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Abstract

In this study, the hydrological properties of permeable pavement were analyzed by the experiment and the numerical
simulation. The numerical model used was a modified SWMM especialy for considering the hydrological response of
permeable pavement. The parameters of modified SWMM were revised by the experimental results, and then the practicability
was evaluated through the comparison of the experimental and numerical simulation results. In the experiments, three different
rainfall intensities such as 65 mm/hr, 90 mm/hr, 95 mm/hr were supplied for 4 hrs, and the hydraulic properties including
surface outflow, subsurface outflow, ground water level, soil water contents were measured for 10 hrs. The results showed
rainfall intensity effected directly on surface outflow volume and subsurface outflow volume was more effected by ground
water level than rainfall intensity. The ground water level and the soil water contents were under estimated as compared with
the experimental data except the portion of occurring direct runoff. The surface and subsurface outflow discharge were
simulated very well in comparison with the experimental data. Consequently, the modified SWMM could be used very
effectively to evaluate the hydrologica property of permeable pavement.
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Fig. 1. Conceptual schematization of experiment system.
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Table 2. Groundwater parameters in SWMM (H2~H4)

Table 1. Input Data in RUNOFF Block (Huber and Dickinson,

1988)
Data groups Description
Runoff Call the runoff block
Al Title - two line
B1-B4 General control data
Cl1-C5 Snow input data
D1 Rainfall control line
E1-E3 Choice of rainfall data
F1 Evaporation data
Gl Channel/Pipe data
G2 Weir/Oripis data
H1 Subcatchment data
H2 - H4 Groundwater portion of the subcatchment
11-13 Subcatchment snow input data
J-4 General quality control
K1 Urban erosion data
L1 Subcatchment quality data
M1-M3 Control output data
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Division Data Groups | Variables Description
BELEV Elevation of bottom of water table aguifer
) GRELEV Elevation of ground surface
Physical - —
H2 STG Elevation of initial water table stage

parameters -
BC Elevation of channel bottom
W Elevation of water in channel
Al Groundwater flow coefficient
B1 Groundwater flow exponent
A2 Coefficient for channel water influence
B2 Exponent for channel water influence

Groundwater H3 A3 Coefficient for the cross product between groundwater flow and channel water
Simulation POR Porosity

Hverological WP Wilting point

ydrologic FC Field capacity

parameters - —

HKSAT Saturated hydraulic conductivity
TH1 Initial upper zone moisture
HCO Hydraulic conductivity vs. moisture content curve - fitting parameter
PCO Average slope of tension vs. soil - fitting parameter
H4 CET Maximum evapotranspiration rate assigned to the upper zone

DP Coefficient for unquantified losses
DET Maximum depth over lower zone
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Table 3. Parameters for sendtive anaysis

Division Data groups | Variables Description
Al Groundwater flow coefficient
. H3 FC Field capacity
Groundwater | Hydrological — -
. ) TH1 Initial upper zone moisture
Simulation parameters - — - —
Ha HCO Hydraulic conductivity vs. moisture content curve - fitting parameter
PCO Average slope of tension vs. soil - fitting parameter
80
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40
g 20
5
R » » » o »
o -1po -80 -80 40 20 ¢ 20 40 60 80 190
L™
5 20
o
-40
d—— HCO-Maximum Surface outflow
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Fig. 5. Sensitive andysis for peak runoff (H4 group).
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Fig. 6. Sendtive andysis for total runoff (H4 group).
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Table 4. Input data for permeable pavement (H6)

Division Data groups Variables Description
PERAREA |Percentage of pervious area for the specific subcatchment that is permeable pavement, (%)
PWSTORE |Depression storage for permeable pavement, in(mm)

Physical
para);neters H6 PRESIS Permeable pavement area Manning's roughness
PSUCT Average capillary suction, in(mm) of water for the upper layer of the permeable pavement
installation
Saturated hydraulic conductivity of soil, in/hr(mm/hr) for the upper layer of the permeable
PHYDCON ) .
pavement installation
. Initial moisture deficit for soil, volume ar/volume voids(fraction) for the upper layer of the
Hydrological H6 PSMDMAX permeable pavement installation
parameters

DEGRAD |Degradation coefficient, time-1
Average length of time between mechanical regeneration of permeable pavement infiltration
properties(days)

PREGEN

Table 5. Input data for SWMM RUNOFF block groundwater parameters (permesble pavement simulated)

CASE 1 CASE 2 CASE 3
BELEV Elevation of bottom of water table aquifer 0.2 0.2 0.2
GRELEV | Elevation of ground surface 2 2 2
STG Elevation of initial water table stage 04 04 0.4
BC Elevation of channel bottom 0.9 04 04
TW Elevation of water in channel 0.9 04 04
Al Groundwater flow coefficient 10.5 135 13
B1 Groundwater flow exponent 2 2
A2 Coefficient for channel water influence 0 0 0
B2 Exponent for channel water influence 0 0
A3 Coefficient for the cross product between groundwater flow and channel water 5 7 6.5
POR Porosity 0.31 0.31 0.31
WP Wilting point 0.15 0.15 0.15
FC Field capacity 0.19 0.19 0.19
HKSAT Saturated hydraulic conductivity 60 60 60
TH1 Initial upper zone moisture 0.20 0.21 0.21
HCO Hydraulic conductivity vs. moisture content curve - fitting parameter 15 15 15
PCO Average slope of tension vs. soil - fitting parameter 15 15 15
CET Maximum evapotranspiration rate assigned to the upper zone 0.35 0.35 0.35
DP Coefficient for unquantified losses 0 0 0
DET Maximum depth over lower zone 0 0 0
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