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Abstract - Recently, interest for environmental pollution in various fields is on the increase, and the researches on the life cycle
assessment of environmental performance assessment method for calculating the environmental loads are currently most
performed. It is expected to have a significant influence on the environment, since SOC infrastructures are go through a variety
of materials, manufacturing process, however it is judged that researches and measures for environmental pollution is
insufficient. In this study, we build the data for 204 of steel bridge designed after 2000 year, and the 100 of bridge which were
selected to from obtained results were calculated the environmental loads at the planning stage based on the life cycle assessment.
In addition, standard classification systems in work type for steel bridges were established. Based on this, the basic design data
and input materials for the bridges are applied to the LCI DB, and the environmental load for required material is evaluated and
is shown as Eco-point. Environmental loads obtained from this study, it is judged that can be utilized as a basic data for the
process of the life cycle assessment in future steel bridge design.
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Table 1. Data for 100 of steel bridge
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. Number of Max. Span Lengths Widths Deck Areas .

No. Bridge Name Span Length (m) (m) (m) (m?) Completion year
1 Al 1 55 55 20.9 1149.5 2009.01

2 A2 3 50 135 20.9 2821.5 2009.01

3 A3 1 60 60 20.9 1254 2009.01

4 A4 3 60 150 209 3135 2009.01

5 A5 4 60 210 20.9 4389 2009.01

99 A99 11 50 530 20.9 11077 2004.03

100 A100 6 60 310 20.9 6479 2004.03

Table 2. Examples of classification systems for standard works based on level of 4 steps

Level 1 Level 2 Level 3 Level 4
Fabrication
Fabrication and Erection Transportation
Erection
Fabrication and Erection of Construction Bent |Fabrication and Erection of Construction Bent
Crane Erection Crane Erection
Inside Painting (Factory)
L Splice Painting (Factory)
Steel Fabrlcfa tion Painting of Bolts and Nuts (Field)
Bridge Steel OBri dge Painting PaintAng of Il?side Bolts and Splices (Field)
Outside Painting (Factory)
Outside Painting (Field)
Painting of Outside Bolts and Splices (Factory)
Painting of Outside Bolts and Splice (Field)
R.T.
Non-destructive Inspection M.T.
U.T.
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Table 3. Weighting values of environmental load for LCI DB of 34 kinds
Weighing Value
DB DB Name Unit ADP AP EP GWP OoDP POCP TETP HTP Total
Eco-Point Eco-Point Eco-Point Eco-Point Eco-Point Eco-Point Eco-Point Eco-Point Eco-Point
Portland Cement_type 1 kg | 9.636E-06 | S5.111E-07 | 1751E-09 | 4.939E-05 | 1.024E-07 | 1.536E-05 | 1.319E-07 | 1.507E-06 | 7.664E-05
Paint_Acryl type ton | 4469E-01 | 4440E-03 | 1538E-03 | 4748B-02 | 2.166E-04 | 1.0S7E-03 | 3.387E-04 | 3263E-03 | 5.052E-01
Paint_Epoxy type ton | 2206E-01 | 2021E-02 | 8326E-03 | 1.841B-01 | 1.854E-04 | 4.103E-03 | 2.034E-04 | 7.476E-03 | 4.452E-01
Paint_Urethan type ton | 4317E+01 | 9.489E-01 | 2975B-01 | 2.023E+01 | 8.585E-01 | 2.627E+00 | 1.688E+00 | 1.277E+01 | 8.259E+01
Paint_Emulsion type ton | 6.383E-02 | 5923E-04 | 1.705E-05 | 1.683E-02 | 7.233E-04 | 2.194E-03 | 6.718E-04 | 7.499E-03 | 9.236E-02
Remicon 25-240-15 m® | 1355B-02 | 6.381E-04 | 2.376E-04 | 2.235E-02 | 2.744E-04 | G.047E-03 | 2077E-04 | 3.841E-03 | 4.715E-02
EPS ke | 1.904E-04 | 4.137E-06 | 3.679E-07 | 1.020E-04 | 5.002E-07 | 4245E-05 | 1.206E-06 | 1.192E-04 | 4.603E-04
Oxygen ton | 1.604E-02 | 7.662E-04 | 4532E-04 | 2586E-02 | 8203E-08 | 2.170E-03 | 1.818E-06 | 9.472E-04 | 4.624E-02
Wire Rod ton | 1.214E-01 | 1.635E-02 | 3455E-03 | 4953E-01 | 5.117E-04 | 2.302E-03 | 1.436E-03 | 1.331E-02 | 6.541E-01
Stainless Steel kg | 2.153E-04 | 4.168E-06 | 4.540E-07 | 1.684E-04 | 8.925E-06 | 7.514E-07 | 2.448E-04 | 3317E-04 | 9.745E-04
Aluminum Strip kg | 2.387E-04 | 8.15IE-06 | 3.572E-06 | 1.019E-04 | 1.490E-06 | 1452E-05 | 3.325E-06 | 1315E-04 | 5.032E-04
Epoxy Adhesive kg | 1.007E-04 | 4.444E-06 | 1.886E-06 | 4377E-05 | 3389E-07 | 5433E-06 | 2454E-06 | 1.033E-05 | 1.694E-04
Nation | Acrylic Emulsion Adhesive kg | 8.772E-05 | 3.143E-06 | 2.073E-06 | 4456E-05 | 2.038E-07 | 3.162E-06 | 9.595E-06 | 8.582E-06 | 1.590E-04
DB [Hot Rolled Steel Coil ton | 1.162E-01 | 1.698E-03 | 4.641E-06 | 9.105B-02 | 2.564E-05 | 2.843E-02 | 3.180E-04 | 4.629E-04 | 2.382E-01
LDPE kg | 3.726E-04 | 1437E-07 | 1.089B-07 | 9.695E-05 | 2.185E-07 | 2.135E-05 | 3.351E-07 | 2.135E-06 | 4.938E-04
Electric Steel Deformed Bars kg | 1.720B-05 | 4.017E-07 | 3.125E-09 | 2280E-05 | 6227E-08 | 1997E-06 | 3.952B-07 | 1217E-06 | 4.408E-05
Electric Steel Sections kg | 2.105E-05 | 1.204E-06 | 5.130E-07 | 2236E-05 | 1.713E-07 | 1.932E-06 | 3.368E-07 | 2.604E-06 | 5.017E-05
Carbon Steel kg | 1119E-04 | 1.730E-06 | 6.784E-08 | 1219E-04 | 1318E-07 | 4.122E-06 | 1.227B-05 | 5.032E-06 | 2.572E-04
Brass Bar ke | 7.980E-05 | 6.717E-06 | 2.157E-06 | 9.400E-05 | 1401E-09 | 1.ISIE-05 | 3.663E-04 | 4.327E-05 | 6.038E-04
Steel Plates ton | 7.878E-02 | 2.542E-03 | 1.024E-03 | 4453B-02 | 3.357E-04 | 1.801E-02 | 1.940E-04 | 5.479E-03 | 1.509E-01
Light Fuel Oil kg | 2442E-04 | 1264E-07 | 2771E-08 | 3.552E-06 | 7.515E-10 | 7.027E-08 | 4.398E-10 | 1.531E-08 | 2.480E-04
Electricity kWh| 1.600E-05 | 7.573E-07 | 4.520E-07 | 2.578E-05 | 8.179E-11 | 2.164E-06 | 2.651E-12 | 7.852E-09 | 4.516E-05
Gasoline kg | 2462E-04 | 1.681E-07 | 9.354E-09 | 4331E-06 | 1.532E-09 | 1.079E-07 | 8.962E-10 | 2.778E-08 | 2.508E-04
Industrial Water Jeonbuk ton | 2.104E-05 | 2.564E-07 | 1258E-07 | 6.422E-06 | 1.947E-11 | 5.353E-07 | 4316E-10 | 2.772E-07 | 2.866E-05
Recycled Aggregate kg | 7.824E-07 | 2.943E-09 | 9.759E-11 | 7.781E-07 | 1.656E-08 | 1.763E-08 | 1.246E-08 | 2.300E-07 | 1.840E-06
Polyethylene Terephthalate Film | kg | 2.549E-04 | 7.345E-06 | 8.082E-06 | 2.141E-04 | 7.902E-06 | 5.508E-06 | 4.846E-03 | 1.190E-01 | 1.243E-01
Sand m* | 1.434E-04 9.93E-06 | S5.566E-06 | 2014E-04 | 1328E-06 | 6.748E-07 | 8.584E-07 | 4222E-05 | 4.054B-04
D“‘[‘)‘;S‘ic Plywood m* | 2.168E-02 | 3.759E-03 | 2.050E-02 | 4264E-02 | 3.616E-04 | 1.061E-03 | 1.508E-02 | 7.210E-03 | 1.123E-01
Tile ke | 1.669E-05 | 1.728E-07 | 4.249E-09 | 1837E-05 | 6475E-08 | 9.952E-08 | 1.980E-07 | 6.007E-07 | 3.620E-05
Asphalt ke | 1488E-11 | 5.776E-07 | 3.545E-07 | 1.117E-05 | 4885E-07 | 1.606E-06 | 1.881E-05 | 2.699E-06 | 3.571E-05
Foreign | Polyvinyl Chloride kg | 4315SE-08 | 5.140E-06 | 2385B-06 | 1.041E-04 | 2.026E-08 | 1.545E-05 | 9.225E-06 | 1939E-05 | 1.558E-04
Country |Sodium Silicate kg | 581SE-10 | 4701E-06 | 8.558E-06 | 8.339E-05 | 7.315E-07 | 2.632E-06 | 3.673E-04 | 8.625E-05 | 5.536E-04
DB Liquefied Petroleum Gas ke | 3.679E-11 | 3.148E-06 | 1.888E-06 | 3.561E-05 | 4.156E-06 | 9.382E-06 | 8.720E-05 | 1.585E-05 | 1.572E-04
Acetylene ke | 3.565E-10 | 9.431E-06 | 2204E-05 | 1222E-04 | 6.023E-07 | 9.039E-06 | 7.828E-04 | 1.020E-04 | 1.048E-03
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Table 4. Calculation examples of environmental load for sample bridge

Total Eco-Point Cost
DB Name Quantity Cost i Cumulative | Ranking Cumulative | Ranking Cumulative
Eco-point % % % % % %
Steel Plates 851.21 553,284,019 1.28.E+02 30.76 30.76 1 28.16 28.16 1 36.25 36.25
Electric Steel Deformed Bars 368,329.53 366,204,936 1.62.E+01 20.36 51.13 2 3.56 31.71 5 23.99 60.24
Remicon 25-240-15 2,603.63 #136,967,304| 1.23.E+02 7.62 58.74 3 26.91 58.62 2 8.97 69.21
Light Fuel Oil 61,604.70 #120,834,287| 1.53.E+01 6.72 65.46 4 3.35 61.97 6 7.92 77.13
Electric Steel Sections 80,360.71 #102,446,913| 4.03.E+00 5.70 71.16 5 0.88 62.85 8 6.71 83.84
Wire Rod 51.22 93,565,708 | 3.35.E+01 5.20 76.36 6 734 70.20 4 6.13 89.97
Plywood 127.70 46,039,105 1.43.E+01 2.56 78.92 7 3.14 73.34 7 3.02 92.98
Paint_Epoxy type 4.02 29,681,416 1.79.E+00 1.65 80.57 8 0.39 73.73 10 1.94 94.93
Oxygen 18.38 #23,586,984| 8.50.E-01 1.31 81.88 9 0.19 73.92 14 1.55 96.47
Paint_Urdthan type 1.33 #13,025,832| 1.10.E+02 0.72 82.61 10 24.13 98.05 3 0.85 97.33
Liquefied Petroleum Gas 8,490.55 #12,116,014| 1.34.E+00 0.67 83.28 11 0.29 98.35 12 0.79 98.12
Paint_Acryl type 2.51 #10,987,930| 1.27.E+00 0.61 83.89 12 0.28 98.62 13 0.72 98.84
Carbon Steel 5,953.49 #3,567,378| 1.53.E+00 0.20 84.09 13 0.34 98.96 11 0.23 99.07
Portland Cement_type 1 43,530.97 3,068,933 3.34.E+00 0.17 84.26 14 0.73 99.69 9 0.20 99.27
Hot Rolled Steel Coil 2.67 2,910,617 6.36.E-01 0.16 84.42 15 0.14 99.83 15 0.19 99.46
Stainless Steel 96.80 2,579,795 9.43.E-02 0.14 84.56 16 0.02 99.85 19 0.17 99.63
Sodium Silicate 490.45 #1,332,343| 2.71.E-01 0.07 84.64 17 0.06 99.91 16 0.09 99.72
EPS 231.43 1,155,009 1.07.E-01 0.06 84.70 18 0.02 99.93 18 0.08 99.80
Gasoline 636.33 #1,058,851| 1.60.E-01 0.06 84.76 19 0.03 99.97 17 0.07 99.87
Asphalt 1,780.00 979,000 6.36.E-02 0.05 84.82 20 0.01 99.98 20 0.06 99.93
Acetylene 56.65 ¥566,518| 5.94.E-02 0.03 84.85 21 0.01 100.00 21 0.04 99.97
PVC 0.00 ¥346,500| 0.00.E+00 0.02 84.87 22 0.00 100.00 25 0.02 99.99
Brass Bar 24.24 113,928 1.46.E-02 0.01 84.87 23 0.00 100.00 22 0.01 100.00
Sand 5.80 W42,416| 2.35.E-03 0.00 84.88 24 0.00 100.00 23 0.00 100.00
Epoxy Adhesive 3.10 4,649 5.25.E-04 0.00 84.88 25 0.00 100.00 24 0.00 100.00
Aluminum  Strip 0.00 #0| 0.00.E+00 0.00 84.88 26 0.00 100.00 26 0.00 100.00
Paint Emulsion type 0.00 ¥0| 0.00.E+00 0.00 84.88 27 0.00 100.00 27 0.00 100.00
Electricity 0.00 ¥0| 0.00.E+00 0.00 84.88 28 0.00 100.00 28 0.00 100.00
Tile 0.00 ¥0| 0.00.E+00 0.00 84.88 29 0.00 100.00 29 0.00 100.00
Acrylic Emulsion Adhesive 0.00 0| 0.00.E+00 0.00 84.88 30 0.00 100.00 30 0.00 100.00
LDPE 0.00 0| 0.00.E+00 0.00 84.88 31 0.00 100.00 31 0.00 100.00
Lndustrial Water 0.00 0| 0.00.E+00 0.00 84.88 32 0.00 100.00 32 0.00 100.00
Recycled Aggreate 0.00 #0| 0.00.E+00 0.00 84.88 33 0.00 100.00 33 0.00 100.00
PET Film 0.00 #0| 0.00.E+00 0.00 84.88 34 0.00 100.00 34 0.00 100.00
Total #1,526,466,385| 4.56.E+02 84.88 - - 100.00 - - 100.00 -
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Table 5. Average of cost ratio for each item of 100 steel
bridge based on LCI DB of 34 kinds

Materials Average (%)
Total
associated 87.33
with DB
Steel Plates 36.52
Electric Steel Deformed Bars 14.26
Remicon 25-240-15 9.75
Electric Steel Sections 8.83
Light Fuel Oil 5.44
Wire Rod 3.87
Plywood 1.93
Paint Acryl type 1.25
Paint_ Epoxy type 1.21
Oxygen 0.80
Paint Urethan type 0.62
Portland Cement_ type 1 0.61
Stainless Steel 0.53
Liquefied Petroleum Gas 0.30
Aluminum Strip 0.29
Carbon Steel 0.16
Sand 0.16
Hot Rolled Steel Coil 0.16
PVC 0.13
LDPE 0.09
Asphalt 0.08
Gasoline 0.08
EPS 0.07
PET Film 0.07
Sodium Silicate 0.06
Acetylene 0.04
Brass Bar 0.02
Epoxy Adhesive 0.00
Electricity 0.00
Industrial Water 0.00
Paint Emulsion type 0.00
Tile 0.00
Acrylic Emulsion Adhesive 0.00
Recycled Aggregate 0.00
Etc 12.67
Total 100.00
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