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Detailed Life Cycle Inventory Analysis of

Building Components in Steel-construction

Residential Buildings
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Abstract: An in-situ research was made to investigate the
building material consumption and source of three steel-
construction residential buildings with different volumes. Then
a comparative study was made of the life cycle energy
consumption and environmental emissions of building
structures and envelops with the BESLCI software. Results
show that the steel component, concrete and cement consume
more than 60% of the total life cycle energy; the life cycle
energy consumption of steel construction residential building
during construction stage is only 50% of that of conventional
structure. The building volumes have little impact on
inventory analysis results per building area unit. The results
are different from the former research results because of the

accuracy of inventory data, rationality of research boundary
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partition and the shortage of inventory analysis data base.
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Tab.1 Parameters of residential buildings
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Fig.1 Building component life cycle
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Tab.2 Structure materials consumption of buildings with different volumes

MEHER/t
£S5 5 ; Ny e
W B G B B+ B k3% B JE
1 158. 036 167.712 189.382 17.198 1 923.963 56.261 345.162
2 151.755 177.487 214.125 52.585 2 087.929 113.179 385.369
3 270.556 415.528 471.844 2 839.706 216.876 864.458
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Tab.3 Envelope materials consumption of buildings Tab.4 Engineering quantities of steel construction
with different volumes buildings with three kinds of volumes
s Zﬁﬁig - e E SRR L VL BT T
5 d/t m m g/t BB /m
1 1320 1372 1398 776 583 1246 1 4 809.9 4 828.2 4097.1 6 425.0 5 524
2 1165 1377 1233 685 662 1099 2 5216.1 3797.6 3254.9 6 106.4 5 544
3 2207 2378 23371298 2122 2 082 3 7 093.9 4 467.8 1963.7 11502.1 9 870

B NZ P A B (5 mm+ 9 mm+ 5 mm).
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Fig.2 Research flow of building steel member life cycle
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Tab.5 Life cycle inventory of frame and envelope of different buildings
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1 3.332 985 1301 856 1129 13.5 4.1 3.1 385 232
Zhky 2 3.699 1068 1435 952 1227 15.0 4.6 3.5 424 224
3 3.732 883 1383 974 1022 15.4 4.7 3.5 402 071
1 2.590 1468 1356 581 1533 6.5 2.6 2.2 524 548
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3 2.564 1418 1319 569 1480 6.4 2.6 2.2 510 352
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Fig.3 Detailed life cycle energy consumption of three

residential buildings
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Tab.6 Comparison of life cycle energy consumption among different researches
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