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Abstract As the impervious area in urban regions increases, urban flooding also increases because of
rainwater discharges at once and the repeated dryness of urban rivers. Permeable pavements (PP) are
recommended to solve this impervious problem, but they are not widely used due to concerns about
their bearing capacity (BC). Therefore, this study was conducted to confirm the effect of inclusion of
a geocell composite (GC) into the pavements. For this purpose, a general porous pavement (GPP) and
a reinforced PP (RPP) were constructed. For the GPP, 5 cm of the porous surface, 30 cm of the base,
and 50 cm of the subbase were constructed. In RPP, 10cm of the base is replaced by GC of 10 cm, and
the others features are kept the same as GPP. BC in the dry and wet states was measured by the Plate
Loading Test twice on each sample. It was confirmed that both GPP and RPP had lower BC in the wet
state (WS) than in the dry state (DS). Moreover, we found that the BC of RPP in WS was not smaller than
the BC of GPP in DS. It means that when GC is used, even if rainwater penetrates the RPP, it can possess
the same BC as a GPP in DS.
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Fig. 1. Reinforcement composite using geocell
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Fig. 2. Geocells reinforced with rebar

Fig. 3. Geocells filled with cement
and aggregates
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Table 1. Result of Plate Loading Test

General Reinforced
4.13 2.97
4.38 2.90
5.48 4.03

4.86 3.65

Dry
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Table 2. Summary of Fit for Plate Loading Test

Class  Sum. General Reinforced Total
Obs. 2 2 4
Sum 8.51 5.87 14.38
Dry
Mean 4.255 2.935 3.595
Var 0.03125 0.00245 0.592033
Obs. 2 2 4
Sum 10.34 7.68 18.02
Wet
Mean 5.17 3.84 4.505
Var 0.1922 0.0722 0.677767
Obs. 4 4
Sum 18.85 13.55
Total
Mean 4.7125 3.3875
Var 0.353558 0.297892
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Table 3. ANOVA: Two Way ANOVA for Settlements in Plate Loading Tests

Source Sum of Square DF Mean Square F Ratio P-Value F Rejection
Factor A(row) 3.51125 1 3.51125 47.11506 0.002359 7.708647
Factor B(col.) 1.6562 1 1.6562 22.22341 0.009211 7.708647

Interaction 5E-05 1 5E-05 0.000671 0.980576 7.708647

Error 0.2981 4 0.074525

Total 5.4656 7
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