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DANE ‘ PARTNERS

MEMORANDUM
DATE: March 29, 2019
TO: WisDOT Bureau of Structures
FROM: Dane Partners
RE: WisDOT ID 1007-10-02/05: IH 39/90 at USH 12/18 (Beltline) Interchange:

Profile of Roadway Through the Core of the Interchange

The IH 39/90 interchange with USH 12/18, commonly referred to as the “Beltline Interchange”, is located on
Madison’s east side and is a connection point to numerous highways in the area. The Beltline Interchange
provides a vital link for traffic movements into and out of the Madison area.

Background Project Information

In 2014, it was determined that an Environmental Impact Statement (EIS) would be completed for the Beltline
Interchange. A Range of Alternatives was developed that included five “full build” alternatives that would fully
address the deficiencies of the Beltline Interchange, and safety and capacity needs of the outer legs. The limits
of the proposed alternatives included all of the interchange ramps, IH 39/90 between Siggelkow Road and
CTH AB (Buckeye Road), and USH 12/18 between USH 51 (Stoughton Road) and Millpond Road.

In July 2016, the WisDOT Corridor Management Team (CMT) and FHWA identified through a screening process
two alternatives from the Range of Alternatives to move forward to the Detailed Study Analysis phase of design
(see Attachment A - Alternatives D-1, F). Both of the alternatives shifted northbound IH 39/90 approximately
400 feet to the west through the core of the interchange with the roadway being reconstructed to more closely
align with southbound IH 39/90. The main difference between the alternatives was that Alternative D-1
reconfigured the proposed eastbound USH 12/18 ramp to northbound IH 39/90 as a right-side exit, while
Alternative F maintained the ramp as a left-side exit.

In December 2017, WisDOT and FHWA revisited the scope of the Beltline Interchange project with consideration
given to Performance-Based Practical Design in an effort to reduce impacts and enable savings in the estimated
cost of the interchange. This was partially due to re-prioritization of WisDOT’s Major Transportation Project
program. This revised project scope provided an opportunity to improve safety and operations as it affects
Interstate travel through the interchange, while utilizing the remaining life of the infrastructure.

It was at this time that all design efforts shifted away from Alternatives D-1 and F and towards developing new
concepts for the revised project scope. The level of design for Alternatives D-1 and F was considered to be
pre-30% since the alternatives had only been developed to this point with enough detail for comparison purposes
to identify a preferred alternative. Had the Detailed Study Analysis continued and a preferred alternative
identified, the design would have progressed to a point of optimizing either the profile of IH 39/90 or the
roadways below the bridges to reduce the vertical clearances, which may have either reduced wall heights or
bridge lengths.

Current Project Information
After the scope of the project was redefined, several new concepts were developed to improve IH 39/90
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through the core of the Beltline Interchange and satisfy the revised Purpose & Need of the project. After
completion of the screening process, a preferred alternative was selected (see Attachment B).

Given that the WisDOT Bureau of Structures current standard design life of a bridge is 75 years and that the new
bridges are being constructed with the project in 2021, it was decided by the CMT in November 2017 that the
northbound IH 39/90 alignment and profile of the preferred alternative would be designed to accommodate
both of the Detailed Study Alternatives (D-1, F). Given the significant level of effort that would have been
required to bring the designs of both Alternatives D-1 and F to a point that would be considered sufficient for
preliminary structure plan design, the alternative profiles (as they were at the time of the change in project
scope) were used in the design of the preferred alternative for the Beltline Interchange.

In addition, all northbound IH 39/90 bridges through the core of the Beltline Interchange will be designed and
built to accommodate three lanes of traffic with 12-foot shoulders. There is one additional structure that would
be required for Alternative D-1 that is not included with the preferred alternative. With this alternative, the
proposed eastbound US 12/18 ramp to northbound IH 39/90 is reconfigured to be a right-side exit. Since this
bridge would not span an existing roadway, it is not being constructed as part of the preferred alternative;
however, the roadway profile is still being built to accommodate a bridge in this location should Alternative D-1
be built in the future.
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Attachment A

Alternative D-1 & F
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DANE ‘ PARTNERS

MEMORANDUM

DATE: March 29, 2019
TO: WisDOT Bureau of Structures
FROM: Dane Partners

RE: WisDOT ID 1007-10-02/05: IH 39/90 at USH 12/18 (Beltline) Interchange:
Structure Type Selection

Meeting to Discuss Conceptual Layout of Structures

Because of the fast-tracked nature of this project, a Working Meeting was held on January 23, 2019 with

Jim Lucht (WisDOT CMT), Brandan Burger (WisDOT BOS), Mark Vesperman (WisDOT CMT) , Jeff Hanson

(Dane Partners), and Chris McMahon (Dane Partners) to discuss the conceptual layouts of Structures B-13-729,
B-13-730, B-13-731, and B-13-732. The purpose of the meeting was to make decisions regarding the structure
type so that Preliminary Plans could be prepared more efficiently.

WisDOT BOS requested justification for the use of MSE Walls at the bridge abutments on Structures B-13-729,
B-13-730, and B-13-731 when they reviewed the Preliminary Plans. The Working Meeting Notes from the
January 23, 2019 meeting were forwarded to the WisDOT BOS to show what was done to justify the proposed
structure layouts.

WisDOT BOS reviewed the Working Meeting Notes and requested that a more detailed justification be provided.
This is an expanded discussion of the structure types considered.
B-13-729 —IH 39/90 NB over USH 12/18 EB

When we had the Working Meeting in January 2019, the limits of the Median Retaining Wall (R-13-334) were
not determined yet. It was thought that the retaining wall would extend close to the proposed bridge.

Retaining Wall R-13-334 will end at Station 2551’NB’+00.00. The end of the proposed approach slab is at Station
2558'NB’+79.05. Therefore, the wall ends approximately 775 feet away from the bridge and is not a concern.

The new structure will need to span a future interchange configuration. The future interchange will require the
profiles of USH 12/18 under the bridge to be raised approximately 4 feet to allow for drainage concerns. The
profile of northbound IH 39/90 also needs to be raised to provide a minimum clearance of 16’-9” over the
northbound IH 39/90 ramp to westbound USH 12/18, which is located north of this bridge. The IH 39/90 profile
also needs to provide a minimum clearance of 16’-9” over a future proposed ramp that will be south of this
bridge (the bridge south of this location will be constructed when the future interchange is constructed). The
required profile to meet the minimum clearances for these future ramps north and south of this site provides
additional clearances at this bridge, especially for the existing conditions.

Therefore, the profile of northbound IH 39/90 is set. There is a ‘Profile of Roadway Through the Core of the
Interchange’ Memo that describes this in more detail.
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Because it was thought that the median wall would be in this area and possibly tie into the bridge, a single-span
prestressed concrete girder bridge was proposed that would have abutments behind MSE Walls. However, this
is not the case anymore. The bridge alternatives that could be considered are as follows:

Alternative 1: Single-Span 72W-Inch Prestressed Concrete Girder Bridge on Sill-Type (A1) Abutments behind
MSE Walls

e This is the current proposed bridge. The bridge would be 143 feet long. The estimated cost of
the bridge would be $1,165,000.

e This structure would require MSE Walls at each abutment. It is estimated that the MSE Walls
would cost $390,000.

e This brings the total cost to $1,555,000.

Alternative 2: Three-Span 72W-Inch Prestressed Concrete Girder Bridge on Type A3 Abutments and Multi-
Column Piers

e The bridge would be 314 feet long (spans would be 90 feet/134 feet/90 feet). The estimated
cost would be $3,010,000.

e This bridge would require expansion joints at the abutments because the bridge length would
be greater than 300 feet.

e This bridge would also require more maintenance in the future due to the longer span.

Alternative 3: Three-Span 72W-Inch Prestressed Concrete Girder Bridge on Sill-Type (A1) Abutments and
Multi-Column Piers

e The bridge would be 230 feet long (spans would be 48 feet/134 feet/48 feet). The estimated
cost would be $2,145,000.

e This bridge girders would be designed as simple spans due to the short end spans. However, it is
anticipated that the design would work.

e This bridge would also require more maintenance in the future due to the longer span.

Two-Span bridges are not an option at this site because there is no room for a pier to be placed in the future
typical section under the bridge for the future interchange.

Because of the significant cost savings, lower future maintenance costs, and the ability to meet the current and
future geometric constraints, Alternate 1 — Single-Span 72W-Inch Prestressed Girder Bridge on Sill-Type (A1)
Abutments behind MSE Walls is the recommended alternative.

B-13-730 —IH 39/90 NB over USH 12/18 WB

The new structure will need to span a future interchange configuration. The future interchange will require the
profiles of USH 12/18 under the bridge to be raised approximately 4 feet to allow for drainage concerns. The
profile of northbound IH 39/90 also needs to be raised to provide a minimum clearance of 16’-9” over the
northbound IH 39/90 ramp to westbound USH 12/18, which is located north of this bridge. The IH 39/90 profile
also needs to provide a minimum clearance of 16’-9” over a future proposed ramp that will be south of this
bridge (the bridge south of this location will be constructed when the future interchange is constructed). The
required profile to meet the minimum clearances for these future ramps north and south of this site provides
additional clearances at this bridge, especially for the existing conditions.
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Therefore, the profile of northbound IH 39/90 is set. There is a ‘Profile of Roadway Through the Core of the
Interchange’ Memo that describes this in more detail.

The bridge alternatives that we considered at this site are as follows:

Alternative 1 — Single-Span 72W-Inch Prestressed Concrete Girder Bridge on Sill-Type (A1) Abutments behind
MSE Walls

e Thisis the current proposed bridge. The bridge would be 144 feet long. The estimated cost of
the bridge would be $1,185,000.

e This structure would require MSE Walls at each abutment. It is estimated that the MSE Walls
would cost $325,000.

e This brings the total cost to $1,510,000.

Alternative 2 — Two-Span 54W-Inch Prestressed Concrete Girder Curved Bridge on Sill-Type (A1) Abutments
and a Multi-Column Pier

e The bridge would be 214 feet long (spans would be 116 feet/98 feet). The estimated cost would
be $2,095,000.

e This bridge would be curved.

e This bridge would also require more maintenance in the future due to the longer span.

Alternative 3 — Two-Span 54W-Inch Prestressed Concrete Girder Curved Bridge on Sill-Type (A1) Abutments
and a Multi-Column Pier

e The bridge would be 232 feet long (spans would be 116 feet/116 feet). The estimated cost
would be $2,270,000.

e This bridge would be curved.

e This bridge would also require more maintenance in the future due to the longer span.

Three-Span bridges could also be considered at this site, however based on the costs from B-13-729 discussion,
they would be more expensive than the options considered.

Because of the significant cost savings, lower future maintenance costs, and ability to meet the current and
future geometric constraints, and to match the structure type selected for B-13-729 which is very close,
Alternate 1 — Single-Span 72W-Inch Prestressed Girder Bridge on Sill-Type (A1) Abutments behind MSE Walls is
the recommended alternative.

B-13-731 —IH 39/90 NB over Off-Ramp to USH 12/18 WB
The new structure will need to span a future interchange configuration. The profile of northbound IH 39/90 also
needs to be raised to provide a minimum clearance of 16’-9” at this bridge.

Therefore, the profile of northbound IH 39/90 is set. There is a ‘Profile of Roadway Through the Core of the
Interchange’ Memo that describes this in more detail.

This structure has been revised because the original layout design did not work.

The bridge alternatives that we considered at this site are as follows:
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Alternative 1 — Two-Span 54W-Inch Prestressed Concrete Girder Bridge on Sill-Type (A1) Abutments behind
MSE Walls and a Multi-Column Pier

e This was the selected bridge back in January. However, it was determined that the design of the
long span would not work.
e Therefore, this alternative needs to be eliminated.

Alternative 2 — Two-Span 54W-Inch Prestressed Concrete Girder Bridge on Sill-Type (A1) Abutments with a
Multi Column Pier and with the South Abutment located behind an MSE Wall

e The bridge would be 221 feet long (spans would be 129 feet/92 feet). The estimated cost would
be $2,170,000.

e This structure would require an MSE Wall at the South abutment. It is estimated that the MSE
Wall would cost $410,000.

e This brings the total cost to $2,580,000.

e This bridge would be curved.

Alternative 3 — Two-Span 54W-Inch Prestressed Concrete Girder Curved Bridge on Sill-Type (A1) Abutments
with a Multi Column Pier and with the South Abutment located behind an MSE Wall

e The bridge would be 258 feet long (spans would be 129 feet/129 feet). The estimated cost
would be $2,525,000.

e This structure would require an MSE Wall at the South abutment. It is estimated that the MSE
Wall would cost $410,000.

e This brings the total cost to $2,935,000.

e This bridge would be curved.

e This bridge would also require more maintenance in the future due to the longer span.

Alternative 4 — Three-Span 54W-Inch Prestressed Concrete Girder Curved Bridge on Sill-Type (A1) Abutments
and Multi-Column Piers

e The bridge would be 287 feet long (spans would be 82 feet/123 feet/82 feet). The estimated
cost would be $2,805,000.

e This bridge would be curved.

e This bridge would also require more maintenance in the future due to the longer span.

Because of the significant cost savings, lower future maintenance costs, and the ability to meet the current and
future geometric constraints, Alternate 2 — Two-Span 54W-Inch Prestressed Girder Curved Bridge on Sill-Type
(A1) Abutments with a Multi-Column Pier and with the South Abutment behind an MISE Wall is the recommended
alternative.
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