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REC=40%, RQD=0%
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ASPHALT (3 inches)

Medium dense, wet, yellowish red, angular,
non-reactive, weakly cemented, fine,
Clayey SAND (SC) (A-2-6) 5YR 5/6
@SS-1 - NMC=16, %#200=30.9

Medium dense to loose, wet, strong brown,
angular, non-reactive, weakly cemented,
fine, Silty SAND (SM) (A-2-4(0)) 7.5YR 5/8
@SS-3 - NMC=14, %#200=14.8, LL=NP,
PL=NP, PI=NP

Soft, moist, reddish brown, non-reactive,
Sandy Lean CLAY (CL) (A-6) 2.5YR 5/4
@SS-4 - NMC=17

Soft, moist, gray, non-reactive, Sandy Lean
CLAY (CL) (A-4(3)) 7.5YR 5/1
@SS-5 - NMC=24, %#200=58.9, LL=27,
PL=17, PI=10

Medium dense, moist, greenish gray,
subangular, non-reactive, weakly
cemented, Clayey SAND (SC) (A-2-4(0))
GLEY1 10Y 5/1
@SS-6 - NMC=13, %#200=30.8, LL=24,
PL=16, PI=8

Very dense, moist, greenish gray,
subangular, non-reactive, weakly
cemented, Clayey SAND (SC) (A-2-6)
GLEY1 10Y 5/1

REFUSAL AT 21.2 FEET - SET CASING
AND BEGIN CORING
SEDIMENTARY SILTSTONE, dark
greenish gray, laminated, fine, fresh, weak
to medium rock, B, N to VN, No, No, Pl & Ir,
VC to C, Slk & S (GLEY1 / 5G 4/1)
@NQ-1: %Rec=40%, RQD=0%, GSI=20, 5
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S-13-243 (Buchanan Bridge Road) RBO Adams Creek

12/17/2018
12/18/2018

Site Description:

Sampler Configuration Liner Required:

0.0 Existing Roadway

Project ID:

Eng./Geo.:

Core Size:

Date Started:
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Total Depth: Date Completed:
Bore Hole Diameter (in):
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Rock Core, 1-7/8"
Cuttings
Continuous Tube

SAMPLER TYPE

-80.067243

Driller:
Energy Ratio:

3
Drill Method:

Main

NQ2

Soil Depth: Core Depth:

LEGEND

Boring Location:

21.9 ft

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

Hammer Type:

Route:

Groundwater: 24HR

Liner Used:

10.6 ft

43.1 ft
165.1 ft
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REC=100%, RQD=22%

REC=83%, RQD=36%

REC=100%, RQD=20%

REC=100%, RQD=28%

REC=100%, RQD=54%

REC=100%, RQD=26%

REC=96%, RQD=23%

35.1

43.1

min/ft

@NQ-2: %Rec=100%, RQD=22%, GSI=25,
5 min/ft

@NQ-3: %Rec=83%, RQD=36%, GSI=30,
RMR=41, 15 min/ft, qu=5230 psi

@NQ-4: %Rec=100%, RQD=20%, GSI=25,
13 min/ft

@NQ-5: %Rec=100%, RQD=28%, GSI=25,
13 min/ft

@NQ-6: %Rec=100%, RQD=54%, GSI=35,
RMR=39, 10 min/ft, qu=3090 psi

SEDIMENTARY SILTSTONE, dark
greenish gray, laminated, fine, fresh, weak
to strong rock, B, N to VN, Pa & Sr, Qz, Pl
& Ir, C & VC, Slk (GLEY1 / 5G 4/1)
@NQ-7: %Rec=100%, RQD=26%, GSI=35,
RMR=44, 4 min/ft, qu=8180 psi

@NQ-8: %Rec=92%, RQD=23%, GSI=35,
7 min/ft

CORING TERMINATED AT 43.1 FEET
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ASPHALT (2 inches)

Medium dense, moist, reddish brown,
angular, non-reactive, weakly cemented,
fine to medium, Clayey SAND (SC) (A-2-6)
2.5YR 5/4
@SS-1 - NMC=8, %#200=19.1

Loose, moist, light red, angular,
non-reactive, weakly cemented, fine to
medium, Clayey SAND (SC) (A-6) 2.5YR
6/6
@SS-2 - NMC=20, %#200=43.2, LL=35,
PL=22, PI=13

Loose, moist, light red, angular,
non-reactive, weakly cemented, fine to
medium, Clayey SAND (SC) (A-2-6) 2.5YR
6/6
@SS-3 - NMC=10, %#200=21.1

Loose, moist, reddish brown, subangular,
non-reactive, weakly cemented, fine to
medium, Silty, Clayey SAND (SM-SC) (A-4)
2.5YR 5/4
@SS-4 - NMC=15, %#200=35.8, LL=23,
PL=16, PI=7

Stiff, moist, reddish brown, non-reactive,
SILT (ML) (A-4) 10YR 6/6

Dense, wet, brownish yellow, angular,
non-reactive, weakly cemented, medium,
SAND (SW) (A-1-a) 10YR 6/6

Very dense, greenish gray, subangular,
non-reactive, weakly cemented, Clayey
SAND (SC) (A-2-6) GLEY 16/10Y

REFUSAL AT 22 FEET - SET CASING
AND BEGIN CORING
SEDIMENTARY SILTSTONE, greenish
gray, laminated, fine, fresh, weak rock, B,
MW to N, No, N/A, Pl & Ir, VC, S (GLEY15 /
5G _/1)
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Site Description:
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Route:
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REC=37%, RQD=0%

REC=25%, RQD=27%

REC=55%, RQD=0%

REC=42%, RQD=0%
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REC=26%, RQD=0%
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38.6

42.4

@NQ-1: %Rec=77%, RQD=17%, GSI=20,
6 min/ft

SEDIMENTARY SILTSTONE, greenish
gray, laminated, fine, fresh, weak rock,  B,
N to VN, Su, Sd, Pl & Ir, C & VC, Slk & S
(GLEY15 / 5G _/1)
@NQ-2: %Rec=37%, RQD=0%, GSI=25, 9
min/ft

SEDIMENTARY SILTSTONE, greenish
gray, laminated, fine, fresh, weak rock, B, N
to VN, No, No, Pl & Ir, C & VC, Slk & S
(GLEY15 / 5G _/1)
@NQ-3: %Rec=25%, RQD=27%, GSI=25,
9 min/ft

SEDIMENTARY SILTSTONE, greenish
gray, laminated, fine, fresh, weak rock, B, N
to VN, Su, Sd, Pl & St, C & VC, Slk & S
(GLEY15 / 5G _/1)
@NQ-4: %Rec=55%, RQD=0%, GSI=20, 7
min/ft

SEDIMENTARY SILTSTONE, greenish
gray, laminated, fine, fresh, weak rock, B,
N, No, No, Pl & Ir, C & VC, Slk & S
(GLEY15 / 5G _/1)
@NQ-5: %Rec=42%, RQD=0%, GSI=20,
10 min/ft

SEDIMENTARY SILTSTONE, greenish
gray, laminated, fine, fresh, weak rock, B,
VN, Sp, Cl, Pl & Ir, C & VC, Slk (GLEY15 /
5G _/1)
@NQ-6: %Rec=25%, RQD=0%, GSI=20, 8
min/ft

SEDIMENTARY SILTSTONE, greenish
gray, laminated, fine, fresh, weak rock, B,
VN to N, No, No, Pl & Ir, C & VC, Slk & S
(GLEY15 / 5G _/1)
@NQ-7: %Rec=25%, RQD=0%, GSI=20,
12 min/ft

@NQ-8: %Rec=26%, RQD=0%, GSI=20,
10 min/ft

CORING TERMINATED AT 42.4 FEET
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B-1 0.25 - 2 30.9 16

B-1 4 - 6 NP NP NP 14.8 14

B-1 6 - 8 17

B-1 8 - 10 27 17 10 58.9 24

B-1 13.5 - 15 24 16 8 30.8 13

B-2 0.2 - 2 19.1 8

B-2 2 - 4 35 22 13 43.2 20

B-2 4 - 6 21.1 10

B-2 6 - 8 23 16 7 35.8 15

Sheet  1  of  1
Summary of Laboratory Results

PROJECT NUMBER:  7318P119E
PROJECT:  S-13-243 (Buchanan Bridge Road)

RBO over

SITE: Chesterfield County                                                                                                               CLIENT:

EXHIBIT: B-2

521 Clemson Rd
Columbia, SC
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BORING
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Plasticity
Index % Fines Water

Content (%)
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SCDOT
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ASTM D4318
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PROJECT NUMBER:  7318P119E
PROJECT:  S-13-243 (Buchanan Bridge Road)

RBO over

SITE: Chesterfield County                                                                                                               CLIENT:

EXHIBIT: B-3

521 Clemson Rd
Columbia, SC
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BORING   B-1

Property Value, %

SURFACE ELEVATION:  165.1

PROJECT NAME S-13-243 (Buchanan Bridge Road) RBO Adams CreekPROJECT ID P038245

PROJECT COUNTY Chesterfield
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BORING   B-2

Property Value, %

SURFACE ELEVATION:  165.2

PROJECT NAME S-13-243 (Buchanan Bridge Road) RBO Adams CreekPROJECT ID P038245

PROJECT COUNTY Chesterfield
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Site: S-13-243 RBO Adams Creek

1.84
L/D Ratio: 2.25 Density (pcf): 170.43

COMPRESSIVE STRENGTH AND ELASTIC MODULUS OF
INTACT ROCK ASTM D7012

PROJECT NO.: 7318119E

CLIENT: SCDOT
PROJECT: Emergency bridge Package
2018-2

LAB NO.: 717
DATE TESTED: 1/29/19
DATE REDUCED: 2/7/2019
EXHIBIT:

Description: GRAY SILTSTONE

Boring:

SAMPLE LOCATION

SPECIMEN INFORMATION
Sample No.: 3 Mass (g): 493.08
Length (in.):

B-1 Depth (feet): 27.9-31.3

4.15 Diameter (in.):

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

TEST RESULTS
13,901

Unconfined Compressive Strength (psi):
Failure Strain (%):
Failure Load (lbs):

1.29
5,228
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Site: S-13-243 RBO Adams Creek

1.84
L/D Ratio: 2.31 Density (pcf): 169.97

COMPRESSIVE STRENGTH AND ELASTIC MODULUS OF
INTACT ROCK ASTM D7012

PROJECT NO.: 7318119E

CLIENT: SCDOT
PROJECT: Emergency bridge Package
2018-2

LAB NO.: 718
DATE TESTED: 1/29/19
DATE REDUCED: 2/7/2019
EXHIBIT:

Description: GRAY SILTSTONE

Boring:

SAMPLE LOCATION

SPECIMEN INFORMATION
Sample No.: 6 Mass (g): 500.79
Length (in.):

B-1 Depth (feet): 33.7-35.1

4.24 Diameter (in.):

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

TEST RESULTS
8,186

Unconfined Compressive Strength (psi):
Failure Strain (%):
Failure Load (lbs):

1.09
3,089
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Site: S-13-243 RBO Adams Creek

1.84
L/D Ratio: 2.30 Density (pcf): 172.86

COMPRESSIVE STRENGTH AND ELASTIC MODULUS OF
INTACT ROCK ASTM D7012

PROJECT NO.: 7318119E

CLIENT: SCDOT
PROJECT: Emergency bridge Package
2018-2

LAB NO.: 719
DATE TESTED: 1/29/19
DATE REDUCED: 2/7/2019
EXHIBIT:

Description: GRAY SILTSTONE

Boring:

SAMPLE LOCATION

SPECIMEN INFORMATION
Sample No.: 7 Mass (g): 507.31
Length (in.):

B-1 Depth (feet): 35.1-40.1

4.22 Diameter (in.):

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

TEST RESULTS
21,642

Unconfined Compressive Strength (psi):
Failure Strain (%):
Failure Load (lbs):

1.46
8,175
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DRILL RIG SPT HAMMER ENERGY
CALIBRATION REPORT

Drill Rig Model CME-55 SN 359485
Terracon Drill Rig # 727

September 18, 2018

Prepared for:
Terracon Consultants, Inc.

Columbia, SC

Prepared by:
Terracon Consultants, Inc.

North Charleston, South Carolina

Drill Rig SPT Hammer Energy Calibration Report
CME-55, SN: 359485, DR # 727  Columbia, SC
September 18, 2018

Responsive Resourceful Reliable

 PROJECT  INFORMATION

ITEM DESCRIPTION

Drill Rig Identification CME-55, SN 359485, DR # 727 (see photograph on cover page)

Drill Rig Owner Terracon

Drill Rig Operator Will B.

Testing Date September 17, 2018

Testing Location Terracon Parking Lot, Columbia, SC

Boring Identification SB-1

Energy Measurement Depths 28.5 ft.; 33.5 ft.; 38.5 ft.; 43.5 ft.; 48.5 ft.

Hammer Type Automatic

Boring Method Hollow Stem Auger

Drill Rods
nAWJ
n1¾” outside diameter
n3/16” wall thickness

SPT Calibration Testing Equipment
n2 foot AWJ rod instrumented w/ 2 strain gauges and 2

accelerometers
nModel PAX Pile Driving Analyzer™ (PDA)

ASTM Methods Used

ASTM D1586-11 – Standard Test Method for Standard Penetration
Test and Split Barrel Sampling of Soils
ASTM D4633-16 – Standard Methods for Energy Measurement for
Dynamic Penetrometers

SPT Calibration Personnel R. Wakeford & Z. McIntosh

 TEST RESULTS

Table 1: SPT Hammer Energy Calibration Testing Summary

Boring
Start

Depth1

(ft)

Rod
Length2

(ft)

Rod
Sections3

Measured Blow Counts
(blows/6 inches)

SPT
Nmeas
(bpf)

Soil
Type4

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

SB-1

28.5 30.0 0 6 0 6 7 11 - 18 SC

33.5 35.0 0 7 0 5 6 10 - 16 SC

38.5 40.0 0 8 0 3 5 6 - 11 SC

43.5 45.0 0 9 0 5 6 10 - 16 SC

48.5 50.0 0 10 0 2 6 5 - 11 SC
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-55, SN: 359485, DR # 727  Columbia, SC
September 18, 2018

Responsive Resourceful Reliable

Table 2: Energy Measurement and Analysis Summary

Boring
Start

Depth1

(ft)

SPT
Nm

(bpf)

No.
of

Blows2

EMX3 (kip-ft) ETR3 (%)

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

Dev.

SB-1

28.5 18 18 0.34 0.32 0.32 0.005 92.6 1.434

33.5 16 16 0.33 0.32 0.32 0.004 92.1 1.281

38.5 11 11 0.34 0.33 0.34 0.006 95.7 1.644

43.5 16 16 0.34 0.31 0.32 0.009 92.2 2.577

48.5 11 11 0.34 0.31 0.33 0.008 93.2 2.262

Average: 0.34 0.31 0.33 0.006 93.2 1.840
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

Depth1

(ft)

SPT
Nmeas
(bpf)

No.
of

Blows2

BPM3

Max. Min. Ave. Std. Dev.

SB-1

28.5 18 18 54.3 52.8 53.6 0.381

33.5 16 16 54.8 54.0 54.4 0.236

38.5 11 11 55.5 53.9 54.5 0.520

43.5 16 16 55.6 53.4 54.2 0.517

48.5 11 11 55.2 53.8 54.4 0.469

Average: 55.1 53.6 54.2 0.425
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-55 (No. 727) has an ETR of 93.2% ±
1.84%.  Based on this ETR, the hammer efficiency correction (CE) is 1.55.
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Exhibit A-1     Representative Blow

Terracon Pile Driving Analyzer ®
COLUMBIA SPT RIG CAL CME 55 SERIAL # 359485

TS: 20.5
TB: 2.5

F3 (50)
F4 (50)

   A34 F34

TS: 20.5
TB: 2.5

V3 (23.7)
V4 (23.7)

72.0 @ 6.72 ft
74.0 @ 16.96 ft

LTT @ 46.01 ft

Project Information
PROJECT: COLUMBIA SPT RIG CAL
PILE NAME: CME 55 SERIAL # 359485
DESCR: STB-1 48.5-50
OPERATOR: ZM
FILE: CME 55 SERIAL # 359485_6_Log.W01
9/17/2018 11:34:31 AM
Blow Number 11

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

53.70
1.18

30000
0.492

16807.9
2.1

6.40

49.80

Quantity Results
ETR
CSX
CSB
BPM
EMX
DMX
SFR
MEX
VMX

(%)
ksi
ksi
bpm
k-ft
in
kips
µE
f/s

94.9
21.8
0.0

54.3
0.332
1.20

728
20.4

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

Version 2014.118

Drill Rig SPT Hammer Energy Calibration Report
CME-55, SN: 359485, DR # 727  Columbia, SC
September 18, 2018

Responsive Resourceful Reliable

Exhibit A-2     PDA Equipment Calibrations
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Exhibit A-3     SPT Calibration Data Plots and Tables
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Pile Dynamics, Inc. Page 1
Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 18-September-2018

COLUMBIA SPT RIG CAL - CME 55 SERIAL # 359485 STB-1 28.5-30
OP: ZM Date: 17-September-2018
AR: 1.18 in² SP: 0.492 k/ft³
LE: 33.70 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.00
FMX: Maximum Force BPM: Blows/Minute
VMX: Maximum Velocity DMX: Maximum Displacement
EMX: Maximum Energy CSX: Compression Stress Maximum
ETR: Energy Transfer Ratio - Rated
BL# Depth BLC FMX VMX EMX ETR BPM DMX CSX

ft bl/ft kips f/s k-ft (%) bpm in ksi
7 29.07 14 26 20.4 0.325 92.7 53.5 0.86 22.0
8 29.14 14 26 20.5 0.325 92.8 53.6 0.86 22.1
9 29.21 14 26 20.2 0.324 92.5 53.9 0.86 22.0

10 29.29 14 26 21.2 0.330 94.4 52.8 0.86 21.9
11 29.36 14 27 20.9 0.335 95.7 54.3 0.87 22.5
12 29.43 14 26 20.2 0.324 92.5 53.8 0.86 22.1
13 29.50 14 26 20.4 0.322 91.9 54.0 0.87 22.4
14 29.55 22 26 20.4 0.322 92.1 53.3 0.67 22.5
15 29.59 22 26 21.2 0.326 93.1 53.6 0.69 22.0
16 29.64 22 26 20.4 0.322 92.1 53.8 0.67 21.8
17 29.68 22 25 20.0 0.329 94.0 53.5 0.69 21.3
18 29.73 22 26 20.6 0.324 92.5 53.7 0.62 22.0
19 29.77 22 25 21.4 0.323 92.4 53.6 0.65 21.6
20 29.82 22 26 21.2 0.329 94.0 53.7 0.65 22.0
21 29.86 22 26 21.2 0.327 93.4 53.4 0.64 21.6
22 29.91 22 24 19.8 0.317 90.7 53.7 0.62 20.2
23 29.95 22 24 20.5 0.315 89.9 53.0 0.59 20.5
24 30.00 22 24 20.6 0.316 90.4 54.3 0.59 20.4

Average 26 20.6 0.324 92.6 53.6 0.73 21.7
Std. Dev. 1 0.5 0.005 1.4 0.4 0.11 0.7
Maximum 27 21.4 0.335 95.7 54.3 0.87 22.5
Minimum 24 19.8 0.315 89.9 52.8 0.59 20.2

Total number of blows analyzed: 18

BL# Sensors
7-24 F3: [AWJ 1] 216.5 (1.00); F4: [AWJ 2] 216.2 (1.00); A3: [K0059] 317.0 (1.00);

A4: [K5418] 382.0 (1.00)

BL# Comments
7 Blows 1-6 = Seating blows, Blow 7 = First blow of N value

Time Summary
Drive 25 seconds 10:58 AM - 10:58 AM BN 1 - 24
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Pile Dynamics, Inc. Page 1
Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 18-September-2018

COLUMBIA SPT RIG CAL - CME 55 SERIAL # 359485 STB-1 33.5-35
OP: ZM Date: 17-September-2018
AR: 1.18 in² SP: 0.492 k/ft³
LE: 38.70 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.00
FMX: Maximum Force BPM: Blows/Minute
VMX: Maximum Velocity DMX: Maximum Displacement
EMX: Maximum Energy CSX: Compression Stress Maximum
ETR: Energy Transfer Ratio - Rated
BL# Depth BLC FMX VMX EMX ETR BPM DMX CSX

ft bl/ft kips f/s k-ft (%) bpm in ksi
6 34.08 12 27 20.1 0.322 92.0 54.2 1.14 22.8
7 34.17 12 26 20.1 0.321 91.7 54.6 1.09 22.4
8 34.25 12 27 19.8 0.320 91.4 54.3 1.05 22.6
9 34.33 12 26 20.0 0.323 92.2 54.4 1.01 22.2

10 34.42 12 28 19.9 0.330 94.3 54.6 1.14 23.6
11 34.50 12 27 20.0 0.320 91.5 54.1 1.00 22.8
12 34.55 20 27 20.2 0.325 92.8 54.7 0.89 23.2
13 34.60 20 27 19.8 0.317 90.7 54.2 0.85 22.7
14 34.65 20 27 19.6 0.315 90.0 54.7 0.81 23.0
15 34.70 20 27 20.3 0.318 90.8 54.2 0.75 22.9
16 34.75 20 27 19.7 0.320 91.3 54.0 0.81 22.9
17 34.80 20 28 20.0 0.323 92.3 54.8 0.77 23.4
18 34.85 20 27 19.8 0.320 91.4 54.2 0.77 22.5
19 34.90 20 27 19.8 0.331 94.7 54.4 0.81 23.1
20 34.95 20 27 19.7 0.327 93.3 54.4 0.74 22.7
21 35.00 20 28 19.7 0.326 93.2 54.4 0.71 23.3

Average 27 19.9 0.322 92.1 54.4 0.89 22.9
Std. Dev. 0 0.2 0.004 1.2 0.2 0.15 0.4
Maximum 28 20.3 0.331 94.7 54.8 1.14 23.6
Minimum 26 19.6 0.315 90.0 54.0 0.71 22.2

Total number of blows analyzed: 16

BL# Sensors
6-21 F3: [AWJ 1] 216.5 (1.00); F4: [AWJ 2] 216.2 (1.00); A3: [K0059] 317.0 (1.00);

A4: [K5418] 382.0 (1.00)

BL# Comments
6 Blows 1-5 = Seating blows, Blow 6 = First blow of N value

Time Summary
Drive 22 seconds 11:05 AM - 11:05 AM BN 1 - 21
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Pile Dynamics, Inc. Page 1
Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 18-September-2018

COLUMBIA SPT RIG CAL - CME 55 SERIAL # 359485 STB-1 38.5-40
OP: ZM Date: 17-September-2018
AR: 1.18 in² SP: 0.492 k/ft³
LE: 43.70 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.00
FMX: Maximum Force BPM: Blows/Minute
VMX: Maximum Velocity DMX: Maximum Displacement
EMX: Maximum Energy CSX: Compression Stress Maximum
ETR: Energy Transfer Ratio - Rated
BL# Depth BLC FMX VMX EMX ETR BPM DMX CSX

ft bl/ft kips f/s k-ft (%) bpm in ksi
4 39.10 10 26 19.5 0.325 92.9 55.5 1.42 22.0
5 39.20 10 27 20.2 0.334 95.6 54.0 1.30 22.7
6 39.30 10 27 20.4 0.341 97.4 54.0 1.26 22.7
7 39.40 10 27 20.1 0.329 93.9 54.5 1.20 22.9
8 39.50 10 27 21.2 0.341 97.6 54.2 1.20 23.3
9 39.58 12 26 20.9 0.338 96.4 54.9 1.04 22.3

10 39.67 12 27 20.7 0.339 96.9 53.9 1.11 22.6
11 39.75 12 26 20.3 0.331 94.5 54.5 1.11 21.8
12 39.83 12 25 20.6 0.343 98.0 54.0 1.17 21.4
13 39.92 12 26 20.2 0.331 94.5 55.1 1.10 21.9
14 40.00 12 27 19.4 0.334 95.5 54.4 1.12 22.6

Average 26 20.3 0.335 95.8 54.5 1.18 22.4
Std. Dev. 1 0.5 0.006 1.6 0.5 0.10 0.5
Maximum 27 21.2 0.343 98.0 55.5 1.42 23.3
Minimum 25 19.4 0.325 92.9 53.9 1.04 21.4

Total number of blows analyzed: 11

BL# Sensors
4-14 F3: [AWJ 1] 216.5 (1.00); F4: [AWJ 2] 216.2 (1.00); A3: [K0059] 317.0 (1.00);

A4: [K5418] 382.0 (1.00)

BL# Comments
4 Blows 1-3 = Seating blows, Blow 4 = First blow of N value

Time Summary
Drive 14 seconds 11:14 AM - 11:14 AM BN 1 - 14
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Pile Dynamics, Inc. Page 1
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COLUMBIA SPT RIG CAL - CME 55 SERIAL # 359485 STB-1 43.5-45
OP: ZM Date: 17-September-2018
AR: 1.18 in² SP: 0.492 k/ft³
LE: 48.70 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.00
FMX: Maximum Force BPM: Blows/Minute
VMX: Maximum Velocity DMX: Maximum Displacement
EMX: Maximum Energy CSX: Compression Stress Maximum
ETR: Energy Transfer Ratio - Rated
BL# Depth BLC FMX VMX EMX ETR BPM DMX CSX

ft bl/ft kips f/s k-ft (%) bpm in ksi
6 44.08 12 26 20.2 0.313 89.4 54.2 1.01 21.9
7 44.17 12 26 20.1 0.309 88.2 54.3 1.00 21.8
8 44.25 12 26 19.3 0.314 89.8 54.3 1.00 21.7
9 44.33 12 26 20.3 0.338 96.4 53.9 1.20 22.3

10 44.42 12 25 20.1 0.311 88.8 54.4 1.00 21.5
11 44.50 12 26 20.9 0.323 92.2 54.1 1.00 22.0
12 44.55 20 26 20.2 0.318 90.7 54.2 0.79 22.2
13 44.60 20 26 20.2 0.327 93.5 54.0 0.93 21.8
14 44.65 20 26 20.7 0.332 94.8 53.7 0.77 22.4
15 44.70 20 26 20.7 0.329 94.0 53.5 0.78 21.7
16 44.75 20 27 20.4 0.322 92.0 55.6 0.72 22.5
17 44.80 20 25 18.1 0.315 89.9 53.4 0.69 21.3
18 44.85 20 27 20.9 0.323 92.4 54.0 0.62 22.8
19 44.90 20 26 21.6 0.338 96.6 54.8 0.75 22.3
20 44.95 20 26 20.7 0.328 93.7 54.0 0.70 21.9
21 45.00 20 25 21.3 0.321 91.6 54.4 0.65 21.2

Average 26 20.4 0.322 92.1 54.2 0.85 22.0
Std. Dev. 1 0.8 0.009 2.5 0.5 0.16 0.4
Maximum 27 21.6 0.338 96.6 55.6 1.20 22.8
Minimum 25 18.1 0.309 88.2 53.4 0.62 21.2

Total number of blows analyzed: 16

BL# Sensors
6-21 F3: [AWJ 1] 216.5 (1.00); F4: [AWJ 2] 216.2 (1.00); A3: [K0059] 317.0 (1.00);

A4: [K5418] 382.0 (1.00)

BL# Comments
6 Blows 1-5 = Seating blows, Blow 6 = First blow of N value

Time Summary
Drive 22 seconds 11:25 AM - 11:26 AM BN 1 - 21
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COLUMBIA SPT RIG CAL - CME 55 SERIAL # 359485 STB-1 48.5-50
OP: ZM Date: 17-September-2018
AR: 1.18 in² SP: 0.492 k/ft³
LE: 53.70 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.00
FMX: Maximum Force BPM: Blows/Minute
VMX: Maximum Velocity DMX: Maximum Displacement
EMX: Maximum Energy CSX: Compression Stress Maximum
ETR: Energy Transfer Ratio - Rated
BL# Depth BLC FMX VMX EMX ETR BPM DMX CSX

ft bl/ft kips f/s k-ft (%) bpm in ksi
3 49.08 12 27 20.3 0.338 96.5 54.1 1.27 22.9
4 49.17 12 27 20.2 0.333 95.3 55.2 1.03 23.1
5 49.25 12 26 19.9 0.310 88.4 54.4 1.00 22.4
6 49.33 12 27 20.4 0.324 92.5 53.8 1.00 22.6
7 49.42 12 26 20.5 0.322 92.1 55.1 1.00 22.4
8 49.50 12 26 19.7 0.326 93.3 54.3 1.03 21.8
9 49.60 10 27 20.4 0.331 94.5 54.0 1.20 22.9

10 49.70 10 27 20.7 0.327 93.4 55.0 1.20 23.0
11 49.80 10 26 20.4 0.332 94.9 54.3 1.20 21.8
12 49.90 10 26 20.1 0.330 94.3 54.2 1.20 22.2
13 50.00 10 26 20.1 0.317 90.6 54.2 1.21 22.0

Average 27 20.2 0.326 93.2 54.4 1.12 22.5
Std. Dev. 1 0.3 0.008 2.2 0.4 0.10 0.5
Maximum 27 20.7 0.338 96.5 55.2 1.27 23.1
Minimum 26 19.7 0.310 88.4 53.8 1.00 21.8

Total number of blows analyzed: 11

BL# Sensors
3-13 F3: [AWJ 1] 216.5 (1.00); F4: [AWJ 2] 216.2 (1.00); A3: [K0059] 317.0 (1.00);

A4: [K5418] 382.0 (1.00)

BL# Comments
3 Blows 1-2 = Seating blows, Blow 3 = First blow of N value

Time Summary
Drive 13 seconds 11:34 AM - 11:34 AM BN 1 - 13

Drill Rig SPT Hammer Energy Calibration Report
CME-55, SN: 359485, DR # 727  Columbia, SC
September 18, 2018

Responsive Resourceful Reliable

Exhibit A-4     Field Log


