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Effect of Temperature on Strength and Energy Evolution Characteristics of
Cemented Backfill Mass Under Dynamic Loading
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Abstract; In order to analyze the strength variation characteristics of cemented backfill mass at different temperatures
under dynamic loading, a SHPB impact test was performed to study the mechanical properties of cemented backfill mass
under dynamic loading during the energy evolution process. The results show that the compressive strength of the
cemented backfill mass under dynamic loading increases as the curing temperature rises, and presents obvious splitting
tensile failure. It is also found that the stress-strain curves of backfill mass at different curing temperatures are similar,
all consisting of three stages: quasi-elastic stage, plastic deformation stage and post-peak failure stage. The backfill mass
experiences a wave impedance effect. At an approximate strain rate (100 s™') , about 77% of the energy is reflected and
about 2% of the energy is transmitted through the backfill mass during the impact process. As the curing time is
prolonged and the curing temperature rises, the energy absorption density and transmissive energy of the backfill mass
increase. The micro-analysis shows that with the rise of curing temperature, the internal hydration reaction of backfill
mass occurs at a higher rate, leading to higher degree of hydration and more hydration products. Those hydration
products gradually fill in the internal pores of backfill mass, resulting in denser microstructure. It further confirms that
increasing curing temperature can improve the early strength of backfill mass.
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Fig.1 Particle size distribution of total tailings
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Table 2 Fitting equation between curing time and

compressive strength under dynanic loading
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Fig.5 Compressive strength of backfill mass under dynanic loading

at different curing temperature
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Table 3  Fitting equation between curing temperature and

compressive strength under dynanic loading

Frip TR

WA RIEC ik R
7 20~65 0,=19.122-11.651x0.984* 0.999 0.016
14 20~65 0, =21.911-12.535%0.985* 0.999 0.021
28 20~65 0,5 =20.873-14.410x0.969" 0.999 0.025
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Table 4 Energy parameters of backfill mass

g  RAESR/sT AGIRR/) RATRE/) EBORE/) RIRARE/) RUNBEILE/% BIBELLE/% WULRELLR/ % WhEE R/ (] em™)
20-7 101.2 46.616 36.753 0.890 9.101 78.84 1.91 19.52 0.1855
20-14 97.5 44.217 34.200 0.897 9.125 77.34 2.03 20.64 0.186 0
20-28 99.3 45.197 35.036 0.900 9.135 77.52 1.99 20.21 0.1862
35-7 96.7 43.738 33.713 0.897 9.123 77.08 2.04 20.86 0.186 0
35-14 102.6 47.671 37.485 0.905 9.144 78.63 1.88 19.18 0.186 4
35-28 97.1 44.104 33.662 0.910 9.152 76.33 2.04 20.75 0.186 5
50-7 98.2 44.538 34.397 0.901 9.140 77.23 2.02 20.52 0.186 3
50-14 99.8 45.235 34.952 0.909 9.150 77.27 2.01 20.23 0.186 5
50-28 103.8 48.534 38.031 0.913 9.160 78.36 1.88 18.87 0.186 7
65-7 99.4 45.204 34.960 0.907 9.149 77.34 2.01 20.24 0.186 5
65-14 102.5 47.368 36.951 0.914 9.160 78.01 1.93 19.34 0.186 7
65-28 95.2 42.382 31.822 0.917 9.167 75.09 2.16 21.63 0.186 9
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after different curing time
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Table 5  Fitting equation between curing time and

energy absorption density

e WA Rp
20 7-28  py=0.186-2.000x10x0.886"  0.998 0.027
35 7~28 P35 =0.187-1.750% 1073x0.858* 0.998 0.017
50 7~28 P50:0.187—8.960><10_4><().9]7" 0.999 0.024
65 7~28 Pes =0.187-9.000x107*x0.896" 0.999 0.022
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Table 6 Fitting equation between curing time
and transmissive energy

BErC B nare L
20 7-28  E,=0.901-0.028 4x0.870°  0.998  0.019
35 7~28 E+5=0.912-0.030 1x0.904* 0.999 0.025
50 7~28 Es,=0.914-0.029 8x0.883" 0.999 0.028
65 7~28 E=0.918-0.029 1x0.871" 0.998 0.031
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at different curing temperature
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Table 7 Fitting equation between curing temperature and

energy absorption density

ﬂf,ﬂ;?jd ggﬁc ek RP
7 20~65 p,=0.187-0.002 47x0.969" 0.999 0.032
14 20~65 p14=0.187-0.001 73%x0.963" 0.977 0.027
28 20~65 Pas =0.188-0.001 89x0.985* 0.998  0.021
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Table 8 Fitting equation between curing temperature

and transmissive energy

7 20~65 E,=0.937-0.056 5x0.991* 0.998 0.014
14 20~65 E,,=0.927-0.042 3x0.983* 0.996 0.032
28 20~65 E,3=0.920-0.043 0x0.960" 0.989 0.018
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