AR R E (221 N | R R N A 5 Vol.15 No.1
20174 2 H Soutlrto North Water Transfers and Water Science & Technology Feb.2017

DOI: 10. 13476/ j. cnki. nsbdgk. 2017. 01.016

SRB, ZERA, XK, 48 855 GIS 28 () 43 AT (1 22 RETT VR 24 12205t 300 O T 2] ] . R /KG9 55 KR
BH5,2017, 15(1) : 95 101. ZHANG Ke, LI Qing zhao, LIU Rerr zhi, et al. Research on simulation and early
warning of tailings danr break accident in Laoguan River Basin[]].Soutlr to North Water T ransfers and Wa

ter Science & Technology,2017,15(1) :95 101. (in Chinese)

GIS

ROFL ERB A KER

(1. FBMIT S T R 24 B A AR R 2 B, AB M 450015;
2. AL TE KBRS R, AL 100875; 3. ) R RIHZATIITEE, | M 510045)

AR R BV AL, 51D I T SO0 R A I AT SR, TR RS RS GIS T RS, M
225 [1) J2 TR 358 300 S O R AT A5 1K) 52 M REAT B A TN AT JEE 7, AT A 7 FR ™ P st S0 S i 8 AR 2R, 0 Sl b 2 T A
eftE T . LAR AL P 2 KU b St S W T 0 A ), B TR T U P A M R A P AT I R,
A B3l AT R R O R ] 55 km, RHZEATEE T U 3~ 5 km Ab R X A G E, HHOE I A £ 6~ 7
hy TR RTINS HCE AV ] 13 km, B EBOIR R LA B, HECGE R 2 2 he BEHUA5 R AR IR
AHITFE S P A TRV IS, DA 2% PR ™ P a5t 0 o i o 7 i T AT T Bk 1 5 e 4 A PR (Bt o SRS A o

AR B UL GIS; i
: X936 tA 11672 1683(2017) 01- 0095 07

Research on simulation and early warning of tailings danr break accident in Laoguan River Basin
ZHANG Ke!, LT Qing zhao!, LIU Rerr zhi*, ZH ANG Zhr jiao®
(1. School of Civil Engineering, Zhengz hou University of Aeronautics Industry Management, Zhengz hou 450015, China;
2. School of Environment, Beijing Normal University, Beijing 100875, China;
3. Guangdong Provincial Academy of Environmental Science, Guangz hou 510045, China)

Abstract: This article was aimed to establish an early warning system of tailings danr break accidents, and provide guidance for
emergency operation. T he model of sand flow from tailings danr break was used to simulate accident scenarios based on the
characteristic of tailings danr break. Combining simulation results with GIS tools, the process and impact of accidents were pre
dicted and displayed spatially. T he article used Laoguan River Basin, a tributary of the middle route of South to North Water
Transfers, as a study case, and chose two typical tailing ponds from upstream and dow nstream to simulate accident scenario. T he
scale of the accident impact from upstream was 55 km, and the residential land in 3~ 5 km downstream of the tailing pond would
be subjected to serious harm. The duration of accident impact was about 6~ 7 hours. The scale of the accident impact from
dow nstream was 13 km, and the agricultural resources from dow nstream would be subjected to main harm. The duration of acer
dent impact was about 2 hours. The simulation results have verified the practicability of the research and provided decision sup
ports for emergency measures of tailings danr break and daily safety management in this basin.
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Fig. 1 Distribution of tailings in Laoguan River Basin
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Fig.2 DEM of Laoguan River Basin
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Tab.2 Information of main sections of Laoguan River
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3 (1
Fig.3 The max sand flow hydrograph

of scenario (1)

3 (n

Tab.3 Simulation results of scenario( 1)

P L/ m Qn/(m3 e s T/ min Ve/KIRPE hyw/ m
100 21 817. 47 0.01 174.78
500 4 820. 42 0.10 38. 81

1 000 2442.17 0.33 19.78
1 500 1 635.35 0. 66 13.33
2 000 1229.24 1.09 10. 08
3000 821.32 2.22 6.81
4 000 616. 68 3.68 5.18
5 000 493, 67 5.44 4.19
10 000 247.17 17.97 2.24
20 000 123. 67 61.52 1.23
30 000 82. 46 125. 08 0.90
40 000 61.85 206. 93 0.74
50 000 49. 49 305.79 0.64
55 000 44.99 361.29 0.60
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Fig.4 The estimated arriving time curve of dam

break sand of scenario (1)
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Fig. 5 Display of simulation results of scenario( 1)
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Fig. 6 The max sand flow hydrograph

of scenario( 2)
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Tab.4 Simulation results of scenario (2)

P L/ m Qn/(m3 = s T/ min Ve IKIRPE ho/ m
100 930. 801 3 0. 01 22.586 76
500 190. 209 9 0.20 14.920 04

1 000 95.364 27 0. 66 11. 688 47
1 500 63. 634 01 1.34 9.822 937
2 000 47.747 23 2.22 8.510 845
3 000 31.845 98 4.51 6.678 038
5 000 19.114 55 11.02 4.396 603
7 000 13. 655 38 19. 85 2.910 703
9 000 10. 621 77 30. 82 1. 809 573
11 000 8.691 022 43.78 0.935 664
13 000 7.354 223 63. 47 0.211 748
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Fig.7 The estimated arriving time curve of

dam break sand of scenario( 2)
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Fig. 8 Display of simulation results of scenario(2)
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