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Abstract

This study investigates the role of geology and geotechnical aspects of the
Gercus Formation in contributing to multiple Sustainable Development Goals,
with a particular emphasis on environmental protection. The research aims to
establish connections among more than ten development goals, including
agriculture, mineral and rock resources, hydrogeology, climate change, energy,
engineering geology, environmental hazards, heritage, tourism, pollutants,
education, and capacity building. This study demonstrates how geological
knowledge can be effectively utilized to support comprehensive environmental,
social, and economic development. The focus was placed on improving the
sustainable exploitation of the areas where the formation is distributed, as well
as ensuring capacity-building initiatives by both governmental and non-
governmental organizations within the framework of policies aimed at optimal
utilization and development. Several field visits were carried out in selected
locations to examine the geotechnical characteristics in situ, identify relevant
environmental phenomena, and collect rock samples for laboratory examination.
The study consisted of three main components. The first component was the
fieldwork, which involved conducting detailed surveys, collecting samples, and
mapping the locations where the formation occurs. Measurements of
compressive strength of the rocks were taken using a Schmidt geological
hammer. Additionally, soil permeability was tested to determine the soil’s ability
to transmit water and to understand its behavior when exposed to moisture.
Distance measurements were also made using a tape measure, and a geological
compass was used to assist in structural orientation. The second component
involved laboratory work, which included tests such as determining the liquid
and plastic limits (Atterberg limits), washing of samples, separation of heavy
minerals, durability and weathering resistance testing, swelling behavior, and pH
measurements. The third component was the desk study, which used various

software tools, including RocLab for analyzing the mechanical properties of
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rock masses and GIS for the spatial analysis and mapping of data related to the
formation. The results showed that most geotechnical problems arise when the
slopes of the formation rocks are relatively steep, which often leads to
landslides. Other problems were caused by cutting into the formation rocks on
slopes to build houses and roads. The findings also indicated that some soil
types within the formation are unsuitable for direct construction, while others
have high resistance to erosion and disintegration. Some samples exhibited
gradual swelling when exposed to water, suggesting their suitability for use in
engineering projects. It was also found that soils of the Gercus Formation tend to
be slightly alkaline rather than acidic. The study concluded that the formation is
characterized by high agricultural fertility, predominates in low-lying areas
susceptible to landslides, and holds considerable economic importance. Several
environmentally friendly solutions were proposed to reduce geotechnical

problems in the study area and to ensure its sustainable use.



