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Experimental Study on the Influence of Emergency
Rainfall on the Tailings Stacking Dam
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Abstract ; In order to explore the tailings stacking dam response in different rainfall and the
relationship between the length of the downstream migration , the height of the submergence
and the rainfall , the destructive testing device of tailings dam was developed.And the ex-
periment used tailings sand in a tailings stacking dam in Hunan.The experimental results
show that; 1) under different rainfall conditions, the length of the downstream migration
and the height of the submergence are different. At the distance from the tailings dam,the

migration distance and the submerged height of the dam increase correspondingly with the
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increasing rainfall.2) the intensity of rainfall in the test is 0,20,40,60 and 80 mm/h.Near

the dam,the most serious hazard to sub dam is when the rainfall intensity is 60 mm/h.

When the rainfall intensity is 80 mm/h,it damages the downstream seriously.3) the sub-

mergence height is closer near the dam when the rainfall intensity is 0 and 20 mm/h.The

submergence height is closer near the dam when the rainfall intensity is 40 mm/h and 80

mm/h.The submergence height is closer far away from the dam when the rainfall intensity

is 60 mm/h and 80 mm/h.The research provides a reference for the evolution of tailings

dam break due to the sudden rainfall.lt provides a basis for strengthening the protection of

sub dam and increasing the safety level of the dam.
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Fig.1 Particle size distribution curve of tailings
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Fig.3 Saturated water requirement of tailings
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Fig.4 Migration comparison of dam break in

different intensity rainfall

1) /S [7) o 5 B8 0t SOV

R IE O I, RAPERL TR HE 18 em,
X ANKE R A1 00, P& 00 4 v 7 0 VAR J 437 B Y
20 emfib, FFLIET 25 em. REDIEFE B BE T FEARTR,
B IACKSIE b AN 52 35t DU R ARG O 0 Ak, i B2
N6 cm, AR 5 iR B foe i Ak 2 AR T R RD
T WA K B A AR R A, A A2 At R
SO N BECRAFRRE X T I o e .



18 FAAER A4 (H AR

2018 A2 H

RO Ay 20 mm/h B LA b 3R 74 26
R Y, I D F 85/ RS B TR
ZEIFJF IR 40 ~ 70 em &b, IF A W &R E AL T
80 emZ HI BAPHAEL BN 14BN, 5 A &
(REEBH S RE S AR A8 e, WA I 4. 7£40 em
LG, is B REEMRT 0.5 cm, fEEILAA LA
W& PRI I AR E TS o R e 3 SI2 B 5 M) e G388 40
SEPTERE A 3 m LIPY.

FAFRI 5 EE 7 40 mm/h BSF T Al AL 2 B, HE
FRF LA 7E 0 b, 15t R D i B3k 12 em. fifiiz
o I B A3 T Y5t S0 BT A ] ., 5 AN R R R
SR EE A 20 mm/h FHEG, BV B K BT d 4%
FHIE L FE 40 em AR ERERE 1 em, 7F 200 cm Ab7R
FER 0.6 cm. AP R EB /0 & AE R R WA 25 ¢m
b 5N REP T A SRR IER S R AR R 4
TE— R A 5 R Ab T 2T iRk A .

TR 58 A 60 mm/h B A 78 IR 304K
0 by BEAS R R o Ak 22 1 FF, 35 F 17 em,
HAE 25 em A EEANE 9 em , FIE R IGE | X
S DRUA GBS ) 286 3R T R, BB 3L KR 4 i 5 3
IRFHEEAE— , WS 0 A =5 B SOR IS 1 J5 0
TR FEBES KT 70 em B, 1 300 755 8 K T A R
FE4 40 mm/h FITEHL, AR,

R TR 5 BE >N 80 mm/h I, WD 22 6] B 5 185
R TR 55 BE oA 60 mm/h A B /) | 1 300 g J3E £ A
LA RE TSR BE S 60 mm/h B 2%, H i B e i h
10 em JEFEES A 50 em B, BAMERIE S E N 3 em.
TEFEJEHUA 100 em LA FIF W 8 BEHE iR LA
REE TR 5o B o, o 32 ORD 55 TR 5 BE A 40 mm/h AT
60 mm/h1JHHY.

2) XF H A AT

XA B REK Rl 2 S R R, X Y
SR E R AN R R B K S80S KR IR TR 2

SIS TR R, W& 4 s FERE RN
SRR 60 mm/h 1, I AIE RS = B e, AT IR
BRI, T R i LU MR R TR 40 mm/h
180 mm/h, FJi5 AN R AR RN 38 >4 20 mm/h.
VEIALERAERT 454209 60 mm/h 500 T AT A G = N
PR, IR e AN RIS T, iz #8 1k
HF 50 em ZAT; FERSREE R 20 mm/h B, U E
SUMAFE 100 cm AbZ4E  TERERTSR AR 40 mm/h K2 L)
L RIS R R B RH R i By I B
TR N S AR B (R R BN R A
RAFSR A 60 mm/h I T 3IUA G 2 i P i 7R R
K2 18 cm &b, FEFREEE A 60 mm/h 5 80 mm/h [y

PrKRF IO IS G FAH Y, IFAE 2 5 i R TR o
B8 60 mm/h FOTEIE , oA ik g f 3 B ™ = 1.
TR 20 mm/h FIRFE TG AR A B2, 7 AR
NS A I N T O e = S )
20 mm/h 3 JEHASEERE R R 20 mm/h (YR, I
BRI WA R 2 80 mm/h 1 40 mm/h AT 7R IE
WA 18 em PEHZT , H IR H40 mm/hi¥fE3H
K AE 18 em Ji, B RN H80 mm/h il 60 mm/h 4%
P, FLRER B 480 mm/ hif)fG 3 k.

3 %45 i

XPHERRF- I T AR UL, 25 R SIS ] R
R XS IUR FERE L A 2R g0 25 S

1) (SRR — 2 3L S U N, 5
IR S A, SN T e S BUR B, i
R HERR IR S 2 B by SRR RS BE T MR
FIFIG 25 i R R e m 5 IR, 2%
PR SR B 2 ) DG R AE R AIUA 25~50 em [H]
HATH ST, A IR .

2) FEBE JE A 5 100 A X (0 B B RN R
FESR 60 mm/h B HEFR 215 40075 3 e KL 7R BRI

57 B R A LR R L P A TR R B2 80 mm/h

(R 30035 e 7 A 1 f A ™ EE RN R B N
60 mm,/h 4 LA VTS T S04 Y8 05 5 B 5 30 ey
FER Y | T P FR 55 28 2 40 mm/h AT 80 mm/h 2K
T BE Y 2/3 , AN [ RN RN % WY 58 B 54 20 mm/h
(R DU BE /N | 24 R F- 300 E 1 1/3.

3)TEHE B K T2 5.5 AN S04 5 B i, 4 R
JE K 20 mm/h FIAS RN A4 3004 358 3006 5 Wi, 1 I
FAFRIBE E T 40 mm/h IF [ A 1 56 32 0 389 1 2
WIS F% = BEWEAT LT, 398 e 85 450 /0N Bl 5 o T
FERRE I, SIS R Y R ) B R, TR T
T E e b FE A TG 165 . 2 [ T BE % ekt i 2 30144
PR 12 PR S M RS | R W 0L A 42 8 T
e A R EEMER, %5 | R AL

AR SCAY 5 1 1 A T 118 72 A o) e b )2 S AR
VAR I 5 T % R 7K 15 A Sl 45 1) 35t ke D
BB U 2 2 B A A — R 51 Y 15t
SRR IFTIRAR S, T Bt — 5.

S E R -

(1] T/ M RAEHE A i, 25 R 122 BT 5 1 [ 41
IR R IR E A IR R SR AR )] A A SIS T
FL2E4R 2014, (39T 1) :3238-3248.

(FH5E 39 1)



5 32 B 1 ) BEA IR A —FhEET MONP B B —FA TS 37 12 39

W5 R W R B aE GE B TR TR S
MCNP [A]HEE& 049 77 1% Al 45 3 50 Al {5 10 25
AR AN ey, DRI A B o HE B & e i
PP {EAT R HL

SEH

(1] BRSCHR, T8 M S A%l T B TR s [ M] .
ot o E R RE AU, 2013,

[2] SNOJ L, RAVNIK M. Calculation of power density with
MCNP in TRIGA reactor[ J].Nuclear energy for new eu-
rope ,2006(9) :18-21.

[3] WEF E—SZ2BT 5 B IR TR
JE[ 1] 5 REIR % ,2015,2(4) :8-10.

[4] HE T AL R 2 7], CNP1000 % H ) TR H AR
R[]I T1,2006(5) :39-48.

( #5518 1)

[2] JUHY,GAO G Q,LI Q X,et al.Analysis of safety and risk
factors about the tailings dam in the mental mines[J].Ad-
vanced materials research,2012,594-597.299-302.

[3] WEI O Y, LI W J.Online monitoring system of tailing
dam seepage line in abominable weather [ J ]. Applied
mechanics and materials,2013,340.913-919.

(4] 25T 28k, 1 R, 45 SR T B R A
FEAE MR BT BB O 5E [ ] A £ 5%, 2013, 34
(5) :1340-1344.

[ 25T BRI, BRI . 2K Xt 0 509 98 e
AR TE[ )] 24 ,2016,37(4) :70-73.

[6] CHEN R,ZHANG B Z,LEI W D, et al.Response of soil
suction to heavy rainfalls in a tailings dam[ J ]. Advanced

materials research,2011,250-253:1681-1685.

(422 33 30)

[26] SEPEHRI S,HEIDARPOUR M,JAHANGIR A K.Nitrate
removal from aqueous solution using natural zeolite-sup-
ported zero-valent iron nanoparticles[ J ].Soil and water
research,2014,9(4) .224-232.

[27] UZVM C,SHAHWAN T,EROGLU A E.Synthesis and

[

characterization of kaolinite supported zero valent iron
nanoparticles and their application for the removal of a-
queous Cu” and Co®™ ions [ J]. Applied clay science,
2009,43(2) :172-181.

(28] B4Ry, keI, T 30k, 5 8 K4 TUA A E K
FLBRRAIE S R R — LSRR 2 G s 171 I

[5] HLFE.MCNPS 7E CANDU e S B0 v i R
FILI]BHEA,2015(4) :88.

[6] DHEER AT, 5KkM5—, 552 T HLIE I BB Y ADS HE
YT RS R T]. R FRER#H R, 2015,49
(4) :604-608.

[7] DAWID Taler.Simple power-type heat transfer correlations
for turbulent pipe flow in tubes[ ] ].Journal of thermal sci-
ence,2017,26(4) :339-348.

(8] B)" 3. A5 SR I PAY-EPH o TRl i Ao R 1 K 3 3l
FRPEROBITZEL D], i . IR SSE R, 2008.

(9] fumate, Tk A1 10, A5 B iR S iy P 4 8 M it o A%
AR K HEHE B e 1 Rp 4 ) SIMULINK 5 5[ T ). 79
AR AR FARBRARR) ,2015,29(1) : 16-21.

TS T )

(7] BRAZK XBEL BhJs W S SERE R R R AR 5t 30U
FREALEE TS N [T ], &8 Bk, 2016 (10)
165-170.

[8] BhuK, B =g 5k, 458 BRI XS R I RF B R
P st (1] A B4 )ERe 5 T#,2015,6(2) .
94-98.

[9] IOt BUNE, BAE 2, 45 A 3035 AR UL
BT[] A A 75 TR, 2010,29(B8 T 2)
3830-3838.

[10] ZHANG S,ZHANG L,QI Q,et al.Numerical simulation
of the characteristics of debris flow from a tailing pond
dam break[ J ] .International journal of heat and technol-
ogy,2015,33(3) :127-132.

(TR - K S0

BT 3, 2014,39(6) :1118-1126.

[29] ZIEss, Wph & , ik 3. M2 2 U (V) 9
B 1% B ML G [T ] 2R A i AR ,2009,9(2) .
56-61.

[30] it , Paite, T2, % BM YRGS K Cr(VI)
LI 3h 2B 9T [T ). B H 4, 2011,29 (24) .
37-41.

[31] 5K/ RN T7, DA, 55 M 4K 4k L B ReO™ 1Y
WFFE[ )] FREET5 S 5 Bh7R,2011,33(5) < 7-10.

(AT GmAE . e k)



