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Introduction:  Understanding the mechanical behavior 

of lunar regolith is of great importance for future mis-

sions to the Moon and other similar extraterrestrial 

environments. However, due to the scarcity of lunar 

regolith a number of simulants have been developed to 

facilitate experimental testing. This paper presents the 

geotechnical properties of an inexpensive lunar regolith 

simulant named Black Point 1 (BP-1). An experimental 

program including particle-size distribution, microsco-

py observations using scanning electron microscope 

(SEM) images, density measurements, compressibility, 

and shear strength was performed. Additionally, BP-1 

was compared with regolith recovered from lunar mis-

sions and a number of its simulants. The physical prop-

erties of BP-1 were found to be similar to other exist-

ing simulants and to the natural lunar regolith. 

One of the main future challenges for the Na-

tional Aeronautics and Space Administration (NASA) 

is to create infrastructure for possible settlement on the 

Moon. Understanding soil properties of lunar regolith 

is essential for design and construction of prospective 

facilities such as landing pads and base stations. Lunar 

regolith is defined as the layer of unconsolidated rocks, 

pebbles, gravel, and dusty soil placed on primitive lu-

nar bedrock. Regolith is created by repeated meteoroid 

impacts, which generates a loose, unconsolidated, and 

very fine crust that is believed to be several meters 

thick. The study of lunar regolith properties is also 

essential for proper design of lunar vehicles and exca-

vators. 
 

Black Point Lunar Simulant (BP-1).  

BP-1 is made from Black Point basalt flow and silt-

sized washing paste from a rock quarry in San Francis-

co Volcanic Field, located in northern Arizona. BP-1 is 

available in abundance, which permits use of approxi-

mately 52 m3 during the NASA Robotic Mining Com-

petition (RMC) annual student competition. BP-1 is 

alkaline, and a chemical analysis indicated a composi-

tion of silicon dioxide (SiO2) (47%), dialuminumdiox-

ide (Al2O2) (17%), calcium oxide (CaO) (9.2%), and 

approximately 6% of ferric oxide (Fe2O3), iron oxide 

(FeO), and magnesium oxide (MgO). Previous particle 

distribution tests have indicated that physical properties 

of BP-1 are similar to those of JSC-1A and lunar rego-

lith. A  comprehensive experimental study detailing the 

geotechnical properties of BP-1 has not been per-

formed by Eduardo Suescun-Florez et al. as a part of 

his doctoral work at New York University. This talk 

will  present test results and comparison of BP-1 per-

formance to other existing lunar regolith simulants in-

cluding MLS-1, JSC-1, JSC-1A, and GRC-3. 

 

Geotechnical Properties of BP-1 Lunar Regolith 

Simulant. A series of laboratory experiments were 

carried out to find out the geotechnical properties of 

BP-1 and to compare them with the properties of lunar 

regolith and its available simulants. Most test proce-

dures followed their respective ASTM standards; how-

ever, some were modified to accommodate the special 

nature of BP-1. Most experiments were conducted sev-

eral times to guarantee consistency of results.  

 Physical and mechanical characterization tests were 

carried out to study the geotechnical behavior of the 

Black Point lunar regolith simulant (BP-1) and com-

pare it with the behavior of lunar regolith and other 

available simulants. Granular size distribution indicates 

that BP-1 falls within the _1 standard deviation range 

of the lunar regolith particle distribution. BP-1 is clas-

sified as silty sand (SM) and was found to have no seg-

regation of particles during transportation. The average 

specific gravity was found to be 2.81, which is slightly 

lower than that of JSC-1A and much lower than those 

of MLS-1, JSC simulants, and lunar regolith.  

The maximum and minimum void ratios are 

0.965 and 0.49, respectively. These values appear with-

in the normal range of void ratio values corresponding 

to other lunar regolith simulants. One dimensional con-

solidation analysis has shown that compressibility and 

swelling index of BP-1 soil are lower than those from 

natural occurring soils but similar to other simulants 

such as JSC-1A and GRC-3. Shear strength properties 

were presented within the context of Mohr-Coulomb 

failure criteria. The peak angle of internal friction of 

BP-1 is high and increases with density, with negligible 

cohesion. The measured peak friction angle is in the 

range of 39 to 51° depending on the confining pressure 

and the sample relative density. Also, as expected, dila-

tion decreases as confining pressure increases and as 

density decreases.  

In summary, available geotechnical properties 

of BP-1 are consistent with those of lunar regolith and 

other regolith simulants.  
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