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Abstract

Concrete barriers will be used as intimate parts of systems
for isolation of low-level radioactive wastes subsequent to
disposal. This work reviews mathematical models for estimating
the degradation rate of concrete in typical service environments.
The models considered cover sulfate attack, reinforcement
corrosion, calcium hydroxide leaching, carbonation,
freeze/thaw, and cracking. Additionally, fluid flow, mass
transport, and geochemical properties of concrete are briefly
reviewed. Example calculations included illustrate the types of
predictions expected of the models.

FIN No. A6858 - Performance of Concrete Barriers in
Low-Level Waste Disposal



Summary

Concrete barriers are likely to be incorporated
into low-level radioactive waste disposal facilities
as structural components and barriers to fluid flow
and mass transport of radionuclides. Analysis of
the role of the concrete barriers in low-level waste
isolation requires that performance assessment
models be applied to concrete degradation.
Because the history of modem concrete is short
(~100 years) relative to the required prediction of
service life, the task is difficult and subject to
uncertainty.

This report consists of a critical review of
mathematical models that predict concrete
material properties over long time periods.
Models obtained from the literature are explained
in enough detail to illustrate derivation and basic
assumptions. Additional example calculations are
includedto illustrate application of the models and
to indicate the types of predictions that can be
expected from the models.

Degradation processes important to waste
isolation include sulfate attack, reinforcement
corrosion, leaching, carbonation, freeze thaw, and

 stress cracking. A brief review of mass transport

and fluid flow through concrete is provided. The
transport  material provides  consistent
nomenclature for the calculations in the models.
Examples of the range of water chemistry
expected in subsurface environments in the
United States and an overview of concrete pore
water chemistry and its potential influence on
radionuclide mobility are provided. Basic
knowledge of concrete chemistry is necessary for
applying the degradation models. The
background sections are followed by individual
chapters covering the mathematical models for
each class of degradation. A future report will
evaluate the implications of degradation and
general design for performance of the concrete
vault.
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