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Formulas in CESFormulas in CES

• Available for all numeric fields with 5.1a
– Identified by color of field label

• Provide the capability to perform 
automatic calculations within CES

• Support standard algebraic expressions 
and basic functions
– Addition, subtraction, multiplication, etc.
– Absolute value, Rounding, Truncation, etc.
– Conditional (If, then, else)



Formulas in CESFormulas in CES

• Support the use of standard job columns 
and also variables created by the 
Estimator
– For example, use the length and pavement 

width to calculate lane miles for a job
• Formula Libraries are available to 

provide a way to store/catalog formulas



ExamplesExamples

• Simple conversions
– Example, converting 8 inches to feet

• 8 / 12
– Preserves the value of 8” converted to feet 

rather than just entering .667



ExamplesExamples

• Calculating Lane Miles
– Using Length (miles) and Width (feet) from 

job and a lane as a constant 12 feet wide
– # of lanes = Width / 12
– Lane Miles = Length * # of lanes
– Formula is: Length * Width / 12

• Can add a variable to store the value of 
lane width
– Formula is:  Length * Width / LaneWidth



CES JobCES Job



Calculating Lane MilesCalculating Lane Miles

Type in formula: 
joblength*jobpavementwidth/12



Calculating Lane MilesCalculating Lane Miles

Result:
36 Lane Miles



Using Using LaneWidthLaneWidth VariableVariable

Create Variable lanewidth
Value is set to 10



Using Using LaneWidth LaneWidth VariableVariable

Replace 12 with variable: 
/ lanewidth



Using Using LaneWidth LaneWidth VariableVariable

Result:
43.2 Lane Miles



FormulasFormulas

• Improved expression builder
– Opens with double click or menu choice
– Optional description
– Improved display and selection for format 

libraries and functions/columns
– Displays result once validated
– Includes status message

• Formula trace
– Shows in what formulas a field is used



Expression BuilderExpression Builder



Formulas for quantityFormulas for quantity

• @QUANTITY Variable
– automatically puts the formula in the 

quantity when the cost group or item is 
brought into a job

• Milling Cost Group in Sq Yd
– Using Length (miles) and Width (feet)

• Length in Feet = Length * 5280
• Square Feet = Length in Feet * Width
• Square Yards = Square Feet / 9
• Formula is: Length * 5280 * Width / 9



Add @QUANTITY to Cost GroupAdd @QUANTITY to Cost Group



CES JobCES Job



Cost groups with @QUANTITYCost groups with @QUANTITY



Cost groups with @QUANTITYCost groups with @QUANTITY



Related New Features in CESRelated New Features in CES

• Ad Hoc price can now be entered from 
the grid view
– Automatically creates a new Ad Hoc 

reference price task 
– Deactivates all task currently associated 

with the item
– Formulas only on the tree view



Adhoc Adhoc PricePrice

Enter new price of $1,600 
directly from grid view



Adhoc Adhoc PricePrice

Adhoc Reference Price 
task added

Existing Reference 
Price task set to inactive



Related New Features in CESRelated New Features in CES

• Item price can be based on a percent of 
the total job cost
– Percent can also be calculated using a 

formula
• New price breakdown panel included

– Displays subtotals for primary components



Item price based on percentItem price based on percent

Has three choices for 
pricing based on job total

Price set to 1% of 
job total



Item price based on percentItem price based on percent

New subtotal 
breakdown panel

Includes total of items 
priced by percent of job



Using formula for percentUsing formula for percent

Replace with 
one task

Use formula: 
if (jobitemsubtotal<1000000,1.5,

If(jobitemsubtotal<5000000,1.25,1))



Using variables at the item levelUsing variables at the item level

• Look at commonly used items that have 
only a few attributes that vary between 
jobs

• Create variables for the Estimator to use 
for the values of the attributes

• Build a formula using the variables to 
perform the calculations



Box CulvertBox Culvert

• Attribute that changes between jobs
– Height of Cover is used the calculation for 

excavation and backfill



Sample spreadsheetSample spreadsheet
Height of Cover: 3'

10' x 6' Box Culvert
Width Depth Cu. Yd./ Cost /

Lin. Ft. Lin. Ft. Lin. Ft. Lin. Ft. 
Excavation
Area of Culvert 16.00 11.00 6.52
Left Side 11.00 11.00 2.24
Right Side 11.00 11.00 2.24

Total: 11.30 165.00

Bedding 16.00 0.50 0.30
Backfill
Backfill 16.00 11.00 6.52
Left Side 11.00 11.00 2.24
Right Side 11.00 11.00 2.24

Sub - Total 11.30
Minus Culvert 12.00 8.00 3.56

Total: 7.74 193.52



Spreadsheet formulasSpreadsheet formulas
Height of Cover: 3'

10' x 6' Box Culver
Width Depth Cu. Yd./ Cost /

Lin. Ft. Lin. Ft. Lin. Ft. Lin. Ft. 
Excavation
Area of Culvert =(10+1+1+2+2) =(6+1+1+C1) =(B6*C6)/27
Left Side =C7 =C6 =0.5*(C7*B7)/27
Right Side =C8 =C6 =0.5*(C8*B8)/27

Total: =SUM(D6:D8)+D11 =D9*15

Bedding =(10+1+1+2+2) 0.5 =(C11*B11)/27

Backfill
Backfill =(10+1+1+2+2) =(6+1+1+C1) =(B14*C14)/27
Left Side =C15 =C14 =0.5*(C15*B15)/27
Right Side =C16 =C14 =0.5*(C16*B16)/27

Sub - Total =SUM(D14:D16)
Minus Culvert =(10+1+1) =(6+1+1) =-C18*B18*27

Total: =SUM(D17+D18) =D19*25



Create VariablesCreate Variables

CoverHeight variable 
plus constants, 

AreaOfCulvert, Sides, 
and Bedding



Add formula to cost sheetAdd formula to cost sheet

Enter formula for 
Cubic Yards per Linear Feet:

AreaOfCulvert+Sides+Bedding



Add formula to cost sheetAdd formula to cost sheet

Another view:
In Formula Builder



Create VariablesCreate Variables

Result:
11.30



Change cover heightChange cover height

Height at 3 ft

Area = 6.52

Price = $369



Change cover heightChange cover height

Change Cover Height to 6 ft

Result: Area = 8.3

Result: Price = $560



Benefits of CES FormulasBenefits of CES Formulas

• Assist with building the estimate
– Allows take-offs previously done externally 

to be integrated within CES
– Supports multiple levels of tasks

• From basic number calculations to the creation 
of variables to store specific calculations

– Preserves the methods the estimate was 
built from for later review and updates 

• Save time and provide consistency 
across estimates
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