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ABSTRACT

The significance of concrete durability assessment becomes evident when the
lack of understanding of its long-term behavior in civil engineering projects
can lead to extensive structural failures, increased maintenance costs, and a
reduction in the overall service life of infrastructure. In this context, the
evaluation of durability conditions in transmission line foundations—key
components of power distribution networks—is of paramount importance,
particularly in harsh environmental conditions. This study focuses on the
assessment of the concrete durability in existing transmission line foundations
in Golestan Province, Iran. A comprehensive approach was adopted that
combined field investigations with detailed microstructural analyses. The
methodologies employed included visual inspection, carbonation depth
measurement, X-ray fluorescence (XRF) spectroscopy, X-ray diffraction (XRD)
analysis, and scanning electron microscopy coupled with energy-dispersive X-
ray spectroscopy (SEM/EDX). The results indicated the presence of three
distinct microstructural zomes in the deteriorated concrete. Zone 1 was
characterized by gypsum and calcite phases;, Zone 2 contained silica gel,
alumina gel, and sulfate salts; and Zone 3 consisted of hydration products and
ettringite. Furthermore, the co-existence of destructive mechanisms—including
calcium ion leaching, carbonation, and sulfate attack—was identified as the
main contributor to the degradation of the concrete. These findings reveal the
widespread durability deficiencies of the concrete used in the foundations of
the transmission lines under investigation.
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