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Contract is a PC-based software program designed to satisfy the main features that have been 
identified to be lacking from cost estimation systems currently in place in the Australian coal 
industry. Contract was developed in conjunction with an Australian contracting company to refine 
the existing core structure used by the company for project evaluation. The key feature of Contract 
is the availability of analysis functions to explore multiple options within a contract project by 
altering identified variables. The ability to update project files has been incorporated into Contract 
to ensure that it is user-friendly and relatively simple to use. Lists of mining equipment and 
consumables are stored in MS ACCESS database files, along with the supplier details for each 
item. Each time a project is initiated there is a dynamic link to the database files and the most 
recent CUlTent infonnation is retrieved and linked with the project. Contract provides an option to 
calculate the changes in metre unit cost as a function of the average development cost. 
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Introduction 
Contracting out in the mining industry is essentially 
outsourcing the operations of a mine to a contractor. A 
recent industry survey of Australian coalmines experience 
identified that mining contractors have a major role to play 
in the future of the coal industry, with an expected increase 
in the scope and extent of work performed. The survey 
highlighted a number of strategic issues impacting the 
improved utilization and peliormance of contractors. Some 
of the perceptions held by mine operators and contractors 
include the pricing of a contract award. Concerns were 
expressed by operators regarding the lack of transparency in 
tender pricing, the risks posed by low cost/high claim 
pricing strategies, and the reluctance of contractors to 
accept risk. With any large contracting job it is vital for an 
accurate estimation and evaluation of resources allocated to 
all works. 

This paper highlights the development of a computer 
software program Contract, in conjunction with an 
Australian mining contracting company to simplify the 
processes of evaluating tenders in relation to the Australian 
coal industry. The Australian mining contracting company 
referred to as C Mining throughout the paper provided the 
structure of software Contract. The software Contract was 
designed within Microsoft Office environment. MS Visual 
Basic programming language! was used to link MS Access 
dynamic database 2 and MS Excel computational 
worksheets3 and output files. 

Program design 
In order to ensure that Contract meets the needs of C 
Mining the program was divided into three main modules as 
summarized in Figure 1. The program Contract was 
designed as a cost estimation system of projects offered out 
under contract conditions in the Australian coal industry. 
Common Australian contract project types are: 

• Heading and drift development 

• Shaft sinking 
• Longwall mining 
• Installation and relocation 
• Conveyor installation 
• Labour hire. 

The program is designed to load all the related program 
files once a project type is selected. Program Contract has 
an environment similar to that of any of Microsoft 
productivity programs such as Excel. From the main 
program environment the user may create a new project file 
or open an existing one. The Source File menu options 
(Figure 2) allows the user to open MS Access database of 
mining equipment, consumables and equipment supplier 
information. 

The user may also access MS Excel worksheet and 
modify basic calculation procedures designed for each 
project type cost model. This option allows the user to 
customize source files further. The Microsoft Excel source 
files provide a skeletal backbone to which the main 
program follows and controls the order of the data entry 
forms. The Analysis menu option allows the user to select a 
project for analysis. 

Source files 
The source files contain known generic information and 
methods of calculating each type of project cost that is 
commonly performed by C Mining. There are seven source 
files that are used by Contract. For each of the above 
project types, there is a source file in MS Excel format and 
one generic MS Access file. Table I summarizes the 
contents of the source files. The MS Excel source files 
provide a skeletal backbone to which the main program 
follows and controls the order of the data entry forms. The 
MS Access source file is used to identify all the possible 
consumables and equipment that are used by C Mining in 
any project type. Figure 3 summarizes structure of a 
database source file. 
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Source Files 
Hidden database and spreadsheet 
files with mining equipment and 
consumables, wage models, 
calculation worksheets, etc. 
Used at various phases of the 
program 

Main Program 
Front-end to the program
Required to accomplish an 
accurate cost estimation 
Provides options, guides the user 
and controls program 
functionalities 

Figure 1. Contract modules 

Project Files 
The realized destination of source 
files and input data for specific 
projects 
Provides comparative and 
sensitivity analysis of the cost 
estimation process 

Figure 2. Main menu options of Contract 

File Type 

Access 
database file 

Excel 
spreadsheet file 
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Table I 
Source Files 

---t- Content 

Equipment lists 
Consumable stores 

Supplier information 

General information 
Equipment rates 

Consumable rates 
Hourly labour calculation 

Crew sizes 
Staff rates 

Corporate rates 
Mobilization 

Demobilization 
Rate achievement 

Rate per metrc 
Summary 

I 

Contract procedure 
From the main form the user selects a new project using the 
New Project Form shown in Figure 4. Contract requires 
both the desired project name and project type. Contract 
then creates MS Excel and the respective spreadsheet 
source file in the background and instantly saves that source 
file with the project name. This is now the project file and 
future information is stored in this project file. 

General information 

The first form that loads after the opening a new or existing 
project file is the General Information Form shown in 
Figure 5. This form prompts the user to input project 
margins and general project information. The project 
margins are the allocated mark-up percentages on costs for 
a project. The three margins: profit, overhead and 
contingency, represent the intended profit for a project, the 
covering of head office expenses and the factoring in of 
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Consurn.:lbleID 
F'rojectT;"'peID 
SupplierID 
Consurn.:':!bieNarne 

F'ropertyNarne 
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ControlLicense 

Cornp.;my 
PhoneNurnber 
FaxNurnber 
Address ControlT;lpe 

CClntrolUcense 

ControlLicense 

City 
PIJstCode 
Comments 

Figure 3. Contract database structure 

future contingencies, respectively. In practice the three 
values depend on corporate policy of the particular 
contracting company. 

The information entered into the form is stored directly 
into the project file as the user continues to the next stage. 
Since each form within Contract is linked to a specific 
worksheet in the project file, the general information is 
stored in the General Information W orksheet shown in 
Figure 6. Notice the word 'Development' on the top right 
side of the worksheet. This is the descriptive cell that 
Contract looks for to determine the sequence of forms to 
load. 

Equipment selection 

The next form Contract loads is the Equipment Selection 

Form shown in Figure 7. This form is quite complex as data 
is sourced from both the database and spreadsheet project 
files. As the form loads, the project type descriptive cell in 
the spreadsheet is retrieved again and is used to determine 
which record from the database source file is loaded into 
the equipment. This is a dynamic control that searches the 
specific database source file record, and loads the current 
information from the database file from that record into the 
equipment list. Even though the database file contains a 
variety of information for each equipment item, only two 
variables are loaded into the form for the sake of 
convenience and due to the restrictions on the number of 
controls available on each fOlm. Each item of equipment is 
loaded with equipment name and rate of weekly hire. 

At the same time as the list is being updated, infOlmation 
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Figure 4. New project form 

Figure 5. General information form 
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Figure 6. General information worksheet 

Figure 7. Equipment selection form 

from the project file is also retrieved for an existing project 
and displayed in the form. Once the form has successfully 
loaded all the information, the user may select items from 
the equipment list and adding them to the data input 
controls on the right side of the form depicted in Figure 7. 
This is a very simple process, merely click on an item in the 
list and add it to any of the data input controls by clicking 
on the appropriate add command button. Finally the user 
must enter the number of multiples of that item they require 
for the particular project. 

The information for the Equipment Selection Form is 

finally transferred to the Equipment Worksheet in the 
project file as shown in Figure 8. Simple arithmetic is 
employed at this stage to multiple the weekly hire rate by 
the number of multiples required for each piece of 
equipment and then summed to gain a total for weekly 
equipment hire. 

Consumables selection is performed similarly to the 
process used to select and add equipment to a project's is 
file. The main difference between the two is that all 
consumables are listed in the one record in the database file. 

Labour costs have historically accounted for a large 
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Figure 8. Equipment worksheet 

Figure 9. Hourly labour rate form 
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Metres Metres Direct 
per per cost per 
week shift I week 

245.8 18.9 

122.9 9.5 173.165 
129.1 9.9 174.693 
135.2 10.4 176.221 
141.4 10.9 177.749 
147.5 11.3 179.277 
153.7 11.8 180.804 
159.8 12.3 182.332 
165.9 12.8 183.860 
172.1 13.2 185.388 
178.2 13.7 186.916 
184.4 14.2 188.443 
190.5 14.7 189.971 
196.7 15.1 191.499 
202.8 15.6 193.027 
209.0 16.1 194.555 
215.1 16.5 196.082 
221.3 17.0 197.610 
227.4 17.5 199.138 
233.6 18.0 200.666 
239.7 18.4 202.194 
245.8 18.9 203.722 

Cost per metre analysis 
Min (50% Avg. Weekly Rate) 
Increment (5% of Min.) 
Fixed Weekly Costs 
Production Dependent Costs 
Project Margin 

Direct Sell Project 
cost per cost per margin 
metre metre 

828.65 977.81 18.0% 

1408.72 977.81 -30.6% 
1353.48 977.81 -27.8% 
1303.26 977.81 -25.0% 
1257.40 977.81 -22.2% 
1215.37 977.81 -19.5% 
1176.69 977.81 -16.9% 
1141.00 977.81 -14.3% 
1107.94 977.81 -11.7% 
1077.25 977.81 -9.2% 
1048.68 977.81 -6.8% 
1022.01 977.81 -4.3% 
997.06 977.81 -1.9% 
973.67 977.81 0.4% 
951.70 977.81 2.7% 
931.02 977.81 5.0% 
911.52 977.81 7.3% 
893.10 977.81 9.5% 
875.68 977.81 11.7% 
859.18 977.81 13.8% 
843.52 977.81 15.9% 
828.65 977.81 18.0% 

122.92358 
6.1461788 
142.609 
249 
18.0% 

Metres 
per 
week 

245.8 

245.8 
252.0 
258.1 
264.3 
270.4 
276.6 
282.7 
288.9 
295.0 
301.2 
307.3 
313.5 
319.6 
325.7 
331.9 
338.0 
344.2 
350.3 
356.5 
362.6 
368.8 

Metres I 
I per 

shift 

18.9 

18.9 
19.4 
19.9 
20.3 
20.8 
21.3 
21.7 
22.2 
22.7 
23.2 
23.6 
24.1 
24.6 
25.1 
25.5 
26.0 
26.5 
26.9 
27.4 
27.9 I 

28.4 
I 

Direct 
cost per 

week 

203.722 
205.249 
206.777 
208.305 
209.833 
211.361 
212.888 
214.416 
215.944 
217.472 
219.000 
220.528 
222.055 
223.583 
225.111 
226.639 
228.167 
229.694 
231.222 
232.750 
234.278 

Direct Sell 

I 

Project 
cost per cost per Inargin 
metre metre 

828.65 977.81 18.0% 

828.65 977.81 18.0% 
814.50 977.81 20.0% 
801.03 977.81 22.1% 
788.18 977.81 24.1% 
775.92 977.81 26.0% 
764.20 977.81 28.0% 
752.99 977.81 29.9% 
724.26 977.81 31.7% 
731.97 977.81 33.6% 
722.11 977.81 35.4% 
712.64 977.81 37.2% 
703.54 977.81 39.0% 
694.79 977.81 40.7% 
686.37 977.81 42.5% 
678.26 977.81 44.2% 
670.45 977.81 45.8% 
662.92 977.81 47.5% 
655.65 977.81 49.1% 
648.63 977.81 50.8% 
614.85 977.81 52.3% 
635.29 977.81 53.9% 

Figure 10. Analysis Table 

portion of the total cost in Australia. The Hourly Labour 
Rate Form in Figure 9 allows the user to input the necessary 
information for the calculation of the hourly labour rates. 
For existing projects the current information stored in the 
project file is loaded into the form as it is activated. 

Sensitivity analysis 

Program Contract may be used to calculate the change in 
direct cost per metre as the average development changes 
and compares it to the previously determined selling cost 
per metre. The Analysis Table, as shown in Figure 10 is 
created after a project file has been completed. It takes the 
final average development rate and creates a spread of 
values from 50% of the rate and stores results in the Table. 
Increments are generated in 5% units. 

The new cost per metre obtained is compared to the 
original sell cost per metre and the margin for each 
increment between the minimum and maximum is 
generated. From this Table it can then be determined at 
what development rate the project will break even (margin 
= 0%) or for that matter, the increase in margin by 
outperforming expectations. 

Concluding remarks 
Program Contract is structured to calculate the costs 
associated with a project using Microsoft Excel source files. 
This feature allows simple alterations to the cost estimation 
processes to be made when required without having to alter 
the core program structure. The design of Contract was 
undertaken by McCarthy4 in partial fulfilment of the 
requirements for the degree of BE(Mining) from the 
University of Wollongong as an attempt to provide 
Australian contract mining companies, with useful and 
effective cost estimation and evaluation product. 
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