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Study on Regionalization for Characteristic and Destruction
Rule of Slope in Loess Plateau

LI Ping, ZHANG Bo, LI Tong-lu
(School of Geological Engineering and Surveying, Chang’an University, Xi’an 710054, Shaanxi, China)

Abstract: In order to study the characteristics and destruction rules of natural slope in Loess
Plateau, according to the mountain and water systems or watershed of water system, geomorphic
unit and strata lithological condition, Loess Plateau was divided into eigth regions which were
Lintao-Yongjing Area, Tianshui-Tongwei Area, Lanzhou-Huining Area, Longdong Area,
Jingbian-Ansai Area, Xixian-Lishi Area, Ganquan-Jixian Area and Fenwei Area. According to
the four criteria identifying the critical slope in field, 510 natural critical loess slope sections in
the eigth regions were investigated, the relationship between slope height and width was
regressed with exponential model in each area, and stabilizing factor and failure probability of
slopes with the height of 20, 50, 100 m were calculated. The results showed that the
characteristics and destruction rules of slopes in Loess Plateau were different for each area,
especially the difference of slopes between southern and northern areas was significant. The
relationship between slope height and width in Lintao-Yongjing Area was linear, so that the slope

gradient was the same when slope height changed, and slope stability was controlled by internal
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frictional angle; the high slopes were steep and unstable, and low slopes were slow, and
dislocation landslide easily happened for the high slopes in Lanzhou-Huining Area and Jingbian-
Ansai Area; the high slopes were slow., and low slopes were steep in Tianshui-Tongwei Area,
Ganquan-Jixian Area and Fenwei Area, and the calculation result of stability showed that the high
and low slopes were stable, but the lowspeed and creep deformation landslide or highspeed and
long runout landslide easily happened for the high slope because of the characteristics of strata
structure and geomorphy; the slopes were stable in Longdong Area on the whole; because the
slopes were controlled by Q, stratum with high content of cosmid, high slopes were unstable in
Xixian-Lishi Area; the stability of loess slope with the height of about 50 m was sensitive to
cohesion and internal frictional angle, and was easy to fail.

Key words: slope; regionalization; critical state; exponential model; stabilizing factor; failure

probability; Loess Plateau
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Fig.1 Regionalization of Loess Plateau
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Characteristics of Each Regionalization of Loess Plateau
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Fig. 2 Definitions of Slope Height and Width
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Fig. 3 Relationships Between Slope Height and Width for Each Regionalization of Loess Plateau
2
Tab.2 Regression Equations and Calculation Results of Stability for Slope in Each Regionalization of Loess Plateau
(m) (m) /%
20 50 100 20 50 100
— 40 0.83 L=1.5452H 0018 1.24 1. 04 1. 00 11.8 42.4 51.3
— 109 0.95 L=0.190 2H 11043 1.13 0.97 0.98 26.6 59.9 56.3
— 54 0.93 L=0.039 0H 18136 1.01 1.04 1.28 49.0 37.6 1.2
63 0.93 L=0.176 6H 11190 1. 14 1. 00 1.05 17.2 51.4 32.6
44 0. 89 L=0.183 3H 1-%208 1.57 1.02 0.96 1.0 45.9 66.8
— 54 0. 95 L=0.141 2H %73 1.03 0.99 0. 95 40.7 53.2 67.7
— 76 0. 87 L=0.0354H 18235 1. 38 1. 07 1. 24 3.8 33.3 4.5
70 0. 83 L=0.043 2H 7841 1.33 1. 07 1.29 4.5 33.3 1.7
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Fig. 4 Slope Stratum Models and Parameters( Unit: m)
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