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• Equipment can be classified as specific use or 
general use. 

• Specific Use Equipment 

• A specific work item or items on the job. Units 
are assignable to jobs and are not shared by 
other subcontractors. 

• This equipment is only for specific 
construction operations and is removed from 
the jobsite soon after the task is completed.  

• Its usage is shorter term when compared to 
general use equipment.  
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Some typical equipment used for site 
work includes: 

• Tractors, 

• Scrapers, 

• Front shovels, 

• Hoes, 

• Loaders and backhoe loaders, 

• Hauling(carrying) units, and 

• Compactors. 
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 General Use Equipment 
• General use equipment has shared utilization 

by all subcontractors on the construction site 
and is not associated with any particular work 
item or items.  

• These pieces of equipment are kept on the 
site over a longer period of time, throughout 
almost the entire construction phase.  
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Some examples of general use 
equipment include 

• Cranes, 

• Air compressors, 

• Floodlights and light towers, 

• Forklifts, and 

• Pumps. 
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 EQUIPMENT PLANNING 

• Equipment planning involves the gathering 
and analysis of relevant information on a 
project, the establishment of a project’s 
scope, and the specification of limits on a 
project.  

• Factors relating to time, money, location, 
competitive resources, and coordination 
requirements must be identified and 
established. 
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• Any assumption in planning must be written 
down.  

• The planning of equipment usage begins with 
a site investigation report.  
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• Equipment planning must identify the work 
to be done and establish: 

• 1. Equipment lists and procurement 
schedules, 

• 2. Equipment productivity and a desired 
construction schedule, and 

• 3. Realistic cost estimates of equipment. 
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Purchasing Equipment 

• Purchasing equipment used to be the most 
common and only way for a contractor to 
acquire equipment. 

• Then came the business of renting and 
leasing, which has seen continual growth since 
its introduction.  
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• Currently, contractors may purchase 
equipment when factors pertaining to 
ownership and economics make this 
alternative more favorable to renting or 
leasing.  

• A contractor may purchase new or used 
equipment from manufacturers, equipment 
dealers, or other contractors.  
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Initial Cost 

• The initial cost is the total cost a contractor 
pays to purchase a piece of equipment and 
have it shipped to a jobsite or equipment 
yard.  

• This initial cost is the basis for determining 
other costs related to ownership as well as 
operating costs. 
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• initial cost is made up of: 

• Price at the factory or used equipment price, 

• Extra options and accessories, 

• Sales tax, 

• Freight, and 

• Assembly or setup charges. 
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Depreciation 

• Depreciation in cost estimating has two 
aspects: 

• a tax-deferred expense, and  

• The decline in market value of a piece of 
equipment due to age, wear, deterioration, 
and obsolescence. 
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• The first aspect of depreciation is as a tax-
deferred expense. 

•  This depreciation is a cost against income that 
reduces the income taxes of a corporation, 
such that the greater the depreciation, the 
smaller the corporation taxes for an equal 
valued income.  
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• Depreciation is not an actual negative cash 
flow.  

• The actual negative cash flow occurs when the 
asset is acquired.  

• Depreciation is an accounting charge that 
allows for the recovery of capital that was 
used to procure equipment or other physical 
assets. 
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• There are three common methods for 
calculating depreciation expense for financial 
accounting purposes: 

• 1- straight-line,  

• 2- sum of years, and 

• 3- the Internal Revenue Service’s modified 
accelerated cost recovery system (MACRS). 

•   
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• Each involves the spreading of the amount to 
be depreciated over the recovery life of an 
asset in a systematic manner as prescribed by 
government tax laws.  

• Each depreciation method selected produces 
different patterns of depreciation expense per 
facial period.  

• To illustrate each method, the following 
example is used to 
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Straight-Line Method. 

• Example. Longhorns, Inc. purchases a 
bulldozer at a cost of $312,500. 

• The piece of equipment is estimated to have a 
useful life of 10 years to the company and has 
an estimated salvage value of $40,000. It is 
also estimated that the unit will provide a 
service of 18,000 hours during the 10-year 
period. 
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• One of the most common and simplest 
depreciation methods is the straight-line 
method in which depreciation is spread 
uniformly over the expected useful life of the 
equipment. Figure 5.1 illustrates the sample 
depreciation computation and the associated 
depreciation schedule. 
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Fig 5.1 
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Sum of the Years Digit Method 

• This depreciation method determines the 
amount of depreciation in the same manner 
as that of the straight-line method. 

• However, the difference between the two 
methods is in the distribution of the 
depreciation over a given time period.  
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• The sum of the years method is considered an 
accelerated method which recognizes that the 
stream of benefits provided by equipment 
may not be uniform, and consequently allows 
for greater depreciation of equipment during 
the earlier years.  

• The computation of depreciation by this 
method can be seen in Figure 5.2. 

CE - L6 24 



CE - L6 25 



CE - L6 26 



Internal Revenue Service’s Modified 
Accelerated Cost Recovery System 

(MACRS) 
• This is another accelerated method of 

depreciation. MACRS provides two fixed rates 
on declining balance methods, at 200% 
(double-declining balance method) and 150%. 

• As does the sum of the years digit method, 
this method also allows for greater 
depreciation in the earlier years of a piece of 
equipment’s recovery period.  

 
CE - L6 27 



• However, in the MACRS method, equipment is 
classified by a unit’s life into appropriate 
classes of recovery periods. 

• Each recovery period has a depreciation 
schedule from which the amount of 
depreciation 
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• for any given year in the recovery period can 
be calculated. A piece of equipment is 
assumed to have no salvage value with this 
depreciation method. Table 5.3 illustrates the 
IRS depreciation schedule for the 200% 
declining balance method, and Figure 5.3 
shows the depreciation computation and 
associated depreciation schedule for this 
method. 
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Salvage value 

• Salvage value may be defined as the market value 
of a piece of equipment at the end of a period of 
usage.  

• For accounting purposes and depreciation 
methods that consider salvage value, this value 
should be as close as possible to the value that 
the unit will yield at the end of the depreciation 
period.  

• This estimate may be made based on historical 
data or used equipment auction prices. 
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Investment Cost 

• Investment cost represents the cost of 
investment, or the tying up of a company’s 
capital in equipment. If the capital used to 
purchase equipment is borrowed, the 
investment cost is the cost of the interest paid 
on that borrowed amount.  
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• However, if the equipment is purchased with 
company assets, an interest rate equal to the 
company rate of return on the company 
investment should be charged as the 
investment cost. 

• Investment cost is computed as the product of 
an interest rate multiplied by the value of the 
equipment 
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• The value of the equipment may be taken as 
the average value over the equipment’s life or, 
more realistically, as the depreciated value of 
the equipment at any given time. 
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OPERATING COSTS 

• Equipment should be calculated on the basis of the 
working hour since the ownership or rental cost is also 
a cost per hour. 

• Cost Included items such as 
– fuel,  
– grease, 
– oil,  
– electricity,  
– miscellaneous supplies, 
– and repairs.  

• Operators’ wages and mobilization costs are not 
included in equipment operation costs. 
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• Costs for power equipment are usually based 
on the horsepower of the equipment.  

• A gasoline engine will use between 0.06 and 
0.07 gallons of gasoline per horsepower per 
hour when operating at full capacity. 

• Fuel costs are calculated using Formula (1).  

• When operating, the engine will probably 
operate at 55 to 80 percent of full capacity, or 
55 to 80 percent of its available power will be 
utilized. 
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• Typically, equipment is operated between 30 
and 50 minutes per hour(not full hour) 

• This is known as the system efficiency or use 
factor and is expressed as a percentage of the 
hour that the equipment is operating. 

• For example, 45 minutes per hour would be 
75 percent (0.75) and 50 minutes per hour 
would be 83 percent (0.83). 
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• Fuel Cost per Hour=  hp rating* Power 
utilization* Use factor * Consumption rate * 
Fuel cost…………………….eq (1) 

• EXAMPLE 1 FUEL COST 

• What is the estimated fuel cost of a 120- 
horsepower pay loader? A job condition 
analysis indicates that the unit will operate 
about 45 minutes per hour (75 percent) at 
about 70 percent of its rated horsepower 
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• Fuel cost—$1.10 per gallon 

• Consumption rate—0.06 gallons per hp per 
hour 

• Power utilization—70% 

• Use factor—75% 

• Fuel cost per machine hour=  hp rating * 
Power utilization*Use factor*Consumption 
rate*Fuel cost=120 hp*  0.70 * 0.75*0.06 gal 
per hp per hour*$1.10 gal=$4.16 
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• The diesel engine requires about 0.04 to 0.06 
gallons of fuel per horsepower per hour when 
operating at full capacity. 

• Because the equipment is usually operated at 
55 to 80 percent of capacity and will not 
operate continuously each hour. 
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Lubrication 

• The amount of oil and grease required by any 
given piece of equipment varies with the type of 
equipment and job conditions.  

• A piece of equipment usually has its oil changed 
and is greased every 100 to 150 hours.  

• Under severe conditions, the equipment may 
need much more frequent servicing.  

• Any oil and grease consumed between oil 
changes must also be included in the cost. 
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• EXAMPLE 2 EQUIPMENT LUBRICATION 

• A piece of equipment has its oil changed and 
is greased every 120 hours. It requires six 
quarts of oil for the change.  

• The time required for the oil change and 
greasing is estimated at 2.5 hours. 
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• Assumptions: 

• Oil cost—$1.30 per quart 

• Oiler labor rate—$17.50 per hour 

• Lubrication cost=  6 qts. of oil * $1.30 per qt. 

   = $7.80 

Labor cost = 2.5 hours* $17.50 per labor hour 

                    = $43.75 

Total cost for oil change=  $7.80+$43.75=$51.55 

Cost per machine work hour = $51.55/120 hours 

   = $0.43 per hour 
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Tires 

• The cost of tires can be quite high on an hourly basis.  

• Because the cost of tires is part of the original cost, it is 
left in when figuring the cost of interest, but taken out 
for the cost of repairs and salvage values. 

• The cost of tires, replacement, repair, and depreciation 
should be figured separately. 

• The cost of the tires is depreciated over the useful life 
of the tires, and the cost of repairs is taken as a 
percentage of the depreciation, based on past 
experience. 
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• EXAMPLE 3 TIRES 

• Four tires for a piece of equipment cost $5,000 
and have a useful life of about 3,500 hours; the 
average cost for repairs to the tires is 15 percent 
of depreciation. 

• What is the average cost of the tires per hour? 

• Tire depreciation  $5,000/3,500 hours= $1.43 per 
hour 

• Tire repair=  15% *$1.43 per hour=$0.21 per hour  

• Tire cost   = $1.43 * $0.21  

           =$1.64 per machine work hour 
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DEPRECIATION 

• As soon as a piece of equipment is purchased, it begins 
to decrease (depreciate) in value.  

• As the equipment is used on the projects, it begins to 
wear out, and in a given amount of time it will have 
become completely worn out or obsolete.  

• If an allowance for depreciation is not included in the 
estimate, there will be no money set aside to purchase 
new equipment when the equipment is worn out. 

•  This is not profit, and the money for equipment should 
not be taken from profit. 
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• On a yearly basis, for tax purposes, depreciation 
can be figured in a number of ways. 

• The total depreciation for any piece of equipment 
will be 100 percent of the capital investment 
minus the scrap or salvage value, divided by the 
number of years it will be used. 

• For estimating depreciation costs, assign the 
equipment a useful life expressed in years, hours, 
or units of production, whichever is the most 
appropriate for a given piece of equipment 
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• EXAMPLE 4 EXAMPLE DEPRECIATION 

• If a piece of equipment had an original cost of 
$67,500, an anticipated salvage value of $10,000, 
and an estimated life of five years, what would be 
the annual depreciation cost? 

• Depreciable cost=Original cost- Salvage value 

• Depreciable cost=$67,500-10,000= $57,500 

• Depreciable cost per year=  Depreciable 
cost/Useful life 

• Depreciable cost=$57,500/5 years 
                                 =$11,500 per year 
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OWNERSHIP COSTS 

• To estimate the cost of using a piece of 
equipment owned by the contractor, the 
estimator must consider depreciation, major 
repairs, and overhaul as well as interest, 
insurance, taxes, and storage.  

• These items are most often taken as a percentage 
of the initial cost to the owner. 

•  Also to be added later is the cost for fuel, oil, and 
tires. The cost to the owner should include all 
freight costs, sales taxes, and preparation 
charges. 
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Interest cost 

• The interest should be charged against the 
entire cost of the equipment, even though the 
contractor paid part of the cost in cash. 

• Contractors should figure that the least they 
should get for the use of their money is the 
current rate of interest. 

• Interest is paid on the unpaid balance. On this 
basis, the balance due  begins at the cost price 
and decreases to virtually nothing 
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• Since the balance on which interest is being 
charged ranges from 100 to 0 percent, the 
average amount on which the interest is paid 
is 50 percent of the cost. 

• Approximate interest cost= C*I*L/2 

• C= Amount of loan 

• I= Interest Rate 

• L=Life of loan 
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• Because the estimator will want to have the 
interest costs in terms of cost per hour, the 
projected useful life in terms of working hours 
must be assumed. The formula used to figure 
the interest cost per hour would be 

• Approximate interest cost= CxIxL/2*H 

• H=Useful life of equipment in hours 
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• EXAMPLE 5 COST OF OWNERSHIP 
• Estimate the cost of owning and operating a 

piece of equipment on a project with the 
following costs: 

• Assumptions: 
• Actual cost (delivered)— $47,600 
• Horsepower rating—  150 hp 
• Cost of tires—   $4,500 
• Salvage or scrap value— 3 percent 
• Useful life—  7 years or 14,000 hours 
• Total interest—  8 percent per year 
• Length of loan— 7 years 
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• Total insurance, taxes, and storage—6 percent 
per year 

• Fuel cost—   $1.10 per gallon 
• Consumption rate—0.06 gallons per hp per hour 
• Power utilization—  62 percent 
• Use factor—   70 percent 
• Lubrication—  4 quarts oil at $1.25 
• Oiler labor—  2 hours labor at $16.50 
• Lubrication schedule—every 150 hours 
• Life of tires—  4,000 hours 
• Repair to tires— 12 percent of depreciation 
• Repairs to equipment—65 percent over useful life 
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Fixed Cost (per hour): 

• Approximate interest cost =$47,600* 0.08 per 
year*7 years/ 2 * 14,000 hours 

• Approximate interest cost=  $0.95 per equip. 
work hour 

• Salvage value     =$47,600*0.03 = $1,428 

• Depreciable cost=$47,600-$1,428=  $46,172 

• Depreciable cost per work hour  
$46,172/14,000 hours=$3.30 per equip. work 
hour 
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• Repairs= ($47,600*0.65) /14,000 hours=$2.21 
per equip. work hour 

• Insurance, taxes, and storage=(0.06 per* year  
7 years*$47,600)/14,000 hours=$1.43 per 
equip. work hour 

• Total fixed cost =0.95+3.30+2.21+1.43=7.89 
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• Operating Cost (per hour): 

• Tire depreciation  ($4,500/4,000 hours)=$1.13 
per equip. work hour 

• Tire repair=0.12*$1.13 per work hour=$0.14 per 
equip. work hour 

• Fuel cost=150 hp*0.06 gal per hp her hour*0.62* 
0.7*$1.10 per gal =$4.30 per equip. work hour 

• Lubrication cost = 4 qts. of oil * $1.50 per qt.= 
$6.00 
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• Lubrication labor=  2 work hours* $16.50 per 
work hour=  $33.00 

• Lubrication cost per hour=($6.00+$33.00)/150 
hours= $0.26 per equip. work hour 

• Total operating cost = 1.13+0.14+4.30+0.26= 
+$7.89  

• Total ownership cost=  fixed cost + operating cost 

• Total ownership cost= $5.83 per hour+$7.89 per 
hour = $13.72 per equip. work hour 
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