
Presented by:
Craig K. Kaibel, P.E.
Specialty Testing Manager
ckaibel@geotechnology.com

Modeling Pile Driving during 
Design and Construction

mailto:aphegley@geotechnology.com


Terms 
 ASD – Allowable Stress Design
 LRFD – Load Resistance Factored Design
 Nominal Axial Resistance (LRFD) = Ultimate Capacity (ASD)
 Wave Equation Analysis Program (WEAP or GRLWEAP)
 Pile Wave Analysis = Preconstruction Wave Equation Analysis
 Dynamic Pile Testing = High-strain Dynamic Pile Testing
 Pile Driving Analyzer (PDA)



Pile Wave Analysis
 Preconstruction 

 During design – confirm 
designed pile is drivable

 Pending construction –
confirm contractor’s 
hammer can drive the pile

 Refined
 Analysis based on high-

strain dynamic pile testing 
results



Analysis Goals
 Achieve nominal axial resistance 
 Drive pile to an acceptable terminal driving resistance

 MoDOT’s is 2 to 10 blows per inch (bpi)
 ArDOT’s is 2 to 12 bpi
 KYTC’s is two consecutive ¼-inch, or less, in 5 blows

 Drive the piles within the allowable driving stress
 Steel piles

 0.9fy in compression and tension

 Precast prestressed concrete piles (ArDOT/TDOT/MDOT)
 0.85f’c-fpe in compression

 Fpe + 3.0(f’c)0.5 in tension





WEAP Model

 Drive System
 Hammer
 Helmet assembly
 Hammer and pile 

cushion

 Pile
 Soil

 Static resistance
 Dynamic Resistance





Analysis Types

 Driveability
 Gain/loss factors

 Clay = 0.5
 Sand = 0.8

 Bearing Graph
 Proportional
 Constant Side
 Constant End

 Inspector’s Chart 















Is damage avoidable?



Final Thoughts

 Ram weight and stroke affects 
pile stress

 Piles to rock
 LRFD Hard Rock
 MoDOT Hard Rock

 Short piles vs. long piles
 Hammer energy vs. transferred 

energy



Questions
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