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Numerical simulation of unsteady hydrodynamic pressure in the stilling basin of flaring gate pier
QIU Chun"?, LTU Cheng lan'
(1. Sichuan College of Architecture T echnology, Deyang 618000, China;

2. State Key Lab.of Hydraulics and Mountain River Engineering, Sichuan University , Chengdu 610065, China)
Abstract: The RNG k€ turbulent model and dynamic mesh technology were applied to simulate the unsteady flow in the stilling
basin of Y- shaped flaring gate pier during the process of radial gate opening. The effects of total gate opening time, w ater head
over weir, and initial downstream water depth on the pressures of antt arc and stilling basin were analyzed. Three different flow
patterns were defined according to different gate opening velocities. The pressure characteristics of antr arc and stilling basin
were obtained. The results showed that (1)if the total gate opening time is shorter, flow lagging behind the gate is more obvious
and the lagged maximum pressure is higher in the impact zone; (2)thereis a linear relationship betw een the maximum pressure
and water head in the impact zone during the gate opening process; and ( 3) the difference betw een the maximum pressure in the
impact zone and average pressure in the adjusting zone decreases with the increasing of dow nstream w ater depth. T he simulation
results agreed well with the experimental data, which suggested that the numerical simulation method is reliable and can provide
important reference for the reasonable operation of hydraulic gate.
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Fig. 1 Numerical simulation domain
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# include < stdio. h>

# incude "udf.h"

DEFINE_CG_M OTION ( humen, dt, cg_vel, cg_omega,

flow _time, dtime)

{
if(flow_time< = 60)
cg_omegal 1] = 0.01305;
else
cg_omega[ 1] = 0;
}
2 (T= 120 s)

Fig 2 Model grids along the middle section

of the overflow weir under different openings (7= 120 s)
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Fig. 4  Water surface profiles along the middle

section of the spillway under six total opening times at e= 0.3
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Tab. 1

1

The pressures of the floor of the antt arc and stilling basin

Pa

T RS

e

0.1 0.2 03 04 05 0.6 0.7

0.75

2 450 3 700 5550 5 600 6250 6 500 7 250

. 1900 2200 2250 2 250 2700 3 050 3200

550 1500 3300 3 350 3550 3 450 4050

7 800
3400
4400

155 Paa

2 600 4 150 5600 6 050 6 500 6 850 7 100
2 000 2 100 2350 2 600 3 100 3 450 3 650
600 2 050 3250 3 450 3400 3 400 3450

7400
3800
3 600

P nax

60s P

AP

3 150 4 500 5050 5 700 6 100 6 200 6 750
1 950 2 400 2800 3 350 3600 3 750 4200
1200 2 100 2250 2 350 2500 2 450 2550

7000
4150
2 850

BT T= 10s,e B/, AP DNTHEHE; 25k e 1)
R, WK, e= 0 75 I RIRZE1LF] 4 400 Pa, T=15s }
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Fig. 5

of stilling basin under two different total opening times
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Tab. 2 The pressures omresponding to three different initial water depths
SIS It s 5/ Pa
e hy=0.2m hy=0.43 m hy= 0.4 m
Pua Pae AP Puax Payea AP Puwx Paer AP

0.1 3150 1950 1200 3 550 2950 600 4450 4 100 350
0.2 4500 2400 2100 4 800 3500 1 300 5200 4 600 600
0.3 5050 2800 2250 5250 4150 1 100 5950 5 250 700
0.4 5700 3350 2350 5700 4200 1 500 6300 5750 550
0.5 6100 3 600 2500 6 000 4600 1400 6650 5900 750
0.6 6200 3750 2450 6 050 4750 1 300 7000 6 200 800
0.7 6750 4200 2550 6200 5100 1 100 7050 6 200 850
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Fig.7 The pressure process curves of two points in lock chamber at 7= 15 s
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