478 B4 W K SC Hb 5 TR Hb iR Vol. 47 No. 4
2020 4£ 7 A HYDROGEOLOGY & ENGINEERING GEOLOGY Jul.,2020

DOI:10. 16030/j. cnki. issn. 1000-3665. 202030053

AEER LXERKNNGZFEREZIMERN
—— UK Bk TR

(PEURAHFR BB/ BRATRART BEEHANFEEERE, & A4k 541004)

FEE AU T RO TV g o5 0 L DRy R B I S B T BRI AL A I T K R AL e R R T
FIAD 4 3 AR A — A 5 I 5 AR A R SCRE L SO 4 S B b 5 LR SR R M B M) R T BE AN R AL S5
K8 J135 IRAC RS T B S AT 4R A T, RS LU R AR (1) ) gy DR 28 W B X M T K i B E T R
W) K 2 T 3 8 R o DRI I8 4 1K T AR 3 5000 0.93,0.30 km 5 (2) 32 H 28 R 48 v A 6—12 B, J 2% X Jal 4 7 4 i UK
X K& S BT 2 bR Sl B E B IE AT 5 (3) M4 X0 B A LA KR K He 2 T AR — B IR K I A B AN G
Ja L AE B ATRIE S K 3 1 3 5 (8 B A BEOK CE VR ORI ROK S 135 ROoE B A Bl AL RE T IS 46
T A T2 R R MR T A A T o A e S T R S R K R VA A T K S K B0 0 3 X v A 5 e 5, O 4R — A
RAKN N GREA Tk

RERIA : RIEW I A0 W WK s A K B 1 3 5 2 T 23R 25 0

FESES: P642.2 XEkARIRAD: A X E4 S : 1000-3665(2020)04-0043-08

Impact model of landslide with complex hydrodynamic field in karst
mountain areas of southwest China. a case study of the Dazhai
landslide in Guanling County
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(Institute of Karst of Geology, CAGS/Key Laboratory of Karst Dynamics, Minisiry of Naiural Resources ,
Guilin, Guangxi 541004, China)

Abstract ; Groundwater in karst aquifers has an important effect on the large landslides frequently occurring in
the karst mountain areas in southwest China. The storage rule of karst groundwater and its impact model on
landslide disasters have become a scientific problem to be studied urgently. At 14.00 on June 28, 2010, a
huge landslide disaster occurred at Dazhai near Gangwu Town in Guanling County of Guizhou Province,
resulting in dozens of deaths and a large number of residential damage. This paper takes the Dazhai landslide
as an example, and the field investigations, combining with hydrodynamic field analysis, hydrochemical
analysis, rainstorm data analysis and comprehensive analysis are carried out. The research results show that
(1) the underground watershed of the Dazhai landslide area is divided, and the area of limestone and clastic-
rock affecting the Dazhai landslide is delineated as 0. 93 and 0. 30 km”, respectively; (2) The heavy rain on
the day of the landslide mainly occurred at 6 ;00—12 .00, and it is considered that the karst conduit water in
the trailing edge area plays a major role in controlling the start of the Dazhai landslide 2 hours after the heavy

rain. (3) After the recharge of once-in-100-years heavy precipitation, the high-pressure hydrodynamic field
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was formed respectively in clastic-rocks and trailing edge limestones of the landslide area. Under the combined

action of the two hydrodynamic fields ( bedrock fissure water and karst conduit water) and the gravity of the

rock-layer, rock formation instability on potentially weak structural surfaces was caused and the formation of

this landslide was eventually occured. This paper establishes the landslide impact model of the compound

hydrodynamic field of bedrock fissure water and karst conduit water, and may provide a method of coupling the

compound hydrodynamic field.

Keywords : Dazhai landslide ; karst mountain area; karst conduit groundwater; compound hydrodynamic field;

rain delay effect
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Table 1 Main features of underground rivers
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Simplified hydrogeological map of the study area
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Fig.2 Typical photos of T,yn2 near the Yongning Town
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Table 3 Hydrochemical characteristics of groundwater in the landslide area /(mg-L™")
R K* Na* Ca®* Mg®* cl- 803~ HCO; co2- NO; Sio,
gw07 0.54 4.63 61.14 7.85 3.06 42.53 181.90 0 3.81 10. 14
gw08 0.32 2.04 56.38 3.64 2.89 16.90 172. 80 1.79 2.92 7.22
gw09 0.22 3.09 46. 34 4. 14 2.87 18. 82 134. 61 3.58 2.83 8.03
S (E 0.36 3.25 54. 62 5.21 2.94 26. 08 163. 10 1.79 3.19 8. 46
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Table 4 Hydrochemical features of groundwater in the relevant strata of the Dabanghe river basin /(mg-L ™)
ErRe K* Na* Ca** Mg?* cl- S0;~ HCO; co%- NO; Sio,
A060 0.59 3.07 31.43 2.57 1.29 25.01 69. 18 0 11.79 8.44
A069 0.59 2.28 27. 80 1.83 1.25 10. 29 75.92 0 7.85 7.73
Al101 0. 49 1.98 33.24 2.20 1.33 5.31 86. 05 0 18.99 8.74
D012 1. 00 2.78 32.26 3.52 1.28 17. 84 86. 05 0 8.94 9.57
A109 0. 49 4.50 24.29 5.70 1.63 52.98 31. 64 0 7.74 13.31
B007 1.61 4.90 27.10 3.91 2.11 11. 64 70. 86 0 26.09 15. 40
B020 1. 00 2.65 33.55 4.70 0.97 12.53 94. 48 9.96 4.09 13.97
S 0.82 3.17 29.95 3.49 1.41 19.37 73.45 1.42 12.21 11.02
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Table 5 Monthly rainfall statistics /mm
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Fig.2 Hydrodynamic field of the landslide section
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