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o8 §Zo] doju Ao vehEth Z¢ 39 ¥ FEWFS AUl Aaelol fARE Feg vehyt

Abstract When the impervious area of a pavement increases, rainwater cannot penetrate and discharge.
Hence, permeable pavements emerged as a solution to this problem, but their hydrological data is not
available at present. Hence, this study evaluates the hydrological performance of the geocell
composite-reinforced permeable pavement. This technology of the permeable pavement is patented and
improves the structural capability of the permeable pavement. For analysis, this study considered a
geocell permeable pavement (GPP) and an impervious pavement to study their hydrological performance.
The GPP consists of a surface layer of thickness 5 cm, a geocell composite layer of thickness 10 cm,
and an aggregate layer of thickness 70 cm. The hydrological performance of GPP obtained through the
rainfall simulation test is as follows. First, the GPP showed a high reduction effect of 25% of peak flow
at a heavy rainfall intensity of 105 mm/hr. On the other hand, there was little difference in the peak
flow at other rainfall intensities. Second, the GPP delays the time to reach the peak flow. For example,
the impervious pavement takes about 10 minutes to reach the peak flow, but the GPP needs 25, 35, and
48 minutes, respectively, at different rainfall intensities. Third, the general impervious pavement stopped
the runoff as soon as the rain had stopped, whereas the GPP continued to seep out even after the rain
had stopped. Finally, the runoff pattern after the rain had stopped was similar between the two
pavement types regardless of the rainfall intensity.
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Fig. 1. Reinforcement composite using
geocell(Lee[14])
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Fig. 2. Geocells reinforced with rebar
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Fig. 4. Geocells filled with cement and
aggregates
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Fig. 6. Simulator of artificial rainfalls for
porous pavement
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Table 1. Disaster prevention performance target
rainfall(Busan Metropolitan)

30 years Disaster
Rainfall Frequency Prevention Conversion
D amt.a Probability | Performance Rainfall
uration Rainfall Target Rainfall (mm/hr)
(mm) (mm)
1hr 98.7 105 105.00
2hr 136.4 145 72.50
3hr 162.7 175 58.33
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Fig. 7. Outflow hydrograph for target rainfall of
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Fig. 9 Outflow hydrograph for target rainfall of
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Table 2. Volume and occurrence time of outflow
and equilibrium outflow for impervious

pavement
I}aﬁl Surface Flow Equilibrium Drain
¢ a ) Flow Time Equi. Time (mm)
mm, (%) (min) (L/min) (min)
105 92.46 3 41.17 11 97.1
145 94.94 2 28.65 10 137.7
175 98.06 2 23.81 10 171.6

Table 3. Volume and occurrence time of outflow
and equilibrium outflow for pervious

pavement

Rain Drainage Flow Equilibrium

Drain
fall Drain Time Equ. Time (mm)
(mm) %) (min) | @/min) | (min)
105 82.74 4 30.78 20 86.9
145 98.33 4 29.51 36 142.6
175 99.00 7 24.50 48 173.2
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