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Article Info ABSTRACT
Article type: Background and Obijectives: In the Hyrcanian forests, the presence of
Full Length Research Paper  fine-grained clayey soils presents considerable challenges for construction
endeavors, particularly road building projects. These soils exhibit a
Article history: propensity to swell,_ leading to instability in_ road su'rfaces and consequent
Received: 04.12.2024 pavement degrad_atlon. The adverse techn_lc_al attributes of fl.n.e-gralned
Revised: 06.20.2024 soils, encompassing factors such as plasticity, low permeability, weak
Accepted: 07.04.2024 strength, fluctuations in pore water pressure, volumetric alterations,
textural nuances, chemical composition, and grain structure, engender
intricate engineering complexities. Soil stabilization emerges as a pivotal

Keywords: solution to ameliorate the swelling tendencies inherent in such soils. This

CBR, process entails the incorporation of natural or synthetic additives to bolster

E_U“”g time, the mechanical characteristics of the soil. Cost-effective and easily
Ime,

accessible materials like lime and plant waste serve as practical agents for
soil stabilization, offering a sustainable approach to enhancing soil
properties and mitigating the challenges posed by fine-grained clayey soils
in construction projects within the Hyrcanian forests.

Pozzolanic reaction

Materials and Methods: This study focused on enhancing roadbed soil
properties within the educational and research Forest of Sari University of
Agricultural Sciences and Natural Resources - Darabkala. A fixed 3%
hydrated lime content, along with varying proportions of reed plant ash
derived from Phragmites australis (3%, 6%, 9%, and 12%), was
incorporated into the soil. Subsequent to this soil treatment, a series of
comprehensive soil mechanics tests were carried out, including Atterberg
limits assessment, standard compaction tests, California Bearing Ratio
(CBR) evaluations, and uniaxial compressive strength (UCS) tests. These
tests were conducted in triplicate following the processing period to
evaluate the impact of the additives on the mechanical properties of the
roadbed soil.

Results: The findings demonstrate a reduction in the liquid limit and
plasticity index, alongside an increase in the plastic limit of the soil
following the addition of reed ash. The maximum dry unit weight of the
samples exhibited a decrease with the incorporation of reed ash, ranging
from 14.52 kN/m?3 as the highest to 11.97 kN/m?3 as the lowest in the
sample containing 3% lime and 12% reed ash. Values of the CBR test
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displayed a progressive increase from 4.9% to 9.7% in the soil sample
containing 3% lime and 12% reed ash. The results of the uniaxial
compressive strength tests conducted over three durations (7, 14, and 28
days) indicate that the highest compressive strength of 2.6 kg/cm? was
achieved in the sample with 3% lime and 6% reed ash after 28 days.

Conclusion: The study concludes that reed ash serves as an effective
pozzolanic material for stabilizing forest road subsoils in the research area.
Optimal stabilization of the clay subsoil was achieved with a mixture
comprising 3% lime and 6% reed ash, applied over a period of 28 days.
This blend proved to be instrumental in enhancing the mechanical
properties of the roadbed soil, suggesting its viability for sustainable road
construction practices in similar environments.
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Figure 1. Map of soil sampling location.
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Figure 2. Graining diagram of the soil sample used in the research.
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Table 1. The percentage of minerals in dried reed and the percentage of chemical compounds in burnt reed.
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Table 2. Chemical analysis of used lime.
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Table 5. Statistical analysis of control soil sample and treatments.
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* significant difference at the level of -0.05, ™ non-significant difference
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