$33FE P2y

= + T B ¥ #H Vol.33 No.2
2011 4 2 H Chinese Journal of Geotechnical Engineering Feb. 2011
\ —e
TJ-1 123 B RO A
BRg Y, FaF
(1. B RES TR T TRAEWE
m =

SER s, B¥E 200092; 2. [FBFRSEHE NSRS TRER, Lig 200092)
2

&b A
Hb:\—réy

PR s 3 BB 2D OO JSORE, REECT Bies Ifip Jem RAZRE, 2 ik s o) e
T Tongji-1 (fijFk T3 HHUTHE. LT TIL BTSRRI P sy Bk A
K, BhIRTE . BHJE L S

: TU43

PO, APEEEES . B R4
TR T BT 35 ] DL [ b O B0 T S (K0 B 22k PEEAT T G
b GURAEM]: TI1 BHUUT IO B 2R VAR I SRINVE R A, AR BRI REA T 2 s HLS LAt e ] 3
ML, BARRARGE, BORSLBELIN BT 0T 35 e R A

REEIA: JJHE TILBGUTHE Kk PE i Re

TESES SCERFRIRES: A
TEEEN:

YEHS: 1000 - 4548(2011)02 - 0209 - 06
VEIHEE(1965 - ), B, HREEGR, WLASIN, EEMNFERREMER L. . dBERL. KL

bt S 373
REDR 10072 POV, A KIS RIBL(EL ST 7 TR LK TR HT A 237 « E-mail: mingjingjiang@meil tongji.edu.cn.
Development of TJ-1 lunar soil simulant

JANG Ming-jing™?, LI Li-ging"?
(1. Key Laboratory of Geotechnical and Underground Engineering of Ministry of Education, 2.Dept. of Geotechnical Engineering, Tongji
University, Shanghai 200092, China)
Abstract: Tongji-1 lunar soil simulant (TJ-1 for short), which is originated from red volcanic ashes from Jingyu County, Jilin
Province, was recently invented by drying, crushing, sieving and adjusting the gradation. Physical and mechanical properties of
TJ1 lunar soil simulant (e.g., mineralogy composition, shape of particles, density, specific gravity, interna friction angle,
cohesion, compression index, dynamic shear modulus, damping ratio and moisture absorption properties) are measured. TJ-1
demonstrates certain smilarity to lunar regolith in terms of physical and mechanical properties, and it is an ideal subgtitute of

when high shear strength is desired.

lunar regolith located from 0 to 30 cm below the lunar surface in the mare region on the moon. Compared with other simulants
introduced in the literatures, TJ-1 has an internal friction angle as high as 45° and hence is advantageous over other smulants
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Fig. 1 Mineral components of red vol canic ashes
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Fig. 2 Perticle shape of TJ-1 lunar soil simulant
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Fig. 3 Gradation curvefor TJ-1 lunar soil smulants
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Table 1 Comparison between TJ-1 and target values

B bR TX1 5B EMET

—

R A 1 6 1%
LI b 0.9~1.0 1.000 100.0
W RS 0l (° ) 44~47 47.600 98.7
i) dkPa 0.74~1.1 0.860 100.0
JIRE R 0.01~0.11 0.086 100.0
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Fig. 4 Dynamic characterigtics of TJ1 when 63.=50 kPa
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Fig. 5 Hygroscopic characterigtics of TJ-1
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Table 2 Physical and mechanical properties of TJ1 and TJ-2

B oy W gL QE RS G
Hi  Ngom®) E t (p} ( ) clkPa  Fr¥K
TJ1 1.36 2.72 1.0 47.6 0.86 0.086
TJ-2 1.45 2.90 1.0 46.9 1.03 —
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Fig. 6 Gradations of TJ-1 and lunar regolith
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Table 3 Average and medium values of particle sizes

B o 4% Rl pum
Apollo 11 (HH{E#i12) 48~105
Apollo 12 (HH{E#i1%) 42~94
Apollo 14 (HH{EHi12) 75~802
Apollo 15 (H{E#i1%) 51~108
Apollo 16 (‘P-4 ki1%) 101~268
Apollol7 (F-HIRifE) 42~166
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Table 4 Density, void ratio, specific gravity of lunar regolith and
TJ-1 lunar soil smulant

FEA B (grem™) FLBR b tb =&
TH 1.36 10 2.72
Apollo 11 136180  067-121 301
Apollo 12 1.15~1.93 _ —
89~1. 87~2.2 2.
Apallo 14 8. 23:1. gi) 8. g4~2. 3? 2.8(3)
Apollo 15 110189  071~194 324
Luna 16 11151793 0673~169  3.00
Luna 20 1.040~1798 0.673-188  3.00
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Fig. 7 Gradations of lunar soil smulants
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Table 5 Characters of grain size distribution of lunar soil simulants

o % e hRR BERAR S iR
diofum dso/pm deo/pm S FH

TJ1 20 260 431 215 0.94
JSC-1 20 120 150 7.5 1.20
MLS-1 20 91 170 8.5 0.65
FIS-1 10 120 160 16.0 2.25
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Table 6 Physical and mechanical properties of TJ-1 and other simulants

o WG B

% TR T Ay B2 )0'% WORLTEAS Igom?) fLBREL 1) IKPa b
TH1 G NS fééakfgg *’jﬁfﬁgﬁk 1.36 1.00 47.6 0.86 2.72
MSL-1 M%’:g;zg) g?g ’f@?ﬁ B AR 1.92 0.67 37.0 0.9 321
sy miz‘:g ;;g’oraﬁ on ?ﬁﬁm ﬁ%@‘ FEARA R 155 0.90 32.5-39.4 38 295




¥2 M eI

5. TIL B SR 213

= 7 ER B IERRLEYFE

Table 7 Characters of grain size digtribution of simulants

Y Eé MR B RRA
dho/um Fdso/um  Rdg/um  RH 2

TJ1 20 260 431 21.5 0.94
CAS-1 14 86 110 7.9 1.12
NAO-1 4 52 75 18.8 1.92
SCHR[13] 25 97 129 52 094
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Fig. 8 Gradations of lunar soil smulants
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Table 8 Physical and mechanical properties of TJ-1 and other simulants
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