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Depth(ft) S-wave velocity(ft/s)
0.0 952
4.0 878
8.6 760

13.7 658
19.4 658
25.7 810
32.6 1122
40.0 1597
48.0 1954
56.6 2140
65.7 2106
75.4 1857
85.7 1900
96.6 1920
108.0 1836

Average Weighted Shear Wave Velocity (ft/s)1 = 1271
Seismic Site Classification = C

1. Between 0 ft and 100 ft.

 Project Mgr:    Project No.

 Prepared by:      

 Checked by:   Scale:

 Approved by:    Date: 1450 FIFTH STREET WEST NORTH CHARLESTON, SC

PH: (843) 884-1234 Fax. (843) 884-9234
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NOTES:
Poisson's Ratio not provided due to non-linear deformation.

1.96
L/D Ratio: 2.05 Density (pcf): 154.25

COMPRESSIVE STRENGTH AND ELASTIC MODULUS OF
INTACT ROCK ASTM D7012

PROJECT NO.: 73155050U

CLIENT: SCDOT
PROJECT: S-38-50 (Four Holes Road) 
over I-26 Emergency Replacement

LAB NO.: 4026 - Unconfined
DATE TESTED: 5/15/2018
DATE REDUCED: 5/18/2018

Description: Limestone

Boring:
SAMPLE LOCATION

SPECIMEN INFORMATION
Sample No.: Mass (g): 489.90
Length (in.):

B-1 Depth (feet): 76.0 - 81.0

4.01 Diameter (in.):

Elastic Modulus, E, (ksi): 528

TEST RESULTS
8,591

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

0.56
2,845
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NOTES:
Poisson's Ratio not provided due to non-linear deformation.

1.95
L/D Ratio: 2.02 Density (pcf): 154.24

COMPRESSIVE STRENGTH AND ELASTIC MODULUS OF
INTACT ROCK ASTM D7012

PROJECT NO.: 73155050U

CLIENT: SCDOT
PROJECT: S-38-50 (Four Holes Road) 
over I-26 Emergency Replacement

LAB NO.: 4027
DATE TESTED: 5/15/2018
DATE REDUCED: 5/18/2018

Description: Limestone

Boring:
SAMPLE LOCATION

SPECIMEN INFORMATION
Sample No.: Mass (g): 475.20
Length (in.):

B-2 Depth (feet): 75.0 - 80.0

3.93 Diameter (in.):

Elastic Modulus, E, (ksi): 744

TEST RESULTS
11,178

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

0.63
3,786
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NOTES:

1.97
L/D Ratio: 2.10 Density (pcf): 155.63

COMPRESSIVE STRENGTH AND ELASTIC MODULUS OF
INTACT ROCK ASTM D7012

PROJECT NO.: 73155050U

CLIENT: SCDOT
PROJECT: S-38-50 (Four Holes Road) 
over I-26 Emergency Replacement

LAB NO.: 4028
DATE TESTED: 5/15/2018
DATE REDUCED: 5/18/2018

Description: Limestone

Boring:
SAMPLE LOCATION

SPECIMEN INFORMATION
Sample No.: Mass (g): 515.50
Length (in.):

B-2 Depth (feet): 80.0 - 85.0

4.14 Diameter (in.):

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

625
0.12

TEST RESULTS
10,182

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

0.49
3,358
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Exhibit C-3 

DESCRIPTION OF ROCK PROPERTIES 
 

WEATHERING
Term Description 
Unweathered No visible sign of rock material weathering, perhaps slight discoloration on major discontinuity surfaces. 
Slightly 
weathered 

Discoloration indicates weathering of rock material and discontinuity surfaces.  All the rock material may be 
discolored by weathering and may be somewhat weaker externally than in its fresh condition. 

Moderately 
weathered 

Less than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is 
present either as a continuous framework or as corestones. 

Highly 
weathered 

More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is 
present either as a discontinuous framework or as corestones. 

Completely 
weathered 

All rock material is decomposed and/or disintegrated to soil.  The original mass structure is still largely 
intact. 

Residual soil All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a 
large change in volume, but the soil has not been significantly transported. 

 

STRENGTH OR HARDNESS 

Description Field Identification Uniaxial Compressive 
Strength, PSI (MPa) 

Extremely weak Indented by thumbnail 40-150 (0.3-1) 

Very weak Crumbles under firm blows with point of geological hammer, can 
be peeled by a pocket knife 150-700 (1-5) 

Weak rock Can be peeled by a pocket knife with difficulty, shallow 
indentations made by firm blow with point of geological hammer 

700-4,000 (5-30) 

Medium strong Cannot be scraped or peeled with a pocket knife, specimen can be 
fractured with single firm blow of geological hammer 4,000-7,000 (30-50) 

Strong rock Specimen requires more than one blow of geological hammer to 
fracture it 7,000-15,000 (50-100) 

Very strong Specimen requires many blows of geological hammer to fracture it 15,000-36,000 (100-250) 
Extremely strong Specimen can only be chipped with geological hammer >36,000 (>250) 

 

DISCONTINUITY DESCRIPTION 
Fracture Spacing (Joints, Faults, Other Fractures) Bedding Spacing (May Include Foliation or Banding) 

Description Spacing Description Spacing 
Extremely close < ¾ in (<19 mm) Laminated < ½ in (<12 mm) 
Very close ¾ in – 2-1/2 in (19 - 60 mm) Very thin ½ in – 2 in (12 – 50 mm) 
Close 2-1/2 in – 8 in (60 – 200 mm) Thin 2 in – 1 ft (50 – 300 mm) 
Moderate 8 in – 2 ft (200 – 600 mm) Medium 1 ft – 3 ft (300 – 900 mm) 
Wide 2 ft – 6 ft (600 mm – 2.0 m) Thick 3 ft – 10 ft (900 mm – 3 m) 
Very Wide 6 ft – 20 ft (2.0 – 6 m) Massive > 10 ft (3 m) 
Discontinuity Orientation (Angle): Measure the angle of discontinuity relative to a plane perpendicular to the longitudinal axis of 
the core.  (For most cases, the core axis is vertical; therefore, the plane perpendicular to the core axis is horizontal.) For 
example, a horizontal bedding plane would have a 0 degree angle. 

 

ROCK QUALITY DESIGNATION (RQD*)  
Description RQD Value (%) 
Very Poor 0 - 25 

Poor 25 – 50 
Fair 50 – 75 

Good 75 – 90 
Excellent 90 - 100 

*The combined length of all sound and intact core segments equal to or greater than 4 inches in length, expressed as a 
percentage of the total core run length.   

 
Reference: U.S. Department of Transportation, Federal Highway Administration, Publication No FHWA-NHI-10-034, December 2009 

Technical Manual for Design and Construction of Road Tunnels – Civil Elements 



DRILL RIG SPT HAMMER ENERGY
CALIBRATION REPORT

Drill Rig Model CME-55 SN 359485
Terracon Drill Rig No. 727

Columbia, SC
July 7, 2016

Project No. 73XX0500

Prepared for:
Terracon Consultants, Inc.

Columbia, SC

Prepared by:
Terracon Consultants, Inc.

North Charleston, SC



Terracon Consul tants,  Inc. 1450 Fif th Street  West North Charleston , South Carol ina 29405
P  [843]  884 1234     F  [843]  884 9234 terracon.com

July 7, 2016

Terracon Consultants Inc.
521 Clemson Road
Columbia, SC 29229

Attn: Mr. Phillip Morris
P: (803) 212-0062
M:  (803) 518-3788
E: Phillip.Morrison@Terracon.com

Re: SPT Rig Calibration Report
Columbia, SC
Terracon Project Number: 73XX0500

Mr. Morrison:

The Charleston office of Terracon Consultants, Inc. (Terracon) has completed the SPT rig
calibration for the above referenced rig. This report provides Energy Transfer Ratio (ETR) for
the SPT hammer found on CME-55 (Serial Number 359485).

We appreciate the opportunity to be of service to you on this project.  If you have any questions
concerning this report, or if we may be of further service, please contact us.

Sincerely,
Terracon Consultants, Inc.

Yulian A. Kebede, Bryan T. Shiver, P.E.
Project Manager Geotechnical Department Manager
Geotechnical Services SC Registration No. 27816

Susheel Kolwalkar, Ph.D., P.E
Senior Engineer
Geotechnical Services



Drill Rig SPT Hammer Energy Calibration Report
CME-55 (SN 359485) ■ Columbia, SC
July 7, 2016 ■ Terracon Project No. 73XX0500

Responsive ■ Resourceful ■ Reliable

 PROJECT INFORMATION

ITEM DESCRIPTION

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

Drill Rig Owner Terracon

Drill Rig Operator Craig Fredrychowsky

Testing Date June 14, 2016

Testing Location Columbia, SC

Terracon Project Number 73XX0500

Boring Identification Test Hole  (B-1)

Energy Measurement Depths 40.5 ft.; 43.5 ft.; 45.5 ft.; 48.5ft.

Hammer Type Automatic

Boring Method Mud Rotary

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)

SPT Calibration Personnel Kenneth Zur

 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
Nm

(bpf)

Soil
Type4

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

Inc.

Test Hole
(B-1)

40.5 45.83 1 8 0 9 10 12 - 22 Sand

43.5 48.83 0 9 0 9 9 12 - 21 Sand

45.5 50.85 1 9 0 12 19 19 - 38 Sand

48.5 53.83 0 10 0 10 13 13 - 26 Sand

1. Depth from existing ground surface to bottom of drill rods at the beginning of SPT
2. Total rod length measured 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) ■ Columbia, SC
July 7, 2016 ■ Terracon Project No. 73XX0500

Responsive ■ Resourceful ■ Reliable

Table 2:
Energy Measurement and Analysis Summary.

Boring
Start

Depth1

(ft)

SPT
Nm

(bpf)

No.
of

Blows2

EFV (kip-ft)3 ETR (%)3

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

Dev.

Test Hole
(B-1)

40.5 22 25 0.29 0.27 0.28 0.004 80.2 1.14

43.5 21 27 0.29 0.28 0.28 0.005 81.4 1.45

45.5 38 48 0.29 0.27 0.28 0.007 80.2 1.94

48.5 26 32 0.28 0.26 0.27 0.006 78.2 1.58

Average: 33 0.29 0.27 0.28 0.01 80.0 1.53

1. Boring ID and depth from existing ground surface to bottom of drill rods at the beginning 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. EFV = Measured Transferred Energy, ETR = Energy Transfer Ratio.

Table 3:
Hammer Blow Rate Summary.

Boring
Start

Depth1

(ft)

SPT
Nm

(bpf)

No.
of

Blows2

BPM3

Max. Min. Ave. Std. Dev.

Test Hole
(B-1)

40.5 22 25 54.60 53.00 53.74 0.476

43.5 21 27 54.60 53.10 53.71 0.344

45.5 38 48 54.90 52.50 53.56 0.454

48.5 26 32 54.40 52.90 53.68 0.426

Average: 33 54.63 52.88 53.67 0.425

1. Boring ID and depth from existing ground surface to bottom of drill rods at the beginning 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, CME-55 (Serial Number 359485) has an ETR of
80.0% ± 1.53%.  Based on this ETR, the hammer efficiency correction (CE) is 1.33.



 

 

 
 
 
 
 
 
 
 

Exhibit A-1     Representative Blow 
  



Terracon Pile Driving Analyzer ®
CME-55 CAL JUNE 2016 B-1, 43.5 ft to 45 ft

TS: 8.2
TB: 4.8

F3 (50.00)
F4 (50.00)

   A34 F34

TS: 8.2
TB: 4.8

V3 (23.74)
V4 (23.74)

63.0 @ 1.18 ft
64.0 @ 7.39 ft

LTT @ 36.26 ft

Project Information
PROJECT: CME-55 CAL JUNE 2016
PILE NAME: B-1, 43.5 ft to 45 ft
DESCR: CME-55, SERIAL# 359485
OPERATOR: CF
FILE: B-1, 43.5-45.W01
6/14/2016 4:50:51 PM
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

48.83
1.18

30000
0.492

16807.9
2.1

5.82

44.00

Quantity Results
FMX
VMX
EFV
ETR
BPM
DMX
CSX
DFN
TSX

kips
f/s
k-ft
(%)
bpm
in
ksi
in
ksi

24.83
17.67
0.28
79.0

53.30
0.79

21.05
0.67

15.40

Sensors
F3: [AWJ 1] 211.53 (1)
F4: [AWJ 2] 211.77 (1)
A3: [K1737] 342 mv/5000g's (1)
A4: [K1732] 360 mv/5000g's (1)
CLIP: OK

Version 2016.125



Terracon Pile Driving Analyzer ®
CME-55 CAL JUNE 2016 B-1, 43.5 ft to 45 ft

TS: 8.2
TB: 4.8

F (50.00)
V (23.74)

   A34 F34

TS: 8.2
TB: 4.8

WU (50.00)
WD (50.00)

63.0 @ 1.18 ft
64.0 @ 7.39 ft

LTT @ 36.26 ft

Project Information
PROJECT: CME-55 CAL JUNE 2016
PILE NAME: B-1, 43.5 ft to 45 ft
DESCR: CME-55, SERIAL# 359485
OPERATOR: CF
FILE: B-1, 43.5-45.W01
6/14/2016 4:50:51 PM
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

48.83
1.18

30000
0.492

16807.9
2.1

5.82

44.00

Quantity Results
FMX
VMX
EFV
ETR
BPM
DMX
CSX
DFN
TSX

kips
f/s
k-ft
(%)
bpm
in
ksi
in
ksi

24.83
17.67
0.28
79.0

53.30
0.79

21.05
0.67

15.40

Sensors
F3: [AWJ 1] 211.53 (1)
F4: [AWJ 2] 211.77 (1)
A3: [K1737] 342 mv/5000g's (1)
A4: [K1732] 360 mv/5000g's (1)
CLIP: OK

Version 2016.125



 

 

 
 
 
 
 
 
 
 
 

 
 
 
 

Exhibit A-2     PDA Equipment Calibrations 

 

















 

 

 
 
 
 
 
 
 
 
 

 
 
 
 

 
Exhibit A-3     SPT Calibration Data Plots



Pile Dynamics, Inc. - PDIPLOT2 Ver 2016.1.56.1 - Case Method & iCAP® Results
Printed: 27-June-2016 Test started: 14-June-2016

CME-55 CAL JUNE 2016 - B-1, 48.5 ft to 50 ft
CME-55, SERIAL# 359485

1 - Blows 1-10 = Seating Blows, Blow 11 = First Blow of N value
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Pile Dynamics, Inc. Page 1
Case Method & iCAP® Results PDIPLOT2 2016.1.56.1 - Printed 27-June-2016

CME-55 CAL JUNE 2016 - B-1, 48.5 ft to 50 ft CME-55, SERIAL# 359485
OP: CF Date: 14-June-2016
AR: 1.18 in² SP: 0.492 k/ft³
LE: 53.83 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.00 []
FMX: Maximum Force BPM: Blows per Minute
VMX: Maximum Velocity DMX: Maximum Displacement
EMX: Max Transferred Energy CSX: Max Measured Compr. Stress
ETR: Energy Transfer Ratio - Rated DFN: Final Displacement
BL# Depth BLC FMX VMX EMX ETR BPM DMX CSX DFN

ft bl/ft kips f/s k-ft (%) bpm in ksi in
11 49.04 26 23 18.2 0.267 76.4 54.0 0.63 19.5 0.46
12 49.08 26 23 18.1 0.269 76.8 53.6 0.63 19.3 0.46
13 49.12 26 23 18.1 0.275 78.5 53.6 0.63 19.3 0.46
14 49.15 26 22 18.1 0.277 79.3 53.3 0.62 19.1 0.46
15 49.19 26 23 18.1 0.273 78.0 53.8 0.61 19.1 0.46
16 49.23 26 22 18.0 0.269 77.0 54.4 0.60 18.6 0.46
17 49.27 26 23 19.4 0.278 79.5 53.3 0.59 19.7 0.46
18 49.31 26 22 18.1 0.268 76.6 53.4 0.56 18.8 0.46
19 49.35 26 22 18.6 0.261 74.7 54.4 0.57 18.9 0.46
20 49.38 26 25 19.3 0.280 79.9 52.9 0.58 21.2 0.46
21 49.42 26 22 18.1 0.267 76.3 54.4 0.60 18.8 0.46
22 49.46 26 24 18.9 0.275 78.5 53.5 0.60 20.1 0.46
23 49.50 26 23 19.3 0.266 75.9 53.4 0.58 19.4 0.46
24 49.54 26 22 18.2 0.269 76.9 53.5 0.60 19.0 0.46
25 49.58 26 22 18.1 0.251 71.7 54.2 0.54 18.6 0.46
26 49.62 26 22 19.7 0.269 76.8 53.4 0.59 18.9 0.46
27 49.65 26 21 20.4 0.272 77.8 53.5 0.59 17.7 0.46
28 49.69 26 23 19.3 0.274 78.2 53.9 0.58 19.4 0.46
29 49.73 26 23 19.1 0.274 78.2 53.5 0.60 19.4 0.46
30 49.77 26 21 20.5 0.265 75.7 53.6 0.58 18.0 0.46
31 49.81 26 23 18.5 0.275 78.4 54.0 0.60 19.3 0.46
32 49.85 26 23 19.3 0.275 78.6 53.0 0.60 19.4 0.46
33 49.88 26 24 19.1 0.274 78.2 54.3 0.57 19.9 0.46
34 49.92 26 24 18.7 0.281 80.4 52.9 0.60 20.0 0.46
35 49.96 26 22 17.8 0.271 77.4 54.3 0.59 18.7 0.46
36 50.00 26 23 18.2 0.276 78.8 53.5 0.60 19.3 0.46

Average 23 18.7 0.271 77.5 53.7 0.59 19.2 0.46
Std. Dev. 1 0.7 0.006 1.8 0.4 0.02 0.7 0.00
Maximum 25 20.5 0.281 80.4 54.4 0.63 21.2 0.46
Minimum 21 17.8 0.251 71.7 52.9 0.54 17.7 0.46

Total number of blows analyzed: 26

BL# Sensors

11-36 F3: [AWJ 1] 211.5 (1.00); F4: [AWJ 2] 211.8 (1.00); A3: [K1737] 342.0 (1.00);
A4: [K1732] 360.0 (1.00)

BL# Comments

11 Blows 1-10 = Seating Blows, Blow 11 = First Blow of N value



Pile Dynamics, Inc. - PDIPLOT2 Ver 2016.1.56.1 - Case Method & iCAP® Results
Printed: 27-June-2016 Test started: 14-June-2016

CME-55 CAL JUNE 2016 - B-1, 45.5 ft to 47 ft
CME-55, SERIAL# 359485

1 - Blows 1-12 = Seating Blows, Blow 13 = First blow of N value
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Pile Dynamics, Inc. Page 1
Case Method & iCAP® Results PDIPLOT2 2016.1.56.1 - Printed 27-June-2016

CME-55 CAL JUNE 2016 - B-1, 45.5 ft to 47 ft CME-55, SERIAL# 359485
OP: CF Date: 14-June-2016
AR: 1.18 in² SP: 0.492 k/ft³
LE: 50.83 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.00 []
FMX: Maximum Force BPM: Blows per Minute
VMX: Maximum Velocity DMX: Maximum Displacement
EMX: Max Transferred Energy CSX: Max Measured Compr. Stress
ETR: Energy Transfer Ratio - Rated DFN: Final Displacement
BL# Depth BLC FMX VMX EMX ETR BPM DMX CSX DFN

ft bl/ft kips f/s k-ft (%) bpm in ksi in
13 46.03 38 24 17.8 0.263 75.2 54.2 0.48 20.1 0.32
14 46.05 38 26 19.3 0.288 82.2 53.1 0.51 21.9 0.31
15 46.08 38 23 17.8 0.269 76.7 53.8 0.50 19.9 0.32
16 46.11 38 25 18.3 0.274 78.3 53.3 0.50 21.1 0.31
17 46.13 38 24 18.1 0.274 78.2 53.2 0.50 20.6 0.32
18 46.16 38 24 18.3 0.275 78.6 53.5 0.49 20.6 0.32
19 46.18 38 24 17.9 0.270 77.1 53.6 0.49 20.2 0.32
20 46.21 38 23 17.5 0.265 75.8 54.2 0.49 19.7 0.31
21 46.24 38 26 19.1 0.283 80.9 52.7 0.50 22.0 0.31
22 46.26 38 23 17.4 0.266 76.0 54.0 0.48 19.5 0.32
23 46.29 38 25 18.6 0.276 78.9 53.7 0.49 21.0 0.31
24 46.32 38 25 18.7 0.278 79.5 53.4 0.49 21.2 0.31
25 46.34 38 23 17.7 0.269 76.9 53.9 0.48 19.6 0.32
26 46.37 38 24 18.6 0.276 78.8 52.5 0.49 20.5 0.32
27 46.39 38 25 18.5 0.289 82.5 54.1 0.54 21.4 0.32
28 46.42 38 25 18.5 0.275 78.5 53.4 0.49 21.2 0.32
29 46.45 38 23 17.3 0.265 75.6 53.2 0.48 19.8 0.32
30 46.47 38 24 17.9 0.266 76.0 53.9 0.49 20.0 0.32
31 46.50 38 25 18.4 0.274 78.3 53.7 0.48 21.2 0.31
32 46.53 38 24 17.8 0.273 78.0 53.0 0.48 20.2 0.31
33 46.55 38 23 17.8 0.282 80.6 53.5 0.53 19.9 0.32
34 46.58 38 26 18.9 0.279 79.8 53.2 0.50 21.7 0.32
35 46.61 38 23 17.7 0.266 76.0 54.9 0.48 19.7 0.32
36 46.63 38 23 18.1 0.276 79.0 52.7 0.50 19.7 0.32
37 46.66 38 26 18.7 0.274 78.3 53.7 0.49 21.9 0.31
38 46.68 38 25 19.5 0.286 81.7 53.7 0.50 21.5 0.32
39 46.71 38 24 18.3 0.276 78.8 53.1 0.49 20.2 0.32
40 46.74 38 26 18.8 0.274 78.2 53.8 0.48 21.7 0.32
41 46.76 38 25 19.3 0.282 80.7 53.5 0.49 21.4 0.32
42 46.79 38 23 18.1 0.270 77.0 53.7 0.48 19.6 0.32
43 46.82 38 24 18.6 0.274 78.4 53.2 0.49 20.5 0.32
44 46.84 38 23 17.7 0.270 77.1 53.2 0.49 19.4 0.31
45 46.87 38 25 18.8 0.274 78.2 53.9 0.50 21.4 0.32
46 46.89 38 23 18.0 0.277 79.1 53.5 0.50 19.6 0.32
47 46.92 38 25 19.1 0.284 81.2 53.1 0.51 21.3 0.32
48 46.95 38 23 17.8 0.272 77.7 53.9 0.49 19.5 0.31
49 46.97 38 25 18.4 0.277 79.0 53.6 0.50 21.1 0.32
50 47.00 38 23 17.3 0.267 76.2 53.7 0.48 19.1 0.32

Average 24 18.3 0.274 78.4 53.5 0.49 20.6 0.32
Std. Dev. 1 0.6 0.006 1.8 0.5 0.01 0.8 0.00
Maximum 26 19.5 0.289 82.5 54.9 0.54 22.0 0.32
Minimum 23 17.3 0.263 75.2 52.5 0.48 19.1 0.31

Total number of blows analyzed: 38



Pile Dynamics, Inc. - PDIPLOT2 Ver 2016.1.56.1 - Case Method & iCAP® Results
Printed: 27-June-2016 Test started: 14-June-2016

CME-55 CAL JUNE 2016 - B-1, 40.5 ft to 42 ft
CME-55, SERIAL# 359485

1 - Blows 1-9 = Seating blows, Blow 10 = First blow of N value
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Pile Dynamics, Inc. Page 1
Case Method & iCAP® Results PDIPLOT2 2016.1.56.1 - Printed 27-June-2016

CME-55 CAL JUNE 2016 - B-1, 40.5 ft to 42 ft CME-55, SERIAL# 359485
OP: CF Date: 14-June-2016
AR: 1.18 in² SP: 0.492 k/ft³
LE: 45.83 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.00 []
FMX: Maximum Force BPM: Blows per Minute
VMX: Maximum Velocity DMX: Maximum Displacement
EMX: Max Transferred Energy CSX: Max Measured Compr. Stress
ETR: Energy Transfer Ratio - Rated DFN: Final Displacement
BL# Depth BLC FMX VMX EMX ETR BPM DMX CSX DFN

ft bl/ft kips f/s k-ft (%) bpm in ksi in
10 41.05 20 27 18.2 0.285 81.5 53.2 0.81 22.5 0.60
11 41.10 20 27 18.3 0.282 80.5 54.5 0.79 23.0 0.60
12 41.15 20 26 18.1 0.278 79.3 53.0 0.75 22.2 0.60
13 41.20 20 27 18.4 0.284 81.1 54.4 0.76 22.8 0.60
14 41.25 20 27 18.3 0.283 80.8 53.3 0.71 22.6 0.60
15 41.30 20 27 18.5 0.280 80.1 54.3 0.71 22.8 0.60
16 41.35 20 27 18.4 0.284 81.2 53.1 0.68 22.8 0.60
17 41.40 20 27 18.2 0.276 78.8 54.6 0.64 22.7 0.60
18 41.45 20 27 18.6 0.286 81.6 53.4 0.65 23.1 0.60
19 41.50 20 27 18.4 0.284 81.1 53.2 0.64 22.9 0.60
20 41.54 24 26 17.7 0.284 81.0 53.8 0.63 22.2 0.50
21 41.58 24 26 18.5 0.286 81.8 54.4 0.62 22.1 0.50
22 41.63 24 27 18.4 0.281 80.4 53.4 0.61 22.8 0.50
23 41.67 24 27 18.6 0.284 81.1 53.6 0.61 22.8 0.50
24 41.71 24 26 18.4 0.279 79.7 53.9 0.60 21.9 0.50
25 41.75 24 26 18.3 0.280 80.1 53.7 0.60 22.2 0.50
26 41.79 24 26 18.3 0.279 79.6 53.7 0.59 22.2 0.50
27 41.83 24 26 18.4 0.281 80.3 53.7 0.59 22.4 0.50
28 41.88 24 27 18.4 0.283 80.7 53.2 0.59 22.7 0.50
29 41.92 24 26 18.2 0.274 78.4 54.3 0.57 22.4 0.50
30 41.96 24 26 18.0 0.279 79.8 53.5 0.59 22.0 0.50
31 42.00 24 26 18.2 0.284 81.2 53.7 0.59 22.4 0.50

Average 27 18.3 0.282 80.5 53.7 0.65 22.5 0.55
Std. Dev. 0 0.2 0.003 0.9 0.5 0.07 0.3 0.05
Maximum 27 18.6 0.286 81.8 54.6 0.81 23.1 0.60
Minimum 26 17.7 0.274 78.4 53.0 0.57 21.9 0.50

Total number of blows analyzed: 22

BL# Sensors

10-31 F3: [AWJ 1] 211.5 (1.00); F4: [AWJ 2] 211.8 (1.00); A3: [K1737] 342.0 (1.00);
A4: [K1732] 360.0 (1.00)

BL# Comments

10 Blows 1-9 = Seating blows, Blow 10 = First blow of N value

Time Summary

Drive 26 seconds 4:41 PM - 4:42 PM BN 7 - 31



Pile Dynamics, Inc. - PDIPLOT2 Ver 2016.1.56.1 - Case Method & iCAP® Results
Printed: 27-June-2016 Test started: 14-June-2016

CME-55 CAL JUNE 2016 - B-1, 43.5 ft to 45 ft
CME-55, SERIAL# 359485

1 - Blows 1-9 = Seating Blows, Blow 10 = First blow of N value
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Case Method & iCAP® Results PDIPLOT2 2016.1.56.1 - Printed 27-June-2016

CME-55 CAL JUNE 2016 - B-1, 43.5 ft to 45 ft CME-55, SERIAL# 359485
OP: CF Date: 14-June-2016
AR: 1.18 in² SP: 0.492 k/ft³
LE: 48.83 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.00 []
FMX: Maximum Force BPM: Blows per Minute
VMX: Maximum Velocity DMX: Maximum Displacement
EMX: Max Transferred Energy CSX: Max Measured Compr. Stress
ETR: Energy Transfer Ratio - Rated DFN: Final Displacement
BL# Depth BLC FMX VMX EMX ETR BPM DMX CSX DFN

ft bl/ft kips f/s k-ft (%) bpm in ksi in
10 44.06 18 26 17.9 0.272 77.8 53.9 0.75 21.7 0.66
11 44.11 18 26 18.3 0.280 80.1 53.3 0.76 22.1 0.66
12 44.17 18 25 17.8 0.282 80.6 54.2 0.80 21.3 0.67
13 44.22 18 26 18.2 0.273 78.1 53.5 0.72 22.2 0.67
14 44.28 18 25 18.0 0.280 80.0 53.1 0.73 21.4 0.67
15 44.33 18 25 18.1 0.286 81.7 54.1 0.75 21.4 0.67
16 44.39 18 25 18.1 0.290 83.0 53.7 0.74 21.5 0.67
17 44.44 18 25 17.8 0.288 82.2 53.7 0.70 21.0 0.67
18 44.50 18 26 18.7 0.291 83.2 53.7 0.68 22.3 0.67
19 44.54 24 25 18.1 0.271 77.3 53.7 0.58 21.4 0.50
20 44.58 24 27 18.9 0.280 79.9 53.6 0.59 22.6 0.50
21 44.63 24 26 18.6 0.283 80.8 53.5 0.61 22.1 0.50
22 44.67 24 26 18.7 0.280 80.0 53.7 0.59 22.0 0.50
23 44.71 24 26 18.5 0.283 80.9 53.9 0.62 22.3 0.50
24 44.75 24 24 17.5 0.263 75.2 53.6 0.56 20.6 0.50
25 44.79 24 26 18.2 0.275 78.6 53.5 0.59 22.0 0.50
26 44.83 24 27 18.4 0.279 79.8 53.5 0.59 22.6 0.50
27 44.88 24 26 18.3 0.279 79.6 54.0 0.59 22.4 0.50
28 44.92 24 25 17.5 0.269 76.9 54.0 0.58 20.9 0.50
29 44.96 24 26 18.9 0.289 82.5 53.1 0.61 22.2 0.50
30 45.00 24 25 17.6 0.268 76.6 54.1 0.56 20.8 0.50

Average 26 18.2 0.279 79.7 53.7 0.65 21.7 0.57
Std. Dev. 1 0.4 0.007 2.1 0.3 0.08 0.6 0.08
Maximum 27 18.9 0.291 83.2 54.2 0.80 22.6 0.67
Minimum 24 17.5 0.263 75.2 53.1 0.56 20.6 0.50

Total number of blows analyzed: 21

BL# Sensors

10-30 F3: [AWJ 1] 211.5 (1.00); F4: [AWJ 2] 211.8 (1.00); A3: [K1737] 342.0 (1.00);
A4: [K1732] 360.0 (1.00)

BL# Comments

10 Blows 1-9 = Seating Blows, Blow 10 = First blow of N value

Time Summary

Drive 29 seconds 4:50 PM - 4:51 PM BN 4 - 30
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