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Hydraulic analysis of overland flow

Ding-you Wang"'"*  Ping-Cheng Hsieh'”
ABSTRACT

Because of the urban development, surface roughness and permeability decrease. This
phenomenon leads to the decrease in time of concentration and the increase in surface runoff, and
also make the frequency and scale of floods in downstream areas increase. For this reason, the
prediction of change of the overland flow due to rainfall has become an important issue. In this study,
the diffusion wave model is used to carry out the hydraulic analysis on a mild slope. The generalized
integral transformation technique is employed in the model. The results are compared with previous
research, and acceptable. In this study, the overland flow under different rainfall intensities is
simulated with consideration of the effect of infiltration. Considering natural soil and pervious
pavement makes the results more realistic. It is hoped to achieve the purpose of disaster prevention
and control.

(Key words: diffusion wave, rainfall, slope, overland flow, Generalized Integral Transformation
Technique, infiltration)
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Fig. 2 schematic diagram of study
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Table 1 permeable pavement parameters (Yeh
and Lin, 2006)

ST PEYIRER 4 RHE

FEKEE 0.1-0.4 0.25
R 0.3-0.4 0.35
7K 0.2-0.4 0.3

F 2 13 828 (Hsuetal., 2002)
Table 2 Infiltration parameters for different
soils (Hsu et al., 2002)

fo f, a ts
(cm/ (cm/ (hr)
hr) hr)
i+ 00924 00512 00139 410
136 1.01 0.115 64
b+ 19.5 15.6 412 1.8

S K R T (013)H - 108 S5alE
MEGEUE R 3 FivR:
% 3 SEMMBHEOKLIREFTT,2013)
Table 3 Manning roughness coefficient (Soil
and Water Conservation Handbook, 2013)

EANYE n {E#iE EH(E
HIEH
EEEPTE 0.016-0.022 0.020
Wb - FhiE+
B - 0.020
HEETE
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Table 4 Parameters for verification

ST HiE Bz
FERR &N L 182.88 m
PEBUR R K C 0.11 m/s
B ARk, 0.93 m?/s
FEEPRIBERIE 1 50.8 mm/hr
P2 PRIERS t,. 30 min
JES PR 3% [ S 0.0016
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Table 5 Parameters for simulation

ST HiE FAiL
P PRI L 100 m
PEAUR Rz i C 0.08 m/s
PR Hk 0.35 m%/s
FEEFR5RAE r 50 mm/hr
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