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Relationship between water-blocking ratio and
backwater for bridge piers on plain rivers

WANG Lingling"- >, ZHANG Fengshan" °>, TANG Hongwu'*
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University ,
Nanjing 210098, China;
2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract; The backwater caused by bridge piers on plain rivers was numerically simulated using the water-blocking ratio
of piers () as the control parameter. The backwater effect of piers was investigated in terms of the creep height in front
of piers and the backwater height in front of a bridge according to different generation mechanisms and influence areas.
The influence area of the creep height in front of piers was determined by the variation coefficient of the cross-sectional
backwater height. It is concentrated around the piers with higher water-blocking ratios (a>7%). The relationships

between the dimensionless relative backwater height B,,, the relative distance from the location with the maximum

y
backwater height to the bridge pier, and the water-blocking ratio were analyzed using the cross-sectional average
backwater height as the representation variable. The results show that the maximum backwater height occurs at four to
five times the pier width in front of the pier with higher water-blocking ratios, and the increase in the water-blocking
ratio causes the maximum backwater height in front of the bridge to rapidly increase and the backwater area to
continuously enlarge. The water-blocking ratio of 7% is a significant demarcation value for the backwater height in front

of bridges on plain rivers. Thus, the water-blocking ratio of medium and large bridges should not be more than 7%.

Key words: plain river;backwater of piers; water-blocking ratio; numerical simulation; creep height in front of

piers; backwater height in front of a bridge
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R (VAT Il 2

o/ % b b Cy Lgmi“/ m Lgmux/ m ch/m A(‘g H‘_g/cm B(‘g
2 308 299 0.03324 2.094 5.236 30.514 16.06 2.25 0.0119
3 307 299 0.034 39 2.154 5.744 30.514 10.63 2.36 0.0082
4 307 299 0.03508 2.111 5.630 30.514 8.03 2.49 0.0066
5 307 299 0.03506 1.983 5.686 30.514 6.41 2.77 0.0058
6 307 299 0.03558 2.221 5.712 30.514 5.34 2.85 0.0050
7 307 300 0.04315 2.898 5.217 28.541 4.29 2.68 0.0040
8 307 301 0.04992 3.402 5.462 25.352 3.33 2.70 0.0035
9 307 301 0.04823 3.247 5.293 25.352 2.96 2.85 0.0033
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