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Fig. 1 Particle size distribution of tailing
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Table 1 Chemical composition of tailings (mass
fraction, %)
Si0, CaO MgO  ALO;, Fe S

33.02 15.68 1.82 2.56 10.37 4.55

Pb Mn F K P Cu

0.0095  0.085  0.080 0.37 0.049  0.065

2.53, RFZAMG RISRAS AR, BRI 1)
BT b Si0, 1 CaO [ & &1k F1] 48.7%,
AR T AR R R .

IKFERGFT R B TSN L3R A 4 C A 0
T, KRR ERAER. PAYER. AREM
KAy, ARG LA AT LN 2R ICH R, 1E
BB 2 R AR R 7R 2 AR K TR R KA
AR ﬁm%m%ﬁﬂﬁmﬁm%mmﬂﬁﬁ,
MR e AT RO T4 R, AR VGRIG R 4%IKE
NaOH EIZH/KFEREFT 24 h(LA FAR AL K FE
FEFF), IS pH=7 JEA4E 50 C FHHTHT . BE)S,
R WANG &P gt R, K RERSFH
KN 12 mm. Kk, AU AT B AL KR
FEFFBE 12 mme HAB &5 KRR &= 1) 0%,
0.1%. 0.2%- 0.3%. 0.4%.
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H7KAE JI-5 BUBEFENL PR S min B 7R IERLRK 52
435157, BN 50 mm X 50 mm (KRR B, £
24 h BB E M EEEEERFVHGRERN
(20£1) °C, MBEH 90%)H 7= 28 d, XA R FRP e
IR T A A v R . RIS T T R
W 2,

2 Wiy =it

Table 2 Experimental scheme design

Mass ratio  Mass
of cement fraction/
and tailing %

Length of Content of
alkalized alkalized
rice straw/mm rice straw/%

Sample

C-0 1:4 74 12 0

C-1 1:4 74 12 0.1
C-2 1:4 74 12 0.2
C-3 1:4 74 12 0.3
C-4 1:4 74 12 0.4

13 iRXE75E
1.3.1 SHPB zha&s il as

ZA YR B K H 4 88 U I 46 4k AT (Split
Hopkinson pressure bar, SHPB) R 4%, 41l 2 fiw.
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Fig. 2 Schematic diagram of SHPB test system: 1—Absorbing bar; 2—Transmission bar; 3—Strain gauge; 4—Specimen;
S5—Incident bar; 6—Parallel light source; 7—Bullet; 8 —Pressure chamber; 9—Nitrogen bottle; 10—Electronic counter; 11—
Data processing system; 12—Yokowaga D1850e oscillograph; 13—Sdy2017A super dynamic strain amplifier; 14—Damper
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Table 3 Single impact load test results of backfill with different content of alkalized rice straw

Sample Impact velocity, Average strain Dynami_c Sample Impact velocity, Average strain Dynamif:
No. v/(m-s ™) rate, £ /s ' St;irgfhr,e:;;/fpa No. v/(m-s ™) rate, £ /s | str(:;lrg'gie:/llt]/&a
C-0-1 4.68 52.89 8.32 C-2-3 5.54 86.15 10.96
C-0-2 532 59.84 9.14 C-2-4 6.13 101.3 14.31
C-0-3 5.64 89.84 9.76 C-3-1 4.75 54.42 9.49
C-0-4 6.12 101.28 12.50 C-3-2 532 77.64 11.59
C-1-1 4.66 49.45 8.49 C-3-3 5.62 88.90 12.18
C-1-2 5.20 63.03 9.64 C-3-4 5.93 104.27 15.67
C-1-3 5.63 84.65 10.27 C-4-1 4.53 54.21 9.08
C-1-4 6.08 97.94 12.83 C-4-2 5.27 61.50 9.88
C-2-1 4.67 52.08 8.99 C-4-3 5.66 91.84 11.63
C-2-2 5.34 69.2 10.36 C-4-4 6.06 101.61 13.94
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Table 4 Cyclic impact load test results of backfill with different content of alkalized rice straw

Sample Impact velocity, DynamiF: Average strain | Sample Impact velocity, Dynami.c Average strain
No. vi(ms™") COMPpIESSIve rate, & /s ' No. vi(ms™") COmPpressve rate, & /s '
strength, o/MPa strength, 6/MPa
C-0-1 3.29 8.02 42.33 C-2-1I1 3.53 5.31 38.40
C-0-11 3.21 6.78 43.56 C-2-1vV 3.26 3.66 36.40
C-0-I11 3.40 4.14 37.69 C-3-1 3.20 9.36 45.24
C-0-1IvV 3.24 2.88 35.85 C-3-11 3.36 8.66 41.21
C-1-1 3.39 8.15 41.30 C-3-1II 3.23 7.44 40.25
C-1-1 3.22 6.81 39.86 C-3-1v 3.39 4.39 32.00
C-1-1I1 3.18 4.62 35.64 C-4-1 3.32 8.32 43.24
C-1-Iv 3.31 2.93 32.78 C-4-11 3.08 8.17 40.32
C-2-1 3.31 8.91 44.22 C-4-111 3.45 6.87 40.03
C-2-11 3.25 8.08 41.52 C-4-1v 3.14 3.90 34.70
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content of alkalized rice straw under single impact
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Fig. 7 Failure morphologies of backfill with different contents of alkalized rice straw under single impact load
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Fig. 10 Failure morphologies of backfill with different contents of alkalized rice straw under cyclic impact load
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Response of dynamic mechanical properties of alkali rice straw
based cemented tailings backfill under SHPB impact load

SONG Xue-peng', WANG Shi', WEI Mei-liang', LIU Wu', WANG Xiao-jun', TAO Tie-jun’, WANG Ji¢’

(1. School of Resources and Environmental Engineering, Jiangxi University of Science and Technology,
Ganzhou 341000, China;
2. College of Civil Engineering, Guizhou University, Guiyang 550025, China;
3. School of Architectural and Surveying and Mapping Engineering, Jiangxi University of Science and Technology,
Ganzhou 341000, China)

Abstract: In the process of backfill mining, the backfill inevitably experiences dynamic disturbance, such as
excavation and blasting, which reduces the stability of the backfill. Therefore, the low-cost and widely-sourced
agricultural waste rice straw was added to the cemented tailings backfill, and the dynamic mechanical
characteristics of the backfill with different contents of alkalized rice straw (alkalized by NaOH solution) under
uniaxial single and cyclic impact loads were studied by using split Hopkinson pressure bar (SHPB). The results
show that, under single impact load, the strain rate enhancement effect of all the backfill is obvious, and the
dynamic compressive strength of the backfill is significantly improved due to the addition of alkalized rice straw.
With alkalized rice straw content increases from 0 to 0.4%, the dynamic compressive strength of the backfill first
increases and then decreases. The dynamic compressive strength of backfill increases by 14.06%—26.81%, and the
optimal addition amount of alkalized rice straw is 0.3%. The strain of the backfill with alkalized rice straw is
greater. With the average strain rate increases, the damage degree of the backfill gradually intensifies, but the
addition of alkalized rice straw can maintain the stability of the backfill, and the block is larger when the final
fragmentation failure occurs. Under the cyclic impact load of the same number of impacts, the dynamic
compressive strength of the backfill with alkalized rice straw is greater, and the optimal addition amount of
alkalized rice straw is still 0.3%. The surface of the alkalized rice straw is covered by cement hydration products,
which improves the adhesive strength between the alkalized rice straw and the backfill matrix. The alkalized rice
straw plays a bridging role in the backfill, which inhibits the expansion of cracks, and provides tension for the
pre detached block, thus, the dynamic mechanical characteristics of the backfill is improved. The stability and
impact resistance of the backfill are significantly improved by alkalized rice straw, which is more conducive to
improving the safety of underground operation.

Key words: alkalized rice straw; impact load; cemented tailings backfill; dynamic compressive strength; SHPB
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