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PROPOSED CONSTRUCTION

We understand that much of the site grading will occur along proposed roadways.  The site grading
will include unretained cut and fill slopes and areas where rockeries will be constructed in areas
of cut and fill.

Proposed site grading plans dated February 1, 2021 were provided by Gardner Engineering.  We
evaluated several cross sections of the proposed site grading as described below:

Profile A-A’ - located at approximate Station 1+25 (see Figure 1).  The profile consists of a
proposed rockery (fill condition) up to 8 feet tall with Skyline Drive above (see Figure 1a).  A
natural drainage extends near the toe of the rockery.  The ground surface below the rockery will
consist of a 3 horizontal to 1 vertical fill slope down to the natural grade and the toe of the
drainage slope. 

Profile B-B’ - located at approximate Station 3+25 (see Figure 1).  The profile consists of a
proposed rockery (cut condition) up to approximately 9 feet tall with Skyline Drive below (see
Figure 1b).  The ground surface above the proposed rockery slopes down and toward the top of
the proposed rockery at approximately 2.7 horizontal to 1 vertical and flatter.

Profile C-C’ - located at approximate Station 4+00 (see Figure 1).  The profile consists of a
proposed fill slope along the downhill side of Skyline Drive (see Figure 1c).  Up to approximately
4 feet of site grading fill is planned for the area.  The fill slope is planned to have a slope of
approximately 3 horizontal to 1 vertical.  The ground surface below the fill area slopes down and
away from Skyline Drive at approximately 3.8 horizontal to 1 vertical.  A rockery (cut condition)
is planned for the uphill side of Skyline Drive.  The rockery is planned to be up to 9½ feet tall.  The
ground surface above the proposed rockery slopes down and toward the top of the proposed
rockery at approximately 3½ horizontal to 1 vertical and flatter. 

Profile D-D’ - located at approximate Station 18+25 (see Figure 2).  This area is a natural drainage
that is planned to be filled for roadway and utility crossings.  A culvert is planned to be installed
along the bottom of the drainage.  The uphill side of the crossing will have a rockery approximately
8 feet tall with the pavement above (see Figure 2a).  The downhill side of the crossing will have
a rockery approximately 8 feet high.  The ground surface below the wall will consist of a
3 horizontal to 1 vertical fill slope down to the natural grade. 

Profile E-E’ - located along the west side of Morning Side Lane near the entrance to the
development (See Figure 3).  A rockery (cut condition) is planned for the uphill side of Morning Side
Lane (see Figure 3a).  The rockery is planned to be up to 8 feet tall.  The ground surface above the
proposed rockery slopes down and toward the top of the proposed rockery at approximately 5
horizontal to 1 vertical and flatter.  The ground surface below the rockery is relatively flat
pavement areas.
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SUBSURFACE CONDITIONS

Subsurface conditions along the west portion of Skyline Drive were investigated with Test Pits TP-
1 and TP-2.  The soil encountered consists of clay, sand and gravel.  Some fat clay was
encountered in Test Pit TP-2.We have assumed clay for Profiles A, B, C, and D and clayey sand
for Profile E. 

Based on information presented in the above referenced geotechnical reports and correspondence
and our experience in the area, we have assumed the following soil strength parameters for the
materials indicated:

Material Unit Weight,
pcf

Internal Friction Angle,
degrees

Cohesion,
psf

Natural Fat Clay 120 20 200

Natural Clayey Gravel 120 36 100

Natural Clayey/Silty Sand 120 34 50

On-Site Grading Fill 120 28 100

Imported Granular Fill 130 36 0

Rockery 140 40 1000

We should observe excavations at the time of construction to determine if soil conditions
encountered in excavations are similar to what is assumed.

SLOPE STABILITY

Slope stability analysis was performed for the proposed rockeries and cross sections described
above.  The analysis included static and seismic (pseudo static) conditions.  The peak ground
acceleration used represents a seismic event with a 2 percent probability of exceedance in a 50-
year time period.  The seismic coefficient used in the analysis was based on a percent of the peak
horizontal ground acceleration as indicated in the published literature for approximately 6 inches
of ground deformation.

Results of the slope stability analysis for each slope profile described above indicate the long-term
stability of each configuration will have safety factors greater than 1.5 and 1.0 under static and
seismic conditions, respectively.  Results of the analysis are included in the appendix.

ROCKERY RECOMMENDATIONS

Based on our observations at the site and the proposed construction, the following comments and
recommendations are given:
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1. Expected Performance
Rockeries are flexible and will experience movement over time as rocks move and
settle.  Long-term maintenance of the rockeries may be required.  Localized areas
may require adjustment over time to improve rock interlocking.  Erosion of soil or
other material may occur through joints in the rockeries. Material that erodes or
sloughs out of joints should be replaced.

The client and owner should understand and be willing to accept the expected 
performance of the rockeries.

2. Subgrade Preparation
Vegetation, topsoil, organic material, unsuitable fill and other deleterious material
should be removed from below the area of the proposed rockery prior to beginning
rockery construction.  The natural soil should be exposed below the proposed
rockeries. 

3. Fill Placement
The excavation for rockeries to be constructed in cut areas should be extended
approximately ½ foot beyond the back-of-rock line.  If excavation extends beyond
this, the void spaces should be filled with free-draining gravel containing less than
5 percent passing the No. 200 Sieve.

4. Geogrid Reinforcement
Geogrid reinforcement should be placed behind rockeries constructed in fill areas
such as Profiles A and D.  The reinforcement should consist of Miragrid 3XT or
equivalent.  The reinforcement should be placed every 2 feet of rockery height and
extend at least 6 feet behind the rockery.

5. Rock Placement
Rocks should be placed so that the average slope of the face of the rockeries is ½ 
horizontal to 1 vertical or flatter.

Rocks should be placed so they have rock to rock contact and good interlocking with
each other.  Rocks should be placed so that the space between rocks is minimized. 
Smaller rocks may be used to chink gaps between larger rocks provided they are not
used to provide structural support.  Care should be taken to avoid stacking rocks on
top of each other creating a vertical column. 

6. Rock Size and Embedment
Rocks used to construct the rockeries should be at least 3 feet in size.  Rocks used
in the lower portion should be at least 4 feet in size.  The rock size refers to the
dimension from the face of the rockery back into the slope.  Rocks should be angular
and have flat surfaces.  The base row of rocks should be embedded at least 1 foot.
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7. Rock Quality
Rocks should be durable and not have significant cracks or signs of weathering. 
Rocks should be angular in shape.

8. Drainage
Good surface drainage should be provided around the rockery to direct run off away
from the rockery face.  The face of the slopes above and below rockeries should be
protected from erosion by revegetation or other methods.

An approximately ½-foot width of free-draining gravel should be placed behind the
rocks in order to facilitate proper drainage.  A filter fabric should be placed between
the cut slope and free-draining gravel.  A perforated drain pipe should be placed at
the base and behind the rockery face.  The free-draining gravel should connect to the
drain pipe.  The drain pipe should be sloped to drain.  Topsoil, organics, unsuitable
fill and other deleterious material should be removed from below proposed fill areas
prior to placement of site grading fill.

FILL MATERIALS, PLACEMENT AND COMPACTION 

Fill placed below and within the reinforced portion behind the rockeries should consist of non-
expansive granular soil meeting the soil strength criteria used in the analysis and as described
above.  This would consist of non-expansive granular soil with less than 35 percent passing the
No. 200 Sieve and have a maximum particle size of 4 inches.  The on-site soils may be considered
for fill in other areas of the project.

Fill placed on slopes steeper than 5 horizontal to 1 vertical for construction of rockeries,
construction of Skyline Drive and the unretained fill slopes should be keyed or benched into the
existing slope.   A key or bench should be provided for every 2 feet of vertical rise.

Fill placed below roadways, in conjunction with rockery construction and site-grading fill, should
be placed in lifts, have a moisture content within 2 percent of optimum and compacted to at least
92 percent of the maximum dry density as determined by ASTM D 1557.  Fill placed for the project
should be frequently tested for compaction.

CONSTRUCTION OBSERVATIONS

AGEC can continue to provide consultation services during the design phase and contractor
selection if requested.  A preconstruction meeting should be held with the owner, design team,
geotechnical engineer and contractor to review the site grading, material sources and suitability,
construction methods and schedule for observations and testing.  An engineer from AGEC should
be involved during excavation and construction of the rockery to determine whether the rockery
construction follows the recommendations provided and determine if the design should be modified
based on soil conditions encountered during construction.  



LIMITATIONS

This letter has been prepared in accordance with generally accepted geotechnical engineering
practices in the area for the use of the client.  The information included in the letter is based on
our understanding of the proposed construction, subsurface conditions encountered during the
geotechnical study and our experience in the area.

If you have any questions or we can be of further service, please call.

Sincerely,

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC.

Christopher J. Beckman, P.E. 

Reviewed by DRH, P.E., P.G.

CJB/bw

Enclosures

cc: Wes Stewart, Gardner Engineering, EMAIL: wes@gecivil.com

2/3/2021

mailto:rblair@slco.org
mailto:wes@gecivil.com
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APPENDIX

STABILITY ANALYSIS

Project No. 1200541B






















































































