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Grid and Radius

1 Introduction

The purpose of this illustrative example is primarily to show how to utilize the grid and radius slip surface
option to obtain a circular critical slip surface. Other special features include:

e Multiple soil layers
e Piezometric line

e Viewing and contouring Factors of Safety

2 Configuration and setup

With the grid and radius option, the slip surface that develops within the slope is simply the arc of
circle. A circle can be described by defining the x,y coordinate of the centre point, as well as the
the radius. With the grid and radius slip surface option, you must define a grid of points which are
by SLOPE/W as potential centre points for the circular slip surface. You must also define arange
or tangential points. Figure 1 Geometry of example showing the grid and radius slip surface
option

shows the placement of the search grid and the radii lines for a multi-layered profile.
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Figure 1 Geometry of example showing the grid and radius slip surface option

By actually sketching a circle using one of the search grid points as a centre, and stretching the circle until
it becomes tangent with one of the radius lines, a visual expectation can be developed about whether the
grid and radius features have been appropriately defined. This step is not necessary to the solution of the
problem. It is simply a visual technique that can be used until placing the grid and radius features become
more familiar. Figure 2 shows a schematic representation of one of the slip surfaces that will be analyzed.
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When selecting an analysis method, it is generally recommended that you utilize one of the more rigorous
methods such as Morgenstern-Price, Spencer or the GLE method. These methods satisfy both force and
moment equilibrium while considering both interslice shear and normal forces; and the additional
computational time required is the same as it is for the non-rigorous methods (i.e., Bishop, Janbu and
Ordinary). In fact, the default analysis method in SLOPE/W is the Morgenstern-Price method, and the
Bishop, Janbu and Ordinary methods are included as a result of the computation process. It is possible,
however, to use the simple methods exclusively, which is useful if you know the solution will be
appropriate given the profile and conditions being modeled, or if you consistently want to use a less
rigorous method.
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Figure 2 Visualization of one potential slip surface

3 Factor of Safety and Critical Slip Surface

The factor of safety obtained using the Morgenstern—Price method is 1.205, and the critical slip surface is
as shown in Figure 3.

In CONTOUR, you are not limited to simply viewing the most critical factor of safety and the critical slip
surface. You can view the shape of all the slip surfaces analyzed for every search grid point, and view the
corresponding factor of safety values on the grid.

Another powerful analyzing feature is the ability to generate factor of safety contours on the search grid.
The contours provide a picture of the extent trial slip surfaces analyzed, but more importantly the
contours indicate that the minimum safety factor has been found. The ideal solution is when the minimum
falls inside a closed contour, as shown in Figure 4.
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Upper Silty Clay

Figure 3 Factor of safety and critical slip surface
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Figure 4 Factor of safety results and contours within the search grid
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Viewing slice information and conducting hand calculations to spot check results, such as the computed
pore-water pressure at the base of a slice, can also be very helpful in interpreting the results and ensuring
the model was set up the way you intended it to be.

4 Other options of Grid and Radius

SLOPE/W uses three corner points to define the centre grid, but you can collapse the three corner points
to be one single point to model a single centre of rotation. That is, all three points have the same X and Y
coordinates. Similarly, SLOPE/W uses four corner points to define the radius, but you can also collapse
the four points into two points or a single point. This flexibility can be useful, as it not only allows you to
reduce the total number of trial slip surfaces, it also allows you to look at slip surfaces passing through a
particular section or point. For example, if you want to study a case where all slip surfaces must exit at the
toe of a slope, you should model the four radius points with a single point.

Cases 2, 3 and 4 illustrate the same example, but modeled with different options in controlling the grid
and radius corner points.
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