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PROBLEM
The Louisiana Department of Transportation and Development (DOTD) uses 
deep foundations, consisting of precast concrete piles, open- or closed-end steel 
pipe piles, steel H-piles, or auger-cast piles to support buildings, highway bridges, 
and other infrastructure systems.  The piles at a project site derive their load 
carrying capacity from “side friction” along their embedded lengths as well as 
from “end resistance” when tipped fi rmly into dense sand or stiff /hard clays.

Pre-boring is a method used to facilitate driving of large displacement piles in 
hard/dense soils.  A pilot hole, generally smaller in size compared to the pile to be 
installed, is fi rst bored to a specifi ed depth.  By pre-boring a pilot hole, the “end 
bearing” and “side friction” within the pre-bore zone are reduced, thus aiding the 
driving of the pile.  However, pre-boring complicates the prediction of long-term 
pile capacity (specifi cally side friction) within the pre-bored zone and the Wave 
Equation Analysis of Pile (WEAP) analysis, which aims to predict pile drivability.  It 
is assumed that long-term end bearing within the pre-bored zone will not be an 
issue, as current DOTD specifi cations prohibit predrilling to the pile tip elevation.  
However, there are three major unknowns that accompany the pre-bored zone: 
(1) reduction of end bearing as it pertains to pile driving within the zone, (2) 
reduction of side friction as it pertains to pile driving within the zone, and (3) 
reduction of side friction as it pertains to long-term pile capacity within the zone.

It is expected that the relative strength of the soil as well as the diameter of 
the pilot hole relative to the pile will have an impact on pile drivability and its 
long-term load carrying capacity.  Quantifying such an impact will greatly help 
geotechnical design engineers to understand the interactions among the factors 
of pre-boring, pile size, soil conditions, pile driving, etc., and improve the design 
and construction qualities of pile foundations in hard/dense soils.  

The objective of this project is to compile the state-of-the-art and best practice 
results available on the subject of pre-bored piles and develop a research and 
instrumentation testing plan for fi eld data collection and select multiple pile 
driving sites representing diff erent soil strengths (e.g., a “hard” site, a “very stiff ” 
site, and a “medium stiff ” site).  The outcome of the research will include a plan 
for driving multiple test piles at each site using diff erently sized predrill holes with 
no predrilling as control for comparison, performing monitoring during driving, 
restrikes using pile dynamic analyzer (PDA), and static load tests as well as strain 
gauge instrumentation.
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The referenced research objectives will be accomplished by the performance of a literature review, survey 
with states highway and other agencies, and survey with Louisiana construction companies, investigating 
instrumentation protocol and site selection guidelines, developing specifi c guidelines for future data 
collection, and preparing a fi nal report with recommendations.

The fi nal report will contain an implementation plan, which will include the outcome of this research, a 
realistic assessment of impediments to successful implementation, the activities necessary for successful 
implementation, and the criteria for judging the progress and consequences of implementation.  The plan will 
be presented in the form of test procedures, specifi cations, and design procedures that can be incorporated 
in the DOTD Standard Specifi cations for Roads and Bridges.

This research will benefi t geotechnical, structural, and construction engineers involved in the design, 
construction, and installation of pile foundations for DOTD and other private projects.  Furthermore, this 
study will benefi t the pile driving contractors industry by advancing the knowledge related to predicting 
driven pile behavior within pre-bored soil.
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