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Estimation of Total Material Requirement in Expressway Construction using
Material Flow Analysis which is based on the Life Cycle Assessment
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Abstract : During expressway construction it has been input a lot of material, but it does not manage to estimate quantitatively.
In this study, the total material requirement for construction of expressway, which separated direct material requirement and indirect
material requirement each section was quantified by combining life cycle assessment (LCA) and material flow analysis (MFA). In
the direct material requirement, sand 2.27E + 04 ton/km, limestone 1.02E + 04 ton/km and gravel 4.47E + 03 ton/km were required,
in the indirect material requirement, gravel 2.75E + 04 ton/km, iron 9.80E + 03 ton/km and coal 9.74E + 03 ton/km were required.
Material such as sand, limestone which has high direct material requirement is require of excess input prevention from construction
site, and material such as iron, rare metals(chrome, nickel) and coal which has high indirect material requirement is require addi-

tional studies of resource management.
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Table 1. Summary of ulsan-pohang expressway construction

Section Details
Location From Ulsan to Pohang
Total length 5,23 km, Width 11,7 m
Scale Paving road 1,49 km

Bridge 0.24 km
Tunnel 3,50 km
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Fig. 1. System boundaries about expressway.
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Table 2. The result of direct material requirement

Construction  Quantities Materidls Ratio  Quantities
materials (ton) (%) (ton)
MgO (magnesite)  5.00 543
Bulk cement 108,70 SOs 3.50 3.80
Limestone 91.50 99.45
Total 100,00 108.70
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Fig. 3. Total material requirement of paving road section,
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Fig. 4. Work rate about bridge section.
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Table 4. Direct material requirement and indirect material require-
ment ratio about bridge section

Weight (ton) Ratio (%)
Material Direct Indirect Direct Indirect
material material material material
requirement requirement requirement requirement

Sand 428E+04  371E-02 100.0 0.0
Limestone  236E+04  123E+04 65.8 342
Iron 7.06E+03 2 .65E+04 210 79.0
Gravel 479E+03  532E+04 8.3 97
Magnesite 129E+03  3.67E+02 779 221
SOs 9.04E+02  8.99E-08 100.0 00
Carbon 527E+02  1.04E-02 100.0 0.0
Chromium  284E+02  3.93E+02 420 58.0
Nickel 221E+02  1.12E+083 16.5% 835
Molybdenum 4 74E+01  9.63E-01 98.0 20
Manganese  3,19E+01 1.14E+00 96.6 34
Silicon 159E+01  0,00E+00 100.0 00
Titanium 6.32E+00  0.00E+00 100.0 00

66.8% f66.5% \668%~_100%
/

Drainage and
Earth work Retaining wall
work

Subsidiary

work
work

N\
Pavement and .
Tunneling

Fig. 6. Work rate about tunnel section,
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Fig. 8. Section rate about expressway.
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Table 6. Direct material requirement and indirect material require-
ment ratio about expressway

Weight (ton) Ratio (%)
Material Direct Indirect Direct Indirect
material material material material
requirement requirement requirement requirement

Sand 223E+04  131E-02 100.0 0.0
Limestone  1.02E+04  6.09E+03 62.6 374
Gravel 447E+03  2.75E+04 140 86.0
Iron 103E+03  9.80E+03 95 90.5
Magnesite ~ 556E+02  1.34E+02 80.6 194
SOs 3.89E+02 2 42E-07 100.0 00
Carbon 518E+02  520E-03 100.0 0.0
Chromium  351E+01 4 97E+01 414 58.6
Nickel 272E+01  1.95E+02 122 878
PVC 107E+01  0.00E+00 100.0 00
Molybdenum  576E+00  3.55E-01 942 58
Manganese 4 25E+00 4 18E-01 91.0 90
Silicon 207E+00  0.00E+00 100.0 00
Titanium 7.66E-01  0.00E+00 100.0 00
HDPE 3.12E-01  0.00E+00 100.0 00
Copper 571E-02  2.34E+00 24 976
Niobium 290E-02  0.00E+00 100.0 00
Vanadium 105E-02  0.00E+00 100.0 00
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