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0 B L Q Y1 Y2 Y3 hl h2 h3 h4 h5 h6 h7
deg cm cm m3/s cm cm cm cm cm cm cm cm cm cm
0.03 336 { 398 { 415 | 358 ! 369 | 3.78 | 3.86 ! 3.93 ! 402 i 415
10° 28 | 56.7 0.354 4.08 | 4.67 4.8 415 | 428 | 447 | 455 | 462 | 4.69 4.8
0.556 421 | 489 | 508 | 443 | 4.49 4.6 464 | 498 | 503 | 5.08
0.957 4.4 534 | 555 | 468 | 499 | 513 | 522 5.3 538 | 5.55
0.094 3.55 { 398 { 4.33 3.8 386 | 393 i 398 | 416 | 423 | 4.33
20° 28 | 275 0.564 428 { 481 | 509 { 452 | 463 | 471 { 481 | 403 | 504 : 509
1.42 464 { 523 | 554 | 500 | 490 | 511 | 517 | 539 | 550 | 554
1.844 5.3 5.77 6.4 6.64 5.0 6.16 { 577 | 6.03 | 6.26 6.4
0.18 3.8 409 { 447 { 395 | 404 | 410 | 410 | 416 | 437 | 4.47
30° | 255 | 175 0.586 407 { 484 i 512 4.7 4.9 482 | 495 | 506 | 515 { 511
0.651 3.65 | 3.87 5.2 376 { 382 | 386 | 398 | 402 | 491 5.2
2.33 545 1| 6.12 6.8 585 1 6.15 | 6.17 | 6.16 | 6.28 | 6.43 | 6.79
0.012 332 { 367 { 408 { 3.56 3.6 364 { 367 { 387 i 396 { 4.07
20° | 255 | 12 0.28 397 | 431 | 473 | 422 | 431 | 442 | 453 4.6 467 | 4.72
0.66 408 { 494 { 521 4.8 4.87 4.9 498 | 511 | 519 | 521
2.116 5.01 5.7 6.63 6.1 6.18 | 5.75 5.7 6.03 | 6.37 | 6.63
0.253 385 | 418 | 4.64 4.1 415 | 424 | 437 | 446 | 452 | 4.64
50° | 255 | 85 1.18 5.2 5.49 5.8 5.35 55 561 | 566 | 578 | 579 5.8
1.24 544 | 576 | 6.02 | 577 | 556 5.7 575 | 596 | 6.13 | 6.22
2.00 573 { 596 { 6.15 { 594 ! 597 6.2 599 { 6.15 6.3 6.51
0.06 349 | 379 | 425 | 371 | 3.76 3.9 4.1 4.2 422 | 4.25
60° | 255 | 58 0.87 488 i 512 i 554 51 51 51 5.2 5.4 551 | 554
1.2 5.18 55 5.92 54 551 | 542 5.7 581 | 589 | 592
1.67 551 | 5.67 6.4 5.9 561 | 5.96 6.0 6.2 6.3 6.4
0.2 467 { 493 { 547 | 491 51 521 { 538 | 540 | 544 | 547
90° | 255 | 00 0.585 3.9 4.14 4.7 411 | 426 | 435 | 4.54 4.6 4.66 4.7
1.828 5.07 5.4 5.98 5.6 571 | 589 { 598 | 594 | 595 { 5098
2.466 6.0 5.95 7.1 5.9 6.82 6.7 6.9 6.99 7.0 7.1
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(deg) (m) A=B.H (Mm% ( m¥s) (m/s) (cm) (cm)
10° 1.54 0.431 0.03 0.07 0.122 6.3 0.2 315
8.00 2.24 0.354 0.158 0.25 4.6 0.43 10.7
10.8 3.024 0.556 0.183 0.28 10.0 0.54 18.5
15.5 434 0.957 0.220 0.335 8.0 0.6 13.3
20° 3.302 0.924 0.094 0.101 0.171 9.0 0.2 45
10.902 3.052 0.564 0.184 0.284 11.0 0.35 31.43
15.4 4312 1.42 0.329 0.487 9 0.45 20
24.014 6.724 1.844 0.27 0.380 13.0 0.4 32,5
30° 4.7 1.198 0.18 0.150 0.245 8.3 0.9 9.22
11.2 2.856 0.586 0.205 0.324 10.0 1.8 5.5
12.0 3.06 0.651 0.213 0.356 6.2 0.7 8.9
28.0 7.14 2.33 0.326 0.446 12.5 2.0 6.25
40° 0.8 0.204 0.012 0.050 0.107 6.5 0.24 27.1
7.3 1.8615 0.28 0.150 0.240 6.0 0.36 16.6
12.1 3.085 0.66 0.213 0.336 8.5 1.2 7.1
26.32 6.711 2.116 0.315 0.449 13.0 2.25 5.7
50° 6.4 1.632 0.253 0.155 0.252 6.0 0.9 6.6
18.0 4.59 1.18 0.257 0.36 12.0 1.5 8.0
22.2 5.166 1.24 0.219 0.30 19.5 2.83 6.9
25.3 6.451 2.00 0.31 0.413 29.0 4.09 7.1
60° 2.5 0.637 0.06 0.094 0.16 5.0 0.3 16.7
15.4 3.927 0.87 0.22 0.32 10.0 0.8 12.5
19.2 4.896 1.2 0.245 0.343 19.0 1.22 15.5
24.0 6.12 1.67 0.273 0.37 25.0 3.4 7.35
90° 4.7 1.198 0.2 0.167 0.246 4.6 1.3 3.53
7.0 1.785 0.585 0.328 0.53 4.0 0.64 6.25
19.8 5.05 1.828 0.362 0.38 19.0 2.67 7.11
31.0 7.905 2.466 0.312 0.406 21 3.1 6.77
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Effect of Flaring Angle of Transition Structure On the
Scouring of outlet structure

Sawsan H. Muhammed and Karem Khalaf Hadi
Department of Building and Construction Engineering/ University of Technology

Abstract

The transition structure is considered as the most important hydraulic structure controlling the wis
transtion, morever it decrease the scouring of outlet structure.
seven experiment samples for transition structure was used in this research at different angles ( 10° - 90°).

It was shown that froud number has a clear effect on the depth of the scouring, morever the high
discharge rates cause an increase of the ratio between the length of the scour and its depth.

In order to select the best flaring angle it was shown that the angle of 40° has the most discharge rate,
least structure length and least angle scour depth, with the firmly of the other factors affecting the scouring of
outlet structure.
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