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Abstract An urban drainage system is infrastructure to prevent urban inundation. Conventional drainage
systems discharge surface runoff along road edges. This surface discharge method is the cause of various
urban water circulation problems. An infiltration type rainwater drainage system (I.LR.D.) was proposed
to solve these problems. Despite the many studies on the flood reduction effect of I.R.D, economic and
environmental evaluations have been unsuitable. In this study, the economic and environmental
performance of the .R.D system, O-shaped, and U-shaped channels were evaluated quantitatively. The
greenhouse gas emissions of the three systems were calculated using the life cycle assessment (LCA)
methodology. The environmental impacts and economic feasibility were estimated by conducting life
cycle impact assessment (LCIA) and life cycle cost analysis (LCCA), respectively. The LR.D. produced a
significant reduction of greenhouse gas emissions with the least negative impacts on resource
consumption, global warming, and ozone layer depletion. The LCCA confirmed the economic superiority
of the L.R.D. by showing the cost savings across the acquisition, use, and disposal phases. The
effectiveness of the LR.D. for sustainable urban development and climate change adaptation was
confirmed.

Keywords : Infiltration Type Rainwater Drainage System, Sustainable Urban Drainage System, Urban
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Fig. 1. Comparison of L.R.D. system prototype
model [10].
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Fig. 2. Comparison of urban drainage system
(a) O-shape (b) U-shape

Fig. 3. Drainage principle of L.R.D.

(a) normal (b) infiltration
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Table 1. Boundary of each drainage system for LCA

Property O-Shape U-Shape L.R.D.
Size 300%200x% 300x200 1000 %300 %
2,000mm % 2,000mm H400xt150
Total 17,951 14,154.6 3,239.7
material kg/set kg/set kg/set
10000
0 0O-Shape
B 000 | OU_Shape
Eﬂ 1 [nfiltration-type
‘E 6000 - 5,710
S
a
g 4000
b 2,400
Q 2000 -
© 686
0 | | 8 84 89 47
Construction Maintanance Disposal

Fig. 4. Result of LCA
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Table 2. Result of green house gas emission

O-Shape U-Shape LR.D.
Construction 3.90x10° | 5.71x10° | 6.86x10°
Maintenance - 2.4x10° 8.00x10
Disposal 8.4x10 8.9x10 4.65x10
2.4 HiPE FEE7L (LCIA)

LCIAE LCI(Life Cycle Impact)®] ZAzHA, &4
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Table 3. Result of characteristic analysis

Category O-Shape U-Shape LR.D.
Resource 1.45%10 1.42x10 | 3.38x100
ccnsumptlon
Global 3.91x103 | 8.12x103 | 7.70x102
warming
Ozone- 2.97%x10-4 | 3.26x10-4 | 4.45x10-5
layer effect
2.5 M1PY HIEHIKLCCA)
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Table 4. Result of LCCA (Unit: 1,000won)

Phase O-Shape U-Shape LR.D.
Acquisition 9,973 10,426 6,233
Use 4,313 4,509 2,696
Disposal 329 335 237
Total 14,615 15,270 9,166
Fig. 62 Y429t UPET tiy| LR.D.9] A
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Table 5. Result of quantitative evaluation

Category O*?n}/;)ape U*?n}/l)ape I?%])D
Construction -13.64 -66.38 80.01
Maintenance 0 -190.32 90.32

Disposal -14.81 -21.64 36.45

Resource consumption -35.60 -32.79 68.39

Global warming 8.36 -90.31 81.95

Ozone-layer effect -33.48 -46.52 80.00
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