
Experiment Name: Simulation of Bridge on Natural River 
Stream 

 

Cross Section 

 

Figure 1 Upstream bridge face cross section (RS 10) 

 

Figure 2 Downstream bridge face cross section (RS 9) 
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Longitudinal Profile 

 

Profile Output Table 
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Discussion 

Under the design discharge of 2000 cumec, the water surface profile demonstrates 
subcritical flow throughout the reach, controlled by the 6.00 m downstream boundary 
condition. Froude numbers stay well below 0.20, indicating stable, low-velocity flow 
regimes across all cross sections. 

Across the bridge between River Stations 9 and 10, the hydraulic impact of the structure 
is negligible. The water surface elevation rises by only 0.01 m (from 6.13 m at RS 9 to 6.14 
m at RS 10), producing a total head loss of just 0.02 m. This minimal afflux occurs 
because the seven 2.0 m piers block only 14 m of waterway width across a deep channel 
section exceeding 1800 m² in conveyance area, keeping channel velocities between 1.21 
and 1.36 m/s. 

With the low chord set at 7.00 m, the upstream water surface elevation of 6.14 m 
maintains 0.86 m of freeboard. The bridge operates entirely under open-channel flow 
without deck submergence, pressure orifice flow, or roadway overtopping. Sealing the 
right approach embankment from Station 328 to the natural bank eliminates bypass flow, 
directing all flood discharge safely through the eight spans. 


