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Creep and water loss characteristics in hardening bodies of water—rich filling materials
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ABSTRACT In order to investigate the characteristics of deformation and water loss of hardened paste of water—ich filling material
under aging effect the creep property of water—ich filling materials with a certain mass ratio of water to solid was studied in different
stress conditions. The deformation characteristics water loss and its relationship with external load on the filling body in the process of
creep were analyzed by using scanning electron microscopy and differential thermal analysis—thermal gravimetry ( DTA—TG) . It is
found that the instability and failure critical stress of water<ich filling materials with a 2. 0 water-to-solid mass ratio is 1. 96 MPa
which is 90% of their compressive strength. Creep cannot affect the content of combined water in water—ich filling materials. But un—
bound water in water—rich filling materials can run off when instability and failure happen. The relative loss value of unbound water
content is of linear positive correlation with the external load level. The loss of unbound water can induce more interspaces in water—
rich filling materials. These cracks are quickly pressed and the hardening body produces large deformation under the external load
which leads to the local instability of the filling body and thus affects the overall stability of the goaf.

KEY WORDS mining; filling materials; creep characteristics; hardening; water loss

N 95%

2-5

: 2015-05-27
(51374036)



* 603 -

S0,
CaCo,
o,
o,
8 X
720 d
o,
9
10
2-15
16—17
1
1.1
X
| (C,AS) B
(B—C,8)
1 CaO >70% .
1.2
(1)

16000
A
14000 B
A—CAS
12000} BCS

10000

8000
26000
4000}
2000}
0 ; ML A
0 10 20 30 40 50 60 70
20/(°)
1 X

Fig.1 Xway diffraction pattern of the sulphoaluminate cement

1 ( )

Table 1 Chemical composition of the gypsum %

Ca0 S0, MgO0 ALO; Si0, P,05 K,0 Fe,0,

40.03 44.89 0.54 0.16 0.41 0.03 0.04 0.07 13.83

2.0. N 3 min 5
min 20°C

46 mm x 70 mm.

(2)

MT/T420—1995

20 min
24 h.
(3) . 28 d
2.0 WDW—50
(4) . 28d. 2.0
FEI Quanta250
HTC—3
2.
2
2.1 2.0
28d 2.0
1.5 MPa 0.01 MPa
2 2.0
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Table 2 Properties of water—rich filling materials
28 d
110. 18 g 180 ¢ 76.9¢ 180 g 15 min >24h 2.17 MPa
2 2.0 -
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Fig.2 Creep curves of water—rich filling materials with a 2. 0 water—
2.2 to-solid mass ratio and a 28 d age under different stress levels
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SEM images of water-rich filling materials with a 2. 0 water-to-solid mass ratio and a 28  age
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Fig.4 SEM images of water—ich filling materials with a 2. 0 water-to-solid mass ratio and a 28 d age under different stress levels: (a) 0.5 MPa; (b)

1.OMPa; (c) 1.5MPa; (d) 1.96MPa
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Fig.5 DTA—TG curves of water—rich filling materials with a 2. 0 wa—

ter-to-solid mass ratio and a 28 d age
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Fig.6 DTA curves of water-rich filling materials with a 2. 0 water-to-
solid mass ratio before and after creep
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Fig.7 TG curves of water-rich filling materials with a 2. 0 water-to- stress levels
solid mass ratio before and after creep 1%
/MPa
3
Table 3 Mass fraction of combined water 0.5 43.6 44.2
70 ~220°C 220 ~285°C 380 °C 20 1.0 40.2 41.4
/ /750 '
MPa , » o o 1.5 42.8 44.5
: z Z z 1.96 44.4 46. 4
23.42 3.88 4.89 32.20
0.5 21.41 3.19 5.87 30. 48
1.0 22.04 3.34 6.07 31.46 8
1.5 23.86 3.40 4.83 32.10 2.0 y =0.0437x
2
1.96 25.08 3.81 4. 46 33.36 R” =0.9828.
2.5
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Fig.8 Relationship between the relative loss value of unbound water

content and the stress level
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