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1.0 Introduction
All building projects involve specific tasks or operations that need to be carried out efficiently and economically. These tasks may include excavation, soil transportation, grading, concreting, drainage, lifting, etc.
Each task requires specific equipment. For examples:
· Excavation requires a hydraulic excavator
· Soil transportation requires a dump truck
· Grading requires a grader
· Concreting requires a concrete mixer
· Drainage requires sump pumps
· Lifting requires a crane
Most of this equipment is available on the market in a variety of sizes, specifications and capabilities. The manager of the building project must, at the outset, be familiar and have the experience of the needed equipment and its capabilities. A suitable choice of particular equipment can only be made after considering the geography of the site and the volume and duration of the task.
Once a manager has selected a piece of equipment, it must be made sure that it will be used on the project and at the same time must pay for itself. Unless this equipment earns money for the contractor, it should not be used.
The dilemma facing the manager now is how to acquire the selected equipment. Basically, there are three options and they are as follows:
· From the contractor’s own stock of equipment
· Purchase new equipment
· Rent the equipment
The choice between purchasing and renting is the subject of this report and will be considered in regard to a piece of equipment, namely excavator, to be used during the construction work of the following building project.



2.0 Project Description
Outlined in red below is a commercial building block that is divided in four sub-blocks. As shown in Figure 2 the sub-blocks have different heights but all accommodate two basements floors.
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One of the main building tasks of this project is the excavation of basements:


3.0 Basements Excavation
The waste excavated material from the basement will be in excess of fifteen thousand cubic metres. 
The presence of clay in the soil and the excavation of this huge amount of material from a depth of seven meters will require a powerful 360o hydraulic excavator. 
The arm range of an excavator is normally defined by manufacturers using a sweep area as shown below:
[image: ]
Figure 3: Excavator sweep area

The average costs of new excavator are (Costowel, 2018):    
· Small excavators weighing10 to15 tons, from £55,000 to £105,000.
· Mid-sized excavators weighing 15 to 20 tons, from £70,000 to £140,000.
· Large models weighing 30 to 40 tons, from £140,000 to £280,000.

For this project it is suggested to use a large excavator such as Cat, 336F Hydraulic Excavator having the following specifications (Ziegler, 2018):
[image: ]
The price of this excavator is approximately £300,000 or can be rented for £1113/day (Ziegler, 2018). 
Before a decision can be made whether to buy or rent this excavator, certain realistic assumptions have to be made and calculations carried out to evaluate the ownership cost. This will then be compared to the rental cost.

4.0 Ownership Costs
In estimating the cost of using owned equipment, the following individual costs have to be calculated on the basis of the working hour and then summed up:
· depreciation 
· repairs
· interest
· insurance
· storage
· fuel and lubrication oil
· tyres
· deliveries

For practical purposes, the annual depreciation for any piece of equipment can be calculated using the straight line method:
(Purchase price – Salvage value) / Useful life
The interest is calculated on the basis that the balance due begins at the purchase price and decreases to nothing:
Approximate Interest Costs per Hour = 
 Where,
C = Amount of loan
I = Interest rate
L = Life of loan
N = Useful life of equipment (working hours)
 
In order to demonstrate how to calculate the ownership cost in regard to the selected excavator, the following realistic data are assumed:
Horsepower rating                      = 300  
Purchase price                            = £300000  
Salvage value                              = £120000  
Insurance                                     = £3000/year
Operation factor                          = 50%
Useful life                                    = 8 years
Working hours                            = 200 days/year, 8 hours/day
Annual repair costs                    = 100% of annual depreciation
Fuel price                                     = £6.0/gallon
Fuel consumption                       = 0.04 gallon/hp/hr.
Lube oil cost                                = 10% of fuel
Interest rate                                 = 7%

Calculation:
Useful life in hours = 200 x 8 x 8 = 12800 hours
Fixed Cost (per hour):
Approximate interest costs per hour = 
                                                          = 6.56 £/hr.
Depreciable cost = 300000 – 120000
                           = £180000
Depreciable cost per work hour = 180000 / 12800
                                                   = 14.06 £/hr.
Insurance cost per work hour = 3000 x 8 / 12800
                                                =1.88 £/hr.
Repairs cost per work hour = (180000 / 8) x 8 / 12800 
                                            = 14.06 £/hr.
Fixed Cost (per hour) = 6.56 + 14.06 + 1.88 +14.06 = 36.56 £/hr.

Operating Cost (per hour):
 Fuel cost per equipment hour = hp rating x operation factor x consumption rate x fuel cost
                                                = 300 x 0.5 x 0.04 x 6
                                                = 36 £/hr.
 Lubrication cost per hour = 10% of fuel
                                          = 0.1 x 36
                                          = 3.6 £/hr.
Operating Cost (per hour) = 36 + 3.6 = 39.6 £/hr.
Total ownership cost = fixed cost +operating cost
                                  = 36.56 + 39.6 = £76.16 per equip. work hour
5.0 Rent or Buy
The daily rental of the excavator is £1113 / day
Rental cost per equipment per hour = 1113 / 8 
                                                         = £139.13
Since £139.13 is almost twice as much as £76.16, it makes economic sense to buy the excavator rather than rent it.
However, the monthly rental of this excavator from the same firm is £9065 / month
Assuming twenty working days in a month,
Rental cost per equipment per hour = 9065 / 20 / 8
                                                         = £56.66
£56.66 is less than £76.16
On this basis, it is cheaper to rent the excavator than buy it. But how long we need the excavator for?!

Hydraulic Excavator with 0.5m3 bucket can excavate clay/chalk soil at a fast rate of 33m3/hr. This is, approximately, 250m3/day.  
Fifteen thousand cubic metres need to be excavated to form the basements. 
Number of excavation days = 15000 / 250 
                                            = 60 days (3 working months)
Since this excavator is required for more than 3 months, it is decided that renting it, is the best option.
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Figure 2: Sub-blocks location and specifications
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Cat, 336F Hydraulic Excavator - Large

Specifications

Model: 336F
Power: 303 hp

Operating Weight 88,400 Ibs

‘Tooth Bucket Capacity Range, Heaped: 0.9-3 cu yd
‘Sand Bucket Capacity, Struck: 3 cu yd

Stick Length: 12 10"

Maximum Loading Height with Tooth Bucket: 24' 7"
Maximum Ground Level Reach: 38'5*

Maximum Digging Depth: 26' 10°

Bucket Digging Force: 42,380 Ibs

Stick Force: 31,810 Ibs

Figure 4: Cat, 336F specifications
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