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Abstract

Assessment of greenhouse gas emissions of products using an economic input-output-based (EIO-based)
inventory approach, can be performed in both the pre- and/or post-construction phases of road construction.
For the pre-construction phase, a bill of quantity (BOQ) is used to calculate emissions, whereas, in the
post-construction phase, emission calculations are based on the actual work done. Road construction is one of the
construction sectors which requires long project time and a great deal of machinery. The actual amount of total
resources used is probably different from that which is stated in the BOQ. In general, greenhouse gas assessments
consider only data from either the pre-construction phase or the post-construction phase. However, it is possible
to control and monitor actual resource-utilization by comparing change at the post-construction phase in relation
to the pre-construction phase. This can reveal construction operation performance and lead to the development

of methods or construction operations resulting in a reduction of greenhouse gas emissions. The current research
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uses three road construction projects as case studies. It aims to improve the EIO-based inventory calculations of
machinery used in road construction by adjusting the proportion of usage hours for that machinery. It achieves
this by comparing actual data relating to energy, materials and machinery consumption with BOQ data. The
results of this comparison help to identify the factors and causes that influence operational performance (in terms
of greenhouse gas emissions) and lead to improvements in road construction operations. The key findings from
emission calculation between pre and post-construction phases were that the project A had decreased the green-
house gas emissions while projects B and C had increased more gas emissions. Considering with these figures

it’s reflected the resource management efficiency of each project. The main cause of greenhouse gas emissions

on each project was the machinery usages, depending up on the project period.

Keywords: greenhouse gas, monitoring, resource-utilization, road construction
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performance operation
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Resources Unit BOQ Actual BOQ Actual BOQ Actual
(Earth Work) Project A Project B Project C
- Cement tons 3,000.00 5,997.00 1,769.04 1,658.78
- Embankment m3 395,000.00 434,158.00 165,461.40 231,022.53 339,900.00 347,563.19
- Selected Material "A" m’ 44,100.00 44,406.89
- Soil Aggregate m3 100,500.00 98,412.50 47,034.00 57,943.87 97,000.00 94,608.58
- Soil Aggregate Type Base m3 75,000.00 74,848.00 44.,226.00 41,469.39 67,500.00 65,660.63
(Surface Course)
- Bitumen m2 735,000.00 730,103.90 426,675.60 397,924.80 682,100.00 605,527.42
- Asphalt Concrete m2 727,000.00 710,484.90 423,860.58 398,989.38 632,900.00 606,796.79
(Structures)
- Steel tons 99.77 107.43 83.75 51.73 182.49 201.47
- Concrete m3 1,476.44 1,586.00 891.78 350.31 1,902.81 1,531.00
(Fuel)
- Diesel litres 846,936 580,592 601,504 687,471 991,121 1,276,255
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Machinery Capacity Price BOQ Actual BOQ Actual BOQ Actual
(Earth Work) Project A Project B Project C

- Backhoe 128 hp 100,378 4,608 15,584 2,750 4,544 3,966 15,216
- Bulldozer 165 hp 112,670 7,065 408 4,570 NA. 5,941 3,200
- Motor Grader 150 hp 110,687 9,522 18,000 6,390 8,984 12,890 16,664
- Wheel Loader 220 hp 100,378 3911 6,656 3,028 1,760 3,241 1,240
(Compaction)

- Pneumatic Tire Roller 9T 47,415 11,427 26,520 8,193 9,520 12,225 13,200
- Vibrating Roller 152 hp 61,091 8,519 18,784 5,777 8,592 9,694 18,976
- 3 Wheel Steel Roller 95T 29,712 1,454 1,896 1,208 376 3,753 3,728
(Transport & Service)

- Water Truck 16,000 T 38,991 9,772 14,904 6,810 9,944 10,863 14,832
- Dump Truck 10m’ 40,403 5,816 73,384 4,830 34,496 5,063 37,856
(Asphaltic Pavement)

- Asphaltic Mixing Plant 160 T/hrs 861,190 1,454 NA. 1,208 NA. NA. NA.
- Asphaltic Distributor 6,000 L 31,408 1,252 2,232 1,033 176 1,170 640
- Asphaltic Paver 114 hp 238,170 1,454 1,896 1,208 272 1,266 592
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Lﬂaﬂuuﬂmmwﬁﬂ 12,414.82 tCO ~¢/Lane-km. (110
udovaz 5. 0) immmﬂa Project C 1,605.56 tCO ~¢/
Lane-km. (mﬂmuiaﬂm 0.6) ualuNanauNY Project
A fimsilaesiifesas 10,285.25 tCO -¢/Lane-km.
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Extraction Manufacturing ~ Construction Total
< BOQ 2.93 233.41 34.74 271.08
j% Actual 2.77 232.12 25.89 260.79
s Diff. -52% -0.6% -25.5% -3.8%
. BOQ 2.85 207.09 39.98 249.92
4§._, Actual 4.12 206.95 51.26 262.33
g Diff. 44.6% -0.1% 28.2% 5.0%
o BOQ 6.33 214.80 40.73 261.87
jg Actual 8.51 200.00 54.96 263.47
= Diff. 34.4% -6.9% 34.9% 0.6%

NUBING: 110 Gg CO,¢/lane-km.
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