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Simulation of rainstorm waterlogging processes at the Lixia overpass bridge in X nan city
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Abstract: The urban concave overpass bridges can easily become "artificial waterlogging zone" since the area beneath the bridge
is usually lower than the surrounding areas, which leads to frequent waterlogging disasters, endangering the safety of urban traf
fic, pedestrians, and vehicles. T herefore, effective simulation of rainstorm waterlogging processes in urban overpass bridge area
will have important practical significance for urban flood control, disaster reduction, and traffic emergency management. It can
provide important technical support for solving the urban waterlogging problems. In this study, both M ike Urban and M ike21
FM models were used to simulate the waterlogging processes of the 3 h rainstorm observed in July 18,2007 at Huangtai Bridge
rain gauge station and the design precipitation with different return periods at the Lixia overpass bridge area in Ji nan cit y. The
results of this study showed that the depth of waterlogging in the lowest area under the Lixia overpass bridge could reach about
1. 95 m during the 2007. 07. 18 rainstorm event, which was higher than that in a 100 year rainstorm in Jinan city.
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Fig. 1 Geographical location of the study area
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Tab.1 Design rainstorm intensity for different return periods

mm/ min
HILW T Ji i (60 min) BT Jiis (60 min)
1 fF—il 0.40 50 F—if 1.56
54— 0.88 20 HE—i 1.30
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Fig.2 "7.18" observed precipitation and 24 hour

design rainstorm for different return periods
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Fig.3 Generalized topographical map of the study area
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Fig.4 Layout of pipe network in the study area

5
Fig.5 Land property in the study area
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Fig.6 Total accumulative runoff of each

subr catchment in the study area
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Fig.7 Vertical section diagram of the pipeline water level under the Lixia overpass bridge
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Fig. 8 Water levettime and flow velocity time diagrams of the pipeline under the overpass bridge
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Tab.2 Error analysis of waterlogging points

%5 x ABbR y AhR B/ m BEHU{E/ m

1 503 181 4 061 942 0.30 0.23
2 503 367 4 061 638 1.3 1. 47
9 “Te 18

Fig.9 The maximum waterlogging depth at the study area

during "7 18" precipitation
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10 “7+ 18
Fig. 10 The maximum flow velocity at the study area

during "7. 18" precipitation

TEERNHEN A TE LXK H
TR AE

AR LA LT 507 9%, AR RO DT R X L3S
M X S [ A I S PR R VBEIR Bk AT
BB A3 BT, AL S oA 1 i, 5 £ —i8, 10
SE—af, 20 18, 50 1B AT 100 FE— 38, ASFA
R T X N e KA KR PR S04 SR 116

2.3.2

11
Fig. 11 The maximum waterlogging depth at the study area

under different precipitation scenarios
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