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Abstract

The hydraulic model test for the L-type Groynes with " 1% shape were conducted to analyze flow
characteristics around these groynes. The results of model tests should be used for the fundamental
information to design the L-type Groyne constructed in the field. Main hydraulic factors such as the
velocity and thalweg line changes in main channel and separation area were analyzed in this study.
The thalweg line is stream line where the maximum velocity occurs, and the separation area is a
boundary of main flow and recirculation zone. Model tests with 5 different arm-lengths of the L-type
Groynes were conducted changing the velocity. The LSPIV(Large Scale Particle Image Velocimetry)
technique was used to measure and analyze the flow variation around the L-type Groynes. The
velocity in main channel was increased 1.5 times and there was no effects of different groyne
arm-length on the velocity changes. The width of thalweg lines (T¢;) was changed to 55~58% of
chanel width, and the Froude number did not affect on the thalweg line (T¢;) and separation line (Sp)

changes.

keywords : L-type Groyne, thalweg line, separation line, recirculation zone, LSPIV
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Fig. 1. Lmpermeable Groyne
(YoungSan river)
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Fig. 2. Permeable Groyne
(YoungSan river)

Fig. 3. Lmpermeable Groyne
(NakDong river)
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Fig. 5. Plan View of L-type Groyne in Channel

Table. 1 Experimental conditions of L-type groyne

Case Length L?rfgh Depth XIESI%CII;E/}; Fr Case Length L?:gl‘zh Depth X,eSkl)DCII\t/% Fr
I(m) ALm) | D(m) | tmean(m/s) /(m) AL(m) | dm) |uUmean(m/s)

LGO2V25 0.3 0.06 0.15 0.237 0.20 |LGO6V40 0.3 0.18 0.15 0.418 0.35
LG02V30 0.3 0.06 0.15 0.267 0.22 |LGO6V45 0.3 0.18 0.15 0.478 0.39
LG02V35 0.3 0.06 0.15 0.344 0.28 |LGO6V50 0.3 0.18 0.15 0.497 0.41
LG02V40 0.3 0.06 0.15 0.397 0.33 |LGO8V25 0.3 0.24 0.15 0.265 0.22
LG02V45 0.3 0.06 0.15 0.458 0.38 |LGO8V30 0.3 0.24 0.15 0.299 0.25
LG02V50 0.3 0.06 0.15 0.517 0.43 |LGO8V35 0.3 0.24 0.15 0.356 0.30
LG04V25 0.3 0.12 0.15 0.297 0.24 |LGO8V40 0.3 0.24 0.15 0.408 0.34
LG04V30 0.3 0.12 0.15 0.342 0.28 |LGO8V45 0.3 0.24 0.15 0.485 0.40
LG04V35 0.3 0.12 0.15 0.433 0.36 |LGO8V50 0.3 0.24 0.15 0.502 0.41
LG04V40 0.3 0.12 0.15 0.481 0.40 |LG10V25 0.3 0.3 0.15 0.272 0.22
LG04V45 0.3 0.12 0.15 0.557 0.46 |LG10V30 0.3 0.3 0.15 0.319 0.26
LG04V50 0.3 0.12 0.15 0.582 0.48 |LG10V35 0.3 0.3 0.15 0.394 0.32
LGO6V25 0.3 0.18 0.15 0.239 020 |LG10V40 0.3 0.3 0.15 0.461 0.38
LGO6V30 0.3 0.18 0.15 0.298 0.25 |LG10V45 0.3 0.3 0.15 0.521 0.43
LGO6V35 0.3 0.18 0.15 0.363 0.30 |LG10V50 0.3 0.3 0.15 0.588 0.48
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Table. 2. Experimental Results of Single L-type Groyne

Arm Velocit, Separation | Separation | Separation | Incidence
LLemeitia Length al eire | 10zl (LSPIVSZ ingle I?ength Lerlljgth Rate| Angle 1B
[(m) | AL(m) AL/l Dm) | Umean(m/s) a(®) SL(m) SL/1 B0)
0.3 0.06 0.2 0.15 0.237 15 3.944 119 4.82 0.20
0.3 0.06 0.2 0.15 0.267 19 3.387 10.2 5.60 0.22
0.3 0.06 0.2 0.15 0.344 26 3.700 10.9 5.22 0.28
0.3 0.06 0.2 0.15 0.397 26 3.660 10.8 5.29 0.33
0.3 0.06 0.2 0.15 0.458 27 3.618 10.7 5.36 0.38
0.3 0.06 0.2 0.15 0.517 26 4.000 119 4.79 0.43
0.3 0.12 0.4 0.15 0.297 16 4.001 11.8 4.86 0.24
0.3 0.12 0.4 0.15 0.342 19 4.004 11.8 4.86 0.28
0.3 0.12 0.4 0.15 0.433 22 4.178 12.3 4.63 0.36
0.3 0.12 0.4 0.15 0.481 26 3.559 10.3 5.56 0.40
0.3 0.12 0.4 0.15 0.557 29 4.496 134 4.27 0.46
0.3 0.12 0.4 0.15 0.582 25 4.230 125 4.57 0.48
0.3 0.18 0.6 0.15 0.239 20 4.008 11.6 492 020
0.3 0.18 0.6 0.15 0.298 20 4.495 13.3 4.29 0.25
0.3 0.18 0.6 0.15 0.363 19 4132 12.1 4.72 0.30
0.3 0.18 0.6 0.15 0.418 21 4.218 12.6 454 0.35
0.3 0.18 0.6 0.15 0.478 23 4.042 12.0 4.77 0.39
0.3 0.18 0.6 0.15 0.497 16 3.985 11.7 4.87 0.41
0.3 0.24 0.8 0.15 0.265 19 3.955 115 4.99 0.22
0.3 0.24 0.8 0.15 0.299 22 4.041 11.6 493 0.25
0.3 0.24 0.8 0.15 0.356 20 4.002 116 491 0.30
0.3 0.24 0.8 0.15 0.408 23 3.724 10.8 5.31 0.34
0.3 0.24 0.8 0.15 0.485 23 3.835 11.0 5.18 0.40
0.3 0.24 0.8 0.15 0.502 23 3.932 115 4.99 0.41
0.3 0.3 1.0 0.15 0.272 17 3.838 114 5.03 0.22
0.3 0.3 1.0 0.15 0.319 21 3.514 10.3 5.56 0.26
0.3 0.3 1.0 0.15 0.394 24 3.597 105 5.43 0.32
0.3 0.3 1.0 0.15 0.461 25 3.805 11.2 5.09 0.38
0.3 0.3 1.0 0.15 0.521 30 3.899 116 491 0.43
0.3 0.3 1.0 0.15 0.588 25 3.528 105 5.44 0.48

658 BEKEREERHNE



Fig. 9. Streamline of Groyne Field(LG04V35)
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Fig. 10. Streamline of Groyne Field(LG10V35)
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Table 3. Velocity Near Levee in Recirculation Zone

Gre Velocity near levee in recirculation zone(m/s)
1/ 21 3l 4] 5] 6/ 7l 8l 9l 101 111 121

LGO02v25 -0.017 | -0.025 | —-0.028 | -0.034 | -0.045 | -0.047 | -0.075 | -0.122 | -0.119 | —0.090 | -0.028 | 0.026
LGO02v30 -0.012 | -0.019 | -0.024 | -0.053 | -0.101 | -0.146 | -0.138 | -0.088 | -0.052 | 0.004 | 0.022 | 0.039
LGO02v35 -0.005 | -0.005 | -0.042 | -0.063 | -0.094 | -0.157 | -0.127 | -0.062 | -0.063 | —0.025 | -0.005 | 0.022
LGO02v40 -0.006 | -0.037 | -0.056 | -0.057 | -0.088 | —0.152 | -0.150 | -0.080 | -0.062 | -0.028 | 0.001 | 0.025
LGO2v45 0.015 | 0.005 | -0.039 | -0.104 | -0.137 | -0.144 | -0.112 | -0.064 | -0.046 | -0.013 | 0.000 | 0.051
LGO2v50 -0.018 | -0.022 | -0.046 | -0.103 | -0.115 | -0.160 | -0.101 | -0.061 | -0.048 | -0.051 | -0.031 | 0.003
LG04v25 -0.006 | -0.019 | -0.024 | -0.037 | -0.061 | -0.087 | =0.107 | -0.101 | -0.080 | —-0.055 | =0.037 | 0.041
LG04v30 -0.008 | -0.027 | -0.054 | -0.048 | -0.051 | -0.045 | -0.034 | -0.058 | -0.113 | -0.081 | -0.020 | 0.005
LG04v35 -0.008 | -0.027 | -0.048 | -0.068 | -0.106 | -0.124 | -0.104 | -0.060 | -0.084 | -0.077 | -0.034 | 0.009
LG04v40 -0.006 | -0.013 | -0.052 | -0.103 | -0.161 | -0.154 | -0.108 | -0.049 | -0.047 | -0.012 | 0.007 | 0.021
LGO04v45 -0.008 | -0.033 | -0.064 | -0.075 | -0.094 | -0.132 | -0.127 | -0.085 | -0.125 | =0.107 | -0.074 | -0.047
LG04v50 0.016 | -0.029 | -0.078 | -0.132 | -0.165 | -0.135 | -0.068 | -0.079 | -0.121 | -0.071 | -0.048 | -0.012
LGO6v25 -0.001 | -0.012 | -0.023 | -0.032 | -0.040 | -0.073 | -0.072 | -0.053 | -0.091 | -0.053 | -0.013 | 0.017
LGO6v30 -0.007 | -0.034 | -0.069 | -0.087 | -0.107 | -0.123 | -0.132 | -0.142 | -0.118 | -0.087 | -0.048 | -0.018
LGO6v35 -0.006 | -0.035 | -0.071 | -0.104 | -0.102 | -0.081 | =0.055 | -0.025 | -0.035 | =0.042 | -0.031 | -0.015
LG06v40 -0.009 | -0.020 | -0.045 | -0.061 | -0.049 | -0.092 | -0.145 | -0.100 | -0.113 | -0.073 | -0.034 | -0.015
LGO6v45 -0.007 | -0.024 | -0.073 | -0.062 | -0.110 | -0.167 | -0.133 | -0.086 | -0.075 | =0.043 | -0.019 | -0.004
LGO6v50 -0.003 | -0.031 | -0.056 | -0.062 | -0.052 | -0.069 | -0.061 | -0.040 | -0.042 | -0.035 | -0.005 | 0.012
LGO8v25 -0.007 | -0.017 | -0.027 | -0.028 | -0.038 | —0.037 | —0.030 | -0.034 | -0.034 | -0.015 | -0.009 | 0.017
LGO8v30 -0.001 | -0.008 | -0.020 | -0.037 | -0.070 | —0.083 | -0.073 | -0.051 | -0.046 | -0.032 | 0.002 | 0.036
LGO8v35 -0.005 | -0.024 | -0.033 | -0.042 | -0.043 | -0.068 | -0.116 | -0.099 | -0.051 | -0.011 | 0.009 | 0.022
LGO8v40 0.005 | -0.013 | -0.051 | -0.066 | —0.093 | -0.110 | -0.072 | -0.024 | -0.032 | 0.008 | 0.007 | 0.029
LGO8v45 0.008 | -0.006 | -0.036 | -0.055 | =0.084 | -0.201 | -0.163 | -0.101 | -0.061 | -0.011 | 0.004 | 0.002
LGO8v50 0.007 | -0.006 | -0.052 | -0.074 | -0.070 | -0.067 | -0.065 | -0.027 | -0.059 | -0.017 | 0.012 | 0.025
LG10v25 0.001 | -0.008 | -0.011 | -0.021 | =0.037 | -0.036 | -0.049 | —-0.058 | -0.055 | -0.020 | -0.005 | 0.021
LG10v30 -0.003 | -0.040 | -0.084 | -0.124 | -0.134 | -0.150 | =0.137 | -0.082 | -0.045 | =0.007 | 0.042 | 0.053
LG10v35 0.007 | -0.010 | -0.077 | -0.095 | -0.121 | -0.122 | -0.085 | —-0.052 | -0.045 | -0.016 | 0.017 | 0.048
LG10v40 0.008 | -0.022 | -0.075 | -0.130 | -0.131 | -0.119 | -0.103 | —-0.074 | -0.074 | -0.040 | -0.011 | 0.027
LG10v45 -0.001 | -0.028 | -0.056 | -0.056 | -0.062 | -0.064 | -0.029 | -0.008 | -0.011 | 0.003 | 0.019 | 0.043
LG10v50 -0.005 | -0.037 | -0.115 | -0.144 | -0.133 | —-0.091 | -0.090 | -0.061 | -0.049 | -0.014 | 0.013 | 0.026
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