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APPENDIX B – SAMPLE DESIGN PROBLEM 

 

The following is a sample design problem illustrating the design procedure described in 

Chapter 4.  The hypothetical design case involves construction of a 2400-mm-tall (8-ft-tall) 

rockery with level back slope and toe slopes.  A standard AASHTO vehicle surcharge is assumed 

to act behind the rockery.  In order to simplify the analysis for the example problem, a temporary 

concrete traffic barrier (K-rail) was used instead of a guardrail.  In addition, the following 

assumptions were made: 

• The project geotechnical investigation has determined the rockery will retain medium 

dense clayey sand with a friction angle (φ) of 33º and no long-term cohesion. 

• For short-term conditions, undrained cohesion will allow excavation of the rockery back 

cut at an inclination of 8V:1H. 

• Passive pressure will be neglected at the toe of the rockery. 

• Friction between the base rock and soil subgrade can be computed using the equation 

μ = tanφ.  Ultimate friction can be used because passive pressure is neglected.   

• FSOT = 2.0, FSSL = 1.5, and FSBC = 2.5.   

• Inter-rock sliding will be satisfied through the plans and specifications, which will 

require the outermost bearing point to be within 150 mm (6 in) of the rockery face.   

• The rockery face batter is 4V:1H.   

• The site is located in Seismic Performance Category (SPC) C with an Acceleration 

Coefficient (A) of 0.25.   

The design geometry and computation of the required base width and factors of safety follow:   
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Figure 81. Graphic. Assumed Geometry for Example Problem—2400 mm (8 ft) rockery 

retaining medium dense clayey sand and subjected to a vehicle surcharge.   

 

Assume B = 1.2 m for initial analyses.   
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Check seismic stability using the alternate approach by Richards and Elms: 

Recompute kh and KAE 
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Therefore, since FSseismic > 1.1, there is at least a 90% probability that the observed movement 

following a design earthquake with the estimated level of shaking will be less than 70 mm 
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(2.75 in).  Because the factor of safety is actually much greater than 1.1, the probability that the 

observed movement will not exceeded 70 mm (2.75 in) is likely greater than 95%.  

 






