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Abstract

In general, XP-SWMM regards manholes as nodes, so it can not consider local head loss in surcharged manhole
depending on shape and size of the manhole. That might be a reason why XP-SWMM underestimates inundated-
area compared with reality. Therefore, it is necessary to study how we put the local head loss in surcharged
manhole in order to simulate storm drain system with XP-SWMM. In this study, average head loss coefficients
at circular and square manhole were estimated as 0.61 and 0.68 respectively through hydraulic experiments with
various discharges. The estimated average head loss coefficients were put into XP-SWMM as inflow and outflow
energy loss of nodes to simulate inundation area of Gunja basin. Simulated results show that not only overflow
discharge amount but inundated-area increased considering the head loss coefficients. Also, inundation area with
considering head loss coefficients was matched as much as 58% on real inundation area. That was more than
simulated results without considering head loss coefficients as much as 18 %. Considering energy loss in
surcharged manholes increases an accuracy of simulation. Therefore, the averaged head loss coefficients of this
study could be used to simulate storm drain system. It was expected that the study results will be utilized as
basic data for establishing the identification of the inundation risk area.
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Fig. 1. Head Loss at Manhole (Kim et al., 2008)
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Fig. 4. Relationship between Head Loss (Ah) and Velocity Head (V4/2g)
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Fig. 6. Drainage System of Gunja Basin
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Fig. 7. Hyetograph at Seoul AWS (2010. 6. 12)
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Fig. 8. Comparison of Observed Discharge and Simulated Discharge

Table 2. Correction Results of Major Parameters

Parameters Variable identifier Initial value Correction Correction
value Range
x1 Manning roughness of impervious area 0.013 0.015 0.01370.035
X2 Depression storage of impervious area(mm) 35 50 13780
x3 Ultimate infiltration rate(Horton's)(mm/hr) 5 10 3.8711.4
x4 Infiltration decay rate(Horton’s)(1/sec) 0.0005 0.0005 0.0005
x5 Sub-catchment width(m) 25.0~1184.24 25.0~1207.24 5%
X6 Percent impervious area(%) 16.4~100 16.4~100 +5%
X7 Sub-catchment slope 0.002~0.108 0.002~0.108 +5%
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Fig. 11. Comparison of Observed and Simulated Inundation Area

Table 3. Change of Inundation Area by Application of Head Loss Coefficients

Head Loss Coefficients Number of Flooded Simulated Observed Rate of
Cells Area (ha) Area (ha) Concordance (%)
without-Consideration 1901 7.6 19.2 39.6
with Consideration 2664 11.1 19.2 57.8
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