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In the boom of sustainable construction 

practices, the exploration of environmentally 
friendly binders for problematic soil has become 
crucial. Malaysia being the largest palm oil 
producers and exporters in the world and 
generates a tremendous amount of palm oil fuel 
ash (POFA). The industrial processing of palm oil 
and POFA production as a byproduct is illustrated 
in Fig. 1. Thus, it is imperative to assess the 
potential of POFA as a stabilizing agent in peat, 
which is widely regarded as one of the most 
challenging and problematic soils in Malaysia. This 
study aims to investigate the effectiveness of 
POFA as a stabilizing agent to reduce the 
settlement.  

The experimentation includes a field trip, index 
or basic properties testing, and mechanical 
properties of peat soil samples stabilized with 
varying proportions of POFA. The indexed 
properties of untreated peat were evaluated 
through a series of laboratory tests, including von 
Post humification test, loss on ignition, water 
content, fiber content, ash content, pH 
measurement. Subsequently, the standard proctor 
tests were carried out to assess the change in 
optimum moisture content and maximum dry 
density due to the incorporation of POFA, followed 
by the 1-D Oedometer test of both the treated and 
untreated peat.  

The results demonstrated that the inclusion of 
POFA significantly improved the engineering 
properties of the peat soil, with notable increases 
in maximum dry density and reductions in the 
compression index (from 0.45 to 0.28) and swelling 
index (from 0.0461 to 0.0058). The coefficient of 
consolidation also showed a decrease from 0.1085 
cm²/min to 0.0587 cm²/min, indicating enhanced 
stability. These improvements suggest that POFA 
can significantly reduce the risks associated with 
excessive settlement and structural failures in 
infrastructure projects built on peat soil. 

The findings were further validated using 
numerical simulations with PLAXIS 2D, where the 
results exhibited a close correlation with 
experimental data. Overall, this study not only 
addresses the disposal issue of this industrial 
byproduct but also promotes the sustainable 
development of geotechnical solutions. 

 

 

 

Fig. 1. The industrial palm oil processing and POFA 
production as a byproduct. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


