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NOTES:

Elastic Modulus, E, (ksi):
Poisson's Ratio, ��:

Description: GR SILTSTONE W/ PYRITE

Boring:

SAMPLE LOCATION

SPECIMEN INFORMATION
Sample No.: 1 Mass (g): 483.94

Diameter (in.):

TEST RESULTS
4,620

Unconfined Compressive Strength (psi):

Failure Strain (%):

Failure Load (lbs):

0.80

1,768

PROJECT NO.: 7318119E

CLIENT: SCDOT
PROJECT: Emergency bridge Package
2018-2

LAB NO.: 847

DATE TESTED: 2/5/2019

DATE REDUCED: 2/7/2019
EXHIBIT:

2.42 Density (pcf): 159.63

COMPRESSIVE STRENGTH AND ELASTIC MODULUS OF
INTACT ROCK ASTM D7012

1.82
L/D Ratio:
Length (in.):

1-B-1 Depth (feet): 28.2-30.5

4.42
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NOTES:

2.39 Density (pcf): 163.11

COMPRESSIVE STRENGTH AND ELASTIC MODULUS OF
INTACT ROCK ASTM D7012

PROJECT NO.: 7318119E

CLIENT: SCDOT
PROJECT: Emergency bridge Package
2018-2

LAB NO.: 848

DATE TESTED: 2/5/2019

DATE REDUCED: 2/7/2019
EXHIBIT:

1.83
L/D Ratio:
Length (in.):

2-B-1 Depth (feet): 30.5-35.5

4.38 Diameter (in.):

TEST RESULTS
6,629

Unconfined Compressive Strength (psi):

Failure Strain (%):

Failure Load (lbs):

1.02

2,512

Elastic Modulus, E, (ksi):
Poisson's Ratio, ��:

Description: GR SILTSTONE W/ PYRITE

Boring:

SAMPLE LOCATION

SPECIMEN INFORMATION
Sample No.: 2 Mass (g): 495.10
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NOTES:

2.50 Density (pcf): 164.10

COMPRESSIVE STRENGTH AND ELASTIC MODULUS OF
INTACT ROCK ASTM D7012

PROJECT NO.: 7318119E

CLIENT: SCDOT
PROJECT: Emergency bridge Package
2018-2

LAB NO.: 849

DATE TESTED: 2/5/2019

DATE REDUCED: 2/7/2019
EXHIBIT:

1.83
L/D Ratio:
Length (in.):

3-B-1 Depth (feet): 35.5-40.6

4.56 Diameter (in.):

TEST RESULTS
1,332

Unconfined Compressive Strength (psi):

Failure Strain (%):

Failure Load (lbs):

0.67

507

Elastic Modulus, E, (ksi):
Poisson's Ratio, ��:

Description: GR SILTSTONE W/ PYRITE

Boring:

SAMPLE LOCATION

SPECIMEN INFORMATION
Sample No.: 3 Mass (g): 515.75
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NOTES:

Elastic Modulus, E, (ksi):
Poisson's Ratio, ��:

Description: GR SILTSTONE W/ PYRITE

Boring:

SAMPLE LOCATION

SPECIMEN INFORMATION
Sample No.: 4 Mass (g): 477.10

Diameter (in.):

TEST RESULTS
8,041

Unconfined Compressive Strength (psi):

Failure Strain (%):

Failure Load (lbs):

0.99

3,041

PROJECT NO.: 7318119E

CLIENT: SCDOT
PROJECT: Emergency bridge Package
2018-2

LAB NO.: 850

DATE TESTED: 2/5/2019

DATE REDUCED: 2/7/2019
EXHIBIT:

2.25 Density (pcf): 166.69

COMPRESSIVE STRENGTH AND ELASTIC MODULUS OF
INTACT ROCK ASTM D7012

1.84
L/D Ratio:
Length (in.):

4-B-1 Depth (feet): 40.6-45.5

4.12
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NOTES:

Elastic Modulus, E, (ksi):
Poisson's Ratio, ��:

Description: GR SILTSTONE W/ PYRITE

Boring:

SAMPLE LOCATION

SPECIMEN INFORMATION
Sample No.: 1 Mass (g): 362.17

Diameter (in.):

TEST RESULTS
4,394

Unconfined Compressive Strength (psi):

Failure Strain (%):

Failure Load (lbs):

1.31

1,660

PROJECT NO.: 7318119E

CLIENT: SCDOT
PROJECT: Emergency Bridge Package
2018-2

LAB NO.: 851

DATE TESTED: 2/5/2019

DATE REDUCED: 2/7/2019
EXHIBIT:

1.79 Density (pcf): 158.16

COMPRESSIVE STRENGTH AND ELASTIC MODULUS OF
INTACT ROCK ASTM D7012

1.84
L/D Ratio:
Length (in.):

5-B-2 Depth (feet): 19.3-24.9

3.30
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NOTES:

2.48 Density (pcf): 163.57

COMPRESSIVE STRENGTH AND ELASTIC MODULUS OF
INTACT ROCK ASTM D7012

PROJECT NO.: 7318119E

CLIENT: SCDOT
PROJECT: Emergency Bridge Package
2018-2

LAB NO.: 852

DATE TESTED: 2/5/2019

DATE REDUCED: 2/7/2019
EXHIBIT:

1.84
L/D Ratio:
Length (in.):

6-B-2 Depth (feet): 34.8-39.6

4.55 Diameter (in.):

TEST RESULTS
4,817

Unconfined Compressive Strength (psi):

Failure Strain (%):

Failure Load (lbs):

0.83

1,819

Elastic Modulus, E, (ksi):
Poisson's Ratio, ��:

Description: GR SILTSTONE W/ PYRITE

Boring:

SAMPLE LOCATION

SPECIMEN INFORMATION
Sample No.: 4 Mass (g): 519.93
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DRILL RIG SPT HAMMER ENERGY
CALIBRATION REPORT

Drill Rig Model CME-45C SN 406484
Terracon Drill Rig No. 543

Gaston Solar Facility
May 29, 2018

Project No. 73185061

Prepared for:
Terracon Consultants, Inc.

Columbia, SC

Prepared by:
Terracon Consultants, Inc.

North Charleston, South Carolina

Drill Rig SPT Hammer Energy Calibration Report
CME-45C (SN 406484)  Columbia, SC
May 29, 2018  Terracon Project No. 73185061

Responsive Resourceful Reliable

 PROJECT  INFORMATION

ITEM DESCRIPTION

Drill Rig Identification CME-45C, SN 406484 (see photograph on cover page)

Drill Rig Owner Terracon

Drill Rig Operator Spencer Blair

Testing Date May 24, 2018

Testing Location Gaston Solar Facility

Terracon Project Number 73185061

Boring Identification SB-2

Energy Measurement Depths 30.0 ft.; 35.0 ft.; 40.0 ft.; 45.0 ft.; 50.0 ft.

Hammer Type Automatic

Boring Method Hollow Stem Auger

Drill Rods

n AWJ
n 1¾” outside diameter
n 3/16” wall thickness

SPT Calibration Testing Equipment

n 2 foot AWJ rod instrumented w/ 2 strain gauges and 2
accelerometers

n Model PAX Pile Driving Analyzer™ (PDA)

SPT Calibration Personnel R. Wakeford & Z. McIntosh

 TEST RESULTS

Table 1:
SPT Hammer Energy Calibration Testing Summary.

Boring
Start

Depth 1

(ft)

Rod
Length 2

(ft)

Rod
Sections 3

Measured Blow Counts
(blows/6 inches)

SPT
Nmeas

(bpf)

Soil
Type 4

2 ft 5 ft 10 ft 1st Inc. 2nd Inc. 3rd  Inc. 4th Inc.

SB-2

28.5 30.0 0 6 0 9 12 15 - 27 SM

33.5 35.0 0 7 0 6 5 9 - 14 SM

38.5 40.0 0 8 0 9 14 19 - 33 SM

43.5 45.0 0 9 0 8 12 12 - 24 SM

48.5 50.0 0 10 0 9 16 15 - 31 SM

1. Depth from existing ground surface to start of SPT
2. Total rod length from instrumentation to bottom of sampler
3. Two foot section is instrumented and is located at top of drill rods
4. Soil type provided by Terracon personnel.

Drill Rig SPT Hammer Energy Calibration Report
CME-45C (SN 406484)  Columbia, SC
May 29, 2018  Terracon Project No. 73185061

Responsive Resourceful Reliable

Table 2:
Energy Measurement and Analysis Summary.

Boring
Start

Depth 1

(ft)

SPT
Nm

(bpf)

No.
of

Blows 2

EMX3 (kip-ft) ETR3 (%)

Max. Min. Ave.
Std.
Dev. Ave.

Std.
Dev.

SB-2

28.5 27 27 0.37 0.31 0.34 0.016 97.9 4.464

33.5 14 14 0.36 0.33 0.34 0.008 98.5 2.171

38.5 33 33 0.35 0.34 0.34 0.003 97.1 0.776

43.5 24 24 0.34 0.33 0.33 0.004 95.4 1.005

48.5 31 31 0.36 0.33 0.34 0.006 96.7 1.763

Average: 0.35 0.33 0.34 0.007 97.1 2.036
1. Boring ID and depth from existing ground surface to start of SPT
2. Number of blows used in energy calibration analysis; limited to measurements recorded during the second

and third 6-inch sampling intervals at each depth or during the first increment if refusal were encountered
3. EMX = Maximum Transferred Energy, ETR = Energy Transfer Ratio.

Table 3:
Hammer Blow Rate Summary.

Boring
Start

Depth 1

(ft)

SPT
Nmeas

(bpf)

No.
of

Blows 2

BPM3

Max. Min. Ave. Std. Dev.

SB-2

28.5 27 27 55.4 54.8 55.1 0.183

33.5 14 14 55.4 55.0 55.2 0.107

38.5 33 33 55.0 54.5 54.7 0.123

43.5 24 24 46.4 45.6 46.0 0.257

48.5 31 31 55.2 54.7 55.0 0.128

Average: 53.5 52.9 53.2 0.159
1. Boring ID and depth from existing ground surface to start of SPT.
2. Number of blows used in energy calibration analysis.  Limited to measurements recorded during the second

and third 6-inch sampling intervals at each depth or during the 1st increment if refusal conditions were
encountered.

3. BPM = Blows per minute

 CONCLUSIONS

3.1 Energy Transfer Ratio (ETR) and Hammer Efficiency Correction (CE)

Based on our testing and subsequent analysis, drill rig CME-45C (No. 543) has an ETR of 97.1% ±
2.04%.  Based on this ETR, the hammer efficiency correction (CE) is 1.62.

Drill Rig SPT Hammer Energy Calibration Report
CME-45C (SN 406484)  Columbia, SC
May 29, 2018  Terracon Project No. 73185061

Responsive Resourceful Reliable

Exhibit A-1     Representative Blow



Terracon Pile Driving Analyzer ®
GASTON 2 SOLAR FACILITY SPT CAL 38.5-40

TS: 20.5
TB: 2.5

F3 (50)
F4 (50)

   A34 F34

TS: 20.5
TB: 2.5

V3 (23.7)
V4 (23.7)

31.0 @ 35.18 ft
58.0 @ 39.37 ft

LTT @ 33.84 ft

Project Information
PROJECT: GASTON 2 SOLAR FACILITY
PILE NAME: SPT CAL 38.5-40
DESCR: CME 45C 38.5-40
OPERATOR: ZM
FILE: SPT CAL_38.5_40_Log
5/24/2018 11:54:19 AM
Blow Number 9

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

43.70
1.18

30000
0.492

16807.9
2.1

5.22

37.50

Quantity Results
ETR
CSX
CSB
BPM
EMX
DMX
SFR
MEX
VMX

(%)
ksi
ksi
bpm
k-ft
in
kips
µE
f/s

98.2
24.6

0.0
55.1

0.344
0.69

820
20.3

Sensors
F3: [AWJ 1] 216.53 (1)
F4: [AWJ 2] 216.2 (1)
A3: [K5418] 382 mv/5000g's (1)
A4: [K0059] 317 mv/5000g's (1)
CLIP: OK

Version 2016.125

Terracon Pile Driving Analyzer ®
GASTON 2 SOLAR FACILITY SPT CAL 38.5-40

TS: 20.5
TB: 2.5

F (50)
V (23.7)

   A34 F34

TS: 20.5
TB: 2.5

WU (50)
WD (50)

31.0 @ 35.18 ft
58.0 @ 39.37 ft

LTT @ 33.84 ft

Project Information
PROJECT: GASTON 2 SOLAR FACILITY
PILE NAME: SPT CAL 38.5-40
DESCR: CME 45C 38.5-40
OPERATOR: ZM
FILE: SPT CAL_38.5_40_Log
5/24/2018 11:54:19 AM
Blow Number 9

Pile Properties
LE
AR
EM
SP
WS
EA/C
2L/C
JC
LP

ft
in^2
ksi
k/ft3
f/s
ksec/ft
ms
[]
ft

43.70
1.18

30000
0.492

16807.9
2.1

5.22

37.50

Quantity Results
ETR
CSX
CSB
BPM
EMX
DMX
SFR
MEX
VMX

(%)
ksi
ksi
bpm
k-ft
in
kips
µE
f/s

98.2
24.6

0.0
55.1

0.344
0.69

820
20.3

Sensors
F3: [AWJ 1] 216.53 (1)
F4: [AWJ 2] 216.2 (1)
A3: [K5418] 382 mv/5000g's (1)
A4: [K0059] 317 mv/5000g's (1)
CLIP: OK

Version 2016.125

Drill Rig SPT Hammer Energy Calibration Report
CME-45C (SN 406484)  Columbia, SC
May 29, 2018  Terracon Project No. 73185061
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Exhibit A-2     PDA Equipment Calibrations





Drill Rig SPT Hammer Energy Calibration Report
CME-45C (SN 406484)  Columbia, SC
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Responsive Resourceful Reliable

Exhibit A-3     SPT Calibration Data Plots and Tables
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