[

Gonbad Kavous University

Journal of New Approaches in Water Engineering and Environment

Online ISSN: 2981-0280

Laboratory Investigation of GCL Moisture Absorption from Leachate-Contaminated

Hamed Ghanbari*

Subsoil

| Mohammad Reza Boroomand?®™ %' | Hamid Reza Saba®

!Geotechnical Engineering Group, Department of Civil Engineering, Tafresh University, Tafresh, Iran
2 Geotechnical Engineering Group, Department of Civil Engineering, Tafresh University, Tafresh, Iran
3 Geotechnical Engineering Group, Department of Civil Engineering, Tafresh University, Tafresh, Iran

Article Info

ABSTRACT

Avrticle type:

Research Article

Article history:

Received 10 January
2024

Received in revised
form 14 February
2024

Accepted 17 February
2024

Published online
29January 2024

Keywords:
GCL,
leachate,
hydration,
subsoil.

Obijective: Before making contact with leachate, GCL must be sufficiently hydrated. In other
words, it must absorb enough moisture to create sealing properties. In doing so, it prevents the
penetration of leachate into the subsoil. GCL absorbs moisture from the subsoil; then it swells and
gets sealing properties. Therefore, investigating the moisture absorption behavior of GCL from
the subsoil is important, thereby turning it into the subject of research for some researchers. This
research seeks to study the moisture absorption behavior of GCL from the subsoil contaminated
with leachate and the effects of leachate presence on the hydration of GCL and its sealing
properties.

Methods: This research investigated the moisture absorption behavior of GCL in three types of
soils: sandy soil, mixed, and fine-grained were studied. Each of these soils had three different
initial moisture percentages: sandy soil including 8%, 13%, and 23% while mixed soil and Fine-
grained soil contained 2.4%, 12.4%, and 17.4%. Then the research studied the moisture absorption
behavior of GCL in the leachate presence in three types of soils while the soils were contaminated
with 3 % leachate.

Results: The results of investigating the moisture absorption behavior of GCL demonstrated that
in the presence of leachate, the amount of moisture absorbed by GCL in the tested period was less
than the expected value.

Conclusions: Leachate presence had a significant negative effect on GCL hydration reducing its
amount from two times to six times.
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