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Introduction

This research addresses the need to extend the service
life, reduce the life cycle cost, and improve the safety and
reliability of bridge abutments, part of the nation’s critical
transportation infrastructure. Mechanically stabilized
earth (MSE) abutments contribute to the constructability
and economy of bridge infrastructure. The electrochemical
properties of backfill materials influence the corrosion of
embedded steel strips in MSE systems. The application
of rotary kiln manufactured lightweight aggregates
contributes to the sustainability of bridge abutments by
addressing corrosion concerns, reducing structural loads
and settlements, providing free drainage, and accelerating
construction. This project investigates the properties and
characteristics of expanded shale, clay, and slate aggregates
compared with normal-weight aggregates concerning the

corrosivity of steel reinforcement.
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Study Methods

'The experimental methodology of this project involves
a series of tests using current standards and proposals to
measure electrical resistivity, pH, sulfate, chloride, and
corrosion of expanded shale, clay, and slate aggregates with
various gradations, moisture conditions, dilution ratios,
and curing conditions. Specimens represented samples
produced by the Expanded Shale, Clay and Slate Institute
(ESCSI) members.

Findings

Assessing the corrosion measures and its correlation with
electrochemical properties of expanded shale, clay, and
slate aggregates indicate that the corrosion of galvanized
and carbon steel coupons embedded in lightweight
aggregates is equal to or less than those of normal weight
aggregates having higher resistivity and lower sulfate
ion contents. Hence, existing guidelines for the expected
levels of corrosion of steel reinforcement in normal-
weight aggregates require adjustment for the application
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of rotary-kiln-manufactured lightweight aggregates. These
adjustments shall tolerate one-sixth lower resistivity,
2.5 times higher sulfate, and 1.5 times higher chloride
ion contents as threshold values for ESCS for the same

expected level of corrosion.

Application of expanded shale, clay, and slate aggregates
contributes to the sustainability of bridge infrastructure,

as ESCSs are suitable backfill materials for mechanically

stabilized earth bridge abutments, whereby corrosion is a

design consideration.

Policy/Practice Recommendations

Outcomes of this project include recommendations for
performance-based guidelines for categorizing ESCS
aggregates for corrosivity using characteristics such as
gradation, electrical resistivity, pH, sulfate, and chloride ion
contents. These guidelines can help optimize the design
and reduce the need to maintain and rehabilitate bridges,
abutments, and approach and departure slabs on roadways

to keep transportation systems safe and cost-efficient.
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