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Project Overview



Signature Bridge and Double Decker Bridge Concepts



Design Build 
Team

Contractor: Archer Western – de Moya Group JV

Design Management: Pevida Highway Designers

Bridge EOR: HDR, Corven and RS&H

Geotechnical EOR: Universal

ACIP Piling Contractor: Keller North America

Load Testing Consultant: LTC



Project Geology



60% design concept from Design Build Team had 
24 & 30-inch Square PCP Driven Piles for 
foundation support.

FDOT had concerns about the driven piles 
achieving expected NBR of 900 tons (which was 
above maximum values in the SDG) without issues.

A Probe pile test program was performed by the 
Design Build Team which confirmed the concerns.

Initial 
Foundation 
Type Issues



Probe Pile Driving Data



Probe Pile Driving Data



Signature Bridge



DB Team Request 
to use ACIP Piles

• Required Development of a Design Methodology 
and Modified Special Provision (MSP) for ACIP Piles 
for Bridges.

• Major requirements amongst others 

- Resistance factors for ACIP design

- Limit ACIP Pile diameters to not less than 30-inch

- Representative Axial and Lateral Load Tests

- Fixed Mast Rigs

- Automated Monitoring Equipment (AME) & Data

- Thermal Integrity Profiler (TIP) Testing 

- Proof Testing to FDL on 5% of installed piles

- Full length reinforcing cage



Modified Special Provision (MSP) for ACIP for Bridges
• 455-39.2 Contractor’s Operations: For bridge foundations, use only fixed mast 

rigs…..

• 455-39.3 Monitoring Equipment: Use an AME system to monitor the installation of 
all bridge foundation piles, including demonstration piles, load test piles and 
production piles ……..

• 455-44.2 Grouting: For bridge foundations, continuously monitor grout volumes 
and pressures for every 1 foot of grouting, using the AME…..

• 455-44.3 Automatic Measurements and Recording: Submit AME records to the 
Engineer and GFDEOR within 24 hours after the end of each day of production 
including all data from the drilling and grouting phases…. Provide electronic data in 
a format compatible with (or importable into) Microsoft Excel…

• 455-49 Load Tests and Pilot Holes: Perform compression, tensile and lateral load 
tests at the locations indicated in the   Plans…. Provide and install internal strain 
gauges throughout the length of the cage. 

• 455-51.1 Thermal Integrity Testing Access Tubes: For piles to be used in the 
foundation of bridges, provide 4 (or the quantity shown in the plans, if greater) 
Thermal Integrity Testing Access Tubes attached to the reinforcing cage of all auger 
cast piles in accordance with 455-16.4…… When shown in the Plans, embedded 
thermal sensors (wires) (Method B) may be substituted for tubes (Method A).   



Modified Special Provision (MSP) for ACIP for Bridges

• 455-53 Proof Load Testing.

Proof load tests shall be performed on at least one (1) or a minimum of five 
percent (5%) of production piles at each foundation unit (and more as 
required by the GFDEOR with concurrence by the Engineer) to demonstrate 
that the installed production piles meet the established load-deflection 
criteria. Proof load tests can be performed using static load tests, rapid load 
tests (RLT), or dynamic load tests (DLT)….. 

• 455-54 Foundation Certification Packages.

Submit certification packages signed and sealed by the GFDEOR to the 
Engineer certifying each foundation unit has the required axial capacity, 
torsional capacity, uplift capacity, overturning and lateral stability, integrity 
deficiencies have been corrected, and settlements will not affect the 
functionality of the structure. A separate Foundation Certification Package 
must be submitted for each foundation unit. 



Axial Load Testing
• Load testing performed in general compliance with ASTM D 

8169 titled Standard Test Methods for Deep Foundations 
Under Bi-Directional Static Axial Compressive Load using 
the Quick Load Test Method (Procedure A).



Bi-Directional Load Test



Demonstration Piles



Auger Cast Pile Installation



Auger Cast Pile Installation



Auger Cast Pile Installation



Low Headroom Auger Cast Pile Installation



Low Headroom Auger Cast Pile Installation



Quality Control During Construction

• Auger Cast in-Place Pile 
installation Record

• AME Data Analysis 

• Thermal Integrity Profiler (TIP) 
Testing 

• Auger Cast Pile Coring

• Proof Testing to FDL



Auger Cast Pile Inspector Logs (ACP Form No. 700-011-03)



Auger Cast Pile Inspector Logs (ACP Form No. 700-011-03)



Auger Cast Pile Inspector Logs (ACP Form No. 700-011-03)



Auger Cast Pile Inspector Logs (ACP Form No. 700-011-03)



Automated Monitoring 
Equipment (AME) & Data



Automated Monitoring Equipment (AME) Data



AME Drilling Data



AME Grouting Data



AME Drilling Data Analysis (MWD) 



AME Drilling Data Analysis (MWD) 



AME Drilling Data Analysis (MWD) 



Thermal Integrity Profiler (TIP)Testing (ASTM D 7949 Method B)

Required on all ACIP Piles

• Four (4) Thermal Integrity testing wires 
attached to reinforcing cage for each pile.

• Used in detecting anomalies; 

- Loss of pile section (diameter)

- Loss of grout cover to reinforcement, 

- Reinforcement cage alignment issues

• Provided peak temperatures attained in a pile 
during grout hydration.



Thermal Integrity Profiler (TIP)Testing (ASTM D 7949 Method B)



Thermal Integrity Profiler (TIP)Testing (ASTM D 7949 Method B)



Thermal Integrity Profiler (TIP)Testing (ASTM D 7949 Method B)



Auger Cast Pile Coring 



Auger Cast Pile Coring 



Proof Load Testing 

• High Strain Dynamic Load Testing (ASTM 
D4945).

• Performed on 5% of production piles in a 
foundation unit.

• Piles loaded up to the Factored Design 
Load (FDL).



Proof Load Testing 



Conclusion

The QA/QC methods discussed have 
effectively helped to ensured the integrity and 
quality of ACIP piles installed on the project.

The QA/QC methods have helped to 
proactively identify potential pile integrity 
issues which are then addressed before they 
become  major project issues. 

Dynamic Proof Load testing has proved to be 
an effective tool for the DB team to verify if 
anomalies in ACIP piles correlate structural 
deficiencies in capacity..
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Any questions?


