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1.0 EXECUTIVE SUMMARY 

The Wood County Port Authority (WCPA) has initiated plans which include the 
demolition of the CSXRR Bridge over the Maumee River.  The bridge was built in 1902 
as part of the Toledo Beltline Railway by the American Bridge Company.  The defining 
feature on the bridge is the two span, Pratt through truss mounted to a turntable on the 
center pier which allows the spans to swing open.  This rare use of bridge technology 
qualifies the structure as eligible for the National Register of Historic Places.  The bridge 
has been closed since the 1980’s and since that time has received no maintenance.  In this 
time the bridge has deteriorated considerably.  Inspections have rated the overall 
superstructure to be in poor condition and the substructures to be in critical condition 
according to the NBIS condition ratings. 
 
In 2011, in cooperation with the Metroparks of Toledo, and others, the WCPA acquired 
ownership of the abandoned CSX Railroad Bridge as part of larger purchase of land to be 
used as a multi-purpose trail throughout Lucas and Wood Counties. Due to the historic 
status of the bridge, specifically the swing span and associated components, it is required 
that all feasible and prudent alternatives be considered prior to demolition (or 
replacement).  As such, DGL has been contracted to explore the costs associated with the 
rehabilitation and replacement of the center swing spans, including the supporting piers. 
 

x Alternative #1: Rehabilitation of Historic Center Swing Spans 

The existing structure must be rehabilitated to a state which is sufficient to 
support pedestrian and emergency vehicle loading.  The process will 
involve careful removal, structural steel replacement, cleaning, painting 
and reinstallation of the superstructure onto rehabilitated piers.  The 
substructure rehabilitation is primarily defined by extensive concrete 
repairs to the three existing piers.   

x Alternative #2: Replacement of Historic Center Swing Spans 

A multi-span prestressed concrete I-beam structure on new wall type piers 
is proposed to replace the existing center swing spans.  The bridge 
conforms to the 16’-0” trail width requirements and it is assumed that the 
existing Pratt truss was removed with care for potential adaptive use by a 
third party. 

A number of previous inspections and reports were provided to be used in the evaluation 
of both alternatives.  A combination of these existing reports and recent bid data were 
used to estimate the cost of each alternative.  An 80 year life expectancy was assumed for 
each alternative and all costs were calculated for the present year, 2015.  Construction 
costs for Alternative #1 were calculated to be $5,973,000 with a total life-cycle cost of 
$12,984,000.  Construction costs for Alternative #2 were calculated to be $2,949,000 
with total life-cycle costs of $3,828,000.  The ratio of construction costs between 
Alternative #1 and Alternative #2 is 2.03 and the ratio of total life-cycle costs is 3.39. 
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2.0 INTRODUCTION 

 2.1 Project overview 

DGL Consulting Engineers has been contracted by the Ohio Department of 
Transportation (ODOT) to perform an Alternatives Analysis regarding the 
potential rehabilitation or replacement of the historic CSX Railroad Bridge over 
the Maumee River.  The bridge is located parallel to and just downstream of the 
Ohio Turnpike crossing over the Maumee River.  It has been determined by the 
Office of Environmental Services (OES) that the unique nature of the center 
swing spans make the structure eligible for the National Register of Historic 
Places.  As an eligible structure, it is required that all feasible and prudent 
alternatives to replacement be explored prior to demolition.  In the event that it is 
not deemed a prudent use of public funds to rehabilitate and maintain the existing 
structure, efforts must also be made to explore potential relocation for another 
use.   

The only contributing portions to the historic value of the bridge have been 
identified as the center swing spans and associated components.  It has been 
determined prior to the preparation of the scope of work for this study, that only 
the rehabilitation of the swing spans Pratt Through Truss should be considered 
and that cost comparisons should be made only to the portions of a new structure 
which would replace the existing center spans. 
 

 
                         Figure 1: Project Location Map 
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2.2 Bridge History 

The 12 span CSXRR Bridge over the Maumee River was design by Waddell and 
Hedrick Consulting Engineers of Kansas City, KS and built by the American 
Bridge Company in 1902.  It was built as part of the original 28.59 mile Toledo 
Beltline Railway which connected all major rail lines which ran through the city.  
The bridge is primarily defined by a central, riveted, Pratt, swing through truss 
accompanied by 8 simply supported, Pratt deck trusses.  Two approach spans 
featuring 40’ long built up girders complete the structure for a total of 12 spans 
and 1450 feet in total length.  Research by the OES indicates that the bridge and 
associated railway were abandoned in the early 1980’s by CSX.  Existing damage 
to the lower chords of several of the southern spans is thought to be the result of a 
1982 train derailment.  The bridge changed ownership from CSX to the Wood 
County Port Authority in 2011 as part of a larger land purchase spearheaded by 
the Metroparks of Toledo with the intent to create a multi-use pedestrian trail 
along the west side corridor.  

 

2.3 Existing Condition 

The bridge has been closed and received no maintenances for over 30 years.  
Multiple reports, including the 2002 report by the Lucas County Engineer’s 
Office and the 2010 report by the Office of Structural Engineering, indicate that 
the structure is in critical condition.  Visual inspection shows that the majority of 
the protective paint system is gone and that significant corrosion has occurred 
throughout the primary structural members.  Visual inspection and sounding of 
the piers show that significant spalling and deterioration have occurred on the face 
of the piers.  The pier caps and abutments also display large amounts of section 
loss.  The rails and cross ties have been removed as well as the machinery which 
operated the swing span turntable.  Barriers have been installed at the approaches 
on either side of the bridge to discourage individuals from attempting to access 
the structure (See Figure 5) as trespassing on the structure may be dangerous.  A 
more detailed summary of the findings from each inspection may be found in the 
background section of this report. 

DGL completed a field visit on August 28th, 2015.  This visit confirmed existing 
accounts of the bridge condition and a photographic summary of the field visit is 
presented on the next few pages. 
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Figure 2: Elevation of Existing CSX Bridge over the Maumee River 

 

 

Figure 3: Transition from Deck Truss to Through Truss 
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Figure 4: Elevation of Center Swing Spans                  

 

Figure 5: Required Barricade at West Approach of Bridge  
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Figure 6: Center Pier with Turntable Components 
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3.0 BACKGROUND 

3.1 Preliminary Report: Proposed Backside Trail on the Abandoned CSX 
Railroad over the Maumee River. 

This report was prepared in December of 2002 by the Lucas County Engineer’s 
Office for TMACOG.  The report presented a cursory investigation into the 
condition of the abandoned CSX Bridge; including visual inspection from an 
inflatable boat as well as hands on inspection via climbing techniques.   

The evaluation of the bridge found the substructures to be in very poor condition.  
The piers were described as having significant deterioration throughout the outer 
surface of concrete (little to no sound concrete) while the abutments displayed 
similar deterioration and crumbling of concrete near the bearings.   

Inspection of the superstructure yielded significant corrosion issues.  The report 
identified loss of section at the bearings, pin connections and many of the rivets, 
with some rivets at the point of disintegration.  Reported visual inspection noted 
less than fifty percent paint coverage at the time of the report (2002).  The 
investigation also notes a number of chord member deformations believed to be 
the result of the 1982 train derailment.  Additional deformation had occurred in 
some members due to impacted rust. 

Concerning potential rehabilitation, the report predicted that replacement of the 
substructures would likely be both necessary and cost effective.  It was noted that 
the existing piers could possibly be safe for pedestrian, bike and light vehicular 
use; although more detailed investigation would be required.  The summary 
indicated that rehabilitation is 40% more costly than replacement. 

 

3.2 ODOT Inter-office Communication RE: National Register Evaluation of 
Bridge and Cultural Resources Literature Review. 

This communication was sent by the Office of Environmental Services (OES) to 
the District 2 office on March 16, 2009. The document was prepared in response 
to a request by the District 2 office for a National Register eligibility evaluation 
for the Upper Maumee River crossing.  The OES investigated both the Toledo 
Beltline and the bridge in question for historical significance. 

The review determined that the Upper Maumee Bridge is eligible for the National 
Bridge Register under Criterion C as an enduring example of uncommon bridge 
technology.  In addition, the structure may also qualify under Criterion A through 
the fact that it was erected by a prolific out-of-state bridge builder (American 
Bridge Company). It is noted by the OES that the center span Pratt Truss, pier and 
components are the only historically contributing elements of the structure.   
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The OES also provided insight into the impacts of rehabilitation or replacement 
on the significance of the structure and the rail line as a whole.  They believe the 
conversion of the rail line to a bikeway will not impact the footprint or 
significance of the historic Beltline.  In addition, the document states that neither 
rehabilitation nor the removal of non-contributing elements would alter the 
historic characterization of the bridge. 

OES recommended an updated structural assessment of the Pratt through truss in 
order to best determine the potential for rehabilitation and/or reuse.  They also 
revealed that there is no need for the swing bridge to be operational and that the 
U.S. Coast Guard has no problem if the bridge remains closed-to-navigation.  
This confirms that any rehabilitation or replacement project may be a fixed place 
structure. 

 

3.3 ODOT Inter-office Communication RE: CSX RR Corridor  –  Environmental 
Procedure Assessment of Rail Bridge over The Maumee River 

This communication summarizes the results of a field investigation of the Upper 
Maumee River crossing performed by the Office of Structural Engineering for 
District 2 in 2010.  The Bridge Inspection Condition Ratings Table from the 
National Bridge Inspection Standards was utilized to perform the evaluation.  The 
approach spans, deck truss spans, the swing through truss spans, and substructures 
were included.  The previously existing rails and rail ties had been removed and 
therefore were not included. 

The inspection found the approach spans to be in fair to poor condition.  The 
girders displayed section loss between 1/16 and 1/8 inches while the cross frames 
were consistently bowed due to crevice corrosion between back to back angles.  
The lateral bracing system was found to be in poor condition with crevice 
corrosion at the connection plates along with broken rivets. 

Throughout the main superstructure all truss members are built up box elements 
utilizing angles, plates, channel sections and some combination of lattice work.  
The top and bottom chords showed typical losses of up to 1/8 inch along with 
isolated areas of pitting along the web plates up to 3/16 inch.  The vertical and 
diagonal element’s web plates displayed isolated pitting up to 1/16 inch 
throughout the bridge.  The most severe cases of corrosion were noted at the pin 
connections near the bearings. 

Inspection of the gusset plates found them in poor condition overall.  The upper 
chord gusset plates were in fair condition while section loss of 1/16 to 1/8 inches 
was typical throughout the lower gusset plates. 

The review found the upper lateral bracing system to be in serious condition with 
minor section loss consistent throughout bracing members and isolated areas with 
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advanced corrosion.  Cracked connection plates and broken rivets were found at 
many gusset plates within the bracing system. 

The investigation also mentions the major impact damage located along 75 feet of 
the south, lower chord of span 1.   

The evaluation of the swing Pratt through truss resulted in similar findings as the 
other spans with the superstructure in generally poor condition.  In addition, it 
was noted that the motors which powered the swing assembly have been removed 
and that it is unlikely that the steel rollers were operable. 

This study found all substructure units to be in critical condition.  In general, pier 
concrete exhibited signs of severe delamination and spalling along the faces with 
two piers showing large spalls near the bearing seat.  The report indicated spalling 
as great as one foot deep. 

Concerning the footings and effects of scour, reference is made to the 1987 
subaqueous inspection and report.  The 1987 report indicated some scour issues 
were present and states that pumping of mud from the footings under rail traffic 
was observed prior to the bridge closure.  The 2010 report from the Office of 
Structural Engineering asserts that 20+ years of no maintenance on the structure 
should mean that the subaqueous conditions have only worsened. 

This report evaluated the possibility of rehabilitating the entire bridge.  This 
would include massive substructure rehabilitation, including jacketing piers and 
replacing pier caps, as well labor intensive superstructure repairs to the gusset 
plates, bracing and truss members.  The ultimate opinion of the authors was that 
“the existing structure has fallen into such poor condition that the magnitude 
of the effort required to restore the bridge to a safe level of performance is 
not a feasible and prudent alternative.” 

 

3.4 Planning Level Report: West Side (CSXRR) Bike/Pedestrian Trail Crossing 
of the Maumee River. 

This report was prepared by Claude Brown & Associates for the Wood County 
Port Authority in 2012 as a planning level report.  This report presents broad 
recommendations for preliminary design requirements, magnitude of costs, cost 
shares, permitting and anticipated issues. The report considered both the 
rehabilitation of the existing structure and the cost of a new structure.  From a cost 
standpoint, the authors determined that the direct costs, uncertainties and future 
maintenance costs associated with rehabilitation of the existing structure make it 
the least attractive option.  DGL has assessed the design requirements and 
generated cost estimates from this report in preparation of this alternatives 
analysis. 
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3.5 Implementation Level Report: West Side (CSXRR) Bike/Pedestrian Trail 
Crossing of the Maumee River. 

This report was prepared by Claude Brown & Associates for the Wood County 
Port Authority in 2013 as an implementation level report.  This report presents 
recommendations related to the benefits of grouping projects together in 
schedules.  DGL has reviewed the demolition cost data from this report for use in 
the final demolition cost provided. 

 

4.0 ALTERNATIVE EVALUATION 

4.1 Evaluation & Design Criteria 

Each of the options presented in the alternative evaluation assume that the all 
components outside of the center swing span have been removed.  It is assumed 
that the proposed clear width of the trail is 20’-0”.  No new preliminary design 
work was performed by DGL.  These alternatives are based on the span 
configurations, preliminary calculations and assessment of structural deficiencies 
as presented in the reports which are summarized in the background section of 
this study.  

4.2 Alternative #1: Rehabilitation of the Historic Center Swing Spans 

The first option is to rehabilitate the center two spans of the existing bridge to a 
state which is sufficient to carry pedestrian, bicycle, and light emergency vehicle 
traffic without altering the structure’s historic integrity.  The costs include 
rehabilitation of the three existing piers as well as the historic Pratt through truss. 
In order to facilitate efficient rehabilitation for both the substructure and 
superstructure, it was determined that the entire truss should be relocated to a 
nearby construction support area for refurbishing.  The area should be sufficiently 
suited for paint and rust removal, cleaning of the steel components, steel detailing 
and re-painting.  As a minimum, refurbished structural steel includes replacement 
of deteriorated or cracked plates, replacement of broken rivets and complete 
replacement of the structure’s upper lateral bracing. 

Prior to rehabilitation of the substructure, core samples are recommended for each 
of the three piers.  Investigation of the scour at the existing footings should also 
be considered.  Due to the wide spread and significant depth of delaminating 
concrete, the need for extensive concrete patching is unavoidable.  The 
rehabilitation would also replace the top 2’-0” of each pier cap and replace the 
bearings for the superstructure.  This study did not consider installation of a 
structural pier encasement for reasons relating to cosmetics and reduction of the 
waterway area.  Costs do include the necessary excavation and cofferdams 
required to access the pier footing. 
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Alternative 1 also includes re-installation of the refurbished historic center truss 
and the installation of the proposed concrete deck, railing and lighting.  It should 
be noted that per current standards this alternative is accompanied with a loss of 
functionality as the geometry of the existing truss reduces the clear width of the 
proposed bikeway to approximately 12 feet.  The moveable components of the 
existing center span were considered to be refurbished in place and prepared for 
re-attachment of the original superstructure.  These components are not 
considered operable and it is not expected that they are rehabilitated to operating 
condition.  

 

4.3 Alternative #2: Replacement of the Historic Center Swing Spans 

Alternative #2 proposes that a new structure is constructed which meets the 
proposed bikeway requirements and is of equal length of the existing historical 
center spans.  It is assumed that the entire existing structure has been removed, 
including the piers, abutments and footings.  In this scenario, the historic Pratt 
truss is considered to have been removed carefully, with it’s current condition 
maintained, in order to be available for adaptive use by a third party. 

The proposed structure in this case is a multi-span prestressed concrete I-beam 
superstructure on wall type piers.  It is modeled after Alternative #1 from the 
2012 planning level report prepared by Claude Brown & Associates (CB&A).  
The Lucas County report from 2002 also used this type of structure in estimating 
the cost for a replacement bridge.  The provisions from the original CB&A 
Alternative #1 were modified to support a wider trail width and the use of new 
footings.  These modifications increased the number of concrete I-beams per span 
to 5 and the top width of each pier wall to 25’.  The span lengths remained the 
same as in the CB&A Alternative #1 which used existing footings and span 
configurations.  Please see the 2012 planning level report titled “West Side 
(CSXRR) Bike/Pedestrian Trail Crossing of the Maumee River” for additional 
preliminary design considerations.  This option also requires significant effort 
installing cofferdams and bracing for work on the substructure. 
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5.0 COST ANALYSIS 

5.1 Initial Construction Costs 

Due to the nature of the project, and the variety of supporting material available, 
the calculations of projected costs were determined using a combination of 
methods.  These include review of estimates from existing reports related to the 
structure, specific estimates provided directly by ODOT, use of ODOT historical 
cost data and traditional engineering judgement.  Estimates from previously 
prepared reports were adjusted as necessary to fit the adjusted scope of work 
and/or adjusted for inflation.  Preliminary structure quantities were calculated for 
each alternative for all applicable items.  All preliminary construction costs were 
assumed for the current year, 2015.  Each alternative includes a base contingency 
for engineering, testing and construction services set at 20%.  Also included for 
each alternative is a construction contingency factor which was set at 10%.  
However, considering the preliminary nature of this report and the deteriorated 
condition of the existing structure, this value was increased to 15% for the 
rehabilitation option (Alternative #1).  The total preliminary construction cost 
estimates for Alternative #1 & #2 are $5,973,000 and $2,949,000, respectively.  
The full cost summaries can be found in Appendix A. 

 

5.2 Life-Cycle Cost Analysis 

Life-Cycle Cost Analysis was performed for each alternative.  Yearly 
maintenance, bi-annual inspections, painting and future rehab work were all 
considered in determining these costs.  The analysis is presented as the present 
value sum of each cost over the proposed 80 year life of the structure.  Painting of 
the structure was estimated to occur every 20 years, and rehabilitation was 
anticipated at the half-life of the structure, around 40 years.  Cost factors for 
general maintenance and inspection were determined as a best guess value 
through additional research of typical life-cycle costs. The rehabilitation reflects 
the costs assumed for re-decking of each alternative along with any necessary 
steel repair, concrete patching, railing improvement or bearing replacements.  The 
final future life-cycle costs for Alternatives #1 & #2 are $7,011,000 and $879,000, 
respectively.  Tables outlining these life-cycle costs can be found in Appendix A. 
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6.0 CONCLUSION 

Table 1 illustrates the combined construction and future life-cycle costs.  Evaluating 
simply the initial construction estimate, the cost to rehabilitate the bridge is nearly double 
the cost to build a replacement.  Considering the results from a complete Life-Cycle Cost 
Analysis increases the relative cost of rehabilitation to nearly three and a half times that 
of construction a new bridge. 

 

Table 1: Total Life-Cycle Cost Comparison 
 

  

Initial 
Construction 

Costs 

Future         
Life-Cycle 

Costs 

Total         
Life-Cycle 

Costs 

Ratio of 
Construction 

Costs 

Ratio of Total 
Life-Cycle 

Costs 
Alternative #1: 
Rehabilitation 

$5,973,000  $7,011,000  $12,984,000  
2.03 3.39 

Alternative #2: 
Replacement 

$2,949,000  $879,000  $3,828,000  
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APPENDIX A 

CONSTRUCTION & LIFE-CYCLE COST SUMMARIES 

  



Item Estimated
Quantity Unit Description: CSX RR Bridge Rehabilitation Construction Unit

Price Total

202 1 LUMP Existing Structure Removed (Special) $300,000 $300,000

503 1 LUMP Cofferdams and Excavation Bracing $480,000 $480,000

509 45000 LB Epoxy Coated Reinforcing Steel $1.05 $47,300

511 105 CY Class QC2 Concrete with QC/QA, Superstructure $596.00 $62,600

511 75 CY Class QC1 Concrete with QC/QA, Pier Above Footings $672.00 $50,400

512 1300 SY Sealing of Concrete Surfaces (Non-Epoxy) $13.00 $16,900

513 4500 LB Replacement of Upper Lateral Bracing $10.00 $45,000

513 1900 LB Structural Steel, Misc.: Replaced Plates $23.00 $43,700

513 1 LUMP Structural Steel, Misc.: Truss Reinstallation $250,000 $250,000

513 200 EACH Replaced Rivets with Bolts $132.50 $26,500

514 1 LUMP Field Painting, Misc.: Cleaning and Painting $1,705,000 $1,705,000

516 4 EACH Elastomeric Bearing with Internal Laminates and Load Plate (Neoprene) $1,250 $5,000

517 516 FT. Railing, Pipe $140.00 $72,200

519 6600 SF Patching of Concrete Structure $200.00 $1,320,000

- - - Mussel Survey & Relocation TBD TBD

Base Construction Sub-Total: $4,424,600
Design, Geotechnical & Construction Services 20% $884,920

Construction Contingencies: 15% $663,690
Subtotal: $5,973,210

TOTAL $5,973,000

Proposed Scope of Work

DGL Consulting Engineers, LLC
3455 Briarfield Blvd. - Maumee, Ohio 43537
(419) 535-1015 - (419) 535-1429 fax
www.dgl-ltd.com

CSX RR Bridge Center Swing Spans Rehabilitation
Estimated Construction Cost

October 9, 2015

1. Rehabilitate existing 2-Span Steel Pratt Through Truss by lifting off piers, refurbishing and reinstalling.

2.  Estimate is based on all three existing piers to remain.

5.  Cofferdams excavation and bracing cost acknowledges the additional cost for barges and equipment access to work site.

3.  Estimate considers the construction method in which the truss is removed in manageable pieces and reinstalled after refurbishing.

4.  Estimate did not include general project items such as Field Office, Construction Layout, or Mobilization.



Item Estimated
Quantity Unit Description: CSX RR Bridge Replacement Construction Unit

Price Total

202 1 LUMP Existing Structure Removed (Special) $500,000 $500,000

503 1 LUMP Cofferdams and Excavation Bracing $480,000 $480,000

503 1 LUMP Unclassified Excavation, Including Shale $7,000 $7,000

509 170000 LB Epoxy Coated Reinforcing Steel $1.05 $178,500

511 185 CY Class QC2 Concrete with QC/QA, Superstructure $596.00 $110,300

511 25 CY Class QC2 Concrete with QC/QA, Superstructure (Diaphragms) $608.50 $15,200

511 650 CY Class QC1 Concrete with QC/QA, Pier Above Footings $672.00 $436,800

511 200 CY Class QC1 Concrete with QC/QA, Footing $307.00 $61,400

512 1500 SY Sealing of Concrete Surfaces (Non-Epoxy) $13.00 $19,500

515 10 EACH Straight Strand Prestressed Concrete Bridge I-Beam Members, Level 2,      Type 4 
Mod. (60") $39,000 $390,000

516 20 EACH Elastomeric Bearing Pad, Misc.: Estimate 4" x 16" x 2'-0" $250.00 $5,000

517 516 FT. Railing, Misc.: Decorative $125.00 $64,500

- - - Mussel Survey & Relocation TBD TBD

Base Construction Sub-Total: $2,268,200
Design, Geotechnical & Construction Services 20% $453,640

Construction Contingencies: 10% $226,820
Subtotal: $2,948,660

TOTAL $2,949,000

Proposed Scope of Work

DGL Consulting Engineers, LLC
3455 Briarfield Blvd. - Maumee, Ohio 43537
(419) 535-1015 - (419) 535-1429 fax
www.dgl-ltd.com

CSX RR Bridge Center Swing Spans Replacement
Estimated Construction Cost

October 9, 2015

1. Replace existing 2-Span Steel Pratt Through Truss & Piers with a New Piers & Prestressed Concrete I-Beam Superstructure

3.  Estimate assumes that the superstructure is removed with care and set-aside for potential use by a third party.

4.  Estimate did not include general project items such as Field Office, Construction Layout, or Mobilization.

2.  Estimate is based on a 20'-0" trail width which is carried through over the bridge.

5.  Cofferdams excavation and bracing cost acknowledges the additional cost for barges and equipment access to work site.
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Life-Cycle Cost Analysis 

 

Alternative #1: Rehabilitation 
Initial Cost of Structure: $5,973,000  
Analysis Period (years): 80 

  
Frequency 

(Years) 
Cost 

Factor 
 Total Cost 

(Current Year $) 
Maintenance Costs* 1 0.05% $235,934  
Inspection Costs* 1 0.20% $943,734  
Painting Costs 20 28.55% $5,115,000  
Rehabilitation Costs 40 12.00% $716,760  

Total Life-Cycle Costs Present Value: $7,011,000  

 
*Maintenance and inspection cost factors based on LCCA information  
determined by the Prestressed Concrete Association of Pennsylvania 

 

 

Alternative #2: Replacement 
Initial Cost of Structure: $2,949,000  
Analysis Period (years): 80 

  
Frequency 

(Years) 
Cost 

Factor 
 Total Cost 

(Current Year $) 
Maintenance Costs* 1 0.05% $116,486  
Inspection Costs* 1 0.15% $349,457  
Painting Costs 20 0.00% $0  
Rehabilitation Costs 40 14.00% $412,860  

Total Life-Cycle Costs Present Value: $879,000  

 
*Maintenance and inspection cost factors based on LCCA information 
determined by the Prestressed Concrete Association of Pennsylvania 
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OHIO DEPARTMENT OF TRANSPORTATION
INTER-OFFICE COMMUNICATION

Office of Environmental Services
TO: David Dysard, District 2 DDD DATE: March 16, 2009

Alteration: Rjchÿrd Pgjrse, Distriqtr-2 DEC
FROM: Timolhy"lÿvMÿdiÿnÿratoiÿ Office of Environmental Services
SUBJECT: Cultural Resources Preliminary Evaluation

PROJECT: LUC/WOOAbandoned CSX Maumee River Swing Bridge and Proposed
Backline Trail

RE: National Register evaluation of bridge and cultural resources literature review

PID: 80544

Project Description
The City of Toledo proposes to build a bikeway on an 11.384-mile section of an
abandoned railroad. The abandoned railroad was once part of a beltline that surrounds
the city. This segment of the line spans the Maumee River and is located in both Lucas
and Wood counties. No new right-of-way is expected for the work.

In December 2008 your office contacted the Office of Environmental Services, Cultural
Resource Division to provide a National Register eligibility evaluation for the Upper
Maumee River crossing and perform a literature review to identify cultural resource sites
within the abandoned eleven-mile-long segment of the Chessie Seaboard Express
(CSX)-owned railroad.

Area of Potential Effect (APE)
The project starts at railroad Mile Post 5 (MP-5) near the corner of Laskey Road and
Jackman Road. The project follows the railroad right-of-way south, through Bowman
Park, Ottawa Park, The University of Toledo, Medical University of Toledo, and
Schneider Park. The railroad continues southeast across the Maumee River into Wood
County, and the project terminates at the west side of Bates Road, near Mile-post 16
(MP-16). See Figure 1.

Literature Review
The railroad segment which passes through the Medical University of Ohio was
previously surveyed in 1978 for the proposed Westwood Ave to Hill Avenue project and
also in 2006 for the Medical University of Ohio, Advanced Technology Park expansion.
Another previous survey was conducted where the railroad intersects Dorr Street. On the
east side of the Maumee, a previous survey was conducted where the WW Knight
Nature Preserve is located along the west side of the APE corridor.
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No previously recorded history/architecture sites are located within or immediately
adjacent to the existing railroad within the proposed Bikeway segment. One previously
recorded archaeological site was recorded near the bridge in 1979. The Turnpike Bridge
Site (WO-0072) is a prehistoric lithic scatter located on the eastern bank of the Maumee
River, between the turnpike bridge and the CSX railroad.

History/Architecture

Toledo Beltline Railway
The Toledo Railway and Terminal Company completed a 28.59 mile beltline around the
city in September 1, 1903 (1903 Annual Report of the Commissioner of Railroads and
Telegraphs). Prior to the completed TTRR beltline, in the late 1800's, the Toledo Beltline
Railway (B&O) and Michigan Central (NYC) rail lines were constructed to bypass and go
around the city. In 1903, the Toledo Railroad and Terminal Company's "beltway"
connected with every railroad entering Toledo. In 1906 the line was sold under
receivership to its connecting railroads; reorganized; and became the Toledo Railway
and Terminal Company (TTRR) on January 1, 1908. In 1914 the Hocking Valley Railroad
acquired nearly 10 percent interest in the TTRR (2007 The Hocking Valley Railway).

Our research indicates that the APE portion of the beltway and bridge were mostly
abandoned in the early 1980's by CSX, around the time of federal deregulation of the
railroads but has an easement agreement with Norfolk Southern for part of the line.
Cartographic sources indicate that the APE includes the only single track segment of the
beltline, spanning the upper Maumee and continuing north toward Copeland Boulevard.
See Figures 2 and 3.

Upper Maumee River Swing Bridge
The abandoned swing bridge is located 11.5 miles from the mouth of the Maumee River
where it empties into Lake Erie. It was designed by the American Bridge Company and
constructed in 1903 by the Toledo Railroad and Terminal Construction Company. It
spans 1450 feet across the Maumee with a 49 foot vertical clearance. The bridge
features a center pivot swing span with 11 spans total. The two approach spans are 40
foot built up girders. The center span is a double cantilever continuous 253 foot long two-
span riveted Pratt through truss supported on a center pier. The remaining 8 spans are
riveted Pratt deck trusses of 143.5 to 145 foot spans (2002 TMACOG). See Figures 4
and 5.



-3-
David Dysard, District 2 DDD March 16, 2009
CSX Maumee River Swing Bridge and Proposed Bikeway
PID: 80544

Center bearing, swing-span bridges are among the least common bridge types found in
the country and are considered significant. Late nineteenth and early twentieth century
examples possess a high level of significance if they retain their integrity. Character-
defining features that contribute to integrity include a swing span, central pier of masonry
or concrete, pivot, and end rests. Other features such as operational machinery, and
abutments, piers or wingwalls may also be character-defining features (2005 NCHRP).

The report for the Toledo Metropolitan Area Council of Governments (TMACOG) for the
proposed Backside Trail completed in December of 2002 by the Office of the County
Engineer, states that the bridge is in critical condition. The report states that the piers and
abutments have section loss and deterioration and that there is a large amount of surface
rust over the entire structure, some of the pin connections are showing signs of section
loss and a few of the lower deck chords are bent which may be due to a derailment that
happened in 1982 on the south spans (2002 TMACOG).

Copies of the subaqueous study of the piers conducted for Burgess and Niple in 1987,
The Upriver Bridge/Backside Feasibility Study conducted by Burgess and Niple in 1989
and the American Bridge Co.'s General Plan for the Maumee River Bridge (circa 1902)
were requested by our staff in January 2009. We would like to have the opportunity to
review these documents whenever your staff can provide them or they become available.

Our staff has not confirmed if the swing span was ever opened or featured the machinery
to operate. It was built at a time when commercial activity on the Maumee was shifting
down river. Swing bridges are easier to erect in place without disturbing navigation than
other movable bridges. Our research does not indicate that there was ever a fender
system in place to protect the opened span. The fender systems were sometimes used as
falsework during construction (2003 Koglin).

The Ohio Department of Transportation's Historic Bridge Database contains two vehicular
swing bridges, one in Cleveland and the other in McConnelsville. The Harmar Village
Bridge is a former B&O Railroad swing truss and part of the National Register-listed
Harmar Historic District crossing the Muskingum River in Marietta. All three are rim-
bearing swing spans dating from 1901 to 1914 respectively. The Lower Maumee River
Bridge is located at the northern Maumee crossing of the beltway line and it is also a
center bearing bridge. It has been altered and updated over the years but still operable as
of 2003 (2009 Berry).

Ohio built a total of 71 iron railroad bridges between 1902 and 1903, according to the
Commissioner of Railroads and Telegraphs Annual Report for that year.
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The American Bridge Company was incorporated in 1900 by JP Morgan as part of a
consolidation of 28 steel fabricators and constructors which included the Toledo Bridge
Company. The American Bridge Company became a subsidiary of the U.S. Steel
Corporation in 1901. A private company since 1987; American Bridge Co. is noted for
constructing the San Francisco Bay Bridge, the Sears Tower, and recently, the world's
largest movable bridge (Woodrow Wilson Bascule Bridge over the Potomac River) in
Washington D.C. (1901/2009 American Bridge Company).

There are three American Bridge Company-built vehicular bridges in ODOT's Historic
Bridge Database dating from 1923 to 1949. All three structures are eligible for the
National Register. A center-bearing vehicular swing span truss was built by the American
Bridge Company in 1914 and carried State Route 555 over the Muskingum River. It is no
longer extant.

National Register Eligibility
It is our staff's opinion that the Toledo Beltiine may possess significance within the context
Toledo's industrial heritage, as rare example of a beltiine, and also for its brief association
with the Hocking Valley Railroad. However, it is beyond the scope of this undertaking to
evaluate the National Register eligibility of the railroad line in its entirety based on the
scope of this project. It is our opinion that elements that would make this rail line significant
will not be altered by converting the abandoned segment of the APE to a bikeway. The
proposed project will retain the footprint of the railroad along the 11.384-mile bike trail.

Our staff has determined that the Upper Maumee Bridge meets National Register
eligibility under Criterion C as a surviving example of an uncommon type of bridge
technology. We consider the center-bearing swing span Pratt truss, its pier, and rests, the
only significant elements of the structure. It also carries significance under Criterion A for
its association with a prolific out-of-state bridge builder (American Bridge Company, PA).

Archaeology
Based on the literature review, previous surveys and disturbed nature of the APE, an
archaeological reconnaissance survey is not considered necessary at this point unless,
the scope of work deviates more than ten feet beyond the existing rail right-of-way.

Conclusions
It is our staff's opinion that conversion of the abandoned railroad corridor into a bikeway
will not affect the characteristics that make the Toledo Beltiine historically significant. The
removal of the bridge will not affect the Beltline's original configuration or context.
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Retaining or making necessary alterations to contributing elements of the bridge (i.e. Pratt
through truss center swing-span, pier, and movable components) with in-kind materials or
for safety reasons may have no adverse effect to the historic property under 36 CFR Part
800. Final determinations of eligibility and effect will be made in consultation with the
OSHPO.

Also, removal or alteration of non-contributing elements (i.e. approach spans, approach
piers, abutments and all decking material) would not alter the characteristics of the bridge
that make the resource eligible for the National Register of Historic Places.

Recommendations
Based on our historic evaluation of the bridge, we recommend an updated structural
analysis of the center-span Pratt through truss and its pier to determine what alternatives
are feasible for reusing it. The Office of Structural Engineering suggested that a structural
assessment should be based on AASHTO's Guidelines for Historic Bridge Rehabilitation
and Replacement and the Guide Specifications for Design of Pedestrian Bridges which
only requires 85 pounds per square foot live loads.

Staff members from ODOT's Office of Structural Engineering have offered to conduct a
field inspection and structural analysis of the bridge for pedestrian loads. Please let us
know if you would like us to request an in-house inspection of the bridge.

Correspondence with the U.S. Coast Guard discovered that there are no records of
requests to open the bridge within the past 15 years. The river is considered navigable at
this crossing but the Coast Guard would have no objections to allow the bridge to remain
in the closed-to-navigation position. Additionally, there would be no permit required if a
fixed place structure were proposed (Striffler, 2009).

In accordance with Stipulation 2(B)(3) of the Programmatic Agreement Among The
Federal Highway Administration, The Advisory Council On Historic Preservation, The
Ohio Historical Society, State Historic Preservation Office, And The State Of Ohio,
Department Of Transportation Regarding The Implementation Of The Federal-Aid
Highway Program In Ohio (Agreement No 12642) executed July 17, 2006, and in
compliance with 36 CFR Section 800.4(c)(2), ODOT-OES has determined the following:

1. The 1903 American Bridge Company-built Upper Maumee RR Bridge's center
swing span, meets National Register eligibility under Criterion C as a rare example
of its type, with the Pratt through truss swing span, center pier and movable
components as the contributing elements of the bridge. The approach spans,
approach piers, abutments and all decking material are considered non-
contributing elements. It is also eligible under Criterion A for being constructed by
the American Bridge Company, a prolific out-of-state bridge builder.
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For Section 106 purposes for the proposed bikeway, we propose the National
Register boundary as the existing 253-foot center swing span Pratt truss of the
Upper Maumee Bridgewith its associated components as contributing.

i
2. The proposed bikeway project will have no effect to elements that would render [
the Toledo Beltline railroad eligible for the National Register of Historic Places as a j
component within Toledo's industrial heritage, its distinguishing configuration which
encircles the city, and minor association with the Hocking Valley Railroad.

3. As long as the work is limited to the existing railroad right-of-way and previously
surveyed areas, the potential for impacting undisturbed archaeological remains is
unlikely.

Once available, please provide us with a project package and mapping, including any
areas of additional right-of-way. Please include a description of work associated with the |
other bridge structures located within the APE. We will make an official Section 106
finding for the subject project once we receive these items.

A copy of this IOC should be attached to the appropriate environmental document. If you
have any questions or comments regarding this determination, they may be addressed to
Thomas P. Barrett, Staff Historian at tom.barrett@dot.state.oh.us or 614-466-3932.

TMH/tpb

c: Mark Epstein, SHPO, w/attachments ; Adam Johnson, FHWA; Project File; Reading file;
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Figure 2. 1903 Map of entire beltline. The APE is located in the bottom left corner.
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March 16,2009

Figure 3. 1933map of beitline around Toledo with showing single tracks in APE (bottom left corner).

Figure 4. Train crossing bridge circa 1970's.

Figure 5. This a recent aerial view of the structure, showing its proximity to the Ohio Turnpike.
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Inter-office Communication 
 
 

To:  Mike Ligibel P.E., Planning & Program Admin, District 2    Date: February 16, 2010 
 
From:  Tim Keller, P.E., Administrator, Office of Structural Engineering 

 
Subject: Toledo - CSX RR Corridor - Environmental Procedure 
  Assessment of Rail Bridge over The Maumee River  
 
By:  Mike Loeffler, P.E., Bridge Operations and Maintenance Engineer 
 
The Office of Structural Engineering has conducted a preliminary field review of a 12 span 
railroad bridge spanning The Maumee River. The bridge is currently closed to all traffic. The 
bridge was designed by Waddell and Hedrick Consulting Engineers of Kansas City, KS, and 
erected by the American Bridge Company of New York in 1902. The information is 
documented by two placards on the end posts of the swing portion of the bridge. The 
structure consists of two girder approach spans, eight simply supported deck trusses, and a 
two span turntable swing through truss. The total length of the structure is approximately 
1490 feet.    
 
State and federal guidelines for evaluating the condition of bridges have been developed to 
promote uniformity in the inspections of various bridges. Condition ratings are used to 
describe the existing, in-place bridge as compared to the as-built condition. Condition codes 
are used to provide an overall characterization of the general condition of the entire 
component being rated.  The following table was used as a guide in evaluating the condition 
of the various members and fracture critical members of the bridge. 
CONDITION DEFECTS 

NBIS Bridge Inspection Condition Ratings NBIS 
9 - Excellent   
8 - Very Good No problems noted 
7 - Good Some minor problems 
6 - Satisfactory Structural elements show some minor deterioration 

5 - Fair All primary structural elements are sound but have minor section loss, 
deterioration, spalling or scour 

4 - Poor Advanced section loss, deterioration, spalling or scour 

3 - Serious 
Loss of section, deterioration, spalling or scour have seriously affected 
primary structural components.  Local failures are possible.  Fatigue cracks in 
steel or shear cracks in concrete may be present 

2 - Critical 

Advanced deterioration of primary structural elements.  Fatigue cracks in steel 
or shear cracks in concrete may be present or scour may have removed 
substructure support.  Unless closely monitored it may be necessary to close 
the bridge until corrective action is taken 

1 - Imminent 
Failure 

Major deterioration or section loss present in critical structural components or 
obvious vertical or horizontal movement affecting structure stability.  Bridge 
is closed to traffic but correction action may put back in light service 

0 - Failed Out of service - beyond corrective action 



 
 
Deck  
 
The rails and rail cross ties have been remove. Therefore no items associated with the deck 
items were evaluated. 
 
Approach Spans 
 
The girders are in fair condition [5]. The top flanges have a uniform section loss of a 1/16 
inch with additional areas of pitting adding 1/8 inch of loss.  The lower flanges at the 
bearings have significant section losses.  
 
The cross frames are in fair condition [5].  Cross frames are located approximately every 15 
feet. The lower struts of the crossframes are comprised of back to back angles. All of the 
back to back angles are exhibiting bowing from crevice corrosion up to 2” in.  
 
The lateral bracing is in poor condition [4].  The upper and lower lateral bracing located in 
the plane of the top and bottom plane of the girder flanges are in poor condition. The 
connection plates have broken rivets and crevice corrosion. 
 
Deck Truss Spans 
 
The superstructure is in poor condition [4]. The truss members are built up riveted box 
member comprised of angle, plates, and channel sections. All truss members have a 
combination of lattices work on the bottom, or top and bottom.  
 
The top and bottom chord exhibits typical losses up to 1/8" along the web plates and bottom 
lattice bars throughout all spans. Other isolated areas along the top chord exhibited pitting to 
3/16" along the full height of the web plates. Impacted rust up to 2" was noted between the 
web plates and flange angles. 
 
Span 1 has major impact damage to the south lower chord presenting distortion in the 
horizontal or vertical alignment. The damage extends for approximately 3 panel points (75 
feet) 
  
The vertical members and diagonal members are in fair condition [5] overall with isolated 
members exhibiting pitting, up to 1/16" along the web plates and lattice bars throughout all 
spans. The verticals with the worst cases of section loss were typically noted at the pin 
locations at the bearings.  
 
The gusset plates are in poor condition [4] overall, with typical 1/16" – 1/8" losses, typically 
alone the lower gusset plates. The upper chord gusset plates were in fair condition. Isolated 
gusset plates exhibited pitting between 40-50% of the surface area on the exterior and interior 
faces.  
 
The upper lateral bracing is in serious condition [3]. Bracing members have areas of minor 
section loss with isolated areas of advanced section loss. The gusset plates connecting the 
bracing to the upper chord exhibited many locations of broken rivets and cracked connection 
plates. 
 



The floorbeams are in fair condition [5], exhibiting minor pitting up to 1/16". 
 
 
Swing Through Truss Spans 
 
The once movable portion of truss bridge is a swing bridge, which is swung open by pivoting 
atop of the center pier in the horizontal plane. The truss pivots upon a series of 6 inch 
diameter steel wheel arranged in a 25 foot circular ring. The steel wheels rest upon a steel rail 
supported by a steel frame. Two electric motors and gearing located just below the tracks, 
placed on the outside wall of the circular ring, provide powered to move the bridge. A 
breaking system and locks are located on the adjacent piers.  
 
The superstructure is in poor condition [4].  The truss members are built up riveted box 
member comprised of angle, plates, and channel sections. the Truss member conditions 
mimic findings in the deck trusses. 
 
All motors to power the swing structure have been removed. The 6 inch wheels exhibits the 
effects of age and weather and do not seem operable. Steel frame and supports are in fair 
condition.  
 
Substructure 
 
The substructure is in critical condition [3].  The concrete substructure units are wall type 
pier with spread footing founded on rock. The pier concrete has significant areas of 
delaminations and spalling.  Two piers have large spalls affecting the bearing capacity of the 
pier seat. Significant deterioration is evident on all piers at the water line. Three piers have 
spalled areas greater than one foot deep.  
 
An in-depth subaqueous inspection and cost estimate was performed in 1987 for the river 
piers. The report found scouring effects at two locations. The reports state “Prior to the 
closure, it was reported that one or more river piers were “pumping mud” under rail traffic”. 
The report listed all the substructure units in poor condition. In the twenty three years since 
that report no work or maintenance has been performed on the substructure.  Therefore we 
are assuming the conditions have worsened as to the scour.  
 
 
 
Bridge Replacement Alternatives:  
 
Rehabilitated Structure – The rehabilitation of the current structure will have to consider a 
new deck will have to conform to the truss type floor system being supported from panel 
point to panel point spanning 25 feet. Assuming concrete, the additional thickness, width, 
number of deflection joints, and expansion joints will add greatly to the rehabilitation cost. 
Superstructure steel repairs to gusset plates, bracing, and truss members will be labor 
intensive. The structure will require a new paint system. The condition of Span 2 lends itself 
to replacement versus rehabilitation. 
 
 
Annual maintenance cost can vary considerably and are a function of many factors including 
maintaining agency practices, structure age, structure type, and trail usage requirements. The 
painting of the steel truss will remain a high-maintenance cost.    



 
Substructure rehabilitation will require massive concrete replacement and repair. Jacketing 
the piers walls and adding new pier seats was costly in the 1987, with additional work to the 
piers cost can be expected to reach two million for substructure work alone. 
 
The existing structure will have to be analyzed to ensure capacity requires can meet with 
current specifications in the rehabilitated configuration.  
 
New Structure – The cost of a new structure based upon square footage of 1500 feet by 12 
feet at a unit cost $175 a square foot would be approximately 3.2 million. 
 
 
Summary and Recommendations 
 
The following cost estimate is a preliminary cost estimates based upon the Office of 
Structural Engineering judgment. It is the current opinion of this Office replacing the 
structure with a new structure is considerably more economical then rehabilitating the 
existing structure.   
 
Finally the concept of rehabilitation needs to be brought into context. The existing structure 
has fallen into such poor condition that the magnitude of the effort required to restore the 
bridge to a safe level of performance is not feasible and prudent alternative.  
 
Should you have any questions concerning our review comments for the above referenced 
project, please contact our office. 
 
 
 
 
 
 
TK:ML 
c:   Tom Barrett – Office of Environmental Services 
 Susan Gasborro - Office of Environmental Services 

File  
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