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Experimental study on rheological properties.of high concentration

cementing materials in coal mine goaf filling

ZHU Shibin, WANG Xiaodong, XU Ganggang; WU Bogiang, YUAN Kekuo

(Xi’ an Research Institute ,China Coal Technology & Engineering Group Corp,Xi’ an 710000, China)
Abstract : In order to ensure the smooth transportation of high concentration filling slurry and the effect of accumulation in goaf, this paper
makes a preliminary study of the effects of cement and fly ash as cementitious materials and aeolian sand as aggregates on the rheological
properties of high concentration filling slurry under a series of samples with different gelling materials ratio.Test results show that,when the
concentration and proportion of cemented material and aggregate are constant, the shear stress, viscosity and thixotropy of the slurry de-
crease with the proportion of fly ash increases. When.the concentration and the content of cement and fly ash in the cementitious material
are constant,the shear stress, viscosity and thixotropy of the slurry decrease with the proportion of aggregate decreases. When the proportion
of cemented material and aggregate and the content of cement and fly ash in the cementitious material are constant ,the shear stress, viscosi-
ty and thixotropy of the slurry decrease with the concentration of slurry decreases.Good fluidity and good thixotropy of the slurry material is
conducive to slurry pumping.That is,the concentration of selected slurry and the proportion of cemented material and aggregate should be
relatively small,and fly ash content in slurry should be relatively large.At this point, shear stress and viscosity of the slurry are small.The
fluidity of the slurry is better,and thixotropy of the slurry is poor.
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Fig. 1 Particle gradation curves of test materials
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Fig.2 Shear stress curves of different cement—fly ash ratio under
mass concentration of 82% and the cemented material and
aggregatep roportion of 1 : 5 in slurry
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Fig. 3  Viscosity curves of different cement—fly ash ratio under
mass concentration of 82% and cemented material and
aggregate proportion of 1 : 5 in slurry

X JE R KU R AR BT S R000, B B
M) g A R ST BRI AU B R T, K P OBy IR &
J& R FEL T KPR BURL Z 8], i 2 fif 227 9
BGE TG, AR B R R Ry — G B K
HERIURE 22 S BOIR O, 7 o ¥ B2 70 U R v al ke 3
TRERAEH , R AR N A8 1 P4 BE 48 7, 44 v U 3 1
A, RIS, 306 rh B R I AR 7K /N T oK, TR
AR BIE . 381 KU R RE I 1 %% B A 2
IRK, — B E R ERRER K Ve 3.0~3.15 v/m’,
MBI AR T FEAE 0.6~ 1.0 v/m YT FI A, H
JESZSEE A 1.3 ~1.6 v/m’, 7K Y8 FURH IR o5 12 45 b4
B TR LEAE A KR Rk JRE K i) 3 AR AR
AT T 25 Ve VA S SELHR IE A b ek ey AR
FRORMESE I, FE 2 1A BB i e 4
TR S, AR W AR
2.2 RELRERFERME

Ji e B 82% , KUKy BE I LA 1+ 3 AN [R]fi
B ARSI Ty th & an &l 4 Fros, & 4 WAL

71



2017 4F55 11 #4

@2 H 28 L %45 %

Fri e B Ry 82% , K Pe IR LU R 1 2 3, ARl B
o PSRBT YT J1 3958/, L3/ F 35 Pa, ¥
W T S PE RIS 32 R e 2 ek o S i
BLAT R B T VR BRAE T, BEAR T IR AR A Y
FERET) e TR T s ERe . AEBY VIR 0~ 40
s BRI AR 40~ 0 o7 RO R ik H B
— ANl AR B TR R (7 B RRR R A T
R, fl AR P A 32 P T A0 e 1) 28 B kL
TR T S A i 23 FRLAR S LR, ik
VI 70 U R A R IR 20 R RN AR I
o PO T 2% T P A4 D 1) 22 ATIR 8 AR 544 1
SIS AERDERL G SR 1 KRB, 3 5
SERSER PRGN B, A BRI L R R RO
i AR PR

—— E L3 —— e lbl4 —— Rkl
501

<
T

YIN F7/ Pa
2 (98] N
< <

2y

0 é 1‘0 ]‘5 2‘0 ZIS 3IO 35 4‘0
BT R /57!
B4 REREN 82%, KRWER A 113 1B EH L
RARTT Y15 A o &
Fig. 4 Shear stress curves of different cemented material and
aggregate proportion under mass concentration of 82%
and cement — fly ash ratio of 1 : 3 in slurry
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Fig. 5 Viscosity curves of different cemented material and
aggregate proportion under mass concentration of 82% and

cement—fly ash ratio of 1 : 3 in slurry
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Fig. 6  Shear stress curves of different mass concentration under
cemented material and aggregate proportion of 1 : 3 and

cement — fly ash ratio of 1 : 3 in slurry
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Fig. 7 Viscosity curve of different mass concentration under

cemented material and aggregate proportion of 1 : 3 and

cement — fly ash ratio of 1 : 3 in slurry
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