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Abstract: There have been many loess seismic landslides on the Loess Plateau of Northwest,
China,which have seriously affected the normal agriculture, life, and local economy of the local
residents due to their high frequency and the destruction that they cause.Disaster area analysis of
loess seismic landslides and the sliding distance could ascertain the endanger scope and put
forward suggestions for their prevention.To evaluate the influencing area of seismic landslides,a
forecasting method was presented for the sliding distance of the seismic landslides on the Loess
Plateau,by means of a fuzzy information model based on the data of 93 cases.Progress in the
research is shown as follows: first,combining former research and components,the loess seismic
landslides developed in the loess area are divided into four types: homogeneous loess landslides,
loess-bedrock interface landslides, loess-gravel-bedrock landslides, and loess-bedrock landslides.
Homogeneous loess landslides, which account for over 60% of the total seismic landslides,are a
main focus of this paper. Second, the Morgenstern-Price method is used for calculating the
stability of loess slopes.The relationship between different factors and the safe factor is discussed

in the paper and the factors such as seismic intensity, relative altitude, slope angle, unit weight,
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internal cohesion,and internal friction angle can influence the safe factor. Third, the impact analysis of

different factors on the sliding distance of loess seismic landslides is given. It can be seen that the

earthquake magnitude determines the scale of landslide disaster area,and the seismic intensity affects the

distribution of the landslides.Fourth,a fuzzy information model is used for the calculation of the sliding

distance.By comparing with other methods, results show that the accuracy of this method is better for

forecasting the disaster area.A fuzzy information matrix was established on the basis of 93 loess seismic

landslides caused by South Tianshui 8.0 earthquake in 1654, Tongwei 7.5 earthquake in 1718, Haiyuan
8.5 earthquake in 1920,and Gulang 8.0 earthquake in 1927.
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Table 1 Prediction method for sliding distance of landslide
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Table 2 Classification of seismic landslides in loess areas
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Table 3 Safety factor for samples under different

earthquake accelerations
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Fig.1 Distribution of landslides under different seismic

TR/ A

intensities

(2) 335 F7 X6F Hi 5% 5 B 19 5% il
BRI Y R AR — A EENTER R A
TR E M B AR bR — RN T AR R A
ST REME RN, BMAYUE T RBETE A, BAREES
R R BE R A T S A v L AR R T A R R
il 7 o b R U S AR R A A T 10°~257 (& 2)
25

L] {1 {w (1 =

<10  10~15 20~25 30~35 35~40 45~50
Y F)
B2 REAKATERTAKSHA

Fig.2 Distribution of landslides under different slope angles
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Fig.5 Sliding distance of loess landslide
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Table 4 Parameters for seismic loess landslides caused by Tongwei earthquake
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Table 5 Fuzzy information result matrix You

0.14 0.34 0.48 0.64 0.93 1.00 0.14 0.06
0.19 0.44 0.55 0.62 0.89 1.00 0.67 0.26
0.14 0.34 0.48 0.64 0.93 1.00 0.14 0.06
0.19 0.44 0.55 0.62 0.89 1.00 0.67 0.26
0.24 0.51 0.64 0.74 0.97 0.97 0.36 0.16
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Fig.6 Comparison of different prediction methods
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Table 6 Original information matrix X oy

0.00 0.00 0.00 21.57 0.61 0.01
0.00 21.67 3.80 45.89 20.33 5.75
0.61 6.72 9.02 53.48 1.55 1.49
7.12 4.67 7.99 11.25 6.13 0.21
0.00 13.99 6.92 17.28 8.48 6.71
6.50 6.33 1.49 11.63 7.82 1.49
0.00 0.00 2.96 11.64 13.68 0.00
0.00 0.00 0.06 4.72 1.49 0.00
6.50 0.00 0.00 8.06 0.21 0.00
0.21 0.00 0.00 0.61 0.00 0.00
1.49 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 6.50 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.21 0.00 0.00
0.00 0.00 0.00 1.49 0.00 0.00
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Table 7 Fuzzy information matrix R

0.00 0.00 0.00 0.40 0.03 0.01
0.00 1.00 0.42 0.86 1.00 0.86
0.09 0.31 1.00 1.00 0.08 0.22
1.00 0.22 0.89 0.21 0.30 0.03
0.00 0.65 0.77 0.32 0.42 1.00
0.91 0.29 0.17 0.22 0.38 0.22
0.00 0.00 0.33 0.22 0.67 0.00
0.00 0.00 0.01 0.09 0.07 0.00
0.91 0.00 0.00 0.15 0.01 0.00
0.03 0.00 0.00 0.01 0.00 0.00
0.21 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.72 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.01 0.00 0.00
0.00 0.00 0.00 0.03 0.00 0.00
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Table 8 Prediction of sliding distance of dangerous

slopes in Tianshui city
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QZ-4 134.56 M]J-5 46.78
QZ-5 87.41 M]-6 27.68
QZ-6 165.78 M]J-7 90.61
QZ-7 121.6 MJ-8 75.83
QZ-8 42.78 MJ-9 37.82
QZ-9 43.61 M]J-ST-1 29.12
QZ-10 155.7 M]J-ST-2 33.51
MJ-1 68.92 M]J-ST-3 23.12
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