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Jewell Avenue Pedestrian Bridge Conceptual Alignment and Constraints
Design Analysis Report
I. Project Overview
S. Santa Fe Drive (US85), the adjacent railroad Consolidated Main Line (CML), and the Regional
Transportation District (RTD) Southwest light rail corridor present significant barriers to bicyclists and
pedestrians traveling east and west in the Overland, Ruby Hill, and Platt Park neighborhoods. Existing
conditions limit mobility options and force bicyclists and pedestrians from these neighborhoods to use the
Evans Avenue bridge to reach RTD’s Evans Station. The objective of this project is to determine the
feasibility of constructing a pedestrian bridge that will provide a safer and more efficient crossing near
Jewell Avenue. This new bridge will provide: a multimodal connection between the Overland, Ruby Hill, and
Platt Park neighborhoods; regional access to Overland, Rosedale, University, and Washington Park
neighborhoods; and bicycle and pedestrian access to RTD’s Evans Station.
Figure 1 includes a vicinity map of the project area that outlines land parcels and identifies City and County
of Denver (City), railroad, Colorado Department of Transportation (CDOT), and RTD right-of-way (ROW).
Photos from recent site visits can be found in Appendix A.

II. Summary of Existing Conditions and Data
The Jewell Avenue pedestrian bridge has been recommended in previous planning studies to improve
multimodal connections within the greater Evans Station area. Understanding existing conditions near the
Jewell Avenue alignment between S. Santa Fe Drive and Cherokee Street helps to develop a design that
optimizes existing conditions and addresses project issues and constraints. This report summarizes
existing conditions, issues, and constraints that will inform conceptual design alternatives and evaluation
criteria.
Roadway Conditions
The proposed bridge will span S. Santa Fe Drive, a heavily used thoroughfare between central Denver and
the southwest suburbs. From west to east at this location, the roadway section includes:
• A dedicated right turn lane from SB Santa Fe to WB Jewell
• A restricted lane for SB right turns at the Evans Avenue interchange and for acceleration of SB right
turns from Jewell onto Santa Fe
• Two general purpose SB through lanes
• A single SB lane for HOV 3+ use
• A combination of minimal shoulders and barrier to separate SB and NB traffic on Santa Fe
• A single NB lane for HOV 3+ use
• Two general purpose NB through lanes
• A merge lane for a NB off-ramp from the Evans Avenue interchange onto Santa Fe
Jewell Avenue on both sides of S. Santa Fe Drive is largely a residential street with one lane in each
direction and is generally without adjacent sidewalks (although space is available for them). The west side
is primarily residential, while the east side is a mix of mostly commercial with some residential properties.
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Figure 1 – Map of Jewell Avenue/Evans Transit Station and S. Santa Fe Drive Area
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Sidewalks and Bicycle Facilities
The sidewalk network on the east side of S. Santa Fe Drive, in the vicinity of Jewell Avenue, is inconsistent.
Sidewalks are present on the north side of Jewell Avenue between Cherokee Street and Bannock Street.
The remaining portions of Jewell Avenue (between Bannock Street and Broadway) have no sidewalk
facilities. Sidewalks are also inconsistent on the connecting north/south streets in the area. There are no
sidewalk facilities on Cherokee Street, Bannock Street, and Acoma Street between Jewell Avenue and
Asbury Avenue. North of Jewell Avenue, Bannock Street has curb and gutter on the east side and a new
sidewalk on the west side. Acoma Street, north of Jewell Avenue, has sidewalks.
On the west side of S. Santa Fe Drive, the sidewalk network is more intact. There are sidewalks on S.
Santa Fe Drive, Elati Street, Fox Street, Galapago Street, and Huron Street. There are no sidewalks on
Jewell Avenue between Huron Street and S. Santa Fe Drive. Additional multimodal connectivity will be
constructed as part of another City project along S. Santa Fe Drive between Iowa Avenue and Jewell
Avenue that will upgrade the existing sidewalk along the west side of S. Santa Fe Drive to a 10-foot
separated/detached multiuse path.
There are no marked or signed bicycle facilities or routes in the area. The South Platte River Greenway
Trail is a regional multi-use path located about a half-mile west of Jewell Avenue and S. Santa Fe Drive.
Transit Network
There are five transit routes within a half mile of the corridor. RTD’s Southwest C and D light rail lines run
just east of the CML tracks through the project area. The NB and SB tracks are offset approximately 16
feet on center, with poles for an overhead catenary system located between the tracks. During peak
service hours, light rail vehicles run as frequently as every 10 minutes. The Evans Station services C and D
line travelers.
Bus Route 21 runs east/west along Evans Avenue and Routes 0 and 0L (limited) run north/south on
Broadway. The three bus routes vary in frequency; during peak hours on weekdays, a bus can arrive every
10 minutes on Broadway Routes 0 and 0L, and then up to every half hour on Evans Avenue Route 21.
Nearby Recreational Spaces and Parks
Overland Park Golf Course is located on the northwest corner of Jewell Avenue and S. Santa Fe Drive. The
recently renovated Pasquinel’s Landing Park is located on Huron Street and Asbury Avenue. The South
Platte River Greenway Trail is located just over a half mile away to the west of the project site.
Consolidated Main Line (CML)
The CML tracks runs parallel to S. Santa Fe Drive in the project area and carry ‘the greatest tonnage of
freight movement in Colorado.’1 As shown in Figure 1, Union Pacific Railroad (UP), BNSF Railway (BN), and
RTD operate within the CML ROW. Rail infrastructure includes:
• Mainline tracks (three) on the west side of the railroad ROW, at approximately 16 feet on center
and approximately 25 feet from northbound S. Santa Fe Drive edge of pavement/base of jerseytype barrier
• Spur tracks (two) at approximately 16 feet on center on the east side of the CML ROW

Unverified Site Conditions
The scope of this project does not include exploratory investigations or more extensive site analyses. For
example, a topographic survey was not performed and a hydraulic analysis for surface drainage was not
1

Colorado State Freight and Passenger Rail Plan, Colorado Department of Transportation. March 2012. Accessed on 228-2019 from https://www.codot.gov/projects/PassengerFreightRailPlan/StatePassengerRailPlan-Tasks/SPRPFinalPlanMaster.
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conducted. Existing utility and environmental data will need to be researched during the final design phase
of this project. Historical data indicates the presence of hazardous materials within the project site is
likely. At this time, the project team is not aware of major utilities within the project area. While
geotechnical investigations were not conducted for this project, exploratory data from a nearby bridge
structure indicates that bedrock and groundwater could be located at relatively shallow depths.
Depending on the preferred location of the Jewell Avenue Pedestrian Bridge, ROW may need to be
acquired. There are three parcels that are included in two of the five landing concepts developed for this
analysis: schedule #05272-04-001-000 – owned by BN, #05273-02-016-000 and #05273-01-016-000 –
both owned by CDOT. The costs to purchase any of these parcels is unknown at this time.

Existing Document Review
Eight documents, relevant to the project site, were reviewed as part of the data collection process for this
project. This was done to understand previous planning efforts, data already analyzed, the inclusion of the
Jewell Avenue pedestrian bridge in previous planning documents, public and community input, key
findings, goals, and visions for the area surrounding the project. The reviewed documents are outlined in
Table 2 and include plans, analyses, reports, studies, programs, and guidelines.
The reviewed documents either recommend, include, or identify a need to provide a pedestrian bridge at
Jewell Avenue. These documents include the Bicycle Master Plan, Evans Station Area Plan, Denver Moves:
Bicycles, Denver Moves: Pedestrians & Trails, and the South Platte Corridor Study. Additionally, the Evans
Station Bicycle and Pedestrian Connectivity Analysis recommends a pedestrian bridge at Jewell Avenue as
one of the thirteen high-priority projects for the Evans Station area, and the bridge was subsequently
included in the Elevate Denver GO Bond Program, approved in 2017.

Table 1 - Summary of Documents Reviewed for Jewell Avenue Bicycle/Pedestrian
Bridge
Document

How is the Jewell Avenue Bicycle/Pedestrian Bridge
Incorporated in the Document?
Plan recommends access across S. Santa Fe Drive to Evans
Transportation Plan Station, and a bike/ped bridge at an Iliff Avenue
alignment.
Type

1

Bicycle Master Plan
(March 2002)

2

Ruby Hill Master Plan
and Implementation
(2003)

3

Evans Station Area Plan
(2009)

4

Denver Moves: Bicycles
2011

5

Evans Station Bicycle
and Pedestrian
Connectivity Analysis
(2012)

Concept Project
Analysis

The analysis developed a design concept for a pedestrian
bridge and landings aligned with Jewell Avenue,
prioritized the bridge within a group of projects, and
developed a high-level cost estimate.
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South Platte Corridor
Study (May 2013)

Study

The bike/pedestrian bridge is included as part of the
bike/pedestrian network.

Neighborhood Plan

Pedestrian overpass is included as part of the mobility
network.

The area plan recommends a bike/ped bridge along the
Neighborhood and
Jewell Avenue alignment over S. Santa Fe Drive and the
Transportation Plan
rail lines.
The transportation plan recommends a bike/ped bridge
Transportation Plan along the Jewell Avenue alignment over S. Santa Fe Drive
and the rail lines.
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CONTINUED - Table 1 - Summary of Documents Reviewed for Jewell Avenue
Bicycle/Pedestrian Bridge
Document

Type

How is the Jewell Avenue Bicycle/Pedestrian Bridge
Incorporated in the Document?
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Elevate Denver - 2017
Bond Program

Program

The Jewell/Evans bridge was included in the voter
approved bond package for $13.1 million.

8

Denver Moves:
Pedestrians & Trails
(2018)

The bike/ped bridge along the Jewell Avenue alignment
Transportation Plan over S. Santa Fe Drive and the rail lines is included as part
of the mobility network.

Common Themes
A number of common themes, goals, visions, and findings can be derived from the plans and reports identified
in Table 1. The overarching goal of the pedestrian bridge is to provide a direct route along Jewell Avenue for
people who want to walk or bicycle over S. Santa Fe Drive and the adjacent rail lines, providing connectivity to
nearby transportation networks, neighborhoods, and other amenities. Figure 2 notes individual project goals
and objectives that were presented in the reviewed documents.

Figure 2 – Jewell Avenue Pedestrian Bridge Project Goals and Objectives

Evans Station Bicycle and Pedestrian Connectivity Analysis – Recommendation
The 2012 Evans Station Bicycle and Pedestrian Connectivity Analysis developed a design concept for a
pedestrian bridge and landings aligned with Jewell Avenue. The report presents concept plans that include a
circular access ramp on the east side of S. Santa Fe Drive at the intersection of Cherokee Street and Jewell
Avenue. At the bridge’s west end, the overcrossing concept envisions a straight ramp along the north side of
Jewell Avenue, adjacent to Denver’s Overland Park Golf Course, with an alternative circular access ramp. No
stairs or landings are shown at either end of the overcrossing. This concept plan is shown in Figure 3 and
included a preliminary construction cost estimate. The analysis categorized this project as a high-priority
project for this area.
7

Subsequent to the completion of this 2012 report, a new apartment complex, Encore Evans Station, was
constructed on the property where the east end access ramp was proposed. This new development prompted
the City to re-examine the feasibility of building a pedestrian bridge that follows the Jewell Avenue alignment
(per the project description included with the GO Bond).

Figure 3 – 2012 Evans Station Bicycle and Pedestrian Connectivity Analysis – Jewell Ave. Bike/Ped Bridge Concept

III – Issues and Constraints to Review
Table 2 includes a list of issues and constraints that will be considered during the development of feasible
pedestrian bridge concepts. Feasible concepts will also be evaluated on whether they satisfy project goals and
objectives while addressing site issues and constraints. Concepts that met these objectives were advanced for
further development.

Table 2 - Issues and Constraints to Determine Feasibility
1
2
3
4
5
6
7
8
9
10
11
12
13

Meets the overall goals and objectives from existing plans and Elevate Denver Bond Program
Meets railroad design and clearance requirements
Meets City and CDOT design and clearance requirements
Complies with ADA requirements
Project does not conflict with major utilities
Concept level cost estimate within Elevate Denver Bond Program budget - $13 million
Promotes bicycle and pedestrian connectivity
Provides a safe crossing
Minimizes ROW impacts (CDOT, RTD, railroad, parks)
Minimizes environmental impacts
Provides a visually appealing structure
Minimizes maintenance and provides access as needed
Constructability
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IV. Ramp Concepts
Five landing ramp concepts were developed for this project: three west side ramps, and two east side ramps.
Additionally, bridge concepts were developed to connect the ramp configurations. The initial concepts are
shown in Figure 4 and described in more detail below.
Figure 4 – Jewell Avenue Ramp and Bridge Concepts

East Option 1 (Pink)
The East Option 1 ramp (Figure 5) is laid out in a circular configuration within City ROW at the northwest
corner of Jewell Avenue and Cherokee Street. This concept is a two- to three-level structure that includes four
turns at an 11-foot radius and four turns at a 26-foot radius. In order to optimize the ramp layout, the
maximum ADA allowable ramp slope of 8.33% is used. According to ADA guidelines, ramps steeper than 5%
require handrails, and landing zones (no more than 2% slope) for every 30 inches of elevation
increase/decrease. For this layout, landing zones are included at each curve. The vertical distance between
levels is approximately 11 feet, measured from the top of walking surface to the top of walking surface. A
clear vertical distance of 10 feet is required for bicycle users, allowing a 1-foot structure depth for the East
Option 1 ramp structure. Additionally, the lowest portion of the ramp structure near the corner of Jewell
Avenue and Cherokee Street provides a minimum clear distance of approximately 9 feet to allow lowclearance maintenance vehicles access to the center of the ramp structure.
The roadway plan shown in Figure 5 (for Jewell Avenue and Cherokee Street) is a conceptual layout for a
future configuration that could accommodate the ramp structure while meeting the City’s street design
requirements. As shown, the proposed street layout will accommodate a turning WB-50 semi-truck (41.1-foot
minimum turning radius). The minimum roadway width provided between flowlines is 23 feet, which is 9 feet
less than the 32 feet required by the Denver Standard 2.0. It is anticipated that final design will update the
proposed layout to the 32 feet minimum or apply for a design variance.
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Figure 5 – East Option 1

East Option 2 (Turquoise)
The East Option 2 ramp (Figure 6) is laid out in a triangular configuration within City and BN ROW at the
northwest corner of Jewell Avenue and Cherokee Street. It is a two-level winding ramp structure that includes
three turns at a 10-foot radius. Similar to Option 1, Option 2 utilizes the maximum ADA allowable slope of
8.33% and includes landing zones at all of the curves with additional landings as needed to meet ADA criteria.
The distance between levels is approximately 17.7 feet from the top of walking surface to the top of walking
surface. Additionally, the lowest portion of the ramp structure near the corner of Jewell Avenue and Cherokee
Street provides a minimum clear distance of approximately 18 feet to allow low-clearance maintenance
vehicles access to the center of the ramp structure.
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Figure 6 – East
Option 2
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West Option 1 (Pink)
The West Option 1 ramp (Figure 7) is laid out in a circular configuration within CDOT ROW located at the
southwest corner of Jewell Avenue and S. Santa Fe Drive. It is a two-level winding ramp structure that includes
four turns each at a 40-foot radius. This option utilizes a more gradual 5% maximum slope, incorporating
landing zones at only the northern curve. Intermediate landings are not needed because the slope does not
exceed 5%. The distance between levels is approximately 13.7 feet from the top of walking surface to the top
of walking surface. Additionally, the lowest portion of the ramp structure facing Jewell Avenue provides a
minimum clear distance of approximately 18 feet to allow low-clearance maintenance vehicles access to the
center of the ramp structure.
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Figure 7 – West Option 1

West Option 2 (Turquoise)
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The West Option 2 ramp (Figure 8) is a linear ramp that is located within City ROW on the north side of Jewell
Avenue between S. Santa Fe Drive and Fox Street. The ramp concept design was laid out to avoid impacting
the mature trees along the south edge of Overland Park Golf Course. This option utilizes a more gradual 5%
maximum slope, incorporating landing zones at 200-foot intervals. Intermediate landings are not needed
because the slope does not exceed 5%. This is a single-level structure that can be directly accessed from Jewell
Avenue by maintenance vehicles. The geometric layout of this option prohibits direct access and tie-in with
the proposed multiuse path along S. Santa Fe Drive (described in more detail under West Option 3).

Figure 8 – West Option 2

West Option 3 (Red)
The West Option 3 ramp (Figure 9) is laid out in a circular configuration within the City’s Overland Park Golf
Course ROW near the northwest corner of S. Santa Fe Drive and Jewell Avenue. The concept design was laid
out to complement another City project (Iowa Underpass Bicycle/Pedestrian Improvements) that includes
construction of a multiuse path through the golf course and parallel to S. Santa Fe Drive. Additionally, the
ramp structure was oriented to minimize impacts to mature trees within the golf course. This concept is a
two-level structure that includes four turns at a 26-foot radius and three turns at an 11-foot radius. In order to
optimize the ramp layout, the maximum ADA allowable ramp slope of 8.33% is used and landing zones are
included at each curve. The vertical distance between levels is approximately 11.3 feet, measured from the
top of walking surface to the top of walking surface. A clear vertical distance of 10 feet is required for bicycle
users, allowing a 1.3-foot structure depth for the West Option 3 ramp structure. Additionally, the lowest
portion of the ramp structure near provides a minimum clear distance of approximately 9 feet to allow lowclearance maintenance vehicles access to the center of the ramp structure.
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Figure 9 – West
Option 3

V Bridge Concepts
The Jewell Avenue Pedestrian Bridge Configuration Memorandum explores site conditions, design criteria,
and structure considerations that impact feasible design concepts for the bridge and ramp structures. This
memo can be found in Appendix C of this report. To minimize interference with roadway, railroad, and light
rail features at the overcrossing site, two bridge layout alternatives were considered: 1) a single span
between approach ramps and, 2) a two-span arrangement that includes a pier support between S. Santa
Fe Drive and the railroad tracks.
1. Single Span Option - The minimum span between the proposed ramp concepts is approximately 345
feet. This is a relatively long span for a pedestrian bridge and will likely require more advanced design
for the superstructure elements. Comparable pedestrian bridges in Denver include a 309-foot
prefabricated steel truss and structural arch combination (Colorado Center Pedestrian Bridge) and a
325-foot space frame truss arch supporting a suspended deck (Highland Pedestrian Bridge).
2. Two Span Option - Placing a pier support between S. Santa Fe Drive and the railroad tracks will reduce
the maximum overcrossing superstructure span length to approximately 175 feet. The two-span
configuration allows for more economical structure types and potentially fewer impacts to the traveling
public during construction. However, introducing a pier between the roadway and rail ROW may result
in temporary impacts to traffic during construction and potentially longer-term constraints on roadway
and rail operations. Safety mitigations for the pier will be further explored during the final design
phase.
Concrete, steel, and prefabricated superstructure types are analyzed in more depth in the bridge
configuration memo. Because the superstructure will be built over existing roadway, railroad, and light rail
features, constructing prefabricated superstructure elements with minimal impacts to the traveling public
will be a critical consideration during selection of a superstructure type for final design.
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Figure 10 – Conceptual Bridge Layouts
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VI. Consideration of Ramp Concepts
This project identifies issues and constraints that relate to the feasibility of constructing a bicycle/pedestrian
bridge at the Jewell Avenue alignment. These items were considered when reviewing ramp concepts for
feasibility as shown in the table below (Table 3). A green circle indicates the objective is addressed, while a
yellow circle indicates that the concept generally satisfies the issue or constraint and to review in design for
possible refinements.
Table 3 - Consideration of Landing Options
Eastside of Santa Fe Drive/ Rail
Westside of Santa Fe Drive/Rail Lines
Location
Lines
Options
1
2
1
2
3
Northwest Northwest corner Landing on
Landing
Landing north of
corner of
of Jewell and
Southside of East/West on the Jewell, west of
Jewell and
Cherokee, in
Jewell in
Northside of
Santa Fe Dr.
Description Cherokee, in Denver and RR
CDOT ROW
Jewell within within Overland
Denver ROW
ROW
Street ROW
Golf Course

Issues and Constraints
Meets the overall goals and objectives
from existing plans and Elevate Denver
1 Bond Program
Meets railroad design and clearance
2 requirements
Meets Denver and CDOT design and
3 clearance requirements
4 Complies with ADA requirements
Project does not conflict with major
5 utilities
Concept level cost estimate within
Elevate Denver Bond Program budget 6 $13.1 million
7 Promotes bike/ped connectivity
8 Provides a safe crossing
Minimizes right of way impacts (CDOT,
9 RTD, railroad, parks)
10 Minimizes environmental impacts
11 Provides a visually appealing structure
12 Maintenance needs
13 Constructability

Objective is satisfied

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Objective is addressed – review in design for possible refinements

Design concepts developed for this project will address issues and constraints to varying degrees. Considering
issue/constraint #7, Option 3 on the west side scores higher than the rest because of the existing sidewalks
(and future sidewalk upgrade project) along S. Santa Fe Drive; Option 1 and 2 on the east side receive a green
rating because of the connecting east/west sidewalks on the north side Jewell Avenue. Reviewing
issue/constraint #9, Option 1 on the east side scores higher than the others for impact to ROW since it is
planned to utilize existing City ROW. Examining the options for constructability (issue/constraint #13), the
west side options will be easier to construct than those on the east side due to a less constrained work area.
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VIII. Concept for Feasible Alternative
Based on the existing conditions, features of the developed concepts, and discussions with City staff, the
concept identified as the preferred feasible alternative is: Option 3 on the west side, a single span bridge, and
Option 1 on the east side. Conceptual design plans for this alternative are provided Appendix B - Conceptual
Design Plans for Feasible Alternative. Additionally, the conceptual cost estimate is just over $10 million and is
included in Appendix C, Preliminary Bridge Geometric Configuration Memorandum.

Highlights of the Feasible Alternative
East Ramp Structure
• Number of turns from ground level to the bridge: 2 full revolutions (8 turns total)
• Vertical distance between ramp levels (top of deck to top of deck): 11 feet (allows for a 1-foot
structure depth and 10 feet vertical clearance on the ramp)
• Vertical distance to top of ramp (from bottom of ramp): 26.6 feet
• Grade within the ramp landings: 1.5%
• Similar pedestrian ramp structures within Denver: There will be a similar ramp structure for the 47th
Avenue & York Street pedestrian bridge. An ADA ramp with a much larger footprint currently exists at
the Highlands Bridge over I-25, north of the 15th Street Bridge.
• Ramp width: 12-foot walkway, 14-foot structure width
Bridge
•
•
•
•
•

Bridge length: 345 feet
Bridge width: 12-foot walkway, 14-foot structure width
Vertical distance above existing ground (east end of bridge): 28.2 feet
Vertical distance above existing ground (west end of bridge): 23.6 feet
Similar pedestrian bridges within Denver: Colorado Center Pedestrian Bridge over I-25, north of Evans
Ave.; Highland Bridge over I-25

West Landing
• Number of turns from ground level to the bridge: almost 2 full revolutions (7 turns total)
• Vertical distance between ramp levels (top of deck to top of deck): 11.3 feet (allows for a 1.3-foot
structure depth and 10 feet vertical clearance on the ramp)
• Vertical distance to top of ramp (from bottom of ramp): 23 feet
• Grade within the ramp landings: 1.5%
• Similar pedestrian ramp structures within Denver: There will be a similar ramp structure for the 47th
Avenue & York Street pedestrian bridge. An ADA ramp with a much larger footprint currently exists at
the Highlands Bridge over I-25, north of the 15th Street Bridge.
• Ramp width: 12-foot walkway, 14-foot structure width
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Appendix A – Site Photos
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Appendix B – Conceptual Design Plans for Feasible Alternative
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Appendix C - Preliminary Bridge Geometric Configuration
Memorandum & Conceptual Level Cost Estimate
JEWELL AVE. PEDESTRIAN BRIDGE CONFIGURATION MEMO
This memo evaluates structural considerations and requirements for a proposed pedestrian
overcrossing along the Jewell Avenue alignment over S. Santa Fe Drive and the adjacent
Consolidated Mainline (CML) railroad and RTD light rail tracks. It is intended to support a feasible
alternative for the future Jewell Avenue pedestrian bridge crossing. Included is a discussion of
conceptual layout alternatives, evaluation of feasible structure types and materials, a feasible bridge
concept, and a conceptual cost estimate.

Site Details
This section provides an overview of existing conditions that could impact the development of
structure concepts and evaluation of a feasible alternative. Information related to other existing site
conditions can be found in the Jewell Avenue Pedestrian Bridge Conceptual Alignment and
Constraints Design Analysis report.
Geotechnical information. A geotechnical investigation at the structure location has not been
conducted. However, historical geotechnical information for the RTD Southwest Light Rail Iowa
Flyover bridge, located about 750 ft south of the overcrossing site, can be reviewed for general
applicability. The geotechnical investigation for that project found that competent bedrock is
located about 7-12 ft below existing grade and that groundwater is present at bedrock. Two
foundation types were considered for the flyover bridge substructure – driven piles and drilled
caissons – both of which are reliable concepts with excellent capacity for foundations. The overall
topography and setting of the area strongly suggest that similar geotechnical recommendations
are applicable to an overcrossing at this site. Mat foundations supported on driven piles were
chosen for the feasible alternative because drilled caissons could present issues with
contaminated groundwater at the site.
Overcrossing length. At this conceptual level of design, the shortest length for an overcrossing
superstructure (not including approach ramps) is estimated to be approximately 345 ft, measured
roughly parallel to Jewell Avenue and over S. Santa Fe Drive. Longer lengths for an overcrossing
alignment will occur if the alignment is curved or kinked from the straight line, or if the
superstructure landings are placed beyond the minimum landing points. The site for a proposed
overcrossing is generally flat, so that approach ramps to a superstructure will have to make up a
significant difference in the elevation of the walkway on superstructure and the walkway adjacent
to the overcrossing. Lengths for the overcrossing approach ramps are variable, highly dependent
on the height of the superstructure at its east and west ends, locations for the approach
structures, ramp types and grades, and aesthetic considerations.

Structural Design Criteria
Numerous design criteria are applicable to the development of an overcrossing within the study area.
Each critical agency stakeholder has its own criteria, although most defer to the general
recommendations for design as found in AASHTO publications. CDOT’s 2017 Bridge Design Manual
includes a section for design of pedestrian structures and it cites AASHTO’s LRFD Guide
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Specifications for the Design of Pedestrian Bridges as the applicable standard. RTD’s 2014 Light
Rail Design Criteria directs that ‘pedestrian bridges shall be designed in accordance with the AASHTO
LRFD Guide Specifications for the Design of Pedestrian Bridges and the CDOT Bridge Design
Manual.’ The Union Pacific Railroad / BNSF Railway’s 2016 Guidelines for Railroad Grade
Separation Projects notes that structures over railroad track shall be designed in compliance with
requirements found in American Railway Engineering and Maintenance-of-Way Association (AREMA)
and any applicable codes and specifications, which then include CDOT, RTD, and AASHTO design
guidelines.

Structural Design Considerations
Design considerations for alternative pedestrian overcrossing structures at the study site include
multiple technical and nontechnical considerations:
Construction Cost. Overall project costs (including design, management, and construction) are
constrained by the $13 million budget identified in the GO Bond program.
Impacts to the traveling public. Design alternatives should be developed to minimize potential
impacts during construction (detours and obstructions) and during routine maintenance
activities (temporary rail stoppages). Transportation modes within the project site include
vehicular, pedestrian, bicyclist, freight rail, and light rail.
Serviceability requirements. Structural design for the overcrossing should address the immediate
and long-term effects of foundation settlement and structure deflection on the durability and
functionality of the components and their effects on each other.
Resistance to vibration. Pedestrian structures can be vulnerable to unacceptable levels of
vibration that are caused by people walking or running on them. Design of the structures must
consider appropriate combinations of structure stiffness, damping elements, and mass to ensure
that the fundamental frequency of bridge response is over 3Hz; if the structure can’t meet this
limit, special stiffening devices can be used to reduce vibration problems.
Allowable deflection (superstructure). Some deflection of the in-place superstructure is not
unexpected but will reduce the available vertical clearance that was achieved in construction.
Allowable deflections are limited by the following criteria:
•
•
•
•

CDOT’s Bridge Design Manual and RTD’s Light Rail Design Criteria defer criteria for allowable
deflection to AASHTO guidelines.
AASHTO guidelines limit deflection to L/500, where L is the structure span length.
The UPRR/BNSF Guidelines for Railroad Grade Separation Projects does not provide
stipulations for deflection of pedestrian overcrossing structures.
In all cases, design of a pedestrian overcrossing should prescribe that the geometry of a
temporarily or permanently deflected superstructure will still satisfy minimum vertical
clearance requirements to the roadway, light rail, or railroad elements below the structure.

Vertical clearance. Minimum vertical clearances are required for the following three travel
modes:
•

Per the CDOT Bridge Design Manual, for pedestrian structures, a minimum vertical clearance
of 17’-6” is required from the bottom elements of the superstructure to the top of roadway
pavement below (S. Santa Fe Drive). Minimum vertical clearance under pedestrian structures
30

•

•

is not addressed in AASHTO’s LRFD Guide Specifications for the Design of Pedestrian
Bridges, but is found in AASHTO’s LRFD Bridge Design Specifications, which reiterates the
17’-6” minimum required clearance. Per CDOT, that minimum clearance could be reduced to
14’-6” over low speed collector streets and driveways (Jewell Avenue and Cherokee Street) if
the overcrossing approaches go over such features.
RTD’s Light Rail Design Criteria describes a minimum 16’-6” vertical clearance envelope
from top of rail to underside of structure for light rail vehicles, and notes that a vertical
clearance less than 20’-6” will require joint design of the structure and the overhead contact
system for the rail,
The UPRR/BNSF Guidelines for Railroad Grade Separation Projects indicates that minimum
vertical clearance is 23’-6” from top of existing or future rail to underside of structure. The
UPRR/BNSF guidelines allow a reduced clearance of 21’-6” for temporary construction
clearance, which can be reduced further after special review and approval of the Railroad.

Horizontal clearance. In general, pier and abutment substructures for pedestrian overcrossings
can be located relatively close to roadway and rail amenities, but special design may be required
to ensure that the overcrossing and the amenity being crossed is protected from adverse effects
of impact or other influences.
•

•

•

In compliance with AASHTO’s A Policy on Geometric Design of Highways and Streets, CDOT’s
Bridge Design Manual requires unprotected new bridge substructures to be located a
minimum of 30’-0” clear distance from roadway travel lanes. If protection devices, such as
guardrail or barrier are provided, the clearance can be reduced to 3’-0”. Protection, like
guardrail or roadway barrier between the adjacent roadway and overcrossing substructure
elements, will likely be necessary at both abutments and at the center pier (if a two-span
configuration is preferred). Approach ramp elements and stairs near roadways will also
require protection.
RTD’s Light Rail Design Criteria requires a minimum horizontal clearance of 6’-2” from
centerline of track to provide adequate room for rail maintenance-of-way equipment. It notes
that crash protection for bridge piers or abutments or overhead structures shall comply with
AREMA, CDOT, AASHTO, and BNSF/UPRR guidelines as applicable, even when the track
being crossed already includes guardrails, restraining rails, or direct fixation plinths.
The UPRR/BNSF Guidelines for Railroad Grade Separation Projects allows a temporary
horizontal construction clearance of 15’-0”, measured from the centerline of the nearest
track, to all physical obstructions. Importantly, it also requires that any pier or abutment
within 25’-0” measured perpendicular to the nearest existing or future track be provided with
special protection; for example, a pier protection wall shall be designed to resist impact and
redirect railroad equipment in case of derailment. A standard pier protection wall is at least 6
ft above top of adjacent rail, 2’-6” thick, and 12’-0” long parallel to the adjacent track. A pier
protection wall will likely be necessary for the east abutments and at the center pier (if a twospan is preferred).

Safety. Overcrossing structures are required to include protection for pedestrians, bicyclists,
roadway users, and track users. In addition to fencing and handrail to protect pedestrian and
bicyclist users on the bridge and ramps, the following protection is required:
•

Fence protection is required on both sides of the overcrossing superstructure that crosses
the railroad right-of-way. As noted in the UPRR/BNSF Guidelines, fencing “shall be designed
to prevent climbing and provide positive means to protecting the Railroad facility and the
safety of Railroad employees below from objects being thrown or falling off the structure.”
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•

Similarly, RTD requires “protective screening” and fencing to physically separate the light rail
catenary wires below the overcrossing from reach and to protect light rail vehicles from
objects that may be dropped or thrown from the overcrossing. Design of the screening and
fencing should be compatible with adjacent architecture and landscape fencing and shall be
grounded.

Seismic vulnerability. The overcrossing site is within the US Seismic Zone 1. Per AASHTO design
guidelines, minimum connection requirements apply, such as at the connections between the
superstructure and its supports.
Constructability. Minimizing impacts to the traveling public is a key consideration when
evaluating structure types for the overcrossing. Temporary maintenance of traffic with detours
during construction is typical for construction projects near roadways; a preferred traffic plan will
ensure that traffic throughput will be maintained, and pedestrians/bicyclists will not be
significantly impacted. Additionally, railroad and light rail requirements strongly discourage any
impact to their rail operations and will not allow permanent impacts within their right-of-way.
Construction of the overcrossing approach ramps is less constrained because of the potential
space that’s available for them and because their details for shorter and simpler spans and for
lower capacity substructures can be less challenging to construct.
Maintenance and Durability. Bridge structures that are designed to meet AASHTO guidelines for
Load and Resistance Factor Design (LRFD) and are constructed according to a properly detailed
plan are considered to have a minimum 75-year lifespan (assuming routine typical maintenance
activities are conducted throughout the life of the structure). Structures with durable concrete
and epoxy-coated reinforcing are proven to be highly durable and relatively maintenance-free.
For steel structure components, resistance to weather and corrosion can be enhanced by using
galvanized or weathering steel for crucial components in the design plans. Compared to the
overall cost for the overcrossing, these enhanced material properties represent a relatively lowcost way to increase the longevity of the bridge and approach components. Maintenance of the
overcrossing superstructure and approach ramps should include regular documented
inspections, timely repair of damage to steel coatings or concrete surfaces, as-needed cleaning,
and avoidance of overload conditions.

Structure Type Considerations
Superstructure. The type of superstructure that is feasible for the overcrossing will largely be
driven by the length of the span(s). For this design analysis, conceptual alternatives were
developed to achieve the shortest distances possible, and with minimal skew.
•

•

Typical section. Consistent with the overcrossing concept in the 2012 “Evans Station Bicycle
and Pedestrian Connectivity Analysis,” the Denver GO Bond project description includes “a
12-ft wide (21,600 SF) bicycle and pedestrian bridge with ramp landings that spans Santa Fe
Drive and the Southwest LRT/CML.” Preliminary concepts included with this study assume
that the trail width on the bridge and ramps is 12 ft clear between railings and any
supporting structure elements.
Superstructure span layout alternatives. To minimize interference with existing roadway,
railroad, and light rail facilities at the site, two basic superstructure layout alternatives were
considered: a single span between approach ramps and a two-span arrangement that
includes a pier support between S. Santa Fe Dr. and the railroad tracks.
o Single span superstructure. The minimum length of superstructure between
conceptual approach ramp locations is approximately 345 ft. Most pedestrian
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•

bridges in the Denver area utilize a prefabricated steel through-truss superstructure
for economy, and a span of this length will require robust supporting elements to
withstand loads and control deflection. A recent example is the Colorado Center
pedestrian bridge (construction completed in 2015). This bridge spans approximately
309 ft and comprises a steel arch and prefabricated truss superstructure. A span of
this length can be expected to increase/decrease in length as a result of
temperature changes by about 4-5 inches, which will require special details to
address the span’s thermal response. Also, a span of this length will be susceptible
to significant lateral wind loads that will have to be considered during design of the
superstructure and the substructure.
o Two-span superstructure. Placing a pier support between S. Santa Fe Dr. and the
railroad tracks will reduce the two separate span lengths to about 175 ft each. This
allows the use of more economical superstructure types, distributes vertical loads to
an additional substructure element (center pier), and minimizes loading due to
thermal movement and wind forces.
Superstructure type alternatives. The applicable types of superstructure for the overcrossing
are driven in part by span lengths and can be categorized into three types: concrete, steel,
and prefabricated superstructure elements. Because the superstructure will be built over
existing roadway, railroad, and light rail features, the use of prefabricated, ‘off-the-shelf’
structure elements and accelerated bridge construction (ABC) methods are desirable to
minimize impacts to the traveling public.
o Concrete. The use of concrete for bridge superstructures is ubiquitous in Colorado
and in the Denver area. Its cost relative to steel is a major consideration, and it has a
long history of workability and durability for bridges. Main load-carrying components
can be cast-in-place or precast.
▪ Cast-in-place components require extensive temporary formwork and phased
construction. This type of construction won’t be acceptable to the active
railroad or light rail lines without extensive falsework/formwork and bridge
construction documents prepared by the overcrossing designer that: ensure
rail operations will not be interrupted during and after construction; comply
with all rail design guidelines; assume responsibility for obtaining all pertinent
permits; take complete liability for damages to rail property during and after
construction; and take full responsibility for maintenance and serviceability.
▪ Precast concrete members for an overcrossing superstructure could consist
of combined girder and deck members that can be assembled on site for a
complete superstructure. However, depending on the final span
configuration, the precast elements may have to be spliced together due to
transport length limitations. While feasible, this type of nonstandard
construction would still require extensive falsework/formwork on site, subject
to railroad review and approval, and the structural design is much more
complicated than conventional construction without spliced girders.
▪ The limitation of concrete as a material for the probable span lengths of the
overcrossing superstructure is that the lengths are well outside of
conventional concrete design and construction. Especially for a single-span
superstructure layout, much more complex design and construction are
warranted for sophisticated design components, such those needed for
cable-stayed or spliced segmental bridge configurations. Also, the weight of
the concrete components would require very large cranes and/or
intermediate temporary supports that will drive high construction costs.
o Steel. Main load-carrying components can be made of different types of steel
components:
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Standard wide flange or bolted plate girders are the most familiar beam types
for bridge use. However, they would be subject to the same general length
limitations that are described for possible precast girder components, and
spliced girders would have similar constructability issues. Even if steel girders
were topped with precast walkway deck panels, construction would require
undesirable work over rail and roadway traffic to complete the
superstructure.
▪ Steel can be used to fabricate through-girder or through-truss
superstructures. In this configuration, relatively large (tall) steel girders or
trusses are used to carry a deck that’s mounted between them, thereby
reducing the depth from top-of-deck to bottom-of-girder. Many familiar
prefabricated, ‘off-the-shelf’ pedestrian bridges are made this way, and
depending on the span length, these can be almost completely assembled off
site, transported to the bridge site, spliced together if needed, set on in-place
substructure elements with a minimum of interference to adjacent
infrastructure, and put into service with a minimum of additional finish work.
Prefabricated elements.
▪ An overcrossing superstructure made of prefabricated steel spans may be
the most practical and economic solution for the overcrossing superstructure
span(s). Most vendors for prefabricated pedestrian bridges can design spans
up to about 400 ft in-house. A bridge of this length would likely be fabricated
in transportable (up to about 75 ft because of weight), equal-length sections,
and then spliced together during erection on site. For a two-span
overcrossing configuration, each span would probably be made into two or
three nearly equal length pieces, and each span would be spliced in the field,
before the two final spans are individually lifted into place on end abutments
and a center pier.
▪ Depending on the final configuration and span length, the single-span option
may require additional elements, such as an arch, to withstand applied loads
and minimize deflections.
▪ Steel through-truss bridges can be designed and erected for the lengths of
the single-span and two-span overcrossing concepts, without significant
interference to roadway and railway operations. Impacts to road and rail
operations may be limited to brief closures while the site-assembled
superstructure components are lifted into place, and placement of bridge
finish elements (concrete deck, protective fencing) can be done incrementally
while road and rail traffic occurs under the superstructure.
▪

o

Substructure. Regardless of the foundation type, the overcrossing substructure can be made of
simple and cost-effective concrete piers and abutments.
•

Substructure alternatives.
o If a two-span alternative is considered, a supporting pier can be located in the
available space between the NB lanes of S. Santa Fe Dr. and the adjacent rail lines.
The available space is severely limited, but sufficient for an anticipated 5-6-ft circular
pier diameter. Traffic handling techniques during construction can divert traffic away
from the construction zone to provide room for excavating, driving support piles, and
forming/pouring a mat foundation and column. While a cost-effective circular pier is
simplest to design and build, an angular pier section (square, rectangular,
multifaceted) may be also be used. The pier would require protection with a roadway
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o

o

barrier on its west face and protection with a railway-mandated pier protection wall
on its east face.
If a single-span alternative is chosen, only abutments are needed for the end
supports of the superstructure. In keeping with current design practice for abutments
supporting long spans with significant thermal expansion/contraction potential, tall
wall-type abutments with a footing founded on driven piles may be most suitable.
This type of abutment can be readily integrated with the approach ramp structures
for the superstructure. Compared to abutments for a two-span alternative,
abutments for a single span configuration will have to be more robust to counter the
expected vertical and lateral loading
The City has confirmed that the overcrossing site is within the Denver Radium Site, a
large Superfund area subject to intense clean-up activity before the land can be
developed, because of persistent groundwater contamination from former industrial
properties. Since disturbance of that groundwater must be avoided, foundation
support of abutment and pier structures should be made with mat slabs on driven
piles.

Approach ramps. Concepts for the overcrossing approaches differ significantly in their possible
locations and layouts. A primary challenge with pedestrian bridge ramp structures is that there is
typically limited available space or right-of-way at the landings. Further complicating this
condition at the overcrossing is the vertical clearance requirement over railroad tracks (23’-6”).
•

•

•

•

•

Structure Layout. The general layout of the approach ramps can reflect straight, zigzag, or
curved and sloped ramps, primarily driven by the available space or right-of-way at each
landing. At the east landing, available right-of-way is very limited. While there is more space
to work with at possible west landing locations, concept designs were developed to minimize
overall approach footprint and impact.
Design Criteria. Approach ramp lengths are driven by maximum walkway slopes allowed
under guidelines in the Americans with Disabilities Act (ADA). Current guidelines require the
running slope of a walkway to be 1:12 or less (5 degrees of incline), so that each foot or
ramp rise requires at least 12 ft of ramp length. For a ramp with this slope, landing areas
should be provided at least every 30 ft along the length and the maximum allowable rise
between ramps is 30 inches. Landing areas may have a 1:48 cross slope and a length equal
to the ramp width. If approach ramps include a stacked configuration, a minimum vertical
clearance of at least 10 ft between stacked elements should be maintained; this dimension
accommodates ramp use by light-duty maintenance or emergency vehicles.
Structure Configuration. Cost-effective ramp construction generally includes ramp-on-fill
(embankment or wall-supported) until the ramp elevation is about 10-12 ft above grade, at
which point the configuration changes to ramp-on-structure until it reaches the overcrossing
superstructure elevation. This approach minimizes the foundation requirements for the
approach ramp structure.
Walkway Materials. As a durable and strong concrete element, the 12-ft ramp width is
readily constructible in most approach ramp designs, including approach ramps on structure
where pier-to-pier distances are well within the capacity of standard steel and/or concrete
main load-carrying elements. Other material may be possible for the walkway, but none is
more cost-effective than concrete for design, construction, durability, and longevity.
Stairs. Not all overcrossing users will want to use the approach ramp as their primary route.
Stair structures should be included to provide a faster and more direct connection.
Discussion of the layout and configuration of stair structures is outside of the scope of this
memo but should be included during the final design phase of this project.
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Overcrossing Structure Type Recommendation
The primary difference between the overcrossing concepts discussed in this memo is the
superstructure type. Because S. Santa Fe Drive is a critical commuter thoroughfare, and the freight
rail and light rail lines strictly limit temporary or permanent impacts to their right-of-way and
operations, the superstructure type that spans the roadway and the rail lines must be one that can
be largely fabricated off-site and erected with minimal interference to roadway and rail operations.
The proposed horizontal layout of the overcrossing (between the East Option 1 and West Option 3
ramps) suggests that two basic span configurations can be considered for the site:
•

•

A single-span arrangement with a span length of approximately 345 ft. Supporting abutments
can be located near Jewell Avenue and Cherokee Street, out of the railroad right-of-way on
the east side; and in the northwest quadrant of the S. Santa Fe Drive/Jewell Avenue
intersection, within the limits of the City’s Overland Park Golf Course.
A two-span superstructure of about the same total length, with supporting abutments at the
same locations for a single span alternative but with a supporting pier between NB S. Santa
Fe Drive and the west side of the rail right-of-way. The east and west spans would both be
approximately 175 ft in length.

A superstructure whose major structural elements are made with prefabricated steel components is
recommended. While a two-span configuration will be more cost-effective and less complicated to
construct, a single-span alternative is advanced for this design analysis. The conceptual cost
estimate for this option will be applicable if construction of a center pier is not approved by either
CDOT or the railroad. Additionally, the conceptual cost estimate will capture the upper end of
anticipated costs for the structure.
Wall-type abutment supports are recommended at the superstructure ends. This type is a
conventional design, can be built readily, and is compatible with any conventional structure type
that’s chosen for the approaches. The abutments should be supported by mat foundations on driven
piles, to avoid groundwater issues.
As discussed above, the overcrossing approaches can be ramp-on-wall, ramp on structure, or a
combination of the two. Some consideration should be given to placements of the accompanying
staircases, so they can be integrated with the approach ramp locations and structure types. Like the
approach ramps, the staircases can also be supported in different ways, although foundations that
avoid groundwater disturbance are recommended.
Concept drawings for the bridge and ramp structures can be found in Appendix A of the Jewell
Avenue Pedestrian Bridge Conceptual Alignment and Constraints Design Analysis report.

Conceptual Structure Cost Estimate
Quantities, material costs, and construction-related costs.
•

General. Construction quantities for the overcrossing are estimated from concept designs
for its major components of superstructure and substructure. Some components, like the
approach ramps and stairs, are estimated based on ROM square foot costs for a basic width
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•
•
•
•
•

•

•

•

and assumed total lengths, because their horizontal and vertical layouts and structural
configurations have not been defined.
Unit costs. Unit costs for construction items are based on 2017 and 2018 unit costs as
documented in CDOT’s Cost Data Books, for construction projects that are roughly of similar
types and within the Denver area.
Allowances. No special cost or construction allowances are assumed for any special
aesthetic or architectural treatment of the overcrossing superstructure, substructure
elements, or approach ramps, including stairways.
Construction cost increases. It should be recognized that costs for basic construction
materials and for construction labor have risen significantly in recent years and that
escalation is expected to continue.
Right-of-way costs. Construction estimates in this memo do not include any costs for
acquisition of right-of-way or easements.
Superstructure. Costs for the overcrossing superstructure units are derived from recent
(2018) estimates by local vendors of prefabricated steel though truss pedestrian bridge
structures. Their estimates are increased to reflect the additional detailing and
appurtenances that will be needed for the required protective fencing on the superstructure
over the rail lines and for a modest roof covering to shelter the superstructure from the
elements. The fencing and roofing are assumed to be extended to the entire superstructure
length, to provide similar protection over the roadway lanes and aesthetic continuity for the
superstructure. A 12-ft wide,6-inch thick concrete sidewalk is included as the bridge deck;
this is common for steel through-truss pedestrian bridges that must accommodate light
vehicle loading.
Substructure. The substructure elements that support the bridge portion of the overcrossing
are assumed to include abutments at the east and west ends of the overcrossing. The
abutments’ foundations are assumed to include driven piles, a concrete mat footing atop the
piles, and wall-type abutment stems, with nominal length wingwalls.
Approach ramps. As noted, no structure type has been determined for the approach ramps.
A simple $$/SF has been used to derive a ROM cost for the ramps, based on a prescribed
12-ft minimum ramp width and the probable ramp lengths. The unit cost is based on
experience with approach structures and their possible components.
Stairs. No layout or structure type has been determined for the staircases at the
superstructure ends. A $$/SF has been used to derive a ROM cost for the stairs, based on
an assumed 12-ft minimum width and staircase lengths that comply with code requirements.
The unit cost is based on experience with concrete stair structures and their possible
components.

A summary of estimated construction costs for a single span, steel through truss, pedestrian
overcrossing structure is provided below.
SUMMARY OF ESTIMATED COSTS FOR SANTA FE / JEWELL PEDESTRIAN OVERCROSSING
(2018 $$)
Superstructure
Abutments
Approach ramps
Stairs
Construction subtotal

$ 1,554,600
472,350
2,929,500
192,200
$ 5,148,050
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Support facilities (lighting,
landscaping, etc.)
Professional services
Construction mobilization
Contingency
Total (2018 build)
Inflation (3%/year, for two years)
Total (2020 build)

5%
35%
10%
35%

257,402
1,801,817
514,805
1,801,817
$ 9,523,892
580,005
$ 10,103.897

The estimated cost summary includes add-on costs for several associated elements of the total
overcrossing project.
•
•

•
•
•

The costs for support facilities is estimated as a percentage of the construction cost. These
costs are expected to provide project elements like appropriate lighting, electrical service,
landscaping, and signage.
Professional services include services like preliminary and final civil and structural
engineering design of the overcrossing, surveying, ROW investigation, utility identification
and possible relocations, inspection services, PM/CM during construction, and legal and
insurance costs through design and construction. These are also taken to be a percentage of
the total construction cost, based on experience with similar projects and on the known
demands of the project.
As a percentage of total construction cost, the cost for construction mobilization includes
Contractor costs to organize and provide labor and equipment for the project. The
percentage is typical for mobilization within the City limits at a relatively accessible site.
A contingency cost is applicable at this concept level of design; it may be adjusted when
future, refined cost estimates are derived for more developed locations and configurations of
the approach ramps and stairs for the overcrossing.
The general inflation rates for 2017 and 2018 were about 2.1% and 2.4% respectively. A
relatively higher rate of 3% per year can be applied to the cost estimate for a build-out in
2018 to derive the cost estimate for construction in 2020.

As Denver moves forward with design of the proposed overcrossing under GO Bond funding, the City
should discuss with CDOT and the CML users whether a pier location for a two-span overcrossing
configuration is warranted. Although a fee will be assessed for infringement on RR ROW, the overall
cost for two-span alternative configuration will likely be less than the cost for a single span
alternative.
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