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Abstract: In order to analyze the evolution law of tailing pipe break, clarify the mechanism of tailing dam break, and reveal the
impact characteristics of tailing flow, a large-scale physical model test method is used to study the whole process of piping
break of a tailing reservoir. The results show that the scour channel is formed by piping, and then the dam break mode of the
upper collapse and lateral scour occurs. The development of the breach has gone through three processes: channel expansion,
longitudinal undercutting and transverse expansion. Based on this, a 7-stage dam break process is proposed. The tailing flow
velocity decays logarithmically with distance, and the 3-parameter impact force model including impact velocity, density and
buried mode is as follows: the depth is proposed based on the power function form, and the dam break tailing flow presents
undercutting erosion at the near end of the dam body and deposition at the far end. Due to the change process of flow direction
at the turning point, it presents the characteristics erosion at the outer side and deposition at the inner side. Based on this, some
suggestions for protection of tailing dams are put forward. The above research results may provide theoretical basis for disaster
prevention and mitigation of tailing ponds.
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Fig. 2 Model design of tests on tailing dam
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Fig. 3 Physical model for tailing dam
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Fig. 5 Grain-size distribution curve of tailings
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Table 1 Physical and mechanical properties of sampling at each

position of dam body
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B AL 1% /(gem?) /(grem?3) /(° )  /kPa
HUE 8.06 1.66 1.53 5797 31.66
W 9.57 1.69 1.55  50.21 32.45
HHUHE 6.65 1.75 1.64 6144 36.06
Fe g 7.03 1.72 1.61 5598 30.71
W 436 1.70 1.63  59.94 32.72
A5 WU 6.53 1.67 1.57 5727 30.90
eIy i 6.29 1.82 1.71  58.09 35.27
A5 WU 5.84 1.79 1.69 57.97 31.38
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Fig. 6 Record grids of breach evolution and discharge process

(2) B Nl phdcx

DRUAS TS AN [  AE PR 58300 JHE AT A e o £
H, TERRIE N %% 6 RANGE M AR E R E, H
LSRR, K E T EEIE S m Ak, HoR 5 AR
i 1.5 m, LA 10 m FJSERIFE 2238 T T RE N, Sk
MR 22%E 4 MEhRIgTE, b3 TRk s A, ik
LHIK AR b 22 2% 12 SOB R TH TIRBUIA R
T2 AR . B 2] A 7 P

(3) BBEARS



11

R, SRR R kb deR R i T 2137

i BB EUCRBAR AL, FFEC S A AL M
K AT SR A Ui BRI AR I TR) L 8 e
PRIRARAAT DL o Fe PP 3 ST AT 22 B — MOl B AR L
B R L2 ST R A e s IRE ML %2 B
1 GEAENL, I KA EREREkRE
Tr5—r6 SLAEPRI A B IRIE E, T 4—"6 oL
HRBLERE . T ANLE A ISR A da T i 1 R K5t 11
KIENE DL

| |
M e o\ o [MT
° 38 m ° . ° .

1.5m 7 1] SR

5m
— 41300 kPa_ BT~
e
10 m
44~250 kP S ~
FIRR10 cm™ 12— ﬁl};ﬁf &
10 m
444200 kP AR
35— gt R
0 AR L
m

44150 kP TEIR AL
R0 em~ 28— KR

10 m

=]

AR
A
IR EE

0 om Ak
10 m

44150 kP KT AN
IR0 cr:<—@—>§ *ﬁﬁﬁ e

(a) Tt spdiie RS 2%

(b) 3B He R )
7 BRVR TR EIERIGGERE

Fig. 7 Installation of impact recording instrument for tailing

discharge
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Fig. 9 Relationship between water level and time
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Fig. 10 Time-history curves of impact force at each position

H 5t A7 L ) LA 2 ), 5 2R i
I AR AL B R R I AR R N, MR s
BEITRICAE, G172 A B A3 A E /N 33—
"o AL B RO TR PR B AR RO R, i 11 P
o AR IUE 5 by A1 AR S AR

8r o NI E A
= #3—Fe [T Bk H

T
g °
A 6l
el 6
z
B |

4 1 1 1 1 1 1

10 20 30 40 50 60 70

kB B8 /m

B 11 RAREMEEENRARLK
Fig. 11 Attenuation form of maximum velocity with distance
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Table 2 Relationship between velocity of tailing discharge and

impact force

PE/(m-s ™) ki J3/kPa
1.62 17.14
1.79 21.69
2.21 19.17
2.60 22.64
3.08 26.58
4.67 44.08
5.44 57.29
6.18 73.96
6.54 85.22
8.03 137.43
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Fig. 12 Corresponding relationship between velocity and impact
force
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Table 3 Scour depths in vertical channel

FEILHE R 25 JR 4 e MU= PRRIR

/m /m /m /cm

15 561.05 560.79 26

25 560.85 560.59 26

35 560.63 560.39 24

45 560.42 560.18 24

55 560.24 560.01 23
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