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Comments 6-20-13 

P-9-711 

By APL 

We concur with Owners preferred Alternative No. 2b: Repair and Stain the Existing 
Bridge subject to the following comments: 

Repair and re-use of the existing railing is acceptable for this alternative based on the 
following factors: 

1. Low speeds 
2. Stop condition at west end of bridge 
3. Straight alignment 
4. Conversion to one way traffic 
5. Adding 2’ of additional setback from curb  to south railing 

Consider using passive cathoditic protection, active cathoditic protection, chloride 
extraction, and/or concrete sealers to maximize longevity of the concrete repairs 
required because of steel corrosion. 
 
The load ratings recorded in HSI were calculated in 1979 and did not assume any loss 
of steel section. The floor beam was the controlling member. The floor beam to hanger 
joint was not investigated. As part of final design analyze this joint and determine 
amount of section loss that can be tolerated. Make provisions in rehabilitation plans to 
repair this joint if during construction concrete repairs expose section loss exceeding 
acceptable limits. Also analyze the other members of structural system to determine 
rehabilitated condition load ratings. 
 
Bridge Manual section 40.4 requires the rehabilitated structure to have a sufficiency 
number greater than 80 unless it is waived for safety and public interest. It is unlikely the 
proposed repairs will achieve this and a waiver by the Region will be required.  
 
Page 3 of the report under section Existing Bridge Conditions indicates the bearings 
are severely rusted. I don’t see this mentioned in the inspection report and cannot find 
bearings in the original plans. Is this a cut and paste problem? If not, include repairs in 
final plans. 
 
The Bridge Inspection Report notes the gas main connected to north ends of the floor 
beams is causing cracks/spalls in the concrete. Recommend the gas main be removed 
from this historic bridge. 
 
 
The report does not address meeting the requirements of Trans 75 for the 
accommodation of bicycles within bridge roadway width (or sidewalk). Given that the 



structure has one wide sidewalk the rehabilitated bridge should be able to meet 
requirements of Trans 75, but BOS will defer to the Region Contact for acceptability. 

During final design please submit a good digital copy of the original structure plans along with 
proposed plans.  
 
 

 
 
 
 
 
 



Field Information Required 
 
 

 1. Most recent inspection report - Brief history of bridge construction date, dates and description of repairs. 
 

 2. Outline deficient areas on existing bridge plan. 
 

 3. Photographs of details requiring repairs or modifications, such as:  bearings, x-frames, joints, etc.  Photograph 
all deficient areas.  Clearly label all photographs. 

 
 4. X-section slope for bridge and approaches for proposed work (straight). 

 
 5. To tie in girders to new work, determine beam seat or girder elevations at both sides of bridge at all substructure 

units where possible. 
 

 6. Provide cross-section elevations at 10 foot maximum centers extending for 100 feet beyond the bridge at both 
ends.  Sections should be normal to centerline and show elevations at centerline roadway and gutterline.  Take 
elevations along joints and at floor drains. 

 
 7. Show and identify starting stationing on bridge. 

 
 8. Joint openings measured, temperature and date of measurements recorded.  Clearances between girder ends 

at piers and front face of backwell at abutments for joint openings should be made at the centerline of roadway 
and at each gutterline.  Take on top of deck and under deck - if accessible. 

 
 9. Fixed and expansion bearings - condition and orientation. 

 
 10. Number and width of pours including construction staging sequence. 

 
 11. Location of existing construction joints in the deck. 

 
 12. Estimated Quantities: Preparation, Decks, Type 1 Sq. Yd. 3 +/- 

  Preparation, Decks, Type 2 Sq. Yd. 3 +/- 
  Full Depth Deck Repair Sq. Yd. 1 +/- 
  Concrete Surface Repair Sq. Ft. 505 +/- 
  Curb Repair L.F. 8 +/- 
 

 13. Sufficiency Number 47.1  (obtain from bridge file) 
 

 14. Appraisal and Condition Rating 
 

 Deck  
Condition 

Superstructure 
Condition 

Substructure 
Condition 

Load Capacity 
Appraisal 

Structural EVAL 
Appraisal 

Current 
 

 
5 

 
5 

 
5 

 
5 

 
4 

 
 15. Load Ratings 

 
 Inventory Operational 

Current 
 

 
HS-11 

 
HS-18 

AFTER 
Completed by 
Bridge Designer 

 
Determined in Final Design 

 
Determined in Final Design 

 



Field Information Required - Con't. 
 
 

 16. Drains to be: 
 
    Raised   Closed   Downspouted   New 
 

 17. Traffic maintained on bridge during work? 
 
    No   Yes - Include sketches         
 

 18. Will guard rail be attached? 
 
    No   Yes - Which corners         
 

 19. Is existing bridge railing deficient? 
 
    No   Yes - Replacement Rail Type         
 

 20. Will work to be performed eliminate all deficiencies? 
 
    Yes   No - Explain         
 

 21. Describe / Locate existing / proposed utilities. 
 
 A gas line is attached to the concrete floor beams on the north side of the structure. 

A electric conduit is attached to the concrete floor beams on the north side of the structure. 
An empty conduit is also attached to the concrete floor beams on the north side of the structure. 

 
 22. Wing location for surface drain anchors. 

 
        
 

 23. Painting 
 
    No   Yes - explain (all, part, railing, color system, containment, bid items) 
 
  All of the existing concrete will be stained white. The existing steel bearings will be cleaned and painted.  The 

gas line will be painted white where it is adjacent to the arch and blue/gray everywhere else. 
 

 24. Desired Roadway Width (New Deck / Widening)         Ft. 
 

 25. Maximum increase in grade line elevation         In. 
 

 26. Benchmark description to be shown 
 
  Chisled Square Top of Parapet @ NE wingwall, Station 10+59, 19' LT, EL. 839.00 
 

 27. Desired final cross slopes on bridge   0.02 Ft./Ft. 
 



Structure History / Work to be Performed 
 
Item #1 –  See attached Alternative Analysis Report. 
 
Item #2 –  The deck is in fair condition.  The concrete arch, concrete hangers, concrete floor beams, and concrete 

parapet are in fair condition with spalling and cracking concrete.  The abutments are in fair condition with some 
spalling of concrete.   (See attached Alternative Analysis Report for Inspection Reports, Photos, and Existing 
Plans.) 

 
Item #3 –  See attached Alternative Analysis Report for Overall Photographs of the site.  See attached Photographs for 

Specific Locations of Deficiencies. 
 
Item #4 –  See Cross Section on Preliminary Plans. 
 
Item #7 –  See Plan View on Preliminary Plans. 
 
Item #9 –  The existing fixed bearings are in fair condition and  will not be replaced.  
 
Item #11 – There is no existing construction joint located in the existing deck. 
 
Item #12 – Concrete Surface Repairs are required on the concrete arches, concrete hangers, concrete floor beams, 

concrete parapet, concrete sidewalk, concrete deck, and concrete abutments. 
 
Item #13 – See attached Alternative Analysis Report for the Sufficiency Rating Calculations. 
 
Item #14 – See attached Alternative Analysis Report for the Fracture Critical and the Routine Inspection Bridge Inspection 

Reports and the Sufficiency Rating Calculations. 
 
Item #15 - See attached Alternative Analysis Report for the Structure Inventory Data Form and Fracture Critical and the 

Routine Inspection Bridge Inspection Reports. 
 
Item #16 – There is no existing drain located in the deck. 
 
Item #17 – The existing bridge will be closed during construction. 
 
Item #19 – The existing bridge railing is an ornamental concrete parapet.  The existing bridge railing has miscellaneous 

surface scaling and spalls throughout.  Concrete surface repair will be done to the deficient areas of the 
parapet.  The curb on the south side of the bridge will be reconstructed to be two-foot wide to position the 
existing parapet outside of the clear zone. 

 
Item #21 – The gas line will remain in place but will be painted, see Item # 23.  The street lighting conduit will be replaced.  

The empty conduit will be removed. 
 
Item #23 – All of the existing concrete will be stained white.  The gas line will be painted white where it is adjacent to the 

arch and blue/gray everywhere else. 
 
Work to be performed 
 

*See attached Alternative Analysis Report for this historic structure. 
 
*Concrete surface repair will also be performed on the existing concrete surfaces on the arch, hangers, floor 
beams, deck, sidewalk, and parapet. 
 
*The curb on the south side of the bridge will be reconstructed two-foot wide. 
 
*The existing overlay and 4-inches of additional concrete that was placed when the original pavers will be 
removed and a concrete overlay will be placed. 
 
*All of the existing concrete will be stained white.  The gas line will be painted white where it is adjacent to the 
arch and blue/gray everywhere else.
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ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

SPALL & CRACK ON FRONT FACE OF RAILING VERTICAL ON 
SOUTH SIDE OF BRIDGE

SPALL ON INSIDE FACE OF RAILING VERTICAL ON SOUTH 
SIDE OF BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

CRACK ON INSIDE FACE OF HANGER ON SOUTH SIDE OF 
BRIDGE

CRACK ON INSIDE FACE OF HANGER ON SOUTH SIDE OF 
BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

SPALL ON TOP OF ARCH ON SOUTH SIDE OF BRIDGEDETERORIATED CONCRTE WITH EXPOSED STEEL LATICE ON 
TOP OF ARCH ON SOUTH SIDE OF BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

SPALLS WITH EXPOSED REBAR ON BOTTOM OF ARCH ON SOUTH SIDE OF BRIDGE

CRACKS ON FRONT OF  END BLOCK CONCRETE RAILING ON SOUTH SIDE OF BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

SPALLED CONCRETE ON BOTTOM OF ARCH ON SOUTH SIDE 
OF BRIDGE

SPALL ON BACK OF END BLOCK CONCRETE RAILING ON 
SOUTH SIDE OF BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

SPALLED CONCRETE ON FRONT OF RAILING ON SOUTH SIDE OF BRIDGE

CRACKS ON FRONT OF ARCH TOP AND BOTTOM ON SOUTH SIDE OF BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

SPALL WITH EXPOSED REBAR ON FRONT OF RAILING 
VERTICAL ON NORTH SIDE OF BRIDGE

CRACK ON FRONT OF RAILING VERTICAL ON NORTH SIDE 
OF BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

SPALL ON FRONT OF RAILING ON NORTH SIDE OF BRIDGECRACK ON INSIDE FACE OF RAILING VERTICAL ON NORTH 
SIDE OF BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

CRACK ON TOP OF FRONT OF ARCH ON NORTH SIDE OF BRIDGE

SPALLS AND CRACK ON INSIDE FACE OF SIDEWALK ON NORTHSIDE OF BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

SPALL AT JOINT OF ARCH AND HANGER ON NORTH SIDE OF 
BRIDGE

CRACK ON INSIDE FACE OF HANGER ON NORTH SIDE OF 
BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

DISTRESSED CONCRETE END OF FLOOR BEAM ON SOUTH 
SIDE OF BRIDGE

SPALL ON BOTTOM OF ARCH NEAR FLOOR BEAM ON SOUTH 
SIDE OF BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

DISTRESSED CONCRETE END OF FLOOR BEAM ON SOUTH 
SIDE OF BRIDGE

DISTRESSED CONCRETE END OF FLOOR BEAMS ON SOUTH 
SIDE OF BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

DISTRESSED CONCRETE END OF FLOOR BEAM ON NORTH 
SIDE OF BRIDGE

DISTRESSED CONCRETE END OF FLOOR BEAMS ON NORTH 
SIDE OF BRIDGE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

HOLE AND SPALL ON BOTTOM OF DECK

SPALLS AND CRACKS ON THE NORTH EAST ABUTMENT



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

CRACK ON BOTTOM OF FRONT OF ARCH ON SOUTHSIDE OF 
BRIDGE WEST SIDE

CRACK ON BOTTOM OF FRONT OF ARCH ON SOUTHSIDE OF 
BRIDGE EAST SIDE



ID: 8996-00-80
SPRING STREET OVER DUNCAN CREEK

CITY OF CHIPPEWA FALLS, CHIPPEWA COUNTY

SPALL WITH EXPOSED LATTICE STEEL ON TOP OF ARCH SOUTH SIDE AT  WEST ABUTMENT

SPALL ON TOP OF ARCH SOUTHSIDE AT EAST ABUTMENT
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Introduction 

The City of Chippewa Falls, Chippewa County, wants to upgrade the Spring Street crossing of 
Duncan Creek, commonly referred to as the Rainbow Arch Bridge, while the bridge is still 
structurally in fair condition.  On behalf of the City, Ayres Associates performed a study to 
determine if replacement or rehabilitation is the best option for the bridge.  This report 
summarizes the findings and recommendations. 

The Spring Street (Rainbow Arch) bridge (P-9-0711) is a single-span concrete pony arch bridge. 

The bridge is currently open to traffic and has no load postings.  The bridge is structurally in fair 
condition, but it is eligible for replacement funding because of its functional obsolescence. 

The bridge is located approximately 0.1 miles east of STH 124 in Section 6, T28N, R08W, 
Chippewa County, Wisconsin.  (See Appendix A – Bridge Location Maps.) 

Structure History 

The existing bridge’s arch consists of a steel arch encased in concrete.  The bridge is 93.2 feet 
long from the center to center of bearings at the abutments, which are vertical concrete 
abutments supported on timber piling.  The bridge has a clear roadway width of 20 feet.  There 
is also an 8-foot-wide sidewalk on the north side of the bridge. 

The following lists some of the characteristics of the structure: 

 Bridge Number:  P-9-0711 
 Year Built:   1916 
 Number of Spans:  One (93.2 feet) 
 Overall Length:  110.9 feet 
 Clear Roadway Width  20 feet 
 Sidewalk Width  8 feet 
 Utilities:   Gas line on north side 
 Skew:    None 
 Horizontal Curve:  None 
 Super-elevation:  No crown 
 Posted Speed:  25 mph 
 Overburden:   None 
 Classification:   Collector 
 Design Load:   H-11 
 Inventory Rating:  HS-11 
 Operating Rating:  HS-18 
 Sufficiency Rating:  47.1 
 Posting:   Not load-posted but is posted as narrow bridge 

National Register of 
Historic Places 
Reference Number:  NRHP 82000642 
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The design H loading consists of a two-axle truck.  The H loading is designated H followed by a 
number indicating the gross weight in tons of the standard truck.  The existing bridge design 
load is H-11. 

The HS loading consists of a tractor truck with semi-trailer.  The HS loadings are designated by 
the letters HS followed by a number indicating the gross weight in tons of the tractor truck.  
Existing structure is load rated based on an HS-20 loading. 

Bridges are rated at two different load levels referred to as “Inventory Rating” and “Operating 
Rating”.  The Inventory Rating is the load that can safely utilize an existing structure for an 
indefinite period.  The Operating Rating is the maximum safe load carrying capacity of the 
structure. 

The bridge was built in 1916.  In 1996 the bridge deck was overlaid, concrete surface repairs 
were made, the railing was repaired, and the concrete arch was stained white. 

The bridge is on a straight tangent section with curb and gutter approaches.  Spring Street 
intersects with STH 124 (Rushman Drive) immediately west of the bridge. 

Truck traffic is restricted from using the bridge, and no right turns are allowed onto the bridge 
from STH 124 (Rushman Drive).  These traffic restrictions were placed on the bridge to help 
traffic flow in the area and are not required due to the condition of the bridge. 

Environmental Concerns 

The Wisconsin Department of Natural Resources (WisDNR) was asked to provide input and 
describe concerns regarding the project, which are as follows: 

• There are no wetlands in the area. 

• There are no known endangered species at this site. 

• If the structure were to be replaced, the new bridge should be a clear span structure.  
The width and depth of Duncan Creek must not be altered, and impacted banks must be 
lined with geotextile fabric and clean heavy riprap. 

The existing bridge is historically significant and is embraced by residents as an important 
landmark. 

The Iowa Bridge Company of Des Moines built the existing bridge in 1916.  James B. Marsh 
designed the existing bridge, and his design was patented in 1912.  The Spring Street (Rainbow 
Arch) bridge is Wisconsin’s only remaining example of this type of bridge. 

The bridge was placed on the National Register of Historic Places on June 25, 1982. 

The Spring Street (Rainbow Arch) bridge is one of 37 sites along the historic Main Street 
walking tour sponsored by the Chippewa Falls Main Street Association.  The bridge has also 
been incorporated into the Main Street Association’s logo. 

In order to do any work on this bridge using federal funding, the effects of the project on all 
cultural resources must be taken into account.  This process is referred to as the Section 106 
process and may include input from the public, the Wisconsin State Historic Preservation Office, 
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the City of Chippewa Falls, the Federal Highway Administration, the Advisory Council of Historic 
Preservation, and the Wisconsin Department of Transportation.  Historical mitigation work may 
be required. 

The navigational use of Duncan Creek in this area is minimal and is limited to recreational use. 

Existing Bridge Conditions 

The bridge is in fair condition.  The main structural problems with the bridge are that the 
bearings are severely rusted, and the ends of the beams are starting to corrode.  (See 
Appendix B – Bridge Inspection Reports and Site Photographs.) 

The bridge has a clear roadway width of 20-feet.  Based on the current roadway classification 
and traffic count, the required clear roadway width should be 34-feet for two-way traffic.  
Because the existing bridge does not currently meet the required width, the structure is 
classified as functionally obsolete. 

Structural Components 

Concrete Arches 

The concrete arches are in fair condition.  They consist of steel arch built-up box sections that 
have been covered and filled with concrete.  The steel box section, which provides the 
reinforcement for the concrete arch, is made up of steel angles in the corners that are laced 
together with steel bars.  The steel box section is connected to the steel angles that reinforce 
the concrete vertical hangers.  Numerous concrete cracks are visible throughout the arches.  
There is also spalling on the top of the arch in the southwest corner. 

Concrete Vertical Hangers 

The concrete vertical hangers are in fair condition.  They consist of steel built-up members that 
have been covered with concrete.  The steel built-up members that provide the reinforcement 
for the concrete vertical hangers are made up of steel angles in the corners of the hangers. 
They are connected with steel laced bars.  The steel built-up member is shaped like a steel I-
beam, with the angles making up the flanges and the steel laced bars making up the web.  The 
steel built-up members that reinforce the vertical concrete hangers are connected to the steel 
box sections that reinforce the concrete arch, and to the steel angles that reinforce the bottoms 
of the concrete floor beams.  There are numerous concrete cracks visible on the vertical 
hangers.   

Concrete Floor Beams 

The concrete floor beams are in fair condition.  They have been reinforced on the bottom with 
steel angles that have been covered with concrete.  The steel angles that reinforce the concrete 
floor beams are connected to the steel built-up sections that reinforce the concrete vertical 
hangers.  There are cracks and spalls throughout on the concrete floor beams.   
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Concrete Deck 

The concrete deck is in fair condition.  The original deck surface consisted of an 8-inch concrete 
deck that spans between the concrete floor beams.  The concrete deck was then covered with 
4-inch stone pavers.  At some point the pavers were removed, and 4 inches of concrete was put 
in their place.  The bridge deck received a concrete overlay in 1996.  There are several 
transverse and longitudinal cracks in the deck, along with some spalls.   

Concrete Sidewalk 

The concrete sidewalk is in fair condition.  It consists of a 6-inch concrete slab that spans 
between the concrete floor beams.  The sidewalk slab was cast higher than the concrete deck 
by increasing the depth of the floor beams under the sidewalk slab by 12 inches.  There are 
several transverse and longitudinal cracks in the sidewalk, as well as some spalls.   

Concrete Railings 

The concrete railing system is in fair condition.  They consist of concrete ornamental railing 
elements.  The railings have some miscellaneous surface scaling and spalls throughout.  The 
existing railing is not a FHWA crash tested railing. 

East Abutment 

The east abutment is in fair condition.  It is a vertical concrete abutment with a concrete footing 
supported by timber piling.  There are cracks in the abutment at the arch connections and other 
miscellaneous cracks and spalls throughout.  There is a hole in the top of the east abutment 
near the deck.   

West Abutment 

The west abutment is in fair condition.  It is a vertical concrete abutment with a concrete footing 
that is supported by timber piling.  There are cracks in the abutment at the arch connections and 
miscellaneous cracks and spalls throughout.   

Bridge Approaches 

East Approach 

The horizontal alignment of the east approach consists of a straight tangent.  The vertical profile 
of the east approach consists of a relatively steep upgrade to the east.  The width of Spring 
Street between the curbs east of the bridge varies from 20 feet at the bridge to approximately 30 
feet at the intersection of High Street, which is approximately 325 feet east of the bridge.  
Concrete retaining walls run along Spring Street east of the bridge; they retain the fill of the 
roadway from encroaching into adjacent parking lots and buildings on the east side. 
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West Approach 

The horizontal alignment of the west approach consists of a straight tangent.  The vertical profile 
of the west approach is relatively flat with a slight downgrade to the west.  The intersection of 
STH 124 (Rushman Drive) and Spring Street is immediately west of the bridge.  The width of 
Spring Street between the curbs on the east side of the intersection is 20 feet, which matches 
the roadway width of the structure.  As Spring Street continues to the west of the intersection, 
the roadway width between the curbs is approximately 40 feet. 

Traffic Analysis 

A traffic engineering study was completed to determine the potential effects on the traffic 
patterns for four alternatives: 

• Existing traffic pattern – two-way traffic on Spring Street east of STH 124 and on bridge.  
Eastbound turning movement from Spring Street allowed; but northbound right turn onto 
Spring Street from STH 124 restricted 

• One-way traffic on bridge – one-way westbound traffic on Spring Street between North 
High Street and STH 124 

• Bridge closed to vehicles – no vehicular traffic allowed to travel eastbound or westbound 
across the bridge on Spring Street from STH 124 to the east end of the bridge. 

• Bridge upgraded to non-restrictive two-way traffic – allow northbound right turn traffic 
from STH 124 onto the bridge in addition to the existing traffic movements  

(See Appendix F – Traffic Analysis.) 

A Level of Service (LOS) ranking was used to rank the existing and proposed traffic movements 
at this site.  The LOS objective for the traffic in the area of the Spring Street bridge is for all 
traffic movements to operate at LOS ‘C’ or better during the morning and afternoon peak travel 
hours.  Based on the Wisconsin Department of Transportation’s Facility Development Manual 
(FDM), Chapter 11-5-3 rural and small urban areas should be designed for LOS ‘C’ on collector 
routes.  The analysis used 20-year traffic forecast volumes. 

Existing Traffic Pattern 

If the Spring Street traffic patterns at the bridge remain the same as they are today, the LOS 
during the peak periods is expected to operate at LOS ‘B’ or better at both the STH 124 
(Rushman Drive)/Spring Street intersection and the STH 178 (Grand Avenue)/High Street 
intersection. 

One-Way Traffic on Bridge 

If Spring Street were made one-way at the bridge, traffic would be allowed to travel only 
westbound over the bridge.  This determination was made based on current traffic volumes and 
flow.  The existing eastbound traffic would be redirected to High Street, STH 178 (Grand 
Avenue), and STH 124 (Rushman Drive).  If Spring Street were made one-way for westbound 
traffic only, the LOS during the peak periods is expected to operate at LOS ‘B’ or better at both 
the STH 124 (Rushman Drive)/Spring Street intersection and the STH 178 (Grand Avenue)/High 
Street intersection.  [Because of difficult truck turning movements onto the bridge, one-way 
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traffic in the eastbound direction was not analyzed, but it is anticipated the LOS would be similar 
to the westbound-only condition.] 

Bridge Closed to Vehicles 

If the bridge were closed to traffic, motorists would be redirected onto High Street, STH 178 
(Grand Avenue), and STH 124 (Rushman Drive).  If Spring Street were closed to traffic, the 
LOS during peak periods is expected to operate at LOS ‘B’ or better at both the STH 124 
(Rushman Drive)/Spring Street intersection and the STH 178 (Grand Avenue)/High Street 
intersection. 

Bridge Upgraded for Two-Way Traffic 

If the bridge were widened to accommodate non-restrictive two-way traffic, the LOS during the 
peak periods is expected to operate at LOS ‘B’ or better at both the STH 124 (Rushman 
Drive)/Spring Street intersection and the STH 178 (Grand Avenue)/High Street intersection. 

Summary 

The traffic related to each of the rehabilitation alternatives is expected to operate at a Level of 
Service (LOS) of ‘B’ or better during the peak periods in 2029.  Geometric improvements are not 
needed at the study intersections to maintain traffic operations. 

The collector status of Spring Street would remain if the traffic on the bridge is made one-way or 
if traffic on the bridge is upgraded for unrestricted two-way traffic.   

If the bridge is closed, Spring Street loses connectivity between commercial and neighborhood 
areas.  With this being said, and noting the connectivity of East Central Street and STH 178 
(Grand Avenue), the closure of the bridge would most likely change the Spring Street 
designation to the east from a collector to a local street. 

From an operations analysis stand point, there are no traffic-related deficiencies for this project 
for any of the traffic patterns that were studied. 

Funding Options 

Several bridge funding options are available to the City of Chippewa Falls.  The three most 
logical bridge funding programs are described in detail below.  The bridge currently qualifies for 
Local Bridge Improvement Assistance (Local Bridge Program) Funding under Trans 
213.03(2)(b) as long as vehicular traffic is maintained on the bridge.  Funding sources that may 
be available if vehicular traffic is removed from the bridge include the Local Transportation 
Enhancement Program under State Statute 85.026(2) and the National Preservation Loan Fund. 

Local Bridge Program (Wisconsin Department of Transportation) 

Under the Local Bridge Program, federal and state funds are provided for replacement or 
rehabilitation of deficient bridges.  These funds will cover 80% of design and construction costs.  
The remaining 20% would be borne by the City of Chippewa Falls. 
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To be eligible for the Highway Bridge Replacement and Rehabilitation Program (HBRRP), the 
bridge must first be classified as deficient.  A deficient bridge is either structurally deficient or 
functionally obsolete. 

To be classified as structurally deficient, the bridge deck, superstructure, or substructure must 
have an NBI rating of (4) or less.  The Spring Street (Rainbow Arch) bridge’s deck has an NBI 
rating of (5), the superstructure has an NBI rating of (5), and the substructure has an NBI rating 
of (5).  Therefore the bridge is not structurally deficient. 

To be functionally obsolete, the deck geometry, underclearance, approach roadway alignment, 
structure evaluation, or waterway adequacy must have an NBI rating of (3) or less.  The deck 
geometry rating for the Spring Street (Rainbow Arch) bridge is (2), which makes this structure 
functionally obsolete. 

Since the bridge is functionally obsolete, it is eligible for bridge replacement funding if it has a 
sufficiency rating of less than 50.  It may be eligible for rehabilitation funding if it has a 
sufficiency rating less than 80.  In both cases, vehicular traffic must be maintained on the 
bridge. 

The sufficiency rating is a method of evaluating factors that show a bridge’s sufficiency to 
remain in service.  A rating of 100 would represent an entirely sufficient bridge, and zero would 
represent an entirely insufficient bridge. 

The existing Spring Street (Rainbow Arch) bridge has a sufficiency rating of 47.1.  Because the 
sufficiency rating is less than 50 and the bridge is classified as a deficient bridge, it qualifies for 
replacement funding. 

The bridge is also eligible for rehabilitation funding if an engineering study indicates that 
rehabilitation would be cost effective, would extend the life of the bridge at least 10 years, and 
would correct all of the deficiencies.  If conditions exist that would prevent the completed 
improvement from correcting all deficiencies, the Department may determine if the proposed 
project is eligible based on safety and the public interest. 

This funding alternative appears to be the best option for this bridge regardless of whether a 
replacement or rehabilitation option is selected. 

Transportation Enhancement Program (WisDOT) 

In 1991, Congress created the Transportation Enhancement (TE) Program to address concerns 
for air quality, open space, and traffic congestion.  It is designed to focus on enhancing the 
travel experience and improving the quality of life in American communities.  Communities can 
use the funds for various activities, including bridge rehabilitation, sidewalks, bike lanes, 
conversions of abandoned railroad corridors into trails, and many other enhancement or historic 
preservation projects.  These federal funds can provide up to 80 percent of project costs.  
Applications are typically accepted every other year.  This program may cover the costs of doing 
some bridge repairs if the bridge is closed to vehicular traffic.   
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National Preservation Loan Fund 

The National Trust for Historic Places has loan funds available for rehabilitating historic 
structures.  These National Trust Loan Funds (NTLF) have a 30-year track record of lending to 
low-income historic districts and to specific endangered historic resources.  Funds can be used 
for funding a variety of preservation projects including acquiring and/or rehabilitating historic 
buildings, sites, structures, and districts, and preserving National Historic Landmarks.  It is 
possible that this fund would provide funding for rehabilitation of the bridge if vehicular traffic is 
removed from the bridge and if it is shown to be a prudent expenditure. 

Public Involvement 

Kick-Off Public Informational Meeting 

A Kick-Off Public Informational meeting was held on October 22, 2009, in the City Hall 
Auditorium.  The purpose of the meeting was to gather public input regarding the possible 
replacement of the Spring Street (Rainbow Arch) bridge over Duncan Creek.  (See Appendix E 
for the Public Informational Meeting Sign-In Sheet, Public Comment Forms Received, Letters 
Received, and Newspaper Letters to the Editor.) 

The meeting was advertised in the local newspaper before the meeting date, and individual 
letters and press releases were mailed to selected groups on October 5, 2009. 

The initial response from the public was generally against replacing the bridge.  Many residents 
feel this historic structure needs to be preserved.  The majority who provided their opinions said 
the existing bridge should be repaired and, if necessary, it should eventually be closed to 
vehicular traffic.  Most of the public feels that there are other ways to cross Duncan Creek in this 
area. 

If traffic restrictions are required for the bridge, public input received suggested that the bridge 
be load-posted to eliminate heavy trucks and busses from using it. 

Some of the public felt that the bridge did not need to be made one-way because “cars are 
narrower these days.”  Other residents felt that the bridge could be made one-way and should 
probably be one-way for westbound traffic. 

Future Meetings 

Two more Public Informational meetings along with an Operational Planning meeting will be 
held regarding this project. 

Rehabilitation Alternatives 

Four rehabilitation alternatives were considered for the existing structure.  The costs shown for 
these alternatives include all bridge construction, approach work, mobilization costs, removal 
costs, and a 15% allowance for construction engineering and contingencies unless otherwise 
noted.  (See Appendix D – Cost Estimates.)  The alternatives are as follows: 
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Alternative #1 – Do Nothing 

The existing bridge is in fair condition, but the bridge is discolored and is starting to deteriorate.  
No weight limit posting is required at this time. 
 
The life expectancy of the bridge is estimated at 10 years.  After 10 years, major repairs will be 
required to keep the bridge open to vehicular traffic.  The bridge would eventually be weight limit 
posted and then closed to vehicular traffic. 
 
Traffic patterns at the bridge could remain the same.  Bicycles would utilize the existing 
roadway.  The bridge could also be made one-way or closed to vehicular traffic.  If the structure 
maintained two-way traffic, it would continue to be classified as functionally obsolete due to the 
narrow width.  If the bridge were made one-way, it would no longer be classified as functionally 
obsolete. 
 
The clear roadway width of 20 feet, the structure Inventory Rating of HS-11, and the Sufficiency 
Rating of 47.1 would remain unchanged. 
 
Cost 

There is no initial cost associated with this alternative.  There would be costs associated with 
future maintenance, which are not included at this time. 

Alternative #2 – Repair and Stain the Existing Bridge 

The existing bridge is in fair condition but is discolored and is starting to deteriorate.  No weight 
limit posting is required at this time. 
 
This alternative would consist of performing concrete surface repairs to repair spalled, cracked, 
and deteriorated areas.  After the concrete surface repairs are completed, the entire bridge 
would be stained white. 
 
The clear roadway width of 20 feet and the structure Inventory Rating of HS-11 would remain 
the same.   
 
The existing load ratings of the bridge are marginal, meaning that the bridge is close to being 
classified as structurally deficient and/or requiring a reduced weight limit posting.  As part of the 
repairs, removing the existing overlay and the 4-inches of additional concrete that was placed 
when the original pavers were removed will be considered.  Removing this weight may increase 
the load ratings of the bridge. 
 
Three possible traffic patterns could be used with this rehabilitation alternative, and the chosen 
traffic pattern would affect the available funding as noted here: 
 

• Maintain Two-Way Traffic on Bridge:  The 20-foot clear roadway width for two-way traffic 
would be too narrow to remove the bridge’s functionally obsolete classification.  
Consequently, Federal Local Bridge Funds (WisDOT) could not be used for this 
alternative.  Funding from other sources may be available, but there is no guarantee that 
funds could be obtained.  If this option would be determined to be in the public’s best 
interest, State Funds under TRANS 213 could be used. 
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• Change to One-Way Traffic on Bridge:  Spring Street would need to be signed for one-
way westbound traffic over the bridge.  The clear roadway width for one-way traffic 
needs to be at least 18 feet in order to remove the functionally obsolete classification of 
the bridge, therefore the existing 20-foot width makes the bridge eligible for Local Bridge 
Funds (WisDOT) for this repair alternative. 
 

• Close the Bridge to Vehicular Traffic:  The bridge would be closed to vehicular traffic but 
would remain open to pedestrian and bicycle traffic.  Barricades and signs would be 
required.  Because vehicular traffic is removed from the bridge, Local Bridge Funds 
(WisDOT) could not be used for this alternative.  Funding from other sources may be 
available, but there would be no guarantee that funds could be obtained. 

 
The life expectancy of the bridge is estimated at 20 years if vehicular traffic is maintained on the 
bridge.  After 20 years, significant maintenance would be required to keep the bridge open to 
vehicular traffic.  The bridge would eventually be weight limit posted and then closed to 
vehicular traffic. 
 
The life expectancy of the bridge is estimated to be 30 years if vehicular traffic is removed from 
the bridge. 
 
After repairs, the Sufficiency Rating would increase to approximately 57.3 if two-way traffic were 
maintained on the bridge.  If the bridge were made one-way, the Sufficiency Rating would 
increase to 71.4.  The Sufficiency Rating is not applicable to a pedestrian/bicycle bridge. 

Cost 

The estimated cost to rehabilitate the bridge varies by which traffic pattern is selected: 

• Maintain Two-Way Traffic $200,000 

• Modify to One-Way Traffic $210,000 

• Close to Vehicular Traffic $220,000 

Alternative #3 – Widen Bridge Clear Roadway Width and Eliminate Sidewalk 

The existing bridge is in fair condition but is discolored and is starting to deteriorate.  No weight 
limit posting reduction is required at this time.  The bridge is currently classified as functionally 
obsolete because the existing clear roadway width is narrow. 
 
This alternative consists of increasing the clear roadway width in order to remove the 
functionally obsolete classification.  The existing sidewalk and the top portions of the existing 
deck would be removed.  A new concrete deck would then be constructed over the area where 
the sidewalk was removed, and a concrete overlay would be placed on the original deck 
surface.  The roadway width would be increased to 28 feet.  No sidewalk would be provided.  
Weight limit postings would not be required. 
 
Concrete surface repairs to repair spalled, cracked, and deteriorated areas of the existing 
structure would also be performed.  After the deck repairs and concrete surface repairs are 
completed, the entire bridge would be stained white. 
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It is anticipated that this alternative would be funded with Local Bridge Funds (WisDOT).  
However, based on the recently passed State Budget Bill, removal of the sidewalk may not be 
acceptable if Local Bridge Program Funds are used.  If removal of the sidewalk is unacceptable, 
different funding sources would be required. 

The life expectancy of the bridge under this alternative is estimated at 20 years, after which 
significant maintenance would be required to keep the bridge open to vehicular traffic.  Bicycles 
and pedestrians would need to utilize the existing roadway.  The bridge would eventually be 
weight limit posted and then closed to vehicular traffic. 
 
The Sufficiency Rating would be increased to 59.7.  The Structure Inventory Rating would be 
less than HS-11. 
 
Cost 

The cost to rehabilitate the bridge as described is estimated at $295,000. 

Alternative #4 – Widen Bridge Clear Roadway Width and Add Pedestrian 
Bridge Adjacent to Existing Bridge 

The existing bridge is in fair condition but is discolored and is starting to deteriorate.  No load 
weight limit posting is currently required.  The bridge is currently classified as functionally 
obsolete because the existing roadway width is narrow. 
 
This alternative consists of increasing the clear roadway width to remove the functionally 
obsolete classification.  The existing sidewalk and the top portions of the existing deck would be 
removed.  A new concrete deck would then be constructed over the area where the sidewalk 
was removed, and a concrete overlay would be placed on the original deck surface.  The 
roadway width would be increased to 28 feet, and no sidewalk would be provided. 
 
Concrete surface repairs to repair spalled, cracked, and deteriorated areas of the existing 
structure would also be performed.  After the deck repairs and concrete surface repairs are 
completed, the entire bridge would be stained white. 
 
A separate prefabricated truss pedestrian bridge would be constructed adjacent to the bridge to 
accommodate the sidewalk.  The new sidewalk structure could be constructed on either side of 
the bridge.  It is estimated that the sidewalk structure would be 100 feet long with a clear 
sidewalk width of 12 feet.  The abutments would be concrete and would be supported by piling. 
 
The roadway portion of the bridge for this alternative would be funded with Local Bridge Funds 
(WisDOT).  The sidewalk structure may not qualify for Local Bridge Funds (WisDOT).  Funding 
from other sources for the sidewalk structure may be available, but there is no guarantee. 
 
The life expectancy of the roadway bridge is estimated to be 20 years, after which major repairs 
would probably be required to keep the bridge open to vehicular traffic.  Bicycles would need to 
utilize the roadway or the pedestrian bridge.  The bridge would eventually be weight limit posted 
and then closed to vehicular traffic. 
 
The estimated life of the adjacent pedestrian bridge is estimated at 50 years. 
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The Sufficiency Rating would be increased to 59.7.  The structure Inventory Rating would be 
less than HS-11. 
 
Cost 

The costs to rehabilitate the existing bridge as described and add an adjacent prefabricated 
pedestrian bridge is estimated at $510,000. 

Replacement Alternatives 

Four alternatives were considered for replacing the existing structure.  The costs shown for 
these alternatives include all bridge construction, approach work, mobilization costs, removal 
costs, and a 15% allowance for construction engineering and contingencies unless otherwise 
noted.  (See Appendix D – Cost Estimates).  These alternatives are as follows: 
 
Alternative #5 – Replace Existing Bridge with Single-Span Prestressed 
Concrete Deck Girder Bridge 

The existing bridge would be removed and a new single-span prestressed concrete deck girder 
bridge would be constructed.  This alternative would provide a structure clear roadway width of 
34 feet and 8-foot wide sidewalks on the both sides.  The 34-foot clear roadway width on the 
bridge would need to be tapered down to 30-feet in order to match the clear width of the 
approaches on the east approach.  This would minimize impacts to the existing retaining walls 
on the east side.  The life expectancy of the bridge is estimated to be 50 years.  Minimal 
maintenance is anticipated with this type of bridge. 

This bridge would have no aesthetic features. 

The Sufficiency Rating would be increased to 86.9.  The structure Inventory Rating would be 
greater than HS-25. 

Cost 

The cost to replace the existing bridge as described is estimated at $840,000. 

Alternative #6 – Replace Existing Bridge with Single-Span Prestressed 
Concrete Deck Girder Bridge with Aesthetic Elements 

The existing bridge would be removed, and a new 100-foot-long single-span prestressed 
concrete deck girder bridge would be constructed.  This alternative would provide a structure 
roadway width of 34 feet and 8-foot-wide sidewalks on both sides.  The 34-foot clear roadway 
width would need to be tapered down to 30-feet in order to match the clear width of the 
approaches on the east approach, minimizing impacts to the existing retaining walls on the east 
side.  The life expectancy of the bridge is estimated to be 50 years.  Minimal maintenance is 
anticipated with this type of bridge. 
 
Aesthetic features would be added to the bridge.  The aesthetic features would include using a 
concrete parapet decorative rail, using form liners on the concrete surfaces, and staining the 
concrete.  Decorative light fixtures would also be added to the bridge. 
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The Sufficiency Rating would be increased to 86.9.  The structure Inventory Rating would be 
greater than HS-25. 

Cost 

The cost to replace the existing bridge as described is estimated at $910,000.   

Alternative #7 – Replace Existing Bridge with Single-Span Prestressed 
Concrete Deck Girder with Arch Facade 

The existing bridge would be removed, and a new 100-foot-long single-span prestressed 
concrete deck girder bridge would be constructed.  This alternative would provide a structure 
roadway width of 34 feet and 8-foot-wide sidewalks on both sides.  The 34-foot roadway width 
would need to be tapered down to 30-feet in order to match the clear width of the approaches 
on the east approach, minimizing impacts to the existing retaining walls on the east side.  The 
life expectancy of the bridge is estimated at 50 years.  Moderate maintenance is anticipated with 
this type of bridge because of the concrete arch facades. 
 
A concrete arch façade would be added to each side of the bridge to match the appearance of 
the old bridge.  The concrete arch would provide no structural support. 
 
The Sufficiency Rating would be increased to 86.9.  The structure Inventory Rating would be 
greater than HS-25. 

Cost 

The cost to replace the existing bridge as described is estimated at $1,255,000. 

Alternative #8 – Replace Existing Bridge with Modern Bridge that is Similar 
to Existing Bridge 

The existing bridge would be removed and a new modern single-span concrete pony arch 
bridge would be constructed.  This alternative would provide a structure roadway width of 
34 feet and 8-foot-wide sidewalks on both sides.  The 34-foot roadway width would need to be 
tapered down to 30-feet in order to match the width of the approaches on the east approach, 
minimizing impacts to the existing retaining walls on the east side.  The life expectancy of the 
bridge is estimated to be 50 years.  More than moderate maintenance is anticipated with this 
type of bridge. 
 
Replacing the bridge with a similar bridge would help to maintain the appearance of the site. 
 
The Sufficiency Rating would be increased to 83.9.  The Structure Inventory Rating would be 
greater than HS-25. 

Cost 

The cost to replace the existing bridge as described is estimated at $1,855,000.   
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Life Cycle Cost Analysis 

Initial costs were developed for the 10 alternatives.  The estimated costs shown below include 
all bridge construction, approach work, mobilization costs, removal costs, and a 15% allowance 
for construction engineering and contingencies. 
 
A Life Cycle Cost analysis was performed to determine the most cost effective alternative over 
time.  The life cycle cost was determined through an “Equivalent Uniform Annual Cost” (EUAC) 
analysis.  The analysis assumes the rehabilitation alternatives will be replaced with a new 
prestressed concrete girder bridge (Alternative 5) after its life. 
 
The EUAC method was used instead of the Present Worth method because the cost of each 
alternative is spread over different time frames.  The interest rate was assumed to be 5%.
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Alternative Clear 
Roadway 

Width 

Inventory 
Rating 

Sufficiency 
Rating 

Initial 
Estimated 

Cost 

Life 
(Years) 

Equivalent 
Uniform 

Annual Cost 
#1 Do Nothing 20.0 ft HS-11 47.1 $0 10* $27,230* 

over 
60 years 

 
#2A Repair and Stain 

the Existing Bridge 
(Two-Way Traffic) 

20.0 ft HS-11 57.3 $200,000 20* $26,710* 
over 

70 years 
 

#2B Repair and Stain 
the Existing Bridge 
(One-Way Traffic) 

20.0 ft HS-11 71.4 $210,000 20* $27,225* 
over 

70 years 
 

#2C Repair and Stain 
the Existing Bridge 
(Remove Traffic) 

20.0 ft HS-11 N/A $220,000 30* $21,135* 
over 

80 years 
 

#3 Widen Bridge Clear 
Roadway Width & 
Eliminate Sidewalk  

28.0 ft <HS-11 59.7 $295,000 20* $31,620* 
over 

70 years 
 

#4 Widen Bridge Clear 
Roadway Width & 
Add Pedestrian 

Bridge 

28.0 ft <HS-11 59.7 $510,000 20* $42,735* 
over  

70 years 

#5 Replace Bridge 
with New 

Prestressed 
Concrete Girder 

Bridge 

34.0 ft >HS-25 86.9 $840,000 50 $46,030 
over 

50 years 

#6 Replace Bridge 
with New 

Prestressed 
Concrete Girder 

Bridge with 
Aesthetic Features 

34.0 ft >HS-25 86.9 $910,000 50 $49,870 
over 

50 years 

#7 Replace Bridge 
with New 

Prestressed 
Concrete Girder 
Bridge with Arch 

Façade 

34.0 ft >HS-25 86.9 $1,255,000 50 $68,775 
over 

50 years 

#8 Replace with 
Modern Bridge that 

is Similar to the 
Existing 

34.0 ft >HS-25 83.9 $1,855,000 50 $101,655 
over  

50 years 

*Assumes that the alternative will be replaced with Alternative #5 after its life.  If a more 
expensive replacement alternative is used, the Equivalent Uniform Annual Cost would increase 
proportionately.
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Recommendations 

It appears that Alternative #2C - Repair and Stain the Existing Bridge (Remove Traffic) is 
the best alternative at the site based on the lowest Equivalent Uniform Annual Cost.  However, 
this alternative would not be funded by WisDOT Local Bridge funds because traffic would not be 
maintained. 

Preferred Alternative:  It appears that Alternative #2B - Repair and Stain the Existing 
Bridge (One-way Traffic) is the best alternative at this site based on the relatively low 
equivalent uniform annual cost and the anticipated availability of funding.  One-way traffic would 
be in the westbound direction, and this alternative should be eligible for WisDOT Local Bridge 
Funds.  This alternative would remove the structure deficiencies that classify the bridge as 
deficient, would extend the life of the bridge for 20 years, is cost effective, and would preserve 
the historic structure.  After 20 years however, the bridge will need to be replaced.
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