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Fig. 3. Force analysis of one grid column. 

(1) The weight of one grid column is W; the direction is the Z-axis; and the weight 

acts at the centroid of the grid column. 

(2) The resultant horizontal seismic force is kW, where k is the “seismic 

coefficient”; the direction of kW is the sliding direction of the landslide; and the 

resultant horizontal force acts at the centroid of the grid column. 

(3) The external loads on the ground surface are represented by P; the direction of 

P is the Z-axis, and these external loads act at the centre of the top of the grid column. 



The external loads represent loads caused by objects on the surface of the landslide, 

such as buildings, trees, and so on. 

(4) The normal and shear stresses on the slip surface are represented by σ and τ, 

respectively. The normal stress is perpendicular to the slip surface, and the shear stress 

is in the sliding direction of the landslide. The normal and shear stresses act at the centre 

of the bottom of the grid column. 

(5) The pore water pressure on the slip surface is u. The direction of u is directed 

as σ. 

(6) The horizontal tangential forces on the vertical face at y=0 and vertical face at 

y=dy (dy represents the size of the grid column along Y-axes) are T and T+dT, 

respectively; the vertical tangential forces on the vertical face at y=0 and vertical face 

at y=dy are R and R+dR, respectively; the normal forces on the vertical face at y=0 and 

vertical face at y=dy are F and F+ dF, respectively; the horizontal tangential forces on 

the vertical face at x=0 and vertical face at x=dx are E and E+ dE, respectively; the 

vertical tangential forces on the vertical face at x=0 and vertical face at x=dx are V and 

V+ dV, respectively; and the normal forces on the vertical face at x=0 and vertical face 

at x=dx are H and H+ dH, respectively. For convenience, the resultant force between 

columns in the sliding direction of the landslide is defined as ΔD. 
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