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REVISION 2:  Revision 2 includes placement of the approved inspector’s pile driving log in 
Appendix A.  In Table 3, the Approximate Final Pile Tip Elevation was revised 123.5 feet to 
reflect the updated Approximate Final Pile Top Elevation described in Revision 1.   
 
REVISION 1:  Revision 1 dated June 26, 2018 to the original report dated June 8, 2018 included 
the following changes:  The Generalized Soil Conditions section was changed to indicate that 
the groundwater depth, not elevation, noted in boring BW-23 was 0.0 feet.  In the High-Strain 
Dynamic Pile Testing section, the pile tip elevation after jetting was changed so that it is based 
on the depth of the pile tip at start of impact driving.  In Table 3, the Approximate Final Pile Top 
Elevation was revised to 12.5 feet.  The Axial Statnamic Load Testing section and the figures in 
Appendix D were updated with a revised Statnamic analysis. 
 
INTRODUCTION 
 
The proposed I-10 Mobile River Bridge and Bayway project includes the construction of a new 
six-lane bridge across the Mobile River and a new eight-lane Bayway.  A load test program has 
been conducted in advance of the construction contract to optimize the foundation design. 
Foundation types included in the load test program include two HP14x89 steel H-piles, two 18-
inch square prestressed concrete piles, one 30-inch square prestressed concrete pile, five 54-
inch diameter spun-cast concrete cylinder piles, one 60-inch diameter steel pipe pile, and one 
72-inch diameter drilled shaft.   
 
This report summarizes the installation and testing of the 54-inch diameter, 6-inch wall 
thickness, 136-feet long spun-cast concrete cylinder pile at location TP-23A.  High-strain 
dynamic pile testing, also known as PDA, was performed during initial drive, 1 day restrike, and 
17 day restrike.  Axial Statnamic load testing was performed 14 days after the initial drive of TP-
23A.  A 17 day restrike was subsequently performed 3 days after axial Statnamic load testing.  
A summary of the test dates is included in Table 1 below. 
 
Table 1:  Summary of Test Dates 

Test Pile Test Description Test Date 

TP-23A 

Initial Drive 4/24/2018 

1 Day Restrike 4/25/2018 

Statnamic Load Testing 5/8/2018 

17 Day Restrike 5/11/2018 

 
The project plans indicate test pile TP-23A was located at station 629+57.00 offset left 150 feet, 
adjacent to the north of the existing I-10 Bayway.  Please refer to the project source documents 
for a site plan of the actual location of the test piles.  
 
Installation of test pile TP-23A was performed by Jordan Pile Driving, Inc. In addition, Jordan 
Pile Driving, Inc. provided the over-water support frame and necessary office and field support 
to carry out the axial Statnamic load testing. Applied Foundation Testing (AFT) was the 
specialty engineering firm performing the dynamic pile testing and monitoring the axial 
Statnamic load test.  Dynamic pile testing was performed by Mr. Michael Worsham, P.E.  Axial 
Statnamic load testing was performed by Mr. Donald Robertson, P.E., Mr. Michael Worsham, 
P.E., Mr. Jason Frederick, and Mr. Zack Cohens.  Data analysis and reporting was performed 
by Mr. Donald Robertson, P.E. and Mr. Michael Worsham, P.E.  
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This report contains a compilation of the results for the dynamic pile testing and axial Statnamic 
load testing for TP-23A.  This report includes an overview of the testing program, tabular and 
graphical representations of the data, discussion of the results, and instrumentation calibrations.   
 
GENERALIZED SOIL CONDITIONS 
 
Thompson Engineering performed the subsurface exploration as part of this project. The 
subsurface exploration consisted of drilling a single Standard Penetration Test (SPT) boring 
near each of the proposed foundation load test locations identified for the project. The nearest 
soil boring to TP-23A is boring BW-23 located at station 632+20.32 offset left 15.51 feet.  

 
A copy of soil boring BW-23 is included in Appendix E. Detailed descriptions of the subsurface 
conditions encountered are presented in this attached soil boring. A summary of the soil 
conditions given in Table 2 below represents a summary of conditions as indicated in the 
provided materials and is included only to assist in evaluation of the load test data. For further 
details regarding the soil conditions at the test site and elsewhere, the reader should reference 
the project source documents. 
 
The ground water depth noted in boring log BW-23 was 0.0 feet. Table 2 below provides a 
summary of the subsurface conditions.  
 
     Table 2:  Description of Subsurface Soil Conditions(1) 

Average 
Elevation  

From - To(2) 
Material Description 

Typical N-Value 
Range 

-4.0 to -15.8 Silty Sand  (SM) 0 

-15.8 to -20.8 Sand (SP) 0 

-20.8 to -35.8 Sandy Fat Clay (CH) 0 

-35.8 to -40.8 Silty Sand (SM) 0 

-40.8 to -45.8 Clayey Sand (SC)  3 

-45.8 to -50.8 Fat Clay (CH) 0 

-50.8 to -55.8 Sand (SP) NA 

-55.8 to -60.8 Sandy Lean Clay (CL) 3 

-60.8 to -80.8 Silty Sand (SM) 11 to 24 

-80.8 to -110.8 Sand; Sand with Gravel (SP) 24 to 57 

-110.8 to -130.8 Lean Clay; Fat Clay (CL and CH) 24 to 39 

-130.8 to -155.8 Sand with Silt (SP-SM) 60 to 70 

     Note 1: Table created from Thompson Engineering Test Boring Record BW-23 contained in the project plans.   
     Note 2: Elevations are referenced to North American Vertical Datum of 1988 (NAVD) 
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HIGH-STRAIN DYNAMIC PILE TESTING (PDA) 
 
The test pile TP-23A was installed by Jordan Pile Driving, Inc.  The test pile was prepared for 
high-strain dynamic testing by drilling holes and setting drop-in anchors for sensor attachment 
two pile diameters, or 108 inches, below the pile top.  
 
Prior to driving pile TP-23A, the pile was jetted until the pile tip was at approximate elevation -56 
feet.  Pile TP-23A was then impact driven using a Pileco D180-32 open-ended diesel pile driving 
hammer.  The Pileco D180-32 diesel hammer has a maximum rated energy of 443,500 foot-
pounds (ram weight of 39,680 pounds at a stroke height of 11.18 feet).  We understand the 
Pileco D180-32 hammer utilized a hammer cushion consisting of 12 inches of micarta and 
aluminum and a pile cushion consisting of 12 inches of pine plywood.  A well compressed 
previously used pile cushion was utilized for the restrikes. 
 
Applied Foundation Testing performed dynamic pile testing using a Pile Driving Analyzer Model 
PAX manufactured by Pile Dynamics, Inc.  Dynamic testing was accomplished by externally 
attaching two piezo-electric accelerometers, two piezo-resistive accelerometers and four strain 
transducers and taking measurements during the initial drive and subsequent restrikes. 
Calibration information for the sensors utilized is included in Appendix F. The dynamic pile 
testing was performed in general accordance with the project plans and special provisions and 
ASTM D4945 “Standard Test Method for High-Strain Dynamic Testing of Deep Foundations”. 
During the initial drive, TP-23A was driven to where the sensor attachment points were 
approximately 1 foot above the waterline.  At this point, the pile top was approximately 2 feet 
above the pile template/over-water support frame which is optimal for set-up of the Statnamic 
testing device. 
 
Plots and tabular summaries of the dynamic testing results are included in Appendix B.  In 
general, these summaries include blows per foot (BLC), penetration depth below reference, 
maximum Case method resistance, auto capacity method resistance for friction piles (RA2),  
maximum compressive stress (CSX), compressive stress at the bottom of pile (CSB), maximum 
tensile stress (TSX), stroke (STK), maximum transfer energy (EMX), and beta pile integrity 
factor (BTA).  The top of the pile driving template was used as a reference for measuring 
penetration depth during the initial drive and restrikes.  The top of the pile driving template was 
located at elevation 11.3 feet.  The mudline elevation was measured as -13.4 feet.  After driving 
the elevation of the top of soil inside the cylinder pile was measured as -28.5 feet.  A summary 
of the test pile installation is provided in Tables 3 and 4 below.  
 
Table 3:  Summary of Pile Driving Information  

Test Pile Hammer Model 

Approximate 
Reference 
Elevation 

 (feet) 

Approximate 
Ground 

 Elevation 
(feet) 

Approximate 
Final Pile Top 

Elevation 

(feet) 

Approximate 
Final Tip 

Elevation(1) 
(feet) 

TP-23A Pileco D180-32 +11.3 -13.4 +12.5 -123.5 

Note 1: Approximate reference elevation based on contractor survey measurement.  Approximate final pile tip 
elevation based on depth below reference, pile movements during restrikes, and load test permanent 
displacement.   
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Table 4:  Summary of Dynamic Pile Testing Results 

Test Pile 
EOD 

or 
BOR(1) 

Blows per Foot 
at EOD  

or Blows per 
Inch for Restrike 

Max. 
CSX 

Stress   
(ksi) 

Avg.  
CSX 

Stress   
(ksi) 

Max.    
TSX 

Stress 
(ksi) 

Avg.    
TSX 

Stress 
(ksi) 

Max. 
CSB 

Stress 
(ksi) 

Avg. 
CSB 

Stress 
(ksi) 

Avg. 
Transfer 

Energy (k-
ft) / 

Approx. 
Stroke (ft.) 

TP-23A 

EOD 25 Blows/3” 4.35 2.99 1.31 0.44 3.29 2.01 92.4/7.83 

1 Day 
RS 

11 Blows/1”, 9 
Blows/1”, 7 
Blows/1” 

5.29 4.07 0.59 0.27 4.75 4.07 151.6/9.30 

17 Day 
RS 

7 Blows/1”, 7 
Blows/1”, 7 
Blows/1” 

6.61 5.67 0.60 0.27 4.77 4.17 174.2/10.46 

Note 1: EOD – End of Initial Drive; RS – Restrike 
 
Allowable maximum driving stresses for the spun-cast concrete cylinder piles are defined by the 
formulas located in the project special provisions.  The maximum allowable compressive stress 
limit is defined as 0.85√(f’c) – effective prestress.  The maximum allowable tensile stress limit is 
defined as 3√(f’c) + effective prestress. 
 
In the above formula f’c is defined as the minimum concrete compressive strength for the piles, 
which is 10,000 psi per Plan Sheet 13. Per Plan Sheet 13, the strands shall be stressed to an 
initial tension of 30,900 lbs.  Assuming a loss of 20 percent from initial tension provides an 
effective prestress value of 546 psi (0.55 ksi).  The maximum allowable compressive stress is 
calculated as 7.95 ksi, and the maximum allowable tensile stress is calculated as 0.85 ksi. 
 
The dynamic pile testing measurements indicate the maximum tensile stress (TSX) exceeded 
allowable stress limits for portions of the initial drive.  In general, the high tensile stresses for 
some blows occurred early in the initial drive in softer driving conditions.  In a production pile 
driving situation, additional pile cushion material or driving procedures to avoid these high 
tensile stresses would be needed.  It is not recommended letting driving stresses reach levels 
exceeding allowable stress limits during production pile driving and restrikes.   
 
The dynamic test data does not show any signs of integrity problems for TP-23A.   
 
SIGNAL MATCHING ANALYSIS 
 
Signal matching analyses were performed using the computer program CAPWAP (version 
2014) to further evaluate the field measurements.  Summaries of these analyses are presented 
in Table 5 below. The complete analyses are included in Appendix C.  Signal matching analysis 
is considered a standard procedure to estimate the total ultimate resistance as well as estimate 
the resistance distribution (shaft and toe) from the dynamic pile testing data. The signal 
matching approach is used to back calculate various soil parameters. The program uses the 
data measured during a single blow as a boundary condition and the user performs many 
iterations on soil parameters to make a calculated wave-up match the measured one.  
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Table 5:  Signal Matching Results Summary 

Test 
Pile 

EOD or 
Restrike 

Blow 
No. 

Rult 
(kips) 

Rshaft 
(kips) 

Rend 

(kips) 

Max. 
Case 

Method 
JC 

Damping 
Factor 

EMX (k-
ft)/Stroke 

(feet) 

Qs 
(in) 

Qt 
(in) 

Ss 
(s/ft) 

St 
(s/ft) 

Match 
Quality 

TP-
23A 

EOD 2014 1700 1366 334 0.70 
133.9/ 
9.32 

0.21 0.42 0.29 0.30 1.73 

1 Day 
Restrike 

3 2000 1640 360 1.01 
211.6/ 
11.59 

0.17 0.38 0.40 0.23 1.39 

17 Day 
Restrike 

2 2300 1926 374 1.05 
173.1/ 
12.30 

0.05 0.10 0.40 0.35 1.99 

 
The results of the CAPWAP signal matching analyses generally have the most confidence in the 
total resistance value, and to a lesser extent the resistance distribution in side resistance along 
the length of the pile and end bearing resistance at the pile bottom. This is generally attributed 
to intricacies in separating side resistance and end bearing resistance from the total resistance 
using signal matching techniques.  The side resistance values from the analyses are the 
combined side resistance from the exterior and interior of the cylinder piles. 
 
The signal matching analysis for TP-23A indicated a total ultimate resistance of 1,700 kips at 
end of initial drive, 2,000 kips during the 1 day restrike; and 2,300 kips during the 17 day restrike 
(3 days after axial Statnamic load testing).  Based on the set measurements during EOD and 
restrikes for TP-23A, the resistance values presented in this report may be considered fully 
mobilized.  
 
AXIAL STATNAMIC LOAD TESTING 
 
Test pile TP-23A was subjected to axial Statnamic load testing (commonly referred to as Rapid 
load testing) on May 8, 2018, or 14 days after initial drive of the pile.  Load testing was 
accomplished utilizing the 19MN Statnamic device in a single load cycle.  
 
AXIAL STATNAMIC INSTRUMENTATION 
 
The top of the pile was instrumented with a calibrated load cell and accelerometers (to measure 
acceleration and to calculate velocity and displacement). A brief description of the 
instrumentation used during the Statnamic test is given below.  Calibration data is included in 
Appendix F.  
 
Statnamic Device - The Statnamic load testing was accomplished with a device capable of 
applying a force of approximately 19 MN.  This device uses a controlled burn of fuel to generate 
gas pressure inside a cylinder and ram (analogous to a gas actuated jack).  As the pressure 
builds, it reacts against a heavy mass above the foundation.  The pressure eventually builds 
high enough to propel the reaction mass upward; in turn a downward load is simultaneously 
applied to the foundation top which is many times greater than the weight of the reaction mass.  
The Statnamic device produces a time dependent load on the order of 1/2 second or less.  The 
load produced is not an impact, which makes the Statnamic analysis very simplified and more 
reliable than dynamic techniques. 
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Load Cell - The load cell is calibrated full scale and manufactured by the George Kelk 
Corporation. 
Accelerometers - Three accelerometers were arranged across the top of the shaft 
approximately 120 degrees apart during Statnamic testing. The accelerometers were 
manufactured by PCB Piezotronics, Inc. From the measured accelerations, shaft displacements 
at each accelerometer location were calculated. This provides very reliable and highly accurate 
displacement data. 
Data Acquisition System - A National Instruments Data Acquisition System recorded the load 
cell and accelerometers at 5,000 samples per second for each sensor. This was more than 
ample to fully define the load and displacement response of the drilled shaft foundation during 
the load test. 
 
AXIAL STATNAMIC TEST SET UP 
 
Prior to the axial Statnamic load testing, Jordan Pile Driving set-up the over-water frame to 
support the test frame. This included driving pipe piles and constructing a work platform.  This 
over-water frame was also used as the pile driving template.  The top of pile concrete was in 
good condition after pile driving and required only a thin layer of quick set grout to achieve a 
level and smooth surface.  
 
Additional preparations for the Statnamic load test included the following: 
 

 Construct over-water support frame and mats to support the Statnamic device at the 
appropriate testing elevation and allow access to the pile. 

 Prepare pile top with thin layer of quick set grout for a level and smooth testing surface. 
 Assembly of the Statnamic load system as follows: 

o Placement of the load cell and Statnamic piston on the pile top. 
o Placement of the mechanical catch frame on support mats. 
o Placement of the Statnamic silencer and reaction masses on the pile top. 

 Placement of accelerometers near the pile top. 
 Connecting all instrumentation (load cell and accelerometers) to the data acquisition 

system and computer. 
 

AXIAL STATNAMIC LOAD TEST RESULTS 
  
The analysis of the Statnamic load test data was performed using the Unloading Point Method 
(UPM). Due to the rapid application of the load, it was also necessary to account for rate of 
loading effects. The analysis presented herein was performed using the UPM method in 
conjunction with rate effect factors (REF) in as suggested in the National Cooperative Highway 
Research Program (NCHRP) Project: NCHRP 21-08. 
 
Test Pile TP-23A was loaded to a maximum derived static load of 2,705 kips. The maximum 
displacement during testing was 1.36 inches. The measured permanent displacement upon 
complete unloading was 0.47 inch.  Table 6 presents a summary of the maximum derived static 
load, maximum displacement, and the permanent displacement upon unloading. The derived 
static load versus displacement response for TP-23A is shown in Figure 1 located in Appendix 
D. The derived static load versus displacement response for TP-23A exhibited primarily elastic 
behavior until the failure load of approximately 2,670 kips where pile to soil yielding behavior 
occurred.  
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Table 6: Summary of Load and Displacement for Test Pile TP-23A 

Description Data 

Maximum Derived Static Load  2,705 kips 

Maximum Displacement  1.36 inches 

Permanent Displacement  0.47 inches 

 
Additional commentary on the data reduction is described as follows. During the Statnamic test, 
the load cell and accelerometers were monitored with a high speed data acquisition system.  
This data is then analyzed to determine the overall static resistance. Before performing any 
static analysis of the data, the data must be “pre-processed”, plotted and evaluated. Specifically, 
the load cell must be offset to account for the weight of the Statnamic reaction masses, which 
are supported by the pile prior to the load test. The applied Statnamic load versus time 
presented in Figure 2 in Appendix D depicts this initial static weight and shows approximately 
zero load on the pile after the load test. Additional plots of test measurements are included in 
the Appendix D consisting of: the pile top average acceleration versus time, integrated velocity 
at the pile top versus time, and pile top displacement versus time. 
 
SUMMARY AND CONCLUSIONS 
 
The load test program included the installation of a 54-inch diameter, 6-inch wall thickness, 136-
feet long spun-cast concrete cylinder pile at location TP-23A. TP-23A was subjected to dynamic 
pile testing during initial drive and 1 and 17 day restrikes and axial Statnamic load testing 14 
days after initial drive.  A summary of the load test results is provided below: 
 
TP-23A Load Testing Summary: 
 

 The signal matching analysis of the dynamic testing data for TP-23A indicated a total 
ultimate resistance of 1,700 kips at end of initial drive, 2,000 kips for the 1 day restrike, 
and 2,300 kips for the 17 day restrike (3 days after axial Statnamic rapid load testing). 

 TP-23A was subjected to axial Statnamic load testing 14 days after initial drive with a 
maximum derived static load of 2,705 kips with a maximum displacement of 1.36 inches 
and a permanent displacement of 0.47 inches.  

 The failure load during axial Statnamic load testing based on the Davisson Failure 
Criterion was approximately 2,670 kips. The pile top displacement at the failure load was 
approximately 1.23 inch.   

 
The purpose of this test pile program is to determine the pile bearing resistances (ultimate, side 
resistance, and end bearing) achievable for the pile type, size, and lengths installed.  In 
addition, the designers may choose to use the results to optimize their foundation design and/or 
to minimize the risk of constructability issues.  However, the design team would also need to 
consider the scope of the test pile program, the methods used for pile installation, and potential 
variability of soils along the bridge length when using the information gathered.   
 
Some points to consider from the test pile program for the 54-inch diameter, 6-inch wall 
thickness, 136-feet long spun-cast concrete cylinder pile at location TP-23A are as follows:  
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 The dynamic pile testing results indicated slightly lower ultimate total resistances than 
measured during the axial Statnamic load test at TP-23A.  Additionally, attempting to 
utilize higher resistances similar to those measured during axial Statnamic load testing in 
the dynamic test data signal matching analysis yielded poor match qualities so this 
approach was not utilized.  The dynamic testing analyses included in this report are 
based on typical methods which produce good match qualities, and do not represent an 
attempt to match the axial Statnamic load test results.  During production phase dynamic 
pile testing it may not be possible to verify the higher resistances achieved in this axial 
Statnamic load test.  Additionally, during production phase testing when keeping driving 
stress values below allowable limits during initial drives and restrikes is of the upmost 
importance, due to possibly lower transfer energies, less resistance may be mobilized 
than shown in this report. 

 Dynamic pile testing on production piles is recommended to determine bearing 
resistances, measure pile driving stresses, and determine hammer driving system 
suitability.  Driving criteria may be developed based on this testing with 
recommendations provided to control tensile and compressive stresses at or below 
allowable levels.   

 Signal matching analyses of the production pile dynamic test data is recommended to 
confirm and/or to provide a better estimate of the ultimate pile bearing resistance.  

 
Below is a summary of the Appendix contents: 
 

 Appendix A – Inspector’s Pile Driving Records 
 Appendix B – Dynamic Pile Testing Data Summaries 
 Appendix C – CAPWAP Signal Matching Analysis Output 
 Appendix D – Axial Compressive Statnamic Rapid 
 Load Testing Graphical Results 

 Figure 1 – Derived Static Load versus Displacement Response from Statnamic 
Load Testing with Davisson Failure Criterion 

 Figure 2 – Applied Statnamic Load versus Elapsed Time 
 Figure 3 – Pile Top Acceleration and Velocity versus Elapsed Time 
 Figure 4 – Pile Top Displacement versus Elapsed Time 

 Appendix E – Relevant Project Documents 
 Appendix F – Instrument Calibrations 

 
CLOSURE 
            
We want to thank you for the opportunity to be involved in this project. We also want to thank 
you for all your support in setting up the test.  Please do not hesitate to call us if you have any 
questions regarding the information in this report. 
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LIMITATIONS 
 
This report presents test measurements made by Applied Foundation Testing, Inc.  
Interpretations were made based upon the measurements made by AFT with the latest 
techniques available and currently accepted standards of care recognized by Geotechnical 
Engineering professionals. Applied Foundation Testing is an independent agency and is not the 
Geotechnical Engineer of Record. The Geotechnical Engineer of Record should ultimately make 
final recommendations for foundation design and construction.  
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Applied Foundation Testing, Inc. - PDIPLOT2 Ver 2017.2.58.3 - Case Method & iCAP® Results
Printed: 21-May-2018 Test started: 24-April-2018

I-10 MOBILE RIVER - TP-23A ID

1 - Template (Reference) El. = 11.25', Mudline El. = -13.4'

RX7 (kips)
Maximum Case Method Capacity (JC=0.7)

BLC (bl/ft)
Blow Count

65.00

70.00

75.00

80.00

85.00

90.00

95.00

100.00

105.00

110.00

115.00

120.00

125.00

130.00

135.00

0 500 1,000 1,500 2,000

0 30 60 90 120

1

CSX (ksi)
Compression Stress Maximum

TSX (ksi)
Tension Stress Maximum - Full Record

Search

0.00 2.00 4.00 6.00 8.00

0.00 0.40 0.80 1.20 1.60

1

EMX (k-ft)
Maximum Energy

STK (ft)
Hammer Stroke

0.0 40.0 80.0 120.0 160.0

0.00 3.00 6.00 9.00 12.00

1



Applied Foundation Testing, Inc. Page 1
Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 21-May-2018

I-10 MOBILE RIVER - TP-23A ID 54'' CYL, 6'' WALL
OP: AFT Date: 24-April-2018
AR: 904.78 in² SP: 0.150 k/ft³
LE: 127.00 ft EM: 7,778.33 ksi
WS: 15,500.0 f/s JC: 0.70
RX7: Maximum Case Method Capacity (JC=0.7) TSX: Tension Stress Maximum - Full Record Search
RX8: Maximum Case Method Capacity (JC=0.8) EMX: Maximum Energy
RA2: Auto Capacity Friction Piles STK: Hammer Stroke
CSX: Compression Stress Maximum BTA: Integrity Factor (1)
CSB: Compression Stress at Bottom of Pile
BL# Depth BLC TYPE RX7 RX8 RA2 CSX CSB TSX EMX STK BTA

ft bl/ft kips kips kips ksi ksi ksi k-ft ft (%)
6 68.00 5 AV6 0 0 59 1.13 0.24 0.26 47.2 5.31 89

STD 0 0 71 0.24 0.08 0.18 24.6 1.16 10
MAX 0 0 184 1.53 0.34 0.51 85.6 6.91 100
MIN 0 0 0 0.82 0.15 0.00 14.1 4.08 73

11 69.00 5 AV5 0 0 0 0.96 0.20 0.41 19.7 4.30 100
STD 0 0 0 0.14 0.02 0.07 5.2 0.30 0
MAX 0 0 0 1.17 0.23 0.50 28.1 4.76 100
MIN 0 0 0 0.78 0.17 0.31 13.1 3.90 100

17 70.00 6 AV6 33 13 100 1.88 0.46 0.80 67.8 6.61 100
STD 27 17 64 0.14 0.03 0.19 13.3 0.97 0
MAX 78 42 198 2.05 0.50 0.98 93.5 8.40 100
MIN 0 0 33 1.64 0.42 0.42 54.3 5.86 100

26 71.00 9 AV9 86 60 116 2.02 0.51 1.03 62.2 6.18 100
STD 20 25 21 0.04 0.02 0.03 3.0 0.07 0
MAX 109 93 144 2.08 0.53 1.08 65.8 6.28 100
MIN 47 12 74 1.97 0.46 0.98 54.4 6.04 100

32 72.00 6 AV6 0 0 0 1.22 0.36 0.49 28.0 4.66 100
STD 0 0 0 0.17 0.05 0.11 6.0 0.23 0
MAX 0 0 0 1.45 0.42 0.64 36.5 4.99 100
MIN 0 0 0 1.01 0.30 0.36 20.7 4.38 100

39 73.00 7 AV7 1 0 24 1.58 0.45 0.74 41.6 5.20 100
STD 2 0 18 0.09 0.01 0.07 3.7 0.14 0
MAX 6 0 48 1.70 0.46 0.82 45.4 5.40 100
MIN 0 0 0 1.45 0.43 0.64 35.9 4.99 100

47 74.00 8 AV8 10 0 73 1.64 0.47 0.77 43.1 5.27 100
STD 9 0 11 0.02 0.01 0.01 0.7 0.04 0
MAX 28 0 88 1.68 0.49 0.80 44.3 5.35 100
MIN 0 0 56 1.61 0.45 0.76 42.2 5.22 100

54 75.00 7 AV7 0 0 48 1.57 0.47 0.72 39.9 5.15 100
STD 0 0 11 0.05 0.01 0.04 1.8 0.08 0
MAX 0 0 63 1.62 0.48 0.76 42.8 5.22 100
MIN 0 0 35 1.49 0.44 0.67 37.2 5.01 100

61 76.00 7 AV7 0 0 61 1.60 0.45 0.77 40.9 5.19 100
STD 0 0 10 0.05 0.02 0.03 2.1 0.09 0
MAX 0 0 77 1.66 0.46 0.81 43.0 5.29 100
MIN 0 0 46 1.52 0.42 0.71 37.1 5.03 100



Applied Foundation Testing, Inc. Page 2
Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 21-May-2018

I-10 MOBILE RIVER - TP-23A ID 54'' CYL, 6'' WALL
OP: AFT Date: 24-April-2018
BL# Depth BLC TYPE RX7 RX8 RA2 CSX CSB TSX EMX STK BTA

ft bl/ft kips kips kips ksi ksi ksi k-ft ft (%)
70 77.00 9 AV9 1 0 87 1.56 0.44 0.75 40.3 5.14 100

STD 1 0 5 0.04 0.01 0.02 1.4 0.06 0
MAX 5 0 96 1.64 0.46 0.80 42.9 5.27 100
MIN 0 0 80 1.52 0.43 0.73 38.6 5.08 100

78 78.00 8 AV8 0 0 63 1.55 0.42 0.76 39.5 5.11 100
STD 0 0 6 0.03 0.01 0.02 1.1 0.05 0
MAX 0 0 72 1.61 0.44 0.80 42.1 5.20 100
MIN 0 0 55 1.51 0.41 0.73 38.5 5.05 100

84 79.00 6 AV6 0 0 44 1.53 0.42 0.75 39.3 5.11 100
STD 0 0 7 0.04 0.01 0.03 1.8 0.06 0
MAX 0 0 56 1.59 0.44 0.78 42.1 5.20 100
MIN 0 0 36 1.46 0.40 0.70 36.6 5.01 100

90 80.00 6 AV6 0 0 52 1.54 0.42 0.76 40.0 5.13 100
STD 0 0 5 0.04 0.01 0.02 1.5 0.06 0
MAX 0 0 59 1.61 0.44 0.81 43.0 5.27 100
MIN 0 0 44 1.51 0.41 0.73 38.5 5.08 100

96 81.00 6 AV6 0 0 50 1.52 0.42 0.75 39.3 5.10 100
STD 0 0 23 0.04 0.01 0.03 1.7 0.06 0
MAX 0 0 66 1.57 0.43 0.78 40.8 5.16 100
MIN 0 0 0 1.45 0.40 0.70 36.1 4.99 100

104 82.00 8 AV8 0 0 67 1.53 0.43 0.75 39.2 5.11 100
STD 1 0 10 0.04 0.00 0.03 1.7 0.05 0
MAX 2 0 76 1.58 0.44 0.80 41.4 5.18 100
MIN 0 0 51 1.48 0.43 0.72 36.7 5.05 100

112 83.00 8 AV8 3 0 59 1.54 0.45 0.76 39.9 5.14 100
STD 3 0 5 0.04 0.01 0.03 1.8 0.07 0
MAX 8 0 68 1.59 0.47 0.80 42.3 5.22 100
MIN 0 0 54 1.47 0.43 0.70 37.2 5.01 100

119 84.00 7 AV7 8 0 58 1.63 0.47 0.82 43.4 5.31 100
STD 11 0 5 0.03 0.01 0.02 0.9 0.06 0
MAX 25 0 67 1.68 0.48 0.86 44.6 5.40 100
MIN 0 0 52 1.59 0.45 0.80 41.4 5.24 100

127 85.00 8 AV8 55 29 68 1.64 0.47 0.80 43.3 5.33 100
STD 11 12 6 0.03 0.01 0.02 1.1 0.06 0
MAX 74 50 80 1.68 0.49 0.83 44.7 5.40 100
MIN 40 11 62 1.59 0.45 0.77 40.8 5.24 100

134 86.00 7 AV7 13 0 63 1.66 0.46 0.82 44.2 5.37 100
STD 7 0 8 0.03 0.01 0.03 1.2 0.05 0
MAX 23 0 75 1.71 0.48 0.87 46.0 5.47 100
MIN 0 0 48 1.61 0.44 0.78 42.2 5.29 100

141 87.00 7 AV7 0 0 84 1.62 0.43 0.81 42.1 5.30 100
STD 0 0 17 0.07 0.01 0.05 2.6 0.13 0
MAX 0 0 110 1.72 0.44 0.89 46.3 5.49 100
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I-10 MOBILE RIVER - TP-23A ID 54'' CYL, 6'' WALL
OP: AFT Date: 24-April-2018
BL# Depth BLC TYPE RX7 RX8 RA2 CSX CSB TSX EMX STK BTA

ft bl/ft kips kips kips ksi ksi ksi k-ft ft (%)
MIN 0 0 64 1.54 0.42 0.74 39.2 5.14 100

151 88.00 10 AV10 90 77 111 1.61 0.44 0.79 40.2 5.28 100
STD 60 57 10 0.05 0.02 0.04 2.0 0.09 0
MAX 157 143 129 1.71 0.47 0.86 44.3 5.45 100
MIN 0 0 98 1.55 0.41 0.72 37.7 5.16 100

161 89.00 10 AV10 230 223 253 1.73 0.51 0.83 44.6 5.52 100
STD 47 51 88 0.08 0.03 0.05 3.9 0.18 0
MAX 294 291 342 1.85 0.56 0.89 50.3 5.83 100
MIN 145 130 112 1.57 0.46 0.73 37.2 5.22 100

171 90.00 10 AV10 372 371 305 1.84 0.60 0.83 48.1 5.76 100
STD 33 34 21 0.06 0.03 0.05 3.0 0.12 0
MAX 421 421 332 1.92 0.66 0.91 54.2 5.96 100
MIN 325 323 264 1.69 0.55 0.73 41.8 5.47 100

187 91.00 16 AV16 487 487 387 1.93 0.70 0.82 50.0 5.93 100
STD 19 19 31 0.04 0.04 0.03 1.9 0.09 0
MAX 527 526 442 2.00 0.78 0.89 53.1 6.06 100
MIN 463 463 350 1.85 0.64 0.79 46.5 5.78 100

205 92.00 18 AV18 563 563 497 2.04 0.87 0.75 52.6 6.14 100
STD 22 22 38 0.04 0.04 0.03 2.0 0.09 0
MAX 591 591 595 2.09 0.92 0.80 56.3 6.28 100
MIN 530 530 447 1.97 0.77 0.68 47.8 5.98 100

235 93.00 30 AV30 704 704 622 2.09 1.03 0.64 52.9 6.22 100
STD 44 44 36 0.03 0.05 0.04 1.8 0.07 0
MAX 769 767 688 2.16 1.11 0.73 55.8 6.37 100
MIN 613 613 536 2.04 0.92 0.57 49.1 6.09 100

271 94.00 36 AV36 823 822 723 2.15 1.19 0.54 55.2 6.36 100
STD 24 24 24 0.05 0.05 0.04 2.3 0.11 0
MAX 858 858 757 2.25 1.26 0.63 59.4 6.57 100
MIN 769 767 658 2.06 1.09 0.44 50.6 6.12 100

314 95.00 43 AV43 875 871 796 2.20 1.32 0.44 57.5 6.46 100
STD 14 12 27 0.04 0.04 0.04 2.2 0.10 0
MAX 904 899 844 2.29 1.40 0.52 63.2 6.72 100
MIN 850 848 750 2.11 1.25 0.36 53.5 6.28 100

354 96.00 40 AV40 907 904 874 2.38 1.47 0.46 68.2 6.96 100
STD 36 34 34 0.23 0.08 0.11 12.3 0.58 0
MAX 975 958 960 2.72 1.60 0.63 91.4 8.03 100
MIN 850 849 811 2.09 1.35 0.32 52.6 6.28 100

392 97.00 38 AV38 954 943 927 2.66 1.59 0.58 82.3 7.58 100
STD 13 10 19 0.05 0.02 0.03 2.5 0.12 0
MAX 996 969 967 2.78 1.63 0.65 88.7 7.91 100
MIN 933 921 880 2.56 1.56 0.50 78.4 7.35 100

432 98.00 40 AV40 982 962 970 2.67 1.64 0.54 83.4 7.63 100
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I-10 MOBILE RIVER - TP-23A ID 54'' CYL, 6'' WALL
OP: AFT Date: 24-April-2018
BL# Depth BLC TYPE RX7 RX8 RA2 CSX CSB TSX EMX STK BTA

ft bl/ft kips kips kips ksi ksi ksi k-ft ft (%)
STD 15 12 15 0.05 0.03 0.03 3.2 0.14 0
MAX 1,009 983 1,001 2.78 1.70 0.61 90.8 7.91 100
MIN 941 932 933 2.53 1.56 0.48 75.7 7.28 100

474 99.00 42 AV42 990 969 995 2.68 1.71 0.48 84.5 7.71 100
STD 13 12 13 0.04 0.02 0.03 2.4 0.11 0
MAX 1,023 999 1,028 2.76 1.75 0.55 88.9 7.99 100
MIN 965 944 968 2.60 1.66 0.41 79.4 7.49 100

515 100.00 41 AV41 988 971 1,010 2.69 1.76 0.44 85.2 7.75 100
STD 19 14 14 0.05 0.02 0.04 2.6 0.12 0
MAX 1,022 999 1,046 2.80 1.79 0.50 91.4 8.03 100
MIN 934 929 985 2.57 1.71 0.35 79.1 7.53 100

551 101.00 36 AV36 970 959 1,015 2.68 1.79 0.41 84.7 7.71 100
STD 13 10 21 0.03 0.02 0.02 1.9 0.08 0
MAX 1,002 983 1,062 2.76 1.82 0.46 89.2 7.95 100
MIN 942 937 984 2.60 1.75 0.36 80.8 7.53 100

596 102.00 45 AV45 981 958 1,019 2.71 1.79 0.42 85.8 7.76 100
STD 14 11 19 0.04 0.02 0.03 2.3 0.09 0
MAX 1,009 986 1,060 2.80 1.83 0.49 91.7 8.03 100
MIN 953 937 980 2.64 1.76 0.38 81.7 7.64 100

642 103.00 46 AV46 990 965 1,018 2.72 1.79 0.44 86.6 7.78 100
STD 19 18 20 0.04 0.02 0.03 2.5 0.11 0
MAX 1,034 1,010 1,066 2.80 1.84 0.51 91.5 7.99 100
MIN 953 929 967 2.62 1.75 0.37 81.4 7.57 100

683 104.00 41 AV41 977 950 1,000 2.75 1.81 0.43 86.6 7.75 100
STD 16 16 19 0.04 0.02 0.03 2.3 0.10 0
MAX 1,029 999 1,040 2.84 1.84 0.49 92.5 7.99 100
MIN 944 919 963 2.68 1.79 0.37 82.1 7.57 100

724 105.00 41 AV41 1,008 980 1,000 2.88 1.87 0.47 90.4 7.89 100
STD 18 18 13 0.04 0.02 0.03 2.2 0.09 0
MAX 1,057 1,027 1,028 2.95 1.92 0.52 94.2 8.07 100
MIN 966 939 963 2.79 1.83 0.42 86.8 7.75 100

764 106.00 40 AV40 1,017 991 989 2.93 1.93 0.44 90.2 7.86 100
STD 18 18 21 0.04 0.02 0.03 2.3 0.08 0
MAX 1,048 1,020 1,040 3.00 1.96 0.49 94.0 7.99 100
MIN 972 948 943 2.81 1.87 0.37 84.5 7.64 100

805 107.00 41 AV41 1,041 1,013 983 2.99 1.96 0.46 90.5 7.86 100
STD 15 15 15 0.03 0.01 0.02 1.6 0.07 0
MAX 1,075 1,046 1,016 3.06 1.99 0.52 93.8 8.03 100
MIN 1,004 980 951 2.89 1.93 0.41 86.8 7.72 100

852 108.00 47 AV47 1,063 1,032 976 3.04 1.97 0.51 90.7 7.84 100
STD 17 16 14 0.05 0.02 0.03 2.3 0.09 0
MAX 1,112 1,078 1,011 3.14 2.01 0.58 95.2 8.07 100
MIN 1,018 990 943 2.98 1.94 0.45 86.0 7.68 100
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I-10 MOBILE RIVER - TP-23A ID 54'' CYL, 6'' WALL
OP: AFT Date: 24-April-2018
BL# Depth BLC TYPE RX7 RX8 RA2 CSX CSB TSX EMX STK BTA

ft bl/ft kips kips kips ksi ksi ksi k-ft ft (%)

895 109.00 43 AV43 1,065 1,031 1,001 3.13 2.01 0.55 93.2 7.90 100
STD 18 17 17 0.05 0.02 0.03 2.5 0.10 0
MAX 1,104 1,067 1,040 3.22 2.04 0.62 98.5 8.15 100
MIN 1,018 985 969 3.03 1.96 0.50 88.5 7.75 100

936 110.00 41 AV41 1,074 1,037 1,032 3.17 2.01 0.60 93.4 7.89 100
STD 10 10 13 0.03 0.01 0.02 1.6 0.06 0
MAX 1,093 1,052 1,069 3.24 2.03 0.65 96.3 8.03 100
MIN 1,047 1,010 995 3.12 1.98 0.55 90.2 7.75 100

975 111.00 39 AV39 1,067 1,026 1,071 3.21 2.02 0.64 93.8 7.93 100
STD 18 18 19 0.04 0.02 0.03 2.2 0.08 0
MAX 1,103 1,059 1,100 3.32 2.06 0.73 98.3 8.15 100
MIN 1,032 989 1,021 3.11 1.97 0.58 88.2 7.75 100

1015 112.00 40 AV40 1,044 994 1,015 3.24 1.97 0.75 94.3 7.93 100
STD 15 17 29 0.04 0.04 0.05 2.3 0.09 0
MAX 1,072 1,028 1,069 3.31 2.05 0.87 97.5 8.11 100
MIN 1,004 953 967 3.16 1.90 0.62 89.3 7.75 100

1056 113.00 41 AV41 1,021 991 979 3.25 1.92 0.85 93.8 7.92 100
STD 12 13 14 0.05 0.01 0.04 2.1 0.09 0
MAX 1,050 1,018 1,017 3.37 1.94 0.93 99.4 8.15 100
MIN 998 960 953 3.14 1.89 0.76 89.0 7.72 100

1092 114.00 36 AV36 1,005 987 978 3.26 1.91 0.85 94.3 7.96 100
STD 15 14 14 0.05 0.02 0.04 2.6 0.12 0
MAX 1,043 1,025 1,004 3.40 1.95 0.95 101.1 8.27 100
MIN 967 956 947 3.16 1.88 0.78 89.0 7.75 100

1139 115.00 47 AV47 1,002 984 1,139 2.76 1.96 0.36 84.3 7.64 100
STD 64 60 91 0.41 0.14 0.19 10.7 0.19 0
MAX 1,298 1,243 1,329 3.43 2.10 1.31 99.1 8.23 100
MIN 788 784 829 1.14 1.22 0.20 41.1 7.08 100

1179 116.00 40 AV40 999 988 1,112 2.99 2.09 0.39 92.3 7.75 100
STD 25 26 46 0.05 0.03 0.03 3.8 0.12 0
MAX 1,053 1,038 1,223 3.12 2.16 0.45 102.3 8.07 100
MIN 947 934 1,042 2.92 2.02 0.34 84.3 7.57 100

1228 117.00 49 AV49 987 978 1,134 3.00 2.09 0.37 92.1 7.82 100
STD 20 19 30 0.05 0.03 0.04 4.1 0.10 0
MAX 1,035 1,024 1,203 3.09 2.19 0.45 105.5 7.99 100
MIN 953 949 1,038 2.88 2.01 0.29 81.6 7.60 100

1283 118.00 55 AV55 940 932 1,147 2.96 2.10 0.32 90.1 7.82 100
STD 26 25 30 0.07 0.04 0.05 4.4 0.16 0
MAX 1,004 993 1,239 3.12 2.16 0.49 99.3 8.27 100
MIN 878 865 1,101 2.73 2.01 0.19 77.4 7.28 100

1337 119.00 54 AV54 923 919 1,127 2.95 2.13 0.27 90.4 7.90 100
STD 19 18 32 0.04 0.02 0.04 3.4 0.11 0
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I-10 MOBILE RIVER - TP-23A ID 54'' CYL, 6'' WALL
OP: AFT Date: 24-April-2018
BL# Depth BLC TYPE RX7 RX8 RA2 CSX CSB TSX EMX STK BTA

ft bl/ft kips kips kips ksi ksi ksi k-ft ft (%)
MAX 965 959 1,201 3.08 2.19 0.40 100.0 8.15 100
MIN 888 883 1,054 2.87 2.08 0.21 83.0 7.68 100

1387 120.00 50 AV50 957 952 1,078 3.01 2.18 0.27 94.7 8.16 100
STD 53 51 40 0.12 0.05 0.07 8.2 0.38 0
MAX 1,097 1,085 1,189 3.29 2.29 0.42 114.5 9.12 100
MIN 897 893 1,014 2.85 2.10 0.16 83.2 7.75 100

1428 121.00 41 AV41 1,029 1,026 1,033 3.19 2.28 0.32 106.4 8.77 100
STD 21 21 34 0.04 0.03 0.02 3.3 0.12 0
MAX 1,064 1,064 1,128 3.26 2.32 0.36 114.4 9.03 100
MIN 975 970 981 3.09 2.21 0.26 98.9 8.44 100

1468 122.00 40 AV40 1,062 1,062 989 3.24 2.30 0.36 107.2 8.87 100
STD 19 19 28 0.04 0.02 0.03 2.9 0.11 0
MAX 1,103 1,103 1,060 3.34 2.36 0.44 112.9 9.12 100
MIN 1,023 1,023 941 3.16 2.25 0.31 100.8 8.61 100

1513 123.00 45 AV45 1,040 1,040 968 3.24 2.32 0.34 106.4 8.82 100
STD 20 20 17 0.04 0.02 0.02 2.6 0.09 0
MAX 1,078 1,077 1,007 3.34 2.38 0.40 112.5 9.03 100
MIN 988 988 926 3.13 2.27 0.28 99.6 8.57 100

1556 124.00 43 AV43 1,005 1,004 1,013 3.29 2.32 0.36 106.9 8.82 100
STD 25 25 23 0.04 0.02 0.03 3.1 0.11 0
MAX 1,060 1,060 1,069 3.38 2.37 0.40 114.4 9.07 100
MIN 934 934 955 3.18 2.25 0.29 98.1 8.57 100

1594 125.00 38 AV38 992 982 1,056 3.91 2.95 0.36 128.9 8.93 100
STD 103 106 80 0.59 0.41 0.09 25.2 0.83 0
MAX 1,112 1,044 1,120 4.35 3.25 0.58 156.7 10.16 100
MIN 552 498 641 0.97 0.82 0.13 9.9 4.47 100

1626 126.00 32 AV32 968 966 1,129 4.05 3.18 0.25 132.2 8.94 100
STD 27 29 29 0.05 0.05 0.06 3.2 0.13 0
MAX 1,016 1,014 1,183 4.18 3.25 0.38 140.3 9.32 100
MIN 911 898 1,076 3.93 3.10 0.15 123.0 8.70 100

1664 127.00 38 AV38 966 949 1,184 4.00 3.21 0.18 130.3 8.91 100
STD 20 23 25 0.04 0.03 0.03 2.8 0.10 0
MAX 1,016 994 1,245 4.10 3.29 0.27 136.3 9.12 100
MIN 924 894 1,139 3.93 3.17 0.13 124.6 8.70 100

1706 128.00 42 AV42 1,022 933 1,196 3.91 3.14 0.17 126.7 8.87 100
STD 35 27 25 0.04 0.03 0.03 2.8 0.09 0
MAX 1,116 1,012 1,289 4.05 3.22 0.23 137.2 9.12 100
MIN 966 873 1,154 3.79 3.06 0.12 120.3 8.66 100

1752 129.00 46 AV46 1,151 908 1,215 3.81 3.10 0.14 121.9 8.85 100
STD 59 25 31 0.07 0.04 0.03 4.1 0.17 0
MAX 1,250 977 1,291 3.99 3.17 0.22 131.0 9.22 100
MIN 977 867 1,152 3.66 3.02 0.11 113.2 8.48 100
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I-10 MOBILE RIVER - TP-23A ID 54'' CYL, 6'' WALL
OP: AFT Date: 24-April-2018
BL# Depth BLC TYPE RX7 RX8 RA2 CSX CSB TSX EMX STK BTA

ft bl/ft kips kips kips ksi ksi ksi k-ft ft (%)
1798 130.00 46 AV46 1,162 905 1,222 3.80 3.04 0.14 121.4 8.91 100

STD 34 20 31 0.05 0.03 0.03 2.7 0.13 0
MAX 1,234 946 1,308 3.90 3.12 0.25 127.7 9.17 100
MIN 1,084 858 1,155 3.70 2.97 0.10 116.4 8.61 100

1843 131.00 45 AV45 1,126 927 1,262 3.80 2.97 0.14 122.3 8.96 100
STD 31 22 32 0.05 0.04 0.03 2.8 0.14 0
MAX 1,193 975 1,344 3.87 3.02 0.24 127.0 9.27 100
MIN 1,073 887 1,184 3.66 2.86 0.10 114.0 8.61 100

1888 132.00 45 AV45 1,098 966 1,302 3.82 2.89 0.19 123.6 9.03 100
STD 31 19 35 0.05 0.04 0.05 3.0 0.11 0
MAX 1,152 1,030 1,376 3.92 2.97 0.30 129.8 9.27 100
MIN 1,017 938 1,237 3.72 2.80 0.11 116.1 8.84 100

1934 133.00 46 AV46 1,115 1,054 1,411 3.84 2.83 0.19 124.1 9.04 100
STD 28 43 53 0.05 0.03 0.04 3.2 0.11 0
MAX 1,162 1,136 1,538 3.97 2.88 0.27 132.8 9.32 100
MIN 1,030 983 1,313 3.73 2.74 0.13 118.1 8.79 100

1991 134.00 57 AV57 1,359 1,270 1,650 3.89 2.85 0.22 126.5 9.11 100
STD 129 83 80 0.06 0.04 0.02 3.7 0.13 0
MAX 1,605 1,423 1,828 4.00 2.95 0.25 134.2 9.32 100
MIN 1,161 1,140 1,515 3.76 2.76 0.19 116.5 8.79 100

2016 134.25 100 AV25 1,676 1,485 1,836 3.97 3.00 0.24 129.9 9.25 100
STD 44 32 52 0.04 0.05 0.02 2.9 0.08 0
MAX 1,768 1,565 1,894 4.06 3.11 0.33 134.2 9.37 100
MIN 1,594 1,428 1,621 3.84 2.90 0.23 122.3 8.98 100

Average 935 895 985 2.99 2.01 0.44 92.4 7.83 100
Std. Dev. 305 285 341 0.67 0.73 0.21 25.3 1.08 1
Maximum 1,768 1,565 1,894 4.35 3.29 1.31 156.7 10.16 100
Minimum 0 0 0 0.78 0.15 0.00 9.9 3.90 73

Total number of blows analyzed: 2016

BL# Sensors
1-2016 F1: [E655] 92.7 (1.00); F2: [J762] 93.9 (1.00); F3: [P454] 145.3 (1.00); F4: [P455] 145.8 (1.00);

A1: [59379] 925.0 (1.00); A2: [59462] 1055.0 (1.00); A3: [K5647] 334.0 (1.00);
A4: [K5943] 368.0 (1.00)

BL# Comments
1 Template (Reference) El. = 11.25', Mudline El. = -13.4'
1095 CHANGE PILE CUSHION

Time Summary
Drive 27 minutes 30 seconds 12:52 PM - 1:19 PM (4/24/2018) BN 1 - 1095
Stop 30 minutes 33 seconds 1:19 PM - 1:50 PM
Drive 11 minutes 11 seconds 1:50 PM - 2:01 PM BN 1096 - 1559
Stop 39 minutes 8 seconds 2:01 PM - 2:40 PM



Applied Foundation Testing, Inc. Page 8
Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 21-May-2018

I-10 MOBILE RIVER - TP-23A ID 54'' CYL, 6'' WALL
OP: AFT Date: 24-April-2018

Drive 11 minutes 31 seconds 2:40 PM - 2:52 PM BN 1560 - 2016

Total time [01:59:56] = (Driving [00:50:13] + Stop [01:09:42])



Applied Foundation Testing, Inc. - PDIPLOT2 Ver 2017.2.58.3 - Case Method & iCAP® Results
Printed: 25-May-2018 Test started: 25-April-2018

I-10 MOBILE RIVER - TP-23A 1DAY RS

RMX (kips)
Maximum Case Method Capacity (JC)

BLC (bl/ft)
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I-10 MOBILE RIVER - TP-23A 1DAY RS 54'' CYL, 6'' WALL
OP: AFT Date: 25-April-2018
AR: 904.78 in² SP: 0.150 k/ft³
LE: 127.00 ft EM: 7,778.33 ksi
WS: 15,500.0 f/s JC: 1.01
RMX: Maximum Case Method Capacity (JC) TSX: Tension Stress Maximum - Full Record Search
RX11: Maximum Case Method Capacity (JC=1.1) EMX: Maximum Energy
RA2: Auto Capacity Friction Piles STK: Hammer Stroke
CSX: Compression Stress Maximum BTA: Integrity Factor (1)
CSB: Compression Stress at Bottom of Pile
BL# BLC RMX RX11 RA2 CSX CSB TSX EMX STK BTA

bl/ft kips kips kips ksi ksi ksi k-ft ft (%)
1 132 1,855 1,670 1,801 3.41 2.77 0.37 71.4 0.00 100
2 132 2,237 1,856 1,989 5.97 4.51 0.59 195.6 11.00 100
3 132 2,002 1,582 1,810 6.33 4.75 0.51 211.5 11.59 100
4 132 1,821 1,447 1,750 5.68 4.31 0.46 169.7 9.89 100
5 132 1,638 1,312 1,681 5.31 4.07 0.39 151.1 9.12 100
6 132 1,567 1,282 1,674 5.27 4.05 0.33 150.7 9.03 100
7 132 1,381 1,269 1,640 5.36 4.16 0.28 153.9 9.27 100
8 132 1,332 1,280 1,632 5.34 4.17 0.24 153.2 9.27 100
9 132 1,264 1,252 1,583 5.35 4.20 0.24 154.4 9.27 100

10 132 1,215 1,215 1,527 5.31 4.07 0.23 151.0 9.17 100
11 132 1,217 1,199 1,521 5.12 3.97 0.22 141.8 8.79 100
12 108 1,256 1,234 1,586 5.25 4.11 0.23 149.3 9.07 100
13 108 1,231 1,219 1,573 5.33 4.14 0.23 152.7 9.27 100
14 108 1,242 1,218 1,551 5.34 4.14 0.22 152.6 9.27 100
15 108 1,245 1,219 1,525 5.26 4.06 0.22 149.6 9.12 100
16 108 1,250 1,219 1,497 5.24 4.09 0.21 147.5 9.07 100
17 108 1,253 1,244 1,592 5.41 4.19 0.22 159.6 9.37 100
18 108 1,268 1,247 1,552 5.36 4.16 0.22 154.8 9.32 100
19 108 1,249 1,224 1,529 5.28 4.07 0.21 151.1 9.12 100
20 108 1,260 1,229 1,546 5.24 4.02 0.22 147.5 9.07 100
21 96 1,240 1,219 1,494 5.25 4.06 0.22 148.6 9.03 100
22 96 1,275 1,257 1,583 5.11 3.93 0.23 142.7 8.79 100
23 96 1,259 1,256 1,550 5.24 4.00 0.22 149.8 9.03 100
24 96 1,277 1,277 1,613 5.37 4.05 0.22 154.8 9.27 100
25 96 1,269 1,269 1,545 5.35 4.05 0.22 154.7 9.22 100
26 96 1,245 1,245 1,564 5.15 3.96 0.21 143.1 8.84 100
27 96 1,238 1,237 1,516 5.27 4.02 0.21 150.2 9.07 100
28 96 1,155 1,014 1,393 5.13 3.91 0.33 130.9 8.79 100

Average 1,384 1,292 1,601 5.29 4.07 0.27 151.6 9.30 100
Std. Dev. 269 160 117 0.44 0.30 0.10 21.7 0.61 0
Maximum 2,237 1,856 1,989 6.33 4.75 0.59 211.5 11.59 100
Minimum 1,155 1,014 1,393 3.41 2.77 0.21 71.4 8.79 100

Total number of blows analyzed: 28

BL# Sensors

1-28 F1: [E655] 92.7 (1.00); F2: [J762] 93.9 (1.00); F3: [P454] 145.3 (1.00); F4: [P455] 145.8 (1.00);
A1: [59379] 925.0 (1.00); A2: [59462] 1055.0 (1.00); A3: [K5647] 334.0 (1.00);
A4: [K5943] 368.0 (1.00)

BL# Comments

28 11BL/1", 9BL/1", 7BL/1"
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Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 25-May-2018

I-10 MOBILE RIVER - TP-23A 1DAY RS 54'' CYL, 6'' WALL
OP: AFT Date: 25-April-2018

Time Summary

Drive 41 seconds 3:44 PM - 3:45 PM BN 1 - 28



Applied Foundation Testing, Inc. - PDIPLOT2 Ver 2017.2.58.3 - Case Method & iCAP® Results
Printed: 25-May-2018 Test started: 11-May-2018

I-10 MOBILE RIVER - TP-23A 17DAY RS
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I-10 MOBILE RIVER - TP-23A 17DAY RS 54'' CYL, 6'' WALL
OP: AFT Date: 11-May-2018
AR: 904.78 in² SP: 0.150 k/ft³
LE: 127.00 ft EM: 7,778.33 ksi
WS: 15,500.0 f/s JC: 1.05
RMX: Maximum Case Method Capacity (JC) TSX: Tension Stress Maximum - Full Record Search
RX11: Maximum Case Method Capacity (JC=1.1) EMX: Maximum Energy
RA2: Auto Capacity Friction Piles STK: Hammer Stroke
CSX: Compression Stress Maximum BTA: Integrity Factor (1)
CSB: Compression Stress at Bottom of Pile
BL# BLC RMX RX11 RA2 CSX CSB TSX EMX STK BTA

bl/ft kips kips kips ksi ksi ksi k-ft ft (%)
1 84 1,803 1,714 1,808 3.13 2.50 0.28 64.9 0.00 100
2 84 2,312 2,137 2,175 5.30 4.19 0.60 172.9 12.30 100
3 84 2,183 1,962 2,088 6.30 4.66 0.55 231.0 11.72 100
4 84 1,806 1,592 1,931 6.61 4.77 0.43 232.1 12.52 100
5 84 1,655 1,521 1,850 6.37 4.46 0.41 208.4 11.72 100
6 84 1,680 1,576 1,797 5.74 4.13 0.38 168.2 10.28 100
7 84 1,640 1,528 1,763 5.58 4.01 0.35 165.2 9.78 100
8 84 1,592 1,481 1,803 5.74 4.12 0.32 172.9 10.22 100
9 84 1,541 1,429 1,892 5.68 4.19 0.28 174.8 10.00 100

10 84 1,441 1,332 1,843 5.68 4.17 0.22 170.9 10.11 100
11 84 1,394 1,345 1,882 5.69 4.21 0.18 174.0 10.05 100
12 84 1,386 1,346 1,892 5.71 4.18 0.18 173.9 10.16 100
13 84 1,310 1,301 1,794 5.79 4.21 0.15 175.4 10.28 100
14 84 1,353 1,307 1,775 5.67 4.17 0.15 169.8 10.05 100
15 84 1,314 1,306 1,870 5.74 4.29 0.18 176.7 10.05 100
16 84 1,368 1,266 1,752 5.42 4.06 0.13 156.1 9.57 100
17 84 1,334 1,286 1,793 5.69 4.17 0.16 170.8 9.94 100
18 84 1,403 1,296 1,810 5.73 4.19 0.16 171.2 10.22 100
19 84 1,326 1,307 1,840 5.85 4.32 0.22 187.1 10.33 100
20 84 1,402 1,304 1,873 5.71 4.21 0.15 171.1 10.11 100
21 84 1,297 1,277 1,825 5.77 4.20 0.21 180.8 10.22 100
22 83 1,352 1,294 1,760 5.76 4.22 0.14 171.4 10.16 100
23 83 1,102 999 1,485 5.80 4.20 0.28 166.6 10.33 100

Average 1,521 1,431 1,839 5.67 4.17 0.27 174.2 10.46 100
Std. Dev. 282 240 123 0.61 0.39 0.13 29.8 0.79 0
Maximum 2,312 2,137 2,175 6.61 4.77 0.60 232.1 12.52 100
Minimum 1,102 999 1,485 3.13 2.50 0.13 64.9 9.57 100

Total number of blows analyzed: 23

BL# Sensors

1-23 F1: [E655] 92.7 (1.00); F2: [J762] 93.9 (1.00); F3: [P454] 145.3 (1.00); F4: [P455] 145.8 (1.00);
A1: [59379] 925.0 (1.00); A2: [59462] 1055.0 (1.00); A3: [K5647] 334.0 (1.00);
A4: [K5943] 368.0 (1.00)

BL# Comments

23 7BL/1", 7BL/1", 7BL/1"
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I-10 MOBILE RIVER - TP-23A 17DAY RS 54'' CYL, 6'' WALL
OP: AFT Date: 11-May-2018

Time Summary

Drive 35 seconds 7:38 AM - 7:38 AM BN 1 - 23
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Applied Foundation Testing, Inc. Pile Driving Analyzer ®
I-10 MOBILE RIVER TP-23A ID

TS: 51.2
TB: 12.3

F (10000)
V (22.0)

   A1234 F1234 

TS: 51.2
TB: 12.3

SET=0.12 in

WU (10000)
D (3.94)

Project Information
PROJECT: I-10 MOBILE RIVER
PILE NAME: TP-23A ID
DESCR: 54'' CYL, 6'' WALL
OPERATOR: AFT
FILE: TP-23A ID ana
4/24/2018 2:52:02 PM
Blow Number 2014

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

127.00
904.78

7778.33
0.150

15500.0
454.0
16.40
0.70

134.23

Quantity Results
RX7
RX8
RA2
CSX
CSB
TSX
EMX
STK
BTA

kips
kips
kips
ksi
ksi
ksi
k-ft
ft
(%)

1725
1526
1894
4.00
3.06
0.23

132.9
9.32
100

Sensors
F1: [E655] 92.7 (1)
F2: [J762] 93.9 (1)
F3: [P454] 145.3 (1)
F4: [P455] 145.8 (1)
A1: [59379] 925 g's/v (1)
A2: [59462] 1055 g's/v (1)
A3: [K5647] 334 mv/5000g's (1)
A4: [K5943] 368 mv/5000g's (1)
CLIP: OK

Version 2016.125
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  Length b. Sensors 127.0 ft
  Embedment 109.5 ft
  Top Area 6.28 ft2

  End Bearing Area 15.90 ft2

  Top Perimeter 14.14 ft
  Top E-Modulus 7778 ksi
  Top Spec. Weight 150.0 lb/ft3

  Top Wave Spd. 15500 ft/s
  Overall W.S. 15488 ft/s

  Match Quality 1.73
  Top Compr. Stress 3.9 ksi
  Max Compr. Stress 4.2 ksi
  Max Tension Stress -0.18 ksi

  Avg. Shaft Quake 0.21 in
  Toe Quake 0.42 in
  Avg. Shaft Smith Dpg. 0.29 s/ft
  Toe Smith Damping 0.30 s/ft
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RU  =  1700.0 kips
SF  =  1366.0 kips
EB  =   334.0 kips
Dy  =    0.87 in
Dx  =    1.08 in
SET/Bl =    0.21 in

I-10 MOBILE RIVER; Pile: TP-23A ID; 54'' CYL, 6'' WALL; Blow: 2014 (Test: 24-Apr-2018 14:52:) 25-May-2018

Applied Foundation Testing, Inc. CAPWAP(R) 2014-2

CAPWAP(R) 2014-2 Licensed to Applied Foundation Testing, Inc.        



I-10 MOBILE RIVER; Pile: TP-23A ID Test: 24-Apr-2018 14:52
54'' CYL, 6'' WALL; Blow: 2014 CAPWAP(R) 2014-2
Applied Foundation Testing, Inc. OP: AFT

Analysis: 25-May-2018

About the CAPWAP Results

   The CAPWAP program performs a signal matching or reverse analysis based on 
measurements taken on a deep foundation under an impact load. The program is based 
on a one-dimensional mathematical model. Under certain conditions, the model only 
crudely approximates the often complex dynamic situations.
   The CAPWAP analysis relies on the input of accurately measured dynamic data plus
additional parameters describing pile and soil behavior. If the field measurements 
of force and velocity are incorrect or were taken under inappropriate conditions 
(e.g., at an inappropriate time or with too much or too little energy) or if the 
input pile model is incorrect, then the solution cannot represent the actual 
soil behavior.  
   Generally the CAPWAP analysis is used to estimate the axial compressive pile 
capacity and the soil resistance distribution.  The long-term capacity is best 
evaluated with restrike tests since they incorporate soil strength changes 
(set-up gains or relaxation losses) that occur after installation.  The calculated 
load settlement graph does not consider creep or long term consolidation settlements.  
When uplift is a controlling factor in the design, use of the CAPWAP results to assess 
uplift capacity should be made only after very careful analysis of only good 
measurement quality, and further used only with longer pile lengths and with nominally 
higher safety factors.
   CAPWAP is also used to evaluate driving stresses along the length of the pile.  
However, it should be understood that the analysis is one dimensional and does not 
take into account bending effects or local contact stresses at the pile toe.
   Furthermore, if the user of this software was not able to produce a solution with 
satisfactory signal “match quality” (MQ), then the associated CAPWAP results may be 
unreliable.  There is no absolute scale for solution acceptability but solutions with 
MQ above 5 are generally considered less reliable than those with lower MQ values and 
every effort should be made to improve the analysis, for example, by getting help 
from other independent experts. 
   Considering the CAPWAP model limitations, the nature of the input parameters, 
the complexity of the analysis procedure, and the need for a responsible application
of the results to actual construction projects, it is recommended that at least one 
static load test be performed on sites where little experience exists with dynamic 
behavior of the soil resistance or when the experience of the analyzing engineer with 
both program use and result application is limited.
   Finally, the CAPWAP capacities are ultimate values. They MUST be reduced by means 
of an appropriate factor of safety to yield a design or working load. The selection
of a factor of safety should consider the quality of the construction control, 
the variability of the site conditions, uncertainties in the loads, the importance
of structure and other factors. The CAPWAP results should be reviewed by the Engineer
of Record with consideration of applicable geotechnical conditions including, but not
limited to, group effects, potential settlement from underlying compressible layers,
soil resistances provided from any layers unsuitable for long term support, 
as well as effective stress changes due to soil surcharges, excavation or change 
in water table elevation.
   The CAPWAP analysis software is one of many means by which the capacity of a deep
foundation can be assessed. The engineer performing the analysis is responsible for 
proper software application and the analysis results. Pile Dynamics accepts 
no liability whatsoever of any kind for the analysis solution and/or the application
of the analysis result.  



I-10 MOBILE RIVER; Pile: TP-23A ID Test: 24-Apr-2018 14:52
54'' CYL, 6'' WALL; Blow: 2014 CAPWAP(R) 2014-2
Applied Foundation Testing, Inc. OP: AFT

Page 2 Analysis: 25-May-2018

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity:   1700.0; along Shaft   1366.0; at Toe    334.0  kips

Soil Dist. Depth Ru Force Sum Unit Unit
Sgmnt Below Below in Pile of Resist. Resist.
No. Gages Grade Ru (Depth) (Area)

ft ft kips kips kips kips/ft ksf

  1700.0
1 26.7 9.2 15.0 1685.0 15.0 1.62 0.11
2 33.4 15.9 30.0 1655.0 45.0 4.49 0.32
3 40.1 22.6 25.0 1630.0 70.0 3.74 0.26
4 46.8 29.3 8.0 1622.0 78.0 1.20 0.08
5 53.5 36.0 8.0 1614.0 86.0 1.20 0.08
6 60.2 42.7 8.0 1606.0 94.0 1.20 0.08
7 66.8 49.3 10.0 1596.0 104.0 1.50 0.11
8 73.5 56.0 10.0 1586.0 114.0 1.50 0.11
9 80.2 62.7 10.0 1576.0 124.0 1.50 0.11
10 86.9 69.4 12.0 1564.0 136.0 1.80 0.13
11 93.6 76.1 40.0 1524.0 176.0 5.98 0.42
12 100.3 82.8 90.0 1434.0 266.0 13.46 0.95
13 106.9 89.4 200.0 1234.0 466.0 29.92 2.12
14 113.6 96.1 300.0 934.0 766.0 44.88 3.17
15 120.3 102.8 300.0 634.0 1066.0 44.88 3.17
16 127.0 109.5 300.0 334.0 1366.0 44.88 3.17

Avg. Shaft 85.4 12.47 0.88

Toe 334.0 21.00

Soil Model Parameters/Extensions Shaft Toe

Smith Damping Factor 0.29 0.30
Quake (in) 0.21 0.42
Case Damping Factor 0.87 0.22
Damping Type Viscous Sm+Visc
Unloading Quake (% of loading quake) 100 76
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 6
Resistance Gap (included in Toe Quake) (in) 0.02
Soil Plug Weight (kips) 4.650 2.000

CAPWAP match quality =    1.73 (Wave Up Match) ; RSA = 0
Observed: Final Set =    0.21 in; Blow Count =      57 b/ft
Computed: Final Set =    0.21 in; Blow Count =      57 b/ft

max. Top Comp. Stress =     3.9 ksi (T=  28.0 ms, max= 1.078 x Top)
max. Comp. Stress =     4.2 ksi (Z= 100.3 ft, T=  34.9 ms)
max. Tens. Stress =   -0.18 ksi (Z= 100.3 ft, T=  70.1 ms)
max. Energy (EMX) =   133.9 kip-ft; max. Measured Top Displ. (DMX)=  0.65 in



I-10 MOBILE RIVER; Pile: TP-23A ID Test: 24-Apr-2018 14:52
54'' CYL, 6'' WALL; Blow: 2014 CAPWAP(R) 2014-2
Applied Foundation Testing, Inc. OP: AFT

Page 3 Analysis: 25-May-2018

EXTREMA TABLE

Pile Dist. max. min. max. max. max. max. max.
Sgmnt Below Force Force Comp. Tens. Trnsfd. Veloc. Displ.
No. Gages Stress Stress Energy

ft kips kips ksi ksi kip-ft ft/s in

1 3.3 3554.4 -10.1 3.9 -0.01 133.9 7.6 0.66
2 6.7 3567.3 -10.5 3.9 -0.01 133.7 7.6 0.65
4 13.4 3609.7 -14.0 4.0 -0.02 133.4 7.5 0.64
6 20.1 3657.0 -16.5 4.0 -0.02 133.0 7.4 0.63
8 26.7 3693.3 -24.6 4.1 -0.03 132.6 7.3 0.62
10 33.4 3675.6 -51.2 4.1 -0.06 130.4 7.2 0.61
12 40.1 3605.2 -68.7 4.0 -0.08 126.3 7.2 0.60
14 46.8 3546.7 -78.4 3.9 -0.09 122.6 7.1 0.58
16 53.5 3540.8 -91.4 3.9 -0.10 121.4 7.1 0.57
18 60.2 3535.8 -105.6 3.9 -0.12 120.3 7.1 0.57
20 66.8 3531.4 -118.6 3.9 -0.13 119.1 7.0 0.56
22 73.5 3525.3 -122.1 3.9 -0.13 117.7 7.0 0.55
24 80.2 3541.8 -126.6 3.9 -0.14 116.4 6.9 0.54
26 86.9 3603.1 -141.7 4.0 -0.16 115.1 6.7 0.53
28 93.6 3726.7 -153.4 4.1 -0.17 113.5 6.4 0.52
30 100.3 3833.0 -159.4 4.2 -0.18 109.5 6.0 0.51
32 106.9 3722.8 -155.4 4.1 -0.17 101.5 5.8 0.49
34 113.6 3148.1 -120.1 3.5 -0.13 85.1 6.2 0.48
35 117.0 2341.1 -65.4 2.6 -0.07 61.9 6.5 0.47
36 120.3 2148.4 -63.7 2.4 -0.07 61.8 6.7 0.47
37 123.7 1310.0 -15.4 1.4 -0.02 38.7 6.9 0.47
38 127.0 1337.1 -12.3 1.5 -0.01 15.3 6.9 0.46

Absolute 100.3 4.2 (T =     34.9 ms)
100.3 -0.18 (T =     70.1 ms)



I-10 MOBILE RIVER; Pile: TP-23A ID Test: 24-Apr-2018 14:52
54'' CYL, 6'' WALL; Blow: 2014 CAPWAP(R) 2014-2
Applied Foundation Testing, Inc. OP: AFT

Page 4 Analysis: 25-May-2018

CASE METHOD

J =     0.0     0.1     0.2     0.3     0.4     0.5     0.6     0.7     0.8     0.9
RP  3789.8  3466.3  3142.9  2819.4  2495.9  2172.5  1849.0  1525.5  1202.1   878.6
RX  3789.8  3466.3  3142.9  2819.4  2495.9  2221.8  1965.4  1709.1  1510.4  1437.3
RU  3949.4  3641.9  3334.4  3026.9  2719.3  2411.8  2104.3  1796.8  1489.3  1181.8

RAU =   1260.4 (kips);  RA2 =   1838.1 (kips)

Current CAPWAP Ru = 1700.0 (kips); Corresponding J(RP)= 0.65; J(RX) = 0.70

VMX TVP VT1*Z FT1 FMX DMX DFN SET EMX QUS KEB
ft/s ms kips kips kips in in in kip-ft kips kips/in

    7.5   27.81  3411.7  3612.7  3616.6    0.65    0.21    0.21   134.0  3742.6     835

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Perim.
ft ft2 ksi lb/ft3 ft

0.0 6.28 7778.3 150.000 14.14
127.0 6.28 7778.3 150.000 14.14

Toe Area 15.90 ft2

Segmnt Dist. Impedance Imped. Tension Compression Perim. Wave Soil
Number B.G. Change Slack Eff. Slack Eff. Speed Plug

ft kips/ft/s % in in ft ft/s kips

1 3.3 454.04 0.00 0.00 0.000 -0.00 0.000 14.14 15500.0 0.000
8 26.7 454.04 0.00 0.00 0.000 -0.00 0.000 14.14 15500.0 0.150
38 127.0 454.04 0.00 0.00 0.000 -0.00 0.000 14.14 15500.0 0.150

Wave Speed: Pile Top 15500.0, Elastic 15500.0, Overall 15487.8 ft/s
Pile Damping   2.00 %, Time Incr  0.216 ms, 2L/c  16.4 ms
Total volume: 797.965 ft3; Volume ratio considering added impedance: 1.000



Applied Foundation Testing, Inc. Pile Driving Analyzer ®
I-10 MOBILE RIVER TP-23A 1DAY RS

TS: 51.2
TB: 14.8

F (12000)
V (26.4)

   A1234 F1234 

TS: 51.2
TB: 14.8

SET=0.0909091 in

WU (12000)
D (3.94)

Project Information
PROJECT: I-10 MOBILE RIVER
PILE NAME: TP-23A 1DAY RS
DESCR: 54'' CYL, 6'' WALL
OPERATOR: AFT
FILE: TP-23A 1DAY RS ana
4/25/2018 3:44:49 PM
Blow Number 3

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

127.00
904.78

7778.33
0.150

15500.0
454.0
16.40
1.01

134.27

Quantity Results
RMX
RX11
RA2
CSX
CSB
TSX
EMX
STK
BTA

kips
kips
kips
ksi
ksi
ksi
k-ft
ft
(%)

2002
1582
1810
6.33
4.75
0.51

211.5
11.59

100

Sensors
F1: [E655] 92.7 (1)
F2: [J762] 93.9 (1)
F3: [P454] 145.3 (1)
F4: [P455] 145.8 (1)
A1: [59379] 925 g's/v (1)
A2: [59462] 1055 g's/v (1)
A3: [K5647] 334 mv/5000g's (1)
A4: [K5943] 368 mv/5000g's (1)
CLIP: OK

Version 2016.125
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  Length b. Sensors 127.0 ft
  Embedment 109.5 ft
  Top Area 6.28 ft2

  End Bearing Area 15.90 ft2

  Top Perimeter 14.14 ft
  Top E-Modulus 7778 ksi
  Top Spec. Weight 150.0 lb/ft3

  Top Wave Spd. 15500 ft/s
  Overall W.S. 15488 ft/s

  Match Quality 1.39
  Top Compr. Stress 6.3 ksi
  Max Compr. Stress 6.5 ksi
  Max Tension Stress -0.41 ksi

  Avg. Shaft Quake 0.17 in
  Toe Quake 0.38 in
  Avg. Shaft Smith Dpg. 0.40 s/ft
  Toe Smith Damping 0.23 s/ft

Shaft Resistance
Distribution

Pile Force
at Ru

EB

SF

0.0 500.0 1000.0 1500.0 2000.0
0.00

0.30

0.60

0.90

1.20

Load (kips)

D
is

pl
ac

em
en

t (
in

)

Pile Top
Bottom

RU  =  2000.0 kips
SF  =  1640.0 kips
EB  =   360.0 kips
Dy  =    0.88 in
Dx  =    0.97 in
SET/Bl =    0.09 in

I-10 MOBILE RIVER; Pile: TP-23A 1DAY RS; 54'' CYL, 6'' WALL; Blow: 3 (Test: 25-Apr-2018 15:44:) 25-May-2018

Applied Foundation Testing, Inc. CAPWAP(R) 2014-2

CAPWAP(R) 2014-2 Licensed to Applied Foundation Testing, Inc.        



I-10 MOBILE RIVER; Pile: TP-23A 1DAY RS Test: 25-Apr-2018 15:44
54'' CYL, 6'' WALL; Blow: 3 CAPWAP(R) 2014-2
Applied Foundation Testing, Inc. OP: AFT

Analysis: 25-May-2018

About the CAPWAP Results

   The CAPWAP program performs a signal matching or reverse analysis based on 
measurements taken on a deep foundation under an impact load. The program is based 
on a one-dimensional mathematical model. Under certain conditions, the model only 
crudely approximates the often complex dynamic situations.
   The CAPWAP analysis relies on the input of accurately measured dynamic data plus
additional parameters describing pile and soil behavior. If the field measurements 
of force and velocity are incorrect or were taken under inappropriate conditions 
(e.g., at an inappropriate time or with too much or too little energy) or if the 
input pile model is incorrect, then the solution cannot represent the actual 
soil behavior.  
   Generally the CAPWAP analysis is used to estimate the axial compressive pile 
capacity and the soil resistance distribution.  The long-term capacity is best 
evaluated with restrike tests since they incorporate soil strength changes 
(set-up gains or relaxation losses) that occur after installation.  The calculated 
load settlement graph does not consider creep or long term consolidation settlements.  
When uplift is a controlling factor in the design, use of the CAPWAP results to assess 
uplift capacity should be made only after very careful analysis of only good 
measurement quality, and further used only with longer pile lengths and with nominally 
higher safety factors.
   CAPWAP is also used to evaluate driving stresses along the length of the pile.  
However, it should be understood that the analysis is one dimensional and does not 
take into account bending effects or local contact stresses at the pile toe.
   Furthermore, if the user of this software was not able to produce a solution with 
satisfactory signal “match quality” (MQ), then the associated CAPWAP results may be 
unreliable.  There is no absolute scale for solution acceptability but solutions with 
MQ above 5 are generally considered less reliable than those with lower MQ values and 
every effort should be made to improve the analysis, for example, by getting help 
from other independent experts. 
   Considering the CAPWAP model limitations, the nature of the input parameters, 
the complexity of the analysis procedure, and the need for a responsible application
of the results to actual construction projects, it is recommended that at least one 
static load test be performed on sites where little experience exists with dynamic 
behavior of the soil resistance or when the experience of the analyzing engineer with 
both program use and result application is limited.
   Finally, the CAPWAP capacities are ultimate values. They MUST be reduced by means 
of an appropriate factor of safety to yield a design or working load. The selection
of a factor of safety should consider the quality of the construction control, 
the variability of the site conditions, uncertainties in the loads, the importance
of structure and other factors. The CAPWAP results should be reviewed by the Engineer
of Record with consideration of applicable geotechnical conditions including, but not
limited to, group effects, potential settlement from underlying compressible layers,
soil resistances provided from any layers unsuitable for long term support, 
as well as effective stress changes due to soil surcharges, excavation or change 
in water table elevation.
   The CAPWAP analysis software is one of many means by which the capacity of a deep
foundation can be assessed. The engineer performing the analysis is responsible for 
proper software application and the analysis results. Pile Dynamics accepts 
no liability whatsoever of any kind for the analysis solution and/or the application
of the analysis result.  



I-10 MOBILE RIVER; Pile: TP-23A 1DAY RS Test: 25-Apr-2018 15:44
54'' CYL, 6'' WALL; Blow: 3 CAPWAP(R) 2014-2
Applied Foundation Testing, Inc. OP: AFT

Page 2 Analysis: 25-May-2018

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity:   2000.0; along Shaft   1640.0; at Toe    360.0  kips

Soil Dist. Depth Ru Force Sum Unit Unit
Sgmnt Below Below in Pile of Resist. Resist.
No. Gages Grade Ru (Depth) (Area)

ft ft kips kips kips kips/ft ksf

  2000.0
1 26.7 9.2 15.0 1985.0 15.0 1.62 0.11
2 33.4 15.9 25.0 1960.0 40.0 3.74 0.26
3 40.1 22.6 30.0 1930.0 70.0 4.49 0.32
4 46.8 29.3 25.0 1905.0 95.0 3.74 0.26
5 53.5 36.0 20.0 1885.0 115.0 2.99 0.21
6 60.2 42.7 15.0 1870.0 130.0 2.24 0.16
7 66.8 49.3 15.0 1855.0 145.0 2.24 0.16
8 73.5 56.0 15.0 1840.0 160.0 2.24 0.16
9 80.2 62.7 15.0 1825.0 175.0 2.24 0.16
10 86.9 69.4 25.0 1800.0 200.0 3.74 0.26
11 93.6 76.1 50.0 1750.0 250.0 7.48 0.53
12 100.3 82.8 90.0 1660.0 340.0 13.46 0.95
13 106.9 89.4 250.0 1410.0 590.0 37.40 2.65
14 113.6 96.1 350.0 1060.0 940.0 52.36 3.70
15 120.3 102.8 350.0 710.0 1290.0 52.36 3.70
16 127.0 109.5 350.0 360.0 1640.0 52.36 3.70

Avg. Shaft 102.5 14.98 1.06

Toe 360.0 22.64

Soil Model Parameters/Extensions Shaft Toe

Smith Damping Factor 0.40 0.23
Quake (in) 0.17 0.38
Case Damping Factor 1.44 0.18
Damping Type Viscous Viscous
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 0
Soil Plug Weight (kips) 3.250

CAPWAP match quality =    1.39 (Wave Up Match) ; RSA = 0
Observed: Final Set =    0.09 in; Blow Count =     132 b/ft
Computed: Final Set =    0.09 in; Blow Count =     132 b/ft

max. Top Comp. Stress =     6.3 ksi (T=  27.2 ms, max= 1.033 x Top)
max. Comp. Stress =     6.5 ksi (Z= 106.9 ft, T=  34.3 ms)
max. Tens. Stress =   -0.41 ksi (Z= 100.3 ft, T=  60.9 ms)
max. Energy (EMX) =   211.6 kip-ft; max. Measured Top Displ. (DMX)=  0.68 in



I-10 MOBILE RIVER; Pile: TP-23A 1DAY RS Test: 25-Apr-2018 15:44
54'' CYL, 6'' WALL; Blow: 3 CAPWAP(R) 2014-2
Applied Foundation Testing, Inc. OP: AFT

Page 3 Analysis: 25-May-2018

EXTREMA TABLE

Pile Dist. max. min. max. max. max. max. max.
Sgmnt Below Force Force Comp. Tens. Trnsfd. Veloc. Displ.
No. Gages Stress Stress Energy

ft kips kips ksi ksi kip-ft ft/s in

1 3.3 5722.0 -15.7 6.3 -0.02 211.6 12.4 0.70
2 6.7 5722.8 -26.7 6.3 -0.03 211.5 12.4 0.70
4 13.4 5731.0 -92.4 6.3 -0.10 211.1 12.4 0.69
6 20.1 5763.6 -116.4 6.4 -0.13 210.7 12.3 0.68
8 26.7 5824.5 -113.4 6.4 -0.13 210.1 12.1 0.66
10 33.4 5815.8 -80.0 6.4 -0.09 206.1 12.0 0.65
12 40.1 5743.2 -127.6 6.3 -0.14 199.8 11.8 0.63
14 46.8 5631.2 -201.0 6.2 -0.22 192.6 11.6 0.61
16 53.5 5539.3 -256.3 6.1 -0.28 186.7 11.5 0.60
18 60.2 5473.6 -286.5 6.0 -0.32 181.5 11.4 0.58
20 66.8 5437.0 -304.2 6.0 -0.34 176.6 11.3 0.55
22 73.5 5407.4 -310.9 6.0 -0.34 170.5 11.2 0.52
24 80.2 5404.7 -331.6 6.0 -0.37 163.5 11.0 0.49
26 86.9 5459.8 -348.7 6.0 -0.39 157.4 10.7 0.46
28 93.6 5582.3 -360.8 6.2 -0.40 153.0 10.2 0.44
30 100.3 5797.3 -368.8 6.4 -0.41 146.3 9.3 0.43
32 106.9 5912.4 -361.9 6.5 -0.40 136.0 8.2 0.41
34 113.6 5289.1 -285.5 5.8 -0.32 112.2 7.2 0.40
35 117.0 4074.8 -159.3 4.5 -0.18 82.0 7.1 0.40
36 120.3 3971.5 -159.7 4.4 -0.18 81.9 7.6 0.39
37 123.7 2563.5 -27.1 2.8 -0.03 51.7 8.1 0.39
38 127.0 2287.1 -26.4 2.5 -0.03 19.5 8.4 0.39

Absolute 106.9 6.5 (T =     34.3 ms)
100.3 -0.41 (T =     60.9 ms)



I-10 MOBILE RIVER; Pile: TP-23A 1DAY RS Test: 25-Apr-2018 15:44
54'' CYL, 6'' WALL; Blow: 3 CAPWAP(R) 2014-2
Applied Foundation Testing, Inc. OP: AFT

Page 4 Analysis: 25-May-2018

CASE METHOD

J =     0.0     0.2     0.4     0.6     0.8     1.0     1.2     1.4     1.6     1.8
RP  6718.7  5785.3  4852.0  3918.7  2985.3
RX  6718.7  5785.3  4852.0  3918.7  2985.3  2052.0  1194.4  1169.3  1144.1  1118.9
RU  7050.0  6183.0  5315.9  4448.9  3581.8

RAU =   1039.4 (kips);  RA2 =   1817.5 (kips)

Current CAPWAP Ru = 2000.0 (kips); Corresponding J(RP)= 0.00; J(RX) = 1.01

VMX TVP VT1*Z FT1 FMX DMX DFN SET EMX QUS KEB
ft/s ms kips kips kips in in in kip-ft kips kips/in

   12.5   26.97  5670.8  5714.5  5744.9    0.68    0.10    0.09   212.0  6576.3     948

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Perim.
ft ft2 ksi lb/ft3 ft

0.0 6.28 7778.3 150.000 14.14
127.0 6.28 7778.3 150.000 14.14

Toe Area 15.90 ft2

Top Segment Length      3.34 ft, Top Impedance      454 kips/ft/s

Wave Speed: Pile Top 15500.0, Elastic 15500.0, Overall 15487.8 ft/s
Pile Damping   2.00 %, Time Incr  0.216 ms, 2L/c  16.4 ms
Total volume: 797.965 ft3; Volume ratio considering added impedance: 1.000



Applied Foundation Testing, Inc. Pile Driving Analyzer ®
I-10 MOBILE RIVER TP-23A 17DAY RS

TS: 51.2
TB: 14.8

F (12000)
V (26.4)

   A1234 F1234 

TS: 51.2
TB: 14.8

SET=0.142857 in

WU (12000)
D (3.94)

Project Information
PROJECT: I-10 MOBILE RIVER
PILE NAME: TP-23A 17DAY RS
DESCR: 54'' CYL, 6'' WALL
OPERATOR: AFT
FILE: TP-23A 17DAY RS ana
5/11/2018 7:38:16 AM
Blow Number 2

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

127.00
904.78

7778.33
0.150

15500.0
454.0
16.40
1.05

134.44

Quantity Results
RMX
RX11
RA2
CSX
CSB
TSX
EMX
STK
BTA

kips
kips
kips
ksi
ksi
ksi
k-ft
ft
(%)

2312
2137
2175
5.30
4.19
0.60

172.9
12.30

100

Sensors
F1: [E655] 92.7 (1)
F2: [J762] 93.9 (1)
F3: [P454] 145.3 (1)
F4: [P455] 145.8 (1)
A1: [59379] 925 g's/v (1)
A2: [59462] 1055 g's/v (1)
A3: [K5647] 334 mv/5000g's (1)
A4: [K5943] 368 mv/5000g's (1)
CLIP: OK

Version 2016.125
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  Length b. Sensors 127.0 ft
  Embedment 109.5 ft
  Top Area 6.28 ft2

  End Bearing Area 15.90 ft2

  Top Perimeter 14.14 ft
  Top E-Modulus 7778 ksi
  Top Spec. Weight 150.0 lb/ft3

  Top Wave Spd. 15500 ft/s
  Overall W.S. 15488 ft/s

  Match Quality 1.99
  Top Compr. Stress 5.4 ksi
  Max Compr. Stress 5.6 ksi
  Max Tension Stress -0.57 ksi

  Avg. Shaft Quake 0.05 in
  Toe Quake 0.10 in
  Avg. Shaft Smith Dpg. 0.40 s/ft
  Toe Smith Damping 0.35 s/ft

Shaft Resistance
Distribution

Pile Force
at Ru

EB

SF

0.0 625.0 1250.0 1875.0 2500.0
0.00

0.20

0.40

0.60

0.80
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Pile Top
Bottom

RU  =  2300.0 kips
SF  =  1926.0 kips
EB  =   374.0 kips
Dy  =    0.56 in
Dx  =    0.70 in
SET/Bl =    0.14 in

I-10 MOBILE RIVER; Pile: TP-23A 17DAY RS; 54'' CYL, 6'' WALL; Blow: 2 (Test: 11-May-2018 07:38:) 25-May-2018

Applied Foundation Testing, Inc. CAPWAP(R) 2014-2

CAPWAP(R) 2014-2 Licensed to Applied Foundation Testing, Inc.        



I-10 MOBILE RIVER; Pile: TP-23A 17DAY RS Test: 11-May-2018 07:38
54'' CYL, 6'' WALL; Blow: 2 CAPWAP(R) 2014-2
Applied Foundation Testing, Inc. OP: AFT

Analysis: 25-May-2018

About the CAPWAP Results

   The CAPWAP program performs a signal matching or reverse analysis based on 
measurements taken on a deep foundation under an impact load. The program is based 
on a one-dimensional mathematical model. Under certain conditions, the model only 
crudely approximates the often complex dynamic situations.
   The CAPWAP analysis relies on the input of accurately measured dynamic data plus
additional parameters describing pile and soil behavior. If the field measurements 
of force and velocity are incorrect or were taken under inappropriate conditions 
(e.g., at an inappropriate time or with too much or too little energy) or if the 
input pile model is incorrect, then the solution cannot represent the actual 
soil behavior.  
   Generally the CAPWAP analysis is used to estimate the axial compressive pile 
capacity and the soil resistance distribution.  The long-term capacity is best 
evaluated with restrike tests since they incorporate soil strength changes 
(set-up gains or relaxation losses) that occur after installation.  The calculated 
load settlement graph does not consider creep or long term consolidation settlements.  
When uplift is a controlling factor in the design, use of the CAPWAP results to assess 
uplift capacity should be made only after very careful analysis of only good 
measurement quality, and further used only with longer pile lengths and with nominally 
higher safety factors.
   CAPWAP is also used to evaluate driving stresses along the length of the pile.  
However, it should be understood that the analysis is one dimensional and does not 
take into account bending effects or local contact stresses at the pile toe.
   Furthermore, if the user of this software was not able to produce a solution with 
satisfactory signal “match quality” (MQ), then the associated CAPWAP results may be 
unreliable.  There is no absolute scale for solution acceptability but solutions with 
MQ above 5 are generally considered less reliable than those with lower MQ values and 
every effort should be made to improve the analysis, for example, by getting help 
from other independent experts. 
   Considering the CAPWAP model limitations, the nature of the input parameters, 
the complexity of the analysis procedure, and the need for a responsible application
of the results to actual construction projects, it is recommended that at least one 
static load test be performed on sites where little experience exists with dynamic 
behavior of the soil resistance or when the experience of the analyzing engineer with 
both program use and result application is limited.
   Finally, the CAPWAP capacities are ultimate values. They MUST be reduced by means 
of an appropriate factor of safety to yield a design or working load. The selection
of a factor of safety should consider the quality of the construction control, 
the variability of the site conditions, uncertainties in the loads, the importance
of structure and other factors. The CAPWAP results should be reviewed by the Engineer
of Record with consideration of applicable geotechnical conditions including, but not
limited to, group effects, potential settlement from underlying compressible layers,
soil resistances provided from any layers unsuitable for long term support, 
as well as effective stress changes due to soil surcharges, excavation or change 
in water table elevation.
   The CAPWAP analysis software is one of many means by which the capacity of a deep
foundation can be assessed. The engineer performing the analysis is responsible for 
proper software application and the analysis results. Pile Dynamics accepts 
no liability whatsoever of any kind for the analysis solution and/or the application
of the analysis result.  



I-10 MOBILE RIVER; Pile: TP-23A 17DAY RS Test: 11-May-2018 07:38
54'' CYL, 6'' WALL; Blow: 2 CAPWAP(R) 2014-2
Applied Foundation Testing, Inc. OP: AFT

Page 2 Analysis: 25-May-2018

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity:   2300.0; along Shaft   1926.0; at Toe    374.0  kips

Soil Dist. Depth Ru Force Sum Unit Unit
Sgmnt Below Below in Pile of Resist. Resist.
No. Gages Grade Ru (Depth) (Area)

ft ft kips kips kips kips/ft ksf

  2300.0
1 26.7 9.2 15.0 2285.0 15.0 1.62 0.11
2 33.4 15.9 25.0 2260.0 40.0 3.74 0.26
3 40.1 22.6 30.0 2230.0 70.0 4.49 0.32
4 46.8 29.3 30.0 2200.0 100.0 4.49 0.32
5 53.5 36.0 28.0 2172.0 128.0 4.19 0.30
6 60.2 42.7 28.0 2144.0 156.0 4.19 0.30
7 66.8 49.3 35.0 2109.0 191.0 5.24 0.37
8 73.5 56.0 35.0 2074.0 226.0 5.24 0.37
9 80.2 62.7 35.0 2039.0 261.0 5.24 0.37
10 86.9 69.4 50.0 1989.0 311.0 7.48 0.53
11 93.6 76.1 75.0 1914.0 386.0 11.22 0.79
12 100.3 82.8 150.0 1764.0 536.0 22.44 1.59
13 106.9 89.4 250.0 1514.0 786.0 37.40 2.65
14 113.6 96.1 380.0 1134.0 1166.0 56.85 4.02
15 120.3 102.8 380.0 754.0 1546.0 56.85 4.02
16 127.0 109.5 380.0 374.0 1926.0 56.85 4.02

Avg. Shaft 120.4 17.59 1.24

Toe 374.0 23.52

Soil Model Parameters/Extensions Shaft Toe

Smith Damping Factor 0.40 0.35
Quake (in) 0.05 0.10
Case Damping Factor 1.70 0.29
Damping Type Viscous Sm+Visc
Unloading Quake (% of loading quake) 30 98
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 0
Soil Plug Weight (kips) 2.500

CAPWAP match quality =    1.99 (Wave Up Match) ; RSA = 0
Observed: Final Set =    0.14 in; Blow Count =      84 b/ft
Computed: Final Set =    0.14 in; Blow Count =      84 b/ft

max. Top Comp. Stress =     5.4 ksi (T=  27.4 ms, max= 1.031 x Top)
max. Comp. Stress =     5.6 ksi (Z=  26.7 ft, T=  29.1 ms)
max. Tens. Stress =   -0.57 ksi (Z=  86.9 ft, T=  56.1 ms)
max. Energy (EMX) =   173.1 kip-ft; max. Measured Top Displ. (DMX)=  0.72 in



I-10 MOBILE RIVER; Pile: TP-23A 17DAY RS Test: 11-May-2018 07:38
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Page 3 Analysis: 25-May-2018

EXTREMA TABLE

Pile Dist. max. min. max. max. max. max. max.
Sgmnt Below Force Force Comp. Tens. Trnsfd. Veloc. Displ.
No. Gages Stress Stress Energy

ft kips kips ksi ksi kip-ft ft/s in

1 3.3 4872.1 -126.5 5.4 -0.14 173.1 10.1 0.69
2 6.7 4882.9 -145.4 5.4 -0.16 172.7 10.0 0.68
4 13.4 4914.3 -192.5 5.4 -0.21 171.6 10.0 0.66
6 20.1 4962.1 -248.5 5.5 -0.27 170.5 9.9 0.65
8 26.7 5024.4 -298.3 5.6 -0.33 169.1 9.7 0.63
10 33.4 5022.7 -318.9 5.6 -0.35 164.9 9.5 0.61
12 40.1 4979.0 -348.0 5.5 -0.38 159.0 9.4 0.58
14 46.8 4918.8 -400.8 5.4 -0.44 152.2 9.2 0.56
16 53.5 4870.9 -441.3 5.4 -0.49 145.7 9.0 0.53
18 60.2 4846.2 -458.0 5.4 -0.51 139.3 8.7 0.51
20 66.8 4829.2 -461.1 5.3 -0.51 132.7 8.5 0.48
22 73.5 4792.6 -477.6 5.3 -0.53 124.7 8.2 0.45
24 80.2 4783.0 -508.1 5.3 -0.56 116.3 7.9 0.41
26 86.9 4828.3 -518.6 5.3 -0.57 108.2 7.5 0.38
28 93.6 4900.2 -501.1 5.4 -0.55 100.7 7.0 0.35
30 100.3 4941.6 -464.2 5.5 -0.51 94.0 6.3 0.33
32 106.9 4786.3 -418.1 5.3 -0.46 84.1 5.5 0.31
34 113.6 4247.5 -342.9 4.7 -0.38 70.0 4.8 0.29
35 117.0 3210.1 -217.3 3.5 -0.24 51.0 4.8 0.29
36 120.3 3187.2 -223.8 3.5 -0.25 51.0 4.9 0.28
37 123.7 2075.2 -137.4 2.3 -0.15 33.0 5.0 0.28
38 127.0 2095.6 -144.8 2.3 -0.16 14.8 4.9 0.27

Absolute 26.7 5.6 (T =     29.1 ms)
86.9 -0.57 (T =     56.1 ms)
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Page 4 Analysis: 25-May-2018

CASE METHOD

J =     0.0     0.2     0.4     0.6     0.8     1.0     1.2     1.4     1.6     1.8
RP  5971.8  5269.7  4567.5  3865.4  3163.3
RX  5971.8  5269.7  4567.5  3865.4  3163.3  2461.1  1759.0  1123.7  1028.9   939.3
RU  6589.9  6011.3  5432.8  4854.3  4275.7

RAU =    910.6 (kips);  RA2 =   2178.7 (kips)

Current CAPWAP Ru = 2300.0 (kips); Corresponding J(RP)= 0.00; J(RX) = 1.05

VMX TVP VT1*Z FT1 FMX DMX DFN SET EMX QUS KEB
ft/s ms kips kips kips in in in kip-ft kips kips/in

   10.3   27.19  4683.9  4798.6  4798.6    0.72    0.14    0.14   174.0  4814.4    3740

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Perim.
ft ft2 ksi lb/ft3 ft

0.0 6.28 7778.3 150.000 14.14
127.0 6.28 7778.3 150.000 14.14

Toe Area 15.90 ft2

Top Segment Length      3.34 ft, Top Impedance      454 kips/ft/s

Wave Speed: Pile Top 15500.0, Elastic 15500.0, Overall 15487.8 ft/s
Pile Damping   2.00 %, Time Incr  0.216 ms, 2L/c  16.4 ms
Total volume: 797.965 ft3; Volume ratio considering added impedance: 1.000



 
 
 
 
 
 
 
 
 
 
 
 

I-10 over Mobile River Bridge Load Test Program 
ALDOT Project No.:  IM-I010(341) 

Mobile County, Alabama 
AFT Project No.:  118008 
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Appendix D  

Axial Compressive Statnamic Rapid Load Testing Graphical Results 
TP-23A 

 
 
 

 
 
 
 
 
 
 
 



Applied Foundation Testing, Inc. Figure 1
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Derivated Static Load vs Displacement Response from Statnamic Load Test
TP-23A

I-10 over Mobile River Load Test Program

Maximum Load = 2,705 kips
Maximum Displacement = 1.36 inches
Permanent Displacement = 0.47 inches

Davisson Failure Criteria = 0.15+D/120+PL/AE



Applied Foundation Testing, Inc. Figure 2
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Applied Statnamic Load Not Corrected for 
Inertia and Damping



Applied Foundation Testing, Inc. Figure 3
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Applied Foundation Testing, Inc. Figure 4
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Appendix E  

Relevant Project Documents 
TP-23A 

 

 
 
 

 
 
 
 
 
 
 
 

















 
 
 
 
 
 
 
 
 
 
 
 

I-10 over Mobile River Bridge Load Test Program 
ALDOT Project No.:  IM-I010(341) 

Mobile County, Alabama 
AFT Project No.:  118008 
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Instrument Calibrations 
TP-23A 

 

 
 
 

 
 
 
 
 
 
 
 



Cerfficate of Calibration
Transducer Model: BDI ST350

#r/m@r-w6ryr*h5, ds*

Serial Number: E655
PDI Gage Factort 92.7 pt/V

Calibrated By: Kay Tol

Date/Time: 2128/2018 8:04 AM

General Gage Factor: 321.8 pe/mV/V",1
Initial Offset Voltage: 0.149 mV/V"^t

ive Calibration Data

Calibration Curve

Tranducer Output (mV/V)

Mean Linear Correlation Coefficient (LCC): 9.999728E-1 LCC Standard Deviation: 2.69A3088-6

.G

o
I
o
.9
E

'6

@

Signature: K

Temperature ('C): 25.3



ASTCS Calibration Information
ASTCS Serial Number: ASTCS-OOO5

ASTCS Software Version: 2.3t0
ASTCS Independent Verification Date: ll/512014 11:54 AM
Strain Transducer Gase Length: 3.0 inches (76.2 mm)
Applied Full Scale Displacement Range: +7.500000E-3 inches

Method for Applying Displacement: Precision Step Motor Coupled to Linear Stase

Excitation Voltage for Calibration: 2.5 VDC
D splacement Measurements: Dual Precision AC LVDT's, Output Averaged
D splacement Certification : NrsT 274431-07
Linearity Verification Technique : Linear Correlation Coefficient > 0.9999
Repeatability Verification Techn que: Standard Deviation < 0.5 Va (of mean)

ASTCS Svs tem Check
Reference Strain Transducer: 43677
Reference General Gage Factor: 293.000 ue/mV/V
LVDT #1 Sensi vitv (inches/vo1t): 7.9165008-3
LVDT #2 Sensit vity (inchesivolt): 8.042000E-3
Date/Time of Last System Check: 212712018 3:17 PM

PDI Strain Transducer Connections
Black: + Excitation
Green: - Excitation
Red: + Sisnal
White: Sienal
Grev:/BARE Shield

Specifications
PDI Automated Strain Transducer Calibration System (PDI-ASTCS)

NIST Reference:

PDI certifies the above PDI-ASTCS instrument meets or exceeds published specifications and has

been verified using standards and instruments whose accuracies are ftaceable to the National Institute of
Standards and Technology (NIST), an accepted value of a natural physical constant or a ratio calibration
technique. The calibration of this instrument was performed in accordance with the PDI Quality
Assurance program. Measuiements and information provided on this report are valid at the time of
calibration only.



C erfficate of Calibration
.trslk@rrwm*try, em

Transducer Model: BDI ST350

Serial Numberz J762
PDI Gage Factorz 93.9 pYV
General Gage Factor: 326.1 pe/mV/V"^1
Initial Offset Voltage: -0.006 mV/V",1

Calibration Curve

Tra nsducer Output (mV/V)

Mean Linear Correlation Coefficient (LCC): 9.9997848-1 LCC Standard Deviation: L7478618-6

Calibrated By: Kay Tol

Date/Time: 2l28l2OL8 8:02 AM

Signature:

ntative Calibration Data

tr
6
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tr'6

@

Temperature ("C):25.3



ASTCS Calibration Information
ASTCS Serial Number: ASTCS-OOO5

ASTCS Software Version: 2.3t0
ASTCS Independent Verification Date: ll/512014 11:54 AM
Strain Transducer Gase Length: 3.0 inches (76.2 mm)
Applied Full Scale Displacement Range: +7.500000E-3 inches

Method for Applying Displacement: Precision Step Motor Coupled to Linear Stase

Excitation Voltage for Calibration: 2.5 VDC
D splacement Measurements: Dual Precision AC LVDT's, Output Averaged
D splacement Certification : NrsT 274431-07
Linearity Verification Technique : Linear Correlation Coefficient > 0.9999
Repeatability Verification Techn que: Standard Deviation < 0.5 Va (of mean)

ASTCS Svs tem Check
Reference Strain Transducer: 43677
Reference General Gage Factor: 293.000 ue/mV/V
LVDT #1 Sensi vitv (inches/vo1t): 7.9165008-3
LVDT #2 Sensit vity (inchesivolt): 8.042000E-3
Date/Time of Last System Check: 212712018 3:17 PM

PDI Strain Transducer Connections
Black: + Excitation
Green: - Excitation
Red: + Sisnal
White: Sienal
Grev:/BARE Shield

Specifications
PDI Automated Strain Transducer Calibration System (PDI-ASTCS)

NIST Reference:

PDI certifies the above PDI-ASTCS instrument meets or exceeds published specifications and has

been verified using standards and instruments whose accuracies are ftaceable to the National Institute of
Standards and Technology (NIST), an accepted value of a natural physical constant or a ratio calibration
technique. The calibration of this instrument was performed in accordance with the PDI Quality
Assurance program. Measuiements and information provided on this report are valid at the time of
calibration only.



Cerfficate of Calibration
Transducer Model: eoI ST350

General Gage Factor: 504.7 pe/mV/V.,,
Initial Offset Voltage: -0.113 mV/V"*g

Calibration Curve

Transducer Output (mV/V)

Mean Linear Correlation Coefficient (LCC): 9.9998058-1

Calibrated By: Vanna Thach

Date/Time: 112612018 8:12 AM

LCC Standard Deviati on: 1.22428 8E-6

Pf{w ffisrxxwwr,f*g {rpx

Serial Number. P454
PDI Gage Factori 145.3 pt/V

Table I - Representative Calibr:ation Data
Applied Strai! (Ils) Trrnsducer Output (mV/V..,) Applied Strain (11€) Transducer Output (mV/V",,)

65 -0.330 335 0.t84
-83 -0.628 598 0.709

33t I 125 889 1.28.+

-601 1.6'70 t 188 1.872

-876 -)..202 1497 2.48'7

t5 -2.687 l8l4 3.109

344 2058 3.573

543 -3.5,1 l 2013 3.492

591 -3.646 1700 2.888

525 -3.5 15 1387 2.272

188 -3.058 1t]88 1.683

023 -2.521 191 1.100

-7 53 r.982 5 Ci2 0.529

.183 - r .439 2t0 -0.047

-t l0 -0.893 7 -0.319

7o -o.371 70 0.t21

'6

aO
Io
o
E

'd

a

Temperature ("C):24.3



ASTCS Calibration Information
ASTCS Serial Number: ASTCS-OOO5

ASTCS Software Version: 2.310
ASTCS Independent Verification Date: LIl5l20I4 11:54 AM
Strain Transducer Gase Lensth: 3.0 inches (76.2 mm)
Applied Full Scale Displacement Range: +7.500000E-3 inches

Method for Applying Displacement: Precision Step Motor Coupled to Linear Stage

Excitation Voltage for Calibration: 2.5 VDC
D splacement Measurements : Dual Precision AC LVDT's, Output Averaged

D splacement Certification: NrsT 274431-01
Linearity Verification Technique: Linear Correlation Coefficient > 0.9999
Repeatability Verification Technique : Standard Deviation <0.5 Vo (of mean)

I ASTCS System Check
Reference S train Transducer: 43677
Reference General Gage Factor: 293.000 pe/mV/V
LVDT #1 Sensitivity (inches/volt) 7.916500E-3
LVDT #2 Sensitivity (inches/volt) 8.042000E-3
Date/Time of Last System Check: 112612018 1:12 AM

PDI Strain Transducer Connections
Black: + Excitation
Green: - Excitation
Red: + Sienal
White: - Sienal
Grev:/BARE Shield

Specifications
PDI Automated Strain Transducer Calibration System (PDI-ASTCS)

NIST Reference:

PDI certifies the above PDI-ASTCS instrument meets or exceeds published specifications and has

been verified using standards and instruments whose accuracies arc traceable to the National Institute of
Standards and Technology (NIST), an accepted value of a natural physical constant or a ratio calibration
technique. The calibration of this instrument was performed in accordance with the PDI Quality
Assurance program. Measurements and information provided on this report are valid at the time of
calibration only.



ftf* #yxawwf*6 &rm
Transducer Model: BDI ST350

Serial Number: P455
PDI Gage Factor: 145.8 ps/V
General Gage Factor: 506.2 pe/mV/V",t
Initial Offset Voltage: -0.434 mV/V",t

ive Calibration Data

Calibration Curve

Transducer Output (mV/V)

Mean Linear Correlation Coefficient (LCC): 9.9998178-l LCC Standard Deviati

Calibrated By: Vanna Thach

Date/Time: 112612A18 7:26 AM

Signature:

'6

o
Io

.9
E

'6

a

C ertific ate of C alibration

able tative ahbrratlon
Applied Strain (tL€) Transducer Output (nV/V,..,1 Annlied Strrin / Transducer Output (rnV/V,..,)

ll0 I .082 389 -0.5-51

-42 1.386 657 -0.021

-188 I .881 947 0.551

-56i) 2.418 L216 l.t4i
-828 -2.945 1.556 1.751

10 -3..13 l I 869 i.t/t

290 3.866 2115 2.83.1

.1Rq 4.264 2.069 2.749

517 4.315 ti52 2.t43
13 -4.243 1146 t.542

23rl 3.788 1t47 0.958

-976 3.260 8,15 0.360

-101 -2.12.6 548 -0.218

-440 -2.191 255 -0.796

163 1.6+r t14 L075

lt8 I f)Rfi t l:+ t.076

Temperature ("C):23.6

:3.8915268-7



ASTCS Calibration Information
ASTCS Serial Number: ASTCS-OOO5

ASTCS Software Version: 2.310
ASTCS Independent Verification Date: LIl5l20I4 11:54 AM
Strain Transducer Gase Lensth: 3.0 inches (76.2 mm)
Applied Full Scale Displacement Range: +7.500000E-3 inches

Method for Applying Displacement: Precision Step Motor Coupled to Linear Stage

Excitation Voltage for Calibration: 2.5 VDC
D splacement Measurements : Dual Precision AC LVDT's, Output Averaged

D splacement Certification: NrsT 274431-01
Linearity Verification Technique: Linear Correlation Coefficient > 0.9999
Repeatability Verification Technique : Standard Deviation <0.5 Vo (of mean)

I ASTCS System Check
Reference S train Transducer: 43677
Reference General Gage Factor: 293.000 pe/mV/V
LVDT #1 Sensitivity (inches/volt) 7.916500E-3
LVDT #2 Sensitivity (inches/volt) 8.042000E-3
Date/Time of Last System Check: 112612018 1:12 AM

PDI Strain Transducer Connections
Black: + Excitation
Green: - Excitation
Red: + Sienal
White: - Sienal
Grev:/BARE Shield

Specifications
PDI Automated Strain Transducer Calibration System (PDI-ASTCS)

NIST Reference:

PDI certifies the above PDI-ASTCS instrument meets or exceeds published specifications and has

been verified using standards and instruments whose accuracies arc traceable to the National Institute of
Standards and Technology (NIST), an accepted value of a natural physical constant or a ratio calibration
technique. The calibration of this instrument was performed in accordance with the PDI Quality
Assurance program. Measurements and information provided on this report are valid at the time of
calibration only.
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Calibration Date Description

Calibration Due Model

Technician Serial Number

Ambient Range 4300 kip

Item Description Serial
Pressure Gauge 20000 PSIG 1659929

Load Reference 40MN C027-12

Data Acquisition NI 9219 1A4225C

Average

Load Reference Found As Left As Found As Left As Nonlinearity
(kip) (mV/V) (mV/V) (mV/V) (mV/V) (%)

0.0 0.0751 0.0751 0.0750 0.0750 0.78%

1070.0 0.5013 0.5013 0.5035 0.5035 0.38%

2150.0 0.9404 0.9404 0.9448 0.9448 0.48%

3230.0 1.3800 1.3800 1.3900 1.3900 0.71%

4300.0 1.8100 1.8100 1.8200 1.8200 0.46%

3230.0 1.3700 1.3700 1.3700 1.3700 -0.15%

2150.0 0.9045 0.9045 0.9029 0.9029 -1.75%

1070.0 0.4655 0.4655 0.4658 0.4658 -1.72%

0.0 0.0750 0.0750 0.0756 0.0756 0.80%

Linear Gage Factor 2463.2948 kip/mV/V

Regression Zero -151.1177 kip

Maximum Nonlinearity -1.75%

Sensitivity 1.7456 mV/V

2/28/2017

2/28/2018

Justin Eason

81.2

Force Transducer
Calibration Report

Applied Foundation Testing, Inc.
4035 J. Louis Street
Green Cove Springs, Fl 32043
P: (904) 284-1337
F: (904) 284-1339

Approved:

19MN Kelk Load Cell
C3929-1

15

Load Reference
(kip)

0.0

1070.0

2150.0

3230.0

4300.0

3230.0

Calibrating Equipment

Load Cycle 1 Load Cycle 2

Applied Foundation Testing, Inc. hereby certifies that this instrument meets or
exceeds all requirements for its intended use and the reported calibration

factors are accurate to within the limits of the calibrating procedure. Reference
standards and calibrations are traceable to the National Institute of Standards

and Technology (NIST) where applicable.

Technician:

0.0

2150.0

1070.0

Comments:

0.0
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0.0000 0.2000 0.4000 0.6000 0.8000 1.0000 1.2000 1.4000 1.6000 1.8000 2.0000
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