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Fig. 1 Location map of the study area
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Table 1 Physical properties of soil samples
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Fig.2 Model diagram of indoor simulation device of soil loss
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Fig. 3 Effect of rainfall intensity and slope gradient on soil surface loss
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Table 3 Test conditions under different rainfall intensities and
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Fig. 4 Relationship between the rate of soil surface

loss and rainfall duration
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Fig. 5 Effect of the rainfall duration on soil surface loss

A. FEFIJS 10 min

(rainfall intensity: 80 mm-h™'; fissure width: 5 cm; fissure direction to slope direction: 90°)

HEAR LR
3.2 AREAEZEXKLH TR

321 AWEE SREARKERTREGH A

AP TE R RS K £ T R A LR R
S B AR T 100 min, FEFEIREE 80 mm-h'. H
6 mIAL, g T U 2k i 5 24 PR v AR L 2 OE

ARG, B B, 3 T e O e & 2E, —
RIEAHSEME, SIS AR TR EE 80 mm-h ', 24
FEBE S mm, B¢ 1000 1 38 e U % 19 5 A [E]
40 s, T 5 T RO IA St R 270 s A 2000
TR G Bh AR 34 s, ML N W 2K )G 2h
)R 363 s XiF H AT A BR, 39k B /), S4Bt e,
e T U K S TR 25 AT R, b T
JoKES R,

2 400 . \E 1201 00
Z 300 - 20° = 1009 =200
R Z 801
Z 200 £ 60,
1z 100 ﬂ< 40 ¢
P %2&
£ 0+ - - —L.‘ = 0 : : .

5 10 15 20 5 10 15 20

2B /mm S4B TE BE /mm
a. YEEE . PR SE RN T T O shi ] A9 52 b, P | ZUBRTE RN 3 Y O 48 RIS R] ) S

} 12007 o 100 (RS ERTS
g 1 000 1 -~ 20° ﬂjﬂ}ﬂ 3 -+~ 20°
i 800 ié
ﬁ 600 - w2
IZ 400 - @1_
5 200 =

0 : : . 0 : : .

5 10 15 20 5 10 15 20

2B /mm S4B TE E /mm
c. YRR | ZUBRTE TR U A 2K Y 52 d. BERE . ZUBRSE RN T U 2k I AR IR

El6 HRTIE.EX KM TRERIRA

Fig. 6 Effects of fissure width and slope gradient on underground leakage of water and soil
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Fig. 7 Effect of fissure direction on underground leakage of water and soil
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Laboratory simulation study on soil surface loss and underground
leakage in the epikarst fissure zone

YAN Yiquan’, LIU Qi'?, DENG Dapeng'’, WANG Han""’
( 1. Department of Geotechnical Engineering, College of Civil Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of
Geotechnical and Underground Engineering, Ministry of Education, Tongji University, Shanghai 200092, China )

Abstract The study area, Guanling-Zhenfeng Huajiang demonstration area of karst plateau canyon, covers 51.62 km”
with the karst area of 45.39 km’. It is a typical area of karst plateau canyon on the Guizhou plateau with an elevation
difference between 370 and 1,355 meters. In this study, a simulation device was developed by researchers to
investigate soil surface loss and underground leakage in the epikarst fissure zone. By simulating indoor rainfall and
controlling the rainfall intensity, slope, fracture width and fracture occurrence, a 90-minute experiment was carried out
to probe into the influence of soil surface loss and underground leakage. During the experiment, the data such as run-
up time of underground leakage, water and soil surface loss and underground leakage was obtained every 4 minutes.
EXCEL 2016 was used for statistical analysis of the data, and Origin 2017 for mapping.

Results show that soil surface loss is mainly affected by rainfall intensity and slope. The lose increases with the
intensifying of rainfall and the rising of slope, reaching the highest at 30° slope gradient. Besides, soil underground
leakage is mainly affected by fissure width, occurrence and slope, but not obviously affected by rainfall intensity. The
leakage is positively correlated with the fissure width, and most likely to occur when the fissure direction is 30° to the
slope direction. The slope gradient is negatively correlated with the occurrence of soil underground leakage. During the
rainfall, the underground leakage rate changes greatly, experiencing a decrease after an increase and finally reducing to
0. Surface loss is the main form of soil loss on the karst slope without sinkholes and funnels, and soil underground loss
contributes less than 5% of the soil loss. Large karst pipelines such as sinkholes and funnels are the main channels of
soil underground leakage. These experimental results can provide theoretical reference to the control of soil and water

loss as well as the ecological restoration of karst sloping land in southwest China.

Key words karst, simulation experiment, soil surface loss, soil underground leakage
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