2018

CIRCLE DRIVE
BRIDGES:
ALTERNATIVES
COMPARISON AND
RECOMMENDATION
REPORT

Executive Summary
Built in 1963, these four bridges consist of two sets of twin structures located on
Circle Drive approximately one mile east of the I-25 interchange. One pair over
Fountain Creek and the other over Las Vegas Street, BNSF Railroad tracks, and
Hancock Expressway.

The objectives of this study were
to develop the best rehabilitation
and replacement solutions that
will last at least 30 years and
meet current design requirements
while incorporating both initial
construction costs as well as longterm operations and maintenance
costs. These two alternatives were
then compared against one another
to determine which solution is the
best long-term investment for the
City of Colorado Springs.

In 2007, an agreement between the Colorado
Department of Transportation (CDOT) and
the City of Colorado Springs (City) transferred
responsibility for these structures to the City.
Since that time, the City has done a remarkable
job using available funding toward repairs to keep
these bridges in service. As they have exceeded
their 50-year service life by five years, they
now require significant repairs, and the time has
come to assess the appropriate path forward –
continued rehabilitation or replacement.
After in-depth analyses and evaluation of
initial capital and overall life-cycle costs, the
bridge replacements alternative proves to be
the recommended alternative. Replacing the
eastbound bridge off-alignment, while providing
for two lanes of traffic each way during
construction, greatly reduced impacts to the
traveling public and user costs. The extensive
degradation of the existing structures requires
significant repairs with overall costs exceeding
those of the complete replacement option while
not fully providing for the desired structural
capacity. Therefore, replacement of all four
bridges is recommended to meet project
objectives.
During the next phase of the project, the team
will further evaluate the span configuration,
roadway typical section and traffic phasing.
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Alternatives Comparison
and Recommendation
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REHABILITATION

MEETS CURRENT
DESIGN LOADS

INITIAL CAPITAL INVESTMENT
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ADEQUATE BICYCLE/
PEDESTRIAN FACILITIES
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FUTURE REGIONAL TRAIL
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DURATION
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Bridge
Rehabilitation
Alternative
Initially, a detailed inspection of the bridges
was completed in order to better evaluate
their condition and appropriately make
rehabilitation recommendations. During these
inspections, it was identified that the bridges
continue to deteriorate at an accelerated rate.
Specifically, the percentage of deck area that
is experiencing significant deterioration on the
bridges over the railroad has nearly doubled
when compared to the 2009 inspection.
Additionally, all of the steel girders and bearings now need to
be painted. Many of the concrete patches to the pier caps are
showing signs of delamination and the scour mitigation installed at
the pier foundations in Fountain Creek are being undermined as
the weathered bedrock continues to degrade.

Figure 1: Typical view of concrete and reinforcing
steel deterioration

Because of the substantial deterioration of
the existing bridges, the rehabilitation option
recommended is quite extensive in order to
last for 30 years. Our study has identified that
the most favorable rehabilitation option is to
replace the superstructures in their entirety and
rehabilitate the substructures. Replacing the

superstructures was more cost effective in both
the near and short term and has the added
benefit of providing enough additional width to
squeeze in a nominal sidewalk for pedestrians
and cyclists.

Although the piers and abutments
will be rehabilitated, there
are several risks inherent in
these repairs:



Recent concrete patching has not been
consistently holding up requiring additional
repairs sooner than anticipated.
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Figure 2: Superstructure Replacement Conceptual
Typical Section with nominal bike/pedestrian facilities.

These elements are not able to be
practically rehabilitated to a state that can
allow for current design loads.

Weathered bedrock below the existing pier
footings in the creek continues to scour and
requires ongoing mitigation to verify safety.

Bridge
Replacement
Alternative
The bridge replacement study evaluated four different roadway alignment options
for the replacement structures and evaluated a total of 27 bridge replacement
alternatives, each with a unique span arrangement and superstructure type. Bridge
span arrangements and superstructure types were selected for simplicity and cost
effectiveness – long-span “signature” structures were therefore not considered.
All of the bridge alternatives
evaluated in the study are relatively
equal in terms of their required
construction techniques and
equipment, long-term durability
and maintenance requirements,
and aesthetics. For this reason,
bridge layout and structure type
alternatives were evaluated primarily
on initial construction costs.

The study concludes that 3-span
prestressed concrete U-54 girder
bridges over Fountain Creek,
and 5-span prestressed concrete
U-54 girder bridge over the BNSF
Railroad are the most cost-effective
replacement solutions. Designed in
accordance with the current version
of the AASHTO LRFD Bridge Design
Manual, the new bridge would be

designed to support current loads
with a 75-year service life with
proper maintenance. Additionally, the
new bridges will be constructed with
ample width to safely accommodate
cyclists and pedestrians.

Figure 3: Replacement Bridge Conceptual Typical Section (Bulb-tee option shown)
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Life-Cycle
Cost Analysis
A life-cycle cost analysis (LCCA) was
performed to capture both the initial costs
as well as the operations and maintenance
costs of the recommended alternatives.
This long-term perspective allows for a
comprehensive comparison between the
rehabilitation and replacement alternatives
for the Circle Drive Bridges.
The analysis assumes a 75-year planning horizon, constant
dollar values (in 2018 dollars) for recurring activities, including
future maintenance, operation and repair, and a discount rate
of four percent.
The LCCA not only considers capital costs, it also examines
the potential social cost that may occur during construction
that impacts the public, such as work zones, detours, and
driving restrictions.

The replacement alternative
will have a 75-year design life,
however, the rehabilitated
structures would need to be
replaced after 30 years. The
cost to replace the rehabilitated
structures after 30 years
is captured in the numbers
presented as “future capital
costs.”
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Initial capital costs for the rehabilitation option are reported as a range to capture some of the variables in pricing this type
of construction. Additionally, the range in user costs for the rehabilitation option reflects the potential increase in user costs
and traffic volumes at the time of the replacements at year 30.
There are two alternatives shown for bridge replacements. The first replaces the bridges in their current locations - allowing
for only one lane of traffic each way during construction. The second replaces the eastbound (EB) bridge south of its current
location (off-alignment) - allowing for two lanes of traffic each way during construction.

Chart 1: Total life-cycle costs, non-discounted 2018$
This chart summarizes the estimated total costs for each of the alternatives.

*
*
*
**

TOTAL $81.4 M
TOTAL $238.1 M
TOTAL $54.1 M
TOTAL $39.1 M

$ MILLIONS OF DOLLARS

Chart 2: Present value of life-cycle costs, 4% discount rate, 2018$
To account for the time value of money, a discount rate of 4% is applied to the total
costs to account for the different timing of the expenditures as shown in Chart 2.

*
**

One lane each way
during construction
Two lanes each way
during construction

*
*
*
**

TOTAL $42.7 M
TOTAL $86.9 M
TOTAL $44.2 M
TOTAL $30.8 M

$ MILLIONS OF DOLLARS

CONCLUSION
The present value analysis indicates that the replacement bridges, and allowing for two lanes of traffic during
construction, is the least expensive option from a life-cycle cost perspective. It also requires the least amount of
financial commitment and minimizes user costs.
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