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Abstract 
The selection of an appropriate contract time has become increasingly important as the portion of 

resurfacing, restoration, and rehabilitation construction work and the traffic volumes under which this work is 

performed continues to increase.  The methods of 23 state agencies were reviewed to determine how contract 

times are calculated and the detail of production rate databases.  This paper summarizes and presents 

examples of the methods, databases, and the documents produced. 
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State DOT Methods for Determining Contract Times 
Contract time is the maximum time granted to the contractor to complete all portions of the work 

described in the contract documents.  Selection of a proper contract time has become increasingly important 

because the portion of resurfacing, restoration, and rehabilitation (3R) construction work and the traffic volumes 

under which this work is performed continues to increase.  Proper selection of contract time also allows 

optimization of resource allocations and construction engineering costs. 

This criticalness of contract times has been recognized across the country.  Missouri DOT note in their 

documented method for contract time determination that insufficient times may: 

• Encourage excessive bid prices 

• Reduce the number of bids submitted 

• Increase the frequency of time overruns and associated claims 

while excessive contract times may: 

• Subject the traveling public to unnecessary inconvenience and safety concerns 

• Encourage contractors to bid more work than can be completed in a timely manner 

• Discourage innovative management and/or construction techniques 

The FHWA Guide for Construction Contract Time Determination Procedures (TA 5080.15) 

recommends: 

1. Establishing production rates and adapting them to project conditions 

2. Considering other factors influencing contract time, including traffic maintenance, seasonal 

limitations, permit acquisitions, shop drawing review, and material procurement 

3. Developing a progress schedule in either bar chart or CPM format 

State DOT methods are being reviewed to determine how contract times are calculated and the detail 

of production rate databases.  Highway departments in 35 states and the District of Columbia have been 

contacted and documented methods of 19 departments have been obtained.  Additionally, the methods of 4 

states have been determined through conversations with DOT representatives.  This paper summarizes and 

presents examples of the methods, databases, and the documents produced. 

Methods 
Not surprisingly, the format recommended by the FHWA has been widely adopted.  A majority of DOTs 

maintain a database of average production rates or durations based on historical data for typical highway and 

bridge construction activities.  These rates and durations are applied to the quantities of work for a given 

project to determine the required number of working days for each activity.  Some states consider only major 

work activities and sum the activity durations, while others use the activity durations to build a CPM schedule to 

determine the total number of working days required for the project.  Often the working days are converted to 

either calendar days or a calendar date.  This conversion typically takes into account anticipated work 

calendars and weather impacts. 
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Schedule Format 
The format of the schedules produced range from spreadsheets to bar charts to CPM diagrams, with 

some states applying more than one format.  Texas DOT has developed spreadsheet templates for smaller 

projects that include major work activities and the relationships between them for 13 project types.  The 

designer is required to input the quantities and production rates and a bar chart is produced.  On larger 

projects, a CPM is developed making use of the prescribed logic and production rate database.   

Spreadsheets 
In addition to Texas, South Carolina, Nebraska, and Kentucky use spreadsheets in determining 

contract time.  SCDOT and NDOT consider only major work activities, apply an average production rate, and 

sum the required working days before factoring the sum for various influences.  Kentucky uses spreadsheet 

templates for 6 project types to calculate activity durations and the results are exported to Microsoft Project for 

CPM development.  A contract time estimate sheet prepared by TxDOT is attached. 

Bar Charts 
Some states, such as Idaho and West Virginia, use bar charts to depict the project schedule.  The 

activity durations are calculated based on average production rates.  The bar charts typically only consider the 

major work items, but overlapping activities can be considered.  An example bar chart from the Idaho 

Transportation Department is attached.   

CPM Schedules 
Pennsylvania and Delaware determine contract times from CPM schedules for all projects, while other 

states develop them only for relatively large projects.  However, the methods for developing the schedules 

differ.  PennDOT does not maintain a database of production rates, but rather conducts a scheduling meeting 

attended by DOT scheduling and design personnel, as well as representatives from affected utilities.  Each 

segment of the work is considered, durations assigned based on anticipated production rates, and logic 

relationships defined based on the experience of those in attendance.  From this information, a CPM is 

developed. 

Delaware, like most other states, makes use of a production rate database to estimate activity 

durations.  Typically, the contract time is set to the length of the critical path.  However, Delaware anticipates 

the number of adverse weather days based on historical data and adds it to the length of the critical path to 

determine contract time. 

Databases 
Databases of production rates are maintained in some fashion by nearly every state DOT that has 

been contacted.  While PennDOT does not maintain a published database, it does rely on the knowledge of its 

personnel, which is an informal experience database.   

Most databases are formally developed into table and chart form.  The data can be as simple as the 

number of working days for a given project type and estimated value.  Ohio DOT publishes the attached table 

of average days required to complete a large number of project types of varying values.  Similarly, Washington 

DOT includes the attached chart of project cost versus time in their bridge design manual.  
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The data typically includes a combination of production rates and durations for many work activities 

categorized by highway or bridge construction activities and often divided further based on project type.  While 

a number of databases include high and low values, typically an average value is reported.  The database 

description almost always includes explicit language indicating that the data are average values to be used as 

guides and must be adjusted based on project specific conditions. 

Based on the methods reviewed, highway construction activities are described by production rates, 

bridge construction activities by both production rates and durations, and temporary work and non-work items 

(e.g. shop drawing review and material procurement) by durations.  The table of production rates for highway 

items from New Jersey DOT is attached as a typical example of production rates and their division by project 

type. 

The relationship between planned quantity and production rate is alluded to by many methods.  

Typically, average rates will be provided for “small” and “large” quantities.  However, in a limited number of 

instances, the relationship is represented graphically.  The Maryland SHA has the most extensive collection of 

production curves discovered to date, with Florida DOT also making use of curves.  A sample of curves 

published by Maryland is attached. 

Schedule Logic 
Nearly all of the methods reviewed rely upon the analyst to determine schedule logic for each project.  

As an exception, Texas and Kentucky use predetermined logic based on project type.  Texas considers 13 

project types, with a spreadsheet template listing major activities and logic relationships for each.  Logic is 

provided as the preceding activity and percent of it that must be complete to begin the activity.  This allows for 

some concurrency among activities to be included in the resulting bar chart and considered in the contract time.  

This can be seen on the attached contract time estimate sheet. 

Kentucky divides projects into 6 types and provides logic relationships for the major activities.  For 

each activity, the predecessor and relationship (e.g. start-to-start with 3 day lag) are provided.  This information 

allows the data to be exported to and a CPM schedule constructed in MS Project.  Contract time is determined 

from the resulting schedule. 

South Carolina, while not providing logic relationships, does consider concurrency among activities 

through a concurrence factor.  This factor generally ranges from 0.6 to 1.0.  Only major activities are 

considered and the durations of all activities are summed and then multiplied by the concurrence factor to 

determine the contract time.  Selection of the factor value is made subjectively by the analyst. 

Other reviewed methods either neglect concurrent activities or rely on the analyst to identify and them.  

Most methods reviewed neglect parallel activities by considering only major activities.  Other methods rely on 

the analyst to identify and subjectively consider simultaneous activities. 

Adverse Weather 
The delays associated with adverse weather were typically taken into account in the calendar applied 

to the schedule.  Some states consider a set number of workings days per year, for example 150 working days 

per year for Tennessee and Arkansas.  Other states, such as Idaho and Nebraska, assign a different number of 
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working days to each month.  The number of available working days varies based on type of work (e.g. 

highway or bridge construction) and location in some methods.  Missouri publishes tables of working days per 

month by project type for various regions of the state.  Washington DOT determines the average number of 

working days per month based on data from the National Weather Service. 

Some states determine the number of working days required and increase that number in some 

manner to account for weather.  WVDOT arbitrarily adds 20 percent to the number of working days to account 

for weather, while Delaware considers historical weather data.  The number of adverse weather days is 

predicted based on NOAA Climatic History data and added to the number of calendar days required to 

complete the work to determine the contract time.  

Interestingly, PennDOT does not give specific consideration to weather in the schedules developed.  

Rather, it is assumed to be accounted for in the production rates applied to the project.   

Other Factors Considered 
A majority of the methods reviewed indicated that the analyst should consider the conditions specific to 

the project and make subjective adjustments as necessary.  These adjustments may be made to the production 

rates or to the total time calculated to complete the work.  The list of factors most commonly recommended for 

consideration include project location, traffic conditions, utility relocation, anticipated working schedule (e.g. 

nighttime or weekend work), material acquisition, permit application processes, and submittal review time. 

NJDOT also provides production rate factors applied when schedules are accelerated by the 

contractor.  A factor of 1.2 is applied when multiple crews or overtime work is anticipated.  Factors of 1.25 and 

1.33 are applied when contract provisions include A+B and I/D, respectively.   

TxDOT uses factors to reduce production rates based on location, traffic conditions, complexity, soil 

conditions, and quantity of work.  For each major work activity, 2 sensitivity factors are identified and the 

production rate adjusted.  The factors range from a low of 0.65 to a high of 1.0, such that the rates are only 

reduced by the adjustment. 

Summary 
The need for appropriate contract times associated with highway construction projects has increased 

due to increases in reconstruction work and volumes of traffic affected by the work.  State DOTs are required 

by federal law to have an approved method for determining contract time.  The FHWA publishes guidelines in 

this regard recommending that production rate databases are maintained, project schedules are constructed in 

either bar chart or CPM format, and project specific factors are considered in determining the contract time.   

A large majority of the DOT methods reviewed appear to be directly based on these recommendations.  

The basis for activity durations is developed from databases of average production rates and durations, almost 

without exception.  Adjustments are made to the production rates or resulting activity durations to account for 

project conditions.  The contract time is determined from either a bar chart or the result of CPM calculations 

and may be adjusted for anticipated weather conditions. 
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Figure 1: Texas DOT Worksheet 
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Figure 2: Idaho DOT Bar Chart 
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Figure 3: Ohio DOT Time Estimate Table 



 

 

 
Figure 4: Washington DOT Bridge Estimate Chart 
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Figure 5: New Jersey DOT Production Rates 
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 Figure 6: Maryland SHA Production Rate Curve for Excavation less than 90k cy 
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 Figure 7: Maryland SHA Production Rate Curve for Excavation greater than 90k cy 
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Figure 8: Maryland SHA Pile Driving Production Curves 
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