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Abstract: The Loess landslide is one of the most typical geo-hazards in Yili valley, Xinjiang. In order to re-
veal the causes of spatial and temporal distribution of loess landslides in Yili Valley, 121 undisturbed loess sam-

ples have been collected from different areas in Yili Valley and carried out physical and mechanical properties
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tests, and the development characteristics and spatial and temporal distribution of landslide geo-hazards in Yili

Valley were analyzed, and then the correlation between the engineering geological properties of loess in Yili val-

ley and the spatial and temporal distribution of landslide geo-hazards was studied. The results show that land-

slides in Yili Valley are mainly distributed in the middle and low mountain areas and the loess hilly areas in

front of mountains, and are concentrated in the southeast of the Yili Valley; high fine particle content, high natu-

ral water content and low shear strength are the essential causes of loess landslide development in the southeast-

ern of the Yili Valley; the low permeability of loess, and the deterioration and strength reduction of surface loess

caused by repeated freeze-thaw are the main factors which lead to the development of shallow loess landslides in

the snowmelt period from April to May in Yili Valley. The studies in this paper can provide reference for the re-

search on the mechanism and prevention of the loess landslide geo-hazards in Yili Valley.
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Fig. 1 Topographic map of Yili valley
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Tab. 1 Classification of landslide thickness in Yili valley

Nave | = VAYES .Ew‘/\ = .
AT (m) e i W= IR ait
<10m 10 m<h<25m 25m<h<50m >50m
B gt (k) 1088 113 34 9 1244
L (%) 87.46 9.08 2.73 0.72 100.00
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Tab. 2 Quantity of landslide geo-hazards in Yili valley Based on administrative units

(& W SLE R#E fwlr BTE BN my fh4Aa Tl S
O
1169 546 378 123 79 51 50 48 18 2462
(k)
i Lt 4748 2218 1535 5.00 321 207 2.03 1.95 0.73 100
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Fig. 4 Monthly average temperature, monthly precipitation and
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Fig. 2 Distribution of landslide and topographic elevation in
Yili valley
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Fig. 3 Quantity of different slope zones of landslide in
Yili valley
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Fig. 5 Sampling locations and quantity distribution of undis-

turbed loess samples in Yili valley
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Fig. 6 Natural water content of loess
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Fig. 8 Natural density of loess in Yili valley
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Tab.3 Liquid limit, plastic limit and plastic index of loess in Yili valley
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Fig. 9 Liquid limit and plastic index of loess in Yili valley
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Tab.4 Compression index and coefficient of collapsibility and permeability
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(cmls) 3.00E-07 2.00E-07 3.50E-07 6.50E-08 7.00E-08 4.50E-08 8.00E-08 8.00E-08
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Fig. 10 Compression index and coefficient of collapsibility and FERE P B RS e PG AL A L EE | PR
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Tab. 5 Direct shear strength of loess in Yili valley

B EuWE TR g s EExsd  HEE  fFrasid Wik
100 kPaEL BY 58 £ 120.26 1127 97.01 90.17 83.34 76.66 84.01 74.18
200 kPa B 895 & 191.26 156.37 145.39 141.34 132.79 132.48 139.24 125.87
400 kPaEL BV SR 266.41 261.75 250.52 248.46 238.3 236.26 247.14 227.65
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Tab. 6 Triaxial shear strength of loess in Yili Valley

Eikan ERd prd KR IR Je # 5 B RS KPR R WA
100 kPa Bl BY 58 [ 460.01  433.44 260.27 346.74 183.55 182.56 248.37 145.69
200 kPa B BY SR % 75485 536.55 535.8 491.97 373.97 318.38 435.88 262.63
400 kPa B BY 55 F 88565  884.47 798.93 763.85 715.8 675.42 728.85 649.93
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800
=i 11 o1 .
0 ! | | ] ]
WA DFFR SRE SRKELRBISEE SRR AR MR BAL FTE RE AHE RETRHRE W8S wS A
100 kPa E BY5# &% m 200 kPa E{DT3RJ% m 400 kPa H 5Y 58 & 100 kPa E{ 5§38 8 m 200 kPa B B3R m 400 kPa B 57784
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Fig. 11 Direct shear strength of loess in different Fig. 12 Triaxial shear strength of loess in different

regions of Yili valley regions of Yili valley
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Tab. 7 Cohesion and internal friction angle of loess in different regions of Yili Valley

16 b pieg! R0 g B 2= 5 WEE  EHwE HEE i WA
A5 R 71 C(kPa) 18.32 25.38 23.91 31.91 34.97 28.1 31.22
N EE 45 o (°) 34.14 29.65 27.02 23.02 19.08 27.32 28.37

31.22 kPa #5 % g
28.37° INFELE S
iz (m)

5977
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Fig. 13 Cohesive force and internal friction Angle of loess in

different regions of Yili valley
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