[3]
Relevant analyses

The MSE wall had a maximum height of 12m and a length of 80m. On top of the MSE wall, a 2m-high embankment was constructed as a foundation for the rural road. Figure 1 shows the cross-section of the wall at its maximum height. The wall is built with a gabion face, at an inward angle of 5( from the vertical. Polymer geogrid is placed horizontally at each reinforcement layer. In addition, the wire mesh used for the 1-m wide gabions was extended beyond the top face of each gabion for another 3m, thus offering a secondary reinforcement.
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Figure 1. Cross section of reinforced wall and embankment considered in stability 

calculations.
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The design of an MSE wall includes two types of calculations: sizing for (1) external stability and (2) internal stability. The general procedure is described by Koerner (1998), among others. 

Sizing for external stability included four calculations for potential failure mechanisms, which are: 

(  Sliding on the base of the wall, 

(  Overturning of the wall, 

(  Bearing capacity failure, and 

(  Overall – Deep seated stability (rotational slip-surface or slip along a plane of weakness). 

There is also a fifth calculation, checking for maximum differential settlement of the MSE wall, which was not relevant in this project since the foundation material is rock. In the aforementioned calculations, the MSE wall is considered as a solid block (including the facing, the reinforcements and the backfill soil in between the reinforcements). These calculations were performed for static stability and also for seismic stability using the Mononobe – Okabe method (Kramer, 1996), as specified by the Greek Seismic Code. The calculations of external stability are performed for an anticipated reinforcement length Lo=6.5m, which determines the width of the wall. These calculations may indicate that a longer reinforcement is needed, if the factors of safety are not adequate or if the eccentricity of the load perpendicular to the base (as determined from the bearing capacity analysis) is bigger than Lo/6 (Mitchell & Villet, 1987; Koerner, 1998). The adequacy of the anticipated length will finally be determined by the calculations for internal stability (pullout failure).

Internal failure of an MSE wall can occur in two ways:

(  Failure by elongation or breakage of the reinforcements, due to large tensile forces in the inclusions and 

(  Pullout failure, when the tensile forces in the reinforcements become larger than the pullout resistance of the reinforcements. 

Calculations are again performed both for static and seismic stability. The calculations for internal stability are performed in order to establish the specific reinforcement product and the appropriate reinforcement length and spacing (which should also be compatible with the spacing of the facing).
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Figure 1. Cross section of reinforced wall and embankment considered in stability calculations.
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