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Introduction: With the ongoing NASA Artemis
program, the successful launch of the Artemis I, send-
ing the Orion capsule to the Moon and back, and the
exponential growth of commercial rocket companies,
we are on the path towards setting foot on the lunar
surface once again, with an intention to stay. One of
the goals stated in the NASA Artemis Overview Plans
[1] is to keep the astronauts on the lunar surface for up
to two months, which leads to the requirement of hav-
ing a pressurized habitat. The habitation modules will
be required to provide acceptable safety from the lunar
environment, together with psychological and physio-
logical support for its residents in order to accommo-
date NASA mission objectives. Therefore, allowable
structural integrity, predictable failure modes, inspec-
tion, and maintenance will all need to fall in line with
the current launch system technology. Proposing a
complex initial system for habitat with environmental
conditions that are not well understood might lead to
insufficient structural requirements, unreasonable
costs, and misjudging of the time needed for construc-
tion. Based on the previously published, in-depth trade
study by the same authors of this paper [2], it was con-
cluded that the use of ISRU-based modular blocks for
the construction of the lunar infrastructure shows the
greatest potential. Designed as hollow bricks, opti-
mized in a way that requires the least amount of con-
struction material, accounting for redundancy and min-
imal space transportation, while being compatible with
3D printing techniques, the proposed modular blocks
(Figure 1) are intended to minimize on-site human con-
struction and large robotic machinery for their manu-
facturing and assembly (Figure 2). This paper presents
one potential design of a lunar habitat constructed us-
ing modular blocks, accounting for a practical assem-
bly. Additionally, finite element analyses were con-
ducted (Figure 3), focusing on internal pressurization,
gravity loads, meteorite impacts, temperature, and
seismic loads. To provide for the material input for the
FEA, lunar modular blocks are assumed to be made
from lunar regolith and a low percentage of thermoset
binder material, going in line with the existing tech-
nology. However, with the advanced development of
microwave/laser/solar sintering techniques, the modu-
lar blocks could be fully built from the in-situ lunar
regolith.
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Figure 1. The initial design of the 1% layer of blocks
(left) and upper layer blocks (right), optimized for
weight and rover transport

Figure 2. Utilization of the existing rover technology
[3] for assembly and lunar regolith infill process of the
modular blocks for lunar infrastructure
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Figure 3. Pressure-induced stresses on the modular
blocks (top) and roof system (bottom), conducted in
ANSYS
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