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Introduction:  Composition of lunar lava tube rego-

lith is also a variable determinant of structural stability. 

After identifying intact lava tubes, the concept of “lunar 

concrete” is introduced to increase loading capacity. 

Research: Unlike under terrestrial environments, hy-

draulic concrete comprising of cement, granular and wa-

ter may not be suitable under lunar conditions.  The pri-

mary reason is that the moon does not contain any prova-

ble amounts of water.  Transportation of this liquid from 

earth is also not economically feasible given the technol-

ogy to date.  

Composition of lunar lava tube regolith is also a vari-

able determinant of structural stability. After identifying 

intact lava tubes, the concept of “lunar concrete” is intro-

duced to increase loading capacity. As well, it may also 

be used for radiation shielding and temperature variance 

protection. Cast regolith would be very similar to terres-

trial cast basalt where the regolith is melted and let to 

cool to form a crystalline structure. The compressive and 

tensile building components are strengthened as a result.  

Sulphur-based concrete is proposed to replace hydrau-

lic based concrete for lunar construction. Advantages of 

sulphur-based lunar concrete are its strength, durability 

and excellent shielding properties. In terms of economics, 

the construction and transport costs are both reduced us-

ing the concept of In-Situ Resource Utilization (ISRU). 

Sulphur-based concrete samples were created to study the 

feasibility of using lunar regolith and binders. The most 

important factor in using sulphur concrete compared to 

terrestrial hydraulic concrete is that it does not need water 

to gain strength through chemical reaction. The test 

shows that this type of concrete can gain full strength in a 

relatively short period of time and requires less heat to 

manufacture. [1] Because concrete of any sort is a rather 

brittle substance, Dr. Omar introduced metal fibres in the 

matrix to increase tensile strength and reduce brittleness. 

The finding concludes that the 25.4mm fiberglass fibres 

of 0.25% and 0.50% weight reduced compressive strength 

by 27% and tensile strength by 20%. [2] The majority of 

the mineral found on the moon is composed of silicates. 

Composition of lunar basalts is approximately 50% py-

roxenes, 25% plagioclase and 10% olivine by volume. [3] 

With the chemical composition in mind, the designer 

must take into account the loads for structure. In basic 

structural mechanics, a designer must take into account 

the dead load which is primarily from the weight of the 

construction material caused by gravity. Internal pressuri-

zation and the amount of shielding must also be taken 

into account as this may increase the dead load. Live 

loads caused by moving or vibrating objects such as ven-

tilation machinery must be also included in the calcula-

tion of overall design. A Factor of Safety (like in terrestri-

al design building codes) must be included for accidental 

impact loads from potential micrometeorites, possible 

seismic activity, extreme solar maximums and the like. 

This value needs to be estimated through experimenta-

tion. As we cannot test the experiments on the moon, 

scientists and engineers can only conduct these tests un-

der similar environment which will have a larger factor of 

error. Recent experimentation by Toutanji et. al. explored 

replacing the binding mix of concrete with sulphur and 

JSC-1 lunar simulant.  The lunar simulant was produced 

by Johnson Space Centre as an aggregate addition in lieu 

of the proposed lunar regolith. The study concludes the 

Sulphur-based concrete is feasible under lab environment 

simulating lunar conditions [4].  

Conclusion: Reinforcement of lava tubes by sulphur-

based concrete using lunar regolith is a feasible solution.  

Compared to hydraulic cement concrete used on earth, it 

pose similar strength and durability as indicated in exper-

iments.  Due to the unknown nature of the lunar surface, 

these properties may change and therefore it is difficult to 

evaluate the performance of such a material on the lunar 

surface. Despite the construction material being potential-

ly feasible,  the entire application process of Sulphur-

based concrete will need to be explored.  The process of 

forming, steel reinforcement installation, pour and curing 

under lunar environments has not been explored and will 

need to be looked at in a greater detail. 
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