
LRFD Resistance Factors for Auger Cast 

In-Place (ACIP) Piles 
FDOT BDV31 Two 977-12 

1 

Principal Invesitigator 

Michael McVay, PhD 

Primary Researcher 

Scott Wasman, PhD 

Project Manager 

Rodrigo Herrera, PE 



2 

Scope of Work 
 Task 1 – Prepare and distribute data request letter to contractors, 

consultants, and DOTs 

 Task 2 

 Review construction techniques and current design methods 

 Organize and upload data into FDOT database 

 40 to 60 load tests required! 

 Task 3 

 Select design methods for analysis 

 Determine bias ( and CV for selected design methods 

 Assess sample (dataset) size 

 Determine LRFD F for best performing methods and AASHTO loading 
conditions 

 Task 4 – Assess minimum number of load tests per site 

 Task 5 – Final report 

 Recommendations for LRFD F for total, skin and tip resistances 

 Recommendations for minimum number of load tests 
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Task 1 – Data Request Letter 
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Task 1 – Contributors To Date 

 Universal Engineering Sciences 

 GEOSOL, Inc 

 Dunkelberger Engineering and Testing, Inc. (Terracon) 

 Ebsary Foundation Co. 

 Nodarse (Terracon) 

Thank You! 
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Task 2 – ACIP Pile Data 

2 Projects 

2 Projects 

3 Projects 

4 Projects 
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Task 2 – Site Data 

 Number of borings 

 4 – 11 per site 

 50 SPT borings 

 Soil types 

 SC, SM, SP 

 CH, CL 

 SP-SC, SP-SM, SM-SC 

 Intermediate (limerock) 
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Task 2 – ACIP Pile Data 

 Number of load tests 

 16 compression tests (11 instrumented for skin) 

 6 Tension tests 

 6 Lateral tests 

 Installation Data 

 Pile grouting on 6 project sites 

 Pile diameters 

 14, 16, 18, 24 and 30 inch 
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FDOT Database-ACIP Data 

Number of borings

 4 – 11 per site

Soil types

 SC, SM, SP

 CH, CL 

 SP-SC, SP-SM, SM-SC
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ACIP Pile Load Test Data 
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Task 2 – Background and Review 

 Current guidelines require LRFD F = 0.6 for ACIP piles 

 Brown et al. (2007) reviewed methods to estimate side and tip 
resistance based on: 

 SPT 

 CPT 

 DCPT (Dynamic CPT) 

 Undrained shear strength 

 Unconfined compressive strength of geomaterials 

 FDOT guidelines limit capacity estimation to side resistance 
only; neglecting tip resistance 

 Torque, crowd force, penetration rate, tip pressure and 
concrete volume monitoring on rigs available 

 Useful for real time side and tip capacity and adjust pile length 

 However; not frequently used and lack of data 



11 

Task 2 – Background and Review 
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Thank You! 

Questions? 


