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Hydraulic Analysis of Overland Flow on Pervious Pavement
You-Cheng Chen Ping-Cheng Hsieh” Yu-I Lin

ABSTRACT This study divided the flow field into two regions, the water layer and
the permeable layer for analyzing overland flow on a road, and investigated the
influence of the flow within a permeable medium. In addition, the flow in the
permeable layer was considered as the porous media flow. The differential equation
of water depth was formulated and solved by numerical methods. The governing
equations were the simplified Navier-Stokes equation and Song’s (1993) laminar
model based on Biot’s poroelastic theory. The results indicate that water depth
decreases with steeper slope, shorter slope length, smaller rainfall intensity, larger
porosity and thickness of the pavement. The depth of water grows up nonlinearly if
each parameter is larger. A case of slope 0.02, the thickness of pavement S5cm, and
the porosity over 0.4 will not pond on the surface. The results can be applied to
pavement designs.
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Fig.2 The flow chart of solving the water depth by
Runge-Kutta Method
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Table 2 The selected parameters for different

slopes
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Table 3 The selected parameters for different
slope length
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Fig.3 The water surface lines for different slopes
of the permeable pavement
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Fig.4 The water surface lines for different road
width of the permeable pavement
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Table 4 The maximum water depth and its
location for different slope length

=2 GEfED (m) S (m)
S =0.00001 L=20m 0.847 0.008912
L=10m 03 0.006285
L=5m 0.103 0.004385
$=0.001 L =20m 16.211 0.005098
L=10m 7.439 0.003904
L=5m 3.297 0.002934
$=0.02 L =20m 20 0.003052
L=10m 10 0.001674
L=5m 4.765 0.000763
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Table 5 The selected parameters for different
rainfall intensity.
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Fig.5 The water surface lines for different rainfall
intensity
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Table 6 The maximum water depth and its

location for different rainfall intensity

=i i (m) R (m)
S =0.00001 i = 100mm/hr 0.847 0.008912
i = 50mm/hr 0.988 0.007435
i =200mm/hr 16.031 0.006424
S =0.001 i = 100mm/hr 16.211 0.005098
i = 50mm/hr 16.591 0.004053
i =200mm/hr 20 0.004970
$=0.02 i = 100mm/hr 20 0.003052
i = 50mm/hr 20 0.001674
i = 100mm/hr 0.847 0.008912
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Table 7 The selected parameters for different

porosity
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Fig.6 The water surface lines for different
porosity of the permeable pavement
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Table 8 The selected parameters for different
thickness of pavement
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Table 9 The selected parameters of the designing
example
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Fig.7 The water surface lines for different
thickness of the permeable pavement
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(a) FEDHE Fig.8 The velocity profile above and inside the
pavement
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Fig.9 The relation between velocity, water depth and discharge for S = 0.001.
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