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Abstract

In order to achieve long-term human habitation on the moon, how to create lunar buildings that
suitable for astronauts to live and work for a long time has become a key scientific issue in the fields
of aerospace and architecture. The study of the common dimensions for lunar architectural design is an
important way to solve this critical scientific problem. The common dimensions of lunar architectural
design are not only a universal reflections of human psychology, physiology, and behavior on the architec-
tural scale, but also the basis, standard and specification for guiding the humanized design of living and
working environments on the Moon, and an effective way to solve the contradiction between minimizing
size and maximizing efficiency of architectural space. Based on the assumption that the influence of lunar
gravity on astronauts will lead to significant differences in the architectural common dimensions between
the moon and the earth, this study uses the human dimensions of Chinese astronauts as data, compre-
hensively analyzes the ”Walk-skip” gait, ”neutral body posture”, common activity characteristics and
scope of astronauts under the influence of lunar gravity, starts from the impact of factors such as center
of mass displacement, gait cycle, and gait stability and body posture, daily actions, and common activity
range on the static and dynamic dimensions of the human body, by using ergonomics and biomechanical
calculation methods, reveals the data changes in human height, width, thickness, angle, activity range,
etc. Under the influence of lunar gravity, and further deduces the common dimensions of lunar architec-
tural design, including door height, indoor height, step height, passage width, table height, chair backrest
angle, seat height, seat depth, railing handrail height, clearance height for upper and lower beds, as well
as single person volume, living volume, and the required volume for multiple people, etc. A preliminary
framework for the common dimensions of lunar architectural design suitable for Chinese astronauts has
been established and proven that directly applying the common dimensions of Earth’s buildings based
on terrestrial anthropometry cannot meet the astronauts’ needs in lunar. Due to significant variations in
deriving the common dimensions of lunar architectural design from anthropometric data from different
countries and populations, establishing the common dimensions standards for lunar architectural design
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based on more targeted, precise, and inclusive anthropometric data will provide more practical design
guidance for future long-term human habitation on the moon.
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