ERVES F AR5 xR FROP E D Vol. 47 No. 2
2025 44 A Journal of Civil and Environmental Engineering Apr. 2025

DOI: 10. 11835/j. issn. 2096-6717. 2024. 048

Bl 71 D0 A L ) B it I P A 9 F

S o> SR i S U P> & ALl - I 7/ A
(ER KT a L RIEER: b LB AEEEHBARKTHRELELID T, . ERFRBWARE
Bri% B R A7 B TARB R TS, F R 400045)

M EARRZHMADBECABEEN MGG, BT HMAEYNFHFRRASLE(MICP) 24
A3 CQU-L14= CQU-L2 #4740 B , 3t 7R ) Am B R # Fe R B Ig 25 ik (CS) R JE 69 Bl ALAEE 3L A 3 3 AT
T AR K I BT ook R X I8 R 32 R d AL SEM BALUL ], 45 R K K E MICP Am B k4 Ao i
RORE WY B AR R ERSTRE, MEAMBRK T, BN AE R E IR R
KB FRIT mIRI, AR E A 2.0 mol/L 69 IR 45 & Am B 12 K 69 X A 1H 3% & 7T 5 1.303 MPa, +
R br ok ik 5 T PR AT R 5% B 3G e 6 A B AL, 3k K ok ik T 3K 508 m/s. M AR iE K e B 2
M AECQU-LI# B REZCQU-L2 2, RE £ TAM AR CQU-LI M A% 29, f£ 40 F An B
RET, 2B ENRTHREI L FEAZIME RHEEIK, SEMiXIEL R AN ML e B RH A4
IR JE A I e BB AL T R EAVN BN R FLEMN, TEBRBRSARE LA L, BAE
BB A P R AT 7 X A2 F AR P IR 6 R B VA B F) SR 0 A BB AL A X e
B 7 ik 3t A7 Bt
KER MAEYFFHIRB IR EM AR LM ERE kit ; Ak
hESES TULLILE X ARERD : A NEH/S:2096-6717(2025)02-0020-10

Strength of lunar regolith simulant reinforced by MICP
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Abstract: With the continuous advancement of the lunar exploration project, lunar construction has become a
crucial technological aspect in establishing human base on the Moon. In order to explore the potential of lunar
regolith as a construction material, this study investigated the reinforcement of simulated regolith simulant
CQU-L1 and CQU-L2 with microbially induced calcium carbonate precipitation (MICP). Tests on unconfined
compressive strength (UCS), shear wave velocity, and scanning electron microscope (SEM) were conducted on

the MICP treated lunar regolith simulant with different reinforcement times and concentrations of cementing
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solution (CS). Results indicate that with an increase in MICP reinforcement times and CS concentration,
strength of the cured lunar regolith simulant significantly improves. Under the same reinforcement frequency,
the strength of the cured lunar regolith simulant increases with the increase in CS concentration. The peak
strength of samples reinforced 12 times with 2.0 mol/L. CS can reach 1.303 MPa. The trend of soil shear wave
velocity is similar with UCS, with a maximum shear wave velocity of 508 m/s. SEM test results demonstrate
that with an increase in reinforcement frequency and CS concentration, a denser structure forms in the pores of
the cured lunar regolith simulant, and calcium carbonate shows vaterite type. This study provides a new
approach to lunar construction using lunar resources and is expected to provide important technical support for
future lunar base construction.

Keywords: microbially induced carbonate precipitation; lunar regolith simulant; unconfined compressive stress;

shear wave velocity ; moon construction
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