


1- Measurements, Quantities & Pricing 

 

Although there are many different trades in the construction industry that all have their own unique attributes, the pre-
construction process of generating a bid for a potential project regardless of your trade is typically very similar.  The 
ability to generate accurate project cost estimates to submit quality bids for potential projects is vitally important for 
every construction company and is one of the key components that will determine its overall success. 

The first step in generating an estimate for a potential project is performing the appropriate takeoff for the work that 
you will be performing.  The word takeoff typically represents the process of measuring areas of work that you will 
either be applying pricing to directly or indirectly by generating material, labor, and other quantities from the 
measurements, then applying pricing to those line items.   

In the past, takeoffs were performed by using printed sets of plans that an estimator would measure by using a scale (a 
type of ruler) to measure areas of work.  They would typically use several different colors of highlighters to mark the 
page once a measurement was obtained for a specific area, then all the measurements would be written down on a 
note pad.  If those measurements needed to be converted to material, labor, or other quantities, all those calculations 
would be performed by hand with a calculator.  Obviously, this process was very tedious, time consuming and prone to 
human error.   

Today there are software applications that make the estimating process for construction companies much faster and 
more accurate.  In this book, we will be using a modern takeoff & estimating software application to demonstrate how 
to perform digital takeoffs, generate line items with quantities and pricing, and generate multiple reports that are 
necessary to create a successful estimating process. 

To be able to perform your takeoff in the software, you will need a digital copy of the plans for the project.  Typically, 
these files will come in the form of PDF files.  The plan files will be imported into the new job that you have created in 
the software.  Once the scale is set on each page, you are now ready to begin the takeoff process in the software (see 
below). 

 

          



2- Takeoff Types & Properties 

 

There are four takeoff measurement types that are used to generate measurements and quantities from: linear, 
segment, area, and count.  Linear generates a linear foot measurement with multiple segments between points per 
section.  Segment generates a linear foot measurement but only contains 2 points and one segment per section.  Area 
generates a square feet measurement and contains multiple points around the perimeter of the measured area and 
count simply generates a count of items. 

Each of the four takeoff measurement types has its own takeoff tool in the software.  Each takeoff tool allows you to 
launch it and perform a digital takeoff over the plan page.  The tools measure as you perform the takeoff and highlight 
the area with a color as you go.  Each takeoff tool has measurement properties that it records related to each type of 
takeoff measurement that can be useful to you in various calculation formulas.  Custom properties can be added to each 
takeoff tool that will add efficiency to your process.   

Most takeoffs will be performed on the floor plans, elevation plans, and roof plans of the project plan set.  Floor plans 
are an overhead view of a floor level in a building (on a 1 level building, imagine removing the roof and ceiling and 
looking down at the tops of all the walls and floor area).  Elevation plans show the exterior view of the building, as if you 
were standing outside looking at one side of the building.  Roof plans are an overhead view of the roof of the building, 
looking straight down at it.  When takeoffs are performed on a roof plan, the appropriate roof pitch factor must be 
applied to the measurements and are determined by the roof pitches (thankfully, the software takes care of this for us).                
When thinking about the approach of how you are going to perform each part of the required takeoff, it’s important to 
decide which plan pages that you will perform the takeoff on to most accurately capture the measurements that you 
need.   

For example, a painting contractor may need to determine the total square foot area of exterior wall surface on a 
building to be painted.  One approach would be to use the Area takeoff tool and perform a takeoff of all wall areas 
shown on all of the applicable elevation plan pages.  Keep in mind, with most buildings there are inset exterior walls 
who’s surface areas are not shown on the elevation pages.  Another approach would be to add a “Wall Height” property 
to the Linear takeoff tool and perform a linear feet takeoff of all the exterior walls from the applicable floor plan pages.  
A takeoff quantity formula can be set up that would take the wall height in feet that you enter for the “Wall Height” 
property value and multiply times the linear feet measurement generated from the linear takeoff that was just 
performed.  The quantity formula result would be the total wall area that you were able to determine by performing a 
linear takeoff rather than an area takeoff.  The work that you are performing as well as personal preference will factor 
into the decision making process on how you want to set up the software tools to perform the different types of takeoffs 
that you will be tasked with. 

Often, it will make sense to set up more than one takeoff tool to perform takeoffs for the same item.  In the examples 
above, it might make more sense for one project to use the area takeoff tool on the elevation pages to measure the 
total wall area, and for another project it might be more accurate to use the linear takeoff tool with the “Wall Height” 
property to determine the total wall area.  Setting up your takeoff tools ahead of time will save you time on each takeoff 
that you perform with those tools from that point forward. 

Prior to starting the takeoff of a project, it’s important to think about how you want to organize the takeoff overall.  
Most often, depending on the type of work that you are doing you will want to organize the takeoff by building, level, 
area, room or maybe CSI (Construction Specifications Institute) division.  You may also want to have nested levels of 
grouping to organize your takeoffs most accurately.  You can add nested folders in the takeoff software that will 
organize your takeoff items by folder name.  For example, you may have a “Kitchen” folder that’s inside of a “Level 1” 
folder that’s inside of a “Building 1” folder.  You can also add properties to the folders in the software whose values can 
be inherited by all the takeoff items inside of that folder. 



Linear Takeoff Example 

 

           

 

Segment Takeoff Example 

 

            



Area Takeoff Example 

 

             

 

Point Count Takeoff Example 

 

             



3- Assemblies and Sub-Items 

 

The fastest way to perform most takeoffs is by utilizing assemblies.  In the context of takeoff software, an assembly is 
created from one of the main takeoff tool types, but also contains sub-items or parts.  This allows you to generate 
quantities for as many different items as needed related to a single takeoff.  For example, a framing contractor might 
create a linear wall framing assembly that will allow them to perform linear wall takeoffs from floor plans.  They could 
add several sub-items to that assembly, each one representing an item that is part of the process of building that wall,  
all with their own unique set of user added properties.  In the software that we are using for demonstration, you can 
also add database lists that each assembly sub-item can be connected to, so that if you update pricing in your lists for 
example, the updated data filters through to your sub-items (we’ll discuss lists in the next chapter). 

In the linear wall framing assembly example above, the framing contractor might add wall studs, top plates, bottom 
plates, horizontal blocking, wall sheathing, house wrap and framing labor sub-items.  The image below is a visual 
example of a wall assembly: 

 

Each sub-item will have its own formula to calculate the quantities based on the linear feet measurement generated 
from the takeoff.  Each sub-item can have its own group of properties whose values can be referenced in the quantity 
calculation.  For example, the wall studs sub-item may have user added properties like “O.C. Spacing” and “Stud Waste 
%” whose values can be changed from one takeoff to the next.  In this example, one linear takeoff will generate 
quantities for eight different items simultaneously.   

Assemblies can be set up and stored in the software so that they are ready to use for all your takeoffs from that point 
forward.  This allows you to configure your assemblies exactly the way that you want them ahead of time.  Having these 
assemblies ready to go will help you to complete takeoffs faster.  Having pre-built assemblies also helps to ensure that 
you don’t forget something at takeoff time.  Any sub-items that exist in an assembly that you don’t need for a particular 
takeoff can be turned off and will not be included in that takeoff.  So, you can create assemblies with everything that 



you could possibly need to capture for that takeoff item and simply turn off the items that you don’t need from one 
takeoff to the next. 

In the software used for this text, quantity calculations are written from left to right in a linear fashion and utilize the 
standard order of operations, much like writing a formula in Microsoft Excel.  The formula editor in the software makes 
it simple to write equations because it allows you to select property values from a drop-down list to insert into the 
equation.  A quantity calculation typically consists of multiple property values with operators in between.  Below is an 
example of a quantity calculation to determine the quantity of studs needed in a wall: 

                          

                                        

 

While this might seem complicated at first, within a short amount of time of using the software you’ll be able to easily 
write complex formulas to accurately calculate the quantities for all your items. 

Below is an image of the wall framing assembly from the example above with all its sub-items: 

 

                                 

 

Below is an image of the Studs tab in the wall framing assembly showing the properties used in its quantity calculation: 

 



                                 

 

Once you have created a new assembly, added all the necessary sub-items, sub-item properties and sub-item quantity 
calculations you’re ready to use the assembly in a takeoff.  In the wall framing assembly dialog above, to the right of the 
Sub Item tab is shown the sub-item that is currently displayed (Studs is displayed).  Here, you can change the values of 
properties if needed for the particular takeoff that you are getting ready to perform.  If you don’t need this sub-item 
included in this takeoff instance, check the Off check box and the sub-item will be turned off in the assembly. 

Below is an example of the assembly being used to perform an exterior wall takeoff: 

 

                              

 

 



4- Lists 

 

Most companies that are bidding on a project will develop their bid pricing by using a database of items and costs.  In 
the software used for this text, lists can be created with multiple columns which allow you to set up a database in the 
software that assembly sub-items can be connected to.  A typical list may have a “Name” column displaying the item 
name in each row, a “Cost Each” column containing the cost for each item, a “Units” column displaying the unit of 
measure for each item and possibly a “Product Code” or “Item Number” column.  You can also create an external list 
that is imported into the software from an outside source CSV, Excel or other database file that remains linked to that 
file.  When updates are made in the source file, the list in the software is also updated. 

In the past, once a list of items with quantities was generated for a bid, the estimator would have to manually find each 
item in the database list to get the cost, then input the appropriate cost into each line item.  Obviously, this would get 
very time consuming, especially on large projects.  One of the most advanced features of this software is the ability to 
connect assembly sub-items to a list.  Once a sub-item is connected to a list, when a new item is selected from the list, 
all the desired values for that item from the list are updated in the sub-item such as its “Cost Each” value or “Product 
Code” value.  This automates the process of matching the item with its cost, product code, item number or any other 
value that you need updated for each item.  With those updated property values in the sub-items, calculations including 
those values can be performed automatically, displayed in reports or can be included in calculations at the report level. 

The images below show an assembly with a sub-item connected to the “Name” column of a list.  When the desired item 
is selected from the “Name” column, any property values that have been added to the sub-item that match a column 
name will automatically be updated from the list: 

 

                                

 



                                

 

                            The image below shows a portion of a database list in the List tab of the takeoff software: 

 

                        

 

5- Reports 

 

Generating takeoff reports is the final step in the estimating process.  As with the previous steps, without modern 
takeoff and estimating software this process can be very time consuming.  Most estimators have created Microsoft Excel 
workbooks over the years that allow them to input their takeoff measurements and the formulas that they have created 
will generate the item quantities.  Depending on the reporting requirements, they might also have to create separate 
Excel or Word report documents for internal use or to send out to venders or customers. 

Thankfully, with the right modern software all the different variations of reports needed can be set up in the software 
once and re-used to generate reports for your projects.  The reports are completely automated.  This allows you to 
simply perform the required takeoffs for a job, click on the desired report to generate it and export it out of the software 
to a CSV, Excel or PDF file.  Not only does this automated process save a significant amount of time in the overall 



estimating process, but it also virtually eliminates the possibility of human error which could prove costly when 
submitting a bid for a large project. 

Most reports consist of a header area which may include your company logo, contact information and project 
information.  The main body of the report is the data group which displays the line items contained in the report.  The 
footer area may contain summary information, sub-totals and project totals and page footers which contain information 
that is displayed at the bottom of each page. 

In the software used for this text, the Report tab allows you to create, view and export reports.  The Build tab is where 
each report is created.  The image below shows a report in the Build tab that includes a header logo, group header 
information, group body information, a group sub-total setup and sub-total information at the bottom of the report: 

 

                                      

 

 

The image below is what the report above looks like in the View tab when exporting it as an Excel file: 

 



                                    

 

The report builder allows you to group the takeoff items in reports with up to 3 levels of nested grouping.  In the report 
above, the level 1 grouping is by building and the level 2 grouping is by building level.  You can also set up horizontal 
calculations in the group body that allow you to display calculated values in a column, such as an extended cost 
(quantity x item cost).  The Formula button allows you to add a calculation formula in a cell in the footer area of the 
report such as an overall calculated subtotal, tax calculation and an estimate total as shown in the generated report 
above. 

When exporting a report to a CSV file, report formatting is not applicable.  This is simply used to get the report data into 
a file that typically is used to import into another software application that will use the data to generate a quote, or 
something similar. 

The image below is what the report above looks like in the View tab when exporting it as a PDF file: 

 

 



                                    

 

6- Conclusion 

 

A construction company’s ability to generate accurate project estimates is vital to its success.  While the core concepts 
of how construction estimates are generated haven’t really changed over the years, the processes that we use have 
advanced through the use of modern takeoff and estimating software.  Designed to make every facet of the takeoff and 
estimating process faster and more accurate, it’s a vital tool that all construction companies must utilize in today’s world 
to ensure that they remain competitive and successful.  Whether you are a one person operation or a large company, 
today’s software is designed to work extremely well in both scenarios.   

We hope that this text has been helpful in providing an introduction to the benefits of using modern takeoff and 
estimating software.  Our goal is to aid in the success of everyone in the construction industry, helping to increase 
efficiency and accuracy in the estimating process.   



The examples and images used in this text were generated from TradeTek Takeoff & Estimating Software, TradeTek 
Software – www.tradeteksoftware.com. 

© Copyright 2024 TradeTek Software.  All rights reserved. 
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