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Siegel, T.C. and McGillivray, A. (2009) Interpreted Residual Load in an ACIP Pile, Proceedings, Annual DFI Conference.
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Residual Load on Piles

Assume mobilized 
toe resistance



Residual Load on Piles

Neutral 
Plane



Luna, R., Dixon, D.T., Kershaw, K.A., and Siegel, T.C. (2015) Monitoring micropile foundations of bridge during construction, IFCEE Conference.

Residual Load on Piles Foothills Parkway 
Wears Valley TN (near the Great Smoky Mountains)



Luna, R., Dixon, D.T., Kershaw, K.A., and Siegel, T.C. (2015) Monitoring micropile foundations of bridge during construction, IFCEE Conference.
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Residual Load on Piles



There is no such thing as a stress-free pile.

Residual Load on Piles



Ground Response to Auger Rotations on (Dry) Sand

Siegel, T.C. (2012) Testing of augered, cast-in-place piles installed with varying auger rotations, Full-Scale Testing and Foundation Design, GSP 227.
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The Influence of Auger Rotations on (Dry) Sand

1 MPa ~ 10 tsf



Most Auger Rotations

Least Auger Rotations

1 MN ~ 225 kips

The Influence of Auger Rotations on (Dry) Sand



We are all susceptible to groupthink - mode of thinking in which individual 
members of small cohesive groups tend to accept a viewpoint or conclusion that 
represents a perceived group consensus

The Influence of Auger Rotations on (Dry) Sand



Ground Response to Compaction Grouting
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Ground Response to Compaction Grouting



Accept that there are unknown unknowns.



“Brittle” Clay Behavior and Drilled Displacement Piles (Confidential Site)

Displacement tooling (Berkel)
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“Brittle” Clay Behavior and Drilled Displacement Piles (Confidential Site)

Clay

Dense



“Brittle” Clay Behavior and Drilled Displacement Piles (Confidential Site)

Subject site Young Bay Mud Cooper Marl

Cooper Marl data courtesy 
of Greg Canivan S&ME, Inc.

300+ psi

400+ psi

< 100 psiFor comparison



“Brittle” Clay Behavior and Drilled Displacement Piles (Confidential Site)
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“Brittle” Clay Behavior and Drilled Displacement Piles

Fracture
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What is good in most circumstances may not good in all circumstances



Effect of Discrete Layering

Predicted Axial Resistance (kips)
LCPC Method 

400 kips



Effect of Discrete Layering

Predicted Axial 
Resistance (kips)
LCPC Method 16” Omega Pile 

400 kips

700+ kips



Limitations exist in every analysis.



Ground Response to Retesting CFA Piles

Recently placed pile 
under zero top load

First load test Unloaded pile Reloaded pile

Timeline

Install

@ 1 to 2 weeks

Top down test per ASTM D1143 
Quick Method in a typical timeframe

Unloaded at the end 
of the top down test.

@ 1 to 2 weeks @ ~16 weeks



Test @ 17 days
BH 90% = 360 kips

Retest @ 114 days
BH 90% = 585 kips

16-inch CFA Pile

Retesting CFA Piles

+225 kips
62% Increase



Test @ 15 days
BH 90% = 460 kips

Retest @ 112 days
BH 90% = 650 kips

Retesting CFA Piles
16-inch CFA Pile

+190 kips
41% Increase



Test @ 10 days
BH 90% = 370 kips

Retest @ 107 days
BH 90% = 640 kips

Retesting CFA Piles
16-inch CFA Pile

+270 kips
73% Increase



Ground Response to Retesting CFA Piles

Recently placed pile 
under zero top load

Stress changes and 
consolidation due to 
excavation and pile 
installation.  Reaching 
equilibrium takes time.

First load test

The resistances are a 
function of the in situ 
soils strength plus the 
effect of stress changes 
and consolidation from 
installation.

Unloaded pile

Stresses remain 
locked in pile and 
consolidation and 
strength gain 
continue.

Reloaded pile

The resistances are 
a function of in situ 
strength plus 
strength gain from 
both installation and 
the first load test.



Ground Response to Retesting CFA Piles

Even for things that we historically think are “black or white” – like pile resistance – 
may not be so.



“It is wrong to faithfully apply the Rules without considering whether the results are correct” 

–from Karl Terzaghi: The Engineer as Artist.
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“It is wrong to faithfully apply the Rules without considering whether the results are correct” 

–from Karl Terzaghi: The Engineer as Artist.

• The Rules are not synonymous with ground behavior.

• “Artists” recognize the Rules and their limitations.  They
……… do not apply the Rules blindly and
…….…do embrace actual ground behavior when it conflicts with the Rules. 



Thank You
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