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Abstract: At present, there is no mature model or method for the calculation of the impact force of tailing flow discharged from
the dam break of tailing pond. Instead, the empirical formula for debris flow or the existing hydraulic model are directly used,
and the corresponding parameters are modified. This method can not truly reflect the impact characteristics of tailing flow. The
evolution characteristics of impact force under different densities of tailing slurry, different velocities and different depths of
impact are studied by using the tailing flow model groove devices. The test results show that the impact force is affected by
density shadow in time distribution. The higher the density is, the earlier the maximum impact force appears. In the longitudinal
space, the impact force can be divided into two parts. One is the buried depth below the liquid level, the impact force is linearly
distributed with the depth, the other is the surge height part. The impact force is a logarithmic fast attenuation. The impact force
of tailing flow is directly related to velocity, density and buried depth, and the velocity and impact force are power
function-related under different densities. At the same time, the greater the density is, the greater the impact force is the power
function related. The buried depth and impact force are linear relationship. Based on this, a model for impact force covering
three factors of the velocity, density and buried depth is established, and three parameters are set up, namely, the coefficient of

turbulence k1, the coefficient of impact force adjustment o affected by the density, and the coefficient of impact force
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rationality of the model and the correctness of the physical WESER: 2020 - 08 - 07

adjustment k> affected by the buried depth. The model can

comprehensively reflect the influences of three factors. The

meaning of the parameters are verified, which may provide some *@fE{E# (E-mail: caihong@iwhr.com)
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theoretical reference for the related researches and engineering applications
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Fig. 1 Design drawing of test devices
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Fig. 2 Processing drawing of test devices
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Table 1 Accumulated contents of characteristic particle size of

tailings sand (%)
ROk K47 /mm
GeEs]
- 2 0.5 025 0.075 0.005 0.002

AWML 1000 100 75 24 17 7
AL 97 84 50 15 10 2
AP ER 1000 90 57 20 12 5

MR B 5 KETHME 4.81%, T ETFIMHE
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Table 2 Control parameters of tailings flow tests

I Kbt SWE HE TE K
/(g-em’3) 7 Kgrem®)  /(KN'm?)  /(msT) /cm
1.0 1:0 0 9.80 0.5~3 20
1.1 55801 0.17 10.78 0.2~1.5 20
1.2 25911 0.33 11.76 0.2~1.5 20
1.3 1.59 01 0.50 12.74 0.2~1.5 20
1.4 1.09 0 1 0.67 13.72 0.2~1.5 20
1.5 0.80:1 0.84 14.70 0.2~1.5 20

FEAN [F ) S5Oy JpE T A, AR AEAT:
EWEERE 5 AN AR, R 5
cm, LMK 20 em BREE A 1) SRR

TS I A PRUEAESE — 4 S8 KRR s b o e
73, FEIRIGAE R R E MK, IERAER R
THE N N B RS R KT G, B
S 5 ) S H 0 bl e 7S ()42 ] 4E 10 min 2245
Kl 4 RiEKIRE N T 5 2 F R &R, MWEH
A AR, AR R e g, 5
M EIEAMER KR, ZRRASHRERAR SN —
Bk, B HRERAE 0.012 B, IEeb AR RIS
W RECN 155, I 5REK RN p=0.5X
1.55 pv* .

25+
p= %XI.SSvaz
20
£15F
2
B0k
T
05)
1 1 1 1
0 0.5 1.0 15 2.0

FiE/(m-s™)
4 FoRENSRRE IR R
Fig. 4 Relationship between impact force of clean water and

velocity

2 WM SER o
2.1 RESREORE NI =S THE

RIS B B FE RV, 0 SR 2 06 PR o
HEFRABAI, kit J7 IR T AR
Bl 5 U T ROEAE 0.9 mys I 435 T bty A A2
Mzk. WIS HATBUE . BEEE RO, ph
Mt L) b2 RO A (L, 2 b T B



222 H O+ T OB % M

2020 4F

YRR AWE R REEBL T, WEEN 1]
glem?’, Pl e BT IR RS BONRIZL, IR DL
PRGRENLYE, T R, Y 1.5 glem’®, R
TESE LT BRI R PR E iy 71, Eh itk
Buho XERW, mE R R AR S
P S FE AR KR8], TR P 1) R UL E Tk b0 B
FEREBOR, MERK SIS i R, AifEs
Phib e BT R IR . b /1 ZE ALK ]
A SR T R RD UL N FR RO A AR NZ B 0L,
RLIE] A LA BEAE . DURSE, BE LR
PRI ETPIRES, e Kb IEA S8, KIENRE
WIS, RS T B R e o 1 T 8
S, B T1ECK.

RIPIH TAFRRKRAZHISHT, PR
JIv VI SRR A

* 3 ERbihdtrititin R

Table 3 Test results of impact characteristics of tailings flow

B3 T 3N JE J1/kPa

/(g-em’3) /(m-s’™h Sem  10ecm  15cm 20 cm
0.30 0.33 0.78 1.23 1.82

0.32 0.45 0.86 0.96 1.58

0.39 0.52 1.08 1.07 1.62

0.50 0.61 1.12 1.22 1.68

1.1 0.56 0.72 1.27 1.27 1.93
0.70 1.00 1.42 1.52 2.17

0.90 1.51 2.09 2.21 2.71

1.10 2.22 2.75 2.87 3.39

1.15 243 2.98 3.09 3.65

0.23 0.48 0.69 1.13 2.17

0.30 0.64 0.94 1.41 2.15

0.33 0.83 1.13 1.99 2.52

0.50 1.12 1.66 2.10 2.78

1.2 0.65 1.44 2.02 2.35 3.10
0.71 1.75 2.25 2.88 3.46

0.90 2.22 2.83 3.16 3.88

1.11 2.97 3.48 3.90 4.72

1.24 3.62 4.75 4.58 5.40

0.30 0.81 1.09 1.37 2.72

0.50 1.49 1.89 2.20 3.35

0.70 2.11 2.75 3.20 3.68

1.3 0.79 2.32 2.94 3.48 4.11
0.91 2.92 3.39 4.18 4.62

1.11 3.77 4.20 5.01 5.58

1.21 4.61 5.20 6.49 6.25

0.22 0.85 1.24 1.56 1.77

0.30 1.17 1.67 1.94 2.11

1.4 0.37 1.50 2.06 2.23 2.67
0.50 2.22 2.65 3.09 3.32

0.69 3.27 3.95 4.54 4.98

0.30 1.48 2.10 2.69 3.04

0.50 2.76 3.46 4.28 4.54

0.61 3.17 3.91 4.67 6.08

1.5 0.71 4.21 4.75 5.43 6.92
0.93 5.97 6.55 7.47 8.58

1.05 6.96 7.58 8.06 9.87

1.12 8.28 8.81 9.50 11.97
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