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Abstract

In recent years, dust storms have affected many cities in Iran, causing serious
problems for residents. One major source of dust production in Iran is the
dried shoreline of Lake Urmia. In this study, different ratios of cement and
wind-blown sand were used as a chemical mulch to control wind erosion and
dust storms, and the surface resistance of the improved soil mass was
evaluated using a pocket penetrometer as an in-situ method. This tool offers
several advantages, including simplicity, low cost, and high speed.
Furthermore, because laboratory methods are time-consuming and expensive,
in-situ approaches should be prioritized. Accordingly, this study aimed to
investigate the relationship between the unconfined compressive strength of
the samples and the results of the penetration test by preparing cement-
stabilized samples at different treatment levels. Based on the experiments, an
empirical relationship was developed to estimate the unconfined compressive
strength from the penetrometer penetration index in the improved soil studied.
However, the penetrometer test has limitations, including a relatively high
margin of error and low measurement accuracy in some device models.

Keywords: Pocket penetrometer, Soil surface strength, Soil
improvement, Cement-based mulch, Wind erosion
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