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RETAINING WALL FOUNDATION EXPLORATION 
Morgan Falls Road Improvements – Wall No. 10  

Fulton County 
P.I. No. 0010652 

 
1. Location/ 

Description 
The project is associated with construction of retaining wall number 10 close 
to the eastern boundary of Morgan Falls Park. The proposed retaining wall 
will either be constructed as a Mechanically Stabilized Earth (MSE) wall 
requiring excavation of material for construction of the wall, or soil nail wall 
as a top down construction system. The wall will be approximately 235 feet 
long and 14.5 feet maximum height. The project lies within the city limits of 
Sandy Springs in Fulton County, Georgia. 

  
2. Geology This project is geologically sited in the Factory Shoals Formation of the 

Georgia Piedmont Region.  
  
3. Subsurface 

Information 
Two (2) Standard Penetration Test SPT borings and two (2) offset straight 
auger borings were drilled on this project site.  The boring at Station 0+25 
encountered about 3 feet of fill, and the boring at Station 1+50 encountered 
about 13 feet of fill.  Residual soils were encountered below the fill soils in 
both of the borings.  Partially Weathered Rock (PWR) was encountered in 
the borings drilled at Station 0+25 and Station 1+50 at depths of 28 feet and 
29 feet, respectively.  There was also a lens of PWR at a depth from 24 feet 
to 26 feet in the boring drilled at Station 0+25.  The soils consisted generally 
of sand with varying amounts of silt, clay, mica, root hairs, and rock 
fragments.  There were thin layers of silt with varying amounts of sand and 
trace amounts of clay and mica in the boring. 
 
Auger refusal indicating presence of hard rock occurred in the boring drilled 
at Station 1+50 at the depth of 37 feet (Elev. 861.5 feet).  
 

 No groundwater was encountered in the borings at the time of drilling. 
 
Please refer to the attached boring logs for additional information. 

  
4. Proposed Wall The approximate stations and locations of the proposed retaining wall are 

presented in the following table. 
 

Wall 
Station to 

Station 
Location 

Type Approx. 
Max. Ht (ft)

10 0+00 to 2+34.83 CL 
MSE, Soil Nail, 
or GDOT PW-1 

14 
 

  
5. Soil Parameters for 

Retaining Wall   
The following soil design parameters are recommended for use for the 
proposed retaining walls: 
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MSE (Retained In-Situ Soils) or Soil Nail Wall:  
 

Depth of 0 to 15 
Cohesion C = 0 psf 
Soil Unit Weight  = 120 pcf 
Soil Angle of Internal Friction  = 30 
Coefficient of Sliding Friction (MSE) (includes 

FS=1.5)
 

Depth of below 15 feet
 
Cohesion Cpsf
Soil Unit Weight  = 125 pcf
Soil Angle of Internal Friction  = 32
Coefficient of Sliding Friction (MSE) (includes 

FS=1.5)
 

  
6. Recommendations  We recommend a maximum allowable soil bearing pressure of 3,000 

psf be used in design of the proposed MSE retaining wall. 
 

 The soil within the top 15 feet is considered as Type C.  Type C 
soils should be sloped with a maximum slope of 1.5(H): 1(V) for 
temporary condition during construction.  If the proposed wall will 
be an MSE retaining wall, the retained soils should be properly 
sloped during construction. 
 

 Internal Drainage through the wall should be included as part of the 
design and construction.   
 

 The final ground surface should be design to drain away from the 
face of the MSE wall. 
 

 Penetration of storm sewer pipes through the MSE or soil nail walls 
should be avoided at all possible. 

  
7. Groundwater Groundwater was not encountered at the time of drilling.  We do not 

anticipate that groundwater will be problematic for construction of the 
walls. 

  
8. Special Problems A. All temporary sloped should comply with applicable OSHA 

regulations. 
 

B. An existing underground storm drain culvert exists to the west of the 
proposed wall. 
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C. A paddle storage area is located very close to the construction limits of 
this project.  Vibrations from construction may cause some distress of 
the storage area.   

  
  

LIMITATIONS 
  
This report is for the exclusive use of the City of Sandy Springs, its agents, and the designers of the 
project described herein, and may only be applied to this specific project. Our conclusions and 
recommendations have been prepared using generally accepted standards of Geotechnical Engineering 
practice in the State of Georgia. No other warranty is expressed or implied. Our firm is not responsible 
for conclusions, opinions or recommendations of others. 
 
The scope of this evaluation was limited to an evaluation of the load-carrying capabilities and stability of 
the subsoils.  Oil, hazardous waste, radioactivity, irritants, pollutants, molds, or other dangerous 
substance and conditions were not the subject of this study.  Their presence and/or absence is not implied 
or suggested by this report, and should not be inferred. 
 
Our conclusions and recommendations are based upon design information furnished us, data obtained 
from the previously described exploration and testing program and our past experience. They do not 
reflect variations in subsurface conditions that may exist intermediate of our borings and in unexplored 
areas of the site. Should such variations become apparent during construction, it will be necessary to re-
evaluate our conclusions and recommendations based upon “on-site” observations of the conditions. 
 
If the design or location of the project is changed, the recommendations contained herein, must be 
considered invalid unless our firm reviews the changes and our recommendations are either verified or 
modified in writing.  
  
Prepared By Lonnie Rucker, E.I.T. 
  
Reviewed By Mehdi Moazzami, Ph.D., P.E. 
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FIELD EXPLORATION PROCEDURES 

 
SPT Borings 

 
Two (2) SPT borings, designated 0+25, 11’R and 1+50, 5’R, and two (2) offset auger 
borings, designated 0+28, 11’R and 1+53, 5’R, were drilled near the proposed walls.  The 
depths of borings ranged from 5 feet to 42 feet below the existing grades. The approximate 
locations of the borings are shown on the attached Boring Location Plan and Profile 
(Figure 1) provided in The Appendix of this report. 
 
Boring locations were established in the field by the Project Engineer using a measuring tape 
and hand held compass based on the existing site features and the location of the stakes at the 
bottom of the existing slope. The drilling and sampling were performed in general accordance 
with ASTM Standard D-1586. Soil samples obtained were observed by a Geotechnical 
Engineer and classified according to the visual manual procedures (ASTM D-2488-00). A 
narrative of field operations is also included in The Appendix. 



 
 

 

LABORATORY TESTING PROCEDURES 
 
Moisture Content and In-Situ Density 
 
The moisture content was determined for selected soil samples. A representative portion of 
each sample was weighed and then placed in an oven and dried at 110 degree Centigrade 
for at least 15 to 16 hours. After removal from the oven, the soil was again weighed. The 
weight of the moisture lost during drying thus was determined. From this data, the 
moisture content of the sample was then calculated as the weight of moisture divided by 
dry weight of the soil, expressed as a percentage. This test was conducted according to 
ASTM D 2216. Moisture content is a useful index of a soil’s compressibility. If the soil is 
to be used as fill, the moisture content may be compared to the range of water content for 
which proper compaction may be achieved. The moisture content results are indicated on 
the boring logs. 
 
In situ density is a useful index for classification. If the soil is to be used as fill, the in situ 
density can be used for earthwork estimations. The tests are performed on relatively 
undisturbed samples.  
 
Undisturbed Sampling 
 
Split-barrel samples and/or auger cuttings are suitable for visual examination and 
classification tests, but are not sufficiently intact for quantitative laboratory testing. 
Alternate sample methods are required. 
 
For quantitative laboratory testing, relatively undisturbed samples were obtained by 
pushing sections of three inch O.D., 16 gauge, steel or brass tubing (Shelby tube) into the 
soil at the desired sampling levels, as described in ASTM D 1587. Each tube, together with 
the encased soil, was carefully removed from the ground, made airtight, and transported to 
the laboratory. Locations and depths of undisturbed samples were recorded on each "Log 
of Boring". 
 
Grain Size (Sieve) Analysis with or without Hydrometer 
 
Grain Size Analysis tests were performed to determine the particle size distribution of 
selected samples tested. The grain size distribution of soils coarser than a number 200 
sieve was determined by passing the samples through a standard set of nested sieves. 
Materials finer than the number 200 sieve were suspended in water and the grain size 
distribution computed from the time rate of settlement of the different size particles. Air-
dried soil passed through a #200 sieve. 50 grams of that must soak in s/c agent for a 
minimum of 8 hours. Soil is then put in graduated cylinder with a hydrometer. Readings 
are taken at specified times. A graph is drawn from data. These tests were similar to those 
described by ASTM D 421 and D 422. The data obtained are summarized on the enclosed 
Summary of USCS Test Data. 
 
 



 
 

 

Liquid and Plastic Limits (Atterberg Limits) 
 
Liquid Limit and Plastic Limit tests aid in the classification of the soils and provide an 
indication of the soil behavior with moisture change. The Plasticity Index is calculated by 
subtracting the Plastic Limit (PL) from the Liquid Limit (LL). The Liquid Limit is the 
moisture content at which the soil will flow as a heavy viscous fluid and is the upper limit 
of the plastic range, as determined in accordance with ASTM D 4318. The Plastic Limit is 
the moisture content at which the soil begins to lose its plasticity, as determined in 
accordance with ASTM D 4318. The Liquidity Index is the ratio of the difference between 
the in-place moisture and the plastic limit to the Plasticity Limit. The data obtained are 
summarized on the enclosed Summary of USCS Test Data. 
 
Triaxial Shear 
 
The triaxial Shear test is performed in accordance with ASTM test method D4767. This 
method provides for the calculation of total and effective stresses and axial compression of 
test specimens, by measuring of axial load, axial deformation and pore water pressure.  
 
Testing is performed in a triaxial chamber.  Three cylindrical specimens with a 2:1 height 
to diameter ratio are prepared from the UD sample or are remolded based on proctor 
values.   For insufficient recovery, multistage triaxial shear on one specimen may be 
performed.  After preparation, the test specimens is encased in a rubber membrane and 
placed in the triaxial cell.  The specimens are then saturated by applying increasing back 
pressure to the specimen pore water, forcing the air into solution. The back pressure is 
increased simultaneously with the chamber pressure to assure a steady pressure 
differential, typically 2 psi.  To avoid undesirable prestressing, the pressures must be 
applied incrementally, with adequate time between increments to permit equalization of 
pore-water throughout the sample. The saturation of the sample is verified by measuring 
the B coefficient. 
 
Once a minimum of 95 % saturation is obtained, the desired confining pressure (effective 
stress) is applied and the sample is allowed to consolidate.  
 
Once the consolidation of the samples is completed, the triaxial chamber is placed in the 
axial loading device. Axial load is applied to the specimen using a rate of axial strain that 
will produce approximate equalization of pore pressure throughout the specimen at failure. 
This is calculated using the t50 of primary consolidation and an estimated % strain at 
failure.  The axial load is increased until the specimen fails in shear or of 15% strain is 
achieved. Pore pressures are measured for CU tests to help determine total and effective 
stresses during testing.  Strength and deformation properties are determined through the 
Mohr’s strength envelope.    
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http://ucblade10/sites/Geotechenv/10549/2013.3559.02/Geotechnical Documents/2013.3559.02-USCS.doc 

SUMMARY OF USCS TESTS 
 

Project No.: 2013.3559.02 Contract No.: P.I. No. 0010652 
Project 
Name: 

Morgan Falls Road Improvements – 
Wall No. 10 

County: Fulton 

 
 
Station 0+28 1+53 1+53  
Location 11’ Right 5’ Right 5’ Right  
Depth (feet) 3-5 3-5 13-15  
2-1/2” Sieve 100 100 100  
1-1/2” Sieve 100 100 100  
#10 Sieve 88.5 86.7 99.8  
#40 Sieve 79.4 65.5 79.8  
#60 Sieve 75.4 52.5 67.9  
#200 Sieve 55.8 36.8 39.3  
Liquid Lmt. (%) 49 41 NP  
Plast. Index (%) 12 13 NP  
Moisture (%) 23.8 21.2 23.5  
Organic NE NE NE  
 

CLASSIFICATION 
 
Unified Soil 
Classification 

ML SM SM  

 
TESTING DATES 

 
Date Sampled 01/04/2016 01/04/2016 01/04/2016  
Date Completed 01/13/2016 01/13/2016 01/13/2016  
Date Received 01/05/2016 01/05/2016 01/05/2016  
 
 

Remarks: ______________________________    Respectfully Submitted:  
 
 
 
 
 
 
NE=Not encountered 
NP=Non-plastic 
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Looking downstation from station 0+00, centerline - Wall 10 
 
 

Looking upstation from station 0+00, centerline - Wall 10 
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Looking downstation from station 2+10, centerline - Wall 10 
 
 

Looking upstation from station 2+10, centerline - Wall 10 
 
 
 








