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Experimental Study on Characterizing the Effect of Grouting Filling Morphology Based on Polarizability Parameters
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Abstract: In order to better monitor the filling morphology effect of goaf, a study on the characterization of grouting filling
morphology effect with polarizability as the target was carried out based on resistivity parameters. Seven different kinds of
cement were selected and prepared with five different contents of graphite powder. The variation of resistivity and polarizability
of cement-based grouting filling materials was analyzed. The electrical characteristics and compressive strength of grouting
filling materials under different cement types and ratios were studied, and the application test was carried out. The indoor test
results indicate that with the increase of graphite powder conten, the compressive strength decreases, and the polarizability
increases. When the ratio of cement to graphite is less than 10 : 1, the polarizability increases rapidly. In addition to
sulphoaluminate cement, the content of graphite powder has little effect on the resistivity of cement-based grouting filling
materials. Under the condition that the resistivity difference before and after grouting filling in goaf is not obvious, the visual
characterization of filling morphology effect can be realized by polarizability (when the polarizability value of filling material is
more than 3 times that of surrounding rock, the characterization effect is obvious). The research finding which is of great
significance for broadening the field of grouting geophysical monitoring and improving the monitoring effect.
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Table 1 Physical properties indexes of 7 types of cement
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Fig.1 Polarizability of seven cement-based

grouting materials with different ratios
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Fig.2 Resistivity of seven cement-based grouting

materials with different ratios
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Fig.3 Compressive strength of seven cement-based

grouting materials with different ratios

H 13 R B A S e A B T ST
B P 3 B 1 N R e, ELAE AR [ BC LU 25 1R T L B
BRIRER /K VST I 7K Y& BETE I ST A0 T 08k B 15
THA 5 FhOKYE . WK YE R FR R /K P I ST
PR IR A1 850 L) o 4K 8 2 10 = 1 Z [a]
P58 AR A AR P 225 5K e 5 41 s FE BN 10 = 1
ARAEEN 3+ 1 BT SR PO AR K S A
B TIR /I e 1 I S BB LA K P 5 0 88 LE 49
ZRYEZE 10 = 1 Z ]I, 4 55 2 938 G WRd 32 AR 5 7K
WSABLGIN 10 « 1 AALF] 3 2 1 W, Pk AL
AR P22 . 52 G RERRER K U A I IR 8 il IR
KPS I FESEOT R AT 52063 45 Bk (9 56 L B0 1 5 2
LB/ R N BEE s kB RN
MR IR 25 V2 55, N R 25 M A B 22 (R BB o A5 2
FISN IR TG B2 5 B WA 5 BOR BT R 5R EER
Bk o TRIR , ZKOBE B B8 728 AR 5% e 25 SESEORE R A9 98 52 L 1
A SRR R K BB i Ae g N, A A
S RO TR SRR TR BRI T R

4 AR B

it 5 I AT T B L B AR B A R A
Fesi BERK e M6 A7 S0k 48 B ) R AL 15 00, W1 1
TET ALK P2 T 3% 78 BUMRE T A 1 Al 56 B 25K 19 iy
$E ] DU 1 X 7 U8 2 FESEORTRHER TN/ 85590 52 B T
KFCBOLSHOR AN . T2 I, 7e 5 TR 8
Gyt T LA, R0 R 23 DX B0 70 368 B0 £ 4 3
JEBEAT FEIOR R0 2 FE 3 0 2 SR R e e
SO AP B AR AR A AR A B (AR Ul g v, H

BEL AR AL R B T BB 45 O N2 w8 B IR0

TE T T80 5 T 5E E #5 — e 23 M, H AR IR 2 i
Jis L 28 4 P TR L B 2 W P R R A R R
IR TR AT M R T 07 I K D8 AT ]
M, e A N2 R IR O 3 1 7 S
FL LA A SR BEA T A LI i 3 UG (L A
RS FERE . U AR = A A5 2R e UK T 5
ARG 3+ 1 AR bR RS R 3l i /N R R s
AR 28 DO TGS . e IR S H5E 24 h
Je EA [0 B8 A P A R A AR DA 0, 3 S
i JE A AL S T AL X L An 18] 4 7 (20 38 45
BRI TR, T [RD 40 i B AR S HT AR X L
WntEl 5 s (R @R .

AL 2 /%0

1.0
£ -0.05 0.8
1
= -0.10 0.6
i
i -0.15 0.4

0.2 0.4 0.6 0.8 1.0 1.2
JKFEER/m

(a) RIS R H FEBTE

HRALZE /%00
10

el L

i

A 1 1
02 04 06 08 10 12 -
JKFBEE/m

(b) FEKREREH (3: 1) ERFHERRMAREE
4 FRFTETEEFRUEBRGERITL

Fig.4 Comparison of imaging results based on

polarization before and after grouting filling
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