Michael Baker

INTERNATIONAL We Make a Difference

Retaining Wall 3 & 4
Justification Study

Introduction

The Warren County TID and Ohio Department of Transportation (ODOT) are looking to implement
corridor improvements along SR 48 over the Little Miami River and Turtle Creek in Warren County,
Ohio. These improvements are intended to address existing safety and congestion issues by widening
the roadway from two lanes to four lanes and constructing two new parallel bridges west of the
existing structures over the Little Miami River and Turtle Creek. The preferred alignment alternative,
identified through the feasibility and structure type studies performed by Michael Baker International
(Michael Baker) as the prime consultant and Burgess and Niple (B&N) as the subconsultant, requires
significant roadway widening in an area with steep side slopes, limited right-of-way, environmental
constraints associated with the Turtle Creek corridor, and proximity to utilities- both underground
and overhead. As a result, retaining walls are a critical component of the project to accommodate
the proposed roadway geometry while minimizing right-of-way acquisition, avoiding utility
relocations where feasible, and reducing environmental impacts. The retaining walls will be used to
support roadway embankments and bridge approach grading along the west side of SR 48 and are
essential to achieving the project goals of constructability, maintaining traffic, and reducing impacts
to surrounding properties and utilities.
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Retaining Wall 3 & 4 Justification

Retaining walls 3 & 4 are proposed along the west side of State Route 48, north and south of Turtle Creek. The location
of these walls presents several design constraints related to limited available right-of-way and the presence of the
Duke Energy overhead power lines. While the new parallel bridge west of the existing SR 48 bridge can be constructed
largely within the existing right-of-way, minor additional acquisition is required. On the north side of Turtle Creek,
behind the BP gas station, there is a pump station situated close to the right-of-way that will require relocation if we
do not build Wall 4.

For both Wall 3 and 4, both cast-in-place cantilever walls and MSE walls were considered due to their relatively low
design height and being fill walls. Ultimately, a mechanically stabilized earth (MSE) wall is considered the most feasible
solution because the soil can support a fill-based system that stays within the available right-of-way while remaining
more cost-efficient than cast in place wall.

MSE walls can be constructed efficiently in tight right-of-way areas because they require relatively small excavation
limits and use a straightforward bottom-up construction approach. They rely on standard earthwork practices and do
not require specialized labor, which helps streamline the process and reduce costs. Overall, their simplicity and
minimal footprint make them a highly cost-effective option for constrained sites.

Retaining walls 3 & 4 will be a 143’-3” & 150’-6” long wall placed behind a moment slab barrier for its full length. The
proposed height of the walls ranges from 11’ to 16" with an area of 4500 SF. The area of select granular backfill will
extend underneath the proposed SR 48 Southbound alighment, which will have no right-of-way impacts to the project.

A mechanically stabilized earth wall has relatively low environmental impact because its small excavation limits ground
disturbance. Its bottom-up construction approach also reduces the need for large concrete pours, which helps
minimize noise, emissions, and on-site waste. The primary drawback is the substantial amount of imported fill
required, which carries its own off-site environmental footprint.
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MSE walls are prone to settlement issues and as such were evaluated during this study. The total estimated settlement

ranges from 0.5 inch to 1 inch in its final condition. It is expected that 90% consolidation will be achieved between 20

and 40 days of construction. Global stability of the wall was also considered. The results of that analysis recommend

strap lengths into the reinforced backfill zone extending to 70% of the total MSE height. The analysis assumed Select

Granular Backfill per SS840.03.E behind the MSE panel facing.

Cost Analysis

Estimated construction costs for the proposed wall were developed using ODOT’s Summary of Contracts and historical

bid data from similar projects to establish unit costs for the major wall work items.

There is no anticipated right-of-way acquisition cost for Wall 3 or 4.

Not including inflation or contingencies, the approximate cost associated with MSE wall construction is $175/SF,

where Wall 3 is $357,175 and Wall 4 is $428,925.

For the wall estimate with the contingency and inflation included, please see project cost estimate.
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