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Abstract To overcome the limitations of existing rainwater drainage systems, we compared and analyzed
a newly developed eco-friendly channel-type rainwater drainage system. We also developed an
integrated evaluation index to quantify the improvement of the new system. The concept of Life Cycle
Assessment (LCA) was applied to calculate and compare the costs of each process and to develop the
integrated evaluation index, which considers the carbon emissions by each process. As a result, the cost
was reduced by 53% overall compared to an O-type system and by 63% compared to a U-type system.
In addition, when applying the integrated evaluation index, the new system was evaluated to be over 80%
in the four processes compared to the existing systems. When applying the evaluation index to sites in

Anyang and Incheon, the new system was improved by 35-100% compared to existing systems.
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Fig. 1. Photos of rainwater drainage system
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Table 1. Comparisons of drainage systems (pros and cons)

contents Channel type U-shape type O-shape type
- Integrated water collecting and drainage system
- Collecting infiltrated water for water recycling by
g reducing evaporation water - lower cost than O-shape i
benefit 0 8 D L D - good shape and drainage
- 15 % better than existing system - most constructed system
- simple process and lower cost
- easy maintenance
- highest cost
- difficult for maintain & i
. . . . - multi-stage
weakness |- weak for instantaneous drainage capacity - poor water drainage N s
. i - poor drainage of infiltrated water
- poor curvilinear construction K
- poor maintenance
details Dual system (collecting and drainage) Surface runoff drainage system

Fig. 2. Schematic designs of rainwater drainage
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(c) channel-type
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Fig. 3. Cost comparison for each system and phase
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Table 2. Estimation of CO; emission of rainwater
drainage systems

Carbon emission (kg-CO2/set)
phases
Channel type U-shape O-shape
construction 876.48 1300.77 2121.48
materials 1272.66 21081.97 21639.74
maintenance 646.76 3733.47 3733.47
disassemble 17.63 61.31 69.74
disposal 11.21 67.65 80.46

Table 3. Score comparison of CO; emission of
rainwater drainage systems

Carbon emission score (100)
phases
Channel type U-shape O-shape

construction 70.78 56.64 29.28

materials 95.76 29.73 27.87
maintenance 83.83 6.66 6.66
disassemble 82.37 38.69 30.26

disposal 88.79 32.35 19.54
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Table 4. Estimation of CO; emission of rainwater
drainage systems in application site A

CO; emission (kg-COy/set)
phases

original modified
construction 46,606.59 32,668.28
materials 755.367 388,498.6
maintenance 133,770.2 73,393.45
disassemble 2,196.74 1,281.646
disposal 2,423.9 1,324.33

Table 5. Estimation of CO; emission of rainwater
drainage systems in application site B

CO; emission (kg-COy/set)
phases

original modified
construction 231,810.2 175,847.6
materials 3,757,018 255,333.8
maintenance 665,341.7 129,759.5
disassemble 10,926.06 3,537.107
disposal 12,055.91 2,249.062

Table 6. Score comparison of rainwater drainage
systems in application sites A and B

. comparisons
site original modified variation
site A 54.4 73.8 +19.4
site B 423 84.6 +42.3
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