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PROBLEM STATEMENT 

 Weigh-in-Motion (WIM) systems capture weight and axle configurations of vehicles 

using the state highway network. This data serves as valuable and essential input 

for evaluating the performance of our transportation infrastructure.  In particular, 

WIM data is needed to support Federal truck size and weight regulations, and to 

design, maintain, and preserve pavements.  To produce accurate weights, sensors 

must be calibrated at installation and at regular intervals following the procedures 

outlined in ASTM E1318.  Poor scale calibration can lead to significant errors in 

determining the load on the pavement: a 10% over-estimation in axle weight results 

in 45% overestimation of equivalent single axle loads (ESALs).  On-site calibration 

requires repeated passes over the sensors of test vehicles with known weights. This 

is a time consuming and expensive process.  Therefore, several states have 

adopted auto-calibration procedures developed by WIM vendors.  Auto-calibration is 

an algorithmic procedure by which weights measured by the WIM sensor are 

adjusted based on tunable parameters set by the WIM vendor. The parameters 

should reflect site conditions such as truck conditions (e.g. average weight of 

steering axles) and environmental conditions (e.g. temperature and aging).  For 

auto-calibration techniques to be effective, a state must monitor and understand site 

conditions used to set parameters.  The proposed research will evaluate the auto-

calibration techniques used for the AHTD’s over 40 piezoelectric sensors.  This will 

ensure that truck size and weight measurements gathered from WIM accurately 

reflect the loads and configurations of trucks traversing Arkansas highways.   



 
 

AREA OF STUDY 

The main objective of this research is to evaluate the WIM auto-calibration practices 

used in Arkansas and to recommend effective auto-calibration practices for AHTD.  

Anticipated implementation of the research findings will be an addendum to the 

ASTM calibration standard which outlines effective auto-calibration practices specific 

to WIM sites in Arkansas. Effective auto-calibration will lead to reduced costs 

associated with calibration. As an added benefit, more reliable WIM data will lead to 

more accurate pavement and bridge design and maintenance- two of the largest 

costs for AHTD.   

 

METHOD OF STUDY 

The research will be carried out under three objectives:   

1. Coordinate with WIM sensor vendors:  

1.1. Determine system calibration parameters and auto-calibration algorithms. 

1.2. Set-up system to collected pre- and post- calibrated weights and other 

measurements.  

2. Field test calibration:  

2.1. Use video recordings to match trucks traveling across static scale (highway 

police enforcement sites), bending plate, and piezoelectric sensors.  

2.2. Perform a calibration analysis by comparing the static and dynamic weights from 

the three sensor types.  

3. Automatic Vehicle Identification (AVI)-Based Calibration:  

3.1. Acquire AVI data from truck pre-clearance programs (PrePass and/or 

Drivewyze) to match trucks across multiple WIM sensors. 

3.2. Design appropriate filter to capture trucks weighed at piezoelectric and static 

scales.  

3.3. Perform a calibration analysis by comparing the static and dynamic weights from 

the three sensor types.   

 

 

 

 



 
BENEFITS 

A detailed benefit cost analysis will be included in the proposal.  The analysis must 

include be is not limited to the following: 

1. Detailed cost analysis on savings to the Department with full implementation of 

the projects findings.  

2. Any anticipated benefit not foresee as a cost savings.   

 

TIME AND FUNDING OF STUDY 

Work will begin no earlier than July 1, 2017, contingent upon acceptance of the 

proposal and availability of research funds. The length of the project will be 18 

months.  A final report is to be drafted and presented to the Research Subcommittee 

within 90 days after the completion data of the project.  Up to 25% of the estimated 

project costs will be withheld pending final acceptance of the final report. Failure to 

deliver the required Final Report within 90 days will result in the cancellation of the 

project and 25% of the total project cost will be retained by the Department. 

 

REPORTS 

Quarterly Progress Reports, Interim Reports, annual Benchmark Reports, and a Final 

Report conforming to the March 2015 Research Manual will be required prior to project 

completion. All Final Reports are required to be reviewed by a technical editor before 

submission to the Department. An oral report to the Transportation Research 

Committee may be required. In accordance with the March 2015 Research Manual, an 

Implementation Report which details the recommended means/techniques for using the 

project results will be submitted to the Department six months prior to the research 

project’s Final Report. In addition to reports and publications, the Department shall 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 submitting of any report to be published 

by an outside publication or presentation on this project before its completion; shall be 

submitted for the Department’s approval before submission.   

 

All reports must be in accordance with the March 2015 Research Manual (available 

from the Research Section). 

 



 
PROJECT DELIVERABLES 

A literature review will need to be completed by the Principle Investigator (PI) within the 

first three months of the project start date. The Literature review must include what 

other states have adopted when it comes to auto-calibration procedures. The project will 

also consist of implementing a WIM calibration guide, for training AHTD staff. 

 

AUTHORIZATION TO BEGIN WORK 

A letter separate from the contracting documents authorizing the beginning of work will 

be transmitted initiating the project.  Any cost accrued before the authorization letter is 

received, will not be eligible for reimbursement.  It is anticipated that the project will 

begin work on July 1, 2017. 

 

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 open source format and the AHTD shall be provided a copy 

of the source code.  If non-expendable or special equipment is purchased with project 

funds, the equipment is owned by the AHTD and disposition of the equipment will be 

determined by the AHTD at the project’s closeout session.  

 

All rental rates will be approved by the AHTD before the approval of the proposals.  

Should a subcontract be part of the proposal, AHTD will not approve the purchase of 

any equipment in the subcontract.   

 

All equipment will be purchased in accordance with the State purchasing laws.   

 

 

 

 



 
PROPOSALS 

Proposals shall be submitted in electronic format by the end of business on March 

29th, 2017.  This is a firm deadline. All procedures shall be in accordance with the 

March 2015 Research Manual and Federal Aid Policy Guide (FAPG).  In the event of 

policy contradiction, The FAPG shall be observed.  Upon approval of the electronic 

version of the Proposal by the Research Subcommittee, two (2) signed copies shall 

be submitted.  Budgets, estimates and resumes shall be prepared in accordance 

with the March 2015 Research Manual and must be submitted with proposal. 

 

Proposals should be sent to: 

 

Mrs. E. C. Wright-Kehner 

System Information and Research Division 

Arkansas State Highway and Transportation Dept. 

P. O. Box 2261 

Little Rock, Arkansas 72203 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


