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Abstract The construction of lunar bases is of great significance for long-term human presence on the moon. In this paper,
the environmental and resource conditions regarding lunar base construction are reviewed and investigated. It is demonstrated
that the in-situ construction using lunar regolith is a practical and feasible construction scheme provided the advantages
including construction convenience and cost efficiency. The existing studies on construction technologies based on lunar
regolith can be categorized into two groups: downward excavation and upward construction. In particular, the upward
construction employs the different technologies including lunar regolith concrete, lunar regolith sintering, lunar regolith
bonding and regolith bags. Based on the review and analysis, a novel lunar in-situ construction scheme is proposed, which
comprehensively uses the technologies including 3D printed lunar regolith concrete and regolith bags, so as to realize the
automatic construction using in-situ resource. It provides a new technological path for lunar base construction.
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Table2 Mechanical properties of lunar regolith
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Fig.2 Semi-underground lunar base
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Fig.3 Sulfur production process and sulfur concrete sample (after hypervelocity impact testing)
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