






up back at the yard, along with corrugated sheet from the 
roof which was stockpiled on site. 

Cost Summary of Actual Demolition (Scenario 1) 
The demolition strategy Scenario 1 is based on the data 
gained from the demolition site. The cost summary aims 
to be as accurate as possible, whilst allowing for the fact 
that the aim of this method is to get valuable elements out 
for re-sale. All cost components that are categorised in Eq. 
1 must be calculated separately to break down the costs 
incurred by the contractor. The detailed items of labour 
costs, salvaged material benefits, plant costs, environmental 
costs, and administrative costs are listed in Appendixes 1, 2, 
3, 4, and 5 respectively. These separate calculation methods 
will also be applied to the alternative demolition strategies. 
Assumed monetary return allows for the salvaged material 
to be transported to a selling yard, where it has been 
stacked, cut, de-nailed or marked as required to re-sell. 

COST ESTIMATION OF AI TERNATIVE DEMOliTION SCENARIOS 

Deconstruction and Mechanical Demolition 
Two other demolition strategies for the case study dwelling 
are identified according to the potential of salvaging 
demolition materials: the deconstruction (Scenario 2) and 
mechanical demolition (Scenario 3). Cost components in 
these scenarios are calculated and compared using the 
actual site data, further investigations and assumptions 
where necessary. In some cases an actual cost may not 
exist and therefore an assumption is made for an hourly 
rate for the purposes of this cost comparison. This measure 
is used in an endeavour to document every factor that may 
have an influence on the overall benefits of each demolition 
strategy. 

Deconstruction is an idealised demolition method from the 
perspective of perfecting demolition material reuse and 
recycling, by which the building is dismantled in terms of 
its valuable construction elements. Costs developed for 
deconstruction are modelled on the parameters of the case 
study site, aiming to depict what costs would be involved 
if a medium-sized subcontract company specialising in 
deconstruction completed the project. The deconstruction 
method assumes that more time and care is taken to 
remove the building components. It can be assumed that 
roughly fifty per cent of degraded timber is salvaged for 
firewood to be sold . Pertinent items that have been allowed 
for, contrary to the case study, in costing the project include: 
the building is completely disassembled by hand without 
mechanical use; more estimating and tool use costs are 
incurred; more time is taken to complete, and therefore 
more labour costs; one more truck is needed to transport 
materials during the strip out phase; nearly all timber not 
salvaged in lengths is cut for firewood; and wastage is 
generally calculated at twenty-five per cent (sourced from 
the real case). The amount of materials that could possibly 

be salvaged from site is closely related to the extra hours 
allowed. 

Using the mechanical demolition strategy, it is assumed 
that a few demolition materials are salvaged for reuse. It is 
roughly assumed that the subcontractor gains ten per cent 
of the average income of the previous two formulations for 
the purpose of this exercise. It is also assumed that one 
excavator owned by the company is used for crunching the 
house in one day. Four trucks delivering approximately five 
loads each to landfill will be required , as well as a small 
mechanical excavator and two trucks the following day for 
a final site clean. The contractor in this case is assumed 
to travel further to site than the local company that actually 
completed the work. The total demolition cost in Scenario 
3 is representative of the amount that this company would 
reasonably salvage on this project, by doing a quick sweep 
before running a machine through the dwelling. These 
items may be sold immediately, taken back to their yard or 
scrapped at a recycling depot. 

Cost Comparisons of Three Demolition Strategies 
Similar to the cost breakdown procedure above carried 
out for Scenario 1 in Appendices 1-5, the detailed items 
of labour costs, salvaged material benefits, plant costs, 
environmental costs, and administrative costs can be 
calculated for both Scenarios 2 and 3. Close calculation 
aiming to depict each economic component is on the basis 
of specific characteristics incorporated in deconstruction 
or mechanical demolition in collaboration with experienced 
demolition contractors (Lyle, 2003). By adding the cost 
factors together, Table 1 depicts the three building 
elimination methods and their relevant costs estimated 
for the whole project and per square metre. The eventual 
profit gained by the deconstruction method (Scenario 2) is 
slightly higher than the actually applied method (Scenario 
1) providing that all materials salvaged are sold. Scenario 3 
appears to be more expensive for the contractor according 
to these cost estimations. This table clearly shows that the 
two 'salvage based' methods of taking the building down 
and disposing of its elements perform the best financially. 

The total summaries of costs do not account for which 
demolition strategy achieves a better initial profit, and 
the immediate costs should also be compared. The cost 
estimations assume that salvage income in the long term 
can be subtracted from the project costs in order to give 
an overall net cost of demolition. It may, however, be years 
before the financial rewards from the sale of all of the 
salvaged materials are realised. If the income variables are 
taken out of the equation, another comparison, as shown in 
Figure 1, is undertaken to identify how much each method 
of building demolition actually costs the subcontractor at the 
time of completion . These costs are arguably close to what 
it would cost the contractor to complete the works. It can 
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be seen that the medium level salvage option based on the 
actual implementation (Scenario 1) leaves the contractor 
in the best financial position once the project is finished on 
site. It should be noticed that this situation may change with 
the development of better demolition-related technology, 
better management, more regulation , and fluctuating market 
issues, such as the increased conservation of forests 
resulting in timber becoming scarcer, and increased tipping 
fees discouraging the removal of rubbish to landfill. 

~ClliC.WSIONS AND DISClJSSION 

In this research, a quantitative approach has been 
undertaken to formulate the cost of a demolition project in 
detail. The developed cost analysis method was applied to 
compare the costs of a practical demolition project under the 
real demolition scenario with two other alternative demolition 
strategies. It can be noticed from the cost comparisons 
that the labour costs are the highest cost components in 
both Scenarios 1 and 2 whilst the mechanical demolition 
method clearly shows that its environmental costs cannot be 
justified. 

A number of positive parameters and attitudes towards 
accomplishing deconstruction are required , which 
could come in the form of a government subsidy, or an 
overwhelming increase in the second hand material market. 
It can be seen that over time deconstruction can be viable, 
particularly if its labour intensity is reduced . This would 
require further study into techniques and dismantling 
systems. Part of such research should also address the 
issues of designing buildings {or subsequent disassembly. 
The second hand market of salvaged demolition materials 
can also stimulate deconstruction implementation through 
a positive profit situation. As deconstruction provides a 
potential solution to the problem of reducing waste entering 
landfill , it may also be enforced indirectly through a drastic 
increase in tipping fees at landfill sites. 
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Demo it-on Scen'Mio 

Figure 1: Comparison of immediate Project Costs in Three Demolition 

Scenarios 

Categories 	 Scenario 2 (Deconstruction)
Scenario 1 
(Actual Implementation) 

Cost Items 

for whole 	 for wholeperm2 	 per m2project 	 project 

Labour Costs ($) 2915 11.4 7680 30.1 

Material Benefits ($) -11509 -45.1 -15434 -60.5 

Plant Costs ($) 1775 7.0 1129 4.4 

Environmental Costs ($) 1647 6.5 643 2.5 

Administration Costs ($) 1058 4.1 1822 7.1 

Total Cost ($) -4114 -16.1 -4160 -16.3 

Table 1: Comparison of Cost Parameters Depicting Three Demolition Scenarios 

r	IS Atlminis lratlvl: ' 

~ 1:: L1 \,H nmL'ntaJ 

ISI Plant 

~ L i.Lb . l. f j 

Scenario 3 

(Mechanical Demolition) 


for whole per m2project 

1760 6.9 

-1347 -5.3 

2089 8.2 

5554 21 .8 

1169 4.6 

9225 36.2 
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APPENDIX l' I ABOI JR COSTS 

COST ITEMS DESCRIPTION 

Strip out, Day 1 Four Labourers, including one truck driver, 
strip out material for salvage. Includes sorting , 
stockpiling and loading materials for transport. 

Strip out, Day 2 Three Labourers strip out material for salvage 
plus one truck driver to constantly take 
materials back to yard . 

Final strip out, Day 3 Final building elements are removed from 
dwelling and transported from site. 

Structure 'crunch' 
and site clean , Day 4 

Excavator and 2 trucks work to crunch 
dwelling and transport crushed materials 
to yard and landfill. Materials of value are 
salvaged. 

Salvaged materials 
sorting 

One labourer works in yard to sort salvaged 
materials like de-nailing , cutting timber for 
firewood , etc. 

COST REASONING $ 
I 

4 labourers*S hours each 

Rate : approximately $30 Ih ($22-$23 Ih +tax, 
superannuation, work cover premium, etc.) 

960 

3 labourers*S hours each 

1Truck driver*S hours 

Rate: Labourers ($30 /h as above) , driver 
(approximately $25/h as no demolition). 

920 

1 labourer*5 hours 

1Truck Driver*6 hours 

Rate:As above 

300 

1 excavator operator, same rate as labourer 
assumable. 

1 company truck driver 

Assume 9 hours taken to complete. 

495 

Estimated average 12 hours work. 

Rate :Approximately $20/h (less than demolition due 
to less risk) . 

240 

Total Labour Costs 2,915 
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APPENDIX 2' MATERIAl COSTS (BENEFITS) 

COST ITEMS DESCRIPTION 

Weatherboards Cedar square-edged weatherboards used as 
exterior cladding. 

t-Ioonng l~mm t:laltlc I-'Ine used throughout house , 
100% removed. 

Architrave 65mm Merantl. 

Lining boards 2 rooms contained pine lining boards on walls 
and ceiling. 

Window Frames Ranging trom 600"1000mm to 1800"1800mm, 
including glass. Roughly 50% are reusable. 

[Joors All doors made trom solid core timber (tour 
panel). 

Sub -floor 100"45 Hardwood JOists, not SUitable Tor re
use. 

t-ascla 

Decking 

GI-'U's 

1::>U"L::>mm uregon Tascla Trom penmeter oT 
house. 

(U'l~mm Jarrah deCKing Trom rear OT house, 
greyed but in reasonable condition throughout. 

Iwenty-seven GI-'U's available trom dwelling. 

copper ::;mall amount OT copper salvaged. 

t:lncKs I-rom chimneys that were caretully KnOCKed 
over, transported to yard and de-mortared . 

::;crap steel 

Oregon Beams 

corrugated Sheet Trom rOOT, and lead door 
weights. Nothing suitable for re-use , however 
can be stockpiled at yard until enough to take 
to metal recyclers, 

One 4m long beam, plus approXimately 6m 
(150*50mm section) salvaged from roofing 
structure. 

waste timber All timber Trom site that cannot be sold IS cut 
and sold as firewood , or burned at yard. 

COST REASONING $ 

Salvaged quantity: 64m2 (total removed : 115m2, less 
45% to allow for windows, poor quality areas and 
small lengths) 

Selling price: $6.40 1m2 
410 

Salvaged quantity: 141m2 (total removed 217m2, less 
45% for poor quality areas and small lengths) 

Selling price: $60 1m2 7,140 

83m: (total removed 150m, 45% unusable) 

Selling price: $1 /m 
42m2 (total removed (6m2 , less 45% tor doorways, 
damaged or small pieces) 

83 

Selling price: $9 .00 1m2 378 

Can be sold for: 

4 @ $90ea (600*1000) 

5 @ $120ea (1000*1200) 

3 @ $175ea (1800*1800) 743 

11 (total removed 16, 5 for wastage) 

Selling prices: maximum $150 per door, average of 
$70 for them. 770 

ApproXimately 1,::> tonnes available , OT whiCh bU% was 
made to yard. 

Selling price: $40 per trailer-load ($3/tonne). 108 

24m (total removed 4/lm, !)U% wastage) 

Selling price: $4.40 Im 
LbmL (total removed 4umL, j::>,,!o wastage). 

106 

Selling price: $14 1m2 
I-'osslbly salvage 45% ot GPU's available  12 

364 

Sell second hand for $5 each 
ApproXimately 1UKg oT copper was salvaged @ !ji2.4U 
Ikg (sourced from electrician) 

no (ApproXimately 900 bncks per chimney, less 20% 
breakage) 

60 

24 

Selling price: 50c per brick 720 

ApprOXimately U.b tonnes OT steel salvaged In total. 

Scrap price: $295 per tonne 

177 

Selling pnces: up to $30 Im, average :j>L::> Im 

4m @ $25 = $100 

6m @ $4.4 =$26 126 

ApproXimately Tlve tonne oT timber leT! at site that can 
be sold as firewood , excluding sub-fioor, of which 
approximately 50% is returned to yard. (approx 3 
trailer-loads per tonne) 

Selling price: $40 per trailer-load. 
300 

Total for Income 11,509 
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APPENDIX J PLANT COSTS 

COST ITEMS 	 DESCRIPTION 

Mechanical 	 Twenty-three tonne excavator used to crunch 
dwelling into transportable sized pieces. Full 
day of use (day 4). 

Trucks 	 The first truck used every day of work 

(company owned) to transport salvaged 

material to yard &rubble on final day. 


The second one is outsourced and used on 
final day to transport rubble to landfill. 

Maintenance &Fuel 	 The first truck (as described above). Running 
costs include: Servicing (incl. Parts) &Fuel. 

The second truck (as described above) 

Transportation 	 Transportation of plant to site. Use of 
company vehicles. 

Financials 	 Insurance, finance and depreciation costs of 
plants to complete a project 

Total Plant Cost 

COST REASONING $ 	 I 

I 

Hired from supplier (including fuel only) 


Price: $90 per hour. 900 


Hours: 10 (Incl. travel) 


1st truck: operating costs mentioned below. 

2nd truck: 9 hours @ $60 Ihr 

540 

1st truck: cost to company based on per km rate , 

incorporating running costs. 


2nd Truck: included in day-rate. 


Servicing: 2 times per year @ $450 = $900 
 253 
200 working days per year 

$4.5 per day*5 days = $22.5 

Fuel: average 180kms per day @ 0.32c km. 

(4*180)*0.32 = $230 

Plant: no cost (included in day rate) 


Company vehicle 27 


three trips, average 50 km travelled. 


Truck: a total premium value of $2200 is assumed for 

a year. 
 55 

1,775 
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APPENDIX k ENVIORNMENTAI COSTS 

COST ITEMS DESCRIPTION COST REASONING $ 

Waste Disposal Disposing of the miscellaneous rubbish from Total of ten loads of rubbish removed in Day 4. Four 
site . Transport costs already allowed for, so 
this is only the tipping fee calculation. 

go to yard to separate timber for firewood , six to 
Drysdale tip. 

1,578 

Average truck load : 7 tonnes*$37.60 Itonne 

Dust Protection No dust on site. 0 

Site Management Not enough people on site to warrant. 0 

Water Management Allow for waste minimisation measures to stop Relatively small allowance (1% ofTotal Project Cost) 69 
rubbish being washed away, should it rain. 

Total Environmental Cost 1,647 

APPENDIX 5' ADMINSTRATIVE COSTS' 

COST ITEMS DESCRIPTION COST REASONING $ 

Estimating Half a day minimum. Can be up to three or Based on worth of estimator to company's operation. 
more days depending on complexity of job. 
Includes site inspection if necessary. 

Assume 6 hrs @$50 p/hr. 

300 

Permits Standard Demolition Permit Standard constant 350 

Equipment & An allowance for the purchase of new Based on a percentage, relating to the amount of 
Maintenance equipment (tools, etc.), and the maintenance usage required for the particular project. 

of that equipment. Medium level tool usage. A 3% addition to the total project cost calculated before 
these percentages added 

208 

Overheads Phone calls, accountant fees, etc, general Based on the size of the company performing the 
business operating costs. work, a 5% addition to the total project cost without 

labour component 
200 

Total Administrative Cost 1,058 
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