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1.0 Introduction
SGM completed a planning level design analysis for the future use of the existing bridge
carrying Centennial Parkway over Rifle Creek (F-05-C) in Rifle, Colorado (39o31’44” N,
107o47’23” W, Figure 1-1 and Figure 1-2). The planning level design consisted of two
general alternatives: rehabilitation and widening of the existing structure and replacement of
the existing structure. Both alternatives were considered with and without a parallel
pedestrian crossing of Rifle Creek.
The purpose of this assessment is to provide the City with enough information on the
general concepts, costs, expected lifespan, constructability, and functionality to make an
informed decision on the best use of funds to improve this crossing. The contents of this
report are based on inspection reports provided by the City, SGM’s site visits to this bridge,
City of Rifle and Garfield County GIS data, and our experience with structures of this type.

Figure 1-1 Bridge Vicinity Map (Courtesy of OpenMaps)
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Figure 1-2 Aerial Image of Bridge (Courtesy of Garfield County GIS)
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2.0 Summary of Existing Structure
2.1

Geometry and Rating
In accordance with the latest bridge inspection report, the bridge will be inventoried from
east to west. The East Abutment is Abutment 1 and the West Abutment is Abutment 4. The
South Girder (downstream) is Girder A and the North Girder is Girder E (upstream).
The bridge was constructed in 1954 and is 65 years old. Ownership of the bridge was
transferred to the City in 2015. The structure is 159’-5” long by 34’-0” wide. The bridge has
two approach spans and one main span. The individual span lengths between faces of
abutments or piers are 45’-0”, 59’-0”, and 45’-0” for Spans 1 through 3 respectively. The
abutments and piers all have a 30-degree skew (Figures 2-1 and 2-2 and Photo 2-2).
The deck consists of a 7.25-inch-thick concrete slab with 2.5-inches of asphalt wearing
surface. The deck is assumed to be non-composite with the steel superstructure. The
westbound and eastbound lanes are approximately 11’-10” and 11’-4” wide respectively.
The westbound and eastbound shoulders are approximately 3’-7” and 3’-3” wide
respectively (Photo 2-1). The bridge rails consist of concrete curbs and painted steel
pickets. There are no approach rails.
The superstructure consists of painted steel girders. Until it can be verified, the paint should
be assumed to contain lead. All spans consist of five lines of rolled steel W30x108 girders
with top and bottom flange riveted cover plates near to Piers 2 and 3. The girders are
spaced at 7’-3”, the approach span girders are braced at the half points, and the main span
girders are braced at the quarter points (Figure 2-3). The brace spacing is not exact due to
the skew. Abutments 1 and 4 and Pier 2 have steel movable rocker bearings and Pier 3 has
steel fixed bearings. The substructure consists of concrete abutments at Abutments 1 and 4
with flared wingwalls and concrete pier walls at Piers 2 and 3. Based on the inspection
report, the concrete abutments and pier walls are founded on piles. The piles were not
visible in the field.
Based on the latest load rating completed April 4, 2018 using the Load Factor Rating (LFR)
methodology, the bridge has an inventory rating of 22.7 tons and an operating rating of 38.0
tons. The rating is controlled by the deck; however, the ratings of the exterior girders are
only marginally higher. There is no load restriction on this bridge. See Photos 2-1 and 2-2
for general bridge condition.

Planning Level Design Report

2-1

City of Rifle Bridge F-05-C

November 2019

Figure 2-1 Plan View (Courtesy of Stantec Bridge Inspection Report Dated 9/12/2017)

Figure 2-2 Elevation View (Courtesy of Stantec Bridge Inspection Report Dated 9/12/2017)

Figure 2-3 Typical Section of Bridge
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Photo 2-1 Bridge Deck Looking West (Photo Taken 8/27/2019)

Photo 2-2 Bridge Elevation Looking Southeast (Photo Taken 8/27/2019)
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Evaluation of Inspection Report
Generally, this structure is in fair to poor condition. The National Bridge Inventory (NBI)
condition ratings for the deck, superstructure, and substructure are 5, 5, and 6 respectively
and the sufficiency rating is 54.5 based on the September 12, 2017 bridge inspection
completed by Stantec. These NBI Condition Ratings represent fair condition for those
structure elements. However, a significant number of structural elements have component
condition ratings of 3 or 4 representing poor to severe condition. These structural elements
include the concrete deck, steel girders, concrete abutments, concrete pile caps, expansion
joints, movable bearings, and bridge railings.
Bridges are typically expected to have a service life of 50 to 75 years and this bridge is 65
years old. The rehabilitation alternatives proposed in this report will extend the life of the
bridge, but replacement should still be programmed in the future due to its age. Based on a
review of the latest inspection report and our site visit, the following defects were observed
in this structure:
Concrete Deck, Wearing Surface, and Expansion Joints
•
•
•
•
•
•
•
•
•

Map cracking throughout soffit with seepage, efflorescence, and water stains (Photo
2-3).
Scaling and deterioration below the deck joints in the overhangs.
Deck concrete is lifting off the girders at the piers and abutments which is causing
delamination, cracking, and spalling along edges of the top flanges of the girders
(Photo 2-4).
Areas of delamination, cracking, and spalling with exposed rebar at rail post anchors
in overhangs (Photo 2-5).
Transverse cracks in asphalt wearing surface above piers and abutments (Photo 26).
All deck construction joints are leaking.
No bridge object markers at the four corners.
Sliding plate joint at Abutment 1 is covered with an asphalt patch over the entire
length which is cracking and breaking up. Joint is filled with cracked asphalt which is
restricting movement (Photo 2-7).
Asphalt patch above Abutment 4 is cracking and breaking up (Photo 2-6).
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Photo 2-3 General Condition of Deck Soffit (Photo Taken 8/27/2019)

Photo 2-4 Typical Condition of Deck at Interface with Top Flange (Photo Taken 8/27/2019)
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Photo 2-5 Typical Overhang and Rail Post Connection Condition (Photo Taken 8/27/2019)

Photo 2-6 Condition of Abutment 4 Joint and Asphalt Overlay (Photo Taken 8/27/2019)
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Photo 2-7 Abutment 1 Joint Condition (Photo Taken 8/27/2019)
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Bridge Railing and Safety Features
•
•
•
•
•
•

Two pickets missing from the south rail in Span 2.
One post on the south rail and three posts on the north rail are bent at the top and
leaning away from the roadway (Photo 2-8).
Steel paint system has failed and steel is rusting throughout.
No approach rails exist.
Light scaling, spalls, and chips on the tops of the curbs.
Curbs have small spalls with exposed rebar due to insufficient concrete cover.

Photo 2-8 General Condition of Bridge Rails (Photo Taken 8/27/2019)

Superstructure
•
•
•
•
•
•
•

Top flange breaking loose from the deck at abutments and piers (Photo 2-4).
Girder paint system has failed with corrosion throughout and significant section loss
measured at abutments and piers (Photo 2-9).
Pack rust between girder flanges and cover plates with edges of cover plates bent
(Photo 2-10).
Rust has been determined to reduce section capacity and this has been accounted
for in the load rating.
Scattered areas of failed paint and rust on diaphragms concentrated over
substructure units where deck construction joint sealant has failed.
Movable bearings have failed paint, rust, and pack rust throughout which restricts
movement of bearings (Photo 2-11).
Fixed bearing at Pier 3 has failed paint and light corrosion throughout (Photo 2-12).
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Photo 2-9 Typical Paint Condition at Interior Piers (Photo Taken 8/27/2019)

Photo 2-10 Pack Rust Between Girder Flanges and Cover Plates is Bending Edges of Cover
Plates (Photo Taken 8/27/2019)
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Photo 2-11 Typical Rocker Bearing Condition (Photo Taken 8/27/2019)

Photo 2-12 Typical Fixed Bearing Condition (Photo Taken 8/27/2019)
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Substructure
•
•
•
•

•

Abutments have random hairline cracks at south ends and wingwalls have hairline
vertical cracks.
Abutment 1 has a 0.030” wide vertical crack between Girders C and D and the
backwall has hairline diagonal cracking.
Abutment 4 has minor scaling and a 0.125” wide vertical crack under Girder C (Photo
2-13).
Pier 2 footing is exposed for 6 feet at the north end with 24 inches of vertical face
exposed. This was determined to be impacting the element’s strength and
serviceability. Scour depth at this pier has increased from 5 feet to 8 feet below the
original ground line between the 2015 and 2017 inspections with no undermining
observed (Photo 2-14).
All pier walls have random hairline cracks at the south ends.

Photo 2-13 Crack at Abutment 4 Under Girder C (Photo Taken 8/27/2019)
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Photo 2-14 Scour at Nose of Pier 2 (Photo Taken 8/27/2019)

Channel Condition
•
•
•
•
•

Rifle Creek has a soft muddy bottom with cobbles.
Banks are lined with trees and brush with some vertical cutting. Riprap has been
placed at the northwest bank.
Creek flows into Span 1 then turns 180 degrees and flows around Pier 2 nose
through Span 2.
12-foot diameter x 3-foot-deep scour hole exists in Span 1 at the 180 degree turn.
Drop structure 25 feet upstream.
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Preliminary Assessment of Existing Flood Conditions
As a preliminary assessment of existing flood conditions through the general creek corridor,
SGM conducted some basic hydraulic analysis, described below.
Hydraulic analysis of the existing bridge spanning Rifle Creek was performed using version
5.0.6 of the Army Corps of Engineers’ Hydrologic Engineering Center River Analysis System
(HEC-RAS) modeling software. Water surface profiles were computed using the onedimensional hydraulic routines of HEC-RAS that compute water surface profiles from one
cross section to the next, solving the energy equation with an iterative standard step method
procedure. Rifle Creek was modeled in HEC-RAS as a sub-critical flow regime with
roughness coefficients referenced from Manning’s n for Channels (Chow, 1959).
Seven cross sections were used in the HEC-RAS analysis to model the existing hydraulic
conditions of Rifle Creek. The cross sections used in the model were developed based off
LIDAR 2’ contour data from Garfield County. Storm information for the creek was based off
the Flood Insurance Study, Volume 2 of 2 (08045CV002A), Revised Preliminary: November
23, 2016. The hydraulic model was evaluated for the 1-percent annual chance (100-year
storm) at the downstream confluence with Hubbard Gulch with a flow of 3920 cfs, the
closest hydraulic storm information to the bridge of interest. It was determined that the 100year water surface came to within 12” of the bottom of the girders for the bridge spanning
Rifle Creek under the indicated topography.
The channel and overbank geometry were modified to expand the bridge opening to better
satisfy CDOT’s bridge freeboard requirements. Site specific survey data would be required
to make a more accurate analysis, however, freeboard was found to improve by roughly 12”18” (24”-30” total). The expansion of the overbank areas would also allow for a pedestrian
trail to fit underneath the bridge and potentially connect to the existing trail near 3rd Street.
We recommend, as part of future design efforts, that the City would consider a full flood
analysis from the Colorado River to 3rd Street to incorporate overall drainage improvements
and better ensure long term streambed health and stability for the future bridge cross
sections. This would likely require a Letter of Map Revision (LOMR) as part of the final
design.
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3.0 Recommended Improvements Alternatives
The following concept level alternatives were considered to improve this crossing:
•
•
•
•

Alternative 1: Rehabilitate existing bridge
Alternative 2: Rehabilitate existing bridge and construct a separate parallel
pedestrian bridge
Alternative 3: Replace existing bridge with a new bridge to accommodate vehicles
and construct a separate parallel pedestrian bridge.
Alternative 4: Replace existing bridge with a new bridge to accommodate both
vehicles and pedestrians.

The following section analyzes the four alternatives in detail based on the following criteria:
•
•
•
•
•
•
3.1

Cost
Expected Life Span
Safety
Ease and Duration of Construction
Maintenance of Traffic During Construction
Utility Conflicts

Alternative 1: Rehabilitate Existing Bridge
This alternative would complete all the maintenance recommended in the latest inspection
report plus additional maintenance recommended by SGM (Figure 3-1). Completing this
maintenance would repair the deficiencies identified and improve the condition of the
existing structure. This alternative would maximize the remaining life and modernize the
safety features. The recommended maintenance items for this alternative are summarized
below:
Replacement of Bridge Deck, Joints, and Bridge Rail-Remove the existing concrete deck
and replace with a new composite concrete deck with a waterproofing membrane, asphalt
wearing surface, new expansion joints, and CDOT Type 10 Bridge Rails modified to meet
the pedestrian rail requirements (Photo 3-1). The construction sequence is described below:
•
•
•
•
•
•
•
•
•
•
•

Mill off existing asphalt
Demolish the existing bridge rails and concrete deck
Weld shear connectors to the top flanges of the existing girders
Prep and paint tops of existing steel girders where necessary (see below)
Form deck (including block outs for expansion joints) and tie steel reinforcement
Pour concrete deck
Form, tie, and pour concrete curbs
Construct expansion joints
Place waterproofing membrane on top of concrete deck
Install steel bridge rail on top of curb
Overlay deck with asphalt
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An alternative and potentially cheaper option is to mill off the existing asphalt, apply a
waterproofing membrane over the existing deck, and place a new asphalt overlay. However,
there are a few problems with this alternative:
•

•
•
•

The existing deck has had moisture and chloride intrusion as evidenced by the
efflorescence seen on the bottom side (Photo 2-3) and is likely causing corrosion of
the deck reinforcement. Based on this, the existing deck will likely continue to
deteriorate even if a new waterproofing membrane sealed it off from the top. This
alternative likely would not provide the lifespan desired by the City.
The top flanges of the girders won’t be exposed so it will not be possible to repaint
them and maximize the remaining life of the girders.
To replace the joints, new headers will need to be constructed within the existing
deck.
Replacement of the bridge rail will require that the rail curb either be doweled into
the existing deck or through bolted. This would require extensive core drilling in the
deck.

For these reasons, only the full deck replacement was considered.
Overcoat Superstructure Within 5 Feet of Substructure Units and at Other Locations
Where Paint Has Failed-Scrape off failed paint from girders, diaphragms, cover plates, and
bearings and overcoat with two-coat system within 5 feet of substructure units and at other
locations where paint has failed. Seal all mating surfaces to prevent moisture intrusion.
Based on our conversations with painting Contractors, we recommend the overcoating
sequence described below:
•
•
•
•
•

Access the underside of the bridge with a hydra-platform or other type of underbridge access equipment
Scrape off loose paint only with a putty knife using a HEPA vacuum to collect paint
and dust.
Apply an intermediate coat system recommended for lead overcoating such as
Sherwin-Williams Corothane I – Ironox B
Apply a top coat recommended for lead overcoating such as Sherwin-Williams
Corothane I – Ironox A
Once the existing concrete deck has been removed, repeat above steps on top
flanges of girders using access from above.

This system will not last as long as a full “strip and repaint” system but it eliminates the need
to build a containment structure to contain abrasives and debris and saves significant time
and cost. An overcoat system is a 15-25 year paint system which matches the remaining life
of the structure for this alternative. A “strip and repaint” system will last significantly longer
(20-40 years). It should be noted that with an overcoat, if lead paint exists, it will only cover
up the lead and it will still need to be dealt with in the future.
Lastly, painting is difficult to estimate as it is dependent on painting system, access
methods, permit requirements, and containment requirements all of which are unique to
each project. The figure provided in the cost estimate is based on a spot paint overcoating
system as described above, but this number should be refined during final design through
consultation with painting contractors.
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Repair Girders with Significant Section Loss-Cover plate or otherwise repair girders with
significant section loss due to corrosion to re-establish the intended cross section.
Clean and Reset Bearings-Clean all bearings and reset rocker bearings at Abutments 1
and 4 and Pier 2 prior to painting.
Seal Substructure Concrete Cracks-Seal cracks measuring greater than 0.030” in width in
abutments, wingwalls, and pier walls.
Scour Mitigation-Redirect the channel through Span 2 and install scour countermeasures
along the nose of Pier 2. This would require dewatering at Pier 2, excavating down to the
computed scour depth, installing engineered scour protection and erosion mitigation, and
backfilling.
Install Object Markers-Install Type 3 object markers at the four corners of the bridge.
Install New Approach Rails-Install new Type 3G transitions, MGS Type 3 guardrail, and
Type 3K (or higher speed) end anchorages.
Cost
This is the lowest cost alternative and is anticipated to cost between $1,100,000 and
$1,300,000 including design and construction engineering (Table 3-1).
Expected Lifespan
Expected lifespan is hard to predict because it is dependent on many factors which are
difficult to quantify. An expected lifespan number should be considered a rough order of
magnitude and should only be used for planning purposes. It should not be used to make
decisions about the current safety, capacity, or functionality of the bridge.
In our opinion, the three major defects that will limit the remaining life of this structure are:
(1) the corrosion in the steel girders, (2) the scour at Pier 2, and (3) the deterioration of the
deck. This alternative will address all three. This alternative will reduce the amount of water
and chlorides in contact with the superstructure by replacing the deck, adding a
waterproofing membrane, and providing new closed expansion joints. Removing existing
corrosion and failed paint and providing a new protective coating will add additional
protection to the steel superstructure. Sealing substructure cracks and installing scour
mitigation at Pier 2 will maximize the remaining life of the substructure. If this work is done,
we believe it is reasonable to expect that this alternative would have a lifespan of 15-35
years after the work is completed.
If the above work is completed, the substructure will likely last as long as any of the repaired
bridge components. In other words, if the work proposed above is completed, it is not
anticipated that the substructure would limit the remaining life of the structure. The
substructure components are currently in fair condition and massive concrete substructures
are typically one of the longest lasting components on bridges when well maintained.
Note that this assessment of the substructure is based on our inspection of the visible
substructure components. The condition of the components below ground (piles and pile
caps) are unknown and could impact this estimation of remaining life.
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Safety
This alternative will significantly improve the safety features of the bridge by installing
modern crash tested bridge rails, transitions, approach rails, and end anchorages. These
may be expected to perform well in a vehicle collision and will perform significantly better
than the existing bridge rails.
This alternative will provide minimal safety improvements for pedestrians. Pedestrians would
have slightly wider shoulders and pedestrian rated rails but would have no dedicated and
protected crossing of Rifle Creek.
Ease and Duration of Construction
This work would require a duration of 3 to 6 months and would require an experienced
bridge contractor. A contractor with dewatering experience will be necessary for the Pier 2
scour improvements.
Maintenance of Traffic During Construction
This work would require significant closures of Centennial Parkway during the deck
replacement work. It may be possible to phase the construction and maintain one lane of
traffic, but this would come at a significant increase in cost and duration. Since multiple
detour routes exist, the cost figure provided assumes a full closure of Centennial Parkway.
Utility Conflicts
Based on our inspection, there are no utilities hung from the bridge. A water line was
identified to the south of the bridge where a cap was seen approximately 30 feet south of
Abutment 1. However, the orientation and size of this waterline is not known. There are
overhead powerlines which cross Centennial Parkway approximately 90 feet east of
Abutment 1 and cross Rifle Creek about 25 feet north of the bridge. It is not expected that
these utilities would cause significant challenges during construction. However, a detailed
subsurface utility investigation in accordance with the state’s new Subsurface Utility
Engineering Law should be completed during final design.
Other Considerations
When the deck is replaced as part of this alternative, the deck will be widened as much as
possible. However, it is not feasible to widen the deck enough to provide sidewalks in its
current configuration. It is only possible to gain significant width on the structure by adding
additional girder lines on the north and south sides of the bridge. The pier walls and
wingwalls would need to be widened and it is likely that additional piles would need to be
driven. Given the level of effort to achieve this and the age of the bridge, widening the deck
to this extent is not practical.
Our understanding is that the City is interested in providing architectural features on this
bridge. A decorative bridge railing may be one way to add architectural interest to the
bridge. There are concrete bridge rails that meet current crash test requirements that would
provide a more decorative approach than a standard bridge rail (Photo 3-2). If used, these
would be expected to have a 25-50% cost premium over the CDOT Type 10 M Bridge Rail.
Another way to improve the appearance would be to paint the outside of the exterior girders
over their entire length even if it’s not required because the existing paint is in good
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condition. This would give the appearance of a fully painted bridge and eliminate any graffiti
or discolored paint. The additional cost for decorative bridge railings and painting of the
fascia girders is not included in the cost figure provided.

Photo 3-1: CDOT Type 10 Bridge Rail with Weathering Steel (Additional Top Rail to Meet
Pedestrian Requirements Not Shown in This Photo)

Photo 3-2 Modified Texas Type T411 Bridge Railing
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Figure 3-1 Alternative 1 Typical Section

City of Rifle Bridge F-05-C
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Table 3-1 Alternative 1 Cost Breakdown

Alternative 1
No.

Units

Quantity

1

Item Number Description
202-00425

Removal of Bridge Railing

LF

320

$

Unit Price

2

202-00505

Removal of Portions of Present Structure (Deck)

SF

5440

3

211-03005

Dewatering

LS

1

4

403-34721

Hot Mix Asphalt (Grading SX) (75) (PG 58-28)

TON

5

420-00102

Geotextile (Erosion Control) (Class 1)

6

506-00000

Riprap

7

509-01050

Epoxy Resin Crack Sealer

8

509-08205

Install Welded Stud Shear Connectors

Cost

50.00

$

16,000.00

$

10.00

$

54,400.00

$

30,000.00

$

30,000.00

63

$

150.00

$

9,450.00

SY

80

$

5.00

$

400.00

CY

60

$

300.00

$

18,000.00

SF

20

$

250.00

$

5,000.00

EA

1600

$

20.00

$

32,000.00

9

509-90000

Paint Existing Structure(s)

LS

1

$

60,000.00

$

60,000.00

10

513-99999

Reset Movable Bearings

EA

15

$

1,000.00

$

15,000.00

11

515-00120

Waterproofing (Membrane)

SY

533

$

40.00

$

21,320.00

12

518-01002

Bridge Expansion Device (0-2 Inch)

LF

80

$

200.00

$

16,000.00

13

601-03040

Concrete Class D (Bridge)

CY

147

$

1,200.00

$

176,400.00

14

602-00020

Reinforcing Steel (Epoxy Coated)

LB

35000

$

2.00

$

70,000.00

15

606-00301

Guardrail Type 3 (6-3 Post Spacing)

LF

200

$

30.00

$

6,000.00

16

606-01370

Transition Type 3G

EACH

4

$

3,000.00

$

12,000.00

17

606-01390

End Anchorage Type 3K

EACH

4

$

2,500.00

$

10,000.00

18

606-11030

Bridge Rail Type 10M

LF

320

$

220.00

$

70,400.00

19

614-00011

Sign Panel Class 1

SF

20

$

30.00

$

600.00

20

626-00000

Mobilization (Assume 15%)

LS

1

$

96,445.50

$

96,445.50

21

700-70130

F/A Repair (Girders With Section Loss)

FA

1

$

20,000.00

$

20,000.00

Contingency (30%) $

221,824.65

SUBTOTAL OF CONSTRUCTION ITEMS $

961,240.15

Design Engineering (10%) $

96,124.02

Construction Engineering (10%) $

96,124.02

ALTERNATIVE 1 SUM $ 1,150,000.00
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Alternative 2: Rehabilitate Existing Bridge and Construct a Separate Parallel
Pedestrian Bridge
This alternative would complete all the maintenance described in Alternative 1 plus add a
parallel pedestrian bridge adjacent to the existing bridge (Figure 3-2). The goal of this
alternative is to maximize the remaining life of the existing bridge and provide a separated
pedestrian crossing of Rifle Creek. At a length of approximately 160’-0” to match the existing
bridge, a prefabricated pedestrian bridge can span this distance and avoid the need to put a
pier in Rifle Creek.
Cost
This alternative is anticipated to cost between $1,600,000 and $1,900,000 including design
and construction engineering (Table 3-2).
Expected Lifespan
If the maintenance described in Alternative 1 is done, we believe it is reasonable to expect
the existing bridge to have a lifespan of 15-35 years after the work is completed. The
expected lifespan of the new pedestrian bridge is 75 years with routine maintenance.
Safety
This alternative will significantly improve the safety features of the bridge by installing
modern crash tested bridge rails, transitions, approach rails, and end anchorages. These
may be expected to perform well in a vehicle collision and will perform significantly better
than the existing bridge rails.
This will make the crossing safer for pedestrians by providing a dedicated and separated
crossing and pedestrian rated rails.
Ease and Duration of Construction
This work would require a duration of 4 to 6 months and would require an experienced
bridge contractor. The prefabricated pedestrian bridge will require a large crane both due to
the weight of the bridge and the reach that will be necessary to place it. A contractor with
dewatering experience will be necessary for the Pier 2 scour improvements.
Maintenance of Traffic During Construction
This work would require significant closures of Centennial Parkway during the deck
replacement work. It may be possible to phase the construction and maintain one lane of
traffic, but this would come at a significant increase in cost and duration. Since multiple
detour routes exist, the cost figure provided assumes a full closure of Centennial Parkway.
Utility Conflicts
See discussion for Alternative 1 regarding utility conflicts for bridge work. The overhead
powerlines on the north side of the existing bridge will impact the pedestrian bridge
construction if it is placed on the north side. These powerlines will likely need to be deenergized or relocated during construction as they will be near the pedestrian bridge
location. A detailed subsurface utility investigation in accordance with the state’s new
Subsurface Utility Engineering Law should be completed during design.
Planning Level Design Report
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Other Considerations
See discussion for Alternative 1 regarding decorative bridge railings and fascia painting. A
multitude of prefabricated pedestrian bridge options exist ranging from basic and utilitarian
(Photos 3-3 and 3-4) to signature structures. The options for materials will likely be limited to
steel due to the long span length. The pricing provided is based on basic prefabricated steel
trusses. Higher end options may be expected to cost 50 to 100% more.
Based on the Garfield County GIS, the City’s right-of-way extends approximately 45’ south
and 70’ north of the centerline of Centennial Parkway. This right of way should be sufficient
to fit a parallel pedestrian bridge in on either side unless the pedestrian alignment is
significantly farther to the north or south.

Photo 3-3 Long Span Prefabricated Steel Pedestrian Bridge Manufactured by Excel Bridge
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Photo 3-4 Long Span Prefabricated Steel Pedestrian Bridge Manufactured by Big R Bridge
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Figure 3-2 Alternative 2 Typical Section
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Table 3-2 Alternative 2 Cost Breakdown

Alternative 2
No.

Units

Quantity

1

Item Number Description
202-00425

Removal of Bridge Railing

LF

320

$

Unit Price

2

202-00505

Removal of Portions of Present Structure (Deck)

SF

5440

3

211-03005

Dewatering

LS

1

4

403-34721

Hot Mix Asphalt (Grading SX) (75) (PG 58-28)

TON

5

420-00102

Geotextile (Erosion Control) (Class 1)

6

506-00000

Riprap

7

509-01050

Epoxy Resin Crack Sealer

8

509-08205

Install Welded Stud Shear Connectors

Cost

50.00

$

16,000.00

$

10.00

$

54,400.00

$

30,000.00

$

30,000.00

63

$

150.00

$

9,450.00

SY

80

$

5.00

$

400.00

CY

60

$

300.00

$

18,000.00

SF

20

$

250.00

$

5,000.00

EA

1600

$

20.00

$

32,000.00

9

509-90000

Paint Existing Structure(s)

LS

1

$

60,000.00

$

60,000.00

10

513-99999

Reset Movable Bearings

EA

15

$

1,000.00

$

15,000.00

11

515-00120

Waterproofing (Membrane)

SY

533

$

40.00

$

21,320.00

12

518-01002

Bridge Expansion Device (0-2 Inch)

LF

80

$

200.00

$

16,000.00

13

601-03040

Concrete Class D (Bridge)

CY

147

$

1,200.00

$

176,400.00

14

602-00020

Reinforcing Steel (Epoxy Coated)

LB

35000

$

2.00

$

70,000.00

15

606-00301

Guardrail Type 3 (6-3 Post Spacing)

LF

200

$

30.00

$

6,000.00

16

606-01370

Transition Type 3G

EACH

4

$

3,000.00

$

12,000.00

17

606-01390

End Anchorage Type 3K

EACH

4

$

2,500.00

$

10,000.00

18

606-11030

Bridge Rail Type 10M

LF

320

$

220.00

$

70,400.00

19

614-00011

Sign Panel Class 1

SF

20

$

30.00

$

600.00

20

626-00000

Mobilization (Assume 15%)

LS

1

$

144,445.50

$

144,445.50

21

628-99999

Bridge (Pedestrian Bridge Including Abutments)

LS

1

$

320,000.00

$

320,000.00

22

700-70130

F/A Repair (Girders With Section Loss)

FA

1

$

20,000.00

$

20,000.00

Contingency (30%) $

332,224.65

SUBTOTAL OF CONSTRUCTION ITEMS $ 1,439,640.15
Design Engineering (10%) $

143,964.02

Construction Engineering (10%) $

143,964.02

ALTERNATIVE 2 SUM $ 1,730,000.00
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Alternative 3: Replace Existing Bridge With a New Bridge to Accommodate Vehicles
and Construct a Separate Parallel Pedestrian Bridge
This alternative would replace the existing bridge with a new vehicle-only, 39’-0” wide by
170’-0” long structure. The length would be subject to final design and hydraulic analysis but
is assumed to be about 10 feet longer than existing. The new structure would have two 12foot lanes and 6-foot shoulders. A new, separated, 8’-0” wide, parallel pedestrian bridge
would also be constructed (Figure 3-3). The new bridge would be one of three general
configurations:
•

•

•

Three Span Option-This substructure configuration would roughly match the
existing substructure configuration with two interior piers and Rifle Creek would be
aligned through the middle span. This configuration could be achieved with either
precast prestressed concrete bulb-tee girders or with welded steel plate girders.
Two Span Option-This substructure configuration would put one pier in the channel
and Rifle Creek would be aligned through the west span. The spans could be equal
or unequal to meet the hydraulic requirements of Rifle Creek. This configuration
could be achieved with either precast prestressed concrete bulb-tee girders or with
welded steel plate girders.
Single Span Option-This substructure configuration would eliminate all piers and
span Rifle Creek in a long single span. This configuration could be achieved with
either a precast prestressed concrete bulb-tee girder with a post-tensioned splice or
with a spliced welded steel plate girder. For either option, falsework would need to
be constructed to splice the girders.

The final configuration should be based on the geotechnical recommendations, hydraulic
analysis, environmental and permitting requirements, and coordination with fabricators on
the length of girders which can be delivered to the site. Concrete girders are anticipated to
be the lowest maintenance option for this location. The girder size would likely range from a
BT63 (63” deep) for the three-span option to a BT84 (84” deep) for the single span option. A
CDOT Type 10M rail would be provided on both sides.
Cost
This alternative is anticipated to cost between $4,000,000 and $5,000,000 including design
and construction engineering (Table 3-3).
Expected Lifespan
Expected lifespan of the new vehicular bridge and parallel pedestrian bridge is 75 years.
Safety
This alternative will significantly improve the safety features of the bridge by installing
modern crash tested bridge rails, transitions, approach rails, terminals and full width lanes
and shoulders. These may be expected to perform well in a collision and will perform
significantly better than the existing bridge rails. Pedestrians will have a dedicated and
separated crossing with a pedestrian rated rail.
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Ease and Duration of Construction
This work would require a duration of 6 to 8 months and would require a highly experienced
bridge contractor. Any configuration of prestressed girders or steel plate girders will require
a large crane both due to the weight and the reach that will be necessary to place them. A
spliced girder option would require the contractor to build additional falsework. Significant inwater work would be anticipated for the pier construction.
Maintenance of Traffic During Construction
This work would require significant closures of Centennial Parkway during the bridge
replacement work and installation of the new pedestrian bridge. It may be possible to phase
the construction and maintain one lane of traffic, but this would come at a significant
increase in construction expense and duration. Alternatively, the new bridge could be built
off-line so that traffic could be maintained during the construction. Centennial Parkway
would then need to be realigned to tie into the new bridge after its completion. Since multiple
detour routes exist, the cost figure provided assumes a full closure of Centennial Parkway.
Utility Conflicts
See discussion for Alternative 1 for utility conflicts for bridge work. The overhead powerlines
on the north side of the existing bridge will impact the pedestrian bridge construction if it is
placed on the north side. These powerlines will likely need to be de-energized or relocated
during construction as they will be in close proximity to the pedestrian bridge location. A
detailed subsurface utility investigation in accordance with the state’s new Subsurface Utility
Engineering Law should be completed during design.
Other Considerations
See discussion for Alternative 1 regarding decorative bridge railings and discussion for
Alternative 2 regarding pedestrian bridge options. The pricing provided is based on standard
prefabricated steel trusses. Higher end options may be expected to cost 50 to 100% more.
Based on the Garfield County GIS, the City’s right-of-way extends approximately 45’ south
and 70’ north of the centerline of Centennial Parkway. This right of way should be sufficient
to fit a parallel pedestrian bridge on either side unless the pedestrian alignment is
significantly farther to the north or south.
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Figure 3-3 Alternative 3 Typical Section
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Table 3-3 Alternative 3 Cost Breakdown

Alternative 3
No.

Item Number Description

Units

Quantity

1

202-00400

Removal of Bridge

EA

1

$

2

628-99999

Bridge (Vehicular Bridge)

LS

1

$ 1,500,000.00

$ 1,500,000.00

3

628-99999

Bridge (Pedestrian Bridge)

LS

1

$

360,000.00

$

360,000.00

4

---

Roadway Improvements

LS

1

$

750,000.00

$

750,000.00

Contingency (30%) $

825,000.00

Unit Price
140,000.00

Cost
$

140,000.00

SUBTOTAL OF CONSTRUCTION ITEMS $ 3,575,000.00
Design Engineering (10%) $

357,500.00

Construction Engineering (10%) $

357,500.00

ALTERNATIVE 3 SUM $ 4,290,000.00
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Alternative 4: Replace Existing Bridge with a New Bridge to Accommodate Both
Vehicles and Pedestrians
This alternative would replace the existing bridge with a new 45’-0” wide by 170’-0” long
structure. The length would be subject to final design and hydraulic analysis but is assumed
to be about 10 feet longer than existing. The new structure would have two 12-foot lanes
and 6-foot shoulders and a non-mountable curb protecting a 6’-0” sidewalk (Figure 3-4). The
new bridge would be one of three general configurations:
•

•

•

Three Span Option-This substructure configuration would roughly match the
existing substructure configuration with two interior piers and Rifle Creek would be
aligned through the middle span. This configuration could be achieved with either
precast prestressed concrete bulb-tee girders or with welded steel plate girders.
Two Span Option-This substructure configuration would put one pier in the channel
and Rifle Creek would be aligned through the west span. The spans could be equal
or unequal to meet the hydraulic requirements of Rifle Creek. This configuration
could be achieved with either precast prestressed concrete bulb-tee girders or with
welded steel plate girders.
Single Span Option-This substructure configuration would eliminate all piers and
span Rifle Creek in a long single span. This configuration could be achieved with
either a precast prestressed concrete bulb-tee girder with a post-tensioned splice or
with a spliced welded steel plate girder. For either option, falsework would need to
be constructed to splice the girders.

The final configuration should be based on the geotechnical recommendations, hydraulic
analysis, environmental and permitting requirements, and coordination with fabricators on
the length of girders which can be delivered to the site. Concrete girders are anticipated to
be the lowest maintenance option for this location. The girder size would likely range from a
BT63 (63” deep) for the three-span option to a BT84 (84” deep) for the single span option. A
CDOT Type 10M rail would be provided on both sides.
Cost
This alternative is anticipated to cost between $4,000,000 and $5,000,000 including design
and construction engineering (Table 3-4).
Expected Lifespan
Expected lifespan of the new bridge is 75 years.
Safety
This alternative will significantly improve the safety features of the bridge by installing
modern crash tested bridge rails, transitions, approach rails, and terminals. These may be
expected to perform well in a collision and will perform significantly better than the existing
bridge rails. Pedestrians will have a sidewalk protected by a non-mountable curb and
pedestrian rated railing.
Ease and Duration of Construction
This work would require a duration of 6 to 8 months and would require a highly experienced
bridge contractor. Any configuration of prestressed girders or steel plate girders will require
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a large crane both due to the weight and the reach that will be necessary to place them. A
spliced girder option would require the contractor to build additional falsework. Significant inwater work would be anticipated for the pier construction.
Maintenance of Traffic During Construction
This work would require significant closures of Centennial Parkway during the bridge
replacement work and installation of the new pedestrian bridge. It may be possible to phase
the construction and maintain one lane of traffic, but this would come at a significant
increase in construction expense and duration. Alternatively, the new bridge could be built
off-line so that traffic could be maintained during the construction. Centennial Parkway
would then need to be realigned to tie into the new bridge after its completion. Since multiple
detour routes exist, the cost figure provided assumes a full closure of Centennial Parkway.
Utility Conflicts
See discussion for Alternative 1 for utility conflicts for bridge work. Based on the anticipated
construction sequence and crane locations, the overhead powerlines on the north side of
the bridge shouldn’t impact the construction for this option. This should be reviewed during
design and construction to determine if the powerlines will need to be de-energized or
relocated. A detailed subsurface utility investigation in accordance with the state’s new
Subsurface Utility Engineering Law should be completed during design.
Other Considerations
See discussion for Alternative 1 regarding decorative bridge railings. Based on the Garfield
County GIS, the City’s right-of-way extends approximately 45’ south and 70’ north of the
centerline of Centennial Parkway. This bridge should fit within the City right-of-way.
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Figure 3-4 Alternative 4 Typical Section
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Table 3-4 Alternative 4 Cost Breakdown
Alternative 4
No.

Units

Quantity

1

Item Number Description
202-00400

Removal of Bridge

EA

1

$

Unit Price

2

628-99999

Bridge (Vehicular Bridge)

LS

1

$ 1,750,000.00

$ 1,750,000.00

3

---

Roadway Improvements

LS

1

$

$

875,000.00

Contingency (30%) $

829,500.00

140,000.00
875,000.00

Cost
$

140,000.00

SUBTOTAL OF CONSTRUCTION ITEMS $ 3,594,500.00
Design Engineering (10%) $

359,450.00

Construction Engineering (10%) $

359,450.00

ALTERNATIVE 4 SUM $ 4,310,000.00
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-75 years for new vehicular bridge
-75 years for new pedestrian bridge

-Bridge railings, transitions, approach rails, and
terminals will be replaced with modern crash
tested rails.
-New pedestrian crossing will be seperated from
vehicle traffic and pedestrian rated rails would be
provided.
-Generally work will require an experienced bridge
contractor.
-In-water work may be required.
-6-8 month duration.
-Large crane required for placement of girders and
pedestrian bridge.
-Will require significant closures of Centennial
Parkway during bridge replacement.
-Phased construction may be possible to maintain
one lane of traffic but will be at a significant cost
premium.
-Detour routes exist but would send additional
traffic through city center.
-Overhead power north of bridge may need to be
relocated or de-energized for construction of
pedestrian bridge.
-Detailed subsurface utility investigation should be
completed during design.

-None

-Bridge railings, transitions, approach rails, and
terminals will be replaced with modern crash
tested rails.
-New pedestrian crossing will be seperated from
vehicle traffic and pedestrian rated rails would be
provided.
-Generally work should be achievable by most
experienced bridge contractors.
-4-6 month duration.
-Experience with dewatering required for scour
repairs.
-Large crane required for placement of pedestrian
bridge.
-Will require significant closures of Centennial
Parkway during deck replacement.
-Phased construction may be possible to maintain
one lane of traffic but will be at a significant cost
premium.
-Detour routes exist but would send additional
traffic through city center.

-Bridge railings, transitions, approach rails, and
terminals will be replaced with modern crash
tested rails.
-Minor safety improvement for pedestrians.

-Generally work should be achievable by most
experienced bridge contractors.
-3-6 month duration.
-Experience with dewatering required for scour
repairs.

-Will require significant closures of Centennial
Parkway during deck replacement.
-Phased construction may be possible to maintain
one lane of traffic but will be at a significant cost
premium.
-Detour routes exist but would send additional
traffic through city center.

-Overhead power north of bridge may need to be
-Overhead power north of bridge should not
relocated or de-energized for construction of
impact construction.
pedestrian bridge.
-Detailed subsurface utility investigation should be
-Detailed subsurface utility investigation should be
completed during design.
completed during design.

-Not possible to widen existing bridge to
accommodate pedestrians without making major
-None
changes to the substructure and adding additional
lines of girders.

Safety

Ease and Duration of
Construction

Maintenance of Traffic
During Construction
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Other Identified Issues

Utility Conflicts

Expected Lifespan

-15-35 years for existing bridge
-75 years for new pedestrian bridge

3

-15-35 years

Alternative

-$4,000,000-$5,000,000

-$1,100,000-$1,300,000

2

-$1,600,000-$1,900,000

Cost

1

Table 3-5 Alternatives Summary

-None

-Assumed that overhead power north of bridge
would not need to be relocated or de-energized for
construction of bridge. Will be verified during
design and construction.
-Detailed subsurface utility investigation should be
completed during design.

-Will require significant closures of Centennial
Parkway during bridge replacement.
-Phased construction may be possible to maintain
one lane of traffic but will be at a significant cost
premium.
-Detour routes exist but would send additional
traffic through city center.

-Generally work will require an experienced bridge
contractor.
-In-water work may be required.
-6-8 month duration.
-Large crane required for placement of girders.

-Bridge railings, transitions, approach rails, and
terminals will be replaced with modern crash
tested rails.
-Sidewalk would be protected by non-mountable
curb and pedestrian height bridge railings.

-75 years for new bridge

-$4,000,000-$5,000,000

4
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4.0 Conclusion
Table 3-5 above shows a high-level comparison between each alternative. In our opinion,
the best alternative is dependent on the City’s priorities. Except as described above, each
alternative could be feasible depending on factors including budget, desired lifespan, level of
accommodation for both vehicles and pedestrians, and importance of safety upgrades. It is
our recommendation that the City reviews this document, determines their budget for the
project, and establishes which of the above criteria are the highest priorities. At that point, it
will be clear which alternative will best suit the project goals.
This report was developed based upon our site observations, a review of the documents
provided, and our experience with projects of this type. Unseen defects or conditions may
exist that could affect the structural integrity of the structure observed. We believe this work
was conducted to the standard of care. No warranty is made, express or implied.
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