual layout option #1 are as follows:








A minimum radial clearance of 20'-0” from overhead power lines to new structures
Abutments, elevators, and escalators at northwest and northeast corners encroach adjacent curb lanes
Abutment and elevators at southeast corner encroach adjacent parking lot
A 3’-0” buffer zone from the roadway utilizing The City of Anaheim’s bollard plan. Bollard layouts at
northwest and northeast corners vary slightly from The City of Anaheim’s bollard plan
A 17’-4” minimum vertical clearance from bottom of bridge deck to roadway
Minimum escalator length of 38’-0”
Elevator size reduced to 9’-0”x10’-0” at northeast corner only

Utility conflicts of conceptual layout option #1 are as follows:





Traffic signals and associated electrical lines and pull boxes at each corner will need to be relocated
City of Anaheim primary electrical duct at each corner will need to be relocated
Telecom duct banks at northwest, northeast, and southeast corners, as well as a Telecom vault and fiber
optic duct bank at the northeast corner will need to be relocated
18” RCP storm drain and catch basin at northeast corner will need to be relocated
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3” SoCal gas line at southeast corner will need to be relocated
Fire hydrant and water line at southeast corner will need to be relocated

See Appendix C for Conceptual Layout Plans, Section Cuts, and Utility Conflict Map.

5.4

HARBOR BOULEVARD AND DISNEY WAY: OPTION #2

Significant features of conceptual layout option #2 are as follows:






A minimum radial clearance of 20'-0” from overhead power lines to new structures
Abutments, elevators, and escalators at northwest, northeast, and southeast corners encroach adjacent curb
lanes
A 3’-0” buffer zone from the roadway utilizing The City of Anaheim’s bollard plan. Bollard layouts at
northwest, northeast, and southeast corners vary slightly from The City of Anaheim’s bollard plan
A 17’-4” minimum vertical clearance from bottom of bridge deck to roadway
Minimum escalator length of 38’-0”

Utility conflicts of conceptual layout option #2 are as follows:







Traffic signals and associated electrical lines and pull boxes at each corner will need to be relocated
City of Anaheim primary electrical duct at each corner will need to be relocated
Telecom duct banks at northwest, northeast, and southeast corners, as well as a Telecom vault and fiber
optic duct bank at the northeast corner will need to be relocated
18” RCP storm drain and catch basin at northeast corner will need to be relocated
3” and 6” SoCal gas lines at southeast corner will need to be relocated
Water line at southeast corner will need to be relocated

See Appendix D for Conceptual Layout Plans, Section Cuts, and Utility Conflict Map.
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6.

CONSTRUCTION COST ESTIMATE

Tetra Tech worked with several vendors to create a conceptual construction cost estimate for each design option
at the two street corners.
The cost to fabricate and deliver the prefabricated steel truss bridges and prefabricated steel truss towers
(abutments) was calculated with the help of Contech Engineered Solutions. The bridge and tower cost estimates
include the cost of the prefab trusses as well as the safety fencing, steel deck, handrails, and steel finishes. For a
more uniform look, the steel member sizes were assumed to be the same for each prefab bridge regardless of the
span length. The same is true for each prefab tower regardless of the footprint. The cost to erect each of the prefab
elements was assumed to equal 10% of the cost of the element.
Tetra Tech used the RSMeans online cost-estimating tool as well as the average costs from four different
manufacturers (KONE, TKE Elevators, Mitsubishi Electric, and Otis) to come up with cost of fabricating,
delivering, and erecting each elevator and escalator. Escalators were assumed to have stainless steel cladding and
elevators were assumed to be glass for security purposes.
The RSMeans online cost-estimating tool and Caltrans Contract Cost Data online database were used to estimate
the cost of the Demolition, Site Improvements, Landscape, and Utilities line items as well as structural excavation
and structural concrete for the foundations and bridge decks. A quantity and cost for cladding was included in the
construction cost estimate should the client decide to add a finish around the prefabricated steel towers
(abutments) later on.
A cost comparison of the four design options can be found in Table 6.1. Detailed construction cost estimates for
each option at the two intersections can be found in Appendix E.
TABLE 6.1
COST COMPARISON
Harbor Boulevard and Katella Avenue
Option #1
$21,904,000
Option #2
$21,464,000
Harbor Boulevard and Disney Way
Option #1
$19,297,000
Option #2
$21,662,000
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APPENDIX

The Appendix to this Technical
Memorandum is on file with the
City of Anaheim.
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