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Fig. 1 Size distribution for

experimental aggregate
1 —Crushed waste rock;
2 —Waste rock from tunnelling;
3 —Classified tailings mixture;

4 —Classified tailings
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Fig. 2 Simulating test model for mixing

filling materials by gravity flowing
1 —Crushed rock bin; 2 —Cement slurry tank;
3 —Valve; 4 —d 7. 62 cm water pipe;
5 —Chute; 6 —Wood support
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Table 1 The 28 d uniaxial compressive

strength for fillmass specimen

Mixi Cement Water Maximum < 5Smm fines
ngmmmmmmcmmeM1 size mmmt/MP
MO%e / (kgem™3) /(kg'm™?)  /mm / % “

Chute
100 180 5.42
self 75 150 40 248 3739
pouring
Direct
self 88.8 3.30
pouring
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Fig. 3 Schematic diagram for filling

materials mixing by self pouring
1 —Filling aggregate;
2 —Cement slurry; 3 —Filling mixture;

4 —Bottom tank for cement slurry storage
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Fig. 4 Uniaxial compressive strength
of cemented rockfill vs water consumption
1, x —Cement consumption 100 kg/ m”;
2, A —Cement consumption 75 kg/ m”;
3, @ —Cement consumption 50 kg/ m’;

O—Optimal water consumption
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Table 2 Horizontal orthogonal test results
for cement consumption and fine

sand or tailings addition

Uniaxial compressive

strength/ M Pa

Cement Fines
No consumption  addition

/(kg*m™?) | %

3d 7d 28d
1 56 2.2 1.095 2.051 2. 870
2 56 15.8 1. 130 2.310 2.903
3 94 2.2 1.677 2. 657 3.596
4 94 15.8 1.637 2.013 3. 653
) 50 9 1.217 2.117 2:773
6 100 9 1.947 3.080 3.913
) 75 0 1. 387 2.395 3.226
8 75 18 1.357 2. 247 3.274
9 75 9 1.487 2.510 3.362
10 75 9 1.430 2.593 3.351
11 75 9 1.473 2.479 3.367
12 75 9 1.481 2.501 3.356
13 75 9 1.502 2.513 3. 390
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FILLING MATERIALS MIXING BY GRAVITY FLOWING
AND THEIR BATCHING PARAMETERS FOR
CEMENTED WASTE ROCK FILL

Zhou Aimin
Changsha Institute of Mining Research, Changsha 410012, P. R. China

ABSTRACT The cemented waste rock fill involves complicated and troublesome operations for the preparation and
transportation of filling materials. In order to solve these problems, an innovative technology was developed to mix the
crushed waste rocks with cement slurry by way of gravity flowing. Meanwhile, the optimal water consumption for ce-
mented waste rock fill, and the effects of cement consumption and fine sand or tailings addition on the strength of waste
rock fillbody were studied. It has been shown that the optimal water consumption is directly proportional to the absorbing
capacity of crushed waste rocks; at 50~ 100 kg/ m® cement consumption, the correlation of uniaxial compressive strength
of fillbody with cement consumption shows linear; at 23% particles(< 5mm) containing in crushed waste rocks, the in-

crease in fillbody strength after adding sand is less than 5% .

Key words cemented filling filling materials mixing batching fillmass strength
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