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Abstract The Fourth Basic Plan for Space Development and Promotion released in December 2022
presented a direction and aims for policy and projects in the coming 5 years beginning in 2023. To
implement this basic plan in the construction field, the Korea Institute of Civil engineering and Building
Technology has launched a new research project, "Human Exploration Base Construction Core
Technology Development," which deals with a basic construction plan for technologies required to
secure survival environment conditions. It covers details from the basic base protection to the base shell
concept, solar energy utilization, and heat, ventilation, and air conditioning (HVAC). Temperature,
humidity, internal air pressure, and oxygen concentration are essential for human survival in a lunar
environment and can be secured by a wall configuration concept. Previous research was investigated,
especially reports by NASA and ESA, to find directions research on how to configure a habitat wall as
a multi-layered shell to construct a Korean lunar base and secure essential conditions including

temperature, humidity, radiation protection, air pressure, and so on.
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Fig. 1. Five long-term space development missions
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Fig. 2. Radiation events on the lunar surface [6]
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Fig. 3. Days of sunlight on the lunar surface by site
latitude [7]
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Fig. 4. Lunar habitat structure and shell design flow
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Table 1. Permanent lunar surface habitat structure
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Fig. 5. lunar habitat concept structures (a) Hard
cylinder type module habitat (b) two story lab
module (c) Regishell (regolith spray coated
multi layer shell) habitat (d) inflatable loft
module on mobile base (e) hybrid of 3D
printed modules and an inflatable structure
(f) Inflatable Moon Habitat with greenhouse
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Table 3. Design considerations for lunar human
exploration habitat

. Shell Engineering
. Time and . . L
Mission configuration and Criteria
member A .
materials 2 airlocks
Outer shell as Sphere.wnh 5
floors in 16m
pressure .
X . diameter
withstanding layer] ,.
in inflatable dlameter of floorsh
materials from the 1% to 5°
90 days (11m, 14.6m,
Internal structure 15.9m, 15.4m,
2 ~ 4 crew a5 subortin 12.9m)
members Vertilcj;)l emdg
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parallel layers in 2.
o Ibs/ft* in moon
rigid metal, RFC
. load
- or other light X
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5 .  |load: 8.33 Ibs/ft*
g loading composite] .
=z materials 1 moon
z load
- 5 Others Shell structure | Design factors
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g =
5 |E|& e Assembly
g sl a| @
0 =
|3 |=]
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3 Ventilation
B volume, post-assembly
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k] Water
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=3 condensation . crew number
. easily carry and
protection . .
with less weight
number of hard
. and volume . .
Connection loading points
& assembly
T t th,
method russ type as the structure
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independence
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experiments,
shelter, supply
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