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Size and Structural Stability

Assessment of Lunar Lava Tubes

Objectives Geometry and Size

In addition, interdependencies between structures are modeled based on Systems Operational Dependency Analysis [6]. Each dependency is represented with three parameters: strength of dependency (SOD), criticality of dependency (COD), and impact of dependency [6], see Figure 3. SOD accounts for how much the functionality of the structure (k) depends on the functionality of the structure (i or j). COD and IOD quantify how the functionality of the structure (k) degrades when the structure (i or j) is experiencing a failure. Here, dependencies are modeled as piecewise linear relationship, suitable to analyze various scenarios, including partial dependencies.
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Conclusions

• Size and width of lunar lava tubes are

comparable to data from GRAIL.

• Stability of lunar lava tubes decreases as the

cross section becomes more elongated

horizontally.

• As the roof thickness and/or tensile strength of

the lava increases, yielding decreases.

www.purdue.edu/reth/

➢ Lava tubes could be potential future habitats on the 

moon and will provide protection against hazards.

➢ The analytical solution incorporates knowledge of the 

parameters of lunar rocks and the mechanics of lava 

flows.  Our results below are comparable with GRAIL 

data.

Structural Stability

➢ Are lava tubes stable and what factors might affect 

stability?

Influence of 

roof thickness 

and shape

Tension cut-off influence for roof thickness:1000m and 500 m

Convergence with different tensile strength limits
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roof thickness:

1000 m

roof thickness:

500 m

Future Experimental Modeling

• Modeling columnar jointing and geological 

formation of lava tubes


