A Retrospective Production Analysis of Memorial Bridge

Daniel W. Rich*
Civil and Environmental Engineering, Virginia Tech

The Federal Highway Administration (FHWA) requires through 23 CFR 635.121 that state transportation agencies have approved procedures for determining contract time.  The Virginia Department of Transportation (VDOT) formed a partnership with Virginia Tech for support of scheduling efforts.  To aid in compliance with FHAWA requirement of contract time determination methods, one objective of the partnership is the development of a performance time database suitable for use in setting contract performance periods.
This research consisted of analyzing historical project records to determine as-built production rates to populate the performance time database and to investigate the feasibility of gathering performance data through a retrospective production analysis.  The project studied was Memorial Bridge in Radford.  Construction began June 18th, 2001 with an estimated cost of $20.5 million and an estimated completion date of August 22nd, 2003.  This project consisted of two 1500 ft. long bridges over the New River.  The project records analyzed were daily work reports maintained by inspectors, project photos, and the contractor’s submitted schedule.
This research used activities, as defined by the contractor in the submitted schedule, to establish production rates.  The project records were examined to extract production rate data for these activities.  Each daily work report was analyzed to determine what activities were active (worked on) for the particular day and what quantity of work was placed for each active activity.  This information was assembled and the frequency of the active activities was considered to be the duration of the activity.  Average production rates were then calculated by dividing the quantity of work produced in the activity by the number of working days required to produce it.  Because of the mass of project records which were often confusing, this method of analysis took a lot of time and effort.  There was an estimated 6000 daily work reports alone.  It was found that one week was required to analyze one month of project records.  At this rate, analyzing a project with 4 years of records, (4 yr.) * (12 mon./yr.) * (1 wk./mon.) = 48 weeks would have been required to complete the analysis.

Upon further inquiry, it was found that consultant inspectors on this project were collecting data similar to that in this research.  The consultants were documenting in a Microsoft Access based program the dates when activities were active and when important conversations or events happened which were associated with the activity.  The frequency of occurrence recorded was then totaled and compared with planned duration recorded in the contractor’s planned schedule of work.  When the duration recorded by the consultants matched or was within approximately 10% of the planned duration, the duration recorded by the consultants was considered to be the actual duration.  When it did not match or was not within approximately 10% of the planned duration, the project records were examined to determine the as-built duration of the activity.  In this way, production rates for all of the activities were calculated.  Activities which used the same material and construction procedures were compared to determine if any relationships existed.      

It was determined that a retrospective analysis of project records is possible but it is not feasible from a time standpoint to obtain the necessary data to establish production rates.  It was recommended to the partnership that production rate data be gathered contemporaneously.  Contemporaneous data collection eliminates the time consuming review and will likely produce more accurate results.  The researcher is currently studying the feasibility and accuracy of contemporaneous data collection.  
∗ I would like to acknowledge the Virginia Department of Transportation for the financial support and accommodations they made during this research.  I would also like to acknowledge McDonald Boyard & Peck for providing data used during this research.  I would also like to thank Dr. John C. Hildreth and Dr. Michael Vorster of the Vecellio Construction Engineering and Management Program, Charles E. Via Jr. Department of Civil Engineering for providing support, guidance, and advise during this research.  

