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 Facilities | Environmental | Geotechnical | Materials Exhibit A-7

SOIL DESCRIPTION TERMS

Relative Density/Consistency Terms
Relative Density1 Consistency2

Unconfined SPT Blow
Descriptive  Relative SPT Blow Descriptive   Compression Count
Term Density Count Term Strength (qu) (tsf)

Very Loose 0 to 15% 4 and less Very Soft 0.25 and less 2 and less
Loose 16 to 35% 5 to 10 Soft 0.26 to 0.50 3 to 4
Medium Dense  36 to 65% 11 to 30 Firm 0.51 to 1.00 5 to 8
Dense 66 to 85% 31 to 50 Stiff 1.01 to 2.00 9 to 15
Very Dense  86 to 100%  51 and more  Very Stiff 2.01 to 4.00 16 to 30

Hard 4.01 and more 31 and more

Moisture Condition
Descriptive Term   Criteria
Dry Absence of moisture, dusty, dry to the touch
Moist Damp but no visible water
Wet Visible free water, usually in coarse-grained soils below the water table

Color
Describe the sample color while sample is still moist.

Angularity1

Descriptive Term Criteria
Angular Particles have sharp edges and relatively plane sides with unpolished surfaces.
Subangular Particles are similar to angular description but have rounded edges.
Subrounded Particles have nearly plane sides but have well-rounded corners and edges.
Rounded Particles have smoothly curved sides and no edges.

HCl Reaction3

Descriptive Term Criteria
None Reactive No visible reaction
Weakly Reactive Some reaction, with bubbles forming slowly
Strongly Reactive Violent reaction, with bubbles forming immediately

Cementation3

Descriptive Term Criteria
Weakly Cemented   Crumbles or breaks with handling or little finger pressure  Moderately
Cemented Crumbles or breaks with considerable finger pressure
Strongly Cemented   Will not crumble or break with finger pressure

Particle-Size Range1

Gravel Diameter, mm Sieve Size Sand Diameter, mm       Sieve Size
Fine    4.76 to 19.1 #4 to ¾ inch Fine 0.074 to 0.42        #200 to #40
Coarse 19.1 to 76.2 ¾ inch to 3 inch Medium 0.42 to 2.00          #40 to #10

Coarse 4.00 to 4.76          #10 to #4
Primary Soil Type1, 2

The primary soil type will be shown in all capital letters.

USCS Soil Designation
Indicate USCS soil designation as defined in ASTM D-2487 and D-2488

AASHTO Soil Designation
Indicate AASHTO soil designation as defined in AASHTO M-145 and ASTM D-3282

1Applies to coarse-grained soils (major portion retained on No. 200 sieve)
2Applies to fine-grained soils (major portion passing No. 200 sieve)
3Use as required



 Facilities | Environmental | Geotechnical | Materials Exhibit A-7

DESCRIPTION OF ROCK PROPERTIES

WEATHERING
Fresh Rock fresh, crystals bright, few joints may show slight staining. Rock rings under hammer if

crystalline.
Very slight Rock generally fresh, joints stained, some joints may show thin clay coatings, crystals in broken

face show bright. Rock rings under hammer if crystalline.
Slight Rock generally fresh, joints stained, and discoloration extends into rock up to 1 in. Joints may

contain clay. In granitoid rocks some occasional feldspar crystals are dull and discolored.
Crystalline rocks ring under hammer.

Moderate Significant portions of rock show discoloration and weathering effects. In granitoid rocks, most
feldspars  are dull and discolored; some show clayey.  Rock has dull sound under hammer and
shows significant loss of strength as compared with fresh rock.

Moderately Severe  All rock except quartz discolored or stained. In granitoid rocks, all feldspars dull and discolored and
majority show kaolinization.  Rock shows severe loss of strength and can be excavated with
geologist’s pick.

Severe All rock except quartz discolored or stained. Rock “fabric” clear and evident, but reduced in
strength to strong soil. In granitoid rocks, all feldspars kaolinized to some extent.  Some fragments
of strong rock usually left.

Very severe All rock except quartz discolored or stained. Rock “fabric” discernible, but mass effectively reduced
to “soil” with only fragments of strong rock remaining.

Complete Rock reduced to ”soil”. Rock “fabric” not discernible or discernible only in small, scattered locations.
Quartz may be present as dikes or stringers.

HARDNESS (for engineering description of rock – not to be confused with Moh’s scale for minerals)
Very hard Cannot be scratched with knife or sharp pick. Breaking of hand specimens requires several hard

blows of geologist’s pick.
Hard Can be scratched with knife or pick only with difficulty. Hard blow of hammer required to detach

hand specimen.
Moderately hard  Can be scratched with knife or pick. Gouges or grooves to ¼ in. deep can be excavated by hard

blow of point of a geologist’s pick. Hand specimens can be detached by moderate blow.
Medium Can be grooved or gouged 1/16 in. deep by firm pressure on knife or pick point. Can be excavated

in small chips to pieces about 1-in. maximum size by hard blows of the point of a geologist’s pick.
Soft Can be gouged or grooved readily with knife or pick point. Can be excavated in chips to pieces

several inches in size by moderate blows of a pick point.  Small thin pieces can be broken by finger
pressure.

Very soft Can be carved with knife. Can be excavated readily with point of pick. Pieces 1-in. or more in
thickness can be broken with finger pressure.  Can be scratched readily by fingernail.

Joint, Bedding, and Foliation Spacing in Rocka

Spacing Joints Bedding/Foliation
Less than 2 in. Very close Very thin

2 in. – 1 ft. Close Thin
1 ft. – 3 ft. Moderately close Medium
3 ft. – 10 ft. Wide Thick

More than 10 ft. Very wide Very thick
aSpacing refers to the distance normal to the planes, of the described feature, which are parallel to each other or nearly so.

Rock Quality Designation (RQD)a Joint Openness Descriptors
RQD, as a percentage Diagnostic Description Openness Descriptor

Exceeding 90 Excellent No Visible Separation Tight
90 – 75 Good Less than 1/32 in. Slightly open
75 – 50 Fair 1/32 to 3/8 in. Moderately open
50 – 25 Poor 1/8 to 3/8 in. Open

Less than 25 Very poor 3/8 in. to 0.1 ft. Moderately wide
aRQD (given as a percentage) = length of core in pieces 4 in. and longer/length of run. Greater than 0.1 ft. Wide

References: American Society of Civil Engineers. Manuals and Reports on Engineering Practice - No. 56. Subsurface Investigation for Design and Construction of Foundations
of Buildings. New York: American Society of Civil Engineers, 1976.  U.S. Department of the Interior, Bureau of Reclamation, Engineering Geology Field Manual.



SOIL AND ROCK SYMBOLS

MEM

KJZ

SG

 DJC

8623P180

72 Pointe Circle        Greenville, SC 29615

  Jul 2023 PH. (864) 292-2901 FAX. (864) 292-6361

N.T.S.

Soil Rock Log

Abbreviations

N.E. = Not Encountered

N.M. = Not Measured
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Exhibit A-10: GROUT LOG OF TEST HOLES FOR GEOTECHNICAL ON-CALL

Project Name: S-37-51 (Snow Creek Road) Bridge Replacement over Snow Creek
Project ID: P041166 Test Hole No.: S-37-51-1
Consultant Firm: Terracon Consultants, Inc. Station: 111+93
Grouted By: Burnette Date  12/15/23 Offset: 4L
Notes: Mix design: 1 pound cement mix, 1 pound

bentonite, 6 pounds water

Grout Curve
0

15

30

Depth
(ft) 45

60

75

90 1 2 3 4 5 6

Grout Volume Placed (ft3)

Number of Bags On-Site 20 ea.
Depth of Test Hole Grouted 63 ft.
Diameter of Test Hole 0.33 ft.
Area of Test Hole 0.09 ft2

Volume of Test Hole 5.4 ft3

Volume of Casing (If applicable) 1.3 ft3

Theoretical Volume of Test Hole 4.1 ft3

Number of Bags Used 6.5 ea.
Volume Placed 4.1 ft3



Exhibit A-10: GROUT LOG OF TEST HOLES FOR GEOTECHNICAL ON-CALL

Project Name: S-37-51 (Snow Creek Road) Bridge Replacement over Snow Creek
Project ID: P041166 Test Hole No.: S-37-51-2
Consultant Firm: Terracon Consultants, Inc. Station: 110+77
Grouted By: Burnette Date 12/15/2023 Offset: 4.6L
Notes: Mix design: 1 pound cement mix, 1 pound

bentonite, 6 pounds water

Grout Curve
0

4

8

Depth
(ft) 12

16

20

24 1 2 3 4 5 6

Grout Volume Placed (ft3)

Number of Bags On-Site 20 ea.
Depth of Test Hole Grouted 20 ft.
Diameter of Test Hole 0.33 ft.
Area of Test Hole 0.09 ft2

Volume of Test Hole 1.74 ft3

Volume of Casing (If applicable) - ft3

Theoretical Volume of Test Hole 1.74 ft3

Number of Bags Used 2.5 ea.
Volume Placed 2 ft3



Exhibit A-10: GROUT LOG OF TEST HOLES FOR GEOTECHNICAL ON-CALL

Project Name: S-37-51 (Snow Creek Road) Bridge Replacement over Snow Creek S-37-51-1
Project ID: P041166 Test Hole No.: Bulk
Consultant Firm: Terracon Consultants, Inc. Station: 111+99
Grouted By: Burnette Date 12/15/2023 Offset: 4L
Notes: Mix design: 1 pound cement mix, 1 pound

bentonite, 6 pounds water

Grout Curve
0

2

4

Depth
(ft) 6

8

10

12 1 2 3 4 5 6

Grout Volume Placed (ft3)

Number of Bags On-Site 20 ea.
Depth of Test Hole Grouted 5 ft.
Diameter of Test Hole 0.5 ft.
Area of Test Hole 0.20 ft2

Volume of Test Hole 1.0 ft3

Volume of Casing (If applicable) - ft3

Theoretical Volume of Test Hole 1.0 ft3

Number of Bags Used 2 ea.
Volume Placed 1.0 ft3



Exhibit A-10: GROUT LOG OF TEST HOLES FOR GEOTECHNICAL ON-CALL

Project Name: S-37-51 (Snow Creek Road) Bridge Replacement over Snow Creek S-37-51-2
Project ID: P041166 Test Hole No.: Bulk
Consultant Firm: Terracon Consultants, Inc. Station: 110+72
Grouted By: Burnette Date 12/15/2023 Offset: 5L
Notes: Mix design: 1 pound cement mix, 1 pound

bentonite, 6 pounds water

Grout Curve

0

2

4

Depth
(ft) 6

8

10

12 1 2 3 4 5 6

Grout Volume Placed (ft3)

Number of Bags On-Site 20 ea.
Depth of Test Hole Grouted 5 ft.
Diameter of Test Hole 0.5 ft.
Area of Test Hole 0.20 ft2

Volume of Test Hole 1.0 ft3

Volume of Casing (If applicable) - ft3

Theoretical Volume of Test Hole 1.0 ft3

Number of Bags Used 2 ea.
Volume Placed 1.0 ft3



1

10,136 psi

16,210 psi



2

13,408 psi

11,560 psi



Est. In-Situ Unit Wt

(pcf)

3 836 536 3 0.00560 100
6 804 521 3 0.00576
9 1143 662 3 0.00453
12 1513 856 3 0.00350
15 2284 1020 3 0.00294
18 2341 1353 3 0.00222
21 3324 1289 3 0.00233
24 3936 1421 3 0.00211
27 4407 1334 3 0.00225
30 4800 1366 3 0.00220
33 5389 1525 3 0.00197
36 6370 1674 3 0.00179
39 5083 1767 3 0.00170
42 5351 2209 3 0.00136
45 5093 2173 3 0.00138
48 5142 2049 3 0.00146
51 5182 2279 3 0.00132
54 5234 2294 3 0.00131
57 5276 2307 3 0.00130
60 5311 2394 3 0.00125
63 5341 2258 3 0.00133

Figure 1 Figure 2

Unit Weight of Soil estimated from SPT results
Unit Weight of Rock based on average results from compression tests

Sum of Data Over Profile 63 0.04960

 Project Mgr: MM  Project No.

 Prepared by: MM

 Checked by: JA  Scale: NA

 Approved by: JA  Date:
72 Pointe Circle Greenville, South Carolina
Ph: (864) 292-2901 Fax. (864) 292-6361
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130

110

Weighted Average Shear
Wave Velocity Over Profile 1,270 ft/sec

DOWNHOLE SEISMIC TEST

GEOPHYSICAL TESTING RESULTS

Depth
(ft)

Vp
 (ft/sec)

Vs
 (ft/sec)

i
(ft)

t
(sec)

EXHIBIT
A-12

OCONEE COUNTY, SOUTH CAROLINA

2/25/2025 P041166

S-37-51 (Snow Creek Road) Bridge Replacement over Snow Creek

8623P180

Consulting Engineers and Scientists

TEST NO.
 S-37-51-1
(DHT-1)
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** Soil is classified per ASTM D2488 - Visual-Manual Procedure
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PROCTOR TEST
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cf
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Water content, %
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18.8%, 103.0 pcf

ZAV for
Sp.G. =
2.70

Test specification: ASTM D 698-12 Method B Standard

1.0-5.0 ft SC A-2-6(1) 19.6 2.7 37 16 0.0 33.0

clayey sand

8623P180 HNTB North Carolina PC

Elev/ Classification Nat.
Sp.G. LL PI

% > % <
Depth USCS AASHTO Moist. 3/8 in. No.200

TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:
Project:

Source of Sample: S-37-51 Sample Number: 1 & 2 Composite
Terracon Consultants, Inc.

  Maximum dry density = 103.0 pcf

  Optimum moisture = 18.8 %

S-37-51 (Snow Creek Road) Bridge Replacement over Snow Creek



TRIAXIAL SHEAR TEST REPORT
Terracon Consultants, Inc.

Client: HNTB North Carolina PC

Project: S-37-51 (Snow Creek Road) Bridge Replacement over
Snow Creek
Source of Sample: S-37-51 Depth: 1.0-5.0 ft
Sample Number: 1 & 2 Composite
Proj. No.: 8623P180 Date Sampled: N/A

Type of Test:
CU with Pore Pressures

Sample Type: Remolded
Description: clayey sand

LL= 37 PI= 16PL= 21
Assumed Specific Gravity= 2.7
Remarks: Three Specimen Series

Sample No.
Water Content, %
Dry Density, pcf
Saturation, %
Void Ratio
Diameter, in.
Height, in.
Water Content, %
Dry Density, pcf
Saturation, %
Void Ratio
Diameter, in.
Height, in.

Excess Pore Pr., psi

Excess Pore Pr., psi

Strain rate, in./min.
Back Pressure, psi
Cell Pressure, psi
Fail. Stress, psi

Ult. Stress, psi

1  Failure, psi
3  Failure, psi

In
iti

al
At

 T
es

t

1
18.8
97.9
70.3

0.7216
2.80
6.00
26.3
98.3
99.4

0.7147
2.80
5.99

0.001
50.0
55.0

7.6
1.5

3.5
11.2

2
18.8
97.9
70.3

0.7216
2.80
6.00
25.8
98.9
98.9

0.7045
2.79
5.97

0.001
50.0
60.0
10.2

4.9

5.1
15.3

3
18.8
97.9
70.3

0.7216
2.80
6.00
24.9
99.6
97.2

0.6919
2.78
5.98

0.001
50.0
70.0
17.7
10.3

9.7
27.4
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Total Normal Stress, psi
Effective Normal Stress, psi
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 C, psi
, deg

 Tan( )

Total Effective
1.50
14.7
0.26

0.58
26.7
0.50



Client: HNTB North Carolina PC
Project: S-37-51 (Snow Creek Road) Bridge Replacement over Snow Creek
Source of Sample: S-37-51 Depth: 1.0-5.0 ft Sample Number: 1 & 2 Composite
Project No.: 8623P180 Terracon Consultants, Inc.
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Compressive Strength and Elastic Moduli of Intact Rock Core
Specimens under Varying Stress and Temperatures

ASTM D 7012
Method D

Laboratory Services Group                                  192 Exchange Boulevard                      Glendale Heights, IL 60139                              Phone: (630) 717-4263                  Fax: (630) 357-9489

Side Straightness Maxumum Gap < 0.020 in. Tolerance Met Yes

End Flatness: Max. Diameter 1a 0.0008 in 0.0006 in < 0.0010 Tolerance Met Yes

End Flatness: Max. Diameter 2a 0.0008 in 0.0007 in < 0.0010 Tolerance Met Yes

Perpendicularity Slope Diameter 1a 0.00040 0.00040 < 0.0043 Tolerance Met Yes

Perpendicularity Slope Diameter 2a 0.00030 0.00035 < 0.0043 Tolerance Met Yes

Length (in): 1) 4.214 2) 4.213 3) 4.214 4.213 in

Diameter (in): 1) 1.977 2) 1.976 3) 1.976 Avg. 1.976 in

Uniaxial Compressive Strength: 10,136 psi Mass: 570.3 g

Load: 31,089 lbs. 168.1 pcf

L/D: 2.1 167.3 pcf

Water Content: 0.5 %
Et (50% Co) 5.96E+05

Time to Failure: 2.20 min

Load Rate: 236 lbs/sec ut (50% Co) 0.102

REMARKS:    Before  After
1

2

3

4

5

6

7

8

9

EB
EB

WPQ

Place after
test photo

here

Diameter 1b

Place before
test photo

here

Dry Unit Weight:

Diameter 2b

ASTM D4543 TOLERANCE CHECK

Young's Modulus

Poisson's Ratio

Diameter 1b

Diameter 2b

Wet Unit Weight:

Avg.

Project No.: 8623P180 Tested By: Date: 3/11/2025
Project Name:                                                                                       Calculated By:                                        Date:    3/11/2025

Checked By: Date: 3/14/2025

Sample No. S-37-51-1 Run/Sam No.: NQ-1
Depth (ft): 51.4'-52.2'
Description: Light Brownish Gray Gneiss Core

Rock Sample Moisture Condition at Time of Test: As Received

S-37-51 (Snow Creek Road) Bridge
Replacement over Snow Creek



Compressive Strength and Elastic Moduli of Intact Rock Core
Specimens under Varying Stress and Temperatures

ASTM D 7012
Method D

Laboratory Services Group                                  192 Exchange Boulevard                      Glendale Heights, IL 60139                              Phone: (630) 717-4263                  Fax: (630) 357-9489

Project No.: Tested By: Date: 03/11/25
Project Name: Calculated By: Date: 03/11/25

Checked By: Date: 03/14/25
Boring No. Run No.:
Depth (ft):

Young's Modulus

Co Max = 10,136 psi 50% C0 Max 5,068 psi Et (50%) Co = 5.96E+05 psi
10% Co Max 1,014 psi

Poisson's Ratio

Co Max = 10,136 Max. psi 50% C0 Max 5,068 psi t (50%)Co 0.102
10% Co Max 1,014 psi

51.4'-52.2'

Stress vs Axial Strain    Stress vs Radial Strain

8623P180 EB
EB

                                                                                                               WPQ
S-37-51-1 NQ-1
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S-37-51 (Snow Creek Road) Bridge
Replacement over Snow Creek



Compressive Strength and Elastic Moduli of Intact Rock Core
Specimens under Varying Stress and Temperatures

ASTM D 7012
Method D

Laboratory Services Group                                  192 Exchange Boulevard                      Glendale Heights, IL 60139                              Phone: (630) 717-4263                  Fax: (630) 357-9489

Side Straightness Maxumum Gap < 0.020 in. Tolerance Met Yes

End Flatness: Max. Diameter 1a 0.0007 in 0.0007 in < 0.0010 Tolerance Met Yes

End Flatness: Max. Diameter 2a 0.0008 in 0.0008 in < 0.0010 Tolerance Met Yes

Perpendicularity Slope Diameter 1a 0.00035 0.00040 < 0.0043 Tolerance Met Yes

Perpendicularity Slope Diameter 2a 0.00035 0.00040 < 0.0043 Tolerance Met Yes

Length (in): 1) 4.294 2) 4.294 3) 4.294 4.294 in

Diameter (in): 1) 1.980 2) 1.980 3) 1.981 Avg. 1.980 in

Uniaxial Compressive Strength: 16,210 psi Mass: 598.8 g

Load: 49,921 lbs. 172.5 pcf

L/D: 2.2 172.1 pcf

Water Content: 0.3 %
Et (50% Co) 8.43E+05

Time to Failure: 3.40 min

Load Rate: 245 lbs/sec ut (50% Co) 0.206

REMARKS:    Before  After
1

2

3

4

5

6

7

8

9

ASTM D4543 TOLERANCE CHECK

Young's Modulus

Poisson's Ratio

Diameter 1b

Diameter 2b

Wet Unit Weight:

Avg.

EB
EB

WPQ

Place after
test photo

here

Diameter 1b

Place before
test photo

here

Dry Unit Weight:

Diameter 2b

Project No.: 8623P180 Tested By: Date: 3/11/2025
Project Name:                                                                                       Calculated By:                                        Date:    3/11/2025

Checked By: Date: 3/14/2025

Sample No. S-37-51-1 Run/Sam No.: NQ-3
Depth (ft): 61.4'-62.1'
Description: Light Gray /Reddish Gray Gneiss Core

Rock Sample Moisture Condition at Time of Test: As Received

S-37-51 (Snow Creek Road) Bridge
Replacement over Snow Creek



Compressive Strength and Elastic Moduli of Intact Rock Core
Specimens under Varying Stress and Temperatures

ASTM D 7012
Method D

Laboratory Services Group                                  192 Exchange Boulevard                      Glendale Heights, IL 60139                              Phone: (630) 717-4263                  Fax: (630) 357-9489

Young's Modulus

Co Max = 16,210 psi 50% C0 Max 8,105 psi Et (50%) Co = 8.43E+05 psi
10% Co Max 1,621 psi

Poisson's Ratio

Co Max = 16,210 50% C0 Max. psi 50% C0 Max 8,105 psi t (50%)Co 0.206
10% Co Max 1,621 psi

61.4'-62.1'

Stress vs Axial Strain    Stress vs Radial Strain

8623P180 EB
EB

WPQ

Project No.: Tested By: Date: 03/11/25
Project Name:                                                                                                          Calculated By:                                                Date:  03/11/25

Checked By: Date: 03/14/25
Boring No. S-37-51-1 Run No.: NQ-3
Depth (ft):
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Compressive Strength and Elastic Moduli of Intact Rock Core
Specimens under Varying Stress and Temperatures

ASTM D 7012
Method D

Laboratory Services Group                                  192 Exchange Boulevard                      Glendale Heights, IL 60139                              Phone: (630) 717-4263                  Fax: (630) 357-9489

Side Straightness Maxumum Gap < 0.020 in. Tolerance Met Yes

End Flatness: Max. Diameter 1a 0.0008 in 0.0008 in < 0.0010 Tolerance Met Yes

End Flatness: Max. Diameter 2a 0.0008 in 0.0008 in < 0.0010 Tolerance Met Yes

Perpendicularity Slope Diameter 1a 0.00041 0.00041 < 0.0043 Tolerance Met Yes

Perpendicularity Slope Diameter 2a 0.00041 0.00041 < 0.0043 Tolerance Met Yes

Length (in): 1) 4.181 2) 4.182 3) 4.182 4.181 in

Diameter (in): 1) 1.973 2) 1.973 3) 1.973 Avg. 1.973 in

Uniaxial Compressive Strength: 13,408 psi Mass: 575.4 g

Load: 40,987 lbs. 171.5 pcf

L/D: 2.1 170.7 pcf

Water Content: 0.4 %
Et (50% Co) 7.59E+05

Time to Failure: 2.50 min

Load Rate: 273 lbs/sec ut (50% Co) 0.180

REMARKS:    Before  After
1

2

3

4

5

6

7

8

9

EB
EB

WPQ

Place after
test photo

here

Diameter 1b

Place before
test photo

here

Dry Unit Weight:

Diameter 2b

ASTM D4543 TOLERANCE CHECK

Young's Modulus

Poisson's Ratio

Diameter 1b

Diameter 2b

Wet Unit Weight:

Avg.

Project No.: 8623P180 Tested By: Date: 3/11/2025
Project Name:                                                                                        Calculated By:                                        Date:    3/11/2025

Checked By: Date: 3/14/2025

Sample No. S-37-51-2 Run/Sam No.: NQ-1
Depth (ft): 30.0'-30.9'
Description: Light Brownish Gray Gneiss Core

Rock Sample Moisture Condition at Time of Test: As Received

S-37-51 (Snow Creek Road) Bridge
Replacement over Snow Creek



Compressive Strength and Elastic Moduli of Intact Rock Core
Specimens under Varying Stress and Temperatures

ASTM D 7012
Method D

Laboratory Services Group                                  192 Exchange Boulevard                      Glendale Heights, IL 60139                              Phone: (630) 717-4263                  Fax: (630) 357-9489

Project No.: Tested By: Date: 03/11/25
Project Name: Calculated By: Date: 03/11/25

Checked By: Date: 03/14/25
Boring No. Run No.:
Depth (ft):

Young's Modulus

Co Max = 13,408 psi 50% C0 Max 6,704 psi Et (50%) Co = 7.59E+05 psi
10% Co Max 1,341 psi

Poisson's Ratio

Co Max = 13,408 50% C0 Max. psi 50% C0 Max 6,704 psi t (50%)Co 0.180
10% Co Max 1,341 psi

NQ-1
30.0'-30.9'

Stress vs Axial Strain    Stress vs Radial Strain
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S-37-51-2

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

-2.500 -2.000 -1.500 -1.000 -0.500 0.000 0.500 1.000 1.500 2.000 2.500

St
re

ss
 (p

si
)

Radial Strain (%)                                                              Axial Strain (%)

S-37-51 (Snow Creek Road) Bridge
Replacement over Snow Creek



Compressive Strength and Elastic Moduli of Intact Rock Core
Specimens under Varying Stress and Temperatures

ASTM D 7012
Method D

Laboratory Services Group                                  192 Exchange Boulevard                      Glendale Heights, IL 60139                              Phone: (630) 717-4263                  Fax: (630) 357-9489

Project No.: 8623P180 Tested By: Date: 3/11/2025
Project Name: Calculated By: Date: 3/11/2025

Checked By: Date: 3/14/2025

Sample No. S-37-51-2 Run/Sam No.: NQ-2
Depth (ft): 36.3'-37.2'
Description: Light Gray / Brownish Gray Gneiss Core

Rock Sample Moisture Condition at Time of Test: As Received

Side Straightness Maxumum Gap < 0.020 in. Tolerance Met

End Flatness: Max. Diameter 1a in in < 0.0010 Tolerance Met

End Flatness: Max. Diameter 2a in in < 0.0010 Tolerance Met

Perpendicularity Slope Diameter 1a < 0.0043 Tolerance Met

Perpendicularity Slope Diameter 2a < 0.0043 Tolerance Met

Length (in): 1) 4.371 2) 4.371 3) 4.372 4.371 in

Diameter (in): 1) 1.977 2) 1.977 3) 1.977 Avg. 1.977 in

Uniaxial Compressive Strength: 11,560 psi Mass: 592.4 g

Load: 35,474 lbs. 168.2 pcf

L/D: 2.2 167.4 pcf

Water Content: 0.5 %
Et (50% Co) 6.50E+05

Time to Failure: 2.20 min

Load Rate: 269 lbs/sec ut (50% Co) 0.178

REMARKS:    Before  After
1

2

3

4

5

6 ASTM Practice D4543 was not performed
7

8

9

EB
EB

WPQ

Place after
test photo

here

Diameter 1b

Place before
test photo

here

Dry Unit Weight:

Diameter 2b

ASTM D4543 TOLERANCE CHECK

Young's Modulus

Poisson's Ratio

Diameter 1b

Diameter 2b

Wet Unit Weight:

Avg.

S-37-51 (Snow Creek Road) Bridge
Replacement over Snow Creek



Compressive Strength and Elastic Moduli of Intact Rock Core
Specimens under Varying Stress and Temperatures

ASTM D 7012
Method D

Laboratory Services Group                                  192 Exchange Boulevard                      Glendale Heights, IL 60139                              Phone: (630) 717-4263                  Fax: (630) 357-9489

Project No.: Tested By: Date: 03/11/25
Project Name: Calculated By: Date: 03/11/25

Checked By: Date: 03/14/25
Boring No. Run No.:
Depth (ft):

Young's Modulus

Co Max = 11,560 psi 50% C0 Max 5,780 psi Et (50%) Co = 6.50E+05 psi
10% Co Max 1,156 psi

Poisson's Ratio

Co Max = 11,560 50% C0 Max. psi 50% C0 Max 5,780 psi t (50%)Co 0.178
10% Co Max 1,156 psi

8623P180 EB
EB

WPQ
S-37-51-2 NQ-2
36.3'-37.2'

Stress vs Axial Strain    Stress vs Radial Strain
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S-37-51 (Snow Creek Road) Bridge
Replacement over Snow Creek





Project ID: Latitude: Designer:
Route: County: Longitude: Date:

Project:

Design EQ PGA SDS SD1 MW R PGV Da5-95 T 'o
g g g - km inches/sec sec sec Damping: 5%

FEE 0.03 0.08 0.01 6.47 225.33 0.29 43.69 0.17
SEE 0.07 0.15 0.02 5.63 113.07 0.63 22.43 0.13

South Carolina Piedmont

0.5*T0 2.0*T0 ft/sec ft (4*H)/V*s,H (6*H)/V*s,H
0.00 0.00 1307.34 67.00 0.11 0.31
0.00 0.00

T Sa T Sa

0.00 0.034 0.00 0.068
0.00 0.041 0.00 0.081
0.01 0.049 0.01 0.095
0.01 0.056 0.01 0.108
0.01 0.063 0.01 0.121
0.02 0.070 0.02 0.135

To 0.02 0.077 To 0.02 0.148
0.03 0.077 0.03 0.148
0.03 0.077 0.04 0.148
0.04 0.077 0.04 0.148
0.05 0.077 0.05 0.148
0.05 0.077 0.06 0.148
0.06 0.077 0.07 0.148
0.07 0.077 0.07 0.148
0.07 0.077 0.08 0.148
0.08 0.077 0.09 0.148
0.09 0.077 0.10 0.148
0.09 0.077 0.10 0.148

Ts 0.10 0.077 Ts 0.11 0.148
0.27 0.028 0.28 0.059
0.44 0.017 0.45 0.037
0.61 0.013 0.62 0.027
0.78 0.010 0.79 0.021
0.95 0.008 0.96 0.017
1.12 0.007 1.13 0.015
1.29 0.006 1.30 0.013
1.46 0.005 1.47 0.011
1.63 0.005 1.64 0.010
1.81 0.004 1.81 0.009
1.98 0.004 1.98 0.008
2.15 0.004 2.15 0.008
2.32 0.003 2.32 0.007
2.49 0.003 2.49 0.007
2.66 0.003 2.66 0.006
2.83 0.003 2.83 0.006
3.00 0.003 3.00 0.005

Fundamental Period of
Structure, T0

*
Range of Interest V*s,H H TNH

sec sec
sec
0.00

FEE Data SEE Data0.00 H = B-C Boundary

Geologically Realistic (Q = 100)*

ADRS Location within Soil Column: At Ground Surface

*Same Geologic Condition as used in SCENARIO_PC (2006)

Snow creek Road over Snow Creek

Geologic Condition: SCP

82.9945 03/05/2024537 - OconeeS-37-51

3-Point Acceleration Design Response Spectrum
SCDOT v3.2 - 06/01/2023

34.6237 D. Sapkota - SupportP041166
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GRL Engineers, Inc. Page 1 of 7
SPT Analyzer Results PDA-S Ver. 2022.35.2 - Printed: 8/23/2023

GP554-3126 28.5-30
JIM SMITH Interval start: 8/21/2023
TB-1
AR: 1.20 in^2 SP: 0.492 k/ft3
LE: 32.61 ft EM: 30000 ksi
WS: 16807.9 ft/s

Depth: (28.50 - 30.00 ft], displaying BN: 23
F@32.61 ft (50 kips)
V@32.61 ft (23.3 ft/s)

TS: 16.02
TB: 8.98

A3,4
F1,2

Vend: 3.0 feet/second

F1 : [648AWJ1] 226.21 PDICAL (1) FF1 A3 (PR): [K4483] 410.187 mv/6.4v/5000g (1) VF1
F2 : [648AWJ2] 225.58 PDICAL (1) FF1 A4 (PR): [K10491] 421.907 mv/6.4v/5000g (1) VF1

FMX: Maximum Force EFV: Maximum Energy
VMX: Maximum Velocity ETR: Energy Transfer Ratio - Rated
BPM: Blows/Minute

BL# BC FMX VMX BPM EFV ETR
/6" kips ft/s bpm ft-lb %

1 6 40 19.4 1.9 294 84.1
2 6 39 19.2 51.9 292 83.4
3 6 25 16.9 52.7 274 78.2
4 6 28 17.9 52.4 273 77.9
5 6 32 19.6 52.6 294 83.9
6 6 27 17.3 53.1 268 76.5
7 8 38 19.0 52.7 289 82.5
8 8 39 19.6 52.4 305 87.2
9 8 36 19.2 52.7 290 82.8

10 8 28 18.2 52.5 292 83.4
11 8 38 19.0 53.0 293 83.8
12 8 35 19.4 52.6 282 80.4
13 8 36 19.1 52.9 299 85.3
14 8 34 19.8 52.8 307 87.7
15 11 34 19.5 52.7 307 87.6
16 11 33 19.5 52.9 299 85.6
17 11 36 19.4 52.7 308 88.1
18 11 37 18.5 52.8 320 91.4
19 11 32 19.6 52.9 301 86.1
20 11 39 18.7 52.9 301 85.9
21 11 26 17.5 52.8 277 79.1
22 11 30 19.1 52.6 306 87.4
23 11 33 19.5 52.7 298 85.1
24 11 35 19.9 52.4 303 86.5
25 11 36 19.4 53.1 313 89.6

GRL Engineers, Inc. Page 2 of 7
SPT Analyzer Results PDA-S Ver. 2022.35.2 - Printed: 8/23/2023

Average 34 19.2 52.8 299 85.6
Std Dev 3 0.6 0.2 10 3.0

Maximum 39 19.9 53.1 320 91.4
Minimum 26 17.5 52.4 277 79.1

N-value: 19

Sample Interval Time: 27.36 seconds.

GRL Engineers, Inc. Page 3 of 7
SPT Analyzer Results PDA-S Ver. 2022.35.2 - Printed: 8/23/2023

GP554-3126 28.5-30
JIM SMITH Interval start: 8/21/2023
TB-1
AR: 1.20 in^2 SP: 0.492 k/ft3
LE: 37.61 ft EM: 30000 ksi
WS: 16807.9 ft/s

Depth: (33.50 - 35.00 ft], displaying BN: 46
F@37.61 ft (50 kips)
V@37.61 ft (23.3 ft/s)

TS: 16.02
TB: 8.98

A3,4
F1,2

Vend: 3.0 feet/second

F1 : [648AWJ1] 226.21 PDICAL (1) FF1 A3 (PR): [K4483] 410.187 mv/6.4v/5000g (1) VF1
F2 : [648AWJ2] 225.58 PDICAL (1) FF1 A4 (PR): [K10491] 421.907 mv/6.4v/5000g (1) VF1

BL# BC FMX VMX BPM EFV ETR
/6" kips ft/s bpm ft-lb %

26 5 38 19.1 1.9 302 86.4
27 5 35 18.9 52.0 301 86.1
28 5 29 18.8 52.0 299 85.5
29 5 35 19.2 52.7 299 85.5
30 5 37 19.4 52.5 297 84.8
31 8 37 19.5 52.4 307 87.7
32 8 26 16.4 52.7 282 80.5
33 8 34 19.5 52.4 307 87.6
34 8 40 19.1 52.2 307 87.6
35 8 37 19.4 52.6 299 85.5
36 8 40 20.6 52.4 321 91.7
37 8 41 19.6 52.8 308 87.9
38 8 40 19.8 52.7 313 89.5
39 10 34 20.2 52.2 323 92.2
40 10 32 19.4 52.8 297 84.9
41 10 36 19.8 52.6 311 88.8
42 10 37 19.7 52.5 317 90.7
43 10 35 20.0 52.6 324 92.6
44 10 38 19.5 52.7 308 88.1
45 10 34 20.1 52.4 322 92.0
46 10 35 19.7 52.4 322 92.0
47 10 37 19.9 52.6 314 89.7
48 10 37 19.8 52.7 332 94.8

Average 36 19.6 52.6 312 89.1
Std Dev 3 0.8 0.2 12 3.3

Maximum 41 20.6 52.8 332 94.8
Minimum 26 16.4 52.2 282 80.5

N-value: 18

GRL Engineers, Inc. Page 4 of 7
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Sample Interval Time: 25.16 seconds.
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GP554-3126 28.5-30
JIM SMITH Interval start: 8/21/2023
TB-1
AR: 1.20 in^2 SP: 0.492 k/ft3
LE: 42.61 ft EM: 30000 ksi
WS: 16807.9 ft/s

Depth: (38.50 - 40.00 ft], displaying BN: 68
F@42.61 ft (50 kips)
V@42.61 ft (23.3 ft/s)

TS: 16.02
TB: 8.98

A3,4
F1,2

Vend: 3.0 feet/second

F1 : [648AWJ1] 226.21 PDICAL (1) FF1 A3 (PR): [K4483] 410.187 mv/6.4v/5000g (1) VF1
F2 : [648AWJ2] 225.58 PDICAL (1) FF1 A4 (PR): [K10491] 421.907 mv/6.4v/5000g (1) VF1

BL# BC FMX VMX BPM EFV ETR
/6" kips ft/s bpm ft-lb %

49 5 34 19.6 1.9 307 87.6
50 5 34 19.3 52.0 301 86.1
51 5 27 16.5 52.7 278 79.4
52 5 33 19.9 52.5 310 88.6
53 5 29 17.7 52.7 288 82.2
54 8 29 18.6 52.5 295 84.2
55 8 23 15.6 52.9 287 82.0
56 8 34 20.1 52.6 323 92.2
57 8 28 18.1 52.8 295 84.3
58 8 38 18.8 53.1 312 89.1
59 8 35 19.2 52.6 329 94.0
60 8 36 19.3 52.9 327 93.3
61 8 40 19.7 52.8 323 92.4
62 9 35 18.8 53.0 320 91.3
63 9 37 19.1 52.7 320 91.3
64 9 35 19.9 52.9 327 93.4
65 9 29 18.8 52.7 314 89.7
66 9 35 19.7 53.0 342 97.8
67 9 36 19.9 52.8 331 94.5
68 9 38 19.3 52.8 335 95.8
69 9 36 19.9 52.5 325 92.9
70 9 39 19.5 52.9 329 94.0

Average 34 19.1 52.8 320 91.3
Std Dev 4 1.0 0.2 15 4.1

Maximum 40 20.1 53.1 342 97.8
Minimum 23 15.6 52.5 287 82.0

N-value: 17

Sample Interval Time: 23.91 seconds.

GRL Engineers, Inc. Page 6 of 7
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Summary of SPT Test Results

Project: GP554-3126, Test Date: 8/21/2023
FMX: Maximum Force EFV: Maximum Energy
VMX: Maximum Velocity ETR: Energy Transfer Ratio - Rated
BPM: Blows/Minute

Instr. Blows N N60 Average Average Average Average Average
Length Applied Value Value FMX VMX BPM EFV ETR

ft /6" kips ft/s bpm ft-lb %

32.61 6-8-11 19 28 34 19.2 52.8 299 85.6
37.61 5-8-10 18 26 36 19.6 52.6 312 89.1
42.61 5-8-9 17 25 34 19.1 52.8 320 91.3

Overall Average Values: 35 19.3 52.7 310 88.5
Standard Deviation: 4 0.8 0.2 15 4.2

Overall Maximum Value: 41 20.6 53.1 342 97.8
Overall Minimum Value: 23 15.6 52.2 277 79.1
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