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 Biopolymers have been used to develop a 100% bio-

based binder to serve as an alternative eco-friendly 

geotechnical construction material. Biopolymers are 

organic polymers that have been used in fields such 

as food, agriculture, cosmetics, and pharmaceuticals. 

However, they have not been applied in the field of 

construction until now. For the first time in the world, the 

microscopic interaction, feasibility, and strengthening 

mechanism of microbial biopolymers has been applied to 

soils and verified . Currently, construction techniques and 

equipment are being developed for the commercialization 

of this technology.

 Although environmental  concerns related to 

construction have been gaining increasing attention 

worldwide, conventional construction methods in the 

field of geotechnical engineering have remained relatively 

unchanged for the last several centuries, despite the fact 

that materials such as cement and asphalt are known to 

pose environmental risks.  As a means of alleviating these 

growing concerns while simultaneously developing and 

advancing outdated construction methods, the use of 

biopolymers in geotechnical engineering has been shown to 

be very promising.

 Experimental studies have shown that biopolymers can 

be used to significantly increase soil strength. The main 

mechanism behind this is the inter-particle interactions 

between the biopolymers and the soil particles. Depending 

on the specific purpose, this use of biopolymers could have 

diverse and numerous applications.

Strengthening Behavior

Experimental studies using Xanthan gum were performed 

to test its strengthening parameters on soils. Xanthan 

gum is a polysaccharide originating from the bacterium 

Xanthomonas campestris, which is  composed of D-uronic 

acid, D-mannose, pyruvylated mannose, 6-O-acetyl 

D-mannose, and 1,4-linked glucan. Results (presented 

below) showed that the strengthening efficiency of Xanthan 

gum varied based on the soil type. However, at 1% 

concentration, the biopolymer achieved strengths nearly 

double that of 10% cement.

Vegetation Growth

Due to the hydrophilic nature of most biopolymers, their 

presence may enhance the water holding capacity of soils, 

which may promote plant growth. Tests showed that the 

biopolymer not only increased vegetation growth, but also 

In 2030, a construction company has been hired to build a levee structure around a high-risk 

flood zone near a river. However, due to environmental protection laws and the existence a 

natural wildlife preserve downriver, materials such as cement cannot be used due to the potential 

for environmental pollution and health risks. Fortunately, the development of a geotechnical 

construction material based on biopolymers has allowed for the sustainable construction of a 

levee that is not only safe but also economical.
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strengthened the erosion resistance 

of the soil. With such properties, 

biopolymers could possibly be used to 

prevent desertification.

 The results suggest that the use 

of biopolymers in the field of 

geotechnical engineering may provide 

alternative, eco-friendly materials 

that are capable of enhancing various 

engineering characteristics of soils. 

The development of such materials 

may also help advance construction 

techniques and technologies that have 

remained fairly stagnant for quite 

some time.Figure 1.  Development of Environmentally Friendly Geotechnical Construction Material using Biopolymers 
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