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Study of internal factors for debris flow occurrence
in Jianjia Ravine, Dongchun of Yunnan

CHEN Zhong-xue, WANG Ren, HU Ming-jian, WEI Hou-zhen, WANG Xin-zhi
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Debris flow is caused by many factors; it is not only related to external factors such as topographical features,
characteristics of rainfall, earthquake and human activity, but also to internal factors; for example, clay minerals, grain size
distribution, chemical composition, soil dispersion degree and groundwater. Indoor experiments are carried out including clay
minerals analysis, grain size distribution analysis, chemical composition quantitative analysis, dispersion degree and exchangeable
sodium percentage (ESP) test, ground water analysis. As a result, it is found that the Illite is the main clay mineral in the soil mass of
Jiangjia Ravine (occupied 30 percent of the soil mass); the chemical composition of soil mass in Jiangjia Ravine is similar to Illite,
it’s average value of ESP and dispersion degree are 24.6 % and 59.1 %, respectively; it is high dispersive soil and barren; the structure
and stability of rock and soil mass in Jiangjia Ravine is destroyed by the high salinity and high hardness groundwater; a large number
of loose material is produced and a wealth of source material for debris flow is provided.

Key words: debris flow; clay mineral; chemical composition; £SP; dispersion degree
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Fig.1 Offset hitch distribution map and sampling spot
of Jiangjia Ravine
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Fig.2 Diagrams of diffraction X-ray of debris flow samples
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Table 1 The main mineral composition of sample S2
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Fig.3 Grain size distribution curve of original sample
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Table 2 Chemical composition of debris flow mass in Jangjia Ravine(quality percentage)

\ CEUGEERUEE RUARBE SUBE SULES sAm sem B TR si0, s
i SiO, ALO; Fe,05 MgO Ca0 K,0 Na,O Si0, @ $E% CLA
/% /% /% /% /% /% /% ALO,
[E1L¥e 46.35 37.62 0.53 0.009 0.33 0.08 0.03 1.23 121
S 52.07 18.98 0.06 3.80 3.28 0.08 0.03 2.74 2.73
PFIF 52.23 25.85 4.04 2.69 0.60 6.56 0.33 2.02 1.75
WK S6 45.87 23.99 5.96 3.02 5.90 3.58 0.44 1.91 1.53 0.71
S7 5247 25.97 6.99 2.40 1.26 422 0.51 2.02 1.59 0.81
S8 57.29 23.99 6.98 1.30 0.16 3.36 0.066 239 1.85 0.87
S9 54.63 25.93 6.42 1.67 0.16 431 0.055 2.11 1.69 0.85
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Table 3 Cation exchangeability and physical properties of
debris flow mass air-dried soil in Jangjia Ravine

HiH j A ij;é% Na+K"  ESP  4rHUE H
REg /Eimol ey ok /% /% P
s4 0.028 1 00054 192 6123 8.50
S8 0.093 2 00088 94 37.80 5.40
9 0.095 2 00089 93 34.40 6.40
Si4 00228 00065 285 6321 9.06
s16 00237 00073 308  60.12 9.01
S8 0.026 1 00056 215  63.14 8.46
s19 0.054 4 00110 202 6536 9.25
$20 00279 00140 502 7123 9.13
$21 0.034 1 00110 323 7546 8.64
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Fig.4 Laterite on the top of right slope bank in Jiangjia

Ravine
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Table 4 Soloble salt composition in groundwater of Jiangjia Ravine

b Ca™ Mg™* K" +Na” cL 804" HCO5” e WAL BT

" / (mg/L) / (mg/L) / (mg/L) / (mg/L) / (mg/L) / (mg/L) P / (mg/L) / (mg/L)
w3 55.31 86.53 50.25 3.19 297.79 341.71 7.12 834.78 494.49
wo 76.95 136.11 45.50 2.84 556.38 317.30 7.04 1135.08 752.75
w7 188.38 128.82 127.25 4.61 1054.74 183.06 7.02 1 686.86 1 001.00
w8 68.94 25.28 25.75 2.48 147.93 207.47 6.97 477.85 276.28
w9 224.45 106.95 183.50 2.84 1141.19 213.57 7.04 1 872.50 1 001.00
w10 52.10 142.19 133.25 2.48 656.09 360.02 7.13 1346.13 715.72
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