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Study on the influence of initial water content on the breakout of loess
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Fig.1 Loose accumulations of loess in the channel and ponds: (a)loose accumulations of loess; (b) ponds



Vol. 39, No.3

IR 5 7K AR B 4 A LBt TR 5 i 369

(b)

B2 KEREE.(2)EHEEE, (b)BikR R

Fig.2 The drawing of sink device: (a) physical installation diagram; (b) overall schematic
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Tab.1 Basic physical property parameters of loess

P-4 K 4 -5 R AR -3 S
FHRA  OPHERK PR W/ MR WY

W/ akk/  TEE

s s (g-em™) % %
(g-em™) % (grem)
1.27 £0.09 9.85 +1.95 1.16 2.60 16.21  28.35
1.3 RBAE

TEAR B0 TT 873 i, S0 e il e (9 R I R 5 KR
KRG ZR G I il o i AR A £ 44
WP AR SR 3 2 Bl 3 R AR R 323 5
% 5.10,10 #1'5 cm [ BE BEAT 30, 707 4 2= Bl e 5

100 - e

A/
80 - //

40 -

N T IHREAR (UKL F 355 it /%
AN
N

20

0.01 0.10 10 100

1
L 42/mm

B3 BRI LR L A2k E

Fig.3  Grain-size distribution curve
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Fig.5 Comparison of Parallel-test Parameters: (a) bulk density;
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Tab.2 The mode of dam break under different initial water content
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Fig.7 Erosion change process of the longitudinal profile of dam under different initial water content:
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Fig. 10  Schematic diagram of dominant channels
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Study on the Influence of Initial Water Content on the
Breakout of Loess Landslide Barrier Dam

YU Decong'®" ,DING Pan'®, YANG Zhiquan'""" ,HAN Yongshun®, LIAO Liping’

(1. a. Faculty of Public Safety and Emergency Management; b. Key Laboratory of Early Rapid Identification, Prevention and Control of
Geological Diseases in Traffic Corridor of High Intensity Earthquake Mountainous Area of Yunnan Province;
c. Faculty of Land Resources Engineering , Kunming University of Science and Technology ,Kunming, 650093, China;
2. College of Resources, Environment and Safety Engineering, Hunan University of Science and Technology, Xiangtan 411201, Hunan,China;

3. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004 , China )

Abstract: Various geological disasters in the loess area frequently occur with extreme rainfall. However, there are
few research results considering the effects of initial water content, compactness, incoming flowrate and other
parameters on the breakout of loess landslide barrier dam, and the disaster mechanism is still not clear. The
breaching process of natural dam is influenced by many factors, the initial water content has an important influence
on the stability of loess landslide barrier dam. Based on indoor model tests, this paper preliminarily explored the
influence of different water content in the range of 0% ~25% on the breakout of loess barrier dam. The tests show
that: (1) There were four breakout modes with different initial water content. When the water content was 0% ~
18.75% , the breakout mode was overtopping. At 18.75% ~21.25% , overtopping and leakage piping breakout
coexisted. From 21.25% to 23.75% , the breakout mode was the coexistence of overtopping and instability failure.
When 23. 75% ~ 25% , the barrier dam body became unstable and broke out. Among them, the process of
overtopping breakout had three typical stages; the development stage of breach and gully, the expansion stage of
breach, and the stability stage of breach. (2) The erosion law of dam under different initial water content was as
follows: with the gradual increase of initial water content of soil, the undercutting effect of water on the bottom of
breach and the traceability erosion ability gradually weaken, while the traction erosion effect increases. (3) For the
overtopping breakout mode, the width-depth ratio of the breach after breakout increased first and then decreased
with the increase of the initial water content. However, the ratio of width to depth of barrier dam failure in which
the dam body was unstable and broke out had no obvious law. The research results can provide a theoretical

reference for the prevention and mitigation of loess barrier dam break disasters.

Key words: initial water content; flume tests; loess; dam-failure



