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Variation of Hydraulic Characteristics around a Cylindrical
Bridge Pier with Circular Collar
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Jin, Byoung Ho / Sim, Ou Bae / Song, Jai Woo

Abstract

In this study, hydraulic characteristics around bridge piers were analyzed with and without
collar through a hydraulic model experiment. The analysis of stage variation in front and back
side of pier showed that collar installation did not function as obstacle to the stream flow. Little
variation of water level between front and back sides of pier was observed before and after collar
installation(0.2cm in front side and 0.lcm in back side of pier). Also, result that analyze velocity
variation in front and back side of pier, lateral velocity(u) and transverse(v) before and after
collar installation exhibited no alteration in the front and back side of pier. About 16.72% and
15.83% of vertical velocities(w) were reduced for the condition of y/d=0.33 in the front side of
pier and y/d=0.67 in the back side of pier, respectively. This experimental results suggest that
the collar installation around pier can minimize the local scouring depth by preventing the
downflow that cause the pier scour.

Key words : hydraulic characteristic, collar, scour, downflow
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%% (1/sec)
954 AH 24.0 28.0 320
l 2 A ¥ Rl 5

FO 10.60 10.50 10.80 10.60 11.40 11.25

F1 10.20 10.12 10.40 10.30 10.30 10.20

T2 10.10 10.04 10.20 10.10 10.15 10.08

A K F3 10.05 10.03 10.05 10.03 10.10 10.40
F4 10.00 10.00 10.03 10.01 10.06 10.00

F5 10.00 10.00 10.00 10.00 10.00 10.00

F6 10.00 10.00 10.00 10.00 10.00 10.00

BO 9.55 9.50 9.50 945 9.35 9.28

B1 9.80 9.76 9.80 9.75 9.79 9.75

B2 9.92 9.89 9.90 9.81 9.90 9.86

TR B3 9.97 9.95 9.95 9.90 9.94 9.90
B4 9.99 9.98 9.98 9.96 9.97 9.94

B5 10.00 9.99 10.00 9.99 9,99 9.98

B6 10.00 10.00 10.00 10.00 10.00 10.00

L0 10.20 10.15 10.30 10.20 10.57 10.30

L1 10.08 10.04 10.20 10.10 10.22 10.17

L2 9.98 9.95 10.06 10.04 10.07 10.05

HSHP L3 9.97 9.94 9.96 9.95 9.98 9.96
L4 9.96 9.93 9.97 9.96 9.96 9.95

L5 9.98 9.97 9.98 9,97 9.98 9.97

L6 9.99 9.99 9.99 9.98 9.99 9.99

RO 10.20 10.15 10.30 10.20 10.57 10.00

R1 10.08 10.04 10.20 10.10 10.22 10.30

R2 9.98 9.95 10.06 10.04 10.07 10.17

FEHR R3 9.97 9.94 9.96 9.95 9.98 10.05
R4 9.96 9.93 997 9.96 9.96 9.96

R5 9.98 9.97 9.98 9.97 9.98 9.95

R6 9.99 9.99 9.99 9.98 9.99 9.98
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2 wd tsol e A Mx M w2t M. R MY F&[em/sec)

4% (1/sec)
&5 A4 24.0 28.0 32.0
u v N u v W u v W
y/D =0(.67 24.83 3.23 432 27.65 4.37 6.52 30.94 495 7.12
F1 y/D=0.50 2451 2.98 4.67 27.17 418 6.71 30.69 476 7.98
y/D=0.33 23.89 240 535 25.02 3.68 741 28.81 397 9.63
y/D=0.67 25.62 292 3.27 28.85 3.00 5.58 31.28 3.26 6.00
F2 v/D=0.50 25.21 277 3.42 2741 281 5.74 30.80 3.03 6.33
vy/D=0.33 24.39 250 4.32 26.12 2.62 6.01 29.83 2.89 6.70
y/D =0.67 26.54 2.37 2.43 29.79 2.42 3.44 33.34 2.64 3.63
2 F3 y/D=0.50 | 26.11 2.28 2.56 29.15 2.26 3.56 32.57 2.50 3.72
t; y/D=0.33 25.04 2.16 212 28.70 2.15 372 31.12 231 3.99
; y/D=0.67 2792 1.65 2.12 31.61 1.97 1.52 35.55 1.80 1.10
" F4 y/D =0.50 27.31 1.62 221 30.31 1.80 1.59 33.50 177 1.14
y/D=0.33 25.86 1.50 2.37 20.35 1.76 1.67 33.00 1.75 1.20
v/D =0.67 29.59 1.24 141 33.06 1.20 1.12 36.60 1.19 0.90
F5 y/D=0.50 28.74 1.16 1.45 31.89 1.18 115 35.00 1.15 0.92
y/D=0.33 27.03 1.11 1.55 30.18 1.15 1.23 33.14 112 0.97
y/D=0.67 | 29.81 0.81 0.71 3352 0.75 0.64 36.78 0.64 0.62
F6 y/D=0.50 28.83 0.80 0.80 32.40 0.71 0.69 35.23 0.62 0.67
y/D=0.33 27.11 0.78 0.92 30.62 0.66 0.73 33.36 0.59 0.71
v/D=0.67 8.57 2.66 514 10.50 2.78 7.13 11.60 293 10.42
B1 v/D=0.50 9.38 2.78 4.08 11.58 291 6.04 12.10 3.09 9.27
v/D=0.33 10.51 3.10 3.67 12.22 3.14 5.71 12.95 3.30 8.47
y/D =0.67 11.38 2.36 432 13.84 2.57 6.46 14.36 2.60 7.23
B2 | y/D=0.50]| 1249 | 242 | 342 | 1415 | 262 | 531 | 1457 | 276 | 645
y/D=0.33 | 13.06 257 3.27 14.69 2.79 5.06 14.84 2.98 6.19
y/D =0.67 13.43 2.18 3.32 20.72 2.29 4.32 23.99 2.31 4,95
% B3 y/D=0.50 14.17 2.25 2.94 21.11 2.39 411 24.20 2.42 4,67
o y/D=0.33 | 1455 | 238 | 274 | 2136 | 248 | 389 | 2430 | 261 | 452
‘: v /D =0.67 20.67 1.92 2.37 25.56 1.82 3.02 29.99 1.70 3.38
T B4 y/D =0.50 20.05 1.94 2.21 24.97 1.85 2.79 29.20 1.73 3.12
y/D=0.33 19.18 1.97 212 23.82 1.88 2.58 28.00 1.77 2.82
v/D =0.67 23.03 1.56 1.55 26.53 1.23 1.63 31.25 1.08 1.8
B5 y/D=0.50 | 2272 157 1.45 24.83 1.24 1.56 2947 1.09 1.77
y/D=0.33 | 218l 1.58 1.41 23.65 1.25 1.51 28.87 1.12 1.60
y/D=0.67 | 2414 1.19 1.20 26.03 0.99 1.24 3147 0.80 1.33
B6 v/D =0.50 23.83 1.20 1.18 25.26 1.01 1.19 30.60 0.81 1.25
v/D=0.33 23.67 1.22 1.17 24.01 1.02 1.18 29.30 0.82 1.20
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E 3. 7 Heol mE A dX £ v M- FHPY MY Foom/sec]
f2 (//sec)
F&&4 A% 240 280 320
u v w u v w u v w
y/D=0.67 | 2451 | 319 | 403 | 2734 | 412 | 561 | 3051 | 478 | 634
F1 y/D=0.50 | 2404 | 292 | 412 | 2688 | 38 | 573 | 3037 | 457 | 698
y/D=0.33 | 2317 | 227 | 467 | 2472 | 333 | 627 | 2920 | 360 | 802
y/D=0.67 | 227 | 289 | 305 | 2843 | 284 | 508 | 3098 | 311 | 540
F2 | y/D=050 | 2480 | 275 | 311 | 2752 | 263 | 523 | 3002 | 299 | 575
y/D=0.33 | 2354 | 242 | 412 | 2504 | 240 | 547 | 2944 | 273 | 630
y/D=0.67 | 2618 | 235 | 263 | 2966 | 237 | 332 | 3312 | 256 | 354
A | F3 | v/D=050 | 2569 | 226 | 271 | 2872 | 221 | 345 | 3213 | 245 | 362
o y/D=0.33 | 2443 | 212 | 290 | 2828 | 209 | 358 | 3077 | 221 | 366
N y/D=0.67 | 2271 | 163 | 196 | 3122 | 191 | 149 | 3546 | 178 | 106
T | F4 | y/D=0.50 | 2699 | 159 | 203 | 2997 | 176 | 156 | 3340 | 175 | 110
y/D=0.33 | 2632 | 146 | 214 | 2874 | 159 | 163 | 328 | 173 | 113
y/D=0.67 | 2950 | 123 | 135 | 3286 | 118 | 107 | 3658 | 117 | 087
F5 | y/D=050 | 2868 | 113 | 139 | 3177 | 115 | 112 | 3442 | 112 | 00
y/D=0.33 | 2700 | 108 | 146 | 3012 | 100 | 120 | 3310 | 110 | 096
y/D=0.67 | 2980 | 080 | 070 | 3350 | 072 | 061 | 3677 | 063 | 060
F6 | y/D=0.50 | 2881 | 078 | 077 | 3238 | 070 | 065 | 3522 | 061 | 063
y/D=0.33 | 2709 | 077 | 080 | 3061 | 065 | 069 | 3365 | 060 | 065
y/D=0.67 | 830 | 249 | 435 | 1012 | 265 | 628 | 1118 | 285 | 937
Bl | y/D=050 | 912 | 261 | 347 | 1119 | 284 | 574 | 1184 | 283 | 843
y/D=0.33 | 1031 | 294 | 327 | 1185 | 303 | 521 | 1267 | 306 | 7.72
y/D=0.67 | 1126 | 229 | 354 | 1360 | 238 | 585 | 1414 | 249 | 640
B2 | y/D=050 | 1270 | 238 | 319 | 1395 | 251 | 504 | 1440 | 253 | 617
y/D=0.33 | 1320 | 253 | 315 | 1453 | 268 | 426 | 1464 | 282 | 598
y/D=0.67 | 1329 | 215 | 293 | 2053 | 226 | 416 | 2370 | 224 | 460
5 | B3 | _y/D=050 | 1407 | 222 | 275 | 2102 | 231 | 392 | 2402 | 235 | 444
o y/D=0.33 | 1452 | 234 | 263 | 2124 | 237 | 374 | 2417 | 252 | 437
N y/D=0.67 | 2064 | 190 | 224 | 2551 | 179 | 293 | 2982 | 165 | 320
T 1 B4 | y/D=0.50 | 2002 | 193 | 214 | 2493 | 181 | 289 | 2816 | 172 | 290
y/D=033 | 1915 | 195 | 210 | 2373 | 1.83 | 254 | 27.88 | 179 | 273
y/D=0.67 | 2301 | 154 | 144 | 2646 | 120 | 160 | 3120 | 1.06 | 180
B5S | y/D=050 | 2268 | 156 | 140 | 2472 | 121 | 154 | 2940 | 107 | 174
y/D=033 | 2177 | 157 | 139 | 2364 | 122 | 150 | 2885 | 110 | 158
y/D=0.67 | 2412 | 118 | 117 | 2601 | 097 | 122 | 3146 | 079 | 130
B6 | y/D=050 | 2380 | 119 | 116 | 2524 | 099 | 118 | 3058 | 080 | 1.22
y/D=033 | 2365 | 121 | 115 | 2399 | 100 | 117 | 2927 | 08l | 119
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