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Qn the Flow at a 90 Degree Junction of an Open Channel"
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Abstract |

I;f/ many \river engineering practices, such as building of a :
-richannel system, .j;hey ﬁ§ually involve design of a 90 degree junction.
Due to flow complexities-at this junction, such as the existences of
" head back, the longitudinal decent of water surface and transverse
superelevatlon, etc., knowledge on how to describe these phenomena -
are often requn’ed

This paper suggests empirical formulae for junction length, head
«t"-loss and centrifugal force based on some experimental results. A set
-{..of governing equations for flow at the 90 degree junction is also
- given which is derived from conservative laws of ‘mass, momentum-
“and energy. These governing equations are ifurther ‘expressed -

graphically in assisting the computation such that the depth ata -
upstream -reach of a 90 degree ]unctxon would be obtamed from a
downstream depth ' ‘
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RUN Qs(CMS) Na: ds(CM) d.(CM) na nas F,t  £(CM) £,(CM)

2
1 .010875 .2 5.59 4.4 1.04 -998 .277 435 50
2 .010875 -4 5.46 3.8 1.13 1 .297 475 55
3 .010875 .6 5.2 3.2 117 1.04 .332 535. 65
4 010875 .8 5.47 3 1.18 1.02 .294 585 65
5 .014226 .2 6.62 5.8 1.08 1 .285 285 45
6 .014226 -4 6.7 5.1 1.07 .98 .253 . 495 70
7 .014226 6 6.8 4.3 1.12 1 .263 525 70
8 . 014226 .8 6.77 3.8 1.16 1 266 585 60
9 .019827 .2 7.91 7 1.09 1.02 .324 435 0
10 .019827 4 8.21 5.9 1.1 1.03 .29 515 60
11 .019827 .6 8.06 5.2 1.16 1.05 .306 565 65
12 .019827 .8 8.37 4.5 1.16  1.05 274 615 60
13 .010875 .2 5.07 4.1 1.09 .98 .37 545 30
14  .010875 .4 5.06 3.5 1.17 1.05 .373 575 45
15  .010875 .6 5.02 3.1 1.26 1.12 .382 57 50
16 .010875 .8 4.88 2.8 1.3 1.11 415 585 55
17 .014226 .2 5.71 4.7 1.15 1.03 444 435 35
18 .014226 .4 5.77 4.2 1.22 1.03 .43 8 40
19  .014226 .6 5.84 3.8 1.28 1.17 .416 515 50
20 .014226 .8 5.88 3.7 1.32 1.17 .407 575 55
21 .019827 .2 7.66 6.3 1.1 1.12 .357 435 35
22 .019827 .4 7.76 5.6 1.13 1.04 .343 505 45
23 .019827 .6 7.67 5 1.22 1.07 .356 575 55
24 .019827 .8 7.78 4.2 1.26 1.12 .34 555 60
25  .010875 .2 5.06 4.3 1.11 1.01 .373 255 40
26  .010875 .4 5.43 3.7 1.11 .989 .301 455 65
27 .010875 -6 5.55 4.5 1.03 1.14 .282 525 65
28 .010875 .8 5.57 2.9 1.18  1.05 .279 575 50
29  .014226 .2 6.22 5.1 1.08 1 L343 38 40
30  .014226 -4 6.43 4.4 112 1.04 .311 455 55
31 .014226 .6 6.25 3.8 1.18 1.09 338 525 55
32 .014226 .8 6.24 3.4 1.24 1.1 .341 565 55
¢ : WRBR ‘ , ¢, MER
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RUN Qs(CMS) Ng:  d:(CM) d.{CM) Ng Ne:2 Fy2  2(CM)  &4,(CM)
37 .010875 .2 4.58 3.9 1.16 1.05 .508 280 30
38 .010875 .4 4.96 3.5 1.21 1.07 .402 580 40
39 .010875 .6 4.92 3 1.24 1.12 .411 580 50
40  .010875 .8 4.83 2.7 1.37 1.16 .433 520 60
41  .014226 .2 5.52 4.6 1.17 1.09 .497 430 30
42 .014226 4 5.59 4.1 1.24 1.13 .478 510 40
43 .014226 6 5.48 3.6 1.35 1.2 .505 490 50
44 014226 .8 5.59 3.5 1.4 1.25 .479 580 50
45 .019827 .2 6.84 5.8 1.18 1.11 .505 430 30
46 .019827 .4 6.92 4 1.25 1.15 .488 580 30
47 .019827 .6 6.6 4.6 1.37 1.23 . 563 560 50
48 .019827 .8 6. 4 1.49 1.34 .565 620 60
49 .018875 .2 5.23 4.5 1.08 . 994 .343 280 30
50  .010875 4 5.48 3.9 1.1 ,994 .299 440 60
51  .010875 .6 5.66 3.2 1.14 .994 .272 510 65
52  .010875 .8 5.64 2.8 1.16 .994 .274 570 55
53  .014226 .2 6.25 5.1 1.08 1 .344 430 35
54 .014226 .4 6.18 4.3 1.14 1.05 .355 480 60
55  .014226 .6 6.3 3.7 1.18 1.07 .327 540 60
56  .014226 .8 6.32 3.2 1.22 1.08 - .332 590 60
57 .019827 .2 8.14 6 1.54 .994 .302 430 40
58  .019827 4 8.11 5.9 1.13 1.05 .306 500 50
59  .019827 .6 8.11 5.1 1.17 1.07 .306 570 55
60 .019827 8 8.14 4.3 1.19 1.08 .302 560 60
61  .014226 2 8.12 7.6 i .945 .16 00 40
62  .014226 4 8.12 7.3 1.04 .974 .16 400 60
63  .014226 .6 8.6 6.8 1 .914 .133 480 95
61  .014226 8 8.83 6.2 1.02 .924 .125 520 110
65  .019827 2 11.5 10.5 1.02 .955 .105 230 50
66  .019827 4 11.5 10.7 1.02 .905 .109 390 60
67 .019827 .6 11.9 10.5 1.02 .934 .104. 480 80
68 .019827 .8 12 10 1.01 .955 .102 530 100
69  .010875 2 4.44 4.1 1.18 1.08 .557 425 20
70  .010875 4 4.78 3.4 1.23 1.07 447 475 40
71 .010875 .6 4.76 3 1.3 1.11 .453 585 55
8 4.98 2.9 1.33 1.1 .39 575 55

72 .010875 .
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RUN Qs(CMS) Ng:  ds(CM) d+(CM) N, Na: Fit  4(CM)  £4(CM)
73 .014226 .2 5.67 4.8 1.17 1.08 .458 425 25
74 014226 .4 5.6 4:1 1.25 1.11 .474 505 40
75  .014226 .6 4.44 3.5 1.36 1.44 .545 545 60
76 .014226 .8 5.35 3.4 1.47 1.27 .545 675 60
77 .019827 .2 6.75 5.9 1.17 1.1 .527 425 25
78 .019827 -4 6.6 4.8 1.32 1-12 .563 465 30
79 .019827 .6 . 6.68 4.2 1.39 1.2 .543 545 55
80  .019827 .8 7.01 4.3 1.4 1.16 A7 585 55
81 .010875 .2 5.77 4.8 1.03 .885  .257 325 35
82 .010875 .4 5.88 4.1 1.07 .895 .243 425 60
83  .010875 .6 5.81 3.7 1.12 .905 .252 25 70
84  .010875 .8 6 3.4 1.14 .875 .229 525 80
8  .014226 .2 6.88 5.8 1.04 .945 .259 325 35
86  .014226 .4 7.05 4.9 1.1 955 .241 425 75
87  .014226 6 6.59 4 1.17 1.02 .294 525 75
88  .014226 .8 6.86 3.7 1.17 .994 .261 575 75
89  .019827 .2 9.02 7.9 1.03 .955 .224 325 45
90  .019827 .4 9.02 7.2 1.07 .974 .224 425 65
91  .019827 .6 8.91 5.6 1.12 .994 .231 475 %
92  .019827 .8 9.09 5.5 1.14 .994 .219 525 70
93 .010875 .2 5.82 5.2 1.03 .924 .249 225 50
94  .010875 .4 6.17 4.4 1.03 914 211 425 100
95  .010875 .6 6.35 1 1.05 .895 .194 465 125
96 .010875 .8 6.31 3.9 1.1 .924 .197 545 115
97  .014226 .2 8.5 7.8 1 .945 .14 325 60
98  .014226 .4 8.42 7.2 1.02 .934 .135 395 100
99  .014226 .6 8.71 6.9 1.03 .924 13 425 120
100 .014226 .8 8.68 6.2 1.04 .945 131 475 140
101 .019827 .2 11.6 10.9 1 .955 .11 325 60
102 .019827 .4 11.5 10.6 1.03 .974 109 345 100
103 .019827 .6 11.9 10.3 1 .995 .1 475 140
104 .019827 .8 12 10.5 1.03 .974 .105 515 140
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RUN Qs(CMS) nez  dy(CM) d.(CM)  Na Na2 Fye  2(CM) £.,(CM)
1 .010875 .2 5 4.1 1 .385 440 40
2 .010875 4 5 3.5 1.18 1.06 .386 540 50
3 .010875 .6 5 3.2 1.23 1.07 .383 590 55
4 .010875 .8 5.6 2.9 1.13 1.06 277 550 60
5  .014226 .2 5.7 4.8 1.15 1.05 447 440 30
6  .014226 4 5.6 4.2 1.24 1.12 .47 540 40
7 .014226 .6 5.5 3.8 1.35 1.19 .488 550 55
8  .014226 .8 5.9 3.6 1.33 1.16 411 610 55
9  .019827 .2 7.6 6.2 1.1 1.05 .37 390 40
10 .019827 .4 7.5 5.7 1.19 1.1 .389 510 45
11 .019827 .6 7.5 4.9 1.23 1.13 . 382 530 50
12 .019827 .8 7.6 4.4 1.25 1.12 .37 670 50
13 .010875 .2 10 9.6 .984 .934 .053 240 65
14 .010875 .4 10.1 9.7 .994 .924 .051 240 80
15 .010875 .6 10.2 9.5 .984 .924 .05 290 90
16 .010875 .8 10.1 9.1 .965 9N .051 390 100
17 .014226 .2 13.5 1.2 .994 .974 .039 190 40
18 .014226 -4 12.8 12.3 .994 .945 .045 240 80
19 .014226 .6 13 12.5 1 .945 .042 290 %
20 .014226 .8 13.5 12.7 .994 934 .043 290 95
21 .019827 .2 18.2 17.9 .994 965 .032 190 60
22 .019827 4 18.1 17.7 1 .965 .032 340 80
23 01827 .6 17.9 17.5 1 974 .033 240 90
24 .019827 .8 18.5 17.6 .984 .945 .03 340 90
25 ..010875 .2 5.23 4.3 1.08 .974 .341 340 40
26 .010875 4 5.44 3.8 1.11 1.01 .304 460 50
27  .010875 .6 5.43 3.4 1.15 1.01 .307 510 50
28 .010875 .8 5.48 3.3 1.2 1.08 .298 580 60
29 .014226 .2 6.4 7 1.07 1 314 290 40
30 .014226 .4 6.7 6.1 1.12 1.03 .323 420 70
31 .01422%6 .6 6.75 5.3 1.16 1.07 .313 530 85
32 .014226 .8 6.82 4.7 1.19 1.08 .309 560 80
33 .019827 .2 8 5.6 1.08 .984 .316 390 45
34 .019827 4 8 5.2 1.09 .104 .284 470 65
35 019827 .6 8.04 4.7 1.12 .104 .274 560 60
36 .019827 .8 8.07 4.1 1.15 1.02 .264 560 60
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RUN Q:(CMS) Ng. di(CM) d+(CM) nesr- na Fy2  £(CM) ¢, (M)
33 .019827 .2 7.93 6.5 1.07 1 .314 435 40
34 .019827 4 7.69 5 1.15 1.08 .352 515 60
35  .019827 .6 7.87 5 1.18 1.08 .329 525 60
36 .019827 .8 8.08 1.1 1.19 1.09 .304 575 65
37 .014226 .2 7.76 5.1 1.09 .989 .348 450 45
38 .014226 4 7.66 4.4 1.15 1.03 .348 500 70
39 .014226 .6 7.67 4.1 1.18 1.05 .329 550 70
40 .014226 .8 7.78 3.9 1.19 1.05 . 322 600 60
41 .019827 .2 8.06 6.7 1.0 1.02 .3 450 40
42 .019827 4 8.5 6 1.12 1.03 .299 500 60
43 .019827 .6 8 5.4 1.19 1.07 .33 550 65
44 .019827 .8 8.39 5.3 1.18 1.07 .289 600 60
45  .010875 .2 5.46 4.5 1.08 .919 312 %450 30
46 .010875 .4 5.5 4 1.12 .979 .285 500 45
47 .010875 .6 5.6 3.8 1.15 .979 .286 550 50
48 .010875 .8 5.7 3.5 1.17 .989 .294 600 55
49 014226 .6 5.71 3.8 1.3 1.17 .458 550 50
50  .014226 .8 5.6 3.8 1.31 1.17 .433 600 55
51  .019827 .2 6.6 5.7 1.14 1.07 .443 450 35
52 .019827 .4 6.9 5.2 1.26 1.17 .485 599 45
53  .019827 .6 6.8 4.8 1.2 1.22 .486 550 55
54  .019827 .8 6.7 4.8 1.33 1.19 .454 600 60
55  .010875 .2 5.2 4.3 1.08 .97 .337 450 40
56  .010875 .6 5.3 3.6 1.14 .989 .321 550 65
57 .010875 .8 5.5 3.3 1.17 .97 .299 600 50
58  .014226 4 6.4 4.7 1.13 1.05 .303 500 55
59  .014226 .6 6.62 4.7 1.15 1.03 .285 550 55
60  .014226 .8 6.7 5.7 1.14 .989 .266 600 55
61  .019827 .2 7.66 6.7 1.121 1.05 .354 450 40
62 .019827 .4 7.5 6.2 1.14 1.05 .319 500 60
63  .019827 .6 7.55 5.6 1.16 1.06 .331 550 60
61 .019827 .8 7.4 5.6 1.15 1.03 .285 600 65
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