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Effect of permeable area change of Geocell composite on
permeability performance of porous asphalt pavement
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Abstract A geocell composite (GC) is designed to reinforce a permeable pavement (PP) which alleviates
the urban flood damage. We performed a hydraulic experiment to evaluate the runoff by the permeable
area ratio (PAR) of the GC. The larger the PAR is better, but an increase in PAR can lead to bearing
capacity loss. A geocell was installed on a base aggregate (BA) using an artificial waterway. The open
spaces were filled with concrete such that an area of 50%, 33%, and 25% becomes permeable. The rest
of the cells contains BA. Rain with an intensity of 105mm/hr, 145mm/2hr, and 175mm/3hr was sprayed
with artificial rainfall facility, and the runoff characteristics were monitored. The first conclusion from
the study results is that it was not easy to distinguish the runoff characteristics by PAR only with graphs
or tables of the test results. Second, from the result of the analysis of variance, it appeared that the
rainfall intensity had a significant effect on the runoff. But, at the same time, the PAR had no significant
effect on the runoff. Third, from the above results, if GC uses the space with BA, it is evaluated that
it does not affect the runoff even if the PAR is reduced to 25% to increase the bearing capacity. We knew
a priori that the permeability coefficient of the filler is the most critical factor affecting the runoff
characteristics in PP.
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Fig. 1. Geocell Composite with 50% of Porous Area

Fig. 2. Geocell Composite with 33% of Porous Area

Fig. 3. Geocell Composite with 25% of Porous
Area
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Fig. 4. Rainfall Simulation Test Equipments
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Fig. 5. Outflow Test Set with Porous Area —
33%

Fig. 6. Adjusting of Height of the End of
Artificial Channel
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Fig. 7. Replacing the Nozzle to Change the
Rainfall Intensity

H2 HoFH Fig. 62 94k 242 9 =55 1

684

of
2
ox,
;
1

N
N,
)

ﬂlj%om
N St
5 Rl

o]
ﬁ%gi
A

oft

12 rlo

o)
o
Olﬂ ojol

2

-

ol
i)
N
40 9

of 48 FrFe| mH=
§&717F 309 ¥l 3o
AU 2 SH = 35
283t S AeFoltt.
o & o] E9E Sm 712 A A
71&2 AABEL k. 2 AtollA 283 Bl
o WAV s=E B2 U= Table 13 &t

, 2% 50l ot AsiE
xel
],

i)
0%
N2
18 ox

fo

U orE
I'N

a
Eo)
N

oN ol o,
0.
_1

N
o]
5
fd
S,
_?15
i
mslg
o[N
[11](e}

sk
o[N
it
fljo
>

N

3

i
%

<)

}_

A

18
1o

Table 1. Disaster Prevention Performance Target
Rainfall(Busan Metropolitan)

30 years Disaster
. Frequency Prevention Conversion
gjrl;tflilt Probability Performance Rainfall
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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Table 2. Outflow Characteristics by Porous Area -

AYFIE B2 3 A

105mm/hr
Porous Area
100% 50% 33% 25%
Total Fow
) 90.30 88.30 91.01 89.41
Flow O'ccurrA 10 10 3 1
(min)

Bqui Fow 750 | 803 | 809 | 7.87
(L/min) ’ : ’ :
Equi. C')ccurrA 2 21 20 19

(min)

685

Table 3. Outflow Characteristics by Porous Area -

145mm/hr
Porous Area
100% 50% 33% 25%
TO“Z({/D)FOW 8541 | 8910 | 8720 | 88.39
Flow O.ccurrA 16 1s 13 15
(min)
Equi Fow
(L/min) 5.41 5.58 5.51 5.90
Equi. O.ccurn 45 45 45 37
(min)

Table 4. Outflow Characteristics by Porous Area -

175mm/hr
Porous Area
100% 50% 33% 25%
Towl Fow | g1 55 | 9497 | o587 | 9242
(%)
Flow Qccurr. 19 18 14 7
(min)
Equi Fow
(L/min) 4.68 4.77 4.68 4.64
Equi. Occurr.
(tnin) 48 47 47 46
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Table 5. Equilibrium Flow by Porous Area and
Rainfall Intensity

Porous Area
100% 50% 33% 25%
105mm/1hr 7.50 8.03 8.09 7.87
145mm/2hr 5.41 5.58 5.51 5.90
175mm/3hr 4.68 4.77 4.68 4.64
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Table 6. ANOVA: Two Way ANOVA for Equilibrium Flow by Porous Area and Rainfall Intensity

Source Sum of Square DF Mean Square F Ratio P-Value F Rejection
Factor A(row) 21.46695 2 10.73348 314.8929 8.4E-07 5.143253
Factor B(col.) 0.150033 3 0.050011 1.467199 0.314805 4.757063
Error 0.204517 6 0.034086
Total 21.8215 11
B. ?21% current understanding and future prospects, Journal
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