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ABSTRACT

Underground pipelines are critical components of civil infrastructure systems, including
water distribution, sewer, gas, and telecommunication networks. Their structural
performance is governed by soil—structure interaction, in which soil cover depth is a key
design parameter. This study presents a field investigation on the effect of soil cover on
the load response of a buried rigid pipe. A rigid pipe with a diameter of 600 mm is
embedded at depths of 0.3 m, 0.6 m, and 1.0 m to evaluate the influence of burial depth.
After backfilling, earth pressure cells and displacement transducers are installed to
measure vertical and horizontal earth pressures and pipe deformation. Loading is applied
using a 10-ton vibratory roller under controlled vibration conditions and a fully loaded 25-
ton dump truck, both traversing perpendicular to the pipe alignment. The results
demonstrate that as the soil cover depth increases, the increments of earth pressure and
elastic deformation acting on the pipe decrease due to the load distribution effect of the
overlying soil. In contrast, increased loading induces higher earth pressure and
deformation, indicating enhanced stress transfer to the pipe—soil system. Repeated
loading leads to the accumulation of permanent deformation, although recoverable
deformation is observed during each loading cycle. These findings highlight the
importance of appropriate backfill design and compaction control to ensure the structural
performance and serviceability of buried pipelines.
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