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TITLE  
TRC2502: Development of Modern Methods for Evaluation of Timber Pile Capacity 
 
ARDOT POLICY 
All projects must conform to the rules, regulations, policies, and procedures issued by the Federal Highway 
Administration, State of Arkansas regulations, and those of the Arkansas Department of Transportation 
(ARDOT).  Questions on situations and circumstances not adequately addressed herein will be negotiated 
on a case-by-case basis and done in accordance with FHWA’s 23 CFR Part 420, the Basic Agreement, the 
Research Manual, and all other Department guidelines and policies.   

The contracting agency must enter into a Basic Agreement, if none exists, with ARDOT prior to the 
execution of any Project Agreement.   

All research project contracts will be managed utilizing Infotech’s Doc Express paperless contracting 
platform.  The selected Principal Investigator and Co-Principal Investigator must have access to Doc 
Express through their organization’s account.  
 
PROBLEM STATEMENT 
ARDOT is responsible for the inspection and maintenance of hundreds of timber pile bridges.  
Approximately 30% of these timber pile bridges are in poor condition. ARDOT uses the IML-RESI 
PowerDrill to determine the condition of piles at a bridge site.  However, the current ARDOT protocol for 
timber pile testing doesn't provide an actual pile capacity value that may be used for load rating the 
structure.  During the testing process, the power drill needle is pressed at a constant drive into the pile and 
the penetration energy is recorded as the needle penetrates the wood specimen.  The energy as a function 
of penetration depth is summarized as a measurement curve.  Voids and rotten wood are identified on the 
measurement curve as low energy regions.  Although poor cross-sectional properties are identified from the 
measurement curve, the actual pile capacity is not determined. Being capable of determining the pile 
capacity of an existing pile will provide ARDOT with a means to determine pile strength, the appropriate 
repair, and repair at the proper time. 
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OBJECTIVE AND SCOPE OF STUDY 
The objective of this study is to: 

• Gather testing information to link results from the timber pile drill to the capacity of timber 
piles.  

• Set thresholds that indicate good piles, piles in need of replacement or rehabilitation within a 
certain time frame, and piles that have failed. 

• Estimate bending capacity based on decay and the height of the pile given results from the 
timber pile drill. 

• Provide guidance for ARDOT bridge maintenance on repair strategies considering the 
condition and the height of piles. 

• Determine expected failure modes based on the resistance graph showing decay and the 
height of the pile. 

• Estimate crushing and bending capacity of timber caps given the results of the timber pile drill.  
Typical timber caps used by ARDOT are 12”x12” timbers. 

 
METHOD OF STUDY 
The project will include, but is not limited to the following tasks that ensure the research objectives are met: 

Task 1: Literature Review 
Perform a comprehensive literature review of ongoing and previous related studies and research projects 
involving timber pile capacity measurements.  This should include any testing related to the use of a timber pile 
resistance drill to display the condition of a timber pile. 

Task 2: Data Collection  
Perform comprehensive data collection using the timber pile drill and structural testing of timber piles.  The data 
will be compiled and the extent of testing is to be determined. 
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Task 3: Data Analysis and Develop Correlations 
Perform comprehensive data analysis of the results fro m Task 2.  Data from structural testing will be compared 
with the data from the timber pile drill.  Correlations will be determined, and the results will be compiled in a 
useable format for the Department.  
 
POTENTIAL BENEFITS 
A detailed benefit-cost analysis shall be included in the proposal, if applicable.  The potential benefits from this 
project include but are not limited to the following: 

• Ability to accurately determine the condition of timber piles during the National Bridge Inspection 
Standards (NBIS) bridge inspections. 

• Ability to predict remaining life of a timber pile to determine best use of bridge maintenance forces to 
repair. 

• Ability to accurately determine pile capacity to be used in load rating analysis. The current method of 
load rating considers an all or nothing approach.  This accuracy could allow bridges to stay open longer 
that are in good condition as well as close bridges sooner that are safety concerns. 

• Provide new insights to repair strategies based on the current pile condition.  This could save the 
Department funding and limit the amount of full timber pile replacements the Department performs. 

 
TIME AND FUNDING OF STUDY 
Work will begin no earlier than July 1, 2024, contingent upon acceptance of the Proposal and availability of 
research funds.  The total length of the project should not exceed 27 months including the Publication 
Phase.  A final report is to be drafted and presented to the Research Project Subcommittee on or before 
the completion date of the Work Phases of the project.  The Publication Phase will be of sufficient length to 
allow the proper review, comments, and revisions, and will contain funding to accomplish revisions and 
publication costs.  The end of the Publication Phase will be the formal completion date of the project.  Up to 
25 percent of the estimated project costs will be withheld pending final acceptance of the final report.  
Failure to deliver the required final report at the end of the project will result in the cancellation of the 
project, and the Department will retain 25 percent of the total project cost. 
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REPORT REQUIREMENTS  
All reports must be in accordance with the most current Research Manual (available at 
https://www.ardot.gov/divisions/system-information-research/research/ 
or from the Research Section).  All reports must be submitted through Doc Express.  All final reports are 
required to be reviewed by a technical editor before submission to the Department.  

Final reports must also be Section 508 compliant.  Federally funded research with public-facing PDFs must be 
accessible as of March 23, 2018, according to the final federal rule for the Information and Communication 
Technology (ICT) refresh under Section 508.  This ensures that federal employees with disabilities have 
comparable access to and use of information and data just like federal workers without disabilities.  The law 
also ensures that members of the public with disabilities receive comparable access to publicly available 
information and services.  All researchers should use the accessibility tracker in Microsoft Word before 
submitting final reports. 

An oral report to the Transportation Research Committee may be required.  In addition to reports and 
publications, the Department must be furnished one (1) copy of any master’s thesis or doctoral dissertation 
which is a result of any investigation or study on this project.  The Department’s written approval must be 
obtained before the publication or presentation of this project before its completion.  
 
PROJECT DELIVERABLES 
The proposed research will provide ARDOT with the following documentation:  

• Quarterly Progress Reports 

• Task Level Reports should be submitted with the completion of each Task.  Task Level Reports 
should document decisions and significant efforts as the research progresses that are intended to 
allow for Project Subcommittee input regarding methods and assumptions in time for making any 
desired changes.  The reports should also include a highlight of the findings at each task/phase of 
the project. 

• Benchmark Report should be submitted three months prior to the project renewal (by March 1, 
2025) that documents work done to date. 

• Draft Final Report should be submitted by June 30, 2026, that outlines the results of the study. 

https://www.ardot.gov/divisions/system-information-research/research/
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• Draft Implementation Report should be submitted by June 30, 2026, that shows a specific plan for 
ARDOT explaining how to incorporate the results of this study into the current maintenance 
activities and documents being used by the Department. 

• Final Report and Implementation Report with all comments addressed should be completed by no 
later than September 30, 2026.      

• A Field handbook/guide for inspectors and engineers to quickly use as a reference in determining 
the condition of timber piles.   

 
AUTHORIZATION TO BEGIN WORK 
A letter authorizing the beginning of work will be transmitted through Doc Express initiating the project.  Any 
cost incurred before the authorization letter is received will not be eligible for reimbursement.  The project will 
begin work no earlier than July 1, 2024. 
 
EQUIPMENT 
A complete physical verification of all software and equipment purchased or built for use on this project and the 
actual location of the equipment will be made each year.  An Equipment Capitalization Notice is available from 
the Research Section for the reporting of software or equipment purchased during the project.  All software 
developed on the project will be completed in an open-source format, and ARDOT must be provided a copy of 
the source code.  If non-expendable or special equipment is purchased with project funds, the equipment is 
owned by ARDOT and disposition of the equipment will be determined by ARDOT at the project’s closeout.  
 
All rental rates must be approved by ARDOT before the approval of the proposals.  Should a subcontract be 
part of the Proposal, ARDOT will not approve the purchase of any equipment in the subcontract.  Any 
equipment purchased through ARDOT’s Transportation-Related Research & Workforce Development Grant 
Program or previous TRC projects is not eligible for rental rate charges.   
 
All equipment must be purchased in accordance with the State of Arkansas purchasing laws and Arkansas 
Department of Transportation purchasing policies.   
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PROPOSALS 
Proposals must be submitted in a word document utilizing the provided template to research@ardot.gov no 
later than the end of business on March 1, 2024.  No proposals will be accepted after this date.  All 
procedures must be in accordance with the most current Research Manual and Federal-Aid Policy Guide 
(FAPG).  In the event of policy contradiction, the FAPG shall govern.   
 
Upon approval of the Proposal by the Project Subcommittee, the Project Manager will initiate the process 
within Doc Express to acquire the appropriate electronic signatures from all parties.   
 

mailto:research@ardot.gov
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