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VIRGINIA DEPARTMENT OF TRANSPORTATION 
INTRA-DEPARTMENTAL MEMORANDUM 

 
 

September 17, 2007 
 
 

MEMORANDUM TO:  Mr. C. L. Winstead               McIntire Road Extended 
                    U000-104-V02, PE101 
ATTENTION:  Mr. S. L. Hite                 U000-104-102, C501 
                             UPC 2529 
FROM:  Roger C. Riner                  City of Charlottesville 
 
SUBJECT:  Supplemental Subsurface Investigation – Retaining Wall & Embankment Foundation 
      Right of Stations 29+00 to 33+00, McIntire Road Construction BL       
 
 
In response to concerns raised by the design consultants (Wilbur Smith Associates) about the global stability of 
the proposed embankment and its foundation at the location of the required retaining wall, additional field 
exploration and laboratory testing has been performed to supplement the findings and recommendations 
contained in our 11-3, 2003 foundation report for the retaining wall. [Please note that in 2003 the project’s design 
was in metric units, but has now been re-engineered in conventional English units.]  A copy of the 2003 report 
that has been translated into English units of measure is attached for your convenience. 
 
The area of exploration is in the flood plain of Schenks Branch and covers an area extending beyond the actual 
retaining wall limits. 
 
The supplemental investigation entailed the performing of nine borings, numbered 1A thru 9A.  Boring 1A was 
an auger probe boring made in the cut area adjacent to the embankment area to secure bulk samples to represent 
the fill material the proposed embankment will be constructed from.  The remaining borings were standard 
penetration test borings made to further characterize the subsurface conditions of the site.  In two of these 
borings, undisturbed sampling was performed to secure samples for laboratory shear and consolidation testing.  
The logs for these borings are attached, along with the original four borings made in 2003 which have been 
converted to show English units of measure. A portion of the plan sheet is attached, showing the locations of all 
13 borings. 
 
The supplemental borings indicate the site (to the depth explored) can be generally characterized by three strata, 
first a 4.5 to 14.5 foot thick  surface stratum of alluvium, then a 0 to 6 foot thick stratum of residual soil and 
finally weathered bedrock.  The alluvium includes varying thicknesses of Silt, Lean Clay, silty Sand, Sand with 
silt and Sand. No distinct continuous stratification is evident in the alluvium.  Standard Penetration Test “N” 
values range from 0 to 7 in the alluvial stratum.  The residual soil stratum is primarily comprised of silty Sands 
and Sands with variable rock fragment contents.  There is no clear demarcation between the alluvial and residual 
strata.  “N” values in the residual stratum vary between 4 and 33.  The weathered rock is texturally similar to the 
residual soil stratum, but is distinguished by “N” values between 46 per foot and 50 for 1 inch of penetration.  
The weathered rock is identified as a Feldspathic METASANDSTONE and is encountered at a depth of 10.5 to 
15.5 feet below the existing ground surface. 
 
Stabilized ground water measurements in the borings show a relatively consistent ground water table between 
elevations 353.5 and 354.4, which is nearly the same as noted in the 2003 investigation. 
 
As noted previously, undisturbed sampling was performed in two borings (4A & 6A).  Four Shelby tube 
samplers were pushed, but two were significantly damaged upon extraction from the borings and their samples 
were considered unsuitable for laboratory testing.  Consequently, only two samples were submitted to the Central 
Office laboratory for testing.  These two samples were visually described in the laboratory as an orange-yellow-
brown Silt with a trace of sand and a gray Clay with a trace of silt.  However, subsequent classification tests 
identify both samples as Silts [A-5(9) and A-4(0) in the AASHTO classification system or ML in the Unified 



classification system].  These samples were subjected to CD Direct Shear and Consolidation testing.  The Direct 
Shear tests produced peak angles of internal friction of 28.50 and 39.10 with cohesion values of 1.1psi and 
1.9 psi, respectively for the two soil samples.  The complete shear test results as well as the results of the 
consolidation tests are attached. 
 
The two bulk soil samples obtained from boring 1A were visually described as a tan Silt with a trace of sand and 
a tan Silt, with fine to coarse sand & a trace of weathered rock fragments.  The laboratory classified both samples 
as A-5 or ML soils.  These samples were laboratory compacted and subjected to CD Direct Shear Testing only.  
The shear testing produced peak angles of internal friction of 20.10 and 370 with cohesion values of 5.9 psi and 
2.3 psi, respectively.  The reports for these tests are also included in the attachments. 
 
Recommendations \ Request for Assistance: 
 
While this office is not equipped with the software to run slope stability analyses, the shear tests generally 
produced results near to the assumed values recommended in our 2003 report and which were subsequently used 
by Wilbur Smith Associates in their analyses.  Thus, we expect that further stability analyses will confirm the 
unsatisfactory factors of safety for global stability produced by Wilbur Smith Associates.  For verification, we 
are requesting your office perform stability analyses at the retaining wall location (sta. 30+50) and at sta. 33+00.  
For such analyses, we suggest that the alluvial and residual strata be considered as one stratum and the proposed 
fill as two strata; and that multiple analysis runs be made using the individual shear strength properties from the 
two undisturbed samples separately with the proposed fill being characterized by two equal depth strata with the 
top stratum being assigned the lower angle of internal friction from the two laboratory compacted tests. 
 
Since we expect confirmation that this floodplain site will result in unstable slope conditions, we are also asking 
for your assistance in developing a geotechnical solution to carry the proposed embankment across the 
floodplain.  From our previous telephone conversations about this situation, we are anticipating a pile supported 
embankment or stone column installation as being the most viable solution.  If such is recommended, then we 
will need the full design details with drawings and special provisions that can be incorporated into the project 
plans. 
  
 
 
 
 
 
 
       Roger C. Riner 
       Assistant District Materials Engineer 
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PAGE 1 OF 1BM: Unknown - Elevations supplied by VDOT survey party.
RIG TYPE: CME 550X.
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BM: Unknown - Elevations supplied by VDOT survey party.
RIG TYPE: CME 550X.
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Dark yellow-brown ROCK FRAGMENTS with silty sand, very
dense, moist (GP) (Weathered Feldspathic METASANDSTONE
bedrock of the Charlottesville Formation)  GP
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4.5 / 363.9
Dark yellow-brown silty SAND, contains rock fragments, medium
dense, moist (SM) (Weathered Feldspathic METASANDSTONE
bedrock of the Charlottesville Formation)  SM
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BM: Unknown - Elevations supplied by VDOT survey party.
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BM: Unknown - Elevations supplied by VDOT survey party.
RIG TYPE: CME 550X.
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Brown SILT with sand, contains mica, very hard, moist (ML)
(Weathered Feldspathic METASANDSTONE bedrock of the
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Dark yellow-brown fine to coarse SAND with silt, trace of clay,
contains rock fragments and mica, hard, moist (SW) (Weathered
Feldspathic METASANDSTONE bedrock of the Charlottesville
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Note: No consistency due to pushing of Shelby Tube  CL
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mica, very loose, moist (SC)  SC
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BM: Unknown - Elevations supplied by VDOT survey party.
RIG TYPE: CME 550X.
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mica, wet (CL)
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19.0 / 343.6
Bottom of Hole
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BM: Unknown - Elevations supplied by VDOT survey party.
RIG TYPE: CME 550X.
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Bottom of Hole
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Brown ROCK FRAGMENTS (GW) (Weathered Feldspathic
METASANDSTONE bedrock of the Charlottesville Formation)
GW
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7.0 / 354.7
Very dark gray-brown lean CLAY, trace of sand, contains mica,
soft, wet (CL) (Alluvium)  CL

0.0 / 361.7
Dark yellow-brown silty SAND, contains roots and mica, loose,
moist (SM) (Alluvium)  SM
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Bottom of Hole
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14.5 / 347.0
Dark yellow-brown SILT with SAND, contains mica, hard, moist
(ML) (Weathered Feldspathic METASANDSTONE bedrock of the
Charlottesville Formation)  ML
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9.5 / 352.0
Brown and gray fine to medium SAND with silt, contains mica,
very loose, wet  (SP) (Alluvium)  SP

7.0 / 354.5
Very dark gray-brown lean CLAY with silt, contains black wood
chips and mica, very soft, moist (CL) (Alluvium)  CL

0.0 / 361.5
Dark yellow-brown SILT with sand, trace of clay, contains roots,
twigs and mica, soft, moist (ML) (Alluvium)  ML
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