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Figure 3. Stability numbers (safety factors) for constant slape of embankments and
embankment height. No slope design or redesign should be attempted using

this method alone.
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Figure 4. Stability numbers (safety factors) for broken back embankment configuration with

varying heights and slopes. No slope design or redesign should be attempted
using this method alone.



The nomograph (Figurg 5) is used in the same fashion as the preceding one. The stabilized
soil layer would have to have a minimum thickness of 18 inches. Economics would, of course,
play a major role in evaluating this option.

4) Constant slope configuration with stable subgrade

The fourth case involves the placement of a clay material as embankment over a stable subgrade
with a cohesive strength of 700 psf or more. This would represent a case in which the in situ
soil material would be stable and unaffected by available groundwater (not a very active clay).

Minimum embankment slopes for this situation can be obtained by the appropriate entry of
the nomograph (Figure 6) with embankment height, H, and desired stability number (safety
factor).

itional desi for different

For those cases where soil moisture movements can be controlled and soil cohesive strength is
estimated from either Figure 7 or 8, these four nomographs presented in Figures 3-6 can also be
used in establishing minimum embankment slopes. The correction for the effect of increased
cohesion would be handled by adjustments to desired stability number (safety factor), since an
increase in soil cohesive strength would yield higher stability numbers. Consequently, the
nomographs could be used in the present form by multiplying the desired stability number by
the ratio of 175 to the estimated cohesive strength.

For instance, a soil cohesive strength is estimated to be 280 psf and a desired stability num-
ber of 1.3 is established. An adjusted stability number of 0.81 (adjusted stability number equals
175 x 1.30 / 280, or 0.81) would then be used with an appropriate design nomograph to establish
a minimum slope or slopes.

H. RECOMMENDATIONS COMMON TO ALL SLOPES

Based on our work, the following suggestions are made for new construction or reconstruc-
tion of repaired slopes:

1) Do not use pilings to repair slopes that are constructed of high- or intermediate-risk soils.
They merely become conduits for moisture to enter the slope and actually increase the chances
of slope instability.

2) Extend the revetment of overpasses around the sides of the embankment (Figure 9).

3) Provide ample drainage to keep water off of the slope.

4) Vegetate the slope not with grass, but with pampas grass (Cortaderia selloana) if it is avail-
able (Figure 10). Unlike grass, pampas grass will not require mowing and thus will further sta-
bilize the slope.
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Stability numbers (safety factors) for broken back embankment configuration and

Figure 5.

stabilized soil layer at toe of slope; consideration of height, H, and slopes, S1 and
S2. No slope design or redesign should be attempted using this method alone.
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Figure 6. Stability numbers (safety factors) for embankment founded on stable subgrade.

No slope design or redesign should be attempted using this method alone.
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Figure 7. Soil cohesion estimates for high plasticity clays (CH) for varying density and
liquid limits. No slope design or redesign should be attempted using this method
alone.
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Soil cohesion estimates for low and medium plasticity clays (CL) for varying

moisture, density and plastic limits.

attempted using this method alone.
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No slope design or redesign should be




Figure 9. Wrap-around aprons on the revetments. This site has not failed and is located at the
interchange at Rayne in the I-10 study area. This design is recommended to reduce
the large number of header failures.
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Figure 10. Slope stabilization with exotic vegetation. At this locality S1 in Calcasieu Parish
in the I-10 study area, pampas grass has been successfully used to stabilize a
repaired slope.
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I. REDUCTION QF CUT:BANK SLOPE FAILURES

In the north-central and northwestern parts of Louisiana in the hill country on the Tertiary
bedrock, slope failures in cut-bank slopes are common. Most of these result from making road-
cuts into slopes that have a clay layer in it (Figure 11). These clay layers retard the passage of
water from above, and after heavy rainfall, become failure surfaces upon which the slopes slide
to failure. Over 90% of the slope failures in cutbanks in Louisiana occur where clay layers have
formed the failure surface.

It is important to recognize these clay layers in slopes that have been cut. They are noted by
gray or brown, fine-grained soil that usually is sticky. The soil is generally moist above the
layer. During and just after rainstorms, springs will come out of the slope above the clay layer.
These clay layers can be noted before incision of the roadcut by the presence of a moist area on
a slope.

If such clay layers are present, the slope angle above the clay layer must be greatly reduced.
It is recommended that the slope angle be less than 10 degrees ( less than 4:1). Drainage tile can
also be used to combat these failures when placed directly above the clay layer, but this method
is very costly and is not recommended.
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Figure 11. Potential landslide in cut-bank along a road.
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