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An Experimental Study on Flow Characteristic Around Inclined Crest Groyne
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Abstract

In case of inclined crest groyne, flow constriction with water is different. Therefore, it is proper to
apply to narrow channel or there is a risk of overflow with water level rising caused by installation
of groynes. This study were conducted experiments on inclined crest groyne. Main factors of inclined
crest groyne are angles of crests slope and changes of water level. Velocity profile around groyne
was measured by LSPIV (Large Scale Particle Image Velocimetry). Flow fields around groyne were
analyzed focused on main channel and recirculation area. From the results, Thalweg change has little
an effect on rate length and height of recirculation rises on increasing rate length. Length of
recirculation area was about 12~16 times of rate length of groyne. Maximum velocity in main
channel area was measured about 1.45~2.1 times of approach velocity and has little an effect on crest
angle of groyne. Back water velocity recirculation area was decreased on approach velocity. This
result presents to make stable flow to bank protection.

Keywords: inclined crest groyne, crest angle, thalweg, recirculation area
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Fig. 1. Characteristics and Definitions of Flow Variations Around Single Groyne
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Table 1. Experimental Conditions
Case 1 (m) O (°) hy (m) d (m) d’hy A, 1'(m) Vepp (m/s)
CA10P50 0.6 10 0.11 0.106 1.000 0.500 0.300 0.310
CA10P45 0.6 10 0.11 0.095 0.898 0.551 0.331 0.290
CA15P50 0.6 15 0.16 0.160 0.995 0.502 0.301 0.370
CA15P45 0.6 15 0.16 0.145 0.902 0.549 0.329 0.360
CA15P40 0.6 15 0.16 0.130 0.809 0.596 0.357 0.340
CA15P35 0.6 15 0.16 0.112 0.697 0.652 0.391 0.310
CA15P30 0.6 15 0.16 0.095 0.591 0.705 0.423 0.290
CA20P50 0.6 20 0.22 0.220 1.007 0.496 0.298 0.440
CA20P40 0.6 20 0.22 0.175 0.801 0.599 0.360 0.390
CA20P30 0.6 20 0.22 0.130 0.595 0.702 0.421 0.340
CA20P25 0.6 20 0.22 0.110 0.504 0.748 0.449 0.310
CA20P20 0.6 20 0.22 0.089 0.408 0.796 0.478 0.280
CA25P50 0.6 25 0.28 0.280 1.001 0.500 0.300 0.490
CA25P40 0.6 25 0.28 0.225 0.804 0.598 0.359 0.450
CA25P30 0.6 25 0.28 0.170 0.608 0.696 0.418 0.390
CA25P25 0.6 25 0.28 0.140 0.500 0.750 0.450 0.350
CA25P20 0.6 25 0.28 0.113 0.404 0.798 0.479 0.320
CA30P50 0.6 30 0.35 0.346 1.000 0.500 0.300 0.550
CA30P40 0.6 30 0.35 0.280 0.808 0.596 0.358 0.500
CA30P30 0.6 30 0.35 0.210 0.606 0.697 0.418 0.430
CA30P20 0.6 30 0.35 0.140 0.404 0.798 0.479 0.350
CA30P15 0.6 30 0.35 0.105 0.303 0.848 0.509 0.300
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Fig. 4. Results of LSPIV Analysis

Table 2. The Resulis of Experiments

Case Lo (m) 1/B Su/B Ter/B St/1 St/ | Una’'Un | Unaxtieveer Unm
CA10P50 0.000 0.150 0.225 0.558 7.333 14.667 1.592 -0.176
CA10P45 0.061 0.165 0.250 0.550 8.700 15.789 1.525 -0.308
CA15P50 0.000 0.151 0.223 0.551 7.633 15.194 1.569 -0.165
CA15P45 0.059 0.165 0.225 0.526 - - 1.459 -0.251
CA15P40 0.115 0.179 0.245 0.530 9.417 15.808 1.479 -0.230
CA15P35 0.182 0.196 0.264 0.543 9.850 15.115 1.602 -0.297
CA15P30 0.245 0.211 0.313 0.555 10.733 15.234 1.984 -0.297
CA20P50 0.000 0.149 0.222 0.540 7.433 14.978 1.623 -0.165
CA20P40 0.119 0.180 0.238 0.545 9.133 15.239 1.720 -0.182
CA20P30 0.243 0.211 0.275 0.540 10.417 14.831 1.729 -0.404
CA20P25 0.298 0.224 0.310 0.544 11.217 14.993 1.705 -0.448
CA20P20 0.355 0.239 0.318 0.565 - - 1.656 -0.481
CA25P50 0.000 0.150 0.214 0.528 7.128 14.268 1.515 -0.141
CA25P40 0.117 0.179 0.259 0.548 8.633 14.439 1.847 -0.221
CA25P30 0.235 0.209 0.285 0.565 9.900 14.220 1.861 -0.397
CA25P25 0.300 0.225 0.305 0.567 10.833 14.448 1.876 -0.340
CA25P20 0.358 0.239 0.326 0.544 11.483 14.389 1.806 -0.504
CA30P50 0.000 0.150 0.202 0.543 6.617 13.233 1.822 -0.063
CA30P40 0.115 0.179 0.250 0.536 7.450 12.503 1.570 -0.136
CA30P30 0.236 0.209 0.300 0.553 9.383 13.465 1.832 -0.259
CA30P20 0.358 0.239 0.330 0.558 10.567 13.243 2.100 -0.346
CA30P15 0.418 0.255 0.369 0.555 11.467 13.515 1777 -0.562
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Fig. 13. Comparison of Maximum Velocity on
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