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Design of Road Surface Drainage Facilities Based on Varied Flow Analysis
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Ku, Hye Jin / Kim, Jin Soo / Park, Hyung Seop / Jun, Kyung Soo

Abstract

The design methods of the road surface drainage facilities were compared for the improvement of
design method. We have developed four computational design models classified by the methods to
determine the duration of design rainfall and to analyze the flow of a linear drainage channel. The
critical duration was determined by assuming the critical duration to be 10 minutes or by finding the
duration of design storm being similar to the travel time of flow by trial and error. The flow of a
linear drainage channel was analyzed as the uniform flow or the varied flow. The design models were
applied to the artificial road surface drainage facilities with various channel slopes and road shoulder
slopes. If the rainfall intensity of the 10 minutes duration was applied, the outlet spacing obtained
from the design based on the varied flow analysis was larger than the uniform flow analysis only
when the channel slope and the road shoulder slope was small. On the other hands, if the duration of
design rainfall was determined by calculating the travel time, the varied flow analysis brought about
larger outlet spacing than the uniform analysis for all conditions. However, the model of the critical
duration concept and the varied flow analysis resulted in smaller outlet spacing than the current
design method employing the rainfall of 10 minutes duration and the uniform flow analysis.

keywords : road surface drainage, linear drainage channel, varied flow, ciritical duration, outlet spacing
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Table 1. Design Models of Road Surface Drainage Facilities

Design model Flow analysis Duration of design rainfall
Model I Uniform flow 10 minutes
Model 1T Uniform flow Variables
Model III Varied flow 10 minutes
Model IV Varied flow Variables
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Fig. 1. A conventional Drainage System
(Modified from Nagvi, 2003)
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Table 2. Road Property for Model Application

classification value
longitudinal slope (channel slope, %) 0.0~85
runoff coefficient 0.9
road 10
width (m) road shoulder 1
gutter 1
road 2
cross slope (%) road shoulder 1~6
gutter 10
¢ TAE~SP] R AL AAA SRR (AAIEY, 2005), o AR LEST SRR AX 114 Aol 48w
w2 3 Lg37e 54
Table 3. Rainfall Intensity Equation (return period : 10 yrs)
type Japaneses (/= 2
Vi+b
coefficient a 310.773
coefficient b -0.596

Table 4. Available Width and Depth According to Each Cross Slope

road shoulder cross slope (%) Available width (m) Available depth (m)
1 15 0.105
2 15 0.110
3 15 0.115
4 1.5 0.120
5 1.5 0.125
6 1.5 0.130
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Road shoulder slope (S = 1.0 %)
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Road shoulder slope (S = 6.0 %)
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