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Tab. 1 Data compare between acoustic experiment and uniaxial experiment

Wbt MRS AWONR RERSSR AR bR
S¥UY E/GPa E/GPa WML WAL BRE/MPa

5 6.933 8. 415 0. 265 0.299 17.033
10 4.113 8.031 0.227 0. 257 34.704
15 1. 84 6.415 0.113 0.179 21.114
20 1. 07 4. 955 0.183 0.115 24.985
25 0.989 4. 489 0.171 0.118 24. 831
30 0.597 3.705 0.107 0.082 28.285

2.2 HEMIMERR
N T AR BN TR ) A BT AT AT R A (b ) Sk B R A R I R SR = Y
Tk CT 28 &2 (K 2) #4717 CT HsL5.
CT Syt X G278 28 £ 2 A i) ™ 2E 1 5
R DR AT B A RS B . I R T A
FH AR AS B 8 M 10 2k M 0 R AL e R 3R
i‘—\‘[ll]:
bz**
X
St U BHRVEIE X0 0 X S 2 S A
JETF % a ; Klein-Nishina 2% 0 W5, Xt
TS [A) A b Rl A 2 Lo 0y 2 A . Hh =K C3) AT R0 52
HAM WM ARBN EESECNEE . A p #E17

pw= pla+ ) ()]

l\ /'.E' e ¥ S - N N
KA FAFE] CT $ Ner B2 Tl CT S50 25
Neyp = L P e 1000 (4) Fig. 2 Industrial CT experiment system
"

2 g Sk R B XS X5 B 2 PE R R B e KR X B O SO R R, 2t () SR
FHT O $EPEA 6, J545 38 (3) B35 J 15 20 P 50000 2R A0 P 5 L RS 7 51 O 415 b i
TR R,

at 22
Ner = f(u(p) = bEZS'S p— 1000 (5
petee T
I DR REL G Co AR A 0 %% B DA LAt Al AR i i O B 20 (O Ak T Oy
N(T - C1p+ Cg (6)

i —25 4 CT BB X T R B —dF T 8 7 (H#E T iy 0~255) BY JK BE X ], 15 B K FE(H G
HEENXREXE FEIE.
G= Co+C (7
R C6) (DA CT %05 K B8 ¥ 7] 38 5 %% B A R vkl 3 6 . g5 X0 (3) ~ (7) 1T LAAS 1) %% B |
CT 805 R EEAE Z 8] AT LAAH BV 3R oG R AR S Hy &) 3 U] - %) T — & 9% B2 1, CT F i se i 14
B 5 9% B LM AR O Y CT B0 Bl L 30 aok P YR 28 1 Wl S5 P LA 3800 32 3 T AT okt e ¢ 45 58] 1) R B2 R14%%
18 FR R IR BEAR 58 3 DB %% B A7 0 MR G &R, BIVIR B2 (B 1 DR /0N BB A% S i 5 A Jmy 90 42 B2 1) e I
CT FH5 15 2 1 K BE 53 A1 FUR BE 8 10 W] 25 B N3 A b 550RG + 9 23 A 16 L o
AL R HC b B N T A B AN R 0 25 B2 L T8 4 TR i N T R 285 B 5 0RG 0 i A Bl 2 Tl 9 ¢



388 D N (2018 4F) 55 33 %4

Z5 o R PEAT AR B OB 5 i 20 S0 G L R ) PR RO R A R R 0 RO B M A S Y
AL AR N A AR TC LU B0 BT A C L 22 S BOR Y A AR EAT CT 348 S2 86 FL 0 2 8l
2R (MACER S ARG 1Y AR DA AR £ C AR BOHUR AR A1 928D

2.4
4
23
t )
# '% 22 i v
JiE E] -
14 = 1 B AR
o | w21 4 ® @ Iki-UHRI
+ ¥ o ‘A
4 v MR -REEO
20- o A HUR-PHRITT
& 4 HE-RE
19
255 5 10 15 20 25 30
it TS/ %
W 1647 K1 R’ 1% RARR
) R=ANS (g s

Fig. 3 Relationship of density-CT number-grey value Fig. 4 The relationship between clay mass

fraction and density
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Tab. 2 Ratio of sample in CT experiment

HH FEE R ) Hi+ W o wE FLEEE
EA s F 4 HH G % /(g/cm®) /%
Co 70~140 Jc 0 2.00 24, 65
M5 100~200 WA 5 1.94 20. 05
CY5 70~140 R 5 2.05 16. 94
M30 100~200 WA 30 2.23 5. 66
CY30 70~140 I 30 2.33 5.01
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B 5 FAARE CT KB # I RE
Fig.5 CT gray cross section image of 5 samples
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Fig.6 CT image grey value distribution histogram Fig. 7 Gray value distribution diagram of three section
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Fig. 9 Three threshold grayscale of samples contain different clay
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Tab.3 Material volume fraction of different ratio of artificial sandstone

PO Rt A WA K A BRLA R A AR KZH
i J ik TR Hh £k R AR bi o R (LS5 +RB S
0.05 | 0.659 0.041 0.099 0.674 0.034 0.086 0. 662 0. 037 0. 084
0.10 | 0.668 0.088 0. 089 0. 663 0.071 0.091 0. 657 0.078 0. 087
100~200 H | 0.15 | 0.629 0.131 0.101 0.636 0.108 0.098 0. 636 0.120 0. 084
Eiip 0.20 | 0.624 0.184 0.081 0.611 0. 147 0. 085 0. 630 0.169 0. 104
0.25 | 0.608 0. 239 0. 085 0.595 0.191 0.089 0.599 0.214 0. 100
0.30 | 0.557 0.281 0.105 0.546 0. 225 0.116 0.572 0.263 0.101
0.05 | 0.693 0.043 0.098 0. 695 0.035 0. 100 0. 683 0.038 0.077
0.10 | 0.662 0. 087 0. 087 0.676 0.072 0.097 0. 682 0.081 0.093
70~140 H 0.15 | 0.647 0.135 0.083 0. 659 0.112 0.108 0. 644 0.122 0.098
itk 0.20 | 0.638 0.188 0. 084 0. 638 0.154 0.101 0. 609 0.163 0.103
0.25 | 0.604 0. 237 0.092 0. 604 0.194 0.106 0. 607 0.217 0. 099
0.30 | 0.554 0.279 0.120 0.583 0. 241 0.126 0. 580 0. 266 0.112
S LA TR VB 0 2 7 R A R T
q_ KrRAP (15)  1200| @ ¥ 102w « mymaw | f .
pL — = —100- 200401 F7—— 70- 14040177 = 4.302 1M of
Poiseuille 4 R I 15 WAL o 9 7T L8 wer, oo
Q= > ™ AP a6 = N
1 8 L & 60 % I
L5 . A6OH QHFiE..m*/ssr HEMERZE, =« 0 , < !o'
myp AR ARRE Pa s R ARG m AP Yy 0 7 P Eppn
P 7122 . MPas L g a HE R m. 25 BUE B4l . __‘:,- " R?=0.945
EABCH 0, ST Poiseuille 77 7 5 35 74 i A A = 0 2 14 16 18 20 22
| FLBREE%
Q= S AP KaR*AP o 11 BB RS ALRE
- 8 L pL Fig. 11 Permeability and porosity
K = 8122 Z} . (18)

i 2 (18) AT LAHEWT Y FLBR SRR AR B RN A EREFL B e i K H e R B M XF T 45 1
N T HRE CHRERFLIR EAE Poiseuille BRI th ] DL 7R A .

2 i L L&
TRl T RS

25 A8) ADFEMEHEB MR P B ERSABRENCREBR — LR N

K= g(n.R)¢" 20
P R AR AT LAIA O 278 5 5 n o 85 50 T8 B0, H a B TR A S b 5 0RG - 00 45 A4 14 BT T R
b 5 7 H A TN T ] A A AL AR A DN TS B LA S B T LA n AR AR A KRR E &R
B R B CE A T T AR T B R AR RIS A A=2, B 11 HOR P RIORLAR A1 S A AR B R
FLBR BB LG 5 R AT B R e B, 5 =K (200 MTE 2O T, 06 BN A0 1998 2 R P T Lt L 4 8 T
B AL,

19

W



392 D N (2018 4F) 55 33 %4

M100-200 Y 100-200 MY 100-200
3 . sex 1% 25 i 25 » lpuE 80
2 - mmEma 2 | « o B .Y . °_Bax
— mma |2 o C--BEEmG o 200 0 - EENA | 60 o
= s et sE g LB 30 E S \ - FLBEREsL
= 15¢ 115 5 - 5k =
= \ S245C+21.84 & = o Y e=3haTeRglT3 ) 250 <02.95C+24.39 | 40 35
= 10f R =090 0@ 2o Y, R=094 120% 2 0f N R =pass %
| P — G250,
| k=a92367™.0.10 P K=1406162341 75 |0 K=21453¢74+0.82 20
1 0.996" 3 w2 e ST R = 0996
R°=10.996 & _ FR=0993 S~ - .
0l— . - ¥=e_ ey 0 . “ec-w | ol e —9--w 0
5 IUI 15 ,20’ 25 30 510 15 20 25 30 510 15 20 25 30
ik B HU% i 0% Hi Lt 4y $%
M70-140 Y 70-140 MY 70-140
251 & LB w fLEGLEE 70 251
N o BB . o BEH 60
L - - - BERIG ] C S--BERMA o 2T g
s s —— LB — LB E = s E
;_h: - =53.020+20.46 J ; : P=—44.93C+19.49 1 40 ; %__.; I ;
= 10 . RQ952 {308 = 10p R==0953 0w Job o 60
A - S 286TC 2 v B g
s| K=149.84677C.7.33 120 | K=266,646540.35 . 1% 5| K=61%42¢71 745,42 130
R = 0952 *. 10 R =0.999, 10 R =098 _e "
I — e L e S e
510 15 20 25 30 510 15 20 25 30 510 15 20 25 30
R L o B % B Hue EIR S e ()
K12 Ki LB a8 SAREARBBER LR

Fig. 12 Relationship between clay mass fraction and porosity or permeability
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Experimental study of physical and mechanical
properties of artificial sandstone

ZHAO Yang, ZHOU Hong-wei, ZHONG Jiang-cheng
(China University of Mining and Technology. School of Mechanics and Civil Engineering, Beijing 100083, China)

Abstract; Under the 40MPa forming pressure, 37 artificial argillaceous sandstone samples with 25mm
diameter and 50mm height were fabricated, by selecting epoxy resin as binder and adopting quartz
sand and clay with different proportions as materials. Its mechanical properties were obtained through
sound speed measurement experiment and uniaxial compression experiment. All measured results of
dynamic and static elastic modulus of artificial sandstone decrease with the increase of clay mass
fraction,among which, the measured results of dynamic modulus of elasticity are relatively higher. Its
structure properties were obtained by CT scanning experiment. The distribution of quartz sand and
clay is uniform in artificial sandstone. As skeleton structure of rock mass, there is plenty of pore
space between quartz sand grain, while clay is distributed in intergranular pore in the form of filling.
When the clay mass fraction is greater than 10%, partial clay could replace quartz sand as part of rock
skeleton. The porosity and permeability were obtained by overpressure permeation experiment. An
seepage model of artificial sandstone approximately satisfies Poiseuille equivalent pipe seepage model.
In addition, the porosity and permeability of artificial sandstone are all negatively correlated with clay
mass fraction, among which, the porosity and clay mass fraction accord with linear relation,
permeability and clay mass fraction satisfly negative exponential relation.

Keywords: artificial sandstone; experiment on material ratio; elastic modulus; CT scanning; porosity

and permeability



