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6.0 Development of Bridge Alternatives 
This chapter provides information about the development of the bridge alternatives for the Brent Spence 
Bridge Replacement/Rehabilitation Project, explaining in detail the 3 Step Bridge Type Selection 
Process. 
 
6.1 Introduction 
A Bridge Type Selection Process (BTSP) was completed as part of the Brent Spence Bridge 
Replacement/Rehabilitation Project to assist the Kentucky Transportation Cabinet (KYTC) and the Ohio 
Department of Transportation (ODOT) in selecting one bridge alternative to be constructed across the 
Ohio River.  The recommended Final 3 Bridge Alternatives presented in this document are the result of 
the project’s functional and budgetary requirements, as well as the public feedback received during the 
course of the BTSP. 

 
The proposed bridge will span the Ohio 
River just west of the current Brent Spence 
Bridge which facilitates interstate and local 
travel by providing access to Covington, 
Kenton County, Kentucky and downtown 
Cincinnati, Hamilton County, Ohio.  The 
Brent Spence Bridge, which opened to 
traffic in 1963, was designed to carry 80,000 
vehicles per day.  Currently, approximately 
160,000 vehicles per day use the Brent 
Spence Bridge and traffic volumes are 
projected to increase to approximately 
233,000 vehicles per day in 2035.  Safety, 
congestion and geometric problems exist on 
the structure and its approaches.   

 
Within this context, the new bridge must meet several requirements: 

 Minimize its impact on local historic structures and local infrastructure; 
 Work in conjunction with the existing Brent Spence Bridge; 
 Fit into the construction schedule and budget of the larger project to increase capacity on I-75; 
 Require minimal maintenance and maximum durability; 
 Have no permanent effect on river navigation; 
 Integrate itself in the landscape of the riverfront; 
 Provide an improved crossing experience for drivers; and 
 Conform to current design standards. 

 

6.2 The Bridge Type Selection Process 
As depicted below, the Bridge Type Selection Process (BTSP) is collaborative in nature and based on 
public input and engineering details.  The process began in 2009 and includes the following three steps:  
 

 Step 1 - Develop 18 Preliminary Bridge Concepts;  
 Step 2 - Develop 6 Bridge Type Alternatives; and  
 Step 3 - Develop Final 3 Bridge Alternatives. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Kentucky approach to Brent Spence Bridge 
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6.2.1 Step 1 – Develop 18 Preliminary Bridge Concepts 

 
 
The objective of Step 1 of the BTSP was to:  
 

 Identify key visual and aesthetic criteria to be used as part of the BTSP; 
 Obtain US Coast Guard design requirements for the new bridge; and 
 Develop approximately 18 Preliminary Bridge Concepts. 

Prior to meeting with the Project Aesthetics Committee (PAC), coordination with the US Coast Guard was 
conducted to determine their design requirements for the new bridge.  Following verification by the US 
Coast Guard of the bridge clearance and pier locations, the bridge design team met with the PAC on 
September 25, 2009 to identify the key visual and aesthetic criteria.  These visual and aesthetic criteria 
were then used to develop and refine the Preliminary Bridge Concepts, reflecting feasible bridge types 
and using engineering solutions that best addressed the characteristics identified by the PAC. 
 
In coordination with the Federal Highway Administration (FHWA), KYTC, and ODOT, key design criteria 
and guidelines were developed as evaluation methodology to be used to evaluate the preliminary bridge 
concepts.  The key design criteria developed to be used during each step were: 
 

 Construction Cost; 
 Constructability; 
 Maintenance and Durability; and 
 Major Rehabilitation Feasibility. 

Evaluation guidelines were also developed as part of the overall project. Some of the guidelines reflected 
navigational, structural and highway limitations, and physical restrictions that exist at the bridge site.  
Other guidelines represented environmental commitments and financial constraints necessary to meet 
budgetary goals. The key design criteria, key visual and aesthetic criteria, and evaluation guidelines were 
used to select and develop the Preliminary Bridge Concepts. 
 
As a result of the September 25, 2009 PAC meeting, 24 preliminary bridge concepts were developed and 
evaluated during Step 1.  The evaluation process recommended 12 preliminary bridge concepts to be 
carried forward for further study.  The 12 preliminary bridge concepts represented all feasible bridge 
types and engineering solutions that addressed the PAC’s criteria.  FHWA, KYTC, and ODOT concurred 
that the 12 concepts best met the Step 1 objectives. 

The 12 Preliminary Bridge Concepts selected as meeting the objectives of Step 1 were: 
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Arch Concepts, Continued 

 
 

Cable Stayed Concepts 
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6.2.2 Step 2 - Develop 6 Bridge Type Alternatives 

 
 
The objective of Step 2 was to: 
 

 Present the preliminary bridge concepts approved during Step 1 to the PAC and public to gain 
feedback to help select the concepts to be recommended as the 6 Bridge Type Alternatives 
for further development in Step 2;   

 Perform conceptual engineering analysis on the 6 Bridge Type Alternatives; 
 Prepare renderings and computer visualizations of the 6 Bridge Type Alternatives; and 
 Prepare cost estimates for the 6 Bridge Type Alternatives. 

 
At the beginning of Step 2, the 12 preliminary bridge concepts were presented to a combined meeting of 
the Advisory Committee (AC) and PAC on January 29, 2010.  During this meeting, the bridge design 
team presented the 12 preliminary bridge concepts consisting of two truss bridge, three arch bridges and 
seven cable-stayed bridges.  The bridge design team then solicited feedback from the two committees as 
to which concepts best met the five key visual and aesthetic criteria.  During the meeting, the bridge 
design team presented various bridge components incorporated into the 12 preliminary bridge concepts 
and requested additional feedback to aid in the Step 2 bridge type selection process.  The 12 preliminary 
bridge concepts were also posted on the project website to solicit public comment as well.  Following the 
AC/PAC meeting, the public was provided a one-week comment period to submit feedback regarding the 
aesthetic elements of the new Ohio River Bridge.  Comments were received through emails, the project 
website, faxes, and phone calls.  
 
Based on the results of the January 29th AC/PAC meeting and the public comments received, 6 
preliminary bridge concepts were selected and approved by FHWA, KYTC and ODOT to be evaluated in 
more detail during Step 2. 
 
Through a series of design meetings with the FHWA, KYTC, and ODOT, the 6 Bridge Type Alternatives 
were further refined for conformance to the design parameters and to determine which best met the 
design guidelines of the project.  During this process, each of the 6 Bridge Type Alternatives was 
evaluated for construction cost, constructability/construction time, maintenance and durability, major 
rehabilitation feasibility, and maintenance of traffic.  Renderings and computer visualizations showing 
different views and details were developed for each of the 6 Bridge Type Alternatives.  At the end of Step 

2, the 6 Bridge Type Alternatives were reviewed and approved by FHWA, KYTC, and ODOT
agencies concurred that the following 6 Bridge Type Alternatives best met the objective of Step 2:
 

 
 

Alternative 1 Arch Bridge:   
Simply supported arch with inclined arch ribs 

 
 

Alternative 3 Cable Stayed Bridge:   
Two towers, three vertical legs/tower 

 
 
 
 
 
 
 
 
 
 

Alternative 5 Cable Stayed Bridge:   
Two towers, two inclined legs/tower 
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2, the 6 Bridge Type Alternatives were reviewed and approved by FHWA, KYTC, and ODOT.  The 
agencies concurred that the following 6 Bridge Type Alternatives best met the objective of Step 2:  

 
 

Alternative 2 Arch Bridge:  
Continuous arch with vertical arch ribs 

 
 

Alternative 4 Cable Stayed Bridge:   
Two towers, three inclined legs/tower 

 
 

Alternative 6 Cable Stayed Bridge:   
One tower, two vertical legs/tower 
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6.2.3 Step 3 - Develop Final 3 Bridge Alternatives 

 
 
The objective of Step 3 was to: 
 

 Present the 6 Bridge Type Alternatives approved during Step 2 to the PAC and public to gain 
feedback to support selection of the bridge type alternatives recommended as the Final 3 
Bridge Alternatives for preliminary design in Step 3;   

 Perform significant preliminary design on the Final 3 Bridge Alternatives; 
 Revise and develop additional renderings and computer visualizations of the Final 3 Bridge 

Alternatives, including animations; 
 Prepare cost estimates for the Final 3 Bridge Alternatives; 
 Present the Final 3 Bridge Alternatives at two public meetings; and 
 Complete the Bridge Type Selection Report. 

Step 3 began with the presentation of the 6 Bridge Type Alternatives to a combined AC and PAC meeting 
on April 15, 2010.  The purpose of the meeting was to receive feedback on the 6 Bridge Type 
Alternatives to aid the bridge design team in selecting the Final 3 Bridge Alternatives. Key visual and 
aesthetic criteria previously established were used by the PAC to evaluate the 6 Bridge Type 
Alternatives. 
 
The 6 Bridge Type Alternatives were also posted on the project website to solicit public comment as well. 
Following the PAC meeting, the public was provided a one-week comment period to submit feedback.  
Comments received indicated that the public is in favor of both the arch type bridges as well as the cable 
stayed bridge types with no clear preference for either.   
 
Based upon the results of the PAC meeting and public outreach efforts, the following Final 3 Bridge 
Alternatives were selected and approved by FHWA, KYTC and ODOT for further study during Step 3: 
 

 Alternative 1: Tied Arch Bridge; 
 Alternative 3: Two Tower Cable Stayed Bridge; and 
 Alternative 6: One Tower Cable Stayed Bridge. 

Additional technical analyses for the Final 3 Bridge Alternatives was also presented to the AC on 
December 17, 2010. To date, the bridge design team has not received additional comments from the AC.  
The Final 3 Bridge Alternatives are depicted in the following figures: 

 
Alternative 1: Tied Arch Bridge 

 
Alternative 3: Two Tower Cable Stayed Bridge 
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Alternative 6: One Tower Cable Stayed Bridge 

 
 

In Step 3, the bridge design team assessed the suitability of the Final 3 Bridge Alternatives based on 
more detailed examination of the structural requirements, cost, constructability, environmental impacts, 
aesthetics, and other key criteria.  This assessment included performing significant preliminary design 
and preparing additional renderings for the Final 3 Bridge Alternatives.   
 
While each of the Final 3 Bridge Alternatives has distinct characteristics, there are some elements 
common to all.  The following is a list of these common elements: 
 

 A bridge alignment adjacent to and downstream (west) of the existing Brent Spence Bridge; 
 A double-decked truss superstructure carrying two roadways on each deck, with each roadway 

composed of two or three 12-foot-wide lanes and two 14 foot-wide shoulders; 
 An approximately 1,000-foot main span with piers outside of the main span piers of the existing 

Brent Spence Bridge; 
 A river to superstructure clearance no lower than that of the existing Brent Spence Bridge, and 
 A bridge to work in conjunction with the existing Brent Spence Bridge, to carry the Design Year 

2035 traffic projection of approximately 233,000 vehicles per day. 

Table 6-1 presents an evaluation matrix which compares several features considered in Step 3. 
 

Table 6-1. Evaluation Matrix 
 

 
 
 

6.3 Engineering Analysis 
In order to minimize impacts to Longworth Hall, a National Register of Historic Places listed resource, the 
proposed bridge regardless of its type (i.e., Tied-Arch or Cable Stayed) will be a double deck 
configuration.  Long span double decked bridges are not common, and require detailed structural 
analysis and evaluation.  
 
Due to right-of-way constraints, the new bridge must be located about 50 feet west of the existing Brent 
Spence Bridge.  The main span length of the Brent Spence Bridge is 830-feet 6-inches.  The proposed 
bridge’s main span will be approximately 1,000 feet to avoid interference between the new tower or main 
pier foundations and those of the existing structure.  
 
This section provides information about the engineering analysis that was performed during Step 3. 
 
6.3.1 Structural Analysis 
A series of analyses were conducted on structural models developed for the Final 3 Bridge Alternatives.  
First, dead load and live load analyses were performed to justify the sizes of all major structural 
members.  Secondly, wind load and seismic load analyses were performed to ensure that the structure 
will be adequate to satisfy the American Association of State Highway Transportation Officials (AASHTO) 

Construction 
Cost Constructability Maintenance and 

Durability

Major 
Rehabilitation 

Feasibility

1
  KY:  $484.6 M
  OH:   $86.1 M
Total: $570.7 M

Construction will be 
complicated by the 
inclined arch and 

slowed by the 
requirement to maintain 

river traffic.

     Items included in
        M&D will be:
1. Standard Inspections
2. Overlay Replacement
3. Painting of Steel

     Items included in
        rehab will be:
1. Deck replacement
2. Future Widening
3. Hanger Replacement

3
  KY:  $538.0 M
  OH:  $130.6 M
Total: $668.6 M

Cantilever construction 
of the superstructure 

will minimize 
interference to river 

traffic.

     Items included in
        M&D will be:
1. High-Tech 
    Inspections
2. Overlay Replacement
3. Painting of Steel

     Items included in
        rehab will be:
1. Deck replacement
2. Future Widening
3. Stay-Cable 
    Replacement

6
  KY:  $478.6 M
  OH:  $167.8 M
Total: $646.4 M

Cantilever construction 
of the superstructure 

will minimize 
interference to river 

traffic.

     Items included in
        M&D will be:
1. High-Tech 
    Inspections
2. Overlay Replacement
3. Painting of Steel

     Items included in
        rehab will be:
1. Deck replacement
2. Future Widening
3. Stay-Cable 
    Replacement

Criteria

Bridge Type Alternatives
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code requirements. Span uplift on the cable stayed bridges was studied in detail.  Counterweights were 
used to eliminate the uplift to ensure the safety and stability of the structure.  
 
Barge impact was a major consideration in the structural design of the Final 3 Bridge Alternatives.  The 
towers of the cable stayed alternatives and the pier of the tied arch alternative are made of relatively 
slender columns, which are vulnerable to barge impact.  As a protective measure, a wall will be built to 
link the three columns together to resist the barge impact force.  Pointed ends of the wall will minimize 
both backwater rise and barge impact force.  The top of the wall will be at the 100-year flood water 
elevation to eliminate the risk of structural failure due to runaway barge impact.  
 
Due to the high expected loads, drilled shaft foundations were selected for their high vertical and 
horizontal load capacities.  Eight-foot diameter shafts were assumed for each alternative to simplify the 
study process.  Larger or smaller shafts may be used in the final design of the selected alternative, after 
more detailed structural analysis and more geotechnical data become available.  
 
Wind loads and buckling are critical to the cable stayed alternatives needle towers.  Both load conditions 
were analyzed using non-linear analysis methods. During the analysis, the sizes of the needle towers 
were confirmed to be adequate. 
 
For each Final 3 Bridge Alternative, several major or unique structural details were designed to a greater 
degree in order to insure their feasibility.  Those details were: 
 

 Alternative 1, Tied Arch 
o Angle change in arch rib at top chord of deck truss (arch knuckle). This detail equalizes the tie 

force between the top and bottom chords. 
o Approach spans flanking the arch span designed to be integral with arch. Keeping these 

spans integral will move an expansion joint out of a congested and sensitive area. 
 

 Alternative 3, Two Tower, Three Needle Cable-Stay 
o Deck trusses are bolted directly to needle towers; though this adds thermal stresses to the 

lower leg of the tower and its foundations, it will eliminate several high-load bearings. 
o Truss diagonals and stay cables are aligned.  Aligning the diagonals and stay cables is not 

only aesthetically pleasing, it also helps split the horizontal component of the stay force 
between the top and bottom chords of the truss. 
 

 Alternative 6, Single Tower, Two Needle Cable-Stay 
o Trusses are bolted directly to needle towers to eliminate several high-load bearings.  In 

contrast with Alternative 3, this will not add thermal stresses to the lower leg of the tower and 
its foundations.   

o Tower cross section designed to minimize eccentricity of cable loads.
cable connections is offset from the centerline of the needle towers, the tower cross section is 
designed to shift the neutral axis of the tower to coincide with the center of the cable 
connections as much as possible. 
 

6.3.2 Seismic Analysis 
To verify the safety of the new Ohio River Bridge in the event of an earthquake, a
performed for the Final 3 Bridge Alternatives.  The results confirmed that the structures of all three can be 
detailed to satisfy the AASHTO requirements for the proposed bridge location
design, without all structure details complete, only an approximate analysis could be performed. 
 
Site specific rock and soil response spectra were developed for 
bridge site was classified as “Site Class E” using the National Cooperative Highway Research Program 
(NCHRP) site class definitions and the soil data presented in 
the design response spectral curve for a 2,500-year return period earthquake is presented in the 
following figure. 
 

 
6.3.3 Wind Analysis 
A site specific wind climate analysis was performed to determine the expected wind velocity at the bridge 
site. The long-term wind records collected at the Cincinnati
Covington, Kentucky were the primary source of data used
account for the open water and the terrain in the area of the bridge location.  The modified wind values 
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Tower cross section designed to minimize eccentricity of cable loads.  Because the tower to 
offset from the centerline of the needle towers, the tower cross section is 

designed to shift the neutral axis of the tower to coincide with the center of the cable 

the safety of the new Ohio River Bridge in the event of an earthquake, a seismic analysis was 
he results confirmed that the structures of all three can be 

proposed bridge location.  At this stage of the 
design, without all structure details complete, only an approximate analysis could be performed.  

Site specific rock and soil response spectra were developed for the Final 3 Bridge Alternatives.  The 
classified as “Site Class E” using the National Cooperative Highway Research Program 

(NCHRP) site class definitions and the soil data presented in available boring logs. Using Site Class E, 
r return period earthquake is presented in the 

 

determine the expected wind velocity at the bridge 
term wind records collected at the Cincinnati-Northern Kentucky International Airport in 

Covington, Kentucky were the primary source of data used for this analysis. The data were modified to 
terrain in the area of the bridge location.  The modified wind values 
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were then used to develop site-specific recommended wind speeds and turbulence properties for each 
alternative. In addition, the impact of the hills 
southwest of the bridge location was also 
investigated and determined to have a negligible 
effect on the wind flow. 
 
A static wind analysis was performed to confirm 
that the structures of the Final 3 Bridge Alternatives 
are adequate to resist the design wind load.  During 
final design, dynamic wind loads analysis, including 
wind tunnel tests, will be performed. 
 
6.3.4 Construction Cost Estimates 
The sizes and details of the major structural 
members were developed based on more detailed 
analyses than those performed in Steps 1 and 2. 
More accurate and detailed quantities were 
computed in Step 3.  In addition, an anticipated 
construction method was developed for each 
alternative.  These quantities and construction 
methods were used as the basis of the updated 
construction cost estimates presented in the 
Appendix.  
 
The cable stayed and arch main spans of the Final 3 Bridge Alternatives are of different lengths.  To 
make a true cost comparison, the bridge cost estimates of the three alternatives were based on the cost 
of the main bridge unit plus the approaches covering 2,200 feet between the same two fixed points.  
 
To facilitate the cost comparison, the approach spans were designed based on the assumptions that the 
approach span superstructure will consist of spans of 200 feet.  Using a generic 200-foot approach span 
as a basis, the per-foot unit cost of the approach spans was computed.  The total approach span 
construction cost of each of the Final 3 Bridge Alternatives was computed based on this per-foot unit cost 
and the total approach length of each alternative.  
 
Construction costs are based on 2010 costs inflated to the median construction date for each bridge 
alternative with an anticipated start of construction date of January 2016.   An inflation rate of 37.6 
percent was used for Alternative 1 based on a three year estimated construction schedule with a median 
construction date of June 2017.  An inflation rate of 41.0 percent was used for Alternatives 3 and 6 based 
on a four year estimated construction schedule with a median construction date of January 2018.  The 
ODOT Fiscal Year 2010-2011 Business Plan Inflation Calculator was used to calculate the inflation rates. 
 

A contingency was added to the construction cost of all Final 3 
risk.  For Alternative 1, an additional contingency was added to cover the arch erection works on barge.  
For Alternative 6, an additional contingency was added to cover the tall needle tower
 
6.3.5 Constructability 
Constructability was considered in the general layout and detail development of the 
Alternatives.  Drilled shaft construction in rivers is traditional and special constructability issues are 
expected. The footing construction will occur within sheet pile cofferdams
construction method.  The concrete towers and pier columns are anticipated to be cast
self-climbing forms.  
 
The steel tied arch would be erected on a temporary pile-
west side of the bridge site is ideal for the temporary platform.  When the steel arch and its ties and 
floorbeams are assembled, it could be placed on one or two barges.  The barge(s) 
bridge site.  Water would be pumped into the barge(s) to lower the arch to six bearings.  Concrete deck 
construction and approach truss erection would continue after the steel portion of the superstructure has 
been placed on the piers. 
 
The deck truss of the cable stayed alternatives would be bolted directly to the tower.
trusses, floorbeams and stringers would use floating cranes and/or deck gantries. 
limits on the lifting equipment, the superstructure would
superstructure erection would require more time than for the tied arch, but the construction operations 
would not block river traffic.  
 
Architectural design suggests box-shaped truss members.
and others to the chords were studied and properly sized to ensure access for welding and bolting. 
Special attention was paid to the tied arch knuckle, where the arch ribs and the deck truss come together
to ensure that the fabrication of the stiffeners and deck truss chord in the knuckle area is feasible.
 
Construction schedule was considered in the analysis of the Final 3 Bridge Alternatives with regards to 
constructability and the construction cost estimates.  The construction schedule for Alternative 1 was 
based on the offsite construction/float-in method of construction of the main span.  The float
construction method is assumed and is expected to take approximately 2.5 to 3 years.  The construction 
schedule for Alternatives 3 and 6 was based on cantilever construction methodology.  Once the needle 
tower construction reaches the elevation of the first or second cable, the construction of the deck 
trusses/decks can proceed simultaneously with the constructi
in the construction schedule for these alternatives.  The total estimated time in the schedule is less than 
the sum of the individual items schedules, which indicates the time savings due to the overlap of the 
construction of the pylons and superstructure.  Alternative
3.5 to 4 years to construct.  Alternative 6 with the single taller tower may have additional schedule 

 

 
Page 6-8 

March 2011 

Development of Bridge Alternatives 

of all Final 3 Bridge Alternatives to cover construction 
contingency was added to cover the arch erection works on barge.  

contingency was added to cover the tall needle tower. 

Constructability was considered in the general layout and detail development of the Final 3 Bridge 
.  Drilled shaft construction in rivers is traditional and special constructability issues are not 

within sheet pile cofferdams, which is also a traditional 
construction method.  The concrete towers and pier columns are anticipated to be cast-in-place using 

-supported platform.  The north river bank on the 
west side of the bridge site is ideal for the temporary platform.  When the steel arch and its ties and 
floorbeams are assembled, it could be placed on one or two barges.  The barge(s) would be towed to the 

be pumped into the barge(s) to lower the arch to six bearings.  Concrete deck 
continue after the steel portion of the superstructure has 

be bolted directly to the tower.  Erection of the deck 
use floating cranes and/or deck gantries.  Due to the weight 

would likely be erected piece by piece.  The 
require more time than for the tied arch, but the construction operations 

shaped truss members.  The connection of the diagonal, wind bracing 
and others to the chords were studied and properly sized to ensure access for welding and bolting. 

, where the arch ribs and the deck truss come together 
truss chord in the knuckle area is feasible. 

Construction schedule was considered in the analysis of the Final 3 Bridge Alternatives with regards to 
The construction schedule for Alternative 1 was 

in method of construction of the main span.  The float-in 
construction method is assumed and is expected to take approximately 2.5 to 3 years.  The construction 

3 and 6 was based on cantilever construction methodology.  Once the needle 
tower construction reaches the elevation of the first or second cable, the construction of the deck 
trusses/decks can proceed simultaneously with the construction of the needle towers, which is assumed 
in the construction schedule for these alternatives.  The total estimated time in the schedule is less than 
the sum of the individual items schedules, which indicates the time savings due to the overlap of the 

truction of the pylons and superstructure.  Alternatives 3 and 6 are expected to take approximately 
3.5 to 4 years to construct.  Alternative 6 with the single taller tower may have additional schedule 
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implications associated with it due to the superstructure erection being dependent on the single tower on 
the critical path for construction. 
 

Table 6-2.: Approximate Construction Schedule Durations 
 

Construction 
Element Alternative 1 Alternative 3 Alternative 6 

Foundation 11 – 12 Months 11 – 12 Months 11 – 12 Months 
Pier/Tower 6 Months 14 Months 19 Months 
Superstructure 10 – 15 Months 20 – 25 Months 15 – 20 Months 
Finishing 3 Months 3 Months 3 Months 
Total 2.5 – 3 Years 3.5 – 4 Years 3.5 – 4 Years 

 
 
6.3.6 Maintenance/Rehabilitation 
The design approach focused on providing easy inspection access and the simplification or elimination of 
elements which would require more maintenance.  The box-shaped chord and diagonal members were 
sized to provide manholes and hand holes for inspection and repairs. Bolted connections were used 
whenever a welded connection could be avoided.  
 
Cable stayed bridges usually have tie-down devices to overcome span uplift.  Any type of tie-down 
requires high intensity inspection and maintenance and future replacement will be virtually impossible.  
Our cable stayed alternatives use concrete counterweights permanently bonded to the steel 
superstructure in order to completely eliminate tie-downs and their maintenance requirements. 
 
Pot bearings are usually used for heavy loads. However, the pot bearing has moving parts, which are 
subjected to wear and tear.  Bearing failure and replacement are thus expected. Disc bearings, a newer 
bearing technology, use high compressive load capacity plastic disks as load carrying members, and are 
recommended to be used in this bridge.  The disc bearings used to support the tied arch span have no 
moving parts and are expected to last much longer.  
 
The 14-foot shoulders on both sides of each roadway on all alternatives will provide space for 
maintenance of traffic during inspection and maintenance operations.  Alternative 6 provides a greater 
flexibility for maintenance of traffic than Alternatives 1 and 3 because there is not a center deck truss 
component, which, if present, prevents switching of traffic from one lane to another across the median of 
the bridge. 

6.4 Aesthetics   
During the PAC meetings, a series of important considerations in relation to the aesthetics of the Brent 
Spence Bridge were defined.  These include the following:   
 

 The new bridge should be visually attractive; 

 The new bridge should be visible looking “through” the existing bridge (from the east); 
 As much as possible, crossing the new bridge should allow views of the surrounding context 

(unlike existing bridge); 
 The new bridge should have distinctive characteristics that identify it as a local landmark; and 
 The new bridge should have a visual relationship with the existing bridge. 

 
6.4.1 Bridge Type Selection Process Step 1  
In this initial step, 12 preliminary bridge concepts were developed including cable stayed, arch and truss 
bridges.  All of the initial 12 concepts complied with the fundamental criteria for a main span over the 
Ohio River of a minimum of 1,000 feet and the required navigational vertical clearance over the water of 
approximately 70 feet.  The initial 12 concepts included seven cable stayed bridges, three arch bridges 
and two truss bridges.  The main differences among the seven cable stayed bridge concepts were the 
tower shapes, the cable arrangements and the geometry of the trusses between the upper and lower 
decks.  Some of the tower shapes explored included “A” shape, needle and inclined tower configurations.  
Harp and semi-fan cable arrangements were also explored.  The three arches were all tied arches with 
both vertical and tilted arches above the deck. 
 
Of the two truss bridges, one resembled the existing Brent Spence Bridge in terms of structural layout 
and the other was a parallel chord truss. 
 
6.4.2 Bridge Type Selection Process Step 2 
After a comprehensive review of the initial 12 preliminary bridge concepts and analysis of feedback 
received from the PAC and the general public, 6 Bridge Type Alternatives were developed for further 
review and study.  The 6 alternatives included two arches and four cable stayed bridges.  The trusses 
were eliminated from further consideration due to both maintenance and aesthetic related issues.  One of 
the arches was a tied arch configuration and the other one was a through arch.  The tied arch had 
inclined arch ribs and the through arch had vertical arch ribs.   
 
Of the four cable stayed bridges, two had vertical needle towers and two had inclined needle towers.  
Harp and semi-fan cable arrangements were represented in the four options.  A system of either two or 
three towers across the bridge cross section was studied.  The bridges with only two towers at the edges 
of the bridge deck require deep girders to span the multiple lanes.  The bridges with three towers, 
locating one tower at the median between opposing direction lanes require shallower transversal beams.  
 
6.4.3 Bridge Type Selection Process Step 3 
The 6 Bridge Type Alternatives presented to the PAC were also made available for public comments 
during Step 3 of the Bridge Type Selection Process. Comments received from the public were varied.  In 
general, comments showed that the public is in favor of both the cable stayed bridge types as well as the 
arch-type bridges, with no clear preference.   Cable stayed bridges were noted as something new and 
liked as opposed to the arch bridge type, which is already present in the area.  Some comments stated 
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that the designs needed to be more impressive.  Comments also referred to whether or not the 
alternatives would fit into the context of the existing landscape.  From the public comments received, 
Alternative 2 was provided the most favorable comments in terms of number of votes. Alternative 4 and 
Alternative 6 were noted the least favored among the six alternatives. 
 
Additional technical analyses for the Final 3 Bridge Alternatives were presented to the AC on December 
17, 2010. To date, the design team has not received additional comments from the AC.   
 
As part of the National Environmental Policy Act (NEPA), public hearings for the Brent Spence Bridge 
Replacement/Rehabilitation Project will be held in 2011.  The focus of the hearings will be the selection of 
the recommended Preferred Alternative for the highway and the new bridge type crossing the Ohio River.  
The purpose of the hearings is to provide the public the opportunity to comment on the project, its 
impacts, and proposed mitigation strategies.  
 
During public hearings, the public will have the opportunity to vote on components of the three bridge 
alternatives using a hand-held audience response polling system.  
 
In addition, a comment period of at least 14 days will follow the public hearings.  Following the public 
comment period, the selection of a new Ohio River Bridge type will be determined by KYTC and ODOT in 
consultation with FHWA.  The selection of the preferred bridge type will be based upon consideration of 
several factors including the technical analyses completed for the project and public input.  
 
 

 

 

 

 

 

 

 

 

 

 

6.5 Appendix 
The following documents are provided in hard copy and on the CD enclosed with this report: 
 
6A Engineering Drawings of Final 3 Bridge Alternatives 
6B Renderings of Final 3 Bridge Alternatives 
6C Geotechnical Report  
6D Preliminary Construction Cost Estimates 
6E Wind Analysis Reports 
6F Photo Simulations 

 
 


