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Abstract ; This paper based on coal strata structure of mine working face ,a one-to-one physical model of
coal and rock concealed disaster-causing abnormal body is designed and constructed which is used to
study the geophysical response characteristics of coal strata and hidden geological anomalies. Selected
pulverized coal, gravel and sand,cement as raw materials to study similar material ratio and manufactur-
ing process experiment of coal seams,roofs and floors, collapse columns and faults in Xinyuan Mining by
applying the orthogonal design method. In addition, a variety of parameters on physical property were
tested. Based on the experimental data of physical parameters such as wave velocity, resistivity and die-
lectric constant,the optimal construction ratio of each geological structure in the underground physical
model was determined by comparing the original coal samples and the comprehensive detection re-
sults. Coal powder,sand and cement contents of 55% ,10% and 25% were selected for coal seam simu-

lation ; The sand cement ratio is 3 and gypsum cement ratio is 2 : 8 for the roof of coal seam;The ratio of
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sand cement ratio is 2. 5 and gypsum cement ratio is 3 : 7 for coal seam floor;The test proportions of

sand 57. 5% ,coal 10% , gypsum 4.5% and cement 18% were selected for the collapse column. The

above provides quantitative support for laboratory construction of mining detection equipment

technology test platform of the project.

Key words : similar material ; orthogonal test; physical model ; coal seam ;abnormal structure

W EARE AR ) b g T DA AR G- e ke A X3k Y
Jry S b T AA X, AU T S B I S AR SR
YRR AR [ G E SR R TR T Bk B M
Jo A 2 B AS R BRI B R W 5 B AR T X
PR I B 0T (A 2l A B LU LB =
A SCARYE BH SR JC DX 5 S5 AR A0 A R AE | 38 0
AEARURA AR T2 36, XoF S 00 5 B 22 TOUJRG Al S St 1Ak 72
UL HE A T SE IR AFT , 43 B % bl B S S A I
P, TSI E i TR ACEC L, T SE e =
AR LRI S

] N AMIF SN 500 B B A5 400 S5 o s J5 17 L 11
HOER P BRI (AR R BRI T AR5
1960 4F-Hij 75 Bk Hb J57 2 52 558 b 7= 0t R 0 1 AT, 52 o
30 o8 RO A BEASE TRRE R b 1) L BE 8 4 ol AH 1B
OB T v, 1 P 23 AR AU R A B 5T
F 20 t42 70 4EAR, FEBUM S e B AR LA R
TF RIS IAS B 2 AR LA , BE A T2 A AH
RURE TR AR | 428 RS TR ) 45 7K 7T 4 L RIS 7R 4 I
S RS AR T A FR BE A U R AR Y R ]
SR VRSDUE AR RUR R, 38 FH B R R A B I 5
PESHARESRE B R, A RHE Y 3R
TR AR GE T 7k 0T 1 IRk 43 o Hexs
FRAUET R B | 72 0 A R ) 5 LA 5 26 f
FAE AR LB BB RO I i 4 2 T 2 1
BRI b 52 IE A 5 i LA 5 R Xl SO K b T4
AR R RL, SR K Ue FIKAE A IS 7
PRAUE T VR 0 4 k55 B 58 % G2 08 B A1 AR T2 S5k
AR T, B 5 A BRI I
T A B AL 5 s AR AL ST A R Rk 4y
()52 W) FRR LR B L A0 R A TSR

Zi B raR B AT AR R A5 R AR | L RH
REYHSERHARHN RN Z K EZHENIER
RIS AT, i TAR Z A BTk, AR ST
AT NI IR, X o0 XA 2 M o 5
DI A TR LA R AR JEL S5 58 T R MR AH A
MEHIPES BN R R X e AT v S 5 1
FE T AR RMELRLEC L, S S50 % Bt T Fe it
B

1 B R 1 R B bE AR 1R

1.1 R RLE R

AR BB THRC A B 7% A B W7 2 2R 17
FRARURT R BC L S50, 358 FH B9 4B 2 234 15k b
A KT K AE B SN SR, o Bk
<5 mm) B2, AR A/NT 1 mm 1 ~
3 mm.3 ~5 mm WP SRIAR/NT 2 em A F, KR
N REIR EL K JE P. O 42. 5, G AL BNV T =
BH0.3%
1.2 BERtbigitikiE

W DXARE )2 TR AR N L 5 S X (B V& A B
JEHRZS X)) 76 A Fh o BR 4 BRI J5 76 F &7 4
AN TR PR e 1 AR AE )2 A b 35K 0 B 7 R AT A
e P B 38 P U R 22 IR B AR AR A Y
“CPHE AR REAE, R R AN E O 1.3 ~
1.8 g/em® AP EAE 1 500 ~2 500 m/s Z ],
TOUJFE AR P9 b R Py 5L e 7 R A1 Sk A0 FEL BHL S IR 75 I8
Bf 22 BB W — R AE 2.4 ~2.8 g/em’ UK
BB 2 500 ~4 000 m/s; B 75 FE S 82 B AT i i
IKVE ARERE | B aE R R

TEVCTTREZE  TRUR AR | B 7% FE B 0B 25 A0 LR )
BF AR AN [ A PR A 1, IR 4 R C LE B i Rk AR
AW R 2 B M T SR RS R B ) B A
PR,

2 EEAFRR

SRR ANE SR BT ik, Bl — e &2
2R Z27KF HLIN R (8] n] BEAF A6 58 AT FH Y 73 X
WS Tk . R D7 A S 36 v B ORE (BB i)
FIBESE R (K ) Xof - I EHE 1 52
2.1 REEL

TERHAAAA A A S22 T L S 36 v o8 P AN [ 5 2
BBy b5 MUK JE AT IEASIRS , it 30 AN [l 44
BHEE FE 7 S8 b A7 S B i B A il 4 o L2 REALL BT
FRRIFERL R SR BORLAR S AR WA, Herb 20 41
R ARy CRLAZ/NT 2 mm) | 10 4 5% HTHLIE By
(CRiA/NT 5 mm) BOEREE HPRIAZ /N T 1 mm, 7K



5 3 1

B R AESE RZ R ) B R AR B RHC L SR 5T 269

T ARy (AR S ML I 5 16 ) 18 A B AN TR, 5 08
TE12% ~14% . 26 1,32 2 490 A i F 40 ML Ky
VR Z AR AT BB R e L 7 %

®1 WEBEERMUMREL SR

Table 1 Ratio scheme of similar materials in fine

pulverized coal seams %
B L4 IR i» K e
A-7 40 20 30
A-8 40 25 25
B-6 45 15 30
B-7 45 20 25
B-8 45 25 20
C-4 50 10 30
C-6 50 15 25
C-7 50 20 20
C-8 50 25 15
E-4 55 10 25
F-5 58 12 20
G-4 60 10 20
G-6 60 15 15
-2 65 5 20
1-4 65 10 15
1-6 65 15 10
K-1 70 0 20
K-2 70 5 15
L-1 75 0 15
L-2 75 5 10
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Table 2 Ratio scheme of similar materials in

coarse pulverized coal seams %
e e 4 5 Bk b ke
E-6 55 15 20
G-4 60 10 20
G-7 60 20 10
H-5 63 12 15
1-3 65 8 17
1-4 65 10 15
J-4 68 10 13
K-4 70 10 15
L-3 75 8 12
M-1 80 0 15
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Table 3 Roof and floor ratio scheme

H5 W I KIE L
DA-1 2:8
DA-2 3:7
2.0
DA-3 4:6
DA-4 5:5
DB-1 2:8
DB-2 3:7
2.5
DB-3 4:6
DB-4 5:5
DC-1 2:8
DC-2 3:7
3.0
DC-3 4:6
DC-4 5:5
DD-1 2:8
DD-2 3:7
3.5
DD-3 4:6
DD-4 5:5
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Fig. 1 Density variation of coal seam test block
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Fig.2 Longitudinal wave descending sequence

arrangement diagram of coal seam test block

RO R B ik o B T ARk i, A
BRI T 78 R BB 1B LE 20 4 i B T )
TS O, 7T RE & P by R A5 3 45 # B I /N 8
5 5K VIR A 4G 5 1T A0 R R B A, 5
KK Y o 180 [ 2, 45 AR K B o AN 0 HL
St

TEIE 2 (a) K EE AT B L-2 1-4 E-7,
B-8 Al L-1.G-4 B-7 .1-6 & K-2.G-6 .C-7 %%
B R B oK e & i e, L
15, FLBRERIAD—F X 5 me A5 /0N, 15 B 76 52 i 15 3 174
KRR R & i F2A/EH ., EE 2(b) 1%
L-3.J-4 F11-4 H-5 X e & . 72K Ve & AH R
TEOLT & at i, H s s

R 58 1 TOUIRE AR | I 7 A T 2 e ) T
A 30 A, e i o ] e g k% B AR Ak, T
TR 87 Vi AT R DT )22 G\ D8 U8 43 Ak T 1 800 ~
3000 m/s .1 900 ~2 600 m/s 11200 ~3 000 m/s
L

K3 RGPS 15 d 2k ik ek 5 it ] O
F. ATLVE B PRS00 ik sl B (] S Tl LT
P RINKIAE RIS BEE 7K 531028 K a5 Ak 55
P WL T LR S 5 S BB 2 s B e 4 U
TR

2600 -
2400 -
:m
2000 -
—XB-4-2 —XC-1-1
1800 —XC-1-2 —XC-1-3
1600

0i‘2345‘6;:15;§1I01‘11‘21I31I41I5
IR H)/d
B3 FEERR LS dNEEESHEXR
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diagram of collapse column test block

3.1.2 B JE ¥ # M

WX T L5 = f R AU T 2R 0 R AR
T IIPES R A T BT B A xR e itk
TS5, R R 2R 5 2 201 SR B 5 8 A S 0
% OLYMPUS 5077PR 75 3% & 4% \RS-ST01C E4:
Jag e RIS, X IR AT 0 ~ 30 MPa I H TN
FEAAE T 9N B itz 3l 88 0 4, 45 31 A0 O Rl e I



553

B RIS RN ) e B AR U RHEC LE SR D5 271

il 90 0 3 2 B AR AR s 7 3R
ARRIAPRHBE AR, SRR B, R TR AR &
St DA A ] D50 A0 S B s 7 8 A 4
PNOEE I SRR

P 4 i 7 o2 T JE W it R 2 20 20k I ] 1 2 A
SKF, A TR (9 T v, I L 3 R B X HE A%
YR 14y ] s — 0 A Ak, i L s g Ay 38
WESEAN , PEIG I FEA T 200 ~900 m/s,

3600
3400 F
3200
3000
2800
=%2600

2400

2200 DB-1 DB-2 —DB-3 —DB-4

—DC-1—DC-2 —DC-3 —DC-4
2000 —DD-1-—DD-2 —DD-3 —DD-4

1

(m-s™)
T T T

—DA-1——DA-2 —DA-3—DA-4

1800 — :
0 5 10 15 20 25 30

JE 11/ MPa
B4 TR RM K EREEETL
Fig. 4 Longitudinal wave velocity variation with

confining pressure of the top and bottom test blocks
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block with different coal content
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Table 4 In-situ test results of compressional and shearing wave velocity of collapse column X78
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Table 5 In situ test results of compressional and shearing wave velocity of fault F5
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