
BRENT SPENCE BRIDGE PROJECT

PRACTICAL DESIGN/ 
VALUE ENGINEERING 
WORKSHOP REPORT
October 17-19, 2012 — Cincinnati, OH



TABLE of CONTENTS

i

Practical Design/Value Engineering WORKSHOP REPORT

CONTENTS

1.	 INTRODUCTION.................................................................................................................1
1.1.	 OVERVIEW OF PRACTICAL DESIGN/VALUE ENGINEERING WORKSHOP........................................... 1
1.2.	 PRE-WORKSHOP ACTIVITIES........................................................................................................ 1
1.3.	 WORKSHOP ACTIVITIES.............................................................................................................. 2

1.3.1.	 VALUE DESIGNATIONS.......................................................................................................................................2
1.3.1.1.	 Clean-Sheet Ideas.................................................................................................................................................................2
1.3.1.2.	 Practical Design Improvements........................................................................................................................................2

1.3.2.	 ALTERNATIVES CONSIDERED.............................................................................................................................2

1.4.	 POST-WORKSHOP ACTIVITIES..................................................................................................... 3

2.	WORKSHOP OUTCOMES....................................................................................................4
2.1.	 CONDITIONS AND CONSTRAINTS ................................................................................................ 4

2.1.1.	 ROADWAY..........................................................................................................................................................4

2.1.2.	 BRIDGE.............................................................................................................................................................4

2.2.	 PRACTICAL DESIGN IDEAS.......................................................................................................... 5
2.3.	 HIGH-VALUE IDEAS: ROADWAY.................................................................................................... 6

2.3.1.	 REDUCE RECONSTRUCTION OF OVERHEAD CROSSINGS ON THE OHIO SIDE.........................................................6

2.3.2.	 SEPARATE INTERSTATE TRAFFIC FROM LOCAL TRAFFIC ..................................................................................... 7
 Figure 1: Frontage Road Concept in Cincinnati................................................................................................................. 8

2.3.3.	 LANE REQUIREMENT CONSIDERATIONS.............................................................................................................9
2.3.3.1.	 Bridges across the Ohio River...........................................................................................................................................9
2.3.3.2.	 Five Percent Grade through the “Cut in the Hill”........................................................................................................9
2.3.3.3.	 Dixie Highway/Kyles Lane Interchange Alternatives................................................................................................ 10

2.4.	 HIGH-VALUE IDEAS: BRIDGE...................................................................................................... 10
2.4.1.	 USE NETWORK TIED ARCHES FOR NAVIGATION SPAN ONLY...............................................................................10

2.4.2.	 USE SINGLE-LEVEL BRIDGES INSTEAD OF DOUBLE-DECKER BRIDGES................................................................10
2.4.2.1.	 Bridge Types for the Single-Level Bridges....................................................................................................................11
2.4.2.2.	 Network Tied Arch................................................................................................................................................................11
2.4.2.3.	 Flat Slab Cable-Stayed.........................................................................................................................................................11
2.4.2.4.	 Traditional Cable-Stayed Bridge.......................................................................................................................................11

2.4.3.	 GENERAL ARRANGEMENT OF RIVER BRIDGES ...................................................................................................11

3.	NEXT STEPS .................................................................................................................. 12



TABLE of CONTENTS

ii

Practical Design/Value Engineering WORKSHOP REPORT

APPENDICES
APPENDIX A: WORKSHOP MATERIALS

Sign-In Sheet................................................................................................................................................................... A1
Agenda............................................................................................................................................................................ A2
Handout 1 – Study Area................................................................................................................................................... A4
Handout 2 – Preferred Alternative 1............................................................................................................................... A5
Handout 3 – “Fish Finder”.............................................................................................................................................. A6

APPENDIX B: IDEAS AND INNOVATIONS MATRIX..........................................................................................................B1

APPENDIX C: INNOVATION CONCEPTS
Innovation No. 22 East Concept....................................................................................................................................... C1
Innovation No. 81 Braid Concept..................................................................................................................................... C2
Innovation No. 81 C-D Bridges Over Concept.................................................................................................................. C3
Innovation No. 81 Split Diamond Concept....................................................................................................................... C4
Innovation No. 85 Move Interchange North Concept...................................................................................................... C5
Innovation No. 85 Move Interchange West Concept....................................................................................................... C6
Innovation No. 123 Express Lanes Concept – Part 1........................................................................................................ C7
Innovation No. 123 Express Lanes Concept – Part 2....................................................................................................... C8

APPENDIX D: BRENT SPENCE BRIDGE OPTIONS
Brent Spence Bridge – Base Option.................................................................................................................................D1
Brent Spence Bridge – Option A...................................................................................................................................... D2
Brent Spence Bridge – Option B1.................................................................................................................................... D3
Brent Spence Bridge – Option B2................................................................................................................................... D4
Brent Spence Bridge – Option C...................................................................................................................................... D5

APPENDIX E: BRENT SPENCE BRIDGE DESIGN EXCEPTIONS – ALTERNATIVE I..............................................................E1



Section 1: INTRODUCTION

Practical Design/Value Engineering WORKSHOP REPORT

1

1.	 INTRODUCTION

1.1.	 OVERVIEW OF PRACTICAL DESIGN/ 
VALUE ENGINEERING WORKSHOP

The Brent Spence Bridge (BSB) Project must be right-
sized before the Ohio Department of Transportation 
(ODOT) can determine its optimal delivery approach, 
including the best funding and financing strategy. A 
reference concept and technical provisions must meet 
ODOT’s technical and performance requirements while 
encouraging private sector innovation and value.

Owners, contractors and concessionaires are inter-
ested in creating a job that they can build faster and 
more economically while managing risk. For example, 
a less complex project can be built more quickly and 
for less money.

To these ends, HNTB facilitated a Practical Design/
Value Engineering Workshop (PD/VEW) – a variation 
on traditional value engineering exercises. The pri-
mary objectives of the PD/VEW were to:

•	 Provide a high-level evaluation by select HNTB 
experts to generate technical ideas for delivering 
the BSB Project quickly, economically and safely.

•	 Conduct a field visit and have discussions with 
representatives from ODOT, the Kentucky 
Transportation Cabinet (KYTC) and the Federal 
Highway Administration (FHWA) to better 
understand the existing BSB corridor, and the 
opportunities and constraints from the information 
gathered during the Preliminary Engineering (PE)/ 
National Environmental Policy Act of 1969 (NEPA) 
phase of the Project Development Process (PDP). 

•	 Generate technical ideas, particularly those of “high 
value,” which will be evaluated further for use in the 
Quantitative Value for Money analyses and report.

The workshop activities can be categorized in three 
parts: pre-workshop activities, workshop activities 
and post-workshop activities.

1.2.	 PRE-WORKSHOP ACTIVITIES

HNTB’s PD/VEW leadership created a project “Fish 

Finder” (Appendix A, Page A6), named for the de-
vice fishermen use to locate the largest concentra-
tions of fish so their efforts can be most productive. 
HNTB’s Fish Finder helps identify the BSB Project’s 
biggest costs, schedule-drivers and areas of risk, al-
lowing subject matter experts to focus their reviews 
on the areas of maximum opportunity.

For the BSB Project, the “Fish Finder” shows that 
structures and roadways components comprise a 
significant portion of the overall project cost, while 
other items such as right of way (ROW) and utilities 
comprise a relatively small portion of the overall proj-
ect cost. Therefore, PD/VEW participants focused on 
structure and roadway elements.

Among the biggest “fish” identified for the BSB 
Project are the River Bridge; approach and inter-
change bridges; and roadway (with associated pave-
ment, embankment, walls and maintenance of traffic 
(MOT)). Several of HNTB’s top bridge, road, traffic, 
geotechnical, construction and tolling experts were 
brought together at the PD/VEW and focused pri-
marily on these project components, which present-
ed the greatest opportunities to complete the proj-
ect cheaper, faster and better.

Before the workshop, the participants were given 
available project information, including a wide variety 
of studies; information about the current state of the 
project; current site conditions; projected traffic data; 
and related environmental or political commitments.
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1.3.	 WORKSHOP ACTIVITIES

The PD/VEW took place over three days in HNTB’s 
Cincinnati office (see Appendix A, Pages A1-A6 for 
the list of attendees, agenda and workshop handouts).

Day 1 included a project overview by workshop lead-
ers and representatives from FHWA, ODOT and KYTC; 
a review of the Fish Finder process; and a visit to the 
project site. Day 2 included breakout sessions with the 
HNTB technical experts to generate ideas for making 
project design and construction more efficient and 
effective. Day 3 was spent presenting, categorizing 
and assigning preliminary values to the ideas gener-
ated during Day 2.

The preliminary value designations – high, medium 
and low – helped determine which ideas would be se-
lected for further study.

1.3.1.	 VALUE DESIGNATIONS

The value designations were assigned based on an 
idea’s potential benefit to the project combined with 
the difficulty and/or likelihood of its implementation. 

A high-value idea may be one that could easily be 
implemented and potentially provide significant sav-
ings in project costs or delivery, with minimal risk or 
additional negative impacts. Conversely, a low-value 
idea is one that, although it could provide a signifi-
cant cost reduction, may also require the acquisition 
of more Section 4(f) property; may be difficult to im-
plement; may negatively impact the project schedule; 
and, as a result, would be unlikely to advance beyond 
the conceptual level.

The team was encouraged to come up with as many 
ideas as they could. The goal of the PD/VEW was to 
unearth as many high-value ideas as possible; how-
ever, even a low-value idea could serve as inspiration 
for another stronger idea.

During the breakout sessions, participants generated 
ideas utilizing two different approaches:

•	 Clean-sheet ideas

•	 Practical design improvements

1.3.1.1.	 Clean-Sheet Ideas

The clean-sheet ideas approach is intended to pro-
vide a fresh look at the project. Essentially “wipe 
the slate clean,” and reimagine the project without 
any constraints. Often, projects pick up different el-
ements over the years from different influencers – 
consultants, owners or third parties. A clean-sheet 
approach is unencumbered by these elements and 
therefore can provide concepts that address only the 
project purpose and need.

1.3.1.2.	 Practical Design Improvements

The practical design improvement approach acknowl-
edges that the project has reached its present scope 
and design for a variety of reasons, but it focuses on 
making improvements to the project through design 
alterations, modifications to the owner’s standards, 
or incorporating other design and construction modi-
fications.

1.3.2.	 ALTERNATIVES CONSIDERED

The HNTB team considered many alternatives from 
both the clean-sheet ideas and practical design im-
provements approaches, including:

•	 Typical section modifications.

•	 Alignment (horizontal or vertical) modifications.

•	 Alternate layouts (interchange, structures, etc.) or 
material types.

•	 Alternate structure types and methodologies.

•	 Shoring methods or foundation types.

•	 Retaining and reusing existing components such as 
bridges, pavement or drainage structures.

A HIGH-VALUE IDEA MAY BE ONE THAT COULD EASILY BE IMPLEMENTED AND 
POTENTIALLY PROVIDE SIGNIFICANT SAVINGS IN PROJECT COSTS OR DELIVERY, 
WITH MINIMAL RISK OR ADDITIONAL NEGATIVE IMPACTS.
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•	 Schedule-saving construction methods, 
operational modifications or materials acquisition.

•	 Reducing contractor risk through engineering 
design, or owner/third-party relationships.

•	 Increased owner value such as reduced future 
maintenance, or improved safety for users during 
and after construction.

1.4.	 POST-WORKSHOP ACTIVITIES

After the workshop, each idea generated by the 
HNTB team was reviewed. The preliminary low-, me-
dium- and high-value idea designations assigned dur-
ing the workshop were reevaluated to ensure that the 
team was advancing the most highly valued concepts. 
To complete the post-workshop activities, the high-
value ideas will be evaluated further to help deter-
mine their technical feasibility and level of positive 
and negative impacts each may have on the schedule, 
performance, and delivery of the overall project.
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2.	 WORKSHOP OUTCOMES

2.1.	 CONDITIONS AND CONSTRAINTS 

HNTB, ODOT, KYTC, and FHWA PD/VEW participants 
conducted a field review to observe the configuration 
and conditions of the existing BSB corridor. Addition-
ally, during the workshop and in the field, participants 
discussed the constraints outlined in the various stud-
ies and technical documents that were developed 
during the PE/NEPA phase of the PDP. The following 
conditions and constraints were noted and discussed:

2.1.1.	 ROADWAY

•	 The Interstate pavement and shoulders on the 
Kentucky side appear to be in good condition.

•	 The Interstate pavement and shoulders on the 
Ohio side appear to be in fair to poor condition.

•	 Any changed impacts to Section 4(f), Section 6(f) 
and/or historic resources would require additional 
coordination with agencies and stakeholders. 
Any such changes could lead to modifications to 
the existing Memoranda of Agreement (MOAs), 
updated coordination documents and reevaluation 
of the environmental document. Up to 12 months 
may be needed to complete changes to the MOAs 
for Section 4(f), Section 6(f) and historic resources. 

•	 The 5% grade south of the BSB slows trucks, 
which in turn slows overall traffic flow.

•	 The I-71 and I-75 mainlines are posted at 55 mph. 
A design speed of 60 mph was used for mainline 
during the PE/NEPA phase of the PDP. 

•	 The desirable vertical underclearance for an 
overpass structure is 17’-0” in Ohio. The minimum 
vertical underclearance for most locations is 15’-6” 
and can be less than this over some local streets.

•	 Other vehicular bridges crossing the Ohio River, 
such as the Clay Wade Bailey Bridge, may have 
unused capacity for local traffic.

•	 The signage for drivers northbound into Cincinnati 
is difficult to read because it is mounted on the 
underside of the existing BSB top deck.

•	 The 4th Street-to-northbound on-ramp in Kentucky 
is very steep and immediately puts vehicles in a 
weave situation with I-71 northbound. 

•	 The proposed project has an approved Finding of 
No Significant Impact (FONSI). Alternatives that 
require an Environmental Impact Statement (EIS) 
will significantly delay the schedule.

•	 ODOT and KYTC need to determine the number 
of lanes that a contractor would be required to 
maintain during construction on the various routes. 

•	 The preferred Alternative I requires the removal of 
a portion of the east end of Longworth Hall. 

•	 The city of Cincinnati was opposed to reducing 
east-west connectivity and the Queensgate 
alternative, which proposed to shift I-75 to the 
west of its current location.

•	 UPS in Ohio requested the preferred alternative 
not have a detrimental impact on the company’s 
property, particularly parking.

See Appendix E, Pages E1-E8 for the design excep-
tions for preferred Alternative I that are specified in 
the Preferred Alternative Verification Report (PAVR). 

2.1.2.	 BRIDGE

•	 The existing BSB is in need of extensive 
rehabilitation including full painting, deck 
improvements and structural steel repairs. 
The bridge is currently considered functionally 
obsolete due to substandard deck geometry and 
underclearances.

•	 The existing overpass bridges on the Kentucky 
side are generally in fair to good condition, with 
numerous locations of substandard underclearance. 
Live load-carrying capacity appears to meet the 
current requirement of an HL-93 vehicle.

•	 The existing overpass bridges on the Ohio 
side are generally in satisfactory to very good 
condition with scattered locations of substandard 
underclearances and deck geometry. Live load-
carrying capacity generally meets previous design 
vehicle HS-20, but would not meet the current 
requirement of a HL-93 vehicle.
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•	 The existing approach bridges on the Kentucky 
side are generally in fair condition and are 
functionally obsolete due to deck geometry and 
underclearances.

•	 The existing approach bridges on the Ohio side 
are generally in fair condition and are functionally 
obsolete due to deck geometry and underclearances.

•	 The BSB main span shall provide sufficient length 
to ensure that substructure units are outside of the 
main span piers of the existing BSB. More specifically, 
a navigation opening of 800’ by 92’ height at Normal 
Pool Elevation must be maintained.*

•	 Trusses have already been dismissed through the 
public process and will not be allowed. The FONSI 
states that the only valid structure types are tied 
arch or symmetrical cable-stay structures.

•	 The highest point of the bridge shall be at least 
300’ +/- above the Normal Pool Elevation of the 
Ohio River (EL. 456.36’)*. This elevation is flexible, 
especially if the existing bridge is removed.

•	 The highest point of the bridge shall be less than 
420’ +/- above the Normal Pool Elevation of the Ohio 
River (EL. 456.36’)* If this elevation is exceeded, 
a reevaluation of Section 106 of the MOA would be 
required, which could take as long as 12 months.

•	 The minimum provided underclearance shall be no 
lower than that provided by the existing BSB.*

•	 If a double deck design is provided, a minimum 25’ 
vertical clearance above the bottom deck roadway 
surface is required.*

•	 Select existing truss members have been 
strengthened.

•	 A fatigue evaluation performed on the existing 
southbound structure determined that it has 
infinite fatigue life; however, the fatigue evaluation 
considered only the standard American Association 
of State Highway and Transportation Officials 
(AASHTO) specification study of one-truck and in-
plane stresses. Generally, fatigue issues stem from 
out-of-plane stresses. This study warrants revisiting 
because a less-than-infinite life would require 
fatigue retrofits to extend the bridge life.

•	 There are 2”-12” diameter gas mains crossing the 
Ohio River parallel to and approximately 60’ east 
of the existing BSB. 

•	 Numerous parking lots are under the bridges, 
especially on the Ohio side, for which vendors have 
acquired lease agreements from ODOT.

•	 The preferred Alternative I requires relocating the 
Duke Energy substation that is now just west of 
the existing BSB.

2.2.	 PRACTICAL DESIGN IDEAS

Low-cost and low-impact ideas were identified as part 
of the development of value-based ideas to reduce 
cost while achieving the fundamental project goals 
and objectives. These practical design ideas may not 
have significant benefits when considered individual-
ly, but if combined they could produce a higher value 
to the overall project. 

The ideas identified that represent value opportuni-
ties include the following:

•	Add Truck Climbing Lanes — Due to steep grades 
in some locations such as the I-75/I-71 southbound 
lanes south of the river, the addition of truck 
climbing lanes could improve levels of service 
(LOSs) and allow a reduction in the basic number 
of lanes. One disadvantage of this opportunity is 
the potential for additional impacts to Section 4(f), 
6(f) and historic resources on the Kentucky side.

•	Reduce Number of Lanes over River — 
The current number of lanes shown in the 
recommended plan is 16 lanes (8 in each direction). 
It appears that 13 to 14 lanes would achieve 
an acceptable LOS, depending on the ultimate 
allocation of lanes by bridge and route. 

•	Reduce Number of Lanes in Kentucky — There 
are 12 lanes between 12th Street and Kyles Lane. 
Six lanes may be needed southbound due to the 
steep grade, but 5 lanes northbound may be 
acceptable. 

*	Information from the FONSI for the Brent Spence Bridge Rehabilitation 

Project dated 8/09/12.
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•	Widen Existing Pavement in Kentucky (No 
Full-Depth Reconstruction) — Cost savings and 
MOT benefits could result from reusing existing 
pavement wherever possible.

•	Use Posted Speed as Design Speed — Using the 
posted speed as the design speed could reduce 
earthwork quantities, bridge lengths, retaining wall 
lengths and ROW impacts due to optimum profile 
and horizontal curve adjustments. 

•	Take Advantage of Criteria Reduction with 
Switch from Interstate Traffic to Local Traffic 
— Segregating Interstate traffic from local traffic 
could reduce design criteria for some roadways 
and reduce construction costs.

•	Flip Shoulders on Ramps to Improve Horizontal 
Stopping Sight Distance — Wherever a left-side 
shoulder has to be widened to provide adequate sight 
distance and the left-side shoulder width is less than 
the right-side shoulder width, consider using the wider 
shoulder on the left side to minimize bridge widths.

•	Tie Barrier Size/Type to Design Speed — Rather 
than using a tall barrier appropriate for high-speed 
roadways, match the barrier height to the design 
speed to reduce barrier costs.

•	Reduce Pavement Thickness Based on Actual 
Utilization — Analyze truck volumes by lane and 
design pavements accordingly.

•	Use Minimum Required Vertical Underclearance 
— Particularly in the multilevel system interchange 
areas, slightly reducing the required vertical 
underclearance can lower the elevation of crossing 
roadways with valuable construction cost savings. 
In Ohio, the minimum vertical underclearance for 
most locations is 15’ 6”, and can be even less over 
some local streets.

The above practical design ideas and others from the 
workshop are denoted with a “P” in the “Ideas and 
Innovations Matrix” in Appendix B.

2.3.	 HIGH-VALUE IDEAS: ROADWAY

The ideas categorized as “Roadway” were generally 
ideas unrelated to structures, such as the river cross-

ing, dry bridges and walls. The roadway ideas instead 
were focused on geometry, alignment, interchange 
configuration, traffic operations and MOT. Particular 
focus was on the mainline and interchanges, which 
are considered major schedule and cost-drivers.

Workshop participants reviewed and referred to Al-
ternative I, which currently is the preferred alterna-
tive, and they also reviewed previous concepts con-
sidered during Step 5 of the ODOT PDP that were not 
carried forward. This gave the team a framework of 
what had been considered in the past and illustrated 
the project’s progression to where it is today.

Two basic roadway cost-saving concepts were preva-
lent during the workshop and categorized as high-
value concepts, including:

1.	 Reduce reconstruction of overhead crossings on 
the Ohio side.

2.	 Separate Interstate traffic from local traffic.

Variations on these two concepts are discussed below.

2.3.1.	 REDUCE RECONSTRUCTION OF OVERHEAD 
CROSSINGS ON THE OHIO SIDE

The existing overhead structures provide connections 
to nearly every local street in the Cincinnati street grid. 
During the planning phase, city of Cincinnati officials 
said the Interstate is detrimental to east-west connec-
tivity within the city, and they have requested improve-
ments in this area. The current preferred Alternative I 
provides the same connections but at a great cost and 
a significant increase in construction time. 

Alternative I maintains all local street east-west con-
nections over I-75 at 5th, 6th, 7th, 9th and Linn streets, 
and Ezzard Charles Drive in Cincinnati. Workshop par-
ticipants identified this area as having opportunities 
for innovation (see Innovation Nos. 12, 47, 88, 120 
and 124 in the “Ideas and Innovations Matrix,” Ap-
pendix B). In addition to improving the operations of 
the roadway system, reducing the number of connec-
tions could significantly reduce the $100 million in 
associated capital costs specified in the PAVR docu-
ment and the future maintenance costs.

Innovation No. 124 suggests that reconstructing 
overpasses (bridges, walls, etc.) is a major cost-driver 
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on the Ohio side of the project area. Eliminating the 
number of overpasses by designing a frontage road 
system (Figure 1, Page 8) that fits into the existing 
city of Cincinnati grid system will save money and time.

The east-west overpass at 6th Street would be a two-
way street, and it would connect US 50 to downtown. 
Likewise, Linn Street and Ezzard Charles Drive (far-
ther north) would retain overpasses. This would elimi-
nate three overpass structures and related construc-
tion costs and time.

The concept is not unfamiliar to Cincinnati because it 
creates a system similar to the one used at Ft. Washing-
ton Way. Advantages of the concept include significant 
cost and time savings; disadvantages include potential 
opposition from the city of Cincinnati and the amount 
of time it could take to garner stakeholder acceptance.

Other advantages and disadvantages for Innovation 
No. 124 are shown in the “Ideas and Innovations Ma-
trix” in Appendix B, Page B8. Further policy discus-
sions will be needed before advancing this idea be-
yond the preliminary concept stage. 

2.3.2.	 SEPARATE INTERSTATE TRAFFIC 
FROM LOCAL TRAFFIC 

The existing interchanges near the Ohio River bridges 
currently include most of the desired local street con-
nections. The proposed configuration of the roadways 
across the river requires significant reconstruction of 
the ramps and bridges, particularly on the Ohio side.

Significant cost savings could be achieved by reusing 
the existing ramps and interchange bridges. Innova-
tion Nos. 6, 16, 22, 104 and 123 propose some type 
of reuse by using the existing bridge for all local con-
nections, whereas a new bridge, or bridges, would be 
constructed to serve only I-75/I-71 traffic. Conversely, 
if I-75 and I-71 use the existing bridges, many of the 
system ramps could possibly be reused.

Although the concept of separating local traffic from 
the Interstate or express traffic is included in the cur-
rent plan, the plan combines Interstate and local traf-
fic on double-stack bridges. The resulting combination 

of roadways creates the need to reconstruct many of 
the interchange ramps and associated bridges.

The following is a brief overview of some of the con-
cepts to separate local and Interstate traffic:

•	Innovation No. 22 would build the new bridge to 
the east of the existing for I-75/71 traffic reusing 
the ramps and existing infrastructure where 
possible. The Interstate mainline bridge would 
be a flat bridge (see section 2.4. HIGH-VALUE 
IDEAS: BRIDGE and Appendix C, Page C1 for 
a preliminary sketch of this concept) lining up 
I-75 northbound and southbound to the existing 
alignment sooner in Ohio than currently proposed. 
The advantage of this alternative is that it 
preserves much of the existing overpasses at 5th, 
6th, 7th and 9th streets. It also avoids the Duke 
Energy substation and Longworth Hall to the west. 
One of the disadvantages of this alternative is the 
need to relocate the existing 2”-12” diameter gas 
mains located just east of the existing BSB. 

•	Innovation No. 85 shifts the mainline I-75 west, 
which would allow for an interchange with US 
50 along Freeman Avenue (see Appendix C, 
Pages C5-C6 for a preliminary sketch of this 
concept). Inspired by the Queensgate alternative 
considered several years ago for its removal of I-75 
through-traffic from the corridor, this alternative 
appears to offer less significant impacts to 
existing businesses, ROW or environmentally 
sensitive areas than the Queensgate alternative 
impacted. Following existing Freeman Avenue, 
the new I-75 through movements would snake 
through the west side of downtown Cincinnati. 
I-71 would be maintained in place on the existing 
bridge, thereby simplifying the interchange north 
of the BSB or tieing into the new I-75 and US 50 
interchange. Several opportunities exist with this 
alternative to rehabilitate and reuse the existing 
infrastructure, which could result in significant 
cost and time savings. Moving I-75 and possibly 
I-71 through traffic out of the congested downtown 
Cincinnati CBD would improve the geometry and 
safety of this heavily traveled Interstate corridor, 
and it would help simplify wayfinding signage 

SIGNIFICANT COST SAVINGS COULD BE ACHIEVED BY REUSING THE EXISTING RAMPS 
AND INTERCHANGE BRIDGES. SEVERAL INNOVATIONS PROPOSE SOME TYPE OF REUSE.
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 Figure 1: Frontage Road Concept in Cincinnati
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approaching and leaving the bridge from both 
sides of the river. The construction phasing of the 
I-75 and 71 corridors would also be advantageous, 
since much of the new I-75 alignment could be 
built offline. In addition, the new river crossing, 
carrying I-75 alone, could be smaller and more 
affordable than the currently proposed alternative. 
Some of the disadvantages with this option 
include the potential for resistance from the 
local stakeholders who opposed the Queensgate 
alternative, additional impacts to section 4(f), 6(f), 
and historic resources, and having the new bridge 
cross the river on a skew. Up to 12 months may be 
needed to complete changes to the MOAs for the 
Section 4(f), Section 6(f) and historic resources.

•	Innovation No. 123 proposes to isolate local traffic 
to the existing bridge and connecting roadways. 
Interstate movements would be accommodated 
by simple (flat) bridges with separate northbound 
and southbound roadways located east and west 
of the existing bridge (see Appendix C, Pages 
C7–C8 for a preliminary sketch of this concept). 
The separate roadways would connect to system 
ramps for I-75 and I-71 separate from the existing 
ramps. The objective would be to preserve as many 
of the existing ramps and bridges as possible for 
the local connections. There may be advantages 
to locating the bridges differently while still 
maintaining the basic concept. Innovation No. 
123 would not increase the ROW impacts west 
of the existing bridge; however, the northbound 
roadway east of the existing bridge would probably 
require relocating the existing 2”-12” diameter gas 
mains. Also, the best transition for the Interstate 
roadways south of the river would be to provide 
grade separations (braided roads) with the local 
roadways to place the Interstate roadways on the 
inside of the corridor. The higher truck volumes 
associated with the Interstate highways then would 
not conflict with the local ramp connections at 
the interchanges in Kentucky north of 12th Street. 
Further study is needed to determine to what 
extent the Interstate lanes are physically separated 
from the local lanes at this location.

2.3.3.	 LANE REQUIREMENT CONSIDERATIONS

Several key movements will determine overall system 
delay for traffic moving through the project area on I-75 
and I-71. These areas present the greatest opportunity to 

right-size the project in terms of reduced/reconfigured 
lane requirements. The areas identified as the highest 
potential for lane reduction/reconfiguration were:

•	 The bridges across the Ohio River and the merges 
and diverges between I-75 and I-71.

•	 The 5% grade through the “Cut in the Hill.”

•	 The configuration of Dixie Highway and Kyles Lane 
Interchanges.

2.3.3.1.	 Bridges across the Ohio River

Any traffic analysis for the river bridge will be influenced 
by ramp connections at interchanges immediately 
north and south of the river. Our evaluation of the 2035 
forecasted travel demand for the I-75 mainline and I-71 
southbound ramps north of the river shows a required 
3 lanes and 2 lanes, respectively. The Interstate traf-
fic southbound would likely require a 5-lane section 
with a drop to 4 lanes occurring as quickly as possible 
before the bridge main span to minimize river bridge 
cost. A traffic microsimulation analysis is recommend-
ed by the Highway Capacity Manual (HCM) for these 
types of lane drop situations. Four lanes is required 
for both southbound and northbound I-75/I-71 express 
lanes across the Ohio River, and that will provide a LOS 
D operation for 2035 design peak-hour traffic.

Major system ramp diverges on the north side of the 
river should typically be 4 lanes to 3 lanes for I-75, 
and continuous 2 lanes for I-71, for both southbound 
and northbound movements.

Three lanes in each direction for the local only road-
ways across the Ohio River will provide a LOS D op-
eration for 2035 design peak-hour traffic.

2.3.3.2.	 Five Percent Grade through 
the “Cut in the Hill”

The existing traffic analysis used a planning method-
ology based on “level terrain” to achieve the identi-
fied LOS E for the proposed 6 lanes. When the 5% 
up-grade south of the existing bridge is considered, it 
would appear that 7 lanes southbound may be need-
ed to provide LOS E. If the I-75/I-71 southbound traf-
fic (express lanes) is separated from the local traffic 
south of 12th Street, the express lanes would require 
4 lanes to maintain LOS E operation. The local south-
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bound traffic would require 3 lanes to maintain a min-
imum LOS E operation, but would actually achieve a 
LOS D during the PM peak hour. A total 6 lanes would 
be adequate to accommodate Interstate and local 
traffic in the northbound direction.

2.3.3.3.	 Dixie Highway/Kyles Lane 
Interchange Alternatives

The preferred alternative for the Dixie Highway-Kyles 
Lane interchange configurations shows a collector-
distributor (C-D) system with full pavement replace-
ment for mainline and ramps, and the replacement 
and widening of the Dixie Highway and Kyles Lane 
bridges. As part of the development of value-based 
ideas to reduce cost while achieving the fundamental 
project goals and objectives, the identification of low 
cost and low impact ideas that would contribute to 
savings were identified.

Innovation No. 81 was identified that represents val-
ue opportunities at the above interchanges through 
a variety of options including the following:

•	 Replace with a braided ramp system to eliminate 
the northbound and southbound weave. For 
northbound, maintain the existing exit ramp to 
Dixie Highway and braid the C-D road with the 
entrance ramp (with short, simple span bridge), 
then potentially use a slip ramp before Kyles Lane 
and maintain the existing entrance ramp from 
Kyles Lane. Similarly, for southbound, maintain 
the existing exit ramp to Kyles Lane and braid the 
C-D road with the entrance ramp, then potentially 
use a slip ramp before Dixie Highway and maintain 
the existing entrance ramp from Dixie Highway. 
Like the other options above, the primary goal of 
this option is to preserve as much of the existing 
infrastructure as possible, which helps reduce 
construction costs. See Appendix C, Page C2 for a 
preliminary sketch of this concept. 

•	 Maintain the proposed C-D system design but shifts 
the C-D roads to the outside either over (with 
short, simple span bridges) or under (with box 
culverts) Dixie Highway and Kyles Lane. This option 
would reduce construction costs by preserving 
most, if not all, of the existing infrastructure at 
these two locations which was observed to be in a 
state of good repair. See Appendix C, Page C3 for 
a preliminary sketch of this concept).

•	 Replace with a split diamond interchange 
configuration involving the northbound exit to 
Dixie Highway and entrance from Kyles Lane, and 
southbound exit to Kyles Lane and entrance from 
Dixie Highway, and no access between the crossroads. 
This option would also reduce construction costs by 
preserving most, if not all, of the existing crossroad 
bridges, crossroads and ramps. See Appendix C, 
Page C4 for a preliminary sketch of this concept. 

For each of these interchange options, as well as the 
river bridge lanes and the number of lanes through 
the “Cut in the Hill,” traffic capacity would need to 
be confirmed for adequacy of lanes on the mainline, 
ramps and C-D roads. However, continued evalua-
tion of these alternatives, including an in-depth traf-
fic analyses, will only be conducted after an initial 
screening of the alternative concepts is completed.

2.4.	 HIGH-VALUE IDEAS: BRIDGE

2.4.1.	 USE NETWORK TIED ARCHES 
FOR NAVIGATION SPAN ONLY

The idea of using network tied arches stems from the 
general philosophy that the bridge type needs to fit the 
site, and that form should meet function. In this span 
range (830’) the network tied arch generally would be 
the most economical structure solution. At this span 
range, a tied arch is going to be comparable to a cable-
supported structure in dollars per square foot; however 
a tied arch would reduce the length of complex bridge 
by 50% when compared to a cable-stayed option. As-
suming the cable- or arch-supported section is about 
$800 per square foot of deck area, and the shorter 
approach spans are $250 per square foot, a savings 
of about $120 million (present-day dollars) would be 
realized by using the tied arch-supported structure 
instead of the cable-supported structure. These costs 
need to be studied further to determine an actual 
projected total project cost for planning purposes.

2.4.2.	 USE SINGLE-LEVEL BRIDGES INSTEAD 
OF DOUBLE-DECKER BRIDGES

The idea of using single-level bridges instead of double-
decker bridges has several advantages. Single-level 
bridges will generally reduce the number of shoulders 
required. Therefore, the square footage of the deck is 
greatly reduced. If the proposed double-decker was 12 
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lanes on one level instead of two, it would save about 
58’ of deck width, or 22% of the deck. This change 
alone would save between $50 million to $75 million 
(present-day dollars, range stated as it depends on 
bridge type) for the river portion of the bridge.

Single-level bridges would simplify the connection to 
the interchanges on each side of the river and will 
generally shorten the length of those bridges, there-
by reducing project cost. This needs to be studied 
further to determine project savings, but initial esti-
mates indicate that it could reduce the project cost 
by $50 million to $150 million (present-day dollars). A 
bridge on a single level provides the ability to sign the 
movements clearly, thereby providing a safer venue 
for the travelling public.

Lastly, it would provide a more visually pleasing river 
structure as the longitudinal trusses necessary for a 
double-decker bridge are eliminated.

2.4.2.1.	 Bridge Types for the Single-Level Bridges

2.4.2.1.1.	 Network Tied Arch

Several advances have been made in the design of 
tied arches in the past decade. The introduction of 
network cables has added redundancy as well as 
structural efficiency, allowing the rib sections to be 
reduced. Depending on span length and width of 
bridge, an I-shaped section could be considered, fur-
ther reducing costs. The construction methods em-
ployed to build arches also facilitates rapid replace-
ment (float-ins) and provides for safer construction 
methods as the workers are constructing the struc-
ture closer to the ground. For a float in, the arches 
will need to be built in the adjacent pools, as their 
height will not allow them to be floated underneath 
the existing bridges even at low pool.

2.4.2.1.2.	 Flat Slab Cable-Stayed

For an 830’ span length and a bridge that is in the 60’ 
wide range, a flat slab cable-stayed bridge should be 
considered. The omission of floor beams and string-
ers greatly simplifies construction and can reduce 
construction costs. The ability to cast the backspans 
in place and simplified connections of the cable an-
chorages has several advantages. This system is still 
expected to cost somewhere between the costs of an 
arch and a traditional cable-stayed structure. But, if 

it is important to the stakeholders of the project to 
have the aesthetics associated with cables, this op-
tion could be considered or incentivized in the RFP.

2.4.2.1.3.	 Traditional Cable-Stayed Bridge

If a traditional cable-stayed bridge is considered, the 
following technologies should be allowed and encour-
aged: a semi-fan cable arrangement; vertical hollow 
pylons; and longitudinal post-tensioning only in ar-
eas where it is required. Other techniques that have 
been used widely in the recent past include the use 
of drilled shafts; multicolumn bents for the rest piers; 
using the next approach span for “ballast”; vertical 
saddles; and matching the edge girder depth to the 
floor beam depth to simplify detailing.

2.4.3.	 GENERAL ARRANGEMENT OF RIVER BRIDGES 

See Appendix D, Pages D1-D5 for general arrange-
ments of river bridges and general suggestions of 
how to widen the substructure of the existing river 
piers. The drawings include:

•	 New Single-Level Bridge in addition to the existing 
double-decker bridge. The advantages to this 
option are discussed above (less shoulders, shorter 
approach bridges and safety).

•	 Two Single-Level Bridges (replace existing 
superstructure): This option has the same 
advantages as the above, but with all lanes at the 
same level. In addition, it may have significant 
advantages when considering lifecycle costs for 
the next 50 years. This needs to be investigated 
more thoroughly.

•	 Three Single-Level Bridges (new superstructure): 
Same advantages as above, with the additional 
benefit of having significant capacity to 
decommission the existing bridge and build the 
new superstructure without reducing the existing 
through traffic capacity.

Rough Expected Lifecycle Cost Savings when putting 
a new superstructure on the existing substructure is 
a total approximate savings of $115 million (in 2012 
dollars), not including the opportunity for enhanced 
revenue from tolling. This rough estimate warrants 
further study to determine the actual value of re-
placement to the owner.
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3.	 NEXT STEPS 
The PD/VE workshop introduced more than 100 tech-
nical ideas that conceptually appear to make the BSB 
project design even better, faster, cheaper and safer 
than the current preferred Alternative I.

Based on discussions among workshop participants 
and ODOT and KYTC representatives, as an initial 
phase of the post-workshop analysis, the HNTB team 
subject matter experts grouped these ideas according 
to one of three value designations: high, medium and 
low. The value designations were assigned based on an 
idea’s potential benefit to the project combined with 
the difficulty and/or likelihood of its implementation. 

Based upon the information reviewed and findings 
discovered during the workshop, the HNTB team will 
study in more detail the high-value ideas to achieve the 
following outcomes from the post-workshop activities:

•	 Additional detailed analysis of each high-value 
idea to verify technical feasibility and level of 
positive and negative impacts on the schedule, 
performance, financing and delivery of the overall 
project.

•	 More detailed cost breakdowns for each high-value 
idea, including a comparison of increased and 
decreased costs to implement the proposed idea 
instead of the preferred alternative.

•	 Collaboration with traffic and revenue modelers to 
verify and further develop tolling model scenarios 
based on high-value ideas that would positively 
impact potential toll revenues compared to the 
preferred alternative.

•	 Additional conceptual analysis of each medium-
value idea to verify technical feasibility and 
how/whether to accommodate the ideas into a 
procurement process.

These post-workshop activities are expected to be 
substantially complete by January 2013.
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APPENDIX A: Workshop Materials

Workshop Materials: Sign-In Sheet
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Workshop Materials: Agenda (Page 1 of 2)
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APPENDIX A: Workshop Materials

Workshop Materials: Agenda (Page 2 of 2)
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Workshop Materials: Handout 1 – Study Area

Brent Spence Bridge Study Area
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Workshop Materials: Handout 2 – Preferred Alternative 1
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THE "FISH FINDER"
Preliminary Cost / Schedule / Risk Analysis

Project:
Estimated Construction Cost = Updated: 17-Oct-12

Potential Cost/ Schedule/ Risk Saving Innovation 
Opportunity or Strategy

Est. Max. Cost 
Saving Potential 

Reduction 
Percentage (0-

100%) (from 
Component)

VE Revised 
Component 

Cost 
Percentage

Estimated 
Owner's Cost 

(rounded)

Estimated 
Maximum Cost 

Savings 
(rounded)

Estimated VE 
Cost (Owner's 

less VE) 
(rounded)

Schedule 
Driver 
(Y/N)?

Construction 
Risk Driver 

(Y/N)?

73%
River Bridge 34% 34% $345,600,000 $0 $345,600,000
Rehab existing 3% 3% $31,800,000 $0 $31,800,000
Approach bridges 52% 52% $528,800,000 $0 $528,800,000

Walls 10% 10% $104,300,000 $0 $104,300,000

Noise Barriers 1% 1% $8,800,000 $0 $8,800,000
0% $0 $0 $0

Major Component Subtotals 100% 0.0% 100.0% $1,019,300,000 $0 $1,019,300,000

17%
Pavement 28% 28% $64,500,000 $0 $64,500,000
Drainage 10% 10% $22,400,000 $0 $22,400,000
Earthwork 27% 27% $63,400,000 $0 $63,400,000
Traffic control 9% 9% $20,000,000 $0 $20,000,000
MOT 3% 3% $6,900,000 $0 $6,900,000
Lighting 5% 5% $11,500,000 $0 $11,500,000
Incidentals (incl addt'l MOT) 19% 19% $43,200,000 $0 $43,200,000

0% $0 $0 $0
Major Component Subtotals 100% 0.0% 100.0% $231,900,000 $0 $231,900,000

10%
ROW 40% 40% $56,600,000 $0 $56,600,000
Utilities 59% 59% $83,400,000 $0 $83,400,000
non-highway demo 0% 0% $600,000 $0 $600,000

0% $0 $0 $0
0% $0 $0 $0
0% $0 $0 $0

Major Component Subtotals 100% 0.0% 100.0% $140,600,000 $0 $140,600,000

Project Totals 100% 0.0% $1,391,800,000 $0 $1,391,800,000

Other Non-Cost Schedule / Risk Drivers:

Non-Cost Project Component
Potential Schedule/ Risk Saving Innovation Opportunity 

or Strategy
Schedule Driver 

(Y/N)?

Construction 
Risk Driver 

(Y/N)?

Coast Guard Coordination / Approvals

City of Cincinnati Coordination / 
Approvals
FAA Approvals
USACE Permit Approvals
City of Covington Coordination / 
Approvals

Other

Brent Spence Bridge Project
1,391,800,000$     

Project Component

Estimated Percent 
of Component 

Cost

Structures

Roadway
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