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FIELD TESTING PROCEDURES 
 
SOIL TEST BORINGS 
 
All borings and sampling were conducted in accordance with ASTM D-1586-99 test method. 
Initially, the borings were advanced by either mechanically augering or wash boring through the 
overburden soils.  When necessary, a heavy drilling fluid is used below the water table to stabilize 
the sides and bottom of the borehole.  At regular intervals, soil samples were obtained with a 
standard 1.4-inch I.D., 2-inch O.D., split-barrel or split-spoon sampler.  The sampler was first seated 
6 inches to penetrate any loose cuttings and then driven an additional foot with blows of a 140-
pound hammer falling 30 inches.  The number of hammer blows required to drive the sampler the 
final foot is designated as the "Standard Penetration Resistance" or N-value.  The penetration 
resistance, when properly evaluated, can be correlated to consistency, relative density, strength and 
compressibility of the sampled soils. 
 
WATER LEVEL READINGS 
  
Water level readings are normally taken in conjunction with borings and are recorded on the Boring 
Logs following termination of drilling (designated by   ) and at a period of 24 hours following 
termination of drilling (designated by  ).  These readings indicate the approximate location of the 
hydrostatic water table at the time of our field exploration.  The groundwater table may be 
dependent upon the amount of precipitation at the site during a particular period of time.  
Fluctuations in the water table should also be expected with variations in surface run-off, 
evaporation, construction activity and other factors. 
 
Occasionally the boreholes sides will cave, preventing the water level readings from being obtained 
or trapping drilling water above the cave-in zone.  In these instances, the hole cave-in depth 
(designated by HC) is measured and recorded on the Boring Logs.  Water level readings taken during 
the field operations do not provide information on the long-term fluctuations of the water table. 
When this information is required, piezometers are installed to prevent the boreholes from caving. 
 



Shear Wave Velocity Profiles 
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Gaffney, South Carolina
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Shear Wave Velocity Profile SW-4
I-85 RBO Norfolk Southern RR

Gaffney, South Carolina
1261-10-391 
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Shear Wave Velocity Profile SW-3
I-85 RBO Norfolk Southern RR

Gaffney, South Carolina
1261-10-391 
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Shear Wave Velocity Profile SW-2
I-85 RBO Norfolk Southern RR

Gaffney, South Carolina
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Shear Wave Velocity Profile SW-1
I-85 RBO Norfolk Southern RR

Gaffney, South Carolina
1261-10-391 
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301 Zima Park Drive
Spartanburg, SC 29301

864.574.2360

Sample Sample USCS AASHTO SPT Natural Percent
ID Depth Symbol Symbol (N) Moisture Finer #200 LL PI MDD, γd OMC

(feet) (bpf) (%) (%) (%) (%) (pcf) (%)
B-1 6-7.5 ML A-7-5 4 30.1 69 45 14
B-1 10.5-12 MH A-7-5 5 30.8 74 54 18
B-1 18-19.5 MH A-7-5 6 26.4 62 51 16
B-1 28.5-30 ML A-4 16 23.7 61 35 7
B-1 38.5-40 SM A-4 21 11.4 40 24 7
B-2 6-7.5 ML A-7-5 8 27.8 75 44 13
B-2 13.5-15 ML A-7-5 11 35.2 70 44 12
B-2 23.5-25 ML A-6 7 26.7 63 39 13
B-2 33.5-35 ML A-7-5 24 26.7 60 43 11

Notes:
USCS = Unified Soil Classification System AASHTO = American Association of State Highways and Transportation Officials
SPT = Standard Penetration Test    bpf = blows per foot   B = Bulk Sample    UD = Undisturbed Sample
LL = Liquid Limit   PI = Plasticity Index   NP = Non-Plastic  
MDD = Maximum Dry Density   OMC = Optimum Moisture Content   pcf = pounds per cubic foot

Atterberg Limits Standard Proctor

SUMMARY OF LABORATORY TEST DATA
I-85 SBL Replacement Bridge Over Norfolk Southern Railroad

Cherokee County, South Carolina
S&ME Project No. 1261-10-391

Page 1 of 1



Particle-Size Analysis of Soils
AASHTO T 88  (without Hydrometer)

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

Test Date(s):
S&ME Project #:
Project Name:

 

 

 

Position

AASHTO T 265: Laboratory Determination of Moisture Content of Soils

QC Manager                       
Signature

Technical Responsibility: Brian Vaughan, P.E.

AASHTO T 88: Particle-Size Analysis of Soils

STV / Ralph Whitehead AssociatesClient Name:

10

Fine Sand

Sample Description:

30.1%

I-85 Replacement Bridge over Norfolk Southern RR 12/15 - 12/30/10

< 0.425 mm and > 0.075 mmAs Defined by AASHTO

1/7/11Report Date:

Client Address:
   

Silt & Clay9.0%

   

Fine Sand

Sample Date:

Coarse Sand
Silt 
Clay

Gravel
< 2.00 mm and > 0.425 mm

1261-10-391

Group Index Moisture Content

< 0.075 and > 0.002 mm
< 0.002 mm

14
69.0%

31 Plastic Index

Sample #:

References:

< 75 mm and > 2.00 mm

Location:
SANDY SILT (MH/A-7-5) - brown orange, trace roots

sample 3 N/A Elevation:

Liquid Limit 45 Plastic Limit
 

Maximum Particle Size 9.50 mm Gravel

 

 Coarse Sand
18.9%

 

4975 Lacross Road Suite 314, North Charleston, SC 29406

6-7.5'
Boring #:

Offset:
9/28/10368B-1

3.1%
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Particle-Size Analysis of Soils
AASHTO T 88  (without Hydrometer)

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

Test Date(s):
S&ME Project #:
Project Name:

 

 

 

Position

AASHTO T 265: Laboratory Determination of Moisture Content of Soils

QC Manager                       
Signature

Technical Responsibility: Brian Vaughan, P.E.

AASHTO T 88: Particle-Size Analysis of Soils

STV / Ralph Whitehead AssociatesClient Name:

15

Fine Sand

Sample Description:

30.8%

I-85 Replacement Bridge over Norfolk Southern RR 12/15 - 12/30/10

< 0.425 mm and > 0.075 mmAs Defined by AASHTO

1/7/11Report Date:

Client Address:
   

Silt & Clay6.9%

   

Fine Sand

Sample Date:

Coarse Sand
Silt 
Clay

Gravel
< 2.00 mm and > 0.425 mm

1261-10-391

Group Index Moisture Content

< 0.075 and > 0.002 mm
< 0.002 mm

18
73.9%

36 Plastic Index

Sample #:

References:

< 75 mm and > 2.00 mm

Location:
ELASTIC SILT WITH SAND (MH/A-7-5) - orange tan

sample 5 N/A Elevation:

Liquid Limit 54 Plastic Limit
 

Maximum Particle Size 4.75 mm Gravel

 

 Coarse Sand
17.2%

 

4975 Lacross Road Suite 314, North Charleston, SC 29406

10.5-12'
Boring #:

Offset:
9/28/10368B-1

1.9%

#4 #10 #20 #40 #60 #100 #200"3/8"1/2"3/4"1"1.5
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S&ME,INC.  301 Zima Park Drive  Spartanburg, SC  29301 B-1 (10.5-12') Grain.xls



16.8%
 

4975 Lacross Road Suite 314, North Charleston, SC 29406

18-19.5'
Boring #:

Offset:
9/28/10368B-1

6.3%

 

Maximum Particle Size 9.50 mm Gravel

 

 Coarse Sand

References:

< 75 mm and > 2.00 mm

Location:
SANDY ELASTIC SILT (MH/A-7-5) - tan orange brown, micaceous

sample 9 N/A Elevation:

Liquid Limit 51 Plastic Limit

1261-10-391

Group Index Moisture Content

< 0.075 and > 0.002 mm
< 0.002 mm

16
61.7%

35 Plastic Index

Sample #:
   

Fine Sand

Sample Date:

Coarse Sand
Silt 
Clay

Gravel
< 2.00 mm and > 0.425 mm

  

Silt & Clay15.3%

I-85 Replacement Bridge over Norfolk Southern RR 12/15 - 12/30/10

< 0.425 mm and > 0.075 mmAs Defined by AASHTO

1/7/11Report Date:

Client Address:
 

Technical Responsibility: Brian Vaughan, P.E.

AASHTO T 88: Particle-Size Analysis of Soils

STV / Ralph Whitehead AssociatesClient Name:

10

Fine Sand

Sample Description:

26.4%

Position

AASHTO T 265: Laboratory Determination of Moisture Content of Soils

QC Manager                       
Signature

 

 

 

Particle-Size Analysis of Soils
AASHTO T 88  (without Hydrometer)

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

Test Date(s):
S&ME Project #:
Project Name:
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Particle-Size Analysis of Soils
AASHTO T 88  (without Hydrometer)

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

Test Date(s):
S&ME Project #:
Project Name:

 

 

 

Position

AASHTO T 265: Laboratory Determination of Moisture Content of Soils

QC Manager                       
Signature

Technical Responsibility: Brian Vaughan, P.E.

AASHTO T 88: Particle-Size Analysis of Soils

STV / Ralph Whitehead AssociatesClient Name:

3

Fine Sand

Sample Description:

23.7%

I-85 Replacement Bridge over Norfolk Southern RR 12/15 - 12/30/10

< 0.425 mm and > 0.075 mmAs Defined by AASHTO

1/7/11Report Date:

Client Address:
   

Silt & Clay9.3%

   

Fine Sand

Sample Date:

Coarse Sand
Silt 
Clay

Gravel
< 2.00 mm and > 0.425 mm

1261-10-391

Group Index Moisture Content

< 0.075 and > 0.002 mm
< 0.002 mm

7
60.6%

28 Plastic Index

Sample #:

References:

< 75 mm and > 2.00 mm

Location:
SANDY SILT (ML/A-4) - tan orange brown, micaceous

sample 10 N/A Elevation:

Liquid Limit 35 Plastic Limit
 

Maximum Particle Size 9.50 mm Gravel

 

 Coarse Sand
24.3%

 

4975 Lacross Road Suite 314, North Charleston, SC 29406

28.5-30'
Boring #:

Offset:
9/28/10368B-1

5.8%

#4 #10 #20 #40 #60 #100 #200"3/8"1/2"3/4"1"1.5
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Particle-Size Analysis of Soils
AASHTO T 88  (without Hydrometer)

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

Test Date(s):
S&ME Project #:
Project Name:

 

 

 

Position

AASHTO T 265: Laboratory Determination of Moisture Content of Soils

QC Manager                       
Signature

Technical Responsibility: Brian Vaughan, P.E.

AASHTO T 88: Particle-Size Analysis of Soils

STV / Ralph Whitehead AssociatesClient Name:

0

Fine Sand

Sample Description:

11.4%

I-85 Replacement Bridge over Norfolk Southern RR 12/15 - 12/30/10

< 0.425 mm and > 0.075 mmAs Defined by AASHTO

1/7/11Report Date:

Client Address:
   

Silt & Clay19.3%

   

Fine Sand

Sample Date:

Coarse Sand
Silt 
Clay

Gravel
< 2.00 mm and > 0.425 mm

1261-10-391

Group Index Moisture Content

< 0.075 and > 0.002 mm
< 0.002 mm

7
39.9%

17 Plastic Index

Sample #:

References:

< 75 mm and > 2.00 mm

Location:
SILTY SAND (SM/A-4) - orange tan, fine to coarse

sample 13 N/A Elevation:

Liquid Limit 24 Plastic Limit
 

Maximum Particle Size 9.50 mm Gravel

 

 Coarse Sand
36.8%

 

4975 Lacross Road Suite 314, North Charleston, SC 29406

38.5-40'
Boring #:

Offset:
9/28/10368B-1

4.0%

#4 #10 #20 #40 #60 #100 #200"3/8"1/2"3/4"1"1.5
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S&ME,INC.  301 Zima Park Drive  Spartanburg, SC  29301 B-1 (38.5-40') Grain.xls



17.7%
 

4975 Lacross Road Suite 314, North Charleston, SC 29406

6-7.5'
Boring #:

Offset:
10/13/10368B-2

2.0%

 

Maximum Particle Size 4.75 mm Gravel

 

 Coarse Sand

References:

< 75 mm and > 2.00 mm

Location:
SILT WITH SAND (ML/A-7-5) - tan orange, with some clay & rock frags

sample 3 N/A Elevation:

Liquid Limit 44 Plastic Limit

1261-10-391

Group Index Moisture Content

< 0.075 and > 0.002 mm
< 0.002 mm

13
74.7%

31 Plastic Index

Sample #:
   

Fine Sand

Sample Date:

Coarse Sand
Silt 
Clay

Gravel
< 2.00 mm and > 0.425 mm

  

Silt & Clay5.7%

I-85 Replacement Bridge over Norfolk Southern RR 12/15 - 12/30/10

< 0.425 mm and > 0.075 mmAs Defined by AASHTO

1/7/11Report Date:

Client Address:
 

Technical Responsibility: Brian Vaughan, P.E.

AASHTO T 88: Particle-Size Analysis of Soils

STV / Ralph Whitehead AssociatesClient Name:

11

Fine Sand

Sample Description:

27.8%

Position

AASHTO T 265: Laboratory Determination of Moisture Content of Soils

QC Manager                       
Signature

 

 

 

Particle-Size Analysis of Soils
AASHTO T 88  (without Hydrometer)

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

Test Date(s):
S&ME Project #:
Project Name:

#4 #10 #20 #40 #60 #100 #200"3/8"1/2"3/4"1"1.5
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S&ME,INC.  301 Zima Park Drive  Spartanburg, SC  29301 B-2 (6-7.5') Grain.xls



17.7%
 

4975 Lacross Road Suite 314, North Charleston, SC 29406

6-7.5'
Boring #:

Offset:
10/13/10368B-2

2.0%

 

Maximum Particle Size 4.75 mm Gravel

 

 Coarse Sand

References:

< 75 mm and > 2.00 mm

Location:
SILT WITH SAND (ML/A-7-5) - tan orange, with some clay & rock frags

sample 3 N/A Elevation:

Liquid Limit 44 Plastic Limit

1261-10-391

Group Index Moisture Content

< 0.075 and > 0.002 mm
< 0.002 mm

13
74.7%

31 Plastic Index

Sample #:
   

Fine Sand

Sample Date:

Coarse Sand
Silt 
Clay

Gravel
< 2.00 mm and > 0.425 mm

  

Silt & Clay5.7%

I-85 Replacement Bridge over Norfolk Southern RR 12/15 - 12/30/10

< 0.425 mm and > 0.075 mmAs Defined by AASHTO

1/7/11Report Date:

Client Address:
 

Technical Responsibility: Brian Vaughan, P.E.

AASHTO T 88: Particle-Size Analysis of Soils

STV / Ralph Whitehead AssociatesClient Name:

11

Fine Sand

Sample Description:

27.8%

Position

AASHTO T 265: Laboratory Determination of Moisture Content of Soils

QC Manager                       
Signature

 

 

 

Particle-Size Analysis of Soils
AASHTO T 88  (without Hydrometer)

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

Test Date(s):
S&ME Project #:
Project Name:

#4 #10 #20 #40 #60 #100 #200"3/8"1/2"3/4"1"1.5
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21.8%
 

4975 Lacross Road Suite 314, North Charleston, SC 29406

13.5-15'
Boring #:

Offset:
10/13/10368B-2

1.8%

 

Maximum Particle Size 4.75 mm Gravel

 

 Coarse Sand

References:

< 75 mm and > 2.00 mm

Location:
SANDY SILT (ML/A-7-5) - tan brown orange

sample 6 N/A Elevation:

Liquid Limit 44 Plastic Limit

1261-10-391

Group Index Moisture Content

< 0.075 and > 0.002 mm
< 0.002 mm

12
70.0%

32 Plastic Index

Sample #:
   

Fine Sand

Sample Date:

Coarse Sand
Silt 
Clay

Gravel
< 2.00 mm and > 0.425 mm

  

Silt & Clay6.3%

I-85 Replacement Bridge over Norfolk Southern RR 12/15 - 12/30/10

< 0.425 mm and > 0.075 mmAs Defined by AASHTO

1/7/11Report Date:

Client Address:
 

Technical Responsibility: Brian Vaughan, P.E.

AASHTO T 88: Particle-Size Analysis of Soils

STV / Ralph Whitehead AssociatesClient Name:

9

Fine Sand

Sample Description:

35.2%

Position

AASHTO T 265: Laboratory Determination of Moisture Content of Soils

QC Manager                       
Signature

 

 

 

Particle-Size Analysis of Soils
AASHTO T 88  (without Hydrometer)

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

Test Date(s):
S&ME Project #:
Project Name:

#4 #10 #20 #40 #60 #100 #200"3/8"1/2"3/4"1"1.5

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.010.1110100
Particle Size (mm)

Pe
rc

en
t P

as
si

ng

S&ME,INC.  301 Zima Park Drive  Spartanburg, SC  29301 B-2 (13.5-15') Grain.xls



26.2%
 

4975 Lacross Road Suite 314, North Charleston, SC 29406

23.5-25'
Boring #:

Offset:
10/13/10368B-2

2.5%

 

Maximum Particle Size 4.75 mm Gravel

 

 Coarse Sand

References:

< 75 mm and > 2.00 mm

Location:
SANDY SILT (ML/A-6) - brown gray orange, trace organics

sample 9 N/A Elevation:

Liquid Limit 39 Plastic Limit

1261-10-391

Group Index Moisture Content

< 0.075 and > 0.002 mm
< 0.002 mm

13
63.1%

26 Plastic Index

Sample #:
   

Fine Sand

Sample Date:

Coarse Sand
Silt 
Clay

Gravel
< 2.00 mm and > 0.425 mm

  

Silt & Clay8.2%

I-85 Replacement Bridge over Norfolk Southern RR 12/15 - 12/30/10

< 0.425 mm and > 0.075 mmAs Defined by AASHTO

1/7/11Report Date:

Client Address:
 

Technical Responsibility: Brian Vaughan, P.E.

AASHTO T 88: Particle-Size Analysis of Soils

STV / Ralph Whitehead AssociatesClient Name:

7

Fine Sand

Sample Description:

26.7%

Position

AASHTO T 265: Laboratory Determination of Moisture Content of Soils

QC Manager                       
Signature

 

 

 

Particle-Size Analysis of Soils
AASHTO T 88  (without Hydrometer)

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

Test Date(s):
S&ME Project #:
Project Name:

#4 #10 #20 #40 #60 #100 #200"3/8"1/2"3/4"1"1.5
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S&ME,INC.  301 Zima Park Drive  Spartanburg, SC  29301 B-2 (23.5-25') Grain.xls



32.3%
 

4975 Lacross Road Suite 314, North Charleston, SC 29406

33.5-35'
Boring #:

Offset:
10/13/10368B-2

1.8%

 

Maximum Particle Size 4.75 mm Gravel

 

 Coarse Sand

References:

< 75 mm and > 2.00 mm

Location:
SANDY SILT (ML/A-7-5) - purple brown tan, trace mica

sample 11 N/A Elevation:

Liquid Limit 43 Plastic Limit

1261-10-391

Group Index Moisture Content

< 0.075 and > 0.002 mm
< 0.002 mm

11
59.7%

32 Plastic Index

Sample #:
   

Fine Sand

Sample Date:

Coarse Sand
Silt 
Clay

Gravel
< 2.00 mm and > 0.425 mm

  

Silt & Clay6.2%

I-85 Replacement Bridge over Norfolk Southern RR 12/15 - 12/30/10

< 0.425 mm and > 0.075 mmAs Defined by AASHTO

1/7/11Report Date:

Client Address:
 

Technical Responsibility: Brian Vaughan, P.E.

AASHTO T 88: Particle- Size Analysis of Soils

STV / Ralph Whitehead AssociatesClient Name:

6

Fine Sand

Sample Description:

26.7%

Position

AASHTO T 265: Laboratory Determination of Moisture Content of Soils

QC Manager                       
Signature

 

 

 

Particle-Size Analysis of Soils
AASHTO T 88  (without Hydrometer)

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

Test Date(s):
S&ME Project #:
Project Name:

#4 #10 #20 #40 #60 #100 #200"3/8"1/2"3/4"1"1.5
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