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1. Introduction – The production of cement produces a significant amount of CO2. Building engineering 

consumes 40% of global energy, with heating accounting for a substantial portion of that use [1]. Among 

the many solutions, the use of earth for construction gives a real alternative. One of the oldest and most 

extensively used building techniques is earthen construction [2].  Earth has a larger thermal mass potential 

and can maintain a higher level of interior humidity than most other building materials [3]. The behavior 

of earthen structures is influenced by a variety of environmental conditions. Indeed, earth is subject to low 

shear strength, high compressibility , and differential settlement  and must be stabilized to improve its 

performance. The chemical stabilization method is the most recent technique for this purpose[4]. In this 

study, we use the alginates originating from seaweed as a biopolymer stabilizer of earth. 

 

2. Experimental – In this study, we substituted partially the lightened earth used as insulating material by 

seaweed ash in order to appreciate its relevance in the earth stabilization. The mechanical and hygrothermal 

properties were investigated. Cylindrical specimens were prepared for the compressive strength test 

according to NF EN, 1015–11[5] and prismatic specimens of 30×30×4 cm3 for the thermal conductivity 

analysis, using a Heat Flow Meters (HFM) according to the standard ISO 8301[6]. 

 

3. Results and Discussion - There is no standard that specifies a strain value below which compressive 

strength should be investigated. Recent research [7] has determined the maximum compressive strength for 

a variety of longitudinal strain percentages ranging from 1.5 to 7.5%. As a result, we determined the 

compressive strength at a strain of 4%. We observe that the compressive strength of lightened earth increase 

with the increase of the seaweed substitution. And 

we observed that the thermal conductivity decreased 

with the increase of the seaweed ash amounts. This 

is due to the lower bulk density of the earth 

specimens as the algae has a considerably lower 

density, and also due to the stabilization 

characteristics of alginates present in the seaweed.  

 

 4. Conclusions - The mechanical and thermal characterisation was investigated in this research for the 

insulated earth walls incorporating seaweed at various content levels. We find out that the addition of up to 

20% seaweed to the earth matrix increases the insulation capacity and the compressive strength of the 

material. 
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Table I. Physical properties 
Properties\Sample Standard 10% 15% 20% 

Compressive strength 
(MPa) 

0,079 0,104 0,142 0,336 

Thermal conductivity 

(W.m-1.K-1) 

0,157 0,134 0,118 0,117 
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