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Lunar Icy Regolith and Controlled Low 
Strength Materials 
Webinar and Q&A

August 25th 1 – 2 pm (Central)



Agenda

• Welcome, Introductions & Housekeeping
• Background on Lunar Ice
• Simulating What We Don’t Know
• CLSM What It is and How Do I Get Some
• Q&A
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Simulating the UNKNOWN
Pete Carrato



Simulating the UNKNOWN

It is a Challenge to create a Challenge.

Each Level is a bespoke event that will never be 
repeated.

Icy regolith simulation is the most common 
source of inquires from Teams.

16



Required Attributes

• Addresses the technology gaps

Large quantities

Excavate

Transport

• Simulates lunar condition
Icy regolith deposit
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Icy Regolith
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Reference:
1) ASCE Earth and Space, April 2021 
2) Estimation of Effects of Varying 
Moisture Condition and Temperature on 
Strength Properties of Icy Lunar Regolith 
in Cryogenic Environments, Liu et al



Icy Regolith

• Mechanical properties are critical for BTIL

Particle size distribution

Strength – BREAK THE ICE

Density

Abrasion

Void ratio

Etc.
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Strength of Icy Regolith
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A wide range of possible strengths, from permafrost to a 
loosely cemented granular mixture.

Eranti Engineering Oy Cold Weather Engineering



Realistic Constraints

• Affordable
Not lunar simulant

• Achievable
Not maintained at -196 C

• Available
Not limited to Tier 1 Research Facility

• Reliable
Not new technology

• Repeatable
Not limited by testing methods
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BTIL Simulation

• Consolidated Low-Strength Material 
– ACI 229-R

• Fillcrete
• Flowable Fill
• Low strength concrete
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CLSM Mixture
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Use CLSM with one required physical attribute, unconfined 
compressive strength.

One mixture constraint, no light-weight aggregate.



CLSM Placement
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Placed in a continuous process lasting less than 8 
hours.
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CLSM – aka Flowable Fill
Javeed Munshi



Controlled Low-Strength Material - CLSM

Flowable/low 
grade self 
levelling concrete

Cement+Fly 
Ash+Sand+Water
+Admixtures

ACI 229R or 
AASHTO
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CLSM
Flow of 6-8 inches
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CLSM
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Strength of Icy Regolith

29Eranti Engineering Oy Cold Weather Engineering



Excavability
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CLSM – How to specify
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CLSM - Testing
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CLSM – Where to source from?

Ready mix 
suppliers can 
produce to the 
required specs

Controlled by 
standard 
NRMCA 
certifications and 
QA/QC 
protocols
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Q&A
SUBMIT YOUR QUESTIONS VIA THE Q&A CHAT BOX



• Complete the required paperwork and submit the supporting documents and forms 
by September 30, 2022

• Stay Connected
Challenge Website: https://breaktheicechallenge.com/

• Questions: Email at admin@breaktheicechallenge.com

NOTE: Any questions or inquiries sent to any other contact or sent directly to any of the 
Challenge Administrators will not be answered. This includes NASA, NASA Centennial 
Challenges, NASA Centers, and NASA Tournament Labs.

Next Steps

@NASAPrize

/NASAcc

@NASAPrize

https://breaktheicechallenge.com/
mailto:admin@breaktheicechallenge.com


THANK YOU

Ollie


